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HNHCTPYKINA IO BHINIOJHEHHAIO PA0OTHI

l1si BBIMIOIHEHHUS SK3aMeHAI[MOHHON paboThl 1o (usuke oTBoauTCa 4 yaca
(240 munyT). Pabora cocrout us 3 uacreil, BRIIOYAOIINAX 35 3a1aHUM.

Yacre 1 comepsur 25 samanmumit (A1-A25). K rampomy samanuio naercs
4 BapuaHTa 0TBETA, M3 KOTOPHIX MPABUILHBINA TOIHKO OJHH.

Yactb 2 cogep:xut 4 3agaunsa (B1-B4), B KoTopbIX 0TBET HEOOXOAHUMO 3aIIKCATD
B BHIe Habopa 1udp.

Yacts 3 cocrour u3 6 3amauy (C1-C6), nns KoTopbix Tpebyerca OaTh
Pa3BepPHYTHIE PEIIEHHUS.

Ilpu BbMUHCIEHHAX paspelraeTci HCIOJIb30BATh  HEIPOrpaMMHUPYEMbIi
KaJIbKyJIATOD.

BuumarenpHo mpoumTaiiTe KajKq0oe 3aJaHvie MW IpeajaraeMble BapHUAHTHI
orBera, eciii oYU umeTca. OTBedaiiTe TOIBKO MOCIE TOTO, KAK BbI MOHSIN BOIIPOC
¥ IIPOAHAIM3UPOBAIHA BCE BAPUAHTHI OTBETA.

BemmosnusiiTe 3amanus B TOM IOPAAKE, B KOTOPOM OHHM IaHbl. KEciau Kakoe-TO
3aJjaHue BBI3BIBAET Yy Bac 3arpylHeHue, mnpomycture ero. K mpomyiieHHbIM
3aJaHUAM MOYKHO OyIeT BEpHYThCS, €CIIH Y BAC OCTAHETCS BPeMs.

Banner, mnonydeHHble BaMuM 3a BBIIOJHEHHBIE 3aJaHUd, CYMMHUPYIOTCAH.
ITocrapaiiTech BBITTOTHUTH KAK MOKHO 0OJIbIIe 3aaHii 1 HAOpaTh HANOOJIbIIIEee
KOJIMIECTBO (aLIOB.

sRenaem yecnexa!
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Huxe IIpUBEOECHBI CIIpaBOYHbIE JJTaHHbIEe, KOTOPbIE MOTyT HOHalIO6I/ITI)CH BaM I1pu

BBIITOJIHEHWH PAOOTHI.

Hecarnanbie IpUCTABKH

®usuxka. 11 knacc. Bapuanr 1

CooTHollIeHHE MEKIY PA3IUIHBIMUA €THHAIIAMI

TeMIlepaTypa

0K =-273°C

aTOMHasd eJuHHIIa MacCChbI

laem = 1,66-10727 gr

1 aromuasa €INHHUIIa MACChl DKBHBaAJICHTHA

931,5 MaB

1 57IeKTPOHBOJBT

15B = 1,610 I

Macca gacTuir

anexTpoHa |9 1-10 3! kr = 5,5-10 4 a.e.m.

Hawunmeno- 0603ua- Muo:xu- Hawunmeno- 0603ua- |Muoxn-
BaHHE YyeHue TeJIb BaHHE YyeHue TEJIb
rura r 10° caHTH c 1072
Mera M 106 MAJLIH M 1073
KHJIO K 10 3 MHKPO MK 10_6
TeKTO r 102 HAHO H 107
nenu it 1071 ITHKO o 10712
Koucraurs:
YHCIIO 7T nw=3,14
YCKOpeHHe CBOOOIHOTO IaeHus HA SeMire g =10 M/C2

IrpaBUTaAllMOHHAA IIOCTOTHHAA

G = 6,710 H-m%/xr?

YHUBeEpCa/JlbHasda ra3doBas IIOCTOSIHHAA

R = 8,31 [I:x/(Mmonp K)

nocroaHHaA BoiabiMana

k =1,3810"2% /K

IIOCTOAHHAA ABoranpo

N, = 61023 moms!

A
CKOPOCTH CBETa B BaKyyMe c=3108 Mm/c
K03 PHUIMEHT ITPOIOPIIHOHATBHOCTH b= 1 _ 9-10° H-m2/Kn2
B 3aKoHe Kynona 4mg

MOJYJIb 3apsaia SIeKTPOHA (3JeMeHTAPHBIN
SIIEKTPUYIECKUI 3aps)

e=1610"1" Kn

nocrosgHHaa Ilmanka

h = 6,6103% Mx-c

© MHOO, 2011 r.

mporora  [1,673-10°27 kr = 1,007 a.e.m.
HeATpoHA |1 675-1072 ®r = 1,008 a.e.M.
IlnoTHOCTH IIOJICOJTHEYHOr0 Macaa 900 RI‘/M3
BOJIBI 1000 kr/v° |amoMuHEA 2700 ®r/m>
IpeBecuHbl (cocHa) (400 KI‘/M3 Keesa 7800 RI‘/M3
KepocHHa 800 r/u° |pTyTH 13600 &r/m°
YaeabrHasa TEIJIOEMKOCTh
BOIBL 4910 3 Ix/(xr-K) amomuana (900 ux/(kr-K)
Ibaa 2.1-10 2 Ix/(xrK) MeIH 380 ILax/(xr-K)
sxemesa (640 [x/(kr-K) qyryHa 500 d:x/(xr-K)
ceuana (130 :x/(xr-K)

YaeabHas TEmioTra

napoo6pasoBaHuA BOALI|2 3-10 6 JIEN 5

IIJIaBJICHHUA CBHHIIA

2,5:10 4 Ilsx/wr

IIJIaBJICHUA JIbAa

3,3-10 ° T:x/kr

© MHOO, 2011 r.




®usuxka. 11 knacc. Bapuanr 1

HopmasbHBIE YCIOBHA: [aBlIeHUE 10° IIa, remmeparypa 0°C

Moaspuasa macca

asora 28-1072 kr/momb KHCTIoposa 32-1073 kr/monn
aproua 40- 10_3 KI/MOJIb JIATHUA 6- 10_3 KI/MOJIb

Bozoposia  (2-107° kr/moms MoHb/ieHa 961073 kr/mob
BO3IyXa 29-1073 xr/Moms HeoHa 20-10~2 kr/momn
renaus 4-1073 r/Mons YTIEKHCIOTO rasa 44-1072 kr/moms

© MHOO, 2011 r.
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Yacts 1

IIpu evinoanenuu 3adanuii wacmu 1 e 6aanke omeemoe N 1 nod
HOMepoMm 8binoItHAeM020 eamu 3adanus (A1-A25) nocmasvme 3nax «X»
6 K.1lemouKe, HOMep KOMOpOli coomeemcmeyem Homepy 6bIOPAHHO020
eamu omeema.

_Al |

A2 |

Marepuannuas TOYKA memmerca v MC
npamonuuedno Bmoab ocu OX. Ha pucymre *
mpuBefieH TpadgUK 3aBUCUMOCTH TIPOEKI[UN !
CKOPOCTH U, 9TOH TOYKH Ha OCh OX ot 0 /2 4 6 tec
Bpemenu t. UeMy paBeH MOIyJb YCKODPEHHS =
9TOH MATEPUABHON TOYKU? i
1 1/3 m/c? 2) 0,5 m/c? 3) 3 m/c? 4) 2 m/c?

Temo maccoit 6 kr mBmkercs Bmoab ocu OX. B rabmuie mpuBemeHa

3aBHCHMOCTb IPOEKIUHA CKOPOCTH U, 9TOTO Tela Ha 0Ch OX ot Bpemenwu ¢.

Yewmy paBHa mpoekrua Ha ocb OX Cuibl, [eHfCTBYIOIIEH Ha TelNo?

t,c 0 1 2 3 4
v M/c 0 |05 | 10| 15 | 20
1) 12H 2) 8H 3) 6H 4) 3H

Ha riagxom ropH3oHTATBHOM CTOJNE JIEKHT JOCKA, a Ha Hel — Kybuk. K
KyOWKy TPUKJIAIBIBAIOT TOPU30HTAIBHO HAMPABIEHHYK cuiy F, B
pe3yiabraTe UYero BCA CHCTeMa HAYWHAET [BHUTAThCA II0 CToay. Hyma
HaIpaBjieHa CUJIa TPEHUd, [eHCTBYIOIAsd CO CTOPOHbI KyOUKa Ha TOCKY?

—

F

m

1) BneBo («)
2) Bmpago (—)
3) Mosker OBITH HAIPaBJIE€HA U BJIEBO (<) , 1 BIIpaso (—) .

4) cuna TpeHud, AEHCTBYIOIIAT CO CTOPOHBLI KyOWKa Ha [OCKY, paBHA
HYJIIO.

© MHOO, 2011 r.




®usuxka. 11 knacc. Bapuanr 1 7

A4 | ]IBa Tema IBUKYTCA HABCTPEUY APYT APYIY TAK, KAK MOKA3aHO HA PHUCYHKE.
Kakum mosmxen 6bITh MOLYJIb CKOPOCTH 1 BTOPOrO TEJIA JAJIS TOTO, YTOOBI
ToCJIe COyJAPEeHU U CIUIIAHUSA Tella MPOLOJLKAIN IBUTATHCA BIEBO?

mo oy u—o 2m
1 u>vy, 2) uz2vy, 3) u>vo/2 4) uzvo/z

A5 | llepBonauanbHo Hemed)OPMHUPOBAHHYI0 HPYKHHY MEJIEHHO PACTAHYJIH.
IIpm sTOM crita yOpyrocTy IPYRUHBI

1) coBepiua IOIOKUTENBHYIO PabOTYy.
2) coBepIIuia OTPUIIATEIbHYIO PaboTy.
3) He coBepiuia paboTHI.

4) MOria COBEpPIIUTH KAK IIOJIOKUTEILHYIO, TAK M OTPHUIATEILHYIO
pabory.

A6 | Ilpu =xonebaHMAX MaTEMATHIECKOTO MAaATHHKA (TAXKeNoH OyCHHKH,
MIOBEIIIeHHON HA JJIMHHOMN JIETKOM HUTH) KMHETHYECKAs SHePTHus OyCHUHKN
IPHUHEMAET MaKCHMAaJIbHOE 3HaUYeHHe

1) 1 pas 3a mepuoj Koebauuit 2) 2 pasa 3a mepuoj KoaeOaHui

3) 3 pasa 3a mepuoj KoebaHui 4) 4 pasa 3a mepuoj KojebaHui

A7 | Ha pucynke npuBeneHns! rpaUKu 3aBUCHMOCTEH KHHETUIECKON SHEPTHH
Ey Tenra oT BpeMeHHM M NOTeHIUAIBLHON SHEPrHH FEpjdTOro e Tena OT

BpEMEHH. Kax usmenserca B TeueHue IIEPBBIX OECATH CEKYH[ IIOJIHasd
MexXaHn4eCKas oHePrusd 9TOro Tena?

Eyy, x|

8

0

¢ 10 /¢
1) yBemuumBaercs 2) yMmeHbIaeTcs

3) He usmeHsercsa 4) 0mHO3HAYHO OTBETUTH HENIb3f

© MHOO, 2011 r.
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A8 | Temmeparypa maeanbHOTO rasa ymensinuiaack. [Ipu aTom ero nasnenne
1) yBemmuumocs.

2) yMeHBIINIOCE.
3) He U3MeHUIACH.

4) MOTJIO U yBEIUIUTHCA, U YMEHBIIUTHCH, U OCTAThCA 6€3 H3MEeHEeHHH.

A9 | B 3amMKHyTOM KECTKOM cocyne HaxomaTca 1 Momb azora # 1 MOJb
Kuciopoma. B cocyn mobaBmim 4 MO a30Ta, MOLAEP:KUBASI TEMIIEPATYPY
nocroauHoi. Kax B pesynbrare m3MeHHIOCH TaBI€HHUE B cOCyLe?

1) yBenwuwiioch B 4 pasa 2) yBemmuwniioch B 2 pasa

3) yBemmuuioch B 3 pasa 4) yBennyusoch B 6 pas
A10 | Ha pV-guarpamme mokasaHbl IIPOIleCChI, COBEpIIaeMble Hal OTHUM MOJIEeM
upeanbHoro rasa. Toukwm 1, 2 u 3 mexar Ha ofgHOM m3oTepme. B Kaxom
mporiecce raz OOMEHSJICS C OKPY:KAMIUMH TelaMU HaWOOIBIINM
CYMMApPHBIM KOJIUYECTBOM TEILIOTHI?

P
L.
A 3 L J
5 2
: ad
0 v
1) 1542
2) 1532
3) 1552

4) Bo Bcex Tpex IIponeccax ras IIOJy4YHuJI OT HarpeBaTeld OOJUHAaKOBOE
KOJIN4Y€eCTBO TeIlJIOTHI.

A1l | KIII TemioBoro gBuraTeis MOKHO VBEJIUYUTDH ITyTeM
1

) YyBEJIMUEHHUS TeMIIepaTypbl Teja, UCIOAb3yeMOr0o B KadecTBe
HarpeBared.

2) yBenmwuyeHWs TEMIIEPATYPhI Teja, WCIOIb3yeMOr0 B KadyecTBe
XOJIOIUIbHUKA.

3) yMeHbIIIEHHWS TeMIIepaTypbl Teja, HCIOAb3yeMOro B KauecTBe
Harpesared.

4) OfHOBPEMEHHOTO yBEIWYEHUS TEMIIePaTypPhl Teja, UCIOIb3yeMOTr0o B
KadecTBe XOJOAUIbHWKA, K YMEHBIIEHUd TeMIlepaTypbl Teja,
HCIOJIb3YEMOTO B Ka4eCcTBe HarpeBaTesd.

© MHOO, 2011 r.




®usuxka. 11 knacc. Bapuanr 1 9
Al12 | B cocyne mpu DOCTOAHHOM [aBJIE€HUHW HAXOMUTCA HIeaTbHBIH Tas.
B mayanpHOM cocTosHMU Ta3 3aHMMaeT 00beM 1 JI M mMeeT TeMIeparypy

300 K, a B KOHEYHOM COCTOSHHK Ta3 3aHHMaeT 00heM 2 JI U HMeeT
temneparypy 800 K. Y3 ananusa 5TuX JaHHBIX MOKHO CAEIATH BBIBOL, YTO

1) B COCyJde B Ha4YaJJbHOM KW B KOHEYHOM COCTOAHHH HaXOJUTCS
OIMHAKOBOE KO/JIMYECTBO rasa.

2) B COCyJe B Ha4YaJIbHOM COCTOSHHH HAXOOUTCH 007bIlIee KOJHIECTBO
rasa, 4eM KOHE€YHOM COCTOSIHHH.

3) B COCyae B HAYaAJIbHOM COCTOAHHH HAXOAUTCSI MEHbIlee KOJIUYIeCTBO
rasa, 4eM KOHE€YHOM COCTOSHHUH.

4) yCTaHOBHTH COOTHOIIIEHHWE MEKIy KOJHMYEeCTBAMH rasa B COCyle B
HaYaIbHOM M B KOHEYHOM COCTOSTHHUH HEBO3MOKHO.

A13 | Hanps:keHHOCTh B3JI€KTPOCTATUYECKOTO II0JId, CO3JAHHOTO B o€
TOYKe A  HECKOJIbKHMH HENOIBW:KHBIMH  TOYEYHBIMHU
3apsagaMu, paBHa F ¥ HalpaBiieHA Tak, Kak IIOKa3aHo Ha
PHUCYHEE. B KaKyI0 TOYKYy  HYIKHO IIOMECTHUTD e
COOTBETCTBYIOIIMM 00pa30oM ITOH00pPAHHBIN TOYEYHBIN 3aps[
IJIE TOTO, YTOOBI HANPIKEHHOCTh MOJd B TOYKe A craia
PaBHOM HyI0? 3

-—
ty

A

2) B touxry C.
4) B touky B umu B Toury C.

1) B rouxy B.
3) B rouky D.

A14 | ITocTogHHBIN 9IEKTPUIECKUI TOK T€YET II0 IPOBOAY OT TOUKK A K TouKe B.
W3 srToro cnenyer, 4To

1) moreHnman Touku A 60JblIIe IIOTEeHIIUAIa TOYKH B.
2) IIOTEHIIHAJ TOYKH A MEHbIIIe IIOTEHIINAIA TOYKH B.
3) moreHmHAaNBI TOYEK A 1 B paBHBL.

4) cpmenaTh BBIBOA O COOTHOIIEHHMM [OTEHIIHAJIOB Todyek A u B
HEBO3MOKHO.

A15 | Cua TOKa, mPOTEKAIOIero 4yepes KATymky uHIyKTuBHOCTBIO 0,06 I'H,
paBHOMepHO Bo3spacraer Ha 0,3 A 3a rammyio cekyHmy. Uemy paBHa II0
Moxyao IJIC caMOMHEAYKIINY, BOSHUKAOIAA B KaTyIIKe?

1) 02B 2) 5B 3) 18B 4) 18 MmB

© MHOO, 2011 r.
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Al6 | Kax u Bo CKOIBKO pa3 WM3MEHHTCI YacToTa COOCTBEHHBIX
3JIEKTPOMATHUTHBIX KOJebaHWH B M300paKEHHOM HA PHCYHKe KOHTYPE,
€CJIU IIePEeBeCTH KU U3 II0JI0KeHusI 1 B mosomxenue 27

i
i

/000000
L

1) ymenbmwuTcs B 2 pasa 2) yBemmuurcs B 2 pasa

3) YMEHBIIIUTCA B ﬁpa;?, 4) YBEJIUYUTCA B \/Epas

A17 | Ha pucynke nokasan npexnmer 11 u ero usobpaskennie Y, raBaemoe TOHKOH
JIUH30H ¢ onTmdeckod ockio O;0,. B kakol ToOYKe HAXOAUTCA ONTHYECKHUI

LIEHTP JUH3BI?
13
] T

0, | 2 3 4 rb:
1) B Touxke 1 2) B Touxe 2
3) B rouxe 3 4) B rouxe 4
Al18 | Ha pucynke 1oKazaHO  yBelWYeHHOe  H300pa)KeHWe  ydacTKa
I PaKIHOHHOM peleTkH. UeMy paBeH IepHUOL 3TOH pemeTkn?
4 MKM
.(3 3.1KM.
1) 6 MM 2) 4 mEM 3) 2 MEM 4) 10 MM

© MHOO, 2011 r.
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Al19 | B xakoMm HampaBieHWH TeYET 3JIEKTPUIECKHH TOK 1O IepeMbrike AB B
Ilenwu, cxema KOTOpO# MoKasaHa Ha PUCYHKe?

1 Om A 2 0mM
e

]
20mM B 4 0Om

1) or Touku A K Touke B
2) or Touru B K Toure A
3) Tok 1o mepeMbIYKe He TedeT

4) HaIllpaBJ/IEeHHEe IIPOTEeKaHud TOKA II0 IIepeMbIYKe OJJHO3HaAYHO yKa3aThb
HEBO3MOKHO

A20 | OnsiTe! o HaOIOAeHUIO (hoTo3d dekTa aBIgI0TCA
1) mokasaTenLCTBOM CyIIeCTBOBAHUA (DOTOHOB.

2) moarBepikmeHueM rumoresbl Jlym me DBpoins o wmamwumm y
3JIeMeHTapHBIX YaCTHUIl BOTHOBBIX CBOMCTB.

3) moaTBep:KIeHreM KBAHTOBBIX IIOCTYJAToB Bopa.

4) SKCIIEPUMEHTANbHLIM OCHOBAHUEM [Jid IIOCTYJaTOB TEOPHUH
OTHOCHUTEJILHOCTHA OWHINTEHHA.

A21 | Ha pucynke mpHuBelleHa cxeMa bHePreTHYECKHX IlepexonoB £

\
3meKTpoHa B arome. CxeMa CBHAETENbCTBYET O TOM, 9YTO DTOT
arom 0d
=
2 )
E,
1
Ey

1) Tonbko moryIOmAN POTOHBL.
2) TONBKO HUCITYCKAT (DOTOHBI
3) u morumoiai, u ucImyckan POTOHBL.

4) He IOIJIOIIAT U HE UCILYyCKaJ (DOTOHBI.

© MHOO, 2011 r.
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A22 | "amMma-u3aydeHHe IpencTasiaaeT co00i IOTOK

1) mporoHoB 2) doroHoB

3) SIIEeKTPOHOB 4) He’TPOHOB

A23 | B pesyabrare peakiun TepMOAIEPHOTO CHHTE3A %D + %D - ? T+ 1p U3 IBYX

Anep medTepusa MOIYIAIOTCI AAPO TPUTHUA U npoToH. Macca saapa metitepusa
cocrasiager 2,014 a.em., a ampa tpurusi — 3,016 a.e.m. Kakaa sueprus
BBIZIEJISIETCS B PE3yJIbTaTe IPOTeKAHUA 9TOM PeaKIIUu?

1) ~933,4 MsB 2) ~1876 MsB
3) ~2809 M»B 4) ~4,7 MaB

A24

l@' Ha pucynke mokaszaHa cxeMa yCTaHOBKH JJIS IPOBEIEHUA

=—
SKCIIEPUMEHTOB, I[€JbI0 KOTOPBIX SABJIAETCS OOHApPY:KeHHEe SBICHUA
3JIEKTPOMATHUTHON HHAYKINU. JKCIEePHMEHTAIbHAsA YCTAHOBKA COCTOUT
U3 HAMOTAHHOM Ha IIOJNBIH KapKac IIPOBOJIOYHON KATYIIIKH, BBHIBOABI
KOTOpOM  IIO[COeNWHEHBI K KiemMMaM awmmepmerpa. lIpoBomarca
CJIeYIOIINE OITBITHI:

1) BHYTpPH KaTYIIKH BHOCAT IIOCTOSHHBIH MArHuT;

2) BHyTPb KATYIIKA BHOCAT B3apMKEHHBIN INAPUK, NPUKPEIUVIEHHBIH K
IUBJIEKTPUYECKOM PYUKE;

3) BHYTPb KaTYILIKNU BHOCAT JE€PEBAHHYIO IAIOUKY.

B rarxomMm sKcepuMeHTe gBjeHue OyneT o0HaApyKeHO?
1) Tonbko B mepBOM. 2) Toabko BO BTOPOM.

3) Toabko B TpeTheMm. 4) Bo Bcex Tpex.

© MHOO, 2011 r.
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A25 | [lna SKCHEPUMEHTAIBHOTO U3YYEeHUS CHJIbI  YIPYTOCTH  YIEHUK
HCIIOIb30BAN IPYKUHY U JUHEHKy. [[pukpenus onuH 13 KOHIIOB IPYKUHBI
K Kpaim CTOojJa, OH IOJOKHI PANOM JIWHEHKY TakK, Kak I[OKAa3aHO HAa
pucynre 1. 3aTeM yYeHWEK MPUIOKWI KO BTOPOMY KOHILY IPYKUHBI CHILY,
MoAyab Kotopoil paBeH 10 H, B pesympraTe uero mpyskuHa pacTIHyJIach
BOJIb CTOJIA TAK, KaK [IOKA3aHO HA PUCYHKe 2.

8 cm

Kaxoe(-ue) w3  yTBep:KIEHHH  COOTBETCTBYET(-IOT)
JKcIIiepuMenTa?

A. ]l maHHOM IPY:KUHBI CIIpaBeInB 3aKoH ['yKa.

B. CpenHsisi :eCTKOCTh IPYKUHBI IIPHU €e pacTsKeHun oT 4 cM 10 8 cMm
pasua 250 H/m.

1) Tompko A

pesynbTaTaMm

2) ronwsko b
3) uA,ub
4) au A, uu b

© MHOO, 2011 r.
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Yacrts 2

Omeemom K 3a0aHusam Imoil uacmu (B1-B4) saeasemcs
nocaedoeameavnocmsv yugp. Bnuwmume omeemwvt cHauana é mexcm
paoomuvi, a 3amem nepeHecume ux 68 0.1aHK omeemoe Ne 1 cnpasa om
HOMepa coomeemcmaeynuiezo 3a0aHU, HAYUHAS C Nepeoll KJaemouKu,
6e3 npobenos u KAKUX-AUOO0 OONOJIHUMEAbHBLIX cumeonros. Kaorcdyro
yugpy nuwume 6 0modebHOU KjaAemoYKe 6 coomeemcmeuu ¢
npueedérHHvIMU 6 0.1aHKe obpa3yamu.

Bl | B cocyze c secTkuMu cTeHKaMu HaxofuTcs Tenwit. B cocyn mo6apnsior
HEKOTOpPOe KOJIMYECTBO aproHa, MOAIeP/KUBAsg TEMIIePATypPy IIOCTOSHHOM.
Kak wusmeHsiorcs B pesydbraTe 3TOr0 CleAylolue (pu3udecKue
BEIIMYMHBI: MapIUaIbHOE [IaBJIEeHHWe Telusd, [IaBJIeHue B COCyIe,
CpeIHEKBaIpATHYHAA CKOPOCTb ATOMOB TeIua?

Jna xKaxgol BeIWYWHBI OOpEeIeNTe COOTBETCTBYIOIUH XapakTep
W3MEHEHWUST:

1) yBenuuuBaercs;

2) yMEHbIIIAeTCs;

3) He usMeHseTcd.

SanumuTe B TAOMHIYy BBIOpAaHHBIE HHEMPHI 1A KAKAOH (DUIHIECKOH
BenuduHbl. [[udpbl B 0TBETE MOTYT TOBTOPATHCA.

PUSNUYECKHUE nx
BEJINYHNHDbI N3SMEHEHUNE

A) mapumanbHOe JaBJIEHUE TeJIus 1) yBenmnumBaercs

B) masnenue B cocyme 2) ymenblaercs

B) cpepHerBaspaTMYHas CKOpPOCTh aTOMOB  3) He H3MEHAETCS
reNus

A b B

Orser: |

© MHOO, 2011 r.
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B2 | Ha ouennp G6osbIIOM pAacCTOAHMM JApPYT OT JApyra HAXOAATCA JBA

MeTa/TMIEeCKUX I1apa — :Kejle3HbId U MenHbli. sHeesHbld map Hecer Ha
cebe I0JI0KUTEILHBIH DJIeKTPHUYECKUH 3apA/, 4 MEIHBIH II1ap He 3apsiKeH.
IITapsr Ha TPOMOMKUTEIBHOE BPEMA COEAHUHAIOT MPYT C APYTOM IJIUHHOMN
TOHKOM IIPOBOJIOKOM, KOTOpPyI0 3areM ybOupamor. Haxk B pesyabrare
W3MEHAIOTCA CeAyoInue (QU3NYeCKHe BeIHYWHBL: MOAYJIb PAa3HOCTH
TOTEHIINAJIOB IIIAPOB, MOIYJIb HAMPAKEHHOCTH 3JJIEKTPUIECKOTO II0JI
BOJIM3M IIOBEPXHOCTH CHAPYKM MEIHOIO Iapa, MOLYJb HANPIKEHHOCTH
SJIEKTPHUYECKOrO II0JIS BHYTPH KeJIe3Horo mapa?

Jna xaxaoll BeIWYWHBI OOpPEIEeINTe COOTBETCTBYIOIHUH XapakTep
H3MEHEHHT:

1) yBenuuyuBaercs;

2) yMeHbBIIIaeTCs;

3) He U3MeHAeTC .

3anuiinTe B TAOMMILy BBIOpAHHBIE ITM(MPBLI AJd KAKIOH (DU3HIECKON
BeauuuHbl. Iludpel B 0TBETE MOTYT IIOBTOPATHCA.

PNSNYECKHUE nx
BEJINYHNHBI N3MEHEHWE

A) Momynb pasHOCTH MOTEHIIMAJIOB IIAPOB 1) yBemuuuBaercs

B) Momyns HANPSKEHHOCTH SJIEKTPHYECKOTO  2) yMEHBIAeTCs
mojas  BOMM3HM  TOBEPXHOCTH  CHAPYKH

MEIEOTO mapa 3) He usMeHseTca

B) Mopyns HAUPIIKEHHOCTH BIIEKTPHYECKOTO
[T0JI BHYTPH KEJIE3HOTO Iapa

A b B

Otser: |
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®usuxka. 11 knacc. Bapuanr 1 16

B3 | Bpycok maccoit m mOKOHMTCA HA IMIEPOXOBATOH IJIOCKOCTH, HAKIOHEHHOM

moj yrioM o K ropusoHty. Kosddpuiuent Tpenus Mexay OpycKoM u
IUIOCKOCTBI0 PABEH . ¥ CTAHOBUTE COOTBETCTBHE MEKIY (PU3UIECKUMU
BeIMYMHAMU M (OPMyJIaMM, [0 KOTOPBIM HX MOMKHO PpPacCUMTarh. K
KQKIOM IIO3WUIIMM IIEepPBOr0 Crojdma IombepuTe COOTBETCTBYIOIILYIO
MOBUIAI0 BTOPOTO ¥ 3amHUINNTEe B TAOMHIly BBIOpaHHBIE IUQPHI IO
COOTBETCTBYIOIINMH OYKBAMH.

OPUSNYECKHUE POPMYJIbI
BEJINYUHBI
A) mogynp  pedicrBylomeir  Ha  6pycok  cumel 1) mgsina
HOPMAJIbHOM pPeakKIii HAaKJIOHHOM IIJIOCKOCTH ) umgcoso
B) monynws peiicrBymomieit Ha OPYCOK CHIIBI CyXOTO 3) mgcosa
TpeHus
4) pmgsino
A b
OTBert:

© MHOO, 2011 r.
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B4 | MarepuanbHas To4Ka paBHOMEPHO [BHKETCS IO Yy
oKpy:kHOCTH. B MomeHnT Bpemenu f= (0 Touka ObLIA

pacmosioXKeHa ¥ [BUTAIACh TaK, KAK IIOKA3aHO Ha
pHCYHKe. ¥CTAaHOBHUTE COOTBETCTBHE MEKIY TpaduKaMu
¥ PUBUIECKUMH BETHYNHAMHU, 3aBUCHMOCTH KOTOPBIX OT 0
BpEMEHU 3TH TpauKu MOTYT HPEACTABIATh. K Kaykmoi
TIO3UITUH TIepPBOTO cToI6Ia noxbepuTe
COOTBETCTBYIOIIYI0 IIO3UIMI0 BTOPOTO ¥ 3aIlHUIINUTE
B Ta6auIly BRIGPAHHBIE I[UQPHI II0]] COOTBETCTBYIOIIMMY OyKBaMH.

=Y

TPA®UKN OPUSNIECKHUE BEJINYNHDBI
A) 1) mpoekrua ckopoctu Ha ock OX
2) mpoexkrua ckopoctu Ha ock OY
0 =  3) mpoeknua yckopenus Ha ock OX
4) mpoeknusa yckopeHus Ha ock OY
b)
0
t
Oreert:

© MHOO, 2011 r.

®usuxka. 11 knacc. Bapuanr 1 18

Yactes 3

3adanusa CI1-C6 npedcmaseasiom co60ii 3ada4du, notHOe peuieHue
Komopblx Heob0xodumo 3anucamb 6 6OaanHke omeemose N 2,
Perxomendyemcs npoeecmu npedsapumenbHoe peuteHue Ha 4YepHOBUKe.
IIpu ogpopmaenuu pewenus e 6aaHKe omeemoe Ne 2 3anuwume
cHauanra Homep 3adanus (C1 u m. 0.), a 3amem peuweHue
coomeemcemeyrwweii 3adawu. Omeemubt 3anucvleéaiime YEMKO U
pa3oopuueo. Iloanoe npaeuavHoe peuteHue kKarcdoii u3 3adaw C2-C6
00.12/CHO B6K.1I04AMb 3AKOHbL U (HOpMYIbl, NPUMEHeHUe KOmopblx
Heob6x00umo u docmamo4Ho 048 peweHus 3ada4du, a makKsce
mamemamuieckue npeoopa3oearHuUsl, pactemsl C YUC/IeHHbIM 0meemom
u, npu Heo6x00uMoOcCmu, pUCYHOK, NOSICHAIOWUTL pewenue.

C1 | Ha gHo BBICOKOM MEH3YPKH, HAIIOJIHEHHOH BOMOM, GPOCHIIM IOCTATOYHO
MHOI'0 KPYIIHBIX KPHCTAIJIOB XPOMIIMKA, IIOCJIEe 4Yero MEH3YPKy HaKpPbLIN
KpBINIEYKOM ¥ OCTaBUJIM CIOKOMHO CTOATH HaA CTOJIe B TedeHUe
IUTATEIBHOT0 BpeMeHH. KpHCTAIBI XPOMITHKA PAaCTBOPSAIOTCI B BOJE
O4YeHb MEAJIEHHO, a IUIOTHOCTh IIOJIy4alollerocd 0OpH STOM APKO-
OpaH:KEBOr0 pacTBopa O00JbIlle MJIOTHOCTA YHCTOM BOabl. OmuInuTte, 4TO
OyZeT MPOUCXOAWTh C KPHUCTAIAMH M C KHUIKOCTBIO B MEH3YpPKe C
TedyeHHrueM BPEeMEHH.

C2 | B wusobpaseHHOW HA PpHCYHKE CHCTEME
HIKHUH OpyCOK MOKEeT [BUTaThbCA 110
HAKJIOHHOM ILIOCKOCTH, COCTaBIAIOIIEH C
ropusoHToM yrona = 30°, a BepxHHU
OpyCOK — BOOJb HAKJIOHHOH ILIOCKOCTH,
COCTaBJIAIONIEN C TOPU30HTOM HEKOTOPBIM
yron f. Kosddumment rtpenua wmexay
HUKHAM OpPYCKOM M HAKJIOHHOM ILJIOCKOCTBIO paBeH | = 0,2, TpeHue Mex Iy
BEpXHUM OpPYyCKOM ¥ HAKJIOHHOH IUIOCKOCTBbIO orcyrcrByer. Cuwmras
COCMUHAIINYI0 OpPyCKH HHTHb OYeHb JIETKOM ¥ HEPACTSIKMMOM, H
npenebperass Maccoi GJOKA M TPEHHEM B ero OCH, HaWIuTe, IIPH KaKUX
3HAYEHUAX yria [} HuTh OymeT HATSHYTA.

C3 | Onun Monb MaEaTBLHOTO OJHOATOMHOIO ra3a MepeBOAAT M3 COCTOSHHA 1 ¢
temneparypoi 77 = 300 K B cocTroanue 2 TakuMm 06pasoM, YTO B Te4eHHE
BCETO IIpoIecca JaBJIeHHE ra3a BO3PacTaeT MPSIMO IPOIOPIIMOHAIBHO €ro
o6bemy. B xome sroro mpoiiecca ras IMOJIydaeT KOJHYECTBO TEILIOTHI

Q = 14958 JI:x. Bo crombKO pas n yMEHBINAETCS B Pe3yabTaTe 3TOTrO
mmpoiiecea IIOTHOCTD rasa?

© MHOO, 2011 r.
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C4

_C5 |

_Cs6 |

Heckompko OQWHAKOBBIX MAJIEHBKHAX BONAHBIX KAIEIb, HECYIUX
OJITMHAKOBBIE YJEKTPUUYECKHe 3apsjibl, CIUINCH B OJHY OOIBIINYIO Kammo. B
pesysibTraTe HAMPIKEHHOCTb JJIEKTPHUUECKOTO TIOJS BOJU3U ITOBEPXHOCTH
OOJIBIIION KAl craja B n = 2 pasa OOoNIbIlle HANPSKEHHOCTH II0JI,
KoTopas ObLia y TOBEPXHOCTH MajeHbKOH kKamiu. CKOIBbKO MaleHbEUX
Kameiab CIwiIock B Oombinyoo? Kammm cumrars cdepuyeckumu u
MPOBOAAIIMMH. PafWychl HCXOAHBIX KAIeIb 3HAYUTEIHLHO MEHbIIIe
HAYAIBHOTO PACCTOSHUS MEKILy HAMHU.

IIpamoit crepsens pmmuwmOM L =50cm m Mmaccon
m = 100 r BuCHT B TOPH30HTAJIHLHOM IIOJIOKEHUM Ha
IIBYX BEPTHKAIHHBIX HHUTAX. BOKPYr CTEPIKHSI CO3MaHO
BHEIIHEee OJHOPOHOEe TOPU3OHTAIBHOE MATHUTHOE II0JIe -
¢ maayknuedt B = 1 Tn, nmuauu KOTOPOro HampaBiIeHBI lg
HepHeHAUKyIapHo crep:xHI0. Ilo crep:xHIO mpoTekaer j

TOK cuiioi | = 2 A Tak, Kak MOKa3aHO HA PUCYHKe (BHI C m

ropria crep:kHsa). Cuioy TOKa B CTep:KHE MeIJIeHHO H3MeHAoT. Kaxomy
3HAYEHWIO JOJUKHA CTATh PAaBHOM cHUja TOKA W KAaK OH /[JOJDKEH ObITh
HaIpaBleH [ TOrO, YTOOBI CHJIA HATIKEHWA KAJKIOM W3 HHUTEH, Ha
KOTOPBIX BHUCHUT CTEPKEHDb, YMEHBIIMIACH B 1 = 4 pasa?

B

—_—

Ilpu mnamemum cBeTa Ha IIOBEPXHOCTh ILIATHHBI W3 HEE BbLIETAIOT
doTosaekTpoHbl, uUMemInue ckopocth v=2000 Km/c. 3arem >TUM Ke
CBETOM HAYHMHAIOT O00Jy4aTh aTOMBI BOAOPOIA, BCJIEICTBHE YEro OHU
nonusupyored. Kakyio ckopocTts OyAyT MMeTh SJIEKTPOHBI, BHLIETAIOIIHE
M3 MOHU3MPOBAHHBIX aTOMOB BOIOPOMA, €CIH paboTa BBIXO[A IEKTPOHA
n3 mwiatuabl A = 535B, a oHeprusa wWoHM3aIMH AaroMa BOAOPOIA
E = 13,6 9B? HsvmeHenneM KHHETHYECKOH SHEPIHWH aTOMOB BOAOPOIA
npeHebpeys.

© MHOO, 2011 r.
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HNHCTPYKINA IO BHINIOJHEHHAIO PA0OTHI

l1si BBIMIOIHEHHUS SK3aMeHAI[MOHHON paboThl 1o (usuke oTBoauTCa 4 yaca
(240 munyT). Pabora cocrout us 3 uacreil, BRIIOYAOIINAX 35 3a1aHUM.

Yacre 1 comepsur 25 samanmumit (A1-A25). K rampomy samanuio naercs
4 BapuaHTa 0TBETA, M3 KOTOPHIX MPABUILHBINA TOIHKO OJHH.

Yactb 2 cogep:xut 4 3agaunsa (B1-B4), B KoTopbIX 0TBET HEOOXOAHUMO 3aIIKCATD
B BHIe Habopa 1udp.

Yacts 3 cocrour u3 6 3amauy (C1-C6), nns KoTopbix Tpebyerca OaTh
Pa3BepPHYTHIE PEIIEHHUS.

Ilpu BbMUHCIEHHAX paspelraeTci HCIOJIb30BATh  HEIPOrpaMMHUPYEMbIi
KaJIbKyJIATOD.

BuumarenpHo mpoumTaiiTe KajKq0oe 3aJaHvie MW IpeajaraeMble BapHUAHTHI
orBera, eciii oYU umeTca. OTBedaiiTe TOIBKO MOCIE TOTO, KAK BbI MOHSIN BOIIPOC
¥ IIPOAHAIM3UPOBAIHA BCE BAPUAHTHI OTBETA.

BemmosnusiiTe 3amanus B TOM IOPAAKE, B KOTOPOM OHHM IaHbl. KEciau Kakoe-TO
3aJjaHue BBI3BIBAET Yy Bac 3arpylHeHue, mnpomycture ero. K mpomyiieHHbIM
3aJaHUAM MOYKHO OyIeT BEpHYThCS, €CIIH Y BAC OCTAHETCS BPeMs.

Banner, mnonydeHHble BaMuM 3a BBIIOJHEHHBIE 3aJaHUd, CYMMHUPYIOTCAH.
ITocrapaiiTech BBITTOTHUTH KAK MOKHO 0OJIbIIe 3aaHii 1 HAOpaTh HANOOJIbIIIEee
KOJIMIECTBO (aLIOB.

sRenaem yecnexa!

© MHOO, 2011 .
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Hu:xe npuBenenb! CripaBouHbIe JaHHbBIE, KOTOPBIE MOTYT ITOHAI00UTHCI BaM IIPH
BBIITOJIHEHWH PAOOTHI.

Hecarnanbie IpUCTABKH

®usuxka. 11 knacc. Bapuanr 2

CooTHollleHHE MEKIY PA3IHIHBIMUA €THHAIIAMI

TeMIlepaTypa

0K =-273°C

aToOMHas eIUHUIIA MaCChI laewm = 1,66-10“27 KT

1 aToMHAaA eTUHHIIA MAaCChl DKBUBAJIEHTHA 931,5 MsB

1 57IeKTPOHBOJBT 15B = 1,6-10_19 I

Macca gacTuir

snmerTpoHa |9 1-10 %! kr = 5,5-10 4 a.e.m.
mporoHa  [1,673-10°27 kr = 1,007 a.e.m.
HeHTPOHA |1 675-10727 kr = 1,008 a.e.m.

ILnoTHOCTH IIOACOJTHEYHOT0 Macia  |900 RI‘/M3

BOJIBI

1000 kr/m° |amoMuEEsA 2700 xr/m°

IpeBecuHbl (cocHa) (400 Rr/M3 sKemesa 7800 KI‘/M3

KepoCrhuHa

800 kr/m°®  |pTyTH 13600 kr/m°

Hamnmeno- 0603Ha- Mno:xn- Hamnmeno- O603Ha- |MHOXH-
BaHHUeE geHue TeJab BaHHUeE geHue TeJab
rura r 10° CaHTH c 1072
Mera M 106 MIWLIA M 1073
KHJIO K 103 MHKPO MK 1078
reKTo r 102 HAHO H 107
Ierun I 10‘1 IIHKO o 1()‘12
KoncTanThl

YHCIIO 7T nw=3,14

yCKOpeHHe CBOOOHOTO MaIeHuA Ha 3eMiie g =10 M/c2

TpaBUTAIMOHHAA [IOCTOSIHHAS G= 6,7-10_11 H'M2/KI‘2

YHHBepCcaIbHAsA ra30Basi HOCTOTHHAS R = 8,31 [I:x/(monn K)

mocrosHHaa BonbiMana k =1,3810723 Hax/K

nocTosHHAsg ABoraapo N, = 6-1023 moms !

CKOPOCTH CBETa B BaKyyMe c=3108 Mm/c

K03 PHUIMEHT ITPOIOPIIHOHATBHOCTH S S 9-10° H-m2/Kn2

B 3akoHe Kymona 4meg

MOZYJb 3apsa/a dIEKTPOHA (3IeMeHTapPHBIH _19

SIIEKTPUYIECKUI 3aps) e=1610"" K

nocrosiuHasn [lnanka h = 6,6-10_34 Jaxe-c

© MHOO, 2011 .

YaeanrHasa TEILJIOEMKOCTE

BOJIBI

4.2-10 3 I/ (xrK) amomuana (900 ux/(kr-K)

apaa

2.1-10 3 Jisx/(xr-K) Menu 380 Jl:x/(xr-K)

Here3a

640 I:x/(xr-K) qyryHa 500 I:x/(xr-K)

CBHHIIA

130 I:x/(xr-K)

YaeabHas Temwiora

© MHOO, 2011 .
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mapoo6pasoBaHus BOJbI

2.3-10 ® Tx/wr

IJIaBJIEHHUA CBHHIIA

2,5:10 * Ilzx/wr

IIaBJIEHHUA JIbJa

3,3-10 ® T:x/kr

HopmasnbHbI€e yCIOBHA: [TaBIeHUE 10° Ila, Temmeparypa 0°C

Moaspuasa macca

®usuxka. 11 knacc. Bapuanr 2

Yacts 1

IIpu evinoanenuu 3adanuii wacmu 1 e 6aanke omeemoe N 1 nod
HOMepoMm 8binoItHAeM020 eamu 3adanus (A1-A25) nocmasvme 3nax «X»
6 K.1lemouKe, HOMep KOMOpOli coomeemcmeyem Homepy 6bIOPAHHO020

eamu omeema.

asora 281073 kr/Moms Kuciopona 321073 kr/momn
aproHa 401073 KI/MOJIb JIATUSA 61073 KI/MOJb

BOZOpOZA 2-10_3 KI'/MOJIb MonubneHa 96-10_3 KI'/MOJIb
BO3IyXa 291073 kr/Momb HeoHa 20-10~3 kr/momn
renus 4-1072 kr/moms YIJIEKHCIIOTO rasa 44-1073 xr/Moms

© MHOO, 2011 .

_Al |

Marepuannuas TOYKA nemxerca oM
npamonuueino Baoab ocu OX. Ha pucynke ?
MpuBefieH rpaduK 3aBUCUMOCTH ITPOEKI[UH | \
CKOPOCTH U 9TOM TOYKM Ha OCh OX or ([\ 3 t¢
Bpemenu ¢. YeMy paBeH MOAYJIb YCKOPEHUSA -
3TOY MaTEePHUAIBHOU TOUKHU? i
1) 1/6 m/c” 2) 1/3 m/c? 3) 0,25 w/c? 4) 4 /e

Teno geuxercs Bmonb ocu OX mon meficTBHEM CHIIBI, IPOEKIUSI KOTOPOM

Ha 9Ty och paBHa 3 H. B rabmuie mpusemeHa 3aBHCHMOCTH IPOEKI[AU

ckopocta v aroro Tena Ha ock OX or Bpemennm {. Yemy pasHa Macca

rena?
t,c 0 2 4 6 8
Vs Mm/c 0 3 6 9 12
1) 4,5 kr 2) 2 kr 3) 3 Er 4) 0,25 Kr

Ha riagxomM ropusoHTAIBHOM CTOJIE JIEKHT JOCKA, a Ha Hel — Kyouk. K
KyGHKy IIPHUKIaIbIBAIOT TOPH30HTAIBHO HANpPABIEHHYI0 CHIy F, B
pesynbTaTe Yero BCA CHCTEMa HAUYMHAET IBHUTAThCI 10 croiay. Kyma
HampasjeHa CUIa TPEHUA, IeHCTBYIOIIAa CO CTOPOHBI JOCKU HA KyOUK?

—

F
-]

7777977777777777777777777777777777777777'777‘

1) Baeso (<)
2) Bmpaso (—)
3) Mosker OBITH HAIIPABJI€HA U BIEBO (<) , ¥ BIpaso (—) .

4) cuia TpeHwusd, HEHCTBYOIIas CO CTOPOHBLI KyOHKa HA IOCKY, paBHA
HYJIIO.

© MHOO, 2011 .




®usuxka. 11 xnacc. Bapuanr 2 7

A4 | IBa Tena qBUKYTCA HaBCTpPedy APYT IPYTY TaK, KAK IOKA3aHO HA PHUCYHKe.
Kakum pomxen 6bITh MOAYIb CKOPOCTH U IEPBOTO TeJIa I TOTO, YTOOBI
10CJIe COYJAPeHUs U CITUIAHUS Tela MPOIOJLKAIN [BUTATHCI BIPABO?

m o 2m
: u—" Yy 3
1)u2200 2) uzy, 3)u>21}0 4) u>vy,

A5 | IlepBoHauanabHO HemneOPMUPOBAHHYIO MHPYKUHY MeAJeHHO ckanu. llpm
STOM CHJIA YIPYTOCTH IPYKUHBI

1) coBepimiIa IOJOKUTEIBHYIO paboTy.
2) comepImia OTPUIIATEIBHYO PaboTy.
3) He cosepinia padoThL.

4) Morja COBEpPIINTb KaK ITOJIOMKHUTENbHYIO, TAK W OTPHUIATEIbHYIO
pabory.

A6 | Ilpu xonebaHuMAX OPYKUHHOTO MAATHUKA HA TIaJKOM TOPU30HTAIBHOM
CTOJIE TIOTEHI[UATLHASA SHEPIUI Ae(POPMUPOBAHHOHN IPYKUHBI IPUHAMAET
MaKCUMAaJIbHOE 3HAYEHNe

1) 1 pas 3a mepwuoj Koebauuit 2) 2 pasa 3a mepuoj KoaeOaHui

3) 3 pasa 3a mepuoj Koebanui 4) 4 pasa 3a mepuoj KoJebaHui

A7 | Ha pucynke npuBefieHbl TpaUKd 3aBUCUMOCTEH KUHETUYECKOU DHEPTUU
Ey Tera orT BpeMeHH M IOTeHIIMAIBHOM JHEPTHMH K[y 9TOro e Tela OT

BpPEeMEHH. Kax usmenserca B TeueHue IIEPBBIX OECATH CEKYHJ IIOJIHad
MexaHn4dYeCKasd oHeprusa 3Toro Tena?

El{ 5 ,U,}K E” s ,«U.}.K

2
. 15

0 10 ¢

2) yBenmuuBaercs

v 10 1,c
1) ymensinaercs

3) He usMeHgeTCA 4) 0JHO3HAYHO OTBETHUTH HEJIb3d

© MHOO, 2011 .
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A8 | JlaBineHme uzneanrpHOTO rasa yseaumauiaock. 1Ipu sTom ero remmneparypa
1) yBenmuunacs.

2) yMeHbBUINIACS.
3) He U3MeHHUIACH.

4) Moria U yBeIWIUTHCA, M YMEHBIIUTECH, U OCTAThCA 6€3 M3MEeHEeHHH].

A9 | B 3amMKHyTOM KeCTKOM cocyne HaxomaTca 1 Momb azora u 1 MOJb
gucinopoga. CKOIBKO MOJeH KHCIOpOoaa HYyMKHO 100aBUTH B COCYQ,
TIOIePKUBAs TEMIIEPATYPY MOCTOSHHOM, YTO0OBI B pPE3y/IbTaTe IABICHUE B
cocyze Bo3pocio B 4 pasa?

1) 2 mona 2) 4 monsa 3) 6 monei 4) 8 monei

A10 | Ha pV-guarpamme mokasasbl IIPOIlECChI, COBEPIIaeMble Hal OMHUM MOJIEM
umeanbHoro rasa. Touku 1, 2 u 3 jemar Ha omgHoN msorepme. B raxom
mporecce ra3 OOMEHSJICI C OKPYKAWI[UMHU TeJaMH HAWMEHBIINM

CyMMapHbIM KOJIHYE€CTBOM TEILIOTHI?

p
1 > 4
A 3 | J
5 “
T
. 7
1) 1542
2) 15352
3) 15552

4) Bo Bcex Tpex mporieccax ras mOJydYWJ OT HATPEBATeNs OJUHAKOBOE
KOJIMYEeCTBO TeILIOTHI.

A1l | KIII TemoBoro gBuraTens yMeHbIIAeTCA IPHU
1

) YBEIMUEHHU TEMIEpaTyphbl Tejld, WCIONb3yeMOr0 B KAYeCTBe
HarpeBartesd.

2) yBenmwdueHWH TeMIEepaTypbl Tejla, HCIOAb3yeMOT0 B KadyecTBe
XOJIOJUILHUKA.

3) yMeHbIIEHWH TeMIepaTypbl Telld, WCIOIb3yEMOr0 B KauecTBe
XOJIOTWIBHUKA.

4) omXHOBPEMEHHOM YBEIWYEHWH TEMIIEPATYPHI Teja, UCIOIb3yeMOTO B
KadecTBe HarpeBaTelsd, U YyMeHBIIEHHNW TeMIIepaTyphl Teja,
HCIIOJIb3yeMOT0 B KaueCTBe XOJOAUIBHUKA.

© MHOO, 2011 .
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A12 | B cocyzne mocrosHHOro o6beMa HAXOMWUTCH WAEAJIbHBIN ra3. B HavambHOM

Al13

Al4

Al5

cocrodHnn ra3 wmMmeer nasneHwe 1 arm. um Temmeparypy 300 K, a B
KOHEYHOM COCTOSHHH ras mMeer nasieHue 2 atm. u temneparypy 500 K.
W3 ananmsa 5TUX JaHHBIX MOKHO CIEIATh BBHIBOJ, UTO

1) B COCyJe B Ha4YaJbHOM MW B KOHEYHOM COCTOAHHH HaXOJUTCS
OJJMHAKOBO€ KOJIMYEeCTBO rasa.

2) B COCyJe B HA4YaJIbHOM COCTOSHHHU HAXOOUTCH 007bIlIee KOJHIECTBO
rasa, 4eM KOHE€YHOM COCTOSHHH.

3) B COCyae B HAYaAJIbHOM COCTOAHHH HAXOAUTCSI MEHbIlee KOJIUYIeCTBO
rasa, 4eM KOHE€YHOM COCTOSHHUH.

4) yCTaHOBHTH COOTHOIIIEHHWE MEKIy KOJHMYEeCTBAMH rasa B COCyle B
HaYaIbHOM M B KOHEYHOM COCTOSTHHUH HEBO3MOKHO.

Hamnpsa:xernocts 9IIEKTPOCTATHIECKOTO mosd,
CO3JIAHHOTO B TOYKe A HECKOIbKIMU
HETOABIKHBIMHA TOYEYHBIMH 3apsafaMu, paBHA E u
HampaBjeHa TaK, KAk I[IOKA3aHO Ha pHCyHKe. B
KaKyi0 TOYKY HYKHO IIOMECTHTH COOTBETCTBYIOIIMM o
ob6pasoM HOA00pPaHHBIA TOYEUHBIA 3apsj IJIs TOrO,
9T00BI HANPIIKEHHOCTh MONA B TOuKe A crama
PaBHOM HYJI0?

D
°

E
— .
A ¢

1) B touxy B.
2) B touxy C.
3) B rouky D.
4) B rouxy B wiu B Touky C.

HOTeHI_II/IaJI Touku A IIPOBOOA MEHBbIIIEe, YeM IIOTEHIIUA TOYKH B. U3 sToro
clenyeT, 4YTO TOCTOAHHBIN 3JIEKTPHUUYECKUH TOK

1) Teuer mo mpoBoay OT TOYKHU A K Touke B.
2) Teder mo IPOBOAY OT TOYKHU B K Touke A.
3) Moker Teub 10 IPOBOAY B JIOOOM HAIPABICHUH.

4) He MOKET Te4b I10 IIPOBOLY IPH TAKUX YCIOBUIX.

Cuna TOKa, MPOTEKAIOIero yepes KATymky uHAyKTHBHOCTBHIO 0,08 T'H,
paBHOMepHO y6bIBaeT Ha 0,4 A 3a Kamayio cekyHAy. Uemy paBHa IO
Moy JIC caMOMHAYKITNHY, BOSHUKAOIIAA B KATYIIIKE?

1) 5B 2) 02B 3) 32mB 4) 2B

© MHOO, 2011 .
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Al6 | Kax u Bo CKOIBKO pa3 WM3MEHHTCI YacToTa COOCTBEHHBIX
3JIEKTPOMATHUTHBIX KOJebaHWH B M300paKEHHOM HA PHCYHKe KOHTYPE,
€CJIU IIePEeBeCTH KU U3 II0JI0KeHusI 1 B mosomxenue 27

i
—i=s

/000000
L

1) ymenbmwuTcs B 2 pasa 2) yBemmuurcs B 2 pasa

3) YMEHBIIIUTCA B ﬁpa;?, 4) YBEJIUYUTCA B \/Epas

A17 | Ha pucynre nokasau npeamer 11 u ero uzobpaskenue Y, raBaemoe TOHKOM
AuH30M ¢ onTmdeckod ocklo 00,.B Kakoii TOYKe HAaXOAUTCA ONMH H3

¢oxycoB nuH3BI?
lrl
|

[0
=

o

E= 3

s

2

0,

1) B rouke 1 2) B Toure 2
3) B Toure 3 4) B Touxe 4
Al18 | Ha pucyHke  mOKazaHO  yBelIHYEHHOE  H300paKeHHWe  y4acTKa
I PaAKIIIOHHON pelreTkr. YeMy paBeH IIepHO] STOH pPelleTKn?
3 MKM
I 7 MKM
1) 7 MM 2) 3 MEM 3) 10 Mmrm 4) 4 MEM

© MHOO, 2011 .
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Al9 | B xaroM HanpaBleHHM TedYeT JIEKTPHYECKHE TOK IO mepeMblike AB B
Ilenwu, cxema KOTOpO# MoKasaHa Ha PUCYHKe?

3 Om B 9 Om
-

.
20 4 60m

1) Ot Touru A k Touke B.
2) Ot Touku B & Touke A.
3) Toxk mo mepeMbIUKe HE TEYeT.

4) HanpaBneHI/Ie IIPOTeKaHUud TOKa II0 IIepeMbIMKe OJHO3HaA4YHO
YKa3aTb HEBO3MOHO.

A20 | OupiTel 110 HAOGIOAEHUI AUPPAKIUKA SJIEKTPOHOB HA JBYX IIEJIAX
ABJIAIOTCS

1) sKcnepuMeHTAIbHBIM
doroaddexrra.

2) moarBep:kaeHueMm rumoredsl Jlyu ge DBpoina o Hamwmumm y
SJIEMEHTAPHBIX YACTHUI] BOTHOBBIX CBOHCTB.

IIOATBEPKICHUEM CyIlieCTBOBaHUS

3) moaTBep:kIeHreM KBAHTOBBIX IIOCTYJIaToB Bopa.

4) SKCIEepPUMEHTANBbHLIM OCHOBAHMEM [JjIi IIOCTYJIATOB  TEOPHH
OTHOCUTEJIBHOCTHA OUHILTEHHA.

A21 | Ha pucyHke mpuBejieHa cxeMa DHEPIeTHHECKHX IepexonoB E j
Z-)JIeICTPOHa B aToMe. CXeMa CBHHeTeJIbCTByeT O TOM, 4YTO 9TOT
aTom 04
E,
E,
Ly oy
Ey

1) Tonbko morsoman )OTOHBL.
2) TONBKO HUCILyCKATI (DOTOHBI
3) U IIOIJIOIIAJI, M MCILyCKAJI (POTOHBI.

4) He TOIJIOIIAT U HE UCIYyCKAJ (DOTOHBI.

© MHOO, 2011 .
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A22 | Bera-usnydenune npezacrasiseT co00H IIOTOK
1) mporonoB 2) doroHoB

3) 9IIeKTPOHOB 4) He’TPOHOB

A23 | B pe3yabTaTe peakiuu TEPMOSAEePHOr0 CHHTe3a ‘;’T + %T - gHe + 26n u3
IBYX sifiep TPUTHsA MHOJydaloTCA SApo reiud U ABa HedrTpona. Macca simpa
Tputua cocraBiager 3,016 a.e.Mm., a sagpa remus 4,003 a.e.m. Kakasa
SHEPTHUs BBIAEIAETCI B Pe3yIbTaTe IPOTEKAHUI 3TOM PeaKIuu?

1) ~12 MsB 2) ~951 MsB 3) ~2809 MsB  4) =919 MasB

A24 | Ha pucynke 1mokasaHa cxeMa yCTAaHOBKH mid S
MIPOBENEHUA DKCIEPUMEHTOB, I[EIbI0 KOTOPBIX SBJISETCH
oOHapysKeHHe ABJIEHUA 3IEKTPOMATHUTHOH HWHAYKIIHH.
JKcriepuMeHTaIbHAA YCTAHOBKA COCTOUT us
HaMOTAHHOU Ha IIOJIBIM KapKac IPOBOJOYHON KaTYIIKH,
BBIBOABI  KOTOPOHM  IO[ICOEJMHEHBI K KJIeMMaM
ammepmerpa. Hax karymkoi saxperuieH I'IOCTOHHHI:II/I
MarHuT. [IpoBoAsTCS CIemyIOIIue OMbITHI:

1) KaTyIIKy yaaaaioT OT MAarHUTa;

2) KaTyIIKy OpUOIHKAIOT K MATHUTY;

3) KaTyIky noBopauusaioT Ha 90°.

B kaxom skcrepuMenTe sBieHne 6yaeT 06HAPYKeHO?

1) Toabko B IepBOM. 2) Toabko BO BTOPOM.

3) Toabko B TpeTheM. 4) Bo Bcex Tpex.

© MHOO, 2011 .
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A25 | [lna SKCHEPUMEHTAIBHOTO U3YYEeHUS CHJIbI  YIPYTOCTH  YIEHUK
HCIIOIb30BAN IPYKUHY U JUHEHKy. [[pukpenus onuH 13 KOHIIOB IPYKUHBI
K Kpalo CTOoJIa, OH IIOJIOKHJ PpANOM JIMHEeHKy TaK, Kak II0KasaHO Ha
pucynre 1. 3aTeM y4eHWEK MPUIOKWI KO BTOPOMY KOHILY IPYKUHBI CHILY,
MOAYJIb KOoTOpo# paBeH 8 H, B pesynbrare uero mpy:kuHa CiKalach BIOIb
CTOJIa TaK, KaK II0Ka3aHOo HA PUCYHKe 2.

4 cm

Kakoe(-ue) w3  yTBep:KIOEeHHH  COOTBETCTBYET(-IOT)
sKcrepuMeHTa’?

A. JInsa nanHOM IpY:KUHEI CIIpaBeIInB 3aKoH ['yKa.

B. Cpennss eCcTKOCTh IPY:KHHBI IIPU €e CIKATHU OT 8 c¢M 10 4 cM paBHA

pesyabTaTam

200 H/m.
1) Tonpko A 2) tonbko b
3) uA,ub 4) su A, uu B

© MHOO, 2011 .
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Yacrts 2

Omeemom K 3a0aHusam Imoil uacmu (B1-B4) saeasemcs
nocaedoeameavnocmsv yugp. Bnuwmume omeemwvt cHauana é mexcm
paoomuvi, a 3amem nepeHecume ux 68 0.1aHK omeemoe Ne 1 cnpasa om
HOMepa coomeemcmaeynuiezo 3a0aHU, HAYUHAS C Nepeoll KJaemouKu,
6e3 npobenos u KAKUX-AUOO0 OONOJIHUMEAbHBLIX cumeonros. Kaorcdyro
yugpy nuwume 6 0modebHOU KjaAemoYKe 6 coomeemcmeuu ¢
npueedérHHvIMU 6 0.1aHKe obpa3yamu.

Bl | B cocyne ¢ :xecTkMMU CTeHKaMu HAXOJUTCS CMech Telus W apros€a. B
cocyn [o0aBIAOT HEKOTOPOE KOJNHYEeCTBO aproHa, IOALEep:KuUBast
TeMIepaTypy IIOCTOSHHOH. Kak u3MeHAOTCS B pe3yJabTaTe 3TOro
cienymomye (pU3NUYECKHe BEINYMHBL: MAapIUAJbHOE IABJIEHHE TeJud,
napuuanbHOe JABJIEHME aproHa, CPeAHEKBAIPATHYHAS CKOPOCTb aTOMOB
aproua?

Jaa  Kamkmol BeIWYHWHBI OMpPENeINTe COOTBETCTBYIOIIHE XapakTep
M3MEHEHWUST:

1) yBenuuuBaercs;

2) yMeHbIIIaercs;

3) He u3MeHseTCH.

SanumuTe B TAOMHIYy BBIOPAaHHBIE HHEMPHI 1A KAKAOH (DU3HIECKOH
BeanunHbl. [[udpbI B 0TBETE MOTYT TIOBTOPSITHCS.

PUINYECKHUE nXx
BEJINYHNHDbI N3SMEHEHUE

A) mapumanbHOe JaBIEHUE TeIusd 1) yBenmnumBaercs

B) mapnmansHOe qaBjieHne aproHa 2) ymeHbIIaeTcs

B) cpenHerkBaspaTMYHads CKOPOCTH AaTOMOB  3) He U3MEHSeTCS
aprona

A b B

Ortser: |

© MHOO, 2011 .
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B2 | Ha ouennp 6osbIIOM pAacCTOAHMM JApYT OT JApyra HAXOAATCA JBA

METAIJINYECKUX Iapa — MeQHBIM U jKelesHbId. MemHbIl miap Hecer Ha
cebe OTPHUIATENLHBIH SJIEKTPUYECKMH 3apsl, a JKele3HbId Iap He
sapsxed. [llapbl Ha IPOXOIKUTENBFHOE BpEeMS COEIUHIIOT APYT C APYroM
ITUHHON TOHKOH TIPOBOJIOKOM, KOTOpylo 3arem yoOupaior. Kak B
pesynbTaTe H3MEHSIOTCH Clenyolnne (PU3NYECKHe BeIHYHMHBI: MOMYJb
Pa3HOCTH IIOTEHIIUAJIOB IIAPOB, MOIYJb HAIPIIKEHHOCTH JIEKTPUYECKOTO
monaA BOMM3W IIOBEPXHOCTH CHAPY:KHM METHOTO Iapa, MOXYJb
HAIPSKEHHOCTH SJIEKTPHYECKOTO MI0JIA BHYTPH KeJIe3HOro Iapa?

Hdunsa Kammoi BeIWYMHBI OIPeNeNnTe COOTBETCTBYIOIIMH XapakTep
W3MEHEeHWSI:

1) yBenuuuBaercs;

2) yMeHBIIIaeTCs;

3) He u3MeHseTcs.

3anuiinuTe B TAOMMIly BBIOpAHHBIE IM(MPBLI AJd KAKIOH (DU3HIECKOH
BestmuuHbI. I[MdphI B 0TBETE MOTYT IIOBTOPATHCA.

PNSNYECKHUE nx
BEJINYHNHBI N3MEHEHWE

A) Momynb pasHOCTH MOTEHIIMAJIOB IIAPOB 1) yBemuuuBaercs

B) Momyns HANPSKEHHOCTH SJIEKTPHYECKOTO  2) yMEHBIAeTCs
mojas  BOMM3HM  TOBEPXHOCTH  CHAPYKH

MEIEOTO mapa 3) He usMeHseTca

B) Mopyns HAUPIIKEHHOCTH BIIEKTPHYECKOTO
[T0JI BHYTPH KEJIE3HOTO Iapa

A b B

Otser: |

© MHOO, 2011 .

®usuxka. 11 knacc. Bapuanr 2 16

B3 | Bpycok maccoit m TmOKOHMTCA HA IMIEPOXOBATOH IJIOCKOCTH, HAKIOHEHHOM

IoJ, YIJIOM d K TOpu30HTY. HKosdduimeHT TpeHusa Mexay OpyCKOM u
IJIOCKOCTHI0 PaBeH . ¥ CTAaHOBUTE COOTBETCTBHE MEKIY (PU3HUECKUMU
BeIMYMHAMU M (OPMyJIaMM, IO KOTOPBIM HX MOMKHO PacCUMTarh. K
KQKIOM IIO3WUIIMM IIEePBOr0 CToj0Ima IoAbepHuTe COOTBETCTBYIOIILYIO
MOBUIAI0 BTOPOTO W 3aMHIIUTE B TAOIHIy BBIOpAaHHBIE NH(MPHI IO
COOTBETCTBYIOIIUMH OYKBAMH.

OPUSNYECKHUE POPMYJIbI
BEJINYUHBI
A) moaynp geldcTBylOlIe Ha IDIOCKOCT CcHiabl 1) mgsina
IaBieHusa 6pycka 2) UMgCosa
B) moxyns meiicTByIOIEH HA ILUIOCKOCTDH CHJIBI CYXOrO 3) Mmgcosa
TpeHus
4) pmgsino
A b
OtBerT:

© MHOO, 2011 .
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B4 | MarepuanbHas TouKa paBHOMEPHO [BHKETCA IO )

okpy:xHOCTH. B MomenT Bpemenu f= (0 Touka ObLIa
pacmosioKeHa W [BUTAJIACH TAK, KAK IIOKA3aHO Ha
PHCYHKe. Y CTaHOBHTE COOTBETCTBHE MEKIY TpadpuKaMu
U (PUBHYECKUMH BEIUIHMHAMU, 3aBUCHMOCTH KOTOPBIX 0
OT BpeMeHH 3TH TpaduKd MOTYT MHPEACTABIATH. K
KaKI0H TO3UIMM TEepBOro croubia mojbepure
COOTBETCTBYIOIIYIO IO3WUIIHI0 BTOPOrO W 3AIWIIUTE B

TabJaHIy BHIOpAHHbBIE IU(P5I [0 COOTBETCTBYIOIUMH OYKBAMH.

ITPA®PUKU OU3NIYECKHUE BEJINYNHBI
A) 1) mpoekmusa ckopoctu Ha ock OX
/’\ /\ 2) npoernusa CKopocTH Ha ock OY
0 > 3) mpoexmusa yckopenus Ha ock OX
4) mpoeknua yckopenusa Ha ock OY
B)
0
Oreer: |-

© MHOO, 2011 .
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Yactes 3

3adanusa CI1-C6 npedcmaseasiom co60ii 3ada4du, notHOe peuieHue
Komopblx Heob0xodumo 3anucamb 6 6OaanHke omeemose N 2,
Perxomendyemcs npoeecmu npedsapumenbHoe peuteHue Ha 4YepHOBUKe.
IIpu ogpopmaenuu pewenus e 6aaHKe omeemoe Ne 2 3anuwume
cHauanra Homep 3adanus (C1 u m. 0.), a 3amem peuweHue
coomeemcemeyrwweii 3adawu. Omeemubt 3anucvleéaiime YEMKO U
pa3oopuueo. Iloanoe npaeuavHoe peuteHue kKarcdoii u3 3adaw C2-C6
00.12/CHO B6K.1I04AMb 3AKOHbL U (HOpMYIbl, NPUMEHeHUe KOmopblx
Heob6x00umo u docmamo4Ho 048 peweHus 3ada4du, a makKsce
mamemamuieckue npeoopa3oearHuUsl, pactemsl C YUC/IeHHbIM 0meemom
u, npu Heo6x00uMoOcCmu, pUCYHOK, NOSICHAIOWUTL pewenue.

C1 | Ha gHo BBICOKOM MEH3YPKH, HAIIOJIHEHHOH BOMOM, GPOCHIIM IOCTATOYHO
MHOI'0 KPYIIHBIX KPHCTAIJIOB XPOMIIMKA, IIOCJIEe 4Yero MEH3YPKy HaKpPbLIN
KpBINIEYKOM ¥ OCTaBUJIM CIOKOMHO CTOATH HaA CTOJIe B TedeHUe
IUTATEIBHOT0 BpeMeHH. KpHCTAIBI XPOMITHKA PAaCTBOPSAIOTCI B BOJE
O4YeHb MEAJIEHHO, a IUIOTHOCTh IIOJIy4alollerocd 0OpH STOM APKO-
OpaH:KEBOr0 pacTBopa O00JbIlle MJIOTHOCTA YHCTOM BOabl. OmuInuTte, 4TO
OyZeT MPOUCXOAWTh C KPHUCTAIAMH M C KHUIKOCTBIO B MEH3YpPKe C
TedyeHHrueM BPEeMEHH.

C2 | B wusobpaseHHOW HA pHCYHEKE CHCTEME
HWKHUH OpyCOK MOMKEeT [BUTraThbCA II0
HAKJIOHHOM TIJIOCKOCTH, COCTaBJIAIONIEH C
ropusoHToM yroa o = 30°, a BepxXHUH
OpYyCOK — BIOJIb HAKIOHHOHM ILIOCKOCTH,
COCTaBJIAIONMIEN C TOPH30HTOM HEKOTOPBIA
yron [. Koaddumnment rtpenus wmexmy
HIKHAM OpPYCKOM M HAKJIOHHOM ILJIOCKOCTBIO paBeH | = 0,2, TpeHue Mex Iy
BEpXHUM OpPYyCKOM ¥ HAKJIOHHOH IUIOCKOCTBbIO orcyrcrByer. Cuwmras
COEIUHAIONIYI0 OpPyCKM HHTb OYEHb JIETKOM ¥ HepacTsSIKUMON, W
npeHebperas Maccoi 0JI0Ka M TPEHWEM B €ro OCH, HaWAWTe, NMPU KaKUX
3HaYeHUAX yria 3 HuTh OymeTr HaTdHyTA.

C3 | Ogun Monb HAEATBHOTO OJHOATOMHOIO ra3a IIEPeBOIAT M3 COCTOAHHI 1 ¢
remueparypot 77 = 300 K B cocrosHme 2 takum 00pasoM, 4TO B TeUeHHE

BCEro TIpoIlecca MaBjeHHe rasa BO3PACTAeT IIPAMO IPOMOPIIHOHAILHO €ro
obbemy. B xome sroro mporecca ras IoJydaeT KOJHYECTBO TEILIOTHI
@ = 14958 JI:x. Bo croimbKO pas n yMEHBIAETCS B PE3yabTaTe 3TOro
IpoIrecca IUIOTHOCTD rasa’?

© MHOO, 2011 .
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C4

_C5 |

_Cs6 |

Heckompko OQWHAKOBBIX MAJIEHBKHAX BONAHBIX KAIEIb, HECYIUX
OJITMHAKOBBIE YJEKTPUUYECKHe 3apsjibl, CIUINCH B OJHY OOIBIINYIO Kammo. B
pesysibTraTe HAMPIKEHHOCTb JJIEKTPHUUECKOTO TIOJS BOJU3U ITOBEPXHOCTH
OOJIBIIION KAl craja B n = 2 pasa OOoNIbIlle HANPSKEHHOCTH II0JI,
KoTopas ObLia y TOBEPXHOCTH MajeHbKOH kKamiu. CKOIBbKO MaleHbEUX
Kameiab CIwiIock B Oombinyoo? Kammm cumrars cdepuyeckumu u
MPOBOAAIIMMH. PafWychl HCXOAHBIX KAIeIb 3HAYUTEIHLHO MEHbIIIe
HAYAIBHOTO PACCTOSHUS MEKILy HAMHU.

IIpamoit crepsens pmmuwmOM L =50cm m Mmaccon
m = 100 r BuCHT B TOPH30HTAJIHLHOM IIOJIOKEHUM Ha
IIBYX BEPTHKAIHHBIX HHUTAX. BOKPYr CTEPIKHSI CO3MaHO
BHEIIHEee OJHOPOHOEe TOPU3OHTAIBHOE MATHUTHOE II0JIe -
¢ maayknuedt B = 1 Tn, nmuauu KOTOPOro HampaBiIeHBI lg
HepHeHAUKyIapHo crep:xHI0. Ilo crep:xHIO mpoTekaer j

TOK cuiioi | = 2 A Tak, Kak MOKa3aHO HA PUCYHKe (BHI C m

ropria crep:kHsa). Cuioy TOKa B CTep:KHE MeIJIeHHO H3MeHAoT. Kaxomy
3HAYEHWIO JOJUKHA CTATh PAaBHOM cHUja TOKA W KAaK OH /[JOJDKEH ObITh
HaIpaBleH [ TOrO, YTOOBI CHJIA HATIKEHWA KAJKIOM W3 HHUTEH, Ha
KOTOPBIX BHUCHUT CTEPKEHDb, YMEHBIIMIACH B 1 = 4 pasa?

B

—_—

Ilpu mnamemum cBeTa Ha IIOBEPXHOCTh ILIATHHBI W3 HEE BbLIETAIOT
doTosaekTpoHbl, uUMemInue ckopocth v=2000 Km/c. 3arem >TUM Ke
CBETOM HAYHMHAIOT O00Jy4aTh aTOMBI BOAOPOIA, BCJIEICTBHE YEro OHU
nonusupyored. Kakyio ckopocTts OyAyT MMeTh SJIEKTPOHBI, BHLIETAIOIIHE
M3 MOHU3MPOBAHHBIX aTOMOB BOIOPOMA, €CIH paboTa BBIXO[A IEKTPOHA
n3 mwiatuabl A = 535B, a oHeprusa wWoHM3aIMH AaroMa BOAOPOIA
E = 13,6 9B? HsvmeHenneM KHHETHYECKOH SHEPIHWH aTOMOB BOAOPOIA
npeHebpeys.
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Kpurepnu onneHUBaHNA 3aJaHUH C PA3BEPHYTHIM OTBETOM

Ha nHO BBICOKOI MeH3YpKH, HAMOJIHEHHOW BOAOM, OPOCHIM TOCTATOYHO
MHOTO KPYITHBIX KPHCTAJIOB XPOMITMKA, IIOCJIE Yero MEH3YPKY HAKPBLIN
KPBIIIIEYKONM W OCTAaBUJIM CIIOKOMHO CTOSTh Ha CTOJEe B TeYeHHe
IJIATEILHOTO BpPEeMEHH. KpHcera/uibl XpOMIIHMKA PACTBOPIIOTCA B BOJIE
OYeHb MeMJIEHHO, a INIOTHOCTH TIOMYYaloIerocs IIPH STOM SPKO-
OpPaHIKEeBOr0 pacTBOpa OOJIbIe IUIOTHOCTH YHCTOM Boabl. Omuinwre, 4TO
OyZer MIPOUCXOAUTH C KpPHCTAIJIAMH H C KHUIKOCTBI0O B MEH3ypKe C
TeueHUeM BPeMeHH.

Kpucranner 6yayT MemjieHHO PacTBOPATLCH, BCIENCTBHE YEro WX pasMepbl 6yayT
YMEHBINAThCI. & JHA MEH3ypKH o0pasyercsi SAPKO-OPAHKEBBIM HACHIIIEHHBIN
pactBop xpommuka. Tak Kak IVIOTHOCTH 3TOTO PACTBOPA GOJIBINE IFIOTHOCTH BOJHI,
TO OH Oymer CMenIuBaTbCA C BOAOH TOJBKO BCIeACTBHE mporecca auddysun,
KOTOPBI TIPOTEKaeT oueHb MemirenHo. M3-3a auddysun pacreop Oyger IpOHUKATH
B BEpXHWE CJIOHW BOJBI, KOTOpPHIEe OyIyT MOCTEIIEHHO OKPAIINBATHCI, 4 TUCTAA BOJA,
Hao00poT, OymeT NPOHWKATH BHU3, CIIOCOOCTBYS [JabHEHIIEMY pPACTBOPEHHUIO
KpuCTa/IoB. B pesynbTare Boja B MEH3ypKe ITOCTEIIEHHO OyaeT OKpalIuBAThCH B
OpaH:;KeBbIH IIBET, IPaHUIla OKPACKH OyIeT ITOCTEIEeHHO IMOAHUMATHC BCE BBIIIE U
BBIIIIE, TIOCTEIIEHHO PACIILIBAsCh. Uepes HEKOTOpOoe BpeMsf BCA BOAAa B MEH3YpKe
OKa’KeTCA OKpAIEeHHON: HIDKHHUE CJIOW CHIbHee, BepxHue — ciabee. 3areM u3-3a
MPOMO/DKAIOMINXCA  IPOIECCOB  PACTBOPEHMS  KPUCTAIIOB U guddysun
MHTEHCUBHOCTH OKPACKH BBIPOBHAETCS II0 BCEH BHICOTE MEH3YPKH, U BCA MEH3YpPKa
OK&KETCS 3AlO0JTHEHHON PABHOMEPHO OKPAIIEHHBIM HACKHIEHHBIM PACTBOPOM
XPOMIIHKA.

© MHOO, 2011 r.
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YrasaHusA 110 OIIEHUBAHUIO Banabr

IIpuBeneno mosgHOE IMPABHIILHOE PEIeHHe, BEIIYAMIIee IPABUILHBIA
orBeT (B [MaHHOM cCiydae — YKQ3QHO, HIMO Kpucmaaavl 6ydym
lyMeHbuambCea 8 pasmepax, a icudkocms 8 Men3ypke 6ydem nocmenernHo
OKPAULUBAMbCA 68  APKO-OPAHMCesbliL yeem), W TONHOe BepHoe| 3
00bACHEHNE C yKazaHWeM HaOMI0JaeMbIX ABIeHHH (B JAHHOM cliydae —
[pacmeoperue Kpucmaanos XpomMnukKa, é3aumuas ouggysus pacmeopa
XpoMnuKa u wucmot 800bt).
IIpuBeneno peleHwWe W [aH BEPHBIA OTBET, HO HMEETCAd ONUH U3
CJIEMYIOIINX HEeJOCTATKOB:
— B O0BCHEHHH COAEP:KaTCA JIUIIb 06Ire paccy:KaeHus 6e3 IPUBASKA K
KOHKDETHOM CHTyaluM 3amadd, XOTd YKasaHbl BCe HEOOXOIUMbIe
dusryeckue IBIeHU U 3aKOHBI;
nJiu 2
— paccy:aeHus, IPUBOIAIIME K OTBETY, MPEACTABIeHbl HE B IIOJHOM
obbeMe WJIH B HUX COMIEPIKATCS JIOTHYECKHe HelOUeTh;
N
— yKasaHbl He Bce (PH3HUYECKHE SBJICHHUA U 3aKOHBI, HEOOXOTUMBbIE MIJIS
IIOJIHOTO IPABUJIBHOTO PelleHus.
IIpencraBnensl 3amucu, COOTBETCTBYIOIIHE OTHOMY U3 CIEIYIOIIHUX
CIIy4aeB:
— IpPUBENEHbI PACCY:KICHHSI C yKasaHueM Ha (PU3WJYeCKHWe SBJIEHUA U
3aKOHBI, HO JJAH HEBEPHBINM WIIM HEIIOJIHBIA OTBET;
nJan 1
— IpPUBEIEHbI PACCY:KIEHHSI C yKasaHueM Ha (PU3WJYeCKHe SBJIEHUA U
3aKOHBI, HO OTBET He [aH;
nJan
— IIpeiCTaBJIeH TOJIHKO HIPABHILHEIH OTBET 63 060CHOBAHMI.
Bee ciayuam pelneHusi, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM 0
KPHUTEPHsM BBICTABJICHHUA OIEHOK B 1, 2, 3 6asia.

Maxcumanvrwlii 6ann 3
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B wusobpameHnHoii Ha pHCYHKE CHCTEMe
HHJKHUA OpYCOK MOMKET [OBUTATHCA II0
HAKJOHHOM IIJIOCKOCTH, COCTABJIAIOIIEH C
ropusoHToM yroxa = 30°, a BepxHUH
OpyCOK — BIOJNb HAKJIOHHOHM ILTOCKOCTH,
COCTABJIAIOIIEH C TOPU30HTOM HEKOTOPBIH
yron f. Kosddunment tpenus MexIy
HIKHAM OpyCKOM M HAaKJIOHHOM IIJIOCKOCTBIO paBeH | = 0,2, TpeHue
MEKy BEPXHUM OPyCKOM M HAKJIOHHOM ILIOCKOCTBHIO oTcyTcTByer. Cumras
COeNUHAMINYI0 OpYyCKM HHTb OYeHb JIETKOH U HEPACTIIKMMOH, u
nperedperas Maccoil 6J0KA WM TPEHWEM B €ro OCH, HaWauTe, IPH KAKHX
3HAYEHUAX yria 3 HuTh 6yaer HATIHYyTA.

Tak xKax u <tga, TO HHKHHAA OPYCOK GyJeT CKOJB3WTH [0 HAKIOHHOHW ILIOCKOCTH
maxke mpu HeHartaHyTou HuTH. ClemoBaTelnbHO, B TOM ciydae, Korma oba Opycka
IBHIKYTCS ¥ HUTh HATSIHYTa, MOIYJH YCKOPEHHH a OPYCKOB OYyIyT OZUHAKOBBLIMHU.
O6osHaunM Maccy HIKHero Opycka m;, Maccy BepxHero Opycka m,, CHIY

HATSOKEeHUS COeNUHAIONIEeN HUX HUTHU T. Torua JJIA Kamaoro us3 6py0KOB MOHO
3almucarb BTOpOfI 3axoH Herorona B IIPOEKIINHU Ha HalIpaBJI€eHHe €TI0 ABUKEeHUI:

mya = mygsina — T — F,, mya = mygsinff+ T.

3mechb Fyp = uN — neficTByiomasn Ha HUKHUH OpyCOK cuiia TPEeHUS CKOJb:xeHud, N —

JIeHfCTBYIOIasd Ha HEero CHjia HOPMAJbHOM peakiuu onopbl. Tak Kak HIKHUNE O6PYCOK
He [OBIKETCI B HAIIPaBIEHUU, NEPIEHANKYIAPHOM ILJIOCKOCTH, TO W3 BTOPOTO
sakoHa HrloroHa crexyer: N =mygcoso. Pemasa coBMecTHO IOJIy4eHHBIE

YPaBHEHUd, HANIEM:

_ mpgsinf + mg(sina — ucosa)
my + nmy '

I[JIH TOTO, 4yTOOBI HHUTH ObLIA HaTAHYTa, OOJIMHO BBIINOJHATHCA HEPaABEHCTBO:
T= mya — ngsinﬂ >0.C yY4eToOM IIOJIYYEeHHOI'O BbIpameHHUdA OJIA MOAYJIA YCKOPEHHA

a, 9TO HEPaBE€HCTBO MOXHO IIepeIncaThb B CiIeAYyIOIeM BHUJe: Sil’lﬂ < sina — UCOSa.

ITopcraBaas uucioBbIE AaHHBIE, OKOHYATEIHHO mMoIyunM: < 19°

Oteer: f < arcsin(sina — pcosa) = 19°.

© MHOO, 2011 r.
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YrasaHusA 110 OIIEHUBAHUIO Bannsr

Ilpusenero monHOE TpPaBUIBHOE pEIIeHHEe, BKIOYAINEe CIIeLyIOIIHe
3JIEMEHTHI:
1) mpaBUIBbHO 3amKCaHbl (DOPMYJIBI, BHIPAKAMOIINE (PU3NUECKHE 3aKOHBI,
[IpUMEHEeHUEe KOTOPBIX HEOOXOTUMO Ui PeIleHUs 3a1aud BbIOPAHHBIM
crrocobom (B MAaHHOM PpeleHuu — emopol 3axorn Hviomona das oboux 3
6pyckos, hopmyaa 0ns CULbL MPEHUS CKOLbIWCEHUA);
2) mnpoBemeHBI HEOOXOAMMBIE MaTeMaTHJYecKuwe IpeobpasoBaHus H
pacuyeTsl, MPUBOAAIIHAE K [IPABHJIBHOMY YHCIOBOMY OTBETy, H
[PEeJICTaBII€H OTBET; IIPH STOM JOILyCKAETC PEIIeHHe «II0 YacTaAM» (C
MIPOMEIKYTOUHBIMHU BBIYUCICHUIMH).
Ilpuseneno pelieHwe ¥ IaH BEPHBIH OTBET, HO HUMEETCS OIWH U3
CJIEMYIOIINX HEeJOCTATKOB:
— B O0BCHEHHH COAEP:KaTCA JIUIIb 0ObIre paccy:KaeHus 6e3 IPUBASKUA K
KOHKPETHOW CHTyal[du 3a/iau¥, XOTs YKa3aHbl BCe HEOOXOAUMBIe
(pusmueckue ABIEHUS U 3aKOHBI;
nJiu 2
— paccy:kaeHus, MPUBOJAIIAE K OTBETY, MPEJCTABIEHLI HE B IIOJHOM
o0beMe UIIH B HUX COMEPIKATCA JIOTUIECKHUEe HEe[0YEeThI;
N
— yKas3aHbl He Bce (pU3WUYECKHE SIBJIEHUA U 3aKOHBI, HEOOXOTUMBIE IS
[IOJIHOTO IPABUJILHOTO PEIIeHHUS.
IlpencraBnenbl 3amucd, COOTBETCTBYIOIIWE OAHOMY W3 CIEIYIOIAX
CITy4aeB:
— IpPUBEIEHbI PACCY:KIEHHSI C yKasaHueM Ha (PU3WJYeCKHe SBJIEHUA U
3aKOHBI, HO JJAH HEBEPHBINM WIIM HEIIOJIHbBIH OTBET;
nJin 1
— IpPUBEIEHbI PACCY:KICHHSI C yKasaHueM Ha (PU3sWYeCKHhe SBJIIEHUA U
3aKOHBI, HO OTBET He [aH;
nian
— IpeJCTaB/IeH TOJbKO MIPABUJIBHBIN 0TBET 6e3 000CHOBAHMIA.
Bee ciayuam pelieHusi, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3AHHBIM 0
KPHUTEpPUsM BHICTABJICHHUA OLIEHOK B 1, 2, 3 6asza.

Maxcumanvrwlii 6ann 3
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OavH MOJIb UIEATHFHOIO OJHOATOMHOIO Ta3a IIEPEeBOIAT M3 COCTOAHUSI 1 C
temneparypoit 77 = 300 K B cocrogaue 2 Takum 00pas3oM, 9TO B TedeHHUE
BCEro mpoliecca JaBjeHue rasa BO3pacraer IMPIMO IPOIOPIHOHAIBHO ero
obbemy. B xome sroro mporrecca ras mosydaeT KOJHYECTBO TEILIOTHI
@ = 14958 JI:x. Bo crOIBKO pas n yMEHBINAETCI B pPe3yJbTAaTe 3TOTrO
mpoiiecca IIOTHOCTD rasa’?

P
H3z00pasum mporiecc Ha pV-guarpamme #  0003HAYMM A
IaBJIeHUA U 00beMbI ra3a B cocToduusax 1 u 2 gepes ( Dys ) u p,

(py, Vo), coorsercrBenHo. I3 mepBoro 3akoHa  TepMmo-

IWHAMHUKH CIefyeT, YTO IIOJy4YeHHOe TIa3oM KOJIHIEeCTBO

TEeIVIOThI UAeT Ha yBEJIH4YeHHEe BHYTpeHHeﬁ JHEepruu rasa u |

Ha coBepureHne uM paborsr: Q = AU, + A4». 0~y v
y 2

HNsmenenne BHYTPEHHEHU SHEPruu ujaeajaibHOro 0gJHOaTOMHOIO !

rasa paBHO

P

=Y

3 3
AU = SR = 1) = S V2= 1),

rae 7, - TeMIeparypa rasa B COCTOAHHH 2 (IpH Ipeo0pa3soOBAaHUU BBIPAKEHHI
HCII0IL30BaHo ypaBuenne Knamneiipona-Mengeneesa).

CosepienHas razom pa601Ta YHCIIEHHO PaBHA ILIOIIAAY 01 rpad)KOM IIpoIecca Ha
Ay = —(py +p )2 = ). A= 22 (o
2 n n
COOTHOIIIEHHE CAEAYEeT U3 TOTO, YTO JABJIEHHE BO3PACTAET IIPSIMO IMPOHOPIIHOHAIBHO

00beMy), BRIpAiKeHUe I paboThI MOYKHO ITEPEHUCATD B CAEIYIOIIEM BHIE:

pV-nuarpamme: YuuThiBafg,  YTO

1 1 1
A = 5([71 +p2)(V2 - = 5([71 Vo= "+p,2 _szi) = 5([721/2 D .
C y4eroMm 5TOro, BhIPAKEHHE I KOJUIEeCTBA TeILIOThI IPHOOPETaeT BHI:
2
D Vs 3

.
Q=AU + 41 =20y, p V) =2 71_p1V1 =2p 1 V_122_1 =

2
=2vl V—22 -
4
3aMeTuM, YTO MCKOMOE OTHOIIEHHE ILIOTHOCTEH rasa B COCTOAHUAX 1 U 2 paBHO
AN
n =— = —= Tloatomy
Py N

© MHOO, 2011 r.
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0 = 2vRT, v =20RT,(n* - 1), un = 142
12 ! ’ 2RT;

Iloacrasnas B moy4eHHYI0 (hOPMYJIy YHCIOBBIE JAHHLIE W IIPOBEPAA PAa3MEPHOCTD,
OKOHUYATEJIbHO HAWUAEM: 1 = 2.

Q

—=— =2 pas3sa.
2vRT, P

Omeem: II0THOCTD YMEHBIIUTCA B 11 = 1+

YkazaHuA 10 OIEHUBAHHIO Banaser

IIpuBenerno monHOEe NpaBUIBbHOE peEIeHKe, BKIYAIINEe CIIeLyIOIIre
3JIEMEHTHI:

1) mpaBuwIbHO 3amucaHbl (DOPMYJIBI, BEIPAKAMOIINE (DU3MUECKHE 3aKOHBI,
IIpUMeHeHUe KOTOPHIX HEOOXOAMMO AJIA PelleHHd 3afadyd BHIOPAHHBIM
crrocobom (B JAHHOM PpeIEeHWH — nepevlii 3aKOH MmepmMoOUHAMUKU,
sulpascenue 014 U3BMEHeHUA BHYmMpeHHel dHepzul UleabHO20
odnoamomuo20 2a3a, ypastenue Kaanetipona-Mendeneesa, svipancenue| 3
dna pabomul z2a3a, c8a3v Mmedxucdy OasneHuem u obvemom 2a3a 8 x00e
3adannoz0 npoyecca, c8a3b mexucdy NAOMHOCMBIO U 06beMOM 203Q);

2) mnpoBefeHbl HeOOXOAUWMble MaTeMaTHYEeCKHe IIpeoOpasoBaHUsA |
pacyeTbl, IPUBOAAINNME K IPABHILHOMY YHCIOBOMY OTBETy, H
IIPEZICTaBIe€H OTBET; IPH 3TOM JOIyCKAETCA PEIIeHHe <«II0 YacTaM» (C
MPOMESKYTOYHBIMH BbIYUCICHUAMHM).

IIpuBeneno penienwe ¥ OaH BEPHBIH OTBET, HO HMEETCA OAWH U3
CIIEIYIOIINX HETOCTATKOB:

— B 00BSICHEHUH COIEP:KATCA JIHUIIE O0IIie paccy:XaeHua 6e3 MPUBI3KU K
KOHKPETHOH CHTyall[uu 3a1aud, XOTS YKasaHbl BCe HEOOXOAMMbIe
(pusmueckme ABIEHUA U 3aKOHBI;

nJim 2
— paccy:kIeHus, NPUBOAAIIAE K OTBETY, INPEICTABIEHbI HE B IIOJHOM
o0BeMe HIIH B HUX COEPIKATCA JIOTHIECKHE HEeJJOUETHI;

nJim

— yKasaHbl HE BCe (DU3WYECKHE SIBJIEHUS W 3aKOHBI, HEOOXOIUMBIE IS
TIOJTHOTO ITPABUJILHOTO PEIIeHUS.

IIpencraBnenbl 3amucd, COOTBETCTBYIOIHME OXHOMY U3 CIEIYIOIIUX
CIIy4aeB:

— IpPHUBENEHBI PACCYKIEHHS C yKazaHueM Ha (hu3udecKre SBJIEHUA U
3aKOHbI, HO IaH HeBepHBIM MU HEIIOJHEIH OTBeT;

N 1
— IpPHUBENEHBI PACCYKIEHHUSI C yKazaHueM Ha (pusudecKre SBIEHHUA U
3aKOHBI, HO OTBET He [|aH;

N

— HpejCcTaB/IeH TOJIbKO MPABWILHBIA OTBET 6e3 000CHOBAHMII.

Bee ciayuam pemieHus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKA3AHHBIM 0
KPHUTEPHUAM BHICTABJIEHU OIIEHOK B 1, 2, 3 6amnna.

Maxcumanvrulii 601 3

© MHOO, 2011 r.
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Hecronbko OAMHAKOBBIX MAaJIeHBKHUX BOAAHBIX Kalleldb, HECYIIUX
OJIMHAKOBbIE JIEKTPUUECKHUE 3aPA/Ibl, CIMINCH B OAHY (OJbBIILyI0 Karo. B
pesynbTaTe HAIPSIKEHHOCTH HIEKTPUIECKOT0 IO BOIH3M ITOBEPXHOCTH
OoNbIION KaIlmu craja B n = 2 pasa 0Ooibllle HANPIKEHHOCTH IIOJ,
KoTopas 6bLia y IIOBEPXHOCTH MaleHbKOH Kammu. CKOIBKO MaleHBKUX
Kameigb Cawioch B Oonbuiyo? KRamaum cumrars chepuyecKkuMu  u
MPOBOMAIIMMHU. Panuychbl HCXOXHBIX Kalelb B3HAYUTEIBHO MEHbIIe
HAYATBLHOTO PACCTOSHUSI MEKIY HUMHU.

Tak Kak KamId MOPOBOAAINNE, TO DIEKTPHUYECKHE 3apsiAbl PaBHOMEPHO
pacupenenensl mo ux moBepxHocTaM. O603HAUYNM HAIPIKEHHOCTD 3JIEKTPUIECKOTO
II0JI y IOBEPXHOCTH MAJIeHbKOU Kamuiy yepes £, ay IIOBepXHOCTH 6OJIBLION KaIlIn

k k
—uepes F,. Torga E; = —g n k= R—Qz, The q ¥ @ — 3apAnbl MAIEHbKOH U OOJIBIION
r

Kamenb, r © R — ux paguycel, k = — K03(QpUIMEHT TPONOPIIMOHATLHOCTH B

471'80
sakone Kymona.
Ilycts mckomoe uywmeao MajleHBKMX Kamedb Obuio paBuo N. B cuiny 3akona
coxpaHeHus dyeKTpuueckoro sapsga Q = Ng. Kpome Toro, macca GonbInoi Kariu
paBHA cyMMe MacC MaJleHbKHX Kaleib. T0 ke caMoe CIIpaBeIjIuBO U I 00HEMOB

4 03 4 3 ,
Kalesb: gﬂ'R =N- gnr . C y4eToM 3THX COOTHOIIEHUH MOTyIaeM:

2
EZQ-F—Z:N.N_z/3:N1/3:n‘
El q R

Orcroma N = n=8.

Omeem: B GOJIBIILYIO0 KAILII0 CIUI0Ch N = n’ = § MATEHPKHX KaIelb.

© MHOO, 2011 r.
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YxazaHHua 110 OLIEHUBAHUIO

Banaser

IIpuBemeno moMHOE IIPABUIBHOE peIleHHe, BKIYAOIIee CIeAyIOIne
3JIeMEHTBI:

1) nmpaBWIBHO 3amUcaHbl (POPMYJIbI, BhIpAKAIOI[E (DU3UIECKHE 3aKOHBI,
MpUMEHEeHHEe KOTOPBIX HEOOXOAMMO MJs PelleHus 3amadyd BhIOPAHHBIM
crrocobom (B [AHHOM pEIIeHUH — 8blpaiceHue O0as HANPAWCEHHOCMIU

ANEKMPULECK020 NOAA Y NOBEPXHOCMU PABHOMEPHO 3apAdicenHol cepot,| 3
3AKOH COXPAHEHUS dNEKMPULECK020 3aPAIA, 3AKOH COXPAHEHUS MACCL);
2) mnpoBefeHbl HeEOOXOAUWMbIE MaTeMaTHYeCKHe IIpeoOpasoBaHHUA |
pacyeTsl, IPUBOAAINNE K [IPABHILHOMY YHCIOBOMY OTBETy, H
MPEAICTaBIe€H OTBET; IPH 3TOM JOILyCKAETCA PpEIIeHHe <«II0 YacTaM» (C
MIPOMESKYTOYHBIMH BBIYUCIEHUAMHM).
IIpuBeneno peuienvie W maH BEPHBIH OTBET, HO HMEETCA OAWH U3
CIIEIYIOIINX HETOCTATKOB:
— B 00BSICHEHUU COJEPKATCA JUIIL O0IIIe paccy:xaeHua 6e3 MPUBI3KU K
KOHKPETHOH CHTyallu¥M 3a1auM, XOTS YKasaHbl BCe HEOOXOAMMbIe
(husuueckue ABIEHUA U 3aKOHBI;
nJim 2
— paccy:KIeHwWsd, MPUBOJAIINE K OTBETY, MPEICTABJIEHLI He B II0JHOM
0o0bEMe HIIH B HUX COJEPIKATCA JIOTHIECKHE HEeJJOUETHI;
NI
— YKasaHbl He BCce (PM3WYECKHE SIBJIEHUS U 3aKOHBI, HEOOXOIUMBIE IS
TIOJTHOTO IIPABUJILHOTO PEIIEHHS.
IIpencraBneHsl 3amucd, COOTBETCTBYIOIME OMHOMY U3 CIELYIOIUX
CIIy4aeB:
— IPUBENEHBI PACCYy:KOEHUI C yKazaHueM Ha (pusudecKre SBIEHUA U
3aKOHBI, HO JJAH HEBEPHBIHA WJIM HEIIOJIHBIA OTBET;
NI 1
— IPUBENEHBI PACCYy:KOEHUI C yKazaHueM Ha (pusudecKre SBIEHUA U
3aKOHBI, HO OTBET He [|aH;
nJimn
— IPEeICTABJIEH TOJIbKO MPABUJIBHBIN 0TBET 63 000CHOBAHUIT.
Bce ciyuam pemienus, KOTOpble HE COOTBETCTBYIOT BBIIIEYKa3aHHBIM 0
KPHUTEPHUAM BHICTABJIEHN OLIEHOK B 1, 2, 3 6ama.

Makcumanvruili 6aan 3

© MHOO, 2011 r.
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IIpamoit crepskenb pgauHOM L =50cmM u Maccon

—
m = 100r BHCHUT B TOPHMBOHTAIBLHOM IIOJIOKEHHH Ha B
IBYX BEPTUKAIBHBIX HUTAX. BOKpYyr cTepiKHA CO34aHO —>
BHEIITHEE OJHOPOIHOE TOPU30HTAIBHOE MATHUTHOE II0JIe .
¢ naayknuedn B = 1 Ta, 1uHUE KOTOPOTO HAIPABIIEHBI l g
HepIeHuKyIapHo crep:xHI0. [lo crepsHIO mporexaer j
TOK cuioit I = 2 A Tak, Kak IIOKAa3aHO HA PUCYHKe (BHJ C m
Topria crepskusa). Cuiay ToKa B cTepsKHE MeNJIeHHO W3MeHAIT. Hakomy
3HAYEHHIO0 [OJKHA CTATh PaBHOM CHJIA TOKA W KaK OH JOJUKEeH ObIThb
HampaBleH [ TOr0, YTOObI CH/IA HATSKEHUS KaJKIONM W3 HHUTEH, Ha
KOTOPBIX BHUCHUT CTEPIKEHD, YMEHBIIUIACH B 1 = 4 pasa?

Ha crep:xeHb B HCXOZHOM IIOJIOXKEHWH TEUCTBYIOT HAIlpaBlIeHHbIE BHU3 CHIA
TaKecTH mg U cuina Amnepa /LB, KOTOpble YPaBHOBEUINBAIOTCA CHJION HATIKEHUS

Hured 27) (3gecy 7| — cuina HaTSXKeHHWA OfHOM HHUTH). B cooTBeTcTBMM cO BTOPBIM
sakoHoM Heiotona, 27} =mg+ ILB. 3amerum, yto mg =I[LB =1H, u mnosromy

T} = 1H. Takum obpas3oM, B OTCYTCTBHE TOKAa CHJa HATS:KEeHWd HHUTH OyleT paBHA

0,5 H, To ectb ymenbmurcsa Bcero B 2 pasa. CiemoBaTenbHO, AJIS TOTO, YTOOBI CHIa
HaTKEHWs HUTH YMEHBIIIWIACH B . = 4 pasa, Heo0X0uMO, YTOOBI TOK IIPOTEKAI 110
CTEPIKHI0O B IIPOTHUBOIIOJIOKHOM HAIpaBieHuH (Ipu 5ToM cmia Awmmepa Oymer
HaIlpaBJIeHA BBEPX).

O6o3HaynM HCKOMYIO cHiIy TOka 4depe3 L. Torma, B COOTBETCTBHHM CO BTOPBIM
sakoHOM HpbIOTOHA, yClIOBHE paBHOBECHUA CTEP:KHI Oymer WMeTh BHL:
215+ LLB = mg. V3 3anncaHHbIX ypaBHEeHHUH II0IydaeM:

ﬁ_ mg+ ILB _

T, mg—hLLB

mg(n—1)—-ILB
nLB '
ITaHHBIE U IPOBepAd PasMepHOCTh, HaugeM: , = 1 A.

Orcrona 5, = IloncraBnas B monMydeHHYI0 (DOPMYIy YHCIIOBBIE

Moskmo pemraTs 3agady u POPMaIbHO, He IIPOBOAS II0 XOIy €€ PelleHHUs aHAIHU3a.
Torga ycaoBus pABHOBECHS CTEPKHS B UCXOJHOM M B KOHEYHOM COCTOSTHHAX OyIyT
ILB—mg(n—1
gzl _ 4

nlLB
3HaK «MHUHyC» B OTBETE KAK pa3 M CBUAETEIbCTBYET O TOM, YTO TOK JOJIKEH TeYb II0
CTEPIKHIO B IIPOTHUBOIIOJIOKHOM HAIIPABICHUN U UMETh 3HaueHue 1 A.
OrBer: Tok B crep:HE O/KEH H3MEHHWTb HAMpPABJIEHHWEe U WMETh 3HAYEHHE,
mg(n—1)—ILB

gn—1) = 1A

nLB

umets Bun: 217y =mg+ILBu 2T, = mg+ LLB, orkyna I, =

paBHOe I, =

© MHOO, 2011 r.
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YKasaHHUA 110 OIIEHUBAHHUIO Banabr

IIpuBemeno mosHOE HpaBUIBHOE peIleHHe, BEIIYAINee CIeAyoLIne
DJIEMEHTBI:
1) mpaBWJIBHO 3aIHMCAHBI (DOPMYJIbI, BhIpAKAMOIUe (PH3UIECKHNEe 3aKOHBI,
MpUMeHeHHe KOTOPHIX HEOOXOMMMO M pelleHus 3a1a4d BBIOPAHHBIM
crroco6oM (B JaHHOM pELIeHUH — gbipadcerue 018 cunvl Amnepa, 8mopot
saxon Hvromowna 0ns pasnosecus cmepoichs 6 ucxo0Hom u 8 KOHeuHoMm| 3
COCMOAHUL);
2) 1poBemeHbl HeEOOXOAHMMbIE MaTeMaTHYECKHE I[IpeobpasoBaHUsI U
pacyeThl, IPUBOAAINME K [IPABWIBHOMY YHCIOBOMY OTBETYy, U
mpeacTaBiieH OTBET, IIPH 3TOM JOIyCKAeTCd PellleHHe «I0 dacTaMm» (c
IIPOMEIKYTOYHBIMY BhIYHUCICHUIMHM).
IIpuBenerno perenne W [AaH BEpPHBIH OTBET, HO KMEETCI OIUH U3
CJIEYIOIINX HEIOCTATKOB:
— B O0BACHEHUU COIEP:KATCS JIUIIE 00IMe PACCYy:KAeHUsA 0e3 MPUBI3KHA K
KOHKDETHOW CHTyaluM 3amadd, XOTsd YKasaHbl BCe HEOOXOAUMbIe
(pusmuecKkue ABIEHUS U 3aKOHBI;
nJan 2
— paccy:kaeHus, IPUBOIAIIME K OTBETY, MPEACTABIEHbl HE B IOJHOM
o0beMe WIIH B HUX COIEPIKATCH JTOTHYECKHe HeIOUYeTh;
nJan
— yKasaHbl He Bce (PM3HUYECKHe SBJICHHUA U 3aKOHBI, HEOOXOZHUMEBIE MIJIS
IIOJIHOTO HPABUJIBHOTO PEIIeHuUs.
IIpencraBiennl 3ammcu, COOTBETCTBYIOIIHE OTHOMY U3 CIEIYIOIIHAX
CIIy4aesB:
— IPHUBEIEHBLI PACCY:KICHUA C yKasaHueM Ha (PU3WdIecKue SBJICHHSI U
3aKOHBI, HO [AH HeBEPHBIN MK HEITOJHbBIA OTBET;
nJan 1
— MpUBEIEHBLI PACCYy:KIEHUd C yKasaHueM Ha (pU3UYecKue SBJIEHHT U
3aKOHBI, HO OTBET HE [IaH;
nJan
— IpeACTaBJIeH TOJIBKO MMPABHJIBLHBIN OTBET 6e3 000CHOBAHHU.
Bce cmyuam perrenus, KOTOphle HE COOTBETCTBYIOT BBIIIEYKA3aHHBIM 0
KPHUTEPUsM BbICTABJIEHHUA OLIEHOK B 1, 2, 3 6ajia.

Maxcumanvuwlii 6aan 3
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C6 | Illpu mamenumm cBera Ha IIOBEPXHOCTH ILIATHHBI K3 HEe BHLIETAIOT
¢orosnerxrpons, umemIiue cropoctb v=2000 ®M/c. 3arem sTHUM K€
CBETOM HAYHWHAIOT O00Jy4aTb aTOMbI BOJOPO[A, BCJIEICTBHE YEro OHU
HOHUBHUPYOTCA. Kakyo cKopocTs GyayT MMETh 3JI€KTPOHBI, BHUIETAIOIINE
13 MOHU3WPOBAHHBIX aTOMOB BOJOPOJA, eciu paboTa BHIXOAA 3JIEKTPOHA
n3 matuebl A =5,35B, a 5SHeprus WOHM3AUMH aroMa BOIOPOIA
E = 13,6 sB? H3meHeHneM KHHETHYECKOH SHEPrHM AaTOMOB BOAOPOAA
IpeHebpeys.

IIpexnme Bcero, 3ameTuM, 4YTO CKOPOCTH (porossnekTpoHa Oonee uem B 100 pas
MEeHBIIIe CKOPOCTH CBeTa B BaKyyMe, W II03TOMY HpPH PEIIeHWH 3aJadd MOKHO
HCITOJIb30BAThH HEPEISITUBHUCTCKYE POPMYIIBL.

IIyere doToH cBera, mamaroiero Ha IUIaTuHy, mMeeT sHepruio W. Torma, B

COOTBETCTBHU C ypaBHeHHeM JUHINTelHa 01 porosdpderra, W = A + , TIIe m —

Macca 3aekTpoHa. C qpyroi CTOPOHBI, IPH IOIVIOIIEHHUN 3TOTO Ke (POTOHA aTOMOM
BOZiOpOAa dacTh oT 3Hepruu W pacxojyerca Ha HOHHU3ALMIO aTOMa, a OCTABIIAACH ee
YacThb IIpeBpallaeTci B KWHETHYECKYI0) SHEPTHI0 BBIIETAIONIEr0 W3 aroMa

2
anexTpona: W= E + % Orcroma moxyyaem: u = lv? - E(E —A).
m

Ilogcrasnsas TabIuYHbIE BEIWYUHBI W YHCJIOBble MAHHBIE W3 YCIOBHS 3a0a4H,
nepeBoas sHepruo u3 3B B /%, u npoBepsa pasmepHocTb, HaxoxuM u ~ 1000 xm/c,
410 Toke 6osee yem B 100 pas MeHbIlle CKOPOCTH CBETA B BaKyyMe.

OTBer: u = /U2 - g(E—A) ~ 1000 xm/c.
m

© MHOO, 2011 r.
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YxazaHuA 0 OIEHUBAHUIO Banasl

IIpuBefeso monHOE NPABHIBHOE pEIeHHe, BKINYAIIINEE CIeLyIOIIne
DJIEMEHTBIL:
1) mpaBuIBHO 3amuCaHbl (DOPMYJIBI, BEIPAKAMOIINE (DU3MUECKHE 3aKOHBI,
IpUMEHEeHHEe KOTOPBIX HEOOXOMHUMO I PeIleHud 3a4a4d BLIOPAHHBIM
crocobom (B [JaHHOM peLIeHUW — YypasHenue IUHwmelina 041
domoagpghekma, 3aKOH COXpaHEHUS dHepzuu 04f8 UOHU3AUUU amoma| 3
s8odopoda, popmyna 0as nepesoda snepzuu us 3B 6 Jorc);
2) mnpoBemeHHI HEOOXOAMMBIE MaTeMaTWdecKuwe mpeobpasoBaHus u
pacyerbl, MPHUBOAAINUME K [IPABMJIBHOMY YHCIOBOMY OTBETY, H
[PEeJICTaBI€H OTBET; IIPH 3STOM JOIyCKAETCS PEIIeHHe «II0 YacTaM» (C
MIPOMEIKYTOUHBIMHU BBIYUCICHUIMH).
IIpuBemeno pemieHwe W [OaH BEpPHBIA OTBET, HO HMEETCA ONUH U3
CJIEIyIOIIMX HEIOCTATKOB:
— B O0BSCHEHHH CONEP:KATCA JIMIIb O0IHe paccy:KaeHus 6e3 MPUBAZKHA K
KOHKPETHOM CHTyal[iu 3a/a4d, XOTS YKa3aHbl BCE HEOOXOAUMbBIe
(pusmueckue ABJIEHUS U 3aKOHBI;
nJiu 2
— paccysaeHus, IPUBOIAINME K OTBETY, IPeACTaBIeHbl HE B IIOJHOM
o0BeMe WIIH B HUX COMEPIKATCSA JIOTHIECKHUEe HEeJOYEeThI;
NI
— yKasaHbl He BCce (PU3WYECKHE SBIEHUA W 3aKOHBI, HEOOXOXUMBIE I
MOJIHOTO HPABUJIBHOTO PElIeHUs.
IIpencraBnenbl 3amucH, COOTBETCTBYIOIIME OJHOMY W3 CIEIYIOIUX
CIIy4aeB:
— IpUBENEHbI PACCY:KIEHHS C yKasaHueM Ha (pUsUYeCKHhe SBJIEHUA U
3aKOHBI, HO JJAH HEBEPHBIHM WM HEIOJIHbIH OTBET;
nJaIn 1
— IpPUBENEHbI PACCY:KIEHHS C yKasaHueM Ha (pusUYeCKHhe SBJIEHUA U
3aKOHBI, HO OTBET He [IaH;
nJaIn
— IPeJCTaB/IeH TOJbKO IPABUJIbHBIA 0TBET 6e3 000CHOBAHMIA.
Bee ciayuam perrenusi, KOTOpble HE COOTBETCTBYIOT BBINIEYKA3AHHBIM 0
KPHUTEpUsM BHICTABJICHHUA OLIEHOK B 1, 2, 3 6asza.

Maxcumanvrblii bann 3
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OTBeTHI K 33JaHHUAM C BLIOOPOM OTBETA

Ne samauus OtBeT Ne zamauusa OtBer
Al 2 Al4 1
A2 4 Al5 4
A3 2 Al6 3
A4 3 A17 3
A5 2 A18 4
A6 2 A19 3
A7 1 A20 1
A8 4 A21 1
A9 3 A22 2
A10 1 A23 4
All 1 A24 1
Al12 2 A25 2
A13 4
OTBeTBI K 3aJaHuiAM C KPAaTKHM OTBETOM
Ne samauus OrBeT Ne samauus OTtBer
B1 313 B3 31
B2 213 B4 23

© MHOO, 2011 r.
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OTBeTHI K 33JaHHUAM C BHIOOPOM OTBETA

Ne samauus OTBeT Ne zamanusa OtBeT
Al 3 Al4 2
A2 2 Al5 3
A3 2 Al6 4
A4 3 Al17 1
A5 2 A18 1
A6 2 A19 3
A7 1 A20 2
A8 4 A21 2
A9 3 A22 3
Al10 3 A23 1
All 2 A24 4
Al12 3 A25 4
A13 4

OTBeTI:I K 3aJaHuAM C KPaTKHUM OTBETOM

Ne samauus OTBeT Ne zamauusa OtBer
Bl 313 B3 31
B2 223 B4 14
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