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Enunblii rocygapcrBenHblii 3x3amen no ®U3UKE
Bapuant Ne 101

HHCprKllPlﬂ M0 BBINNOJIHCHU IO paﬁOTbl

s BBIOJHEHHS JK3aMCHAMOHHON paboThl 1O (DM3MKE OTBOIMUTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWILHBINA TOJIBKO OJTHH.

Yacte 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3agannii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs 1aTh pas-
BEPHYTHIE PEIICHMUSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne UCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
cnexyet 3anucath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBIH KalbKyISTOP.

BuuMaTensHO mpounTaiiTe KaxkI0€ 3aJaHue U MpejaraeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeualTe TONBKO IMOCIE TOTO, KaK Bbl MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyaHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJIHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcst ONUH Win 00-
nee OawioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHUTE KaK MOKHO OOJTBINE 3alaHUI M HAOpaTh HaW-
0oJIbIIIee KOTHMYECTBO OAIIIIOB.

Kemnaem ycnexa!
Hwke npuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOT'YT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAllMOHHAA IOCTOSIHHAA

YHUBEPCaIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOpINOHATIBEHOCTH B 3akoHe Kyrona

MOJIyJIb 3apsijia JIEKTPOHa (3J€MEHTapHBIH

JIIEKTPUYECKUH 3apsi)
nocrosiHHast IliaHka

n=23,14

g=10m/c?
G=6,7-10"" H-m%/xr’
R =8,31 JIx/(monb-K)
k=1,3810" Tw/K
Na=610% momp !

c=310° m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coommnoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm. =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajieHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChI

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-107 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
TUTaBJICHUA JIbJA

amomuHusg 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 JTx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHOXKH- Haumeno- | O6o3naue- MHO0XH-
BaHHe HHE TeJlb BaHUe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 1012
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Kornpopanne He 1omyckaercst

Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubaeHa
BO3IyXa 29.107 Kr/monb HeoHa
remus 4107 xr/momn

32:107° kr/mois
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moib

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bInoIHAEM020 eamu 3a0anusn (A1-A25) nocmasvme 3HaAK «X» 6 KlemoOUKe,
HOMep KOMOopOoil cOOmeenmcmayem Homepy 8blOPAHHO20 8amu omeema.

Teno mexkercs mo ocu x. o rpa-
(GHKy 3aBHCHMOCTH IPOCKIH CKO-

107 POCTH Tena v, OT BPEMEHH { ycTa-
| HOBUTE, KAKOW MyTh IPOLLIO TENIO
5] 3aBpeMaoTt =0104=6c.
0
5
1) 10m 2) 15m 3) 25™m 4) 45m

Ha Teno B I/IHepL[I/IaJIBHOfI CUCTEME OTCUETa ,E[eﬁCTByIOT nBe cwibl. Kakoit u3
BCKTOPOB, I/I306pa)l(€HHLIX Ha IIpaBOM PpUCYHKE, IPABUJIBHO YKa3bIBAa€T HAIlpaB-
JICHHUEC YCKOPCHHA TCJIa B 9TOH cucTeMe oTcuera?

9
Fy
2
3
1
9
F 4
D1 2) 2 3) 3 4) 4

JlBe TaHeTHl ¢ OMMHAKOBBIMH MaccaMH OOpAIaroTCs MO0 KPYTrOBBEIM OpOHTaM
BOKPYT 3Be3[bl. Y MEPBOW U3 HHUX PagiyC OpOHUTHI BABOE OOJNBIIE, YEM Y BTO-

o K N .
poii. KakoBo oTHOIIEHHE Fl CUJI IPUTSKEHMS K 3BE3/€ IEPBOM U BTOPOH Iua-

2
HeT?

0 % 2) 2 3) 4) 4

1
4
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I[Ba TEJIa ABMXKYTCSA II0 B3aMMHO NEPHNCHAUKYJISIPHBIM

o—»y HepeceKaroIuMcs MPsIMBIM, KaK MOKa3aHO Ha PHCYHKE.
?] - * Mogye UMITyJIbCa IIEPBOTO TeNa p; = 3 KT-M/c, a BTOPO-
b, ro tena p,=4xr-m/c. UeMy paBeH MOAYIb HMILyJIbCa
CHCTEMBI 3THX TeJl TOcie UX abCOMIOTHO HEYNpYroro
ynapa?
1) 1xr-m/c 2) 5 xkr-Mm/c 3) 4 kr-m/c 4) 7 xr-M/c

Smpk TAHYT 1O 3eMJ€ 32 BEPEBKY IO NOPU3OHTAIBHOM OKDPYKHOCTU IUIMHOM

L=40M c MOCTOSHHON MO MOAYNIO CKOpOCThIO0. PaboTa CHIIBI TATH 3a OIWH
000poT 1o okpyxHoctH 4 = 2,4 xJ[x. UeMy paBeH MOJYNb CUJIBI TPEHHS, JCH-
CTBYIOILICH Ha MUK CO CTOPOHBI 3eMIn?

10 2) 19H 3) 60 H 4) 190 H

Iepuox xonebaHuii MOTEHIMATBHOM SHEPTUH NMpYKUHHOrO MasTHUKa 1 c. Ka-
KuM Oyner mepuoj ee KosieOaHWi, €cliM MacCy rpy3a MasTHHKa M JKECTKOCTb
MIPYXHUHBI YBEIUYUTH B 4 paza?

D lc 2) 2¢ 3) 4o 4) 05¢

Bpycok maccoit m =2 Kr IBUXETCS IIOCTYNATeIbHO MO TOPH-
30HTAIILHON IUIOCKOCTH IIOJ JEHCTBHEM MOCTOSHHOW CHIIBL,
HanpaBJICHHOW 1o yriioM o = 30° K rOpuU30HTYy (CM. pHUCY-

T HOK). Moaynb atoit cwibl F =12 H. KoaddumueHnt tpeHus
MeXIy OpycKoM U IuIockocThio (L = 0,2. UeMy paBeH MOAYJIb CUJIBI TPEHUS Fip,
JefcTBYIONIEH Ha OpyCcOK?

1) 2,8H 2) 40H 3) 6,0H 4) 104 H

B xoMHaTe B OJHOM COCyZe HaXOAWUTCS BOIOPOI, a B APyroM — a3oT. CpexHue
3HAYCHHUS KHHETHYECKOW DHEPTUH MOCTYIATEIBHOTO TEIUIOBOTO JBIKEHHS MO-
JIEKyJI BOJIOPO/A M MOJICKYJI a30Ta OJHAKOBEI B TOM CIIydae, €CIM y STHX Ta30B
OJTMHAKOBHI 3HAYCHHUS

1) naBneHus

2) KOJIMYeCTBa BEIIeCTBA
3) mioTHOCTH

4) TemIieparypsl
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Ha pucynke mokazan rpaduk mporiecca,
[POBE/ICHHOTO Hajg | MoyieM HJealbHOro
raza. Halinute oTHOIIEHHE TeMIepaTyp
!
T].

1) 6 2) 5 3) 3 4) 15

OTHOCHTEIbHAS BJIAXHOCTh BO34yXa B HWIMHAPE NOJ MNOPIIHEM paBHaA 70%.

B03I[yX H30TECPMUYCCKU CXKaAJIU, YMCHBUINB €TI0 00BeM B JBa pasa. OtHOCH-
TEJIbHAsA BJIAXXHOCTh BO3yXa CTajia

1) 35% 2) 70% 3) 100% 4) 140%

UYeTblpe METaUIMYECKUX OpyCKa IOJIOKWIN BILIOTHYIO
JpyT K ApYry, KaK MoKa3aHo Ha pucyHke. CTpenku yka-
3bIBAIOT HAIPaBJICHUE TEIUIONEpeaun oT Opycka K Opy-
cky. Temmepatypsl OpyckoB B maHHBIIT MoMmeHT 100°C,
80°C, 60°C, 40°C. Temnepatypy 100°C umeeT O6pycok

1) A 2) B 3) C 4) D

&

B Iponecce OHKCICPUMCHTA BHYTPCHHSASA OJHEPrud Tras3a YMCHBIINWIACh Ha

13 /I, ¥ OH IMOJY4YHJ OT HarpeBarelsi KOJIMYECTBO TEIUIOTHI, paBHOE 3 KJ[K.
CrientoBatensHo, ra3

1) cxamu, copepmms padoty 10 xJ[x
2) pacmmpuics, copepuns paboty 16 xJ[x
3) pacmupucs, copepums padoty 10 xJ[x
4) cxamu, coBepmuB padoty 16 xJx

Paccrosaue MCXKAY ABYMS TOUYCUHBIMH 3JICKTPUYCCKUMU 3apsaaaMyi YMCHbIIWIIN

B3 pasa, BCIIMYMHY OJHOT'O U3 3apAJ0B TAK)KC YMCHBIINIIN B 3 pasa. Cuna 3J1eK-
TPUICCKOTO BBaHMOHCﬁCTBHﬂ MCKAYy HUMH

1) yBenuuwmiace B 3 paza
2) yMeHbIIWIACh B 3 pasza
3) ymensblmiack B 27 pa3
4) He U3MEeHUJIaCh
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Ha pucynke npusenena Qororpadust siIekTpuueckol Lenu, coOpaHHOH yde-

HHUKOM JJIs UCCIIEI0BAHMS 3aBUCHMOCTH CHIIBI TOKA, IIPOXOAAIIETO Yepe3 pe3u-
CTOp, OT HampshKeHHs Ha HeM. [Ipn HanpspkeHun Ha pesucrope 6 B cuna Toka
B HEM paBHa

HCTOYHHMK II0-
CTOSIHHOTO
HAIPSKCHUS

pesucTop J
e z "
i A

y iy , S
1y, mmm m\\\\\‘\\:

//:,,/,,,,Mul'\‘\“‘ o5k H

ey
1) 1,0A 2) 34A 3) 0,8 A 4 1,7A

JIBa Hp}IMOHHHCﬁHBIX IIPOBOAHMKA MMOMCIICHBI B OTHOPOJTHOC MAarHUTHOE I10JI€
9

MEPICHIUKYISIPHO JIMHUAM WHIYKUWU B. JImiMHA 1MepBoro mpoBOJHHKA L, IO
HeMy IIpoTeKaeT TOK /. J[JIiHa BTOpOro MpoBOJHKKA 2L, IT0 HEMY MPOTEKAET TOK

1 F, . N
Z[. UeMmy paBHO OTHOILIEHUE A MoAyJiel cun Amriiepa, JEHCTBYIOIIMX Ha
1
TPOBOJTHUKU?
1 2) 2 3 L 4 L
4 2

B upeansHOM KonebaTenbHOM KOHTYpe (CM. pUCYHOK) HampshKe-

HUE MEXIy OOKIaJKaMH KOHICHCATOpa W3MEHSCTCS MO 3aKOHY L
Uc=Uycosot, tne Uy=4B, o= 27-10° ¢, B kakoit u3 yKazaH- C
HBIX HIDKEC MOMCHTOB BPEMCHH JHEPIUsl AJIEKTPUYECKOTO IOJIS
KOHJICHCaTopa JOCTHTaeT MaKCHMyMa?

1) 0,25 Mkc 2) 0,5 mxc 3) 0,75 mMkc 4) 1,25 mMkc
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Kaxkas u3 Touexk (1, 2, 3 wiu 4), mokasaH- )
[ ]

A20

A21

HBIX Ha PHCYHKE, SIBISETCS M300pakeHH-

€M TOYKH S B TOHKOII coOuparome IruH- 3 !
3e ¢ GoKyCHBIM paccTosiHIeM F? 1 F A
° 3%S
1) Touxa 1 2) Touka 2 3) Touxka 3 4) touka 4
S, s, JlBa TOue4yHBIX MCTOYHMKA cBeTa S; M S; HaXOAATCA

OJM3KO APYT OT APYra W CO3AAIT HAa yJAJICHHOM JKpaHe
D yCTOWYMBYIO MHTepPEPEHIIMOHHYIO KapTUHY (CM. pH-
CYHOK). DTO BO3MOXHO, €clii S; U S, — Majble OTBep-
== CTHs B HEPO3PaYHOM IKDPAHE, OCBELICHHbIC

1) xaxxaoe cBOEH TaMIOYKON HaKaTMBaHUS

2) KaxJoe CBOEH ropsimei cBeuoin

3) KaxJ0€ CBOUM COJIHEYHBIM 3aYMKOM OT 3e€pKall B pyKax YeioBeKa
4) CBETOM OT OJIHOTO M TOTO K€ TOYEYHOTO HCTOUHUKA

Ha pucynke npuseneH rpaduk 3aBUCHMOCTH
CHIIBI TOKa OT BPEMEHH B KoJeOaTelbHOM
KOHTYypE C MOCIEI0BATEIEHO BKIIOUCHHBIMU
KOHJCHCATOpPOM U KAaTyLIKOH, WHIyKTUB- 0
HOCTh KoTOpoil paBHa 0,2 'H. Makcumans-

HOE 3Ha4YeHHE YHEPIHHU IIEKTPUUECKOTO I10-

JIsl KOH/ICHCATOpa PaBHO

1) 2,510° ik 2) 5-10° I

1 2 4 5 6 tMc

3) 5107 Jix 4) 107 Jix

A
Ha PUCYHKE NMPEACTABJICHBI HECCKOJIBKO CaAMbIX HH)KHUX YPOB- £,oB

HEl SHepruM aToMa Bofopoja. MoXeT JiM aToM, HaXoMUmid- g, ——_ 15
Csl B COCTOSIHMH E|, TOTIIOTHTH (DOTOH C dHEpruei 1,5 3B? E, ——34

1) ma, mpu 3TOM aTOM MEPEXONT B COCTOSIHUE )

2) ma, IpU 3TOM aTOM IIEPEXOMHT B COCTOSIHUE F;

3) Ja, Ipu 9TOM aTOM HOHU3YETCS, PACTIAAACh HA TIPOTOH
H 3JIEKTPOH

4) mer, sHeprur (HOTOHA HEMTOCTATOYHO TSI TIEPEXoja E\—1—-13,6
atoMa B BO30YKIEHHOE COCTOSIHHE

Kakast monsi pagioakTUBHBIX aTOMOB PAclaIaeTcsl depe3 MHTEPBal BPEMCHH,
PaBHBIN IBYM IIepHoaM HoTypacraia’?

1) 100% 2) 75% 3) 50% 4) 25%
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211 s
H,IlpO BHCMYTa g3 Bi mocne OAHOI'0 da-pacnajga U OAHOIr0 JSJICKTPOHHOTO

A23

A24

A25

B-pacnazna npeBpamiaercs B AApO
200

1) Tammus "¢ Tl

2) ceunma g Pb
203

3) 3omora “5Au

4) prymn o Hg

B Tabnmie mpencraBieHbl pe3yNbTaThl M3MEPEHUH MaKCUMAIbHOH SHEPTHH
q)OTOC)J'IeKTpOHOB TIpy ABYX Pa3HbIX 3HAYCHUAX JUIMHBI BOJIHBI MTAA0MIETO MO-
HOXPOMAaTHYECKOTr0 cBeTa (A, — JUIMHA BOJHBI, COOTBETCTBYIOLIAs KPACHOM
rpanuie porodddexra).

JIiHa BOJTHBI MTAJAOIIETO CBETa A 0,50 0,25,
MaxkcumaibHast SHepTHst GOTOATEKTPOHOB Fyac Ey -

Kaxkoe 3HaueHHe 3HEPTUH TPOITYLIEHO B Tabuie?
1) Ep 2) 2E, 3) 3E, 4) 4AE,

Heo6xoauMo 5KCTIepUMEHTAIBHO BBIICHHTH 3aBHCHMOCTH MEPHOAA MAJBIX KO-
neGaHuil MaTeMaTHYECKOr0 MasTHUKA OT BEIIECTBA, U3 KOTOPOTO U3TOTOBICH
rpy3. Kakyro mapy MasTHHKOB (CM. PHCYHOK) MOXHO B3SITh IS 9TOH Lenu?
I'py3bI MasTHUKOB — IOJIBIE MIAPUKU U3 MEIW U ATIOMUHHSA OAMHAKOBOW MacChI
U OJMHAKOBOTO BHEIIHETO JHaMeTpa.

2 % P>

) 2) 3) 4)

Al Cu Cu Al
Al ©Cu Al Cu

KonaeHncatop MOAKIIOUEH K MCTOYHHKY TOKa IOCIEIOBa- c
TENbHO ¢ pesncTopoM R =10 kOm (cm. prcyHoK). Pesynbra- o LE'
ThI M3MEPEHUH HANPSKEHUs. MEXKTYy OOKIaIKaMH KOHIEHCa- R
TOpa IpeicTaBleHbl B Tabnuie. TO4HOCTh HM3MepeHHs Ha-

npsoxennst AU=+ 0,1 B.

tc 0 1 2 3 4 5 6 7

UB 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

OL[GHI/ITC CUJIy TOKa B ILIENIM B MOMEHT ¢ = 1c. COHpOTI/IBHCHI/ICM IPOBOJOB U
BHYTPCHHHUM COIIPOTUBJICHUEM MCTOYHHKA TOKa npeHereqL.

1) 220 MmxA 2) 80 MxA 3) 30 MmxA 4) 10 MmxA
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Yacrb 2

Omeemom Kk Kaxcoomy u3 3adanuii BI-B2 6ydem nexomopas nocnedoea-
menbHOCmb Yupp. Imy nociedoeamenvbHOCMy HAOO 3anUcams 6 0J1aHK On-
eemoe Ne 1 cnpasa om Homepa coomeemcmayuiezo 3a0anus 6e3 npooenos
U Opy2ux cumeos108, HaUuUHasA ¢ nepeoii kKiemouxu. Kaxcoyrw yugpy nuwiume
6 OMOenbHOIUl KemouKe ¢ COOMEEemCmeuu ¢ npugedeHHvIMu 6 O1anke 00-
pazuamu.

B pesynpraTe nmepexojia ¢ OAHOW KPyroBOH OpOUTHI Ha APYTYIO HEHTPOCTPEMU-
TEJIbHOE YCKOpPEHUE CITyTHHKa 3eMJIM yBennuuBaercs. Kak mM3MeHsIoTCa B pe-
3yJIBTaTe 3TOTO MEepexoja PaguyCc OpOHUTHI CIIyTHHKA, CKOPOCTH €TI0 JABHIKCHUS
1o opOuTe U NepHoA OOpaIIeHUs BOKPYT 3eMiIu?

s kX101 BeIMYMHBI ONIpEeNINTE COOTBETCTBYIOIIUN XapaKkTep U3MEHEHUS:

1) yBenuuuBaercs
2) yMeHbILIaeTcs
3) He u3MeHseTcs

3anumuTe B TaOIHIly BEIOpaHHBIE TUGPHI U KXKI0W (GU3NIECKO BEITHINHEI.
udps! B 0TBETE MOTYT TOBTOPSITHCS.

INepuon oOpameHus
BOKpPYT 3eMiIu

Pannyc opOUTEI CKOpOCTh IBHKCHUS

o opbure

YcTaHOBUTE COOTBETCTBHE MEXLY (PU3MIECKHMH TIPOLIECCAMU B HI€aIbHOM Ta-
3¢ HEM3MEHHOH Macchl M (OpMyJIaMH, KOTOPBIMU 3TH IIPOLECCHl MOXKHO OITH-
catb (N — 4ncno yacTui, p — naBieHue, V' — oobem, T — abconoTHas Temiiepa-
Typa). K Kaxmoll mo3unmu mepBoro croiblia MOAOEPHUTE COOTBETCTBYIOIIYIO
TIO3UITHIO BTOPOTO ¥ 3aIMIINTE B TaOIHIly BEIOpaHHBIE IU(PHI IIOX COOTBETCT-
BYIOIINMH OyKBaMH.

MMPOLECCHI OOPMVIJIbI
P _
A)  WM3obGapusrit mpouecc npu N = const D T const
B)  Usoxopwusli nponecc npu N = const 2) v — const
T
3) pV =const
4) VT = const

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanus u Hayku Poccuniickoit denepanun
Kormposanue ne gonmyckaercs

Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
Yucno nado 3anucams ¢ dnank omeemoe Ne 1 cnpasa om nomepa coomeem-
cmeyrnuiezo 3a0anus, Hauunasa ¢ nepeou Kiemouku. Kasxxcowoiii cumeon
(yudghpy, 3anamyro, 3HaK MUHYC) RUWIUME 8 OMOEIbHOU K1enmo4Ke 8 COOn-
eemcmeuu ¢ npueedeHHvIMuU 6 Oranke oopazyamu. EOounuuysl gpuzuveckux
6€IUYUH NUCAMY He HYHCHO.

Onunoponnseiit crepkenb AB maccoit m =100 T moxourcs,
YIHPAsACh B CTHIK JHA U CTCHKU OaHKM KOHIIOM B m ommpaschk
Ha kpaif 6auku B Touke C (cM. pHCyHOK). BeprukampHas co-
CTaBISIIONIAS CHJIBI, C KOTOPOH CTEpXKEHBb JABUT Ha COCYyJI B
= TOUKe B, paBHa 1o moxyimto 0,6 H, a ee ropusoHTanmpHas co-
cTaBysonias pasHa o moxynto 0,3 H. Uemy paBeH MOAYyNb CHUIBI, ¢ KOTOPOH
CTEp)KEHb JIaBUT Ha CTEHKY cocy/a B Touke C? Tpennem npeneOpeus.

JIBG JacTulpl, UMCIOIIUC OTHOILICHUC SapHZ[OB ﬂ :2 U OTHOULICHHE MaccC
4]

m

—_— = 1, BJICTCIIU B O,HHOpOIIHOC MAarHuTHOC I10JIC HepneHmeynapHo ero Jin-

ny

HUAM MHAYKIOHUW U IBYDKYTCS 110 OKPYXXHOCTSAM. Onpez[enHTe OTHOHICHUE IIC-

T
pruoaoB 06paLLICHI/ISI OTHUX YaCTHUI| L .
2

K noronky koMHaThl BHICOTOM 4 M NpUKpEIIEHA JlaMIa HakanuBaHus. Ha Bbl-
coTe 2M OT IOJa HapaJljIebHO €My PAacIlOJIOKEH KPYIUIbIM HENpo3padHbIi
JUCK auaMeTpoM 2 M. LleHTp aaMIibl ¥ LEHTP JUCKa JIeKaT HAa OJHOM BEpTUKA-
mu. KakoB auameTp TeHu aucka Ha noiy?

He 3a6y0vme nepenecmu ¢ce omeenul 6 O1ank omeemos No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooii 3a0auu, nojaHoe peuieHue KOmopvlx
Heo0x00umo 3anucamy 6 dnanke omeemog Ne 2. Pexomenoyemcea nposecmu
npedseapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewrenus e
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusa (Cl1 u m.o.), a
3amem pewienue coomeemcmeyouiell 3a0ayu.

PaMKy C HOCTOSHHBIM TOKOM YJICp)KHBAIOT He-
MOABM)KHO B TIOJIC IIOJIOCOBOTO MarHuTa (CM.
pucyHoK). [TossipHOCTh TOKITIOYEHHST HCTOYHH-
Ka TOKa K BBIBOJIAM PAaMKH IOKa3aHa Ha pUCYH-
ke. Kak Oyner nBuratbcs pamMka Ha HEMOABHK-
HoOM ocu MO, ecnu paMKky He ynepxusatb? Ot-
BeT TOSICHUTE, yKa3aB, Kakue (pu3ndeckue 3aKOHOMEPHOCTH BBl UCIIOIB30BAIN
Ut 00bscHeHus. CUNTaTh, YTO paMKa HCIBITHIBAET HEOOJBIIOE COMPOTHBIIE-
HHE IBIKEHHUIO CO CTOPOHBI BO3IyXa.

<
(O
N

Ilonnoe npasunvhoe pewienue kaxcoou uz 3aday C2—C6 0013cno 6Knouams
3aKOHbL U POPMYNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CHAMOYHO
0n1a pewienus 3a0auu, @ MaKdice mamemamuiecKue npeoodpazoeanus, pac-
yemol C YUCIEHHLIM OMEEHOM U, NPU HEO0XO00UMOCHmU, PUCYHOK, NOAC-
HANOWUIL peulenue.

[Tati6a maccoi m = 100 T HaYMHAET JBYOKEHUE 10 Keno0y AB 3 Touku A u3
cocTosiHUA TOoKosl. Touka A pacrosiokeHa Bblllle TOukd B Ha BbicoTe H = 6 M.
B mpormecce nBIkeHHS 1O KemoO0y MeXaHMdecKas SHepTHs IIaiObl u3-3a Tpe-
HU yMeHbIaercss Ha AE =2 J[x. B Touke B mraiiba Beieraer u3 xxenoda mox
yriioM o = 15° K TOPU30HTY M MajaeT Ha 3eMiI0 B Touke D, Haxoxsmeics Ha
OITHOH ropm3oHTaNHN ¢ Toukol B (cM. pucynok). Harinure BD. Conporusnenu-
€M Bo3/yXa npeHegpe%.

© 2010 denepanbHas cinyxba no Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanun
Kormposanue ne gonyckaercst

B TFOPU30HTAJIBHOM HUJIMHAPHUYCCKOM COCYJIE, 3aKPbITOM MOPIIHEM, HAXOAUT-

cs ONHOATOMHBIA HWJIcalbHBI ra3. llepBoHayambHOE JaBJICHHE Tras3a
1 =4-10° [Ta. PaccTosHue OT mHa cocyna no nopmHs L =30 cm. Ilnomanp
TOIIEPEYHOro CeueHns mopmHs S =25 cM”. B pesyibrate MeICHHOTO Harpe-
BaHHs ra3a MOPIICHb CABHHYJCA Ha paccrosHue x = 10 cM. Ilpu nBmkeHHn
MOPIIHS Ha HETO CO CTOPOHBI CTEHOK cOcyla ACHCTBYET CHIIa TPCHHS BEIHYH-
HOH Fip = 3-10° H. Kakoe KOJIMYECTBO TEILIOTHI OMYYHII a3 B 3TOM mporecce?
CUuTark, 4TO COCYJl HAXOJUTCS B BaKyyMe.

ITo rmagxoii TOPU3OHTAIBHONW HATIPABISAIOMICH ATUHBEI 2/ CBOOOTHO CKONB3UT
OycHHKa ¢ TIOJIOXKHTENBHBIM 3apsgoM Q>0 u wmaccoif m. Ha xonmax
HaMpaBISIONEd HAaXOAATCS MOJNOXKHUTENbHBIE 3apsiasl ¢ >0 (CM. PHCYHOK).
Bycunka coBeprraer Mamble  KOJIeOaHMS ~ OTHOCUTEIBHO — IIOJIOXKCHHUS
paBHOBeECHS], IEPHOJ KOTOPBIX paBeH 7.

® o L

+q +0, m +q

Yemy Oyner paBeH NHepHon KoieOaHWH OyCHHKH, €ciaM 3apsAmbl Ha KOHIAX
HaNpaBJSIONIel yBEeINIUTS B 2 paza?

I'opu3oHTanbHBIA NPOBOJAIIMN CTEPKEHb IPSIMO-
s YTOJIBHOTO CEYEHMS IIOCTYHATeNIFHO IBHXKETCS C
/ YCKOpEHHEM BBEpX IO TJIaJKOW HAKIOHHON IUIOC-
KOCTH B BEPTHKAJHHOM OJHOPOIHOM MAaTrHUTHOM
nojsie (CM. pucyHOK). [lo cTep)KHIO TPOTEKaeT TOK
I=4 A. Yron nakiona tuiockoctd o = 30°. OtHo-

LIEHHE MACCHI CTEPXHS K €ro JJINHE % = 0,1 xr/M. Momynp UHIYKIUH Mar-

o

HutHOrO 1oyt B = 0,2 Ti. Yemy paBHO yCKOpEHUE CTEP>KHS?

@DOTOH ¢ JUIMHOW BOJIHBI, COOTBETCTBYOLIEH KpacHO! rpanune dorodddexra,
BBIOMBAET ANEKTPOH M3 METAIUTMYECKON MIIACTUHKHU (KaTtoaa) B cocyae, U3 Ko-
TOPOr0 OTKa4aH BO3MyX. OJIEKTPOH PA3TOHSETCS OJHOPOAHBIM JIICKTpHUE-
CKHM TIOJIEM C HampsDKEHHOCThIO E =5 -10* B/m. Kakoit OJDKHA OBITH JUIMHA
IYTH 3MEKTPOHA S B 3IEKTPUUECKOM I0JI€, YTOOBI OH Pa30THAJNCS 10 CKOPOCTH,
cocrasisironieil 10% ot ckopoctH cBera B Bakyyme? Penstusucrckue sgdex-
Thl HE YUUTHIBATb.
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HHcTpyKOus mo BHINOJHEHHIO PadoThI

Jis BBIMOMTHEHHs JK3aMEHAIMOHHOW paloThl MO (PHU3MKE OTBOAUTCS
3,5yaca (210 wmwunyT). PabGotra coctomT wu3 3 wyacTed, BKIIOYAIOIINX
36 3agaHui.

Yacts 1 comepxut 25 3amanuii (A1-A25). K xaxxgomy 3amaHuio gaercs
4 BapuaHTa OTBETA, U3 KOTOPBIX MPABUIBHBINA TOIBKO OJUH.

Yactp 2 copepxut 5 3apanuii (B1-BS), Ha koTOpbIe cnenyer AaTh Kpart-
kuit orBet. s 3aganuit Bl u B2 orBer Heo6xoanMo 3anucaTh B Buae Habopa
uudp, a g 3aganuii B3-B5 B Buae umcna.

Yactb 3 coctouT u3 6 3amau (C1-C6), a1 KOTOpBIX TpedyeTcs naTh pas-
BEPHYTHIE PEILICHMUS.

[Ipu BeImonHeHnU 3anannii B3—B5 vactu 2 3HaueHue MCKOMOUW BeIHYHU-
HBI CJIEyeT BBIPA3HUTh B TEX eIMHHUIAX (HU3UUECKUX BEIMYHH, KOTOPHIC yKa3a-
HbI B ycloBUU 3aganus. Ecin Takoro ykasaHus HET, TO 3HaUEHUE BEIMYHHbI
cienyet 3anmucath B MexayHapoanoit cucteme eaunur; (CU). IIpu Beaucie-
HUU pa3peniaeTcsi HCIOoIb30BaTh HEMPOTPAMMHUPYEMBIH KallbKyISATOP.

BHuMaTenbHO NpouuTaiTe KaXkqoe 3aJaHue U IpeasiaraéMble BapHaHTHI
OTBETa, €CIIi OHW MMeroTcs. OTBeYalTe TONBKO IMOCIE TOTO, KaK BBl MOHSIIH
BOTIPOC U MPOAHAIM3UPOBAIH BCE BAPUAHTHI OTBETA.

Brinonngiite 3a1aHus B TOM HOpsJKE, B KOTOpOM OHU JaHbl. Ecin  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyaHEHHe, mponyctute ero. K mpormymeH-
HBIM 33J]aHUSIM MOXHO OyJI€T BEpHYTBCS, €CJIU Y BaC OCTAHETCS BpeMsl.

3a BBINOJIHEHUE PAa3IMUHBIX 110 CJIIOKHOCTH 33/I1aHUM TaeTcs oOAuH win 60-
nee 6ayuioB. banibl, moydyeHHbIE BAMU 32 BBINOJHEHHBIE 3a/IaHHsI, CYyMMHUPY-
torcst. [TocTapaiiTech BHIMOIHUTH KaK MOXKHO OOJIbIle 3aJaHuii 1 HaOpaTh Hau-
OoJibllIee KOJUYECTBO 0ALIOB.

Kenaem ycnexa!
Hwxe npuBeneHsl cipaBoYHbIE JaHHbBIE, KOTOPbIE MOTYT MOHAJ00UTHCS
BaM IIPU BBITIOJIHCHUU PaOOTHL

)IeCﬂTl/l‘lHl)le NPUCTABKH

Koucmanmeut

YUCJIO T n=23,14

yCKOpeHHe cBOOOJHOTO HaeHus Ha 3eMiie g=10wm/c’

IpaBUTALMOHHAS ITOCTOSIHHAS G=6,7-10" H-m*/xr’

YHHUBepcallbHasl ra30Bas OCTOSIHHAS R =8,31 [Ix/(monp-K)

MOCTOsIHHAs boybliMaHa k=1,3810"% /K

[IOCTOsIHHAsT ABOTajpo Ny =6 10% monp !

CKOPOCTb CBETa B BaKyyMe c=310° m/c

K03 QHUIMEHT IPONOPIHOHANEHOCTH B 3aKkoHe Kynona &= 47; =9-10" H-M/Kn’
0

MOJIYJIb 3apsizia AJIEKTPOHa (3JIeMEHTapHbIH 1o

SNEKTPUUYECKHUIA 3apsi) e=1,6-10"" K

noctosinHas [lnanka h=6,610" Jx-c

Coomnowienue mexncoy pa3nuuHblMu eOUHUUAMU

TeMIeparypa 0K=-273°C

aToMHas eIMHUIA MACChI laem =1,66-10% kr

1 aToMHast eIMHUIIA MacChl OkBUBajeHTHa 931,5 MbaB

1 SMEeKTPOHBOIBT 15B=1,6-10" JIx

Macca wacmuy

3JIeKTPOHA 9,1-10>'kr ~ 5,5-10*a.e m.

IpOTOHA 1,673-107% kr = 1,007 a.e m.

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

IInomnocmo MO/ICOJIHEYHOT0 Macia 900 kr/M°

BOJBI 1000 kr/m’ ATFOMUHUS 2700 kr/m’

apeBecHHE (cocHa) 400 kr/m’ Kenesa 7800 Kr/™m’

KepocrHa 800 kr/m’ pTyTH 13600 xr/nm’

Yoenvnan mennoemxocmeo

BBl 4,2-10° Jk/(xr-K) amomuanst 900 JIx/(xr-K)

mppa 2,1-10° Jix/(xr-K) Mem 380 Jx/(xr-K)

JKelesa 460  JTx/(xr-K) 4yyryHa 500 JTx/(xr-K)

CBUHIIA 130 JTx/(xr-K)
Yoenvnas mennoma

mapooOpa3oBaHUs BOJBI 2,3-10° Jik/kr
IUTaBJCHUS CBUHIIA 2,5-10* Iik/kr
TUTABJICHUS JIbJA 3,3-10° JIx/kr

Hopmanvnuwie ycnogus:  1aBiieHHE 10° Ia, temnepatypa 0°C

Haumeno- | OGo3naue- MHuoxu- Haumeno- | OGo3naue- MHuoxu-
BaHHe HHE TeJb BaHHe HHE TeJb
rura T 10° CaHTH c 107
Mera M 10° MUJUTH M 10°
KHJIO K 10° MHKPO MK 10°
TeKTO r 102 HaHO H 107
Jieuu i 107! MHUKO Il 1072

Monapuaa macca

asora 28:10° Kkr/Monb KHUCJIopoaa 32:107 xr/moms
aproHa 40-107 xr/mMomb uTus 6:10° Kkr/™Momb
BOZIOpOJIA 2.107° kr/mMoib MOJIMOIEHA 96-10° Kr/mMoib
BO3JIyXa 29.107 kr/mMomb HeoHa 20-10°  kr/mMonb

reus 4-107 xr/momb YTIEKHCIoro raza  44-107  Kr/MoInb




Yacrp 1

Ilpu eévinonnenuu 3adanuii wacmu 1 ¢ énanke omeemog Ne 1 noo Homepom
6bIno0IHAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 K1emoUKe,
HOMep KOMOopOil COOMEEnICHIgyem HOMepY 8bLODAHHO20 6aAMU OMEEMA.

Teno newxkercsa no ocu x. Ilo rpa-
(UKy 3aBUCHMOCTH TPOCKIIUU CKO-
pOCTH Tena U, OT BPEMEHHM ! yCTa-
HOBHTE, KaKOW MyTh MPOILIO TEJIO
3aBpemsaort; =005, =6 c.

1) 10m

2) 15u

3) 25m 4) 45w

Ha teno B uHepuLuanbHOM cCHUCTEME OTCUETa ACHCTBYIOT ABe cuibl. Kakoi u3
BEKTOPOB, H300paKCHHBIX HA NIPAaBOM PHCYHKE, IPAaBIIBHO yKa3bIBaeT HANpaB-
JICHHE YCKOPEHHMs TeNa B 3TOH cucreme orcuera?

9
Fy
2
3
1
9
F, 4
1)1 2) 2 3) 3 4) 4

JlBe miaHeTHl ¢ OJMHAKOBBIMHU MaccaMH OOpAIaroTCs MO KPYrOBBIM OpOHTaM
BOKPYT 3Be3Abl. Y MEPBOH M3 HUX paguyC OpOHTHI BIBOE OOJbBIIE, YEM Y BTO-

F,
poii. KakoBo oTHoIIeHHE Fl CWJT MPUTSDKEHUS K 3BE3/1€ MEPBOU M BTOPOH Tuia-
2
Her?
1) l 2) 2 3) l 4) 4
2 4

JIBa Tema IBIDKYTCSI IO B3aUMHO MEPHCHIMKYIISPHBIM
TepeceKaromuMcs TIPSIMBIM, Kak MOKa3aHO Ha PHCYHKE.
Mopayite UMITyIIBCa TIEPBOTO TeNa p; = 3 KT-M/C, a BTOPO-
ro Tema p, =4 kr-m/c. UeMy paBeH MOAYJb WUMITYJbca
CHCTEMBI STHX TeNl TOCie WX aOCOIIOTHO HEYIPYTOro
ynapa?
2) 5 kr-Mm/c

3) 4 kr-m/c 4) 7 xr-M/c

1) 1 xr-Mm/c

SlomK TSAHYT O 3eMIIe 3a BEPEBKY 10 TOPH3OHTAIBHON OKPYXHOCTH JUTHHOM
L=40M ¢ TOCTOSIHHOW O MOIYJIIO CKOpPOCTHIO. PaboTa CHIIBI TATH 3a OIUH
00opoT 1o okpyxHocTH 4 = 2,4 xJ[)x. UeMy paBeH MOIYJb CHJIBI TPEHHS, JICH-
CTBYIOLIEH Ha SIIIUK CO CTOPOHBI 3eMJIU?
1o 2) 19H

3) 60 H 4) 190 H

[eproxn xomebaHwMii MOTEHINATBFHON SHEPTHUH NMPYKUHHOTO MasTHHKA 1 c. Ka-
KuM OyZeT mepuoj ee KoiaeOaHHi, ecinm Maccy Ipy3a MasTHHKA M JKECTKOCTh
HpY>KUHBI YBEIWIHUTSH B 4 paza?

1) 1c 2) 2¢ 3) 4c¢ 4) 0,5¢

Bpycok maccoit m =2 Kr IBHKETCS IOCTyNaTeIbHO MO TOPH-

30HTAIBHOW TIJIOCKOCTH TOJ[ TEUCTBHEM MOCTOSIHHOW CHIIBI,

HanpasJIeHHON mof yrioM o = 30° K TOpU3OHTY (CM. pHCY-
T HOK). Monyne aroit cunsl F' =12 H. Koaddurment tpenus
MexIy OpyckoM H miockocTeio i = 0,2. UeMy paBeH MOAYJIb CHIIbI TPEHUS Frp,
JeHcTByroleil Ha 6pycok?

1) 2,8H 2) 40H

3) 6,0H 4) 104H

B xoMHaTe B OJJHOM COCYZEe HaXOAUTCS BOIOPOI, a B Apyrom — a3oT. CpenHue
3HAYCHHs KHHETUYCCKON SHEPTUH MOCTYIATEIBHOTO TEILIOBOTO JIBIIKCHHS MO-
JICKYJI BOIOPO/A ¥ MOJICKYJI a30Ta OJJMHAKOBEI B TOM CIIy4yae, €CJIH y 3THX Ta30B
OJMHAKOBBI 3HAYEHUS

1) naBneHus

2) KOJMYECTBA BEUIECTBA
3) mioTHOCTH

4) TtemmepaTypbl



Al10

All

Al12

Al3

p Ha pucyHke mokasaH rpaduk Iporecca,
3p0 HpOBCZ[eHHOFO Hag 1 MOJIEM HACAJIBHOI'O
raza. HaiiquTe OTHOLIEHHE TeMIEpaTyp
2po Ty
Po 4
0wy 20, 3V 4V Vo
1) 6 2) s 3) 3 4 15

OTHOCHUTENbHAS BIAKHOCTh BO3MyXa B IHMJIMHApPE TOJ mopmrHeMm paBHa 70%.
Bo3ayx m3oTepMHUecKH C)Kand, YMEHBIIMB €ro odseM B 1Ba pas3a. OTHocH-
TelIbHAsI BJIYKHOCTh BO3/lyXa cTajia

1) 35% 2) 70% 3) 100% 4) 140%

UYeTblpe MeTaIIMYECKUX Opycka MOJOXKWIN BIUIOTHYIO
JpyT K ApYry, KaK MOKa3aHO Ha pucyHke. CTpenku yka-
3BIBAIOT HalpaBlIeHUE Terionepeaadn oT Opycka k opy-
cky. Temmepatypsl OpyckoB B naHHBIH MoMeHT 100°C,
80°C, 60°C, 40°C. Temnepatypy 100°C umeet 6pycok

A 2) B 3) C 4) D

S

B npouecce skcnepuMeHTa BHYTPEHHSSI 3HEprusl ra3a yYMEHBIIMIACh HA
13 x/[X, ¥ OH TOJTy4YHJI OT HarpeBaTeNs KOJMYECTBO TEIUIOTHI, paBHOE 3 KJ[X.
CrnenoBarenbHO, ra3

1) cxamwm, coBepmuB padoty 10 x/Dx
2) pacmupuics, coBepmuB padboty 16 k/Ix
3) pacmmpmucs, coBepumms padoty 10 x/[x
4) cxanu, coBepmuB padoTy 16 k/[x

PaccrosHue MexIy AByMs TOYEUHBIMU AIEKTPUUECKUMHE 3apsiiaMH yMEHbBIIHIH
B 3 pa3a, BEIMUYHHY OJHOTO M3 3aps0B TaKXKe yMEHBUIMIH B 3 pa3za. Cuma sJnek-
TPUYECKOTO B3aUMOICHCTBHS MKy HUMHU

1) yBemmumiacs B 3 pasa
2) yMeHbIIWIAch B 3 pa3za
3) ymensmmiack B 27 pa3
4) He U3MeHHIIACh

Al4

AlS

Al6

Ha pucynke mpuBenena dortorpadus 31eKTpudecKod menw, coOpaHHOH yue-
HUKOM JUISI HCCIICIOBAHMS 3aBUCHMOCTH CHIIBI TOKA, IIPOXOJIAIIETO Yepe3 pe3u-
cTOp, OT HampspkeHus Ha HeM. IIpu HampspkeHUHN Ha pesucTope 6 B cmta Toka
B HEM paBHA

HUCTOYHHK II0-
CTOSAHHOTI'O
HaIPsKCHUA

ok

o~

s
pe3ucTop : J
A-‘g 5
A i ’A X
/0 ,,9,//” J 4 &
Y, WAL A
s ”/’“I ﬁ]lll\\\“\ = !\
05 1
) 10A 2) 3,4A 3) 0,8 A 4 1,7A

HBa HpﬂMOHHHCﬁHLIX MpOBOJAHMKA MOMCHICHBI B OJTHOPOJAHOC MAIHUTHOC I10JIC
9

NEPIEHAUKYJISIPHO JIMHUAM UHAYKUUM B. J[nuHa nepBoro npoBojHUKa L, 10
HeMy IIpoTeKaeT Tok /. J[1MHa BTOpOoro NpoBOJHKKA 2L, IO HEMY MTPOTEKAeT TOK

1 F, . "
ZI' YeMy paBHO OTHOIICHHE = Moxaynel cuin Amrepa, NEHCTBYIOIIMX Ha
1
TIPOBOJHUKN?
1 1
1 2) 2 — 4) —
) ) 3 5 ) 3

HHE MEXIy OOKIagKaMy KOHICHCATOpa M3MEHSCTCSA IO 3aKOHY
Uc=Uycosot, tome Uy=4B, o = 27-10° ¢ . B kaxoit u3 yKazaH-
HBIX HHNKEC MOMCHTOB BpeMeHI/I 3Hepr1/151 SHGKTpI/I‘-IeCKOFO T10JIA
KOH,HCHC&TOpa JOCTUTACT MaKCI/IMyMa?

1) 0,25 mMkc 2) 0,5 mkc

B uneansHOM KOe0aTeIbHOM KOHTYpE (CM. PHCYHOK) Hampsike-
L
C

3) 0,75 mxc 4) 1,25 mMkc



A20

A21

Kakas u3 Touek (1, 2, 3 wnu 4), nokazaH-

o2
HBIX Ha PUCYHKE, SBISIETCS M300pa)KCHU-
€M TOYKH S B TOHKOH coOMparoIei JInH- 3¢ !
3¢ ¢ ()OKYCHBIM paccTosTHHEM F? 1 F 4‘ F
. 3%s
1) Touka 1 2) Touka 2 3) Touka 3 4) Ttouka 4
S| S, JlBa TOYEUHBIX WCTOYHMKA CBeTa S; WM S, HaXOmATCA

OIM3KO APYT OT APYra W CO3MAIOT Ha yJAJCHHOM JKpaHe
O ycToW4MBYI0 MHTEPEPEHIINOHHYIO KapTHHY (CM. pH-
CYHOK). DTO BO3MOXHO, €Clii S; U S, — Malble OTBEp-
%= CTHsl B HEPO3PAYHOM IKPAHE, OCBELCHHbIE

1) xaxaoe cBOCH JTaMIIOUKON HaKaTMBaHHUS

2) KaxI0e CBOEH ropsiien cBeuoit

3) KaxI0e CBOMM COJIHCYHBIM 3aiYHKOM OT 3epKaJl B pyKaX 4eloBeKa
4) CBETOM OT OJIHOTO M TOTO K€ TOYSYHOTO HCTOUHHKA

Ha pucyHnke npuBeneH rpadk 3aBHCHMOCTH
CWIIBI TOKa OT BPEMEHH B KojeOaTeIbHOM
KOHTYpE € II0CIIEN0BATEIbHO BKIOYEHHBIMU
KOHJIEHCATOPOM M KaTyIIKOW, WHIYKTHUB- 0
HOCTHh KoTOopoi pasnHa 0,2 'H. Makcumarb-
HOE 3HaUY€HUE PHEPIUU AIEKTPUUYECKOTO MO-
JIs1 KOHJIEHCAaTopa paBHO

1) 2,5-10° ik 2) 5-10° I

1 2 4 5 6 t,Mmc

3) 510 JIx 4) 107 Ik

A
Ha pucyHke npencraBiieHbl HECKOJIBKO CaMBbIX HUXKHUX ypPOB- E,>B

HeH Hepruu aroma BoJopoja. MoKeT JIM aTOM, HaXOASIIUH- Ey ——-1,5
Cs1 B COCTOSTHUHM E|, MOTJIOTUTH (POTOH ¢ dHeprueit 1,5 3B? E, T34
)

1) nma, mpu 3TOM aTOM MEPEXOIUT B COCTOSIHUE E,

2) na, Ip¥ 3TOM aTOM IIEPEXOIUT B COCTOSHUE E3

3) na, IpHu 3TOM aTOM HOHH3YETCs, paclafasich Ha IMPOTOH
U DIIEKTPOH

4) Her, SHepruu (POTOHA HENOCTATOYHO VIS INEPEXOAA Ey—T—-13,6
aToMa B BO30YKJCHHOE COCTOSIHUEC

Kakas monst painoakTHBHBIX aTOMOB pacHaJaeTcsl yepe3 MHTEepBall BpEMEHH,
paBHBIN ABYM IepHOAaM Momypacnana?
1) 100% 2) 75%

3) 50% 4) 25%

SAnpo BucMyTa ‘g Bi mocnme OHOrO o-pacmaza M OHOTO SJIEKTPOHHOTO

A23

A24

A25

-pacmana mpesparmaercs B SIpo
209

1) Tamms ¢ Tl

2) cunna 3 Pb

3) somora % Au

4) prymn * Hg

B rtabmune npencraBieHbl pe3ybTaThl M3MEPEHHH MaKCHMAIBHOW SHEPrHd
(OTO3EKTPOHOB TPH JIBYX Pa3HbIX 3HAYECHUSIX UIMHBI BOJHBI MAIAIOIIET0 MO-
HOXPOMAaTHYECKOro cBera (A, — JUIMHA BOJIHBI, COOTBETCTBYIONIASl KPACHOMH
rpanuie porodddekra).

JIvHa BOJIHBI IaJaOIIEro CBETa A 0,50 10,250
MaxkcumainpHast SHeprust GOTOINTEKTPOHOB Eyyie Ey —

Kaxkoe 3HaueHHe 3HEPTUH TIPOITYLICHO B Tabuie?
1) Ey 2) 2E, 3) 3E, 4) 4E,

Heo0xoauMo SKCIepUMEHTAIFHO BBISICHHTH 3aBHCUMOCTH MEPHOAa MAJIBIX KO-
ne0aHuil MaTeMaTHIeCKOT0 MasTHHKA OT BEIIECTBa, U3 KOTOPOTO M3TOTOBIICH
rpy3. Kakyro mapy MasTHHKOB (CM. PHCYHOK) MOXHO B3SITh JJISL TOH memu?
I'py3bl MasITHUKOB — ITOJIbIC IAPUKH M3 MEAH M ATIOMUHUS OJTMHAKOBOH MacChl
Y OJIMTHAKOBOTO BHEIIHETO THaMETpa.

% % %

1y 2) 3) 4)

Al Cu Cu Al
Al ©Cu Al Cu

Konpnencarop noakio4eH K MCTOYHHKY TOKa IIOCJIEIOBa- C
TeNbHO ¢ pe3nuctopoM R =10 kOM (cM. pHCyHOK). Pe3yrbra- e LE'
Thl U3MEPEHHH HaNpsKeHUs MexXIy OOKIajJKaMM KOHJeHca- R
TOpa TIpeiCTaBleHbl B Tabimiie. TOYHOCTH M3MeEpeHHs Ha-

npsokenust AU =1 0,1 B.

t,c 0 1 2 3 4 5 6 7

U, B 0 3.8 52 5,7 5,9 6,0 6,0 6,0

Ouenure cuily TOKa B LeNH B MOMEHT ¢ = 1 ¢. ConpoTUBICHUEM IIPOBOJIOB U
BHYTPEHHHM COIIPOTHBICHNEM HCTOYHHUKA TOKA IPEHEOpEUb.

1) 220 MmxA 2) 80 MKA 3) 30 MmxA 4) 10 MxA




Yactp 2

Omeemom K Kaxcoomy u3 3adanuiit BI-B2 6ydem nexomopas nocnedoéa-
menvHOCmy Yugp. Imy nociedosamenbHOCHMb HAOO 3anUCAmMb 6 OJ1AHK Om-
eéemoe No 1 cnpasa om nHomepa coomeemcmeyouiezo 3a0anua 6e3 npodenos
U Opyzux cume0J108, HAYUHAsA C nepeoil Knemouku. Kasxcoyro yugpy nuwmume
6 0mOeIbHOIl KilemoyKe 6 COOMEEenCmeUuU ¢ NPUEEOeHHbIMU 6 D1aHKe 00-
pazyamu.

B pesynpraTe mepexona ¢ OIHOW KPYroBoi OpOUTHI Ha IPYTYIO LEHTPOCTPEMHU-
TENIFHOE YCKOPEHHE CITyTHHKa 3eMIIM yBennunBaercs. Kak M3MEHSIOTCS B pe-
3yJbTaTe 3TOTO Mepexoa Pagryc OpOHUTHI CIIyTHHKA, CKOPOCTh €T0 JABHKCHUS
1o opOuTe M epHo/I OOpaIIeHNsT BOKPYT 3eMITH?

JI1 Kax10¥ BEITMYMHBI ONPECITUTE COOTBETCTBYIONIUH XapaKTep N3MEHEHUS:

1) yBenuumBaeTcs
2) yMeHbIIAeTCs
3) He u3MeHseTCs

3anumure B TaOIHIly BEIOpaHHbIE UMPBI VI KaXKA0H (DH3HUECKOIl BETNYNHEL
L{udpsl B 0TBETE MOT'YT HOBTOPSITHCA.

Ilepuon oOpauienus
BOKpPYT 3eMiiu

Panuyc opOutsl CKOpOCTb IBHKEHUS

o opbure

YcTaHoBUTE COOTBETCTBHE MEKIY q)I/I?)I/I‘-ICCKI/IMI/I nponeccaMu B U€aJIbHOM ra-
3¢ HEM3MEHHOH Macchl U (hopMyJiaMH, KOTOPBIMH 3TH IPOLECCHl MOXKHO OIHU-
catb (N — 4HCIO YacTHll, p — JaBieHue, V' — oobeM, T — abCOMIOTHAS TeMIepa-
Typa). K kaxmoil mo3unuu mepBoro crojdua MmoadepuTe COOTBETCTBYIOLIYIO
MO3UIMIO BTOPOTO ¥ 3aIMIINTE B TaOJIHIly BBIOpaHHBIC HU(PBI IO COOTBETCT-
BYIOIIIMMU OyKBaMH.

[MPOLECCHI OOPMYVYIJIbI
P _
A)  WM3obapusrii mponecc npu N = const D T const
b)  Uzoxopwnsrii nmpouecc npu N = const 2) v — const
T
3) pV =const
4) VT = const

Omeemom K Kaxcoomy u3 3aoanuii B3—B5 6yoem nexomopoe uucno. 3mo
uucno Haoo 3anucams 6 O1aHK omeemoe Ne 1 cnpasa om Homepa coomeem-
cCmeyuieco 3a0anus, HAYUHAA ¢ nepeoii Kiemouku. Kadxcovii cumeon
(uudhpy, 3anamyio, 3HaK MUHYC) RUMIUME 8 OMOEIbHOU KleMmo4Ke 8 COon-
éemcmeuu ¢ npugeoeHHvIMu ¢ onanke oopasyamu. Eounuyvr uzuueckux
6€JIUYUH RUCAMY He HYHCHO.

A Opnnopoanslii crepkeHb AB maccoit m =100 mnokowurcs,

¢ YIHPAsCh B CTHIK JIHA U CTCHKU OaHKH KOHIIOM B m ommpaschk

Ha Kkpaii 6anku B Touke C (cM. puCyHOK). BepTukambHas co-

CTaBJISIOLIAs CHIIBI, C KOTOPOW CTEPXKCHBb JABUT Ha COCYI B

- Touke B, paBHa mo moxymnio 0,6 H, a ee ropusoHTanpHas co-

crasistonas pasHa o moxyito 0,3 H. Uemy paBeH MOIyib CUiIBI, C KOTOPOM
CTEp’KeHb JIaBUT Ha CTEHKY cocyza B Touke C? Tpennem npeneOpeys.

JlBe yacTuLbl, MMEIOIINE OTHOLIEHHUE 3apsioB @ =2 U OTHOIICHHE Macc
%]

m

_—= 1, BJICTCIIN B OJIHOpO}IHOG MAarguTHOC II10JIC HepHCHIII/IKyJI}IpHO €ro JIm-

my

HUSIM MHIYKIUH U IBHXYTCA MO OKpYXHOCTAM. OmpelenuTe OTHOIIEHHE Ie-

7
PHOJIOB OOPAIICHHS STHX YACTHI[ —- .
2

K moTosiky KOMHaThI BEICOTOI 4 M IPHUKpEIUICHA JlamMIla HakaiuBaHus. Ha BbI-
coTe 2 M OT MOJIAa NapaIeNbHO €My PacIlONOKEeH KPYINIBIA HElpO3payHbIid
JHMCK auaMeTpoM 2 M. LIeHTp maMIbl M EHTp JCKa JIeKaT Ha OJJHOH BepTHKa-
. KakoB 1uamerp TeHH AUCKa HA Moy ?

He 3a6y0vme nepenecmu 6ce omeemaul 6 o1aHK omeemog Ne 1




Yacts 3

3adanus CI-C6 npeocmasnsaom co6oii 3a0auu, noaHoe peuieHue KOmopvlx
Heo0x00umo 3anucams 6 0aanxke omeemog Ne 2. Pexomendyemcsa nposecmu
npedeapumensHoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewenus 6
onanke omeemos Ne 2 3zanuwume cuauana nomep 3aoanua (Cl1 u m.o.), a
3amem peuienue coomeemcmeyroueli 3a0auu.

PaMKy C MOCTOAHHBIM TOKOM YJCPKUBAIOT HE-

MOJBIDKHO B MOJE IIOJIOCOBOTO MAarHuTa (CM.
pucyHoK). I[ToaspHOCTE MOKIIOYEHUS] HCTOYHU-
Ka TOKa K BBIBOJIaM PaMKHU ITOKa3aHa HA PUCYH-
ke. Kax Oyner nBuratecst paMka Ha HEHOIBHXK-
Hoii ocu MO, eciu paMKy He yaepxubatb? Ot-
BET MOSICHUTE, YKa3aB, KaKue (pU3NUCCKUE 3aKOHOMEPHOCTH BBl UCIIOIB30BAIIN
Juist 00bsicHeHusl. CUMTaTh, YTO paMKa UCIIBITHIBACT HEOOJIBIIOE CONpPOTHUBIIE-
HHE JIBIDXKEHHIO CO CTOPOHBI BO3yXa.

Ilonnoe npasunvhoe pewtenue kaxcoou uz 3aoay C2—C6 0oniicno exiouams
3aKOHbL U POpMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CMAMOUHO
0n1a pewienusn 3a0auu, a MakxHce mMamemamuieckue npeoopazoeanus, pac-
Yyemol C YUCIEHHLIM OMEEHOM U, HPU HEOOXO00UMOCHmU, PUCYHOK, HOAC-
HAIOWUIL peuieHue.

[MTaii6a maccoit m = 100 r HauMHAeT ABMXKEHHE 110 keno0y AB u3 Touku A u3
cocTosiHMA MOKos. Touka A pacmoyioxeHa BbIlle TOukd B Ha BbicoTe H = 6 M.
B nporecce nBmkeHHs MO KeI00y MeXaHHUYecKas 3Heprus Iaiosl u3-3a Tpe-
Hus ymenbiiaercs Ha AE =2 Jx. B Touke B maiiba BbuieTaer u3 xenobda noa
yriaom o = 15° k ropu3oHTy U Hajaer Ha 3eMJI0 B Touke D, Haxonsmeiics Ha
OJIHO# ropuzoHTanu ¢ Toukoil B (cM. pucynok). Haligure BD. Conporusienu-
€M BO3/1yXa IIpeHeOpeys.
RA

B TOPU3OHTAJIBHOM HMUJIUHAPUYICCKOM COCYJIC, 3aKPBITOM MOPIITHEM, HAXOAUT-

ci OJHOATOMHBIM wuAeanbHbIM ra3. [lepBoHauanbHOE JaBieHHE rasa
p1 =410 [Ta. Paccrosaue oT aHa cocyma m0 mopurHs L =30 cm. Ilnomams
MONIEPEYHOT0 CeYeHHs MOopHIHg S = 25 eM’. B pe3yJiibTare MEMJIEHHOIO Harpe-
BaHUA Tra3a NOPIICHBb CABUHYJICA Ha PACCTOAHHUC X = 10 cm. HpI/I JABHUXCHUU
TMOpHIIHAg Ha HETO CO CTOPOHBI CTCHOK COCylla I[eflCTByeT Cujia TpCHUs BEIINYU-
HOU Fypy = 3-10° H. Kakoe KOJMYECTBO TEIUIOTHI HOTYUHI ra3 B 3TOM mporuecce?
Cuurars, 4TO COCYl HAXOAUTCA B BaKyyMe.

ITo rmaakod rOpU3OHTALHOW HAINPABISIONICH JUTHHBI 2/ CBOOOTHO CKOJB3UT
OycHMHKa ¢ TIOJNOXHUTEIbHBIM 3apsgoM Q>0 u wmaccoir m. Ha koHmax
HaNpaBJISIOIIEH HaXOSTCS TOJOXKHTENbHBIE 3apsinbl ¢ >0 (CM. PHCYHOK).
Bycuaka coBepmiaeT Maible  KOJeOaHHMS ~ OTHOCHUTEIBHO  MOJIOKCHHS
paBHOBECHSI, IEPUOJT KOTOPHIX paBeH 7.

® o ®

+q +Q, m +q

Yemy Oyaer paBeH mepuoj KoyeOaHHA OyCHHKH, €CH 3apsabl Ha KOHIAX
HaITpaBJISIONICH yBEIMYUTh B 2 pa3a?

T'opuzoHTaNIBHBIN TIPOBOASIIMN CTEPKEHb NPAMO-
s YrOIBHOTO CEYEHHs MOCTYHAaTeNbHO IBHXKETCS C
/ YCKOpEHHEM BBEPX MO TIaJKOW HAKIOHHOM ILIOC-
KOCTH B BEPTUKAIBHOM OJHOPOJHOM MAarHUTHOM
nosie (cM. pucyHok). Ilo crepikHIO IpPOTEKaeT TOK
I=4 A. Yron HakioHa miaockoctu o = 30°. OTHO-

IIEHNE MAacCChl CTEPXKHS K €ro UIMHE % =0,1 kr/M. Moaynb MHIYKIIMA Mar-

%y

HuTHOTrO nouisg B = 0,2 Tn. Yemy paBHO yCKOpEHHE CTEPIKHS?

®DOTOH C UTMHOW BOJHBI, COOTBETCTBYIOIIEH KpacHOW rpanuie Gotodrddexra,
BBIOMBACT AJICKTPOH M3 METANTMIECKON IUIACTHHKH (KaToIa) B COCyZe, U3 KO-
TOPOTO OTKa4YaH BO3MYX. DIEKTPOH Pa3TOHSAETCS OJXHOPOIHBIM OSJICKTpUYC-
CKHM TI0JIEM C HAINpPSIKEHHOCThIO F = 5-10° B/m. Kaxoit IOJDKHA OBITH IMHA
ITyTH JJIEKTPOHA S B DJIEKTPUIECKOM TI0JI€, YTOOBI OH pa3oTHANICS JIO0 CKOPOCTH,
coctasistroniei 10% ot ckopocTH cBera B Bakyyme? PenstuBuctckue addek-
ThI HC YUUTHIBATD.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 102

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuiickoit denepanyn
Komnpopanne He omycKkaercst

Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bInoIHAEM020 eamu 3a0anusn (A1-A25) nocmasvme 3HaAK «X» 6 KlemoOUKe,
HOMep KOMOopOoil cOOmeenmcmayem Homepy 8blOPAHHO20 8amu omeema.

Teno neuwxercs no ocu x. Ilo rpa-
(bHUKy 3aBUCHMOCTH MPOEKIHMH CKO-
pocTu T€Ia U, OT BPEMCHHU ! yCTa-
HOBMTE, KaKOHW IIyTh IIPOLLIO TEJIO
3aBpems ot ;=010 =4 c.

1) 10m
2) 15u
3) 45m
4) 20 ™

Ha Teno B mHepuuaneHOH cucremMe oTcuera NEHCTBYIOT ABe cuibl. Kakol n3
BEKTOPOB, M300pa)KEHHBIX Ha IIPABOM PHUCYHKE, IIPABUIIbHO YKa3bIBaeT HaIpaB-
JIeHUE YCKOPEHUs Tella B 9TOH cucTteMe orcuera?

9
Fy 1
4
3
9
F, 2
D1 2) 2 3) 3 4) 4

[pysuHa, KecTKOCTh KoTopoii k= 10" H/M, mox neitcteuem cust 100 H pac-
TSHETCS Ha

1) Im

2) 10 ce™m

3) Iem

4) 1 Mm

© 2010 denepanbHas ciyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanyn
Komnpopanue He fomyckaercst

,Z[Ba TCJIa ABMIKYTCA IIO B3aMMHO INCPHCHAUKYJIAPHBIM I1C-

peceKarmuMcs IpsIMbIM, Kak MMOKa3aHo Ha pucyHke. Mo- J
—
JTyJTb IMITYJIbCa TIEPBOTO Teja p; = 4 KT-M/C, a BTOPOTO Te- i D,
ma p, = 3 kr-M/c. UeMy paBeH MOIYJb MMITyJIbCa CHCTEMBI O 5
3THX TeJ IOCIie UX a0COITIOTHO HEYNPYTroro yaapa? ? X
1
1) 1 xr- m/c 2) 4 xr- M/c 3) 5kr- m/c 4) 7 kr- M/c

SuK TAHYT 110 3€MJIE 3@ BEPEBKY 110 TOPU30HTAIIBHON OKPY>KHOCTH IHaMETPOM
D =20M ¢ MOCTOSHHOH 1O MOJYIIIO CKOPOCThIO. PaboTa CHIIBI TATH 3a OJUH
obopot mo okpyxHoctH A4 = 3,0 x/[)x. UeMy paBeH MOIYNb CHJIBI TPEHHS, NCH-
CTBYIOIIEH Ha SAMINK CO CTOPOHBI 3eMIIH?

1) 150H 2) 48H 3) 24H 4) 0

Ileprona kosebaHuii MOTEHIMATBLHON SHEPTUU MPYKUHHOTO MasTHHKa 1 c. Ka-
KUM OyZeT Mepuoj ee KoJeOaHWH, eclnu Maccy Tpy3a MasTHHKA U KECTKOCTh
NIPYKUHBI YBEJIMYUTH B 4 paza?

) lc 2) 2¢ 3) 4c 4) 0,5¢

- MaccuBHBII OpycOK IBHXKETCS MOCTYIATENbHO MO0 TOPU30H-
£ TaJILHOU ITJIOCKOCTH 1o HeﬁCTBHCM MOCTOSTHHOM CHUJIBI, Ha-
o TIpaBIeHHOH mox yriaoMm o = 30° kK TOPHU30HTY (CM. PHCYHOK).

Mogys atoit cunel F =12 H. KoaddunueHt TpeHHS MexXIy
OpyckoM m mockocteio L= 0,2. Moxyns CHIBI TpeHHs, IeHCTByIOMmeH Ha
6pycok, F,= 2,8 H. Uemy paBHa Macca Opycka?

1) 1,4kr 2) 2,0 kr 3) 2,4 kr 4) 2,6 kr

B xoMmHaTe B OJTHOM COCYJIe HAaXOJUTCS BOAOPOJ, a B ApyroM — a3oT. CpenHue
3HAYCHHUS KHHETHYECKOW 3HEPTUH MOCTYHATEIBHOTO TEIUIOBOTO JBIKEHHS MO-
JICKYJIBl BOJIOPOJIa M MOJICKYJIBI a30Ta OJMHAKOBBI B TOM CJIydae, €CIH Y THX
ra3oB OIMHAKOBEI 3HAYEHUS

1) Temmeparypsl

2) oObema

3) macchl

4) KOHIEHTpPALIUU YaCTHI]
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pt . Ha pucymke mokasad rpaduk Ipouecca,
3pot- i S R - IPOBENEHHOTO Haj | MoleM HIealbHOro
L, A raza. Haiinure OTHONIEHME TeMIepaTyp
otk B ;
! ! 22
1 i
Pof--- ! R it it Ti
0y, 20 3V 4V SVo ¥
1) 6 2) 5 3) 3 4 15

OTHOCHUTENbHAS BIAKHOCTh BO3MyXa B IMJIMHIpPE O] TopmrHeM paBHa 60%.
Bo3nyx m3orepMHuUecKw CKalld, YMEHBIIUB €ro o0heM B jaBa pasza. OTHOCH-
TeJIbHAS BIAYKHOCTH BO3/yXa CTaja

1) 120% 2) 100% 3) 60% 4) 30%

YeTsIpe METAUINIECKUX OpycKa MOJI0KUIN BIUIOTHYIO IPYT K
JpyTy, Kak IOKa3aHO Ha pucyHKe. CTpenKkH yKa3bIBalOT Ha- ’

IpaBlIeHNe TeIUIonepenadn ot Opycka k Opycky. Temnepary-
pel OpyckoB B nmaHHbI MoMmeHT 100°C, 80°C, 60°C, 40°C.
Temmneparypy 60°C umeeT Opycok

) A 2) B 3) C 4) D

S

B mporuecce skcriepumMenTa BHyTpEHHSS SHEprus raza ypenuumiack Ha 30 xJIx,
1 OH TIOJTyYHJI OT HarpeBaTelsl KOJIMYIEeCTBO TeIIoThl, paBHoe 10 k/[x. CienoBa-
TEJBHO, I'a3

1) coxamu, coBepums padoty 20 xJ[x
2) coxanu, coBepimB padoty 40 xJx
3) pacmmpucs, coBepumms padoty 20 x/[x
4) pacmmpmiics, copepmmuB padoty 40 x/[x

Paccrosnue Mexay OByMsI TOYSUHBIMU JIEKTPUIESCKUMHU 3apAAaMH yBEITHIHIH
B 3 pa3a, a OJUH U3 3apsI0B YMEHBIIWIHN B 3 pa3a. Cuia 271eKTpUIecKoro B3au-
MOZEHCTBHS MEXITY HUMH

1) He n3MeHMNIACh

2) yMeHBIIWIAch B 3 pasza
3) yBemuumiach B 3 pasza
4) ymeHsIIMIach B 27 pa3

© 2010 denepanbHas cayxba 1o Han30py B cepe oOpasoBanus 1 Hayku Poccuiickoit denepaunn
Komnupopanue He 1omyckaercs

o

Ha pucynke mpuBeneHa dortorpadus 31eKTpudyeckod menw, coOpaHHOH yue-
HUKOM JUISL UCCIIEIOBAHMS 3aBUCHMOCTH CHUIBI TOKA, IPOXOJIAIIETO Yepe3 pe3u-
CTOp, OT HaNPsDKEHHUA Ha HeM. [l Toro 9To0BI Yepe3 pe3ncTop MpOoTeKal TOK
cuoit 1 A, HanpskeHHe Ha HEM TOJDKHO OBITh paBHO

HUCTOYHHK IIO-

CTOAHHOTI'O
HaIpsHKCHUA
pe3ucrop J
\.‘2/ "
ﬂhﬁ;g”‘AJHUK\‘\\\“\\\:‘\:
1) 02B 2) 34B 3) 578 4) 76B

IIpssMonyHENHHBIM NPOBOJAHUK JIMHOM L ¢ TOKOM / MOMEIIEH B OJHOPOAHOE
—

MarHUTHOE MOJ€ NEPIeHINKYIAPHO JUHUAM WHIyknud B . Kak m3MeHmTCs
ciia Ammepa, ISHCTBYIOIIAs Ha MPOBOJHHUK, €CIM CHIY TOKAa yMEHBIIUTH B
2 pa3a, a ”HIYKIUIO MATHUTHOTO TI0JISl YBEITUYUTE B 4 pa3a?

1) ymensmmtcs B 4 pasa
2) yMeHbIIUTCS B 2 pas3a
3) ysenuuutcs B 4 pasa
4) yBenuuuTcs B 2 pasza

B Ha60pe paz[yloz[eTaneﬁ JJIs1 U3rOTOBJICHHUS IIPOCTOTO K0J1e0aTeILHOTO KOHTYpa

WMEIOTCS JIB€ KaTYIKU ¢ MHAYKTUBHOCTAMU L= 1 Mx['H u L, = 2 Mx['H, a Tak-
ke JBa KoHAeHcaTtopa, eMKocTH KOoTopeix C; =3 n® u C, =4 nd. [Ipu xakom
BEIOOpE JBYX JJEMEHTOB M3 3TOr0 Habopa MephoJ]i COOCTBEHHBIX KOJICOaHWH
KoHTypa T OyaeT HanMEeHbIINM?

1) LII/IC1 2) LzI/ICz 3) LzI/ICl 4) LII/ICZ
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W300paxkenneM TOYKH S, Koropoe maér S A
[ ]

A20

TOHKasi coOmparomas JuH3a ¢ (POKYCHBIM 3 1

pacctossHueM F (CM. PUCYHOK), SBIISETCS ' i , %
TOYKa 2F F F 2F
2 °
3

1 2) 2 3) 3 4) 4

JlBa TOUEUYHBIX WCTOYHHMKA CBeTa S; M S, HAXOIATCS
OJIM3KO JIPYT OT Apyra U CO3MAIOT Ha YAAJICHHOM JKpaHe
3 ycroiunByr0 MHTEP(HEPEHINOHHYIO KapTHHY (CM. pH-
CYHOK). DTO BO3MOXHO, €CIIi S| U S; — MaJjble OTBEp-
CTHsI B HEMPO3PAaYHOM JKpaHe, OCBEIICHHBIC

1) Kaxmoe CBOMM COJIHEYHBIM 3aYMKOM OT 3epKaJl B pyKaX 4eloBeKa
2) OIIHO — JIAMIIOYKOW HaKaJIMBaHUs, a BTOPOE — ropsilei CBEYOn
3) OIHO CHHHM CBETOM, a IpyToe KPacHBIM CBETOM

4) CBETOM OT OJJHOTO U TOTO K€ TOUYCYHOTO HCTOYHUKA

Ha pucynke npuBeneH rpaduk 3aBHCHMO-
CTH CHJIBI TOKa OT BPEMEHHU B KosiebaTelb-
HOM KOHTYpE, COCTOSILEM M3 IOCIECI0BaA-
TENbHO COEJAMHEHHBIX KOHJEHCATOpa U Ka- 0

i, MA

TYLIKH, HWHAYKTUBHOCTb KOTOPOH paBHa 12 45 6 tmc
0,2 T'n. MakcumanpHOE 3HaYeHUE SHEPTUU

MarHUTHOTO MOJIS KaTYMIKU PaBHO

1) 2,5-10°° ik 2) 5-10° Ik 3) 5107 Jix 4) 107 JIx

Ha pucyHKke mpecTaBieHbl HECKOILKO CaMBbIX HMKHUX YpOB- E, 5BA
HEH 3Hepruu aToMa Bogopoga. Moxer 11 aToM, HaXoAsIuics —1 0

. E; T -15

B COCTOSIHUU E|, MOTJIOTUTH ()OTOH ¢ dHepruei 3,4 5B? E3 L 3’ 4
2 9D

1) nma, mpu 5TOM aTOM MEPEXOIUT B COCTOSIHUE E,

2) na, mpu 5TOM aTOM MEPEXOIUT B COCTOSHUE £

3) na, mpu ATOM aTOM HMOHH3YETCs, paclafasch Ha Mpo-
TOH U 3JIEKTPOH

4) Her, sHepruM (OTOHA HEJOCTATOYHO I IEpexoia Ei——-13,6
aToMa B BO30YKJEHHOE COCTOSIHUE

© 2010 denepanbHas cinyxba 1o Hax3opy B cepe oOpazoBanus u Hayku Poccuiickoit denepanun
Komnupopanue He 1omyckaercs

Kakas J0JId paguOaKTUBHBIX aTOMOB pacnaaacTcsa 4€pe3 MHTCPBaJl BPEMCEHH,

A22

A23

A25

PaBHBIN IBYM IIepHOIaM HoTypacraia’?
1) 100% 2) 75% 3) 50% 4) 25%

W3 kakoro szpa mocjie oJJHOTO Ol-paciiafia U oJHOro B-pacmanga odpasyercs sij-
po 4 Bi?

D) uPo 2) *yRh 3) “wHg 4 %iPo

B tabmnuiie npeacTaBieHs! pe3yabTaThl H3MEPEHHH MaKCUMaNIbHO 3Hepruu ¢o-
TOJIEKTPOHOB IIPU ABYX Pa3HBIX 3HAUEHMAX IMHBI BOJIHBI MAJaIOLIEro MOHO-
XPOMAaTHYECKOTO CBeTa (A, — JJIMHA BOJIHBI, COOTBETCTBYIOLIAs KPacHOH rpa-
Hute Gpotorddekra).

JIiMHa BOJIHBI TA/IAIOIIETO CBETA A 0,50 10,250

MaxkcumainbHast SHepTHst OTOATEKTPOHOB Fyaic — E,
Kaxoe 3Hauenue sHepruy NpomyiieHo B Tadnuue?
) E 2) +Ey 3) ~E 4) LE,

2 3 4

I'py3bl MasTHUKOB — MeJHble Iapuku. Kakyio 4 E B r
mapy MasTHUKOB (CM. PUCYHOK) HaJ0 BBIOpATh,
YTOOBI JKCIEPUMEHTAIBHO BBIACHUTH, 3aBHUCHT L L
JIY TIEPUOJT MAJIBIX KOJICOAHUH MaTeMaTHYeCKO-
ro MasTHUKA OT JTMHBI HUTH?
1) Aub 2) AuB 3) AuTl’ 4) buB

KOH,I[GHCﬁTOp TIOAKIIIOYEH K MCTOYHHKY TOKa MOCJIEA0BATECIIb-

C
HO ¢ pe3ucTopoM R = 10 kOm (cM. puCyHOK). Pesynbratel u3- ¢ LE' l_
MEpPEHUH HANpsHKCHUsT MEXIy OOKIIQJKaMH KOHACHCATOpa -I: R

npeacCTaBJICHBI B Ta6m/1ue. TouHOCTE HU3MCPCHHA HAIIPSXKCHUS
4, ¢ 0 1 2 3 4 5 6 7

AU=+0,1 B.
U,B 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

OneHure cuily TOKa B Lield B MOMEHT ¢ =2 c. CONpOTUBIEHUEM IPOBOJOB U
BHYTPEHHHM COIIPOTHBIICHHEM UCTOYHHKA TOKa IPeHeOpeyb.

1) 220 MxA 2) 80 MKA 3) 30 MKA 4) 10 MxA
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Yacrsp 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6ydem nexomopasa nocnedoga-
menwvHocmb Yudp. Imy nocnedoeamenbHOCMy HA0O 3anucams 6 GIAHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayiouje2o 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 OMOenbHOIl KlemouKe 6 COOMEEMCMeUU ¢ NPuUeeOeHHbIMU 6 O1aHKe 00-
pasyamu.

B pesynbrare nepexona ¢ 0IHOW KPyroBoi OpOUTHI Ha IPYTYIO IEHTPOCTPEMH-
TENbHOE YCKOPEHHE CIIyTHHKa 3eMild yMmeHblaercs. Kak nm3MeHstoTCst B pe-
3yJIBTaTe 3TOTO MEepexoja PagiyC OpOHUTHI CIyTHHKA, CKOPOCTh €TI0 JABIKECHUS
10 opOuTe U Meprox 0OpalneHust BOKpYT 3emin?

1 Kax 101 BETMUYMHBI OIIPEAEIUTE COOTBETCTBYIOLIUM XapaKTep U3MEHEHU:

1) yBemuumaach
2) yMeHbIIWIACh
3) He U3MEHUIach

3amumure B TaONHIYy BEIOpaHHBIC HUQPHI U1 KaX 0 (U3NIECKON BEITUYUHEI.
L{ipsl B OTBETE MOTYT OBTOPSTHCS.

Iepuon obpamenus
BOKpPYT 3eMJiIu

Pamunyc op6utsl |  CKOpPOCTB JABMKEHUS

o opbure

YcTaHOBUTE COOTBETCTBHE MEXAY IpoleccaMH B HJICaIbHOM rase u Gopmy-
JIaMH, KOTOPBIMH OHHM OIHMCHIBAIOTCA (N — YHMCIIO YacTull, p — JIaBieHue, V —
o0beM, T — abcomroTHast Temiieparypa,  — KOJIn4ecTBO TeIoThl) K kaxmoi
MO3UIUH MIEPBOTO CTOJIOIA MOAOEPUTE COOTBETCTBYIONLYIO TTO3HIHIO BTOPOTO
W 3aluIInTe B TaOJHIy BHIOpaHHBIE HU(PHI M0 COOTBETCTBYIOIIMMU OyKBa-
MH.

MMPOIECCHI DOOPMYVIJIbI
pP_
A)  UM3obapssrii porecc ipu N = const D T const
b)  Mzorepmmueckwmii mporiece pu N = const 2) v _ const
T
3) pV =const
4) 0=0

© 2010 denepanbHas cinyxba 1o Hax3opy B cepe obpazoBanus u Hayku Poccuiickoit denepamun
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Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
Yucno nado 3anucams ¢ dnank omeemoe Ne 1 cnpasa om nomepa coomeem-
cmeyrnuiezo 3a0anus, Hauunasa ¢ nepeou Kiemouku. Kasxxcowoiii cumeon
(yudghpy, 3anamyro, 3HaK MUHYC) RUWIUME 8 OMOEIbHOU K1enmo4Ke 8 COOn-
eemcmeuu ¢ npueedeHHvIMuU 6 Oranke oopazyamu. EOounuuysl gpuzuveckux
6€IUYUH NUCAMY He HYHCHO.

OpnHoponHsblii crepkenb AB maccoit m = 100 r nmokourcs,

C YIHPasCch B CTHIK THA U CTEHKHM OaHKW KOHIIOM B u ommpasich

Ha Kpail 6aHku B Touke C (CM. pUCYHOK). MOIylb CHIIBI, C

KOTOPOH CTEp)KEHb JIaBUT Ha CTEHKY cocyna B Touke C, pa-

E/ BeH 0,5 H. Yemy paBeH MonyJsib BEPTUKAIBHON COCTaBIISIO-

el CUJIbl, C KOTOPOU CTEp)KEHb IaBUT Ha COCY[ B TOouke B,

€CJIM MOJyJIb TOPH30HTAJILHON cocTaBisomen 3Toi cuibl pased 0,3 H? Tpe-
HHEM IIpeHeOpedb.

JIBe dYacTHIIBI, MMEIONINE OTHOIICHUE 3aps/IoB 41 M OTHOIIEHHE Macc
q>

nmy

_— = 2, BJICTCIIN B OHHOpO)IHOC MAarHuTHOC I10JIC HepHCHHI/IKyHﬂpHO €ro JIn-

my

HUAM HUHAYKIOWH U ABHXKYTCS IO OKPYKHOCTSIM. OHpe}leJ’II/ITe OTHOLICHHUEC pa-

. R )
JIMYCOB TPAEKTOPH —L- YaCTHII, €ClIM OTHOLIEHHE MX CKOpOcTeil —- = 2.
R

2 Uy

K moTonxy KOMHaTHI BEICOTOH 4 M NpHKpeIIeHa JlaMIla HakanuBaHusa. Ha BbI-
coTe 2 M OT IOJa MapajUIebHO €My PacIONIOKEH HEMPO3payHbIi KBaJgpaT CO
cTopoHoi 2 M. LleHTp maMmBl M LEHTP KBaJgpaTa JiekaT HA OJHOW BEPTUKAIIH.
Haiinure nnomans TeHU KBaapaTa Ha IOILy.

He 3a0y0vme nepenecmu éce omeemul 8 O1aHK omeemog No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooii 3a0auu, nojaHoe peuieHue KOmopvlx
Heo0x00umo 3anucamy 6 dnanke omeemog Ne 2. Pexomenoyemcea nposecmu
npedseapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewrenus e
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusa (Cl1 u m.o.), a
3amem pewienue coomeemcmeyouiell 3a0ayu.

PaMKky ¢ MOCTOSITHHBIM TOKOM yIIEP)KHUBAIOT He-
MOJIBUKHO B TIOJIE TMOJIOCOBOTO MarHWra (CM.
pucyHok). TIodsIpHOCTh TOAKITIOYEHHUS HCTOY-
HUKa TOKa K BBIBOJAM PaMKH MOKa3aHa Ha pU-
cynke. Kak Oyzner gBuraTbcs paMka Ha HETOJ-
BIOKHOH ocu MO, ecnu paMKy He yIepKUBaTh? 2N
OTBeT MOSICHUTE, yKa3aB, Kakue (PU3MYECKUEe 3aKOHOMEPHOCTU BbI UCIIOJIB30-
Baju UIsl 00bsAcHeHHs. CunTaTh, YTO paMKa UCIBITHIBAET HEOOJBIIOE COMpPO-
TUBJICHHUE JIBUKCHHUIO CO CTOPOHBI BO3IyXa.

Ilonnoe npasunvhoe pewtenue Kaxcoou uz 3aoay C2—C6 0onicno exnouams
3aKOHBL U (POPMYIbl, NPUMEHEHUE KOMOPBIX HE0OX00UMO U OOCHMAMOYHO
0151 peueHus 3a0auu, a maKHce MamemMamuyecKue npeodpazoeanus, pac-
uemvl ¢ YUCIEHHbIM OMEEMOM U, NPU HEOOXO00UMOCHIU, PUCYHOK, HOsC-
HANOWUIL peulenue.

[ITatiba Maccoli m HaYMHACT IBHXKCHHUE 10 )Keo0y AB u3 Toukn A U3 COCTOs-
Hus nokosi. Touka A pacrosiokeHa Bbillie Touku B Ha Beicote H = 6 M. B mpo-
mecce JBIDKCHUS MO JKeo0y MeXaHWdYecKas SHeprus MIaiObl W3-3a TPEHUS
ymenbmaercss Ha AE =2 JIx. B Touke B maiiba BeuteTaeT u3 xeinoda mox yr-
oM o = 15° kK rOpU30HTY ¥ TIaiaeT Ha 3eMilto B Touke D, Haxopsmieiics Ha of-
HOH Topu3oHTaMH ¢ Toukoi B (cMm. pucynok). BD =4 m. Haiinute mMaccy maii-
OBI m. ConpOTHanHHeM BO3/yXa peHeOpeyb.

© 2010 denepanbHas cinyxba o Hax3opy B cepe obpazoBanus u Hayku Poccuiickoit denepamun
Komnpopanue He 1omyckaercs

B ropu30HTAIFHOM IHIUHIPUYECKOM COCYJIE, 3aKPBITOM MOPIIHEM, HAXOIUT-
c1 OJHOATOMHBIM wuAeanbHbl ra3. [lepBoHauanbHOE [aBieHHE Trasa
p1 =410’ [Ta. PaccTosiHme OT JHA COCyIa A0 MOpIHS paBHO L. ITnomans mo-
TIEPEYHOr0 CedeHnMs mopmHs S =25 cM”. B pesynbrate MeUIGHHOrO HarpeBa-
HUS a3 HOJIYYH KoJamdecTBO TerioTel O = 1,65 x/k, a mopiieHs cABUHYICS
Ha paccrosaue x = 10 cm. [Ipu ABI>KEHNH MOPIIHS HA HETO CO CTOPOHBI CTEHOK
cocyJa AEHCTBYET CHIIa TPEHUs BEJIUYMHON Fipp = 3-10° H. Haiimure L. Cun-
TaTh, YTO COCYJ] HAXOAMUTCS B BaKyyMe.

Io rmamkoif TOPM3OHTAFHONW HANpPaBIAIOMEH UTHHBI 2/ CKONB3UT OyCHHKa C
MOJIOKHUTENBHBIM 3apsaaoM O >0 u maccoit m. Ha koHmax HampaBisromien
HaXOJISTCS TIOJIOKUTEIBHBIE 3apasl ¢ > 0 (cM. pucyHOK). Bycunka coBepmiaer
MaJible KOJEeOaHMUsI OTHOCHTENBHO TIOJIOKCHUSI PaBHOBECHS, TEPHOJ KOTOPHIX

paBeH T.
® o ®

+q +Q, m +q

UYemy OyzeT paBeH nepuoj KojeOaHui OyCHHKH, €CIM €€ 3apsil YBEIHYHUTH B
2 paza?

l'opu3oHTaNBHBIN NPOBOAALLMI CTEPKEHb MPSIMO-

a, YTOJIBHOTO CEYEHMs IIOCTYIATEIbHO IBUXKETCS C yC-
/ KOpeHHEM BBEpX MO INIaJKOH HAKIOHHON MIIOCKOCTH
B BEPTHKAIbHOM OJHOPOJHOM MarHUTHOM HOJE (CM.
pucynok). Ilo crepxHio mpotekaet Tok /. Yron Ha-

KkioHa 1uiockocTH o =30°. OTHoweHHe Macchl

Y

CTCPXKXHA K €ro IJIMHC % =O,1 KI/M. MOI[yJ'IL HHAYKIUHA MarHuTHOI'O ITOJIA

B=0,2Tn. VYckopenue crepxus a =19 m/c>. UeMy paBHa chia TOKa B
crepxue?

®DOTOH ¢ UIMHOI BOJTHBI, COOTBETCTBYIOIMIEH KpacHOU rpanune Gorodpdexra,
BBIOMBACT AJICKTPOH U3 METAJUTMYECKOH TUIACTHHKH (KaToja) cocyna, U3 KOTo-
pOro OTKa4YaH BO3AYX. DJIEKTPOH PA3rOHACTCS OJHOPOTHBIM AIICKTPHYSCKUM
ToTeM HanpspkeHHoCTio E = 5-10° B/M. Jlo KaKoil CKOPOCTH 3JIEKTPOH Pasro-
HHUTCS B 5TOM II0JIE, TIposieTes myTh S = 5-10~* M? PesiruBrcrekue 5 dexTs He
YUHTBIBATS.



EavHbIn rocynapcTBeHHbIn ak3ameH, 2010 . ®dusuka, 11 knacc. 103-1/6
Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 103

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bInoIHAEM020 eamu 3a0anusn (A1-A25) nocmasvme 3HaAK «X» 6 KlemoOUKe,
HOMep KOMOopOoil cOOmeenmcmayem Homepy 8blOPAHHO20 8amu omeema.

Teno meuxerca no ocu x. Ilo rpa-
(UKy 3aBHCHMOCTH TPOEKITH CKO-
poctu Tena v, OT BPEMEHU ! YCTa-
HOBHTE, KaKOil IyTh NMPOLLIO TEJIO
3aBpeMsa oTt =6¢ not=10c.

1) 10m
2) 20 M
3) 25m
4) 45w

Ha teno B MHepunuanbHOM cUCTeME OTCUETa ACHCTBYIOT ABe cuibl. Kakol us
BEKTOPOB, N300pa’KCHHBIX Ha NPABOM PUCYHKE, IPABUIBHO YKa3bIBAaeT HAIPaB-
JIEHUE YCKOPEHHMs TeNa B 3TOH cucreme orcueTa’?

LS 3
Fy
2 4
9
F, 1
1 2) 2 3) 3 4) 4

JlBe maHeTHl ¢ OMMHAKOBBIMA MaccaMH OOpAILAOTCS IO KPYTrOBBEIM OpOHTaM
BOKPYT 3Be31bl. J[IIs1 mepBoif M3 HUX CHIIa IPUTSDKCHUS K 3Be3lie B 4 pa3a 00ib-

. R .
e, 4eM st Bropoid. KakoBo oTHOLIEHHE —- paquycoB opOMT mepBOM U BTO-

R2
poit manet?

4) 4

1)% 2) 2 3)%
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- JlBa Tema NBIKYTCS 1O B3aMMHO NEPICHIUKYJISIPHBIM TIe-
7 (p;o pecekarommmMes MpSIMBIM, Kak IOKa3aHo Ha pucyHKe. Mo-
= Y nyme mmmysnsca mepBoro Tema p; =6 Kr-m/c, a BTOPOrO
)2 Tena p, = 8 kr-M/c. UeMy paBeH MOIyJIb UMITyJIbCa CHCTe-
i MBI 3THX TeJ MOCcIe UX a0COIIOTHO HEYNPYTroro yaapa?

1) 20 kr-m/c 2) 14 xr-m/c 3) 10 xkr-m/c 4) 2 xr-M/c

SAmyK TSHYT 1O 3eMiIe 3a BEPEBKY MO TOPH30HTAIBHON OKPY>KHOCTH IUTHHOM
L =40 ™M ¢ mOCTOSIHHON 1O MOJYJII0 CKOPOCThIO. MOAysb CHJIBI TPEHUS, IEHCT-
BYIOIIIEH Ha AIIMK CO CTOPOHBI 3eMiH, Fy, =80 H. Uemy paBHa pabGoTa cuibl
TSATH 332 OJTUH 000pOT?

o 2) 3,2 xdx 3) 10,0 xx 4) 31,5 xIx

Iepuox konebaHuii MOTSHIMATBHON SHEPTUH MPYXKUHHOrO MastHUKa 1 c. Ka-
KUM OyZeT MepHoj ee KOoJeOaHH, eclid MacCy rpy3a MasTHHKa H JKECTKOCTh
TIPY>KHUHBI YBEJIUYUTH B 4 paza?

D lc 2) 2¢ 3) 4¢ 4) 05¢

Bpycok maccoit m =2 Kr IBIXKETCS HOCTYNaTeIbHO 10 TOPH- ->
30HTAJBHOW TIIOCKOCTH 1o HeﬁCTBHCM TMOCTOSTHHOM CHIJIBI, F
HampasJeHHOH mox yriaoMm o = 30° K TOPH30HTY (CM. pHCY-
HOK). Moxyns stoit cunel F =12 H. Monynb cuibl TpeHUS, - S
JeiicTByromel Ha 6pycok, F.,= 2,8 H. Uemy paBeH ko3)GUIMEHT TpeHUs Me-
XKy OPYCKOM H INIOCKOCTBIO?

1) 0,14 2) 0,20 3) 0,29 4) 0,35

= = = =

PaspexeHHbII ra3 CKUMAIOT IIPH MOCTOSHHOW TeMieparype. B aTom mpomecce

1) CpE€aHsAA SHEPTUA XaOTUIHOTO ABUKCHUA MOJICKYJI ra3a YBEIINIUBACTCA
2) MousipHas Macca ra3a yMeHbIIaeTcst

3) MouspHas Macca ra3a yBelU4nBaeTCs

4) CpE€aHsAA DHEPTUA XaOTUIHOTO ABUKCHUA MOJICKYJI ra3a HE MECHACTCA
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Ha pucynke mokaszaH rpaduk mporecca,
MIPOBEJCHHOTO HaJa | MoOJIeM HIeaTbHOTO
raza. Haiinqure oTHOIIEHWE TeMIepaTyp

3) 4)

1 1
6 15
OTHOcHUTeNbHAs BIAXKHOCTh BO3[MyXa B LMIMHApE MoJ mopiuHeM paBHa 40%.

Bo3ayx m3oTepMHYECKH CKald, YMEHBIIUB €ro o0beM B TpH pa3a. OTHOCH-
TENBHAS BIAKHOCTH BO3/IyXa CTaja

1) 13% 2) 40% 3) 120% 4) 100%

YeTslpe METAUIMYECKHX OpyCKa IIOJIOKIIIN BIDIOTHYIO
JIPYT K APYTY, Kak MOKa3aHo Ha pucyHKe. CTpenKH yKa3bl- ‘

BalOT HANpaBJICHUE TEIUIoNepeaun oT OpycKka K OpycKy. N
Temmepatyps! 6pyckoB B manHbii MoMeHT 100°C, 80°C, ;
60°C, 40°C. Temmepatypy 40°C umeet Opycok

1A 2) B 3) C 4 D

B nporiecce akcniepiMeHTa BHYTPEHHSS dHeprus rasza yBenuamiachk Ha 30 k/Ix,
TP 3TOM OH OT/IaJl OKPYXKAOIIEH cpeie KOIMYECTBO TEeIIoThl, paBHOe 10 K/Ix.
CrenoBartenbHO, Ta3

1) cxanu, coBepums padoty 20 k/Dx
2) pacmumpuics, coBepius padoty 20 kJ[x
3) cxanu, copepmmB padoty 40 x|k
4) pacmmpuics, coBepiuB padoty 40 kJ[x

PaccTosinue MexIy OBYMs TOYCUHBIMHU DJEKTPHUUECKUMH 3apsaaMy YBEIHUUIN
B 3 pasa, IpH 3TOM OJHH M3 3apsAH0B yBeIHUIIH B 3 pa3a. Cua B3auMozeicT-
BUSL MEXIY HUMHU

1) He u3MeHMNach

2) yBenuumiach B 27 pa3

3) yBenuumiach B 3 pasza

4) ymeHbIIMIACh B 3 pa3a

© 2010 denepanbHas cayxba 110 Han30py B cepe obpasoBanus 1 Hayku Poccuiickoit denepaunn
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Ha pucynke mpuBeneHa ¢otorpadus 31eKTpUYecKod menw, coOpaHHOH yue-

HHUKOM JJISl UCCIIEIOBAHUS 3aBUCHMOCTH CHITBI TOKA, IIPOXOAAIIETO Yepe3 pe3u-
CTOp, OT HampsbKeHHs Ha HeM. lpu HanpsbkeHun 6 B cuia Toka B pe3ucrope
Oyzer paBHa

HUCTOYHHK II0-
CTOSAHHOT'O
HaOpAXKCHU

pe3ucTop

&

5 W

", W

YRUTTTIUANY
(e

1) 0,6 A 2) 20A 3) 0,5A 4) 03 A

TIpssMonMHENHHBIN TPOBOAHUK ATUHBI L ¢ TOKOM / TTOMEIIIEH B OJJHOPOIHOE Mar-
—

HUTHOE I0JI€ NEPHEHIUKYISAPHO JIMHUAM MHAyKuuu B . Kak uzmenurcs cuna
Awmrepa, AefiCTByIOIIas Ha IPOBOIHIK, €CIIH €r0 JUIHHY YMCHBIINTG B 2 pa3a, a
WHYKINIO MAarHUTHOTO TIOJISL YBEJIMYUTH B 4 pa3a?

1) yBenmuwmrcs B 2 paza
2) yMEHbBIIUTCA B 2 pa3a
3) He U3MEHHTCS

4) ymensmmTcs B 4 pasza

B uneansHOM KONIe0aTeIbHOM KOHTYpE (CM. PUCYHOK) HAIIPSDKCHUE
MEXIy OOKIaJKaMH KOHJEHCATOpa M3MEHSETCS 10 3aKOHY
Uc= Uycosot, tne Uy=4 B, o = 27-10° ¢!, B kakoii u3 YKa3aHHBIX ¢

HIDKE MOMEHTOB BPEMCHHU SHEPrUsi MAarHUTHOTO IOJISI KATYIIKH HHIYKTHBHO-
CTH JIOCTUTAeT MakcuMyma?

o 2) 0,5 mMxc 3) 0,25 mMxc 4) 0,9 Mxc

L
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N3o0paxkeHuem TOYKH S (CM. pHUCY-

A20

HOK), AaBaeMbIM TOHKOIl cobmparormeit 2
mH30H ¢ (POKyCHBIM paccrosiHueM F, ® W4
ABJIAETCA TOUKA 3¢
1
.

2) 2 1 i}
3) 3

4) 4

JlBa TOYCYHBIX HCTOYHMKA CBETa S| U S, HaXOIATCA S, S,
OJIM3KO IPYT OT Apyra M CO3JAIOT HA yIAICHHOM JKpaHe
3 yCcTONYUBYIO MHTEPPEPCHIUOHHYIO KapTUHY (CM. pH-
CYHOK). DTO BO3MOXKHO, €CJIM S| M S; — MaJible OTBEp-
CTHs B HEIPO3PAYyHOM IKPaHE, OCBEILCHHBIC

1) kaxmoe cBOEH JaMIIOYKON HaKaJTUBaHHS

2) KaxIoe CBOEH ropsieii ceeuoi

3) OIHO CHHHM CBETOM, a IpyTroe KPacHBIM CBETOM
4) MIOCKOH MOHOXPOMATHYECKOH CBETOBOM BOITHOI

Ha rpaduke mpencraBieHa 3aBHCHMOCTD
CHJIBI TOKAa OT BPEMEHHU B KoJlebaTeIbHOM

3 KOHTYpE, COCTOSIIEM M3 KOHJAEHCATOopa
0 KaTyIlKH, COEIMHEHHBIX TOCIEN0BATEb-
s 2 4 5 6 t,MC  po. Kakoe yTBep:KIEHHE O COOTHOIICHUH

MCHSIOIINXCS B XOJ¢ KOJICOaHUI BETHIUH
BEpHO JIsl MOMEHTa BpeMeHu ¢ = | mc?

1) cymma 3Hepruif KaTyIIKy U KOHJeHCAaTOpa MUHUMAIbHA

2) sHeprus KaTyIIKHU paBHA YHEPTHH KOHIEHCATOpa

3) sHeprus KaTyIIKH MaKCUMAaJbHA, JHEPTUs KOHJEHCATOpa MUHUMAIbHA
4) sHeprus KaTyIIKH MUHHMaJIbHA, DHEPIUs KOHAEHCATOpa MaKCUMaIIbHA

Ha pucyHKe Mpe/iCTABIEHBI HECKONBKO CaMbIX HIDKHUX ypoB- E, 5B
Hel 3HepruM aToma Boxopoaa. MoxeT a1 aToMm, HaXoAsAIuncs o
B COCTOsiHUM E|, mornoTtuth GotoH ¢ sHeprueit 10,2 3B? E3 d1 3’ 4
1) nma, mpu 3TOM aTOM MEPEXOIUT B COCTOsIHUE E, : '
2) nma, mpu 5TOM aTOM MEPEXOIUT B COCTOSHUE K5
3) ma, IpM 3TOM aTOM HOHHU3YETCs, paclafasich Ha IPOTOH

U 3JIEKTPOH
4) Her, sHeprud (OTOHA HEIOCTATOYHO [UIs IIEpPEeXoia E —+—-13,6

aToMa B BOSGy)K,I[CHHOC COCTOsIHHUEC
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Kakas mons PAAUOAKTUBHBIX aTOMOB pacnagacTCs 4YCpe3 MHTCPBAJI BPECMCHU,

A22

A23

A24

A25

paBHBI IByM IlepuoaM nostypacnana’?

1) 100% 2) 75% 3) 50% 4) 25%

Kakne 3apsan Z u maccoBoe 9ucio A OyIeT UMETh SAPO IEMEHTa, MOITyqHBIIe-
238

rocs U3 szApa u3oToma o, U IocIe OJHOrO -pacmaja U ABYX SJIEKTPOHHBIX

B-pacniamos?

1) Z=234 2) Z=92
A=92 A=234

3) Z=88 4y Z=234
A=234 A=94

B Tabnmue mpeacTaBieHBI pe3yiabTAaThl M3MEPEHHUI MaKCHMAalbHOHM 3Hepruu
(OTODNIEKTPOHOB MPU JIBYX Pa3HBIX 3HAYCHHUSX YaCTOTHI MAJAIOIIEr0 MOHO-
XPOMAaTHYECKOT0 CBETa (Vi, — YacTOTa, COOTBETCTBYIOLIAs KPACHOH rpaHuLe
doroaddexra).

Yacrora majgaromero cBera v 2Vip 3vip
MaxkcumainbHast SHepTHst GOTOIIEKTPOHOB Fyaic Ey —

Kakoe 3HaueHNE SHEPTHH MPOITYIICHO B Ta0HIIe?

1) %EO 2) 2E, 3) 3E, 4) 4E,

I'py3bl MasTHHKOB — MenHble mapuku. Kakyro
napy MasTHHUKOB (CM. PHCYHOK) Hago BbIOpathb,
4TOOBI AKCHEPUMEHTAIBHO BBISCHUTH, 3aBUCHT L l
JIM TIEPUOJ MAJIBIX KOJIeOaHUH MaTeMaTHYeCcKOro

MasTHHKa OT Macchl rpy3a’?

1) AuB 2) Aul

3) buB

KonneHncarop MogkimodeH K MCTOYHHKY TOKa IOCIIETOBA-

TeNbHO ¢ pe3ucTtopoM R = 10 kOM (cM. pucyHOK). Pe3yib- S,r_l___|_C
TaThl W3MEPEHUI HANpsDKeHHS MEXTy OOKIagKaMH KOH-
JIeHCaTopa TIpe/CTaBIeHsl B Tabmume. TOYHOCTH M3Mepe-
Hus Hanpspkenust AU =+ 0,1 B.

t,c 0 1 2 3 4 5 6 7

U,B 0 3,8 52 5,7 5,9 6,0 6,0 6,0

OrneHnte cuily TOKa B LN B MOMEHT ¢ =3 c¢. CONpoTHBICHUEM NIPOBOJOB U
BHYTPEHHHMM COINPOTHBJIEHHEM UCTOYHHUKA TOKA IPeHEOpeyb.

1) 220 MmxA 2) 80 MxA 3) 30 MxA 4) 10 MmxA
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Yacrb 2

Omeemom Kk Kaxcoomy u3 3adanuii BI-B2 6ydem nexomopas nocnedoea-
menbHOCmb Yupp. Imy nociedoeamenvbHOCMy HAOO 3anUcams 6 0J1aHK On-
eemoe Ne 1 cnpasa om Homepa coomeemcmayuiezo 3a0anus 6e3 npooenos
U Opy2ux cume0J108, HAUUHAasA ¢ nepeoil Kiemouku. Kaxcoyr yugpy nuwiume
6 OMOenbHOIUl KemouKe ¢ COOMEEemCmeuu ¢ npugedeHHvIMu 6 O1anke 00-
pazuamu.

B pesynbrate mepexona ¢ 0JHOH KPYroBOH OpOWTHI HA IPYTyI0 CKOPOCTH JIBH-
KEHUS CIyTHHKa 3eMIH yBenuuuBaeTcs. Kak M3MeHSIoTCS B pe3ylbTaTe 3TOro
nepexojia paauyc OpOUTHI CITyTHHUKA, €T0 LEHTPOCTPEMHUTENBHOE YCKOPEHUE U
nepuo obpaieHus BOKpyr 3emian? s Kax oW BEeIUIUHBI OIPENEIUTE COOT-
BETCTBYIOLIMI XapakTep U3MEHEHHUSI:

1) yBenuumnachk
2) yMeHbIIWIACh
3) He U3MEHWIACh

3anumute B TaOIHIly BEIOpaHHBIC TU(PHI U KaXI0W QU3NIECKO BEITHINHEI.
Ludps! B 0TBETE MOTYT MTOBTOPSITHCS.

Pamnyc opoutst | LlenTpoctpemurenshoe | Ilepuon oOpamenus
YCKOPEHHE BOKpPYT 3eMiIu

YCTaHOBHUTE COOTBETCTBHE MEXIY MpOIlECCaMH B HICAbHOM rase u (Gopmy-
JIaMH, KOTOPBIMH OHHM OIHCHIBAIOTCS (N — YHMCIIO YacTHIl, p — JaBlcHHe, V —
00beM, T — abcomoTHas TemrepaTrypa, O — KOJIHYECTBO TEIUIOTHL ) K kaxmoit
MO3UIIMK TIEPBOTO CTOJIONA MOJOCPUTE COOTBETCTBYIONIYIO TO3HIIUIO BTOPOTO
Y 3alUIIATE B TAaOJIUIY BHIOpaHHBIC HU(PHI MO COOTBETCTBYIOIUMU OyKBa-
MH.

[MTPOLECCBI DOOPMYVIJIbI
1) P _ const
A)  HM3oxopHslii npouecc npu N = const T
b) Uzorepmuueckwuii mpouecce npu N = const 2) v — const
T
3) pV =const
4) 0=0
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Omeemom K Kaxcoomy u3 3aoanuiit B3—B5 6yoem nexomopoe uucno. Imo
Yyucno Hado 3anucams 6 6nank omeemoe Ne 1 cnpasa om nomepa coomeem-
Cmeyuieco 3a0anus, Ha4uHaa ¢ nepeoii Kiaemouku. Kadxcoviii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUMIUME 8 OMOEAbHOU K1emouKe 6 COOm-
éemcmeuu ¢ npueeoeHHvIMuU 6 Oranke oopazyamu. EOounuusl gpuzuveckux
GeUYUH RUCAMb He HYIHCHO.

OpnoponHselii crepxkenb AB maccoir m = 100 T mokowurtcs,
C YIHPasACh B CTHIK THA U CTCHKU OAHKU KOHIIOM B u ommpascek

Ha Kkpail 6anku B Touke C (cM. puCyHOK). Momynmb CHIIBI, C

KOTOpOH CTepKEeHb JaBUT HA CTEHKY cocyza B Touke C, paBeH

0,5 H. Yemy paBeH MOIy/Ib TOPU30HTAIBHON COCTaBIIAOIIE

CHUJIBI, C KOTOPOH CTEpKEHb JAaBUT HA COCY[ B Touke B, eciu
MOJIyJib BEPTHKAJIBHOW cocTaBisitoliei 3Tod cuibl paBeH 0,6 H? Tpenuem
npeHeopeys.

A

JIBe 4acTHIIbl, IMEIOIIHE OTHOIICHUE 3apsIIOB 4 2, BIIETEIIH B OJHOPOTHOE
q>
MAarHuTHOC II0JIC HepHeHHHKyJ'IHpHO €ro JIMHUAM WHAYKIOUU U I[BI/I)KyTCﬂ 110
m
OKpY>KHOCTsIM. OmpenenuTe OTHONICHHE Mace —L 3TuxX 9acTHL, ecii OTHO-
m
2

T
IIEHHE TEPHOI0B 00PAIIEHHS 3TUX YaCTHUI] - 0,5.
2

K moTonky KOMHaThl BHICOTOW 4 M IIpHKpEIUIeHa Jamia HakajiuBaHus. Ha BbI-
COTe 2 M OT II0JIa MapajuleNIbHO €My PACIIONOKEH HENpO3pauHbId KBaapaT co
CTOpOHOH 2 M. LleHTp namIbl M LEHTp KBaJparta JieKaT Ha OJHOW BEPTHUKAIIH.
HaiignTe nnuHy quaroHanu KBaapara TeHH Ha roiy. OTBET B MeTpax OKpyTJIHU-
TE 10 NECATHIX.

He 3a6y0vme nepenecmu 6ce omeemaul 6 d1aHK omeemog Ne 1 |
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooii 3a0auu, nojaHoe peuieHue KOmopvlx
Heo0x00umo 3anucamy 6 dnanke omeemog Ne 2. Pexomenoyemcea nposecmu
npedseapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewrenus e
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusa (Cl1 u m.o.), a
3amem pewienue coomeemcmeyouiell 3a0ayu.

PaMKky ¢ IOCTOSHHBIM TOKOM YAEPKUBAIOT
HEIOJBIDKHO B IIOJE II0JIOCOBOTO MarHuTa
(cM. pucynok). IlomapHOCTH HOIKITIOYEHUS
HCTOYHUKA TOKA K BBIBOJAM paMKH IIOKa3aHa
Ha pucyHke. Kak OyzmeT nBUraTtbcs pamka Ha
HEMOJABIKHONH ocu MO, ecnum pamMKy He y
ynepxxuatb? OTBET MOSICHUTE, YKa3aB, Kakue (PM3MYECKHE 3aKOHOMEPHOCTH
BBl HCIOIB30BAIN JUIi OOBscHeHHA. CUMTaTh, YTO paMKa HCIBITBIBACT He-
60JBIII0E COMPOTUBIICHHE IBIXKEHHUIO CO CTOPOHBI BO3yXa.

Ilonnoe npasunvnoe peuwrenue Kaxcoou u3z 3aoau C2—C6 oondicHo exniouans
3aKoHbl U POpMYNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CHAMOYHO
0ns pewtenun 3a0auu, a makdice mamemamuueckue npeodpaz06anus, pac-
Yemvl ¢ YUCIEHHbIM OMEEmOoM U, NPU HeoOX00UMOCHmU, PUCYHOK, ROsAC-
HANOWUIL peuienue.

[Ma#i6a maccoit m = 100 T HauMHaAeT
JBIDKEHHE 110 kenody AB u3 Touku A
u3 cocTosiHuA mokos. Touka A pacno-
JIO)KeHa BbllIe TOYKW B Ha BbIcOTE
H=6wm. B mpouecce IBWXEHUS IO
XKeno0y MexaHWdecKas SHEprusl Inai-
OBl U3-3a TPeHUS YMeHbIIaeTcs Ha BenmunHy AE. B Touke B maiiba BruteTaeT
13 xenoba Mo yriaoM o = 15° kK TOpHU30HTY | MajaeT Ha 3eMITI0 B Touke D, Ha-
XOJILIeCS Ha OJHOM Topu3oHTaNM C¢ Toukod B (cMm. pucyHok). BD =4 m.
Haitnnte Benmuunny AE. COonpoTHBICHAEM BO3TyXa MPeHEOpeb.

H
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B ropu3oHTanbHOM LIMIMHIPUYECKOM COCYJE, 3aKPHITOM HOPIIHEM, HAXOIUT-
c1 OJHOATOMHBIM wuAeanbHbIM ra3. [lepBoHauanbHOE [aBJieHHE rasa
p1=410° [Ta. Paccrosane ot aHa cocyma m0 mopmas L =30 cm. Ilnomans
MIOTIEPEYHOr0 CEYeHHs MopuHs S = 25 cv’. B pe3yJIbTaTe MEAJIEHHOTO Harpe-
BaHUs a3 NOJIY4YMJI KOJIM4eCTBO TemnoTsl O = 1,65 kJIx, a NOpIIEHb CIBUHYII-
csl Ha paccrostHue x. [Ipy ABMKEHUM MOPIIHS HAa HETO CO CTOPOHBI CTEHOK CO-
CyZa ICHCTBYET CHJIa TPEHHS BEIMYUHOM [, = 3-10° H. Haiigure x. Cuntats,
YTO COCYJ] HAXOAUTCS B BaAKyyMe.

Ilo rmagkoli TOPU3OHTANBHOM HampaBuAomed IMHOM 2/  CKOMB3UT
3apspxeHHast OycuHka. 3apsan ee Q > 0, a macca m. Ha xoHI[ax Hampasisonien
HaXOJSITCS TOJIOKHUTENBHBIE 3apsiasl ¢ > 0 (cM. pucyHok). bycuHka coBepiraer
Majible KOJIeOaHMsI OTHOCHTEIBHO IOJIOKEHUSI PAaBHOBECHS, NEPHOJ KOTOPBIX

paseH 7.

+q +Qam +q
Bo ckoipko pa3 ciemyeT yYMEHBHIMTH 3aps] OYCHHKH, YTOOBI HEpPHOA e
KoJieOaHui yBeIHmamiIcs B 3 paza?

T'opu3oHTaNbHBIA NPOBOASAIMI CTEPKEHDb IPIMO-

z YTOJIBHOT'O CEYEHMs IIOCTYNATEIbHO JBUXKETCS C yC-
/ KOPEHHUEM BBEPX M0 IJIaIKON HAKJIOHHOM MJI0CKOCTU
B BEPTHKAIBHOM OJHOPOJHOM MarHUTHOM ITOJIE (CM.
pucyHok). Ilo crepxHio mportekaer Tok /=4 A.

VYron HaknoHa miaockoctd o = 30°. Moxynb MHIYK-

uuKM MaraaTHOTO moms B =0,2 T, Yckopenne crepxkus a = 1,9 m/c>. Uemy

oy

m
PaBHO OTHOIICHUE MACChI CTCPIKHA K €T0 JJIMHE T‘)

®DOTOH C UTMHOW BOJHBI, COOTBETCTBYIOIIEH KpacHOW rpanuie Gotodrddexra,
BEIOMBAET AJIEKTPOH M3 METAIUTMYECKON TUIACTUHKHU (KaTojaa) B cocyae, U3 Ko-
TOPOr0 OTKA4aH BO3MyX. DIEKTPOH PAa3TOHSETCS OMHOPOIHBIM JIICKTPHYEC-
ckuM mojieM. Uemy paBeH MOJYJIb HAPSDKEHHOCTH TOTO MOJIS, €CITU Ha IIyTH
S=75-10"M 2IIEKTPOH PasTOHSETCS 0 CKOPOCTH, cocTaBisomeii 10% oT cko-
poctu cBeta B Bakyyme? PenstuBuctckue 3QeKTsl He yUUTHIBATD.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 104

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrs 1 JIBa Tena OBUXKYTCA IO B3aUMHO NEPIEHIUKYJISIPHBIM IIe- ¥
Hpu svinonnenuu 3adanuii wacmu 1 ¢ o6nanxe omeemoe Ne 1 noo nomepom PeceKaronMes IPAMBIM, Kak M0KasaHo Ha pucymke. Mo- =
6bIN0IHAEMO020 6amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemouKe, Jyllb UMITyJIbCa IIEPBOTO Tefa p; = 8 KI-M/C, a BTOPOTO Te- b
HOMEp KOMOPOil COOMEencmeyem Homepy 6blOpaniozo eamu omeema. 7 py = 6 Kr-m/c. HeMy paBeH MOJyIlb UMITYJIbCA CHCTEMBI -0
9THX TeJ MOcIie UX a0COITIOTHO HEYNPYTroro yaapa? ? X
2

Teno mswkeres mo ocu x. To ,, A 1) 2 xr-m/c 2) 10 kr-m/c 3) 14 xr-m/c 4) 20 kr-m/c

: % M/C
rpaduKy 3aBUCHMOCTH MPOCKIMH
CKOPOCTH Tejla U, OT BPEMEHH ¢ 107
YCTaHOBUTE, KAKOH MyTh IPOILUIO
Teno 3a Bpems OT fH=4c 110 57 SIUMK TAHYT 1O 3eMIIE 32 BEPEBKY M0 TOPU3OHTANBHON OKPYKHOCTH AHaMETPOM
tL=8c. D =40 M ¢ TOCTOSIHHOH IO MOJYTIO CKOPOCThIO. MOIY/b CHIIBI TPEHUS, JEHCT-
1) 0 0 ByIOIIEH Ha AMUK CO CTOPOHBI 3eMiH, Fr, =50 H. Uemy paBHa paboTa cuiibl
2) 5w 5 TATH 32 OTUH 000pOT?
3) 10m 1) o 2) 1,0 xIx 3) 3,1 xIx 4) 6,3 x/Ix
4) 25m

Iepuon xonebaHuil MOTEHIMATBHON SHEPTUH MpYKUHHOrO MasTHUKa 1 c. Ka-
KuM Oyner mepuoj ee KosieOaHWi, €cliM MacCy rpy3a MasTHHKa M JKECTKOCTb

Ha Teno B PIHepL[PIaJ'IBHOfI CUCTEME OTCUECTa ,E[eﬁCTByIOT JABE CHJIBI. Kakoii u3

BEKTOPOB, U300paKEHHBIX Ha IPABOM PUCYHKE, IPABUIBHO YKa3bIBACT HAIPaB- TPY)KHHBI yBEHIHUTD B 4 paza?
JIEHUE YCKOPEHHUS Teja B 3TOH cucremMe orcyera? 1) lc 2) 2¢c 3) 4 ¢ 4) 0,5c¢
|F 1 | ! 2

4 X 3
/ =

F,

Bpycok Maccoii m =2 KI' IBIKETCS TOCTYNATEIBHO IO TOPH-
30HTAIBHON INIOCKOCTHU IOJ JEUCTBHEM MOCTOSHHOW CHIEL F,
HampaBiIeHHOW moa yrioM o = 30° kK Topu3oHTy (CM. pHCY-
L HOK). KoaddurmeHT TpeHns Mexmy OpycKOM H IIOCKOCTBIO
u O 2. Moz[ym) CHJIBI TpeHHMs, JelcTBylomel Ha Opycok, Fr, =2,8 H. Uemy
paBeH MoxyJb cuibl F?

1) 2,8H 2) 32H 3) 5,6H 4) 12,0H

4]

D1 2) 2 3) 3 4) 4

JlBe TIaHeTHl ¢ OJMHAKOBBIMHA MaccaMH OOpAIaroTcs Mo KPYTrOBBEIM OpOHWTaM
BOKpYT 3Be3/bl. [l MepBOM U3 HUX CHUJla MPUTSDKEHUS K 3BE3€ B 9 pa3 MEHb-

T"a3 pacmupsiercs npu MOCTOSIHHON TemrmepaTtype. B aTom nporecce

N R N
me, 4€M IJId BTOPOU. KakoBo oTHomenue F‘ paanycos Op6PIT IEpBOU U BTO-

2 1) cpenmHss SHEPrus XaOTUYHOTO ABMKEHUS MOJIEKYJI Ta3a HE MEHSIETCS
pott mnaneT? 2) MomsipHas Macca ra3a yBelIn4nuBaeTCs
1 1 3) cpenmHss SHEPTUS XaOTUIHOTO ABMKEHHS MOJIEKYJI ra3a yMEHBIIACTCS
1) 9 2) 9 3)3 4) 3 4) MomsipHas Macca ra3a yMeHbIIaeTcs

© 2010 denepanbHas ciyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanyn
Komnpopanue He fomyckaercst
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Ha pucynke mnokasan rpaduk mporecca,
MIPOBEICHHOTO Hax | MoJjeM HIeaIbHOTO
raza. Halinute oTHOIIEHHE TeMIepaTyp

3)

1
4)E

N —

OTHOcHTENbHAS BIAKHOCTH BO3[AyXa B IWIMHApE HOA mopmrHeM paBHa 80%.
Bo3ayx m3oTepMHUecKkH C)Kand, YMEHBIINB €ro od0seM B IBa pas3a. OTHocH-
TeNbHAS BIQXKHOCTH BO3/yXa CTajla

1) 160% 2) 100% 3) 80% 4) 40%

YeTsIpe METANIMIECKNX OpycKa MOJOKHIN BIUIOTHYIO APYT
K JIpyry, Kak [oKa3aHo Ha pucyHke. CTpenKy yKa3blBalOT Ha-
MpaBlieHHE TEIUTONepeaun oT Opycka k Opycky. Temmepary-
pel OpyckoB B mannblii MomeHT 100°C, 80°C, 60°C, 40°C.
Temmneparypy 80°C umeer O6pycok

) A 2) B 3) C 4) D

>

77T

CETI

Z
> Bz

g
A

Bz
(7

B mpormecce SkcnepMMeHTa BHYTPEHHSS JSHEpPrus Taza yMEHBIIMIACh Ha
13 x/Ix, 1 OH OTJAN OKpY’KaIOIIEH Cpelie KOJIMYECTBO TEIIOTHI, paBHOE 3 KJ[X.
CrenoBaternbHoO, Ta3

1) cxanu, coBepums padoty 10 x/Dx
2) cxainu, copepuB padoty 16 xJlx
3) pacwmupuics, coBepus paboty 10 k/Dx
4) pacimpuics, coBepiius padoty 16 kJ[x

PaccrosHue Mexay AByMs TOYSUHBIMU DIICKTPHYCCKAMHE 3apsiiaMH yMEHBITHIIH
B 3 pasa, a OIMH U3 3apsAa0B yBenuuniu B 3 pa3a. Cuia B3auMOoIeHCTBUS MEXIY
HUMH

1) He u3MeHUNIach

2) yMeHblIWIACh B 3 pasza
3) yBenuumiack B 3 pasa
4) yBenuuunacek B 27 pa3

© 2010 denepanbHas cayxba 110 Han30py B cepe obpasoBanus 1 Hayku Poccuiickoit denepaunn
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Ha pucynke npuBenena Qororpadust siaekTpuueckoi Lenu, coOpaHHOH yd4e-
HHUKOM JJIsI UCCIIEIOBAHMsI 3aBUCHMOCTH CUJIBI TOKA, IPOXOAAIIETO Yepe3 Me-

TaJUTMYECKUH NPOBOHUK, OT HAIpsDKEHUS Ha HeM. s Toro 4toObl yepes pe-
3UCTOp LIeJ TOK cuitoit 0,6 A, HanpspkeHUe Ha HeM JOJKHO ObITh PaBHO

HUCTOYHHUK I10-
CTOSAHHOTI'O
HaPAKCHUA

$ 4
|||m/,,/,

/

5
"y,

e N

pesucTop

rasa SO
A
o 2
‘1, o
g ot
5

yZuamm
o u}l

1) 60B 2) 45B 3) 50B 4) 55B

JBa TIpsAMONMHEWHBIX IPOBOJIHHUKA IIOMEIICHB! B OJJHOPOTHOE MarHUTHOE ITOJIC
MIEPICHIUKYISIPHO JTMHUSAM HHAYKIUH. [IepBBIif IpOBOAHUK AIHHOW L mmome-
IIEH B TIOJIE C MOJAYJIeM MHIYKIHH B, a BTOpOH, IUIMHOH 2L, — B TIOJIE C MOJY-

1
aeM uHAyKIMu —B. Ilo mpoBoAgHMKaM IMPOTEKalOT OJUHAKOBBIE TOKU. Uemy

4
PaBHO OTHOLIEHWE % MoAyJel cun Amrmepa, 1elCTBYIONINX Ha IPOBOJIHUKH?
1
1 1
11 2) 2 3) - 4) =
) ) ) 7 )

B uyeansHOM KoITeOaTeTbHOM KOHTYpE (CM. PUCYHOK) HAIIPSDKCHUE
MEKIy OOKIaJKaMHd KOHIEHCATOpa M3MEHSETCs II0 3aKOHY
Uc=Uycosot, tne Uy=4B, o= 21-10° ¢l B kakoii u3 yKa3aH- ¢
HBIX HIDKEC MOMEHTOB BPEMCHHU JHEPIUs MarHUTHOTO IIOJI KATyIIKH WHIYK-
THBHOCTH TOCTUTAeT MHHAMYMa?

1) 0,15 mkc 2) 0,25 mxc 3) 0,5 mkc 4) 0,65 Mkc

L
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I'me Haxomutcs W300pakeHHWE CBETSIIEHCS S
TOYKHA S (CM. pUCYHOK), CO3IIaBaeMOE€ TOHKOM —\%/— .1
cobuparoniel TMH301 ¢ POKYCHBIM PaCcCTOSHH- 2 F F OF
em F? T T T T

°
1) B Touke 1 2 o3

2) B TOUKe 2
3) B TOuKe 3
4) Ha GECKOHEYHO OOJBIIOM PACCTOSHUU OT JTUH3BI

JIBa TOUYEUYHBIX UCTOYHHKA CBETA S; U S; HAXOAATCS OJIM3-

KO JPyT OT Apyra U CO3MAI0T Ha yJaJlleHHOM dKpaHe D yc-

TOWYHBYIO HHTEPGHEPCHIIUOHHYIO KapTUHY (CM. PHCYHOK).

OTO BO3MOXHO, €CIIU S| U S, — MaJible OTBEPCTUS B He-
w3  [PO3PAvYHOM IKPaHE, OCBECIICHHBIC

1) mockoit MOHOXpOMAaTHYECKON CBETOBOW BOJIHOM

2) OIHO — JaMIIOYKOH HaKaJMBaHUI, a BTOPOS — TOPSIIICH CBEYOi
3) Kkaxaoe CBOEH JTaMIOYKON HaKaIuBaHUS

4) OmHO CHHHUM CBETOM, a APYTOe KPacHBIM CBETOM

Ha pucynke npuBeneH rpaduk 3aBHCHMO-
CTH CHJIBI TOKA OT BPEMEHH B KOJIebaTelhb-
HOM KOHTYypE, COCTOAIIEM H3 IOCIEA0Ba-
0 TEJIFHO COEIWHEHHBIX KOHJEHcaTropa H
b2 45 6 LMC ey, Kakoe yTBepiKICHHE O COOTHO-
IICHHU MEHSIOIUXCS B XOJe KoyieOaHui

BEJINYMH BEPHO JIJI1 MOMEHTA BpeMeHH ¢ = 2 Mc?

1) sHeprus KaTyIIKH MHHUMaJbHA, SHEPTUs KOHJCHCATOpa MAKCHMAIbHA
2) sHeprus KaTylIKH MaKCHMAallbHa, SHEPTUs KOHICHCATOpa MUHIUMAIbHA
3) sHeprus KaTyIIKH paBHA YHEPIHH KOHACHCATOpa

4) cymMa 3HEpruii KaTyIIK{ B KOHJCHCaTopa MUHUMAaIbHA

Ha pucyHKe mpeicTaBieHbl HECKOJIBKO CaMbIX HUKHHX YpOB- E, oBA
HEH 3HEpPIuu aToMa Boaopona. MoxKeT M aToM, HaXOAsIUiH- —T1— 0

. E; T -15

Csl B COCTOSTHUHM E|, MOTJIOTUTH (POTOH ¢ sHepruei 12,1 sB? E3 n 3’ 4
2 — I

1) na, mpu 3TOM aTOM MEPEXOIUT B COCTOsIHUE E,

2) nma, mpu 5TOM aTOM MEPEXOUT B COCTOsIHUE K5

3) na, IpH 3TOM aTOM HOHH3YETCs, paclajiasich Ha Ipo-
TOH H DJICKTPOH

4) Het, oHepruu (POTOHA HEIOCTATOYHO Ui Tepexoja E,——-13,6
aToMa B BO30Y)KJCHHOE COCTOSIHUEC
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Kaxkas JA0J1 PaIMOAKTHBHBIX aTOMOB pacralacTcs 4€pe3 MHTEPBAJI BPEMCHHU,

A23

A24

paBHBII IBYM IepHuojaM Hoiypacnana’?

1) 100% 2) 75% 3) 50% 4y 25%

S1apo n3oTOMA BUCMYTa 41 Bi MONYYHIOCH U3 HEKOTOPOTO sipa X MOCIIe OHOTO

o-pacrazia i OJJHOTO 3JEKTPOHHOrO PB-pacnana. X — 3To SApo

215
1) moJjioHust “g;Po

2) BucMyTa “%)Bi
3) pamoHa *gzRn
4) acrata %At

B Tabmuue mpeacTaBieHBl pe3yiabTaThl U3MEPEHUI MaKCHMAalbHOHM 3Hepruu
(OTOANIEKTPOHOB MPU ABYX Pa3HBIX 3HAYEHUSAX YaCTOTHI MAJAlOLIEr0 MOHO-
XPOMAaTHYECKOT0 CBETA (Vi, — YacTOTa, COOTBETCTBYIOLIAs KPACHOH rpaHuLe
dortorddekra).

YacroTa najgaromnero CBeTa v 2Vip 3vip
MaxkcumanbHast SHePTHst GOTOITEKTPOHOB Fyaic — Ey

Kakoe 3HaueHNE SHEPTHH MPOITYIICHO B Ta0HIIe?

1 1 2 1
1) gEo 2) §E0 3) §Eo 4) gEo

I'py3bl MasTHHKOB — IOJbIE IIa-

PUKH OIMHAKOBOH MacChl M OJH-

HAaKOBOTO JIMAMETPa U3 aTIOMHHHUS L g
Al

A b B r

n Memu. Kakyio mapy MasTHHKOB

(CM. pUCYHOK) HaJ0  BBIOpATh,

9TOOBI 3KCIICPHUMEHTAITLHO BBISIC- Al Cu
HUTH, 3aBUCHUT JIU TIEPHOJ MAJIBIX

KoJe0aHnli MaTeMaTHYeCKOTO MasTHHUKA OT BEIIECTBa, U3 KOTOPOTO HM3TOTOB-
JIeH Tpy3?

1) Aub

Cu

2) AuB 3) AuT 4) BuB



A25
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KoHnneHcaTop HMOAKIIOUEH K HCTOYHHKY TOKa IIOCIIENOBa- e[ 1¢
TeJpHO ¢ pe3ucTopoM R = 10 kOM (cM. pucyHOK). Pesyis- r’_l_—&l:l_

TaThl M3MEPEHWH HANpPSHKCHUS MEXTy OOKIaAKaMH KOH-
JIeHcaTopa TIpeJCTaBIeHBl B Tabiuie. TOYHOCTH HM3MEpeHHs HaNpsDKCHUS

AU=+0,1 B.

t,c 0 1 2 3 4 5 6 7

U,B 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

OL[CHI/ITG CUJIy TOKa B LICMH B MOMCHT ¢ = 4c. COHpOTI/IBJ'IeHI/IeM IIpOBOJAOB U
BHYTPCHHUM COIIPOTUBJICHUEM MCTOYHHMKA TOKA r[peHe6peqL.

1) 590 MmxA 2) 520 MmxA 3) 80 MxA 4) 10 MmxA

Yactn 2

Omeemom Kk Kaxcoomy u3 3adanuii BI-B2 6ydem nexomopas nocnedosa-
menwvHoCcmb Yudp. Imy nocnedoeamenvHOCms HA0O 3anucams 6 GIAHK Om-
eéemog¢ N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npotenos
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kasxcoyrwo yugpy nuwume
6 OMOenbHOIl KlemouKe 6 COOMEEemCmeuu ¢ npueedeHHbviMu 6 O1anKe 00-
pazuamu.

B pesynbrate nepexona ¢ OgHON KPyroBoi OpOUTHI HA IPYTYIO CKOPOCTH JIBH-
JKEHUs CIyTHHKA 3eMIIM yMeHbInaeTcsi. Kak M3MEHAIOTCA B pe3ynbTaTe 3TOro
repexojia paanyc OpOUTHI CITyTHHUKA, €T0 EHTPOCTPEMHUTENBHOE YCKOPEHUE H
repuo 1 o0parieHus: BOKpYT 3eMin’?

J1 Kax 101 BETMUYMHBI OIIPEAEIUTE COOTBETCTBYIOLUM XapaKTep U3MEHEHUS:

1) yBenmumaach
2) yMEHBIIUIACh
3) He U3MEHWIACh

3anumure B TaOIHIly BRIOpaHHbIE UMPBI U1 KaXKA0H (HPH3MYECKOI BEINYUHEL
LTicdper B 0TBETE MOTYT HOBTOPSITHCA.

Lentpoctpemurenshoe | Ilepuon obpamenus
yCKOpeHHe BOKPYT 3emin

Paanyc opOUTEI

© 2010 denepanbHas cinyxba 1o Hax3opy B cepe oOpazoBanns u Hayku Poccniickoit denepanun
Kornmposanue ne gonyckaercs

YcTaHOBUTE COOTBETCTBHE MEXy NMpoOLEcCaMd B MJIEAITLHOM rase u hopmy-
JIaMH, KOTOPBIMH OHHM OIMCHIBAIOTCA (N — YHMCIIO YacTull, p — JlaBieHue, V —
oobeM, T — abcomroTHast Temiieparypa, ) — KOJIn4ecTBO TeoThl) K kaxmoi
MO3UINH MIEPBOTO CTOJIOIA MOAOEPUTE COOTBETCTBYIONLYIO ITO3HIMIO BTOPOTO
W 3aliInTe B TaOJIUIy BBIOpaHHBIE U(PHI M0 COOTBETCTBYIOIIMMHU OyKBa-
MH.

TTPOLIECCHI DOOPMVIJIbI
P _
A)  Msoxopwsiit nponece npu N = const D 7o t
b)  AnwmaGatHbrii mponece ipu N = const %) K — const
T
3) pV =const
4) 0=0

Omeemom K Kaxcoomy u3 3aoanuii B3—B5 6yoem nexkomopoe uucino. 3mo
Yyucno nado 3anucams ¢ dnank omeemos Ne 1 cnpasa om nomepa coomeem-
cmeyrnuiezo 3a0anus, Hauunas ¢ nepeou Kiemouku. Kasxxcowoiii cumeon
(yudghpy, 3anamyro, 3HaK MUHyc) nuwIUmMe 8 OMOEIAbHOU K1emouKe 6 cOOn-
eemcmeuu ¢ npueedeHHvIMuU 6 Oranke oopazyamu. Eounuuysl gpuzuveckux
8€IUYUH RUCAMY He HYHCHO.

A Y o
c OnmHOPOAHBI MacCHUBHBIA cTepeHb AB mokoutcs, ynmpa-

SCh B CTBIK JJHAa U CTCHKHU OaHKK KOHIIOM Bmu OInupasACh Ha
Kpaif 6anku B Touke C (cM. prCyHOK). MOIynb CHIIBI, C KO-
TOPOM CTEpP>KEHb aBUT Ha CTEHKY cocyna B Touke C, paBeH
0,5 H. BeprukanpHas cocTaBisOLas CHIbI, € KOTOPOH
CTep’KeHb JaBUT Ha cocy] B Touke B, paBna mo monymo 0,6 H, a ee ropuzon-
TanbHasl cocTapBisiromas pasHa no monymioo 0,3 H. Uemy paBHa macca crepixk-
Hs1? Tpenuem npereOpedb.

JIBe wacTuibl, UMEIOIINE OTHOIICHHE 3apsI0B a =2 W OTHOIIEHHE Macc
9>

m
—L =4, Bretenu B 0JHOPOHOE MArHUTHOE TOJIE TIEPHEHANKYIISAPHO €ro JTH-
m;

HUSM UHIYKIMA ¥ JBIKYTCA MO OKPYKHOCTAM C OTHOLIEHHEM DajJUyCOB

R, L U
N = 2. Onpenenure OTHOLIEHUE CKOPOCTEH —- ITUX YaCTHIL.
2 %)
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K notonky komHatThl BHICOTOH 4 M IpUKpeEIIeHA Jamina HakanuBaHus. Ha Bel-
COTe 2 M OT TOJIa HapauIeIbHO €My PACIIONIOKEH KPYTIIBI HEPO3PAYHbIA JUCK
JuamerpoM 2 M. IleHTp naMmbl ¥ LEHTP AUCKA JIeXKAaT HAa OJHOM BEPTUKAIIH.
Haifiure mI0maap TeHH ICKa Ha 1oTy. OTBET BHIPA3HTE B M H OKPYLIIHTE 110

JIECATBIX JOJICH.

He 3a6y0vme nepenecmu ¢ce omeenul 6 O1ank omeemos No 1 |

Yacrb 3

3adanus CI-C6 npeocmasnsaom co6oii 3a0auu, noIHOe peuieHue KOMopvlx
HeoOx00umo 3anucams 6 dnanke omeemog Ne 2. Pexomenoyemcesa nposecmu
npedseapumenvHoe peuienue Ha yepnosuke. Ilpu ogpopmnenuu pewenus 6
onanxke omeemog Ne 2 3zanuwume chauana Homep 3aoanusa (Cl1 u m.o.), a
3amem peuienue coomeemcmeyrouell 3a0auu.

PamKy ¢ IOCTOSHHBIM TOKOM YIEP)KHBAIOT He-
MOABM)XHO B TOJIE IOJOCOBOTO MarHura (cm.
pucyHok). IlonsipHOCTH TOIKIIOYEHHSI HCTOY-
HHMKa TOKa K BBIBOJIAaM PaMKHM IIOKa3aHa Ha pH-
.. cynke. Kak GyjieT 1BHraThcs paMKa Ha HEMOJ-
O™ Buwxwoit ocn MO, ecnu paMKy He yIep>KUBaTh?
OTBeT MOsICHUTE, yKa3aB, Kaknue (pu3ndeckue 3aKOHOMEPHOCTH BBl HCIONB30-
BasM JUIsl 00bsicHeHHs. CUuTaTh, YTO paMKa HCIBITHIBAET HEOOIBIIOE COIPO-
THUBJICHHE JIBIXKCHHUIO CO CTOPOHBI BO3/LyXa.

Ilonnoe npasunvnoe pewrenue Kaxicooi uz 3aoau C2—C6 oondicno exnrouans
3aKoHbl U POpPMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CHAMOYHO
0n1a pewienus 3a0auu, @ makce mamemamuiecKue npeoopazoeanus, pac-
Yyemol C YUCIEHHLIM OMEEHIOM U, NPU HEOOXO0OUMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuieHue.

[Tait6a wmaccoit m =100T HauyuMHAET
JBHKEHUE 10 kenmoby AB u3 Touku A
n3 cocTosHUS ToKos. Touka A pacmo-
JIO’KEHa BbIllIe TOUKU B Ha BbicoTe H. B
Iporecce IBIKEHUS TI0 )kenol0y Mexa-
HUYEeCKas PHEprus Iaiidel u3-3a Tpe-
HUSI yMEHbIIaeTcs Ha BenmunHy AE =2 Jlx. B Touke B maiiba BruteTaer u3
Keno6a moj yriaom o = 15° kK TOpU30HTY U MajaeT Ha 3eMIIio B Touke D, Haxo-
JIIIeiics Ha OMHOW TOPH30HTAIM ¢ TOUKoM B (cM. pucynok). BD = 4 m. Haii-
qute BeicoTy H. ConpoTHBICHHEM BO3/IyXa IIpeHeOpeyb.
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B ropu3oHTanbHOM LMIMHIPUYECKOM COCYJE, 3aKPHITOM MOPILIHEM, HAXOIUT-
cs OOHOATOMHBIA wHIeanbHBId Ta3. IlepBoHauanpHOE JaBlIeHHE Ta3a
P1 =4-10° [Ta. Paccrosuue oT nHa cocyna jo nopmHs L = 30 cm. Ilnomanp
MIONIEPEYHOr0 CeueHUs MOpUIHs paBHa S. B pesynprare MeaseHHOro HarpeBa-
HUS Ta3 MoJy4us KoandecTBo Temnotel O = 1,65 x/lx. IIpu 3ToM nopiieHs He-
KOTOpOE BpeEMsI IOKOWJICSA, a TIOTOM MEJJICHHO CABUHYJICS Ha PACCTOSHHUE
x =10 cm. [Ipu nBMKEHUH MOPILHSA Ha HET'O CO CTOPOHBI CTEHOK COCY1a NeHCT-
BYET CHJIa TPECHMS BEIUYUHON Fyp = 3-10° H. Haiimure S. CuutaTh, 4T0 COCYN
HaXOJUTCS B BAKyyMe.

[To rmagKkoii TOPU3OHTAILHON HATIPABIISIONIEH AIHHBI 2/ CKONB3UT 3apshKEeHHAS
Oycunka. 3apsn ee Q> 0, a macca m. Ha KoHIIaX HampaBJSIONIEH HAXOIATCA
3apsimel ¢ >0 (cMm. pucyHok). BycwHka coBepmiaer Mmamnble KoleOaHHS
OTHOCHTEJIBHO MOJIOKEHHSI PABHOBECHS C YaCTOTOM V.

® O ®

+q +Q, m +q

Bo ckompko pa3 ciemyer yBeNWUMTH 3apsn OYCHHKH, 4YTOOBI dacTtoTa ee
KoJie0aHul yBEeTMYMIIach B 2 paza’?

> I'opusoHTanpHBIE NDPOBOIAIIMN CTEPKEHb IIPSIMO-
/a( YTOJIHOTO CEdeHNs NOCTYNATEbHO BIKETCA BBEPX
C YCKOpEHHEM IO TTaJIKOH HaKJIOHHOW IUIOCKOCTH B
BEPTUKAJIBLHOM OJHOPOJHOM MAarHUTHOM THoj€ (CM.
pucynok). Ilo crepxHio mporekaer Tok =4 A.
VYron HakioHa mwiockocT o = 30°. OTHOIIEHHE Mac-
m J—
7=
My paBeH MOJYJIb MHAYKLHWH MarHUTHOTO TOJIS?

Sy

2
ChI CTEPXHS K €ro JUINHE 0,1 xr/M. Yckopenue crepxas a = 1,9 m/c”. Ye-

®DOTOH ¢ UIMHOI BOJHBI, COOTBETCTBYIOIICH KpacHOU rpanuie Gorodddekra,
BBIOMBAET ANEKTPOH M3 METAJUTMYECKON MIIACTUHKHU (KaTtojaa) B cocyne, U3 Ko-
TOPOro OTKayaH BO3AyX. DJIEKTPOH Pa3TOHSAETCS MOCTOSHHBIM MIEKTPUUECKUM
ToJIeM ¢ HanpsvkeHHOCThI0 £ = 1,8-10° B/M. 3a Kakoe BpeMst ¢ 97IeKTPOH MOXKET
pa3orHaTbCsl B 2JIEKTPUYECKOM MOJE A0 CKOPOCTH, cocTaBisomeit 10% ot
ckopocty cBeta? PenstuBucTCKuil 3QdeKT He yUNTHIBATD.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 105

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu évinonnenuu 3adanuiit wacmu 1 ¢ énanke omeemog Ne 1 noo Homepom
6bINO0IHAEMO020 8amu 3a0anusn (A1-A25) nocmasbme 3HAK «X» 6 KlemoUKe,
HOMEpP KOMOpPOil cOOMEemcnigyen Homepy blOPAHHO20 6AMU Omeema.

Yertsipe Tenma nsuranuch no ocu Ox. B Tabnmie npeacTaBieHa 3aBHCUMOCTD UX
KOOPAMHAT OT BPEMEHHU.

t,c 0 1 2 3 4 5

x,M | 0 2 4 6 8 10

xpM | 0 0 0 0 0 0

xM | 0 1 4 9 16 | 25

x,M | 0 2 0 -2 0 2
Kaxkoe u3 Ten Moro ABUraThCcsi paBHOYCKOPEHHO?
1 2) 2 3) 3 4) 4

[lapuk ABMXETCS 1O OKPY>KHOCTH PAIMYCOM # CO CKOPOCThIO L. Kak u3MeHuT-
Csl IEHTPOCTPEMUTEIBHOE YCKOPEHHE IIaPHKa, €CIIH €0 CKOPOCTh YMEHBIINTD B
2 paza?

1) ymensmmrcs B 2 pasa

2) yBemmuurcs B 2 pasa

3) ymeHsmHTCS B 4 pasa

4) yBemmuurcs B 4 pasa

YV noBepxHOCTH 3eMJIM Ha KOCMOHaBTa AelcTByeT cuia Tsarotenus 720 H. Ka-
Kasi cuila TATOTCHUs JeHCTBYET CO CTOPOHBI 3eMJIM Ha TOTO K& KOCMOHaBTa B
KOCMHYECKOM Kopabiie, IBMXKYILIEMCs 10 KPYroBoi opOuTe BOKpPYr 3eMild Ha
PacCTOSTHUM TpeX 3eMHBIX PaJHycoB OT ee IieHTpa?

1) OH 2) 240H 3) 180 H 4) 80H
[laps! IBHKYTCSI CO CKOPOCTSIMH, MOKa3aHHBIMHU Ha PHCYHKE, U o
crainkuBatoTca. Kak Oynaer HampaBieH CYMMapHBIH HMITYJIbC y @
ITapOB TTOCTIE CTOJIKHOBEHHS, €CIN YAap aOCOIIOTHO YIIPpyTHit? 3

1) «— 2)1 ORN 4 A

© 2010 denepanbHas ciyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanyn
Komnpopanue He fomyckaercst

MasnbylK CTOJNKHYJ CaHKU C BepIIUHBI ropku. Cpasy mocie ToIYKa CaHKH UMe-

T cKOpocTh 5 M/c. Bricora ropku 10 M. TpeHne caHok O CHeT peHeOpeKuMO
Mmaio. KakoBa ckopoCTh CaHOK y ITOJTHOXKHUS TOPKH?

1) 7,5wm/c 2) 10 m/c 3) 12,5wm/c 4) 15wm/c

IMepuon koysebaHni MOTEHIMAIBHON 3HEPTUHU MPYKUHHOTO MasTHUKa 1 c. Ka-
KUM OyZeT mepuoi ee KoJeOaHWH, eclnu Maccy Ipy3a MasTHHKA M KECTKOCTh
NIPYKHUHBI YBEJIUYUTH B 4 paza?

D lc 2) 2¢ 3) 4c 4) 0,5¢

KoaddunueHT TpeHus pe3unsl kojec aBToMoOmis o6 acdanst pasen 0,4. [Ipu
ckopocTd aBmwkeHus 20 M/C BOAWTENb, BO M30C)KAHHWE aBapHH, JOJDKEH IPH-
JIePIKUBATHCSI Panyca MOBOPOTA, HE MEHBIILIETO, YeM

1) 200 m 2) 100 M 3) 40m 4) 10m

B pesysbTaTe HarpeBaHUs Pa3peKEHHOTO ra3a CpeHsAs KHHETHYecKas SHEeprus
TEIIOBOrO ABWKCHHUS €ro MOJIEKYJ yBenuuuiaack B 1,5 pasa. Kak m3meHmiach
TIIPH 3TOM a0COJIIOTHAsI TeMIIepaTypa rasa?

1) ysenmumiacsk B 1,5 pasza

2) yBemmumiIachk B 3 pa3a

3) ymenbmmiacs B 1,5 paza

4) ymeHbIIMIACh B 3 pasza

OnuH MOJTh pa3peKEHHOTO Ta3a CHauala U30TEPMHUYECKH PACIIUPSETCS, a 3aTeM
n300apHO HarpeBaeTcs. Ha kakoM W3 pHCYHKOB M300paskeH rpaduk STHX Mpo-
neccon?

N

Temneparypa KuneHus BOAbI B YAWHUKE CYIIECTBEHHO 3aBUCHUT OT

1) MoirHOCTH HarpeBaTest

2) atMoc(epHOro AaBICHHUS

3) BemiecTBa cocysa, B KOTOPOM HarpeBaeTcs BOAa
4) HayalbHOU TeMIiepaTypbl BOIbBI
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T'a3 ornan xonuuectBo TerioTsl 300 [, a BHEIIHUE CHIIBI COBEPIIMIIN Ha/l HUM

paboty 100 Jx. ITpu aTOM BHYTpEHHSS SHEpPIus rasa

1) ymensmmunacs Ha 200 J{x
2) ysemuumnachk Ha 200 [Ix
3) ymenbmmiach Ha 400 Jlx
4) yBemmumnack Ha 400 Jx

OTHOCHUTENbHAS BIAXXHOCTh BO3yXa B MoMemieHnH paBHa 70% mpu Temmnepa-
Type Bo3nyxa B HeM 20°C. ITonp3ysack TabnuIlel IIIOTHOCTH HACHIIEHHBIX Ia-
POB BOJBI, ONIPEIETINTE MAacCy BOABI B KyOMIECKOM METpe TIOMEIICHUS.

t, °C 16 17 | 18 | 19 | 20 | 21 22 | 23 | 24 | 25

p, 107 kr/M® | 1,36 [ 1,45]1,54|1,63[1,73 | 1,83 | 1,94 |2,06 2,18 2,30

1) 1,73 xr 2) 1,21 kr 3) 1,73:102 ke 4) 1,21-10 2 kr

JIBa TOYCUHBIX OSJCKTPUYECKHUX 3apsja JCHCTBYIOT JIPYyr Ha Jpyra ¢ cuja-
Mu 9 MxH. Kakumu cTaHyT cuibl B3aMMOJECHCTBUS MEXy HUMH, €CIIH, HE Me-
HAS PacCTOSIHAE MEXKIY 3apsIaMH, YMEHBIIHTh MOIYJbh KaXJIOTO M3 HUX
B 3 paza?

1) 1 mxH 2) 3 mxH 3) 27 mxH 4) 81 mxH
JIBa pesucropa, CONPOTHBICHHUS KOTOPBIX PaBHBI 20M ]

20M wu 8OM, BKIIOUEHBI B 3JIEKTPUYECKYIO
LeMb NapaJulebHO, KaK I0Ka3aHO Ha pucyHke. B
9TOM Clly4ae Ajisl 3HaU€HUH CUIIbl TOKa B pe3H- 8 Om </L
CTOpax CIpaBeIMBO COOTHOILIEHUE

1

D) h=2b 2) IIZ%IZ » h=2h 4) I, =4I,

C wucnomnp3oBanneM 3akoHa apanes IS INEKTPOMATHUTHOW HHAYKIMH
(€ = —%) MO>KHO OOBACHUTD

1) BO3HMKHOBEHHE JJIEKTPUYECKOTO TOKa B 3aMKHYTOM KaTyIlKe Mpu
YMEHBIIEHUU CUIIBI TOKA B IPYrOM KaTyIlIKe, HaXOAA1Iecs psAaoM ¢ Heil

2) B3auMOAENCTBUE ABYX MapauIeNbHBIX IPOBOIOB, 0 KOTOPEIM HJET TOK

3) OTKJIOHEHHE MAarHUTHOM CTPEJIKH, PacloyIOKEHHON BOJIU3U MPOBOIAHUKA
C TOKOM TNapaiienbHo eMy

4) BO3HMKHOBEHHE CHJbI, JA€HCTBYIOIIEH Ha ABMXKYILYIOCS 3apsDKEHHYIO
YacTHIly B MATHUTHOM MOJ€e

© 2010 denepanbHas ciryx6a 1o Hax3opy B cepe oOpazoBanus u Hayku Poccuniickoit denepanun
Konmposanye ne Jonyckaercs

HampsbkeHne Ha KieMMax KOHJIEHcaTopa
B KOJeDaTeNbHOM KOHTYpE MEHSeTCS C
; TEYEHHEM BPEMEHH COIJIACHO TpaduKy
1 Ha pucyHke. Kakoe mnpeoOpasoBanue
SHEPrHU HPOUCXOIUT B KOHTYpe B IPO-
MexyTke o 0 10 1-107 ¢?

TN\ 2 /34 107 ¢

" N

2

1) sHeprust NIEKTPUUECKOTO IMOJIS KOHJCHCATOpa mpeodpasyercst B dHEp-
THIO MATHUTHOTO MOJIS KaTYIIKH

2) sHeprus MarHUTHOTO MOJS KaTYIIKH IIpeoOpa3yercss B SHEPTHIO IICK-
TPUYECKOTO IOJIS KOHAEGHCATOPA

3) sHeprust MEKTPUYECKOro IMOJs KOHIECHCATOpA YBEIUUUBAETCS A0 MaK-
CHMAJIEHOTO 3HAYEHHS

4) sHeprusi IBMKEHUS DJEKTPOHOB B MPOBOJAX MpeoOpazyeTcs B SHEPTHIO
JIEKTPUUECKOTO TI0JIsl KOHAEHCaTopa

Ha pucyHke 1mokaszan Xo Jiy4a CBeTa yepe3 CTEeKJISH- !
HYIO TIPpU3MY, HaxoAsmyocsi B Bo3nyxe. Ecian Touka
O — LEHTp OKPY)XHOCTH, TO I0OKAa3aTelb IIpesIoMIle-
HUS CTEKJIA 71 PaBEH

1 CD 2) OB 3) AB
AB oD CD
CBeT OT HEMOABIYKHOTO MCTOYHUKA PACIPOCTPAHSIETCS CO =
CKOpPOCTBIO ¢ ¥ TAJaeT MEePICHIUKYIISIPHO Ha TIOBEPXHOCTh >
3epKaa, KOTOpoe MPHONMKACTCH K MCTOYHHKY €O CKOPO- | *

cThio U (cM. pUCyHOK). KakoBa CKOpPOCTh OTPa)KEHHOTO
CBETa B MHEPIMAIBHONW CHCTEME OTCUCTa, CBSI3aHHOM C 3ep-
Kasom?

1) c—v 2) ¢ 3) cto




EavHbIn rocynapcTBeHHbIn ak3ameH, 2010 . ®dusuka, 11 knacc. 105-4/6

B omnwiTax n T KTy B3SUJIM IUIACTUHY W3 MET TOH BBIX
JIBe "acTullpl, IMEIOIINE OTHOILIEHUE 3aps/i0B L2 4 u Maccel m, U m,, IBU- ° ax 110 GOTOd(PEKTY BIAIN MIACTHHY U3 el 4aﬂna ¢ paboro ona

q: 3,59B u cramu ocBemats ee cBeroMm 4actoTel 3-10" 'm. 3arem wacrory ma-
JKYTCS B OJHOPOJHOM 3JIEKTPUYECKOM IIOJE. Onpeﬂenpn‘e OTHOLIICHHUE MAacC I[aIOHIeﬁ Ha I1aCTuHy CBETOBOU BOJIHEI YBEIINYUIIN B 2 pa3a, OCTaBUB HEU3MCH-
m, . a, 1 HOW MHTEHCHBHOCTH CBETOBOTO Myyka. B pesynbTare 3TOro 4mciao ¢oTodnek-
m—l 3TUX YaCTHI, €CIIM OTHOLIEHUE UX YCKOPEHUM a—l =5 TPOHOB, MOKMIAIOLMX [UIACTHHY 3a 1 C,

1) HE U3MEHMIJIOCH M OCTaJIOCh PABHEIM HYJIIO

D1 2) 8 3) 16 4) 4 ) P y

2) yBenM4YmIOCH Oojee yeM B 2 pasa
3) yBenmuumiIoCh B 2 pasza
4) yBenMUYMIOCH MEHEE YeM B 2 pasa

27
A20 | DneKkTpoHHas 000J0YKa B aTOME AIOMUHKS 13 Al comepxuT

1) 27 snexTpoHOB
2) 40 57eKTpOHOB
3) 13 snekTpoHOB
4) 14 snexTpoHOB

[Ipn m3Mepennn odbeMa Tena ero NOrpy3uiIn B MEH-
3ypKy (cM. pucyHok). Ero o0bem okazascs mpuMepHO
paBeH

1) 46 M 2) 30 M 3) 24 mn

A21 | Kakas mons PAAUOAKTUBHBIX aTOMOB pacnaJacTcs 4YCpe3 MHTEPBAJI BPEMCHU,

PaBHBIN IBYM IIepHOIaM HoIypacmaaa’?
A25 | Ilpu npoBegeHUH IKCIIEPUMEHTA YUYEHUK HCCIIEA0Ball 3aBUCUMOCTD MOJLYJIS CH-

1) 100% 2) 75% 3) 50% 4) 25% Tl YIPYTOCTH TIPY>KHUHBI OT JJIMHBI MIPY>KUHBI, KOTOpas BBEIpaxkaeTcs (opmy-
noit F(1)=k|l—1,|, rae I, — nmuHa npyXuHEl B HeAe)OPMUPOBAHHOM CO-
crosiauu. ['paduk moryuyeHHO! 3aBUCUMOCTH MPHUBEACH HA PUCYHKE.

\ F, H
218 10

A22 | PagnoakTuBHbIH TONOHUI §4°Po, McHBITAB OOMH O-pacman U 1Ba B-pacmana, 3

TIPEBPATHIICS B U30TOI 61 /f

1) ceunma 2*Pb Sal

2) mononus 34*Po 2

3) BucmyTa 31*Bi 0 2 4 6 8 10 12 Lcm

4) pamoma 32°Rn Kaxkoe(-ue) u3 yTBepkIeHui COOTBETCTBYET(-OT) pe3ysIbTaTaM OIbITa?

A. XKectrocTp npy>xuHbI paBHa 100 H/M.
B. JInuHa npy>KuHEI B HeZle(OPMHPOBAHHOM COCTOSIHUH PaBHA 6 CM.

1) tompko A 2) tonbko b 3) uA,ub 4) au A, vu b

© 2010 denepanbHas cayxba 10 Ha30py B cepe obpasoBanus U Hayku Poccuiickoit denepaunn
Komnpopanne He omycKkaercst
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Yacrsp 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6ydem nexomopasa nocnedoga-
menwvHocmb Yudp. Imy nocnedoeamenbHOCMy HA0O 3anucams 6 GIAHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayiouje2o 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 OMOenbHOIl KlemouKe 6 COOMEEMCMeUU ¢ NPuUeeOeHHbIMU 6 O1aHKe 00-
pasyamu.

B cocyzne HemsmMeHHOTO 00beMa HAaXOAWTCS HIealbHBIA ra3. Eciam gacTe rasa
BBIITYCTUTH U3 COCyJia Ipu MHOCTOSIHHOM TEMIIEPATypPE, TO KaK UBMECHATCA BEIIN-
YMHBI: JaBJICHUE ra3a, €ro INIOTHOCTb U KOJIMYECTBO BELECTBA B cOCYye?

Jnst KaXKnoi BeMMUYMHBI OTPEENINTE COOTBETCTBYIOLIUI XapaKTep €€ M3MEHe-
HUsA:

1) yBemuumugach
2) yMeHbIIUIACh
3) He U3MEHHIIAChH

3amumure B TaONHIYy BEIOpaHHBIC HUQPHI U1 KaX 01 (U3NUECKON BETUYUHEI.
Llipsl B OTBETE MOTYT HOBTOPSATHCS.

HaBJ’IeHI/IC raza IInotHOCTH Ta3a KonnuecTBo BemecTBa

[Iapwk OpoIleH BEPTHKAIBHO BBEPX € HAYAIBHON CKOPOCTBIO U (CM.

PHCYHOK). YCTaHOBHTE COOTBETCTBHE MEXIy rpadukamu u Quznde- Y
CKHUMH BEIMYMHAMH, 3aBICHMOCTH KOTOPBIX OT BPEMEHH 3TH TpadyKH

MOTYT IIPEICTaBIATH (f) — BpeMs mojieta). K KaXkaoi Mo3HIH IepBOTo e
cTos011a TO0EePUTE COOTBETCTBYIONIYIO TTO3HIIMIO BTOPOTO ¥ 3aTTHIITH- 0

T€ B TaOJINITY BEIOpAaHHBIE ITH(PHI IO COOTBETCTBYIOIINMH OyKBaMH.
I'PAOUKU OU3NYECKUE BEJIMYNHBI

A) 1) xoopauHara mapuka

2) mpoeKUHUsi CKOPOCTH LIapuKa

3) mpoekuusi yCKOpeHHsI LIapuKa

4) mpoekuust CUIbl TSDKECTH, AeHCTBYIOIEH
A Ha HIapUK

S
Z
<

b)

A b

© 2010 denepanbHas ciryxba o Hax3opy B cepe obpazoBanus u Hayku Poccniickoit denepanun
Komnmposanue ne gonyckaercs

Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
Yucio Haodo 3anucams 6 O1aHK omeemoe Ne 1 cnpaea om Homepa coomeem-
cmeyruezo 3adanus, Hauuhasa ¢ nepeou Kiemouku. Kaorcowviii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUWIUME 8 OMOETbHOU KIeMOYKe 8 COOm-
eemcmeuu ¢ npueedeHHvIMu 6 0aanke oopasyamu. Eounuyvt guzuueckux
6eIUYUN RUCAMb He HYIHCHO.

Ha mocienaeM KujmoMeTpe TOPMO3HOTO ITYTH CKOPOCTH MOE€37[a yMEHBIIHIACh
Ha 10 m/c. KakoB o0muii TOpMO3HOM MyTh MOE3/1a, €CJIM TOPMOXKECHUE MPOUC-
XOIMJIO C TTOCTOSIHHBIM YCKOPEHHEM, a CKOPOCTh B HadaJle TOPMOXCHHUS paB-
HsUTach 72 km/4?

. s
B cocyne oowemom V=501 Haxomutcs renmid mpu gaeinenun p = 10° Ia.
Haiingure BHyTpeHHO0 3Hepruto U renus. ['ennii — oqHOATOMHBIN Ta3.

IIpu pa3omKHyTOH 1enu (CM. PUCYHOK) HI€aIbHBIA BOJIBTMETP
nokasbiBaeT 8 B, a npu 3amkHyTOol nenu — 7 B. BHyTpenHee co-
IIPOTUBJIEHHE MCTOYHHMKA TOKa paBHO 5 OM. Uemy paBHO compo-
THUBJICHUE BHEIIHEH 1enu?

He 3a6y0bme nepenecmu ece omeemul 8 O1ank omeemog No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3a0auu, noaHoe peuieHue KOmopvlx
HeoOx00umo 3anucams 6 dnanke omeemog Ne 2. Pekomenoyemcesa npoeecmu
npedeapumenvroe peuienue Ha uyepnosuke. Ilpu ogpopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyouiell 3a0aqu.

Ha pucynke npuBeneHa sjeKkTpuyeckas IeMb, COCTOAIIAs ear

W3 TAIbBAHUYECKOTO 3JIEMEHTa, peocTara, TpanchopmaTo- E—
pa, aMrepmeTpa M BOJbTMETpa. B HayaibHBII MOMEHT

BPEMEHH IIOJI3YHOK PEOCTAaTa yCTAHOBJIEH IOCEpEAUHE U @

HeroBIKeH. Onmpasch Ha 3aKOHBI 3NEKTPOIUHAMUKH,
00BACHUTE, KaK OYIyT H3MEHSATHCS ITOKa3aHUSI IPHOOPOB B
npoliecce mepeMenieHus moja3yHka peocrata Bipaso. IJC
CaMOMHAYKIUHU NIpeHeOpeyb 0 CPAaBHEHHMIO C E.

Ilonnoe npasunvhnoe peuwenue Kax;cooil u3 zaoay C2—C6 0o1xcno exnruams
3aKOHbl U POpMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CMAMOUHO
013 peulenus 3a0aqu, a maxdce mamemamuiecKkue npeodpazoeanus, pac-
yemsl ¢ YUCTEHHLIM OMEEMOM U, Npu HeoOXo0UMOCmu, PUCYHOK, HOAC-
HANOWUIL peulenue.

ITpn BeIMONHEHHN TpIOKa «JleTarommii BETOCUIIEANCT» TOHIIHUK IBIDKETCS IO
TPaMIUTHHY TOJ ASHCTBHUEM CHIIBI TSDKECTH, HaUMHAs ABWKEHUE M3 COCTOSHHUSA
MOKOsI ¢ BBICOTHI H (cM. pucyHOK). Ha kpato TpaMminHa CKOPOCTH TOHIIMKA
HalnpasJIeHa IOJ TaKUM YIJIOM K TOPH30HTY, YTO AAIBHOCTH €ro IOJeTa MaK-
cumManbHa. [IponeTes 1Mo Bo3ayXy, TOHIIUK PU3EMIIETCS HA TOPU3OHTAIBHBIN
CTOJI, HAXOASIIMICS Ha TOH Ke BBICOTE, YTO M Kpail TpammumHa. Kakosa nanb-
HOCTb noneta S? ColpoTHUBIEHHEM BO3yXa H TPEHUEM IIpeHeOpeyb.

© 2010 denepanbHas cinyxba 1o Hax3opy B cepe oOpazoBanus u Hayku Poccniickoit denepanun
Konmposanue ne gonyckaercs

Cdepuueckyro 000JI04Ky BO3AYIIHOTO IIapa JIENaloT U3 Marepuasa, KBaapar-

HBI MeTp KOTOporo mmeer maccy 1 kr. Pamumyc obomouxu mapa r=2,7 M.
Illap HamomHsIOT Ta3oM npu armocdepsoM masnenun 10° Ila. Temmeparypa
rasa M OKpY>Kalollero Bo3jayxa onunakosa u pasua 0°C. Ompenenure MoIsip-
HYIO Maccy Ta3a, €CIM 0Ka3aJloCh, YTO MIap MOXKET B TAKUX YCIIOBUSX MOTHSITH

4
tonsko cest. (ITnomazns cheps S = 477, 06beM mapa V = gnr3 )

Ioneiii mapuk Maccoit m = 0,41 ¢ 3apsaoM g = 8 HKn aBukeTcs B ropusos-
TQJIFHOM OJHOPOJHOM 3JIEKTPUYECKOM TIONe, HAMpPSKEHHOCTh KOTOPOTrO
E =500 kB/Mm. Kakoit yron a oOpasyeT ¢ BEpTHKAIBIO TPAaEeKTOPHS IIapUKa,
€CIIM €r0 HadalbHasi CKOPOCTh PaBHA HYIIO?

HeGonpmiol rpy3, NOABEIICHHBIH HA HUTH JUIMHOW 2,5 M, COBEpIIaeT rapMo-
HUYECKHE KOJICOaHWs, MPHU KOTOPHIX €ro MaKCHMaJbHAas CKOPOCTH TOCTHTAeT
0,2 m/c. Tlpn momomu coOHparomeil JTUH3bI W300paKEHHE KOJICOIIOMEToCs
rpy3a NpoeuupyeTcss Ha 3KpaH, Haxoaduuiics Ha paccrossauu 0,5 M oT mioc-
KocTH TUH3EL. Ee riiaBHas onTHdeckas OoCh MEPIEHANKYIIIpHA INIOCKOCTH KO-
nebaHnil MasgTHUKA U TUIOCKOCTH 3KpaHa. MakcuMallbHOE CMeIleHHe H300pa-
JKEHUS TPy3a Ha SKpaHe OT NMPOCKIHH IMOJO0XKEHHS PAaBHOBECHS COCTABISET
0,15 M. Ompenenute (HOKYCHOE PACCTOSTHUE JTHH3BL.

DoTokaTox 00IyUaroT cBETOM ¢ JUINHOI BomHEI A = 200 HM. KpacHas rpanuna
doroaddexra ans BemecTBa Gortokarona Ay =290 um. Kakoe Hanpsmkenune U
HYXHO CO3JIaTh MEXIy aHOAOM M KaTOJ0M, YTOOBI POTOTOK IPEeKpaTHiIcs?
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 106

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu evinonnenuu 3aoanuii wacmu 1 ¢ onanxke omeemos Ne 1 noo nomepom
6bINOIHAEMO020 6amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemouKe,
HOMeEpP KOMOPOU COOMEEMCMEyen HoMepPy blOPAHHO20 6AMU OMEema.

UYetsIpe Tena aBuranuch o ocu Ox. B Tabnuue npeactaBieHa 3aBUCUMOCTD UX
KOOpPAMHAT OT BPEMEHH.

t,c 01 ]2 ]|3|4]|5
x,M | 0] 2146|810
xpM| O] 0 [0]|0]|0]O0
x3, M | O 1 4 |9 |16 |25
Xy,M | O] 210 |-2]|0]2

Y kakoro us Tei CKOpOCTh MOTJ1a OBITH IIOCTOSIHHA U OTJIMYHA OT HyJ'IH?
1) 1 2) 2 3) 3 4) 4

[[Tapuk IBUXKETCS MO OKPYKHOCTU PaIIyCcoOM ¥ CO CKOpOCThiO U. Kak m3MeHuT-
Csl €ro IEHTPOCTPEMUTENBHOE YCKOPEHHUE, €CITH PaiyC OKPYKHOCTH yBEIUYUTH
B 3 pa3a, OCTaBHUB CKOPOCTbH IIAPHKA MPEKHEN?

1) yBenuuutcs B 3 pasza
2) yMeHbIIUTCS B 3 paza
3) yBenuuutcs B 9 pas
4) ymessmmtcs B 9 pas

V noBepxnoctu JlyHbl Ha KocMOHaBTa AeicTByeT cuiia Tsarorenus 120 H. Kakas
CUJIa TATOTEHUS JIEHCTBYET CO CTOPOHBI JIyHBI Ha TOTO XK€ KOCMOHaBTa B KOC-
MHYeCKOM KopabJe, IBIKYIIEMCS 10 KpyroBoil opoute BOokpyr JIyHBI Ha pac-
CTOSIHMH TPEX JIYHHBIX PaJUyCcOB OT ee LeHTpa?

1) OH 2) 39H 3) 21H 4) 13H

é
lapsl TBHKYTCS CO CKOPOCTSIMH, MMOKa3aHHBIMH Ha PUCYHKE, H 14
cTaikuBaloTca. Kak Oyner HampaBleH CYMMAapHBIH HMITYJIbC -
LIAPOB MOCJIC CTOJIKHOBEHHS, €CIIM YAAp a0COJIIOTHO YIPyTHii? 1

) — 2\ ) [ 4)t
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ManpuuK CTOJIKHYJI CAaHKH C BEPIIMHEI ropku. Cpasy Hociie TOTYKa CaHKH HMe-
JIM CKOPOCTh 5 M/C, a Y IOZHOXKUSI TOPKH OHA paBHsIACh 15 M/c. TpeHne caHok
0 cHer mmpeHeOpexxnmo Mao. Kakosa BeIcoTa TOpku?

1) 7.5m 2) 10m 3) 15m 4) 20 M

[epron xomebaHMid MOTEHIMATBFHON SHEPTHH MPYXKUHHOTO MasTHHKA 1 c. Ka-
kuM OyJer mepuoj ee KosieOaHWH, eclM MacCy Ipy3a MasTHHKa M JKE€CTKOCTb
NIPYKUHBI YBEJIUYUTH B 4 paza?

) lc 2) 2¢ 3) 4c 4) 0,5¢

ABTOMOOWJIb, JTBUTASCH TIO0 TOPH3OHTAILHOW JOpOTe, COBEPIIACT MOBOPOT IO
Jyre OKpyXHOCTH. KakoB MUHUMAJIBHBIA paguyc 3TOM OKPYXHOCTH IIPU KO-
(uMeHTe TpeHUsT aBTOMOOWIIBHBIX IMH O Jopory 0,4 U CKOpOCTH aBTOMOOHIIS
10 m/c?

1) 25m 2) 50m 3) 100 M 4) 250 M

B pesynbprare oXJIaXXICHUS WACANBHOTO Ta3a CPeRHSS KWHETHYeCKas YHEPTHs
TETJIOBOTO JIBI)KEHHS €0 MOJIEKYJT YMEHBINMIAch B 3 pa3a. AGCONIOTHAS TeM-
mepaTypa ra3a mpu 3ToM

1) yBemuumiacs B 3 pasa

2) yMEHBIIHUIACH B NE) pas

3) yBenuumiachk B V3 pa3

4) yMeHblmiach B 3 pasza

OIMH MOJIb pa3pesKeHHOro rasza CHayajla W30TEPMHUYECKH CXKHMalH, a 3aTeM
N30XOpHO HarpeBaiu. Ha kakoM U3 puCYHKOB M300paskeH TpadMK ITUX IPOLIec-

coB?
0 T 0

D
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Boz[a MOXET UCTIAPATHCA

1) TONBKO MpH KUIIEHUU

2) TONBKO IpHU HarpeBaHUH

3) npu mo0oit Temmeparype, €CiM map B BO3JyXe HaJ HOBEPXHOCTHIO BOJIBI
SIBIISIETCSl HEHACHICHHBIM

4) mpu moOol TemmepaType, €Cl Iap B BO3LyXe HaJl HOBEPXHOCTHIO BOJIBI
SIBIISICTCS] HACBIIIIEHHBIM

I'a3 coepumn paboty 10 [k u momydmsn KoiaudecTBO TeIoThl 6 JIx. BHyT-
PEeHHSISI SHEprUs ra3a

1) yBemmumiace Ha 16 Jx
2) ymensmmiach Ha 16 [Ix
3) yBemumumnach Ha 4 Jx
4) ymenbmunack Ha 4 [Ix

B xybudeckoMm MeTpe BO3ayxa B MOMeIeHUH npu TeMmeparype 20°C HaxomauT-
cst 1,12:10° kr BogsubIx mapos. ITomb3ysick TabmuIeil MIOTHOCTH HACHIICHHBIX
HapoB BOJBI, ONPEEIUTE OTHOCUTENBHYIO BIa)KHOCTh BO3IyXa.

t, °C 16 | 17 | 18 | 19 | 20 | 21 22 | 23 | 24 | 25
p, 107 kr/M® | 1,36 [ 1,45]1,54|1,63|1,73 | 1,83 | 1,94 |2,06 2,18 2,30
1) 100% 2) 75% 3) 65% 4) 55%

JIBa TOYEUHBIX JJIEKTPUYECKHUX 3apsja ACHCTBYIOT APyl Ha Jpyra ¢ CUJIaMuU
9 mxH. Kakumu craHyT cuiibl B3aUMOJEHUCTBUS MEXAYy HHUMH, €CIIH, HE MEHss
paccTosiHHE MeXy 3apsAaaMu, yBEIUIUTh MOYNb KQKI0T0 U3 HUX B 3 paza?

1) 1 mxH 2) 3 mxH 3) 27 mxH 4) 81 mxH
JlBa pe3ncTopa BKIFOYEHBI B JJICKTPHUECKYIO e e~
LeNb MapajuiesbHO, KaK MOKa3aHO Ha PUCYHKE.

3HaueHus cuibl Toka B pe3uctopax /1 =0,8 A, —
I,=02A. J]lna cOmpoTHBICHUH pPE3UCTOPOB Ry L

CIIPABEAJIMBO COOTHOLICHUE

1) Rl = %Rz 2) R1 :4R2 3) Rl = %Rz 4) R] = 2R2
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C HCIONB30BaHHEM OCHOBHOTO 3aKOHA OJICKTPOMArHUTHOW HHIYKIMH
(Cmn = —&) MO’KHO OOBSICHHTB
At

1) B3ammopeiicTBHE ABYX IapaUICIFHBIX IIPOBOJIOB, IO KOTOPHIM HIET TOK

2) OTKJIOHEHHE MAarHUTHOW CTPENKH, PaclloJI0KEHHOH BONM3M IPOBOIHHKA
€ TOKOM IapaJuIEIbHO EMY

3) BO3HHMKHOBEHHE 3JEKTPUYECKOT0 TOKa B 3aMKHYTOH KaTyIIKe IPH yBe-
JIMYEHUM CUJIBI TOKA B JPYTOil KaTyllIKe, HaXOASIIEHCs PSioM ¢ Hel

4) BO3HHMKHOBEHHE CHIIBI, AeHCTBYIOIIEH HA MPOBOJHUK C TOKOM B MarHHT-
HOM I10JIE

HamnpsbkeHne Ha kieMMax KOHJIEHcaTopa
B KOJeOaTelIbHOM KOHTYpE MEHSETCS ¢
2 TE€4EeHHEM BpPEMEHH COIJacHO TIpaduky
1 Ha pucyHke. Kakoe mnpeoOpazoBanue
SHEPruH NPOUCXOAUT B KOHTYpE B IIPO-
1 1\ 2 34 1107 ¢ MEXYTKE OT 2:10% ¢ mo 3-107° ¢?

17 \

2

U, B

1) SHeprust MarHUTHOT'O TIOJISl KATYIIKH YMEHBLIAETCS OT MaKCHMAaJbHOI'O
3Hauenus g0 0

2) SHeprusi MarHUTHOTO TOJI KaTyLIKW NpeoOpas3yeTcss B DHEPTUI0 dJIeK-
TPUYECKOTO T10J1s1 KOHAEHCATOpa

3) SHeprus dJIEKTPUYECKOrO I0JIs KOHAEHCATOpa YBEIMYMBAETCS 10 Mak-
CHMaJIbHOT'O 3HAUCHUS

4) >Heprust MEKTPUIECKOTo MOJIsT KOHJIEHCATOpa Peodpa3yeTcst B SHEPTHUIO
MarHuTHOTO MOJIS KaTyIIKN

Ha pucyHke moka3aH X0/ CBETOBOTO JIyda CKBO3b CTEKJISHHYIO NMPHU3MY, HaXO-
ISIIIYIOCS B BO3/IYXE.

Ecnu Touka O — LEHTp OKPYXKHOCTH, TO IOKa3aTeNlb MPEIOMIICHUS CTEKIa 1

paBeH
CD AB OB OD
D 7B 2 b 3 ob Y OB



A20

A21

A22
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B HHGpHHaJ’ILHOﬁ CUCTEME OTCYETA CBET OT HEIIOABHXKHOI'O
HCTOYHHUKA pacHpoCTpaHACTCsA CO CKOPOCTBIO C. Ecmu wnc-

TOYHUK CBETA U 3€pKaJI0 ABUXKYTCS HABCTpeuy APYT APYry C v

OIMHAKOBBEIMH TI0 MOJYJIIO CKOPOCTSMH U (CM. PHCYHOK),
TO CKOPOCTh OTPAKEHHOT'O CBETa B MHEPIMAIBHON CHCTEME
0TCYeTa, CBI3aHHOH C ICTOYHUKOM, paBHA

3) c+2v

1) ¢c-2v 2) ¢

m
JlBe yacTUIbl, IMEIOIME OTHOIIECHHS 3apsAI0B 22—y y mace 22 = 4, nBu-
q my
KyTcd B OJHOPOAHOM OdJIEKTpHueckoM moiie. HadanbHas cKopocTh y o0enx
qacCTHUIl paBHa HyJ'IIO. OnpeuennTe OTHOILIICHUC KHHECTUYCCKUX 3HepFI/Iﬁ 3TUX

w.
HacTuIy -2 B OZIUH M TOT )X€ MOMCHT BPEMCHHU I10CJIC HavdaJia ABHXKCHHU.
1

1 2) 2 3) 8 4) 4

Atom Gopa EB COJEPKUT

1) 8 mpoToHOB, 5 HEUTPOHOB U 13 PIEKTPOHOB
2) 8 mpoTOHOB, 13 HEWTPOHOB U 8§ HIEKTPOHOB
3) 5 npotoHoB, 3 HEHTPOHA U 5 AIEKTPOHOB

4) 5 npoToHOB, 8 HEUTPOHOB U 13 27IEKTPOHOB

Kakass monst paJMoakTHBHBIX aTOMOB pacralacTcs 4epe3 WHTepPBA BPEMCEHH,
PaBHBII IBYM NIEpHOIaM Ioypacmiaia?
1) 100% 2) 75%

3) 50% 4) 25%

PaxpoaxTiBHEIA mononnit 33°Po, HCIIBITAB OMH O-pacmaj W aBa P-pacraja,
TPEBPATHIICS B H30TOI

212

1) ceunma 2#°Pb  2) mononus 342Po 3) Bucmyra #°Bi  4) tammus 3°T1
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B ombiTax mo GoTodddeKkTy B3SAIM TUIACTHHY M3 METalla ¢ paboToH BBIXOMA

A24

A25

3,5 3B u cramu ocemarh ee cBeToM uyactoThl 3-10" Iy 3atem wactoTy ma-
Jlalollel Ha IJIACTUHY CBETOBOM BOJIHBI YMEHBIIMIM B 4 pa3a, yBEIUYUB B
2 pa3za HHTEHCHBHOCTb CBETOBOTO MydKa. B pesynbrare 3TOro uncno ¢oroanex-
TPOHOB, IOKHJAIOIIKX IUIACTUHY 3a 1 c,

1) ocranock MPUOIU3UTENEHO TAKHM JKE
2) yMEHBIIWJIOCH B 2 pa3a

3) oKazajaoch paBHBIM HYJIIO

4) yMeHbIIUIIOCH B 4 paza

Ha PUCYHKE TMOKa3aHa 4aCTh HIKaJIbl KOMHATHOT'O
Tepmomerpa. OnpenenuTe aOCONIOTHYIO TeMIepa-
Typy BO3AyXa B KOMHATE.

= = =
Las] L] v
1) 21°C 2) 22°C 3) 275K 4) 295K

TTpu NPOBEJIEHUH SKCIIEPUMEHTA YUEHUK UCCIIEN0BAT 3aBUCUMOCTh MOJLYJIsl CH-
JIbI YIIPYTOCTH TPYXKMHBI OT JUTMHBI [PYXHMHBI, KOTOPasi BBIpaXKaeTcs (Hopmy-
noit F(I)=k|l—1Iy|, tne I, — minHa npyxuHsl B HeAe(OPMHPOBAHHOM CO-
crosiHuu. I'paduK MONydeHHOM 3aBUCHMOCTH NPUBE/IEH HA PUCYHKE.

AF H

10

A N
7

| d

o 1 2 3 4 5 6 Lewm

Kaxkoe(-ne) u3 yTBepkKIeHHI COOTBETCTBYET(-10T) pe3yIbTaTaM OIbITa?
A. JlnuHa pyKUHBL B He1e(hOPMUPOBAHHOM COCTOSHIH PaBHA 7 CM.
B. XKectkocTs npyxuns! paBHa 200 H/Mm.

[\S)

1) Tompko A 2) tonbko b 3) uA,ub 4) nu A,uu b
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Yacrsp 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6ydem nexomopasa nocnedoga-
menwvHocmb Yudp. Imy nocnedoeamenbHOCMy HA0O 3anucams 6 GIAHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayiouje2o 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 OMOenbHOIl KlemouKe 6 COOMEEMCMeUU ¢ NPuUeeOeHHbIMU 6 O1aHKe 00-
pasyamu.

B cocyzne nox nopiHemM HaxoAuTCs UAeaNbHbIN ra3. Eciu npu HarpeBanuu rasa
€r0 JaBJICHUEC OCTACTCA IMOCTOSIHHBIM, TO KaK U3MCHATCS BCIWYNHBI. 00BEM Ta-
3a, €r0 MJIOTHOCTh U BHYTPEHHSS 3HEPrus?

J1st KaXxoil BEJTMUMHBI OMPEENUTE COOTBETCTBYIOIIUN XapakTep €€ M3MEHe-
HUA:

1) yBemuumugach
2) yMeHbIIUIACh
3) He U3MEHHIIAChH

3amumure B TaONHIYy BEIOpaHHBIC HUQPHI U1 KaX 01 (U3NUECKON BETUYUHEI.
Llipsl B OTBETE MOTYT HOBTOPSATHCS.

O0Obem raza [TnotHoCTh Taza | BHyTpeHHss sHeprus rasa

[Iapuk GpolieH BEPTHKAILHO BBEPX C HAYAIBHON CKOPOCTBIO U (CM.
PHCYHOK). YCTaHOBUTE COOTBETCTBHE MEXIy rpadukamMu u Qusnye-
CKHMH BEITHYHHAMH, 3aBUCHMOCTH KOTOPBIX OT BPEMEHH 3TH rpauKu
MOTYT MIPEACTABIATE (fy — Bpemst mojera). K kax10i mo3uiuu nepBo-
ro cronfia moadepuTe COOTBETCTBYIOIIYIO TMO3MIMI0 BTOPOTO H 3a-
MUIIATE B TaOJMITY BHIOPAHHBIC ITU(PPHI MO COOTBETCTBYIOIIUMU OY-
KBaMH.

<y

T'PAOUKU OU3BNYECKUE BEJIMYNHBI
A
A) \ ~ 1) xoopauHara mapuka
0 N{) "t 2) mpoekiusi CKOPOCTH IIIapHKa
3) mpoekIus yCKOPEHHS [IaprKa
4) MOAyNb CHUJIBI TSKECTH, ACUCTBYIOLIEH Ha
0“ fy HIAPUK
B) -
A b
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Omeemom K Kaxcoomy u3 3aoanuii B3—B5 6yoem nexomopoe uucno. Imo
Yyucno Hado 3anucamos 6 6aank omeemos Ne 1 cnpasa om nomepa coomeem-
cmeyrouiezo 3a0anus, Hawunas ¢ nepeou Kiemouku. Kaswcowvrii cumeon
(uudhpy, 3anamyro, 3HaK MuUHyc) RUMIUME 8 OMOEIbHOU Klemo4Ke 8 cOon-
éemcmeuu ¢ npueedeHHvIMU 6 0aanke oopasyamu. Eounuyvt guzuueckux
8€JIUYUH RUCAMY He HYHCHO.

Ha nmocienaemM KujioMeTpe TOPMO3HOTO IIyTH CKOPOCTH MOE€37[a yMEHBIIHIACh
Ha 10 M/c. Ompenenure CKOpPOCTh B Haydaje TOPMOXKEHUS, €CIH OOIIUH TOp-
MO3HOW IyTh II0€37]a COCTaBHI 4 KM, a TOPMOXKCHHE OBIIO paBHO3aMEIJICH-
HBIM.

WneanbHbBI 0JTHOATOMHBIN T'a3 HAXOJUTCS B cocye o0beMoM 1,2 o IoJ1, 1aB-
nenneM 4-10° [Ta. OmpesenuTe BHYTPEHHIOK SHEPIHIO 3TOrO raza. OTBET BbI-
pasure B KWIOMLKOYIIX (KIDK).

CxeMa 3JIeKTpUYecKod Iy MoKa3aHa Ha pHCyHKe. BHyTpeH-
Hee COIPOTHBIIEHHE UCTOYHMKA ToKa paBHO 0,5 Om, a compo-
TuBNIeHHE pesucropa 3,5 Owm. IIpu 3amKHYyTOI Henn waeass-
HbI BOJIBTMETpP HOKa3biBaeT 7 B. Kakoe 3HaueHue Hampsbke-
HUsI TOKa3bIBaeT BOIBTMETP MPU PA3OMKHYTOH IIenu?

He 3a6y0vme nepenecmu ¢ce omeenul 6 O1anK omeemos Ne 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooii 3a0auu, nojaHoe peuieHue KOmopvlx
Heo0x00umo 3anucamy 6 dnanke omeemog Ne 2. Pexomenoyemcea nposecmu
npedseapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewrenus e
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusa (Cl1 u m.o.), a
3amem pewienue coomeemcmeyouiell 3a0ayu.

Ha pucynke npuBenieHa 3JIeKTpHYECKas I€lb, COCTOSIMIAs ey

13 TaIbBaHUYECKOTO 3JIEMEHTA, PeocTaTa, TpaHcdopmaTo- - —
pa, ammepMeTpa W BOJBTMETpa. B HadadbHBIE MOMEHT

BPEMEHH IOJI3yHOK peocTaTa yCTaHOBJICH IOCEPEAHHE U ®
Hemo/BIkeH. Omnmpasch Ha 3aKOHBI AJIEKTPOAMHAMUKH,

00BACHHUTE, KaK OyayT M3MEHATHCS MOKa3aHWsA MpHOOpPOB

B IIpolecce IepeMeIIeHNs IOJI3yHKa peocTara BIEBO.

O1C caMOMHIYKIMK IpeHeOpeysb M0 CPABHEHUIO C €.

Ilonnoe npasunvnoe peuwrenue Kaxicooi uz 3aoau C2—C6 oondicno exnouans
3aKoHbl U POpPMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CHAMOYHO
014 pewienus 3a0auu, @ MaKdice mamemamuiecKue npeoodpazoeanus, pac-
Yyemol C YUCEHHLIM OMEEHOM U, NPU HEOOXO00UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuienue.

[Ipu BEIMONMHEHNH TprOKa «JleTaromuii BEIOCUNIEANCT» TOHIIMK JBUXKETCS TI0
TPaMIUIMHY TOJ] J€HCTBUEM CUJIBI TSHKECTH, HAUWHAS JIBHJKEHUE M3 COCTOSIHHS
MoKosi ¢ BeICOTHI H (cM. pucyHOK). Ha kparo TpaMIimHa CKOPOCTh TOHIIUKA
HaIlpaBJIeHa IO/ TaKKM YTJIOM K TOPHU30HTY, YTO JAJIBHOCTH €ro IOJIeTa MaK-
cuMmanbHa. [IponereB mo BO31yXy, TOHIIMK MPU3EMIISIETCS] HA TOPHU3OHTATIBHBIN
CTOJI, HAXOSAIIUKCA Ha TOH e BBICOTE, UTO U Kpail TpamrinHa. KakoBa BbICO-
Ta moJsieta /2 Ha 3ToM TpamiutnHe? CONMpOTHBIIEHUEM BO3/IyXa M TPEHHEM TIpe-
HeOpeyb.
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C(I)epI/IquKy}o 060H0‘1Ky BO3AYHIHOIoO mapa ACJIaroT U3 MaTrepualia, KBaapar-

HBIH MeTp KoToporo uMmeeT maccy | kr. Illap HamoONHSIOT remueM Mpu aTMo-
cheprom nasiennu 10° [Ta. OmnpenennTe MUHAIMATBHYIO MacCy 0GOIOUKH, IIPH
KOTOpOH IIap HAa4YHEeT MOJAHUMATH caM cebs. TeMmeparypa reius M OKpyKaro-
1ero Bo3ayxa oamnaxosa u pasaa 0°C. (ITnomans chepsr S = 4%, 00beM ma-

pal= %mﬁ.)

[oneiit mapux maccoit m = 0,4 r ¢ 3apsaom g = 8 HKi nBUkeTcs B OTHOPOI-
HOM TOPU30HTAIBHOM 3JICKTPUYCCKOM II0JIC M3 COCTOSHHUSA MOKOs. TpaekTopus
nraprka o0pasyer ¢ BepTHKalblo yroi o =45°. YeMy paBeH MOIyJb Hamps-
JKCHHOCTH DJICKTPHUYECKOro moJjst E?

HeOomnpmioit Tpy3, MOABEIIEHHBI Ha HUTH JUIHHOHM 2,5 M, cOBepIIaeT rapMo-
HUYECKHE KOJIEOaHW, MPHU KOTOPHIX €r0 MAaKCHMAaJbHAas CKOPOCTH TOCTHTAaeT
0,2 m/c. IIpu momommm coOuparomei JHH3BI ¢ QOKycHBIM paccrosHueM 0,2 M
n300pakeHHe KOJIEOIIOIerocs rpy3a HMpoeupyeTcs Ha SKpaH, PACIONOKCH-
HBII Ha paccTostHUH 0,5 M OT TMH3BL ['1aBHast ONTHYECKast OCh JIMH3bI NIEPIICH-
JUKYJISIpHA IUIOCKOCTU KoJieOaHMI MasTHHKA U IUIOCKOCTHU dKkpaHa. Ompenenu-
T€ MaKCHMaJbHOE CMEIIeHHEe M300pakeHHs Ipy3a Ha KpPaHE OT IOJIOKCHHS
paBHOBECUSL.

Kpacnas rpannna gotoaddexra ans Bemectsa Gotokarona Ao =290 um. [pu
00JIlydeHHH KaToJa CBETOM C JIMHOW BOJIHBI A ()OTOTOK MpEKpamaeTcs mpu
HaNpsDKCHUH MEXAy aHomoM Hu katomoM U=1,9 B. Omnpenenure miuHYy
BOJTHBI A.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 107

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bInoInAemo20 eamu 3aoanusn (A1-A25) nocmasvme 3HAK «X» 6 KlNeMoOUKe,
HOMED KOMOPOU cOOMEemCcneyen Homepy blOpAHHO20 6AMU OmEema.

UYertspipe Tena apuranuch mo ocu Ox. B

TaOJNUIE NpeICTABIEHA 3aBUCUMOCTE UX |5 C 0 | 1 ]2 ]3]4
KOOpPJIMHAT OT BpeMEHH. Y KakKoro u3 XM | 2 | 41618110
TeJ CKOPOCTH ObLIa paBHA HYJTIO? oM | 2 1212122
X3, M 1 4 9 16 | 25
X4, M 2 0 -2 0 2
1 2) 2 3) 3 4) 4

[lapux ABMXKETCS MO OKPYKHOCTH PagUyCcoM 7 ¢O CKOpocThio v. Kak n3MeHuT-
Csl IEHTPOCTPEMUTENBHOE YCKOPEHHUE IIAPHUKA, €CIIU €r0 CKOPOCTh YBEIUUIHTh B
3 paza?

1) yBemmuurcs B 3 pasa

2) ymeHbIIuTCs B 3 pasza

3) yBemuuutes B 9 pas

4) YMCHBIIHUTCS B NG pa3

[pyskuHa, KecTKOCTh KoTopoii k= 10" H/M, mox neiictauem cust 100 H pac-
TSHETCS Ha

1) 1Iwm 2) 10 cm 3) 1cem 4) 1 mm

OnuHaKOBBIE MIAPBI JBIDKYTCS C OAWHAKOBBIMH IO MOIYIIIO
CKOPOCTSIMH B HAIIPAaBJICHUSX, YKA3aHHBIX CTPEIKaMH Ha PUCYHKE,
n abCONIOTHO HEympyro coymapsorcs. Kak Oyzer HampaieH

‘\G) AMITYJIbC IAPOB MOCIIE UX CTOTKHOBEHUS?
-—

Z)l )X 4/
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Masb4uK CTOJKHYJ CaHKH C BEpIIMHBI rOpkH. BricoTta ropku 10 M, y ee moa-
HOXUSI CKOPOCTb CaHOK paBHsIach 15 M/c. TpeHue caHOK O CHET IpeHeOpeKH-
Mo Maito. Kakoii Gbu1a CKOPOCTh CaHOK Cpasy Mocie TOJIYKa?

1) L,5wm/c 2) 2,5wm/c 3) Swm/c 4) 7,5w/c

[epuon xonebaHuMii MOTSHIMATBHON SHEPTUH MPYKUHHOrO MastHUKA 1 c. Ka-
KUM OyZeT Mephoi ee KoJeOaHWH, eclnu Maccy Tpy3a MasTHHKA U KECTKOCTh
MIPY>KUHBI YBEJIUYUTH B 4 pa3a?

N 1c 2) 2¢ 3) 4¢ 4) 0,5¢

C Kakoif MaKCHMaJIbHOH CKOPOCTBIO MOKET OE€3011acCHO JIBUraThCs aBTOMOOWIIb
IO TOPU3OHTAJIFHOW JOpore Ha MoBOpoTe paxmycoM 81 M, ecmu kodddumeHt
TpeHUs KoJiec o Jopory paseH 0,47

1) 12 m/c 2) 15 m/lc 3) 16,2 M/ 4y 18 m/c

B PEIYIbTATE OXJIAKACHUA HMACAJIBHOTIO rasa abCcoJIroTHAs TEMIICpaTypa rasa
YMEHBIINIIACh B 3 pasa. Kak um3menwnmach IIpU 3TOM CPEAHAA KHHCTUYCCKasA
OHEPTUA TEIJIOBOI'O JBMKEHUA €TI0 MOHeKyH?

1) yBemmuumiacs B 3 pasa
2) yMeHbIIMIAach B 3 pasza
3) yBenu4muiIach B NG} pa3

4) yMCHBIIHMJIACH B \/g pas

OnuH MOJIb UICANTBHOTO ra3a CHavasla PacIlupseTcsl IpU MOCTOSIHHON TeMIepa-
Type, 3aTeM HarpeBacTcs MpPU MOCTOSHHOM 00beMe 0 MEePBOHAYAIBHOTO 3HA-
YeHUs OaBJICHUS U, HAKOHEI], OXJIAXKAACTCs MIPU IMOCTOSHHOM AaBieHun. Kakoii
u3 TpauKoB B KOOpAWHATAX p-T COOTBETCTBYET TUM U3MCHEHHSIM?
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14 | JIBa pe3ucTopa, CONpOTUBIECHUS KOTOPBIX R =2 OM u

TBCp}IOC BCIICCTBO MCIJICHHO HArpe€BaJIOCh B KAJOPHUMETPEC IPU ITOCTOAHHOM

TPUTOKE Teruia. B TaGiuIle MPHUBENCHE! PE3yNIBTATH H3MEPEHH €r0 TeMmepa- R> = 8 OM, BKJIOYEHbI B SIEKTPHYECKYIO LIEMb MOCHe- —[ o 2
TYPBI € TCHCHHCM BPCMCHH. JIOBAaTEJbHO, KK MI0KA3aHo Ha pucyHke. CpaBHUTE 3Ha- I I,
Bpewms, mun 0 2 4 6 8 10 12 14 YEHUS CWIIBI TOKA B PE3UCTOPAX.
Temmneparypa, °C | 72 | 77 | 80 80 80 81 88 95 1 1

. 1) L==5L 2) =4I 3 L=1 4) L=-=1
B kanopumerpe yepes 7 MUH TOCIE HaYaa U3MEPEHHUH BENIECTBO HAXOAIOCH 2 4

1) ¥ B XKHIKOM, U B TBEPAOM COCTOSTHHUAX
2) TONBKO B TBEPAOM COCTOSIHUU

3) TOJBKO B )KHJIKOM COCTOSTHUU

4) TOJNBKO B Tra3000pa3HOM COCTOSIHUU

C wucnonb3oBanueMm 3akoHa Dapazges a1 3JIEKTPOMATHUTHOW WHIYKIUH
(SHHH = _&
At

1) OTKIOHEHHE MAarHUTHOW CTPENIKH, PAcIONIOXKEHHOH BOIM3M HMPOBOAHUKA C
TOKOM NapaJuIeIbHO EMY

2) BO3HMKHOBEHHE CHJIBI, JCHCTBYIOLIEH Ha ABIKYIIYIOCS 3apsSKEHHYIO YaCTH-
11y B MarHUTHOM T10JI€

3) B3auMOAEHCTBHE ABYX MapauIeIbHBIX IPOBOIOB, 10 KOTOPHIM UAET TOK

1) ysemnuunacek Ha 300 Jx 4) TOSBIICHHWE TOKA B 3aMKHYTOM KaTyIlIKe B MPOIIECCE YAAJIEHUS U3 HEE MOCTO-
2) ysemuuunnach Ha 600 JIx SIHHOT'O MarHuTa

3) ymenbmmnack Ha 300 Ix
4) He U3MEeHuJIach

) MOXKHO OOBSICHUTB

I"a3 momyuwnn xomudecTBo TermaoTsel 300 JIx u coBepmmi padoty 300 k. Ipu
9TOM BHYTPEHHSIS SHEPTHs Ta3a

B nabope paguoneraneil 11 U3rOTOBICHHS IPOCTOTO KOIeOATETbHOTO KOHTYpa
HUMEIOTCSl [IBe KaTYLIKU ¢ MHAYKTUBHOCTSIMU L= 1 MkI'H 1 L, =2 MkI'H, a Tak-
JKe J1Ba KOHAeHcaTopa, eMKocTH KoTopelx C; =3 n® u C, =4 n®. [Ipu xakom

OrHocuTenbHas BIaXHOCTh BO3/yXa B IOMELICHHH paBHa 70% npu remmepa- BBIOOpE JBYX JIEMEHTOB U3 3TOr0 HabOpa MEepHOA COOCTBEHHBIX KOIeOaHUi
Type Bo3ayxa B HeM 20°C. Ilomnb3ysce Tabnuiiell JaBiaeH!s HaCBIICHHBIX N1apOB koHTypa T OyaeT HaNMEHBIITUM?
BO/IBL, ONIPEJIETUTE JaBICHUE BOISHBIX IAPOB B IOMEILCHHH. 1) LiuC 2) LunG 3) LG 4) LinG
t, °C 16 | 17 | 18 | 19 | 20 | 21 22 | 23 | 24 | 25
p, MM pr.cr. | 13,6 |14,5]15,5]|16,5]|17,5]| 18,7 | 19,8 | 21,1 |22,4| 23,8

Ha pucyHke 1moka3aH X0/ CBETOBOI'O JIyya CKBO3b CTEKISIHHYIO MPU3MY, HAaxo-
1) 21,1 mm pr. cT. JSITYIOCS B BO3IyXe.
2) 25 MM pT. CT.

3) 17,5 MM pr. cT.

4) 12,25 MM pr. CT.

OnHO MasieHbKOE 3apsyKEHHOE TEeJo AeCcTByeT Ha apyroe ¢ cuioi F. C kakoit
CHJIOHN TIepBO€ Teo OyIeT IeHcTBOBAaTh Ha BTOPOE, €CIIH 3apsAa OJHOTO M3 HUX

YMEHBIINUTSE B 3 pa3a, a 3aps]] BTOPOT0 YBEIHYHTH B 3 pa3a?
F Ecmu Touka O — HEHTp OKPYKHOCTH, TO ITOKA3aTeNb IPEIOMICHHS CTEKJIA 11 pa-

F
1) ry 2) 9F 3) 3 4) F BEH

AB CD OB OD
D e 2 4B 3 oD Y 0B
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B unHepuuanbHON cucTeMe OTcueTa CBET OT HEMOJABUXK- —>
HOI0 MCTOYHMKA PACIPOCTPAHSETCS CO CKOPOCTBIO C. o
KakoBa cKOpOCTh OTPaKEHHOT'O CBETa B MHEPLMAIbHON
CHCTEME OTCYEeTa, CBSI3aHHOM € 3epKajioM, KOTopoe yJa-
JISIETCS OT UCTOYHUKA CO CKOPOCTBIO U (CM. PHUCYHOK)?

2) ct+o 3) ¢

) c—-v

m
JIBe "acTuIbl, UMEIOIUE OTHOIICHUE 3apsiIOB L2 - 8 u mMacc —= = 2, IBH-
q my
JKYTCSL B OJAHOPOJHOM 3JIEKTPHUYECKOM mosie. HadanbHas cKOpocTh y o0enx
yacTHll paBHa Hyr0. Onpenenure OTHOLIEHUE UMITYJIbCOB 3TUX YaCTHUIL P2 B
P

OAHWH U TOT K€ MOMCHT BpeMeHI/I II0CJIC HavaJia ABUXKCHUS.
1) 16 2) 2 3) 8 4) 4

AToMm Gepuius ; Be conepxkut

1) 4 mporoHa, 9 HEHTPOHOB U 4 3IEKTPOHA
2) 4 mpoToHa, 5 HEWTPOHOB M 4 PIEKTPOHA
3) 9 mpoToHOB, 4 HelTpoHa U 9 PTEKTPOHOB
4) 9 mpoTtoHOB, 13 HEWTPOHOB U 4 BIEKTPOHA

Kakas nons paguoakTUBHBIX aTOMOB PacHalaeTCs 4epe3 MHTEPBal BPEMEHH,
PpaBHBIH AByM IepHOAaM Momypacnaia?

1) 100% 2) 75% 3) 50% 4y 25%

PannoakTuBHBIA pasoH §§2Rn, WCIBITAaB OJWH Ol-pacmaja W JABa [3-pacmaja,
MIPEBPATUIICS B U30TOII

1) pamona 2.%Rn  2) mononms 3,°Po 3) acrara 3.8 At 4) pamona 32°Rn

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuiickoit denepanun
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B omnbitax mo ¢orosddexTy B3N IUIACTHHY M3 MeTaia ¢ paboToil BbIXOa

A24

3,53B u cranu ocBeniaTh €¢ CBETOM YaCTOTHI 3-10" ', 3arem 4acToTy ma-
JIarolIell Ha IUTACTHHY CBETOBOM BOJIHBI YBEIIMYIUIN B 2 pa3a, OCTAaBHB HEH3MECH-
HOW MHTEHCHBHOCTH CBETOBOT'O Iy4Ka. B pe3ynbTare 3TOro MakCHMalbHas KH-
HETHYeCKas SHepTHs (HOTOIEKTPOHOB

1) He m3MeHHIACH, T.K. (POTOIIEKTPOHOB He OyaeT
2) yBenuumiack Oonee yeM B 2 pasza

3) yBemuumiach B 2 pasza

4) yBemuuuiach MeHee 4eM B 2 pa3a

[Ipn m3MepeHNH HalpsHKSHUS HA KOHIIAX MTPOBOJIOYHOHN CITMpPANTH YETHIpE yde-
HUKA II0-pa3HOMY HOACOCIMHIIN BOJNBTMETp. PesymbraT 3THX padoTt m300pa-

IIpu MpoBe/IeHMH IKCIEPUMEHTA YUEHUK MCCIIEI0BAT 3aBUCMMOCTb MOJIJIsl CH-
JIbl YIPYTOCTH MPYKUHBI OT JUIMHBI MPYKUHBI, KOTOPas BBIpakaeTcs (opMmy-
noit F(l)=k|l—-1,|, rae I, — anuna npyxuHBl B HeAe)OPMUPOBAHHOM CO-
crosiHuu. I'paduK NONydeHHOM 3aBUCHMOCTH NPUBE/IEH HA PUCYHKE.

\ F,H

[N e R =)
7

0 2 4 6 8 10 12 Lcm

Kaxoe(-ue) u3 yTBep>kaeHH COOTBETCTBYET(-10T) pe3yIbTaTaM OmbITa?
A. I naHHOM NPy UHBI HE BBINONHsIETCA 3aKoH ['yka.
B. XKectkocTs npyxuns! paBHa 100 H/m.

3) uA,ub 4) au A, vu b

1) Tompko A 2) Tonbko b
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Yactb 2

Omeemom K Kaxcoomy u3 3aoanuii B1-B2 6yoem nexomopas nocnedosa-
menvHoCmb Yupp. Imy nociedoeamenbHOCMy HAOO 3anucams 6 0J1AHK OM-
eemoe Ne 1 cnpasa om Homepa coomeemcmayouiezo 3a0anus 6e3 npooenos
U Opy2ux CuMe0/108, HAUUHAaA ¢ nepeoil Kiemouku. Kax;coyrw yugpy nuwiume
6 0mOeIbHOIl KilemoyKe 8 COOMEEenCmeuUu ¢ NPUEeOeHHbIMU 6 D1aHKe 00-
pazuamu.

B cocyne Henm3sMeHHOTo 0O0beMa HaXOIUTCS MICabHBIA ra3. YacTs ra3a BBIIyC-
KaJM U3 COCyJa TaK, 4TO JaBJIEHUE OCTAaBAIOCh HEM3MEHHBIM. Kak n3MeHmIuch
IIpY 3TOM TEMIIEpATypa ra3a, OCTABLIETOCS B COCYAE, €ro MIOTHOCTh U KOJInYe-
cTBO BemiecTBa? JInsl Ka)XIOW BETUYMHBI ONPEACIUTE COOTBETCTBYIOIIUI Xa-
pakrep ee U3MEHEHUS:

1) yBenuumiach
2) yMEHBIIWIACH
3) He u3MEHWIACh

3anummTe B TabNHIYy BEIOpaHHBIE THUGPHI T KaXI0H (HU3NIECKOI BETHIUHEI.
{udps! B 0TBETE MOTYT TOBTOPSITHCS.

TeMnepaTypa rasza | [motHocTs raza KonmgecTBo BemecTBa

[lapuk GpoIIeH BEPTHKAIBHO BBEPX C HAYAIBHON CKOPOCTBIO U (CM.
PHUCYHOK). YCTaHOBUTE COOTBETCTBUE MEXIy rpaduKaMu U (u3mye-
CKMMH BEJIMYMHAMH, 3aBUCUMOCTH KOTOPBIX OT BPEMEHHU 3TH I'paduKu
MOTYT MPEACTaBIAThH (¢ — BpeMs nonera). K kaxaoit mo3umuu nepBo-
ro cTondua noadepuTe COOTBETCTBYIOLIYIO MO3HMILHMIO BTOPOTO H 3a-
NUILINTE B TAONUIy BHIOpaHHBIE HU(PHI 10J] COOTBETCTBYIOIINUMH OY-
KBaMH.

<y

I'PA®UKU OU3NYECKUE BEJIMYMHbBI
A) 1) mpoeKIus CKOPOCTH IaprKa
2) IpoeKnus YCKOpPEHUs IapruKa
3) KuHeTHUYecKas YHEprus Mapuka
4) moTeHIMAaNbHAS SHEPTHUs IapHKa
b)
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Omeemom K Kaxcoomy u3 3aoanuii B3—B5 6yoem nexomopoe uucno. Imo
Yyucno Hado 3anucamos 6 6aank omeemos Ne 1 cnpasa om nomepa coomeem-
cmeyrouiezo 3a0anus, Hawunas ¢ nepeou Kiemouku. Kaswcowvrii cumeon
(uudhpy, 3anamyro, 3HaK MuUHyc) RUMIUME 8 OMOEIbHOU Klemo4Ke 8 cOon-
éemcmeuu ¢ npueedeHHvIMU 6 0aanke oopasyamu. Eounuyvt guzuueckux
8€JIUYUH RUCAMY He HYHCHO.

Ha nocreaemM KmitoMeTpe TOPMO3HOTO IyTH CKOPOCTH ITO€3/a TIPH TOPMOIKe-
HUH C IIOCTOSHHBIM YCKOPSHHEM yMeHbImmIachk Ha 10 m/c. Onpenenure BpeMs
TOPMO>KEHVISI, €CITH CKOPOCTh B HAa4aje TOPMO3HOTO ITyTH ObLTa 72 KM/H.

. . 3
WneanbHBI OMHOATOMHBIA Ta3 HaXOomUTCs B cocyne oobemoM 0,6 M. Ero
BHYTpeHHss dHeprus paBHa 1,8 xJlxx. Onpenenure napinenue raza. OTBET BbI-
pasure B kntormackansx (k[1a).

Korma menp pasoMkHyTa (CM. PHCYHOK), MICATBHBIA BOJBT-
MeTp nokasbiBaeT 8 B. Ilpu 3aMkHYTO# 11en BOJIBTMETp TOKa-
3piBaeT 7 B. ComporuBienue BHemHeidl menu paBHO 3,5 Owm.
UeMy paBHO BHYTpPEHHEE COINPOTHBIICHHE HCTOYHUKA TOKa?
OTBET OKPYTIIUTE J0 TCCATHIX.

He 3a06y0vme nepenecmu 6ce omeemul 8 61anK omeemog No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooii 3a0auu, nojaHoe peuieHue KOmopvlx
Heo0x00umo 3anucamy 6 dnanke omeemog Ne 2. Pexomenoyemcea nposecmu
npedseapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewrenus e
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusa (Cl1 u m.o.), a
3amem pewienue coomeemcmeyouiell 3a0ayu.

Ha pucyHke npuBeleHa 31€KTpUUEcKasi LENb, COCTOS-

masi U3 TrajdbBaHUYECKOI'O JIEMEHTA, PEOCTara, TpaHC-

¢dopmaTopa, amriepMeTpa M BOJNBTMETpa. B HauambHBII

MOMEHT BpPEMEHM IIOJ3YHOK pPEOCTaTa YCTaHOBJIEH B
0 KpaﬁHCe BCPXHCC MOJIOXKCHNUEC 1 HCTIOABUIKCH. Onnpaﬂcr)

Ha 3aKOHBI 3JEKTPOAMHAMHUKH, OOBSICHWTE, Kak OyIyT

N3MEHATHCS TTOKa3aHUs MPHOOPOB B IpoIecce mepeme-
MeHHs MTONI3YHKa peoctaTta BHU3. DJIC caMOMHIYKIIMU TIpeHeOpeus Mo cpaBHE-
HHUIO C E.

Ilonnoe npasunvrnoe peuwrenue Kaxcooit u3 zaoay C2—C6 0oxcHo exnrwuams
3aKOHbBL U (hopmynbl, npUMeHeHUe KOMOPbIX He0OX00uMo U 00CHMAaAmOYHO
013 peuwlenus 3a0a4u, a maxdHce mamemamuuecKkue npeodpazoeanus, pac-
yemsl ¢ YUCTEHHLIM OMEEMOM U, NpU HeoOXo0UMOCmu, PUCYHOK, ROAC-
HANOWUIL peulenue.

IIpu BbINONHEHUM TpIOKa «JIeTarouil BETOCUIIEANCT» TOHIIMK JIBUXKETCS 110
TPaMIUTHHY TOJ ASHCTBHEM CHIIBI TSDKECTH, HaUMHAs ABWKEHUE M3 COCTOSHHS
MOKOsSI ¢ BBICOTHI H (cM. pucyHOK). Ha kparo TpaMmiInHa CKOPOCTh TOHIIMKA
HaIpaBJIeHa 0] TAKUM YIJIOM K TOPU30HTY, YTO JAlIbHOCTh €ro I0JeTa Mak-
cumaibHa. [Iponeres 1o Bo31yXy, TOHIIMK IPU3EMIIIETCS. HA TOPU30HTANIbHBIH
CTOJI, HAXOAAIIMICA Ha TOH K€ BBICOTE, UTO U Kpail TpamiinHa. KakoBo BpeMs
nosera? ConpoTHBIEHNEM BO3yXa M TPEHHEM IIPeHeOpeyb.

3 S
\\\\\\
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C(bepnqem(aﬂ 000J109Ka BO3AYIIHOI'O mapa cAcjiaHa U3 MaTcpualia, KBagpar-

HBIH MeTp KoToporo uMeeT maccy 1 kxr. lllap HamomHeH ra3oM mpu atMocdep-
HoM nasiernn 10° ITa. Bo CKOJIBKO pa3 MOJSIpHAsE Macca BO3AyXa GOJIBIIE MO-
JSIPHOM Macchl ra3a, KOTOPHIM HAIIOJTHEH IIap, €CIH Iap NOAHUMAET caM cels
npu paauyce 2,7 M? Temmeparypa ra3a H OKpy>KaroIero Bo3Iyxa 0ONHAKOBa U

pasra 0°C. (ITnomazns chepst S = 417, 0Gbem mapa V= %nr3.)

[Tonplit MONIOXKUTENBHO 3apsHKEHHBIN WapUK Maccoit m = 0,4 © IBUXKETCS B TO-
PH30HTAIBHOM  OJHOPOIHOM  DJIEKTPHUYECKOM TMONE  HampsKEHHOCTBIO
E =500 kB/M u3 cocrostHus nokost. TpaekTopusi mapuka o0pa3yer ¢ BepTHUKa-
Ibt0 yrou o = 45°. Yemy paBeH 3apsj mapuka g?

HeOomnpmioit Tpy3, NOABENICHHBIH HA IIMHHOW HUTH, COBEpINAET TapMOHHYE-
ckue konebanus ¢ ammurynoi 0,1 M. IIpum momomm coOuparomei JMH3BI ¢
¢doxycHbIM pacctosiHreM 0,2 M m300pakeHrne KOJIeOIOErocs rpy3a Mpoeu-
pyeTcsl Ha dKpaH, pacroyiokeHHbIH Ha paccrostaud 0,5 M oT nuH3bL. [naBHas
ONTHUYEeCKas OCh JIMH3BI MEPHEHIUKYIAPHA INIOCKOCTU KOJIeOaHUH MasTHHUKA U
IUIOCKOCTH 3KpaHa. MakcuMmalbHasi CKOPOCTh M300paKeHUs Tpy3a Ha 3KpaHe
pasHa 0,3 m/c. KakoBa qnrHa HUTH moaBeca?

IIpu obnyueHnn kaToja CBETOM ¢ JUIMHOM BOJHBI A = 200 HM (OTOTOK Ipe-
KpamraeTcst IpH HaNpsDKCHUH Mexay aHojoMm u karogom U= 1,9 B. Ompene-
JIUTE KpacHyIo rpaHully Gpotodddexra Ay A1 BemecTBa GoToKaToa.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 108

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu evinonnenuu 3aoanuii wacmu 1 ¢ onanxke omeemos Ne 1 noo nomepom
6bINOIHAEMO020 6amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemouKe,
HOMeEpP KOMOPOU COOMEEMCMEyen HoMepPy blOPAHHO20 6AMU OMEema.

I‘IGTI:I]I)C TCJIa IBUTaJIUCh 110 OCHU Ox. B Ta6J'II/II_[e npeacraBji€Ha 3aBUCUMOCTb UX
KOOpAHWHAT OT BpCMCHHU.

t,c 0| 1|23 |4]|5
x,M | 0] 2146|810
xp,M| 0 |2|-4|-6]|-8|-10
x3Mm| O | 1 | 4|9 ]16]25
xe,M | O | 2 021012

HpI/IBeI[eHHBIe JAaHHBIC MMO3BOJIAOT AJOCTOBCPHO YTBCPIKAATh, YTO HAIIPABJICHUC
CKOPOCTH MCHSAJIOCH y TCJIa

D1 2) 2 3) 3 4) 4

[Tapuk ABMXKETCS 1O OKPYKHOCTH PaHyCOM 7 CO CKOpOCThI0 L. Kak M3MeHNT-
Csl ICHTPOCTPEMUTENBHOE YCKOPEHHE MIapUKa, €CIH PafgnyC OKPYKHOCTH
YMEHBIINTH B 3 pa3a, OCTaBUB CKOPOCTh LIAPUKA NPEKHEN?

1) yMmeHbIIHTCS B V3 pa3

2) yMmeHbIIUTCS B 3 pasza
3) ymenbmuTcs B 9 pa3
4) yBenuuuTtcs B 3 paza

KocMuueckast pakera CTapTyeT ¢ MOBEPXHOCTH JIYHBI M JBIKETCS BEPTHKAIBHO
BBepx. Ha KakoM paccTOSIHUM OT JIYHHOH MOBEPXHOCTH CHJIA TPABUTALUOHHOTO
MPUTSDKEHUS pakeThl JIyHOH yMEHBIIUTCS B 4 pa3a 0 CPaBHEHHIO C CUIIOH MpU-
TSDKEHHS Ha JIyHHOU noBepxHoctH? (PaccrosiHue Bbipakaercs B paauycax Jly-
HBI R.)

1) R 2) RV2 3) 2R 4) 3R

[laper [OBUXKYTCA €O CKOpPOCTSIMM, IIOKAa3aHHBIMH Ha
—> pUCYHKE, M TIpH CTOJIKHOBeHHMH ciumaioTcs. Kak Oymper
— HaNpaBJIeH UMITYJIbC IIAPOB MOCIIE CTOIKHOBEHUS?
)

n Z)l )X 4) «—
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[Nocne ynapa KITFOMIKO# m1aiiba cTaina CKOJIB3UTH BBEPX IO JIEASIHOH FOpKe OT e
OCHOBAHMS, M Y €€ BEpIINHBI UMella CKOpocTh 5 M/c. Bricota ropku 10 M. Tpe-
HHUE Mai0s! 0 Jeq npeHedbpexnMo Mano. KakoBa ckopocTs maiiOsr cpasy mocie
yaapa?

1) 7,5w/c 2) 15wm/c 3) 12,5wm/c 4) 10 m/c

Iepuox xonebaHuMii MOTSHIMATBHON SHEPTUH MPYKUHHOTO MasTHUKa 1 c. Ka-
KUM OyZeT Mepuoi ee KojeOaHWil, eclu Maccy Ipy3a MasTHHUKA U KECTKOCTh
MPY>KUHBI YBEJIMYUTH B 4 pa3a?

) 1lc 2) 2¢ 3) 4¢ 4) 05¢

C Kaxkoil MakCHMaJbHOM CKOPOCTBIO IO TOPH30HTANBGHON OPOTE MOXET JBH-
raThCsi HeOONBIIOH aBTOMOOMIIB, YTOOBI BITCATHCA B TIOBOPOT pagnycoM 16 m?
Koaddumment tpenns mun o gopory 0,4.

1) 4,7 wm/c 2) 6M/c 3) 8m/c 4) 12,6 m/c

B pesynpraTe HarpeBaHHs pa3peKCHHOTO HEOHA ero abCoNIOTHAs TeMIeparypa
yBenuuuiachk B 3 paza. CpefHssi KUHETHYECKash SHEPTHs TEIUIOBOTO JIBHXKEHUS
€r0 MOJIEKYJI IIPU 3TOM

1) yBenuuwmiace B 3 paza
2) yMmeHsIIMIAach B 3 pasza
3) yBCIMYMIIAChH B \/§ pas

4) yMEHbIIHJIACh B V3 pas

OnuH MOJTB MICaJIbHOTO Ta3a CHavajla CKMMACTCsl IPU IIOCTOSIHHON TeMIepary-
pe, 3aTeM HarpeBaeTCs NPH ITOCTOSHHOM JaBICHUH W, HAKOHEI, OXJIAXKIaeTCs
IIPY [TOCTOSTHHOM 00BeMe JI0 MepBOHAYaIbHON TemIiepaTypbl. Kakoit u3 rpadu-
KOB B KOOpJHHATAX p-T COOTBETCTBYET 3TUM H3MEHEHHAM?

3 p 4) p
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ViaenpHas TEmjaoTa IIABICHUS JIbaa 3,3-105 JIx/kr. DTO O3HA4aeT, 4To s

All

Al12

Al3

Al4

TIJIaBJICHUSA

1) nro0oii Macchl JbJa MPH TEMIIEpaType IUIABJICHUS HEOOXOAUMO KOJIUYECTBO
TerioTs 3,3-10° Jx

2) 1 Kr JpJa npu TeMIepaType IIaBICHHS HEOOXOIUMO KOJHYECTBO TETIOTHI
3,3-10° Jix

3) 3,3-10° kT 1B IIPH TeMITepaType MIABICHHS HEOOXOAMMO KOJTHICCTBO Tell-
70161 3,3-10° Jx

4) 3,3-10° kr ;b2 IPH TeMIIEpaType MUIABICHHS HEOOXOAMMO KOJIHYECTBO Tell-
notel 1 Ik

B mpormecce SkcnepuMeHTa BHYTPEHHSII OSHEpPTUsl Taza yMEHBIIMIACh Ha
40 xJIx, u oH coepmmi padoty 35 kJ[kx. CienoBarebHO, B pe3ybTaTe TEILIo-
oOMeHa ra3 oTJall OKpy>KaromeH cpesie KOIMIeCTBO TEIUIOTHI

1) 75 x/Ix 2) 40 x/Ix 3) 35 x/Ix 4) 5 x/x

OTHOCHTENbHAS BIAXXHOCTh BO3[AyXa B IMOMeIIeHHH paBHa 70%, maprpaibHOe
naBineHue mapoB BoAbl 13,9 mm pt. cT. Tlonp3ysce Tabnuiledl NaBieHUs HACHI-
HICHHBIX MaPOB BOJIBI, ONPEICIUTE TEMIICPATypy BO3IyXa B IIOMCIICHHH.

t,°C 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 24 25
p,mmpr.cr. [13,6]14,5|155|16,5]17,5]18,7(19,8] 21,1 | 22,4 | 23,8
1) 16°C 2) 17°C 3) 22°C 4) 25°C

OnHO MasieHbKOE 3apshKEHHOE TeJo JecTByeT Ha apyroe ¢ cuioi F. C kakoit
CHJIOH TTepBoe Teo OyaeT AeHCTBOBATh HA BTOPOE, CIHM YBEIHUYHTH 3apsi Of-
HOTO M3 HUX B 3 pasa, a 3apsiji BTOpOro — B 2 paza?

1) 5F 2) 6F 3 L 4 =
6 5

2 OM 8 Om JIBa pe3ucropa BKIIOYEHBI B 3JIEKTPUYECKYIO LEIb
nociuenoBareibHo (cM. pucyHOK). Kak cooTHOCATCS
[OKa3aHUsl MAEANBHBIX BOJBTMETPOB, M300pa)KeH-
HBIX Ha cxeme?
1 1
1) U1:2U2 2) U1:4U2 3) U]:ZUQ 4) U1:5U2
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C wuCnoip30BaHHEM 3aKOHa dbapaz[e;{ JUIA 3J'I€KTpOMaFHPITHOﬁ HWHAOYKIUH

Al6

A17

(En = —%) MO>XHO OOBSCHHUTD

1) OTKJIOHEHME MarHUTHOHN CTPENKH BOJIHM3H IPOBOIHHUKA C TOKOM

2) TpUTSHKEHHE JKeNE3HOH JeTa K AIeKTPOMAarHUTY

3) mosBJIEHHE TOKA B 3AMKHYTOH KaTyIIKe B IIPOIecce OMyCKaHMS B Hee MOCTO-
SIHHOT'O MarHuTa

4) TOBOPOT PaMKH C TOKOM B MarHUTHOM ITOJIE

Cuna Toka B KoJeOaTeNTbHOM KOHTYpE
5 MEHSIETCSI COTJIACHO TpaduKy Ha PHUCYHKE.
B kakue MOMEHTHI BpeMeHH (B mpejenax
rpaduka) MOIyib 3apsaa KOHICHCATOpa
1 5 6 £,10%c yvakcnmanen?

1) Tomsko mpu =3 -10"¢

2) Tombko mpr £=6-10"¢

3) mput=1-10"c u t=5-10"¢c

4) mput=0, t=2-10"c, r=4-10"c u t=6-10"¢c

Ha pucyHke moka3aH X0J CBETOBOTO JIyda Uepe3 CTCKIISTHHYIO NPU3MY, HaXO.s-
IIyIOCS B BO3IyXE.

Ecmu Touka O — IEHTp OKPYKHOCTH, TO MOKa3aTelb MPEIOMIICHHS CTEKIIa 71 pa-
BEH

OB OD
D 3 op Y 0B

@) 2 4B
AB CD
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A21

A22
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B unepumanbHON cUCTeMe OTCUYETa CBET OT HEIMOABHXK- -
HOT'O MCTOYHUKA PacCIpOCTPAHIETCA CO CKOpPOCThIO ¢. B <
3TOM CHCTEME OTCHETa WCTOUYHHK CBETa M 3€pKajio JIBH- e

9
JKYTCS C OJIMHAKOBBIMH CKOPOCTSMH U B OJIHOM HAIIPAaB- «——
neHnn (CM. pHCYHOK). KakoBa CKOpOCTH OTpa’k€HHOTO
CBETA B CHCTEME OTCUETA, CBA3AHHOU C HCTOUHHKOM?

1) ¢ 2) ¢-2v 3) c+2v

m
JIBe 4acTHUIlBI, UMEIOIINE OTHOIICHHS 3apsIoB L2 8 u macc —= =2, 1BU-

q nmy
KYTCS B OJHOPOJHOM 3JIEKTPUYECKOM moje. OmpeaenuTe OTHOICHHE yCKope-
. a
HUI — 3THX YaCTHIL.
a;
1)1 2) 2 3) 8 4) 4

ATOM COIEPKHUT 6 IIEKTPOHOB, 9 HEUTPOHOB U 6 MPOTOHOB. DTO aTOM
1) marzus 1221 Mg

2) yriepona 12 C

3) yrmepona 12 C

4) ¢ropa 291 F

Kakast monsi paInoaKkTHBHBIX aTOMOB PacHalacTCs 4yepe3 MHTEPBall BPEMEHH,
PaBHEIA IBYM NepHOIaM Ioypacmnaia?
1) 100% 2) 75%

3) 50% 4) 25%

22
HpI/I paauOaKTUBHOM pacriage 886 Ra HCITYCKACTCs OAHa O-4acTulla. HpI/I 3TOM
NOJy4aeTCs aApO SJICMCHTa

D 5'Np 2) 5i'Pa 3) % Ra H 5'U
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m B ombiTax mo GoTodddexTy B3I TUIACTHHY M3 METalla ¢ paboTod BBIXO/a

A24

A25

3,55B u cramu ocBemath ee ceToM uyactorsl 3-10"° I 3atem wacrory ma-
Jlalollel Ha IIACTUHY CBETOBOM BOJIHBI YBEIMUYWIN B 2 pa3a, OCTaBUB HEU3MEH-
HOW MHTEHCHBHOCTH CBETOBOTO ITyuKa. B pesynbraTre 3TOro MakCHManbHast K-
HETHYeCcKasi SHepTus (POTOIEKTPOHOB

1) He U3MEHHIIACH, T.K. (POTOIIICKTPOHOB HE OyeT
2) yBemmumiach Ooiee 4eM B 2 pasza

3) yBemuumiach B 2 pasza

4) yBenmmumIach MEHEe 4eM B 2 pasa

Ha pucyHke moxasaH ofuH M3 3TaloB U3MepeHus odbeMa Tena. B xakux ciry-
qasgx U3MEPEHUE IIPOBOAUTCS NPABIIBHO?

B PN
14

A

ai 2 -

3) Bul

1) Hu B ogHOM 2) tomnbko B 4) BO Bcex Ciydasix

IIpn mpoBeneHNMM HKCIIEpUMEHTa yde-
HUK HCCIIEZ0Ball 3aBUCHMOCTh MOJYJIS
CHJIBl YIIPYTOCTH MNPYXKMHBI OT JUIMHBL 10
HIpY>KUHBI, KOTOpas BeIpaxaeTcsa Qop- 8
mynoit F(1)=k|l—1y|, rne Iy — nnmuna 6
HPYXKUHBL B HEAC(POPMHPOBAHHOM €O- 49—
ctossHUU. ['paduk TOTydeHHOW 3aBU- 2
CHMOCTH IIpHBE/ICH Ha PHCYHKE.
Kakoe(-ne) U3 yTBEepKJICHHUN COOTBET-
CTBYeT(-IOT) pe3yJbTaTaM OIbITa?

A. Kecrtxocts npyxunsl pasHa 200 H/M.
b. JIns naHHOM Npy>KUHBI CIIpaBeUIMB 3aK0H ['yka.

3) uA,ub

0 2 3 4 5 6 Lem

1) Tompko A 2) Ttonbko b 4) au A,Hu b
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Yactb 2

Omeemom K Kaxcoomy u3 3aoanuii B1-B2 6yoem nexomopas nocnedosa-
menvHoCmb Yupp. Imy nociedoeamenbHOCMy HAOO 3anucams 6 0J1AHK OM-
eemoe Ne 1 cnpasa om Homepa coomeemcmayouiezo 3a0anus 6e3 npooenos
U Opy2ux CuMe0/108, HAUUHAaA ¢ nepeoil Kiemouku. Kax;coyrw yugpy nuwiume
6 0mOeIbHOIl KilemoyKe 8 COOMEEenCmeuUu ¢ NPUEeOeHHbIMU 6 D1aHKe 00-
pazuamu.

B coCyJie o[ MOpIIHEM HAXOAUTCA uaeanbHbIl ra3. Ecou gaBieHue rasa yBe-
JIMYUTH TIPpHU TMOCTOSTHHOM TEMIICPATYpEC, TO KaK U3MCHATCSA BCJINYUHBI: 00BeM
cocyla, IVIOTHOCTDL ra3a U €ro BHYTPCHHSAA SHGPFI/IfI? HJ’IH Ka)KJ1I0M BEJIMYHHBI
OIIpEACINTE COOTBGTCTByIOH_II/Iﬁ XapaKTep €€ USMCHCHUA:

1) yBenmumiace
2) yMEHBIIWIACh
3) He U3MEHHIACh

3anumure B TabIHIly BEIOpaHHBIE NUGPHI JUT KaXI0H (U3NUECKON BETUUUHBI.

udps! B 0TBETE MOTYT IOBTOPSITHCSL.

O0beM cocyna | IlnotHOCTh raza | BHyTpeHHsIst SHeprus raza

[lapuk GpOIICH BEPTHKATHFHO BBEPX C HAYAIBHON CKOPOCTHIO U (CM.
PHUCYHOK). YCTaHOBUTE COOTBETCTBHE MEXIy rpaduxaMu u usude-
CKUMH BEJIMYNHAMH, 3aBUCUMOCTH KOTOPBIX OT BPEMEHH 3TH I'pauKu
MOTYT HPEACTABIATH (f) — BpeMs noneta). K kax o mo3uiuu nepso-

ro crondia nogdepuTe COOTBETCTBYIOIIYIO MO3MIHIO BTOPOTO U 3a- 0
MUIIUTE B Ta0IUIy BEIOpAaHHBIE HU(PEI MO COOTBETCTBYIONIIMH OyK-
BaMH.

<y

I'PAOUKU OU3NYECKUE BEJIMYNHBI
A) 1) mpoekuus CKOpOCTH IIapuKa
lo 2) TpoeKuus YCKOPEHUs IapruKa
0 Pl 3) KWHETHYeCKas SHEPTHS MIapUKa
4) moTeHIMAIbHAS SHEPTHS MapuKa
B) o 0wt
A b
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Omeemom K Kaxcoomy u3 3aoanuii B3—B5 6yoem nexomopoe uucno. Imo
Yyucno Hado 3anucamos 6 6aank omeemos Ne 1 cnpasa om nomepa coomeem-
cmeyrouiezo 3a0anus, Hawunas ¢ nepeou Kiemouku. Kaswcowvrii cumeon
(uudhpy, 3anamyro, 3HaK MuUHyc) RUMIUME 8 OMOEIbHOU Klemo4Ke 8 cOon-
éemcmeuu ¢ npueedeHHvIMU 6 0aanke oopasyamu. Eounuyvt guzuueckux
8€JIUYUH RUCAMY He HYHCHO.

JIBurasick paBHOMEPHO CO CKOpOcThio 20 M/C, moe3] Hada paBHO3aMEJICHHOE
TopMoxkeHrne. Onpenenure MOAyIb U3MEHEHUSI CKOPOCTHU Ioe3[a Ha MOocieq-
HEeM KHMJIOMETpE ITyTH, €CIIH BeCh TOPMO3HOI1 IyTh paBHsicsa 4000 M.

WneanbHbIit 0IHOATOMHBIN ra3 HAXOAUTCSA B COCY/E MO/ AaBJIEHUEM 2:10° Ia.
Ero BHyTpenHss sHeprus paBHa 1,8 x/[x. Ompenennute 006eM cocyna.

CxeMa JIeKTpUUecKol LieNy MoKa3aHa Ha pUCyHKe. BHyTpeHHee
COIPOTHUBIICHHE HCTOYHMKA Toka paBHO 0,5 OM, a compoTusie-
Hue pesucropa 3,5 Om. Korma nenb pa3soMKHyTa, HeanbHBII
BOIBTMETp NokasbiBaeT 8 B. Kakoe 3HaueHne HanpspKeHUs MOKa-
3BIBAET UCAJIbHBIN BOJIBTMETP MPHU 3aMKHYTOU 1ernn?

He 3a6y0vme nepenecmu ece omeemul 8 61anK omeemog No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooii 3a0auu, nojaHoe peuieHue KOmopvlx
Heo0x00umo 3anucamy 6 dnanke omeemog Ne 2. Pexomenoyemcea nposecmu
npedseapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewrenus e
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusa (Cl1 u m.o.), a
3amem pewienue coomeemcmeyouiell 3a0ayu.

Ha pucyHke npuBeleHa 3JEeKTpUYECKas IIEIb, COCTOS-
masi U3 TalbBaHMYECKOTO JJIEMEHTa, peocTaTa, TpaHC-
(dopmaropa, amriepMeTpa U BOJIBTMETpa. B HavabHBIN
MOMEHT BPEMEHH IIOJI3YHOK PeocTaTa yCTaHOBJIEH MOCe-
penvHe W HemoaBKeH. ONMupasch Ha 3aKOHBI AJIEKTPO-
TUHAMUKY, OOBSCHUTE, KaK OyJIyT M3MEHSATHCS IMOKa3a-
HUS IPUOOPOB B TPOIIEcCe MEPEMEICHNUS TTOJI3YHKA Peo-
crara BHU3. DJ]C caMOMHAYKITNH MTPEeHEOPEdb 10 CPaBHEHHIO C £ .

Ilonnoe npasunvnoe peuwrenue Kaxicooi uz 3aoau C2—C6 oondicno exnouans
3aKoHbl U POpPMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CHAMOYHO
014 pewienus 3a0auu, @ MaKdice mamemamuiecKue npeoodpazoeanus, pac-
Yyemol C YUCEHHLIM OMEEHOM U, NPU HEOOXO00UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuienue.

ITpn BeIMONHEHMHU TproKa «JleTaromumil BEMTOCUNEANCT» TOHIIMK IBMKETCS IO
TPaMIUTUHY NOJ, AEHCTBUEM CHIIBI TSDKECTH, HAUMHAS ABMIKEHUE M3 COCTOSHHUS
MIOKOSI C HEKOTOPOH BBICOTHI (CM. PHCYHOK). Ha Kpaio TpamIuIMHa CKOpPOCTh
TOHIIMKA HalpapjieHa MOJl TAKUM YIJIOM K TOPU30HTY, YTO JalbHOCTh €r0 I0-
JIeTa MakcUMalbHa U paBHa S. Ha xakoii BeIcOTE HaJ KpaeM TpaMILIMHA HaXo-
JuTcs crapToBast Touka? CoOIpOTHBIIEHHEM BO3IyXa H TPEHHEM IIpeHeOpeds.

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanus u Hayku Poccuiickoit denepanun
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Ccepuueckast 0060049Kka BO3AYIIHOTO IIapa clellaHa U3 MaTepuala, KBajpat-

HBI MeTp KoToporo mMeer maccy 1 kr. lllap HamosiHeH renmweM Ipu aTMo-
5 .

cdeprom nasnennn 10° I1a. Onpenennte Maccy reius, Ipyu KOTOPOH LIap Moa-

HHUMaeT caM ceds1. TeMmeparypa resiist 1 OKpy’Karollero Bo3Iyxa OJMHAaKoBa U

4
pasua 0°C. (ITnomazns cdeps S = 47m°, 06bem mapa V = gnr3 )

[onerit mapuk ¢ 3apsgom g = 8 HKII JBIDKETCS B TOPU3OHTAILHOM OJXHOPOJI-
HOM 3JICKTPHYECKOM IT0JIe HanpspkeHHOCThI0 E = 500 kB/M u3 cocrosHus 1mo-
kosi. TpaekTopus nmapuka oOpa3yeT ¢ BepTHKaJIbI0 yroa o = 45°. Uemy paBHa
Macca Iapuka m?

HeOomnpmioit rpy3, MOABENICHHBI Ha HUTH JUIMHOHM 2,5 M, cOBepIIaeT rapMo-
HUYECKHe KoJeOaHus, MPH KOTOPBIX €r0 MAaKCHMalIbHasi CKOPOCTb JOCTHUTaeT
0,2 m/c. Tlpu momonu cobuparomei JTHH3bI ¢ POKYCHBIM paccrosHueM 0,2 M
n300paxeHne KoJeOIroerocs rpy3a npoenupyercst Ha 9kpaH. [1aBHas onTu-
geckash OCh JIMH3BI MEPHCHAWKYISApHA TUTOCKOCTH KoyieOaHWH MasTHHKA U
IUIOCKOCTH 3KpaHa. MaKcHManbHOEe CMEICHUE H300paskeHUsI TPy3a Ha SKpaHe
oT paBHOBecHOro coctasisier 0,15 M. Onpeznenure paccTOSIHUE MEXAY ILIOC-
KOCTBIO JITH3HI X 3KPAHOM.

DOTOKATOJ| OOMYUAIOT CBETOM C 4acToTOH V= 6,6 -10" I'n. KpacHas rpanuna
dbotoaddexra nmas BemecTBa (OTOKATOAA COOTBETCTBYET YAaCTOTE CBETa
vo=1,5 10" T'n. Kakoe HanpspkeHne U Hy)XKHO CO3/aTh MEXKIY aHOJOM U Ka-
TOJIOM, 9TOOBI (POTOTOK MPEKpaTHICS?



EavHbIn rocynapcTBeHHbIn ak3ameH, 2010 . ®dusuka, 11 knacc. 109-1/6
Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 109

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu évinonnenuu 3adanuit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINO0HAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpPOil COOMEEnICHIgyem HOMepPY 8bIODAHHO20 6aAMU OMEEHA.

Teno muxkerca no ocu x. Ilo rpa-
(GuKy 3aBUCHMOCTH NPOEKLUHU CKO-
pOCTH Tena v, OT BPEMEHH ! yCTa-
HOBHTE, KaKOW MyTh MPOILIO TEJIO
3aBpemsa ot ;=0 10, =6 c.

3) 25M 4) 45um

Ha Teno B I/IHepL[I/IaJIBHOfI CUCTEME OTCUETa ,E[eﬁCTByIOT nBe cwibl. Kakoit u3
BCKTOPOB, I/I306pa)l(€HHLIX Ha IIpaBOM PpUCYHKE, IPABUJIBHO YKa3bIBAa€T HAIlpaB-
JICHHUEC YCKOPCHHA TCJIa B 9TOH cucTeMe oTcuera?

%
Fy 1
4
3
9
F 2
D1 2) 2 3) 3 4) 4

JlBe TIaHeTHl ¢ OJMHAKOBBIMH MaccaMH OOpAIaroTCs MO KPYTrOBBIM OpOHWTaM
BOKPYT 3Be37bI. J{/Is mepBoi U3 HUX CHJIAa IPUTSDKEHUS K 3Be3jie B 4 pa3a 00ib-

. R .
mre, yeM AJs BTopoil. KakoBo oTHoIIeHHe F] pamuycoB OpOHT TEepBOil U BTO-
2

poit mnaner?

1) % 2) 2 3) 4) 4

1
4
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I[Ba TEJIa ABUKYTCS IO B3aMMHO TNCPIICHAUKYIAPHBIM I1C- y

peCceKaArOIUMCH TPAMBIM, KaK IMMOKa3aHO Ha PUCYHKE. Mo-

IlyJIb MMITYJIbCa TIEPBOTO Tea p; = 8 Kr-M/C, a BTOPOro Te- ?1

ma p, = 6 kr-M/c. UeMy paBeH MOIYJb UMITyJIbCa CHCTEMBI — 0

9THX TeJ MOcIie UX a0COITIOTHO HEYNPYTroro yaapa? ? X
2

1) 2 xr-m/c 2) 10 kr-m/c 3) 14 xr-m/c 4) 20 kr-m/c

Smuk TAHYT 1O 3eMi€ 32 BEPEBKY IO NOPU3OHTAIBHOM OKPYKHOCTU JUIMHOM
L=40M c MOCTOSHHOHN MO MOAYNIO CKOpOCTbIo. PaboTa CHIIBI TATH 3a OIUH
00opoT no okpyxHoctH A4 = 2,4 xJ[)x. UeMy paBeH MOJYNb CHUJIBI TPEHHS, JCH-
CTBYIOILIEH Ha MUK CO CTOPOHBI 3eMIU?

10 2) 19H 3) 60 H 4) 190 H

Iepuon xonebaHuil MOTEHIMATBHON SHEPTUH MpYKUHHOrO MasTHUKa 1 c. Ka-
KuM Oyner mepuoj ee KosieOaHWi, €cliM MacCy rpy3a MasTHHKa M JKECTKOCTb
MIPYXHUHBI YBEUYUTH B 4 paza?

D lec 2) 2¢ 3) 4c 4) 05¢

Bpycok maccoii m =2 Kr IBHXKETCS IMOCTYMATENEHO MO TOPH- >
30HTAIILHON IUIOCKOCTH O] JCHCTBHEM MOCTOSHHOW CHIIBI, K
HanpaBJIeHHOW moa yrioM o = 30° kK ropu3oHTy (CM. pHCY-
HOK). Moaynb 3Toii cuiibl F= 12 H. MoIynb CHJIBI TPCHHS, —mermmessmmess
JeiicTByromel Ha Opycok, Fr,= 2,8 H. Uemy paBeH ko3(GUIMEHT TpeHUs Me-
KTy OPYCKOM H TUIOCKOCTBIO?

1) 0,14 2) 0,20 3) 0,29 4) 0,35

T"a3 pacimupsiercs npu NOCTOSIHHOM TemnepaTtype. B aTom nporecce

1) cpenHss SHEPrys XaOTHYHOTO ABM)KCHHUS MOJIEKYJI I'a3a HE MEHSETCS
2) MoJsipHasi Macca ra3a yBeJIM4MBaeTCst

3) cpenHsis SHEPrHsl XaOTUYHOTO JBMKEHUS MOJICKYJI Ta3a YMEHbIAeTCs
4) MosspHasl Macca ra3a yMEeHbIIaeTcst
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Ha pucynke mokazan rpaduk mporiecca,
MPOBE/ICHHOTO Hajg | MoyieM HJealbHOro
raza. Halinute oTHOIIEHHE TeMIEpaTyp
!
Tl.

1) 6 2) 5 3) 3 4y 15

OTHOCHTEIbHAs BJIAXXHOCTh BO34yXa B HWIMHAPE NOJA HNOPIIHEM paBHaA 60%.

B03I[yX HU30TCPMHUYICCKH CXKaJlh, YMCHBIIUB €TI0 00BeM B JBa pasa. OtHOCH-
TCJIbHAS BJIAXKHOCTb BO3/lyXa CTajla

1) 120% 2) 100% 3) 60% 4) 30%

Uerbipe MeTALIMYECKHX OpycKa TOJIOXKUIA BIUIOTHYIO [A
IPYT K APYTY, Kak MOKa3aHO Ha pucyHKe. CTpeKH yKa3bl-
BalOT HaNpaBJICHUE TEIUIoNepesadn oT Opycka K Opycky. ’ “““‘“
Temmeparypbl 6pyckoB B aanubiii MoMeHT 100°C, 80°C, : ;
60°C, 40°C. Temmnepatypy 40°C umeer Opycok

) A 2) B 3) C 4) D

B Iponecce HKCIICPUMCHTA BHYTPCHHSA OSHEPrud Tra3a YMCHBIINIACh Ha

13 /K, ¥ OH 0T OKPYXKAIOIIEH cpelie KOJIMYECTBO TEIUIOTH, paBHOE 3 KJ[k.
CrenoBatensHo, ra3

1) cxamu, coBepmuB padoty 10 xJlx
2) cxanu, coBepiuB padoty 16 xJx
3) pacmupuncs, coBepumms padoty 10 xJ[x
4) pacmupuics, copepius paboty 16 xJ[x

Paccrosnue MCKAY ABYMS TOYCUHBIMH 3JICKTPUYCCKUMU 3apsaaaMyi YMCHBIIWIIN

B3 pasa, BCIMYMHY OJHOT'O U3 3apAJ0B TAKXKC YMCHBIIWIIN B 3 pasa. Cuna 3J1eK-
TPUICCKOTO B3aMMOJCHCTBUS MEXITy HUMHA

1) yBenuuwmiack B 3 paza
2) yMeHbIIMIACh B 3 pasza
3) ymesblmiach B 27 pas
4) He U3MEeHUJIach

© 2010 denepanbHas cayxba 1o Han30py B cepe oOpasoBanus 1 Hayku Poccuiickoit denepaunn
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o

Ha pucynke mpuBeneHa dortorpadus 31eKTpudyeckod menw, coOpaHHOH yue-

HUKOM JUIsl UCCIIEOBAaHUS 3aBUCUMOCTHU CUJIbI TOKA, IPOXOJSILIETO YEpe3 pe3u-
CTOp, OT HaNPsDKEHHUA Ha HeM. [l Toro 9To0BI Yepe3 pe3ncTop MpOoTeKal TOK
cuoit 1 A, HanpskeHHe Ha HEM TOJDKHO OBITh paBHO

HUCTOYHHK IIO0-

CTOAHHOTI'O
HaIpsHKCHUA
pe3ncrop J
\.‘2/ "
/,//:)/g/”‘AJHHKU\‘\“\\\:‘\:
1) 02B 2) 34B 3) 578 4) 76B

TIpssMonMHENHHBIN TPOBOHUK ATUHBI L ¢ TOKOM / TOMEIIEH B OJJHOPOIHOE Mar-
—

HUTHOE I0JI€ NEPHEHIUKYISAPHO JIMHUAM MHAyKuuu B . Kak uzmenurcs cuna
Awmrepa, neficTByIOIas Ha IPOBOIHIK, €CIIH €r0 JUIHHY YMCHBIINTG B 2 pa3a, a
UHYKIUI0 MaTHUTHOTO TIOJISL YBEJIUYUTH B 4 pa3za?

1) yBenmumrcs B 2 paza
2) yMeHBIIHUTCS B 2 pasza
3) He U3MEHHTCS

4) ymensmmTcs B 4 pasza

B nneanbHOM K0JIe0aTEIEHOM KOHTYpPE (CM. PHCYHOK) HAIPsDKEHHUE
MeXIy OOKIaJKaMH KOHJEHCATOpa M3MEHSACTCS 10 3aKOHY
Uc=Uycosot, tne Uy=4B, o = 21-10° ¢!, B kakoii u3 yKa3aH- ¢
HBIX HUXXE MOMCHTOB BpeMCHI/I OHEPrusi MarHuTHOTO IIOJIA KAaTYIOKW MHIAYK-
TUBHOCTHU JOCTUTACT MI/IHI/IMyMa?

1) 0,15 mxc 2) 0,25 mMkc 3) 0,5 mxc 4) 0,65 Mxc

L
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Kakast u3 Touek (1, 2, 3 wmm 4), mokasaH- )
[ )

A20

HBIX Ha PUCYHKE, SBISIETCS M300paxKeHU-

€M TOYKH S B TOHKOIl coOmparomei JIruH- 3 I
3e ¢ (OKYCHBIM paccTosiHHEeM F? 1 F g F

° 1S
1) Touxa 1 2) Touka 2 3) Touxa 3 4) touka 4

JlBa TOUYEUYHBIX MCTOYHHMKA CBeTa S; M S, HAXOIATCS
OJM3KO JAPYT OT Jpyra U CO3JIAIOT Ha YIaJCHHOM SKpaHe
D yCTOWYHMBYIO MHTEP()EPCHIMOHHYIO KapTUHY (CM. pH-
CYHOK). DTO BO3MOXHO, €CJIH S| U S, — MaJjble OTBEp-
CTHS B HEIIPO3pauyHOM JKpaHe, OCBEIICHHEIC

1) kaxxaoe CBOMM COJTHEUHBIM 3aifYMKOM OT 3€pKall B pyKax desioBeKa
2) OAHO — JTaMIOYKOI HaKaTMBAHUSI, @ BTOPOE — ropsIIel CBeUoit
3) OOHO CMHUM CBETOM, & IPYTroe KPaCHBIM CBETOM

4) cBETOM OT OJHOTO U TOTO K€ TOUCUHOT0 HCTOUHHUKA

Ha rpaduke mpencraBieHa 3aBHCHMOCTD
CHJIBI TOKAa OT BPEMEHHU B KOJIeOaTeIIbHOM

3 KOHType, COCTOAIIEM U3 KOHAEHCATOpa H
0 KaTyIIKH, COCJMHEHHBIX I10CIIEI0BaTENb-
s 12 4 5 6 £,MC  yo. Kakoe yTBEepXKJEHHE O COOTHOIICHHH

MEHSIOLIMXCS B X0JI€ KOJICOaHUl BeINYUH
BEPHO ISl MOMEHTA BpeMeHH ¢ = 1 mc?

1) cymma 3Hepruil KaTyIIK{ X KOHAEHCATOPa MHHUMAIbHA

2) sHeprus KaTyIIKHU paBHA YHEPTHH KOHIECHCATOpa

3) sHeprus KaTyIIKH MaKCHMAaJbHA, SHEPTHsI KOHJCHCAaTOpa MUHUMAIbHA
4) sHeprus KaTyUIKHM MHHUMAJIbHA, YHEPTUs KOHJCHCATOpa MAaKCHMalbHa

Ha pucyHke npeacraBieHbl HECKOJIBKO CaMbIX HUXKHHUX YpPOB- E, >BA

HEH DHEpruu aToMa BoAOpojaa. MOXKET 1M aToOM, HaXOAAIIUii- S )

sl B COCTOSTHHH E|, TornoTHTE OTOH C sHeprueit 12,1 >B? Ey 1 -15

1) na, mpu 9TOM aTOM NEPEXOIUT B COCTOSIHUE E, B o34

2) na, Ip¥ 9TOM aTOM NEPEXOIUT B COCTOSHUE F3

3) Ia, IpH 3TOM aTOM HOHM3YETCs, pacnajaasich Ha Mpo-

TOH U DJIEKTPOH

4) Her, sHepruu (OTOHA HEJOCTATOYHO AN ITIepexoja E—— 136

B

aTroMa B BO36y>K}1€HHO€ COCTOSAHHEC

© 2010 denepanbHas cinyxba 1o Hax3opy B cepe oOpazoBanus u Hayku Poccuiickoit denepanun
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Kaxkas JA0J1 PaIMOAKTHBHBIX aTOMOB pacralacTcs 4€pe3 MHTEPBAJI BPEMCHHU,

A22

A23

A24

A25

paBHBII IBYM IepHuojaM Hoiypacnana’?

1) 100% 2) 75% 3) 50% 4y 25%

M3 kakoro sapa nocjie oJHOIO o.-pacnana M oJHoro B-pacmajga oOpasyercs s-
po 4 Bi?
216 219
1) “gPo 2) “gRh

3) *%Hg 4) *3Po

B Tabmuue mpeacTaBieHBl pe3yiabTAaTHl M3MEPEHUI MaKCHMAalbHOHM 3Hepruu
(OTODNIEKTPOHOB MPU JBYX Pa3HBIX 3HAYCHHSX YaCTOTHI MAJAIOIIEr0 MOHO-
XPOMAaTHYECKOT0 CBETa (Vi, — YacTOTa, COOTBETCTBYIOLIAs KPACHOH IpaHuLe
¢doroaddexra).

Yacrora magaromero cBera v 2Vip 3vip
MaxkcumainbHast SHePTHst GOTOIIEKTPOHOB Fyac Ey —

Kakoe 3HaueHNE SHEPTUH MIPOITYIICHO B Ta0IHIIe?

1) %EO 2) 2E, 3) 3E, 4y 4E,

['py3bl MasSTHUKOB — IOJIBIE IIa-

PUKH OJMHAKOBOH MacChl M OJIH-

HAKOBOTO JIMAMETPA U3 ATIOMUHUS L g
Al

A b B r

u Menu. Kakyio mapy MasTHHKOB

(cM. pHCYHOK) Hamo BBIOpaTH,

4TOOBI IKCIIEPUMEHTAJIBHO BBISIC- Al Cu
HHTb, 3aBUCHT JIM TIEPUOJ MabIX

KOJIeOaHUIT MAaTeMaTHUeCKOro MasTHUKA OT BELIECTBa, U3 KOTOPOIrO HM3rOTOB-
J1ieH Tpy3?

1) Aub

Cu

2) AuB 3) AuT 4) BuB

KonneHncarop TOAKIIOUEH K HMCTOYHHKY TOKa IIOCIIEIOBa- c
TeNbHO ¢ pe3nuctopoM R =10 kOM (cM. pHuCyHOK). Pesyrbra- e LE'
THI M3MEPEHMI HANpPSIKEHHS MEXKIy OOKIaAKaMM KOHAEHCA- R
TOpa IpeicTaBieHbl B Tabimie. TOYHOCTH HM3MEpeHHsS Ha-

npsokenust AU ==+ 0,1 B.

t,c 0 1 2 3 4 5 6 7

U,B 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

OreHure Cuily TOKa B e B MOMEHT ¢ = 1 c. COonmpoTHBIEHHEM IPOBOIOB U
BHYTPEHHHM CONIPOTHUBJICHHEM HCTOYHUKA TOKA IPEHEOpEUb.

1) 220 MmxA 2) 80 MxA 3) 30 MxA 4) 10 MmxA
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Yacrsp 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 0mOenbHOIl KlemouKke ¢ COOmMEemcmeuy ¢ npuUeeOeHHbIMU 6 OnanKe 00-
pasyamu.

B pesynpraTe mepexona ¢ OIHOW KPyroBOW OpOUTHI Ha IPYTYIO IEHTPOCTPEMHU-
TENIFHOE YCKOPCHHUE CITyTHHWKA 3eMiIM yMeHbInaercs. Kak HM3MeHsoTcs B pe-
3yJbTaTe 3TOTO Mepexoja PagryCc OpOHUTHl CIyTHHKA, CKOPOCTh €TI0 JABHKECHUS
1o opOHTe M epHo/T OOpaIIeHNs BOKPYT 3eMITH?

Jist KaXK1oi BETMYUHEI OTIPEEIINTE COOTBETCTBYIOIIMH XapaKTep H3MEHEHU:

1) yBenmumiIach
2) yMEHBIIWIACH
3) He u3MEHWIach

3amummTe B TaONMHIYy BEIOpaHHBIC TUQPHI TS KaX 0 GU3NIECKON BEITUINHEI.
Hudps! B 0TBETE MOTYT MMOBTOPSTHCS.

Iepuon obpamenus
BOKpPYT 3eMJiIu

Pamnyc op6utsl |  CKOpPOCTb IBMIKEHUS

o opbure

YcTaHOBUTE COOTBETCTBHE MEXAy IPOIECCaMH B HJICAIBHOM rase M (Gopmy-
JIaMH, KOTOPBIMH OHHM OIHCHIBAIOTCS (N — YHCIIO YacTHIL, p — JaBieHue, V —
o0beMm, T — abcomoTHas Temneparypa, () — KOIHUecTBO TemnoTsL) K xaxmon
HO3ULIUH MEPBOTO CTOJIOIA NOAOEPUTE COOTBETCTBYIOIIYIO MO3HIHIO BTOPOrO
W 3amyIuTe B TaOJMIy BhIOpaHHBIE HU(PBI 0] COOTBETCTBYIOIIMMHU OyKBa-
MH.

IMTPOLIECCBI OOPMVIJIbI
P _
A) UHzoxopuslit nponecc npu N = const D T const
b) Uzorepmuueckuii nponecc npu N = const 2) v — const
T
3) pV =const
4) 0=0

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanus u Hayku Poccuniickoit denepanun
Kormposanue ne gonmyckaercs

Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
Yyucno Hado 3anucams 6 dnank omeemoe Ne 1 cnpasa om nomepa coomeem-
cmeyruiezo 3a0anusn, Hauunaa ¢ nepeou Kiemouku. Kasxxcowiii cumeon
(yudghpy, 3anamyro, 3HaK MUHyc) RUWIUmME 8 OMOEIbHOI K1eno4yKe 8 COOn-
eemcmeuu ¢ npueedennuvimu 6 onanke oopazyamu. Eounuyst guzuueckux
6€IUYUH NUCAMY He HYHCHO.

OmHOPOAHBIH MacCUBHBIA cTepxeHb AB mokoutcs, ynupa-
SCh B CTHIK THA W CTECHKHM OaHKH KOHIIOM B u ommpasce Ha
Kkpaii Oanku B Touke C (cM. puCyHOK). MOIyNb CHIIBI, C KO-
TOPOH CTEepIKEHb JIaBUT Ha CTEHKY cocyna B Touke C, paBeH
0,5 H. BeprukanpHasi cOCTaBJSIOIIAs CHJIBI, C KOTOPOH
CTEp’KEHb JIaBUT Ha cocy]l B Touke B, paBHa no moxymo 0,6 H, a ee ropuzon-
TajnpHas COCTaBJsAroIIas pasHa o moxyito 0,3 H. Uemy paBHa macca cTepik-
Hs1? TpeHueM npeHeOpedb.

q _

JIBe YacTHIIBI, UMEIOIINE OTHONICHHE 3apsAJ0B — =2 W OTHOIIEHHE MAacc
9

my

— =1, ByeTenu B OJAHOPOJHOE MAarHUTHOE MOJie MEPHEHIUKYISIPHO €ro Jiu-

nmy

HUAM WHAYKIUU U JIBHXXYTCA 110 OKPYKHOCTSM. Onpe/:[enme OTHOLICHUC IIC-

T
puoaoB O6paH_leHI/IH OTHUX YaCTHUIL L .
2

K moTonxy KOMHaTHI BEICOTOH 4 M NpHKpeIIeHa jlaMIla HakanuBaHusa. Ha BbI-
coTe 2 M OT IOJa MapajUIebHO €My PAacIOIOKEH HEMPO3payHbIi KBaJgpaT CO
cTopoHOoi 2 M. LleHTp nmamMmbl U LEHTP KBajgpaTa JieKaT HA OJHOW BEPTUKAIH.
Halinure nnomanes TeHU KBaapaTa Ha IOILy.

He 3a0y0vme nepenecmu 6ce omeemal 8 61aHK omeemog Ne 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3a0auu, noaHoe peuieHue KOmopvlx
HeoOx00umo 3anucams 6 dnanke omeemog Ne 2. Pekomenoyemcesa npoeecmu
npedeapumenvroe peuienue Ha uyepnosuke. Ilpu ogpopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyouiell 3a0aqu.

PamMKy ¢ ITOCTOSHHBIM TOKOM YIEP)KHBAIOT He-
HOJBIXXHO B IOJ€ IMOJOCOBOTO MAarHmTa (CM.
pucyHOK). [IoJspHOCT MOIKITIOYEHUS HCTOY-
HHUKa TOKa K BBIBOJAM PAaMKH IOKa3aHa Ha pH-
cyHke. Kak Oyner ABUraThCsl paMKa Ha HEHOJ-
BIDKHON ocu MO, eciu paMKy He yJAep>KUBaTh?
OTBeT MOsICHUTE, yKa3aB, Kakue (pu3nyeckue 3aKOHOMEPHOCTH BBl MCIOJB30-
BaJIK JUIsi 00bsicHeHus. CuuTaTh, YTO paMKa HCIBITHIBAET HEOOJBIIOE COMPO-
THUBJICHHE JIBVIKEHHUIO CO CTOPOHBI BO3/yXa.

Ilonnoe npasunvnoe pewienue Kaxcoou u3 3aoauy C2—C6 0onxcHno eKiouamo
3aKOHbL U POpMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CMAMOUHO
013 peuwienus 3a0auu, a maxdce mamemamuiecKkue npeodpazoeanus, pac-
Yyemovl C YUCIEHHLIM OMEEMOM U, NPU HEeOOXO00UMOCHmU, PUCYHOK, HOAC-
HAIOWUIL peuieHue.

[MTait6a maccoit m = 100 r HauMHAET ABMXKEHHE 10 keno0y AB u3 Touku A u3
cocTosTHMA TMOKos. Touka A pacrojyioxeHa BhIIe TOUKH B Ha BbicoTe H = 6 M.
B mporecce nBIKeHHS 1O XKeI00y MeXaHHUYecKas 3Heprus Iaiosl u3-3a Tpe-
HUs yMeHbIaetrcs Ha AE =2 Jx. B Touke B mraiiba Beineraer u3 xenoba mnox
yraoMm o = 15° K TOpU30HTY U MaJaeT Ha 3eMiIo B Touke D, Haxoxsmieiics Ha
OJHOI ropuszoHTanu ¢ Toukoit B (cM. pucynox). Haiinure BD. Conporusnenu-
€M BO31yXa npeHegpeqL.

© 2010 denepanbHas cinyxba no Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanun
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B TOPU3O0HTAJIBHOM HWIMHAPHUYCCKOM COCYAC, 3aKpPBITOM IMOPIIHEM, HAXOAWUT-

csi OJHOATOMHBIA MJeanbHbI ra3. IlepBoHayanbHOE JaBleHHE Trasa
p1=4-10° [Ta. PaccTosiHre OT HA cOCy/a 0 MOpIIHs paBHO L. ITnomans mo-
TIEPEUHOTO CeueHHs mopurHs S = 25 cM’. B pe3yibTaTe Me/UIeHHOTO HATpeBa-
HUS ra3 HOoJdy4Ms KojauuecTBo TemnoTsl O = 1,65 kJIx, a NOpIIeHb CABUHYJICA
Ha paccrosiHue x = 10 cm. IIpu aBM>KeHNM MOPILHS HA HETO CO CTOPOHBI CTEHOK
COCyZia NEHCTBYET CHJIa TPEHUS BEIMYMHON Fip, = 3-10° H. Haitmure L. Cun-
TaTh, YTO COCY/ HAXOAWUTCS B BaKyyMe.

Ilo rmagkoli TOPU3OHTANBHOM HampaBisAomed IMHONM 2/  CKOMB3UT
3apspkeHHast OycuHka. 3apsan ee Q > 0, a macca m. Ha xoHI[ax Hampasisouien
HaXOJSITCS TOJIOKHUTENBHBIE 3apsiasl ¢ > 0 (cM. pucyHok). bycuHka coBepaer
Majible KOJIeOaHMsI OTHOCHTEIBHO IOJIOKEHUSI PAaBHOBECHS, MEPHOJ KOTOPBIX

paseH 7.

+q +0, m +q
Bo ckoipko pa3 cuemyeT yMEHBUIMTH 3aps] OYCHHKH, YTOOBI HEpHOA e
KoJIeOaHn yBeIHmamiIcs B 3 paza?

> I'opu3oHTaNbHBIA HPOBOIAIIUN CTEPKEHD IIPSIMO-
a YTOJIBHOTO CEYECHHUS MTOCTYIATENbHO ABHKETCS BBEPX
/ C YCKOpPEHHMEM II0 I'IaJKOH HAaKJIOHHOW IUIOCKOCTH B
BEPTUKAIFHOM OJHOPOAHOM MAarHUTHOM Toyie (CM.
pucyHok). Ilo crepxHIO mpoTekaeT Tok [=4 A.

VYron HakioHa miockocTH o = 30°. OTHOmeEHHEe Mac-

&y

m 2
Cbl CTEPIKHS K €10 JUMHE — = 0,1 xkr/M. Yckopenue ctepxus a = 1,9 m/c”. Ye-

My paBeH MOJyJIb MHIYKLIUU MarHUTHOT'O MOJIs?

®DOTOH C JUTMHOW BOJIHBI, COOTBETCTBYIOIICH KpacHOW rpanuie Gpotodrddexra,
BBIOMBAET AJIEKTPOH M3 METAJUTMYECKON TUIaCTHHKHU (KaTojaa) B cocyae, U3 Ko-
TOPOr0 OTKAauaH BO3AYX. DJEKTPOH PAa3TOHSETCS OJHOPOJHBIM 3JIEKTpHYe-
CKHM II0JIEM C HAINpPSKEHHOCThIO F = 5-10° B/m. Kaxkoit IOJDKHA OBITH JUIMHA
ITyTH JJIEKTPOHA S B DJIEKTPUICCKOM TI0JI€, YTOOBI OH pa3oTHANICS 0 CKOPOCTH,
coctasistroniei 10% ot ckopocTH cBeta B BakyyMme? PenstuBucrckue addek-
THI HE YUUTHIBATb.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 110

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu évinonnenuu 3adanuit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINO0HAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpPOil COOMEEnICHIgyem HOMepPY 8bIODAHHO20 6aAMU OMEEHA.

Teno newxkercsa no ocu x. Ilo rpa-
(GuKy 3aBUCUMOCTH NPOEKLUHU CKO-
pOCTH Tena U, OT BPEMEHHM ! yCTa-
HOBHTE, KaKOW MyTh MPOILIO TEJIO
3aBpeMsaort; =010t =4c.

) 10m
2) 15m
3) 45m
4) 20m

Ha Teno B mHepuumanbHON cUCTEME OTcueTa JIeWCTBYIOT JaBe cuibl. Kakoi u3
BEKTOPOB, N300pKECHHBIX HA MPAaBOM PUCYHKE, MPABHIHHO YKa3bIBACT HAIPaB-
JICHUE YCKOPEHHUS Teja B 3TOM cucTeMe orcyera?

% 3
Fy
2 4
%
F, 1
1)1 2) 2 3) 3 4) 4

JlBe miaHeThl ¢ OJUHAKOBBIMU MaccaMH OOpaIlaroTCs MO KPYroBBIM OpOHUTaM
BOKPYT 3Be31bl. {1 MepBOi M3 HUX CHJIAa IPUTSKEHUS K 3Be3e B 9 pa3 MeHb-
N R N
mie, yeM A Bropoil. KakoBo oTHoIIeHHe R—l paauycoB OpOHUT NEPBOH U BTO-
2

poii uianeT?

1) % 2) 9 3) 3 4)

W —
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I[Ba Teja ABUXKYTCS IO B3aWUMHO HNEPHNCHAUKYJISPHBIM

O—3 Y MEepPeCceKaOIUMCS TIPSIMBIM, KaK TMOKa3aHO HA PUCYHKE.
?} = X Moaynp uMITyJIbca MEPBOTo Tena p; = 3 Kr-M/c, a BTOPO-
D, ro teiaa p, =4 kr-m/c. YeMy paBeH MOJYyIb HUMITYJIbCA
CHCTEMBI 3THX TeJl MOCie HX abCONIOTHO HEyMpyroro
ynapa?
1) 1xr-m/c 2) 5krm/c 3) 4 kr-m/c 4) 7 xr-M/c

SImuK TAHYT 1O 3eMJIe 32 BEPEBKY 110 TOPU30HTANBHOM OKPYKHOCTH AMAMETPOM
D =20M ¢ MOCTOSHHOW 1O MOJYJIIO CKOPOCThIO. PaboTa CHIIBI TATH 3a OJHH
obopot mo okpyxxHocTH A4 = 3,0 k/[)x. UeMy paBeH MOIYJb CHJIBI TPEHHS, JICH-
CTBYIOILIEH Ha SIIIUK CO CTOPOHBI 3eMJIU?

1) 150H 2) 48H 3) 24H 4) 0

Ileproa kosebaHuii MOTEHIIMATBLHON dHEPTUU MpPYKUHHOTO MasTHHKA 1 c. Ka-
KUM OyZeT Mepuoj ee KojeOaHWH, eclnu Maccy Tpy3a MasTHHKA U KECTKOCTh
NIPYKUHBI YBEJIUYUTE B 4 paza?

) lc 2) 2¢ 3) 4c 4) 0,5¢

- bBpycok Maccoif m =2 Kr IBIKETCS MOCTYNATEeIBHO IO TOPH-
E,  30HTANBHOI TIIOCKOCTH MO ASHCTBHEM MOCTOSHHOM cuibl F,
HampaBiIeHHOW moa yrioM o = 30° kK Topu3oHTy (CM. pHCY-
E HOK). KoaddurmenT Tperns Mexmy OpycKOM H IIOCKOCTBIO
p= 0 2 MOZ[YJ'IL CHJIBI TPEHHMs, JeicTBylomel Ha Opycok, Fr, =2,8 H. Uemy
paBeH MoxyJb cuibl F?

1) 2,8H 2) 32H 3) 5,6H 4) 12,0H

B xoMHaTe B OJHOM COCyZ€ HaXOAWUTCA BOIOPOI, a B ApyroM — a3oT. Cpexnue
3HAYCHHUS KHHETHYECKOW DHEPTUH MOCTYNATEIbHOTO TEIUIOBOTO JBIKEHHS MO-
JIEKYJ BOJIOPOJA M MOJIEKYJI a30Ta OJIMHAKOBHI B TOM CIIy4ae, €Clii Y 3THX T'a30B
OJIMHAKOBEI 3HAYCHHUS

1) nmaBneHms

2) KOJIMYeCcTBa BEIeCTBa
3) MIOTHOCTH

4) TtemmepaTypbl
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22 . . . . . Ha pucynke mokaszaH rpaduk mpouecca, Ha pucynke mpuBeneHa ¢ortorpadus 31eKTpUYecKOd Lenu, coOpaHHOM yde-
3pok- _. . . 3. MPOBE/ICHHOTO Hajt 1 MosieM HuIeaIbHOro HHUKOM JJIs UCCIIEI0BAHMS 3aBUCHMOCTH CHIIBI TOKA, IIPOXOAAIIETO Yepe3 pe3u-

| b ; rasza. Haiinure OTHOIICHHWE TeMIEpaTyp CTOp, OT HampspkeHHs Ha HeM. Ilpu HanpspkeHun 6 B cmia Toka B pesucrope
2pof---- ;~-----i---- '----4; ------- 7, Oymer paBHa

1 | T

pof---- i o T | “"J:"" :_- HUCTOYHHK II0-

i | | | P CTOSIHHOTO

0 Vo 20 31V, 4V, Ve 1 pinaa L
o Vil
1) 6 2) 5 3) 3 4) 15 5

OTHOCHUTENbHASA BIAXKHOCTh BO3/yXa B LMIMHIpE NoJ HopuHeMm paBHa 40%.
Bo3ayx m3oTepMHYECKH C)KalM, YMEHBIIUB ero o0beM B TpH pa3a. OTHoOCH-
TENIbHAS BIAXKHOCTH BO3/yXa CTajla

1) 13% 2) 40% 3) 120% 4) 100%

pesucrop

YeTblpe MeTaUIMYECKUX OpycKa IOJIOXKWIN BIUIOTHYIO IpYyT
K IPYTY, KaK T0Ka3aHo Ha pucyHke. CTpeNKH yKa3bIBalOT Ha-
HpaBJIeHHE TeIuIonepeaadn ot Opycka k 6pycky. Temmepary-
pbl OpyckoB B maHHbIi MomeHT 100°C, 80°C, 60°C, 40°C.
Temneparypy 80°C umeer Opycok

A 2) B 3) C 4) D

CETI

1) 0,6 A 2) 20A 3) 0,5A 4) 03 A

JIBa IpsIMONKMHENHBIX IPOBOJHHUKA [IOMEIIECHBl B OJHOPOAHOE MarHUTHOE I10JIE
NEPNEHAUKYIISIPHO JTUHUAM MHAYKUMU. IlepBblil NIpoBOOHUK AMUHON L mome-
IIeH B TI0JIe ¢ MOAYJIeM HHIYKIMH B, a BTOpoH, IUINHOK 2L, — B TOJIe ¢ MOAY-

B mporecce sKcrepyuMeHTa BHYTPEHHSII SHEPrHMsl Ta3a yMEHbIIWIACh Ha
13 x/Ix, 1 OH MOJMYYMJI OT HarpeBaTelisi KOJUYECTBO TEIUIOTHL, paBHOE 3 K/IK.

1
CrnenoBarenbHo, ras jaeM uHAYKIUM —B. IIo NpOBOAHMKAM IMPOTEKAIOT OAUHAKOBLIE TOKH. YeMmy

1) cxamu, copepums padoty 10 xJ[x 4 F
2

2) pacmmpuics, copepuns padboty 16 xJ[x PaBHO OTHOIICHHE —= Moaynelt cun Amiepa, JeHCTBYIOIUX Ha IPOBOJHUKH?
3) pacmmpuncs, coBepumms padoty 10 xJ[x 1
4) cxamu, coBepmuB padoty 16 xJlx N %) 2 3) 4)

1 1
1 2

Paccrosaue MEKAY ABYMS TOYCYHBIMU DJICKTPUUYCCKUMU 3apsagaMu YBECIINIUIIN B UIeaTbHOM KoJ1ebaTeIbHOM KOHTYpE (CM. pI/IcyHOK) HanpsKe-

B 3 pasa, a OIMH U3 3apsAA0B YMEHbIIMIH B 3 pa3a. Cuiia JIEKTpUYECKOTO B3au- HHE MEXLy OOKIaJKaMH KOHIEHCATOPA M3MEHSAETCS 10 3aKOHY '8
i 6 -1 N

MONICUCTBH MEHILY HUMU Uc= U, cos ot, rie Up=4B, o =2m-10°c”'". B kakoii u3 ykazan- |C

1) He U3MeHHIACH HBIX HIDKC MOMCHTOB BPEMCHH JHEPIHUs JJICKTPUYCCKOrO IMOJIS

2) yMeHBIIWIAch B 3 pa3za KOHJICHCATOopa JOCTUraeT MaKCUMyMa?

3) ysemmannack B 3 pasa 1) 0,25 ke 2) 0,5 mxc 3) 0,75 mxe 4) 1,25 mxe

4) ymeHbIIMIAch B 27 pa3

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuiickoit denepanun
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N3o0paxkeHneM TOYKH S, KOTOpoe MmaéT S A
[ ]

A20

TOHKas coOMparomas JIMH3a € (POKYyCHBIM 1

paccrosianeM F (CM. PUCYHOK), SIBISIETCS # . ) %
TOYKa 2F F F 2F
2 °
3
D1 2) 2 3) 3 4) 4
JlBa TOYEYHBIX MCTOYHHMKA CBETa S| U S, HaXOAATCS S s
| D2

OJIM3KO IPYT OT JApyTa M CO3/IAI0T Ha yIAJICHHOM KpaHe
3 ycToiunBYyI0 MHTEpHEPEHIIMOHHYIO KapTHHY (CM. pH-
CYHOK). DTO BO3MOXXHO, €CIIA S| B S; — Malble OTBEep-
CTHS B HEMPO3PavyHOM JKpaHe, OCBEIICHHBIC

1) kaxmoe cBOeH JTaMITOYKON HaKaTHBAHUS

2) KaXkIoe CBOEH ropsieii ceeuoit

3) OIHO CHHHM CBETOM, a IpyTroe KpacHBIM CBETOM
4) MIOCKOH MOHOXPOMAaTHYECKOH CBETOBOI BOITHOI

Ha pucynke npuBezneH rpadyk 3aBUCHMO-
CTH CHJIBI TOKA OT BPEMEHHU B KoyebaTelb-
HOM KOHTYpE, COCTOSIIEM M3 I0CJIEN0Ba-
0 TEIbHO COCAMHEHHBIX KOHJCHCATOpa |
b2 456 M kaTymku. Kakoe yTBepkieHHE O COOTHO-
IICHUY MEHSAIOIUXCA B XOJe KoyieOaHUiH

BEJIMYMH BEPHO JUII MOMEHTA BPEMEHH ¢ = 2 Mc?

1) »Heprus KaTyIIKd MAHIMalbHa, YHEPTHI KOHACHCATOpa MaKCHMalIbHA
2) sHeprus KaTyIIKW MaKCHMallbHa, SHEPTUs KOHICHCATOpa MUHIMAIbHA
3) sHeprus KaTyIIKHA paBHA YHEPIHH KOHAEHCATOpa

4) cymMa 3HEpruii KaTyIIKH B KOHJeHCaTopa MUHUMAaIbHA

Ha pucynke npencraBieHbl HECKOJIBKO CAMbIX HUKHHUX YpPOB- E, 5B]

Hel 3HepruM aToma Bojopoja. Moxer i aToM, HaxoIALuii- E 15
2 )

csl B COCTOSTHUM E|, TOTTOTUTH POTOH ¢ sHeprueit 1,5 7B? E, 34
)

1) ma, mpu 3TOM aTOM MEPEXOINT B COCTOSTHUE F,

2) nma, mpu 5TOM aTOM MEPEXOJUT B COCTOsIHUE K3

3) na, IpHu 3TOM aTOM HOHH3YETCs, paclafasich Ha MPOTOH
1 DIIEKTPOH

4) Her, >HepruM (QOTOHA HENOCTATOYHO IJIsI Tepexoja E\—1—-13,6
aToMa B BO30YKIEHHOE COCTOSIHUE

© 2010 denepanbHas cinyx6a 1o Haxzopy B cepe oOpazoBanns u Hayku Poccuiickoit denepanyn
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Kakas momns PAaAUOAKTUBHBIX aTOMOB pacnagacTcCs 4YCpe3 MHTEPBAJI BPEMCHU,

A22

A23

A24

A25

paBHBIH IByM IlepHoaM noitypacnana’?

1) 100% 2) 75% 3) 50% 4) 25%

Kakue 3apsan Z u maccoBoe 9ucio A OyIeT UMETh SAPO IEMEHTa, MOTydUBIIe-

rocst U3 sAnpa M3oTOma U TOCTE OJHOTO 0-PAchaja M JBYX SJIEKTPOHHBIX

B-pacnamos?

1) Z=234 2) Z=92 3) Z=288 4) Z=234
A=92 A=234 A=234 A=94

B Tabmuue mpeacTaBieHbl pe3yibTaThl U3MEPCHUN MaKCHMAlbHOH JHEPrHd
(OTORNICKTPOHOB MpPH JBYX Pa3HBIX 3HAYCHHUSAX YaCTOTHI MaJarolIero MOHO-
XPOMAaTHYECKOI0 CBETa (Vi, — YacTOTa, COOTBETCTBYIOIIAs KPACHOH IpaHuLE
dororddekra).

YacroTa MmajaroIiero CBeTa v 2V 3vip
MaxkcumainpHast SHePTrHst GOTOITEKTPOHOB Eyaic — Ey

Kakoe 3HaueHme YHEPTUN MPOITYIIEHO B TAOIHIE?

1 1 2 1
1) §E0 2) EEO 3) §Eo 4) gEo

Heo0xoauMo SKCIepUMEHTAIFHO BBIICHHTH 3aBHCUMOCTH MEPHOAa MAJIBIX KO-
neGaHuil MaTeMaTHIeCKOr0 MasTHHKA OT BEIIECTBA, U3 KOTOPOTO H3TOTOBIICH
rpy3. Kakyro mapy MasTHHKOB (CM. PHCYHOK) MOXHO B3STh JJIs 3TOH nenu?
I'py3BI MaSTHUKOB — ITOJIBIC MIAPUKH U3 MEIU W ATIOMUHHMS OJUHAKOBOH MaccChl
W OJTMHAKOBOTO BHEIIHETO JHaMeTpa.

1y ) ° 3) 4) =

Cu Al

Al ©Cu Al Cu

KoHnzeHcaTop MOAKIIOYEH K UCTOYHUKY TOKa IOCIIEI0BaTEb- C
HO C pe3ucTopoM R =10 kOm (cM. puCyHOK). Pesynbratel u3- ¢ , LE' l_
MEpEeHHH HaNpsDKEHUsT MEXIy OOKIaIKaMH KOHAEHcaTopa
HpeJICTaBIeHbl B Tabuie. TOYHOCT M3MEPEHHS HAIPSIKEHUS
AU=%0,1 B.

4, ¢ 0 1 2 3 4 5 6 7

UB 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

OneHure cuily TOKa B LielM B MOMEHT ¢ =2 c. CONpOTUBIEHUEM IPOBOJOB U
BHYTPEHHHM COIIPOTHBIICHHEM UCTOYHHKA TOKa IPEeHEeOpeyb.

1) 220 mxA 2) 80 MKA 3) 30 MmxA 4) 10 MmxA
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Yacrb 2

Omeemom K Kaxcoomy u3 3aoanuii B1-B2 6yoem nexomopas nocnedosa-
menbHOCmb YUpp. Imy nociedo6amenbHOCMy HAOO0 3anucams 6 0J1aHK On-
eemoe Ne 1 cnpasa om Homepa coomeemcmeaywuiezo 3a0anus 6e3 npooenos
U Opy2ux cCumMe0J108, HaUUHAaA ¢ nepeoii Kiemouku. Kaxcoyrw yugpy nuwiume
6 OMOenbHOIUl KlemouKe ¢ COOMEemCmeuu ¢ npueedeHHvIMu 6 O1anke 00-
pazyamu.

B pesynbpraTe mepexona ¢ OIHOW KPYyroBOW OpOUTHI Ha IPYTYIO LIEHTPOCTPEMHU-
TENIFHOE YCKOPCHUE CITyTHUKA 3eMIIM yBennumBaercs. Kak U3MEHSIOTCS B pe-
3yJBTaTe 3TOrO Mepexoa Paguyc OpOHUTHI CIIyTHHKA, CKOPOCTh €r0 JBHKCHUS
0 OpOWTE U MEPHO 0OpaIeHUs BOKPYT 3eMitn?

JIist KaXKI0¥ BETUYUHEI ONIPECIINTE COOTBETCTBYIOIIHMIA XapaKTep H3MECHCHUS:

1) yBemmumBaeTcs
2) yMeHbIIAeTCs
3) He u3MeHseTcs

3anumure B TabIUIly BEIOpaHHBIE HUGPBI [T KaXI0H (GU3NUECKON BETUUUHEI.
Ludps! B 0TBETE MOTYT IOBTOPSITHCS.

Iepuox obpammenus
BOKPYT 3eMiu

CKOpOCTb IBMKEHUS
o opbure

Pagnyc opOUTEI

YcTaHOBUTE COOTBETCTBHE MEXAy IPOIECCaMH B HJICAIBHOM rase M (Gopmy-
JIaMH, KOTOPBIMH OHHM OIHCHIBAIOTCS (N — YHCIIO YacTHIL, p — JaBieHue, V —
o0beMm, T — abcomoTHas Temneparypa, () — KOIHUecTBO TemnoTsL) K xaxmon
HO3ULIUH MEPBOTO CTOJIOIA NOAOEPUTE COOTBETCTBYIOIIYIO MO3HIHIO BTOPOrO
U 3aIMIIMTE B TaOIUIy BBIOpaHHBIC HU(PHI MOJ COOTBETCTBYIOMIMMHU OyKBa-
MH.

[MPOLECCEHI OOPMVIJIbI
P _
A)  H3obGapuslit mponece npu N = const D T const
b)  Uzorepmuueckuii npornecc npu N = const 2) ; — const
3) pV =const
4) 0=0

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanus u Hayku Poccuniickoit denepanun
Kormposanue ne gonmyckaercs

Omeemom K Kaxicoomy u3 3aoanuii B3—B5 oyoem nexomopoe uucino. 3mo
uucno Haoo 3anucame 6 O1aHK omeemoe Ne 1 cnpasa om Homepa coomeem-
Cmeyuiec0 3a0anHus, HAYUHAA ¢ nepeoii kKiemouku. Kadxcoviii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUMIUME 8 OMOEAbHOIU KlemouKe 6 cOom-
eemcmeuu ¢ npueedennvimu ¢ onanke oopasyamu. Eounuyst guszuueckux
GeUYUH RUCAMb He HYIHCHO.

Opnnoponnseiii crepxens AB maccoit m = 100 r mokourcs,
C YIHPasCh B CTHIK THA M CTCHKH OaHKH KOHIIOM B u ommpasichk

Ha Kpail 6anku B Touke C (CM. pUCYHOK). MOIyNb CHIIBL, C

KOTOpOH CTepKEHb JaBUT HA CTEHKY cocyza B Touke C, paBeH

0,5 H. Yemy paBeH MOAyJib TOPU30HTAIBHON COCTaBIISIIOLIEH

CHJIBI, C KOTOPOH CTep)KeHb HaBUT Ha COCyA B Touke B, ecmu
MOJyNb BepTHKAJIBHOH cocTaBistomeil 3Toif cmiasl paseH 0,6 H? Tpenmem
peHeOpeys.

JIBe uacTHIbl, UMEIOIIME OTHOIIEHUE 3apsaoB 4 =2 W OTHOIIECHHE Macc
q>
nmy
— =4, Bjerenu B OJHOPOJHOE MarHUTHOE MOJIE€ MEPIEHANKYISAPHO €ro Jiu-
my
HUSIM WHAYKUUU U JBUXKYTCS MO OKPYXKHOCTSIM C OTHOLICHHEM DaJiyCOB
R, . U
2 = 2. Onpenenure OTHOIIEHHUE CKOPOCTEH — ATUX YACTHII.
v
2 2

K motonky KOMHaThI BEICOTOM 4 M MPUKpEIUIEHA JTaMIla HakanuBaHus. Ha BbI-
coTe 2 M OT IOJa HapaJlyIeIbHO €My PAacllOJIOKEH KPYIVIbIM HEeNpo3padHbIi
JAUCK TUAMETPOM 2 M. HCHTp JIaMIIbl 1 ICHTP AWCKaA JIC)KAT Ha 021H0171 BCpTHKa-
mu. KakoB auameTp TeHu aucka Ha nouy?

He 3a6y0vme nepenecmu ¢ce omeenvl 8 O1anK omeemos No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

PaMKy C HOCTOSHHBIM TOKOM YJICp)KHBAIOT He-
MOABM)KHO B TIOJIC IIOJIOCOBOTO MarHuTa (CM.
pucyHoK). [TossipHOCTh TOKITIOYEHHST HCTOYHH-
Ka TOKa K BBIBOJIAM PAaMKH IOKa3aHa Ha pUCYH-
ke. Kak Oyner nBuratbcs pamMka Ha HEMOABHK-
HoOM ocu MO, ecnu paMKky He ynepxusatb? Ot-
BeT TOSICHUTE, yKa3aB, Kakue (pu3ndeckue 3aKOHOMEPHOCTH BBl UCIIOIB30BAIN
Ut 00bscHeHus. CUNTaTh, YTO paMKa HCIBITHIBAET HEOOJBIIOE COMPOTHBIIE-
HHE IBIKEHHUIO CO CTOPOHBI BO3IyXa.

<
(O
N

Ilonnoe npasunvhoe pewienue kaxcoou uz 3aday C2—C6 0013cno 6Knouams
3aKOHbL U POPMYNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CHAMOYHO
0n1a pewienus 3a0auu, @ MaKdice mamemamuiecKue npeoodpazoeanus, pac-
yemol C YUCIEHHLIM OMEEHOM U, NPU HEO0XO00UMOCHmU, PUCYHOK, NOAC-
HANOWUIL peulenue.

[ITafiba Maccoli m HaYMHACT JIBHXKECHHUE 1O Keno0y AB u3 Toukn A M3 COCTOS-
Hus nokos. Touka A pacrnonoxkeHa Belle Toukd B Ha Beicote H = 6 M. B npo-
mecce JBIDKCHUS MO JKeo0y MeXaHWdYecKas SHEeprus MIaiObl W3-3a TPEHUS
ymenbmaercs Ha AE =2 JIx. B Touke B maiiba BeuteTaeT U3 xenoda moj yr-
J0M 0. = 15° K TOpU30HTY U IaJlaeT Ha 3eMJII0 B Touke D, Haxopsueiica Ha of1-
HOW TOpU30HTAIN ¢ TOUKoi B (cM. pucyHok). BD =4 M. Haiinute maccy maii-
OBI m. COHpOTI/IBJ‘IzHI/IeM BO3/IyXa MpeHeOpeys.

© 2010 denepanbHas cinyxba no Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanun
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B TOPU3O0HTAJIBHOM HWIMHAPHUYCCKOM COCYAC, 3aKpPBITOM IMOPIIHEM, HAXOAWUT-

cs OJHOATOMHBIM MIealbHbld Tra3. IlepBoHauanpHOE JAaBiIeHHE TIa3a
p1 =410 [Ta. Paccrosnne ot aHa cocyma m0 mopmas L =30 cm. Ilnomans
TOIEPEYHOro CeueHns mopiHs S =25 cM’. B pe3ynbraTe MELICHHOTO HArpe-
BaHHUSA Ta3 MOJyYUJI KOIHUecTBO TeruioThl O = 1,65 kX, a NOpIIeHb CABUHYI-
cs1 Ha paccrostaue X. [Ipy ABYKEHWH TIOPITHS HA HETO CO CTOPOHBI CTEHOK CO-
CyZa ICHCTBYET CHJIa TPEHHS BEIHYUHOM [, = 3-10° H. Haiizute x. Cunrats,
YTO COCYJ] HAXOJHUTCS B BaKyyMe.

o rmanxoi rOpU3OHTATBHOM HATIPABISAIONICH JUIMHBI 2/ CKONB3UT 3apsHKEeHHAS
Oycunka. 3apsan ee O >0, a macca m. Ha koHIIaX HampaBJISIOIEH HaXOATCA
3apsiapl ¢ >0 (cMm. pucyHok). BycuHka coBepmiaer wmamnble KoneOaHHS
OTHOCHTEJIBHO IMOJIOKEHHSI PABHOBECHSI C YaCTOTOM V.

+q +0, m +q

Bo ckombko pa3 ciemyeT yBeNMYMTb 3apsi OyCHHKH, 4YTOOBI 4acToTa ee
KosiebaHu yBeMamIIach B 2 paza?

T'opusoHTanpHBI OPOBOJAIIMN CTEPKEHb IPIMO-
@ YTOJIBHOTO CEYEHHUs IIOCTYIATENBbHO MABHKETCA C
/ YCKOPEHHMEM BBEpX IO INIAJKOW HAKIOHHOW ILIOC-
KOCTH B BEPTUKAJIbHOM OJHOPOJHOM MAarHUTHOM
none (cM. pucyHOK). Ilo cTepikHIO MpOTEeKaeT TOK
I=4 A. Yron naxnona miaockoctu o = 30°. OTHO-

Sy

IEHUEC MACChl CTCPXKHA K €ro JJIHNHE % = 0,1 KI/M. MO,I[yJ'IL HHAYKIUA Mar-

HuTHOTO 1oyt B = 0,2 Ti. Yemy paBHO yCKOpEHUE CTEPKHS?

DOTOH ¢ UIMHOI BOJHEI, COOTBETCTBYIOMIEH KpacHO! rpanuie Gorodpdexra,
BBIOMBAET AIIEKTPOH M3 METAJUTMYECKOH IUIACTHHKH (KaTojAa) cocynaa, U3 KOTo-
pOro OTKa4yaH BO3AYX. DJIEKTPOH Pa3rOHAETCS OJHOPOTHBIM AICKTPHUCCKUM
[10JIEM HAaNpPsKEHHOCThIO £ = 510" B/m. Jlo Kako# CKOpPOCTH 3JEKTPOH pas3ro-
HUTCS B 9TOM 10JIe, posteTes myTh S = 5-107* M? Pensrusucrekue ¢ exTsl He
YUHUTBIBATb.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 111

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb




EovHbIn rocynapcTBeHHbIN ak3ameH, 2010 T. ®dusuka, 11 knacc. 111-2/6

Yacrp 1

Ilpu évinonnenuu 3adanuit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINO0HAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpPOil COOMEEnICHIgyem HOMepPY 8bIODAHHO20 6aAMU OMEEHA.

Teno nBuxkercs no ocu x. Ilo rpa-
(UKy 3aBHCHMOCTH HPOEKIHMH CKO-
pocTu Tela U, OT BPEMEHHU [ yCTa-
HOBUTE, Kakoil MyTh MPOILIO TEJO
3aBpemst oTt;=6¢ not,=10c.

1) 10 M
2) 20 M
3) 25mM
4) 45m

Ha Teno B nHepunaanOﬁ CUCTEME OTCUYECTa ,EleﬁCTByIOT JABE CHJIBI. Kakoii u3
BCKTOPOB, I/I306pa)K€HHLIX Ha IIpaBOM PUCYHKE, IPAaBUJIbHO YKa3bIBACT HAIlpaB-
JICHHUC YCKOPCHHS TCJIa B 9TOM cucTeMe oTcuera?

|F1 |1 2
X 3
/ —
>FZ %
4
D1 2) 2 3) 3 4) 4

JlBe TIaHeTHl ¢ OMMHAKOBBIMHA MaccaMH OOpAIaroTCs MO0 KPYTrOBBEIM OpOHWTaM
BOKPYT 3Be37bl. Y MEPBOH M3 HUX pagnyc OpOHUTHI BIBOoe OOJbIIe, YeM Yy BTO-

N K N N
pou. KakxoBo oTHOIICHUE Fl CHJI IPUTAKCHUS K 3BE€311€ IEPBOU U BTOPOU ILIa-
2

HeT?

1) % 2) 2 3) 4) 4

1
4
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I[Ba TEJIa ABUKYTCS IO B3aUMHO TMEPIICHAUKYIAPHBIM I1€-

peceKaroImuMes IpsIMBIM, KaKk MOKa3aHO Ha pUCYHKe. Mo- Y

JyJb UMIyJbca IEepBOTo Tena p; = 4 Kr-m/c, a BTOPOTo Te- iz

na py =3 kr-m/c. UeMy paBeH MOJYJb HMITyJIbCA CHCTEMBI ;

9THX TeJ MOCIie UX a0COIMIOTHO HEYNPYTroro yaapa? ? X
1

1) 1xkrm/c 2) 4 kr- m/c 3) Skr-m/c 4) 7 kr- m/c

SmyK TSHYT 1O 3eMyIe 3a BEPEBKY MO TOPH30HTAIBHON OKPY>KHOCTH JUTHHOMN
L =40 M ¢ mOCTOSIHHOM 10 MOJYJII0 CKOPOCTBhI0. MOAysb CHJIBI TPEHUS, IEHCT-
BYIOIIIEH Ha AIIUK CO CTOPOHBI 3eMiH, Fy, =80 H. Yemy paBHa pabGoTa cuibl
TATH 32 OTUH 000pOT?

1) o 2) 3,2 x[x 3) 10,0 x[Ix 4) 31,5 x/Ix

[epuon xonebaHuil MOTEHIMAIBLHONW SHEPTUM NMPYXKUHHOrO MasitHuKa 1 c. Ka-
kUM OyZeT mepuoj ee KojeOaHHH, ecim Maccy rpy3a MasTHHKA M JKECTKOCTh
MPYXHUHBI YBEIMYUTH B 4 paza?

) lc 2) 2¢ 3) 4c 4) 05¢

Bpycok maccoi m = 2 KI ABUXKETCS IOCTYNATENbHO 10 TOPHU-
30HTAIBHOW TIJIOCKOCTH TOJ[ IEUCTBUEM MOCTOSIHHOW CHIIBI,
HanpasJIeHHON mof yrioM o = 30° K TOpU3OHTY (CM. pHCY-
HOK). Moayne 3t1oit cunel F =12 H. Koadduuuent tperus
MexIy OpyckoM u miockocTeio L = 0,2. UeMy paBeH MOAYb CHIIbI TPEHUS Frp,
JIeCcTBYIOIIEH Ha OpycoK?

1) 2,8H 2) 40H

3) 6,0H 4) 104H

B komHaTe B 0HOM coCylle HaXOAMTCS BOJOPO, a B ApyroM — a3or. Cpeanue
3HAYEHHUS KHHETHYECKOW DHEPTUH MOCTYNATEIbHOTO TEIUIOBOTO JABMKEHHS MO-
JIEKYJIbl BOAOPOJA U MOJIEKYJIBI a30Ta OJMHAKOBBI B TOM CIIydae, €Clid y 3THX
ra30B OJMHAKOBBI 3HAUCHUS

1) TemmepaTypsl

2) obwvema

3) macchl

4) KOHIIEHTpalWH YaCTHIL
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ph Ha pucynke moka3aH rpaduk Imporecca,
3pof- i | | i 3 IPOBEJEHHOrO Haja 1 MoJleM HIealbHOro
i ; raza. Haiinute oTHOLIeHHE TeMIepaTyp
i 5
1A T,
L G s i
O vy 21 3 4 SV
1 1 1 1
) = 2) - 3) — 4) —
) 3 ) 5 ) 6 ) 15

OtHocHTenbHAs BJIAXKHOCTh BO3AyXa B IMJIMHApPE 1O mopiiHeM paBHa 80%.
Bo3nyx m3oTrepMuYecKkw CKalld, YMEHBIIUB e€ro o0heM B aBa pasa. OTHOCH-
TENbHAS BIAXKHOCTH BO3/yXa CTaja

1) 160% 2) 100% 3) 80% 4) 40%

YeTslpe METAIMYECKUX OpycKa MOJOXWIH BIUIOTHYIO
JpyT K ApYyry, KaK NoKa3aHo Ha pucyHke. CTpelkn yka- §
3BIBAFOT HATIPaBIICHHE TEIIONepesadn OT Opycka K Opy- 4
cky. Temmepatypsl OpyckoB B maHHBII MomeHT 100°C,
80°C, 60°C, 40°C. Temnepatypy 100°C umeeT O6pycok

1) A 2) B 3) C 4) D

S

B mporiecce 3kcriepaMeHTa BHYTPEHHSA SHEprus rasza ysenuamiack Ha 30 kJIx,
U OH TIOJIy4YHJI OT HarpeBaTelsl KOJIMYIeCTBO TemnoTel, paBHoe 10 x/[x. Ciaenosa-
TEJBHO, I'a3

1) cxamu, coBepumms padoty 20 xJ[x
2) cxanm, coBepinuB padorty 40 xJx
3) pacmmpucs, coBepums paboty 20 xJ[x
4) pacmmpuics, copepmms paboty 40 x/[x

Paccrosnue Mexay ABYMsI TOYSUHBIMU JIEKTPUIESCKUMHU 3apAAaMH yBEIHUHIH
B 3 pasa, Ipu 3TOM OJHH W3 3apsAH0B yBeIHUMIH B 3 pa3a. Cuna B3auMoseicT-
BUSI MEXIY HUMHU

1) He u3MeHmnach

2) yBenuuuiachk B 27 pa3

3) yBenuumiack B 3 paza

4) ymeHBIIMIIACh B 3 pasza
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Ha pucynke npusenena Qororpadust siIekTpuueckol Lenu, coOpaHHOH yde-
HHUKOM JJISL UCCIIEI0BAaHMs 3aBUCUMOCTH CIJIBI TOKA, TIPOXOJISIIEro 4epes Me-

TATHYESCKUI TPOBOIHUK, OT HANPSHKCHUS Ha HeM. J[J1s Toro 4ToObI yepes pe-
3HCTOP I TOK cuitoit 0,6 A, HanpspKeHUe Ha HEM JIOJDKHO OBITh PaBHO

HUCTOYHHUK II0-
CTOSAHHOT'O
HaPsSKCHUA

LA W\VY

pe3ucrop

1) 6,0B 2) 45B 3) 50B 4) 55B

I[Ba HpﬂMOHHHeﬁHbIX MPpOBOJAHMKA MOMCHICHBI B OJTHOPOJAHOC MAIHUTHOE T10JI€
>

NEPIEHAUKYIISIPHO JIMHUAM UHAYKUUM B. J[nuHa nepBoro npoBojHuKa L, 1o
HEeMy NpoTeKaeT Tok /. JITiHa BTOpOro MPOBOTHUKA 2L, 10 HEMY NMPOTEKaeT TOK

1 F, . N
Z[' Yemy paBHO OTHOIICHHE 5 Moxyeit cui Awmriepa, DEHCTBYIOIMX Ha
1
TIPOBOJHUKN?
1 1
1 2) 2 — 4) —
) ) 3 5 )

B nabope panuoaeraneii 1uis M3rOTOBIEHUS IPOCTOr0 KoJIeOaTeIbHOTO KOHTYpa
HMMEIOTCS JIBe KaTYLIKU ¢ MHAYKTUBHOCTSAMU L= 1 MkI'H u L, =2 MkI'H, a Tak-
Ke JBa KoHAeHcaTtopa, eMKocTH KoTopeix C; =3 nd u G, =4 nd. [Ipu xakom
BBIOOpE ABYX 3JEMEHTOB M3 3TOr0 Habopa Mepro]i COOCTBEHHBIX KOJICOAHWI
KoHTypa T OyJaeT HauMEeHBIIUM?

1) L]PIC] 2) L2PIC2 3) LzI/ICl 4) L]I/IC2
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H3o0pakenneM TOYKH S (CM. pHUCY-

A20

A21

HOK), IaBaeMbIM TOHKOH coOuparomieit

2
TWH30H ¢ (POKYCHBIM paccTosHHEM F, M
SIBIISIETCS TOYKA — 3¢ . ’

2F F F 2F

1

e 1t
2) 2 1 S
3) 3
4) 4

JIBa TOUYEUYHBIX UCTOYHHKA CBETA S; U S; HAXOATCS OJIM3-

KO JpyT OT Apyra ¥ CO3JAI0T Ha yJaJleHHOM dKpaHe D yc-

TOWYHBYIO MHTEPPEPCHIUOHHYIO KapTUHY (CM. PHCYHOK).

OTO BO3MOXHO, €CIIU S| U S, — MaJlble OTBEPCTUSI B He-
D NpO3pavHOM KpaHe, OCBEILICHHbIE

1) mIockoi MOHOXpOMAaTHYECKOH CBETOBOW BOJIHOM

2) OIIHO — JAMIIOYKON HaKaJIMBaHUS, a BTOPOE — ropsIleii CBEYOH
3) KaxJ0e CBOCH JIAMIIOYKON HaKaJTMBAHHS

4) OIHO CHHHUM CBETOM, a APYToe KPacHBIM CBETOM

Ha pucyHke npuBezieH rpadik 3aBUCHMOCTH
CHIIBI TOKa OT BPEMEHH B KOJIe0aTeIbHOM
KOHTYpE C MOCICAOBATEIFHO BKIFOUCHHBIMU
KOHJICHCATOPOM ¥ KATYIIKOH, WHIyKTUB- 0
HOCTh KoTOopoi pasHa 0,2 'H. Makcumarb-
HOE 3Ha4CHHE SHEPTHUHU AIIEKTPHIECKOTO TMO-
751 KOHJICHCATOpa PaBHO

1) 2,510 Jix 2) 5-10°° Jix

1 2 4 5 6 t Mc

3) 5107 Jix 4) 107 JIx

HavacyHKe MPEACTaBJICHbI HECKOJIBKO CaAMbIX HMKHHUX ypf)B- E, >BA
HCU BHEPIrUU aTOMa BOAOpOaa. MoxeT 1 aTOM, HaXOoAAIIHUUCA —— 0

B COCTOSIHWY E|, MOTJIOTUTH OTOH ¢ dHepruei 3,4 5B? E; | -15

1) nma, mpu 5TOM aTOM MEPEXOIUT B COCTOSIHUE E) 2 -34

2) nma, mpu 5TOM aTOM MEPEXOJIUT B COCTOsHUE K5

3) na, mpu ATOM aTOM HOHM3YETCs, paclafasich Ha Mpo-
TOH U JICKTPOH

4) Her, sHepruM (OTOHA HEJOCTATOYHO IS TEpexoza
aToMa B BO30Y’K/ICHHOE COCTOSIHUE

E,—1+—-13,6

Kakast onsi pagioakTUBHBIX aTOMOB PAaclaIacTcsl depe3 MHTEPBal BPEMCHH,
PaBHBIN IBYM IIepHoIaM Horypacraia’?

1) 100% 2) 75% 3) 50%
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4) 25%

S1apo u30TONA BUCMYTa 43 Bi MOy4HIOCH U3 HEKOTOPOTO sipa X MOCIIe OXHOTO

A23

A24

A25

o-pacmaza U OIHOTO JIEKTPOHHOTO -pacmanga. X — 3To Sapo
215

1) momonms “g;Po
209 13

2) BHCMYyTa “¢;Bi

3) pajoHa ‘g Rn

210
4) acrata “g;At

B Tabmmie mpencraBieHBl pe3yNbTaThl U3MEPEHUH MaKCUMAIbHOH SHEPTHH
(I)OTOBJ'ICKTPOHOB TPy IBYX Pa3HbIX 3HAYCHUAX UIMHBI BOJIHBI ITAJIA0OMIETO MO-
HOXPOMAaTHYECKOTr0 cBeTa (A — JUIMHA BOJHBI, COOTBETCTBYIOLIAs KPACHOM
rpanuie porodddexra).

JImMHa BOJIHBI IAIAI0IIEr0 CBETa A 0,5Mp 10,250,
MakcumainbHas SHeprust POTOIICKTPOHOB Eyyye E, —

Kakoe 3HaueHHE SHEPTUH MIPOIMYIICHO B Ta0muie?

1) E 2) 2E, 3) 3E, 4) 4E,
I'py3sl MasTHUKOB — MenHble wmapuku. Kakyroo 4 B B r
napy MasTHUKOB (CM. PHCYHOK) HaJ0 BHIOPATh,

9TOOBl IKCHEPHMEHTANBHO BBIICHUTH, 3aBHCUT (L J,

JIY TIEpUOJ MaNbIX KoleOaHWH MaTeMaTH4ecKo-
TO MasiTHHKA OT JJIUHBI HUTU?

1) Aub 2) AuB 3) AuTl 4) BuB

KoHzieHcaTop MOAKIIOUEH K MCTOYHHKY TOKa IMOCIEN0Ba-

TeNnbHO ¢ pe3uctopoM R = 10 kOM (cM. pucyHOK). Pe3yinb- S,r_l___l_c
TaTbl H3MepeHI/Iﬁ HanpsKCHUSA MEXKOY O6KJ'Ia}IKaMI/I KOH-
JICHCATOpa MpEeACTaBleHbl B Tabmuie. TouyHOCTh HM3Mepe-
Hus HanpspkeHus AU =+ 0,1 B.

tc 0 1 2 3 4 5 6 7

U,B 0 3.8 5,2 5,7 5,9 6,0 6,0 6,0

OLICHI/ITC CUJTy TOKa B ILIENIM B MOMECHT [ = 3c. COHpOTI/IBJ'ICHI/IeM MpoOBOAOB U
BHYTPCHHUM COIIPOTUBJICHUEM MCTOYHHKA TOKA r[peHe6pe%.

1) 220 mxA 2) 80 MxA 3) 30 MmxA 4) 10 MxA
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 0mOenbHOIl KlemouKke ¢ COOmMEemcmeuy ¢ npuUeeOeHHbIMU 6 OnanKe 00-
pasyamu.

B pesyibTaTe nepexona ¢ OqHOH KpyroBoi OpOMTHI Ha JPYTYI0 CKOPOCTh ABH-
JKEHHUsI CIIyTHHKA 3eMJIM yMeHbInaeTcs. Kak M3MEHSIOTCS B pe3ysbTaTe 3TOro
nepexoaa paanyc Op6I/ITBI CITYTHHKA, €r0 HCHTPOCTPECMUTCIBHOC YCKOPCHUC U
meproz o0pameHnst BOKpYT 3eMin?

HHH Ka)K}lOfI BCJIMYMUHBI OIIPCACIINTC COOTBGTCTBy}OH_II/If/‘I XapaKTCp U3MCHCHUS:

1) yBenmumiace
2) yMEHBIIUIACH
3) He U3MEHWIACh

3amumure B TaONMHIYy BEIOpaHHBIC HUQPHI U1 KaX 01 (U3NICCKON BEITUYUHEI.
Hudps! B 0TBETE MOTYT MOBTOPSTHCS.

Pamuyc opbutsl | Llentpoctpemurenshoe | Ilepron obpamenus
yCKOpeHHe BOKpPYT 3emin

YCcTaHOBUTE COOTBETCTBHE MEXIY (PM3NIECKUMH MPOIECCAMH B HICATFHOM Ta-
3¢ HEM3MEHHOH Macchl U (hOopMyJlaMH, KOTOPBIMH 3TH IPOIECCHl MOXKHO OIHU-
caTb (N — 4HCIIO YacTHll, p — JaBieHue, V — oobeM, T — abCONMIOTHAs TeMIepa-
Typa). K kaxmoil mo3uuuu nepBoro crojdua moadepure COOTBETCTBYIOLIYIO
MO3UILUIO BTOPOTO U 3alUIINTE B TAOMUIY BbIOpaHHBIE HU(PHI IOA COOTBETCT-
BYIOIIMMHU OyKBaMHu.

IMMPOLECCHI OOPMYVYIJIbI
P _
A)  WM3obapusrii mporecc npu N = const D T const
b 144 i N = t
) 30XOPHBI TpoLece IpH cons 2) v_ const
T
3) pV =const
4) VT = const
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Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
yucio Haoo 3anucamy 6 01anK omeemoe Ne 1 cnpaea om nomepa coomeen-
cmeyruiezo 3a0anusn, HauuHaa c nepeou Kiemouku. Kasxxcowiii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUWIUME 8 OMOECIbHOI K1emouKe 6 COom-
eemcmeuu ¢ npueedeHHviMu 6 Oranke oopazyamu. Eounuysl guzuueckux
GeNUYUH RUCAMb HE HYIHCHO.

OpnHoponnsiii crepxkenb AB maccoit m = 100 r nmoxourcs,

C YIUPAsCh B CTHIK JTHA ¥ CTEHKU OaHKW KOHIIOM B m ommpasich

Ha Kpail 6aHku B Touke C (CM. pUCYHOK). MOIylb CHIIBI, C

KOTOpPOH CTEpXKEeHb JIaBUT Ha CTEHKY cocyna B Touke C, pa-

[E— E ~ Ben 0,5 H. Yemy paBeH MoIyJb BEPTUKAIBHON COCTABIISIO-

el CuJibl, ¢ KOTOPOM CTEp’KeHb IaBUT Ha COCy[ B Touke B,

€CJIM MOJYyJb TOPU30HTAJIBLHON cocTaBisomen 3Tor cuisl pased 0,3 H? Tpe-
HHUEM IpeHeOpedb.

JIBe 4acTHIIbl, IMEIOIIIE OTHOIICHUE 3apsIIOB 4 - 2, BIIETENN B OJTHOPOJTHOE
q;

MAarHuTHOC II0JIC TMNECPHCHAUKYJIAPHO €ro JIMHUAM HMHAYKOHUU W OBUIKYTCA I10

m
Opr)KHOCTHM. OnpeﬂenHTe OTHOILICHUEC MacCcC =1 J3THUX 4YacCTul, €CJIU OTHO-
my

T,
IICHUE MEPHO0B OOPAIIICHHUS 3TUX YaCTHI] r =0,5.
2

K notonky komMHaThl BHICOTOM 4 M IpUKpEIIEHA Jamia HakanusaHus. Ha Bel-
coTe 2 M OT I10J1a TApAJJIEIbHO €MY PACIIONIOKEH KPYIJIblii HENPO3paUyHbIM JUCK
quamerpoM 2 M. IleHTp naMmbl ¥ LEHTP AUCKA JIeXKAaT HA OJHOM BEPTUKAJIU.
Haifnure momags TeHH AUCKa Ha oiy. OTBET BBIpa3suTe B M~ U OKPYTIIUTE JI0
JECSTBIX OJIEH.

He 3a0y0vme nepenecmu 6ce omeemal 8 O1aHK omeemog Ne 1
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Yacrb 3

3adanus CI-C6 npedcmasnsaom co6oii 3a0auu, nonHoe pewienue KOmopvlx
Heo0x00umo 3anucamoy 6 dnanke omeemog Ne 2. Pexomenoyemcea nposecmu
npedsapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewenus 6
onanke omeemog Ne 2 3zanuwiume cuauana nomep 3aoanusa (Cl u m.o.), a
3amem peuwienue coomeemcmeyrouiell 3a0auu.

PamMKy ¢ TOCTOSHHBIM TOKOM YJEp)KHUBAIOT
HEIOJBIDKHO B IIOJI€ II0JIOCOBOTO MarHuTa
(cMm. pucyHok). IlomspHOCT HOAKITIOYEHHS
HCTOYHMKA TOKA K BBIBOJIAM paMKH I1OKa3aHa
Ha pucyHke. Kak OyzmeT mBUraTthcs pamka Ha
HENOABIKHOW ocu MO, ecau paMmKy He AN
ynepxuBaTh? OTBET MOSACHWUTE, yKa3zaB, Kakne (hU3NUECKHE 3aKOHOMEPHOCTH
BBl HCIIONB30BAIN Uil OOBsCHeHHS. CUMTaTh, YTO paMKa HCIBITBIBACT He-
60IIBIIIOE COIPOTHBIICHNE IBUKEHHIO CO CTOPOHBI BO3/yXa.

Ilonnoe npasunvhoe pewtenue kaxcoou uz 3aoay C2—C6 0oniicno exuouams
3aKOHbL U (POPMYTIbl, NPUMEHEHUE KOMOPHIX HEeo0X00UMO U O0CHIAMOYHO
0N1a pewienus 3a0auu, @ makice mMamemamuieckue npeoodpazoeanus, pac-
yemol ¢ YUCEHHLIM OMEEHOM U, HPU HEO0XO00UMOCHmU, PUCYHOK, HOAC-
HAIOWUIL peulenue.

[laiitba maccoit m =100T HauyuHaeT
NBIKEeHUE 10 xkenol0y AB u3 Touku A
u3 cocTosiHus mokos. Touka A pacmo-
JIO’KEHa BhIle TOuku B Ha BeicoTe H. B
mpolecce JBHXKEHUS MO Keynoly mexa-
HUYECKash dHeprus Manidbl u3-3a Tpe-
HUS yMeHblnaercst Ha Bennuuny AE =2 Jx. B Touke B maiiba BbuieTaeT u3
’kesioba nmoJt yrioM o = 15° kK TOpU30HTY M MaJaeT Ha 3eMiro B Touke D, Haxo-
JisIelcsl Ha OJHOW TOPU3OHTAIM ¢ TOUKoH B (cMm. pucynok). BD = 4 m. Haii-
nute BbicoTy H. ConpoTUBIICHUEM BO3lyXa IpeHeOpeyb.
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B TOPHU30OHTAJIBbHOM HUJIIMHAPUYCCKOM COCYIEC, 3aKPBITOM MOPIITHEM, HAXOAUT-

ci OJHOATOMHBIM wuAeanbHbIM ra3. [lepBoHauanbHOE [aBJeHHE Trasa
p1=410° [Ta. Paccrosiume or aHa cocyma m0 mopurast L =30 cm. Ilnomans
MOTNEPEYHOro ceyeHus: mopiHsg S = 25 cv’. B pe3yJIbTaTe MEMJICHHOIO Harpe-
BaHUs Ia3a MOPLIEHb CABUHYJCA Ha paccrosHue x = 10 cm. Ilpu nBuxeHuu
MOPIIHS Ha HETO CO CTOPOHBI CTEHOK COCY/a JEHCTBYET CHJIA TPEHUS BEJIUYU-
HOH Fp, = 3-10° H. Kakoe KOIHYeCTBO TEIUIOTHI MTOJTYYHJI Ta3 B 9TOM Tporiecce?
Cunrats, YTO COCY HAXOAUTCS B BaKyyMe.

Io rmamkoil TOPU3OHTAIBHONW HANPABISIOMICH UTUHBI 2/ CKONB3UT OyCHHKA C
MOJIOKHUTENBHBIM 3apsaaoM O >0 u maccoit m. Ha koHuax Hampasisromien
HaXOJATCS TIOJOXKUTEIBHBIE 3apaasl ¢ > 0 (cM. pucyHoK). BycuHka coBepmiaer
Malible KOJIeOaHUsI OTHOCHTENBHO TIOJIOKCHUSI PaBHOBECHS, TIEPHOJ KOTOPHBIX

paseH 7.
® @ @

+q +Q, m +g

Uemy OyneT paBeH mepuoj KojeOaHMil OYCHHKH, €CIH €€ 3apsii yBETUIUTh B
2 paza?

T'opusoHTaNbHBIA NPOBOASIIUI CTEPKEHb IPIMO-

g YTOIBHOTO CEYEHUsI MOCTYNATEeIbHO ABUKETCS C yC-
/ KOPEHUEM BBEPX M0 IIaJKOI HAKIOHHOM MJIOCKOCTU
B BEPTUKAIBHOM OJHOPOJHOM MarHUTHOM IOJI€ (CM.
pucyHok). Ilo crepxxHio mpoTekaer TOoK /=4 A.

Yron HakoHa miockocT o = 30°. Moaynb HHIYK-

MM MarauTHOro moms B =0,2 Tn. Yckopenne crepxkns a= 1,9 m/c>. Uemy

Sy

m
PpaBHO OTHOIICHUE MACCHI CTEPIKHA K €T0 TJINHE IQ

®DOTOH ¢ UIMHOI BOJHBI, COOTBETCTBYIOMICH KpacHOU rpanuie Gorodddekra,
BBIOMBACT AJICKTPOH M3 METANIMIECKON IUIACTHHKU (KaToAa) B COCyAe, U3 KO-
TOPOTO OTKa4YaH BO3MyX. DJIEKTPOH Pa3TOHSAECTCS MOCTOSHHBIM ICKTPUUSCKUM
TI0JIeM ¢ HampsukeHHOCTsIo £ = 1,8-10° B/M. 3a Kakoe BpPeMst f SJIeKTPOH MOYXKET
pa3orHaTbcs B 3JIEKTPUYECKOM TOJIE /10 CKOpOCTH, cocrasistomieit 10% ot
ckopocT cBeta? PenaTuBruCTCKHi 3G (HEKT He yUUTHIBATb.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 112

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu évinonnenuu 3adanuit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINO0HAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpPOil COOMEEnICHIgyem HOMepPY 8bIODAHHO20 6aAMU OMEEHA.

Temo npemxkercs mo ocu x. Ilo
rpauKy 3aBHCUMOCTH MPOEKIIUU
CKOpPOCTH T€la U, OT BPEMEHH !
YCTaHOBHTE, KaKOH IyTh MPOILIO0
TENO 3a BpeMs OT f,=4c 10
Hh= 8c.

1) 0

2) Sm

3) 10m

4) 25 ™

Ha Teno B mHepLuaneHOH cucreMe oTcuera NEHCTBYIOT ABE cuibl. Kakoi n3
BEKTOPOB, M300pa)kKEHHBIX Ha IPABOM PHUCYHKE, IIPAaBUIIbHO YKa3bIBaeT HaIpaB-
JIeHWE YCKOPEHUs Tela B 3TOH cucTeMe oTcuera?

9
F
2
3
1
9
F, 4
D1 2) 2 3) 3 4) 4

[pyskuHa, xecTKocTh KoTopoii k= 10* H/M, mox aeiicteuem cust 100 H pac-
TSHETCS Ha

) Iwm

2) 10 c™m

3) 1em

4) 1 MM
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— JBa Tema OBIKYTCS IO B3aMMHO MEPIICHINKYIIIPHBIM TIe-

peceKarmumMcs TIPSMBIM, Kak TTOKa3aHo Ha pucyHke. Mo-

X IOymb WMIyJibca IMEPBOTO Tela p; = 6 KT-M/c, a BTOPOTO

i?} Tena p, = 8 kr-M/c. UeMy paBeH MOIYJIb UMITYJIbCa CHCTE-
MBI 3THX T MOCNIe X a0COMOTHO HEYIPYyToro yaapa?

1) 20 kr-m/c 2) 14 kr-m/c 3) 10 kr-m/c 4) 2 kr-m/c

Sk TSHYT 10 3eMJIE 32 BEPEBKY 110 TOPH3OHTAIIBHON OKPYKHOCTH JTHAMETPOM
D =40 M c TOCTOSIHHO! IO MOJYJIO CKOPOCThI0. MOy CHIIBI TPEHUS, AEUCT-
ByIOIIEH Ha AMUK CO CTOPOHBI 3eMiH, Fr, =50 H. Uemy paBHa paboTa cuiibl
TATH 332 OJTUH 000pOT?

1) o 2) 1,0 xdx

3) 3,1 x/Ix 4) 6,3 xIx

Iepuon xonebanuii MOTEHIMATBHOM SHEPTUH MpYKUHHOrO MasTHUKA 1 c. Ka-
kUM OyZer mepuoj ee koiebaHUil, ecnu Maccy Ipy3a MasTHHKA U KECTKOCTb
MIPYXHUHBI YBEIMYUTH B 4 paza?

) lec 2) 2¢ 3) 4c 4) 05¢

- MaccuBHbIH OpyCOK ABHKETCSI IOCTYNATEIBHO IO TOPHU30H-

L5 TanbHOH IMIOCKOCTH 1OZ ACHCTBHEM MOCTOSHHOM CHIIBI, Ha-
a npaBieHHON 1o yrioM o = 30° K FOPU30HTY (CM. PUCYHOK).
s Monyns stoii cunbl F' = 12 H. KoadduuueHT TpeHUs MexIy
OpyckoM u mtockocteio L= 0,2. Moxynb CHIBI TpPEHHs, IEHCTBYIOIIEH Ha
6pycok, F, = 2,8 H. Uemy paBHa Macca Opycka?

1) L4xkr 2) 2,0 kr 3) 24xr

m

4) 2,6 xr

Pa3spesxeHHbIH Ta3 CKUMAIOT IPH NOCTOSHHOW Temmepartype. B atom mpornecce

1) cpemHss SHEPTUS XaOTHYHOTO ABMKECHUS MOJICKYJI Ta3a YBEIHMIUBACTCS
2) MOJSIpHAs Macca ra3a YMCHBIIIaeTCs

3) MoJsIpHas Macca ra3a yBeJIMUHBACTCS

4) cpemHss PHEPTUS XaOTUIHOTO IBMKCHUS MOJICKYJI ra3a He MCHSCTCS
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Ha pucynke mnokasan rpaduk mporuecca,
IIPOBE/ICHHOTO Haj | MoJieM HIeabHOTO
raza. Halinute oTHOIIEHHE TeMmIepaTyp

3) 4) %

N —

OTHOCHUTENbHASA BIAKHOCTh BO3JyXa B LMIMHApE IoJ mopiHeM paBHa 70%.

Bo3ayx m3oTepMHuUeckn c)kand, YMEHBIINB ero o0beM B IBa pasza. OTHocCH-
TeNIbHAs BIA)KHOCTh BO3/lyXa CTaja

1) 35% 2) 70% 3) 100% 4) 140%

YeTsIpe MeTaUIMYECKUX OpycKa MOT0KUIN BILIOTHYIO IPYT K
JpYry, Kak IoKa3aHo Ha pucyHke. CTpeJKH yKas3blBalOT Ha- ]

HpaBJIeHHE TeIIonepeadn oT opycka K Opycky. Temnepary- y “““‘M
pBl OpyckoB B nauHbii MomeHT 100°C, 80°C, 60°C, 40°C.
Temneparypy 60°C umeer Opycok

) A 2) B 3) C 4) D

2>
2

EZZ,
7.

i

x
A
|

B2

B mporiecce skcriepuMenTa BHYTPEHHSS SHEPrys raza yseauumiach Ha 30 kI,
IIPU 3TOM OH OT/AJ OKPY>KaIOIIEH cpejie KOJIIMYECTBO TeIIoThl, paBHOe 10 KJ[X.
CnenoBaTensHo, ra3

1) cxanu, coBepmu padoty 20 xJlx
2) pacmmpuics, copepuus padboty 20 xJ[x
3) cxanu, coBepuns padoty 40 xJ[x
4) pacmupuics, copepiiuB padoty 40 xlx

PaccrosHue MexIy AByMs TOYCUHBIMU AICKTPHUESCKUMHE 3apsiiaMH yMEHBIITHIH
B 3 pasa, a OJIMH 3 3apsI0B yBeNWYIMIH B 3 pa3a. Cuiia B3aUMOJEHCTBUS MEXKITY
HUMH

1) He n3MeHMIach

2) yMeHBIIWIAch B 3 pa3za
3) yBemuumiach B 3 pasza
4) yBemmumiachk B 27 pa3
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Ha pucynke npusenena Qororpadust siIekTpuueckol Lenu, coOpaHHOH yde-

HHUKOM JJIs UCCIIEI0BAHMS 3aBUCHMOCTH CHIIBI TOKA, IIPOXOAAIIETO Yepe3 pe3u-
CTOp, OT HampshKeHHs Ha HeM. [Ipn HanpspkeHun Ha pesucrope 6 B cuna Toka
B HEM paBHa

HCTOYHMK II0-
CTOSIHHOTO
HANPSKCHUS

pesucTop J
e z "
i A

y & , S
1y, i m\\\\\‘\\:

//:,,/,,,,Mul'\‘\“‘ o5k H

e
1) 1,0A 2) 34A 3) 0,8 A 4 1,7A

IIpsiMonuHENHBIA NPOBOJHUK ANMHON L ¢ TOKOM / IOMEILEH B OIHOPOJIHOE
—

MarHUTHOE TOJIE TEPICHINKYAPHO JUHUAM WHIyknud B . Kak m3MeHHTCS
cma Ammepa, ISHCTBYIOIIAs Ha NMPOBOJHHUK, €CIHM CIJIYy TOKa yMEHBIINTH B
2 pasa, a HHIYKIIMIO MarHUTHOTO TTOJIS YBEIIMYHTE B 4 pa3za?

1) ymensmmrcs B 4 pasa
2) yMeHbIIUTCS B 2 pasza
3) yBenuuurcs B 4 paza
4) yBenuuuTcs B 2 pasza

B uneansHOM KoleOaTeIbHOM KOHTYpE (CM. PUCYHOK) HAIPSKCHUE
MeXIy OOKIaJKaMHU KOHJIEHCAaTopa W3MEHSETCSl 1O 3aKOHY
Uc= Uycosot, tne Uy=4 B, o = 27-10° ¢ L. B kaxkoii u3 yKa3aHHBIX ¢

HIDKE MOMEHTOB BPEMCHU SHEPrusi MArHUTHOTO IMOJISI KATYIIKH HHIYKTHBHO-
CTH JIOCTUTaeT Makcumyma?

o 2) 0,5 mxc

L

3) 0,25 mMxc 4) 0,9 mxc
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I'ne Haxomutcs wn300pakeHHE  CBETALCHCS S Snpo BucmyTa 2;; Bi mocie ogHOro o-pacmaza M OJHOIO 3IEKTPOHHOTO

TOYKA S (CM. PUCYHOK), CO3/1aBa€MO€ TOHKOI e .1
. N ! B-pacnazma npeBparaercs B SIpoO
cobuparonieit TMH30! ¢ (POKYCHBIM PAaCcCTOSHHU- 2F F F 2F o
em [? — 1 1) ramms “g Tl
°
1) BTOUKE 1 2 o3 2) cBuHma ) Pb

2) B TOUKE 2
3) B TOUKE 3
4) Ha 6ECKOHEYHO OOJBIIOM PACCTOSHHUHU OT JTHH3BI

203
3) 3omoTa 5 Au

4) prymn * Hg

JlBa TOdYEYHBIX HMCTOYHHMKA CBeTa S; M S; HaXOIITCA

OJM3KO YT OT APYra W CO3MAIOT Ha yJAJICHHOM JKpaHe

D yCTOWYMBYIO MHTEPPEPEHIIHOHHYIO KapTUHY (CM. pH-

CYHOK). DTO BO3MOXHO, €Clii S; U S, — Malble OTBep-
7 CTHS B HENIPO3PaYHOM 3KpaHEe, OCBEIICHHEIC

B Tabunuiie npeAcTaBieHbl Pe3yabTaThl U3MEPEHUI MAaKCUMAIBHOM dHepruu ¢o-
TORJICKTPOHOB TPH ABYX Pa3HBIX 3HAYCHHSX IJIMHBI BOJHBI MaJAI0IIEr0 MOHO-
XPOMATHYECKOTro CcBeTa (A, — IJIMHA BOJHBI, COOTBETCTBYIOMIAS KPACHOH Ipa-
Hute Goroaddexra).

1) kaxmoe cBOeH ITaMITOUYKON HaKaTHBAHHUS JIvHa BOJIHBI IaJAOIIEro CBETa A 0,50 10,250,
2) KaKIO0€ CBOEH ropsIel CBEIOH MaxkcumanpHast SHEPTHst GOTOITEKTPOHOB Eyaic — E,
3) KaxI0e CBOMM COJIHEYHBIM 3af9HKOM OT 3epKaJl B pyKaxX deloBeKa Kakoe 3HaueHNE SHEPTUH IPOIYIIEHO B TaOIHLe?
4) cBETOM OT OJJHOTO M TOTO K€ TOUYCUHOTO HCTOYHHKA 1 1 |
D E 2) 5Ey 3) 3Eo 4 3Eo
Ha pucyHke npuBenieH rpaduk 3aBUCHMO-
CTH CHJIBI TOKA OT BPEMEHH B KoyieOaTeb- L MA
HOM KOHTYpE, COCTOSIILIEM W3 MOCIel0Ba- >
TENLHO COCTMHEHHBIX KOH/ICHCATOPA U Ka- 0 A24 | I'pyssl MasTHHKOB — MeJHbIe Imapukn. Kakyio - B r
TYIIKH, HHIYKTUBHOCTE KOTOPOM paBHA b2 456 fue mapy MasTHHKOB (CM. PHCYHOK) HaJo BBHIOpaTb,
0,2 T'n. MakcuMalnbHOE 3HAYCHHE SHEPrHH > 9TO0BI 3KCIEPUMEHTAIBHO BBICHUTH, 3aBHUCHT L
MAarslTHOTO ITOJIAL KaTYIIKK PaBHO JIY TIEPHUOJT MAJIBIX KOJIEOAHNH MaTeMaTHIecKOTo
1) 2,510 Ik 2) 5-10°° Ix 3) 510 Jix 4) 107 Ik MasTHHKA OT Macchl rpy3a’?
1) AuB 2) Aul 3) buB 4) Burl
A20 | Ha pucyHke mpeacTraBieHbl HECKOJIBKO CaMbIX HIDKHUX YPOB- £ -BA
HEll sHepruu atoMa BoAopoaa. MoeT 1M aToM, HaxojsdIuuess |
B cocTostHUU E|, MOTIOTUTE (HOTOH ¢ 3Heprueit 10,2 3B? E; T -1,5 A25 | KoHzueHcaTop MOAKIIOUEH K HCTOYHHKY TOKA MOCIENOBA-
1) na, Ipu 5TOM aTOM MEPEXOIUT B COCTOSIHUE E, E, T34 TesbHO ¢ pe3uctopoM R = 10 kOM (cM. pucyHok). Pesyis- €,_|___|_C
2) na, mpu 5TOM aTOM MEPEXOIUT B COCTOsHUE K5 TaThl M3MEPEHHUU HAMPSHKCHUS MEXKIY OOKIaJAKaMH KOH- " T_él:l_
3) na, mpu 3TOM aTOM MOHU3YETCA, Paclajasch Ha MPOTOH JIeHcaTopa MpeCTaBIeHb! B Tabauie. TOYHOCTh U3MEPEHHs
U DJIEKTPOH Hanpsbxenuss AU == 0,1 B.
4) Her, sHeprud (OTOHA HENOCTATOYHO [UIs ITIEpPEeXoza tc 0 1 2 3 4 5 6 7
aToMa B BO30YKJCHHOE COCTOSIHUEC Ey—-136 (’]’ B 0 3.8 52 5,7 5,9 6,0 6,0 6,0
OneHure cuily TOKa B L€ B MOMEHT ¢ =4 c. CONpOTUBIEHUEM IPOBOJIOB U
A21 | Kakas mons paJnOakTHBHBIX aTOMOB pacHajaeTcs depe3 MHTEpPBall BPEMEHH, BHYTPEHHNM COIPOTHBJICHAEM HCTOUHIKA TOKA IIPEHEOPEUb.
PAaBHBIIA IBYM MIEPHOIaM IoIypacmazia? 1) 590 MxA 2) 520 MxA 3) 80 MxA 4) 10 MmxA
1) 100% 2) 75% 3) 50% 4) 25%

© 2010 denepanbHas cinyxba o Hax3opy B cepe obpazoBanus u Hayku Poccniickoit denepanun
Komnmpopanue He romyckaercs
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 0mOenbHOIl KlemouKke ¢ COOmMEemcmeuy ¢ npuUeeOeHHbIMU 6 OnanKe 00-
pasyamu.

B pesynbprate mepexona ¢ ogHON KPyroBOoi OpOUTHI HA IPYTYIO CKOPOCTH JBH-
JKEHUs CIIyTHHKa 3eMIM yBennuuBaeTcs. Kak U3MEHSI0TCS B Pe3ylbTaTe 3TOTo
mepexojia pagiuyc OpOUTHI CIYTHHKA, €r0 IEHTPOCTPEMHUTENFHOE YCKOPEHUE U
nepuox obpamieHns BOKpyT 3emin? s KaxXI0H BEIWYWHBI ONPENEITUTE COOT-
BETCTBYIOLIMH XapaKTep U3MEHEHUS:

1) yBenmmumIach
2) yMEHBIIUIAChH
3) He U3MEHHIIAChH

3anumure B TaONAIy BEIOpaHHBIC HU(PHI I KaXI0H (HUIMUSCKOI BEITIMIMHEL
Ludpsl B OTBETE MOTYT OBTOPSITHCSL.

Pamuyc opbutsl | Llentpoctpemurenshoe | Ilepron obpamenus
yCKOpeHHe BOKpPYT 3emin

YcTaHOBHTE COOTBETCTBHE MEXAY HPOLECCaMH B HACATBHOM Tase U (opmy-
JIaMH, KOTOPBIMH OHHM OIHCHIBAIOTCS (N — YHCIIO YacTHI, p — JaBieHue, V —
o0bem, T — abcomoTHasa Temneparypa, () — KOIHUecTBO TemnoThL) K kaxmoit
MO3UIMH MEPBOrO CTOIOLA MOAOEPUTE COOTBETCTBYIOILYIO MO3UIUIO BTOPOrO
U 3aIMIINTEe B TaOIULy BBIOpaHHBIC LU(PHI MOJ COOTBETCTBYIOMIMMHU OyKBa-
MH.

MMPOLECCHI OOPMYVYIJIbI
P _
A)  Uzoxopwnslii mpouecc npu N = const D T const
b)  AmmaGarnsiii npouecc ipu N = const 2) ; — const
3) pV =const
4) 0=0

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanus u Hayku Poccuniickoit denepanun
Kormposanue ne gonmyckaercs

Omeemom K Kaxcoomy u3 3aoanuii B3—B5 6yoem nexomopoe uucino. 3mo
uucno Hado 3anucams 6 61ank omeemos Ne 1 cnpasa om nomepa coomeem-
cmeylouiezo 3a0aHus, Hauyunas ¢ nepeoi kiemouku. Kaxcowit cumeon
(uugppy, 3anamyro, 3HaK MUHYC) RUWIUME 6 OMOENbHOI K1EeMOUKe 6 COOMm-
eemcmeuu ¢ npueedennvimu ¢ onanke oopasyamu. Eounuysr guszuueckux
6eIUYUH NUCAMb He HYHCHO.

A Opnoponuelit crepkeHb AB maccoit m = 100T moxoures,

¢ YIHPAsCh B CTHIK JHA M CTCHKH OaHKW KOHIIOM B m ommpaschk

Ha kpaif 6anku B Touke C (cM. pucyHOK). BeprukamsHas co-

CTaBJIIONIAs CHJIBI, C KOTOPOH CTEpXEHb JABUT Ha COCyI B

touke B, paBHa mo moxymo 0,6 H, a ee ropu3oHTanmbHast CO-

cTaBysronias pasHa o moxynto 0,3 H. Uemy paBeH MOAyNb CHIBI, ¢ KOTOPOH
CTep>KeHb JIaBUT Ha CTEHKY cocysa B Touke C? TpeHuem npeHeOpeus.

41 _1

JIBe dYacTHIBI, UMEIONINE OTHOIICHUE 3aps/IOB :Z M OTHOIIEHHE Macc
q>

m
ke T 2, BJICTCIIN B O}IHOpO)IHOC MAarHuTHOC I10JIC HepHCHI[I/IKyHHpHO €ro JIn-
m;

HUSAM UHIYKIHMA U IBHKYTCS 110 OKPYKHOCTAM. OIpenenuTe OTHOIIEHHE pa-

. R . L
JINYCOB TPAEKTOPUI R—l YaCTUIl, €CJIM OTHOUIEHNE UX CKOPOCTEH =L =2.

2 Uy

K moToixy KOMHATHI BRICOTOH 4 M IPUKpEIUICHA JIaMITa HakanuBaHusa. Ha BbI-
coTe 2 M OT IOJa MapajuIebHO €My PAacIONIOKEH HEMPO3payHbId KBaJIpaT CO
cTopoHoi 2 M. LleHTp maMIBl M IEHTP KBajgpaTa JieKaT HA OJHOW BEPTHUKAIIH.
Haifnute nmuHy AuaroHanu KBaapara TeHU Ha moiry. OTBET B METpax OKpPYTJIU-
T€ 10 JECSTHIX.

He 3a6y0bme nepenecmu ece omeemsul 8 O1anK omeemog No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

PaMky ¢ MOCTOSITHHBIM TOKOM yJIEP)KHUBAIOT He-
MOJIBUYKHO B TIOJIE TMOJIOCOBOTO MarHura (CM.
pucyHoK). TIodsIpHOCTh TOAKITIOYEHHUS HCTOY-
HUKa TOKa K BBIBOJAM PaMKH IIOKa3aHa Ha pU-
cynke. Kak Oyzer aBuraTbcs paMka Ha HETMOJI-
BIKHOU ocu MO, ecnu paMKy He yJIepKUBaTh? 2N
OTBeT MOSICHUTE, yKa3aB, Kakue (PU3MICCKUEC 3aKOHOMEPHOCTU BbI UCIIOJIB30-
Baju sl 00bsAcHeHHs. CUnTaTh, 4YTO paMKa HUCIBITBIBAET HEOOIBIIOE COMpPO-
TUBJICHHUE JIBUKCHHUIO CO CTOPOHBI BO3/yXa.

Ilonnoe npasunvhoe pewienue Kaxcoou uz 3aday C2—C6 0013cno 6Ka0uams
3aKoHbl U Gopmynvl, npumMenenue KOmopuvix HeoOX00UuMo u 00CHMAMmoO4HO
011a pewienus 3a0auu, @ makdice mamemamuiecKue npeoodpazoeanus, pac-
yempl C YUCIEHHLIM OMEEHOM U, NPU HEeO0XO00UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuieHue.

[Maiiba maccoit m = 100 r HauMHaeT
JBIOKCHHUE 10 kento0y AB u3 Toukm A
U3 cocTosiHUA Mokosl. Touka A pacno-
JIO)KEHa BblIe TOYKH B Ha BbIcOTE
H=6M. B mpouecce IBUXKEHUSA IO
XKeno0y MexaHWdecKas SHEprusl IIai-
OBl M3-3a TpeHHS YMeHbIaeTcs Ha BenmuunHy AE. B Touke B miaiiba Beutetaet
13 xenoba Mo yraoM o = 15° kK TOpHU30HTY U MajaeT Ha 3eMITI0 B Touke D, Ha-
XOJISIICHCST HA OJHOM TOpHM30HTANM ¢ TOYkod B (cM. pucyHok). BD =4 m.
Haiinnure Benmmunny AE. ConpoTHBICHNEM BO3TyXa MPEHEOpEb.

© 2010 denepanbHas cinyxba no Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanun
Kormposanue ne gonyckaercst

B ropuzoHTanbHOM HMIMHIPUYECKOM COCYJE, 3aKPHITOM MOPIIHEM, HAXOIUT-
cs OOHOATOMHBIA wHIeanbHBId Ta3. IlepBoHayanpHOE JaBleHHE Ta3a
P1 =4-10° [1a. Paccrosuue oT nHa cocyna o nopwmHs L = 30 cm. Ilnomanp
MOTIEPEYHOro CeUeHMs MOpIIHS paBHa S. B pe3ynbTaTe MeaIeHHOro HarpeBa-
HUS Ta3 MoJy4us KoiaudecTBo Temnotel Q = 1,65 x/lx. IIpu 3ToM nopiieHs He-
KOTOpOE BpeEMS IOKOWJICA, a TOTOM MEJJICHHO CABUHYJICS Ha PACCTOSIHHUE
x =10 cwm. [Ipu nBUKEHUH MOPILIHSA Ha HETO CO CTOPOHBI CTEHOK COCy1a NeHCT-
BYET CHJIa TPECHMS BEIUYUHON Fp = 3-10° H. Haiimure S. CuntaTh, 4TO COCY.
HaXOJUTCS B BAKyyMe.

ITo rmaakod rOpU3OHTALHOW HAINPABISIONICH JUTHHBI 2/ CBOOOTHO CKOJB3UT
OycuMHKa ¢ TIOJNOXHUTEIbHBIM 3apsigoM Q>0 u wmaccoir m. Ha koHmax
HaTPaBJISIOIIEH HaXOSTCS TOJOXKHUTENbHBIE 3apsinbl ¢ >0 (CM. PHCYHOK).
Bycuaka coBepmiaeT Maible  KOJeOaHHMS ~ OTHOCHUTEIEHO  IMOJIOKCHHS
paBHOBECHSI, IEPUOJT KOTOPHIX paBeH 7.

® o ®

+q +Q, m +q

Yemy Oynmer paBeH IepHOI KOIeOaHUH OyCHHKH, €CIHM 3apsabl Ha KOHIAX
HaIpaBJISIONICH yBEIMYUTH B 2 pa3a?

N I'opu3oHTanbHBIA NPOBOASIIUN CTEPKEHb IPSIMO-
a YTOJIBHOTO CEYECHMs IOCTYNATEIbHO JBUXKETCS C YC-
/ KOPEHUEM BBEDX 110 INIAJAKON HAKIOHHOM IUIOCKOCTH
B BEPTHKAJIHFHOM OJHOPOJHOM MarHUTHOM HOJE (CM.
pucyHok). Ilo ctepikHio mpoTekaeT Tok [. Yron Ha-

kioHa TuiockocT o =30°. OrTHowEeHHe Macchl

Sy

CTCPKXHA K €ro IJINHE % =0,1 KI/M. MOI[yJ'IL HHAYKIUHA MAarHuTHOI'O ITOJIA

B=0,2Tn. VYckopenue crepxus a =19 m/c>. UeMy paBHa chia TOKa B
crepxxHe?

®DOTOH ¢ UIMHOI BOJHBI, COOTBETCTBYIOIIEH KpacHOU rpaHune (Gorodddexra,
BEIOMBACT AJICKTPOH M3 METAINTMYCCKON TUIACTHHKH (KaToa) B COCyZe, U3 KO-
TOPOTO OTKa4aH BO3MyX. ODJIEKTPOH Pa3TOHSACTCS ONHOPOIHBIM DIICKTpPHUEC-
ckuM 1mojieM. UeMy paBeH MOIyJIb HAIPsDKEHHOCTH TOTO TI0JIS, €CITH Ha ITyTH
S'=15-10" M DJIEKTPOH Pa3TOHSETCS 0 CKOPOCTH, cocTaBisiomei 10% oT cko-
poctu cBeta B Bakyyme? Pensrusucrckue 3 hexTsl He yIUTHIBATE.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 113

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuiickoit denepanyn
Komnpopanne He omycKkaercst

Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu evtnonnenuu 3adanui wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
evinoiHsAemo20 eamu 3aoanus (A1-A25) nocmasvme 3HaK «X) 6 Kilemouke,
HOMep KOMOpOoii cOOmeemcmayem Homepy 8blOPaniozo eamu omeema.

Yetsipe Tena asuranuck mo ocu Ox. B tabnuie npencrasiieHa 3aBUCUMOCTB UX
KOOpPAMHAT OT BPEMEHH.

fc 0 1 2 3 4 5
x,M| 0 2 4 6 8 | 10
M| 0 0 0 0 0 0
xu,M | 0 1 4 9 | 16 | 25
X4, M 0 2 0 -2 0 2
Kaxkoe u3 Tea moriio JABHUI'aTbCs paBHoyCKopeHHO?
1 2) 2 3) 3 4) 4

[[Tapuk IBUXKETCS MO OKPYKHOCTU PAIIyCOM ¥ CO CKOPOCThiO U. Kak m3MeHuT-
CA €TI0 HCHTPOCTPEMUTEIIBHOC YCKOPCHUEC, €CIIU paanyC OKPYKHOCTU YBCIIMYNUTH
B 3 pa3a, OCTaBUB CKOPOCTbH IIAPHKa MPEKHEN?

1) yBemuuutcs B 3 pasza
2) ymeHbIIUTCs B 3 pasza
3) yBenuuutcs B 9 pas
4) ymeHbmutcs B 9 pas

v 4 o
IMpyxuHa, sxecTKoCTh KoTOpoit k= 10" H/M, mox metictBuem cwibl 100 H pac-
TSHETCS Ha

) 1Iwm 2) 10cm 3) 1cm 4) 1 MM
IMapsr JOBUXKYTCS €O CKOpPOCTSIMHM, IIOKAa3aHHBIMH Ha
= pUCYHKE, M TIpPH CTOJKHOBeHMH ciumnatorcs. Kak Oyner

vl HAalpaBJIeH UMITYJIbC IIAPOB MOCNIE CTOIKHOBEHHUS?

n / “© 2) l ORN 4) <«—

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccniickoit denepanun
Komnpopanue He fomyckaercst

ManpuuK CTOJIKHYJI CAaHKH C BEPIIMHEI ropku. Cpasy Hociie TOTYKa CaHKH HMe-
JIM CKOpOoCcTh 5 M/c. Boicora ropku 10 M. TpeHue caHOK O CHET IpeHeOPEeIKUMO
Maio. KakoBa ckopoCTh CaHOK y ITOJTHOXKHUS TOPKH?

1) 7,5wm/c 2) 10 m/c 3) 12,5wm/c 4) 15wm/c

[eproxn xomebaHwMii MOTEHINATBFHON SHEPTHH NMPYXKUHHOTO MasTHHKa 1 c. Ka-
kuM Oyner mepuoj ee KosieOaHWH, eClM MacCy Ipy3a MasTHHKAa U JKECTKOCTb
MIPpY>KUHBI yBEIHYIHUTH B 4 paza?

) 1c 2) 2¢ 3) 4c 4) 0,5¢

C Kxakoif MaKCHMaJbHONH CKOPOCTBIO MOXET 0€30IacHO JABHTATHCS aBTOMOOMIIB
110 TOPU3OHTAILHOW JIOPOTe Ha MOBOpOTE paamycoM 81 M, ecnu ko3 HUIUEHT
TpeHus KoJec o gopory paseH 0,47

1) 12wm/c 2) 15wm/c 3) 16,2 m/c 4) 18 m/c

B pesynpraTe HarpeBaHHS Pa3peKCHHOTO HEOHA ero abCoNIOTHAs TeMIeparypa
yBesnnuuuach B 3 pasa. CpenHsisi KUHETUUECKask SJHEPrusl TEIJIOBOTO JIBUXKCHUS
€ro MOJIEKYJI IIPU 3TOM

1) yBemuumiacs B 3 pasa
2) yMeHbIIWIACh B 3 pasza

3) yBenu4uiIach B V3 pa3

4) yMCHBIIMJIACH B \/§ pas

OnuH MOJTh pa3pekeHHOTO ra3a CHaYajIa N30TEPMHUYECKH PACIIUPSAETCS, a 3aTeM
n300apHO HarpeBaeTcs. Ha kakoM W3 pHCYHKOB M300paskeH rpaduk 3THX mpo-

1IeccoB?
D p 4 v
0 0




EavHbIn rocynapcTBeHHbIn ak3ameH, 2010 . ®dusuka, 11 knacc. 113-3/6

BO)Ia MOXET UCTIAPATHCA

1) TONBKO NP KUIIEHUU

2) TOJILKO IIPHU HATPEBaHUU

3) mpu nroboli TemrepaType, eCli Iap B BO3AyXe HaJ MOBEPXHOCTHIO BOJBI
SIBJSIETCS] HCHACBIIIICHHBIM

4) mpu MO0 TeMmmeparype, eclid map B BO3IyXe HaJ IMOBEPXHOCTHIO BOJEI
SIBJSIETCSI HACHIIICHHBIM

I'a3 momyunn xonmmaectBo TermioTs! 300 JIx u coBepum padoty 300 k. Ilpu
OTOM BHYTPCHHSAA DOHEPTUA ra3a

1) yBemuumnace Ha 300 [Ix
2) ysemunumiach Ha 600 [Ix
3) ymenbmmiachk Ha 300 [k
4) He U3MCEHHUIIACh

OTHOCHUTENbHAS BIAXXHOCTh BO3JyXa B nomeuieHud paBHa 70%, mapruaibHOe
naBineHue mapoB Boubl 13,9 mm pr. cr. [lonb3yschk Tabnuield AaBiIeHUs HACHI-
NICHHBIX MTAPOB BOJIBI, ONIPEICITUTE TEMIIEPATYPy BO3yXa B TOMEIICHUH.

t,°C 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 24 25
p,mMMmpr.cr. |13,6/14,5|15,5|16,5]17,5/18,7[19,8] 21,1 | 22,4 | 23,8
1) 16°C 2) 17°C 3) 22°C 4) 25°C

JIBa TOYEUHBIX 3JEKTPUUECKUX 3apsAja IEHCTBYIOT APyl Ha Apyra c cuia-
mu 9 MxH. Kakumu cTaHyT cuiibl B3aUMOJEHCTBUSL MEXAY HUMH, €CIH, HE Me-
HAS PacCTOSIHHE MEXIy 3apsdaMH, YMEHBIIUTh MOIYJb KaXIOTO M3 HHUX
B 3 paza?

1) 1 mxH 2) 3 mxH 3) 27 mxH 4) 81 mxH

JIBa pe3ucTopa BKIIOYEHBI B AJIEKTPUUYECKYIO R
Lenb NapajiesbHO, KaK MMOKa3aHO Ha PUCYHKE.
3HaueHus cuibl ToKa B pesuctopax ; = 0,8 A,
L=02A. [Insg CONpOTHUBICHHUIA pPE3UCTOPOB I ‘{
CITPaBEIJIUBO COOTHOIICHUE

1
1) R] = ZRz 2) Rl :4R2

1
3) R] = ERz 4) Rl = 2R2

© 2010 denepanbHas cinyxba o Hax3opy B cepe oOpazoBanns u Hayku Poccuniickoit denepanyn
Kornmposanue ne gonyckaercs

C uCmoibp30BaHHEM 3aKOHa (Dapazleﬂ JJIA 3H€KTpOMaFHHTHOﬁ WHOAYKIHU

(€ = —%) MOKHO OOBSCHUTH

1) OTKJIOHEHME MAarHUTHOH CTPEINKH, PACIOJIOKCHHOH BOJIM3HM HMPOBOJHUKA C
TOKOM TapanjieabHO eMy

2) BO3HHKHOBEHHE CHIIBI, ICHCTBYIOMIEH Ha ABIKYIIYIOCS 3apsDKCHHYIO YacTH-
Iy B MAarHuTHOM I10JI€

3) BSaHMOJICﬁCTBHe ABYX IapaJlJICJIbHBIX IIPOBOJOB, IO KOTOPBIM HJACT TOK

4) mosBICHME TOKA B 3aMKHYTOH KaTYIIKE B ITPOIIECCE YAAICHUS U3 HEE ITOCTO-
STHHOI'O MarHura

Cuna TOKa B KOjJeOaTeabHOM KOHTYpE

b ? MEHSETCS COTNacHO rpauKy Ha PUCYHKE.
B kakue MOMEHTHI BpeMeHH (B Ipejenax
0 ,  TpadmKa) MomyTb 3apsja KOHIeHcaTopa
1 5 6 1,107 ¢ pakcumanen?
-5

1) Tomeko mpu =3 -10"*¢

2) tomekompu £=6-10"¢

3) mput=1-10"c u t=5-10"¢

4) mput=0, t=2-10"c, t=4-10"c u t=6-10"¢c

Ha pucyHke moka3aH X0[ JIyda CBETa 4epe3 CTEKIISH- |
HYI0 IIPU3MY, HaxoAduyrocs B Bo3ayxe. Ecnu Touka i
O — LeHTp OKPY>KHOCTHU, TO MOKa3aTelb Iperomie-
HUSL CTEKJIA 11 PaBEeH

CD OB AB
D 75 2 op 3 e

B nHepumanbHO# cucTeMe oTcdeTa CBET OT HETOABH)KHOTO
HCTOYHHUKA PacIpOCTPaHsIEeTCsl CO cKopocThio ¢. Ecim wmc-
TOYHUK CBETa U 3epPKaJI0 ABMXKYTCSI HABCTPEUY APYT APYTY C
OJMHAKOBBIMU 110 MOJYJIO CKOPOCTSAMH U (CM. PHCYHOK),
TO CKOPOCTb OTPaKEHHOT'O CBETa B MHEPIMAILHON CHCTEME
OTCUeTa, CBA3aHHON C HCTOYHHKOM, PaBHA

1) ¢-2v 2) ¢ 3) ¢c+2v
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m
JIBe vacTulbl, UMEIOLME OTHOILLIEHUE 3apsIioB 22 - 8 u macc —= =2, 1BH-

A20

A21

A22

A23

q nmy
JKYTCS B OJHOPOJHOM JJIEKTPUYECKOM Tone. HadanbHas CKOpocTh y o0enx
P2

YyacTHl paBHAa HyT0. ONpeiennTe OTHOUICHUE UMITYJIBCOB 3TUX YaCTHIL
P

B

OAWH U TOT X€ MOMCHT BpeMeHI/I II0CJIC HavYaJia ABUXKCHUS.
1) 16 2) 2 3) 8 4y 4

ATOM COJIEepKUT 6 IEKTPOHOB, 9 HEHTPOHOB U 6 IPOTOHOB. DTO ATOM
1) marnus 122] Mg

2) yriepoxa 12 C

3) yrnepona 1% C

4) ¢ropa % F

Kakas J0JI4 paguOaKTUBHBIX aTOMOB pacrnaaacTcsa 4€pe3 MHTCPBaJl BPEMCHH,

PaBHEI IBYM IIepHOIaM Ioypacmnaia?
1) 100% 2) 75%

3) 50% 4) 25%

PannoakTuBHBIN MONOHUHN %}fPo, WCTIBITAB OJWH O-paclaj U JBa [-pacmaja,
TIPEBPATHIICS B U30TOII

1) ceunma 3°Pb  2) mononms 3}°Po 3) Bucmyra #°Bi  4) tamms 3Tl

B ombiTax mo GoTodddhekTy B3SIM TUIACTHHY M3 MeETajla ¢ paboToH BBIXOMA
3,53B u cranu ocBemiaTh €¢ CBETOM YacCTOTHI 3-10" I'u. 3atem 4acToTy Ha-
JIarolIel Ha IUTACTHHY CBETOBOM BOJHBI YBEJMYIIIHM B 2 pa3a, OCTABHB HCH3MCH-
HOW MHTEHCUBHOCTH CBETOBOT'O IMy4ka. B pe3ynbTare 3TOro MakcuMalbHas KH-
HETHYECKas SHEPTHS (POTOIIESKTPOHOB

1) He MU3MEHMJIACH, T K. (POTOIICKTPOHOB HE OyAET
2) yBenauumiiach Oojiee yeM B 2 pasa

3) yBenuumiach B 2 pasza

4) yBenuuwmiach MeHee yeM B 2 pasza

©2010 denepanbHas cayxba 1o Han30py B chepe obpasoBanus 1 Hayku Poccuiickoit denepaunn
Kornmposanue ne gonyckaercs

Ha PHUCYHKEC IIOKa3aH OJAWH U3 3TAllOB U3MEPECHUA o0bema Tenma. B kakux Cl1y-

A25

qasiX U3MEPEHUEC MPOBOAUTC HpaBHJ’IBHO?
> B
o P\ o
N " .’L\\ N

< /

J

,// - A b

g

1) Hu B omHOM 2) Tonbko B 3) Bul 4) BO BCEX CIyyasx

IIpu mpoBe/IeHnK SKCIEPUMEHTA YIEHHK HCCIIET0BAT 3aBUCMMOCTh MOJIJIsl CH-
JIbl YIPYTOCTH MPYKUHBI OT JUIMHBI MPYKUHBI, KOTOPas BeIpaXaercs (opMmy-
noit F(I)=k|l—1y|, tne I, — miuHa npyxuHsl B Hene(OPMHPOBAHHOM CO-
crostauu. ['paduk MoTy4eHHON 3aBUCHMOCTH TIPMBE/IEH HA PHCYHKE.

AF,H

10

A O
’

[\S)

0 2 4 6 8 10 12 Lcm

Kaxkoe(-ue) u3 yTBep>KIeHHIH COOTBETCTBYET(-10T) pe3ybTaTaM OmbITa?
A. XKectrocTh npy>xunHbl paBHa 100 H/Mm.
b. Jlnuna nipyXuHBI B Hele(hOPMUPOBAHHOM COCTOSIHAN paBHA 6 CM.

1) Tompko A 2) Tonbko b 3) uA,ub 4) nu A,uu b



EavHbIn rocynapcTBeHHbIn ak3ameH, 2010 . ®dusuka, 11 knacc. 113-5/6

Yacrb 2

Omeemom K Kaxcoomy u3 3aoanuii B1-B2 6yoem nexomopas nocnedosa-
menbHOCmb YUpp. Imy nociedo6amenbHOCMy HAOO0 3anucams 6 0J1aHK On-
eemoe Ne 1 cnpasa om Homepa coomeemcmeaywuiezo 3a0anus 6e3 npooenos
U Opy2ux cCumMe0J108, HaUUHAaA ¢ nepeoii Kiemouku. Kaxcoyrw yugpy nuwiume
6 OMOenbHOIUl KlemouKe ¢ COOMEemCmeuu ¢ npueedeHHvIMu 6 O1anke 00-
pazyamu.

B COCYJZI€ ITOJ MOPUTHEM HAXOJAUTCA PIJZ(C&.TIBHBIIZ ras3. Ecau IIpy Harp€BaHUU rasa
€r0 JaBJICHUC OCTACTCA IMOCTOSIHHBIM, TO KaK U3MCHATCS BCINYWHBI. 00BeM ra-
3a, ero IJIOTHOCTh ¥ BHYTPEHHSS SHEPrus?

J1s kaXxoi BEJIMUMHBI ONPEEIUTE COOTBETCTBYIOIIUM XapakTep ee W3MeHe-
HUA:

1) yBenuuuiach
2) yMeHbIIWIACh
3) He u3MEeHUIach

3amumuTe B TaONHIYy BEIOpaHHBIC TUQPHI TS KaX 01 (U3NIECKOI BEITHIMHEI.
Ludps! B 0TBETE MOTYT TOBTOPSTHCS.

O06beM rasa IInoTHOCTH raza BHyTpeHHﬂH OHCprus rasa

[Iapwk GpoOIIEH BEPTHKAIBHO BBEPX C HAYAIBHON CKOPOCTBIO U (CM.
PHUCYHOK). YCTaHOBUTE COOTBETCTBHE MEXIYy rpaduKaMu U (u3ude-
CKUMH BEJIMYMHAMH, 3aBUCHMOCTH KOTOPBIX OT BPEMEHH 3TU TpauKu
MOTYT NPECTABIATH (#) — BpeMs nonera). K kaxmoit mo3ummm nepso-
ro cTondua noadepuTe COOTBETCTBYIOIIYIO MO3UIMIO BTOPOrO U 3a-
MUIIUTE B TaOMUIy BEIOpaHHBIE LUGPEI IOA COOTBETCTBYIOIUMU OY-
KBaMH.

<

I'PAOUKU OU3BNYECKUE BEJIMYWHBI
A) 1) mpoekuus CKOpOCTH IapuKa
2) mpoeKlus yCKOPEHUs IIapuKa
3) KuMHEeTHYecKas SHeprus lapuKa
4) MoTeHIMAIbHAS SHEPTHS MapuKa
) L\
0 to =t
A b

© 2010 denepanbHas cinyxba o Hax3opy B cepe oOpazoBanns u Hayku Poccuniickoit denepanyn
Kornmposanue ne gonyckaercs

Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
Yucio Haodo 3anucams 6 O1aHK omeemoe Ne 1 cnpaea om Homepa coomeem-
cmeyruezo 3adanus, Hauuhasa ¢ nepeou Kiemouku. Kaorcowviii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUWIUME 8 OMOETbHOU KIeMOYKe 8 COOm-
eemcmeuu ¢ npueedeHHvIMu 6 0aanke oopasyamu. Eounuyvt guzuueckux
6eIUYUN RUCAMb He HYIHCHO.

JIBurasick paBHOMEpPHO CO CKOpOCTHIO 20 M/c, moe3 Hayal paBHO3aMEIJICHHOE
TopMokeHHe. OnpenenuTe MOIyIh H3MEHEHUSI CKOPOCTH Ioe3[a Ha IMocie]-
HEM KWJIOMETpPE IYTH, €CIIU BeCh TOPMO3HOH myTh paBHsuics 4000 M.

. s
B cocyne obvemom V=505 nHaxonmutcs renuil npu gasiaenun p = 107 Ila.
Haiingute BHyTpeHHIOI0 3Hepruto U renus. ['ennii — oqHOATOMHBIN Ta3.

Cxema 2JIeKTPUUECKON IeNH MoKa3aHa Ha pUCYHKe. BHyTpeH-
Hee CONPOTHUBJICHHE UCTOYHHKA ToKa paBHO 0,5 OM, a compo-
TuBNeHue pesucropa 3,5 Om. Ilpu 3aMKHYTOH 1enu ujeanb-
HBIM BOJBTMETp moka3biBaeT 7 B. Kakoe 3HaueHue Hampsbke-
HUS MIOKA3bIBACT BOJLTMETP MPH PA30MKHYTOH Lenu?

He 3a06y0vme nepenecmu e6ce omeemul 8 61anK omeemog No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooii 3a0auu, nojaHoe peuieHue KOmopvlx
Heo0x00umo 3anucamy 6 dnanke omeemog Ne 2. Pexomenoyemcea nposecmu
npedseapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewrenus e
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusa (Cl1 u m.o.), a
3amem pewienue coomeemcmeyouiell 3a0ayu.

Ha pucyHnke mpuBeneHa aJeKTpUdecKas Ielb, COCTOS-

masi U3 TajJbBaHUYECKOI'O 3JIEMEHTa, peocTara, TpaHC-

¢dopmaTopa, ammepMeTpa W BOJIBTMETpa. B HadambHBIH

MOMEHT BPEMEHH IOJI3YHOK PeocTaTa yCTaHOBJIEH Ioce-

peauHe U HenoaBMKeH. Onupasch Ha 3aKOHBI 3JIEKTPO-
;0 JUHAMHUKH, 06’L$[CHI/ITC, KaK 6y21yT U3MCHATHCS ITOKa3a-

HUS IPHOOPOB B TIPOIIecce MEePEeMENIeHNS TTOJI3YHKA Peo-
crara BHU3. DJ]C caMOMHAYKITNH TPEeHeOpEedb 10 CPaBHEHHIO C £ .

Ilonnoe npasunvhoe pewtenue kaxcoou uz 3aoay C2—C6 00niicno 6K0uams
3aKOHbL U POPMYNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CHAMOYHO
0N1A pewienus 3a0auu, @ makdice mMamemamuieckue npeodpazoeanus, pac-
Yemvl ¢ YUCIEHHBIM OMEEmoM U, NPU HeoOX00UMOCHmU, PUCYHOK, ROsAC-
HANOWUIL peulenue.

ITpu BEIMONHEHUH TpIOKa «JleTalomuii BENOCHIIEUCT» TOHIIHUK JBIKETCS 110
TPaMIUIMHY O/ JEHCTBHEM CHJIBI TSDKECTH, HAUMHAS IBH)KEHHE U3 COCTOSHHMS
MOKOs1 ¢ BBICOTHI H (cM. pucyHOK). Ha kpaio TpaMIUIMHA CKOPOCTH T'OHIIHMKA
HaIlpaBJICHa I10J] TAKMM YIJIOM K TOPH30HTY, YTO JAalIbHOCTh €r0 IOJeTa MakK-
cuManbHa. [IporereB 1o BO3AyXy, TOHIINK NPU3EMIISIETCS. HA TOPH30HTAIbHBIN
CTOJI, HAXOAAIIUICS Ha TOH K€ BBICOTE, YTO M Kpail TpamminHa. Kakosa manb-
HocTh nostera S? ConpoTHBICHHEM BO3/lyXa H TPEHHEM MpeHeOpeys.

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanus u Hayku Poccuiickoit denepanun
Kornmposanue ne gonyckaercs

C(I)epI/I‘IeCKyIO O6OJ'I0‘IKy BO3AYIIHOIO mapa ACJIarT U3 MaTepualia, KBaapar-

HBIH MeTp KoToporo mMmeet maccy 1 kr. Illap HamomHSAIOT renvMeM Tpu aTMO-
cheprom nasiernn 10° [Ta. OnpenennTe MUHIMAIBHYIO MacCy 0GOIOUKH, IIPH
KOTOPOH Iap HaYHET MOJHUMATh caM ceOs1. TemmepaTypa Tenust U OKpyKaro-
1ero Bo3yxa oamnaxosa u pasaa 0°C. (ITmomans chepsr S = 4%, 06beM ma-

pal= %an.)

[onplii MONOXKUTENBHO 3apsKEHHBIN AapUK Maccoil m = 0,4 r IBUXKETCS B TO-
PH30HTAIBHOM  OJHOPOIHOM  DJIEKTPUYECKOM TMONE  HaNpsKEHHOCTBIO
E =500 kB/M u3 cocrostHus TIoKOst. TpaekTopus mapuka o0pasyer ¢ BepTHUKa-
I6t0 yrou o = 45°. Yemy paBeH 3apsij mapuka g?

HeOomnpmioit Tpy3, NOABEIIEHHBI HA HUTH JUIHHOHM 2,5 M, COBEpIIaeT rapMo-
HUYECKHE KOJICOaHWs, MPHU KOTOPBIX €r0 MAaKCHMAaJbHAs CKOPOCTH TOCTHIAeT
0,2 m/c. IIpu momommu coGuparomei JHH3bI ¢ GOKyCcHBIM paccrosHueM 0,2 M
n300pakeHHe KOJIEOIIOMEerocs rpy3a Mpoenupyercst Ha 3kpaH. [ 1aBHas onTu-
geckas OCh JIMH3BI MEPHEHAMKYJSAPHA IUIOCKOCTH KoJieOaHWH MasTHUKA U
IUIOCKOCTH JKpaHa. MaKCHMalbHOE CMEIeHHe N300pakeHHs rpy3a Ha 3KpaHe
oT paBHOBecHOro coctasiuster 0,15 M. Onpenenute paccTosHHE MEXIY IIOC-
KOCTBIO JIMH3bI U 3KPAHOM.

®dorokaroa 00IydaroT CBETOM C JIHHOM BoaHBI A = 200 HM. KpacHas rpanura
¢doroadderra g BemecTBa GoTokarona Ay =290 um. Kakoe Hanpspkenue U
HYKHO CO3JIaTh MEXTy aHOAOM U KaTOJ0OM, YTOOBI (JOTOTOK IPEKpaTmiICs?
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 114

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu eévinonnenuu 3adanuiit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINOIHAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpOil COOMEENICHIEYyem HOMeEDY 8bIODAHHO20 6aAMU OMEEMA.

I‘IGTI:I]I)C TCJIa IBUTaJIUCh 110 OCHU Ox. B Ta6J'II/II_[e npeacraBji€Ha 3aBUCUMOCTb UX
KOOpAHWHAT OT BpCMCHHU.

t,c 0| 1|23 |4]|5
x,M | 0] 2146|810
XM | O] 0[0]0]0]O0
x3Mm| O | 1 | 4|9 ]16]25
xe,M | O | 2 021012

YV KaKoro u3 Tel CKOpPOCTBh MOTJIa OBITH IIOCTOSIHHA M OTJIWYHA OT HyJ'lH?

)1 2) 2 3) 3 4) 4

IMapuk ABHXKETCA 110 OKPY’KHOCTH PaJUYyCOM 7 CO CKOPOCTbIO . Kak u3mMeHuT-
Csl LEHTPOCTPEMUTEILHOE YCKOPEHHE 1IAPUKA, €CIIU €r0 CKOPOCTh YBEIUYUTh B
3 paza?

1) yBenmumrcs B 3 pasa

2) yMmeHbIIHUTCS B 3 pasa

3) ysemmumrcs B 9 pas

4) YMCHBIIHUTCS B NG pas

Kocmudeckas pakeTa cTapTyeT ¢ MOBEpXHOCTH JIyHBI M ABMXKETCS] BEPTHUKAIBHO
BBepX. Ha KakoM paccTOSHUM OT JIyHHOH MOBEPXHOCTH CHJIA TPABUTALIMOHHOTO
TIPUTSDKEHUS pakeTsl JIyHOH yMEeHBIIHUTCS B 4 pa3a 0 CPaBHEHHIO C CHIION MpH-
TSDKCHUSI Ha JIyHHOH noBepxHocTH? (Paccrosnue Bblpaxaercs B paamycax Jly-
HBI R.)

1) R 2) RV2 3) 2R 4) 3R

© 2010 denepanbHas ciyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanyn
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Iapsl OABUKYTCA CO CKOPOCTSMM, IIOKAa3aHHBIMU Ha PUCYHKE, U o

Uy
crainkuBatoTca. Kak Oyaer HampaBieH CyMMapHBIH HMITYJIbC "@

[IapOB TIOCTIE CTOJIKHOBEHUS, €CIH yIap a0COMIOTHO YIPYTHiA? >
%)

1) «+— Z)T 3)\ 4)/

ManpuuK CTOJIKHYJ CaHKH C BepIINHBI ropku. Cpasy Hociie TordKa CaHKH HMe-
JI CKOPOCTh 5 M/C, a Y MOJTHOKUS TOPKH OHA paBHsuIachk 15 m/c. TpeHue caHok
0 CcHerT npeHeOpexumMo Mao. KakoBa BeicoTa Topku?

1) 7.5m 2) 10m 3) 15m 4) 20m

[epnon xomebaHMi MOTCHIMATBFHON SHEPTHH NMPYXUHHOTO MasTHHKA 1 c. Ka-
kuM OyJer mepuoj ee KosicOaHUH, eclIM MacCy Ipy3a MasTHHKA U JKECTKOCTb
NIPYKUHBI YBEJIUYUTH B 4 paza?

D lc 2) 2¢ 3) 4c 4) 0,5¢

C Kakolf MakCUMaJIbHOW CKOPOCTBIO IO TOPH3OHTAIBHOI J0pPOTe MOXET JIBH-
raTbcsl HEOONBIIOH aBTOMOOMIIB, YTOOBI BITHCATHCS B TIOBOPOT paanycoM 16 m?
Koaddumnment tpenns mus o gopory 0,4.

1) 4,7 /e 2) 6w 3) 8 mlc 4) 12,6 w/c

B pesynbpraTe HarpeBaHUS Pa3peKEHHOTO ra3a CPEAHSAS KMHETHYecKasl YHEePTHs
TEIUIOBOIO JBMXKEHUS €ro MOJIEKYJ yBenuuunack B 1,5 pasa. Kak usmeHunach
IIpU 3TOM a0COJIIOTHAs TeMIepaTypa rasa’?

1) yBemuumnace B 1,5 pasza

2) yBenuumiach B 3 pasa

3) ymenbpmmnachk B 1,5 paza

4) ymeHbIIMIIACH B 3 pa3a
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OZ[PIH MOJIb Pa3peKCHHOI'0 ra3a CHadalla M30TCPMUUYCCKU CXKXHUMAIH, a 3aTEM

HM30XOpHO HarpeBayid. Ha KakoM U3 PHCYHKOB M300pakeH TpaduK 3TUX MpoIiec-
coB?
3) Vl 4 7 (/
0 T 0

D p

TBepaoe BELECTBO MEIUIEHHO HArpeBajlloch B KAJIOPUMETPE MPH IOCTOSIHHOM
HpUTOKE Terula. B Tabmume mpuBeneHsl pe3yabTaTsl M3MEPEHUH ero TeMmepa-
TypBbl C TCYCHUEM BPEMEHU.

Bpewms, Mun 0 2 4 6 8 10 12 14

Temmneparypa, °C | 72 | 77 | 80 80 80 81 88 95

B xanopumeTpe uepe3 7 MUH IOCNIE Havaaa U3MEPEHUI BEMECTBO HAXOAUIOCH

1) | B KHIKOM, U B TBEPJOM COCTOSTHHSIX
2) TONBKO B TBEPIOM COCTOSIHUH

3) TOJIBKO B JKHJIKOM COCTOSTHUH

4) TOJNBKO B Ta3000pa3HOM COCTOSIHHU

B mpomecce sKcrieprMeHTa BHYTPEHHSISI SHEPrHMs Ta3a yMEHbBIIWIACH Ha
40 xJx, 1 oH coBepm padoty 35 k/Ix. CiremoBaTessHO, B pe3yIbTaTe TEIIO-
oOMeHa ra3 oTAan OKpy’Karomiei cpeie KOIMIEeCTBO TEIIOTH

1) 75 x/Ix 2) 40 xx 3) 35 x/x 4) 5 x/x

OTHOcHUTENbHAs BIAXKHOCTh BO3[yXa B MmoMeleHnu paBHa 70% npu Temnepa-
Type Bo3nyxa B HeM 20°C. [Tomp3ysce TabnuIel IIIOTHOCTH HACHIMICHHBIX I1a-
POB BOJIBI, ONPEJIEITUTE MACCY BOJIBI B KyOMIECKOM METpPE ITOMELICHHSI.

t, °C 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
p, 102 kr/m® | 1,36 [ 1,45|1,54 1,63 | 1,73 | 1,83 | 1,94 |2,06|2,18 | 2,30
1) 1,73 xr 2) 1,21 xr 3) 1,73-102 kr 4) 121-1072 kr

© 2010 denepanbHas ciryx6a 1o Hax3opy B cepe oOpazoBanus u Hayku Poccuniickoit denepanun
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JlBa TOYECUYHBIX AIICKTPUUYESCKHUX 3apsaa ICHCTBYIOT OPYr Ha Jpyra C CHJIAMH

9 mxH. Kakumu cTaHyT cHIIbl B3aMMOJEHUCTBHS MEKAY HHMH, €CIIU, HE MEHsA
paccTosiHuE MEXIY 3apsiaMy, YBEJIMUUTh MOYJIb KaXJI0r0 U3 HUX B 3 paza?

1) 1 mxH 2) 3 mxH 3) 27 mxH 4) 81 mxH

JlBa pe3ucropa, conpoTuBieHUss KOTOpbIXx R} =2 OM u

Ry R,
R, =8 Om, BKJIIOYEHBI B DJEKTPUYECKYIO IIenb mocime- —— }—— [
« -«
JIOBAaTENbHO, KaK MMOKa3aHO Ha pucyHke. CpaBHUTE 3Ha- I L
YEeHHUsI CHITBI TOKA B PE3UCTOPax.
1 1
1) 11=512 2) I, =41, 3) Ii=L 4) 11=le

C wuCmoip30BaHHEM 3aKOHa dDapazLeﬂ JJIA 3H€KTp0MaFHHTHOﬁ HHAOYKIUA

(Cn =~ %) MO>XHO OOBSCHHUTB

1) OTKJIOHEHME MarHUTHOHN CTPENKH BOJIHM3H IPOBOIHHUKA C TOKOM

2) TpUTSHKEHHE JKENE3HOH JeTa K AIeKTPOMAarHUTy

3) mosBIEHHUE TOKA B 3aMKHYTOH KaTyIIKe B IIpOIlecce OMyCKaHMs B Hee MOCTO-
STHHOT'O MarHuTa

4) TOBOPOT PaMKH C TOKOM B MarHUTHOM ITOJIE

HampsokeHne Ha KieMMax KOHZIEHcaTopa

B KOJIeOaTeNnpHOM KOHTYpPE MEHSETCA C

2 TEUCHHEM BPEMEHH COITAaCHO TpaduKy

1 Ha pucynke. Kaxoe mnpeoOpasoBaHue

SHEPTUM IPOUCXOJUT B KOHTYpE B IIPO-

N N\ 2 /3 4 1,107 ¢ MexyTke ot 0 10 1-107° ¢?

o] \

_2-

1) sHeprust 3MEKTPUUECKOrO IOJsI KOHAEHCATopa IpeodpasyeTcsl B JHEp-
THIO MATHUTHOTO ITOJISt KATYIIKH

2) SHeprusi MarHUTHOTO MOJS KaTYIIKU IIpeoO0pa3yercss B SHEPTUI0 JIEK-
TPHUYECKOTO TOJISI KOHAEHCATOpa

3) sHeprust 3MEKTPUUYECKOro IMOJS KOHJEHCATOpa YBEJINYUBAETCS O Mak-
CHMAaJIbHOTO 3HAYECHUS

4) oHeprus JBIDKCHUS SJIEKTPOHOB B IIPOBOJAX MpeoOpa3yeTcs B YHEPTHIO
3NIEKTPUUECKOro MOJIs KOHJICHCaTopa




A20

A21
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Ha PUCYHKE MTOKa3aH XO04 CBETOBOI'O JIyda CKBO3b CTCKISAHHYIO IIPU3MY, HaX0-
JAIYIOCSI B BO3OYXE.

Ecmn Touka O — IEHTP OKPYXHOCTH, TO ITOKa3aTeNb MPEIOMIICHUS CTEKIA 7
paBeH

CD AB OB OD
DT 2 b 3 op Y 0B

B mHepumaneHO# cucTeMe oTcyeTa CBET OT HEMOIBIK- —s
HOT'O WCTOYHHKA PACIPOCTPAHSACTCS CO CKOPOCTBIO C. o
KakoBa CKOpPOCTB OTpa)XKEHHOTO CBETa B MHEPUHUAIBHOM
CHCTeMe OTCYeTa, CBSI3aHHOHU C 3epKalioM, KOTOpOe ya-
JIETCS OT UCTOYHHKA CO CKOPOCTBIO U (CM. PUCYHOK)?

2

1) c-v 2) ¢ct+vo 3) ¢

m
JlBe YacTHUIIBI, IMEIOIIUE OTHOILICHHS 3apsIOB L2 8 u Macc —= =2, 1BH-

q1 m
JKYTCSL B OJHOPOIHOM DJIEKTpUIecKOM moje. Ompenennte OTHOIIEHUE yCKOpe-
. a
HUI —% 3TUX YaCTHIL.
a;
1) 1 2) 2 3) 8 4) 4

OnekTpoHHas 000104YKa B aTOME alIOMUHUS 213 Al conepxut

1) 27 anekTpoHOB
2) 40 >51eKTpOHOB
3) 13 snekTpoHOB
4) 14 snexTpoHOB

Kakast monst paguoakTHBHBIX aTOMOB pacHaJaeTcsi yepe3 MHTEepBal BPEMEHH,
PaBHBII ABYM IE€pHO/AM TOTypactazia?
1) 100% 2) 75%

3) 50% 4) 25%

© 2010 denepanbHas cyxba 1o Han30py B cepe obpasoBanus 1 Hayku Poccuiickoit denepaunn
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PannoaxkTuBHBIH pasoH §§2Rn, UCTBITaB ONUH O-pacmaj U ABa [-pacmaja,

A23

A24

A25

IIPEBPATUIICS B U30TOI

1) pamona 3,Rn  2) momonns 3°Po 3) acrara 31%At 4) pamona 32°Rn

B ombrtax mo ¢oTodddexTy B3IM MIACTHHY U3 MeTamia ¢ paboToi BBIXOJA
3,535B u cramu ocBelIaTh €€ CBETOM YaCTOTHI 310" l'u. 3arem uacToTy ma-
Jaroliel Ha IIaCTHHY CBETOBOI BOJHBI yBEIMYMIN B 2 pa3a, OCTABUB HEH3MEH-
HOW MHTEHCHBHOCTH CBETOBOTO ITyuyKa. B pe3ynbrare 3TOro MakCHManbHast Kd-
HEeTHYecKasi SHeprus (oTodrIeKTpOHOB

1) He U3MEHHIIACH, T.K. (POTODIIEKTPOHOB HE OyeT
2) yBemmumiaach Ooiiee 4eM B 2 pasza

3) yBenuumiack B 2 pa3a

4) yBenmumIach MEHEe 4eM B 2 pa3a

[Ipn m3Mepennn odbeMa Tena ero NOrpy3uiInd B MEH-
3ypKy (cM. pucyHok). Ero o0bem okazasics mpuMepHo
paBeH

1) 46 mn 2) 30 mn 3) 24 mn

IIpu MpoBeICHUH IKCIIEPUMEHTA YISHUK HUCCIISI0BAN 3aBUCHMOCTh MOIYJIS CH-
JIBI YIIPYTOCTH MPY>KHHBI OT JJIMHBI [IPYKUHBI, KOTOpas BIpaxkaeTcs (opmy-
noit F(I)=k|l—1,|, rae I, — anmuHa npyxuHEl B HeAe)OPMUPOBAHHOM CO-
crosiaud. 'paduik mONTydYeHHOM 3aBUCMOCTH MIPUBE/ICH HA PUCYHKE.

\F, H
10

8

61

4> yd

2

o 1 2 3 4 5 6 Lcm

Kaxoe(-ue) u3 yrBep>kaeHU COOTBETCTBYET(-10T) pe3ybTaTaM OIbITa?
A. JInnHa npy>kuHBI B HeJe()OPMUPOBAHHOM COCTOSIHMHM paBHa 7 CM.
b. XKecrtkocts npy>xuHbl paBaa 200 H/m.

1) Tompko A 2) Toneko b 3) uA,ub 4) an A, vn b
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Yacrb 2

Omeemom K Kaxcoomy u3 3aoanuii B1-B2 6yoem nexomopas nocnedosa-
menbHOCmb YUpp. Imy nociedo6amenbHOCMy HAOO0 3anucams 6 0J1aHK On-
eemoe Ne 1 cnpasa om Homepa coomeemcmeaywuiezo 3a0anus 6e3 npooenos
U Opy2ux cCumMe0J108, HaUUHAaA ¢ nepeoii Kiemouku. Kaxcoyrw yugpy nuwiume
6 OMOenbHOIUl KlemouKe ¢ COOMEemCmeuu ¢ npueedeHHvIMu 6 O1anke 00-
pazyamu.

B COoCyZi€ HEU3MCHHOT'O o0Bnema HaXOJUTCS WIealbHbIN Ta3. Eciu yacthk rasa
BBIITYCTHUTb U3 COCyda IpH IOCTOSTHHOM TEMIICPATYPEC, TO KaK U3MCHATCS BCIIN-
YHWHBI: JaBJICHUEC Ira3a, €ro IJIOTHOCTh U KOJIUYCCTBO BCIICCTBA B COCY,I[C?

HJ’I?[ Ka)K,I[Oﬁ BCJIMYUHBI ONPCACIIUTC COOTBeTCTByIOH.[I/Iﬁ XapakKTep €€ U3MCHC-
HUA:

1) yBennumiace
2) yMEHBIIWIACh
3) He U3MEHHUIIACh

3anumure B TaOIHIly BEIOpaHHbIE UMPBI Ul KaKA0H (PH3HYECKOI BEINYUHEL
L{idpel B 0TBETE MOT'YT HOBTOPSITHCS.

JlaBieHue rasa IInoTHOCTE rasa KomnnuecTBo BeniecTsa

[Iapwk GpoIIeH BEPTHKAIBHO BBEPX C HAYAJIBbHOM CKOPOCTHIO U (CM.
PHUCYHOK). YCTaHOBUTE COOTBETCTBHE MEXAy Ipadukamu u ¢uznde-
CKUMH BEJIMYMHAMH, 3aBUCHMOCTH KOTOPBIX OT BPEMEHH 3TH Ipaduku
MOTYT IPEACTABIATH (f) — Bpems mosnera). K xakmoi mo3unuu nepso-
ro CToNOIa MoAOepUTe COOTBETCTBYIOMIYIO MO3MIHIO BTOPOTO M 3a-
numuTe B Tabauily BeIOpaHHbIE MUQPHI O] COOTBETCTBYIOIIUMU Oy-
KBaMHU.

<y

I'PAOUKHU OU3NYECKUE BEJIMYNHBI

A
A) \
0 \‘0

1) xoopauHara mapuka

2) mpoeKIus CKOPOCTH IapuKa

3) mpoeKIus yCKOpeHHs IapuKa

4) MOIyJTb CHIBI TSXKECTH, NEHCTBYIOMEH Ha
IIapuK

~Y

B)

=
—-4s
~Y

A b

© 2010 denepanbHas ciryxba o Hax3opy B cepe obpazoBanus u Hayku Poccniickoit denepanun
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Omeemom K Kaxcoomy u3 3aoanuii B3—B5 6yoem nexomopoe uucno. 3mo
Yucno Hado 3anucams 6 O1ank omeemos Ne 1 cnpasa om nomepa coomeem-
cmeylouiezo 3a0anusn, Hauyunas ¢ nepeoii kiemouku. Kaxcovuit cumeon
(uugppy, 3anamyro, 3HaK MUHYC) RUWIUME 6 OMOENbHOI KeMOUKe 6 COOMm-
eemcmeuu ¢ npugedeHuvimu ¢ onanke oopasyamu. Eounuyvr uzuueckux
6eIUYUN NUCAMb He HYHCHO.

Ha mocrerHeM KmitoMeTpe TOPMO3HOTO IYTH CKOPOCTH IO€37Ia TIPH TOPMOIKE-
HUH C ITOCTOSIHHBIM YCKOPEHHEM yMeHbInmiachk Ha 10 m/c. Onpenenure BpeMs
TOPMO>KEHHS, €CIIH CKOPOCTh B Hadalle TOPMO3HOTO ITyTH ObLTa 72 KM/.

. . 3
WneanbHbIi 0IHOATOMHBIN a3 HaXoAUTCA B cocyze noj aasinenuem 2-10° Ila.
Ero BHyTpenHss sHeprus paBHa 1,8 x/[x. Onpenenure 00beM cocyna.

IIpu pa3oMKHYTOH Iienmu (CM. PUCYHOK) HICAbHBIA BOJBTMETP
nokasbiBaeT 8 B, a npu 3amkHyToil nenu — 7 B. BuyTtpennee co-
MPOTUBJIEHHE MCTOYHHKA TOKa paBHO 5 OM. Uemy paBHO compo-
TUBJICHUE BHELIHEN nenu?

He 3a6y0vme nepenecmu ece omsemul 8 61anK omeemog No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3a0auu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucams ¢ 01anke omeemog Ne 2. Pexomenoyemcsa nposecmu
npedseapumenvHoe peuienue Ha yepnosuke. Ilpu ogpopmnenuu pewenus 6
onanxke omeemog Ne 2 3zanuwume chauana Homep 3aoanusa (Cl1 u m.o.), a
3amem peuienue coomeemcmeyrouell 3a0auu.

Ha pucynke mpuBeneHa siIeKTpHUecKas IIeNb, COCTOS-
mas U3 TalbBaHMYECKOTO 3JIEMEHTA, peocTaTa, TpaHC-
(dbopmaTopa, amrepMeTpa U BOJIBTMETpa. B HavabHBIN
MOMEHT BpPEMEHH IIOJ3YHOK peocTara YCTaHOBJIECH B
KpaliHee BepXHee MOJI0KeHHEe U HemoABIbKeH. Onupasch
Ha 3aKOHBI JJIEKTPOJUHAMUKH, OOBICHUTE, Kak OymayT
U3MEHAThCA MIOKA3aHUs MpHOOPOB B Ipolecce mepeMe-
LIeHUs oJ3yHKa peoctara BHU3. DIC caMOMHIYKIUH NIpeHeOpedb IO CpaBHE-
HHIO C €.

Ilonnoe npasunvnoe pewienue Kax);cooi u3 zaoay C2—C6 0oxcno exnrouamo
3aKOHbL U (POpMYIbl, NPpUMEHEHUE KOMOPbIX HEeo0X00UMO U O0CHIAMOYHO
0n1a pewienusn 3a0auu, @ makice mMamemamuieckue npeoopazoeanus, pac-
Yyemol C YUCIEHHLIM OMEEHOM U, HPU HEOOXO0UMOCHmU, PUCYHOK, HOAC-
HAIOWUIL peuieHue.

ITpn BeIMONHEHMN TpIOKa «JleTarommii BEITOCUIIEANCT» TOHIIMUK IBIDKETCS IO
TPaMIUTHHY HOJ ASHCTBUEM CHUIIBI TSDKECTH, HAUMHAs ABWKEHUE M3 COCTOSHHUS
MIOKOSI C HEKOTOPOW BBICOTHI (CM. PHCYHOK). Ha Kpaio TpamIuIMHa CKOpPOCTh
TOHIIMKA HAIllpaBJIeHa MOJ TAKUM YTJIOM K TOPH30HTY, YTO JAIbHOCTB €ro IO-
Jeta MakcuMaibHa M paBHa S. Ha kakoif BeIcOTe Haj KpaeM TpaMIUTMHA HaXo-
JuTcs crapToBast Touka? CONPOTUBIICHUEM BO3/lyXa H TPEHHEM IIPEeHEOpeyb.
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C(I)epI/I‘ICCKyIO O6OJ'I0‘IKy BO3AYIIHOIO mapa ACJIarT U3 MaTepualia, KBaapar-

HBI MeTp KoToporo mmeer maccy 1 kr. Pammyc obomouxw mrapa r=2,7 M.
[llap HamomHsOT rasoMm mpu arMocheprom masiennn 10° Ila. Temmeparypa
rasa ¥ OKpY>Karollero Bo3jayxa onuHakosa u pasaa 0°C. Ompenenure Mosp-
HYIO Maccy Ta3a, €CIM 0Ka3aJloCh, YTO IMIap MOXKET B TAKHUX YCIIOBHAX ITOTHSITH

tonbko cebs. (Ilmomans chepor S = 41, oGBem mapa V= %mﬁ.)

[onpiit mapux maccoit m = 0,4 r ¢ 3apsaom g = 8 HKin nBukercs B 0THOPOI-
HOM TOPHU30HTAIBHOM 3JICKTPUIECKOM TOJIE U3 COCTOSTHUS TTOKOs. TpaekTopus
niapukKa o0pasyeT ¢ BEepTHUKaIBIO yroi o =45° YeMy paBeH MOIy/b Hampsi-
YKEHHOCTH DJIEKTPUUYECKOro mosist £?

HeOomnpmioit Tpy3, NOABENICHHBIH HA JIMHHOW HUTH, COBEpINAET TapMOHHYE-
ckue konebanus ¢ ammurynoi 0,1 M. IIpu momomu coOuparomei JUH3BI ¢
¢oxycubM paccrosareM 0,2 M H300pa’keHne KOJICOTIOMETOCs Ipy3a MPOeIH-
pyeTcsl Ha dKpaH, pacroyiokeHHbIN Ha paccrostHud 0,5 M oT nuH3bL [naBHas
ONTHYECKas OCh JIMH3BI EPHEHIUKYJISPHA INIOCKOCTU KOJNeOaHUH MasTHUKA U
IUIOCKOCTH 3KpaHa. MakcuMalbHasi CKOPOCTh M300pa)KeHUs! Tpy3a Ha 3KpaHe
paeHna 0,3 m/c. KakoBa anmiHa HATH nofBeca?

doTokaTox 06IIydaloT CBETOM ¢ 4acToToil v = 6,6 -10"° I'. Kpacmas rpannma
dboTtoaddexra nmus BemecTBa (OTOKATOAA COOTBETCTBYET YAaCTOTE CBeTa
vo=1,5 10" I'u. Kakoe nanpspkenre U HYKHO CO3/1aThb MEXAY aHOAOM M Ka-
TOJIOM, YTOOBI ()OTOTOK IpeKpaTUiIC?
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 115

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu eévinonnenuu 3adanuiit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINOIHAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpOil COOMEENICHIEYyem HOMeEDY 8bIODAHHO20 6aAMU OMEEMA.

UYetsipe Tena apuranuch mo ocu Ox. B

TabJIMIIE Npe/ICTABIIEHa 3aBUCUMOCTb HX [ 0 | 1|2 ]34
KOOpJIMHAT OT BpeMEHH. Y Kakoro wu3 XM | 2 | 41618110
TeJ CKOPOCTH ObLIa paBHA HYJTIO? oM | 2 121212 |2
X3, M 1 4 9 16 | 25
X4, M 2 0 -2 0 2
D1 2) 2 3) 3 4) 4

[lapux ABMKETCS IO OKPYKHOCTH PaJHyCoOM F CO CKOpOCThIo . Kak m3MeHnT-
Csl LEHTPOCTPEMHUTENBHOE YCKOPECHHE IIapHhKa, €CIIH pamuyC OKpPYKHOCTH
YMEHBIIUTE B 3 pa3a, OCTABUB CKOPOCTH IIApHKa IMPEIKHEH?

1) yMeHbIIUTCS B NE) pa3

2) yMmeHBIIHUTCSA B 3 pasa
3) ymeHsmmTcs B 9 pa3
4) yBemnuurcs B 3 pasa

V noBepxHOCTH 3eMJIM Ha KOCMOHaBTa AelcTByeT cuia Tarorenus 720 H. Ka-
Kas CHJIa TATOTEHHS NEHCTBYeT CO CTOPOHBI 3eMJIHM Ha TOTO e KOCMOHAaBTa B
KOCMHUYECKOM Kopabie, IBIDKYIIEMCS] 0 KpYroBoH opOWTe BOKPYT 3eMsI Ha
pacCTOSHHUHM TPEX 3eMHBIX PAaANyCOB OT €€ IIeHTpa?

1) OH 2) 240 H 3) 180 H 4) 80H

9
[lapsr IBHKYTCS CO CKOPOCTSIMHM, ITOKAa3aHHBIMH Ha PUCYHKE, H 0
crainkuBatoTca. Kak Oyner HampaBleH CyMMAapHBIH HMITYJIIBC G
1IapOB IIOCIIE CTOJIKHOBEHHUS, €CIN y1ap aOCOIIOTHO yIpyTHid? 32

1) —» 2)\ 3)/ 4)?
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ManpuuK CTONKHYJI CaHKH C BEepLIMHBI TOpKU. BricoTa ropku 10 M, y ee mon-
HOXWSI CKOPOCTh CaHOK paBHsUIAach 15 M/c. TpeHne caHOK O CHET IpeHeOPEKH-
Mo Majio. Kakoif Obl1a CKOPOCTh CAHOK Cpasy Iocie TordKa?

1) 1,5wm/c 2) 2,5wm/c 3) 5wm/c 4) 7,5wm/c

[epnon xomebaHMii MOTEHIMATBFHON SHEPTUH MPYKUHHOTO MasTHHKA 1 c. Ka-
kuM OyJer mepuoj ee KosieOaHWH, €CIM MacCy Ipy3a MasTHHKa U JKECTKOCTb
NIPYKUHBI YBEJIUYUTH B 4 paza?

) lc 2) 2¢ 3) 4c 4) 0,5¢

Koaddumment tpenus pe3nHsl Kojec aBToMobmis 00 acansT pase 0,4. [lpu
ckopoctu apmwxkeHus 20 M/C BOAUTENb, BO H30C)KAHHE aBApHUH, JOJDKCH IPH-
JIepP’KUBATHCS paanyca IOBOPOTA, HE MEHBILETO, YeM

1) 200 m 2) 100 m 3) 40 m 4) 10m

B pesynbrare oXNaxkJaeHHS WACATBHOTO ra3a CpPemHss KUHETHYeCKas dHEpTHUs
TEIUIOBOTO JIBIKEHHS €r0 MOJIEKYJI YMEHBIIMIACh B 3 paza. AOCOTIOTHAS TeM-
neparypa rasa npu 5ToM

1) yBemuumiacs B 3 pasa
2) ymenbmmmack B /3 pas

3) yBenuumiacek B NE) pas
4) ymeHbIIMIACh B 3 pa3a

OnuH MOJIb UICANTBHOTO ra3a CHavasla PacIIupseTcsl IPU IOCTOSIHHON TeMIepa-
Type, 3aTeM HarpeBacTcsi MpU IOCTOSIHHOM 00beMe 10 MEePBOHAYAIBHOTO 3HA-
YeHUs OaBJICHUS U, HAKOHEI], OXJIAXKAASTCs MPU IMOCTOSHHOM AaBieHun. Kakoii
u3 TpauKoB B KOOpAWHATAX p-T COOTBETCTBYET TUM U3MCHEHHSIM?

2) p 3) p 4) p
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5
VnaenbHas Termnorta miaBicHus npfa 3,3-10° JDx/kr. DTo 0O3HAyaeT, 4TO IS

TJIaBJICHUA

1) mo0oii Macchl Jibla PU TEMIIEpaType IUIaBJICHHUS HEOOXOAUMO KOJIMYECTBO
tewtorst 3,3-10° Ik

2) 1 kr npaa mpu TeMIeparype IUIaBIEeHHS HEOOXOAUMO KOJIHYECTBO TEIIOTHI
3,3-10° Ix

3) 3,3~1O5 KT JIbJIa TP TeMIepaType MIaBIeHUs] HE0OXOIUMO KOJIMYECTBO Tell-
n0teI 3,3-10° ik

4) 3,3-10° kr b7 TIPH TEMIEPaType IUIABICHHS HEOOXOIMMO KOMHIECTBO Terl-
notel 1 Jx

I'a3 oTan konmmyectBo Temnotsl 300 [k, a BHEIITHUE CHIIBI COBEPIIMIIN HaJl HUM
paboty 100 Jx. [Tpu 3TOM BHYTpEeHHSIsSI SHEPIUs ra3a

1) ymenbmmunacek Ha 200 Ix
2) yBenmuwmiack Ha 200 [k
3) ymenbmmnack Ha 400 Ik
4) yBennumiack Ha 400 [k

B xyOudeckoM MeTpe BO3ayxa B MOMEIIeHHH npu TeMmeparype 20°C HaxomuT-
cs 1,12-10’2 KT BOJSIHBIX TTapoB. [1ob3ysich TabMUIIeH TUIOTHOCTH HACBHIIIIEHHBIX
MapoB BOJIBI, ONIPEAETUTE OTHOCUTEIHHYIO BIAXKHOCTh BO3/yXa.

t, °C 16 | 17 | 18 | 19 | 20 | 21 22 | 23 | 24 | 25
p, 107 ke’ | 1,36 [ 1,45]1,54|1,63|1,73 | 1,83 | 1,94 |2,06 2,18 2,30
1) 100% 2) 75% 3) 65% 4) 55%

OnHO MasieHbKOE 3apsKEHHOE TeJo JecTByeT Ha apyroe ¢ cuiioi F. C kakoit
CHJIOH TTepBo€ Telo OyIeT NeHcTBOBAaTh Ha BTOPOE, €CIIH 3apsijl OJHOTO M3 HUX
YMEHBIINTH B 3 pa3a, a 3apsj BTOPOro yBEJIUYUTh B 3 pa3a?

F F

2 OMm 8 Om JIBa pe3nucropa BKIIOYEHBI B 3JEKTPUUECKYIO 1IETIb
mocieIoBarebHo (cM. pUCcyHOK). Kak cooTHOCSATCS
TIIOKa3aHus HACAJIBHBIX BOJBTMETPOB, I/I306pa)KeH-
HBIX Ha cxeme?

1 1
1) U1:2U2 2) U1:4U2 3) UIZZUZ 4) U1:EU2
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C wncnonp30BaHHEM 3aKOHA (I)apaﬂeﬂ JUIsA BHGKTPOMaFHHTHOﬁ HWHAYKIUA

( uHg -40
At

1) BO3HHMKHOBEHHE OJIIEKTPHUECKOTO TOKa B 3aMKHYTOW KaTyIIKe MpH
YMEHBIICHUY CUJIbI TOKA B IPYTOd KaTyIIKe, HAXOJAIICHCS PSIOM C Hell

2) B3aMMOAEHCTBHE ABYX MapaUIeNbHBIX IPOBOIOB, IO KOTOPEIM HJET TOK

3) OTKJIOHEHHE MarHUTHON CTPENKH, PacTIOI0KEHHOIN BOIM3M NPOBOJHHKA
€ TOKOM I1apaJuIEIbHO EMY

4) BO3HMKHOBEHHE CHIBI, JAeHCTByIOIIEeH Ha ABHXKYILYIOCS 3apsDKCHHYIO
4acTULy B MArHUTHOM I10JI€

) MO>KHO OOBSICHUTD

HampsbkeHne Ha KiieMMax KOHJEHcaTopa
B KOJcOATeJIbHOM KOHTYpE MEHSIETCS C
TEYEHHEM BPEMEHH COTJIACHO TpaduKy
1 Ha pucyHke. Kakoe mnpeoGpasoBaHue
SHEPTUM MPOUCXOAUT B KOHTYpE B IPO-
1 B\ 2 3 4 £,107 ¢ MEXYTKE OT 2107 ¢ mo 3107 ¢?

1 N

1) sHeprus MarHUTHOTO TMOJIA KATYIIKH YMEHBIIAETCS OT MaKCHMAaJIbHOTO
3HaueHus 10 0

2) SHeprusi MarHUTHOTO IOJIA KATYIIKH MpeoOpa3yeTcss B SHEPTHIO DJICK-
TPUUYECKOTO TOJIS KOHACHCATOPA

3) SHeprusi JIEKTPUUCCKOro IMOJIT KOHJICHCATOpa YBEIMYUBACTCS JIO Mak-
CHMAaJILHOTO 3HAYEHUS

4) sHeprus dNEKTPUIECKOTO MO KOHISHCAaTOpa Mpeodpa3yeTcsl B SJHEPTHIO
MarHUTHOTO TIOJIS KaTyIITKH

Ha PUCYHKE TTOKa3aH XOJ CBETOBOI'O JIyda CKBO3b CTCKIISIHHYIO IPU3MY, HaXO-
JAIYHOCS B BO3AYXE.

Ecmu Touka O — IEHTp OKPYKHOCTH, TO MOKa3aTelb MPEJIOMIICHHS CTEKJIa 71 pa-
BCH

AB CD OB OD
D e 2 1B ) ob Y 0B
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B unepumanpHON cucTemMe oTcuyeTa CBET OT HEMOABHXK-
HOI'0 MCTOYHMKA PACIPOCTPAHSETCSI CO CKOPOCThIO ¢. B
9TOH cucTeMe OTCYeTa MCTOYHHK CBETa M 3epKajio IBU-
JKYTCsI C OJUHAKOBBIMU CKOPOCTSIMU U B OJIHOM HAIpaB-
neHuu (CM. pHCYHOK). KakoBa CKOpOCTH OTpPa’k€HHOTO
CBETa B CHCTEME OTCUETA, CBA3aHHOH C HCTOYHUKOM?

1) ¢ 2) ¢-2v 3) ¢c+2v

I[Be JacTHlbl, UMCIOINEC OTHOLICHHUE 3aps10B q—z =4 u Macchl my " n, A1BHU-

4
KYTCAd B OAHOPOAHOM DJJIEKTPUYCCKOM IIOJIC. OHpCI[eJ'H/ITC OTHOLICHHUEC MacCC
mp L a, 1
—= OTHUX YaCTHUL, CCJIN OTHOIICHUC UX YCKOPCHUN — = .
m; a2
1 2) 8 3) 16 4) 4

Atom Gopa EB COZIEPIKUT

1) 8 mpoToHOB, 5 HEHTPOHOB U 13 2TEKTPOHOB
2) 8 mpoToHOB, 13 HEHUTPOHOB U § DIEKTPOHOB
3) 5 mpoToHOB, 3 HEHTpPOHA M 5 PAEKTPOHOB

4) 5 npoToHOB, 8 HEUTPOHOB U 13 2JIEKTPOHOB

Kakas J0JIA PaOaKTUBHBIX aTOMOB pacraaacTca 4€pe3 MHTEPBAJII BPEMECHH,
paBHBII IByM IlepHOaM Moiypacnana?
1) 100% 2) 75%

3) 50% 4) 25%

[Ipn pagnoakTHBHOM pacmaje §§6 Ra ncmyckaercst onna a-uactuna. Ilpu 3Tom
MOTy4aeTcs SIAPO TEMEHTa

1) 3'Np 2) 5;'Pa 3) 5% Rn 4 H'U
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B ombiTax mo GoTodddeKkTy B3SAIM TUIACTHHY M3 METalla ¢ paboToH BBIXOMA

A24

A25

3,55B u cramu ocBemath ee cBeToM yactorsl 3-10' ' 3arem wacrory ma-
JlaIOU_Ieﬁ Ha IJIaCTUHY CBETOBOM BOJIHBI YBCIHUYNIIA B 2 pas3a, OCTaBUB HCU3MCH-
HOM MHTEHCHBHOCTH CBETOBOTO ITyuka. B pesynbraTte 3TOro umcio ¢oroanex-
TPOHOB, IOKUJAIOIIKX [UIACTUHY 3a 1 c,

1) He M3MEHHJIOCH U OCTANIOCH PABHBIM HYIIIO
2) yBeIMYWIOCH Oojiee YeM B 2 pasza

3) yBenmuumioch B 2 pasa

4) yBeNMUYUIOCH MEHEE YeM B 2 pa3a

Ha pucyHke moka3aHa 4acTh IIKajJbl KOMHATHOTO
Tepmomerpa. Onpenenute aOCONIOTHYIO TeMIepa-
Typy BO3lyXa B KOMHATE.

[—] = =]
%'~ —
1) 21°C 2) 22°C 3) 275K 4) 295K

ITpy NPOBEIEHMH SKCIIEPUMEHTA YUEHHUK UCCIEN0BAT 3aBUCUMOCTh MOJLYJIs CH-
JIbl YIIPYTOCTH TPYXKMHBI OT JUTMHBI [PYXHMHBI, KOTOPask BbIpaxkaeTcs (HopMmy-
noit F(I)=k|l—1Iy|, tne I, — miuHa npyxuHsl B Heae(OPMHPOBAHHOM CO-
crosHuH. I'paduK MONydeHHOM 3aBUCHMOCTH NPUBE/IEH HA PUCYHKE.

AF H

—_

SN N =)
7

0 2 4 6 8 10 12 Lcm

Kakoe(-ue) u3 yTBep>KIeHUH COOTBETCTBYET(-IOT) pe3yIbTaTaM OIbITa?
A. JIns naHHO NIPY>KHMHBI HE BBIIOIHETCA 3aK0H I'yKa.
B. XKectkocts npyxuns! paBHa 100 H/m.

3) uA,ub 4) au A, vu b

1) Tompko A 2) Toneko b
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cumeo0106, HaUUHan ¢ nepeoil knemouku. Kaycoyo yugpy nuwume
6 OMOenbHOIl KemouKe 6 COOMEemCcmeuu ¢ npugedeHHviMu 6 Oaanke 00-
pasyamu.

B cocyne non nopuiHeM HaXoAUTCs UAeaNbHbIN ra3. Eciu naBieHue rasa yse-
JUYUTH TPU MOCTOSIHHON TeMIeparype, TO KaK M3MEHSATCSI BEIHYHHBEL 00BEeM
cocyJa, INIOTHOCTh Ta3a U €ro BHyTpeHHss dHeprus? s kaknaoll BeTMYHHBI
OIIpE/ICIUTE COOTBETCTBYIOUIMN XapaKTep €€ U3MEHECHNUS:

1) yBenuuumiach
2) yMeHbIIMIACH
3) He U3MCHWIACh

3anumuTte B TaOIHIly BEIOpaHHBIE TU(PHI U KaXI0W (GU3NIECKON BEITUINHEI.

udps! B 0TBETE MOTYT TOBTOPSITHCS.

O0beM cocyna | IlnoTHOCTh raza | BHyTpeHHsIst SHeprus ra3a

[Iapuk OpoIeH BEPTHKAIBHO BBEPX C HAYAIBHON CKOPOCTHIO U (CM.
PHUCYHOK). YCTaHOBUTE COOTBETCTBUE MEXAY IpadHKaMu U (Hu3HUe-
CKUMH BEIMYMHAMH, 3aBHCUMOCTH KOTOPBIX OT BPEMEHHU 3TH IpadyKu
MOTYT NPEJCTaBIATH (f) — BpeMs nojera). K kakaoi mo3uIuy IepBoro
cTosIbLa noagbdepuTe COOTBETCTBYIOUIYIO MO3UIIMIO BTOPOTO U 3aMUILIHU-
Te B TaONHUIly BEIOpaHHbIE IU(PHI [10]] COOTBETCTBYIOIMMH OYKBaMH.

<y

I'PA®UKU OU3NYECKUE BEJIMYMHBI
A
A) 1) xoopamHaTa mapuKa
\ _ 2) npoekuusi CKOPOCTH LIapHKa
0 fo ¢ 3) TPOEKIHs yCKOPEHHS IIaphKa
\‘ 4) mpoeknus CHIIBI TSKECTH, ACHCTBYIOUIEH
Ha MIapHK
A
b) |
0 t ;t
A b
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Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
Yucio Haodo 3anucams 6 O1aHK omeemoe Ne 1 cnpaea om Homepa coomeem-
cmeyruezo 3adanus, Hauuhasa ¢ nepeou Kiemouku. Kaorcowviii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUWIUME 8 OMOETbHOU KIeMOYKe 8 COOm-
eemcmeuu ¢ npueedeHHvIMu 6 0aanke oopasyamu. Eounuyvt guzuueckux
6eIUYUN RUCAMb He HYIHCHO.

Ha nmocnennem xuimomMeTpe TOPMO3HOTO ITyTH CKOPOCTH MOE€37[a yMEHBIINIACh
Ha 10 m/c. Ompeznenure CKOPOCTh B Hayaje TOPMOXKEHUs, €CIM OOLIMil Top-
MO3HOH IyTh II0€3[a COCTaBMI 4 KM, a TOPMOXKEHHE OBLIO paBHO3aMEIJICH-
HBIM.

WneanbHbIl OIHOATOMHBIN Ta3 HaXOAUTCS B cocyne oobemom 0,6 . Ero
BHYTpeHHsAA dHeprus paBHa 1,8 x/lx. Onpenenute nasineHue rasa. OTBET BbI-
pasuTte B kutonackansx (klla).

CxeMa a/IeKTpUUecKol Lieny MoKa3aHa Ha pUCyHKe. BHyTpeHHee
COIPOTHBIICHWE UCTOYHHUKA Toka paBHO 0,5 Om, a comporHBie-
Hue pesucropa 3,5 Om. Korga menb pa3soMKHyTa, HeanbHBII
BOJIbTMETp NoKa3biBaeT § B. Kakoe 3HaueHne HanpspKeHUs MOKa-
3bIBaeT MJCAIBHBIH BOJILTMETp NP 3aMKHYTOH 1eru?

He 3a6y0vme nepenecmu 6ce omeemaul 6 d.1aHK omeemog Ne 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

Ha pucynke npuBenieHa 3JIeKTpHYECKas I€lb, COCTOSIMIAs ey

13 TaIbBaHUYECKOTO 3JIEMEHTA, PeocTaTa, TpaHcdopmaTo- - —
pa, ammepMeTpa W BOJBTMETpa. B HadadbHBIE MOMEHT

BPEMEHH IOJI3yHOK peocTaTa yCTaHOBJICH IOCEPEAHHE U ®
Hemo/BIkeH. Omnmpasch Ha 3aKOHBI AJIEKTPOAMHAMUKH,

00BACHHUTE, KaK OyayT M3MEHATHCS MOKa3aHWsA MpHOOpPOB

B IIpolecce IepeMeIIeHNs IOJI3yHKa peocTara BIEBO.

O1C caMOMHIYKIMK IpeHeOpeysb M0 CPABHEHUIO C €.

Ilonnoe npasunvhoe pewienue kaxcoou uz 3aday C2—C6 0013cno 6Knouams
3aKOHbL U POPMYNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CHAMOYHO
0n1a pewienus 3a0auu, @ MaKdice mamemamuiecKue npeoodpazoeanus, pac-
yemol C YUCIEHHLIM OMEEHOM U, NPU HEO0XO00UMOCHmU, PUCYHOK, NOAC-
HANOWUIL peulenue.

Ipu BeIMONHEHNH TpIOKa «JleTalomuii BENOCUIIEICT» TOHIIHUK JBHXKETCS 110
TPaMIUIMHY TOJ JEHCTBHEM CHJIBI TSKECTH, HAUMHAS IBHIKEHHUE U3 COCTOSHHMS
MOKOsI ¢ BBICOTHI H (cM. pucyHOK). Ha kpaio TpaMIUIMHA CKOPOCTH T'OHIIHKA
HaIpaBJICHa I10J] TAKKM YTJIOM K TOPH30HTY, YTO JATbHOCTh €r0 MOJeTa MakK-
cuManbHa. [IponereB Mo Bo3ayXy, TOHIIHK IIPH3EMIIIETCS HAa TOPH30HTAIBHBIN
CTOJI, HAXOIAIINIICA Ha TOW K€ BBICOTE, UTO U Kpail TpaMruinHa. KakoBo Bpems
nosiera? CoNpoTHBIEHUEM BO3yXa M TPEHHEM ITpeHeOpeyb.
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C(bequeCKaﬂ 000104Ka BO3AYIIHOI'O mapa CAciiaHa U3 MaTcpuaja, KBaJapar-

HBI MeTp KoToporo mmeer maccy 1 kr. Illap HamojHeH reaueM Ipu aTMo-
cheprom masinennn 10° ITa. Onpe/iennTe Maccy Telus, P KOTOPOHA AP MOJ-
HUMaeT caM ce0s. TemriepaTypa Tenns ¥ OKpy>KaloIlero Bo3ayxa OJMHAKOBA 1

pasua 0°C. (ITnomazs cdepsr S = 417, 06beM mapa V= %mﬁ.)

[MTonerit mapuk maccoit m = 0,4 T ¢ 3apsaagom g = 8§ HKn ABMKETCS B TOPU30H-
TQIFHOM OJHOPOJHOM 3JIEKTPUYECKOM TIONE, HAMpPSKEHHOCTh KOTOPOTrO
E =500 xB/m. Kakoii yron o o0pa3yeT ¢ BEpTHKAIBIO TPACKTOPHS IIaphKa,
€CITH ero HavaibHasi CKOPOCTh PaBHA HYJIIO?

HeGomnpmiol rpy3, NoaBEeIICHHBIH HA HUTH JUIMHOW 2,5 M, COBEpIIaeT rapMo-
HUYECKHE KOJIeOaHWs, MPU KOTOPHIX €ro MaKCHMaJbHAas CKOPOCTH TOCTHTAeT
0,2 m/c. TIpu momonu cobuparoieii JTHH3bI ¢ (OKYCHBIM paccrostHreM 0,2 M
n300pakeHNe KOJEOIIOIEerocs rpy3a MpoeupyeTcs Ha SKpaH, PAaCIONIOKeH-
HbI Ha paccrostHuM 0,5 M OT JMH3BL. [J1aBHAs ONTHYECKast OCh JIMH3bBI MTEPIIeH-
JUKYJISIPHA TIOCKOCTH KOJIeOaHWH MasTHHKA M TUIOCKOCTH 3KpaHa. Onpenenu-
T€ MaKCHMaJbHOE CMEIICHUE M300pakeHUs Tpy3a Ha JKpaHE OT IOJIOKEHUS
paBHOBecHSI.

IIpn obnyuennn katona cBETOM ¢ JUIMHOM BOJHBI A = 200 HM (OTOTOK Tpe-
KpallaeTcsl Ipy HanpspDKEHUM Mexay aHogoM U karoxom U= 1,9 B. Omnpene-
JIUTE KpacHyro rpaHuIly GoTtosddexra Ay I BemecTBa GoTokarona.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 116

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu eévinonnenuu 3adanuiit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINOIHAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpOil COOMEENICHIEYyem HOMeEDY 8bIODAHHO20 6aAMU OMEEMA.

LIGTLIpe Tena aBuranuch mo ocu Ox. B Ta6J'II/II_IC npeacraBj€Ha 3aBUCUMOCTb UX
KOOpAWHAT OT BpEMCHHU.

t,c 0| 1|23 |4]|5
x,M| 0| 2146|810
xp,M | 0 |2|-4|-6]|-8]|-10
x3M| O | 1 | 4|9 |16]25
xp,M | O | 2] 0 |-2]0]2

HpI/IBeI[eHHI:Ie JaHHBIC TTO3BOJIAIOT JOCTOBEPHO YTBECPKIATH, YTO HAIIPABJIICHUC
CKOPOCTH MCHAJIOCH y TCJIa

D1 2) 2 3) 3 4) 4

[Mapux ABMXKETCS MO OKPYKHOCTH PaJUyCOM 7 CO CKOPOCThIO L. Kak m3MeHnT-
Csl IEHTPOCTPEMHUTEIBHOE YCKOPEHUE MIAPHKa, €CIIH €0 CKOPOCTh YMEHBIIUTD B
2 paza?
1) ymeHsmmTcs B 2 pasa
2) yBemmuutcs B 2 pasa
3) ymeHsmmTCs B 4 pasa
4) yBemmuutcs B 4 pasa

VY noBepxHocTH JIyHBI Ha KOCMOHAaBTa JeicTBYeT ciia TsroteHus 120 H. Kakas
CHJIa TATOTEHHS ACHCTBYET CO CTOPOHBI JIYHBI Ha TOTO K€ KOCMOHaBTa B KOC-
MHYECKOM KOpabdiie, IBIKYIIEMCsS 0 KpyroBoil opoute Bokpyr JIyHBI Ha pac-
CTOSIHUH TPEX JIYHHBIX PaJIyCOB OT e¢ IeHTpa’

1) 0H 2) 39H 3) 21H 4) 13H

OnuHaKkoBBIE MIAPBI JBIDKYTCS C OAMHAKOBBIMH IO MOYIIO
'/Q> CKOPOCTSMH B HANPaBICHUSX, YKA3aHHBIX CTPENKaMHU Ha PUCYHKE,

u abCOMIOTHO HEymnpyro coynapsitorcs. Kak Oyzer HampaBieH
\\GD UMITYJIBC IIAPOB MOCIE UX CTOIKHOBEHMS?

1) «— Z)l SN 4/
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[Tocne yaapa KIIOMIKOH IIaiiba crajla CKOIb3UTh BBEPX 10 JIESHON TOPKE OT ee
OCHOBAaHMS, U y €€ BEpPIIHHbI HMeJla CKOpocTh 5 M/c. Bricota ropku 10 M. Tpe-
HHE Maiob! 0 e npeHedpexxumo Mano. Kakosa ckopocTh maifOsl cpa3y mocie
ynapa?

1) 7,5w/c 2) 15wm/c 3) 12,5wm/c 4) 10 m/c

IMepuon koyiebaHnii OTEHIMATIBHON dHEPrUH MPYKUHHOTO MasTHhKa 1 c. Ka-
KUM OyZIeT MepHoj ee KOoJeOaHH, eCld MacCy rpy3a MasTHHKa H JKECTKOCTh
MPY>KUHBI YBEJIUYUTH B 4 paza?

) lc 2) 2¢ 3) 4c 4) 0,5¢

ABTOMOOWJIb, JBUTAsACh 10 TOPU30HTAIBHON IIOPOre, COBEPINAET IIOBOPOT IO
nyre oKpyxHOCTH. KakoB MUHHUMAJIBHBINA PagiyC 3TOH OKPYKHOCTH IIPH KO-
(unmeHTe TpEeHHUs aBTOMOOHMJIBHBIX IHH O 10pory 0,4 ¥ CKOPOCTH aBTOMOOWIIS
10 m/c?

1) 25m 2) 50m 3) 100 M 4) 250 M

B pesympraTe oxmakaeHHS HAEANBHOTO Ta3za aOCONIOTHAas TeMIIeparypa rasa
yMeHbIIIIach B 3 pa3a. Kak nM3MeHWNach MpH 3TOM CPEIHsSS KHHETHYECKas
SHEPTHsl TETIOBOTO IBHXEHUS €T0 MOJISKYJ?

1) yBenuuwmiace B 3 paza
2) yMeHbIIUIach B 3 pasza
3) yBenu4miIach B V3 pa3

4) yMCHBIIMJIACH B \/5 pas

OpauH MOJIb UACATBHOTO Ta3a CHavala CKUMAETCs IIPU MTOCTOSIHHOM TeMIepaTy-
pe, 3aTeM HAarpeBaeTCs IPU IOCTOSHHOM JABJIEHMM M, HAKOHEL, OXJIAXKIacTCs
TIPH TTOCTOSTHHOM 00BEMe 10 TTepBOHAYAIBHON TemriepaTypbl. Kakoi u3 rpadu-
KOB B KOOpJUHATax p-1 COOTBETCTBYET 3TUM U3MEHEHUIM?
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TeMnepaTypa KUIICHHA BOJbI B JalHUKE CYHICCTBCHHO 3aBUCHT OT

1) MomHoCTH HarpeBartens

2) arMocdepHOro AaBICHUS

3) BemiecTBa cocyza, B KOTOPOM HarpeBaeTcs BOAa
4) HayaJbHOMN TeMIepaTypbl BOAbI

I'a3 coepumn padoty 10 [k u momydnn KonudecTBO TeIoTHl 6 JIx. BHyT-
PEeHHSISI PHEprUs ra3a

1) yBemmumiace Ha 16 Jx
2) ymensmmiach Ha 16 [Ix
3) yBemumumnach Ha 4 Jx
4) ymensmmiach Ha 4 J[x

OtHocuTeNnbHAs BIAKHOCTh BO3/yXa B momemieHun paBHa 70% mpu Temmepa-
Type Bo3ayxa B HeM 20°C. ITonb3ysck TabnuIelt 1aBiIeHHs HACHIICHHBIX TapOB
BOJIbI, OIIPEJICIINTE AABJICHNUE BOJSHBIX 1aPOB B IOMEIICHHN.

t, °C 16 | 17 | 18 | 19 | 20 | 21 22 |23 |24 | 25

p,mmpr.cr. | 13,6 |14,5]15,5|16,5|17,5| 18,7 | 19,8 |21,1 224 23,8

1) 21,1 MM prT. cT.
2) 25 MM PT. CT.

3) 17,5 MM prt. cT.
4) 12,25 MM pr. CT.

OpnHO MaJjeHbKOE 3apshHKEHHOE TENIO JAeicTByeT Ha apyroe ¢ cuioi F. C kakoit
CHJIOH TIepBOe TeNIo OynIeT NeHCTBOBATh Ha BTOPOE, €CIIM YBEIHYHUTD 3apsi Ofl-
HOTO U3 HUX B 3 pasa, a 3apsij1 BTOporo — B 2 paza?

F

1) 5F 2) 6F 3) — 4) —
) ) ) % ) 3
JlBa pe3ucTopa, CONPOTUBICHHUS KOTOPBIX PaBHBI 20m o Iy
20M u 8 OM, BKIIOUEHBl B 3IEKTPUYECKYIO
LeNb MapajuieNibHo, Kak MIOKa3aHo Ha pHCyHKe. B
9TOM cllydae JUIsl 3HaY€HWil CHIIbI TOKa B pe3u- 8 Om </12
CTOpax CIpaBeJINBO COOTHOILICHHE

1 1
) =2 2) II:Z[2 3) [1:512 4) I, =4I,
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C HCHojgp30BaHUEM OCHOBHOIO 3aKOHA SHGKTpOMaFHHTHOﬁ WHAYKIHU

( = —&) MOYKHO OOBSCHHTH

sm-m - At

l) BSaHMOHeﬁCTBHC ABYX IapaJlsICJIbHBIX IIPOBOJOB, 110 KOTOPBIM HACT TOK

2) OTKJIOHCHHE MarHUTHOM CTpPCIIKH, pacnonomeHHoﬁ BOJIM3H IMPOBOJHHKA
C TOKOM MapauICJIbHO EMY

3) BO3HUKHOBCHHC J3JICKTPUYCCKOI'O TOKa B BaMKHYTOﬁ KaTyIKE IIpHU YBC-
JIMYCHHUH CUJIbI TOKA B I[perﬁ KaTyuIke, HaXOHHmeﬁCH pAaoOM C Heit

4) BO3HUMKHOBCHUC CHIJIBI, HeﬁCTBYIOMGfI Ha IPpOBOJHHK C TOKOM B MAarHuT-
HOM II0JIC

B Ha60pe pazmoz[eTaneﬁ JUT1 U3rOTOBJICHUS TPOCTOTO K0J1€0aTeIbHOr0 KOHTYpa

HMEIOTCS JiBe KaTYLIKU ¢ MHAYKTUBHOCTAMU L= 1 MKkI'H u L, =2 MkI'H, a Tak-
Ke JBa KoHAeHcaTtopa, eMKocTH KoTopeix C; =3 n®d u G, =4 nd. [Ipu xakom
BBIOOpE JBYX 3JEMEHTOB M3 JTOr0 Habopa MepuoJ]i COOCTBEHHBIX KOJIeOaHUI
KoHTypa T OyjeT HauMEHBIIM?

1) Lll/lcl 2) Lzl/lCz 3) Lzl/ICl 4) LII/ICZ

Ha pucyHke moka3aH X0J CBETOBOTO JIyda depe3 CTEKISTHHYIO NPU3MY, HaXO.Is-
IIyIOCS B BO3IYXE.

Ecmu Touka O — EHTp OKPYXKHOCTH, TO MOKa3aTelh MPEIOMIICHHS CTEKJIa 71 pa-
BEH

1 CD AB

OD
AB 2 b

OB
3 op Y 0B
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A21

A22
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CBeT OT HEMOJBMKHOTO HMCTOYHHKA PACHPOCTPAHSETCS CO vt
CKOPOCTBIO ¢ M MAJaeT NEPHEHIUKYIIIPHO Ha TIOBEPXHOCTh —
3epKaja, KOTOpOoe MPHOIIKACTCS K UCTOYHHKY CO CKOpO-
CThI0O U (cM. pucyHOK). KakoBa CKOpPOCTH OTPa)XK€HHOIO
CBETa B MHEPLMANBHOH CHCTEMe OTCUETa, CBA3AHHOM ¢ 3ep- -
KajgoMm?

N

2

) c-v 2) ¢ 3) ct+o
93 =2 my =4
JlBe 4YacTHIIbI, IMEIOIIUE OTHOIICHHS 3apsIOB q_ =2 wu macc =4 JIBU-
1 1

KYyTCd B OAHOPOAHOM OBJICKTPHUYCCKOM IIOJIC. HauansHas CKOpOCTh Y obenx

YacCTUll paBHA HYIJIIO. OHpe}leJ’II/ITC OTHOIICHUEC KHHCTHYCCKUX BHCPFHﬁ OTUX
w.
HacTHIy -2 B OJUH U TOT K€ MOMCHT BPEMCHHU I10CJIC Hadajla ABUKCHUS.
1

D1 2) 2 3) 8 4) 4

Atowm Gepuiust § Be cosiepKut

1) 4 mpoToHa, 9 HEUTPOHOB U 4 PIEKTPOHA
2) 4 mpoToHa, 5 HEUTPOHOB U 4 PIEKTPOHA
3) 9 nporoHoB, 4 HeHTpoHA U 9 ANEKTPOHOB
4) 9 npotoHOB, 13 HEHUTPOHOB U 4 37EKTpOHA

Kakas J0JII PaIMOAaKTUBHBIX aTOMOB pacraaacTcsa 4€pe3 MHTEPBAJII BPEMEHH,
PaBHBIH ABYM IEepHOAaM Moypacnana?

1) 100% 2) 75% 3) 50% 4) 25%

PaioaKkTHBHEIA momoHmit 34 Po, MCIIBITAB OJMH O-pacmajg M aBa P-pacraja,
TPEBPATHIICS B H30TOII

1) ceunma #*Pb

2) mononus 34 Po

3) Bucmyta 33Bi

4) pamona 32°Rn
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B ombiTax mo GoTodddeKTy B3N TUIACTHHY M3 MeETalla ¢ paboTOH BBIXO/A

A24

A25

3,5 3B u cramu ocBemarth ee cBeToM uyactoThl 3-10" 'y 3ateM uactoTy ma-
NAIONIEH Ha TUTACTHHY CBETOBOM BOJNHBI yMEHBIIHIM B 4 pasa, YBEIWYHB B
2 pa3a MHTEHCHBHOCTh CBETOBOTO IyuKa. B pe3ylbTaTe 3TOro 4mucio (poTodeK-
TPOHOB, IMMOKUAAIOIIUX TIJIACTUHY 3a 1 C,

1) ocranock NpUOIU3UTEIBHO TAKUM JKE
2) yMEHBIIMIOCH B 2 pa3a

3) oKa3ajgoch paBHBIM HYIIO

4) ymeHBIIMIOCH B 4 pasa

[Ipn m3MepeHNH HaNpsHKSHUS HA KOHIIAX MTPOBOJIOYHOHN CITMpANTH YETHIpE yde-
HUKa IT0-Pa3HOMY HOACOCIMHIIN BOJNBTMETp. PesymbraT 3THX padot m300pa-
JKeH Ha pucyHKke. Kakoli U3 y4eHUKOB MOACOSINHIIT BOJBTMETP MPABHIBHO?

IIpu mpoBegeHUH AKCIIEPUMEHTa yde-
HHUK HCCIeJ0Ball 3aBUCUMOCTb MOJYJIS
CHUIIBl YOPYTOCTH HPYXHUHBI OT JUIMHBI 10
IpYy>KUHBI, KOTOpas BeIpaxaeTca Qop- 8
mynoit F(I)=k|l—1y|, rne I, — nmuna 64«
TPYXUHBI B HeNeHOPMHUPOBAHHOM co- 41~ /
cTosHMU. ['paduk TMONTydeHHOH 3aBH- 2
CHMOCTH IIPUBE/ICH Ha PHCYHKE.
Kakoe(-ne) U3 yTBep)KIEHHH COOTBET-
CTBYeT(-IOT) pe3yJIbTaTaM OIbITa?

A. Kecrtxocts npyxunsl pasHa 200 H/m.
b. Jlns naHHOM Npy>KUHBI CIIpaBeUIMB 3aK0H ['yka.

3)y uA,ub

1) Tompko A 2) Tonbko b 4) nu A,vu b
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Yacrb 2

Omeemom K Kaxcoomy u3 3aoanuii B1-B2 6yoem nexomopas nocnedosa-
menbHOCmb YUpp. Imy nociedo6amenbHOCMy HAOO0 3anucams 6 0J1aHK On-
eemoe Ne 1 cnpasa om Homepa coomeemcmeaywuiezo 3a0anus 6e3 npooenos
U Opy2ux cCumMe0J108, HaUUHAaA ¢ nepeoii Kiemouku. Kaxcoyrw yugpy nuwiume
6 OMOenbHOIUl KlemouKe ¢ COOMEemCmeuu ¢ npueedeHHvIMu 6 O1anke 00-
pazyamu.

B cocyne Hem3MeHHOTO 00beMa HaXOAUTCS UAealbHbIN ra3. YacTh ra3a BhITyC-
KaJli U3 cocyJia TaK, 4TO JIaBJIE€HHE OCTaBaJlOCh HEM3MEHHbIM. Kak n3mMeHunucey
TIpY 3TOM TeMIlepaTypa rasza, OCTaBLIErocs B COCyZE, €ro MIOTHOCTh U KOJu4e-
cTBO BemlectBa? JIns KaxI0W BETUYMHBI ONPEAEIUTE COOTBETCTBYIOLIUII Xa-
paxTep ee N3MEHEHHUS:

1) yBenuumnach
2) yMeHbIIUJIach
3) He u3MEHWIach

3anumure B TaOIHIly BEIOpaHHBIC NUGPHI U KaXI0H (HU3MUECKON BEITUIUHEI.
I{udps! B 0TBETE MOTYT TOBTOPSITHCS.

Temneparypa raza | IInotHocts raza| KonuuecTBo BelecTsa

[lapuk GpOIICH BEPTUKATBEHO BBEPX C HAYAIBHOU CKOPOCTBIO U (CM.
PHCYHOK). YCTaHOBUTE COOTBETCTBHEC MEKAY rpadukamMu U (u3mye-
CKUMH BEIMYNHAMH, 3aBHCUMOCTH KOTOPBIX OT BPEMEHH 3TH I'pauKu
MOTYT HPEACTABITE (f) — BpeMs noneta). K kax ol Mo3HIUH MepBO-
ro croidua mogdepuTe COOTBETCTBYIOUIYIO ITO3HIIMIO BTOPOTO W 3a-
MUIINTE B TAOJIHUILY BEIOpaHHBIC U PHI TIOJ] COOTBETCTBYIOIIMMHU OYK-
BaMU.

<y

I'PA®UKU OUBNYECKUE BEJIMYMHBI
A) 1) mpoekIus CKOPOCTH ImapuKa
fo 2) HpOeKuus yCKOPEHHs IapruKa
0 Pl 3) KMHeTHYecKas SHEprus IapuKa
4) moTeHUUMANIbHAS SHEPIUs IMIapHKa
B) o w1
A b
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Omeemom K Kaxcoomy u3 3aoanuii B3—B5 6yoem nexomopoe uucno. 3mo
Yucno Hado 3anucams 6 O1ank omeemos Ne 1 cnpasa om nomepa coomeem-
cmeylouiezo 3a0anusn, Hauyunas ¢ nepeoii kiemouku. Kaxcovuit cumeon
(uugppy, 3anamyro, 3HaK MUHYC) RUWIUME 6 OMOENbHOI KeMOUKe 6 COOMm-
eemcmeuu ¢ npugedeHuvimu ¢ onanke oopasyamu. Eounuyvr uzuueckux
6eIUYUN NUCAMb He HYHCHO.

Ha mocneaneM KujaoMeTpe TOPMO3HOTO MYTH CKOPOCTH MOE3a YMEHBIIMIIACh
Ha 10 m/c. KakoB o0muii TOpMO3HOH MyTh MOE3/1a, €CIH TOPMOKEHUE MPOUC-
XOIMJIO C MOCTOSIHHBIM YCKOPEHHEM, a CKOPOCTh B Hadaje TOPMOKEHHsI paB-
Hsutach 72 km/4?

WneanbHbBI 0JHOATOMHBIN T'a3 HAXOJUTCS B cocyle oObeMoM 1,2 o oJ1, 1aB-
nenneM 4-10° [Ta. OmpesenuTe BHYTPEHHIOK SHEPIHIO 3TOrO raza. OTBET BbI-
pasuTe B KWIOMKOYISIX (KJ[x).

Korma menp pa3oMkHyTa (CM. PHCYHOK), MICANbHBINA BOJBT-
MeTp nokassiBaeT 8§ B. ITpu 3aMKHyTOI e BOIBTMETp MOKa-
3piBaeT 7 B. ComporuBieHue BHemIHed nemu paBHO 3,5 OM.
Uemy paBHO BHYTpPEHHEE CONPOTHUBIEHHE MCTOYHHUKA TOKa?
OTBET OKPYTIUTE 10 JECATHIX.

He 3a6y0vme nepenecmu ¢ce omeenul 6 O1anK omeemos Ne 1




EavHbin rocynapcteeHHbIn ak3ameH, 2010 . ®dusumka, 11 knacc. 116-6/6

Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

Ha pucyHke npuBeneHa SJIEKTpUYECKas IIEMb, COCTOSIIAS e

13 TaJbBaHMYECKOTO JJIEMEHTa, peocTara, TpaHc(opMaro- —
pa, ammepMeTpa M BOJbTMETpa. B HadaidbHBIE MOMEHT

BPEMEHH ITOJI3YHOK PEOCTaTa YCTAHOBJIEH IOCepeNnHe W @

Hemo/BikeH. OmMpasch Ha 3aKOHBI SJIEKTPOIUHAMHKH,
0OBACHUTE, KaK OYIyT H3MEHSATHCS ITOKa3aHUsI IPHOOPOB B
Tpoliecce nepeMenieHns noj3yHka peocrara Bupaso. IJ(C
CaMOMHAYKIIMHU TIPeHEOpedb 110 CPAaBHEHHUIO C E.

Ilonnoe npasunvhnoe peuwrenue Kax;cooit u3 zaoay C2—C6 0o1xcHo exnruams
3aKOHbBL U (hopmynbl, npuMeHeHUue KOMOPbIX HEe0OX00UMo U 00CHMAmMOYHO
013 peuwlenus 3a0a4u, a maxdHce mMmamemamuiecKkue npeodpazoeanus, pac-
yemvl ¢ YUCTEHHLIM OMEEMOM U, Npu HeoOXo0UMOCmu, PUCYHOK, HOAC-
HANOWUIL peulenue.

[Tpu BBITIONHEHUH TPIOKa «JIETArOIUI BEIOCHUTICANCT» TOHIIUK JBHYKETCS TIO
TPaMIUIUHY O] TEHCTBHEM CHJIBI TSHKECTH, HAUMHAS JBY)KEHUE U3 COCTOSHUS
MOKOsI ¢ BBICOTHI H (cM. prcyHOK). Ha kparo TpaMIuIMHa CKOpOCTH TOHIIMKA
HampaBJeHa TO0J] TAKUM YTJIOM K TOPU30HTY, YTO JaIbHOCTH €ro ToJjeTa Mak-
cumainpHa. [Iposeres mo Bo3ayXy, TOHIIHMK MPU3EMIIIETCS] HA TOPU30HTATBHBIH
CTOJI, HAXOJSIIMICA Ha TOHM e BBICOTE, UTO U Kpai TpamiiuHa. KakoBa BbIcO-
Ta mosera 2 Ha 3ToM TpamruinHe? COMpOTHBIIEHUEM BO3/IyXa M TPEHHEM TIpe-
HeOpeyb.
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C(I)epI/ILIeCKaﬂ 000104Ka BO3AYIIHOI'O mapa CAcjiaHa U3 MaTcpuajia, KBagpart-

HBIH MeTp KoToporo uMeet maccy 1 kxr. lllap HamomHeH ra3om mpu atMocdep-
HoM nasiernn 10° TTa. Bo CKONBKO pa3 MOMSIpHAs Macca BO3AyXa GOJIBIIE MO-
JISIPHOM Macchl Ta3a, KOTOPBIM HAIIOJHEH IIap, €CIH Iap NOAHUMAET caM cels
npu panuyce 2,7 M? TemnepaTtypa raza 1 OKpy»KaroLero Bo3Ayxa OAMHAKOBa U

pasra 0°C. (ITnomazns chepst S = 417, 06bem mapa V= %nr3.)

Iomerit mapuk ¢ 3apsgom g = 8 HKII JBIDKETCS B TOPU30HTAIBHOM OJIHOPOJI-
HOM 3JICKTPHYECKOM IT0JIe HanpsbKeHHOCThI0 E = 500 kB/M u3 cocrosHus mo-
kosi. TpaekTopus mapuka oOpa3yeT ¢ BepTHKaNbIo yroa o = 45°. Uemy paBHa
Macca Iapuka m?

HeOompmioit Tpy3, NOABEIIEHHBI HA HUTH JUIHHOM 2,5 M, COBEpIIaeT rapMo-
HHUYECKHEe KOJIeOaHHs, MPU KOTOPHIX €r0 MAaKCHMAaJIbHAasi CKOPOCTH JOCTHIaeT
0,2 m/c. Ilpu momomy coOHparomel JUH3B H300pa’keHne KOIEOIIOImEerocs
rpy3a mpoenupyeTcs Ha SKpaH, HaXoAsamuiics Ha paccrosaun 0,5 M oT mioc-
koctu nuH3bL. Ee riaBHas onTHueckas OChb HNEPIEHAUKYISpHA IIOCKOCTU KO-
neGaHUi MasTHHMKA U IUIOCKOCTH dKpaHa. MakcuMalbHOEe CMeIeHHe H300pa-
JKEHUS Ipy3a Ha SKpaHe OT NPOCKIMU IMOJO0XKEHHsS PaBHOBECHUS COCTABISET
0,15 m. Omnpenenute HOKYCHOE PACCTOSIHUE JTHH3BL.

Kpachas rpanuna ¢oroaddexra mis BemectBa porokarona Ay = 290 am. [Ipu
00JIy4eHHH KaTola CBETOM C JJIMHOM BOJNHBI A (DOTOTOK IpeKpalaercs mpu
HampsODKeHUH MeXay aHonoMm u karogomM U=1,9 B. Ompenenure pnmuny
BOJTHEI A.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 117

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu évinonnenuu 3adanuit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINO0HAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpPOil COOMEEnICHIgyem HOMepPY 8bIODAHHO20 6aAMU OMEEHA.

Teno neuwxercs no ocu x. Ilo rpa-
(bHUKy 3aBUCHMOCTH MPOEKIHMU CKO-
pocTH Te€aa v, OT BPEMEHHU f yCTa-
HOBMTE, KAKOHW IIyTh IIPOLLIO TEJIO
3aBpemsa ot ;=0 10, =6 c.

1) 10m 2) 15m 3) 25m 4) 45w

Ha teno B uHepuuanbHOM cUCTeME OTCUeTa ACHCTBYIOT ABe cuibl. Kakoi u3
BEKTOPOB, H300paKCHHBIX HA IIPABOM PHCYHKE, IPABIIBHO yKa3bIBaeT HANPaB-
JIEHUE YCKOPEHHUS Teja B 3TOM cucTeMe orcyera?

|F1 |K1 2
3
/ "
F, ¥
4
1 2) 2 3) 3 4) 4

JlBe miaHeTHl ¢ OJUHAKOBBIMU MaccaMH OOpallaroTcs MO KPYroBBIM OpOHUTaM
BOKPYT 3Be3/bl. J[/1s mepBoi U3 HUX CUJIa NPUTSKEHUS K 3Be3jie B 4 pa3a 00ib-

N R N
e, 4eM 1yt BTopoii. KakoBo OTHOLIEHHE —- paauycoB OpOMT mepBOM U BTO-

RZ
poii manet?

4) 4

1)% 2) 2 3)%
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,Z[Ba TCJIa ABMIKYTCA IIO B3aMMHO INCPHCHAUKYJIAPHBIM I1C-

peceKarmuMcs IpsIMbIM, Kak MMOKa3aHo Ha pucyHke. Mo- J
—
JTyJTb IMITYJIbCa TIEPBOTO Teja p; = 4 KT-M/C, a BTOPOTO Te- i D,
ma p, = 3 kr-M/c. UeMy paBeH MOIYJb MMITyJIbCa CHCTEMBI O 5
3THX TeJ IOCIie UX a0COITIOTHO HEYNPYTroro yaapa? ? X
1
1) 1 xr- m/c 2) 4 xr- M/c 3) 5kr- m/c 4) 7 kr- M/c

Smpk TAHYT 1O 3eMJ€ 32 BEPEBKY IO NOPU3OHTAIBHOM OKPYKHOCTU JUIMHOM
L =40 M c MOCTOSHHOH MO MOAYNIO CKOpOCTbI0. PaboTa CHIIbI TATH 3a OIUH
00opot 1o okpyxkHocTH 4 = 2,4 kJ[)x. UeMy paBeH MOJyJb CUJIbI TPEHUS, ACH-
CTBYIOILIEH Ha SAIMIUK CO CTOPOHBI 3eMIU?

10 2) 19H 3) 60 H 4) 190 H

Iepuon xonebaHMi MOTCHIMATBFHON SHEPTUH NMPYXKUHHOTO MasiTHHKa 1 c. Ka-
kuM OyJer mepuoj ee KosicOaHWH, eCIM MacCy Ipy3a MasTHHKA U JKECTKOCTb
HpPY>KUHBI YBEIWIHTH B 4 paza?

1) 1c 2) 2¢ 3) 4¢ 4) 0,5¢

Bpycok maccol m =2 Kr IBHXKETCS IMOCTYMATEIBEHO MO TOPH-
30HTAIIFHON IUIOCKOCTH O] JCHCTBHEM MOCTOSHHOW CHUIIBI,
HanpaBJIeHHOW moa yrioM o = 30° K ropusoHTy (CM. pHCY-
HOK). Moaynb 3Toi cuibl F =12 H. Moaynb CuiIbl TPEHHS, -
JeiicTByromel Ha Opycok, Fo, = 2,8 H. Uemy paBeH ko3GUIMEHT TpeHUs Me-
KTy OPYCKOM H TNIOCKOCTBIO?

1) 0,14 2) 0,20 3) 0,29 4) 035

B xoMHaTe B OJJHOM COCYZE HaXOAWUTCS BOAOPOI, a B Apyrom — a3oT. CpenHue
3HAYCHHs KHHETUYECKON SHEPTUH MOCTYIATEIHFHOTO TEIIOBOTO JIBIKCHHS MO-
JICKYJIBI BOJIOPO/Ia M MOJICKYJIBI a30Ta OJMHAKOBBI B TOM CJIydae, €CIH Y 3THX
ra3oB OJMHAKOBBI 3HAYEHUS

1) TemmepaTypsl

2) obbema

3) macchl

4) KOHLIEHTpAIMH YaCTHI]
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Ha pucynke mokazan rpaduk mpoiecca,
MIPOBEJICHHOTO Haja | MoOJIeM HII€abHOTO
raza. Hailinure oTHOmIEHHe TeMIiiepaTyp
!
Tl.

1) 6 2) 5 3) 3 4y 15

OTHOCHUTENbHAS BIAXKHOCTh BO3AyXa B IHJIUHIpE Mo mopmHem paBHa 80%.

Bo3ayx m3oTepMHUYecKH C)Kalu, YMEHBIIUB €ro odbseM B 1Ba pas3a. OTHocH-
TeJbHAs BJIaXHOCTb BO3JyXa cTalla

1) 160% 2) 100% 3) 80% 4) 40%

YeTblpe MeTaUIMYECKHX OpycKa IOJOXKHIM BIUIOTHYIO
JIpYT K IpYry, KaK I0Ka3aHo Ha pucyHKe. CTpesku yKasbl-

BalOT HaNpaBJCHUE TEIUIoNepenadn oT Opycka K OpycKy. “““‘“
Temmepatypsr O6pyckoB B manHbeI MoMeHT 100°C, 80°C, : ;
60°C, 40°C. Temmepatypy 40°C umeer 6pycox

) A 2) B 3) C 4) D

B mporecce skcriepuMenTa BHYTpEHHSs SHEPrus raza ypenuumiack Ha 30 xJIx,

1 OH TIOJTyYIJI OT HarpeBaTelsl KOJIM9IeCTBO TeIToThl, paBHoe 10 k/[x. CiaenoBa-
TEJILHO, Ta3

1) cxamu, coBepumms padoty 20 xJ[x
2) cxanu, coBepiuB padory 40 xJx
3) pacmmpuics, coBepums padoty 20 xJ[x
4) pacmmpmiics, copepmmuB padoty 40 x/[x

Paccrosaue MCXKAY ABYMS TOYCUHBIMH 3JICKTPUYCCKUMHU 3apsaaaMyi YMCHBbIIWIIN

B3 pasa, BSIIMYMHY OJHOT'0O U3 3apsAJ0B TAKXKC YMCHBIINUIIN B 3 pasa. Cuna 2J1eK-
TPUICCKOTO BBaHMOHGﬁCTBHﬂ MCKAY HUMHU

1) yBenmuwmiace B 3 paza
2) yMeHbIIWIACh B 3 pasza
3) ymensbmmiach B 27 pa3
4) He U3MEeHHuJIaCh

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuiickoit denepanun
Komnpopanue He 1omyckaercst

Ha pucynke npusenena Qororpadust snekTpuueckol Lenu, coOpaHHOH yde-

HUKOM JIJIsI HCCIICIOBAHMSI 3aBUCHMOCTH CHJIBI TOKA, IMPOXOMAIIECTO Yepe3 Me-
TATHYESCKUI TPOBOIHUK, OT HANIPSHKCHUS Ha HeM. J[J1s1 Toro 4ToOHI yepes pe-
3HCTOP I TOK cuitoit 0,6 A, HanpspKeHUe Ha HEM JIOJDKHO OBITh PaBHO

HUCTOYHHUK II0-
CTOSAHHOT'O
HaIpsHKCHUS

LA W\VY

pe3ucrop

1) 6,0B 2) 45B 3) 50B 4) 55B

IIpssMonMHENHBIM NPOBOJHUK AJMUHBI L ¢ TOKOM / MOMEILEH B OJHOPOIHOE Mar-
—

HUTHOE MOJe NepHeHIUKYJISPHO JHHUSAM MHAYyKIMU B . Kak u3sMeHuTcs cuia
Awmrepa, AefcTBYOIas Ha IPOBOJHKK, €CIIU €T0 JUIMHY YMEHBIINUTb B 2 pa3a, a
UHYKIUI0 MAaTHUTHOTO TI0JIS1 YBEJIUYUTH B 4 pa3a?

1) yBemuuwmrcs B 2 pasa
2) yMeHBIIHUTCS B 2 pasa
3) He U3MEHUTCS

4) ymeHbIIUTCS B 4 pasa

B Habope pamuoneraneii Uit H3rOTOBICHHS MTPOCTOTO KOJIEOATEILHOTO KOHTYpa
WMEIOTCS JIB€ KaTYIIKU ¢ MHAYKTUBHOCTAMU L= 1 Mk['H u L, =2 Mx['H, a Tak-
ke J1Ba KoHAeHcaTtopa, eMKocTH KOoTopeix C; =3 n® u C, =4 nd. [Ipu xakom
BBIOOpE ABYX AJIEMEHTOB M3 3TOr0 Habopa MEepHOoJ COOCTBEHHBIX KoyeOaHWH
KoHTypa T OyJaeT HanMEeHBIINM?

1) LII/ICI 2) LzI/ICz 3) LzHCl 4) LII/ICZ
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Kaxkas u3 Touek (1, 2, 3 wnu 4), nokasan- )
[ )

A20

HBIX Ha PUCYHKE, SIBISETCS U300pakeHU-

€M TOYKH S B TOHKOIl cOOMparomieii JIuH- 3¢ !
3¢ ¢ OKYCHBIM paccTosTHHEeM F? 1 F 4‘ F

. 1t
1) Touka 1 2) Touka 2 3) Touka 3 4) rtouka 4

JIBa TOUYEUHBIX UCTOYHHKA CBETA S; M S; HAXOIATCS OJIM3-
KO JIPYT OT JIpyTra ¥ CO3MAI0T Ha yJaJIeHHOM dKpaHe D yc-
TOWYMBYIO HHTEPGHEPCHIIMOHHYIO KapTHHY (CM. PHCYHOK).
DTO BO3MOXHO, €CITU S| U S, — MaJlble OTBEpPCTHS B He-
- MPO3PavyHOM IKpaHE, OCBEIICHHEIE

1) mnockoit MOHOXPOMAaTHYECKOH CBETOBO BOIHOIT

2) OJHO — JAMITOYKOH HAKAIMBAHUs, & BTOPOE — TOpsLIeii CBEYOit
3) Kakz1oe cBOEil TaMIOYKOH HaKaIUBaHHS

4) OIHO CHHHM CBETOM, a JIPyroe KpacHbIM CBETOM

Ha rpaduke mpencraBieHa 3aBHCHMOCTD
CHJIBI TOKAa OT BPEMEHH B KOJIEOATENbHOM

3 KOHTYype, COCTOAIIEM U3 KOHAEHCATOpa U
0 KaTyIIKH, COCJMHEHHBIX IT0CIIEI0BaTENb-
s 12 4 5 6 £,MC  yo, Kakoe yTBEpXK/IEHHE O COOTHOIICHHH

MCHSIOUINXCS B XOJI¢ KOJICOaHUIl BETHYUH
BEpHO JIsl MOMEHTa BpeMeHu ¢ = | mc?

1) cymma 3Hepruil KaTyIIK{ X KOHAEHCATOPa MHHUMAJIbHA

2) sHeprus KaTyUIKHU paBHA YHEPTHH KOHIEHCATOpa

3) sHeprus KaTyIIKH MaKCUMaJbHA, SHEPTUs KOHJeHCAaTOpa MUHUMAIbHA
4) sHeprus KaTyUIKM MHHUMaJbHA, YHEPTUs KOHJCHCATOpa MaKCHMalbHa

Ha pucyHke npezacraBieHbl HECKOJIBKO CaMbIX HU)XKHUX YpOB- E,»BA

Hell DHEpruM aToMa BoJopoa. MOXKeT I atom, Haxomgamuiics |
B cocTosiHuM E|, 1Ori0oTuTh GOTOH ¢ dHeprueit 3,4 sB? Ey - 15
E, T34

1) na, Ipu TOM aTOM MEPEXOIUT B COCTOSIHUE E,

2) na, Ipu 3TOM aToOM IEPEXOJIUT B COCTOsIHUE E;

3) Ia, mpW ATOM aTOM MOHH3YETCs, paclaaasch Ha Mpo-
TOH H DJICKTPOH

4) Her, sHepruu (POTOHA HETOCTATOYHO IS MEepexoia
aToMa B BO30Y)KICHHOE COCTOSHHE

E,—1+—-13,6
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Kaxkas JA0J1 PaIMOAKTHBHBIX aTOMOB pacralacTcs 4€pe3 MHTEPBAJI BPEMCHHU,

A22

A23

A24

A25

paBHBII IBYM IepHuojaM Hoiypacnana’?

1) 100% 2) 75% 3) 50% 4y 25%

S1apo u30TONA BUCMYTaA 3 Bi IIOTYdMIIOCH U3 HEKOTOPOTO siapa X I0CIIe OAHOTO
o.-pacrana M- OIHOTO IEKTPOHHOTO B-pacmaza. X — 9T AIpo
215
1) monoHust “g;Po
2095
2) BHCMYyTa “g3Bi
3) pamoHa “gzRn

210
4) acrata “gsAt

B Tabmuue mpeacTaBieHBl pe3yibTaThl U3MEPCHUN MaKCHMAIbHOH HEPrHU
(OTORIIEKTPOHOB TNPH JBYX Pa3HBIX 3HAYCHUSAX YaCTOTHI MaJarolIero MOHO-
XPOMAaTHUYECKOTO CBETA (Vy, — 4acTOTa, COOTBETCTBYIONIAsl KPACHOH IpaHMIIE
doroaddexra).

YacroTa najarouero cBera v 2Vip 3vip
MaxkcumainpHast SHePTrHst QOTOITEKTPOHOB Eyic Ey —

Kakoe 3HaueHNE SHEPTHH MPOITYIICHO B Ta0HIIe?

1) %EO 2) 2E, 3) 3E, 4) 4E,

I'py3bl MasTHUKOB — MenHble Iapuku. Kakyo 4 B
napy MasiTHHKOB (CM. PHCYHOK) HaJ0 BBIOPATh,

9TOOBI AKCHEPUMEHTAIBHO BBIICHUTDH, 3aBHCHUT L L
JM TIepHOJ| MalbIX KoJieOaHWH MaTeMaTH4ecKo-

rO MasgTHHKA OT JUIUHBI HUTH?

1) Aub 2) AuB

3) Aull 4) buB

KonaeHncatop MOAKIIOUEH K MCTOYHUKY TOKa IOCIIEIOBa- c
TENBHO ¢ pesncTopoM R =10 kOm (cm. prcyHoK). Pesynbra- o LE'
Thl M3MEPEHUI HATPSIKEHUs. MEXKTYy OOKIaIKaMH KOHIEHCa- R
TOpa TpeAcTaBieHbl B Tabnuie. TOYHOCTH M3MEPEHHs Ha-

npsoxenust AU=+ 0,1 B.

tc 0 1 2 3 4 5 6 7

U,B 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

Ouenure cuily TOKa B LeNH B MOMEHT ¢ = 1 ¢. CopOTUBICHUEM IIPOBOJIOB U
BHYTPEHHHM CONIPOTHBJICHNEM HCTOYHHKA TOKA IPEHEOpEUb.

1) 220 MmxA 2) 80 MxA 3) 30 MmxA 4) 10 MmxA
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 0mOenbHOIl KlemouKke ¢ COOmMEemcmeuy ¢ npuUeeOeHHbIMU 6 OnanKe 00-
pasyamu.

B pesynbprate mepexona ¢ OgHON KPyroBoH OpOUTHI HA IPYTYIO CKOPOCTH JBH-
JKEHUs CIIyTHHKa 3eMIH yBennuuBaeTcs. Kak M3MeHSIOTCSA B pe3ysbTaTe 3TOro
nepexoza paguyc OpOHTHI CITyTHHKA, €r0 HEHTPOCTPEMHUTEIBHOE YCKOPEHUE U
nepuox obpameHnst BOKpyT 3emmn? s KaxXI0H BEIWYWHBI OTPENEITUTE COOT-
BETCTBYIOLIMI XapaKTep N3MEHEHHS:

1) yBenmumiIach

2) yMEHBIIWIACH
3) He u3MEHWIach

3amummTe B TaONMHIYy BEIOpaHHBIC TUQPHI TS KaX 0 GU3NIECKON BEITUINHEI.
Hudps! B 0TBETE MOTYT MMOBTOPSTHCS.

Pamuyc opbutsl | LlenTpoctpemurenshoe | Ilepuon obpamenus
yCKOpeHHe BOKPYT 3emiu

YCcTaHOBUTE COOTBETCTBUE MEXKIY IPOIECCAMU B HICaIbHOM ra3e u (popmy-
JIAMH, KOTOPBIMU OHH OIHUCHIBAaIOTCS (N — YMCIIO YacTHI, p — JaBicHue, V —
o0beM, T — abcomoTHas TeMneparypa, O — KOJIUYeCTBO TeIwioThL) K kaxmoit
MO3HIMH MEPBOrO CTOJIONA MOAOCPUTE COOTBETCTBYIOIIYIO MO3HLUIO BTOPOIO
W 3alMIIMTE B TaOIUIy BHIOpaHHBIE UGB IO COOTBETCTBYIOUIMMH OyKBa-
MH.

MMPOLECCHI OOPMYVIJIbI
P _
A)  U3so6apusiii porecc npu N = const D T const
b)  Uzotepmmueckuii mpornece npu N = const 2) v _ const
T
3) pV =const
4) 0=0

© 2010 denepanbHas cinyxba 1o Hax3opy B cepe oOpazoBanns u Hayku Poccniickoit denepanun
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Omeemom K Kaxicoomy u3 3aoanuii B3—B5 oyoem nexomopoe uucino. 3mo
uucno Haoo 3anucame 6 O1aHK omeemoe Ne 1 cnpasa om Homepa coomeem-
Cmeyuiec0 3a0anHus, HAYUHAA ¢ nepeoii kKiemouku. Kadxcoviii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUMIUME 8 OMOEAbHOIU KlemouKe 6 cOom-
eemcmeuu ¢ npueedennvimu ¢ onanke oopasyamu. Eounuyst guszuueckux
GeUYUH RUCAMb He HYIHCHO.

A Opnoponnslii crepkeHb AB maccoit m =100 mnokourcs,

¢ VIHPAsCh B CTHIK JHA U CTCHKU OaHKH KOHIIOM B m ommpasichk

Ha Kpaii Oanku B Touke C (cM. pucyHOK). BepTuxanpHas co-

CTaBJSIOLIAs CHIIBI, C KOTOPOW CTEpXKEHBb JABUT Ha COCYI B

touke B, paBHa no moxymo 0,6 H, a ee ropuzoHTanbHas co-

crapistonias pagHa o moxyito 0,3 H. Uemy paBeH Momyinb Cuibl, ¢ KOTOPOH
CTEpIKCHb JIaBUT Ha CTEHKY cocyaa B Touke C? TpeHnem npeHeOpeys.

I[Be JyacTuibl, UMCHOIIUC OTHOLICHUHC 3apsw,03 ﬁ :2 MU OTHOLICHHUEC MacCC
q>

nm

— =4, BieTeny B OMHOPOJHOE MAarHUTHOE IOJIC MEPICHIUKYISIPHO €ro JIu-

m;

HUAM WHAYKIUU WU JABUXKYTCSA MO OKPYKHOCTIM C OTHOUICHUEM paguyCoB
1

R .U
R—l = 2. OnpeaenuTe OTHOMICHHE CKOPOCTEH — ITHUX YaCTHII.
2 Uy

K moToiKky KOMHATBI BBICOTON 4 M HPHUKpEIUICHA JIaMIla HakanuBaHus. Ha BbI-
COTe 2 M OT MOJa MapaJuIe]IbHO €My PACIIONIOKEH HEIPO3PayHbIid KBaJIpaT cO
cTopoHOi 2 M. LIeHTp maMmBl M HEHTp KBaapaTa JIeKaT HAa OJHOW BEPTHUKAIH.
Haiimure nmuHy auaroHanu KBaapara TeHH Ha moiry. OTBET B METpaxX OKpYTIIH-
T€ JI0 ICCSATHIX.

He 3a6y0vme nepenecmu ¢ce omeenul 6 O1anK omeemos No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

PaMKy ¢ MOCTOSIHHBIM TOKOM YIEP)KHBAIOT He-
TOJIBMXKHO B TIOJIE TIOJIOCOBOTO Marnmra (CM.
pucyHoK). TloNApHOCTh TOJKITIOUEHHS] UCTOY-
HUKa TOKa K BBIBOJAM PaMKH TOKa3aHa Ha pU-
cynke. Kak OynmeT nABHTatbcs paMKa Ha HEMO-
BIDKHOU ocu MO, eciu paMKy He yJAep>KUBaTh?
OTBeT NOSICHUTE, yKa3aB, KaKue (PU3MYECKUE 3aKOHOMEPHOCTU BbI HUCIIOJIB30-
Baju Uit 00bsacHeHus. CUuTaTh, 4YTO paMKa HUCIBITBIBAET HEOOIBIIOE COMPO-
TUBJICHUE IBUKEHUIO CO CTOPOHBI BO3IyXa.

Ilonnoe npasunvhoe pewtenue kaxcoou uz 3aoay C2—C6 0oniicno exiouams
3aKOHbL U (POpMYIbl, NPpUMEHEHUE KOMOPbIX HeoOX00UMO U O0CHIAMOYHO
0n1a pewienusn 3a0auu, a makice mMamemamuieckue npeoopazoeanus, pac-
yemol C YUCINEHHLIM OMEEHOM U, HPU HEOOXO00UMOCHmU, PUCYHOK, HOAC-
HAIOWUIL peuieHue.

[ITaiiba maccoit m = 100 r HauyMHAET
JBIKEeHUE 110 keno0y AB u3 Touku A
U3 cocTOsiHUA MoKos. Touka A pacmo-
JIO’KEHa BEIIIE TOYKHM B Ha BeIcOTE
H=6wM. B mnpouecce ABMWXKeHHUs IO
Kesno0y MeXaHM4ecKasl PHEprus Iian-
OBl U3-3a TPeHUS YMeHbLIaeTcs Ha BennunHy AE. B Touke B maiiba BruteTaeT
U3 kenoda 1mox yrioM o = 15° K ropu30HTY ¥ IaJaeT Ha 3eMITI0 B Touke D, Ha-
XOJIIEHCsT HAa OAHOM ropu3oHTamu ¢ Toukoil B (cM. pucyHok). BD =4 m.
Haiinure Benunnay AE. COnpoTHBIIEHHEM BO3yXa MPEHEOpeYb.

H
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B ropu3oHTanbHOM LMIMHIPUYECKOM COCYJE, 3aKPBITOM MOPIIHEM, HAXOIUT-
c1 OJHOATOMHBIM wuAeanbHbIM ra3. [lepBoHauanpbHOE [aBJiIeHHE Trasa
p1=4-10° [Ta. PaccrostHne OT IHA cOCy/a 0 MOpIIHs paBHO L. ITnomans mo-
MIEPEYHOr0 Ce4YeHUus mopmHsa S =25 cv’. B pe3yJibTaTe MEUIEHHOTO HarpeBa-
HUS ra3 IOoJIy4us KoaudecTBo TemioTsel O = 1,65 kJIx, a NOpIIEeHb CABUHYJICA
Ha paccrosiHue x = 10 cm. IIpu aBM>KeHNM MOPILIHS HA HETO CO CTOPOHBI CTEHOK
CoCyZa ICHCTBYET CHIIa TPEHUS BEIMYMHON Fi, = 3-10° H. Haitmure L. Cun-
TaTh, YTO COCYJ] HAXOAUTCS B BaAKyyMe.

ITo rmaakoi rOpU3OHTAILHOW HAIPABISIONIEH UTHHBI 2/ CBOOOTHO CKOJB3UT
OycMHKa C TIOJOXHUTEIbHBIM 3apsimoM Q>0 u wmaccoit m. Ha koHmax
HaTPaBJISIOIIEH HaXOSTCS TOJOXKHUTENbHBIE 3apsinbl ¢ >0 (CM. PHCYHOK).
Bycunka coBepmiaeT Manble  KOJ€OaHHMS ~ OTHOCHUTEILHO  MOJIOKEHHS
paBHOBECHSI, IEPUOJT KOTOPBIX paBeH 7.

® o ®

+q +Q, m +q

Yemy Oynmer paBeH NIepHOX KoieOaHWH OyCHHKH, €claM 3apsAmbl Ha KOHIAX
HaIpaBJsIIOIEH yBeNInuuTh B 2 pasza?

> I'opu3oHTanbHBIA NPOBOIAIIMN CTEPKEHb IIPSIMO-
/a( YTOJILHOTO CEueHNs NOCTYNATENbHO ABINKETCA BBEPX
C YCKOPEHHEM IO TIaJKOH HAKJIOHHOH IIOCKOCTH B
BEPTUKAILHOM OJHOPOAHOM MAarHHTHOM ToJyie (CM.
pucyHnok). Ilo crepxHI0O mpoTekaeT Tok [=4A.

Yron HakoHa miockocTH o = 30°. OTHOIIEHHE Mac-

Sy

m 2
Cbl CTEPXKHA K €10 JUMHE — = 0,1 xkr/M. Yckopenue crepxas a = 1,9 m/c”. Ye-

My paBeH MOJYJb HHIYKI[MIH MarHUTHOTO MOJIS?

®DOTOH ¢ UIMHOI BOJHBI, COOTBETCTBYIOIICH KpacHOU rpanuie Gorodddekra,
BEIOMBACT AJICKTPOH M3 METANTMYECKON IUIACTHHKH (KaToZa) B COCYyZAe, U3 KO-
TOPOTO OTKa4aH BO3MyX. DJIEKTPOH PAa3TOHSAETCS ONHOPOIHBIM DIIEKTpHYE-
ckuM moyieM. UeMy paBeH MOJYJIb HAIPsKEHHOCTH TOTO TI0JIS, €CITH Ha ITyTH
S'=15-10"" M 2JIEKTPOH Pa3TOHSIETCS 0 CKOPOCTH, cocTaBisomeii 10% oT cko-
poctH cBeTa B Bakyyme? PensaruBuctckue 3pQGeKTs He yIUTHIBATh.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 118

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu évinonnenuu 3adanuit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINO0HAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpPOil COOMEEnICHIgyem HOMepPY 8bIODAHHO20 6aAMU OMEEHA.

Temo nmBmxkercs mo ocu x. Ilo
rpauKy 3aBHCUMOCTH MPOEKLIUU
CKOpPOCTH Te€jla U, OT BPEMEHH !
YCTaHOBMTE, KaKOH IyTh MPOILIO0
TENO 3a BpeMs OT ty=4c 10
Hh= 8c.

1) o

2) S5m

3) 10m

4) 25 ™

Ha Teno B I/IHepL[I/IaJ'IBHOfI CUCTEME OTCUCTa ﬂeﬁCTByIOT JABE CHJIBI. Kakoii u3
BCKTOPOB, I/I306pa)l(€HHLIX Ha IMpaBOM PUCYHKE, IPAaBHUJIbHO YKa3bIBACT HaIlpaB-
JICHUC YCKOPCHHS TCJIa B 9TOH cucTeMe oTcuera?

% 3
F,
2 4
%
F, 1
D1 2) 2 3) 3 4) 4

[pysuHa, KecTKocTh KoTopoii k= 10" H/M, mox neiicreuem cust 100 H pac-
TSHETCS Ha

) 1M

2) 10cMm

3) leum

4) 1mm
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JIBa Tenma IBUXKYTCS 1O B3aUMHO IEPIEHIUKYISPHBIM

O—s Y MepeceKaromuMcs TPSIMBIM, KaK MOKa3aHO HA PHCYHKE.
Z = X Mopyns UMITyJIbCa MIEPBOTO TeNa p; = 3 KI-M/C, a BTOPO-
D, ro tena p, =4 xr-m/c. UeMy paBeH MOAYIb HMILyJIbCa
CHCTEMBI 3THX TeJI TOcie UX abCOMIOTHO HEYNPYroro
yaapa?
1) 1xr-m/c 2) 5 xkr-M/c 3) 4 kr-m/c 4) 7 xr-M/c

SIIuK TSHYT 110 3eMJIe 32 BEPEBKY 10 TOPU30HTAILHON OKPYKHOCTH JTHAMETPOM
D =40 M c mOCTOSHHOM TI0O MOJYJTIF0O CKOPOCThIO. MOJTyJIb CHITBI TPEHUS, NEHCT-
BYIOIIIEH Ha AIIUK CO CTOPOHBI 3eMiH, Fy, =50 H. Yemy paBHa pabGoTa cuiibl
TATH 32 OUH 000pOT?

1) 0 2) 1,0 kJlx 3) 3,1 Kk 4y 6,3 klx

Iepuox konebaHuii MOTEHIUATBHON SHEPTUH MPYKUHHOrO MastHUKa 1 c. Ka-
KUM OyZeT Mephoi ee KoJeOaHWi, eclnu Maccy Ipy3a MasTHHUKA U KECTKOCTh
MPY>KUHBI YBEJIMYUTH B 4 pa3a?

D 1c 2) 2¢ 3) 4¢ 4) 0,5¢

- MaccuBHbIH OpyCcOK ABIKETCS IOCTYNATEIBHO IO TOPH30H-

£ ranmoii mwiockocTH 1oJ ACUCTBHEM IOCTOSTHHOW CHJIbI, Ha-
(0] IpaBJIeHHOH 1mox yrinoM o = 30° K TOPH30HTY (CM. PHUCYHOK).
s Mogyms 1ot cunsl F =12 H. KoaddunmeHt TpeHHS MeXIy
OpyckoM m mrockocTeio L= 0,2. Moxyns CHIBI TpeHHs, IeHCTByIOMmeH Ha
6pycok, F, = 2,8 H. Uemy paBHa Macca Opycka?

1) 1,4kr 2) 2,0 kr 3) 2,4 kr

m

4) 2,6 kr

B komHaTe B OHOM coOCylle HaXOAUTCS BOJOPO, a B ApyroM — a3or. Cpeanue
3HAYCHHs KHHETUYECKON SHEPTUH MOCTYIATEIBHOTO TEIJIOBOIO JBMXKCHHS MO-
JIEKYJ BOJOPOJA M MOJIEKYJI a30Ta OJIMHAKOBHI B TOM CIIy4ae, €Cli Y 9THX T'a30B
OJTMHAKOBBI 3HAYCHHS

1) maBmeHus

2) KONMYeCTBA BEIIECTBA
3) MmIOTHOCTH

4) TtemmepaTypsl
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Ha pucynke mnokasan rpaduk mpouecca,
MIPOBEICHHOTO Ham | MojeM HIeasbHOTro
raza. Halinute oTHOlIEHHE TeMmmepaTyp

1 1
3)3 4)E

OTHOCHUTENbHASA BIAXXHOCTh BO3/yXa B LMIMHIpE NOJ mHopiHeMm paBHa 40%.

Bo3ayx m3oTepMHYecKH CKaiM, YMEHBIIHUB €ro o0beM B TpH pasza. OTHOCH-
TeNlbHAs BIA)KHOCTh BO3/lyXa CTaja

1) 13% 2) 40% 3) 120% 4) 100%

2

qupre MCTAJINIMYCCKUX 6pyc1<a MOJIOKWJIM BIUIOTHYIO APYT K
ApYyry, KaK IIOKa3aHO Ha PUCYHKE. CTpeJ’IKI/I YKa3bIBalOT Ha-

IpaBJIeHHE TEIUIoNepeadn ot Opycka k Opycky. Temnepary- M\““‘M
pul OpyckoB B nmaHHbIi MomeHT 100°C, 80°C, 60°C, 40°C.
Temnepatypy 60°C umeet 6pycok

A 2) B 3) C 4) D

N
8

B2z

B npomecce »KCHepuMEeHTa BHYTPEHHSISI JHEPrusi ra3a yMEHBIIMIACh Ha
13 k/Ix, ¥ OH MOJYYWJI OT HarpeBaTelsi KOJIMYECTBO TEIIOThI, paBHOE 3 KJ[XK.
CiietoBaTeibHO, Ta3

1) cxamu, coBepmu padoty 10 xJlx
2) pacmupuics, copepiiuB padoty 16 xJlx
3) pacmmupuics, coBepuB padoty 10 k/Dx
4) cxanu, coBepuB padoty 16 x/Ix

PaccrosiHue Mexly AByMsi TOYEYHBIMH DJIEKTPUYECKUMHU 3apsiilaMi YMEHBIIHIN
B 3 pasa, a OJJUH U3 3apsI0B yBeNWYIMIH B 3 pa3a. Cuiia B3aUMOJEHCTBUSA MEXKITY
HUMH

1) He n3MeHmIach

2) yMeHbIIWIAch B 3 pa3za
3) yBemuumiach B 3 pasza
4) yBemmumnachk B 27 pa3

© 2010 denepanbHas cayxba 110 Han30py B cepe obpasoBanus 1 Hayku Poccuiickoit denepaunn
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Ha pucynke npusenena Qororpadust siIekTpuueckol Lenu, coOpaHHOH yde-

HHUKOM JIJIsl HCCIIEIOBAHUS 3aBUCHMOCTH CHITBI TOKA, IIPOXOJISIIIETO YE€PE3 PE3H-
CTOp, OT HATpsDKeHHs Ha HeM. [Ipu Hanpsbkenun 6 B cuia Toka B pesucrope
Oyzer paBHa

HACTOYHMK IIO-
CTOSIHHOTO
HANPSKCHUS

pesucrop

1) 0,6 A 2) 20A 3) 0,5A 4) 03 A

IIpsiMonuHENHBIA NPOBOJHUK ANMHON L ¢ TOKOM / IOMEIEH B OIHOPOJHOE
—

MarHUTHOE MOJ€ NEePHeHIUKYIIPHO JUHUAM uHHAykuuud B . Kak u3MeHutcs
cuina Amnepa, NEHCTBYIOIAs Ha MPOBOAHUK, €CIM CHIY TOKAa yMEHBIINTh B
2 pa3a, a ”HIYKLUIO MAaTHUTHOTO TI0JIS1 YBENIUYUTH B 4 pa3a?

1) ymensmmmrcs B 4 pasa
2) yMeHBIIHUTCA B 2 pasza
3) ysemuuutcs B 4 pasa
4) yBemuuurcs B 2 pasa

B uneansHOM KOE0aTeIbHOM KOHTYpE (CM. PHCYHOK) HarmpsiKe-

HUE MEXJy OOKJIaKaMH KOHJEHCAaTOopa M3MEHSIETCS M0 3aKOHY L
Uc=Uycosot, rome Uy=4B, o = 21-10° ¢ . B kakoii u3 yKa3aH- C
HBIX HIDKE MOMEHTOB BPEMEHH JHEPTHUsl 3JIEKTPUYECKOTO OIS
KOHJ/IEHCATOpa JI0CTUTAeT MaKCuMyma?

1) 0,25 mMkc 2) 0,5 mkc 3) 0,75 mxc 4) 1,25 mMkc
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I'me HaxomutTcss u300paKeHHE CBETSIIEHCS S
TOYKA S (CM. PUCYHOK), CO3/IaBa€MO€ TOHKOI —\%/— .1
cobupatoreil TMH30H ¢ (POKYCHBIM PACCTOSHHU- F F OF
em F? T T 1
°

1) B TOUKeE 1 2 o3
2) B TOUKE 2
3) B TOUKE 3
4) Ha OECKOHEYHO OOJIBIIOM PACCTOSIHUHU OT JIUH3BI
JIBa TOUEUHBIX HCTOYHMKA CBeTa S; M S, HaXOIATCS S s

| D2

A20

OJIM3KO IPYT OT Jpyra M CO3/JAI0T Ha yIAJICHHOM KpaHe
3 yCcTONYUBYIO MHTEPPEPCHIUOHHYIO KapTUHY (CM. pH-
CYHOK). DTO BO3MOXKHO, €CJIM S| M S; — MaJible OTBEp-
CTHs B HEIIPO3PauyHOM JKpaHe, OCBEIICHHBIC

1) kaxxmoe cBOEH JIaMITOYKOW HAKAJTUBAHUS

2) KaxIo0e CBOEH ropsiien cBeuoi

3) OAHO CHHUM CBETOM, a JPYTroe KPaCHbIM CBETOM
4) TIOCKOH MOHOXPOMAaTHYECKOIl CBETOBOM BOIHOM

Ha pucynke npuBeneH rpaduk 3aBHCHMO-
CTH CHIIBI TOKa OT BPEMEHH B KoyiebaTelb-
HOM KOHTYpE, COCTOSIIEM M3 MOCIEN0Ba-
TENbHO COEAMHEHHBIX KOHJEHCATOpa U Ka- 0

TYIIKH, WHAYKTUBHOCTh KOTOPOH paBHa 12
0,2 I'n. MakcumanbHOE 3HaY€HUE SHEPTUU >
MarHUTHOTO MOJIS KaTYIIKH PaBHO

1) 2,5-10° Jix 2) 5-10° ik 3) 5107 Jix

Ha pucyHnke npencraBiieHbl HECKOJIBKO CaMbIX HH)KHUX YpPOB-
HEeH SHepruy aroma BoJopoja. MoXeT JIu aToM, HaXOASILIU-
Csl B COCTOSTHUHM E|, TOTJIOTUTH (POTOH ¢ sHeprueit 1,5 3B?

1) nma, mpu 5TOM aTOM MEPEXOIUT B COCTOsIHUE E)

2) na, mpu 5TOM aTOM MEPEXOIUT B COCTOsHUE £

3) Ia, IpW 3TOM aTOM HOHHU3YETCsl, paclaiasch Ha MPOTOH
U 3JICKTPOH

4) Her, sHeprud (OTOHA HEIOCTATOYHO [UIsA IIepPexoia
aToMa B BO30YKJIEHHOE COCTOSIHUE

4 5 6 t,MmMC

4) 107 Ik
E,>BA
—— 0
E3 - - 1,5
E> __—3,4
Ei——-13,6
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Kon HPOBAHHUE HE T10IMyCKaeTCH

Kakas mons PAAUOAKTUBHBIX aTOMOB pacnagacTCs 4YCpe3 MHTCPBAJI BPECMCHU,

A22

A23

A24

A25

PaBHBII IByM MepuoaaM moirypacraja?
1) 100% 2) 75% 3) 50% 4) 25%

Kakne 3apsan Z u maccoBoe 9ucio A OyIeT UMETh SAPO IEMEHTa, MOITydHBIIe-

rocst U3 sAnpa M3oToma U TOCTE OJHOTO 0-Pachajia M JBYX SJIEKTPOHHBIX

B-pacniamos?

1) Z=234 2) Z=92 3) Z=288 4) Z=234
A=92 A=234 A=234 A=94

B tabmnmre npeactaBieHsl pe3yabTaThl H3MEPEHH MaKCHMaIIEHOH SHeprud ¢o-
TOAJIEKTPOHOB TIPH JBYX PA3HBIX 3HAUCHHSAX JUTMHBI BOJHBI TAJafoOmIero MOHO-
XPOMaTHYECKOTO cBeTa (A — JJIMHA BOJIHBI, COOTBETCTBYIOIIAsA KPACHOH Ipa-
Hute GoTordpdexra).

JImrHa BOJIHBI IIaJAOIIEro CBETa A 0,50 10,250,
MaxkcumainpHast SHeprust GOTONIEKTPOHOB Eyaie — Ey
Kaxkoe 3HaueHmne sHepruy NpoIyIeHo B Tadmuie?

1 1 1

Heo6xoauMo SKCTIEpUMEHTAIFHO BBIICHHTH 3aBHCHMOCTH MEPHOAA MAJIBIX KO-
neGaHnil MaTeMaTHIeCKOTO MasTHHKA OT BEIIEeCTBA, M3 KOTOPOTO M3TOTOBICH
rpy3. Kakyro mapy MasTHHKOB (CM. PHCYHOK) MOXXHO B3SITh JUIS 3TOH Ienu?
I'py3bI MasTHUKOB — TOJIBIE IMIAPUKU U3 MEIW U aTIOMUHHSA OJAWHAKOBOW MacChI
¥ OIMHAKOBOTO BHEIIIHETO AUaMeTpa.

%

1) 2) f 3) g 4) ;

Al Cu Cu Al
Al oCu & Al Cuo

KonaeHncatop moaximodeH K MCTOYHHKY TOKa ITOCIEIOBA- N i
TeIBHO ¢ pesucropoM R =10 kOm (cM. pucyHok). Pesyns- - R

TaThl M3MEPEHWH HANpsHKEHUS MEXTy OOKIaAKaMH KOH- T_|:|:I_
JIeHcaTopa TpeJCTaBlIeHbl B Tabnuie. TOYHOCTH HM3MEpeHHs HaNpsDKEHUS
AU=%0,1 B.

t,c 0 1 2 3 4 5 6 7

U,B 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

OL[eHI/ITe CHUJIy TOKa B LICTIK B MOMCHT t=4c. COHpOTI/IBJ'IeHI/ICM MMPOBOAOB U
BHYTPCHHUM COIIPOTHUBJICHUEM HCTOYHHUKA TOKaA HpeHerC‘lL.

1) 590 MmxA 2) 520 MmxA 3) 80 MxA 4) 10 MxA
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 0mOenbHOIl KlemouKke ¢ COOmMEemcmeuy ¢ npuUeeOeHHbIMU 6 OnanKe 00-
pasyamu.

B pesynbrare nepexona ¢ 0gHOI KPyroBoil opOUTHI Ha IPYTYIO LEHTPOCTPEMU-
TEJIBHOE YCKOPEHHE CIyTHHKA 3eMiM yMeHbluaercs. Kak HM3MeHSIOTCS B pe-
3yJIbTaTe 3TOTO TEPexoJia PATyCc OPOUTHI CITyTHUKA, CKOPOCTh €T0 JIBUKCHUS
o opOuTe M MeproA OOpaIIeHHs BOKPYT 3eMITn?

HHS{ Ka)I(}IOﬁ BCJIMYMUHBI OIIPCACIINTC COOTBeTCTBy}OHH/Iﬁ XapaKTCp U3MCHCHUS !

1) yBenmmumIach
2) yMEHBIIUIAChH
3) He U3MEHHIIAChH

3anumure B TaONAIy BEIOpaHHBIC HU(PHI I KaXI0H (HUIMUSCKOI BEITIMIMHEL
Ludpsl B OTBETE MOTYT OBTOPSITHCSL.

Iepuron obpamenus
BOKpPYT 3eMJiIu

Pamnyc op6utsl |  CKOpPOCTb IABMIKEHUS

o opouTe

YCcTaHOBUTE COOTBETCTBHE MEXIY (PU3NIECKUMH MTPOIECCAMH B HICATFHOM Ta-
3¢ HEM3MEHHOH Macchl U (hOopMyJIaMH, KOTOPBIMH 3TH IPOLECCHl MOXKHO OIHU-
catb (N — 4HCIO YacTull, p — JaBieHue, V — oobeM, T — abCONMIOTHAs TeMIepa-
Typa). K kaxaoif mo3uiuu mnepBoro crojibia moadepuTe COOTBETCTBYIOIIYIO
MO3UIUIO BTOPOTO U 3alHIINTE B TAOMUIY BbIOpaHHBIE HU(PHI IOA COOTBETCT-
BYIOIIMMHU OyKBaMHu.

IMMPOLECCHI OOPMYVYIJIbL
. 1) P _ const
A)  WM3obapusrii mporiecc npu N = const T
b u i N = t
) 30XOPHBII TpoLece IpH cons %) v_ const
T
3) pV =const
4) VT = const
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Omeemom K Kaxcoomy u3 3aoanuii B3—B5 6yoem nexomopoe uucino. 3mo
uucno Hado 3anucams 6 61ank omeemos Ne 1 cnpasa om nomepa coomeem-
cmeylouiezo 3a0aHus, Hauyunas ¢ nepeoi kiemouku. Kaxcowit cumeon
(uugppy, 3anamyro, 3HaK MUHYC) RUWIUME 6 OMOENbHOI K1EeMOUKe 6 COOMm-
eemcmeuu ¢ npueedennvimu ¢ onanke oopasyamu. Eounuysr guszuueckux
6eIUYUH NUCAMb He HYHCHO.

A OnHOponHBIH MacCUBHBIN cTepkeHb AB mokowutcs, ynupa-
SCh B CTBIK JJHA U CTCHKHU OaHKH KOHIIOM Bwu OIupasACh Ha
kpaii Oanku B Touke C (cM. pucyHOK). MOIynb CHIIBI, C KO-
TOPOH CTEep)KeHb JAaBUT HA CTEHKY cocyna B Touke C, paBeH
0,5 H. BepruxanpHas cocCTaBjsOLIas CHIbL, € KOTOpPOH
CTEepKeHb JIaBHUT Ha cocy] B Touke B, paBHa mo moxymo 0,6 H, a ee ropuzon-
TaJlbHasg CoOCTaBIsIomas paBHa o Moxayimo 0,3 H. Uemy paBHa mMacca cTepx-
Hs? Tpenuem npeneOpedb.

JIBe yacTHuIpl, UMEIOIIME OTHOLIEHUE 3apsi/I0B 4= 2, BJIETENN B OJJHOPOJIHOE
q>

MarHuTHOE TOJI€ MEPIEHAUKYISAPHO €ro JUHUSIM HMHAYKUUH U JBMXKYTCS IO
m

Opr)KHOCTSIM. OnpezLeJmTe OTHOIILICHUEC MacCC -1 OTHUX YaCTHL, CCJIIM OTHO-
m;

T
HIeHHE IePHOI0B 00paIeHHs 3TUX YaCTHUI] A 0,5.
2

K notonky xoMHaThl BBICOTOM 4 M IMpPUKpEIUIEHa JaMa HakanuBaHus. Ha BbI-
COTE 2 M OT IOJa MapajuleIbHO €My PacCIOIOKEH HEMPO3payHbIi KBAaIpaT CO
cTopoHOH 2 M. IleHTp nammbl ¥ LEHTP KBajpaTa JIEKaT Ha OJHON BEPTUKAIIH.
Haiinure nnomane TeHU KBafparta Ha IOITy.

He 3a6y0vme nepenecmu ¢ce omeenvl 6 O1anK omeemos No 1




EOvHbIn rocynapcTBeHHbIn ak3ameH, 2010 . ®dusuka, 11 knacc. 118-6/6

Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

PaMKy C HOCTOSHHBIM TOKOM YJICp)KHBAIOT He-
MOABM)KHO B IIOJIC IIOJIOCOBOTO MarHuTa (CM.
pucyHoK). [TonsipHOCTh TOAKITIOYEHHST HCTOYHH-
Ka TOKa K BBIBOJIAM PAMKH INOKa3aHa Ha PUCYH-
ke. Kak Oyner mBuratecs pamMKa Ha HENOIBHK-
HoOM ocu MO, ecnu paMKy He yaepxusatb? Ot-
BET TOSICHATE, yKa3aB, Kakue (Gpr3ndecKkue 3aKOHOMEPHOCTH BBl UCITIOIB30BAIN
JUIsL 00BsICHEHHS. C‘-II/ITaTB, YTO paMKa HUCHBITBIBACT HeOOIBIIIOE COIIPOTUBJIC-
HHE ABIKEHHUIO CO CTOPOHBI BO3IyXa.

<
(O
N

Ilonnoe npasunvnoe peuwrenue Kaxicooi uz 3aoau C2—C6 oondicno exknouans
3aKoHbl U POPMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CHAMOYHO
0n1a pewienus 3a0auu, @ makdce mamemamuiecKue npeoopazoeanus, pac-
Yyemol C YUCIEHHLIM OMEEHIOM U, NPU HEOOXO00UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuieHue.

[Maitba maccoit m=100T HauumHaer
IBWKEHHE 10 kenmoby AB u3 Touku A
n3 coctossHus nokos. Touka A pacmo-
JI0’KeHa BbIle Touku B Ha BoicoTe H. B
Tporiecce IBIKCHUS TI0 JKelnol0y Mexa-
HUYECKass JHEepPrus MIaiObl u3-3a Tpe-
HUSL yMeHbIIaeTcs Ha BenmunHy AE =2 JIx. B Touke B maiiba BeuteTaer u3
xenoba o yriioM o = 15° kK TOpU30HTY | MajaeT Ha 3eMIII0 B TOUke D, Haxo-
JIIIeicss Ha OXHOW TOPH30HTAIM ¢ TOUKoH B (cM. pucynok). BD = 4 M. Haii-
nute BeIcOTy H. ConpoTHUBIICHHEM BO3TyXa MPEHEOpeb.

© 2010 denepanbHas cinyxba o Hax3opy B cepe obpazoBanus u Hayku Poccuiickoit denepamun
Komnpopanue He 1omyckaercs

B ropu30HTaIBHOM IMJIMHAPHYECKOM COCY/C, 3aKPHITOM IOPIIHEM, HAXOIUT-
csi ONHOATOMHBIA HJICanbHBIH ra3. IllepBoHayambHOEC JaBJICHHE Tras3a
D1 =4-10° [la. Paccrostnue oT nHa cocyna no nopmes L =30 cm. Ilnomans
TOTIEPEUHOro CeueHns mopiHs S =25 cM’. B pesynbrate MeUICHHOTO Harpe-
BaHHMSA Ta3 MOJYYUIT KOJIH4ecTBO TeroTel O = 1,65 xJIk, a mOpIIeHb CABUHYII-
cs Ha paccrosHue x. [Ipy IBIDKEHUN MOPIIHSA HAa HETO CO CTOPOHBEI CTEHOK CO-
CyZa IEHCTBYET CHa TPEHHs BEIWYUHOW [, = 3-10° H. Haiizute x. Cunrats,
YTO COCYJ HAXOJHUTCS B BAKyyMe.

Io rmankoil TOPU3OHTATIBPHON HANpPaBIISIOMCH TUIMHBI 2/ CKONB3UT OyCHHKA C
MOJOXKUTEIbHEIM 3apsaoM (>0 u maccoit m. Ha xoHmax Hampasmsromiein
Haxo/sATCsl MOJIOKUTEIbHBIE 3apsiapl ¢ > 0 (cM. pucyHOK). Bycnnka cosepiaer
MaJible KONeOaHHsl OTHOCHTENIBHO IOJIOXKEHUSI PABHOBECHS, IEPUOJ KOTOPBIX

paseH 7.
® o ®

+q +Q, m +q

Uemy OynmeT paBeH mepHoj KojeOaHWid OYCHHKH, €CIIH €€ 3apsil yBeIHIUTh B
2 paza?

I'opu3oHTanbHBIA NPOBOJAIIMN CTEPKEHb IPSIMO-
@ YTOJIBHOTO CEYEHHS ITOCTYNATeIFHO IBHXKETCS C
/ YCKOPEHHEM BBEpX IO INIAJKOW HAKIOHHOW ILIOC-
KOCTH B BEPTHKAIFHOM OJHOPOJHOM MAarHUTHOM
nojsie (CM. pucyHOK). [lo cTepKHIO TpPOTEKaeT TOK
I=4 A. Yron naxiona miockoctu o = 30°. OTHO-

Sy

HIEHUE MAacCChl CTEPIKHA K €ro HJIUHE % = 0,1 KI/M. MO,I[yJ'IB WHAYKIWW Mar-

HuTHOTO 1oyt B = 0,2 Ti. Yemy paBHO yCKOpEHUE CTEP>KHS?

®DOTOH ¢ JUIMHOI BOJHEI, COOTBETCTBYIOMIEH KpacHO! rpanune (Gorodpdexra,
BBIOMBAET ANEKTPOH M3 METAIUIMYECKOH MIACTUHKHU (KaTona) B COCyle, U3 Ko-
TOPOTO OTKAauaH BO3AYyX. DIEKTPOH Pa3TOHACTCS MOCTOSHHBIM NIEKTPUUECKUM
T0JIeM ¢ HampsvkeHHOCTHIO E = 1,8:10° B/M. 3a kakoe BPeMst £ 31eKTPOH MOKET
pa3orHaTbCsl B 2JEKTPUYECKOM MOJE A0 CKOPOCTH, cocTaBisomei 10% ot
ckopoctu cBera? PenstuBucTckuii 3QGEeKT He yIUTHIBATS.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 119

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuiickoit denepanyn
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu évinonnenuu 3adanuit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINO0HAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpPOil COOMEEnICHIgyem HOMepPY 8bIODAHHO20 6aAMU OMEEHA.

Teno nBuxkercs no ocu x. Ilo rpa-
(UKy 3aBHCHMOCTH HPOEKIHMH CKO-
pocTH Te€na v, OT BPEMCHH ! yCTa-
HOBUTE, Kakoil MyTh MPOILIO TEJO
3aBpemst oTt;=6¢ not,=10c.

1) 10 M
2) 20 M
3) 25mM
4) 45m

Ha Teno B I/IHepL[I/IaJ'IBHOfI CUCTEME OTCUYECTa ,IleﬁCTByIOT JABE CHJIBI. Kakoii u3
BCKTOPOB, I/I306pa)K€HHLIX Ha IIpaBOM PUCYHKE, IPAaBUJIbHO YKa3bIBACT HAIlpaB-
JICHHUC YCKOPCHHS TCJIa B 9TOM cucTeMe oTcuera?

9
Fy 1
4
3
9
F, 2
D1 2) 2 3) 3 4) 4

JlBe mIaHeTHl ¢ OJMHAKOBBIMH MaccaMH OOpAIaroTCs MO0 KPYTrOBBEIM OpOHWTaM
BOKPYT 3Be37bl. Y MEPBOH M3 HUX paguyC OpOHTHI BIBOE OOJbBIIE, YEM Y BTO-

N F N .
pou. KakoBo oTHoOIICHUE Fl CUJI MPUTSXKCHHUA K 3BE31C MCPBOMU U BTOPOU IlJIa-
2

Her?

1) % 2) 2 3) 4) 4

1
4
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JlBa Tena JBMKYTCS MO B3aMMHO TIEPIIEHAMKYIISPHBIM Ie- y

PECEKAOIUMCS TPSAMBIM, KaK ITOKa3aHO Ha PUCYHKE. Mo-

Jlyllb MMITYJIbCA TIEPBOTO Tela p; = 8 KI-M/C, a BTOPOTO Te- ?1

na p; = 6 kr-m/c. UeMy paBeH MOJIyIb MMITyJI5Ca CUCTEMEI —0

STHUX TEJ MOCIE UX abCOMIOTHO HEYIIPYTOTo yaapa? ? X
2

1) 2 kr-M/c 2) 10 kr-m/c 3) 14 xr-m/c 4) 20 kr-m/c

Sy TAHYT 1O 3emJiie 3a BEPEBKY 0 TOPU3OHTAIBHOW OKPYKHOCTH JJTUHOU

L =40 M ¢ mOCTOSIHHON 1O MOJIYJII0 CKOPOCThI0. MOAys b CHJIBI TPEHUS, NEHCT-
BYIOILIEH Ha AIIUK CO CTOPOHHI 3eMiH, Fy, =80 H. Uemy paBHa pabGoTa cuibl
TATH 32 OJTUH 000pOT?

1) 0 2) 3,2 kJlx 3) 10,0 kIx 4y 31,5 kJlx

Ilepuoa konebGaHuii MOTEHUMATBFHON HEPTUU MpPYKUHHOTO MasTHHKA 1 c. Ka-
KuM OyJner nmepuoj ee KosieOaHWH, €cliM MacCy rpy3a MasTHHKa M JKECTKOCTb
MIPYKHUHBI YBEIMYUTH B 4 paza?

) lec 2) 2¢ 3) 4c 4) 05¢

Bpycok maccoit m =2 Kr IBHXETCS IIOCTYNATEIbHO MO TOPH-
30HTAIILHON IUIOCKOCTH IO/ JIEHCTBHEM MOCTOSHHOW CHIIBL,
HarmpapJieHHOU mon yriioM o = 30° K TOpU3OHTY (CM. pHCY-

B HOK). Moaynb atoit cuibl F =12 H. KoaddumueHnt TpeHus
Mex1y OpycKoM U IUIocKocTbhIO (L = 0,2. UeMy paBeH MOAYJIb CUJIBI TPEHUS Fip,
JecTByIoIIei Ha OpycoK?

1) 2,8H 2) 40H 3) 6,0H 4) 104 H

T"a3 pacmupsiercs npu MOCTOSIHHON TemnepaTtype. B aTom nporecce

1) cpenmHss SHEPrUs XaOTUYHOTO ABMKEHUS MOJIEKYJI Ta3a HE MEHIETCS
2) MoJsipHas Macca ra3a yBelIn4nBaeTCs

3) cpeamHss SHEPTUS XaOTUIHOTO ABMKEHHS MOJIEKYJI ra3a yMEHBIIAETCS
4) MossipHasi Macca ra3a yMeHbIIaeTCs
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Ha pucynke mokaszan rpaduk mporecca,
MPOBECHHOTO HajJ | MOJIEM HICATBHOTO
raza. Haiinute oOTHOIIEHHE TeMIepaTyp

3) 4)

1
15

| —

OTHOCHTEIbHAs BIAXXHOCTH BO34yXa B HWIMHAPE 1OJ MHNOPIIHEM paBHaA 60%.
BOS,I[yX M30TEPMUYCCKU CXKaAJIU, YMCHBUIUB €TI0 00beM B JBa pasa. OtHOCH-
TCJIbHAA BJIAXKHOCTb BO3/JlyXa CTajla

1) 120% 2) 100% 3) 60% 4) 30%

UYeTslpe MeTAIMYECKHX OpycKa MOJOXXWIN BIUIOTHYIO
JIpYyT K APYTy, KaK MOKa3aHo Ha pucyHke. CTpenkn yka-
3BIBAIOT HaNpaBJIeHUE TeIUIonepeaadn oT Opycka K Opy-
cky. Temmepatypsl OpyckoB B maHHBII MoMmeHT 100°C,
80°C, 60°C, 40°C. Temneparypy 100°C umeer O6pycok

1A 2) B 3) C 4) D

B mpormecce skcnepuMeHTa BHYTPEHHSS SHEpPrusl Tra3a yMEHBIIMIACh Ha
13 x/Ix, ¥ OH OTJaJ OKPY’KaIOIIeH cpeie KOIMUECTBO TEeIIOTHI, paBHOE 3 KJ[XK.
CrnenoBarenbHoO, ra3

1) cxamu, coBepums padoty 10 xJ[x
2) cxanm, coBepinuB padory 16 xJx
3) pacmmpucs, coBepums padoty 10 x/[x
4) pacmmpuics, copepmus paboty 16 xJ[x

Paccrosuue Mexay OBYMS TOYCUHBIMH 3JIEKTPUICCKAMHU 3apsAIaMH yBEITHUHIIH
B 3 pa3a, Ipu 3TOM OJMH W3 3aps0B yBeIHUYWIN B 3 pa3a. Cuia B3auMOJIEHCT-
BHSI MEX]Ty HUIMH

1) He u3MeHuUNach

2) yBenuuwmiiack B 27 pa3

3) yBenuumiach B 3 pasza

4) ymeHblmiach B 3 paza

© 2010 denepanbHas cayxba 1o Han30py B cepe oOpasoBanus 1 Hayku Poccuiickoit denepaunn
Komnupopanue He 1omyckaercs

Ha pucynke npuBenena Qororpadust siaekTpuueckod Lenu, coOpaHHOH yd4e-

HUKOM JUISI UCCIICIOBAHMS 3aBUCHMOCTH CHIIBI TOKa, IIPOXOJIAIIETO Yepe3 pe3u-
CTOp, OT HaNpsDKEHHU Ha HeM. [l Toro 4ToOBI Yepe3 pe3ncTop MpoTeKal TOK
cuioit 1 A, HanpspkeHUe Ha HeM JIOJDKHO OBITh paBHO

HUCTOYHHK II0-

CTOAHHOT O
HapAXKCHUA
pe3ucTop : \;”
i z "
0* , i 2
'/ﬂ/”(;;’/'m ““\1‘“\\\\\\\\:‘\;\\
1) 02B 2) 34B 3) 5,7B 4) 7,6 B

JIBa Hp}IMOHHHCﬁHBIX IIPOBOAHMKA MMOMEIICHBI B OTHOPOJTHOC MAarHUTHOE I10JI€
9

MIEPICHIUKYISIPHO JIMHUAM WHIYKUWH B. JImMHA 1MepBoro mpoBOJHHKA L, IO
HEMY IpoTeKaeT Tok /. JIiHa BTOpOro IPOBOTHAKA 2L, TI0 HEMY IIPOTEKAeT TOK

1 F, . Ny
Z[' UeMmy paBHO OTHOILIEHUE 7 Monyneil cun Amrmepa, NEHCTBYIOIMIMX Ha
1
TIPOBOJTHUKU?
1 1
1) 1 2) 2 3) — 4) —
) ) ) 3 ) 5

B uneansHOM KoleOaTeTbHOM KOHTYpE (CM. PUCYHOK) HANPSDKCHUE
MEeKIy OOKIaJKaMy KOHJIEHCATOpa H3MEHSETCS 0 3aKOHY
Uc=Uycosot, tne Up=4B, o= 21-10° ¢\ B kakoii u3 yKa3aH- ¢

HBIX HIDKEC MOMEHTOB BPEMCHHU JHEPIus MarHUTHOTO IIOJI KATyIIKH WHIYK-
TUBHOCTHU JTOCTHIaeT MUHHMYyMa?

1) 0,15 mxc 2) 0,25 mMxc 3) 0,5 Mxc 4) 0,65 Mxc

L
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H3o0pakenneM TOYKH S (CM. pHUCY-

A20

HOK), JJaBaeMbIM TOHKOW COOHparoei 2
TMH30H ¢ (POKYCHBIM paccTosHHEM F, M
SBIISICTCS TOUKA — 3¢
1)1 N 1
2) 2 1

3) 3

4) 4

JlBa TOUEUYHBIX WCTOYHHKA CBeTa S; M S, HAXOAATCS
OJIM3KO JIpYT OT Jpyra W CO3JAI0T Ha YIAaJICHHOM JKpaHe
D ycTOWYHMBYIO HHTEP()EPCHIIMOHHYIO KapTUHY (CM. pH-
CYHOK). DTO BO3MOXHO, €CJIH S| U S, — MaJjble OTBep-
CTHUS B HEMPO3PAYHOM 3KPAHE, OCBEILICHHBIC

1) Kakaoe CBOMM COJIHEYHBIM 3aiiYMKOM OT 3epKall B pyKax ueloBeKa
2) OIHO — JaMIIOYKOW HaKaJHBaHHs, a BTOPOC — rOpsAIICH CBEYOit
3) OIHO CHHHM CBETOM, a IPYroe KPacHBIM CBETOM

4) CBETOM OT OJIHOTO M TOTO K€ TOYSYHOT0 HCTOUHHKA

Ha pucynke npuBeneH rpad¥k 3aBHCHMOCTH
CHIIBI TOKa OT BPEMEHH B KOJIe0aTeIbHOM
KOHTYpE € IIOCIIE0BATEIbHO BKIIOUEHHBIMU
KOH/IGHCAaTOPOM M KaTyIIKOM, HWHIYKTUB- 0

HOCTh KoTOpod paBHa 0,2 'H. Makcumaib- s 2 45 6 tme
HOE 3HAYCHWE DHEPIUM DJIEKTPUYECKOTO TO-

JIs1 KOHIEHCATOPA PABHO

1) 2,510 Ik 2) 5-10° I 3) 5107 I 4) 107 Jix

Ha pucyHKe npecTaBieHbl HECKOIBKO CaMbIX HHKHHX YPOB- [ g

HeW HEPIrUH aToMa BOJOpoaa. MOXET JI aToM, HaXOsIIHH- 1 9

sl B COCTOSIHHM E|, morinoTuth GoToH ¢ sHeprueit 12,1 3B? Ey T-15

1) ma, Ipu 3TOM aTOM MEPEXOIUT B COCTOSIHUE E, B —34

2) na, mpu 5TOM aTOM MEPEXOIUT B COCTOsHUE K5

3) Ia, IpH 3TOM aTOM HOHH3YeTCs, pachajiasich Ha Ipo-

TOH U JJIEKTPOH

4) Her, sHepruu (OTOHA HEIOCTATOYHO Ui Hepexoja E— 136

)

aToMa B BO36y)K,I[CHHOC COCTOSAHUC
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Kakas momns PAaAUOAKTUBHBIX aTOMOB pacnagacTcCs 4YCpe3 MHTEPBAJI BPEMCHU,

A22

A23

A24

A25

paBHBIH IByM IlepHoaM noitypacnana’?

1) 100% 2) 75% 3) 50% 4) 25%

W3 kakoro siipa mociie 0JJHOTO ¢i-pacmaga W OIHOTO P-pacmaaa odpa3yercs sii-
po 2;; Bi?
216 219
1) “Po 2) “Rh

3) “wHg 4) “Po

B Tabmuue mpeacTaBieHBl pe3yiabTAaTHl M3MEPEHHUI MaKCHMAalbHOM 3Hepruu
(hOTOIEKTPOHOB MPU ABYX Pa3HBIX 3HAUEHMAX JUIMHBI BOJHBI MAAIOMIET0 MO-

HOXPOMATHYECKOro cBeTa (A, — AJMHA BOJHBI, COOTBETCTBYIOIIAs KPacHOM
rpanure poroaddexra).

JImMHa BOJIHBI MTA/IAIOIIETO CBETA A 0,50 0,25,
MaxkcumaibHast SHepTrHst GOTOAIEKTPOHOB Fyaic Ey -

Kakoe 3HaueHNE SHEPTHH MPOITYIICHO B Ta0IHIIE?
1) Ey 2) 2E, 3) 3E, 4) 4E,

I'py3bl MasSTHHKOB — MOJIBIE MIa-

PUKH OJMHAKOBO MacChl M OJIH-

HAKOBOTO JIMAMETPA U3 ATFOMUHUS ; é
Al

A b B r

u menu. Kakyio mapy MasiTHHKOB

(cM. pHCYHOK) Hamo BBIOpaTH,

4TOOBI IKCIIEPUMEHTAJIBHO BBISC- Al Cu
HHTh, 3aBUCUT JIM TIEPUOJ MabIX

KOJIeOaHUHT MaTeMaTHUecKOro MasTHUKA OT BEIECTBa, U3 KOTOPOIO M3rOTOB-
neH rpy3?

1) Aub

Cu

2) AuB 3) AuTl 4) BuB

KonaeHncatop moakimodeH K UCTOYHHKY TOKa IMOCIIEN0BaA-

TesbHO ¢ pe3uctopoM R = 10 kOM (cM. pucyHok). Pesyis- S,r_l___|_c
TaThl U3MEPEHUIl HaNpsDKeHUS MEXTy OOKIagKaMH KOH-
JIeHcaTopa TpeJcTaBieHbl B Tabmune. TOUYHOCTH M3Mepe-
Hus Hampspkenust AU =+ 0,1 B.

t,c 0 1 2 3 4 5 6 7

U,B 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

OL[CHI/ITG CUJIy TOKa B IICNIM B MOMCHT [ = 3c. COHpOTI/IBHEHI/ICM MMpOBOAOB U
BHYTPCHHUM COIIPOTHUBJICHUEM HCTOYHHUKA TOKaA HpeHe6peqL.

1) 220 MmxA 2) 80 MxA 3) 30 MmxA 4) 10 MxA
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 0mOenbHOIl KlemouKke ¢ COOmMEemcmeuy ¢ npuUeeOeHHbIMU 6 OnanKe 00-
pasyamu.

B pesynbraTe nepexona ¢ 0IHOH KpyroBoi opOUTHI Ha JPYTYIO HEHTPOCTPEMH-
TEJIbHOE YCKOPEHUE CIyTHUKA 3eMIIM yBenunumBaercs. Kak M3MeHsIoTCs B pe-
3yJIBTaTe 3TOTO MEepexoia PaguyCc OpOWUTHI CITyTHHKA, CKOPOCTH €r0 JBHKCHHS
o opOuTe M Meproa o0paIeHuss BOKpYT 3eMin?

Jl1 Kax 101 BEITMYMHBI OIIPEAEIUTE COOTBETCTBYIOLMM XapaKTep U3MEHEHUS:

1) yBenuumuBaeTcs
2) yMeHbIIAeTCs
3) He uzMeHseTcs

3amumuTe B TaONMAIYy BEIOpaHHBIE HUQPHI TS KaX 01 (HU3NUECKOI BETHIUHEI.
Ludps! B 0TBETE MOTYT ITOBTOPSITHCS.

Iepuon obpamenus
BOKPYT 3eMiiu

Pamunyc op6utsl |  CKOpPOCTB IBMKEHUS

o opouTe

YCcTaHOBUTE COOTBETCTBHE MEXAY HPOLECCAaMH B HICATBHOM Trase U (opmy-
JIaMH, KOTOPBIMH OHHM OIHCHIBAIOTCS (N — YHCIIO YacTHIL, p — JaBieHue, V —
o0beM, T — abcomoTHasg TeMneparypa, ( — KOIHUecTBO TemnoTsL) K kaxmoi
MO3ULMH MIEPBOTO CTOJIOA MOAOEPUTE COOTBETCTBYIOILYIO ITO3HIHIO BTOPOTO
W 3amuimTe B TaOJuIy BhIOpaHHbIE HU(PHI 0] COOTBETCTBYIOIIMMHU OyKBa-
MH.

IMPOLIECCBI OOPMYVYIJIbI
P _
A)  Wsoxopuiit nponecc npu N = const 1) = €Ons!
b)  AnumaGatnslit npouecc npu N = const 2) ; — const
3) pV =const
4 0=0
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Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
yucio Haoo 3anucamy 6 01anK omeemoe Ne 1 cnpaea om nomepa coomeen-
cmeyruiezo 3a0anusn, HauuHaa c nepeou Kiemouku. Kasxxcowiii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUWIUME 8 OMOECIbHOI K1emouKe 6 COom-
eemcmeuu ¢ npueedeHHviMu 6 Oranke oopazyamu. Eounuysl guzuueckux
GeNUYUH RUCAMb HE HYIHCHO.

Opmnoponnsiii crepxens AB maccoit m = 100 r mokourcs,
C YIHPasCh B CTHIK THA W CTCHKH OAHKH KOHIIOM B u ommpasichk
Ha Kkpail 6anku B Touke C (CM. pUCYHOK). MoOIynb CHIIBI, C
KOTOpOH CTepKEHb TaBUT HA CTEHKY cocyza B Touke C, paBeH
0,5 H. Yemy paBeH MOIyIb TOPH30HTAIBHOW COCTABIISIOIIEH
CHJIBI, C KOTOPOH CTEPKEHb JAAaBUT HA COCY[ B Touke B, eciu
MOJyNb BepTHKAJIBHOW cocTaBistomeil 3Toif cuiasl paseH 0,6 H? Tpenmem
npeHeopeys.

A

I[Be JacTulbl, UMCIONINE OTHOIICHUEC 3aps0B ﬁ=i U OTHOLICHHUC MaccC

q>
m;
— =2, BJETENH B OJHOPOJHOE MAarHUTHOE IMOJIC MEPICHIUKYISPHO €ro Jiu-
m;
HUSIM HHIYKIUH B ABHXKYTCA 1O OKpYXHOCTAM. OInpenenuTe OTHOIICHHE pa-

. R )
JINYCOB TPacKTOPHUI R—l YaCTHUII, €CIH OTHOIICHHE UX CKOPOCTEH —- = 2.

2 Uy

K motonky KOMHAThI BEICOTOH 4 M IpUKpEIUIeHa J1aMIa HakanuBaHus. Ha BbI-
coTte 2M OT Moja MapajuleIbHO €My pacloiiOXKEH KPYTIbI Hempo3padHbli
JUCK TruaMeTpoM 2 M. LIeHTp maMmsl U LIEHTp AUCKA JIEKAT Ha OJHOM BepTUKa-
mu. KakoB ainameTp TeHH JucKa Ha oy ?

He 3a6y0bme nepenecmu ece omeemsul 8 O1anK omeemog No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

PaMKky ¢ MOCTOSITHHBIM TOKOM yIIEP)KHUBAIOT He-
MOJIBUKHO B TIOJIE TMOJIOCOBOTO MarHWra (CM.
pucyHok). TIodsIpHOCTh TOAKITIOYEHHUS HCTOY-
HUKa TOKa K BBIBOJAM PaMKH MOKa3aHa Ha pU-
cynke. Kak Oyzner gBuraTbcs paMka Ha HETOJ-
BIOKHOH ocu MO, ecnu paMKy He yIepKUBaTh? 2N
OTBeT MOSICHUTE, yKa3aB, Kakue (PU3MYECKUEe 3aKOHOMEPHOCTU BbI UCIIOJIB30-
Baju UIsl 00bsAcHeHHs. CunTaTh, YTO paMKa UCIBITHIBAET HEOOJBIIOE COMpPO-
TUBJICHHUE JIBUKCHHUIO CO CTOPOHBI BO3IyXa.

Ilonnoe npasunvnoe peuwrenue Kaxcoou u3z 3aoau C2—C6 oondicHo exniouans
3aKoHbl U POpMYNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CHAMOYHO
0ns pewtenun 3a0auu, a makdice mamemamuueckue npeodpaz06anus, pac-
Yemvl ¢ YUCIEHHbIM OMEEmOoM U, NPU HeoOX00UMOCHmU, PUCYHOK, ROsAC-
HANOWUIL peuienue.

[Maii6a maccoit m = 100 r HauMHAET JBMXKEHHUE 1O kenody AB u3 Touku A u3
cocrosiHUs ToKosl. Touka A pacrosiokeHa Bbllie Toukd B Ha BbicoTe H =6 M.
B nporecce nBmkeHHS 1O KemoO0y MeXaHMdecKasl SHEpTHsl IIaiObl u3-3a Tpe-
HUs1 ymeHbIinaercs Ha AE =2 JIx. B Touke B maiiba BbuieTaeT U3 xKenoda mom
yrioMm o = 15° K TOPU30HTY M NajaeT Ha 3eMiIto0 B Touke D, Haxoxsmieics Ha
OJIHOHM TOpHU30HTANH ¢ Toukoi B (cM. pucyHok). Halimute BD. Conporusienu-
€M BO31yXa npeHegpeqL.
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B ropusoHTanbHOM IMIMHAPHYECKOM COCY[E, 3aKPBITOM MOPIIHEM, HAXOIUT-
c1 OAHOATOMHBIM wuAeanbHbI ra3. [lepBoHauanbHOE [aBjieHHE rasa
p1=410° [Ta. Paccrostare oT aHa cocyaa xo mopmas L = 30 cM. Ilnomams
IIONIEPEYHOr0 CEUeHUs MOPLIHS paBHA S. B pesynpTare MeAIeHHOro HarpeBa-
HUS Ta3 MOTy4ri KoaudecTBo TerwtoTsl O = 1,65 x/x. [Ipn 3Tom mopimieHs He-
KOTOpPO€ BpeMs IOKOWJCS, a IOTOM MEAJIEHHO CIBHHYJCS Ha pPAacCTOSHUE
x =10 cm. Ilpu n1BUKEHUU TOPILIHS HA HETO CO CTOPOHBI CTEHOK COCY1a AEUCT-
BYET CHJIa TPEHMS BEIUYUHOU Frp = 3-10° H. Haiizure S. Cunrath, 9T0 COCY.
HaXOJHUTCS B BaKyyMe.

I[lo rmagkod TOPWU3OHTAILHON HAMpaBISAIOMIEH JIMHOH 2/  CKOJB3UT
3apsbkeHHast OycuHKka. 3apsan ee Q > 0, a macca m. Ha KoHIIaX HampaBJIsIONICH
HAXOJATCS TIOJOXKHUTENIBHBIC 3apsiabl ¢ > 0 (cM. pucyHOK). BycnHka coBepiaet
MaJble KoJeOaHHs OTHOCHUTENILHO TOJIOXKEHUS PaBHOBECHUS, IEPHOJ KOTOPBIX

paBeH T.

+q +0,m +q
Bo ckoibko pa3 cienyeT yYMEHBUIMTh 3apsaj] OyCHHKH, UTOOBI HEpHOA ee
KonebaHuil yBeauuuiics B 3 paza?

l'opu3oHTaNBHBIN NPOBOAAILMN CTEPKEHb MPSIMO-

@ YTOJILHOTO CEYEHMs TOCTYNaTeIbHO JIBUKETCS C yC-
/ KOPEHUEM BBEpPX MO INIaAKONH HAKIOHHOHN IIOCKOCTH
B BEPTUKAJILHOM OJHOPOJHOM MAarHUTHOM I0Jie (CM.
pucyHok). Ilo crepxHiO mpoTekaeT Tok /. Yroi Ha-

kaoHa tiockoctH o= 30°. OTHOIIEHHME MacChl

Y

CTEpXKHSA K €ro JJIMHE % =0,] xr/M. Moxyms MHIYKIMM MarHUTHOTO TOJS

B=0,2Tn VYckopenue crepkus a =19 m/c>. UeMy paBHa cHia TOKa B
crepxue?

®DOTOH C UTMHOW BOJHBI, COOTBETCTBYIOIIEH KpacHOW rpanuile Gotodrddekra,
BBIOMBAET ANEKTPOH M3 METAIUTMYECKON TIACTHHKHU (KaTtojaa) B cocyae, U3 Ko-
TOPOTO OTKa4YaH BO3AYX. DJEKTPOH PA3TOHSETCS OJHOPOIHBIM 3JIEKTpUYC-
CKHMM II0JIEM C HAINpPSKEHHOCThIO F = 5-10* B/m. Kaxoit JOJDKHA OBITH UIMHA
MIyTH BJIEKTPOHA S B DJIEKTPUIECKOM TI0JI€, YTOOBI OH pa3orHaiCs A0 CKOPOCTH,
coctasmstronie 10% ot ckopocTH cBeta B Bakyyme? PemsituBuctckue addex-
ThI HE YYUTHIBATb.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 120

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu évinonnenuu 3adanuit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINO0HAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpPOil COOMEEnICHIgyem HOMepPY 8bIODAHHO20 6aAMU OMEEHA.

Teno neuwxercs no ocu x. Ilo rpa-
(bHUKy 3aBUCHMOCTH MPOEKIHMU CKO-
pocTH Te€aa v, OT BPEMEHHU f yCTa-
HOBMTE, KAKOHW IIyTh IIPOLLIO TEJIO
3aBpema ot ;=0 10, =4 c.

1) 10m
2) 15m
3) 45m
4) 20Mm

Ha Teno B I/IHepL[I/IaJ'IBHOﬁ CUCTEME OTCUYECTa ,Z[eﬁCTByIOT JABE CHJIBI. Kakoii u3
BCKTOPOB, I/I306pa)K€HHLIX Ha IIpaBOM PUCYHKE, IPAaBUJIbHO YKa3bIBACT HAIlpaB-
JICHHUC YCKOPCHHS TCJIa B 9TOM cucTeMe oTcuera?

9
F
2
3
1
9
F, 4
D1 2) 2 3) 3 4) 4

HBC IIAaHETBI ¢ OJMHAKOBBIMHU MacCCaMH O6paIJ.[a}0TC$[ MO0 KpYTOBBIM Op6I/ITaM
BOKpPYT 3BC3IbI. 21.]'[5[ l'[epBOﬁ N3 HUX CWJIa NPUTSHKCHUA K 3BE3/IC B 9 pa3 MCHb-

R,
me, 4yeM A BTopoil. KakoBo oTHOLIEHHE —— R, paxuycoB OpOHT MepBOil U BTO-

poit manet?

1 1
1) = 2) 9 3)3 4) =
) 5 ) ) ) 3
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— JlBa Tena OBMXKYTCS 1O B3aMMHO NEPIEHIUKYJIPHBIM IIe-
Y P pecekarommmMes MpSIMbIM, Kak IOKa3aHo Ha pHcyHKe. Mo-
X Oynp WMIOyJibca MEPBOTO Tena p; = 6 Kr-mM/c, a BTOPOTO
% _
3 Tena p, = 8 kr-m/c. UeMy paBeH MOIyJIb UMITyJIbCa CHCTe-
MBI 3THX TeJ MOCTe UX a0COITIOTHO HEYNPYTroro yaapa?

1) 20 kr-m/c 2) 14 xr-m/c 3) 10 xkr-m/c 4) 2 xr-M/c

SImuK TAHYT 1O 3eMJIe 32 BEPEBKY 110 TOPU30HTANBHOM OKPYKHOCTH AMAMETPOM
D =20M ¢ MOCTOSHHOW 1O MOJYJIIO CKOPOCThIO. PaboTa CHIIBI TATH 3a OJHH
obopot mo okpyxxHocTH A4 = 3,0 k/[)x. UeMy paBeH MOIYJb CHJIBI TPEHHS, JICH-
CTBYIOILIEH Ha SIIIUK CO CTOPOHBI 3eMJIU?

1) 150H 2) 48H 3) 24H 4) 0

Iepuox konebaHuii MOTEHIMATBHON YHEPTUH MPYKUHHOrOo MastHUKa 1 c. Ka-
KUM OyZeT MepHoj ee KOoJeOaHHi, ecld MacCy rpy3a MasTHHKa H JKECTKOCTh
MPY>KUHBI YBEJIUYUTH B 4 paza?

D lc 2) 2¢ 3) 4¢ 4) 05¢

bpycok maccoit m =2 Kr IBHXKETCSl MOCTYNATENbHO MO TOpH-
30HTAJIHLHON TUIOCKOCTH IO/ JEHCTBHEM MOCTOSHHOM chibl F,
HanpasJIeHHON Tox yriaoMm o = 30° K TOPU30HTY (CM. pHCY-
S HOK). KoaddurmenT Tperns Mexmxy OpycKOM H ITIOCKOCTBIO
pu=10,2. Moxyne cuisl TpeHus, AeicTBylomeit Ha Opycok, F, = 2,8 H. Uemy
paBeH MOIyb cuiibl F?

1) 2,8H 2) 32H 3) 5.6H 4) 12,0H

PaspesxeHHbIi ra3 ckMMaroT IPU OCTOSTHHOU Temneparype. B aTom mpouecce

1) cpenHsas 3HEprys XaOTHYHOTO JBIKEHUS MOJIEKYJ Ia3a YBEIUUYUBAETCS
2) MomsipHas Macca ra3a yMeHbIIaeTcs

3) MomsipHas Macca raza yBeJIMUUBaeTCst

4) cpenHsAs HEPrHs XaOTHYHOTO JBIKEHUS MOJIEKYH ra3a He MEHseTC s
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)1 S . . . . Ha pucynke mokaszaH rpaduk mpoliecca,
3pof---nbommed I - NPOBEJEHHOrO Haj | MOJEM HJEaIbHOIO
i j raza. Haiigute oTHOmEHHME TemmepaTyp
2pofmmeboe oo b 7,
1 | : Ti ’
R S e
0 ¥y 20 30 4K SH ¥
1) 6 2) 5 3) 3 4) 15

OTHOCHTEIbHAS BIAXHOCTH BO3AyXa B HUJIMHAPE I10J IMOPIIHEM paBHa 70%.
BOSI(yX HU30TCPMHUYICCKH CXKaJIh, YMCHBIIUB €TI0 00BeM B JBa pasa. OtHOCH-
TCJIbHAA BJIAXXHOCTH BO3AyXa CTajia

1) 35% 2) 70% 3) 100% 4) 140%

YeTplpe METAJUTMYECKUX OpyCKa TOJIOKUIN BIUIOTHYIO JPYyT

K Ipyry, KaK IIOKa3aHO Ha pUCYHKC. CTpCHKI/I YKa3bIBarOT Ha-
MpaBIIeHHE TEIUTONepeadun oT Opycka k Opycky. Temmepary- N
pel OpyckoB B ganHbiid MomeHT 100°C, 80°C, 60°C, 40°C.
Temmnepatypy 80°C umeet Opycok

A 2) B 3) C 4) D

A
m

%
2z EEZ

B mporuecce skcniepumMenTa BHYTpEHHSs SHEprus raza ypenuumiack Ha 30 xJIx,
IIPY 3TOM OH OTZaJ] OKPYXAaroIlEel cpeie KOIUYECTBO TEII0Th, paBHOE 10 KJIx.
CnenoBarenbHO, Ta3

1) cxanm, coBepiuB pabdory 20 xJlx
2) pacmupuics, coBepmuB padoty 20 k/Ix
3) coxanu, coBepmmB padory 40 xJx
4) pacmmpuics, coBepimuB padoty 40 kJ[x

13 | PaccrosHre MeXIy AByMs TOUYEUHBIMHU IEKTPUUECKUMU 3apsiaMH YBEIUYMIN
B 3 pa3a, a OUH U3 3apsI0B YMEHBIIWIHN B 3 pa3a. Cuiia 271eKTpUIecKoro B3au-
MOJEHCTBHS MEXYy HUMU

1) He n3MeHmIach

2) yMeHBIIWIAch B 3 pasza
3) yBemuumiach B 3 pasza
4) ymeHsIIMIAch B 27 pa3

© 2010 denepanbHas ciyxba 10 Han30py B cepe oOpasoBanus 1 Hayku Poccuiickoit denepaunn
Komnmpopanue He romyckaercs

Ha pucynke npuBenena Qororpadust siaekTpuueckod Lenu, coOpaHHOH yd4e-
HHUKOM JJIsl UCCIIEIOBAHMS 3aBUCHMOCTH CHIIBI TOKA, IIPOXOAAIIETO Yepe3 pe3u-

CTOp, OT HampspKeHus Ha HeM. [Ipu HampspkeHuH Ha pesnucTope 6 B cmma Toka
B HCM paBHa

HUCTOYHHK II0-

CTOAHHOT O
HapAXKCHUA
pe3ucTop : \;”
i z "
0* , i 2
/ /«,,,(:5,/’“‘ “”’“m\\\\\\\:‘\;\
1) 1,0A 2) 34A 3) 0,8 A 4) 1,7A

JIBa IpsIMONMHENHBIX IPOBOJHHUKA IOMEIIEHBl B OJHOPOAHOE MarHUTHOE I10JIE
NEPNEHAUKYIISIPHO JTUHUAM UHAYKUMU. IlepBblil NIpoBOOHUK AMUHON L mome-
LIIEH B [0JIE C MOJYJIEM MHAYKLIUU B, a BTOpPOH, JUIMHOW 2L, — B 110JIe C MOy~

1
JIEM HWHAYKIUHN —B. ITlo IIPOBOJAHUKAM MNPOTEKAIOT OJUHAKOBBLIC TOKH. qCMy

4
F.
PaBHO OTHOLICHUE 72 MoJynelt cun Amrepa, JeHCTBYIOIUX HA IIPOBOTHUKH?
1
1)1 2) 2 3) ! 4) 1
4 2

B nneansHOM KOJIe0aTEILHOM KOHTYpPE (CM. PHCYHOK) HAIPsDKEHHUE
MEXIy OOKIaJKaMH KOHJEHCATOpa M3MEHSACTCS 10 3aKOHY
Uc = Uycosot, tne Uy =4 B, ® =27 10° ¢™'. B kakoif u3 YKa3aHHbBIX ¢

HUXE MOMCHTOB BpeMeHI/I 3Hepms{ MArgmTHOI'O ITOJIsA KaTyHIKI/I I/IH]lyKTI/IBHO—
CTH IOCTUTAeT MaKcuMyMa?

1H o0 2) 0,5 mxc 3) 0,25 mkc 4) 0,9 mxc

L
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H306paxkeHreM TOYKH S, KOTOpoe Haér S Kakast monms paAnoakTHBHBIX aTOMOB PACHaJacTCsl yepe3 MHTEepPBall BPEMEHH,
TOHKasi coOuparoniass JuH3a ¢ (OKYCHBIM X 1 o4 PAaBHBIN JIByM IIEpUOJIaM MOJTypacrana’?
paccrosiHueM F (CM. PHUCYHOK), SBISETCS # . ® , % 1) 100% 2) 75% 3) 50% 4) 25%
TOYKa 2F F F 2F
2 ° .
3 A22 | Sgpo BucmyTa 2;; Bi mocne omHoro a-pacmaga U OIHOIO 3JIEKTPOHHOIO

B-pacnama mpeBpamaercs B SIpo

209
11 2) 2 3) 3 4) 4 1) tammus “g Tl
2) ceunna ’y, Pb

3) somora % A

JlBa TOuYEYHBIX MCTOYHMKA cBeTa S; M S); HaxoadTCs ) 3010 79 AU
203

OJIM3KO ZIpyT OT Apyra U CO3AAI0T Ha yJAJIEHHOM JKpaHe 4) pryru g Hg

O ycToW4MBYI0O MHTEPPEPEHIIMOHHYIO KapTHHY (CM. pH-

CYHOK). DTO BO3MOXKHO, ecii S U S, — Majlble oTBep- A23 | B Talnuie OpeACTaBICHBI PE3YNbTaThl W3MEPEHUH MAKCHMAJIbHON SHEpPruu
5 CTHA B HEHPO3PATHOM SKPAHE, OCBCIICHHBIC (OTOINEKTPOHOB TPH ABYX PAa3HBIX 3HAUCHHUSX YACTOTHI MAJAIOIIETO0 MOHO-
. . XPOMaTHYECKOrO CBeTa (Vy, — 4YacToTa, COOTBETCTBYIOIIAs KPACHOW IPaHHLIe
1) kaxmoe cBOEH JIaMIIOYKOW HaKaTMBaHUS boTosdpexta).
2) KaxI0e CBOeH ropsiien cBeuoit
3) KaxI0e CBOMM COJIHEYHBIM 3ailYMKOM OT 3epKajl B PyKax 4ejioBeKa T1aCTOTA IATAIOMIEro CBETa v Vg | 3V
4) CBETOM OT OJHOTO U TOTO )K€ TOYEYHOr0 UCTOYHUKA MakcuManbHast HEPTHs (POTOINIEKTPOHOB Ly - Ey

Kakoe 3HaueHnE SHEPTUH MPOIYIIEHO B TabauIe?

Ha pucynke npuBeaeH rpaduk 3aBHCHMO- | 1 1 2 1
= E 2) -E 3) ZE 4) —E
CTH CHJIBI TOKA OT BPEMEHH B KoyebaTelb- ) 370 ) 270 ) 370 ) 6"
HOM KOHTYpE, COCTOAIIEM U3 MOCIEI0Ba-

o) b5 6 1 we TEJILHO  COCMHEHHBIX KOHJCHCaTOpa H A24 | T'py3sl MasSTHHKOB — MedHble mapuku. Kakyro . B r
_s ’ Karymky. Kakoe yTBepikeHHE O COOTHO- napy MasTHHKOB (CM. PUCYHOK) HaJ0 BbIOpaTsb,
LICHHH MCHSIOIIMXCS B XOJe KOIeOaHui 9TO0BI 3KCHEPUMEHTATBHO BBICHUTH, 3aBUCHT L
BEJIMYHH BEPHO AVl MOMEHTA BPEMEHH ¢ = 2 MC? JIY TIEPUOJ MaJIbIX KOJIEOAaHWH MaTeMaTU4eCKOro
1) »Heprus KaTyIIKd MAHIMalbHa, YHEPTHI KOHACHCATOpa MaKCHMalbHA MasTHHKA OT Macchl rpy3a?
2) sHeprust KaTyIIKH MakCUMallbHa, SHEPTHUsI KOH/ICHCATOpa MUHUMAaJIbHA 1) AuB 2) AuTl 3) buB 4) Bul
3) SHeprust KaTylKy paBHA SHEPIHH KOHAEHCATOpa
4) cymMa dHepruii KaTylku U KOHAEHCATOpa MUHUMAJIbHA A25 | KonzeHncarop nofxitoueH K HCTOYHUKY TOKA MOCIIEI0BATEb- C
HO ¢ pe3nuctopoM R = 10 kOM (cM. pucyHOK). Pesynbrarel u3- o LE' I—
MepeHHil HaNpKEHWs MEKIy OOKIaIKaMH KOHJEHCATopa R
A20 | Ha prcynKke mpeacTaBieHbl HECKONIKO CaMbIX HIDKHUX ypOB- . oy npeJcTaBieHsl B Tadnuie. TOYHOCTh H3MepeHHs HaNpsKeHUs T—l:l—
HEH BHEpruM aToMa BOAOpoaa. Moxer i atom, Haxopsmmiics | AU=+0,1 B.
B coctostHuH E|, mornoTuth GoToH ¢ 3ueprueit 10,2 3B? E;y T -15 fe 0 1 2 3 4 5 6 7
1) na, npy 3TOM aToM MEPEXOAUT B COCTOsIHUE £ E, 34 U, B 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

2) [na, Ipu 3TOM aTOM MEPEXOIUT B COCTOSIHUE F3

3) Ia, Ip¥W 5TOM aTOM HOHH3YETCsl, paclaiasch Ha IIPOTOH
1 3JICKTPOH

4) Her, sHeprud (OTOHA HENOCTATOYHO [UIA IIEpPEeXoza
aToMa B BO30Y)KJICHHOE COCTOSIHUEC

OneHure cuily TOKa B Lield B MOMEHT ¢ =2 c. CONpOTUBIEHUEM IPOBOJOB U
BHYTPEHHUM COTIPOTHBJICHUEM HCTOYHNKA TOKA IPEHEOpEeUb.

1) 220 MmxA 2) 80 MKA 3) 30 MmxA 4) 10 MxA

E,—1+—-13,6

© 2010 denepanbHas cinyxba o Hax3opy B cepe obpazoBanus u Hayku Poccniickoit denepanun
Komnmpopanue He romyckaercs
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 0mOenbHOIl KlemouKke ¢ COOmMEemcmeuy ¢ npuUeeOeHHbIMU 6 OnanKe 00-
pasyamu.

B pesynbrarte mepexona ¢ OXHOH KpYroBOW OpOHTHI Ha IPYTYIO CKOPOCTDH JIBHU-
JKCHHUS CIyTHHKA 3eMiIM yMeHbInaercsi. Kak W3MEHSIOTCS B pPe3ylbTaTte 3TOTo
mepexoa pamruyc OpOHTHI CIyTHHKA, €0 IEHTPOCTPEMHTEIFHOE YCKOPSHUE H
MepHo OOpaIIeHNs BOKPYT 3eMITu?

Jnist KaXK/1oii BETMYUHEI OTIPEEIINTE COOTBETCTBYIOIINIA XapaKTep H3MEHECHUS:

1) yBenmumiIach
2) yMEHBIIWIACH
3) He u3MEHWIach

3amummTe B TaONMHIYy BEIOpaHHBIC TUQPHI TS KaX 0 GU3NIECKON BEITUINHEI.
Hudps! B 0TBETE MOTYT MMOBTOPSTHCS.

Pamuyc opbutsl | LlenTpoctpemurenshoe | Ilepuon obpamenus
yCKOpeHHe BOKPYT 3emiu

YcTaHOBUTE COOTBETCTBHE MEXAy IPOIECCaMH B HJICAIBHOM rase M (Gopmy-
JIaMH, KOTOPBIMH OHHM OIHCHIBAIOTCS (N — YHCIIO YacTHIL, p — JaBieHue, V —
o0beMm, T — abcomoTHas Temneparypa, () — KOIHUecTBO TemnoTsL) K xaxmon
HO3ULIUH MEPBOTO CTOJIOIA NOAOEPUTE COOTBETCTBYIOIIYIO MO3HIHIO BTOPOrO
W 3amyIuTe B TaOJMIy BhIOpaHHBIE HU(PBI 0] COOTBETCTBYIOIIMMHU OyKBa-
MH.

IMTPOLIECCBI OOPMVIJIbI
P _
A) UHzoxopuslit nponecc npu N = const D T const
b) Uzorepmuueckuii nponecc npu N = const 2) v — const
T
3) pV =const
4) 0=0

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanus u Hayku Poccuniickoit denepanun
Kormposanue ne gonmyckaercs

Omeemom K Kaxcoomy u3 3aoanuii B3—B5 6yoem nexomopoe uucino. 3mo
uucno Hado 3anucams 6 61ank omeemos Ne 1 cnpasa om nomepa coomeem-
cmeylouiezo 3a0aHus, Hauyunas ¢ nepeoi kiemouku. Kaxcowit cumeon
(uugppy, 3anamyro, 3HaK MUHYC) RUWIUME 6 OMOENbHOI K1EeMOUKe 6 COOMm-
eemcmeuu ¢ npueedennvimu ¢ onanke oopasyamu. Eounuysr guszuueckux
6eIUYUH NUCAMb He HYHCHO.

OpnHoponubiii crepxkenb AB maccoit m = 100 r nmoxourcs,

C YIHUPasCh B CTHIK JTHA U CTEHKH OaHKK KOHIIOM B u ommpasich

Ha Kpail 6aHku B Touke C (CM. pUCYHOK). MOIylb CHIIBI, C

KOTOPOHW CTEp)KEHb JNaBUT Ha CTCHKY cocyna B Touke C, pa-

E/ BeH 0,5 H. Uemy paBeH MOIysib BEPTUKAIBHOM COCTaBIISIO-

el CHITBI, ¢ KOTOPOW CTEpKeHb JaBHT HA COCYJ B TOUke B,

€CJIM MOJYyJb TOPU3OHTAJIBHON cocTaBisomen 3Tor cuibsl pased 0,3 H? Tpe-
HHUEM IIpeHeOpedb.

JIBC JacTulpl, UMCIOIIUC OTHOILICHUC SapHZ[OB ﬂ :2 U OTHOULICHHE MaccC
4]

m

—_— = 1, BJICTCIIU B O,HHOpOIIHOC MAarHuTHOC I10JIC HepneHmeynapHo ero Jin-

ny

HUAM MHAYKIOHUW U IBYDKYTCS 110 OKPYXXHOCTSAM. Onpez[enHTe OTHOHICHUE IIC-

T
pruoaoB 06an.ICHI/IH OTHUX YaCTHUI| L .
2

K notonky komHatThl BEICOTOH 4 M IpUKpeEIUIeHa jamia HakanuBaHus. Ha Bbl-
coTe 2 M OT I10J1a TApaJJIEIBbHO €MY PACIIONIOKEH KPYIJIblii HENPO3paUyHbIM JUCK
quamerpoMm 2 M. IleHTp naMmbl ¥ LEHTP AUCKA JIeXKAT HA OJHOM BEPTUKAJIU.
HaiinuTe miomaap TeHu Aucka Ha noixy. OTBET BeIpa3uTe B M 1 OKpYTIINTE 10
JIECSTBIX OJIEH.

He 3a0y0vme nepenecmu ¢ce omeenul 6 O1ank omeemos No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

PaMKy ¢ TIOCTOSIHHBIM TOKOM YJECpP)KHBAIOT
HETIO/BIDKHO B TIOJIE€ TIOJIOCOBOTO MAarHHTa
(cM. pucyHoK). IToNIpHOCTE TOJKITIOUEHHUS
HCTOYHMKA TOKA K BBIBOAAM paMKH IIOKa3zaHa
Ha pucyHke. Kak OyzmeTr nBuraTtbcs pamka Ha
HEeNOABIKHOW ocu MO, ecnum pamMKy He y
ynepxuatb? OTBET MOSICHUTE, YKa3aB, Kakue (PM3MYECKHE 3aKOHOMEPHOCTH
BBl HCIONB30BAIN JUIi OOBsCHeHHA. CUMTaTh, YTO paMKa HCIBITBIBACT He-
60JIBIIIOE COMPOTUBIICHUE IBIXKEHHUIO CO CTOPOHBI BO3AyXa.

Ilonnoe npasunvnoe peuwrenue Kaxcoou u3z 3aoau C2—C6 oondicHo exniouans
3aKoHbl U POpMYNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CHAMOYHO
0ns pewtenun 3a0auu, a makdice mamemamuueckue npeodpaz06anus, pac-
Yemvl ¢ YUCIEHHbIM OMEEmOoM U, NPU HeoOX00UMOCHmU, PUCYHOK, ROsAC-
HANOWUIL peuienue.

[Taitba mMaccoif m HauMHAET BUXKEHHUE Mo xenoby AB u3 Touku A U3 cocTos-
Hus nokosi. Touka A pacrnonokeHa Belle Toukd B Ha Beicote H = 6 M. B npo-
ecce JBIDKCHHS IO JKelno0y MeXaHWdecKas SHEprus IMaiObl M3-3a TPEHUS
yMmenbInaercs Ha AE =2 J[x. B Touke B maiiba BeuteTaeT U3 xenoda Mo yr-
oM o = 15° K TOpM30HTY ¥ TIa/1aeT Ha 3eMilto B Touke D, Haxopsieiicst Ha of1-
HOI ropuzoHTanu ¢ Toukoit B (cMm. pucynok). BD =4 M. Haiinute maccy maii-
6561 m. ConpoTHBIICHNEM BO31yXa IpeHEOpeyb.
RA

© 2010 denepanbHas cinyxba o Haxzopy B cepe obpazoBanus u Hayku Poccuniickoit denepanun
Kormposanue ne gonyckaercst

B TFOPU30HTAJILHOM HUWJIMHAPHUYCCKOM COCYJE, 3aKPbITOM MOPIIHEM, HAXOAUT-

cs ONHOATOMHBIA HIcanbHBIH ra3. llepBoHayambHOE JaBJICHHE Tras3a
P1 =4-10° [Ta. PaccTosHue oT nHa cocyna no nopmHs L =30 cm. Ilnomanp
TOIIEPEYHOro CeueHns mopimHs S =25 cM”. B pesyibrate MEICHHOTO Harpe-
BaHMs ra3a MOPIICHb CABHHYJCA Ha paccrosHue x = 10 cMm. Ilpu nBmkeHHn
MOPIIHS Ha HEr0 CO CTOPOHBI CTEHOK cOCyna ACHCTBYET CHIIA TPECHHS BEIHYH-
HOH Fp = 3-10° H. Kakoe KOJIMYECTBO TEILIOTHI IOMYYHII Ta3 B 3TOM mporecce?
CUuTatk, 4TO COCY]l HAXOJUTCS B BaKyyMe.

o rnagxoi rOpU3OHTAIBHOM HATIPABISAIONICH JUIMHBI 2/ CKONB3UT 3apsHKEeHHAS
Oycunka. 3apsan ee O >0, a macca m. Ha koHIIaX HampaBJIsIOIEH HaxosITCs
3apsiapl ¢ >0 (cMm. pucyHok). BycuHka coBepmiaer Mamnble KoneOaHHS
OTHOCHTEJIBHO IMOJIOKEHHSI PABHOBECHSI C YaCTOTOM V.

+q +0, m +q

Bo ckombko pa3 ciemyeT yBeNMYMTb 3apsi OyCHHKH, 4YTOOBI 4acToTa ee
KosiebaHu yBeMamIIach B 2 paza?

T'opusoHTanbHBIA NPOBOASALIUI CTEPKEHb IPIMO-

s YTOJIBHOTO CEYEHHs MOCTYMATeIbHO JBUKETCS C yC-
/ KOpPEHHEM BBEpX I10 IIaJAKON HAKIOHHOM IIIOCKOCTH
B BEPTUKAJILHOM OJHOPOJHOM MarHUTHOM I0JIE (CM.
pucyHok). Ilo crepxHio mportekaer Tok /=4 A.

VYron HaknoHa miaockoctu o = 30°. Moayinb UHAYK-

il MareuTHOTO Tosst B = 0,2 Ti. Vckopenue crepxns a = 1,9 m/c’. Yemy

Sy

m
PpaBHO OTHOIICHUE MACCHI CTEPIKHA K €TI0 JJINHE I()

DOTOH ¢ UINHOI BOJHEI, COOTBETCTBYIOMIEH KpacHOU rpanuie Gorodpdexra,
BBIOMBAET AIIEKTPOH M3 METAJUTMYECKOH IUIACTHHKH (KaTojaa) cocynaa, U3 KOTo-
pPOro OTKa4yaH BO3AYX. DJIEKTPOH Pa3rOHAETCS OJHOPOTHBIM AICKTPHUCCKUM
[10JIEM HANpPsKEHHOCThIO £ = 510" B/m. Jlo Kako# CKOpPOCTH 3JEKTPOH pas3ro-
HUTCS B 9TOM 110JIe, posIeTes myTh S = 5-107* M? Pensrusucrckue ¢ dexTsr He
YUHUTBIBATb.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 121

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Komnpopanne He omycKkaercst

Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu eévinonnenuu 3adanuiit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINOIHAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpOil COOMEENICHIEYyem HOMeEDY 8bIODAHHO20 6aAMU OMEEMA.

LICTLIpC TCJIa IBUTaJIUCh 110 OCHU Ox. B Ta6J'II/IL[e npeacraBji€Ha 3aBUCUMOCTb UX
KOOpAHWHAT OT BpCMCHHU.

t,c 0 1 2 3 4 5

X1, M 0 2 4 6 8 10

X2, M 0 0 0 0 0 0

X3, M 0 1 4 9 16 25

X4, M 0 2 0 -2 0 2
Kakoe u3 Tex MOTio IBUTaThCSl pABHOYCKOPEHHO?
1 2) 2 3) 3 4) 4

[IMapux ABMXKETCS 1O OKPYKHOCTH PaJHyCOM 7 CO CKOPOCThIO L. Kak m3MeHnT-
Csl IEHTPOCTPEMUTENBHOE YCKOPEHHE MIApUKa, €CIH PaanyC OKPYKHOCTH
YMEHBIINTH B 3 pa3a, 0OCTaBUB CKOPOCTh LIAPUKA NPEKHEN?

1) ymeHbIIHTCS B NE) pa3

2) yMeHbIIHUTCS B 3 pasa
3) ymenbwmTcs B 9 pa3
4) yBenuuutcs B 3 paza

v 4 o
[Ipyxwuna, xecTkOCTh KoTOopoi k= 10" H/M, mox nevicteuem cunsl 100 H pac-
TSHETCS Ha

1) 1Im 2) 10 cm 3) lem 4) 1 MM

é
lapsl TBHKYTCS CO CKOPOCTSIMH, ITOKa3aHHBIMH Ha PUCYHKE, H 0
craikuBaloTca. Kak Oynmer HampaBieH CYMMapHBIH HMITYJIBC 3
[IAPOB MTOCJIC CTOJIKHOBEHHS, €CIIM YAAp a0COJIOTHO YIIPYTHit? @

) — 2\ H A 4)t
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ManpuuK CTOJIKHYJI CAaHKH C BEPIIMHEI ropku. Cpasy Hociie TOTYKa CaHKH HMe-
JIM CKOpOoCcTh 5 M/c. Boicora ropku 10 M. TpeHue caHOK O CHET IpeHeOPEeIKUMO
Maio. KakoBa ckopoCTh CaHOK y ITOJTHOXKHUS TOPKH?

1) 7,5wm/c 2) 10 m/c 3) 12,5wm/c 4) 15wm/c

Ilepuoa konebGaHuii MOTEHIMATBFHON DHEPTUM MpPYKUHHOTO MasTHHKA 1 c. Ka-
KuM OyJer mepuoj ee KoyieOaHWi, eclM MacCy Ipy3a MasTHHKa M JKECTKOCTb
MIPYKUHBI YBEIMYUTH B 4 paza?

) lec 2) 2¢ 3) 4c 4) 05¢

C kakoil MakCHMaJbHOW CKOPOCTBIO MOXET 0€30MacHO JIBUTATHCS aBTOMOOHIIb
10 TOPU3OHTANIBHOM JOpore Ha MoBopoTe paxuycoM 81 M, ecnu kodddueHt
TpeHus KoJiec o fopory paseH 0,47

1) 12 m/c 2) 15wm/c 3) 16,2 m/c 4) 18 m/c

B pesynbprare oXJIaXXICHUS WACANBHOTO Ta3a CPeRHSS KWHETHYeCKas YHEPTHs
TETJIOBOTO JIBI)KEHHS €0 MOJIEKYJT YMEHBINMIAch B 3 pa3a. AGCONIOTHAS TeM-
mepaTypa ra3a mpu 3ToM

1) yBemuumiacs B 3 pasa

2) yMEHBIIHUIACH B NE) pas

3) yBenuumiachk B V3 pa3

4) yMeHblmiach B 3 pasza

OauH MOJIb Pa3peKEHHOTO Ta3a CHauala N30TEPMHUUYECKH PACIIUPSETCS, a 3aTeEM
n300apHO HarpeBaeTcs. Ha kakoM W3 pHCYHKOB M300paskeH rpaduk 3THX Mpo-
neccos?

D p
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5
VnaenbHas Teriota miaBiacHus jpAa 3,3-10° JDx/kr. DTo O3HA4YaeT, 4TO IS
IJIaBJICHHS

1) mo6oli Macchl JbJa IpU TeMIepaType MUIaBJIeHUs HE00X0AUMO KOJINYECTBO
terioTs! 3,3-10° Jx

2) 1 kr npJa npu TemmnepaType IUIaBieHHsT HeOOXOAMMO KOJMUYECTBO TEIUIOTHI
3,3-10° Jix

3) 3,3-10° kr Ibaa MpH TeMIEpaType IIABICHHS HEOOXOAMMO KOIHYECTBO Tell-
n0TH1 3,3-10° Jx

4) 3,3-10° kr b1 TIPH TEMIEPAType IUIABICHHS HEOOXOIMMO KOMHIECTBO Tell-
notel 1 Jx

I'a3 momyunn xomngectBo TemioTs! 300 Ik u coBepum padoty 300 k. IIpu
9TOM BHYTPEHHSS 3HEPrus rasa

1) ysemmumiacs Ha 300 [Ix
2) yBemmumaack Ha 600 Jx
3) ymensmmmnack Ha 300 [k
4) He W3MEHMJIACh

B xyOudeckoM MeTpe BO3qyXa B IMOMEIIeHHH npu TeMmeparype 20°C HaxomuT-
2 o

cs 1,12-107° kr BoasHBIX T1apoB. [Tob3ysich TaOMUIeH TIIOTHOCTH HACHITIIEHHBIX

[1apoB BOJbI, ONPEIEIUTE OTHOCUTENIBHYIO BIAXKHOCTh BO3yXa.

t, °C 16 |17 ] 18 1920 ] 21 | 22 | 23 | 24 | 25
0,10 ke | 1,36 | 1,45 1,54 1,63 [1,73] 1,83 | 1,94 |2,06|2,18] 2,30
1) 100% 2) 75% 3) 65% 4y 55%

JIBa TOYEUHBIX B3JEKTPUUECKHUX 3apAna JEHCTBYIOT Apyr Ha Apyra C Cuia-
mu 9 MxH. Kakumu ctanyT cuiibl B3aUMOJICHCTBUSL MEXAy HUMH, €CIIH, HE Me-
HSASL PAacCTOSTHUE MEXAy 3apsAlaMHi, yYMEHBIIUTh MOIYJb KaXIOTr0 W3 HHUX

B 3 paza?
1) 1 mxH 2) 3 mxH 3) 27 mxH 4) 81 mxH
JIBa pe3ucropa BKIIIOYEHBI B JIEKTPUYECKYIO IIETb
2 OM 8 Om
nmocienoBareibHo (cM. pucyHOK). Kak cooTHOCATCS
MOKa3aHHs HJCAJbHBIX BOJBTMETPOB, H300paKeH-
HBIX Ha cxeme?
1 1
1) U|:2U2 2) U|:4U2 3) UIZZUZ 4) UIZEUZ
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C wucnonb3oBaHueM 3akoHa apajes I HSNEKTPOMATHUTHOW WMHIYKIMU
(€in = —&) MOKHO OOBSCHUTH
At

1) OTKJIOHEHME MAarHWUTHOHM CTPEINKH, PACIOJIOKCHHOH BOJIM3HM NMPOBOJHUKA C
TOKOM TapaijeabHO eMy

2) BO3HMKHOBEHHE CHIIBI, JEHCTBYIOIIEH Ha JBIKYLIYIOCS 3apsS KEHHYIO 4acTH-
Iy B MArHUTHOM IIOJIE

3) B3amMOAEHCTBHE ABYX MapalIEIbHBIX IIPOBOAOB, IO KOTOPEIM HAET TOK

4) mosBICHUE TOKA B 3aMKHYTOW KaTYIIKE B ITPOIIECCE YAAICHUS U3 HEE ITOCTO-
SIHHOTO MarHuTa

Hanp;m(eHI/Ie Ha KJICMMax KOHIACHCATopa
B Koyie0aTeIbHOM KOHTYpPE MCHACTCA C
TEYCHUEM BPEMCHH COTJIACHO TpaduKy
1 Ha pucyHke. Kakoe mpeoOpazoBanue
SHEPIUU NPOUCXOAUT B KOHTYpE B IPO-
1 N\ 2 B 4 N10°c mexyrkeor2:10° ¢ xo 3-10° ¢?

1 N

1) SHeprus MarHUTHOTO IOJS KaTyIIKA YMEHBIIAETCSI OT MAaKCHMaJIbHOTO
3HaueHus 10 0

2) sHeprus MarHUTHOTO TIOJI KaTYIIKH TpeodpasyeTcs B SHEPTHIO JIICK-
TPUIECKOTO TOJIS KOHAEHCATOpa

3) sHeprusi JIEKTPUUECKOrO IOJIT KOHIECHCATOpa YBEIMYUBACTCS JIO Mak-
CHUMAJIBHOT'O 3HAYCHUA

4) sHeprust 3NEKTPUIECKOT0 TOJI KOHAECHCATOpa Mpeodpa3yeTcs B YHEPTHIO
MAarHuTHOIO MOJIA KaTyIIKN

Ha pucyHke moka3aH X0[ JIyda CBETa 4epe3 CTEKIISH- |
HYIO TIpU3MY, HaXOJSIIylocs B Bo3xyxe. Ecim Touka i
O — LeHTp OKPYXXKHOCTH, TO MOKa3aTelb IIperomie-
HUSL CTEKJIA 11 PaBEH

CD OB AB
D 75 2 op 3 e




A20

A21

A22
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B mHepuanpHO# chUcTeMe OTCYeTa CBET OT HENOABHXK-
HOTO MCTOYHHMKA PACIPOCTPAHSIETCS CO CKOPOCThIO ¢. B
9TOH CHCTEME OTCUYeTa NCTOYHHK CBETa M 3€PKaJO JBH-
JKYTCSl C OJMHAKOBBIMU CKOPOCTSIMH U B OIHOM HampaB-
JeHnn (cM. pUCYHOK). KakoBa CKOpPOCTh OTpa)KEHHOTO
CBETa B CUCTEME OTCYETa, CBS3aHHOH C HICTOYHUKOM?

1 ¢ 2) ¢c-2v 3) ¢c+2v

m
JIBe "acTulbl, UMEIOLUE OTHOILIEHUE 3apsIoB L 8 u Macc —= = 2, NBU-
q ny
JKYTCSL B OJHOPOJHOM 3JICKTpHUUECKOM moyie. HadanbHas CKOpocTh y 00eux
yacTul paBHa Hyiro. OnpenenuTe OTHOUIEHHE UMITYJIbCOB 3TUX YaCTHUIL P2 B
P

OJIUH U TOT K€ MOMCHT BPEMECHMU ITOCJIC HaYaIa JIBMKCHUA.

1 16 2) 2 3) 8 4) 4

Atom Oopa §B COICPKUT

1) 8 mpoToHOB, 5 HEHTPOHOB W 13 37TEKTPOHOB
2) 8 mpoToHOB, 13 HEWTPOHOB M 8§ HIEKTPOHOB
3) 5 mpoToHOB, 3 HEHTPOHA M 5 3IEKTPOHOB

4) 5 npoTtoHOB, 8 HEUTPOHOB M 13 HIEKTPOHOB

Kakas nons paguoakTUBHBIX aTOMOB PAacHalaeTCs 4epe3 MHTEpBal BPEMCEHH,
paBHBII IByM IepHojaM Hoiypacnana’?
1) 100% 2) 75%

3) 50% 4) 25%

IIpn pagnoakTHBHOM pacmaje 5%6 Ra ncmyckaercst onHa a-uactuna. Ilpu 3Tom
MIOTy4aeTcs sIAPO IEMEHTa

1) 3'Np 2) 5'Pa 3) s Rn 4 »H'U
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B ombiTax mo GoTodddexTy B3I TUIACTHHY M3 METalla ¢ paboTod BBIXO/a

A24

A25

3,55B u crami ocBemarh ee cBetoM uacTotsl 3-10'* ' 3atem wactory ma-
Jlalolllel Ha IJIaCTUHY CBETOBOM BOJIHBI YBEJIUYMIM B 2 pa3a, OCTaBUB HEU3MEH-
HOW MHTEHCHBHOCTH CBETOBOTO ITyuyKa. B pe3ynbraTre 3TOro MakCHManbHast K-
HETHYecKas SHeprus (oToIEKTPOHOB

1) He U3MEHMIIACH, T.K. (POTOIIEKTPOHOB HE OyIeT
2) yBemmumiach Ooiee 4eM B 2 pasza

3) yBemuumiach B 2 pasza

4) yBenmmumIach MEHEe 4eM B 2 pasa

Ha PUCYHKE IIOKa3aHa 4YaCTbhb MIKaJIbl KOMHATHOI'O
tepmomMeTpa. Ompenenure abCONIOTHYIO TeMIIepa-
Typy BO3AyXa B KOMHATE.

= = ]
A S L
1) 21°C 2) 22°C 3) 275K 4) 295K

ITpu IpOBENEHNH SKCIEPUMEHTA YISHNK HCCIEN0BaT 3aBHCHMOCTD MOZLYIIS CH-
MBI YIPYTOCTH NPYXKHHE OT JANHHBI HPYKHHBI, KOTOPAs BEIPAXKAETCS  (POPMyY-
noit F(I)=k|l—1y|, rne I, — miuHa npyxuHsl B Hene(pOPMHPOBAHHOM CO-
crosiHuy. I'padyK MOMydeHHOH 3aBUCUMOCTH NPUBE/IEH HA PUCYHKE.

AF H

10

A N
’

N d

8 10 12 Lcm

0 2 4 6

Kaxkoe(-ne) u3 yTBep>kIeHHI COOTBETCTBYET(-I0T) pe3yIbTaTaM OIbITa?
A. XKectrocTp npy>xunbl paBHa 100 H/Mm.
b. Jlnuna nipy>XuHBI B He1e()OPMUPOBAHHOM COCTOSIHAN paBHA 6 CM.

1) Tompko A 2) Tonbko b 3) uA,ub 4) nu A,Hu b
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cumeo0106, HaUUHan ¢ nepeoil knemouku. Kaycoyo yugpy nuwume
6 OMOenbHOIl KemouKe 6 COOMEemCcmeuu ¢ npugedeHHviMu 6 Oaanke 00-
pasyamu.

B cocyne Hem3MeHHOTO 00beMa HaXOAUTCS WaealbHbIN Ta3. YacTh ra3a BhITyC-
KaJli U3 COCyJla TaK, YTO JIaBJIEHHE OCTaBaJIOCh HEM3MEHHbIM. Kak n3mMeHunucep
IIpY ATOM TeMIlepaTypa ra3a, OCTaBIIErocst B COCy/ie, €ro INIOTHOCTh U KOJIuYe-
cTBO BemiecTBa? [ KakHOM BEIMYMHBI ONPEIEINTE COOTBETCTBYIOIIMH Xa-
paktep ee U3MEHEHHUS:

1) yBenuuuiach
2) yMeHbIIWIACh
3) He u3MEeHUIach

3amumuTe B TaONHIYy BEIOpaHHBIC TUQPHI TS KaX 01 (U3NIECKOI BEITHIMHEI.
Ludps! B 0TBETE MOTYT TOBTOPSTHCS.

TeMnepaTypa raza | [lmoTHOCTH raza KommuectBo BCIICCTBA

[lIapuk GpoIIeH BEPTHKAIBHO BBEPX C HAYATIBbHOM CKOPOCTHIO U (CM.
PHUCYHOK). YCTaHOBHTE COOTBETCTBHE MEXAy Irpadukamu u duznde-
CKUMH BEJIMYMHAMH, 3aBUCHMOCTH KOTOPBIX OT BPEMEHH 3TH Ipaduku
MOTYT HPEACTABIATSH (f) — Bpems mosnera). K xaxxmoil mo3sunuu nepso-
ro CTOJNONa MOJO0EpUTE COOTBETCTBYIONIYIO MO3HIIMI0 BTOPOTO M 3a-
MUIIUTE B TaOJIUITy BBIOpaHHBIE IU(PHI 0]] COOTBETCTBYIOMIUMH OY-
KBaMH.

<V

I'PAOUKU OU3NYECKUE BEJIMYWHBI
A
A) \ _ 1) xoopaunaTa mapHKa
0 fo t 2) TPOEKIHA CKOPOCTH IIapuKa
\ 3) mpoeKIus yCKOPEHHS IMaphKa
4) MOAyNb CHJIBI TSIKECTH, ACHCTBYIOMECH Ha
IapuK
B) 0“ t? -
: t
A b

© 2010 denepanbHas ciryxba o Hax3opy B cepe obpazoBanus u Hayku Poccniickoit denepanun
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Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
Yucio Haodo 3anucams 6 O1aHK omeemoe Ne 1 cnpaea om Homepa coomeem-
cmeyruezo 3adanus, Hauuhasa ¢ nepeou Kiemouku. Kaorcowviii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUWIUME 8 OMOETbHOU KIeMOYKe 8 COOm-
eemcmeuu ¢ npueedeHHvIMu 6 0aanke oopasyamu. Eounuyvt guzuueckux
6eIUYUN RUCAMb He HYIHCHO.

Ha nmocnennem xuimomMeTpe TOPMO3HOTO ITyTH CKOPOCTH MOE€37[a yMEHBIINIACh
Ha 10 m/c. KakoB oOuuii TOpMO3HOH ITyTh T0O€3/1a, €CIIM TOPMOXKEHUE TPOHC-
XOIMJIO C MOCTOSHHBIM YCKOPEHHEM, a CKOPOCTh B Hadaye TOPMOXEHUS paB-
Hs1ach 72 km/4?

WneanbHbI 0OJHOATOMHBIN T'a3 HAXOJUTCS B COCYAE MO/ JaBIeHUEM 2-10° IMa.
Ero BHyTpenHss sHeprus paBHa 1,8 x/[x. Omnpexnenute 00beM cocyna.

Korma menp pa3oMkHyTa (CM. PHCYHOK), MIEATbHBIA BOJBT-
MeTp nokassiBaeT 8§ B. ITpu 3aMKHyTOI enu BOIBTMETp MOKa-
3piBaeT 7 B. ComporuBneHue BHemHed nenu paBHO 3,5 OM.
UeMy paBHO BHYTpPEHHEE CONPOTHUBIEHHE MCTOYHHKA TOKa?
OTBeT OKPYTIIUTE 10 JECATHIX.

He 3a6y0vme nepenecmu ¢ce omeenul 6 O1anK omeemos Ne 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

Ha pucyHke npuBeleHa 3JEeKTpUYECKas IIEIb, COCTOS-

masi U3 TalbBaHMYECKOTO JJIEMEHTa, peocTaTa, TpaHC-

(dopmaropa, amriepMeTpa U BOJIBTMETpa. B HavabHBIN

MOMEHT BPEMEHH IIOJI3YHOK PeocTaTa yCTaHOBJIEH MOCe-

penvHe W HemoaBKeH. ONMupasch Ha 3aKOHBI AJIEKTPO-
© TUHAMUKY, OOBSCHUTE, KaK OyJIyT M3MEHSATHCS IMOKa3a-

HUS IPUOOPOB B TPOIIEcCe MEPEMEICHNUS TTOJI3YHKA Peo-
crara BHU3. DJ]C caMOMHAYKITNH MTPEeHEOPEdb 10 CPaBHEHHIO C £ .

Ilonnoe npasunvhoe pewienue kaxcoou uz 3aday C2—C6 0013cno 6Knouams
3aKOHbL U POPMYNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CHAMOYHO
0n1a pewienus 3a0auu, @ MaKdice mamemamuiecKue npeoodpazoeanus, pac-
yemol C YUCIEHHLIM OMEEHOM U, NPU HEO0XO00UMOCHmU, PUCYHOK, NOAC-
HANOWUIL peulenue.

Ipu BeIMONHEHNH TpIOKa «JleTalomuii BENOCUIIEICT» TOHIIHUK JBHXKETCS 110
TPaMIUIMHY TOJ JEHCTBHEM CHJIBI TSKECTH, HAUMHAS IBHIKEHHUE U3 COCTOSHHMS
MOKOsI ¢ BBICOTHI H (cM. pucyHOK). Ha kpaio TpaMIUIMHA CKOPOCTH T'OHIIHKA
HaIpaBJICHa I10J] TAKKM YTJIOM K TOPH30HTY, YTO JATbHOCTh €r0 MOJeTa MakK-
cuManbHa. [IponereB Mo Bo3ayXy, TOHIIHK IIPH3EMIIIETCS HAa TOPH30HTAIBHBIN
CTOJI, HAXOIAIINIICA Ha TOW K€ BBICOTE, UTO U Kpail TpaMruinHa. KakoBo Bpems
nosiera? CoNpoTHBIEHUEM BO3yXa M TPEHHEM ITpeHeOpeyb.

© 2010 denepanbHas cinyxba 1o Hax3opy B cepe oOpazoBanus u Hayku Poccniickoit denepanun
Konmposanue ne gonyckaercs

Ccepraeckyto 000I0UKy BO3AYIIHOTO IIapa AETAIOT M3 MaTepHaa, KBaJpat-
HBI MeTp KoToporo umeer maccy 1 kr. lllap HanmonHAOT renuem npu aTMo-
cheprom pasinennn 10° [Ta. OnpenennTe MUHAMATBHYIO MacCy 0GOTOUKH, IPH
KOTOpOH Iap HAa4YHEeT MOAHUMATH caM cebs. TeMmeparypa reius M OKpyxKaro-
1mero Bo3yxa ojuHakosa u paaa 0°C. (Ilmomams chepsr S = 4777, 00BeM ma-

paV= %mﬁ.)

[Tonbrit mapuk maccoit m = 0,4 r ¢ 3apsagom g = 8§ HKn ABMKETCS B TOPU30H-
TQIFHOM OIHOPOJHOM 3JIEKTPHYECKOM TONe, HAIMpPsHKEHHOCTh KOTOPOTO
E =500 xB/m. Kakoii yron o o0pa3yeT ¢ BEpTHKAIbIO TPACKTOPHS IIapUKa,
€CITH ero HavabHasi CKOPOCTh PaBHA HYJIIO?

HeGonpmioli rpy3, MOABEIICHHBIH HA HUTH JUTMHOW 2,5 M, COBEpIIaeT rapMo-
HUYECKHEe KOJIeOaHWs, P KOTOPHIX €r0 MaKCHMaJbHAasi CKOPOCTH TOCTHTAeT
0,2 m/c. TIpu momonmm cobOuparomei JHMH3BI ¢ POKyCHBIM paccrosaueM 0,2 M
n300pakeHre KOIEOIIOMEerocs Tpy3a Mpoennupyercs Ha 3kpaH. [ 1aBHas onTH-
geckash OCh JIMH3BI MEPHCHAMKYISApHA IUIOCKOCTH KoyieOaHWH MasTHHKA U
TUTOCKOCTH 9KpaHa. MaKCHManbHOe CMeIIeHNe N300pakeHns Tpy3a Ha SKpaHe
oT paBHOBecHOro coctasisieT 0,15 M. Onpenenure paccTOSIHAE MEXAY ILIOC-
KOCTBIO JIMH3BI U 3KPAHOM.

IIpn obmyuennn karofa cBETOM ¢ JUIMHOH BOJHBI A = 200 HM (OTOTOK mpe-
KpamraeTcst IpH HaNpsDKeHUH MexIy aHonoM u kartogom U= 1,9 B. Ompene-
JIUTE KpacHyIo rpaHuily Gotodddexra Ay 11 BemecTBa GpoTokaTona.



Enunbiii rocynapcrBennslii 3x3amed no PU3UKE
Bapuant Ne 121

HHcTpyKnus mo BHINOJHEHHIO PadoTHI

Jis BBIMOMTHEHHs JK3aMEHAIMOHHOW paloThl MO (PHU3MKE OTBOAUTCS
3,5yaca (210 wmwunyT). PabGotra coctomT wu3 3 wyacTed, BKIIOYAIOIINX
36 3agaHui.

Yacts 1 comepxut 25 3amanuii (A1-A25). K xaxxgomy 3amaHuio gaercs
4 BapuaHTa OTBETA, U3 KOTOPBIX MPABUIBHBINA TOIBKO OJUH.

Yactp 2 copepxut 5 3apanuii (B1-BS), Ha koTOpbIe cnenyer AaTh Kpart-
kuit orBet. s 3aganuit Bl u B2 orBer Heo6xoanMo 3amnucaTh B Buae Habopa
uudp, a g 3aganuii B3-B5 B Buae uncna.

Yactb 3 coctouT u3 6 3amau (C1-C6), a1 KOTOpBIX TpedyeTcs naTh pas-
BEPHYTHIE PEILICHMUS.

[Ipu BeImonHeHuu 3agannii B3—B5 vactu 2 3HaueHue MCKOMOUW BeIHYHU-
HBI CJIEyeT BBIPA3HUTh B TEX eIMHHUIAX (HU3UUECKUX BEIUYHH, KOTOPHIC yKa3a-
HbI B ycioBUHU 3aganus. Eciin Takoro ykasaHus HET, TO 3HaUCHUE BEIMYHHBI
cienyet 3anmucath B MexnayHapoanoit cucteme eaunur; (CU). Ilpu Beaucie-
HUY pa3peniaeTcsi HCIOoIb30BaTh HEMPOTPAMMHUPYEMBIH KallbKyISATOP.

BHuMmaTenbHO NpouuTaiTe KaXkqoe 3aJaHue U IpeasiaraéMble BapHAHTHI
OTBETa, €CIIi OHW MMeroTcs. OTBeYalTe TONBKO IMOCIE TOTO, KaK BBl MOHSIIH
BOTIPOC U MPOAHAIM3UPOBAIH BCE BAPUAHTHI OTBETA.

Brinonngiite 3a1aHus B TOM HOpsJKE, B KOTOpOM OHU JaHbl. Eciu  ka-
KOE-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyaHEHHe, mponyctute ero. K mpormymieH-
HBIM 33J]aHUSIM MOXHO OyJI€T BEpHYTBCS, €CJIA Y BaC OCTAHETCS BpeMsl.

3a BBINOJIHEHNE Pa3IMUHBIX 110 CJIIOKHOCTH 33/1aHUH 1aeTcs OAuH win 60-
nee 6ayuioB. banibl, moydeHHbIE BAMU 32 BBITOJHEHHBIE 3a/IaHHsI, CYyMMHUPY-
torcst. [locTapaiiTech BBIMOIHUTH KaK MOXKHO OOJIbINe 3aJaHuii 1 HaOpaTh Hau-
OoJiblliee KOJUYECTBO 0aLIOB.

Kenaem ycnexa!
Hwxe npuBeneHsl cipaBoYHbIE JaHHbBIE, KOTOPbIE MOT'YT IMOHA00UTHCS
BaM IIPU BBITIOJHCHUU PaOOTHL

)IeCﬂTl/l‘lHl)le NPUCTABKH

Koncmanmeut

YUCJIO T n=23,14

yCKOpeHHe cBOOOJHOTO Ma eHus Ha 3eMiie g=10wm/c’

IpaBUTALMOHHAS MTOCTOSIHHAS G=6,710" H-m*/xr’

YHHUBepCallbHas ra30Basi OCTOSTHHAS R =8,31 Ix/(monp-K)

MOCTOsIHHAs boybliMaHa k=1,3810"% /K

[IOCTOSIHHAsT ABOTaJpo Ny =6 10% monp !

CKOPOCTb CBETa B BaKyyMe c=310° m/c

K03 QHIMEHT IPONOPIHOHANEHOCTH B 3aKkoHe Kynona &= 47; =9:10" H-M/Kn’
0

MOJIYJIb 3apsi/ia AJIEKTPOHa (3JIeMEHTapHbIH 1o

SNEKTPUYECKHUIA 3apsi) e=1,6-10"" K

noctosinHas [lnanka h=6,610" Jx-c

Coomnowenue mexncoy pa3nuuHblMu eOUHUUAMU

TeMIeparypa 0K=-273°C

aToMHas eIMHULA MACCHI laewm =1,66-10% kr

1 aToMHast eIMHUIIA MacChl OkBUBajeHTHa 931,5 MbaB

1 SMEeKTPOHBOIBT 15B=1,6-10" JIx

Macca wacmuy

3JIEKTPOHA 9,1-10>'kr ~ 5,5-10*a.e m.

IpOTOHA 1,673-107% kr = 1,007 a.e m.

HelTpoHa 1,675-10%" xr ~ 1,008 a.e m.

Ilnomnocmo MO/ICOJIHEYHOT0 Macia 900 kr/™°

BOJIBI 1000 kr/m’ ATFOMHHUS 2700 kr/m’

apeBecuHE (cocHa) 400 kr/m’ Kenesa 7800 Kr/™m’

KepocrHa 800 kr/m’ pTyTH 13600 xr/nm’

Yoenvnan mennoemxocme

BBl 4,2-10° Jk/(xr-K) amomuHnsS 900 JIx/(xr-K)

mppa 2,1-10° Jix/(xr-K) Meu 380 Jx/(xr-K)

JKelesa 460  JTx/(xr-K) 4yyryHa 500 JTx/(xr-K)

CBUHIIA 130 JTx/(xr-K)
Yoenvnas mennoma

mapooOpa3oBaHUs BOJBI 2,3-106 Jik/kr
IUTaBJICHUS CBUHIIA 2,5-10* Iik/kr
TUTABJICHUS JIBJA 3,3-10° JIx/kr

Hopmanvnuwie ycnogus:  1aBiieHHE 10° Ia, temnepatypa 0°C

Haumeno- | O6o3naue- MHuoxu- Haumeno- | OGo3naue- MHuoxu-
BaHHe HHE TeJb BaHHe HHE TeJb
rura T 10° CaHTH c 107
Mera M 10° MUJUTH M 10°
KHJIO K 10° MHKPO MK 10°
TeKTO r 102 HaHO H 107
Jielu i 107! MHUKO Il 1072

Monapuaa macca

asora 28:10° Kkr/Monb KHUCJIopoaa 32:107 xr/moms
aprona 40-107 xr/mMomb uTus 6:10° Kkr/Momb
BOZIOpOJIa 2.107 kr/moib MOJIMOIEHA 96107 Kr/mMomb
BO3JIyXa 29.103 kr/mMomb HeoHa 20-107  kr/mMons

reus 4-107 xr/momb YTIEKHCHoro raza  44-107  Kr/Monb




Yacts 1

Ilpu evinonnenuu 3adanui wacmu 1 ¢ o6nanke omeemos Ne 1 noo nomepom
6bInoIHAEMO020 6amu 3a0anusn (A1-A25) nocmasvme 3HAK «X» 6 KlemoOUKe,
HOMep KOMOpOoii cOOmeemcmayem Homepy 8blOpaniozo eamu omeema.

quHpe TCJIa OIBUTaJIUCh 110 OCHU Ox. B Ta6n1/1ue MpeaACTaBJICHA 3aBUCUMOCTb UX
KOOpAMWHAT OT BPEMCHU.

t,c 0 1 2 3 4 5

x,M | 0 2 4 6 8 10

x,M | 0 0 0 0 0 0

X3, M 0 1 4 9 16 25

xe,M | 0 2 0 -2 0 2
Kaxoe 13 Tex MOrio 1BUraThcsi paBHOYCKOPEHHO?
1)1 2) 2 3) 3 4) 4

[lapuk ABMKETCS 1O OKPYKHOCTH PaUyCOM F CO CKOpOCThIO U. Kak m3MeHHUT-
Cs LEHTPOCTPEMHUTENBHOE YCKOPECHHUE IIapUKa, €CIH pamuyC OKpPY>KHOCTU
YMEHBIIUTE B 3 pa3a, OCTABUB CKOPOCTH LIapHKa IMPEIKHEH?

1) yMeHbIIUTCS B NE) pa3

2) yMeHBIIHUTCSA B 3 pasa
3) ymeHsmmTcs B 9 pa3
4) yBemuuurcs B 3 pasa

o 4 o
IpyxwuHa, xecTKocTh KoTopoi k= 10" H/M, mon aeiicteuem cuisl 100 H pac-
TSHETCS Ha

1) Im 2) 10cMm 3) 1eum 4) 1 mm

9
[Hapbr OBMKYTCS CO CKOPOCTSIMH, TIOKa3aHHBIMUA Ha PHCYHKE, U 0
crankuBatoTcs. Kak Oyzer HampaBieH CyMMapHBIA HMMITYJIbC S
IIapOB MOCIIE CTOIKHOBEHUS, €CIH yIap abCOIIOTHO yIPYTHid? 32

1) —» 2\ H A 4)t

ManpuuK CTOJNIKHYJI CAaHKHU C BEpPIINHBI TopkH. Cpasy Hocie TOIdKa CAaHKH HMe-
1M cKopocTh 5 M/c. Beicota ropku 10 M. TpeHHe CaHOK O CHET NPEeHeOPEeKUMO
Maino. KakoBa cKOpOCTh CaHOK Y MOAHOXKHUS TOPKU?

1) 7,5w/c 2) 10m/c 3) 12,5wm/c 4) 15wm/c

[epnon xomebaHwMii MOTEHIMATBFHON SHEPTHH NMPYKUHHOTO MasTtHHKa 1 c. Ka-
kuM Oyner mepuoj ee KosicOaHUH, €ClM MacCy Ipy3a MasTHHKA U JKECTKOCTb
NIPYKUHBI YBEJIUYUTH B 4 paza?

) lc 2) 2¢ 3) 4c 4) 0,5¢

C Kakoif MaKCHMaJIbHOH CKOPOCTBIO MOKET OE€3011aCHO JBUraThCs aBTOMOOWIIb
IT0 TOPU3OHTAIIFHOM JOpore Ha MoBOpOTe paxmycoM 81 M, ecmu kodddummeHT
TpeHus KoJiec o gopory paseH 0,47

1) 12wm/c 2) 15wm/c 3) 16,2 m/c 4) 18 m/c

B pesynbrate oxnaxkaeHHs HIEAIBHOTO ra3a CpPeAHssl KMHETHYecKas SHeprus
TEIUIOBOTO JIBMXKEHHS €ro MOJIEKYJI YMEHbIIWIAch B 3 paza. AOCOJIOTHAs TeM-
rieparypa rasa InpH 3ToM

1) yBenmumiace B 3 pasa

2) yMeHBIIWIIACh B V3 pa3s

3) yBemuumnack B +/3 pas

4) ymeHbIIWIIACh B 3 pa3za

OMH MOJIb pa3peKEHHOTO Ta3a CHavala H30TEPMHUYCCKH PACIIUPSETCS, a 3aTeM
n300apHO HarpeBaeTcs. Ha kakoM M3 PHCYHKOB M300paxkeH rpaMk THX IPO-
meccoB?

N




5
VaenpHast Temiora miaBieHus gpaa 3,3-10° Jk/kr. OTo o3HAYaeT, 4To I
IUIaBJICHUS

1) mo6oit Macchl JIbJia TIPH TEMIIEpAType TUIABJICHUS HEOOXOIUMO KOJIHMYECTBO
terots 3,3-10° Jox

2) 1 kr JpJa mpu TeMIepaType IUIaBlIeHHUsT HEOOXOAMMO KOJMYECTBO TETUIOTHI
3,3-10° Jix

3) 3,3-10° kr nbaa TP TEMITEpaType TUIABICHUST HE0OXOAUMO KOJIMYECTBO TEll-
sote 3,3-10° [k

4) 3,3-10° kr mpaa TP TEMITEpaType TUIABJICHUST HE0OXOUMO KOJIUYECTBO TEIl-
notel 1 Ix

I'a3 momy4wn komuuectBo TerioThl 300 [k u coeprma padory 300 Ix. Ilpu
9TOM BHYTpPEHHSS SHEPTHSI ra3a

1) yBenmumnace Ha 300 ¢
2) ysenuuwmiack Ha 600 [k
3) ymensmmnacs Ha 300 [k
4) He U3MEHHuJIaCh

B xybudeckoMm MeTpe BO3oyxa B moMeleHuu npu temmneparype 20°C HaxoauT-
cs 1,12~10’2 KT BOJSIHBIX MapoB. [1op3ysck Tabmiuiiell IIOTHOCTH HACHIIIEHHBIX
MapoB BOJBI, ONPEJCITUTE OTHOCUTENFHYIO BIKHOCTh BO3IyXa.

t, °C 16 | 17 | 18 | 19 | 20 | 21 22 1 23 | 24 | 25
p, 102 ke/m® | 1,36 | 1,45]1,54 1,63 1,73 | 1,83 | 1,94 |2,06 2,18 2,30
1) 100% 2) 75% 3) 65% 4) 55%

HBa TOYCYHBIX JBJICKTPHUUYCCKUX 3apsaa I[eflCTBleT Apyr Ha JApyra ¢ cuiaa-
mu 9 MxH. Kakumu CTaHYT CHUJIbL B3aUMOJICHCTBUS MEXAYy HUMHU, €CJI1, HE MC-
HiA PpacCTOAHUEC MCOXKAY 3apsagaMu, YMCHBIIUTb MOAYJIb KaXI0ro M3 HHX

B 3 paza?
1) 1 mxH 2) 3 mxH 3) 27 mxH 4) 81 mxH
2 Ou 8 O JIBa pesmcTopa BKIIIOUCHBI B 3JCKTPUYECKYIO LETh

mocyeoBarebHo (CM. pUCYHOK). Kak cooTHOCSATCS
MOKa3aHMs HUICATBHBIX BOJBTMETPOB, M300pa)KeH-
HBIX Ha cxeme?

1 1
1) U1:2U2 2) U1:4U2 3) UIZZUZ 4) U1:EU2

C wucnonp3oBanueMm 3akoHa Dapajnes UIA DIIEKTPOMArHUTHON WHAYKIUU
(Sm-m = -4
At

1) OTKIOHEHHE MAarHUTHOW CTPENIKH, PAcIONIOKEHHOH BOIM3M MPOBOAHHUKA C
TOKOM TMapajjIedbHO eMy

2) BO3HHMKHOBEHHE CHIIBI, JEHCTBYIOIIEH Ha JBIKYLIYIOCS 3aps KEHHYIO 4acTH-
I[y B MAarHUTHOM TIOJIe

3) B3aumopeiicTBUE ABYX MapalleNbHBIX IIPOBOJIOB, 10 KOTOPBIM HJET TOK

4) mosBIEHHUE TOKA B 3aMKHYTOH KaTyIIKe B IIPOIIECCE yAaleHHs U3 HeE MOCTO-
SIHHOTO MarHuTa

) MOXHO OOBSICHUTB

HanpsokeHre Ha KIeMMaxX KOHIEHCATopa
B KOJeOATENIEHOM KOHTYPE MEHSETCS C
2 TEYEeHHEM BPEMEHH COTTACHO TpaduKy
1 Ha pucynke. Kaxoe mpeoGpasoBanue
SHEPTHH TIPOUCXOMUT B KOHTYPE B IIPO-
1 I\ 2 /3 4 1,107 ¢ MexyTke o7 2:107 ¢ 10 3-107 ¢?

" N

2

1) sHeprusi MarHUTHOTO MOJIsI KATYIIKA YMEHBIIACTCS OT MAaKCHMAJbHOTO
3pauenus 1o 0

2) SHEprusi MAarHUTHOTO MOJsI KATYIIKH NPeoOpa3yeTcss B SHEPIUIO JJIEK-
TPUYECKOTO TIOJISI KOHAEHCATOpa

3) aHeprus >IEKTPUYECKOTO TMOJsi KOHAEHCATOpa YBEIHYMBACTCS 10 Mak-
CHMAaJIbHOTIO 3HAYEHUS

4) sHeprust 3JIEKTPUIECKOrO I0JIs KOHEHCaTopa peodpas3yercst B SHEPTHIO
MArHUTHOTO MOJIS KATYUIKA

Ha pucyHnke moka3aH Xo[ JIyda CBeTa 4epe3 CTEKIIIH- |
HYIO TIPU3My, HaxoAsmIyrocs B Bo3ayxe. Ecimm Touka i
O — LeHTp OKPYXKHOCTH, TO MOKAa3aTelhb IIperoMIIe-
HUS CTEKJIA 11 PaBEH

CD OB AB
D 78 2 ob SN




B unepumanpHOM cuUcTeMe OTcuYeTa CBET OT HEMOABHXK-

A20

A21

A22

HOTO MICTOYHHKA PacIpOCTPaHIETCs cO CKOPOCThIO ¢. B
9TOW CHCTEME OTCYeTa MCTOYHUK CBETa M 3€PKayo JBU-
KYTCd ¢ OAUHAKOBBIMU CKOPOCTSAMH U B OJHOM Hallpas-
neHnu (CM. pHCYHOK). KakoBa CKOpOCTH OTpPa’k€HHOTO
CBETa B CUCTEME OTCYETa, CBS3aHHOM C MICTOYHUKOM?

1) ¢ 2) ¢-2v 3) c+2v

m

JIBe 4acTHIBl, HMEIOIINE OTHONICHUE 3apsAoB 22 8 u Macc —= =2, nBU-
q1 m

KYTCS B OJHOPOJHOM DIIEKTPHYECKOM moiie. HadanbHas CKOpOCTh y 00eHx

4yacTuI| paBHa HyJr0. OmpenennTe OTHOUICHHE UMITYJIbCOB 3TUX YACTHUI] Py B
)4

OAWH U TOT )K€ MOMCHT BPEMCHHU I10CJIC Havdajla ABHXKCHHUA.
1) 16 2) 2 3) 8 4) 4

ATom Gopa E;B COIEPHKUT

1) 8 mporoHOB, 5 HEUTpPOHOB ¥ 13 AJIEKTPOHOB
2) 8 mpoToHOB, 13 HEHUTPOHOB U 8§ IEKTPOHOB
3) 5 npotoHOB, 3 HEUTpPOHA W 5 JIEKTPOHOB

4) 5 mpoTOHOB, 8 HEUTPOHOB W 13 IJIEKTPOHOB

Kakas A0JI1 paAUOAKTUBHBIX aTOMOB pacnagacTCsa 4€pe3 HHTCPBAJI BPCMCHH,
PpaBHBII IBYM IepHOAaM Moiypacnana?
1) 100% 2) 75%

3) 50% 4) 25%

22
HpI/I paaAuOaKTUBHOM pacriage 886 Ra HCITYCKAC€TCs OAHa O-4YacTula. HpI/I 3TOM
TOJy4aeTCs aApo 3JICMCHTa

D &'Np 2) §i'Pa 3) & Rn 4 5'U

B ompiTax mo ¢otos(dekry B3N IIACTHHY U3 MeTaia ¢ paboTod BBIXOJa

A24

A25

3,53B u cranu ocBemiaTth €¢ CBETOM YacCTOTHI 3-10" I'm. 3arem 4acToTy Ta-
JIAroIel Ha IUIaCTHHY CBETOBOM BOJIHBI YBEJIUYMIM B 2 pa3a, OCTABUB HEM3MEH-
HOW WHTEHCUBHOCTH CBETOBOTO ITy4Ka. B pe3ynbTare 3TOro MakcuMallbHasi KH-
HETHYECKas SHEPTHUS (POTOIIEKTPOHOB

1) He m3MeHHIACh, T.K. (POTOIEKTPOHOB HE OyaeT
2) yBenuuwmiiach Oojiee yeM B 2 pasa

3) yBenuuuiach B 2 pasza

4) yBenuuumiach MeHee yeM B 2 pasza

Ha pucyHke nokasaHa 4yacTh LIKajbl KOMHAaTHOI'O
tepmomMerpa. Omnpeznenure abCONIOTHYIO TeMIlepa-
TYpy BO3[yXa B KOMHATe.

= = =
e &) —
1) 21°C 2) 22°C 3) 275K 4) 295K

[pu mpoBeJEHUH SKCIIEPUMEHTA YUSHHUK HCCIIEI0BA 3aBUCHMOCTh MOJYJISL CU-
JBI YHPYTOCTU MPYXKUHBI OT JUIMHBI NPYXKUHBI, KOTOpasi BEIpakaeTcst (hopMmy-
noit F(1)=k|l—1,|, rae I, — amuna npyxuHEl B HeAeHOPMUPOBAHHOM CO-
crosHuH. ['padk NoTy4eHHOW 3aBUCMMOCTH MPUBEZIEH HAa PUCYHKE.

\ F,H

—_

N N o
7

0 2 4 6 8 10 12 Lcm

Kaxoe(-ue) u3 yrBep>kaeHH COOTBETCTBYET(-10T) pe3yIbTaTaM OmbITa?
A. XKectkoctb npyxunsl paaa 100 H/m.
b. /lnuna npyxuHbI B HeAe()OPMUPOBAHHOM COCTOSTHUHM PaBHA 6 CM.

1) Tompko A 2) Tonpko b 3) uA,ub 4) ean A,an b



Yactp 2

Omeemom K kaxcoomy u3 3aoanuii B1-B2 6yoem nexomopas nocnedosa-
menvHoCmY Yupp. Imy nociedoeamenvbHOCMy HAOO 3anucams 6 0J1AHK OM-
eemoe Ne 1 cnpasa om nomepa coomeemcmayouieco 3a0anus 6e3 npooenos
U Opy2ux CuMe0J108, HAUUHAA ¢ nepeoil Kiemouku. Kaxcoyrwo yugpy nuwiume
6 OmOeIbHOIl KilemoyKe 8 COOMEEencCmeuu ¢ NpueeOeHHbvIMU 6 D1aHKe 00-
pazuamu.

B COCy/l€ HEM3MEHHOI'O o0beMa HaXOJIUTCS UealbHBIN ra3. Yacts raza BBIITYyC-
KaJii U3 cocyJa TakK, YTO AABJICHHUC OCTaBaJIOCh HCU3MCHHBIM. Kak usmenunmmce
IIpU 3TOM TEMIICpAaTypa ra3a, OCTaBIICrocsa B COCyac, €ro ImIOTHOCTb U KOJIHNYC-
CTBO BeIJ.[eCTBa? HHH Ka)l(,Z[Oﬁ BCJIMYMUHBI OIPCACIIUTC COOTBCTCTByIOH.[I/Iﬁ Xa-
PaKTEp €€ UBMCHCHU !

1) yBenmumiace
2) yMEHBIIWIACh
3) He U3MEHUIACh

3anumure B TabIUIly BEIOpaHHBIE NUGPBL [T KaXI0H (U3NUECKON BETUUUHBI.
[{udpsl B 0TBETE MOT'YT HOBTOPSITHCA.

Temneparypa raza | IlnorHocts raza| KonuuecTBo BelecTsa

[Iapwk GpoIEH BEPTUKAIBHO BBEPX C HAYATBLHOM CKOPOCTHIO U (CM.
PHCYHOK). YCTaHOBUTE COOTBETCTBHE MEXIy rpadukamMu u ¢usnue-
CKHMHU BEIMYHHAMH, 3aBUCHMOCTH KOTOPBIX OT BPEMEHH 3TH rpauKu
MOT'YT MPEACTABIATE (fy) — Bpems mojera). K kax10i mo3uiun nepeo-
ro cronfia moadepuTe COOTBETCTBYIOIIYIO MMO3MI[MI0 BTOPOTO H 3a-
MUIIATE B TaOJMITY BHIOpaHHBIC ITUQPPHI TI0J] COOTBETCTBYIOIIUMU OY-
KBaMHU.

<y

I'PA®UKU OUBNYECKUE BEJIMYNHBI
A
A) \ _ 1) xoopauHara mapuka
0 fo t 2) IPOEKLHs CKOPOCTH LIAPUKA
\ 3) mpoekius yCKOpeHHs MapuKa

4) Momynb CHUJIBI TSKECTH, ACUCTBYIOLIEH Ha
LIAPUK
B)

~Y

Omeemom K Kaxcoomy u3 3aoanuii B3—B5 6yoem nexomopoe uucno. 3mo
yucno nHado 3anucams 6 6nank omeemos Ne 1 cnpasa om nHomepa coomeem-
cmeyruwiezo 3a0anus, Hawuhas ¢ nepeou Kiemouku. Kasxxcowvrii cumeon
(uudhpy, 3anamyio, 3HaK MuHyc) RUMUMEe 8 OMOEIbHOU KlemouKe 8 coon-
éemcmeuu ¢ npueedeHHvIMU 6 0aanke oopasyamu. Eounuyst guzuueckux
8eJIUYUH RUCAMD He HYHCHO.

Ha mocnenHeM KHIIOMETpe TOPMO3HOTO ITyTH CKOPOCTH II0€31a YMEHBIIMIACh
Ha 10 M/c. KakoB o0muii TOpMO3HOH IyTh TOE3/1a, €CIIM TOPMOXKEHHE TTPOHC-
XO4WJIO C MMOCTOSAHHBIM YCKOPCHHEM, a CKOPOCTH B HA4aJIC TOPMOXKCHHA paB-
HsuTach 72 km/4?

W ieaTbHBI OTHOATOMHEIH ra3 HAXOIUTCS B cocyse moj masnerneM 2-10° ITa.
Ero BHyTpenHsis sHeprus pasHa 1,8 k/[x. Omnpexennte 006eM cocya.

Korma mens pasoMkHyTa (CM. PHCYHOK), MICATBHBIH BOJBT-
MeTp nokasbiBaeT 8 B. [lpu 3aMkHYTOI 11en BOJIBTMETp TOKa-
3piBaeT 7 B. ConporuBneHue BHemHed uenu pasHO 3,5 OMm.
UeMy paBHO BHYTPEHHEE COIpPOTHBIIEHHE HCTOYHHKA TOKa?
OTBeT OKPYTIINTE IO JECATHIX.

He 3a6y0vme nepenecmu 6ce omeemul 8 d;1aHK omeemog Ne 1




Yacts 3

3adanus CI-C6 npeocmasnsawom co6oii 3a0auu, noiHoe peuienue KOmopvlx
Heo0x00umo 3anucams 6 6aanxke omeemos Ne 2. Pexomendyemcsa nposecmu
npedséapumensnoe peuwienue Ha yepnoguxe. Ilpu ogpopmnenuu pewenus 6
onanke omeemog Ne 2 3zanuwiume cuauana nomep 3aoanua (Cl1 u m.o.), a
3amem peuienue coomeemcmaeyroueli 3a0auu.

Ha pucynke npuseleHa 3JeKTpUdecKas LeNb, COCTOS-
mas U3 rajabBaHUYECKOIO 3JEMEHTAa, Peocrara, TPaHC-
¢dopmaropa, amrepMerpa U BOJbTMETpa. B HavanbHbIN
MOMEHT BPEMEHU IIOJI3YHOK PEeOoCcTaTa yCTaHOBIEH IOCe-
penuHe U HenojBMKeH. ONMUPasch Ha 3aKOHBI AIEKTPO-
JMHAaMHKH, OOBSICHUTE, KaK OyqyT M3MEHATHCS IOKa3a-
HUS IpHOOPOB B IpOIEcce NePEMENIECHHS TT03YHKa Peo-
crara BHU3. OJIC caMOMHIYKIIUH IPEeHeOpeUb 10 CPaBHEHUIO C £.

Ilonnoe npasunvhoe pewtenue kaxcoou uz 3aoay C2—C6 0oniicno exiouams
3aKOHbL U POpMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CMAMOUHO
0n1a pewienusn 3a0auu, a MakxHce mMamemamuieckue npeoopazoeanus, pac-
Yyemol C YUCIEHHLIM OMEEHOM U, HPU HEOOXO00UMOCHmU, PUCYHOK, HOAC-
HAIOWUIL peuieHue.

[Ipu BhIMOIHEHMM TprOKa «JleTaromuii BelIOCUNEANCT» TOHIIMK JBUXKETCS 10
TPaMIUIMHY O] J€HCTBUEM CUJIbI TSKECTH, HAUMHAS JIBHIKEHUE U3 COCTOSIHHS
MoKosi ¢ BBICOTHI H (cM. pucyHOK). Ha kparo TpaMIuliHa CKOpOCTh TOHIIMKA
HallpaBJIeHa I0/] TaKUM YIJIOM K TOPH30HTY, YTO AAJIBHOCTH €ro I0JIeTa MaK-
cumainpHa. [IposereB 1o Bo31yXy, TOHIIMK IPU3EMIIIETCS] HA TOPU3OHTANIbHBIH
CTOJI, HAXOMASALINIACS Ha TOH K€ BBICOTE, UTO U Kpail TpamiuinHa. KakoBo Bpems
nosiera? CONpoTHBICHUEM BO3yXa M TPEHHEM MIPeHeOpeyb.

R <

Ccepudeckyro 00010UKy BO3AYLIHOTO IIapa AENAlOT U3 MaTepuana, KBajpatT-

HBIA MeTp KoToporo uMmeeT maccy 1 kr. Illap HaONHSIOT requeM MpU aTMo-
cdeprom maBrnennu 10° ITa. OnpeenuTe MUHHMATBHYIO MACCy 0GONOUKH, TIPH
KOTOpOH IIap HA4YHEeT NOJAHUMATH caM cebs1. TeMmeparypa reiaus U OKpyKaro-
1ero Bo3ayxa oauHaxoBa u paHa 0°C. (Ilnmomans chepsr S = 417, 06beM mia-

4
paV= gnr3.)

Iomerii mapux maccoit m=0,4 T ¢ 3apsgaom g = 8 HK1 aBIDKETCS B TOPU30H-
TaJbHOM OJHOPOJHOM OJJIEKTPUYECKOM IOJIC, HANpsHKEHHOCTh KOTOPOTO
E =500 xB/m. Kaxoit yron o o6pa3zyeT ¢ BepTHKaIbIO TPAeKTOPHUS IIApHKa,
€CJIM er0 HayallbHasi CKOPOCTh PaBHA HYJIIO?

Hebonpmiol rpy3, noJgBelmeHHbIH Ha HUTH JJIMHOK 2,5 M, COBEpILAeT rapMo-
HUYECKHE KoJeOaHusl, MPU KOTOPBIX €0 MAaKCHMaJIbHAsi CKOPOCTb JOCTHUraeT
0,2 m/c. Tlpu momomu cobuparomei JTHH3bI ¢ POKYCHBIM paccrosHueM 0,2 M
n300paxkeHHe KOJIeOIIoLerocs rpy3a npoenupyercsl Ha 9kpas. [1aBHas onTu-
4yeckas OCb JIMH3bI NEPHEHAMKYJSPHA IUIOCKOCTU KoJleOaHMH MasTHUKA U
IUIOCKOCTH dKpaHa. MaKkcuManbHOe CMEIeHUE H300pakKeHHsl TPpy3a Ha IKpaHe
oT paBHOBecHOro coctasiuser 0,15 M. Onpenenute paccTosHHE MEXIY IIOC-
KOCTBIO JINH3bI U DKPAHOM.

[Ipu oGiydeHUH KaTojga CBETOM C JJIMHOW BOJHBI A =200 HM (OTOTOK Tpe-
Kpamiaercs IpH HaNpsDKSHUH MexIy aHojoM u karomom U= 1,9 B. Ompene-
JIUTE KpacHyIo rpanuiy ¢poroddderra Ay as BemecTBa GOTOKATOAA.
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HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu eévinonnenuu 3adanuiit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINOIHAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpOil COOMEENICHIEYyem HOMeEDY 8bIODAHHO20 6aAMU OMEEMA.

LIGTLIpe Tena aBuranuch mo ocu Ox. B Ta6J'II/II_IC npeacraBj€Ha 3aBUCUMOCTb UX
KOOpAWHAT OT BpEMCHHU.

t,c 0| 1|23 |4]|5
x,M| 0| 2146|810
xp,M | 0 |2|-4|-6]|-8]|-10
x3M| O | 1 | 4|9 |16]25
xp,M | O | 2] 0 |-2]0]2

HpI/IBeI[eHHI:Ie JaHHBIC TTO3BOJIAIOT JOCTOBEPHO YTBECPKIATH, YTO HAIIPABJIICHUC
CKOPOCTH MCHAJIOCH y TCJIa

D1 2) 2 3) 3 4) 4

[lapuk ABMXKETCS IO OKPYKHOCTH PaJHyCOM 7 CO CKOpOCThI0 L. Kak m3MeHnT-
Csl IICHTPOCTPEMHUTENFHOE YCKOPEHHUE IIapHKa, €CIIH €ro CKOPOCTh YBEIHIHTH B
3 paza?

1) yBenuuutcs B 3 pasza

2) yMeHbIIUTCS B 3 paza

3) yBenuuutcs B 9 pas

4) yMCHBILIHUTCSA B \/§ pas

V noepxnoctu JIlyHsl Ha kocMOHaBTa AeicTByeT cuiia Tarorenus 120 H. Kakas
CUJIa TATOTEHUs JEHUCTBYET CO CTOPOHbI JIyHBI Ha TOro k€ KOCMOHaBTa B KOC-
MHYECKOM KopabJie, IBIKYIIEMCS 10 KpyroBoi opoute Bokpyr JIyHBI Ha pac-
CTOSIHUM TPEX JYHHBIX PAJNYCOB OT €€ IeHTpa?

1) OH 2) 39H 3) 21H 4) 13H
laps! IBMKYTCS CO CKOPOCTSIMH, MOKAa3aHHBIMHA Ha PHCYHKE, W o
craikuBaloTca. Kak Oynger HampaBieH CYMMapHBIH HMITYJIbC ‘l'@
[IapOB TTOCTIE CTOJIKHOBEHHS, €CIIH YAap aOCOIIOTHO YIIPYTHit? >

153

1) +— Z)T ORN 4 A
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INocne ynapa KITIOMIKO# mTaiiba cTana CKOJIB3UTH BBEPX IO JEAIHOH TOpKe OT ee
OCHOBAHMS, M Y €€ BEpIINHBI UMella CKOpocTh 5 M/c. Bricora ropku 10 M. Tpe-
HUE TIai0bl 0 Jiea mpeHeOpexrMo Mayto. KakoBa ckopocTh maiobl cpa3y mocie
yaapa?

1) 7,5w/c 2) 15wm/c 3) 12,5wm/c 4) 10 m/c

[eproxn xomebaHwMii MOTCHIMATBFHON SHEPTHUH NMPYXKUHHOTO MasTHHKA 1 c. Ka-
KuM OyZeT mepuoj ee KojeOaHHi, eclinm Maccy Ipy3a MasTHHKA M JKECTKOCTh
NIPYKUHBI YBEJIUYUTH B 4 paza?

) 1lc 2) 2¢ 3) 4c 4) 0,5¢

ABTOMOOWIJIb, JABHTASACH IO TOPH3OHTAIBHOH JTOPOTe, COBEPINAECT IOBOPOT IO
Iyre OKpy>KHOCTH. KakoB MHHHUMAJIBHBIH paiyC 3TOH OKPYKHOCTH IIPH KO3-
(unyenTe TpeHus: aBTOMOOHMIBHBIX IHH 0 fAopory 0,4 M CKOPOCTH aBTOMOOMIIS
10 m/c?

1) 25m 2) 50m 3) 100 M 4) 250 M

B pesysbTaTe HarpeBaHUs Pa3peKEHHOTO ra3a CPeHss KHHETHYeCcKas SHeprus
TEIIOBOrO ABWKCHUS €ro MOJIEKYJ yBenuuuiack B 1,5 pasza. Kak m3meHmiach
TIPY 3TOM a0COJIFOTHAsI TeMIIepaTypa rasa’?

1) ysenmumiacsk B 1,5 pasza

2) yBemmumiIachk B 3 pa3a

3) ymenbmwmiach B 1,5 paza

4) ymeHsImmIach B 3 pasza

OnuH Mok UIeaIbHOTO ra3a CHavala CKMMAETCsl IPU MOCTOSIHHON TeMIepary-
pe, 3aTeM HAarpeBaeTCs IPU IOCTOSHHOM JABJIEHMM M, HAKOHEL, OXJIAXKIacTCs
MIPH TTOCTOSTHHOM 00BEMe 10 TTepBOHAYAIBHON TemriepaTypbl. Kakoi u3 rpadu-
KOB B KOOpJUHATax p-1 COOTBETCTBYET 3TUM U3MEHEHUIM?
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TBepnoe BCIICCTBO MCIJICHHO HAarpe€BaJIOCh B KaJOPHUMETPEC IPU ITOCTOAHHOM

IPUTOKC TEIIJIA. B Ta6J'II/II.[C NPUBCACHBI PE3YJIbTAThI I/IBMepCHHfI €ro TeMIIcpa-
TYPBbI C TCHEHHUEM BPEMCHU.

Bpems1, Mun 0 2 4 6 8 10 12 14

Temmneparypa, °C | 72 | 77 | 80 80 80 81 88 95

B KaJIOpUMCTPE UCPE3 7 MUH TIOCJIC HaJaja I/ISMepeHI/Iﬁ BCIICCTBO HAXOHUJIOCH

1) ¥ B XKHIKOM, U B TBEPJOM COCTOSTHUAX
2) TONBKO B TBEPAOM COCTOSIHUU

3) TOJBKO B )KHJIKOM COCTOSTHUU

4) TONBKO B ra3000pa3HOM COCTOSIHUH

I'a3 coepumn paboty 10 )k u momydmin KonudecTBO TerioTel 6 Jlx. BHyT-
PeHHSIsS SHEprus ra3a

1) yBemmumiace Ha 16 J[x
2) ymensmmiach Ha 16 [Ix
3) ysemuumiack Ha 4 Jx
4) ymensmmiach Ha 4 J[x

OTHOCHUTENbHAS BIAXKHOCTh BO3[AyXa B momenieHuu pasHa 70% mpu Temmepa-
Type Bo3zayxa B HeM 20°C. [Tonb3ysich TabmuIel TNIOTHOCTH HACBHINICHHBIX Ta-
POB BOJBI, ONIPEACIUTE MAcCy BOJBI B KYOMYECKOM METpPE IIOMEIICHHS.

t, °C 16 | 17 | 18 | 19 | 20 | 21 22 1 23 |24 | 25

0,10 ki | 136 | 145]1,54|1,63[1,73] 1,83 | 1,94 |2,06|2,18] 2,30

1) 1,73 xr 2) 1,21 kr 3) 1,73-10 * kr 4) 1,21-10 kr

OnHO MajieHbKOE 3apsKEHHOE TeJo JecTByeT Ha apyroe ¢ cuiioi F. C kakoit
CHJIOHN TIepBoe Teno OyaeT AeHCTBOBATH HA BTOPOE, CIHM YBEIMUYHTH 3apsi Of-
HOTO U3 HUX B 3 pasa, a 3apsi1 BTOpOro — B 2 paza?

F

1) 5F 2) 6F 3) — 4) —

) ) ) o ) S

JIBa pe3ucropa, CONPOTHBICHUS KOTOPBIX R} =2 OM 2 R

R, =8 OM, BKIIOYEHHI B IEKTPHUECKYIO IeNb Mocae- — [}

«— «—
JIOBATENLHO, KaK MOKA3aHOo Ha pucyHke. CpaBHUTE 3Ha- 1, 1,
YeHMS CHJIBI TOKA B PE3UCTOPAX.
1 1

D=3k 2) I=4b 3) I=h 4 I=-h
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C HWCmojp30BaHWEM OCHOBHOTO —3aKOHA 3J'IeKTpOMaFHHTHOﬁ HWHAYKIUA

(Cuun = —%) MO’KHO OOBSICHHTB

1) B3ammopeiicTBHE ABYX MAPaUICIBHBIX IPOBOJOB, IO KOTOPHIM HAET TOK

2) OTKJIOHEHHE MAarHUTHOW CTPENKH, PacIloJI0KEHHOH BONM3M IPOBOIHHKA
C TOKOM IapaJuIEIbHO EMY

3) BO3HHMKHOBEHHE 3JIEKTPUYECKOr0 TOKa B 3aMKHYTOH KaTyIIKe IpH yBe-
JIMYEHUM CUJIBI TOKA B JPYTOil KaTyllKe, HaXOAIIEHCs PSioM ¢ Hel

4) BO3HHMKHOBEHHE CHIIBI, AeHCTBYIOIIEH HA MPOBOJHUK C TOKOM B MarHWT-

HOM T10J1€
U B HanpsbkeHue Ha KIEMMax KOHIEHCATopa
’ B KOJIEOATENEHOM KOHTYPE MEHSIETCS C
2] TEYEHHEM BPEMEHH COTIIACHO Tpaduky
1 Ha pucynke. Kakoe mpeoGpaszoBanue
o , OHCPTUH NPOMCXOJHMT B KOHTYpE B IpO-
1 10\ 2 /3 4 1,107 ¢ mexytke ot 0 10 1-107° ¢?
-1 \
2

1) sHeprust 3MeKTPUUECKOrO IOJsI KOHAEHCATOpa IpeodpasyeTcsl B 3HEp-
THIO MATHUTHOTO ITOJISt KATYIIKH

2) sSHeprusi MarHUTHOTO MOJS KaTYIIKK IIpeoO0pa3yercss B SHEPTUI0 JJIEK-
TPHUYECKOTO TIOJIS KOHAEHCATOPa

3) sHeprust MEKTPUUYECKOro IOJS KOHJEHCATOpa YBEJIMYMUBACTCS O Mak-
CHMAaJIbHOTO 3HAYECHUS

4) osHeprus JBIDKCHUS 3JIEKTPOHOB B IIPOBOJAX MpeoOpa3yeTcs B YHEPTHIO
3NIEKTPUUECKOTO MO KOHJEHcaTopa

Ha pucyHke nokasan XoJ CBETOBOIO JIy4a 4epe3 CTEKIIIHHYIO IPU3MY, HaXOHs-
L1yIOCS B BO3yX€.

Ecmu touka O — LEHTP OKPYKHOCTH, TO IMOKA3aTC/Ib MPCIOMIICHUA CTCKIIA 7 pa-
BCH

1) CD

AB

AB
CD

OD

2) 0B

OB
3 op 4)



A20

A21

A22
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B uHepIimanpHOW CHCTEMe OTCYeTa CBET OT HEMOABHK- —s
HOrO HCTOYHHKA PACIPOCTPAHSIETCS CO CKOPOCThIO C. &
KakoBa CKOPOCTh OTPa)XEHHOT'O CBETa B MHEPLHAIBHOM
CHCTEME OTCYETa, CBSI3aHHOW C 3epKajioM, KOTOPOe y/ia-
JISIETCS OT UCTOYHUKA CO CKOPOCTBIO U (CM. pUCYHOK)?

1) c—v 2) ct+o 3) ¢

m
JIBe yacTuipl, UMEIOIME OTHOLIEHUS 3apsI0B 22 =2 u Macc —=% = 4, nBU-
q nmy
KYTCS B OJHOPOIHOM 3JIEKTPHUYECKOM I0jie. HavanbHas CKOpOCTh y 00enx
qacTun paBHa HyJ'lK). OHpe}leHI/ITe OTHOIIICHUEC KHUHCTUYCCKUX BHCPFHﬁ 3TUX

w.
HacTuI -2 B OJUH U TOT K€ MOMCHT BPEMCHHU I10CJIC Hadajla IBUKCHUS.
1

D1 2) 2 3) 8 4) 4

2
SHCKTpOHHaH 000J10YKa B aTOME aTFOMUHUS 1; Al COACPIKUT

1) 27 snekTpoHOB
2) 40 >1eKTpoHOB
3) 13 snekTpoHOB
4) 14 snexTpoHOB

Kakast monsi paInoakTHBHBIX aTOMOB pacIagacTcs depe3 HMHTEPBall BPEMEHH,
PaBHBIN IBYM IIepHoOIaM HoTypacrana’?
1) 100% 2) 75%

3) 50% 4) 25%

PannoakTuBHBIA pasoH §§2Rn, UCTBITaB ONWH O-pacmaj U ABa [-pacmaja,
MIPEBPATUIICS B U30TOII

1) pamona 2°Rn  2) mononms 3;°Po 3) acrara 3.8 At 4) pagona 32°Rn

© 2010 denepanbHas cyxba 1o Han30py B cepe obpasoBanus 1 Hayku Poccuiickoit denepaunn
Komnupopanue He 1omyckaercs

B ombiTax mo GoTodpheKTy B3SIM TUIACTHHY W3 METalla ¢ paboTOH BBIXO/A

A24

A25

3,5 3B u cramm ocBemarth ee cBeToM uyactoThl 3-10" 'y 3atem wactoTy ma-
Jlalolllel Ha IJIACTUHY CBETOBOM BOJIHBI YMEHBIIMIM B 4 pa3a, yBEIUYUB B
2 pa3za MHTEHCHBHOCTb CBETOBOTO Iydka. B pesynbrare 3TOro umncno Gorosmex-
TPOHOB, IIOKHJAIOIIUX IUIACTUHY 3a 1 c,

1) ocranock MPHOIU3UTENEHO TAKHM JKE
2) yMEHBIIWJIOCH B 2 pa3a

3) oKa3ajoch paBHBIM HYJIO

4) yMeHbIIUIIOCH B 4 pasza

Ipu u3MepeHnu odbeMa Tella ero Norpy3umid B MEH-
3ypKy (cM. pucyHok). Ero o6bem okazasics mpuMepHo
paBeH

1) 46 M 2) 30 M 3) 24 mn

IIpu npoBeneHMM 3KCIIEPUMEHTA yue- \FH

HUK HCCJIENO0BAl 3aBUCUMOCTb MOZIYJISL ’

CHJIBI YINPYTOCTH NIPYKHHBI OT JIMHBI 10

NPYXXUHBI, KOTOpast BeIpakaeTcs ¢(op- 8

mynoit F(1)=k|l-1y|,tne [y — mmuna 6+

TPYXUHBI B HeNeHOPMHUPOBAHHOM cO- 41—

cTosSHHU. ['padMK MONTyYeHHOH 3aBH- 2

CHMOCTH IIPUBEJCH Ha PUCYHKE. >
P ey 0 2 3 4 5 6 Leu

Kakoe(-ne) U3 yTBep)KIEHHH COOTBET-
CTBYeT(-I0T) pe3yJIbTaTaM OIbITa?

A. Kecrxocts npyxunsl pasHa 200 H/m.
b. Jlns naHHOM Npy>KUHBI CIIpaBeUIMB 3aK0H ['yka.

1) tompko A 2) tonbko b 3) uA,ub 4) vu A, vu b
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 0mOenbHOIl KlemouKke ¢ COOmMEemcmeuy ¢ npuUeeOeHHbIMU 6 OnanKe 00-
pasyamu.

B cocyne noa nopiuiHeM HaXOAUTCs UlealbHbli ra3. Eciu npu HarpeBaHuU rasa
€ro JaBJICHHE OCTAETCS ITOCTOSHHBIM, TO KaK M3MEHSITCS BEJIMYHMHBLI: 00BEM Ta-
3a, €ro IMJIOTHOCTb U BHYTPEHHSS DHEPTHUs?

Jis kaxnoi BeTMYMHBI ONPEAESTUTE COOTBETCTBYIOLIMH XapaKTep ee U3MeHe-
HUA:

1) yBenmumiace
2) yMEHBIIWIACH
3) He u3MEHWIach

3anumure B TabIUIly BEIOpaHHBIE NUGPHI JUTS KaXI0H (U3NUECKON BETUUUHEI.
udps! B 0TBETE MOTYT TOBTOPSITHCS.

O0beM raza [TnoTHOCTH raza BryTtpenssis seprus rasa

[lapuk OpOLICH BEPTHKAJIBLHO BBEPX C HAYAIBHOM CKOPOCTBIO U (CM.
PHUCYHOK). YCTaHOBHUTE COOTBETCTBHE MEXAY IpadHuKaMu U (u3ude-
CKMMH BEIMYMHAMHM, 3aBUCHMOCTH KOTOPBIX OT BPEMEHHU 3TH TpaduKu
MOTYT NPEACTaBIATS (£ — Bpems noneta). K kax ot mo3unnu nepBoro
cTOJNOIAa MOAOEPUTE COOTBETCTBYIOIIYIO MO3UIIMIO BTOPOTO M 3aIUIIH-

<y

Te B TaONUILY BRIOpaHHBIC IU(PHI IO COOTBETCTBYIOIIUMH OYKBAMHU. 0
I'PA®UKU OUNYECKUE BEJIMYMHBI
A
A) 1) koopaHMHaTa MIapuKa
\ _ 2) npoekuusi CKOPOCTH LIapHKa
0 fo t 3) HPOEKUHMS YCKOPEHHs HIapuKa
\‘ 4) mpoeKIusi CWIbI TSHKECTH, IACUCTBYIOMIECH
X Ha IapuK
b) |
0 to g
A b

© 2010 denepanbHas ciryxba o Hax3opy B cepe obpazoBanus u Hayku Poccniickoit denepanun
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Omeemom K Kaxcoomy u3 3aoanuii B3—B5 6yoem nexomopoe uucno. 3mo
Yucno Hado 3anucams 6 O1ank omeemos Ne 1 cnpasa om nomepa coomeem-
cmeylouiezo 3a0anusn, Hauyunas ¢ nepeoii kiemouku. Kaxcovuit cumeon
(uugppy, 3anamyro, 3HaK MUHYC) RUWIUME 6 OMOENbHOI KeMOUKe 6 COOMm-
eemcmeuu ¢ npugedeHuvimu ¢ onanke oopasyamu. Eounuyvr uzuueckux
6eIUYUN NUCAMb He HYHCHO.

JIBurasick paBHOMEpPHO CO CKOpOCTHIO 20 M/c, moe31 Hadajl paBHO3aMEIJICHHOE
TopMOkeHHe. OnpenenuTe MOIyIb H3MEHEHUSI CKOPOCTH Ioe3[a Ha IMoCciel-
HEM KUJIOMETpE ITyTH, €CITU BECh TOPMO3HOU My Th paBHsiics 4000 m.

. . 3
WneanbHBI OMHOATOMHBIA Ta3 HaXOmUTCs B cocyne oobemoM 0,6 M. Ero
BHYTpeHHss 3Heprus paBHa 1,8 kJ[. Onpenenute nasicHue raza. OTBET BbI-
pasute B krytonackansx (klla).

Cxema 3JIeKTpUUYECKON LIENH MoKa3aHa Ha pUCyHKe. BHyTpen-
Hee COMpOTHBIIEHNE MCTOYHUKA Toka paBHO 0,5 Om, a compo-
TuBieHue pesucropa 3,5 Om. Ilpu 3aMKHYTOH 1enu ujeanb-
HBIM BOJbTMETp mokasbiBaeT 7 B. Kakoe 3HaueHue Hampsbke-
HUS NI0Ka3bIBAET BOJBTMETP IIPU PA30MKHYTOH Lienu?

He 3a06y0vme nepenecmu ece omeemul 8 61anK omeemog No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

Ha pucyHke npuBeneHa SJIEKTpUYECKas IIEMb, COCTOSIIAS e

13 TaJbBaHMYECKOTO JJIEMEHTa, peocTara, TpaHc(opMaro- —
pa, ammepMeTpa M BOJbTMETpa. B HadaidbHBIE MOMEHT

BPEMEHH ITOJI3YHOK PEOCTaTa YCTAHOBJIEH IOCepeNnHe W @

Hemo/BikeH. OmMpasch Ha 3aKOHBI SJIEKTPOIUHAMHKH,
0OBACHUTE, KaK OYIyT H3MEHSATHCS ITOKa3aHUsI IPHOOPOB B
Tpoliecce nepeMenieHns noj3yHka peocrara Bupaso. IJ(C
CaMOMHAYKIIMHU TIPeHEOpedb 110 CPAaBHEHHUIO C E.

Ilonnoe npasunvnoe peuwrenue Kaxicooi uz 3aoau C2—C6 oondicno exnouans
3aKoHbl U POpPMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CHAMOYHO
014 pewienus 3a0auu, @ MaKdice mamemamuiecKue npeoodpazoeanus, pac-
Yyemol C YUCEHHLIM OMEEHOM U, NPU HEOOXO00UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuienue.

IIpu BeIMONHEHHMH TprOKa «JleTarouuii BEMOCUIICAUCT» TOHIIHMK IBIDKETCS IO
TPaMIUTHHY TOJ ACHCTBUEM CHJIBI TSDKECTH, HAYMHAS ABHKCHUC M3 COCTOSHHS
MOKOSI ¢ HEKOTOPOW BBICOTHI (CM. PHUCYHOK). Ha Kkparo TpaMIumHa CKOpOCTB
TOHIIMKA HaIlpaBJeHa MO TAKUM YTJIOM K TOPH30HTY, YTO NAIBHOCTD €r0 II0-
JeTa MakCHMallbHa ¥ paBHa S. Ha Kakoil BRICOTE Haa KpaeM TpaMIUINHA HaXo-
uTcs ctapToBas Touka? CONpOTHBICHHEM BO3/IyXa M TPEHUEM MTPEHEOpeyb.

N S
T

© 2010 denepanbHas cinyxba 1o Hax3opy B cepe oOpazoBanus u Hayku Poccniickoit denepanun
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C(I)epI/ILIeCKaﬂ 000104Ka BO3AYIIHOI'O mapa CAcjiaHa U3 MaTcpuajia, KBagpart-

HBIH MeTp KoToporo uMeet maccy 1 kxr. lllap HamomHeH ra3om mpu atMocdep-
HoM nasiernn 10° TTa. Bo CKONBKO pa3 MOMSpHAs Macca BO3AyXa GOJIBIIE MO-
JISIPHOM Macchl Ta3a, KOTOPBIM HAIIOJHEH IIap, €CIH Iap NOAHUMAET caM cels
npu panuyce 2,7 M? TemnepaTtypa raza 1 OKpy»KaroLero Bo3Ayxa OAMHAKOBa U

pasra 0°C. (ITnomazns chepst S = 417, 06bem mapa V= %nr3.)

[onpiit mapux mMaccoit m = 0,4 r ¢ 3apsaom g = 8 HKn nBukeTcs B 0OTHOPOI-
HOM TOPU30HTAIBHOM 3JICKTPHYCCKOM IIOJIE M3 COCTOSHHUSA MOKOs. TpaekTopus
niapukKa o0pasyeT ¢ BEepTUKaIbIO yroi o =45°. YeMy paBeH MOAy/b Hampsi-
JKCHHOCTH DJICKTPHYECKOTO Moyst E?

HeOompmioit Tpy3, NOABEIIEHHBI HA HUTH JUIHHOM 2,5 M, COBEpIIaeT rapMo-
HHUYECKHEe KOJIeOaHHs, MPU KOTOPHIX €r0 MAaKCHMAaJIbHAasi CKOPOCTH JOCTHIaeT
0,2 m/c. Ilpu momomy coOHparomel JUH3B H300pa’keHne KOIEOIIOImEerocs
rpy3a mpoenupyeTcs Ha SKpaH, HaXoAsamuiics Ha paccrosaun 0,5 M oT mioc-
koctu nuH3bL. Ee riaBHas onTHueckas OChb HNEPIEHAUKYISpHA IIOCKOCTU KO-
neGaHUi MasTHHMKA U IUIOCKOCTH dKpaHa. MakcuMalbHOEe CMeIeHHe H300pa-
JKEHUS Ipy3a Ha SKpaHe OT NPOCKIMU IMOJO0XKEHHsS PaBHOBECHUS COCTABISET
0,15 m. Omnpenenute HOKYCHOE PACCTOSIHUE JTHH3BL.

doTokaTox 06IydaloT CBETOM ¢ 4acToToil v = 6,6 -10"° I'. KpacHas rpannma
¢dorordpdexra ans BemecTBa (POTOKATOAA COOTBETCTBYET YACTOTE CBETa
vo=1,5 10" I'u. Kakoe nanpspbkenre U HY»HO CO3/1aThb MEXAY aHOJOM M Ka-
TOJOM, 4TOOBI POTOTOK MpekpaTuics?
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 123

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuiickoit denepanyn
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu eévinonnenuu 3adanuiit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINOIHAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpOil COOMEENICHIEYyem HOMeEDY 8bIODAHHO20 6aAMU OMEEMA.

UYetslpe Tena gsuramuchk mo ocu Ox. B

TaOJNULE NPEICTABIECHA 3aBUCUMOCTE UX |5 C 0| 112314
KOOpJIMHAT OT BPEMEHH. Y Kakoro u3 X1, M ; ‘2‘ g g 120
TeJ CKOPOCTH ObLIA PaBHA HYJIIO? X2, M
P P Y v | 1| 4|9 1625
X4, M 2 0|2 0 2
D1 2) 2 3) 3 4) 4

[Mapux ABMXKETCS MO OKPYKHOCTH PaJUyCOM 7 CO CKOPOCThIO U. Kak m3MeHuT-
Csl €T0 EHTPOCTPEMUTETBHOE YCKOPEHNUE, ECIIH PATIYC OKPYNKHOCTH YBEIHIUTh
B 3 pasa, 0OCTaBHB CKOPOCTH IIApUKa MIPExHEH?

1) yBemmuwmrcs B 3 paza
2) yMeHBIIHUTCSA B 3 pasa
3) ysenmumtcs B 9 pas
4) ymensmmrcs B 9 pa3

YV noBepxHocTH 3eMIIM HA KOCMOHaBTa jAeicTByeT cuia TsroteHus 720 H. Ka-
Kasl CHJIa TATOTEHHs NEHCTBYET CO CTOPOHBI 3eMJIM Ha TOTO € KOCMOHABTa B
KOCMHUYECKOM KOpabJie, IBIDKYIIEMCS IO KpYroBOW opOHTEe BOKPYT 3eMIIM Ha
PacCTOSHHUHN TPEX 3eMHBIX PaANyCOB OT €€ IIeHTpa?

1) 0H 2) 240H 3) 180 H 4) 80H

IMaper [OBHXKYTCS €O CKOpPOCTSIMH, IIOKAa3aHHBIMH Ha
R pHCYHKE, W IpU CTOJIKHOBCHHMH ciumarorcsa. Kak Oyzer
vl HalpaBJIeH UMITYJIbC IIAPOB MOCNIE CTOIKHOBEHHUS?

n 4_@2)l ORN 4) <«—

Manpuuk CTOIKHYJ CaHKH C BepIIMHBI TOpku. BricoTa ropku 10 M, y ee mof-
HOXHSL CKOPOCTh CAHOK paBHANACH 15 M/c. TpeHue caHOK O CHET mpeHeOpeKu-

Mo Mano. Kakoii 6bu1a CKOPOCTH CaHOK cpa3y mocje Toa4ka?
1) L,5wm/c 2) 2,5wm/c 3) Swm/c 4) 7,5w/c

© 2010 denepanbHas ciyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanyn
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[epuon xonebaHuil MOTEHIMAIBLHONW PHEPTUH NMPYXKUHHOTO MasTHHKaA 1 c. Ka-
KuM Oyner nepuoj ee KoyieOaHWi, €clM MacCy rpy3a MasTHHKA M JKECTKOCTb
MIPYKHUHBI YBEJIMYUTH B 4 paza?

1) 1c 2) 2¢ 3) 4¢ 4) 0,5¢

Koaddurment tpenns pe3uHsl kojec aBToMobmis 00 acansT pase 0,4. [lpu
ckopocTH ABMKeHus 20 M/cC BOAWTENb, BO M30eXaHHE aBapWH, JOJDKEH IPH-
JIepP’KUBATHCS Pajinyca IIOBOPOTa, HE MEHBILETO, YeM

1) 200 m 2) 100 m 3) 40m 4) 10m

B pesynbraTe HarpeBaHUs pa3pesKEHHOTO HEOHA ero abCOJIIOTHAs TeMIeparypa
yBenuuunack B 3 paza. CpefHsiss KHHETHYECKasl SHEPTHsl TEIUIOBOTO JIBHXKEHHS
€ro MOJIEKYJI IIPH 3TOM

1) yBenmumiace B 3 pasa
2) yMeHBIIWIAch B 3 pasa
3) yBEIMYUIACH B V3 pa3

4) yMCHBIIMIACH B NG pas3

OnyH MOJIb UACAIBHOTO Ta3a CHaJyaIa pacmupsAaCTCs Ipu ITOCTOSTHHOM TeMIICpa-
TYpE, 3aTEM HarpeBacTCs IpHU MOCTOSIHHOM o0beme A0 MEPBOHAYAJIBHOTO 3HaA-
YCHHA OAaBJICHHA W, HAKOHCL, OXJIAXXAACTCA IIPU ITOCTOAHHOM HdAaBJICHUH. Kaxkotii
u3 Fpa(bI/IKOB B KOOpAWHAaTax p—T COOTBCETCTBYCT 3TUM W3MCHEHHSAM?

Boga MoxeT ucnapstbcst

1) TONBKO MpH KUIICHUH

2) TONBKO NpPU HATPEBAHUU

3) mpu mro0oif TemriepaType, ecii map B BO3AyXe HaJ MOBEPXHOCTHIO BOJBI
SIBIISICTCS HEHACHIIEHHBIM

4) npu mo00# Temrmeparype, €CIM Iap B BO3JyXe Haj MOBEPXHOCTHIO BOIBI
SIBIISICTCS HACHITIIEHHBIM
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T'a3 otnan xonuuectBo TeruoTsl 300 [, a BHEIIHUE CHIIBI COBEPIIMIIN Ha/l HUM

Al12

Al3

Al4

Al5

padoty 100 J[x. [Ipr aTOM BHYTpEHHs SHEPIUs rasa

1) ymensbmunacek Ha 200 [Ix
2) yBenuuwmiack Ha 200 [k
3) ymensumiack Ha 400 [k
4) yBenuuniach Ha 400 J[x

OtHocuTenbHas BIAXHOCTh BO3/yXa B momenieHnu paBHa 70%, mapiualibHOE
JaBieHue mapoB Bombl 13,9 mm pt. cT. Tloab3ysack Tabnuied NaBICHUS HACHI-
UICHHBIX ITapOB BOJIbI, OTIPEEIIUTE TEMIIEPATYPY BO31yXa B MOMEILIEHUH.

t,°C 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 24 25
p,mMmpr.cr. |13,6|14,5]15,5]16,5[17,5]18,7|19,8| 21,1 | 22,4 | 23,8
1) 16°C 2) 17°C 3) 22°C 4) 25°C

OnHO MajieHbKOE 3apshKEHHOE TeJo JAeHCTByeT Ha pyroe ¢ cuioi F. C kakoit
CHJIOH TIepBO€ TeIo OYyIeT NeHCTBOBAaTh Ha BTOPOE, €CIU 3apsi/l OJHOTO M3 HUX
YMEHBIINTE B 3 pasa, a 3aps]] BTOPOTO YBEIHYHUTE B 3 pasza?

F F
1) 5 2) 9F 3) E) 4) F

JlBa pe3ucropa BKIIOYEHBI B JJIEKTPUYECKYIO R It
LIeNb MapajuiebHO, KaK MOKa3aHO HA PUCYHKE.

3HaueHus cuibl TOKa B pesuctopax ; = 0,8 A,

L=02A. JIng coOnpoTUBJICHUN PE3UCTOPOB % ‘{
CIIPaBEUINBO COOTHOILICHHUE

1 1

1) R]:ZRz 2) R1:4R2 3) R1:5R2 4) R1:2R2

C wuCcmoip30BaHHEM 3aKOHA @apane;{ JJIA 3J'I€KTp0Mal"HPITHOﬁ HHOYKIUA

(€ = —%) MO>XHO OOBSCHHUTD

1) BO3HHKHOBEHHE OJIIEKTPHYECKOTO TOKa B 3aMKHYTOW KaTyIIKe MpH
YMEHBIIEHUN CUJIBI TOKA B IPYrOd KaTyIIKe, HAXOIAIIECHCS pSIOM C Hell

2) B3aMMOAEHCTBHE ABYX MapauIeNbHBIX IIPOBOIOB, TI0 KOTOPEIM HJET TOK

3) OTKJIOHEHHE MarHUTHON CTPENKH, PacToIOKEHHOH BONM3H NPOBOJHAKA
€ TOKOM TapajIeIbHO eEMY

4) BO3HMKHOBEHHE CHJBI, JCHCTBYIOIIEH Ha ABIXKYILYIOCS 3apsDKCHHYIO
4acTUIy B MArHUTHOM I10JI1€
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Al17

Al8

i A Cuna Toka B KoIeOaTeJbHOM KOHTYpE
5 MeHseTCs COrIacHO rpaKy Ha PHCYHKe.
B Kakue MOMEHTHI BpeMeHH (B TIpejeaax
0 _, Tpaduka) Moaymb 3apsna Kom7eHcaTopa
1 5 6 107 ¢ yakcumanen?
-5

1) Tomsko mpu =3 -10"¢

2) tomeko mpH £=6-10"¢

3) mput=1-10"c u r=5-10"¢c

4) mput=0, t=2-10"c, r=4-10"c u t=6-10"¢c

Ha PHUCYHKE IOKa3aH XOJ CBCTOBOI'O Jyda CKBO3b CTCKIIAHHYIO IMPU3MY, HAXO-
JAIYHOCS B BO3AYyXE.

Ecnu touka O — LEHTP OKPYIKHOCTH, TO IMOKA3aTCJb IMPCIOMIICHUA CTEKIIA 1 pa-
BCH

AB CD OB OD
D e 2 1B 3 op Y 0B

B nHepuuanbHON cHCTEME OTCYETa CBET OT HEMOJBUKHOIO
HCTOYHMKA PACIpOCTpaHseTcs CO CKOpocThio c. Ecnm wuc-
TOYHHUK CBETA U 3€PKAJIO ABMXKYTCS HABCTpPEUy APYT APYry C
OIMHAKOBBIMH TI0 MOJYJIIO CKOPOCTSIMH U (CM. PHCYHOK),
TO CKOPOCTb OTPaKEHHOI'O CBETa B MHEPLUAIBHON cucTeMe
0TCYETa, CBSI3aHHOM ¢ HICTOUHUKOM, PaBHA

1) ¢c-2v 2) ¢ 3) c+2v
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Ha PHUCYHKEC IIOKa3aH OJAWH M3 3TAllOB U3MEPCHUA o0bema Tenma. B kakux Cl1y-

JIBe "acTullpl, UMEIOIINE OTHOLICHUE 3aps/i0B L2 4 u Maccel m; U my, IBU-
Yasix U3MepeHHe MPOBOJUTCS MPABUIBHO?

9
[P P
KYTCI B OZHOPOIHOM JIEKTpUUecKOM moie. OIpenesurte OTHOIIEHHE Macce e
m, La, 1 v N .
—= 9THX YaCTHll, €CJIU OTHOLIEHUE UX YCKOPEHUI —= = —-. (R
m; a2
1 2) 8 3) 16 4) 4

A20 | ATOM coaepXuT 6 3JEKTPOHOB, 9 HEUTPOHOB U 6 MPOTOHOB. DTO ATOM

1) maruus 22 M
) 1215 g éﬂ_ L é'a_ _
2) yranepoma 4 C r

12
3) yraepoma ¢ C B

4) ¢Topa 2(; F
1) Hu B omHOM 2) Tombko B 3) Bul 4) BO BCEX Cyvasix

A21 | Kakasg 1o pagMOakTHBHBIX aTOMOB paclalacTcs 4epe3 UHTEpBall BPEMEHHU,

PaBHBIN ABYM IEepHOAAM Modypacnaga?
IIpu npoBeeHNH 3KCIIEPUMEHTAa YYEHUK UCCIIEA0BAN 3aBUCUMOCTb MOZYJIS CH-

1) 100% 2) 75% 3) 50% 4) 25%
JBI YIPYTOCTH MPY>KUHBI OT JJIMHBI MIPY>KUHBI, KOTOpas BbIpaxkaeTcs (opmy-
noit F(I)=k|l—1Iy|, rne I, — miuHa npyxuHsl B Heae(OPMHPOBAHHOM CO-
crosiHud. I'padik moTydeHHOM 3aBUCHMOCTH MPUBE/ICH HA PUCYHKE.
A22 | PaguoakTUBHBIN ITOJIOHUN §A6P0, WCIBITAB OJIMH O-pacmaj WU JIBa [-pacmaja, AFH
IPEeBPATUIICS B U30TOIT 107
1) ceunma 2°Pb  2) mononms 3j°Po 3) Bucmyra 2°Bi 4) tamms 38Tl 8
67<
4 S
2
A23 | B ompitax mo (otoaddekty B3sUM TUIACTHHY W3 METalia ¢ paboToi BHIXOJa ; -
3,59B u cramm ocemars ee cetom uactorsl 3-10' ' 3arem wacrory ma- 0 2 4 6 8 10 12 /cm
JTAIOIIEH Ha TUTACTHHY CBETOBOW BOJHBI YBEIMYWIH B 2 pa3a, OCTABUB HEU3MEH- Kaxoe(-ue) u3 yTBep>kaeHH COOTBETCTBYET(-10T) pe3yabTaTaM OmbITa?
HOW WHTEHCHBHOCTH CBETOBOTO IIydka. B pe3ympraTre 3TOro 4mciio (oTodIIeK- A. JIns naHHOH NPY>KUHBI HE BBIIOIHsETCS 3aK0H I'yKa.
TPOHOB, OKUIAIOIINX IJIACTHHY 32 1 ¢, b. XKectkocts npyxunsi paBaa 100 H/m.
1) He M3MEHMIIOCH U OCTANOCh PAaBHBIM HYIIIO 1) Tompko A 2) Toneko b 3) uA,ub 4) an A, vn b

2) yBeIWUYWIOCH Oojiee YeM B 2 pasza
3) yBenmuumiIoCh B 2 pasza
4) yBeNIMUYMIIOCH MEHEE YeM B 2 pa3a

©2010 denepanbHas cayxba 1o Han30py B chepe obpasoBanus 1 Hayku Poccuiickoit denepaunn
Kornmposanue ne gonyckaercs
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cumeo0106, HaUUHan ¢ nepeoil knemouku. Kaycoyo yugpy nuwume
6 OMOenbHOIl KemouKe 6 COOMEemCcmeuu ¢ npugedeHHviMu 6 Oaanke 00-
pasyamu.

B cocyne HemsmeHHOTO 00BbeMa HAXOAWTCS HICaNbHBIA ra3. Eciam gacTe rasa
BBIITYCTUTh U3 COCYyJa NP MOCTOSHHOMN TeMIiepaType, TO KaKk U3MEHSTCS BellU-
YUHBI: JaBJIEHUE ra3a, ero IMIOTHOCTh M KOJIMYECTBO BELIECTBa B cocyae?

st kaknoi BeIMUYMHBI ONPEENINTE COOTBETCTBYIOLIMI XapaKkTep ee M3MEHe-
HUS:

1) yBenuumnach

2) yYMEHBIINIACH
3) He U3MEeHUIach

3anumuTe B TaOIHIly BEIOpaHHBIC TU(PHI U KaXI0W (QU3NIECKO BEITHINHEI.
Iudps! B 0TBETE MOTYT TOBTOPSITHCS.

ﬂaBJ’ICHI/Ie ra3a IltoTHOCTH Ta3a KonmaecTBo BemecTBa

[lapuk GpoIIeH BEPTHKATHFHO BBEPX C HAYAIBHON CKOPOCTHIO U (CM.
PHUCYHOK). YCTaHOBUTE COOTBETCTBHE MEXIY rpaduxkaMu u usude-
CKUMH BEJINYMHAMH, 3aBUCUMOCTH KOTOPBIX OT BPEMEHU TH IpauKu
MOTYT HPEeACTABIATH (f) — BpeMs noneta). K kax ol mo3uIuu nepso-

ro crosidlla NoAOEepHUTEe COOTBETCTBYIOLIYIO MO3UINIO BTOPOIO M 3a- 0
MIUIIATE B TAOIMILY BHIOpAaHHBIC LU(PHI 110]] COOTBETCTBYIOIINMH OyK-
BaMU.

<y

I'PAOUKU OU3NYECKUE BEJIMYNHbBI
A) 1) mpoekuus CKOpOCTH IapuKa
) 2) MpOeKIHUs YCKOPEHUS MapuKa
0 Pl 3) KWHETHYECKas SHEPTHUS MIAPUKA
4) moTeHIMAIbHAS SHEPTHS MapuKa
B) o i 1
A b
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Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
Yucio Haodo 3anucams 6 O1aHK omeemoe Ne 1 cnpaea om Homepa coomeem-
cmeyruezo 3adanus, Hauuhasa ¢ nepeou Kiemouku. Kaorcowviii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUWIUME 8 OMOETbHOU KIeMOYKe 8 COOm-
eemcmeuu ¢ npueedeHHvIMu 6 0aanke oopasyamu. Eounuyvt guzuueckux
6eIUYUN RUCAMb He HYIHCHO.

Ha nocnennem KmioMeTpe TOPMO3HOTO IMyTH CKOPOCTh MO€37a IMPH TOPMOXKe-
HHMH C TIOCTOSTHHBIM YCKOpeHHeM yMeHblimiack Ha 10 m/c. Onpenenure Bpems
TOPMO>XKEHHS, €CJIU CKOPOCTh B Hauasle TOPMO3HOT'O ITyTH ObLIa 72 KM/4.

WneanbHbI 0JTHOATOMHBIN T'a3 HAXOJUTCS B cocye oObeMoM 1,2 o oJ, 1aB-
nenneM 4-10° [Ta. OmpesenuTe BHYTPEHHIOK SHEPIHIO 3TOr0 raza. OTBET BbI-
pasuTe B KWIOMKOYISIX (KJ[x).

ITpu pa3omxHYTO# Ienu (CM. PUCYHOK) HMIEANbHBI BOIBTMETP
nokaseiBaeT 8 B, a mpu 3aMkHyTOM 1enu — 7 B. BHyTpennee co-
MPOTHUBJICHHE HCTOUYHUKA TOoKa paBHO 5 OM. UeMmy paBHO COmpo-
TUBJICHHE BHEIIHEH 1ienu?

He 3a0y0vme nepenecmu ¢ce omeemal 8 onank omeemog Ne 1




EOvHbIn rocynapcTBeHHbIn ak3ameH, 2010 . ®dusuka, 11 knacc. 123-6/6

Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

Ha pucynke npuBenieHa 3JIeKTpHYECKas I€lb, COCTOSIMIAs ey

13 TaIbBaHUYECKOTO 3JIEMEHTA, PeocTaTa, TpaHcdopmaTo- - —
pa, ammepMeTpa W BOJBTMETpa. B HadadbHBIE MOMEHT

BPEMEHH IOJI3yHOK peocTaTa yCTaHOBJICH IOCEPEAHHE U ®
Hemo/BIkeH. Omnmpasch Ha 3aKOHBI AJIEKTPOAMHAMUKH,

00BACHHUTE, KaK OyayT M3MEHATHCS MOKa3aHWsA MpHOOpPOB

B IIpolecce IepeMeIIeHNs IOJI3yHKa peocTara BIEBO.

O1C caMOMHIYKIMK IpeHeOpeysb M0 CPABHEHUIO C €.

Ilonnoe npasunvnoe peuwrenue Kaxicooi uz 3aoau C2—C6 oondicno exnouans
3aKoHbl U POpPMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CHAMOYHO
014 pewienus 3a0auu, @ MaKdice mamemamuiecKue npeoodpazoeanus, pac-
Yyemol C YUCEHHLIM OMEEHOM U, NPU HEOOXO00UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuienue.

ITpu BeIMONHEHMU TprOKa «JleTaromumil BEMTOCUNEANCT» TOHIIMUK ABIKETCS IO
TPaMIUTUHY MO ASHCTBUEM CHIIBI TSDKECTH, HAUMHAs ABMIKEHUE M3 COCTOSHHUSA
MOKOos ¢ BBICOTHI /{ (cM. pucyHok). Ha kparo TpaMminHa CKOPOCTb TOHIIMKA
HalpasJIeHa MOJ TaKUM YITIOM K TOPH30HTY, YTO AAlIBbHOCTb €ro MOoJeTa MaK-
cuManbHa. [IponeTeB Mo Bo3ayXy, FOHIIMK MPH3EMIIIETCS HA TOPU3OHTATBHBIN
CTOJ1, HaXOZSIIMIICS Ha TOH e BBICOTE, YTO U Kpai TpamIuinHa. KakoBa nainb-
HocTb noseta S? ConpoTHUBICHUEM BO3/lyXa H TPEHHEM IPeHEOpeyb.

X >
<
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C(bequeCKaﬂ 000104Ka BO3AYIIHOI'O mapa CAciiaHa U3 MaTcpuaja, KBaJapar-

HBI MeTp KoToporo mmeer maccy 1 kr. Illap HamojHeH reaueM Ipu aTMo-
cheprom masinennn 10° ITa. Onpe/iennTe Maccy Telus, P KOTOPOH IIap MOJ-
HUMaeT caM ce0s. TemriepaTypa Tenns ¥ OKpy>KaloIlero Bo3ayxa OJMHAKOBA 1

pasua 0°C. (ITnomazs cdeps S = 417, 06beM mapa V= %mﬁ.)

[Tounbrit TONOKUTENHHO 3apsKEHHBIN MapuK Maccoit m = 0,4 T ABWXKETCS B ro-
PH30HTAJIBHOM  OJHOPOIHOM  DJCKTPHYECKOM TOJNE€  HANpPsHKEHHOCTHIO
E =500 xB/M u3 cocrosiHus mokosi. TpaekTopus mapuka o0pa3yeT ¢ BepTHKa-
net0 yrou o = 45°. Yemy paBeH 3apsj mapuka g?

HeOomnpmioit Tpy3, NOABEIIEHHBI HA HUTH JUIHHOHM 2,5 M, COBEpIIaeT rapMo-
HHUYECKHEe KOJIeOaHHs, MPU KOTOPBIX €r0 MAaKCHMAaJIbHAas CKOPOCTH JOCTHIaeT
0,2 m/c. Tlpu momomu cobuparomei JTHH3bI ¢ POKYCHBIM paccrosHueM 0,2 M
n300paxkeHHe KOJNeOIIoIerocs rpysa mpoelupyeTcs Ha 3KpaH, PacHoNOKeH-
HBII Ha paccTossHuH 0,5 M OT MMH3BL ['1aBHAs onTHYecKast OCh JTMH3bI EPIICH-
JUKYJISpHA IUIOCKOCTU KoJeOaHUi MasTHHUKA U IUIOCKOCTH dKkpaHa. Omnpenenu-
TE MakCUMaJIbHOE CMEIICHHE M300pakeHUs Tpy3a Ha SKpaHe OT IOJIOKEHHs
paBHOBECHSL.

®doTokaTox 00IyYaroT cBEeTOM ¢ UIMHOI BOHBL A = 200 HM. KpacHas rpaHuna
dororddekra mis BemecTBa GoTokarona Ay =290 um. Kakoe nanpspkenne U
HY>KHO CO3JIaTh MEXKILy aHOJIOM U KaToA0M, YTOObI POTOTOK MPEeKpaTHIIC?



EavHbIn rocynapcTBeHHbIn ak3ameH, 2010 . ®dusuka, 11 knacc. 124-1/6
Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 124

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuiickoit denepanyn
Komnpopanne He omycKkaercst

Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu eévinonnenuu 3adanuiit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINOIHAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpOil COOMEENICHIEYyem HOMeEDY 8bIODAHHO20 6aAMU OMEEMA.

LICTLIpC TCJIa IBUTaJIUCh 110 OCHU Ox. B Ta6J'II/IL[e npeacraBji€Ha 3aBUCUMOCTb UX

KOOpAHWHAT OT BpCMCHHU.

t,c 0|1 2131415

x,Mm| 0|2 |46 | 8|10

XM | OO0 | 0| 0] 0] O

x3,M | O 1 {41]9]16]|25

xe,M | O | 2 021012
Y Kakoro u3 TNl CKOPOCTh MOTJIa OBITh TIOCTOSIHHA U OTJIMYHA OT HYJIS?
1 2) 2 3) 3 4) 4

[Iapuk ABMKETCS IO OKPY>KHOCTH PAIMYCOM # CO CKOpOCThIo L. Kak u3MeHut-

Csl IEHTPOCTPEMUTENBHOE YCKOPEHHUE MIApHKa, €CJIU €0 CKOPOCTh YMEHBIIUTD B
2 paza?

1) ymensmmrcs B 2 pasa

2) yBemmuurcs B 2 pasa

3) ymeHsmmTCS B 4 pasa

4) yBemmuutcs B 4 pasa

Kocmuueckasi pakera cTapTyeT ¢ MOBEpXHOCTHU JIyHBI M IBUKETCS BEPTHKAIBHO
BBepx. Ha KakoM paccTOSIHMH OT JIYHHOIl TOBEPXHOCTHU CHJIA TPaBUTALUOHHOTO
MPUTSDKEHUS pakeTsl JIyHOW YMEHbIIHTCS B 4 pa3a [0 CPAaBHEHHIO C CHIIOH MpH-
TSDKEGHHS Ha JIyHHOI nosepxHoctu? (PaccTosiHEe BBIpakaeTcst B paauycax Jly-
HEI R.)

1) R 2) RV2 3) 2R 4) 3R

CKOPOCTSAMH B HANpaBICHUSX, YKA3aHHBIX CTPEJIKaMHU Ha PUCYHKE,
u abCONMIOTHO HEympyro coynapsiorcs. Kak Oyzer HampaBieH
\\GD UMITYJIBC IIAPOB MOCIE UX CTOIKHOBEHMS?

1) +— 2)l ORN 4/

'/@ OpuMHaKoBBIE INAPHl JIBUXKYTCS C OJWHAKOBBIMH 1O MOAYIIO
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Mapuuk CTOJIKHYJI CaHKHM C BEPIIMHBLI I'OPKH. Cpa3y oCJ€ TOJIYKa CaHKHU NMCEC-

JIM CKOPOCTh 5 M/C, a Y TIOAHOXKHSI TOPKH OHA paBHsuUIach 15 m/c. TpeHue caHok
0 cHer npeHedpexumMo Mano. Kakosa BeicoTa ropku?

1) 7,5m 2) 10m 3) I5m 4) 20wMm

Ilepuoa konebGaHuii MOTEHUMATBLHON HEPTUU MPYKUHHOTO MasTHHKA 1 c. Ka-
KuM Oyner nmepuoj ee KosieOaHWi, €clM MacCy rpy3a MasTHHKa M JKECTKOCTb
MPY>KUHBI YBEJIMYUTH B 4 pa3a?

) lec 2) 2¢ 3) dc 4) 05¢

C Kakolf MakCHMaJIbHOH CKOPOCTBIO IO TOPH3OHTAIBHOI J0OpPOTe MOXKET IIBH-
raTbcsl HEOONIBIIONH aBTOMOOMIIB, YTOOBI BITUCATHCS B TIOBOPOT paanycom 16 m?
Koaddumment tpenns mus o gopory 0,4.

1) 4,7wm/c 2) 6m/c 3) 8wm/c 4) 12,6 m/c

B PEIYIbTATE OXJIAKACHUA HUACAJTIBHOI'O rasa abCcoroTHAs TeMIICpaTypa rasa
YMEHbIINJIACh B 3 pasa. Kakx usmenuiach IIpru 3TOM CpE€AHAA KUHCTHUYCCKas
OHEPrus TCIJIOBOIO ABMIKXCHUS €0 MOJ'ICKyJ'I?

1) yBemmumiacs B 3 pasa
2) yMeHbIIWIAch B 3 pasza

3) yBeIMYMIACH B V3 pa3

4) yMCHBIIMIACH B J3 pas

OnxuH MOITB Pa3peXEHHOTO Ta3a CHavyala W30TEPMHYECKH CXKAMAJH, a 3aTeM
HM30XOPHO HarpeBad. Ha KakoM U3 pHCYHKOB M300pakeH TpaduK 3TUX MpoIiec-

coB?
3) Vl 4) v (/
0 7 0

D p
TeMHepaTypa KUIICHHUA BOJbI B JaitHUKe CYHICCTBCHHO 3aBUCHUT OT

1) MomHocTH HarpeBatens

2) arMocdepHOro AaBICHUS

3) BemiecTBa cocyza, B KOTOPOM HarpeBaeTcs BOAa
4) HavalbHOU TeMIiepaTypbl BOJIbI
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B mpormecce SkcnepMMeHTa BHYTPEHHSIE OJHEpPTUsl Ta3a yMEHBIIMIACh Ha
40 xIx, u oH coepmmi padboty 35 kJIkx. CinenoBarebHO, B pe3yabTaTe TEIUIOo-
oOMeHa ra3 oTJall OKpy>KaromeH cpeie KOIMMIeCTBO TEIUIOTHI

1) 75 xIx 2) 40 x/Ix 3) 35 x/Ix 4) 5 x/x

OTHOcHUTENbHAS BIAXXHOCTh BO3JyXa B MOMeEIIeHUH paBHa 70% mpu TeMmnepa-
Type Bo3ayxa B HeM 20°C. ITonb3ysich TabnuIielt aBIeHNs HACHIICHHBIX MTapOB
BOJIBL, OIIPE/IENINTE AAaBICHUE BOASHBIX IAPOB B IOMEIICHUH.

t, °C 16 17 | 18 | 19 | 20 | 21 22 | 23 | 24 | 25

p,mmpr.cr. | 13,6 |14,5]15,5]16,5|17,5| 18,7 | 19,8 |21,1]22,4] 23,8

1) 21,1 MM pr. cT.
2) 25 MM pT. CT.

3) 17,5 MM pr. cT.
4) 12,25 MM pr. cT.

JIBa TOYEUHBIX SJIEKTPUYECKHUX 3apsja ACHCTBYIOT Ipyr Ha Jpyra ¢ CUIaMU
9 mxH. Kakumu cTaHyT Cubl B3aUMOJEUCTBUS MEXAYy HHUMH, €CIIH, HE MEHss
paccTosTHHE MeXy 3apsAaaMu, yBEIUIUTh MOAYNb KQKIO0T0 U3 HUX B 3 paza?

1) 1 mxH 2) 3 mxH 3) 27 mxH 4) 81 mxH
JlBa pe3ucTopa, CONPOTUBICHUS KOTOPBIX PaBHBI 204 o I

20M u 8 OM, BKIIOUEHB B 3IEKTPUUYECKYIO
LeNb MapajyieNibHo, Kak M0Ka3aHo Ha pHCyHKe. B

9TOM cilydae Ul 3HA4€HHH CHIIBI TOKa B Pe3u- 8 Om </12
CTOpax CIpaBeJINBO COOTHOILIECHHE

1 1
1) I, =2I 2) [1:212 3) 11:512 4) I, =45

C wucnonb3oBanueMm 3akoHa Papagess Uid DIEKTPOMArHUTHOM WHAYKLUUHU

( i = _%) MO’KHO OOBSICHUTH

1) OTKIOHEHWE MAarHUTHOW CTPENKH BOJIHM3H IPOBOIHIKA C TOKOM

2) MPUTSHKCHHE JKENE3HOHM JeTald K AIEKTPOMAarHuTy

3) mosBIEHUE TOKA B 3aMKHYTOH KaTyIIKe B TpOIecce OMyCKaHMs B Hee MOCTO-
SIHHOTO MarHuTa

4) TIOBOPOT PaMKH C TOKOM B MarHUTHOM I10JIC
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B Ha60pe pazmoz[eTaneﬁ JJIs1 U3rOTOBJICHHUS IIPOCTOI'O K0J1€0aTeIbHOrO KOHTYpa

HUMEIOTCS JIB€ KaTYIIKU ¢ MHAYKTUBHOCTAMU L= 1 Mx['H u L, =2 Mx['H, a Tak-
ke JBa KoHAeHcaTtopa, eMKocTH KOoTopeix C; =3 nd u C, =4 nd. [Ipu xakom
BBIOOpE JBYX 3JIEMEHTOB M3 3TOT0 HabOpa MepHoJa COOCTBEHHBIX KOJIeOaHUM
KoHTypa T OyneT HauMEeHBIIHM?

1) LII/Icl 2) L21/IC2 3) LzI/ICI 4) L1HC2

Ha pucyHke nokasan X0J CBETOBOIO JIyda CKBO3b CTEKIISHHYIO IIPU3MY, HaXo-
JUIIYIOCS. B BO3JYXE.

Ecinn Touka O — IEHTP OKPY)KHOCTH, TO IOKa3aTenb MPEIOMIICHHS CTEKIa 1
paBeH

CD AB OB OD
D 75 2 3) ob Y 0B
CBCT OT HCIIOABM>XHOI'O MCTOYHHKA paCHpOCTpaHHCTCH (¢{0) ?
—

CKOPOCTBIO ¢ M TaJaeT NEPNEHNKYIIPHO Ha TIOBEPXHOCTh
3epKajia, KOTOpPOe MPHOJMKAETCS K HCTOYHHKY CO CKOPO-
cThio U (cM. pUCYHOK). KakoBa CKOpPOCTh OTPa)KEHHOTO
CBETa B MHEPIUAIBLHONW CHCTEME OTCYETa, CBA3aHHOH C 3ep-
Kajiom?

|

R

1) c—v 2) ¢ 3) ctov

m
HBG YaCTUlbl, UMCIOIINE OTHOIICHUA 3apsA10B q—z =8 wu macc =2 = 2, JIBU-

q1 m
JKYTCSL B OJHOPOJIHOM DJIEKTpUuecKoM moje. Omnpenenante OTHOMIEHUE yCKOpe-
., Ay
HHUH —= 3THX YaCTHII.
a4
D1 2) 2 3) 8 4) 4
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AToM Gepunus ; Be conepxkut

A21

A22

A23

1) 4 mporoHa, 9 HEHTPOHOB W 4 3JIEKTPOHA
2) 4 mpoToHa, 5 HEWTPOHOB M 4 BIEKTPOHA
3) 9 mpoToHOB, 4 HefiTpoHa U 9 PTEKTPOHOB
4) 9 mpoToHOB, 13 HEWTPOHOB M 4 PIEKTPOHA

Kakas J0JI PaIMOAKTUBHBIX aTOMOB pacraaacTca 4€pe3 MHTEPBAJII BPECMECHH,
PaBHBIH ABYM IepHOAaM Moypacmana?

1) 100% 2) 75% 3) 50% 4) 25%

PannoakTHBHBIN MOJIOHUH é};gPo, WCTBITAB OJWH O-paclaj U JBa [-pacmaja,
TIPEBPaTHUIICS B U30TOII

1) cBunma 2*Pb
2) mononus 34*Po
3) BucmyTa 31*Bi
4) pamona 322Rn

B omprtax mo ¢otodddexTy B3N MIACTHHY W3 MeTaia ¢ paboTol BBIXOJa
3,55B u cramu ocBemath ee cBeToM uyactorsl 3-10"° I 3atem wacTory ma-
Jlalolliel Ha IIACTUHY CBETOBOM BOJIHBI YBEJIUUYWIU B 2 pa3a, OCTaBUB HEU3MEH-
HOW MHTEHCHBHOCTH CBETOBOTO IydKa. B pe3ysibTaTe 3TOro MakcuManabHAas KH-
HETHYeCKast SHEPTHsI (POTOIIEKTPOHOB

1) He U3MEHMIACH, T K. POTOIIICKTPOHOB HE OyIeT
2) yBenmumiack Oojee 4eM B 2 paza

3) yBenmuumiach B 2 pasza

4) yBenwuWJIach MEHee 4eM B 2 pa3za
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ITpn m3MepeHNH HANPSHKCHUS HA KOHIIAX MIPOBOJIOYHOM CITMPANN YETHIPE yde-
HUKa TI0-Pa3HOMY TOACOEANHWIN BOJBTMETp. Pe3ynmpTar 3THX paboT m300pa-
JKeH Ha pucyHke. Kakol u3 y4eHMKOB IIOJICOE€IMHUII BOJIBTMETP NIPABUILHO?

Ipu npoBeIeHUH SKCIIEPUMEHTAa YUEHUK UCCIIEA0BaN 3aBUCHMOCTh MOJTYJIS CH-
JIbl YIIPYTOCTH HPYKUHBI OT JUIMHBI IPY>KUHBI, KOTOpasi BhIpaxkaeTcsi (Gopmy-
noit F(I)=k|l—1y|, tne I, — miuHa npyxuHsl B HeneOPMHPOBAHHOM CO-
crosiHuH. ['paduK Momy4eHHOI 3aBUCHMOCTH MPUBE/ICH HA PUCYHKE.

AF H

10

8

6\\\

4 \\

21 -

o 1 2 3 4 5 6 Lcm

Kaxkoe(-ne) u3 yTBep kIeHHI COOTBETCTBYET(-10T) pe3yIbTaTaM OmbITa?
A. JlnnHa IpYXUHBI B Hele(hOPMUPOBAHHOM COCTOSIHIH paBHA 7 CM.
b. Xectkocts npyxuns! paBaa 200 H/m.

1) Tompko A 2) rtonbko b 3) uA,ub 4) an A, au b
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cumeo0106, HaUUHan ¢ nepeoil knemouku. Kaycoyo yugpy nuwume
6 OMOenbHOIl KemouKe 6 COOMEemCcmeuu ¢ npugedeHHviMu 6 Oaanke 00-
pasyamu.

B cocyzne non nopuiHeM HaxonuTcs uieanbHbId ra3. Eciu gaBneHue rasza yse-
JUYUTH TPU MOCTOSIHHOW TeMIepaType, TO KaK W3MEHSTCS BETUYMHBL 00BEM
cocyaa, IIIOTHOCTh Ta3a U €ro BHYTpeHHsS sHeprus? J[ns Kakaod BelTWYHUHBI
ONPEIEIUTE COOTBETCTBYIOIINN XapaKTep €€ U3MEHEHHUS:

1) yBenuumnach

2) yMEHBIIWIACh
3) He u3MEHWIACch

3anumure B TabIHIly BEIOpaHHBIC NUGPHI U KAXKI0H (U3NIECKON BEITUIUHEI.

udps! B 0TBETE MOTYT TOBTOPSITHCS.

O0beM cocyna | IlnoTHOCTh raza | BHyTpeHHsIst SHeprus ra3a

[lapwk GpoIeH BEPTHKAIBHO BBEPX C HAYAIBHON CKOPOCTHIO U (CM.
PHUCYHOK). YCTaHOBUTE COOTBETCTBHE MEXIYy IpaduKaMu U ¢u3ude-
CKUMH BETMYHHAMH, 3aBUCHMOCTH KOTOPBIX OT BPEMEHH 3TU TPahUKH
MOTYT TIPEJICTaBIATS () — BpeMs mojuera). K kaxaoit mo3urmu nepBo-
ro cToidua nogdepuTe COOTBETCTBYIOILYIO MO3UIIMIO BTOPOrO U 3a-
MUIIUTE B TaOIUIy BEIOpaHHBIE HU(PEI IOJ COOTBETCTBYIOIIMU OY-
KBaMH.

<

I'PAOUKU OU3NYECKUE BEJIMYWHBI
A) 1) mpoekuus CKOpOCTH IIapuKa
2) mpoeKlus yCKOPEHUs IIapuKa
3) KMHETHYECKas SHEPTHs MapuKa
4) moTeHUMaIbHAas SHEPTUs apuKa
b)
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Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
Yucio Haodo 3anucams 6 O1aHK omeemoe Ne 1 cnpaea om Homepa coomeem-
cmeyruezo 3adanus, Hauuhasa ¢ nepeou Kiemouku. Kaorcowviii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUWIUME 8 OMOETbHOU KIeMOYKe 8 COOm-
eemcmeuu ¢ npueedeHHvIMu 6 0aanke oopasyamu. Eounuyvt guzuueckux
6eIUYUN RUCAMb He HYIHCHO.

Ha mocienaem KujmomMeTpe TOPMO3HOTO ITYyTH CKOPOCTH MO€37[a yMEHBIIHIACh
Ha 10 M/c. OmpenenuTe CKOPOCTh B Hadalle TOPMOXKCHHS, €CIH OOIIHIA TOp-
MO3HOW MyTh ITO€3[]a COCTaBHJI 4 KM, a TOPMOXKEHHE OBIJIO paBHO3aMEIJICH-
HBIM.

B cocyne obsemom V=501 maxommrcs remmii nmpu masnenmn p = 10° ITa.
Haiinute BHyTpeHH:o0 sHepruto U renus. I'enuii — 0lHOaTOMHBIMN Ia3.

Cxema 3JIeKTpUYeCKOH LIeNu M0Ka3aHa Ha pUCyHKe. BHyTpeHHee
COTIPOTHBIIEHWE UCTOYHUKA Toka paBHO 0,5 Om, a compoTuBie-
Hue pesucropa 3,5 OM. Korma nenb pa3oMKHyTa, WJ€allbHBIN
BOJIBTMETp noka3biBaeT 8 B. Kakoe 3HaueHue HarpspkeHHs MOKa-
3bIBA€T WICATBHBIN BOJIBTMETP IPH 3aMKHYTOH menu?

He 3a06y0vme nepenecmu e6ce omeemul 8 61anK omeemog No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

Ha pucyHke npuBeleHa 3J1€KTpUYECKast LENb, COCTOS-

mjasg U3 TalbBAHUYECKOIO 3JIEMEHTA, PEOCTara, TpaHC-

¢dopmaropa, amnepmeTpa U BOJIbTMETpa. B HavyambHBIN

MOMEHT BPEMEHM IIOJI3YHOK pPEOCTaTa YCTAHOBJICH B
ao KpaliHee BepXxHee MOJI0XKeHHe U HemoABmkeH. Onupasch
= Ha 3aKOHBI ICKTPOAUHAMUKH, OOBIACHHUTE, KaK OymyT

M3MEHAThCS MOKa3aHUs MPUOOPOB B Ipolecce IepeMe-
IIEHNUS MON3YHKA peocTaTa BHU3. DJIC caMOMHAyKIMK IIpeHeOpeyb 110 cpaBHe-
HUIO ¢ €.

Ilonnoe npasunvnoe peuwrenue Kaxcoou u3z 3aoau C2—C6 oondicHo exniouans
3aKoHbl U POpMYNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CHAMOYHO
0ns pewtenun 3a0auu, a makdice mamemamuueckue npeodpaz06anus, pac-
Yemvl ¢ YUCIEHHbIM OMEEmOoM U, NPU HeoOX00UMOCHmU, PUCYHOK, ROsAC-
HANOWUIL peuienue.

IMpu BhIMONHEHUH TPIOKA «JIeTAOMINI BENOCHUIIETUCT» TOHIIHUK JBHKETCS 110
TPaMIUIMHY TOJ JSUCTBHEM CHJIBI TSDKECTH, HAUMHAS IBUKEHHUE U3 COCTOSHHS
MOKOS ¢ BBICOTHI H (cM. pucyHOK). Ha Kparo TpaMIUIHHa CKOPOCTh TOHIIHKA
HalpaBJeHa 1I0J TAKMM YIJIOM K FOPHM30HTY, YTO JajbHOCThH €ro I0JIeTa MaK-
cumanbHa. [IpoJieTeB 1Mo BO3AyXy, TOHIIMK IPH3EMIISIETCS HA TOPU30HTAIbHBIN
CTOJI, HAXOMSAIIMICS HA TOH JKe BBICOTE, YTO W Kpail TpamiuiiHa. KakoBa BeIcO-
Ta moJjiera /4 Ha 3ToM TpamiuinHe? CONPOTHBICHUEM BO3IyXa M TPEHHUEM IIpe-
HeOpEUb.

\\\\\\x
<
=t
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C(I)epI/I‘IeCKyIO 060J'I0‘1Ky BO3AYIIHOIO mapa ACJIar0T U3 MaTrepualia, KBaapar-

HBIH METp KOTOpOro mMeeT maccy 1 kr. Paamyc obGosoukm miapa r=2,7 M.
Illap HamonHsOT rasoMm mpu arMocheproMm masiennn 10° Ia. Temmeparypa
rasa ¥ OKpYKaroLIEro Bo3ayxa onauHakosa v paBHa 0°C. Onpenenure MoJsp-
HYIO Maccy Ta3a, eCJIH 0Ka3aJoCh, YTO IIap MOXET B TAKMX YCIOBHSAX MOTHSITH

tonbko cebs. (Ilmomans chepsr S = 41, oGBem mapa V= %mﬁ.)

Iomerit mapuk ¢ 3apsgom g = 8 HKII JBIDKETCS B TOPU3OHTAIBLHOM OJXHOPO]I-
HOM 3JICKTPHYECKOM IT0JIe HanpsbKeHHOCThI0 E = 500 kB/M u3 cocrosHus mo-
kos1. TpaekTopus mapuka oOpa3yeT ¢ BepTHKaNIbI0 yroa o = 45°. Uemy paBHa
Macca Imapuka m?

HeOomnpmioit Tpy3, NOABENICHHBIH HA JIMHHOW HUTH, COBEpINAET rapMOHHYE-
ckue konebanus ¢ ammurynoi 0,1 m. [Ipu momomu coOuparomei JHUH3BI ¢
(doxycHbiM paccTosiHueM 0,2 M U300paXkeHne KOJIEOIIOMIErocs rpy3a mpoemu-
pyeTcsl Ha dKpaH, pacroyiokeHHbIH Ha paccrostHud 0,5 M oT nuH3bL [naBHas
ONTHYECKas OCh JIMH3BI EPHEHIUKYJISIPHA INIOCKOCTU KOJIeOaHUH MasTHUKA U
IUIOCKOCTH 3KpaHa. MakcumaibHasi CKOPOCTh M300paKeHUs Tpy3a Ha 3KpaHe
pasHa 0,3 m/c. KakoBa qyivHa HUTH moaBeca?

Kpacnas rpanuna goroaddekra s Bemectsa porokarona Ay =290 um. IIpu
00JIlyueHHH KaToJja CBETOM C AIMHOW BOJIHBI A ()OTOTOK MpeKpamaercss mpu
HampsDKEeHUH Mexay aHomoMm u karogom U=1,9 B. Ompenenurte pmuny
BOJTHBI A.



EavHbIn rocynapcTBeHHbIn ak3ameH, 2010 . ®dusuka, 11 knacc. 125-1/6
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Bapuant Ne 125

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu évinonnenuu 3adanuit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINO0HAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpPOil COOMEEnICHIgyem HOMepPY 8bIODAHHO20 6aAMU OMEEHA.

Teno neuwxercs no ocu x. Ilo rpa-
(bHUKy 3aBUCHMOCTH MPOEKIHMU CKO-
pocTH Te€aa v, OT BPEMEHHU f yCTa-
HOBMTE, KAKOHW IIyTh IIPOLLIO TEJIO
3aBpemsa ot ;=0 10, =6 c.

1) 10m 2) 15m 3) 25m 4) 45w

Ha Teno B mHepLuaneHOH cucreMe oTcueTa NEHCTBYIOT ABe cuibl. Kakoi n3
BEKTOPOB, M300pa)KEHHBIX Ha IIPABOM PHUCYHKE, IIPABUIIbHO YKa3bIBaeT HaIpaB-
JIeHUE YCKOPEHUs Tella B 9TOH cucTeMe oTcuera?

% 3
F
2 4
%
F, 1
D1 2) 2 3) 3 4) 4

JlBe miaHeTHl ¢ OJUHAKOBBIMU MaccaMH OOpallaroTcs MO KPYroBBIM OpOHUTaM
BOKPYT 3Be37bl. Y MEPBOH U3 HUX pajuyC OpOHTHI BABOE OOIbIIE, YeM Yy BTO-

. K N .
pou. KakoBo oTHOmICHUE Fl CUJT IPUTSXKCHUS K 3BE3C IICPBONU U BTOPOU I1JIa-

2
HeT?

1) % 2) 2 3) 4) 4

1
4
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— JIBa Tena NBUXKYTCA 110 B3aUMHO MEPIEHIUKYIISIPHBIM I1e-
Y Py peceKaroImuMcs IpsMbIM, KaK IIOKa3aHO Ha pucyHke. Mo-
X mynb WMITyJIbCa TEPBOTO Tela p; = 6 Kr-M/C, a BTOPOTO
% _
P, Tena p, = 8 kr-m/c. UeMy paBeH MOIyJb UMITyJIbCa CHCTe-
MBI 3THX TeJ MOCcIe UX a0COITIOTHO HEYNPYTroro yaapa?

1) 20 kr-m/c 2) 14 xr-m/c 3) 10 kr-m/c 4) 2 xr-M/c

SmpK TAHYT 1O 3€MJE 32 BEPEBKY IO NOPU3OHTAIBHOM OKPYKHOCTU JUIMHOM
L=40M c MOCTOSHHOHN MO MOAYNIO CKOpOCTbI0. PaboTa CHIIBI TATH 3a OIUH
00opoT 1o okpyxkHocTH 4 = 2,4 kJ[)x. UeMy paBeH MOIyJb CUJIBI TPEHHS, ACH-
CTBYIOILIEH Ha MUK CO CTOPOHBI 3eMIN?

1) 0 2) 19H 3) 60 H 4) 190 H

[epron xonebaHuil MOTEHIMAIBHONW SHEPTUH NMPYXKUHHOTO MasTHHKA | c. Ka-
kuM OyZeTr mepuoj ee KojeOaHHH, ecin Maccy Ipy3a MasTHHKA M JKECTKOCTh
MIPYXHUHBI YBEIMYUTH B 4 paza?

) lec 2) 2¢ 3) 4c 4) 0,5¢

Bpycok maccoit m =2 Kr IBUKeTCs IOCTyNaTeIbHO MO TOpPH-
30HTAJbHOM IUIOCKOCTU IOJ ACHCTBHEM IMOCTOSHHOM CHIIBI,
HanpasJIeHHON mof yrioM o = 30° K TOpU3OHTY (CM. pHCY-
HOK). Monynpe 3toit cunbl F'= 12 H. Koadduuuent tpenus
MexIy OpyckoM M miIockocTeio [ = 0,2. UeMy paBeH MOAYyIb CHJIbI TPEHUS [y,
JeicTByIOIIEH Ha OpyCcOK?

1) 2,8H 2) 40H 3) 6,0H 4) 104 H

Pa3pexeHHBII ra3 CKUMAOT IPH MOCTOSHHOW TeMieparype. B aTom mpomecce

1) cpenmHsist SHEPTUS XaOTUIHOTO JBMIKEHUS MOJISKYJI Ta3a YBEITMUNBACTCS
2) MomsipHas Macca ra3a yMeHbIIaeTCs

3) MosIpHas Macca raza yBeJIIMUHBAETCS

4) cpemHss PHEPTUS XaOTUIHOTO JIBUKECHHUST MOJIEKYJI ra3a He MEHSIETCS
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Ha pucynke mokazan rpaduk mpoiecca,
MIPOBEJICHHOTO Haja | MoOJIeM HII€abHOTO
raza. Hailinure oTHOmIEHHe TeMIiiepaTyp
!
Tl.

1) 6 2) 5 3) 3 4y 15

OTHOCHTEIbHAs BJIAXXHOCTh BO34yXa B HWIMHAPE 1OJ HNOPIIHEM paBHaA 40%.

Bo3ayx m30TepMHYECKH CKald, YMEHBIIUB ero o0beM B TpH pasza. OTHocH-
TeNIbHAS BIAKHOCTH BO3/IyXa CTaja

1) 13% 2) 40% 3) 120% 4) 100%

YeTslpe MeTaNIMYECKUX OpycKa ITOJOXXKHIM BIUIOTHYIO
JpyT K ApYry, KaK MoKa3aHo Ha pucyHKe. CTpeskn yka-
3BIBAIOT HAINpaBJICHHE TEIUIONepenayn oT Opycka K Opy-
cky. Temmepatypsl OpyckoB B maHHBIIT MoMeHT 100°C,
80°C, 60°C, 40°C. Temmnepatypy 100°C umeeT 6pycok

1) A 2) B 3) C 4) D

B Ipouecce SKCIepuMeHTa BHYTPEHHAA SHEPIrys ra3a yBeJIn4iniaacb Ha 30 KI[)K,

IIPY 5TOM OH OT/AJ OKPY’KaIOIIEH cpejie KOJIIMYECTBO TeIIoThl, paBHoe 10 kI[x.
CreoBaTensHo, ra3

1) cxanu, coBepumms padoty 20 xJ[x
2) pacmmpuics, copepuns paboty 20 xJ[x
3) cxanu, cosepuus padoty 40 xJ[x
4) pacmupucs, copepuus paboty 40 xJ[x

Paccrosnaue MCKAY ABYMS TOYCUHBIMH JJICKTPUYCCKUMU 3apsaaaMi YMCHBbIIWIIN

B3 pasa, BSIMYMHY OJHOT'O U3 3apAJ0B TAK)KC YMCHBIINUIIN B 3 pasa. Cuia 3J1eK-
TPUICCKOTO B3aMOJICHCTBUS MEXITy HUMHA

1) yBenuuwmiace B 3 paza
2) ymeHbLIWIAch B 3 paza
3) ymenbluiach B 27 pas
4) He U3MEHUJIaCh
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Ha pucynke npusenena Qororpadust siIekTpuueckol Lenu, coOpaHHOH yde-

HHUKOM JIJIsl HCCIIEIOBAHUS 3aBUCHMOCTH CHITBI TOKA, IIPOXOJISIIIETO YE€PE3 PE3H-
CTOp, OT HATpsDKeHHs Ha HeM. [Ipu Hanpsbkenun 6 B cuia Toka B pesucrope
Oyzer paBHa

HUCTOYHHK II0-
CTOAHHOT O
HaPpAXKCHUA

pesucrop

1) 0,6 A 2) 20A 3) 0,5A 4) 03 A

HBa HpHMOHHHei/'IHbIX MPpOBOAHMKA MOMCHICHBI B OJHOPOJAHOC MATrHUTHOEC I10JIC
>

NEPNEHAUKYIISIPHO JIMHUSAM UHAYKUUM B. JInuHa nepBoro npoBojHUKa L, 1O
HeMy IIpoTeKaeT Tok /. J[1MHa BTOpOro NMpoBOJHKKA 2L, IT0 HEMY IIPOTEKaeT TOK

1 F, . "
Z[' YeMy paBHO OTHOIICHHE = Monaysel cuin Amrepa, IEHCTBYIOIIMX Ha
1
TIPOBOJHUKN?
1 1
1)1 2) 2 3) — 4) —
) ) ) 3 ) 3

B nneanbHOM KoOJIe0aTEIbHOM KOHTYpPE (CM. PHCYHOK) HAIIPSDKEHHUE
MeXIy OOKIaJKkaMHu KOHJEHCATOpa WM3MEHSACTCS 10 3aKOHY
Uc = Upcosot, tne Uy=4 B, o = 27-10° ¢!, B kakoii u3 YKa3aHHbBIX ¢

HW)KE MOMEHTOB BPEMEHH 3HEPTUs MarHUTHOTO TOJS KaTYIIKH WHIYKTHBHO-
CTH OCTUTAeT MakcuMyMa?

10 2) 0,5 mxc 3) 0,25 mkc 4) 0,9 mxc

L
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Kaxkas u3 Touek (1, 2, 3 wnu 4), nokasan- )
[ )

A20

A21

HBIX Ha PUCYHKE, SIBISETCS U300pakeHU-

€M TOYKH S B TOHKOIl cOOMparomieii JIuH- 3¢ !
3¢ ¢ OKYCHBIM paccTosTHHEeM F? 1 F 4‘ F
. 1t
1) Touka 1 2) Touka 2 3) Touka 3 4) rtouka 4
JIBa TOUEUHBIX HMCTOYHMKA CBETa S; M S, HaAXOIATCS S s
| O

OJIM3KO JPYT OT Jpyra M CO3MAIOT Ha yJAJICHHOM JKpaHe
D ycToiuuBy HHTEPGHEPESHIIMOHHYIO KapTHHY (CM. PH-
CYHOK). DTO BO3MOXKHO, €CJIA S| M S; — Mallble OTBEep-
CTHSI B HETIPO3PaYHOM dKpaHe, OCBEIICHHBIC

1) kaxxmoe cBOel IaMITOYKOW HAKAJTUBAHUS

2) KaxJ0e CBOEH ropsuieil cBeuoit

3) OIHO CHHUM CBETOM, a PYT0oe KPACHBIM CBETOM
4) MIOCKOH MOHOXPOMATHYECKOH CBETOBOM BOITHOI

Ha pucynke npuBeneH rpaduk 3aBHCHMOCTH
CHIIBI TOKa OT BPEMEHH B KOJIe0aTEIEHOM
KOHTypE C MOCIEI0BATEIEHO BKIIOUCHHBIMU
KOHJCHCATOpPOM U KAaTyLIKOH, WHIyKTUB- 0
HOCTHh KOTopoit paBHa 0,2 I'H. Makcumains-

HOE 3Ha4eHHE PHEPIUU IEKTPUUECKOro Mo-

JIsl KOH/ICHCATOpa PaBHO

1) 2,510° ik 2) 5-10° I

1 2 4 5 6 t Mc

3) 5107 Jix 4) 107 JIx

Ha pucyHke mpeacTaBlIeHBI HECKOJIBKO CaMbIX HUKHHUX YpPOB- £ -BA
Hell PHepruu atoMa BoZOpoaa. MOXKET JIM aToM, HaXOMAIIuiHCs |
B cocTostHUU E|, MOrIOTUTh (HOTOH ¢ 3Heprueit 10,2 3B? E; T -1,5

1) ma, mpu 3TOM aTOM MEPEXOAUT B COCTOSHUE ) E, T34

2) na, mpu 5TOM aTOM MEPEXOTUT B COCTOsHUE K5

3) na, IpH 5TOM aTOM HOHHU3YeTCs, paclafasich Ha POTOH
1 3JICKTPOH

4) Her, sHeprud (OTOHA HENOCTATOYHO [UIsA IIEpPexoza
aToMa B BO30YKJCHHOE COCTOSIHUEC

E,—1+—-13,6

Kakas monst painoakTHBHBIX aTOMOB PacHaJacTCsl yepe3 MHTepBall BpEeMEHH,
PpaBHBIH AByM IepHojaaM Mmomypacnana?

1) 100% 2) 75% 3) 50% 4y 25%
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Kakue 3apsang Z ¥ MaccoBoe 4nciio A 6y,£[€T HUMCTb AApO 2JICMCHTA, MMOJTYYHUBIIC-

A24

A25

rocst U3 supa u3oToma sU TOCITe OHOTO 0-Pacmajga M JBYX JIEKTPOHHBIX

B-pacniamoB?

1) Z=234 2) Z=92
A=92 A=234

3) Z=88 4y Z=234
A=234 A=94

B Tabmmie mpencraBieHBl pe3yNbTaThl U3MEPEHUH MaKCUMAIbHONH SHEPTHH
q)OTOZ)HeKTpOHOB TIpY IBYX Pa3HbIX 3HAYCHUAX JUIMHBI BOJIHBI ITAJIA0OMIETO MO-
HOXPOMAaTHYECKOTrO cBeTa (A, — JUIMHA BOJHBI, COOTBETCTBYIOLIAs KPACHOM
rpanuie porodddexra).

JIiHa BOJTHBI MTAJAOIIETO CBETA A 0,50 0,25,
MaxkcumainbHast SHepTrHst HOTOITEKTPOHOB Fyaic Ey —
Kakoe 3HaueHHE SHEPTUH MPOIYIICHO B Ta0muIe?
1) Ey 2) 2F, 3) 3E, 4) 4E,
I'pysbl mMasTHHKOB — MeaHble Imapuku. Kakyio - B r

napy MasTHHUKOB (CM. PHCYHOK) Hago BbIOpathb,
4TOOBI AKCIEPUMEHTAIBHO BBISCHUTD, 3aBUCHT L L
JIM TIEPUOJ MAJIBIX KOJIeOaHUH MaTeMaTHYecKoro

MasTHHKa OT Macchl rpy3a’?

1) AuB 2) Aul 3) buB

KoHnzeHcaTop MOAKIIOYEH K HMCTOYHHMKY TOKa MOCIeI0Ba- c
TENBHO ¢ pe3ncTopoM R =10 kOm (cm. prcyHOK). Pesyinbra- o LE'
ThI H3MepeHPII>i HAIIpsOKCHUSA MCKIY O6KHaJ]KaMI/I KOHJCHCa- ’ R
TOpa MpeicTaBieHbl B Tabnuie. TOYHOCTH M3MEPEHHs] Ha-

npsoxennst AU=+ 0,1 B.

tc 0 1 2 3 4 5 6 7

U,B 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

OrneHure cuily TOKa B Iermd B MOMeHT ¢ = 1 c. CompoTHUBIEHHEM IPOBOJIOB U
BHYTPEHHHM CONIPOTHUBICHNEM HCTOYHHKA TOKA IPEHEOpEUb.

1) 220 MmxA 2) 80 MKA 3) 30 MmxA 4) 10 MxA
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 0mOenbHOIl KlemouKke ¢ COOmMEemcmeuy ¢ npuUeeOeHHbIMU 6 OnanKe 00-
pasyamu.

B pesynpraTe mepexona ¢ OIHOW KPyroBOW OpOUTHI Ha IPYTYIO IEHTPOCTPEMHU-
TENIFHOE YCKOPCHHUE CITyTHHWKA 3eMiIM yMeHbInaercs. Kak HM3MeHsoTcs B pe-
3yJbTaTe 3TOTO Mepexoja PagryCc OpOHUTHl CIyTHHKA, CKOPOCTh €TI0 JABHKECHUS
1o opOHTe M epHo/T OOpaIIeHNs BOKPYT 3eMITH?

Jist KaXK1oi BETMYUHEI OTIPEEIINTE COOTBETCTBYIOIIMH XapaKTep H3MEHEHU:

1) yBenmumiIach
2) yMEHBIIWIACH
3) He u3MEHWIach

3amummTe B TaONMHIYy BEIOpaHHBIC TUQPHI TS KaX 0 GU3NIECKON BEITUINHEI.
Hudps! B 0TBETE MOTYT MMOBTOPSTHCS.

Iepuon obpamenus
BOKpPYT 3eMJiIu

Pamnyc op6utsl |  CKOpPOCTb IBMIKEHUS

o opbure

YcTaHOBUTE COOTBETCTBHE MEXAy IPOIECCaMH B HJICAIBHOM rase M (Gopmy-
JIaMH, KOTOPBIMH OHHM OIHCHIBAIOTCS (N — YHCIIO YacTHIL, p — JaBieHue, V —
o0beMm, T — abcomoTHas Temneparypa, () — KOIHUecTBO TemnoTsL) K xaxmon
HO3ULIUH MEPBOTO CTOJIOIA NOAOEPUTE COOTBETCTBYIOIIYIO MO3HIHIO BTOPOrO
W 3amyIuTe B TaOJMIy BhIOpaHHBIE HU(PBI 0] COOTBETCTBYIOIIMMHU OyKBa-
MH.

MMPOLECCHI OOPMYVYIJIbI
P _
A)  Uzoxopwnslii pouecc npu N = const D T const
b)  AmmaGarnslii npouecc ipu N = const 2) ; — const
3) pV =const
4) 0=0

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanus u Hayku Poccuniickoit denepanun
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Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
yucio Haoo 3anucamy 6 01anK omeemoe Ne 1 cnpaea om nomepa coomeen-
cmeyruiezo 3a0anusn, HauuHaa c nepeou Kiemouku. Kasxxcowiii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUWIUME 8 OMOECIbHOI K1emouKe 6 COom-
eemcmeuu ¢ npueedeHHviMu 6 Oranke oopazyamu. Eounuysl guzuueckux
GeNUYUH RUCAMb HE HYIHCHO.

OpnHoponusiii crepxkenb AB maccoit m = 100 r nmoxourcs,
C YOHPAsACh B CTHIK JIHA M CTEHKH OaHKM KOHIIOM B m ommpasich

Ha Kpail 6aHku B Touke C (cM. pUCYHOK). MoOJynb CHIIBI, C

KOTOpPOH CTEpXKEeHb JAaBUT Ha CTEHKY cocyna B Touke C, pa-

BeH 0,5 H. Uemy paBeH MOIyJb BEpTHKAIBHOW COCTABIISIO-

LIEeH CHUIIBI, ¢ KOTOPOH CTEP:KEHb JABUT HA COCY[ B TOuke B,
€CII MOJyJIb TOPU3OHTAIBHON COCTaBisIromIel 3toi cuisl paseH 0,3 H? Tpe-
HHEM IIpeHeOpedb.

A

I[Be qacTulbl, UMCIHOINHUC OTHOLICHUC 3ap;1;[03 ﬂ :2 U OTHOLICHHUEC MacCC
q>
m
—L =4, Bnerenu B 0HOPOHOE MATHUTHOE MOJIE MEPHEHIUKYISAPHO €ro JIH-
m;
HUSAM I/IH,Z[yKHI/II/I nu ,Z[BI/I)KyTCSI 110 Opr)KHOCTHM C OTHOIIICHUCM paI[I/IYCOB
R, . U
z = 2. OnpefenuTe OTHOMICHHE CKOPOCTEH — ITHUX YACTHII.
2 %)

K moTonky koMHaThl BHICOTOM 4 M NpUKpEIJieHa jJamia HakanuBaHus. Ha Bbl-
coTe 2 M OT IoJla MapajyieIbHO €My pacloIoKeH HENMpo3payHblil KBaJIpaTr co
cTtopoHoi 2 M. LleHTp jammbl ¥ LEHTp KBajpara JeKaT Ha OJHOH BEPTUKAIH.
Haiigure nnomane TeHU KBaapaTa Ha MOJTY.

He 3a6y0vme nepenecmu 6ce omeemaul 8 61aHK omeemog Ne 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

PaMKy ¢ TIOCTOSIHHBIM TOKOM YJECpP)KHBAIOT
HETIO/BIDKHO B TIOJIE€ TIOJIOCOBOTO MAarHHTa
(cM. pucyHoK). IToNIpHOCTE TOJKITIOUEHHUS
HCTOYHMKA TOKA K BBIBOAAM paMKH IIOKa3zaHa
Ha pucyHke. Kak OyzmeTr nBuraTtbcs pamka Ha
HEeNOABIKHOW ocu MO, ecnum pamMKy He y
ynepxuatb? OTBET MOSICHUTE, YKa3aB, Kakue (PM3MYECKHE 3aKOHOMEPHOCTH
BBl HCIONB30BAIN JUIi OOBsCHeHHA. CUMTaTh, YTO paMKa HCIBITBIBACT He-
60JIBIIIOE COMPOTUBIICHUE IBIXKEHHUIO CO CTOPOHBI BO3AyXa.

Ilonnoe npasunvnoe peuwrenue Kaxcoou u3z 3aoau C2—C6 oondicHo exniouans
3aKoHbl U POpMYNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CHAMOYHO
0ns pewtenun 3a0auu, a makdice mamemamuueckue npeodpaz06anus, pac-
Yemvl ¢ YUCIEHHbIM OMEEmOoM U, NPU HeoOX00UMOCHmU, PUCYHOK, ROsAC-
HANOWUIL peuienue.

[Ma#i6a maccoit m = 100 r HauMHAET JBMXKEHUE 1O kenody AB u3 Touku A u3
cocTosiHUA TOKos. Touka A pacrosiokeHa Bbllle Toukd B Ha BeicoTe H = 6 M.
B npornecce nBIKEHHS 1O KeOOy MEXaHHUYeCcKasl SHEPTHs IIAiObl H3-3a Tpe-
Hus ymenbiiaercs Ha AE =2 JIx. B Touke B maiiba BbuieTaer u3 xenobda noa
yriaoM o = 15° K TOpU30HTY M IajaeT Ha 3eMilto B Touke D, Haxozsueiics Ha
OZIHOM ropuzoHTanu ¢ Toukoi B (cM. pucynok). Haiinure BD. Conporusnenu-
€M BO3JlyXa peHeopeyb.
RA

© 2010 denepanbHas cinyxba no Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanun
Kormposanue ne gonyckaercst

B ropu30HTaIRHOM IMIMHAPHYECKOM COCYJE, 3aKPHITOM ITOPIIHEM, HaXOIUT-
c1 OJHOATOMHBIM wuAeanbHbIM ra3. [lepBoHauanpbHOE [aBJiIeHHE Trasa
p1=410° [Ta. Paccrosne ot aHa cocyma m0 mopms L =30 cm. Ilnomans
MOTNIEPEYHOr0 CEYeHUs MOpIIHA S = 25 cv’. B pe3yJIbTaTe MEIJIEHHOIO Harpe-
BaHMA ra3 MOIyYMII KOJHUecTBO TeIoTsl O = 1,65 kX, a MOpIIeHb CABHHYI-
csl Ha paccTostHue X. [Ipu ABM>KEHUM IOPIIHS HA HETO CO CTOPOHBI CTEHOK CO-
CyZa ICHCTBYET CHIa TPECHMS BEIMYUHOM [, = 3-10° H. Haiigure x. Cuntars,
YTO COCYJ HaXOAUTCS B BaKyyMe.

ITo rmaakoi rOpU3OHTAILHOW HAIPABISIONIEH UTHHBI 2/ CBOOOTHO CKOJB3UT
OycMHKa ¢ TIOJOXHUTEIbHBIM 3apsimoM Q>0 u wmaccoit m. Ha koHmax
HaATPaBJISIIOIIEH HAXOSTCS TOJOXKHUTENbHBIE 3apsinbl ¢ >0 (CM. PHCYHOK).
Bycunka coBepmiaeT Manble  KOJ€OaHHMS ~ OTHOCHUTEILHO  MOJIOKEHHS
paBHOBECHSI, IEPUOJT KOTOPBIX paBeH 7.

® o ®

+q +Q, m +q

Yemy Oynmer paBeH NIepHOX KoieOaHWH OyCHHKH, €claM 3apsAmbl Ha KOHIAX
HaIpaBJsIIOIEH yBeNInuuTh B 2 pasza?

T'opusoHTaNbHBIA NPOBOASAIIMI CTEPKEHD IPIMO-

z YTOIBHOTO CEYEHHS IIOCTYNATEIbHO IBIDKETCS C yC-
/ KOPEHHEM BBEPX 10 TIAIKOH HAKJIOHHOH IIOCKOCTH
B BEPTHKAIBHOM OJHOPOJHOM MarHUTHOM ITOJIe (CM.
pucyHok). Ilo crepxHio mportekaer Tok /=4 A.

Yron HakoHa wIockocty o = 30°. Moxyns HHAYK-

- _ 2
nuu MarautHoro monst B =0,2 Tin. Yckopenue crepxHs a = 1,9 m/c”. Yemy

oy

m
PaBHO OTHOIICHUE MACChI CTCPIKHA K €TI0 JJIMHE TQ

®DOTOH C JUTMHOW BOJIHBI, COOTBETCTBYIOIICH KpacHOW rpanuie Gpotodddexra,
BBIOMBAET AJIEKTPOH M3 METAIUTMYECKON TUIACTHHKHU (KaTojaa) B cocye, U3 Ko-
TOPOr0 OTKauaH BO3AYX. DJEKTPOH PAa3TOHSETCS OTHOPOJHBIM 3JIEKTpHUe-
CKHM TI0JIEM C HAINpPSHKEHHOCThIO F = 5-10° B/m. Kaxkoit IOJDKHA OBITH JUIMHA
ITyTH JJIEKTPOHA S B DJIEKTPUIECKOM TI0JI€, YTOOBI OH Pa3oTHANCS JI0 CKOPOCTH,
coctasistroniei 10% ot ckopocTtH cBera B BakyyMme? PenstuBuctckue sddek-
ThI HE YUUTHIBATb.



EavHbIn rocynapcTBeHHbIn ak3ameH, 2010 . ®dusuka, 11 knacc. 126-1/6
Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 126

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuiickoit denepanyn
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu évinonnenuu 3adanuit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINO0HAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpPOil COOMEEnICHIgyem HOMepPY 8bIODAHHO20 6aAMU OMEEHA.

Temo mBwxketcs mo ocu x. [lo rpa-
(UKy 3aBUCHMOCTH TPOCKIUU CKO-
pOCTH Tena v, OT BPEMEHH ¢ yCTa-
HOBHUTC, KaKOﬁ l'[yTB HpOH_UTO TCII0
3aBpemaort, =010, =4c.

1) 10m
2) 15u
3) 45m
4) 20 M

Ha teno B uHepuuanbHOM cUCTeMe OTcCueTa AECHCTBYIOT ABe cuibl. Kakoi u3
BEKTOPOB, N300paKCHHBIX Ha NPABOM PUCYHKE, IPABUIBHO YKa3bIBAaeT HAIPaB-
JICHUE YCKOPEHHUS Teja B 3TOM cucTeMe orcyera?

|F1 |1 2
4 X 3
/ |~

F ¥
4

1 2) 2 3) 3 4) 4

o 4 o
IpyxwuHa, xecTKocTh kKoTopoi k= 10" H/M, mon aeiictBuem cuisl 100 H pac-
TSHETCS Ha

) 1w

2) 10 cm

3) lem

4) 1 MM

JlBa Tena JBUKYTCS MO B3aMMHO TEPIECHINKYIIAPHBIM Me- y

PECEKAOIUMCS TIPAMBIM, KaK IMOKA3aHO Ha PHCYHKe. Mo-

JlyJlb UMITYJIbCA TIEPBOTO Tea pi = 8 KIr-M/C, a BTOPOTO Te- ?1

na p, = 6 kr-m/c. UeMy paBeH MOIYJIb UMITYJIbCa CUCTEMBI —0

9THX TeJI TIOCIIE UX aBCOMIOTHO HEYIPYToro yaapa? ? x
2

1) 2 xr-m/c 2) 10 kr-m/c 3) 14 kr-m/c 4) 20 kr-m/c

© 2010 denepanbHas ciyxba 1o Haxzopy B cepe obpazoBanns u Hayku Poccuniickoit denepanyn
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Sk TAHYT 110 3€MJIC 3a BCPCBKY I10 FOpI/IBOHTaHBHOﬁ OKPYXHOCTHU JUaMCTPOM

D =20M ¢ MOCTOSHHOH 10 MOJYJIIO CKOpPOCThIO. PaboTa CHIIBI TATH 3a OJUH
obopot mo okpyxHoctH A4 = 3,0 x/[)x. UeMy paBeH MOIYJb CHJIBI TPEHHS, JICH-
CTBYIOLIEH Ha SIIUK CO CTOPOHBI 3eMJIU?

1) 150 H 2) 48 H 3) 24H 4) 0

[epron xomebaHMii MOTEHIMATBFHON SHEPTHH NMPYKUHHOTO MasTHHKA 1 c. Ka-
KuM OyZeT mepuop ee KoiaeOaHHi, eclIu Maccy Ipy3a MasTHHKA M JKECTKOCTh
HpY>KUHBI YBEIUIUTH B 4 paza?

1) 1c¢ 2) 2¢ 3) 4c¢ 4) 0,5¢

- MaccuBHbIIH OpyCOK ABIKETCSI IOCTYNATEIBHO IO TOPH30H-
L5 TanbHOM IIIOCKOCTH 10 ACHCTBHEM MOCTOSHHOM CHIIBI, Ha-
a mpaBJIeHHOH mox yrioM o = 30° K TOPH30HTY (CM. PHUCYHOK).

Monyns atoii cunbl F = 12 H. KoaddumueHT TpeHUs MexIy
OpyckoM u mutockocTeio L= 0,2. Moxynp CHIBI TpeHHs, IeHcTByIOmeH Ha
6pycok, F, = 2,8 H. Uemy paBHa Macca Opycka?

1) 1,4xr 2) 2,0kr 3) 24«kr 4) 2,6 xr

T"a3 pacmupsiercs npu NOCTOSIHHOM TemnepaTtype. B aTom nporecce

1) cpenHss 3HEpPrus XaOTHYHOTO ABMXKEHUS] MOJIEKYJI Ta3a HE MEHSIETCS
2) MomspHas Macca ra3a yBelIu4nuBaeTCs

3) cpeaHss SHEPTUsl XaOTUYHOTO ABMKEHHS MOJIEKYJI ra3a yMEHbIIAETCs
4) MossipHas Macca ra3a yMeHbILIaeTcs

Ha pucynke mnokazaH rpaduk mnpouecca,

A
311:0 IPOBEJCHHOTO Hajg 1 MojeM HIeaabHOTO
raza. Haligure oTHOlIEHHE TeMuepaTyp
2po T
T

3) 3 4y 15
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OTHOCHUTENbHAs BIAXKHOCTH BO3[IyXa B ILIMIMHApE MOJ mopiuHeM paBHa 80%.
Bo3nyx m3oTepMHuYeckn C)kKand, YMEHBIINB ero o0seM B IBa pas3a. OTHoOCH-
TeNbHAs BIA)KHOCTh BO3/yXa CTajla

1) 160% 2) 100% 3) 80% 4) 40%

YeTblpe METaLIMYECKUX OpYyCKa MOJOXKHIIN BILIOTHYIO IPYT K

IpyTy, KaK IOoKa3aHoO Ha pucyHke. CTpeiKH yKa3blBalOT Ha-
MpaBlieHHE TeIuIonepenadn ot opycka k Opycky. Temnepaty- M““‘“

pel OpyckoB B maHHbBI MomeHT 100°C, 80°C, 60°C, 40°C.
Temneparypy 60°C umeet 6pycok

1) A 2) B 3) C 4) D

B mporecce SKcnepuMeHTa BHYTPEHHsIE OSHEpPrusl Ta3a yMEHBIIMJIACh Ha
13 /I, 1 OH OTHaJ OKpY’KAOIIEH Ccpelie KOJIMYECTBO TeIUIOThl, paBHOoe 3 KJ[XK.
CrenoBaternbHO, Ta3

1) cxanu, coBepumB padoty 10 x/[x
2) cxanu, coBepuB padboty 16 x/Ix
3) pacmupuics, coBepuB paboty 10 x/Dx
4) pacmupuiics, copepmuB padory 16 xJlx

PaccrosiHue Mexay OBYMsI TOYCYHBIMHU JICKTPUUCCKUMHU 3apSIaMH yBEITHYHIH
B 3 pa3a, a OJJMH U3 3apsI0B YMEHBIIWIH B 3 pa3a. Cuiia 3J1eKTpUIecKoro B3au-
MOJICHCTBHS MEXy HUMH

1) He u3MeHUNIACh

2) yMeHbIIUIAach B 3 pasza
3) yBenuumiack B 3 pa3a
4) ymeHsIIMIach B 27 pa3

© 2010 denepanbHas cayxba 110 Han30py B cepe obpasoBanus 1 Hayku Poccuiickoit denepaunn
Komnpopanue He 1omyckaercst

Ha pucynke npusenena ¢ororpadust s1eKTpHUecKol Lien, coOpaHHOH yde-

HUKOM JIJIsI KCCIICIOBAHMSI 3aBUCHMOCTH CHJIBI TOKA, IPOXOJSAIIEIO Yepe3 Me-
TAUTMYECKUIT TIPOBOHKK, OT HAIIPSHKCHUS Ha HeM. J[is Toro 4ToObl yepes pe-
3UCTOP 1IeN TOK cuioi 0,6 A, HanpsbKEHHE Ha HEM JIOJKHO OBITh PaBHO

HUCTOYHHUK II10-
CTOSAHHOT'O
HaIpsOKCHUS

LA W\VY

pesucrop

1) 60B 2) 45B 3) 50B 4) 55B

[IpssMonuHEHHBIA TPOBOIHUK AJUHOW L ¢ TOKOM [/ TIOMEIIEH B OJHOPOJHOE
—

MarHuTHOE TI0JIe TEPICHAMKYISIPHO JIMHUWSIM WHIyKImu B . Kak uameHwutcs
cuina Amnepa, NEHCTBYIOIIass Ha MPOBOJHHK, €CJIM CHJIy TOKa yMEHBIINUTH B
2 pa3a, a MHIYKIMIO MarHUTHOTO TIOJIsI YBENIMYUTH B 4 paza?

1) ymenbmutcs B 4 pasa
2) yMeHbIIUTCS B 2 pa3a
3) yBenuuutcs B 4 pasza
4) yBemmuutcs B 2 pasa

B nneansHOM KONEOATENFHOM KOHTYPE (CM. PUCYHOK) HaIpsDKEHHUE
MeXIy OOKIaJgKaMHh KOHJEHCATOpa W3MEHSETCS 10 3aKOHY
Uc=Uycosot, rne Up=4B, o= 21-10° ¢ B kakoii u3 yKa3aH- ¢

HBIX HIKE MOMEHTOB BPEMEHHW DHEPrusi MarHUTHOTO TMOJS KATYIIKH WHIYK-
TUBHOCTH JIOCTUTAeT MUHUMYMa?

1) 0,15 mxc 2) 0,25 mMxc 3) 0,5 mkc 4) 0,65 MKc

L
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N3o0paxkeHneM TOYKH S, KoTOpoe maér S A
[ ]

A20

A21

TOHKAsi COOGMpAIOMAs THH3a C (OKYCHEIM v 1

paccrosiaueM F (CM. PUCYHOK), SIBISIETCS # . ' %
TOYKa 2F F F 2F
2 °
3
1 2) 2 3) 3 4) 4
S, S, JlBa TOYCYHBIX UCTOYHHKA CBETA S| M S; HAXOISTCS OJH3-

KO JIpyT OT JpyTa U CO3AAI0T Ha YAAJICHHOM 3KpaHe D yc-
TOWYHMBYIO MHTEP(EPEHINOHHYIO KapTHHY (CM. PUCYHOK).
OTO BO3MOXKHO, €ClM S| U S, — Masble OTBEPCTHS B He-
sgT===%=== 0 [PO3PATHOM JKpPaHe, OCBEIlCHHbIe

|
T
!
|
|
|
|
|
|

1) 1IOCKOM MOHOXPOMATHYECKOH CBETOBOW BOJTHOM

2) OmHO — JAMIIOYKOH HaKaJMBAHUI, a BTOPOE — TOpPSIIeH CBEY0it
3) KaxJ0e CBOEH JaMIIOYKON HaKaTUBAHHUS

4) OmHO CHHHUM CBETOM, a APYrO€ KPaCHBIM CBETOM

Ha pucyHke npuBezieH rpaduk 3aBUCHMO-
CTH CHJIBI TOKA OT BPEMEHH B KoJiebaTelb-
HOM KOHTYpE, COCTOSILIEM M3 IMOCIEN0Ba-
TEJIbHO COEIMHEHHBIX KOHJIEHCATOpa U Ka- 0
TYIKH, HWHAYKTHBHOCTh KOTOPOH paBHa
0,2 T'n. MakcumanibHOE 3HaYEHHUE SHEPTUU
MarHMTHOTO MOJIsl KaTYHIKH PaBHO

1) 2,510 ik 2) 5-10°° JIx

i, MA
5

1 2 4 5 6 t,Mmc

3) 5107 Jix 4) 107 Ik

Hava/IcyHKe TIPEACTABEHbI HECKONBKO CAMBIX HIXKHHX YPOB-  f 5pA
HeW 3Hepruu aroma BoAopoja. MoKeT Ju aToM, HaxoIsLuii- —4 0

sl B COCTOSTHMU E|, TOTI0THTH POTOH C sHepruei 12,1 sB? Ey - 15

E, T-34
1) ma, mpw 3TOM aTOM MEPEXOJHUT B COCTOSTHUE £,

2) na, Ipy 3TOM aTOM IIEPEXOIUT B COCTOSHHUE F3

3) na, mpW 3TOM aTOM HOHHU3YETCs, pacnajiasch Ha Ipo-
TOH U DJIEKTPOH

4) Her, sHepruu (POTOHA HEIOCTATOYHO AJIS Iepexoja
aToMa B BO30YyKIEHHOE COCTOSIHHE

E,—+—-13,6

Kakast monsi paZnoakTHBHBIX aTOMOB pacHagacTCs 4depe3 MHTCPBall BPEMEHH,
PaBHBIN IBYM IIepHoaM HoIypacmaia’?
1) 100% 2) 75%

3) 50% 4) 25%
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S1Apo M30TOMA BUCMYTaA g3 Bi IOIYUYMIOCH U3 HEKOTOPOTO siapa X 10ciIe OAHOTO

A24

A25

o-pacnaza ¥ OJHOTIO 3NEKTPOHHOrO B-pacnana. X — 3To AApo
215

1) monoHust “g;Po
209 s

2) BHCMYyTa “g;Bi

3) pamoHa *gzRn

210
4) acrata “gsAt

B tabmimie npencraBieHs! pe3yabTaThl H3MEPEHHH MaKCHMaNIBHOM 3Hepruu ¢o-
TOJJICKTPOHOB IIPU JIBYX Pa3HbIX 3HAUYCHUAX MJINHBI BOJHBI MAJAOIETO MOHO-
XPOMaTUYECKOTO CBETa (A — JJIMHA BOJIHBI, COOTBETCTBYIOIAsS KPACHOH Ipa-
Hute GoTodrdpdexra).

JIiHa BOJTHBI MTAJAOIIETO CBETa A 0,50 0,25,
MakcuMmaibHast SJHeprust POTOIICKTPOHOB Eyyye — Ey
Kaxoe 3HaueHmne sHeprun NpormyIeHo B Tadmume?
1 1 1
1) E 2) =E 3) -E 4) —E
) Eo ) 5o ) 3Eo ) 7Eo
r _ -
py3bl MasgTHUKOB — TIOJIbIC IIIa A . B r

PUKH OJMHAKOBOH MacChl M OJIH-
HAKOBOTO JIMAMETPA U3 ATFOMUHUS L é
Al

u meau. Kakyio mapy MasiTHHKOB

(cM. pHCYHOK) Hamo BBIOpaTH,

4TOOBI AKCIIEPUMEHTAJIBHO BBISIC- Al Cu
HHTh, 3aBUCUT JIM TEPUOJ MabIX

KOJIeOaHUIT MaTeMaTHUeCKOro MasTHHUKA OT BEIECTBa, U3 KOTOPOTrO M3rOTOB-
JieH Tpy3?

1) Aub 2) AuB 3) AuT 4) BuB

KoHnzeHcarop NmoakiIroYeH K UCTOYHUKY TOKa IOCIIEI0BaTENb- C
HO ¢ pe3ucTopoM R =10 kOm (cM. pucyHOK). Pesynbratel u3- ¢ . E||
v b

MEpEeHHH HalpsDKeHUsT MeXIy OOKJIaIKkaMH KOHAEHcaTopa -I: R

HpeZ[CTaBJ'ICHLI B TaﬁJ'II/ILIC. TouHoOCTE I/I3M€pCHI/IH HaprDKeHI/IH
4, ¢ 0 1 2 3 4 5 6 7

AU=+0,1 B.
U,B 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

OneHure cuily TOKa B L€ B MOMEHT ¢ =2 c. CONpOTUBIEHUEM IPOBOJIOB U
BHYTPEHHHM COIIPOTHBIICHHEM UCTOYHHKA TOKa PeHeOpeys.

1) 220 MxA 2) 80 MKA 3) 30 MKA 4) 10 MxA
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 0mOenbHOIl KlemouKke ¢ COOmMEemcmeuy ¢ npuUeeOeHHbIMU 6 OnanKe 00-
pasyamu.

B pesynbprate mepexona ¢ OgHON KPyroBoH OpOUTHI HA IPYTYIO CKOPOCTH JBH-
JKEHUs CIIyTHHKa 3eMIH yBennuuBaeTcs. Kak M3MeHSIOTCSA B pe3ysbTaTe 3TOro
nepexoza paguyc OpOHTHI CITyTHHKA, €r0 HEHTPOCTPEMHUTEIBHOE YCKOPEHUE U
nepuox obpameHnst BOKpyT 3emmn? s KaxXI0H BEIWYWHBI OTPENEITUTE COOT-
BETCTBYIOLIMI XapaKTep N3MEHEHHS:

1) yBenmumiIach
2) yMEHBIIWIACH
3) He u3MEHWIach

3amummTe B TaONMHIYy BEIOpaHHBIC TUQPHI TS KaX 0 GU3NIECKON BEITUINHEI.
Hudps! B 0TBETE MOTYT MMOBTOPSTHCS.

Pamuyc opbutsl | LlenTpoctpemurenshoe | Ilepuon obpamenus
yCKOpeHHe BOKPYT 3emiu

YCcTaHOBUTE COOTBETCTBHE MEXIY GU3NIESCKUMU MPOIlecCaMy B UICATBLHOM Ta-
3¢ HEM3MEHHOW MAacChl U (OPMYJIaMH, KOTOPBIMH 3TH IMPOIECCHl MOXKHO OTH-
catb (N — 4HCTIO YacTHll, p — JaBieHue, V — oobeM, T — abCOMIOTHAS TeMIepa-
Typa). K kaxmoil mo3unuu mepBoro crojdua MmoadepuTe COOTBETCTBYIOLIYIO
MO3UIMIO BTOPOTO ¥ 3aIMIIKUTE B TAOAHIly BBIOpaHHBIC HUQPPBI MIOJ COOTBETCT-
BYIOIIMMHU OyKBaMHu.

MMPOLECCHI OOPMYVYIJIbL
. 1) P _ const
A)  WM3obapuslii mponecc npu N = const T
b u i N = t
) 30XOPHBII TpoLece IpH cons %) 14 _ const
T
3) pV =const
4) VT = const
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Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
yucio Haoo 3anucamy 6 01anK omeemoe Ne 1 cnpaea om nomepa coomeen-
cmeyruiezo 3a0anusn, HauuHaa c nepeou Kiemouku. Kasxxcowiii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUWIUME 8 OMOECIbHOI K1emouKe 6 COom-
eemcmeuu ¢ npueedeHHviMu 6 Oranke oopazyamu. Eounuysl guzuueckux
GeNUYUH RUCAMb HE HYIHCHO.

Opnoponnsiii crepxkenb AB maccoit m = 100 T mokowurtcs,
YIHPasCh B CTHIK THA U CTEHKU OAHKU KOHIIOM B u onmpasics
Ha Kkpail 6anku B Touke C (cM. pucyHOK). Moaymb CHIIBI, C
KOTOpOH CTepKeHb JaBUT Ha CTEHKY cocyza B Touke C, paBeH
0,5 H. Yemy paBeH MOMyJib TOPU3OHTAIBHOMN COCTaBISIONIEH
CUJIBI, C KOTOPOI CTEP)KEHb JAaBUT Ha cocyl B Touke B, eciu
MOJlyJIb BEPTHKAJIBHOW cocTaBiisitouleid 3Tod cuibl paBen 0,6 H? Tpenuem
peHeOpeyb.

7

I[Be JacTulpl, UMCIOIMHUE OTHOILICHUC 3ap;1)103 ﬂ :2 MU OTHOIIICHUEC MacCC
%]

m

—_—= 1, BJICTCIIN B OlI[HOpOZ[HOG MAarsuTHOC I10JIC HepHeHlII/IKyJ'alHO €ro JIm-

my

HUAM UHAYKIUU U ABUIKYTCSA 1O OKPYKHOCTSM. OnpeaenMTe OTHOIICHHUE IIC-

7
PHOJIOB OOPAIICHHS STHX YACTHI] —-.
2

K moToiKy KOMHATBI BBICOTOH 4 M IPHUKpEIUICHA JIaMITa HaKanuBaHusi. Ha BbI-
COTe 2 M OT HOJa MapaJUIe]IbHO €My PACIIONIOKEH HEMPO3PayHbli KBaIpaT CO
cTopoHoi 2 M. LIeHTp JmaMIBl M LEHTP KBaJIpaTa JISKAT HA OIHOW BEPTUKAIH.
Haiimure nmuHy nuaroHanu KBaapara TeHH Ha moiry. OTBET B METpaxX OKpYTIIH-
T€ JI0 ACCSTHIX.

He 3a06y0vme nepenecmu e6ce omeemul 8 61anK omeemog No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

PaMKy ¢ MOCTOSIHHBIM TOKOM YIEP)KHBAIOT He-
TOJIBMXKHO B TIOJIE TIOJIOCOBOTO Marnmra (CM.
pucyHoK). TloNApHOCTh TOJKITIOUEHHS] UCTOY-
HUKa TOKa K BBIBOJAM PaMKH TOKa3aHa Ha pU-
cynke. Kak OynmeT nABHTatbcs paMKa Ha HEMO-
BIDKHOU ocu MO, eciu paMKy He yJAep>KUBaTh?
OTBeT NOSICHUTE, yKa3aB, KaKue (PU3MYECKUE 3aKOHOMEPHOCTU BbI HUCIIOJIB30-
Baju Uit 00bsacHeHus. CUuTaTh, 4YTO paMKa HUCIBITBIBAET HEOOIBIIOE COMPO-
TUBJICHUE IBUKEHUIO CO CTOPOHBI BO3IyXa.

Ilonnoe npasunvhnoe peuwrenue Kax;cooi u3 zaoay C2—C6 0oxcno exnrwuams
3aKOHbBL U (hopmynvl, npuMeHeHUue KOMOPbIX HE0OX00UMo U 00CHAmMOYHO
013 peuwlenus 3a0auu, a maxice mamemamuueckue npeodpazoeanus, pac-
yemvl C YUCTEHHLIM OMEEMOM U, npu HeoOXo0UMOCmu, PUCYHOK, HOAC-
HAIOWUIL peulenue.

[ITaii6a Maccoit m HauMHAET IBIDKEHHE 10 kKeno0y AB u3 Toukn A u3 coctos-
Hus nokost. Touka A pacrnonoxxeHa Belle Toukd B Ha Beicote H = 6 M. B npo-
Iecce JBIDKCHUS MO JKeo0y MeXaHHdYecKas SHEeprus MIaiObl m3-3a TPEHHS
ymenbmaercs Ha AE =2 JIx. B Touke B maiiba BbuteTaet u3 xxenobda mop yr-
70M o = 15° K TOpH30HTY U MaJlaeT Ha 3eMJII0 B Touke D, Haxoxsmiencs Ha of-
HOH Topu30HTaNH ¢ Toukoi B (cm. pucynok). BD =4 m. Haiinute mMaccy maii-
051 m. COHpOTI/IBHZHI/ICM BO3/yXa MpeHeOpeys.
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B ropu30HTaIRHOM IMIMHAPHYECKOM COCYJE, 3aKPHITOM ITOPIIHEM, HaXOIUT-
c1 OJHOATOMHBIM wuAeanbHbIM ra3. [lepBoHauanpbHOE [aBJiIeHHE Trasa
p1=4-10° [Ta. Paccrostare oT aHa cocyaa 1o mopmas L = 30 cM. Ilnomans
TIOTIEPEYHOT0 CeYEHNs MOPIIHA paBHa S. B pesynpraTre MeasieHHOTO Harpena-
HUS Ta3 MOTy4ri KoaudecTBO TerwtoTsl O = 1,65 xJIx. [Ipu aToMm mopiieHs He-
KOTOpO€ BpeMs IOKOWICSA, a TOTOM MEIJICHHO CABHHYJCS Ha pacCTOSHHE
x =10 cm. Ilpu 1BUkKEHUU MOPIIHS HA HETO CO CTOPOHBI CTEHOK COCYyla ACHCT-
BYET CWJIa TPEHMS BEIUYUHON Fp = 3-10° H. Haiizure S. Cuntath, 94T0 COCY.
HaXOJUTCS B BaKyyMe.

Io rmanmkoif TOPU3OHTAIFHONW HANpPaBIIOMIEH UTHHEI 2/ CKONB3UT OyCHHKa C
MOJIOKUTENbHBIM 3apsiaoM O >0 u maccod m. Ha koHuax Hampasistouien
HAXOJATCS MOJIOKHUTEbHBIE 3apsinbl g > 0 (cM. pucyHok). bycunka coBepiaet
MaJible KOJIEeOAaHUsI OTHOCHTENBHO TIOJIOKEHUS PaBHOBECHS, MEPHOJ KOTOPBIX

paBeH T.
® o ®

+q +Q, m +q

Yemy Oyner paBeH mepuo] KoieOaHuil OYCHHKHU, €ClU €€ 3aps]] YBEIUYUTh B
2 paza?

> I'opu3oHTanbHBIA HPOBOIAIIUN CTEPKEHD IPSIMO-
a YTOIBHOTO CEYCHUS MTOCTYIATENbHO ABHKETCS BBEPX
/ C YCKOpPEHHMEM II0 I'JaJKOH HAaKJIOHHOW IUIOCKOCTH B
BEPTUKAIFHOM OJHOPOAHOM MAarHUTHOM TIoyie (CM.
pucyHok). Ilo crepxHIO mpoTekaeT Tok [=4 A.

VYron HakoHa miockocTH o = 30°. OTHOmeEeHNnE Mac-

&y

m 2
Cbl CTEPIKHS K €10 JUMHE — = 0,1 xkr/Mm. Yckopenune ctepxus a = 1,9 m/c”. Ye-

MY paBeH MOJyJIb MHIYKIIUU MarHUTHOTO MOJIs?

®DOTOH ¢ UIMHOI BOITHBI, COOTBETCTBYIOMIEH KpacHO! rpaHune (Gorodpdexra,
BEIOMBACT AJICKTPOH W3 METAJUTMYECKOH TUIACTHHKH (KaToaa) cocyna, U3 KOTo-
pOro OoTKayaH BO3JYX. DJEKTPOH Pa3rOHSETCS OJHOPOAHBIM 3INNEKTPHUECKUM
1oJIeM HanpspkeHHOCTIo E = 5-10° B/M. Jlo KaKoii CKOPOCTH 3JEKTPOH Pasro-
HUTCS B 9TOM 110JI€, posIeTes myTh S = 5-10~* M? Pensrusucrckue 3 dexTs He
YUHTHIBATE.
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Bapuant Ne 127

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu évinonnenuu 3adanuit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINO0HAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpPOil COOMEEnICHIgyem HOMepPY 8bIODAHHO20 6aAMU OMEEHA.

Teno neuxkercs no ocu x. [lo rpa-
(UKy 3aBHCHMOCTH TPOEKITNH CKO-
pocTu Tejla v, OT BPEMEHH ¢ yCTa-
HOBHTE, KaKOil IyTh MPOLLIO TEJIO
3aBpemst oTt;=6¢ mot,=10c.

1) 10m
2) 20 M
3) 25w™
4) 45wu

Ha Teno B uHepuuanbHON cUCTEME OTcueTa IEHUCTBYIOT JBe cuibl. Kakoil us
BEKTOPOB, U300paKCHHBIX Ha IPABOM PUCYHKE, MPABUIBHO YKa3bIBAacT HAPaB-
JIeHWEe YCKOPEHUs Tela B TOH cucteme orcuera’?

9
Fy
2
3
1
9
F, 4
D1 2) 2 3) 3 4) 4

JlBe miaHeThl ¢ OJUHAKOBBIMU MaccaMH OOpaIlaroTCs MO KPYroBBIM OpOHUTaM
BOKPYT 3Be3/bl. [/ mepBoi U3 HUX CUJIa IPUTSKEHUS K 3Be3jie B 4 pa3a 00ib-

N R N
me, 4eM IAJIs1 BTOPOU. KakoBo oTHoIIeHHNE R—l pagnycoB 0p6I/IT TIEPBOU U BTO-
2

poii manet?

1) % 2) 2 3) 4) 4

!
4
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JIBa Tenma IBUXKYTCS 1O B3aUMHO IEPIEHIUKYISPHBIM

O—s Y MepeceKaromuMcs TPSIMBIM, KaK MOKa3aHO HA PHCYHKE.
Z = X Mopynbs UMITyJIbCa MIEPBOTO TeNa p; = 3 KI-M/C, a BTOPO-
D, ro tena p, =4 xr-m/c. UeMy paBeH MOAYIb HMILyJIbCa
CHCTEMBI 3THX TeJI TOcie UX abCOMIOTHO HEYNPYroro
yaapa?
1) 1xr-m/c 2) 5 xkr-M/c 3) 4 kr-m/c 4) 7 xr-M/c

Smuk TAHYT 1O 3emiie 3a BEPEBKY 10 T'OPU30HTAIBHOW OKPYKHOCTH JJIMHOU
L =40 M ¢ IOCTOSIHHOHN 10 MOJIYJII0 CKOPOCTbIO. MOy CUJIBI TPEHHUS, JeHCT-
BYIOILIEH Ha SIIUK CO CTOPOHBI 3eMiH, Fr, = 80 H. Uemy paBHa paboTa CHIIBI
TATH 32 OIUH 0060pOT?

1) 0 2) 3,2 klk 3) 10,0 kIx 4y 31,5 Ik

[epnoxn xomebaHwMii MOTEHINATBFHON SHEPTHUH NMPYKUHHOTO MasTHHKA 1 c. Ka-
kuM OyJer mepuoj ee KosieOaHWH, eclM MacCy Ipy3a MasTHHKA U JKECTKOCTb
MIPY>KUHBI YBEIHIHUTH B 4 paza?

) lc 2) 2¢ 3) 4c 4) 0,5¢

Bpycok maccoit m =2 Kr ABHXETCS] IOCTYHATeNbHO MO TOpH- -
30HTAJILHON IUIOCKOCTU MOJ JEHCTBHEM HOCTOSHHOW CHIIBI, £
HanpasjieHHOW moxa yriaoMm o = 30° K ropu3oHTy (CM. puCy-
HOK). Moayne 3toit cunsl F=12 H. Moaynb cuibl TpeHHs, = S
JelicTByromel Ha Opycok, Fr, = 2,8 H. Uemy paBeH K0o3(GUIMEHT TpeHUs Me-
KLy OpyCKOM M IIIIOCKOCTBIO?

1) 0,14 2) 0,20

3) 0,29 4) 0,35

B xoMHaTe B 0OJHOM COCyZ€ HaXOAWUTCA BOAOPOI, a B ApyroM — a3oT. Cpexnue
3HAYeHHUS KHHETHYECKOW DHEPTUH MOCTYNATENbHOTO TEIUIOBOTO JBIKEHHS MO-
JIEKyJI BOJIOPOA M MOJICKYJT a30Ta OJJHAKOBHI B TOM CJIy4ae, €CIIM y 3THX Ta30B
OJIMHAKOBHI 3HAYECHHUS

1) nmamneHus

2) KONWYECTBa BEIIecTBa
3) MIOTHOCTH

4) TtemmepaTypsl
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ph Ha pucynke mokaszan rpaduk mporecca,
3po i :r 1: 3 MIPOBEIEHHOT0 Halx | MoOJeM HIeanbHOro
i j raza. Haiinure oTHOIIEHHE TeMIepaTyp
! T
Po 2
0
1 1 1
D = 3) = 4 —
) 3 ) 6 ) 15

OTHOcuTeNbHAs BIAXKHOCTh BO3AyXa B IMIMHApE HOA mopurHeM paBHa 70%.
Bo3ayx m3oTepMHUYEecCKH CXKald, YMEHBIIUB €ro od0beM B 1Ba pa3a. OTHocu-
TeJIbHAs BIAXKHOCTh BO3/IyXa CTala

1) 35% 2) 70% 3) 100% 4) 140%

UYeTslpe METAUIMYECKHX OpyCKa IIOJIOKIIIN BIDIOTHYIO
JIPYT K APYTY, KaK MOKa3aHO Ha pucyHKe. CTpenKH yKa3bl- '

BalOT HaNpaBJICHUE TEIUIoNepenadn oT Opycka K OpycKy. ' “\“““
Temnepatypsl 6pyckoB B nanHblii MoMeHT 100°C, 80°C, L ;
60°C, 40°C. Temmnepatypy 40°C umeet 6pycok

1) A 2) B 3) C 4) D

B mnpomecce skcnepuMeHTa BHYTPEHHSISI JHEPTUsl ra3a yMEHBIIMIACH Ha
13 x/Ix, ¥ OH MONMYYIJI OT HarpeBaTelsi KOIUIECTBO TEIUIOTHI, paBHOE 3 K/IK.
CrnenoBarenbHO, ra3

1) coxamu, coBepumms padoty 10 xJ[x
2) pacmupuics, coBepmuB padboty 16 k/Ix
3) pacmmpucs, copepums padoty 10 x/[x
4) cxamm, coBepmuB padory 16 xJx

PaccrosiHue Mexay JBYMsI TOYCYHBIMHU JICKTPUUCCKUMHU 3apPSIaMH yBEIHYMIH
B 3 pasa, Ipu 5TOM OJUH U3 3apsAIO0B YBEIHUMWIU B 3 pa3za. Cuia B3aUMOJIEHCT-
BHSI MEXKITy HUMHU

1) He U3MEHHIACH

2) yBemmumiach B 27 pa3

3) yBemuumiach B 3 pasza

4) ymeHbIIWIIACh B 3 pasza

© 2010 denepanbHas cayxba 10 Han30py B cepe oOpasoBanus 1 Haykn Poccuiickoit denepaunn
Konupopanue e nomyckaercst

Ha pucynke npusenena Qororpadust siIekTpuueckol Lenu, coOpaHHOH yde-

HHUKOM JJIs UCCIIEI0BAHMS 3aBUCHMOCTH CHIIBI TOKA, IIPOXOAAIIETO Yepe3 pe3u-
CTOp, OT HampshKeHHs Ha HeM. [Ipn HanpspkeHun Ha pesucrope 6 B cuna Toka
B HEM paBHa

HCTOYHMK II0-
CTOSIHHOTO
HANPSKCHUS

pesucTop J
e z "
i A

y & , S
1y, i m\\\\\‘\\:

//:,,/,,,,Mul'\‘\“‘ o5k H

e
1) 1,0A 2) 34A 3) 0,8 A 4 1,7A

TIpssMonMHENHHBIN TPOBOHUK ATUHBI L ¢ TOKOM / TOMEIIEH B OJJHOPOIHOE Mar-
—

HUTHOE I0JI€ NEPHEHIUKYISAPHO JIMHUAM MHAyKuuu B . Kak uzmenurcs cuna
Awmrepa, neficTByIOIas Ha IPOBOIHIK, €CIIH €r0 JUIHHY YMCHBIINTG B 2 pa3a, a
UHYKIUI0 MaTHUTHOTO TIOJISL YBEJIUYUTH B 4 pa3za?

1) yBenmumrcs B 2 paza
2) yMeHBIIHUTCS B 2 pasza
3) He U3MEHHTCS

4) ymensmmTcs B 4 pasza

B uneansHOM KOe6aTeIbHOM KOHTYpE (CM. PHCYHOK) Hampsike-

HUE MEXIYy OOKJIaKaMH KOHJEHCAaTOpa U3MEHSIETCS MO 3aKOHY L
Uc=Uycosot, e Uy=4B, o = 2110 ¢ . B kakoii u3 yKazaH- C
HBIX HIDKC MOMCHTOB BPEMCHH JHEPIUsl AJIEKTPUYECKOrO IMOJIS
KOH/IEHCATOpa A0CTUTaeT MakcuMyma?

1) 0,25 mxc 2) 0,5 mkc 3) 0,75 mMxc 4) 1,25 mMxc
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H3o0pakenneM TOYKH S (CM. pHUCY-

A20

HOK), IaBaeMbIM TOHKOH coOuparomieit

2
TWH30H ¢ (POKYCHBIM paccTosHHEM F, M
SIBIISIETCS TOYKA — 3¢ . ’

2F F F 2F

1

e 1t
2) 2 1 S
3) 3
4) 4

JlBa TOdYEYHBIX WCTOYHHMKA CBeTa S; M S; HaXOIITCA

OJM3KO YT OT APYra W CO3MAIOT Ha yJAJICHHOM JKpaHe

D yCTOWYMBYIO MHTEPPEPEHIIHOHHYIO KapTUHY (CM. pH-

CYHOK). DTO BO3MOXHO, €clii S; U S, — Malble OTBep-
7 CTHS B HETIPO3PaYHOM 3KpaHe, OCBEIICHHEIC

1) kaxmoe cBOeH ITaMITOUYKON HaKaTHBAHHUS

2) KakIoe CBOEH ropsimeii ceeuon

3) KaxI0e CBOMM COJIHEYHBIM 3af9HKOM OT 3epKaJl B pyKaxX deloBeKa
4) cBETOM OT OJJHOTO M TOTO K€ TOUYCUHOTO HCTOYHHKA

Ha rpaduke mpencraBieHa 3aBHCHMOCTB
CHJIBI TOKa OT BPEMEHHU B KOJIeOATEIEHOM

3 KOHTYpE, COCTOSIIEM M3 KOHAEHcaTopa M
0 KaTYIIKA, COCIUHEHHBIX IOCIICIOBATEIIb-
s 12 4 5 6 t,MC  go, Kakoe yTBEp)KIEHHE O COOTHOIICHHM

MCHSIOMNXCSA B X0Je KOJIeOaHUI BeTMINH
BEPHO A1 MOMEHTA BpeMeHH ¢ = 1 Mc?

1) cymma 3Hepruii KaTyIIK{ ¥ KOHAEHCATOpa MHHUMAaJIbHA

2) sHeprus KaTyIIKW paBHA YHEPTHH KOHIEHCATOpa

3) sHeprus KaTyIIKA MaKCHMaJIbHA, YHEPTHs KOHJCHCAaTOpa MUHUMAIIbHA
4) sHeprus KaTyIIKW MHHUMAJIbHA, SHEPTH KOHICHCATOpa MaKCHMalIbHa

Ha PUCYHKE NPEACTABICHbI HECKOJIBKO CaAMBIX HUXKHUX YPOB- E, >B4

HEH 3Hepruu aToMa BOJOpoaa. MOXKET JIU aTOM, HaXOISIINii- E ——— ? 5
o b

Csl B COCTOSTHUH E|, TOTTIOTUTH (POTOH ¢ dHeprueit 1,5 3B? E, 34
;

1) nma, mpu 5TOM aTOM MEPEXOIUT B COCTOsIHUE E,

2) na, pu 5TOM aTOM MEPEXOIUT B COCTOsHUE £

3) na, IpH 3TOM aTOM HOHH3YETCs, paclafasich Ha MPOTOH
U DIIEKTPOH

4) Her, SHeprud (OTOHA HETOCTATOYHO IJIS TMepexoja E,—14—-13,6
aToMa B BO30YKJICHHOE COCTOSIHUC

© 2010 denepanbHas cinyx6a 1o Haxzopy B cepe oOpazoBanns u Hayku Poccuiickoit denepanyn
Komnupopauue He 1omyckaercs

Kakas momns PAaAUOAKTUBHBIX aTOMOB pacnagacTcCs 4YCpe3 MHTEPBAJI BPEMCHU,

A22

A23

A24

A25

paBHBIH IByM IlepHoaM noitypacnana’?

1) 100% 2) 75% 3) 50% 4) 25%

SAnpo BucMyTa ‘g Bi mocne OIHOrO O-pacmaja M OJHOTO SJIEKTPOHHOTO
B-pacnazna npeBpamiaercs B AApO

1) tammus 2O;ITI

2) ceunma 3 Pb

3) somora % Au

4) prymn * Hg

B Tabnmme mpeacTaBieHBl pe3yiabTAaTHl M3MEPEHHH MaKCHMaJIbHOM 3HEprun
(OTONIEKTPOHOB MPH JBYX Pa3HBIX 3HAYEHUSAX YACTOTHI MAJAIOLIET0 MOHO-
XPOMAaTHYECKOTO CBETa (Vi, — YacTOTa, COOTBETCTBYIOMIAs KPACHOH rpaHuLe
dortorddekra).

YacToTa magaromero cBera v 2vip | 3V
MaxkcumaibHast SHepTHst GOTOAIEKTPOHOB Fyae Ey -

Kakoe 3HaueHNE SHEPTHH MPOITYIICHO B Ta0HIIe?

1) %EO 2) 2E, 3) 3E, 4) 4E,

Heo0xoauMo SKCIepUMEHTAIFHO BBISICHHTH 3aBHCUMOCTH MEPHOAa MAJIBIX KO-
neGaHuil MaTeMaTHIeCKOro MasTHHKA OT BEIIECTBA, U3 KOTOPOTO H3TOTOBIICH
rpy3. Kakyro mapy MasTHHKOB (CM. PHCYHOK) MOXHO B3SITh JUISL ATOH Lenu?
I'py3BI MaITHUKOB — ITOJIBIC MIAPUKH U3 ME/IN W ATIOMUHHMS OJTMHAKOBOH MacChl
W OJTMHAKOBOTO BHEIIHETO JHaMeTpa.

) 2) ";”L‘“ 3) 4)
Al Cu Cu Al
Al ©Cu Al Cu

KonneHncatop mogkiIOdeH K MCTOYHHKY TOKa IMOCIIEN0BA-

TenbHO ¢ pe3uctopoM R = 10 kOM (cM. pucyHOK). Pe3ynb- S””—I—_—I—C
TaThl MU3MEpPEHHUH HaNpsDKEHUS MeXAy OOKIaJKaMu KOH-
JIeHcaTopa TpejcTaBieHsl B Tabmume. TOYHOCTH M3Mepe-
Hust HanpspkeHus AU ==+ 0,1 B.

t,c 0 1 2 3 4 5 6 7

U,B 0 3,8 5,2 5,7 5,9 6,0 6,0 6,0

OHGHHTG CHUJIy TOKa B ILICNMM B MOMCHT [ = 3c. COHpOTI/IBJ'IeHI/IGM IMPOBOAOB U
BHYTPCHHUM COIIPOTUBIICHUEM UCTOYHUKA TOKa r[peHe6peqL.

1) 220 MmxA 2) 80 MxA 3) 30 MmxA 4) 10 MmxA
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 0mOenbHOIl KlemouKke ¢ COOmMEemcmeuy ¢ npuUeeOeHHbIMU 6 OnanKe 00-
pasyamu.

B pesynbTate nepexoja ¢ OAHON KPYroBoi OpOUTHI HA IPYT'YIO CKOPOCTH JIBH-
JKEHHs CIyTHHKa 3eMiId yMeHbInaeTcs. Kak M3MEHSIOTCS B pe3ysibTaTe 3TOro
nepexoja paanyc 0p6HTBI CITYTHHKA, €ro0 HCHTPOCTPEMUTCIBHOC YCKOPCHUC U
repuo 1 o0parieHus: BOKpYT 3eMin?

HHH Ka)I(Z[Oﬁ BCJIMYMUHBI OIIPCACIINTC COOTBCTCTByIOU.II/Iﬁ XapaKTep U3MCHCHUS:

1) yBenmumiace
2) yMEHBIIUIAChH
3) He u3MEHUIach

3amumure B TaONHIYy BEIOpaHHBIE TUQPHI U1 KaX 01 (HU3NUECKON BEITUYUHEI.
Hudps! B 0TBETE MOTYT MOBTOPSTHCS.

Pamuyc opbutsl | Llentpoctpemurenshoe | Ilepron obpamenus
YCKOpEHHE BOKpPYT 3emin

YcTaHOBHTE COOTBETCTBHE MEXAy IpOIECCaMH B HJCabHOM rase M (opmy-
JIaMHU, KOTOPBIMU OHHM OIHCHIBAIOTCS (N — YHCIIO YacTHI, p — JaBieHue, V —
o0beMm, T — abcomoTHasg Temneparypa, () — KOIUUecTBO TeminoTsL) K xaxmoi
MO3ULIMH MIEPBOTO CTOJIOA MOAOEPUTE COOTBETCTBYIOILYIO ITO3HIHIO BTOPOTO
U 3aIMIINTE B TaOIHULy BBIOpaHHBIE HU(PHI MO COOTBETCTBYIOMIUMH OyKBa-
MH.

[NPOLECCHI OOPMVIJIbI
P _
A)  H3obapuslit mporiece npu N = const D T const
b)  Uzorepmuueckuii npornecc npu N = const 2) v — const
T
3) pV =const
4) 0=0

© 2010 denepanbHas cinyxba o Haxzopy B cepe oOpazoBanus u Hayku Poccuniickoit denepanun
Kormposanue ne gonmyckaercs

Omeemom K Kaxicoomy u3 3aoanuii B3—B5 oyoem nexomopoe uucino. 3mo
uucno Haoo 3anucame 6 O1aHK omeemoe Ne 1 cnpasa om Homepa coomeem-
Cmeyuiec0 3a0anHus, HAYUHAA ¢ nepeoii kKiemouku. Kadxcoviii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUMIUME 8 OMOEAbHOIU KlemouKe 6 cOom-
eemcmeuu ¢ npueedennvimu ¢ onanke oopasyamu. Eounuyst guszuueckux
GeUYUH RUCAMb He HYIHCHO.

OnHOpOIHBIM MacCUBHBIN cTep:keHb AB mokouTcs, ynupa-
ACh B CTHIK JTHA W CTEHKHM OaHKM KOHIIOM B m ommpasce Ha
Kkpaii Oanku B Touke C (cM. puCyHOK). MOIymb CHIIBI, C KO-
TOPOH CTep)KeHb JIaBUT Ha CTEHKY cocyna B Touke C, paBeH
0,5 H. BepruxanpHas cocCTaBjOLas CHIbl, € KOTOpPOH
CTepKEeHb JIaBUT Ha cocya B Touke B, paBHa mo momymio 0,6 H, a ee ropuson-
TanbHas cocTaBisromas pasHa no mogyno 0,3 H. Uemy paBHa Macca crepix-
Hs1? Tpenuem npereOpedb.

I[Be YaCTHUIbl, UMCIOIINEC OTHOLICHHUEC 3apsAd0B ﬂ:% 1 OTHOHICHHUE MaccC

q>

ny

— =2, BJETENU B OAHOPOJHOE MArHUTHOE IOJI€ MEPHEHAUKYISPHO €ro Ju-
m
2

HUSIM MHIYKIUH U ABHXKYTCS MO OKpyxHOCTAM. Ompenenure OTHOILICHUE pa-

. R . L
JHYCOB TPACKTOPHUI R—l YaCTHLl, €CJIM OTHOLIEHUE UX CKOPOCTEN L =2

2 Uy

K noTonky xoMHaThl BBICOTOM 4 M IMpPUKpEIUIEHA JaMIa HakanuBaHus. Ha BbI-
coTe 2 M OT I10J1a MAPAJIETIBHO €MY PACIIONOKEH KPYTJIblii HEMPO3pauHbIi JUCK
quamerpoM 2 M. IleHTp naMmbl M LEHTP AUCKA JIeXKAaT HAa OJHOM BEPTUKAIIH.
HaiinuTe miomans TeHH AuCcKa Ha 1oiy. OTBET BHIPa3uTe B M- U OKPYIIHTE J0
JIECSTBIX OJIEH.

He 3a6y0vme nepenecmu ¢ce omeenl 6 O1anK omeemos No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

PaMKy C HOCTOSHHBIM TOKOM YJICpP)KHBAIOT He-
MOABI)KHO B TIOJIE IIOJIOCOBOTO MarHWTa (CM.
pucyHoK). IToysipHOCTh TOIKITIOYEHHST HCTOUHH-
Ka TOKa K BBIBOJIAM PAaMKH IOKa3aHa Ha PUCYH-
ke. Kak 6y}1€T ABUIaTbCA paMKa Ha HCIIOABHIK-
HOM ocu MO, ecnu paMKy He yaepxuparb? Ot-
BET TOSICHUTE, yKa3aB, Kakue (pu3ndeckue 3aKOHOMEPHOCTH BBl UCIIOIB30BAIN
JUIA 00BICHEHHS. C‘II/ITaTL, YTO paMKa HUCHBITBIBACT HeOOIBIIIOE COIIPOTHUBJIC-
HHE JABHKEHHUIO CO CTOPOHBI BO3yXa.

<
(O
N

Ilonnoe npasunvnoe peuwrenue Kaxicooi uz 3aoau C2—C6 oondicno exknouans
3aKoHbl U POPMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CHAMOYHO
0n1a pewienus 3a0auu, @ makdce mamemamuiecKue npeoopazoeanus, pac-
Yyemol C YUCIEHHLIM OMEEHIOM U, NPU HEOOXO00UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuieHue.

[Ma#iba maccoit m = 100 T HauMHaeT
JIBIOKEHHUE 10 kenio0y AB u3 Toukm A
13 cocTosiHus nokost. Touka A pacno-
JIO)KEHA BBIIIE TOYKH B Ha BbICOTE
H=6M. B mpouecce IBUXKEHHUA IO
xKenmo0y MexaHWdecKas dHeprus Iian-
OBl M3-3a TpeHHs yMeHbIaeTcs Ha BenmuunHy AE. B Touke B miaiiba BouteTaet
13 xenoba Mo yraoM o = 15° kK TOpHU30HTY | MajaeT Ha 3eMITi0 B Touke D, Ha-
XOJISIIIEHCS] HAa OJNHOW TOPWU3OHTAIHM C Toukod B (cM. pucyHok). BD =4 wm.
Haiinure Benmuunny AE. ConpoTHBICHAEM BO3TyXa MPeHeOpeb.

© 2010 denepanbHas cinyxba o Haxzopy B cepe obpazoBanus u Hayku Poccuniickoit denepanun
Kormposanue ne gonyckaercst

B ropuzoHTanpHOM HMIMHIPUYECKOM COCYJE, 3aKPBITOM MOPIIHEM, HAXOIUT-
c1 OJHOATOMHBIM wuAeanbHbll ra3. [lepBoHauanbHOE [JaBieHHE rasa
P1 =4-10° [Ta. PaccTosHue oTr nHa cocyna no nopmHs L =30 cm. Ilnomanp
MOTIEPEYHOT0 CeueHHsl MopiiHs S = 25 cM’. B pe3yapTaTe MEeIJICHHOr0 Harpe-
BaHUS Ta3a MOpLIeHb CcABUHYJCA Ha paccrosHue x = 10 cm. Ilpu aBmxeHHH
MIOPIITHS HA HETO CO CTOPOHBI CTEHOK COCyZa JACHCTBYET CHUJia TPEHHS BEIINYH-
Hoii Fyp = 3-10° H. Kakoe KOJMYECTBO TEMIOTHI MOTYHHI Ta3 B 3TOM Ipoiecce?
CuuraTh, 4TO COCY]l HAXOAUTCS B BaKyyMe.

ITo rmagkol TOPU3OHTAIBHON HAmMpaBisAlomeHd JIMHOH 2/ CKOJB3UT
3apsbkeHHas OycuHka. 3apsan ee Q > 0, a Mmacca m. Ha KOHIaX HampaBJIsIOLICH
HaXOJATCS MOJOXKUTENIbHBIE 3apsiibl ¢ > 0 (cM. pucyHOK). bycuHka coBepiiaer
MaJible KOJICOaHHsS OTHOCHUTENILHO TOJOXCHUS PAaBHOBECHS, MEPHOJ KOTOPHIX

paseH 7.

+q +0, m +q
Bo ckoipko pa3 ciemyeT yMEHBIIMTH 3apsa] OyCHHKH, YTOOBI IEpHOA ee
Kosebanuil yBemumiics B 3 paza?

I'opu3oHTanbHBIN NPOBOJSIIUN CTEPKEHb IPIMO-
s YTOJIBHOTO CEYEHMS ITOCTYNATeNFHO IBHXKETCS C
/ YCKOPEHHEM BBEpX IO INIaJKOW HAKIOHHOW ILIOC-
KOCTH B BEPTUKAIFHOM OJHOPOJHOM MAarHUTHOM
nojsie (CM. pucyHOK). [lo cTepkHIO MpOTEKaeT TOK
I=4A. Yron naxnona miockoctu o = 30°. OTHO-

LICHHE MAaCChl CTEPXHS K €ro JUINHE % = 0,1 xr/M. Moy UHIYKIUH Mar-

Sy

HutHOTO 1oyt B = 0,2 Ti. Yemy paBHO yCKOpEeHHE CTEP>KHS?

®DOTOH ¢ UTMHOI BOJTHBI, COOTBETCTBYIOIMICH KpacHOU rpanue Gorodpdexra,
BBIOWBAET AJIEKTPOH M3 METAIUTMYECKON TUIaCTHHKHU (KaTojaa) B cocyne, U3 Ko-
TOPOTO OTKa4aH BO3MYyX. DJIEKTPOH PAa3TOHSAECTCS OXHOPOIHBIM DIIEKTpHYE-
CKHM IIOJIEM. LIGMy PaBCH MOAYJIb HANIPSPKCHHOCTH 3TOI'O IMOJIA, €CJIM Ha IIYTH
S'=15-10" M 3JIEKTPOH Pa3TOHSETCS 0 CKOPOCTH, cocTaBisomei 10% oT cko-
pocTu cBeta B Bakyyme? Pensrusucrckue 3pexTs He yIUTHIBATE.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 128

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu évinonnenuu 3adanuit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINO0HAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpPOil COOMEEnICHIgyem HOMepPY 8bIODAHHO20 6aAMU OMEEHA.

Teno pBuwxercs mo ocu x. Ilo
rpaduKy 3aBUCHMOCTH IIPOEKIIUU
CKOPOCTH Tela U, OT BPEMEHH ¢
yCTaHOBHUTE, KAaKOH IyTh MPOIILIO
TeNo 3a BpeMs OT ty=4c 10
th= 8 c.

1) 0

2) Sm

3) 10m

4) 25™m

Ha Teno B uHepuumanbHON cUCTeME OTcueTa JIEWCTBYIOT JaBe cuibl. Kakoi u3
BEKTOPOB, N300pKEHHBIX HA MPAaBOM PUCYHKE, IPABHIHHO YKa3bIBACT HAIPaB-
JICHHE YCKOPEHUS Tela B 3TOM cucTeme orcuera?

%
Fy 1
4
3
9
) 2
1 2) 2 3) 3 4) 4

HBC IIAaHETBI ¢ OJMHAKOBBIMHU MacCCaMH O6paIJ.[a}0TC$[ MO0 KpYTOBBIM Op6I/ITaM
BOKpPYT 3BC3IbI. 21.]'[5[ l'[epBOﬁ N3 HUX CWJIa NPUTSHKCHUA K 3BE3/IC B 9 pa3 MCHb-

. R .
e, 4eM [yst Bropoil. KakoBo OTHOLIEHHE —- paguycoB opOMT MEpBOM U BTO-

R,

poit manet?

D) % 2) 9 3) 3 4)

W —
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I[Ba TCJIa ABMIKYTCA IO B3aMMHO INCPHCHAUKYJIAPHBIM I1€-

PECEKAIOIUMCS MPAMBIM, KaK IOKa3aHO Ha PUCYHKE. Mo- Y

Jlyllb MMITYJIbCA TIEPBOTO Tela p; = 4 Kr-M/C, a BTOPOTO Te- iz

na p; =3 kr-m/c. UeMy paBeH MOIyIb MMITyJIbCa CUCTEMEI O——

STHUX TEJ MOcIe UX abCOIIOTHO HEYIIPYTOro yaapa? ? X
1

1) 1xr m/c 2) 4 xr- M/c 3) 5kr m/c 4) 7 kxr- M/c

Sk TAHYT 10 3eMJIe 3a BEPEBKY 110 TOPU3OHTAIBHOM OKPYXKHOCTH JHAMETPOM
D =40 M ¢ mOCTOSIHHOM 10 MOJIYJTI0 CKOPOCTbI0. MOy b CHIIBI TPEHHUS, JeHCT-
ByIOIIEHl Ha AMUK cO CTOPOHBI 3eMiH, Fr, =50 H. Uemy paBHa pabGoTa cuiibl
TATH 32 OIUH 0060pOT?

1) o 2) 1,0 xIx

3) 3,1 kIx 4) 6,3 xIx

[epnon xomebaHMi MOTEHIMATBFHON SHEPTHH NMPYKUHHOTO MasTHHKa 1 c. Ka-
KuM OyJer mepuoj ee KosicOaHWH, eclM MacCy Ipy3a MasTHHKA U JKECTKOCTb
NIPYKUHBI YBEJIUYUTH B 4 paza?

D lc 2) 2¢ 3) 4c 4) 0,5¢

Bpycok maccoil m =2 Kr ABHXKETCS [IOCTYNATENbHO 110 TOpU-
30HTAJIBHOM IJIOCKOCTU MOJ JE€HCTBHEM MOCTOSIHHOW CUIIBI F,
HampaBlIeHHOW moa yrioM o = 30° kK Tropu3oHTy (CM. pHCY-
s HOK). Koaddurment Tperns Mexmay OpycKOM H IIOCKOCTBIO
p=10,2. Moxyne cuisl TpeHus, AeicTBylomel Ha Opycok, Fr, = 2,8 H. Uemy
paBeH MOZyJIb CUIIbl F?

1) 2,8H 2) 3,2H

3) 5,6H 4) 12,0H

B xoMHaTe B 0OJHOM COCyZe HaXxOAUTCA BOAOPOJ, a B ApyroM — a3oT. Cpennue
3HAYEHUs] KWHETHYECKOH HEPrUH MOCTYNATEeIbHOIO TEIIOBOIO JIBMXKEHHUS MO-
JeKyJIbl BOJOPOJA M MOJICKYJIBI a30Ta OJMHAKOBBI B TOM CIIydae, €ClM y 3THX
ra30B OJJMHAKOBBI 3HAYCHUS

1) TemmepaTypsl

2) obwvema

3) macchl

4) KOHIIEHTpalWH YaCTHIL
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Ha pucynke mnokasan rpaduk mporuecca,
IIPOBE/ICHHOTO Haj | MoJieM HIeabHOTO
raza. Halinute oTHOIIEHHE TeMmIepaTyp

3) 4)

RS
15

N —

OTHOCHUTENbHASA BIAKHOCTh BO3JyXa B LMIMHApPE IOJ MopliHeM paBHa 60%.

Bo3ayx m3oTepMHUeckn c)kand, YMEHBIINB ero o0seM B IBa pas3a. OTHocH-
TeNIbHAsA BIaXKHOCTh BO3/lyXa CTajla

1) 120% 2) 100% 3) 60% 4) 30%

UYeTslpe MeTAIMYECKUX OpycKa MONOXKUIU BIUIOTHYIO APYT
K IpYTy, KaK MO0Ka3aHo Ha pucyHke. CTpenKku yKa3bIBaroT Ha- !
IpaBJIeHNE TeIuIonepeaaun ot Opycka k Opycky. Temmnepary- 5
pel OpyckoB B mannblii MomeHT 100°C, 80°C, 60°C, 40°C. .
Temmneparypy 80°C umeeT O6pycok

) A 2) B 3) C 4) D

S

B mporuecce skcriepumMerTa BHYTpEHHSs SHEprus raza ypenuumiack Ha 30 xJIx,

U OH IOJIy4MJI OT HarpeBartesst KOJM4ecTBO TemnoTel, papHoe 10 k/[x. Cinenosa-
TEIBHO, I'a3

1) cxamwm, coBepmuB padoty 20 k/[x
2) coxanu, coepims padory 40 xJx
3) pacmupuics, coBepmuB padoTy 20 k/Ix
4) pacmmpuics, copepimuB padoty 40 kJ[x

PaccrosiHue MeXIy ABYMS TOYCYHBIMU DIICKTPHYCCKUMHE 3apsiiaMH yMCHbBIIHIIH
B 3 pasa, a OJIMH W3 3apsI0B YBEIWIWIH B 3 pa3a. Cuiia B3aUMOJCHCTBHS MEXK Ty
HUMH

1) He u3MeHUNach

2) yMmeHbIIUIAach B 3 pasza
3) yBenuumiach B 3 pasza
4) yBenuuwmiiack B 27 pa3
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Ha pucynke npuBenena Qororpadust siaekTpuueckod Lenu, coOpaHHOH yd4e-

HUKOM JUISI UCCIICIOBAHMS 3aBUCHMOCTH CHIIBI TOKa, IIPOXOJIAIIETO Yepe3 pe3u-
CTOp, OT HaNpsDKEHHU Ha HeM. [l Toro 4ToOBI Yepe3 pe3ncTop MpoTeKal TOK
cuioit 1 A, HanpspkeHUe Ha HeM JIOJDKHO OBITh paBHO

HUCTOYHHK II0-

CTOAHHOT O
HapAXKCHUA
pe3ucTop : \;”
i z "
0* , i 2
'/ﬂ/”(;;’/'m ““\1‘“\\\\\\\\:‘\;\\
1) 02B 2) 34B 3) 5,7B 4) 7,6 B

JIBa psIMOJIMHEMHBIX MTPOBOJHUKA MTOMEUIEHBI B OJTHOPOJHOE MarHUTHOE TOJIe
NEPNEHANKYIISIPHO JTUHUAM MHAYKUMU. [lepBblil npoBogHUMK AMMHON L mome-
IIEH B IOJIE ¢ MOJyJIeM UHAYKIHMU B, a BTOpOi, JNIMHOM 2L, — B TIOJIe C MOAY-

1
JeM MHAyKuuu — B. Ilo nmpoBoJHUKAaM NpPOTEKarOT OJUHAKOBBIE TOKHU. Yemy

4
F,
PaBHO OTHOLLICHUE 72 Mopyneit cuit AMmepa, AeHCTBYIONUX Ha IPOBOIHUKN?
1
1 1
11 2) 2 3 7 4 5

B Habope panuoneraneii 1uiss M3rOTOBIEHHS MTPOCTOTO KOJIeOaTENFHOTO KOHTYpa
UMEIOTCS JIB€ KaTYIIKH ¢ HHAYKTUBHOCTSIME L= 1 Mx['H u L, = 2 Mx['H, a Tak-
JKe JIBa KOHAeHcaTtopa, eMKOCTH KOoTopeix C; =3 n® u C, =4 n®. [Ipu xakom
BBIOOpE JZIBYX 3JIEMEHTOB W3 3TOro Habopa MepHoj COOCTBEHHBIX KoJeOaHHi
KoHTypa T OyaeT HauMeHbIUM?

1) LII/Icl 2) L21/IC2 3) LzI/ICI 4) L]I/IC2
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TOYKH S (CM. PUCYHOK), CO3/1aBaeéMo€ TOHKOH —\:/— .1
cobuparoniel TMH301 ¢ POKYCHBIM PacCTOSHH- 2 F F OF
em F? T T T T

°
1) BTOuKe 1 2 o3

2) B TOYKE 2
3) BTOuKe 3
4) Ha 6ecKOHEYHO OOJBIIOM PACCTOSHUU OT JIUH3BI

JlBa TOYEYHBIX HMCTOYHUKA CBeTa S; M S, HAXOIATCA
OJM3KO JPYT OT Jpyra U CO3JAI0T Ha YIaJCHHOM SKpaHe
3 ycroitynByr0 UHTEP(EPECHINOHHYIO KapTUHY (CM. pH-
CYHOK). DTO BO3MOXHO, €CJIi S| U S, — MaJjble OTBep-
CTHS B HEIIPO3PAuyHOM JKpaHe, OCBEIICHHEIC

1) Kaxa0e CBOMM COJTHCUHBIM 3aiiYMKOM OT 3ePKall B PyKax 4esioBeKa
2) OIHO — NAMITOYKON HAKAJIMBAHHS, & BTOPOE — TOPSIIEeH CBEUO
3) OIHO CHHHM CBETOM, a IPyTroe KpacHBIM CBETOM

4) CBETOM OT OAHOTO U TOTO K€ TOYEYHOT'O HCTOUHUKA

Ha pucynke npuBeneH rpaduk 3aBHCHMO-
CTH CHJIBI TOKA OT BPEMEHH B KoJebaTelb-
HOM KOHTYypE, COCTOAIIEM H3 IOCIEA0Ba-
0 TEJIFHO COEIVHEHHBIX KOHJEHcaTopa U
b2 456 M kaTymku. Kakoe yTBep>kIeHHE O COOTHO-
IIEHHH MEHSIOUIUXCA B XOJe KoIeOaHuH

BEJINYMH BEPHO JIJI1 MOMEHTA BpeMeHH ¢ = 2 Mc?

1) sHeprus KaTyIIKH MHHUMaJbHA, SHEPTUs KOHICHCATOpa MAaKCHMAIbHA
2) sHeprus KaTyIIKd MaKCHMaJbHA, SHEPTHsI KOHJCHCAaTOpa MUHUMAITbHA
3) sHeprus KaTyIIKHA paBHA YHEPIHH KOHACHCATOpa

4) cymMa 3HEpruii KaTyIIK{ ¥ KOHJCHCaTopa MUHUMAaIbHA

Ha pucyHke npeacTaBieHbl HECKONBKO CaMbIX HMKHUX YPOB- E, -BA

Hell sHepruu aToma Bogopoaa. MoxkeT 11 aToM, HaXOAAIIUHCS 1

B COCTOSIHUH E|, MOTIIOTUTB (POTOH ¢ 3Heprueii 3,4 5B? Ey 15

1) ma, mpu 3TOM aTOM MEPEXOJUT B COCTOSHHE E) £ 34

2) Ia, IpH 3TOM aTOM IIEPEXOIUT B COCTOSHHUE E3

3) na, mpu ATOM aTOM HMOHM3YETCs, paclafasch Ha Mpo-

TOH U 3JIEKTPOH

4) Her, sHepruu (HOTOHA HEAOCTATOYHO AN TEpexoja E—— 136

,

aToMa B BO30YKJEHHOE COCTOSIHUE
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Kaxkas JA0J1 PaIMOAKTHBHBIX aTOMOB pacralacTcs 4€pe3 MHTEPBAJI BPEMCHHU,

A22

A24

A25

paBHBII IBYM IepHuojaM Hoiypacnana’?

1) 100% 2) 75% 3) 50% 4y 25%

W3 kxakoro aapa 1ocie 0JHOro ¢i-pacmajga U ogHoro f-pacmnazga odpasyercs sj-
po 3 Bi?

1) “&Po 2) “iRh 3) “wHg 4) “uPo

B Tabmmie mpencraBieHBl pe3yabTaThl U3MEPEHUH MaKCUMAIbHOH SHEPTHH
(OTODNIEKTPOHOB MPU JIBYX Pa3HBIX 3HAYCHHSX YaCTOTHI MAJAIOIIEr0 MOHO-
XPOMAaTHYECKOr0 CBETA (V,p — YaCTOTa, COOTBETCTBYIOLIAs KPACHOM IrpaHule
doroaddexra).

YacToTa Hagaromero ceera v 2vip | 3V
MaxkcumaibHast SHEPTHst GOTOITEKTPOHOB Fyaie - Ey

Kakoe 3HaueHHE SHEPTUH MPOITYIICHO B Ta0IuIe?

1 1 2 1
D 35 2) 5Eo 3) SE 4) <Eo
I'py3sl MasTHUKOB — MenHble wmapuku. Kakyroo 4 B B r
napy MasTHUKOB (CM. PUCYHOK) HaJ0 BbIOpAThb,
9TOO0Bl KCHEPHMEHTANBHO BBIICHUTH, 3aBHCUT L J,

JIY TIepUOJ MaNbIX KoleOaHWH MaTeMaTH4ecKo-
ro MasgTHUKA OT JJIMHEI HUTH?

1) Aub 2) AuB 3) Aul 4) buB

KongeHcatop moAKIOYeH K MCTOYHHKY TOKa ITOCIEIOBA- e 1C
TeNbHO ¢ pe3ucTopoM R =10 kOM (cM. pucyHOK). Pe3ynb- r, R

TaThl M3MEPEHWH HaNpsKCHUS MEXIy OOKIaaKaMH KOH- T_|:|:|_
JIeHcaTopa TpeJACTaBiIcHbl B Tabmiuie. TOYHOCTh W3MEpPEHHs HAIPSDKEHUS
AU=%0,1B.

t,c 0 1 2 3 4 5 6 7

U,B 0 3,8 52 5,7 5,9 6,0 6,0 6,0

OrneHnTe CUITy TOKa B LENHU B MOMEHT ¢ =4 c¢. COnpoTUBICHUEM NIPOBOJIOB U
BHYTPEHHHUM COIIPOTHBICHUEM UCTOYHHKA TOKA PEeHEeOpeyb.

1) 590 MmxA 2) 520 MmxA 3) 80 MxA 4) 10 MxA
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cumeo0106, HaUUHan ¢ nepeoil knemouku. Kaycoyo yugpy nuwume
6 OMOenbHOIl KemouKe 6 COOMEemCcmeuu ¢ npugedeHHviMu 6 Oaanke 00-
pasyamu.

B pesynbrare nepexona ¢ 0gHOI KPyroBoil opOUTHI Ha IPYTYIO LEHTPOCTPEMU-
TEJBbHOE YCKOPSHHE CIyTHUKA 3eMJIM yBelnuuBaercsa. Kak M3MeHSIoTCs B pe-
3yJIbTaTe 3TOTO TEPexoJia PATyCc OPOUTHI CITyTHUKA, CKOPOCTh €T0 JIBUKCHUS
o opOuTe M MeproA OOpaIIeHHs BOKPYT 3eMITn?

HHS{ Ka)I(I[Oﬁ BCJIMYMUHBI OIIPCACIINTC COOTBCTCTBy}OHH/Iﬁ XapaKTCp U3MCHCHUS !

1) yBenmumBaeTcs
2) yMeHbIIAeTCs
3) He u3MeHseTcs

3anumure B TaONAIy BEIOpaHHBIC HU(PHI I KaXI0H (HUIMUSCKOI BEITIMIMHEL
Ludpsl B OTBETE MOTYT OBTOPSITHCSL.

Pamnyc op6utsl |  CKOpPOCTb IABMIKEHUS

o opouTe

Iepuron obpamenus
BOKpPYT 3eMJiIu

YcTaHOBHTE COOTBETCTBHE MEXAY HPOLECCaMH B HACATBHOM Tase U (opmy-
JIaMH, KOTOPBIMH OHHM OIHCHIBAIOTCS (N — YHCIIO YacTHI, p — JaBieHue, V —
o0bem, T — abcomoTHasa Temneparypa, () — KOIHUecTBO TemnoThL) K kaxmoit
MO3UIMH MEPBOrO CTOIOLA MOAOEPUTE COOTBETCTBYIOILYIO MO3UIUIO BTOPOrO

U 3aIMIINTEe B TaOIULy BBIOpaHHBIC LU(PHI MOJ COOTBETCTBYIOMIMMHU OyKBa-
MH.

IMTPOLIECCBI OOPMVIJIbI
P _
A)  Uzoxopusiii porecc npu N = const ) T const
b) Uzorepmuueckuii nponecc npu N = const 2) v — const
T
3) pV =const
4) 0=0
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Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
yucio Haoo 3anucamy 6 01anK omeemoe Ne 1 cnpaea om nomepa coomeen-
cmeyruiezo 3a0anusn, HauuHaa c nepeou Kiemouku. Kasxxcowiii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUWIUME 8 OMOECIbHOI K1emouKe 6 COom-
eemcmeuu ¢ npueedeHHviMu 6 Oranke oopazyamu. Eounuysl guzuueckux
GeNUYUH RUCAMb HE HYIHCHO.

A Opmunoponnsbiiit crepkenb AB maccoit m =100 T moxourcs,

C ynupasacCb B CTBIK JJHA U CTCHKU OaHKH KOHIIOM Bu OIMUpasiChb

Ha kpaif 6anku B Touke C (cM. puCyHOK). BeprukamsHas co-

CTaBJIIONIAs CHIIBI, C KOTOPOH CTEpXKEHBb JABUT Ha COCyI B

- Touke B, paBHa o monyimo 0,6 H, a ee ropuzoHranbHas co-

cTaBisitonias pasHa 1o Moxnyiro 0,3 H. UeMy paBeH MOIyib CHUIIBL, ¢ KOTOPOH
CTEpKeHb IaBUT Ha CTEHKY cocyza B Touke C? TpeHunem npeneOpeys.

JIBe uacTHIlbl, UMEIOIINE OTHOLICHUE 3apsiI0B 4 - 2, BJIETENU B OJJHOPOIHOE
q>

MAarHuTHOEC I10JIC nepneH)menﬂpﬂo €ro JIMHUAM l/lH)jlyKuI/II/I nu LIBI/I)K}'TC}I 110
m

OKpY>XHOCTsIM. OmpenenuTe OTHOIICHHE Macc L srux YaCcTHUIl, €CJIM OTHO-
m;

T,
1IeHHe MEPHO/I0B 0OpaIeH s STHX YacTHIl — = 0,5.
2

K moTonky KOMHATBI BRICOTOM 4 M TPUKpEIICHA JTaMITa HakaiuBaHus. Ha BbI-
coTe 2M OT Iojla MapajuleIbHO €My PacIioNiOKEH KPYTJIBIH Herpo3pavyHbId
JICK TraMeTpoM 2 M. LIeHTp IaMITsl ¥ eHTp AWCKa JIeKaT Ha OJJHOM BepTHKa-
mm. KakoB gnameTp TeHH ucKa Ha 0Ty ?

He 3a6y0vme nepenecmu ¢ce omeenwl 6 O1anK omeemos No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

PaMky ¢ MOCTOSITHHBIM TOKOM yJIEP)KHUBAIOT He-
MOJIBUYKHO B TIOJIE TMOJIOCOBOTO MarHura (CM.
pucyHoK). TIodsIpHOCTh TOAKITIOYEHHUS HCTOY-
HUKa TOKa K BBIBOJAM PaMKH IIOKa3aHa Ha pU-
cynke. Kak Oyzer aBuraTbcs paMka Ha HETMOJI-
BIKHOU ocu MO, ecnu paMKy He yJIepKUBaTh? 2N
OTBeT MOSICHUTE, yKa3aB, Kakue (PU3MICCKUEC 3aKOHOMEPHOCTU BbI UCIIOJIB30-
Baju sl 00bsAcHeHHs. CUnTaTh, 4YTO paMKa HUCIBITBIBAET HEOOIBIIOE COMpPO-
TUBJICHHUE JIBUKCHHUIO CO CTOPOHBI BO3/yXa.

Ilonnoe npasunvhoe pewienue kaxcoou uz 3aoay C2—C6 0013cno 6Kn0uams
3aKoHbl U GOopMynbl, npUMEHeHUe KOMOPHIX He0OX00UMO U 00CHAMOYHO
0n1a pewienus 3a0auu, @ makdce mamemamuiecKkue npeoodpazoeanus, pac-
yemvl C YUCIEHHLIM OMEEHOM U, NPU HEeO0XO00UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuieHue.

[Maitba maccoit m=100T HauumHaer
JBIKEHUE 10 kenmoby AB w3 Touku A
n3 cocTosHus nokos. Touka A pacmo-
JI0’KeHa BbIllle TOUkU B Ha BbicoTe H. B
mporiecce IBIKEHUS 10 KeJlo0y Mexa-
HUYEeCKas PHEPrus IIaiidel u3-3a Tpe-
HUSI yMEHbIIaeTcs Ha BenmunHy AE =2 JIx. B Touke B maiiba BeuteTaer u3
keno0a moJt yritoM o = 15° kK TOpU30HTY M TajlaeT Ha 3eMJII0 B Touke D, Haxo-
JIIeiicss Ha OXHOW TOPM30HTAIH ¢ TOUKOH B (cM. pucynok). BD = 4 M. Haii-
nmute BeIcoTy H. ConpoTHUBIICHHEM BO3TyXa MPeHEeOpeyb.
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B ropu3oHTanbHOM LMIMHIPUYECKOM COCYJE, 3aKPHITOM MOPILIHEM, HAXOIUT-
cs OOHOATOMHBIA wHIeanbHBId Ta3. IlepBoHauanpHOE JaBlIeHHE Ta3a
p1= 4-10° ITa. PaccTosinue oT JIHa cocyza 10 nopwHs pasHo L. I[lnomans no-
MEPEYHOr0 CeYeHUs mopiHsa S =25 oM’ B pe3yspTate MEAJICHHOTO HarpeBa-
HUS ra3 NOJXy4Yui KoiaudecTBo TertoTsl O = 1,65 kI, a nopiieHb cABUHYJICA
Ha paccrosinue x = 10 cM. [Ipu qBHKEHUM MOPILHS HA HETO CO CTOPOHBI CTEHOK
cocysa JEHCTBYET CHJIa TPEHUS BEIMYMHON Fiy, = 3-10° H. Hadigure L. Cun-
TaTh, YTO COCYJ] HAXOJHUTCS B BaKyyMe.

ITo rmagkoi rOpU30HTATLHON HATIPABIISIONMICH JIHHBI 2/ CKOJIB3UT 3apsDKeHHAS
Oycunka. 3apsn ee Q> 0, a macca m. Ha KOHI[aX HampaBJISIOMIEH HaXOIATCS
3apsaael ¢ >0 (cMm. pucyHOK). BycmHKa coBepmaeT Maible KojeOaHMS
OTHOCHTENBHO TIOJIOKEHNS PAaBHOBECHS C aCTOTOMH V.

® @ ®

+q +Q, m +q

Bo ckombko pa3 cieayeT yBENWUUTH 3apsa OyCHMHKH, YTOOBI 4yacToTa ee
KoJleOaHU yBEIUYNIIACH B 2 pa3a?

I'opu3oHTanpHBIA MIPOBOMSIIUN CTEPKEHb IPSIMO-

, YTOJILHOTO CEYEHMS TOCTYNAaTeIbHO JIBUKETCS C yC-
/ KOpPEHHEM BBEpX IO IIaJIKOM HAKIIOHHOM MJIOCKOCTH
B BEPTUKAJILHOM OJHOPOJHOM MAarHUTHOM I0Jie (CM.
pucynok). Ilo crepxHio mpotekaer Tok /. Yron Ha-

KkioHa TuiockocT o =30°. OTHoOWEHHEe Macchl

Y

CTCPXKXHA K €ro IJIMHE % =0,1 KI/M. MOI[yJ'IL HWHAYKIUHA MAarHuTHOI'O ITOJIA

B=0,2Tn. VYckopenue crepxus a =19 m/c>. UeMy paBHa cHia TOKa B
crepxHe?

®DOTOH ¢ UIMHOI BOIHBI, COOTBETCTBYIOMICH KpacHOU rpanuie Gorodpdexra,
BEIOMBACT AJICKTPOH M3 METAINTMYECKON IUIACTHHKU (KaToa) B COCyAe, U3 KO-
TOPOTO OTKa4YaH BO3MyX. DJICKTPOH PAa3TOHSAECTCS MOCTOSHHBIM IEKTPHUSCKUM
T0JIeM ¢ HampsukeHHoCTsI0 £ = 1,8-10° B/M. 3a Kakoe BpeMst ¢ 2JIeKTPOH MOYXKET
pa3orHatbcs B 3JIEKTPUYECKOM TIOJIE /10 CKOpocTH, cocraistomieit 10% ot
ckopocTH cBera? PenaTuBrCTCKHi 3 (HEKT He yUNTHIBATS.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 129

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu eévinonnenuu 3adanuiit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINOIHAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpOil COOMEENICHIEYyem HOMeEDY 8bIODAHHO20 6aAMU OMEEMA.

UYetsIpe Tena aBuranuchk o ocu Ox. B Tabnuiue npeacTaBieHa 3aBUCUMOCTD UX
KOOpPAMHAT OT BPEMEHHU.

fc 0 1 2 3 4 5
x,M | 0 2 4 6 8 | 10
M| 0 0 0 0 0 0
X3, M 0 1 4 9 16 25
xoM | O 2 0l 210 2
Kaxkoe u3 Ten morio JABUTI'aTbCs paBHoyCKOpeHHO?
1 2) 2 3) 3 4) 4

IMapuk ABHXKETCA 110 OKPY’KHOCTU PaJUYyCOM 7 CO CKOPOCTbIO . Kak u3meHur-
Cs1 LEHTPOCTPEMUTEIBHOE YCKOPEHUE 1IAPUKA, €CIIU €r0 CKOPOCTh YBEIUYUTh B
3 paza?

1) yBemmuwmrcs B 3 pasa

2) yMmeHBIIHUTCS B 3 pasa

3) ysemmumrcs B 9 pa3

4) YMEHBIIHUTCS B NG pas

Y noBepxHOCTH 3eMJM Ha KOCMOHaBTa AelcTByeT cuia Tsarotenus 720 H. Ka-
Kasi cuila TATOTCHUS JeHCTBYET CO CTOPOHBI 3eMJIM Ha TOTO K& KOCMOHaBTa B
KOCMHMYECKOM Kopabiie, IBMXKYILIEMcs 10 KPYroBoi opOuTe BOKpPYr 3eMil Ha
PacCTOSIHUU TpeX 3eMHBIX PaJHycoB OT ee LieHTpa?

1) 0H 2) 240H 3) 180 H 4) 80H

O}Z[I/IHaKOBBIe mapel AOBMXXYTCA C OJWHAKOBBIMU 110 MOIYJIIO
CKOPOCTSMH B HAIIPABJICHUAX, YKAa3aHHBIX CTPECIIKaMH Ha PUCYHKE,
n abCONIOTHO HEympyro coynapstorcsi. Kak Oyner HampasiieH

X} HMITYJIBC HIApOB MOCJIE UX CTOJIKHOBEHHMS?
—

Z)l 3% 4
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Manb4uK CTOJKHYJ CaHKH ¢ BepIIMHBI TopkH. Cpa3y mocie TOM4YKa CaHKH UMe-
71 cKOpocTh 5 M/c. Bricota ropku 10 M. TpeHue caHok 0 cHer npeHeOpeKuMOo
Mayio. KakoBa cKOpOCTb CAaHOK Y MTOJHOXHS TOPKU?

1) 7.5 m/c 2) 10 m/c 3) 12,5 m/c 4) 15 mlc

IMepuon konebaHnii TOTEHIIMAIBHON HEPTUU TPYKUHHOTO MasTHUKa 1 c. Ka-
KUM OyJIeT TepHoJ ee KOJeOaHHi, eclid MacCy rpy3a MasTHHKa H JKECTKOCTh
TIPY>KHUHBI YBEJIUYUTH B 4 paza?

) lc 2) 2¢ 3) 4c 4) 0,5¢

KoaddunueHT tpeHus: pe3usl kojec aBToMooOmis o6 acdanst pasen 0,4. [Ipu
ckopocTh aBmwkeHus 20 M/C BOAWTENIb, BO M30C)KAHHWE aBapHH, JOJDKEH IPH-
JICPYKUBATHCS paguyca MOBOPOTA, HE MEHBIIIETO, YeM

1) 200 m 2) 100 M 3) 40m 4) 10m

B pesymbrare oxmaxIeHWs HICATBHOTO ra3za aOCONFOTHAas TeMIeparypa rasa
YMEHBIINIIACh B 3 pasa. Kakx m3menunach IIpru 3TOM CPEAHAA KHUHCTUYCCKaAA
OHCPTUA TCIJIOBOI'O JABUKCHUSA €TI0 MOJICKyJ'I?

1) yBemuumiacs B 3 pasa
2) yMeHbIIWIACh B 3 pasza

3) yBEIMYUIAChH B NE) pa3

4) yMEHBIINIACH B V3 pa3

OnMH MOJTb pa3peKESHHOTO Ta3a CHavala H30TEPMHUYCCKH PACIIUPSETCS, a 3aTeM
n300apHO HarpeBaeTcs. Ha kakoM W3 PHCYHKOB M300paskeH rpaduk 3THX MHpo-
meccoB?

N




EavHbIn rocynapcTBeHHbIn ak3ameH, 2010 . ®dusuka, 11 knacc. 129-3/6

TBepmoe BewECTBO MEIJIEHHO HArpeBalloch B KalOPUMETPE MPH MOCTOSTHHOM
MIPUTOKE Teruia. B Tabnuiie mpuBemeHB! pe3ylbTaThl M3MEPEHUH ero TemIlepa-
TYpBbI C TEYEHUEM BPEMEHMU.

[lBa pe3ucropa, CONpOTUBIICHUS KOTOPBIX R} =2 OM n

Bpewms, Mun 0 2 4 6 8 10 12 14

Temmneparypa, °C | 72 | 77 | 80 80 80 81 88 95

B KaJIOpUMCTPE UCPE3 7 MUH IIOCJIC Hadaja I/I3Mep€HI/If/'I BCIICCTBO HAXOHUJIOCH

1) ¥ B XKHIKOM, U B TBEPAOM COCTOSTHHUAX
2) TONBKO B TBEPAOM COCTOSIHUU

3) TOJBKO B )KHJIKOM COCTOSTHUU

4) TOJNBKO B Tra3000pa3HOM COCTOSIHUU

I'a3 otman konmyectBo TerwnoTsl 300 [k, a BHEIIHUE CHITBI COBEPIIVITN HAJl HUIM
paboty 100 Jx. ITpu aTOM BHYTpEHHSS SHEPTuUs rasa

1) ymensmmiacek Ha 200 Ik
2) yeemmumnach Ha 200 [k
3) ymensummiack Ha 400 [k
4) yeemmumnachk Ha 400 Jx

OrtHocuTenbHas BIQXHOCTh BO3JyXa B MomelieHnn paBHa 70% mpu Temmepa-
Type Bo3ayxa B HeM 20°C. [Tonb3ysck TabnuIel JaBieHus HACHIICHHBIX MTApOB
BOJIBI, OTIPE/ICIIUTE NABJICHUE BOJTHBIX MTAPOB B OMEIICHH.

t, °C 16 | 17 | 18 | 19 | 20 | 21 22 123 | 24 | 25

p,MMmpr.cr. | 13,6 [14,5]15,5/16,5|17,5] 18,7 | 19,8 |21,122,4] 23,8

1) 21,1 MM pr. cT.
2) 25 MM pT. CT.

3) 17,5 MM pr. cT.
4) 12,25 mm pT. CT.

JIBa TOYEUHBIX 3JEKTPUUECKHUX 3apsAja JIEHCTBYIOT APyl Ha Apyra c cuia-
mu 9 MxH. Kakumu cTanyT cuiibl B3aUMOJICHCTBUSI MEXKAY HUMH, €CIIH, HE Me-
HAsl PAacCTOSTHUE MEXAy 3apsJaMHd, yYMEHbBIIWTb MOAYJb KaXIOr0 U3 HUX
B 3 paza?

1) 1 mxH 2) 3 mxH 3) 27 mxH 4) 81 mxH
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R2 =8 OM, BKJIFOYEHBI B DJICKTPUYCCKYIO LE€Nb Iociae- — }— 1—
-« «—
JOBATEJIbHO, KaK IMOKa3aHO Ha PUCYHKE. CpaBHI/ITe 3Ha- A L
YCHHUA CUJIbI TOKA B pE3UCTOpPaXx.
1 1
1) 11=5[2 2) 11:4]2 3) 11212 4) 112212

C wucnons3oBanueMm 3akoHa Papages i1 3IIEKTPOMAarHUTHOM MHAYKLUU
(Smm =-£2
At

1) BO3HMKHOBEHHE JJIEKTPUYECKOTO TOKa B 3aMKHYTOM KaTyllke Mpu
YMEHBIICHUU CUJIbI TOKA B IPYTOi KaTyIIKE, HAXOIAIICUCS PAIOM C Hell

2) B3aMMOAEHCTBHE ABYX MapauIeNbHBIX IPOBOIOB, 10 KOTOPEIM HJET TOK

3) OTKIOHEHHE MarHUTHON CTPENKH, pacloNOKEHHOI BONU3U NMPOBOJHUKA
€ TOKOM I1apaJuIEIbHO EMY

4) BO3HHMKHOBEHHE CHIJBI, JAeiCTBYIOIIEH Ha ABIXKYILYIOCA 3apsDKCHHYIO
YacTHIly B MATHUTHOM MOJ€e

) MOYHO OOBSICHUTB

B nabope paguoneTaneil st M3TOTOBJICHHS IIPOCTOTO KOIEOATETFHOTO KOHTYpa
HUMEIOTCS [IBE KaTyIIKN ¢ HHAYKTUBHOCTAME L, = 1 Mx['H u L, =2 MxI'H, a Tax-
JKe J1Ba KOHjeHcaTtopa, eMKOCTH KOoTopeix C; =3 n® u C, =4 n®. [Ipu xakom
BBIOOpE JBYX JIEMEHTOB U3 3TOr0 HabOpa MEpHOA COOCTBEHHBIX KOJIEOAHUM
KoHTypa T OyneT HauMeHbIIUM?

1) Lll/ICl 2) LzI/ICz 3) LzI/ICl 4) L]I/IC2

Ha pucyHke nmoka3aH Xo[ JIyda CBETa depe3 CTeKIISH- |
HYIO IIPU3MY, HaXoAdIIyrocs B Bo3ayxe. Ecinu Touka i
O — LeHTp OKPY>KHOCTH, TO MOKa3aTelb Ipenomie-
HUS CTEKJIA 11 PaBEH

CD OB AB
D 75 2 op 3 e




A20

A21

A22
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B uHepuunanbHON cucTeMe OTCYETa CBET OT HEHNOIBMK- —>
HOI0 MCTOYHHMKA PACIPOCTPAHSAETCS CO CKOPOCTBIO C. o
KakoBa cKOpOCTh OTPaXCHHOTO CBETa B MHEPIMATHHOMN
CUCTEME OTCUETA, CBSI3aHHOI C 3epKajoM, KOTOpOe yjaa-
JSIETCS OT UCTOYHHKA CO CKOPOCTBIO U (CM. PUCYHOK)?

1) c—v 2) cto 3) c

I[Be YaCTUIbl, UMCIOIITHUE OTHOLICHHUE 3aps10B q—z =4 wu Macchl my; " nyp, ABHU-

q
JKYTCS B OJHOPOJHOM dJIEKTpHueckoM mone. OmpenenuTe OTHOLICHHE Mace
mp L a, 1
—= STHX YacTHII, €CIN OTHOIICHHE X YCKOPEHHH —= = .
my a2
1 2) 8 3) 16 4) 4

ATtoMm Gepunus ; Be conepxkut

1) 4 mporoHa, 9 HEUTPOHOB U 4 IEKTPOHA
2) 4 nporoHa, 5 HEUTPOHOB M 4 AIEKTpPOHA
3) 9 npotoHOB, 4 HEHTPOHA W 9 AIEKTPOHOB
4) 9 npotoHOB, 13 HEHTPOHOB U 4 ANEKTpOHA

Kakass nons paguoakTUBHBIX aTOMOB PacHalaeTCsl 4epe3 MHTEpBal BPEMEHH,
PpaBHBIN ABYM IepHOAaM Momypacnana?
1) 100% 2) 75%

3) 50% 4) 25%

PaMOAaKTHBHBIH PaIOH 222 RN, MCHBITAB OMH O-pacmaj M 1Ba P-pacraza,
IPEBPATHIICS B U30TOI

1) pamona 3°Rn  2) mononus 3,°Po 3) acrara 3i8At 4) pamona 32°Rn
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B ombiTax mo GoTodpheKTy B3SIM TUIACTHHY W3 METalla ¢ paboTOH BBIXO/A

A24

A25

3,55B u cramu ocBemath ee cBeTOM yacToTsl 3-10' ' 3atem wacrory ma-
z[a}omeﬁ Ha IUIaCTUHY CBETOBOM BOJIHBI YBCIHUYNIA B 2 pas3a, OCTaBUB HCU3MCH-
HOW MHTEHCHBHOCTH CBETOBOTO MydYKa. B pe3ymbTare 3TOro 4mcio (HoTodek-
TPOHOB, IOKHUJAIOIIKX IUIACTUHY 3a 1 c,

1) He M3MEHHJIOCH U OCTANIOCh PABHBIM HYJIIO
2) yBeNMMYHIOCH OoJiee UueM B 2 pasa

3) yBenmuumioch B 2 pasa

4) yBenMUYWIOCH MEHEe ueM B 2 pa3a

[Ipn m3MepeHNH HalpsHKCHUS HA KOHIIAX MTPOBOJIOYHOHN CITMpANTH YETHIpE yde-
HUKA [I0-Pa3HOMY HOACOCIMHWIN BOJNBTMETp. PesynmbraT 3THX pador m3o0pa-
KEH Ha pucyHKe. Kako#t 3 y4eHHKOB OACOCIHHIIT BOIBTMETP MPABIIBHO?

TTpu NPOBE/IEHMH SKCIIEPUMEHTA YUEHUK UCCIIEN0BAT 3aBUCUMOCTh MOJLYJIsl CH-
JIbl YIIPYTOCTH TIPYXKMHBI OT JUTMHBI MPYXHMHBI, KOTOPasi BHIpaXkaeTcs (Hopmy-
noit F(I)=k|l—1Iy|, tne I, — miuHa npyxuHsl B HeaeOPMHPOBAHHOM CO-
crosiHuH. I'paduK MOMydeHHOM 3aBUCUMOCTH NPUBE/IEH HA PUCYHKE.

AF H

10

A
2 \
0 2 4 6 8 10 12 Lewm

Kaxkoe(-ne) u3 yTBepkKIeHHI COOTBETCTBYET(-I0T) pe3yIbTaTaM OIbITa?
A. Kecrkocts npyxunsl pasHa 100 H/m.
B. JInuHa npy>kKHHEI B HeZIe(hOPMUPOBAHHOM COCTOSIHUH PaBHa 6 CM.

3) uA,ub 4) au A, an b

1) Tompko A 2) Tonbko b
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 0mOenbHOIl KlemouKke ¢ COOmMEemcmeuy ¢ npuUeeOeHHbIMU 6 OnanKe 00-
pasyamu.

B COCYy ¢ oA MOPIIHEM HAXOOUTCA I/IJZ[ea.TIBHHﬁ ras. Ecau IIpU HAarpCBaHuM ra3a
€r0 JaBJICHUC OCTACTCA IMOCTOSIHHBIM, TO KaK U3MCHATCS BCIINYHWHBI. 00BEM Ta-
3a, €ro IJIOTHOCTh M BHYTPEHHSSA SHEPrus?

st kaXknoil BEJIMUYMHBI OMPEENIUTE COOTBETCTBYIOLIUIM XapaKTep ee M3MEHe-
HUA:

1) yBenuuuiach
2) yMeHbIIWIACh
3) He u3MEHWIACh

3amumuTe B TaONAIYy BEIOpaHHBIC HUQPHI TS KaX 01 (U3NIECKOI BETHIUHEI.
udps! B 0TBETE MOTYT TOBTOPSTHCS.

O06BeM rasa IInoTtHOCTH Ta3a BHyTpeHH?IH OHCprus rasa

[lapuk GpoIIeH BEPTHKATHFHO BBEPX C HAYAIBHON CKOPOCTHIO U (CM.
PHUCYHOK). YCTaHOBUTE COOTBETCTBHE MEXIY rpaduxaMu u usude-
CKUMH BEJIMYMHAMH, 3aBUCUMOCTH KOTOPBIX OT BPEMEHH TH IpauKu
MOTYT HPEeACTABIATH (f) — Bpems noneta). K kax ol mo3uiuu nepso-

ro ctojbua moadepuTe COOTBETCTBYIOIIYIO MO3ULHUIO BTOPOrO H 3a- 0
NUIINTE B TAONUIly BEIOpaHHbIE HU(PBI OA COOTBETCTBYIOIIMMH OYK-
BaMH.

<y

I'PAOUKU OU3NYECKUE BEJIMYNHbBI
A) 1) mpoekuus CKOpOCTH IapuKa
) 2) TpoeKuus YCKOPEHUs IMIapruKa
0 Pl 3) KWHETHYECKas SHEPTHS MIAPHUKA
4) moTeHIMAaNbHAS SHEPTHUs IaphKa
B) o i 1
A b
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Omeemom K Kaxcoomy u3 3aoanuii B3—B5 6yoem nexomopoe uucno. 3mo
Yucno Hado 3anucams 6 O1ank omeemos Ne 1 cnpasa om nomepa coomeem-
cmeylouiezo 3a0anusn, Hauyunas ¢ nepeoii kiemouku. Kaxcovuit cumeon
(uugppy, 3anamyro, 3HaK MUHYC) RUWIUME 6 OMOENbHOI KeMOUKe 6 COOMm-
eemcmeuu ¢ npugedeHuvimu ¢ onanke oopasyamu. Eounuyvr uzuueckux
6eIUYUN NUCAMb He HYHCHO.

Ha mocienaeM KujioMeTpe TOPMO3HOTO ITYTH CKOPOCTH MOE€37[a yMEHBIIHIACh
Ha 10 M/c. OnpenenuTe CKOPOCTh B Havalie TOPMOXKEHHMS, €CIU OOIIHIA TOp-
MO3HOW MyTh IMO€3[]a COCTaBHJI 4 KM, a TOPMOXKEHHE OBLJIO paBHO3aMEIJICH-
HBIM.

. . 3
WneanbHpIi 0IHOATOMHBIN a3 HaXOAUTCA B cocyze noj Aasinenuem 2-10° Ila.
Ero BayTpenHss sHeprus paBHa 1,8 xk/[x. Onpenenure 00beM cocyna.

CxeMa 2JIeKTpUYeCKO IIeMH MoKa3aHa Ha pHCyHKe. BHyTpeH-
Hee CONPOTUBJICHHE UCTOYHHKA Toka paBHO 0,5 OMm, a compo-
TuBieHue pesucropa 3,5 Om. Ilpu 3amMkHYyTOH 1enu ujeanb-
HBIM BOJBTMETp mokasbiBaeT 7 B. Kakoe 3HaueHuwe Hampsbke-
HUS TIOKA3bIBACT BOJLTMETP MIPH PAa30MKHYTOH Iemu?

He 3a06y0vme nepenecmu 6ce omeemul 8 61anK omeemog No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

Ha pucyHke npuBeleHa 31€KTpUUEcKasi LENb, COCTOS-

masi U3 TrajdbBaHUYECKOI'O JIEMEHTA, PEOCTara, TpaHC-

¢dopmaTopa, amriepMeTpa M BOJNBTMETpa. B HauambHBII

MOMEHT BpPEMEHM IIOJ3YHOK pPEOCTaTa YCTaHOBJIEH B
0 KpaﬁHCe BCPXHCC MOJIOXKCHNUEC 1 HCTIOABUIKCH. Onnpaﬂcr)

Ha 3aKOHBI 3JEKTPOAMHAMHUKH, OOBSICHWTE, Kak OyIyT

N3MEHATHCS TTOKa3aHUs MPHOOPOB B IpoIecce mepeme-
MeHHs MTONI3YHKa peoctaTta BHU3. DJIC caMOMHIYKIIMU TIpeHeOpeus Mo cpaBHE-
HHUIO C E.

Ilonnoe npasunvhoe pewienue kaxcoou uz 3aday C2—C6 0013cno 6Knouams
3aKOHbL U POPMYNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CHAMOYHO
0n1a pewienus 3a0auu, @ MaKdice mamemamuiecKue npeoodpazoeanus, pac-
yemol C YUCIEHHLIM OMEEHOM U, NPU HEO0XO00UMOCHmU, PUCYHOK, NOAC-
HANOWUIL peulenue.

Ipu BRMONHEHHU TpIOKa «JleTaroUHii BETOCUITCAUCT» TOHIIHUK IBIDKETCS IO
TPaMIUTHHY TOJ ACHCTBUEM CHJIBI TSDKECTH, HAYMHAS ABHKCHUC M3 COCTOSHHS
MOKOSI C BBICOTHI H (cM. puUCYHOK). Ha kparo TpaMIUTHHa CKOPOCTh TOHIIHKA
HalpaBJIeHa IO/ TAKHM YTJIOM K TOPH30HTY, YTO HAaJTBHOCTH €r0 ITOJIETa MaK-
cumainpHa. [IposeTes 1Mo Bo3ayXy, TOHIIMK TMPU3EMIIIETCS] HA TOPU3OHTATBHBIN
CTOJI, HAXOJISIIUICS Ha TOH e BBICOTE, UTO M Kpai TpamiuinHa. KakoBa naib-
HOCTh Tosieta S? CONpOoTHBIICHHEM BO31yXa U TPSHUEM MPEHEOpEUb.
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Ccepuueckast 0060049Ka BO3AYIIHOTO IIapa clellaHa U3 MaTepuala, KBajpat-

HBIH MeTp KoToporo uMeet maccy 1 kr. lllap HamonHeH razom mpu atMocdep-
HoM maiennu 10° ITa. Bo cKOBKO pa3 MOJISpHas Macca BO3LyXa GOIIbIIe MO-
JISIPHOHM Macchl ra3a, KOTOPHIM HAIOJHEH Ilap, €CIH MIap NOAHUMAET caM cels
npu paauyce 2,7 m? Temneparypa ra3a ¥ OKpy>KaroIero Bo3ayxa oOJNHAKOBa U

4
pasua 0°C. (ITnomazns cdeps S = 47r°, 06bem mapa V = 3 )

Ionsrii mapux maccoit m=0,4 T ¢ 3apsagom g = 8 HK1 aBmKeTCS B TOPU30H-
TQJIFHOM OJHOPOJHOM 3JIEKTPUYECKOM TONe, HAMpPSKEHHOCTh KOTOPOTrO
E =500 kB/Mm. Kakoit yron o o6pa3zyeT ¢ BepTHKalblO TPAaeKTOPHUS IIapHKa,
€CITH €r0 HadanbHasi CKOPOCTh PaBHA HYIIO?

HeOomnpmoit Tpy3, NOABENICHHBIH Ha JUTMHHOW HUTH, COBEpIIACT rapMOHHYC-
ckre kosiebanust ¢ amrmumtynon 0,1 m. Ilpu momorm coOuparomeii JTHH3BI ¢
¢doxycHbIM pacctosiHreM 0,2 M H300pakeHne KOJIEOIIOMETrocs rpy3a MpoeIy-
pyeTcs Ha 3KpaH, pacrlojoKeHHbIH Ha paccTosHud 0,5 M oT juH3bL. [naBHAs
ONTHYeCKas OCh JIMH3BI NIEPIEHANKYISIPHA INIOCKOCTH KOJIeOaHUH MasTHHKA 1
IUTOCKOCTH 3KpaHa. MakcuMmalbHas CKOPOCTh M300paKEHUS Tpy3a Ha 3KpaHe
pasHa 0,3 m/c. KakoBa aimuHa HUTH ojBeca?

®dorokaroa 06IydaroT cBeTOM ¢ JIHHOM BoaHBI A = 200 HM. KpacHas rpanuma
doroaddexra s BemecTBa Gortokarona Ay =290 um. Kakoe Hanpsmkenue U
HYKHO CO3JIaTh MEXILy aHOJIOM U KaToJ0M, YTOOBI POTOTOK MPEKPATHIICS?
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 130

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu eévinonnenuu 3adanuiit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINOIHAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpOil COOMEENICHIEYyem HOMeEDY 8bIODAHHO20 6aAMU OMEEMA.

UYetsIpe Tena aBuranuch o ocu Ox. B Tabnuue npeacTaBieHa 3aBUCUMOCTD HX
KOOpPAMHAT OT BPEMEHH.

t,c 01 ]2]|3|4]|S5
x,M | 0] 2146|810
XM | O] 0 [0]0]|0]O0
x3, M | O 1 4 |9 |16 |25
Xy,M | O] 210 |-2]|0]2

V kakoro us3 teia CKOpOCTbh MOTJIa OBITH IIOCTOSIHHA W OTJINYHA OT Hyﬂﬂ?
1 2) 2 3) 3 4) 4

[lapuk ABMXKETCS 1O OKPYKHOCTH PaTyCOM 7 CO CKOpOCThIo . Kak m3MeHnT-
Csl LIEHTPOCTPEMHTEIBHOE YCKOPEHHME IIapHKa, €CIH PATUyC OKPY>KHOCTH
YMEHBLINTH B 3 pa3a, OCTaBUB CKOPOCTH LIapUKa MPEXHEN?

1) yMeHbIIUTCS B NE) pa3

2) yMmeHBIIHUTCS B 3 pasa
3) ymeHsmmTcs B 9 pa3
4) yBemmuutcs B 3 paza

YV noBepxHoctH JIyHBI Ha KOCMOHaBTa AelicTByeT cuia taroreHust 120 H. Kakas
CUJIa TATOTEHUS JIEHCTBYET cO CTOpPOHBI JIyHBI Ha TOTO k€ KOCMOHaBTa B KOC-
MHUYECKOM Kopalbie, ABIKYIIeMcs Mo KpyroBoi opoute BOKpyr JIyHbI Ha pac-
CTOSIHUM TPEX JIYHHBIX PAJANYCOB OT €€ LeHTpa?

1) OH 2) 39H 3) 21H 4) 13H
]_Hapbl JABUXKXYTCA CO CKOPOCTAMH, IIOKa3aHHBIMH Ha
e PUCYHKE, U IpU CTOJKHOBCHUU CJIUIIAIOTCH. Kak 6y,£[eT

19 N HaIipaBJICH UMITYJIBC IIapOB ITOCJIC CTOJIKHOBEHHS?

n J/ J_E)Z)l 3) % 4) «—
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ManpuuK CTOJIKHYJI CAaHKH C BEpPIIUHEI TopKH. Cpasy Mociie TOYKa CaHKH HMe-
JIM CKOPOCTh 5 M/C, a Y IOZHOXKUSI TOPKH OHA paBHsIACH 15 M/c. TpeHne caHok
0 cHer mpeHeOpexxnMo Mao. KakoBa BeIcoTa ropkn?

1) 7.5m 2) 10m 3) 15m 4) 20 M

[epnon xomebaHMii MOTCHIMATHFHON SHEPTHUH NMPYXKUHHOTO MasTHHKA 1 c. Ka-
KuM OyZeT mepuoi ee KoiaeOaHH, eciu Maccy Ipy3a MasTHHKA M JKECTKOCTh
Hpy>KUHBI yBEIWYIHUTH B 4 paza?

) lec 2) 2¢ 3) 4c 4) 05¢

ABTOMOOWJIb, JBHTAsACh 10 FOPH30HTAIBLHON IIOPOre, COBEPINAET IOBOPOT IO
Jyre OKpykHOCTH. KakoB MHHUMAJIBHBIA pajdyc 3TOM OKPYKHOCTH IIPH KO3(-
(unmeHTe TPEeHUs aBTOMOOHJIBHBIX IMHH O 10pory 0,4 ¥ CKOPOCTH aBTOMOOMIIS
10 m/c?

1) 25m 2) 50 M 3) 100 M 4) 250 M

B pesynpraTe HarpeBaHMS pa3peKCHHOTO HEOHA ero abCoNIOTHAs TeMIeparypa
yBenuuuaach B 3 pasa. CpenqHsisi KUHETUUECKasl SHEPIus TEIJIOBOTO JBUKCHUS
€r0 MOJIEKYJI IIPU 3TOM

1) yBemuumiacs B 3 pasa
2) yMeHbIIWIACh B 3 pasa

3) yBenu4uiach B V3 pa3

4) yMCHBIIMJIACH B \/§ pas

OIMH MOJIb pa3pesKeHHOro rasza CHayajla M30TEPMHUYECKH CXKHMalH, a 3aTeM
N30XOpHO HarpeBaiu. Ha kakoM U3 puCYHKOB M300paskeH TpaMK ITUX MPOLIEC-

coB?
3) Vl 4) W (/
0 T 0
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ViaenpHas TemjaoTa IIABICHUS JIbaa 3»,3-105 JIx/kr. DTO O3HA4YaeT, 4To IS

All

Al2

Al3

Al4

TIJIaBJICHUSA

1) mro0oii Macchl JbJa MPH TEMIEpPaType IUIABJICHUS HEOOXOIUMO KOIUYECTBO
temwioTs 3,3-10° Jx

2) 1 Kr JpJa mpu TeMIepaType IIaBIeHUs HEOOXOAMMO KOJHUYECTBO TEILIOTHI
3,3-10° Jix

3) 3,3-10° kT 1B IIPH TeMIIepaType MIABICHHS HEOOXOIMMO KOJTHYCCTBO Tell-
notel 3,3-10° Ik

4) 3,3-10° kr 112 IPH TEMIIEpaType [UIABJICHHS HEOOXOAMMO KOJIHYECTBO Tell-
10TeI 1 JIx

I'a3 coepmmn padoty 10 [k ¥ momydmin KoinmdecTBO TEIUoThl 6 JIx. BHyT-
PEHHSS DHEPIHA ra3a

1) yBemuumnace Ha 16 J[x
2) ymeHsmmiach Ha 16 [Ix
3) ysenuumiiack Ha 4 JIx
4) ymensmmnachk Ha 4 J[x

OTHOcuTeNbHAs BIAXXHOCTh BO3[AyXa B MoMelieHHH paBHa 70%, mapruaibHOe
JaBieHue mapoB BoAbl 13,9 mm pt. cT. Tloap3ysace Tabnuied naBieHUS HACHI-
HICHHBIX MaPOB BOJIBI, ONPEICIUTE TEMIIEPATypy BO3IyXa B IIOMEIICHHH.

t,°C 16 | 17 | 18 | 19 | 20 | 21 | 22 | 23 24 25

p,mmpr.cr. |13,6|14,5]15,5]16,5/17,5]18,7|19,8| 21,1 | 22,4 | 23,8

1) 16°C 2) 17°C 3) 22°C 4) 25°C

JIBa TOYEUHBIX SJIEKTPUYECKUX 3apsa ACHCTBYIOT IpYr Ha Jpyra ¢ CUIaMu
9 mxH. Kakumu cTaHyT CuIbl B3aMMOJCUCTBHS MEXAYy HHUMH, €CIIH, HE MEHsS
paccTosiHIE MeXy 3apsaaaMu, yBEIUIUTh MOIY/Ib KaXKJOr0 U3 HUX B 3 paza?

1) 1 mxH 2) 3 mxH 3) 27 mxH 4) 81 mxH
2 OM 8 Om JIBa pe3ucropa BKIIOYEHBI B JEKTPUYECKYIO IIETh
mocienoBareiabHo (cM. pucyHOK). Kak cooTHOCATCS
MOKa3aHUs MACANBbHBIX BOJBTMETPOB, M300pa)KeH-
HBIX Ha cxeme?
1 1
1) U|=2U2 2) U1=4U2 3) UIZZUZ 4) UIZEUZ
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C HCHojgp30BaHUEM OCHOBHOTO 3aKOHA 3HCKTp0MaFHI/ITHOﬁ HUHAYKIUH

Al6

(Cn = —%) MO’KHO OOBSICHHTB

1) B3ammopeiicTBHE ABYX HapaUICIBHBIX IIPOBOJIOB, IO KOTOPHIM HJET TOK

2) OTKJIOHEHHE MarHHTHOW CTPENKH, PacIlOJ0XKEHHOH BONH3M IPOBOIHHUKA
€ TOKOM TapajjIeIbHO eEMY

3) BO3HMKHOBEHHE 3JEKTPUYECKOTO TOKA B 3aMKHYTOH KaTyIIKe NpH yBe-
JIMYEHUM CUJIBI TOKA B IPYTOil KaTyllKe, HaXOSILECs psioM ¢ Hel

4) BO3HHMKHOBEHHE CHIIBI, AeIiCTBYIOMIEH Ha MIPOBOAHMK C TOKOM B MAarHHT-

HOM T0JIe
P A Cuna Toka B KoJeOaTeNTbHOM KOHTYpE
"5 MEHSIETCS COTTIACHO TpaduKy Ha PUCYHKE.
B kakue MOMEHTHI BpeMeHH (B Mpeaenax
0 . rpaduka) MOIyJb 3apsga KOHICHCATOpa
1 5 6,107 ¢ yakcumanen?
-5

1) Tomskompu =3 -10"¢

2) Tomkomput=6-10"¢

3) mput=1-10"c u t=5-10"¢c

4) mput=0, t=2-10"¢c, r=4-10"c u t=6-10"¢c

Ha pucyHke mokazaH X0/ CBETOBOTO JIyda CKBO3b CTEKIISTHHYIO MPHU3MY, HaXO-
JISTIIYIOCS] B BO3YXE.

Ecnu Touka O — HEHTp OKPYXKHOCTH, TO IIOKa3aTelb MPEIOMIICHUS CTEKIa 1
paBeH

D B

C A OD
D 7B 2 o

OB
3 op Y 0B
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A22
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B uHeprmanbHON cHCTEeMe OTCYeTa CBET OT HEMOJABHK- =
HOT'O MCTOYHHKA PACIPOCTPAHSETCS CO CKOPOCThIO ¢. B
9TOI CHCTEME OTCYeTa MCTOYHHUK CBETa M 3EPKAJO JBH- > )

JKYTCSI C OJJHHAKOBBIMU CKOPOCTSIMH U B OJTHOM HAIIPaB- -«
JeHnu (CM. pHCYHOK). KakoBa CKOpOCTH OTpa’K€HHOTO
CBETa B CUCTEME OTCUETA, CBI3aHHOM C HCTOYHUKOM?

1) ¢ 2) ¢c-2v 3) ¢c+2v 4) ¢
9 _ my, _

JIBe yacTuipl, UMEIOIIKME OTHOIIEHUS 3apsiioB — =2 U mMacc —= =4, 1BU-
q ny

KYyTCd B OOAHOPOAHOM OBJICKTPHUYCCKOM IIOJIC. HauansHas CKOpOCTh Y obenx

YacCTUll paBHA HYIJIIO. OHpe}IeHI/ITe OTHOIICHUEC KHHCTHYCCKUX 3HepFPII>'I OTUX
w.
HacTHIy -2 B OJUH U TOT K€ MOMCHT BPEMCHHU I10CJIC Hadajla ABUKCHUS.
1

D1 2) 2 3) 8 4) 4

ATOM COIEPKUT 6 IEKTPOHOB, 9 HEUTPOHOB U 6 IPOTOHOB. DTO aTOM
1) marnus %21 Mg

2) yriepona 12 C

3) yrmepona 1% C

4) ¢ropa % F

Kakast monst paguoakTHBHBIX aTOMOB pacHalaeTcsi depe3 MHTEpPBal BPEMEHH,
paBHBIN IBYM IepHoAaM Moiypacnana?
1) 100% 2) 75%

3) 50% 4) 25%

22
IIpu pannoakTUBHOM pacnaze 886 Ra ucnyckaercs ogna o-uactuua. IIpu sTom
I0JIy4aeTcs SAPO IEMEHTA

D 5'Np 2) 5i'Pa 3) & Rn H 5'U
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B omprtax mo ¢oToaddekTy B3N IIACTHHY W3 MeTaia ¢ paboTol BBIXOJa

A24

A25

3,5 3B u cramu ocemarh ee cBeToM uyactoThl 3-10" Iy 3ateM wactoTy ma-
Jlalollel Ha IJIACTUHY CBETOBOM BOJIHBI YMEHBIIMIM B 4 pa3a, yBEIUYUB B
2 pa3za HHTEHCUBHOCTb CBETOBOTO MydKa. B pesymbrare 3TOr0 uncno ¢oroanex-
TPOHOB, IOKUJAIOIIUX IUIACTUHY 3a 1 C,

1) ocranock MPHOIN3UTENEHO TAKHM JKe
2) yMeHbIIMIOCH B 2 pa3za

3) oKa3aJoch paBHBIM HYITIO

4) ymeHBIIMIOCH B 4 paza

Ha PHUCYHKEC IIOKa3aH OJAWH U3 3TAllOB U3MEPCHUA o0bema teia. B kakux Cl1y-
qasaX U3MCPECHUE MTPOBOJAUTCH HpaBI/IJ'ILHO?
[N !
e S

P
A < 0\ 5

(

g

1) Hu B omHOM 2) Tombko B 3) Bul 4) BO Bcex Ciydasix
[Ipu mpoBeneHNH IKCIIEPUMEHTa YIEHUK HUCCIE0BAN 3aBUCHMOCTh MOJYIIS CH-
JIBI YIIPYTOCTH MPYKHHBI OT JJIMHBI MIPY>KUHBI, KOTOpPas BeIpakaeTcs (Hopmy-
noit F(1)=k|l—1,|, rae I, — anuna npyxuHel B HeAe)OPMUPOBAHHOM CO-

crostHuu. ['paduk mosryueHHO! 3aBUCUMOCTH NIPUBEAEH HA PUCYHKE.

\F,H

10

8

61

4> yd
2

o 1 2 3 4 5 6 lLecu
Kaxoe(-ue) u3 yrBep>kIeHUI COOTBETCTBYET(-10T) pe3yabTaTaM OmbITa?
A. JlnuHa npyXUHBI B He1e(hOPMUPOBAHHOM COCTOSIHIH PaBHA 7 CM.
b. XKectkocTh mpyxunbl paBaa 200 H/m.
2) Toneko b 3) uA,ub

1) Tompko A 4) an A, vn b
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cumeo0106, HaUUHan ¢ nepeoil knemouku. Kaycoyo yugpy nuwume
6 OMOenbHOIl KemouKe 6 COOMEemCcmeuu ¢ npugedeHHviMu 6 Oaanke 00-
pasyamu.

B cocyne Hem3MeHHOTO 00beMa HaXOAUTCS WaealbHbIN Ta3. YacTh ra3a BhITyC-
KaJli U3 COCyJla TaK, YTO JIaBJIEHHE OCTaBaJIOCh HEM3MEHHbIM. Kak n3mMeHunucep
IIpY ATOM TeMIlepaTypa ra3a, OCTaBIIErocst B COCy/ie, €ro INIOTHOCTh U KOJIuYe-
cTBO BemiecTBa? [ KakHOM BEIMYMHBI ONPEIEINTE COOTBETCTBYIOIIMH Xa-
paktep ee U3MEHEHHUS:

1) yBenuuuiach
2) yMeHbIIWIACh
3) He u3MEeHUIach

3amumuTe B TaONHIYy BEIOpaHHBIC TUQPHI TS KaX 01 (U3NIECKOI BEITHIMHEI.
Ludps! B 0TBETE MOTYT TOBTOPSTHCS.

TeMnepaTypa raza | [lmoTHOCTH raza KommuectBo BCIICCTBA

[Iapwk OpoIleH BEPTHKAIBHO BBEPX C HAYAIBHON CKOPOCTBIO U (CM.
PUCYHOK). YCTaHOBHTE COOTBETCTBHE MEXAY TpadHuKaMu U (u3HUe-
CKUMH BEIMYMHAMH, 3aBICHMOCTH KOTOPBIX OT BPEMEHH 3TH TpadHKH
MOTYT NIPEJCTaBIIATH (f) — BpeMs mojieta). K Kaskmoi MO3HITNH TIepBOTO
cTos011a ToA0epUTE COOTBETCTBYIOIIYIO O3HUIIMIO BTOPOTO ¥ 3aTTHIIH-
T€ B TAOJIMITY BEIOpAaHHBIE ITH(PHI TOJT COOTBETCTBYIOINMH OyKBaMH.

I'PAGUKU OU3NYECKUE BEJIMYNHBI

<V

A) 1) xoopauHara mapuka

\ 2) mpoeKuus CKOpOCTH HIapHUKa

(=)
~
S
~Y
(98]
~

MPOCKLHUS YCKOPEHHS IapuKa
4) mpoeKuus CHIIbl TSHKECTH, JAEHCTBYIOIIEH
Ha [IapUK

)

A b
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Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
Yucio Haodo 3anucams 6 O1aHK omeemoe Ne 1 cnpaea om Homepa coomeem-
cmeyruezo 3adanus, Hauuhasa ¢ nepeou Kiemouku. Kaorcowviii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUWIUME 8 OMOETbHOU KIeMOYKe 8 COOm-
eemcmeuu ¢ npueedeHHvIMu 6 0aanke oopasyamu. Eounuyvt guzuueckux
6eIUYUN RUCAMb He HYIHCHO.

Ha nocnennem KmioMeTpe TOPMO3HOTO IMyTH CKOPOCTh MO€37a IMPH TOPMOXKe-
HHMH C TIOCTOSTHHBIM YCKOpeHHeM yMeHblimiack Ha 10 m/c. Onpenenure Bpems
TOPMO>XKEHHS, €CJIU CKOPOCTh B Hauasle TOPMO3HOT'O ITyTH ObLIa 72 KM/4.

B cocyzne oGbemoM V=501 HaxomuTcss renmit mpu maenenun p = 10° Ila.
Haiinure BHyTpenHtoro sHepruto U renus. I'enuii — 0lHOaTOMHBIMN I'a3.

Korma nmenb pa3oMkHyTa (CM. PHCYHOK), MJEaJbHBI BOJBT-
MeTp nokassiBaeT 8§ B. ITpu 3aMKHyTOIl e BOIBTMETp MOKa-
3piBaeT 7 B. ComporuBneHue BHemHed nenu paBHO 3,5 OM.
UeMmy paBHO BHYTpPEHHEE CONPOTHUBIECHHE MCTOYHHKA TOKa?
OTBeT OKPYTIUTE 10 JECATHIX.

He 3a6y0vme nepenecmu ¢ce omeenl 6 O1anK omeemos No 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

Ha pucyHke npuBeleHa 3JEeKTpUYECKas IIEIb, COCTOS-

masi U3 TalbBaHMYECKOTO JJIEMEHTa, peocTaTa, TpaHC-

(dopmaropa, amriepMeTpa U BOJIBTMETpa. B HavabHBIN

MOMEHT BPEMEHH IIOJI3YHOK PeocTaTa yCTaHOBJIEH MOCe-

penvHe W HemoaBKeH. ONMupasch Ha 3aKOHBI AJIEKTPO-
© TUHAMUKY, OOBSCHUTE, KaK OyJIyT M3MEHSATHCS IMOKa3a-

HUS IPUOOPOB B TPOIIEcCe MEPEMEICHNUS TTOJI3YHKA Peo-
crara BHU3. DJ]C caMOMHAYKITNH MTPEeHEOPEdb 10 CPaBHEHHIO C £ .

Ilonnoe npasunvhoe pewienue kaxcoou uz 3aday C2—C6 0013cno 6Knouams
3aKOHbL U POPMYNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CHAMOYHO
0n1a pewienus 3a0auu, @ MaKdice mamemamuiecKue npeoodpazoeanus, pac-
yemol C YUCIEHHLIM OMEEHOM U, NPU HEO0XO00UMOCHmU, PUCYHOK, NOAC-
HANOWUIL peulenue.

Ipu BeIONHEHHH TPIOKa «JIeTaromuili BEIOCUIIEANCT» TOHIIMK IBIKETCS 110
TPaMIUIMHY TOJ JSUCTBHEM CHJIBI TSDKECTH, HAUMHAS BUKEHHUE U3 COCTOSHHUS
MOKOSI ¢ BBICOTHI H (cM. puCyHOK). Ha Kparo TpaMIUIMHa CKOPOCTh TOHIIHKA
HAlpaBJeHa IO TAKKM YIJIOM K TOPH30HTY, YTO JAJIbHOCTH €ro IOJIeTa MaK-
cuManbHa. [IponereB mo BO31yXy, TOHIIMK MPU3EMIISIETCS] HA TOPH3OHTAIBHBIN
CTOJI1, HaXOlIS[HIHﬁCS[ Ha TOﬁ KE BBICOTC, UTO U Kpaﬁ TpaMl'[J'II/IHa. KaKOBa BBICO-
Ta mojieta /4 Ha 3ToM TpamiuinHe? COMPOTHBICHAEM BO3IyXa M TPEHHUEM IIpe-
HeOpeUb.

© 2010 denepanbHas cinyxba 1o Haxzopy B cepe obpazoBanus u Hayku Poccuiickoit denepanun
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Ccepudeckast 0060049Ka BO3AYIIHOTO IIapa clellaHa U3 Marepuala, KBajpat-
HBIA MeTp KoToporo mmeer maccy 1 kr. Illap HamojaHeH reaueM Ipu aTMoO-
ceprom mapnennu 10° [Ta. Onpenenure Maccy rejus, pu KOTOPOI Map moj-
HHUMaeT caM cebs. TemmepaTypa renust ¥ OKpyKarolllero Bo3ayxa OJHHAaKOBa U

pasua 0°C. (Ilnomazns cdeps S = 472, 06beM mapa V = %nr3.)

[Monerit mrapuk maccoit m = 0,4 r ¢ 3apsgom g = 8 HKi nBuxercst B onHOpoA-
HOM TOPU30HTAIBHOM 3JIEKTPUYECKOM I0JIE U3 COCTOSIHUS OKOosl. TpaekTopus
mapuka odpasyer ¢ BEpTUKaNbIO yroil o =45° UeMy paBeH MOIyib Hampsi-
KEHHOCTU 3JIEKTPUUECKOro nous £7?

HeOonpmioit rpy3, MOABENICHHBI Ha HUTH JUIMHOM 2,5 M, COBEpIIaeT rapMo-
HUYECKHE KoJeOaHusl, MPU KOTOPBIX €r0 MAaKCHMaJIbHAsi CKOPOCTb JOCTHUraeT
0,2 m/c. Tlpu momouu cobuparomei JTHH3bI ¢ POKYCHBIM paccrosHueM 0,2 M
n300paxkeHHe KOJIeOIIoLIerocs rpy3a npoenupyercsi Ha 9kpaH. [1aBHas onTu-
4ecKas OChb JIMH3bl MEPIEHAUKYJSIPHA IUIOCKOCTH KONEOaHMH MasTHHKA W
IUIOCKOCTH 3KpaHa. MaKcHManbHOEe CMEICHUE H300paskeHUsI TPpy3a Ha IKpaHe
oT paBHOBecHOro coctasiuser 0,15 M. Onpenennte paccTosHHE MEXIY IIOC-
KOCTBIO JIMH3HI X 3KPAHOM.

Kpacuas rpanutia Gotoaddexra mns Bemectsa Gortokarona Ag =290 am. [Ipu
o0JlydeHHH KaToJa CBETOM C JIMHOW BOJNHBI A (POTOTOK MpeKpamaeTcs: mpu
HalpsDKeHUH Mexay aHogoM u karogoM U=1,9 B. Omnpegenure anuHy
BOJTHBI A.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 131

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu eévinonnenuu 3adanuiit wacmu 1 ¢ 6ranke omeemog Ne 1 noo Homepom
6bINOIHAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMep KOMOpOil COOMEENICHIEYyem HOMeEDY 8bIODAHHO20 6aAMU OMEEMA.

UYetsipe Tena apuranuch mo ocu Ox. B

TabJIMIIE Npe/ICTABIIEHa 3aBUCUMOCTb HX [ 0 | 1|2 ]34
KOOpJIMHAT OT BpeMEHH. Y Kakoro wu3 XM | 2 | 41618110
TeJ CKOPOCTH ObLIa paBHA HYJTIO? oM | 2 1212122
X3, M 1 4 9 16 | 25
X4, M 2 0 -2 0 2
D1 2) 2 3) 3 4) 4

[lapuk ABMXETCS IO OKPY>KHOCTH PAIMYCOM # CO CKOPOCThIO L. Kak m3MeHuT-
Csl IEHTPOCTPEMUTEIBHOE YCKOPEHHE IIapHKa, €CIIH €r0 CKOPOCTh YMEHBIINTD B
2 paza?

1) ymensmmres B 2 pasa

2) yBenwuuTcs B 2 pasza

3) ymeHsmHTCS B 4 pasa

4) yBenuuutcs B 4 paza

IpyxuHa, sxecTkocTh KoTopoii k= 10" H/M, mox neiictuem cumer 100 H pac-
TSHETCS Ha

) Im 2) 10cMm 3) Iem 4) 1 MM

[Tappl ABMKYTCS CO CKOPOCTSIMH, IOKa3aHHBIMU Ha PUCYHKE, U 0
crankuBaroTca. Kak OyaeT HampaBiIeH CyMMapHBIH HMITYJIbC "@
LIapOB NOCIE CTOJIKHOBEHHS, €CIU YAap aOCOIIOTHO yIpyTHii? -

1%

1) «— Z)T 3)\ 4)/
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ManpuuK CTONKHYJ CAaHKH C BEpILIMHBI TOpKU. BricoTa ropku 10 M, y ee mon-
HOXHsI CKOPOCTh CAaHOK paBHsIach 15 mM/c. TpeHne caHOK O CHET MPeHeOPEIKH-
Mo Mayio. Kakoit Opu1a CKopocTh CaHOK cpasy Iocie ToTdKa?

1) 1,5 m/c 2) 2,5mlc 3) 5wl 4y 7,5 mlc

[epuon xomebaHwMii MOTEHIMATBFHON SHEPTUH NMPYXKUHHOTO MasTHHKa 1 c. Ka-
KuM OyZfeT meproj ee KoyebaHHH, eClii MacCy Ipy3a MasTHHKA H JKECTKOCTh
MIPY>KUHBI yBEIUYIHUTH B 4 paza?

) lec 2) 2¢ 3) 4c 4) 05¢

C Kakoil MakCHMaJbHOH CKOPOCTBIO MOKET OE€3011acHO JBUraThCs aBTOMOOWIIb
110 TOPU3OHTAIBLHON JOpOre Ha MOoBOpoTe paauycoM 81 M, ecnu ko3 HUIHEHT
TpEeHus KoJiec o fopory paseH 0,47

1) 12 m/c 2) 15wm/c 3) 16,2 m/c 4) 18 m/c

B pesynpraTe HarpeBaHHs Pa3peKEHHOTO ra3a CPEAHAS KHMHETHYecKas YHEePTH
TEIJIOBOTO JIBWXKEHHUS €ro MOJIEKyJ yBenuumiack B 1,5 pasza. Kak n3menunacey
TIpH 3TOM a0COJIOTHAS TeMIlepaTypa raza’?

1) yBenmuwmiacse B 1,5 paza

2) yBenuumiach B 3 paza

3) ymensmmiach B 1,5 paza

4) ymeHblmiach B 3 pasza

OnuH MOJTB UICATTFHOTO Ta3a CHadasla PacIIupseTcs IPH IMOCTOSIHHON TeMmepa-
Type, 3aTeM HarpeBaeTcs MpH MOCTOSHHOM 00beMe 10 MEePBOHAYATBHOTO 3HA-
YeHUS JAaBJICHUS U, HAKOHEI], OXJIAKAAeTCs MIPH ITOCTOSHHOM aaBieHnH. Kakoi
u3 TpauKoB B KOOpAUHATAX p-T COOTBETCTBYET 3TUM U3MECHEHUAM?

2)r 3) p 4 r

TeMnepaTypa KHUIICHUS BOABI B YaHUKE CYHICCTBEHHO 3aBUCHUT OT

1) MomHOCTH HarpeBaTens

2) aTrMoc(epHOro AaBICHUS

3) BemecTBa cocyna, B KOTOPOM HarpeBaeTcs BOAa
4) HavanbHOM TeMIepaTypbl BOABI
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I"a3 momyuwmn xomuaecTBo Termotel 300 JIx u coBepm padoty 300 k. Ipu U B HanpspkeHue Ha kjeMMax KOHAEHCATopa
5TOM BHYTPEHHSIS DHEPTHA ra3a ’ B KO0JeOaTelbHOM KOHTYpE MEHSETCs ¢
1) yBeanuwmiace Ha 300 ¢ ] TEYCHHEM BpPEMEHH COTJIacHO Tpaduky
2) yBenuuwmiack Ha 600 [k 1 Ha pucyHke. Kakoe mpeoOpa3oBaHue
3) ymensumiack Ha 300 Ik 0' R DHEPIUU IIPOUCXOAUT B73K0HType B IIpO-
4) He U3MEHMIACh _1‘ N 2 /3 4 107 ¢ mexyTke or 0 mo 1-107 ¢?
, \

OTtHocuTenbHAs BIAXHOCTh BO3/yXa B momemieHun paBHa 70% mpu Temmepa-
Type Bo3nyxa B HeM 20°C. [Tonmp3ysck TabnuIlel IIIOTHOCTH HACHIICHHBIX I1a-
POB BOJBI, ONIPEETINTE MAacCy BOABI B KyOMYECKOM METpe TIOMEIICHHS.

1) SHeprus 3MEKTPUYECKOrO IO KOHAEHCATOpa Ipeodpasyercs B JHEp-
THEO MAaTHUTHOTO ITOJISI KATYIIKH
2) sHeprusi MarHUTHOTO TOJIS KAaTYIIKH IpeodpasyeTcs B JHEPIHIO JJICK-

t, °C 16 17 | 18 | 19 | 20 21 22 23 | 24 25 TPUYECKOTO TOJI KOHJeHCaTopa
o, 102 ki’ | 1,36 | 1,4511,54 (1,63 1,73 | 1,83 | 1,94 | 2,06 2,18 2,30 3) sHeprus 3JIEKTPUUYECKOTO IMOJsi KOHACHCATOPA YBEIMYUBACTCS O MakK-
1) 1,73 kr 2) 1,21 kr 3) 1,73-10 2 kr 4) 1,21-10 2 kr CUMAaJIbHOT'O 3HaYEHUS

4) sHeprus IBIKCHUS AIIEKTPOHOB B ITPOBOAAX MpeoOpasyeTcs B IHEPIHIO
3JIEKTPUYECKOTO 110J1s1 KOHEHCATOpa

OpnHO MaJeHpKOE 3apsHKEHHOE TeJlo AelicTByeT Ha Jpyroe ¢ cuioit F. C xakoi
CHJION IIepBoe Telo OyZIeT IeicTBOBAaTh Ha BTOPOE, €CIIU 3apsa OJHOTO U3 HUX
YMEHBIINTSE B 3 pasa, a 3aps]] BTOPOTrO yBEIHUUTH B 3 pa3za?

Ha pucynke moka3aH X0Jl CBETOBOTO JIyda CKBO3b CTEKIISTHHYIO MPHU3MY, HaXo-
JUIIIYIOCS] B BO3/TYXE.

1) dl 2) 9F 3) d 4) F
9 3
JlBa pesucropa, CONPOTHBIEHHUS KOTOPHIX PaBHBI 204 o Ip
20M u 8 OM, BKIIOUEHBl B 3IEKTPUYECKYIO
LeTb MapajuIeIbHO, KaK [0Ka3aHo Ha pHcyHKe. B

9TOM cCiiydac AJis 3HAUYCHUN CHJIBI TOKa B pe3n- 8 OMm <_/12
CTOpax CrpaBeAJIMBO COOTHOUICHUEC

1 1

Ecmm Touka O — HeHTp OKPYKHOCTH, TO ITOKA3aTeNb IIPEIOMICHHS CTEKJIA 11 pa-

1) I,=2L 2) ,=—1 3 [ =—1 4) I, =41, BCH
4 2 1 4B 2 €D 3 OB 4 OD
CD AB OD OB
C wucnonp3oBanueMm 3akona @apajges U SIEKTPOMATHUTHOW WHAYKLHH
(€ = —Q) MOXHO OOBSICHUTH
At CBET OT HEMOIBMKHOTO HCTOYHHKA PACTIPOCTPAHSETCS CO =
—
1) OTKIIOHEHWE MArHWTHOM CTPENKH, PACTIONIOKEHHON BOJIM3M MPOBOIHUKA C CKOpOCTRIO ¢ M Iafact 6HepHeHZ[I/IKyJ'I$IpHO Ha TIOBCPXHOCTE
TOKOM TTAPATIEITHHO EMy 3epKana, KOTOpoe MPUOMMKACTCA K HCTOUHHKY CO CKOPO- | _ o
2) BO3HHKHOBEHME CHJIbI, JICHCTBYIOIIEH Ha BIKYILYIOCS 3apSKEHHYIO YacTH- CTBIO U (oM. pHcyHOf)' KakoBa cKOpOCTb OTPa€HHOTO |
Iy B MATHHTHOM TOTTe CBETA B MHEPIMATBHOM CHCTEME OTCYETa, CBA3AHHOMN ¢ 3ep- ~
N 2
3) B3aMMOJICHCTBHE ABYX MAPAIUIENBHEIX TPOBOJIOB, MO KOTOPHIM HIET TOK KaJloM!
4) mosBICHUE TOKA B 3aMKHYTOW KaTYIIKE B ITPOIIECCE YAAICHHUS U3 HEE ITOCTO-
SIHHOTO MarHHuTa ) e-v 2) ¢ 3) et
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m
JIBe vacTulbl, UMEIOLME OTHOILLIEHUE 3apsIoB L 8 u Macc —= = 2, NBHU-
q ny

JKYTCSL B OJHOPOJHOM JJICKTpHUUECKOM moyie. HadanbHas CKOpocTh y 00eux
YyacTHIl paBHAa Hymo. ONpeiennuTe OTHONICHUE UMITYJIBCOB 3TUX YaCTHIL P2 B
P

OIWH U TOT XK€ MOMCHT BPEMEHMU ITOCJIC HaYaIa JIBMKCHUA.

1) 16 2) 2 3) 8 4) 4

2
3HeKTpOHHa§I 000JI0YKa B aTOME aTFOMUHUS 1; Al COACPIKUT

1) 27 snexTpoHOB
2) 40 57eKTpOHOB
3) 13 anexkTpoHOB
4) 14 snexTpoHOB

Kakast monst paquoakTHBHBIX aTOMOB pacHaJaeTcsi yepe3 MHTepBal BPEMEHH,
PaBHBII ABYM IepHO/aM ToJTypacrazia?

1) 100% 2) 75% 3) 50% 4) 25%

PannoakTuBHBII IOJIOHUM §i8Po, UCIIBITAB OJMH O-pacmaj W JBa [(-pacmajia,
TIpeBpaTUIICS B U30TOII

1) ceunna 2*Pb

2) nonouus 34*Po

3) Bucmyta 314Bi

4) pamona 322Rn

© 2010 denepanbHas ciryxba o Hax3opy B cepe obpazoBanus u Hayku Poccniickoit denepanun
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m B ombiTax mo GoTodddexTy B3I TUIACTHHY M3 METalla ¢ paboTod BBIXO/a

A24

A25

3,55B u crami ocBemarh ee cBetoM uacTotsl 3-10'* ' 3atem wactory ma-
Jlalolllel Ha IJIaCTUHY CBETOBOM BOJIHBI YBEJIUYMIM B 2 pa3a, OCTaBUB HEU3MEH-
HOW MHTEHCHBHOCTH CBETOBOTO ITyuyKa. B pe3ynbraTre 3TOro MakCHManbHast K-
HETHYecKas SHeprus (oToIEKTPOHOB

1) He U3MEHHIIACH, T.K. (POTOIIICKTPOHOB HE OyeT
2) yBemmumiach Ooiee 4eM B 2 pasza

3) yBemuumiach B 2 pasza

4) yBenmmumIach MEHEe 4eM B 2 pasa

[Ipn m3Mepennn odbeMa Tena ero MOrpy3niId B MEH-
3ypKy (cM. pucyHok). Ero o0bem okazascs mpuMepHO
paBeH

1) 46 mn 2) 30 mn 3) 24 mn

Ilpu mpoBeICHUN IKCIIEPUMEHTA YICHUK HUCCIISI0BAN 3aBUCHMOCTh MOJIYJISL CH-
JIBI YIIPYTOCTH MPYKHAHBI OT JJIMHBI MIPYKUHBI, KOTOpPas BeIpakaeTcs (Hopmy-
noit F(1)=k|l—1,|, rae I, — nmuHa npyXuHEl B HeAe)OPMUPOBAHHOM CO-
crostaud. ['paduik MOTydeHHOM 3aBUCMOCTH MIPUBE/IEH HA PUCYHKE.

\ F, H

0 2 4 6 8 10 12 Lcm

Kaxkoe(-ue) u3 yTBepkIeHui COOTBETCTBYET(-OT) pe3ysIbTaTaM OIbITa?
A. Jlnis naHHOW NPy KUHBI HE BBIMOJHsIETCS 3aKoH ['yka.
b. XKecrtkocTh npyxunsl paBaa 100 H/m.

3) uA,ub 4) nu A,uu b

1) Tompko A 2) Ttonbko b
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cume0108, HAYUHAA C nepeoil Knemouku. Kaxcoyrw yugpy nuwume
6 0mOenbHOIl KlemouKke ¢ COOmMEemcmeuy ¢ npuUeeOeHHbIMU 6 OnanKe 00-
pasyamu.

B cocyne non nopuiHeM HaXoAUTCs UAeaNbHbIN ra3. Eciu naBieHue rasa yse-
JUYUTH TPU MOCTOSIHHON TeMIeparype, TO KaK M3MEHSATCSI BEIHYHHBEL 00BEeM
cocyJa, INIOTHOCTh Ta3a U €ro BHyTpeHHss dHeprus? s kaknaoll BeTMYHHBI
OIIpE/ICIUTE COOTBETCTBYIOUIMN XapaKTep €€ U3MEHECHNUS:

1) yBenuuumiach
2) yMeHbIIMIACH
3) He U3MCHWIACh

3anumuTte B TaOIHIly BEIOpaHHBIE TU(PHI U KaXI0W (GU3NIECKON BEITUINHEI.

udps! B 0TBETE MOTYT TOBTOPSITHCS.

O0beM cocyna | IlnoTHOCTh raza | BHyTpeHHsIst SHeprus ra3a

[lapuk GpoIIeH BEPTHKAIBHO BBEPX C HAYAIBbHOM CKOPOCTHIO U (CM.
PHUCYHOK). YCTaHOBUTE COOTBETCTBHE MEXAy Ipadukamu u ¢usnde-
CKUMH BEJIMYMHAMH, 3aBUCHMOCTH KOTOPBIX OT BPEMEHH 3TH Ipaduku

MOTYT IPEACTABIATH (f) — Bpems moinera). K xaxmoi mo3suuuu nepso- e
ro croiabia noadepuTe COOTBETCTBYIOIIYIO IMO3UIMIO BTOPOTO M 3a- 0
IIUIIATE B TaOAMIlY BBIOpaHHBIE LIM(PPBI 110]] COOTBETCTBYIOIIMMH OY-
KBaMHU.
I'PAOUKHU OU3BNYECKUE BEJIMYNHBI
Y
A) \ - 1) xoopauHaTa mapuka
0 N? "t 2) NpOeKIUs CKOPOCTH IIapHKa
3) mpoeKIus yCKOpEeHHS IapuKa
4) MOIyNb CHIBI TSXKECTH, JEHCTBYIOIIEH Ha
IIapuK
A
b o,
. t
A b

© 2010 denepanbHas ciryxba o Hax3opy B cepe obpazoBanus u Hayku Poccniickoit denepanun
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Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
Yucio Haodo 3anucams 6 O1aHK omeemoe Ne 1 cnpaea om Homepa coomeem-
cmeyruezo 3adanus, Hauuhasa ¢ nepeou Kiemouku. Kaorcowviii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUWIUME 8 OMOETbHOU KIeMOYKe 8 COOm-
eemcmeuu ¢ npueedeHHvIMu 6 0aanke oopasyamu. Eounuyvt guzuueckux
6eIUYUN RUCAMb He HYIHCHO.

JIBurasick paBHOMEpPHO CO CKOpOCTHIO 20 M/c, moe3 Hayal paBHO3aMEIJICHHOE
TopMokeHHe. OnpenenuTe MOIyIh H3MEHEHUSI CKOPOCTH Ioe3[a Ha IMocie]-
HEM KWJIOMETpPE IYTH, €CIIU BeCh TOPMO3HOH myTh paBHsuics 4000 M.

. . 3
VneansHbIi OTHOATOMHBINA a3 HAXOAUTCS B cocyne o0beMoM 1,2 M~ Tox naB-
3
nenuem 4-10° Ila. Onpenenurte BHYTPEHHIOK YHEPTHIO ATOro raza. OTBET BhI-
pasure B Kuio pKoyisix (kx).

CxeMa 3JIeKTpUYECKON LIeNH TT0Ka3aHa Ha pUCYHKe. BHyTpeHHee
CONPOTHBIICHHE MCTOYHHKA Toka paBHO 0,5 OM, a compoTuBIie-
Hue pesucropa 3,5 Om. Korma menb pa3oMKHyTa, WCalIbHBII
BOJIBTMETp MOKa3kiBaeT 8 B. Kakoe 3HaueHne HampspKeHUs MOKa-
3BIBACT UCATHHBIN BOJIBTMETP TPH 3aMKHYTOU TeTH?

He 3a0y0vme nepenecmu ¢ce omeenul 6 O1ank omeemos Ne 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

Ha pucyHnke nmpuBeneHa saeKTpudeckas IIeTb, COCTOSILIAs S

73 TaJbBaHMYECKOTO JJIEMEHTa, peocTrara, TpaHchopMaro- —
pa, ammepMmerpa M BOJLTMETpa. B HadambHBIH MOMEHT

BPEMEHHU IIOJI3YHOK PEOCTaTa YCTAHOBJIEH IOCEPEIUHE M @

HerojBkeH. ONUpasch Ha 3aKOHBI DJICKTPOJIMHAMHKH,
00BACHUTE, KaK OYIyT H3MEHSATHCS ITOKa3aHUI IPHOOPOB B
npoliecce MmepeMenieHus Moa3yHka peocrata Bipaso. DJ1C
CaMOMHAYKIMH TIPeHeOpedsb 0 CPAaBHEHMIO C E.

Ilonnoe npasunvrnoe peuwrenue Kaxcooit u3 zaoay C2—C6 0oxcHo exnrwuams
3aKOHbBL U (hopmynbl, npUMeHeHUe KOMOPbIX He0OX00uMo U 00CHMAaAmOYHO
013 peuwlenus 3a0a4u, a maxdHce mamemamuuecKkue npeodpazoeanus, pac-
yemsl ¢ YUCTEHHLIM OMEEMOM U, NpU HeoOXo0UMOCmu, PUCYHOK, ROAC-
HANOWUIL peulenue.

ITpn BeIMONHEHMN TproKa «JleTaromuil BEMTOCUIIEANCT» TOHIIMK IBHKETCS IO
TPaMIUTHHY TOJ ASHCTBHEM CHIIBI TSDKECTH, HaUMHAs ABIKEHUE M3 COCTOSHHUS
TOKOS ¢ BBICOTHI H (cM. pucyHOK). Ha kparo TpaMminHa CKOPOCTh TOHIIMKA
HalpaBjeHa 0] TAKUM YIJIOM K TOPU30HTY, YTO AAJbHOCTh €ro I0JeTa Mak-
cumaibHa. [Iponeres 1o Bo31yXy, TOHIIMK IPU3EMIIIETCS. HA TOPU3OHTANIBHBIN
CTOJ1, HAXOMSALIUNICS Ha TOH K€ BBICOTE, UTO U Kpail TpaminHa. KakoBo BpeMs
nosiera? CoNpoTHBIEHUEM BO3yXa M TPEHHEM ITpeHeOpedb.

| &
\\\\\\\\\\\\\\\\\\\\\
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Ccepraeckyto 000I0UKy BO3AYIIHOTO IIapa AETAIOT M3 MaTepHaa, KBaJpat-

HBI MeTp KoToporo mmeer maccy 1 kr. Pammyc obomouxw mrapa r=2,7 M.
Illap HamomHsoT Ta3oM npu armocdepsoM nasnenun 10° Ta. Temmeparypa
rasa u OKpyXKarolero Bo3ayxa oguHakoBa M pasHa 0°C. Ompemenure MOsp-
HYIO Maccy Ta3a, €CIM 0Ka3aJoCh, YTO MIap MOXKET B TAKHUX YCIIOBHSAX ITOTHSITH

TobKo cebs. (Inomans cdepst S = 477, 06beM mapa V= %mﬁ.)

[ToJIB1ii TOIOKHUTENBEHO 3apsDKCHHBIN MIapuK Maccoit m = 0,4 T IBUXKETCS B TO-
PHU30HTAIEHOM  OJHOPOIHOM  DJEKTPHYECKOM TOJNE€  HANpsHKEHHOCTHIO
E =500 xB/M u3 cocrosiHus mokosi. TpaekTopust mapuka o0pa3yeT ¢ BepTHKa-
neto yrou o = 45°. Uemy paBeH 3apsj mapuka g?

Hebonpmol rpy3, noJgBemIeHHBIH HA HUTH JJIMHON 2,5 M, COBEpILAeT rapMo-
HUYECKHE KOJICOaHHMs, MPU KOTOPBIX €ro MaKCUMajbHAasi CKOPOCTh IOCTHIAaeT
0,2 m/c. Ilpu momomu coOHparoLmiel JUH3BI H300pakeHHe KONEOIIOIEerocs
rpy3a npoeuupyercs Ha 9KpaH, Haxoasauuiics Ha paccrosiauuu 0,5 M OT mioc-
KOCTH JMH3bL. Ee riiaBHas onTuyeckas och MEPIEHAUKYISIpHA IJIOCKOCTH KO-
nebaHuil MasTHHKA U TUIOCKOCTH 9KpaHa. MakcHMallbHOE CMEIleHHE U300pa-
JKEHMsI Tpy3a Ha JKpaHe OT IMPOEKLUUH IOJIOKEHHS PABHOBECHUS COCTaBISET
0,15 M. Onpenenute GOKYyCHOE PacCTOSIHUE JTUH3BI.

IIpn oOnyueHHn KaTojga CBETOM € JUTMHON BOJHBI A = 200 HM (OTOTOK mpe-
KpaIlaeTcst Py HAIPsDKEHHH Mexay aHojoM u karogom U = 1,9 B. Onpene-
JIUTE KpacHyIo rpanuly Gpotodddexra Ay 11 BemecTa GpoTokarona.
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Enunblii rocygapcrBennblii 3x3amen no ®U3UKE
Bapuant Ne 132

HHCprKllPlﬂ 10 BBINNOJIHCHU IO paﬁOTbl

Jns BBITOJHEHHS JK3aMCHAMOHHON paboThl 1O (M3MKE OTBOIMTCS
3,549aca (210 wmwuHyT). PabGota coctomT W3 3 4YacTed, BKIIIOYAIOIINX
36 3amaHuil.

Yacte 1 comepxkut 25 3amanuit (A1-A25). K kaxaoMy 3aaHUIO JaeTCs
4 BapuaHTa OTBETA, U3 KOTOPHIX MPABWIGHBINA TOJIBKO OJTHH.

Yactp 2 conepxur 5 3agannii (B1-B5), Ha koTOpBIe clieayeT nath Kpat-
kuii otBet. Jlns 3amanuii Bl u B2 oTBer HeoOXoauMo 3amnmcaTh B BUAC Habopa
udp, a i 3aganuii B3-BS B Buje uncna.

Yacte 3 cocrout u3 6 3agaud (C1-C6), it KOTOPHIX TpeOyeTcs AaTh pas-
BEPHYTHIE PEIICHMSL.

IIpu Bemonnenuu 3ananuii B3-BS5 yactu 2 3HaueHne MCKOMOW BETUYH-
HBI CTIelyeT BBIPA3UTh B T€X €AWHUIAX (PU3NIECKUX BEIUYMH, KOTOPBIE yKa3a-
HBI B YCJIOBUU 3ajaHus. ECTM Takoro ykazaHusl HET, TO 3HAUCHUE BEIMYHHBI
crexyet 3anmcath B MexayHaponaHoii cucreme equnun (CU). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOTrPAMMUPYEMBI KalbKyISTOP.

BuuMaTensHO mpodnTaiiTe KaXkI0€ 3aJaHue U MpearaeMble BapUaHThI
OTBETa, €Clii OHH MMeroTcs. OTBeuaiTe TONBKO MOCHE TOrO, KaK BbI MOHSIIH
BONPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Boinonusiite 3agaHus B TOM HOpsiIKe, B KOTOPOM OHM JaHbl. Ecmm  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyAHEHHe, mponyctute ero. K npomyeH-
HBIM 33JJaHMSM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCS BpeMsl.

3a BBINOJHEHHE PA3IMYHBIX 110 CJI0KHOCTH 33aJaHUH JaeTcCs OMUH Win 00-
nee O0awioB. basiel, momydeHHbIE BaMH 32 BBIOJHCHHBIC 33/IaHHS, CYMMUPY-
fotcs. [locTapaiiTeck BBIOJIHATE KaK MOKHO OOJIBINE 3alaHUN M HAOpaTh HaW-
OoubIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hwke nmpuBeieHbI CIIpaBOYHBIE TAaHHBIE, KOTOPHIE MOTYT ITOHAI00UTHCS
BaM TIpH BBITIOTHEHUN PaOOTHI.

ﬂeCﬂTl/l'-lele NpUCTaAaBKH

Koucmanmut
YHCIIO TT

YCKOpE€HUue CBOGO,HHOFO najzieHust Ha 3emJie

T'paBUTAlIMOHHAA IOCTOSIHHAA

YHUBEPCaJIbHAA ra30Bas NOCTOSTHHAA

nocrostHHas bonbiMaHa
MOCTOSTHHAST ABOTaJIpO
CKOPOCTb CBETa B BaKyyMe

K03 GUIMEHT TPONOPLHOHATIBEHOCTH B 3akoHe Kyrnona

MOJIYJIb 3apsijia JIEKTPOHa (3J€eMEHTapHBIH

JIIEKTPUYECKUH 3apsiT)
nocrosiHHast IliaHka

n=23,14

g=10wm/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monb-K)
k=1,3810"7 /K
Na=610% momp !

c=310°m/c
1
k= =9-10" H-m*/K®
4me,
e=1,610""Kn

h=6,610"" ¢

Coomuoutenue mexcoy pasiudHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10 kr
1 aToMHast eAMHHUIIA MACCHI 3KBHBajdeHTHA 931,5 MaB
15B=1,610" JIx

TeMmeparypa
aTOMHas IMHUIIA MACChl

1 371eKTPOHBOJIBT

Macca wacmuy

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

IPOTOHA 1,673-10%7 kr ~ 1,007 a.e M.

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

Ilnomnocmep MO/ICOJTHEYHOTO Macja 900 kr/m’
BOJIBI 1000 kr/m® ATIOMHUHUS 2700 xr/m°
npesecuHsl (cocHa) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTYyTH 13600 xr/n’

Yoenvnana mennoemxocmo
Bogel  4,2-10° Jik/(xr-K)
TBaa 2,1-10% Jix/(kr-K)
xKeresa 460 JTx/(xr-K)
CBUHIIA 130 J/(xr-K)
Yoenvnas mennoma
mapooOpa3oBaHUs BOJBI
TUTABJICHUS CBUHIIA
UTaBJICHUSA JIbJA

amomuHust 900 JIx/(xr-K)

Menn
YyryHa

2,3-10° Ix/kr
2,5-10* Jik/xr
3,3-10 % Jisk/kr

380 Jx/(xr-K)
500 Tx/(xr-K)

Hopmansuvie ycnoeus:  napineHue 10° ITa, temneparypa 0°C

Haunmeno- | O6o3naue- MHO0KH- Haumeno- | O6o3naue- MHO0KH-
BaHHe HHE TeJlb BaHHe HHE TeJlb
rura r 10° CaHTU c 102
Mera M 10°¢ MUJLITH M 10°
KHJIO K 10° MHUKpPO MK 10°°
TeKTO r 102 HaHO H 107
aeuu I 10! MTUKO n 10712
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Monapuaa macca

asoTa 28.107 Kkr/mMomb KHCIIOposia
aprona 40-10° kr/mMonb JIUTHS
BOJIOpOaA 2:10° kr/momn MonubeHa
BO3IyXa 29.107 Kr/mons HeoHa
remus 4107 xr/momn

32:107° kr/moim
6-107° xr/mMons
96-107 Kr/momnb
20-10° Kr/moub

YIJIEKHCIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu evinonnenuu 3aoanuii wacmu 1 ¢ onanxke omeemos Ne 1 noo nomepom
6bINOIHAEMO020 6amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemouKe,
HOMeEpP KOMOPOU COOMEEMCMEyen HoMepPy blOPAHHO20 6AMU OMEema.

UYetpipe Tena asuranuck mo ocu Ox. B Tabmurie mpeicraBieHa 3aBUCUMOCTh UX
KOOpAWHAT OT BPEMEHHU.

t,c O] 1123 ]4]5
x,M | 0246|810
XM | 0 |2]4]-6]-8|-10
x3M | 0|1 1419 ]16]25
X(M | 0 | 210 [-2]0]2

HpI/IBCI[eHHI)IC JaHHBIC TTO3BOJIAIOT JOCTOBEPHO YTBEPIKAATH, YTO HAIIPABJICHUC
CKOPOCTU MCHAJIOCH y TCJIa

1 2) 2 3) 3 4) 4

[Ilapuk ABHXKETCS IO OKPY>KHOCTH PATUYCOM # CO CKOPOCThIO U. Kak m3MeHHT-
Csl €r0 EHTPOCTPEMHUTEIBHOE YCKOPEHNUE, SCIIH PAIIYC OKPYKHOCTH YBEIHMIUTH
B 3 pasa, OCTaBUB CKOPOCTbH IIAPHKA MPEKHEH?

1) yBenmuutcs B 3 pasza
2) ymeHbIuTCs B 3 pasza
3) yBenuuutcs B 9 paz
4) ymeHsbmuTcs B 9 pas

KocMudeckast pakera CTapTyeT ¢ MOBEPXHOCTH JIYHBI M JBIKETCS. BEPTHKAIBHO
BBepx. Ha KakoM paccTosHUH OT JIYHHOH MOBEPXHOCTH CHJIa TPaBUTALUOHHOTO
MPUTSDKEHUS pakeThl JIyHOH yMeHBbIIUTCS B 4 pa3a 0 CPaBHEHHIO C CUJIOH MpH-
TSOKEHHS Ha JTyHHOH moBepxHoctH? (PaccTosiHMe BhIpakaercs B pagmycax Jly-
HBI R.)

1) R 2) RV2 3) 2R 4) 3R

9
[laps! IBIKYTCSL CO CKOPOCTSIMH, ITOKAa3aHHBIMH Ha PUCYHKE, H I}
crankuBaroTca. Kak Oyner HampaBieH CyMMAapHBIH HMITYJIbC G
1IapOB MOCIIE CTOJKHOBEHUS, €CIH yap abCOIOTHO yIPYTHid? 32

1) —» 2\ H A 4)t
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IMocne ynapa KiIrOMIKOM Mmaiiba crana cKOJIb3UTh BBEPX MO JISISTHON T'OpPKE OT ee
OCHOBaHMUS, U Y €€ BepIINHBI UMella CKopocTh 5 M/c. Bricota ropku 10 m. Tpe-
HHE MAaiob! 0 e npeHedpexxumo Mano. KakoBa ckopocTh maiidbl cpasy nocie

yaapa?

1) 7,5wm/c 2) 15wm/c 3) 12,5m/c 4) 10 m/c

[epuron xonebaHuil MOTEHIMAIBHONW SHEPTUH NMPYXKUHHOTO MasTHHKaA 1 c. Ka-
KuM Oyner nmepuoj ee KoyieOaHWi, €clM MacCy rpy3a MasTHHKa M JKECTKOCTb
MPYKUHBI YBEIUYUTH B 4 paza?

) lec 2) 2¢ 3) 4c 4) 05¢

C Kakoll MakCUMaJIbHOW CKOPOCTBIO 110 TOPH3OHTAIBHOI J0pOTe MOXET JIBH-
ratbcsl HEOOJBIIONH aBTOMOOMIIB, YTOOBI BITHCATHCS B IIOBOPOT paanycoMm 16 m?
Koaddumnment tperns mus o gopory 0,4.

1) 4,7 /e 2) 6w 3) 8 mlc 4) 12,6 w/c

B pesynbprare OoXJIaXXICHUS WACANBHOTO Ta3a CPelHsS KWHETUYECKas YHEPTHs
TEIJIOBOTO JBM)KEHHS €r0 MOJIEKYJ YMEHBIIWIACh B 3 pa3a. AOCONIOTHAS TeM-
mepaTypa ra3a mpu 3ToM

1) yBemmumiacs B 3 pasa
2) yMeHbIIMIACh B 3 pas

3) yBemmunnack B /3 pa3
4) ymeHsImIach B 3 pa3za

OnuH MOITB MICATTFHOTO Ta3a CHavasla CKMMAeTCsl IPH IIOCTOSIHHON TeMIepary-
pe, 3aTeM HarpeBaercsl IMpH IOCTOSHHOM JABJICHUU U, HAKOHEL, OXJIaXKIaeTcCs
IIpU IOCTOSHHOM 00BEeMe 0 NMepBOHAYANbHON TemmnepaTypsl. Kakoi u3 rpadu-
KOB B KOOPJMHATaX p-T COOTBETCTBYET 3TUM M3MEHEHHUAM?
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Bona moxeT ucnapsarbcs C wucnonp3oBanueM 3akoHa @apanes 18 INEKTPOMATHUTHOW WHAYKIHUU
1) TOJBKO IpH KUIICHUH (En = —Q) MOKHO OOBSICHUTh
2) TONBKO IpHU HarpeBaHUH At
3) npu aro0ol TemrepaType, ecly map B BO3AyXe HaJ MOBEPXHOCTHIO BOJBI 1) OTKJIOHEHME MarHUTHOHN CTPENKH BOJIH3M IPOBOIHHUKA C TOKOM
SIBIISIETCS] HEHACHIIIEHHBIM 2) TpUTSHKEHHE JKeNe3HOH JeTa K AJIeKTPOMarHuTy
4) mpu mo6oil TeMmepaType, €Clli Iap B BO3LyX€ HaJ HOBEPXHOCTBIO BOIbI 3) mosBJIEHHE TOKA B 3aMKHYTOH KaTyIIKe B IPOIecce OMyCKaHMs B Hee MOCTO-
ABJISIETCS HACHIIIIEHHBIM SIHHOTO MarHUTa

4) TOBOPOT PaMKH C TOKOM B MarHUTHOM ITOJIE

Hanpsikenre Ha KiieMMax KOHIEHcaTopa
B KOJIEOATENILHOM KOHTYpPE MEHSETCS C
2 TEUYEHHEM BPEMEHHU COIJIACHO TpaduKy
1) 75 xJIx 2) 40 xIx 3) 35 k/x 4) 5 x]JIx 1 Ha pucynke. Kakoe mnpeoGpasosanue
SHEPIHH TPOMCXOJUT B KOHTYpE B IPO-
1 N\ 2 /3 4 £.10% ¢ mexytke 01 2:10° ¢ 10 3-10° ¢?

B mnpomecce skcnepuMeHTa BHYTPEHHSISI JHEprusi ra3a yMEHBIIMIACh Ha 16
40 x[Ix, u oH coepimia paboty 35 k. CinenoBarenbHO, B pe3yabTaTe TEIIo- - U, B
oOMeHa ra3 oTaajl OKpY>Karollei cpeae KOITMYECTBO TeTIOTHI

-1 \
B xyOudeckoMm MeTpe BO3IyXa B IMMOMEIIEHHH npu Temmeparype 20°C HaxomuT- 2
cst 1,12-107 kr BoastHEIX 1apoB. [10I63ysCh TaBIIHIEH IIIOTHOCTH HACHIIICHHBIX
TapoB BOJIbI, OIIPENEIUTE OTHOCUTENIBHYIO BIQXKHOCTb BO3/1yXa.

1) sHeprus MarHUTHOTO TOJISI KATYIIKH YMEHBIIAETCS OT MaKCHMAaJBHOTO
3HaueHus 10 0

t, °C 16 | 17 | 18 | 19 | 20 | 21 22 123 |24 | 25 2) SHeprust MarHUTHOTO IONS KaTyIIKA IpeoOpasyeTcs B 3HEPTHIO JJICK-
P, 102k’ | 1,36 | 1,4511,54 (1,63 (1,73 | 1,83 | 1,94 {2,06 2,18 2,30 TPUUYECKOTO TIOJIS KOHACHCATOPA
1) 100% 2) 75% 3) 65% 4) 55% 3) sHeprus IEKTPUUECKOTO IOJIS KOHAEHCATOpa YBEIMYMBACTCS O Mak-

CHMAaJIBHOT'O 3HAYCHUA
4) sHeprus 3NEeKTPUIECKOTo IOJIs KOHAECHCATOpa Mpeodpa3yeTcs B YHEPTHIO
MArHuTHOI'O MOJIA KaTYIIKHU
OnHO MaJIeHbKOE 3apsDKEHHOE TeJo JEHCTBYeT Ha japyroe ¢ cuioit F. C kakoi
CHUJION TepBoe Teno OyJeT NelCTBOBATh HA BTOPOE, €CIH YBEIHUYHUTH 3apsij Of-
HOTO M3 HUX B 3 pasa, a 3apsiJ1 BTOpOro — B 2 paza?

Ha pucyHke nokasan XoJ CBETOBOIO JIy4a 4epe3 CTEKIIIHHYIO IPU3MY, HaXOHs-
LIYIOCS B BO3LyXe€.

F
1) 5F 2) 6F 3) — 4) —
) ) ) % ) 3
JBa pe3ucropa BKIIOUEHBI B 3JIEKTPUUECKYIO R I

N
LIETIb ApaJIIETbHO, KaK MOKa3aHO HA PUCYHKE.

3HaueHus cuibl TOKa B pesuctopax [, = 0,8 A,

I,=02A. J]lna compoTHBICHUH pE3UCTOPOB I ‘/1
CIIPaBEUINBO COOTHOILICHHUE

1) Rl _ %Rz 2) Rl _ 4R2 3) Rl _ %Rz 4) Rl _ 2R2 Eg}J;II/I TOYKa 0 — HeHTp Opr)KHOCTI/I, TO ITOKa3aTcJIb HpCJ'IOMJ'IeHI/IH CTCKJIaA n pa—
CD AB OB OD
D 7B 2 b ) op Y 0B
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m B ombiTax mo ¢oto3(dekty B3sUM IJIACTHHY U3 MeTaia ¢ paboTod BBIXOJA
v 3,53B u cranu ocBeniaTh €¢ CBETOM YaCTOTHI 3-10"° I'. 3arem 4acToTy ma-
JIafolIell Ha IUTACTHHY CBETOBOM BOJIHBI YBEJIHYHJIH B 2 pa3a, OCTAaBHB HEH3MEH-
HOW MHTEHCHBHOCTb CBETOBOT'O IMy4Ka. B pe3ynbTare 3TOro MakCHMalbHas KH-
HETHYeCKas SHepTHs (POTOIIEKTPOHOB

B unepnuansHOl cucTeMe OTCUETa CBET OT HENOJBUXKHOTO
HCTOYHHMKA PACIPOCTPaHSACTCA CO CKOpocThio c. Ecim wmc-
TOYHHK CBETAa M 3€PKaJ0 IBIDKYTCS HaBCTpEdy IpYyT APYTy ¢ | _____ v
OJIMHAKOBBIMH II0 MOZYJIIO CKOPOCTSMH U (CM. PHCYHOK),

TO CKOPOCTh OTPa)XEHHOTO CBETa B MHEPIHUAIBHOH CHCTeMe

0TCYETa, CBSI3aHHOM ¢ HICTOUHUKOM, PaBHA 1) He u3MeHMNACkh, T.K. POTOIICKTPOHOB HE OyIeT
2) yBenuumiack Oonee yeM B 2 pasza

1) ¢c-2v 2) ¢ 3) c+2v 3) yBenuumiace B 2 pa3a
4) yBemuuuiach MeHee 4eM B 2 pa3a
9 _ my _
JIBe 9yacTumpl, MEIOIIKME OTHOIIEHUS 3apsioB —= =8 U Macc —= =2, JIBH-
7 m A24 | Ha pucyHKe TOKasaHa 9acTh HIKAJIBI KOMHATHOTO
JKYTCSd B OJHOPOJHOM 3JIEKTpUUECKOM moie. OnpeaenuTe OTHOIEHNUE yCKope- Tepmometpa. OmpesenuTe aGCOMIOTHYIO TeMIepa-
it 22 5ix 4acTull. Typy BO3JlyXa B KOMHATE.
al = = =]
A S L
1 2) 2 3) 8 4) 4
) ) ) ) 1) 21°C 2) 22°C 3) 275K 4) 295K
A20 | ATom Gopa gB COICPKUT
1) 8 mporoHoB, 5 HEHIPOHOB H 13 >neKkTpoHOB A25 | TIpu MpOBE/ICHHH DKCIIEPHMEHTA Yue-
2) 8 mpoToHOB, 13 HEWTPOHOB M 8§ HIEKTPOHOB AF,H
. HHUK HCCEeN0Ball 3aBUCUMOCTb MOJYJIsS
3) 5 mporoHOB, 3 HEHTPOHA W 5 AIEKTPOHOB
. CHUIIBl YIOPYTOCTH HPYXHUHBI OT JUIMHBI 10
4) 5 mpoTtoHOB, 8 HEHTPOHOB M 13 PIEKTPOHOB
NPYXXHHBI, KOTOpast BeIpakaercs ¢(op- 8
MyJI0ii F(1)=k|l—lo|, rae /) — umHa 61«
OPY)XUHBI B HeNeHOPMHUPOBAHHOM cO- 41~ /
A21 | Kakas mons paAMOaKkTHBHBIX aTOMOB PacHagaeTcsl yepe3 MHTEepBall BPEMEHH, cTosHMU. I'paduk mHONTydeHHOH 3aBH- 2
PaBHBIN AByM IepHOAaM Modypacnana? CHMOCTH IIPUBE/ICH Ha PHCYHKE. T 7 >
o 1 2 3 4 5 6 [ cMm
1) 100% 2) 75% 3) 50% 4) 25% Kakoe(-ue) u3 yTBepiaenuii coorser- O

CTBYET(-I0T) pe3yJbTaTaM OIbITa?
A. Kecrtkocts npyxunsl pasHa 200 H/m.
b. [Ins nanHOM Npy>KUHBI clipaBeAauB 3akoH ['yka.

A22 | PagmoaxTuBHEIA momonmit 33°Po, MCIBITAB OJMH O-pacmajg M aBa P-pacmana,
NPEBPATHIICS B H30TOII

1) Tompko A 2) tonbko b 3) uA,ub 4) au A, Hu b

1) ceunma 3°Pb  2) mononms 33°Po 3) Bucmyra #°Bi  4) tamms 3Tl

© 2010 denepanbHas cinyxba 1o Hax3opy B cepe oOpazoBanus u Hayku Poccniickoit denepanun
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Yacrb 2

Omeemom K kaxcoomy us 3adanuii BI-B2 6yoem nexomopasa nocnedoga-
menvHoCmy Yugp. Imy nociedosamenbHOCHs HAOO 3anUcamy 6 OJaHK om-
eéemoe N 1 cnpasa om Homepa coomeemcmayioujezo 3a0anus 6e3 npodenog
U Opyzux cumeo0106, HaUUHan ¢ nepeoil knemouku. Kaycoyo yugpy nuwume
6 OMOenbHOIl KemouKe 6 COOMEemCcmeuu ¢ npugedeHHviMu 6 Oaanke 00-
pasyamu.

B cocyzne HemsmMeHHOTO 00BbeMa HAXOAWTCS HIealbHBIA ra3. Eciam wacte rasa
BBIITYCTUTBH U3 COCyJia Ipn THOCTOSIHHOM TEMIIEPATYPE, TO KaK UBMCHATCSA BEIIN-
YUHBL: TaBJICHUE ra3a, ero IIOTHOCTh M KOJMYECTBO BEIIECTBA B COCyie?

Jl1s KaXxo BEJIMUMHBI OMPEJEIUTE COOTBETCTBYIOIIMN XapakTep €€ M3MEHe-
HUA:

1) yBenuuuiach
2) yMeHbIIWIACh
3) He u3MEHWIACh

3amumuTe B TaONAIYy BEIOpaHHBIC HUQPHI TS KaX 01 (U3NIECKOI BETHIUHEI.
udps! B 0TBETE MOTYT TOBTOPSTHCS.

HaBJ’ICHI/Ie raza IInotHOCTH Ta3a KommuecTBo BemecTBa

[Iapwk GpoIleH BEPTHKAIBHO BBEPX ¢ HAYAIBLHOU CKOPOCTBIO U (CM.
PHCYHOK). YCTaHOBHTE COOTBETCTBHE MEXIY rpapukaMu M (Qu3nde-
CKUMH BETMIMHAMH, 3aBUCHMOCTH KOTOPBIX OT BPEMEHH 3TH TpaduKu
MOTYT TIPENCTaBIATH (fy — BpeMs nojeta). K kax ol nmo3unuu nepso-
ro crojibia mogdepuTe COOTBETCTBYIONIYIO ITO3HMIMIO BTOPOTO W 3a-
MUIINTE B TaOJIUIly BEIOpaHHBIE IU(PHI IO COOTBETCTBYIONMMHU OY-
KBaMH.

<

I'PAOUKU OU3NYECKUE BEJIMYVHBI
A) 1) mpoekuusi CKOPOCTH LIapUKa
2) mpoekuust yCKOpeHHs Mapuka
3) KMHETHYEecKasi SHEeprus LIapuKa
4) moTeHUUAIbHAS SHEPTHs LIapuKa
b)

A b

© 2010 denepanbHas ciryxba o Hax3opy B cepe obpazoBanus u Hayku Poccniickoit denepanun
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Omeemom K Kaxcoomy u3 3aoanuit B3—B5 6yoem nexomopoe uucno. Imo
Yucio Haodo 3anucams 6 O1aHK omeemoe Ne 1 cnpaea om Homepa coomeem-
cmeyruezo 3adanus, Hauuhasa ¢ nepeou Kiemouku. Kaorcowviii cumeon
(uugppy, 3anamyio, 3HaK MUHYC) RUWIUME 8 OMOETbHOU KIeMOYKe 8 COOm-
eemcmeuu ¢ npueedeHHvIMu 6 0aanke oopasyamu. Eounuyvt guzuueckux
6eIUYUN RUCAMb He HYIHCHO.

Ha mocienaemM KujioMeTpe TOPMO3HOTO ITYTH CKOPOCTH MOE€37[a yMEHBIIHIACh
Ha 10 M/c. KakoB o0muii TOPMO3HOH IyTh MOE3/1a, €CIIM TOPMOXKEHHE TIPOHC-
XOIMJIO C TIOCTOSHHBIM YCKOPEHHEM, a CKOPOCTh B Hadayle TOPMOXCHHUS paB-
HsUTach 72 xkm/4?

W fieabHBIA OHOATOMHBIH Ta3 HAXOAMTCSA B cocyne oobemom 0,6 M. Ero
BHYTpeHHsA 3Heprus pasHa 1,8 x/[x. Onpenenute nasieHue rasza. OTBeT Bbl-
pasure B knornackansax (x[1a).

ITpn pa3oMKHYTOH Ienn (CM. PHCYHOK) HMICATBHBIA BOIBTMETP
nokassiBaeT 8 B, a npu 3amkHyTOl nenu — 7 B. BuyTtpennee co-
MPOTHUBIICHHE MCTOYHUKA TOKa paBHO 5 OM. UeMy paBHO COMpo-
THBJICHHE BHEIIHEH 1ienu?

He 3a6y0vme nepenecmu ¢ce omeenul 6 O1anK omeemos Ne 1
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Yacrb 3

3aoanun CI-C6 npeocmaensaiom coooil 3adauu, noaHoe peuieHue KOmopvlx
Heobx00umo 3anucamy 6 6nanke omeemoe Ne 2. Pexomenoyemca nposecmu
npedsapumenvHoe peuienue Ha uyepnosuke. Ilpu ogopmnenuu pewenus 6
onanke omeemoe Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeenmcmeyiouiell 3a0ayu.

Ha pucynke npuBenieHa 3JIeKTpHYECKas II€Mb, COCTOSMIAs ey

13 TaIbBaHUYECKOTO 3JIEMEHTA, PeocTaTa, TpaHcdopmaTo- - —
pa, amrepMerpa M BOJBTMETpa. B Ha4anbHBI MOMEHT

BPEMEHH TOJI3YHOK peocTaTa yCTaHOBJIECH IIOCEPEAUHE U ®
HemoyBrmkeH. Ommpasich Ha 3aKOHBI AJIEKTPOIWHAMHUKH,

00BACHUTE, KaK OyIyT M3MEHATHCS MOKa3aHWs MpHOOpPOB

B TIpoIlecCe IEePEeMEINIeHNs IION3YHKa peocTaTa BIEBO.

O1C caMOMHIYKIMK IpeHeOpeysb M0 CPAaBHEHUIO C €.

Ilonnoe npasunvnoe peuwrenue Kaxicooi uz 3aoau C2—C6 oondicno exnouans
3aKoHbl U POpPMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CHAMOYHO
014 pewienus 3a0auu, @ MaKdice mamemamuiecKue npeoodpazoeanus, pac-
Yyemol C YUCEHHLIM OMEEHOM U, NPU HEOOXO00UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuienue.

ITpu BEIMONHEHUH TpIOKa «JIeTalomuii BEMOCHIIEUCT» TOHIIMK JBHKETCS 110
TPaMIUIMHY O/ JEHCTBHUEM CHJIbI TSDKECTH, HAYMHAS JIBHIKEHHE U3 COCTOSHUS
IIOKOSI C HEKOTOPOW BBICOTHI (CM. PHCYHOK). Ha Kkpaio TpamIuIMHa CKOpPOCTh
TOHIIMKA HalpaBJeHa O/ TaKUM yTJIOM K TOPU30HTY, YTO AAIBHOCTh €T0 I10-
JieTa MakcuMalbHa U paBHa S. Ha kakoit BeIcOTe Haj KpaeM TpaMIUTHMHA HaXo-
JuTCs crapToBast Touka? CONPOTUBIICHUEM BO3/IyXa H TPEHUEM ITPEeHeOpeyb.

© 2010 denepanbHas cinyxba 1o Hax3opy B cepe oOpazoBanus u Hayku Poccniickoit denepanun
Konmposanue ne gonyckaercs

C(l)epI/IquKy}o O6OJ'I0‘IKy BO3OYIIHOIO mapa ACJIarT U3 MaTepualia, KBaapar-

HBIH MeTp KoToporo umeeT maccy | kr. Illap HamoNHSIOT relueM MpH aTMO-
cheprom pasiennn 10° [Ta. OmnpenennTe MUHIMAIBHYIO MacCy 0GOIOUKH, IIPH
KOTOPOH Iap HaYHET MOJHUMATh caM ceOs1. TemmepaTypa Telusl U OKpyKaro-
1ero Bo3ayxa oaunaxosa u pasaa 0°C. (ITmomans chepsr S = 4mr”, 06beM ma-

pal= %mﬁ.)

IMonerit mapuk ¢ 3apsuoM g = 8 HKI1 1BUKETCSI B TOPU3OHTAIBHOM OJJHOPOJ-
HOM 3JICKTPUYECKOM MoJIe HanpspkeHHocThio £ = 500 kB/M u3 cocrosHus mo-
kos. TpaekTopus 1mapuka odpasyeT ¢ BepTHKaIbI0 yroi o = 45°. Uemy paBHa
Macca urapuka m?

HeOomnpmioit Tpy3, NOABEIIEHHBI HA HUTH JUIMHOM 2,5 M, COBEpIIaeT rapMo-
HUYECKHE KOJICOaHWS, MPHU KOTOPBIX €r0 MAaKCHMAaJbHAs CKOPOCTH JOCTHIAaeT
0,2 m/c. IIpu momomu cobuparomei JHH3bI ¢ GOoKycHBIM paccrosHueM 0,2 M
n300pakeHne KONEOIIOIEerocs rpy3a IpoeupyeTcs Ha KpaH, PacIoJIOKEH-
HBII Ha paccTostHUH 0,5 M OT TUH3BL [1aBHAst ONTHYECKast OCh JIMH3bI NIEPIICH-
JUKYJISIpHA IUIOCKOCTU KoJeOaHMi MasTHHKA U IUIOCKOCTHU dKkpaHa. Ompenenu-
T€ MaKCHMaJIbHOE CMEIEHUE H300pakeHHs Ipy3a Ha dKpaHe OT IOJNOKEHUS
paBHOBeCUSL.

®oTOKaTON 0GIYYalOT CBETOM ¢ 4acToToi v = 6,6 -10'° ', Kpachas rpanuiia
dorodddexra s BemecTBa (POTOKATOAA COOTBETCTBYET YACTOTE CBETa
vo=1,5 10" I'u. Kakoe nampspkenre U HYKHO CO3/1aTh MEXAY aHOAOM M Ka-
TOJIOM, YTOOBI (POTOTOK IpeKpaTHiIC?
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