Yacrn |

Hpu ewnoanenuu sadanui wacnmm 1 & 6aanve omaeemos N 1 noo noxepom
estnoanaenoco eamu 3adanun (A1-A25) nocmassme 3narx «X» & Kiemoure,
HOMEP KOMOPOIT COOMEEMCMEYem NOMEPY 6bOPANNOLO 6aMI OGN,

Ha rpadguke npusenena 3asucumocts  ckopocTh
NPAMOIMHEIHO  ABIDKYLWIETOCH  Tena  OT  BPEMEHIl.
Onpenennre Mmoayab yekopenis tena.

1) 10 m/c?
2) 5w
3) 15w’
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4) 12,5 wic’

SWINK 3aTACKHBAIOT BBEPX N0 HAKAOHHOIT NIOCKOCTH ¢ NOCTOAHHOI CKOPOCTBIO.
Cucrema  OTCu€Ta,  CBS3AHHAR  C  HAKAOHHON  MJIOCKOCTBIO,  ABANETCH
HHEPUHANBLHOIL. B 310M cyuae cymma Beex cin, AeiicTBYIOULIX HA ALK,

1) pasHa Hyno

2) HanpasneHa B CTOPOHY ABIGKEHHS SULIKA

3) nanpaeneHa nepneHANKYASPHO HAKAOHHOI NAOCKOCTH

4) HanpasneHa B CTOPOHY, NPOTHBONOAMKHYIO ABIBKEHHIO ALLIKA

Kamenb maccoit 100 r Gpowen non yrnom 45° FOPH3OHTY € HAYANLHOI
ckopocteio v = 10 M/c. Moayns cuabl Takectn, aeficTByloweil Ha Kamens B
MOMEHT GpocKa, paseH

1) 0

2) L7H
3) ILOH
4) 2,0H

Ha Teno, asiwkyweecs npamonuueiino s HHEpUHaNbHOIl cHeTeMe oTcuéra,
AeficTByeT nocrosHHas cuna, pashas 2 H. 3a kakoe BPEMA H3MEHEHHE HMNYLCA
TENa COCTaBNT 4 Kr-m/c?

[)52.¢
2) 8¢
3) 6¢
4) 12¢
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[lapuk maccoil 150 r naunnaer nanars ¢ BuIcoTH 200 M 13 COCTORNUA NOKOA.
KakoBsa ero KHHETHUECKas YEPrin B MOMEHT NEPe NAACHIEM HA M0, ¢l
CONPOTHRICHIE BOMYNA NPEHEOPEKIMO Mano?

1) 54 )k 2) 24 )bk 3) 30 )k 4) 42 Jk

MaremMaTHUeCKiit MasTHIK ¢ neproaoM KoseSanitii 7 0TKAOHII Ha HeBOABLWIOI
YTOJL OT NOAOKEHIA PABHOBECHA W OTAVCTHAN €3 HAMAALHOI SSSNRREE
CROPOCTIE (CM. pHEYHOK). Yepesr Kakoe spems nocae Jtoro
NOTEHUHANLHAA SHEPTIS MASTHHKA B NEPBHIT pa3 A0CTHIHET
MuHHMYMA? ConpoTHRIEHHEM BO3ayXA Npenedpetib.
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ABTOMOGHIL € BHIKIIOUEHHBIM  ABHTATENeM npoexan S0 M Bund no aopore,
npOJIOH\CIIIIOIl nol yriaom 30° K FOPH3OHTY. npll ATOM €ro CKOPOCTL A0CTHAN
30 m/c. Kakosa nauanshasn CROpOCTL aToMoOHAAT Tpennem npenedpenn,

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

BpD}'HUBCKOt‘ JBIGKEHHE MACTHLL NbINbUbL B BOAE O0LACHACTCH

1) XQOTHUHOCTBIO XHMHUECKIX PEaKUHil HA TOBEPXHOCTH HACTHLL

2) HenpepLIBHOCTLIO 1 XAOTHMHOCTBIO TEMJIOBOTO ABHKEHHA MOJIEKY BOALI

3) CYWECTBOBAHHEM  CHIT TIPHTIORCHHS H OTTANKHBAHKHA MOIKAY artomMammn B
MOJIeKY1ax

4)  HANMUHEM NHTATEALHLIX BEILECTB B BOAES

Paspexennbiii yrnexuenwiit raz nzoGapno cxkumaerca, Macca rasa noctoauua,
Kak Hano n3mennts aGcomoTHYI Temnepatypy rasa, 4Ttodsl YMeHbWNTh ero
o0nem B 4 paza?

1) noseicuts B 16 pa3
2) nosbicHThL B 4 paza
3) nonusure B 16 pas
4) nounnts B 4 pasa



All

Al2

Al4

B cocyae ¢ NOABHKHBLIM MOPLIHEM HAXOAATCA BOAA M ef HAckIEHHbIT nap.
OGBEM napa NM3OTSPMHYUECKH YMeHblHAn B 2 paza. KoHueHTpaums Moaexyi
napa npH HTom

1) ymenbiunnack B 2 pasa
2) He u3MeHunach

3) yeeauuunacs B 2 paza
4) yeeanunnack 8 4 pasza

Ha pucynke npusenéH  rpapuk  UHKIHNECKOTO r B
npotecca, NpoBeaéHHOro ¢ uaeanbHbiM razom. Ha
KAKOM M3  YYACTKOB BHYTPEHHAA OJHEprus rasa
yMmeHblanacs?
1)y DA
2y €D A, ¢
- s
3) BC i
4) 4B 2" D r

- - a i
B Gannone oGwémom 1,66 M~ HaxoAMTCR 2 KT MONEKYJAPHOrO KHCAOPOAA NpH
5 .
naenennn 107 [Ma, Kakosa temneparypa knchopona?

1) 160 K
2) 640K
3) 831K
4) 320K

[bineKka, uMeBWas oTpHUATENbHBIT 3apaa —2e, NOTepana OMHH INEKTPOH.
Kaxkum ctan 3apan nbiinHkn?

1) +3e 2) —e 3) -3e 4 +e

Ha rpaduke wu3o0pakena 3aBHCHMOCTL CHABI [ A
TOKA B NPOBOAHNHKE OT HANPAKEHHA MEKIY €ro
KOHUaMu.  Yemy  paBHO  CONPOTHBRAEHHE 6 _:_;___,_}:_

NpoBOAHKKA? 4 S Eedd

1) 50m ] e

i; ';?:'0 0 5 10 15 20 25 (.8
= UM

4) 200m

KB.’UIP(‘THHH PaMKa  pPacnoomeHa B OQHOPOIHOM

Al6

Al7

MATHHTHOM  OJ€ B MHIOCKOCTH  JTHHHI - MarHHTHON AP

HHAYKLWK (eMm. pucynok). Hanpasnenne toka B pavke a % d
MOKAIAHO  CTPEJIKAMM, Kak  wanpasiaena  cuna,
ACHCTRYIOWAA HA CTOPOHY AC PAMKI €O CTOPOHbI

=

BHCILHErO MATHITHOTO noas 87

1) nepreHanKyAapHO NAOCKOCTH HEPTERa, 0T Hac

2) BAOAL HANPABASHUA AHHINT MATHITHON HHAYKIUH —>
3) cuna paBHa HYO

4) nepneHanKyAapHO NIOCKOCTH YepTeka. K HaM O

Ha pucyHke npueeaeHbl oCUHANOrPAMMbBE HAMPAKEHHIT HA ABYX PatIHUHBIX
WIEMEHTAN WISKTPHUECKON LenH NePeMeHHONo TOKa.

KoneGanua HTHX HANPRIReHHIT HMEIOT

|} QAHHAKOBbIC [lﬁpllOﬂhl. HO PAJTHHHBIC QMTIHTY kI
2) paznitiHble NEPHObI, HO OMHHAKOBLIC AMIINTY 1bi
3) pasautiHble NepHOAbE M PAAHUHbIE AMIIHTY bl

4) OAMHAKOBbIE NEPHOLI K OJHHAKOBLIE AMTIINTY bl

Ha pucyrke npeacrasier onsiT no npeioMIeHHIO
ceeta.  [loabiyacs  npusengunoii  Tadauueit,
onpenentTe NOKalaTeNb NPENOMACHHA BEWECTBA.

yron a[20°  [40°  [50°  [70°

sina |0.34 (064 |0.78 094

1) 147
2) 1.38
3) 229
4) 1,22




Ha 3epkano, aBkyuwleecs B BaKYyM€  OTHOCHTENBHO >
HHEPUHANBLHOI CHCTEMBI OTCUETA (UCO) co ckopocTeio v, (CM. ¥

Al19

A20

A21

A22

L

nagexns pased 60°7 CKopocTb CBETA OT HEMOABHAKHOTO HCTOUHHKA B BAKYYME
pasHa c.

B oGnact npocTpaHCcTBa, Ile HAXOAMTCA HacTHUA ¢ maccoil 1 Mr W 3apsiaom
2 uKn, co3maHo  OZHOPOAHOE  TFOPH3OHTAIBLHOE  NEKTpPHUECKOe  MoJie
HanpskénHocThio 50 B/M. 3a Kkakoe BpeMa uacTHuUa NEpPEeMecTHUTCa Ha
paccrositie 0,45 M no ropu3oHTaNMn, ey e€ HayallbHas CKOPOCTb paBHa HyJ10?
JleiicTBHEM CHIIbI TAXKECTH MpeHedpeYb.

1) 95¢
2) 42c¢cm
3) 3¢
4) 95¢

Kak HyKHO H3MEHHTb 4acTOTy CBETOBOIl BOJIHBI, 4TOObI 3Heprus ¢oToHa B
CBETOBOM MyuKe yBenuuunaco B 1,5 pasza?

1) ymeHbwutsb B 1,5 paza

2) ysenuuuTh B 1,5 pasa

3) ymeHblwnTb B 2,25 pasa

4) yesennuuts B 2,25 paza

Kaxos 3apan anpa '1B (B eaunmuax JIEMEHTApPHOro 3apsaa)?
B)ES 2) 11 3) 16 4) 6

Kakas uactuua X oSpasyetcs B peakumnn jLi+ jHe—— 9B+ X 2

1) 3nekTpoH
2) HelTpoH
3) w-yacTHua
4) mpoToH

Ha rpa(bmce NnokKasaHa 3aBHCHMOCTb

A24

A25

MAKCHMaNbHON KuHeTHyeckoii sHeprum  Ex 38"

INEKTPOHOB, BLIOWTHIX M3 MeTauna rpu oo
(poroapexte,  oT  aaMHBL  BOJHBI 304- ——é—-———,'t———--i—----{——-
najaowero  cpera.  Kunernueckas b i |
3Heprus (POTOINEKTPOHOB GOMblUE HyAA, P P
HO He npesbiwaer 15 3B, ecan metann 154---- i""-é'--"‘:"---fr---
OCBELLAeTCs CBETOM C JUTHHOMH BOJHbI | : |

1) 150 um E f E
2) 25 um 0 100 200 HM
3) 50 um

4) 200 um

UT0BbI paccuuTaTh B paBHOBECHOM COCTOAHHH NJIOTHOCTD P PAa3PeKeHHOro rasa ¢
H3BECTHON MOJIAPHON Maccoi |, A0CTAaTOMHO 3HATH 3HAUYEHHE YHHBEPCAIbHOI
ra3oBoil MOCTOAHHOI W H3MEPHTb

|) naBnenue razap u ero oobem V

2) maccy rasam u ero Temnepatypy T

3) temnepartypy rasa 7 u ero o0bém V'
4) naenenue rasap w ero temneparypy T

bycHHKa CKOAB3WT MO HENOABHAKHON TOPH3OHTANLHOH
cnuue. Ha  rpaduke  m3o0pakeHa  3aBHCHMOCTb
KoopauHaThl OycHHKH 0T Bpemern. Ock Ox napanienbHa
cnuue. Ha ocHoaHuu rpauka MOKHO YTBEP#AaTh, UTO 0

1

1) va ywactke | MOAyJb CKOPOCTH YMEHblUAeTcss, a Ha y4actke 2 —
YBENHYHBaeETCH

2) wa yuactke | MOMy/ib CKOPOCTH YBeIM4MBAaeTCs,, a Ha yuwactke 2 —
yMeHbLIaeTes

3) Hayuactke 2 NpoeKLHA YCKOpeHHa a, OYCHHKH MON0KHTE IbHA

4) na yuactke | MOAYAb CKOPOCTH yMeHbluaeTcs, a Ha yqactke 2 — ocTaérea
HEH3MEHHbIM



Yacrs 2

| Omgemon K zadanusy rmoi vacmm (B1-B4) aeanemcs nociedoeameabiocnn
Cwup. Brunaime omeemsl CHaNaa € MeKcnt padomsl, @ 3ames nepenecime
WX 6 daanx omeemos N 1 cnpaea om HOMEPa COOMBCMICINGVIONE 0 3a0ANUA,

HAYUNAR ¢ NEPEOT KICMOUKN, (3 NPoHe106 1t KAKUN-THO0 dONOIHUIMETbIbIX

L cumearos.  Kawcoyie wudpy  numime € omoeIbnol  KICMouKe 8

COOMEEINCIMENN ¢ NPUECOCHHBIMI & O.TAHKE 00Pas{amu.

B x0ne annaGaTHOrO Npouecca BHYTPEHHAS FHEPTHA OHOTO MOJIA PAPEREHHOTO
reans veeanuisaetes. Kak H3MEHSIOTCS npi 3TOM Temnepartypa reamns. ero
nasaeHue i o0wvém?
JIns KK20 BEAHYIHBL ONpeenTe COOTBETCTRY IOLUIHIT XapaKTep H3MEHEHHS:

1) yBenmunBaeTcs

2) yMeHbluaeTes

3) He usmeHsercs

Sanuwnre B Tabanuy BHIOPaHHbIC UHPPBI A8 KOKAON PHU3HUECKOIT BEINYHHBI.
Llndpsl B OTBETE MOTYT MOBTOPATHCA.

Temneparyvpa reaus Jlagneuue renus OO0BEM renns

Monoxpomartiuecknii ceet ¢ 3Heprieii GOTOHOB £y NanaeT Ha NOBEPNHOCTb
metanna, BbizbiBas Goroadipert. [pu 3ToM HanpskeHe, npi KOTopom GOTOTOK
npexkpawaetcs. pasHo Uy,. Kak n3MeHsTes anHa BOMHBL A najaalowero ceeta,
MOZYJ1b 3aNHPAKOLIEr0 HanpskeHns Uy, W UTHHA BONHBL Ay, COOTBETCTBYIOLIAS
«KpacHoii rpannue» Gotodpgerta, ecan 3Hepris nasalowix Gortonos £y
yBeAHUHTCS?
Jinst Kaw 10§t BEAHUHHBI ONPeaeHTe COOTBETCTBYIOLHIT XaPAKTEP H3MEHEHIIA:

1) yBeanunTes

2) VMEHbLIHTCA

3) He U3MEHHTCH

SanuwnTe B Tabnnuy BbIOpaHHbIe UHQPLI ANA KOK0H (PHU3HUECKOI BEHUHHDBI,
Lindper B 0OTBETE MOTYT NOBTOPATHLCS.

«Kpacnas rpannua»
dotordderra A,

Monyas 3anipaiowero
Hanpsxennua Uy,

JInuHa BONHLI A
nasarLLero ceera

[TyuoK cBeTa nepexonnT 13 Bobl B BO3AYN. YacToTa CBETOBOIT BOAHB — V. ATHHA

CBETOBOIT BOAHBI B_BOAC — A. NOKAATEAL NPEIOMACHHA BOALI OTHOCHTENBHO
BO3AVNA — /7. YCTAHOBHTE COOTBETCTBHE MEAAY (HIMUSCKIMI BEAHUIHAMI 1t
dopyynamin, 1o KOTOPLIM HX MOKHO paccunTath. K kawk1oii nosmuwim NEPROro
croadua  noadepiTe COOTBETCTBYIOULVIO  NMOMIINOG  BTOPOrO N 3amiuwimnTe 8
TA0AHILY BHIOPAHHBIE WHPBI MO COOTBETCTBY IOULIMIT GV KBaMIL. B

OH3HYECKHE BEJHYHMHBI DOOPMVYIJIbI

A) CKOPOCTH CBETA B BO3AYNE 1 A-v
b) ckopoctb cgeta B BONE ) A

2 3

3) A-ven

A

4) v n

Ortser: A b

Ha  HenoasimkHOM  npoBoAsuleM  veanHeHHOM  KyvOiike

Haxores 3apan . Touka O — ueHtp kyGuka, Tousn B w C o
N : ) ’
= UEHTpBL ero rpaneii. AB = OB. CD = OC., OM =£. R
3
- I
Moaynb  HANPRKEHHOCTH  INEKTPOCTATINECKOTO  NoAs gl el

3apaza O B Touke A pasen £, Yemy pasen moavab ,':
HANPSREHHOCTH 3NEKTPOCTATHUECKOrO noas sapsaa O 8 |~
Touke D1t B TouKe M?

VCTaHOBHTE  COOTBETCTBHE — MEKAY
BETHUHHAMIL 11 HX 3HAYEHHAMU,

K Kaknoii nosiunn nepsoro ctonfua noadepite COOTBETCTRVIOUIVIO MO0
BTOPOrO W 3amiunTe B Tabauuy BHIGPaHHbIE WHBPBI NOA COOTBETCTRY KOULIMIL
GyKBami.
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Pusmueckin

OH3HYECKAS BEJTHUHHA EE 3HAUYEHHE

A) MOIYb HANPSKEHHOCTH ANeKTpOCcTaTIveckoro 1) 0

nons kyOnka B touke D 2) E,
B) Moy HANPAKEHHOCTI ANEKTPOCTATINECKOrO 3) 4E,
nons kyoHka B touke M 4) 16E,
A
Orser: b

I He 3adyovme nepenecnu éce omeenmwi ¢ daank omsemos No 1. ]




Yacrs 3

3adanun CI-C6 npedcmagigiom cofoit 3a0a4u, NOIHOE PEIMENUE KONOPbIX
neofxoouMo 3anucams 8 6aanke omeemos Ne 2. Perosenoyemea npoeecniu
npedsapumesnoe pewienne Ha uepnosure. Ilpu ogopuaenun peuienusn 6
Gaanre omeemos Ne 2 3anuumime cuavaia nomep zaoanus (Cl, C2 u no.), a
3amem pewtenue coomeenmcmeyiouieit 3adaun. Omeems 3anicweanme YEmro

u pazoopuieo.

Msarkas npy#HHAZ H3 HECKOABKHX
KPYTHBIX BHTKOB nposona
noaseweHa K noToaky. Bepxuuii
KOHel MpY#HHbI MOJKIIOUAETCH K
HCTOYHHKY TOKa uepe3 kmou K. a
HHAHHH — C NOMOWIBIO 10CTATOYHO
IUTHHHOrO MATKOro nposoaa
(cm. prcyHok).  Kak  n3menuTes
[UTHHA NPYAHHBI 4epe3 J0CTaTOMHO
fosblloe BpeMs MOCHe 3aMbIKaHHUH
kmoya K? OTBeT nosacHUTe, YKasas,
KakHe ¢H3HYECKHE ABMEHHA H
3aKOHOMEPHOCTH Bbl HCMONb30BANH
N8 00BbACHEHHA.

IToanoe npasuasnoe pewenue Kaxcoon u3 3aday C2—C6 doadicHo ¢riouans
3aKOHbI U (HOPMYAbI, HPUMEHENIE KOIMOPLIX HEOOX00UMO It QOCINAMOYHO 014
| pewienus 3a0ayu, @ MAKIce MAMEMamuyecKue npeodpaoeanus, pac4éms ¢
| YHCAEHHBIM ORIGEMOM U, NPU HEOOX00UMOCHU, PUCYHOK, NOACHANOWUIL
pewenue.

I'py3sl maccamu M = 1 Kr ¥ m cBA3aHbI

NErxkoi HepaCTAKHMON HHTBIO,

nepeOpoweHHoi uepe3 G0K, MO KOTOpOMY

HHTb MOMKET CKONb3HTL 0e3 Tpehus (cm. 1 m
pucyHok). [py3 maccoit M naxoautes Ha

LIEPOXOBATOH HAKNOHHOI naockocTH (yron o

HAaKNOHAa MIOCKOCTH K TOPM3OHTY o = 30°,
ko3¢ duument Tperus 1 = 0,3). Uemy paBHO MakCHMaNbHOE 3HAUEHHE MaCChl M,
MpH KOTOPOM CHCTEMA rpy30B ell€ He BBIXOAHT U3 MepBOHAYANBHOrO COCTOAHHS
nokos?

B cocyae newnt kycok nbaa. Temnepatypa nbaa ¢, = 0 °C. Ecan cooBumts emy

H
n

KOMHECTBO TennoThl (), TO BeCh A€ pacTaeT u oOpa3oBasliascs Bona Harpeercs
Ao Temnepatypel £ =20 °C. Kakas 10ons abaa & pactaer. ecam cooOWHTE eMy

o
KOJTHUYECTBO  TEMIOTbI q=?? TennosbiMH  noTepami  Ha HarpeB cocyaa

npeHeOpeb.

B uenu, u300pak€nHOli Ha pHcyHKe, conpoTHBieHMe
AHOOB B MPAMOM HANPaBAEHHUH NpeHebPekHMO Mano, a
B 0OPAaTHOM — MHOTOKPATHO MPEBbLILIAET CONPOTHBIEHHE
pesuctopos. [lpn  noakmoueHun Kk Touke A -
NONOKHTENBHOrO, @ K Touke B — OTpHuaTenbHOro
nomoca darapen ¢ 3JIC 12 B 1 npeHedpeskimo Maibim
BHYTPEHHHM COMPOTHRACHHEM, notpednsemas
MowHocTe paBHa 7,2 BT. Tlpu u3menenun noasphocty
MOAKONEHHA GaTapen noTpedasemMas MOLIHOCTb OKa3anach pasHoii 14.4 BT.
YKaKHTE YCI0BHA NPOTEKAHHA TOKA UePe3 AHObI H PE3HCTOPLI B 050X CYYasX
H ONpefennTe CONPOTHRISHHE PE3HCTOPOB B 3TOH LenH.

A

Meanoe KONbUO W3 MPOBOAA AHAMETPOM 2 MM PAcroNOAKEHO B OAHOPOIHOM
MAarHUTHOM TMOfe, MAarHUTHas8 HHAYKUMS KOTOPOro MEHAeTCs M0 MOAY/O Co
crkopocTbio .09 Ta/c. TInockocTe KonbLA NEPeHAHKYIAPHA BEKTOPY MarHHTHOI
MHAYKUHH. KakoB AHaMeTp KoMbua, eCH BO3HHKAIOWINI B HEM HHAYKUHOHHBII
ToK paset 10 A? VenbHoe conpotHeienue mean pe, = 1.72:10° Om-m.

[Tokosawmiica atom BodOpoaa B OCHOBHOM cocTosHHH (E, = —13.6 3B)
nornowaet B Bakyyme (Gpoton ¢ annHoit Bonuel A = 80 Hm. C Kakoil CKOPOCThIO
NBHKETCA BAANH OT Adpa INMEKTPOH, BbUIETEBLWIMH M3 atoma B pedyibrare
nonun3saunu? Knnetuteckoii aneprueii odpasosasLuerocs HoHa npeHedpeus.



