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Enunslii rocynapcrsennsblii 3x3amen no ®U3UKE
Bapuant Ne 1
I/IHCprKlIPIﬂ IO BBINNOJIHCHU IO paﬁoTu

Jns BBITOTHEHHWS 5SK3aMEHAI[MOHHOW paboTHI 1O (HM3MKE OTBOAUTCS
3,5 gaca (210 munyT). Pabota cocrout u3 3 yacrei, BKIrodarommx 36 3ana-
HUH.

Yacte 1 comepxur 25 3amannii (A1-A25). K xaxxpomy 3amanuio naercs 4
BapHaHTa OTBETA, U3 KOTOPHIX MTPABMILHEIA TONBKO OJMH.

Yacte 2 comepxur 5 3amanuii (B1-B5), Ha KoTOpEIE cienayeT naTh Kpart-
kuii otBet. i 3amanuit Bl u B2 oTBeT HeoOXoauMo 3amnucaTh B BUae Habopa
udp, a it 3aganuit B3—BS B Bue uncia.

Yacte 3 cocrout n3 6 3amanuii (C1-C6), Ha KOTOpBEIE TpeOyeTcs AaTh
Pa3BEpHYTBII OTBET.

IIpu BemonHenuu 3ananuii B3-B5 yactu 2 3HaueHne MCKOMOW BeTUYH-
HBI CIIeyeT BBIPA3UTh B T€X €AMHUIAX (PU3MUECKUX BEIMYNH, KOTOPBIE yKa3a-
HBI B ycloBUU 3agaHus. EciM Takoro ykasaHusi HET, TO 3HAUEHUE BEIUYHMHBI
cienyet 3anucath B MexayHapoanoii cucteme eaunun] (CH). Ilpu Beruucie-
HUU pa3peuiaeTcs: UCIoIb30BaTh HEMPOTPAMMHUPYEMBIH KaTbKYyISTOP.

BHuMaTenbHO NpouuTaiTe KaXkJ0€ 3aJaHue U MpelJlaraéMble BapHaHTHI
OTBETa, €CIM OHM MMeroTcs. OTBEUalTe TONBKO IOCHE TOTO, KakK BbI MOHSIH
BONPOC U MPOAHANTU3UPOBAIH BCE BAPUAHTHI OTBETA.

BoinonssiiTe 3a1aHusl B TOM MOPSAKE, B KOTOPOM OHM JaHbl. Ecnu kakoe-
TO 3aJaHM€ BBI3BIBAET y Bac 3aTpyIJHEHUE, NpomycTuTe ero. K npomyneHHbm
3aJaHUSIM MOXKHO OYZIET BEPHYTHCSI, €CITH Y BAaC OCTAHETCS BPEMSL.

3a BBIMOJIHEHHE PA3IMYHBIX 110 CJI0KHOCTH 3aIaHUH JaeTcs OIUH Win 00-
nee O6amnoB. bammsl, momydeHHBIe BaMH 32 BBIOJTHEHHBIC 33JaHHS, CYMMHUPY-
forcst. [TocTapaiiTeck BEITOTHATH KaK MOXKHO OOJBIIE 3aAaHUi U HAOpaTh Hau-
OouTbIIIee KOJIMIECTBO 0OAJIIOB.

Kenaem ycnexa!
Hioke nmpuBenieHbl CIpaBOYHBIC JaHHBIC, KOTOPBIE MOTYT TOHAJOOUTHCS
BaM TP BBHITIOJTHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO T

YCkope€Hue CBO6OI[HOF0 najaeHus Ha 3emiie

rpaBUTAallMOHHAA MOCTOSAHHA

YHHUBEpCaJbHasA ra3oBas MoCToOsAHHAaA

noctostHHas borpvana
MOCTOSTHHASI ABOTaIpo
CKOPOCTB CBETa B BaKyyMe

KOX(PHUIUEHT MPONOPIHOHATIBHOCTH B 3aKoHe Kynona

MOJyJIb 3apsiia HJIEKTPOHa (3JIeMEHTapHBIN

JNIEKTPUUYECKUH 3apsi])
noctosiHHas [lnanka

n=3,14
g=10m/c?
G=6,7-10"" H-m%/xr’
R =8,31 JIx/(monb-K)
k=1,3810"% JIw/K
Ny = 6-10% momp ™!

c=310%m/c
1
k= ——=910° H-MYKr*
dme,
e=1,6:10"Kn

h=6,610"* Ix-c

Coomuowenue mexcoy pasnuyHbIMu eOUHUUAMU
0K=-273°C

laewm =1,66-107 kr
1 aToMHast eAMHUIIA MacChl 3KBHBajieHTHA 931,5 MaB
15B=1,610" Jix

TeMIeparypa
aTOMHasi IMHMIA MACCHI

1 57IeKTPOHBONBT

Macca wacmuy

JJIEKTPOHA 9,1-107'kr = 5,5-10*a.e.m.

MPOTOHA 1,673~10’27 kr = 1,007 a.e.m.

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

Ilhomnocme MO/ICOJTHEYHOTO Macya 900 kr/m’
BOJIBI 1000 xr/m’ AUTIOMUHUS 2700 kr/m’
npeBecuHsl (cocra) 400 Kr/M Kenesa 7800 Kr/m’
KepocuHa 800 xr/nm’ pTyTH 13600 kr/m’

Yoenvnaa mennoemrxocmso
Bomel  4,2:10° Jk/(xr-K)
mppa 2,1-10° ix/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHHIIA 130 Jx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHus BOJbI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
qyryHa

2,3-10° Jix/xr
2,5-10* Jik/xr
3,3-10° Jik/xr

380 Ile/(r-K)
500 ITx/(xr-K)

Haumeno- | O6o3nauve- MHO0XH- Haumeno- | O6o3Haue- MHO0XH-
BaHHne HHE TeJlb BaHHe HHE TeJdb
rura r 10° CaHTH c 1072
Mera M 10° MUJUIA M 10°
KHJI0 K 10° MHKpPO MK 10°°
TEKTO T 10° HaHO H 107
nenu I 10! ITHKO i 1012
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| Hopmansusie ycnosusn  nasnesne 10° ITa, temmeparypa 0°C
Monapnaa macca
a3oTa 28.107 Kkr/MomB KHCIIOpozia 32:10° kr/Moms
aprosa 40-107° xr/mons JIATHUS 6-10 Kr/mons
BOJOpOIA 2:10° kr/mMoms MonubeHa 96-107  kr/™MomB
BO3IyXa 29.107 Kr/Momb HEoHa 20-10°  Kr/MOTB
rejaust 4-10° xr/mMons YIJIEKHUCIIOTo ra3a 44.107 xr/monn
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Yacrb 1

Ilpu evinonnenuu 3adanuii yacmu 1 6 é6nanke omeemos Ne 1 noo nomepom
6bInoHAEeM020 eamu 3a0anusn (A1-A25) nocmasvme 3HaAK «X» 8 Klemouke,
HOMep KOMOPOU COOMEENICHIGYem HOMeDY 8bIOPAHHO20 6AMU OMEEmAd.

o -
ﬂBa aBTOMOOMIIS JOBHKYTCs IO IIPSIMOMY IIOCCE:. IIEPBBIM CO CKOPOCTBIO U,

BTOPOH CO CKOPOCTBIO (—4 V) OTHOCUTENBHO Mocce. CKOPOCTh NMEPBOrO aBTO-

MOOMJISI OTHOCUTEIBHO BTOPOTO PaBHA
-> -> -> ->

1) -5v 2) Sv 3) 3v 4) -3v

B uHepuuanbHO# cucTeMe orcuera cuiaa F cooOImaeT Teiny Maccoi m yckope-

Hue a. Ecmi Maccy Tena u AeHCTBYIONIYIO Ha HETO CHITy YBEIHYHTE B 2 pasa, TO

YCKOpEHHeE Tena

1) yBenuuures B 4 paza
2) yMeHbIIUTCA B 2 pasza
3) He u3MEHUTCs

4) yBenuuuTcs B 2 paza

ﬂBa MAQJICHBKHX IIapuKa Maccou m Ka)KZ[LIfI HaxoOdaTCsd Ha PaCCTOAHUU »r OPYT
OT Jpyra 1 InpUuTAruBaroTCs C cuioit F. KakoBa cuia TpaBUTallUOHHOI'O IPHUTS-
JKCHUA IBYX APYTrUX HIAapHUKOB, €CJIM MacCa KaXI0ro M3 HUX 2m, a pacCTOsIHUC

1
MEXIy UX LHEHTpaMu Er?

1) 2F 2) 4F 3) 8F 4) 16F
Tenexxka Maccoi m JBIIKETCS CO CKOPOCTBIO 30 M JOTOHSET TENEKKY Maccoit
3m, IBWKYILYIOCS B TY )K€ CTOPOHY CO CKOPOCThIO v. UeMy paBeH MOAYJb CKO-
POCTH COBMECTHOTO JBIDKCHHS TEJCKEK IIOCIe HX aOCONIOTHO HEYIPYroro
CTOJIKHOBEHHA?

1 1 3
N - 2) = = 4
)30 )20 3)20 )

Tspkenslii MOJIOT MajiaeT Ha CBAal0 M BOMBAeT ee B 3emilio. B 3ToM mporecce
MIPOUCXOJIUT MPEOOPA3OBAHHE

1) mOTeHIMATBHOM YHEPTHH MOJIOTA B TOTCHIIUATIBHYIO SHEPTHIO CBAH

2) KHHETHYECKOW PHEPrHMHM MOJOTa BO BHYTPCHHIOI DHEPTHI0 MOJOTA, CBaW,
TIOYBBI

3) BHYTpEHHEH PHEpPriH MOJIOTA B KHHETHYECKYIO U MOTCHIUAIBHYIO SHEPTHIO
cBan

4) BHYTpEHHEH SHEpTUU MOJIOTa BO BHYTPEHHIOIO SHEPTUIO CBaH U TIOYBBI
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Koopz[HHaTa TeJa, COBEPIIAIOIIETO TAPMOHUYECKHE Kone6aHm MEHSeTCS C Te-
4eHHeM BPEMEHH B COOTBETCTBHH C ypaBHeHneM x = 4-10 ° sin3nt, rae Bce Be-
T4rHB BeIpaxkeHs! B CH. AMmmnTya kosebaHui Tena paBHa

1) 12:10°2 2) 4107 ™ 3) 4m 4) 3nm

[onBemenHBII HA MPY)XKUHE TPY3UK COBEPIIACT TapMOHMYECKHE Konebanus. B
TabHIle IPEeCTaBICHBI KOOPANHATHI TPY3UKa Yepe3 OAMHAKOBBIE MPOMEXKYTKH
BpemeHH. Macca rpysuka 100 r. Kakosa, npuMepHO, )XECTKOCTh MPYKUHbI?

t(¢)/ 0]0,1(0,2/0,3/0,4]/0,5[/0,6]0,7
x(em) 6 |3 ]0]3]63]0]3

1) 75 H/™m 2) 50 H/m

3) 12,5 H/m 4) 25H/M

B cocyne A maxonutcs 1 r MoJekyIsspHOro Bogopoza, B cocyne b — 4 r renus.
CpaBaute 9yucio N, MOJIEKyJ BOJOPOJA U YUCIO N, MOJEKYI TeITHsL.

1

1 =

) Nu= 7N,
1

) = _

) Ny=5N;

3) N,=N,

4) N,=2N,

BHyTpI/I TBEPABIX TEIT TEIIO00OMEH OCYMIECCTBIIACTCA MMPEUMYIICCTBEHHO ITYTEM

1) xoHBekuuu

2) TeIIONPOBOAHOCTH U KOHBEKIIUU
3) u3my4YeHUs U KOHBEKIIUU

4) TemIoNmpOBOIHOCTH

BHyTpeHHs SHeprusi OJHOATOMHOIO HJEAlbHOTO rasa B 3aKPhITOM COCY[E
yMeHbpLIMIIach B 2 pasa. Ilpu 3Tom Temneparypa rasa

1) monusmiacek B 2 pasza
2) moBwIcuiach B 4 paza
3) He U3MCHMIIACh

4) moHu3MIach B 4 paza



B kepaMmdeckyro dHamredky (THUTENb) T
A
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OIyCTUIM JIEKTPUUECKUH TEPMOMETP
U HaChIIAIM KPUCTAJLLIMYECKOU CEpBbL.
Ilocne »TOro THrenh MHOMECTHIH B
ICYb. ,Z[I/IanaMMa HU3MCHCHHS TCMIIC-
patypel cepbl C TECYEHHEM BPEMEHH
MoKa3aHa Ha pucyHke. Ileus mpu mo-
CTOSIHHOM HarpeBe IepeiaBana cepe B
cpenHeM 1 x/[k SHeprum B MUHYTY.
Kakoe KoM4ecTBO TEIUIOTHI NepeIaHo Cepe Ha yYacTKe ee IIIaBJIeHUs ?

1) 6 xJlx 2) 2 xJlx 3) 10 xIx 4) 4 x[Ix

[ I .

6

4

[ NS TP, S

0

B Gannone 06beMoM 1,66 M’ HAXOAUTCS MOIEKYIISPHBINA KHCIOPO TPH JaBjie-
uum 10° [Ta u Temneparype 47°C. KakoBa Macca Kucnoposa?

1) 1xr 2) 6,8 xr 3) 2kr 4) 13,6 kr

[pu mepeMenIeHuH TONOKUTENEHOTO AIEKTPUISCKOTO 3apsiaa B AIEKTPOCTATH-
YECKOM I10JIe U3 TOUKU ¢ noTeHnuanom 20 B B Touky ¢ nmorenuuanom 12 B co-
Bepmaetcs padora 0,64 k. Uemy paBHO 3Ha4eHUe 3apsaaa?

1) 0,08 Kn 2) 0,053 Kn 3) 0,032 Kn 4y 0,02 Kn

‘{eMy PpaBHO HANPSKECHUE, TPUITOKEHHOC K KOHIIAM ITPOBOJHUKA CONPOTHUBIIC-

HueM 24 OM, eciu 3a 15 MHH paboTa 3JIEKTPUYECKOTO TOKa B HEM paBHA
540 xJIx?

1) 5B 2) 29B 3) 120B 4) 2900 B

Ha pucyHke 3anedaTiieH TOT MOMEHT JEMOHCTPALMOH-

HOTO 9KCIIEPHMEHTA M0 MPOBepKe mpaBuia JleHna, Ko-

r1a BCe MpeaMeThl HemoABMKHBL FOXHBINA MmoITIOC

MarHuTa HaXOAMTCS BOJM3M CIUIOIIHOIO MeETaJlInye- s
—

CKOro Kouiblia. KOpoMEICIO ¢ METaITHYECKUMH KOJb-

[IaMH MOKET CBOOOJJHO BpaIIaThCsl BOKPYT BEPTHKAIb-

HOU omopksl. Ecnu Temeps mepeABUHYTh MarHUT BIIPAaBO, TO OMIDKaiIIee K HEMy
KOJIBIIO OyJIeT OTTAJIKUBAThCS OT MATHUTA. JTO OTTAJIKHBAHHUE — PE3yIbTaT

1) B3aMMOJICHCTBUSI MarHuTa ¢ MarHUTHBIM MOJIEM WHAYKIMOHHOI'O TOKa B
KOJIbIIC

2) TpaBUTAlITHUOHHOTO B3aMMOJICCTBHS MarHuTa M KoJibIla

3) KYJIOHOBCKOT'O B3aMMOJICHCTBHUS 3apsAA0B B MAarouTe U KOJIbLEC

4) B3aMMOJIEHCTBHUS WHAYKIIMOHHBIX TOKOB B MAarHuTe U KOJIbLEC
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Kak wm3menurcs nepuon COOCTBEHHEIX DJICKTPOMArHUTHBIX

A20

A21

KosiebaHHi B KOHTYpe (CM. pUCYHOK), eciu kimtod K mepesec-
TH U3 TIOJIOKEeHUA | B mosoxeHue 27

1) ymensmmurcs B 4 pasa
2) yBemuuurcs B 4 paza
3) ymeHblHTCSA B 2 pasa
4) yBemmuutcs B 2 pasa

Jlyau OT ABYX Ja3epoB, CBET KOTOPBIX COOTBETCTBYET
AMHaM BOJH A 1 0,5, I00YEPEHO HATIPABIISIOTCS MEP- __y,
MIEHANKYJIAPHO TUIOCKOCTH JTU(PAKIMOHHOH pEeIeTKN
(cMm. pucyHoOk). PaccrositHne Mexay HyJIEBBIM U IEPBBIM
IU(PaKIIMOHHBIM MAaKCUMyMaMH Ha y/IaJICHHOM 3KpaHe

pemierka  9KpaH

1) B 0oOouX ciIydasx OJHMHAKOBO

2) BO BTOpPOM ciydae B 4 paza Ooblie
3) BO BTOpOM ciyuae B 2 pa3a Gonblie
4) BO BTOpPOM ciydae B 2 pa3a MEHbIIIE

Kaxoe u3 npuBeIeHHBIX HI)KE YTBEP)KIECHUN CIPABEAIMBO C TOUKHU 3PEHUS CIIe-
LMaJIbHOW TEOPUU OTHOCUTEILHOCTH?

BI/II[ 3aKOHOB, KOTOpBIMI/I OIIUCBIBAKOTCA (bmnqecxne SBJICHUA, OOAVUHAKOB

A. BO BCEX I/IHepHI/IaJ'ILHI)IX cUcreMax orcyera.

B. B mo0BIX cucTeEMax oTcuera.

1) Tospko A 2) tosibko b 3 uA,ub 4) uu A, vu b

B memnu nepeMeHHOr0 TOKa HANPsDKCHHE HAa KOHIIAX MIICaJbHOM KATYIIKH H3Me-
HSIETCSA C LUKINYECKOH 4acTOTOH @ = 48 . AMIUIUTYJa HAIIPSDKEHUS U CUIIBI
TOKa COOTBETCTBEHHO paBHbl U, =24 B u [,=1 A. Haligure MHOYKTUBHOCTH
KaTYIIKH.

1) 0,005 2) 0,5TH 3) 1Tu 4) 24Tw

BoanoBbie cBoOlCTBA QJICKTPOHOB IMOATBEPIKAAOTCA OIBITAMU 10

1) B-pacmany snep

2) mudpakiyy IEKTPOHOB Ha KpUCTAJIaX

3) OTKJIOHEHHUIO 3IEKTPOHOB B AIIEKTPHUECKOM IOJIE
4) OTKJIOHEHHIO PJEKTPOHOB B MATHUTHOM IIOJIE

Snpo  xakoro osjeMeHTa oOpasyeTcss IOCle  JIBYX —IIOCHENOBATENbHbIX
o.-pacnajioB U3 aapa ffé No?

1) %eCf 2) *sCf 3) %eCm 4) 100 Fm
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B kakoii u3 cTpodek TabIuIIbl MPaBUIBLHO YKa3aHa CTPYKTYpa siapa 2(7) Co?

A23

A24

A25

p — 4YHCJIO TPOTOHOB n — 4YUCJI0 HeﬁTpOHOB
1) 60 27
2) 60 87
3) 27 33
4) 27 60

Ol-HU3JIYYCHHUEM Ha3bIBAIOT

1) mOTOK MPOTOHOB

2) TOTOK JIEKTPOHOB

3) moTOK sAep renus

4) >nEeKTpOMAarHUTHBIE BOJHBI YaCTOTOH cBbImIe 10 20 '

Ipu usmepeHnu oObeMa Tea ero MOrpy3uid B MEH-
3ypKy (cM. pucyHOK). Ero 00beM okazaincst mpuMepHO
paBeH

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

N, 10%

2i:
Bucmyt “53Bi B pesynbTaTe paauo-
aKTHBHOTO paclafia MEepexXOJuT B

paI[PIOElKTPIBHLIfI HU30TOII  TaJllIMA

207 o
¢ T1, KOTOpBIi 3aTeM mnpeBparia-

eTCcsl B CTAOMJIbHBIA M30TOII CBHHIIA

2g;Pb. Ha pucynke mnpuseneHsl

rpaduKy U3MEHEHHs YMCIa aTOMOB
¢ TeueHueMm Bpemenu. Kakoii rpa- .
(MK MOXET OTHOCHTBHCS K H30TOIY ;o ‘ ‘
BHCMYTa 2;; Bi? 0 500 1000 1500 t, MUH

1
2) 2
3) 3
4) HU OWH U3 IPEICTABICHHBIX TPa(UKOB
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Yacrb 2

B 3a0anusx BI-B2 mpebyemca ykazamop nociedo6amenbHoCmy yugp, co-
O0mMEemMCcmeyIowux nNPasuiIbHOMY Omeemy. Imy nociedo8amenbHOCHy cie-
dyem 3anucamp cCHaAuanNa 8 MeKCm IK3AMEHAUUOHHOU padomel, a 3amem ne-
penecmu 6 6nank omeemos Ne 1 6e3 npooenoe u opyzux cumeonos. (L{ugpot ¢
omeeme Mo2yn noGMOpPAmMbCA.)

WneanbHpIt OTHOATOMHBIM a3 TMEPEXOAUT U3

p
coctosiHAA | B cocTosHHE 2 (CM. OHarpaMmy).

Macca raza He meHsieTcs. Kak BeayT cebs nepe- 2
YHCJIEHHBIC HI)KE BEIWYMHBI, OMNMCHIBAIOIINE §
9TOT ra3 B XO/i¢ YKa3aHHOTO Ha JHarpaMme Ipo-
necca?

K kaxmoit mo3unuy mepBoro cToidIa moaoepu-
T€ COOTBETCTBYIOLIYIO IO3UIIMIO BTOporo u 3a- 0 T
MTUIIUTE B TaONHITy BRIOpaHHBIC HUQPHI TIOJ COOTBETCTBYIOIMMH OYKBaMU.

BEJIMYMHbBI XAPAKTEP USMEHEHU A
A) naBieHwue rasa 1) yBenuuuBaercs
b) o0bem raza 2) yMeHbIIaeTcs
B) BHyTpeHHSS 3HEPrUs 3) He u3MeHseTCs

A b B

Kak Bemyt cebst mepedncieHHbIE HI)KE XapaKTEPHCTUKH aTOMHOTO sApa TpH
a-pacrane?

YCTaHOBUTE COOTBETCTBHE MEXIY (M3MUSCKUMH BEIMYMHAMH, XapaKTepH-
3YIOIIUMH SIPO, ¥ XapaKTepOM X M3MEHEHHSI.

K xaxmoif mo3unyy nepBoro cTosdna noadepuTe COOTBETCTBYONTYIO MO3HITHIO
BTOPOTO W 3alMIINTE B TaONHILy BEIOpaHHBIE IU(PHI IOl COOTBETCTBYIOIINMHA
OyKkBamH.

BEJIMYMHbBI XAPAKTEP U3BMEHEHUA
A) wMacca sapa 1) He u3MeHseTcq
b) 3apsn sapa 2) yBeIMYUBAETCS
3) ymeHbLIaeTCs

A b
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Omeemom K Kaxcoomy 3a0anuio Imoil yacmu 0Oyoem HeKomopoe Hucio.
Dmo uucno naoo 3anucamp ¢ 61anK omeemog Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-BS5), nauunasn c nepeoii knemouxu. Kaxcoviii cumeon (yugpy, 3a-
nAmMYyI0, 3HAK MUHYC) RULUME 6 OMOENbHOIl K1emOoYKe 8 COOMEEnCmeuu ¢
npueedennvimu 6 Onanxe oopasyamu. Eounuyvr ¢pusuueckux eenuuun nu-
canp He HYHCHO.

HeOomnpmioit kamMeHb OpOCHIN ¢ POBHOW TOPH30HTANBHON ITOBEPXHOCTH 3EMIIN
o yriaoM 60° x ropu3oHTy. Ha kakyro MakCUMalIbHYIO BBICOTY IOIHSICS Ka-
MEHb, €CIM POBHO 4epe3 1 ¢ mocie 6pocka ero cKopocTh ObliIa HarpaBJIeHa Io-
PHU30HTANBHO?

B xanopumetp ¢ Bomoi OpocaloT KyCOYKHM TAIOIIETO JIbJa. B HEKOTOpHIH MoO-
MEHT KyCOUYKH JIbJIa TIepecTaroT TasTh. [lepBoHavampHas Macca BOJBI B COCYAE
165 r, a B KOHIIE TIpoLiecca TasiHUsS Macca BOJbl yBeauumnack Ha 42 r. Kakoi
ObuTa HavanbHas TeMIeparypa BoAbl B kKamopumerpe? OTBeT BBIpa3HTe B I'pa-
nycax Lenscus (°C).

[Ty4Jok mapayieTbHBIX CBETOBBIX JIyUeH MaiaeT
TEPNICHIMKYIIIPHO HA TOHKYIO COOMPAOIyl0 ———
JIMH3Y ONTHYECKOW cuiod 4 nnrtp. DKpaH, HA- —

XOJAIMICSA HA PACCTOSHMU 75 CM OT JMH3bL, ~D—T—% T
OCBeIleH HepaBHOMEpHO. KakoB quamerp JIuH- —

3bI (B CM), €CIM BHEIIHHH JHAMETP CBETIIOT0O —————
KOJIbIIA Ha 3KpaHe 12 cm?

He 3a6y0bme nepenecmu ece omeemul 6 O1aHK omeemos Ne 1
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Yacrts 3

3adanusn CI1-C6 npedocmasnarwom codoii 3a0auu, noaHOE peuieHue KOMOPbIX
Heo0x00umo 3anucams 6 daanxke omeemog N 2. Pexomendyemcsa nposecmu
npedsapumensvnoe peuienue na uepnoseuke. Ilpu ogopmnenuu pewenusn 6
onanxke omeemos Ne 2 3zanuwiume cuauana nomep zaoanua (Cl1 u m.o.), a
3amem peuieHue coomeemcmeyrouiell 3a0aiu.

B 3a0aue C1 cnedyem 3anucams pazeeprymulii omeem, nOACHAIOWUI (u3u-
yecKue npoyeccovl, ONUCAHHbIE 8 3a0aue, U X00 6aUIUX PACCYHCOeHUL.

Ha PUCYHKE MOKazaHa NpUHIWNHAIbHAA CXEMa SHEKTpI/I‘leCKOﬁ e, CoCToA-

el U3 MCTOYHHKA TOKA C OTJIMYHBIM OT HYJISl BHYTPCHHUM COIPOTHBIICHHEM,
pe3ucropa, peocrata U U3SMEPUTCIbHBIX HpI/I60p0B — UACATIbHOI'O aMIiepMeTpa U
HJACAJIbHOTO BOJIBTMETPA. HCHOJ‘H:GyH 3aKOHBI IMMOCTOSIHHOI'O TOKa, NpOaHaJInu3u-
pyiiTe 9Ty cXeMy ¥ BBIACHHTE, KaK OyIyT M3MEHATHCS HOKA3aHHs IPUOOPOB MPH
MEPEMCEIICHUU JABUIKKA peOoCTaTa 61npaeo.

R,

(AT
\JI—I

- O R,

Ilonnoe npasunvhoe pewienue Kaxcooit usz 3aoau C2—C6 00151cHo 8KIOUaAmMb
3aKOHbL U (hOpMYIbl, NPUMEHEHUE KOMOPBIX HEe00X00UMO U 00CHAMOYHO
013 peuwtenus 3a0auu, a maKdxice mamemamuyecKue npeoopazoeanus, pac-
yemsvl ¢ YUCAEHHLIM OMEEMOM U, HPU HeOOXO00UMOCmU, PUCYHOK, ROAC-
HAIOWUIL peuienue.

Paguyc mmanerst [I1rok B 2 pa3a Gombie paamyca 3emiTH, a CpeHNe TUIOTHOCTH
ITmoxa u 3emin paBHEL. YeMy paBHO OTHOIIECHHE IIEPHO/a OOpAIICHUs CITyTHH-
Ka, IBUKyIIerocsi BOKpyr [1mroka mo HU3KOW KpyroBoi opOuTe, K meproay oo-
pameHns aHaJIOTHYHOTO CITyTHHKa At 3emuin? OOBeM mapa IpornopIroHaNeH
Kyby pamnyca (V~R?).

B umnusape, 3aKkppITOM MOABUKHBIM IOPIIHEM, HAXOAUTCSI OMHOATOMHBIN Uie-
anpHBI Ta3. Bo Bpems omblTa Ta3 ckalW W OXJATIIN TaK, YTO €ro 00BeM
YMEHBIIWICS B 4 pa3a, a aOCOJIIOTHAs TeMIeparypa cTaja MeHbIIe B 6 pa3. Oka-
3aJI0Ch, OZJHAKO, YTO r'a3 MOI' IPOCAYMBAThLCS CKBO3b 3a30p BOKPYT MOPIIHS, U 32
BpeMs OIbITA JaBJICHHE Ta3a CHU3MIOCH B 3 pas3a. Bo ckoibpKo pa3 m3MeHMIIach
BHYTPEHHSS HEPTHs Ta3a B IIUIHHApE?
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Jlns mccnemoBaHUs MpeoOpa3oBaHUS AIICKTPHUECKON JHEPrUM B MEXaHUUe-
CKYIO MCTOJb3yeTcs anekrpoasurareib (1). Ilpu cOopke M3MepHUTENbHOM Y-
TaHOBKH (cM. oTorpaduio) onuH KoHen HUTH (3) yKperUieH Ha Baiy (2) nBu-
ratessi, OIpyroil MepeKHHyT uepe3 HEMOJBMXKHBIA OJIOK, © K HeMy MpHUBSI3aH
rpy3 (4) maccoii 0,1 kxr. VI3mMepeHus nmokasanu, 9To Ha BeIcOTy 40 cM rpy3 pas-
HoMepHO nogHuMaeTcs 3a 10 c. Ilpu 3ToM 3aperucTpupoBany MOKa3aHHUs aM-
nepmetpa (6) u BompTMeTpa (5). CuuTas Moyie3HbBIM M3MEHEHHE MOTEHIUAIb-
HOM 3Hepruu rpysa, paccuuraire KIIJ] nanHoro ycrpoiicrsa.
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T'opu30oHTaIBHO PACIIONOKEHHBIN MTPOBOAHUK JJIMHON 1 M

O]
JIBIOKETCS] PABHOYCKOPEHHO B BEPTHKAIHLHOM OJHOPOIHOM © =
MarHuTHOM II0JIe, MHIYKIHs KoToporo paBHa 0,5 Ti u Ha- v
TpaBJieHa NEePIEHIUKYIISIPHO MIPOBOJHUKY U CKOPOCTU €TO o o

JBIDKEHUS (CM. pHCYHOK). [Ipy HadaneHOH CKOPOCTH Mpo- 35

BOJHUKA, PABHOW HYJIIO, IPOBOJHUK IIepeMecTICA Ha 1 M.

OJIC uHAyKIMY Ha KOHIAX MPOBOJHMKA B KOHIIE NepeMerieHus pasHa 2 B. Ka-
KOBO YCKOpPEHHUE ITPOBOIHUKA?

B cocyne HaxomguTCsl pa3peXeHHBIM aTOMapHBIH BOJAOPOA. ATOM BOAOpPOJA B
OCHOBHOM cocTosiauu (E; = — 13,6 3B) mornomaet ¢poToH gacToTon 3,7-1015 I'm.
C Kaxoil CKOpPOCTBIO U ABIDKETCS BAANHM OT siApa IEKTPOH, BBUICTEBIIMIH U3
aToMa B pe3yJIbTaTe HMOHM3AIMKU? DHEepruei TemaoBOro ABMKEHHUS aTOMOB BO-
JIopoJa MpeHedpeyb.
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Enunblii rocygapcreennblii 3x3amen no ®U3UKE
Bapuant Ne 2
I/IHCprRlll/lﬂ IO BBINOJIHCHU IO paﬁOTbl

Jns BBITOMHEHHWS 5SK3aMEHAI[MOHHOM paboThl 1O (HM3HKE OTBOAWUTCS
3,5 gaca (210 munyT). Pabota cocrout u3 3 wacrei, BKiIrodaronmmx 36 3ama-
HUH.

Yacts 1 comepxur 25 3amannii (A1-A25). K xaxmoMy 3amannio gaercs 4
BapHaHTa OTBETA, M3 KOTOPBIX MPABUIIEHBIN TOJIBKO OIMH.

Yacts 2 comepxur 5 3amannii (B1-B5), Ha KoTOpEIE ciemyeT AaTh Kpart-
kuii orBet. J{ns 3amanuit Bl u B2 orBer HeoOXoanMo 3ammcaTh B BUAE Habopa
uudp, a st 3agaauii B3—-BS B Buje uncna.

Yacte 3 cocrout u3 6 3amanuii (C1-C6), Ha KOTOpBIE TpeOyeTcs AaTh
Pa3BEpHYTBII OTBET.

IIpu Beimonuenuu 3ananuit B3-B5 yactu 2 3HaueHne MCKOMOW BEIUYHU-
HBI CJIeyeT BBIPa3UTh B TeX €AMHHUNAX (PU3NUECKUX BEJINYUH, KOTOPhIE yKa3a-
HBI B ycJOBUU 3agaHus. Eciu Takoro ykasaHusi HET, TO 3HAUEHUE BEIUYHHBI
cremyer 3anucate B MexayHaponHoi cucreme eaunun (CU). IIpu Berumcie-
HUU pa3peniaeTcs UCIob30BaTh HEMPOTrPAMMUPYEMBIi KalbKyIJIATOP.

BHuMaTenpHO npouuTaiiTe KaXXJ0€ 3aJaHue U NpelJiaraéMble BapHaHTHI
OTBETa, €CIM OHM MMeroTcs. OTBeyaiiTe TONBKO IMOCHE TOTO, KaK Bbl MOHSIH
BONPOC U MPOAHAIHU3UPOBAIM BCE BAPUAHTHI OTBETA.

BrimonssiiTe 3a1aHus B TOM NOpsiAKe, B KOTOPOM OHHU JaHbl. Eciu kakoe-
TO 3aJlaHK€ BBI3BIBACT y Bac 3aTpyJHEHHUE, IPonycTUTe ero. K nmponymeHHbsM
3aJJaHUSIM MOXKHO OYZET BEpHYTHCS, SCIIH y BAC OCTAHETCS BPEeMsl.

3a BBIITOJTHEHNE PA3IMYHBIX TI0 CIIOKHOCTH 3aJaHUI TaeTCs OAWH HiH 00-
nee O6amioB. bammel, momydeHHBIe BaMH 32 BBINIOJHEHHBIC 33/IaHUS, CYMMUDPY-
torcst. [TocTapaliTeck BBITOTHATH KaK MOKHO OOJTBIIIE 3aJaHUI U HAOpATh HaH-
OobIIree KOIMIeCTBO OaJLIOB.

Kenaem ycnexa!
Hwxe npuBeneHsl cripaBOYHBIE JaHHBIE, KOTOPBIE MOTYT HOHAJOOUTHCS
BaM IIPH BBITIOIHEHUH pabOTHI.

HeCﬂTI/l‘lHLIe NpUCTABKH

Koncmanmot
YHUCIIO T

noctostHHast bonmpiMana
MOCTOSTHHAST ABOTaJpo
CKOPOCTB CBETa B BaKyyMe

NIEKTPUUECKUH 3apsi)
nocrosiHHas [lranka

YCkope€nue CBOGO,HHOFO nazieHust Ha 3emiie
rpaBUTAllMOHHAsA MOCTOAHHA
YHUBEPCaJIbHAsA ra3oBas NNOCTOSIHHAsA

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

n=3,14
g=10m/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monsK)
k=1,3810"% JIx/K
Ny = 6-10% monp™!

c=310%m/c
1
k= ——=910° H-MYKr’
4me,
e=1,610"Kn

h=6,610"" lx-c

TeMmepaTypa
aTOMHasi CIMHMIIA MACCHI

1 57IeKTPOHBOJIBT

1 aTomHast C€AUHHIIa MaCChl 9KBHBaJICHTHA

Coommuouwtenue mexcoy pasiuyHviMu eOUHUYAMU

0K=-273°C
laem =1,66:107% xr

931,5 MsB

15B=1,610"° I

Macca ywacmuy

Haumeno- | O6o3naue- MHO0XKH- Haumeno- | O6o3naue- MHO0XH-
BaHHe HHE TeJlb BaHHe HHE TeJdb
rura r 10° CaHTH c 107
Mera M 10° MUJUIA M 10°
KHJI0 K 10° MHKpPO MK 10°°
TEKTO T 10° HaHO H 107
nenu I 10! ITHKO i 10"
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JJEKTpOHA 9,1-107'kr ~ 5,5-10 " a.e m.

MPOTOHA 1,673-10’27 kr =~ 1,007 a.e m.

HEHTpOoHa 1,675-10% kr ~ 1,008 a.e M.

ITnomnocmo M0/ICOJIHEYHOTO Macia 900 kr/m’
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npesecuus (cocma) 400 kr/m’® xKeresa 7800 kr/m’®
KepocuHa 800 xr/nm’ pTyTH 13600 xr/n’

Yoenvnaa mennoemxocms
Bomel  4,2:10° Jk/(xr-K)
mppa 2,1-10° ix/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHHIIA 130 Jx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOABI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

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

amomMuHus 900 JIx/(xr-K)

Meau
4yryHa

380 Iic/(kr-K)
500 Ix/(xr-K)

|H0pMaJ’leble yenosusn  nmasnerme 10° Ia, temmeparypa 0°C

Monapuaa macca

a3oTa 28107 Kkr/Momb KHCIIOpozia
aprona 40-10° kr/mMonb JIUTHS
BOJOpOaA 2:10° kr/mMoms Monubaena
BO3IyXa 29.107 Kr/momb HeoHa
remus 4107 xr/mMons

32.107° kr/moim
6-107° xr/mMons
96-10 Kr/momnb
20-10° xr/moub

YIJIEKHACIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu evinonnenuu 3adanuii yacmu 1 6 énanxe omeemos Ne 1 noo nomepom
6bINOIHAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 68 KlemouKe,
HOMep KOMOpPOUl COOMEENICHIGYem HOMePY 8bIODAHHO20 6AMU OMEEMa.

o -> .
ﬂBa JBDKHHUKA NBMIKYTCA IO IIPSAMOM JIBIKHE. OAUH CO CKOPOCTBIO U, IPYTroM CO

ckopocteio (—0,5 ) oTHOCHTENBHO IepeBbeB. CKOPOCTH BTOPOTO JIBDKHHUKA
OTHOCHTENBHO IIEPBOTO paBHA

> > > >
1) 0,50 2) -0,50 3) -1,50 4) 1,50

B uHepuunanpHOii cucteMe orcuera cuia F cooOImaeT Teixy Maccou m ycKope-
Hue a. Kak u3aMeHHuTcs ycKopeHue Tena, ecly Maccy Teia B 2 pa3a YMEHbLIHTb,

a JeWCTBYIOIYIO Ha HETO CUIIY BIBOE YBEJIUYUTH?

1) yBemmumrcs B 4 paza
2) yMeHBIIHUTCS B 2 pa3a
3) ymeHsmmTcs B 4 pasa
4) yBemmumtcs B 2 pasa

JIBa MajleHpKHUX IIapuKa ¢ OJUHAKOBOM Maccoil m HaxoJATCs Ha PacCTOSHUU F
JIpyr OT Jpyra W HpuTAruBarorcs ¢ cuioi F. KakoBa cuia rpaBUTallMOHHOIO
MPUTSDKEHUS IBYX JPYTUX MIAPUKOB, €CIM Macca KaXIOro u3 HUX 2m, a pac-
CTOSIHUE MEXIy UX LeHTpamu 277

r
4

0|

) F 2) 2F 3) 4)

JlBe TelmexKH ABMXKYTCS HAaBCTpedy APYT APYTY C OJUHAKOBBIMH 110 MOIYIIIO
cKopocTaMu v. Maccel Teneskek m u 2 m. Kakoit 6yneT ckopocTb JIBIKEHHS Te-
JIeXEK MOCNIe X a0COIIOTHO HEYIPYTOro CTOIKHOBEHNUS ?

3 2
n 2 2) = 3 4
)20 )30 ) 3v )

Jns paspymieHds: mperpajbl 4acTo HCIONB3YIOT Mac-
CHBHBI{ IIIAp, pacKauWBacMbI Ha CTpeJie MOABEMHOTO
KpaHa (cM. pucyHok). Kakne mpeoOpa3oBaHusl SHEPTUU
MIPOHUCXOMAT MPH MEPEMEIIeHIH Iapa U3 MOJOKEHUS A
B nojioxenue b?

1) xuHeTHYecKkass 3Heprus IIapa INpeoOpa3yeTcss B €ro IOTEHIMANbHYIO
SHEPTHUI0

2) noTeHUMalbHAas SHEPrHs Iapa INpeodpasyeTcs B €ro KHHETHYECKYIO
SHEPTHUI0

3) BHYTpEHHsS SHEPrus LIapa Mpeodpa3yercs B ero KWHETHYECKYIO SHEPTUI0

4) BHYTpEHHsIs SHEprus Iapa IpeoOpa3yeTcs B €ro MOTCHIMAIBHYIO SHEPTHIO
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Cxopocn Tela, COBEPILAIOIEr0 TapMOHUUECKHE Kone6aHym MEHSIETCS C Teye-
HUEM BPEMEHH B COOTBETCTBHH C ypaBHeHHeM v = 2-10 % sin3n, rie Bce Beru-
YKMHBI BEIpakeHbl B CH. AMIunTyna kojae6aHuii CKOpocTH paBHa

1) 210 2 m/c 2) 61072 mlc 3) 3wmlc 4) 3 m/c

[onBemeHHBIi HA MIPYXWHE TPY3UK COBEpINACT TapMOHHYECKHE KojeOanus. B
TabJIHIe TIPEeACTaBICHBI KOOPANHATHI TPY3HKa Yepe3 OANHAKOBBIE ITPOMEXYTKH
BpeMeHU. KakoBa MakcHMalibHast CKOPOCTH Ipy3uKa?

1(c) | 0 ]o2[04]06]08]1,0[12]14
xem) 6 [3]0[3]6]3]0]3

1) 0,73 m/c 2) 0,236 m/c 3) 1,23 m/c 4) 1,77 m/c

B cocyne naxoaurcsa cmech nByx ras3os: 0,5 Moib kuciaopona u 4 MOJIb BOAOPO-
na. KakoBo cooTHoIIeHNE Macc m; KUCIOPOAa U /1, BOAOPOIa B cocyae?

1) my; = 2m2 2) 87’)’!1 =mp 3) 2m1 =mp 4) m; = 8}’}’[2

TermmooOMen IMYTEM KOHBCKIIUH MOKCET OCYIICCTBIIATHCA

1) Bra3ax, )KUAKOCTSX U TBEPIBIX TEIaX
2) BTra3ax U KUAKOCTAX

3) ToNBKO B razax

4) TOJIBKO B XKHIKOCTSAX

W eanmpHbIHA Ta3 pacoimpsieTcst IpH MOCTOSHHONW Temmeparype. Ero BHyTpeHHs
SHEPrus MPU 3TOM

1) yBemmumMBaeTCA WM YMEHBIIAETCA B 3aBHCUMOCTU OT CKOPOCTH M3MEHEHUS
o0bema

2) yBenMuyUBaeTcs

3) ymeHblIaeTcs

4) He u3MeHseTcs

B kepammdeckyro damieyky (THTeEIb)
OITCTIJIN HJICKTPUUECKUH TEPMOMETP
W HachIMAIM OMWIKK onoa. [locie
9TOTO THUTENb TOMECTHIIN B T1edb. Jna-
rpaMMa HM3MEHEHHS  TeMIIepaTypsl
0JIOBA C TEUYEHHEM BPEMEHH IIOKa3aHa
Ha pHCyHKe. Iledb IIpH HOCTOSTHHOM

Tk

\

[UC Y O S ——

2

UG SRR SR —

HarpeBe nepeaBana OJoBy B CpenHeM 4 5 7 vum
500 [l sueprun B MuHyTy. Kakoe ko- ’
JIMYECTBO TEIIOTHI TIEPEIAHO OJIOBY HA YUACTKE €ro TLIABJIEHUs?

1) 2500 Jixc 2) 2000 [ 3) 1000 [ix 4) 500 Jix
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B OJHOM U3 ONBITOB CTAJIM HArp€BaTh BO3AYX B COCYIC IMOCTOSHHOI'O o0BeMa.
IIpu sTOM TeMmepaTypa BO3[yxa B COCyJl€ MOBBICUIACH B 3 pasa, a €ro JaBje-
HHUE BO3pOCiO B 2 pasa. OKa3agoch, YTO KpaH y cocyaa ObUT 3aKPhIT IUIOXO, U
YEepe3 HETO MPOCavnBaAJICA BO3AYX. Bo ckonbko pa3 n3MEHWJIaCh Macca Bo3ayxa
B cocyne?

1) yBemuumnace B 6 pa3

2) yMeHbIIMIAch B 6 pa3

3) yBemmumiach B 1,5 pasza
4) ymensmmiach B 1,5 pasa

Onextpudaeckuit 3apsin 0,02 MKin MelyieHHO TepeHecnn U3 OJHON TOYKH DJIeK-
TPOCTAaTUYECKOTro Mo B Apyryto. [Ipu 3ToM Oblna coBepiieHa padorta 5 MI[x.
UeMmy paBHa aOCONIOTHAs BEIMYMHA PA3HOCTH MOTEHIUAIOB MEXIY STUMH TOU-
Kamu?

1) 0,004 B 2) 0,1B 3) 250B 4) 250 mB

UeMy paBHO BpeMsi POXOXKIACHUS TOKA CHJIOH 5 A 1O MPOBOJHUKY, €CIU MPH
HaIpsHKEHUU Ha ero koHuax 120 B B IpoBoiHUKE BBIIEISAETCS KOJIUUECTBO TEII-
n0TeI, paBHOE 540 K/IX?

1) 09¢ 2) 187,5¢ 3) 900 ¢ 4) 22500 ¢

HeToABIKHBI. CeBepHBIH MOIFOC MarHuTa HaXOIWTCS BOIH3H

CIUIOLIHOIO aJIFOMUHHMEBOrO Kojblia. KopoMeicio ¢ meTamiu-

YECKUMH KONBI[AMU MOXET CBOOOJHO BpalaThCs BOKPYT

BEpTUKAILHOI omopsl. Ecny Teneps nepeBHHYTh MarHUT BIIPaBO, TO Onrpkaii-
ree K HeMy KOJbIo OyaeT

Ha pucynke 3ameuatieH TOT MOMEHT JAE€MOHCTPallMOHHOIO
OmbITa MO HpOBepKe MpaBuia JleHna, Korjna Bce MpeaMeThl
N
=9

1) ocraBarbCs HENOABHKHBIM

2) mepeMentaThCs BIIPaBO

3) mepeMemaThes HABCTPEUY MarHUTY
4) coBepmaTh KoJeOaHUS

Kak u3MeHHTCSI TIepHOA COOCTBEHHBIX IEKTPOMArHUTHBIX
KosilebaHui B KOHType (CM. PUCYHOK), ecnu kiod K mepe-
BECTHU M3 MOJIOXKEHH | B mostoxkenue 27

1) ymensmuTcs B 3 pasa
2) yBemmuutcs B 3 pasa
3) ymeHsmmTcs B 9 pa3
4) ysemuuurcs B 9 pas
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A20

A21

Jlyan OT IBYX JIa3epOB, CBET KOTOPBIX COOTBETCTBYET
JUTMHAM BOJIH A M 2\, TIOOYEPEHO HATPABIISIFOTCS TIEep-
MEHIUKYJIIPHO IUIOCKOCTH JU(PPAKIIMOHHOW PELIETKH
(cM. pucyHOK). PaccrosiHare MexIy HYJEBBIM M TIEPBBIM
M paKIMOHHBIM MAKCHMYMaMH Ha yAJICHHOM 3KpaHe

1
1
>
1
pelerka  dKpaH

1) B 00ouX CiTydasx 0JJMHAKOBO

2) BO BTOpPOM cilyuyae B 2 pa3a MEHbIIIE
3) BO BTOpOM citydae B 2 pa3a OoJibIie
4) Bo BTOpOM cirydae B 4 paza OoibIie

Kakoe u3 cnenyomux yTBep>KICHUN CIIPaBEJIMBO COITIACHO CIIELUAIILHOM Teo-
pHUH OTHOCUTENBHOCTU?

1) Jns oObsicHeHust mo00ro pu3MyYeckoro mpoecca Bce CHCTEMbl OTCUETa
PaBHOIPABHBIL.

2) OObsacHeHHe TI000Tr0 (HPU3UIECKOTr0 MPOIECCa OTHOCUTENBHO U MHAUBHIY-
aJIbHO JUIA Ka)KI0H HHEPLIMAIBHON CUCTEMBI OTCUETA.

3) Jlnst oObsicHeHNs M000T0 PU3HUECKOTrO MpOLEcca BCe MHEPIHAIBHbBIE CHC-
TEMBI OTCYETA PABHOINIPABHBI.

4) KoppekTHoe 00bsiCHEHNE TF000T0 (PU3HUECKOTO POIIEcCca BOZMOXKHO TOJIb-
KO B MHEPLHAIBHOM cucTeMe oTcuéra.

HanpsxeHne Ha KOHAEHCATOpE B IIEMH MEPEMEHHOI0 TOKAa MEHSETCS C LUKIIU-
qeckoil yacToToift @=2000 ¢'. AMIIIATYa KOTEGAHNS HATPSKCHHS W CHITBI
TOKa paBHa cooTBeTCTBeHHO U, =100B u [, =1 A. Haiinute €mMKoCTh KOH-
JeHcaropa.

1) 500 ® 2) 0,5 Mx® 3) 510° @ 4) 2:10°®
B cootBercTBHM ¢ runoTe3oi, BeIABUHYTON Jlyn me Bpoiinem, gactuisl obia-
JAaf0T BOJHOBBIMH CBOWcTBaMH. Kakoe sBIeHHE MODKHO HAONIOMATHCS IIPH

TIPOXOXKICHUH TTOTOKA AJIEKTPOHOB Yepe3 ABe OJIM3KO pacIioioKeHHbIE MIenn?

1) unTepdepeHms

2) oTpaxeHHe

3) IBWXXCHHE CO CKOPOCTBIO, OOJBIICH CKOPOCTH CBETA MOCHE MPOXOXKICHUS
miesei

4) BO3HHKHOBEHHE CHIIBI 3JICKTPHICCKOTO TPUTSHKEHHUS MEKAY NEKTPOHAMH

2!

N3 sanpa §§ Ra obpazyertcs aapo 2;2 Po B pesynbTaTe

1) aByx B-pacnanos

2) nmByX Oi-pacragoB

3) omHoro a- u AByX B-pacnanos

4) oaHoro c-pacrnana u oqHOro B-pacnana
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B kakoif 13 cTpouex TabIHIB IPaBHIIBHO yKa3aHa CTPYKTypa sapa 1(7, F?

A23

A24

A25

p — 4YHCJIO TPOTOHOB n — 4YUCJI0 HeﬁTpOHOB
1) 9 8
2) 9 17
3) 17 9
4) 17 26

FaMMa—H3ﬂyquHe — 9TO

1) morok simep renus

2) TOTOK IIPOTOHOB

3) HOTOK 3JIEKTPOHOB

4) >NEeKTPOMAarHUTHBIC BOTHBI

Ha pucyHke moka3aHa 4acTh IIKajJbl KOMHATHOT'O
TepMomeTpa. OnpenenuTe aOCONIOTHYIO TeMIepa-

TYpY BO3yXa B KOMHATE.

1) 21°C 2) 22°C

Iononwuit 22142 Po B pesymbrare
o-pacnajga MepexoauT B paauo-
aKTUBHBIH ~ HW30TON  CBHMHLA
222 Pb, koTopsIii 3aTeM mpeBpa-
maeTcd B CTaOMIBbHBIA H30TOI
BHCMYTa 232 Bi. Ha pucynxkax
MIpUBE/IEHBI IpaKU U3MEHEHUS

4lcia aTOMOB C TEUCHUEM Bpe-
menu. Kakoit rpaduk Moxer oT-

HOCHTBCSA K H30TOITy 83 Pb?
1)1
2) 2
3) 3

4) Hu onuH n3 TpadUKOB

- = -
Lor] ~] ]
3) 275K 4) 295K
N, 10%°at,
30T 1=
L7
20 I
11
0+
. 1
-' “12—-‘-‘_//
O I. ..I 1 1 -

0,05 0,1 0,15 0.2 t, MUH
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WneanbHBIE OMHOATOMHBIM Tra3 MEPEXOAUT U3

Yacrb 2

B 3a0anusax BI-B2 mpebyemca ykazamo nocinedo6amenbHocmy yugp, co-
OMEEemMCmeyIwuUx nNPAsuUIbHOMY OmeEeny. Imy nocied08amenbHOCHb Cle-
dyem 3anucamo CHaA4ANA 8 MEeKCM IK3AMEHAUUOHHOU padomel, a 3amem ne-
penecmu 6 61ank omeemog Ne 1 6e3 npooenoeé u opyzux cumeonos. (L{ugpot ¢
omeeme MOZym NOBMOPAMbCAL.)

cocrosiHUsL 1 B cocTosiHME 2 (CM. IUArpaMmy).
Macca raza He Mensercs. Kak BemyT ceds mepe- 1
YHCJIEHHBIC HIDKE BEJIWYMHBI, OIMCHIBAIOIINE
9TOT ra3 B X0/i¢ YKa3aHHOTO Ha AWarpaMme Ipo-
necca?

K kaxmoi#t mo3unuu nmepBoro cTondIa moaoepu-
TE€ COOTBETCTBYIOLIYIO IO3UIIMIO BTOporo u 3a- 0 T
NUINATE B TaOIUITy BEIOPaHHBIE U(PHI IO COOTBETCTBYIOIUMH OyKBaMU.

BEJIMUYMHBI XAPAKTEP UBSMEHEHUA
A) naBneHwue rasa 1) yBenuuuBaercs
b) o0beM raza 2) yMeHbIAeTCs
B) BHyTpeHHSS 3HEpruUst 3) He u3MeHseTCs

A b B

Kax BenyT cebsi mepedrciIeHHbIC HIKE XapaKTEPUCTHKH aTOMHOTO siapa HpH
B -pacnane?

VYCTaHOBUTE COOTBETCTBHE MEXIYy (H3HYSCKUMH BEIMYMHAMH, XapaKTepH-
3YIOIMMH SO,  XapaKTePOM UX H3MEHEHHSL.

K kaxmoit mo3uuuu nepeoro croydia noa0epuTe COOTBETCTBYIOIIYIO MO3ULIHIO
BTOPOrO M 3allMLIMTE B TAONULY BbIOpaHHBIC LU(QPBI MOA COOTBETCTBYIOLIUMU
OyKBamu.

BEJIMYMHBI XAPAKTEP USMEHEHU S
A) MaccoBoe 9HcIo SAIpa 1) He n3MeHseTCA
B) 3apsan anpa 2) yBenW4YHMBaeTCA
3) yMeHbIIaeTcs
A b
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Omeemom K Ka)coomy 3a0anuio Imoi yacmu dyoem HeKomopoe 4ucio. Imo
uucio Hado 3anucamo 6 O1aHK omeemoe Ne 1 cnpasa om nomepa 3a0anus
(B3—-BS5), nauunas c nepeoiu knemouku. Kayicowtii cumeon (yugpy, 3anamyio,
3HAK MUHYC) RuMWUmMe 6 OMOeIbHOU KlemoyuKe 6 COOMEemcmeuu ¢ npuee-
OeHHbIMU 6 Onanke oopasyamu. Eounuysl guzuueckux eenuyun nucamo He
HYJICHO.

Hebombmoit xaMeHb, OpOILICHHBIH C POBHOM TOPHU3OHTAIBHONW MOBEPXHOCTU
3eMiM oA yriaoM 60° K TOPHU30HTY, JOCTUI MakCHMalbHON BBICOTHI 5 M.
CKOJIbKO BPEMEHH IIPOILIO OT Opocka 0 TOr0 MOMEHTa, KOTAa ero CKOPOCTh
CTaja TOPU30HTATBHON?

B xamopumerp ¢ Bomoil 6pocaroT KyCOYKHM TAoILIETo JibAa. B HEKOTOpHIi Mo-
MEHT KyCOYKH JIbJla IEePECTaloT TadTh. [lepBoHaUanbHast Macca BOJBI B Kallo-
pumetpe 330 T, a B KOHI[e IpolLiecca TasHUA Macca BOABI yBenmumiaack. Ha-
CKOJIBKO YBEIHUYUIACh Macca BOABI, €CIIM MepPBOHAYANbHAs TEMIepaTypa BOJbI
20°C? Ortsert BbIpa3uTe B rpaMmax (T).

ITyuok mnapasleNbHBIX CBETOBBIX JIyded Ia-
JaeT MNEepHeHAMKYISIpPHO Ha TOHKYI coOM- — . *

paromtyto uH3y auamerpom 6 cM. Kakoso —f—fMma
(hoxycHOE paccTOSHHE JIUH3BI, €CIM JKpaH —=21— L
HaXoJWUTCs Ha paccTossHuU 50 cM OT Hee © ——
ocBellleH paBHOMepHO? OTBET BBIPa3UTE B
CaHTHMeETpax.

He 3a6y0vme nepenecmu ¢ce omeemul 8 o61ank omeemog No 1
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Yactb 3

3aoanun CI1-C6 npeocmaensaiom codoil 3a0auu, noaHoe peuieHue KOmopvlx
HeoOx00umo 3anucamey 6 Oaanke omeemoeg Ne 2. Pekomenoyemcesa npoeecmu
npeosapumenshnoe peuwienue Ha uepnoguke. Ilpu ogpopmnenuu pewenusn ¢
onanxke omeemos Ne 2 3zanuwume chauana Homep 3aoanua (Cl1 u m.o.), a
3amem peuwieHue COOMEemMcmeyoueil 3a0auu.

B 3a0aue C1 cnedyem 3anucamp pazeeprymulii omeem, nOACHAIOWUI u3u-
yecKue npoyeccyl, ONUCAHHbLE 8 3a0aue, U X00 8AUUX PACCYHCOeHU.

Ha pucynke nokasaHa npUHUUIIUANIbHAS CXEMa 3JIEKTPUUECKON LIeTIH, COCTOs-
el U3 UCTOYHUKA TOKA C OTIMYHBIM OT HYJsI BHYyTPEHHUM COIPOTHUBIIEHUEM,
PE3UCTOpA, PEOCTaTa U U3MEPHUTENBHBIX MIPHOOPOB — UACATLHOTO aMIIEPMETPa U
UJeallbHOTO BOJIbTMETpa. Vcronb3ys 3aKOHBI TIOCTOSSHHOTO TOKa, IMPOaHaIU3u-
PYHTE 9Ty CXEMY M BBIACHHUTE, KaK OyIyT H3MEHATHCS MOKa3aHUs IPUOOPOB TIPH
NEPEMENIICHUHN ABHXKKA peocCTaTa 6/71€60.
R

@ —

—J

—— I

Ilonnoe npasunvnoe peutenue kadxcooil uz 3adau C2—C6 0onicno exnrouams
3aKOHbL U (POPMYIbl, RPUMEHEHUE KOMOPLIX HE0OX00UMO U O0OCMAMOYHO
0N peuwtenus 3a0auu, a MmakxHce mamemamuyuecKue npeoopa3oeanus, pac-
yemvl ¢ YUCTEHHLIM OMEEMOM U, HPU HEe0OX00UMOCmU, PUCYHOK, HOAC-
HAIOWUIL peuienue.

Pannyc mmanets! [Imrok B 2 pa3a MeHbIIe paanyca 3eMiH, a Iepruo 0OparieHus
CIIyTHHKA, JBIDKYIIErocs BOKpyr [Imfoka mo HHM3KO# KpyroBoi opOmTe, COBITa-
JIaeT ¢ TIePHOIOM OOpaIleH:s aHAIOTHYHOTO CITyTHHUKA 3eMin. YeMy paBHO OT-
HOIIIEHHEe cpeaHux rmiotHocTer [nroka u 3emmu? O0beM ImIapa mponopIHoHa-
nen kyOy pammyca (V~R?).

B nunmHApe, 3aKphITOM MTOJIBIKHBIM TOPIITHEM, HAXOIUTCS BO3IyX. Bo Bpems
ombITa 1 00BEM BO3JyXa B IHUJIMHIPE, U €r0 aOCOTIOTHYIO TeMIIepaTypy yBe-
g B 2 pasa. Oxa3alioch, OZHAKO, YTO BO3IYX MOT IPOCAYMBATECS CKBO3b
3a30p BOKpYT MOPIIHS, W 32 BPEeMs OIBITAa €T0 JABJICHHE B IIWIHHIPE HOBBICH-
sock B 3 pa3a. Bo ckoybko pa3 M3MEHHIAch BHYTPEHHSS SHEPTUs BO3AyXa B
mutnHape? (Bo3ayx cunTaTh HaeanbHBIM ra3oM.)
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Jns uccnenoBaHusl MpeoOpa3oBaHUs AIICKTPHUYCCKON SHEPrUM B MEXaHHYe-
CKyI0 OblTa coOpaHa yCTaHOBKa, IPECTABICHHAs Ha (oTOrpaduu: OAuH KOHEI
HUTH (1) yKpeIyIeH Ha Bay 3JIeKTpoABUTATeNs (2), Opyroi MepeKuHyT depes
HETOJBIDKHBIA OJIOK, U K HeMy mpuBszaH rpy3 (3) maccoit 0,1 kr. 3a kakoe
BpeMs 3TOT Tpy3 HMOAHUMETCS Ha BBICOTY 0,4 M, €Clii NpH HANpPsDKCHUH, 3a-
(bUKCHPOBAaHHOM BOIBTMETPOM (4), U cmile TOKa, 3a()MKCHPOBAHHOW amIiep-
metpom (5), KIIJ] ycrpotictBa paBen 5%? Ilome3Hoit cumraercs pabora mo
TIOJHATHIO TPY3a.
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[IpoBogHuK AMuHOM 1 M JOBUXKETCS PaBHOYCKOPEHHO B

OTHOPOJHOM MArHUTHOM TIOJe, WHIYKIOHS KOTOPOTO ® N ®
0,5 Tn u HanpaBieHa NEPIEHIUKYISPHO IPOBOJHUKY U v
CKOPOCTH €ro IBIKeHHs. HauampHas CKOPOCTH IBHXKE-

HUusl mpoBogHuka 4 m/c. 3nadenne DJIC wHAyKIMM B — ® ®

JBIDKYIIEMCST TIPOBOJHHUKE B KOHIE IMEpeMEHICHHs Ha
pacctostHre 1 M paBHO 3 B. Uemy paBHO yCKOpEHHE, C KOTOPBIM JBIDKETCS
IIPOBOAHUK B MarHUTHOM I0JIE?

B cocyne HaxommTCs pa3peXeHHBIM aTOMapHBI BOJOPOA. ATOM BOAOpoOIa B
OCHOBHOM coctosiHnu (E; = — 13,6 3B) nornomaer ¢GoTOH U3Ty4eHUS UTHHON
BoNHBI A = 80 HM. C Kakoif MPUMEPHO CKOPOCTBIO IBMXKETCS BIAIH OT A1pa
3JIEKTPOH, BBUICTEBUINI U3 aTOMa B pe3yNbTaTe HOHH3ALUN? DHEprueil Temno-
BOTO JIBWKEHHsI aTOMOB BOAOPO/a MpeHeOpeys.
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Enunbiii rocynapcrBennslii 3k3amer no ®U3NUKE
Bapuant Ne 3
I/IHCprRIII/lf[ 10 BBINNOJIHCHHUIO pa60T1,1

JIis BBIMTOJTHEHHST 3K3aMECHAIMOHHOW padoThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyT). Pabora cocrout u3 3 yacrei, BKiIrodaromux 36 3ama-
HUH.

Yacte 1 comepxur 25 3amannii (A1-A25). K xaxknomy 3amanuio maercs 4
BapHaHTa OTBETa, U3 KOTOPHIX MPABHIILHBIN TOJHKO OJIHH.

Yacts 2 cogepxur 5 3aganuii (B1-B5), Ha xoTophIe clieayeT nath Kpat-
kuii orBet. Jlns 3amanuiit Bl u B2 oTBer HeoOXoanMo 3amnmcaTh B BUE Habopa
uudp, a i 3aganuit B3—BS B Buae uncna.

Yacte 3 coctout u3 6 3amanmii (C1-C6), Ha KOoTOpBIE TpeOyeTcs AaTh
pa3BepHYTHII OTBET.

[Ipu Bommonnenun 3aganuii B3—-B5 yactu 2 3HaYeHue MCKOMOW BelUYU-
HBI CJIElyeT BBIPA3UTh B TEX SAMHUNAX (PU3MYECKUX BEIUYMH, KOTOPHIC yKa3a-
HBl B ycJoBUU 3agaHus. Eciin Takoro ykasaHusi HET, TO 3HAUEHUE BEJIMYHMHBI
cienyet 3anucaTh B MexayHaponHoi cucreme eaunul] (CH). Ilpu Berumucie-
HUU pa3peniaeTcs UCI0ab30BaTh HEMPOTrPAMMHUPYEMBbIH KaJIbKYJISATOD.

BauMarensHO mpouunTaiiTe KaXkJi0e 3a/laHrie U MpejuiaracMble BapHaHThI
OTBETA, €CIU OHU MMeIoTcs. OTBeyaliTe TOJILKO IOCJIE TOrO, KaK BBl IOHSIN
BOIIPOC U MPOAHAIIM3UPOBAIIA BCE BAPUAHTHI OTBETA.

Brimonusiite 3a1anust B TOM MOpsAKE, B KOTOPOM OHM JaHbl. Eciu kakoe-
TO 3a/IaHHE BBI3BIBACT y BAC 3aTpyIHEHHUE, NMPOIycTuTe ero. K mponyueHHbM
3aJITaHUSIM MOYKHO OYIeT BEPHYTHCS, €CIIH Y BAC OCTAHETCS BPEMsl.

3a BBITIOJTHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3aIaHUI JTaeTCsl OJIMH WU 00-
nee OanoB. baniel, moMydYeHHBIE BAMH 32 BBITIONIHEHHBIE 3a/IaHUS, CYMMHPY-
forcst. [TocTapaiiTech BHIITOJHUTH KaK MOXKHO OOJIbINe 3aJaHnuii U HaOpaTh Hau-
0oJIblIIee KOJUYECTBO OAILIOB.

Kemaem ycnexa!
Hwxe mpuBeieHBI CIIpaBOYHbIC JaAHHBIE, KOTOPBIE MOTYT IMIOHAI0OOUTHCS
BaM TIPH BBITIOJTHEHUH PabOTEHI.

HeCﬂTI/I‘lHLIe NPUCTABKH

Koncmanmut
YHUCJIO T n=23,14

2
YCKOpeHHe CBOOOTHOT0 NaJeHus Ha 3emire g=10wm/c

IpaBUTAlIMOHHAS OCTOSHHAS
YHUBEpCcallbHast a30Bast IOCTOSHHAS
noctostHHas bormpMvana
MOCTOSIHHASE ABOTapo

G=6,7-10" HmY/kr?
R = 18,31 JIx/(monp-K)
k=1,3810"% Ji/K
Ny = 6:10% momp '

8
CKOPOCTB CBETa B BaKyyMe c=310"m/c

1

9y 22
K05 QHIMEHT IPONOPIHOHANTBHOCTH B 3akoHe Kymona k= ——=9-10" H-m/Kn

MOJyJIb 3apsiia HJIEKTPOHa (3JIeMEHTapHBIN
IEKTPUUYECKUH 3apsin)

noctosinHas [1manka

dme,

e=1,6:10"Kn
h=6,610"* Ilx-c

Coomuowenue medcoy pasnuyHbIMu eOUHUUAMU

TeMIeparypa

aTOMHas €IMHUIa MaCChl

0K=-273°C
laewm =1,66-107 kr

1 aToMHas eAMHUIIA MacChl 3KkBHBajieHTHA 931,5 MaB

1 57IeKTPOHBONBT

15B=1,610" Jix

Macca wacmuy

JJEKTpOHA 9,1-107 kr ~ 5,5-10*a.e.m.

MIPOTOHA 1,673-107 xr = 1,007 a.e.m.

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

IThomuocmo MOJICOJIHEYHOTO Macja 900 kr/™m°
BOJIBI 1000 xr/m’ AUTIOMUHUS 2700 kr/m’
npeBecuHE (cocHa) 400 Kr/m Kenesa 7800 Kr/™m’
KepocrHa 800 kr/nm’ pTyTH 13600 kr/m’

Yoenvnaa mennoemrxocmeo

Bomel  4,2:10° Jk/(xr-K) amomunusa 900 JTx/(xr-K)
mpaa 2,1-10° Jhi/(xrK) Meau 380 Ix/(xr-K)
Kenesa 640 JTx/(xr-K) YyyryHa 500 JTx/(xr-K)

CBHUHILA 130 JIx/(xr-K)

Yoenvnasa mennoma

napoo0Opa3oBaHUs BOJBI 2,3-10°® Iix/xr

IJIaBJICHUA CBUHIIA
IJIaBJICHHUA JIbJa

2,5-10* Jik/xr
3,3-10° Jx/kr

|H0pMafleble yenosus  nasinenne 10° IMa, temmeparypa 0°C

Haumeno- | O6o3naue- MHo0xu- Haumeno- | O603Haue- MHo0xu-
BaHHe HHUe TeJb BaHHe HHUe TeJb
rura I 10° CaHTH c 1072
mera M 10° MUJIIA M 10°
KHJIO K 10° MHUKpPO MK 10°
TEKTO T 10° HaHO H 107
e I 107 IHKO it 10712
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Monapuasa macca

azora 28107 xr/monb Kucjaopoza 32:10° xkr/moms
aprosa 40-10° kr/Monb JIUTHS 6-10° xr/mMonb
BOJIOpPOZIA 2.10° xr/mMonm MoJHbIeHa 96-10°  kr/™MonB
BO3IyXa 29.107 Kr/Momb HEoHa 20-10°  Kr/MOTB
TeIus 4.10° xr/mMonp yIIeKUCIoro raza  44-10°  Kr/monb
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Yacts 1

Ilpu evinonnenuu 3aoanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
ebinonHaemozo eamu 3aoanus (A1-A25) nocmaevme 3naxk «x» 6 Kiemouxe,
HOMED KOMOPOU COOMEEMCmeEyen Homepy blOPAHHO20 6aMU Omeemd.

. -
JlBa aBTOMOOMJIS ABIDKYTCSI IO NPSIMOMY IIOCCE: MEPBBI CO CKOPOCTBIO U,

BTOPOI CO CKOPOCTHIO (—4 V) oTHOCHTENBHO Mmocce. CKOPOCTh MEPBOTO aBTO-

MOOMIISL OTHOCUTENIBHO BTOPOT'O PaBHA
-> -> -> ->

1) -5v 2) Sv 3) 3v 4) -3 v

B unepuunanbHOii cucreme orcuera cuia F cooOIaeT Telxy Maccoil m ycKkope-

Hue a. Kak u3MeHUTCs ycKOpeHHe Tela, eClIM MacCy Tena B 2 pa3a YMEHBUINTb,

a JIEHCTBYIOILYIO Ha HETO CUITY BJIBOE YBEIUYUTH?

1) yBemmumtcs B 4 paza
2) yMeHbIIUTCS B 2 pasa
3) ymensumrcs B 4 pasa
4) yBenuuurcs B 2 pasza

JlBa MaJeHbKMX IIApUKa Maccoil m KaXKAblil HaXOASTCS Ha PacCTOSIHUU 7 ApPYT
OT Jpyra u nputsruBaroTcs ¢ cuiioil F. KakoBa cuiia rpaBUTaIllMOHHOTO MPUTS-
KEHUS IBYX APYTHX LIAPHKOB, €CIH Macca KaXJ0ro W3 HHUX 2m, a PaCCTOSHUE

1
MEXIY HX EHTPAMH Er?

1) 2F 2) 4F 3) 8F 4) 16F

JlBe TelmexKH ABMXKYTCS HABCTpedy IPYT APYTy C OJUHAKOBBIMU 110 MOIYIIO
CKOpOCTAMH L. Macchl Tenexek m 1 2 m. Kakoii OyieTr ckopocTb IBHXEHHS Te-
JIe’KEeK Tocsie UX abCOMOTHO HEYHPYroro CTOJIKHOBEHUS?
3
1) —v
2

2 1
2) —v 3) 3 4) —v
)3 ) 3v )3

Tspkenblii MOJIOT MajiacT Ha CBar0 W BOMBaeT ee B 3eMit0. B sToM mpomecce
MIPOMCXOIUT IIpeoOpa3oBaHMe

1) moTeHUIMaTbHOM YHEPrHU MOJIOTA B MOTCHIIUATIBHYIO SHEPTHIO CBAU

2) KMHETHYeCKOH PHEPrHHM MOJOTa BO BHYTPEHHIOI 3HEPIHI0 MOJOTAa, CBaW,
MOYBBI

3) BHyTpeHHell PHepruy MoJIOoTa B KHHETHUYECKYIO U MOTCHIUAIBHYIO YHEPTHIO
cBau

4) BHyYTpeHHEN dHEpruu MOJO0Ta BO BHYTPEHHIOIO HEPIUIO CBAaU U TTOUBBI

© 2009 denepanbHas ciyxba o Hag30py B chepe obpazoBanus u Hayku Poccuiickoit denepaunn
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CKOpOCTh Tella, COBEPINAIONIET0 TAPMOHIUECKUE KOJIeOaH s, MEHSETCS C Teve-
S

HUEM BPEMEHH B COOTBETCTBUU C ypaBHeHUeM u =2-10"° sin3m¢, rae Bce Beu-

4yrHBI BeIpakeHbl B CH. AMIITHTY 12 KOJleOaHui CKOPOCTH paBHA

1) 210 2 m/c 2) 61072 mlc 3) 3wmlc 4) 3 wm/c

INonBemeHHBI HAa NPYXHUHE TPY3UK COBEPIIACT TApMOHMYECKHE Kojebanus. B
TabuIe IpeACTaBICHB! KOOPAUHATHI TPy3UKa 4epe3 OAUHAKOBBIE MIPOMEKYTKH
BpeMeHH. Macca rpysuka 100 r. Kakosa, npuMepHO, )ECTKOCTh MPYKUHbI?

1(©)] 0 [0,1]02]03]04]05]0.6][0,7
x(em) 6 131031613013

1) 75 H/™m 2) 50 H/m 3) 12,5 H/m 4) 25 H/™m
B cocyne naxoaurcsa cmech nByx raszos: 0,5 Mojb kuciaopona u 4 MOJb BOAOPO-

na. KakoBo cooTHOIIEHHE Macc m KACIOPOaa U 7, BOIOPOAa B cocye?

1) my = 2m2 2) 81’)11 =mp 3) 2}’}11 =my 4) my; = 8I’I12

BHyTpI/I TBEPABIX TEIT TEIIO00MEH OCYMIECTBIIACTCA MMPEUMYIICCTBEHHO ITYTEM

1) xoHBekuuu

2) TemIONPOBOTHOCTH M KOHBEKIIUH
3) u3myuyeHUs U KOHBEKIUU

4) TemIoNmpOBOIHOCTH

W eanmpHbIH Ta3 pacompsieTcs IpH MOCTOSHHOW Temneparype. Ero BHyTpeHHs
SHEPTHs MPUA ITOM

1) yBeJMYMBAETCS WIIM YMEHBIIACTCS B 3aBHCHMOCTH OT CKOPOCTH W3MEHEHHS
obbeMa

2) yBenuuyuBaeTcs

3) ymeHblIaeTcs

4) He u3MeHseTCs

B xepamudeckyro dYamieuky (THIEIb)
OITYCTHJIU DJICKTPUYECKUN TEPMOMETD
U HACHINAIN KPHCTAJUIMYECKOH Cephl.
ITocie 3TOro TUrenb MOMECTHIH B
neyb. JluarpaMma U3MEHEHHsI TeMIIe-
patypbl Cepbl C TEUeHHEM BPEMEHH
noka3aHa Ha pucyHke. Ileus npu no-
CTOSIHHOM HarpeBe nepeaaBsaia cepe B
cpenteM 1 k/DK DHEpruu B MHUHYTY.
Kakoe KoJM4ecTBO TEIUIOTH EPeIaHo Cepe Ha y4acTKe ee IIIaBieHus ?

1) 6 x/Ix 2) 2 x]JIx 3) 10 x/Ix 4) 4 x]Ix

10 ¢, MUH

6 8

4

[ NS ST W,
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B onHOM U3 ONBITOB CTamu HarpeBaTb BO3AYX B COCYAC IMOCTOSIHHOI'O o0beMa.

IIpu 3TOM Temmeparypa BO3IyXa B COCYJE MOBBICHIACH B 3 pasa, a ero JaBiie-
HHUE BO3pocio B 2 pa3a. OKka3anock, 4YTO KpaH y cocyna OBUI 3aKPHIT IUIOXO, H
4yepe3 HeTro MPOCavuBajICs BO3MyX. Bo CKOJNIBKO pa3 H3MEHWJIACh Macca BO3ayXa
B cocyne?

1) yBenuumnach B 6 pa3
2) yMmeHbIIHIACh B 6 pa3
3) yBemnuuiach B 1,5 pasza
4) ymensbmmiacs B 1,5 paza

IIpu mepemMenieHrH TOJI0KHUTEIBHOTO AIIEKTPUIECKOTO 3apsia B 3JEKTPOCTATH-
YECKOM I10JIe U3 TOUkU ¢ noTeHnuaioMm 20 B B Touky ¢ morenuuanom 12 B co-
Bepmaetcs padora 0,64 k. Uemy paBHO 3Ha4eHUe 3apsaaa?

1) 0,08 Kn 2) 0,053 Kn 3) 0,032 Kn 4y 0,02 Kn

YeMy paBHO BpeMs MPOXOXKACHHUS TOKa CHIIOW 5 A MO NPOBOJHHKY, €CIU MPH
HaIpsDKCHHUHU Ha ero koHnax 120 B B IpoBomHMKE BBIIETSACTCS KOIUYESCTBO TEIl-
not1hl, paBHoe 540 kJx?

1) 09¢ 2) 187,5¢ 3) 900 c 4) 22500 ¢

Ha PUCYHKEC 3alleyaTi€eH TOT MOMEHT JACMOHCTpAllOH-

HOTO JKCIIEPHMEHTA IO MPOBepKe mpaBuia JleHna, Ko-

rJa BCe MpPeAMEThl HEMOIBIKHBI. FOKHBIA MOJIOC

MarHuTa HaXOJMTCS BOJM3M CILIOLIHOIO MeTaJlInye- S
—

CKOro Kouiblla. KOpOMBICIO ¢ METaITHYECKUMH KOJb-

LIaMH MOXKET CBOOOJHO BpPAaIIaThCsl BOKPYT BEPTHKAIb-

HOU omopsl. Ecny Temeph mepeABUHYTh MarHUT BIIPAaBO, TO OMIDKaiIIee K HEMy
KOJIBIIO OyJeT OTTAJIKHBAThCS OT MATHUTA. JTO OTTAJIKHBAHHUE — PE3yIbTaT

1) B3auMOZEWCTBUS MarHUTa C MarHUTHBIM II0JIEM HHIYKIMOHHOTO TOKa B

KOJIbIIC
2) T'paBUTAallTUOHHOTO B3aMMOJICCTBUS MarHuTa U KoJibIla
3) KYJIOHOBCKOT'O B3aMMOJCHCTBHUS 3apsAA0B B MAarouTe U KOJIbLEC
4) B3aMMOJEHUCTBUS WHAYKIIMOHHBIX TOKOB B MArHuTe U KOJIbLEC
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Kak u3menurcs nepuon COOCTBEHHBIX QJICKTPOMArHUTHBIX

Kose6aHui B KOHTYpe (CM. PUCYHOK), eciu Kirod K nepe-
BECTH U3 NOJI0XKeHUs | B monoxenue 2?7

1) ymensmmres B 3 pasa
2) yBemmumTcs B 3 paza
3) ymensmmrcs B 9 pas
4) ysemuuurcs B 9 pa3

Jlyun OT ABYX J1a3epoOB, CBET KOTOPBIX COOTBETCTBYET
AMHaM BOSH A 1 0,5, I00YEPEHO HATIPABIISIOTCS MEp- __y,
MICHANKYJIIPHO TUIOCKOCTH JH(PAKIMOHHOH pEeIIeTKH

(cMm. pucyHok). PaccrosiHne Mexxay HyJEBBIM U IEPBBIM pemlerka  dKpaH
IU(PaKIIMOHHBIM MAaKCUMyMaMH Ha y/IaJICHHOM 3KpaHe

1) B 0oOouX ciydasx OJHHAKOBO

2) BO BTOpPOM ciy4ae B 4 paza Oomblie
3) BO BTOpOM ciiyuae B 2 pa3a Gonblie
4) BO BTOpPOM Cilyuyae B 2 pa3a MEHbIIIE

Kakoe u3 CJICAYIOIUX yTBep)KZ[eHI/Iﬁ CIIpaBCAJIMBO COIJIAaCHO CHEeUAIbHOMN TEO-
pyun OTHOCHUTCIIBHOCTH?

1) [dns oObsacHeHUs M0O0ro (GpU3NYecKoro Mmpolecca BCE CUCTEMBI OTCUETA
PaBHOIIPABHBL.

2) OOGbscHeHHe TH000r0 (HU3MIECKOTro MPOIEcca OTHOCUTENBHO U MHAUBHIY-
aJbHO JJI KaKJOW MHEPLMAIbHOW CUCTEMBI OTCUETA.

3) Hust o6bscHEeHUs 1r000ro (pU3MUECKOro mpoiecca BCe HHEPIUAIbHbIC CUC-
TEeMBI OTCUETA PAaBHOIIPABHBI.

4) KoppekTHoe 00BsACHEHHE JTFO00TO (PHU3UIECKOTO MPOIECca BO3MOXKHO TOJb-
KO B MHEPLUAIbHOM cCUCTEME OTCUETA.

B nenu nepeMeHHOro TOKa HalpspKEHUE Ha KOHLIAX MICAJIbHON KaTyIKU U3Me-
HSIETCS C IMKIIMYECKOil 9acTOTON =48 ¢ . AMIITUTY]a HATIPSDKEHUST U CHITBI
TOKa COOTBETCTBEHHO paBHbl Uy, =24 B u [,=1 A. Haligure uHAYKTUBHOCTH
KaTyIIKH.

1) 0,005 T 2) 0,5TH 3) 1Tu 4) 24Tw
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B cooTBercTBUM ¢ rumore3oi, BeABHHYTON Jlyn ne Bpoitnem, wacTuisl obna-

A21

A22

A23

A24

JIAI0T BOJIHOBBIMU cBoWcTBamMu. Kakoe sBIEHHE MOJDKHO HAOMIOAATHCS IIPH

MIPOXO’KACHHUH MTOTOKA 3JIEKTPOHOB Uepe3 ABe OJIIM3KO pactosIokKEHHbIE Ienn?

1) unTepdepeHIms

2) oTpaxkeHue

3) IBMXEHHE CO CKOPOCTBIO, OOMBIIEH CKOPOCTH CBETA MOCHIE MPOXOXKICHUS
miesei

4) BO3HMKHOBEHHE CHJIBI JJICKTPUUECKOTO MPHUTSHKEHHUS MEXKIY JICKTPOHAMHU

Slmpo Kakoro osreMeHTa o0pasyeTrcs TMocie JABYX —IIOCIEeIOBaTEIbHBIX
252
o-pacmanoB U3 sapa 182 No ?

1) %eCf 2) “Cf 3) %eCm 4) 100 Fm

B kako#i u3 cTpodek TabIuIlbl MPaBUIBLHO YKa3aHa CTPYKTYpa siapa 13 F?

p — 4MCIIO IPOTOHOB 1 — 9HUCII0 HEUTPOHOB
1) 9 8
2) 9 17
3) 17 9
4) 17 26

OL-A3JTy4YCHHEM HA3bIBAIOT
1) mOTOK MpPOTOHOB

2) MOTOK 3JIEKTPOHOB

3) mOTOK siep renus

4) sMeKTPOMArHHTHBIE BOIHBI yacToToii cbime 102° 'y

Ha PUCYHKC ITIOKa3aHa 4YacCTb MIKaJbl KOMHATHOI'O
tepmomerpa. Ompezenure abCONOTHYIO TeMIlepa-
Typy BO3AyXa B KOMHATE.

= = ]
w el o
1) 21°C 2) 22°C 3) 275K 4) 295K
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Bucmyr 2;; Bi B pesynbrare pammo-

AKTUBHOTO pacrnaza HNepexoauT B

paﬂHO&KTHBHI:IfI HU30TOII  TaJlJIMsA

2% Tl, KOTOpBIA 3aTeM IpeBpala-

€TCs B CTAOMIIBHBIA M30TOII CBHHIIA

*%Pb. Ha pucynke mNpHBEIEHBI

rpaduKy M3MEHEHHs 4MCIa aTOMOB
¢ TedeHueM BpemeHu. Kakoil rpa-
(MK MOXET OTHOCHTBCA K H30TOILY ‘
BHCMYyTa g3 Bi ? 0 50 1000
1

2) 2

3) 3

4) HU OAWH U3 NIPEACTABICHHBIX IPAPHUKOB

1500 t, Mmun

Yacts 2

B 3a0anusx BI-B2 mpebyemca ykazamp nociedo6amenbHOCmy yugp, co-
OmMEemMCcmeyIwux nNPAasuIbHOMY Omeeny. Imy nociedo8amenabHoOCHy cie-
dyem 3anucamo CHaA4anNa 8 MEeKCM IK3IAMEHAUUOHHOU padomel, a 3amem ne-
peHecmu 6 61ank omeemog Ne 1 6e3 npoodenoe u opyzux cumeonos. (Lugput 6
omeeme MO2yn nOGMOPAMbCA.)

WneanbHplil OAHOATOMHBIM ra3 NEpPeXOauT U3
cocTosiHEA | B cocTosHHE 2 (CM. aHarpaMmy).
Macca raza He MeHsiercs. Kak BenyT ceds mepe- 2
YHCJICHHBIC HI)KE BEIWYMHBI, OMMCHIBAIOIINE §
9TOT ra3 B X0/i¢ YKa3aHHOTO Ha JHarpaMme Ipo-
necca?

K ka0t mo3unuy mepBoro cToydIa moaoepu-
T€ COOTBETCTBYIOLIYIO IO3UIIMIO BTOporo u 3a- 9 T
MTUIIUTE B TaONHITYy BEIOpaHHBIE HU(PHI IO COOTBETCTBYIOIIMMH OYKBaMU.

BEJIMYMHBI XAPAKTEP USMEHEHU S
A) naBneHme raza 1) yBenuumBaercs
b) oObem raza 2) yMeHbIIaeTcs
B) BHyTpeHHSS SHEPrHA 3) He H3MeHsAeTCA

p

A b B
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KaK BeAyT ceOs IepedrcIieHHbIe HIDKE XapaKTEPHUCTUKH aTOMHOTO sapa IIpH
[3 -pacniayie?

YCTaHOBUTE COOTBETCTBHE MEXIY (H3MUSCKUMH BEIHMYHMHAMH, XapaKTepH-
3YIOIINMH SIIPO, U XapaKTepOM X H3MEHEHUS.

K xaxmoif mo3unmy IepBoro cToadna noadepuTe COOTBETCTBYIONIYIO O3UITHIO
BTOPOTO W 3alMIINTE B TAOIWILy BEIOpaHHBIE IH(PHI TOX COOTBETCTBYIOMINMH
OyKBaMu.

BEJIMYMHbBI XAPAKTEP UBMEHEHUA
A) MaccoBoe 4HCIIOo Aapa 1) He m3meHseTcA
B) 3apsn sopa 2) yBeTHMYHBACTCA
3) ymeHbIIaeTcs
A b

Omeemom K Ka)@coomy 3a0anuto Imoii yacmu dyoem HeKomopoe 4ucio. Imo
yucno Haoo 3anucams ¢ 61anK omeemoe Ne 1 cnpasa om Homepa 3a0anus
(B3—-BS5), nauunas c nepeoiu knemouxu. Kayicowiii cumeon (yugppy, 3anamyio,
3HAK MUHYC) nuwume ¢ OMoOeabHOll KlemouKe 6 COOMmEemcmeuu ¢ npuee-
OeHHbIMU 6 Onanke oopasyamu. Eounuysl ghuzuueckux eenuyun nucams He
HYJHCHO.

HeOonpmioii kaMeHb OpOCHIIN ¢ POBHOW TOPH30HTANBHON ITOBEPXHOCTH 3EMIIU
noJ yrioM 60° k ropu3oHTy. Ha Kakyro MakCHMaJIbHYIO BBICOTY ITOJHSIICS Ka-
MEHbB, €CIIH POBHO 4Yepe3 1 ¢ mocie 6pocka ero ckopocTh ObLIa HampaBJeHa Io-
PHU3OHTAIBHO?

B kanopumerp ¢ BoJoi OpOCarOT KYCOYKH TArOLIETO JIbIa. B HEKOTOpHIH Mo-
MEHT KyCOYKH JIbla IIEPECTAIOT TasATh. [lepBoHaUanbHas Macca BOIbI B Kallo-
pumetpe 330 T, a B KOHILIE Ipollecca TasHHsS Macca BOAbl yBemuuuiaack. Ha-
CKOJIBKO YBEJIMUYHIACh Macca BOABI, €CIIM MEPBOHAYaNbHAs TEMIEpaTypa BOJbI
20°C? OTBeT BbIpa3uTe B rpamMmax (T).

ITy9ok mapayuienbHBIX CBETOBBIX JIyded Mmajaet
HEPHEHIUKYIIPHO HA TOHKYI0 COOMPAIOILYIO _::
JIMH3Y ONTHYECKOW cuioh 4 nnrtp. DKpaH, HA- —

XOJAIMICA HA PACCTOSHMU 75 CM OT JUH3bI, ~ D% T
OCBeIlleH HepaBHOMepHO. KakoB amamerp JmH- —

361 (B CM), €CIIM BHEIIHUH IHAMETP CBETIIOTO
KOJIbIla Ha sKpaHe 12 cm?

He 3a6y0vme nepenecmu éce omeemol 6 01anK omeemos Ne 1
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Yacrts 3

3aoanus C1-C6 npeocmasnaiom codoii 3a0auu, noanoe peuienue KOmo-
PbIX Heobxo0umo 3anucame 6 Onanke omeemog N 2. Pexomenoyemcs
nposecmu npedgapumensroe peuieHue na uepHosuke. Ilpu ogpopmnenuu
Ppeuwtenus ¢ branke omeemog Ne 2 3anuwiume cnauana Homep 3aoanus (C1
u m.o.), a 3amem peuienue cOoOmeemcmaylouiell 3a0auu.

B 3a0aue CI cnedyem 3anucamp pazeepHymolii 0meem, NOACHAIOWUIL Pu-
3uyecKue npoyeccovl, ONUCAHHBIE 8 3a0ate, U X00 8AULUX PACCYHCOEHU.

- Ha PUCYHKC NOKa3aHa NMPUHIMNHAJIbHAA CXEMa BHGKTpI/I‘{eCKOI/I e, COCToA-

niel U3 UCTOYHMKA TOKA C OTIMYHBIM OT HYJISI BHYTPEHHUM COIPOTHUBIICHUEM,
pes3ucTopa, peocTata ¥ H3MEPUTENBHBIX IPUOOPOB — HICATHHOIO aMIIepMETpa U
U7EaIbHOTO BOJBTMETpA. VcIob3ys 3aKOHBI IOCTOSHHOTO TOKA, IPOaHAJIU3U-
pYHTeE 3Ty CXeMy U BBIICHUTE, KaK OyIyT M3MEHATHCS MOKa3aHHUS IpHOOpPOB IIpH
HepeMEILEHUH JBHKKA PEOCTaTa 61paso.
R
—

ol

— v o

Ilonnoe npasunvhoe peuwienue Kaxcooit us zaoau C2—C6 001xcHo eKknrouams
3aKOHbL U HOpMYbl, NPUMEHEHUE KOMOPBIX HE0OX00UMO U 00CMAMOYHO
013 pewlenus 3a0auu, a makdice mamemamuiecKkue npeoopazoeanus, pac-
yemvl ¢ YUCTEHHLIM OMEEMOM U, Hpu HeoOXO00UMOCmU, PUCYHOK, HOAC-
HAIOWUIL peuienue.

Pannyc nmanets! IImrok B 2 pa3a MeHbIIIe paanyca 3eMid, a Iepruo oOparneHus
CIyTHHKA, JBIDKYyIIerocs Bokpyr Ilmroka mo HHM3KOHM KpyroBoit opOuTe, coBIa-
JlaeT ¢ IepHoA0M OOpallleHHs aHAIOTHYHOTO CITyTHHKA 3eMiau. YeMy paBHO OT-
HoleHHe cpenHux miuoTHocted ITmoka u 3emnu? O6beM Mmapa MPONOPLUOHA-
nen kyOy pamuyca (V~R?).

B umnunape, 3aKphITOM MOABHKHBIM TOPIIHEM, HAXOAUTCSI OJHOATOMHBIN Uae-
anpHBI Ta3. Bo Bpems ombiTa Ta3 cxajld M OXJAJWIH TaK, YTO €ro 00beM
YMEHBIIWICS B 4 pa3a, a aOCONIIOTHAS TeMIIepaTypa cTaja MeHsbIe B 6 pa3. Oka-
3aJI0Ch, OZJHAKO, YTO ra3 MOT IPOCAYMBATHCS CKBO3b 3a30p BOKPYT MOPIIHS, U 32
BpeMsl OTbITa JaBJCHUE ra3za CHU3WIOCH B 3 pa3a. Bo ckonbko pa3 u3MeHunach
BHYTPEHHSS SHEPIus raza B HUIMHIpe?
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Jns mccnemoBaHus MpeoOpa3oBaHUs AIIEKTPHUECKOM SHEPrUM B MEXaHHUe-
cKyto OblTa coOpaHa ycTaHOBKA, Tpe/IcTaBIeHHas Ha ¢poTorpaduu: OJiH KOHEIl
HUTH (1) yKpemseH Ha Baly 3JIeKTpojaBUTraTens (2), Ipyroif MepeKHHyT uepes
HETIOBIDKHBIN OJIOK, M K HeMy mpuBs3aH Tpy3 (3) maccoit 0,1 kr. 3a xakoe
BpeMs 3TOT Ipy3 HOZHUMETCS Ha BeicoTy 0,4 M, eclnu NpH HAIpsHKEHUH, 3a-
(HUKCUPOBAaHHOM BOJBTMETPOM (4), U cHile TOKa, 3a(UKCUPOBAHHON amiep-
metpom (5), KIIJ] ycrpoiictBa paBeH 5%? Ilome3Hoil cumraercss pabora mo
HOJHATHIO IPy3a.
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T'opu3oHTanbHO pacnooKEHHbIH NPOBOAHUK JUIMHOW 1 M

O]
JIBUDKETCSI PABHOYCKOPEHHO B BEPTHKAIBLHOM OJHOPOIHOM © =
MarHUTHOM II0JIe, MHIyKInus kotoporo paBHa 0,5 Tx u Ha- v
NpaBJieHa NEPIEHIUKYJIIPHO IIPOBOJHUKY U CKOPOCTU €r0 o o

JBIDKEHUS (CM. pHCYHOK). [Ipy HadanbHO#M CKOPOCTH Mpo- 5

BOJIHHKA, PaBHOI HYJIIO, MPOBOAHUK IepeMecTHiIca Ha | M.

OJIC uHAyKIMY Ha KOHIAX IMPOBOJHMKA B KOHIIE IepeMereHus pasHa 2 B. Ka-
KOBO YCKOpEHHE MPOBOAHUKA?

B cocyne HaxomMTCsl pa3peXEeHHBI aTOMapHBIH BOJOPOA. ATOM BOIOpoIa B
OCHOBHOM coctosiuu (E; = — 13,6 3B) nornomiaer ¢GOTOH U3Iy4eHHs JAIHHON
BoNHBI A = 80 HM. C Kakoll NMPUMEPHO CKOPOCTBIO IBIDKETCS BIAIH OT sapa
9NIEKTPOH, BBUIETEBUIMI U3 aToMa B pe3ysbTaTe HOHU3AMU? DHEprueu Terio-
BOTO IBHKEHUSI aTOMOB BOAOPO/Ia IPEHEOpeYb.
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Enunelii rocyaapcreenHblii 3x3amen no ®PU3UKE
Bapuant Ne 4
I/IHCprKHl/Iﬂ 0 BBINNOJTHCHHUIO paﬁOTbI

Jns BBIIOMHEHHWS 5SK3aMEHAI[MOHHOM paboTHl 1O (M3HKE OTBOAWUTCS
3,5 gaca (210 munyT). Pabota cocrout u3 3 wacreil, BKiIroyaronmx 36 3ana-
HUH.

Yacts 1 comepxur 25 3amannii (A1-A25). K xaxmoMy 3amannio gaercs 4
BapHaHTa OTBETA, M3 KOTOPBIX MPABMIIEHBIHN TOJIBKO OMH.

Yacts 2 comepxur 5 3amanuii (B1-B5), Ha KoTOpHIE ciemyeT AaTh Kpart-
kuii orBet. [l 3amanuiit Bl u B2 orBer HeoOXoanMo 3amucaTh B BUIe Habopa
uudp, a Ui 3agaauii B3—-BS B Buje uncna.

Yacte 3 cocrout u3 6 3amanmii (C1-C6), Ha KOoTOpBIC Tpedyercs HaTh
Pa3BEpHYTBII OTBET.

IIpu Beimonuenuu 3ananuii B3-B5 wactu 2 3HaueHune MCKOMOW BEIHYU-
HBI CIIeAyeT BBIPA3HTh B TEX €AMHHUIAX (PU3NUECKUX BEIUYUH, KOTOPHIE yKa3a-
HBI B yCJIOBUM 3afaHus. Eciu Takoro ykazaHusl HET, TO 3HaU€HHE BETUYHHBI
cnexyet 3anmcath B MexayHaponHoil cucreme equnun (CH). Ilpu Beruucie-
HUU pa3peniaeTcs HCIoIb30BaTh HEMPOrPAMMUPYEMBIH KalbKyJISTOP.

BHuMaTenpHO NpouuTaiTe Kakaoe 3aJaHue U MpeasiaraéMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IMOCHE TOro, Kak Bbl MOHSIIH
BOMNPOC U MPOAHAIN3UPOBAIN BCE BAPUAHTHI OTBETA.

Brinonssiite 3aaHus B TOM MOPSAAKE, B KOTOPOM OHM JaHbl. Ecnu kakoe-
TO 3aJlaHH€ BBI3BIBACT y Bac 3aTpyJHEHUE, NpomycTuTe ero. K npomymeHHbM
3aJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BAC OCTAHETCS BpEMsl.

3a BBIMOJHEHHE Pa3IMYHbIX 110 CJIOKHOCTH 3aJaHUI TaeTCsl OWH WK 00-
nee O6amoB. bammel, momydeHHBIE BaMH 32 BBINOJHEHHBIC 33aHHS, CYMMHUPY-
totcs. [TocTapaiiTeck BBIOTHATH KaK MOKHO OOJIBINIE 3alaHUN U HAOpaTh HaW-
OouTbIIIee KOMMYECTBO OalIoB.

Kenaem ycnexa!
Hioke mprBeieHB! cripaBOYHbIE JaHHEBIC, KOTOPHIE MOTYT MOHAIOOUTHCS
BaM IIPH BBITIOIHCHUH PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO T

noctostHHast bonmpiMana
MOCTOSTHHAST ABOTaJpo
CKOPOCTB CBETa B BaKyyMe

NIEKTPUUECKUH 3apsi)
nocrosiHHas [lranka

YCkope€nue CBOGO,HHOFO nazieHust Ha 3emiie
rpaBUTAllMOHHAsA MOCTOAHHA
YHUBEPCaJIbHAsA ra3oBas NNOCTOSIHHAsA

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

n=3,14
g=10m/c?
G=6,7-10"" H-m%/xr’
R = 8,31 JIx/(monsK)
k=1,3810"% JIx/K
Ny = 6-10% monp™!

c=310%m/c
1
k= ——=910° H-MYKr’
4me,
e=1,610"Kn

h=6,610"" lx-c

TeMmepaTypa
aTOMHasi CIMHMIIA MACCHI

1 57IeKTPOHBOJIBT

1 aTomHast C€AUHHIIa MaCChl 9KBHBaJICHTHA

Coommuouwtenue mexcoy pasiuyHviMu eOUHUYAMU

0K=-273°C
laem =1,66:107% xr

931,5 MsB

15B=1,610"° I

Macca ywacmuy

Haumeno- | O6o3naue- MHO0XKH- Haumeno- | O6o3naue- MHO0XH-
BaHHe HHE TeJlb BaHHe HHE TeJdb
rura r 10° CaHTH c 107
Mera M 10° MUJUIA M 10°
KHJI0 K 10° MHKpPO MK 10°°
TEKTO T 10° HaHO H 107
nenu I 10! ITHKO i 10"

JJEKTpOHA 9,1-107'kr ~ 5,5-10 " a.e m.

MPOTOHA 1,673-10’27 kr =~ 1,007 a.e m.

HEHTpOoHa 1,675-10% kr ~ 1,008 a.e M.

ITnomnocmo M0/ICOJIHEYHOTO Macia 900 kr/m’
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npesecuus (cocma) 400 kr/m’® xKeresa 7800 kr/m’®
KepocuHa 800 xr/nm’ pTyTH 13600 xr/n’

Yoenvnaa mennoemxocms
Bomel  4,2:10° Jk/(xr-K)
mppa 2,1-10° ix/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHHIIA 130 Jx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOABI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

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

amomMuHus 900 JIx/(xr-K)

Meau
4yryHa

380 Iic/(kr-K)
500 Ix/(xr-K)

|H0pMaJ’leble yenosusn  nmasnerme 10° Ia, temmeparypa 0°C

Monapuaa macca
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a3oTa 28107 Kkr/Momb KHCIIOpozia
aprona 40-10° kr/mMonb JIUTHS
BOJOpOaA 2:10° kr/mMoms Monubaena
BO3IyXa 29.107 Kr/momb HeoHa
remus 4107 xr/mMons

32.107° kr/moim
6-107° xr/mMons
96-10 Kr/momnb
20-10° xr/moub

YIJIEKHACIIOTO ras3a 44107 xr/mMonb
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Yacrp 1

Ilpu evinonnenuu 3adanuii yacmu 1 6 énanxe omeemos Ne 1 noo Homepom
6bIN0IHAEMO020 8amu 3a0anusn (A1-A25) nocmagbme 3HAK «X» 6 KlemoUKe,
HOMEpP KOMOpPOU cOOmeemcneyen Homepy blOpAHHO20 6aMU Omeemad.

o > o
JlBa JTBDKHUKA ABMXKYTCS MO IPSAMOI JIBDKHE: OAWH CO CKOPOCTBIO U, APYTOIf O
ckopocteio (— 0,5 U) oTHOcUTeNnbHO JepeBbeB. CKOPOCTb BTOPOTO JIBDKHHKA
OTHOCHUTEJIBLHO IIEPBOTO PaBHA

1) 050 2) —050 3) ~150 4150

B unepuumanpHOl cucteme orcyera cuia F coollmaer Teimy Maccou m ycKope-
Hue a. Ecnu Maccy Tena 1 JeicTBYIONIYIO Ha HETO CHITy YBEIMYMTH B 2 pasa, TO
YCKOpEHHE Tela

1) yBenuuutcs B 4 paza
2) yMeHBIIHUTCS B 2 pasa
3) He u3MeHuTCs

4) yBenuuutcs B 2 paza

JlBa ManeHbKUX IIapHKa ¢ OJUHAKOBOM MacCOW m HAaXOAATCS Ha PACCTOSIHUU 7
ApyT OT Opyra U NpUTArHBaloTCA ¢ cuioil F. KakoBa cuna rpaBUTalIOHHOTO
MPUTSDKEHNS ABYX IOPYTHX IIAPUKOB, €CIH Macca KaXAoro M3 HUX 2m, a pac-
CTOSIHUE MEX]ly UX LeHTpamHu 2r?

1) F 2) 2F 3)

F
4 4

|

Tenexxka Maccoil m JABMIKETCSI CO CKOPOCTBIO 3V M JOTOHSIET TENEXKKY Maccoit
3m, IBIKYIIYIOCS B TY YK€ CTOPOHY CO CKOPOCTBIO L. UeMy paBeH MOAYJb CKO-
pOCTH COBMECTHOTO [BM)KEHHUSI TEJIEKEK MOCie HX aOCONIOTHO HEYHpPYyroro
CTOJIKHOBEHUA?

2
4) —v

3

1 1 3
1) —v 2) —v 3) —v
) 3 ) 2 ) 2
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Jns paspymieHnss TIperpajbl 4acTo HCIONB3YIOT Mac-
CHBHBI{ IIap, packauWBacMBIl Ha CTpeie MOABEMHOTO
KpaHa (cM. pucyHok). Kakue mpeoOpa3oBaHusi DHEPTUU
MPOUCXOLAT NPH NEPEMCIICHUU IIapa U3 IMOJIOXKCHUS A
B nosioxenne b?

1) kuHeTHMUecKas SHeprus mapa mnpeoOpa3yercss B €ro IOTEHIHATbHYIO
SHEPTHIO

2) moTeHHMaabHAS SHEPrus Imapa mpeodpasyeTcs B €ro KHHETHYECKYIO
SHEPTHUI0

3) BHYTpPEHHSS 3HEPrus mapa mpeodpa3yercs B ero KHHETHIECKYI0 SHEPTHI0

4) BHYTpEHHSS PHEPTHs IIapa Mpeodpas3yeTcs B ero MOTCHIHATBHYIO SHEPTHI0

KoopaunaTa Tena, CoBepIIAIOIIEro TapMOHIUECKHe KoebaHus, MEHIeTCs ¢ Te-
_2 .

YEeHHEM BPEMEHHU B COOTBETCTBUU C ypaBHeHHeM x =4-10" ~ sin3nt, rae Bce Be-

IU4UHBI BeIpaxeHsl B CU. AMIunTya xoneb6aHuii Tena paBHa

1) 12:10° M 2) 410 ° ™ 3) 4m 4) 3nm

INoaBemeHHBII HA MPYXUHE TPY3UK COBEpIIACT TapMOHUUYECKHe Konebanus. B
TabIHIe TIPEeACTaBICHBI KOOPANHATHI TPY3HKa Yepe3 OAWHAKOBBIE ITPOMEKYTKH
BpeMeHU. KakoBa MakcHMalibHast CKOPOCTh Ipy3uKa?

t(c) | 01]02/04|06/08[1,0[(1,2]14
x(em) 6 | 31031630713

1) 0,73 m/c 2) 0,236 m/c

3) 1,23 m/c 4) 1,77 m/c

B cocyne A maxonutcs 1 r MosiekysspHOro Bogopoza, B cocyne b — 4 r renus.
CpaBHute 9ucio N, MOJIEKYJ BOJOPO/AA M YACIO N, MOJIEKYJI Telusl.

1) NB: ZNr
1
2) N,= fNr
3) N,=N,
4) N,=2N,

TemnooOMeH myTeM KOHBEKIIMH MOXKET OCYIIECTBIATHCS

1) BTa3ax, JKUIKOCTSIX M TBEPABIX TeJIaxX
2) BTa3ax M KHIKOCTIX

3) TOJIBKO B razax

4) TONBKO B KHJIKOCTSIX
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BHyTpeHHHﬂ OHEpPrusgs OAHOATOMHOI'O HACAJIBHOI'O Ta3a B 3aKpbITOM COCYIC

yMeHbIIMIach B 2 pa3a. IIpu 3ToM TemmiepaTypa rasa

1) monusmiacsk B 2 pasza
2) moBblcuiach B 4 pasza
3) He u3MeHWIach

4) monusmiack B 4 paza

B xepamudeckyro dHaredky (THIeb)
OIYCTHJIM DJICKTPUYECKUIl TEPMOMETp
M HACHITAIIM OIMWIKKA oJoBa. [locie
9TOrO THUIeNb IIOMECTHIIH B neyb. J{ua-
rpaMMa HM3MEHEHHUS]  TeMIIepaTypbl
0JIOBa C TEUYCHHWEM BPEMEHHM IOKa3aHa
Ha pucyHke. [ledb mpH MOCTOSHHOM
Harpese IepejaBaya 0JOBY B CpelHEM 0
500 Ix sHepruu B MuHyTy. Kakoe ko-

JIMYECTBO TEIUIOTHI [IEPEIaHO OJIOBY Ha Y4acTKE €ro IiaBjaeHus?

1) 2500 Jxx 2) 2000 Jxx 3) 1000 Jxx 4) 500 T

(U SO A ——

2

UG SRR SR —

4 5 t, MUH

B Gamione 06beMoM 1,66 M’ HAXOXUTCS MOJEKYIISPHBI KHCIOPO IIPH JaBIIe-
min 10° TTa u Temmepatype 47°C. KakoBa Macca kuciopoza?

1) Tkr 2) 6,8 xr 3) 2kr 4) 13,6 xr

Onextpuueckuit 3apsa 0,02 MKn MeuieHHO mepeHecan U3 OJHOW TOYKH 3JIEK-
TPOCTAaTHYECKOTO Mo B Apyryto. [Ipu 3ToM Oblna coBepiieHa padora 5 MIx.
UeMmy paBHa aOCONIOTHAS BETTMYMHA Pa3HOCTH IMOTEHIIMAIOB MEXIY STHMH TOU-
Kamu?

1) 0,004 B 2) 0,1 B 3) 250 B 4) 250 MB

UeMy paBHO HalpsDKEHUE, NPUWIOKEHHOE K KOHLAM IPOBOJHHMKA CONPOTHBIIE-
HueM 24 Om, ecnm 3a 15 MuH paboTa 3IMEKTPUUIECKOTO TOKa B HEM paBHA
540 xIx?

1) 5B 2) 29B 3) 120B 4) 2900 B
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Ha PUCYHKE 3alcdaTiICH TOT MOMCHT ACMOHCTpPAlMOHHOI'O

OIbITa IO MpOBEpKe MpaBuia JIeHIa, Koraa BCe MPeaMEThI
HemoABIKHBI. CeBepHBIH TOIIOC MarHuTa HaXOIUTCS BOIH3H
CIUIOIIHOTO aTIOMHUHHEBOro KonbLa. Kopomsicio ¢ MeTamiu-
YeCKUMH KOJBIIAMH MOXET CBOOOJHO BpamiaThCsl BOKPYT
BEpTUKAIBHOI omopsl. Ecnm Teneps nepeBUHYTh MarHUT BIPaBO, TO Omrpkaii-
mee K HeMy KOJIbIo OyeT

1) ocraBaTbCsi HEMOABMKHBIM

2) mepeMemaThCs BIPaBo

3) mepeMemaThCs HABCTPEUy MarHUTY
4) coBepmarh KOJeOaHUS

Kak wmsmenutcs nepruoa COOCTBEHHBIX QJICKTPOMArHUTHBIX
KosrlebaHM B KOHTYpe (CM. PHCYHOK), e Kirod K nepesec-
TH 13 TIOJIOKeHUs | B mojoxxeHue 27

1) ymenbmuTcs B 4 pasa
2) yBenuuutcs B 4 pasza
3) yMeHbIIHUTCA B 2 pasza
4) yBemmuutcs B 2 pasa

Jlyan OT JBYX JIa3epOB, CBET KOTOPBIX COOTBETCTBYET
JUTMHAM BOJIH A M 2\, TIOOYEPEIHO HATPABIISIFOTCS TIep-
MEHIUKYJISIPHO TUIOCKOCTH JU(PPAKIIMOHHONW PEUIETKH
(cM. pucyHOK). PaccrostHre MexXIly HYJIEBBIM M TIEPBBIM
M paKIUOHHBIM MAKCHMYMaMH Ha yTaJICHHOM 3KpaHe

—

pelieTka  9KpaH

1) B 00oMX ciTydasx OUHAKOBO

2) BO BTOPOM ciIydae B 2 pa3a MEHbIIE
3) BO BTOpOM citydae B 2 pa3a OoJbIe
4) Bo BTOpOM cirydae B 4 pa3a Ooibe

Kaxoe u3 npuBeEHHBIX HUKE YTBEPKACHUN CIIPaBEIIMBO C TOUKH 3PEHUS CIIie-
[UAITBHONW TEOPHH OTHOCHUTEIFHOCTH?

BI/II[ 3aKOHOB, KOTOpBIMI/I OIIUCBIBAKOTCSA (I)I/I?,I/I‘ICCKI/IC SBJICHUA, OTMHAKOB

A. BO BCEX I/IHepHI/IaJIBHI)IX CUCTeMax oTcyera.

B. B mo0BIX cucTeMax OTCUETa.

1) tompko A 2) tosbko b 3 uA,ub 4) uu A, vu b
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HaHpﬂ)KCHI/IG Ha KOHACHCATOPEC B LCIH NNEPEMEHHOI'O0 TOKA MCHACTCA C LUKIIU-

A20

A21

A22

A23

A24

deckol yacToToit @=2000 ¢ '. AMIIUTYa KOTEGAHNS HANPSUKCHHS M CHJIBI
ToKa paBHa coorBercTBeHHO U, =100B u [, =1 A. Haiinute €MKOCTh KOH-
JIeHCaTopa.

1) 500 @ 2) 0,5 Mx® 3) 510° @ 4) 2:10°®

BosnHoBBIE CBOWCTBA AJIEKTPOHOB IOATBEPKIAIOTCS ONBITAMH I10
1) B-pacmamy snep

2) mudpakmuy ITEKTPOHOB HA KPUCTAILIAX

3) OTKJIOHEHHIO JIEKTPOHOB B 3JIEKTPHIECCKOM II0JIE

4) OTKIJIOHEHHIO AJIEKTPOHOB B MAarHUTHOM I10JIe

W3 smpa 2;2 Ra obpazyetcs sapo 2;2 Po B pesynbraTe

1) aByx B-pacmazmos

2) nByX Oi-pacnagos

3) ommoro a- u AByX B-pacnanos

4) omHoOro Oi-pacmanga u OJHOro P-pacmnana

B kakoii u3 cTpoveK TaOIUIIBI MPABUIILHO yKa3aHa CTPYKTypa sapa 2(7) Co?

p — 4MCIIO IIPOTOHOB 1 — 9HUCII0 HEHTPOHOB
1) 60 27
2) 60 87
3) 27 33
4) 27 60

I'amma-u3nydenue — 3to

1) motok sinep renus

2) TOTOK MPOTOHOB

3) MOTOK 3JIEKTPOHOB

4) >IeKTpOMarHUTHBIE BOJTHBI

[Ipu m3MepeHnn odbeMa Tena ero NOrpy3mid B MCH-
3ypKy (cM. pucyHok). Ero o0beM okazasics mpuMepHO
paBeH

1) 46 mn 2) 30 M 3) 24 mn
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20
Tononuit 23Po B pesynsrare N- 10727y

o-pacnaja HepexoauT B paauo- 3071 N S

aKTUBHBIN HU30TOI CBHUHIIA - ,’ S ~ao -
233 Pb, xoTopwlii 3aTeM mpeBpa- 20__':: /

Iaercs B CTAOWJIBHBIA H30TOI 1 "YI

BHCMYTa 232 Bi. Ha pucynkax i
MIpUBE/IEHBI rpaKU U3MEHEHUS I
yyciaa aTOMOB C TEUEHUEM Bpe- !
menu. Kakoit rpaduk Moxer oT- 0

HOCHTBCSA K H30TOITy §3 Pb?
1)1
2) 2
3) 3

4) Hu oxuH n3 TpaduKOB

Yactp 2

B 3a0anusx BI-B2 mpeoyemca ykazams nocinedosamenbHocmsv yugp, co-
0MEEeMCmEYIWUX NPAGUIbLHOMY OmEeny. Imy nocied08amenbHOCHY Clle-
dyem 3anucame cHa4ana 6 MeKcm IK3AMEHAUUOHHOU padomel, a 3amem ne-
peHecmu 6 61anK omeemog Ne 1 be3 npobdenos u opyzux cumeonos. (Lugpeot 6
omeeme MOZym NOGMOPAMbCAL.)

WneanbHbli OJHOATOMHBIA Ta3 MEPEXOAUT U3
coctossHUs 1 B cocTosiHME 2 (CM. ITUArpaMmy).
Macca raza He MeHsercs. Kak BemyT ceds mepe- 1
YHCJICHHBIC HW)KE BEJIWYMHBI, OIHCHIBAIOIINC
9TOT ra3 B X0Ji¢ YKa3aHHOTO Ha AWarpaMMme Ipo-
necca?

K ka0t mo3umuy mepBoro CToydIa moaoepu-
TE COOTBETCTBYIONIYIO IO3UIIMIO BTOpOro u 3a- 9 T
MTUIIUTE B TaOIHILy BRIOpaHHBIE NU(PHI OA COOTBETCTBYIOMNMH OyKBaMH.

BEJIMYMHBI XAPAKTEP U3SMEHEHUA
A) naBneHwme raza 1) yBenmumBaercs
b) oObem raza 2) yMeHbIIaeTCs

B) BHyTpeHHSS SHEPrHs 3) He M3MeHsAeTCA

A b B
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KaK BeAyT ce0s MepedrcIICHHBIC HIDKE XapaKTEPUCTUKH aTOMHOTO sapa IpH
a-pacrage?

VYCTaHOBUTE COOTBETCTBHEC MEXIY (GH3MUCCKUMH BEIHMYHMHAMH, XapaKTepH-
3YIOIINMH SIIPO, U XapaKTepoOM X M3MEHCHHSI.

K xaxmoif mo3unyy mepBoro cToidna noadepuTe COOTBETCTBYIONIYIO TIO3UIIHIO
BTOPOTO W 3alWIINTE B TAOIWITy BHIOpaHHBIC IM(PHI IO COOTBETCTBYIOMINMH
OyKkBamu.

BEJIMYNHBI XAPAKTEP USMEHEHU S
A) wMacca smpa 1) He n3MeHseTCA
B) 3apsn smopa 2) yBenW4YHMBaCTCA
3) yMeHbIIaeTcs
A b

Omeemom K Ka)coomy 3a0anuio 3moii uacmu 0Oyoem HeKomopoe 4ucio.
Omo uucno nado 3anucamo 6 d1ank omeemos Ne 1 cnpasa om nomepa 3ada-
Hus (B3-BS5), nauunan c nepeoii knemouxu. Kaxycowviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RUMMUME 6 0MOENbHOIUl KlemouKe 8 COOMEEmCmeul ¢
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt gpusuueckux eenuuun nu-
cany He HYIHCHO.

He6omnpmiold kaMeHb, OpOIIEHHBIH ¢ POBHOHW TOPHU3OHTAIBLHOW MOBEPXHOCTH
3eMuid 1oj; yriaoMm 60° K TOPU30HTY, JOCTUT MaKCHMalbHOW BBICOTHI 5 M.
CKOJIBKO BpEMEHH MPOLUIO OT Opocka JO TOrO MOMEHTa, KOTAa €ro CKOpPOCTb
cTajia ropu30HTAIBHOMN?

B kamopumetp ¢ Bomoii OpocaroT KyCOUYKH TAroIEero Jibjaa. B HEKOTOPHI Mo-
MEHT KyCOUYKH JIbJ]a TIePeCcTaroT TasTh. [lepBoHavambHas Macca BOIBI B COCY/Ie
165 r, a B KOHIIE TTpoliecca TasHUS Macca BOoAbl yBennumiach Ha 42 1. Kakoi
ObUTa HavabHasI TeMIlepaTypa BOjbl B Kamopumerpe? OTBET BBIpa3uTe B Ipa-
nycax Lenscus (°C).

ITyuox mnapaslenbHBIX CBETOBBIX JIyded Ia-

JaeT MEePHEeHAMKYISIPHO Ha TOHKYI coO0M- ———

patouryro JuH3y nauamerpom 6 cm. KakoBo ——
X

(hoKycHOE pacCTOSHUE JHMH3BI, €CIi JKpaH — L
HaxoauTcs Ha pacctosHud 50 cM OT Hee U ——

J—
ocBelieH paBHOMepHO? OTBET BBIpa3HTE B Dkpan

CaHTUMETpax.

He 3a6y0vme nepenecmu ¢ce omeemul 6 on1ank omeemog No 1
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Yacrts 3

3adanus CI1-C6 npedcmasnsaom co6oii 3a0auu, noiHoe peuieHue KOmopvlx
Heo0x00umo 3anucamo é oaanke omeemoes Ne 2. Pexomenoyemcea nposecmu
npedgapumensvroe peuienue na ueproeuke. Ilpu ogopmnenuu pewenusn 6
onanke omeemog Ne 2 3zanuwiume cuauana nomep 3aoanua (Cl1 u m.o.), a
3amem peuienue coomeenmcmeyrouiell 3a0auu.

B 3a0aue CI1 cnedyem 3anucamo pazéepHymolil 0meem, nOACHAIOWUIL u3u-
uecKue npoyeccol, ONUCAHHDIE 8 3a0aue, U X00 8AULUX PACCYHCOCHUIL.

- Ha pucyHke nokazaHa NpUHIMIHMAIBHAS CXeMa JIEKTPUYECKOH Lemnu, cocTos-

H.[el/[ M3 UCTOYHHKA TOKa C OTJIMYHBIM OT HYJII BHYTPEHHUM COIIPOTHBIICHUCM,
pe3ucTopa, pecocrara U USMEPUTCIIBHBIX HpHﬁOpOB — UACAJIbHOTO aMIICPMETpPa U
HUACAJIbHOI0 BOJIBTMETpPA. HCHOJ‘IBS’yﬂ 3aKOHbI IIOCTOAHHOI'O TOKa, IIpOaHaJIU3U-
pyHTe 3Ty CXeMy U BBIACHHUTE, KaK OYIyT H3MEHATLCS MOKA3aHUs IPUOOPOB MPH
NEPEMECIICHUHN ABUKKA peoCTaTa 6/71€60.

R,

(DT
ul_l

- O R

Ilonnoe npasunvhoe pewtenue kadxcooit uz 3aday C2—C6 0oniicno exnouams
3aKOHbL U POpMYIbl, RPUMEHEHUE KOMOPHIX Heo0X00UMO U 00CHIAMOYHO
011 pewienus 3a0auu, a4 MaKHce MamemamuyecKue npeoopazoeanus, pac-
Yemovl ¢ YUCIEHHBIM ONMGEMOM U, NPU HEOOXO0OUMOCHmU, PDUCYHOK, NOAC-
HAIOWUIL peulenue.

Pannyc mmarets! [nrok B 2 pasa Gornbine panuyca 3eMid, a CpeAHUC IUIOTHOCTH
ITmroka u 3emin paBHEL. YeMy paBHO OTHOIICHHE IIEPHO/Ia OOpaIeHNs CITyTHH-
Ka, IBIOKyIIerocs: BOKpyr ITifoka 1o HU3KOM KpyroBoi opOuTe, K mepuoay 00-
pameHns aHaJIOTHYHOTO CITyTHHKA It 3emuin? OOBeM mapa IporopIroHaIeH
Ky0y pammyca (V~R%).

B nunmHApe, 3aKphITOM ITOIBIDKHBIM TOPITHEM, HAaXOIUTCSA BO3AyX. Bo BpeMs
OmbITa ¥ 00BbEM BO3[yXa B LIIMHAPE, U €0 aOCOIIOTHYIO TEMIEpaTypy yBe-
mmynd B 2 pasa. OKa3aaock, OJHAKO, 9TO BO3AYX MOT IIPOCAYMBATHCA CKBO3b
3a30p BOKPYT TOPIIHS, W 32 BPEMsI OIBITa €T0 JABICHHE B IIWJIMHAPE OBBICH-
J0ck B 3 paza. Bo ckonbko pa3 m3aMeHWIach BHYTPEHHSS SHEPIUs BO3QyXa B
muuHape? (Bo3myx cunTaTh HaeanbHBIM ra3oM.)
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Jnst mccnenoBaHusl mpeoOpa3oBaHMsl INIEKTPUUECKOH SHEPTUM B MEXaHHUE-
CKYI0 Hcrnonb3yercst snekrpoasurarens (1). I[Ipu cbopke m3mepurensHOl ye-
TaHOBKH (cM. (oTorpaduio) onuH KoHen HUTH (3) yKpeIuleH Ha Baiy (2) IBH-
rarens, Apyrod NMEepeKHHyT 4epe3 HEIOJABIDKHBIA OJIOK, M K HeMy NpHUBS3aH
rpy3 (4) maccoit 0,1 xr. 3Mepenns mokasanu, 9To Ha BEICOTY 40 cM Tpy3 paB-
HOoMepHO nogHumaercs 3a 10 c. Ilpu 3Tom 3aperucTpupoBaiy NOKa3aHUs aM-
nepmeTpa (6) u BombTMeTpa (5). Cumras MoJe3HBIM W3MEHEHHE MOTECHIHAIb-
HOM 3Hepruu rpysa, paccunraite KIIJ] nanHoro ycrpoiicrsa.
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[IpoBogHuK AMMHOW 1 M JIBMXKETCS PAaBHOYCKOPEHHO B

OJHOPOAHOM MarHUTHOM II0J€, HHAYKLIUS KOTOPOTO ® N ®
0,5 Tn m HanpaBieHa NEPIEHIUKYJSIPHO IIPOBOJHUKY U v
CKOPOCTH €ro JABWKeHHUs. HauambHas CKOpOCTb IBHXKeE-

Hust mpoBozHKKa 4 M/c. 3mauenme DJIC muaykupm B —> & ®

JIBUKYILEMCSI IIPOBOJIHUKE B KOHIIE IIEpEMELCHHsS Ha
paccrosiHue 1 M paBHO 3 B. UeMy paBHO yCKOpeHHE, ¢ KOTOPBIM JBHKETCS
IIPOBOJIHUK B MAarHUTHOM I0JI€E?

B cocyne HaxomuTcsi pa3peXeHHBIM aTOMapHBIH BOIOPOX. ATOM BOAOpOJa B
0ocHOBHOM coctosiiu (E1 = — 13,6 3B) mornomiaer poToH 4acToTOM 3,7'1015 T'm.
C xaxoil CKOpPOCTBIO U JBIKETCS BIAIM OT siApa 3JIEKTPOH, BBUICTEBIIMI U3
aToMa B pe3yJibTaTe MOHM3AIMK? DHEepruei TemnoBOro ABMKEHHS aTOMOB BO-
JopoJa mpeHedpeyb.
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Enunbiii rocynapcrBennslii 3k3amer no ®U3NUKE
Bapuant Ne §
I/IHCprKlII/lﬂ 10 BBINNOJIHCHHUIO paﬁOTbI

JIis BBIMTOJTHEHHST 3K3aMECHAIMOHHOW padoThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyT). Pabora cocrout u3 3 yacrei, BKiIrodaromux 36 3ama-
HUH.

Yacte 1 comepxur 25 3amannii (A1-A25). K xaxknomy 3amanuio maercs 4
BapHaHTa OTBETa, U3 KOTOPHIX MPABHIILHBIN TOJHKO OJIHH.

Yacts 2 cogepxur 5 3aganuii (B1-B5), Ha xoTophIe clieayeT nath Kpat-
kuii orBet. Jlns 3amanuiit Bl u B2 oTBer HeoOXoanMo 3amnmcaTh B BUE Habopa
uudp, a i 3aganuit B3—BS B Buae uncna.

Yacte 3 coctout u3 6 3amanmii (C1-C6), Ha KOoTOpBIE TpeOyeTcs AaTh
pa3BepHYTHII OTBET.

[Ipu Bommonnenun 3aganuii B3—-B5 yactu 2 3HaYeHue MCKOMOW BelUYU-
HBI CJIElyeT BBIPA3UTh B TEX SAMHUNAX (PU3MYECKUX BEIUYMH, KOTOPHIC yKa3a-
HBl B ycJoBUU 3agaHus. Eciin Takoro ykasaHusi HET, TO 3HAUEHUE BEJIMYHMHBI
cienyet 3anucaTh B MexayHaponHoi cucreme eaunul] (CH). Ilpu Berumucie-
HUU pa3peniaeTcs UCI0ab30BaTh HEMPOTrPAMMHUPYEMBbIH KaJIbKYJISATOD.

BauMarensHO mpouunTaiiTe KaXkJi0e 3a/laHrie U MpejuiaracMble BapHaHThI
OTBETA, €CIU OHU MMeIoTcs. OTBeyaliTe TOJILKO IOCJIE TOrO, KaK BBl IOHSIN
BOIIPOC U MPOAHAIIM3UPOBAIIA BCE BAPUAHTHI OTBETA.

Brimonusiite 3a1anust B TOM MOpsAKE, B KOTOPOM OHM JaHbl. Eciu kakoe-
TO 3a/IaHHE BBI3BIBACT y BAC 3aTpyIHEHHUE, NMPOIycTuTe ero. K mponyueHHbM
3aJITaHUSIM MOYKHO OYIeT BEPHYTHCS, €CIIH Y BAC OCTAHETCS BPEMsl.

3a BBITIOJTHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3aIaHUI JTaeTCsl OJIMH WU 00-
nee OanoB. baniel, moMydYeHHBIE BAMH 32 BBITIONIHEHHBIE 3a/IaHUS, CYMMHPY-
forcst. [TocTapaiiTech BHIITOJHUTH KaK MOXKHO OOJIbINe 3aJaHnuii U HaOpaTh Hau-
0oJIblIIee KOJUYECTBO OAILIOB.

Kemaem ycnexa!
Hwxe mpuBeieHBI CIIpaBOYHbIC JaAHHBIE, KOTOPBIE MOTYT IMIOHAI0OOUTHCS
BaM TIPH BBITIOJTHEHUH PabOTEHI.

HeCﬂTI/I‘lHLIe NPUCTABKH

Koncmanmut
YHUCJIO T n=23,14

2
YCKOpeHHe CBOOOTHOT0 NaJeHus Ha 3emire g=10wm/c

IpaBUTAlIMOHHAS OCTOSHHAS
YHUBEpCcallbHast a30Bast IOCTOSHHAS
noctostHHas bormpMvana
MOCTOSIHHASE ABOTapo

G=6,7-10" HmY/kr?
R = 18,31 JIx/(monp-K)
k=1,3810"% Ji/K
Ny = 6:10% momp '

8
CKOPOCTB CBETa B BaKyyMe c=310"m/c

1

9y 22
K05 QHIMEHT IPONOPIHOHANTBHOCTH B 3akoHe Kymona k= ——=9-10" H-m/Kn

MOJyJIb 3apsiia HJIEKTPOHa (3JIeMEHTapHBIN
IEKTPUUYECKUH 3apsin)

noctosinHas [1manka

dme,

e=1,6:10"Kn
h=6,610"* Ilx-c

Coomuowenue medcoy pasnuyHbIMu eOUHUUAMU

TeMIeparypa

aTOMHas €IMHUIa MaCChl

0K=-273°C
laewm =1,66-107 kr

1 aToMHas eAMHUIIA MacChl 3KkBHBajieHTHA 931,5 MaB

1 57IeKTPOHBONBT

15B=1,610" Jix

Macca wacmuy

JJEKTpOHA 9,1-107 kr ~ 5,5-10*a.e.m.

MIPOTOHA 1,673-107 xr = 1,007 a.e.m.

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

IThomuocmo MOJICOJIHEYHOTO Macja 900 kr/™m°
BOJIBI 1000 xr/m’ AUTIOMUHUS 2700 kr/m’
npeBecuHE (cocHa) 400 Kr/m Kenesa 7800 Kr/™m’
KepocrHa 800 kr/nm’ pTyTH 13600 kr/m’

Yoenvnaa mennoemrxocmeo

Bomel  4,2:10° Jk/(xr-K) amomunusa 900 JTx/(xr-K)
mpaa 2,1-10° Jhi/(xrK) Meau 380 Ix/(xr-K)
Kenesa 640 JTx/(xr-K) YyyryHa 500 JTx/(xr-K)

CBHUHILA 130 JIx/(xr-K)

Yoenvnasa mennoma

napoo0Opa3oBaHUs BOJBI 2,3-10°® Iix/xr

IJIaBJICHUA CBUHIIA
IJIaBJICHHUA JIbJa

2,5-10* Jik/xr
3,3-10° Jx/kr

|H0pMafleble yenosus  nasinenne 10° IMa, temmeparypa 0°C

Haumeno- | O6o3naue- MHo0xu- Haumeno- | O603Haue- MHo0xu-
BaHHe HHUe TeJb BaHHe HHUe TeJb
rura I 10° CaHTH c 1072
mera M 10° MUJIIA M 10°
KHJIO K 10° MHUKpPO MK 10°
TEKTO T 10° HaHO H 107
e I 107 IHKO it 10712
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Monapuasa macca

azora 28107 xr/monb Kucjaopoza 32:10° xkr/moms
aprosa 40-10° kr/Monb JIUTHS 6-10° xr/mMonb
BOJIOpPOZIA 2.10° xr/mMonm MoJHbIeHa 96-10°  kr/™MonB
BO3IyXa 29.107 Kr/Momb HEoHa 20-10°  Kr/MOTB
TeIus 4.10° xr/mMonp yIIeKUCIoro raza  44-10°  Kr/monb
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Yacts 1

Ilpu evinonnenuu 3aoanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
ebinonHaemozo eamu 3aoanus (A1-A25) nocmaevme 3naxk «x» 6 Kiemouxe,
HOMED KOMOPOU COOMEEMCmeEyen Homepy blOPAHHO20 6aMU Omeemd.

. > .
JIBa NDKHHUKA IBUXKYTCS 110 TPSIMOM JIBDKHE: OJTUH CO CKOPOCTBIO U, IPYTOH CO
9
ckopocteio (— 0,5 O) orHOcUTeNnbHO IepeBbeB. CKOPOCTh BTOPOTO JIBDKHHKA
OTHOCHUTEJILHO NIEPBOT0 paBHa

1) 050 2) —050 3) ~150 4150

B mHepumansHOit cucteme orcueTa cmina F coolmmaeT Teimy Maccoit m ycKope-
HHUe a. Kak M3MEHUTCS yCKOpeHHe Tella, eClIM MacCy Tesia B 2 pa3a yMEHBIINTH,
a IEWCTBYIOIIYIO Ha HETO CHIIY BIBOE YBEINIUTH?

1) yBenuuures B 4 paza
2) yMeHbIIUTCS B 2 pa3a
3) ymenbmuTcs B 4 pasza
4) yBenuuuTcs B 2 paza

JIBa MajeHbKUX IIapHKa MAacCcOd m KaXAblH HAXOISATCS Ha PACCTOSHHUU 7 IPYT
OT Jpyra u npuTsruBaroTcs ¢ cuiioil F. KakoBa cmiia rpaBUTAIllMOHHOTO MPUTS-
JKEHUS IBYX JPYTUX IIAPHKOB, €CIM Macca KaXJI0ro U3 HUX 2m, a pacCTOsSHUE

1
MEXIY HX HECHTPAMH Er?

1) 2F 2) 4F 3) 8F 4) 16F

Tenexxka Maccoi m JBIIKETCS CO CKOPOCTBIO 30 M JOTOHSET TENEKKY MAaccoit

3m, IBWKYILYIOCS B TY YK€ CTOPOHY CO CKOPOCThIO v. UeMy paBeH MOAYJb CKO-

POCTH COBMECTHOTO IBMYKCHHS TENIEKEK IOCie HMX aOCOJNIIOTHO HEYNpPYyroro

CTOJIKHOBEHHA?
1 2

) zv 4) Zv
3 3

1 3
2) —v 3) —v
)2 )2
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Jns paspymieHnss mperpajbl 4acTo HMCIONB3YIOT Mac-
CUBHBII IlIap, PacKauMBaeMbIil Ha CTpeie MOJBEMHOIO
KpaHa (cM. pucyHOK). Kakue mpeoOpa3oBaHUs SHEPTUH
TIPOUCXOJAT TPU NIEPEMELICHUH 1Iapa U3 MOJO0XKEHUS A
B ostoxkenue b?

1) xuHeTHMYecKass 3HEprus Imapa IpeoOpa3yeTcss B €ro MHOTCHIHATIbHYIO
SHEPTHUI0

2) moTeHUMaNbHAs SHEPrus Iapa MpeoOpasyeTcd B €ro KHHETHYECKYIO
SHEPTUI0

3) BHYTpEHHSs 3HEPrus mapa npeoodpaszyercs B ero KHHETHUECKYIO YHEPTUI0

4) BHYTpEHHsISI PHEPTHs IIapa NpeoOpa3yeTcs B ero NOTEHIHAIbHYO YHEPIHIO

CKOpOCTh Tela, COBEPIIAIIETO rapMOHIYECKUE KOJICOaHHs, MECHSIETCS C Teue-
S

HUEM BPEMEHHU B COOTBETCTBUU C ypaBHeHHeM v =2-10™“ sin3n¢, rae Bce Besu-

4yrHBI BeIpakeHbl B CH. AMIITHTy 12 KoJleOaHuid CKOPOCTH PaBHA

1) 210 2 m/c 2) 610 % mlc 3) 3wmlc 4) 3nm/c

IonBemeHHBI HA NPYXUHE TPY3UK COBEPIIACT TApPMOHMYECKHE Kojebanus. B
TabuIe IpeACTaBICHB KOOPAUHATHI TPy3UKa 4epe3 OAUHAKOBBIE MIPOMEKYTKH
BpeMeHH. Macca rpysuka 100 r. KakoBa, npuMepHO, )XECTKOCTh MPYKUHbI?

t(c)| 00,1]0,2]0,3]04]0,5]0,6]0,7
x(em)] 6 | 3]0 3]16]3]0]3

1) 75 H/m 2) 50 H/m

3) 12,5H/™ 4) 25 H/™m

B cocyne A Haxoautcsi 1 T MOJNEKYJISIpHOTO BOAOPOAa, B cocyae b — 4 T renusi.
CpaBHute 9yucio N, MOJIEKyYJ BOJOPOJAA U UUCIO N, MOJEKYII TeITusl.

1 =_

) NB 4Nl'
1

2 =_

) NB 2Nl'

3) N,=N,

4) N,=2N,

TemmoobMen IIYTEM KOHBCKIINU MOKET OCYHICCTBIIATHCA

1) B rasax, JKHAKOCTSIX U TBEPJBIX TelIax
2) BrTazax U KHIKOCTIX

3) ToJbKO B razax

4) TOJIBKO B HJIKOCTSX
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WneanbHblil ra3 paciuupsieTcst IpyU IOCTOSHHOU TeMiepatype. Ero BHyTpeHHssA

OHCPTUA IPU STOM

1) yBenMYHMBaeTCS WM YMCHBIIACTCS B 3aBHCUMOCTH OT CKOPOCTH M3MEHCHUS
obbeMa

2) yBenuYMBaeTCs

3) yMeHbIIaeTcs

4) He M3MeHseTCS

B kepaMmdeckyio dHamredky (THTeNb)
OITYCTIJIN DJICKTPHUYECKHH TEpPMOMETp
U HaChIIAIM KPUCTAJLLIMYECKOU CEepBbl.
Ilocne »TOrOo THrenh MOMECTHIH B
meys. JlmarpaMMa M3MEHEHHS TeMIle-
paTtypsl Cepsl C TCUCHHEM BPEMEHH
IoKa3aHa Ha pucyHke. lleus mpu mo-
CTOSIHHOM HarpeBe IepeiaBana cepe B
cpenHeM 1 x/[x SHeprum B MUHYTY.
Kakoe KoM4ecTBO TEIUIOTHI NepelaHo cepe Ha yYacTKe ee IIIaBJIeHuUs ?

1) 6 xJlx 2) 2 xJlx 3) 10 xIx 4) 4 x[Ix

8

[, Y "SENIICIN RN

4

[ NS RPN S,

0

B Gaiore 06beMoM 1,66 M’ HAXOIMTCS MOJEKYISPHBI KHCIOPOJ MPH JaBiie-
uuu 10° [Ta u Temneparype 47°C. KakoBa Macca Kucaoposa?

1) 1xr 2) 6,8 kr 3) 2kr 4) 13,6 xr

Onextpuueckuit 3apsa 0,02 MKn MeieHHO mepeHecian U3 OJHOW TOYKH 3JIeK-
TPOCTAaTHYECKOTO 1o B Ipyryio. [Ipu aTom Oblma coBepmieHa paborta 5 M.
Uemy paBHaA aOCOTIOTHASI BEJIMYMHA PA3HOCTH MOTEHIIMAIOB MEXIY ITHMH TOU-
Kamu?

1) 0,004 B 2) 0,1B 3) 250 B 4) 250 MB

Yemy paBHO BpeMs MPOXOXKACHHUS TOKA CHIION 5 A MO IMPOBOAHMKY, €CIIH IIPU
HanpspDKeHUU Ha ero koHax 120 B B mpoBogHMKE BBIIENAETCS] KOTHMYECTBO TeTI-
n0ThI, paBHOE 540 KJIX?

1) 09¢ 2) 187,5¢ 3) 900 ¢ 4) 22500 ¢
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Ha PUCYHKE 3al€4aTiiCH TOT MOMCHT JCMOHCTPAIINOH-

HOTO 3KCIIEpUMEHTa I0 MMpOoBepKe mpasuiia JleHna, Ko-
r1a BCe MpPEIMEThl HEemOoABIKHBL HOXHBINH MMONIOC
MarHniTa HaXOIWTCS BOJIM3HM CIUIOIIHOTO METaJlIHde-
S
f—

ckoro kosbia. KopoMeIcno ¢ METaNIM4eCKUMH KOJb-

IIaMH MO>KeT CBOOOJTHO BpAaIIaThCsl BOKPYT BEPTHKAIIb-

HOM omopsl. Ecnu Teneps nmepeABHHYTh MAarHUT BIIPABO, TO OMIDKaiiIiee K HEMy
KOJIBIIO OyJeT OTTAaJIKUBAThCSA OT MAaTHUTA. DTO OTTAJIKHBAHUE — Pe3yIbTaT

1) B3aMMOJEHCTBHSI MarHWTa C MAarHHTHBIM TIOJIEeM WHAYKIMOHHOTO TOKa B
KOJbLIE

2) TPaBUTAIMOHHOT'O B3aWMOJICHCTBUS MarHUTa M KOJIbIa

3) KYJOHOBCKOTO B3aUMOJICHCTBUS 3apsI0B B MATHUTE U KOJIBIIC

4) B3aUMOJEHMCTBUS MHIYKIIMOHHBIX TOKOB B MarHUTE M KOJIBIIE

Kak n3menurcs TICpruoa COOCTBEHHBIX QJICKTPOMAarHUTHBIX
KoyiebaHui B KOHType (CM. pUCYHOK), ecin Kimod K mepeBec- [,
TH U3 TOJIOKEHUS | B monoxxeHue 27

cl J4cC

L
1) ymeHpmmTes B 4 paza K
2) yBenuuutcs B 4 paza

3) yMeHbBIIHUTCSA B 2 paza
4) yBemmumtcs B 2 paza

Jlyun OT IBYX Ja3epOB, CBET KOTOPBIX COOTBETCTBYET
JUTMHAM BOJIH A W 2\, TIOOYEPEIHO HANPAaBIIIOTCS TIep-
MEHIUKYJIIPHO IUIOCKOCTH JU(GPAKIIMOHHOW PEIICTKA
(cM. pucyHOK). PaccrostHre MexIy HyJIEBBIM M TIEPBBIM
I paKIMOHHBIM MAaKCHMyMaMH Ha YIaJeHHOM SKpaHe

—>

pemeTka  JKpaH

1) B 00OOUX CIy4asx OJUHAKOBO

2) BO BTOPOM Cilyyae B 2 pa3a MEHbIIE
3) BO BTOpOM citydae B 2 pa3a 0oJbIe
4) BO BTOpPOM Cilyuae B 4 pa3a OoJibIe

Kakoe u3 [S1(5914710) 111704 yTBep)KZ[eHI/Iﬁ CIIPaBCAJIMBO COTJIACHO CHCI.IPIaJ'ILHOﬁ TCO-
pyun OTHOCHUTEIIBHOCTH?

1) [dns oObscHEeHUs TOO0Oro (PU3MYECKOro MPOILEecca BCE CHCTEMBI OTCUETA
paBHOIIPABHBI.

2) OOmsacHeHHE JTIO00r0 (PU3NIECKOro Mporecca OTHOCUTEIBHO U HHIMBUY-
aJIbHO JJIs KKJOW MHEPLIMAIbHOW CUCTEMBI OTCUETA.

3) Hnst oObscHeHUs Tr000ro (pU3NYEcKOro mpoiecca BCe HHEPLUAIbHbBIC CUC-
TEMBI OTCYETA PABHOTIPABHBI.

4) KoppekTHoe 00BsACHEHHE JTF000T0 (PU3UIESCKOTO MPOIECca BO3MOXKHO TOJb-
KO B MHEPIIMAJILHOW CUCTEME OTCUETA.
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B e IMECPEMEHHOTO TOKA HAIPAKCHUE Ha KOHIIAX HﬂeaﬂLHOﬁ KaTymku u3mMe-

A20

A21

A22

A23

A24

HSIETCS C IUKIHYECKOH YacToTol @ =48 ¢ '. AMIUINTY/Ia HANPSOKEHHS U CHJIBI
TOKa COOTBETCTBEHHO paBHBbl Uy, =24 B u [,=1 A. Haligure uHAYKTUBHOCTH
KaTyILKU.

1) 0,005 T 2) 0,5TH 3) 1Tu 4) 24Tw

BonHOBBIE CBOHCTBA IEKTPOHOB MOJITBEPKAAIOTCS OMBITAMH IO
1) B-pacmamy snep
2) nudpakiyy JIEKTPOHOB Ha KpUCTaJIaxX

3) OTKJIOHCHHIO 3JICKTPOHOB B JJICKTPUYCCKOM I10JIC
4) OTKJIOHCHHIO 3JICKTPOHOB B MArHuTHOM I10JIC

U3 sanpa 2?;; Ra obpasyercs sapo 2;2 Po B pesynbTare

1) nByx B-pacmamos

2) nmByX Oi-pacragoB

3) omHoro a- u AByx B-pacnanos

4) onHoro a-pacrnana ¥ 0qHOrO B-pacnana

B kakoii u3 cTpodek TabIuIbl MPaBUIBHO YKa3aHa CTPYKTYypa siapa 1; F?

P — 4HCIIO IIPOTOHOB 1 — YUCJIO HEUTPOHOB
1) 9 8
2) 9 17
3) 17 9
4) 17 26

OL-M3ITyYeHHEeM Ha3bIBAIOT
1) mOTOK IIPOTOHOB

2) TOTOK 3JIEKTPOHOB

3) moTOK siAep renus

4) >neKTpPOMAarHUTHBIE BOJHBI YaCTOTOH cBbIme 10 20 I'ng

HpI/I HU3MCPCHUU O6’beMa TCJ1a €ro norpys3uin B MCH-
3ypKy (cM. pucyHoK). Ero o0bem okazascs mpuMepHO
paBeH

1) 46 mn 2) 30 mn 3) 24 mn
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20
TMononmit 23Po B pesynsrare N- 10727y

o-pacnajga IMepexoauT B pajauo- 301

aKTMBHBIA ~ HW30TON  CBHHLA e -

2 .

33 Pb, xoropsrit 3aTtem mpespa-

maercs B CTaOMJIBHBIN H30TON
209 R

BUCMYyTa “g3Bi. Ha pucynkax

NIpUBEEHBI IpauKH U3MEHEHHS
YHClla aTOMOB C TEUCHHEM Bpe-
MeHu. Kakoii rpaduk Moxer oT-

HOCHUTBCS K U30TOITY 28 Pb?
1)1

2) 2

3) 3

4) Hu oxuH n3 TpaduKoB

Yactp 2

B 3a0anuax BI-B2 mpebdyemca ykazamb nociedoeamenvbHocmy yugp, co-
0MEemMCcmeyIuux nNPasuiIbHOMy Oomeenmy. Jmy nociedo8amenbHOCHy cile-
dyem 3anucame cCHA4ANA 8 MEKCM IK3AMEHAUUOHHOU PAdomel, a 3amem ne-
penecmu 6 61ank omeemog Ne 1 6e3 npodenoe u opyzux cumeonos. (Lugput 6
omeeme Mo2ynm noGMOopAmsC.)

WneanbHbli OHOATOMHBIM ra3 NEPEXOAUT U3
coctosHUsl | B cocTosiHME 2 (CM. IUarpaMmmy).
Macca raza He mensiercs. Kak Begyt cebs mepe- 2
YHUCICHHBIE HWXXE BEJIWYHMHBI, OMHUCHIBAIOIINE I
9TOT ra3 B X0/l YKa3aHHOTO Ha JuarpaMme mpo-
necca?

K xaxx1oit mo3umuu nepBoro croyudua mnogdepu-
TE€ COOTBETCTBYIOILYIO TIO3MIMIO BTOPOro W 3a- O T
MUIIUTE B TAONHIYY BHIOPaHHBIC HU(PPHI IO COOTBETCTBYIOIIUMH OYKBAMHU.

BEJIMYMHbBI XAPAKTEP USMEHEHUM A
A) naBieHwue raza 1) yBenuuuBaercs
b) o0Obem raza 2) yMeHbLIaeTcs
B) BHyTpeHHsis SHEprUs 3) He U3MeHseTcs

)4

A b B
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Karc BeAyT cels IepedrcIieHHbIe HIDKE XapaKTePHUCTUKH aTOMHOTO sapa IIpH
a-pacmaze?

YCTaHOBUTE COOTBETCTBHEC MEXIY (H3MUSCKUMH BEIHMYHMHAMH, XapaKTepH-
3YIOIINMH SIIPO, M XapaKTePOM MX U3MEHCHHS.

K xaxmoif Mo3unuy IepBoro cToadna noadepuTe COOTBETCTBYIONIYIO O3UIIHIO
BTOPOTO W 3alMIINTE B TAOIWILy BEIOpaHHBEIE IH(PHI TOX COOTBETCTBYIOMINMHU
OyKkBamu.

BEJIMYMHBI XAPAKTEP USMEHEHU A
A) Macca sapa 1) He n3MeHseTCA
B) 3apsn sopa 2) yBenM4YMBaeTCA
3) yMmeHbIaeTcs
A b

Omeemom K Ka)coomy 3a0anuio Imoi uacmu 0Oyoem HeKomopoe 4ucio.
Dmo uucno naoo 3anucamp ¢ 61anK omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-BS5), nauunasn c nepeoii knemouxu. Kaxcowviii cumeon (yugpy, 3a-
RAmMYI0, 3HAK MUHYC) RUMIUME 6 OMOENbHOIL K1emOoYKe 8 COOMEEnCmeu ¢
npueedennvimu 6 Onanxe oopasyamu. Eounuyvt gpusuueckux eenuuun nu-
canyp He HYHCHO.

HeGomnbmioli kamMeHb, OpOIIEHHBIA ¢ POBHOM TOPHU3OHTAIBHOW MOBEPXHOCTH
3eMid oA yrnoMm 60° K TOpPU30HTY, HOCTUT MaKCHMAalbHOH BBICOTHI 5 M.
CKOIIbKO BPEMEHU INPOIIO OT OpocKa 0 TOr0O MOMEHTA, KOTAa €ro CKOPOCTh
CTaja TOPU30HTANBHON?

B kanopumerp ¢ BOJ0i OpOCalOT KYCOYKH TArOLIETO JibAa. B HEKOTOpBIH Mo-
MEHT KYCOUKH JIbJla NEPecTaloT TasTh. [lepBoHauanbHas Macca BOABI B Kajo-
pumerpe 330 T, a B KOHIIE IIpoliecca TasHUsI Macca BOJbl yBenuumiack. Ha-
CKOJIBKO YBEJIMUMJIaCh Macca BOJBI, €CJIM NepBOHAYAIbHAs TeMIEepaTypa BOJbI
20°C? OTBeT BbIpa3uTe B rpamMmax (T).

ITy9ok mapayurenbHBIX CBETOBBIX JIydel majaet
NEPHEHIUKYIIPHO HA TOHKYI0 COOMPAIOILYIO _::
JIMH3Y ONTHYECKOW cuioil 4 nnTp. OKpaH, HA- ——]

XOJAIMIICA HA PACCTOSHMU 75 CM OT JMH3bI, ~ D% T
OCBeIeH HepaBHOMepHO. KakoB quamerp JmH-

361 (B CM), €CIIM BHEIIHUH THAMETP CBETIOTO ————
KOJIbIIa Ha dKpaHe 12 cm?

He 3a0yobme nepenecmu gce omeemul 8 o1ank omegemog Ne 1
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Yacrb 3

3adanusn CI1-C6 npedocmasnarom co6oii 3a0auu, noaHOE peuieHue KOMOPbIX
Heo0x00umo 3anucamos 6 daanxke omeemog N 2. Pexomendyemcsa nposecmu
npedsapumensvroe peuienue na uepnoseuke. Ilpu ogpopmnenuu pewenusn 6
onanxke omeemos Ne 2 3zanuwiume cuauana nomep zaoanua (Cl1 u m.o.), a
3amem peuieHue coOomeemcmeyrouiell 3a0auu.

B 3a0aue C1 cnedyem 3anucamo pazeepHymolil 0meem, ROACHAIOWUIL (hu3zu-
yecKue npoyeccobl, ONUCAHHbIE 8 3a0aue, U X00 8aAUIUX PACCYHCOeHUL.

Ha PUCYHKE ITOKa3aHa NpHHIUIIMAJIbHAA CXEMa 3HeKTpI/IquKOI/I eI, COCTOA-
H.[el/[ N3 UCTOYHUKA TOKa C OTJIIMYHBIM OT HYJISI BHYTPEHHHUM COIIPOTUBJICHUEM,
pe3ucTopa, peocrara U USMCPUTCIIBHBIX HpI/I60p0B — UACAJIBHOT'O aMIICPMETPa U
HACAJIBHOI'0 BOJIBTMETpA. I/ICHOHB3yﬂ 3aKOHBI IMOCTOAHHOI'O TOKa, ITPpOaHAJIU3U-
pyHTe 3Ty CXeMy U BBIACHHTE, KaK OYIyT H3MEHAThCA MOKA3aHHUs IPHOOPOB MPH
NEPEMECIICHNHN IBU)KKA pC€OCTaTa 671€60.

R,

A

—_ O R,

Ilonnoe npasunvhoe pewtenue kadxcooit uz zadau C2—C6 0onicno exnrouamsn
3aKOHbL U OpMYIbl, RPUMEHEHUE KOMOPHIX Heo0X00UMO U 00CHAMOYHO
01 pewienus 3a0auu, a MaKxice mMamemamuydecKue npeoopazoeanus, pac-
Yemosl ¢ YUCIACHHLIM OMEEmMOoM U, NPU Heo0X00UMOCHU, PUCYHOK, ROsAC-
HAIOWUIL peulenue.

Pannyc nmanets! [Imrok B 2 pa3a MeHbIIIE paanyca 3eMIiH, a Iepruo oOparneHus
CIIyTHHKA, JBIDKYyIIErocs Bokpyr [Dimroka mo HHU3KOHM KpyroBoi opOHTe, COBITa-
JTaeT ¢ TIEePHOIOM OOpaIIeHHs aHAIOTHYHOTO CITyTHHKA 3eMin. UeMy paBHO OT-
HOIlIeHHe cpeHux rmiotHocTel [Imroka u 3emmu? O0beM Iapa mporopIroHa-
nen ky0y pammyca (V~R?).

B MUJTIAHAPE, 3aKPBITOM IMOJABUKHBIM MMOPITHEM, HAXOUTCA OI[HO&TOMHI)II\/‘I une-
anpHBI Ta3. Bo Bpems omblTa Ta3 cXalW W OXJAQMIN TaK, YTO €ro o0BeM
yMeHbIHIICS B 4 pa3a, a abCcoMOTHAsI TeMIepaTypa cTajia MeHbIe B 6 pa3. Oka-
3aJ10Ch, OJJHAKO, YTO I'a3 MOT IIPOCAYMBATHCA CKBO3b 3a30p BOKPYT MOPIIHS, U 32
BpeMsl OIbITa JaBJIeHHE T'a3a CHU3UIOCH B 3 pa3a. Bo ckoyibko pa3 u3mMeHuach
BHYTPEHHSS 3HEPIHs Ta3a B IIIHHApE?




EAunHbIN rocyaapcTBeHHbIN 3k3ameH, 2009 r. PUBNKA, 11 knacc 5-6/6

Jns mccnemoBaHUsT MpeoOpa3oBaHUs AIIEKTPHUECKOM SHEPrHM B MEXaHHUe-
CKYyI0 MCToib3yeTcs anekrpoasurarenb (1). Ilpu cOopke M3MepUTENbHON Y-
TaHOBKH (cM. (oTorpaduio) onuH KOoHEeN HUTH (3) yKperuieH Ha Baiy (2) IBU-
ratens, Ipyroid MEepeKHHYT depe3 HEMOJBIDKHBIM OJIOK, M K HEMy INPHBS3aH
rpy3 (4) maccoit 0,1 kr. 3Mepenus mokasanu, 4To Ha BeICOTY 40 cM rpy3 pas-
HOMepHO noxHuMaetcs 3a 10 c. [Ipu 3ToM 3aperucTpupoBany MOKa3aHUSA aM-
nepmeTpa (6) u BombTMeTpa (5). CumuTas Moyie3HbIM W3MEHEHHE MOTEHIHAIb-
HOI1 3Hepruu rpysa, paccunrtaidre KI1/] nanHoro ycrpoiicTsa.
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[IpoBogHuK mMHON 1 M IBHXKETCS paBHOYCKOPEHHO B

OTHOPOJHOM MAarHUTHOM TIOJ€, WHIYKIOUS KOTOPOTO ® N ®
0,5 Tn u HanpaBieHa NEPHEHIUKYISIPHO IIPOBOJHUKY U v
CKOPOCTH €ro IBIDKeHHs. HadambHas CKOpPOCTH IBHXKe-

Hus mpoBomHuka 4 m/c. 3Hauenme OJIC wHAyKIMU B — ® ®

JIBIKYILEMCSl TIPOBOJHUKE B KOHIE MNEpEeMEIlEHHs Ha
paccrosiHue 1 M paBHO 3 B. UeMy paBHO yCKOpEHHE, ¢ KOTOPBIM JBUXKETCS
IIPOBOAHUK B MAaTHUTHOM II0JIE?

B cocyne HaxomuTcsl pa3pekeHHBIH aTOMapHBI BOJOPOA. ATOM BOIOpOIa B
ocHOBHOM cocrositun (E; = — 13,6 3B) mornomiaer ¢GOTOH U3Ty4eHHs JATHHOU
BoNHBI A = 80 HM. C Kakoll NMPHMEPHO CKOPOCTBIO IBIDKETCS BIAJIH OT sapa
9JIEKTPOH, BBUIETEBUIMI U3 aTOMa B pe3ysbTaTe HOHU3AMU? DHEPrueu Termio-
BOTO JIBUYKEHHUSI aTOMOB BOJIOpOJa NpeHedpeyb.





