Bapuant Ne2023304

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 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 4

Yacts 1

Omeemamu k 3adanuam 1-23 agnaomea wucno unru nocaredoéamenvHocms yu@dp.
Omeem 3anuwmume 6 none omeéema 6 mexKcme pabomsv., a 3amem nepeHecume
6 BIAHK OTBETOB M 1 cnpasa om nomepa coomeéemcmeyou,ezo 3a0anus,
HauwuHnas ¢ nepeou kremourku. Kaxcooii cumeon nuwume 6 omoenbHou Kiemouke
6 coomeéemcmeuu ¢ npugedénnovimu 6 6aanke obpasyamu. EOunuyv. usmepenusn
dusurecKux 6elULUH NUCAMb He HYHCHO.

Ha pucynke mokasaH rpa@uK 3aBHCHMOCTH IIPOEKIMHU U, CKOPOCTH TeJla OT BpPeMeHH f.
KakoBa mpoekius a, YCKOPEHWs JTOTO Teja B MHTepBasie BpemeHu ot 1 mo 1,5 c?

v, Mm/c

4
o\ |/
0 r v

g 1 2 \\3 t,c

—4

-6

Orser: Mm/c2.

B uHepmmanbHOI cHCTEME OTCYETA TEJO MAacCoM 2 KI [ABUKeTCA NPAMOJHNHEHHO IIOoJ
JIeMCTBHEM IIOCTOSAHHOM CHUJIbI, IPX 9TOM HMITYJILC TeJa 3a 5 ¢ MOHOTOHHO YMEHBIIIAeTCs
Ha 20 Kr-m/c. Uemy paBeH MOAYJb CHJIBI, HeHCTBYMOIIEH Ha Teao?

-

OTser: H.

Kupnuu maccoit 4,5 Kr IMOJ0KUIN HA MOPU3OHTAJIBHYIO KJAAKy cTeHbl. Iliomans rpasy,
Ha KOTOpO# JexuT kupnmd, paBHa 300 cm?. Omnpenenure AaBieHHe, KOTOPOE KUPIHAY
OKasbIBaeT Ha KJAAKYy.

OrBer: IIa.
Ha pucynke nmokasaH rpaduiK 3aBUCHMOCTH KOOPAWHATHI X TeJjia, X B
IOBUKyIIerocss BaoJsib ocu Ox, or BpeMeHHu f. VI3 mpuBemEéHHOrO A
HUJKe CIIMCKa BhIOepUTEe BCe BEePHBIE YTBEPIKIAEHUS. Cc
1) B roure C mpoeKIiusa CKOPOCTH Teja Ha och OX IIOJIOKUTEJIbHA.
2) Ha yyactke BC MOayJib CKOPOCTH Tejla YBeJIUUYMBAETCH. D
3) Ilpoeknus mepemerieHHss Teja Ha ochk Ox IIpu Iepexoje
n3 Touku A B TOUKy B oTpuIlatesjbHa. 0 t
4) B Touxke D mpoeKnus YyCKOpeHuHA Teida Ha ock Ox
oTpUIlaTeIbHA.

5) B TouKe A yCKOpeHHEe Tejla M €r0 CKOPOCTb HAIIPABJEHHI B Pa3HbI€ CTOPOHBI.

OrBer: .
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B

Kamens nogOpocuiu BBepx. Kak MeHSIOTCS 1O Mepe IIOABbEMa YCKOPeHHEe KaMHsS U ero
KuHeTudeckas sHeprusa? CompoTusiieHHe BO3AyXa He YUUTHIBATH.

s Ka)kaoi BeJIUYMHBI OIPENeIUTe COOTBETCTBYIOIMMA XapaKkTep W3MeHEHMd:

1) yBenuumBaeTcs
2) yMeHbIIIaeTcs
3) He MeHseTCA

BamumuTre B TaGaULy BhIOPaHHBIE IUMPHI AIA Kaxkaou (usudeckoi BennuuHbl. Ludps
B OTBETE MOTYT IIOBTOPATBLCH.

Yckopeunue KaMHA Kunernueckasi sHeprua
KaMHs

Teso pPaBHOMEDHO ABMKETCS IO OKpY»KHOCcTH paguycom R. UYacrora obpaineHusi Tesa
paBHa V. YCTAHOBHATE COOTBETCTBHE MEXKIY (DU3MUYECKMMU BeJIMYNHAMU, XaPaKTePU3YIOIIUMHU
IBU)KEHHEe Teja, U (popMyJiaM#, IO KOTOPHIM MX MOXKHO PacCUMTATh.

K raxmoil mo3uIuM IIEPBOrO CTOJOIA II0A0epUTEe COOTBETCTBYIOMIYIO IO3UIIMIO M3 BTOPOTO
CTOJI6IA ¥ 3alMIIUTe B TAGIUIy BhIOpaHHBIE IUQMPHI II0J COOTBETCTBYIOIUMU OyKBaMH.

PU3NYECKVE BEJIMUYNHEBI ®OPMYJIBI
A) Bpems# OZHOTO IOJIHOTO 060pOTa 1) 2nv
B) menTpocTpeMuTeIbHOE yCKOPEHUE 2) 472v2R
3) 2nRv
1
4) "
Orset: |A | B

IunuHApUUYECKUI COCYZ DasHes€H JIETKUM HOABMXKHBIM TEIJIOM30JUPYIOIINM IIOPIIHEM
Ha aBe yacTu. B ofHOI uacTu cocyja HaXOQUTCA aproH, B Apyroi — HeoH. KoHneHnTpauus
MOJIEKYJI Tra3oB ofuHaKoBa. OmpejesnTe OTHOIIEHWE CPeNHell KUHEeTHMYeCKOW SHepruu
TEIJIOBOT'O ABMIKEHHWS MOJIEKYJ aproHa K cpelHeil KHUHETUYEeCKOH BHEePIuM TEeIJIOBOTO
IBUKEHUA MOJIEKYJ HEOHAa, KOr[a MOPIIeHb HAXOJUTCHA B PABHOBECHH.

OTser: .

C wugeanbHBIM Tra3oM IIPOMCXOJHUT WM30XOPHBIM IIpomecc, B KOTOPOM B pe3yjabTaTe
yMeHbIIIeHnus abCOIOTHOH TeMIlepaTypsl rasa B 2 pasa ero jgaBieHue ynano Ha 80 xlla.
Macca rasa mocrosHHa. KakoBo 6bLIO IMepBOHAYAIBHOE JaBjeHHe rasa?

Orser: klla.

las monyuyms M3BHE KOJIHMYECTBO TemioThl, paBHoe 100 [Isx, ¥ COBepIIMJ MPHU ITOM
pa6oty, paBayio 80 [I»x. Macca rasa He MeHANIach. Ha CKOJIBKO yBeJIMUMIaCh BHYTPEHHAA
oHeprus rasa?

OrBeT: Ha ox.
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TUNOBbLIE 3K3AMEHALIMOHHbLIE BAPUAHTbI

B UumaIMHIDWMYECKOM  COCYZAE, 3aKpPLITOM MMOABMKHBIM p
TIOPIITHEM, HaXOAUTCA BOASAHOM map M Kamisa Bogel. C mapom 2p
B cOCy[le IpU IOCTOSAHHOM TeMIlepaType IIPOMCXOIUT IIPOIece 0
a—b—c, pV-guarpaMmMa KOTOPOTO IIPeACTABJIE€HA Ha PUCYHKE.
W3 mnpuBenéHHOrO0 HHUIMKE CIIMCKAa BLIOEpHTE BCE BEPHBIE

YTBEPXIeHUA OTHOCHUTEJBHO 9TOro IIpolrecca. Po

1) B mpomecce a—>b BHYTpPeHHAS 9dHepruda  Iiapa
YBEJIMUMBAETCH.

2) B cocTossHMHM a4 BOASHON mHap SIBJSETCA HACBHIIIEHHBIM. 0

3) B mporecce b — ¢ IJIOTHOCTL Tapa yBEJIUUYUBAETCH.

4) B mporecce a — b Macca Kamiy BOOBI OCTAETCS IIOCTOSHHOM.

5) B mpomecce b — ¢ mapy cooOIIIaioT ITOJOXKUTEJIbHOE KOJUYEeCTBO TEILJIOTHI.

Orser:

Toukas, ynpyrad u MArKkasd o00JOUKa TIepMEeTHUYHOTO BO3AYIIHOI'O IlIapa HAIOJHEHa
Bo3ayxoM. Kak mM3MeHSIOTCS C BBICOTOM IIpu OBICTPOM IOABEME TeMIepaTypa BO3Ayxa
¥ KOHIIEHTpaIMs MOJeKyJ B mape? TemIonpoBOZHOCTHIO 000JI0YKHU Iapa mpeHeOpeub.

A KaKmoi BeJIUYMHBI ONpeIesNTe COOTBETCTBYIONIHI XapaKTep U3MeHEeHUS:

1) yBenuumBaercs
2) ymeHbiiaetcs
3) He M3MeHseTCA

Sanuinure B TabaMIly BLIOpaHHBIE ITHUMPHI AJIA KaxKaou ¢usndyecKoil BeanuwHbl. I{udper
B OTBETE€ MOTYT IOBTOPATHCS.

TemnepaTypa BO3ayXa KoHleHTpamus MOJIEKYJI

BoceMb OOMHAKOBBEIX PE3NCTOPOB ¢ compoTuBjeHueM r=5 Om coezuHEHBI
B BJIEKTPUUYECKYIO Ilelb, IO KOoTopoil Teuér Tok I (cm. pucyHok). KakoBa cmia Toxa I,
ecJu BOJBTMETp HoKasbiBaeT Hamnpsixenue 30 B? BouabTmerp cuuTaTh nAeajlbHBIM.

— T

OrBer: A.

IIpssMosinHeHBIN DPOBOAHUK IIHWHOM L, MO KOTOPOMY IIpOTEeKaeT TOK I, IIOMeNIEH
B OJHODPOZHOE MATHHUTHOE I0JIe IEPIeHAWKYJSPHO JUHUAM WMHAYKIUZA B. Bo CKOIBKO
pas3 yMeHBbIIUTCA cuja AMnepa, AeHCTBYIOIAA Ha IPOBOSHUK, €CJIU €ro JJINHY YBEJIUUYUTD
B 3 pasa, MHIYKIWIO MArHMTHOrO II0JIA YMEHBIIUTH B 6 pas, a CHJIy TOKa B IIPOBOSHUKE
NOAJEPKUBATh IIPeyKHen?

OrBer: B pas(a).

© 2023. 000 «UsparensctBo «HaumonanbHOe o6pasoBaHUE»
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Kougencarop, 3apaXeHHBIH 10 PasHOCTH MOTeHIHasioB Uy, B MepBBIA pa3 MOAKJIIOYHIN
K KaTyllKe ¢ MHAYKTUBHOCTBIO L; =4L, a BO BTOPO — K KaTyIIKe C MHIYKTUBHOCTHIO
Ly,=L. B ofoux ciaydasgx B IOJy4YHUBIIeMCA KOHType BO3HHMKJIM He3aTyXarolue
9JIEKTPOMAarHUTHEIE KoJebaHusa. KakoBo oTHOIIEHVEe MaKCHMMAJbHBIX 3HAUEHUI CHJ TOKA

2max

I 1max

B KaTylIKe mpu 3TUX KoJyebaHuAX?

OrBer: .

Ha pucyHKe mpuBeféH rpaduK 3aBUCUMOCTH cuiabl [, MA

TOKa OT BpeMeHH B Koje0aTeJIbHOM KOHTYype, 6

00pa3oBaHHOM KOHJIEHCATOPOM u KAaTYIIIKOH, 0 — : /\
HHIYKTUBHOCTD KOTOpOit paBHa 0,3 TH. 1 2\3/4 5 6 t,wmc
U3 npuBeA€HHOr0 HUKe CIIMCKa BbIOepUTEe BCe BEpPHEBIE -6

yTBEPKICHUS.

1) MakcumMmajabHOe B3HA4YE€HWE 9HHEePruy dSJIEeKTPUYECKOro Mmojfd KOHAeHCaTopa paBHO
5,4 mrIlx.

2) B moMeHT BpeMeHH 4 MC 3apf] KOHAEHCATOpPa PaBeH HYJIIO.

3) Ilepuosn 5/IeKTPOMATHUTHBIX Kojie0aHU B KOHType paBeH 6 Mc.

4) 3a mnepsbie 6 MC 9HepPrus MATrHUTHOTO NOJIA KATYIIKM JOCTUIJIA CBOEIO MaKCHMyMa
3 pasa.

5) B MoMeHT BpeMeHHM 2 MC BJHEPrus MarHWTHOIO IIOJIA KAaTYIIKKM JOCTHUraeT CBOEro
MHUHHMYyMa.

OrBer: .

YacTuna Maccoil m, Hecyllad 3apfAjn ¢, OBUKETCA B OJHOPOJHOM MArHHTHOM IoJie
¢ uHAyKIue#h B 10 OKpysKHOCTH paaumycoM R co ckopocTbio U. UTO mIpOM3OHAET
C pazuycoM OpOGHTHI M YACTOTOH OOpAIIEHUS YACTHIBI IIPH YMEHBIIEHHH CKOPOCTH €€
IBUXKEeHUA?

IIna KasKaoH BEeJWYMHBI ONpEeJesNTe COOTBETCTBYIOIIMM XapaKTep M3MEHEHHd:

1) yBeaunuurca
2) yMeHBIIUTCA
3) He M3MEHHUTCH

Banumure B Tabauiy BeIOpaHHBIE IUMPHI AJasa Kaxzaoro orsera. Iludpsl B oTBeTe MOryT
IIOBTOPATHCA.

Pagunyc opOUTBI 4aCTHILBI YacToTa obOpallleHns YacCTUIIHI
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TUNOBbLIE 9K3AMEHALIMOHHBIE BAPUAHTHI

Uccnenyerca asnekTpuueckas Iiellb, CcOOpaHHas II0 CXeMe,
IIpeJCcTaBJIeHHON Ha PHCYHKe.

Onpepesnte HOPMYJIbl, KOTOPBIE MOKHO UCIIOIL30BATh AJIA PACUETOB
TIOKa3aHUM amMmepMeTpa U BoJbTMeTpa. CUMTATh M3MepUTeIbHbIE
Ipubopsl WAealbHBIMU, a4 COMPOTUBJIEHHE PEOCTATa IIOJHOCTHIO
BBEJIEHHLIM B I[€IIb.

é,r

R
o P
K xam ot mo3umuu mepBoro cToadbna nog0epure COOTBETCTBYOITYIO
TIO3UITNIO U3 BTOPOTO CTOJIOIA U BAMIUIIIKNTE B TAOJUIY BLIOPAHHBIE
IuGPHI I0J COOTBETCTBYIOMINMU OyKBaAMU.
IIOKA3SAHUA ITPUBOPOB POPMVYJIBI
A)nokazanusa ammepmerpa 1) #(R+R, +r)
B) noxasanusa BoabTMeTpa
) - Y-
R+R,+r
¢éR
) mTp
R+R,+r
. . C¢R
4) ¢ -
R+R,+r
Orser: |A|B
Ha pncyHReu IIpeicTaBJIeH ¢dparmenT Li 3| Be 4|B 5
Ilepuomuueckoit CHCTEMBI 2JIEMEHTOB 2 II UTHE BEPUILIHIA BOP
. . Menpeneesa. ITox HasBaHUEM KaKAOTO T3 674 9100 g, 10
5JIeMeHTa IIPUBEAEHBI MACCOBBIE UHCJA €ero Na 11|Mg 12]13 Al
OCHOBHBIX CTa0MJIBHBIX H30TOHOB. Ilpm sTom CE RUY B MATHIA ATIOMUHIH
s2 23100 24'7926112510 27100
HIDKHUHE WHIEKC OKOJIO MAaCCOBOI'O YHCJIA e e o1
: K 1 a c
YKa3bIBaeT ) (B TIIPOIIEHTAaX) v y AL . i
PacnpoCcTpaHeHHOCTh COOTBETCTBYIOIIIET0 4 39y, 4144|404, 44, 45,00 -
M30TOIIa B IIPHpPOJE.
PUDOL v [Cu 29(Zn 30(Ga 31
o ME[Ib LMHK TAJUIAI
Ompenmenure 4YHCIO HEHUTPOHOB B  sAzpe 63 655, |644566,468,0] 694, 71,
HauboJee pacIpoCTPaHEHHOTO M30TOoIIa
rajiIus.
OrBer: .
Ha pucynke wusobpaskeHa YHOpOIIEHHAasA [UarpaMMa HUMKHHX OF ____________
9HEepreTHYeCKUX YypoBHell aroma. HymepoBaHHBIMH CTpeJKaMHU E
OTMEYEHbl HEKOTOPble BOSMOXKHBIE TIEPEXONbl AaToMa MeXIy — pf
®TUMH ypoBHsAMU. Kakue M3 3THX UeTHIPEX IIePeXOJOB CBA3AHBEI E3 A
C H3JIy4YeHMEeM cBeTa C HauboJbIlle  OJIMHOM  BOJIHBI 2
¥ IIOIJIOLIEHWEM CBeTa C HaumMeHbIlel sHepruei? E
- 1
YCTaHOBUTE COOTBETCTBHME MMy IIPOIeccaMy IOIJIOLIeHUs
¥ MBIy9eHNS CBETa M OHEPreTUIeCKUMU IIePeXOfaMu aToMa, o | Y
YKa3aHHBIMHU CTpPeJIKaMu. 1 2 3 4
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K KarKmoH IIO3UIIMU IIEePBOro CTOJIOIa mOA0epuTe COOTBETCTBYIOIIYIO ITO3UIINI0 3 BTOPOTO
cTosbIa ¥ 3amUINuTe B TAOJHUILy BHIOpAaHHBIe HUQPHI 0] COOTBETCTBYIOIIMMH OyKBaMU.

ITPOITECCHI SHEPTETUYECKUE IIEPEXOBI
A)usnyyenue cBera ¢ HaumOOJIBIIEH AJIUHOMN D1
BOJIHBI 2) 2
B) morJiomieHne cBeTa ¢ HAUMEHbIIIed sHepruei 3)3
4) 4
Oteetr: |A| B

BriGepuTe Bce BepHbIe YTBEPKJeHHMA O (Qu3nUYecKUX  ABJIEHUAX, BeJHYMHAaAX
A 3aKOHOMEpHOCTaX. 3anumure nudpsbl, I0A KOTOPBIMM OHM YKa3aHBI.

1) Cuia TpeHHA CKOJbKEHWUs — CHJA I'DAaBUTAIlMOHHOM IPUPOJBI.
2) JIis KOHIEHCALNHU »KUJKOCTY €l He0OXOAMMO COOOIIMTH IIOJIOKUTEIbHOE KOJUYeCTBO
TeILJIOTHI.

3) Cuioit JlopeHIla Ha3bIBAIOT CHJY, C KOTOPOM OJZHOPOAHOE BJJIEKTPpUYECKoe IIoje
IelicTByeT Ha IIOCTOSHHBIE MAarHUTHI.

4) JluHeHuaTHIN CIIEKTDP JAIOT BEIlecTBa B ra3000pasHOM aTOMapHOM COCTOSHUH.

5) KoumuecTBO (DOTOIJIEKTPOHOB, BBLIETAIOMIMX C MOBEPXHOCTH MeTaJjIa 3a eJUHUILY
BPEMEHH, IPAMO MPOIMOPIMOHAJILHO HHTEHCHUBHOCTH IIaJalolllero Ha IIOBEPXHOCTH
MeTaJjljla CBeTa.

Orser: .

,HaHI:I cjenymoimne 3aBHCHMMOCTHU BEJIUYHUH:

A) 3aBUCHUMOCTb TIIyTH, [POMAEHHOTO TEeJIOM IIPA PaBHOYCKOPEHHOM JABUXKEHHUHU
M3 COCTOSAHHUA ITOKOSA, OT BPEMeHU;

B) 3aBucMMOCTB 3JIEKTPOEMKOCTH IIJIOCKOIO KOHJEHCATOpa OT ILIOLIaAM ero IJIACTHUH;

B) saBucuMocTh MMIyJbca (OTOHA OT €ro AJMHBI BOJIHBI.

VCTaHOBUTE COOTBETCTBHE MEMIYy OTHMHK 3aBUCHUMOCTAMHM M BHJAaMU TIPaduUKOB,
oGosHaueHHBbIX nubpamm 1-5. Jlaa kampgoir 3asucumoctu A-B  moxbepure
COOTBETCTBYIOIIMH BHJA rpapuKa ¥ 3anuiuuTe B Tabauny BbIOpaHHBIE LHUDPBL IOX
coorBeTcTBYyIOIMMHU OykBaMu. L{udpsl B oTBeTe MOI'yT IOBTOPSATHCH.

0 g 0 0
1)

(2) (3)

OtBer: |A|B | B
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B macmopre OapoMeTpa yKasaHO, YTO a0COJIOTHASA IOTPEIIHOCTh IIPAMOIO H3MepeHUsd
JlaBJieHus paBHaA 2 MM. PT. CT.

OnpenennTte NMoKasaHusa GapomeTpa.

Orser: ( + ) MM pT. CT.

B 6nank omeemos N 1 nepenecume monvko wucaa, He pa3densas ux npobenom
unu 0pyzum 3HaxKom.

@ Heo6xoaumo co6paTh SKCIEPUMEHTAILHYI0 YCTAHOBKY, C IIOMOIIbI0O KOTODOM MOXKHO
OIpEAEJUTh IJIOTHOCTh AJIOMUHMA. A BTOr0 IIKOJBLHUK B3fAJ CTAKaH C BOJOHR
¥ ATIOMUHHMEBBIHA IIADUK C KPIOYKOM.

Kakoe momosHuTeIbHOE 060PyAOBaHNE HEOOXOAMMO MCIIOJIL30BATh AJIs IIPOBELEHUS 3TOTO
skcmepuMenTa? VI3 mpuBeAEéHHOI0 HUMKEe MMepeuHs 000pyAOBaHUSA BhIOEpUTE Be ITO3UIIUU.

1) mensypka

2) 2JIeKTPOHHBIE BECHI
3) mpysKuHA

4) ceKkyHIOMED

5) Tepmometp

B oTBeTe samuiniuTe HOMepa BBIOPAHHBLIX ITO3UIIMMA.

Orser:

He 3a6ydvme nepenecmu 6ce omeéemui 6 6aank omeemos N 1 6 coomeemcemeuu
¢ uncmpykKyuell no 6viNONLHEeHUl0 pabomul.

IIposepbvme, umobGv. kaxwOdvlii omeem OwvLl 3anucan 6 cmporKe ¢ HOMeEpPOM
coomeéemcmaeyou,e2o 3a0aHUR.
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Yacts 2

Jna 3anucu omeemoé na 3adarnus 24-30 ucnonvayime BJAHK OTBETOB M 2.
3anuwume cnauwana womep 3adanus (24, 25 u m.d.), a 3amem peweHue
coomeemcmeyrowel 3adaiu. Omeemu. 3anucviéaiime wémro u pa3bopiueo.

BocCmoonb3oBaBIIACh 0GOPYZOBaHMEM, IIPEJCTABICHHBIM Ha pHC. @, Y4YUTeab cobpas
MOJIeJsIb IIJIOCKOI'0 KOHAeHcaTopa (puc. 0), 3apAANJ HUMKHIOI INIACTHHY IIOJOXXHUTEJBHBEIM
3apAfOM, a KOpIyc sjgeKTpoMmerpa 3asemiamia. CoenumHEHHAA C KOPIYCOM 3JIEKTPOMETpa
BepXHAA IIACTHHA KOHJeHcaTopa npuobpesa OTPUIATEIbHBIN 3apAM, PABHBINA 110 MOZYJIIO
3apaAny HUMKHeM 1iactuHbl. Ilociae 9TOro ydYHMTenb YBEAWYHUJ PACCTOAHNE MeXay
niaactuHamu  (pumc. 8). Kaxk w3MeHmsauch NOpH 3TOM IIOKa3aHUA JJIEKTPOMETPa
(yBeIMUUINCh, YMEHBIIUINUCh, OCTaIuCh IpexkHHMM)? OTBET MOSICHUTE, YKas3aB, KaKue
ABJEHUS ¥ BaKOHOMEPHOCTM Brl wucmosib3oBaiu mAas obbacHeHus. Iloxkasanus
BJIEeKTpOMeTpa B [JAHHOM OIIBITe IIPAMO IPONOPIMOHAJLHBI PA3HOCTH IOTEHIMAJOB
MeXAy ILIacTUHAMU KOHJeHCcaTopa.

Puc. a Puc. 6 Puc. s

ITonnoe npaséunvhoe peutenue Ka#cdou u3 3adaw 25—-30 donxmo codepicambv
3aKOHbL U (POPMYNbL, NPUMEHEHUE KOMOPbLX Heobxodumo u docmamouno Ons
peweHus 3adaiu, a makKxe mamemamuiecKue npeo6pPa3veaHus, paciémol
C YUCNEHHbLM 0meéemom U npu Heo6xo0umocmu PUCYHOK, NOACHAIOWUL peuerue.

ABtomo6uapr Maccoit 1700 xr gsurasca mo mopore. Ero X, M
IOJIOJKEHNEe Ha OOpoTre HM3MEHAJIOCh COIJIACHO TIpaduKy 1800
3aBHCHMOCTH KOOPAHMHATHI OT BpEeMeHH (CM. DPHCYHOK). Y
OmpezennTe MaKCHMAJIbHYI0 KHHETHYeCKyl oHepruio, 1200
KOTOPOM aBTOMOOWJIb HOCTUI' IIPM CBOEM [ABUKEHUU.

600

0 1 2345 6 t,Mmun

B TOHKOIl paccenBalomleil JMH3e IOJIYYeHO YyMeHbIIeHHOe B 5 pas wuaobpaskeHue
npeamera. Omnpeznenure MOAYJIb GOKYCHOIO PACCTOSHUSA JMH3BI, €CIU MpeJMeT HaXOAUTCH
Ha paccrosgHuu d =20 cM OT JIUHSHI.
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3aKpLITHII CBEPXY BEPTHUKAJIBLHBIN ITHUJIMHAPUYECKHM COCYH, 3aIOJHEHHBIN BO3JYXOM,
pasgenéH TAMKEIBIM I[OPIIHEM, CIOCOOHBIM CKOJIB3UTh 0e3 TpeHHWs, Ha [Be YacTH.
B HayaJIbHOM PABHOBECHOM COCTOSAHHM B BEpXHEHM M HUIKHEH 4acTAX cocyJa HaXOLHJOCh
mo v =1 MOJIb BO3IyXa, a OTHOIIIeHHe O0BLEMOB BepxHel M HIKHelN yacreil cocyza OBLIO
paBuo 2. Ilocse Toro, Kax m3 HMMKHEH YacTH cocyla YAAJIUIN HEKOTOpOe KOJHYECTBO
BO3Ayxa Av, uepes IJIUTEJbHBIN IIPOMEKYTOK BpPeMeHHM yCTaHOBUJIOCH HOBOE COCTOSHHE
paBHOBeCHA C OTHOIIIeHHMeM O0BEMOB BepxHel M HMXKHeHd dYacTell cocyla, PaBHBIM 3.
Temneparypa Bozgyxa T B 06enx 4acTAX COCy[a BCE BpeMs IOJAEePIKUBAJACh ONVMHAKOBOMI
u mocrosuHoi. OmpemennTe, Kakoe KOJHYECTBO BO3Ayxa ObLIO yJajleHO M3 cocyla.

TopusoHTadbHBLIM IPOBOJHMK AJWHON [ =10 cM m Maccol m=25 r l -
PaBHOMEPHO CKOJbL3UT BHM3 (6e3 TpeHusa u 6e3 MTOTepHM KOHTAKTA) ®B
M0 [ABYM BePTHUKAJLHBIM IIMHHAM B OJHOPOAHOM TOPH30HTAJILHOM
MariuTHOM IIOJie, IEePNeHANKYJIAPHOM IIPOBOJHUKY, C HHAYKIUeN I
B=0,5 Tn. BHusdy muHBI 3aMKHYTHl pPE3UCTOPOM COIIPOTHBJIEHHUEM
R=0,02 Owm. IlapannenbHO pPE3UCTOPY MNOAKJIOYEH KOHIEHCATOD
(cm. pucyuok). OmnpegesnTe 3JIEKTPOEMKOCTh KOHIEHCATOpPA, €CJIM €ero
sapan q =1 mxKia. ComporuBieHreM MPOBOAHWKA W INNH IpeHeOpeub.

B Bakyyme HaxogsATCS OBA KAJbIIMEBLIX 9J€KTPOJA, K KOTOPBIM IOJKJIIOUEH KOHAEHCATOD
émrocThio 4000 n®. I[Ipu AaIUTETHHOM OCBEIEHHMM KaToJa MOHOXPOMATHYECKUM CBETOM
¢ muuHOM BOJHBI A =300 HM (POTOTOK MeXKAYy 9JEeKTPOJaMM, BOSHUKIIWI BHauale,
IIpeKpalaeTcsi, a Ha KOHAEHCATOpe YCTaHABJIMBAaeTCs 3JeKTpuuecKuil sapazn. «KpacHasa
rpaHuna» Qorosdderra IIA KaKbLUA Agp =450 BM. OmpezpennTe yCTaHOBUBIINICH
3apaa KOHIeHCAaToOpa. EMKOCTBIO CHCTEMBI 3JIEKTPOAOB IIpeHeOpeUb.

HeGonbmmoe Tteno wmaccoit M =0,99 Kr JexkuT HaA BeplIMHe TJIaJKON moJrycdhepsl
pamuycom R. B Temo momagaer myasa maccoir m=0,01 Kr, Jgersmiasg TIOPU30HTAJILHO
co cxopocThio Uy =200 M/c, u 3actpeBaer B HéM. IIpeHeOperas cMeljeHreM Teja 32 BpeMsA
yzapa, ompenenauTe paguyc moiaychepsl R, ecau M3BeCTHO, YTO BHICOTA, Ha KOTOPOM 3TO
TEJO OTOPBETCS OT TOBEPXHOCTH moJychepbl, coctaBuiaa k=1 M. Bricora orcunThiBaeTcs
oT ocHOBaHuA moaychepsl. CompoTuBIeHNEM BO3AyXa IpeHeOpedb.

OﬁOCHyf/'ITe IPUMEHMMOCTh 3aKOHOB, HCIIOJIB3YyEMBIX JIA PEIIeHnA 3aJavdHu.

IIposepbvme, umobwvL xaxidvii omeem 6biIA 3anucan padom ¢ HOMepOM
coomeéemcmaeyuyezo 3a0aHuUA.
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