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Enunblii rocygapcreennblii 3x3amen no ®U3UKE
Bapuant Ne 301
I/IHCprKlll/lﬂ IO BBINOJIHCHU IO paﬁOTbl

Jns BBITOMHEHHWS 5SK3aMEHAI[MOHHOM paboThl 1O (HM3HKE OTBOAWUTCS
3,5 4gaca (210 muuyT). PaGoTta coctout u3 3 yacrel, BKIOYamomux 36 3ama-
HUH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHUio TaeTcs
4 BapnaHTa OTBETa, N3 KOTOPHIX IPABUIGHBIN TOJIBKO OIHH.

Yacte 2 comepxur 5 3amannii (B1-B5), Ha KoTOpHIE ciemyeT maTh Kpart-
kuii orBet. [l 3amanuiit Bl u B2 orBer HeoOXoanMo 3amucaTh B BUjIe Habopa
uudp, a s 3anaauii B3—-BS B Buje yncna.

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

IIpu Beimonuenuu 3ananuii B3-B5 wactu 2 3HaueHne MCKOMOW BEIUYHU-
HBI CIIEIyeT BHIPA3HUTh B T€X €AWHUIAX (PU3NIECKUX BEIUYHH, KOTOPHIE yKa3a-
HBI B yCJOBUM 3agaHus. ECiu Takoro ykazaHusi HET, TO 3HAUE€HUE BEINYHUHBI
cienyet 3anmucath B MexayHaponHoii cucteme eaunul] (CH). Ilpu Beruucie-
HUU pa3peniaeTcs UCIob30BaTh HEMPOTrPAMMUPYEMBIi KalbKyJISATOD.

BHuMaTenpHO NpouuTaiiTe KakJ0e 3aJaHue U NpeiaraéMble BapHaHTHI
OTBETA, €ClIi OHM UMeroTcs. OTBedaiTe TONBKO IMOCHE TOro, KaK Bbl MOHSIH
BONPOC U MPOAHAIMU3UPOBAIM BCE BAPUAHTHI OTBETA.

BrimonusiiTe 3a1aHus B TOM MOpPSJIKE, B KOTOPOM OHU JaHbl. Ecim  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyaHeHHe, nponycrute ero. K npomymen-
HBIM 33JJaHMSIM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAaHETCSI BpeMsl.

3a BBINOJHEHHE Pa3IMYHBIX 110 CJIOKHOCTH 33aJaHUH JaeTcs OMUH Win 00-
nee O6amnoB. bamsl, momydeHHbIe BaMH 32 BBIOJTHEHHBIE 33/IaHUS, CYMMHUPY-
fotcs. [loctapaiiTeck BBIOJIHUTE KaK MOKHO OOJIBINE 3a/laHUN U HaOpaTh HaW-
OoJTbIIIee KOIMIECTBO OAJUIOB.

Kenaem ycnexa!
Hmxe mpuBeeHs! cripaBOYHBIC TaHHBIE, KOTOPBIE MOTYT MOHAIOOUTHCS
BaM TIpHU BBITOJHEHUU PaOOTHI.

HeCﬂTI/l‘lHLIe NpUCTABKH

Koncmanmot
YHUCIIO T

YCkope€nue CBOGO,HHOFO nazieHust Ha 3emiie

rpaBUTAllMOHHAsA MOCTOAHHA

YHUBEPCaJIbHAsA ra3oBas NNOCTOSIHHAsA

noctostHHast bonmpiMana
MOCTOSTHHAST ABOTaJpo
CKOPOCTB CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

NIEKTPUUECKUH 3apsi)
nocrosiHHas [lranka

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

Coommuouwtenue mexcoy pasiuyHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10" kr
1 aToMHast eAMHHUIIA MACChl 3KBHBajieHTHA 931,5 MaB
15B=1,610"° I

TeMmepaTypa
aTOMHasi CIMHMIIA MACCHI

1 57IeKTPOHBOJIBT

Macca ywacmuy

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

amomMuHus 900 JIx/(xr-K)

Meau
4yryHa

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

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

Hopmansusie ycnosun:  nasnenne 10’ I[Ta, temmeparypa 0°C

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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Monapuasa macca

asora 28107 xr/monb Kucjaopozaa
aprosa 40-107 Kr/MoTB UTHS
BOJIOpO/IA 2.10° xr/mMonn MonbIeHa
BO3/yXa 29.107 Kr/mMoib HeoHa
rejms 4.107 Kr/moub

32:107 kr/monm

6-107° Kr/Moib
96-107° Kr/mMonb
20-10° xr/moinb

YIJICKUCIIOTO ra3a 441072 /Mo
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Yacre 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bIn0IHAEMO020 6amu 3a0anusn (A1-A25) nocmasvme 3HAK «X» 6 KleHmoOUKe,
HOMep KOMOpOil COOMEencmeyem Homepy 8blOPaAHHO20 6amu omeema.

HpI/I CB06OZ[HOM nageHun TEJia U3 COCTOAHUSA ITOKOA €TI0 CKOPOCTH 3a KaXKAYIO
CCKYHAY YBCIMYMUBACTCA HA

1) Om/c 2) Swmlc 3) 10m/c 4) 20 m/c

B uHepnmaneHOM cucTeme oTrcueTa yCKOpEHHE Teja Maccoi 3 Kr Ha-

2 m
MPaBJIeHO BEPTHKAIHHO BHHU3 W IO MOJIYJIO paBHO 2 M/c” (CM. pHUCY-
HOK). KaxkoB Moxyns paBHOAEHCTBYIOIIEH CHII, IPUIOKCHHBIX K 3TOMY
Tely, U KyJla OHa HalpasiieHa? >
a

2
1) 3 H; BepTukanbsHO BHU3

2
2) 3 H; BepTHKansHO BBEPX

3) 6 H; BepTukanbHO BHU3
4) 6 H; BepTHKaILHO BBEPX

Ilo ropu30HTAIPHOMY IOy PABHOMEPHO TSAHYT AmuK. K SIKy B TOpH30H-
TaJIbHOM HampaBleHHM mpukiagsBaioT cury 35 H. Koadounuent tpenus
CKOJBKEHUS MEXIy TI0JIOM U AmukoM paseH 0,25. Uemy paBHa mMacca sSuka?

1) 14xr 2) 1,4xr 3) 7,1 xr 4) 71 kr

Ha teno, nBmwxymeecs NpSAMOJUMHEMHO B HMHEPLUAIBHOM CUCTEME OTCUETA,
JeHCcTByeT MOCTOsiHHAS cua. KakoBa BennunHa 3TOH CHIIBL, ey 3a 2 ¢ OHA BBI-
3bIBaET YBEIHMUCHNUE UMITyJIbCA Tela Ha § Kr-M/c?

1) 4H 2) 8H 3) 12H 4) 16H

C kako# BBICOTHI ImajiaeT Msid Maccor 0,3 KT M3 COCTOSHUS ITOKOSI, €CJIA €T0 K-
HeTWYecKasi FHeprus npu nagaeHuu Ha 3emito paBHa 60 Jx? [lotepsimu sHeprun
3a CYeT COMPOTHBIICHHS BO3yXa MPEeHeOpeyb.

1) 10m 2) 20 3) 25M 4) 30
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N
/1

MareMaTHueCKuii MasTHUK OTKJIOHWIH Ha HEOOJBIION yroi OT mo-
JIOKEHHsI PAaBHOBECHS M OTITyCTHIIN Oe3 HadaimbHOI ckopoctu. Ye- -
pe3 Kakyr 4acTh mepuoja Konebanud 1 MOTeHIMAbHAs SHEPTHs
MasgsTHHUKA BHOBb JOCTUTHCT MaKCI/IMyMa? COHpOTI/IBﬂeHI/IeM BO3ayXxa HpeHe6—
pedb.

T

1 1 1
1) T 2) =T 3)) =T 4) =
) ) % ) 3 ) 3

ABTOMOOWIIB, IBH)KYIIMIACS C BBIKJIFOUCHHBIM JIBUTATEIIeM, Ipoekaet 50 M 1oz
YKJIOH 1oZ yriioM 30° K TOPU30HTY M OKa3bIBACTCSI HA TOPH30HTAIEHOM YYacTKe
noporu. CkopocTh ero mpu 3ToM coctaBisier 30 m/c. KakoBa HawanmbHas cKo-
poctb aBToMo0mIs? TpeHueM npeHeOpeys.

1) 10wm/c 2) 20 m/c 3) 24 m/c 4) 30 m/c

MosekyIsl ra30B HAXOAATCS HAa OOJIBIINX PACCTOSHUAX APYT OT APYyra Mo Cpas-
HEHHUIO C X pa3MepaMHM, CHIIBI B3aUMOJCHCTBHS MEXIy HUMU HE3HAUUTEIIbHEI.
OTHM MOXXHO OOBACHUTH CIEAYIOIUE CBONCTBA Ta30B:

A. OHHU HE COXPAHSIOT CBOEi (hOopMEI,

b. oHn He coxpaHsIOT cBOEro oobeMa,

B. UMeroT 6OJIBIIYIO CXKUMAEMOCTb.

Kaxoe(-ue) u3 yrBep>xaeHuN npaBUiIbHO(-b1)?

2) Aub 4) A,B,B

1) Tombko b 3) tombko B

I'paduk n306apHOTO Mpomecca A 1 MOJIS HAEANBEHOTO ra3a B KOOpAMHATAX V u
T n300paXkeH Ha PUCYHKE

D V[ / 2) V[ 3) V]_ 4) V[\
0 T 0 T 0 T 0 T

OTtHocuTebHAs BIAXXHOCTh BO3/yXa B rnomenieHnnu pasHa 60%, a temneparypa
18°C. YeMy paBHO mapluuaibHOE JaBJICHHE BOJISHOTO I1apa B MOMEIICHUHU, €CITH
JTaBJICHUE HACBIICHHBIX BOJSHBIX TAPOB MPH dTON TeMIiiepaTtype paBHo 2 kl1a?

1) 0,6 xIla 2) 3,6 xlla 3) 1,2klla 4) 18 klla
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Ta3 moa mopuseM pacumpnics u me- P, 10° Ta 1 2
pemien u3 cocTosHUS 1 B cocTostHME 2 ISP
(cm. pucynok). Kakyro paboty cosep- 0 SR PR W+
i ra3? C .
0,5F---4---4----F---i
D 1,510° Ix poor
4 T T T >
2) 310" Jx 0 01 02 03 V.
3) 1.2 Ix
4) 0,2 Ix

Kak u3MeHnTCst cpeiHsisi KHHETHYECKas SHEPIHsl MOJIEKYJl HealbHOro rasa Inpu
YBEJIMYCHUH ero abCOIIIOTHO TeMnepaTypsl B 2 pa3a?

1) He u3MeHHTCs

2) yBemmuurIcs B 2 pasa
3) yBemuuwmrcs B 4 paza
4) OTBET HEOJHO3HAUCH

Cuita B3aMMOJICHCTBHSI MEXIY ABYMsI TOUCYHBIMH 3apsHKCHHBIMH TEJIAMH PaB-
Ha F. Kak M3MeHHTCS CHila B3aMMOAEHCTBHS MEXIY TETaMH, €CIH KaKIbIA 3a-
Pl Ha TeNax YMEHBIIUTH B 2 pa3a?

1) yBemmuutcs B 2 pasa
2) yMeHbIIUTCS B 2 pasza
3) yBenuuutcs B 4 paza
4) ymenbluuTcs B 4 pasza

Ha rpaduke m3oOpaxeHa 3aBUCHMOCTH CHIBI [, A A

TOKa B IPOBOJHUKE OT HANPSIKCHUA MEKITY €ro 6

KOHIAaMH. YeMy paBHO CONPOTHBICHHE IIPO- 4

BOJHHUKA? 2| A

1) 0,5 Om 02468102 ()p
2) 20m

3) 60m

4) 12 Om
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KBagparHast pamka pacrojiokeHa B OJHOPOJHOM Mar- —————=>

HUTHOM TI0JI€ B IJIOCKOCTH JINHUA MarHUTHON MHIYKIIUU T(_H_@—dB—’
(cM. pucynok). HampaeneHue Toka B paMKe MOKa3aHO
crpenkamu. Kak HampaBineHa cuia, JAeWCTBYIOLIas Ha
CTOPOHY bc paMKH CO CTOPOHBI MATHUTHOTO TOJISA? A c

1) meprmeHAMKYISIPHO TUIOCKOCTH YepTekKa, OT HAC

2) TepHeHIUKYISPHO IIOCKOCTH YepTexka, K HaMm

3) BIOJIb HANpPABIICHUS JTMHUNA MAarHUTHOW WHIYKIIUH
4) cuna paBHa HYITIO

Ha ¢ororpaduu — ocrpmiorpam-
Ma HampsDKCHHS Ha 3JCMCHTE
JJIEKTPUYECKOM e M CUJIBI TO-
Ka B HEM.

KoseOanust 3TUX BETHYUH UMEIOT

1) omMHAKOBBIE 4YacTOTHI U

T
caBHT (a3 5

2) pa3nuuYHBIE YacTOTHI U

T
caBHT (a3 5

3) pasnmH4HbBIC YacTOTHI U cABHT (a3 0

4) omMHAKOBBIE YaCTOTHI U CIBHT (a3 T

Ha pucyHke mokas3aH X0 JIydeil OT TOYCYHOTO MCTOYHHKA CBeTa A 4epes3 TOH-
KYIO JIMH3Y.

i

\

KakoBo (okycHOe paccTosiHHE JIMH3BI, eclii | KiIeTKa Ha PUCYHKE COOTBETCTBY-
er 1 cm?

1) 10 c™m 2) 12cMm 3) 3cm 4) 4™
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B onHy TOUKy IPUXOIT ABE KOTEPECHTHBIE CBETOBHIC BOJHBI C Pa3sHOCTHIO (a3

A20

A21

A22

KoneOanuii, paBHOU 7. B 9TO# TOUKe HabmIOMaeTCs

1) MHHUMYM MHTEHCHUBHOCTH

2) MakCUMyM MHTEHCHBHOCTHU

3) cpenHsis MHTEHCHBHOCTD

4) gepemoBaHHE MAKCUMYMOB H MHHUMYMOB

HarpeBaTeJbHBIN 3JIEMEHT COCTOHT U3 TPEX OJAWHAKOBBIX ITOCICOBATEIBHO CO-
€JIMHEHHBIX CIUpaJiel, yepe3 KOTOphIe TeUeT MOCTOSAHHBINA TOK. Kak M3MeHUTCs
MOIITHOCTE, MOTPEOIsIeMast STHM SJIEMEHTOM, €CJIM HalpshKeHHe, ToJjaBaeMoe Ha
HEro, YBEJIUYUTh B 3 pasa, a OJHy U3 CIHpalicil 3aMEHUTh Ha JPYTyIO C COMPO-
THUBJICHUEM B 4 pa3a MEHbIIUM?

1) ymensmmtcs B 3 pasa
2) yBenuuuTcs B 3 pasza
3) He u3MeHUuTCs

4) yBenuuutcs B 12 pa3

Ha pucynke mpencramiena auarpamma SHEpreTH- s
4YecKMX YpoBHell aroma. Kakoli U3 OTMEUEHHBIX [
CTpENIKaMHU TIEPEXOJI0B MEXIY OHEpreTHUeCKUMH Es
YPOBHSAMH CONPOBOXKJAETCS IOTJIOUIEHUEM KBaHTa FE,
C MHHUMAJILHOW DHEpTUei?

E;

1) cypoBus | Ha ypoBeHb 5
2) ¢ ypoBHs 2 Ha YpOBeHb |
3) c ypoBHs 5 Ha ypoBeHb |
4) cypoBHs | Ha ypoBeHb 2

Kaxos 3apsig snpa gg Fe (B enquHuIax 3nmemMeHTapHOTO 3apsiia)?
1) 26 2) 56 3) 82 4) 30

Kakas yactuna X noay4unack B pe3ysbTaTe peakLuu
TAl+ n —> Na+X?

1) mporon 2) HEUTpoH 3) 37eKTpOH 4) o -yactuua
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Ha rpaduke mnokazaHa 3aBHCUMOCTb

A24

A25

MaKCUMaJIbHOM KHHETHYECKOH SHEpIruu £ 0B
(hOTORIEKTPOHOB, BBHIOMTHIX W3 METal-
Ja, OT JUIMHBI BOJHBI TTaIAI0IIETO CBETA. 30~
Kunerndeckas sHeprus (OTO3IEKTPO-
HOB He mpeBblnIaet 15 3B, ecnu merann
OCBEIIACTCs] CBETOM C JUTMHOW BOJIHBI 151

1) 25 am

2) 50 um

3) 150 am 0
4) 200 am

[P S ——

Ha rpajuxe nzoOpaxkeHa 3aBHCHMOCTH KOOPAWHATHI Oy-
CHHKH Ha FOpHSOHTaﬂBHOﬁ CIIUIEe OT BPpCMCHH. Ha ocnoBa-
HUH rpadrKa MOKHO YTBEP)KIATh, UTO

1) Ha ydactke | MOXyIh CKOPOCTH OyCHHKH YBETMUUBAETCS, a HA yJacTke 2 —
YMEHBIIAETCS

2) Ha ydacTKe 2 MPOEKIHs yCKOPEHNS OyCHHKH OTpHUIIaTeIbHA

3) Ha yuacTke 1 MOIyTh CKOPOCTH OyCHHKH yMEHBIIAaeTCs, a Ha ydJacTke 2 —
OCTaeTCsI MOCTOSHHBIM

4) ygactok 1 COOTBETCTBYeT pPAaBHOMEPHOMY IBIDKEHHIO OYCHHKH, a
Y4acTOK 2 — paBHO3aMeATICHHOMY

Ha pucynke uzobOpakeH pe3yapTar LA
IKCIEPUMEHTAIILHOTO HCCIICIOBAHUS
3aBHUCHUMOCTH CHJIBI TOKa oT
HATPSDKCHUS Ha JIAMITe HAKAJTMBAHUS.
JIBe Takue IaMIibl COEIUHUIN MOCIIEe-
JIOBATEJIbHO U IOAKIIOUMIN K KJIEM-
MaM aKKyMyJsTOpa HampsDKCHHEM
12 B. OHH mOTpeONISIIOT CyMMapHYIO >
MomHocTs 6 Bt. KakoBa MOIIHOCTS, 0 3 6 9 12 UB
rnoTpedsiemMast OJJHON JIaMITOH TIpH ee

MOJKITIOYCHUH K KJIEeMMaM akKKyMyJisiTopa?

—

1) P=3Brt
2) 3Br<P<6Br
3) P=6Br

4) 6Br<P<I12Br
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Yacrb 2

B 3a0anusx BI-B2 mpebyemca ykazamop nocinedo6amenbHocCmy yugp, co-
OMEEemMCmEyIWuUX NPAsuUIbHOMY OmEeny. Imy nocied08amenbHOCHb Clle-
dyem 3anucame cCHauanNa 6 MeKCm IK3AMEHAUUOHHOU padomel, a 3amem ne-
peHecmu 6 o1anK omeemog Ne 1 be3 npoodenos u opyzux cumeonos. (Lugpot 6
omeeme MO2ym nOGMOPAMbCAL.)

Bpycok cKOIB3UT 10 HAKIIOHHON IUTOCKOCTH BHH3 0e3 TpeHus. UTo MpOnCXoauT
IIPH 3TOM C €r0 CKOPOCTHIO, TOTEHIHANBHOH SHEprHel, CHIOW peakuuu Ha-
KJIOHHOM I1ocKocTU?

K xaxmoif mo3unny IepBoro cToadna noadepuTe COOTBETCTBYIONIYIO MO3HITHIO
BTOPOTO W 3alHINNTE B TAaOIWILy BHIOpaHHBIEC IU(PHI MOX COOTBETCTBYIOIINMH
OyKkBaMu.

OU3NYECKUE BEJIMYMHBI X U3BMEHEHUE
A) ckopocTh 1) yBemuuuBaeTcs
b) mnoreHnumanpHas 3HEpPrus 2) yMeHbIIaeTcs
B) cwuia peakuyuy HaKJIOHHOM IJIOCKOCTH ~ 3)  HE M3MEHseTCs

A b B

VCTaHOBUTE COOTBETCTBHE MEXAy (U3MYECKUMHU  SBICHHAMH M HX
TEXHHYECKUMHU NPHMEHEHHUSIMH M MPUOOpaMH, B KOTOPBIX HCHOJB3YIOTCS WM
HaOJFOAAIOTCS STH SIBIICHUSL.

K kax1oit mo3uumu nepBoro croydla Noa0epuTe COOTBETCTBYIOMIYIO MO3HIIUIO
BTOPOTO M 3alUIIUTE B TAOIHMIYy BBIOpaHHBIE HUQPHI O] COOTBETCTBYOIINMU
OyKBamu.

OU3NYECKUE ABJIEHUA I[MPUBOP
A) Hucnepcust 1) ®oro3nemeHT
b) ®otordpdekt 2) JlazepHas ykaska
3) IIpu3MeHHBIN CIIEKTPOCKOI
4)  ®0TO0OBEKTHB
A b
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Omeemom K Kaxcoomy 3a0anuio Imoii yacmu 0yoem HeKomopoe Hucio.
Amo uucno nado 3anucamsy ¢ 61ank omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-B5), nauunan c nepeoii knemouxu. Kaxcovuii cumeon (yugpy, 3a-
nAmMYyI0, 3HAK MUHYC) RUWIUME 8 OMOENbHOU KeMmouKe 6 COONMGEMCMEUl ¢
npueedennvimu 6 dranxe oopasyamu. Eounuysr ¢pusuueckux eenuuun nu-
camo He HYHCHO.

JIBa rpy3a, CBSI3aHHBIE HEPACTSXKUMOM U HEBe- v M —
COMOM HHTBIO, IBHXKYTCS MO TIQJAKOH FOPH30H- . L F
TaJIbHOM IOBEPXHOCTU MOA AEHCTBUEM IOCTO- W
—
SIHHOW TOPU30HTAIBHOM CHUIBbl [, NPUIIOKEH-
HOU K Tpy3y M; =2 kr (cM. pucyHOK). HuTh 0OpbIBaeTCS MpH 3HAYCHUH CHIIBI
—>

HaTspkeHus: HUTH 4 H, npu 3ToM Moxynb cunbl £ paBed 12 H. Uemy paBHa mac-
ca BTOpOro rpysa M,?

[Ipu U3roTOBIIEHNH JIBAA B XOJOJMIBHUKE MOTPEOOBANIOCH 5 MUH, YTOOBI OX-
naauth Boay oT 4°C mo 0°C, u eme 6-10° ¢, aTo6HI npeBpaTuTh ee B Jen. On-
penenuTe Mo 3TUM JaHHBIM yASTBHYIO TEIUIOTY TUIaBieHus jibaa. OTBET BhIpa-
3ute B KJK/KT.

ITpoBomsammuii crepxens mHON /=20 cM IBIDKETCS MOCTYHATEIFHO B OJHO-
POIHOM MAarHHUTHOM TMOJE€ CO CKOPOCTBIO U= 1 M/C Tak, YTO Yrod MEXIy
CTepKHEM M BEKTOpoM ckopoctu o = 30° (cMm. pucyHok). DJIC mHIyKINHA B
crepkHe pasHa 0,05 B. KakoBa uHAyKIIMsSE MarHUTHOTO T10JIsA?

Pl

He 3a6y0vme nepenecmu ¢ce omeemul ¢ onank omeemog No 1
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Yactb 3

3aoanun CI-C6 npeocmaensaiom coooil 3a0auu, noaHoe peuieHue KOmopvlx
Heo0x00umo 3anucamey 6 daanke omeemoeg Ne 2. Pexomenoyemces nposecmu
npeosapumensvhoe peutenue na ueprnoguke. Ilpu ogpopmnenuu pewenusn ¢
onanxke omeemog Ne 2 3zanuwume chauana Homep 3aoanua (Cl1 u m.o.), a
3amem peuwieHue COOMEEMCmeyIoueil 3a0auu.

B 3a0aue C1 cnedyem 3anucamp pazeepuymulit omeem, nOACHAIOWUI pu3u-
yecKue npoyeccyl, ONUCAHHbLE 8 3a0aue, U X00 8AUUX PACCYIHCOeHU.

Ha pucynke npuBeneHa ¢ororpadus snekrpudeckoii memu. Hauepture npun-
[UMHATBHYIO CXeMy 3To# nenu. Onnpasch Ha 3aKOHBI TIOCTOSIHHOTO TOKa, 006-
SICHUTE, KaK JIOJDKHBI M3MEHATHCSA (YMEHBIIAThCA WM YBEIHIHBATHCSA) TIOKa3a-
HUSI aMIIepMeTpa U BOJIBTMETPA MPH Pa3MBIKaHUU KIIFOYA.

-
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Ilonnoe npasunvhnoe peuwrenue Kax;cooi u3 zaoay C2—C6 0oxcno exnrwuams
3aKoHbl U PopmMynvl, npuMenenue KOMopvix HeoOX00uMo u 00CmamouHo
013 peuwienus 3a0aqu, a maxdiHce mamemamuiecKkue npeodpazoeanus, pac-
yemvl ¢ YUCTEHHLIM OMEEMOM U, npu HeodXo0UMocmu, PUCyHOK, HOAC-
HAIOWUIL peuienue.

[Tynst IETUT TOPU3OHTAIBLHO CO CKOPOCTHIO Uy = 400 M/c, IOTaaeT B JIeKAITHIA

Ha TOPHU30HTAIBHOH IOBEPXHOCTH JbJa OPYCOK M OTCKAaKMBaeT B OOpaTHOM
1
HAalpaBIEHUH CO CKOPOCTBIO 3 vy. Macca opycka B 90 pa3 Gosblue Macchl Imy-

. KoaddurpenT tperus ckonbxeHus Mexny OpyckoM u mpaoM p = 0,1. Ha
KaKoe paccTosHHE S MepeMEeCTHTCS OPyCOK K MOMEHTY, KOIJla €ro CKOpPOCTh
ymensmurces Ha 20%?

WUneanbHpli OTHOATOMHBIM Ta3 B v 1

Konu4yecTBe | MONb CHayaja HU30-
tepmudecku cxanu (77 = 300 K).
3areM rasz Harpeiu, NMOBBICHB JaB-
nenue B 3 pasa (cM. pucyHok). Ka-
KO€ KOJMYECTBO TEIJIOTHI MOJIYyYHII
ra3 Ha yyactke 2 — 3? 0 P 2p 3

S {----9%

+ + + + | DuexTpoH BIETAET B AIEKTPUUECKOE MOJIE MEKITY
O3 JIByMSI Pa3HOUMEHHO 3apsDKEHHBIMH IJIaCTHHAMU
IUIOCKOTO  KOHJEHCAaTopa CO CKOPOCTBIO U
(v << ¢) mapamienbHO MIacTUHAM (CM. PUCYHOK).
Paccrosinue Mexny mimacTuHamu d, muHa mactud L (L >> d). Onpenenure
CMEILIEHHE 3JIEKTPOHA OT MEPBOHAYAIBHOIO HAMpaBJIEHUS NPH BBUIETE U3
KOH/IEHCAaTOpa, €CIHM Pa3sHOCTh MOTEHIUAIOB MEXTy IJIaCTUHAMU AQ.

Ha sxpaHe ¢ MOMOIIBIO TOHKOM JIMH3BI MOIY4YE€HO M300pa)KeHHe IpenMmera C
MSTHKPATHBIM yBenuueHueM. [IpeiMeT OTONBUHYIN OT JMH3BI HA 2 CM BIOJb
e¢ IJIaBHOW ONTHYECKOI OCH. 3aTeM 3KpaH MPHU HEM3MEHHOM II0JIOKCHUU JINH-
361 IepeaBHHYIIH Ha 30 cM Tak, YTOOBI H300pakeHHE CHOBA CTaJ0 pe3kuM. Om-
pelenuTe yBelIn4eHHe BO BTOPOM Cliydae.

OO6pazen, coaepXamuii pajuif, WCIycKaeT o-4acTUlbl. CpenHsisi CKOPOCTbH
gactur 1,5-10" m/c. 3a 1 u Beizensercs sueprus 100 [, Macca O-4aCTHIIbI
paBHa 6,7-107 kr. CKONBKO Gi-9acTHII HCTycKaeT oGpaserr 3a 1 ¢? DHeprueii
OTIAYH SAEP, Y-M3IyUCHHUEM U PEISITUBICTCKIMH 3¢ (heKTaMu TpeHeOpeys.
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Enunblii rocygapcreennblii 3x3amen no ®U3UKE
Bapuant Ne 302
I/IHCprKlll/lﬂ IO BBINOJIHCHU IO paﬁOTbl

Jns BBITOMHEHHWS 5SK3aMEHAI[MOHHOM paboThl 1O (HM3HKE OTBOAWUTCS
3,5 4gaca (210 muuyT). PaGoTta coctout u3 3 yacrel, BKIOYamomux 36 3ama-
HUH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHUio TaeTcs
4 BapnaHTa OTBETa, N3 KOTOPHIX IPABUIGHBIN TOJIBKO OIHH.

Yacte 2 comepxur 5 3amannii (B1-B5), Ha KoTOpHIE ciemyeT maTh Kpart-
kuii orBet. [l 3amanuiit Bl u B2 orBer HeoOXoanMo 3amucaTh B BUjIe Habopa
uudp, a s 3anaauii B3—-BS B Buje yncna.

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

IIpu Beimonuenuu 3ananuii B3-B5 wactu 2 3HaueHne MCKOMOW BEIUYHU-
HBI CIIEIyeT BHIPA3HUTh B T€X €AWHUIAX (PU3NIECKUX BEIUYHH, KOTOPHIE yKa3a-
HBI B yCJOBUM 3agaHus. ECiu Takoro ykazaHusi HET, TO 3HAUE€HUE BEINYHUHBI
cienyet 3anmucath B MexayHaponHoii cucteme eaunul] (CH). Ilpu Beruucie-
HUU pa3peniaeTcs UCIob30BaTh HEMPOTrPAMMUPYEMBIi KalbKyJISATOD.

BHuMaTenpHO NpouuTaiiTe KakJ0e 3aJaHue U NpeiaraéMble BapHaHTHI
OTBETA, €ClIi OHM UMeroTcs. OTBedaiTe TONBKO IMOCHE TOro, KaK Bbl MOHSIH
BONPOC U MPOAHAIMU3UPOBAIM BCE BAPUAHTHI OTBETA.

BrimonusiiTe 3a1aHus B TOM MOpPSJIKE, B KOTOPOM OHU JaHbl. Ecim  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyaHeHHe, nponycrute ero. K npomymen-
HBIM 33JJaHMSIM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAaHETCSI BpeMsl.

3a BBINOJHEHHE Pa3IMYHBIX 110 CJIOKHOCTH 33aJaHUH JaeTcs OMUH Win 00-
nee O6amnoB. bamsl, momydeHHbIe BaMH 32 BBIOJTHEHHBIE 33/IaHUS, CYMMHUPY-
fotcs. [loctapaiiTeck BBIOJIHUTE KaK MOKHO OOJIBINE 3a/laHUN U HaOpaTh HaW-
OoJTbIIIee KOIMIECTBO OAJUIOB.

Kenaem ycnexa!
Hmxe mpuBeeHs! cripaBOYHBIC TaHHBIE, KOTOPBIE MOTYT MOHAIOOUTHCS
BaM TIpHU BBITOJHEHUU PaOOTHI.

HeCﬂTI/l‘lHLIe NpUCTABKH

Koncmanmot
YHUCIIO T

YCkope€nue CBOGO,HHOFO nazieHust Ha 3emiie

rpaBUTAllMOHHAsA MOCTOAHHA

YHUBEPCaJIbHAsA ra3oBas NNOCTOSIHHAsA

noctostHHast bonmpiMana
MOCTOSTHHAST ABOTaJpo
CKOPOCTB CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

NIEKTPUUECKUH 3apsi)
nocrosiHHas [lranka

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

Coommuouwtenue mexcoy pasiuyHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10" kr
1 aToMHast eAMHHUIIA MACChl 3KBHBajieHTHA 931,5 MaB
15B=1,610"° I

TeMmepaTypa
aTOMHasi CIMHMIIA MACCHI

1 57IeKTPOHBOJIBT

Macca ywacmuy

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

amomMuHus 900 JIx/(xr-K)

Meau
4yryHa

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

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

Hopmansusie ycnosun:  nasnenne 10’ I[Ta, temmeparypa 0°C

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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Monapuasa macca

asora 28107 xr/monb Kucjaopozaa
aprosa 40-107 Kr/MoTB UTHS
BOJIOpO/IA 2.10° xr/mMonn MonbIeHa
BO3/yXa 29.107 Kr/mMoib HeoHa
rejms 4.107 Kr/moub

32:107 kr/monm

6-107° Kr/Moib
96-107° Kr/mMonb
20-10° xr/moinb

YIJICKUCIIOTO ra3a 441072 /Mo
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Yacre 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bIn0IHAEMO020 6amu 3a0anusn (A1-A25) nocmasvme 3HAK «X» 6 KleHmoOUKe,
HOMep KOMOpOil COOMEencmeyem Homepy 8blOPaAHHO20 6amu omeema.

Teno GpoIIeHO BEPTHKAILHO BBEPX C HAYAIBHOW CKOpPOCThIO 15 M/c. KakoB Mo-
IOynb ckopocTH Tena depe3 0,5 ¢ mocne Havama aBrkeHHA? CONPOTHBICHUE
BO3/lyXa HE YUHUTHIBATE.

1) 10wm/c 2) 15wm/c 3) 17,5 m/c 4) 20 m/c
Ha rpaduke n3o00paxkeHa 3aBHCUMOCTh YCKOPCHHS Te- a,
Ja OT BPEMEHH B HMHEPIMAIBHON CHUCTEME OTCYETa.
CpaBuute cuibl F; u F,, JEWCTBYIOIIUME HA TEJIO B
NIPOMEXYTKH BpeMeHU OT 0 10 #; ¥ OT #; 11O ,.
0 h Ly

DA _, ) /_3 3 F_3 g H_S5

F, F, 2 F, 5 F, 3

Teno paBHOMEPHO IBIDKETCS 1O TIOCKOCTH. CHila TaBIeHMS Tela Ha INIOCKOCTh
paBna 40 H, cuiia tperus 10 H. KoadduuueHT TpeHus: CKOIbKEHHSI paBeH

1) 08 2) 025 3) 0,75 4) 02

B unepuuansHON cucteMe oTcueTa Mo IeHCTBUEM MTOCTOSHHOM CHIIbI UMITYJIBC
MPSAMOIHMHEHHO ABIDKYyIIErocs Tena 3a 2 ¢ yenuumics ot 0 1o 4 xr-m/c. Kakosa
BEJIUYHHA 3TOHN CUIIBI?

1) 1H 2) 2H

3) 4H 4) 8H

M1 ynai u3 COCTOSTHHS TIOKOS € BBICOTHI 15 M. Ero kuHeTH4eckas sHeprus npu
nageanyn Ha 3emiro paBHa 60 J[x. CompoTHBIIEHHEM BO3IyXa IMpEeHEOpEUb.
Macca msiua

1) 0,1 xr 2) 0,2 xr 3) 0,3 kr 4) 0,4 xr
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i

MaremaTuuecKuil MasTHUK OTKJIOHMIIM HA HEOOJIBLION yroa oT 1o- 7

JIOKEHHsI PaBHOBECHS M OTITYCTIUIN O3 Ha4daubHOHW ckopocTH. Ye- o

pe3 KaKyro 4acTh nepuoaa KojeOaHuil 7 MOTEHIMANbHAS SHEPTHS

MasiTHUKA JOCTUTHET MUHIUMYyMa? CONpOTHUBICHUEM BO3/lyXa MPeHeOpeyb.

3) lT
2

1 1
-T —
T 2 - 4 2T

ABTOMOOWJIB, IBIKYIIUIICS C BBIKITIOUCHHBIM JIBHTATEIEM, Ha TOPU30HTAIIBHOM
ydJacTke Zopord uMeet ckopocth 20 m/c. Kakoii Oyner ero ckopocTb, KOraa OH
npoeneT S0 M o] YKJIOH IO CKJIOHY ropbl oJ yrioM 30° k ropuzoHTy? Tpenu-
€M MpeHeOpeyb.

1) 10 m/c 2) 20 m/c 3) 30 /e 4) 40 m/c

MornekyIbl ra30B HAXOAATCS Ha OOJNBIINX PACCTOSHUAX APYT OT ApYyra Mo cpas-
HEHHIO C MX Pa3MepaMH, MOITOMY CHIIbI NMPUTSHKEHHUS MEXIY HUMHM HE3HAuu-
TEIBHBI. DTHM MOXHO OOBSICHUTH CJIEIYIOIINE CBOMCTBA ra30B:
A. oHM IpHHUMAIOT (opMy cocyaa,

b. oHM 3aHMMAIOT BeCh IPEACTABICHHBIN 00BEM,

B. oHM nerko cxxuMaroTcs.

Kakoe(-ne) n3 yTBep)KAeHHH paBUIBHO(-BI)?

3) Tombko B 4) A,b,B

1) Tombko b 2) Tonmbko A u b

Kakomy mporeccy B HIeanbHOM Ta3e COOTBETCTBYET Ipa- T
¢ux Ha pucynke? (Macca ra3a He U3MEHSETCS.)

1) m3oTepmmYecKOMy
2) HW30XOPHOMY
3) m3obapHOMY
4) ammnabaTHOMY

UeMy paBHO AaBICHUE HACHIIIEHHBIX BOASHBIX IapoB IpH Temmeparype 24°C,
€CIIH IPU OTHOCUTEIBHOM BIaxHOCTH 60% mMapuuanbHOE TaBICHHE BOASHOTO
mapa B nomenieHuu pasHo 1,8 xIla?

1) 1,0 xIla 2) 2,0 klla 3) 3,0klla 4) 4,0 xIla
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Ha pucynke mokasaHo pacuIMpeHnue raso- p 10° [la KBagparHast paMka pacrojioXeHa B OJHOPOJHOM Mar- — s>
00pa3HOTO TeNmusl OJMHAKOBOH MAacchl N . HUTHOM II0JI€ TaK, KaK MOKa3aHo Ha pucyHke. Hampasie- T(_H_<_—B—>
nByms criocobamu: 1 —2 u 3 — 4. CpaBHU- Lo ) HUE TOKa B paMKe Moka3aHo crpenkamu. Kak HanpasneHa “ 4
Te paboTy Ta3a B 9THX MPOLECCaX. CHJIa, JEUCTBYIOIAsl HA CTOPOHY ad PaMKH CO CTOPOHBI
1) Asi=2A0 0,5 [ 192 MarHUuTHOTO ToJIsi? ; .
2) Ap=2A3 1) mepneHIUKYIAPHO IIOCKOCTH YepTexka, OT HacC
3) Asu=Ap#0 0 1 2 3 24 < .. 2) NepHeHAMKYISAPHO IIIOCKOCTH YepTeka, K HaM
4) Ayu=Ap=0 V. 107 M 3) BHONb HATIPABJIEHUS IMHUM MATHUTHOM MHIYKIMH

4) cua paBHa HYJITIO

Ha pucynke npusenena ¢ororpadus ocumiuiorpaMM HalpspKEHUs Ha 3JIEMEHTe
3JIEKTPUYECKON LEIIH U CHUJIbI TOKA B HEM.

IIpy Hen3MeHHOM KOHLIEHTPalMM MOJIEKYJ Pa3peKEHHOTO TIaza UX CpenHss
SHEPrus TEIUIOBOIO JABMXKEHUS YMEHbIIWIACH B 16 pa3. Bo ckoibko pa3 ymMeHb-
LIMJIOCH IIPU 3TOM JaBJICHHE ras3a?

1) 16 2) 32 3) 24 4) 8

JlBa OTMHAKOBBIX TOYEYHBIX 3apsia PACIIOIOKECHBI HA HEKOTOPOM PACCTOSHUH
JpyT OT Apyra. PaccrosiHMe MeXIy HHUMH YBEIMYMBAIOT B 4 pa3a. Kak HyxXHO
HU3MEHUTH BEIUUUHY KaXKIOTO U3 3apa0B, YTOOBI CHJIA HX AICKTPOCTATHUECKO-
T'0 B3aUMOJAEHCTBHUS ocTanachk mpexkHei? (M3MeHseM BenHIuHy 000MX 3apsioB,
TaK, 9YTO OHU OCTAIOTCS OJJMHAKOBBIMH).

Konebanust 3TMX BEIMYNH UMEIOT

1) pa3muuHBIC IEPUOIBI U HE IMEIOT CABUTA (a3

2) OIWHAKOBBIC MEPHOMBI, H MEKAY HX KOJICOAHUAMHE CYIIECTBYET CIBUT (a3
3) pas3mHYHBIC EPHOABI, HO ONHAKOBBIE YaCTOTHI

4) oxVWHAKOBBIE MIEPUOJBI, HO PA3THMIHBIC YACTOTHI

1) yBennuuTs B 4 paza
2) yBEeTMYHTH B 2 pa3a
3) yBennuuts B 16 pa3
4) yMeHBIIUTH B 4 pa3a

Ha pucynke n3o0paxkeH XOJI JIydeil OT TOYEYHOrO MCTOYHHKA CBeTa A depes
TOHKYIO JIUH3Y.

Ha rpajuxe m3obpaxena 3aBucumocts I, A4 A e

CWIbl TOKa B NPOBOAHHUKE OT HaAIpPsKE-

HUA MCEXKOY €ro KOHIaAMH. ‘-IeMy paBHO 6

COIPOTHUBIIEHHE TPOBOTHUKA? 4 - 7‘-11:\- - T = =T =
1) 0,25 Om D) LA g —

2) 40m - T

3) 50M 0 5 10 15 20 25 U,B V

4) 20 Om

Ompenenure GOKycHOE pacCTOSHHE JMH3bBI, €CiU | KIeTKa Ha PHCYHKE COOT-
BETCTBYET 1 cM.

1) 8cm 2) 2cm 3) 3cm 4) —8cMm
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B onHy TOUKy IPUXOIT ABE KOTEPECHTHBIE CBETOBHIC BOJHBI C Pa3sHOCTHIO (a3

A20

A21

A22

KoseOanuii, paBHOU 27. B 3T0i Touke HaOm0MaeTcs

1) cpenHsiss MHTEHCUBHOCTD

2) MHHHUMYM MHTEHCUBHOCTH

3) MakCMMyM HHTEHCHUBHOCTH

4) gepermoBaHHE MAKCUMYMOB H MHHUMYMOB HHTCHCHBHOCTH

HarpeBatenpHblii 3IEMEHT COCTOUT U3 TPEX OJMHAKOBBIX CIUpajell, nmepsas u3
KOTOPBIX IMOCJIEI0BATENIbHO MOJKIIIOUEHA K JBYM JPYTHMM, CO€IUHEHHBIM Ia-
pamnensHo. UYepe3 HarpeBaTeNbHBIN JEMEHT TE€UeT MOCTOSHHBINA TOK. Kak u3-
MEHUTCS MOIIIHOCTh, MIOTpedIsieMast 3TUM dJIEMEHTOM, €CIIM HANpsDKeHUe, IoAa-
BaeMO€ Ha HETO, YMEHBIIUTD B 3 pa3a, a MepBYIO CIUpab 3aMEHUTh Ha IPYTYIO
C COIPOTHBIICHHUEM B 2 paza MEHbLINM?

1) ymensmmrcs B 3 pasa
2) ymeHsIIUTCA B 6 pa3
3) He U3MEHHTCS

4) yBemmuurcs B 6 pa3

Ha pucyHke npencraBieHa AuarpaMma SHEPreTUYECKUX — Fj
ypoBHel atoma. Kakolf U3 OTMEUEHHBIX CTpEIKaMM Iepe-
XOJI0B MEXJY SHEPreTHYECKMMH YPOBHAMH COIPOBOXKAA-  E4
€TCs MOTJIONIEHNEM KBaHTa ¢ MAaKCUMAIIbHON dHEprueii?

1) cypoBHs | Ha ypoBeHb 5
2) ¢ ypoBHs 7 Ha ypOBEHb 2 E,
3) ¢ ypoBHA 5 Ha ypoBeHb |
4) cypoBus | Ha ypoBeHb 2

KakoB 3apsj szppa S9Zn (B eIMHMIIAX HIEMEHTAPHOTO 3apsia)?
1) 98 2) 38 3) 30 4) 68

Kakas uactuia X obpasyercs B peakiuu 4Li + $He — 9B+ X?

1) mporon 2) HEUTpoH 3) 3JeKTpOH 4) o-yactuia

© 2009 DenepanbHas ciyx0a 110 HaaA30py B cdepe oOpasoBaHus 1 Hayku Poccuiickoii Denepaunn
Konmupopanue He pomyckaercst

A24

A25

Ha I'“pa(bI/IKe MOKa3aHa 3aBUCUMOCTb MaKCUMaJIbHOM KHHETHYECKOMN OHEPrun

(1)0TOBJ'I€KTpOHOB, BBIOUTHIX M3 METalJia, OT JJIMHBI BOJIHBI ITaJar0ICro CBETA.

E,>B}

30- i

5] e

0 100 200 A, HM

DoTodddhexT HE HAONMFOTACTCS TP OCBEIIEHNH METaJIa CBETOM C JUTMHOH BOJ-
HbI

1) 25um

2) 50 um 3) 75 um 4) 150 am

Ha rpaduxe mzoOpaxkeHa 3aBHCHUMOCTb MPOEKIUH CKOPOCTH
OyCHHKHM Ha TOPU3OHTAIBbHOM crmie OoT BpeMeHH. Ha ocHOBa-
HUY rpaduka MOXXHO YTBEPKAATh, YTO

1) yugactok 1 COOTBETCTBYeT paBHO3aMEUICHHOMY MABIKEHHIO OyCHHKH, a
Y4acTOK 2 — paBHOMEPHOMY

2) yd4acToK | COOTBETCTBYET PaBHOYCKOPEHHOMY IBIDKCHHIO OyCHHKH, a Ha
y4dacTke 2 OycHHKa HEeTIOABIDKHA

3) mpoekuusi yCKOpeHUs! 0yCHHKHU BCIOAY MOJ0XKUTENbHA

4) yd4acTok 2 COOTBETCTBYET paBHO3aMEAJICHHOMY ABWXEHHUIO OyCHHKU

Ha pucyske wu300pakeH pe3yiabTaT SKCHEPHMEHTAIFHOTO —HCCIIEIOBAHU
3aBHCHMOCTH CHJIBI TOKA OT HANlpsHKCHHUS Ha JIaMIle HakaiuBaHuA. J[Be Takue
JIAMIIBI, COCAWHEHHBIE MOCIEIOBATENbHO M MOJKIIOYEHHBIE K KIEMMaM aKKy-
MyJISITOpa HampsbkeHueM 12 B, mo- LA
TpeOIsAI0T  CyMMapHYI0  MOIIHOCTB

6 Br. KakoBa mMomHoOCTb, moTpedise- 1
mas KaXkaou u3 JaMIT npu
napajieIbHOM COeTUHEHUH?

A

0,5
1) P=3Br
2) 3Br<P<6Br
3) P=6Br : >

4) 6Br<P<I12Br 0 3 6 9 12 UB



EAnHbIN rocyaapCTBeHHbIN 9k3ameH, 2009 r. DUBUKA, 11 knacc 302-5/6

Yacrb 2

B 3a0anusx BI-B2 mpebyemca ykazamop nocinedo6amenbHocCmy yugp, co-
OMEEemMCmEyIWuUX NPAsuUIbHOMY OmEeny. Imy nocied08amenbHOCHb Clle-
dyem 3anucame cCHauanNa 6 MeKCm IK3AMEHAUUOHHOU padomel, a 3amem ne-
peHecmu 6 o1anK omeemog Ne 1 be3 npoodenos u opyzux cumeonos. (Lugpot 6
omeeme MO2ym nOGMOPAMbCAL.)

Bpycok CKOJIB3UT 110 HAKJIOHHOW IIOCKOCTH BHU3 0e3 TpeHus. UTo pOUCXOauT
TIPH 3TOM C €Tr0 CKOPOCTBIO, TIOTEHIIMAIEHON YHEPTrUe, MOJTHOW MeXaHMIeCKOH
SHepruen?

K kaxao¥i mo3uiuu mepBoro CTojdia MoJA0epuTe COOTBETCTBYIONIYIO ITO3H-
IIUIO BTOPOTO U 3aIWIIATE B TAOJIHUILY BBIOpaHHBIE HUQPHI MOJT COOTBETCTBYIO-
UMy OyKBaMH.

OU3NYECKUE BEJIMYMHBI X UBMEHEHHE
A) ckopocThb 1) yBenuuuBaeTcs
b) mnoreHunumanpHas 3HEpPrus 2) yMeHbHIaeTcs

B) nonnas MmexaHuueckasi SHEprust 3) He u3MeHseTcs

A b B

YCcTaHOBUTE COOTBETCTBUE MCXKIY (I)I/I3I/I‘{€CKI/IMI/I SBJICHUSAMH U an60paMH, B
KOTOPBIX UCIIOJB3YHOTCA UIIU Ha6J'HOI[a}OTC$[ OTHU SABJICHUSA.

K kaxmoi mo3umum epBOro CTOJ'I6H8. r[oz[6ep1/ITe COOTBCTCTBYIOLIYIO ITO3UIIUIO
BTOpPOro v 3aliMIIUTE B Ta6ngy BLI6paHHLIe I_II/I(l)pLI moa COOTBETCTBYIOIIMMHU

OyKBaMH.
OU3NYECKUE ABJIEHUA [MPUBOP
A) TemnoBoe m3mydeHHE 1) CseroBon
b) dudpaxmms 2) IIpu3MeHHBIH CIEKTPOCKOI
3) JudpaxnmonHas pemieTka
4) Ilpubop HOYHOTO BUACHUS
A b
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Omeemom K Kaxcoomy 3a0anuio 3moii yacmu 0Gyoem HeKOmopoe Hucio.
Dmo uucno naoo 3anucamp 6 61aHK omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-BS5), nauunasn c nepeoii knemouxu. Kaxcowviii cumeon (yugpy, 3a-
nAmMYyI0, 3HAK MUHYC) RUMMUME 6 OMOENbHOU KeMmOUKe 8 COOMEENCHEUN C
npueedennvimu 6 Oranxe oopasyamu. Eounuyvt gpusuueckux eenuuun nu-
Cantb He HYIHCHO.

JIBa rpy3a oAMHAKOBOW Macchl M, CBSI3aHHBIE He- M M —

PacTSKUMON ¥ HEBECOMOW HUTBIO, IABHXKYTCS I10 W

[VIaJKOH TOPU30HTANBHOM TOBEPXHOCTH TIOJ 7
—

JIefiCTBHEM TOPU30HTAIBLHOMN CHIIBI [, IPUIOKEHHON K OJHOMY U3 TPY30B (CM.

PHCYHOK). MUHHMaIIFHOE 3HAYEHHUE CHIIBL F, TIPH KOTOPOW HHUTH OOpHIBAETCH,
pasHo 12 H. IIpwu xakoii crine HaTsSHKEHHUS HATH 00OphIBaeTCs?

HarpeBaeMsblil IpH TIOCTOSTHHOM JIaBJICHUM WJICANBHBIA OJJHOATOMHBIN ra3 co-
Bepuw pabdoty 600 Ix. Kakoe koin4yecTBO TEIIOTHI ObLIO IIepeaaHo razy?

[IpoBomsmuii cTepkeHb AMUHON [/ =20 ¢M JBHXKETCS MOCTYMATEILHO B OJHO-
POJHOM MarHuTHOM IHojie ¢ uHaykuued B=0,5 Tin Tak, 4To yrom Mexny
CTEp’KHEM M BEKTOPOM ero ckopocTH o = 30° (cM. pucyHok). D/1C mHIyKINH B
crepkHe paBHa 0,05 B. KakoBa ckopocTh IBUXKEHUS CTEPKHA?

<

He 3a6y0vme nepenecmu 6ce omseemul 6 61aHK omeemog No 1
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Yactb 3

3aoanun CI-C6 npeocmaensaiom coooil 3a0auu, noaHoe peuieHue KOmopvlx
Heo0x00umo 3anucamey 6 daanke omeemoeg Ne 2. Pexomenoyemces nposecmu
npeosapumensvhoe peutenue na ueprnoguke. Ilpu ogpopmnenuu pewenusn ¢
onanxke omeemog Ne 2 3zanuwume chauana Homep 3aoanua (Cl1 u m.o.), a
3amem peuwieHue COOMEEMCmeyIoueil 3a0auu.

B 3a0aue C1 cnedyem 3anucamp pazeepuymulit omeem, nOACHAIOWUI pu3u-
yecKue npoyeccyl, ONUCAHHbLE 8 3a0aue, U X00 8AUUX PACCYIHCOeHU.

Ha pucynke npuBeneHa ¢ororpadus snekrpudeckoi nemu. Hauepture npun-
MUIHATBHYIO cXeMy 3Tol 1enn. Onupasch Ha 3aKOHBI IOCTOSIHHOTO TOKa, 00h-
SICHUTE, KaK JOJDKHBI U3MEHAThCS (YBETMUMBATHCS MITH YMEHBIIIATHCS ) TOKa3a-
HUS aMIIEpMETpa ¥ BOJIBTMETPA MPH 3aMBIKaHUH KITIOYa.
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Ilonnoe npasunvhnoe peuwienue Kax;cooil u3 zaoay C2—C6 0oxcno exnrouams
3aKOHbL U POpMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CMAMOUHO
0N pewienusn 3a0auu, a MakHce MamemamuyecKue npeoopazo6anus, pac-
Yyemovl ¢ YUCIEHHLIM OMEENOM U, NPU HeoOXOOUMOCmU, PUCYHOK, NOAC-
HAIOWUI peuienue.

- Kamens, jeTsmmii ¢ TOPH30HTATBHON CKOPOCTBIO Uy = 45 M/c, momanaer B Jie-

KAl Ha TOPU30HTAILHONW MOBEPXHOCTH JIbJja OPYCOK M OTCKaKHMBacT B 00-
1
PaTHOM HAIIPABICHUU CO CKOPOCTBIO s vy. Macca 6pycka B 21 pa3 Gonbie

Macchl kaMHs. KoadduimeHnT TpeHus CKONBbXKEHHS MEXITy OpYCKOM U JIbJIOM
w=0,2. Ha xakoe pacctosiHre S nmepeMecTHTcs OpycOoK K MOMEHTY, KOT/Ia €ro

1
CKOpPOCTbH CTaHET % Uy?

WUneansHplii OMHOATOMHEIN Ta3 B kKoimdecTtBe 1 Monp 1
cHavana wu3otepmudecku pacmupwics (7; =300 K). 3
3areM ra3 M30XOpHO HArpeiy, MOBBICHB JaBJICHHE B 3
pa3a (cM. pucyHOK). Kakoe KOIMYeCTBO TEIUIOTHI IMO-

1

JIy4uJ ra3 Ha yyactke 2 — 3? ) !
7’ |

/ . -

0 >

p

DJIEKTPOH BJIETAeT B IPOCTPAHCTBO MEXKITY JTBYMS

e+ = = = Pa3HOMMEHHO 3apPSDKCHHBIMU [TaCTHHAMUA

-0 B IUIOCKOTO ~ KOH/IEHCATOpa CO CKOPOCTBIO U

(vy<<c¢) TmapaienbHO  IUIACTHHAM  (CM.

pucyHOK). PaccrosHue MexIy IDIaCTHHAMH d,
muiHa TactuH L (L >> d), pa3HOCTh MOTEHINMAJIOB MEXIY IUIACTHHAMH AQ.
OmnpenenuTe CKOPOCTH IEKTPOHA TIPH BEIJIETE U3 KOHICHCATOPA.

JIunza ¢ doxycHbIM paccTossHEeM 10 cM JaeT Ha 3KpaHe H300pa)KCHUE Mpe-
MeTa C MATHKPATHBIM YBEIUYCHHEM. ODKpaH IEepPEeIBHHYIH BAOJb TJIaBHOU
ONTHYECKOH OCH JMH3BL 3aTeM MPU HEU3MEHHOM TOJI0KCHHU JINH3BI TICPCIBH-
HYJIH TIPEIMET, 9TOOBI H300pakeHHe CHOBA CTaJ0 Pe3KHM. B aToM cirydae mo-
JMY9eHO M300paKeHHE C TPEeXKPaTHBIM yBemMueHHeM. Ha CKONbKO CABHHYIH
9KpaH?

Ob6paszen, comepkaumui paauil, ucmyckaeT o-uacTunbl. CpeaHUi HMITyJIbC
qactull p = 1,0'10’19 Kr-M/c. Macca o-4acTHUIIBI paBHA 6,7~10’27 kr. 3a 1 94 BbI-
nensercs aaeprust £ = 100 /[x. CkoabKo a-4acTHIl HciyckaeT obpaser 3a 1 c?
DHeprueil oTnaun saep, y-u3ly4eHHEM U PeSTUBHCTCKUMHU 3ddexramu mpe-
HeOpedb.
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Enunblii rocygapcreennblii 3x3amen no ®U3UKE
Bapuant Ne 303
I/IHCprKlll/lﬂ IO BBINOJIHCHU IO paﬁOTbl

Jns BBITOMHEHHWS 5SK3aMEHAI[MOHHOM paboThl 1O (HM3HKE OTBOAWUTCS
3,5 4gaca (210 muuyT). PaGoTta coctout u3 3 yacrel, BKIOYamomux 36 3ama-
HUH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHUio TaeTcs
4 BapnaHTa OTBETa, N3 KOTOPHIX IPABUIGHBIN TOJIBKO OIHH.

Yacte 2 comepxur 5 3amannii (B1-B5), Ha KoTOpHIE ciemyeT maTh Kpart-
kuii orBet. [l 3amanuiit Bl u B2 orBer HeoOXoanMo 3amucaTh B BUjIe Habopa
uudp, a s 3anaauii B3—-BS B Buje yncna.

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

IIpu Beimonuenuu 3ananuii B3-B5 wactu 2 3HaueHne MCKOMOW BEIUYHU-
HBI CIIEIyeT BHIPA3HUTh B T€X €AWHUIAX (PU3NIECKUX BEIUYHH, KOTOPHIE yKa3a-
HBI B yCJOBUM 3agaHus. ECiu Takoro ykazaHusi HET, TO 3HAUE€HUE BEINYHUHBI
cienyet 3anmucath B MexayHaponHoii cucteme eaunul] (CH). Ilpu Beruucie-
HUU pa3peniaeTcs UCIob30BaTh HEMPOTrPAMMUPYEMBIi KalbKyJISATOD.

BHuMaTenpHO NpouuTaiiTe KakJ0e 3aJaHue U NpeiaraéMble BapHaHTHI
OTBETA, €ClIi OHM UMeroTcs. OTBedaiTe TONBKO IMOCHE TOro, KaK Bbl MOHSIH
BONPOC U MPOAHAIMU3UPOBAIM BCE BAPUAHTHI OTBETA.

BrimonusiiTe 3a1aHus B TOM MOpPSJIKE, B KOTOPOM OHU JaHbl. Ecim  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyaHeHHe, nponycrute ero. K npomymen-
HBIM 33JJaHMSIM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAaHETCSI BpeMsl.

3a BBINOJHEHHE Pa3IMYHBIX 110 CJIOKHOCTH 33aJaHUH JaeTcs OMUH Win 00-
nee O6amnoB. bamsl, momydeHHbIe BaMH 32 BBIOJTHEHHBIE 33/IaHUS, CYMMHUPY-
fotcs. [loctapaiiTeck BBIOJIHUTE KaK MOKHO OOJIBINE 3a/laHUN U HaOpaTh HaW-
OoJTbIIIee KOIMIECTBO OAJUIOB.

Kenaem ycnexa!
Hmxe mpuBeeHs! cripaBOYHBIC TaHHBIE, KOTOPBIE MOTYT MOHAIOOUTHCS
BaM TIpHU BBITOJHEHUU PaOOTHI.

HeCﬂTI/l‘lHLIe NpUCTABKH

Koncmanmot
YHUCIIO T

YCkope€nue CBOGO,HHOFO nazieHust Ha 3emiie

rpaBUTAllMOHHAsA MOCTOAHHA

YHUBEPCaJIbHAsA ra3oBas NNOCTOSIHHAsA

noctostHHast bonmpiMana
MOCTOSTHHAST ABOTaJpo
CKOPOCTB CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

NIEKTPUUECKUH 3apsi)
nocrosiHHas [lranka

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

Coommuouwtenue mexcoy pasiuyHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10" kr
1 aToMHast eAMHHUIIA MACChl 3KBHBajieHTHA 931,5 MaB
15B=1,610"° I

TeMmepaTypa
aTOMHasi CIMHMIIA MACCHI

1 57IeKTPOHBOJIBT

Macca ywacmuy

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

amomMuHus 900 JIx/(xr-K)

Meau
4yryHa

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

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

Hopmansusie ycnosun:  nasnenne 10’ I[Ta, temmeparypa 0°C

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"

© 2009 DenepanbHas ciryx0a 110 Ha30py B cdepe oOpasoBaHus 1 Hayku Poccuiickoii denepaunn
Konmuposanue He pomyckaercst

Monapuasa macca

asora 28107 xr/monb Kucjaopozaa
aprosa 40-107 Kr/MoTB UTHS
BOJIOpO/IA 2.10° xr/mMonn MonbIeHa
BO3/yXa 29.107 Kr/mMoib HeoHa
rejms 4.107 Kr/moub

32:107 kr/monm

6-107° Kr/Moib
96-107° Kr/mMonb
20-10° xr/moinb

YIJICKUCIIOTO ra3a 441072 /Mo
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Yacre 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bIn0IHAEMO020 6amu 3a0anusn (A1-A25) nocmasvme 3HAK «X» 6 KleHmoOUKe,
HOMep KOMOpOil COOMEencmeyem Homepy 8blOPaAHHO20 6amu omeema.

HpI/I CBO6OHHOM maJacHuu T€j1a C HyHGBOﬁ HavaJbHOI CKOpPOCTBIO BCJIMUMHA €TO

D)
CKOpoCTH uepe3 1 ¢ paBHa vy, yepes 2 ¢ paBHa U,. OTHOIIEHHE —= PABHO

Ul
1) 1 2) 2 3) L 4) 1
4 2
Ha rpaduke nokasana 3aBHCHMOCTb YCKOPEHHs TeNla OT ¢
BpPEMEHH B MHEpIMANbHON cucTteMe orcueTa. CpaBHUTE
cuibl Iy u F,, NefCTBYIOIIME HA TEJIO B MPOMEKYTKHU
BpeMeHH 0T 0 10 #; U OT ¢ 11O £,.
0 4 Dy

F F F F
1)_122 2)_121 3)_1:1 4)_1:§

F, 5 F, 2 F, F, 3

Teno paBHOMEPHO ABMKETCS MO HAKJIOHHOM IuiockocTH. Ha Hero nedcTByrOT
cmna tpeaus 10 H u cunma HopmaneHOTrOo maBieHus mrockoctd 40 H. Koadou-
IUEHT TPEHUSI CKOJIBKCHUS PaBEH

1) 0,8 2) 0,2 3) 0,5 4) 0,25

B uHepuuanbHOIl cucteme oTcueTa MmoA AeiicTBueM TopMossmed cuwisl 12 H
NPSIMOJIMHENHO ABMXKYILIEECs TeNo yepe3 2 ¢ ocTaHoBUIOCh. KakoBa BenuduHa
HMITYJIbCA 3TOH CHIIBI 3@ 3TO BpeMs?

1) 6 Hc 2) 12 H-c 3) 24H-c 4) 36 H-c

Camorer sietut co ckopocTbio 300 M/c, ecnu ABUraTeNy camoleTa pa3BUBAIOT
cymmaphyto cuiy Tsru 100 kH. KakoBa MOIIHOCTB CHIIBI TATH ABUTaTenen?

1) 30 MBt 2) 20 MBt 3) 100 xBt 4) 300 xBt
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B Moment Bpemenu =0 Tpy3 MareMaTH4YecKOTO MasTHHKA, — =Sx=

HMMEIOIIET0 Nepro Konebanuii 7 ¥ COBEPIIAIONIEro TApMOHUYECKHE /|
KOJeOaHHs, MPOXOIHWT Yepe3 TOJNOKEHHE PaBHOBECHS. 3a KaKoi
IIPOMEXKYTOK BPEMEHH C MOMEHTA f; OH IPOXOAMT IIyTh, PABHBIM aMILIUTYHE
KosrebaHui?

1
) T 2) ET

1 1
3) =T 4) =T
) 2 ) 3

ABTOMOOMJIb HaYMHAET ABV)KCHUE C BBIKIIOYCHHBIM IBHTATENEM II0] YKIIOH,
cocrassomui yroa 30° ¢ ropusoHToM. Ha ropu3oHTabBHOM y4acTKe I0pOTH,
KOTOPBIH CIEIyeT 3a CIIyCKOM, €ro cKopocTh coctaBisier 20 m/c. Kakoe pac-
CTOSIHHE aBTOMOOMIIb POE3KACT 10 CKIIOHY? TpeHneM npenedpeds.

1) 10 M 2) 20 m 3) 40m 4) 80 m

qaCTI/H_[LI ra3a HaxXoOsaTCda B CPECAHCM Ha OOJIBIINX pacCToAHUAX APYT OT Apyra,

NI03TOMY CHJIbI B3aMMOJEHUCTBHSI MEXAYy HUMM HE3HAUUTENbHBL. OTO IOJOXKE-
HUE OOBSCHIECT

A. XOpoIIyIO CXKUMAEMOCTh Ia30B.

B. c1tocoGHOCTB Ta30B K HEOTPAHUUCHHOMY PACIINPEHHIO.

Kakoe u3 yTBep:kaeHHH IPaBUILHO?

1) Tompko A 2) Toneko b 3) uA,ub 4) au A,Hu b

Kakomy mporeccy B WaealbHOM ra3e COOTBETCTBYET
rpa¢uk Ha pucynke? (Macca raza He U3MEHSETCS. )

1) u3oTepMUUECcKOMY

2) anuabaTHOMY

3) u30XOpHOMY 0 v
4) uzobapHOMY

[MapuuanbHOE AaBleHWE BOJSHOTO mapa B Bo3nyxe mpu 24°C pasho 1,8 klla,
JTaBJICHHE HACBILIEHHBIX BOASHBIX MapoB mpu 3toi Temmepartype 3,0 klla. Ot-
HOCHUTEJIbHAs BJIAXKHOCTh BO3/1yXa paBHa

1) 90% 2) 60% 3) 50% 4) 30%
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5
p, 10° TTa4 Ha pucyHke mokaszaHo cxaTtue BO-
1.0 fd 3 nopozia aByms criocobamu: 1 —2 u
3 —4. CpaBHuTe pabOTHI BHEIIHUX
CHWJI TIPU 3TUX MpoIeccax.

0,5 2 < L 1) Ap=2Ay
2) A|2=0,5A34
3) Ap=Ayu=#0
_ 4) Ap=A34=0
0 1 2 3 4 5 pg

Ilpu yBenuueHuu cpeqHell KUHETHUYECKOM SHEpPruu XaOoTHUYECKOTO JIBUYKEHUS
MOJIEKYJI TeMIIepaTypa BellecTBa

1) moBeIaeTcs

2) TOHMXaeTcs

3) He U3MeHseTcs

4) wHOTZA MTOBHIMIAETCS, MHOTAA TIOHMKAETCS

Kak m3MeHATCSl cHIbl KyJIOHOBCKOTO B3aMMOJCHCTBHUSI IBYX TOYEUHBIX 3apsi-
KEHHBIX Tel, €CIH U 3apsAA KaXJOro M3 HUX, M PAaCCTOSHHE MEXAY HUMHU
YMEHBIINTS B 2 pa3a?

1) ocTaHyTCS PEKHUMHU
2) ymeHsbIIaTcs B 2 pasa
3) yBemuyarcs B 2 paza
4) yBenmuatcs B 4 pasza

Ha rpaduke m3o0paxkeHa 3aBHCUMOCTH CHIIBI [, MAA
TOKa B TPOBOJHHUKE OT HAMPDKEHUS MEXIY 6
ero KoHuamu. Yemy paBHO CONPOTHBIICHHE 4
IIPOBOJHUKA? 2 -~
0 4 8 121620 24
1) 0,125 xOm U,B

2) 2 xkOm
3) 16 xOm
4) 8 kOm

—
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KBagpaTHas paMKka pacroJiO)XKeHa B OZHOPOIHOM Mar- ———————=>
HUTHOM II0JI¢ B TUTOCKOCTH JINHUHA MAarHUTHOW WHIYKIIUU FH_Q—dB—’
Tak, Kak IMOKa3aHO Ha pucyHKe. HampaBinenwe Toka B
paMKke Toka3aHo cTpenkaMu. Kak HampaBieHa cuia, nei-
CTByIOIIAsl HA CTOPOHY ab paMKH, CO CTOPOHBI MarHUT- ; c
HOTO 1T0JIs1?

1) mepneHAMKYISPHO IIIOCKOCTH YepTexka, OT Hac
2) TepHeHIUKYISPHO IUIOCKOCTH YepTexa, K HaM
3) BepTHKAIBHO BBEPX B IUNIOCKOCTH UEPTEXKA

4) BEpTUKAIBHO BHU3 B IUIOCKOCTH YepPTEXKa

Ha ¢otorpadun — ocumyuiorpaMMbl CHJIBI TOKA B JIBYX Pa3iHUHBIX 3JEMEHTaxX
3JIEKTPUUYECKOH LIEeTH.

OTH KOJIEOaHN UMEIOT

1) pas3jnviHbIC aMIUIMTYAbl, HO OAMHAKOBBIC YaCTOThI
2) Pa3IMYHbIC aMIITIMTY bl U PA3JIMYHbIC YaCTOThI

3) OAWHAKOBBIC aMIUTUTYAbI U Pa3/IMYHbIC YaCTOThI
4) OAWHAKOBBIC aMIUTUTYAbl U OAUHAKOBBIC YaCTOTBI

Ha pucyHke mokas3aH XoJ JIydeil OT TOYCYHOTO MCTOYHHKA CBeTa A 4epes TOH-
KYIO JIMH3Y.

=

/|

\

Uemy paBHO (hOKYCHOE PACCTOSIHUE JTUH3BI, €CIIU | KJIeTKa Ha PUCYHKE COOTBET-
ctByeT 1 cm?

1) 20 c™m 2) lcm 3) 4cm 4) Scm



I[Ba KOTCPpCHTHBIX TOYCYHBIX HCTOYHHKA, H3TTy4aro-

A20

A22
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IIUX CBET C HYJIEBOW Pa3HOCTHIO (a3, HAXOHATCS Ha
KOHIax orpe3ka AB, napamnensHoro sxkpany. Touka M
DKpaHa HaXOAWTCS Ha MEPIEHINKYIISIPE, IPOBENCHHOM
yepe3 cepenanny otpe3ka AB. B Touke M Habmogaercs B

1) wHTepdepeHINOHHBIH MUHHMYM

2) uHTep(EPCHINOHHBIH MAaKCUMYM

3) mepHoAWMYecKOe YCHIICHHE U ocllabIeHue CBeTa
4) mepmoanyeckoe M3MEHEHHE YacTOTHI CBETa

HarpeBaTenbHblil 31€MEHT COCTOUT U3 TPEX OAMHAKOBBIX CIMpael, epBas U3
KOTOPBIX IOCJIEA0BATEIbHO MOJKIIOYEHA K JABYM JPYTUM, COSAMHEHHBIM Ia-
pajutensHO. DJIEMEHT MOJKIIOYEH K IeNH MOCTOSHHOTO Toka. Kak m3MeHHTCs
MOIITHOCTb, OTpebIIsieMast 3TUM JIEMEHTOM, eCIIU HalpshKeHHe, I01aBaeMoe Ha
HETO0, YBEIWYUTh B 3 pa3a, a MepBYIO CIHUPaIb 3aMEHUTh HA APYIYIO C COIPO-
THUBJICHHUEM B 4 paza 06IbpIIiM?

1) He m3MeHHTCA

2) yBemmuuTcs B 2 pasa
3) ymeHsmmTcs B 3 pasa
4) yBemmuurcs B 3 pasa

Ha pHCYHKE n3o0paxxeHa JuarpaMma
SHEpPreTU4ecKux ypoBHeH aTtoma. Kakoit uudppoit  Ej
o0o3HayeH Mepexoi, KOTOPBII COOTBETICTBYET [,
TMIOTJIOIIEHUIO (POTOHA MAKCUMAIBHOH 4acTOTHI? E

1 E

2) 2

3) 3

4) 4 Eol 1234

KakoB 3aps szpa '3, Ba (B eIMHMIAX 57I€MEHTAPHOTO 3apsa)?
1) 137 2) 56 3) 193 4) 81

VYkaxure BTOPOH NPOAYKT PEAKLIUU: %;Al + én—) 2ffNa +....

3) én 4) *He

1 3
1) 1H 2) 2He N
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Ha Fpa(bI/IKC MOKa3aHa 3aBUCUMOCTb MaKCUMaJIbHONM KHHETHYECKOM OHEPrun

A24

A25

(1)0T03J'IGI(TpOHOB, BBIOUTHIX M3 METaJljia, OT JJIMHBI BOJIHBI ITaJar0IEro CBETa.

E,>B}

30- i

. b

0 100 200 A, HM

Kunetndeckast sHeprus (GOTOIIEKTPOHOB MOXKeT OBITh Oobire 30 5B, ecm me-
TaJlJI OCBEILAETCS CBETOM C JUIMHOM BOJIHBI

1) 10 am 2) 50 am 3) 100 um 4) 200 am

Ha rpaduxe nsobpaxena 3aBUCUMOCTb KOOPAHHATEL OyCHHKH
Ha TOPU30HTAIBHOU cnuile oT BpeMeHu. Ha ocHoBaHuu rpa-
(brKa MOXHO YTBEPKAATh, YTO

1) mpoeknus yckopeHHs OyCHHKH Ha ydacTke 1 oTpumaTeinsHa

2) TIpoeKnHs YCKOpPEHHs OyCHHKH Ha y9acTKe 2 MONOKUTENbHA

3) ydactok | COOTBETCTBYET PaBHOMEPHOMY MABI)KEHHIO OYyCHHKH, a Ha
y4JacTke 2 OycHHKa HEeTIOIBI)KHA

4) ydacTok 1 COOTBETCTBYET PaBHOYCKOPCHHOMY IBIDKCHUIO OyCHHKH, a
y4acTOK 2 — paBHOMEPHOMY

Ha rpaduke wuzo0paskeH pe3ynbTaT SKCIEPUMEHTAIBHOTO HCCIEIOBAHUS
3aBUCHMOCTH CHJIBI TOKa OT HAIIPsKEHUs Ha JIaMIle HakaluBaHus. J[Be Takue
JIaMIIbl, COEAUHEHHBIE MOCIEA0BATENIBHO

W TOJKITIOUeHHBIE K KiemMMmaM akkymy- 1, A4
nsaTopa HampspkeHueM 12 B, mortpe6is-
0T CyMMapHyto MomHocTh 6 BT. Kako-
Ba MOIIHOCTh, MOTpeOseMas JaMIIOH,

1
I

e S o
IIpY MOAKIIOYEHUN €€ K OTOMY aKKyMy- 0,5 : .
.TISITOpy? ..-;,w
+
1) P=3Br K ;
5 roemr 0 3 6 9 12 UB

4) 6 Br<P<12Brt
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Yacrb 2

B 3a0anusx BI-B2 mpebyemca ykazamop nocinedo6amenbHocCmy yugp, co-
OMEEemMCmEyIWuUX NPAsuUIbHOMY OmEeny. Imy nocied08amenbHOCHb Clle-
dyem 3anucame cCHauanNa 6 MeKCm IK3AMEHAUUOHHOU padomel, a 3amem ne-
peHecmu 6 o1anK omeemog Ne 1 be3 npoodenos u opyzux cumeonos. (Lugpot 6
omeeme MO2ym nOGMOPAMbCAL.)

Bpycok HauMHAaeT CKOJB3UTH IO MIEPOXOBATONW HAKJIOHHOW IIOCKOCTH PaBHO-
YCKOpEHHO BHH3. UTO HPOWCXOIUT IIPH 3TOM C €ro CKOPOCTBIO, YCKOPEHHEM,
KHHETHYECKOH SHEepruei?

K kaxmoi mo3unuu mepBOoro croiidia MoJ0epUTe COOTBETCTBYIOIIYIO IMO3H-
[IUIO BTOPOTO U 3aITUIIATE B TAOJIHUILY BBIOpaHHBIE HU(PHI MOJI COOTBETCTBYIO-
MU OyKBaMHU.

OU3NYECKHUE BEJIMYMNHBI X NU3SMEHEHUE
A) ckopocThb 1) yBenuuuBaercs
B) yckopenue 2) yMeHbLIaeTcs
B) xkunHernueckas sHeprus 3) He u3MeHseTcs

A b B

VYCTaHOBUTE COOTBETCTBHE MEXAY (DH3HUSCKHMH SBICHHSIMH U NPUOOpaMu, B
KOTOPBIX MCIONB3YIOTCS HJIH HAOIFOIAI0TCS OTH SIBJICHHUSL.

K kaxzoit mo3uuuu nepBoro croydla Hoa0epuTe COOTBETCTBYIOMIYIO MO3HIIHIO
BTOPOTO M 3aNHIIATE B TaOIUIly BHIOpaHHBIE HU(PEI 0] COOTBETCTBYIOMMMHU
OyKBaMH.

OU3NYECKUE SBJIEHUA I[MPUBOP
A) ®dortordpdekr 1) ®orooOBEKTUB
b) HW3nydenue yCKOpEHHBIX 2JEKTPOHOB 2)  PeHTrenoBckas TpyOka
3) IIpu3MeHHBIH CIEKTPOCKON
4) BaxyyMmHbI# (OTORIEMEHT
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H
(]

Omeemom K Kaxcoomy 3a0anuio 3moii yacmu 0Gyoem HeKOmopoe Hucio.
Dmo uucno naoo 3anucamp 6 61aHK omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-BS5), nauunasn c nepeoii knemouxu. Kaxcowviii cumeon (yugpy, 3a-
nAmMYyI0, 3HAK MUHYC) RUMMUME 6 OMOENbHOU KeMmOUKe 8 COOMEENCHEUN C
npueedennvimu 6 Oranxe oopasyamu. Eounuyvt gpusuueckux eenuuun nu-
Cantb He HYIHCHO.

M, M —>  JlBa rpy3a, CBSI3aHHbIC HEPACTSXKUMOM U HEBE-
]

%WF COMOH HUTBIO, ABWXKYTCS MO INIAIKOW ToOpu-

7 30HTAJIbHON MOBEPXHOCTHU TOJ JAEUCTBUEM IO-
—_

PHU30HTAJIBHON cuiibl F, IPUIIOKEHHOM K Tpy3y maccoid M| =2 Kkr (cM. pucy-

HOK). MuHMManbsHas cuia F, Ipu KOTOpoi HUTH oOpbiBaeTces, pasHa 18 H. U3-

BECTHO, YTO HHUTh MOXKET BBIAEpKaTh Harpy3ky He Oomee 10 H. Yemy paBHa

Macca BToporo rpysa?

Hal‘peBaCMHﬁ IpU NOCTOAHHOM JaBJICHUHN HI[GaIIBHBIﬁ OZ[HO&TOMHBIﬁ ras co-
Bepm padoty 2000 [Ix. Kakoe KommaecTBO TEIIOTH OBLIO MepeiaHo ra3y?

IMpoBomsamuii crepxens HON /=20 cM IBIDKETCA MOCTYHATEIFHO B OJHO-
POIHOM MarHUTHOM moje ¢ uHayknueit B =0,5 Tn co ckopocteio v =1 m/c
(cM. pucynok). IIpu stom 3JIC mHAYKIMH, BOSHUKAIOIAs B CTEPXKHE, paBHA
0,05 B. Uemy paBeH yron o (B Tpagycax) MeXIy CTEpPKHEM U BEKTOPOM €ro
cKopocTr?
/
> @
B

He 3a6y0vme nepenecmu 6ce omseemul 6 6:1ank omeemog No 1
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Yactb 3

3aoanun CI-C6 npeocmaensaiom coooil 3a0auu, noaHoe peuieHue KOmopvlx
Heo0x00umo 3anucamey 6 daanke omeemoeg Ne 2. Pexomenoyemces nposecmu
npeosapumensvhoe peutenue na ueprnoguke. Ilpu ogpopmnenuu pewenusn ¢
onanxke omeemog Ne 2 3zanuwume chauana Homep 3aoanua (Cl1 u m.o.), a
3amem peuwieHue COOMEEMCmeyIoueil 3a0auu.

B 3a0aue C1 cnedyem 3anucamp pazeepuymulit omeem, nOACHAIOWUI pu3u-
yecKue npoyeccyl, ONUCAHHbLE 8 3a0aue, U X00 8AUUX PACCYIHCOeHU.

Ha ¢ororpadun — anexrpudeckas nemns. HauepTure MpUHIANIHAIBHYIO CXEMY
9TOMH Oenu. OHI/IpaHCB Ha 3aKOHBI IIOCTOAHHOI'O TOKA, 06’B$[CHI/ITC, KaK OOJIX)KHBI
U3MCHATHCS (yBeHI/I‘II/IBaTBCH Ui yMeHI)]J_IaTI)Cﬂ) TIOKa3aHusg aMIICpMETpa U
BOJIBTMETpA TIPH 3aMEHe pe3rcTopa ¢ compoTuBieHHeM 3 OM Ha pe3nucTop ¢
conpotusierneM 1 Om.
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Ilonnoe npasunvhnoe peuwienue Kax;cooil u3 zaoay C2—C6 0oxcno exnrouams
3aKOHbL U POpMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CMAMOUHO
0N pewienusn 3a0auu, a MakHce MamemamuyecKue npeoopazo6anus, pac-
Yyemovl ¢ YUCIEHHLIM OMEENOM U, NPU HeoOXOOUMOCmU, PUCYHOK, NOAC-
HAIOWUI peuienue.

Bpycku ¢ MmaccamMu m ¥ 3m CKOJNB3AT [0 TOPU3OHTAIBHON MOBEPXHOCTH JOCKH
HaBcTpedy Apyr Apyry. CKOpocTH OpYCKOB Tepel] yaapoM MPOTHBOIOIOXKHBI H
PaBHBI IO MOAYIIIO Uy =3 M/C y Kaxkaoro. bpycku ciumarotcss u ABHXKYTCS 3a-
TeM moctynarenbHo. KoadhuuueHT TpeHusT CKONBKEHHS MEXIy OpyCKaMH H
nmockoit = 0,2. Ha xakoe paccTosHHE S MEepeMecTATCS CIUIIINECS OpycKH K
MOMEHTY, KOTZla X 00IIast CKOpoCcTh yMeHbIIHTCS Ha 40%?

WnpeanbHplii  OMHOATOMHBIM Ta3 B KOJHUYECTBE T

1 ™Momp cHayama W30TCPMHUUECKH PACIIHUPIIICS 3

(T, = 300 K). 3aTem ra3 U30XOpHO Harpeiu, MOBBI-

CHB JaBlIcHHE B 3 pa3a (cM. pucyHok). Kakoe xomu- 2

YEeCTBO TEIUIOTHI IOJYyYMJ Ta3 Ha ydacTKe 1

2-3? >
0 v

DJIEKTPOH BJETACT B IJIEKTPUYECKOE IIOJIC, CO3JAaHHOE JBYMs Pa3HOMMEHHO
3apsDKCHHBIMH TUTACTHHAMH IUIOCKOTO KOHJIGHCATOPa, CO CKOPOCThIO U (U << ¢)
Ha PaBHOM PAaCCTOSHHUU OT HHUX (CM. PHCYHOK). PaccTosiHHe MeX Ty IIacTHHAMHA
d, nnuHa totactul L (L >> d). Tlpy xakoif MUHUMaJbHOW Pa3HOCTH MOTEHIHA-
JIOB MKy TUTACTHHAMH KOHJICHCATOPA AJIEKTPOH HE BBEUICTHT U3 HETO?

£ + + + + 4 1]
—=

Ha skpaHe ¢ OMOIIbIO TOHKOI! TMH3HI MOy4eHO H300paXKeHne IpeaMeTa ¢ -
THUKPaTHBIM yBenuueHHeM. [Ipeamer mepeABUHYNIN BAOIb IJIaBHON ONTHYECKO
OCH JIUH3BIL. 3aTeM 3KpaH IPH HEU3MEHHOM IOJI0KEHUH JTUH3bI IepeIBUHYIN Ha
30 cM, 4TOOBI M300pakeHHE CHOBA CTAJO Pe3KuM. B 3TOM ciydae momydeHo
N300paKeHHEe C TPEXKpPaTHBIM yBelMueHHEeM. Ha CKOJbKO NepenBHHYNIN Npen-
Mmet?

O6pasen, coxeprkamuii pammii, 3a 1 ¢ nemyckaer 3,7-10'° o-uactum. Cpemsis
ckopoctpb "actur 1,5-107 M/c. 3a kakoe Bpemst BeaeuTcs sHeprus 100 JDx?
Macca a-gactripl paBHa 6,7-10 kr. DHeprueil OTIa4H sIep, Y-U3IydeHHEM
U PENATHBUCTCKUMHE P PeKTaMu IpeHeOpeyb.
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Enunblii rocygapcreennblii 3x3amen no ®U3UKE
Bapuant Ne 304
I/IHCprKlll/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.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxaoMy 3agaHuio TaeTcs
4 BapraHTa OTBETa, U3 KOTOPBIX NPABWIGHBIN TOJIBKO OIWH.

Yacts 2 comepxur 5 3amannii (B1-B5), Ha KoTOpHIE ciiemyeT AaTh Kpart-
kuii orBet. [l 3amanuii Bl u B2 orBer HeoOXoanMo 3amucaTh B BUjIe Habopa
uudp, a s 3anaauii B3—-BS B Buje yncna.

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

IIpu Beimonuenuu 3ananuii B3-B5 wactu 2 3HaueHune MCKOMOW BEIUYHU-
HBI CIIEyeT BBIPA3HUTh B T€X €AWHUIAX (PU3NIECKUX BEIUYHH, KOTOPHIE yKa3a-
HBI B yCJOBUM 3agaHus. ECu Takoro ykazaHusi HET, TO 3HAUE€HUE BEINYHMHBI
cienyet 3anucath B MexayHnaponnoii cucteme eaunul] (CH). Ilpu Beruucie-
HUU pa3peniaeTcs UCIob30BaTh HEMPOTrPAMMUPYEMBIi KalbKyJISATOP.

BHuMaTenpHO NpouuTaiTe KakJ0€ 3aJaHue U NpeiiaraéMble BapHaHTHI
OTBETA, €ClIi OHM UMeroTcs. OTBedaiTe TONBKO IMOCHE TOro, KaK Bbl MOHSIH
BONPOC U MPOAHAIHU3UPOBAIM BCE BAPUAHTHI OTBETA.

BrimonssiiTe 3a1aHus B TOM MOpPSJIKE, B KOTOPOM OHU JaHbl. Eciu  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyaHeHHe, nponycrute ero. K npomymen-
HBIM 33JJaHMSIM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCsI BpeMsl.

3a BBINOJHEHHE Pa3IMYHBIX 110 CJIOKHOCTH 33aJaHUH JaeTcs OIUH Win 00-
nee O6amnoB. bamsl, momydeHHBIe BaMH 32 BBIOJTHEHHBIE 33/IaHUSA, CYMMHUPY-
totcs. [locrapaiiTech BBIIOJIHUTE KaK MOKHO OOJIBINE 3alaHUN U HaOpaTh HaW-
OouTbIIIee KOIMIECTBO OAJUIOB.

Kenaem ycnexa!
Hmxe mpuBeieHB! cripaBOYHBIC TaHHBIE, KOTOPBIE MOTYT MOHAIOOUTHCS
BaM TIPHU BBITOTHEHUU PaOOTHI.

HeCﬂTI/l‘lHLIe NpUCTABKH

Koncmanmot
YHUCIIO T

YCkope€nue CBOGO,HHOFO nazieHust Ha 3emiie

rpaBUTAllMOHHAsA MOCTOAHHA

YHUBEPCaJIbHAsA ra3oBas NNOCTOSIHHAsA

noctostHHast bonmpiMana
MOCTOSTHHAST ABOTaJpo
CKOPOCTB CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

NIEKTPUUECKUH 3apsi)
nocrosiHHas [lranka

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

Coommuouwtenue mexcoy pasiuyHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10" kr
1 aToMHast eAMHHUIIA MACChl 3KBHBajieHTHA 931,5 MaB
15B=1,610"° I

TeMmepaTypa
aTOMHasi CIMHMIIA MACCHI

1 57IeKTPOHBOJIBT

Macca ywacmuy

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

amomMuHus 900 JIx/(xr-K)

Meau
4yryHa

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

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

Hopmansusie ycnosun:  nasnenne 10’ I[Ta, temmeparypa 0°C

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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Monapuasa macca

asora 28107 xr/monb Kucjaopozaa
aprosa 40-107 Kr/MoTB UTHS
BOJIOpO/IA 2.10° xr/mMonn MonbIeHa
BO3/yXa 29.107 Kr/mMoib HeoHa
rejms 4.107 Kr/moub

32:107 kr/monm

6-107° Kr/Moib
96-107° Kr/mMonb
20-10° xr/moinb

YIJICKUCIIOTO ra3a 441072 /Mo
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Yacrte 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanxke omeemos Ne 1 noo nomepom
6bInoIHAEMO020 6amu 3a0anusn (A1-A25) nocmasvme 3HaAK «X» 6 KlemoOUKe,
HOMep KOMOpOil COOMEencmeyem Homepy 8blOPanH020 6amu omeema.

Ha pucyHke mnpencraBieH rpaduk
3aBHCUMOCTH MOAYJSL CKOPOCTH U
aBTOMOOWIIS OT BpeMeHu ¢. Omnpenenu-
Te 1Mo rpaduKy MmyTh, IPOHICHHBIN aB-
tomoOuiem 3a Bpems ot 0 1o 30 c.

3) 200 M 4) 250 M

B wuHepumnanbHON cucTeMe oOTcyeTa HEKOTOpas CHila COOOIIaeT Telly Mac-
. 2

coit 8 kr yckopenue 5 m/c”. Kakoe yckopeHHe COOOIIMT Ta K CHIIa Tey Mac-

coit 5 xr?

1) 5wm/c? 2) 8w/’ 3) 10 m/c? 4) 16 m/c?

ks Ky6ux maccoit 1 kxr, cxaTelii ¢ OOKOB NpYy>KUHAMHU (CM.
/\NV\/ PHCYHOK), TOKOHTCS Ha TTaJKOM TOPU30HTAIEHOM CTOJIE.
T o IlepBas IPYKUHA CKATA HA 4 CM, a BTOpas CKATa HA 3 CM.
XKectkocts nepBoit npyxuHbl paBHa ki = 600 H/m. XKectkocts BTOpO# Mpy-
JKHUHBI k) paBHa

1) 300 H/™m 2) 450 H/m 3) 600 H/m 4) 800 H/m

9
ITapb! IBUXKYTCS CO CKOPOCTSIMH, NOKa3aHHBIMM Ha PUCYHKE, U @_ﬂ
crankuBatoTca. Kak Oyner HampaBlIeH CyMMAapHBIH HMITYJIbC >
IIApOB ITOCTIE CTOJIKHOBEHUS, €CIIN YAap a0COIIOTHO YIPyTHiA? J}Uz

1) — Z)T H A H \

I'py3ux maccoii m = 100 r, moABELIEHHBIH K MOTOJIKY HA JJIMHHON HEPaCTSKU-
MOW HHUTH, cOBepmaeT koysebanus. Ha kakylo MakCHMaabHYIO BBICOTY HaJ IO-
JIO’)KEHUEM PaBHOBECHS MOJHUMAETCS TPY3HK, €CJIM €r0 MaKCUMaJlbHasi KUHETH-
yeckas sHeprust paBHa 0,5 JIx? ConpoTuBieHHE BO3/1yXa HE YUUTHIBATD.

1) 1u 2) 0,75 M 3) 0,5Mm 4) 0,1 um
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Ha pucynke mokasan mpo¢wmms X, M

Oerymieid BOJHBI B HEKOTOPBIA 1 5

MOMEHT BpeMeHH. PazHocTh (a3

KosrebaHmi Touek 2 1 3 paBHa

1) T 0 P 4 \ S, M
2
T

2) 2 3

R/

4) 2x

[[Tapuk, ABMXKYIIUICS IO TJIAIKOH TOPHU3OHTAIBLHOW MOBEPXHOCTH CO CKOPO-
CTBIO U, HAJICTACT HA JISKAIIUI Ha TOH K& MOBEPXHOCTH Ooiiee THKENMBIN Ia-
puk. B pe3ynbrare 4acTUYHO HEYNPYroro yjapa MepBbld MapUK OCTAaHOBHIICS,
npuyeM 75% ero nepBoHayaJbHOW KMHETHMYECKOW HHEPTUU MEpeluio BO BHYT-
peHHIor0 SHepruto. KakoBa ckopocTs BTOPOTO IIapuKa nocie yaapa?

1
2) E v 4) 0,7v

1 3
1) —v 3) —v
)4 )4

Haumenbast ynopsiio4eHHOCTb B PACIOJIOKCHUN YaCTHLL XapaKTepHa JUis

1) razom

2) SKHIKOCTEeH

3) KpUCTAJUIMYECKHUX TEJ
4) amMopdHBIX Ten

Pa3pesxeHHBIN yIIeKUCTBINA ra3 n300apHO CoKMMaeTcs. Macca ra3a MOCTOSTHHA.
Kak Hag0 H3MEHHUTH TeMIepaTypy rasa, YTo0bl YMEHBIIUTH €ro 00beM B 4 paza?

1) moBbIcHTE B 16 pa3
2) TOBBICHTH B 4 pa3za
3) moHU3UTH B 16 pa3
4) moHM3UTH B 4 paza

Jx
KT -
TBI HYXKHO 3aTPaTHTh, YTOOBI KYCOK 3TOTO METalyla Maccoi 5 KI' Harperb OT
20°C go 100°C?

1) 40 xIx

VenbHas TEIIOEMKOCTh METajia paBHa 500 . Kakoe komnyecTBo Temio-

2) 200 xx 3) 250 xIx 4) 300 xJlx
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Kycoxk npma omyctunu B Tepmoc ¢ Bogoi. HavansHas temmepatypa sisaa 0°C,

HayajbHasg Temmneparypa Boasl 15°C. Mcxonnas macca Boabl 1100 r. Temtoem-
KOCTBIO TEpPMOCa MOYKHO IIpeHeOpeds. B TerroBoM paBHOBeCHH B BOJE IITaBacT
Kycok nbJa. Kakas macca sipa pacrasuia B IpoIecce Iepexoja K TEINIOBOMY
paBHOBecHio?

1) 210t 2) 315+ 3) 420t 4) 630

COCTOSIHUS IIOCTOSIHHOM MacChl OJJHOATOMHOI'O HJI€aIbHOTO
raza. Ha xakom yuacTke mporiecca paboTa rasa MOJOXKH-
TeMbHA M paBHA IOJYYECHHOMY Ta30M KOJUYECTBY
TETIOTHI?

1) 1-2 2) 2-3 3) 3-4 4) 4-1
JlBa OMMHAKOBBIX JITKUX HIApHKa IIO/IBEIICHEI Ha

MEeTKOBBIX HATAX. O0a MIapuka 3apsauiia OHA-

KOBBIMH TIOJIOKHUTEIbHBIME 3apsigaMu. Ha kakom A B B

W3 PUCYHKOB N300paKeHBI 3TH JIBa IIapuKa?

1) Tompko A 2) rtonbko b 3) Tombko B 4) Aub

Ha ¢ororpadun — snexrpuueckas memns. [lokazaHus BOIBTMETPA JaHBI B BOJIb-

Tax, amIepMeTpa — B amrepax.

- —

0-6 Om

UeMy paBHO CONPOTHBIEHHE HEW3BECTHOTrO pesmcropa? BompTmerp m amrep-
METp CUUTATh WICaTbHBIMH.

1) 10m 2) 20m 3) 30m 4) 40m
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>
[IpoToH p WMeeT CKOpOCTh U, HANpaBICHHYIO TOPHU30H- 1
TaJIFHO BIOJb HPSMOTO JUIMHHOTO IPOBOJHHKA C TOKOM [
(cM. pucyHok). Kyna HanpapneHa nelicTByromasi Ha IpOTOH *p
9 U

cuna Jlopenna F ?

1) mepneHANKYISIPHO MJIOCKOCTH PUCYHKA K HaM ©
2) ropH30HTAIBHO BIOPABO B INIOCKOCTH PUCYHKA —>
3) BEePTHKAIBHO BHH3 B IITOCKOCTH PHCYHKA

4) BepTHKATHHO BBEPX B IIIOCKOCTH PHCYHKa T

HudpakpacHoe H3TyUeHHE UCIYCKAIOT

1) aMeKTPOHBI IPU MX HANPABICHHOM JIBHJKCHHHU B MIPOBOJTHUKE
2) aTOMHBIC sApa MPU HX MPEBPAIICHUIX

3) xroOble HATpeTHIE TeNa

4) moOble 3apsHKEHHBIC YaCTHIIBI

IIpenmer Manblx pasMepoOB PacIONIOKEH Ha INIABHOW ONTUYECKOM OCH TOHKOM
coOuparoIiel JUH3bI, HAa PACCTOSHUU OT JIMH3bI, OOJIBIIEM JIBOMHOTO (POKYCHOTO
paccrosHus. M300paxeHue npeamera

1) nelicTBUTENTBPHOE M HAXOIUTCS MEXIY (OKYyCOM M JBOHHBIM (POKYyCOM
2) neHCTBUTENBHOE U HAXOTUTCS MEXIY JIMH30H U (POKYCOM

3) MHHMOE M HaXOJHUTCS MEXKIY JIMH30H U (poxycom

4) nedcCTBUTENIbHOE U HAXOIUTCS 3a JBOWHBIM (POKYCOM

B mHeprmansHOW crcTeMe 0TcYeTa CBET PACIpOCTPAHSIETCS B BAKyyMe CO CKO-
pocteio ¢. Cucrema orcuera K, B KOTOpoil HaXOAUTCS HEMOABUXKHBIN OTHOCH-
TENFHO Hee HAOI0aTellb, IBUKETCS C MOCTOSHHOW CKOPOCTHIO D OTHOCHTEIb-
HO 3eMJIM 0 MPSIMOH, COEANHSIONIEH NCTOYHUKH cBeTa Sy U S;. CBETOBbIE BOJI-
HBI, HOYIIAE OT HEMOIBM)KHBIX OTHOCHTENHHO 3EMIIM HCTOYHHKOB, OTHOCH-
TENBHO HAOIIOAATENS UMEIOT CKOPOCTh

) v 2) c—v 3) ct+wo 4) ¢

K ucrounuky nocrosisuHoro Toka ¢ 3/1C 12 B 1 BHYTpeHHUM COTPOTHBIICHUEM
2 OM nonkitoueH pesucrop. Kakoe KOJM4ecTBO TEIUIOTHI BBIIENSETCS B PE3U-
cTope 3a 1 ¢, ecnu HalpspKkeHHe Ha KieMMax ucrodHuka pasHo 10 B? Compo-
THBJICHHE COCTHHUTEIBHBIX IIPOBOAOB MTPEHEOPEKUMO MaJIo.

1) 2 Ik 2) 8 Jik 3) 10 Ik 4) 12 Ix
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B Tabmnure nmpuBeeHs! 3HAYCHUS SHEPTUH IS BTOPOTO M TPETHETO SHEPreTHYe-

A21

A22

A23

CKUX ypOBHEH aToMa BOOpPO/a.

Homep ypoBHs Sueprus, 107" Jix
2 —5,45
3 —-242
Kakosa JOJDKHA OBITH OHEprus q)OTOHa, IIpH IOTJIOIIECHUH KOTOPOTO aTOM II€pe-
XOJIUT CO BTOPOTO YPOBHS Ha TPETHI?

1) 7,87-107" I
2) 545107 I
3) 3,03-10" Jix
4) 2,42-10™" I

Jan rpaduk 3aBHCUMOCTH YHC- N. 1024
Ja HEpACMaBINMXCS SAEp BHC- \
25 \_

20 N

21l n:
MyTa “g; Bi or Bpemenn. Kakos

nepuoa  mojypacrnaga  3TOro
HU30TOoIIa BI/ICMyTa?

1) 500 mun
2) 750 munH
3) 1000 mun
4) 1200 mun

| >
1000 1500 ¢, mun

I
I
1
I
}

Kakas u3 yka3aHHBIX HIDKE peakIui sBiseTcs B-pacnagom?
1) 23§U — 232Np + _?e + v,

2) AL+ $He—> 9P+ ¢n

3) dn+ GAg—— G ATy

4) dn+ 3 U— ¥Ba+ 3eKr+3¢n

Pabota BeIXOAa 31eKTpOHOB U3 (hoTokaTona paHa 2 3B. Kakopa sHeprust ¢o-
TOHOB, TMAJAIONMIKX Ha (POTOKATOM, €CITM MAaKCHMAIIbHAass KHHETHYCCKAst YHEPTHSI
(hoTo371eKTPOHOB paBHa 1,5 3B?
1) 0,5-B 2) 1,55B

3) 2,0B 4) 3,558
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pr3LI MasATHHUKOB — MEJTHBIC IITAPUKH.

A25

-]
-

A b

Kaxkyro U3 mpeyioxeHHBIX HIDKE Tap MasTHUKOB HAJ0 BBIOPATH, YTOOBI SKCIIE-
PHMEHTAIBHO BBISICHUTb, 3aBHCHUT JIM MEPUOJ MaJIbIX KOJIeOaHMI MaTemMaThye-
CKOTO MasiTHUKA OT JUIUHBI HUTH?

1) Aub 2) AuB 3) AuTl 4) BuB

B nwimHape 1o MopiiHeM HaXOAMTCS MOCTOSIHHAS Macca Pa3pesKeHHOTo rasa.
JlaBneHue Ta3a MOCTOSHHO U paBHO 1,5-10° [Ta. Ha pucyHKe moKa3aHbl pe3y.ib-
TaThl U3MEPEHNsI 00beMa ra3a ¢ MOBBIIIEHHEM Temiepatypsl. [lorpemHocts u3-
mepenust temnepatypsl AT=+ 10K, obvema AV=+0,5 1. Uemy npumepHO
PaBHO YHCJIO MOJIEH Ta3a MO/ MopIIHeM?

A
V’ 1073 M3'———'r"—‘r———‘\————r———r“‘r““r““l"
0 200 400 600 800 T,R
1) 0,3 moms 2) 0,4 moxnp 3) 1,5 moxp 4) 2,5 monb
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Yacrb 2

B 3a0anusx BI-B2 mpebyemca ykazams nociedosamenbHocmov yugp, co-
O0MEEemMCmEyIWUX NPAsUIbHOMY OmeEeny. Imy nocied08amenbHOCHY Clle-
dyem 3anucame cCHA4anNA 6 MeKCM IK3AMEHAUUOHHOU Padomel, a 3amem ne-
peHecmu 6 61anK omeemog Ne 1 6e3 npobdenoe u opyzux cumeonos. (Lugpeot 6
omeeme MOZym NOGMOPAMbCAL.)

IMocTosHHAs Macca OJHOATOMHOTO HAEAIBHOTO Ta3a B M30XOPHOM IIPOIECCe
TOJIy4aeT OT HarpeBatenst KonnyecTBo TermaoTel O > 0. Kak Menstorcs B 3ToM
IIporecce AaBJleHNUe, TEMIIepaTypa U BHYTPEHHS SHEPIH 3TOTO Ta3a?

K xakmoif mo3unuu mepBoro cToadna noadepuTe COOTBETCTBYIONIYIO MO3UITHIO
BTOPOTO W 3alHINNTE B TAOIWILy BBIOpaHHBIC IU(PHI TOX COOTBETCTBYIOIINMH
OyKBaMu.

OU3BNYECKHWE BEJIMUYMHBI
A) naBieHwue rasa

B) temmepatypa rasa
B) BHyTpeHH:sI SHEpTHs ra3a

X USMEHEHU
1) yBenuuuBaercs
2) yMeHbIIaeTcs

3) He u3MeHseTcs

A b B

YcraHoBUTE COOTBETCTBHE MEXKAY (HOPMYJIAMU JUTS BBIYKCIECHHST (PU3HUECKUX
BEJTMYMH B CXEMax MOCTOSIHHOTO TOKA M HA3BAHHUSMH 3THX BEJTHUKH.

B ¢dopmynax ucmosnp3oBaHbl 0603HaueHus: [ — cuna Toka, U — HampshDKEHHE,
R — comnporuBieHre pe3ucTopa.

K kaxmoil mo3uiu mepBoro croydia moadepuTe COOTBETCTBYIOIIYIO ITO3H-
MO0 BTOPOTO U 3alHUIIUTE B TAOIHILY BHIOpaHHBIE HU(PHI MO COOTBETCTBYIO-
IMMH OyKBaMH.

OOPMYVIIA OU3NYECKA BEJIMYMHA
A) U 1) 3apsn, mpOTEeKIINH Yepe3 pe3nucTop
1 2) CONpPOTHBIEHHE Pe3nUCTOpa
B) %R 3) HampsHKEHHUE Ha PE3UCTOPE
4) MOIIHOCTB TOKA, BBIICIIIOMIASCS Ha PE3UCTOPE
A b
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Omeemom K Kaxcoomy 3a0anuio 3moii yacmu 0Oyoem HeKOmopoe Hucio.
Dmo uucno naoo 3anucamp 6 61anK omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-B5), nauunasn c nepeoii knemouxu. Kaxcoviii cumeon (yugpy, 3a-
RAMYI0, 3HAK MUHYC) RUMUME 6 OMOCNbHOIU K1emoyKe 6 COOMEemcmeuu ¢
npueedennvimu 6 onranke oopazuyamu. Eounuyst puzuueckux eéenuuun nu-
Cantb He HYIHCHO.

Kamens Opomen BBepx moxa yriaom 60° k ropusonty. Yepes 1,0 ¢ ckopocTh
KaMH$ HampasiieHa BBepX moj yriaoM 30° k ropu3oHTy. ConpoTuBIeHHE BO3MIY-
xa mpeHedpexnMo Mano. YeMy paBHa HaudaibHash CKOpOCTh KamHs? OTBET OK-
pyriMTE 10 LENBIX.

WneanbHblil 0ONHOATOMHBIM Ta3 HAaXOAUTCS B PaBHOBECHMM B BEPTHKAIbHOM
IIaKOM IIIMHIPE TOJ MOPIIHEM Maccoif m = 5 Kr' M IIOManbio S = 25 cm’.
Buemnee armocdepHoe napienue po = 10° [la. B pesynprate oX/IaxeHus ra-
3a MOpILEHb OMYCTHIICS Ha BBICOTY Ak =4 cM, a TemmepaTypa ra3a moHu3usIach
Ha AT = 16 K. Haiigurte uncno moneit raza noj nopiraeM. OTBET OKPYTIIUTE 0
COTBIX.

JIBe 0-4acTHIBI YCKOPSIOTCS B PAa3MUYHBIX 3JEKTPUUECKUX MoJsix. HavampHast
CKOpOCTh 00€MX YacTHUI] paBHA HYJO. YCKOPSIOIIAsh Pa3HOCTb MOTEHIMAJIOB
Broporo noiist 400 B. YckopuBIIMecs o-4acTUIIBI BIETAIOT B OAHOPOAHOE Mar-
HUTHOE TOJIe MEPHCHAMKYISAPHO BEKTOPY MHAYKIUH. OTHOILICHUE PaIuyCcoB

. R
TPACKTOPHUHU YaCTUIl B MArHuTHOM IIOJIC 2= 2. ‘-IeMy paBHa YCKOpAmIIas
1
Pa3HOCTD IMOTCHIUAJIOB IIEPBOI'0 mojs?

He 3a6y0bme nepenecmu ece omeemul 8 61aHK omeemos No 1
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Yactb 3

3aoanun CI-C6 npeocmaensaiom codoil 3a0auu, noaHoe peuieHue KOmopvix
HeoOx00umo 3anucams 6 dnanke omeemog Ne 2. Pekomenoyemcesn npoeecmu
npedsapumenshoe peuwtenue na ueprnoguke. Ilpu ogpopmnenuu pewenus ¢
onanxke omeemog Ne 2 3zanuwume chauana Homep 3aoanusa (Cl1 u m.o.), a
3amem peuieHue COOMEEMCmeyloueil 3a0auu.

B 3a0aue CI cnedyem 3anucamo pa3zgepHymolii 0Omeent, NOACHAIOWUIL (u3u-
yecKue npoyeccol, ONUCAHHbBIE 6 3a0aue, U X00 6AMUX PACCYIHCOCHU.

Pesucrop R u Karylika MHOYKTUBHOCTU L C KEIE3HBIM
CePJICYHUKOM TIOJKITFOUEHBI K HCTOYHUKY TOKa, KaK IOKa-
3aHO Ha cxeMme. [lepBonadansHO Koy K 3aMKHYT, TIOKa-
3aHus ranbBaHoMeTpoB G; U G, paBHBI, COOTBETCTBEHHO,
=0,1A u L=1A. Yro npou3oiaer ¢ BeIUUYNHON H
HamNpaBICHWEM TOKa Yepe3 PE3UCTOp MPH pPa3MbIKaHUH
kmoda K? Kakum siBjieHHEM 3TO BBI3BAHO?

Ilonnoe npasunvhnoe peuwienue Kax;cooi u3 zaoay C2—C6 0o cHo exnruams
3aKOHbBL U (hopmynvl, npuMeHeHUue KOMOPbIX He0OX00UMo U O00CHAMOYHO
013 peuwienus 3a0auu, a maxdiHce mamemamuiecKkue npeodpazoeanus, pac-
Yyemvl ¢ YUCTEHHLIM OMEEMOM U, Npu HeoPXo0UMocmu, PUCYHOK, HOAC-
HAIOWUIL peuieHue.

Ha rmagxoM ropu3oHTaI-HOM IOy HAXOIUTCS MIHHHAS 1ocka. I1o mocke mox
JIECTBHEM TIOCTOSTHHON TOPU30HTANBHOM CHITBI TSATH JBIDKETCS OPYyCOK Maccoit
m =1 kr. Koapumment tpenns Mexay gockoii u 6pyckom p = 0,2. CkopocTs
Opycka v OTHOCHTENBHO MOia MOocTosiHHA M paBHa 0,8 m/c. IlepBoHagambHO
JIOCKa OTHOCHTEIBHO IoJa MOKoWTcs. K MOMEHTy, Korja IBIXKEeHHEe Opycka
OTHOCHUTENBHO JTOCKH TPeKpamaercs, Opycok IMPOXOAUT MO JTOCKE pacCTOSHHE
L= Oi M. Uemy paBHa Macca JOCKn?

oy

[ —>F
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IlocTossHHAs Macca OJHOATOMHOI'O UACAJIbHOI'O I'a3a COBEpIIACT IlI/IKJII/I‘-IeCKI/Iﬁ

mporecc, MOKa3aHHBIM Ha PpHCYHKE. 3a UKJI OT HarpeBaTels ra3 ImoilydaeTr Ko-
nnyecTBO TemnoTel Oy = 8 x/Ix. Kakyro paboTy coBeplLIatOT BHELIHHE CHIIBI
MIpU NIEpeXo/ie Ta3a U3 COCTOSHUS 2 B COCTOsIHUE 37

Ilnockast TOpU30HTANbHAS (HUrypa miomansio S = 0,1 M°, OrpaHHYeHHAs TPO-
BOJSIIUM KOHTYPOM, HAXOAUTCS B MarHUTHOM Tiosie. IIpoekius BekTopa mar-
HUTHOH MHAYKIIMU Ha BEPTHKAIbHYI0 0Ch Oz MEAJIEHHO W PaBHOMEPHO BO3-
pacTaer OT HavanbHOro 3HaueHusi B;z=0,7 Tn 10 KOHEYHOro 3HAYECHHS
By;=4,7 Tn. 3a 310 Bpems o KOHTYypY mpotekaet 3apsn g = 0,08 Kn. Kakoso
CONPOTHBIIEHHE KOHTYpa?

IIpoToH BieTaeT B MEKTpUUECKOE T0JIe KOHIEH-
caropa mapajielbHO €ro IjacTMHaMm B Touke, L[+
HAXOJUIIICHCA  MOCePEMHE MEXIY €ro  Iia- _ . O
CTMHaMu (CM. PHCYHOK). MMHHUManbHas CKo-

pOCTh, C KOTOPOW MPOTOH JIOJKeH Biererh B L— — — — — — |
KOHZIEHCATOp, 4TOOBI 3aTeM BBUICTETH M3 Hero, paBHa 350 km/c. Paccrosane
MEXAy MIaCTHHAMU KOHAEHcaropa | cM, HaImpsyKeHUE Ha IUIaCTUHAX KOHIEH-
catopa 50 B. Uemy paBHa uyiMHa IUIacTUH KoHnaeHcatopa? Ilone BHYTpH KOH-
JICHCATOPa CYNUTATh OZHOPOIHBIM, CHIIOHN TSDKECTH TIpEeHeOpeyb.

YpoBHH DJHEPrUW DIEKTPOHA B aTOME BOJIOpOJA 3ajaroTcs (GopMyIoi
13,6

E,=- ’2 B, rne n =1, 2, 3, ... . Ilpu nepexone u3 cocrosiHust £, B cocTos-
n

Hue E; atom ucnyckaet ¢otoH. [ToTok Takux (OTOHOB MagacT Ha MOBEPXHOCTD

(dorokaToa. 3anuparoiiee HapsHKEHUE UTsE POTOIIEKTPOHOB, BEUICTAIONINX C

nosepxHoctH ortokarona, Us,, = 6,1 B. UeMy paBHa yacToTa CBETa Vi, COOT-

BETCTBYIOIIAs KPAacHOM rpanune ¢ortodddexra mms MaTeprana MOBEPXHOCTH

¢doroxarona?
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Enunblii rocygapcreennblii 3x3amen no ®U3UKE
Bapuant Ne 305
I/IHCprKlll/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.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxaoMy 3agaHuio TaeTcs
4 BapraHTa OTBETa, U3 KOTOPBIX NPABWIGHBIN TOJIBKO OIWH.

Yacts 2 comepxur 5 3amannii (B1-B5), Ha KoTOpHIE ciiemyeT AaTh Kpart-
kuii orBet. [l 3amanuii Bl u B2 orBer HeoOXoanMo 3amucaTh B BUjIe Habopa
uudp, a s 3anaauii B3—-BS B Buje yncna.

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

IIpu Beimonuenuu 3ananuii B3-B5 wactu 2 3HaueHune MCKOMOW BEIUYHU-
HBI CIIEyeT BBIPA3HUTh B T€X €AWHUIAX (PU3NIECKUX BEIUYHH, KOTOPHIE yKa3a-
HBI B yCJOBUM 3agaHus. ECu Takoro ykazaHusi HET, TO 3HAUE€HUE BEINYHMHBI
cienyet 3anucath B MexayHnaponnoii cucteme eaunul] (CH). Ilpu Beruucie-
HUU pa3peniaeTcs UCIob30BaTh HEMPOTrPAMMUPYEMBIi KalbKyJISATOP.

BHuMaTenpHO NpouuTaiTe KakJ0€ 3aJaHue U NpeiiaraéMble BapHaHTHI
OTBETA, €ClIi OHM UMeroTcs. OTBedaiTe TONBKO IMOCHE TOro, KaK Bbl MOHSIH
BONPOC U MPOAHAIHU3UPOBAIM BCE BAPUAHTHI OTBETA.

BrimonssiiTe 3a1aHus B TOM MOpPSJIKE, B KOTOPOM OHU JaHbl. Eciu  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyaHeHHe, nponycrute ero. K npomymen-
HBIM 33JJaHMSIM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCsI BpeMsl.

3a BBINOJHEHHE Pa3IMYHBIX 110 CJIOKHOCTH 33aJaHUH JaeTcs OIUH Win 00-
nee O6amnoB. bamsl, momydeHHBIe BaMH 32 BBIOJTHEHHBIE 33/IaHUSA, CYMMHUPY-
totcs. [locrapaiiTech BBIIOJIHUTE KaK MOKHO OOJIBINE 3alaHUN U HaOpaTh HaW-
OouTbIIIee KOIMIECTBO OAJUIOB.

Kenaem ycnexa!
Hmxe mpuBeieHB! cripaBOYHBIC TaHHBIE, KOTOPBIE MOTYT MOHAIOOUTHCS
BaM TIPHU BBITOTHEHUU PaOOTHI.

HeCﬂTI/l‘lHLIe NpUCTABKH

Koncmanmot
YHUCIIO T

YCkope€nue CBOGO,HHOFO nazieHust Ha 3emiie

rpaBUTAllMOHHAsA MOCTOAHHA

YHUBEPCaJIbHAsA ra3oBas NNOCTOSIHHAsA

noctostHHast bonmpiMana
MOCTOSTHHAST ABOTaJpo
CKOPOCTB CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

NIEKTPUUECKUH 3apsi)
nocrosiHHas [lranka

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

Coommuouwtenue mexcoy pasiuyHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10" kr
1 aToMHast eAMHHUIIA MACChl 3KBHBajieHTHA 931,5 MaB
15B=1,610"° I

TeMmepaTypa
aTOMHasi CIMHMIIA MACCHI

1 57IeKTPOHBOJIBT

Macca ywacmuy

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

amomMuHus 900 JIx/(xr-K)

Meau
4yryHa

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

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

Hopmansusie ycnosun:  nasnenne 10’ I[Ta, temmeparypa 0°C

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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Monapuasa macca

asora 28107 xr/monb Kucjaopozaa
aprosa 40-107 Kr/MoTB UTHS
BOJIOpO/IA 2.10° xr/mMonn MonbIeHa
BO3/yXa 29.107 Kr/mMoib HeoHa
rejms 4.107 Kr/moub

32:107 kr/monm

6-107° Kr/Moib
96-107° Kr/mMonb
20-10° xr/moinb

YIJICKUCIIOTO ra3a 441072 /Mo
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Yacrte 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanxke omeemos Ne 1 noo nomepom
6bInoIHAEMO020 6amu 3a0anusn (A1-A25) nocmasvme 3HaAK «X» 6 KlemoOUKe,
HOMep KOMOpOil COOMEencmeyem Homepy 8blOPanH020 6amu omeema.

Ha pucynke mpezacrasieH rpaduk 3a-
BHUCHMOCTH MOJXYJSI CKOPOCTH U aB-
TOMOOHIIS OT BpeMeHu t. Onpenenure
1o rpaduKy MyTh, MIPOHACHHBIA aBTO-
MoOHIeM B HHTepBaje BpeMeHu oT 30
110 50 ¢ mociie Havana JBUKEHUS.

)0 2) 50m

3) 100 M

B uHeprmanbHON CHCTeMe OTCUeTa HEKOTOpas CHiIa COOOIaeT TEey Maccou
8 kr yckopenue 5 m/c’. KakoBa mMacca Tenma, KOTOPOMY Ta e CHJIa COOOMmAeT
yckopenue 4 m/c*?

1) 6,4 xr

2) 10xr 3) 12,8 kr 4) 20 kr

o Ky6uk maccoil 1 kr mOKOUTCS Ha IJIaJKOM TOPU3OHTAJb-
NAND HOM CTOJTe, CKAThId ¢ OOKOB MPYXKHUHAMH (CM. PUCYHOK).
# Tlepsas py>KMHA CKaTa Ha 4 CM, a BTOpas cxkaTa Ha 3 CM.
JKecTtkocTh BTOpOU MpyXuHBI ky = 600 H/M. YKecTkocTh MepBOil NMpyKUHBI ki
paBHa

1) 450 H/m

L

2) 600 H/m 3) 300 H/m 4) 800 H/m

-
lapsl IBHKYTCS CO CKOPOCTSMH, TOKa3aHHBIMH Ha PHCYHKE, U U
IIPY CTOJKHOBECHUH ciHUmaroTca. Kak Oyner HampaBlieH MUMITYJIBC ‘_@
IIApOB TTOCTIE CTOJIKHOBEHUS? N

O

1) «— Z)T ORN 4 A

IMapuk, MOABEUICHHBIH K MOTOJIKY HA JUIMHHOW JIETKOM HEPacTsLDKUMOW HUTH,
coBepuIaeT KojeOaHus, MOJHUMAsICh HaJl MOJI0)KEHHEM PAaBHOBECHS Ha MaKCH-
ManbHy!0 BbICOTYy 20 cM. MakcumaibHas KHUHETUYECKas 3HEPrus Iapuka B
mpouecce konebanuii pasHa 1 Jx. Macca mapuka paBHa

1) 1xr 2) 0,5 kr 3) 0,2 kr 4) 0,1 kr
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Ha pucynke mnokasan mpodmis X, M

Geryieil BONHBI B HEKOTOPBIN 1 5
MOMEHT BpeMeHHU. Pa3HocTs da3
Kosrebanmii Touek 1 u 4 paBHa

nr
)4 0 2 4

) w
3) 2x 3

3n
4) 2=
) 2

[ITapuk Maccoil m, ABMKYLIMMCS MO TIaAKOM TOPU30HTAIBHON IOBEPXHOCTH,
HaJIeTaeT Ha JISKAIIUHA Ha TOW )K€ MOBEPXHOCTH Oosiee TSHKENbIN mapuk. B pe-
3y/lbTaTe€ YaCTUYHO HEYNMPYToro yAapa MepBbIi IIApUK OCTAaHOBUIICSH, IMPUYEM
75% ero nepBoHa4YaIbHON KMHETHMUYECKOW 3HEPrHM IEPEIIO BO BHYTPEHHIOIO
sHepruto. KakoBa Macca BTOporo mapuka?

1) m 2) 2m 3) 3m 4y 4m

Paccrosinue MCXKAYy COCCAHUMH YaCTULIaMU BCUICCTBA B CPEAHEM BO MHOI'O pa3s
MNPEBBIIIACT Pa3MCPbl CaMUX YaCTHUIIL. 2710 YTBCPIKACHUC COOTBETCTBYET MOACIIN
CTpOCHHA

1) Tonbko razoB

2) TONBKO aMOP(HBIX TET

3) ra3oB M KUAKOCTEH

4) ra30B, )KUIKOCTECH U TBEPHABIX TEI

Paspe)xeHHbI BOAOPOI M30TEPMHUYCCKH CXXHMMAiOT. Macca rasa IIOCTOSIHHA.
JlaBjieHre ra3a Ha CTEHKH COCyJa YBEJIMUYHMBAIOT IPH 3TOM B 5 pa3. [Ipu sTom
00BeM rasza

1) yBemmunrcs B \/5 pa3
2) yMmeHbIIHUTCA B 25 pa3
3) ymensmmtes B 20 pa3

4) yMmeHBIIUTCA B 5 pa3

IIpu oxmaxnaenun kycka meraiuia mMaccoit 3 kr ot 120°C mo 20°C BbLAEIHIOCH
KOJIMYECTBO TeIIOThl, paBHOe 192 k/[k. YaenpHas TEIIOEMKOCTh MeTaluia

paBHa
4) 900 A
KT~

_— _— 40 ——
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Kycoxk npma omyctunu B Tepmoc ¢ Bogoi. HavansHas temmepatypa sisaa 0°C,
HayanbHasg TeMmnepaTypa Boibl 30°C. TemnoeMKOCTbIO TepMOca MOXKHO IIpe-
HeOpeub. [Ipu mepexone K TEIJIOBOMY PaBHOBECHIO YacTh Jibaa maccoid 210 T
pacrasuia. YeMy paBHa UCXOZHAasi Macca BOJbI B TepMoce?

1) 550 2) 1100 r 3) 1650 T 4) 2200 r

Ha pucyHke mnokasaH HUKIWYECKHH TMpolecc M3MEHEHUs
COCTOSIHUS ITOCTOSSHHON MacChl OJHOAQTOMHOI'O HJI€aJIbHOTO
raza. Ha xakoM ydacTke paboTa BHEHNIHHX CHJI HaJ ra3oM
TIOJIOXKHUTENbHA U paBHA OTAAHHOMY T'a30M KOJIMYECTBY TETI-
JIOTBI?

) 1-2 2) 2-3 3) 3-4

Ha pucynke u300paskeHBI TpH Hapsl 3apsHKEHHBIX
JIETKUX OJWHAKOBBIX IAPUKOB, MOJBEIICHHBIX Ha
IIEIKOBBIX HUTAX. 3HAK 3apsiia OXHOTO U3 IIAPUKOB
Ka)KI0H napel yKa3aH Ha pUCyHKe. B kakoM ciryuae
3apsi IpyToro MmaphKa MOXeT OBITh OTpHLATEIeH? A B B

1) Tompko A 2) Aub 3) Tonbko b 4) AuB

Ha ¢otorpaduu — snexrpuueckas unens. [lokasaHus BoJIbTMETpaA JaHBI B BOJIb-
Tax, amIepMeTpa — B amrepax.

Yemy paBHO CONPOTHBICHHE HEH3BECTHOTO pesucropa? BoipTmerp U ammep-
METp CUHUTATh HCaTbHBIMU.

1) 10m 2) 20m 3) 30m 4) 40m
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_ -
3J'IeKTp0H € HMMCCT CKOPOCTh U, HAIIPABJICHHYIO I'OPHU30H- e

TaJIHO BJIOJb MPSIMOTO JJIMHHOTO IIPOBOJHHUKA C TOKOM [ co_pU
(cMm. pucynok). Kyna HampaBieHa neficTByIOmas Ha 3JeK- - ——
TpoH cuna Jlopenna?

1) BIEBO B INIOCKOCTH PUCYHKA <—

2) BepTHKATHHO BBEPX B IIOCKOCTH PUCYHKa T

3) mepHeHANKYISIPHO IIOCKOCTH PUCYHKA K Habmonarento ©
4) BHH3 B IIOCKOCTH PHCYHKa

Pentrenorckoe H3JIYUCHUEC NCITYCKAIOT

1) 27eKTpOHBI MPOBOJUMOCTH MPHU UX YHOPSIOUYEHHOM JBHKEHHH B IMPO-
BOJIHHKE

2) OBICTpBIC IEKTPOHBI IIPH TOPMOKCHHUH B BEIIECTBE

3) mo0ble 3apsKEHHBIE YaCTHUIIBI

4) KOpPOTKOBOJHOBBIE PaIUOCTAHIINN

ToueuHslif HICTOUYHMK CBETa PacIONOXKeH B (PoKyce coOMparolel TOHKOH JIMH-
3b1. [Tociie mpoxoXkaeHus Yyepes JIMH3Y JTyYH OT 3TOT0 HCTOYHHKA

1) momyT mapayuienbHO TTIaBHONW ONTHYIECKOH OCH

2) cobepytcs B Qokyce

3) cobepyTcs B TOUKE, PACHONI0KEHHON MEX Ay TUH30H U (HOKycoM
4) cobepyTcst B TOUKe, HAXOIAIIEHCs 3a JBOMHBIM (POKYCOM

B kakoif cucteMe oTcyera CKOpocTh cBeTa B Bakyyme paBHa 300 000 xm/c?

1) TonmbkO B cUCTEME OTCUEeTa, CBSI3aHHOM ¢ 3emuiel

2) TOJNBKO B CHCTEME OTCUETa, CBsI3aHHOM ¢ CoJTHIIEM

3) TOJIbKO B CHCTEME OTCYETa, CBSI3aHHOM C NAICKOH 3Be30H
4) B 000} HHEPITMATEHON CHCTEME OTCYeTa

K ucrounuky nocrosiuHoro Toka ¢ 3/1C 20 B 1 BHYTpeHHUM CONPOTHBIIEHUEM
2 OM noaxitoyeH pezuctop. KakoBa MOIIHOCTh TOKa, BBIIEISIOIAACS Ha PE3U-
CTOpE, €CJIN HaNpsDKEHUE Ha KiIeMMax UCTo4YHMKa paBHO 18 B? Conporusnenue
COCIMHUTENFHBIX TIPOBOJIOB IPEHEOPEIKIIMO MaJIO.

1) 2Br 2) 10 Br 3) 18 Br 4) 20 Br



B Tabnmre nmpuBeneHB! 3HAYCHUS SHEPTHUH JUIS BTOPOTO M YETBEPTOTO JHEpre-

A21

A22

A23

EAnHbIN rocyaapCTBeHHbIN 9k3ameH, 2009 r.

TUYECKUX YPOBHEH aTOMa BOJOPOJA.

DUBUKA, 11 knacc

Homep ypoBHs Sueprus, 107" Jix
2 —5,45
4 -1,36

KakoBa sHeprust oTOHa, M3Iy4acMOro aTOMOM HPH MEPEXOJie C YETBEPTOrO
YpOBHSI Ha BTOpPOM?

1) 4,09-107" JIx
2) 1,36-10™" I
3) 6,81-10" JIx
4) 54510 Ix

B-m3myduenue — 31O

1) morok simep Gepumnus

2) NOTOK HEHTPOHOB, 00Pa3yIOUIUXCA B LIEMHOI peakiuu
3) MOTOK 3JIEKTPOHOB

4) >neKTpPOMAarHUTHBIE BOTHBI

OJIUH U3 BO3MOKHBIX BAPUAHTOB PEAKIUH JIC/IeHUs spa ypaHa %55 U BBIIJISIHT

CIIEIYIOIINM 00pa3oM: ZggU + én—> 3(7) Zr + 13572Te +7?

Kakne gacTuIbl 3aMeHEHBI 3HaKOM BoIpoca?
1) 2 nporona
2) 2 anmexTpoHa

3) 1 nporton u 1 anmexkTpoH
4) 2 HeWTpoHa

OGpa3zer pasMoaKTUBHOTO paJys HAXOIUTCS B 3aKPBITOM cocyze. Snpa paans
2§§ Ra ucneiThiBatoT a-pacnan ¢ nepuonom nonypacnaza 11,4 cyrok. Onpene-
JMTE YHUCIIO aTOMOB Iesus B cocye uepes 11,4 cyTok, ecim oOpaser] B MOMEHT
MIOMELIEHHUS €r0 B COCYH ColepxKal 2,6~1018 aTOMOB pajus-223.

1) 0,65-10" 2) 1,3-10" 3) 1,95-10" 4) 2,6-10"
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Heo6xoauMo 3KCHeprMEHTANbHO OOHApPYXXHUTh 3aBUCHMOCTB IIEPHONA MAaJIBIX
KoylebaHMH MaTeMaTH4ecKoro MasTHHKA OT JUIMHBI HUTH. Kakyio mapy MasTHU-
KOB, I'Py3bl KOTOPBIX M3TOTOBJEHBI U3 CTalM, HYXHO MCIOJIb30BAaTh AJS 3TOU

A25

uenu?
1) “

2) e

3)

%

4

%

B HNWJIAHAPC MO MOPIIHEM HaXOAUTCS IMOCTOAHHASA MacCa pa3pCiKCHHOI'O rasa.
JlaBienne rasa mocTosHHO U paBHO 1,5-10° ITa. Ha prcyHKe MOKa3aHBI pe3yilb-
TaTbl U3MCPCHUS 00BeMa rasa ¢ MOBBIIICHHEM TEMIICPATYPhI. HOFpCHJHOCTB ns3-
Mepennst temrepatypsl AT =+ 10 K, o6sema AV == 0,5 1. MonspHast macca

raza paBHa 32 r/mMoisb. UeMy mpuMepHO paBHA Macca rasa IMoJ MOpIrHeM?
A
V,10° v

i St S 1 T
1 1 1 1

1 1 1 1

1 1 1 1

I e e e B B
-
L e e R - R
bt ebec
0 200 400 600 800 T,K
1) 9r 2) 131 3) 191 4) 261
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Yacrb 2

B 3a0anusx BI-B2 mpebyemca ykazams nociedosamenbHocmov yugp, co-
O0MEEemMCmEyIWUX NPAsUIbHOMY OmeEeny. Imy nocied08amenbHOCHY Clle-
dyem 3anucame cCHA4anNA 6 MeKCM IK3AMEHAUUOHHOU Padomel, a 3amem ne-
peHecmu 6 61anK omeemog Ne 1 6e3 npobdenoe u opyzux cumeonos. (Lugpeot 6
omeeme MOZym NOGMOPAMbCAL.)

IlocTosHHAs Macca OZHOATOMHOTO HACAITHFHOTO Tra3a B M30TEPMUYECKOM IIPO-
1ecce OTHAeT XOJOMWIBHHUKY KoiumdecTBO Teriorel Q > 0. Kak mensiorcs B
9TOM IIpornecce 00beM, JaBIeHHE U BHYTPEHHSS DHEPTHS 3TOro raza’?

K xaxmoii mo3unuu mepBoro cToadna nogdepuTe COOTBETCTBYIONIYIO MO3UITHIO
BTOPOTO W 3alWINNTE B TAOIWILy BHIOpaHHBIC IU(PHI TOX COOTBETCTBYIOIINMH
OyKBaMu.

OU3BUYECKHWE BEJIMYNHBI
A) o0beM raza
b) naBnenwue rasa
B) BHyTpeHH:sI SHEpTHs ra3a

X USMEHEHU
1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) He u3MeHseTcs

A b B

YcraHOBUTE COOTBETCTBHE MEXay (GopMynamMu AJis BEIYUCICHUS (PU3MUYCSCKUX
BEITMYMH B CXEMax MOCTOSIHHOTO TOKA M HA3BAHHUSMH 3THX BEJTHUKH.

B dopmynax ucmonb30BaHbl 0003HAUCHUSL:

I — cuna toka, U — HanpsbKkeHue, R — CONPOTHBIIEHHE PE3UCTOPA.

K kaxmoil mo3uiy mepBoro croyidua moadepuTe COOTBETCTBYIOIIYIO ITO3H-
[[M0 BTOPOTO U 3alUIIUTE B TAOIHILY BHIOpaHHbBIC HU(PHI MO COOTBETCTBYIO-
MU OyKBaMH.

OOPMYVIIA OU3NYECKAA BEJIMYMHA
A) IR 1) MOIIHOCTB TOKA, BRIICIIAIONIASACS Ha PE3UCTOPE
b) IU 2) HampsDKCHUE Ha PE3NCTOpe
3) COMpOTHBICHHE PE3UCTOPA
4)  3apsa, IPOTEKIIUI Yyepe3 Pe3ucTop
A b
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Omeemom K Kaxcoomy 3a0anuio 3moii yacmu 0Oyoem HeKOmopoe Hucio.
Dmo uucno naoo 3anucamp 6 61anK omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-B5), nauunasn c nepeoii knemouxu. Kaxcoviii cumeon (yugpy, 3a-
RAMYI0, 3HAK MUHYC) RUMUME 6 OMOCNbHOIU K1emoyKe 6 COOMEemcmeuu ¢
npueedennvimu 6 onranke oopazuyamu. Eounuyst puzuueckux eéenuuun nu-
Cantb He HYIHCHO.

HavanpHas ckopocThb Tena, OpomeHHOro Mo YIJIOM K TOPU30HTY, paBHA 26 M/c.
B BepxHell Touke TPaeKTOPHM CKOPOCTh 3Toro Tena paBHa 10 m/c. CkombKO
BPEMEHH TEJO MOJAHMMAJIOCh OT TOYKH CTapTa JI0 BEpXHEH TOYKU TpacKTopuu?
ComnpoTuBiIeHIEM BO3ayXa MpeHedpeub. OTBET OKPYTIIUTE A0 JECATHIX.

WneansHblil 0JHOATOMHBIN ra3 B konmudecTBe v = 0,09 MOJb HAXOAUTCS B paB-
HOBECHH B BEPTHUKAIBFHOM IIaJKOM IIJIHHAPE MOJ OPIIHEM MAaccoil m = 5 KT.
Breusee armocdeproe nasienue py = 10° [Ta. B pe3ynprate oXIakieHus ra-
3a TIOPIICHB OIMYCTHIICS Ha BBICOTY A =4 cM, a TeMIeparypa ra3a NoHH3HIach
Ha AT =16 K. Uemy paBHa momaas nopiuas? OTBET BbIpa3uTe B KBaPATHBIX
caHTHMeTpax (CM”) ¥ OKPYTIHTE 10 LEIbIX.

Hy‘lOK OJICKTPOHOB, ABWXXYIIUXCA CO CKOPOCTBIO

10°m/c, BreTaeT B OHOPOJHOE MATHMTHOE MOIE Tiep- ® ®?® ®
MEHIUKYISIPHO JIMHUSAM MarHUTHON WHIYKIUH, KaK T0- v, RR®®
Ka3aHO Ha PHUCYHKE, U OTKJIOHsETCS UM Ha yroa 90°. ® R ®
Pammyc myrm OKpY)XHOCTH, O KOTOPOH JBHXKYTCS

3JIEKTPOHBI B MarHuTHoOM Iozie, paseH 10 cm. Kakosa ®® ®

cuia, IeiicTByromas Ha 3yeKkTpoH? IlomydyeHHbIH OTBET
ymHOKbTE Ha 10™ 1 OKpyTIHTE 10 HMETOro UKCHA.

He 3a6y0vme nepenecmu ece omeemul 8 61aHK omeemog No 1
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Yactb 3

3aoanun CI-C6 npeocmaensaiom codoil 3a0auu, noaHoe peuieHue KOmopvix
HeoOx00umo 3anucams 6 dnanke omeemog Ne 2. Pekomenoyemcesn npoeecmu
npedsapumenshoe peuwtenue na ueprnoguke. Ilpu ogpopmnenuu pewenus ¢
onanxke omeemog Ne 2 3zanuwume chauana Homep 3aoanusa (Cl1 u m.o.), a
3amem peuieHue COOMEEMCmeyloueil 3a0auu.

B 3a0aue CI cnedyem 3anucamo pa3zgepHymolii 0Omeent, NOACHAIOWUIL (u3u-
yecKue npoyeccol, ONUCAHHbBIE 6 3a0aue, U X00 6AMUX PACCYIHCOCHU.

JBe onunakoBeie nammsbl JI; u JI, MOAKITIOYEHBI K UICTOYHU-
Ky TOKa, OJJHa — TOCIIEOBATENHFHO C KaTYIIKOH WHITyKTHB-
HOCTH L C KeTIe3HBIM CepACYHUKOM, a JAPYTasi — Mocie10Ba-
TENBHO € pe3ucTtopoM R (cM. pucyHok). [lepBoHauanbHO
ko4 K pazoMkHyT. Onummre pa3HuIly B paboTe JTaMIoYeK
npu 3amblkaHuu kiatoya K. Kakum siBneHueMm BbI3BaHa 3Ta
pasuuna’?

Ilonnoe npasgunvhnoe peuwrenue Kax;cooi u3 zaoay C2—C6 0oxcno exnruams
3aKOHbBL U (hopmynvl, npuMeHeHUue KOMOPbIX He0OX00uMo U 00CHMAMOYHO
013 peuwienus 3a0auu, a maxdice mamemamuiecKkue npeodpazoeanus, pac-
Yyemvl ¢ YUCTEHHLIM OMEEeMmOM U, npu HeoOXo0UMocmu, PUCYHOK, HOAC-
HAIOWUIL peuienue.

Ha rmagkoM Tropu30oHTaJBbHOM MOy HAXOAUTCA JUIMHHAS JOCKa Maccoi
M =5 kr. Ilo nocke moj AeWCTBUEM MOCTOSHHOW TOPU3OHTAIBHON CHIIBI TATH
nBIkercst Opycok. Koahduuuent tperns Mexay nockoi u 6pyckom p = 0,2.
CkopocTh Opycka U OTHOCHTEIBHO IToJIa TmocTosHHA U paBHa 0,8 m/c. IlepBo-
HAYaJIbHO JJOCKa OTHOCHTENFHO ToJIa TIOKOHUTCS. K MOMEHTY, Koraa IBIKEHHE
Opycka OTHOCHTENBHO JOCKH MPEKpaIaeTcsi, Opycok MPOXOIUT IO JOCKE pac-
CTonge L =0,8 m. Yemy paBHa Macca Opycka?

Uy

[ —>F
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[TocrosiHHast Macca OJHOATOMHOTO HICAIBHOTO rasa COBCPINACT UKTAIECKUN

mpolece, oKa3aHHbINA Ha pucyHke. IIpu nepexoje rasa U3 cocTosHuUs 2 B CO-
CTOSIHUE 3 BHEITHHUE CHIIBI COBEPIIAIOT paboTy 4,3 =5 kJx. Kakoe konndaecTBo
TEIUIOTHI a3 TOJIyYaeT 3a MUKJI OT HarpeBaTess?

Ilnockast ropu3OHTaTbHAS urypa miomansio S = 0,1 M’, orpaHMUeHHas IPO-
BOJISIIIUM KOHTYpPOM, MMEIOIMM ConpoTuBieHre R = 5 OM, HaXoaAnuTCA B Of-
HOPOAHOM MarHUTHOM moiie. Kakol 3apsii mpoTedeT mo KOHTYpY 3a OOJNBIION
MPOMEXKYTOK BPEMEHH, ITOKA MPOEKIUs BEKTOpa MarHUTHON MHIYKIIUH Ha Bep-
THKaJb paBHOMEPHO MeHsieTcsi ¢ B, =2 Tn o By, =—2Tna ?

[TpoToH BHETaET B MEKTPHUECKOE TI0JIE KOHCH- -
caropa Mapajule]bHO €ro IUIACTHHAM B TOUKE, =
HaxXOJSIILIEHCS] TTOCEPETUHE MEXKAY €r0 IUIACTH- ~O——3F-=mmmemimimimememee
HaMH (CM. PUCYHOK). MUHHMaIbHAs CKOPOCTH, C
KOTOpOH TPOTOH JOJDKEH BIETETh B KOHJAEHCA-
TOp, YTOOBI 3aTe€M BBUIETETh W3 Hero, paBHa 350 km/c. [lnMHa MIacTUH KOH-
JIeHCaTopa 5 CM, HAaNpsDKEHHOCTh OJICKTPHYECKOrO0 MOl  KOHJEHCAaTopa
5200 B/m. UeMy paBHO pacCTOsIHUE MEKAY IUIAaCTUHAMU KoHAeHcaropa? [lome
BHYTPH KOH/ICHCATOPa CYUTATH OJJTHOPOAHBIM, CHIION TSDKECTH NPEHEOpeyb.

YpOBHH DJHEpPruu DIEKTPOHA B aTOME BOIOpOJAa 3a7aroTcs (hopMyIoi
13,6

E,=- ’2 3B, rne n =1, 2, 3, ... . IIpu nepexone u3 coctosiHust £, B cOCTOsI-
n

Hue E; atrom ucnyckaet ¢otoH. [ToTok Takux ()OTOHOB MagacT Ha MOBEPXHOCTD

¢dorokatona. Pabora BeIxOJa (HOTORJIEKTPOHOB C IMOBEPXHOCTH (HOTOKATOJMA

19
Apax = 7,2:1077 k. Yemy paBHO 3amupatoniee HanpspkeHue U, 1 ¢oto-
9JIEKTPOHOB, BHIICTAIONINX C TOBEPXHOCTH (hoTOKATOAA?
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Enunblii rocygapcreennblii 3x3amen no ®U3UKE
Bapuant Ne 306
I/IHCprKlll/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.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxaoMy 3agaHuio TaeTcs
4 BapraHTa OTBETa, U3 KOTOPBIX NPABWIGHBIN TOJIBKO OIWH.

Yacts 2 comepxur 5 3amannii (B1-B5), Ha KoTOpHIE ciiemyeT AaTh Kpart-
kuii orBet. [l 3amanuii Bl u B2 orBer HeoOXoanMo 3amucaTh B BUjIe Habopa
uudp, a s 3anaauii B3—-BS B Buje yncna.

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

IIpu Beimonuenuu 3ananuii B3-B5 wactu 2 3HaueHune MCKOMOW BEIUYHU-
HBI CIIEyeT BBIPA3HUTh B T€X €AWHUIAX (PU3NIECKUX BEIUYHH, KOTOPHIE yKa3a-
HBI B yCJOBUM 3agaHus. ECu Takoro ykazaHusi HET, TO 3HAUE€HUE BEINYHMHBI
cienyet 3anucath B MexayHnaponnoii cucteme eaunul] (CH). Ilpu Beruucie-
HUU pa3peniaeTcs UCIob30BaTh HEMPOTrPAMMUPYEMBIi KalbKyJISATOP.

BHuMaTenpHO NpouuTaiTe KakJ0€ 3aJaHue U NpeiiaraéMble BapHaHTHI
OTBETA, €ClIi OHM UMeroTcs. OTBedaiTe TONBKO IMOCHE TOro, KaK Bbl MOHSIH
BONPOC U MPOAHAIHU3UPOBAIM BCE BAPUAHTHI OTBETA.

BrimonssiiTe 3a1aHus B TOM MOpPSJIKE, B KOTOPOM OHU JaHbl. Eciu  ka-
KO€-TO 3aJlaHue BBI3BIBAET y Bac 3aTpyaHeHHe, nponycrute ero. K npomymen-
HBIM 33JJaHMSIM MOXHO OyZIeT BEpHYThCS, €CJIM Y BaC OCTAHETCsI BpeMsl.

3a BBINOJHEHHE Pa3IMYHBIX 110 CJIOKHOCTH 33aJaHUH JaeTcs OIUH Win 00-
nee O6amnoB. bamsl, momydeHHBIe BaMH 32 BBIOJTHEHHBIE 33/IaHUSA, CYMMHUPY-
totcs. [locrapaiiTech BBIIOJIHUTE KaK MOKHO OOJIBINE 3alaHUN U HaOpaTh HaW-
OouTbIIIee KOIMIECTBO OAJUIOB.

Kenaem ycnexa!
Hmxe mpuBeieHB! cripaBOYHBIC TaHHBIE, KOTOPBIE MOTYT MOHAIOOUTHCS
BaM TIPHU BBITOTHEHUU PaOOTHI.

HeCﬂTI/l‘lHLIe NpUCTABKH

Koncmanmot
YHUCIIO T

YCkope€nue CBOGO,HHOFO nazieHust Ha 3emiie

rpaBUTAllMOHHAsA MOCTOAHHA

YHUBEPCaJIbHAsA ra3oBas NNOCTOSIHHAsA

noctostHHast bonmpiMana
MOCTOSTHHAST ABOTaJpo
CKOPOCTB CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

NIEKTPUUECKUH 3apsi)
nocrosiHHas [lranka

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

Coommuouwtenue mexcoy pasiuyHviMu eOUHUYAMU
0K=-273°C

laewm =1,66-10" kr
1 aToMHast eAMHHUIIA MACChl 3KBHBajieHTHA 931,5 MaB
15B=1,610"° I

TeMmepaTypa
aTOMHasi CIMHMIIA MACCHI

1 57IeKTPOHBOJIBT

Macca ywacmuy

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

amomMuHus 900 JIx/(xr-K)

Meau
4yryHa

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

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

Hopmansusie ycnosun:  nasnenne 10’ I[Ta, temmeparypa 0°C

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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Monapuasa macca

asora 28107 xr/monb Kucjaopozaa
aprosa 40-107 Kr/MoTB UTHS
BOJIOpO/IA 2.10° xr/mMonn MonbIeHa
BO3/yXa 29.107 Kr/mMoib HeoHa
rejms 4.107 Kr/moub

32:107 kr/monm

6-107° Kr/Moib
96-107° Kr/mMonb
20-10° xr/moinb

YIJICKUCIIOTO ra3a 441072 /Mo
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Yacrte 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanxke omeemos Ne 1 noo nomepom
6bInoIHAEMO020 6amu 3a0anusn (A1-A25) nocmasvme 3HaAK «X» 6 KlemoOUKe,
HOMep KOMOpOil COOMEencmeyem Homepy 8blOPanH020 6amu omeema.

Ha pucynke npezcrasieH rpaduk 3a-
BUCHMOCTH MOJYJISl CKOPOCTH U aBTO-
MOOWIs OT BpeMeHu ¢. Haiinure myTs, 10
NPONIEHHBI aBTOMOOMJIEM 3a BpeMs

ot 0 10 50 c.

0

1) 0 2) 50m 3) 250 M

B ureprmansHON cucteme otcuera cuia 50 H coobmaer temy mMaccoif 5 kr He-
KOoTOpoe yckopeHue. Kakas cuma cooOImuUT Telny Maccoit 8 KI Takoe ke ycKope-
Hue?

1) 40H 2) 50H 3) 80H 4) 100 H
X ‘ KyOuk maccoit 1 kr mMOKOHTCS Ha TIIaJKOM TOPU30HTAIIb-
7| : i' /\Ni/\/ HOM CTOJIe, CXKATBI C OOKOB MpPYKHHAMH >XECTKOCTBIO

7 7, ky=400H/M u k=800 H/Mm (cM. pucyHok). Ilepsas
npykKHHa cxarta Ha 4 cM. Bropast npy>kuHa eficTByeT Ha KyOuK ¢ CHIION

1) 8H 2) 16H 3) 32H 4) 48 H

OnuHaKOBBIE MIAPBI JBIDKYTCS C OAWHAKOBBIMH IO MOZYIIIO
CKOPOCTSIMH B HAIIPaBJICHUSX, YKA3aHHBIX CTPEIKaMH Ha PUCYHKE,
u abCONIOTHO HEympyro coynapsorcs. Kak Oyzer HampaieH

‘\6) AMIYJIbC IAPOB MOCIIE UX CTOJKHOBEHUS?
-—

2)‘ 3% 4

[[Tapuk, MOABEMICHHBIH K MOTOJKY HAa JUTMHHOW JIETKOW HEPACTSHKUMOUW HUTH,
coBepiraeT kojebanus. MakcuMaabHas CKOPOCTh IIapHKa B IMporecce Koieda-
HUH paBHa | M/c. MakcuMmaibHash BBICOTA MOJBEMA INAPHUKA HAJ MOJOKCHUEM
paBHOBeCHs paBHa

1) 50 e 2) 20 cu 3) 10cm 4) 5cm
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Ha pucynke mokazan npogpuiap X, M

Oeryiieii BOJHBI B HEKOTOPBIN 1 3
MOMeHT BpeMeHH. PaszHocTh a3
konebaHuii Touek 1 u 5 paBHa

1) 2n 0 P 4 \ S, M
T

2) B \

R
T

4) 3

IMapuk, IBUKYIIMNCS IO IN1aJKOM TOPU30HTAIbHON IOBEPXHOCTH, HAJIETAET HA
JIeKAIIUK HA TOU e TIOBEPXHOCTH OoJiee TSHKENBIN MapuK TeX e pa3MepoB. B
pe3yJibTaTe YaCTUYHO HEYIPYToro yjapa IEepBbld IIApUK OCTaHOBMICS, a BTO-
poif Hadasl ABUTATHCS CO CKOPOCTHIO L. IIpu 3ToM 75% mepBoHauaNbHON KUHE-
TUYECKOH 3HEPruy IEepBOro IapHKa MEpelulo BO BHYTPEHHIOW sHeprurwo. Ka-
KOBa CKOPOCTH IIEPBOT0 IIapHKa A0 yaapa?

1) V2o 2) 20 3) 3v 4) 4v

Kakas-mibo ymopsimioueHHOCTh B PACITONIOKEHUH YaCTHI] BEMIECTBA OTCYTCTBY-
€T. OTO yTBEP>KJICHUE COOTBETCTBYET MOAECIH

1) TonbKO rasza

2) TOJBKO KHJIKOCTH

3) TONBKO TBEPIOTO TEJa

4) rasa, )KHUIKOCTH M TBEPJIOTO Tela

PaspexxeHHBI KHCIOPOJ B 3aKpBITOM COCYJE U30XOpPHO oxlaxzjaercsa. Eciu
JIaBJICHHE KUCIIOPOJa YMEHBIIMIOCH B 2 pa3a, TO ero abCOIIOTHAS TeMIeparypa
CTajla HUXKE B
1) 9pas 4) 3 paza

2) V2 pa3 3) 2paza

Temneparypa Kycka MeTajia yAeNbHOM TerutoeMKocThio 900 TTOHU3HU-

JIx
kr-K
mack co 120°C no 40°C. IIpu 3TOM BBLAEIUIOCH KOJTUYECTBO TEIJIOTHI, pAaBHOE
108 x/Ix. Yemy paBHa Macca 3TOro Kycka?

1) L,0kr 2) 1,5kr 3) 2,5kr 4) 3,0kr
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Kycoxk npma omyctunu B TepMmoc ¢ Bojoi. HauansHas temmepatypa sipaa 0°C,
ncxomHass Macca Boabl 1100 1. TermmoeMKoCThI0 TepMOca MOXKHO MpEeHeOpeUb.
IIpu nepexoje K TEIUIOBOMY PaBHOBECHUIO 4acTh JibAa Maccoi 420 r pacrasuia.
UeMmy paBHa HavaJIbHAs TEMIIEPATypa BOIBI B TepMoce?

1) 11,5°C 2) 15°C 3) 20°C 4) 30°C

Ha pucyHke nokazaH LUKIHYECKUM MPOLIECC U3MEHEHHS p
COCTOSIHUSI TIOCTOSTHHOM MaccChl OAHOATOMHOTO HICaTbHOTO
ra3a. Ha xakom ydacTke mpomecca paboTa rasza MOJOXH-
TENIbHA U PABHA TIONYYEHHOMY Ta30M KOJIMYECTBY TEIUIOTHI?

1) 1-2 2) 2-3 3) 3-4 4) 4-1

JIBa NETKUX OAMHAKOBBIX IIapHKa MOJBEIICHbl Ha LIEN- : .
KOBBIX HHUTAX. 3apsa] OZHOTO U3 INApUKOB KAXION Iapbl
nojoxuteneH. Kakoil pucyHOK mpaBHIBHO OTOOpaXkaeT

A B B

4 3

€ro B3aMMOJICHCTBUE C OTPHLATENFHO 3apSDKEHHBIM  IIa-
pHuKOM?

1) Tompko A 2) tosibko b 3) AuB 4) Tonpko B

Ha ¢ororpadun — smexrpudaeckas mems. [lokazaHus BOIETMETpa JaHEI B BOJb-
Tax, aMIepMeTpa — B aMIiepax.

UeMy paBHO CONPOTHBIEHHE HEH3BECTHOTO pesucropa? BombTmerp m ammep-
METp CUUTATh WICaTbHBIMH.

1) 10m 2) 20m 3) 30m 4) 40m
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9
? IIpoToH p MMEET CKOPOCTh O, HAIPABICHHYIO T'OPH30H-
Pe—> TAIBFHO BAOJIE IPSMOTO [UIMHHOTO MPOBOJHHUKA C TOKOM [

~ (cm. pucyHok). Kyna HampaBieHa JeldCcTByIomas Ha MPOTOH

! cuna Jlopenna?

1) BepTHKAIBHO BBEPX B MIIOCKOCTH pHCYHKa T

2) BepTHKAJBHO BHH3 B IIOCKOCTH PHCYHKA

3) rOpU30OHTAIIBHO BIICBO B INIOCKOCTH PUCYHKA <—
4) nepHeHIUuKyISPHO IUIOCKOCTU PUCYHKA OT Hac ®

FaMMa—I/ISIIy‘-IeHI/Ie HCITYCKAKoT

1) BMeKTPOHBI IPU TBMKCHHUU B IPOBOJTHUKE
2) mo0ble HarpeThie Tena

3) mo0Oble 3apsKCHHBIC YaCTHUIIBI

4) aToMHBIC sApa MPU HX MPEBPAIICHUIX

IIpeameT ManbIx pa3MepoB HaXOIWTCS HA ABOMHOM (DOKYCHOM PACCTOSIHUH OT
TOHKOM coOuparomieif nuH3bL M300pa’keHue mpeaMmera, cO3laBaeMoe ITOM
JIMH30H,

1) meHcTBHTENBPHOE M PACHOIOKEHO Ha JBOWHOM (POKYCHOM PacCTOSHHU
OT JIMH3bI

2) MHHMOE U PacIoi0oXeHO B (POKyce JTHH3BI

3) MHHMOE H PACIOJIOKEHO Ha JBOHHOM (JOKYCHOM PACCTOSIHUH OT JIMH3BI

4) nedcCTBUTENBHOE U PACIOJIOKEHO B (POKyCe JIMH3BI

B uHeprmanbHON cHCTEMe OTCUYETa CBET PACIpPOCTPAHIETCS B BaKyyMe CO CKO-
pocThio c. CaMoJIeT JIETHT HaJl TOBEPXHOCTHIO 3eMJIH CO CKOPOCTBIO U W 3aXKH-
raet CUrHaibHbIe OrHU. C KaKoi CKOPOCTHIO OTHOCHUTEIILHO 3eMITH pacipocTpa-
HSETCS CBETOBOM CHTHaN?

c+v

Dc+o 2) ¢c-v 3) ¢ 4) 2

K ucrounuky nocrosiuaoro toka ¢ 3/C 9 B u BHyTpEeHHUM CONPOTHUBIICHUEM
0,5 Om monxiro4eH pe3ncTop. Kakoe KOIMYecTBO TEIIOTH BRIACTSIETCS B PE3H-
crope 3a 1 ¢, ecnu cwia Toka B 1ienu paBHa 2 A? ConpoTHBICHHE COEIUHHU-
TENBHBIX TIPOBOIOB MPEHEOPEIKHUMO MaJIO.

1) 2 Jix 2) 4 Ix 3) 16 Jx 4y 18 Jix
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B Tabnume npuBeneHs! 3HAYCHUS YHEPTUH JJIsI BTOPOTO M YETBEPTOTO JHEpre-

A21

A22

A23

TUYECKUX YPOBHEH aTOMa BOJOPOJA.

Howmep ypoBHst Oueprus, 10" bk
2 —-5.45
4 —- 1,36
Kakoii momkHa ObITh SHEprHst (OTOHA, MPH MOTIOMEHHH KOTOPOTo aTOM Iepe-
XOJUT CO BTOPOI'O YPOBHS Ha YETBEPTHII?
1) 54510 JIx
2) 1,36-107" JIx
3) 6,81-10" Jix
4) 4,09-10™" Ix

OL-M3ITyYeHHE — 3TO MOTOK
1) welitpoHOB

2) BIEKTPOHOB

3) mpoTOHOB

4) snep renus

OIII/IH M3 BO3MOXHBIX BApUAHTOB PCAKIINU JCIICHUA sapa ypaHa zggU BBITJTIANUT

CIIEIYFOIIIIIM 00pa3oM: U+ n — %Sr+ 3 Xe + ? Kakme wacTuup!

3aMCHCHbBI 3HAKOM BOHpOC&?

D 4n 2) 2;n 3) p 4) 1p+,n

OO0paser paJiMOaKTUBHOIO paJiis HAXOIUTCS B 3aKPBITOM cocyae. Slapa paaus
HCIBITBIBAIOT ~O-pacmaj ¢ mepuojoM momiypacmaaa 11,4 cyrok. Onpenenurte
YHUCIIO aTOMOB reNus B cocyne uepe3 22,8 CyToK, eciii o0pasel] B MOMEHT I0-
MeIIeHHs B cocy s comepskan 2,6-10' atomos pamus.

1) 0,6510' 2) 1,3-10" 3) 1,95-10" 4) 2,610
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HCO6XOIII/IMO OKCIEPUMEHTAJIBHO BBIACHUTH 3aBUCUMOCTH ICPHUOJa MAJIbIX KO-

A25

neGaHnil MaTeMaTHYeCKOr0 MasTHHKA OT BEIIECTBA, W3 KOTOPOTO M3TOTOBICH
rpy3. Kakyro mapy MasTHHKOB MOXXHO B3SITh AJIst 3ToH 1enu? ['py3bl MasTHUKOB
— TOJbIC IAPUKU U3 MEOU U AJIIOMUHUS OJAMHAKOBOM MAacChl U OJMHAKOBOTO
BHEIIIHETO UaMeTpa.

1 2) 11% 3) 4)
Al Cu Cu Al
Al © Cu Al Cu

B nununape noa mopiurHeM HaxoauTcs 14 T paspexeHHoro rasa. [lapneHue rasa
NOCTOSHHO i paBHO 1,6:10° [Ta. Ha pucyHKe MOKa3aHbl pe3yIbTaThl H3MEPEHHS
o0beMa Ta3a C IOBBIIICHUEM TeMIepaTypsl. [lorpenHocTs U3MepeHHs TeMIe-
parypsl AT =+ 10 K, o6bema AV =+ 0,5 n. Uemy paBHa MoJsipHast Macca rasza?

V. 10*3M3“
’ Ty Y TTTTTTTITTTTTTTTT
T S R e
e~
0 200 400 600 800 T,f(

1) 44 r/monb 2) 32 r/monb 3) 28 r/monb 4) 2 r/™moimb
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Yacrb 2

B 3a0anusx BI-B2 mpebyemca ykazams nociedosamenbHocmov yugp, co-
O0MEEemMCmEyIWUX NPAsUIbHOMY OmeEeny. Imy nocied08amenbHOCHY Clle-
dyem 3anucame cCHA4anNA 6 MeKCM IK3AMEHAUUOHHOU Padomel, a 3amem ne-
peHecmu 6 61anK omeemog Ne 1 6e3 npobdenoe u opyzux cumeonos. (Lugpeot 6
omeeme MOZym NOGMOPAMbCAL.)

IlocTosHHAs Macca OJHOATOMHOTO HAEAIBFHOTO Ta3a B M30XOPHOM IIPOIIECCE
OTIIaeT XOJOAMIBHUKY KOJMN4ecTBO TeruioThl Q > 0. Kak MeHstoTCS B 3TOM IIpo-
Iiecce TeMIIepaTypa, JaBJIeHHE ¥ BHYTPSHHSASA SHEPTus 3TOro rasa?
K kxaxmoif mo3unuu nepBoro cToadna noadepuTe COOTBETCTBYIONIYIO MO3UITHIO
BTOPOTO W 3alUINNTE B TAOIWILy BBIOpaHHBIC IU(PHI MOX COOTBETCTBYIOIINMHU
OyKBaMu.

OU3NYECKUE BEJIMUYMHBI
A) Temmeparypa rasa

b) naBnenwue rasa
B) BHyTpeHH:sI SHEpTHs ra3a

X USMEHEHU
1) yBenuuuBaercs
2) yMeHbIIaeTcs
3) He u3MeHsieTcs

A b B

YcraHOBUTE COOTBETCTBHE MEXIy (GopMynaMu AJisl BEIYUCICHUS (PU3MYCSCKUX
BEITMYMH B CXEMax MOCTOSIHHOTO TOKA M Ha3BAHHUSMH 3THX BEITHUKH.

B dopmynax uCmonb30BaHbl 0003HAUCHUSL:

I — cuna toka, U — HanpsbKkeHUe, R — CONPOTHBIIEHHE PE3UCTOPA.

K kaxmoil mo3uiy mepBoro croyidua moadepuTe COOTBETCTBYIOIIYIO ITO3H-
[[M0 BTOPOTO U 3alUIIUTE B TAOIHILY BHIOpaHHbBIC HU(PHI MO COOTBETCTBYIO-
MU OyKBaMH.

OOPMYVIIA OU3NYECKAS BEJIMYNHA
A) U 1) 3apsn, mpOTEKIINH Yepe3 pe3nucTop
1 2) cwuia ToKa 4epe3 pe3ucTop
B) U_2 3) MOIIHOCTBH TOKA, BBIIEISIONIASCS HA PE3UCTOPE
R 4) CcOIpPOTHUBIEHHE PE3UCTOPA
A b
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Omeemom K Kaxcoomy 3a0anuio 3moii yacmu 0Oyoem HeKOmopoe Hucio.
Dmo uucno naoo 3anucamp 6 61anK omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-B5), nauunasn c nepeoii knemouxu. Kaxcoviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RUMUME 6 OMOCNbHOIl K1emoyKe 6 COOMEemcmeuu ¢
npueedennvimu 6 onanke oopazuyamu. Eounuust puzuueckux eéenuuun nu-
camo He HYIHCHO.

HauanpHas cKopocTh Temna, OpOIIEHHOTO MO YTIIOM K TOPU30HTY, paBHa 26 M/C.
Teno nmogHMMaNock OT TOUKH CTapTa A0 BEPXHEil TOUKH TPACeKTOPHHU B TEUCHHE
2,4 c. Uemy paBHaA CKOPOCTB 3TOTO TeJla B BepXHeH Touke Tpaekropun? Compo-
TUBJICHHUEM BO3JyXa MpeHeOpeyb.

WneansHblit 0qHOATOMHBIH Ta3 B konmdecTBe v = 0,09 MOJIb HAXOIUTCS B paB-
HOBECHH B BEPTHKAJHHOM IJIAJKOM MIIMHIPE MOA MACCHBHBIM IIOPIIHEM C
mwiomaneio S = 25 cM”. Brermnee armocheproe nasienue py = 10° ITa. B pe-
3yNIBTaTe OXJIAKACHHS ra3a IOpIIeHbh OMYCTIICSA Ha BBICOTY Ak = 4 cM, a TeM-
neparypa raza noansmnach Ha AT = 16 K. YUemy paBHa macca nopurHsi? OTBet
OKPYTIIHUTE JIO IEJbIX.

Hy‘IOK QJICKTPOHOB BJICTAET B OAHOPOJHOC MArHUTHOC

1oJie MEPHEHUKYJIIPHO JHHUSAM MAarHUTHOW HHIYKLUH, & ®f® &
KAaK TI0Ka3aHO HA PHCYHKE, H OTKIOHSETCS MM Ha yron 90° o R R ®
niox aeiictBueM cuiibl Jloperma 9,1 1078 | Pannyc nyru

OKPYXXHOCTH, 10 KOTOPOH IBHXKYTCS SJIEKTPOHBI B Mar- ® ® ®
HUTHOM 11011, paBeH 10 cM. KakoBa ckopocTb, ¢ KOTOPOit X I&® ®

3JIEKTPOHBI BJIETENM B MarHuTHoe none? IlomydeHHBbIN
-6
OTBET YMHOXbTe Ha 10 ¥ OKpYyTriuTe 10 LEJIO0ro Yhcia.

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

3aoanun CI-C6 npeocmaensaiom codoil 3a0auu, noaHoe peuieHue KOmopvix
HeoOx00umo 3anucams 6 dnanke omeemog Ne 2. Pekomenoyemcesn npoeecmu
npedsapumenshoe peuwtenue na ueprnoguke. Ilpu ogpopmnenuu pewenus ¢
onanxke omeemog Ne 2 3zanuwume chauana Homep 3aoanusa (Cl1 u m.o.), a
3amem peuieHue COOMEEMCmeyloueil 3a0auu.

B 3a0aue CI cnedyem 3anucamo pa3zgepHymolii 0Omeent, NOACHAIOWUIL (u3u-
yecKue npoyeccol, ONUCAHHbBIE 6 3a0aue, U X00 6AMUX PACCYIHCOCHU.

Pesucrop R u kaTynika UHIYKTUBHOCTU L C 3K€JE3HBIM Cep-
JIEIHUKOM TIOJKITIOUEHBl K UCTOYHHUKY TOKa, KaK IOKa3aHO
Ha cxeme. llepBoHayanpHO K04 K 3aMKHYT, TOKa3aHUs
raneBaHoMeTpoB G; u G, paBHB, COOTBETCTBEHHO,
,=0,1A u ,=1A.Yro npousoiineT ¢ BeTUYNHON U Ha-
MpaBJIeHUEM TOKa Yepe3 pe3uCTop NpH pasMbikanuu kiaroda K? Kakum siienu-
€M 5TO BbI3BaHO?

Ilonnoe npasgunvhnoe peuwrenue Kax;cooi u3 zaoay C2—C6 0oxcno exnruams
3aKOHbBL U (hopmynvl, npuMeHeHUue KOMOPbIX He0OX00uMo U 00CHMAMOYHO
013 peuwienus 3a0auu, a maxdice mamemamuiecKkue npeodpazoeanus, pac-
Yyemvl ¢ YUCTEHHLIM OMEEeMmOM U, npu HeoOXo0UMocmu, PUCYHOK, HOAC-
HAIOWUIL peuienue.

Ha rnagxoM ropu3oHTaIB-HOM IOy HAXOIUTCS AIHHHAS 1ocka. I1o mocke mox
JIECTBHEM TIOCTOSTHHON TOPU3OHTAILHOW CHJIBI TSATH JBHXKeTcs Opycok. Ko-
3¢ GUIMEHT TpeHus: MeXay nockod u Opyckom p = 0,2. CkopocTh Opycka v
OTHOCHTENBHO TI0J1a IocTosiHHA U paBHa 0,8 M/c. [lepBoHaUaNbHO JOCKA OTHO-
CHUTENBHO Noa oKonuTca. K MOMeHTy, KoTJja JBIKeHNE OpycKa OTHOCHTEIIEHO
JIOCKH TIpeKpaiiaercs, Opycok MpOoXOAuT 1o Jocke paccrosHue L = 0,8 M. Bo
CKonIio pa3 Macca J0cKu 0oJbIle Macchl Opycka?

_uy

[ —>F
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[TocrosiHHast Macca OJHOATOMHOTO HICAIBHOTO rasa COBCPINACT UKTAIECKUN

Mpoliecc, MOKa3aHHBIM Ha pucyHKe. ['a3 oTaaeT 3a UMK XOJOJUIBHUKY KOJIH-
gecTBO TEeIIOTH |Oy| = 8 kJIx. Kakyro paboTy cOBepIIalOT BHEIIHUE CHIIBI IIPU
Mepexojie ra3a u3 COCTOsIHUs 2 B cocTosHue 37

[Tnockast ropu3oHTaNbHAs (QUTypa, OrpaHHYSHHAs MPOBOMSIIMM KOHTYPOM,
COMPOTHUBIIEHUE KOTOPOTO R =5 OM, HaXOAWUTCS B OAHOPOJHOM MarHUTHOM
mosie. Tloka MpoeKIus BEKTOpa MarHUTHOM WHIYKIHMHA Ha BepTukanb Oz 3a
GONBIION HPOMEXYTOK BPEMEHHM pPaBHOMEpPHO MeHsercs or B, =2Ta no
By, =—2 Tn, no xouTypy mpotekaet 3apsn Ag = 0,08 Kin. Haiigure mnomans

¢burypsr.

[IpoToH BiETAET B 3IEKTPHUECKOE MOJIE KOHICH- -
caropa MapalIeNbHO €ro IUIACTHHAM B TOUKE, =
HAXOMSIIEHCS] MOCEPENHE MEXIY MIACTUHAMH -3 -rmrmrmmmmmomememememm
(cM. pucyHOK). MUHMMaNBHAS CKOPOCTB, C KOTO-
poif TIPOTOH MOJDKEH BIETETh B KOHAEHCATOD,
9TOOBI 3aTeM BBIIETETh U3 HEro, paBHa 350 kM/c. PaccTosHIe Mex Ty MIacTH-
HaMH KOHJIEHcaTopa | CM, HaNpsDKEHHOCTH 3JEKTPUYECKOrO IOJIST KOHIEHCA-
Topa 5200 B/m. Uemy paBHa AnvHA INIAaCTHH KOHAEHcaTopa? DIeKTpHUdecKoe
noje BHYTPH KOHJEHCATOpa CUUTATh OJAHOPOAHBIM, CHIION TSXKECTH HpeHed-
peds.

YpOBHH DJHEprHMM OHICKTPOHA B aroMe BOIOpoIa 3amaroTcs (opMmyion

13,6
E =- ’2 9B, tne n=1, 2, 3, ... . Ilpu nepexone u3 cocrosnus £, B cOCTOSI-

n
n
uue E, aroM uciryckaet ¢poroH. [IoTok Takux (pOTOHOB IMagaeT Ha MOBEPXHOCTh
¢doTokarozna. JnuHa BOJHBI CBETa, COOTBETCTBYIOIIAs KpacHOit rpanuie $horo-
sddexra 11 MaTepuana NoBEPXHOCTH (HOTOKATOAA, A, = 300 HM. Uemy paBHO
3anupatonee HanpspkeHne Uy, 1011 POTOINEKTPOHOB, BBUICTAIOIINX C MTOBEPX-
HOCTH (hoTOKaTOHa?
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapunant Ne 307
I/IHCprKHI/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

JIis BBITTOTHEHHST 3K3aMCHAIMOHHOW pa0oThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyt). PaGoTta cocrout u3 3 yacrel, BKIOYaomux 36 3ana-
HUMH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHHiO TaeTcs
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUILHBINA TOIBKO OJTHH.

Yacts 2 comepxut 5 3amanuit (B1-B5), Ha KoTOpHIE ClemyeT AaTh Kpart-
kuii otBet. s 3amanuii Bl u B2 oTBeT HeoOXoauMo 3amucath B BUJE HaOopa
uudp, a st 3agannii B3-B5 B Bune yuncna.

Yacts 3 coctout u3 6 3amanmii (C1-C6), Ha KoTOpBIE TpedyeTcs HaTh
Ppa3BEpHYTHIN OTBET.

[Ipu BeImonHennn 3aganuii B3—BS yactu 2 3HaueHHe MCKOMOM BEIHYH-
HBI CIIEAyeT BBIPA3UTh B T€X €AMHUIAX (PU3NYECKUX BEIMYMH, KOTOPBIE yKa3a-
HBl B YCJIOBUM 3afaHus. Eciu Takoro ykazaHusi HET, TO 3HaU€HHE BETUYMHBI
cienyet 3anucate B MexayHapoanoi cucteme eaunun (CU). Ilpu Beruucie-
HUM pa3penaeTcs UCIoIb30BaTh HENPOTrPAMMUPYEMBIH KaJIbKyJISATOD.

BHuMmaTenbHO npouyuTaiTe Kakaoe 3aJaHue U IpeasiaraéMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IOCIE TOro, Kak Bbl MOHSUIH
BONPOC U MPOAHAIN3UPOBAIN BCE BApUAHTHI OTBETA.

Boinonssiite 3aganus B TOM HOpsIKE, B KOTOPOM OHM JaHbl. Eciau  ka-
KOE-TO 3aJlaHu€ BBI3BIBAET y Bac 3aTpylHEHHe, ponyctute ero. K npomyiuen-
HBIM 33JJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BaC OCTAHETCS BpeMsl.

3a BBITIOJHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3a/IaHUH TaeTcs OJUH WK 00-
nee 6ayutoB. bamibl, moydyeHHbIE BAMU 3a BBITIOJNHEHHBIC 3aJIaHHSI, CYMMHUPY-
forcst. [TocTapaiiTech BBIIOJIHATH KaK MOKHO OOJIbINE 3aJaHnii U HaOpaTh Hau-
OoJtbIIIee KOJIMIECTBO OAJUIOB.

Kenaem ycnexa!
Hwxe npuBeieHbI CIIpaBOYHBIE JaHHBIC, KOTOPHIE MOTYT IIOHATOOUTHCS
BaM TIpH BBITIOJITHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO TU

YCkopenue CBO60}1HOFO majieHus Ha 3emiie

rpaBUTAlIMOHHAsA TOCTOAHHAA

YHUBEPCaJIbHAsA ra3oBas [IOCTOSTHHasA

rnoctosiiHas bompmana
MOCTOSIHHAs. ABOTagpo
CKOPOCTb CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

UIEKTPUUYECKUH 3apsin)
noctosinHas Ilnanka

n=3,14
g=10wm/c?
G=6,7-10" HmY/kr?
R = 8,31 JIx/(monp-K)
k=1,3810" /K
Na =610 momp !

c=310*m/c

k= L 9-10° H-mMY/Kx’
4me,

e=1,610"Kn

h=6,610"" x-c

Coomuouwtenue mexncoy pasiuduHviMu eOUHUYAMU
0K=-273°C

laem =1,66-10 xr
1 aToMHast eAMHUIIA MAcChl 3KBHBajcHTHA 931,5 M>B
15B=1,610"° I

TeMmepaTypa
aTOMHasi CAMHUIIA MACChI

1 57IeKTPOHBOJIBT

Macca wacmuuy

JJIEKTPOHA 9,1-10°'kr ~ 5,510 *a.e m.

MIPOTOHA 1,673-10% kr ~ 1,007 a.e m.

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

IThomunocmo MOJICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’
KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnan mennoemkocms
Bomel  4,2-10° Jk/(xr-K)
mpa  2,1-10° ox/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHUHILA 130 JIx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOJBI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
YyryHa

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

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

Hopmanwvuvie yenosun:  nasnenue 10° ITa, Temmeparypa 0°C

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

asora 28107 xr/monb Kucjaopozaa
aprona 40-10° Kr/MomB uTus
BOJIOpOJIa 2-10° kr/moms Mo IeHa
BO3/yXa 29.107 Kr/MomB HEoHa
reyus 4107 xr/moms

32:107 kr/monm

6-10° Kr/moib
96-10~ Kr/momnb
20-107° xr/mMoinb

YIJICKUCIIOTO ra3a 44107 xr/monb
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Yacrs 1

Ilpu evinonnenuu 3adanui wacmu 1 ¢ onanxke omeemos Ne 1 noo nomepom
6bInoIHAEM020 eamu 3a0anusn (A1-A25) nocmasvme 3HAK «X» 6 KleHmoOUKe,
HOMep KOMOpOil cOOmeencmeyem Homepy 8blOPanHoz0 samu omeema.

IIpu cBOOOIHOM MaJCHHM Teja U3 COCTOSIHUS MOKOSl €r0 CKOPOCTh 32 KaXKIYIO
CEKYH]ly YBEIMYHBACTCS Ha

1) O0wm/c 2) Swm/c 3) 10wm/c 4) 20 m/c

Ha rpa¢uke nzodpaxena 3aBI/ICI/IN‘['OCTI> YCKOPEHHMS Te- ¢,
Ja OT BPEMEHM B HMHEPIHAIBHOW CHCTEME OTCYETa.
CpaBuute cuibl F; u F,, AEWCTBYIOIIUE HA TEJIO B
MIPOMEXKYTKH BpeMeHH OT 0 JI0 #; ¥ OT ¢ IO £,.

~Y

0 t 153

H K _ 2) 3)

1)

1

Il
N | w
|

I
W | W
th |—"11

I
W | W

)

Teno paBHOMEPHO ABMXKETCS MO HAKJIOHHOW IUIOCKOCTH. Ha Hero aedcTByrOT
cuna Tperust 10 H u cuna HopmanmbsHOro masienus miockoctd 40 H. Koaddu-
LUCHT TPEHUSI CKOJIBKCHHUS PaBCH

1) 0,8 2) 0,2 3) 0,5 4) 0,25

Ha remo, mBmxymeecss HpsSMOJMHEHHO B WHEPLUHUAIBHOM CHUCTEME OTCYETa,
JeWCTBYeT MOCTOsIHHAS crta. KakoBa Benn4rHa 3TOH CHIIBL, €CiH 32 2 ¢ OHA BEI-
3BIBACT YBEIMUCHNE UMITyJIbCa Tena Ha § Kr-M/c?

1) 4H 2) 8H 3) 12H 4) 16H

M4 ynan u3 cOCTOSIHMS ITOKOS € BBICOTHI 15 M. Ero xuHerndeckas sHeprus npu
nageanu Ha 3emiro paBHa 60 [x. CompoTHBIEHHWEM BO3ayXa IMpeHeOpeUb.
Macca msua

1) 0,1 xr 2) 0,2 xr 3) 0,3 kr 4) 0,4 xr
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- B wmomenT BpemeHu f# =0 Tpy3 MaTeMaTHYECKOTO MasTHHKA,  SSyo

HMMEIOIIET0 Nepro Koebannii 7 ¥ COBEPIIAIONIero TApMOHUIECKHE /|
KOJIeOaHHs, MPOXOAMWT Yepe3 TOJNOKEHHE PaBHOBECHS. 3a KaKoi
NIPOMEXYTOK BPEMEHU C MOMEHTA f; OH IPOXOAUT IyTh, PAaBHBIA aMILIUTYE
KosrebaHmit?

1
) T 2) ET

1 1
3) =T 4) =T
) 3 =

ABTOMOOWJIb, ABIKYIIUICS C BBIKIIFOUYEHHBIM JBUTATENEM, Ipoe3xaeT 50 M mox
YKJIOH oA yraoM 30° K TOPU30HTY U OKa3bIBAETCS HA TOPU3OHTAIBHOM Y4acTKe
noporu. CkopocTts ero mpu 3toM cocrasisier 30 m/c. KakoBa HavaibpHas cko-
poctb aBToMo0mIA? TpeHneM rnpeHeOpeys.

1) 10 mM/c 2) 20 m/c 3) 24 m/c 4) 30 m/c

MouteKyisl Ta30B HaXOAATCS Ha OOJBIIMX PACCTOSHUAX APYT OT Jpyra Io CpaB-
HEHHUIO C MX pa3MepaMH, IO03TOMY CHIIBI MPUTSKEHHUS MEXIy HUMU HE3HauH-
TEIBbHBI. DTHM MOXHO OOBSICHUTH CJIELYIOIINE CBOMCTBA ra30B:

A. oHM IpHHUMAIOT (opMy cocyaa,

B. oHM 3aHMMAIOT BECh MPEACTABICHHBIN 00BEM,

B. onn nerxo cxxumarorcsi.

Kakoe(-ne) n3 yTBep)KaeHHIIH IpaBUIBHO(-BI)?

1) Tombko b 2) tonbko Aub  3) Tonbko B 4) A,b,B
Kakomy mporeccy B HaeaTbHOM ra3e COOTBETCTBYET A

rpa¢uk Ha pucyHke? (Macca raza He U3MEHSETCS. ) P

1) u30TEpMHYECKOMY B

2) ammnabaTHOMY

3) H30XOpHOMY 0 V.

4) m3obapHOMY

OTHOCHTENbHAS BIAXXHOCTh BO3/lyXa B MoMelleHur paBHa 60%, a Temneparypa
18°C. YUemy paBHO mapuuajibHOE aBJIEHHE BOASHOIO MMapa B IIOMEUICHUH, €CITH
JTaBJICHUE HACBIIICHHBIX BOSHBIX APOB MPH 3TOM TeMiepaType paBHo 2 klla?

1) 0,6 xIla 2) 3,6 klla 3) 1,2klla 4) 18 klla
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Ha pucyHke moka3aHo pacmmpeHue ra3o-

00pa3HOro renus OAMHAKOBOW MAacChl
nByms criocobamu: 1 —2 u 3 — 4. CpaBHu-
Te paboTy ra3a B 3THX IpoIieccax.

1) Az =2A
2) Ap=2A3
3) A=A #0
4) A34=A12=0

MOJIEKYJI TEMIIEpaTypa BELECTBa

1) moBwIIaeTcs
2) TOHMXaeTcs
3) He U3MCHSeTCs

4) HWHOraa nmoBBIIACTCA, HHOT' 1A ITIOHMXKACTCA

PUN3NKA, 11 knacc 307-3/6
5
p, 10° ITa
1,034
0,5 [ 1= 2

0 1 2 3 4 V.103 M

IIpu yBenuueHuu cpefHEd KMHETHMYECKOW 3HEPruM XaOTHYECKOIO JBUKCHUS

Cuna BSaHMOHGﬁCTBHH MEXKAY ABYMS TOYCYHBIMU 3apsKCHHBIMHU TEJIaMH pPaB-

Ha F. Kak u3MeHuTCs cuiia B3auMOACHCTBUS MEXKIY TElIaMHU, €CIIU KaKIbIH 3a-

P Ha TeTax yMEHBIINTH B 2 pa3a?

1) yBemuuuTcs B 2 paza
2) yMEHBIIUTCS B 2 pa3a
3) yBemmuwmtcs B 4 pasa
4) ymeHsmHTCS B 4 paza

Ha rpaduke m3obpakeHa 3aBHCHMOCTH
CHJIIBI TOKa B NIPOBOJHUKE OT HaMpsDKe-
HUSL MEXIy ero KoHuamu. UYemy paBHO
COIPOTHUBIICHHUE TPOBOTHHUKA?

1) 0,25 Om

2) 40m

3) 50m

4) 20 Om

LA

5 10 15 20 25 U,B
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KBamparHas pamka pacriojioKeHa B OJIHOPOJHOM Mar-
HUTHOM IIOJIE B IIJIOCKOCTH JIMHUH MarHUTHON HUHAYKIIUA
Tak, Kak MOKa3aHO Ha pHCyHKe. HampaBieHune Toka B
paMke noka3aHo cTpeikamu. Kak HampaBiieHa cuia, Aei-
CTBYIOIIAsi HA CTOPOHY ab paMKH, cO CTOPOHBI MAarHWT-
HOTO 1071517

1) mepneHAWKYISPHO IIIOCKOCTH YepTeka, OT Hac
2) NeprneHIMKYISPHO INIOCKOCTH YepTekKa, K HaM
3) BepTHKAJIBHO BBEPX B IUNIOCKOCTH YepTEXKa

4) BepTHUKAIBFHO BHM3 B INIOCKOCTH YepTeka

Ha ¢ororpaduu — ocrumiorpam-
Ma HanpspKeHUd Ha  JJIEMCHTC
SHGKTqueCKOfI eI U CUJIbl TO-
Ka B HEM.

K0ﬂe6aHHﬂ OTUX BCIIMYHUH UMCIOT

1) omMHaKOBBIE YaCTOTHI |
i
casur ¢a3 5

2) pa3nuyHble YacTOThl U

T
2
3) pas3nu4HbBIC YacTOTHI U caBHT (a3

casur ¢a3

4) opMHAKOBBIE YaCTOTHI U CIBHT (a3 1t

TOHKYIO JIUH3Y.

Ha pucynxe n3o00paxxeH XOX JIydeil OT TOUEUHOTO MCTOYHMKA CBeTa A uepes

A tc

\

4

Ompenenure GokycHOE paccTOSIHUE JIMH3BI, €CIM 1 KJIETKA Ha PUCYHKE COOT-

BETCTBYET 1 cM.

1) 8cm 2) 2cm 3) 3cm

4) —8cm



ﬂBa KOTCpCHTHBIX TOYCYHBIX HWCTOYHHUKA, H3JIydaro-

A20

A21

A22
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IIUX CBET C HYJIEBOW Pa3HOCTHIO (a3, HAXOHATCS Ha
KOHIax orpe3ka AB, napamnensHoro skpany. Touka M
DKpaHa HaXOAWUTCS Ha MEPIEHINUKYIISIPE, IPOBEICHHOM
yepe3 cepeanny otpe3ka AB. B touke M Habmogaercs B

1) wHTepdepeHINOHHBIH MUHHUMYM

2) uHTep(EePCHINOHHBIH MAaKCUMYM

3) mepHoAMYEcKOe YCHIICHHE U OcllabIeHue CBeTa
4) mepuoaMYECcKOe U3MEHEHHE YacTOThI CBETa

HarpeBaTenbHblil 3JIEMEHT COCTOUT U3 TPEX OJUHAKOBBIX MOCIEI0BATENBHO CO-
€JMHEHHBIX CIIUPAJIE, uepe3 KOTOpbIE TEUET MOCTOSHHBIN TOK. Kak u3mMeHuTcs
MOIITHOCTB, OTpedIIsieMasi 3TUM IEMEHTOM, eCIIU HalpshKeHHe, I01aBaeMoe Ha
HETO, YBEJIMUYUTh B 3 pa3a, a OJHYy U3 CIHpajel 3aMEeHUTh Ha APYTYIO C COIpO-
TUBJIEHUEM B 4 pa3za MEHbIINM?

1) ymensmmrcs B 3 pasa
2) yBemmuutcs B 3 pasa

3) He U3MEHHTCS

4) yBemmuurcs B 12 pa3

Ha pucyHke npencraBieHa IuarpamMMa SHEPreTHYECKUX — Fj
ypoBHe# aroma. Kakoii U3 OTMEYEHHBIX CTpEJKaMu Tepe-  E
XOJI0B MEX/y SHEPreTHYECKMMH YPOBHSAMH COIPOBOXHA-  E4
€TCsl MOTJIOIIEHNEM KBaHTa C MAKCHMaJIbHON SHEPrueH?

1) cypoBus | Ha ypoBeHb 5
2) ¢ ypoBHs 7 Ha ypOBEHb 2 E,
3) cypoBHA 5 Ha ypoBeHb 1
4) cypoBHs 1 Ha ypoBeHb 2

KakoB 3aps szpa '3, Ba (B eIMHMIAX 57IeMEHTAPHOTO 3apsa)?

1) 137 2) 56 3) 193 4) 81

Kakas yactuna X noay4unach B pe3ysbTaTe peakluu
TAL+ {n — iNa+X?

1) mporton 2) HeUTpoH 3) 2neKTpoH 4) o -yacruia
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Ha Fpa(bm(e MOKa3aHa 3aBHCHMOCTh MAaKCHMaJIbHOW KHHCTHYCCKOMN OHECPrun

A24

A25

(hOTORNIEKTPOHOB, BRIOUTHIX M3 METAJIIa, OT JJTMHBI BOJHBI ITAJIAfOIIETO CBETA.
A
E., 2B

.

30+

JE PR

15+

(SRR SRy SY N

S

0 100 200 A, HM

®otord ekt He HabIIoAaeTCs TPU OCBEIIEHUH METajllla CBETOM C AJTMHON BOJI-
HBI

1) 25 am

2) 50 am 3) 75um 4) 150 am

Ha rpa¢uke m3o6pakeHa 3aBUCHMOCTb KOOPIUHATHI OyCUHKH  x
Ha TOPHU30HTAILHOU cnulle oT BpeMeHu. Ha ocHoBanuu rpa- 1
(hrKa MOXHO yTBEPXKAATh, 4TO

1) mpoeknus yckopeHus OyCHHKH Ha ydacTke 1 oTpumartenbHa

2) TpoeKnus yCKOpPEeHUs OyCHHKM Ha y9acTKe 2 MOIOKUTENbHA

3) ydactok | COOTBETCTBYET PAaBHOMEPHOMY MABI)KEHHIO OYyCHHKH, a Ha
y4dacTke 2 OycHHKa HETIOBIDKHA

4) ydacTok 1 COOTBETCTBYET PaBHOYCKOPEHHOMY IBIDKCHUIO OyCHHKH, a
Yy4acTOK 2 — paBHOMEPHOMY

Ha pucynke wnsoOpaxeH pe3ynbraT J A ,
9KCIEPUMEHTAILHOIO UCCIIEeI0BaHUS
3aBUCUMOCTH  CHJIBI  TOKa  OT
HanpsOKeHUs Ha JlamIle HaKaJluBaHMSL.
JIBe Takue naMIibl COeMHUIM TOCIIe-
JIOBATEIIbHO M TIOIKJIIOYHMIN K KIIEM-
MaM aKKyMyJisITopa — HanpshKeHHEM
12 B. OHH TOTpEONISIOT CyMMapHYIO
momHocTs 6 Br. KakoBa MOIIHOCTS,
noTpebsiemMas OJJHON JIaMITOH TIpH ee
MOJIKITIOYCHUH K KJIEMMaM aKKyMyJisiTopa?

—_

\J

0 3 6 9 12 UB

1) P=3Br
2) 3BTr<P<6BrT
3) P=6Br

4) 6 Br<P<12Br
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Yactn 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEYIWUX NPAsUIbHOMY OmEeny. Imy nocie008amenbHOCHy Cle-
dyem 3anucame cHaAuana 6 MeKCm IK3AMEeHAUUOHHOU padomel, a 3amem ne-
penecmu 6 onank omeemog Ne 1 6e3 npobenog u opyzux cumeonos. (Lugppet ¢
omeeme MOZym nOGMOPAMbCAL.)

Bpycok CKOIB3UT IO HAKJIOHHON IUIOCKOCTH BHU3 0e3 TpeHus. UTo MpoHCXoauT
IIPU 3TOM C €ro CKOpPOCThIO, MOTEHUUAIBHON SHEpruei, CUJION peakluuu Ha-
KJIOHHOI! mnockocTu?

K xax1o0ii mo3uium nepBoro cToyidia noadepuTe COOTBETCTBYIONIYIO TTO3ULIUIO
BTOPOTO W 3aIUIIUTE B TaOIMIy BHIOpaHHBIE HUQPHI 110]] COOTBETCTBYIOIINMHU
OyKBaMHu.

OU3NYECKUE BEJIWYMHBI X UBMEHEHUE
A) ckopocThb 1) yBenuuuBaeTcs
b) mnorenumanbHas HEprUs 2) yMeHbLIaeTCs
B) cuia peakuuy HaKIOHHOW IUIOCKOCTH ~ 3)  HE U3MEHSETCS

A b B

VYCcTaHOBUTE COOTBETCTBUE MEKAY (PH3MUYCCKUMH SIBICHUSMH M MPHOOpaMH, B
KOTOPBIX UCIIOJIB3YFOTCS WM HAOIIOAAIOTCS 3TH SIBJICHUSL.

K xax10¥ MO3UIUH TIEPBOTO CTOJIONA MOAOEPUTE COOTBETCTBYIONIYIO TIO3HITUIO
BTOPOTO M 3alHIINTE B TAOJHILYy BHIOpAHHBIC IH(PHI MIOX COOTBETCTBYIOMINMHU

OyKBaMH.
OU3NYECKUE SBJIEHUA [TPUBOP
A) TemnoBoe u3mydeHHE 1) CseroBon
b) dudpaxuus 2) Ilpu3MeHHBIH CIIEKTPOCKOII
3) udpaxnmonHas penieTka
4) Tlpubop HOYHOTO BUACHHS
A b
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Omeemom K Ka)coomy 3a0anuio Imoii uacmu Oyoem HeKomopoe Yucio.
Omo uucno nado 3anucamo 6 d1ank omeemos Ne 1 cnpasa om nomepa 3ada-
Hus (B3-BS5), nauunan c nepeoii knemouxu. Kasxcoviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KlemoUuKe 8 COOMEEMCmeul ¢
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt pusuueckux eenuuun nu-
canb He HYIHCHO.

M2 M, - I[Ba Ipy3a, CBA3aHHBIC HCpaCTﬂ)KPIMOﬁ 1 HEBC-
1

! I % ; COMOI HUTBIO, ABWXKYTCS MO INIAAKOW TOpu-
7 30HTAIBHOHN IMOBEPXHOCTHU ITIOJ JACHCTBHEM TO-

9
PH30HTAJIBHON CHITbl I, IPUIIOKEHHOM K Tpy3y mMaccoid M; =2 Kr (cM. pucy-
HOK). MUHHMMabHas cwiia F, Tpu KOTOpoil HATh oOpbIBaeTcs, paBHa 18 H. Us-
BECTHO, YTO HUTh MOXET BBLACpKaTh Harpy3ky He Oonee 10 H. Uemy paBHa

Macca BTOporo rpysa?

[Ipu U3roTOBIIEHNH JIbAA B XOJOJMIBHUKE MOTPEOOBANIOCH 5 MUH, YTOOBI OX-
naauthk Boay oT 4°C mo 0°C, u emie 6-10° ¢, aTo6BI npeBpaTuTh ee B Jen. On-
penenuTe Mo 3TUM JaHHBIM YIEIBHYIO TeIUIOTY TUIaBieHus jibaa. OTBET BhIpa-
3uTe B KJDK/KT.

[poBonsmmii cTtepkeHb AMUHON / =20 cM ABIKETCS MOCTYMATENbHO B OJHO-
POIHOM MarHUTHOM monie ¢ uHayknumed B =0,5Tn Tak, 4To yroia Mexmy
CTEpKHEM U BEKTOPOM ero ckopoctu o = 30° (cM. pucyHok). DJIC uHayKuu B
crepkne paBHa 0,05 B. KakoBa ckopoCTh IBUKEHUS CTEPKHS?

~g

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

3aoanus CI-C6 npeocmaensiom codoii 3a0auu, noiHoe peuieHue KOMopvlx
Heobxo0umo 3anucams 6 6nanke omeemog Ne 2. Pexomenoyemca nposecmu
npedeapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewenus 6
onanke omeemoe N 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyouiell 3a0ayu.

B 3a0aue C1 cnedyem 3anucamp pazeepuymulii omeem, nOACHAIOWUIL (u3u-
yecKue npoyeccol, ONUCAHHbIE 8 3a0aue, U X00 AUIUX PACCYHCOCHUIL.

Ha pucynke npuBeaeHa dororpadus snekrpuueckoi nenu. Hayeprure npus-
LUITHAIBHYIO cXeMy 3Toi nenu. Onupasch Ha 3aKOHBI IIOCTOSTHHOTO TOKa, 00b-
SCHUTE, KaK JIOJDKHBI U3MEHAThCS (YMEHBIIATHCS MM yBEJIUYMBATHCS ) TOKA3a-
HHS aMIIepMeTpa ¥ BOJIBTMETPA TIPH pa3MbIKaHUH KIIFOYa.
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Ilonnoe npasunvhoe pewenue kaxcoou uz zaoay C2—C6 0oniicno 6Knouams
3aKOHbL U (POPMYTIbl, NPpUMEHEHUE KOMOPHIX Heo0X00UMO U O00CHAMOUHO
0n1A pewienus 3a0auu, @ makdce mMamemamuyecKue npeoodpazoeanus, pac-
yemol C YUCIEHHLIM OMEEHOM U, HPU HEeOOXO00UMOCHmU, PUCYHOK, HOAC-
HAIOWUIL peuleHue.

KameHb, JeTsmuil ¢ TOpU30HTATBHON CKOPOCTHIO Uy = 45 M/c, monaiaeT B Jie-

XKaIMKH Ha TOPU30HTAILHOW MOBEPXHOCTH JIbJia OPYCOK M OTCKakuBaeT B 00-

1
paTHOM HAMNpaBIECHHH CO CKOPOCTHIO 5 vy. Macca 6pycka B 21 pa3 Gosbie

Macchl kaMHs. KoadpuuueHT TpeHus: CKONBXEHUSI MEXIy OpycKOM M JIbJIOM
pn=0,2. Ha xaxkoe paccrosHue S nepemMecTutcs OpycOk K MOMEHTY, KOT/a €ro

1
CKOpPOCTbH CTAHET % U()?

WnpeanbHplii  OMHOATOMHBIM TIa3 B KOJHUYECTBE T

1 ™Monp cHayaja M30TEPMHYECKH paCIIUpHIICS 3
(Ty = 300 K). 3arem raz u30XOpHO Harpenu, MoBbI-
cUB AaBlieHHE B 3 paza (cM. pucyHok). Kakoe konu- 2
YEeCTBO TEIUIOTHI IONYy4YMJ Ta3 Ha ydacTKe 1
2-3? 0 >
V
L+ = & =+ ] OIEKTPOH BJIETAET B MIEKTPUUECKOE MOIe MEXIY

JIByMsI pa3HOMMEHHO 3apsHKeHHBIMHU TUIACTHHAMU
IUIOCKOTO ~ KOHJEHCAaTOpa CO CKOPOCTBIO U
(v << ¢) mapajmienbHO MIACTHHAM (CM. PUCYHOK).
PaccTosHne Mexnay miacTuHamu d, anuHa tiactua L (L >> d). Onpenenute
CMEILlEHHE JJIEKTPOHA OT MEPBOHAYAIBHOTO HAMpaBJIEHUS NPH BBUIETE U3
KOHJICHCATOpa, €CITH Pa3HOCTh MOTCHIIMAIOB MEKAY IUTACTUHAMU AQ.

JIunza ¢ QoxycHbIM paccTostHHeM 10 cM maeT Ha dKpaHe H300paxKeHue Mmpea-
MeTa C MATUKPATHBIM YBeNIWYEHHeM. OKpaH IepeJBHHYIH BAOIb ITaBHOU
OIITHYECKOIl OCH JIMH3BL. 3aTeM NPY HEM3MEHHOM I10JI0KEHUH JIMH3bI IIePEIBH-
HYJIU IIpEMET, YTOOBI M300pakeHne CHOBA CTAJI0 pe3kuM. B sTom ciyuae mo-
Jy4eHO M300pakeHHE C TPEXKpaTHBIM yBenudeHHeM. Ha CKOJbKO CIBHHYIN
JKpaH?

O6paser, coxeprkamuii paamii, 3a 1 ¢ ucmyckaer 3,7-10'° o-uactim. Cpenmsis
ckopoctp gactur 1,5-10” m/c. 3a kakoe BpeMst BbaeuTcs sHeprus 100 JIx?
Macca a-gactuisl paBHa 6,7-1072 kr. DHeprueil oTaauM sIep, Y-U3Iy9eHHEM
U PEISITUBUCTCKUMHU 3P PeKTaMu peHeOpeUb.
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapuant Ne 308
I/IHCprKHI/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

JIis BBITTOTHEHHST 3K3aMCHAIMOHHOW pa0oThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyt). PaGoTta cocrout u3 3 yacrel, BKIOYaomux 36 3ana-
HUMH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHHiO TaeTcs
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUILHBINA TOIBKO OJTHH.

Yacts 2 comepxut 5 3amanuit (B1-B5), Ha KoTOpHIE ClemyeT AaTh Kpart-
kuii otBet. s 3amanuii Bl u B2 oTBeT HeoOXoauMo 3amucath B BUJE HaOopa
uudp, a st 3agannii B3-B5 B Bune yuncna.

Yacts 3 coctout u3 6 3amanmii (C1-C6), Ha KoTOpBIE TpedyeTcs HaTh
Ppa3BEpHYTHIN OTBET.

[Ipu BeImonHennn 3aganuii B3—BS yactu 2 3HaueHHe MCKOMOM BEIHYH-
HBI CIIEAyeT BBIPA3UTh B T€X €AMHUIAX (PU3NYECKUX BEIMYMH, KOTOPBIE yKa3a-
HBl B YCJIOBUM 3afaHus. Eciu Takoro ykazaHusi HET, TO 3HaU€HHE BETUYMHBI
cienyet 3anucate B MexayHapoanoi cucteme eaunun (CU). Ilpu Beruucie-
HUM pa3penaeTcs UCIoIb30BaTh HENPOTrPAMMUPYEMBIH KaJIbKyJISATOD.

BHuMmaTenbHO npouyuTaiTe Kakaoe 3aJaHue U IpeasiaraéMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IOCIE TOro, Kak Bbl MOHSUIH
BONPOC U MPOAHAIN3UPOBAIN BCE BApUAHTHI OTBETA.

Boinonssiite 3aganus B TOM HOpsIKE, B KOTOPOM OHM JaHbl. Eciau  ka-
KOE-TO 3aJlaHu€ BBI3BIBAET y Bac 3aTpylHEHHe, ponyctute ero. K npomyiuen-
HBIM 33JJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BaC OCTAHETCS BpeMsl.

3a BBITIOJHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3a/IaHUH TaeTcs OJUH WK 00-
nee 6ayutoB. bamibl, moydyeHHbIE BAMU 3a BBITIOJNHEHHBIC 3aJIaHHSI, CYMMHUPY-
forcst. [TocTapaiiTech BBIIOJIHATH KaK MOKHO OOJIbINE 3aJaHnii U HaOpaTh Hau-
OoJtbIIIee KOJIMIECTBO OAJUIOB.

Kenaem ycnexa!
Hwxe npuBeieHbI CIIpaBOYHBIE JaHHBIC, KOTOPHIE MOTYT IIOHATOOUTHCS
BaM TIpH BBITIOJITHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO TU

YCkopenue CBO60}1HOFO majieHus Ha 3emiie

rpaBUTAlIMOHHAsA TOCTOAHHAA

YHUBEPCaJIbHAsA ra3oBas [IOCTOSTHHasA

rnoctosiiHas bompmana
MOCTOSIHHAs. ABOTagpo
CKOPOCTb CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

UIEKTPUUYECKUH 3apsin)
noctosinHas Ilnanka

n=3,14
g=10wm/c?
G=6,7-10" HmY/kr?
R = 8,31 JIx/(monp-K)
k=1,3810" /K
Na =610 momp !

c=310*m/c

k= L 9-10° H-mMY/Kx’
4me,

e=1,610"Kn

h=6,610"" x-c

Coomuouwtenue mexncoy pasiuduHviMu eOUHUYAMU
0K=-273°C

laem =1,66-10 xr
1 aToMHast eAMHUIIA MAcChl 3KBHBajcHTHA 931,5 M>B
15B=1,610"° I

TeMmepaTypa
aTOMHasi CAMHUIIA MACChI

1 57IeKTPOHBOJIBT

Macca wacmuuy

JJIEKTPOHA 9,1-10°'kr ~ 5,510 *a.e m.

MIPOTOHA 1,673-10% kr ~ 1,007 a.e m.

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

IThomunocmo MOJICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’
KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnan mennoemkocms
Bomel  4,2-10° Jk/(xr-K)
mpa  2,1-10° ox/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHUHILA 130 JIx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOJBI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
YyryHa

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

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

Hopmanwvuvie yenosun:  nasnenue 10° ITa, Temmeparypa 0°C

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

asora 28107 xr/monb Kucjaopozaa
aprona 40-10° Kr/MomB uTus
BOJIOpOJIa 2-10° kr/moms Mo IeHa
BO3/yXa 29.107 Kr/MomB HEoHa
reyus 4107 xr/moms

32:107 kr/monm

6-10° Kr/moib
96-10~ Kr/momnb
20-107° xr/mMoinb

YIJICKUCIIOTO ra3a 44107 xr/monb
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Yacrs 1

Ilpu evinonnenuu 3adanui wacmu 1 ¢ onanxke omeemos Ne 1 noo nomepom
6bInoIHAEM020 eamu 3a0anusn (A1-A25) nocmasvme 3HAK «X» 6 KleHmoOUKe,
HOMep KOMOpOil cOOmeencmeyem Homepy 8blOPanHoz0 samu omeema.

Tesno OpolIeHO BEpTHKAIBHO BBEPX C HAYAIBHON CKOpocThio 15 M/c. KakoB Mo-
IyJib ckopocTd Tena 4epe3 0,5 ¢ mocne Havyana asmxeHus? CoIpOTHBICHHE
BO3J[yXa HE yUHUTHIBATb.

1) 10 m/c 2) 15m/c 3) 17,5 mlc 4) 20 m/c

Ha rpaduke mokasana 3aBUCUMOCTb YCKOPEHHUS TENA OT ¢
BpPEMEHU B MHEpIMaNbHOI cucTteMe orcueTa. CpaBHUTE
cuibl I} u F,, NEACTBYIOLIME HA TEJNO B IPOMEXKYTKU
BpeMeHu OT 0 10 ¢, ¥ OT ¢ 1O £,.

~Y

0 h t

5

3)&:1 4)_1:_
F, F, 3

Ilo ropu30HTAIPHOMY IOy PAaBHOMEPHO TSAHYT AmuK. K SIKy B TOPH30H-
TaJIbHOM HampaBieHHH mpukiagsBaioT cuay 35 H. Koaddunuent tpenus
CKOJBKEHUS MEXIy OJIOM U AmukoM paseH 0,25. Uemy paBHa mMacca sSmuKa?

1) l4xkr 2) 1 4xkr 3) 7,1 xr 4) 71 xr

B unepuuansHON cucteMe oTcueTa Mmoj IeHCTBUEM MTOCTOSHHON CHIIBI UMITYJIBC
MIPSIMOJIMHEIHO IBIDKYIIErocs Tena 3a 2 ¢ yBenuamics ot 0 1o 4 kr-m/c. Kakosa
BEJIWYUHA TOU CUJIBI?

1) 1H 2) 2H

3) 4H 4) 8H

Camorer netut co ckopocTbio 300 M/c, ecnm ABUraTeNy caMoJeTa pa3BUBAIOT
cymMmapayto cuiay Tiaru 100 kH. KakoBa MOITHOCTB CHIIBI TATH JABHTaTenen?

1) 30 MBr 2) 20 MBt 3) 100 kBt 4) 300 kBt
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v

MareMaTHYECKNI MaSTHUK OTKJIOHMIIM Ha HEOOJBIION yroJa oT no- A
JIOKEHHS PAaBHOBECHS M OTITyCTHIM Oe3 HadambHOI ckopoctu. Ye- /1
pe3 Kakyr 4acTh Iepuoja Konebanui 1 MOTeHIHAbHAsT dHEPTHs
MasiTHUKa BHOBb JOCTHTHET MakcumyMa? CONpOTUBIIEHUEM BO3IyXa TpeHeO-
peub.

1 1
1) T 2) =T 3)) =T 4) =T
) ) g ) 3 )

1
8

ABTOMO6I/IJ'[B, HBH)KyH_IPIfICH C BBIKJIIFOYCHHBIM ABHUIATCJIEM, HAa TOPU30HTAJIbHOM
y4acTKe DOporu umeet ckopocth 20 m/c. Kakoit Oyzaer ero ckopocTth, KOraa OH
npoeneT 50 M o1 YKJIOH IO CKJIOHY ropbl noJ yriaoM 30° k ropuzoHTy? TpeHu-
€M IpeHeOpeys.

1) 10 wm/c 2) 20 m/c 3) 30 wm/c 4) 40 m/c

YacTuipl ra3a HaXOJATCS B CPEIHEM Ha OONBIINX PaCcCTOSHHAX APYT OT Apyra,
II03TOMY CHJIbI B3aMMOJAEHCTBHSI MEXAY HUMM HE3HAUUTENbHBL. OJTO IOJIOXKE-
HUE OOBSACHICT

A. XOpoIIyI0 CXKMMAEMOCTh ra3oB.

b. crtocoOHOCTE Ta30B K HEOTPaHMYCHHOMY PACIIUPEHHUIO.
Kaxoe u3 yTBepxaeHuil npaBuiIbHO?

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

1) Tompko A 2) Tonbko b

I'paduk n306apHOTO MpoIIEecca A 1 MOJIS HAEaNbHOTO Tra3a B KOOpAMHATAX V u
T n300pa’keH Ha PUCYHKE

1) V[ / 2) V[ 3) V]_ 4) V[k
0 T 0 T 0 T 0 T

YeMy paBHO JaBJIE€HHE HACBHIIIEHHBIX BOJSHBIX IApoB IpH TeMmneparype 24°C,
€cll MpPU OTHOCUTEIbHOM BiaxxHocTd 60% mHapuuanbHOe JaBICHUE BOASHOTO
napa B oMerieHuu pasHo 1,8 kIla?
1) 1,0 xIla 2) 2,0 xITa

3) 3,0klla 4) 4,0 xlla
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p. 10’ a4 Ha pucyHKe IOKa3aHO CXKaTHe BO-
10 3 nopoja BymMs criocobamm: 1 —2 u

3 —4. CpaBHuTe pabOTHI BHEIIHUX
CHUI TIPU 3THUX IPOIIECCaXx.

0,5 2 < 1 1) Ap=2As
2) A, =05 Az
3) Ap=Ay=#0
> 4) Ap=Ay=0
0 1 2 3 4 5 pg

Kaxk usmenunrcsa CpE€aHAA KUHCTUYCCKAA DOHCPTUA MOJICKYIT UJICAJIbHOI'O ra3a npu
YBEIMICHUH ero a0COMOTHON TeMIiepaTypsl B 2 pasa?

1) He u3MeHuTCS

2) yBenuuuTcs B 2 pasza
3) yBenuuutcs B 4 paza
4) oTBeT HEOJHO3HAYCH

JlBa OMHAKOBBIX TOYEYHBIX 3apsijia PACIIOIOKECHBI HA HEKOTOPOM PACCTOSHUH
IpyT OT apyra. PaccrosHue MeXIy HUMH YBeJMUMBAIOT B 4 pas3a. Kak HyxXHO
HM3MEHHTH BETMUNHY KOKIOTO U3 3apsAH0B, YTOOBI CHJIA MX 3JIEKTPOCTATHIECCKO-
r'O B3aUMOAEHCTBUS ocTanachk npexxkHei? (M3MeHsieM Benn4ynHy 000HX 3apsioB,
Tak, YTO OHM OCTAIOTCS OJMHAKOBBIMN).

1) yBennuutsh B 4 paza
2) yBenuuuTh B 2 pasza
3) yBennuuTs B 16 pa3
4) yMeHBIIUTSH B 4 pasza

Ha rpaduke nsolOpakeHa 3aBUCHMOCTb CHIBL [ MAA

TOKa B TMPOBOAHUKE OT HAIPSIKCHUA MEKIAY 6

ero xoHuamu. Yemy paBHO COIPOTHUBICHHE 4

MIPOBOIAHUKA? Ll i ——— =

1) 0,125 kOm 0 4 8 121620 24 lVJ,B
2) 2 xOm

3) 16 kxOm

4) 8 xOm
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KBagpaTtHas pamka pacrojiokeHa B OJHOPOTHOM Mar- — —————=—>
HUTHOM T10JI€ B TUIOCKOCTH JIMHUN MAarHUTHOM WHIYKITMH T(_H_é—dB*
(cM. pucyHok). HampaBneHnme Toka B paMKe IOKa3aHO
crpenkamu. Kak HampaBieHa cuia, JAEWCTBYIOIIas Ha
CTOPOHY bc PaMKH CO CTOPOHBI MATHUTHOTO TONIS? , c

1) mepneHOUKYISIPHO TUIOCKOCTH YepTexka, OT Hac

2) TEepHEHIUKYISPHO IIOCKOCTH YepTexka, K HaM

3) BIOJIb HANIPABJICHUS JTMHUHA MarHUTHOW WHIYKITUH
4) cuna paBHa HYJIIO

Ha pucynke npuBezieHa (poTorpadus OCHUILIOrpaMM HANPsHKCHHS Ha JIEMEHTE
ANIEKTPUYCCKON LEIH U CUIIBI TOKA B HEM.

Konebanus 3THX BEIUYNH UMEIOT

1) pasmmgHBIC IEPHOABI M HE IMEIOT C/IBUTA (a3

2) OXWMHAKOBBIE MTEPUOIBI, M MEXIY UX KOJICOAHUSIMH CYIIECTBYET CABUT (a3
3) pasIHYHbBIC EPHOBL, HO OMMHAKOBBIC YaCTOTHI

4) oxMHAKOBBIC MTEPHOIBI, HO PA3INYHBIC YaCTOTHI

Ha pucyHke moka3aH X0 JIy4eil OT TOYEYHOrO MCTOYHHKA CBeTa A 4epes3 TOH-
KYIO JIMH3Y.

R

/

\ A

Yemy paBHO (HOKYCHOE PACCTOSIHUE JIUH3BI, €CIIK | KJIeTKa Ha PUCYHKE COOTBET-
ctByeT 1 cm?

1) 20 e™m 2) lcm 3) 4cm 4) Scm
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B oaHy TOUYKy MpHUXOJIAT JIBE KOTEPEHTHBIC CBETOBBIE BOJIHBI C PAa3HOCTHIO (a3 Ha rpaduke mokazaHa 3aBHCHMOCTh MAaKCHMAaJIbHOW KHHETHUECKOW dHEPTUU
konebanuid, paBHOU . B 9TO# TOUKe HabmIOAaeTCs (hOTORNIEKTPOHOB, BRIOUTHIX M3 METAJIJIA, OT JJTMHBI BOJHBI ITAJIAIOIIETO CBETA.
A
1) MHHUMYM MHTEHCHUBHOCTH E, B
2) MaKCHMMYyM HMHTEHCHBHOCTH .
1
3) cpenmHss HHTEHCHBHOCTD 304N J

4) gepemoBaHHE MAKCUMYMOB H MHHHMYMOB

JE PR

15+

HarpeBaTenbHblil 31EMEHT COCTOUT U3 TPEX OAMHAKOBBIX CIMpaeH, epBas U3
KOTOPBIX IOCJIEA0BATEIbHO MOJKIIOYEHA K JBYM JPYTUM, COCIAUHCHHBIM Ia-

(SRR SRy SY N

S

pamtensHo. Uepes HarpeBaTeNbHBIN AIEMEHT TEUET MOCTOSHHBINA TOK. Kak u3- 0 100 200 A, HM

MEHHTCSI MOIITHOCTB, TTOTpeOIIsieMasi ’TUM 3JIEMEHTOM, €CIH HalpsDKEHHE, 1M0/1a- Kunerndeckast sHeprus (GoTO3IEKTPOHOB MoXkeT ObITh Oonbie 30 3B, ecou Me-
BaeMO€ Ha HEero, yMEHBIINUTH B 3 pa3a, a MEpBYIO CHUpaIb 3aMEHUTD Ha IPYTYIO TaJUl OCBEIIAETCS CBETOM C JUTMHOMN BOJIHBI

C COIIPOTHUBJIEHUEM B 2 pa3a MEHbBIINM? 1) 10 uum 2) 50 uM 3) 100 uM 4) 200 aM

1) ymensmmrcs B 3 pasa

2) yMeHBIIHUTCA B 6 pa3

3) He U3MEHHTCS A24
4) yBemuuurcs B 6 pa3

Ha rpaduxe m3o0paxkeHa 3aBUCHMOCTh KOOPAWHATHI Oy-
CHHKU Ha FOpU30HTAJIbHOM cnuie oT BpemeHU. Ha ocHoBa-
HUM rpaduka MOXKHO YTBEPKIATh, YTO

A20 | Ha pPUCYHKE n3o0paxeHa Juarpamma 1) Ha ydacTke | MORYZIh CKOPOCTH OyCHHKH YBEITHUUBAETCS, a HA y4acTke 2 —
SHEPreTH4ecKux ypoBHeH aTtoma. Kakoi mudpoit £y YMEHBIIAETCS
0003HAYEH TIEPEXOJ, KOTOPBI  cooTBeTcTBYeT 3 2) Ha yudacTKe 2 MPOEKIHs YCKOPEeHUs: OyCHHKH OTpUIlaTeIbHA
MOTJIOUIEHUIO (POTOHA MaKCHMAIbHON YaCTOTHI? E, 3) Ha yuacTke 1 MOIynIh CKOPOCTH OyCHHKH yMEHBIIAeTCs, a Ha ydacTke 2 —
1 E OCTaeTCsl MOCTOSHHBIM
2) 2 4) ygacTok 1 COOTBETCTBYeT paBHOMEPHOMY MIBI)KCHHIO OYCHHKH, a
3) 3 ABREER] y4acTOK 2 — paBHO3aMEeUIEHHOMY
0
4) 4

A25 Ha PUCYHKE I/1306pa)KCH PE3YIbTAT OBKCHCPHUMCEHTAIBHOIO HMCCICIOBAHUA
3aBUCHMMOCTH CHJIbI TOKa OT HAIPsOKCHHA Ha JIAaMIIC HaKaJlWBaHHA. Z[Be TaKHueC
JlaMIIbl, COCAMHCHHBIC IMOCICAOBATCIbHO W IMOAKIIOYCHHBIC K KJIEMMaM aKKy-

A21 | Kaxo 3apsiz sapa 5o Fe (B ¢MHHIAX 5IeMEHTAPHOTO 3aps/a)?
pARAIPA 36 Fe (B emummmy P pAna) Myistopa HampsbkenueMm 12 B, mo- Al

A

1) 26 2) 56 3) 82 4) 30 TPEOJIAIOT  CYMMapHYH  MOIIHOCTb
6 Br. KakoBa MomHOCTb, moTpedIsie- 1
Mas  KaxJIoOM U3  JlaMn  IIpH
NapaJulebHOM COEIUHEHUNU? s
A22 | Kakas yactuna X oGpasyercs B peakuun 4Li + He — 9B+ X? 1) P=3Br 0,5
1) mpoton 2) HelTpoH 3) anexTpoH 4) o-uactuna 2) 3Br<P<6Br ,
3) P=6Br -

4) 6 Br<P<I12Br 0 3.6 9 12 UB
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Yactn 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEYIWUX NPAsUIbHOMY OmEeny. Imy nocie008amenbHOCHy Cle-
dyem 3anucame cHaAuana 6 MeKCm IK3AMEeHAUUOHHOU padomel, a 3amem ne-
penecmu 6 onank omeemog Ne 1 6e3 npobenog u opyzux cumeonos. (Lugppet ¢
omeeme MOZym nOGMOPAMbCAL.)

Bpycok CKOIB3UT IO HAKJIOHHON IUIOCKOCTH BHU3 0e3 TpeHus. UTo MpoucXoauT
TIPU 3TOM C €T0 CKOPOCTBIO, MOTEHIMAIbHON SHEPrueH, MOJIHON MEeXaHUUeCKOH
SHepruen?

K xaxxgo#l mo3unuu mepBoro crojbdua moadepuTe COOTBETCTBYIOLIYIO MO3H-
[0 BTOPOTO U 3aIUIINTE B TaOJIMILy BEIOpaHHbBIE HU(PHI O COOTBETCTBYIO-
MU OYKBaMH.

OU3NYECKHUE BEJIMYMNHBI UX N3SMEHEHUE
A) ckopocThb 1) yBenuuuBaeTcs
b) mnoreHumanbHas sHEpPrUs 2) yMeHbIIaeTcs
B) nonnas mexaHuueckasi SHEprus 3) He u3MeHsercs

A b B

YCTaHOBUTE COOTBETCTBHE MEXKAY (PU3MUECKHUMHU SIBICHUSIMH M MpubOpamu, B
KOTOPBIX UCMOJIB3YIOTCS UK HAOIIOJAI0TCS 3TH ABICHUSL.

K kax/0# mo3uiuu nepBoro cTondia mnoadepuTe COOTBETCTBYIOLIYIO MO3UIHIO
BTOPOTO W 3alUINUTE B TAOIHIly BBIOpaHHBIE HU(PHI O] COOTBETCTBYOIIUMU
OyKBaMHu.

OU3BNYECKUE ABJIEHUA [MPUBOP
A) DotordpdekT 1) ®oroo0BeKTHB
b) WanydveHue yCKOPEHHBIX 2JIEKTPOHOB  2)  PeHTreHoBckas TpyOka
3) IIpu3MeHHBIH CIEKTPOCKOI
4) BaxyymHBIi GOTOTIEMEHT
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Omeemom K Ka)coomy 3a0anuio Imoii uacmu Oyoem HeKomopoe Yucio.
Omo uucno nado 3anucamo 6 d1ank omeemos Ne 1 cnpasa om nomepa 3ada-
Hus (B3-BS5), nauunan c nepeoii knemouxu. Kasxcoviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KlemoUuKe 8 COOMEEMCmeul ¢
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt pusuueckux eenuuun nu-
canb He HYIHCHO.

JIBa rpy3a, CBsi3aHHBIC HEPACTSXKUMOM U HEBe- v M —

COMOM HUTBIO, IBMXKYTCS IO IIAAKOW FOPU30H- 2 L F

TaJBHOW TOBEPXHOCTH TOJ JCHCTBUEM IMOCTO- W%JMW
—

STHHOW TOPU3OHTAJIILHON CWibl F', TIPUIIOKEH-

HOW K Tpy3y M) =2 kr (cM. pucyHOK). HUTh 0OpbIBaeTCS TpH 3HAYCHUH CHIIBI

HaTshkeHus: HUTH 4 H, npu 3ToM Motynb cunbl £ paBed 12 H. Yemy paBHa mac-
ca BToporo rpysa M,?

HarpeBaeMslil Ipy TIOCTOSTHHOM JIaBJICHUH HJICANBHBIA OJJHOATOMHBIH a3 co-
Bepmm padoty 600 [Ix. Kakoe kommaecTBO TEIUIOTHI OBUTO IIepeaHo rasy?

IMpoBomsammuii crepxkens LHON /=20 cM IBIKETCSA MOCTYMATENHHO B OJHO-
POTHOM MarHUTHOM moiyie ¢ uHAykuuedr B = 0,5 Tn co ckopocteio v =1 m/c
(cM. pucynok). IIpu stom DJIC MHAYKIMH, BOSHUKAIOIIAs B CTEPXKHE, paBHA
0,05 B. Uemy pasen yron o (B Tpamgycax) MeXIy CTEpPKHEM U BEKTOPOM €ro
cKopocTu?
/
> @
B

He 3a6yo0vme nepenecmu gce omeemaul 6 O1aHK omeemos N 1
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Yacrts 3

3aoanus CI-C6 npeocmaensiom codoii 3a0auu, noiHoe peuieHue KOMopvlx
Heobxo0umo 3anucams 6 6nanke omeemog Ne 2. Pexomenoyemca nposecmu
npedeapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewenus 6
onanke omeemoe N 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyouiell 3a0ayu.

B 3a0aue C1 cnedyem 3anucamp pazeepuymulii omeem, nOACHAIOWUIL (u3u-
yecKue npoyeccol, ONUCAHHbIE 8 3a0aue, U X00 AUIUX PACCYHCOCHUIL.

Ha pucynke npuseneHa ¢otorpadus sekTpudeckoi nenu. Hauepture npuH-
UIMHATBHYIO cXeMy 3Toi nenu. Onupasch Ha 3aKOHBI TIOCTOSTHHOTO TOKa, 00b-
SICHUTE, KaK JIOJDKHBI U3MEHSITHCS (YBEITMUNBATHCS WITH YMEHBINIATHCS ) TOKa3a-
HUS aMIlepMEeTpa 1 BOJIBTMETPA MPH 3aMBIKAHUU KITFOYa.
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Ilonnoe npasunvhoe pewenue kaxcoou uz zaoay C2—C6 0oniicno 6Knouams
3aKOHbL U (POPMYTIbl, NPpUMEHEHUE KOMOPHIX Heo0X00UMO U O00CHAMOUHO
0n1A pewienus 3a0auu, @ makdce mMamemamuyecKue npeoodpazoeanus, pac-
yemol C YUCIEHHLIM OMEEHOM U, HPU HEeOOXO00UMOCHmU, PUCYHOK, HOAC-
HAIOWUIL peuleHue.

Bpycku ¢ maccamMu m u 3m CKOJIB3AT IO TOPU3OHTAIBHOW MOBEPXHOCTH IOCKH
HaBcTpedy Apyr Apyry. CkopocTu OpycKOB mepel yIapoM MPOTHBOIMOIOKHEI 1
PaBHBI IO MOAYIIO Uy =3 M/C y KaxkJoro. bpycku cinunarotcss u ABHXKYTCS 3a-
TeM moctynarenbHo. KodhGuuueHT TpeHus: CKONBKEHHS MEXIy OpycKamu H
nmockoit 1w =0,2. Ha xakoe pacctosHre S mepeMecTATCs CIUIIINECs OpYCKH K
MOMEHTY, KOrJia ux o011as CKopocTh yMeHbIIUTCs Ha 40%?

WneanpHplli OOHOATOMHBIM Tra3 B v 1
KonuyecTBe 1 MOJIb CHayajga H30-
tepmuuecku cxanu (77 = 300 K).
3aTeM ra3 Harpeniu, MOBBICUB JIaB-

neHue B 3 paza (cM. pucyHok). Ka- | _____ N 2 3?
KO€ KOJIMYECTBO TEILIOTHI MOTyYHII - |
ras Ha ydactke 2 — 3? 0 p 2p 3pp

DJEKTPOH BIETaeT B IPOCTPAHCTBO MEXKIY IBYMS

= + pPa3HOUMEHHO 3apsKEHHBIMHU IJIACTHHAMU
-0 e IUIOCKOTO ~ KOHJEHCAaTOpa CO CKOPOCTBIO Uy
(v <<c¢) napajuieflbHO  IIJJaCTMHaM (cm.

pucyHOK). PaccrosHue MexTy IUIacCTHHAMHU d,
JuHa minactud L (L >> d), pa3HOCTh MOTEHLMANOB MEXAY IUIaCTUHAMU AQ.
OnpenenuTe CKOPOCTh dIEKTPOHA MPH BhUIETE U3 KOHJIEHCATOPA.

Ha skpaHe ¢ MoMOIIbI0 TOHKOH JIMH3BI MOTYyYeHO U300paXkeHHe MpeaMeTa C Iisi-
THKpaTHBIM yBennueHueM. [IpeqMeT nepeiBUHYIIM BJOJIb TJIaBHOM ONTHYECKON
OCH JIMH3BI. 3aTeM 9KpaH IPU HEM3MEHHOM IOJI0KEHUH JINH3bI TIepEeIBUHYIIN Ha
30 cMm, 9TOOBI M300pakeHHE CHOBA CTAJO0 pe3KUM. B 3TOM ciyuae momxydeHO
n300paXkeHHe C TPEXKPaTHBIM yBeNnueHueM. Ha ckoJbKo mepenBUHYIN Tpea-
Mmet?

O0pa3sen, coaepKaluii pamuii, UCIycKaeT o-yacTHibl. CpemHssi CKOpPOCTh
gactun 1,5-107 m/c. 3a 1 u BblzenseTcs sHeprus 100 [, Macca o.-4acTHIIBI
paBua 6,7-10%" kr. CKONBKO Gi-9acTHIl HCITycKaeT oGpaserr 3a 1 ¢? DHeprueii
OTJa4u SAEP, Y-U3IyUCHUEM U PEISITUBHCTCKIMH 3 (HeKTaMu peHeOpeys.
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapuant Ne 309
I/IHCprKHI/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

JIis BBITTOTHEHHST 3K3aMCHAIMOHHOW pa0oThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyt). PaGoTta cocrout u3 3 yacrel, BKIOYaomux 36 3ana-
HUMH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHHiO TaeTcs
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUILHBINA TOIBKO OJTHH.

Yacts 2 comepxut 5 3amanuit (B1-B5), Ha KoTOpHIE ClemyeT AaTh Kpart-
kuii otBet. s 3amanuii Bl u B2 oTBeT HeoOXoauMo 3amucath B BUJE HaOopa
uudp, a st 3agannii B3-B5 B Bune yuncna.

Yacts 3 coctout u3 6 3amanmii (C1-C6), Ha KoTOpBIE TpedyeTcs HaTh
Ppa3BEpHYTHIN OTBET.

[Ipu BeImonHennn 3aganuii B3—BS yactu 2 3HaueHHe MCKOMOM BEIHYH-
HBI CIIEAyeT BBIPA3UTh B T€X €AMHUIAX (PU3NYECKUX BEIMYMH, KOTOPBIE yKa3a-
HBl B YCJIOBUM 3afaHus. Eciu Takoro ykazaHusi HET, TO 3HaU€HHE BETUYMHBI
cienyet 3anucate B MexayHapoanoi cucteme eaunun (CU). Ilpu Beruucie-
HUM pa3penaeTcs UCIoIb30BaTh HENPOTrPAMMUPYEMBIH KaJIbKyJISATOD.

BHuMmaTenbHO npouyuTaiTe Kakaoe 3aJaHue U IpeasiaraéMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IOCIE TOro, Kak Bbl MOHSUIH
BONPOC U MPOAHAIN3UPOBAIN BCE BApUAHTHI OTBETA.

Boinonssiite 3aganus B TOM HOpsIKE, B KOTOPOM OHM JaHbl. Eciau  ka-
KOE-TO 3aJlaHu€ BBI3BIBAET y Bac 3aTpylHEHHe, ponyctute ero. K npomyiuen-
HBIM 33JJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BaC OCTAHETCS BpeMsl.

3a BBITIOJHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3a/IaHUH TaeTcs OJUH WK 00-
nee 6ayutoB. bamibl, moydyeHHbIE BAMU 3a BBITIOJNHEHHBIC 3aJIaHHSI, CYMMHUPY-
forcst. [TocTapaiiTech BBIIOJIHATH KaK MOKHO OOJIbINE 3aJaHnii U HaOpaTh Hau-
OoJtbIIIee KOJIMIECTBO OAJUIOB.

Kenaem ycnexa!
Hwxe npuBeieHbI CIIpaBOYHBIE JaHHBIC, KOTOPHIE MOTYT IIOHATOOUTHCS
BaM TIpH BBITIOJITHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO TU

YCkopenue CBO60}1HOFO majieHus Ha 3emiie

rpaBUTAlIMOHHAsA TOCTOAHHAA

YHUBEPCaJIbHAsA ra3oBas [IOCTOSTHHasA

rnoctosiiHas bompmana
MOCTOSIHHAs. ABOTagpo
CKOPOCTb CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

UIEKTPUUYECKUH 3apsin)
noctosinHas Ilnanka

n=3,14
g=10wm/c?
G=6,7-10" HmY/kr?
R = 8,31 JIx/(monp-K)
k=1,3810" /K
Na =610 momp !

c=310*m/c

k= L 9-10° H-mMY/Kx’
4me,

e=1,610"Kn

h=6,610"" x-c

Coomuouwtenue mexncoy pasiuduHviMu eOUHUYAMU
0K=-273°C

laem =1,66-10 xr
1 aToMHast eAMHUIIA MAcChl 3KBHBajcHTHA 931,5 M>B
15B=1,610"° I

TeMmepaTypa
aTOMHasi CAMHUIIA MACChI

1 57IeKTPOHBOJIBT

Macca wacmuuy

JJIEKTPOHA 9,1-10°'kr ~ 5,510 *a.e m.

MIPOTOHA 1,673-10% kr ~ 1,007 a.e m.

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

IThomunocmo MOJICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’
KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnan mennoemkocms
Bomel  4,2-10° Jk/(xr-K)
mpa  2,1-10° ox/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHUHILA 130 JIx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOJBI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
YyryHa

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

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

Hopmanwvuvie yenosun:  nasnenue 10° ITa, Temmeparypa 0°C

Haumeno- | O6o3naue- MHoxu- Haumeno- | O6o3naue- MHoxu-
BaHHe HHUe TeJb BaHHe HHUe TeJb
rura I 10° CaHTH c 107
mera M 10° MUJITA M 107
KHJIO K 10° MHUKpPO MK 10°
TEKTO T 10° HaHO H 107
e I 107 IHKO it 10712

© 2009 denepanbHas ciayxba 110 Han30py B cepe oOpasoBanus u Hayku Poccuiickoit denepaunn
Konuposanue He romyckaercst

Monapuasa macca

asora 28107 xr/monb Kucjaopozaa
aprona 40-10° Kr/MomB uTus
BOJIOpOJIa 2-10° kr/moms Mo IeHa
BO3/yXa 29.107 Kr/MomB HEoHa
reyus 4107 xr/moms

32:107 kr/monm

6-10° Kr/moib
96-10~ Kr/momnb
20-107° xr/mMoinb

YIJICKUCIIOTO ra3a 44107 xr/monb
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Yacrs 1

Ilpu evinonnenuu 3adanui wacmu 1 ¢ onanxke omeemos Ne 1 noo nomepom
6bInoIHAEM020 eamu 3a0anusn (A1-A25) nocmasvme 3HAK «X» 6 KleHmoOUKe,
HOMep KOMOpOil cOOmeencmeyem Homepy 8blOPanHoz0 samu omeema.

IIpu cBoOOAHOM MAJEHUU TeJa ¢ HYJIeBOH HaYaJIbHOW CKOPOCTBHIO BETMYMHA €r0

D)

ckopocTH uepe3 1 ¢ paBHa vy, 4epe3 2 ¢ paBHa 0,. OTHOIIEHHE —= PAaBHO
)
1

1 2) 2 3) 4)

1
4 2

B unepnuanbHON cucTeMe OTcyYeTa YCKOpEHHE Tela Maccoi 3 Kr Ha-

TPaBJICHO BEPTHKANBHO BHU3 H MO MOJYJIIO PaBHO 2 M/c” (CM. pHCY-

Hok). KakoB Momynbs paBHOAEHCTBYIOMIEN CHUII, MPUIOKEHHBIX K 3TOMY

Tely, ¥ KyJla OHa HallpaBjieHa? -
a

2
1) g H; BepTukansHo BHU3

2
2) 3 H; BepTukanbHo BBEpX

3) 6 H; BepTuKasbHO BHH3
4) 6 H; BepTUKAIBbHO BBEPX

Teno paBHOMEpHO IBIKETCS MO MIockocTH. Cuila JaBlIeHUs Tela Ha IIOCKOCTh
paena 40 H, cuna tpenus 10 H. KoaddummeHT TpeHns CKONBXEHUs paBEeH

1) 0.8 2) 025 3) 0,75 4) 02

B uHepuuanbHOW cucTeMe OTcueTa MOA AecTBUEM Topmossuield cuibl 12 H
MPSIMOJIMHENHO ABIKYIIEeCs TeNo yepe3 2 ¢ 0CTaHOBWIOCHh. KakoBa BennynHa
HMMITYJIbCa 3TOM CHIIBI 32 9TO Bpems?

1) 6 Hec 2) 12H<c 3) 24 Hc 4) 36 H-c

C kako¥ BBICOTHI MmajaeT Msid Maccoi 0,3 KT U3 COCTOSIHHSI TTOKOSI, €CJTH €r0 KH-
HETHYECKas SHEprus npu nageHuu Ha 3emiro paBHa 60 [x? [lotepsmu sHeprun
3a CYeT COMPOTHBIICHUS BO3/yXa MpeHeOpeyb.

1) 10m 2) 20m 3) 25m 4) 30 M
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p—

MaremMaTHYECKHUI MagTHUK OTKJIOHHJIN Ha HEOOJBIION yroJ OT Io- /|

JIOKEHHsI PAaBHOBECHS M OTITYCTIUIN Oe3 Ha4dalubHOW ckopoctH. Ye- /1

pe3 KaKyr 4acTh nepuojaa KojeOaHuil 7 MOTEHIMATbHAS SHEPTHS

MasiTHHKA JJOCTUTHET MUHUMYMa? CONPOTHUBIICHUEM BO3IyXa MPeHEeOpedb.

3) lT
2

1 1
-T —
H T 2 - 4 2T

ABTOMOOMJIb HAaYMHAET ABM)KCHUE C BBIKIIOYECHHBIM IBUTATENEM II0] YKIIOH,
cocrasisomui yroa 30° ¢ ropu3oHToM. Ha ropM3oHTaIbHOM y4acTKe 10pory,
KOTOpBIH CIEIyeT 3a CIIyCKOM, €ro cKopocTh coctaBisier 20 m/c. Kakoe pac-
CTOSIHHE aBTOMOOMIIb POE3KACT 10 CKIOHY? TpeHnem npenedpeds.

1) 10m 2) 20m 3) 40 m 4) 80 M

MouteKyisl Ta30B HAXOAATCS Ha OOJBIINX PACCTOSHUAX APYT OT JApyra I0 CpaB-
HEHUIO C X pa3MepaMH, CHIIbI B3aUMOACHCTBHS MEXIy HUMH HE3HAUUTEIIbHBI.
OTHM MOXXHO OOBSICHUTB CIIEYIOIIIE CBOHCTBA I'a30B:

A. OHH HE COXPAaHSIOT CBOEH (HOpMEI,

b. oHn He coxpaHsIOT cBOEro oobeMa,

B. nmeroT 60IIBIIYI0 CXKUMAEMOCTb.

Kakoe(-ne) n3 yTBep)KaeHHH IpaBUIbHO(-51)?

2) Aub 4) A,b,B

1) Tombko b 3) Tonbko B

Kakomy mporeccy B HIealbHOM Ta3e COOTBETCTBYET Tpa- T
¢uk Ha pucyHke? (Macca raza He H3MEHSCTCS. )

1) u3oTepMuUecKOMY
2) HM30XOpPHOMY
3) uzobapHOMY
4) anuabaTHOMY

ITapumanbHoe naBineHUe BOASHOTO mnapa B Bo3ayxe npu 24°C pasuo 1,8 klla,
JIaBJICHHE HACBIIIEHHBIX BOASHBIX MapoB npu 3toil Temneparype 3,0 klla. Ot-
HOCHUTENbHAs BIAXXHOCT BO3IyXa paBHA
1) 90% 2) 60%

3) 50% 4) 30%
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I'a3 mox mopuiHeM pacmupuics U ne- P» 10° Tla 1 2
pemen u3 coctosHus 1 B cocTosHue 2 LSp-- i
(cm. pucynok). Kakyto paboty cosep- 0 - PR S
i ra3? i : i :

0,5F---4---4----F---i

1) 1,5:10° Jix I R R
2) 3104 H)K 0 0:1 0:2 0:3 V,I 1;3
3) 1,2 Ox
4) 0,2 Ix

IIpy Hen3MeHHOM KOHLIEHTpalUM MOJIEKYJ Pa3peKEHHOIo Traza UX CperHss
SHEPrus TEIUIOBOIO JBMXEHUS YMEHbIIMIACH B 16 pa3. Bo ckoibko pa3 yMeHb-
LIMJIOCh IIPU 3TOM JaBJIeHHE ra3a?

1) 16 2) 32 3) 24 4) 8

Kak m3MeHATCS CHIIBI KyJIOHOBCKOTO B3aUMOJCHCTBHUS JBYX TOUCUHBIX 3apsi-
JKCHHBIX TeJ, €CITM W 3apsAA KaXJOro W3 HUX, W PACCTOSHUEC MEXAY HUMH
YMEHBIIUTH B 2 pa3a?

1) ocraHyTCs MPEKHUMHU
2) yMeHbluaTcs B 2 pasza
3) yBenuyarcs B 2 pasza
4) yBenuuatcs B 4 pasza

Ha rpaduke u3obpajkeHa 3aBUCHMOCTh CHJIBI [, A A
TOKA B TIPOBOJHHKE OT HANPSKEHHS MEKITY €ro 6
KOHIaMH. UeMy paBHO CONPOTHBICHHE IIPO- 4
BOHUKA? 2

1) 0,50M 0246 81012 U=,B
2) 20m
3) 6 OM
4) 12 Om

/
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KagparHast paMka pacriojiokeHa B OJHOPOJHOM Mar- — s>

HUTHOM TIOJIE TaK, KaK MOoKa3aHO Ha pucyHKe. Hampasie- FH'@—dB»
HHE TOKa B paMKe MOKa3aHo cTpenkamu. Kak HanpapieHa

CHJIa, NEWCTBYIOIIAs. Ha CTOPOHY dd PaMKH CO CTOPOHBI
MarHUTHOTO IT0JIs?

1) mepneHOUKYISIPHO TUIOCKOCTH YepTexka, OT HaC

2) TEepHeHIUKYISPHO IIOCKOCTH YepTexka, K HaMm

3) BIOJIb HANPABJICHHS JTHHUHA MarHUTHOW WHIYKITUH
4) cuna paBHa HYJIO

Ha ¢ortorpaduu — ocumyuiorpaMMbl CHJIBI TOKA B JBYX Pa3iIMYHBIX 3JIEMEHTax
3JIEKTPUUYECKOH LIEeTIH.

SN

- — M

OT1H KojeOaHUs UMEIOT

1) Pa3IMYHbIC aMIITIMTYAbl, HO OAUHAKOBbLIC YaCTOTHL
2) Pa3IMYHbIC aMIITIMTY bl U PA3JIMYHbIC YaCTOThI

3) OIMHAKOBBIC aMIIJIUTY bl U PA3JIMYHBIC HaCTOTHI
4) OAWHAKOBBIC aMIUTUTYAbl © OAUHAKOBBIC YaCTOTBI

Ha pucyHke moka3saH Xox Jiydeil OT TOYE€UHOTO MCTOYHHKA CBETa A Yepe3 TOH-
Ky¥O JIUH3Y.

=

\I

4

KaxoBo ¢oxycHOe paccTosiHUE JIMH3BL, eclii | KileTKa Ha pUCYHKE COOTBETCTBY-
er 1 cm?

1) 10c™m 2) 12cm 3) 3cm 4) 4c™m
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B OAHY TOYKY MNPUXOIAT ABC KOTCPCHTHBIC CBETOBBLIC BOJIHBI C PAa3HOCTHIO (1)3.3

A20

A21

A22

KoseOanuii, paBHOU 27. B 3T0i Touke HaOm0OMaeTcs

1) cpenHsis HHTEHCUBHOCTD

2) MHHHUMYM UHTEHCUBHOCTH

3) MakCMMyM HHTCHCHBHOCTH

4) yepemoBaHHE MAKCUMYMOB H MHHUMYMOB HHTCHCHBHOCTH

HarpeBaTelbHBIN 3JIEMEHT COCTOUT W3 TPEX OJMHAKOBBIX CITHpAJICH, IepBas U3
KOTOPBIX ITOCTIECOBATEIBHO MOJKIIOYCHA K JBYM IPYTHM, COCTHHECHHBIM ITa-
pajuIeNnbHO. DJIEMEeHT MOIKIIOYCH K IeMH MOCTOSHHOrO Toka. Kak m3MeHHTCs
MOIITHOCTB, MOTpedIIsieMasi 3THM SJIEMEHTOM, eCITH HalpsDKEHHe, ITo1aBacMoe Ha
HETO0, YBEIMYNTH B 3 pasa, a MepBYIO CIHUPab 3aMEHHUTh HA APYTYIO C COIPO-
TUBJICHUEM B 4 pa3a 0OJIbImM?

1) He u3MeHuTCs

2) yBenauuuTcs B 2 pasza
3) ymesbwmTCA B 3 pasza
4) yBenuuutcs B 3 pasza

Ha pucyHke npencrabneHa auarpaMma SHEpretd- o

v o 5
YEeCKMX ypoBHEHl aroma. Kakolf n3 OTMEUYEHHBIX [,
CTpEeNKaMH IEPEXOIOB MEXIY JHEPreTMYECKUMH 3
YPOBHSIMH CONPOBOXKAACTCS MOTJIONICHHEM KBaHTA F,
C MUHUMAJILHOH 3Hepruen?

E,

1) cypoBHus | Ha ypoBeHb 5
2) c ypoBHs 2 Ha YpOBeHb |
3) c ypoBHs 5 Ha ypoBeHb 1
4) cypoBHa | Ha ypoBeHb 2

KakoB 3apsj spa S9Zn (B eIMHMIAX HIEMEHTAPHOTO 3apsa)?
1) 98 2) 38 3) 30 4) 68

VYkaxxuTe BTOPOH NPOSYKT PEAKLIUH: %;Al + 5n—> 2fiNa +....

1) H 2) JHe 3) 4n 4) IHe
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Ha rpajuke mnoka3ana 3aBHCHMOCTH

A25

MaKCUMaJIbHOW KMHETHUYECKOW SHEPIUu
(hOTONIEKTPOHOB, BHIOUTHIX W3 MeETal-
Ja, OT JJIMHBI BOJHBI I1aJal0IIEro CBETA.
Kunernueckass sHeprus (OTOIIEKTPO-
HOB He TipeBbImIaet 15 3B, ecnu metamn
OCBEIIAETCS CBETOM C JAJIMHOM BOJIHBI

1) 25um
2) 50 am
3) 150 um
4) 200 am

E. B
L R T et SO
T e | e
0 100 200 A, HM

Ha rpajpuxe m3o0paxkeHa 3aBHCHMOCTH MPOEKIHH CKOPOCTH
OyCHHKM Ha FOPU30HTAIBHOW cruie oT BpemeHH. Ha ocHoBa-
HHUU rpadyKa MOXKHO YTBEPXKIATh, 4TO

1) yugactok 1 COOTBETCTBYeT paBHO3aMEUICHHOMY MABIKEHHIO OyCHHKH, a

Y4acTOK 2 — paBHOMEPHOMY

2) ydacTok | COOTBETCTBYET PaBHOYCKOPEHHOMY IBIDKCHHIO OyCHHKH, a Ha

y4dacTke 2 OyCcHHKa HEeTIOIBIKHA

3) mpoekuusi yCKOpeHHs! 0yCHHKHU BCIOAY MOJIOKUTENbHA
4) yd4acToK 2 COOTBETCTBYET PaBHO3aMEJICHHOMY IBIKCHUIO OYCHHKH

Ha rpaduke wu300paxkeH pe3ysbTaT 3KCIEPUMEHTAILHOTO HCCIIEAO0BAHMS
3aBHCUMOCTH CHJIBI TOKA OT HallpsDKEHMS Ha JlaMIle HakaiuBaHus. [IBe Takue

JIaMIIBI, COCANMHCHHBIC MOCIEA0BATEIEHO
U TOJKIIIOYCHHBIC K KIEMMaM aKKyMy-
nsTopa HanpsbkeHuem 12 B, motpebiis-
0T CyMMapHyr0 MomHocTh 6 BT. Kako-
Ba MOIIHOCTb, HOTpeOiseMas JIaMIIOH,
MIPY TOAKITIOYEHHUH €€ K 3TOMY aKKyMy-
nsTopy?

1) P=3Br
2) 3Br<P<6Br
3) P=6Br

4) 6 Br<P<12Brt

L s A A
1
e S
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Yactn 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEYIWUX NPAsUIbHOMY OmEeny. Imy nocie008amenbHOCHy Cle-
dyem 3anucame cHaAuana 6 MeKCm IK3AMEeHAUUOHHOU padomel, a 3amem ne-
penecmu 6 onank omeemog Ne 1 6e3 npobenog u opyzux cumeonos. (Lugppet ¢
omeeme MOZym nOGMOPAMbCAL.)

Bpycok HauMHAEeT CKOJIB3UTH 10 HMIEPOXOBATOM HAKIOHHOW IJIOCKOCTH PaBHO-
YCKOpEHHO BHH3. UTO HPOUCXOJUT NPHU 3TOM C €ro CKOPOCTBIO, YCKOPEHHEM,
KHHETUYeCKON dHepruei?

K kaxxaol mo3unuu mepBoro crojbdua moadepuTe COOTBETCTBYIOLIYIO MO3H-
III0 BTOPOTO W 3aIUIIUTE B TAOJMILYy BEIOpaHHbBIE HU(PHI O COOTBETCTBYIO-
IMMHU OYKBaMH.

OU3NYECKHUE BEJIMYMNHBI X N3SMEHEHUE
A) ckopocThb 1) yBennuuBaercs
B) yckopenue 2)  yMEHbIIaeTCst
B) xuneruyeckas sHeprus 3) He u3MeHsercs

A b B

VYCTaHOBUTE  COOTBETCTBHE MEXIY (DU3MYECKHMMH  SIBICHUSIMH W HX
TEXHUYECKUMH MPUMEHEHHSIMH M MPUOOpPaMH, B KOTOPBIX UCMOIB3YIOTCS HIIH
HAOJIOIAI0TCSI ATH SIBJICHHUSI.

K kax/0# mo3unuu nepBoro CToidia moadepuTe COOTBETCTBYIOLIYIO MO3UIHIO
BTOPOTrO W 3alUIIUTE B TAOIMIly BBIOpaHHBIE HU(PHI O] COOTBETCTBYOIINMU
OyKBaMH.

OU3NYECKUE ABJIEHUA I[MPUBOP
A) Hucnepcus 1) ®orosnemeHT
B) ®otosdpdekt 2) JlazepHas ykaska
3) IIpu3MEHHBIN CIIEKTPOCKON
4)  ®oT00OBEKTUB
A b
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H
n

Omeemom K Ka)coomy 3a0anuio Imoii uacmu Oyoem HeKomopoe Yucio.
Omo uucno nado 3anucamo 6 d1ank omeemos Ne 1 cnpasa om nomepa 3ada-
Hus (B3-BS5), nauunan c nepeoii knemouxu. Kasxcoviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KlemoUuKe 8 COOMEEMCmeul ¢
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt pusuueckux eenuuun nu-
canb He HYIHCHO.

JIBa rpy3a oquHaKoBO Macchl M, cBS3aHHbIE He- M M —

pPacTSHKMMOW M HEBECOMOM HHTBIO, IBUXKYTCS T10 Wm

TJIaJKOW TOPHU3OHTAJIBHOW TOBEPXHOCTH TOJ 7
9

JIEHCTBHEM TOPU30HTAIBHOMN CHIIBI ', IPUIIOKESHHOW K OJJHOMY U3 TPY30B (CM.

PHCYHOK). MUHHMaIIFHOE 3HaYEHHE CHIIBI F, TIPH KOTOPOW HHUTH OOpHIBAETCS,
paBHo 12 H. IIpu xakoii cuine HaTs>KEHUST HUTh 0OphIBaeTCs?

HarpeBaemslit ipy MOCTOSIHHOM JaBJICHUH HI€aTbHBIA OJHOATOMHBIM Ta3 co-
Bepmm padoty 2000 [Ix. Kakoe KommdecTBO TEIIOTH OBLIO MepeiaHo ra3y?

[poBonsmmii cTrepkeHb AMUHON / =20 cM ABIKETCS MMOCTYMATENbHO B OJHO-
POTHOM MAarHMTHOM IOJIE CO CKOPOCTBIO U =1 M/C Tak, YTO YroJ MexXIy
CTepKHEM M BEKTOpOoM ckopocTtu o = 30° (cMm. pucyHok). DJIC uHIyKINH B
crepkue paBHa 0,05 B. KakoBa HHIyKIMSI MATHUTHOTO OIS ?

Zg

He 3a6y0vme nepenecmu gce omeemul 6 O1aHK omeemos N 1
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Yacrts 3

3aoanus CI-C6 npeocmaensiom codoii 3a0auu, noiHoe peuieHue KOMopvlx
Heobxo0umo 3anucams 6 6nanke omeemog Ne 2. Pexomenoyemca nposecmu
npedeapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewenus 6
onanke omeemoe N 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyouiell 3a0ayu.

B 3a0aue C1 cnedyem 3anucamp pazeepuymulii omeem, nOACHAIOWUIL (u3u-
yecKue npoyeccol, ONUCAHHbIE 8 3a0aue, U X00 AUIUX PACCYHCOCHUIL.

Ha CI)OTOFpa(bI/II/I — DJICKTpHUYCCKasA ICIIb. HaqepTI/ITe NPUHOHUIIHAIBHYIO CXEMY
9TOi menu. Onmpasck Ha 3aKOHBI MOCTOSHHOTO TOKA, OOBSCHHUTE, KaK JTOJDKHBI
U3MCHATHCA (yBeJ’II/I‘{I/IBaTLCH Ui yMeHBIHaTBCSI) MOKa3aHusl aMIepMeTpa H
BOJIBTMETpA TIPH 3aMEHE pe3rcTopa ¢ compoTuBieHHeM 3 OM Ha pe3nucTop ¢
comporuBieHueM 1 Om.

Sl @
1 0Om
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Ilonnoe npasunvhoe pewenue kaxcoou uz zaoay C2—C6 0oniicno 6Knouams
3aKOHbL U (POPMYTIbl, NPpUMEHEHUE KOMOPHIX Heo0X00UMO U O00CHAMOUHO
0n1A pewienus 3a0auu, @ makdce mMamemamuyecKue npeoodpazoeanus, pac-
yemol C YUCIEHHLIM OMEEHOM U, HPU HEeOOXO00UMOCHmU, PUCYHOK, HOAC-
HAIOWUIL peuleHue.

ITysst 7eTUT TOPU3OHTATIBHO CO CKOPOCTHIO Uy = 400 M/c, TomagaeT B Jaexaui

Ha TOPHU30HTAIFHOH ITOBEPXHOCTH JbJa OPYyCOK M OTCKaKMBAaeT B 0OpaTHOM
1
HAaIpaBIeHUH CO CKOPOCTHIO 3 vy. Macca 6pycka B 90 pa3 Gosnblie Macchl my-

. KoadduimenT TpeHus ckonbxeHus Mexay OpyckoM u mpaoMm p = 0,1. Ha
KaKoe paccTosHHe S MepeMeCTHTCs] OPYyCOK K MOMEHTY, KOTZla €ro CKOpOCTh
ymensmutces Ha 20%?

WUneanpHplii 0JHOATOMHBIN Ta3 B koiuuecTtBe 1 moabp 7T
cHavana wm3otepmudeckn pacmupwics (7; =300 K). 3.
3areM ra3 M30XOpHO HArpeiy, MOBBICHB JaBJICHHE B 3
pas3a (cM. pucyHOK). Kakoe KOMHYECTBO TEIUIOTHI MO-
JIy4uJI Ta3 Ha yqactke 2 — 37

DNEeKTPOH BIETAaeT B DJIEKTPUUECKOE IOJIe, CO3JaHHOE IByMs Pa3HOMMEHHO
3apsHKEHHBIMU IJIACTUHAMH TIOCKOTO KOHAEHCATOpa, CO CKOPOCThIO L (U << c¢)
HA PABHOM PACCTOSHHUHU OT HHUX (CM. PHCYHOK). PacCTosiHEE MEX Ty IIaCTHHAMU
d, nnuHa tactul L (L >> d). TIpu xakoil MUHUMAaNbHON Pa3HOCTH MOTEHIHA-
JIOB MEX]y IUIACTUHAMH KOHJICHCATOPA 3JIEKTPOH HE BBUICTUT U3 HEro?

[+ + + + + + 1]
%

Ha skpaHe ¢ MOMOIIBIO TOHKOIl JIMH3BI IIOTYy4YEHO H300paXKeHHe IpeaMeTa ¢
TIATUKPATHBIM YBCIIMUCHUCM. HpenMeT OTOJABUHYJIHN OT JIMH3bI HA 2 cMm BIOJb
ee TJIaBHOW ONTHUYECKOil OCH. 3aTeM 3KpaH NPH HEM3MEHHOM II0JIOKCHUH JINH-
361 iepeaABHHYH Ha 30 cM Tak, 9T00BI H300paskeHHe CHOBA CTao pe3knM. Om-
pelenuTe yBeInYeHHE BO BTOPOM CIIydae.

OO6pasen, comepXamyil paguii, WcIyckaeT o-dacTulpl. CpeHUN HUMITYJIbC
gactui p = 1,0-10"° kr-m/c. Macca o-uactuus pasra 6,7-107" kr. 3a 1 4 BbI-
nemnsiercst sHeprus E = 100 [x. CkombKo oi-4acTHIl HCIycKkaeT obpasers 3a 1 ¢?
DHeprueil oTnaun saep, y-u3IydeHHEM M PeIATUBHCTCKHMHU 3ddexramu mpe-
HeOpeub.
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapuant Ne 310
I/IHCprKHI/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

JIis BBITTOTHEHHST 3K3aMCHAIMOHHOW pa0oThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyT). Pabora cocrout u3 3 wacreil, Brirouarommx 36 3ana-
HUMH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHHiO TaeTcs
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUILHBINA TOIBKO OJTHH.

Yacts 2 comepxut 5 3amanuit (B1-B5), Ha KoTOpHIE ClemyeT mAaTh Kpart-
kuii otBetT. s 3amannii Bl u B2 oTBeT HeoOXoauMo 3amucaTth B BUJe Habopa
uudp, a st 3agannii B3-B5 B Bune yucna.

Yacte 3 coctout u3 6 3amanmii (C1-C6), Ha KoTOpBIE TpedyeTcs HaTh
Ppa3BEpHYTHIN OTBET.

[Ipu BemmonHennn 3aganuii B3—BS yactu 2 3HaueHHe HCKOMOH BEIHYU-
HBI CIIEAyeT BBIPA3UTh B T€X €AMHUIAX (PU3NYECKUX BEIMYMH, KOTOPHIE yKa3a-
HBl B YCJIOBUM 3afaHus. Eciu Takoro ykazaHusi HEeT, TO 3HaU€HHE BETUYHHBI
cienyet 3anucate B MexayHapoanoi cucteme eaunul; (CU). Ilpu Beruucie-
HUM pa3pelaeTcs UCIoIb30BaTh HENPOTrPAMMHUPYEMBbIH KaJIbKyJIsATOD.

BHumaTenbHO npouyuTaiTe Kajk[aoe 3aJaHue U IpeajaraeMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IOCHE TOro, KakK Bbl HMOHSUIH
BONPOC U MPOAHAIN3UPOBAIN BCE BApUAHTHI OTBETA.

Boinonusiite 3aganus B TOM HOpsIKE, B KOTOPOM OHM JaHbl. Eciau  Ka-
KO€-TO 3aJlaHu€ BBI3BIBAET y Bac 3aTpylaHEHUe, ponyctute ero. K npomyiuen-
HBIM 33JJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BaC OCTAHETCS BpeMsl.

3a BBITIOJHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3a/IaHUH TaeTcs OJMH WK 00-
nee 6ayutoB. bamibl, momydeHHbIe BAMU 3a BBINIOJHEHHBIC 3aJIaHUsI, CYMMHUPY-
forcst. [TocTapaiiTech BBIIOJIHATH KaK MOKHO OOJIbINE 3aaHnuii U HaOpaTh Hau-
OoJtbIIIee KOJIMIECTBO OAJUIOB.

Kemsaem ycnexa!
Hwxe mpuBeicHbI CIIPaBOYHBIE JaHHBIC, KOTOPHIE MOTYT IIOHATOOUTHCS
BaM TP BBITIOJTHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO TU

YCkopenue CBO60}1HOFO majieHus Ha 3emiie

rpaBUTAlIMOHHAsA TOCTOAHHAA

YHUBEPCaJIbHAsA ra3oBas [IOCTOSTHHasA

rnoctosiiHas bompmana
MOCTOSIHHAs. ABOTagpo
CKOPOCTb CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

UIEKTPUUYECKUH 3apsin)
noctosinHas Ilnanka

n=3,14
g=10wm/c?
G=6,7-10" HmY/kr?
R = 8,31 JIx/(monp-K)
k=1,3810" /K
Na =610 momp !

c=310*m/c

k= L 9-10° H-mMY/Kx’
4me,

e=1,610"Kn

h=6,610"" x-c

Coomuouwtenue mexncoy pasiuduHviMu eOUHUYAMU
0K=-273°C

laem =1,66-10 xr
1 aToMHast eAMHUIIA MAcChl 3KBHBajcHTHA 931,5 M>B
15B=1,610"° I

TeMmepaTypa
aTOMHasi CAMHUIIA MACChI

1 57IeKTPOHBOJIBT

Macca wacmuuy

JJIEKTPOHA 9,1-10°'kr ~ 5,510 *a.e m.

MIPOTOHA 1,673-10% kr ~ 1,007 a.e m.

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

IThomunocmo MOJICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’
KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnan mennoemkocms
Bomel  4,2-10° Jk/(xr-K)
mpa  2,1-10° ox/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHUHILA 130 JIx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOJBI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
YyryHa

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

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

Hopmanwvuvie yenosun:  nasnenue 10° ITa, Temmeparypa 0°C

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

asora 28107 xr/monb Kucjaopozaa
aprona 40-10° Kr/MomB uTus
BOJIOpOJIa 2-10° kr/moms Mo IeHa
BO3/yXa 29.107 Kr/MomB HEoHa
reyus 4107 xr/moms

32:107 kr/monm

6-10° Kr/moib
96-10~ Kr/momnb
20-107° xr/mMoinb

YIJICKUCIIOTO ra3a 44107 xr/monb
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Yactp 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bInoIHAEM020 6amu 3a0anusn (A1-A25) nocmasvme 3HaAK «X» 6 KleHmoOUKe,
HOMED KOMOPOU COOMEemcneyen Homepy blOpanto20 6aMuU omeema.

Ha pucyske mnpencraBieH rpaduk
3aBUCHMOCTH MOZYJNSl CKOPOCTH U
aBTOMOOWIIS OT BpeMeHH t. Onpenenu-
Te 10 rpauKy MyTh, IPONUAECHHBINA aB-
tomobuiem 3a Bpems ot 0 1o 30 c.

3) 200 M 4) 250 M

B uHepuuanpHOH CHCTEME OTCYeTa HEKOTOpas CHia COOOIIaeT Telay Maccou
2
8 kr yckoperue 5 m/c”. KakoBa Macca Tena, KOTOPOMY Ta JKe CHJIa COOOIIaeT
2
yckopenue 4 m/c”?

1) 6,4 xr 2) 10 xr 3) 12,8 kr 4) 20 kr

Ky6uk maccoil 1 Kr MOKOUTCSI Ha IVIAAKOM T'OPU30HTAIIb-
AMAAL, HOM CTOIIE, CKATBIH ¢ GOKOB NPYKUHAMH JKECTKOCTBIO

7, ky=400H/M u k=800 H/M (cMm. pucynok). Ilepsas

NpyXXnHa cxkata Ha 4 cM. BTopast npyxuHa IeHcTByeT Ha KyOHK C CHIIOH

1) 8H 2) 16H 3) 32H 4) 48 H

9
Iapbl OBUKYTCA CO CKOPOCTSAMM, IIOKa3aHHBIMU HAa PHUCYHKE, U ]
crankuBatoTcad. Kak Oyner HampaBlIeH CyMMAapHBIH HMITYJIbC S

1IapOB MOCTIE CTOIKHOBEHUS, €CIIH yIap abCONOTHO yIPYTHiA? J)gz

1) —» Z)T 3)/4 4)\

[[Tapuk, MOABEIICHHBIN K MOTOJKY Ha JUIMHHOW JIETKOM HEPACTSHIKUMOU HUTH,
COBeEpIIaeT KOJIeOaHus, TOAHUMASACH HAJl MOJIOKCHHEM PaBHOBECHSI Ha MaKCH-
ManbHyI0 BbICOTY 20 cM. MakcumanbHas KUHETHYECKas 3HEprus IIapukKa B
nporecce konedbanuit pasHa 1 /x. Macca mapuka paBHa

1) 1Tkr 2) 0,5 xr 3) 0,2 xr 4) 0,1 xr
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Ha pucynke mokazan npodums X, M
Oerymeil BOJHBI B HEKOTOPHIH
MOMEHT BpeMeHH. Pa3zHocTh a3
Kosrebanmit Touek 1 u 5 paBHa

D)
2)
3)
4

wla 3 vja
W

IMapuk, ABMKYIUMHICS IO INIAAKOW TOPU3OHTAIBLHOW MOBEPXHOCTU CO CKOPO-

CTBIO U, HAJIETAeT Ha JIeXKAIMI Ha TOW K€ MOBEPXHOCTH OoJsiee TSHKENBIN Ima-

puK. B pe3ynbTaTe 4acTUYHO HEYNPYIroro yiapa MEpBbId IIApUK OCTaHOBMIICS,

npudeM 75% ero nepBOHAYAIBHON KHHETHYECKOW HEPrHH IEepelnio BO BHYT-

peHHIOI0 SHepruto. KakoBa ckopocTs BTOpPOro IIapHKa Hocie yaapa?

2) 1 v 3) 3 v
2 4

1
1) ZU 4) 0,7v

PaccTosiHiE MEXITy COCEIHMMH YACTUIIAMHU BEIECTBA B CPEIHEM BO MHOTO pa3
MPEBBIMIACT pasMEPbl CaMUX YaCTHII. 3T0 YTBEPKACHUEC COOTBETCTBYET MOACIN
CTPOEHHUsI

1) TompKO ra3os

2) TOJIEKO aMOP(HBIX TeJT

3) ra3oB W KHIKOCTEH

4) ra30B, KUIKOCTEH M TBEPABIX TEI

Pa3spexkeHHbIi KHACIOPOJ B 3aKPBITOM COCYyJE HM30XOpHO oxJjaxaaercs. Ecnu
JIaBJIeHHE KHCIIOPO/a YMEHBIIHMIOCH B 2 pa3a, TO ero abCoNOTHAs TeMIleparypa
CTaja HIKe B
1) 9pas 3) 2 paza

2) 2 pas 4) 3 paza

Jx
KT -
TBI HYXKHO 3aTPaTHTh, YTOOBI KYCOK 3TOT0 METayla MacCod 5 KI' Harperb OT
20°C mo 100°C?

1) 40 x[x

VaenbHas TEIIOEMKOCTh METajlia paBHa 500 . Kakoe komnyecTBo Temio-

2) 200 xJIx 3) 250 x/Ix 4) 300 xIx
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Kycok npaa onyctunu B Tepmoc ¢ Bogoi. Hauanenas temnepatypa napaa 0°C,
HayajbHasg TeMueparypa Bolbl 30°C. TemnoeMKOCTBIO TepMOca MOXHO IIpe-
HeOpeub. [Ipu mepexone K TEIJIOBOMY PaBHOBECHIO 4acTh Jibaa maccoi 210 T
pacrasnma. YeMmy paBHA HCXOIHAs Macca BOJIBI B TepMoce?

1) 550 2) 1100t 3) 1650 T 4) 2200 r

Ha PUCYHKC IIOKa3aH I.lI/IKJ'II/I'IeCKI/Iﬁ mpouecc M3MCHCHUA p

o 1
COCTOSIHUS ITOCTOSTHHOM MacChl OJTHOATOMHOI'O HJ€aIbHOIO 2
raza. Ha xakoM yuactke mporiiecca paboTa ra3a MOJOXKH-
TeJbHA W PaBHA TOJYYCHHOMY ra30M KOJHYECTBY TEIUIOTHI? 0 4 S
1) 1-2 2) 2-3 3) 3-4 4) 4-1
JlBa OMHAKOBBIX JITKHAX LIAPHUKA IOJBEIICHBI Ha
IeTKOBBIX HUTAX. Oba mapuka 3apsauin OJuHa-
KOBBIMH TOJOKUTEIBHBIMU 3apsimamu. Ha xakom A E B
U3 PUCYHKOB M300paKeHbI 9TH JIBa MapUKa?
1) Tompko A 2) tonbko b 3) Ttompko B 4) Aub

Ha ¢ororpadun — snexrpuueckas mnemns. Ilokazanus BOIBTMETpA JaHBI B BOJIb-
Tax, aMIepMeTpa — B aMIiepax.

UeMy paBHO CONpPOTHUBJIEHHE HEU3BECTHOrO pesucropa? BombTmerp u ammep-
METp CUMTATh HACATIBHBIMH.

1) 10m 2) 20m 3) 30m 4) 40m
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9
- IIpoTtoH p MMeeT CKOPOCTh U, HAIPABIECHHYIO T'OPH30H-
p v TalbHO BIOJb MPAMOTO JUIMHHOTO NMPOBOJHUKA C TOKOM 1
—-—<—— - (cM. pucyHok). Kyna HampaBneHa AedcTByoIas Ha IPOTOH
I cuia Jlopenma?

1) BepTHKANBHO BBEPX B IIIOCKOCTH PHCYHKA T

2) BepPTHKAIBHO BHH3 B INIOCKOCTH PHCYHKA

3) rOpU3OHTAILHO BJIEBO B INIOCKOCTH PUCYHKA <—
4) nepneHAUKYISIPHO IUIOCKOCTU PUCYHKA OT Hac ®

HudpakpacHoe H3TyueHHE UCIYCKAIOT

1) 2MEeKTPOHBI MPU MX HAMPABICHHOM JBH)KCHUH B ITPOBOIHUKE
2) aTOMHBbIC S/Ipa MPU UX HPEBPAIICHUNX

3) mo0Oble HarpeThie Tena

4) mo0ble 3apsHKCHHBIC YaCTHIIBI

TodeuHBIif ICTOYHUK CBETa pacIoiokeH B (okyce coOmparomieid TOHKON JIMH-
361. [Tocie mpoxoskaeHus Yepes INH3Y JIydH OT 3TOT0 HCTOYHHKA

1) moiayT napasiesbHO INIABHOW ONTHYECKOM ocH

2) cobepyTtcs B hokyce

3) cobepyTcs B TOUKE, paCIOIOKEHHONW MEXKIY JIMH30M U GOKYyCOM
4) cobepyTcst B TOUKE, HAXOAIICHCS 32 TBOHHBIM (POKYCOM

B uHeprmanbHO# crcTeMe OTCYeTa CBET PaclpOCTPAHSETCS B BAKyyMe CO CKO-
pocTtbio ¢. CaMoJIeT JIETUT HaJ MOBEPXHOCTHIO 3€MJITH CO CKOPOCTBIO U U 3aXKH-
raeT curHajbHble OrHU. C KaKoi CKOPOCTHIO OTHOCUTENHHO 3EMIIM PacCIpOCTpa-
HSETCA CBETOBOM cHUrHaI?

c+v

Dc+o 2) c-v 3) ¢ 4) 2

K ucrounuky nocrostuaoro toka ¢ 9JIC 12 B u BHyTpeHHUM CONPOTHUBICHUEM
2 OM noakiIIo4YeH pe3ucTop. Kakoe KoiaM4ecTBO TEIUIOTHI BBIICISETCS B PE3U-
crope 3a 1 ¢, ecnu HanpspkeHHe Ha kiemmax ucroyHuka pasHo 10 B? Compo-
THBJICHHE COCANHHUTEIBHBIX IIPOBOIOB IPEHEOPEKIMO MAJIO.

1) 2 Jix 2) 8 Jlx 3) 10 Jx 4y 12 Jix



EAunHbIN rocyaapcTBeHHbIN 9k3ameH, 2009 r. PU3NKA, 11 knacc 310-4/6

B Ta61mue MNPUBCACHBI 3HAYCHU DHCPIrUHu U1 BTOPOTO W YETBECPTOIr'O0 SHCPIC-

A21

A22

A23

TUYECKUX YPOBHEH aTOMa BOJOPOJA.

Howmep ypoBus OHeprus, 107" Ik
2 -545
4 ~ 1,36
KakoBa sneprust (pOTOHA, M3Ty4aeMOTr0 aTOMOM IIPH IMEPEXOJe C YETBEPTOro
YPOBHS Ha BTOPOM?

1) 4,09-10"° JIx
2) 1,36-107" Ix
3) 6,81-10 " Jix
4) 54510 JIx

OL-M3ITyYeHHEe — 3TO MOTOK
1) weliTpoHOB

2) BIEKTPOHOB

3) mpoTOHOB

4) sanep renus

Kakas u3 yka3aHHBIX HIDKE peakIui sBiseTcs B-pacnagom?
D B ENp+ et v,

2) TAl+ 3He—— J2P+ {n

3) ¢n+ 'GAg—> P Ag Ty

4) dn+ZU— PBa+ 3eKr+34n

O0pasel] paJinOaKTHBHOTO PaJus HAXOJHUTCS B 3aKPBITOM cocyae. Slmpa pamus
223

sy Ra HcnpITBIBAIOT O-pacmaz ¢ nepuoaoM nonypacnana 11,4 cyrok. Onpene-
JIUTE YUCIIO aTOMOB Tenus B cocyae uepe3 11,4 cyTok, eciu obpaszer; B MOMEHT
TIOMELIEHHUS €T0 B COCY COJEpKal 2,6o1018 aTOMOB pausi-223.

1) 0,65-10'® 2) 1,3-10" 3) 1,95-10' 4) 2,6-10'®
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HCO6XOJII/IMO OKCIICPUMCHTAJIBHO BBIACHUTH 3aBUCHUMOCTH INEPUOJA MAJIbIX KO-

A25

neGaHnil MaTeMaTHYeCKOTO MasTHHKA OT BEIIEeCTBA, U3 KOTOPOTO M3TOTOBICH
rpy3. Kakyro mapy MasTHHKOB MOXKHO B34Th AJIs 3ToH 1ienu? ['py3bl MaSTHUKOB
— TOJbIE IIAPUKU U3 MEOU U AJOMUHHS OJAMHAKOBOM MAcChl U OJUHAKOBOTO
BHEIIHETO AUaMeTpa.

® Al Cu Cu Al
Al © Cu @ Al Cu®

B MUJIAHAPE IO MOPIIHEM HAXOJAUTCH MOCTOSTHHASA Macca paspeKECHHOI'O rasa.
JlaBieHne rasa mocTosHHO U paBHO 1,5:10° ITa. Ha pucyHKe MOKa3aHBI pe3yiib-
TaTbl UBMCPCHUSL 00BeMa rasa ¢ MOBBIIICHHEM TEMIICPATYypPhI. HOI‘peIHHOCTI: n3-
Mepenus Temneparypsl AT=+ 10K, oosema AV==0,5 1. Uemy npuMmepHO
PaBHO YKCIIO MOJICH Ta3a Mo MopIiHeM?

A
V’ 1073 M3____T___'I'____|____l____r___r___'[____l_'
7Y T L
0 200 400 600 800 T,K
1) 0,3 moms 2) 0,4 moxnb 3) 1,5 moxb 4) 2,5 monb
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Yactn 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEYIWUX NPAsUIbHOMY OmEeny. Imy nocie008amenbHOCHy Cle-
dyem 3anucame cHaAuana 6 MeKCm IK3AMEeHAUUOHHOU padomel, a 3amem ne-
penecmu 6 onank omeemog Ne 1 6e3 npobenog u opyzux cumeonos. (Lugppet ¢
omeeme MOZym nOGMOPAMbCAL.)

IlocTossHHAs Macca OJHOATOMHOIO HAEAIBHOTO Ta3a B H30XOPHOM IIpOIlecce
MoJTyyaeT OT HarpeBaTelsi Koun4uecTBO TernoTel O > 0. Kak MeHstoTcs B 9TOM
Iporecce AaBIeHHEe, TeMIIepaTypa i BHYTPEHHS SHEPIHs 3TOro rasa?

K xax1o0ii mo3uum nepBoro croyidia noadepuTe COOTBETCTBYIONIYIO TTO3ULIUIO
BTOPOTO M 3alUIINTE B TAOJHIlYy BHIOpAHHBIC IH(PHI MO COOTBETCTBYIOMIUMHE
OyKBaMHu.

OU3NYECKHE BEJIMYMHBI
A) naBieHwue rasa

b) Temmeparypa rasa

B) BHyTpeHHsIsI SHEpTHs ra3a

X N3BMEHEHUA
1) yBenuuuBaercs
2) yMeHbIIaeTcs

3) He u3MeHseTcs

A b B

YcTaHOBUTE COOTBETCTBHE MEXIy (HopMylaMu AJis BEIYUCICHUS (PU3MICSCKUX
BEJIMYMH B CXE€Max ITIOCTOSIHHOI'O TOKA M Ha3BaHUSAMH 3THX BEJIMYMH.

B dhopmynax ucnosib30BaHbl 0003HAYCHUS:

I — cuna Toka, U — HanpshkeH#e, R — COIPOTHBIICHUE PE3UCTOPA.

K kaxa0¥ Mo3WIMU TEpBOro CTOJONA MOJ0EPUTE COOTBETCTBYIONIYIO MO3H-
IIUIO BTOPOTO W 3aITMIINATE B TAOJIHUILY BBIOpaHHBIC HU(PHI MO COOTBETCTBYIO-
IMMH OyKBaMH.

OOPMYVIIA OU3BNYECKAA BEJIMYMHA
A) IR 1) MOIIHOCTB TOKA, BRIICIISAIONIASACS Ha PE3UCTOPE
b) IU 2) HampsHDKCHHE Ha PE3NCTOpE
3)  CONPOTHBICHUE PE3UCTOpPA
4)  3apsja, IPOTEKIIUI Yyepe3 Pe3ucTop
A b
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Omeemom K Ka)coomy 3a0anuio Imoii uacmu Oyoem HeKomopoe 4ucio.
Imo uucno nado 3anucamo 6 é61ank omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-BS5), nauunan c nepeoii knemouxu. Kaxcowviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KIeMOoUKe 8 COOMEEMCMEul ¢
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt gpusuueckux eenuuun nu-
cantb He HYIHCHO.

HauaneHas ckopocTh Temna, OpOIIeHHOTO MO YTIIOM K TOPH30HTY, paBHa 26 M/C.
Teno mogHNMAIOCh OT TOYKH CTapTa 10 BepXHEH TOYKH TPACKTOPHU B TEUCHHE
2,4 c. Yemy paBHA CKOPOCTh 3TOTO Tella B BepXHel Touke TpaekTopuu? Corpo-
THUBJICHUEM BO3/[yXa MPEHEOpeyb.

WneanbHblil OJHOATOMHBIA T'a3 HAaXOAWTCA B PABHOBECHMM B BEPTHKAIBHOM
IIaKOM IITMHIPE IO MOPIITHEM MAccoif m = 5 Kr' M IUIOManbio S = 25 cM’.
Buemnee armocdepHoe napienue po = 10° [la. B pesynprate oX1axkieHus ra-
3a TIOpIIEHb OIYCTUIICS Ha BBICOTY A/ = 4 cM, a TeMIepaTypa ra3a HOHH3HUIAaCh
Ha AT = 16 K. Haiigurte uncio moneit raza noj nopuraeM. OTBET OKPYTIIUTE 10
COTBIX.

Hy‘{OK QJICKTPOHOB, ABWIXKXYIIUXCA CO CKOPOCTHIO

10°m/c, BreTaer B OTHOPOJHOE MATHUTHOE IOJie Mep- 9® ®§® ®
MEHIUKYJSIPHO JIMHUSAM MarHUTHON WHIYKIUH, KaK Mo- _U RR®®
Ka3aHO HAa PUCYHKE, M OTKIJIOHSETCS UM Ha yron 90°. ® ® ®
Paguyc nayrm OKpY)XKHOCTH, TIO KOTOPOH JBMIKYTCS

3JIEKTPOHBI B MarHuTHOM moJje, paBeH 10 cm. Kakoa ®|® ®

cuia, AeicTByromas Ha 31ekTpoH? [lomyueHHbINH OTBET
18
YMHOXBTE Ha 10 ° 1 OKpyTJIATE IO [ENOT0 YHCIA.

He 3a6y0vme nepenecmu ece omeemul 8 61aHK omeemog No 1
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Yacrts 3

3aoanus CI-C6 npeocmaensaiom codoil 3a0auu, noaHoe peuieHue KOMopvlx
Heo0x00umo 3anucamy 6 dnanke omeemog Ne 2. Pexomenoyemcesa nposecmu
npedsapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewrenus e
onanke omeemos N 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyrouieli 3a0ayu.

B 3a0aue C1 cnedyem 3anucamo pazeepHymolii omeent, NOACHAIOWUIL hu3u-
yecKue npoyeccol, ONUCAHHbIE 8 3a0aue, U X00 8AUIUX PACCYHCOCHUIL.

Pezuctop R U Karyllka MHAYKTUBHOCTH L C 3KEJNE3HBIM
CEpJCUYHUKOM MOJKITIOUEHBl K HICTOYHUKY TOKa, KaK MOKa-
3aHO Ha cxeMme. [lepBoHavanbHO K04 K 3aMKHYT, moka-
3aHus ranbBaHoMeTpoB G; u G, paBHBI, COOTBETCTBEHHO,
L=0,1A u L=1A. Yro npousoiier ¢ BeIUYNHON U
HaIpaBJICHHEM TOKa 4epe3 PE3UCTOp TNpU Pa3MbIKAaHUH
kmoda K? Kakum siBjieHHEM 3TO BBI3BaHO?

Ilonnoe npasunvhoe pewenue kaxcoou uz 3aoay C2—C6 00nscHo 6Ka0uams
3aKOHbL U POopMyNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CMAMOYHO
0N pewienus 3a0auu, a Makice mamemamuyeckue npeoopazoeanus, pac-
yempl C YUCIEHHLIM OMEEmOM U, HPU HEOOXO0UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuieHue.

Ha rmmagkoM TOpH3OHTANBPHOM IOy HAaXOAWTCA JUIMHHAs JOCKa Maccoit
M =5 xr. Tlo gocke mox NEeHCTBUEM MOCTOSHHOW TOPU30HTAIBLHON CHUJIBI TATH
nBIKercs: Opycok. Koahduunent Tperns Mexay nockoi u 6pyckom p = 0,2.
CkopocTh OpycKka U OTHOCHTEIBHO TToJIa TocTosHHA U paBHa 0,8 m/c. Ilepso-
HadaJIbHO JJOCKa OTHOCHTENFHO IToJIa TIOKOUTCS. K MOMEHTY, Koraa IBIKEHHE
Opycka OTHOCHTENBHO JOCKH MPEKpaIaeTcsi, Opycok MPOXOIUT 10 JOCKE pac-
CTOHIge L = 0,8 m. Yemy paBHa Macca Opycka?

_Uy

[ —>F
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ITocTossHHAs Macca OJTHOATOMHOI'O HJICaILHOIO ra3a CoBCpmIacT UKITHYCCKHI

Ipoliecc, MOKa3aHHBIM Ha pucyHKe. ['a3 oTaaeT 3a UMK XOJIOJWIBHUKY KOJIH-
gecTBO TEIIOTH |Oy| = 8 kJx. Kakyro paboTy COBEpIIalOT BHEIIHUE CHITBI IIPU
[epexo/ie ra3a U3 COCTOSHUSA 2 B COCTOSIHUE 37

Ilnockast TOpH30HTANbHAS (HUrypa miomansio S = 0,1 M, OrpaHHYeHHAs TPO-
BOJSIIUM KOHTYPOM, HAXOAUTCS B MarHUTHOM Tone. IIpoekiust BekTopa mar-
HUTHOW MHAYKIMU HAa BEPTHKAIbHYIO 0Ch Oz MEAJIEHHO M PaBHOMEPHO BO3-
pactaeT OT HadaimbHOro 3HaueHuss B;z=0,7 Tnm 10 KOHEYHOrO 3HAUEHHS
By7=4,7 Tn. 3a aT0 BpeMs 1o KOHTYpy npoTekaet 3apsn g = 0,08 K. Kakoso
COMPOTHUBJIEHUE KOHTYpa?

IIpoToH BieTaeT B INEKTPUUECKOE TONIE KOHIECH- -
caropa MapajielbHO €ro IUIACTHHAM B TOUYKE, =
HaXOJLIEHCS MOCEPENUHE MEKAY €r0 INIACTH- --O——3-mimimimimimimimimimime
HaMH (CM. PUCYHOK). MUHUMAaIIbHAS! CKOPOCTB, C
KOTOpOW TPOTOH JIOJDKEH BIETETh B KOHJEHCA-
TOp, YTOOBI 3aTeM BBUICTETh M3 Hero, paBHa 350 km/c. J[MMHA TIIACTHH KOH-
JleHcaTopa 5 CM, HampsDKEHHOCTh DIIEKTPHYECKOTO MO  KOHAEHCaTopa
5200 B/m. UeMy paBHO paccTOsIHHE MEXAy IUTaCTHHaMH KoHAeHcaropa? [lome
BHYTpPH KOHAEHCATOPA CYUTATH OJHOPOIHBIM, CHJIOHN TSHKECTH IpeHeOpeyb.

VYpoBHH »3HEprHuM OHICKTPOHA B AaTOME BOJOpOJAa 3ajaroTcs (opMmyon
13,6
E,=-

n 2
n

Hue E; aroM ucnyckaer GpotoH. [ToTok Takux (OTOHOB MajiaeT Ha MOBEPXHOCTh
¢orokaroaa. J{nrHa BONHBI CBETa, COOTBETCTBYIOLIAS KPACHOU rpanuie Gporo-
s} dexra a1 MaTepuana HOBEPXHOCTH (HOTOKATOA, A, = 300 HM. Uemy paBHO
3anupatoniee HanpspkeHue Usyy U1 POTOINIEKTPOHOB, BBUICTAIOIIMX C ITOBEPX-
HoCcTH (hoTOKaTOHA?

B, rnen=1, 2,3, ... . IIpu nepexone u3 cocrosuus E, B cOCTOSI-
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapuant Ne 311
I/IHCprKHl/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

JIis BBITTOTHEHHST 3K3aMCHAIMOHHOW pa0oThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyT). Pabora cocrout u3 3 wacreil, Brirouarommx 36 3ana-
HUMH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHHiO TaeTcs
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUILHBINA TOIBKO OJTHH.

Yacts 2 comepxut 5 3amanuit (B1-B5), Ha KoTOpHIE ClemyeT mAaTh Kpart-
kuii otBetT. s 3amannii Bl u B2 oTBeT HeoOXoauMo 3amucaTth B BUJe Habopa
uudp, a st 3agannii B3-B5 B Bune yucna.

Yacte 3 coctout u3 6 3amanmii (C1-C6), Ha KoTOpBIE TpedyeTcs HaTh
Ppa3BEpHYTHIN OTBET.

[Ipu BemmonHennn 3aganuii B3—BS yactu 2 3HaueHHe HCKOMOH BEIHYU-
HBI CIIEAyeT BBIPA3UTh B T€X €AMHUIAX (PU3NYECKUX BEIMYMH, KOTOPHIE yKa3a-
HBl B YCJIOBUM 3afaHus. Eciu Takoro ykazaHusi HEeT, TO 3HaU€HHE BETUYHHBI
cienyet 3anucate B MexayHapoanoi cucteme eaunul; (CU). Ilpu Beruucie-
HUM pa3pelaeTcs UCIoIb30BaTh HENPOTrPAMMHUPYEMBbIH KaJIbKyJIsATOD.

BHumaTenbHO npouyuTaiTe Kajk[aoe 3aJaHue U IpeajaraeMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IOCHE TOro, KakK Bbl HMOHSUIH
BONPOC U MPOAHAIN3UPOBAIN BCE BApUAHTHI OTBETA.

Boinonusiite 3aganus B TOM HOpsIKE, B KOTOPOM OHM JaHbl. Eciau  Ka-
KO€-TO 3aJlaHu€ BBI3BIBAET y Bac 3aTpylaHEHUe, ponyctute ero. K npomyiuen-
HBIM 33JJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BaC OCTAHETCS BpeMsl.

3a BBITIOJHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3a/IaHUH TaeTcs OJMH WK 00-
nee 6ayutoB. bamibl, momydeHHbIe BAMU 3a BBINIOJHEHHBIC 3aJIaHUsI, CYMMHUPY-
forcst. [TocTapaiiTech BBIIOJIHATH KaK MOKHO OOJIbINE 3aaHnuii U HaOpaTh Hau-
OoJtbIIIee KOJIMIECTBO OAJUIOB.

Kemsaem ycnexa!
Hwxe mpuBeicHbI CIIPaBOYHBIE JaHHBIC, KOTOPHIE MOTYT IIOHATOOUTHCS
BaM TP BBITIOJTHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO TU

YCkopenue CBO60}1HOFO majieHus Ha 3emiie

rpaBUTAlIMOHHAsA TOCTOAHHAA

YHUBEPCaJIbHAsA ra3oBas [IOCTOSTHHasA

rnoctosiiHas bompmana
MOCTOSIHHAs. ABOTagpo
CKOPOCTb CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

UIEKTPUUYECKUH 3apsin)
noctosinHas Ilnanka

n=3,14
g=10wm/c?
G=6,7-10" HmY/kr?
R = 8,31 JIx/(monp-K)
k=1,3810" /K
Na =610 momp !

c=310*m/c

k= L 9-10° H-mMY/Kx’
4me,

e=1,610"Kn

h=6,610"" x-c

Coomuouwtenue mexncoy pasiuduHviMu eOUHUYAMU
0K=-273°C

laem =1,66-10 xr
1 aToMHast eAMHUIIA MAcChl 3KBHBajcHTHA 931,5 M>B
15B=1,610"° I

TeMmepaTypa
aTOMHasi CAMHUIIA MACChI

1 57IeKTPOHBOJIBT

Macca wacmuuy

JJIEKTPOHA 9,1-10°'kr ~ 5,510 *a.e m.

MIPOTOHA 1,673-10% kr ~ 1,007 a.e m.

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

IThomunocmo MOJICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’
KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnan mennoemkocms
Bomel  4,2-10° Jk/(xr-K)
mpa  2,1-10° ox/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHUHILA 130 JIx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOJBI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
YyryHa

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

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

Hopmanwvuvie yenosun:  nasnenue 10° ITa, Temmeparypa 0°C

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

asora 28107 xr/monb Kucjaopozaa
aprona 40-10° Kr/MomB uTus
BOJIOpOJIa 2-10° kr/moms Mo IeHa
BO3/yXa 29.107 Kr/MomB HEoHa
reyus 4107 xr/moms

32:107 kr/monm

6-10° Kr/moib
96-10~ Kr/momnb
20-107° xr/mMoinb

YIJICKUCIIOTO ra3a 44107 xr/monb
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Yactp 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bInoIHAEM020 6amu 3a0anusn (A1-A25) nocmasvme 3HaAK «X» 6 KleHmoOUKe,
HOMED KOMOPOU COOMEemcneyen Homepy blOpanto20 6aMuU omeema.

Ha pucynke mpezacrasieH rpaduk 3a-
BHCHMOCTH MOJXYJSI CKOPOCTH U aB-
TOMOOWIISI OT BpeMeHu f. OnpenenuTe
o TpauKy IMyTh, MPOIICHHBIA aBTO-
MoOMIeM B HHTepBajie BpeMeHH! oT 30
70 50 ¢ mocie Havyaa JBHKCHUSL.

10 2) 50m

0 10 20 30 40 50%cC
3) 100 M

B unepnuanbsHoit cucreme otcuera cuia 50 H coobmaer Temy maccoii 5 kr He-
KOoTOpoe yckopeHue. Kakas cuia cooOIIUT Teny Maccoi 8 Kr Takoe ke ycKope-
Hue?

1) 40H 2) 50H 3) 80H 4) 100 H

ks KyOuk maccoit 1 kr, cxarblif ¢ OOKOB IpYXHHAMH (CM.
/\/\/\/\/ PHCYHOK), MTOKOUTCS Ha TJIaJKOM FOPU30HTAIILHOM CTOJIC.
L [MepBast mpyxuHa cxaTa Ha 4 cM, a BTOpas cxkara Ha 3 CM.
JKectrkocTh mepBoit npyxuHbl paBHa k; = 600 H/m. XectkocTh BTOpOH MpYy-
>KuHbI k, paBHa

1) 300 H/m 2) 450 Hm 3) 600 H/m 4) 800 H/m

]_L[apbl ABUIKXYTCs CO CKOPOCTAMH, IMOKa3aHHBIMHU Ha PUCYHKE, U
IIpU CTOJIKHOBCHHUHU CJIMITIAKOTCA. Kax 6y,I[€T HalpaBJICH UMIIYJIbC
1IapoB 1mocJie CTOJIKHOBEHHMS? >

1) «— 2)1 ORN 4 A

[ITapuk, MOABEIIEHHBIM K MOTONKY Ha JUIMHHOM JIETKOM HEPAacTSKUMOW HUTH,
coBepiaeT kojebaHus. MakcuMaiabHas CKOPOCTh IIapHKa B IMpolecce Konebda-
HUil paBHa 1 M/c. MakcuMalnpHasi BBICOTa MOJbeMa IIAPHKA HaJ MOJIOKCHUEM
paBHOBeCHS paBHA

1) 50 cm 2) 20 e 3) 10 ceum 4) 5cm

© 2009 denepanbHas ciayxba 10 Han30py B cepe oOpasoBanus u Hayku Poccuiickoit denepaunn
Konunposanue He romyckaercst

Ha pucynke mokasan mpopwmms X, M

Oerymeil BOJHBI B HEKOTOPBII 1 ;

MOMEHT BpeMeHH. Pa3zHOCTh (a3

KosrebaHmi Touek 2 1 3 paBHa
T

H - 0 2 4 \ 5, M
2
T

2) 2 3

) n

4) 2n

[[Tapuk Maccoi m, ABMKYIIMMCS IO TIaAKOW TOPU30HTAIBHON IMOBEPXHOCTH,
HaJIeTaeT Ha JISKAIIUHA Ha TOW )K€ MOBEPXHOCTH Oosiee TSHKENbIN mapuk. B pe-
3yJbTaTe YaCTUYHO HEYNPYIoro yjapa MEpBbIM IIApUK OCTAHOBUIICS, MPUUEM
75% ero nepBoHaYaIbHOM KMHETUUYECKOW SHEPrHM MEPEILIO BO BHYTPEHHIOIO
sHepruto. KakoBa Macca BToporo mapuka?

1) m 2) 2m 3) 3m 4y 4m

Kakas-nm1bo YHOPpAAOYEHHOCTh B PACIIOJIOKCHUU YaCTULl BEUIECTBA OTCYTCTBY-
er. O10 YTBEPKACHUC COOTBETCTBYCT MOACIN

1) tombko raza

2) TOJBKO KHJIKOCTH

3) TOJIBKO TBEPAOTO Tena

4) raza, )KUAKOCTH U TBEPAOro Teja

Pa3pexxeHHbII yrIIeKUCIbIA Ta3 H300apHO CxkMMaeTcs. Macca raza IOCTOSIHHA.
Kak Hajj0o I3MEHUTH TeMIepaTypy rasa, 4ro0sl YMEHBIIUTH ero 00beM B 4 paza?

1) moBbIcuTH B 16 pa3
2) TOBBICHTH B 4 paza
3) moHu3UTH B 16 pa3
4) moHu3UTH B 4 pasza

IIpu oxnaxnaenun kycka metayuia Maccoit 3 kr ot 120°C no 20°C BblenuiIoch
KOJIMYECTBO TeIIOTHl, paBHOe 192 k/[k. YienbHas TeIIOEMKOCTh MeTajuia
paBHa
K
1) 380 Aok
kr-K

2) 500 2% 3) 640 2% 4) 900 2%
kr-K kr-K

kr-K
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Kycok npaa onyctunu B Tepmoc ¢ Bogod. HauaneHast temnepatypa nabaa 0°C,
ncxomHass Macca Boapl 1100 1. TemmoeMKoCThIO TepMOca MOXKHO MpeHeOpeUb.
IIpu nmepexoje K TEIUIOBOMY PaBHOBECHUIO 4acTh JibAa Maccod 420 r pacrasuia.
UeMmy paBHa HavaJIbHAs TEMIIEPATypa BOIHI B TepMoce?

1) 11,5°C 2) 15°C 3) 20°C 4) 30°C

Ha pucyHke mokaszaH IMKIHYECKHH MPOLECC M3MEHCHUS
COCTOSIHUS IIOCTOSIHHOM MacChl OJJHOATOMHOTI'O HJ€aJbHOIO
raza. Ha kakoMm ydacTke mporiecca padoTa rasa IMOJIOKH-
TeMbHA M paBHA IOJYYECHHOMY Ta30M KOJHUYECTBY
TETIOTHI?

1) 1-2 2) 2-3 3) 3-4

Ha pucyHke u300pakeHbI TpH Haphl 3apsHKEHHBIX
JITKUX OJWHAKOBBIX IAPUKOB, MOJBCIICHHBIX Ha
IIEJKOBBIX HUTAX. 3HAK 3aps/ia OXHOTO M3 IIaPHKOB
KaXII0W maphl yKa3aH Ha pUCYHKe. B kakom ciydae
3apsia IPyToro IMaphKa MOXET OBITh OTpHIATEICH? A 5 B

1) Tompko A 2) Aub 3) Tonbko b 4) AuB

Ha ¢otorpadun — snexrpudeckas uens. [lokasanus BOJIBTMETpa JaHbl B BOJIb-
Tax, aMIepMeTpa — B aMIIepax.

YeMy paBHO CONPOTHBIICHHE HEU3BECTHOTO pesucTopa? BompTMeTp m ammep-
METp CYHUTATh HJICaTbHBIMU.

1) 10m 2) 20m 3) 30m 4) 40m

© 2009 denepanbHas ciayx0a 10 Han3opy B cepe oOpasoBanus u Hayku Poccuiickoit denepaunn
Komnmposanne He fomyckaercst

9
IIpoToH p WMeeT CKOPOCTh U, HANpaBIEHHYIO TOPH30H- Ji
TaJIbHO BIOJb HPSMOrO UIMHHOTO IPOBOJHHKA C TOKOM [
(cm. pucyHok). Kyzna HampaBneHa neicTByIOIIas Ha MPOTOH *p
% U

cuna Jlopenma F ?

1) meprneHAnKyYISIPHO MIIOCKOCTH PUCYHKA K HaM ©
2) ropH3OHTAILHO BIOPABO B IUIOCKOCTH PUCYHKA —>
3) BepTHKAIBHO BHH3 B IIOCKOCTH PHCYHKA

4) BepTHMKANBHO BBEPX B IIOCKOCTH PHUCYHKa T

PeHTreHoBCcKOE M3ITydeHUE UCITYCKAIOT

1) 21MeKTPOHBI MPOBOAMMOCTH MPH HX YHOPSAOYCHHOM JBHXXEHHH B TPO-
BOJIHUKE

2) ObICTpBIC AIEKTPOHBI IPU TOPMOXKEHHUHU B BEIIECTBE

3) moOble 3apsKCHHBIC YaCTHUIIBI

4) KOPOTKOBOJIHOBBIC PaJHOCTAHIHN

[IpenmeT MambIx pa3MepoB HAXOIWTCS HA JIBOMHOM (POKYCHOM PACCTOSIHUH OT
TOHKOH coOupatomeld nuH3bl. M300paxkeHne mMpeamera, co3laBacMoe OTOH
JIMH30M,

1) nmelicTBUTENFHOE W PACIONOXKEHO Ha IBOMHOM (POKYCHOM pPACCTOSHHH
OT JIUH3BI

2) MHHMOE U PacIoioXeHO B (POKyce JTHH3BI

3) MHHMOE H PACIOJIOKCHO Ha TBOWHOM (POKYCHOM PACCTOSIHUH OT JIMH3BI

4) neWcTBUTENFHOE U PACIIONIOKEHO B (POKYCE JIMH3HI

B uHeprmansHOW crcTeMe 0TCYeTa CBET PACIpPOCTPAHSIETCS B BAKYyMe CO CKO-
pocteio ¢. Cucrema orcuera K, B KOTOpoi HaXOAUTCSI HEMOJBUXKHBIN OTHOCH-
TENIFHO Hee HAOII0aTellb, IBUKETCS C MOCTOSHHOW CKOPOCTHIO D OTHOCHTEIb-
HO 3eMJId 0 MPSIMOH, COEANHSIONIEeNH NCTOYHUKU cBeTa Sy U S;. CBETOBBIE BOJI-
HBI, HUOYIIUE OT HEMOIBMXKHBIX OTHOCHTENBHO 3EMII HCTOYHHKOB, OTHOCH-
TENFHO HAOJIOATENSI UMEIOT CKOPOCTh

o 2) ¢c-v 3) c+o 4) ¢

K ucrounnky nocrostaaoro Toka ¢ 3/IC 20 B u BHyTpeHHHM CONPOTHBICHUEM
2 OM nopxiodeH pe3uctop. KakoBa MOIIHOCTh TOKA, BBLAEISAIONIASCS Ha Pe3U-
CTOpe, eCJIN HallpsHKEHUE Ha KJIeMMax UCTOYHNKa paBHO 18 B? Conporusienue
COEIMHUTENBHBIX POBOJIOB IPEHEOPEKIMO MAJIO.

1) 2Br 2) 10 Br 3) 18 Br 4) 20 Br
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B Ta6nm{e NPUBCACHBI 3HAYCHUSA DHCPIrun AJisi BTOPOTO U YETBEPTOIr'0 SHCPIC-

A21

A22

TUYECKUX YPOBHEH aTOMa BOJOPOAA.

Howmep ypoBus OHeprus, 107" Ik
2 —5,45
4 -1,36
Kakoii nomkna ObITh 9HEprust (OTOHA, MPH MOTJIOMIEHHH KOTOPOro aToM Iepe-
XOJUT CO BTOPOTO YPOBHSI HA YETBEPTHII?

1) 54510 JIx
2) 1,36-107" JIx
3) 6,81-10" Jix
4) 4,09-10" Ix

Jan rpaduk 3aBHCHMOCTH YHC- N 1024
Ja HEpacmaBIuXCsl SIEp BUC-

MyTa g Bi ot Bpemenn. Kaxos st N\t
Hepuox  IoJypacmaja  3TOro D G S S
H30TOIIa BUCMyTa?

-

1) 500 mun 15] |

2) 750 muH 1 !

3) 1000 mu= s+———- | N F— A==

4) 1200 mun { R

S
D
(=
(=)

|
1000 1500 ¢, MuH

OIII/IH M3 BO3MOXHBIX BAPUAHTOB PCAKIINU JCIICHUA sapa ypaHa 23§U BBITTIAAUT

CIIEIYIOIIIM 00pa3oM: ZSSU + 5n—> 2(7) Zr + 13572Te +?

Kakue gacTuiisl 3aMeHEHBI 3HAKOM Bompoca?
1) 2 mpotona

2) 2 anexTpoHa

3) 1 mpotoH u 1 35ekTpoH

4) 2 meifTpona

© 2009 denepanbHas ciayx0a 10 Han3opy B cepe oOpasoBanus u Hayku Poccuiickoit denepaunn
Komnmposanne He omyckaercst

O6pazer; paAnoaKTHBHOTO PAJHs HAXOJWUTCS B 3aKPBITOM cocyne. Snpa paaus

A24

A25

HCTIBITBIBAIOT ~Ol-paclaj ¢ HepuoaoM moiypacmana 11,4 cyrok. Omnpenenute

YHCIO aTOMOB Ielus B cocyae uepe3 22,8 cyTok, ecnu o0pasel] B MOMEHT IO-
1

MEIIEHUs B cocy coaepkain 2,6-10 ¥ aTomoB panusi.

1) 0,65-10' 2) 1,3-10" 3) 1,95-10" 4) 2.6-10"

pr3LI MAasATHUKOB — MCIHBIC IIIAapHUKH.
A b B r

KaKyro H3 IPCIVIOKCHHBIX HMKC MMap MAasiITHUKOB HAaJ10 BBI6paTI>, YTOOBI DKCITE-
PUMCHTAJIBHO BBIACHUTH, 3aBUCUT JIM IEPUO MAJIBIX KoJieOaHuii MaTeMaTHye-
CKOI'O MasiTHHKA OT AJIMHBI HUTH?

1) Aub 2) AuB 3) AuTl 4) BuB

B mmnmHApe 1OA TOpITHEM HaXOAMTCS TOCTOSIHHAS Macca Pa3pesKCHHOTO rasa.
JlaBiieHne ra3a mocTosHHO U paBHO 1,5-10° [Ta. Ha prcyHKe MOKa3aHBI pe3yilb-
TaThl M3MEpEeHH 00BbeMa Tasa ¢ MOBBIIICHHEM TeMueparypsl. IlorpenHocTts u3-
Mepennst temriepatypsl A7 ==+ 10 K, o6sema AV == 0,5 1. MonspHast macca
raza paBHa 32 r/mMoib. UeMy mpuMepHO paBHa Macca rasa IoJ MOpITHeM ?

A
V’ 1073 M3>___T___T_ 1 T TTTTTT L A b
e 2
-
L e R - R
b
0 200 400 600 800 T,K
1) 9r 2) 13r 3) 191 4) 261
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Yactn 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEYIWUX NPAsUIbHOMY OmEeny. Imy nocie008amenbHOCHy Cle-
dyem 3anucame cHaAuana 6 MeKCm IK3AMEeHAUUOHHOU padomel, a 3amem ne-
penecmu 6 onank omeemog Ne 1 6e3 npobenog u opyzux cumeonos. (Lugppet ¢
omeeme MOZym nOGMOPAMbCAL.)

ITocrosiHHass Macca OJHOATOMHOTO HJIEAILHOTO Ta3a B M30TEPMUYECKOM IMPO-
1lecce OTIAaeT XOJOMWIBHUKY KonudecTBO TemoTel Q > 0. Kak menstorcs B
9TOM Hpoliecce 00beM, JaBleHNE U BHYTPEHHSS SHEPTHsI 9TOro raza?

K xax1o0ii mo3uium nepBoro cToydia noadepuTe COOTBETCTBYIONIYIO TTO3ULIUIO
BTOPOTO M 3alUIINTE B TAOJHIlYy BHIOpAHHBIC IU(PHI MO COOTBETCTBYIOMINMHE
OyKBaMHu.

OUBUYECKHWE BEJIMYNHBI
A) oObeM rasza
b) naBnenwue rasa
B) BHyTpeHHsIsI SHEpTrHs ra3a

X USMEHEHU A
1) yBenuuuBaercs
2) yMeHbIlaeTcs
3) He u3MeHsieTcs

A b B

YCcTaHOBUTE COOTBETCTBHE MEXIy (HOpMyJIaMH ISl BEIYHCICHUS (PU3MYCCKUX
BEJIMYMH B CXE€Max ITIOCTOSIHHOI'O TOKA M Ha3BaHUSAMH 3THX BEJIMYMH.

B dhopmynax ucnosnb30BaHbl 0003HAYCHUS:

I — cuna Toka, U — HanpshKeHHe, R — COIPOTHBIICHUE PE3UCTOPA.

K kaxa0¥ Mo3WIMU TEpBOro CTOJONA MOJOEPUTE COOTBETCTBYIONIYIO MO3H-
IIUIO BTOPOTO W 3aITUIIATE B TAOJIHUILYy BBIOpaHHBIC HU(PHI O] COOTBETCTBYIO-
MU OyKBaMHU.

OOPMVIIA OUINYECKAS BEJIMYNHA
A) U 1) 3apsim, mpOTEKIIN Yepe3 pe3ucTop
1 2) cwuia ToKa 4epe3 Pe3ucTop
B) U2 3) MOIIHOCTH TOKa, BEIIEIAIOMAsCS Ha PE3UCTOpe
R 4) CcOIpOTHBIEHHUE PE3NCTOPA
A b

© 2009 denepanbHas ciayxba 110 Han3opy B cepe oOpasoBanus u Hayku Poccuiickoit denepaunn
Konuposanue He nomyckaercst

Omeemom K Ka)coomy 3a0anuio Imoii uacmu Oyoem HeKomopoe 4ucio.
Imo uucno nado 3anucamo 6 é61ank omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-BS5), nauunan c nepeoii knemouxu. Kaxcowviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KIeMOoUKe 8 COOMEEMCMEul ¢
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt gpusuueckux eenuuun nu-
cantb He HYIHCHO.

Kamens Opomen BBepx moja yriom 60° k ropusonty. Yepes 1,0 ¢ ckopocTh
KaMHs HampasiieHa BBepx nof yrioM 30° k ropu3oHTy. ConpoTuBIeHHE BO3IY-
xa mpeHeOpexxuMo Maio. YeMy paBHa HadailbHas CKOPOCTH KamHsA? OTBET OK-
PYTIUTE 210 HEIBIX.

Wneanbublit ogHOoaTOMHBIN a3 B kKonuuecTBe v = 0,09 Monp HaXoAUTCS B paB-
HOBECHH B BEPTHKAIHHOM TIIaAKOM IIJIMHAPE MOJ] OPIIHEM MAaccoif m =5 KT.
Buenree armocdeproe napienne po = 10° [Ta. B pe3ynbrare OXmaKIeHus Ta-
3a TIOpIIEHb OMyCTUIICS Ha BRICOTY Al =4 cM, a TeMIepaTypa ra3a HOHH3HIACh
Ha AT =16 K. Uemy pasHa 1utomians nopimHsa? OTBET BEIPa3UTe B KBaIPATHBIX
caHTHMeTpax (CM”) K OKPYIIHTE IO HEbIX.

Hy‘IOK OJICKTPOHOB BJIETA€T B OJAHOPOAHOC MArHUTHOC

ToJIe TEPHEeHANKYIISIPHO JIMHUASIM MarHUTHOW HMHIYKLHH, oy ®§® oy
KaK II0Ka3aHO Ha PUCYHKE, U OTKJIOHSAETCS UM Ha yroia 90° v R ®
nox neiicteueM cuiibl JlopeHma 9,1~10’18 H. Paguyc nyru

OKPY>KHOCTH, TIO KOTOPOW JBIIKYTCSl 3JEKTPOHBI B Mar- ® ® ®
HUTHOM TmoJie, paBeH 10 cMm. KakoBa ckopocTb, ¢ KOTOpPOit X &® ®

JIEKTPOHBI BJeTeIM B MarHutHoe mone? IlomydeHHBIiH
-6
OTBET YMHOXbTe Ha 10 M OKpYyIJIMTE 70 LIEJIOr0 Ynca.

He 3a6y0bme nepenecmu ece omeemul 8 61aHK omeemog No 1
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Yacrts 3

3aoanus CI-C6 npeocmaensaiom codoil 3a0auu, noaHoe peuieHue KOMopvlx
Heo0x00umo 3anucamy 6 dnanke omeemog Ne 2. Pexomenoyemcesa nposecmu
npedsapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewrenus e
onanke omeemos N 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyrouieli 3a0ayu.

B 3a0aue C1 cnedyem 3anucamo pazeepHymolii omeent, NOACHAIOWUIL hu3u-
yecKue npoyeccol, ONUCAHHbIE 8 3a0aue, U X00 8AUIUX PACCYHCOCHUIL.

JBe onunakoBbie namiibl JI; u JI, moakir04eHbl K UCTOYHU-
Ky TOKa, OJJHa — MOCJIEAOBATENbHO C KaTYIIKONW MHIIyKTHB-
HOCTH L C jKeJie3HbIM CepACYHUKOM, a Apyrasi — mocjaenoBa-
TENbHO ¢ pe3uctopoM R (cM. pucyHok). IlepBoHauanbHO
kirou K pazoMkHyT. Onummre pa3HuIly B paboTe JTaMIOYeK
npu 3amblkanuu kiatoda K. Kakum siBneHuneM BbI3BaHa 3Ta
pazauna?

Ilonnoe npasunvhoe pewenue kaxcoou uz 3aoay C2—C6 00nscHo 6Ka0uams
3aKOHbL U POopMyNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CMAMOYHO
0N pewienus 3a0auu, a Makice mamemamuyeckue npeoopazoeanus, pac-
yempl C YUCIEHHLIM OMEEmOM U, HPU HEOOXO0UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuieHue.

Ha riragkom ropH30HTaIBHOM IOy HaXOJUTCS JAIHHHAS nocka. Ilo mocke mox
JIECTBUEM TTOCTOSTHHON TOPHU3OHTAILHOW CHJIBI TSATH JBHXKeTCs Opycok. Ko-
3G GUIMEHT TpeHusT MeXIy nockod u Opyckom p = 0,2. CkopocTh Opycka v
OTHOCHTEJIBHO TI0JIa IocTosiHHA U paBHa 0,8 M/c. [lepBoHaYanbHO JOCKa OTHO-
CHUTEJILHO MoJia mokoutcs. K MOMCHTY, KOria IBHXCHHC 6pycr<a OTHOCHUTCJIIBHO
JIOCKH TIpeKpaIaeTcs, Opycok MpoXOoauT 1o jJocke paccrosaue L = 0,8 M. Bo
CKOJIIiO pa3 Macca Jocku 0oJbIle Macchl Opycka?

_Uy

[ —>F
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ITocTostHHAs Macca OJJHOATOMHOI'O HJICAILHOIO ra3a COBEpIIACT UKITHYCCKHI

HpoIecC, TOKA3aHHBIM Ha PUCYHKE. 3a LUK OT HarpeBaTes ra3 MmoxydaeT Ko-
ngectBo TeroTel Oy = 8 kx/Ix. Kakyio paboTy coBepIIalOT BHEUIHHE CHUIBI
IIPY [IEPEXO/IE I'a3a U3 COCTOSAHUSA 2 B COCTOSIHUE 37

[Tnockas ropusoHTankHas ¢urypa miomanso S = 0,1 M, OrpaHUYeHHas MMpo-
BOJALIMM KOHTYPOM, UMEIOIIUM COMpoTHBIeHHEe R = 5 OM, HaXOAUTCS B OJ-
HOPOJHOM MAarHUTHOM moiie. Kakoi 3apsii mpoTeyer mo KOHTYpY 3a OOJNBIION
MIPOMEXKYTOK BPEMEHH, [TOKA MPOSKLHUs BEKTOpa MATHUTHOW MHIYKIIUH Ha BEp-
THKaJb paBHOMEPHO MeHsieTrcs ¢ B, =2 Tn a0 Bp,=—2Ta ?

[IpoToH BiIETaeT B JIEKTPUIECKOE ITOJIC KOHIICH- -
caropa MapauIelbHO €ro IJIacTHHAM B TOUKE, =
HaXoJsLIeHcs MocepeuHe MeXIy IUIaCTHHAMU --& Yoo -
(cM. pucyHOK). MUHHMaIBHAS CKOPOCTbH, C KOTO-
polf TIPOTOH NOJDKEH BIETETh B KOHACHCATODP,
9T0OBI 3aTe€M BBUIETETh M3 Hero, paBHa 350 kM/c. PaccTosHME MeXIy IiacTH-
HaMH{ KOHJIeHcaTopa | CM, HaNpsDKEHHOCTH 3JIEKTPHYECKOrO ITOJIST KOHICHCA-
Topa 5200 B/M. Uemy paBHa JMHA IJIACTHH KOHJAEHcaTopa? DIEKTPUIECKOe
Iojie BHYTPH KOHJEHCATOpa CYHUTATh OJHOPOAHBIM, CHIIOH TSKECTH MpeHed-
peds.

YpoBHH DJHEpPrUM OHIEKTPOHa B aTOME BOIOpOJAa 3amaroTcs (Gopmyioi
13,6

E,=- ’2 3B, rne n =1, 2, 3, ... . [Ipu nepexone nu3 cocrostHus £, B COCTOSI-
n

nue E; atom ucmyckaet ¢otoH. [ToTok Takux (OTOHOB MagaeT Ha MOBEPXHOCTD

¢dorokaTona. 3anuparoiiee HarpsHKeHUE Uit (POTOINEKTPOHOB, BBLICTAIOIIUX C

noBepxHocTH (oTokarona, Us, = 6,1 B. UeMy paBHa uacToTa CBETa Vi, COOT-

BETCTBYIOIIAsl KpacHO# rpanuiie GpoTodddekra s MaTepuana MOBEPXHOCTH

¢dorokarona?
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapuant Ne 312
I/IHCprKHl/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

JIis BBITTOTHEHHST 3K3aMCHAIMOHHOW pa0oThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyT). Pabora cocrout u3 3 wacreil, Brirouarommx 36 3ana-
HUMH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHHiO TaeTcs
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUILHBINA TOIBKO OJTHH.

Yacts 2 comepxut 5 3amanuit (B1-B5), Ha KoTOpHIE ClemyeT mAaTh Kpart-
kuii otBetT. s 3amannii Bl u B2 oTBeT HeoOXoauMo 3amucaTth B BUJe Habopa
uudp, a st 3agannii B3-B5 B Bune yucna.

Yacte 3 coctout u3 6 3amanmii (C1-C6), Ha KoTOpBIE TpedyeTcs HaTh
Ppa3BEpHYTHIN OTBET.

[Ipu BemmonHennn 3aganuii B3—BS yactu 2 3HaueHHe HCKOMOH BEIHYU-
HBI CIIEAyeT BBIPA3UTh B T€X €AMHUIAX (PU3NYECKUX BEIMYMH, KOTOPHIE yKa3a-
HBl B YCJIOBUM 3afaHus. Eciu Takoro ykazaHusi HEeT, TO 3HaU€HHE BETUYHHBI
cienyet 3anucate B MexayHapoanoi cucteme eaunul; (CU). Ilpu Beruucie-
HUM pa3pelaeTcs UCIoIb30BaTh HENPOTrPAMMHUPYEMBbIH KaJIbKyJIsATOD.

BHumaTenbHO npouyuTaiTe Kajk[aoe 3aJaHue U IpeajaraeMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IOCHE TOro, KakK Bbl HMOHSUIH
BONPOC U MPOAHAIN3UPOBAIN BCE BApUAHTHI OTBETA.

Boinonusiite 3aganus B TOM HOpsIKE, B KOTOPOM OHM JaHbl. Eciau  Ka-
KO€-TO 3aJlaHu€ BBI3BIBAET y Bac 3aTpylaHEHUe, ponyctute ero. K npomyiuen-
HBIM 33JJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BaC OCTAHETCS BpeMsl.

3a BBITIOJHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3a/IaHUH TaeTcs OJMH WK 00-
nee 6ayutoB. bamibl, momydeHHbIe BAMU 3a BBINIOJHEHHBIC 3aJIaHUsI, CYMMHUPY-
forcst. [TocTapaiiTech BBIIOJIHATH KaK MOKHO OOJIbINE 3aaHnuii U HaOpaTh Hau-
OoJtbIIIee KOJIMIECTBO OAJUIOB.

Kemsaem ycnexa!
Hwxe mpuBeicHbI CIIPaBOYHBIE JaHHBIC, KOTOPHIE MOTYT IIOHATOOUTHCS
BaM TP BBITIOJTHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO TU

YCkopenue CBO60}1HOFO majieHus Ha 3emiie

rpaBUTAlIMOHHAsA TOCTOAHHAA

YHUBEPCaJIbHAsA ra3oBas [IOCTOSTHHasA

rnoctosiiHas bompmana
MOCTOSIHHAs. ABOTagpo
CKOPOCTb CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

UIEKTPUUYECKUH 3apsin)
noctosinHas Ilnanka

n=3,14
g=10wm/c?
G=6,7-10" HmY/kr?
R = 8,31 JIx/(monp-K)
k=1,3810" /K
Na =610 momp !

c=310*m/c

k= L 9-10° H-mMY/Kx’
4me,

e=1,610"Kn

h=6,610"" x-c

Coomuouwtenue mexncoy pasiuduHviMu eOUHUYAMU
0K=-273°C

laem =1,66-10 xr
1 aToMHast eAMHUIIA MAcChl 3KBHBajcHTHA 931,5 M>B
15B=1,610"° I

TeMmepaTypa
aTOMHasi CAMHUIIA MACChI

1 57IeKTPOHBOJIBT

Macca wacmuuy

JJIEKTPOHA 9,1-10°'kr ~ 5,510 *a.e m.

MIPOTOHA 1,673-10% kr ~ 1,007 a.e m.

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

IThomunocmo MOJICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’
KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnan mennoemkocms
Bomel  4,2-10° Jk/(xr-K)
mpa  2,1-10° ox/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHUHILA 130 JIx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOJBI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
YyryHa

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

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

Hopmanwvuvie yenosun:  nasnenue 10° ITa, Temmeparypa 0°C

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

asora 28107 xr/monb Kucjaopozaa
aprona 40-10° Kr/MomB uTus
BOJIOpOJIa 2-10° kr/moms Mo IeHa
BO3/yXa 29.107 Kr/MomB HEoHa
reyus 4107 xr/moms

32:107 kr/monm

6-10° Kr/moib
96-10~ Kr/momnb
20-107° xr/mMoinb

YIJICKUCIIOTO ra3a 44107 xr/monb
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Yactp 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bInoIHAEM020 6amu 3a0anusn (A1-A25) nocmasvme 3HaAK «X» 6 KleHmoOUKe,
HOMED KOMOPOU COOMEemcneyen Homepy blOpanto20 6aMuU omeema.

Ha pucynke mpencrasieH rpaguk 3a-
BUCUMOCTH MOJYJIL CKOPOCTH U aBTO-
MoOmIIs OT BpeMeHH f. Halinure myTs,
MIPOMICHHBIN aBTOMOOHIIEM 3a BpeMs
ot 0 10 50 c.

1) 0 2) 50m 3) 250 m 4) 350 M

B uHepumampHOM cHCTeMe OTcCueTa HEKOTOpas CHia CoOOIlaeT Tedy Mac-
coit 8 kr yckopenne 5 m/c’. Kakoe ycKopeH#e COOGLIAT Ta iKe CHla Tely Mac-
coit 5 xr?

2 2
1) Swm/c 2) 8m/c

3) 10 m/c? 4) 16 m/c?

o KyOuk Maccoit 1 K OKOUTCS Ha TJIaJKOM TOPU30HTAJb-

HOM CTOJI€, CKaThIii C OOKOB MPY>KWHAMHU (CM. PUCYHOK).

Z ITepBas npy>kuHa cxara Ha 4 ¢M, a BTopas ckaTa Ha 3 cM.

Kectrocts BTOpOI MpyXUHEI k; = 600 H/M. JXKecTkocTh mepBoi mpyXuHHI k|
paBHa

1) 450 H/m

2) 600 H/m 3) 300 H/m 4) 800 H/m

OI[I/IHaKOBI)Ie mapbl ABMXKYTCA C OJWHAKOBBIMHU TII10 MOIYJIIO
CKOpPOCTSIMH B HaIlpaBJIEHUAX, YKa3aHHBIX CTPEJIKAMH Ha PUCYHKE,
1 abCONIOTHO HEeympyro coynapsitorcs. Kak Oymer HampaBlieH

‘\G) AMIYJIbC MIAPOB MOCTIE UX CTOTKHOBEHUS?
-—

2)‘ 3)\ 4)/

I'py3ux maccoii m = 100 r, moABELIEHHBIH K MOTOJIKY Ha IJTUHHON HEpacTsHKU-
MOi1 HUTH, coBeplaeT Konebanus. Ha kakyro MakCUMaJIbHYIO BBICOTY HaJ| I10-
JI0KEHHEM PAaBHOBECHs MOJHUMAETCS TPY3HUK, €CIH €0 MaKCUMalbHasi KUHETH-
yeckas sHeprus pasHa 0,5 J[x? ConpoTuBieHHe BO3yXa HE YIUTHIBATb.

) 1m 2) 0,75 M 3) 0,5m 4) 0,1 um
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Ha pucynke mokaszan mpoduis X, M

Oerymeil BOJHBI B HEKOTOPBIi 1 5
MOMEHT BpeMeHHU. Pa3HocTs da3
Kosrebanmii Touek 1 u 4 paBHa

nx S, M
) 2 0 2 4 \

) w
3) 2n 3

3
4) ==
) 2

IMapuk, IBUKYIIMNCS 1O IN1aJKOM TOpPU30HTAIbHON IOBEPXHOCTH, HAJIETAET HA
JIeKAIIUK HA TOU e TIOBEPXHOCTH OoJiee TSHKENBIN MapuK TeX ke pa3zMepoB. B
pe3yabpTaTe 4acTUYHO HEYIPYroro yaapa MepBbld MIapUK OCTAaHOBUIICA, & BTO-
poit Hauasl ABUTaThCs CO CKOPOCThIO L. IIpu 3ToM 75% mepBoHauaTBHON KUHE-
TUYECKOI 3HEpruy IepBOro IapHKa MEpelulo BO BHYTPEHHIOK sHepruto. Ka-
KOBa CKOPOCTH IIEPBOT0 IIapHKa A0 yaapa?

1) 2o 2) 20 3) 3v 4) 4v

Hanmenbmras YHOPAAOYEHHOCTE B PACTIOJIOKEHNN YACTULl XapaKTCpHA IJId

1) razos

2) xuakocren

3) KpPUCTAIUTMYECKHUX Tell
4) aMopdHBIX Tel

PaspexxeHHBI BOAOPOJA H30TEPMUYECKH CKUMAIOT. Macca rasa IOCTOSHHA.
JlaBiieHye rasza Ha CTEHKU COCYJa YBEIMYHUBAIOT NpHU 3TOM B 5 pa3. IIpu sTtom
o0beM rasza

1) yBenmuures B v/5 pa3
2) yMmeHbIIUTCS B 25 pa3
3) ymenpmuTcs B 20 pas

4) ymeHbIUTCS B 5 pas

Jox

kr-K

nacek co 120°C mo 40°C. IIpu 3TOM BBLAENIMUIOCH KOJHYECTBO TEILUIOTHI, PAaBHOE
108 k/Ix. Yemy paBHa Macca 3TOro Kycka?

1) 1,0kr 2) 1,5kr 3) 2,5kr 4) 3,0kr

Temneparypa Kycka MeTaijia yAelbHOM TerutoeMkocTbio 900 MTOHU3H-
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Kycok npaa onyctunu B Tepmoc ¢ Bogod. HauaneHast temnepatypa nabaa 0°C,
HavanbHasa Temneparypa Boabl 15°C. Mcxoanas macca Bonbl 1100 r. Teroem-
KOCTBIO TEpPMOCa MOYKHO IIpeHeOpeds. B TerioBoM paBHOBeCHH B BOJE ITaBAeT
Kycok Jpraa. Kakas macca mpia pacTasbia B Tpoliecce mepexofa K TEeIJIOBOMY
paBHOBecHi0?

1) 210t 2) 315t 3) 420t 4) 630

Ha pucyHke nokasaH LMKIWYECKUH MpollecC N3MEHEHUs
COCTOSIHUS TIOCTOSTHHOM MacChl OJIHOATOMHOTO HJ€AJIbHOTO
raza. Ha xakoM yyacTtke paboTa BHENIHHX CHJ HaJ ra3oM
TOJIOKUTENbHA U paBHA OTAAHHOMY I'a30M KOJIMYECTBY TETl-
JOTHI?

) 1-2 2) 2-3 3) 3-4

JlBa JIerkMX OJMHAKOBBIX IIAPHKA MOJBEIICHBI HA M-
KOBBIX HHUTSX. 3apsij OJHOIO U3 IIAPUKOB KAXKIOW Maphl
nojoxuTeneH. Kakoil prcyHOK mpaBHIBHO OTOOpaXkaeT
€ro B3aUMOJICHICTBUE C OTPUIATEIFHO 3apsDKCHHBIM  IIIa-
pukom?

1) Tompko A 2) Tonbko b 3) AuB 4) tomnbko B

A B B

Ha dotorpadum — anekrpudeckas nenb. [loka3zaHus BOJIBTMETPA TaHBI B BOJIb-
Tax, aMIIepMETPa — B aMmIiepax.

-

|

YeMy paBHO COIPOTHBIIEHHE HEW3BECTHOro pesucropa? Bosjbrmerp u amrep-
METpP CUHTATh HICATbHBIMHU.
1) 10m 2) 20m 3) 30m 4) 40m
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— >
ONeKTPOH € HUMeeT CKOPOCTh U, HAIPaBICHHYIO TOPU30H- -
TAJILHO BJIOJIb TIPAMOTO JUIMHHOTO MPOBOJHUKA ¢ TokoM | €q U
(cMm. pucynok). Kyna HampaBieHa gelicTByromas Ha 3JeK- - —<1—

TpoH cuia Jlopenua?

1) BIIEBO B IIOCKOCTH PUCYHKA <—

2) BepTHKAIBHO BBEPX B ILIOCKOCTH PUCYHKa T

3) NepIEeHAUKYJISAPHO IIOCKOCTU PUCYHKA K Habmonarento ©
4) BHH3 B IUIOCKOCTH PHCYHKa

I aMMa-u3J1y4YCHHUEC UCITYCKarOT

1) sMeKTpOHBI NP IBIKCHUU B IPOBOIHUKE
2) mroOble HarpeThIe Tena

3) mo0ble 3apsKEHHBIE YaCTUIIBI

4) artoMHbIe AApa MPU UX IIPEBPAIICHUIX

IIpenmer mManblx pa3MepoOB pacloIOKEH Ha INIaBHOW ONTUYECKOHM OCH TOHKOU
coOwmparoIIeit IMH3EI, Ha PACCTOSHAH OT JIMH3BI, OOJIBIIIEM ABOMHOTO ()OKYCHOTO
paccrosHus. Vzo0paxeHue npeamera

1) nmeficTBUTENBHOE U HAXOIUTCS MEXITY (HOKYCOM U TBOHHBIM (POKYyCOM
2) IeWCTBUTENBFHOE U HAXOAUTCS MEXITy JTHH30U 1 (POKYCOM

3) MHHMOE ¥ HaXOIMTCS MEXKIY JIMH30H U POKYCOM

4) neWcTBUTENFHOE W HAXOAUTCS 32 JBOHHBIM (POKYCOM

B kakoif cucteme oTcuera CKOpocTh cBeTa B Bakyyme paBHa 300 000 xm/c?

1) TONBKO B CHCTEME OTCUETa, CBA3aHHOM ¢ 3emieit

2) TONBKO B CHCTEME OTCUETa, cBA3aHHOH ¢ ConHIleM

3) TONBKO B CHCTEME OTCUETa, CBA3aHHOM C JAJICKOH 3Be310H
4) B m000I MHEPIIHATBHON CUCTEME OTCUETa

K ucrounuky nocrosiunoro toka ¢ 3/1C 9 B 1 BHYTpEeHHUM CONPOTHUBICHUEM
0,5 Om nonkitoueH pe3uctop. Kakoe KOJTHYECTBO TEIUIOTHI BHIJIEISIETCA B PE3U-
crope 3a 1 ¢, ecnu cwiia Toka B 1nenu paBHa 2 A? ConpoTHBIEHHE COEIUHU-
TEJNBHBIX TIPOBOIOB MPEHEOPEKUMO MaJIO.

1) 2 Ik 2) 4 Jix 3) 16 Ik 4) 18 Ix
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B Ta6JII/H_IC OPUBCACHBI 3HAYCHUS DHCPTHUU IJIsI BTOPOI'O U TPCTHETO SHECPIreTUIC-

A21

A22

A23

CKUX ypOBHEH aToMa BOAOpPO/a.

Howmep ypoBus Dueprus, 107" Ik
2 —5,45
3 -2,42
KaxkoBa fomkHa ObITh 9Heprus GpoToHa, MPH MOTIOLUIEHUH KOTOPOTo aToM Iepe-
XOJUT CO BTOPOTO YPOBHS HA TPETHH?

1) 7,87-10" Ix
2) 5,45-10" Ik
3) 3,03-10" Jix
4) 2,42.10" Ix

B-uznmyuenne — 31O

1) moTok saep Oepusutus

2) TIOTOK HEHTPOHOB, 00PA3YIONIUXCA B IIEMTHOM PeakIiy
3) TOTOK 3IIEKTPOHOB

4) >1eKTpOMarHUTHBIEC BOJHEI

OIII/IH M3 BO3MOXXHBIX BApHAHTOB PCAKIIUHN ACIICHUSA SA/Jpa ypaHa 23§U BBITJTIANUT

5 9

CIeayonmM 00pa3om: U+ n —> RSr+ 3 Xe + ? Kakne wacTuis!

3aMCHCHBI 3HAKOM BOHpOCEl?

D on 2) 2in 3) 'p 4) 'p+!n

Pabota BeIXO#a 31ekTpoHOB U3 (hoTokaTona paBHa 2 3B. Kakosa sueprus ¢o-
TOHOB, MAJAOIMUX Ha (OTOKATOJ, €CIM MaKCUMallbHAs KUHETUYeCKas dHEPTHUs
(hoTod51eKTPOHOB paBHa 1,5 3B?
1) 0,53B 2) 1,55B

3) 2,03B 4) 3,53B
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HCO6XOIII/IMO OKCIICPUMCHTAJIBHO O6Hapy)KI/ITB 3aBUCUMOCTDb IICpHUOJa MaJIbIX

A25

KOJIeOaHW MaTeMaTHIeCKOTO MasTHUKA OT JUTUHBI HUTH. Kakyto mapy MasTHH-
KOB, TPY3bl KOTOPBIX M3TOTOBJECHBI W3 CTajH, HYXXHO HCIIOJIB30BATh JJISI dTOU
nenu?

e P g % i
Iy] 2) 3) 4)

B nununape nox nopurHeM HaxoauTcs 14 T paspexeHHoro rasa. [lapineHue rasa
OCTOSIHHO U paBHO 1,6-10° [Ta. Ha pucyHKe II0Ka3aHbl Pe3yIbTaThl H3MEPEHHS
o0beMa Ta3a C MOBBIIICHUEM TeMIIepaTypsl. [lorpeniHocTh u3MepeHus: TeMmiie-
parypsl AT =+ 10 K, o6bema AV =+ 0,5 n. Uemy paBHa MoJsipHast Macca rasza?

14 10*3M3“
’ Ty Ty T
L SN R R
I S - B
- e
0 200 400 600 800 T,f(

1) 44 r/monb 2) 32 r/monb 3) 28 r/monb 4) 2 r/™momb
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Yactn 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEYIWUX NPAsUIbHOMY OmEeny. Imy nocie008amenbHOCHy Cle-
dyem 3anucame cHaAuana 6 MeKCm IK3AMEeHAUUOHHOU padomel, a 3amem ne-
penecmu 6 onank omeemog Ne 1 6e3 npobenog u opyzux cumeonos. (Lugppet ¢
omeeme MOZym nOGMOPAMbCAL.)

ITocrosiHHass Macca OJHOATOMHOTO HJIEAILHOTO ra3a B M30XOPHOM IMpolecce
OTJaeT XOJIOAMIBHHUKY KONU4YecTBO TeroThl Q > 0. Kak MeHsI0TCs B 9TOM Mpo-
1iecce TeMIeparypa, 1aBJIeHHue U BHYTPEHHSISI DHEPTUs 3TOro raza?

K xaxoii mo3uiuy nepBoro croyidia noadepuTe COOTBETCTBYIONIYIO TTO3ULIUIO
BTOPOTO M 3alHIINTE B TAOJHIlYy BHIOpaHHBIC IH(PHI MO COOTBETCTBYIOMIUMHE
OyKBaMH.

OU3NYECKUE BEJIMYWHBI
A) Temmeparypa rasa

b) naBnenwue raza

B) BHyTpeHHss SHEprHs rasa

X USMEHEHU A
1) yBenuuuBaercs
2) yMeHbIlaeTcs
3) He u3MeHseTcs

A b B

YCcTaHOBUTE COOTBETCTBHE MEXIy (HOpMyJIaMH JJIsl BEIYUCICHUS (PU3MYICCKUX
BEJIMYMH B CXE€Max ITIOCTOSIHHOI'O TOKA M Ha3BaHUSAMM 3THX BEJIMYMH.

B dopmynax ucnonb3oBanbsl 0003HaveHus: [ — cuna Toka, U — HampshKeHue,
R — conpoTuBIeHNE pE3UCTOPA.

K kaxa0¥ Mo3WIuu MEepBOro CTOJONA MOJ0EPUTE COOTBETCTBYIONIYIO MO3H-
IIUIO BTOPOTO W 3aITUIIATE B TAOJIHUILYy BBIOpaHHBIC HU(PHI O] COOTBETCTBYIO-
MU OyKBaMHU.

OOPMVIIA OU3NYECKAS BEJIMYNHA
A) U 1) 3apsim, IpOTEKIIN Yyepe3 pe3ucTop
1 2) CONpPOTHBIEHHE Pe3nucTOopa
B) %R 3) HampsDKeHHE Ha pe3HCTOpe
4) MOIIHOCTH TOKA, BBIIENSIONIASCS HA PE3UCTOPE
A b
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Omeemom K Ka)coomy 3a0anuio Imoii uacmu Oyoem HeKomopoe 4ucio.
Imo uucno nado 3anucamo 6 é61ank omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-BS5), nauunan c nepeoii knemouxu. Kaxcowviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KIeMOoUKe 8 COOMEEMCMEul ¢
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt gpusuueckux eenuuun nu-
cantb He HYIHCHO.

HauaneHas ckopocTh Temna, OpOIIEHHOTO MO YTIIOM K TOPHU30HTY, paBHa 26 M/C.
B BepxHel TOYKe TPacKTOPHH CKOpPOCTh 3Toro Tena paBHa 10 m/c. CKOJIBKO
BPEMEHH TEJO IMOJHUMAJIOCH OT TOYKH CTapTa JI0 BEpXHEH TOYKH TPAaeKTOPHUH?
ComnpoTHBIIeHHEM BO3IyXa IIpeHedpeds. OTBET OKPYTIINTE A0 JECATHIX.

WneanbHbI 0MHOATOMHBIN ra3 B KonudecTBe v = 0,09 MOJIb HaXOAUTCS B paB-
HOBECHH B BEPTHKAJIBHOM IJIAJKOM IIIUIMHIPE MOJ MACCHBHBIM IIOPIIHEM C
momaeio S = 25 cm’. BHernee atMocdepHoe nasienue po = 10° ITa. B pe-
3yNIbTaTe OXJIAXKAEHHS ra3a MOpIIeHb OMYCTUIICS Ha BBICOTY Ak = 4 cM, a TeM-
nepartypa rasza nonmsunack Ha AT = 16 K. Uemy paBHa macca nopuras? OTBer
OKpYTJIUTE 0 LEIBIX.

JIBe 0-9acTHIBI YCKOPSIFOTCS B PA3IMYHBIX AJICKTPUUECKHUX MOJsix. HavambHas
CKOpPOCTh O0CHMX YacTHIl PaBHA HYJIO. YCKOPSIOIIas Pa3HOCTb HMOTCHIHMATIOB
Broporo moist 400 B. VckopuBIIuecs: 0-4acTHIBI BICTAIOT B OJHOPOIHOE Mar-
HUTHOE TOJIe MEPIEHANKYISPHO BEKTOPY MHAYKIHH. OTHONICHHE PaIilyCcoB

. R
TPAaeKTOpHUil YacTMIl B MATHUTHOM Hole —= =2. UeMy paBHA yCKOPSIOMIAs
1
Pa3HOCTh MOTEHLUAJIOB I1EPBOrO MO ?

He 3a6y0vme nepenecmu ¢ce omeemul 6 6n1ank omeemos No 1




EAnHBIN rocyaapcTBeHHbIN 9k3ameH, 2009 r. PU3NKA, 11 knacc 312-6/6

Yacrts 3

3aoanus CI-C6 npeocmaensaiom codoil 3a0auu, noaHoe peuieHue KOMopvlx
Heo0x00umo 3anucamy 6 dnanke omeemog Ne 2. Pexomenoyemcesa nposecmu
npedsapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewrenus e
onanke omeemos Ne 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem pewienue coomeemcmeyouiell 3a0auu.

B 3a0aue C1 cnedyem 3anucamo pazeepHymolii omeent, NOACHAIOWUIL hu3u-
yecKue npoyeccol, ONUCAHHbIE 8 3a0aue, U X00 8AUIUX PACCYHCOCHUIL.

Pe3ucTop R u KaTylIKa MHOYKTUBHOCTHU L € KEJIE3HBIM CEp-
JICYHUKOM TOJKITIOUEHBl K MUCTOYHHUKY TOKa, KaK MOKa3aHO
Ha cxeme. llepBonayanpHO Kirou K 3aMKHYT, HOKa3aHuUs
raneBaHoMeTpoB G; u G, paBHBI, COOTBETCTBEHHO,
L=0,1A u L,=1A. Yro npousoiiner ¢ BeAUYUHON U Ha-
MpaBJICHUEM TOKa 4Yepe3 pe3ucTop Nnpu pasmbikaHuu kitoda K? Kakum siBie-
HHEM 3TO BBI3BaHO?

Ilonnoe npasunvhoe pewenue kaxcoou uz 3aoay C2—C6 00nscHo 6Ka0uams
3aKOHbL U POopMyNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CMAMOYHO
0N pewienus 3a0auu, a Makice mamemamuyeckue npeoopazoeanus, pac-
yempl C YUCIEHHLIM OMEEmOM U, HPU HEOOXO0UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuieHue.

Ha rnaaxoM ropu3oHTaqpHOM IOy HAXOOUTCS JUIMHHAsS gocka. Ilo nocke nox
JIECTBUEM ITOCTOSTHHON TOPU30HTAIBHOM CHITHI TSATH JABIDKETCS OPYCOK Maccoi
m =1 xr. Koapumment tpenuns Mexay gockoii u 6pyckom p = 0,2. CkopocTs
Opycka v OTHOCHTENBHO Moia TMocTosiHHA M paBHa 0,8 m/c. IlepBoHagambHO
JIOCKa OTHOCHTEIBHO IojJla MOoKoWuTcs. K MOMEHTy, Korja IBIKeHHEe Opycka
OTHOCHUTENBHO JTOCKH TpeKpamaercs, Opycok MPOXOIUT O TOCKE PACCTOSHHE
L= Oi M. UeMy paBHa Macca TIOCKU?

_Uy

[ —>F
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ITocrosiHHas Macca OZIHOATOMHOI'O MAEAIBHOIO I'a3a COBEPILACT UKINYECKUH
mpolece, oKa3aHHbIN Ha pucyHke. [Ipu nepexoje rasa U3 cocTosHus 2 B CO-
CTOSIHUE 3 BHEITHHUE CHITBI COBEPIIAIOT PadboTy 4,3 = 5 kJIk. Kakoe konmudecTBo
TEIUIOTHI a3 I0JIy4aeT 3a LIUKII OT HarpeBaTessa?

ITnockass ropu3oHTaNbHast (Urypa, OrpaHUYCHHAs NPOBOIAIINM KOHTYPOM,
COIPOTUBNIEHHE KOTOporo R =15 OM, HaXOOUTCA B OJAHOPOZHOM MAarHUTHOM
none. [loka mpoeknust BeKTOpa MarHUTHOW MHAYKIMM Ha BepTukanb Oz 3a
0OJNIBIIOI TIPOMEXYTOK BpEMEHHM PaBHOMEPHO MeHsercs oT B, =2 Tn no
By, =—2Tn, no xoutypy nporekaet 3apsn Ag = 0,08 Kn. Haiigure minomans

¢burypsl.

[TpoToH BieTaeT B 3NEKTPHUYECKOE T10JIE€ KOH/ICH-
caropa NapajuleNIbHO €ro IIacTWHaM B Touke, [ L
HAaXOSIIEHCS  [OCepeHe MeXIy ero i~ .~ o
CTHHaMH (CM. PHUCYHOK). MUHHMaibHast CKO-

pOCTh, ¢ KOTOPOH IPOTOH IOJDKEH BIETETH B
KOHJIEHCATOp, YTOOBI 3aT€M BBUIETETH W3 Hero, paBHa 350 km/c. PaccTosHme
MEXIy ITACTUHAMM KOHJEHCAaTopa 1 cM, HanpsDKeHHE Ha ITACTUHAX KOHICH-
catopa 50 B. Uemy paBHa uIMHa IUIACTHH KOoHAeHcatopa? Ilone BHYTpH KOH-
JICHCATOpa CIUTATh OHOPOJHBIM, CHIIOH TSDKECTH NpeHeOpedb.

YpoBHH DJHEpPruM HIEKTPOHa B aTOME BOIOpOJa 3amaroTcs (Gopmyioi
13,6
E =——-5B,tnen=1, 2,3, ... . Ipu nepexoae u3 cocrosuus £, B cOCTOsI-

n 2
n

Hue E, atroM ucmyckaet ¢portoH. [ToTok Takux (OTOHOB MafaeT Ha MOBEPXHOCTh
¢dorokarona. Pabora BbIxoma (HOTOINEKTPOHOB C MOBEPXHOCTU (POTOKATOHA
A = 7,2~10’19 Jx. Uemy paBHO 3anuparouiee Hamnpspkenue U, aist ¢poTo-
3JIEKTPOHOB, BBIJIETAIOIINX C TIOBEPXHOCTH (poToKaTona?
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapuant Ne 313
I/IHCprKHI/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

JIis BBITTOTHEHHST 3K3aMCHAIMOHHOW pa0oThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyt). PaGoTta cocrout u3 3 yacrel, BKIOYaomux 36 3ana-
HUMH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHHiO TaeTcs
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUILHBINA TOIBKO OJTHH.

Yacts 2 comepxut 5 3amanuit (B1-B5), Ha KoTOpHIE ClemyeT AaTh Kpart-
kuii otBet. s 3amanuii Bl u B2 oTBeT HeoOXoauMo 3amucath B BUJE HaOopa
uudp, a st 3agannii B3-B5 B Bune yuncna.

Yacts 3 coctout u3 6 3amanmii (C1-C6), Ha KoTOpBIE TpedyeTcs HaTh
Ppa3BEpHYTHIN OTBET.

[Ipu BeImonHennn 3aganuii B3—BS yactu 2 3HaueHHe MCKOMOM BEIHYH-
HBI CIIEAyeT BBIPA3UTh B T€X €AMHUIAX (PU3NYECKUX BEIMYMH, KOTOPBIE yKa3a-
HBl B YCJIOBUM 3afaHus. Eciu Takoro ykazaHusi HET, TO 3HaU€HHE BETUYMHBI
cienyet 3anucate B MexayHapoanoi cucteme eaunun (CU). Ilpu Beruucie-
HUM pa3penaeTcs UCIoIb30BaTh HENPOTrPAMMUPYEMBIH KaJIbKyJISATOD.

BHuMmaTenbHO npouyuTaiTe Kakaoe 3aJaHue U IpeasiaraéMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IOCIE TOro, Kak Bbl MOHSUIH
BONPOC U MPOAHAIN3UPOBAIN BCE BApUAHTHI OTBETA.

Boinonssiite 3aganus B TOM HOpsIKE, B KOTOPOM OHM JaHbl. Eciau  ka-
KOE-TO 3aJlaHu€ BBI3BIBAET y Bac 3aTpylHEHHe, ponyctute ero. K npomyiuen-
HBIM 33JJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BaC OCTAHETCS BpeMsl.

3a BBITIOJHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3a/IaHUH TaeTcs OJUH WK 00-
nee 6ayutoB. bamibl, moydyeHHbIE BAMU 3a BBITIOJNHEHHBIC 3aJIaHHSI, CYMMHUPY-
forcst. [TocTapaiiTech BBIIOJIHATH KaK MOKHO OOJIbINE 3aJaHnii U HaOpaTh Hau-
OoJtbIIIee KOJIMIECTBO OAJUIOB.

Kenaem ycnexa!
Hwxe npuBeieHbI CIIpaBOYHBIE JaHHBIC, KOTOPHIE MOTYT IIOHATOOUTHCS
BaM TIpH BBITIOJITHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO TU

YCkopenue CBO60}1HOFO majieHus Ha 3emiie

rpaBUTAlIMOHHAsA TOCTOAHHAA

YHUBEPCaJIbHAsA ra3oBas [IOCTOSTHHasA

rnoctosiiHas bompmana
MOCTOSIHHAs. ABOTagpo
CKOPOCTb CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

UIEKTPUUYECKUH 3apsin)
noctosinHas Ilnanka

n=3,14
g=10wm/c?
G=6,7-10" HmY/kr?
R = 8,31 JIx/(monp-K)
k=1,3810" /K
Na =610 momp !

c=310*m/c

k= L 9-10° H-mMY/Kx’
4me,

e=1,610"Kn

h=6,610"" x-c

Coomuouwtenue mexncoy pasiuduHviMu eOUHUYAMU
0K=-273°C

laem =1,66-10 xr
1 aToMHast eAMHUIIA MAcChl 3KBHBajcHTHA 931,5 M>B
15B=1,610"° I

TeMmepaTypa
aTOMHasi CAMHUIIA MACChI

1 57IeKTPOHBOJIBT

Macca wacmuuy

JJIEKTPOHA 9,1-10°'kr ~ 5,510 *a.e m.

MIPOTOHA 1,673-10% kr ~ 1,007 a.e m.

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

IThomunocmo MOJICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’
KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnan mennoemkocms
Bomel  4,2-10° Jk/(xr-K)
mpa  2,1-10° ox/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHUHILA 130 JIx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOJBI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
YyryHa

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

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

Hopmanwvuvie yenosun:  nasnenue 10° ITa, Temmeparypa 0°C

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

asora 28107 xr/monb Kucjaopozaa
aprona 40-10° Kr/MomB uTus
BOJIOpOJIa 2-10° kr/moms Mo IeHa
BO3/yXa 29.107 Kr/MomB HEoHa
reyus 4107 xr/moms

32:107 kr/monm

6-10° Kr/moib
96-10~ Kr/momnb
20-107° xr/mMoinb

YIJICKUCIIOTO ra3a 44107 xr/monb
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Yacrs 1

Ilpu evinonnenuu 3adanui wacmu 1 ¢ onanxke omeemos Ne 1 noo nomepom
6bInoIHAEM020 eamu 3a0anusn (A1-A25) nocmasvme 3HAK «X» 6 KleHmoOUKe,
HOMep KOMOpOil cOOmeencmeyem Homepy 8blOPanHoz0 samu omeema.

IIpu cBOOOIHOM MaJCHHM Teja U3 COCTOSIHUS MOKOSl €r0 CKOPOCTh 32 KaXKIYIO
CEKYH]ly YBEIMYHBACTCS Ha

1) O0wm/c 2) Swm/c 3) 10wm/c 4) 20 m/c

B mHeprmansHON cucTeMe OTcdYeTa YCKOPEHHE Tela Maccoil 3 kr Ha-

TPaB/ICHO BEPTHKANBHO BHU3 H IO MOIY/IIO PaBHO 2 M/c” (CM. pHCY-

Hok). KaxkoB Monyns paBHOAEICTBYOMIEH CHUII, IPUIOKEHHBIX K 3TOMY

Tely, ¥ KyJla OHa HallpaBieHa? -
a

2
1) E H; BepTukanpHO BHU3

2) % H; BepTHKansHO BBEPX

3) 6 H; BepTHKaIbHO BHU3
4) 6 H; BepTHKaIILHO BBEPX

Teno paBHOMEpHO IBIKETCS MO MIockocTH. Cuila JaBlIeHUS Tela Ha INIOCKOCTh
paBHa 40 H, cuna tpenus 10 H. KoadduuneHT TpeHus CKoabKeHus paBeH

1) 08 2) 025 3) 0,75 4) 02

B unepuuansHON cucteMe oTcueTa Mmoj IeHCTBUEM MTOCTOSHHOM CHIIbI UMITYJIBC
MIPSAMOJIMHEHHO OBIDKYyIIErocs Teina 3a 2 ¢ yBenuawics ot 0 1o 4 kr-m/c. Kakosa
BEJIMYMHA DTOM CUIBI?

1) 1H 2) 2H

3) 4H 4) 8H

CamoreT netut co ckopoctsio 300 M/c, ecin ABHTAaTENN caMojeTa pa3BUBAIOT
cymmapnyto cuiy Tru 100 kH. KakoBa MOIITHOCT CHITBI TSITU  ABUTaTENen?

1) 30 MBr 2) 20 MBr 3) 100 kBt 4) 300 kBt
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- B wmomenT BpemeHu f# =0 Tpy3 MaTeMaTHYECKOTO MasTHHKA,  SSyo

HUMEIONIET0 NeproJT Koyiebanuit T M COBEPIIAIOIIETO TADMOHUYECKUE ./ |
KOJeOaHus, MPOXOAHWT Yepe3 TOJNIOKEHHE PaBHOBECHS. 3a KaKoi
NIPOMEXYTOK BPEMEHU C MOMEHTA f; OH IPOXOAUT IIyTh, PAaBHBIA aMIUIUTYE
KoseOaHmii?

1
) T 2) ET

1 1
3) =T 4) =T
) 3 =

ABTOMOOWJIb, JBIKYIIUICS C BBIKIIFOYCHHBIM JIBUTATENIEM, ITpoe3xkaeT S0 M 1o
YKJIOH 1o yriioM 30° K TOPU30HTY M OKa3bIBAE€TCSA HAa TOPU30HTAIILHOM Y4YacTKe
noporu. CKopocTh ero mpu 3ToM coctasisier 30 m/c. KakoBa HaudaibHas CKO-
pocts aBTOMOOMIA? TpenneM nperedpeds.

1) 10 m/c 2) 20 m/c 3) 24 m/c 4) 30 m/c

MostekyIsl Ta30B HaAXOAATCS Ha OONBIINX PACCTOSHUAX JPYT OT ApyTa MO CpaB-
HEHHIO C MX pa3MepaMH, CHJIBI B3aMMOJCHCTBHS MEXIy HUMH HE3HAUHUTEIIHHEL.
OTUM MOXKHO OOBSCHHUTD CIICAYIONIHE CBOWCTBA ra30B:

A. OHH HE COXPAaHSIOT CBOCH (HopMEI,

B. oHE He cOXpaHSIOT cBOETO 00BeMa,

B. nMeroT 00NBIIyIO CKUMAEMOCTb.

Kaxoe(-ue) u3 yrBepkaeHu paBUIbHO(-bI)?

1) Tombko b 2) Aub 3) Tonpko B 4) A,b,B

Kakomy mporeccy B MaealTbHOM Ta3e COOTBETCTBYET Ipa- T
¢ux Ha pucynke? (Macca ra3a He U3MEHSETCS. )

1) u3orepMuUecKkoMy
2) HM30XOpPHOMY
3) u300apHOMY
4) agunabaTHOMY

UeMy paBHO JJaBJIIEHUE HACBILIEHHBIX BOJSHBIX NapoB IpH Temmneparype 24°C,
€CIIM TPU OTHOCHUTEIBHOM BIaxHOCTH 60% MapLualbHOE TaBICHHE BOASHOTO
napa B nioMeleHuu pasHo 1,8 kIla?

1) 1,0 xIla 2) 2,0 xlla 3) 3,0klla 4) 4,0 xlla
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5
p, 10° TTah Ha pucyHKe MOKa3aHO CaThe BO-
4 3

1.0 = Jopona aAByMms crocobamu: 1 —2 u
3 —4. CpaBHuTe pabOTHl BHEIIHIX
CHJI IPH 3TUX MPOIIECcCax.

0,5 | < L 1) Ap=2 Ay
2) A, =05 Az
3) Ap=Au=0
4) Ap=A34=0

\/

2 | Ilpu yBenuueHuM cpeHeld KMHETUYECKOH SHEPIUU XAOTHUYECKOTO JBHKCHHS
MOJIEKYJI TEMIIEpATYpa BEILECTBA

1) moBsimaercs

2) TOHMXaeTcs

3) He u3MeHsieTcs

4) wHOTZA MOBHIIAETCS, MHOTAA TIOHMKACTCS

Cuna B3aMMOJEHCTBUS MEXAY IBYMSI TOUCYHBIMHU 3apsyKEHHBIMU TEJaMHU paB-
Ha F. Kak u3MeHuTCs cuiia B3aUMOJCHCTBHS MEXKIY TElIaMHU, €CIIU KaXKIbIH 3a-
pAI Ha TeJax yMEeHbIINTh B 2 pa3a?

1) yBenuuutcs B 2 pasza
2) yMeHbIIUTCS B 2 pa3a
3) yBenmuwmtcs B 4 pasa
4) ymenbluTcs B 4 paza

4 | Ha rpaduke m3zobOpaxeHa 3aBUCHMOCTH CHIBI [ A A
TOKa B IPOBOJHUKE OT HANPSIKCHUA MCKITY €ro 6
KOHIIaMH. YeMy paBHO CONPOTUBIEHUE IIPO- 4
BOJHHUKA? 2
1) 0,50Mm 0246 81012 17,3
2) 20m
3) 60m
4) 120m
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KBagpatHast paMka pacriojiokeHa B OJHOPOJHOM Mar- — s>

HUTHOM ITOJI€ TaK, KaK MOKa3aHo Ha pucyHke. Hampapme- FH'@—dB»

HHE TOKa B paMKe MOKa3zaHo cTpeikaMu. Kak HampasieHa
cuia, MeHCTBYIOIAs Ha CTOPOHY ad PaMKH CO CTOPOHBI

MarHUTHOTO 1107

1) mepneHOUKYISIPHO TUIOCKOCTH YepTexka, OT Hac
2) TEepHEHIUKYISPHO IIOCKOCTH YepTexka, K HaM
3) BIOJIb HANIPABJICHUS JTMHUHA MarHUTHOW WHIYKITUH

4) cwuna paBHa HYJIIO

Ha pucyske npuBeneHa ¢gororpadust ocuiuiorpaMM HalpsDKEHUS Ha 3JIEMEHTE

3HeKTpH‘IeCKOI>‘I TCIIU U CHUJIBI TOKA B HEM.

AN

ffffffff A/

7

Konebanust 5TUX BEITUYMH UMEIOT

1) pasnmuHbBIe IEpHOABI U HE IMEIOT CABUTA (a3

2) OAWMHAKOBBIC MEPUOIBI, X MEXIY UX KOJICOAaHUAMH CYIIECTBYET CABUT (a3
3) pasnuyHbBIe MEPHOMABI, HO OIMHAKOBBIE YACTOTHI

4) oxuMHAKOBBIC MEPUOIBI, HO PA3INYHBIC YACTOTHI

Ha pucyHke moxasaH XoJ JIy4eil OT TOUEYHOTO MCTOYHMKA CBeTa A depe3 TOH-

KyIO JIMH3Y.

w

!

>
!
/

—
.

A

Uemy paBHO ()OKYCHOE PACCTOSHHE JIMH3bI, €CJIU | KIIeTKa Ha PUCYHKE COOTBET-

ctByeT 1 cm?
1) 20 cm 2) lcm

3) 4cm 4) S5cMm
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KOHIax orpe3ka AB, napamnensHoro skpany. Touka M
OKpaHa HaXOAUTCA Ha NEPIECHIANKYJIIAPE, TPOBEACHHOM
yepe3 cepeanny otpe3ka AB. B touke M Habmogaercs B

1) wHTepdepeHINOHHBIH MUHUMYM

2) uHTep(EePCHINOHHBIH MAaKCUMYM

3) mepHoAMYecKOe YCHIICHHE U OcllabIeHue CBeTa
4) mepuoaMYECKOe U3MEHEHHE YacTOThI CBETa

HarpeBaTenbHblil 3IEMEHT COCTOUT U3 TPEX OJUHAKOBBIX MOCIEIOBATENBHO CO-
€MHEHHBIX CIIUPAJIEH, uepe3 KOTOpbIe TeUET MOCTOSHHBIN TOK. Kak u3MeHuTCs
MOIITHOCTS, OTpedIIsieMast 3TUM IEMEHTOM, eCIIH HalpsDKEHHe, II01aBaeMoe Ha
HETO, YBEIMYUTh B 3 pa3a, a OJHY U3 CIHMpajiell 3aMEHUTh Ha JAPYTYIO C COIMpO-

THUBJICHHEM B 4 paza MEHBIINM?

1) ymeHpmmtes B 3 paza
2) yBemm4uTcs B 3 pasa

3) He U3MCHHTCS

4) yBemmunrcs B 12 pa3

Ha pucynke mpencraBiieHa aparpamma SHEpPreTH-

yeckux ypoBHeM aroma. Kakoil M3 OTMEUYeHHBIX gi
CTpENIKaMHU TIEPEXOJI0B MEXIY HHEpreTHUecKuMHu E;
YPOBHSMH CONPOBOXKIACTCSA IOIVIOIEHUEM KBaHTA [,
C MHUHUMAJILHOW DHEprueii?

E,

1) cypoBHs 1 Ha ypoBeHB 5
2) ¢ ypoBHA 2 Ha yPOBEHS |
3) cypoBHSA 5 Ha ypoBeHB 1
4) c ypoBus | Ha ypoBeHD 2

KakoB 3apsi szppa S9Zn (B eIMHNIIAX HIEMEHTAPHOTO 3apsia)?

1) 98 2) 38 3) 30

4) 68

Kakas yactuia X oGpasyercs B peakuun 4Li + He — 9B+ X?

1) mporon 2) HelTpoH 3) amexTpoH

4) o-gactuma
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Ha Fpa(bm(e MOKa3aHa 3aBHCHMOCTh MAaKCHMAaJIbHOW KHHCTHYCCKOM OHCPrun

A24

A25

(hOTOIIEKTPOHOB, BEIOUTHIX U3 METaJIa, OT JUTMHBI BOJIHBI A JAfOIIETO CBETA.

E.oB1

30+

15+

.

JE PR

(SRR SRy SY N

S

0 100

Kunerndeckast sHeprus (GoTO3IEKTPOHOB MoXkeT ObITh Oonbie 30 3B, ecou Me-

200 A, HM

TaJl OCBEIAETCS CBETOM C JIIMHOM BOJIHBI

1) 10 am 2) 50 am 3) 100 am 4) 200 5™
Ha rpa¢uke n3o6paxkeHa 3aBUCHMOCTb KOOPIUHATHI OyCHHKH X 2
Ha TOPHU30HTAILHOM cnulle oT BpeMeHu. Ha ocHoBanuu rpa- 1

(brKa MOXHO YTBEPXKAATh, YTO 0 p

1) mpoeknus yckopeHus OyCHHKH Ha ydacTke 1 oTpumarenbHa

2) mpoeKIHs yCKOpeHus: OyCHUHKH Ha y4acTKe 2 TOJ0KHUTENbHA

3) yuacTok | COOTBETCTBYeT PaBHOMEPHOMY MABI)KEHHIO OYyCHHKH, a Ha
ydacTke 2 OyCHHKa HEeTOABM)KHA

4) y4acTok 1 COOTBETCTBYET PaBHOYCKOPCHHOMY JBIXXEHHMIO OyCHHKH, a
y4acToK 2 — paBHOMEPHOMY

Ha pucynke uso0paxeH pesyisbTaT [ A x
DKCIIEPHMEHTAIBHOTO HCCIIE0BAHUS
3aBUCUMOCTM  CHJBl  TOKa  OT I
HaNpsDKEHMs Ha JIaMIle HaKaJIUBaHUS.
JIBe Takue jamIbl COEIUHUIIN MOCTIe-
JIOBATEJIbHO U MOJKIIOUMWIA K KIIEM-
MaM aKKyMyJIAToOpa HaIllpsDKEHHEM
12 B. OHE TOTpeOIAI0T CyMMapHYIO - >
MomHocTh 6 Br. KakoBa MOIIHOCTE, 0 3 6 9 12 UB
notpebiseMast OHOHN JaMIOH Ipu ee

HOIKIIIOYEHUH K KJIIEMMaM aKKyMymsTopa?

1) P=3Br
2) 3Br<P<6Br
3) P=6Br

4) 6 Br<P<I12Br
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Yactn 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEYIWUX NPAsUIbHOMY OmEeny. Imy nocie008amenbHOCHy Cle-
dyem 3anucame cHaAuana 6 MeKCm IK3AMEeHAUUOHHOU padomel, a 3amem ne-
penecmu 6 onank omeemog Ne 1 6e3 npobenog u opyzux cumeonos. (Lugppet ¢
omeeme MOZym nOGMOPAMbCAL.)

Bpycok CKOIB3UT IO HAKJIOHHON IUIOCKOCTH BHU3 0e3 TpeHus. UTo MpoucXoauT
TIPU 3TOM C €T0 CKOPOCTBIO, MOTEHIMAIbHON SHEPrueH, MOJIHON MEeXaHUUeCKOH
SHepruen?

K xaxxgo#l mo3unuu mepBoro crojbdua moadepuTe COOTBETCTBYIOLIYIO MO3H-
[0 BTOPOTO U 3aIUIINTE B TaOJIMILy BEIOpaHHbBIE HU(PHI O COOTBETCTBYIO-
MU OYKBaMH.

OU3NYECKHUE BEJIMYMNHBI UX N3SMEHEHUE
A) ckopocThb 1) yBenuuuBaeTcs
b) mnoreHumanbHas sHEpPrUs 2) yMeHbIIaeTcs
B) nonnas mexaHuueckasi SHEprus 3) He u3MeHsercs

A b B

VYcTaHOBUTE COOTBETCTBUE MEKAY (PM3MUYCCKUMH SIBICHUSMH M MPHOOpaMH, B
KOTOPBIX UCIIOJIB3YFOTCS W HAOIIOAAIOTCS 3TH SIBJICHUSL.

K xax10¥ MO3UIMH TIEPBOro CTOJIONA MOAOEPUTE COOTBETCTBYIONIYIO TIO3HITUIO
BTOPOTO W 3alUIINTE B TAOJHILY BHIOpAHHBIC IH(PHI MIOX COOTBETCTBYIOMINMHU

OyKBaMHu.
OU3NYECKUE SIBJIEHUA I[MPUBOP
A) TemoBoe u3mydeHHE 1) CseroBon
b) dudpaxums 2) TIpu3MCHHBIH CIEKTPOCKOIT
3) udpaxnmonHas penieTka
4) Ilpubop HOYHOTO BUACHHS
A b
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Omeemom K Ka)coomy 3a0anuio Imoii uacmu Oyoem HeKomopoe Yucio.
Omo uucno nado 3anucamo 6 d1ank omeemos Ne 1 cnpasa om nomepa 3ada-
Hus (B3-BS5), nauunan c nepeoii knemouxu. Kasxcoviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KlemoUuKe 8 COOMEEMCmeul ¢
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt pusuueckux eenuuun nu-
canb He HYIHCHO.

M, M —>  JlBa rpy3a, CBSI3aHHbBIC HEPACTSIKUMOMN U HEBE-
1

BS

! I % ; COMOH HUTBIO, ABWXKYTCS IO INIAIKOW TOpU-
7 30HTAJIbHOW IIOBEPXHOCTU IIOJ NEHCTBUEM IO-

—
PHM3OHTAJIBHOM cuiibl F, MPUIIOXKEHHOW K Tpy3y mMaccod M; =2 Kr (cM. pucy-
HOK). MuHHMManbsHas cuia F, Ipu KOTOpoi HUTH oOpbIBaeTcs, paBHa 18 H. W3-
BECTHO, YTO HUTh MOXKET BBLAEpXkKaTh Harpy3ky He Oomee 10 H. Yemy paBHa

Macca BToporo rpysa?

HarpeBaeMsblil 1IpH TIOCTOSTHHOM JIaBJICHUM HJICANBHBIA OJJHOATOMHBIH a3 co-
Bepumwi padoty 2000 [Ix. Kakoe KomuuecTBO TEIUIOTH OBLIO MEepeaHo ra3y?

[IpoBomsmuii cTepkeHb MMHON [ =20 cM JABMKETCS MMOCTYIATEIBHO B OJHO-
POIHOM MAarHHUTHOM TOJIE€ CO CKOPOCTBIO U= 1 M/C Tak, YTO Yroid MeXIy
CTepP)KHEM M BEKTOpoM ckopocth o =30° (cM. pucyHok). DJIC mMHAyKINH B
crepkHe pasHa 0,05 B. KakoBa uHAyKIIMSE MarHUTHOTO T10JIs1?

~g

He 3a6y0bme nepenecmu ece omeemul 8 o1anK omeemog No 1
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Yacrts 3

3aoanus CI-C6 npeocmaensiom codoii 3a0auu, noiHoe peuieHue KOMopvlx
Heobxo0umo 3anucams 6 6nanke omeemog Ne 2. Pexomenoyemca nposecmu
npedeapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewenus 6
onanke omeemoe N 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyouiell 3a0ayu.

B 3a0aue C1 cnedyem 3anucamp pazeepuymulii omeem, nOACHAIOWUIL (u3u-
yecKue npoyeccol, ONUCAHHbIE 8 3a0aue, U X00 AUIUX PACCYHCOCHUIL.

Ha ¢ororpaduu — anexrpudeckas nenb. HauepTute NPUHIMITHATIBHYIO CXEMY
9T0i menu. Onupasck Ha 3aKOHBI TOCTOSHHOTO TOKA, OOBSCHHUTE, KaK JTOJDKHBI
W3MEHATHCA (YBEITMUMBATHCS WM YMCHBIIATHCS) IMOKA3aHUS amIlepMeTpa U
BOJIBTMETpA IIPH 3aMEHE pe3rcTopa ¢ compoTuBiIeHHeM 3 OM Ha pe3nucTop ¢
conpotuBienneM 1 Om.
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Ilonnoe npasunvhoe pewenue kaxcoou uz zaoay C2—C6 0oniicno 6Knouams
3aKOHbL U (POPMYTIbl, NPpUMEHEHUE KOMOPHIX Heo0X00UMO U O00CHAMOUHO
0n1A pewienus 3a0auu, @ makdce mMamemamuyecKue npeoodpazoeanus, pac-
yemol C YUCIEHHLIM OMEEHOM U, HPU HEeOOXO00UMOCHmU, PUCYHOK, HOAC-
HAIOWUIL peuleHue.

Bpycku ¢ maccamMu m 1 3m CKOJB3AT MO TOPU3OHTAIBHOW TOBEPXHOCTH IOCKH
HaBcTpedy Apyr Apyry. CkopocTr OpycKOB mepeln yIapoM IMPOTHBOIIOIOXKHEL 1
PaBHBI IO MOAYIIO Uy =3 M/C y Kaxkaoro. bpycku ciumaroTcss U ABHXKYTCS 3a-
TeM moctynarenbHo. KodhuuueHT TpeHnsT CKOMBKEHHS MEXIy OpyCKaMH H
nockoir pu=0,2. Ha xakoe paccTtostHHE S IepeMecTsTCs CIUMIIHEcs OpyCKH K
MOMEHTY, KOT'Ia X 00IIast CKOpOCTh yMeHbIIHTCS Ha 40%?

WneanbHblil ONHOATOMHBIA TIa3 B VA
KOJIMYEeCTBE 1 MOJIb CHayajga HU30-
tepmudecku cxamu (7, = 300 K).
3areM ra3z Harpeiu, NOBBICHB JIaB-
neHne B 3 pasa (cM. pucyHok). Ka-
KO€ KOJMYECTBO TETUIOTHI MOJTYYHIT
ra3 Ha y4yactke 2 — 3? 0 P 2p 3 p

T T T+ <+ 1 DIeKTpOH BJIETaeT B JEKTPUUECKOE IO MEXIY

0 JBYMSI Pa3HOUMEHHO 3apsDKCHHBIMH ILIACTHHAMH

IUIOCKOTO  KOHIICHCATOpAa CO CKOPOCTBIO U

[ — - - - - 1 (v<<c)napauienbHO MIACTHHAM (CM. PHCYHOK).

PaccrosHme Mexny minacTHHamu @ d, JUTHHA

wiactud L (L >> d). Onpepenure cMEHICHUE JIEKTPOHA OT ITEPBOHAYAIBHOTO

HalpaBJICHUs] TIPH BBUICTE W3 KOHICHCATOPA, €CITH Pa3HOCTh MOTCHIIHAJIOB
MEXKIY IUTACTHHAMU AQ.

JIunza ¢ okycHbIM paccrosiHreM 10 cM JaeT Ha IKpaHe W300paKeHHe Mpe.-
MeTa C IATHKPATHBIM YBEJIMYECHHEM. DKpaH MEepeIBHHYIIM BJOJb TJIABHON
OIITHYECKOI OCH JTMH3bL. 3aTeM MPH HEM3MEHHOM IOJIOKESHUH JIMH3bI [IePE/IBH-
HYJIM TpPEIMET, YTOObI H300pakeHne CHOBa CTAll0 pe3kuM. B aTom ciyuae mo-
Jy4eHO M300paKeHHE C TPEXKpPaTHBIM yBeNWdeHHeM. Ha CKONBKO CIBHHYIH
sKkpan?

OO6pazen, conepXamuii pajuif, WCIycKaeT o-9acTulpl. CpemHuil UMIYJIbC
YacTHIl p = 1,0-10’]9 kr-mM/c. Macca o.-4aCTHITBI paBHA 6,7~10’27 kr. 3a 1 94 BBI-
nensiercst sueprus E = 100 /x. CKoJIbKO Q-9acTHIl HCITyckaeT oOpaserr 3a 1 ¢?
DHeprueil oTgadn gaep, y-u3IydeHHEM U PeIATUBHCTCKUMH 3ddexTamMu mpe-
HeOpeub.
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapuant Ne 314
I/IHCprKHl/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

JIis BBITTOTHEHHST 3K3aMCHAIMOHHOW pa0oThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyt). PaGoTta cocrout u3 3 yacrel, BKIOYaomux 36 3ana-
HUMH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHHiO TaeTcs
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUILHBINA TOIBKO OJTHH.

Yacts 2 comepxut 5 3amanuit (B1-B5), Ha KoTOpHIE ClemyeT AaTh Kpart-
kuii otBet. s 3amanuii Bl u B2 oTBeT HeoOXoauMo 3amucath B BUJE HaOopa
uudp, a st 3agannii B3-B5 B Bune yuncna.

Yacts 3 coctout u3 6 3amanmii (C1-C6), Ha KoTOpBIE TpedyeTcs HaTh
Ppa3BEpHYTHIN OTBET.

[Ipu BeImonHennn 3aganuii B3—BS yactu 2 3HaueHHe MCKOMOM BEIHYH-
HBI CIIEAyeT BBIPA3UTh B T€X €AMHUIAX (PU3NYECKUX BEIMYMH, KOTOPBIE yKa3a-
HBl B YCJIOBUM 3afaHus. Eciu Takoro ykazaHusi HET, TO 3HaU€HHE BETUYMHBI
cienyet 3anucate B MexayHapoanoi cucteme eaunun (CU). Ilpu Beruucie-
HUM pa3penaeTcs UCIoIb30BaTh HENPOTrPAMMUPYEMBIH KaJIbKyJISATOD.

BHuMmaTenbHO npouyuTaiTe Kakaoe 3aJaHue U IpeasiaraéMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IOCIE TOro, Kak Bbl MOHSUIH
BONPOC U MPOAHAIN3UPOBAIN BCE BApUAHTHI OTBETA.

Boinonssiite 3aganus B TOM HOpsIKE, B KOTOPOM OHM JaHbl. Eciau  ka-
KOE-TO 3aJlaHu€ BBI3BIBAET y Bac 3aTpylHEHHe, ponyctute ero. K npomyiuen-
HBIM 33JJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BaC OCTAHETCS BpeMsl.

3a BBITIOJHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3a/IaHUH TaeTcs OJUH WK 00-
nee 6ayutoB. bamibl, moydyeHHbIE BAMU 3a BBITIOJNHEHHBIC 3aJIaHHSI, CYMMHUPY-
forcst. [TocTapaiiTech BBIIOJIHATH KaK MOKHO OOJIbINE 3aJaHnii U HaOpaTh Hau-
OoJtbIIIee KOJIMIECTBO OAJUIOB.

Kenaem ycnexa!
Hwxe npuBeieHbI CIIpaBOYHBIE JaHHBIC, KOTOPHIE MOTYT IIOHATOOUTHCS
BaM TIpH BBITIOJITHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO TU

YCkopenue CBO60}1HOFO majieHus Ha 3emiie

rpaBUTAlIMOHHAsA TOCTOAHHAA

YHUBEPCaJIbHAsA ra3oBas [IOCTOSTHHasA

rnoctosiiHas bompmana
MOCTOSIHHAs. ABOTagpo
CKOPOCTb CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

UIEKTPUUYECKUH 3apsin)
noctosinHas Ilnanka

n=3,14
g=10wm/c?
G=6,7-10" HmY/kr?
R = 8,31 JIx/(monp-K)
k=1,3810" /K
Na =610 momp !

c=310*m/c

k= L 9-10° H-mMY/Kx’
4me,

e=1,610"Kn

h=6,610"" x-c

Coomuouwtenue mexncoy pasiuduHviMu eOUHUYAMU
0K=-273°C

laem =1,66-10 xr
1 aToMHast eAMHUIIA MAcChl 3KBHBajcHTHA 931,5 M>B
15B=1,610"° I

TeMmepaTypa
aTOMHasi CAMHUIIA MACChI

1 57IeKTPOHBOJIBT

Macca wacmuuy

JJIEKTPOHA 9,1-10°'kr ~ 5,510 *a.e m.

MIPOTOHA 1,673-10% kr ~ 1,007 a.e m.

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

IThomunocmo MOJICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’
KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnan mennoemkocms
Bomel  4,2-10° Jk/(xr-K)
mpa  2,1-10° ox/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHUHILA 130 JIx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOJBI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
YyryHa

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

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

Hopmanwvuvie yenosun:  nasnenue 10° ITa, Temmeparypa 0°C

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

asora 28107 xr/monb Kucjaopozaa
aprona 40-10° Kr/MomB uTus
BOJIOpOJIa 2-10° kr/moms Mo IeHa
BO3/yXa 29.107 Kr/MomB HEoHa
reyus 4107 xr/moms

32:107 kr/monm

6-10° Kr/moib
96-10~ Kr/momnb
20-107° xr/mMoinb

YIJICKUCIIOTO ra3a 44107 xr/monb
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Yacrs 1

Ilpu evinonnenuu 3adanui wacmu 1 ¢ onanxke omeemos Ne 1 noo nomepom
6bInoIHAEM020 eamu 3a0anusn (A1-A25) nocmasvme 3HAK «X» 6 KleHmoOUKe,
HOMep KOMOpOil cOOmeencmeyem Homepy 8blOPanHoz0 samu omeema.

Tesno OpolIeHO BEpTHKAIBHO BBEPX C HAYAIBHON CKOpocThio 15 M/c. KakoB Mo-
IyJib ckopocTd Tena 4epe3 0,5 ¢ mocne Havyana asmxeHus? CoIpOTHBICHHE
BO3J[yXa HE yUHUTHIBATb.

1) 10 m/c 2) 15m/c 3) 17,5 mlc 4) 20 m/c

Ha rpaduke u300paxkeHa 3aBUCUMOCTh YCKOPCHHS T€-  dy
Ja OT BPEMEHH B HMHEPIHAIBHON CUCTEME OTCYETa.
CpaBuute cuibl F; u F,, AEWCTBYIOIIME HA TEJIO B
NIPOMEXYTKH BpeMeHU OT 0 10 #; ¥ OT #; 11O 5.

B _

Teno paBHOMEPHO ABHXKETCSA IO HAKIOHHOW IulockocTH. Ha Hero neicTByroT
cuna tpeus 10 H u cuna HopmansHoro masneHus miockoctd 40 H. Koadbdu-
LUEHT TPEHUSI CKOJBKCHUS PaBEH

1) 0,8 2) 0,2 3) 0,5 4) 0,25

B uHepumanbHO# cucTeme OTcueTa MoA AeicTBUeM Topmossed cuibl 12 H
MPSIMOJIMHENHO ABMXKYIIEeCs TeNo yepe3 2 ¢ ocTaHOBMWIOCh. KakoBa BenndunHa
HMMITYJIbCa 3TOM CHJIBI 32 9TO Bpems?

1) 6 Hc 2) 12H-c 3) 24H-c 4) 36 Hc

C Kakoil BBICOTHI MagacT M4 Maccor 0,3 KT M3 COCTOSHUS MOKOS, €CJIH €ro KH-
HETHYECKas SHEPTHs MPH NMajeHnu Ha 3emitro paBHa 60 [[x? [Totepsimu sHEprUn

3a CHCT COIIPOTUBJICHUA BO3ayXa npeHe6peqL.
1) 10m 2) 20 M 3) 25m 4) 30
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v

MareMaTHYECKUI MasSTHUK OTKJIOHMJIA Ha HEOOJBIION yroJa oT no- A
JIOKEHHSI PAaBHOBECHS M OTITyCTHIN Oe3 HadambHOI ckopoctn. Ye- /|
pe3 Kakyr 4acTh Iepuoja Koynebanui 1 MOTeHIMATbHAsT SHEPTHs
MasiTHUKa BHOBB JOCTHTHET MakcumyMa? CONpOTHUBIIEHHEM BO3IyXa MpeHeO-
peub.

1 1
1) T 2) =T 3)) =T 4) =T
) ) % ) 3 )

1
8

ABTOMOOWIIB, ABMXKYIIUIICA C BBIKIIIOUEHHBIM JBHTaTeNIeM, HA TOPU3OHTAIBHOM
ydacTke goporu uMeer ckopocts 20 m/c. Kakoii Oyner ero ckopocTs, KOTaa OH
npoeneT 50 M MO YKJIOH MO CKJIOHY ropsl nof yriaom 30° k ropuszonty? Tpenu-
eM mpeHeOpeys.

1) 10 m/c 2) 20 m/c 3) 30 m/c 4) 40 m/c

MouteKyibsl Ta30B HaXOAATCS Ha OOJBIIMX PACCTOSHUAX APYT OT JApyra Io CpaB-
HEHHIO C MX pa3MepaMi, MO3TOMY CHIIbl NMPUTSHKEHHS MEXKIY HUMH HE3HauH-
TEJBHBI. DTHM MOXHO OOBSICHUTH CJIEIyIOIINE CBOHCTBA ra3oB:

A. oHM IpHHUMAIOT (OpMy cocyaa,

b. oHn 3aHMMaIOT BeCh NPEICTaBICHHBIH 00bEM,

B. oHM 5erko cxuMaroTcs.

Kakoe(-ne) n3 yTBep)KaeHHUH IpaBUIBHO(-BI)?

2) Tonmbko A u b 4) A,b,B

1) Tombko b 3) Tombko B

Kakomy mpolieccy B HI€albHOM ra3e COOTBETCTBYET
rpa¢uk Ha pucyHke? (Macca raza He U3MEHSETCS. )

1) uzorepmMuyeckomy

2) amunabaTHOMY

3) u30XOpHOMY 0 v
4) m3obapHOMY

INapruanbsHOE TaBleHHE BOASHOrO mapa B Bosayxe npu 24°C pasno 1,8 klla,
JIaBJIEHHE HACBHIIICHHBIX BOJASHBIX IapoB Ipu 3Toit Temmeparype 3,0 x[la. O1-
HOCHTEJIbHAs BIQKHOCTh BO3/yXa paBHa
1) 90% 2) 60%

3) 50% 4) 30%
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I'a3 moj MOpIIHEM pACHIMPWIICS W Te- Ps 10° Ia 1 2

pewen u3 cocTosHus | B cocTosHME 2 LSp-- i

(cm. pucynok). Kakyro paboty cosep- 0 S SR N -

[ ras? A
s

1) 1,5-10° Ix o

2) 310 Jlx 0 01 02 03 Vw0

3) 1,2 Jx

4) 02 Iix

Kak m3menurcs CpE€aHAA KUHETUYCCKaA DOHEPTUA MOJICKYJIT UJICAJIbHOI'O ra3a npu
YBEIMUCHAH €r0 a0CONIOTHOM TeMmeparypsl B 2 pa3a?

1) He u3MeHuTCS

2) yBenauuuTcs B 2 pasza
3) yBenuuutcs B 4 paza
4) OTBET HEOJAHO3HAUEH

JIBa OMHAKOBBIX TOYEUHBIX 3apsa PacloyIOKEHbl HA HEKOTOPOM PAacCTOSIHUU
Ipyr oT npyra. PaccrosHue Mexy HUMU yBenuuuBaroT B 4 pasza. Kak HyxHO
HN3MEHHTH BETMUNHY KOKIOTO M3 3apsAH0B, YTOOBI CHIIA HX 3JIEKTPOCTATHIECKO-
T'0 B3aUMOJAEHCTBUS ocTanachk npexxHei? (M3MeHsieM Benn4nHy 000HX 3apsioB,
TaK, YTO OHM OCTAIOTCS OJJHAKOBBIMN).

1) yBenuuuts B 4 paza
2) yBenuuuTh B 2 pasza
3) yBenmuuuth B 16 pa3
4) ymeHbIIUTH B 4 paza

Ha rpaduke m3obpaikena 3aBHCHMOCTb | A 4

CWIbl TOKa B NPOBOJHUKE OT HaAIPSKE- ’

HUA MEXIy ero koHuamu. Yemy paBHO 6

COIIPOTHBIIEHHE IPOBOIHIUKA? 4

1) 0,25 0m 5

2) 40m

3) 50m 0 5 10 15 20 25 U,B
4) 20 Om
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KBagpaTHast paMka pacrmoyiokeHa B OZHOPOIHOM Mar- — >

HUTHOM I10JIE€ B IJIOCKOCTH JTUHUI MarHUTHOW MHITyKITUU FH'é—dB_)
Tak, Kak MOKa3aHO Ha pHCcyHKe. HampaBieHune Toka B
paMke moka3aHo cTpeikamu. Kak HampaBiieHa cuia, Aei-
CTBYIOIIAsi HA CTOPOHY ab paMKH, CO CTOPOHBI MAarHWT-
HOTO 1071517

1) mepneHAWKYISPHO IIIOCKOCTH YepTeka, OT Hac
2) HepneHIMKYISPHO INIOCKOCTH YepTeKa, K HaM
3) BepTHKAJIBHO BBEPX B IUNIOCKOCTH YepTexa

4) BepTHUKAIFHO BHU3 B INIOCKOCTH YePTEKa

Ha ¢ororpadun — ocumuiorpaMmbl CHIIBI TOKA B JIBYX Pa3JIMYHbBIX 3JIEMEHTaX
EKTPUYECKOH IIETH.

NN/

OTH KoJIe0aHus UMEIOT

1) Pa3INYHBIC aMIITTUTYIbI, HO OJTMHAKOBBIC YaCTOTHI
2) Pa3IMYHBIC aMIITUTY bl U PA3JINYHBIC YaCTOTHI

3) OTMHAKOBBIC aMITIJIUTY bl U PA3JINYHBIC YaCTOTHI
4) O/TMHAKOBBIC aMIIJIUTY bl U OJMHAKOBBIC YaCTOThI

Ha pucyHke mokas3aH X0 JIydeil OT TOYCYHOTO MCTOYHHKA CBeTa A 4epes TOH-
KYIO JIMH3Y.

=

) 4

KaxoBo ¢oxycHOe paccTosiHUE JIMH3BL, eclii | KlleTKa Ha pUCYHKE COOTBETCTBY-
er 1 cm?

1) 10 c™m 2) 12cMm 3) 3cm 4) 4™
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B OAHY TOYKY MNPUXOIAT ABC KOTCPCHTHBIC CBETOBBLIC BOJIHBI C PAa3HOCTHIO (1)3.3

A20

A21

A22

KoseOanuii, paBHOU 7. B 3TO# TOUKe HabmIOMaeTCs

1) MMHUMYM UHTEHCUBHOCTH

2) MakCUMyM MHTEHCHBHOCTHU

3) cpenHsist MHTEHCUBHOCTD

4) 4epemoBaHHE MAKCUMYMOB H MHHUMYMOB

HarpeBaTenbHblil 31€MEHT COCTOUT U3 TPEX OAMHAKOBBIX CIMpaJieH, epBas U3
KOTOPBIX ITOCJIICAOBATCIBHO MOAKIIOYCHA K IABYM APYIrUM, COCAWHCHHBIM IIa-
pamiensHo. Yepes3 HarpeBaTeNbHBIM 3JEMEHT TEYET MOCTOSHHBIN TOK. Kak u3-
MCHHUTCA MOIIHOCTb, HOTpC6J’ISIeMa$[ OTHUM DJICMCHTOM, €CJIN HAIIPSAXKCHHUE, oA~
BAaEMOE Ha HET0, YMEHBIIUTH B 3 pa3a, a IEpBYIO CIUPAb 3aMEHUTb HA JIPYTyIO
C CONIPOTHUBJICHUEM B 2 pa3a MCHBIINM?

1) ymenbmuTcs B 3 pasa
2) yMmeHbIIUTCS B 6 pas
3) He u3MEeHUuTCs

4) ysemuuurcs B 6 pa3

Ha pucynke mpencraBieHa auarpaMma >HEpreTuyeckux E;—
ypoBHeH atoma. Kakolf U3 OTMEUEHHBIX CTpEIKaMH Iepe- s
XO0JI0B MEXJy IHEPreTHUECKUMU YpPOBHSIMH COIPOBOXK/a- Ey
eTcs MOTJIOIIEHNEM KBaHTa ¢ MAaKCUMAaJIbHON dHEprueit?

1) cypoBHs 1 Ha ypoBeHB 5
2) c¢ ypoBHS 7 Ha YpPOBEHb 2 £,
3) c ypoBHA 5 Ha ypoBeHB |
4) cypoBus | Ha ypoBeHb 2

KakoB 3apsi sizpa '3, Ba (B eIMHAIAX IE€MEHTAPHOTO 3apsia)?

1) 137 2) 56 3) 193 4y 81

Ykaxure BTOPOH NPOLYKT PEAaKLIUU: %Al + (l)n—> 21‘{ Na +....

1) H 2) JHe 3) 4n 4) JHe
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Ha rpajuke mnoka3ana 3aBHCHMOCTH

A25

MaKCUMaJIbHOW KMHETHUYECKOW SHEPIUu E 0B
(hOTONIEKTPOHOB, BHIOUTHIX W3 MeETal-

! | i
JIa, OT JJIWHBI BOJIHEI ITAJAI0IICTO CBETA. 30----1----- :*--—--: ----- doen
Kunernueckast 3Heprusi (HOTOIIEKTPO- i i P
HOB He TipeBbImIaet 15 3B, ecnu metamn i i i i
OCBEIIAETCS CBETOM C JITTUHOM BOJIHBI 154----\-—--- L----*; ----- :r---
1) 25um : | |
2) 50 um | P
i; égg gx 0 100 200 2, HM

Ha rpaduxe m3oOpakeHa 3aBHCHMOCTh KOOPIUHATHI Oy-
CHHKH Ha FOPH30HTaIbHOU criuIie oT Bpemenu. Ha ocHoBa-
HHUU rpaduka MOYKHO YTBEPXKIATh, 4TO

1) Ha ydactke 1 MOXyJh CKOPOCTH OyCHHKH YBETHUUBAETCS, a HA yJacTke 2 —
YMEHBIIAETCS

2) Ha ydacTKe 2 MPOEKIHs yCKOPEHUS OYCHHKH OTPUIIATeIbHA

3) Ha yuactke 1 MOIyTh CKOPOCTH OyCHHKH yMEHBIIAeTCs, a Ha ydJacTke 2 —
OCTaeTCsI MOCTOSHHBIM

4) yuactok | COOTBETCTBYeT paBHOMEPHOMY JABMKEHHIO OyCHHKH, a
Y4acTOK 2 — paBHO3aMeATICHHOMY

Ha pucyHke wn300paxkeH pe3ysbTaT SKCHCPHMEHTAIBHOTO HCCICIOBaHUS
3aBUCHMOCTH CHJIBI TOKa OT HAIlPsHKCHUS Ha JIaMIle HaKaJluBaHUs. J[Be Takue
JIaMIIbI, COCAWHCHHBIC MOCIEIOBATENFHO M MOAKIIOYCHHBIC K KIIEMMaM aKKy-
Mylsitopa  Hampsbkeruem 12 B, mo- Al
TPeOIAIOT  CYMMapHYI0  MOIIHOCTH
6 Br. KakoBa MOIIHOCTB, MOTpedIIsie- 1
Masg  KaxIOH W3  JIaMn  TIpH
NapajuIeIbHOM COCTTHCHUH?

1) P=3Br

2) 3Br<P<6Br

3) P=6Br

4) 6 Br<P<12Brt

A

0,5
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Yactn 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEYIWUX NPAsUIbHOMY OmEeny. Imy nocie008amenbHOCHy Cle-
dyem 3anucame cHaAuana 6 MeKCm IK3AMEeHAUUOHHOU padomel, a 3amem ne-
penecmu 6 onank omeemog Ne 1 6e3 npobenog u opyzux cumeonos. (Lugppet ¢
omeeme MOZym nOGMOPAMbCAL.)

Bpycok HauMHAEeT CKOJIB3UTH 10 HMIEPOXOBATOM HAKIOHHOW IJIOCKOCTH PaBHO-
YCKOpEHHO BHH3. UTO HPOUCXOJUT NPHU 3TOM C €ro CKOPOCTBIO, YCKOPEHHEM,
KHHETUYeCKON dHepruei?

K kaxxaol mo3unuu mepBoro crojbdua moadepuTe COOTBETCTBYIOLIYIO MO3H-
III0 BTOPOTO W 3aIUIIUTE B TAOJMILYy BEIOpaHHbBIE HU(PHI O COOTBETCTBYIO-
IMMHU OYKBaMH.

OU3NYECKHUE BEJIMYMNHBI X N3SMEHEHUE
A) ckopocThb 1) yBennuuBaercs
B) yckopenue 2)  yMEHbIIaeTCst
B) xuneruyeckas sHeprus 3) He u3MeHsercs

A b B

VYcTaHOBUTE COOTBETCTBHE MEXKAY (PU3MUECKHUMHU SIBICHUSIMHU M MpuOOpamu, B
KOTOPBIX UCTIOJIB3YIOTCS UM HAOIIOJAI0TCS 3TH ABICHUSL.

K kax/0# mo3unuu nepBoro CToidia moadepuTe COOTBETCTBYIOUIYIO MO3UIHIO
BTOPOTrO W 3alUIIUTE B TAOIMIly BBIOpaHHBIE HU(PHI O] COOTBETCTBYOIIUMU
OyKBaMHu.

OU3BNYECKUE ABJIEHUA [NPUBOP
A) DotordpdekT 1) ®oT000BEKTHB
B) W znydeHue yCKOPSHHBIX JIEKTPOHOB  2)  PeHTreHoBckas TpyOka
3) [Ipu3MEHHBIH CIIEKTPOCKOM
4) BakyymHBIH GOTOTIEMEHT
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Omeemom K Ka)coomy 3a0anuio Imoii uacmu Oyoem HeKomopoe Yucio.
Omo uucno nado 3anucamo 6 d1ank omeemos Ne 1 cnpasa om nomepa 3ada-
Hus (B3-BS5), nauunan c nepeoii knemouxu. Kasxcoviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KlemoUuKe 8 COOMEEMCmeul ¢
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt pusuueckux eenuuun nu-
canb He HYIHCHO.

JIBa rpy3a, cCBsi3aHHBIE HEPACTSKUMOM U HEBE- v M —

COMOM HMTBIO, IBMXKYTCS 1O INIAAKOW FOPU30H- 2 L F

TaJBHOW TOBEPXHOCTH TOJ JCHCTBUEM IMOCTO- W%JMW
—

STHHOW TOPWU3OHTAJILHON CWIBl F', TIPUIIOKEH-

HOW K Tpy3y M) =2 kr (cM. pucyHOK). HUTh 0OpbIBaeTCS MpU 3HAYCHUH CHIIBI

HatrspkeHus: HUTH 4 H, npu 3Tom Motynb cunbl £ paBed 12 H. Yemy paBHa mac-
ca BToporo rpysa M,?

IIpn M3roTOBICHUH Jba B XOJOAWIGHUKE IMOTPEOOBAIIOCH 5 MHH, YTOOBI OX-
nazmte Bomy ot 4°C 0 0°C, u eme 6-10° ¢, 4ToGbI mpeBpaTHTh ee B e, Omn-
pENeNuTe MO 3TUM JaHHBIM YACITBHYIO TEIUIOTY TUIaBJIeHus Jibaa. OTBET BhIpa-
3uTe B KJK/KT.

[poBonsmmii cTepkeHb ATUHON / =20 ¢cM ABMKETCS MMOCTYMATENBHO B OIHO-
POJHOM MAarHuUTHOM IHoie ¢ uHaykuued B=0,5 Ti Tak, 4To yrom Mexmny
CTep>KHEM U BEKTOPOM ero ckopoctu o = 30° (cM. pucyHok). DJIC uHIyKIIMH B
crepkHe paBHa 0,05 B. KakoBa cKOpocTh IBIDKCHHS CTEPKHA?

Zg

He 3a6y0vme nepenecmu ¢ce omeemul 6 o61ank omeemog No 1
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Yacrts 3

3aoanus CI-C6 npeocmaensiom codoii 3a0auu, noiHoe peuieHue KOMopvlx
Heobxo0umo 3anucams 6 6nanke omeemog Ne 2. Pexomenoyemca nposecmu
npedeapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewenus 6
onanke omeemoe N 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyouiell 3a0ayu.

B 3a0aue C1 cnedyem 3anucamp pazeepuymulii omeem, nOACHAIOWUIL (u3u-
yecKue npoyeccol, ONUCAHHbIE 8 3a0aue, U X00 AUIUX PACCYHCOCHUIL.

Ha pucynke npuBeaeHa Qororpadus snexrpuueckoi nenu. Hayeprure npus-
LUITHAIBHYIO cXeMy 3Toi nenu. Onupasch Ha 3aKOHBI IIOCTOSTHHOTO TOKa, 00b-
SCHUTE, KaK JIOJDKHBI U3MEHAThCS (YMEHBIIATHCS MM yBEJIUUMBATHCS) MOKa3a-
HHS aMIIepMeTpa ¥ BOJIBTMETPA IIPH pa3MbIKaHUH KIIFOYa.
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Ilonnoe npasunvhoe pewenue kaxcoou uz zaoay C2—C6 0oniicno 6Knouams
3aKOHbL U (POPMYTIbl, NPpUMEHEHUE KOMOPHIX Heo0X00UMO U O00CHAMOUHO
0n1A pewienus 3a0auu, @ makdce mMamemamuyecKue npeoodpazoeanus, pac-
yemol C YUCIEHHLIM OMEEHOM U, HPU HEeOOXO00UMOCHmU, PUCYHOK, HOAC-
HAIOWUIL peuleHue.

[Tynst neTUT TOPU30HTAIBHO CO CKOPOCThIO Uy = 400 M/c, monajaeT B JIeKaumi
Ha TOPH30HTAJILHON IOBEPXHOCTH JIbAa OpPYyCOK M OTCKakMBacT B OOpaTHOM

1
HaIlpaBJICHUH CO CKOPOCTHIO g Uy. Macca 6pycka B 90 pa3 Ooibliie Macchl Imy-

. KoadduuumeHT TpeHus CKoNbx)eHUS Mexay Opyckom u mpaoMm p=0,1. Ha
KaKoe paccTosHHE S MepeMecTHTCS OPyCOK K MOMEHTY, KOTZla €ro CKOpOCTh
ymenblmTes Ha 20%?

UneanpHplii 0JHOATOMHBINM Ta3 B komudecTtBe 1 moap 7T

cHavana wm3otepmudeckn pacmupwics (7; =300 K). 3
3areM ra3 U30XOPHO Harpesu, MOBBICUB JaBJICHHE B 3
pa3a (cM. pucyHOK). Kakoe KOJNMYeCTBO TEIUIOTHI IMO-
JIy4uJI Ta3 Ha ydactke 2 — 37 / !

0 p

DJIEKTPOH BJIETAET B IPOCTPAHCTBO MEXKIY JBYMS

== Pa3HOMMEHHO 3apPsDKCHHBIME IUTaCTHHAMUA
-O e IUIOCKOTO ~ KOHJIEHCAaTOpa €O CKOPOCTBIO Uy
(vy<<c¢) TmapaienbHO  IUTACTHHAM  (CM.

pucyHOK). PaccrosHue MexIy IUIacCTHHAMHA d,
e 1actud L (L >> d), pa3HOCTh TOTEHIMATIOB MEXAY IIacCTHHAMH AQ.
Onpenenute CKOPOCTh 3JIEKTPOHA IIPU BBUIETE U3 KOHJIEHCATOpA.

Ha skpaHe ¢ moMOIIbI0 TOHKO#M JIMH3HI ITOJIyYeHO H300pakeH e MpeaMeTa ¢ Iis-
TUKPATHBIM YBEJIHUCHHUEM. [IpeIMeT mepeBUHYIIN BOJb TJIABHON ONTHYCCKOM
OCH JIMH3BI. 3aTeM 9KpaH IIPH HEM3MEHHOM IT0JIOKEHUY JIMH3bI [ICPEIBUHYIIN Ha
30 cM, 9TOOBI M300paKEHHE CHOBA CTAJ0 pe3kuM. B 3TOM citydae Mmojy4eHo
H300paKeHNE C TPEXKPATHBIM yBennueHHeM. Ha CKOJBbKO TMepeaBUHYIN MPe-
MeT?

O6pasen, comeprkamuii pammii, 3a 1 ¢ nemyckaer 3,7-10'" o-uactim. Cpemsis
ckopocth wactur 1,5-107 M/c. 3a kakoe Bpems Bbimenutcs sueprus 100 JHx?
Macca o-gacTuipl paBHa 6,7-107> kr. DHeprueil oTqauM AaEp, Y-H3TydCHHEM
Y PENSTUBUCTCKUMH P PeKTaMH IPpEeHEOPEUb.
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapuant Ne 315
I/IHCprKHI/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

JIis BBITTOTHEHHST 3K3aMCHAIMOHHOW pa0oThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyt). PaGoTta cocrout u3 3 yacrel, BKIOYaomux 36 3ana-
HUMH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHHiO TaeTcs
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUILHBINA TOIBKO OJTHH.

Yacts 2 comepxut 5 3amanuit (B1-B5), Ha KoTOpHIE ClemyeT AaTh Kpart-
kuii otBet. s 3amanuii Bl u B2 oTBeT HeoOXoauMo 3amucath B BUJE HaOopa
uudp, a st 3agannii B3-B5 B Bune yuncna.

Yacts 3 coctout u3 6 3amanmii (C1-C6), Ha KoTOpBIE TpedyeTcs HaTh
Ppa3BEpHYTHIN OTBET.

[Ipu BeImonHennn 3aganuii B3—BS yactu 2 3HaueHHe MCKOMOM BEIHYH-
HBI CIIEAyeT BBIPA3UTh B T€X €AMHUIAX (PU3NYECKUX BEIMYMH, KOTOPBIE yKa3a-
HBl B YCJIOBUM 3afaHus. Eciu Takoro ykazaHusi HET, TO 3HaU€HHE BETUYMHBI
cienyet 3anucate B MexayHapoanoi cucteme eaunun (CU). Ilpu Beruucie-
HUM pa3penaeTcs UCIoIb30BaTh HENPOTrPAMMUPYEMBIH KaJIbKyJISATOD.

BHuMmaTenbHO npouyuTaiTe Kakaoe 3aJaHue U IpeasiaraéMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IOCIE TOro, Kak Bbl MOHSUIH
BONPOC U MPOAHAIN3UPOBAIN BCE BApUAHTHI OTBETA.

Boinonssiite 3aganus B TOM HOpsIKE, B KOTOPOM OHM JaHbl. Eciau  ka-
KOE-TO 3aJlaHu€ BBI3BIBAET y Bac 3aTpylHEHHe, ponyctute ero. K npomyiuen-
HBIM 33JJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BaC OCTAHETCS BpeMsl.

3a BBITIOJHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3a/IaHUH TaeTcs OJUH WK 00-
nee 6ayutoB. bamibl, moydyeHHbIE BAMU 3a BBITIOJNHEHHBIC 3aJIaHHSI, CYMMHUPY-
forcst. [TocTapaiiTech BBIIOJIHATH KaK MOKHO OOJIbINE 3aJaHnii U HaOpaTh Hau-
OoJtbIIIee KOJIMIECTBO OAJUIOB.

Kenaem ycnexa!
Hwxe npuBeieHbI CIIpaBOYHBIE JaHHBIC, KOTOPHIE MOTYT IIOHATOOUTHCS
BaM TIpH BBITIOJITHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO TU

YCkopenue CBO60}1HOFO majieHus Ha 3emiie

rpaBUTAlIMOHHAsA TOCTOAHHAA

YHUBEPCaJIbHAsA ra3oBas [IOCTOSTHHasA

rnoctosiiHas bompmana
MOCTOSIHHAs. ABOTagpo
CKOPOCTb CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

UIEKTPUUYECKUH 3apsin)
noctosinHas Ilnanka

n=3,14
g=10wm/c?
G=6,7-10" HmY/kr?
R = 8,31 JIx/(monp-K)
k=1,3810" /K
Na =610 momp !

c=310*m/c

k= L 9-10° H-mMY/Kx’
4me,

e=1,610"Kn

h=6,610"" x-c

Coomuouwtenue mexncoy pasiuduHviMu eOUHUYAMU
0K=-273°C

laem =1,66-10 xr
1 aToMHast eAMHUIIA MAcChl 3KBHBajcHTHA 931,5 M>B
15B=1,610"° I

TeMmepaTypa
aTOMHasi CAMHUIIA MACChI

1 57IeKTPOHBOJIBT

Macca wacmuuy

JJIEKTPOHA 9,1-10°'kr ~ 5,510 *a.e m.

MIPOTOHA 1,673-10% kr ~ 1,007 a.e m.

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

IThomunocmo MOJICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’
KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnan mennoemkocms
Bomel  4,2-10° Jk/(xr-K)
mpa  2,1-10° ox/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHUHILA 130 JIx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOJBI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
YyryHa

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

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

Hopmanwvuvie yenosun:  nasnenue 10° ITa, Temmeparypa 0°C

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

asora 28107 xr/monb Kucjaopozaa
aprona 40-10° Kr/MomB uTus
BOJIOpOJIa 2-10° kr/moms Mo IeHa
BO3/yXa 29.107 Kr/MomB HEoHa
reyus 4107 xr/moms

32:107 kr/monm

6-10° Kr/moib
96-10~ Kr/momnb
20-107° xr/mMoinb

YIJICKUCIIOTO ra3a 44107 xr/monb
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Yacrs 1

Ilpu evinonnenuu 3adanui wacmu 1 ¢ onanxke omeemos Ne 1 noo nomepom
6bInoIHAEM020 eamu 3a0anusn (A1-A25) nocmasvme 3HAK «X» 6 KleHmoOUKe,
HOMep KOMOpOil cOOmeencmeyem Homepy 8blOPanHoz0 samu omeema.

IIpu cBoOOAHOM MAJEHUU TeJa ¢ HYJIeBOH HaYaJIbHOW CKOPOCTBHIO BETMYMHA €r0

D)
ckopocTH uepe3 1 ¢ paBHa vy, 4epe3 2 ¢ paBHa 0,. OTHOIIEHHE —= PAaBHO

Ul
1 2) 2 3) ! 4)
4 2
Ha rpaduke mokazaHa 3aBHCHMOCTb YCKOPEHUS Tea OT a,
BpE€MEHHU B MHepLHUaiIbHOU cucteMe oTcuera. CpaBHUTE
cuibl Fy u F,, neficTByoIKe Ha TEJIO B MPOMEKYTKH
BpeMeHu OT 0 10 ¢, ¥ OT ¢ O ¢,.
0o & DY’

F, F, F, F,
1)_1:§ 2)_1:i 3)_1:1 4)_1:§

F, 5 F, 2 F, F, 3

[To ropHu3OHTaNBEHOMY IOy PaBHOMEPHO TSHYT SIIMK. K SIIMKY B TrOpU30H-
TaJbHOM HamnpasieHun npukiansiBaior cuiay 35 H. Kosdduument tpenus
CKOJIB)KCHHUS ME3K]Ly TI0JIOM U sAmuKoM paseH 0,25. Uemy paBHa Macca smmka?

1) 14xkr 2) 1 4xkr 3) 7,1 xr 4) 71 xr

Ha remo, mBmxymieecss HpsSMOIMHEHHO B WHEPLUHUAIBHOM CHUCTEME OTCYETa,
JeWCTBYeT MOCTOsIHHAS crta. KakoBa Bennm4rHa 3TOH CHITBL, €CiH 32 2 ¢ OHA BBI-
3BIBACT YBEIMUCHNE UMITyJIbCa Tena Ha § Kr-M/c?

1) 4H 2) 8H 3) 12H 4) 16H

M4 ynan u3 cOCTOSIHMS ITOKOS € BBICOTHI 15 M. Ero kxunerndeckas sHeprus npu
nageanu Ha 3emiro paBHa 60 [[x. CompoTuBieHHEM BO3ayXa IMpeHeOpeUb.
Macca msua

1) 0,1 xr 2) 0,2 xr 3) 0,3 kr 4) 0,4 xr
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MareMaTHYECKHUI MaSTHUK OTKJIOHHJIN Ha HEOOJBIION yroJ OT 1o- o

p—

JIOKEHHSI PAaBHOBECHS M OTITYCTIUIN O3 Ha4daubHOHW ckopoctH. Ye- /1
pe3 KaKyro 4acTh nepuojaa KojebaHuil 7 MOTEHIMANbHAS SHEPTHS
MasiTHUKA JJOCTUTHET MUHIUMYMa? CONPOTHBIICHHEM BO3/IyXa MPeHeOpedb.
1
) T 2) ZT

1 1
-T -
3) > 4) 8T

ABTOMOOMJIb HAaYMHAET ABM)KCHUE C BBIKIIOYECHHBIM IBHTATENEM II0] YKIIOH,
cocrassomuit yroa 30° ¢ ropu3onToM. Ha ropu3oHTaIbHOM y4acTKe 10pory,
KOTOpBIH CIEIyeT 3a CIyCKOM, €ro cKopocTh coctaBisier 20 m/c. Kakoe pac-
CTOSIHHE aBTOMOOMIIb POE3KAET 10 CKIOHY? TpeHnem npenedpeds.

1) 10m 2) 20m 3) 40 m 4) 80 m

YacTHIs! ra3a HAXOAATCS B CPEIHEM Ha OONBINNX PACCTOSHUAX IPYT OT JPYTa,
MI03TOMY CHJIBI B3aMMOJAEHUCTBHSI MEXAY HUMM HE3HAUUTENbHBL. OJTO MOJIOXKE-
HHUE 00BICHIET

A. XOpOIIyI0 CKIMaeMOCTh Ta30B.

B. crtocoGHOCTE Ta30B K HEOTPAHHYESHHOMY PACIIAPEHHIO.
Kakoe u3 yTBepxaeHuil MpaBUiIbHO?

3)y uA,ub 4) nu A,uu b

1) Tompko A 2) Tonbko b

I'paduk nzobapHoro mporecca st 1| MOJIst HACaTbHOTO ra3a B KoopAuHarax V u
T n300paXkeH HA PUCYHKE

1) V[ / 2) V[ 3) V1_ 4) V[\
0 T 0 T 0 T 0 T

OTHOCHTENbHAS BIAXKHOCTb BO3JlyXa B MoMelleHur paBHa 60%, a Temneparypa
18°C. YUemy paBHO nmapuuaibHOE J1aBJIEHHUE BOASHOIO MMapa B IIOMEUICHUH, €CITU
JIABIICHUE HACKHIIICHHBIX BOJSTHBIX ITapOB IIPH 3TOU TeMreparype paBHo 2 klla?

1) 0,6 xI1a 2) 3,6«klla 3) 1,2klla 4) 18 xITa
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Ha pucyHke moka3aHo paciiipeHue raso- P, 10° Ta
00pa3HOro Teius OJMHAKOBOW MAacChl n p
nByms criocobamu: 1 — 2 u 3 — 4. CpaBHU- Lo~ b
Te paboTy Ta3a B 3TUX MpoIleccax.
1) Aw=2A; 05 =2
2) Ap=2A3
3) Au=Anp7#0 0 1 2 3 4 v (03
4) Au=Apn=0 V.10 m

IIpy Hen3MeHHON KOHLIEHTPAalUM MOJIEKYJI Pa3peEHHOIO raza UX CperHss
SHEPTHsl TEIUIOBOTO JBIKEHHS YMEHBINMIAch B 16 pa3. Bo ckonbko pa3 ymMeHb-
IIMJIOCH IIPU 3TOM JaBJIeHue ras3a’?

1) 16 2) 32 3) 24 4) 8

Kak W3MeHSATCS CHJIbI KYJOHOBCKOTO B3aUMOJCUCTBHUS JBYX TOUCUYHBIX 3apsi-
JKEHHBIX TeJ, €CIM W 3apsi] KaKIOro M3 HHUX, M PACCTOSHUE MEXIYy HUMHU
YMEHBIINTE B 2 pa3za?

1) ocraHyTCs npeXHUME
2) ymeHblnarcs B 2 pa3a
3) yBenuyarcs B 2 pasa
4) yBenwuatcs B 4 pa3za

Ha rpaduke nsobpakeHa 3aBUCHMOCTb CHIBL [ MAA

TOKa B TMPOBOAHUKE OT HAIIPSIKCHUA MEKIY 6

ero koHuamu. Yemy paBHO COIPOTHUBICHHE 4

OpPOBOJHHUKA? Ll i ——— =

1) 0,125 kOm 0 48 121620 24 &,B
2) 2 xkOm

3) 16 xOm

4) 8 xOm
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CTOPOHY bc paMKH CO CTOPOHBI MATHUTHOTO TIOJIS?

1) mepneHOUKYISIPHO TUIOCKOCTH YepTexka, OT HaC
2) TEepHeHIUKYISPHO IIOCKOCTH YepTexka, K HaMm
3) BIOJIb HANPABJICHHS JTHHUHA MarHUTHOW WHIYKITUH

4) cuna paBHa HYJIIO

Ha ¢otorpaduu — ocrmsiorpam-
Ma HampsDKeHHsT Ha DIEMEHTE
JNEKTPHYECKON LIEMU M CHIIBI TO-
Ka B HEM.

KosebaHus 3THX BENUYMH UMCIOT

1) onuMHAaKOBBIE 4YacTOTHI U

T
caBHT (a3 5
2) pa3muuYHBIE YacTOTH U

i1
caBHT ¢a3 5

KBagpatHast pamka pacrojio)keHa B OJHOPOJHOM Mar-
HUTHOM I0JIE€ B MJIOCKOCTH JIMHUHA MarHUTHOM WHAYKIIUA
(cM. pucyHok). HampaBneHne Toka B paMKe ITOKa3aHO
crpenkamu. Kak HampaBieHa cuia, JAEWCTBYIOIIAs Ha

AR/

3) pa3nH4HbBIC YacTOTHI U caBHT (a3 0

4) oaMHAKOBHIE YACTOTHI U CABUT (a3 T

Ha pucynxe n300paxeH X0 JIydeil OT TOUEYHOTO MCTOYHMKA CBeTa A uepes

TOHKYIO JIMH3Y.

A tc

\I
\y

——

k4

Omnpenenure GoKycHOE pacCTOSHHE JHH3BI, ecau | KiIeTka Ha PUCYHKE COOT-

BETCTBYET 1 cM.
1) 8cm 2) 2cm

3) 3cMm

4) —8cm
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B onHy TOUKy IpUXOJT ABE KOTEPECHTHBIE CBETOBHIC BOJHBI C Pa3sHOCTHIO (a3

A20

A21

A22

KosiebaHui, paBHOM 27. B 3T0i1 Touke HabmogaeTCA

1) cpenHsiss MHTEHCUBHOCTD

2) MUHHMYM HHTCHCHBHOCTH

3) MaKCHMyM WHTCHCUBHOCTH

4) gepemoBaHHE MAKCUMYMOB H MHHUMYMOB HHTCHCHBHOCTH

HarpeBaTenbHblil 371EMEHT COCTOUT U3 TPEX OAMHAKOBBIX CIMpaJeH, epBas U3
KOTOPBIX IOCJIEA0BATEIbHO MOJKIIOYEHA K JBYM JPYTUM, COCIAUHCHHBIM Ia-
pajutensHO. DJIEMEHT MOAKIIOYEH K IIeNH MOCTOSHHOTO Toka. Kak m3MeHHTCs
MOIIHOCTB, HOTpeOIIsieMast 3TUM JIIEMEHTOM, €CIH HaIPsDKEHUE, 101aBaeMoe Ha
HETO0, YBEIWYHUTh B 3 pa3a, a MEpBYIO CIHMPaIb 3aMEHUTh HA APYIYIO C COIpPO-
THUBIICHHEM B 4 paza 06mbIIiM?

1) He m3MeHHTCA

2) yBemm4uTcs B 2 pasa
3) ymeHsmmTcs B 3 pasa
4) yBemmuurcs B 3 pasa

Ha pHCYHKe n3o0paxeHa Auarpamva
SHEepPreTH4ecKux ypoBHeH artoma. Kakoil nmdpoit N
0003HAuEH Tepexoj, KOTOphlii  COOTBETCTBYyeT L3
MOTJIOIIEHUIO (POTOHA MaKCHMAIbHON YaCTOTHI? E,

1 E

2) 2

3) 3 E| 1234
4) 4

Kaxos 3apsizg snpa gg Fe (B enquHUIAaX 3NeMEeHTapHOTO 3apsiia)?
1) 26 2) 56 3) 82 4) 30

Kaxkas qacTuia X MOJIy4YnJjIaChb B pE€3YJIbTAaTC pCaKIIMH
TAl+ n —> 2Na+X?

1) mporon 2) HelTpoH 3) amexTpoH 4) o -gactuma
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Ha rpajuxe moka3zaHa 3aBHCHMOCTE MaKCHMAaJbHOW KHHETHYECKON SHEpruu
(hOTOIIEKTPOHOB, BEIOUTHIX U3 METaJIa, OT JUTMHBI BOJIHBI A JAfOIIETO CBETA.

E.»>Bt

30+

15+

(SRR SRy SY N

.

JE PR

S

0 100

200 A, HM

®dotord et He HabIIoAaeTCs TPU OCBEIIEHUH METajllla CBETOM C JAJTMHON BOJI-

HBI
1) 25 am 2) 50 am

A24

3) 75 M

4) 150 am

Ha rpaduxe m300paxxeHa 3aBHCHMOCTb MPOEKIHUH CKOPOCTH
OyCHHKH Ha TOPHU30HTaJIBHOH cruie oT BpeMmeHH. Ha ocHoBa-
HUH Tpadrka MOKHO YTBEP)KAATh, 9TO

1) yyactok 1 COOTBETCTBYET paBHO3aMEAJICHHOMY [BWXKEHUIO OyCHHKH, a

y4acTOK 2 — paBHOMEPHOMY

2) y4acTok 1 COOTBETCTBYET PaBHOYCKOPEHHOMY JIBIDKEHHIO OYCHHKH, a Ha

y4acTke 2 OyCHHKa HEeTOJBHKHA

3) mpoekuus ycKopeHHs: OyCHHKH BCIOIY TOJIOXKUTEIbHA
4) y4acTOK 2 COOTBETCTBYET paBHO3aMEJICHHOMY JBHKEHUIO OYCHHKH

A25 | Ha rpaduke wm300pakeH pe3ynbTaT SKCHEPHMEHTAIBHOIO —HCCIICIOBaHHS
3aBHCHMOCTH CHJIBI TOKAa OT HaIllpsHKCHHUS Ha JIaMIle HaKauuBaHus. J[Be Takue

JIaMIIbl, COEIMHEHHBIE MOCIEA0BATEIBHO
U TOAKIIOYEHHBIE K KIEMMaM aKKyMy-
nsaTopa HampspkeHueM 12 B, mortpe6is-
0T CyMMapHyto MomHocTh 6 BT. Kako-
Ba MOIIHOCTB, TOTpeOissemMas IJaMITon,
MIPH TOAKIIIOYEHUH €€ K 3TOMY aKKyMy-
nsTOpy?

1) P=3Br

2) 3BTr<P<6BrT

3) P=6Br

4) 6 Br<P<12Br

LA
1
s
0,5
0 3 6 12

UB
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Yactn 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEYIWUX NPAsUIbHOMY OmEeny. Imy nocie008amenbHOCHy Cle-
dyem 3anucame cHaAuana 6 MeKCm IK3AMEeHAUUOHHOU padomel, a 3amem ne-
penecmu 6 onank omeemog Ne 1 6e3 npobenog u opyzux cumeonos. (Lugppet ¢
omeeme MOZym nOGMOPAMbCAL.)

Bpycok CKOIB3UT IO HAKJIOHHON IUIOCKOCTH BHU3 0e3 TpeHus. UTo MpoucXoauT
NIPU 3TOM C €ro CKOpPOCThIO, NOTEHUUAIBHON SHEpruei, CUJION peakluu Ha-
KJIOHHOI! mnockocTu?

K xaxoii mo3uium nepBoro cToyidia noadepuTe COOTBETCTBYIONIYIO TTO3ULIUIO
BTOPOTO W 3aIUIINTE B TaOIMIly BHIOpaHHBIE LUQPHI 110 COOTBETCTBYIOIINMHU
OyKBaMH.

OUBNYECKHUE BEJIMYMHbBI NX USMEHEHUE
A) ckopocThb 1) yBenuuuBaeTcs
b) mnorennmanbHas sHEprus 2) yMeHblIaeTcs
B) cwuia peakuyuy HaKJIOHHOM INIOCKOCTH  3)  HE M3MEHseTCs

A b B

VYCTaHOBUTE  COOTBETCTBUE MEXIY (DU3MYECKHMMH  SIBICHUSIMH W HX
TEXHUYECKUMH MPUMEHEHHSIMH M MPUOOpPaMH, B KOTOPBIX UCIOIB3YIOTCS HIIH
HAOJIOIAI0TCSI ATH SIBJICHHUSI.

K kax/0# mo3uiuu nepBoro CToidia moadepuTe COOTBETCTBYIOLIYIO MO3UIHIO
BTOPOT'O U 3AMUIIKNTE B TabIHIy BHIOpaHHBIE HU(PHI 07 COOTBETCTBYIOIIUMHU
OyKBaMH.

OU3NYECKUE ABJIEHUA I[MPUBOP
A) Hucnepcus 1) dorosneMeHT
b) ®otosdpdekt 2) JlazepHas ykaska
3) IIpu3MEHHBIN CIIEKTPOCKO
4)  ®0TOOOBEKTUB
A b
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H
n

Omeemom K Ka)coomy 3a0anuio Imoii uacmu Oyoem HeKomopoe Yucio.
Omo uucno nado 3anucamo 6 d1ank omeemos Ne 1 cnpasa om nomepa 3ada-
Hus (B3-BS5), nauunan c nepeoii knemouxu. Kasxcoviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KlemoUuKe 8 COOMEEMCmeul ¢
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt pusuueckux eenuuun nu-
canb He HYIHCHO.

JIBa rpy3a ogmHaKoBOM Macchl M, cBS3aHHBIE He- M

pPacTSHKMMOW M HEBECOMOM HHTBIO, IBUXKYTCS T10 Wm

TIaKOW TOPHU3OHTAJIBHOW TOBEPXHOCTH IO 7
9

JIEHCTBHEM TOPU30HTAIBHOMN CHIIBI ', IPUIIOKESHHOW K OJJHOMY U3 IPY30B (CM.

PHCYHOK). MUHHMaIIFHOE 3HaYE€HHUE CHIIBI F, TIPH KOTOPOW HHUTH OOpHIBAETCH,
paBHo 12 H. Tlpu kakoii cuiie HATSHXKSHUS HUTH 0OphIBacTCS?

HarpeBaeMslil Ipy MOCTOSHHOM AABJICHUM UIEAIbHBI OJHOATOMHBIN Ia3 co-
Bepmm padoty 600 [Ix. Kakoe KommuecTBO TEIUIOTHI OBUIO MepeaHo rasy?

[IpoBonsmmii cTepkeHb AMuHON / =20 cM ABIKETCS MMOCTYMATENbHO B OJHO-
POIHOM MarHUTHOM moinie ¢ uHaykuueir B =0,5 Tn co ckopocteio v =1 m/c
(cm. pucynok). IIpu srom 3IC MHIYKIMM, BO3HUKAIONIASA B CTEpKHE, paBHA
0,05 B. Uemy paBeH yron o (B Tpagycax) MEXIy CTEpP>KHEM U BEKTOPOM €ro
cKopocTu?
/
: @
B

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

3aoanus CI-C6 npeocmaensiom codoii 3a0auu, noiHoe peuieHue KOMopvlx
Heobxo0umo 3anucams 6 6nanke omeemog Ne 2. Pexomenoyemca nposecmu
npedeapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewenus 6
onanke omeemoe N 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyouiell 3a0ayu.

B 3a0aue C1 cnedyem 3anucamp pazeepuymulii omeem, nOACHAIOWUIL (u3u-
yecKue npoyeccol, ONUCAHHbIE 8 3a0aue, U X00 AUIUX PACCYHCOCHUIL.

Ha pucynke npuBeaeHa dororpadus snekrpuueckor uenu. Hageprure npus-
LUITHAIBHYIO cXeMy 3Toi nenu. Onupasch Ha 3aKOHBI IIOCTOSTHHOTO TOKa, 00b-
SICHUTE, KaK JIOJDKHBI U3MEHAThCS (YBEIMUNBATHCS WM YMEHBIIATHCS) MOKa3a-
HMS aMIIepMeTpa U BOJITMETpPA NPH 3aMbIKaHUH KIII0Ya.
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Ilonnoe npasunvhoe pewenue kaxcoou uz zaoay C2—C6 0oniicno 6Knouams
3aKOHbL U (POPMYTIbl, NPpUMEHEHUE KOMOPHIX Heo0X00UMO U O00CHAMOUHO
0n1A pewienus 3a0auu, @ makdce mMamemamuyecKue npeoodpazoeanus, pac-
yemol C YUCIEHHLIM OMEEHOM U, HPU HEeOOXO00UMOCHmU, PUCYHOK, HOAC-
HAIOWUIL peuleHue.

Kamens, JeTanuii ¢ rOpu30HTAILHONW CKOPOCTBIO Uy = 45 M/c, momnagaeTt B Jie-
KAl Ha TOPU3OHTAIBHOW MOBEPXHOCTH JIbJa OPYCOK M OTCKaKHBAaeT B 00-

1
paTHOM HAaIpPABIEHUH CO CKOPOCTBHIO e . Macca Opycka B 21 pa3 Gombie

Maccel kaMHS. KoaddumueHT TpeHus: CKONBXKEHUsI MEXIy OpYyCKOM H JIbIOM
w=0,2. Ha xakoe pacctosiHre S mepeMecTHTCsl OpyCOK K MOMEHTY, KOT/Ia €ro

1
CKOpPOCTb CTaHET % Vy?

NneanpHplii  OOHOAQTOMHBIM Ta3 B KOJIWYECTBE T

1 Momp cHayama M30TCPMHUYCCKH PACIIMPUICS 3

(T, = 300 K). 3aTeM ra3 M30XOpHO HArpPeNH, MOBBI-

CUB JaBlieHHe B 3 pasa (cM. pucyHoK). Kakoe komnm- 2

YeCTBO TEIUIOTHI IONyYWJI Ta3 Ha ydJacTke 1

2-3? | -
0 v

ONEeKTPOH BIETAaET B EKTPUYECKOE MOJIE, CO3JaHHOE OBYMs DPa3sHOMMEHHO
3apsDKEeHHBIMH TTACTHHAMHE IUTOCKOTO KOHZIGHCATOPa, CO CKOPOCThIO U (U << ¢)
Ha PaBHOM PAaCCTOSHHUHU OT HUX (CM. PHCYHOK). PaccTosiHME MeX Ty IIacTHHAMHA
d, mmHa wiactud L (L >> d). Ilpu kakoii MHHUMaIbHON Pa3sHOCTH ITOTEHIIHA-
JIOB MEX]y TUTaCTHHAMH KOHJICHCATOPA 3JIEKTPOH HE BBUICTUT U3 HETO?

=+ + + + 1
9

Ha OKpaHE€ € NMOMOUIbIO TOHKOM JIMH3BI TOJIy4Y€HO H306pa)K€HI/I€ npeamMera ¢
MATUKPATHBIM YBECJIMUCHUCM. Hpe,ZLMeT OTOABUHYJHN OT JIMH3bI Ha 2cMm BIOJIb
ee IJIaBHOM ONTHYECKOM ocH. 3aTeM OKpaH Mpru HEU3MECHHOM I10JIOKCHUU JIMH-
3bI ICPEC/IBUHYJIM Ha 30 cm Tak, YTOOBI 14306pa>1<ex—me CHOBa CTaJI0O PE3KHUM. On-
peaAcanTe yBEJINYCHUE BO BTOPOM Ciiydae.

O0pa3zer, coiep KalIuid pajyid, HCIYCKaeT o-4acTHIBl. CpemHsas CKOpOCTb
YACTHI] 1,5~107 M/c. 3a 1 9 Beigensercs sueprust 100 [k, Macca o--4acTHITBI
paBHa 6,7-1077 kr. CKONBKO Gi-9acTHII HCIycKaeT oGpaserr 3a 1 ¢? DHeprueii
OTJa4H sACp, Y-M3IyUYCHUEM U PEIITUBUCTCKUMU 3 hexTaMu npeHeOpeyb.
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapunant Ne 316
I/IHCprKHI/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

JIis BBITTOTHEHHST 3K3aMCHAIMOHHOW pa0oThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyT). Pabora cocrout u3 3 wacreil, Brirouarommx 36 3ana-
HUMH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHHiO TaeTcs
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUILHBINA TOIBKO OJTHH.

Yacts 2 comepxut 5 3amanuit (B1-B5), Ha KoTOpHIE ClemyeT mAaTh Kpart-
kuii otBetT. s 3amannii Bl u B2 oTBeT HeoOXoauMo 3amucaTth B BUJe Habopa
uudp, a st 3agannii B3-B5 B Bune yucna.

Yacte 3 coctout u3 6 3amanmii (C1-C6), Ha KoTOpBIE TpedyeTcs HaTh
Ppa3BEpHYTHIN OTBET.

[Ipu BemmonHennn 3aganuii B3—BS yactu 2 3HaueHHe HCKOMOH BEIHYU-
HBI CIIEAyeT BBIPA3UTh B T€X €AMHUIAX (PU3NYECKUX BEIMYMH, KOTOPHIE yKa3a-
HBl B YCJIOBUM 3afaHus. Eciu Takoro ykazaHusi HEeT, TO 3HaU€HHE BETUYHHBI
cienyet 3anucate B MexayHapoanoi cucteme eaunul; (CU). Ilpu Beruucie-
HUM pa3pelaeTcs UCIoIb30BaTh HENPOTrPAMMHUPYEMBbIH KaJIbKyJIsATOD.

BHumaTenbHO npouyuTaiTe Kajk[aoe 3aJaHue U IpeajaraeMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IOCHE TOro, KakK Bbl HMOHSUIH
BONPOC U MPOAHAIN3UPOBAIN BCE BApUAHTHI OTBETA.

Boinonusiite 3aganus B TOM HOpsIKE, B KOTOPOM OHM JaHbl. Eciau  Ka-
KO€-TO 3aJlaHu€ BBI3BIBAET y Bac 3aTpylaHEHUe, ponyctute ero. K npomyiuen-
HBIM 33JJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BaC OCTAHETCS BpeMsl.

3a BBITIOJHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3a/IaHUH TaeTcs OJMH WK 00-
nee 6ayutoB. bamibl, momydeHHbIe BAMU 3a BBINIOJHEHHBIC 3aJIaHUsI, CYMMHUPY-
forcst. [TocTapaiiTech BBIIOJIHATH KaK MOKHO OOJIbINE 3aaHnuii U HaOpaTh Hau-
OoJtbIIIee KOJIMIECTBO OAJUIOB.

Kemsaem ycnexa!
Hwxe mpuBeicHbI CIIPaBOYHBIE JaHHBIC, KOTOPHIE MOTYT IIOHATOOUTHCS
BaM TP BBITIOJTHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO TU

YCkopenue CBO60}1HOFO majieHus Ha 3emiie

rpaBUTAlIMOHHAsA TOCTOAHHAA

YHUBEPCaJIbHAsA ra3oBas [IOCTOSTHHasA

rnoctosiiHas bompmana
MOCTOSIHHAs. ABOTagpo
CKOPOCTb CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

UIEKTPUUYECKUH 3apsin)
noctosinHas Ilnanka

n=3,14
g=10wm/c?
G=6,7-10" HmY/kr?
R = 8,31 JIx/(monp-K)
k=1,3810" /K
Na =610 momp !

c=310*m/c

k= L 9-10° H-mMY/Kx’
4me,

e=1,610"Kn

h=6,610"" x-c

Coomuouwtenue mexncoy pasiuduHviMu eOUHUYAMU
0K=-273°C

laem =1,66-10 xr
1 aToMHast eAMHUIIA MAcChl 3KBHBajcHTHA 931,5 M>B
15B=1,610"° I

TeMmepaTypa
aTOMHasi CAMHUIIA MACChI

1 57IeKTPOHBOJIBT

Macca wacmuuy

JJIEKTPOHA 9,1-10°'kr ~ 5,510 *a.e m.

MIPOTOHA 1,673-10% kr ~ 1,007 a.e m.

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

IThomunocmo MOJICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’
KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnan mennoemkocms
Bomel  4,2-10° Jk/(xr-K)
mpa  2,1-10° ox/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHUHILA 130 JIx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOJBI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
YyryHa

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

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

Hopmanwvuvie yenosun:  nasnenue 10° ITa, Temmeparypa 0°C

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

asora 28107 xr/monb Kucjaopozaa
aprona 40-10° Kr/MomB uTus
BOJIOpOJIa 2-10° kr/moms Mo IeHa
BO3/yXa 29.107 Kr/MomB HEoHa
reyus 4107 xr/moms

32:107 kr/monm

6-10° Kr/moib
96-10~ Kr/momnb
20-107° xr/mMoinb

YIJICKUCIIOTO ra3a 44107 xr/monb
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Yactp 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bInoIHAEM020 6amu 3a0anusn (A1-A25) nocmasvme 3HaAK «X» 6 KleHmoOUKe,
HOMED KOMOPOU COOMEemcneyen Homepy blOpanto20 6aMuU omeema.

Ha pucynke mpencraBieH rpaduk
3aBUCHMOCTH MOIYJIL CKOPOCTH U
aBTOMOOWIIS OT BpeMeHH ¢. Onpenenu-
Te 10 TpaduKy MyTh, IPOHACHHBIA aB-
tomobuiem 3a Bpems ot 0 1o 30 c.

3) 200 M 4) 250 m

B uHepuumampHOH cHCTEeMe OTCueTa HEKOTOpas CHia CoOOIlaeT Tedy Mac-
coit 8 kr yckopenne 5 m/c’. Kakoe ycKopeH#e COOGLIAT Ta iKe CHla Tely Mac-
coit 5 xr?

1) 5wm/c’ 2) 8 m/c? 3) 10 m/c’ 4) 16 m/c’

k, o Ky6uk maccoif 1 Kr mOKOUTCS Ha TIaJKOM TOPU3OHTAb-
/\/\/\/\, HOM CTOJI€, CXKATblii ¢ OOKOB MPY)XMHAMH (CM. PUCYHOK).
g vl [lepBas npyxuHa cxara Ha 4 cM, a BTopasi c)kaTa Ha 3 CM.
XKectkocts BTOpOI Mpy)UHHI k; = 600 H/M. XKecTkocTh mepBoil mpykuHbI k|
paBHa

1) 450 H/m 2) 600 H/m 3) 300 H/m 4) 800 H/m

-
Iapel OBUKYTCA CO CKOPOCTSAMH, NOKa3aHHBIMM HA PUCYHKE, H U
IIPU CTONKHOBEHUH ciumaroTca. Kak OyaeT HampaBlieH HUMITYJIbC “@
LIapOB MOCTE CTOJNIKHOBEHHA? =

%)

1) «— 2)1 ORN 4 A

ITapuk, NOABELIEHHBIM K IOTOIKY HA JJIMHHOW JIETKOW HEPACTSHKUMOM HUTH,
coBepIaeT KoysebaHus. MakcHManbHast CKOPOCTh IIapuKa B IIporecce Kojeba-
HUM paBHa | M/c. MakcuManbHas BbICOTA MOJbeMa IIAPHKA HAJ IOJIOKEHUEM
paBHOBECHS paBHA

1) 50 cM 2) 20 cM 3) 10 cu 4) 5cm
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Ha pucynke mokaszan mpodmms X, M
Oerymeil BOJHBI B HEKOTOPHIH
MOMEHT BpeMeHH. Pa3zHocTh a3
Kosrebanmit Touek 1 u 5 paBHa

D)
2)
3)
4

wla 3 vja
W

lapuk, OBIKYIIMACS MO TIIAAKOH TOPH30HTANBHONH MOBEPXHOCTH CO CKOPO-
CTBIO U, HaJICTAaeT Ha JISKAIIUH Ha TOH K& IMMOBEPXHOCTH Ooiee THKEMBIN Ima-
puK. B pe3yipraTe 4aCTHYHO HEYIPYTOTo ynapa MepBHIN IMapUK OCTaHOBHUIICH,
npuyeM 75% ero nepBoHaYaJbHOW KMHETHMUYECKOW HHEPIUU MEPENUIo BO BHYT-
peHHIOI0 SHepruto. KakoBa CKOpOCTs BTOPOTO MIapHKa mocie yaapa?

1
2) 5 v 4) 0,7v

1 3
1) —v 3) —v
)4 )4

Hanmenpmas YHOPAAOYCHHOCTD B PACIIOJOKCHUHN YaCTUIl XapaKTCpHa IJIA

1) rasos

2) xuakocren

3) KPHCTaJUIMYECKHX TEI
4) amMOpQHBIX Tel

PaspexxeHHBI BOAOPOA H30TEPMUYECKH CKUMAKOT. Macca rasa IOCTOSHHA.
JlaBiieHne rasza Ha CTEHKU COCYJa YBEIMYHUBAIOT NpHU 3TOM B 5 pa3. IIpu sTtom
o0beM rasza

1) yBenmuures B v/5 pa3
2) yMmeHbIIUTCS B 25 pa3
3) ymenpmuTes B 20 pas

4) ymeHBIUTCA B 5 pa3

IIpu oxmaxneHuu kycka meramna maccoif 3 xr ot 120°C go 20°C BBLAEIHIOCH
KOJIMYECTBO TEIJIOTHl, paBHOe 192 k/[k. YaenbHas TEINIOEMKOCTh MeTasia
paBHa

IS IES ok IS
380 — 500 —/— 640 — 00 —
D kr-K 2) kr-K 3) kr-K 49 kr-K
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Kycok npaa onyctunu B Tepmoc ¢ Bogod. HauaneHast temnepatypa nabaa 0°C,
ncxomHass Macca Boapl 1100 1. TemmoeMKoCThIO TepMOca MOXKHO MpeHeOpeUb.
IIpu nmepexoje K TEIUIOBOMY PaBHOBECHUIO 4acTh JibAa Maccod 420 r pacrasuia.
UeMmy paBHa HavaJIbHAs TEMIIEPATypa BOIHI B TepMoce?

1) 11,5°C 2) 15°C 3) 20°C 4) 30°C

Ha PUCYHKC IOKa3aH LUKJINYECKUN mpouecc M3MCHCHUA p

COCTOSIHUS ITOCTOSIHHOM MaccChl OJIHOATOMHOI'O M€aabHOI'O 1 2
raza. Ha xakoM ydacTke mporecca paboTa rasa MOJOXKH-

TeJbHA ¥ PaBHA MOJYYCHHOMY ra30M KOJIHYECTBY TEIIOTHI? 0 4 S
1) 1-2 2) 2-3 3) 3-4 4) 4-1
JIBa OIMHAKOBBIX JIETKHUX IIapHKa MOJBEIICHHl Ha

eNKOBBIX HUTAX. O0a mapuka 3apsauin OJuHa-

KOBBIMH TOJIOKHUTEIbHBIMH 3apsigaMu. Ha kakom A E B
U3 PUCYHKOB H300paKeHBI ATU J1Ba MIapuKa?

1) Tompko A 2) Tonbko b 3) Tonsko B 4) Aub

Ha ¢otorpaduu — snexrpudeckas uenb. [lokasanust BOJIBTMETpa JaHbl B BOJIb-
Tax, aMIepMeTpa — B aMIlepax.

-

0-6 Om

UeMy paBHO CONPOTHBIIEHHE HEW3BECTHOTO pesmcropa? BompT™merp m amrmep-
METp CUUTATh UICaATbHBIMH.

1) 10m 2) 20m 3) 30m 4) 40m
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— >
ONeKTPOH € HUMeeT CKOPOCTh U, HAIPaBICHHYIO TOPU30H- -
TAJILHO BJIOJIb TIPSAMOTO JUIMHHOTO MPOBOJHUKA ¢ Tokom | €q__ U
(cMm. pucynok). Kyna HampaBieHa gelicTByromas Ha 3JeK- - —<I—

TpoH cuia Jlopenua?

1) BIIEBO B IIOCKOCTH PUCYHKA <—

2) BepTHKAIBHO BBEPX B ILIOCKOCTH PUCYHKa T

3) NepIEeHAUKYJISAPHO IIOCKOCTU PUCYHKA K Habmonarento ©
4) BHH3 B IUIOCKOCTH PHCYHKa

PentrenoBckoe N3JTYUYCHUE UCITYCKAIOT

1) 21MeKTPOHBI NPOBOAMMOCTH MPH UX YHOPSAOYCHHOM JBHXXEHHHU B IIPO-
BOJIHUKE

2) OBICTpBIC AIEKTPOHBI TIPH TOPMOKCHHH B BEIIECTBE

3) moOble 3apsKCHHBIC YaCTUIIBI

4) KOpOTKOBOJIHOBEIE PaJANOCTAHITIH

IIpeameT MambIx pa3MepoB HaXOIWTCS HA ABOMHOM (POKYCHOM PACCTOSIHUH OT
TOHKOH coOupatomeld nuH3bl. M300pakeHne mMpeaMmera, co3laBacMoe OTOH
JIMH30M,

1) nmelicTBUTEIBHOE M PACIHOJIOKEHO Ha IBOMHOM (POKYCHOM DPacCTOSIHUH
OT JIMH3BI

2) MHHMOE H PacIoJI0KEeHO B (DOKyce JIMH3BI

3) MHHMOE H PaCIOJIOKEHO Ha TBOHHOM (POKYCHOM PACCTOSIHUH OT JINH3BI

4) nedcTBUTENBHOE U PACIOIOKEHO B (POKyCe JIMH3BI

B WHepIMANBHOH CHCTEME OTCUETA CBET PACIIPOCTPAHACTCA B BAKyyMe CO CKO-
pocThio ¢. CaMoJeT NETUT Hajl TIOBEPXHOCTHIO 3EMITH CO CKOPOCTRI0 U H 3aXKH-
raer curHanbHpie orau. C Kakol CKOPOCTBIO OTHOCHTENBHO 3€MIIM PACIPOCTpa-
HSIETCSI CBETOBOM CUTHAN?

ct+ov
D c+o 2) c-v 3) ¢ 4 T 7

K ucrounuky nocrosiuHoro Toka ¢ 3/1C 12 B 1 BHYTpeHHUM COTIPOTHUBIICHUEM
2 OM moakiroueH pe3ncTop. Kakoe KoNMYecTBO TEIUIOTHI BEIIENSACTCS B Pe3u-
crope 3a 1 ¢, ecniu HanpspkeHHe Ha Kiemmax ucroyHuka pasHo 10 B? Compo-
TUBJICHUE COCIUHUTEIHHBIX TPOBOJIOB MTPEHEOPEIKUMO MAJIO.

1) 2 Jix 2) 8 Ix 3) 10 Jx 4y 12 Jix
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B Ta6JII/H_IC MNPUBCACHDBI 3HAYCHUS DHCPTHUU IJIsI BTOPOI'O U TPCTHETO SHECPIreTU4IC-

A21

A22

A23

CKUX ypOBHEH aToMa BOOpO/a.

Howmep ypoBus OHeprus, 107" Ik
2 —5,45
3 -2,42
KaxkoBa nomkHa ObITh 9Heprus GpoToHa, MPH MOTIOLUIEHUH KOTOPOTo aToM Iepe-
XOJUT CO BTOPOT'O YPOBHS HA TPETHH?

1) 7,87-107" Ix
2) 54510 JIx
3) 3,03-10" Jix
4) 2,42.10" Ix

B-m3nyuenue — 310

1) moTok siaep Oepusutus

2) TIOTOK HEHTPOHOB, 0OPA3YIONIUXCA B IIEMTHOM PeaKIiny
3) TOTOK 3IIEKTPOHOB

4) s1eKTpOMarHUTHBIEC BOJHEI

OIII/IH M3 BO3BMOXXHBIX BApHAHTOB PCAKIIUHN ACIICHUA A/Jpa ypaHa ZSSU BBITJTIANUT

CIIETYIOIIIM 00pa3oM: 232 U+ (l)n—> 2(7) Zr + 13572Te +?
Kaxkue yacTHIBI 3aMEHEHBI 3HAKOM BOIpoca?

1) 2 mpoToHa

2) 2 anmexTpoHa

3) 1 nportoH u 1 amekTpoH
4) 2 HeittpoHa

O0pa3ser] paInoaKTHBHOTO Pajus HAXOJHUTCS B 3aKPBITOM cocyne. Snmpa pamus
HCIBITBIBAIOT ~ O-pacmaj ¢ mepuojoM mnoaypacnaaa 11,4 cyrok. Onpenenure
YHCJIO aTOMOB IelHs B cocyze depe3 22,8 cyTok, ecinu oOpasel] B MOMEHT TO-
MEIIEHUS B COCY/I CO/IepKall 2,6-1018 aTOMOB pajius.

1) 0,65-10" 2) 1,3-10" 3) 1,95-10" 4) 2,6-10"
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HCO6XOIII/IMO OKCIICPUMCHTAJIBHO BBIACHUTH 3aBHCHUMOCTH NEPHUOJA MAJIbIX KO-

A25

neGaHnil MaTeMaTHYeCKOro MasTHHKA OT BEIIECTBA, U3 KOTOPOTO M3TOTOBICH
rpy3. Kakyro mapy MasTHHKOB MOXKHO B34Th AJIs 3ToH 1ienn? I'py3bl MaSTHUKOB
— TOJbIE IIAPUKU U3 MEOU U AJIOMUHHS OJAMHAKOBOM MAacChl U OJUHAKOBOTO
BHEIIHETO AUaMeTpa.

® Al Cu Cu Al
Al © Cu @ Al Cu®

B HUJIAHAPE IO MOPUIHEM HAXOJAUTCH MOCTOSIHHASA Macca pPaspeKCHHOIO rasa.
JlaBienne rasa mocTosHHO U paHo 1,5:10° [Ta. Ha pucyHKe MOKa3aHBI pe3yiib-
TaTbl UBMCPCHUSL 00BeMa rasa ¢ IMOBBIIICHHEM TEMIICPATYypPhI. HOFpeH_[HOCTI: n3-
Mepenus Temneparypsl AT=+ 10K, oosema AV==0,5 1. Uemy npuMmepHO
PaBHO YKCIIO MOJICH Ta3a Mo MopIiHeM?

A
V’ 1073 M3____T___'I'____|____l____r___r___'[____l_'
7Y T L
0 200 400 600 800 T,K
1) 0,3 moms 2) 0,4 moxnp 3) 1,5 momb 4) 2,5 monb
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Yactn 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEYIWUX NPAsUIbHOMY OmEeny. Imy nocie008amenbHOCHy Cle-
dyem 3anucame cHaAuana 6 MeKCm IK3AMEeHAUUOHHOU padomel, a 3amem ne-
penecmu 6 onank omeemog Ne 1 6e3 npobenog u opyzux cumeonos. (Lugppet ¢
omeeme MOZym nOGMOPAMbCAL.)

ITocrosiHHass Macca OJHOATOMHOTO HJIEAIBHOTO Ta3a B M30TEPMUYECKOM IMPO-
Llecce OTIAaeT XOJOMWIBHUKY KonudecTBO TemoThl Q > 0. Kak menstorcs B
9TOM Tpoliecce 00beM, JaBlieHHe U BHYTPEHHSS SHEPTHsI 9TOro raza?

K xaxoii mo3uium nepBoro croyidia noadepuTe COOTBETCTBYIONIYIO TTO3ULIUIO
BTOPOTO M 3alHIINTE B TAOJHILYy BHIOpAaHHBIC IH(PHI MO COOTBETCTBYIOMINMHE
OyKBaMH.

OUBUYECKHWE BEJIMUYNHBI
A) o0ObeM raza
b) naBnenwue rasa
B) BHyTpeHHsIsI SHEpTrHs ra3a

X USMEHEHU A
1) yBenuuuBaercs
2) yMeHbIlaeTcs
3) He u3MeHseTCs

A b B

YCcTaHOBUTE COOTBETCTBHE MEXIy (HOpMyJIaMH AJsl BEIYHCICHUS (PU3MYICCKUX
BEJIMYMH B CXE€Max ITOCTOSIHHOI'O TOKA M Ha3BaHUSAMM 3THX BEJIMYMH.

B dhopmynax ucnosib30BaHbl 0003HAYCHUS:

I — cuna Toka, U — HanpshKeHHe, R — COIPOTHBIICHUE PE3UCTOPA.

K kaxa0o¥ Mo3uIuu MEepBOro CToJjONa MOJ0EPUTE COOTBETCTBYIONIYIO MO3H-
IIUIO BTOPOTO W 3aITUIIATE B TAOJIHUILYy BBIOpaHHBIC HU(PHI O] COOTBETCTBYIO-
MU OyKBaMHU.

OOPMYVIIA OU3BNYECKAA BEJIMYMHA
A) IR 1) MOIIHOCTB TOKa, BRIICISAIONIASACS Ha PE3UCTOPE
b) IU 2) HampsHKCHHE Ha PE3NCTOpE
3) CcOmpOTHBICHHUE PE3UCTOpPA
4)  3apsja, NPOTEKIIUI Yepe3 Pe3ucTop
A b
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Omeemom K Ka)coomy 3a0anuio Imoii uacmu Oyoem HeKomopoe 4ucio.
Imo uucno nado 3anucamo 6 é61ank omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-BS5), nauunan c nepeoii knemouxu. Kaxcowviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KIeMOoUKe 8 COOMEEMCMEul ¢
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt gpusuueckux eenuuun nu-
cantb He HYIHCHO.

HauaneHas ckopocTh Temna, OpOIIEHHOTO MO YTIIOM K TOPHU30HTY, paBHa 26 M/C.
Teno mogHNMAIIOCh OT TOYKH CTapTa 10 BepXHEH TOUYKH TPACKTOPHU B TEUCHHE
2,4 c. Yemy paBHA CKOPOCTh 3TOTO Tella B BepXHel Touke TpaekTopuu? Corpo-
TUBJICHHUEM BO3/[yXa MPEHEOpeyb.

WneanbHbIl 0MHOATOMHBIN ra3 B KonudecTBe v = 0,09 MOIb HaXOAUTCS B paB-
HOBECHH B BEPTHKAJIBHOM IJIAJAKOM IMUIMHIpPE MOJ MACCHBHBIM IIOPIIHEM C
momaeio S = 25 cm’. BHernee aTMocdepHoe nasienue po = 10° ITa. B pe-
3yNIbTaTe OXJIAXKAEHHS ra3a MOpIIeHb OMYCTUICS Ha BBICOTY Ak = 4 cM, a TeM-
nepartypa rasza nonmsunack Ha AT = 16 K. Uemy paBHa macca nopuras? OTBer
OKpYTJIUTE 0 LEIBIX.

JIBe 0-9acTHIBI YCKOPSIFOTCS B PA3IMYHBIX AJICKTPUUECKHUX MOJsix. HavambHas
CKOpPOCTh O0CHMX YacTHIl PaBHA HYJIO. YCKOPSIOIIas Pa3HOCTb HMOTCHIHMATIOB
Broporo moist 400 B. VckopuBIIuecs: 0-4acTHIBI BICTAIOT B OJHOPOIHOE Mar-
HUTHOE TOJIe MEPIEHANKYISPHO BEKTOPY MHAYKIHH. OTHONICHHE PaIilyCcoB

. R
TPAaeKTOpHUil YacTMIl B MArHUTHOM Hole —= =2. UeMy paBHA yCKOPSIOMIAs
1
Pa3HOCTh MOTEHLUAJIOB I1EPBOrO MO ?

He 3a6y0vme nepenecmu ¢ce omeemul 6 6n1ank omeemos No 1
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Yacrts 3

3aoanus CI-C6 npeocmaensaiom codoil 3a0auu, noaHoe peuieHue KOMopvlx
Heo0x00umo 3anucamy 6 dnanke omeemog Ne 2. Pexomenoyemcesa nposecmu
npedsapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewrenus e
onanke omeemos N 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyrouieli 3a0ayu.

B 3a0aue C1 cnedyem 3anucamo pazeepHymolii omeent, NOACHAIOWUIL hu3u-
yecKue npoyeccol, ONUCAHHbIE 8 3a0aue, U X00 8AUIUX PACCYHCOCHUIL.

Pe3ucTop R u KaTylIKa MHOYKTUBHOCTHU L € KEJIE3HBIM CEp-
JICYHUKOM TOJKITIOUEHBl K MUCTOYHHUKY TOKa, KaK MOKa3aHO
Ha cxeme. llepBonayanpHO Kirou K 3aMKHYT, HOKa3aHuUs
raneBaHoMeTpoB G; u G, paBHBI, COOTBETCTBEHHO,
=0,1A u L,=1A. Yro npousoiiner ¢ BEAUYUHON U Ha-
MpaBJICHUEM TOKa 4Yepe3 pe3ucTop Nnpu pasmbikaHuu kitoda K? Kakum siBie-
HHEM 3TO BBI3BaHO?

Ilonnoe npasunvhoe pewenue kaxcoou uz 3aoay C2—C6 00nscHo 6Ka0uams
3aKOHbL U POopMyNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CMAMOYHO
0N pewienus 3a0auu, a Makice mamemamuyeckue npeoopazoeanus, pac-
yempl C YUCIEHHLIM OMEEmOM U, HPU HEOOXO0UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuieHue.

Ha riragxom TropH30HTaIBHOM IOy HaXOJUTCS JAIHHHAS nocka. Ilo mocke mox
JIECTBUEM TTOCTOSTHHON TOPHU3OHTAILHOW CHJIBI TSATH JBHXKeTCs Opycok. Ko-
3G GUIMEHT TpeHUsT MeXIy Hockod u Opyckom p = 0,2. CkopocTh Opycka v
OTHOCHTEJIBHO TI0J1a ocTosiHHA 1 paBHa 0,8 M/c. [lepBoHaYanbHO JOCKa OTHO-
CHUTEJILHO MoJia rmokoutcs. K MOMCHTY, KOria IBHKCHHUC 6pyCKa OTHOCHUTCJIIBHO
JIOCKH TIpeKpaIiaeTcs, Opycok MpoXOoauT 1o jJocke paccrosaue L =0,8 M. Bo
CKOJIIiO pa3 Macca J1ocku 0oJbIle Macchl Opycka?

_Uy

[ —>F
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ITocTostHHAS Macca OHOATOMHOTO HJIEaJBHOTO Ta3a COBEPIIAeT IMKIMISCKUI
Tporecc, MOKa3aHHBIM Ha PpUCYHKE. 3a UK OT HarpeBaTellsd Ta3 IMOyJaeT Ko-
ndgectBO TeroTel Oy = 8 kx/Ix. Kakyio paboTy coBepIaloT BHEUIHHE CHUIBI
IIpH TepEXO/ie ra3a U3 COCTOSHUSA 2 B cocTosAHME 37

Ilnockast TOpU30HTAIbHAsS (BHUrypa mIomansio S = 0,1 M, OrpaHHYeHHAs TPO-
BOJSIIUM KOHTYPOM, HAXOAUTCS B MarHUTHOM Tone. IIpoekiust BekTopa mar-
HUTHOH MHIYKIMH Ha BEPTUKAIbHYIO0 och Oz MEIJICHHO M PAaBHOMEPHO BO3-
pacTaer OT HavanbHOro 3HaueHus Biz=0,7 T 10 KOHEYHOro 3HAYEHHMS
By7=4,7 Tn. 3a a0 BpeMs 1o KOHTYpy npoTekaet 3apsn g = 0,08 K. Kakoso
CONPOTHBIIEHHE KOHTYpa?

[IpoToH BieTaeT B ANMEKTPUIECKOE TIOJIe KOHCH-
caropa Mapaule]bHO €ro IUIACTHHAM B TOYKE, =

HAXOJIAIIEHCA MOCEPEIMHE MEKILY €0 MIACTH- —O——3Fnwm-mmimimemmmimememmn
HaMH (CM. PUCYHOK). MUHHMaIbHAs CKOPOCTD, C
KOTOPOH TIPOTOH JIOJDKEH BIIETETh B KOHJEHCA-
TOp, YTOOBI 3aTeM BBUIETETh M3 Hero, paBHa 350 km/c. J[mMHA TIIACTHH KOH-
JIeHcaTopa 5 CM, HANpPsHKEHHOCTh AIICKTPHUYECKOTO TIONS  KOHAEHCaTopa
5200 B/m. UeMy paBHO pacCTOsIHHE MEXAy IUTaCTHHAMU KoHAeHcaTopa? [lome
BHYTpPH KOHAEHCATOPA CYUTATH OJHOPOIHBIM, CHJIOHN TSHKECTH IpeHeOpeyb.

YpoBHU DJHEpPruM OHIEKTPOHa B aTOME BOIOpOJa 3amarTcs (Gopmyioi
13,6

E,=- ’2 3B, rne n =1, 2, 3, ... . [Ipu nepexosne nu3 cocrostHus £, B COCTOSI-
n

nue E; atom ucmyckaet ¢otoH. [ToTok Takux (OTOHOB MagaeT Ha MOBEPXHOCTD

¢dorokarona. Pabora BbIxoma (HOTOIIEKTPOHOB C MOBEPXHOCTU (POTOKATOIA

Apx = 7,2-10’19 JIx. Uemy paBHO 3amuparolnee HanpspkeHue Us,; 1 $poTo-

3JIEKTPOHOB, BHIJIETAIOIINX C IIOBEPXHOCTH (poToKaTona?
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapunant Ne 317
I/IHCprKHI/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

JIis BBITTOTHEHHST 3K3aMCHAIMOHHOW pa0oThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyT). Pabora cocrout u3 3 wacreil, Brirouarommx 36 3ana-
HUMH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHHiO TaeTcs
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUILHBINA TOIBKO OJTHH.

Yacts 2 comepxut 5 3amanuit (B1-B5), Ha KoTOpHIE ClemyeT mAaTh Kpart-
kuii otBetT. s 3amannii Bl u B2 oTBeT HeoOXoauMo 3amucaTth B BUJe Habopa
uudp, a st 3agannii B3-B5 B Bune yucna.

Yacte 3 coctout u3 6 3amanmii (C1-C6), Ha KoTOpBIE TpedyeTcs HaTh
Ppa3BEpHYTHIN OTBET.

[Ipu BemmonHennn 3aganuii B3—BS yactu 2 3HaueHHe HCKOMOH BEIHYU-
HBI CIIEAyeT BBIPA3UTh B T€X €AMHUIAX (PU3NYECKUX BEIMYMH, KOTOPHIE yKa3a-
HBl B YCJIOBUM 3afaHus. Eciu Takoro ykazaHusi HEeT, TO 3HaU€HHE BETUYHHBI
cienyet 3anucate B MexayHapoanoi cucteme eaunul; (CU). Ilpu Beruucie-
HUM pa3pelaeTcs UCIoIb30BaTh HENPOTrPAMMHUPYEMBbIH KaJIbKyJIsATOD.

BHumaTenbHO npouyuTaiTe Kajk[aoe 3aJaHue U IpeajaraeMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IOCHE TOro, KakK Bbl HMOHSUIH
BONPOC U MPOAHAIN3UPOBAIN BCE BApUAHTHI OTBETA.

Boinonusiite 3aganus B TOM HOpsIKE, B KOTOPOM OHM JaHbl. Eciau  Ka-
KO€-TO 3aJlaHu€ BBI3BIBAET y Bac 3aTpylaHEHUe, ponyctute ero. K npomyiuen-
HBIM 33JJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BaC OCTAHETCS BpeMsl.

3a BBITIOJHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3a/IaHUH TaeTcs OJMH WK 00-
nee 6ayutoB. bamibl, momydeHHbIe BAMU 3a BBINIOJHEHHBIC 3aJIaHUsI, CYMMHUPY-
forcst. [TocTapaiiTech BBIIOJIHATH KaK MOKHO OOJIbINE 3aaHnuii U HaOpaTh Hau-
OoJtbIIIee KOJIMIECTBO OAJUIOB.

Kemsaem ycnexa!
Hwxe mpuBeicHbI CIIPaBOYHBIE JaHHBIC, KOTOPHIE MOTYT IIOHATOOUTHCS
BaM TP BBITIOJTHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO TU

YCkopenue CBO60}1HOFO majieHus Ha 3emiie

rpaBUTAlIMOHHAsA TOCTOAHHAA

YHUBEPCaJIbHAsA ra3oBas [IOCTOSTHHasA

rnoctosiiHas bompmana
MOCTOSIHHAs. ABOTagpo
CKOPOCTb CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

UIEKTPUUYECKUH 3apsin)
noctosinHas Ilnanka

n=3,14
g=10wm/c?
G=6,7-10" HmY/kr?
R = 8,31 JIx/(monp-K)
k=1,3810" /K
Na =610 momp !

c=310*m/c

k= L 9-10° H-mMY/Kx’
4me,

e=1,610"Kn

h=6,610"" x-c

Coomuouwtenue mexncoy pasiuduHviMu eOUHUYAMU
0K=-273°C

laem =1,66-10 xr
1 aToMHast eAMHUIIA MAcChl 3KBHBajcHTHA 931,5 M>B
15B=1,610"° I

TeMmepaTypa
aTOMHasi CAMHUIIA MACChI

1 57IeKTPOHBOJIBT

Macca wacmuuy

JJIEKTPOHA 9,1-10°'kr ~ 5,510 *a.e m.

MIPOTOHA 1,673-10% kr ~ 1,007 a.e m.

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

IThomunocmo MOJICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’
KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnan mennoemkocms
Bomel  4,2-10° Jk/(xr-K)
mpa  2,1-10° ox/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHUHILA 130 JIx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOJBI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
YyryHa

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

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

Hopmanwvuvie yenosun:  nasnenue 10° ITa, Temmeparypa 0°C

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

asora 28107 xr/monb Kucjaopozaa
aprona 40-10° Kr/MomB uTus
BOJIOpOJIa 2-10° kr/moms Mo IeHa
BO3/yXa 29.107 Kr/MomB HEoHa
reyus 4107 xr/moms

32:107 kr/monm

6-10° Kr/moib
96-10~ Kr/momnb
20-107° xr/mMoinb

YIJICKUCIIOTO ra3a 44107 xr/monb
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Yactp 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bInoIHAEM020 6amu 3a0anusn (A1-A25) nocmasvme 3HaAK «X» 6 KleHmoOUKe,
HOMED KOMOPOU COOMEemcneyen Homepy blOpanto20 6aMuU omeema.

Ha pucynke mpezacrasieH rpaduk 3a-
BUCHMOCTH MOJIYJsSI CKOPOCTH U aB-
TOMOOHIIS OT BpeMeHu t. Onpenenure
o TpauKy MyTh, IPOIIEHHBINA aBTO-
MoOuieM B MHTepBajie BpeMeHu oT 30
10 50 ¢ mocie Havyana JBHXKEHUSL.

1o 2) 50m

3) 100 M

B uHeplHanbHOi CHCTEMe OTCYeTa HEKOTOpas CHila COOOIIAaeT Telay Maccoiu
2
8 kr yckopenue 5 m/c”. KakoBa macca Tena, KOTOpOMY Ta ke CHJIa COOOLIaeT
2
yckopenue 4 m/c”?
1) 6,4 xr 2) 10 kr

3) 12,8 kr 4) 20 kr

Ky6uk maccoit 1 Kr MOKOUTCS Ha TIaJAKOM TOPH30HTAIb-

HOM CTOJIe, CXKaThlii ¢ OOKOB MPYXUHAMH JKECTKOCTBHIO
7. k1=400H/M u k=800 H/M (cMm. pucynok). Ilepeas
npyXuHa cxata Ha 4 cM. Bropast ipykuHa eicTByeT Ha KyOHK ¢ CHIIOM

1) 8H 2) 16H 3) 32H 4) 48 H

OnvHaKoBblE INApbl JBHXKYTCS C OJMHAKOBHIMH IO MOJIYJIO
CKOPOCTSIMH B HaIIpaBJICHHSX, YKa3aHHbBIX CTPEJIKaMH Ha PUCYHKE,
n alcoioTHO Heymnpyro coynapsitorcs. Kak Oyner HampasieH
‘\® HMITYJIBC IIAPOB IIOCIIE UX CTOJKHOBEHHSA?

1) «— z)l SN 4

I'py3uk maccoit m = 100 r, HoABEIIEHHBIH K IMOTOJIKY HAa [UIMHHOW HEpaCcTsIKU-
MOH HUTH, coBeplIaeT kojebaHus. Ha kakylo MakCHMaJbHYIO BBICOTY HAJ I10-
JIO’)KCHUEM PAaBHOBECHS OAHMMAETCS I'PY3UK, €CIIM €0 MaKCUMaJIbHasi KHHETH-
yeckas sHeprus pasHa 0,5 J[x? ConpoTuBieHHe BO3AyXa HE YUUTHIBATh.

) 1m 2) 0,75 ™ 3) 0,5M 4) 0,1m
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Ha pucynke mokasan mpowmms X, M

Oerymeil BOJHBI B HEKOTOPBII 1 5

MOMEHT BpeMeHH. Pa3zHOCTh (a3

KosrebaHmi Touek 2 1 3 paBHa
T

H - 0 2 4 \ S, M
2
T

2) 2 3

) n

4) 2n

[[Tapuk Maccoil m, ABMXKYIIMICS MO TIAAKOM TOPU30HTAIBHON TMOBEPXHOCTH,
HaJIeTaeT Ha JISKAIINH Ha TOW K€ TIOBEPXHOCTH Oosee TsDKENbIN mapuk. B pe-
3yJIbTaTe YacTHYHO HEYIPYroro yAapa ITEpBEIA IMapuK OCTAHOBHIICS, TMPHUEM
75% ero nepBoHa4aIbHOM KMHETHUYECKOW SHEPTHM IEPEILIO BO BHYTPEHHIOIO
sHepruto. KakoBa mMacca BTOporo mapuxa?

1 m 2) 2m 3) 3m 4) 4m

PaccrosHue MexIy COCETHUMH YaCTHI[AMH BEIIECTBA B CPEIHEM BO MHOTO pa3
MIPEBBIIIAET pa3Mepsl CaMHX YacTHUIl. DTO YTBEP)KACHHE COOTBETCTBYET MOJIEIH
CTpOCHHSA

1) Tombko razoB

2) TOJIbKO aMOP(MHBIX T

3) ra3oB M KUAKOCTEH

4) Ta30B, KUJKOCTCH U TBEPIBIX TEI

Pa3pexeHHbI KHCIOPO B 3aKPHITOM COCYyZe H30XOPHO oxyaxaaercs. Ecin
JIaBJIeHHE KMCIIOPO/a YMEHBIIMIOCH B 2 pa3a, TO ero abCOoNIOTHAs TeMIeparypa
CTaJila HUKE B

1) 9pas 2) 2 pas 3) 2paza 4) 3 pasa

. Jx
Temneparypa Kycka MeTayjia yAelbHOM TerutoeMKocTbro 900 p MTOHU3H-

r-K
nacek co 120°C mo 40°C. IIpu 3TOM BBIAEITMIOCH KOJHYECTBO TEIUIOTHI, PaBHOE
108 k/Ix. Yemy paBHa Macca 3TOro Kycka?

1) 1,0 kr 2) 1,5xr 3) 2,5kr 4) 3,0 xr
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Kycok npaa onyctunu B Tepmoc ¢ Bogod. HauaneHast temnepatypa nabaa 0°C, ? IIpoToH p uMeeT CKOpOCTb 3, HaIpPaBICHHYI I'OPU30H-
HavanbHasa Temneparypa Boabl 15°C. Mcxoanas macca Bonbl 1100 r. Teroem- Po—> TaJbHO BJIOJIb NPSMOIO JUIMHHOTO IPOBOAHHMKA C TOKOM [
KOCTBIO TEPMOCA MOYKHO MPeHeOpedh. B TEIUIOBOM PaBHOBECHH B BOJIE ILIABAET / ~ (cM. pucyHok). Kyza HampasiieHa neicTByoIas Ha IPOTOH
Kycok Jpraa. Kakas macca mpia pacTasbia B Tpoliecce mepexofa K TEeIJIOBOMY cuna Jlopenua?

0
PaBHOBECHIO? 1) BepTHKAIBHO BBEPX B INIOCKOCTH PUCYHKA )

1) 210r 2) 315r 3) 420r 4) 630r 2) BepTHKAIBHO BHU3 B ILIOCKOCTH PHCYHKA ¥
3) rOpM30HTANLHO BIEBO B INIOCKOCTH PHCYHKA <—

4) nepneHAUKYISIPHO IUIOCKOCTU PUCYHKA OT Hac ®
Ha pucyHke mokazaH HUKJIMYECKHH IpoLEcC M3MEHEHHs

COCTOSIHUS ITOCTOSTHHOM MacChl OJHOATOMHOT'O HJICaILHOTO
raza. Ha xakoM ywacTke mporiecca paboTa ras3a MoJIOXKH-
TeJbHA W paBHA TMOJYYEHHOMY Ta30M KOJUYECTBY
TEIUIOTHI?

1) 1-2 2) 2-3 3) 3-4

I'amMa-u3i1ydyeHne UCIyCKaroT

1) DJIEKTPOHBI TIPH ABMXKCHUH B IIPOBOIHHKE
2) mo0ble HarpeThIe Tela

3) mo0Oble 3apsKCHHBIC YaCTUIIBI

4) aTOMHBIC sApa [PU UX MIPEBPAIICHUIX

Ha pucyHke m300pakeHBI TpH Haphl 3apsHKEHHBIX
JIETKUX OJWHAKOBBIX IIAPUKOB, MOJBCIICHHBIX Ha
LIEJKOBBIX HUTAX. 3HAK 3apsiia OJXHOTO U3 IIAPHKOB
KXol mapsl yKa3aH Ha pUCYHKe. B kakom ciydae
3apsia IPpyTOTo IMaphKa MOXET OBITh OTpHIATETICH? A b B

1) Tompko A 2) Aub 3) Tonbko b 4) AuB

IIpenmer ManbIx pasMepOB PaclONIOKEH Ha INIaBHOM ONTUYECKOM OCH TOHKOH
cobuparoreit TMH36I, Ha PACCTOSHUHU OT JIUH3BL, OOJIBIIEM ABOMHOTO (hOKYyCHOTO
paccrosiHuA. M300paxenue npeaMera

1) nelicTBHTENBPHOE M HAXOIUTCS MEXIY (OKYCOM M JBOHHBIM (POKYCOM
2) nedCTBUTENBHOE U HAXOMUTCS MEXIY JIMH30H U (hOKYCOM
3) MHHMOE M HaXOJHUTCS MEKIY JIMH30H U poxycom

Ha ¢dororpadun — snexrpudeckas 1ems. [lokazaHHs BOJIETMETpa JaHEI B BOJb- 4) NeHCTBHTENbHOE H HAXOJIHTCS 33 ABOHHBIM OKYCOM

Tax, aMIepMeTpa — B aMIIepax.

B HHCpL[HaJ'ILHOﬁ CHUCTEMEC OTCUCTA CBCT PACHPOCTPAHACTCSA B BaAKyyME€ CO CKO-
POCTBIO C. Cucrema oTcyera K, B KOTOpOﬁ HaXOJIUTCS HEMOABM)KHBIN OTHOCH-

TEJNBHO Hee HaOIItoaaTelb, IBUKETCS C TIOCTOSTHHOW CKOPOCTHIO 3 OTHOCHTCIIb-
HO 3eMJIU 110 TIPSIMOM, COETUHSIONIEH UCTOYHUKY cBeTa S| U S;. CBETOBbIE BOJI-
HBI, WAYIIME OT HETOJABIXHBIX OTHOCHTEIBHO 3eMIIM MCTOYHUKOB, OTHOCH-
TEJNBHO HAOIIOAATENS UMEIOT CKOPOCTh

o 2) c-v 3) ct+uv 4) ¢

A19 | K ucrounuky nocrossaaoro toka ¢ 9J1C 20 B u BHyTpeHHHM CONPOTHBICHUEM
2 OM noaxito4eH pe3uctop. KakoBa MOIIHOCTE TOKA, BBLIEIAOLIAsICA HA PE3U-
CTOpE, €CJIN HANpsDKEHUE Ha KileMMax UCTo4YHMKa paBHO 18 B? Conporusnenue
COCIMHUTEINIFHBIX TIPOBOJIOB IPEHEOPEKIMO MaJIO.

UeMy paBHO CONPOTHBIEHHE HEW3BECTHOTO pe3mcropa? BompT™merp m amrmep-
METp CUUTATh WICaTbHBIMH.
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B Ta61mue OPUBCACHBI 3HAYCHU DOHCPIrUX U1 BTOPOTO U YETBCPTOI'O0 SHCPIC-

A21

A22

A23

TUYECKUX YPOBHEH aTOMa BOJOPOJA.

Howmep ypoBus Dueprus, 107" Ik
2 —-5,45
4 - 1,36
KakoBa sHeprusi (pOTOHA, U3Ty4aeMOTr0 aTOMOM IIPH MEPEXOJE C YETBEPTOro
YPOBHSI Ha BTOPOM?
1) 4,09-10™" JIx
2) 1,36-10 " I
3) 6,81-10" JIx
4) 54510 Jix

Ol-M3ITy4EHHE — 3TO MOTOK
1) welitpoHOB

2) BIIEeKTPOHOB

3) npoTOHOB

4) snep remus

OIII/IH M3 BO3MOXXHBIX BApHAHTOB PCAKIIUHN ACIICHUSA SA/Jpa ypaHa 23§U BBITJTIANUT

5 9

CIeayonmM 00pa3om: U+ n —> RSr+ 3 Xe + ? Kakne wacTuis!

3aMCHCHBI 3HAKOM BOHpOCEl?

D on 2) 2in 3) 'p 4) 'p+!n

Pabota BeIXO#a 31ekTpoHOB U3 (hoTokaTona paBHa 2 3B. Kakosa sueprus ¢o-
TOHOB, MAJAOIMUX Ha (OTOKATOJ, €CIM MaKCUMallbHAs KUHETUYeCKas dHEPTHUs
(hoTod51eKTPOHOB paBHa 1,5 3B?
1) 0,53B 2) 1,55B

3) 2,03B 4) 3,53B
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FPYSLI MAasisTHUKOB — MCIHBIC IITapHUKH.
A

A25

B B r

Kaxkyro U3 mpeyioxeHHBIX HIDKE TTap MasTHUKOB HAJO0 BBIOPATH, YTOOBI SKCIIE-
PHMEHTAIBHO BBISICHUTb, 3aBUCHUT JIM MEPUOJ MaJbIX KOJIeOaHUH MaTeMaTH4e-
CKOTO MasiTHHWKA OT JUTMHBI HUTH?

1) Aub 2) AuB 3) AuTl 4) BuB

B mmnmHApe 1Oox MOPITHEM HaXOAWTCS MOCTOSIHHAS Macca Pa3pesKeHHOTO rasa.
JlaBienne rasa mocTosHHO U paBHO 1,5:10° ITa. Ha prcyHKe MOKa3aHBI pe3yiib-
TaThl U3MEpeHUs: 00beMa ra3a ¢ MOBBIIIEHHEM TeMIepaTypbl. [lorpemHocTts u3-
Mepenus: temmepaTtypel AT =+ 10 K, od6sema AV == 0,5 1. MonspHast macca
ras3a paBHa 32 r/Mons. UeMy IpHMepHO paBHa Macca ra3a moj MopIrHeM?

5 3“
K 107 M i Sy Sy R A M Mty i
RS Aty S S ¥
A
L e e B - R
0 200 400 600 800 T,K
1) 9r 2) 131 3) 191 4) 261
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Yactn 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEYIWUX NPAsUIbHOMY OmEeny. Imy nocie008amenbHOCHy Cle-
dyem 3anucame cHaAuana 6 MeKCm IK3AMEeHAUUOHHOU padomel, a 3amem ne-
penecmu 6 onank omeemog Ne 1 6e3 npobenog u opyzux cumeonos. (Lugppet ¢
omeeme MOZym nOGMOPAMbCAL.)

ITocrosiHHass Macca OJHOATOMHOTO HJIEAILHOTO ra3a B M30XOPHOM IMpolecce
OTJaeT XOJIOAMIBHHUKY KONU4YecTBO TeroThl Q > 0. Kak MeHsI0TCs B 9TOM Mpo-
1iecce TeMIeparypa, 1aBJIeHHue U BHYTPEHHSISI DHEPTUs 3TOro raza?

K xaxoii mo3uiuy nepBoro croyidia noadepuTe COOTBETCTBYIONIYIO TTO3ULIUIO
BTOPOTO M 3alHIINTE B TAOJHIlYy BHIOpaHHBIC IH(PHI MO COOTBETCTBYIOMIUMHE
OyKBaMH.

OU3NYECKUE BEJIMYWHBI
A) Temmeparypa rasa

b) naBnenwue raza

B) BHyTpeHHss SHEprHs rasa

X USMEHEHU A
1) yBenuuuBaercs
2) yMeHbIlaeTcs
3) He u3MeHseTcs

A b B

YCcTaHOBUTE COOTBETCTBHE MEXIy (HOpMyJIaMH AJsl BEIYHCICHUS (PU3MYICCKUX
BEJIMYMH B CXE€Max ITOCTOSIHHOI'O TOKA M Ha3BaHUSAMM 3THX BEJIMYMH.

B dhopmynax ucnosib30BaHbl 0003HAYCHUS:

I — cuna Toka, U — HanpshKeHHe, R — COIPOTHBIICHUE PE3UCTOPA.

K kaxa0o¥ Mo3uIuu MEepBOro CToJjONa MOJ0EPUTE COOTBETCTBYIONIYIO MO3H-
IIUIO BTOPOTO W 3aITUIIATE B TAOJIHUILYy BBIOpaHHBIC HU(PHI O] COOTBETCTBYIO-
MU OyKBaMHU.

OOPMVIIA OUSNYECKAS BEJIMYNHA
A) U 1) 3apsim, IpOTEKIIN Yyepe3 pe3ucTop
1 2) cwuia ToKa 4epe3 pe3ucTop
B) U2 3) MOIIHOCTH TOKa, BEIIEIAIOMACS Ha PE3NCTOpe
R 4) CcOIpOTHBIEHHE PE3NCTOPA
A b
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Omeemom K Ka)coomy 3a0anuio Imoii uacmu Oyoem HeKomopoe 4ucio.
Imo uucno nado 3anucamo 6 d61ank omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-BS5), nauunasn c nepeoii knemouxu. Kaxcowviii cumeon (yugpy, 3a-
nAmMYyI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KleMOoUKe 8 COOMEEMCHEUl ¢
npueedennvimu 6 Onramnxe oopasyamu. Eounuyvt gpusuueckux eenuuun nu-
cantb He HYIHCHO.

Kamenn Opomen BBepx moja yriom 60° k ropusonty. Yepes 1,0 ¢ ckopocTh
KaMHs HarpasiieHa BBepx 1o yrioM 30° k ropu3oHTy. ConpoTUBIEHHE BO3ITY-
xa mpeHeOpexxumMo Maio. UeMy paBHa HadasbHas CKOPOCTh KamHsA? OTBET OK-
PYTIUTE 10 HEIBIX.

WneanbHbIit OMHOATOMHBIN Ta3 HaXOAWTCS B PaBHOBECHHM B BEPTHUKAIHHOM
ITaKOM IIJIMHIPE MO/ HOPIIHEM MACCOi m = 5 KT ¥ IIomansio S = 25 cm’.
Brueree armocdeproe nasienue po = 10° [Ta. B pe3ynbrare oXmaKIeHus Ta-
3a MOPIIEHb OMYCTHIICS Ha BBICOTY Ak =4 cM, a Temreparypa ra3a MmoHu3uIach
Ha AT = 16 K. Haigure uncio moneit raza noj nopiraeM. OTBET OKPYTIIUTE 10
COTBIX.

HyLIOK QJICKTPOHOB, JABWIXKYIIUXCA CO CKOPOCTHIO

Paguyc nmyru OKpYXHOCTH, 1O KOTOPOH IBIHIKYTCS
3JIEKTPOHBI B MarHuTHOM moJje, paBeH 10 cm. Kakoa
cuna, AeiicTByromas Ha 31eKTpor? [lomydeHHBII 0TBET
YMHOXBTE Ha 10%u OKPYTJIMTE JI0 [EJI0T0 YHCIIA.

6
10°m/c, BreTaeT B OJHOPOAHOE MArHUTHOE MOJE Mep- %® ®§® ®
MEHIUKYJSIPHO JIMHUSAM MarHUTHON WHIYKLHUH, KaK MOo- _U R R® ®
Ka3aHO Ha PHUCYHKE, U OTKJIOHsSETCS UM Ha yrona 90°. ® ® ®

®

He 3a0yobme nepenecmu 6ce omeemot 6 dn1anx omeemos Ne 1
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Yacrts 3

3aoanus CI-C6 npeocmaensaiom codoil 3a0auu, noaHoe peuieHue KOMopvlx
Heo0x00umo 3anucamy 6 dnanke omeemog Ne 2. Pexomenoyemcesa nposecmu
npedsapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewrenus e
onanke omeemos N 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyrouieli 3a0ayu.

B 3a0aue C1 cnedyem 3anucamo pazeepHymolii omeent, NOACHAIOWUIL hu3u-
yecKue npoyeccol, ONUCAHHbIE 8 3a0aue, U X00 8AUIUX PACCYHCOCHUIL.

Pezuctop R U Karyllka MHAYKTUBHOCTH L C 3KEJIE3HBIM
CEpJCUYHUKOM MOJKITIOUEHBl K HICTOYHUKY TOKa, KaK IOKa-
3aHO Ha cxeMme. [lepBoHavanbHO Ko K 3aMKHYT, moka-
3aHus ranbBaHoMeTpoB G; U G, paBHBI, COOTBETCTBEHHO,
L=0,1A u L=1A. Yro npousoiaer ¢ BeIUYUHOH U
HaIpaBJICHHEM TOKa 4epe3 PE3UCTOpP INpPU Pa3MbIKAHUH
kmoda K? Kaknm siBjieHHEM 3TO BBI3BaHO?

Ilonnoe npasunvhoe pewenue kaxcoou uz 3aoay C2—C6 00nscHo 6Ka0uams
3aKOHbL U POopMyNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CMAMOYHO
0N pewienus 3a0auu, a Makice mamemamuyeckue npeoopazoeanus, pac-
yempl C YUCIEHHLIM OMEEmOM U, HPU HEOOXO0UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuieHue.

Ha rnaaxoM ropu3oHTaqpHOM IOy HAXOOUTCS JUIMHHAsS gocka. Ilo nocke nox
JIECTBUEM ITOCTOSTHHON TOPU30HTAIBHOM CHITHI TSATH JABIDKETCS OPYCOK Maccoi
m =1 xr. Koapumment tpenns Mexay gockoit u 6pyckom p = 0,2. CkopocTts
Opycka v OTHOCHTENBHO Moia TMocTosiHHA M paBHa 0,8 m/c. IlepBoHagambHO
JIOCKa OTHOCHTEIBHO IojJla MOoKoWuTcs. K MOMEHTy, Korja IBIKeHHEe Opycka
OTHOCHUTENBHO JTOCKH TpeKpamaercs, Opycok MPOXOIUT O TOCKE PACCTOSHHE
L= Oi M. UeMy paBHa Macca TIOCKU?

_Uy

[ —>F
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ITocrosiHHas Macca OZIHOATOMHOI'O MAEAIBHOIO I'a3a COBEPILACT UKINYECKUH
mpolece, oKa3aHHbIN Ha pucyHke. [Ipu nepexoje rasa U3 cocTosHus 2 B CO-
CTOSIHUE 3 BHEITHHUE CHITBI COBEPIIAIOT PadboTy 4,3 = 5 kJIk. Kakoe konmudecTBo
TEIUIOTHI a3 I0JIy4aeT 3a LIUKII OT HarpeBaTessa?

[Tnockas ropusoHTankHas ¢urypa miomanso S = 0,1 M, OrpaHUYeHHas Mpo-
BOJALIMM KOHTYPOM, UMEIOIIMM COIpoTHBIeHHEe R = 5 OM, HaXOAUTCS B OJ-
HOPOJHOM MAarHUTHOM moiie. Kakol 3apsii mpoTeyer mo KOHTYpY 3a OOJNBIION
MIPOMEXKYTOK BPEMEHH, [TOKA MPOSKLUs BEKTOpa MArHUTHOW MHIYKIIUH Ha BEp-
THKaJb paBHOMEPHO MeHsietrcsi ¢ B, =2 Tn g0 Bp,=—2Ta ?

[IpoToH BiIETaeT B JIEKTPUIECKOE IIOJIC KOHICH- -
caropa MapaIeNIbHO €ro IJIACTHHAM B TOUKE, =
HaxXoJsLIeHcss MocepeuHe MeXIy IUIaCTHHAMHU --& Yoo -
(cM. pucyHOK). MUHHMaNTBHAST CKOPOCTb, C KOTO-
polf TIPOTOH NOJDKEH BIETETh B KOHACHCATOD,
9TOOBI 3aTE€M BBIIETETh M3 Hero, paBHa 350 kM/c. PaccTossHME MeXIy IIacTH-
HaMH{ KOHJICHcaTopa | CM, HaNpsDKEHHOCTH 3JEKTPHYECKOrO ITOJIST KOHIEHCA-
Topa 5200 B/m. Uemy paBHa JMHA IJIACTHH KOHJAEHcATopa? DIEKTPUIECKOE
Iojie BHYTPH KOHJECHCATOpa CYHUTATh OJHOPOAHBIM, CHJIOH TSKECTH IpeHed-
peds.

VYPpOBHM DHEpPruM OJIEKTPOHAa B aTOME BOJAOPOJA 3amaloTcs (GopmyIioi
13,6

E,=- ’2 3B, rnen=1, 2,3, ... . [Ipu nepexosne u3 cocrosanus E, B cOCTOS-
n

Hue E; aroM ucryckaet GpotoH. [ToTok Takux (OTOHOB MajjaeT Ha MOBEPXHOCTh

¢doTokarona. J{nuHa BONHBI CBETa, COOTBETCTBYIOIIAsE KpacHOi rpanune (poTo-

sddexra 111 MaTepuaa HOBEPXHOCTH (HOTOKATOA, A, = 300 HM. Uemy paBHO

3anupatoniee HanpspkeHue Uy, U1 POTOINIEKTPOHOB, BBUICTAIOIIHX C ITOBEPX-

HocTH (poToKaToHa?
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapuant Ne 318
I/IHCprKHI/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

JIis BBITTOTHEHHST 3K3aMCHAIMOHHOW pa0oThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyT). Pabora cocrout u3 3 wacreil, Brirouarommx 36 3ana-
HUMH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHHiO TaeTcs
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUILHBINA TOIBKO OJTHH.

Yacts 2 comepxut 5 3amanuit (B1-B5), Ha KoTOpHIE ClemyeT mAaTh Kpart-
kuii otBetT. s 3amannii Bl u B2 oTBeT HeoOXoauMo 3amucaTth B BUJe Habopa
uudp, a st 3agannii B3-B5 B Bune yucna.

Yacte 3 coctout u3 6 3amanmii (C1-C6), Ha KoTOpBIE TpedyeTcs HaTh
Ppa3BEpHYTHIN OTBET.

[Ipu BemmonHennn 3aganuii B3—BS yactu 2 3HaueHHe HCKOMOH BEIHYU-
HBI CIIEAyeT BBIPA3UTh B T€X €AMHUIAX (PU3NYECKUX BEIMYMH, KOTOPHIE yKa3a-
HBl B YCJIOBUM 3afaHus. Eciu Takoro ykazaHusi HEeT, TO 3HaU€HHE BETUYHHBI
cienyet 3anucate B MexayHapoanoi cucteme eaunul; (CU). Ilpu Beruucie-
HUM pa3pelaeTcs UCIoIb30BaTh HENPOTrPAMMHUPYEMBbIH KaJIbKyJIsATOD.

BHumaTenbHO npouyuTaiTe Kajk[aoe 3aJaHue U IpeajaraeMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IOCHE TOro, KakK Bbl HMOHSUIH
BONPOC U MPOAHAIN3UPOBAIN BCE BApUAHTHI OTBETA.

Boinonusiite 3aganus B TOM HOpsIKE, B KOTOPOM OHM JaHbl. Eciau  Ka-
KO€-TO 3aJlaHu€ BBI3BIBAET y Bac 3aTpylaHEHUe, ponyctute ero. K npomyiuen-
HBIM 33JJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BaC OCTAHETCS BpeMsl.

3a BBITIOJHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3a/IaHUH TaeTcs OJMH WK 00-
nee 6ayutoB. bamibl, momydeHHbIe BAMU 3a BBINIOJHEHHBIC 3aJIaHUsI, CYMMHUPY-
forcst. [TocTapaiiTech BBIIOJIHATH KaK MOKHO OOJIbINE 3aaHnuii U HaOpaTh Hau-
OoJtbIIIee KOJIMIECTBO OAJUIOB.

Kemsaem ycnexa!
Hwxe mpuBeicHbI CIIPaBOYHBIE JaHHBIC, KOTOPHIE MOTYT IIOHATOOUTHCS
BaM TP BBITIOJTHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO TU

YCkopenue CBO60}1HOFO majieHus Ha 3emiie

rpaBUTAlIMOHHAsA TOCTOAHHAA

YHUBEPCaJIbHAsA ra3oBas [IOCTOSTHHasA

rnoctosiiHas bompmana
MOCTOSIHHAs. ABOTagpo
CKOPOCTb CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

UIEKTPUUYECKUH 3apsin)
noctosinHas Ilnanka

n=3,14
g=10wm/c?
G=6,7-10" HmY/kr?
R = 8,31 JIx/(monp-K)
k=1,3810" /K
Na =610 momp !

c=310*m/c

k= L 9-10° H-mMY/Kx’
4me,

e=1,610"Kn

h=6,610"" x-c

Coomuouwtenue mexncoy pasiuduHviMu eOUHUYAMU
0K=-273°C

laem =1,66-10 xr
1 aToMHast eAMHUIIA MAcChl 3KBHBajcHTHA 931,5 M>B
15B=1,610"° I

TeMmepaTypa
aTOMHasi CAMHUIIA MACChI

1 57IeKTPOHBOJIBT

Macca wacmuuy

JJIEKTPOHA 9,1-10°'kr ~ 5,510 *a.e m.

MIPOTOHA 1,673-10% kr ~ 1,007 a.e m.

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

IThomunocmo MOJICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’
KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnan mennoemkocms
Bomel  4,2-10° Jk/(xr-K)
mpa  2,1-10° ox/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHUHILA 130 JIx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOJBI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
YyryHa

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

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

Hopmanwvuvie yenosun:  nasnenue 10° ITa, Temmeparypa 0°C

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

asora 28107 xr/monb Kucjaopozaa
aprona 40-10° Kr/MomB uTus
BOJIOpOJIa 2-10° kr/moms Mo IeHa
BO3/yXa 29.107 Kr/MomB HEoHa
reyus 4107 xr/moms

32:107 kr/monm

6-10° Kr/moib
96-10~ Kr/momnb
20-107° xr/mMoinb

YIJICKUCIIOTO ra3a 44107 xr/monb
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Yactp 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bInoIHAEM020 6amu 3a0anusn (A1-A25) nocmasvme 3HaAK «X» 6 KleHmoOUKe,
HOMED KOMOPOU COOMEemcneyen Homepy blOpanto20 6aMuU omeema.

Ha pucynke npencraBiieH rpaduk 3a-
BUCHMOCTH MOJYJsl CKOPOCTH U aBTO-
MoOwist ot BpeMeHH ¢. Haiinure myTb,
MIPOHIEHHBIN aBTOMOOHIIEM 3a BpeMs
ot 0 1o 50 c.

1) 0 2) 50 M

B mreprmansHON cucteme otcuera cmia 50 H coobmaer temy mMaccoif 5 kr He-
KoTOpoe yckopeHue. Kakas cuma cooOIIUT Telny Maccoit 8 KI Takoe ke ycKope-
Hue?

1) 40 H 2) 50H 3) 80 H 4) 100 H

R Kybuk maccoit 1 kr, cxarelif ¢ G0KOB IpYXHHAMH (CM.
/\/\/\/\/ PHUCYHOK), TIOKOUTCS HA TJIAIKOM TOPHU30HTAIILHOM CTOJIE.
7 “ TlepBas IpyXMHA CKATa HA 4 CM, a BTOpas CKaTa Ha 3 CM.
XKectrocts mepBoit npyxunsl paBHa k; = 600 H/m. XKectkocts BTOpO# mpy-
>kuHbI k, paBHa

1) 300 H/m

ki k,

2) 450 H/m 3) 600 H/m 4) 800 H/m

9
[Mapbr IBMKYTCS CO CKOPOCTSIMH, TIOKa3aHHBIMU Ha PHUCYHKE, U 0
cTanmkuBaioTcs. Kak Oymer HampaBieH CyMMapHBIA HMITYJIBC G

[1apOB IMOCTIE CTOIKHOBEHUS, €CITH yap aOCOOTHO yIPYTHiA? J}ﬁz

1) —» Z)T 3)/ 4)\

[Tapuk, mOABENIEHHBIH K MOTOJKY Ha JJIMHHOW JIETKOM HEpacCTSHKUMOW HUTH,
coBepiaeT KoieOaHus, MOJAHUMASACh HaJl MOJOXKEHUEM PaBHOBECHUS HA MaKCH-
ManpHYH BbICOTY 20 cM. MakcumanbHas KMHETHYECKash SHEprus MIapukKa B
nporecce kKonedbanuii pasHa 1 J[x. Macca mapuka paBHa

1) 1xr 2) 0,5 kr 3) 0,2 kr 4y 0,1 kr
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Ha pucynke mokaszan mpoduis X, M

Oerymeil BOJHBI B HEKOTOPBIi 1 5
MOMEHT BpeMeHHU. Pa3HocTs da3
Kosrebanmii Touek 1 u 4 paBHa

nr
)4 0 ) 4

) w
3) 2n 3

3
4) ==
) 2

lapuk, TBIMKYIIHACS 1O TIaIKOW FTOPU30HTAIBEHOMN MOBEPXHOCTH, HAJICTaeT Ha
JeKANMK Ha TOH JKe TIOBEPXHOCTH Oolee TSDKENBIH IapuK TeX jke pa3Mepos. B
pe3yabTaTe YacTUYHO HEYIPYroro yaapa MepBbId MIAPUK OCTAHOBWIICS, a BTO-
poii Hayaj ABUraThCsi cO cKOpocThio v. IIpu 3ToM 75% nepBoHayalIbHONW KUHE-
THYECKOH DHEPryuy MEepBOro IapHKa Mepenuio BO BHYTPEHHIOK dHepruto. Ka-
KOBa CKOPOCTB IIEPBOTO IIApHKa J0 yxapa?

) V2ov 2) 2v 3) 3v 4) 4o

Kakast-mibo ymopsiioueHHOCTh B PACIIONIOKEHUH YaCTHI] BEMIECTBA OTCYTCTBY-
eT. JTO yTBEpP)KJIECHHE COOTBETCTBYET MOAEIIH

1) Tombko rasa

2) TOIBKO XKUIKOCTH

3) TOIBKO TBEPAOTO TENa

4) rasa, )KUAKOCTH H TBEPJIOTO TeNa

PaspexeHHbII yriIeKuCIbIi Ta3 m300apHO CkuMaeTcsa. Macca ra3a  TOCTOSIHHA.
Kak Ha/1o I3MEHUTH TeMIepaTypy rasa, YTo00bl YMEHBIINTE €ro 006eM B 4 paza?

1) moBwIicUTH B 16 pa3
2) TOBBICHTH B 4 paza
3) moHW3HTH B 16 pa3
4) ToHM3UTH B 4 pasza

Jx
KT -
TBI HYXKHO 3aTpaTHTh, YTOOBI KYCOK 3TOI0 MeTajUla MacCod 5 KI' Harperb OT
20°C go 100°C?

1) 40 x[Ix

. Kakoe xonnuecTBO Temmmo-

VY aenbHast TEIIOEMKOCTh MeTasuia paBHa 500

2) 200 kJlx 3) 250 kJlx 4) 300 kJlx
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Kycok npaa onyctunu B Tepmoc ¢ Bogod. HauaneHast temnepatypa nabaa 0°C,
HavyanbHasg Temrneparypa Bogsl 30°C. TemnoeMKOCThIO TepMOCa MOXHO IIpe-
HeOpeub. [Ipu mepexone K TEIJIOBOMY PaBHOBECHIO 4acTh Jibaa maccoid 210 T
pacrasnma. YeMy paBHa HCXOIHAs Macca BOJIBI B TepMoce?

1) 5501 2) 1100t 3) 1650 T

4) 2200 r

Ha pucyHke moka3aH NUMKIMYECKHI IpOLECC HW3MCHEHHS
COCTOSIHUSI TIOCTOSSHHOM MaccChl OJHOATOMHOI'O HJI€aJBLHOIO
raza. Ha kakoM y4acTke paboTa BHEIIHMX CHJ HaJ Ta3oM
MOJIOKUTENbHA ¥ paBHA OTJAHHOMY I'a30M KOJHYECTBY TeIl-
JIOTEI?

1) 1-2 2) 2-3 3) 3-4

JIBa JIerkWx OJMHAKOBBHIX LIAPHKA ITOJBEIICHBI Ha IIIEN-
KOBBIX HHUTSX. 3aps]] OJHOTO U3 INAPUKOB KaXKIOW IMaphl
noyoxxuTeneH. Kakoil pucyHOK mpaBHIIBHO OTOOpakaeT
€ro B3aUMOJICHICTBUE C OTPUIATEIFHO 3apsDKCHHBIM  IIIa-
pukom?

A B B

1) Tompko A 2) rtosbko b 3) AuB 4) Tonbko B

Ha ¢otorpadun — snexrpuueckas uens. [lokasanus BoJIbTMETpa JaHbI B BOJIb-
Tax, aMIepMeTpa — B aMIIepax.

YeMy paBHO CONPOTHBIICHHE HEU3BECTHOTO pesucTopa? BompTMeTp m ammep-
METp CYHUTATh HJICaTbHBIMU.

1) 10m 2) 20m 3) 30m 4) 40m
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9
IIpoToH p HMMeeT CKOpOCTh U, HANpaBICHHYIO TOPU3O0H- 1
TaJbHO BJOJb NPSIMOTO JJIMHHOTO NPOBOJHHMKA C TOKOM [
(cM. pucyHok). Kyna Hanpasnena nelicTByromast Ha IpOTOH *p
% L)

cuna Jlopenma F ?

1) meprneHAnKyYISIPHO MIIOCKOCTH PUCYHKA K HaM ©
2) ropH3OHTAILHO BIOPABO B IUIOCKOCTH PUCYHKA —>
3) BepTHKAIBHO BHH3 B IIOCKOCTH PHCYHKA

4) BepTHMKANBHO BBEPX B IIOCKOCTH PHUCYHKa T

HudpakpacHoe H3TyueHHE UCIYCKAIOT

1) 2MEKTPOHBI MPH MX HAMPABICHHOM JBHKCHUH B ITPOBOTHUKE
2) aTOMHBbIE S/Ipa MPU UX MPEBPAIICHUIX

3) mo0Oble HarpeThIe Tena

4) nmro0bIe 3apsHKESHHBIC YaCTHIIBI

TodeuHBIiT ICTOYHMK CBETa pacIoioXkeH B (okyce coOmparomieid TOHKON JIMH-
361. [Tociie mpoxoskaeHus Yepes INH3Y JIydH OT 3TOTO HCTOYHHKA

1) moiayT mapasiesbHO INIABHOW ONTHYECKOH ocH

2) cobepyTcs B okyce

3) cobepyTcs B TOUKE, PACHOIOKEHHON MEXKTy JTHH30H M (POKyCOM
4) cobepyTcs B TOUKE, HAXOAIICHCS 3a TBOWHBIM (HOKYCOM

B kakoii cucreme oTcuera CKOpocTh cBeta B Bakyyme pasaa 300 000 km/c?

1) Tombko B cUCTEME OTCUeTa, CBA3aHHOM ¢ 3emiie

2) TOJIBKO B CUCTEME OTCYEeTa, CBsA3aHHOM ¢ CoHIEM

3) TOJIbKO B CHCTEME OTCYETa, CBSI3aHHOM C NAICKOH 3Be301
4) B moOOW MHEPIMATIBHON CHCTEME OTCYeTa

K ucrounuky nocrosiHHoro toka ¢ 9/1C 9 B 1 BHYTpeHHUM CONPOTHUBIEHHEM
0,5 Om monkitoueH pe3uctop. Kakoe KOTH4YECTBO TEIUIOTHI BRIJIEISIETCA B PE3U-
crope 3a 1 ¢, ecnu cwia Toka B 1nenu paBHa 2 A? ConpoTHBIEHHE COEIUHU-
TENBHBIX TIPOBOIOB MPEHEOPEKUMO MaJIO.

1) 2 Ik 2) 4 Jix 3) 16 ik 4) 18 Ik
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B Ta6nm{e NPUBCACHBI 3HAYCHUSA DHCPIrun AJisi BTOPOTO U YETBEPTOIr'0 SHCPIC-

A21

A22

TUYECKUX YPOBHEH aTOMa BOJOPOAA.

Howmep ypoBus OHeprus, 107" Ik
2 —5,45
4 -1,36
Kakoii nomkna ObITh 9HEprust (OTOHA, MPH MOTJIOMIEHHH KOTOPOro aToM Iepe-
XOJUT CO BTOPOTO YPOBHSI HA YETBEPTHII?
1) 54510 JIx
2) 1,36-107" JIx
3) 6,81-10" Jix
4) 4,09-10™" Ix

Jan rpaduk 3aBHCMMOCTH YHC- N 1024
Ja HepacmaBIIUXCs SOEp BUC-

MyTa g Bi ot Bpemenu. Kaxos 25]

HepUox  IoJypacmaja 3TOro 20

M30TOMa BUCMYTa? ]

1) 500 mun 15

2) 750 muH 1

3) 1000 mun 5

4) 1200 mun | .

0 500

1000 1500 7, Mun

Kakas u3 yka3aHHBIX HIDKE peakIui sBiseTcs B-pacnagom?

1) %5U — *ZNp+ e+,
2) AL+ $He— 0P+ ¢n
107 108
3) on+ Ag— 7 Agty

4) dn+ 2;§U—> lggBa-i- ggKr+3én
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A24

A25

OG6paser paZHoaKTUBHOTO pajys HAXOIUTCS B 3aKPBITOM cocyze. Sapa paans

2;; Ra ucneiTeiBatoT a-pacnan ¢ nepuogom nonypacnazaa 11,4 cyrok. Onpene-

JIMTE YHCIIO aTOMOB Tenus B cocyne uepes 11,4 cyTok, ecan oOpaser; B MOMEHT
18
TIOMENICHUS ero B cocy coaepxkain 2,6-10°" atomoB paaus-223.

1) 0,65-10" 2) 1,3-10" 3) 1,95-10" 4) 2,6:10"

Heo0xoanMo 3KCHEpUMEHTAIBHO OOHAPYKUTh 3aBUCHMOCTb HEpHUOJA MAJIbIX
KoJIe0aHUH MaTeMaTHYeCKOTO MasTHUKA OT JJIUHBI HUTH. Kakyto mapy MasTHH-
KOB, TPy3bl KOTOPBIX M3TOTOBJEHBI U3 CTajH, HYXKHO HMCIOJb30BaTh AJSl STOU
nenu?

%
1) 2)

[z % %

3) 4)

B mwnmmHape nmox nmopmrHeM HaxoauTcs 14 T paspexeHHoro rasa. [laieHue rasa
noctosiHHO ¥ paBro 1,6-10° [Ta. Ha prcyHKe MOKa3aHBI pe3yiIbTaThl H3MEPEHNUs
o0beMa ra3a C IMOBBIIICHHEM TeMIeparypsl. IIorpenrHoCTh U3MEPEHUS TeMIIe-
parypbl AT =+ 10 K, o6bema AV == 0,5 1. UeMy paBHa MOJIsIpHasi Macca rasza?

v, 107 4
’ M""T"".' 1 FTTTTTTTTTTTY
I A
E‘E
0 200 400 600 800 T,f{

1) 44 r/mons 2) 32 r/moms 3) 28 r/mons 4) 2 r/moms
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Yactn 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEYIWUX NPAsUIbHOMY OmEeny. Imy nocie008amenbHOCHy Cle-
dyem 3anucame cHaAuana 6 MeKCm IK3AMEeHAUUOHHOU padomel, a 3amem ne-
penecmu 6 onank omeemog Ne 1 6e3 npobenog u opyzux cumeonos. (Lugppet ¢
omeeme MOZym nOGMOPAMbCAL.)

IMocTosiHHAs Macca OJHOATOMHOIO HAEAIBHOTO Ta3a B H30XOPHOM IIpOIlecce
MoJIyyaeT OT HarpeBaTelsi KoIn4uecTBO TernoTel O > 0. Kak MeHsoTCs B 9TOM
Iporecce AaBIeHUe, TeMIepaTypa U BHYTPEHHS SHEPIHs 3TOro rasa?

K xax1o0ii mo3uium nepBoro croyidoia noadepuTe COOTBETCTBYIONIYIO TTO3ULIUIO
BTOPOTO M 3alHIINTE B TAOJHIlYy BHIOpAHHBIC IU(PHI MO COOTBETCTBYIOMINMH
OyKBaMH.

OU3NYECKHE BEJIMYMHBI
A) naBieHwue rasa

b) Temmeparypa rasa

B) BHyTpeHHsIsI SHEprHs ra3a

X USMEHEHUA
1) yBenuuuBaercs
2) yMeHblIaeTcs

3) He u3MeHsieTcs

A b B

YcTaHOBUTE COOTBETCTBHE MEXIy (HOopMyNaMu AJis BEIYUCICHUS (PU3MUICSCKUX
BEJIMYMH B CXE€Max ITOCTOSIHHOI'O TOKA M Ha3BaHUSAMM 3THX BEJIMYMH.

B dopmynax ucnonb3oBaHbl 0003HaveHus: [ — cuia Toka, U — HampshKeHue,
R — conpoTuBneHne pe3ncTopa.

K kaxa0¥ Mo3WIMU TEpBOro CTOJONA MOJOEPUTE COOTBETCTBYIONIYIO MO3H-
IIUIO BTOPOTO W 3aITUIINATE B TAOJIHUILYy BBIOpaHHBIC HU(PHI O] COOTBETCTBYIO-
MU OyKBaMHU.

OOPMVIIA OU3NYECKAS BEJIMYNHA
A) U 1) 3apsim, mpOTEKIINi Yepes3 pe3ucTop
1 2) CONpPOTHBIEHHE Pe3NUCTOpa
B) %R 3) HampsDKeHHE Ha pe3HCTOpe
4) MOIIHOCTH TOKA, BBIIENSIONIASCS HA PE3UCTOPE
A b
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Omeemom K Ka)coomy 3a0anuio Imoii uacmu Oyoem HeKomopoe 4ucio.
Imo uucno nado 3anucamo 6 d61ank omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-BS5), nauunasn c nepeoii knemouxu. Kaxcowviii cumeon (yugpy, 3a-
nAmMYyI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KleMOoUKe 8 COOMEEMCHEUl ¢
npueedennvimu 6 Onramnxe oopasyamu. Eounuyvt gpusuueckux eenuuun nu-
cantb He HYIHCHO.

HauansHas ckopocTh Tena, OpOIIeHHOTO MO YTIIOM K TOPHU30HTY, paBHa 26 M/C.
B BepxHel TOYKe TPacKTOPHH CKOpPOCTh 3Toro Tena paBHa 10 m/c. CKoJIBKO
BPEMEHH TEJO IMOJHUMAJIOCH OT TOYKH CTapTa J0 BEpXHEH TOYKU TPaeKTOPHUHU?
ComnpoTHBIIeHIEM BO3ayXa IIpeHeOpeds. OTBET OKPYTIINTE A0 JECATHIX.

WneanbHbIl 0MHOATOMHBIH Ta3 B KonudecTBe v = 0,09 MOJIb HAXOIUTCS B paB-
HOBECHHU B BEPTHKAIHHOM INIAAKOM IHIJIMHAPE MOJ] MOPIIHEM Maccoil m =5 KT.
Buemnee armocdepHoe napienue po = 10° [la. B pesynprate oX1axkieHus ra-
3a TIOpIIEHb OMYCTUIICS Ha BBICOTY A =4 cM, a TeMnepaTypa ra3a HOHH3HIACh
Ha AT =16 K. Uemy paBHa momians nopimHsa? OTBET BEIPa3UTe B KBaJIPATHBIX
CcaHTHMeTpax (CM”) K OKPYIIHTE IO HEbIX.

Hy‘IOK OJICKTPOHOB BJICTAET B OAHOPOJHOC MArHuTHOC

MoJIC MEPICHIUKYJIIPHO JHHUSAM MATHUTHOW WHIYKLUH, & ®?® &®
KaK IIOKa3aHO Ha PUCYHKE, U OTKJIOHSAETCS UM Ha yrox 90° v R R X®
oA AeiictBueM cuiibl JlopeHia 9,1-10’18 H. Paguyc nyru

OKPYXKHOCTH, 10 KOTOPOH IBIKYTCS SJICKTPOHBI B Mar- ® ® ®
HUTHOM T10J1e, paBeH 10 cm. KakoBa ckopocTs, ¢ KOTOpoi X I® &

SJIEKTPOHBI BJeTeNd B MarHuTHoe mone? IlomyueHHbIi
6
OTBET yMHOXbTE HA 10 ¥ OKpPYTIIUTE 10 [IETI0TO YHCIIA.

He 3a6y0bme nepenecmu ece omeemul 8 61aHK omeemog No 1
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Yacrts 3

3aoanus CI-C6 npeocmaensaiom codoil 3a0auu, noaHoe peuieHue KOMopvlx
Heo0x00umo 3anucamy 6 dnanke omeemog Ne 2. Pexomenoyemcesa nposecmu
npedsapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewrenus e
onanke omeemos N 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyrouieli 3a0ayu.

B 3a0aue C1 cnedyem 3anucamo pazeepHymolii omeent, NOACHAIOWUIL hu3u-
yecKue npoyeccol, ONUCAHHbIE 8 3a0aue, U X00 8AUIUX PACCYHCOCHUIL.

JBe onunakoBbie namiibl JI; u JI, moakiIr04eHbl K UCTOYHU-
Ky TOKa, OJJHa — MOCJIEAOBATENbHO C KaTYIIKONW MHIIyKTHB-
HOCTH L ¢ jKeJie3HbIM CepACYHUKOM, a Apyrasi — [ocjenoBa-
TENbHO € pe3uctopoM R (cM. pucyHok). IlepBoHauanbHO
kirou K pazoMkHyT. Onummre pa3HuIly B paboTe JTaMIOYeK
npu 3ambikanuu kiaoda K. Kakum siBneHuneM BbI3BaHa 3Ta
pazauna?

Ilonnoe npasunvhoe pewenue kaxcoou uz 3aoay C2—C6 00nscHo 6Ka0uams
3aKOHbL U POopMyNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CMAMOYHO
0N pewienus 3a0auu, a Makice mamemamuyeckue npeoopazoeanus, pac-
yempl C YUCIEHHLIM OMEEmOM U, HPU HEOOXO0UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuieHue.

Ha rmmagkoM TOpH3OHTANBPHOM IIONy HAaXOJAWTCA JUIMHHAs JOCKa Maccoit
M =5 xr. Ilo gocke moa NEeHCTBHUEM MOCTOSHHOW TOPU30HTAIBLHON CHUJIBI TATH
nBIKeTcs: Opycok. Koahduunent Tperns Mexay nockoi u opyckom p = 0,2.
CkopocTh OpycKka U OTHOCHTEIBHO TToJIa TocTosHHA U paBHa 0,8 m/c. Ilepso-
HadaJIbHO JJOCKa OTHOCHTENHFHO IToj1a TIOKOUTCS. K MOMEHTY, Koraa IBIKEHHE
Opycka OTHOCHTENBHO JOCKH MPEKpaIaeTcsi, Opycok MPOXOIUT 10 JOCKE pac-
cmmge L = 0,8 m. Yemy paBHa Macca Opycka?

_Uy

[ —>F
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ITocTostHHAs Macca OJJHOATOMHOI'O HJICAILHOIO ra3a coBCpmacT UKITHYCCKHI

rpoliecc, MOKa3aHHBIM Ha pucyHKe. ['a3 oTaaeT 3a UMK XOJOJWIBHUKY KOJIH-
gecTBO TEeIIOTHI |Oy| = 8 kJx. Kakyro paboTy COBEpIIalOT BHEIIHUE CHITBI IIPU
[epexo/ie ra3a U3 COCTOSHUSA 2 B COCTOSIHUE 37

IInockas ropu3oHTanbHas (HUTypa, OrpaHUYEHHAs MPOBOAAIINM KOHTYPOM,
COIMPOTUBNIEHHE KOTOporo R =15 OM, HaXOOUTCA B OJAHOPOAHOM MAarHUTHOM
nozne. IToka mpoekiust BeKTOpa MarHUTHOM MHAyKIMU Ha BepTukans Oz 3a
00JBIION TPOMEXKYTOK BpPEMEHH paBHOMEpHO MeHsercs oT B, =2 Tn no
By, =—2Tn, no xoutypy nporekaet 3apsn Ag = 0,08 Kn. Haiigure minomans
¢burypsl.

[TpoToH BiEeTaeT B NEKTPHUECKOE T10JIE€ KOHJICH-
caropa napajulelIbHO €ro IUIacTHHaM B Touke, [ L
HAaXOSUICHCS  MOCEpe/MHe MEXIy €ro i~ .~ o
CTHHaMH (CM. DPHUCYHOK). MUHHMalbHast CKO-

pOCTh, C KOTOPOH NPOTOH JOJDKEH BIETETh B
KOHZIEHCATOp, 4TOOBI 3aTeM BBUICTETH M3 Hero, paBHa 350 km/c. PaccrosHne
MCXKAY IUIaCTUHAMU KOHJACHCATOpa 1 CM, HAIpPsOKCHUEC Ha INNTACTUHAX KOHIACH-
catopa 50 B. Uemy paBHa JuIMHa IUIaCTHH KOoHzeHcaropa? Ilosne BHYTpHU KOH-
JACHCATOpa CYUTATh OAHOPOAHBIM, CHIIOH TSKECTH HpeHe6quL.

YpOBHH DJHEPrUM OJJIEKTPOHA B aTOME BOAOPOJAa 3amaroTcs (GOpMyIoit
13,6
E,=——253B,tnen=1,2,3, ... IIpu nepexone u3 cocrosHus £, B COCTOS-

n2

Hue E, aroM uciyckaet ¢potoH. [ToTok Takux (OTOHOB MafaeT Ha MOBEPXHOCTh
¢dorokaTona. 3anuparomiee HarpsHKeHUe Ui (POTOINEKTPOHOB, BBIIETAIOIIUX C
HoBepXHOCTH (poTokaTosa, Usy = 6,1 B. UeMy paBHa 4acTOTa CBETA Vi, COOT-
BETCTBYIOIIAs KpacHOM rpanurne GoTtodddexra a8 MaTepuana MOBEPXHOCTU
¢dorokarona?
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapuant Ne 319
I/IHCprKHI/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

JIis BBITTOTHEHHST 3K3aMCHAIMOHHOW pa0oThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyt). PaGoTta cocrout u3 3 yacrel, BKIOYaomux 36 3ana-
HUMH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHHiO TaeTcs
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUILHBINA TOIBKO OJTHH.

Yacts 2 comepxut 5 3amanuit (B1-B5), Ha KoTOpHIE ClemyeT AaTh Kpart-
kuii otBet. s 3amanuii Bl u B2 oTBeT HeoOXoauMo 3amucath B BUJE HaOopa
uudp, a st 3agannii B3-B5 B Bune yuncna.

Yacts 3 coctout u3 6 3amanmii (C1-C6), Ha KoTOpBIE TpedyeTcs HaTh
Ppa3BEpHYTHIN OTBET.

[Ipu BeImonHennn 3aganuii B3—BS yactu 2 3HaueHHe MCKOMOM BEIHYH-
HBI CIIEAyeT BBIPA3UTh B T€X €AMHUIAX (PU3NYECKUX BEIMYMH, KOTOPBIE yKa3a-
HBl B YCJIOBUM 3afaHus. Eciu Takoro ykazaHusi HET, TO 3HaU€HHE BETUYMHBI
cienyet 3anucate B MexayHapoanoi cucteme eaunun (CU). Ilpu Beruucie-
HUM pa3penaeTcs UCIoIb30BaTh HENPOTrPAMMUPYEMBIH KaJIbKyJISATOD.

BHuMmaTenbHO npouyuTaiTe Kakaoe 3aJaHue U IpeasiaraéMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IOCIE TOro, Kak Bbl MOHSUIH
BONPOC U MPOAHAIN3UPOBAIN BCE BApUAHTHI OTBETA.

Boinonssiite 3aganus B TOM HOpsIKE, B KOTOPOM OHM JaHbl. Eciau  ka-
KOE-TO 3aJlaHu€ BBI3BIBAET y Bac 3aTpylHEHHe, ponyctute ero. K npomyiuen-
HBIM 33JJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BaC OCTAHETCS BpeMsl.

3a BBITIOJHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3a/IaHUH TaeTcs OJUH WK 00-
nee 6ayutoB. bamibl, moydyeHHbIE BAMU 3a BBITIOJNHEHHBIC 3aJIaHHSI, CYMMHUPY-
forcst. [TocTapaiiTech BBIIOJIHATH KaK MOKHO OOJIbINE 3aJaHnii U HaOpaTh Hau-
OoJtbIIIee KOJIMIECTBO OAJUIOB.

Kenaem ycnexa!
Hwxe npuBeieHbI CIIpaBOYHBIE JaHHBIC, KOTOPHIE MOTYT IIOHATOOUTHCS
BaM TIpH BBITIOJITHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO TU

YCkopenue CBO60}1HOFO majieHus Ha 3emiie

rpaBUTAlIMOHHAsA TOCTOAHHAA

YHUBEPCaJIbHAsA ra3oBas [IOCTOSTHHasA

rnoctosiiHas bompmana
MOCTOSIHHAs. ABOTagpo
CKOPOCTb CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

UIEKTPUUYECKUH 3apsin)
noctosinHas Ilnanka

n=3,14
g=10wm/c?
G=6,7-10" HmY/kr?
R = 8,31 JIx/(monp-K)
k=1,3810" /K
Na =610 momp !

c=310*m/c

k= L 9-10° H-mMY/Kx’
4me,

e=1,610"Kn

h=6,610"" x-c

Coomuouwtenue mexncoy pasiuduHviMu eOUHUYAMU
0K=-273°C

laem =1,66-10 xr
1 aToMHast eAMHUIIA MAcChl 3KBHBajcHTHA 931,5 M>B
15B=1,610"° I

TeMmepaTypa
aTOMHasi CAMHUIIA MACChI

1 57IeKTPOHBOJIBT

Macca wacmuuy

JJIEKTPOHA 9,1-10°'kr ~ 5,510 *a.e m.

MIPOTOHA 1,673-10% kr ~ 1,007 a.e m.

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

IThomunocmo MOJICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’
KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnan mennoemkocms
Bomel  4,2-10° Jk/(xr-K)
mpa  2,1-10° ox/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHUHILA 130 JIx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOJBI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
YyryHa

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

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

Hopmanwvuvie yenosun:  nasnenue 10° ITa, Temmeparypa 0°C

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

asora 28107 xr/monb Kucjaopozaa
aprona 40-10° Kr/MomB uTus
BOJIOpOJIa 2-10° kr/moms Mo IeHa
BO3/yXa 29.107 Kr/MomB HEoHa
reyus 4107 xr/moms

32:107 kr/monm

6-10° Kr/moib
96-10~ Kr/momnb
20-107° xr/mMoinb

YIJICKUCIIOTO ra3a 44107 xr/monb
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Yacrs 1

Ilpu evinonnenuu 3adanui wacmu 1 ¢ onanxke omeemos Ne 1 noo nomepom
6bInoIHAEM020 eamu 3a0anusn (A1-A25) nocmasvme 3HAK «X» 6 KleHmoOUKe,
HOMep KOMOpOil cOOmeencmeyem Homepy 8blOPanHoz0 samu omeema.

IIpu cBoOOAHOM MAJEHUU TeJa ¢ HYJIeBOH HaYaJIbHOW CKOPOCTBHIO BETMYMHA €r0

D)
ckopocTH uepe3 1 ¢ paBHa vy, 4epe3 2 ¢ paBHa 0,. OTHOIIEHHE —= PAaBHO

Ul
1 2) 2 3) ! 4)
4 2
Ha rpaduke moka3aHa 3aBHCHMOCTh YCKOPEHUS TeIa OT a,
BpEMEHHU B MHEepLHUaIbHOU cucteMe oTcuera. CpaBHUTE
cuibl Fy u F,, nedicTByOmye Ha TEJIO B MPOMEXYTKH
BpeMeHu OT 0 710 # ¥ OT ¢, 10 f,.
0o 0 't

F F F; F
1)_1:§ 2)_1:2 3)_171 4)_17§

F, 5 F, 2 F, F, 3

Teno paBHOMEpHO IBIKETCS MO MIocKocTH. CHila TaBIeHUS Tela Ha IIOCKOCTh
pasaa 40 H, cuna tpenus 10 H. Koaddumment Tperns cKonbxeHUs paBeH

1) 0,8 2) 025 3) 0,75 4) 02

B mHepImanbHOH cHCTeMe O0TCUeTa MO/ NSHCTBIEM MOCTOSHHOW CHITBI UMITYJIBC
MPSIMOJIMHENHO ABIXKYIIerocs Tena 3a 2 ¢ yBenuuwmics ot 0 no 4 kr-m/c. Kakosa
BEJIMYMHA DTOM CUIIBI?

1) 1H 2) 2H

3) 4H 4) 8H

C Kkakoif BRICOTHI TafaeT M4 Maccoid 0,3 KT U3 COCTOSHHUS MOKOS, €CIIU €ro KH-
HeTHUYecKasi FHeprus npu nagaenuu Ha 3emito pasHa 60 Jx? [lorepsimu sHeprun
3a CYET CONMPOTHUBIICHHS BO3yXa IPEHEOpEYb.

1) 10m 2) 20m 3) 25 M 4) 30 M

© 2009 denepanbHas ciayxba 110 Han30py B cepe oOpasoBanus u Hayku Poccuiickoit denepaunn
Konuposanue He nomyckaercst

MaremaTHdeckuii MasTHUK OTKJIOHFJIM Ha HEOOJBIIOW YTOJ OT II0- =R

JIOKEHHSI PAaBHOBECHS M OTITyCTHIN Oe3 HadambHOI ckopoctu. Ye- /|
pe3 Kakyr 4acTh Iepuoja KoyneOanud 1 MOTeHIHAbHAs dHEPTHs
MasiTHUKa BHOBb JOCTHTHET MakcumyMa? CONpOTHUBIIEHHEM BO3IyXa TpeHeO-
peub.

1 1
1) T 2) =T 3)) =T 4) =T
) ) % ) 3 )

1
8

ABTOMOOMIIb HAYMHAET ABHUI)KCHUC C BBIKIIFOUCHHBIM JABHIAaTCJIEM 110/ YKJIOH,
cocrassomuit yroa 30° ¢ ropu3oHTOM. Ha ropM3oHTaIbBHOM Y4acTKe 10pOry,
KOTOPBIH CIIEIyeT 3a CITyCKOM, ero CKopocTh cocraBisier 20 m/c. Kakoe pac-
CTOSTHUE aBTOMOOWJIH ITPOe3xkKaeT 1o CKIoHy? TperneM npeHeOpeyb.

1) 10m 2) 20m 3) 40m 4) 80 M

YacTHis! ra3a HaXoAATCs B CPeAHEM Ha OOJBIINX PACCTOSHMAX OPYT OT Apyra,
MOYTOMY CHJIbI B3aUMOJEHCTBHS MEXKIy HUMHU HE3HAUUTEIbHBL. OTO IOJNOMKE-
HHUE 00BICHIET

A. XOpoIIyI0 CKUMaeMOCTB Ta30B.

B. crtocoGHOCTE Ta30B K HEOTPAHHYECHHOMY PACIINPEHHIO.

Kaxoe u3 yTBepxkeHu IpaBUIbHO?

1) Tompko A 2) tosbko b 3) uA,ub 4) uu A, vHu b

Kakomy mporieccy B MICaIbHOM Ta3e COOTBETCTBYET Ipa- T
¢uk Ha pucyHke? (Macca raza He U3MEHSCTCS. )

1) u3oTepMuUecKOMY
2) M30XOpPHOMY
3) umzobapHOMY
4) anuabaTHOMY

Uemy paBHO JaBlIeHHWE HACBIIIEHHBIX BOJASHBIX IMAapoB Ipu Temieparype 24°C,
€ClIi TpU OTHOCUTENBHON BiaxkHOCTH 60% mapLuanbHOE JaBlIEeHHE BOASIHOTO
mapa B nmomMenieanu pasHo 1,8 kIla?

1) 1,0 xIla 2) 2,0 kIla 3) 3,0klla 4) 4,0 xlla
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I'a3 mon mopmiaeM pacimupwics U me- P» 10° Tla 1 2 KagparHast paMka pacriojiokeHa B OJHOPOJHOM Mar- — s>
peuien u3 coctosiHus 1 B cocTosiHUE 2 1,5 "'f_‘,’_f'"i HUTHOM II0JIe TaK, KakK IMOKa3aHo Ha pucyHke. Hampasie- FH'@—dB»
(cm. pucynok). Kakyto paboty cosep- 0 - R SR HHE TOKa B paMKe MOKa3aHo cTpenkamu. Kak HanpapieHa
i ra3? 05h__ _i L _i_ N _E_ L i CWIIa, JIEUCTBYIOMAs Ha CTOPOHY ad PaMKH CO CTOPOHBI
1) 1,510° ’ i i i i . MarHuTHOTO TOJIS? ; c
2) 3-10* Tk 0 0,-1 0:2 0',3 VI 1\;3 1) meprneHauKyISIpPHO IIOCKOCTH YepTexka, OT Hac
3) 1,2 Ix 2) TEepHeHIUKYISPHO IIOCKOCTH YepTexka, K HaMm
4) 0,2 JIx 3) BIOJIb HANPABJICHHS JTHHUHA MarHUTHOW WHIYKITUH

4) cuna paBHa HYJIO

Kaxk n3smenunrcsa CpE€aHAA KUHETUYCCKaA DOHEPTUA MOJICKYJIT UJICAJIbHOI'O ra3a npu
YBEIIMYECHUH €T0 a0CONIOTHOM TeMITepaTypsl B 2 pa3za?

Ha pucynke npusenena ¢ororpadusi ocumiuiorpaMM HalpspKeHUs. Ha 3J1€MEHTe
3JIEKTPUYECKON LEIIH U CHUJIBI TOKA B HEM.

1) He u3MeHuTCS

2) yBenauuuTcs B 2 pasza
3) yBenuuutcs B 4 paza
4) OTBET HEOJAHO3HAUEH

Kak m3MeHsATCSI CHIBI KYJIOHOBCKOTO B3aMMOJCHCTBHS BYX TOYEYHBIX 3apsi-
JKCHHBIX TeJl, €CIM W 3apsAx KaXIOro W3 HUX, W PACCTOSHUE MEXAY HUMH
YMEHBIINTS B 2 pa3a?

1) ocTaHyTCA NPEKHUMH Konebanus 3THX BEJIMYMH UMEIOT
2) ymeHblnarcs B 2 pa3a

3) yBenuyarcs B 2 pasza
4) yBenuuatcs B 4 pasza

1) pasnm4HBIC IEPHOIBI M HE UMEIOT CIBUTA (a3

2) OIMHAKOBBIC MEPUOABI, M MEKIY HX KOJICOAHUSIMH CYIIECTBYET CABUT (a3
3) pasiauyHbBIe MEPHOIbI, HO OJIMHAKOBBIE YaCTOTHI

4) OIMHAKOBBIEC IEPUOJIBI, HO Pa3TMYHBIC YACTOTHI

Ha rpaduke n3obpaxeHa 3aBUCHMOCTb CHIBL [ MAA
TOKa B MPOBOJHUKE OT HANPSDKCHUS MEKIY 6 Ha pucyHKe 1oKa3aH X0J[ Jiy4ell OT TOYCYHOTO HCTOYHHMKA CBETa A uepe3 TOH-
ero KoHUamH. YeMy paBHO CONPOTHBICHHE 4 - K10 JHH3Y.
MPOBOJTHHKA? L . A
1) 03125 KOM 0 4 8 12 1620 24 U, B o
2) 2xOm L N N W 7z T L O
3) 16 xOm \
4) 8 KOm WS o 4
4

KakoBo (h)oKyCHOE pacCTOsIHUC JIUH3bI, €Clii | KIIeTKa Ha PUCYHKE COOTBETCTBY-
er 1 cm?

1) 10 cm 2) 12cm 3) 3cMm 4) 4cm
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B onHy TOUKy IpUXOJT ABE KOTEPECHTHBIE CBETOBHIC BOJHBI C Pa3sHOCTHIO (a3
KosiebaHui, paBHOM 7. B 3T0M TOUKe HabIIOMAETCS

A20

A21

A22

D
2)
3)
4)

MHWHHUMYM HHTCHCUBHOCTH

MAaKCUMyM HHTCHCHBHOCTH

Cp€ansaad HHTCHCUBHOCTDH

qepeaoBaHNC MAaKCUMYMOB U MUHUMYMOB

HarpeBaTenbHblil 31€MEHT COCTOUT U3 TPEX OAMHAKOBBIX CIMpaseH, epBas U3
KOTOPBIX IOCJIEA0BATEIbHO MOJKIIOYEHA K JBYM JPYTUM, COCIAUHCHHBIM Ia-
pajutensHO. DJIEMEHT MOAKIIOYEH K IIeNH MOCTOSHHOTO Toka. Kak m3MeHHTCs
MOIIHOCTB, HOTPeOIIsieMast 3TUM JIIEMEHTOM, €CIIH HaIpsDKEHHUE, T01aBaeMoe Ha
HETO0, YBEIWYHUTh B 3 pa3a, a MEpBYI0 CIHMPab 3aMEHUTh HA APYIYIO C COIPO-
THUBJICHHEM B 4 paza 06IbIIiM?

1)
2)
3)
4)

HE U3MEHUTCA
YBEJIMYUTCS B 2 paza
yMeHbLIUTCS B 3 paza
yBeJIM4UTCSA B 3 pasa

Ha pHUCYHKE n3o0paxkeHa JuarpaMMa
SHEpPreTH4ecKux ypoBHeH aroma. Kaxoii mmbpoit £y
00603HaUeH  Mepexoj, KOTOpbl  cooTeTcTBYeT L3
MOTJIOMIEHUIO (POTOHA MAaKCHUMaIbHOM YacTOTHI? E

1 E;

2) 2

3) 3 Eo| 12 3 4
4) 4

KakoB 3apsi szpa S9Zn (B eAMHNIIAX HIEMEHTAPHOTO 3apsiza)?

D

98 2) 38 3) 30 4) 68

Kakast yactuia X o6pasyeTcs B peakiuu gLi + %He —> 1(S)B +X?

D)

MIPOTOH 2) HEWTpoH 3) amexTpoH 4) o-gactuma
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Ha rpajuke moka3aHa 3aBHCHMOCTH

A25

MaKCUMaJIbHOW KMHETHUYECKOW SHEPIUu
(hOTONIEKTPOHOB, BHIOUTHIX W3 MeETal-
Ja, OT JJIMHBI BOJHBI 1aJal0IIEro CBETa.
Kunernueckass sHeprus (OTOIIEKTPO-
HOB He TpeBbimIaeT 15 3B, ecnu metann
OCBELIAETCS] CBETOM C JAJIMHOMI BOJIHBI

1) 25um
2) 50 am
3) 150 am
4) 200 am

E. B
L R T et SO
T e | e
0 100 200 A, HM

Ha rpadmxe m3o0paxkeHa 3aBHCHMOCTh KOOPIWHATH Oy-
CHHKH Ha FOpHSOHTaJIBHOﬁ CIIUIEe OT BPCMCHH. Ha ocnoBa-
HUH Tpadka MOXKHO YTBEPKAATh, 9TO

1) Ha ydactke | MOXyTh CKOPOCTH OyCHHKH YBETHUUBAETCS, a HA yJacTke 2 —

YMEHBIIACTCA

2) Ha ydacTKe 2 MPOEKIHs YCKOPEHNS OYCHHKH OTpHUIIATeNIbHA
3) Ha yuacTke 1 MOIyTh CKOPOCTH OyCHHKH yMEHBIIAeTCs, a Ha ydacTke 2 —

OCTaeTCsI MOCTOSHHBIM
4) yuacTox
y4acToK 2 — paBHO3aMeUIEHHOMY

1 COOTBETCTBYeT paBHOMEPHOMY IBIDKCHUIO OYyCHHKH, a

Ha rpajuke wu300paxkeH pe3ysibTaT 3KCIEPUMEHTAIBHOTO HCCIEAOBAHMS
3aBHCUMOCTH CHJIBI TOKA OT HallpsDKEHMS Ha JlaMIle HakaiuBaHus. [IBe Takue

JIaMITBI, COCANHCHHBIC MOCICAOBATEIEHO
1 TOIKIIOYECHHBIC K KIEMMaM aKKyMy-
nsTOopa HampsbkeHuem 12 B, motpe6is-
IOT CyMMapHyro MomHOcTh 6 BT. Kako-
Ba MOIIHOCTh, MOTpeOiIseMas JIaMIIOH,
TIPH TIOJKITIOYCHAN €€ K ITOMY aKKyMy-
nsTopy?

1) P=3Br
2) 3Br<P<6Br
3) P=6Br

4) 6 Br<P<12Brt

IaAﬂ

1
T S

0.5
0 36 9 12

UB
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Yactn 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEYIWUX NPAsUIbHOMY OmEeny. Imy nocie008amenbHOCHy Cle-
dyem 3anucame cHaAuana 6 MeKCm IK3AMEeHAUUOHHOU padomel, a 3amem ne-
penecmu 6 onank omeemog Ne 1 6e3 npobenog u opyzux cumeonos. (Lugppet ¢
omeeme MOZym nOGMOPAMbCAL.)

Bpycok CKOIB3UT IO HAKJIOHHON IUIOCKOCTH BHU3 0e3 TpeHus. UTo MpoucXoauT
NIPU 3TOM C €ro CKOpPOCThIO, NOTEHUUAIBHON SHEpruei, CUJION peakluu Ha-
KJIOHHOI! mnockocTu?

K xaxoii mo3uium nepBoro cToyidia noadepuTe COOTBETCTBYIONIYIO TTO3ULIUIO
BTOPOTO W 3aIUIINTE B TaOIMIly BHIOpaHHBIE LUQPHI 110 COOTBETCTBYIOIINMHU
OyKBaMH.

OU3NYECKUE BEJIMYMHBI X U3BMEHEHUE
A) ckopocTb 1) yBemuuuBaercs
b) mnorenunumampHas 3HEpPrus 2) yMeHbIIaeTcs
B) cuna peakiuu HaKJIOHHOW TJIOCKOCTH ~ 3)  HE MU3MEHSETCS
A b B

YCTaHOBUTE COOTBETICTBHE MEXAy (U3MUCCKHMH SBICHUSIMH U HX
TEXHHYECKUMH IPUMEHEHUSMH M MPHOOPaMH, B KOTOPBIX HCIOIB3YIOTCS HIIH
HaOTIOJAIOTCS 3TH SBJICHHUS.

K xax1o0ii mo3uiuy nepBoro cToyidia noadepuTe COOTBETCTBYIONIYIO TTO3ULIUIO
BTOPOTO W 3alHINNTE B TAOIMIly BEIOpaHHBIE IU(PHI MOX COOTBETCTBYIOIUMHU
OyKBamu.

OU3NYECKUE ABJIEHUA IMTPUBOP
A) [ucnepcus 1) ®oro3nemeHt
B) ®oroaddexr 2) Jlazepnas ykaska

3) I[Ipu3MeHHBIN CIEKTPOCKON
4)  ®oT000BEKTUB

© 2009 denepanbHas cayx0a 10 Han3opy B cpepe oOpasoBanus u Hayku Poccuiickoit denepaunn
Komnmposanne He fomyckaercst

Omeemom K Ka)coomy 3a0anuio Imoii uacmu Oyoem HeKomopoe Yucio.
Omo uucno nado 3anucamo 6 d1ank omeemos Ne 1 cnpasa om nomepa 3ada-
Hus (B3-BS5), nauunan c nepeoii knemouxu. Kasxcoviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KlemoUuKe 8 COOMEEMCmeul ¢
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt pusuueckux eenuuun nu-
canb He HYIHCHO.

M, M —>  JlBa rpy3a, CBSI3aHHbIC HEPACTSKUMOMI U HEBE-
1 v .
! l % ; COMOI HUTBIO, ABIKYTCS MO TJIAIKOW TOpH-
7 30HTAJIbHOW MOBEPXHOCTH I0J JEHCTBUEM TO-
-

PHU30HTANBHOW CHJIBI F, IPUIIOKECHHON K TPpy3y Maccoit M =2 kr (cM. pucy-
HOK). MuHHMManbHas cuia F, Ipu KOTOpoi HUTH oOpbIBaeTcs, paBHa 18 H. U3-
BECTHO, YTO HUTh MOXXET BBIJEpxKaTh Harpy3ky He Gomee 10 H. Yemy paBHa
Macca BTOporo rpysa?

HarpeBaeMblil ipy MIOCTOSIHHOM JABJICHUU HICANBHBIA OJHOATOMHBIN Ta3 CO-
Bepuw padoty 2000 Jx. Kakoe Koar4ecTBO TEIIOTHI OBLTO MEpeIaHo rasy?

IMpoBomsammuii crepxens HON /=20 cM IBIKETCS MOCTYIATEIFHO B OJHO-
pPOJHOM MarHuTHOM Tmosie ¢ uHAaykiued B =0,5 Ta Tak, 4T0 yrom Mexmay
CTEp’KHEM M BEKTOPOM ero ckopocTH o = 30° (cM. pucyHok). DJ1C mHIyKINH B
crepkHe paBHa 0,05 B. KakoBa ckopocTh IBUXKEHUS CTEPKHA?

g

He 3a6y0vbme nepenecmu ece omeemul 8 61anK omeemog No 1
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Yacrts 3

3aoanus CI-C6 npeocmaensiom codoii 3a0auu, noiHoe peuieHue KOMopvlx
Heobxo0umo 3anucams 6 6nanke omeemog Ne 2. Pexomenoyemca nposecmu
npedeapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewenus 6
onanke omeemoe N 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyouiell 3a0ayu.

B 3a0aue C1 cnedyem 3anucamp pazeepuymulii omeem, nOACHAIOWUIL (u3u-
yecKue npoyeccol, ONUCAHHbIE 8 3a0aue, U X00 AUIUX PACCYHCOCHUIL.

Ha pucynke npuBeaeHa dororpadus snekrpuueckor uenu. Hageprure npus-
LUITHAIBHYIO cXeMy 3Toi nenu. Onupasch Ha 3aKOHBI IIOCTOSTHHOTO TOKa, 00b-
SICHUTE, KaK JIOJDKHBI U3MEHAThCS (YBEIMUNBATHCS WM YMEHBIIATHCS) MOKa3a-
HMS aMIIepMeTpa U BOJITMETpPA NPH 3aMbIKaHUH KIII0Ya.
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Ilonnoe npasunvhoe pewenue kaxcoou uz zaoay C2—C6 0oniicno 6Knouams
3aKOHbL U (POPMYTIbl, NPpUMEHEHUE KOMOPHIX Heo0X00UMO U O00CHAMOUHO
0n1A pewienus 3a0auu, @ makdce mMamemamuyecKue npeoodpazoeanus, pac-
yemol C YUCIEHHLIM OMEEHOM U, HPU HEeOOXO00UMOCHmU, PUCYHOK, HOAC-
HAIOWUIL peuleHue.

Kamens, netsmmii ¢ TOpU30HTAILHONW CKOPOCTBIO Uy = 45 M/c, onaaer B Jie-
KAl Ha TOPU30HTAIBLHON MOBEPXHOCTH Jibjla OPYCOK M OTCKaKMBaeT B 00-

1
PaTHOM HAIIPABICHUU CO CKOPOCTBIO s vy. Macca 6pycka B 21 pa3 Gomnbiie

Maccel kaMHS. KoaddummeHT TpeHUs CKONBXEHUS MEXIy OpyCKOM M JIbJIOM
pn=0,2. Ha xaxoe paccrosHue S nepeMecTuTcs OpycCok K MOMEHTY, KOT/ia €ro

1
CKOpPOCTb CTaHET 30 o?

WneanpHplli OOHOATOMHBIM Tra3 B v 1
KonuyecTBe 1 MOJIb CHayajga H30-
tepmudecku cxanu (7 = 300 K).
3aTeM ra3z Harpesiu, MOBBICHB JIaB-
neHue B 3 paza (cM. pucyHok). Ka- | N
KO€ KOJMYECTBO TETUIOTHI MOJIYUHIT -- |
ra3 Ha y4yactke 2 — 3? 0 P 2}.7

w
S {----¢%

p

T <+ + <+ 1 DOJIeKTpOH BJIETAET B JIEKTPUUECKOE NOJIE MEXKIY
JIBYMSI Pa3HOUMEHHO 3apsDKCHHBIMH IIACTHHAMH
IUTIOCKOTO ~ KOHJICHCATOpa CO  CKOPOCTBIO U
[ = - - - - 1 (v<<c¢)napaueibHo IIaCTHHAM (CM. PHCYHOK).
PaccrosHme Mexny TacTHHaMu @ d, JUTHHA
mwiactu L (L >> d). OnpenenuTe cMEIICHUE 3JICKTPOHA OT MEPBOHAYAILHOTO
HalpaBJICHHUs TPH BBUICTE W3 KOHICHCATOPA, €CIH Pa3HOCTH MOTCHIHAJIOB
MEXIY IUTACTHHAMHA AQ.

Ha sxpane ¢ TOMOIIBI0 TOHKOH JIMH3BI TIOTyYeHO H300paKeHNe IpeMeTa ¢ Iis-
TUKpaTHBIM yBeJnueHueM. [IpenmeT nepeaBuHyIH BIOJIb IJIABHON ONTHYECKOH
OCH JIMH3BI. 3aTeM 3KpaH IpHU HEU3MEHHOM IT0JI0KEHUH JIMH3BI IEPEeIBUHYIIN Ha
30 cM, uTOOBI M300pakeHHE CHOBAa CTalo Pe3KuM. B 3ToM ciydae moixydeHo
n300pakeHHe ¢ TPEXKPaTHBIM yBenndeHHeM. Ha CkoJbKo MepeaBUHYIH Mpea-
mer?

O6paser, coxeprkamuii pammii, 3a 1 ¢ nemyckaer 3,7-10'° o-uactim. Cpemsis
ckopocth uactur 1,5-107 M/c. 3a kakoe Bpems Bbimenutcs sueprus 100 Jhx?
Macca a-gactuipl paBHa 6,7-102 kr. DHeprueil oTaauM sep, Y-U3IIyu9eHHEM
1 PEISTUBUCTCKUMH P PEeKTaMH peHeOPeUb.
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Enunbiii rocynapcrBennsiii 3x3amen no ®U3UKE
Bapuant Ne 320
I/IHCprKHI/Iﬂ 10 BBINNIOJTHCHHUIO paﬁOTbI

JIis BBITTOTHEHHST 3K3aMCHAIMOHHOW pa0oThl MO (DHU3HKE OTBOAUTCS
3,5 gaca (210 munyt). PaGoTta cocrout u3 3 yacrel, BKIOYaomux 36 3ana-
HUMH.

Yacte 1 comepxur 25 3amannii (A1-A25). K kaxnoMy 3agaHHiO TaeTcs
4 BapmaHTa OTBETA, U3 KOTOPHIX MPABUILHBINA TOIBKO OJTHH.

Yacts 2 comepxut 5 3amanuit (B1-B5), Ha KoTOpHIE ClemyeT AaTh Kpart-
kuii otBet. s 3amanuii Bl u B2 oTBeT HeoOXoauMo 3amucath B BUJE HaOopa
uudp, a st 3agannii B3-B5 B Bune yuncna.

Yacts 3 coctout u3 6 3amanmii (C1-C6), Ha KoTOpBIE TpedyeTcs HaTh
Ppa3BEpHYTHIN OTBET.

[Ipu BeImonHennn 3aganuii B3—BS yactu 2 3HaueHHe MCKOMOM BEIHYH-
HBI CIIEAyeT BBIPA3UTh B T€X €AMHUIAX (PU3NYECKUX BEIMYMH, KOTOPBIE yKa3a-
HBl B YCJIOBUM 3afaHus. Eciu Takoro ykazaHusi HET, TO 3HaU€HHE BETUYMHBI
cienyet 3anucate B MexayHapoanoi cucteme eaunun (CU). Ilpu Beruucie-
HUM pa3penaeTcs UCIoIb30BaTh HENPOTrPAMMUPYEMBIH KaJIbKyJISATOD.

BHuMmaTenbHO npouyuTaiTe Kakaoe 3aJaHue U IpeasiaraéMble BapHaHTHI
OTBETa, €Clii OHU MMeroTcsl. OTBeuaiiTe TONBKO IOCIE TOro, Kak Bbl MOHSUIH
BONPOC U MPOAHAIN3UPOBAIN BCE BApUAHTHI OTBETA.

Boinonssiite 3aganus B TOM HOpsIKE, B KOTOPOM OHM JaHbl. Eciau  ka-
KOE-TO 3aJlaHu€ BBI3BIBAET y Bac 3aTpylHEHHe, ponyctute ero. K npomyiuen-
HBIM 33JJaHUSIM MOXKHO OYZET BEPHYTHCS, €CIIH y BaC OCTAHETCS BpeMsl.

3a BBITIOJHEHUE PA3IMYHBIX 110 CIIOKHOCTH 3a/IaHUH TaeTcs OJUH WK 00-
nee 6ayutoB. bamibl, moydyeHHbIE BAMU 3a BBITIOJNHEHHBIC 3aJIaHHSI, CYMMHUPY-
forcst. [TocTapaiiTech BBIIOJIHATH KaK MOKHO OOJIbINE 3aJaHnii U HaOpaTh Hau-
OoJtbIIIee KOJIMIECTBO OAJUIOB.

Kenaem ycnexa!
Hwxe npuBeieHbI CIIpaBOYHBIE JaHHBIC, KOTOPHIE MOTYT IIOHATOOUTHCS
BaM TIpH BBITIOJITHEHUU PaOOTHI.

I[eCﬂTI/I'-lHLIe NPUCTABKH

Koncmanmot
YHUCIIO TU

YCkopenue CBO60}1HOFO majieHus Ha 3emiie

rpaBUTAlIMOHHAsA TOCTOAHHAA

YHUBEPCaJIbHAsA ra3oBas [IOCTOSTHHasA

rnoctosiiHas bompmana
MOCTOSIHHAs. ABOTagpo
CKOPOCTb CBETa B BaKyyMe

K03 QULHEHT MPOMOPIHOHATEHOCTH B 3akoHe Kynona

MOJyJIb 3apsia DIIEKTPOHA (3JeMEHTapHbBII

UIEKTPUUYECKUH 3apsin)
noctosinHas Ilnanka

n=3,14
g=10wm/c?
G=6,7-10" HmY/kr?
R = 8,31 JIx/(monp-K)
k=1,3810" /K
Na =610 momp !

c=310*m/c

k= L 9-10° H-mMY/Kx’
4me,

e=1,610"Kn

h=6,610"" x-c

Coomuouwtenue mexncoy pasiuduHviMu eOUHUYAMU
0K=-273°C

laem =1,66-10 xr
1 aToMHast eAMHUIIA MAcChl 3KBHBajcHTHA 931,5 M>B
15B=1,610"° I

TeMmepaTypa
aTOMHasi CAMHUIIA MACChI

1 57IeKTPOHBOJIBT

Macca wacmuuy

JJIEKTPOHA 9,1-10°'kr ~ 5,510 *a.e m.

MIPOTOHA 1,673-10% kr ~ 1,007 a.e m.

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

IThomunocmo MOJICOJIHEYHOTO Macia 900 kr/™m°
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHEI (cocHa) 400 Kr/m’ Kenesa 7800 Kr/m’
KepocrHa 800 kr/m’ pTyTH 13600 xr/n’

Yoenvnan mennoemkocms
Bomel  4,2-10° Jk/(xr-K)
mpa  2,1-10° ox/(xkr-K)
xKeresa 640 JTx/(xr-K)
CBHUHILA 130 JIx/(xr-K)
Yoenvnaa mennoma
napooOpa3oBaHUs BOJBI
UIABJICHHS] CBUHIIA
TUIABJICHHUS JIbJIA

amomMuHus 900 JIx/(xr-K)

Meau
YyryHa

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

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

Hopmanwvuvie yenosun:  nasnenue 10° ITa, Temmeparypa 0°C

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

asora 28107 xr/monb Kucjaopozaa
aprona 40-10° Kr/MomB uTus
BOJIOpOJIa 2-10° kr/moms Mo IeHa
BO3/yXa 29.107 Kr/MomB HEoHa
reyus 4107 xr/moms

32:107 kr/monm

6-10° Kr/moib
96-10~ Kr/momnb
20-107° xr/mMoinb

YIJICKUCIIOTO ra3a 44107 xr/monb
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Yactp 1

Ilpu evinonnenuu 3adanuii wacmu 1 ¢ onanke omeemos Ne 1 noo nomepom
6bInoIHAEM020 6amu 3a0anusn (A1-A25) nocmasvme 3HaAK «X» 6 KleHmoOUKe,
HOMED KOMOPOU COOMEemcneyen Homepy blOpanto20 6aMuU omeema.

Ha pucynke mpencrasieH rpaguk 3a-
BUCUMOCTH MOJYJIL CKOPOCTH U aBTO-
MoOmIIs OT BpeMeHH f. Halinure myTs,
MIPOMICHHBIN aBTOMOOHIIEM 3a BpeMs
ot 0 10 50 c.

1) 0 2) 50 M

3) 250 m

B ureprmansHON cucteme otcuera cuia 50 H coobmaer temy mMaccoit 5 kr He-
KoTopoe yckopenne. Kakas crima cooOmuT Temy Maccoit 8 KT Takoe ke ycKope-
Hue?

1) 40H 2) 50H 3) 80H 4) 100 H

k, o Ky6uk maccoif 1 Kr mOKOUTCS Ha TIaJKOM TOPU3OHTAb-
7/\/\/\/\, HOM CTOJI€, CKaThlil ¢ OOKOB NpY>KMHAMH (CM. PHCYHOK).
T i [lepBas npyxuHa cxara Ha 4 cM, a BTopasi c)kaTa Ha 3 CM.

XKectrocts BTOpOI Mpy)uHbI k; = 600 H/M. XKecTkocTh mepBoil npyxuHbl k|
paBHa

1) 450 H/m 2) 600 H/m 3) 300 H/m 4) 800 H/m

Iapel OBUKYTCA CO CKOPOCTSAMH, NOKa3aHHBIMM HA PUCYHKE, H
IIPU CTONKHOBEHUH ciumnaroTca. Kak OyaeT HampaBlieH HUMITYJIbC
LIapOB MOCTE CTOJNIKHOBEHHA? =

1) «— 2)1 ORN 4 A

I'py3uk maccoit m = 100 r, IoABEIIEHHBIH K MOTOJIKY HAa [UIMHHOW HEpacTsLKU-
MOH HHTH, coBepIaeT konebanusa. Ha xakylo MakCHMaiabHYIO BEICOTY Haj IO-
JI0KEHHEM PAaBHOBECHS MOJHUMAETCS TPY3HUK, €CIIH €0 MaKCHMallbHasl KUHETH-
geckas sHeprus pasHa 0,5 [Ix? ConpoTHBIEHUE BO3AyXa HE YUUTHIBATS.

) 1m 2) 0,75 ™ 3) 0,5M 4) 0,1 m
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Ha pucynke mokasan mpopwmms X, M

Oerymeil BOJHBI B HEKOTOPBII 1 5

MOMEHT BpeMeHH. Pa3zHOCTh (a3

KosrebaHmi Touek 2 1 3 paBHa
T

H - 0 2 4 \ 5, M
2
T

2) 2 3

) n

4) 2n

IMapuk, IBUKYIIMNCS MO IN1aJKOM TOpU30HTAIbHON IOBEPXHOCTH, HAJIETAET HA
JIeKAIIUK HA TOW e TIOBEPXHOCTH OoJiee TSHKENBIN MapuK TeX ke pa3MepoB. B
pe3yabpTaTe 4acTUYHO HEYIPYroro yaapa MepBbld MIapUK OCTAaHOBUIICA, & BTO-
poit Hauasl ABUTaThCS CO CKOPOCThIO L. IIpu 3ToM 75% mepBoHauaIBHON KHHE-
TUYECKOI 3HEpruy IepBOro IapHKa MEpelulo BO BHYTPEHHIOK sHepruto. Ka-
KOBa CKOPOCTH IIEPBOT0 IIapHKa A0 yaapa?

1) 2o 2) 20 3) 3v 4) 4v

Kakast-mi6o ymopsiioueHHOCTh B PACIIONIOKEHUH YaCTHI] BENMIECTBA OTCYTCTBY-
eT. OTO yTBEP>KJACHUE COOTBETCTBYET MOACIH

1) Tombko raza

2) TOJBKO KUIKOCTH

3) TOJBKO TBEPIOTO Tela

4) rasa, )KUJKOCTH H TBEPJIOTO TeNa

PaspexenHblii BOAOPOJ M30TEPMHUECKH CKHMMaroT. Macca raza IOCTOSHHA.
JlaBneHue raza Ha CTEHKHM COCy/a yBEIMUYMBAIOT NpU 3ToM B 5 pas. Ilpu stom
o0BeMm rasza

1) yBenmuures B \/5 pa3
2) ymenbLUTCA B 25 pas
3) ymenpmuTcs B 20 pas

4) ymeHbIUTCS B 5 pa3

IIpu oxmaxnaenun kycka metayua maccoit 3 kr ot 120°C no 20°C BblIenuiIoch
KOJIMYECTBO TeIIOThl, paBHOe 192 k/[k. YienpHas TEIIOEMKOCTh MeTaluia

paBHa
4) 900 A
KT

IS IvS ok
380 —— 500 —/— 640 —
D kr-K 2) kr-K 3) kr-K K
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Kycok npaa onyctunu B Tepmoc ¢ Bogod. HauaneHast temnepatypa nabaa 0°C,
HavanbHasa Temneparypa Boabl 15°C. Mcxoanas macca Bonbl 1100 r. Teroem-
KOCTBIO TEpPMOCa MOYKHO IIpeHeOpeds. B TerioBoM paBHOBeCHH B BOJE ITaBAeT
Kycok Jpraa. Kakas macca mpia pacTasbia B Tpoliecce mepexofa K TEeIJIOBOMY
paBHOBecHi0?

1) 210t 2) 315t 3) 420t 4) 630

Ha pucyHke mokazaH HMKJIMYECKUH MPOIECC M3MEHEHHUS
COCTOSIHUS ITOCTOSTHHOM MacChl OJHOATOMHOT'O HJICaILHOTO
raza. Ha xakoM ywacTke mporiecca paboTa ras3a MoJIOXKH-
TeJbHA W paBHA TMOJYYEHHOMY Ta30M KOJUYECTBY
TEIUIOTHI?

1) 1-2 2) 2-3 3) 3-4

JIBa JIerkWX OJMHAKOBBHIX IIAPHKA ITOJBEIICHBI Ha IIIeN-
KOBBIX HHUTAX. 3aps]] OJHOTO U3 INapUKOB KaXIOW Maphl
nojoxuTeneH. Kakoil prcyHOK NpaBHIBHO OTOOpaXkaeT
€ro B3aUMOJICHCTBUE C OTPHIATENFHO 3apsDKEHHBIM  ITIa-
pukom?

1) Tompko A 2) rtonbko b 3) AuB 4) Tombko B

A B B

Ha ¢dororpadum — smexrpudeckas 1ems. [lokazaHus BOIBTMETPA JaHBI B BOJb-
Tax, aMIepMeTpa — B amIepax.

YeMy paBHO CONMPOTHBIICHHE HEU3BECTHOTO pe3ucTopa? BompTMeTp m ammep-
METp CYHUTATh HJICaTbHBIMU.

1) 10m 2) 20m 3) 30m 4) 40m
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— >
ONeKTPOH € HUMeeT CKOPOCTh U, HAIPaBICHHYIO TOPU30H- -
TAJILHO BJIOJIb TIPAMOTO JUIMHHOTO MPOBOJHUKA ¢ TokoM | €q U
(cMm. pucynok). Kyna HampaBieHa gelicTByromas Ha 3JeK- - —<1—

TpoH cuia Jlopenua?

1) BIIEBO B IIOCKOCTH PUCYHKA <—

2) BepTHKAIBHO BBEPX B ILIOCKOCTH PUCYHKa T

3) NepIEeHAUKYJISAPHO IIOCKOCTU PUCYHKA K Habmonarento ©
4) BHH3 B IUIOCKOCTH PHCYHKa

PeHTreHoBckoe M3ITydeHne UCITYCKAlOT

1) 2JeKTPOHBI MPOBOAUMOCTH IPU HX YIOPSIOYEHHOM JBM)XCHHH B ITPO-
BOJIHUKE

2) OBICTpBIC AIEKTPOHBI TIPH TOPMOKCHHH B BEIIECTBE

3) moOble 3apsKCHHBIC YaCTUIIBI

4) KOpOTKOBOJIHOBEIE PaJANOCTAHITIH

IIpenmer ManbIx pasMepoOB PaclOIOKEH Ha INIaBHOM ONTUYECKOH OCU TOHKOMU
cobwuparoIeit TMH36I, Ha PACCTOSHNH OT JIMH3BI, OOJBIIIEM ABOHHOTO ()OKYyCHOTO
paccrosHus. MzobpaxeHue npeamera

1) neficTBUTENHHOE M HAXOIUTCS MEXIY (POKYCOM M JBOHHBIM (POKYCOM
2) NeHCTBUTENBHOE U HAXOTUTCS MEXKIY JIMH30H U (POKYCOM

3) MHHMOE M HaXOJHUTCS MEKIY JIH30H U (poKycoMm

4) ne’CTBUTEIBHOE M HAXOIUTCS 32 JBOWHBIM (POKYCOM

B MHEpIMANEHOH CHCTEMe OTCUETA CBET PACIIPOCTPAHAETCS B BAKyyMeE CO CKO-
pocteio ¢. Cuctema orcuera K, B KOTOpoH HaXOAWUTCS HETOABIKHBIN OTHOCH-
>

TENIFHO Hee HaOMI0aTellb, IBUKETCS C MOCTOSHHOW CKOPOCTHIO U OTHOCHTEIb-
HO 3eMJIH 110 TIPSIMOM, COSTUHSIONIEH UCTOYHUKHY cBeTa S U S;. CBETOBBIE BOJI-
HbI, WAYIIHE OT HEMOABHMXKHBIX OTHOCHTEIBHO 3EMJIM HCTOYHUKOB, OTHOCH-
TEJNBHO HAOIIOAATENS UMEIOT CKOPOCTh

) v 2) c—v 3) c+v 4) ¢

K uctounuky noctossHaoro toka ¢ 3JIC 9 B u BHYTpeHHUM CONPOTHBICHUEM
0,5 Om monxitoueH pesnucrop. Kakoe KOJIMYECTBO TEMIOTHI BEIJEIACTCS B PE3H-
cTope 3a 1 c, ecnu cuna Toka B 1enu paBHa 2 A? CONpOTHBICHUE COEAUHH-
TEIBHBIX IIPOBOZOB NPEHEOPEKUMO MaJIo.

1) 2 Ix 2) 4 Ix 3) 16 Ox 4) 18 Ix
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B Ta6m/1ue NPUBCACHBI 3HAYCHUSA DHCPIrun AJisi BTOPOTO U YETBEPTOIr'0 SHCPIC- prsm MAasisTHUKOB — MCIHBIC IITapHUKH.
TUYECKUX YPOBHEH aTOMa BOJOPOAA. A B B r
Howmep ypoBus OHeprus, 107" Ik J}
2 —5,45
4 -1,36

Kakoii nomkna ObITh 9HEprust (OTOHA, MPH MOTJIOMIEHHH KOTOPOro aToM Iepe-

XOJUT CO BTOPOTO YPOBHSI HA YETBEPTHII?
Kaxkyro U3 mpeyioxeHHBIX HIDKE TTap MasTHUKOB HAJO0 BBIOPATH, YTOOBI SKCIIE-

1) 5,45'10712 Mok PHMEHTAJIBHO BBIICHUTD, 3aBHCHT JIH [IEPHOJI MANBIX KOJNEOAHUi MaTeMaruye-
2) 1,3’6-10']9 Jx CKOT'0 MasiTHUKA OT JTMHBI HUTH?
3) 6,81-10 " JIx 1) Aub 2) AuB 3) Aul 4) buB

4) 4,09-10" Ix

A25 | B mummHape mox mopuraeM HaxoauTcs 14 T paspexeHHoro rasa. [lapineHue rasa

A21 | p-usmydenne — 510 OCTOSIHHO ¥ paBHO 1,6:10° [Ta. Ha pucyHKe I0Ka3aHbl pe3yIbTaThl H3MEPEHHS
]) TNOTOK SIJIEP 6eppmn1/1;[ 00BbeMa rasza C IMOBBIIIEHUEM TEMIICPATYPHI. HOFpeHIHOCTL U3MEPECHUA TEMIIC-
2) TIOTOK HEHTPOHOB, 00PA3YIONIUXCA B IIEMTHOM PeakIiy patypel AT =+ 10 K, o6sema AV =+ 0,5 1. Yemy paBHa MosipHast Macca rasa?
3) TOTOK 3IIEKTPOHOB 54
V,10° ™|
4) >1eKTpOMarHUTHBIEC BOJHEI [
1 1 ] ] | 1 1 ]
) S S N S S S N

1

1

]

1
i

|

1

]

|

1
4

|

1

4

1

1
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1
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1
i

1

|
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1
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A22 | OjuH U3 BO3MOXKHBIX BAPHAHTOB PEAKIMK JICIeHUs A/pa ypaHa %53 U BBIISIUT ""E’"'%""E'"EL"E'"E'"'%""E"
CIIEYIONIMM 00pa3oM: ZSSU + (l)n—> %Zr + 13572Te +? 5= E E“‘EL“ : : E i“‘ﬂi"
Kakne gacTHIbl 3aMeHEHBI 3HAKOM BoIpoca? ____;___%___45____i____ip___ik___%___ﬂi_.
1) 2 mpoToHa N S N S S N »-
2) 2 snekTpoHa 0 200 400 600 800 T,K
3) 1 mporon u 1 aneKTpoH 1) 44 r/mois 2) 32 r/mons 3) 28 r/momb 4) 2 r/mons

4) 2 HeittpoHa

A23 | Pabota BeIXO#a 31ekTpoHOB U3 (oTokarona paBHa 2 3B. Kakosa sueprus ¢o-
TOHOB, TMAJAIOMIKX Ha (POTOKATOM, €CITM MAaKCHMAIIbHAas KHHETHYCCKAsk YHEPTHS
(hoToseKTPOHOB paBHa 1,5 3B?

1) 0,53B 2) 1,53B 3) 2,0-B 4) 3,5-B
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Yactn 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEYIWUX NPAsUIbHOMY OmEeny. Imy nocie008amenbHOCHy Cle-
dyem 3anucame cHaAuana 6 MeKCm IK3AMEeHAUUOHHOU padomel, a 3amem ne-
penecmu 6 onank omeemog Ne 1 6e3 npobenog u opyzux cumeonos. (Lugppet ¢
omeeme MOZym nOGMOPAMbCAL.)

IlocTossHHAs Macca OJHOATOMHOTIO HAEAIBHOTO Ta3a B HM30XOPHOM IIpOIlecce
MoJTyyaeT OT HarpeBaTelsi KounuecTBO TernoTel O > 0. Kak MeHstoTcs B 9TOM
Ipolecce AaBleHUe, TeMIepaTypa U BHYTPEHHs SHEPrHs 3TOro rasa?

K xaxoii mo3uium nepBoro cToyidia noadepuTe COOTBETCTBYIONIYIO TTO3ULIUIO
BTOPOTO M 3alHIINTE B TAOJHIlYy BHIOpaHHBIC IH(PHI MO COOTBETCTBYIOMINMHE
OyKBaMH.

OU3NYECKHE BEJIMYMHBI
A) naBieHwue rasa

b) Temmeparypa rasa

B) BHyTpeHHsIsI SHEprHs ra3a

X U3BMEHEHU A
1) yBenuuuBaercs
2) yMeHbIaeTcs

3) He u3MeHseTcs

A b B

YCcTaHOBUTE COOTBETCTBHE MEXIy (HOpMyJIaMH AJsl BEIYHCICHUS (PU3MYICCKUX
BEJIMYMH B CXE€Max ITOCTOSIHHOI'O TOKA M Ha3BaHUSAMM 3THX BEJIMYMH.

B dopmynax ucnonb3oBaHbl 0003HaueHus: [ — cuna Toka, U — HampshKeHue,
R — conpoTuBIeHNE pE3UCTOPA.

K kaxa0¥ Mo3WIuu MEepBOro CTOJONA MOJ0EPUTE COOTBETCTBYIONIYIO MO3H-
IIUIO BTOPOTO W 3aITUIIATE B TAOJIHUILYy BBIOpaHHBIC HU(PHI O] COOTBETCTBYIO-
MU OyKBaMHU.

OOPMVIIA OU3NYECKAS BEJIMYNHA
A) U 1) 3apsim, IpOTEKIIN Yyepe3 pe3ucTop
1 2) CONpPOTHBIEHHE Pe3nucTOopa
B) %R 3) HampsDKeHHE Ha pe3HCTOpe
4) MOIIHOCTH TOKA, BBIIENSIONIASCS HA PE3UCTOPE
A b
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Omeemom K Ka)coomy 3a0anuio Imoii uacmu Oyoem HeKomopoe 4ucio.
Imo uucno nado 3anucamo 6 é61ank omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-BS5), nauunan c nepeoii knemouxu. Kaxcowviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KIeMOoUKe 8 COOMEEMCMEul ¢
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt gpusuueckux eenuuun nu-
cantb He HYIHCHO.

HauaneHas ckopocTh Temna, OpOIIEHHOTO MO YTIIOM K TOPHU30HTY, paBHa 26 M/C.
Teno mogHNMAIIOCh OT TOYKH CTapTa 10 BepXHEH TOUYKH TPACKTOPHU B TEUCHHE
2,4 c. Yemy paBHA CKOPOCTh 3TOTO Tella B BepXHel Touke TpaekTopuu? Corpo-
TUBJICHHUEM BO3/[yXa MPEHEOpeyb.

WneanbHbIl 0MHOATOMHBIN ra3 B KonudecTBe v = 0,09 MOIb HaXOAUTCS B paB-
HOBECHH B BEPTHKAJIBHOM IJIAJAKOM IMUIMHIpPE MOJ MACCHBHBIM IIOPIIHEM C
momaeio S = 25 cm’. BHernee aTMocdepHoe nasienue po = 10° ITa. B pe-
3yNIbTaTe OXJIAXKAEHHS ra3a IMOpIIeHb OMYCTUIICS Ha BBICOTY Ak = 4 cM, a TeM-
nepartypa rasza nonmsunack Ha AT = 16 K. Uemy paBHa macca nopuras? OTBer
OKpYTJIUTE 0 LEIBIX.

Hy‘{OK QJICKTPOHOB, JABMIXKYIIUXCA CO CKOPOCTHIO

10° m/c, BreTaer B OTHOPOJHOE MATHUTHOE IOJie Tep- 9® ®§® ®
NEHJUKYISIPHO JIMHUSAM MarHUTHON WHIYKIWH, KaK Mo- _U RR®®
Ka3aHO HAa PUCYHKE, M OTKIIOHSETCS UM Ha yron 90°. ® ® ®
Paguyc nayru OKpY)XKHOCTH, TIO KOTOPOH JBHIKYTCS

3JIEKTPOHBI B MarHuTHOM moJje, paBeH 10 cm. Kakoa ®|® ®

cuia, AeicTByromas Ha 31ekTpoH? [lomydeHHBIH OTBET
18
YMHOXBTE Ha 10" 1 OKpyTJIATE 10 [EJNOTO YHCIA.

He 3a6y0vme nepenecmu ece omeemul 8 61aHK omeemog No 1
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Yacrts 3

3aoanus CI-C6 npeocmaensaiom codoil 3a0auu, noaHoe peuieHue KOMopvlx
Heo0x00umo 3anucamy 6 dnanke omeemog Ne 2. Pexomenoyemcesa nposecmu
npedsapumensnoe peuienue Ha yepnoguke. Ilpu ogpopmnenuu pewrenus e
onanke omeemos N 2 3anumume cuauana nomep 3aoanusn (Cl1 u m.o.), a
3amem peuwieHue coomeemcmeyrouieli 3a0ayu.

B 3a0aue C1 cnedyem 3anucamo pazeepHymolii omeent, NOACHAIOWUIL hu3u-
yecKue npoyeccol, ONUCAHHbIE 8 3a0aue, U X00 8AUIUX PACCYHCOCHUIL.

JBe onunakoBbie namiibl JI; u JI, moakiIIO4eHbl K UCTOYHU-
Ky TOKa, OJ]Ha — MOCJIEAOBATEIbHO C KaTYIIKONW MHIIyKTHB-
HOCTH L ¢ 5KeJie3HbIM CepAeYHUKOM, a Apyrasi — [ocjenoBa-
TENbHO € pe3uctopoM R (cM. pucyHok). IlepBoHauyanbHO
kirou K pazoMkHyT. Onummre pa3HuIly B paboTe JTaMIOYeK
npu 3amblkanuu kiatoda K. Kakum siBneHuneM BbI3BaHa 3Ta
pazauna?

Ilonnoe npasunvhoe pewenue kaxcoou uz 3aoay C2—C6 00nscHo 6Ka0uams
3aKOHbL U POopMyNbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CMAMOYHO
0N pewienusn 3a0auu, a MaKice mMamemamuyeckue npeoopazoeanus, pac-
yempl C YUCIEHHLIM OMEEmOM U, HPU HEOOXO0UMOCHmU, PUCYHOK, NOAC-
HAIOWUIL peuieHue.

Ha TmmagkoM TOpH3OHTANBPHOM IIONy HAXOAWTCA JUIMHHAs JOCKa Maccoi
M =5 xr. Tlo gocke moa NEeHCTBUEM MOCTOSHHOW TOPU30HTAIBLHON CHUJIBI TATH
nBIKeTcs: Opycok. Koadduunent Tperns Mexay nockoi u 6pyckom p = 0,2.
CkopocTh Opycka U OTHOCHTEIBHO ToJia TocTosHHA U paBHa 0,8 m/c. Ilepso-
HaYaJIbHO JJOCKa OTHOCHTENFHO IToJIa TIOKOUTCS. K MOMEHTY, Koraa IBIKEHHE
Opycka OTHOCHTENBHO JOCKH MPEKpaIaeTcsi, Opycok MPOXOIUT II0 JOCKE pac-
cmmge L = 0,8 m. Yemy paBHa Macca Opycka?

_Uy

[ —>F
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ITocTostHHAs Macca OJJHOATOMHOI'O HJICAILHOIO ra3a COBECpIIAcT UKITHYCCKHI

HpOIECC, TOKA3aHHBIM Ha PUCYHKE. 3a LUK OT HarpeBaTes ra3 MmoxydaeT Ko-
mgectBo TeroTel Oy = 8 kx/Ix. Kakyio paboTy coBepIalOT BHEUIHHE CHUIBI
IIPY NIEPEXO/IE I'a3a U3 COCTOSAHUSA 2 B COCTOSIHUE 37

[l0CKasi ropu3oHTAIbHAs (GHrypa mromansio S = 0,1 M°, OrpaHHYCHHAS IPO-
BOJAALIMM KOHTYPOM, HaXOIUTCSI B MarHUTHOM 1oJie. [Ipoekiust BekTopa mar-
HUTHOH WHAYKIUH Ha BEPTHKAIBHYIO OCh Oz MEIJICHHO W PaBHOMEPHO BO3-
pactaer OT HadaimbHOro 3HaueHus B;;=0,7 Tn 10 KOHEUHOTO 3HAYCHHS
By7;=4,7 Tn. 3a 310 Bpems 1o KOHTypy npotekaet 3apsn g = 0,08 Ki. Kakoso
COINPOTUBJIEHUE KOHTYpa?

[TpoToH BileTaeT B 3JIEKTPHUYECKOE I10JIe KOHIEH- -
caropa HapaIeNbHO €ro IUIaCTHMHaM B TOUKE, =
HaXoJsLIeHcss MocepeuHe MeXIy IUIaCTUHAMU --& o ocen -
(cM. pucyHOK). MUHHMMasbHas CKOPOCTh, C KOTO-
poil NPOTOH JOJDKEH BIETETh B KOHIEHCATOP,
9T0OBI 3aTeM BBIICTETh M3 Hero, paBHa 350 kM/c. PaccTossHEE MeXIy IIacTH-
HaMH KOHJIeHcaTtopa | cM, HalpsHKEHHOCTH 3JIEKTPUUIECKOTO ITOJIsI KOHJECHCa-
Topa 5200 B/m. Uemy paBHa AnvHa IUTaCTHH KOHAEHcaTopa? DIeKTpHYecKoe
mojie BHYTPH KOHJECHCATOpa CYHTATh OJHOPOAHBIM, CHJIOH TSIKECTH TpeHed-
peds.

VYPpOBHHM DSHEpPruM OJIEKTPOHAa B aTOME BOAOPOJAA 3aharoTcs (QopMyJioi

13,6
E,=- ’2 3B, rnen=1, 2,3, ... . [Ipu nepexone u3 cocrosanus E, B cOCTOS-

n

uue E; arom ucryckaer GpotoH. [1oTok Takux (OTOHOB MajaeT Ha MOBEPXHOCTh
¢dorokaroza. J{nuHa BONHBI CBETa, COOTBETCTBYIOIIAsE KpacHOit rpanuie $hoTo-
sddexra 11 MaTepuaa HOBEPXHOCTH (HOTOKATOMA, A, = 300 HM. UeMy paBHO
3anuparoniee HanpspkeHue Uy, 11 POTOINIEKTPOHOB, BBUICTAIOIINX C MOBEPX-
HocTH (poTokaToma?






