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Enunblii rocygapcreennblii 3x3amen no ®U3UKE
Bapuant Ne 351
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.

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

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

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

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

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

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

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

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

HeCﬂTI/l‘lHLIe NpUCTABKH

Koncmanmot
YHUCIIO T

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
laem =1,66107 kr

TeMmepaTypa
aTOMHasi CIMHMIIA MACCHI

1 aTomHast C€AUHHIIa MaCChl 9KBHBaJICHTHA

1 57IeKTPOHBOJIBT

931,5 MsB

15B=1,610"° I

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.

Ilhomnocme M0/ICOJIHEYHOTO Macia 900 kr/m’
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHsl (cocra) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTyTH 13600 xr/n’
Yoenvnaa mennoemxocms

Bombl  4,2-10° JI/(kr-K) amomMuHus 900 JIx/(xr-K)
mppa 2,1-10° ix/(xkr-K) Mem 380 I/(xr-K)
Kenesa 640 JTx/(xr-K) YyryHa 500 JTx/(xr-K)

CBHHIIA 130 Jx/(xr-K)

Yoenvnas mennoma

napooOpa3oBaHUs BOABI

IJIaBJICHUSA CBHUHIIA
IJIaBJICHHUA JIbJa

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

Hopmansuuie ycnosusn

nasnenne 10° ITa, 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.

[ToBen MJIbIBET MPOTHB TeYCHHs peku. YeMy paBHA CKOPOCTH ILIOBLA OTHOCH-
TEeJIbHO Oepera PeKH, eClId ero CKOpOCTh OTHOCHTEIBHO BOABI 1,5 M/c, a cko-
pocts Teuenus peku 0,5 m/c?

1) 1wm/c 2) 2wm/c 3) 0,5wm/c 4) 1,5wm/c

B unepumansHoii cucreMe otcueTta cuia F cooOIaer Telry Maccoi m ycKope-
Hue a. Kax Hajgo M3MEHUTh CHTy, 9TOOBI IPH YBEINYEHHM MAcChl Tella BABOE
€r0 YCKOpEeHHe CTalo B 4 pa3a MeHbIIe?

1) yBenuuuTs B 2 paza

2) OCTaBUTb HEM3MECHHOM
3) yMeHBIIHTS B § pa3

4) yMeHBIIUTH B 2 pa3a

JlBa MaJeHbKHX IIApHKa HaXOMAATCS Ha HEKOTOPOM PAacCTOSHHUHU JPYT OT Jpyra.
Kak Ha/to U3MEHNTH PACCTOSIHUE MEX/y HUMH, YTOOBI IIPH YBEINYCHUH UX Macc
BIIBOE CHJIa I'PaBUTAI[MOHHOTO B3aUMOJCHCTBUS MEXAYy HUMH OCTAJIach IPEXk-
He#?

1) yBennumts B 4 paza

2) yMEHBIIUTSH B 4 pa3a

3) yBenuuuTh B 2 paza

4) yMeHBIIUTH B 2 pa3a

IIpu hopMupoBaHHM COCTaBa Ha HEMOJBMHBIH BaroH maccoit 50 T «HajmeTem»
BaroH maccoi 25 1. Ilocne aBTOCHenKkH 00a BaroHa JBHXKYTCS CO CKOPOCTBIO
0,2 m/c. JIo aBTOCIIETIKY HAJETAIONINIA BarOH UMEJT CKOPOCTh

1) 0,1 m/c 2) 0,4 wm/c 3) 0,6 m/c 4) 0,8 m/c
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ToBapHBIT BaroH, IBIKYIIUICS 110 TOPU3OHTAIFHOMY ITyTH C HEOOJBIIOH CKO-
POCTBIO, CTAJIKMBAETCS C APYTUM BarOHOM M OocTaHaBiuBaeTcs. Ilpu atoMm npy-
xuHA Oydepa cxmmaercsa. Kaxkoe n3 mepedncieHHBIX HIDKE NpeoOpa3oBaHUH
SHEPTUH MPOUCXOIUT B 3TOM Iporiecce?

1) Kunermueckas 3HEprusi BaroHa Ipeodpasyercs B MOTCHIIMAIBHYIO SHEPTHIO

IIPYKMHBI.

2) Kunerndeckass SHeprusi BaroHa mpeoOpasyeTcs B €ro IOTEHIMAIbHYIO
SHEPIHUIO.

3) INorteHmmanbHAs SHEPTUS MPYKHUHBI HpeoOpasyeTcs B e€ KWHETHYECKYIO
SHEPIHUIO.

4) BHyTpeHHSS 3HEpPrus MpYKHHBI Ipeodpa3yeTcss B KHHETHIECKYIO SHEPTHIO
BaroHa.

VYckopeHue Tena, COBEPIUIAIONIETO TAPMOHUYCCKIE KOJIeOaHHs, MCHSACTCS C Te-
YeHHEM BPEMEHHU B COOTBETCTBHHM ¢ ypaBHeHHeM « = 0,01 sin27t, rae Bce BesM-
4yrHBI BeIpakeHbl B CH. AMIUTUTY1a KOJIeOaHUi yCKOPEHUS paBHA

1) 0,01 m/c? 2) 0,02 m/c? 3) 2wm/c? 4) 21 m/c?

INoaBemeHHBIN HA HUTH IPY3HUK COBEpIIAET rapMOHU4YecKne kojaebanus. B Tad-
JMLEe IOPEICTABICHBI KOOPAUHATHI IPY3UKAa 4YE€pe3 ONUHAKOBBIC IPOMEKYTKU
BpemeHnu. J{nuHa HuTH 1,5 M. KakoBo, mpumepHO, 3HaueHHE YCKOPEHHUS CBO-
0oaHOr0 HageHus?

t(c) 0 /06| 12|18 ]24]30]36
x(em)| 10 | 0 10| 0 |-10] © 10

2) 11,7 m/c? 3) 10,3 m/c?

1) 13,4 m/c? 4) 9,4 m/c?

B cocyzne HaxoauTcsi cMech ABYX ra3oB: 3 MOJIb KUCIOpPOJa U 3 MOJIb BOAOPOAA.
KaxoBo cooTHomeHue uncen Mojiekyn N, kuciaopoga u N, Bopopona?

1) Nl:NZ 2) N1: 16N2 3) 16'N1:N2 4) N1:8'N2

Kak m3MeHHTCS TaBJICHHE Pa3peKCHHOTO Ta3a B COCYIC, €CIIM KOHICHTPAIHIO
MOJICKYJI Ta3a YBEIMYUTH B 2 pa3a, a TEMIIEpaTypy OCTaBHUTh HEU3MECHHOMN?

1) yBemmuutcs B 2 pasa
2) yMeHbIIUTCS B 2 pasza
3) yBemuuwurcs B 4 paza

4) yBenuuurcs B V2 pas
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BHyTpeHHsIs 59HEprUsS MOHETBI YBEIMUUBACTCS, €CIIU €€ Ha pucynke m3o6paskeHa NeMOHCTpALHs OIBITa 1O IIPO-
1) 3acTaBUTH BpaIATHCS Bepke npasBwia JleHua. Ilpu BBIIABMKEHMM MarHuTa W3
2) 3aCTaBUTb ABUIaThCs ¢ GOJIBLIEH CKOPOCTBIO AIIOMHHUEBOTO KONbLIA OHO IepeMelaeTcss Bclel 3a
3) 10AGPOCHTH BBEPX MarHuToOM. OTO JIBIXKEHUE KOJbIIA — Pe3yIbTaT JeHCTBUA
4) Harpethb N S

1) cuIBl TPaBUTALIMOHHOTO B3aUMOAEHCTBUS MEXIY KOJIBLIOM H MarHUTOM

2) cwiel AMmnepa, JEHCTBYIOIIEH CO CTOPOHBI MAarHUTHOTO IIOJISI MAarHUTa
HAa KOJIBIIO, IT0 KOTOPOMY UJET MHIYKIIMOHHBIH TOK

3) KyJOHOBCKHX (DJEKTPOCTATHMYECKHX) CUJI, KOTOpbIE BO3HHUKAIOT MpPH
JBIDKCHUU MarHUTa OTHOCUTEIBHO KOJIbIIA

4) BO3AYNIHBIX TTOTOKOB, BHI3BAHHBIX JBIKCHUEM PYKH U MarHUTa

Ha pucynke moxa3aH rpaguk M3MEHEHUS TeM- t°C
TiepaTypel BEUIECTBA 110 MEPE TOTJIOICHUA TC-
mnoTel. Macca BemectBa 1 kr. IlepBoHauanbHO
BEIIIECTBO OBIIO B TBEPAOM cocTossHHH. Kakosa
yIesbHas TEeIUIOTa IJIaBJICHUS BelecTa?

[ Y "

4

W fmmmm

2

0 1 0, 10° Jx
4 s 6 6

1) 610" Ji/xr 2) 3-10° ow/xer 3) 1,510" /e 4) 2:10° Tiw/kr Kak u3MeHHUTCS TIeproj] COOCTBEHHBIX 3JEKTPOMArHHUTHBIX

KonebaHuii B KOHType (CM. pUCYHOK), ecnu kimtod K mepe-

BECTH M3 IMOJIOXKEHMS 1 B rooxkenne 2?

1) ymenbpmutcs B 4 pa3a
2) yBenuuutcs B 4 pasza
3) ymeHbpIIUTCS B 2 pa3a
4) yBenwuuTcs B 2 paza

Hasnenune 1,5 mosp Bonopona B cocyze mpu temneparype 200 K paBnHo p;.
KakoBo nmaenenne 0,5 MOJb BOZOpOZA B TAKOM K€ COCYIE TP BABOE OOIBINEH
temneparype?

3 2 1
) 2 2) Z _ 4
) 14 ) 4 3) P! ) 6pi

JlazepHblIil JTyd nmajgaeT MepreHIUKyIIpHO Ha

nbpakMoHHy pemeTrky. Ha BepTukamb-
HpI/I NEPEMECIUICHUHN DJJICKTPUYCECKOro 3apsaga B I3JICKTPUYCCKOM II0JIE MCKIAY A q)p 1 yio p Y p

4 HOM D9KpaHe (CM.PHCYHOK) HaOJromaeTcs
TOYKaMHU C pa3HOCThIO ToTeHImanoB 10" B moie coBepmmio padoty 5 m/Ix. P ( pK YHOK) . Pemerka
cepus sapkux nsteH. Kakue usmenenus mnpo-
Benuuuna 3apsina papHa pu p p JTya _H
H30HAYT B PacloJIOKEHUM MATEH Ha SKpaHe To
1) 0,5 mxKn 2) 5 mxKn 3) 2 mxKn 4) 50 mxKn [IpH OTOABUIAHMH PELICTKH OT SKpaHa?

1) pacrnonoxeHue MmiTeH He U3MEHHUTCS

2) mATHA NCYE3HYT

3) paccTosiHUe MEX/Iy MSTHAMH yMEHBIIUTCS
4) paccTosSHHME MEXIY MSATHAMHU YBEIUIUTCS

Oxpan

B teuenne 15 c no mpoBomHUKY compoTuBieHHeM 24 OM HIeT NOCTOSHHBIN
ToK. Uemy paBHa cuia TOKa, €CIM 3a 3TO BpeMs paboTa TOKa paBHsUIACh
3240 JIx?

1) 120 A 2) 39A 3) 3A 4) 25A
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CornacHo cnenuanbHON TEOPHH OTHOCUTEIHHOCTH 3HAUEHHUE CKOPOCTU CBETa B

BaKyyMe

A. SBJISETCS MAKCUMAJIBHO BO3MOKHBIM JIJISI IBMOKEHUSI MaTE€PHUATBHBIX 00bEK-
TOB B JIF000}1 HHEPIUAIBHOI cUCTeMe OTCUETa.

b. He 3aBUCHT OT CKOPOCTH UCTOYHMKA WJIM TPUEMHUKA CBETA.

B. oaunakoBO BO BceX MHEPIUAIBHBIX CUCTEMaX OTCUETA.

Kakue u3 yrBepxaeHuit BepHb1?

1) Aub 2) AuB 3) buB 4) A,buB

Konebanust HanpspkeHUs] Ha KOHIEGHCATOPE B MM NIEPEMEHHOTO TOKA OIHCHI-
BatoTca ypasHeHueM: U =200-cos50nt, rae Bce BennuuHBI BeIpaxeHsl B CU.

Emxocts koHzmeHcaTopa paBHa 1 Mk®D. Ompenenure 3apsn KOHICHCATOpa Yepes

1 .
Z T ¢ mocne Havaa KojebaHuii.

1) —1-10* Kn 2) —1-107 Kn 3) 0Kn 4) 110 Kn

Kakvie u3 nmepedncieHHbIX YacTHIl 00JIaat0T BOTHOBEIMH CBOMCTBAMHU?
A. HEUTPOH

b. npoton

B. a-uactuia

1) Tompko A 2) Aub 3) AuB 4) Bce TpH

U3 smpa g Po mosydaercs spo g; Bi B pesynbrate

1) nmByx a-pacnanos

2) nIByX Gi-pacnajoB U OJHOTO B-pactana
3) omHoro o-pacmanga M JByX B-pacnanos
4) oaHoro a-pacmana ¥ oqHOro B-pacnana

Kaxasi 13 cTpodeK TaGIIHIbl PABIILHO OTPAXKAET CTPYKTYPY spa ' ‘l‘g In?

YHrCJIO IPOTOHOB YHUCIIO HeﬁTpOHOB
1) 49 66
2) 49 115
3) 11 49
4) 11 164
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Pabora BeIXOn2 2NeKTpOHOB U3 (poToKaTona paBHa 2 3B. KakoBa sneprust ¢o-
TOHOB, MMAAONIAX Ha (POTOKATOM, €CITH MAKCHMMAIbHAsT KHHETHYECKAST SHEPTHSI
(dhoTodnexTpoHoB paBHa 1,5 3B?

1) 0,55B 2) 1,558 3) 2,058 4) 3,558

Ha PUCYHKE IMOKa3aH MPOLECCC NU3MCPCHHUA o0beMa Tena. B kakux ClIydasax u3-
MCPCHUC MTPOBOAUTCA HpaBI/IHBHO?

N

~ g A

2) tomsko B 3) Bul

1) Hu B oHOM

N, 10%ar,

307

IInartuna 2%Pt B pe3ynbTare

onHoro 3 -pacmazaa mepexoauT
B paJMOAKTUBHBIA U30TOI 30-

2 Jora 2ggAu, KOTODBIN 3aTeM

201 IpeBpamaeTcss B CTAOUIBHBII
U30TOIl PTYTH 2ggHg. Ha pn-
CyHKE TpHUBEICHBI TpaduKu
N3MEHEHHs 4YHCJIA aTOMOB C
TedeHueM BpemeHu. Kakoil
rpauK MOXET OTHOCHUTBCS K

; ; > H30TOIly 238 Hg?
0 500 1000 1500 ¢, MUH

1
2) 2
3) 3

4) Hu oxuH u3 TpadUKOB

4) Bo Bcex CIydasx
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Yacrb 2

B 3a0anusx BI-B2 mpebyemca ykazamo nocinedoeamenbHocmy yugp, co-
OMEEemMCmEyIWuUX NPAsuUIbHOMY OmEeny. Imy nocied08amenbHOCHY Cle-
dyem 3anucame cCHaAuanNa 6 MeKCm IK3AMEHAUUOHHOU padomel, a 3amem ne-
peHecmu 6 o1anK omeemog Ne 1 be3 npoodenos u opyzux cumeonos. (Lugput 6
omeeme MOZym NOGMOPAMbCSL.)

WneanbHpIl OTHOATOMHBIA Ta3 MEPEXOJIUT U3
cocrostHUsL 1 B cocTosiHME 2 (CM. IUArpaMmy). \
Macca raza He mMensercs. Kak Bemyt ceds mepe-
YUCIICHHBIC HIDKE BEIMYHMHBI, OIMCHIBAIOIINE
9TOT ra3 B XOJ/i¢ YKa3aHHOTO Ha AWarpaMme Ipo-
necca? 2
K xax0ii mo3uiu mepBoro croyadna moadoepu- \
T€ COOTBETCTBYIOLIYIO IO3UIIMIO BTOpOro u 3a- 0 T
MTUIIUTE B TaOIHIly BRIOpaHHBIE NU(PHI TOA COOTBETCTBYIOMNMHE OyKBaMH.
BEJIMUYMHBI XAPAKTEP U3MEHEHU A
A) naBneHue raza 1) yBenuuuBaercs

b) o0beM raza 2) yMeHbIIaeTCs
B) BHyTpeHHSS 3HEPrHs 3) He u3MeHseTcs

A b B

B siepHOM peakTope LermoyKa sIePHBIX PeaKiMii HAYMHAETCS C 3aXBara SIPOM
OpicTporo HeiirpoHa. Kak BemyT cebsi mepevnclIeHHbIe HIKE XapaKTePUCTHKU
ATOMHOTO SI/Ipa MPH 3aXBaTe HelTpoHa?

VYCTaHOBUTE COOTBETCTBHE MEXIY (PU3NUECKUMH BEIMYMHAMH, XapaKTepH-
3YIOLIUMH SIIPO, M XapaKTePOM UX U3MEHEHHSI.

K kax0# mo3uiuy nepBoro cTondia nogdepuTe COOTBETCTBYIOLIYIO TO3UIHIO
BTOPOT'O U 3AMHUIINTE B TabIHILy BBHIOpaHHBIC MU(PHI O] COOTBETCTBYIOIIUMHU
OyKkBaMH.

BEJIMUYMHBI
A) MaccoBoe Y9HcIo sIpa
B) 3apsin sapa

XAPAKTEP USMEHEHH A
1) He m3MeHsAeTCA
2) yBeIMYHMBACTCA
3) yMeHbIIaeTcs

A b
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Omeemom K Kaxcoomy 3a0anuio 3moii yacmu 0Gyoem HeKOmopoe Hucio.
Dmo uucno nHaoo 3anucamp 6 61aHK omeemos Ne 1 cnpasa om nHomepa 3aoa-
Hus (B3-BS5), nauunasn c nepeoii knemouxu. Kaxycowviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KleMOUKe 8 COOMEENCHEUN C
npueedennvimu 6 oranxe oopasyamu. Eounuyvr gpusuueckux eenuuun nu-
Cantb He HYIHCHO.

Hebonbmioif kaMeHb, OpOIICHHBIH C POBHOM TOPH30HTAIBHOH IOBEPXHOCTH
3eMJIM TOJ YIJIOM 45° K TOPU30HTY, yman oOpaTHO Ha 3emito B 20 M OT MecTa
6pocka. Kakoif MakcuMaIbHOM BBICOTHI OH JOCTHT 3a BpeMs mojiéra?

B xamopumerp ¢ Bomoii, Temmeparypa koropoir 0°C, omymiena TpyOka. Ilo
TpyOKe 4depe3 BOIy MPOMYCKAIOT BOASHOM map mpu Temmeparype 100°C. B ne-
KOTOPBIH MOMEHT Macca BOJBI IIEPECTaeT YBEIMYMBATHCH, XOTA Iap IIO-
npekHeMy npomnyckatoT. I[lepsonauanbHas macca Boasl 230 r. Hackonbko yBe-
Ir4uiIack Macca BoAsl? OTBET BBIpa3uTe B rpaMMax (T).

[Ty4ok mapamiedsHBIX CBETOBBIX JIydel mMagaeT HepreH-

O —
ZMKYIAPHO Ha TOHKYIO COOMpAONIYIO THH3Y ONTHYCCKOH ——=p E
CWION 5 mnTp. v)lHaMeTp TUH3BI 6 CcM (CM. PHCYHOK). - A
KakoB BHemHWH AMaMeTp CBETIOro KOiblla HA 3KpaHe, ——»= OKpaH
crosimeM Ha paccTosHuE 60 cM oT nuH3EI? OTBET BEIpa- :

3UTE B CAHTUMETpaAX.

He 3a6y0bme nepenecmu ece omeemul 8 61aHK omeemog No 1
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Yacrb 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 pucyHke nokasaHa NpUHIMIMANBHAs CXeMa DJIEKTPHYECKOH LIEMH, COCTOs-
1Ied U3 UCTOYHMKA TOKA C OTJIMYHBIM OT HYJII BHYTPEHHUM COIIPOTHBIICHUEM,
pe3ucTopa, peocTata ¥ H3MEPHUTENbHBIX IPHOOPOB — HICANEHOTO aMIIepMeTpa U
UJ€aIbHOI0 BOJIBTMETpPA. Mcronb3ys 3aKOHBI IIOCTOSIHHOIO TOKA, IPOAHAINU3H-
pyHTe 3Ty cXeMy ¥ BBIICHHUTE, KaK OyIyT W3MEHATHCA OKa3aHUI IPHOOPOB TIPH
NepeMeNIeHIH IBHKKA PEOCTaTa 61paso.

(A—1
2/ 7
g, r :

=

Ry

Ilonnoe npasunvhoe pewienue kaxcoou uz 3adau C2—C6 001icno exnouams
3aKoHbl U POpMynbl, NPUMEHEHUE KOMOPHIX HEOOX00UMO U 00CMAMOYHO
0n1a pewienus 3a0aqu, a MaKdce MamemamuyecKue npeoopazo6anus, pac-
Yempl C YUCIEHHLIM OMEEHOM U, NPU HeodXO0UMOCHmU, PUCYHOK, NOAC-
HANOWUIL peuienue.

[epBas kocMuueckass CKOpOCTh IS IUIaHeTHl [Imok B 11Ba pa3a Ooible, yem
IUTs 3eMJIH, a IeproA oOpallleHHs CITyTHHUKA, ABIKYIIerocss BOKpyT ILmoka mo
HU3KOW KPYTOBOH OpOHTE, paBeH IepHoIy oOpalleHHsT aHAJOTHYHOTO CITyTHHKA
3emin. YeMy paBHO OTHOIICHHE CpeaHHX TUToTHOCTEH [lmoka n 3emin? O0beM
mapa nponopLuoHaneH kyoy paguyca (V~R’).

B cocyne ¢ HeOONBIIOH TPEIMHON HAXOAUTCS BO3IYX, KOTOPBIA MOXET Mpoca-
YMBaThCA CKBO3b TPEUIMHY. BO BpeMs oIlbITa NaBIICHWE BO3AyXa B COCYIC
YMEHBIIMIOCH B 2 pa3a, a ero abCoJII0THAs TeMIIepaTypa yMEHBIIHIACH B 4 pa3a
MIpH HEM3MEHHOM o0beMe. Bo CKOMbKO pa3 M3MEHMIIACh BHYTPEHHSS SHEPTHUL
BO31yxa B cocyzne? (Bo3myx cunTathk HaeasbHBIM ra3oM.)
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Ha ¢ororpadun npepcraBineHa ycTaHOBKa 7S MPEOOPA30BAHUS DIIEKTPHUECKON

SHEPTUH B MEXaHMUYECKYIO C TIOMOIIbIo AnekTpoasurarens (1). Hute (2) paBHo-
MEpPHO TepeMeniaeT Kapetky (3) BIOJb HAMPaBISIONIEH TOPU30HTAIBHON JIH-
Helku. [Ipy mpoxoskaeHNH KapeTKd MUMO JaTduka A cexyHxoMep (4) BKIo4a-
eTcs, a IPU MPOXOXKICHNN KapeTKH MHMO JIaT4hKa B cexyHIoMep BBIKIIIO9aeT-
cs. Jlucriedt cekyHaoMepa B 3TOT MOMEHT ITOKa3aH cieBa oT garduka. [lpu cu-
JIe TOKa, 3a()UKCHPOBAHHOM aMmepMeTpoM (5), U HampsHKEHUH, KOTOpoe MOKa-
3bIBa€T BOJBTMETP (6), MOAYIb PaOOTHI CHIIBI TPEHUS, BO3HUKAIOUICH NPH IBU-
XKEHUH KapeTku, cocTaBisieT 0,05 oT paboTsI anekTprueckoro Toka. Kakosa cu-
JIa TPEHUS CKOJNBXEHUSI MEXIY KapeTKOH U HalpaBIIsSIome?

T'opu30HTAIEHO PACIIONIOKEHHBIN MTPOBOJHUK JiuHOM 0,5 M

© = © JBIDKETCSI PAaBHOYCKOPCHHO B BEPTHKAJIHHOM OIHOPOIHOM

v MarHUTHOM TOJIe, MHAYKIUS KOTOPOTO HAaIpaBIeHa Iiep-

o) @ TCHIUKYIPHO MPOBOXHUKY M CKOPOCTH €r0 JIBHKCHHS (em.

E pucyHok). [Ipn HavampHOW CKOPOCTH MPOBOTHHKA, PaBHOU

2
HYJIO, ¥ YCKOpEHUH 8 M/C”, TIPOBOJHHK TIEPEMECTHIICS Ha
1 m. KakoBa WHIyKIIMS MarHUTHOTO TIOJII, B KOTOPOM JIBHJKETCS TPOBOIHHK,
ecn DJIC MHAYKIMM HA KOHIIAX NMPOBOJHHMKA B KOHIIE TEPEMEIIEHUS paBHA
2 B?

B cocyne HaxomuTcsi pa3pekeHHBI aTOMapHBIA BOLOpPOJ. ATOM BOAOpOJAa B
ocHOBHOM coctostHun (E; = — 13,6 5B) mornomaer ¢oToH u HOHM3yeTCsS. DIeK-
TPOH, BBIIETEBIIMN U3 aTOMa B PE3YIbTATE NOHU3AUHN, IBUKETCSA BAATIA OT SA1-
pa co ckopocteio v = 1000 km/c. KakoBa sHeprus moriomeHHOro (oTtoHa?
DHepruei TeTIoBOTO IBUKECHHUS aTOMOB BOJIOPO/JIa MPEHEOpEUb.
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Enunblii rocygapcreennblii 3x3amen no ®U3UKE
Bapuant Ne 352
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.

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

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

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

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

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

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

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

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

HeCﬂTI/l‘lHLIe NpUCTABKH

Koncmanmot
YHUCIIO T

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
laem =1,66107 kr

TeMmepaTypa
aTOMHasi CIMHMIIA MACCHI

1 aTomHast C€AUHHIIa MaCChl 9KBHBaJICHTHA

1 57IeKTPOHBOJIBT

931,5 MsB

15B=1,610"° I

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.

Ilhomnocme M0/ICOJIHEYHOTO Macia 900 kr/m’
BOJIBI 1000 kr/v’ AUTIOMUHUS 2700 kr/m°
npeBecuHsl (cocra) 400 Kr/M Kenesa 7800 kr/m’
KepocuHa 800 xr/nm’ pTyTH 13600 xr/n’
Yoenvnaa mennoemxocms

Bombl  4,2-10° JI/(kr-K) amomMuHus 900 JIx/(xr-K)
mppa 2,1-10° ix/(xkr-K) Mem 380 I/(xr-K)
Kenesa 640 JTx/(xr-K) YyryHa 500 JTx/(xr-K)

CBHHIIA 130 Jx/(xr-K)

Yoenvnas mennoma

napooOpa3oBaHUs BOABI

IJIaBJICHUSA CBHUHIIA
IJIaBJICHHUA JIbJa

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

Hopmansuuie ycnosusn

nasnenne 10° ITa, 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.

9
ﬂBa aBTOMOOMIIS JOBHKYTCS T10 TIPSIMOMY IIIOCCE: IEPBBIK CO CKOPOCTHIO U,
9

a BTOpPOH co CKOpocThio 3 U. CKOPOCTH BTOPOrO aBTOMOOWIIS OTHOCHTEIBEHO
MIEPBOTO paBHA

- > > >
H o 2) 20 3) 30 4) 40

B unepuunanbHoii cucteme orcuera cuia F cooOmmaeT Teixy Maccoil m yckope-
Hue a. Kak Hamo u3MEHHUTh Maccy Tena, YTOOBI BBOE OOMbINas CHila cooomaa
eMy B 4 pa3a MeHbIlIee yCKopeHue?

1) yBennuuts B 2 paza
2) yBeIM4HTH B 4 pa3a
3) yBenW4HTH B § pa3
4) yMeHBIIUTH B 2 pa3a

JIBa ManeHbKMX IIApUKAa MAcCOM m KaKIbId HAXOJATCA HA PACCTOSHUM 7 JPYT
OT Jpyra u npuTsarusarotcs ¢ cuiioil F. KakoBa cuiia rpaBUTallMOHHOTO NPUTS-

m
JKCHUA OBYX APYIrux HIapUKOB, €CJIM MacCa OAHOro 2Wl, Macca Opyroro ?, a

”
pacCcTOsIHME MEXAY UX LIEHTpaMu ) ?

1) 4F 2) 2F 3 £ s E

ITama, o0y4as AeBOUYKY KaTaThCs HAa KOHBKAX, CKOJB3UT C HEH IO JIbAY CO CKO-
pocTbio 4 M/c. B HEeKOTOpBIII MOMEHT OH aKKypaTHO TOJNKaeT IeBOYKY B Ha-
IIpaBJIeHUH ABMKeHUs. CKOpPOCTh JIGBOYKH IIPH 3TOM BoO3pacTtaeT 110 6 mM/c. Mac-
ca neBouku 20 kr, a nansl 80 kr. KakoBa ckopocTh namsl nocie tonryka? Tpenue
KOHBKOB O JIe]] HE yYUThIBaHTE.

1) 3,5w/kc 2) 4w/ 3) 4,5 m/c 4) 6,5w/c
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ITapamroTucT cryckaeTcsi ¢ HEM3MEHHOM CKOPOCTBIO, a SHEPTUs €ro B3auMo-
JercTBUs ¢ 3eMiiel TIOCTeTeHHO yMeHbInaeTcs. Kak 0ObsICHUTD, YTO 3aKOH CO-
XpaHEHHs YHEPTUH TPU 3TOM He HapyIaeTcs?

1) IloreHuuanbHast SHEPTUs MapaIIIOTHCTa MTOTHOCTBIO IpeodpasyeTcss B €ro
KHHETHYECKYIO SHEPTHIO.

2) IlomHas MexaHUYECKasi SHEPTHS HE MEHACTCSL.

3) Kunernueckas SHEprusl NapalIOTHCTa IIOJHOCTBIO TIpeoOpasyercss BO
BHYTPEHHIOIO YHEPTHIO MApaIIIOTHCTA.

4) TloreHumampHas SHEPrHS MApANIIOTHCTa IOJHOCTRIO IpeoOpasyercs B
SHEPTHIO BO3AyXa.

YckopeHue Tena, COBEPIIAIONIEr0 TapMOHNIECKIE KOJIeOaHHs, MEHSIEeTCs C Te-
4eHHEM BPEMEHH B COOTBETCTBHHM C ypaBHeHHeM a = 3-10° * sindnz, rie Bce Be-
TUauHBI BeIpakeHbl B CU. AMIuMTy1a KojieOaHuid yCKOPEHHUs paBHa

D 12102/ 2) 31072 m/c? 3) 4 wm/c? 4) 4m m/c’

[lonBemenHbIil Ha AIMHHONW HWUTH TPY3HK COBEPIIAET TapMOHHYECKHE Koieba-
Hus. B Tabmmme mpeacTaBiIeHBl KOOPAMHATHI TPy3HKa Yepe3 OJMHAKOBBIE IPO-
MeXyTKH BpeMeHH. KakoBa, IpUMEpPHO, JUIMHA HUTU MasTHUKA B 3TOM JKCIIe-
pumente?

) Jo[1[2[3]a]5]6]7
xem) 6 |30 [3]6]3]0]3

1) 2m 2) 3Mm 3) 4m

4) 6™

B crakan mobGaBwiu 3 MOab BOJBL. IIpu 3TOM ymMCIIO MOJIEKY] BOJIbI B CTaKaHe
yBEJII/I"II/IJ'IOC]) Ha

2.
1) 3-10% 4) 6'10%

2) 9-10% 3) 18:10%

KoHLleHTpalui0 MOJEKYNl HWACANBHOrO Ta3a yBEIWYWIM B 2 pasza, a ero
TEeMITepaTypy OCTaBHJIM MpekHel. Kak n3MeHMII0Ch pH 3TOM JaBJicHUE ra3a?

1) yBenmumiocs B 2 pasa
2) yBeIW4HIOCH B 4 paza
3) yMeHBIIMIOCH B 2 pa3a
4) He U3MEHMIIOCH
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BuyTpenHnsist sHEprus uaeanbHOro rasa npy MOBBIIIEHUU €r0 TEMIIEPATYPEI Ha pucynke u300pakeH MOMEHT JEMOHCTPAIUU TI0 MPO-
1) yBenmuumBaercs Bepke mpaBuna Jlenna. Konely mMarHuTta BBEJEH BHYTpb
2) yMeHbIIaeTCs CIUTOIIHOTO aJFOMHHHEBOTO KOJbla, He Kacasch ero. Ko-
3) yBeNMYMBACTCS WM YMCHBIIACTCS B 3aBUCHMOCTH OT U3MCHEHUS 00beMa POMBICIIO € METAJNIMYCCKUMH KOJIbIIAMH B Ha4aJIC OIIbITA
4) He U3MeHsAETCSA HETMOJABIDKHO, HO MOXET CBOOOZHO BpaIaThCsl BOKPYT
BEPTUKAILHOW onopsl. Iloka MarHuT HEMOABUKEH, KOJb-

1o Oyner

1) ocraBarbCs HENOABHKHBIM
2) OTTAJIKUBATHCA OT MarHuTa
3) TpUTATHBATHCS K MATHHUTY
4) coBepmarh KOJeOaHUS

Ha rpaduxe npencrasinena 3aBHCUMOCTb Temie- 7, K S
parypsl Tella OT MOABOAUMOrO K HeMmy Kojmye- 4107 -=-p---p---r---1-
CTBa TEIIOTHL. Macca Tena 2 Kr. Y enpHasl Tel-
JIOEMKOCTD BEIECTBA B 3TOM TPOIECCE PaBHA

1) 250 Ix/(xr-K)
2) 330 Ix/(xr-K)
3) 375 Ix/(xr-K)
4) 500 Ix/(xr-K)

Kak u3smeHuTCs mepuon cOOCTBEHHBIX KojeOaHUI KOHTypa L
(cM. pucyHok), ecnu ko4 K mepeBectd u3 monoxkenust 1 B L 7 c
nonoxeHue 27

1
1) He m3MeHHTCA K 2

Hasnenne 0,5 monb Bojopoaa B cocyne npu temneparype 400 K paBHo p;. 2) yMeHBIIUTCS B 2 pa3a

KakoBo nmaBienue 1,5 MOIb BOJOPOZA B TaKOM € COCYJAE MPH TEMIIEpaType 3) yMmeHbmHTCSH B 4 pasa

200 K? 4) yBemmumtcs B 4 paza

1 2 3
1) — 2) = 3) = 4) 6
) P ) 3P ) > P ) 6p1

JlazepHbIH JIyd TagaeT NepHeHANKYISIPHO
Ha Au(paKkIHOHHYIO pemieTky. Ha creHe

[Ipu nepemenieHNH MOJTOKUTEIBHOTO AIIEKTPUYECKOTO 3apsiia B 3JIEKTPOCTaTH- HAGMIONACTCS Cepusi SPKHX IISITEH, OTMe- Pemerxa
YEeCKOM IoJIe U3 Touku ¢ noteHuuanoMm 30 B B Touky ¢ morenuanom 20 B co- YeHHBIX Ha prcyHke OykBamu A, B u C. |
Bepmaetcs pabdora 0,8 [Ix. Uemy paBHO 3HaueHHe 3apsiaa? Kakie W3MeHeHHs MPOM3O0HAYT B paco- JIyq TS
1) 0,024 Kn 2) 0,016 Kn 3) 0,08 Kn 4) 0,04 Kn JIOXKCHHN IITEH IpHU MNEPEeMCIIEHHH pe-

IIETKU K cTeHEe?

1) pacrnonoxeHue MmsiTeH He U3MEHHUTCS

2) NATHA NCYE3HYT

3) paccTosiHHEe MEXIY MATHAMH YBEITHIHTCS
4) paccTosSHHE MEXIy ISTHAMH YMEHBIINTCS

Kakas paboTa coBepuIaeTcss HCTOYHHKOM TOKa TPH IPOXOKIACHHH AIICKTpUYC-
CKOT'0 TOKa MO MPOBOTHHUKY B TeueHUe 10 MUH, eClM HANpsDKCHUE Ha €ro KOH-
nax pasHo 10 B, a cuna toka pasHa 1,5 A?

1) 150 Ix 2) 900 Jix 3) 1500 Jix 4) 9000 ik
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CormnacHo CHGHHaHLHOﬁ TCOPUHU OTHOCUTCIBHOCTH, B PIHCpI.[PIaJ'IBHOfI CUCTEME
0TCYéTa BeJIMUYMHA CKOpPOCTH CBC€TAa B BAKYyM€ HC 3aBUCHUT OT

A. CKOPOCTH UCTOYHHKA CBETA.

b. ckopoctu npuémHuKa cBeTa.

B. HanpaBneHus pacnpocTpaHeHHsl CBETa.

Kakne n3 yTBepKaeHN IPaBUIIBHEI?

1) Aub 2) AuB 3) buB 4) A,BuB

3aBHCHMOCTh CHJIBI TOKa B KONeOaTeNbHOM KOHTYpE HMEET BH:
i=2-10"sin507, r/ie BCE BEIMYMHEL BeipakeHbl B CU. EMKOCTB KOH/IEHCaTOpa
B KOHType paBHa | Mk®. OnpenenuTe aMIDIHTYQy KoJcOaHUI HANpsDKECHHS Ha
KOHJICHCATOpe.

1) 400 B 2) 40B 3) 25 MB 4) 2,5MB

Kakoe 13 mepedncrneHHbIX U3ITy4eHUH o0maagaeT U KOPIyCKYJISPHBIMH, U BOI-
HOBBIMU CBOMcTBaMu?

A. o-u3nydeHue

b. B-m3nmyuenne

B. y-uznyuenue

1) Tompko A 2) tomeko Aub  3) Tompko B 4) Bce TpH

Snpo tamus 2Tl nocie Tpex Mocsien0BaTeNbHbIX IEKTPOHHBIX B-pacraios u

OJTHOTO Ol-pacra/ia MPeBPaIaeTcs B po
1) cpunma *35Pb

2) BucmyTta 33 Bi

3) tamms 2% Tl

4) mononus 2% Po

Kakas 13 CTpOUeK TaGIHIbI IPABIILHO OTPAXKAET CTPYKTYPY SAPaA ; Cl?

YHCJIO IPOTOHOB YHUCJIO HEUTPOHOB
1) 37 54
2) 37 17
3) 17 20
4) 17 37
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A24

Ha merannuueckyro INIACTUHKY aJaeT JIEKTPOMarHUTHOE U3JIy4yeHHe, SHEPIUs
(dhotoHOB KOTOpOTO paBHa 8 3B. B pesynbrare hoTtoaddexra u3 IIacCTHHKHA BBI-
JeTaroT (POTORIEKTPOHBI C MAKCUMAIBHOW KMHETHYeCKoH »Heprueit 3 3B. Uemy
paBHa paboTa BBIXO/a HICKTPOHOB U3 MeTasa?

1) 115B 2) 55B 3) 35B 4) 85B

Ha pucyHke moka3zaHa 4acTb KOMHATHOTO TE€PMO-
Mmetpa. TemnepaTypa Bo3ayxa B KOMHATE paBHa

= -
~] v

30

1) 14°C 2) 18°C 3) 21°C 4y 22°C

200
IInatuna Pt B pesynbrare

78 pesy N, 10%ar,
OHOTO [ -pacmaza HEepexXOIHT

B PaJHOAKTHBHBIA HM30TOIN 30- 307

Jora 2(7)8Au, KOTOPBIHA  3aTeM 251

IpeBpanaeTcsi B CTaOMIBHBIA

H30TON PTYTH 2ggHg. Ha pu- 20]

CYHKE NPHBEACHBI rpauKu u3- 15T

MEHEHHs YHClla aTOMOB C Tede-

nueM Bpemenu. Kakoil u3 rpa- 107

(UKOB MOXKET OTHOCHUTBCS K 5-

M30TOMY MIATHHBI “gg Pt ? . ' . .
D1 0 500 1000 1500 ¢, MuH
2) 2

3) 3

4) HM onuH K3 rpahuKOB
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Yacrb 2

B 3a0anusx BI-B2 mpebyemca ykazams nociedosamenbHocmov yugp, co-
O0MEEeMCmMEYIWUX NPAGUILHOMY OmEeny. Imy nocied08amenbHOCHY Clle-
dyem 3anucame cCHaA4anNa 8 MeKCM IK3AMEHAUUOHHOU padomel, a 3amem ne-
peHecmu 6 61anK omeemog Ne 1 6e3 npoodenoe u opyzux cumeonos. (Lugput 6
omeeme MOZym NOGMOPAMbCAL.)

WneanbHbIN OAHOATOMHBIN a3 Mepemien U3 co-

cTtossHus 1 B cocrostHEe 2 (CM. IUArpaMmy). ‘
Macca raza He MeHsieTcs. Kak BeayT cebs mepe- 2
YHCIEHHBIC HIDKE BEJIMYMHBI, OIMCHIBAIOIIUE
9TOT ra3 B X0/i¢ YKa3aHHOTO Ha AWarpaMme Ipo-
necca?

K xaxxmoit mo3uruu nepeoro cronbdua nogdepu- \
Te€ COOTBETCTBYIOLIYIO IO3UILMIO BTOpOro u 3a- 0 T
MUIIUTE B TaOIUIly BRIOpaHHBIE HU(PHI TOA COOTBETCTBYIOIINME OYKBaMH.

BEJIMUMHBI XAPAKTEP USMEHEHUA
A) naBieHwue rasa 1) yBenuuuBaeTcs
b) o0beM raza 2) yMeHbIaeTcs
B) BHyTpeHHss SHEprus 3) He u3MeHseTCs

A b B

S1Apo HCHBITBIBACT MO3UTPOHHBIN pacmaj, B pe3yjbTaTe KOTOPOro oOpasyercs
TIO3UTPOH ,J e M M3MEHSAIOTCA HEKOTOPhIE XapaKTEPUCTHKH SIpa.

VYcraHOBUTE COOTBETCTBHE MEXAY (U3MUECKUMH BEIMYMHAMH, XapaKTepH-
3YIOLIMMH SIIPO, M XapaKTepOM UX U3MEHEHHMs! ITPU TO3UTPOHHOM pacIaje.

K kaxmoit mo3uumu nepeoro crondia noadepuTe COOTBETCTBYIOIIYIO MO3UIIHIO
BTOPOTO ¥ 3aMHUIIATE B TaOJUIly BRIOpaHHBIE LHHU(PBI 0] COOTBETCTBYIOIMMHU
OyKBaMu.

BEJIMYMHBI
A) MaccoBoe 9HcIo sapa
B) 3apsn sapa

XAPAKTEP USMEHEHUA
1) He uaMeHseTCs
2) yBEIMYHMBACTCA
3) yMeHbIIaeTcs

A b
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Omeemom K Kaxcoomy 3a0anuio 3moii yacmu 0Gyoem HeKOmopoe Hucio.
Dmo uucno nHaoo 3anucamp 6 61aHK omeemos Ne 1 cnpasa om nHomepa 3aoa-
Hus (B3-BS5), nauunasn c nepeoii knemouxu. Kaxycowviii cumeon (yugpy, 3a-
nAMYI0, 3HAK MUHYC) RULMUME 6 OMOENbHOU KleMOUKe 8 COOMEENCHEUN C
npueedennvimu 6 oranxe oopasyamu. Eounuyvr gpusuueckux eenuuun nu-
Cantb He HYIHCHO.

HeOomnpmioit kamMeHb, OpOIIEHHBIH C POBHOM TOPH30HTATHHON IMOBEPXHOCTH
3€MJI 1101 YIVIOM 45° K TOPU30HTY, JOCTUI MAKCUMAJIBHOM BBICOTHI 5 M U yIaji
obpatHo Ha 3emitio. KakoBa qampHOCTH Opocka?

B xanopumetp ¢ Bogoit pu 0°C omymeHa Tpy6ka. [To TpyOke yepe3 Boay Ha-
yayy npomyckars nap npu temneparype 100°C. CHagana mMacca BOJbl yBENIu-
YHUBaACTCA, HO B HeKOTOpBIﬁ MOMCHT MaccCa BOJbI INECPECTACT YBCINYNBATHCA,
XOTS TIap HO-TIpeXHEMY HpoiryckaioT. KakoBa Oblta mepBoHavanbHas Macca
BOJIbI, €CJIM K MOMCHTY IPCKPAIICHUA KOHACHCAIIUHN I1apa OHAa YBCIMYMWIACh HA
42 r? OTBeT BbIpa3UTe B rpaMMax.

ITydok mnapajulenbHBIX CBETOBBIX JIydeil majaer Hop-

MaJbHO Ha TOHKYIO COOMPAIOUIyI0 JIMH3Y IHaMETPOM ————er E

6 cM ¢ onTHYECKOW CHIION 5 AUTp (CM. PUCYHOK). DKpaH E
9KpaH

pacrosiokeH 3a JIMH30M Ha pacctosHuu 10 cm. Paccun- ——
Taifre (B CM) TMaMeTp CBETJIOrO ISTHA, CO3MaHHOTO JIMH-
301 Ha PKpaHe.

He 3a6y0vme nepenecmu ¢ce omeemul 6 oO1ank omeemog No 1
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Yacrb 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 pucyHke nokaszana NpyMHIUIUAIbHAS CXEMa JIEKTPUUECKON LENH, COCTOS-
Hiel U3 UCTOYHUKA TOKA C OTIIMYHBIM OT HYJISl BHyTPEHHUM COIPOTUBIICHUEM,
pes3nucTopa, peocrtaTa U M3MEPUTEIBHBIX TPUOOPOB — HJICATBHOTO aMIIepMeTpa
U UJeadbHOIO BOJIIBTMETpPA. MCIob3ys 3aKOHBI IOCTOSHHOIO TOKA, IPOaHallu-
3UpYHTE 3Ty CXEMY M BBLICHUTE, Kak OyIyT U3MEHATHCS MMOKAa3aHUs IPHOOPOB
IIPU NIEPEMEILEHUH JABHKKA PEOCTATa 61€60.

R;
e, r

=

Ilonnoe npasunvhoe pewienue kaxcooi uz 3adau C2—C6 0013cno exnouams
3aKoHbl U POpMYNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CHAMOYHO
011a pewienus 3a0aqu, a MaKdce MamemamuyecKue npeoopazo6anus, pac-
uempl C YUCIEHHLIM OMEEHOM U, NPU HeodXO00UMOCmuU, PUCYHOK, NOAC-
HAWUIL peuienue.

CpenHsisi IWIOTHOCTH IUTaHeTHl [Tk paBHA cpemHed IIIOTHOCTH 3eMJIH, a Tep-
Bas KOCMUYECKast CKopocTs s [Lmoka B Ba pasa Ooublie, 4eM A 3eMITH.
YeMy paBHO oTHONIeHUE pajuycoB [Imoka n 3emmun? O0beM mapa mporopIuo-
Hanen KyOy pammyca (V~R?).

B cocyze mox mopurHeM ¢ HEOONBIION TPEIMHOW HaXOAMTCS ra3. B ombiTe
JIABJICHHWE Ta3a Ymajo BTPOE, a ero o0beM M TeMIIepaTypa yMEHBIIMINCH B
4 pa3a. Bo ckonbko pa3 U3MEHWIIACh BHYTPECHH 3Heprus raza B cocyne? (a3
CYUTATh HICATBHBIM. )
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Ha ¢ortorpaduu mpencraBieHa ycTaHOBKA UIsl M3y4YSHHS MPEOOpPa3OBAHUS
ANIEKTPUYECKOI SHEPTHH B MEXaHNUYECKYIO C IOMOIIBIO 37eKTpoaBuraTess (1).

Huts (2) paBHOMEpHO nepeMemaeT KapeTky (3) BONb HanpaBisIoONIel TOpH-
30HTaNbHON JuHEeHKkH. IIpu MpoxXoXkAeHHH KapeTKd MHMO JaTduka A CeKyH-
noMep (4) BKITIOYAETCS, a IPH MPOXOKACHUH KAPETKH MUMO JaT4ynka B cexyH-
JoMep BBIKITIOYaeTcs. Jucieit cekyHaoMepa B 3TOT MOMEHT ITOKa3aH CJIeBa OT
Hero. Macca xapeTku ¢ rpy3oM pasHa 0,15 kr.

ITpu cuie Toka, 3aUKCHPOBAHHON ammepMeTpoM (5),  HAPSDKEHUH, KOTOPoe
MOKa3bIBAaeT BOJBTMETD (6), IOTEpH B JBUTATENE COCTABISIOT 95% 0T paboTh
MCTOYHMKA BO BHeIIHell nenu. KakoB K03 GUIMEHT TpeHHs CKOJIbKECHHUS Me-
KTy KapeTKO! M HarpaBiIsionen?

T'opu3oHTamBHO PACHONIOKEHHBIN MPOBOAHUK UIMHOM 1 M

O] ©  nBuKeTCS PAaBHOYCKOPEHHO B BEPTHKAIBHOM OIHOPOIHOM

1 MarHuTHOM MOJIe, MHAYKIus kortoporo pasHa 0,5 T u Ha-

npaBiieHa MEPHEHANKYISIPHO MPOBOJHUKY U CKOPOCTH €ro

.0 O nBukenns (cM. PUCYHOK). Haq:;nbﬂaﬂ CKOPOCTb MPOBOTHHUKA
B paBHa HyIto, yckopenue 8 M/c”. DJIC MHOYKIMH Ha KOHIIAX

MNpOBOJAHHUKA B KOHIIE MNECPEMELICHUA PaBHA 2 B. Ha xakoe paccTosiHUEC 1epe-
MCCTHIJICA IIPU 3TOM HpOBO,Z[HI/IK?

B cocyne HaxomuTcsl pa3peXeHHBIH aTOMapHBIA BOJOPOA. ATOM BOIOpoOIa B
OCHOBHOM cocTosiHum (E; =— 13,6 3B) mornomaer (GoToH W HOHHU3yeTCs.
DJEKTPOH, BRUICTEBIINI U3 aTOMa B PE3yJIbTaTe MOHU3ALNH, ABWKETCS BAAIA
oT sapa co ckopocThio v = 1000 km/c. KakoBa aymuHa BOJHBI U3IYYCHUS, CO-
OTBETCTBYIOIIETO MOTJIOMIEHHOMY ()OoTOHY? DHEpruei TEIUIOBOTO IIBMKCHHS
aTOMOB BOZOpOJIa IIpeHeOpeYb.
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Enunblii rocygapcreennblii 3x3amen no ®U3UKE
Bapuant Ne 353
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




EAunHbIN rocyaapcTBeHHbIN 9k3ameH, 2009 r. DUBUKA, 11 knacc 353-2/6

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.

MarepuanbHasi TOYKa PaBHOMEPHO JIBIDKETCS MO OKPYXKHOCTH paauyca R co
CKOpOCThI0 . Kak HM3MEHHTCS LEHTPOCTPEMHTEIBHOE YCKOPEHHE, €CIIH CKO-
POCTB TOUYKH YBEIIMUYHUTCS BTPOE, & paJIyC €€ TPACKTOPHU OCTaHETCS PEKHUM?

1
1) ymenbmuTcs B 5 pasa

2) yMmeHbIIUTCS B 3 pasza
3) ysemuuurcs B 9 pa3
4) yBenuuutcs B 3 paza

Ha neBom PUCYHKE NPCACTABICHBI BEKTOP
9

—
o . . 5] 3
paBHOICHCTBYIOIIEH Bcex cun F, nmeifcr- 4
BYIOLLIMX Ha TEJIO, H BEKTOP CKOPOCTH TeNa
U B MHEpLIHAIBHON cucteme orcuera. Ka- 2
KO M3 YeThIpEX BEKTOPOB Ha IPaBOM pU- F 1
CYHKE yKa3blBaeT HalpaBJeHHE BEKTOpa
YCKOpEHHs TeNa B 3TOH cucteMe orcuera?
11 2) 2 3)3 4) 4
Ha rpajuxe npuseneHa 3aBucH- Frp, HA
MOCTb CHUIBI TPEHHS CKOJBKCHUS . S S S M R VS S
] | | ] |
OT CHJIbI HOPMAJbHOI'0 JaBJICHHUS. ) i oo
e P R QR I S
KakoB ko3¢ duimeHT TpeHusn? oo
| 1 | | ] |
1) 0,125 LS - T T T A
2) 0.5 i i i i i
3§ I
05 L L
4) 4 ’ [
S S N
0 -
2 4 6 8 10 12 NH

OtHomeHne HUMITyJIbCa aBTOKpaHa K HWMIYJIBCY JICTKOBOTO aBTOMOOUJIS

ﬂ = 1,8 KakoBo oTHOmIeHHE X Macce, €CJIM OTHOIINCHUEC CKOPOCTHU aBTOKpaHa

P
K CKOPOCTH JIETKOBOTO aBTOMOOMJIS Yo 0,3?
)
1) 0,6 2) 1,8 3) 6 4) 8
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ABTOMOGHIE Maccoit 10° kr gBmskeTcs co ckopocThio 20 M/c. UeMy paBHa K-
HETHYeCKasi SHePTHsl aBTOMOOHIIS?

1) 10* Jix 2) 2:10° Ik 3) 2:10* Ix 4) 4.10° Iix

%
KOpOMLICJ'IO BE€COB, K KOTOPOMY IIOABCHICHBI Ha HHUTIAX Z

JBa Tena (CM. PUCYHOK), HaXOJWUTCS B paBHOBecHu. Kak d d
HY)KHO HM3MEHUTh Maccy BTOPOro Tena, 4ToObI Mocie
YBEJIMYCHHUS] MAcChl MEPBOTO Tella B 2 pa3a paBHOBECHE
coxpanmiock?  (Kopombicmlo W HUTH  cUHTaTh 0

HEBECOMBIMU. ) m

1) ymeHnbmuTh B 4 pasza
2) yBenuuuTh B 4 paza
3) yMeHbLIUTH B 2 pa3a
4) yBenm4uTh B 2 pasza

Tpu ogMHAKOBBIX LIApUKa HAaXOAATCA Ha ocu X. IIpaBplii I1apuk MOKOUTCH, a
JEBBIA U CPEIHUM NBUKYTCS BIpaBo. MoJynau MX CKOPOCTEH pPaBHBI COOTBET-
cTBeHHO 6V 1 3v. Kakumu OynyT MOIyb U HalpaBlICHUE CKOPOCTH BCEX TPeX
LIAPUKOB IOCTIE X a0CONIOTHO HEYIPYTOro COyAapeHus?

1) v, BrpaBo 2) 2v, Bupaso 3) v, BEBO 4) 3v, BrIpaBo

B XuIKOCTH MOJEKYJIbl MOTYT NEpEeCKaKMBaTh B HOBOE IOJIOKEHHE PaBHOBE-
CHsI, OTCTOSIIIEE OT MPEBIAYIIEr0 Ha pacCTOSHUM TOPSIKa pa3Mepa caMoil Mo-
nexyiabl. Kakoe CBOMCTBO JKHUAKOCTH MOXKHO OOBSCHUTH TaKUM XapaKTepoM
JBYOKEHUS] MOJIEeKyn?

1) Texydectsb

2) Maasi CXXHMaeMOCTh

3) u3MmeHeHHe 00BEMA IPU HArpeBaHUU
4) mpo3pavHOCTh

I'a3 mepexoauT M3 OJHOTO cOCTOsIHUS B Apyroe. Kakoit u3 rpadukos (1, 2, 3
i 4) siBiseTcs TpaguKoM H30XOPHOTO OXJIaXICHHS Ta3a?

D% 2) ¥ f 3) v 4) y
/ ) )
0 T 0 ! T 0 T 0
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[Ipu ymenbieHnn o0beMa cocya B 2 pa3a U yBeIHUeHUH aOCOIIOTHON TemIie-

paTypsl pa3peKeHHOTO ra3a BABOE JaBJICHHE TOTO Ta3a yBEIWIWIOCH B 2 pasa.
Yuciio yacTul B cocyie pu 3TOM

1) ymenbmuiock B 2 paza
2) ocranoch 63 H3MEHEHHUS
3) yBenu4miioch B 2 pasza

4) yBeamumioch B 4 pasza

IIpu octeiBanuu 1 kr Bo3ayxa ot 20°C no 15°C npu NOCTOSHHOM JaBJIEHUH OH
OTJaeT KOJMYEeCTBO TEIUIoThI, paBHoe 5000 k. YUeMy paBHA ynenbHas TEIIO-
€MKOCTb BO3IyXa B 3TOM Iporecce?

1) 18 Ix/(xrK)

2) 250 JTx/(xr-K)

3) 1000 JIx/(xr-K)

4) 25000 JTx/(kr-K)

VY uneanbHOTO TETIOBOTO JBUTATENs Temrmeparypa HarpeBatens 427°C, a TeM-
neparypa xojogmnpHuka 27°C. PaGodee Temo moiydaeTr 3a MUK PabOTHI OT
HarpeBarens 30 x/[x TermnoTel. Kakyio paboTy coBepInaer 3a OJWH UK 3TOT
IBUTATEIH?

1) 10,6 kJIx 2) 12,3 kllx 3) 28,1 kllx 4) 17,1 kJx

Ha pucyHke mnpencTaBieHO pPaclOJIOKEHUE IBYX

HETO/IBM)KHBIX TOYCYHBIX AIICKTPHUYCCKHUX 3apsIOB +qo 1 bq
—q 1 + g. HanpaBneHn1o BeKTOpa HaNpsHKEHHOCTH 3
CYMMAapHOTO 3JIESKTPHYECKOTO MOJIsI ATHX 3apsIOB B 4
TOYKE A COOTBETCTBYET CTPEIKa
1)1 2) 2 3) 3 4) 4
3r 3r Ha pucyHke moKka3aH y4acTOK LENU MOCTOSIHHO-

ro Toka. KakoBO CONpOTHBIICHUE 3TOTO Y4acTKa,
eci =1 Om?

1) 2,50m 2) 60M 3) 80m 4) 1,50m
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Ha pucynke n300paxeH NPOBOJIOYHBIN BUTOK, 0 KOTOPOMY

TE4eT DJIEKTPUYECKUH TOK B HAIPABICHUHU, YKa3aHHOM
CTpenkoi. BUTOK pacmosiokeH B TOpU30HTAIbHOM IJIOCKO-
cTd. B LeHTpe BUTKAa BEKTOp MHAYKLUUM MAarHUTHOIO IOJISL
TOKa HaIlpaBJIeH

1) BepTHKaIBHO BBEPX T

2) BepTUKAJIBHO BHU3 |

3) rOpM30HTAJIBHO BIIPABO —
4) TOPHU30HTAIBHO BIEBO <«—

3apspKeHHBINH KOHAEGHCATOP B MEPBBIHA pa3 MOJKIIOUHMIN K KaTyIIKe ¢ HHIYKTUB-
HOCTBIO L, a BO BTOPOH — K KaTyIIKe ¢ HHIYKTUBHOCTEIO 4L. B o0oux ciy4asx B
KOHType BO3HMKIIH CBOOOIHBIE He3aTyxaromue konebanus. Bo Bropom ciyuae
nepuos Konedanuit

1) B2 pa3a MeHbIIIe
2) B 2 paza OombIe
3) B4 pa3a MeHbIIe
4) B4 paza 6onbliie

Ha PUCYHKE — OIBIT IO MIPEJIOMJICHUIO CBETAa B CTEKJISHHOH IIJIaCTHHE.

Tloxazarenb MMPEIIOMIICHHUA CTCKJIA PAaBCH OTHOIICHUTIO

1) sin30° 2) sin70° 3) sin60° 4) sin70°
sin 20° sin 60° sin30° sin 20°

B HexkoTopoll MHEpLUUANbHONM CUCTEME OTCUETa CBET OT —»

HETOABW)KHOTO UCTOYHHUKA PACIIPOCTPAHAETCS CO CKOPO- L

cThio ¢. KakoBa CKOpOCTh OTpaK€HHOI'O CBETa B MHEP-

LHAIBHOW CUCTEME OTCYETA, CBSI3AHHOM C 3€pKaloM, KO- R i

TOPOC yAATIACTCSA OT HCTOYHHUKA CO CKOPOCTBIO v?

1) c—v 2) ¢ 3) ct+v
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B mekoTopoi obracTu MPOCTPaHCT- 2a

Ba, OTPaHMYCHHOM MIockocTsaMu AB -
u CD, co3gaHo omHOpOIHOE Mar-

: A
:@@@&@@: yi

HUTHOE TIOoNie (CM. PHCYHOK). Me- ®B .
TAUIMYECKas KBAJpaTHas paMKa ,EB PODD D,
JBIDKETCS € TIOCTOSHHOR CKOPOCTBIO (1) () () () (D () IU
v 1
L. HaHpaBJIeHHOI/I BIOJIb IIJIOCKOCTHU 1 ! a
; PODDDD
1

PaMKH ¥ [EPUECHAMKYIAPHO BEKTOPY |
MarHuTHON uHAykuuu mons. Ha ka- D O D @ @ D
KOM M3 Ipa(UKOB IPABUILHO IOKA- 57

3aHa 3aBHCUMOCTb OT BpemeHH DJIC
MHIYKIMU B paMKe, €ClIi B MOMEHT BPEMEHH £ TIEPEAHssI CTOPOHA PaMKH Kaca-
ercs miockoctu CD?

a

1) & 2) &€ 3) €4 4) & —_
0 it 0 ty t 0 th ¢ 0 to ¢t

IInanerapHO} MOJENIN aTOMa COOTBETCTBYET YTBEPKICHUE!

A21

1) sapo — B LeHTpe, 3apsan AApa HOJI0KHUTENIeH, OOJIbIIas YacTh Macchl aToMa
COCPEZIOTOUCHA B 3ICKTPOHHOH 0007I09Ke

2) sapo — B LIEHTPE, 3apsj AApa OTPHIATeNIeH, OOIbIIAsS YacTh MAacChl aTOMa
COCPEZIOTOUCHA B 3JICKTPOHHOH 0007I09Ke

3) sAmpo — B IEHTpE, 3apsA Sapa HOIOKUTENEH, OOJBIIas 9aCTh MacChl aToMa
COCpelOTOUEHA B Ape

4) saapo — B LEHTpE, 3apsy Aapa OTPUIATENeH, OOIbIIas YacTh MacChl aToMa
COCpEeIOTOUCHA B A/pe

2
[epuon monmypacnanga sigep H30TONA TAJLTHSA ?ﬁ TI cocraBnster 2,2 MuH. DTO
03HA4aer, YTo

1) 3a2,2 MUH aTOMHBII HOMEP KaKAOTO aTOMa TAJUTHS yMEHBIIUTCS BIBOE

2) OJHO SAPO TAJUIUS pacHanaeTcs Kaxaple 2,2 MUH

3) MOJOBHHA MCXOMHOTO OOJIBIIOrO KOJNMYECTBA SIS TAUIHS paclajgaeTcs 3a
2,2 MUH

4) Bce M3HAYAIBHO MMEIOINUECS SApa TAJUIUS pacnaxyTcs 3a 4,4 MUH
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CKoJbKO HEHTPOHOB 00pasyeTcs B peakuu ?é Mo + 21 H— 9423Tc +?2on?

A23

A25

1

1) 1 2) 2 3) 3 4) 0

Ha moBepxHOCTh MeTaiuia mafarwoT (OTOHBI ¢ 3Heprueil 3,2 3B. Uemy paBHa
MaKCHMallbHas KMHETH4ecKasl 3Heprus (OTOAIEKTPOHOB, eclIu paboTa BBIXOJA
9JIEKTPOHA C TOBEPXHOCTHU 3TOr0 MeTasuia paBHa 1,4 7B?

1) 1,45B 2) 1,89B 3) 329B 4) 4,6 B

Ha rpaduke mpuBeneHa 3aBUCHMOCTB TEMIIC- 1 oC
paTypbl HEKOTOPOT'O BEIIECTBA OT BPEMCHH. 30
3TOT rpauK Mo3BOJISIET C YBEPEHHOCTHIO CJie-

JIaTb BBIBOJ, YTO 20

1) mepBble 15 MUHYT BELIECTBO NOCTCIIEHHO
OXJIaX/1aJI0Ch, & 3aTE€M CTaJI0 KPUCTAILIN-
30BaThCA
2) mepBble 15 MUHYT BEIIECTBO OXJaXKIa- | | |
JIOCB, @ 3aTeM CTaJl0 KOHJCHCHPOBATHCS 0 |10 7 ot
3) temmepaTypa KpUCTAJUIM3AallMU BELIECTBA
paBHa 0°C
4) mepsble 15 MUHYT TeMrepaTypa BeIecTBa OHWKAJIACh, a 3aT€M HE MEHs-
1ach

10

B xakoM M3 IpUBENEHHBIX HUXE CIIy4aeB MOYKHO CPaBHHUBATH PE3yJbTAThl U3-
MEpeHUH U3NIECKUX BEITHINH?

1) 3Mau?2HM
2) 1Hawul Hw
3) 2 JIxmu lIla
4) 3Hcu4lla
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Yacrb 2

B 3a0anusx BI-B2 mpebyemca ykazams nociedosamenbHocmov yugp, co-
OMEEemMCmeEyIoWUX nNPAasuIbHOMY Oomeemy. Imy nocied08amenbHOCHb Clle-
dyem 3anucame cHA4anNd 8 MEeKCM IK3AMEHAUUOHHOU padomel, a 3amem ne-
peHecmu 6 61anK omeemog Ne 1 He3 npobdenoe u opyzux cumeonos. (Lugput 6
omeeme MOZym NOGMOPAMbCAL.)

Konebanus npyXHWHHOTO MasTHHKA H3y4aroTCS IPH Pa3IWYHBIX 3HAUYCHHAX
Macchl Tpy3a MasTHHKA M KECTKOCTH €ro MpYyXHHBL. Ecnn yBennmunTh Maccy
Ipy3a, a KECTKOCTh NMPYKUHBI YMEHBIIHUTH, TO KaK H3MEHATCS 3 BEIMIHUHEI: ITe-
puox xoneOaHWT MasTHHKA, UX YacTOTAa, NEPHOA M3MEHEHHS NOTECHIMAIBHOMN
SHEPTUH MasTHUKA?

K xaxmoii mo3unuu neporo croidia nogdoepuTe HyKHYIO MO3UIHIO BTOPOTO U
3aMUIINTe B TabIUIly BRIOpaHHBIE HU(PHI TOA COOTBETCTBYIOMUMH OYKBaMH.

OU3NYECKUE BEJIMYMHBI X USMEHEHUE
A) mnepuon xoneGaHMii 1) yBenuuurcs
b) wuactora koneOaHmit 2) yMEHBIIUTCS
B) nepuon u3MeHEHUs MOTCHIIMANLHOW SHEPTUU  3) HE U3MECHUTCS

A b B

Kak m3MeHsTCS MaccoBOE YHCIIO PAIMOAKTUBHOTO SApa M YHCIIO HEUTPOHOB B
HeM B pe3yibTaTe 3 -pacnaga?

YcTaHOBUTE COOTBETCTBUE MEXIy (PU3NYECKHMMHU BEIMYMHAMHU U XapaKTepoM
UX U3MEHEHUS.

K kaxmoit mo3unuu nepBoro crojdua moadepuTe HyKHYIO MO3UIHIO BTOPOTO
U 3alMIIMTE B TabIuIly BBIOpaHHBIC HMU(PHI MOA COOTBETCTBYIOUIMMHU OyKBa-
MH.

OU3NYECKUE BEJIMYMHBI X UBMEHEHUE
A) 4YHCIIO0 HEHTPOHOB 1) yBenuuurcs
B) maccoBoe umcio smpa 2) He U3MEHUTCS

3) yMeEHBIIUTCA

A b
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Omeemom K Kaxcoomy 3a0anuio 3moil yacmu 0Gyoem HeKOmopoe Hucio.
Dmo uucno naoo 3anucamp 6 61anHK omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-BS5), nauunasn c nepeoii knemouxu. Kasxcovtii cumeon (yugpy, 3a-
nAmMYI0, 3HAK MUHYC) RUMMUME 6 OMOENbHOU KlemOoUKe 8 COONEEMCMEUN C
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt pusuueckux eenuuun nu-
camyp He HYJHCHO.

I'py3 Maccoil 2 kr, 3aKperui€éHHBIA Ha TMPYXUHE >XKECTKO-
cthio 200 H/M, coBepiiaetT rapMOHHUYECKHE KOeOaHus (CM.
pUCyHOK). MakcuManbHasi CKOPOCTh Tpy3a IPHU 3TOM paBHA
1 M/c. KakoBa amrmmutyaa konebanuii rpysa?

LI LLLL LSS LSS LSS

C uaeanbHBIM Ta30M MPOBOJHUTCS M30TEPMHUYECCKUI IpoIiecc, B KOTOPOM [UIS
yBenndeHus naBiieHus raza Ha 150 k[la oObeM rasa ymeHpIIWIA B 2 pasa.
Macca ra3a nocrosaHa. KakoBo 05110 NepBOHadansHOE JaBieHue raza? OTeer
BBIpasuTe B Kuytonackaisx (kl1a).

ITpsIMOYTONBHBIA KOHTYp, 00pa30BaHHBINA TBYMS

penbcaMu U OBYMs NEPEMBIYKAMH, HAXOJUTCS B
OHOPOJHOM MAarHUTHOM IIOJIe, TIEPIIEHANKYJISIP-
. HOM IIIOCKOCTH KOHTypa. llpaBas mepeMbruka

s CKOJIB3HT MO PeIbcaM, COXPAHs HAICKHBINH KOH-
TaKT C HUMH. VI3BeCTHBI BETTMYUHEBL: CHJIA HHIYK-
LUOHHOTO TOKAa B KOHTYPE Iy, = 10 MA, pac-
CTOsTHUE Mexay penbcamu [ =10 cM, CKOpOCTBH
JIBIDKCHUS IEPEeMBIYKH U = 2 M/C, CONIPOTHUBIEHNE KOoHTypa R = 2 OM. Kakosa
WHIyKOUS MarHUTHOTO TIOJIS?

He 3a6y0vme nepenecmu 6ce omseemul 6 6:1aHK 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.

Ha Tpex mapayurenbHBIX METAJUTMUECKHMX IUTAacTHHAX Oomb- 1 1: 12 13
101 TLTOMANH PACTIONATAIOTCS 3apsAAbl, YKAa3aHHBIE HA PH- || (| [
cynke. Kakoil 3apsig HaxoauTcs Ha MpaBOM IIOCKOCTH
TpeThelt macTHHEI? OTBET 00BSICHUTE.
| I | ) | |
Pt
39 49 ¢

Ilonnoe npasunvhoe pewenue kaxcoou uz 3aoay C2—C6 0oniicno exnouams
3aKOHbL U (POpMYTIbl, NPpUMEHEHUE KOMOPLIX HeoOX00UMO U O00CHIAMOYHO
0n1a pewieHus 3a0auu, @ MaKdce mMamemamuyeckue npeoodpazoeanus, pac-
yempl C YUCIEHHLIM OMEEHOM U, HPU HEOOXO00UMOCHmU, PUCYHOK, HOAC-
HAIOWUIL peuieHue.

JIBa miapuka BUCST, CONpHKAcasAch, Ha HUTAX. [IpaBblii mapuK,
Macca kotoporo m = 0,2 Kr, OTKJIOHSIOT Ha yron 90° u oTmyc-
KaloT 0e3 HauaibHOH ckopocTtH. Kakoit momxma OBITH Macca
JIEBOTO IIApHKa, YTOOBI B PE3yJIbTaTe aOCOIIOTHO HEYNIPYTOro
yZHapa HOJOBHHA KMHETHYECKOH YHEPrHM IIPaBOro LIAPHUKA IIe-
peruia B Temio?

Mm

Ha pucynke n3o0pakeHO H3MEHEHHE COCTOSHHA | MONb T
HeoHa. HawanbHas temneparypa raza 0°C. Kakoe komu-
94eCTBO TEILUIOTHI COOOIIEHO r'a3y B ATOM Iporecce?
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OI[HI/I n TC XKC€ DJIECMCHTBI COCAWHCHBI B

JIEKTPUUYECKYIO LIeNb CHaYaja 1o cxeme 1, R R
a 3ateMm mo cxeme 2 (cMm. pucyHok). Co- =+ -
IIPOTHUBJICHHE PE3UCTOPA PaBHO R, cOMpo- ~
A
TUBJICHUE aMIlepMeTpa LR, COTIPOTHBIIC- A
10 Cxema 1 Cxema 2

HHUe BonbTMeTpa 9R. B mepBoit cxeme mo-
Ka3aHus BONbTMETpa paBHbl U;. KakoBbl ero mokasaHus BO BTOpOH cxeme?

BHyTpeHHI/IM COMMPOTUBJICHUEM NCTOYHHUKA U COITPOTHUBJICHUCM ITPOBOJOB IIpC-
HeOpeys.

[IpocToii KonebaTenbHBI KOHTYP COACPKUT KOHICHCATOP EMKOCTBHIO
C =1 mx® u xarymky uaayktusHoctd L = 0,01 I'n. Kakoit fomxkHa crath em-
KOCTh KOHJIEHCATOpa, YTOOB! IUKINYECKas 4acTOTa KONeOaHUH SHEpruu Mar-
HUTHOTO MOJIA B KOHTYpE yBeIHumiach Ha Ao = 2-10* ¢ 12

Jns yBenudeHus SpKOCTH U300paxKeHUs C1a0bIX HICTOUHUKOB CBETA UCIIONB3Y-
eTcs BaKyyMHBIH IpHOOp — 3IEKTPOHHO-ONTHUECKHH IpeoOpa3zoBarens. B
3ToM npubope (OTOHBI, MAJAOUINE HA KATOJ, BRIOMBAIOT U3 HEro (oTo3jek-
TPOHBI, KOTOPBIE YCKOPSIIOTCS pasHOCThI0 nmoTteHuanos AU = 15000 B u 6om-
OapaupyrT (QIyopecupyIOInil 3KpaH, POKIAIONINI BCIBIIIKY CBETA MPH I0-
MaJlaHuM KaKIO0ro 3JeKTpoHa. J[nrHa BOJHBI IS MAJalOUIero Ha KaTojd CBETa
A = 820 HM, a 111 CBETa, U3JIy4aeMOro dKpaHoM, A, = 410 HM. Kakoe xommye-
ctBO k (hOTOHOB, MamAIOIIMX HA KaTOJ, MPUXOIAMUTCS B CPETHEM HA OJUH BHIOH-
THI (DOTOIIEKTPOH, €CITU MPUOOP YBEITHIMBACT SHEPTUIO0 CBETOBOTO H3ITyue-
HUs, agaroniero Ha karon, B N = 1000 pa3? PaboTy BbIX0Ja 3JEKTPOHOB Ay
NnpuHATH paBHOU 1 3B. Cunrath, 4TO SHEPTUS DIEKTPOHOB NEPEXOIUT B SHEP-
THIO CBeTa 0e3 TOTepb.
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Enunblii rocygapcreennblii 3x3amen no ®U3UKE
Bapuant Ne 354
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.

MarepuanpHasi TOYKa PaBHOMEPHO JBIDKETCS TI0 OKPY)KHOCTH pamuycoM R co
CKOpOCTBI0 U. Kak Hy)XKHO M3MEHHTH CKOPOCThH €€ ABIKEHHS, YTOOBI TIPH yBE-
JHYCHUH paJiyca OKPYKHOCTH B 2 pa3a LCHTPOCTPEMHTEIBFHOE YCKOPECHUE
TOYKH OCTAJIOCH IIPEKHAM?

1) yBemmuuts B 2 pa3a
2) yMEHBIIUTH B 2 pa3a
3) yBemnuuth B /2 pas
4) ymeHbmmTH B \/2 pas

Ha neBoM puCyHKe TpeAcTaBIeHbl BEKTOPBI CKOPOCTH
o 1 YCKOPEHUS a Teja B MHEPIUAIBHON CHCTEME OT-
cuera. Kakolf W3 4eThpeX BEKTOPOB Ha TPABOM pPH-
CYHKE YKa3bIBacT HAIpPAaBJICHUE BEKTOpA PaBHOMCHCT-
BYIOILIEH BCEX CHJI, ICWCTBYIOLIMX Ha TEJIO B 3TOM CUC-
TeMe oTcueTa’?

S

Y

b —

D1 2) 2 3) 3 4) 4

Ha rpajpuke mnpuBeneHa 3aBUCUMOCTH F H
CHIIBI TPEHHS CKOJBKEHHs OT CHIBI HOp-

ManbHOro aasieHus. KakoB koadduim- = I S s JE"":L_'

€HT TpeHus? o O N L

1) 055 1 b+ —:————-i————i._.

2) 0,4 P

3) 0 3 1 1 1 >
> 0 1 2 3 4

4) 02 N H

OtHomecHne HUMITyJIbCa JICTKOBOTO aBTOMOOMISA K UMITYJIBCY MOTOIHKIIA

ﬂ = 6. KakoBo oTHOIIICHHE HX CKOpOCTeI‘;I, €CJIM OTHOLICHUEC MACCHI JICTKOBOI'O

P2
aBTOMOOMIISA K Macce MOTOIIAKIIA o 2?
my
1) 0,33 2) 1,8 3) 3 4) 12
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Teno maccoit 10 K JBMKETCSI IOCTYIATENBHO U UMEET KMHETHUECKYIO SHEPIHIO
45 . KakoBa ero ckopocts?

1) 450 m/c 2) 4,5wm/c 3) 3wm/c 4) 9wm/c
L Kopombiciio BecoB, K KOTOPOMY IOJBEUIEHbI Ha HUTSIX
di d JBa Tena (CM. pUCYHOK), HaXOAHUTCS B paBHOBecuH. Kak
HY>XHO U3MCHHUTH IJIEYO dz, 9TOOBI T1OCIIE YMCHBIICHUA
Maccel TEpBOrO0 Tela B 2 pa3a paBHOBecHe
0 0 coxpanmiock?  (Kopompicmo ¥ HHTH  CUHTaTh
m ny

HEBECOMBIMU. )

1) yBennuuTh B 2 pasa
2) yBemM4HTh B 4 pa3a
3) yMeHBIINTE B 4 pa3za
4) yMeHBIIUTH B 2 pa3a

Tpu OIMHAKOBBIX INAPUKA HAXOAATCS Ha ocu X. JIEBBIM IIApUK IOKOWUTCS, a
CpeIHUI U MpaBblil MAPUKU ABUXKYTCS HABCTpEdy APYT APYTy, IPUYEM MOIYIU
HX CKOpPOCTEH paBHBI COOTBETCTBEHHO 3 v  9v. Kakumu OyayT Momynb U Ha-
IIpaBJIe€HHE CKOPOCTH BCEX TPeX IIApUKOB MOCNIE UX aOCOMIOTHO HEYNPYroro
coynapeHus?

1) v, BrpaBo 2) 2uv, BIEBO 3) 4v, BneBo 4) 4v, BripaBo

B KakoM COCTOSHHMHU BELIECTBA €r0 MOJIEKYJIBI XaOTHYHO ABIDKYTCS B OKpY’Ke-
HUH CBOHX ''COCENOK'", M3peAKa MepecKaKMBalOT Ha PAaCCTOSHUE, CPABHUMOE C
pa3MepaMu MOJIEKYINbI, M TaM OISTh ABHXKYTCA B OKPY)KEHHU JIPYTUX MOJICKYI
BelecTBa?

1) TomBKO B ra3000pa3sHOM

2) B Ta3000pa3HOM U JKHUAKOM
3) Bra3000pa3HOM U TBEPIOM
4) B XHIKOM H TBEPIOM

Ha pucyHke nmpuBeneHsI rpagukn 3aBHCHMOCTH JTaBJICHHSA | MONb MICaIbHOTO
rasa oT abCOIIOTHOHM TemmepaTypsl IJIsl Pa3NuuHbIX Iporecco. M3oxopHoMy
MIPOIIECCY COOTBETCTBYET Tpaduk

D p 2) p ) p 4) p
]—‘— e ] AN
0 T 0/ T 0 T 0 T
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Kak m3mensercs BHYTPCHHSAA DHEPTUA HUJACAIIBHOI'O Tra3a B TCIJIOU30JIMPOBAH-

HOM COCYyJI€ IIpU C:KaTUU?

1) yBemmumuBaeTcs

2) yMeHbIIaeTcs

3) yBenu4MBaeTCS WM yMEHbIIAeTCs — B 3aBUCUMOCTHU OT KOJIMYECTBa rasa

4) yBeJMYMBACTCS WJIM YMEHBIIAETCS — B 3aBUCHMOCTH OT MOJISIDHOH Macchl
rasa

IIpu nHarpeBanmu 1 kxr Bo3myxa ot 10°C mo 15°C mpu MOCTOSIHHOM IaBICHUH
€My COOOIIMIN KOJIMYECTBO TEIIOTHl, paBHoe 5000 /x. Uemy paBHa yaenbHas
TEIIOEMKOCTh BO3/LyXa B 9TOM IIpornecce?

1) 18 Ix/(xrK)

2) 250 x/(xr-K)

3) 1000 Dx/(xr-K)

4) 25000 JIx/(xr-K)

Temneparypa HarpeBaTensi WII€albHOW TEIUIOBOM MamuHbl paBHa 327°C, a
Temneparypa xojoawibHuka 17°C. PaboTa nBuraress 3a muki pasHa 15 MDx.
Kakoe KoMM4YecTBO TEIUIOTH TMONTydaeT padodee TENO OT HarpeBarels 3a 3TO
Bpems?

1) 15,8 Ik 2) 29 kJlx 3) 15,8 M/ 4) 29 M

Ha pucyHke mpecTaBiIeHO paciioNoKeHUE JIBYX HEMOIBHYKHBIX JICKTPHUSCKIX
3apsioB — g M — g.

— -9
O O 4<—sB?
3

HanpaBneHmo BCKTOpa HAIIPSXKCHHOCTH CYMMApPHOI'0 S3JICKTPHUYCCKOIO ITOJIA
OTHUX 3apsAJ0B B TOYKE A COOTBETCTBYCT CTPCIIKaA

D1 2) 2 3) 3 4) 4

Ha prcyHke 1oKa3aH y4acTOK LEIH IIOCTOSIHHOIO TO-
ka. KakoBO cCONpOTHBJIEHHE 3TOr0 y4YacTKa, €Clid
r r=10m?

1) 1,50m 2) 60m 3) 20m 4) 30m
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Ha pucynke n3o0paskeH TPOBOJOYHBIN BUTOK, 1O KOTOPOMY

Te4eT MIEKTPUUECKUI TOK B HAIpaBJICHUH, YKa3aHHOM CTpell-
KOH. BUTOK pacrosiokeH B TOPU30HTAIBHOM IIOCKOcTU. B
LIEHTpE BUTKA BEKTOP MHIYKLMM MAarHUTHOIO IOJS TOKa Ha-
IIpaBJIeH

1) BepTuKanbHO BBEpX T

2) BepTUKAJIBHO BHU3 |

3) TOpU3OHTAJIBHO BIIPaBO —
4) TOPH30HTAIBHO BIIEBO «—

3apsHKCHHBIN KOHAGHCATOP B MEPBBIN pa3 MOIKIIIOYIIN K KaTyIIKe C HHIYKTHB-
HOCTBIO L, a BO BTOPO# — K KaTyIlIKe ¢ HHIYKTHBHOCTHIO 9L. B 000ux ciydasx B
KOHTYpe BO3HHMKIIM CBOOOIHBEIC He3aTyXalomune KonebaHus. Bo Bropom cirydae
TIePHOJT KOJIeOaHu it

1) B 3 paza MeHblIe
2) B 3 pasa 6onble
3) B9 pa3 meHblie
4) B9 pa3 6onpiie

Ha PUCYHKE — OIIBIT IO MPEJIOMJICHUIO CBETA B CTEKJISHHOH TIJIaCTHHE.

TToxazarenb TMPEIOMIICHUA CTCKJIAa paBEH OTHOIICHUTO

1) sinl20° 2) sin30° 3) sin70° 4) sinl60°
sin110° sin20° sin60° sin150°
CBeT 0T HENOABUIKHOIO MCTOYHMKA PACIPOCTPAHAETCS CO 1
)i\ pacnipocTp Y
CKOPOCTBIO ¢ WM MaJaeT MEepIEeHIUKYISPHO Ha TOBEPXHOCTD
3epKajia, KOTOpoe MpUOIMKAEeTCs K HCTOYHHKY CO CKOpPO- S

cThi0 v. KakoBa CKOpOCTh OTPaXEHHOTO CBETa B MHEPIIH-
aIbHON CUCTEME OTCUEeTa, CBSI3aHHOM ¢ 3epKaiom?

) e-v 2) ¢ 3) cto
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| 2a '
P ——— B wHexoropoit obmacté  mpo-
y Ai YOOO® @EC CTPAaHCTBA, OTPAHUYEHHON ILI0C-
= :@ %&@ @ @ ®i koctsamu AB u CD, co3gano ox-
v 1 E? OJORO) @; HOPOJIHOE MAarHUTHOE ToNie (CM.
A it ORONOJONOJO: M
PDOO®® 6 PHUCYHOK). MeTainuueckas KBaJ-
: ® >.> P G et D paTHas paMKa JBIDKETCS C TIO-
B = = ©® @E CTOSIHHOM CKOpPOCTBIO, HalpaB-
a4 i % nennoit BJI0JIb TUIOCKOCTH PaMKHU

U TIEPHEHANKYISIPHO JIMHUSAM WHAYKIMHU mois. Ha xakom u3 rpadukoB mpa-
BWJIBHO IIOKa3aHa 3aBHCUMOCTH OT BpeMeHH OD/IC MHAYKIMM B paMKe, €CIH B
MOMEHT BPEMEHH £ 3a]IHsIs1 CTOPOHA PAMKH IIepeceKia miockocTs AB?

1) & I 2) & 3) €_| 4) ST
a a= _— .
o 1 0 t

A21

A22

0 P fo t 0 fo t 0 lo

HJ'IaHeTapHOﬁ MOJCIN aTOMa COOTBETCTBYCT YTBCEPIKACHHUC: SJAPO — B ILICHTPE
aTromMma, 0OJIpIIIast YaCTh MAacChl aTOMa COCpPeAOTOUYCHA

1) B szpe, 3apsi 3IEKTPOHOB MOJIOKUTEIICH

2) B sApe, 3apsAxA AApa OTPUIATENICH

3) B 3IEKTPOHAX, 3apsi MIEKTPOHOB OTPHUIATENICH
4) B sazApe, 3apsAA HIEKTPOHOB OTPHUIIATENICH

Habmronenue 3a mpenapatoM Maccoi 1 Kr mokasaio, 4To Iepuo] IMosrypaciana
AN€p aTOMOB MBIIbAKA g% As cocrapnser 26 4. DT0 03HaYaeT, 4To

1) 3a 26 4 MaccoBO€ YHCIIO KaXJIOTO aTOMa MBIIIbIKA YMEHBIIIAETCS BIBOC

2) OmHO SAAPO MBIIIBSIKA pacTagaeTcs Kaxasie 26 1

3) moJOBMHA M3HAYAIBHO MMEBIINXCS SIIep MBIIIbsIKA pactagaeTcs 3a 26 1
4) Bce M3HAYANBHO MMEBIIHECS SAPa MBIIIBSIKA paclagich yepe3 52 4

Kakoe siipo X 06pasyetcs B siepHoit peakuuu '3 N +5He—>X +1H?

1) GF 2) {0 3) N 4) '§F
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OHeprust (OTOHA, COOTBETCTBYIOIAsh KpacHOH Tpanmie (oTtodddexrta mmst
amomunns, paHa 4,5-10"° Jlx. Onpenenute MaKCHMAIbHYIO KHHETHUECKYHO
SHEPTHI0 (POTOAICKTPOHOB, €CIIM HA METAILT ITAJaeT CBET, SHEPTUs (POTOHOB KO-
TOPOTO paBHA 107" k.

1))

3,510 Ik 2) 0k 3) 1,4510 % x  4) 5,510 JIx

A24 | Ha pucyHke npuBesieH rpaduk 3aBUCUMOCTH TEMIEPATYphl BEIECTBA OT Bpe-
MEHH. DTOT rpadMK MO3BOJISIET C YBEPEHHOCTBIO YTBEPKAATh, YTO

D

3)
4)

IIepBbIe 5 MUHYT BEIIECTBO MOCTEIICHHO Ha- tC
IpEBANIOCH, @ 3aT€M KHUIIEJIO 80
TIepBBIE 5 MUHYT TeMIIepaTypa BeIecTBa Mo- 40

BBIIIAJIACH, A 3aTEM HE MEHANACH I
TeMIlepaTypa KMIIEHUs BemecTBa pasHa 80°C 05 1015 20 7, yun
HepBbIE 5 MHHYT TEMIIEPaTypa BEIECTBA HOBBINIAIACh, @ 3aTE€M OHO IUIABH-
JIOCh

A25 | B KakoM W3 MpPUBEICHHBIX HWKE CIIy4yaeB MOXXHO CPaBHUBATH PE3yJbTAThl H3-
MepeHHH (PU3NICCKUX BEIHMUHH?

)
2)
3)
4)

1Brcu2H

2Bt u2 Ixc
3 Bru 2 JIx/c
4 Bru 3 Jlx/c’
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Yacrb 2

B 3a0anusx BI-B2 mpebyemca ykazams nociedosamenbHocmov yugp, co-
OMEEemMCmeEyIoWUX nNPAasuIbHOMY Oomeemy. Imy nocied08amenbHOCHb Clle-
dyem 3anucame cHA4anNd 8 MEeKCM IK3AMEHAUUOHHOU padomel, a 3amem ne-
peHecmu 6 61anK omeemog Ne 1 He3 npobdenoe u opyzux cumeonos. (Lugput 6
omeeme MOZym NOGMOPAMbCAL.)

Konebanus npyXHHHOTO MasTHHKA H3y4aroTCS TPH Pa3IWYHBIX 3HAYCHHAX

Macchl I'py3a MasTHHKA M YKECTKOCTH €ro NMpYXWUHBI. Ecim yMeHpIHMTH Maccy

Ipy3a, a ’KeCTKOCTb IPYXKHUHBI YBEJINYUTh, TO KAK U3MEHATCS 3 BEJMYUHEL: IIe-

puox koneOaHW MasTHHKA, UX YacTOTAa, MEPHOA M3MEHEHHS NOTECHIMAIBHOM

SHEPruM MasTHUKA?

K xaxnoii mo3uiuy nepBoro croiadua nogdoepuTe Hy>KHYIO MO3UIUI0 BTOPOTO U

3aMUIINTe B TaOIUIly BRIOpaHHBIE HUGPHI TOA COOTBETCTBYIOMUMH OyKBaMH.
OU3NYECKUE BEJIWYMHBI X UBSMEHEHUE

A) mnepuon koaeOaHui 1) yBenmuuutcs

b) wacrora koneOaHmit 2) yYMCHBIIUTCS
B) nepuon uaMeHeHus NOTEHUUAIBHOW SHEPrul  3) HE U3MEHUTCS

A b B

Kax n3MeHsITCs 4uCiio IPOTOHOB M HYKJIOHOB B siIpE B pe3yJibrare B -pacmana?
YcTaHOBUTE COOTBETCTBHE MEXIYy (PM3MYECKHMH BEIMYMHAMU M XapaKTepoM
UX U3MEHECHUSL.

K kax10¥ mo3unuy nepBoro croidua rnoadepuTe Hy>KHYIO HO3HIUIO BTOPOTO
U 3alUIINTe B TaOJIUIy BHIOpaHHBIC HU(PBI 0] COOTBETCTBYIOIINMHU OyKBa-
MH.

OU3NYECKUE BEJIMYNHBI X UBMEHEHUE
A) YHCIO HyKJIOHOB 1) yBemmuurcs
B) umcno mporoHoB 2) He U3MEHUTCS

3) yMeHBIIUTCA

A b
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=

Omeemom K Kaxcoomy 3a0anuio 3moil yacmu 0Gyoem HeKOmopoe Hucio.
Dmo uucno naoo 3anucamp 6 61anHK omeemos Ne 1 cnpasa om nomepa 3aoa-
Hus (B3-BS5), nauunasn c nepeoii knemouxu. Kasxcovtii cumeon (yugpy, 3a-
nAmMYI0, 3HAK MUHYC) RUMMUME 6 OMOENbHOU KlemOoUKe 8 COONEEMCMEUN C
npueedennvimu 6 Onranxe oopasyamu. Eounuyvt pusuueckux eenuuun nu-
camyp He HYJHCHO.

I'py3 maccoii 2 Kr, 3aKpeIUIEHHBIA Ha IHPYXKHUHE >KECTKO-
cteio 200 H/Mm, coBepmaer rapMoHHUYecKre KoneOaHus (cM.

pHCyHOK). MakcuMmaibHasi CKOPOCTb Ipy3a IPH 3TOM paBHa m
1 m/c. KakoBo MakcuManbHOE yCKOpEeHUe Tpy3a’? ?) (v

C pa3peKeHHBIM Tra30M IIPOBOIUTCS H30TEPMUIECKUH MPOLecc, B KOTOPOM IS
yMeHblIeHus faBieHus raza Ha 150 k[la oOwvem raza yBenuuwid B 2 pasa.
Macca ra3a nocrosaHa. KakoBo 06110 epBOHauanbHOE AaBieHue rasa? OTeer
BbIpasuTe B kujtonackansax (kl1a).

IIpssMOyTONIBHBINA KOHTYp, 0Opa30BaHHBIA JBYMs

penbcaMH U JByMsl NMEpEeMbIUKaMM, HAXOJUTCS B
OJHOPOJHOM MAarHUTHOM II0JIe, ePIeHAUKYIISIp-
. HOM IUIOCKOCTH KoHTypa. IlpaBasi mepembluka
g CKOJIB3UT MO PEJIbCaM, COXPAHsIs HaJeKHBIN KOH-
TaKT ¢ HUMH. VI3BECTHBI BEIMYMHBI: MHIYKLUS
marauTHoro nosst B =0,1 Tn, cuna MHAYKIHOH-
HOTO TOKa B KOHTYDPE iy = 10 MA, ckopocTb
JIBIDKCHUS TIEPEMBIYKU U = 2 M/C, CONPOTHBICHUE KOHTYpa R =2 Om. KakoBo
paccTosTHUE MEXKLY pesIbcamMu?

R g
B

He 3a6y0vme nepenecmu ¢ce omeemul 6 61ank omeemos No 1




Ha pucynke n306paxkeH0 U3MEHEHHE COCTOSHUS 1 Mo
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Yactb 3

3aoanun CI-C6 npeocmaensaiom codoil 3a0auu, noaHoe peuieHue KOmopvlx
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.

Ha Tpex mapajmuienbHBIX METAJUIMYECKUX IUIacTHHAX Oonpmiod 1 1: 121 13
IVIOMAN PACIIONAraloTCA 3apsajbl, yKa3aHHBIE HA PHCYHKE. |~ (| [
Kaxoii 3apsin HaxoauTcs Ha NMpaBod IJIOCKOCTH TPEThel Iuia-
ctuHbl? OTBET OOBSICHUTE.
| ) 1 1 | |
Eoror
59 —4q —q

Ilonnoe npasunvrnoe pewtenue kaxcoou uz 3aoauy C2—C6 0onxcno Kioyams
3aKOHbL U POpMyNbl, NPUMEHEHUE KOMOPHIX HE0OX00UMO U 00CMAMOUHO
0N pewienus 3a0auu, a MaKHce mMamemamuyeckue npeoopazoeanus, pac-
Yemvl C YUCIEHHLIM OMEEemoM U, npu HeodPXo0UMocmu, PUCYHOK, HOAC-
HAIOWUIL peuieHue.

JIBa mapuka, maccel kotopsix m = 0,1 xr u M = 0,2 kr, BUCHT,
CONPHKACASACH, Ha HUTAX. JIEBBIN MIapUK OTKJIOHSIOT Ha Yroi
90° u ormyckarot 6e3 HagaskHOI ckopocTh. KakoBo oTHomIe-
HHUE KOJNMYECTBA TeIlIa, BRIICIHMBIIETOCS B pe3yibTaTe abco-
JIOTHO HEYNpPYToro yJapa IIApUKOB, K KMHETHYECKOH 3HEp-

MM yyy mapukos nocre yapa?

HeoHa. HauanbHas Temneparypa raza 27°C. Kakoe ko- 37,

JIMYECTBO TEIUIOTHI COOOIIEHO ra3y B 3TOM Iporecce? -
0

Vo
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OHHI/I n TC XKC DJICMCHTHI COCOAWHCHBI B

SIIEKTPUYECKYIO IIETh CHAaJasa 1mo cxeme 1, R R
a 3ateMm 1o cxeme 2 (cMm. pucyHok). Co- =+ -
MPOTUBJICHHE PE3UCTOPA PAaBHO R, COIpO- ~
A
THUBJIEHUE aMIIEPMETPA LR, CONPOTHUBIIE- ol
10 Cxema 1 Cxema 2

Hue BosbTMeTpa 9R. KakoBbl nokasaHus

BOJIBTMETpA B MEPBOIl cxeMe, ecllu BO BTOPOil cxeMe oHH paBHbl U,? BHyT-
PEHHUM CONPOTHBICHHEM HCTOYHHKA M COIPOTHBICHHEM IPOBOAOB HpeHEO-
peub.

IIpocroit KomeOaTeNBHBI KOHTYpP COICPKUT KOHAEHCATOP E€MKOCTBHIO
C =1 mMx® u karymky uaaykruBHoctd L = 0,01 I'n. Kakoit momkHa craTh eM-
KOCTh KOHJICHCATOpa, YTOOBI ITMKIIMYECKas YacTOTa KOJIEeOAHWH SHEPTUH Mar-
HUTHOTO MOJIA B KOHTYPE yMeHbIHIach Ha Am = 10* ¢'?

Jlns yBenu4eHus SpKOCTH N300pakeHHsI CTa0bIX MICTOYHUKOB CBETA UCIIONB3Y-
eTcs BaKyyMHBIH TpHOOp — 3JIEKTPOHHO-ONTHYECKHH IpeoOpa3zoBarens. B
3ToM nipubope (OTOHEI, MAJAONINe Ha KaTo[, BRIOMBAIOT U3 HEero (oTo3iek-
TPOHBI, KOTOPBIE YCKOPSIOTCS PasHOCThIO moTeHmanoB AU = 15000 B u 6oMm-
OGapaupyroT (QIyopecupyIOmuil 3KpaH, POKIAIONINI BCIBIIIKY CBETa IIPH I10-
MaJlaHAN KaXI0T0 3MIeKTpoHa. [Ipu 3ToM oquH GOTOIMEKTPOH poXKIaeTcs mpu
MaJIeHUN Ha KaTox B cpexHeM k = 10 ¢poToHOB ¢ mimuHON BOJHEL A = 820 HM.
KakoBa mmmHa BOJHEI A, CBETa, UCITyCKaEMOTO 9KPAaHOM, €CIIH NpHOOp yBEIH-
guBaeT obmee yncno goroHoB B N =500 paz? PaboTy BbIXO/Ja IJIEKTPOHOB
Apyx IpUHATE paBHOM 1 3B. Cuutarh, 4TO SHEPrUsl IEKTPOHOB IIEPEXOAUT B
SHEPTHIO CBEeTa O3 MoTeph.





