BAPUAHT Ne2.

TecTbl IO pU3MKeE NJI CAMOCTOATEIbHOM MOATOTOBKH K IK3aMEHY.

JI71s1 BBIMOJTHEHUS 9K3aMEHAIIMOHHOM paboThl 1o ¢u3uke otBoauTcs 3,5 vaca (210
MuHYT). PaboTa cocrout u3 3 wacreil, Bkiatoyaromux 40 3a1anuii.

Yacte 1 comepxur 30 3amanuit (Al — A30). K kaxxnoMy 3aganuio naercs 4 oTBeTa,
U3 KOTOPBIX MPABWIBHBIN TOJBKO OJIUH.

Yacte 2 coaepxut 5 3aganuii (B1 — B5), Ha kKoTophIe ciaeayeT AaTh KpaTKUil OTBET
B YHCJICHHOM BH/JIE.

Yacts 3 cocrout u3 5 3amanuii (C1 — C5), mo KkoTopbIiM TpeOyeTcst JaTh pa3BepHY-
TBIA OTBET.

[Ipy BBITIOTHEHUH 3aJaHUN 4YacTe 2 ¥ 3 3HAYEHUE MCKOMOW BEJIMYHMHBI CIETYET
BBIPA3UTh B T€X €AMHUIIAX MU3MEPEHUM, KOTOPhIE yKa3aHbl B YCIOBUU 3afaHus. Eciu
TaKOTO yKa3aHHs HET, TO 3HAYCHHE BEIUYUHBI CIEAYET 3anucaTbh B MexayHapoaHoi
cucteme enunull (CH). Ilpu BeUKMCIIEHUH pa3pelaeTcsl UCIOIb30BaTh HEMPOrPaMMU-
PYEMBIN KaJIBKYJISATOP.

Huxe npuBeieHbI CIIpaBOYHBIE JaHHbBIE, KOTOPHIE MOTYT TOHAJOOUTHCS BaM MpHU
BBITIOJITHEHUH Pa0OTHI.

JlecsiTHYHBbIE IPUCTABKHU

Haumeno- O0o3naue- | Muoxutean | Haumeno- O06o3naue- | MHOXHTEJID
BaHHe HHE BaHMe HHE
Mera M 10° MUJUTH M 10°°
KHJIO K 10° MHUKpPO MK 10 °
TeKTO r 10° HaHO H 10 °
e I 1071t ITHKO bi{ 1072
CaHTH c 10 ? bemTo [0} 10 ®
YckopeHue cBOOOIHOTO MaieHUs Ha 3emIie g=10 m/c?

G=6,7 10 H-m%/xr?
R = 8,31 JIx/(mons-K)
k=1,38-10% JIw/K
Na = 6-10% 1/monb

I'paBuTaniMoOHHas MOCTOSTHHAS
I'azoBas mocTossHHAS
ITocTrosinHast bonbiiMaHa
[TocTostHHas ABoraapo

CkopocTb cBeTa B BaKyyme c=3-10% m/c
1

Koa(GuImenT mponopuioHatbHOCTH B 3akoHe Kymona K= yr—— 9-10° H-m* /Kn®
e

3aps AIeKTpoHa =—1,6-10 " Kn

[Toctosinnas [lnanka h=6,6-10 Jx-c

Macca 3emnu 6-10 % kr

Macca Connua 2:10% kr

Paccrosnue mexay 3emneit u ConHiiem
1 actpoHOMMUECKas eAMHUIIA
[IpumepHOE YuCIO CEKYH B TOLY

1 a.e. ~ 150 MiIH KM =~ 1,5~1O11 M
310" ¢

0 K=-273,15°C

1 a.em =1,66-10 2T kr

CooTHolIeHHE MCKAY €AMHUIIaMU U3MCPCHUSA TCMIICPATYPhL
ATtomHas CAWHUIIA MaCChI



1 aTomMHasi eTMHUIIA MAcChl SKBUBAJICHTHA
1 371eKTPOH-BOJIBT

931,5 MaB
15B=1,610""° [T

Macca wacmuuy: AJIEKTPOHA 9,1-10 *kr~5,5-10 “a.e.m.
MIPOTOHA 1,673-10 %" kr ~ 1,007 a.e.m.
HEWTpOHA 1,675-10 %" kr ~ 1,008 a.e.m.
Hopmanousie ycnoeusa: naBieHue 10° Ila, temnepatypa 0°C
ITnomnocme: BOJIEI 1000 kr/m®
npeBecuHsl (eau) 450 Kr/M>
napaduHa 900 kr/m>
POOKH 250 kr/m°
Monapnasa macca.
asoTa 28-10 2 kr/moub KHCJIOpOJIa 32-10 3 kr/mos
aprosa 40-10 ® kr/moub HEOHa 20-10 * kr/moub
BOJIOpOa 210 2 kr/monb cepebpa 108-10 3 kr/monb
BOJIAHBIX MMapoB 18-10~ 3 kr/moub YIJIEKUCIIOTO rasa 44-10 2 kr/monn
reus 4-10 3 kr/monb
Macca amomog:
aszoTa 1;1 N 14,0067 a.e.m. neitrepust f H 2,0141 a.e.m.
OeprILIHSI i Be 8,0053 a.e.m. JUTHS g Li 6,0151 a.e.m.
BOJIOpOa iH 1,0087 a.e.Mm. JINTHS ; Li 7,0160 a.e.m.
renus 2 He 3,0160 a.e.m. yriepoa EZC 12,0000 a.e.m.
reus ‘2‘ He 4,0026 a.e.m. yriepoja 163C 13,0034 a.e.m.
DHepzusa nokos. AJIEKTPOHA 0,5 M»B
HEUTpOHA 939,6 M»B
IPOTOHA 938,3 MaB
s/pa a30oTa 1;1 N 13040,3 M»B SIApa KUCI0poJia 1; 0) 15830,6 MaB
SIpa aTFOMUHUS i;AI 25126,6 MaB sJIpa KPEeMHHUS ii Si 27913,4 MaB
sAipa aproHa SSAr 35353,1 MaB Spa JTATHS °Li 5601,5MsB
aapa 6epriuIns i Be 7454,9 MaB A1pa JIUTUS ; Li 65354 MsB
spa Gepuwums  , Be  8394,9 MaB supa MarHus  o,Mg  22342,0 MaB
aapa 6opa 12 B 9327,1 MsB sJipa HaTpHs Zli Na 21414,9 Mb>B
szipa BOJ0pOia iH 938,3 M»>B sJipa HaTpHs zli Na 22341,9 MaB
A7pa reaus He 28084 MsB SApa TPUTHS H 28089 MaB
a1Ipa requs ; He 3728,4 M»>B sJIpa yriepoa 162 C 11174,9 M>B
aqpa aenTepus f H 1876,1 M>B A1pa yrieponaa 23 C 12109,5 MaB
spa kucnopona O 13971,3 MaB sapa dochopa S P 27917,1 MaB

XKenaem ycnexa!




Yacte 1

Ilpu eévinonnenuu 3a0anuii wacmu 1 ¢ onanxke omeemog Ne 1 noo nomepom
evinoinsAemo2o eamu 3aoanus (Al — A30) nocmaevme 3naK « x» 8 K1emouKy,
HOMep KOmOopOoil COONMEen Ccmayem HoMepy 6blOPAHHO20 6amMU OMeemad.

Al

A2

A3

Ad

Ha pucynkax n3o0pakeHbl rpaguky 3aBUCUMOCTH MOJTyJIsl yCKOPEHUS OT BpeMe-
HU ABrkeHus. Kakoii u3 rpadukoB COOTBETCTBYET paBHOMEPHOMY MPSMOIMHEH-
HOMY JIBUKECHUIO?

1) at 2) a +~ 3) at 4)at
0 t 0 t 0 "t 0 t

PakeTHbIl 1BUTATEND IEPBOM OTEUECTBEHHOM SKCIIEPUMEHTAJIbHON PAKETHI HA
KUJKOM ToruiuBe umen cuity taru 660 H. CrapToBast Macca pakeThl Obljia paBHa
30 kr. Kakoe yckopenue nmpuodpeTtaia pakera Bo Bpems ctapra’?

1) 12 m/c?

2) 32 m/c?

3) 10 m/c?

4) 22 m/c?

[Ipu yBenuueHuu B 3 paza pacCTOSHHS MEXIY LIEHTPAMH IIapOOOPa3HbIX Tell
CHJIa TPaBUTALlMOHHOTO MPUTSKEHUS
1) yBenuuuBaercs B 3 pasa
2) yMeHbIaeTes B 3 pasa
3) yBennumBaeTcs 9 pas
4) ymenbImaercs B 9 pas

Ha pucynke wu300pakeH TOHKUH HEBECOMBIN ?2
CTEpkKEHb, K KOTOPOMY B TOYKax | W 3 MmpUIIOkKEHBI 1 2 3 4

cuiabel F;1 = 100 Hu F, = 300 H. B kakoii Touke Haz0 L* . . B
pPaCoJIOKUTh OCh BpalleHUs, 4YTOOBI CTEpXKEHb ' Fi

HaXOJIUJICSI B PABHOBECUU?
1) B Touke 2
2) B TOUKE 6
3) B TOUKE 4
4) B TOYKE 5
5)



A5 | Manpuuk noadopocuist GyTOonbHBIN Mssu Maccoi 0,4 KT Ha BBICOTY 3 M.

Hackonbko W3MeHMIIach NOTEHIIUANIbHAS YHEPTUS Ma4da?
1) 4 JIx
2) 12 Ix
3) 1,2 JIx
4) 7,5 Ix

A6 | Ilpu rapmoHnYecKux KoneOaHusx Baoiab ocu OX KOOpAUHATA TEJIa U3MEHSIETCA

o 3akony x = 0,9-cos 5t (Mm). KakoBa amminTyna koyie6anuii?
1)5wm
2)4,5m
3)0,9M
4) 0,18 m

A7| UYenoBedyeckoe yXo MOXKET BOCIIPUHUMATH 3BYKH yacTtoToi ot 20 10 20 000 I'1.

Kakoii nuana3oH JIuH BOJH COOTBETCTBYET UHTEPBATY CIBIITUMOCTU 3BYKOBBIX
kosne6annii? CKopocTh 3ByKa B BO3Ayxe IpuMuTe paBHoit 340 m/c.

1) ot 20 10 20 000 M

2) ot 6800 10 6 800 000 M

3) ot 0,06 10 58,8 M

4) ot 17 10 0,017 m

A8 | Juddy3us npoucxoaut ObICTpee MPH MOBBIIIEHUN TEMIIEPATypPhl BEIIECTRA,

IIOTOMY 4YTO
1) yBenuuMBaeTCsi CKOPOCTb JABHIKCHHUS YaACTHII
2) YBEIMYMBACTCS B3aMMO/ICHCTBUE YACTHII
3) Teyo NMpu HArPeBaHUU PACIIUPSACTCS
4) yMEHBIIIAETCS CKOPOCTh JIBHIKEHHSI YACTHII

A9 | 1lpu HEM3MEHHOUN KOHIIEHTPAIMU YACTUIl UJICATLHOIO Ta3a CPEAHSAS] KHHETHYE-

CKasi SHEPTHs TEIJIOBOTO JBMIKECHHUS €ro MOJIEKYJT YBearuniIach B 3 pasa. [1pu
9TOM JaBJICHHE Ta3a

1) yMeHBIINIIOCH B 3 pasza

2) YBEIMYHIIOCH B 3 pa3a

3) yBenuumiioch B 9 pas

4) HE U3MEHUJIOCH

A10 | Ha pucynke n3o0paxeH rpaduk 3aBUCUMOCTH J1aBJie-

MPOIIECC U3MEHEHHSI COCTOSHUS ra3a u300paxeH?
1) u300apHOE HArpeBaHue )
2) N30XOPHOE OXJIaKICHUE 0 ~T

HHS Ta3a Ha CTEHKH cocyaa oT TeMrneparypsl. Kakon /




3) U30TEPMHUYECKOE CKATHE
4) N30XOpHOE HATPEBAHKE

All| Ilpu oxnaxkaeHuu TBEPJOTO TeJla Maccoi M Temmeparypa Telia MOHU3UIACh Ha
AT. Tlo kako¥ U3 NPUBOJUMBIX HUKE (DOPMYII CIEAYET pACCUUTHIBATH KOJINYE-
CTBO OT/JaHHOM TeNOM TeIIoThl Q? ¢ — yAenbHas TEIUNIOEMKOCTh BEIIECTBA.

1) c-m-AT 2 MAT 3) = gy
AT C-AT

Al12| BHyTpeHHss 3HEPrus UAeaabHOI0 Ta3a P €ro OXJIaXICHUH
1) yBenuumBaetcs
2) YMEHbBIIACTCSI
3) YBEIIMYMBACTCS WIIM YMCHBIIIACTCS B 3aBUCIMOCTHU OT H3MEHEHHS 00bheMa
4) He u3MeHseTCs

A13| Temmeparypa KHIIEHUS BOIBI 3aBUCHUT OT
1) MOLITHOCTH HarpeBaTes
2) BeIeCTBa COCY/Ia, B KOTOPOM HarpeBaeTcs BojJa
3) aTMOC(epHOTO JTaBICHHUS
4) HavaIbHOUN TEMIIEPaTypPhI BOJIBI

Al14| Ha pucynke uzo0paxeH rpaduk 1iaBie- t
HUS ¥ KpucTaum3anuu Hadranvnaa. Kakas
13 TOYEK COOTBETCTBYET HAYAIly OTBEpJIE-
BaHMS BellecTBa?

1) Touka 2 0" b
2) Touka 4
3) Touka 5
4) Touka 6

Kak n3MeHuTCs crjia KyJIOHOBCKOTO B3aMMO/ICHCTBUS JIBYX TOUCUHBIX HEIO-
JIBMDKHBIX 3apSIIOB, €CIIH PACCTOSIHUE MEXTy HUMH YBEJIHYHUTDH B N pas?
1) yBenuuutcs B N pas
2) YMEHBIIUTCS B N pa3
3) yBemmunTes B N’ pas
4) yMeHbIIHTCS B N° pa3

A16 | Eciu momaib monepeyHoro CEYeHMs: OJJHOPOJHOrO MUIUHAPUYECKOTO MPOo-
BOJIHHMKA U 3JIEKTPUUECKOE HANPSXKEHUE HA €ro KOHIIAX yBeIuyaTcs B 2 pasa, TO
CUJIa TOKa, MPOTEKAIoIIas Mo HEMY,

1) He U3MEHHTCS




Al7

Al8

Al9

A20

A2l

A22

2) yBeITUIHTCS B 2 pasa
3) yBenuuuTcs B 4 pasa
4) yMeHbIIUTCS B 4 pa3a

Kak nu3MeHuTCs MOIHOCTh, NOTpeOsieMas 3JEKTPUUECKOH JIAMIION, €CIIH, HE
U3MEHsIS €€ DIIEKTPUUECKOE COMTPOTUBIICHHE, YMEHBIIUTh HANIPSKEHUE HA HEH B
3 paza?

1) ymeHbpmuTCS B 3 pasa

2) yMeHbIIUTCS B 9 pa3

3) HE U3MEHUTCS

4) yBenmmuutcs B 9 pa3

YTo HYKHO CICNIaTh IS TOTO, YTOOBI H3MEHHUTD ITOJI0CAa MATHUTHOT'O TOJIS Ka-
TYIIKHA C TOKOM?

1) yMEHBIIMTH CHITY TOKA

2) U3MCHHTD HANPaBJICHUE TOKA B KATYIIIKE

3) OTKJIIOYUTH UCTOUYHHMK TOKA

4) yBETHYUTH CHITY TOKA

W3MeHUTCS 71 3IeKTPOEMKOCTh KOHJICHCATOpa, €CIH 3apsij Ha ero 0OKIIaaKax
YBEJIMYUTH B N pas?

1) yBenuuutcs B N pas

2) YMEHBIIUTCS N pa3

3) HE U3MEHUTCS

4) yBenmautes B N’ pas

KonebaTenbHblil KOHTYp paAuONpPUEMHUKA HACTPOCH HA paMOCTaHIUIO, TIepe-
naronryto Ha BoiHe 100 M. Kak HY>XHO U3MEHUTh €MKOCTh KOHAEHCaTOpa KoJie-
0aTeNbHOr0 KOHTYpa, 4TOObI OH ObLI HACTPOEH Ha BONHY 25 M? MIHIYKTUBHOCTb
KATYLIKU CYUTATh HEU3MEHHOM.

1) yBeauuuTh B 4 pasa

2) yMCHBIIUTH B 4 pasa

3) yBeauuuTh B 16 pas

4) yMeHbIIUTH B 16 pa3

O6bexTuB (hoToarnmapara sSBisgeTcs coouparome aun3ou. [Ipu dpoTorpadupo-
BaHUU MpeIMETa OH JaeT Ha IUICHKE H300pakeHHe

1) melicTBUTEIBHOE IPSIMOE

2) MHAMOE TIPSIMOE

3) neliCTBUTEIHLHOE TIEPEBEPHYTOE

4) MHAMOE TIEpEBEPHYTOC

I[Ba aBTOMOOHMIIS JABHKYTCSI B OMHOM M TOM K€ HaAIlpaBJICHUHU CO CKOPOCTSMH Vi



A23

A24

A25

A26
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1 V, OTHOCHUTEIIBHO TToOBepXHOCTH 3emMin. CKOpOCTh cBeTa OT (hap mepBOTO
aBTOMOOMJISA B CUCTEME OTCYETA, CB3AHHOM C IPYTUM aBTOMOOMIIEM, paBHA
1) Cc— (V]_ + V2)
2) ¢t (vitVy)
3) ¢t (Vi—Vy)
4) ¢

Ha pucyHke npuBeieHbI BapUaHThI rpaduKa 3aBUCH-
MOCTH MaKCHMaJIbHOM 3HEepTHH (HOTOIICKTPOHOB OT .
SHEPTUM Majarmux Ha GpoTokaTon GoTOHOB. B ka- /

KOM ciydae rpaduk COOTBETCTBYET 3aKoHaM (hoTo-
addekra?

Ek,max‘ 1 2 3

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

Kakoe u3 nmpuBeIeHHBIX HU>KE BHICKA3bIBAHUM MPABUIIBHO OMUCHIBAET CIIOCO0-
HOCTb aTOMOB K M3JIyYEHUIO U ITOIVIOLIEHUIO SJHEPIUU?
N3ompoBaHHbBIE aTOMBI MOTYT
1) moryomaTk U U3ITy4aTh JIFOOYIO TIOPIHUIO SHEPTUH
2) TOTJIONMIATh U U3JTy4aTh JIUIIb HEKOTOPBIN TUCKPETHBIN HA0Op 3HAUCHUIA
JHEPIruu
3) moromaTh JFO0YI0 TOPIMIO SHEPTHH, & H3Iy4aTh JIUIIb HEKOTOPHIH TuC-
KpPETHBIN HAOOp 3HAYEHUI SHEPTUH
4) n31y4ath JII0O0YIO MOPIUIO SHEPTUH, a TTOTIIONIATE JINIIh HEKOTOPBIN JIHC-
KpPETHBIN HAOOp 3HAYEHUN YHEPTUH

Kaxoi#t u3 rpadukoB 3aBUCMMOCTH uuciia HepacmaB- N 4 1
muxcs saep (N) oT BpemeHu NpaBUIIbHO OTpa)aeT 3a-
KOH paJMOaKTUBHOIO pacnaja (CM. pUCyHOK)?
1) 1
2) 2 4
3) 3 0 t
4) 4

v

HenoasrxHas 10/1Kka BMECTE C HAXOIAIIMMCS B HEMl OXOTHUKOM MMEET Maccy
250 xr. OXOTHUK BBICTPEIMBAET U3 OXOTHUYBETO PY>Kbsl B TOPU30HTAILHOM
HarpaBiaeHuu. Kakyro CKOpOCTb MOIYYHT JIOAKA ITocie BeicTpena? Macca myiau
8 r, a ee ckopocTh IpH BhUIeTE paBHa 700 m/c.

1) 22,4 m/c

2) 0,05 m/c

3) 0,02 m/c

4) 700 m/c



A27

A28

A29

A30

Tennosasa mammna ¢ KIIZ[ 40 % nomydaet 3a uukn ot Harpesarens 100 Ix.
Kakoe koinuecTBO TEMIOTHI MAIIMHA OTAAET 3a UK XOJOAWIHHUKY?

1) 40 JIx

2) 60 Jx

3) 100 dx

4) 160 JIx

MarHut BBIBOJST M3 KOJIbIIA TAK, KaK MOKa3aHO Ha
pucynke. Kakoii oJIr0c MaruHuTa OJMKe K KOJIbITy?
1) ceBepHbIii
2) 10)KHBIH
3) oTpuIATEIIBHBIN
4) NOJOXKUTETbHBIN

—»
v

[ @ ] ] e—
I

7

JInH3y, U3rOTOBIEHHYIO U3 JIBYX TOHKHUX chepuue- Bona
CKHX CTEKOJI OJJMHAKOBOI'0 pajinyca, MeX1y KOTOPbI-
MU HaXOJIUTCSA BO3AYX (BO3AYIIHAS JIMH3A), OMMYCTUIIN
B Boay (cM. puc.). Kak neiicTByeT »Ta nuH3a? I

1) kak cobuparoias JIMH3a Bosayx

2) KaK pacceuBarolias JIMH3a

3) OHa He U3MEHSET X0/1a JIyua

4) MOKET JCHCTBOBATh M KaK COOMPAIOINAs, U KaKk pacCerBaroIias JIMH3a

KakoBa SHEprHsl CBS3M sjpa HM30TONa Hatpus 55 Na? Macca supa pas-
Ha 22,9898 a.e.m. OTBET OKPYTIUTE JI0 HEIBIX.

1) 3-10" Tk

2) 3-10 ™ JIx

3) 2-10 ** JIx

4) 253 Ix

Yacrtb 2

Omeemom K Kaxcoomy 3a0anuro Imoil 4acmu oyoem HeKomopoe 4ucio. Imo
Yyucio Haoo 3anucamos 6 01ank omeemos Ne 1 cnpasa om nomepa 3a0anus
(Bl — B5), nauunas c nepeoit knemouku. Kayxcovtii cumeon (yughpy, 3ans-
mylo, 3HAK MUHYC U M.0.) RUWUME 8 OMOC/IbHOU K1emouKke Cmpozo no o00-
pasuy u3 eepxneil yacmu oaanka. EOunuyst uzmepenuit nucams He HyHCcHO.

[Ilapuk, MPUKPEIJICHHBIN K TPYXXUHE, COBEPIIACT TAPMOHUYECKUE KOJICOaHUS
Ha I1aJIKOM TOPU30HTAIBHOM TIOCKOCTU ¢ aMmuinTyaou 10 cMm. Hackonbko cMme-
CTUTCS LIAPUK OT IOJIOKEHUSI PABHOBECHS 3a BPEMsI, B TEYEHHE KOTOPOTO €T0



B2

9

KNMHCTUYCCKAA SHCPIrud YyMCHBIIUTCA BI[BOC? OtBeT BbIPA3UTC B CAHTUMCETpPAX U
OKPYIIIMTE 0 LICJIbIX.

Kakoe koiam4ecTBO TEIIOTHl BBIACIUTCS MPH H300apHOM oxiaxkaeHuu 80 T re-
mus ¢ 200 °C no 100 °C? OTBet BbIpa3uTe B KUIOMKOYISIX (K/[K) 1 okpyriuTte
70 TIETBIX.

3aMKHYTBIM TIPOBOJHUK cOMpoTuBIeHHeM R = 3 OM HaXoauTcsi B MarHUTHOM
nosie. B pe3ynbTaTte U3MEHEHUsI 3TOrO MOJSl MATHUTHBIM MOTOK, MPOHU3BIBAIO-
Ui KOHTYp, Bo3poc ¢ @; = 0,002 B6 go d, = 0,005 B6. Kakoit 3aps mporen
yepe3 MOomepevyHoe ceyeHue NMpoBoAHUKA? OTBET BbIpA3UTE B MUJUIMKYJIOHAX
(MK).

BrinosnHsis 3KkcnepuMeHTalbHOE 3a/1aHHUE, YUCHUK JOJDKEH ObUT ONPEAeIuTh I1e-
puoa audpakimoHHon pernietku. C 3TOM 1eJIbI0 OH HaIpaBUJI CBETOBOM MYy4YOK
Ha JU(PaKUUOHHYIO PELIETKY Yepe3 KpacHbIM CBETOPMIBTP, KOTOPHIM mpoIryc-
KaeT cBeT JIMHOW BOJHBI 0,76 MKkM. JludpakiuroHHas pemeTka HaX0Iuiaach OT
JKpaHa Ha paccTosHuM | M. Ha 3kpaHe paccTossHME MEXAy CIEKTPAMHU IIEPBOTO
MOpsiIKa MOJy4Ynsoch paBHbIM 15,2 cm. Kakoe 3Hauenue nepuoaa audpakiiu-
OHHOM pELIeTKU ObLIO MONIy4eHO yuyeHUKOM? OTBET BbIpa3uTe B MUKPOMETpax
(MxMm). (ITpu manbix yriaax sin @ = tg ¢.)

OHpCIIeJII/ITG OHCPI'UIO, BEIACIHUBIIYIOC IIPU IIPOTCKAHUN CJIGI[YIOHIeﬁ pCaKnuu:

JLi+ H— SHe + 5He
OTBeT BbIpa3uTe B MUKOKOYIAX (1/[XK) ¥ OKpyTiMTe 10 LEIbIX.

Yacts 3

/lna 3anucu omeemos K 3a0anuam mou yacmu (C1 — C5) ucnonw3yiime on1ank
omeemoe Ne 2. 3anumume cnauana nomep 3aoanua (C1 u m.o.), a 3amem no.i-
Hoe pewenue. 3a0anua C1 — C5 npeocmaenarom cooou 3a0auu, npu ogpopmie-
HUU peuleHus KOMopviX cledyem 6HeCmU HA36AHUS 3AKOHO8 WU CCbLIKU HA
onpeoenenusn puzuuecKux eeJUUUH, COOMEEN CMEYIOUUX ypasuenuam (hopmy-
aam), Komopwvimu 6vl nojvzyemecsv. Ecnu mpebdyemcsa, cnedyem paccuumamo
YucieHHoe 3HAYeHUe UCKOMOIL 6eIUYUHbL, eClU Hem — OCMAasums peuieHue 6
O0yKkeenHom eude. Pexomenoyemcsa nposecmu npeosapumepHoe peuieHue Imux
3A0aHUll HA YEePHOBUKe, UM 00bl PeuleHue NPU 3anUCU €20 6 OJIaHK OmEemos 3a-
HAJ10 MeHee NOJI06UHBL CHIPAHUYbL DJIAHKA.

Cl

Tenexka maccoit 0,8 Kr ABMKETCS IO MHEPIIUHM CO CKOPOCThIO 2,5 M/c. Ha Te-
JIEKKY C BBICOTHI 50 CM BEpTHUKAIBHO MaJaeT KyCOK IIacTWiINHA Maccoit 0,2 kr



C3

C4

C5

10

Y IpUJIMIAeT K Hel. PaccunTaiite sHEpruo, KOTopas nepenuia BO BHyTPEHHIOKO
IIpU 3TOM yJiape.

Hekotopoe konm4ecTBo refus paciupsercs: cHayana aanabaTHo, a 3aTeM U30-
O0apno. Koneunas temmeparypa raza paBHa HadanbHOU. [Ipy aguabaTHOM pac-
HIMPEHUH Ta3 coBepuIn padoTy, paBHyto 4,5 k/[x. KakoBa pabora rasza 3a Bech
npouecc?

MarneHbkuii 3apsokeHHBIN mapuk maccoi 50 r, umeromwmii 3apsia 1 mxKn, nBu-
XeTcs ¢ BBICOTHI 0,5 M 1O HAKJIOHHOM IJIOCKOCTH ¢ yriioM HakioHa 30°. B Bep-
[IMHE TMPSMOro yria, 0Opa3oBaHHOTO BBICOTOM M TOPU3OHTANBIO, HAXOJIUTCA
HenoABWXHBIN 3apsa 7,4 mMxKn. KakoBa ckopocTh IIapuka y OCHOBaHHUS
HAKJIOHHOW TUIOCKOCTH, €CJIA €r0 HaudallbHasi CKOPOCTh paBHA HyIO? TpeHuem
npeHeopeyb.

[Ipu 00sydeHn MeTaia CBETOM C JUIMHOW BOJIHBI 245 HM HaOmomaercs (GoTo-
s dext. PaboTa BhIx0/1a 25IeKTpOHA U3 MeTauia paBHa 2,4 5B. Paccuuraiite Be-
JUYUHY HaAMpsSKEHUs, KOTOPOE HYKHO MPUIIOXKHUTh K METAJLUTY, YTOOBl YMEHB-
IIUTh MAaKCUMAJIbHYIO CKOPOCTb BBUIETAIOIINX (POTORIEKTPOHOB B 2 pasa.

BakyyMHBIN AHOJ, Y KOTOPOTro aHOH (TOJIOKHUTEIbHBIA DJIEKTPOJ) U KaToJ
(oTpULIATENBHBIN JIEKTPOI) — MapajliesIbHbIC INIACTUHBI, pA00OTAET B PEKUME,
KOI'/Ia MEXJy TOKOM U HamNpsDKEHUEM BBIMOJHSAETCS COOTHoIeHue | = aU¥?
(re a — HekoTopasi MOCTOsIHHAS Beau4yuHa). Bo CKOJIBKO pa3 yBEIUYUTCS CU-
Ja, AEUCTBYIONIAs HA aHOJ BCIEIACTBHUE yJapa AJIEKTPOHOB, €CIU HAIPSKEHUE
Ha JHMOJE YBEIUYHUTh B JBa paza? HauanbHyr0 CKOPOCTH BBUIETAIOLIUX AJIECK-
TPOHOB CYUTATh PABHOU HYIIIO.

OTBETHI
Yacte 1

Al A2 A3 A4 AS A6 A7 A8 A9 | AlOQ

Otser 2 1 4 3 2 3 4 1 2 2

All | A12 | A13 | Al4 | AI5 | Al6 | Al7 | A18 | AI9 | A20

Otser 1 2 3 3 4 3 2 2 3 4

A21 | A22 | A23 | A24 | A25 | A26 | A27 | A28 | A29 | A30

Otser 3 4 3 2 4 3 2 1 2 2

Yactp 2

Bl -7
B2 —42
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B3-1

B4 —-10
B5-3
Yacts 3

Cl—Q=1,5 Ix
C2—A=7500 Hx
C3—v=35mMc
C4— U3 =2B
C5—B4 pa3a

HHCTPYKLIUSI

110 OLICHKE YaCcTH 3 IK3aMEHALMOHHOM PadoThI

B 3aBHCcHUMOCTH OT conepKaHUs 3a7a4d YYUTHIBACTCS HAIMYHME CXEMATHYECKOTO
PUCYHKa, CChbUIKa Ha (PU3NYECKUN 3aKOH, 3alHCh €r0 B aHAIIMTUYECKOM BHJIE, BBIBOJ
pacueTHOU (opMyJIbl B OOIIEM BUE, MOIYYEHUE YUCIEHHOIO PE3yIbTaTa, aHAIU3 pe-
3ynbrata u T.01. [Ipu pemeHun 3agauu cnocoooM, OTIAMYHBIM OT aBTOPCKOTO (HAINpHU-
Mep, MPU COBMEIIEHUH 3TANOB PELIEHUA), SKCIIEPT OLEHUBAET, HA KaKOMW 3Taml mpei-
JIO’)KEHHOT'O0 aBTOPaMU PEILICHHs BBIXOJMT SK3aMEHYEMBI B CBOEM PELICHUHU. 3aTeM
AKCIIEPT MPHU HAJTUYUHU OOA3aTENbHBIX AJIEMEHTOB B PEIICHUM (CXEMATHUYECKUI PHUCY-
HOK, CCBIJIKAa Ha 3aKOHbI) CTaBUT CyMMY OaJlJIOB 3a BCe IPONCHHBIE 3TAIlbl aBTOPCKO-
ro peuieHus. [IpuBeaeHne ToJIbKO BEPHOTO OTBETA OLEHUBaeTcs B 1 Oa.

Tenexka maccoit 0,8 Kr ABUKETCs IO HHEPLIUU €O CKOPOCThIO 2,5 M/c. Ha Tenex-
Ky C BBICOTBI 50 CM BEpPTHKAJIbHO MAAAaeT KyCOK IUIaCTUIMHA Maccor 0,2 KT ¥ NpHIIu-
nmaeT K Heu. Paccumraite SHEPrUIo, KOTOpas IMEpeluia BO BHYTPEHHIOK IIPU 3TOM

ynape.
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CopepxaHue MpaBUIHLHOTO OTBETA

bann

1) | BBINOJTHEH PUCYHOK € YKa3aHHEM BBIOOpA HYJIEBOTO YPOBHS MOTEHITHAIb- 1
HOW HEPTUM:
mo
»
A
h - »
mz v Vo /_’ E =0
. — ﬁ— b=
O=~ > X
3anucaHbl 3aKOHBI COXpPaHEHUs
MexaHndeckoi sHepruu: Ey + By = Eqp + Q um Q = Ey + E; — By nimm
2 2
m,v m,+m,)v
2 2
> >
MMIyIbca B 00mmeM Buge: 2P = 2P wiam B npoekiun Ha KOOpIUHATHYIO
M1V
och OX: myvg = (ml + mz)V >V —
m;+m,
2) | BeimonmHeHbI MaTeMaTHYeCKUe TpeoOpa3oBaHus, TOTY4YCHbI OTBET B oOmem | 1
myVo® WS . .
Buge: Q = ——— + mygh — Y TIPaBUJILHBIN YUCIOBOM OTBET:
2 2(m;+m,)

Q=15 JIx.
OTBeT HENPaBWIBHBIN 0
MakcumanbHbIi 0a 2

3agaua C1 cuuTaercs peliieHHoM, eciin HabpaHo He MeHee | Oaa.
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HekoTopoe Komn4yecTBO reiust pacimpsercs: cHavyalla aquadaTHo, a 3aTeM U30-
6apuo. Koneunas TemmnepaTypa ra3a paBHa HadasibHOU. [Ipu anmabatHoM pacmmpe-
HUU Ta3 coBepimi padboty, paBHyio 4,5 kJ[>. KakoBa pabora raza 3a Bech nporecc?

ConeprkaHue nMpaBUJILHOTO OTBETA bayn

1) | 3amucano, 4yTO TOJIHAS pa- 1

0oTa paBHa CymMMe paboT P4

Ha KaXJIOM U3 YYaCTKOB:

Agpz = Agp + Ags;

BBITIOJTHEH PUCYHOK Ha pV-

TuarpaMme.
2) | 3amucaHbl 1

nepBbIi 3aKOH TepMouHaMuku: AU = A, . + Q mmm AUy, = — Ay,

. 3
dbopmyna ais pacuera BHyTpeHHen sHeprun: AUy, = > VRATy;
dbopmyna s pacdyera padoTHI Ta3a B aguadaTHOM mporecce 1 — 2:
3 3

Ap=— E VRAT]_Z Wi Ajpp = E VR(T]_ — Tg),

dbopmyita s pacuera paboThI ra3a B ©300apHOM Mpoiiecce 2 — 3:

A23 = VRAT23 = VR(T3 - T2) nin A23 = VR(Tl - Tz),

(o ycnoswuio Tz = Ty).
3) | BeimosHeHbI MaTeMaTHYECKUE MPEOOPa30BaHus, MOTyUYEHbI OTBET B 00- | 1

5 . .

meM BUIE: Aqyz = §A12 Y IPABUJIbHBIN YUCJIOBOU OTBET:

A123 =7500 I[)K

OTBeT HENPaBUIIbHBIN 0

MakcuManbHBINA Oat 3

3agava C2 cuuTaercs peleHHOM, eciii HaOpaHo HE MeHee 2 0ajlIoB.
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MaieHbKui 3apsKeHHBIN mapuk Maccou 50 r, umeromuii 3apsaa 1 MK, nBuxer-
cs ¢ BBICOTHI 0,5 M 110 HAKJIOHHOM IUIOCKOCTH € YIioM HakjioHa 30°. B BepiiuHe nps-
MOTO yTJjia, 00pa30BaHHOTO BHICOTOW M TOPU30HTAIBIO, HAXOAUTCS HETIOBKHBIN 3a-
psan 7,4 mxKi. KakoBa CKOpOCTh IIapuKa y OCHOBAHUS HAKJIOHHOM IIJIOCKOCTH, €CJIH
€ro HavaJibHasi CKOPOCTh paBHa HyJ0? TpeHueM npeHeopeysb.

ConeprkaHue NMpaBUJILHOTO OTBETA bayn

1) | Beimosaen | q, 1
pricymox: R

3anucaH 3aKOH COXPAHEHUS YHEPTUHU TSI IBYX MOJIOKCHUH 3apsSKEHHOTO
mapuka (; B oomem suze: E,; + E, = E, + Ey,

rae E,; — noteHnuanpHas sHeprus 3apsja (1 B IoJIe TATOTeHUs (II0I0XKe-
nue |), E,, — moreHnuanbHas sHeprus 3apsaaa (; B AIEKTPUYECKOM I10JIe
3apsna O, (monoxenue |), E;, — norennuanbHas s3Heprus 3apsaa0B B M0JI0-
xenud I, E, — kuneTndeckas sueprus 3apsija J; B nonoxenud 1.

2)| 3amucaH 3aKOH COXpaHEHUs SHEPTUH C y4eToM (opMys pacuera moTeHmu- | 1
2
o " o myv
IEHOW W KWHETHUYECKOU sHepruit: mgh + K Q1r?2 = > + Kk q1|q2 :
3) h o 1
W3 mpsimoyrosipHOTO TpeyroiasHuka: | = —, roe o = 30°.

tga

BrinonHeHsl MaTeMaTiHuecKkue mpeoOpa3oBaHus, MOTYyUYEHbI OTBET B 00-

Y NPABUJIBHBIN YUCIIOBOU OTBET:

IEM BUJIE: V = 2gh+M. l_}

m h |
v =3,5 m/c.
OTBeT HEMPaBUIbHBIM 0
MakcumanbHBIA Oa 3

3agava C3 cuuTaercs peiieHHoM, eciii HabpaHo HE MeHee 2 OalIoB.
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[Tpu o0yveHnn MeTasia CBETOM C JUIMHOM BOJIHBI 245 HM HaOmoaaetcs GoTo-
addext. PaboTta BeIxo/1a aeKTpoHa u3 MeTauia paBHa 2,4 5B. Paccunraiite Benmuuuny
HAMPSHKCHHS, KOTOPOE HYXKHO TPUIIOKHUTh K METAJUTY, YTOOBI YMEHBIIIUTH MaKCH-
MaJIbHYI0 CKOPOCTh BBUICTAIOMIMX (POTOIIEKTPOHOB B 2 pasa.

COI[ep)KaHI/IC IIPpaBUJIBHOI'O OTBCTA bamn
1) | 3anmcano ypaBHeHUe DitHITEHA 115t poTodPderTa: 1
2
hc mv

hv = A« + Ex non T = ALt Tl , TJI€ V1 — CKOPOCTh JBHKEHHUS

QJICKTPOHOB IOCJIC BBIPBIBAHWA C IIOBCPXHOCTH MCTAJIJIA.

2) | 3amucana opMyiia sl pacueTa padoOThI JJIEKTPHUECKOTO MOJIS TIPH 1
OMMCaHUU ABMXKEeHHs QoroanekTpona: A = qU.,.
2
3) hc mv; 1
Pemena cucrema qByx ypaBHEHUN: ,
hc mv,
—=qU,+
A 2
rzie V, — CKOPOCTb JBUKEHUS 3JIEKTPOHOB IOJ1 BIUSHUEM JIEKTPUUECKO-
r0 TOJIs.
4) | BeImodHEeHbI MaTeMaTUYeCKue NpeoOpa3oBaHMs, MOJIYYeH OTBET B 00- | 1
3 (hc y .
meM Buge: U,= —| — — A, . | ¥ IPaBUIBHBIN YHCIOBOM OTBET:
4q\ A
U,=2B.
OTBeT HENPaBUIILHBIN 0
MakcumanbHbIN 0a 4

3agavya C4 cuuraercs pelieHHOM, eciii HaOpaHo HE MeHee 3 OalIoB.
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BakyyMHbI# 11M0J, Y KOTOPOTO aHO/ (ITOJIOKHUTENBHBIN 3JIEKTPOI) U KaToJ (OTpH-
[ATEIBHBIA AJIEKTPO]T) — MapaUieIbHbIC TUIACTHHBI, pa00TaeT B PEKUME, KOTJa MEXK-
JTy TOKOM M HaIlpsSHKEHUEM BBIMOJHSAETCA COOTHOIIeHue | = aU*? (rme a — HekoTopas
MOCTOSIHHAs Beau4rHa). Bo CKOJIBKO pa3 yBENMUYHUTCS CHJIA, IEUCTBYIOIIAS HA aHOJ
BCJICJICTBUE yZAapa AJIEKTPOHOB, €CJIM HANPSKEHUE HA JUOAE YBEIUYUTH B JBa pasza’
HavyanbHyt0 CKOPOCTH BBUIETAIONIUX 3JEKTPOHOB CUUTATh PABHOW HYIIIO.

COI[Cp)KaHI/Ie IMPAaBUJIBHOI'O OTBETA bamn
1) . > > p 1
[Ipumenen Bropoii 3akon Hetotona: F -At= AP wm F = e YuTeHo, 4To
t
I-A
UMIIYJIbC 3apsiia onpenensercs no popmyie p = mvN, roe N = W U I10-
€

nyuyeHa popmyna: F :T—\lll.
e

2) my2 1
3anucana TeopeMa o KuHeTHueckoi sneprun: AEy = A nmn — =|e|-Un

2lelU
noJiyueHa popMyiia pacyeTa CKOPOCTU: V = | | .
m

3) | BeImmostHeHBI MaTeMaTHYECKUE IPeoOpa3oBaHus U mojrydeHa ¢popmyna s | 1
pacyeTa CHJIbI, ICUCTBYIOIIEH Ha aHOJ BO BPEMs yJiapa 3JIEKTPOHOB:

2m
F=za- |— U%
e
4) |3armucaHo COOTHOIICHHUE IS IBYX 3HAUCHHUI HAMPSDKESHUIA U TTOJTyYCH OT- 1
2
F U . .
BET B 00II[eM BHJIe: — = | — | W MPaBWIBHBIN YUCIOBON OTBET: — = 4.
I:O 0 FO
OTBeT HeNPaBUIIHLHBIN 0
MaxkcuManbHbINH 6an 4

3agava C5 cuurTaercs pelieHHOM, eciii HabpaHo He MeHee 3 0alIoB.



