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Enunslii rocynapctBeHHbli 3k3amen no ®PU3NKE
HWHcTpyKnHs 110 BBINOJTHEHUIO Pa0OThI

Jlnst  BBINMONHEHWS 9K3aMEHAIMOHHOM paboThl 1O (U3HKE OTBOAUTCA
235 munyT. PaboTa coctout u3 3 yacteil, BKIIOYAIOMUX 35 3aJaHuH.

Yacte 1 comepxut 21 3amanme (A1-A21). K kaxaomy 3amaHuto maércs
4eThIpe BapHaHTa OTBETA, U3 KOTOPBIX NIPABMIBHBII TOJIBKO ONUH.

Yacte 2 copmepxut 4 3aganus (B1-B4), B KOTOpBIX OTBET HEOOXOIUMO
3amucath B BUsie Habopa uudp.

Yactp 3 conepxut 10 3amau: A22—A25 ¢ BEIOOPOM OJJHOrO BEpHOI'O OTBETA
u C1-C6, 111t KOTOPBIX TpeOyeTcs JaTh Pa3BEPHYTHIE PELICHHUS.

Ilpn BbIUMCIEHUSAX pa3pellaeTcss MCHONIb30BaTh HENPOrpaMMHUPYEMBbIH
KaJIbKYJIATOP.

Bce Omanku EID  3anonHsroTcs SpKUMH — YEPHBIMH — YEpHUIIAMMU.
JlonyckaeTcst HCII0JIb30BaHHUE T'e€I€BOH, KAMIIIPHOM WK IEPbEBON pyUeK.

Ilpu BbIMONHEHMH 3amaHUii BBl MOXeTe MOJb30BaTHCS UYEPHOBUKOM.
OOpamraem Bame BHMMaHMe Ha TO, YTO 3allMCH B YEPHOBHKE He OynyT
YUYHUTBIBATLCS TIPH OLICHUBAaHUU PAOOTEL.

CoBeTyeM BBINOJIHATD 33/1aHHUSI B TOM IOpsIIKE, B KOTOPOM OHM AaHbl. Jliist
9KOHOMUH BPEMEHHM IPOITyCKaiiTe 3alaHue, KOTOPOE He yIaéTCsl BBINOIHUTH Cpasy,
U mepexomure K ciepyromemy. Ecnu mocne BelmonHeHus Bcei paboTel y Bac
ocTaHeTcs BpeMsi, BBl cMoXkeTe BEpHYThCS K MPOIYIICHHBIM 331aHUSIM.

bannbl, mosmyueHHsle Bamu 3a BBINOJHEHHBIE 3a/aHUS, CYMMHPYIOTCS.
IMocrapaiiTech BBIMOMHUTH KaK MOXKHO Ooibllle 3afaHMil 1 HaOpaTh HauOoJblIee
KOJIMYECTBO OAJIIOB.

Kenaem ycmexa!

Hwxe mnpuBeneHbl clipaBOYHbIE JJaHHBIE, KOTOpPBIE MOIYT ITOHAJ00UTHCS
Bawm npu BeinosiHeHUH paboThI.

IlecﬂTl/l‘lele NpUCTAaBKH

Haumeno- | O6osnauenne | Muoxutens | Hammeno- | OGosnauenne | MHOXHTENDb
BaHHE BaHNE
TUra r 10° CaHTH c 10
Mera M 10° MWJIIA M 10°
KHJIO K 10° MHKpPO MK 10°
TeKTO r 10° HaHO H 10°
nenn I 107! MTHUKO b 10712
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Koncmanmut

YHCIIO TC

YCKOpEHHE CBOOOIHOTO MajieHus Ha 3emiie
rpaBUTallMOHHAA MMOCTOSIHHAS
YHUBEpCaJibHas ra30Basi MOCTOSHHAS
IIOCTOsTHHas BOJ’[BLIMaHa

MIOCTOSsIHHAs1 ABOTazipo

CKOpOCTb CBETa B BAaKyyMe

k03¢ (puIHEeHT TPONOPLHUOHATBHOCTH B 3aKoHe Kynona

MOYJIb 3apsizia SJIEKTPOHa (JIEMEHTapHBIN
JNEKTPUYECKUIT 3apsin)
noctosiiHas [lnanka

n=23,14

g=10wm/c?
G=6,7-10" H-m¥/kr’
R =28,31 JIx/(monb-K)
k=1,3810"% /K
Np=610% mons ™!

c=310%wm/c

k=——=910" H-m*/Kn*
4ne,

e=1,610" Kn

h=6,610" Ix-c

Coomnouienue mexcoy paziudHblMu eOUHUUAMU
TeMIeparypa

aTOMHAsl €IMHNIIA MACCHI
1 aTroMHas eIMHMIIA Macchl 3kBUBajgeHTHa 931,5 MbsB
| 3IeKTPOHBOJIBT

0K=-273°C
1 a.em. = 1,66-107 kr

15B=1,610" Ix

Macca wacmuy

3JIEKTPOHA 9,1-10°'kr = 5,5-10* a.e.m.

IPOTOHA 1,673-107" kr = 1,007 a.e.m.

HEUTpOHA 1,675~10’27 kr = 1,008 a.e.m.

ITnomnocmo TIOJCOTHEYHOr0 Macjaa 900 kr/™>
BOJIBI 1000 kr/m’ ATIOMUHUS 2700 /™M’
npeBecunsl (cocHa) 400 Kr/M Kenesza 7800 xr/m’
KepocHHa 800 xr/m’ pTyTH 13 600 kr/nm’
Yoenvnas mennoémrkocms

Boabl  4,2-10°  Jhx/(xkr-K) amomuust - 900 Jhi/(xr-K)
mppa 2,1-10°  Jix/(xrK) Mem 380  Jix/(xr-K)

xeneza 460 JIx/(xkr-K) 4yryHa
ceunna 130 JDx/(kr-K)

Yoenvnas mennoma

apooOpazoBaHust BOJbI 2,3-10° /kr

TIaBJICHUSI CBUHIIA 2,5-10* Jik/kr

[UIABIEHMS JIbJA 3,3-10° Jik/kr

500 Jhx/(xrK)

Hopmansnsle ycnogua:  aBieHue — 10° Ia, temnepatypa — 0 °C

Monsapnas macca

asora 28.107° kr/monb renus
aprosHa 40-107° kr/momb KHCIIopoAa
BOIIOpOJIA 2:10°  xr/monn JUTUS
BO3yXa 29.107° Kr/™Moib HEOHA
BOJIBI 181072 «xr/moins

41072  kr/moms
32:107  xr/monb
6-10°  xr/mons
20-107°  Kr/moub

YIJIEKHUCIIOro rasa 44.107  xr/Monb
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Yactp 1

Ilpu evinonnenuu 3aoanuit yacmu 1 ¢ Oranxe omeemog Ne 1 noo nomepom
eévinonnsaemozo Bamu 3aoanusn (A1-A21) nocmasbme 3HaK «X» 6 Klemouke,
HOMeEDP KOMOpOoli coomeemcmayem Homepy evlopantozo Bamu omeema.

IIpn paBHOYCKOPEHHOM [JBHMKEHUH aBTOMOOMIA Ha NyTH 25M €ro CKOpOCTb
yBenuumiack ot 5 10 10 m/c. YckopeHrne aBTOMOOHIIS PaBHO

1) 1,5 m/c? 2) 2,0 m/c? 3) 1,0 m/c? 4) 0,5 m/c?

Mumo 3emiH JISTUT acTepOu B HAIlPaBJICHHH,
[I0OKa3aHHOM  HAa  PHUCYHKE  ITyHKTUPHOU

crpenkoi. Bekrop F,  mOKasbBaeT  CHILy 1

TIPUTSDKeHHs actepouaa 3eMiéid. Bmomp kakoit
crpenku (1, 2, 3 wnmm 4) HampaBieHa cwuia,
JeWcTByIOIass Ha 3eMJII0  CO  CTOPOHBI
acteponga?

1) BIONB cTpenkH 1
2) BJIOIb CTPEKHU 2
3) BIOJB CTpENKU 3
4) BIOIb CTPENKH 4

JepeBsHHBIIE OpycOKk Maccoi m, TIUIOMIQAW TpaHell KOTOPOTrO  CBSI3aHBI
otHomeHueM Sp: S;:S3=1:2:3, CKOTB3UT PaBHOMEPHO M HPSIMOJIMHEHHO MO
JIEHCTBUEM TOPU30HTAJIBbHOU CHUIIBI F o TOPU30HTAIBHON IIEPOXOBATON OIOpE,
CONPHUKACAasCh C HEH rpaHpio omanapio Sy. KakoB ko3¢ ¢unneHt Tpenus opycka
00 onopy?

£ 2F 3F _F
D mg 2) mg 3) mg 4) 2mg
Chapsn, umeromnii B Touke O TPaeKTOPUH HMITYJIbC L4
D> Pa3opBajIcs Ha IBa OCKOJNKA (CM. PUCYHOK). OnuH b Py
U3 OCKOJIKOB MMEET UMIYNLC p,. ViMmymsc BTOporo — & \po B
OCKOJIKa H300pak€H Ha PHCYHKE BEKTOPOM e A
/ C N
) BC 2) oD 3) BA 4) oC
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Kunernueckast sHeprus aBToMoomis Mmaccoit 500 Kr, IBHKYIIETOCs CO CKOPOCTHIO
36 kM/4, paBHa

1) 324000 x  2) 25000 Jx 3) 12500 I 4) 5000 I

%
KOpOMBICJ'IO BECOB, K KOTOpPOMY IIOJABCIICHBI Ha HUTAX Z

IBa Tena (CM. PHCYHOK), HaXOAUTCS B paBHOBecHH. Kak d | &
HY’)KHO H3MEHHTh MAaccy BTOpPOTO Tela, YTOOBI IOCIe

YMEHBIIEHHsT Iuleya d; B 2pasa  paBHOBECHE
coxpanminocs?  (Kopomeicno w  HHTH  cuuTaTh 0
HEBECOMBIMH. ) m

A

m2|:|

1) yBenuuuTh B 2 pasa
2) YMEHBILINTH B 2 pasa
3) yBenM4MTb B 4 pasa
4) yMEHBIUUTS B 4 pas3a

Kak u3MeHHTCS JaBIICHUE Pa3peKEHHOTO OJHOATOMHOIO ras3a, €clIM abCONIOTHAs
TeMIepaTypa ra3a yMEHbIIUTCS B 3 pa3a, a KOHLEHTPAIUS MOJEKYJ YBETUYUTCS
B 3 paza?

1) ysemumuuTcs B 4 pasa
2) yBEIMYMTCA B 2 pasa
3) ymeHbIIUTCA B 4 pasa
4) HE U3MEHHUTCS

I[Ipu mnepeBome wuAeanbHOrO Tra3za U3 COCTOAHUA | 7 b
B COCTOSHME 2 KOHIIGHTpamusi MOJIEKYl 7 TIpo-
MOpIOHAIFHA JaBJIeHHI0 p (CM. PHCYHOK). Macca rasza

B IIpoLiecce OCTAETCS HEU3MEHHOM.

YTBepxKIaeTcs, 4TO B JAHHOM IIPOIECcce

A. TIIOTHOCTH Ta3a BO3pacTaeT. .
B. nporcxoauT n3oTepMIuecKoe ckaTue rasa. 0
W3 sTux yTBEepKIeHUN

—_

<Y

1) BEpHO TONBKO A

2) BEPHO TONBLKO b

3) o0a yTBep:K/IeHHs BEPHBI
4) o0a yTBepKIeHNS HEBEPHBI
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WHornma 3uUMOi HEKOTOpBIE MPEAMEThl MOKphIBaOTCS MHeeM. [Ipu oOpa3zoBaHuM
WHes BOJSHOM map, HaXOAALIMHCS B BO3AyXe, MHUHYS JKHIKYH (asy, cpasy
NepeXOUT U3 ra3o00pa3Hoii B TBEpayIO (a3zy. [Ipu aTrom nepexoze

1) yMeHbIIAETCS TEMIIEPATYPa, HE U3MEHAETCS BHYTPEHHSA SHEPT U
2) yMCHBIIIAETCs TEMIIEpaTypa U BHYTPEHHSIsSI SHEPTUs

3) YMEHBLIAETCS BHYTPEHHSA SHEPIUs, HE U3MEHSETCS TEMIIEpaTypa
4) YMEHBIIACTCS TEMIIEPATypPa, BO3PACTACT BHYTPEHHSSA SHEPTHs

Ha pucynke npuBen€H LHKI, OCYIIECTBIsSEMBIH p A B C
C UJeaJbHBIM ra3oM. Macca ra3a MOCTOSIHHA.
PaboTa He coBeplIaeTcs Ha y4acTKe

1) 4B

2) BC y 5
3) CD /

4) DA 0 "
Kak HU3MCHHUTCA YCKOpPEHUE 33.p5DKeHHOI>i IBIIMHKH, HBI/DKyH_IeI}’ICﬂ

B OJIGKTPUYECKOM IIOJI€, €CIM M 3apsl MbUIMHKH, W HampsHKEHHOCTH ITOJIS
yBenMn4HTh B 2 paza? Crily TSDKECTH HE YIUTHIBATS.

1) yBemuuurcs B 2 paza
2) yYMEHbIUMTCA B 4 pasa
3) HE U3MCHUTCS

4) yBemuuuTcs B 4 paza

DIeKTPOdHEPTHs, MOTpedisseMasi YeTHIPbMS OAWHAKOBBIMH HOCIEIOBATEIHHO
BKJIIOYEHHBIMH JIAMITIOYKaMH 3a dac, paBHa (. Kakum Oyzmer mnorpeGiieHue
9JIEKTPOIHEPTHH 32 Yac, €CIIM U YUCIIO MOCIIEe0BATEIbHO BKIFOYEHHBIX JIAMIIOYEK,
1 TO/IBOIMMOE K HUM HAaIPSKEHUE YBEJIMYHUTH BIIBOC?

1) 40 2) 20 3 0 4 30
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B HekoTOpoil 00JacTH MPOCTPAaHCTBAa CO3MAHO OJHOPOAHOE MAarHHUTHOE IIOJIE

(cM. pucyHok). KBanmpaTHas MeTayuiMueckas pamka Iuiomaaun S Iepecekaert
rpaHUIly o0JIACTH OJHOPOIHOTO MATHHTHOTO MOJISI ¢ MOCTOSIHHOW CKOPOCTBIO D,
HAIpaBJICHHON BIIOJIb IUIOCKOCTH PAMKH U MEPIEHIUKYIIPHO BEKTOPY MarHUTHOW
WHIYKIUU B. ITpu sTom B Heit BozHukaetr IJIC nnnykunu £.

® ® ® ® ®
—_— 0 ® ® ®
s®O RIQ ® ®
®®-§®®®
® ® & ® ®

Kakoii craner D/IC, ecnu Tak ke OyJeT NBUTAThCSA KBaJgpaTHas paMKa IUIOIIAIN

S
Z , I3rOTOBJICHHAA U3 TOI'O XKC MaTepHaJ’Ia?

2)

% 3) 26 4) 4€

Bribepute cpenn SNEKTPOMAarHUTHBIX BOJH, H3Nydaembix CONHIIEM, BOJHBI
C MaKCHUMAaJIbHOM JUTHHOM.

1) BMIMMBIHA CBET

2) yabTpadHoIeTOBOE H3TydeHHE
3) PEHTTE€HOBCKOC H3ITyYCHHE

4) uH}pakpacHOe H3ITydeHHE

[Ipenmer, PacnoI0KEeHHBII Ha 1

TpOiiHOM (OKYCHOM pacCTOSHHHM OT —

TOHKOH cobuparomeit JIMH3BI, v

MEepelBUTraloT K IBOMHOMY (OKycCy I I I I I I
(cM. pUCYHOK). 3F oF F F oF  3F
Ero m3o6paxenne npu sTom

1) IBmKercs oT GoKyca K IBOHHOMY (OKyCy

2) HE nepeMeIacTcs

3) IOBMXKETCS OT TMOJIOKEHHS Ha paccTOSHUM 1,5F OoT IMH3HI K BOHHOMY (okycy
4) JBWXKETCA OT MOJIOKEHHMS Ha paccTosHUH 1,5F 0T MMH3EI K GoKycy
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Jucniepcueii cBeta 00BSICHIETCS Vuutenb  NPOAEMOHCTPHUPOBAN  ONBIT IO  HAOMIONCHHIO  HaNpsDKEHHMS,
A. BO3HHKHOBEHHE OKPAaCKH IIOJBECOK JIOCTPHl M3 OECIBETHOTO XpycTaas B BO3HHUKAIOIIETO B KAaTyIIKe ITPHU MpoJéTe depe3 Hee MarHuTa (puc. 1). Hanpspkenune
3aBUCHMOCTH OT TOYKH HAOIIFOACHUSL. C KaTylKd IOCTYNaJO0 B  KOMIIBIOTEPHYKO  U3MEPUTEIBHYIO  CHUCTEMY
B. 1BET MOJBECOK JIIOCTPHI, U3TOTOBJICHHBIX U3 OKPALIEHHOTO CTEKIIA. U 0TOOpaXkalioch Ha MOHUTOPE (pHC. 2).

BepHo(-b1) yTBepkacHUE(-5):

1) TombKO A
2) Tonbko b

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

6J10K KOMITBIOTEPHO#
Kakoe mnpencraBieHne o0 CTPOGHHMM aroMa COOTBETCTBYET MOJAEIU aToMa H3MEPHTEILHON CHCTEMBI
Peszepdopna?

1) Snpo — B meHTpe aToMa, 3apsj AApa MOJOXKHUTENEH, OOMBIIAsA YacTh MAcChl
aToMa COCPEJ0TOUCHA B JJIEKTPOHAX. Puc. 1

2) Snpo — B LEHTpe aTtoma, 3apsj sjapa OTpHIATeeH, OONbIIas 4acTh Macchl
aToMa COCPEA0TOUEHA B SJIEKTPOHHON 000JI0UKeE. e |

3) Smpo — B meHTpe aToMa, 3apsAA SApa TOJOXKHUTENEH, OOIBIIAs JacTh MAacChl
aToMa COCPEOTOYEHA B SAPE.

4) Snpo — B LEHTpe aTtoma, 3apsj sjapa OTpHLATeseH, OONbIIas 4acTh MaccChl

aToMa CocpejoTOUEHa B SIIPE. ==
N/
Ha pucynke ykasaHbl Tpy HM3IIMX 3HAYEHHUS 3HEPIHM aToMa E, 107 JIx
HaTpus. ATOMBI HaxoIiTCs B  COCTOSHHUU ED. ITpu —— 0
OCBEIIIEHNN aTOMapHbBIX [AapOB HATPHsl CBETOM C JHepruen
doronos 5,1:10™" Jix B3 Puc. 2
)
1) mpOM30HAET Mepexo aTOMOB B cocTostHue £ FY——-48 B ompite neeneosanock
2) mpousoiiaéT nepexos aToMoB B coctosHue £ 1) BO3HMKHOBEHHME MAHUTHOTO TOJIS [IPH M3MEHEHUH IIEKTPHYECKOTO TIOJIS
3) NpoM30HAET HOHM3ALMS aTOMOB ED——-82 2) SBJIEHHE IEKTPOMATHUTHON MH/yKLUH
4) artomsl He OyIyT IOIVIOLIATH CBET 3) SBJICHHE CAMOMHIYKITHH

4) nelicTBre CHIIBI AMIiepa

IIepuon mosypacmajga simep aTOMOB AaKTHHUS 2;3, Ac coctaBmser 21,6 roga. 3to

03HA4aceT, 4TO B IIpe€napaTe akKTUHUA 2;; Ac HavajapbHOW Maccoit 1 v

1) HpI/IMCpHO IIOJIOBUHA M3HAYAJIBHO MMCEBIIHUXCS SII[Cp AKTHUHUA paCHaﬂaeTCﬂ 3a
21,6 rona

2) OmHO AAPO AaKTHHUA M3 BCEX HM3HAYAIbHO MMEBINMXCH AP pacmagaercs
Kkaxxaeie 21,6 roma

3) BCe M3HAaYaJIbHO MMEBIIMECS A/Ipa aKTHHHUSA pacnaiyTcs 3a 43,2 rona

4) 3a 21,6 rona MaccoBOE YHCIIO KaXkKJ0T0 AAPa AKTUHUSA YMEHBIIUTCS BIBOE
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VY4eHHK HccnenoBal IBHKEHUE IIAapuKa, COPOIIEHHOIO TOPU30HTAIBHO CO CTOJA. Yacrs 2
JIas 9TOrO OH H3MEPHI KOOPAMHATE JICTSIIETO MIAPHKA B PA3HBIE MOMEHTHI Omegemom K 3a0anusam smou yacmu (B1-B4) agnaemca nocnedosamenvnocny
BPEMEHH €T0 JBIKEHHUS U 3aTI0MHII TabIHITy: yugp. Brnuwume omeemvl cnauana ¢ mexcm pabomol, a 3amem nepeHecume
p 0 0.05 1 010 1 015 T 0.20 ux 6 onank omeemoe Ne 1 cnpasa om nomepa coomeemcmeyowezo 3a0aHus,
[ .
> > > 2 > HauuHas ¢ hepeoll K1emouku, 0e3 3anamulx, NpPodenos U _KAKUx-iudo
X, CM 0 5,5 13,5 | 17,5 | 24,0 -
00NONHUmMENbHBIX _cumeonos. Kaxcoyio wyugpy nuwume 6 omoenshoit
y, CM 0 1,5 4,5 11,5 | 20,0

Kjlemo4Ke 6 coomeemcmeuu ¢ npuaedé'uﬂbmu 6 OnaHKe 06pa3uwnu.

[TorpemHoCTh M3MEpEHHsT KOOPJIMHAT paBHAa 1 CM, a IPOMEXYTKOB BPEMEHH —
0,01 c. Ha xakoM U3 rpa(ukoB BEpHO IOCTPOEHA 3aBHCUMOCTb KOOPIMHATHI X

IapHKa OT BpeMeHH 17 Ha pucyHke moOKka3aHa I€Mb MOCTOSIHHOTO TOKA, &
copepxaias uctouHuk Toka ¢ OJC &, pesucrop R; +| -
1) X, cMy 3) X, CMy upeoctat R,. Ecmu yBenMYHTb CONPOTHUBICHUE |
251 / T 25 3 peoctata R, 10 MakcUMyMa, TO KaK HM3MEHSTCS
2] 20 clefylole TPH BEIMYUHBI: CMIa TOKAa B IEMNH; |
] )Z( P HaNpsyKeHHEe Ha pe3sucTope R); CyMMapHas TemoBas I I
1 2
151 }ﬂ’ 15 }2’ MOIIHOCTh, BBIACIAIONIAACA HA BHEIIHEM YYacTKe
10 10 tenu? BHYTpEHHUM COMPOTHBJICHAEM UCTOYHHKA TOKA IPeHeOpEedb.
5 Q/ s { JUns KaXkIoH BETMYMHBI ONPEIENIUTE COOTBETCTBYIOIIMIA XapaKTep H3MEHEHHS:
1 1) yBenmuutcs
0 0,05 0,1 0,15 02 025 £ ¢ 0 005 0,1 0,15 02 025 ¢ ¢ 2) yMeHbIIATCS

3) HEe U3MEHUTCS
2) X oMy 4) y.om, )

3anumuTe B Tabauiy BbIOpaHHBIC UGBl I KaxI0H (H3UIECKOH BETHMYMHEL.
ITucper B 0TBETE MOT'YT HOBTOPSITHCS.

[
[
[Se]
w

20 e 207 C
1 1 MMapHas TeIIoBas
] 1 [ Hanpspkenne Ha 4 P
15 15 p
1 ( 1 Cuna ToKa B LIETTH esncTone R MOIIHOCTb, BBIJCIISIOMIASICS
101 7/ﬁ 104 @/ P pe Ha BHEUIHEM y4YacTKe LenHu
s 51 A

00,0501 0,15 02 0257 ¢

(=}
w
—_
o
Iy
[3~]
ST
[3e]
G
=Y

M B pesynbrare TOpPMOXEHHS B BEPXHHUX CIOSX aTrMoc(epsl BbIcOTa MOJIETa

HCKYyCCTBEHHOrO CryTHHKa Haja 3emiéi ymensmmiack ¢ 400 mo 300 xm. Kax
U3MEHHWINCH B PE3YNbTaTe 3TOT0 CKOPOCTh CITyTHUKA, €TO MOTEHIIHANbHAs SHEPT U
U niepuoJi oopauieHus?
JIiist ka0 BeIMUMHBI ONPENIENIUTE COOTBETCTBYIOIINI XapaKkTep U3MEHEHHU:

1) yBemuuunach

2) yMEHbIINIACh

3) He u3MeHUIACh
3anumure B Tabauuy BeIOpaHHbIE HUGPHI IS KaXIO0W (U3MYECKOH BEIUUMHBI.
udps! B 0TBETE MOT'YT ITOBTOPSITHCS.

CkopocTh Iepuon obpamenus | INoTeHuuanbHasi SHEPTUs
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B munuHape moJ mopiiHeM HaXOIUTCs
TBEPIOE BELLECTBO. Hunusap
IIOMECTWIM B pacKal€HHyO neub. Ha
pHUCYHKE IOKa3aH TpaduK H3MEHCHHS
TemrepaTypsl 7 BelecTBa IO Mepe
TIOTJIOMIEHUSI UM KOJHMYECTBA TETUIOTHI

0. Kakue y4acTKU rpaduka
COOTBETCTBYIOT IUIABJICHHIO BELIECTBA 0 [0)
u HarpeBaHuIo BEIIECTBA

B Ta3000pa3HOM COCTOSHHU? YCTaHOBHTE COOTBETCTBHE MEXAY TEIUIOBBIMU
mpoueccaMu M ydacTkamu rpaduka. K kaxmoldl Ho3unuM HEpBOTO CTONIOIA
nogbepuTe COOTBETCTBYIOIIYIO IO3UIMIO BTOPOrO U 3alUIIUTE B TAOJIUIY
BBIOpaHHBIE HU(PEI IO COOTBETCTBYIOIIUMY OyKBaMH.

IMPOIIECCHI YYACTKU I'PADUKA
A) IIaBIeHHE 1) 1
Bb) marpesanme rasa 2) 2
3) 3
4) 4
A b

OrtBer:

YcraHOBUTE COOTBETCTBHE MEXAY (GU3HMUECKUMU BeIMYMHAMH U (GopMyIamHu, IO
KOTOPBIM UX MOXHO paccuMTarh (V — 4acTtora (oroHa, # — nocrosHHas IlnaHka,
¢ — CKOpOCTh cBeTa B BakyyMe). K kaxoil mo3unuu nepsoro crondua nogdepure
COOTBETCTBYIONIYIO IIO3UIINIO BTOPOTO U 3AIUIIKATE B TAaOIHIy BEIOPAHHBIE IU(PPHI
O/l COOTBETCTBYIOIHMH OYKBAMH.

OU3BNYECKUE BEJIMYNHBI OOPMYVYIJIbI
A) sneprus GpoTona 1) &k
Bb) ummynsc GpoToHa \
2) h-v
3) he
v
4 hv
c
A b

OT1BeT:

© 2013 depepanbHas cnyx6a no Hagsopy B cepe obpa3oBaHus v Hayku Poccuiickoi Peaepauuymn
KonupoBaHue He ponyckaeTtcs

Yactp 3

3aoanun wacmu 3 npedocmasnarom cooou 3adauu. Pexomenoyemcs nposecmu
ux npeosapumenvnoe peuienue Ha uepnosuxe. Ilpu evinoanenuu 3adanuil
(A22-A25) 6 6nanke omeemog Ne 1 noo nomepom evinonusemozo Bamu 3aoanusn
nocmagbme 3HAK «X» 6 KlemouKe, HOMepP KOMOpOoli cOomeemcmeyem Homepy
6v10panno2o Bamu omeema.

HeBecomas HenedopMupoBaHHas npyxuHa xéctkocthio k= 1000 H/m nexur Ha

A23

A24

rOpU30HTaIbHOM cTose. OAuH e€ KOHell 3aKpeIliéH, a APYyrod kacaercss Opycka
Maccoif M, HaxoAsIIErocs Ha TOM JK€ CToJie. Bpycok caBMraioT BIOJIb OCH
MPYXKHUHBI, CKUMas NpyKuHy Ha Ax =1 cm, u otmyckawoor. [Ipu nocnenyromem
JBIDKEHUH OpYyCOK NpHOOpeTaeT MaKCUMalbHYI CKOpOCTh paBHYI 1 m/c.
Onpenenute Maccy Opycka M. TpeHue HEe yUUTHIBATb.

1) 0,13 xr 2) 0,05 xr 3) 0,2kr 4) 0,1 xr

Bo Bpems ombiTa 06BEM cocyna ¢ Boayxom p, 10° TTa
HE MEHSUICS, BO3yX MepeIés U3 COCTOSHUS
1 B cocrosaue 2 (cMm. pucyHok). Kpan 2
y cocyna ObLT 3aKpBIT HEIJIOTHO, ¥ CKBO3b
HEro  MOI'  MPOCAauMBaThCS  BO3IYX. 1

N 2
OTHOIIICHHUE - qyuciia

1 0 300 600
MOJICKYJI Ta3a B COCyJi€ B KOHIIC M Hayaje
onbITa. Bo3ayx cuutaTh HeambHBIM ra30M.

2 3
D 3 2) 3)

Onpenenute

900 7, K

[SSHINN

B nmemn, wu300pa€HHOM Ha pHUCYHKE, WACAIbHBIN
amnepMeTp nokasbiBaeT 1 A. Haiinute Tok uepes
pe3uctop Rj.

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




A25

EAvHbIV rocyAapCTBEHHbI 9K3aMeH OUBNKA 717

JIBe YacTHIBI, WMEIOIIME OTHOIICHHE 3apsaoB -y g OTHOLIEHUE Macc
9>

m

—- =4, BreTenu B OJHOPOJHOE MAarHUTHOE IOJI€ MEPHEHAUKYJISIPHO JHHUSAM

my

MarHUTHOH UHAYKOUW U OBUXYTCA IO OKPYXHOCTSAM C OTHOIICHUEM paguyCoB

R, o Ui
— = 2. Onpeznenure OTHOLICHUE CKOPOCTEN —— 3THUX YACTHIL.

R, (%)
1 1
1 2 — -
n 2) 3 5 4

Ilonnoe pewrenue 3a0au CI-C6 neodxooumo 3anucams ¢ d1anke omeemog Ne 2.
Ilpu oghopmnenuu pewienus é 61anke omeemog Ne 2 3anumiume cHauana Homep
3a0anun (Cl, C2 u m.o.), a 3amem pewieHue COOmMEemMCMEyIOUuiell 3A0ayu.
Omeemul 3anucsvléaiime 46mKo u pazoopuueo.

Ha pucynke wsobpaxensl rtpaduku gByx  V
IPOLECCOB, HNPOBEAEHHBIX C HJEATBHBIM Ia30M
IIPY OJIHOM M TOM K€ JaBjeHuu. ITouemy nzobapa
I nexur Bbime wu3obaper 11?7 OtBer moscHHTE,
yKa3aB, Kakue (U3MYECKHe 3aKOHOMEPHOCTH Bl 11
HCTIONTB30BANH AT OOBACHEHHS.

Ilonnoe npasunsroe pewienue xadxcooit u3 3aoau C2—C6 ooncno codepicamsp
3aKOHbBL U POpMYTbl, NPUMEHEHUE KOMOPBIX HEO0X00UMO U OOCHIAMOYHO 0113
peuwtenusn 3a0ayu, a MaKxHce MamemamuyecKue npeoopaz0eanus, pacuémel c
YUCNEHHbIM OMEEeMmOM U HpU  HEOOXOOUMOCHU PUCYHOK, NOACHAIOWAUIL
pewenue.

CHapsn B monére paspblBaeTcid Ha JBE paBHbIE YacTH, OJHA M3 KOTOPBIX
[IPOJIOJDKACT JBWXKEHUE I10 HANpaBICHUIO JABM)KEHMs CHapsija, a Japyras —
B NIPOTUBOIIOJIOXKHYIO CTOPOHY. B MOMEHT paspbiBa cymMMapHas KHHETHYECKas
SHEPIrUsl OCKOJKOB YBEIMYMBACTCS 3a CUET SHEPTUM B3pbIBA Ha BeIMUMHY AFE.
Mozynb CKOPOCTH OCKOJIKA, JBHIKYLIErOCs MO HAlpaBIEHHUIO ABMKEHUsS CHapsa,
paBeH V;, a MOJyJh CKOPOCTH BTOPOTO OCKOINKa paBeH U,. Haiinure maccy

CHapsaa.
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OnuH MONb aproHa, HaxoAsllUiics B LWIMHApE Ipu Temmeparype 7; = 600K u

JABICHUU P, =4-10° Tla, pacimmpsieTcs H OTHOBPEMEHHO OXJAKIAETCA TAK, UTO
€ro JaBJeHHe IPH PACIIMPEeHHH OOpaTHO MPOMOPIHOHAIBHO KBaApaTy 00BEMA.
Koneunoe napieHue rasa p, =10’ [Ma. Yemy paBHA BHYTPEHHSsS SHEPIHs rasa
[0CJI€ pacIIUpeHusi?

B anexTpuueckoil cxeme, NoKa3aHHOM Ha pUCYHKE, KIIIOY

K samxnyt. DJIC 6Garapeiikn & =24 B, e€ suyrpennee ¢ ,| K
comporuBieHre 7 =5 OM, CONpPOTUBIECHHE PE3UCTOPA
R=250m. ITocne pa3MBbIKaHUS KITI04a K
B pe3yibTare paspsja KOHJIEHcaropa Ha pe3HCTope
BBIEISIETCST  Koym4ecTBO  TemwioTel O = 20 mx/x.
Hatinure émMrocTs konaeHcaropa C.

VYcnoBUMCs cunTaTh H300paKeHUe Ha IUIEHKe (oToanmapara pe3kKiuM, €ClIi BMECTO
UJIeabHOTO M300paKeHHWs: B BUJAE TOYKM HA IUIEHKE IIOJyYaeTcs H300pakeHHe
MSTHA TUaMETPOM He 0oJjiee HEKOTOPOro MpeieNbHOro 3HadeHus. [loatomy eciu
00BEKTUB HaXOAUTCS Ha (JOKYCHOM PACCTOSIHUH OT IUIEHKH, TO PE3KUMH CHUTAFOTCS
HE TOJBKO OECKOHEUHO yAalE€HHBIC MPEJAMETHI, HO M BCE MPEAMETHI, HAXOISIIHECs
Jlajblie HEKOTOPOro paccTosiHus d. OneHuTe NpelenbHbII pa3Mep MATHA, eClIH [IPU
«OTHOCHUTEIIbHOM OTBEpCTUM» O =4 pE3KHMMH OKa3aJluCh BCE MPEIMETHI,
HaXOJMBIIMECS Ha paccTosHMsAX Ooiee 12,5 M oT oOwbekTHBa. («OTHOCHTENBEHOE
OTBEPCTHE» — 3TO OTHOIIEHHE (HOKYCHOTO PACCTOSIHUS K JMaMeTpy BXOJIHOIO
orBepcTHs 0o0bekTHBa.) PokycHoe paccrosHue oObexkTHBa 50 MM. Crenaiite
PHCYHOK, NOSICHAIOUIMI 00pa3oBaHue MATHA.

YpOBHHM 3HEPrUM 3JIEKTPOHA B bopmynoit
E _ 136

n 2
n

aToM€ BOJAOpOAa 3adar0TCsA

3B, rne n = 1, 2, 3, ... . Ilpu mepexonge atomMa u3 cOCTOSHHA F,

B cocTossHMEe £, aToM mncmyckaeT ¢oToH. [lomaB Ha mMOBepXHOCTH (HOTOKATOIA,
¢otoH BeIOMBaeT GoTOATEKTPOH. J{TIHA BONHBI CBETA, COOTBETCTBYIOMNIAs KPACHOIT
rparune dorospdexra IS MaTeprana MOBEPXHOCTH (HOTOKATOAE, Ay, = 300 HM.
UeMy paBeH MaKCHMaJIbHO BO3MOXKHBIH MOIYJIb HMITyJIbca oTOdIEKTpoHA?
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