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HuCTpYKIHNA 110 BHIMOJHEHUIO PAGOTHI

JI71s BBITIOJIHEHHS SK3aMEHAIIMOHHON paboThl 1Mo (husuke oTBomuTea 1
gac 20 munyT. Pabora cocrout us 2 yacreit, Beaoodaomux 30 3agaHui.

Yacts 1 comep:xut 25 3aganuii (A1-A25). K ramaomy 3aganuio gaercs
4 BapuaHTa 0TBETA, U3 KOTOPHIX IIPABUILHBIN TOJBKO OUH.

Yacrs 2 comepwur 5 samaumii (B1-B5), ma koTopble ciemyer aarhb
KpaTKWi OTBET W 3aIlMCATh €ro B BHJE YHCIIA.

Ilpm Bemosnenun 3amamuii B1-B5 wactm 2 3HaueHwe HCKOMOI
BEJIMYUHBI CIIEIyeT BbIPA3UTh B TeX EIUHHUIIAX (PH3UYECKUX BEIUYMH,
KOTOpBbIE YKas3aHbl B YCIOBHHU 3aJaHHUA. KCIM TAaKOro yKasaHWs HET, TO
3HAaueHHEe BeJIUYUHBLI CleQyeT 3amucaTh B MeXIyHApOmHOH cucTeMe
emuuni;  (CH). Ilpum  BbhluMciIeHMH  paspeliaerci  HCIOJb30BATh
HeIIPOrpaMMHUPYEMbIH KaIbKYJISATOP.

BaumarenbHo 1mpoumTaiiTe KaiKmoe 3amaHWe W IIpemjiaraeMble
BapHUaHThI OTBETA, eciiu oHu uMeroTcsa. OTBedaiiTe TOJIBKO ITOCIE TOTO, KAK
BBI ITOHSIM BOIIPOC ¥ IIPOAHAIM3UPOBAIH BCE BAPHUAHTHI OTBETA.

BemmonusiiTe 3amaHuMs B TOM MOpAAKE, B KOTOPOM OHHM naHbl. Kcimu
KAKoe-TO 3aJaHue BBLI3LIBAGT y BaC 3aTpyAHEHHe, IpoIycTuTe ero. K
MPOIYIEHHLIM 3aJaHUAM MOMKHO OyJeT BEepPHYThCH, €CIH Y BaC OCTAHETCH
BpeMs.

3a BBIMOJIHEHHE PA3IWYHBIX II0 CAOKHOCTH 3aJaHMi Jaercid ONUH
6ann. bBannpl, mnoaydyeHHble BaMH 334  BBINOJHEHHBIE  3aMaHUd,
cymmupyiored. [locrapaiiTech BBIMOIHUTH KaK MOMKHO OOJIbIlIEe 3aTaHUN U
HabpaTh HauOOJIbIIIEe KOJIHIECTBO OAJIIOB.

sKeaaem ycnexa!

Hwxe  mnpuBemeHbl  COpaBOoYHBIE — JaHHBIE, KOTOPbIE  MOTYT
MIOHA00UTHCSA BaM IIPHU BBIOJTHEHUH PaboTHL.

I[eca’rnqnble IIPHUCTABKHA

Haumeno- 0O603ua- | Muoxu- | Haumeno- O6Go3ua- |Muoxu-
BaHHE JeHHue Telb BaHHE Jenue TeJIb
Tura r 109 CaHTH (¢ 1072
Mera M 106 MHILTH M 1073
KHJIO K 103 MHKPO MK 1078
TeKTO T 10 2 HaHO H 1070
neru I 107! KO n 10712
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Koncranrse:

YHCJIIO T

=314

yCKOpeHue CBOOOHOTO MaieHusA Ha eMire

g=10 M/c?

TpaBUTAIlMOHHAA IIOCTOIHHAA

G = 6,710 1 H-mZ/xr?

YHUBEpCa/JIbHasd rasdoBas IIOCTOSIHHAA

R = 8,31 Ilx/(momnp K)

nocrosgsHHasa boiabiMana

k = 1,3810723 IIs/K

rnmocrossHHass ABorazpo

NA = 6‘1023 Momp L

CKOPOCTH CBeTa B BaKyyMe c=3108 m/c
KO03(P(PUIIMEHT TPOIIOPIHOHATHHOCTH Kk = 1 _ 9-10° H-m2/K2
B 3akoHe Kymona 4reg

MOZYJb 3apana dIeKTPoHa (dJIeMeHTapHBIN

SJIEKTPUYIECKHUI 3aps)

e=1610"" Kn

nocroaHHada [1nanka

h = 6,6:1034 ax-c

CooTHoIlTeHNE MEKIAY PASTHIYHBIMA €THHAIIAMHA

TeMIiepaTypa

0K =-273°C

aTOMHAaA eJHHHUIIA MAaCChI

laewm = 1,66:1027 kr

1 aromHasa eguHHUIIA MacChl sKBUBaienTHA |931,5 MaB

1 5/IEKTPOHBOJIBT

15B = 1,610 Ik

Macca gacruix

3IEeKTPOHA

9,110 kr ~ 55107
a.e.M.

1,673-1027 xr =~ 1,007

HpOTOHa AE.M
. 1,675-1027 kr =~ 1,008
HeUTpoHAa |’ ’
a.e.M.

© MHOO, 2009 r.
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ILnorHOCTH IOACOJTHEYHOTO Macia|900 KI‘/M3
BOZIBI 1000 xr/vS|amomuamsa 2700 kr/m’
IpeBecuHbI (cocHA) (400 KI‘/M3 sKeaesa 7800 KI‘/M3
KepocHHa 800 kr/u® |pryTH 13600 xr/m>

yI[eJII:Haﬂ TEeIIJIOEMKOCTb

BOABL |4 910 3 Tlk/(krK)

amomuausg (900 T:x/(xr-K)

apaa

2.1-10 3 Jix/(xr-K)

Menu 380 Ox/(xr-K)

xemesa 640 x/(xr-K)

qyryHa

500 Jax/(xrK)

ceunmna (130 I:x/(kr-K)

Y aeabHas TEILJIOTA

napoobpa3oBaHHA BOABI|2 3-10 6 Jox/kT

IIJIaBJIEHHUA CBHUHIIA

2,5:10 * Isx/xr

IIJIaBJIE€HHUA JbJa

3,3-10 ° ITm/wr

HopMmanabHBIE YCIOBHA JaBIeHHE 10° IIa, Temmeparypa 0°C

Moasapuasa macca

asora 281073 kr/Moms Kucaopona 321072 kr/momn
aproHa 40-1073 kr/monp  |1ETHA 6-10~2 kr/moms

Bozopofa (2-107° kr/mons  |MOMHOIeHa 96-1073 kr/mons
BOsfyxa  (29-10™° kr/monp  |HeOHa 20-1072 kr/moms
reaua 4-1073 kr/Monsb YIJIEKHCIIOrO ra3a 44-1073 kr/mMomb

© MHOO, 2009 r.




®usura. Bapuant No 1

Yacts 1

CamoseT coBepliaeT IOBOPOT IO KPUBOJWHEHHOH TPAeKTOPHU C
IIOCTOSHHOH CKOPOCTBbI0, He MeHAS BHICOTHI Imojera. KEcmau
CHCTEMY OTCYEeTa, CBI3AHHYIO C 3eMJIeH, CYUTATh HHEPI[UATHHOI,
TO BO BpeMsd II0BOPOTA

1) cymma Bcex CuJI, [AeHCTBYIOIIMX Ha CAMOJIET B
BEePTHKAILHOH INIOCKOCTH, HE PaBHa HYJIIO0

2) cymma Bcex CHJ, OEMCTBYIOIIMX HA CAMOJIET, HE pPaBHA
HYJIIO

3) cymma Bcex CHJI, [JEWCTBYIOIMX HA CaMOJIeT B
TOPHU30HTAJIBHOHN IIJIOCKOCTH, PABHA HYJIIO

4) cuna TAXKECTH paBHA cuie ApxuwMena, AeHCTBYIOIIEH Ha
camoJser

Teno maumHaeT CBOOOAHO MaAaTh C HEKOTOPOH BBICOTHI. Eciau
npeHe0peyYb COMPOTHUBIIEHHEM BO3AyXd, TO 34 IMATYI0 CEKyHIY
MaJeHusa CKOPOCTD Tella BO3pacTeT Ha

1) 50 m/c 2) 40 m/c 3) 10 m/c 4) 5wm/c
3aBHCHMOCTb KOOPIAUHATEI OT BPEMEHHU ABHKEHHSI HEKOTOPOTO

Tella OIIUCHIBAETCS YypPaBHEHHEM X = 3¢ — 6t2, Tie Bce BeJIUINHBI

Boipaskensl B CH. B kaxoii MOoMeHT BpeMeHH CKOPOCTH Teia

paBHAa HyJII0?

1 2 3) — 4) —
) 2¢ ) 1lc )20 )4C

Temno IBHUKETCSI 1810) TJIagKOM
IIOBEPXHOCTH CTOJa IIoL ﬂeﬁCTBHeM

gByx cun Fy=3H mu F,=4H,
HAIIpaBJIeHHBIX oA yriaoM 90° Apyr K
opyry  (cm.  pucysok). Ilocme
IpeKpameHua [JeWCTBUA CHIBbI FH
MOJyJIb YCKOPEHHU Teja

1) ymenbmuresa B 1,3 pasa 2) yBemmuurcs B 1,3 pasa

3) ymenbmures B 1,7 pasa 4) yBemwuurca B 1,7 paza

IlogbeMubIl KpaH paBHOMEPHO MOAHUMAET IPy3 Maccod 2 T Ha
BrIcoTy 10 M 3a 5 c. MoiiHOCTL KpaHa paBHa

1) 100 Br 2) 4000 Br 3) 100000 Br 4) 40000 Br

© MHOO, 2009 r.
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m Maq Oporex BEPTUKAIBHO BBEPX. Ha pucynke nmokasan rpadguk

W3MEHEHHs KHHEeTHYECKOH SHEepPIruu MsI4a II0 Mepe ero moabeMma
Hajg TOYKOoM Opocamwsa. Eciu moTeHIIMAIBbHYI0 SHEPTHI0O MI4a
OTCYMTHIBATH OT TOYKHM OPOCAHHA, TO KAKOBO €e 3HadYeHHWe Ha
BoicoTe 4 m? Tpenuem o Bo3ayx npeHebpeds.

E, [bxa

) S SR SO U S O,

9 E
6 E
3 1]
0 1 2 3 4 5 6 hwu
1) 9 Ix 2) 6 Ix 3) 3 Ix 4) 0 Ix

m Ha PHCYHKe IIOKasaH rpacduK KojgebaHWi IIJIOTHOCTH BO3AyXa B

3BYKOBOM BOJIHE, CO3[IaBaeMOM YEeJIOBEKOM IIPH T'POMKOM
pasrosope. CornacHo rpaduKy, 4acToTa BOIHBI PaBHA

P, Kr/m4

1,3000017

1,3000000

2

1,2999983

1
1
1
1
1
I
]
1
1
1
1
1
1
1
I
+
I
]

1) 5xl'n 2) 2,5 k' 3) 1,666 xI';  4) 1,25 kI'ng

BuyTpenHAs bSHeprus OJHOATOMHOTO WJEalbHOTO Tasa B

3aKpBITOM cOCyle yMeHblimiach B 3 pasa. Ilpu sToMm
TeMIepaTypa rasa

1) monuswmmach B 3 pasa
2) mouuswmiack B 6 pas
3) moumswmiack B 9 pas

4) He U3MEHHUIACH

© MHOO, 2009 r.



®usura. Bapuant No 1

AtmocgepHoe masimenue B KomHaTe paBHo 100 xlla, mpu sTom
mapIuasbHOe AaBIeHHE BOAAHOrO mapa cocraBuger 2 klla, a
IABJlIeHWEe HACHII[EHHOTO Iapa NpH KOMHATHOH TeMIepaTrype
pasHO 4 klla. OTHOCHTEIbHASA BIAKHOCTD BO3AyXa B KOMHATE

1) 0,5 % 2) 2% 3) 4% 4) 50%

A10 | CrOIBKO IPHMEPHO ATOMOB COMEP:KUTCA B 24 T reans?
1 4102 2) 6.10%3 3) 361023 49 144.10%

All | g 3aKpPBITOM HemeOPMUPYEMOM COCYAEe HAXOAUTCA HUAEATbHBIH

raz mpu Temmeparype 10 °C. Uro6bI maBmeHme rasa B cocyne

YBEJIUYIUIOCH B 2 pasa, ero TeMueparypy Hago HOBBICUTE IO

1) 90 °C 2) 983 °C 3) 993 °C 4) 293 K

A12 | Kakyo pabory coBepliwiy BHEIIHHWE CHJIBI HAJ OJHOATOMHBIM
HjeaTbHBIM Ta30M B IIpoIlecce, M300pakeHHoM Ha pV-auarpaMme
(cM. pHUCYHOK)?

p, 10* Ia
041--

1) 1,2 gllx 2) 1,6 xllx 3) -1,0rlx 4) 1,0 xlx

Kakas pabora ObuLia cOBepIlleHA BHEIIHHMH CHJIAMH IIPH

amuabaTHOM CKATUM 4 MOIb Telus, €CAH IIPH STOM €ro
TeMmmeparypa yseaumumiack ¢ 200 K no 300 K?

1) 4986 T:x

2) 1246,5
3) — 4986 Ik
4) — 1246,5 Il

© MHOO, 2009 r.
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8

BHyTpeHHHH 9Heprusa BO3ayXa B TEHHHCHOM MA4Ye YBEJIHUYUTCH,
€CJIn Md4

1) omyctuTs B BOAy, TeMmIeparypa KOTOPOM paBHA
TeMIlepaType Mada

2) mOmHATH HAJ MOBEPXHOCTHIO SeMIIH
3) Hmarperb

4) TpUBECTH B ABUKEHUE C 6OJIBIIION CKOPOCTHIO

B BEPIIMHAX IPaBUIBHOTO F

TPEYTONIbHUKA HAXONATCI MAJEHbKHE +q
3apsiKeHHBbIE Tesa. 3apan Tejaa 1 paBeH SN

+q, a MOIyJIu 3aps0B Tel 2 U 3 PaBHbI G \

npyr apyry |Q,| = |Q4|. Ha pucynke

2 ’! \\ 3
TMOKAa3aHO  HalpaBjeHume Cuiabl F, O_ _____________ _O
JIeHCTBYIOIe Ha Teiao 1 CO CTOPOHBI Q: Qs

nByx npyrux ten. Ecam teno 2 ybpars, To cuia, meicTByOIAL

Ha Tesio 1 co CTOPOHBI OCTaBIIIerocsa Tejaa 3, OymeT HAaIpaBIeHa

D 4 2) 3, 3) % 4 |

A16 | B miummEHOM  MegHOM — NPOBOAHHUKE, IOAKIIOYEHHOM K
AKKyMyJIATOPY, 3a KAKAYI0 CEKYHIY BBIAEIAI0Ch TOCTOAHHOE
KOJIMYECTBO TemoThl. Korma [ociIefnoBaTelbHO C  OTHAM
MMPOBOTHHUKOM BEJIIOUMIN ATIOMUHHUEBBIH MMPOBOTHUK TAKOH Ke
IIWHBI ¥ CeUeHWsd, HANpSKeHHe Ha KIeMMaxX aKKyMyJadTopa He
M3MEeHHUJI0Ch. [Ipy 5TOM KOMIHYECTBO TEILIOTHI, BBHIAEISIBIIIEECT B
MEeIHOM IIPOBOMHHUEe 3a 1 ¢,

1) yBenwmuwmioch 6osiee, ueM B 2 pasa
2) ymenbumiocs 6osee, ueMm B 2 pasa
3) yBemmuumioch MeHee, 4eM B 2 pasa

4) yMeHBIIMJIOCH MEHee, YeM B 2 pasa

© MHOO, 2009 r.
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A18

Al9

K 6arapeiike momkmaoueH pesucrop conporuBieHueM R. K nemy
MIOZIKJTI0YAETCA BTOPOH PE3UCTOP C TAKUM K€ COIPOTUBIIEHUEM a)
mocienoBaTenbHo, 6) mapammenpHo. Kceam  HAmpSKeHHe
OaTapeliKu He MeHAETCd, TO MOIIHOCTh, BBIfeAAeMadA B ee
BHEIIHEH IIenH,

1) B o0ouX CIy4yasx yBeJIHUIMBAETCS
2) B 000uX CiIy4asix yMEHbBIIAETCS
3) B ciydae a) yBeIMYUBAETCH, B CIy4ae 0) yMEHbIIIAETCI

4) B ciayuyae a) yMeHbIIIAeTCHA, B CIydae 6) yBeIMIUBaeTCI

K axxymymnaropy ¢ 3IC 12 B u BuyTpeHHHM compoTuBienueMm 1
Owm nmopkmoueHn peocrar comporusiaenueM 3 Om. Kak uamenwurcs
CHJa TOKa, MPOTEKAIOIero dYepe3 AaKKyMyJIATOp, eCJIu
COIIPOTHUBJIEHHE PEOCTATa YMEHBIIUTD B 3 pasa?

1) ysenmuures B 3 pasa
2) yMeHbIIHTCA B 3 pasa
3) yBeauuurcd B 2 pasa

4) ymeHbUINTCS B 2 pasa

Ha xoHIAax m B IeHTpe IIOJIOCOBOTO MATHUTA IIPOCBEPIHIN
CKBO3HBIE OTBEPCTHUA. B HHX YKpemmiaum OCTpHsA, Ha KOTOPBIX
MOIJIH CBOGOIZHO BpAIaThCI MAalE€HbKHE KOMIIACHBIE CTPEIKH.

Kax pacmonoxunuce 3TH CTpeaKn?

1)

oo o

2)

HCHOJIb3yeTC§I JIn SdBJIEHHE 3JI€KTpOMaFHI/ITHOﬂ UHAYKIIUU B
YCTPOMCTBE T'POMKOTOBODPHUTENIS HIIH DJIEKTPHUIECKOTO 3BOHKA?

1) HcmonbayeTcs TOIBKO B YCTPOHCTBE 'POMKOTOBOPUTEIIS

2) Hcnonpsyerca TONBKO B YCTPOMCTBE 3JIEKTPHYECKOTO
3BOHKA

3) Ucnonbsyerca B yCTPONCTBE ¥ TPOMKOTOBOPUTENS, W
3BOHKA

4) He ucnonbsyercsa HA B TPOMKOTOBOPHUTEIIE, HA B 3BOHKE

© MHOO, 2009 r.
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I[Ba INIOCKHUX 3€pHKajia IIOCTaBJIEHBI IION

yriom 120° apyr & apyry (cum. pucysok). Jlya

cBeTa IMaJaeT Ha OJHO U3 3ePKaj IOoJ YIJIOM a

= 40°. Tlox KaKUM yIJIOM JIyd OTPAKAETCI OT

BTOpOTO 3epraua?

1) go° 2) 60° 3) 50° 4) 40°

A22 | Merammnyeckass macTUHEA HOMIoaer (poroH ¢ sHepruei E, B
pesynbTaTe 4ero u3 Hee BuLaeTaeT gpoTodnekTpor. Kuneruuyeckas
3Heprus hoTodIeKTPOHA

1) Bcerna 6onbiie E
2) Bcerma MeHble E
3) Bcerma pasua E

4) 119 ONHUX METaJLIOB MOKeT OBITh Oosbiie E, Iy Ipyrux —
MeHbIne E

A23 JHepruu (POTOHOB, COCTABISIONINX IIYYKH JKEITOTO, 3€JIEHOTO K

(hmoseroBOro mBera, 0603HAYMUM COOTBETCTBEHHO Em, E3 uk

e
Kax cootHocaTca atu sHeprun?
HE >E_>E
3 i
2)E >E >E
K 3
3)E <E_<E
3 ity
4) E <E <E
K 3

&

8 8 &

Iloce pacmaja sapa aToMa TOPHA 5y [/ ¢ HCIyCKAHHEM IBYX B-
YACTHUI[ ¥ OFHOH a-4aCTUIbI 00pa3yeTcs AP0, COREPsKaIee

1) 140 meiiTpoHOB 1 88 MPOTOHOB
2) 140 ueitrporos u 90 MPoTOHOB
3) 146 ueiitporos u 90 mPOTOHOB

4) 148 HeiTPOHOB U 88 MPOTOHOB

© MHOO, 2009 r.



®usura. Bapuant No 1 11
CaMonpon3BOIbHOE [leJIeHWe dAep ypaHa COIPOBOKIAETCH
BBI/IeJIEHUEM JHEPTUU. JTa SHEPrud 3aKII0UYeHa B
1) sHeprum 0cBOOOKIAIONUXC HEUTPOHOB
2) B y-uzIydYeHUH
3) B 9HEPruM B-4acTHII

4) B KMHETHUYECKOHN SHEPIHH OCKOJIKOB Sfiep

Yacts 2

Cauu ¢ rpysom maccoii 100 Kr chexaam ¢ rOpbl BBICOTOH 8 M
ngnuaor 100 M. Haidizure cpegHOI0 CHIy — TpeHHd,
JeFICTBOBABIIYI0O Ha CaHM, €CIU B KOHIle TOPBI UX CKOPOCTh
cocraemia 10 m/c. HauanbHy0 CKOPOCTH caHed cunraiTe paBHOR
HYJIIO.

Otser: |

Bo Bpems uzobapHOro paciiupeHus HIAeaTIbHOTO OJXHOATOMHOTO
rasa emy coobmmiaun kKommdecTBo Teriorbl 1000 [I:x. Kakyro
pabory cosepirui ras?

OrtBer: |

B pesucrope conporusienrem 5 OM Teuer mocToAHHBIN TOK. Ha
PHCYHKEe IPHUBENEH IpaUK 3aBHCUMOCTH KOJIMYECTBA TEILIOTHI,
BBIIENIEMOH B PE3UCTOpe, OT BpeMeHu. UeMy paBHa cuja TOKA B

pesucrope?
Q, Hx
T e e S i
oot pldcusc ]
0 1 2 3 4 tec
Otser: |

© MHOO, 2009 r.
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Yron mpu BepiuHe mpusaMbl paBeH 30°
(M.  pucyHok). Jlyd,  mylIeHHBIH 30°
NepUeHAUKYJIIpPHO OJHOM U3 TrpaHeu
IpU3MbI, BBIXOAUT K3 Hee TaK, Kak

TIOKA3aHO Ha PHCYHKe. Kaxos )
TOKa3aTelb IPEeIOMIEHUA 1 Marepuasa /[ ,
TPU3MBbI? 4 30

B 6nauk orseroB samumimTe yucio 10n,
OKPYIJIMB €r0 [0 IeIbIX.

Orser: |

JlBe gacTuisl JBUKYTCS HaBCTpedy Apyr apyry. OTHocuTenbHO
3eMJId CKOPOCTH Kaskaoid u3 Hux pasHa 0,5c¢, rme ¢ — CKOpOCTH
ceera. Kakyio 4acTh CKOPOCTH CBeTa COCTABIAET CKOPOCTH OXHOM
YACTHUIIHI OTHOCUTEIHHO APYTrOi?

[Tonyuenmoe uuciao ysenwubre B 10 pas u samumute B OIaHK
OTBETOB.

Otser: |

© MHOO, 2009 r.



TpenupoBouHasa padora Nel
mo PUSUKE

BapuanT Ne2

Oxpyr

IITkona

Kmace

Damvunusa

Wmsa

OTtuecTBO

2009 rog

®usura. Bapuant No 2 2

HuCTpYKIHNA 110 BHIMOJHEHUIO PAGOTHI

JI71s BBITIOJIHEHHS SK3aMEHAIIMOHHON paboThl 1Mo (husuke oTBomuTea 1
gac 20 munyT. Pabora cocrout us 2 yacreit, Beaoodaomux 30 3agaHui.

Yacts 1 comep:xut 25 3aganuii (A1-A25). K ramaomy 3aganuio gaercs
4 BapuaHTa 0TBETA, U3 KOTOPHIX IIPABUILHBIN TOJBKO OUH.

Yacrs 2 comepwur 5 samaumii (B1-B5), ma koTopble ciemyer aarhb
KpaTKWi OTBET W 3aIlMCATh €ro B BHJE YHCIIA.

Ilpm Bemosnenun 3amamuii B1-B5 wactm 2 3HaueHwe HCKOMOI
BEJIMYUHBI CIIEIyeT BbIPA3UTh B TeX EIUHHUIIAX (PH3UYECKUX BEIUYMH,
KOTOpBbIE YKas3aHbl B YCIOBHHU 3aJaHHUA. KCIM TAaKOro yKasaHWs HET, TO
3HAaueHHEe BeJIUYUHBLI CleQyeT 3amucaTh B MeXIyHApOmHOH cucTeMe
emuuni;  (CH). Ilpum  BbhluMciIeHMH  paspeliaerci  HCIOJb30BATh
HeIIPOrpaMMHUPYEMbIH KaIbKYJISATOP.

BaumarenbHo 1mpoumTaiiTe KaiKmoe 3amaHWe W IIpemjiaraeMble
BapHUaHThI OTBETA, eciiu oHu uMeroTcsa. OTBedaiiTe TOJIBKO ITOCIE TOTO, KAK
BBI ITOHSIM BOIIPOC ¥ IIPOAHAIM3UPOBAIH BCE BAPHUAHTHI OTBETA.

BemmonusiiTe 3amaHuMs B TOM MOpAAKE, B KOTOPOM OHHM naHbl. Kcimu
KAKoe-TO 3aJaHue BBLI3LIBAGT y BaC 3aTpyAHEHHe, IpoIycTuTe ero. K
MPOIYIEHHLIM 3aJaHUAM MOMKHO OyJeT BEepPHYThCH, €CIH Y BaC OCTAHETCH
BpeMs.

3a BBIMOJIHEHHE PA3IWYHBIX II0 CAOKHOCTH 3aJaHMi Jaercid ONUH
6ann. bBannpl, mnoaydyeHHble BaMH 334  BBINOJHEHHBIE  3aMaHUd,
cymmupyiored. [locrapaiiTech BBIMOIHUTH KaK MOMKHO OOJIbIlIEe 3aTaHUN U
HabpaTh HauOOJIbIIIEe KOJIHIECTBO OAJIIOB.

sKeaaem ycnexa!

Hwxe  mnpuBemeHbl  COpaBOoYHBIE — JaHHBIE, KOTOPbIE  MOTYT
MIOHA00UTHCSA BaM IIPHU BBIOJTHEHUH PaboTHL.

I[eca’rnqnble IIPHUCTABKHA

Haumeno- 0O603ua- | Muoxu- | Haumeno- O6Go3ua- |Muoxu-
BaHHE JeHHue Telb BaHHE Jenue TeJIb
Tura r 109 CaHTH (¢ 1072
Mera M 106 MHILTH M 1073
KHJIO K 103 MHKPO MK 1078
TeKTO T 10 2 HaHO H 1070
neru I 107! KO n 10712

© MHOO, 2009 r.
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KoHucraHnThI

YHCJIIO T

=314

yCKOpeHue CBOOOHOTO MaieHusA Ha eMire

g=10 M/c?

TpaBUTAIlMOHHAA IIOCTOIHHAA

G = 6,710 1 H-mZ/xr?

YHUBEpCa/JIbHasd rasdoBas IIOCTOSIHHAA

R = 8,31 Ilx/(momnp K)

nocrosgsHHasa boiabiMana

k = 1,3810723 IIs/K

rnmocrossHHass ABorazpo

NA = 6‘1023 Momp L

CKOPOCTH CBeTa B BaKyyMe c=3108 m/c
KO03(P(PUIIMEHT TPOIIOPIHOHATHHOCTH Kk = 1 _ 9-10° H-m2/K2
B 3akoHe Kymona 4reg

MOZYJb 3apana dIeKTPoHa (dJIeMeHTapHBIN

SJIEKTPUYIECKHUI 3aps)

e=1610"" Kn

nocroaHHada [1nanka

h = 6,6:1034 ax-c

CooTHoIlTeHNE MEKIAY PASTHIYHBIMA €THHAIIAMHA

TeMIiepaTypa

0K =-273°C

aTOMHAaA eJHHHUIIA MAaCChI

laewm = 1,66:1027 kr

1 aromHasa eguHHUIIA MacChl sKBUBaienTHA |931,5 MaB

1 5/IEKTPOHBOJIBT

15B = 1,610 Ik

Macca gacruix

3IEeKTPOHA

9,110 kr ~ 55107
a.e.M.

1,673-1027 xr =~ 1,007

HpOTOHa AE.M
. 1,675-1027 kr =~ 1,008
HeUTpoHAa |’ ’
a.e.M.

© MHOO, 2009 r.
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ILnorHOCTH IOACOJTHEYHOTO Macia|900 KI‘/M3
BOZIBI 1000 xr/vS|amomuamsa 2700 kr/m’
IpeBecuHbI (cocHA) (400 KI‘/M3 sKeaesa 7800 KI‘/M3
KepocHHa 800 kr/u® |pryTH 13600 xr/m>

yI[eJII:Haﬂ TEeIIJIOEMKOCTb

BOABL |4 910 3 Tlk/(krK)

amomuausg (900 T:x/(xr-K)

apaa

2.1-10 3 Jix/(xr-K)

Menu 380 Ox/(xr-K)

xemesa 640 x/(xr-K)

qyryHa

500 Jax/(xrK)

ceunmna (130 I:x/(kr-K)

Y aeabHas TEILJIOTA

napoobpa3oBaHHA BOABI|2 3-10 6 Jox/kT

IIJIaBJIEHHUA CBHUHIIA

2,5:10 * Isx/xr

IIJIaBJIE€HHUA JbJa

3,3-10 ° ITm/wr

HopMmanabHBIE YCIOBHA JaBIeHHE 10° IIa, Temmeparypa 0°C

Moasapuasa macca

asora 281073 kr/Moms Kucaopona 321072 kr/momn
aproHa 40-1073 kr/monp  |1ETHA 6-10~2 kr/moms

Bozopofa (2-107° kr/mons  |MOMHOIeHa 96-1073 kr/mons
BOsfyxa  (29-10™° kr/monp  |HeOHa 20-1072 kr/moms
reaua 4-1073 kr/Monsb YIJIEKHCIIOrO ra3a 44-1073 kr/mMomb

© MHOO, 2009 r.




®usura. BapuauTt No 2 5

Yacts 1

Koopaunara tema meHsmach ¢ TeueHHEM BpPEMEHH COTJIACHO
2

dopmyne x = 2 + 4¢ — 3t°, rae Bce BeauyuHbI BoipaskeHsl B CH.

IIpoermu cropocTH M YCKOpEeHHS Tela HA OCh X Yepes MBe

CEeKYH/bI IT0CJ/Ie HadyaJla IBUHEHUA COCTaBIAINA

1) _g Mm/c; — 3 M/c?
2) g Mm/c; — 3 M/c2
3) _3g Mm/c; — 6 M/c?
4) g Mm/c; — 6 M/c2

Ha npamonuneiinoMm yuactke mocce mruHOM 100 M CKOpOCTH
BeJIOCUIIENCTa, He MeHAd  HaIpaBleHHd, paBHOMEPHO
yMeHbIIIIACh ¢ 5 M/c 10 3 M/c. Bpemsa nBu:xeHuA Besocumenucta
II0 3TOMY YYaCTKY COCTaBHIIO

1) 50c 2) 33,3 ¢ 3) 25¢ 4) 20c

Crpeiy BBHIMYyCTHIN BEPTHKAIHLHO BBEPX C HAYATIHLHOH CKOPOCTHIO
35 m/c. Ecnu comporuBieHuneM BO3ayxa MOMKHO IpeHeOpedsb, TO

4yepes 3 CeKyHBI II0CIe BRICTPEIa CKOPOCTh CTPEJIbI CTAHEeT
1) 5m/c 2) 65 M/c 3) 0 m/c 4) 11,6 m/c

Cuita TssKecTH, IeMCTBYIOAI HA NepeBAHHBIA Ky6, pasHa 1600

H. Ecau mmoraocTs apesecunsr 800 KT/M3, TO 06BEM Kyba
COCTaBIISAET

D 5.3 2) 93 3) 05> 4) 0,2 m°

© MHOO, 2009 r.
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Ha pucynke nsobpaxeH rpaduk 3aBUCHMOCTH MOAYJIS CKOPOCTH
BaroHa OT BpeMeHHU. B TeueHme KaKWX IPOMEKYTKOB BpPEMEHH
cyMMapHas Cuja, JeMCTBOBABIIAS HA BarOH CO CTOPOHBI IPYTHUX
Tell, paBHANACh HyJIIO, eCIU B TeueHHe BpeMeHHU 0—t3 BaroH
JIBUTAJICA 10 KPUBOJIWHEWHON TPAEKTOPHUH, a B OCTATbHOE BpeMsd

— II0 IPAMOJIMHEHHON TPAEKTOPUH?

1) O—tl,tS—t4

2) O—t3
3) t -ty ty—tg
4) ta—t,

Bexropmass cymma Bcex cuil, OEHCTBYIOIMX Ha AaBTOMOOHJIb
maccorr 1400 kr, mo wmoxmymio paBHa 2800 H. Yemy paBmO
M3MEHEeHHe CKOpocTu aBTomobmia 3a 10 ¢, eciu HalpaBiieHHe
CKOPOCTH He MEHSIeTCs?

1) 20 m/c 2) 0,2 m/c 3) 2m/c 4) 0m/c

© MHOO, 2009 r.



®usura. BapuauTt No 2 7

lIBa Tema, cBA3aHHbIE HEBECOMOH HEPACTAKHUMOM HHUTHIO,
pPaBHOMEPHO [BUTAJUCH II0 TOPHU3OHTAIBHOMY CTOJNY IIOJ

JIeHCTBHEM TOPHU30HTAJIbHOH cuibl F. B mepBoM ciydae 3ty cuiy
MPUKJIANBIBATIN K TelLy Maccoi M, a BO BTOPOM — K TEJLy MacCOU
m (m < M). KoadpduiimeHTsI TPeHUS MEKAY TEIaMU U CTOIOM
oaMHAKOBbI. Hakoe yTBep:kIeHWe O CHiIe HATSKEHUA HHUTH

MPaBUIBHO?
@ M m
F

@M m
[ — A

1) Cuna HaTsxeHHs OOJIBbIIE B IIEPBOM ClIydae

2) Cuna HaTsKeHus 60JbINe BO BTOPOM CIIydae
3) Cua HaTsmeHUA OJUHAKOBA B 000HX CIIydasx

4) Cua HaTSKEHHA He 3aBHCHT OT 3HAYEeHHUA KoaddHireHTa
TPEHUS

Ha pucynke noxasan rpadguk Kojae6aHHH IJIOTHOCTH BO3AyXa B
3BYKOBOM BOJHe, CO37JaBaeMOM YeJOBEKOM IIpH TPOMKOM

pasrosope. CormacHo rpaduky, aMImuIETyma — KoiebaHui
IIJIOTHOCTH paBHA

pig
P, Kr/m™ &

1,3000017

1,3000000

1,2999983

1) 1,3000000 xr/m>
2) 1,3000017 xr/m>
3) 0,0000017 xr/m>
4) 0,0000034 xr/v>

© MHOO, 2009 r.
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B sakpbiToM cocyme o0bemoM 10 J1 HAXOMWJICA HUIEATbHBIN TIas.
ITocie n3oTepMUYECKOTO C:KATHA ras3a ero 00beM YMEHbBIIIHICT HA

2 1. Ilpu sTOoM masieHue rasa
1) ysemmummocs B 1,25 pasa  2) ymenbmmiaocs B 1,25 pasa

3) yBemwmuuiock B 5 pas 4) yMeHBIIWJIOCH B 5 pas

WsmenuTtcs iy maBlieHue UAealbHOTO rasa MPH YMEHbIIIeHHU ero
Macchbl, abCOMIOTHON TeMmieparypbl U obobema B 2 pasa? Eciau

JdaBJIEeHHe U3MEHUTCHI, TO Kak?

1) me usmeHuTCA 2) ymenmbmuTed B 4 pasa

3) ymembmnTed B 2 pasa 4) yBemwuuTcs B 2 pasa

Ilpu mpoBemeHuU C WAeadbHBIM razoMm P 9

mpomecca 1— 2, w3o0pa:keHHOro Ha
pHCyHKe, Macca rasa He H3MEHHJIACh.
IIpu sTOM BHYTpEHHASI SHEPTUS rasa

1) He uaMeHMIACH 2) yBenuuwmiach B 2 pasa

3) yMmemblmiach B 4 pasa 4) yMeHBIIWIACH B 2 pasa

SUMOI KOMHATy OCHOBATEIHHO IPOBETPUIIN, U OHA HAIIOIHHUIACH
XOJIOJHBIM BO3IYXOM C OTHOCHUTEIbHOU BiaskHOCTBIO 90%. Ilocme

MPOBETPUBAHUA BO3JAyX B KOMHATe HAarpenci IEYKOH, B
Pe3ynbTaTe Yero
1) oTHOCcHTenbHAST BIAKHOCTH K abOCOMIOTHAS BIAIKHOCTD
BO3/IyXa OCTAIUCH IIPEKHUMU
2) oTHOcHUTeNbHAA BIAKHOCTH YMEHBIIUIACH, a a0COMIOTHAMA
BIIQJKHOCTDb BO3IyXa OCTAJIACH IIPEKHEH

3) OTHOCHUTEJIbHAS BJIAKHOCTE M Aa0COMIOTHAA BIAKHOCTD
BO3/1yXa IIOBBICUJINCH

4) OTHOCHUTENbHAA BIAKHOCTH yBEIWYUJIACH, a A0COMIOTHAS
BJIQYKHOCTD BO3J[yXa OCTAIACh IPEKHEH

© MHOO, 2009 r.



®usura. BapuauTt No 2 9

BHYTpeHHHH 9Heprusa Bo3ayXxa B TEHHHUCHOM Md4e YMEHBbIINTCH,
€CJIn MA4

1) omycTuTh Ha JHO OBpara

2) omyctuTh B BOLY, TeMmIlepaTypa KOTOPOH paBHA
TeMIilepaTrype Mmaua

3) OBICTPO CHKATH

4) oxnaauTh

B BEPIINHAX TIPABUIBLHOTO F

TPEeyrOJAbHUKA HAaXOAATCI MAaJeHbKUe +q
3apsaKeHHBbIE Tela. 3apdaa Teiaa 1 paBeH Pl
+q, a MOIyJIu 3apsS0B Tel 2 U 3 PaBHbI o )
npyr apyry |Q,| = |Qg|. Ha pucynxe / %
TMIOKAa3aHO  HalpaBjeHuWe Cuiabl F, @)
nercTByomell Ha Teno 1 co cropobl Q) Qs
nByx npyrux ten. Ecam teno 3 ybpars, To cuia, meidcTByOIAL

Ha Tesio 1 co CTOPOHBI OCTABIIIEroca Teja 2, OymeT HampaBieHa

1) 4 2) / 3) » 9 |

B nnouHHOM aNIOMHHHEBOM IIPOBOAHHUKE, IOAK/IIOUEHHOM K
aKKyMyJaATOpY, 3a 1 ¢ BBIAETAIOCH IIOCTOSHHOE KOJIHIECTBO
TemoTel. Korma 1mociemoBaTeIbHO € OTHM  IIPOBOSHUKOM
TIOAKTIOYMIN MEIHBIH TTPOBOIHUK TAKOM Ke MJINHBI U CeYeHU,
TO HaOpSKEeHHe Ha KiIeMMaX aKKyMyJIaTopa OCTaJI0Ch IIPEKHUM.
IIpu 5TOM KOMHYECTBO TEILIOTHI, BHIZEAIBINEeeCT B ATIOMHHHEBOM
npoBoIHuKe 3a 1 c,

1) yBenwmuwmiochk Gosiee, 4eM B 2 pasa
2) yMmeHbHIMIOCH MEHEe, 4eM B 2 pasa
3) yBemmuuioch MeHee, ueM B 2 pasa

4) ymeHbIIWIOCH 0Osiee, ueM B 2 pasa

© MHOO, 2009 r.
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K axxymynaropy ¢ 9IC 12 B u BHyTpeHHHM COIPOTUBIEHHEM 1

OwMm moxkmioueH peocrar comporusienrem 5 Om. Kak usmenunrcs
CHJIa TOKA, [IPOTEKAIoIero dYepe3 AKKyMyJIATOP, eCJIH
COIIPOTHUBJIEHNE PEOCTATA YMEHBIIUTD B 5 pas?

1) yBenwuwntcsa B 3 pasa
2) ymenbuuTes B 3 pasa
3) yBenmuwured B 5 pas

4) ymenbuutcd B 5 pas

A17 | Ha KoHIax u B I|eHTpe IIOJIOCOBOTO MAarHUTA IIPOCBEPIHIH
CKBO3HBIE OTBepcTHA. B HHX yKpenmmiam ocTpus, Ha KOTOPBIX
MOTJIH CBOOOTHO BpaIllaThCd MaJeHbKHE KOMIIACHBIE CTPEIKH.

Kak pacnonoxunucs 5Tu crpeiru?
v I gc o ©

3) 4)

A18 | Ucnonb3yerca M B YCTPOHCTBE BJAEKTPOABHUTATENS HIH
2JIEKTPOreHepaTopa ABICHHE DICKTPOMATHUTHOM HHAYKIIAN?

1) Hcmoonbayercsa TOIBKO B 3JI€KTPOIBUTATENE
2) Hcnonbsyercs TOIBKO B TOJBKO SJIEKTPOreHepaTope

3) Hcnonbsyercsa u B SJIEKTPOJBUTATETIE, u B
3JIEKTPOTeHepaTope

4) He wucmompsyercda HH B SJIEKTpPOABUTATeNe, HH B
3JIeKTpoTeHepaTope

Al19

I[Ba IUIOCKHUX J3€epKaJjia IIOCTaBJIEHBbI IIOJ

yraom 115° apyr x mpyry (cM. pucyHOK). Jlyua a

CBeTa magaeT Ha OOJHO U3 3€pPKaJ 1104 yrjiioM a

= 45°. Tlox KaKMM yTIIOM JIyd OTPaXKaeTcs OT BTOPOTO 3epkana?

1) 70° 2) 55° 3) 45° 4) 35°

© MHOO, 2009 r.
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Kakoit 00BEKT MOMKET [OBUTATHCA CO CKOPOCTBIO, OOJbIINEH
cKopoctu csera’?

1)
2)

3)

4)

IIPOTOH B YCKOPHUTEIE OTHOCUTEIBHO SeMIx
doToH yaBTPAdHMOIETOBOrO M3IYyYEHHUA OTHOCHUTEIHLHO
Semin

JQJIEKTpOMarHuTHasi BOJIHA OTHOCHUTE/JIBHO IBHKYIIEroCsa
HCTOYHHUKA U3JIYy4YECHUA

HHA OJWUH U3 06’BeKTOB, TaK KaK 9TO0 IIPUHITUIINAJBHO
HEBO3MOKHO

Nmnynse doToHa mmeer HauboibIllee 3HAYEHHE B IHUANIA30HE
YacToT

1)
2)
3)
4)

Kan

PEHTTeHOBCKOT0 U3IyIeHUS
yABTPaHUONETOBOTO U3IYIEHHUT
BUIUMOTO H3JIyIEHUS

MH(PPAKPACHOTO U3IYIEHUT

W3MEHUTCA KOJWYECTBO U OHEPIUs (POTOIIEKTPOHOB,

HUCILyCKaeMbIX MeTaIINYECKOM IIJIaCTUHOM IIpA yBEJIUYECHUU ee

OCBEIlleHHOCTH?

1) KomuuecTBO (pOTOS3IEKTPOHOB YMEHBIIUTCH, & UX SHEPTUI
HE U3MEHHTCS

2) Hu xommuecTBO, HHU 3SHEpPrus (POTOIIEKTPOHOB HeE
U3MEHATCS

3) KomuyecTBo (POTO3TEKTPOHOB YBEIUUIHTCH, 8 UX DHEPIUS
HE U3MEHHTCS

4) U xonmuecTBo, U 9HEPrua (DOTOIIEKTPOHOB YBEIHYATCS

© MHOO, 2009 r.
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Ha pucynke mokaszaHa 3aBHCHMOCTb AKTUBHOCTH HEKOTOPOTO
PafgHOaKTHBHOTO 3JEeMEHTAa OT BpeMeHH. UeMy paBeH IIe€pHO.

HoJiypacrnajia JaHHOTO 3JIeMeHTa?

N A
800
600
400
200
0" 2 4 6 8 10 tcyr
1) 2cyr 2) 3yt 3) 4cyr 4) 6 cyT

Yemy paBeH gedeKT Macchl sapa KuCIopoaa 18-"0‘?
1) 2,27503-1028 xr
2) 2474271026 %r
3) 0,13705-1026 xr
4) 1,3705-1023 xr

© MHOO, 2009 r.
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Teno maccoit 400 r, marperoe mo temieparypbl 100 C, omycrunu
B JKeJIe3HBIH CTakaH Kajgopumerpa, cogep:xkariuii 200 T BOABI.
Havyanpuass temmeparypa craxkana c¢ Bomoit 30 C. Ilociue
YCTAHOBJIEHHS TEILIOBOIO PABHOBECHSA TEMIIEPATYpa Teja, BOIbI
u crakana crama 37 C. Omupexmennre yAenpHYI TEIUIOEMKOCTH
BemjectBa Tena. Macca xkamopumerpa 100r, ynmempHas
TemaoeMKocThb xesnesa 640 Ix/kr K, ymenbHas TeIioeMKOCTb
Boger 4180 Ix/kr -K.

Ha rpadmre 1mpencraBieHbBI €  y4eTOM
IIOTPEIIHOCTEH H3MepeHuH (Am = *1r,

Al = = 0,2 cM) pe3yabTaThbl U3MEPEHHs JIUHBI
NPYKUHBI TP PA3IWYHBIX 3HAYEHUSX MACCHI
IPy30B, JEKAIIUX B 4YallKe NPY:KUHHBIX BECOB
(pucynok cupasa). Haiiqure npubinsurenpHyo
?:[Jmny MIPYKWHBI TIPH IIyCTOM YAIIKE BECOB.

cM

5 OTger: |

Wzyuas CBOMCTBa coeIuHEeHUH (
4 '

PEe3UCTOPOB, VUIEHUK cobpai
SJIEKTPUYECKYIO IIeIlb, M300paKeHHYIO
3 i ) Ha pucynre. Kaxoe KOJIMECTBO
§ . E} Q E TEIJIOThI BBIZEAWTCA BO BHEIIHEH
E_E YacTH OTOH IelIH IIPU IPOTEKAHUU
— Toka B Tedemme 10  muHyT?
E Heobxonumble maHHBbIE yKasaHbl Ha
cxeme. AMmepMeTrp MOMKHO CUHTATh
1 UIeaJTbHBIM.

20M 4 0m

b2

Orser: |

0 10 20 30 40 Somr
Ceuennem PU3MBI ABIAETCA
D lem 2) 1,5em 3) 2cm 4) 2,5 cem pPaBHOGENPEHHBIM  MPAMOYTOJbHBIN

TpeyroabHuK. CHMMETPHYHOrO XO0ma
jyda B IIpU3Me€ MOKHO JOOUTHCH,
Yacts 2 IIycKas ero NpakTHIeCKH BIOJIb OTHOM
u3 ee rpamei. Yemy paBeH
Ha crone 3akpensieHa mocka IIWHON [ = 0,40 m. Ha mocke y ee II0OKa3aTejb IPEeJOMJIEHHUd n MaTepHuala IPu3Mbl HA OCHOBAHUHN
oTuX JaHHbIX? B 61aHk orBeToB s3amnuinuTe yucao 10n, oKpyrius
JIEBOTO TOPIIA JIEKUT HebobInoi 6pycok. Koaddumuenr rpenns €ro /10 IeJIbIX.

A

CKOoIbkeHua Opycka o mocky u = 0,50. Kakyno MuHHMAILHYIO

Orser: |

CKOPOCTH v, HYKHO COOBIIUTH OPYCKY, YTOOBI, IIPOCKOIB3UB I10

IIOCKe, OH COCKOJIb3HYJI ¢ ee mpaBoro topua? Pasmepom Opycka

C Kako# CKOpPOCTBHIO OOpalllaeTcsi SAEKTPOH B aroMe BOIopoma
rpeHedpeyb. COTJIACHO ILIAHETAPHON MOJIENH aToMa, eC/IM IIPUHATD PAIKYC €ro

OpOUTHI paBHBIM 5,3 - 107 Tw? IlonyueHHoe 4nciio yMHOKBTE Ha

Orser: |

1 0_5, OKPYTIJIHTE 0 IEJIbIX U 3aIlUIINTE B OJIAHK OTBETOB.

Ortser: |
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