Bapuant Ne2023321

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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Yacts 1

Omeemamu k 3a0anuam 1-23 aenaomca wUCAO URU NOCAeD06AMENLHOCMDb
yugpp. Omeem 3anuwume 6 none omeema 6 mekcme pabomwi, a 3amem
nepenecume 6 BJIAHK OTBETOB N 1 cnpasa om Homepa cooméemcmeyou,ezo
3adanusa, HawuHasa ¢ nepeéoi raemourku. Kawcdvii cumeon nuwume
6 omdenvbHOU KnemowKe 6 coomeéemcmeéuu ¢ npuéedéHHbLMUu 6 OGaanke
obpasyamu. EOunuyb. udmepenus uauieckux 6eiuvuUH NUCAMb He HYHCHO.

ABTOMOOMJIL [JBMIKETCSA MO OPSAMONM yJauie, coBmagamomiei ¢ ockio Ox. Ha rpapuxe
IpejcTaBjieHa 3aBUCUMOCTH MPOEKIMU €ro CKOPOCTH OT BPEMEeHH.

Uy, M/C
20

10

0 10 20 30 40¢&¢

OnpenenuTe NpPOEKNMIO YCKOPEHWs aBTOMOOMIA 4, B WMHTepPBaje BpemeHu or 30 ¢
mo 40 c.

Orser: M/c2.

ITogBemenHas K IOTOJIKY IPYXKHUHA IOA AeicTBueM cuiabl 7,5 H yanurmnace Ha 1,5 cMm.
Yemy paBHO yAJMHEHHWE 3TOM NPYXKUHBI moj AeiictBueM cuibl 10 H?

Orser: CM.

Ilpu ynpyro#i nedopmanum 2 cM cTajgbHas NPYXHHA HNMeeT MOTeHIHAIBLHYIO JHEPTHIO
2 Jlx. Kakoil craHeT NOTeHUUAJbHAS JHEPrUA OJTOM INPYKUHBI IPU YBeIUUYEHHH
gedopmanuu eme Ha 1 cm?

Orser: Hox.

Bpycok maccoit 0,5 Kr mokouTca Ha II€POXOBATOH F.H

TOPU30HTAJBHOU ILTOCKOCTH. Ha Hero HaumHalmT IeHCTBOBATH 3

TOPU30HTAJBHON CHJIOH 17', MOAYJb KOTOPOH HU3MEHSEeTCHA

C TeueHHEM BpeMeHH TakK, KaK I[IOKas3aHoO Ha pPHCYHKeE. 2

Koapdumuent rpenus 6pycka o miockocTh paseH 0,2.

Bribepute 13  IpemJIO’KEHHOrO0  IIepeYHA  BCe  BepHBIe 1

YTBEePKACHU, KOTOpEHIE COOTBETCTBYIOT pesyJabTaTam

IPOBEJEHHOrO OIILITA. 0 1 3 5 t,c

1) B npomesxxyTke oT 1 ¢ 10 2 ¢ 6PYCOK ABHUTAJICH C YCKOPEHHEM.

2) B npomexyTtre or 0 ¢ 10 2 ¢ cuia TpeHHs, AeHCTByIOIIAasd Ha GPYCOK, He MEHAJIACH.
3) Kunernueckasa sHeprus 6pycka B mpomesxkyTke oT 0 70 6 ¢ Bcé Bpemsa Bospacraja.
4) B momeHT BpeMeHM 5 ¢ ycKopeHue Gpycka paBHO 2 M/c2.

5) B npomesxkyTke oT 2 ¢ 1o 3 ¢ mMmyJbc OpycKa yBeaMumica Ha 1 Kr-m/c.

Orser: .

© 2023. 000 «HsparensctBo «HauuonansHoe o6pasoBaHue»

Konuposauwue, pacnpocTpaHeHHe M HCIIONb30BAHME B KOMMEDUECKHX IeJAX 0e3 IMMChbMEHHOrO paspellleHus IIpaBooGiajaTess He AONYCKAeTCA
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TUNOBbLIE SK3AMEHALUMWOHHBIE BAPUAHTbI

I

Ha moBepxHOCTH BOABI ILTaBaeT GDYCOK M3 ApeBecHHBI IIoTHocThio 800 kr/m3. Bpycok
3aMEHWJIM Ha JApyrol OpPycOK TOi Ke MacChl M C TOM JKe ILJIOIIafbI0 OCHOBAHUA,
HO M3 JpeBecHHBI IIOTHOCTEI0 500 kr/m3. Kak mpu 5TOM M3MEHUIUCh MACCa BHITECHEHHOM
BOJBI ¥ JAeifcTByIomiad Ha Opycok cuua Apxumexna?

Ina Kaknodl BeJMUYMHBI OIPENeINTe COOTBETCTBYIOIUNA XapakTep U3MeHeHMd:
1) yBenuumiach 2) ymeHbIInIaCh 3) He M3MeHUJACh

danumuTre B TA0NUIy BHIOpaHHBIE IUQPPH A KaXKA0H dusmyeckoil BeauuuHbl. [udphl
B OTBET€ MOTYT IOBTOPATHCS.

Macca BBITECHEHHOH BOJIBI Cuna Apxumena

Ha pucyHKe moKasaH I'pa@uK 3aBUCHMOCTH KOODAMHATHL X TeJja,
IBHMIKYINlerocsi BEoJb ocu Ox, or BpemeHu ¢ (mapabosa). I'paduru
A u B npexacraBiAoT co00il 3aBUCHUMOCTH (PU3UYECKUX BEJIUUHH,
XapaKTepU3yIOIINX ABUKEHUE dTOr0 Tejia, OT BPeMeHH f.

YcraHOBUTE COOTBETCTBHE MEXKIYy rpaduKaMu W (HUSUUYECKUMU
BEJIMUMHAMMU, 3aBUCHUMOCTH KOTODBIX OT BpeMeHM 3TH rpaduxu 0
MOTYT IIPEJCTABJATH. 1

&b - -
o~

K xamzaoi mosunum mepBoro cToJiba moa6epuTe COOTBETCTBYIOLUIYIO ITO3UIIUIO U3 BTOPOTO
cToI0Ia ¥ 3aMUINUTEe B TAGAUIy BhIOpaHHBIE IIUMPHI MOA COOTBETCTBYIOIIUMH OYyKBaMHU.

I'PAPUKU PU3NYECKUE BEJINUYNHBI

A) 1) Moaysp UMITyJIbCA TeJia
2) KHMHeTHUYeCKas dHeprus TeJa
3) MOIyJab YCKOPEHHUA Teja
4) mpoeKIusa CKOPOCTH TeJsa Ha ock Ox

OrBet: |A| B

Temneparypa HeoHa yBeamuumiack ¢ 27 °C mo 327 °C. Bo CKOJBKO pas yBeJUYUIACH
cpelHAA KUHETHMUYECKAs SHEPTus TEILJIOBOIO ABUMKEHUS ero MOJEKYJI?

OrBeT: B pas(a).

KakoBa ynenbHas TemJI0EMKOCTL MeTaJlia, U3 KOTOPOro caejqaHa geranb maccoir 100 r,
ecJH IIpH COoOOIIeHMHM el KoJudyecTBa TeILIOThI, paBHoro 840 II»x, oHa HarpeJach
Ha 15 °C?

Orser: Hx/(xr * K).
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Ronnpoaa}me, pacnpocTpaHeHHe U MUCIIOJIb30BaAHME B KOMMEPUECKUX Iendax 6e3 NUCbLMEHHOIO pas3pelleHus npasooﬁnazza’renﬁ He OOoIyCKaeTrcs
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Ha pucynke nokasad rpaduK M3MeHEHUS COCTOSIHUSA p,10°TIa
HOCTOSTHHOM MacChl OTHOATOMHOI'O HIEaJbHOrO rasa. 3 2
B aTom mpornecce ra3 mosydus KOJHUYECTBO TEILIOTHI,
paBHoe 3 k/k. HackoJbko B pesyJjbTaTe 3TOrO 2
yBeJIWUYHJIach €ero BHYTPEHHSA dHeprusd? 1 §
!
OrBeT: Ha KIx. 0 300 600 T, K
Ha pV-guarpamme mokasaHbl JBa Ipomecca, MpOBeAéHHbIe P
C OHUM ¥ TeM Ke KOJUYEeCTBOM Ia3000pasHOTO HeOoHA. 2
W3 npuBegéHHOTO HHIMKe CIIMCKa BboIOepuTe BCe BepHBIE
YTBEDPKICHUS, XapaKTepuayIoIlllue IIPollecchl Ha rpaduxe. 1
1) B mpomecce 2 abcosiroTHas TeMIliepaTypa HeOHa U300apHO 0 T

yBeJIMUYMJIach B 2 pasa.
2) B mpomecce 1 mI0THOCTH, HEOHA YBEJIMUYMJIACh B 5 pas.
3) B mpomecce 1 HeoH mM306apHO yBeJHUYHJ CBOM 00BEM B 5 pas.
4) B npormecce 2 KOHIEHTpalUd MOJIEKYJ HEOHA yBeJIMYMUJIach B 2 pasa.
5) Pabora, coBepménnas HeoHOM B mpoiiecce 1, GoJblne, yem B mporecce 2.

Orser: .

B mersy6okoM cocyze HaOJIIOAaI0OT YCTAHOBMBIIMMCS IIPOIECC KUIIEHUS BOALI, IPU 3TOM
CO JHA COCyZAa K IOBEPXHOCTH IOAHMMAETCS Ia3oBbI My3bIpéK. Kak M3MEHATCS IpH
noxbéMe 00BEM NY3BIPDbKA M CPEIHSIA KHUHETHYECKAd SHEPrus MOJIEKYJ BOAAHOrO Imapa?

i KaXAo# BeJWUYMHBI ONPEJesIUTe COOTBETCTBYIOIIUM XapaKTep M3MeHEHMs:

1) yBesmumBaercs
2) yMeHbIIaeTCS
3) He u3MeHsAeTCA

Sanummure B Tabauiy BeIOpanHbIe MUMPHI A8 KaXKI0M pusnuyeckoi BeauuuHbl. [{udpsl
B OTBETE€ MOTYT IOBTOPSTHCS.

CpenHsasa KHUHeTHYECKAsd dHEPrus

O0BEéM my3BIPBKA
MOJIEKYJI BOASAHOTO Iapa

Ilo nDpoBOAHMKY TE4YET IOCTOAHHBIN JJIEKTPUYECKHII TOK. ¢, Kn

Besnuwna sapaga, mpolimefinero uepes IOIEepPeYHOe CeUYeHHe 12

IPOBOJHUKA, BO3PACTaeT C TEYeHUEM BpeMEeHH COIJIACHO 8 v
rpadury. Onpenennure CUIy TOKa B IPOBOSHHKE. 4 W

Orser: A. 0 12 3 4t,c

Ha nimaBxkoM npepoxpanutese ykasaHo: «30 A». KakoBa MaKcuMajabHass CyMMapHas
MOIIJHOCTb 3JI€KTPUYEeCKUX NPUOOPOB, KOTOPHIE MOYKHO OJHOBPEMEHHO BKJIOYHUTH B CETh
¢ Hanps:kenneMm 36 B, uToObI IpefOXpaHUTE]h HE PaCIIaBUJICH?

Orser: Br.
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Konnpoaaﬂne, pacrpocTpaHeHde M HCIOJIb30OBAHHE B KOMMEPUYECKHX IIeJIfAX 6e3 IUCbMEHHOTO paspenieHus HpﬂBOOGJI&}l&TEJIﬂ He AOIyCKaercsda
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TUMNOBBLIE 9K3AMEHALIMOHHbLIE BAPUAHTbI

KosebaTeapHBIlI KOHTYP COCTOMT U3 KOHIeHcaropa éMKocTbio C M KaTyIIKH
WHAYKTUBHOCTEIO L. Bo CKOJILKO Pa3 yMEHbBIIIUTCA YaCTOTa CBOOOJHBIX SJIEKTPDOMArHUTHBIX
Koie6aHUII B KOHTYpe, €CIM ero MHAYKTHUBHOCTh yBeJWYHTb B 18 pas, a €MKOCTb
YMEHBIIIUTL B 2 pasa?

OrseT: B pas(a).

IIo riafKMM DapajieIbHBIM TOPU3OHTAJIBHBIM IIPOBOAAINMM peJIbcaM, 3aMKHYTLIM
Ha JIAMIOYKY HaKaJIUMBaHWUA, INepPeMeIIaloT JETKUH TOHKHI NPOBOAHWK, IPUKJIAJLbIBas
K HeMy TOPU30OHTAJIbHYIO CUJIY F. KouTyp HaxomuTcsa B OZHOPDOZHOM MArHMTHOM IIOJE
¢ UHAYKIUeHn B (cm. puc. a). Ilpm pBUIKeHHH M[POBOAHHKA ILIOIIAAb KOHTYypa
M3MEHAEeTCA TaK, KaK YKasaHo Ha puc. 0.

SmY
1
0,6 '
]
4 I
]
0,4 +- :
1 ] 1
4 1 1 1
1 1 :
0,2 Lo :
— b I 1
P D5 .
0 5 10 15 20 t,c
Puc. a Puc. 6

BribepuTe Bce BepHBIE YTBEDPIKIEHWs, COOTBETCTBYIOIIWE IIPUBEIEHHBIM JaHHBIM
¥ ONMCAHMIO ONIBITA.

1) Tok TeuéT uepes JaMIIOYKy HEIPEPHIBHO B TeUeHUe IEePBHIX 8 CEeKYHI.

2) B unrepBane Bpemenu ot 12 ¢ no 18 ¢ yepes JIaMIOUYKY TeY€T TOK.

3) IIocKONMBKY peabChl IJIajKue, IpU PaBHOMEDHOM JBUXKEHUU TPOBOJHUKA F =o0.
4) Makcumansuaa DJIC HaBoguTCA B KOHType B mHTepBaje Bpemenu or 10 c¢ go 20 c.
5) MakcumanbHas 9JIC HaBOAWTCA B KOHTYype B MHTepBaje Bpemenu oT 0 ¢ 10 5 c.

OrBer: .

IIpoToH B OJHOPOAHOM MATHHTHOM ITOJIé MEXKIY IIOJIOCAMM MAarHHuTa IIOJ [JedCTBHEM
cuibl JIopeHIla ABUIKETCA 10 OKPYKHOCTH PafuycoM r. B aToM e Imojie mo OKPY’KHOCTHU
C TAKHUM ’Ke pajuyCcoM CTaja JBUTaThCA o-dacTuila. Kak M3MEeHMINCH IIepuoJ o0palleHus
B MArHWUTHOM IIOJIe U MOZYJb MMITYJIbCA O-4ACTHUIIBI 110 CPABHEHUIO C IIPOTOHOM?

s Kakaoi BeJUUYMHBI ONPENeJIUTe COOTBETCTBYIOIIVM XapaKTep M3MEHEeHUs:

1) yBeruumnace
2) yMeHbIIHUJIach
3) He M3MeHMJIACH

Sanummure B TabauIy BhIOpaHHBIE MUMPHI A KaKA0H (usudyeckodl BeauduHbl. ITndpsr
B OTBET€ MOTYT IIOBTOPATHCH.

ITepuon obparmienusa _ Moaynap mmmyJibca

© 2023. 000 «MazparenscrBo «HammonasbHOe 00pasoBaHUeE»

Ronnposaﬂne, paciupocTpaHEHHe M HMCIIOJIb30BaHWE B KOMMEPYECKHMX IeJIAX 6e3 MUCbMEHHOI'0 pa3pelieHus HpaBOOﬁJIaI(aTEJIﬂ He JOoNyCKaeTcsa
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Hccaenyercsa saeKTpuuecKas Iellb, cOOpaHHAada IO cXeMe, IpeACcTaBIeHHON R,
—
Ha PHUCYHKE.
. K

Omnpepennre (PopMyJibl, KOTOpPBIE MOXKHO HCIOJb30BATHh [JA pPacuéToB $—— —9
Gu3NYeCKUX BeIMYMH, XapPaKTepU3YIOIIUX INPOTeKaHWe TOKAa B 9TOM ¢—] | —e
menu. ITapamMeTpsl 31€eMeHTOB IeNM yKa3aHbl Ha PUCYHKe. R,
K xaxqoii mO3UIIMH I[EPBOTO CTOJOIIa HOAGEPUTE COOTBETCTBYIOIIYIO E%’,rJ|
MO3UIIMI0O M3 BTOPOro CTONOINA M 3amuInuTe B TaOAUIy BHIODaAHHBIE 1

mu@psl IO COOTBETCTBYIOIIUMU OYKBAMU.

OPU3NYECKUE BEJIMYNHEI -~ ®OPMVJIbI
A)cuia TOKa yepes HCTOUYHMK IIPU 3aMKHYTOM KJioue K 1 é
B) nanpsxenne Ha pesucTope R, mpu pPasOMKHYTOM ) r
kaoue K 2) &
¢R R,
3)
r(R, + Ry) + Ry Ry
&R,
YViTR R,
Orser: |A | B

B cBUHIOBYIO KallCyJly IOMECTHUIN PAAMOAKTHUBHBIN aKTUHUMN 2§gAc. CKOJIbKO IIPOIIEHTOB

OT MCXOAHO GOJIBIIIOT0 YKCJIA ANep 9TOTO0 M30TONa aKTUHUS OCTaHeTCA B Kalcyje depe3
20 pueii? Ilepuwon moaypacuaga aktuuusa 10 mgHeid.

Orser: %.

YcraHoBuUTE COOTBETCTBUE MeXay BHJaMU pagvOaKTHMBHOI'O pacraga M yYpaBHEHUAMU,
OITMCBhIBAIOIIIMMH 3TOT IIPOILEeCC.

K xam ot mosumum mepBoro cToJidiia moa6epuTe COOTBETCTBYIOIIYIO IIO3UIIUIO M3 BTOPOTO
CTOJIONA M 3aIMIINTE B TAaOJAMIy BhHIOpaHHBIE IH@PHI II0J COOTBETCTBYIOIIVUMU OYyKBaMU.

BHUBI PACITIATA YPABHEHHA

A) anba-pacrma 209y; |, 2 105 102 1
B)) 5eT£:.1-)paI():na;[ 8 1) “g3Bi+ {H— "3Te+ 4,1 Nb+44n
2) 28U+ 22Ne — 225No+44n
3) Z8Np— 28Pu+ e+,

4) 23iAc— *3Fr+ jHe

Orset: |A|B

© 2023. 000 «HUsparenbctBo «HamuonansHOe o6pasoBaHMe»
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TUNOBbLIE 3K3AMEHALIMOHHbLIE BAPUAHTDI

BribepuTe Bce BepHBLIe YTBEP)KAEHMA O (pHU3MYEeCKUX  ABJICHUAX, BeJIUUYMHAX

¥ 3aKOHOMEPHOCTAX. 3alUIINuTe MUPPHI, 110 KOTOPHIMH OHUM YKa3aHBHI.

1) MarepuajJbHOl TOYKON HAa3bLIBAIOT TEJO, pasMepaM#d KOTOPOTO B YCJIOBUAX JaHHOMK
3aay MOXKHO IIpeHeOpeUb. '

2) BpoyHOBCKMM ABU)KEHHWEM Ha3bIBAIOT CAMOIIDOM3BOJBHOE IepeMellINnBaHWe rasoB MU
KUIKOCTEN.

3) [IBa HeNMOABUKHBIX TOYEUHBIX 3apfAfa B BaKyyMe AeHCTBYIOT Jpyr Ha Apyra ¢ CUJIaMu,
00paTHO IPOIOPIMOHAJLHBIMM KBaApATy DPACCTOAHUA MEXKAY HUMMH.

4) B menu MoCTOAHHOI'O TOKA BO BCeX ITapajijieIbHO COeIMHEHHBIX PE3UCTOpax IIPOTEKaeT
OIVMHAKOBLIN 3JIEKTPUUYECKUM TOK.

5) 3aKOH paAMOaKTHBHOIO paclaja II03BOJISET YCTAHOBHUTh, KaKHe WMMEHHO AaTOMBI
PagroaKTUBHOTO BeIleCTBA PACIaAyTCA B CAENYIOIIYIO CEKYHIY.

Orser: .

I[aHI:I cijaeaymooine 3aBUCHMMOCTH BEJIMYMH:

A) 3aBHCUMOCTE CKOPOCTH TeJa, ABHIKYILErocs PaBHOMEDPHO, OT BPeMEHU [ABUKEHHNS;

B) 3aBucuMOCTL [aBJeHHS IOCTOSHHOM MAacCChl HIEaJbHOrO rasa OT ero o0béma
B M30TEpPMUYECKOM IIPOIlECCe;

B) 3aBMCHMMOCTL 3HEPruM 3JEKTPUUYECKOrO IOJIA KOHIEHcaTopa BdJIeKTpOEéMKocThi0 C
OT 3apsajga KOHIeHcaTopa.

YcTraHOBUTE COOTBETCTBHE MEXKAY 9TUMU 3aBHCHMOCTAMM U BHAAMH I'PapuKoOB,
obosHaueHHBIX nubpamu 1-5. Ius kaxgoit saBucumoctu A-B  moxbepure
COOTBETCTBYWOIIMI BHuJ rpadmMkKa ¥ 3sanuimuutTe B Tabaumy BblOpaHHBIE HUQPHI
IoJ, coOTBeTCTBYOIUMU GykBamu. I[udpsl B oTBeTe MOryT IOBTOPATHCAH.

1) 3 4) )

OrBer: |A|B|B

C momommpio GapoMeTpa TPOBOAUJINCH HN3MEPEHUS

aTMocdhepHOro JaBJIEHUA. Bepxusas mIKaja
OapoMeTpa IIPOrpafiyupoBaHa B KHUJIOHACKAJIAX,
a HIKHAS INKaJa — B MWUIAMETPax PTYTHOTO

cronba (cMm. pucyHok). IlorpemnisocTr u3MepeHHUH
JaBJeHUA DaBHA IleHe [eJleHUA IIKaJbl GapoMerpa.
Yemy paBHO aTMochepHOe JaBjJeHNEe B MUJIIAMETPax
PTYTHOrO CTOJI0A MO Pe3yJIbTaTaM 3TUX H3MepeHUi?

Orsert: ( + ) MM PT. CT.

B 6nank omeemoé N 1 nepenecume moavko wucna, He pasdensas ux npobenom
unru opyzum 3HaKoMm.
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N

Heob6xomumo cob6paTk SKCIEPUMEHTAJNBHYI0 YCTAHOBKY M OIPEIEJNTh C €€ IIOMOIIBLIO
BHYTPEHHEe COIPOTHBJICEHHE aKKyMYJAATOpPHOH 6Garapeu. s 5TOrO MIKOJBHUK B3I
aKKYMYJATODP, KJIOY, COeJUMHUTEIbHBIE INpoBoja u peocrar. Kakwe dea mnpenmera
U3 MPUBEJEHHOTO HHMKe TiepeyHA o00opynoBaHUA He0oOXOAMMO  JOIOJHHUTEJIHBHO
KCII0Jb30BAThL [IJA MPOBEJEHUA STOro sKcrepumeHTa?

1) mamMma HaKaJHWBaHUA

2) KoHAeHcaTOp

3) BOJIBTMETP

4) cekyHZOMED

5) ammepmerp

B oTBeT 3amuminTe HOMepa BLIOpAHHOrO 00OpPYZOBaHUA.

Orser:

He 3a6ydvme nepenecmu 6ce omeéemut 6 61ank omeemoe N 1 6 coomeemcecmeuu
¢ uncmpykKyuel no 6viNONHeHul0 pabomaut.

IIposeepvme, wmobGv. kaxcOwvlii omeéem OblLn 3anucan 6 Cmpoke ¢ HOMepoOMm
coomeéemcmeyrouezo 3adanun.

Yacts 2

A na 3anucu omeemos na 3adanun 24-30 ucnonvsyime BJIAHK OTBETOB N: 2.
3anuwume cHavwana Homep 3adanus (24, 25 u m.d.), a 3amem pewenue
coomeemcmeyrowel 3adavu. Omeemu. 3anucsviéaiime wémrxo u pa3bopuueo.

Tpu mapa/uIeJbHBIX IJIWHHBIX NPAMBIX NPOBOAZHHKA 1, 2 m 3
NIEePIeHIUKYJIAPHE  IIJIOCKOCTM DPHUCYHKA UM IIePEeCceKaroT
€€ B BepIIMHAX PABHOCTOPOHHEIO TPEYroJbHHKA CO CTOPOHOH a.
Toku B MpPOBOAHHKAX COHAIIpaBjieHbl U paBHHI I. Omupasch Ha
3aKOHBI AJIEKTPOAUHAMUKHU, OIPEJEJNTEe HAIpaBJeHUE BEKTOpa
WHIYKIUYN Pe3yJbTHUPYIONIEr0 MarHUTHOIO MHOoJs B Touke O —
IIeHTpe TpeyroilbHUKa. KaKk M3MEHHUTCA HampaBjieHHe BeKTOpa
WHIYKIIUN pPes3yJbTUPYIOIIero MarHUTHOrO IoJjd B Touxke O,
ecJd HAampaBjieHHe »JJEKTPUUYECKOro TOKa B IPOBOAHUKE 3
U3MEHHUTH Ha MPOTHBOIOJIOMKHOE?

ITonnoe npasunvhoe peuwenue kKaxcdoi u3 3adaw 25-30 donxwno codeprcambv
3aKOHbBL U POPMYNbL, NPUMEHEHUE KOMOPbLX Heo6x00umo u docmamouno Ons
peuteHusn 3adavu, a Mmaklie mamemamuuecKue npeobpa3o6aHur, pPacLémol
C “UCNeHHbLM oméemom U npu Heobxodumocmu pPUCYHOK, NOACHANOW UL
pewenue.

IBa rpysa mnoaBemleHbl Ha [JOCTATOYHO [JIMHHOM  HeBeCOMOH
HEpacTSKMMOM  HUTH, NEPEeKHMHYTOH 4Yepe3 uUOeaJbHBIH  0JIOK

(cM. pucyHOK). I'pyssl yAep:KMBaJIM HEIOABUXKHO, & 3aT€M OCTOPOXKHO

OTIIyCTHJIM, IIOCJIeE Yero OHM HAayaJyu OBHUraThCSA pPaBHOYCKODPEHHO.

OmycTuBminck Ha 2 M, JeBBI TIpy3 mpuoOpén cropocTh 4 M/cC. M m
Ompepenure CcHJIy HaTAXeHWS HUTH, €CJAM Macca IIpaBOro TIpysa

m = 1 kr. Tpeauem npeneGpeus.
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TUNOBBLIE S3K3AMEHALIMOHHbBIE BAPUAHTbI

®orokaTos 00Jy4arOT YALTPA(pHOJETOBHIM H3AydeHHeM uacroroil v=1,6-101% T
Pa6oTra BhIXOZa (hOTOZJIEKTPOHOB M3 MaTepuajia Karoza cocrasisaer 3,8 sB. Ompenpenurte
3anuparoiiee HanupsaKeHue I (OTO3JIeKTPOHOB IIpu obsyuyeHuu GoToKaTona u3IydeHueM
ITaHHOM YaCTOTHI.

I[Tapuk 3aKpeIéH HA KOHIE CTePKHEA. [[pyroil KoOHeIl CTEPKHSA HEIOABUKHO IPUKDENIEH
K TOpPH30OHTAJBLHOM OCH, KOTOpas paBHOMEPHO BpalllaeTci C IEPUOJOM BpallleHUusd
T = 0,2 c. B pesyabraTe miapuK ABUKETCS B BEPTHUKAJBHOM IIJIOCKOCTH IO OKPYKHOCTH
paguycom I = 20 cm. PasHocTh MozyJiel CHJI, C KOTOPBIMU CTEpP:KE€Hb [eHCTBYET
Ha I[IapMK B HMOKHEl M B BepxHeM Toukax tpaekropuu, AT = 0,4 H. Oupepenute
cuny T,, ¢ KOTOPOH CTepKeHb [eMCTBYeT Ha IIApDUK B BEPXHEUM TOYKE TPAEKTOPHH.
CrenaiiTe PUCYHKH C YKa3aHMEM CHJI, AEHMCTBYIOI[MX HA IIAPUK B BEepXHEH M HUMKHEH
TOYKAX TPAEeKTOPUH.

Ha pucyske mokasaHa cxeMa 3JeKTPUUYECKOM IIelH, COCTOSAINIEeH K3 KCTOYHMKA TOKa
¢c 9AC ¢ = 18 B wu BHyTpeHHuUM comnporuBjJeHuem r = 2 OmM, ABYX pe3UCTOPOB
¢ comporusienuamu R; = 10 Om m R, = 6 Om, KOHZeHcaTopa 3JEKTPOEMKOCTHIO
C = 6 Mvk® u KaTymku ¢ UHAYKTUBHOCTBbI0O L = 12 mMkI'n. B mavanpHOM cocTOSHUMN
kaou K giawrenpHoe BpeMs 3aMKHYT. Kaxkoe KOJIMYECTBO TEIJIOTHI BBIAEJIUTCS
Ha pesucrope R, mocie pasMmbikanua Kiaoda K? CompoTuBiieHreM KaTyIIKW IpeHeOpedYb.

R, C &r

L — —

Torkasa coOuparomiaa JuH3a ¢ (POKYCHBIM paccTosHMeM F HaxXOOUTCA MEXIY IBYMs
TOUYEYHBIMH MCTOYHUKAMHU CBeTa Ha paccToaHuu d = 15 cMm oT ogHOro us Hux. VICTOUHUKHT
pacmoJioXKeHbl Ha TJIAaBHOM ONTHMYECKON ocu Ha paccroaHuu L = 22,5 c¢cMm APyr OT Apyra.
Haiinute ¢GokycHoe paccTosiHWe JWH3bI, €CJIU UX H300paKeHUsl MOJYYUJIUCH B OZHOM
M TOH ’Ke TOUKe.

B BepruranibHOM OWIMHADE, 3aKPBITOM JIETKMM HopiiHeM, Haxogutca Genson (CgHy)
npu temmeparype kunesus t = 80 °C. IIpu coobiienuu 6eH30/Iy HEKOTOPOTO KOJIMYECTBa
TEMJIOTHI YacTb €ro IIpeBpalllaeTcad B IIap, KOTOPBLIM mpu u300apHOM pacCIIMPEHUU
coBepItaer paboTy, MOAHHMAS IIOPIIEHb. YAeJbHAs TeIioTa IapooOpasoBaHuA OGeH30.J1a
L =396-10° Ilsx/xr, a ero MoisipHas wMacca M =78-107° kr/moss. Kakras uactsb
IIOJBOAMMOrO K 0EH30JIy KOJMUYEeCTBA TEILIOThI MAET HA YBeJIHUUeHNe BHYTPEeHHEH osHepruu
cucreMbr? O0BEMOM KUAKOrO GEH30J1a M TPEHHEM MEKAY IIOPIIHEM U IUJINHIPOM
npeHebpeysb.

O6ocHyiiTe TPUMEHNMOCTh 3aKOHOB, HCIIOJB3YEMBIX IIPH PEIIEHWN 3aauM.

IIposéepvme, umobwv. kKaxncdvblli omeem 6bin 3anucan padom ¢ HOMepPOM
coomeemcmaeéyiou,ezo 3a0anHuA.
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