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NPEOVUC/IOBUE

HazHaueHHe 9K3aMEHAIMOHHON paGoThl — OIEHUTH yPOBEHb 0611e06pa3oBaTeJbHOM MOATOTOBKY
no pusuke yuamuxca IX kmacco o061eo6pasoBaTebHBIX yUpEXKIAEHUN C 1eJIbI0 MX TOCyJapCTBEHHON
(uToroBoit) aTTecTauuu. Pe3yibTaThl 3K3aMeHa MOT'YT OBITH MCIIOJNB30BAHbI IIPU NIPHEME y4alllUXCA B
NpodUIbHbIE KJIACCH CPeJHel MKOJIbI. ‘

CozepxaHue 3K3aMeHaIMOHHOH paboThl onpefessaeTcs Ha OCHOBe MdenepalbHOIO KOMIIOHEHTA I'0-
CYZapCTBEHHOTO CTaHAAapTa OCHOBHOTO o0miero o6pa3oBaHUdA IIO. QUIUKE (Ilpuka3 Muno6pa3oBaHNA
Poceuu ot 05.03.2004 r. Ne 1089 «06 yrBepkaAeHNN delepalbHOI0 KOMIIOHEHTA I'OCyAapCTBeHHBIX
06pa3oBaTeJbHBIX CTAHAAPTOB HAYaJIBHOTO O0IIero, OCHOBHOTO OOILEro U cpesHero (mosiHOTO) 06111eTO
06pas3oBaHMA» ). ‘ :

Kaxxaplil BApHAHT 3K3aMEHALlMOHHOM PaGoOThl COCTOUT M3 TPEX YacTel U BKJIOYAET 25 zaganwuii,
pasanyalomuxca GopMoil H yPOBHEM CJIO0XKHOCTHU (cM. Tabauny 1).

Ta6auya 1. Pacnpedenenue 3a0aHUll IK3aMeHAYUOHHOU pAOOMbL
no yacmsam pabombui

IIpoueHT MaKCHMAaJbHOTO
MagkcHMaJbHBIH | MepBHYHOro 6aJjia 3a 3aJaHud
Yactu - Yucao . . .
Ne . nepBHYHBIHI JAHHOM YaCTH OT MAKCHMAJIb- Tun 3agannii
pa6orst 3aJaHHH
6ann HOro NepBHYHOro 6ajaa
3a Bclo paGory, paBHOTO 36
18 zagamuii ¢ BuIGO-
. o o -
1 Yactp 1 19 20 50% poMm orBera u 1 3a
JaHHEe C pa3BepHY-
TBEIM OTBETOM
2 Yacrs 2 4 8 20% 3ajaHua ¢ KPAaTKUM
OTBETOM
3 lIac'r1>v3 4 | 12 33% Sajanus ¢ passep-
HYTHIM OTBETOM
Hroro: 27 40 100%

IIpu paspaboTke comep:kaHUA KOHTPOJILHO-U3MEPUTEJbHBIX MaTepPUAaJIOB YUHUThIBaeTcd HeoOxo-
IHUMOCTL IPOBEPKHU YCBOEHUS 3JIEMEHTOB 3HAHHI, IPEACTABJIEHHBIX B KOANU(pUKATOpE 3JIEMEHTOB CO-
Iepaxanuda 1o pusuke. B sx3aMeHalnOHHOMH paboTe IIPOBEPAIOTCA 3HAHUA M YMEHU A, IPUOOPETEHHBIE
B pe3yJIibTaTe OCBOEHMUA CJIeAYIOIIHNX PasAeioB Kypca GM3NKHN OCHOBHOM HIKOJIBI:

1. MexaHuyecKkue a81eHUSA

2. Tennosvie serenHus

3. aexmpomazHumMHbLe A8JEHUS
4. Keanmoesvie A8/1eHUS

Of111ee KOJHUYECTBO 33ZaHUH B 9K3aMeHAIIMOHHOII pafoTe mo KayKAOMYy M3 Pa3liesiOB IMPHUOJIN3H-
TeJILHO MMPOIIOPIIMOHAJIBHO €TI0 COAePKaTeIbHOMY HAIIOJTHEHHIO M y4eOHOMY BpeMeHH, OTBOAUMOMY Ha
H3ydeHHe JaHHOTO paszesia B IIKOJLHOM Kypce.

B Tabunie 2 gaHO pacnpelesieHHE 3aJaHMHM To pasgenaM (TeMmam). 3ajaHus yacTu 3 (3aJaHuA
25-27) NpoBepPAIOT KOMILIEKCHOE HCIIOJIb30BaHMe 3HAHMI M YMeHMH U3 PasJIHUHBIX Pa3fesioB Kypca
du3uKU.



Tabruya 2. Pacnpedenenue 3a0anuii no 0cHOBHbLM codepicamenvHbim pasdenam (memam )
Kypca pusuxu 8 3asucumocmu om GopmuL 3adanui

Pazgean (Temnl) kypca "ucao sananuit

(bH3HKH, BKIIOYEHHEIe Yacts 1 Yacts 2 Yacts 3
B 9K3aMeHAaIHOHHYIO pafoTy Bes pa6ora (¢ Be16opom (c kpaTKUM (c pasBepHYTHIM

_ oTBeTa) OTBETOM) OTBETOM)
MexaHnueckue sBICHUA ’ 6-13 6-10 0-3 1-2
TennoBble ABICHHA 3-10 3-7 0-2 1-2
ONeKTPOMArHHTHbIE SBIICHUS 6-13 5-9 0-3 1-2
KBaHTOBbIE siBJEeHUS 14 14 0-1 -
Hroro: 27 19 4 4

Bnanenue ocHOBaMM 3HaHMI 0 METOJAaX HAYYHOI'O MO3HAHUA U SKCIePUMEHTANbHBIE YMEHUA HpO-
BepAIOTCA B 3ajaHuaAx 16, 23 u 24. 3agarue 15 ¢ BrIGOpOM oTBeTa U 3ajanKe 23 ¢ KPATKUM OTBETOM
KOHTPOJIUPYET CIAeAYIONe YMEeHUA:

— ¢opMyaupoBaTh (Pa3iMyYaTh) OEJM NPOBefeHHUsA (THIOTe3y, BHIBOABI) OMMUCAHHOTO ONIBITA HJIK
HabIoneHus;

" — KOHCTPYMPOBATb 3KCIEPHMEHTAJIbEYIO0 YCTAHOBKY, BHIOMpATH MOPANOK MPOBENEHHA OIBITa B COOT-
BETCTBHH C IPEIOKEHHOM THITOTE30i;

—~ IIPOBOAUTH AHAJIU3 Pe3yJIbTATOB dKCIIEPHUMEHTAJNILHBIX HCCJIEOBAHUII, B TOM YMCJIe BHEIPAXKEH-
HBIX B BuJe Tabiunpl uiau rpaduka.

JKcIepUMeHTaJdbHOE 3alaHle 24 TpoBepdAeT:

1) ymenue nposodumps xoceéennble u3MepeHUR PUIULECKUX 6eAUUN: TIIOTHOCTH BeIlecTBa, CH-
Jb1 Apxumena, KoaddUIHeHTa TPEHUA CKOJMBXKEHUA, JKECTKOCTH MPYKUHBI, OIITHYECKOM CHJIBLI COOH-
palomieii JIMH3bI, JJIEKTPUYECKOT0 COIPOTHUBJICHUS PE3UCTOPA, PabOTHI 1 MOIITHOCTH TOKA;

2) ymeHnue npedcmaénamo IKCnepuMeRmanvisie pe3yromamo. 6 sude mabauy uru zpaduxos
u denambd 66L6006L HA OCHOGAHUU NONLYHLEHHBLX IKCILEPUMEHMANBHBLX JAHHBLX: 3aBUCHMOCTD CHJIBI
VIPYrOCTH, BO3HHKAIOLIEH B IIPYKHHE, OT cTeleHH AedopManuy NMPYKUHBI; 3aBUCMMOCTh IepHoja
KoJie6aHMIl MaTeMATHYECKOr0 MAATHUKA OT JJIMHBI HUTH; 3aBUCUMOCTE CHJIBI TOKa, BOSHUKAIOIIeil B
' MPOBOJHHKE, OT HANIPAMKEHUA HAa KOHIAX NMPOBOJHHUKA; 3aBUCHMOCTb CHJIbI TPEHUA CKOJbXKEHUSA OT
CHJIBI HOPMAJILHOT'O JABJICHNS; :

3) ymeHue npoeodume 3xcnepumMeRmanbHyl0 nPpo6epry GuaurecKux 3aKoH06 u credcmeuii: npo-
BepKa NpaBiIa IJIs JIEKTPHYECKOro HAIIPAMKEHUs NPH NOCJIeJ0BATEJbHOM COeJUHEHHH DPEe3HCTOPOB, IIPO-
BepKa TIPaBHJIa IJIA CHJIBLI 3JIEKTPHUECKOT'0 TOKA IIPH NapaJlieJIbHOM COeJUHEHUN PEeSUCTOPOB.

IonuMaHue TEKCTOB (PU3UYECKOro COAEPKaHUA IPOBepsaeTcd rpynmnoii 3agauuit 17-19, a rakaxke
sajanueM 22. B mepBoM cJiy4ae IS OJHOTO M TOrO Ke TeKcTa (GopMyJIHPYIOTCA BOIPOCHI, KOTOpHIE
KOHTPOJIMPYIOT YMEHHUS:

— IOHMMATh CMbICJI MCIIOJIb30BaHHKIX B TeKCTe GU3NUYECKUX TEPMUHOB;

— OTBEYAaTh Ha IIPAMBIE BOIIPOCHI K CONEPKAHHIO TEKCTa;}:

— OTBEYATh Ha BOMPOCHI, TPpebyiomiue conocTasjeHua HHPopMamuu U3

Pa3HBIX YacTeif TeKcTa;

— HCIIOJIb30BaTh HHGOPMAIIHIO U3 TEKCTA B U3SMEHEHHOH CHTyaIlUH;

— IIepeBOAUTHL HH(MPOPMAIIHIO U3 OZHOI 3HAKOBOM CHCTEMBEI B JIPYTYIO.

B sajannu 22 MCIIOJIb3YyeTCHA NIPeACTaBJIeHne NHPOPMAaIMu B BUJe CIIPABOYHOH TabJIMIBI MK rpa-
buka, “HGOPMALUIO U3 KOTOPHIX HEO6XOAMMO HCIIOJIb30BATH IIPH BEIOOPE BEPHBIX YTBEPKACHHUI,

3aJaHUA, B KOTOPHIX HEOOGXOAHUMO PEUINTh 3a/a4M, IIPEJCTaBJEHbl B PA3JIAYHBIX YacTsaX paboTsl.
9To TpM 3ajlaHNH ¢ BEIDOpPOM OTBeTa (3amanud 6, 9 u 14) u Tpu 3ailaHNSA C pa3BEPHYTHIM OTBETOM. 3a-
JaHve 25 — KaueCcTBeHHEIH BOIIpoC (3a4aya), peJCTaBJIAIOIIHI ONNCaHNe ABJIEHUA MJIH Ipollecca U3
OKpY Kalolleil s)KU3HU, AJA KOTOPOTO yYalmuMcs HeoOX0AMMO NMPHUBECTH IEIIOUKY PaCCYKAeHHU, 00-
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ACHAIOL[MX [POTEKaHHe ABJEHUsS, 0COOEHHOCTH ero CBOMCTB U T.I. 3aJaHUA JJIA UTOTOBOM aTTeCcTa-
UK 1o (pU3KKe XapaKTepU3yIOTCA TaKiKe IO cIocofy mpeacTaB/eHHus MHGOPMALUY B 3aJlaHHH MU
AMCTPAKTOPaX ¥ MOAGHPAIOTCA TAKUM 06pa3oM, YTOGLI IIPOBEPUTh YMEHHUS YUALUXCs YUTATh Ipadu-
KU 3aBUCUMOCTH (DU3MYECKHUX BeJHNUYMH, TAGJNUHbBIE NaHHbIE UJIHM WMCIOJb30BaTh Pa3JINUHbIE CXEMbI
WJIM CXeMaTUYHbIe DUCYHKH. ’

B sx3aMeHAIMOHHOH paboTe IMpeicTaBJeHbl 3aJaHUA PA3HOTO YPOBHS CJIOXHOCTH: 6a30BOro, IO-
BBIIIIEHHOTO U BLICOKOTO.

Basanns 6a30BOro ypoOBHA BKJOYEHHI B IEPBYIO YacTs paboTsl (15 3amanuii ¢ BBIGOPOM OTBETA) U
BO BTOPYIO YacTh (3amauus 20 u 21). 310 mpocThie 3aJjaHuA, IPOBepAIOIINe YCBOeHHe Hauboiee BaskK-
HBIX (GHU3MYECKUX IIOHATHH, ABJIEHUH U 3aKOHOB, a TaKyKe yMeHHe paboTaTs ¢ uHGOopManuel pusuye-
CKOr0 COIEPyKaHUA.

3a7aHKA TOBLIMIEHHOrO YPOBHSA paclpe/ie/IeHbl MeK Iy BCEMHU YACTAMU PabOThI: YeThIpe 3aJJaHUA C
BBIGOPOM OTBETa, OAHO 3aJJaHNe ¢ KDATKHMM OTBETOM M OJHO 33JlaHUe ¢ Pa3BepHYTHIM oTBeTOM. Bee oHu
HaIlIpaBJIeHbl HA IPOBEPKY YMEHMNA HCIIOJIb30BaTh IIOHATHA U 3aKOHBI (GUSUKHU IJIA aHAJINU3a Das3jany-
HBIX IIPOIIECCOB U SIBJIeHI/II‘;I, a TaKXe YMEHHUA pellaTb KaueCTBEeHHbIe U DaCueTHbIE 3aJ4a4Hu I10 KaKoM-
au60 U3 TeM MIKOJBHOIO Kypca pusuku.,

3amauun 24, 26 u 27 TpeTheil YaCTH ABJISIOTCA 3aJaHUAMU BEICOKOTO YPOBHS CJOKHOCTH U IIPOBE-
PAKT YMEHNE HCIIOJIBb30BATh 3aKOHBI (I)I/ISI/IKI/I B U3MEHEHHO MJIU HOBOM CUTyalluH IIDHU DEIIEeHHUH 3a-
Jad, a TaKKe IPOBOJUTH 3KCIEPHUMEHTANbHLIE HCCJIE0BAHNs. BKIIOUEeHHEe B TPETHIO YacTh PabOThI
3alaHUH BBICOKOTO YPOBHS CJIO0KHOCTH I03BOJIAET AuthepeHIUPOBaTh YUAlUXCA IPpU oTOOpe B IIPO-
¢dbUALHBIE KJIACCHI.

B rabiune 4 npeacTaBieHO paclipefesieHue 3aJaHui 10 YPOBHIO CJ0KHOCTH.

Tabauya 4. Pacnpedenernue 3a0aHUl NO YpoBHIO CAONCHOCIU

IIpouesT MaKCHMaNBLHOrO IEPBHYHOTO
YpoBeHb CIOKHOCTH 3a- Yo sananmii MakcHMaabEBIH 6asa 3a 3aJaHHSA JAHHOIO YPOBHSA

JaBEHH NepBHYHKIN 6asia CIO3KHOCTH OT MAKCHMAJbHOr0 IIEPBHYHOTO
1 6ansa 3a Bcio paGoty, pasaoro 36

BazoBhIit 17 19 47,5%

IToBrIIIeHHBII 7 11 27,5%

Bricoxuit 3 10 25%
Hroro: 27 : 40 100%

IIpumepHOe BpeM#A Ha BBIMOJHEHHUE 3aJaHUI COCTaBIISIET:

1) nna 3aganuii 6a30BOro ypoBHSA CIOMKHOCTH — OT 2 0 5 MUHYT;

2) puis1 3alaHNi IOBBIIIEHHOMH CJIOMKHOCTH — OT 6 10 15 MUHYT;

3) Ans 3alaHNi BLICOKOT'O YPOBHA CJI0XKHOCTH — oT 20 10 30 MUHYT.

Ha BrinonHeHue Becell 3K3aMeHAIIMOHHON paboTHI 0TBOAUTCA 180 MUHYT.

3azaHue ¢ BRIOOPOM OTBETa CUMTAETCA BBINOJHEHHBIM, €CJIM BHIODAHHBIH 3K3aMeHYeMBIM HOMEp
OTBETa COBIAaJaeT C BepHLIM OTBeTOM. Bee 3amannus nepBoii yacTu paboThl OLleHUBaloTcs B 1 Gajii.

3ajjaHye C KDAaTKMM OTBETOM CUMTAETCs BBINOJIHEHHBIM, €CJIH 3aIMCAHHBIN OTBET COBIAZAeT ¢
BepHBIM oTBeTOM. 3ajganusa 20—-23 oneHnBaoTes B 2 6asiia, ecid BEPHO YKa3aHbI BCE 3JIEMEHTHI OTBe-

Ta, B 1 6aJ11, €C/iu IPaBUJILHO YKa3aH XOTsA Obl OAUH 3JIEMEHT OTBeTa, u B 0 6aJjI0B, eC/Ii HeT HU OHO-
ro 3JIeMeHTAa IIPaBUJILHOI'O OTBETA.



UHCTpyKuus no BbinonHeHuio paboTbl*

Ha Bbinosnnenne sx3amMeHanuoHHO# pa6othl mo ¢usuke orBozurca 3 uaca (180 munyT). PaGora
COCTOMT M3 3 yacTei, BKIIOYAOIUX B ce6a 27 3a1aHMii.

Yacte 1 comepxur 19 sananuit (1-19). K xaxaomy u3 nepsrix 18 sagaHuit IpHBOAUTCS YeThIpe
BapHAHTa OTBETA, U3 KOTOPHIX TOJBKO OAMH BepHEIi. IIpH BHIONHEHUH 9THUX 3afaHUi gacTH 1 o6Be-
ANTE KPY’KKOM HOMep BHIGDAHHOTO OTBETA B 9K3aMEHAMOHHOH pabore. Ecau Brl o6Benu He TOT HO-
Mep, TO 3a4YePKHHUTE 3TOT OOBEAEHHHI HOMep KPECTHMKOM, a 3aTeM 0GBeJuTe HOMEp HOBOTO OTBETA.
Orser Ha 3azanue 19 yacTé 1 3anuckHBaeTCsa Ha OTAEJbHOM JIMCTE. '

YacTs 2 comep’KUT 4 3afaHuA ¢ KpaTKUM oTBeToM (20-23). IIpu BBRIIOJHEHMH 3agaHUI yacTH 2
OTBET 3AllHCHIBAETCH B 9K3AaMEHAIMOHHOH paboTe B OTBEAEHHOM [JJIf1 3TOTO MecTe. B ciydae sammucu
HEeBEPHOI'0 OTBETA 3a4Y€PKHMTE €ro M 3alIUIINTE PAJOM HOBBIH.

YacTe 3 cogeprut 4 3aganus (24—27), Ha KOTOPHIE CIeAyeT JaTh Pa3BEPHYTHI oTBeT. OTBETHl HA
3alaHUA JacTH 3 3aIMCHIBAIOTCA HA OTAEJBHOM JHCTe. 3ajaHue 24 sKCIepUMEHTAJbHOe, M AJS ero
BEITNIOJIHEHNA HE00XO0ANMO BOCIIOJIL30BATHCA 1aO0OpaTOPHEIM 000py10BaHHEM.

ITpu BeIYKCIEHUAX paspemniaeTcs UCIOJb30BATh HEIPOrPAMMHUPYEMBIH KaJbKYJIATOD.

ITpn BrImOJMHeHWH 3aJaHUil Bhl MOXKeTe MOJbL30BAThCA YepHOBUKOM. OGpaiaemM Bamre BHuManne
HA TO, YTO 3aIIUCH B YePHOBUKE He 6yAYT YIUTHIBATHCA IPH OIEHMBAHNY PaGOTHI.

CoBeTyeM BHINOJHATH 38JaHUA B TOM IOpAAKe, B KOTOPOM OHH JaHEI. J[JIA 9KOHOMHM BpeMeHH
nponyckaiite 3ajjanue, KOTOpoe He yAaéTCA BHIIIOJHUTH Cpasy, U ImepexoAuTe K ciaegyiomemy. Ecan
rocJie BBITOJIHEHUA Bcell paboThl y Bac ocranercs BpeMs, Bul cMoXkeTe BepHYThECA K NPONYIIeHHBIM
samaENAM. Basibl, nosyueHHBIe BaMu 3a BRITOJIHEHHbIE 3aJaHUA, CYMMHUDPYIOTCA.

IlocrapaiiTech BRIIOJHUThL KAK MOXKHO 6ojbiie 3agaHmnii u HabpaTk HanboJIblllee KOJIUYECTBO GaJ-
JIOB.

Kenaem ycnexa!

Huske npuBesieHbl CIIPABOYHBIE AJaHHBIE, KOTOPLIE MOTYT NOHAAOOUTECA BAM IIPH BHITOJHEHHH pa-
6OTHI.

* MaTepuan B3ar ¢ caitta @PUIIN (www.fipi.ru).
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Hecamuunvie npucmasku

HaumeHoBanne Ob6o3naueHue MuoxXHUTENb
rura T 10°
Mera M 10°
KHJIO K 10°
FeKTO r 10°
CaHTH c 10°
MUJLITH M 107
MUKPO MK 10°°
HaHO H 10™
Koncmanmui
yCKOpeHHe cBOGOAHOro NafieHNA Ha 3eMJe g=10m/c’
1 Hom2
rPaBUTAIMOHHAA IOCTOSAHHAA G=6,710" —-Mz—
KT
CKOpOCTH CBETa B BAKYyyMe c=310°m/c
3JIEMEHTaPHbBIH 3JIEKTPUUYECKUH 3apsik e=1,6-10"Kn
INaomnocmo
KT KT
GeH3UH 710 -3 npesecuHa (cocua) | 400 o
KT KT
CIIUPT 800 -3 napadpuH 900 —3
M M
KT KT
KepOCHH 800 — AIOMUHAH 2700 —
M M
. KT KT
macio mammuraoe | 900 —3 MpaMop 2700 —
M M
KT KI
- 1000 X S— 7100 XL
M
KT Kr
MoJoko nensaoe | 1030 — CTaJlb, Keeao 7800 —
M M
KT . KT
BOZAa MOpCKasi 1030 — Mean 8900 —
M M
KT KT
pTyTH 13600 X | copmen 11350 =
M M
Yoenonasn
Hox x
TeIIJI0EMKOCTb BOKKI 4200 S TeIIJIOEMKOCTb CBHHILA 130 L
kr-°C kr-°C
HAx X
TeIJIOEMKOCTD CITUPTa 2400 oc TeILTOTa IaPO06Pa30BAHUA BOLLI 2,3-10° ax
KT KT
Hox XK
TEIJIOEMKOCTH JIbJA 2100 o TemnoTa napoobpasosanus cuupra | 9,0 - 10° Ax
KI - KT
Jox
TemoemkocTs amomunusa | 920 - TEIIOTa ILJIABJIEHHUS CBUHIA 2,510 A
K- KT




Yoenvnan

Jox « Ax
TEIJI0eMKOCTh CTAJIH 500 ¥ TeIuIoTa IJIaBJIeHNA CTAIN 7,8-10 -l;-
KT -
Hx 4 I—[*
TEIJIOEMKOCTh [UHKA 400 Ay TeIIOTa IIaBJIeHHs 0J0Ba 5,9-10 —1(_
KT - ’ r
Hx s [k
TEIJIOEMKOCTh MeIH 400 " TeIIOTAa ILIABJICHUA JIbIa 3,3-10" —
Kr- C KT
Ibk 7 Ax
TEIJI0eMKOCTD 0JI0Ba 230 o TEeIJIOTa CrOPaHUsA COHUPTA 2,9-10 e
KT

Temnepamypa nnaénenus

Temnepamypa Kunexnus

CBUHIA 327 °C BOZLI 100 °C
0JI0Ba 232°C cnupTa 78 °C
BOABI 0°C

Yodenvnoe anexmpuveckoe conpomuénenue,

a2
M (npu 20 °C)
M

cepeGpo 0,016 HUKEJUH 0,4
MeIb 0,017 Huxpom (cas) | 1,1
AJIFOMUHMI 0,028 dexpanp 1,2
JKeye3o 0,10

ﬁlopuanbnue Ycnoeus: faBjeHne 10° ITa, remmepatypa 0 °C.
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BAPMUAHT 1

Yactb 1

Mpu evinonHeHuu 3adanuli ¢ ebibopomM omeema (1-18) obeedume KpyXxoMm
HOMep NpaeunLHO20 omeema 6 3K3aMeHauyuoHHol pabome.

1. Ilo rpaduMKy 3aBUCHMMOCTH MOAYJISI CKOPOCTH NPSMOJHUHEIIHOro ABMIKEHUA
TeJa OT BpeMEeHM Ha PUCYHKe OIpeJeJiuTe YCKOpeHHEe Tejla B MOMEHT Bpe-
MeHu t=2c.

| |
| |
i ]
t i
| I I
| | 1
| | |
| | I
| | |
| | |
| | | >
_ 0 1 2 3 4 5 tec
1) 0m/c? 3) 5m/c’
2) 2m/c? 4) 10m/c’
2. Bpycok mMaccoii m moj AeficTBMEM IPUJIOKEHHBIX K HEMY CIJI (CM. PHCYHOK)

JIBHIKeTCs ¢ YCKOperueM d . Moayb paBHOAECTBYIOINIEH cHJI paBeH
1) F_ v 3) mg
2) ma 4) F,

3. Yenosexk maccoil 60 Kr npeIrHyJ Ha Oeper u3 HEMOABHMMKHOM JJOOKHX HA BOJe B
TOPU30HTAJIBHOM HAIPABJEHHH CO CKOPOCTBIO 6 M/C OTHOCHTEJBbHO BoAul. C
KaKOH CKOpOCTBIO CTajla ABUTraThCs IIO BoJe Jioaxka Maccoif 120 xr mocue
IPBIXKKA YyeJioBeKa?

1) 12m/c 3) 3m/c
2) 6m/c 4) 2m/c
4. B KaKux HallpaBJIEeHHNAX CQBepmaIOT xoneﬁannﬁ Monexynm BOABI l'IpK pac- )

MPOCTPAHEHUHU B He¥l 3BYKOBOM BOJIHEI?

1) Bo Bcex HanpaBJIEHASX

2) MousexyJisl BOALI He COBEPIIAIOT KoJrebanuii

3) IleprneHAMKYJIAPHO HaNIpaBJIEHUIO PACIIPOCTPAHEHUS BOJIHEBI
4) Bposp npaMoil HalpaBJeHAA PACIIPOCTPAHEHUA BOJIHEI

10



Teno mepenaeT oka3hkIBaeMOE HA HErO JAaBJeHHEe IO BCEM HANPABJIEHHAM
OJMHAKOBO

1) TOJBKO B TBEPJAOM COCTOSHHUM

2) TONBKO B JKMAKOM COCTOSAHHHU

3) TONABKO B ra3006pasHOM COCTOSAHHH

4) B KUIKOM M ra3oo6pasHOM COCTOSHHUAX

Ha omny Touky Tesa AeHCTBYIOT TPH CHJIbI, PACIOJOKEHHBIE B OXHOI MJIOC-
KocTH (cM. pucyHok). Moxy.s BekTopa cuinl F, paser 2 H. Yemy paBen mo-
AyJb paBHOJAeHCTBYIOMIE Tpex cua?

1) 0H 3) 8H
2) 6H 4) 10H
N
\>o F,
/
I-;;l 4

IIpu Teny0BOM JBHMKEHUH ATOMEI M MOJIEKYJIbI BEIIECTBA COBEPIIAIOT GecIo-
pAfOUYHEIE Kole6aHNA OTHOCHTEILHO CBOMX PaBHOBECHBIX IOJIOMKEHUH, eCIH
BeIeCTBO HAXOJUTCH

1) B TBepOM COCTOSAHHH

2) B TBepAOM MJIM YKUJKOM COCTOSTHHAX

3) B TBepJOM HJIM ra3000pa3HOM COCTOAHHAX

4) B TBEepAOM, }KHUIKOM HJIH ra3000pasHOM COCTOSHUAX

IIpu mopbeMe BJIAXKHOTO TEILIOrO BO3AyXa B BepXHHe 0oJiee XOJOAHEIE CJIOU
aTMochepHOro Bo3Ayxa JacTh BOASHBIX IAPOB IPEBPALIAETCS B KAILIH KUIAKOHN
BOABI. B 3TOM IIpoIecce MpeBpAaIeHs BOASHOrO I1apa B JKUAKYIO BOAY

1) kuzakKas Boja MOIJIOIAET 9HEPTHIO M3 BO3AYyXAa

2) BOASAHOM Iap BHIAEJISAET 9HEPTUIO U IIepefaeT eé BO3AYXY

3) BOAAHOIM Iap NOIJIOMAeT JHEPIHIO U3 BO3AyXa

4) KUAKad BOJA X BOAAHOM AP He IOIJIOMIAIOT ¥ He BhIJE/IAIOT 9HEPTUI0

Ha pucyHKe IpeJCTaBJIEHO PACIOJOKEeHHe OAMHAKOBBIX II0 MOAYJIIO 3JI€K-
Tpu4ecKuX 3apanoB A, B u B, sapsig B umeer nosoxkurensHEI 3Hak. Kako-
BBI 3HAKH 3JIEKTPUYECKHX 3apAAoB A u B, ecsim BeKTOp paBHOAEHCTBYOMIEH
cHJI, JelicTByIOIUX Ha 3apsaj A co cTopoHH 3apsanoB B u B, nmeer Hanpas-
JIeHHE, YKa3aHHOe HA PUCYHKe?

1) A+,B+ OB

2) A+,B-
3) A-,B+

4) A-,B- B@ /)A
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10.

11.

12,

13.

14.

IIpu cuse Toka 4 A Ha ydYacTKe IelIH 3JIEKTPUUYECKHM COIIPOTHUBJIEHHEM
5 OM MOIIHOCTE 3JIEKTPHYECKOTr0 TOKa PaBHA

1) 80 Br 3) 1,25 Br
2) 20BT 4) 0,8 Br

Ha pucynke mpejcTaBjieHO pacIiojiOXXeHHWe B MOPU3OHTAJIBHOM IJIOCKOCTH
IBYX MarHUTHBIX CTPEJOK BOJM3U IPAMOTO IPOBOAHHKA C TOKOM, paclo-
JIOXKEHHOTO NEePIeHAUKYJISAPHO IIJIOCKOCTH PUCYHKA. 3HAYOK «+» B KPYyiK-
Ke YKa3hBaeT, 4YTO TOK B IPOBOJHHKE HalpaBJieH «OT Hac»., Kakasa ua
IIpeACTaBJCHHBEIX HA PUCYHKE MAarHUTHBIX CTPEJIOK MMeeT TaKyio OpHeHTa-
MO, KaKOM OHa MOJKHA OLITH MOA AeMCTBMEM MaArHUTHOTO MOJIA TOKAa B
IpoBOAHUKe?

1) Toasko cTpenka 1 3) Crpenkul un 2
2) Toabko cTpenka 2 4) Hu oxHa u3 JByX
S S
S Q ® @2
N N

IIpu mageHUN y3KOro my4yKa CBeTa Ha 3epPKAJIO YIoJ OTPaskeHus ObLI paBeH
20°. TIpu yBesuyeHHUH yria HajfeHUA Jyda Ha 3epKaJo Ha 10° yrox ero or-
pPaxXeHnd cTaHeT paBHBIM

1) 40° . 3) 20°

2) 30° 4) 10°

Boautens M aBTOMOOUIA X0UeT I0eXaTh 3aJHUM XO/I0M ¥ CMOTDPHT B IIOCKOE
3epkaso N, HeT Ju nmoMmexu (cM. pucyHok). Koro us memexoznos (1 uau 2)
OH He BUAMUT?

¢
M o1
*2
1) Tonsko 1 3) Bugur1u2
2) Toabko 2 4) He BUIAT HA OZHOTO

CaMoOnpou3BOJILHOE IIpeBpallleHue AApa OSJHOT0 XMMHUYEeCKOTO dJIeMEHTa B
AIPO APYTrOro XUMHYECKOTI'0 3JIeMeHTa

1) HasbIBaeTcsa PAAUOAKTUBHEIM PACHaZOM

2) Ha3sbIBaeTcs sepHOH peaKmueit

3) Ha3bIBaeTCs ALEPHLIM B3PHIBOM

4) HEBO3MOXXHO

12



15. Illena neneHuda ydeHMYeCKOH JHUHEHKH, NOKA3aHHON HA PUCYHKE, DPABHA

1) 1cm
2) 0,5¢cm
3) 1Mmm
4) 0,5mm

16. B sudre, ZBMKYIIUMCHA BBEPX C YCKOpPeHHeM 2 M/C, HAXOJHTCA MaCCaXKUp
Maccoit 50 kr. Yemy paBeH MOIYJb CHJIBI TSIXKECTH, AeHcTByomiel Ha mac-

caxxupa?
1) ~600H 3) ~400H
2) ~500 H 4) OH

[ Mpovyumaiime mekcm u ebinonHume 3adanus 17-19.

H3meHeHnud BHYTPeHHEH 9HEPIrHH TeJl

IpH IUIABJICHHH B KPHCTAJLJIN3AHH
JIro6oe KpucTadIndecKoe BeIIeCTBO MOXKET IIPU OIpelesIeHHBIX 3HAYEHUSX
TeMIEepPaTyphLl U HABJEHUSA HePeHTH B JKHUIAKOE COCTOAHMS. Temneparypa, npu
KOTOpPOH HPOMCXOAHUT TaKoe IIpeBpallieHHe, Ha3BIBAETCA memnepamypoil naas-
senus. HanpuMep, npu aTMocGhepHOM JaBJIeHMM TeMIEepaTypa IJaBjJeHus Kpu-

CTaJIJIOB BOAKI — Jbja — paBHa 0 °C, kpucrajios xenesa 1539 °C, a kpucraj-

JIBI a30Ta IJIABATCA npu TeMneparype —210 °C,
4
T °C

+100 p--=--===----- '

(=]
—
|
!

-100 l I l
t,
210 333 418 .

a

oy

YT0o DPOMCXOAUT ¢ BEOIeCTBOM IIPH €ro IJIABJEHHUH M OT YEro 3aBHCHUT TeMIIe-
paTypa ero miasjeHus? 14 oTBeTa Ha 3TH BONPOCH PACCMOTPUM rpadMK Ha PHU-
cyHke a. Ha sTom rpaduke npejacrasiieH0, KAaK U3MEHAJIACH C TeYEHHUEM BpeMeHH
Temunepatypa 0,1 Kr Bogsl, HaXOAXBLIEHCA B HAYAJbHEIN MOMEHT B KPHUCTAJLIHNYE-
CKOM COCTOSSHMH IpH Temnepartype —100 °C, npu IIOCTOAHHON MOIIHOCTH TEMNJIO-
nepegaunu 100 Br. 'paduk nokassiBaeT, 4To cHauajia TeMIlepaTypa Jibja Hemnpe-

’ 13
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PBIBHO NOBbIMaachk U yepesd 210 cekyHA pocturia suauenusa 0 °C. 3arem 333 ce-
KYH/bI JBAYy NepeaBajioch KaXKAYI0 CEKYHAY KojudecTBO TermaoThl 100 [k, HO
TeMIlepaTypa TaloIlero Jibja U BOJAbl He U3MEHHUJAch HU Ha oguH rpagyc. ITociue
TOro Kak.3a 333 ceKyHALI BeCh Jie[l pacIlIaBHJICS, TeMIlepaTypa KHIKOM BOABI 3a
418 cexkyH[ moBeIcuaack Ha 100 °C.

Ilonyuennoe B Teuenue 333 ceKyHJ OT HArpeBaTeJdss KOJHYECTBO TEILJIOTHI
33300 Ik BHI3BaJIO IIpeBpPAallleHHe BOALI U3 KPHUCTAJIMYECKOTO COCTOSHUSA B XKUJ-
KO€ COCTORHME. JTa 9Heprus Obljla H3PACXOJ0BaHA HA PA3pPEIB IPOYHLIX CBA3eH MO-
JIEKYJI BOAbl B Kpuctajuie. OTHOIMIEeHNe KOJUYeCTBA TEIJIOThI, HEOGXOAUMOro s
IpeBpalieHUA KPHUCTAJLIMYECKOTO TeJla IIPHU TeMIlepaType IJIaBJIeHUA B dKUAKOCTD,
K Macce TeJIa Ha3bIBAeTCA YAeJbHOM TEeNJIOTOM IIaBIeHUA A

r=2.
m
V¥V jenbHast TEIIOTA ILIABJIEHHSA BHIPAYKACTCA B IPKOY/IAX HA Kutorpamm (I /Kr).
TeMuepaTypa BellleCTBa B IIPOIlecce ILJIABJEHHA OCTAETCA IIOCTOAHHOM, XOTHA
HUAET IPOIECC TOTJIOeHu:A 3Heprun. Tak Kax TeMiepaTypa TeJa OIpeAesIAeTca
KUHETHYECKOH 3HEeprueil TEIIOBOro ABH)KEHHUA MOJIEKYJ Tejia, TO MOMKHO IIpel-
MOJIOYKUTD, YTO B IIPOLiECCE IIPEBPAIllEHUA BEIIeCTBA M3 KPHUCTAJJIHUYECKOTO CO-
CTOSHUA B XHUIKOE COCTOSHHE IIpH HEM3MEHHOM TeMIlepaType BHYTPEHHAA 3Hep-
rug Tejga ocTaercsa HeuameHHOM. Ho Taxkoe mnpezmosioKeHHe OKAa3bIBaeTcHA
ONIMOOYHEIM.
T °C f

+100

=100 | R
418 333 210

6

OmnBIT IOKa3LIBaeT, uTo echaH B3ATb 0,1 Kr Bogsl npu Temnepatype +100 °C u
OXJIAXKIATH €€ TaK, 4TOOBI MOIITHOCTD TeIlJIoNepPeJayy OT BOJAbI OKPY KAIOIIUM Te-
Jam Oblia noctossHHOM M paBHO# 100 BT, TO n3ameHeHHne TeMnepaTyphl BOALL C Te-
YeHHEeM BPEMEHH IIPOUCXOJUT B COOTBETCTBHH ¢ rpacdMKOM Ha pucyHkKe 6. 'paduk
TIOKA3BLIBAET, YTO IIPHU OJUHAKOBOH MOIIHOCTH TeIlJIoNepeJadyy JKUAKasa BOLA OX-
naxaaerca Ha 100 °C 3a Takoe e BpeMsd, 3a KaKoe oHa HarpeBaJsiach Ha 100 °C,
gex oxyaxkaaerca Ha 100 °C 3a Takoe ’Xe BpeMs, 3a KaKoe OH HArpeBaJICsa Ha
100 °C. 9To o3HayaeT, YTO IIPH IOHMIKEHHUH TEMIIEPATYDHI TEJIO OTHAeT OKPY-
JKAIOLIMM TeJIaM 34 CYeT YMEeHBIIIeHUs CBOeH BHYTPEeHHell 9Hepruu pOBHO CTOJBKO
SHEPTHH, CKOJbKO IOTJOTHJIO IIPH HAarpeBaHWHU. YOelvHas menioma Kpucmai-
Au3auuu BOABI B Jie[i, PABHA YAEJIbHOH TemJoTe IIaBiIeHUs jabjga. CrocoGHOCTH
SKMIKOCTH B IIpoliecCe KPUCTAJJIN3alUN OTJABATh DHEPIUIO IIyTEM TeIlIollepesa-
YM OKPYIKAIOIIUM TeJlaM IIPU IIOCTOSHHOM TeMIlepaType 0O3HAa4aeT, YTO IIPH TIJIaB-
JIEHUH KPHUCTAJIMYECKHUX TeJ IIPH IIOCTOSAHHOH TeMIlepaType YBeIW4YHWBAeTCA 3a-
Tac BHYTPeHHeil 9HepTUH B TeJI€.
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17. TIlo rpaduky Ha puUCyHKe 0 OIpeAenTe, CKOJbKO CEKYHJ AJIUJICA IIPOIIecC
OCTBIBAHUSA KUJKON BOLKI.

1) 210¢c 3) 418c
2) 333c 4) 961c

[2fsfe 17

18. TIlo rpaduky Ha pucyHKe 6 U N3B€CTHBIM 3HAYEHUAM MAacChl BOJBI M1 MOIHO-

RERE 18]

CTH TeIlJioIlepeaavdyu oIIpeaeJInTe yaAeJbHYIO TEIIJIOTY KPHUCTAJJIN3Aall N BOAbI

B Jen.
1) 418000 Hax/Kr 3) 210 000 Ix/xr
2) 333000 Ix/xr 4) 1000 % /xr

NMpu ebinonHeHuu 3adanHus 19 ¢ pa3eépHymbiM omeemom ucrnonb3lylime om-
denwHbili nucm. 3anuwume cHavana HoMep 3adaHusi, a 3ameM omeem Ha Heezo.
Monubili omeem donkeH eKknO4Yamb He MOMLKO omeem Ha 60rnpoc, HO U e20 pas-
eépHymoe, no2uvecku cesizaHHoe o60cHoeaHue.

19. [Ilo rpaduky Ha pucyHKe 6 M U3BECTHBIM 3HAUEHHAM MAacChl BOALI 1 MOIIHO-
CTH TeIlIoNepeJauyy ONpPeaesINTe YAeJbHYIO TeIJIOEMKOCTb dXUAKON BOARI.

19

‘-Iacﬁ, 2

NMpu ebinonHeHuu 3adarull ¢ kpamkum omeemom (3adarvusi 20-23) Heo6xodumo
3anucamb omeem e ykazaHHOM 6 mexcme 3adaHusi Mecme.

20. VYcraHoBHUTE COOTBETCTBHE MEXXAY HpHOOpaMM M (PU3UYECKHMH 3aKOHOMED-
HOCTSIMH, JIe’KaIllMMHU B OCHOBe IIPMHIIUIIA UX AeHCTBHA.

NEE
a0 2

SammmuTe B TaGmuuy BhIOpaHHBIE IMMGPE! MOJ, COOTBETCTBYIOIIUMH OyKBaMU.
I{udpel B OTBETE MOT'YT IOBTOPATHCA.
IIPUBOP OU3NYECKHE
3AKOHOMEPHOCTH

A) aJIeKTpoCcKOI 1) 3aBUCHMOCTHL CUJIBI YIIPYrOCTH OT Je-
B) npy:KMHHBIE BECHI A dopmanuu Tesa

M3MEPEHUA MACCHI TeJ 2) peiicTBMe KYJOHOBCKMX CHJI OTTAaJI-
B) MHUAKOCTHBIA 6apomeTp KHBAHUA MEXJY OJHOUMEHHBIMU

9JIEKTPUYECKMMU 3apALaAMU

3) nmeiicTBHEe KYJOHOBCKHX CHJI IIPHUTA-
JKeHMS  MeMKAY Pa3sHOMMEHHBIMH
9JIEKTPUYECKHUMH 3apAfaMu

4) NpPONOPIMOHAIBHOCTH CHJIBI TAMXKECTH
Macce teja

5) cBOMCTBO JKHMAKOCTE#l IepemaBaTh
OKAa3hHIBAEMOE HA HMX JAaBJIeHHe IO
BCEM HalpaBJIEHUAM

6) nsmeneEMe aTmMochepHOro AaBJIEHUA
C BBICOTOM

A B B

OTBerT:

15



NEE

2 M
52 ]
23 0]

I
I
|
|
|
|
|
I
I
|
|
I
|
|
I
I
|
I
I
I
I
|
I
I
I
|
I
I
I
I
I
|
|
|
|
I
I
I
I
I
I
I
|
I
|
|
|
I
I
I
I
I
I
I
|
I
I
!
I
|
I
I
I
I
I
I
|

21.

22,

23.

YcTaHOBUTE COOTBETCTBHE MEeXnagy Q)PI3I/I'JGCKI/IMH BeJIMUYMHaAMH H Q)opmy.rla-
MH, I10 KOTOPBIM 3TH BEJIMYHUHEI OIIpEeJeJIA0OTCA.

3amnunTte B Tabauity BeIOpaHHBIe HHA(PHI IO COOTBETCTBYIOIIMMH OyKBaMH.
ITudpei B oTBETE MOTYT MOBTOPATHCA.

PU3NYECKHE BEJIHYHNHbDBI DPOPMYJbI

A) ycropenue _ . mM

B) cuna D F=G r2

B) xuHeTHMyeckas sHeprus . AD
) P 2) a:—A—‘t’, At =0

3) F=ma
2
muv
4 =
) 2
2
5) pomv

A B B

OTBeT:

Heckonbko udesioBex HabJOAand NMpoIlecC MOJETa KaMHS OT MOMEHTA €ro

6pocKa BepTHKAJBHO BBEPX 0 MOMEHTA JOCTHXXEHUS UM BepDXHeH TOYKHU U

BBICKA3aJI1 HEKOTOPhIE€ YTBEPIKAECHUS.

BribepuTe nBa BepHLIX YTBEP:KIEHHA U3 II€peYHs NMPUBEAEHHBIX HIKe. B
OTBETE YKAXKUTE UX HOMepa.

1) ITonuas sHEPrusa KaMHA YMEHBIITAETCHA.

2) IloTenunanbHasA 3HePrusa KAMHA YBeJIHNYNBAETCS.

3) [IBM:keHNe KaMHsA PaBHOYCKODPEHHOE.

4) CKOpOCTH KaMHs He U3MEHAETCHA.

5) Yckopene KaMHS U3MEHSIETCS OT MAaKCUMAJIbHOTO 3HAYEHHUA 10 HYJIA.

Orser: |

B Tabauime npeacrasiieHa 3aBUCHMOCTD MOAYJIS U CKOPOCTHU IBUIKEHUS TeJia
OT BPEMEHHU ¢: ’
t, C 0 1 2 4 6
v, M/C 0 2 2 6 0

Kaxue U3 npUBeAEHHBIX HMYKE YTBEPIKAEHUN COOTBETCTBYIOT DE3YJILTATAM

JKcIlepuMeHTa?

M3 npenioKeHHOro epeyHs BEIOEPUTE ABa INPAaBUJILHEIX. Y KAXKUTE UX HO-

Mepa.

1) IIyrts, npoiifeHHBII aBTOMOOMIEM B HHTEDBale OT MOMeHTa BpemeHH O ¢
JI0 MOMEHTa BpeMeHHU 6 ¢ paBeH 17 M.

2) B uuTepBaie BpemMenu oT 0 ¢ 70 1 ¢ CKOPOCTH TeJ1a JIMHEHHO BO3pacTaja
or0Om/c jo2m/c.

3) B uHTepBase BpemeHu OT 1 ¢ A0 2 ¢ CKOPOCTH TeJia HE U3MEHANACh, IIYTh,
IIPOMIeHHBI B 3TOM MHTePBaJie BpeMeHH, paBeH HYJIIO.

4) B unTepBajie BpeMeHu OT 2 ¢ 10 4 ¢ ABUIKeHUe TeJia 6b1J10 pABHOYCKOPEH-
HBIM, C HA4aJIbHO CKOPOCTBHIO, PABHON HYJIIO.

5) B uHTepBaJe BpeMeHH OT 4 ¢ 10 6 ¢ yeKopeHHe Tejia 65110 paBHO 6 M/c’.

Orser: L —I
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Yactb 3

Ona omeema na 3adaHus Yacmu 3 (3adanus 24-27) ucnonb3yime omdens-
HbIi nucm. 3anuwume cHavYana HoMmep 3adaHus, a 3amem omeem Ha Hezo. Omee-
mbi 3anucbiealime 4Yémko u pasbopuueo.

24.

sl BHIIIOJIHEHUS 3TOTO 3aJaHMA HCIOJAL3YiiTe JlabopaTopHOEe 000pyAOBa-
HHUe: IIap, HUTb, INTATHB, U3MEPHUTEJbHAA JHUHEHKa, ceKyHgomep. Hccie-
AViTe 3aBHCHMMOCTD IIEPHOZA KoJieOaHui MagTHHUKA OT €ro AJMHBI, aMIJIU-
TYyABI KOJIEOAHUI M MaCCHI IIapa.

B 6s1aHKE OTBETOB:

1) omumuTe NOPALOK BHITIOJHEHNSA dKCIIEPUMEHTA;

2) cpenaiiTe BBIBOJ, 3aBHUCHUT JIU NepHoj KoJiebaHWN MAaATHUKA OT aMILIH-
TYABI €ro KoJe0aHmii;

3) crenaiiTe BEIBOJ, 3aBUCHT JIM IEPHOJ KOJIeOaHMii MagTHUKA OT €ro MacChl;

4) omUIINTe, KAK 3aBUCHUT IIE€PHO/ KoJeGaHNil MaATHUKA OT €ro AJUHEI.

3adaHue 25 npedcmaensiem coboii eonpoc, Ha Komopbil Heob6xodumo damb
nucsmeHHbIU omeem. lMonHbiii omeem AosmkeH eKI04amb He MOJIbKO omeem Ha
80rpoc, HO U e20 pa3eepHymoe, JI02U4eCcKu cesizaHHoe 060cHOBaHue.

25.

Oruero OLIBAIOT MOJHUSA U 'POM?

Ansa 3adanuii 26-27 Heo6xo0uMoO 3anucamb MOJIHOE peweHue, eiUTlovaroujee

3anucek Kpamko2o ycnoeusi 3adayu (faHo), 3anuce hopmysn, NpuMeHeHUE KOMOPbIX
Heob6xodumo u docmamoyHo Ons peweHuss 3adavyu, a maKke MamemamuvecKue
npeo6pa3oeaHus u pacyémsl, npueodsiujue K YUCSI080My omeemy.

26.

27.

C noMolnbio BepeBKH, HAIPABJIEHHOMN O YIJIOM o = 53° K rOpHU30HTAJIbHOM
[IOBEPXHOCTH, TAHYT AIMK Maccoit 20 kr. Cusa ynpyroctu F, paBHa 100 H,
koaddunuenT Tpenusa p = 0,3. Onpesenute yCKOpeHHe AINKA U IIPOHIEH-
HBI MM U3 COCTOSHUA MOKOA IyTh 3a 3 c. IIpuMure B pacyerax g ~ 10 m/c?,
sin53°~ 0,8, c0s53°~0,6.

IIpu mocyexoBaTeJbHOM MOAKJIIOYEHWH ABYX PE3HUCTOPOB C OLMHAKOBBLIMU
9JIEKTPUYECKUMH CONPOTHUBJIEHMSAMH K MCTOYHHKY IIOCTOSSHHOIO TOKa
¢ HanpsixkeHUeM 24 B Ha ABYX pe3uCTOpax BBIAEISAETCH MOIIHOCTD 3JIEKTPH-
yeckoro toka 12 Br. Kakoii 6yJeT MOII{HOCTD 9/IeKTPHYECKOr0 TOKA HA JBYX
pesucTopax IIPH UX NapaJJIeJILHOM MOJKJIIOYEHUH K UCTOYHUKY Toka? Ha-
npsKeHne Ha BEIXOJe NCTOYHUKA TOKA OCTAETCS HeM3MEHHbIM.
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BAPUAHT 2

Yactb 1

MNMpu ebinonHenuu 3adaHuli ¢ ebibopom omeema (1-18) o6eedume KPYKKOM
HOMep npasu/lbHO20 omeema 8 3K3aMeHaUyuoHHOU pabome.

1.

ITo rpaduKy 3aBHCHMMOCTH MOAYJisi CKOPOCTH IPAMOJUHEHHOTO ABUKEHU
TeJia OT BpEMEHM Ha PUCYHKe OIpeJesiuTe yCKOpeHHe TeJa B MOMEHT Bpe-
MeHu t=1c.

1) 0m/c? 3) 8m/c’

2) 4m/c’ 4) 16 m/c’

4 5 t, ¢

Macca JIyusl npuMepHo B 81 pa3 MeHblile Macchl 3eMJyin. HeMy paBHO OTHO-
HIEHMEe CHJIbl BCEMUPHOTO TAroTeHus F|, neficTByomeil co CTOPOHBI 3eMin
Ha JIyHy, K cune F,, neiicTByromet co cTopons! JIyHb Ha 3emiio?

1) 1/81 3) 9

2) 1 4) 81

IIpu ABMKEeHUM BBepX OPOMIEHHOI0 BEPTUKAJIBHO KAMHSA Ha IIyTH 1 M ero KuHe-
THYecKas 3HepTus yMeHblnmiIach Ha 4 k. Kakyro paboTy coBepiinia cuia T4-
JKEeCTH Ha 9TOM ITyTH B KaK U3MEHHJIACH IOTEHIINAIHLHAS SHEPTUA KAMHA ?

1) Pa6ora cuisl TsaxecT paBHa +4 [»K, U3MeHeHNe NMOTeHIIMAJIbHON sHep-
ruu KamHAa +4 Jx

2) PaboTa cujsl TaxKecTH paBHa —4 [k, U3MeHeHUe [IOTeHIINaAbHOHN 9Hep-
rum KamHusa +4 [x

3) PaboTta cunsl TsxkecTH paBHa +4 [[3K, U3BMEHEeHUe NOTeHIMAIbHON dHep-
rum kamasa —4 Jx

4) PaboTa cuibl TaxKecTH paBHa —4 J[)K, U3MeHeHUe MOTeHIIUaJIbHOM 3Hep-
rum kamMHa —4 [x

Jocka ncronbayercs AJs1 OA’beMa I'py3a B KaueCTBe phlyara ¢ OCbl0 BpallleHus
B Touke O. Kakoii oTpe3ok (CM. PUCYHOK) ABAAETCSA IJIe9oM cuibl F) ?

1) AO 3) AC
2) AB 4) CO




-~

Ipu nurorHOCTH Bo3ayxa 1,2 Kr/m’ Ha yenoBeka o6beMoM 70 M’ CO CTOPOHEI
aTMoctepHoOro Bo3ayxa JelCTByeT apXMMe0Ba CIJIa, paBHAasl IPUMEPHO

1) ~0,084 H
2) ~0,84H
3) ~84H
4) 840H

HKecTrocTb ogHOM NPy KUHH k. KaKkoBa 3xeCTKOCTh CHCTEeMEI M3 ABYX TaKHUX
NPY>XHUH, COeUHEHHEBIX OCIe0BATEILHO? .

k
1) =
) 2

2) k
3) 2k
4) 4k

Hepenaqa SHEPIruu OT Co.rmua K 3eMJe OCYyIIIeCTBJIAETCA B OCHOBHOM

1) TemsonpoBOAHOCTHIO
2) uanyueHHeM

3) KoHBeKIuel

4) paboroii

Bo BpeMsa paGoThl ABUraTe/ii BHYTPEHHEro CrOPaHHUS B IUJIMHAD BMECTE C
6eH3MHOM MOCTYIIAeT BO3AYX s

1) mpomnecca ropeHus 6eH3uHa U cOBepIileHUA paboThI B pe3yJIbTaTe pacIliu-
peHUdA IIpU HarpeBaHUH

2) coBepieHus paboThl B pe3yJjbTaTe pacUIMPEeHHUs IPH HArDEBaHWHU U AJIA
OXJIaXKAeHUs MUJINHIpa

3) BBIAYBAaHUA U3 INUJIHUHAPA NPOAYKTOB CrOPaHUA O€H3WHA U OXJIAXKIEHUA
IUJINHADA

4) pacnbLieHUA 6eH3MHA, BIPLICKMBAEMOro0 B IIMJIHHAD

Ha pucyHKe IIpeACTaBJI€HO PaCHoOJOXKeHHe OLUHAKOBLIX IO MOAYJIIO dJIEK-
TpUuYecKHUX 3apAnoB A, B u B, 3apaz B umeer orpunaTeabHbI# 3HAK, Kako-
BBl 3HAKH 3JIEKTPUYECKHUX 3apAfoB A u B, ecsin BekTOp paBHOAECTBYIOIEH
CHJI, JefiCcTBYIOIIUX Ha 3apsaj A co cTopoHs! 3apsagoB B u B, numMeer Hanpas-
JleHHe, yKa3aHHoe Ha PUCYHKe?
1) A+,B+
2) A+,B-
3) A-,B+
4) A-,B~-
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10 [f2[s]4)
11 [2[a]4)
12 [if2lsf4]
13 [12[3[4]

10.

11.

12.

13.

YToOBI HA yUaACTKe IeNH 3JEKTPHUYECKUM conpoTuBaeHueM 5 OM MOUIHOCTH
3JIEKTPUYECKOTro TOKA GbLia paBHa 20 BT, HY»XHO NPHJIOKHUTH HANIpSKeHHe

1) 100B
2) 10B
3) 4B
4) 0,25 B

Ha pucynke mnpencraBjeH TOPHU3OHTAJBHO PACHOJIOMKEHHBIM NMPAMOJHUHEMH-
HBIA IIPOBOJHUK C TOKOM I B MAarHUTHOM I10Jie, HATIPABJIEHUA TOKA U BEPTH-
KaJbHBIX MAUCHUTHBIX JUHHMH yKasaHbl Ha pucyHke. HampaBieHue cuJbl,
JIefCTBYIOLIEeH CO CTOPOHBI MAarHUTHOTO I10JIA HA IIPOBOAHUK C TOKOM YKa3bl-
BaeT BEKTOP

1)1
2) 2
3) 3
4) 4
S
A I
3 2
1
4
I N

Ecau 1nH3a ob1amaeT ONITHYECKOH CUJIOHN +2 TUONTPHUHU, TO 3TO 3HAYUT, YUTO

1) ara nuH3a paccenBarwada ¢ @oKycHbIM paccrosaueM 0, 5 merpa
2) aTa IuH3a pacceuBaloulasa ¢ POKYCHBIM PacCTOTHUEM 2 MeTpa

3) ara muH3a cobupamlias ¢ GOKYCHBIM paccTOAHUEM 2 MeTpa

4) sTa nuH3a cobupalouias ¢ GoKycHbIM paccrosuuem 0,5 meTpa

Ha pucyHKe npescTaBieHO pacloJioyKeHue cOGMpaoieil JIMH3bI, ee TJ1aBHOMH
OIITUYECKOH OCH, IJIaBHBIX (POKYCOB JUH3EI U TPeX IpeaMeToB 1, 2 u 3 nepen
Hell. M300paskeHrie KAKOTro U3 3THX IPEeIMETOB OyAeT NeHCTBUTENHLHBIM yBe-
JUYEHHBIM [epeBepHYTHIM?

1) Toapko npeamera 1

2) Toawko mpeamera 2

3) TouapKo npeamera 3

4) Hwu ogHOro u3 Tpex nmpeiMeToB

b

2F F

—
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14. U3 Tpex BUAOB PafHOAKTHBHLIX M3JIydeHMil CIIOCOGHO AelicTBOBaThL Ha GOJIb-
ILIOM PAaCCTOSHUM B BO3LYyX€E

1) Toabko anbda-u3aTyIeHUE " 3) TOJBKO raMma-usjgy4yeHHe
2) Ttoabko GeTa-u3aydyeHUE 4) ni060e U3 TpeX U3NyUYeHUui

15. CyuecTBYIOT ABJI€HUS HEOIDAHNUYEHHOI'0 PacCIIMPEHUA rasa Jo0 3anoJHEeHNs
BCEro cBo0OJHOI'O NIPOCTPAHCTBA, 6eCIIPePBIBHOIO XaOTHUYECKOI'0 ABYIKEHHS
MOJIeKyn, Auddysuu u 6poyHOBCKOro ABuxkeHus. Kakoe U3 3TUX 4eTBIPEX
SIBJIEHM# ABJISIETCA NPUYUHOMN TPEX OCTANBHBIX ?

1) BecmpepniBHOE XaOTHYECKOE ABUMKEHHE MOJIEKYJI

2) Muopdysus

3) BpoyHOBCKOe JBHXKEHHE

4) HeorpanumdyeHHOE PACIIMDEHHUE r'a3a JO 3aI0JHEHHsS BCero cBo6OJHOro
TIPOCTPAHCTBA ’

16. TeHHuCHBIH Msu Maccoif 60 r nexur Ha Kopre. UeMy paBeH MOZYJIb CHJIBI
THAMKECTH U K 4eMY IMPHJIOKEHA CHJIA TAMKECTH ?
1) ~0,6 H, npunoskeHa k semjie
2) ~0,6 H, npunoxeHa K MaA4Yy
3) =600 H, npunoxkeHa K 3eMJe
4) ~600H, npnnoxcena K MAYY

r Mpovyumadme mexcm u ebinonHume 3adanus 17-19.

ATmMocdepHOE JIEKTPHYECTBO

HccaenoBaHuA MOKa3aad, UYTO Y MIOBEPXHOCTH 3€MJIH HUMEETCH 3JIEeKTPUUECKOoe
moJjie. OTO 1moJie 00yCJOBJIEHO CYIIeCTBOBAHMEM y 3€MHOI'O IMIapa OTPHIATEIBHOIO
3JIEKTPUYECKOTO 3apaAa, paBHoro npumepuo 300 000 K.

B aTtmocthepe 3eman Ha J000# BBICOTE MMEIOTCA IIOJIOKUTEJNbHBIE M OTPUIA-
TeJbHbIe MOHBI. OTH MOHBI BOSHHKAIOT B Pe3yJIbTaTe HOHU3AI NN HeUTPaIbHBIX MO-
JIEKYJI Ia30B aTMOC(HEPHOro BO3AyXa KOCMHUYECKHMHU Jy4YaMu, yIbTpadH0JIeTOBEIM
HBJIyYeHueM ConHna u HMOHU3UPYIOIIMMHU UITYYeHUAMU PaJHOaKTUBHBIX U30TOIIOB
3eMHOIM KOpH! U atMocdeps!. Ilox gelicTBUeM 3/1eKTPHNYECKOTO IT0JIsA 3EMJIHA UOHBI B
aTMoc(epHOM BO3AyX€e CO3MAIOT IJIEKTPUYECKUII TOK B HalpaBJIeHUM OT BEPXHHX
coeB aTMocdeps! K moBepxHocTd 3emun. Ha BCio MOBepXHOCTH 3eMJIHM CHIA TOKA
aTMoc(epHOro 3JIeKTpUYeCcTBa cocTaBisgeT npumepHo 1800 A.

Jlerko y6eguThCH, 4TO ecJH OBl 3apal 3eMJd KAKUM-TO CIIOCOOOM He IIOMOJI-
HAJCHA, 3TOT TOK O4YeHb ObicTpO paspaaui 6s1 3emao. Ho sapan He usMeHsAeTCA CO
BpeMeHeM, dJeKTpHYecKoe Iojie 3eMIu He mcyedaeT. HampakeHue Mexxay Io-
BEPXHOCTBIO 3eMJIM U IIPOBOJAIINM CJI0eM aTMoc(depbl — HMOHOC(hEepHEl — Ha BBICO-
Te 0k0J10 80 KM gocTuraer npumepxHo 200 000 B. '

OCHOBHOI MEXaHU3M IIOCTOSHHOIO IOMOJIHEHUs dJIEKTPUIECKOro 3apajga 3eMJn
0OKa3aJICd CBA3AHHBIM C IIPOLIECCAMHU 3JICKTPU3AIMK Kalejb BoJb! IIpK 06pa3oBaHNU
061aK0B ¥ 0caJKoB. B ok eBhIX 061aKax npyu 06pa3soBaHUM Kaleb BOAbI IPOUCXO-
JUT UX 3eKTpu3anusa. KOHBeKTUBHbBIe IIOTOKK BHYTPY OOJIBIIMHCTBA 06JIAKOB MPU-
BOJAT K NOBBIIIIEHUI0 KOHIIEHTPALIUHY [TOJIOKUTEIBHBIX NOHOB y BEPIIHUHEI 061aKa U
OTpUIIATEJLHEIX MOHOB Y OCHOBaHUA obnaka. Kaniau qo s nIpH IPOXOXKIeHUH Ye-
pe3 ocHOBaHUe 06J1aKa 00bI4HO MPHIOOPETAIOT OTPUIIATENbHEIH dJIEKTPUYECK U 3apsa.T

21

[2lsle 14
2fsle] 15
[f2fsfe] 16




17 [
18 [2EA
19

e
20 OO0

U IIepejialoT ero 3emMJjie. ¥ Aapbl MOJIHUAMA U3 OTPHULATEJILHO 3aPAyKEHHBIX OCHOBAHUM
00JIaKOB TaK Xe IePeHOCAT OTPUIIATEIBHBIN 3apAk Ha 3eMJII0. ITH IPOLECChl U KOM-
TIEHCUPYIOT IIOTEPH 9JIEKTPHUYECKOro 3apaaa 3eMJIH.

17.

18.

Hanpsxerne Mex 1y HOHOC(HEPOIl U TOBEPXHOCTHIO 3eMJTH PABHO [IPHUMEPHO

1) +300 000 K 3) 1800 A
2) —300 000 Kx 4) 200000B

AJIEKTPHUYECKOE CONPOTHBJIEHNE aTMOCc(hepsl MeXX Iy HoHochepoi U moBepXx-
HOCTBI0 3€MJIM PABHO IIPUMEPHO

1) 360 000 000 Bt 3) 111 0m
2) 111 Br 4) 11,1 0m

Mpu ebinonHeHuu 3adaHusi 19 ¢ pa3zeépHymbiM OomeemoM ucnosb3ylime om-
denbHbIl nucm. 3anuwiume cHa4asa HoMmep 3adaHusi, a 3ameM omeem Ha He20.
lMonHbill omeem doskeH exnto4Yamb He MOJILKO OMeem Ha 80fpoc, HO U e20 pas3-
8EPHymMoe, No2u4ecKu cesizaHHoe 060CHOB8aHue.

19.

ITouemy B aTMochepe npoTeKaeT 3JIEKTPUUYECKHUI TOK OT MOHOC(EPH! K II0-
BEPXHOCTH 3eMJIu? '

YacTtb 2

MNpu ebinonHeHuu 3adaHull ¢ KpamKuM omeemom (3adaHus 20-23) Heo6x03umMo
3anucamb omeem 8 yka3zaHHOM 8 meKcme 3adaHus Mmecme.

20.

YcraHoBUTE COOTBETCTBHE MEMJY TeXHMUECKMMM yCTpOWCTBaMU U (pusauye-
CKUMU 3aKOHOMEPHOCTSIMH, JIeKAIIIUMH B OCHOBe IIPUHITUIIA UX JIeHCTBUSA.

3anuinuTre B_Tabjuily BuIOpaHHBIE ITA(PBI IIOJ COOTBETCTBYIOIIUMHU OYyKBaMM.
I{udpr! B 0TBETE MOT'YT ITOBTOPATHCS.

TEXHHUYECKHUE OUSHNYECKHE

YCTPOMCTBA 3AKOHOMEPHOCTH

A) dortoannapar - 1) pmeiicTBUe cuJBl AMIepa Ha IIPo-

B) rugpasiauuecKuii mpecc BOJAHHMK C TOKOM B MATHUTHOM II0JIe
B) ssnekTporeHepartop 2) cnocoOHOCTh JUH3BI CO3/JaBaTh

JeACTBUTEIbHOE YMeHbIIeHHOe
n300pakeHne npegmera

3) cmocoOHOCTH JIMHBKI CO3/1aBaTh
MHHMOe YMeHbIIeHHOe u300paske-
HHe IIpegMeTa

4) cBONICTBO XXUAKOCTEM IlepeaBaTh
OKasblBaeMOe Ha HUX JaBJIEHUE
110 BCeM HaIllpaBJIEHUAM

5) 3axkoH ApxuMmeja

6) saBJeHUE BJIEKTPOMATHUTHON NH-
AYKOHUH

A b B

OrBer:
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21,

22.

23.

VcTaHOBUTE COOTBETCTBUME MEXAY (PH3MUYECKHMH BeJIMUMHAMHM K PopMyJa-

MH, 10 KOTOPHIM 3TH BEJIMYNHEI OIIPEAEIAIOTCA.

3anummuTe B TaGawy BblGpaHHBIE IUGDHI [I0Z, COOTBETCTBYIOILMMH GyKBaMH.

Iudpsl B 0TBETE MOT'YT HOBTOPATHCH.

OHU3NYECKHUE BEJTHIHHBI

A) cuna rpeHus
B) cuna ynpyroctu
B) MomHOCTB

GOPMYJIBI
1) F=gZ
92) F=-kx
3) F=puN
4 N=4
t
5) A=Nt

OTBerT:

Bpycok aBMKeTcA paBHOMEPHO II0 TOPU30HTAJBLHOI IOBEPXHOCTH.
BriGepuTe BepHBIe yTBepkKAeHUA U3 IPUBEAEHHOrO HUXM e [TIepeyHA.

BeKTOp CHIIBI TPEHUA HallpaBIeH

1) BepTHKAaNbLHO BHH3
2) BepTHKAJIBLHO BBEPX

3) mpoTHuB HalpaBJeHHA BEKTOPA CKOPOCTH
4) 10 HanpaBJI€eHHIO BEKTOPAa CKOPOCTH

Moayns BeKTOpa CHJIBI TPDEHUA
.5) He 3aBHMCHT OT ILIOINAH IOBEPXHOCTH OpycKa
. 6) mpomnopnxoHAaJeH IJIOIaa! IOBEPXHOCTH OpyCcKa

7) o6paTHO MPOMOPIIMOHAJIEH ILIOLaAU IOBEPXHOCTH Opycka
8) mponopnyuoHaJeH Cijie HOPMAaJILHOIO AaBJIeHUS
9) o6paTHO NPOIIOPIMOHAJIEH CHJI€ HODMAJIBHOTO AaBJIE€HUA

3anumniure B TabJAUILY BEIGPAHHBIE HUMPHI A KAXKI0N hu3ndecKoil Beau-

uyuHbl. [ludp B oTBETE MOKET OBITH HECKOJIBKO.

BexTop cuin TpeHUs

Moayne BekTOpPa
CUJIBI TPEHUA

OrserT:

B Tabnume mpejacTaBjeHa 3aBHCHMMOCTb KOOPAUHATHI X JBMKEHHUA Teja OT

BpEeMEeHH I:
t,c 0 1 3 5
X, M 0 1 1 7

Kakune 13 npuBeIEéHHBIX HUMKE YTBEPKJIeHHH COOTBETCTBYIOT pPe3yJbTaTaM

9KcrmepuMeHTa?

W3 npeaioKeHHOro NepeyHs BBIOEPHUTE ABa IMPABMJIBHBIX. ¥ KAXKHUTE UX HO-

Mepa.
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1) B unrepBaje Bpemenu ot O ¢ o 1 ¢ cKopocTs Tesia paBHa 1 M/c.

2) B unTepBase BpeMeHH OT 1 ¢ 10 3 ¢ CKOPOCTh Tesia paBHa 1 M/c.

3) B uHTepBase BpeMeHH OT 3 € [I0 5 ¢ CKOPOCTb TeJjia paBHa 3 M/c.

4) B unrepsaie BpemMeHHu ot 0 ¢ 10 1 ¢ ABMIKEHUe Tesa GBIIO PABHOYCKO-
PEHHBIM.

5) B unTrepBane BpeMeHH oT 1 ¢ 40 3 ¢ ABUIKeHMe TeJja OBLIO paBHOMEp-
HBIM.

Orser: ] | |

Yactb 3

Ans omeema na 3adanusi wvacmu 3 (3adaHusi 24-27) ucnonse3yiime omoensb-
Hbill nucm. 3anuwume cHavana Homep 3adaHusi, a 3amemM omeem Ha Hez2o0. Omee-
mbi 3anuceieaime 4émko u paz6opyueo.

24.

Jia BBIIIOJIHEHUA STOTO 3aJaHUA HCIOJNL3YiiTe JaGopaTopHoe o6opymoBa-
HHe: pelyar, ITATUB, JUHEHKa, JUHaAMOMeTD, rpy3. HMcciaegyiite ¢ momo-
IIBI0 TPy3a ¥ JUHAMOMeETpa YCJIOBHA PABHOBECHS pHIUara Ioj JeHcTBHeM
ABYX IapaJleJbHbIX CHJI.

1 npoBeileHUA UCCIeOBAHUA:

1) ycranoBuTE Ha cTOJIe INTATHB, 3aKPEIUTe OCh, HafleHbTE PhIUar Ha OCh;
IpUKpeNUTe rpy3 U3BECTHOro Beca F, ¢ 0fHOH CTOPOHHI prIuara Ha He-
KOTODOM pPacCTOSAHHMH [, OT OCH BpallleHUd M KPIOUYOK JUHAMOMETpa K
phHIYary Ha HEKOTOPOM DacCTOSHMM [, OT OCH; TAHUTE JUHAMOMETD Bep-
TUKaJIbHO BBEPX 40 BOCCTAHOBJIEHNA paBHOBECHS pbIyara M OTCUuTaliTe
[IOKa3aHUA JUHaMoMeTpa F,; sanuinnTe pe3ybTaThl H3MEePEHHI B Ta6-
THIY; .

2) u3MeHHUTE pacCTOsSHUE [, ¥ IOBTOPUTE U3MEPEHUA CUIBI F, B COCTOAHUM
PaBHOBECHA; pe3yIbTaThl H3MEePEHUI 3aIINIINTe B Ta6INILY;

3) usmeHure Bec F, rpysa M IOBTOpPUTe M3MepeHUs CUIbI F, B COCTOSHUU
PaBHOBECHS; pe3yIbTaThl U3BMEPEHUH 3aIUIIIUTE B TaOJIUILY;

4) BrIuMcauTe pousBeneHud F [ u F,l, u cpaBHUTe 3HAYeHHU, [TOJIyYeHHbIE
B Tpex ONIBITax; clejaiTe BHIBOJ, IPH KAKUX YCIOBHAX PhIUAr HAXOIUT-
cd B pABHOBECHH.

3adaHue 25 npedcmaensiem coboli eonpoc, Ha komopsili Heo6xoduMo damsb

nucbmeHHbIlU omeem. lMonHbild omeem OoJ/HKeH 8KTIOYaMb He MOJILKO omeem Ha

80MpocC, HO U e20 pa3sepHymoe, J1o2u4ecKu cess3aHHoe ob6ocHoeaHue.

25.

Y aBTOMOOUIEH AJiA IepeBO3KM GeH3NHa, ra30BbIX 6aJIJIOHOB M APYTHUX JIer-
KO BOCIIJIAMEHSIOIINXCS BEIECTB BCErja UMEeTCA IPHUKPEIJIeHHAA K KOpIy-
cy MeTaJuiu4yecKas Iellb, BOJOUalllasgcA 3a aBTOMOOHJIEM IO 3eMJiie. 3aueM
HYJKHa 9Ta Ielb?

Ansa 3adanull 26—-27 Heob6xo00uMO 3anucamb MO/IHOe pelleHUe, eKloYaioujee
3anuckb Kpamkozo ycnoeus 3adavu (JaHo), 3anucb hopMyn, npuMeHeHUe KOMOPbIX
Heobxodumo u docmamoyHo OnsA peweHUs1 3adavu, a maKke mameMamuyecKkue
npeobpa3oeaHus u pac4yémbl, npusodfuiue K HUC/1080My omeemy.
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26.

27.

C noMomIbio BEpeBKHU, HAIPDABJIECHHOM MO YIioM 0. = 37° K TOPH30HTaJIbHON
DOBEPXHOCTH, TAHYT AMMK Maccoit 20 kr. Cuaa ynpyrocru F, pasna 100 H,
koaddunmeHT Tperusa p = 0,3. OnpesenauTe YCKOpeHHe SIIUKA U IPOHJEH-
HBIA MM M3 COCTOAHHUA IOKOA nyTh 3a 2 c. I[Ipumure B pacuerax
g~10m/c’, sin37°~ 0,6, cos37° ~ 0,8.

Ha pucyHke mpeacTaBjieHa CXeMa 2JEKTPHYECKOl IEIHM C pesMcTopaMu,
3JIEKTPUYECKHE COIIPOTHUBJIEHUS KOTOPBIX YKa3aHbl Ha cxeme. Ha kakoMm us
TPeX Pe3UCTOPOB MOLIHOCTbh IJEKTPUYECKOr0 TOKA HMeeT MHHHMAJILHOE
3HaueHne?
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BAPUAHT 3

Yactb 1

Mpu ebinonHeruu 3adanvull ¢ ebibopomM omeema (1-18) obGeedume KpyXKoM
HOMEp npaesusfibHO20 omeema 6 IK3aMeHayUoHHOU pabome.

1.

1) Om/c?

ITo rpadhuKy 3aBUCHMOCTH MOAYJSA CKOPOCTH IPAMOJHHEHHOrO ABUMKEHUS
Tejla OT BpeMeHH Ha PHCYHKe onpelesiUTe YCKOPEHHEe Tejla B MOMEHT Bpe-
MeHH t =3 c.

2) 8/3m/c’
3) 8m/c’
4) 24 M/C2

Ecsu TeJsio ABMMKETCA 10 OKPYMKHOCTH C IIOCTOAHHOM 10 MOAYJIIO CKOPOCTLIO,
TO PaBHOAEMCTBYIONIAA BCeX IPUIOMKEHHBIX K HEMY CHJI

1) He paBHa HYJIIO, IOCTOSAHHA 10 MOAYJIIO M HAIIPABJIEHHIO

2) He paBHa HYJIIO, IOCTOAHHA [0 MOZAYJIIO, HO €e HaIIPaBJeHUe N3MeHAeTCA
€O BpeMeHeM

3) paBHa HYJIIO

4) paBHa HYJIIO UJIU IIOCTOAHHA 10 MOAYJII0 M HAIIPABJIEHHUIO

Kocmonasr maccoit 100 Kr BbIiles U3 JIOKa KOCMHYECKOT0 Kopabis u or-
TOJIKHYJICA OT KopabJys. B pe3ynabTaTe 3TOr0 B3aUMOJeHCTBUA ¢ KopabiaeMm
HMIOYJbC KOCMOHABTa uaMenuuca Ha 100 kr-m/c. IIpu aToM mMonyabp u3Me-
HEeHHs HUMIIYJIbCa KOCMHUYeCKOoro Kopabiasa maccoit 10 T paBen

1) 10000 - kr-m/c 3). 1kr-m/c

2) 100 kr-m/c 4) Okr-Mm/c

IIpu cBOGOgHBIX KOJEOAHHAX 4YeJOBeKa Ha KaueldX ero KHUHeTHuuyecKas
aHepruda usmenserca or 0 Ik mo 400 Ik, MaKCUMaJIbHOE 3HaUYEHNeE [TIOTeH-
nuanbHoi aHeprun 500 [I»x. B kakux npepesiax U3MeHsieTCA II0JHAA Mexa-
HUYECKasa JHEPI'us YeJIOBeKa IIPU TaKUX KoyebaHuax?

1) Namensaerca ot 0 Ix go 500 Ik
2) HNamensiercs ot 0 Tk mo 900 Ik
3) He uamensercs u paBua 500 Ix
4) He uamensiercsa u paBHa 900 x

Teno nepemaetr OKaspIBaeMoe Ha Hero JaBJIeHUE TOJLKO II0 HAIPaBJIEHUIO
HeficTBUA CUJIBI

1) TOJBKO B TBEPAOM COCTOSTHHUH

2) TOJBKO B }KHUJIKOM COCTOAHUU

3) TOJBKO B ra3006pa3HOM COCTOAHUU

4) B XHNIKOM U ra3o06pasHoM COCTOAHUU
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10.

Ocagka Kopabis (rry6rHa IIOrpysKeHUA) IIPY eT0 NIEPEXOAE U3 PEKH B MOpe

1) ysenuuuBaerca

2) He U3MeHsETCHA

3) yMeHbIlaeTcH o

4) yBeJMYMBAETCS B CJIYUAE MAJIBIX PEK, He U3MEHAETCS B CJIyuae GOBIINX PeK

BpoyHOBCKMM ABMKEHHEM Ha3bIBaeTCs ABJIEHHE, IIPU KOTOPOM HeGoJbIINe

TBepAbIe YACTHUIIEL B JKMIKOCTIX

1) MeAJIeHHO OceJaloT BHU3 IIOA JEeMCTBUEM CHJIBI TSAKECTH

2) moAHMMAIOTCA BEEDPX IIPOTHUB HAIIPABJEHUA AEHCTBUA CUJIBI TAMXKECTH

3) 6ecnopsAKOYHO COBEPIIAOT HEGOJIbLIKE IePEeMEINeHUs II0J JeiicTBEM
KOHBEKI[HU JKUIKOCTH

4) cosepuialoT GecHOpPALOYHLIE IIepEMEIeHMs NOoJ AeHCTBUEM yZapoB MO-
JIEKYJI dKUJKOCTH

B z1Ba 0IMHAKOBBIX COCY/IA C XOJIOAHOM BOAO OIIYCTHIIN JBA Tejla OAWHAKOBOM!

Macchl, HarpeThie A0 OAMHAKOBOM TeMIlepaTypbl. B mepBbIi COCY/ OIIYCTHJIHN

TeJIO U3 AJIOMUHMSA, BO BTOPOHM — TeJi0o U3 CBUHIA. B KaKoM cocye 6yaer Go-

Jlee BEICOKAA TeMIlepaTypa P YCTAHOBJIEHUH TeIlJIOBOI'0 PABHOBECHSA?

1) B mepBoM cocyle, Tak Kak IIOTHOCTh AJIOMHHHSA MEHbIIE IJIOTHOCTH
CBHHIIA

2) B mepBOM cocyle, TaK KakK yAeJbHAas TEIJIOEMKOCTb ATIOMUHUSA OoJbIie
yAeJNbHOH TeIlJI0eMKOCTH CBHHILA

3) Bo BTOpOM cOCyje, TaK KaK IJIOTHOCTh CBMHIA 0OJIbIIE IIJIOTHOCTH aJIIO-
MHHHASA

4) Bo BTOpOM cocyjAe, TaK KaK yJeJibHAs TEIJIOEMKOCTb CBHHIA MEHBLIIIE
yAEJbHOM TEMJIOEMKOCTH aJJIOMUHUSA

IIpu BcTpeue 3JIeKTPOHA C 9JIEKTPUYECKHUM 3apsi/IOM —e U IIPOTOHA C 3JIeK-
TPUYECKUM 3apfAAoM +e obpasoBajics HEHTPaJbHBIH aToM Boaopoja. Brr-
HOJIHWJICA JI¥ B 9TOM CJIy4Yae 3aKOH COXPAaHEHHUs 3JIEeKTPUYECKOro 3apaja u
HCYe3JIH JIU 3apAAbI 3JIEKTPOHA U IpOTOHA ?

1) IIpu o6pasoBaHNu aToMa BOAOPOJA 3AKOH COXPAaHEHUS 9JIEKTPUYECKOTO
3apsaja He BBHINOJHAETCA, TAK KaK 3apAJAbI 3JIEKTPOHA U IIPOTOHA BHYTpH
HGfITpHJII:HOI‘O aToMa nucuyeajan

2) Asre6pauyeckas cyMMa 3aps/IOB 3JIEKTPOHA U IIPOTOHA IO COEAVHEHUS B
aToM BOAOpOZa ObLiIa paBHA HYJIO M MOCJie COeJUHEHUs PABHA HYJIIO; 3a-
KOH COXPpaH€HHUs JJIeKTPUYECKOro 3apsaja BbINIOJHUJICA; 3apAjAbl 3JIEK-
TPOHA 1 MPOTOHA B HEHTPAJIbHOM aTOME MCYE3JIH

3) AsreGpaunueckas cyMMa 3apsAoB 3JIEKTPOHA U IIPOTOHA 0 COEAUHEHUSA B
aToM BoJopoja Obljla paBHA HYJIIO M IIOCJE€ COUHEHUs PaBHA HYJIIO; 3a-
KOH COXPaHEHHs 3JIeKTPUYECKOr0 3apsja BBINOJHUJICH; 3apAAbI JJIEK-
TPOHA U IIPOTOHA HE HMCYEe3JIH, 3JEeKTPOH YJep’KHUBaeTcd B aTOMe KYJIo-
HOBCKMMMH CHJIAMHU IIPDUTAXEHUA K IIPDOTOHY

4) Ilpn obpasoBaHHMM aToMa BOAOPO/A 3aKOH COXPaHEHHUS 3JIeKTPUYECKOro
3apdana He BSIHOHHHBTCH, TaK KaK 3apAaabl Yy 3JIEKTPOHA M IPOTOHA BHYT-
PpH aTroMa COXpaHAKTCA

ITpu cuse Toka B uenu 2 A Ha yyacTKe IEIH JIEKTPUUYECKHM COMPOTUBJIE-
areMm 10 OMm HanpAkeHUe paBHO

1) 40B 2) 20B 3) 5B 4) 0,2B
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11.

12.

13.

14.

Ha pucyHKe mpeacTaBjieHO pacIojio)KeHHe ABYX map MarHuTos. Kax Bzaumo-
AeHcTBYIOT OJIM3KO PACIIONIOMKEHHbIE APYT K APYTY MOJIIOCa B 3THX mapax?

N N
S S
1 2
N S
S N

1) B nmape 1 mputaruBaioTcs, B mape 2 OTTAIKUBAIOTCA
2) B nape 2 npuTATHBAIOTCA, B 1ape 1 oTTaJIKUBaIOTCA
3) Bmapax 1 u 2 npursarusaioTcsa
4) Bnapax 1 u 2 oTTaIKHUBaIOTCA

Ecau ucrounuk cBeta C HaXOAUTCA Nepej IJIOCKHM 3epKajioM 3 (CM. pHUCy-
HOK), TO ero n3o0pakeHue B 3epKaJjie HaXOJUTCS B TOUKE

1 3) 3
2) 2 4) 4
2 % %*C
\\ 3 //

Ha pucyHKe IpeAcTaBJeHbl 3 CXeMbl IOAKJIIOUYEHUS TPeX OJHMHAKOBBIX
JIEKTPUYECKHX JIAMII K OAHHAKOBBIM MCTOYHHUKAM ToKa. O0I1as MOIIHOCTD
3JIEKTPHYECKOT'0 TOKAa, BHIAEJIAIONIAACS Ha TPeX JIaMIIax,

1) oxmHaxoBa BO BCeX TPEX BapHaHTaX BKJIOYEHUA JaMIl

2) MakcuMaJbHafd IIPH UCIIOJL30BAHUM cXeMblI 1

3) MakcHuMaJbHas IPH UCIIOJb30BAHUM CXEMBbI 2

4) MakcuMaJbHAas IIPU HCIIOJb30BAHNM CXEMBI 3

4B

CorJsiacHO MOJeJIu aToMa, npeJioxeHHo#t Pesepdopaom,

1) aToM mpeacTaBJIAJICA NOJOYKUTENBHO 3apAXEHHbBIM IIIapOM, BHYTPH KO-
TOPOTr0 HAXOAATCA OTPULIATENHHO 3aPsAKeHHbIe 3JIEKTPOHBI

2) aToM COCTOMT U3 MOJOMKHUTEJbHO 3aPAKEHHOI0 AApa U obpalllaolux-
cA BOKPYT HEro 2JIeKTPOHOB; Macca fiApa 3HaYKUTeJ bHO 60JIbllle MacChl
9JIEKTPOHOB; paAuychbl OpOGUT 9J1€KTPOHOB 3HAYUTEJbHO OoJible pa-
AUyca anpa
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3) aToM COCTOMT M3 IOJIOKHTEIHHO 3apAXKEHHOro A/pa ¥ 00paIlaInyuXca
BOKDYT HEro 3JIEKTPOHOB; Macca fJpa IPHMEPHO PaBHA Macce 3JIeKTPO-
HOB; paJNyChl OPOHUT 3JIEKTPOHOB 3HAYMTEJIBFHO 60JIbIle paguyca aapa

4) aTOM COCTOMT U3 IOJIOKHTEJIHHO 3aPAKEHHOro A/pa U 00palalomIuXCcs BO-
KPYT Hero 3JIeKTPOHOB; Macca SApa 3HAUYUTENIbHO 60JIbIe MacChl 3JeKTPO-
HOB; PaANychl OPOUT JIEKTPOHOB B ABa-TPH pasa 6ossine paguyca aapa

15. [Ina uaMepeHHE MaJbIX HAaNPAMKEHHWH B THICAYHBIE JOJH BOJbTa IIPUMEHA-
JOTCA MHJLIMBOJLTMETPBI. OnpefennuTe LeHy JejleHUA BepxHeHd M HMIKHeH
WIKaJ MUJIJIUBOJBTMETPA, IOKA3aHHOIO Ha PUCYHKE,

1) ueHa nenenus BepxHei miansl pasHa 10 MB,
HKHell — 2 MB '

2) IieHa fAeseHUS BepXHe# IIKaJbl paBHa 5 MB,
HIKHEH — 1 MB

3) neHa JeneHus BepXHe# mMKaIbI paBHa 250 MB,
"HmxHei — 50 MB

4) neHa aeneHWs BepxHed mKankl pasHa 50 mB,
HmKHeir — 10 MB

16. TIlo HaKJIOHHOH MJOCKOCTH AJHHOM 5 M M BBICOTOH 3 M CKOJB3HT I'py3 Mac-
coit 50 xr. YeMy paBeH MOAYJIb CHJIBLI THKECTH, AeHCTBYIONIei HA IPy3?
1) =50H 3) x400H
2) =300H 4) =500 H

[ Mpoyumaiime mexkcm u ebinosiHume 3adanusn 17-19.

ATtmocdepHoe 3JTeKTPHIECTBO

HccenoBaHusa MOKA3AJH, YTO Y IOBEPXHOCTH 3eMJIM UMEETCA 3JIEKTPHUYECKoe
noJe. ITO moJe 06yCIOBIEHO CYILeCTBOBAHHEM Y 3€MHOTO IIapa OTPHLATEJLHOIO
3JIEKTPUUYECKOro 3apsafa, paBHoro npumepso 300 000 K.

B armoctepe 3emiu Ha J1060i BEICOTE MMEIOTCA ITOJIOXKUTENbHBbiE M OTPULA-
TeJbHbIE HOHBI. OTH MOHBI BOSHHKAIOT B Pe3yJIbTaTe MOHU3AIUN HEHTPAJIBHBIX MO-
JIEKYJI Ta30B aTMOC(HEPHOTO BO3AyXa KOCMHYECKHUMH JIyUYaMH, YJIbTPaduoJIeTOBBIM
uanyuerueM CoOJHIA ¥ MOHU3UPYIOIIMMH U3JTYUeHUAMH PaJU0aKTUBHBIX M30TOIIOB
3eMHOI1 Kopsl 1 aTMocdepsl. Ilof feiicTBHEM 3JIeKTPUYECKOro II0JIsT 3eMJIM HOHEL B
aTMOC(bepHOM BO3ayXxe COo3garT SHEKTPH‘IECKI/Iﬁ TOK B HalIpaBJIEHHUU OT BEPXHUX
cyoeB atMochepbl K mosepxHocT 3eMuid. Ha Bcio 1OBepPXHOCTH 3eMJIU CHJIa TOKa
aTMoc(epHOro 3JIeKTpHUYecTBa cocTaBJseT npumepHo 1800 A.

Jlerko y6eauThcs, 4TO ecH ObI 3apAa 3eMJaH KAKMM-TO CIIOCOOOM He IOIOJI-
HSAJICA, 3TOT TOK O4YeHb OBICTPO pa3pazuni 6ul 3emuro. Ho 3apsas He u3aMeHsaeTcs co
BpeMeHEeM, IEKTPHYECKOe IIo0Jie 3eMJIn He HcYes3aerT. Hanpfmce}me MeXxXnay I10-
BEPXHOCTHIO 3eMJIHN U IPOBOASIINM CJIOeM aTMocdepbl — HoHOochepbl — Ha BBHICO-
Te 0K0J10 80 KM gocTuraet npuMepsao 200 000 B. .

OCHOBHOI1 MeXaHHU3M IOCTOSHHOTO ITOIOJIHEHUS 3JIeKTPHYECKOTo 3apaga 3eMJIu
OKa3aJiCA CBSA3AHHBIM C ITpoLecCaMM JJICKTPHU3all KalleJlb BOABI IIPHU 06pa303am»m
00JIaKOB ¥ 0CafKOB. B ok aeBbIx 06/1axax npu o0pasoBaHUHU Kalesb BOABI IPOUCXO0-
JUT UX dyieKTpusanusa. KoHBeKTHBHLIE IOTOKHM BHYTPU GOJLIIMHCTBA 00JIaK0OB IIDH-
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117 [12[34]
18 [12[3]4]
19
20 (AEIB

BOJAT K IMOBBIIIEHNIO KOHIIEHTPAIIUY [TOJIOXKUTEIHLHBIX MOHOB Y BEPIIMHBI 06JIaKa U
OTpHLIATEJILHBIX MOHOB y OCHOBaHMA obyaka. Kamury Ko aa IpH MPOXOyKACHUU Ye-
pes ocHOBaHMe o6s1aKa 0GBIYHO IPHOGPETAIOT OTPUIIATENILHEIH JIeKTPHYECK U 3apA
M IIepeJaroT ero 3emJie. ¥ Japbl MOJHUIH M3 OTPHUIATENBHO 3aPAMKEHHBLIX OCHOBAHUI
00JIaKOB TaK ke IEPEeHOCAT OTPUIATEILHEIN 3apA/ Ha 3eMJII0. DTH IPOIECCHI U KOM-
[IEHCUPYIOT [IOTEPH 9JIeKTPHUYECKOro 3apAaa 3eMJIH.

17. OsexTpuyecKu 3apsaj 3eMJIX PABeH IPUMEPHO

1) +300000 Kx 3) 1800 A
2) —300000 Kx 4) 200 000B

18. MOIIHOCTEL 3JIEKTPHUYECKOro TOKAa, IIPOTEKAIoIero B aTrMocdepe OT HOHO-
cephl K MOBEPXHOCTH 3€MJIH, paBHA IPHUMEPHO

1) 360 000 000 Bt 3) 1800 A
2) 111 Br . 4) 200000 B

MNMpu ebinonHenuu 3adavus 19 ¢ paszeépHymbiM omeemoM ucnons3sylime om-
OGenbHbill nucm. 3anuwume cHayana HoMep 3adaHusi, a 3ameM omeem Ha Hezo.
NMonHbiii omeem donxeH akmovYame He MOMLKO OMaem Ha 80Mpoc, HO U e20 pas-
8épHymoe, nozu4ecKku cesizaHHoe o60cHoB8aHUe.

19. Eciau 66l 3apAa SeMJIX He MMOMOJHSAJICA, TO IIPH IOCTOSHHOM 3HAUCHUH CY-
LIECTBYIOIIEH CHJIBI TOKa B aTMocdepe, 38 CKOJIBKO BpeMeHH 3eMJIs I1oTeps-
Jia OB BeCh CBOM aJIeKTpUUECKUIi 3apA?

YacTtb 2

MNMpu ebinonHenuu 3adaHuil ¢ kpamkum omeemom (3adaHun 20-23) Heobxodumo
3anucamp omeem e ykalaHHOM 8 mekcme 3adaHus Mecme.

20. YcTaHOBUTE COOTBETCTBHE MeXXKIy NMpuOopaMH X (GHUSHUYECKHMH 3aKOHOMEp-
HOCTAMH, JIeKAIIIMMH B OCHOBE MIPHUHITHIIA UX JeACTBUA.

SamuinuTre B TabauIly BuIOpaHHBIe ITU(PHI IO COOTBETCTBYIOIIMMU OyKBAMHU.
[TudpeI B oTBETE MOTYT IIOBTOPATHCA.

IIPUBOP OUSNIECKHUE
3AKOHOMEPHOCTH
A) phlya’KHBIE BEChI 1) 3aBUCHMOCTH CHJIBI, JEHCTBYIOIIEH Ha IIPOBO-
B) amnepmeTtp HHUK C TOKOM B MAarHUTHOM IIOJIE, OT CHJIBI TOKa
B) npy»xXuHHBIE BeChl B IIPOBOJHUKE
AJISI U3BMepeHusd 2) ycJioBHE PaBHOBeCHA phluara
Maccsl TeJjl 3) 3aBHCHMOCTB CHJIBI YIIPYTOCTH OT gehopMaIuu
TeJia
4) TpPOMOPIIMOHAJBHOCTD CHUJIBI TAMKECTH Macce
TeJa

5) HIpOMOPIMOHANBHOCTSH CUJIBI TOKA HaIIpAKe-
HHUIO Ha yYaCTKe Ielu

A B B

OTBer:
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21.

22,

23.

YcraHOBUTE COOTBETCTBHE MEXKIY QM3MUYECKMMH BeJMUHMHAMHU U HopMyJa-
MU, II0 KOTOPBIM 3TH BEJIMTUUHLI OIIpeIe/IAI0TCA.

Sanuiiure B Tabnauny BouIOpaHHBIE IM(PEI 10/ COOTBETCTBYIOIIMME GYKBaMU.
ITndps1 B oTBETE MOT'YT IIOBTOPATHCA.

G®U3NYECKHE BEJITUYAHDI g DPOPMYJIBI

A) CKOpOCTL PABHOMEDHOTO IBHIKEHUA 1) F=G mM
B) cuia KyJIOHOBCKOro B3auMOAeiCcTBU A : r?
B HH3 1
) OIITHYECKAafd cpma Ja Bl 2) D=L
F
3) F — k q132
. r
s
4) v=-—
) t
5) v=at
OrserT: A B B

B rabiune npuBeseHbl JaHHBIE PE3YJLTATOB IIOCTPOEHUS H366pame1mﬁ B
JIUH3eE.

IIpoananusupyiiTe 3TU JaHHBIe U cHeJlaliTe 3aKJIOYeHHE, KAKasd DTO JIMH-
3a — cobupammad Ui paccenBamInasa

Paccrosuue ot
npenmera Paccroanue oT TUH3H Pasmep
" 10 nzobpakeHud uzobpaxkeHus
3a A_'BOﬁHHM Mesnb1ie IBOMHOTO IeiicTBUTEILHOE,

($OKyCHOr0, HO 60JIbIIIE yMeHbIIIeHHOoe,

GOKyCHBIM ..
¢orycuHoro IIepeBEéPHyTOE

1) Cobuparoniasa 2) PacceuBaromuias

OTBeT: .

B rabiune npeacraBieHa 3aBUCHMOCTh MOAYJIA U CKOPOCTH ABHMXKEHHUS Teja
OT BpeMeHH £:

t, ¢ 0 1 2 4 6
v, M/C 0 2 2 6 - 6

Kakue U3 IpUBEJEHHBIX HUXKE YTBEPKIEHHII COOTBETCTBYIOT peayJbTaTaM
axcnepumMeHTra?

U3 npenyoskeHHOro nepeyHs BbibepuTe ABa NPAaBHJIBHBIX, YKaXHUTe UX HO-
Mepa.

1) B unTepBaje BpeMeru oT 0 ¢ 0 4 ¢ CKOPOCTH Tesa u3MeHUaach ot 0 M/c
"mo6wm/c.

2) B unrepBaJe BpeMeHH OT 0 ¢ 10 1 ¢ mpoiiieHHbIH TeJJOM IYTh PaBeH 2 M.

3) B unrepnasie BpeMeHu oT 1 ¢ 10 2 ¢ IpoiiieHHEIH TeJIOM TyTh paBeH 0 M.

4) B uHTepBaJje BpeMeHH OT 2 ¢ /10 4 ¢ yCKOpeHHe Teja paBHO 2 M/c’.

5) 3a 6 cekyHZI TeJo MPOIILJIO IYTh, PABHBIH 36 M.

OTpeTf I 1 ' |
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24

25

26 .

27

Yactb 3

HAns omeema Ha 3adaHus yacmu 3 (3adaHusi 24-27) ucnonb3yime omadens-
HbIT Tucm. 3anuwume cHavana HoMep 3a0aHus, a 3amem omeem Ha He20. Omee-
me! 3anucsiealime 4émko u pazbopyueso.

24,

HOna BHIIOJHEHMS 3TOr0 3aJaHUS HCIONB3YiTe nabopaTopHoe 060pyaoBa-
HUe: IepeBAHHAs [JOCKA, AepPeBAHHBIA OPYyCOK, JHHAMOMETP, U3MEPUTEIb-
Had nuHelika, mratuB. Onpeaenure KIII] HaKT0HHOH NJIOCKOCTH M BBIYMC-
JINTe BBIMTPHIII B CUJIE IIDU IIOJBEME IPy3a 10 HAKJOHHOH IIocKocTH. Hua
onpegenenunss KIIJl HaxKJOHHOH IIJIOCKOCTH HYXKHO NPUKPENUTL JUHAMO-
MeTp K OpYyCKY M H3MEpPUTH cuay F mpu paBHOMEPHOM IIepeMelleHHH €ro
BBEPX BAOJH HAKJOHHOH IIJIOCKOCTH. 3aTeM H3MEPUTH CUJY TAMKECTH mg
6pycKa, BBICOTY h W AJMHY | HaKJIOHHOMN mIockocTH. ITo pe3yJabTaTaM 3THX
U3MepeHM MOXHO BBIUMCJHUTHL BeIMTpPHIN B cuie B u KIIJl HakioHHOMI
IIJJOCKOCTH 1.

B 61aHKE OTBETOB:

1) onumuTe NOPAXOK BBHIIOJHEHUA SKCIIEPUMEHTA;

2) sanuINTe Pe3yJbTATHI U3MEPEHHH B OTUETHYIO TaOIUILY;
3) sanuIuTe pe3yNbTAThI BRIYUCAEHUN B OTYETHYIO TabauIy.

3adanue 25 npedcmaensiem coboli eonpoc, Ha komopsbili Heo6xodumMo damb
nucsMeHHbIl omeem. [TonHbId omeem GOJDKeH 8K/IIOYamMb He MOJILKO omeem Ha
8onpoc, HO U e20 pa3eepHymoe, J1I02U4eCKU cesizaHHoe 060CHOoBaHUe.

25.

Hoqemy B TepMOCe ropaydas BoJia 10Jiro e OCTHIBAET?

Ansa 3adaHul 26-27 Heob6xo00uMO 3anucamb MO/IHOE peuwieHue, 8KIOYarowee
3anucsk Kkpamkozo ycsioeus 3adavu (faHo), 3anucs ¢hopMyn, NPpUMeHeHUe KomophbIX
Heobxo0uMoO u GocmamoyHo OnA peweHus 3adaqu, a maKke Mamemamudeckue
npeo6pa3oeaHus u pacyémal, NPUodAUUE K YUCSIOBOMYy omeemy.

26.

27.

OnpenenuTe Maccy rpysa, KOTOPBIII HY;KHO cOPOCHTH ¢ aspocTaTa Maccoi
800 kr, ABHIKYIIErocss PABHOMEPHO BHU3, UTOOBI a9POCTAT CTAJ ABUTATHCA C
TaKOH JKe II0 MOAYJII0 CKOPOCThIO BBepx. Ha aspocrar geiicTByeT apXuMeno-
Ba cuna F, = 7500 H. Cuny F conpoTHUBJIEHUs BO3AyXa IPH IOABEME U
CIIyCKe CUYMTATEL OJHHAKOBOM. :

Ha pucyHKe mpeacTaBieHa CXeMa 3JIEKTPUYECKOH I[ellH ¢ TPeMA De3ucTopa-
MH, 3JIEKTPHUYECKHEe COMMPOTHUBJIEHUA KOTOPHIX YKa3aHHL Ha cxeme. IIpu ka-
KOM HaNpPsS)KEeHWH Ha BBEIXOJe MCTOYHHUKA TOKa O6Ijas MOILHOCTLH dJIEKTPH-
YeCKOro Ha BcexX Tpex pesucTopax paBHa 4 Br?

2 Om

= -
— |I
2,5 Om
10 Om
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BAPUAHT 4

Yactb 1

Npu ebmonHenuu 3adaHuli ¢ eni6opoM omeema (1-18) o6eedume KpyWxoM

HOMeEp npasusiIbHO20 omeema. 8 3Kk3aMeHayuoHHol pabome.

Ilo rpadpuKy 3aBHCHMOCTH MOAYJA CKOPOCTH NPAMOJHHEHHOTO ABUMKEHUS
TeJla OT BpPeMeHH Ha PHCYHKe OIpelejIuTe YCKOpPeHHe TeJla B MOMEHT Bpe-
MeHu t =4c.

1) 0m/c? ' 3) 4m/c’
2) 2m/c 4) 8m/c’
v, M/CA
12f-——mmmmm oo
10¢
8.

|

I

|
1 I
I ]
1 I
] ]
] |
1 |
] |
2 3
Kocmuueckas pakera crapryer ¢ nosepxHocTH 3emuu. Ilpu ynanenuu pa-
KeThl OT MMOBEPXHOCTH 3eMJIM Ha 2 pajanyca 3eMJIH CHJIa TATOTEHU, AEHCT-
BYIOII]asi CO CTOPOHBI 3eMJIM HA PAKeTy,

1) ymeHbmIaeTcs B 2 pasa
2) ymeHblnaercsd B 4 pasa

3) ymeHbImaeTrcs B 3 pasa
4) ymeHbiaercs B 9 pa3

ABTOMOGHIIL JBHYKETCSA CO CKOpOoCThI0 10 M/c. A yBeJUYeHUS KNHETHYe-
CKOIl 3Hepruy aBTOMOGUIA B 4 Pa3a ero CKOPOCTh HYKHO YBEJIHYNATD Ha

1) 40m/c 3) 20mM/c

2) 30mMm/c ' 4) 10m/c

IITap noxBelieH Ha NPYKHHE U COBEPIIAET CBOGOAHEIE KOJIeOaHUA ¢ aMILIH-
TyHOH 4 cM m nepuonoM KoJeGanuit 1 ¢c. KakoBo paccTosauue OT BepXHEro
TOJIOKeHNa A Ko HUKHero nosokeHus C (CM. PUCYHOK) M 32 KaKOoe BpeMs
map TPOXOAUT 3TO PACCTOAHHE?

1) AC paBHO 4 c¢M, BpeMs ABHKEeHHU 1 ¢
2) AC paBHO 4 cMm, BpeMd aBrxeHud 0,5 ¢
3) AC paBHo 8 cm, Bpema nBmxenus 0,5 ¢
4) AC paBHO 8 cM, BpeMd ABHKeHUd 1 ¢
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B xaxomM cirydae apxyuMenoBa Ciia, JEHCTBYIOLIAA Ha CAMOJIET CO CTOPOHBI aTMO-
ceproro Bo3ayxa 6osblie: y IOBEPXHOCTH 3eMJIH WJIM Ha BeicoTe 10 Km?

1) B oboux cayuasix ofMHAKOBa U He PaBHA HYJIIO

2) B oboux cayuadax ofMHAKOBA U PABHA HYJIIO

3) Boubuie Ha BeicoTe 10 KM

4) BoJblile y NOBEpXHOCTH 3eMIU

-KakuM omnpITOM BHYTPpH BaKprTOﬁ KalThl KOpaGJIH MOXXHO YCTa&HOBHTbD,

ABUYKETCA JIM OH PABHOMEDHO M IPAMOJIMHEHAHO UK TIOKOUTCA?

1) Bpocute MAY ¢ OZMHAKOBOM HAYAJbHOM CKOPOCTBIO B HAIIpaBJIEHHMH OT
HOCa K KOPMe, 3aTe€M OT KOPMEBI K HOCY ¥ C IIOMOIIBIO TOUHBIX IPHUOGOPOB
HU3MEPUTh BpeMA ABMKEHNA ¢, U t, B 3TUX ABYX ONBITaX; B IOKoe ¢, = ¢,, B
ABMKEHHUU f, <,

2) VYKpemuTh cOCyA ¢ HeGOJIBIINM OTBEPCTHEM Y IIOTOJKA KAIOTHI X OTMETUTh
C IIOMOLIIIBIO OTBECA TOUKY Ha MOJIy TOYHO [IOJ OTBECOM; 3aTE€M HAJIUTH BOAY
B COCYA M NIpPOCJIeAUTH, KyAa OYAYyT MajaTh KaIlli; B IIOKOE OHH JOJKHBI
[afaTh OTBECHO, IPK ABUKEHUH HECKOJBKO OTCTABATD

3) MokHO M3MepHUTH JJHHY CBOEro IPHIKKA OT HOCA K KODME, IIOTOM OT
KOPMEI K HOCY; B IOKodAleMca Kopabie JJInHA NPBIXKKOB OyAeT OJuHAa-
KOBOM, B [ABHKyINeMcA OyAeT MeHbIle NIPU INPBDKKE B HaNpPaBJICHUN
IBU)KeHUA Kopabiisa

4) HukakuMy MexXaHMYEeCKMMH OMBITAMU BHYTPU CUCTEMBI HEJb3SA YCTAHO-
BUTh, ABUKETCSA JIX OHA PABHOMEDHO ¥ IIPAMOJIMHEHHO NN HAXOAUTCA B
MOKOe

IIpu oGorpeBaHMM KOMHATBHI PaAXaTOPOM I€HTPAJIBLHOIO OTOIIEHHMSA 3HEp-
ruda oT baTapeu pacupefesifieTcs 1o Bceil KOMHaTe

1) TonbKO 3a cueT sIBJIEHUS TEILJIOIPOBOHOCTH

2) TOMBKO myTeM KOHBEKIIUHU

3) TOJBKO H3JIyUYEeHHEM

4) TenJONpOBOAHOCTHIO M U3JIYUYEeHUEM IepefaeTcs: XOJIOJHOMY BO3AYXY Y
€e MOBEPXHOCTH, 3aTeM KOHBEKI|Mel pacipeiesisieTcs 110 BCeil KOMHATe

B xapkuil coJIHeUHEIH JeHb Ha OTKPBITOM IIPOCTPAHCTBE HYXKHO COXPaHUTH
OT TasgHUA KaK MOXKHO JOJIbIlIe OOJIbIION KYCOK JbAa. ViMeeTcss TOHKas Ge-
Jas TKaHb, 6esasg myba um yepHasa myba. YeM HaAKpBITH Jied AJA JYYIIEro
coxpaHeHuA?

1) Toabko Gesoif TKAHBIO

2) Toxapko 6es10i 11y6oii

3) ToubKo uepHoii m1y6oii

4) YepHoii my6oii, 6esoit mmy6oit 1 6eJ10i TKaHbIO

B aTome Bofopofa 3JIEKTPOH YAEPKUBAECTCA CHIAMH IIPUTSIKEHUA K IIPOTO-
HY BCJIeICTBUE

1) cmocoGHOCTH OZHOrO 3JIEKTPHMYECKOro 3apsjia MIHOBEHHO [JeiicTBOBATb
Ha J11000#t ApyTroii 3JIeKTPUUYECKHH 3apA] Ha JIIo00OM pacCTOAHUU

2) TOrO, 4TO BOKDYTI KaXXAOr'0 3JEeKTPHUUYECKOro 3apfAja CYIINeCTBYET 3JJIeK-
TPHUYECKOe II0JIe, CIIOCOOHOe AeHCTBOBAThH Ha 3JIEKTPUUYECKHUE IIOJIS ADY-
TUX 3apAAO0B

3) TOro, UTO BOKPYr KaXXAOr0 3JEeKTPUUYECKOro 3apAfa CYIIeCTBYeT 3JIEK-
TPUUYECKOe MoJIe, CIIOCO6HOe AefiCTBOBATh Ha 3JIeKTPUYECKUe 3apsALbl

4) B pesyJsbTaTe PABUTAIIMOHHOIO B3aUMOJeCTBUA
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10. TIpu pa6oTe cTupanbHON MamHHH MomHOCTEIO 2000 BT 3a 30 MuH Hempe-
PBHIBHOIL paboThl CTONMOCTE U3PACXOAOBAHHOM 3JIEKTPOYHEPIr'UH IIpH TapHe
3JIeKTpo3Hepruu 2 py6Jia/KBT * 1 paBHaA

11.

12,

- 13.

1) 120000 py6.eii
2) 120 py6aeit

3) 2 pyb6asa

4) 0,5 pyb6as

DJIeKTPOMATHUTHOIH NHAYKI Ml HashIBaeTcs ABJICHHE

1) BO3HMKHOBEHHSI MArHUTHOTO IIOJISI B KATYIIKE IIPY IPOIYCKAHUHU 3JIEK-

TPHUUYECKOI'O TOKa Uepes Heé

2) HaMaroHn4MBaHNA JKeJie3a ¢ IOMOINbBIO [IOCTOAHHOTO MarHuTa
3) B3aMMHOTO IPHUTAXXEHNS pPa3HOUMEHHBIX ITIOJI0COB MarduToB
4) BO3HHKHOBECHMUS JJIEKTPHYECKOro TOKa B KaTyniKe Npu H3MEHEeHHUH Mar-

HHTHOTO II0JIS B HeH

Ha pucyHke mpeAcTaBjieHa cXxeMa xoja Jiydeil Ipu mosyueHUM n3obpaxe-
HHA NpeAMeTa ¢ MOMOINBI0 JHUH3EI. JTa CXeMa COOTBETCTBYET CIydalo HcC-

IOJIb30BAHHA JINH3BI B KAYECTBE

1) nynu

2) obpexTHBa oToanmapara
3) OuYKOB 6JIM30PYKOTO0 YeJIOBEKAa

4) 00'beKTHBA IOPOEeKIHUOHHOI'O armapaTta

A

—

Ha pucyHKe IpeAcTaBjieHa cXe€Ma pacIOJIOXKeHHs cobupalolneil JUH3bI, ee
IJIaBHOM OIITHYECKOi OCH, TOYEUHOTO MCTOUHMKA cBeTa S M XOf y4a 1 uepes
JIMH3y OT 3TOr0 MCTOYHHUKA. Uepes xaxkywo u3 Touek 3, 4, 5 uiam 6 npoiixer
mocJIe IIPOXOKACHUA Yepes JIUH3Y Jyyd 27

1) Yepes Touky 3
2) Yepes Touxry 4
3) Yepes Touky 5
4) Yepes Touky 6

F

\/

G
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14. IlenHas peaKIus AeJIeHHs siAeD YpaHA OKA3LIBAETCA BO3MOXKHOM TOJILKO B
JOCTaTOYHO GOJIBIIIOM KOJHUYECTBe ypaHa (KpUTHUYEeCKasa Macca) HOTOMY, 4TO
Hu3-3a MaJILIX PasMepoOB aTOMHBLIX fAiep B MaJIOM KOJHUYEeCTBe ypaHa IIpH Je-
JIEHUH sifieD ypaHa GOJIBIITMHCTBO 0CBOGOXKAIOIINX CA

1) OCKOJKOB siiep He TOMNAAAeT HU B OJHO 13 AJEP ypaHa
2) auabda-yacTHIl He IonazaeT HU B OJHO U3 AJiep ypaHa
3) raMMa-KBaHTOB He IIoIIaJgaeT HU B OOHO U3 siAep ypaHa
4) HelTPOHOB He IIOIIaJaeT HU B OJHO U3 AJEp ypaHa

15. PasMmblunisgsa o npudynHe ABMKeHUA JIyHbI BOKpYr 3eMJan, HuioTOH mpeario-
JIOKHJI, UTO IPUUYMHOM ABMKeHMs JIYHBI 0 OKPY’KHOCTH SBJfAETCA CHJA
NPUTAMKEHUA, NeHACTBYIOIIAaA HA Hee CO CTOPOHbI 3emiun. Yem ObLiIO 3TO
npeanoJioxenune?

1) PusuuecKHM ONBITOM
2) Twunoresoii

3) Teopueit

4) PusnyecKUM 3aKOHOM

16. ®yr6oabHbIi Mau Maccoit 450 r nexxuT Ha nose. YeMy paBeH MOAYJIb CHIIbI
TS2KECTH MAYA U K Y€MY CHJIA TAMKECTH IPUIIo2KeHa?

1) =4500 H, npusioykeHa K MAYY
2) =~4500 H, npusokeHa K semJie
3) ~4,5 H, npunoxeHa K Mauy
4) ~4,5 H, upuioxeHa K aeMJie

r lMpo4yumaiime mekcm u ebinosiHume 3adanus 17-19.

H3MeHeHHA BHYyTPEHHEH 3HEPruy TeJI NP IJIABJICHHH U KPUCTAJIM3AIMH

JI10060e KpucTanindeckoe. BEIleCTBO MOXKET IPH ONpeAesIeHHBIX 3HAYEHUSIX
TeMIIepATypPhl U JaBJICHUA NePeHTH B KHUIKOe cocTossume. TeMnepaTypa, IIpH Ko-
TOpPOIl IIPOHMCXOAUT TaKOe IIpeBpAIlleHre, Ha3bIBAETCSA Mmemnepamypoil naasje-
Hus. Hanpumep, npu aTMochepHOM TaBJEeHHHM TeMIepaTypa ILJIaBJIEeHHUS KpH-
CTaJIIOB BoAbl — JbAa — paBHa 0 °C, xpucTaJioB xkenesa 1539 °C, a KpHUCTAJIBI |
asoTa miaBATcA npu remneparype —210 °C.

To°CA

+100 [=--=-===-=-

A /

-100 [ H— —
210 333 418 ’

a
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YTO IPOMCXOAUT C BellleCTBOM IIPH €ro ILJABJIeHHH M OT 4ero 3aBHUCHUT TeMIIe-
parypa ero nmiaasieHusi? [[Jis oOTBeTa Ha 3TH BOIPOCH pacCMOTPHUM IpadUK Ha PH-
cyHnke a. Ha atom rpaguke IpeAcTaBleHo, KAK U3MeHAJACh C TeYeHHEeM BpeMeHHU
TeMnepatypa 0,1 Kr BoAbl, HAaXOAUBIIEHCA B HAYAILHBIN MOMEHT B KpHCTaJLIHUe-
CKOM COCTOAHHH NpH TeMIepaTtype —100 °C, nmpu nocTossHHOH MOIHOCTH TeILIo-
- nepeaauyu 100 Br. I'padpuk nmokassiBaeT, 4TO cCHaYaJa TeMIEpATypa JbJAa Hempe-
PBIBHO IOBbImajiack U depesd 210 cekyug aocruria ssadenusa 0 °C. 3arem 333
CEKYH[Bl JIBAY IIePefaBaIoCh KAXKAYIO CEKYHAY KoaudecTBO TerioTel 100 I, HO
TeMIepaTypa Talollero Jbia ¥ BOAbl He H3MEHMJACh HM Ha oguH rpaayc. Ilociue
TOro KakK 3a 333 CeKyHARI Bech JieJ PACIJIaBHJICHA, TeMIIepATypa KUAKOH BOAKI 3a
418 cekyung nosruicuaacsk Ha 100 °C.

. ITonyuenHoe B Teuenue 333 CeKyHJ OT HarpeBaTeJs KOJHYECTBO TEILJIOTHI
33300 [I»x BHI3BAIO IpeBpAllleHHe BOABI N3 KPHCTALIMYECKOTO COCTOSHHS B
JKHAKOE COCTOsIHMe. JTa 3Heprud Oblla U3PAacXO00BAHA HA PA3PhHIB IIPOYHBIX CBS-
3eil MOJIeKYJI BOJHI B Kpuctasule. OTHOIMEHHe KOJINIECTBA TeIJIOTE, Heo6X0quMO-
ro AJisl IpeBpallleH’usaA KPHUCTAJLJIHYECKOro TeJja IIPH TeMIlepaType NJAaBJeHHS B
KHAKOCTb, K MAcCe TeJa Ha3bIBAeTCsI yOeavHoil menaomoii naasreHus \:

r=2.
m

YaenbHas TemoTa IJIaBJIEHUS BBIPAYXKAETCA B IMKOYJISX HA KHJIOIPAMM
(Ix/kr).

TeMmmepaTypa BelllecTBa B Ipoliecce IIABJICHHSA OCTAETCA IOCTOAHHON, XOTS
HUAEeT Npouecc IOIVIONIeHUs dHepruM. Tak Kak TeMIlepaTypa TeJja OIIpeleJIsieTcs
KWHEeTUYEeCKO 3Hepruei TenJIOBOTO ABHKEHHSI MOJIEKYJI TeJa, TO MOYKHO IIPeAIIo-
JIOXKHUTH, UTO B IIPOIIECCE IIPEBPAILIEHUS BellleCTBa U3 KPHUCTAJJIHYECKOTO COCTOSTHUA
B JKMAKOE COCTOSHME IPH HEM3MEHHOt 'reMHepa'rypé BHYTPEHHAS 3HEPrus Teja oc-
TaeTcsa HeuaMenHoM. Ho rakoe IpeanoyioxXeHe OKa3blBaeTcAa OIHPIGO‘-IHHM.

OnpIT IOKa3bIBaET, UTO eciH B3ATh 0,1 Kr Bogsl npu Temmeparype +100 °C u
OXJIAXKIATH €€ TaK, YTOOBI MOIMHOCTH TEIJIoNepeAadyd OT BOJABLI OKPY KaIOIIUM
TesiaM OBLJIa MOCTOAHHOM M paBHOiI 100 BT, To H3MeHeHHe TeMIIEPATYPhI BOJKI C
TeYeHNEeM BDEMEeHH IIPOMCXOAUT B COOTBETCTBHH C I'padHKOM Ha PHCYHKe 0.
I'paduk noxaseiBaeT, YTO NPH OZMHAKOBONH MOITHOCTH TeIIONepeNadl XUAKAA
Boga oxJyakgaercsa Ha 100 °C 3a Takoe ke BpemMs, 3a KaKoe OHAa HarpepaJjach Ha
100 °C, nen oxnaskgaerca Ha 100 °C 3a Takoe ke BpeMs, 3a KAKOe OH HarpenaJ-
csa Ha 100 °C. 310 o3HaUaeT, YTO NPH IIOHUMKE-

HHH TeMIIepaTyphbl TE€JIO OTAa€eT oxpyxczilomnm

TeJIaM 3a CUEeT YMEHBIIEHHs CBoel BHYTPeHHeH T °C]
9HEPTrUHU POBHO CTOJBKO 3HEPrHH, CKOJILKO IIO- +100
TJIOTHJIO IPH HarpeBaHWH. Y AeJbHAA TEIJIOTa
KPHCTAJIJIM3alMM BOJLI PaBHA YAEJbHOH Tem-

JIOTEe ILIaBJieHUs Jbga. CII0COOHOCTL KUIKO-

CTH B IpoIllecce KPHCTAJJIM3ALHUH OTIABATh

SHEPrHUIO IYTEM TeILJIONepesauYd OKPY KaOIUM

TeJaM IpH [OCTOSHHOH TeMIlepaType O3Haua-

€T, YTO IPH IJIABJEHNH KPUCTAJJINYECKHUX TeJl -100
IIPH NOCTOAHHOM TeMmepaType YBeJHUHWBaeTCs 418 333 210
3anac BHYTPeHHeH sHeprUH B TeJle.

6
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Tlo rpaduKy Ha pUCYHKe @ OIpeAesuTe, CKOJBKO CeKYHA AJIMUJICA IPOLecc

17 (2[4

HarpeBaHHd JbjJa.

1) 210¢
2) 333 ¢
3) 418¢
4) 961c

[y
®

Ilo rpadMKy Ha PUCYHKE @ H U3BECTHLIM 3HaU€HUAM MACChbl BOABI H MOIITHO-

18 [12[3]4]

CTH TeIlIoNnepefad ONpeAenuTe yAeJbHYIO TEIIOTY IJIABJEeHHS JbJa.
1) 418 000 Hox/kr

2) 333 000 Ox/kr

3) 210000 Hoxx/kr

4) 1000 M /xr

Mpu esbinonHeHuu 3adanus 19 ¢ pa3eépHymbiM OomeemoM ucnoJib3yiime om-
denbHblil nucm. 3anuwume cHavana HoMep 3adaHusi, a 3ameM omeem Ha Hez0.
MonHeill omeem GoO/KeH 8lTIOYaMb He MOJILKO Omeem Ha 60npoc, HO U e20 pas3-
8EpHYmMoOe, J102uYeCKU cesi3aHHOe 060cHOoBaHue.

19. Ilorpaduky Ha pUCYHKe @ U U3BECTHBIM 3HAYEHUAM MacChl BOABI 1 MOIIHO-

19

CTH TeIlIonepensadyun opesejanTe yaeJbHYy0 TeIIJIOEMKOCTb BOABI.

Yactb 2

Mpu esinonHeHuu 3adaHull ¢ KpamxkuM omeemowm (3adaHust 20-23) Heo6xoduMoO
3anucams omeem 8 yKka3aHHOM 8 meKcme 3adaHus Mecme.

20. YcraHOBHTE COOTBETCTBHE MEXAY TEXHMYECKHMMH YCTPOMCTBAMHU U (pu3uue-
CKHMH 3aKOHOMEPHOCTAMH, JIe3KAIIHMH B OCHOBe IIPUHIINIIA UX NeHCTBUA.

20

LI»>]
o]
o]

TEXHHUYECKHE OUSUIECKHE
YCTPOVICTBA 3AKOHOMEPHOCTH
A) paKeTHBIH ABHUTaTeb 1) n3aMeHeHHe BHYTPEHHe sHepruu
B) npoekuuoHHBIIH annapar Tesa 3a cueT paboThl BHEIITHUX CHJI
B) anekTpomaruuT 2) 3aKOH COXPaHEHHNA UMITYJIbCca
3) crmocoOHOCTh JHUH3BI CO31aBaTh Aeki-
CTBHUTEJBbHOE YBeJINYEeHHOe n306pa-
JKeHue upeaMeTa
4) cniocoOHOCTB JIUH3BI CO31aBaTh
MHHMOe€ YBeJIHIeHHOe n300parkeHne
npegMera '
5) cmoco6HOCTHL HEKOTOPBIX BEILeCTB
YCHJIMBATh MAarHUTHOE I10JIe
6) crocoOHOCTHL HEKOTOPBIX BelleCTB
ocaabyATh MAarHUTHOE [10JIe

A b B

OTBer:
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21.

22,

23.

YCTaHOBHTE COOTBETCTBHE MEMKAY (PU3MUECKMMH BeJMYMHAMHU M (GOpMy.Ia-
MH, 10 KOTOPAIM STH BeJIMUMHEI OpPeAesIAIOTCH.

OU3HIECKHE BEIHYUHBI DOPMYJIbI

A) yaenpHasa DHePrusa CBA3H 1) E- kx?
B) moreHuuanbHas sHeprusa NecOpMUPOBAHHOM 2
OPYKHHBI 2) F=-kx
B) ummyase 38) E=Amc*
: 4) p=mv
2
5) f= Amce
F
6 ==
'S

Orser:

B Tabiune npuBefeHBI LAaHHEIE PE3YJIbTATOB IIOCTPOEHHMS H300paKeHUS B
JHH3E.

IIpoananusupyiiTe aTH JaHHEIE M chelaiiTe 3aKJIOUeHUE, KAKAs 3TO JIHUH-
3a — cobuparolnaa HJIX PACCEUBAIOI A

Paccroanue or npegmera | PaccToaHue OT JTHH3EI
HNzobparkenue
IO JIUH3EI o n300pakeHus
. . eliCcTBHTEIbHOE
Ha gBoitHOM Ha gBoitHOM A ’
paBHOE IPEAMETY,
¢porycHOM ¢porycHOM .
mepeBEPHYTOE

1) vCoanalomaa
2) PacceuBarmas

OTBeT: .

B Tabiuie npeacTaBiieHa 3aBUCUMOCTh MOAYJIS U CKOPOCTH ABHIKEHHUS Teja
OT BpeMeHH 1: :

t,c 0 2 3 4 5
v, M/c 0 10 10 0 0

Kakue u3 npuBeJéHHBIX HHUKe YTBEDIKIEHHUH COOTBETCTBYIOT pe3yJabTaTaM
9KCHepUMeHTa? '

W3 mpeniokeHHOrO NepeYHs BHIOEpPUTE ABA MPABHUIABHBIX. ¥ KAXKHUTE HX HO-
Mepa.

1) B unrepsaye BpeMeru ot 0 ¢ 10 2 ¢ yckopeHHe Tesa 6u110 paBao 10 m/c’.

2) Bunrepsase Bpemeru ot 0 ¢ 10 2 ¢ ycKopeHue Tesa 61710 paBHO 5 M/c’.

3) ‘B unrepBasie BpemeHH OT 0 ¢ 0 2 ¢ mpoiiaeHHBIH TeJIoM nyTh paBeH 20 M.

4) B unTeprajie BpeMeHH OT 2 ¢ 40 3 ¢ CKOPOCTDL TeJia He H3MEeHAIACh, IYTh,
IIPOMIeHHBII B 9TOM HHTEPBaJie BpeMeHH, paseH 0 M.

5) B unrepBaJie BpeMeHH OT 4 ¢ 10 5 ¢ ckopocTh Teaa 0 M/c, npoiifeHHbII
IyTh paBeH 0 M. ‘

Orser: | [ |
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24

25

26

27

Yactb 3

Ana omeema Ha 3adamus wyacmu 3 (3adaHus 24-27) ucnonb3yiime omadesib-
Hbil lucm. 3anuwume cHavyana HoMep 3adaHusl, a 3amem omeem Ha He2o. Omee-

mblI 3anucsbieaiime 4émko u pa3bopyueo.

24, JlnA BBIIOJIHEHHA 3TOr0 3aAaHHMs HMCIIONL3YHTE JIaGopaTOpPHOEe 00OPYAOBaHHE:
KaJIODUMETP, CTaKaH, Jel, U3MepPHUTeJIbHbIH [MUINHAD, TEPMOMETP, ropA4asd
Boza. Mcnmosan3ys npeioxeHHoe o00pyoBaHue, OIpPeAejauTe yaeJbHYIO Tel-
JIOTY IlJIaBJIEHHA JIbJA. JIJIH HaXO0XIeHUA y,l[e]lbl—lofl TEIIJI0OTHhI IIJI&BJIEHPIH Be-
1ecTBa A HY>XHO H3MEPHUTh KOJHUYECTBO TEIJIOTH! @), NepeJanHoe TBepZOMY
TeJIy IIpH TeMIlepaType IJIaBJeHUS, H MACCy M BellecTBa, IIPeBpaTUBIIIErOCs
M3 TBEPHOTO COCTOSAHHUA B JKHUIKOE COCTOSTHHE. MOYKHO IIOJIO;KHTH B CTAKAH
HEKOTOpOe KOJIMUECTBO Jibja IpH TeMmeparype miaasjeHus 0 °C u HauuTh
CTOJIBKO TopAYeH BoJbl, YTOOBI B CTAKaHe paclljIaBHJIACh TOJILKO YaCTh JIbJA U
TeMIeparypa ocrajach paBHo# 0 °C. Torga no nsMepeHHLIM 3HAYEHHUAM MAac-
Chl m, ropAYeil BOALI, ee HAUAJIbHOI TeMIIepaTypHI ¢,, MAcCh! ¢, BOALI, 06paso-
BaBILIelCHA IIPW TAAHHM JILJA, U H3BECTHOH YAEJNLHOHN TEIJIOEMKOCTH BOABI C
MOXXHO BBIYHUCJIUTH YAEJBHEYIO TEIJIOTY IJIABJIEHUS JIbJA A.

B 611auKe 0TBETOB:

1) onumuTe NOPALOK BHIIOJHEHUA SKCIIEPUMEHTA;

2) samumuTte GopMysy A8 pacyeTa yAEJIbHOM TEIJIOTH! IIJIaBJIeHUA BelecT-
Ba A;

3) saIMIINUTe Pe3yILTATH UBMEPEHUHM B OTYETHYIO TabIuLy.

3adaHue 25 npedcmaensiem coboili eonpoc, Ha komopbili Heobxodumo Aamb
nucbMeHHbIi omeem. [TonHbIl omeem OOJ/DKeH 8KTI0YamMb He MOMLKO omeem Ha

807MnpPoC, HO U e20 pa3eepHymoe, no2uvyecku cesizaHHoe ob6ocHoeaHue.

25. Oruero GeiBaeT poca Ha Tpase?

Ana 3adanuii 26-27 Heo6x00uMO 3anucamb MOJIHOE pelleHue, eKIlOYaroujee
3anuce Kpamkozo ycnoeust 3adayu (fJaHo), 3anucek hopMyn, NpuMeHeHUe KOMopPbIX
Heo6x00uMo u docmamoyHo Ons peweHust 3adayu, a mMaKKe MameMamuyecKue
npeo6pa3soeaHus u pac4émsi, NPueodAUUE K YUCIIO8OMY omeaemy.

26. Omnpepenute Maccy rpysa, KOTOPHIM HY’KHO CODOCHTB C a3pocTaTa MAaccoii
1050 kr, gBMKyLIErocA PABHOMEPHO BHU3, YTOGEI a3POCTAT CTaJI IBUTATHCS
€ TaKoH e II0 MOZYJII0 CKOPOCTHIO BBepX. Ha aspocrat AeficTByeT apxuMe-
nosa cuja F, = 10° H. Cuny F COIpOTHBJIEHHA BO3LYXa pu nogbeMe H
CIIyCKe CUHTATh OJUHAKOBOIMA.

27. Ha pucyHke IpeAcTaBjeHa cXeMa 3JeKTPHUYECKOM IeldH C Pe3UCTOPAMH,
3JIEKTPHYECKHe COIIPOTUBJIEHUS KOTOPHIX YKas3aHHI Ha cxeMe. Ha Kaxom u3
TPeX PE3HCTOPOB MOIIHOCTH JIEKTPHUYECKOTO TOKA HMeeT MaKCHMAJIbHOe

3HaueHue?
2 OM + I —

2,5 Om N\

| 10 Om
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BAPUAHT 5

Yactb 1

MNMpu ebmnonHenuu 3adaHuii ¢ ebiGopom omeema (1-18) ob6eedume KPyNKOM
HOMEP NpPasuNbHO20 omeema e 3K3aMeHayuoHHol pa6ome.

1. Ilo rpaduky 3aBHCHMOCTH MOAYJS CKOPOCTH IPSIMOJHHEHHOr0 ABMIKEHUSA
TeJa OT BpeMEHHU Ha PUCYHKe OIIpe/ieINTe YCKOPEeHHne TeJa B MOMEHT BpeMe-

HEH t =3 c.
v, M/¢
12
10
8
6
4
0 1 2 3 4 5 tc
1) Om/c 3) 8/3m/c’
2) 4m/c’ 4) 8m/c?
2. Ecau Teno ABMiKeTCA NPAMOJIHMHENHO ¢ IIOCTOSHHOM CKOPOCTBIO, TO PaBHO-

JefCTBYIOIIAaA BCEX HpHJIO)KéHHI:IX K HEMY CHJ

1) He paBHA HYJIIO, NOCTOSTHHA II0 MOAYJIIO ¥ HAIIPABJIEHUIO

2) He paBHAa HYJIO, IIOCTOSAHHA I10 HAIIPaBJIeHUIO, HO HE 110 MOAYJIIO
3) paBHa HYJIIO

4) paBHA HYJIO UM IIOCTOSTHHA 0 MOAYJIIO U HAIIPABJIEHHUIO

3. Teso Maccoi 3 KI IIpH ABHKEHHH CO CKOPOCTRIO 2 M/ ¢ o6a1azfaeT

1) umnyaescom 6 Kr - M/c ¥ KMHeTHUECKOM sHeprueit 12 [l
2) MMIIyJIBCOM 6 KI' * M/C M KHHETHYECKOM sHeprueit 6 Ik
3) UMOyJabCOM 3 KI * M/C M KHHeTHYeCcKo# aHeprueit 12 Ilx
4) uMIOyJbCOM 3 KI - M/C ¥ KHHeTHUYeCKOoM sHeprueit 6 x

4. Korzaa B cucreMe B3aUMOAEHCTBYIOIINUX TeJI CUJIBI TDEHHSA MAaJIbl U JJIS OXHO-
ro Teja MMeeTCsS MOJIOKeHHUe PDaBHOBECHS, B KOTOPOM paBHA HYJIO PaBHO-
JeHMCTBYIOINAs BCeX CUJI, a IIPH JIIOOOM CMELIEeHUH U3 3TOr0 NOJOXKEeHHUA PaB-
HOJEMCTBYIOI[asd OTJMYHA OT HYJSI M HampaBleHa K I0JIO¥EHHUIO
PaBHOBECHS, TO [TOCJIE CMEIIEHUS ITOTO TeJIa U3 IOJIOKEHNS PABHOBECHA

1) BOBHMKAIOT CBOOOJHEIE MEXaHUUECKHeE KOJeOaHU Tea

2) BO3HUKAIOT BEIHY KJAEHHBIE MEXaHNYECKHEe KoIeOaHus Tesa
3) BO3HHKAET ABJIEHUE Pe30HAHCA

4) BO3BHHUKAIOT MeXaHWYeCKHe BOJHEI

5. IIpumepHO Ha Kakoi riiy0uHe B Mope AaBJjeHue Bogul papHo 100000 ITa?

1) 10m 3) 1000 M
2) 100 M 4) 10000 M
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6 [[2[s]4
7 [1]2[s]4]
8  [f2sf4l
9 [[2[sl4]
10 [J2[sf4l

Ecau Ha JeByI0 YallIKy PAaBHOILJIEYNX BECOB BBICOKOH UYBCTBUTEJIBHOCTH IIO-
JIOKHUTH CBHHIIOBBIM Ky6, a HA IpPaBYIO YallIKy AePEBAHHEBIN Ky0 TOYHO Ta-
KO 2Ke Macchl, TO BeCbl

1) OyayT HaXOAUTHLCS B PABHOBECUH

2) He OYAYT HAXOZUTHCA B PABHOBECHUH, JIeBas HaIllKa OIMMYyCTHUTCA BHU3 U3-3a
pasInyus cuJ ApxuMena, AeHCTBYIOIIUX Ha CBUHIOBHIN U JepeBSAHHBIHN
KYOBI

3) He OyAYT HAXOAUTHCA B PABHOBECHH, IIpaBas YalllKa OIIyCTUTCA BHU3 U3-
3a pas3jauyudA cua ApXuMena, ZEeACTBYIOIIUX HA CBUHIIOBBIN U JepeBAH-

" HBIH KYOBI -

4) MOryT HaXOZUTHCS B PABHOBECHH IIPM ONHOH TeMIlepaType BO3AyXa H

BBIATH M3 pABHOBECHS IIPU JPYTroii TEMIIEpATYPe BO3AyXa

Kaxxmasa MOJIEKYJIa CcBOOOMHO ABUKETCA A0 CTOJKHOBEHUSA C I[perﬁ MoJIe-
KyJIOH BelllecTBa, IpH CTOJKHOBEHHMHN H3MEHAET MOAYJbL H HaIllpaBJIeHHe
CKOPOCTH ABHUXKEHHA, ABUIKETCA 10O HOBOI'O CTOJIKHOBEHHUA U TaK JaJjee

1) ToabKo B razoo6pasHOM COCTOAHHUM BEIIeCTBA

2) TONBKO B "KHUIKOM COCTOSTHHH BEI[ECTBA

3) BTa3006pa3sHOM M JKHUAKOM COCTOAHUH BellleCTBA

4) B TBEPAOM, JKHIKOM UM ra3o06pa3HOM COCTOSHUM BEIlECTBA

Ecnu TeMnepaTrypa rasa IOBBILIAETCA, TO 00A3aTEJILHO

1) moBmILIaeTCA AaBJEHUE rasa

2) yBeanuuBaeTrcA 00'beM rasza

3) yBeIMYMBaETCA CKOPOCTb XAOTHUYECKOI'0 JBHUKEHUA ero YacTHI]

4) moBBIIAETCA JaBJIEHWeE rasa, YBeJIUUYMBAETCA €ro 00beM U CKOPOCTh Xa0-
TUYECKOTO ABUKEHUA YACTHI]

PasHouMeHHble 3JIeKTPHYECKHE 3apAfbl INPUTATHBAIOTCA APYT K ApPYTY
BCJIE[ICTBHE TOTO, UTO

1) opvH aneKTpUYecKuil 3apAx crocobeH MIHOBEHHO AeHCTBOBATD HA JTI060H
ApPYToil 3JIeKTPUYeCKUi 3apaAa Ha JI060M PACCTOAHUH

2) BOKDYT KaXKAOTO 3JEKTPUUECKOr0 3apALa CYIIeCTBYET 3JeKTPHYecKoe IIo-
Jie, crioco0HOe NefiCTBOBATL HA 3JIEKTPHYECKHE MOJIA APYTUX 3apAL0B

3) BOKDYI' KaXXJOTO 3JIEKTPUUYECKOr0 3apfafa CYIIEeCTBYeT JJEKTpHUYecKoe
noJie, cioco0HoOe NeHfCTBOBATE Ha 3JIEKTPUYECKHE 3apAbl

4) B peayJbTaTe rPaBUTAIMOHHOIO B3aUMOLECTBUA

B a3/1eKTpHUUYECKYIO IIeIIb BKJIIOYEHBI YeThIpe 3JIEKTPUYECKHUE JIaMIIEI (CM. PH-
cyHOK). Kakne 13 HUX BKJIIOUEHB! ITapaJljieIbHO?

3) Jlamnpi1,2u 3
4) Bce yeTnIpe JaMIbI

1) Toabko mamMmel 2 1 3
2) Touabko mamnel 1 14

9

2 4
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11.

12.

B onrite Opcrena (cM. PUCYHOK) 651110 06HAPYKEHO, YTO

1)

2)

3)

4)

.3JIEKTPUYECKHI TOK B IIPOBOOHHUKE

3JICKTPUYECKHUII TOK B MHOPOBOAHUKE
BBLI3BIBa€T MOBOPOT MATHHUTHOM cTpes-
KH, pacIoJIO’KeHHOH BOGJM3H IIPOBOX-
HUKA

MarsuTHas CTPEJIKa, PACIOJIOXKeHHAs
BOJM3KM IIDOBOAHMKA, HeHCTByeT Ha

pacroJio’keHHas BOJIN3M IPOBOLHHKA
MarHMTHas CTpeJKa H 3JeKTpHue-
CKHIl TOK B IIPOBOJHMKE B3auMojei-
CTBYIOT CHJIAMH B3aMMHOI'O HpUTSKE-
HUSA

pacIiojioKeHHaa BOJIU3M OPOBOAHUKA
MATHUTHad CTpeJKa U 3JeKTpuye-
CKHH TOK B IIPOBOJHHKE B3aHMOJeli-
CTBYIOT CHJIAMHM B3aMMHOI'O OTTAJIKH-
BaHWsA

Ha ruapoaieKTpoCcTaHIUM NIEPEMEHHDIH 3JIeKTPpUUECKUi TOK B 0OMOTKe re-

HepaTopa BO3HHKAET B pe3yJibTaTe TOro, YTO NOTOK BOAHI BpalnaeT TypOouny,
a Typbuna

1)

2)

3)

4)

BpaillaeT IIOCTOSIHHBIM MATrHUT; H3MEHEHHS MArHHUTHOrO IIOJS B HEIIOJ-
BHI)KHOU OOMOTKe reHepaTopa IIPH 3TOM BpamIeHHMH BO3OY KIAIOT mepe-
MEHHBIA HHAYKIUOHHBIN 3JIEKTPUYECKHIT TOK

BpaIaeT 3JeKTPOMArHUT; U3BMEHeHUA MarHHUTHOIO ITOJIA BO30OYy»KIaioT B
HEIIOABHKHOM 0OMOTKe reHepaTopa IepeMeHHbIN HHAYKIIMOHHBIN 3JIeK-
TPUYECKHUI TOK

BpalriaeT o6MOTKY reHepaTopa B moJjie HEeIIOABHKHOTO MOCTOAHHOTO Mar-
HUTA; N3BMEeHEHHSI MATHUTHOTO II0JIsE B OOMOTKe reHepaTopa Bo30yKaaioT
nepeMeHHBbIH HHAYKITUOHHEIHN 3JIEKTPUYECKHHA TOK

BpaljaeT oOMOTKY reHepaTopa B moJie HeOOABHUIKHOI'O 3JIEKTPOMATrHUTA;
H3MeHEeHUs MarHHUTHOTO II0JIA B OOMOTKe reHepaTopa Bo30y xgaioT mepe-
MEHHBII HHAYKIIMOHHEII 3JIeKTPUUEeCKHIi TOK

Pacnonosxerne nnockoro sepkaja MN 1 UCTOYHHKA CBeTa S mPeJCTABJIECHO
Ha pucyHkKe. KakoBo paccTosiHme OT MCTOYHHKA S JO e€ro M3o0parKeHud B
3epKase MN?

1)
2)
3)
4)

IIpu TaKOM pPacroNoKeHHH H306parkeHH s HeT
2™
3m
1M
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14. HcnyckaeMoe aTOMHBIMH Si[paMH NPY DAJMOAKTHBHOM pacrnajie 3JeKTpo-
MarsuTHOE H3JyYyeHHe BBICOKOM 9HEPTrUH Ha3kIBaeTCs

1) ansda-usayyeHneM

2) OGera-usayyeHuem

3) PeHTreHOBCKHM U3JIydeHHEM
4) ramMMa-M3Jy4eHHEM

15. Ha pucyHKe IpeACTaBJIeHA 3IeKTPUYeCKad Ienb U3 (DOTOIIEeMEeHTa U MHUK-
poaMIiepMeTpa AJIs HU3MEDEeHUs CHUJIBI TOKa. BKIIO4YeHHe COOTBETCTBYET MC-
[OJIL30OBAHHIO BepxHed InKajuel mnpubopa.
YBenuuenHoe M300pakeHMe 4YACTH IIKAaJbI
npubopa JaHO Ha PMCYHKeE cIIpaBa BBEpXY.
OnpesenuTe 10 noKasaHMAM Inpubopa cuily
TOKa B 1LlellH, YYHUThIBAA, YTO IIOIPEIIHOCThH
H3MepeHHs paBHa IIOJIOBHHE IIeHBI JeJIeHHHA
MHKpOaMIIepMeTpa.

1) 11,25 + 2,5 MxA
2) 12,5 = 2,5 MxA
3) 11,25 + 1,25 MxA
4) 12,5+ 1,25 mxA

16. Baron KaHATHOH nojBecHOH Joporu maccoi 100 kr nogHUMaeTcda BBEPX CO
ckopocTei0 1 M/c. ¥ros mMexay TATOBLIM KaHATOM H rdpnsonwanbnoﬁ mo-
BepxHOCTBHIO 3emuan cocraBider 45°. UeMy paBeH MOAYJb CHJBLI TAMXKECTH,
JeHACTBYIOIIel Ha BaroH?

1) =1000H 3) ~100H
2) =707TH ' 4) ~70,7H

L lpoyumaime mexkcm u ebinonHume 3adanus 17-19.

H3meHenns BHyTpPeHHEH 3HEPIrHH TeJI NPH ILIABJCHHH H KPHCTAJIJIH3A1HHA

JIo60e kpucTasInyecKkoe BeIECTBO MO-
XeT TpH onpedeleHHLIX 3HaueHuAx temme- 1 °C
paTyphl ¥ AaBJIEHUS MePeidTH B KHUIKOE CO-
crosuue. Temmeparypa, @IpH  KOTOpPOH
IIPOUCXOANUT TaKoe IIpeBpalleHrne, Ha3bIBaeT-
caA memnepamypoil naasrerHus. Hanpumep,
npu atMochepHOM JaBJeHHHM TeMIlepaTypa
IUIaBJIEHUS KPUCTAJJIOB BOABI — JIBAA — 0l--
paBaa 0 °C, xkpucraiaoB xejge3a 1539 °C, '
a KpPUCTAJLIBI a30Ta IJIABATCA IIPH TeMmIlepa-

+100 f--=-==-===----

Type — 210 °C.
YTO NPOMCXOAMT C BeliecTsoM mpu ero  —100 F—+ 1 N e
[JIaBJeHUH M OT Yero 3aBUCHUT TeMIepaTypa 210 333 418
ero niaeieaua? [[1a oTBeTa Ha 3TH BOIPOCHI
paccMoTpuM rpaduK Ha PUCYHKE d. a
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Ha srom rpaduke npefcraBieHo, KaK H3MEHAJIACH C TeYeHHEM BPEMEHM TeMIle-
patypa 0,1 Kr Bogbl, HAXOAUBINENCA B HAUAIBHEI MOMEHT B KPHUCTAJJIMYECKOM CO-
CTOAHUHU IIpH TemuepaType —100 °C, npu NOCTOAHHON MOIMHOCTH TEILIONEpeRadHr
100 Br. I'pa¢uk NOKa3LIBAET, UTO CHAYAJIA TEMIIEPATYpA JbAA HellpepPLIBHO IOBEI-
manack U depe3 210 cekyHn pocruria ssadenus 0 °C. 3arem 333 ceKyHIBI JbAY
nepeJaBajioch KaXAYyI0 CeKyHAY KouudecTBO TemaoThi 100 I3k, HO TemmepaTypa
TAIOILEro JIbAa U BOALI He M3MEHHJACh HM Ha OXMH rpagyc. Ilocie Toro xak sa
333 ceKyHABI BeCh Jiel pacIliaBHUJICH, TeMIIepaTypa JKUAKON BOAbI 3a 418 cekyHI
noBeicunack Ha 100 °C.

Iloryuennoe B TeueHue 333 CeKyHA OT HarpeBaTels KOJHYECTBO TEILJIOTHL
33300 [I>x BRI3BaJIO MpeBpAallleHNe BOAbI U3 KPHUCTAIIMYECKOTO COCTOAHUA B KU~
KOe COCTOAgHME. ITa 9Heprusa ObLIa U3pacXO0J0BAHA HA PA3PLIB IPOYHLIX CBA3EH MO-
JIEKYJ BOABI B Kpucrasae. OTHOLIEHHEe KOJIHUYECTBA TEILIOTHI, HEOOXOJUMOro A
NpeBpaieHusT KPHUCTALIMYECKOTO TeJjia IPH TeMIIepaType ILJIABJIEHUA B YKHAKOCTD,
K Macce TeJia Ha3hlBaeTcA Y0enbHol menaomoii naasieHus \:

r=2,

m

YaenrHasa TemsioTa NJaBJIeHHWS BBIPAKaeTCss B KOYJIAX Ha KHJIO-
rpammM ([[>x/Kr).

TemnepaTypa BellecTBa B MpOIeCCe ILIABJEHUS OCTAETCS IIOCTOSHHOM, XOTS
HJEeT IpOoLlecC NorjomeHus 3Hepruu. Tak xax TeMnepaTypa Teja ONpereiseTcA
KMHETHYECKOI SHEPruei TEIJIOBOr0 ABMMKEHHSA MOJIEKYJI TeJa, TO MOXKHO IIPEAIOo-
JIOKHTD, UTO B IPOIlecCe IPEBPAILleHUA BEIIeCTBa U3 KPUCTAIINIECKOr0 COCTOAHMUSA
B KHJIKO€ COCTOAHME IIPY HEM3MEHHOI TeMIlepaType BHYTPEHHAS SHEPTUs Teja oc-
raeTca HemaMeHHOH. Ho Takoe IpeIIoI0KeHie OKa3biBAETCH OIINGOUHBIM.

OmneIT MoKka3siBaeT, uyTo ecau B3AThL 0,1 kr Boasl npu Temneparype +100 °C u
OXJIQKAATh ee TaK, YTOGhI MOITHOCTD TeIJIoNepeJayl OT BOJAbI OKPYKAIOIIUM Te-
Jam 6nl1a nocTroAHHOM 1 paBHOE 100 BT, To n3aMeHeHMe TeMIIepaTyphbl BOALL C Te-
YyeHHeM BPEMEHH IPOMCXOAUT B COOTBETCTBHUH € IpapMKOM Ha pUCYHKe 6.

T'paduk noxkaswiBaeT, 4YTO HPU OJUHAKO-

BOIf MOIIIHOCTH TEILIONEPeNayy JKUAKaA BoLa
oxsaxxzaercss Ha 100 °C 3a Takoe Ke BpeMs, T °C
3a KakKoe oHa Harpesajack Ha 100 °C, nen
oxJyaxknaercs Ha 100 °C 3a Takoe xe BpeMd,
3a Kakoe oH HarpeBajyica Ha 100 °C. 9ro os- +100
HA4YaeT, UTO IPH IMOHHUIKEHHH TeMIepPaTyphl
TEJIO0 OTAAET OKPYIKAIOIIUMM TejiaM 3a CYeT
YMeHbIIIeHUSA CBO€il BHYTPEHHEH 3HEPruH
POBHO CTOJIbKO 9HEPTHH, CKOJIBKO IIOTJIOTHJIO 0
OpH HarpeBaHWH. YaeJdbHAS TeIJIOTA KpH-
CTAJIM3aIMK BOABLI B JieJ paBHA YIeJIbHOM
TEIIOTe MJIABJEHHA JbAa. CHOCOGHOCTH
SKHIKOCTH B IIPOIlECCE€ KPHUCTAJLIM3AIMU OT-

| |
| |
] |
1 |
t |
I |
| |
| |
1 Il

- =100 >

JlaBaTh SHEPTHUIO IYTEM TEIJIONEPEeAaYH OK- el L, C
PYXaIOUIMM TeJaM IpH IIOCTOSHHOM TeMIe- 418 333 210
paType O3Ha4YaeT, UYTO IpPH ILIABIEHUH 6

KPHUCTAJUIMUYECKUX TeJl INPH IOCTOSHHOMH
TeMOepaType YBeJUYHBAETCA 3amac BHYT-
peHHeil SHEPTUH B Tee.
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17. Tlo rpaduky Ha PHCYHKe @ OIpeZeJHTe, CKOJIbKO CEKYHJ IJIMJICH IIpoIece

17 [1[2[s]4)

IJIaBJIEHU A JIbAa.

1) 210c 3) 418¢c
2) 333¢ 4) 961c

18. TIlo rpaduKy Ha PHCYHKE @ ¥ U3BECTHBIM 3HAUYEHUAM MAaCChl BOABI X MOII[HO-

18  [1]2[a]4

CTH TeIlIonepenady onpeaeanuTe yaeJbHYIO TEIJIOTY IIJIaBJA€HHUA JIbJa.

1) 418000 {x/xr 3) 210000 M /xr
2) 333000 /KT 4) 1000 Tx/kr

Mpu ewbinonHeHuu 3adaHusi 19 ¢ pa3eépHymbiM omeemom ucnosb3yiime om-
denbHbil nucm. 3anuwume cHavyana HoMmep 3alBaHusi, a 3ameM omeem Ha Hezo.
MonHbili omeem GonxeH 8KNOYampb He MOJILKO omeem Ha 60Mpoc, HO U e20 pas3-
eépHymoe, /102u4eCcKu cessi3aHHoe 060CcHosaHue.

19. TIlo rpaduky Ha pUCYHKe a M U3BECTHHIM 3HAUEHUAM MacChl BOJBI U MOIIIHO-

19

CTH TeIlIolepesadyy onpenegnuTe yaeJbHY0 TEIIJIOEMKOCTD JIbAa.

YacTtb 2

llpu ebinonHeHuu 3adaHuli ¢ KpamKkumM omeemom (3adaHus 20-23) Heo6xol0umo
3anucamb omeem e yka3zaHHOM 6 mekcme 3adaHusi Mecme.

A58 20. VYcraHoBuTE COOTBETCTBHE MeX Ay npubopaMu u (GU3HYECKMMH 3aKOHOMEp-

20 M

HOCTAMH, JIEKAIINMH B OCHOBE IPUHITHUIIA UX zxeﬁcmna.

3anuinATe B TaGauIly BhIGpaHHbIE IUGPHI IIOJ COOTBETCTBYIOIIMMU GyKBAMM.
ITudpsl B oTBETE MOI'YT IIOBTOPATHCH.

ITIPRABOP DPU3HNYECKHE
3AKOHOMEPHOCTH
A) XUIKOCTHBIH TEpMOMETD 1) 3aBHCHMOCTH CHJIBI, AEUCTBYIOIIEN Ha
B) amnepmerp IIPOBOJHUK C TOKOM B MATHUTHOM II0-
B) xkuaxocTHEIM OapoMeTp Jie, OT CHUJIBI TOKa B IIPOBOAHHKE
2) paclImpeHHe XXHUAKHX TeJ [IPH Harpe-
BaHUHU

3) 3aBHCHMOCTB CHJIbI YIIPYT'OCTH OT Jie-
dopmanuu Tena

4) CBOMCTBO XXHJKOCTEH IIepesaBaTh OKa-
3bIBaeMOe Ha HUX JaBJIEHHE 10 BCEM

HaIpaBJIEHUAM
5) ua3MeHeHHe aTMOCHEPHOroO JaBJIEHUA
C BBICOTOMI
A B B

OrBer:

I
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|
I
I
|
|
|
I
I
I
I
I
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I
I
I
I
I
I
I
I
I
I
I
I
|
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|
I
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I
I
I
|
|
|
I
i
|
|
|
i
!
|
|
I
I
|
I
|
I
!
I
|
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21.

22.

23..

YcTaHOBHTE COOTBETCTBHE MEXAY (PHM3MYECKHMMH BeIMYMHAMH U dopMya-
MU, 110 KOTODPEIM 3TH BEJIMYUMHEI ONIPEeNeIAI0TCH.

SamumuTe B Tabauny BhIOpaHHBIE IU@DHI IO COOTBeTCTByIOIJ_UrIMH OyKkBaMM.
IIndpsl B OTBETE MOTYT IIOBTOPATHCH.

OHU3HIYECKHNE BEJITUYHUHBI » ®OPMYJIbI

A) HampsizKeHUe

B) cuna kysoHOBCKOrO B3auMoeicTBUA

B) MOIIHOCTSH 3JIEKTPHUECKOTrO TOKA 2) U= A
q
3) F=pdl

r
4 =21
C

5) N=IU

OTtBeT: A B B

B Tabauue npuBefeHHl JaHHBIE PE3YJILTATOB INOCTPOEHHS M300PaKeHHA B
JIMH3e,

IIpoananusupyiiTe 3T KaHHBIE M CAeJalTe 3aKJIOUeHNe, KaKas 3TO JIMH-
3a — cobuparoiyas WK pacceMBaloInas

PaccrosHue ot
Paccrosaue oT TMH3EI Pasmep
ImpeaMeTa
o u300parkeHus u300pakeHus
IO JIMH3EI
MeHnnb11e gBoifHOrO . HeiicTBUTEIBbHOE,
Boasuie gBoitHOrO
¢orycHoro, HO yBeJINYEeHHoe,
¢dorycHOro ..
GoJibiue QOKyCcHOro IepeBEPHYTOE
1) Co6uparoinasa 2) PacceuBarwomas

OTBeT: .

B Taﬁnnue.npep;c'raB.neHa 3aBHUCHIMOCTh KOODPAHMHATHEI X NBUXEHHUA TeJia OT
BpeMeHH I:

t,c 0 1 2 3 4
X, M 0 3 6 9 12

Kakve n3 npuBeféHHBIX HMXKE YTBEPIKIEHHUHA COOTBETCTBYIOT Pe3yJIbTaTaM

3KcrepuMeHTa?

W3 npensnoxeHHOro repeyHs: BolOepuUTe ABa IPABUJIBHBIX. Y KAXKUTE UX HO-

Mepa.

1) B unTepsase Bpemenu ot O ¢ 7o 4 ¢ ycKopeHHe TeJa Ob110 paBHO 3 M/c’.

2) B unTepBasie BpeMeHH OT 1 ¢ 10 4 ¢ CKOpPOCTh Tesla paBHa 3 M/c.

3) B unTepBase BpeMeHHu oT O ¢ 10 1 ¢ Teso mpoInJio nyTh 3 M.

4) B unrepsajie BpeMeHH OT O ¢ 10 4 ¢ TeJIo IIPOIILJIO IYTh 24 M.

5) B unTepBaJse Bpemenu ot 0 ¢ 10 4 ¢ ABMKEeHME TeJa OLIJI0 PABHOYCKOPEH-
HBIM.

OTﬁeT: [ - r
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24

25

26

27

Yactb 3

Ans omeema Ha 3adaHus yacmu 3 (3adaHusi 24-27) ucnonb3yime omaesib-
HbIll nucm. 3anuwume cHavana HoMep 3adaHusi, a 3amem omeem Ha Hezo. Omee-
mbiI 3anucbieaiime 4émko u pazbopyuso.

24.

JJiA BBIIMOJIHEHHMS 3TOr0 3aJaHUA HMCIOJL3yiTe JabopaTopHOoe 00OpPYIOBA-
HHE: UICTOYHHK CBeTa, CTeKJAHHBIA MOJYIUINHID, TPAHCIIOPTHP, 3KPaH CO
meabo., Hcmons3yda IIpelsiosxeHHOe OOOpYyAOBaHUE, HCCJIENYiHTe 3aBUCHU-
MOCTD YTIJIa MIPEJIOMJIEHUSI CBeTa OT yIJia MajleHus.

B 61aHKe OTBeTOB:

1) omuuINTe MOPAJOK BBIMIOJHEHUA 9KCIIEPUMEHTA;

2) sanuniuTe B TaOJIHILY Pe3yJbTaThl U3MEPEHHUH YIJIOB NaJleHHUA B IIPEeJIoM-
JIEHU A ;

3) omnpenenunTe 3HAYEHUSA CHHYCOB BC€X 3aZJaHHKIX YIJIOB HMAaZleHUA M CHHY-
COB BCE€X H3MEPEHHBLIX VIJIOB IMPEJIOMJIEHHA; 3allHIINTE IOJYy4YeHHBIe
3HAYEeHHS B OTUETHYIO TabJIHUILY;

4) BBIYNCJINTE OTHOIIEHHUA CHHYCOB yIJVIOB IIaJ€HUA K CHHYCaM YIJVIOB IIpe-
JIOMJIEHHWS ¥ 3alMHINTE NOJIyYeHHble 3HAYEeHWS B OTUETHYIO TabGJIHILY;
cllesaiiTe BLIBOJ, OCTAETCSA JIU HEU3MEHHBIM OTHOIIIEHHE CHHYCA YIJIa Ia-
JeHUus K CHHYCY yrIJla IIPeJIOMJIEHUd IIPDH PAa3JIMYHBLIX 3HAUEHHAX YIJa
najgeHusd.

3adanue 25 npedcmaensiem coboii eonpoc, Ha komopbili Heo6xo0umMo Gamsb
nucoMeHHbIl omeem. [lonHbili omeem Ao/KeH eKOYamb He MOJ/ILKO omeem Ha
801POC, HO.U e20 pa3sepHymoe, /102U4Yecku cesizaHHoe 060CcHoBaHUue.

25.

Kaxk mpoucxoaur npouecc KUMeHusd BOAbI?

Ana 3adanuii 26-27 Heo6x00UMO 3anucamb MMOJIHOE pelleHue, eKoYaouiee
3anuckb Kpamkoeo ycsioeus 3adayu (fJaHo), 3anuck hopMyn, NPUMeHeHUe KOmopbIxX
Heob6xodumo u docmamoyHo Ona peweHus 3adayu, a makKke mamemMamuyecKkue
npeobpa3oeanus u pacyémesl, Npueodsiujue K YUCI080My omeemy.

26.

27.

C noMoIb10 BEPEBKM, HAIPABJIEHHOMH IO YIJIOM O = 53° K rOpH30HTAIbHOM
IOBEPXHOCTH, TAHYT AMMK mMaccoit 20 kr. Cuna ynpyroctu F, pasna 100 H,
koabdunuent Tperusa pu = 0,25. OnpenennuTe yCKOPeHUe AINTUKA U IPOHIEH-
HEIH UM M3 COCTOAHMA NOKOA MyTh 3a 4 ¢. IIpumuTe B pacuerax g = 10 m/c’,
sin53° = 0,8, cosb3° =~ 0,6.

IIpn napaniessHOM MOAKJIIOYEHUH ABYX PE3HUCTOPOB C OJMHAKOBBIMHM JJIEK-
TPUYECKHUMH CONPOTHBJIEHUAMH K MCTOYHHKY MOCTOAHHOI'O TOKA C HAIpA-
skeHreM 24 B Ha IByX pe3MCTOPaXx BBLIAEJISAETCA MOIIHOCTH 3JEKTPHYECKOrO
Toka 48 Br. Kakoil 6yaeT MOIIIHOCTh 3JIEKTPHYECKOTO TOKA HA ABYX pe3u-
CTOpax IPH HX IOCIeI0BATENbHOM IMOAKJIIYEHUH K MCTOYHMKY Toka? Ha-
NpAXeHNe Ha BbIXoJe HCTOYHNKA TOKAa OCTaeTCsaA HEU3MEeHHBbIM.
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BAPUAHT 6

Yactb 1

Npu ebmmonHeHuu 3adaHuii ¢ ebi6opom omeema (1-18) obeedume KPyIKOM
HOMep npasunsLHO2D omeema 6 3K3aMeHayuoHHol pabome.

1.

Ilo rpaduKy 3aBHCHMMOCTH MOZYJS CKOPOCTH IPAMOJUHEHHOTO ABUKEHUSA
TeJIa OT BpeMEeHH Ha PHCYHKe OIpefesiuTe YCKOpeHHe TejJa B MOMEHT Bpe-
MeHun t = 2,5 c. :

1) O0m/c’

2) 4m/c’

3) 10 m/c’

4) 25m/c’

5 t,c

IIpu aBMKEHUYM CIIyTHHUKA Maccoil m BOKDPYT ILJIAHETH Maccoil M cuia rpa-
BHUTAIIMOHHOTO IIPUTAXKEHHUA CIyTHUKA IJIaHETOH

1) npsaMo mpomopIHOHAJIbHA Macce M IIJIaHeThI ¥ He 3aBHCHT OT MACCHI m

2) IpAMO IIPOIIOPIIMOHAJILHA Macce CITyTHHUKA /7 U He 3aBUCHUT OT M IJIaHEeTHI

3) IpAMO IpPONOpIMOHANLHA IPOKU3BefeHunIo Mm Macc CITyTHIKA ¥ ILTaHEeTHI

4) ofpaTHO IpOIOpPIUOHAJbHA IIPOM3BENeHHI0 Mm Macc CIIyTHHKA M ILjia-
HETBI

C noBepxHOCTH 3eMJIM HA TPETHH 3TAXK JOMAa OAUH U TOT JKe YeJIOBEK IOA-
HAJCA B IEPBHIXA pa3 Mo OGBIYHOH JIeCTHHIlE, BO BTOPOI pa3 no 6oJiee KOPOT-
KOM, HO OTBECHO¥ I0XKAPHOM JIeCTHHIIE, B TpeTHUH pa3 Ha JudTte. PaGora cu-
JIBI TSYKECTH OBLIa '

1) BO Bcex Tpex caydasix OgUHAKOBOMN
2) MHUHHUMAaJLHOI B TPETHEM CJIyYae
3) MHUHUMAJIBHOM BO BTODOM CJIy4yae
4) MUHUMAJILHOIM B IePBOM CJIy4ae

HaxnorHasa miaockocTh AJIUHOM 3 M HCHOJB3yeTCH AJA MOAbeMa rpysa Ha
BRICOTY 1, 5 M. Kakoit BHIMTDBINI UM IPOUTDLIII B CHJIe M B pafoTe Jaer Ta-
Kad HaKJIOHHAA IUVIOCKOCTD IIPY OTCYTCTBHHU CHJI TPEHUA?

1) Boiurpsim B cuile B 2 pasa, BRIMIPHIIIA WK IPOUTPHIIIA B paboTe He JaeT

2) Briurpslimi B cuie B 2 pas3a, IPOUTPHII B padoTe B 2 pasa

3) Briurpsim B cuie B 2 pasa, BLIUTPHILI B paGoTe B 2 pasa

4) HaxJoHHAA ILIOCKOCTp HE JaeT BHIMTPHIIIA HU B CHUIe, HI B paGoTe
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5 [12Is4
6 [2[3[4]
7 [[2EM
8  [l2sl4l
9 [zl
10 [1]2[af4]

Ecnn u3 OYTBIIKK BHIKAYaTh BO3AYX M FOPJBIIIKO OYTHIJIKH OIYCTHTH B BO-
Iy, TO IIPH OTKPBIBAHUHN NMPOOKH BOJA NOAHHUMAETCA BBEPX M 3aIOJIHAET Oy-
TBLIKY IIOTOMY, YTO

1Y)
2)

3)
4)

BoZa 0061aaeT CBOMCTBOM 3aIIOJTHATH IIYCTOE IIPOCTPAHCTBO
aTMocdepHoe naBiaeHUue OOJIbIIE JaBICHUA Pa3pesKeHHOro Bo3yxa B Oy-
THLIKE

IIyCTOTa BTATMMBAET BOAY

MOJIEKYJIBI CTEHOK OY TBLIIKY IIPUTATUBAIOT MOJIEKYJIEI BOJbI

BryTpu cdepsr nomemen maneHbKuii map. Cdepa 6bina GpomneHa BepTH-
KaJILHO BBEpPX M 3aTeM yIiaja Ha 3eMito. COIPOTHBJIEHUEM BO3AyXa IIpeHes-
peraeM. Belyo siu Bo BpeMs mosieta chepbl BHYTPH Hee COCTOSTHHE HEBECOMO-
CTH, IIpM KOTOPOM CHJA JaBJIEHHS MAaJeHbKOTO Illapa Ha BHYTPEHHIOIO .
CTeHKY cdephl 6bl1a paBHA HYJI10?

1Y)
2)
3)
4)

He 651110

Br110 TONBEKO BO BpeMs NajieHuA BHU3

Brb1y10 TONBKO OAHO MIHOBEHHE B CaMOii BepXHeil ToOuKe TPAeKTOPUH
Br1s0 B TeueHMe Bcero BpeMeHH I10JIeTa mapa

Pyuka meTannnmueckoil 4aiiHOM JIOXKKH B CTaKaHe ¢ FOPAYHUM 4aeM CTaja ro-
pAdYeil B pe3yJibTaTe Iepejady 3HEPTHUH OT ropsAdeil Bogbl

1)
2)
3)
4)

TeIJIOIIPOBOAHOCTHIO
U3JIy4YeHHuEeM
KOHBeEKI el
paboToit

3uMoii B MeXO0BOI 111y0e YeJIOBEKY TEILIO IIOTOMY, YTO

1)
2)
3)

4)

B 11y6e 60JIBILION MacCchl COXPaHAETCA MHOTO TEIlJIa ¥ OHA OTJAAeT ero Io-
HEMHOTY 4€JIOBEKY

B MeXe MHOTrO BO3Ayxa C G0JIbIIOHN TeNJI0eMKOCThHI0; HMelolleecA B Mexe
TeIJIo NepefaeTcs YeJOBeKy

B MeXe MHOTO BO3[yXa C MAaJoil TeIIONpPOBOAHOCTEIO; 3TO CIIOCOBCTBYET
COXPAHEHUIO TeIlja, BBLAEJIAEMOTrO TEJIOM YeJOBeKa

Mex 06J1ajaeT CIIOCOOHOCTBHIO IOBBIIIATL TEMIIEPATYPY JIOOOTO TeJsa, Ha-
XOJALIEroCsA BHYTPH HETo

dJIeKTpHUYeCKMil TOK B PACTBOPAax COJIe M KHCJOT CO3JaeTCA yIOPAAodeH-
HBIM ABMKEHUEM

1) TONBKO MOJIOKHUTENTBHBIX HOHOB

2) TOJBKO OTPHUILATEJIbHBIX HOHOB

3) TOJBKO 3JIEKTPOHOB

4) IOJIOXKUTENbHBIX Y OTPUIIATEIbHBIX HOHOB

B cxeMe 3yieKTpHUYECKO IIeH, [IpeJCTaBJIeHHOM Ha pU- l_@_‘
CYyHKe, IIOKa3aHUs BoJbTMeTpa V| paBHH! 5 B, nokasa- JI i
HuA BosbTMeTrpa V, paBHu 3 B. Hanpsaxenue Ha pesu-

cTope R, paBHO R,

1) 2B : 3) 5B B By
2) 3B 4) 8 B [j f ﬂ
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11.

12.

13.

14.

Hpn BBRIIBUT'aHNH N3 METAJJIMYECKOI'0 KOJIbIla CEBEPHOTI'0 I10JII0Ca HOCTOAH-
HOT'0O MarHUTAa KOJIbLIIO IIPUTATUBAETCA K MAaraHuTy. JTo 03HAYAET, UTO

1) B Kosbie BO3HHKAET MHAYVKIMOHHEIN TOK, HalpaBJEHHBIM IO YACOBO

CTpEeJIKEe IDH Ha()mo,uennn CO CTOPOHBI MArHHATAa

2) B KOJbIie BO3HHUKAET HHAYKIMOHHBIM TOK, HalIPaBJEHHLIN NPOTHB Yaco-
BOM CTpPeJIKM NpH HAGJII0OeHUH CO CTOPOHBI MATHUTA
3) KOJbII0 HAMATHUYHMBAETCS, ¥ BO3HHKIIIHNM MArHUT obpallleH K BhIJABH-

raeMoOMy MariuTy C€BepHBIM IIOJIOCOM

4) KoJIbII0 HAMATHUYMBAETCHA, M BOSHHUKIINHA MArHUT OOpalleH K BBIABH-

raeMoOMy MarHuTy I0XHBIM OOJI0OCOM

Ha pucynke npeacraBieHB CXeMEBI XOfia Jyuell B riiasy desioBexka. Ciayuaio
6s1130pYKOTro I1asa 6e3 OUKOB COOTBETCTBYET CXeMa

1) 1
2) 2

—&
E@F

2

Ha pucyHKe IpesicTaBIeHO pacloioskenne cobupaoomeit JUH3LI, ee IIaBHOM
OILITUYECKOI OCH, I1aBHHIX (POKYCOB JUH3H M TPeX npeamMeTos 1, 2 u 3 nepen
Heil. M3o0pakeHrne KaKOro M3 3THUX NOpPeAMETOB OYAEeT AeHCTBHTEIbHBLIM

3) 3
4) 4

YMEHBIIEHHEIM [IePEBEPHYTHIM?

1) Toabko npeameral
2) Toasko npeamera 2

3

1

3) Toasko npeamera 3 _
4) Hu oxHOrO U3 Tpex NpeAMETOB

2 1

Pt

Ilpu cronkHOBeHHH AApa AeiTepusa fH ¢ AAPOM TPHUTHUA ‘;H IIPOM30ILIa

AAEepHad peaKnuig C oGpaaonalmeM AAapa rejna ;He )% OCBOGOJKI[GHHGM gac-

THIE X :

3apsafoBoe YNCIA0 Z W MAcCcoBoe 4YHcJio A dacTuusl X, ocBOGOIUBIIEHCS B

3TOH peaKkIH, PABHBI

1) Z=1,A=1
2) Z=2,A=4

2F F

2 3 4 A
*H+°H - iHet+ 12X

3) Z
4) Z

I
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15. Kax MOXKHO 3amucaTbh HOKasaHHWA PTYTHOrO TEPMOMETDA, €CJH 3a IOorpell-
HOCTh H3MEPeHUsA IPUHATEH IeHY AeJeHUs TepMoMeTpa?
1) 37°C £5°C
2) 37°C +1°C
3) 37°C £0,1°C
4) 37°C

16. B nudre, ABMKYIIUMCA BHH3 C YCKOpeHHEM 2 M/C, HaAXOAUTCHA MACCAMKUD
maccoit 50 kr. Yemy paBeH MOAYJIb CHJIBI TAMKECTH, JeHCTBYIOLUEH Ha mac-

caxxupa?
1) OH 3) =500 H
2) =400 H 4) =600 H
l Mpovyumaiime mexkcm u ebinonHume 3adaxHus 17-19. ‘ —t

H3menenusd BHyTPeHHEH 3HEPruM TeJ IPH IJIaBJeHHH ¥ KPUCTAJNIH3aHH

JI1060e KpHCTaJIHYeCKOe BEIeCTBO MOJKET IIPH ONpeAesIeHHBLIX 3HAUYEHUAX
TeMIIepaTypPHl U AaBJIEHHS IepeiTH B KUIKoe cocTosuue. Temneparypa, Npu Ko-
TOPOH INIPOMCXOAHUT TaKoe IIpeBpallieHHe, Ha3LIBAETCHA mMmMeMnepamypoil niaseJe-
Hus. Haopumep, npu armMochepHOM NaBJIEHHH TeMIepaTypa ILUIABJIEHUSA KDH-
cTaJUIOB Boasl — Jbaa — paBHa 0 °C, xpucranios xemneza 1539 °C, a KpucTaaabl
asora nJaBATcH nNpu remnepatype —210 °C.

YT0 NPOUCXOAMUT ¢ BEIlleCTBOM IIPH €ro IJIABJIeHHMH U OT Yero 3aBHCHUT TeMIle-
partypa ero miaBiaesus? [ oTBeTa HA 3TH BOIPOCH pacCMOTpHUM rpaduk Ha pu-
cyHke 5. Ha aTom rpaduke npefcTaBiieHO, KAK H3MEHJIACh C TeUEHNEM BpeMeHH
Temnepatypa 0,1 Kr BoJibl, HaXOAUBIIIEHCA B HAYAJIbHEI MOMEHT B KPHUCTAJIJINYE-
CKOM COCTOSHHH Ipu Temneparype —100 °C, nmpu mocTOSHHEOH MOUIHOCTH TEILIO-
nepegauu 100 Br. 'padpuk mokassIiBaeT, UYTO CHauajla TeMIEepaTypa JbAa Hempe-
PBIBHO noBHINIasack U ueped 210 cekyHp mocturia 3HaueHumss 0 °C. 3atem 333
CEKYH/HRI JbIY NIepellaBajioch KaXKAYI0 CEeKYHAY KouuecTBO TemaoTsl 100 Ik, Ho
TeMIlepaTypa TawIlero JhJa M BOALI He H3MeHHUJAach HU Ha oAuH rpaayc. Ilociae
TOro Kak 3a 333 cCeKYH/RI BeCh JieJl pacIlIaBHJICA, TeMIIepaTypa »XHUJKOM BOALI 3a
418 cexkyHg noBeicuaachk Ha 100 °C.

T OCA

+100 F-----------

-100

oy

—ple—sle—s|
210 333 418
a
ITonyuennoe B Teuenue 333 CEKYHA OT HarpeBaTeNsi KOJHWYECTBO TEILJIOTHI
33300 1>k BRI3BAJIO IIpeBpAallleHe BOJAbI M3 KPUCTAINYECKOTIO0 COCTOSIHUS B U/~

KO€ COCTOAHME. ITa 3Heprusa ObLIa M3pacXo0BaHa Ha Pa3pbIB OPOYHLIX CBA3EH MO-
JIEKYJI BOABLI B KpucTayie. OTHOIIIeHHE KOJWYECTBA TEILIOTHI, HEOOXOANMMOro AJIsS
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npeBpanieHNa KPUCTAJUIMYECKOTO TeJia [IPM TeMIlepaType IJIaBJIeHUs B dKUIAKOCTh,
K Macce TeJia Ha3bIBaeTcs YO0elbHoll menaomoii nAa6AeHUA A A = %

Y 1enpHAsA TEILIOTA IJIABJICHUSA BRIPAYKAECTCA B JUKOYJIAX Ha KunorpamM (Ix/kr).

TeMnepaTypa BeIl[ecTBa B IIPoIecce IIABJICHUA OCTAETCA IOCTOSHHOM, XOTS UIAEeT
nporece IIorJIomieHua sHepruu. Tak Kak TeMIepaTrypa Teja olpexejIdeTcd KHHETH-
YeCKOU 9HEpPruell TEILJIOBOrO ABMXKEHHUA MOJIEKYJ TeJia, TO MOYKHO IIPEAIIONIOMNKUTD,
4YTO B IIPOIIECCe NIPEBPAIIIeHUA BEHIeCTBA U3 KPUCTA/LTHYECKOTO COCTOSHHUS B KUK O
COCTOSIHME TIPY HEU3MEHHOM TeMIlepaType BHYTPEHHSs SHEPrus Teja OCTAeTcd He-
usmeHHO. Ho Taxoe npeanoioxxenne OKa3hIBaeTCA OIITUGOYHBIM.

OmbIT MOKa3kIBaeT, 4To ecau B3ATh 0,1 Kr Boasl npu TreMneparype +100 °C u
OXJIAYKAATH €€ TaK, YTOOBI MOIIHOCTh TEIIONEepeJayH OT BOALI OKPYIKAIOITUM Te-
JiaM 0bLIa MOCTOAHHOM U paBHOi 100 BT, To n3MeHeHHe TeMIlepaTyPhI BOALI C Te-

'YeHHEeM BPEeMEHH [IPOHCXOAMUT B COOTBETCTBUU C rpadKOM Ha pucyHke 6. ['paduk
IIOKa3bIBaeT, 4YTO IIPDH OAHHaROBOﬁ MOIIIHOCTH TelJionepegayn XUJKadad BOoJga OX-
aaxpaerca Ha 100 °C 3a Takoe »xe BpeMs, 3a KaKoe OHa HarpeBayach Ha 100 °C,
nenx oxJjaxxkpaercda Ha 100 °C 3a Takoe »Xe BpeMsd, 3a KaKoe OH HarpesaJicA Ha
100 °C. 910 o3HayaeT, YTO IIPH NOHMXKEHHUH TEMIIEPATYDHI TEJIO OTAAET OKPY-
JKAIONUIUM TeJIaM 3a CUEeT YMEHLUIEHUA CBOei BHYTPeHHE! SHEPIUU POBHO CTOJIBKO
3HEPTHH, CKOJIBKO IOTJIOTHJIO IIPY HATPEBAHMM. Y/AeJIbHAs TEIJIOTA KPUCTAJLIH-
3aIUM BOJHI PABHA YAEJbHOM TEIJIOTe ILIaBJeHns Jbaa. CIoCOGHOCTD KUAKOCTH B
poIiecce KPUCTAJIN3AIIHH OTAABATh dHEPIHIO IIYTEM TEIUIONEepelady OKPYKalo-
I[UM TeJIaM NIPH IIOCTOAHHOM TeMIlepaType O3HAuYaeT, YTO IPH ILJIABJIEHWUH KPH-
CTAJIMYECKUX TeJl IPH IIOCTOSHHOH TeMIIepaType yBeJIHYMBAETCA 3aIac BHYT-
PeHHell SHEPTHUH B TeJIe.

T °C?

+100

100 |—f—4}———
418 333 210 > °©
6

17. Ilo rpaduky Ha pHUCYHKe 6 OIpeJesIuTe, CKOJbKO CeKYHJ JJUJICS IIpoIlece
KPUCTAJUTA3AIMH XUIKOM BOAKI B JIe[.

1) 210¢c 3) 418¢
2) 333c 4) 961c

18. Ilo rpaduky Ha pUCYHKe 6 ¥ H3BECTHBEIM 3HAYEHUAM MAacchl BOAbI M MOIIHO-
CTH TeIIonepenadyy onpeaejanTe VAECJbHYIO TEIIJIOTY KPHCTAJUIN3alH BOJABI
B Jen.
1) 418000 M /kr
2) 333 000 [ /Kr
3) 210000 dx/kr
4) 1000 Mx/kr
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llpu ebinonHeHuu 3adaHus 19 ¢ pa3eépHymsiM omeemom ucnonb3yime om-
denbHbill nucm. 3anuwume cHavana HoMep 3adaHusi, a 3amem omeem Ha Hezo.
lMonHbili omeem donkeH exmo4Yamb He MOJILKO OMEeem Ha 80MnpPocC, HO U e20 pas-
8EpHYmMoe, 102uYeCcKu cesfizaHHoe 060CHOBaHUe.

19. [Ilo rpaduky Ha pUCYHKe 0 ¥ U3BECTHBIM 3HAYEHUAM MACCHI BOALI M MOILI[HO-
CTH TeIJIoNepefavHy ONpeaesINTe YASJbHYIO TeIJIOEMKOCTE JIbJA.

YacTtb 2

lpu ebinonHeHuu 3adaHull ¢ KpamKumM omeemom (3adaHusi 20-23) Heob6xodumo

3anucamsbs omeem 8 yKka3aHHOM 8 mekxkcme 3adaHus Mecme.

20. VYcraHOBHUTE COOTBETCTBHME MEXKIYy TeXHHUYECKHMH YCTpoiicTBaMu M ¢usuye-

21,

CKHMH 3aKOHOMEPHOCTSIMH, JIE2KAIIIUMH B OCHOBE MIPUHIINIIA UX ACHCTBUA.

3anminure B Tabauny BhIGpaHHbIe LMGPHI MO COOTBETCTBYIOIMMH OyKBaMH.

ITudpel B 0TBETE MOT'YT IIOBTOPATBCH.

TEXHUYECKHUE YCTPOVICTBA

A) nBuraresb BHyTPEHHETO
cropaHus

B) Bosaynruerii map

B) nyna

OUSHIECKHE SAKOHOMEPHOCTH

1)

2)

3)

4)

5)

6)

cnoco0HOCTh HarpeThIX ra3oB CO-
BepIIaTh paboTy IIPH paciIupeHuHU
3a cYeT U3MEeHEeHH s CBOeH BHYT-
peHHell 9Hepruu

M3MeHeHHe BHY TPeHHe! 9HEpruu
Tesa 3a cueT paboThl BHEITHUX CHUJI
cr1oco0HOCTh JIMH3BI CO34aBaTh
JefiCcTBUTEIbHOE YBEJIUYEHHOE
n3obpakeHue IpeMeTa
c1oco0HOCTH JIMH3BI CO3JaBaTh
MHHMMOE YBeJINYeHHOe H300paxe-
HUe npeaMeTa

CBOICTBO ra3oB IepefaBaTh OKa-
3bpIBaE€MoOe Ha HUX JaBJIEHHE IO
BCEeM HANpaBJIEHUAM

3aKOH ApxuMega

B

OTBerT:

YcramosuTe COOTBETCTBHE MeXKAY GHU3MUYECKUMH BelIuuuHaMu u dopmya-

MU, 10 KOTOPBIM 3TH BeJIMYUHEI OITPEACJIAIOTCH.

Banmiuure B Tabauiy BeIGpanHBIe IMGPLI I10J COOTBETCTBYIOIMMH OyKBaMU.

1TudpEl B oTBETE MOTYT NOBTOPATLCA.

PUSHIECKHUE BEJINYHUHDI

A) ajIeKTpHYEeCcKOe COIIPOTUBIICHNE
B) sHeprus cBasu
B) umnyasc
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22.

23.

Amc
5) 1=
6) p==

OTBeT:

Bpycok aBu:xeTcsa paBHOMEPHO BHHA3 110 MTOBEPXHOCTH HAKJIOHHOMH IIJIOCKOCTH.
BriGepuTe BepHEIe YTBEPKACHUA M3 IPUBEJEHHOI0 HUMKE ITePeYH .

BekTop CHIIB TpeHUA HanpasJieH

1) BepTHKANIBHO BHU3

2) BepTHKAJBLHO BBEPX

3) mepneHAMKYJIAPHO NOBEPXHOCTH HAKJIOHHOM IIJIOCKOCTH
4) DpOTHUB HaIpaBJE€HUSA BEKTOPA CKOPOCTH

5) 1o HampaBJIEHHIO BEKTOpPa CKOPOCTH

Moayab BeKTOpa CHIILI TPEHUS

6) mpomopmmoHaJIeH IIOMIAAN IOBEPXHOCTH GpyCcKa

7) oGpaTHO NPONOPIMOHAJIEH IIJIOMIa U I0BEPXHOCTH GpycKa
8) He 3aBHCHT OT IJIOIAX MOBEPXHOCTH GpycKa

9) mponopIHMoHAJIEH CHJIe HOPMAJBHOI'O JaBJICHUA
10)o6paTHO NPONOPIHOHAJIEH CHJIe HOPMAJILHOTO JaBJICHUA

SanumuTe B Tabauny BrIGpaHHBIE HUMPPR A4 KaKA0H (PU3HIECKOH BesH-
guHH. [{udp B oTBeTe MOKeT GHITH HECKOJIBKO.

Mogyns BekTOpPa

BexkTOp cHIEI TPERUS
CHUJIEI TPEHHA

OrTBer: .

B rabamnne mpeacTaBieHa 3aBUCUMOCTh KOOPDAHHATEI X ABHMJKEHHS TeJa OT
BpeMeHH 1. ) '

t,e 0 1 2 3 4
X, M 0 2 4 6 8

Kakne u3 mpuBeJEHHEIX HH)Ke YTBEPKACHUHA COOTBETCTBYIOT pe3yJhTATaM
sKcnepumeHnTa?

W3 npeoxeEHOro nepeynd BeIGepHuTe ABa IPaBUJIbHHIX. Y KAXKHUTE UX HO-
Mepa.

1) B unTepBase Bpemenu ot 0 ¢ 10 1 ¢ Tesio mpomiyio Ny Th 2 M.

2) B uHTepBaJie BpeMeHH OT 1 ¢ 10 4 ¢ CKOpPOCTH TeJia paBHa 2 M/c.

3) B unrepsase BpeMeHH oT 1 ¢ 10 4 ¢ yCKOpeHUe Tesla paBHO 2 M/c”.

4) B unTepBasie BpeMeHu oT 0 ¢ 10 4 ¢ ABUKeHHUe Tejia OblJI0 PABHOYCKOPEH-
HEIM. .

5) B unTepBase BpeMeHu oT 0 ¢ 10 4 ¢ Testo mponwio IyTh 16 M.

Otger: | |
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Yactb 3

Ana omeema Ha 3adaHvus yacmu 3 (3adaHus 24-27) ucnons3yiime omadesis-
HbIl lucm. 3anuwume cHavasia HoMep 3alaHusi, a 3ameM omeem Ha Hezo. Omee-
mbI 3anucbieailime 4émko u pa3bopyuso.

24.

JIys BEIOJIHEHUSA 3TOrO 3aJjaHUA UCIIONb3YHTe JabGopaTopHoe 060pyAOBaHME:
CTaJbHAsA NMPY:KUHA, M3MEpUTeJbHAA JUHeHKa, IITATHB C IPUHAIJIEKHO-
cTaAMH, HaGop rpysos. WHcciaenyiiTe 3aBUCHMMOCTb YAJHUHEHHs CTaJbHOM
[IPY’KUHBI OT IPUJIOKEHHOM CUbl. /1A MCClIeJOBAHUA 3aBUCUMOCTH Y IJIH-
HEHHA CTATHLHOM IPYKUHBI OT MPHUJIOKEHHON CUJIBI MOYKHO 3aKPElUTh OJAUH
KOHeIl, MPY>KUHBI HA IITATUBE M HU3MEPHUThH C IIOMOINbLIO JHHEHKH IJIUHY
IPY’KUHBI. 3aTeM MOABEIINBATEH Ha NIPYKUHY I'PY3Hl Pa3HON Macchl X U3Me-
PATH YIJUHEHUE IPYKUHBI JJIf KaKJ0r0 HOBOTO 3HAYEHUSA CHUJIBI.

B 61aHKe OTBeTOB:

1) onumuTe NOPALOK BHITIOJHEHUS 3KCIIEPUMEHTA;

2) samnuInmuTe pe3yJIbTAaThl U3MEpPEeHUIl M BRIYUCIEeHNH B OTYEeTHYIO TabIuny;

3) mocTtpoiiTe rpaduK 3aBUCHMOCTH VAJHNHEHHUSA IIPYKUHEI OT IIPUJIOKEH-
HOH CHJIBI.

3adanue 25 npedcmaensiem coboii eonpoc, Ha Komopbili Heo6xod0uMo damsb

nucbmerHbIli omeem. MonHebiii omeem AosmkKeH 8KII0oHamb He MOJIbKO omeem Ha
80/MMPOC, HO U e20 pa3esepHymoe, Jlo2u4ecKu cessizaHHoe ob6ocHosaHue.

25.

MoskHO i1 KOJITO COXPaHHUTL B TepMOcCe JieJ OT TaAHUA?

HAna 3adanuli 26—-27 Heob6xo0uMoO 3anucamb MOJIHOE peuleHUe, eKknloYaouee
3anucb Kpamkozo ycnoeus 3adavu (fJaHo), 3anuck hopmMyn, npuMeHeHUe KOMOopPbIX
Heob6xo0uMo u docmamoyHO Ons pewleHUs1 3adayvu, a maKke mMameMamuyvecKue
npeobpa3zoeaHus U pac4émel, NpusodsaLLUe K YUCIIO8OMYy omeemy.

26.

27.

ABTOMOOHMJIb, OBUraBLIMICA [0 TOPH3OHTAJIBHOMY IIOCCE CO CKOPOCTBHIO
36 kM/4yac, TOpMO3UT mepes cBeTO(OpPOM, CHJIA TPeHHUs MocTOsAHHA. Kakoii
nyTh OyaeT npoiijeH aBToMoOHJIeM 3a 7 C, ecsi 3a 2 C ero mepemelleHHne
paBHoO 15 m?

Hpn napajgJjeJIbHOM IIOAKJIIOUeHHH OIBYX Pe3UCTOPOB C OANHAKOBBEIMHU JJICK-
TPUYECKHUMHU COIIPOTHBJICHHUAMH K HCTOYHHUKY IIOCTOAHHOI'O TOKa C Hanpda-

- skeHHeM 24 B Ha ABYyX pesucTOpax BRIJEJAETCS MOIHOCTD 3JIEKTPHUUECKOTO

Toka 48 Br. Kakoii 6yfeT MOIIHOCTD 3JIeKTPHUYECKOI'0 TOKA HAa OAHOM pe3u-
CTOpe€ IIDH II0CJIeJOBATEJIBHOM IIOAKJIIOYEHHUH 3THX PE3UCTOPOB K HCTOYHUKY
Toka? HamnpsaskeHue Ha BRIXOJle ICTOYHUKA TOKA OCTAETCA HEM3MEHHBIM.
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BAPUAHT 7

YacTb 1_

NMpu ewbmonHeHuu 3adaHuil ¢ ebibopom omeema (1-18) obeedume KpPyHKOM

HOMEpP Npasu/IbHO20 omeema @ 3K3aMeHayuoHHol pa6ome.

ITo rpaduKy 3aBHCHMOCTH MOAYJA CKOPOCTH NMPAMOJHMHEHHOro ABHIKEHNA
TeJla OT BpeMeHH HA PHCYHKe OlipejeJinTe YCKOPeHHe Teja B MOMEHT Bpe-
MeHH £ =4 C.

1) 1m/c’
2) 2m/c’
3) 2,5m/c’
4) 10m/c’
v, M/c“
12
10t
8 ] 1 !
61 o |
41 L |
2t o |
S | | | >
0 1 2 3 4 5 ¢, ¢
IToa peficrBuem cuiisl 2 H npyxuHa skecTrocThio 4 H/M yaruauTCa Ha
1) 8m
2) 2m
3) 0,5m
4) 0,125 m

3. Msau 6b1 GpomreH ¢ MOBEPXHOCTH 3eMJIH BepTHKAJIbHO BBepX. OH JOCTHUT
BHICIIEI TOYKH TPAEKTOPHH U 3aTeM yraja Ha 3emiio. COmpoTuBIeHNEM BO3-
Ayxa npeHeOperaeM. B KaKoil MOMEHT BpeMeHH ABHKEHHS INOJHAA MeXaHH-
yecKas 9HEPrusa MA4Ya HMeJa MAKCHMaJIbHOe 3HaUYeHue?

1) B MoMeHT Hayasa ABMIKEHUA BBEPX

2) B MOMeHT AOCTHIKEHHUA BEPXHEH TOUKH TPAaeKTOPHH

3) B moMeHT najeHNA Ha 3eMJIIO

4) B TeueHMe Bcero BpeMeHH IIOJIeTa IIOJIHAA MeXaHHYeCKasd dHeprusA Onlia
OJMHAKOBA

3Byk uyacroroit 100 I'r; 3a 2 ¢ pacipocTpaHAeTCA B BO3LyXe Ha PACCTOSHUE
‘680 M. OnpeseiuTe AJNHY 3BYKOBOM BOJIHEI.

1) 68 xm

2) 34 km

3) 6,8m

4) 3.4 M
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5  [1[2[3[4]

6 [2[3f4l

7 (20

8  [1f2fsll

9 [

10 [1]2[3]4]

Ecsim B cTakaHe ¢ Bo#oil nminaBaeT KyOUK JIbAa U3 TaKoil xke BOAEI, TO TIOCJIE
TAAHUA JbJa IPU TOCTOSHHON TeMiepaType »XUIKOCTH YpPOBEHb BOJBI B
cTaKaHe

1) noBeicuTcs

2) mouusuTcs

3) He UBMeHHTCA

4) cHayaJja NOBEICHUTCS, IOTOM IIOHU3UTCS

Yenoeex Maccoil 50 kr, Haxogsamuiica B TudTe, ABMMKYIIEMCA BBEPX € yC-
KopeHHeM 2 M/c’, 06HAPYKHUT, YTO NPYKUHHBIE BeChl IOKA3BIBAIOT €TI0 BEC
PaBHBIM IIDUMEPHO

1) 60H 3) 500H
2) 400H 4) 600H

Konsekius urpaer Han6oJjee BaKHYIO POJIb B IIPOIIECCE IIepefayil SHEPriH OT

1) Harperoil noBepxHOCTH 3eMJIM BEPXHUM CJIOAM aTMOCGhEph
2) miaMeHH KOCTpa 4eJIOBeKY, rpeliieMyca y KocTpa

3) ropsiuero yTiora pasriauBaeMoi pybaiike

4) Conuna x 3emie

IIpu paboTe aBTOMOGHUIBLHOr0 MOTOpPAa B LIUJIHHAP ABUraTeJsA BHYTPEHHEro
CropaHus BIPHICKHBaeTcsa OEH3WH M IocTymnaeT Bo3Ayx. Kakyio posab urpa-
IOT KMCJIOPOA U a30T, CoJepaKalliuecs B Bo3ayxe, B pabore aABurarensa?

1) Kucsopox Heo0xXoauM JJIA Ipoliecca ropeHus: 6eH3MHa, a30T Y4aCTBYeT B
COBepILIeHNH paboThI IIPH HATPEBAHHUHY B Pe3yJIbTaTe pacUINPeHUs

2) Kucnopoa Heo6xX0oquM AJs Mpollecca ropeHus 6eH3nHa, a30T MellaeT pa-
6oTe nBUTraTENA

3) Asor Heo0Xx0auM [AJiA Ipoliecca rOpeHus: 0eH3MHa, KUCJIOPO/ YYaCTBYeT B
COBepIIeHNH paboThI IpU HarpeBaHUHU B pe3yJIbTaTe pacllupeHns

4) Kucmopon u a3oT y4acTBYIOT B paboTe ABHUTaTel]si OZHUHAKOBO KaK raskhl,
pacIupsAoIecs IpU HarpeBaHUH ¥ COBepIIaloniye IoJesHylo paboTy

ONeKTpUYeCcKHUil TOK B MeTAJIIaX CO3AAeTCA YIOPALOUYeHHBIM ABHIKEHEeM

1) moJyIOKHUTENbHBIX HOHOB
2) OTpPHIATEJbHEIX HOHOB

'3) 2JeKTpPOHOB

4) NOJIO¥HUTEJBbHBIX U OTPUIIATEJIBHEIX HOHOB H 3JIEKTPDOHOB

I'pahuk 3aBHCHMOCTH CHJBI TOKA OT HANPSKEHHUS HAa KOHIAX IIPOBOAHMKA
IpeacTaBJeH Ha pUCYHKe. KaKoBO 9JleKTpHUYecKoe COIPOTHBJIEHHE IIPOBOJ-
HUKa?

1) 2000 Om
2) 80m

3) 20m

4) 0,50mM
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11. Ha pucyHKe mpeacTaBjieH BADHAHT BHINOJHEHHs ombiTa IpcTeja. B onbire

[f2fafal 11

9pcrega ObIO0 OGHAPYIKEHO, UTO MPH OPOINYCKAHMH 3JIEKTPUYECKOTO TOKA
yepes IPOBOAHUK MArHUTHAS CTPeJKa BOJIHM3H IPOBOAHHUKA IOBOPAYUBAETCA
M II0CJIe HECKOJBKHUX KOJIeOaHH# yCTaHABJINBAETCS

1) ceBepHEIM IIOJIIOCOM K IPOBOAHUKY C TOKOM

2) I10KHBIM IIOJIOCOM K IPOBOZHUKY C TOKOM

3) B HalpaBJIeHMH IPOTEKAHUS TOKA B MPOBOAHUKE
4) DepneHAUKYJIAPHO NPOBOAHUKY C TOKOM

12. Oruero mpu ODpPOXOXKAEHHH Yepe3 CTeKJAHHYIO IPpU3My Iy4oK 0esioro cseTa

[l2fsfs] 12

IIpeBpaIlaeTcs B pa3HOIBETHLIN CIEKTD?

1) Benwiit nBer ABIAETCA CBETOM, COCTOSMIMM M3 Pa3HBIX I[BETOB; B pe-
3yJIbTaTe PA3JUYHOrO IPEJOMJIEHHA Ha rpaHUIAX MeXAY BO3JYXOM H
CTEKJIOM OH Da3fie/isieTcs Ha COCTaBHbIe I[BETa

2) Ilpoxoxns uepes CTEKJIO, GesIbIil CBeT OKpaIIMBaeTCA B pa3HEIe IBETA

3) Crexno morsomaer Gesbli CBET U 3aTeM HM3JIyUaeT IYYKH CBETa Pa3HBIX
IIBETOB

4) Ilpoxoas depe3 CTEKJIO INPU3MBI, YACTHILI CBeTa PACINEIIAIOTCA IIO-
pPasHoOMYy; AelCTBHEe TAKMX «OCKOJKOB» 0eJioro cBeTa Ha I'jia3 MbI BOC-
IPUHUMAaeM KaK CBET Pa3HBIX I(BETOB

13. Jlyu cBeTa majgaer Ha 3ePKAJIbHYIO IIOBEPXHOCTh MUJIHHADPA, OCh IHMJIMHIDPA

12]3[4 13

npoxogut yeped Touky O (cM. pucyHOK). B kaxoM HampaBJIeHUH IIOHJET OT-
pa»XeHHHIH Jyu?

1)1

2) 2 1

3) 3 -2 o
4) 4 -

4

14. [Ina ocymiecTBJIeHMA TEePMOANEPHON peaKHUH CJIUSHHUA fOep BOAOpOLa B

[l2fale] 14

AIPO rejiusA HYKHO HarpeTh BOJOPOA AO TeMIEepaTyphl B COTHH MUJINOHOB
rpagycos IOTOMY, 4TO

1) AnepHBIE CUJIBI OIPUTAMKEHUA NEMCTBYIOT TOJHKO HA OYeHb MAaJLIX pac-
CTOAHUAX, a cOMMKEeHMe OJHOMMEHHO 3apAKEHHKIX Aep Ha TaKHe pac-
CTOAHHA IIPHU He OYeHb BHICOKUX TeMIepaTypax HEBO3MOKHO M3-3a Jeil-
CTBHUA 3JIEKTPHUYECKHUX CHUJI OTTAJIKUBAHUSA .

2) mpu Takux TeMOeparypax AApa pasMATYalTCA M CTAHOBUTCA BO3MOMK-
HBEIM UX CO€JMHEHHE

3) mpM HM3KHMX TeMIepaTypax f[pa ABHXKYTCA MeNJIEHHO M IIPDH MaJIbIX
pa3Mepax O4YeHb DEJKO CTAJIKUBAIOTCA APYT C APYroM

4) npu HU3KUX TeMIlepaTypax AApa ABHIKYTCS MeJJIEHHO U IIDU UX CTOJIKHO-
BEHHAX He BO3HUKAIOT raMMa-KBaHTHI IOCTATOYHO BHICOKOI 3HEPIUH
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15. Ha pucyHke IpeacTaBjieH CeKYHIOMED, CIIpaBa OT HEro AaHO yBeJWYeHHOe
n3o0parkeHue YaCTH MIKAJB M CTPEJIKH. SallHIIUTe IIOKA3aHUA CEKYHAOMe-
pa, YYATEIBasg, 4YTO IIOTPEIIHOCTh M3MEPEHHUSA paBHA II€HEe OeJIEHUA CEeKYH-
Jomepa.

1) 41,2¢+0,2¢
2) 41,1¢+0,2¢
3) 41,2¢+=0,1¢
4) 41,1c+0,1c¢c

16. Canku maccoii 10 Kr comycKaioTes ¢ rophel co CKopoceTsio 10 Mm/c. Yroa Mexay
NOBEPXHOCTHIO T'ODhRI U TOPU30HTAJILHOH NOBEPXHOCTBIO cocraBiseT 30°.

Yemy paBeH MOJIYJb CHJIBI TAYKECTH, IefcTBYIOIeR Ha
caHKu?

1) =100H 3) ~50H

2) ~86,6 H 4) ~10H

lpoyumaime mekcm u eninonHume 3adanust 17-19.

HN3mMenenus BHyTPeHHEH 9HEPTrUH TeJI IIPHU MJIABJIEHHN M TapooOpa3oBaHNH

JHeprus, mepefaBaeMasl IIyTeM TeILIOIlepefiayl, Ha3LIBAETCA KOJAUYLECTIEOM
menaombut Q. Ecau Teso repeaso myTeM Terjionepegady IpyruM TejaM Kojude-
CTBO TeILJIOTHL &, ero BHYTPEHHAS dHEPrUsd yMeHbpInmaachk. IIpu usmMeHeHun Tem-
nepaTyphl Tejia U3MEHEHHUE ero BHYTPEHHEH 9HEPruy IpPONOPIUOHAJBLHO U3MeHe-
HUIO TeMIIepaTyphl U Macce teya: @ =cmAT.

KoadpdunuenT ¢ HasbiBaeTCa ydenbHoll menaioemKocmbio BellecTBa. ¥ JeJbHasa
TEIJIOEMKOCTH BellleCTBa PABHA OTHOIIEHUIO TePEJaHHOTO TeJly KOJIMYeCcTBa Tellja
K Macce TeJla ¥ U3MEeHEHHIO ero TEMIIEpaTyphl: ¢ = ——.

mAT

BHyTpeHHsAS dHEPTHUs TeJla MOKeT H3MEHATHLCHA He TOJBKO 3a CUeT U3MEHEeHUsA
KHHETHYECKOH OHEpPrumn TGHJIOBOI‘O ABHXXEHUSA €ro aToMOB, HO H B pe3yJjbTaTe U3-
MeHEHHd ITOTeHIMAJbHON 9HEePruM WX B3amMmojeicTBusA. Takue u3sMeHeHHUs IIPO-
HMCXOJAT NPH NIPEBPAIlEHUAX BelllecTBa U3 OJHOTO arperaTHOT'O COCTOSIHUSA B JpY-
roe. Bo BpeMsa mpeBpallieHMsl TBEpPAOro BEIeCTBA B YKHUAKOCTH MM >XKHJKOCTH B
ras TeMIlepaTypa ocTaeTcs IIOCTOAHHOH B IIpolecce morjolneHus sHepruun. OTHO-
mIieHue KOJIN4YeCTBa TeIlJIOTHI, HGO6X0,IIHMOI‘0 AJNdA IIpeBpallleHusa KPpHUCTaJdJIude-
CKOTO TeJia P TeMIlepaType ILIaBJIEHUS B JKHIKOCTb, K Macce Teja Ha3bIBaeTCs
yOeavHoli mensomoii naasaeHus: = %

VYaenbHasi TemsoTa ILIaBjeHus B MeXAyHapOZHOM CHUCTeMe BBhIpaXkaeTcd B
mxoyasx Ha kuiorpamm ([I»x/kr). KonudecTBo Temnorsl @,, morJjoiiaeMoe pu
NpeBpAallleHU M KPUCTAJUINUECKOro TeJjia MacCoi m B XKHUJIKOCTh, PABHO KOJIUYECT-
By TEILJIOTHI §,. , BHIAEJIAEMOMY NpH INPeBpallleHHH M KHJIOTDaMM BelllecTBa W3
SKHKOTO B KPHCTAJLINYECKOE COCTOAHME:

Q=9Q,=Q=hrm.
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OTHomIIeHNe KOJHMYEeCTBA TEIJIOTH @, HeoGXOAUMOro JJA NpeBpallleHus Kuz-
KOCTH B HNap IIpH TeMHnepaType KHIOEHHA, K Macce m XHAKOCTH HAa3bIBaeTCs
yBenvroil menaomoil napoo6pa3o6anus r:

Q

r=—.
m

YaensHada Temnora napoo6pasoBanmus B MexkIyHapOJHOH cHCTEMe BhIpajXkaer-

ca B JoKoyaax Ha KuuorpaMm ([x/xr). KonuuectBo TemnoTel @,, morjolaeMoe

NpH NpeBPAIeHNH KHUJKOCTH MAaccOi m B map, paBHO KOJHYECTBY TEILIOTHI Q,,

BhIJIe/IIeMOMY [PH IIPEBPALIEHUH M KHJIOTPaMM [apa B XKHAKOCTD:

Q1 =Q2 =Q=m'

Ha pucyske npeacraBsjieH rpadHuk 3aBUCHMOCTH TeMIepaTyphl 0,1 Kr Boasl
OT BpEMeHH IpH HATPeBAHHH C MOCTOSAHHON MomjHocThio 1 kBT. HakmoHHBIH
y4yacTok rpapuka, OTHOCAIIUICA K HHTepBaly BpeMeHH 0—21 ¢, cOOTBeTCTBYeT
npoueccy HarpeBaHU4 JIbJla, YYACTOK B HHTepBaJe 21-54 ¢ — niaBjeHHUIO Jbja,
B HHTepBajie 54—96 ¢ — HarpeBaHHIO »KHUAKOM BOJALI, B MHTepBaJje 96—322¢c —
HCHAapeHUIOo KUAKOM BOARI, ¢ > 322 ¢ — HarpeBaHHIO BOAAHOTIO mapa.

Tc} » /

100 g -------- Q= rm .
b/ ;
10? Qa_ =c,mAt, '
[} }
0 -+ ! ]
100/ % TP i
Q, =c,mAt, :
oo |
=100 | ' 1 i
toor :
] ] | i
1 ! 1 I
[} ] | |
[} ] 1 |
! ! 1 I
I ] | |
[} [} ) i
' | 1 1

! ! ' . ot

21 54 /100 200 300 322
96

17. TIo rpaduky Ha DPHUCYHKe ONpEJEJHTe, CKOJBKO CEeKYHJ JJHJICA IIpoIece
ILIaBJEHHUS JbJA.
1) 21¢
2) 33¢c
3) 54c¢
4) 96 ¢

1]2]3l4] 17

18. [Ilorpadury Ha pUCYHKE U H3BECTHBIM 3HaYEHHAM MacChl BOJLI H MOIIHOCTH
Tensonepejayy OIpeAeUTe YAEAbHYIO TENJI0EMKOCTb BOJBI.
1) 4200 Oox/(xr - °C)
2) 3300 O:x/(kr- °C)
3) 2100 Osx/(xr - °C)
4) 10 Ix/(xr - °C)

[(ZEE 18]
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lNpu ebinonHeHuu 3adaHus 19 ¢ pa3eépHymbIM OmMeemMoM ucCrnonkL3ylme om-
BenbHbil nucm. 3anuwume cHavana HoMep 3adaHus, a 3ameM omeem Ha Hez20.
Monnubill omeem donmkeH er0OYamb He MO/ILKO omeem Ha eornpoc, Ho u e2o pas-
8EpHymoe, s102u4eCcKuU cesizaHHoOe 060CHOBaHue.

19. [Ilo rpaduKy HA PHUCYHKE M3 TEKCTa M M3BECTHHIM 3HAUYEHHSAM MAaCChI BOAbI H
MOIITHOCTH TeILIoNEepefadyyd OIpeAesInTe YAeJbHYIO TEeILIOTY mapoo0pasoBa-

HU§ BOAEI.

YacTtb 2

Mpu ebinonHexuu 3adaHuli ¢ KpamkumM omeemom (3adaHusi 20-23) Heo6x00uMO

3anucamb omeem 8 yka3aHHOM 8 mekcme 3adaHus mecme.

20. VYcraHoBHTE COOTBETCTBHE MEMXKAY TEXHIYECKHMH YCTPOHCTBAMHM M (HU3UUe-

21.

CKUMU 3aKOHOMEDHOCTSMH, JIe}KAIUMH B OCHOBE IIDUHITUIIA UX HelicTBUA.
Sanumure B Tabauny BeIGpaHHBIe HUGMPHI 0L COOTBETCTBYIOIMIMMU OYKBaMH.

ITudpel B oTBETE MOTYT MIOBTOPATHCH.

TEXHUYECKHUE
YCTPOUCTBA

A) JBELKHBIH TPAMILINH
B) muxpodon
B) ausaMuk

OHU3HNIECKHE
3AKOHOMEPHOCTH

D
2)
3)

4)

5)

JeficTBHMe CHJbI AMIIepa Ha Ipo-
BOJHHUK ¢ TOKOM B MArHUTHOM II10JI€
3aKOH COXpPaHEHHNA HMITYJIbCa
IIpeBpallleHNe NOTeHIIHAJIbHOMN
JHEPIHH TeJa B KHHETHYECKYIO
3Hepruio

BO3HMKHOBEHHNE MHAYKITHOHHOIO
TOK& IIPHU IBUXXEHHNH KATYIIKH B
MAarsuTHOM II0JIe

BO3HHMKHOBEHHE MArHUTHOI'O IOJA
BOKPYT IIPOBOJHHUKA C TOKOM

B

OrBerT:

YcTaHOBHTE COOTBETCTBHE MeXAY (DH3NUYECKHMMH BeJIMUYHHAMH U (opMy.Ja-
MH, 10 KOTOPEIM 3TH BeJIUUHHLI OTIPEAEISIOTCA.
3anumure B Tabuuiy BuiOpaHHble MUGPHI MOA COOTBETCTBYIOIIMMH OyKBaMH.

ITu¢hpr1 B 0TBETE MOTYT IIOBTOPATHCH.

DPU3NYECKHUE BEJIMYNHbDBI DOPMYJIBI
A) KOJIHYEeCTBO TEILIOTHI 1) @=cmAt
B) nauHa BOJIHEI 2) F=ma
B) cuna 3) A=vT

4) A= Q

m

5) p=mv

Orser: A B B
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22. Bpycok ABmxKeTcA pABHOMEPHO BBEPX I10 MOBEPXHOCTH HAKJIOHHOM ILTOCKOCTH.
Bri6epuTe BepHEIE YTBEPKACHNS U3 IPUBEIEHHOrO HMXK e [TIePeYHs.

BeKTOp CHJIBI TPEHUA HANIpaBJIeH

1) meprneHIAMKYJIAPHO MOBEPXHOCTH HAKJIOHHOH IIJIOCKOCTH
2) BepTHKaJBbHO BHU3

3) BepTHKaJbHO BBEDX

4) 1o HaIpaBJIEHHIO BEKTOPa CKODOCTH

5) NPOTHB HAIIPABJIEHHUS BEKTOPAa CKOPOCTH

Mozaynae BeKTOpa CHIIBI TPEHUA .

6) ob6paTHO IPOIOPIMOHAJICH ILIOLIAH IOBEPXHOCTH GpycKa
7) OpomoOpIHOHAJIEH CHJIe HOPMAJIBHOI'O NaBJIeHUA

8) o00paTHO MPOMOPIMOHAJIEH CHJIe HODMAJIbHOI'O AABJIEHUA
9) mpomoprHuoHAaJeH IJIOIa N IOBePXHOCTH 6pycKa

10) He 3aBHCHT OT IIJIOMAAH IOBEPXHOCTH 6pycKa

3anunmmute B Tabaniy BHIGpaHHEBIE UMD AN KaxJoH (pusnyeckod BesH-
yuHEel. [Tudp B oTBeTEe MOXKET GBHITH HECKOJIBKO.

Moxayas BekTOpa

BekTop cUNIBI TPEHUSA
CHMJIBI TPEHUSA

OTser: .

23. B rabaune nmpeacTaBjIEHA 3aBUCHMMOCTB MOAYJIA U CKOPOCTH ABHMIKEHUS Tella
OT BpeMeHH ¢:

t,c 0 1 2 4 6
v, M/cC 0 1 2 3 6

Kakue u3 nmpuBeAEHHBIX HUXKE YTBEPIKIEHHI COOTBETCTBYIOT Pe3yJIbTaTaM
aKcIepuMeHTa?

M3 1mpemio:KeHHOTro IlepedyHs BHIOEpHTE ABa IIPABHJIBHBIX. YKAKUTE UX
HOMepa.

1) B untepsase BpeMeHs oT 0 ¢ 70 2 ¢ yCKOpeHMe Tesa paBHO 1 m/c’.
2) B unTepBae BpeMenu oT 0 ¢ 10 2 ¢ yCKOpPEeHHe TeJia PABHO 2 M/c.
3) B unrepsaie speMenu O ¢ 0 2 ¢ TeJIO IPONLIO OYTh 2 M.
4) B unTepBase BpeMeHm oT 4 ¢ 10 6 ¢ ycKopeHue Tea paBHO, 3 M/c’.
5) B unHTepBase BpemeHM 4 ¢ 10 6 ¢ Teso npomuio nyTs 6 M.

Orser: I . | J

Yactb 3

Ans omeema Ha 3adanus vacmu 3 (3alaHusi 24-27) ucnonb3yiime omdesib-
HbIll nucm. 3anuwume cHavana Homep 3adaHus, a 3ameM omeem Ha Hezo. Omee-
msl 3anucsigalime 4émxo u pa3bopyueo.

24. [Ins BBIIIOJHEHHA 3TOr0o 3aJlaHUA HCIOJb3yiTe JaGopaTopHoe obopyaoBa-
HUe: CTaKaH, BOja, U3MEPUTEbHEIN MINHAD, Bechl, pa3HoBec. Ucnoib3ys
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25

26

27

BEChI M U3MEPUTEJILHBIN HHUJIUH/ID, ONPeJesINTe IIJIOTHOCTh TBEPAOr'0 TeJja Ta-
KOH (hOpMEI, IPH KOTOPOIl He yAaeTcs BHIYHCIUTL 00bEM IIYTEM M3MEpPEHHUt
¢ nomMombio JuHelku. [Ipogenaiite HeoOxXxoagMMEIe H3MEePEeHUA KU BRIYHKCJIIE-
HUA ¥ ONPeJeNTe ILJIOTHOCTD Tesla. Pe3yapTaThl U3MEPEHH U BHIYUCIeHUN
3aIHIINTe B OTYETHYIO TaOJIHUIY.

B 61aHKe oTBeTOB:

1) onuIIKTe NOPSAAOK BBIIIOJHEHHUA 9KCIIEPUMEHTA;

2) sanummuTe GopMyJy AJA pacyeTa IMJIOTHOCTH TBEPAOTO TeJIa;

3) samuINTe pe3y IbTAThl U3MEPEHHUI X BHIYHUCJIEHHHN B OTUETHYIO TaOJHILY.

3adaHue 25 npedcmaesisem coboili eonpoc, Ha komopsbil HeobxodumMo damsb

nucbMeHHbIl omeem. [NonHblli omeem OO/NKeH 6K/II04Yamb He MOJIbKO omeem Ha
80MpOoC, HO U e20 pa3eepHymoe, JI02U4eCKU cesizaHHoe 060cHOBaHue.

25.

B 6e3BeTpenHyio noroay y 6epera Mopsa yTpoM oOBIYHO HabrogaeTcA JIerKoe
TeuyeHHe BO3JAyXa OT MOpA K Oepery, a BeuepoM — OT Gepera K Mmopro. Takoe
TeyeHHe BO3AyXa Ha3buIBalOT 6pusoM. O0BACHUTE IPOUCXOXKAeHNE OPU30B.

Ana 3adaHuii 26—27 Heob6x00UMO 3anucamb MOIHOE peweHue, eikmoYvaoujee
3anucbk Kpamkoz20 ycnoeus 3ada4u (faHo), 3anuck ¢hopMys, NPUMEHEHUEe KOMOPbIX
Heob6xo0uMo u AocmamoyHo Ons peweHust 3alayqu, a makke MamemamuvecKue
npeobpa3oeaHus u pacHémsl, NPueodaujUue K HUCSI080My omeemy.

26.

27.

C mIOMOILBIO BepPEBKH, HAIIPABJIEHHOM o yrioM o = 53° K rOpH30HTAIABLHON
[IOBEPXHOCTH, TAHYT AmMMUK Maccoii 10 xr. Cuna ynpyroctu F, pasna 50 H,
koaddunment Tpennsa p = 0,5. OnpegenuTe ycKopeHHe AIIMKa M NPoiifeH-
HBIl M U3 COCTOSHMSA IOKOS HyTh 3a 2 c. [IpuMuTe B pacueTax g ~ 10 m/c’,
sin53° = 0,8, cos53° = 0,6.

IIpu mociegoBaTE/ILHOM IIOAKJIIOUEHHUH JBYX DE3MCTOPOB C OAMHAKOBBLIMU
JJIEKTPHYECKHNMH COIIPOTHBJIEHHUAMH K HCTOYHHKY IOCTOAHHOI'O TOKa C
HanpsxenneMm 24 B Ha IBYX pe3uCTOpax BhIAENseTCA MOIIHOCTD 3JIEKTPHU-
yeckoro Toka 12 Br. Kakoii 6ygeT MOIIIHOCTS 3JIEKTPHUYECKOI'0 TOKA Ha Of-
HOM pe3HucTOope NPH NapaijieJIbHOM NOAKJIIOYEeHUH 3TUX DEe3UCTOPOB K HC-
TOYHHKY ToKa? HampsaxeHue Ha BBIXOJe HCTOYHHUKA TOKa OCTaeTCs
HEeN3MEeHHbIM.
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BAPWAHT 8

Yactb 1

Mpu ebinonHeHuu 3adaHuii ¢ ebibopomM omeema (1-18) obeedume KpPYHKOM
HOMep npaeusibHO20 omeema 6 IK3aMeHayuoHHoU pabome.

1. ITo rpaduky 3aBHCHMOCTH MOAYJIA CKOPOCTH NPAMOJHHEHHOTrO JBUKEHUSA
TeJia OT BpeMeHU Ha PHUCYHKe OIpefieJINTe YCKOpeHHe TejJa B MOMEHT Bpe-
menn t = 0,5 c.

1) 0m/c’ 3) 4m/c’
2) 2m/c’ 4) 8 m/c’
v, M/ciu
12f—=----—2 ) ]
10 | |
8t-- H :
6 1 | [
41 /i | |
21/ | i
] ] ] >
0 1 2 3 4 5tc

2. PaBHOAeHCTByIOLIAsA BCEX CHJI, IPHJIOMKEHHEIX K TeJy Maccoil 2 Kr, paBHa
4 H. KakoBBI CKOPOCTb ¥ YCKOPEHHE JBUKEeHUA Teaa?

1) Ckopocts 0 M/c, yckopeHnne 2 M/c’
2) CxkopocTs 2 M/c, yckoperue 0 M/c”
3) CxopocTs MoxeT GLITh JI000iH, ycKoperne 2 m/c’
4) CKOpOoCTb MOXKeT ORITB J1000it, yckoperue 0,5 m/c”

3. Ecau paccToaHue OT Teja Maccoii 4 KI' 0 MOBEPXHOCTH 3eMJIH YBEeJIHYHUJIIOCH
Ha 2 M, TO ero NOTEeHIUAJILHAA JHepIus

1) yBesmumiaach Ha 8 Ik

2) ymenbmuiach Ha 8 Ik

3) yBeamuniacs npumepHo Ha 80 [k
4) ymeHbmrunach npuMmepHo Ha 80 Ix

4. Ogpna rurapHas CTpyHa HaTAHYyTa Ha THTape, BTOpasg TOYHO TaKad Ke Ha
00BIKHOBeHHOH Mocke. ObGe CTPYHEI HATAHYTHI OGWHAKOBO M IOCJE HIHIKA
coBepIIAIOT CBOOOHEIE KOJe0aHUA C OAUHAKOBOM dacToToil. Ecau Hauab-
Hble 3HAYEHHS AMILIMTY/ KOJeGaHMIA 3THX CTPYH OAMHAKOBBI, TO OT KAKOM
U3 HUX Oyaer cuabinieH 6osiee rpOMKHIL 3BYK M OT KAKOM 3BYK OyAET CJIBIIIEeH
Joabmie?

1) T'pomue u moJblie GYAeT CALIIIEH 3BYK OT CTPYHBI Ha THTApe

2) I'poMue OyZeT 3BYK OT CTPYHEI HA TUATape, AOJbLIe OyeT CABLILIEH 3BYK
OT CTPYHEHI Ha Jocke .

3) I'pomue GymeT 3BYK OT CTPYHBI Ha r'MTape, JJUTEIBHOCTh 3BYKa OT CTPYH
OyAeT OAMHAKOBOM

4) T'POMKOCTH 3BYYAHHA U AJHTEJBHOCTL 3BYKa OT 00eMX CTPYH OyaeT onu-
HaKOBOH
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6 [J2lsfl

7 [1]2fsl4]

8  [fsfel

9  [f2fspl

(10 [lE])

Yenosek maccoit 60 Kr rmpu miomazu mogos ero o6ysu 300 cm® okasbiBaeT
HAa I10JI AaBJIeHHE, PABHOE IIPUMEPHO

1) 0,21I1a 3) 2000 IIa
2) 21la 4) 20000 IIa

Ha oany Touky Tesma aefCTBYIOT TPH CH-
JIBI, PacIIOJIOYKEHHbIe B OJHOM IIJIOCKOCTH

(cM. pucyHOK). Moayab BEKTOpa CHJIBI f‘l F,

paBeH 3 H. Uemy paBeH MOJyJb PaBHO-
JeHCTBYIOLIEH Tpex cui?

1) ~8,1H
2) 6H F\
3) 3H
4) 0H

O

Ecsu MexJy JBYMs TeJaMH YCTAHABJIMBAETCA TEILJIOBOE PABHOBeCHE, TO Y
HUX CTaHOBATCHA OJUHAKOBLIMU 3HAUYEHUA )

1) Beca

2) mMacchl

3) TeMIepaTyphl

4) TeMmepaTypsl, MacChl 4 Beca

Ecam cKOpoCTh XaO0THYECKOro ABMIKEHMS YACTHIL I'a3a YBEJIWUYMBAETCH, TO
0053aTeJILHO

1) yBenuuuBaeTca 06beM rasa U IOBBILIAETCA €I0 JaBIeHHE

2) yBeamuuBaercsa o6beM rasa, IOBBILIAETCS €TI0 JaBJEHUE U IOBHIIIIAETCA
TeMIlepaTypa rasa

3) moBhIIlIaeTCA AABJIEHUE ra3a ¥ €ro TeMIieparypa

4) mOBBILIIAETCS TEMIIEpaTypa rasa

Korza COIIPHKAaCAIOTCA ABa HEUTPAJIBLHBIX TeJIa U3 PA3HOTO BEllleCTBa, TO

1) BO3MOKEH Iepexo] YacTH 3JEeKTPOHOB ¢ 000JI0UEK aTOMOB OZHOTO Teja
IPYyTOMY Tely, IPUBOAAINUN K MOABJIEHUIO PASHOMMEHHBIX 3apANOB Ha
3THUX TeJax '

2) BO3MOXK€H Nepexo] YacTH 3JIEKTPOHOB ¢ 000JI0UYEK aTOMOB OJHOT'O TeJja
APYTOMY TeJy, IPUBOAAINUM K IIOSIBJIEHHI0O OAHOMMEHHEIX 3apANOB Ha
3THUX TeJax

3) BO3MOXKEH IIepexoj] YACTH JIEKTPOHOB C 000JI0YeK aTOMOB OJHOTIO TeJa APY-
oMYy TeJly, IPUBOAAIIUY K IOABJIEHUIO 3aPAL0B HA OMHOM M3 3THUX TeJ

4) BO3MOXHO BOSHMKHOBEHHE 3JIEKTPUIECKOTO 3apAka Ha OJHOM U3 TeJ Ge3s
MOABJICHHUA 3apAa Ha BTOPOM TeJjie '

IIpu BanpsaxeHuu 4 B Ha aJIeKTpHuecKoM HarpeBaTese u cuje Toka 0,5 A 3a
2 MHUHYTHI BBLAETUTCS KOJTHUIECTBO TEIJIOTHI

1) 240 Ox 3) 4 x
2) 120 Ox 4) 2 I
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11.

12.

13.

14.

15.

IIpu cBoGOAHOM MOABEMMHBAHUY ITOJIOCOBOTO MATHHUTA 3a CEPeAHHY €ro ce-

BepHBIH MMOJIOC YKAa3LIBAET HAlIpaBJIeHNe Ha

1) HO:xHBII MATHUTHBIH NOJIOC 3€eMJIH, PACIIOJIOKEHHBIH B HEKOTOPOM yAa-
nerun ot CeBepHOTO reorpaduuecKoro moaoca

2) IOxHEIM MArHUTHBIH IOMIOC 3eMJIH, PACIIOJIOKEHHEIII B HEKOTOPOM y/a-
JeHuH ot IO:xHOrO reorpaduuecKoro mojmca

3) CeBepHBINI MarHUTHHIH MOJMIOC 3eMJIH, PACHOJIOKEHHBIII B HEKOTOPOM
yaanenun ot CeBepHOro reorpauuecKoro nojoca

4) CeBepHBLIM MAUrHHUTHBIH TOJIOC 3eMJH, PACIOJOXKEHHBIE B HEKOTOPOM
yaanenuu ot KOxxHOro reorpaduyecKoro moJioca

Ha pucyske npeicraBiieHa cxeMaTH4YeCKu coOuparomiad JIMH34, ee IJIaBHas
OIITHYECKASA OCh, [JIABHEBIE (OKYCHI JIMH3EI M TPH JIyda, HCXOASIIMX U3 TOUeU-
HOr'o UCTOYHHUKA cBeTa A. VI3 aTuX Tpex srydeil mociie MPOX0XKACHUS Uepes co-
GupalollyIo JUH3Y He H3MEHUT CBOETO HAIIpaBJIEHUA PacCIPOCTPaHeHUA

1) Tonbko gyu 1 A 1 A

2) TonpkO Y42 - . :
3) Toabko Jay4 3 2

4) HU OAUH U3 ITHX Jy4dei
FX F

\

Y

Y10651 ¢ TOMOMIBI0 COGHpAIOMIeil JHUH3BI IIOAYYUTh YBEJIHNYEHHOE AeiCTBU-
TeJIbHOEe H306pakeHHe NIpeAMeTa HYKHO PACIOJIOKHUTH JIMH3Y Ha PacCcTodA-
HUH OT IpejMeTa

1) GoabpmeM GOKYCHOTO PACCTOAHHA, HO MEHbIe ABOMHOro GOKyCHOro pac-
CTOAHUSA

2) GospmeM ABOMHOrO (hOKYCHOrO paCCTOSHUA

3) MenbIIEM (hOKYCHOTO PACCTOSHUSA

4) paBHOM (QOKYCHOMY PaCCTOSHHIO

B anpe aToMa ¢ MacCOBBIM 4HCJIOM 17 1 3apsAZOBBIM YUCIOM 8 COZIePIKUTCH

1) 17 HeiiTpoHOB ¥ 8 IPOTOHOB
2) 17 npoToHOB ¥ 8 HEUTPOHOB
3) 9 HeliTPOHOB M 8 IPOTOHOB
4) 8 HelTPOHOB 1 9 IPOTOHOB

IIpounTaiire mpeanaraemMoie HHKe YTBEPKACHUA.

A) MHorue J1044 BUAEIH, YTO ITUUYLE TIepO IIaJaeT Ha 3eMJII0 3HAUUTEILHO
MeJJIeHHee, YeM CBUHIIOBBIM mIap. ' .

B) HuioToH n1peanoso:xui, 4To NpUYNHON pas3JIHUYHsa BPpeMeHH MaJeHusA pas-
HBIX TeJ C OAMHAKOBOI BBICOTHI AABJIAETCA COIIPOTHUBJIEHHE BO3AYXA.

B) [Ins npoBepKH 3TOTO MPEAIOJIOKEeHUA OH IIOMECTH]I Mepo ¥ CBUHIIOBEIH
mAap B CTEeKJISAHHYIO TPYOKY, OTKaya u3 Tpy6KH BO3AYX U HCCJEOBAJ SABJIE-
HUe CBOOOHOTO NaJeHUA Nepa U CBUHIIOBOTO 11apa B IIyCTOTE.
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16 []2[s}4l

B kakoM yTBepsKaeHUH ONUCAHBI HaGI0eHUs IPUPOAHBIX ABJIEHUH U B Ka-
KOM YTBEeP»KJA€HUHU OIIMCAH HAaYUHBIN sKCIepuMeHT?

1) Habniogenus — B A, Hay4YHBLIN 3KCIIEpUMeHT — B B

2) Hab6uawonenna — B A, HayJyHBIH 9KCOIepUMeHT — B B

3) Habmogenus — B B, HayunkIii sKcIlepuMeHT — B B

4) Habmonenus — B B, HayuHLIi 3KCIIepUMeHT — B A

16. Ha HaKJIOHHOM IJIOCKOCTH AJMHON 5 M M BLICOTOH 3 M HEIOABHIKHO JIEKHT
rpys maccoi 50 xr. Yemy paBeH MOAYJIb CHJIBLI TAMKECTH, AeHCTBYIOMel Ha

rpya?
1) =500 H 3) ~300H
2) 400 H 4) =50 H

lNpoyumaiime mekcm u ebinosiHume 3adaHusi 17-19.

HAcnapenue H KOHIeHCAUHA

Y MOBEPXHOCTH *KMAKOCTH HA aTOM HJIHM MOJIEKYJY AeMCTBYIOT CHJIBI IPHU-
TAXKEeHHUA APYrux dacrtun Tejaa. OcBoboguThCA MOKET JHINbL YacTHUIla, obsa-
Jalomiasd KMHeTHYeCKOM sHeprueil, JOCTATOUYHOM AJIS MPEOJOJeHUA AeHCTBUA
aTux cui. Ilepexon BemjecTBa M3 KHUAKOTIO COCTOAHHUA B I'asoo6pa3Hoe COCTOA-
HUe Ha3bIBaeTCH UCTLAPeHUeM. I/IcriapeHHe MIPOUCXOAUT IpH J1060 TeMIlepaTy-
pe, HO MHTEHCHUBHOCTb IpPOIleCCA MCIIAPEHUS YBEJIHMUYMBAETCA C BO3PACTAHHMEM
TemuepaTypsl. IIpy HcrmapeHUH ¢ IOBEPXHOCTH TeJia BHIPLIBAIOTCA CaMble OBI-
CTphIe YaCTHUILI, CPEJHASA JHEePrufA TEIJIOBOrO ABHIKEHHUA OCTABIIMXCS YaCTHIL
yMeHbIOaeTcd, TeMIlepaTypa IIOHHKAeTCH.

Ilepexon raszoo6pasHoro BeIecTBa B JKUAKOE COCTOSTHHE HA3BLIBAETCA KOM-
Odencayueli napa. IIpu HEKOTOPOM 3HAUEHWHM KOHIIEHTPAIIMM MOJEKYJ Ilapa C
TIOBEPXHOCTH TeJia BbLIETaeT CTOJIBKO K€ YaCTHUIl, CKOJBbKO BO3Bpaljaercsa o0-
patHo. I'a3, HaxoAAmUIiICA B TAKOM DPAaBHOBECHH C XHUIKOCTbIO, HAa3bIBaeTCH
HacoblujeHHbIM napom. I'a3 Ipu AaBJIeHUYW HUKE NABJIEHUA HACHIIEHHOrO mapa
HAa3bIBAETCHA HEHACHLULEHHbIM LAPOM.,

IIpu yMeHBIIEHNH KOHIIEHTPAIIMM MOJIEKYJI IIapa HajJ MOBEPXHOCTBIO KU -
KOCTHM CKODOCTh HMCIIADEHHS XHMIKOCTH BO3PacTaeT U3-3a YMEHBIIEeHHA CKOPO-
CTH KOHJeHcanuu napa. I10aToMy MOKpEIe Belllu OLICTpee COXHYT Ha BeTpy. B
3aKPBITOM COCYyJle IIPOIlecC MCIapeHMs XKHIKOCTH NPOAOJKAaeTcs 40 TeX IIop,
TIOKa He MCIIapHUTCA BCA JXKHUIAKOCTh MJH TIOKA IIap He CTaHeT HACHIH[eHHBIM. C
TIOBBIIIIEHUEM TeMIIepaTyphl TeJia BO3pacTaeT CKOPOCTh UCIAPEHUA M MOBBIIIA-
eTcA JaBJieHHe HaChIIeHHOTo 11apa.

BaasxkHocTh Bo3ayxa. Bo MHOrHX NMpPUpPOAHBIX MpoOIleccaxXx M B IIOBCEJHEBHOI
SKHU3HHU JIIOJel Ba)KHYIO POJIb UTPaeT BJAKHOCTH aTMoc(hepHOro Bos3gyxa. A6co-
JIOMHOU 8AAH HOCMBIO P BO3AYXa HA3bIBAETCA IIJIOTHOCTH BOAAHOTO Iapa B rpaM-
MaX Ha KyOuuecKHil MeTp BO3ayXa.

OTHOmIeHMe JaBJeHUA P BOAAHOTO Iapa B BO3AyXe K AABJEHHIO P, HACHIIEH-
HOrO BOASHOTO Ilapa NpH AAaHHOH TeMIepaType Ha3bIBAeTCA OMHOCUMELbHOIL
6a)HOCMbI0 ¢ Bo3Ayxa. OTHOCUTe/IbHAS BJIAYKHOCTh BhIDaXkaeTcd B IIPOIEH-

rax: ¢=-2-.100%.
Do
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Korna TemIrepaTypa BO3JyXa HOHHIKAETCH N0 TAKOI'O 3HAUYEHHUA fp, IPU KOTO-
POM MMEIOIIHNICA B BO3AYX€e BOASHOM IIap CTAHOBUTCA HACHILIEHHBIM, HAUNHAET-
cd mpolecc KoOHAeHcaUy Boabl. Kamniu Bogbl, o6pasyomueca B TAKOM IpoIecce
Ha JHUCThAX PacTeHU, Ha3eIBalOT pocoil. [TosTromy TemnepaTypy f, mepexoaa Bo-
AAHOTO IIapa B COCTOAHHE HACHILEHUS HA3LIBAIOT MOYKO0il pocvi. IaMepuB TeM-
IepaTypy, Ipu KOTOpPOil ofpasyerca poca — TOYKY POCHI {, — MOMKHO y3HATH
JaBJIeHHE P BOAAHOIO IIapa B BO3AyXe 1o Tabauile.

YMeHHe M3MEpPATHh BJIAKHOCTH BO3Ayxa ObIBaeT HeOOXOAMMO B OBITY M Ha
Ipou3BOACTBe. B Bozayxe ¢ HU3KOH BJIasKHOCTBIO C IIOBEPXHOCTH TeJIa YeJoBeKa
IIPOMCXOJUT HHTEHCHBHOE HCIIApEeHHEe BJIATM, BHICHLIXAIOT CIHU3UCTHIE 000JIOUYKH
JABIXaTedbHBIX myTeil. IIpu oTHocuTensHOM Baa)kHocTH 100% mnpexpamaerca
HCIapeHNe BOABI C MOBEPXHOCTH TeJla. ITO 3aTPYAHAET TEPMOPETYIALUIO YeJI0-
BedecKoro opraHmsma. [las dYejoBeKa BpeleH CJIWIIKOM CyXOoil M CIMIIKOM
BJAKHBIA Bo3ayx. Hanbosiee 61aronpuaTHOM 4JA YeJOBEeKa ABJAETCA OTHOCH-
- TeJbHAasA BIaXXHOCTH oT 40% 10 60% . ‘

JlaBjieEHe p ¥ IIOTHOCTH P HACBHIIIEHHOT0 BOAAHOTO Mapa
NPH Pa3jJHTHOIi TeMIepaType

t,°C p,klla | p,r/M° t,°C | p,xlla p, /M
-20 0,10 0,88 18 2,06 15,4
-10 0,26 2,14 19 2,20 16,3
-5 0,40 3,25 20 2,34 17,3
0 0,61 4,85 21 2,49 1834
1 0,66 5,20 22 2,64 19,4
2 0,71 5,57 . 23 2,81 20,6
3 0,76 5,95 24 2,98 21,8
4 0,81 6,37 25 3,17 23,1
5 0,87 6,80 26 3,36 24,4
6 0,94 7,27 27 3,56 25,8
7 1,00 7,70 28 3,78 27,3
8 1,07 8,28 29 4,00 28,7
9 1,15 8,83 30 4,24 30,3
10 1,23 9,41 40 7,38 51,2
11 1,31 10,0 50 12,33 - 83,2
12 1,40 10,7 60 19,91 130
13 1,50 11,4 70 31,16 198
14 1,60 12,1 80 47,30 354
15 1,70 12,8 90 70,09 424
16 1,82 13,6 100 101,32 598
17 1,94 14,5 200 1555 7099

17. OrHOCHUTEeJBHHOM BIAXKHOCTHIO BO3YXA Ha3bIBAETCSA

1) oTHomeHWe KaBIEHUS HACHIMIEHHOIO Iapa NPH AAHHOH TeMIepaType K
IaBJIeHUIO IIapOB BOJBI B BO3AyXe IIPH JaHHOM TeMrepaType

2) OTHOLIEHWe JABJIEHUS APOB BOALI B BO3AYXeE K AABJICHUIO HACHILEHHOTO
napa IpM AaHHOU TeMIepaType

3) IJIOTHOCTH BOASHOrO Ilapa B rPaMMax Ha Ky6u4ecKuii MeTp BO3AyXa

4) NJIOTHOCTH BOASHOTO ITapa B KMJIOrpaMMaXx Ha KyOudYecKHii MeTp Bo3ayxa
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18. KaxoBo 3HaueHHe TOYKHM POCHI IPU ILIOTHOCTH BOASHOTO Iapa B BO3LyXe

10,0 r/m*?
1) 1,31 x[Ia
2) 10°C

3) 11°C

4) ~-13%

MNMpu ebinonnenuu 3adanus 19 ¢ pa3eépHymbIM omeemoM ucrnonb3ylime om-
OGenbHbiii nucm. 3anuwume cHavana HoMmep 3adaHusi, a 3amem omeem Ha Hezo.
Monnbii omeem dosmkeH eknovYamb He MOJILKO OMeem Ha 80MpPOC, HO U e20 pas-
eEépHymoe, 102uYecKu cesizaHHoe 060CHOgaHue.

19. IIpu remmepatype 29 °C oTHOCHTE/IbHAS BJIAXKHOCTH BO3Ayxa paBHa 25%.
KaxoBa abconroTHasn BIa)XHOCTh Bo3ayxa?

YacTtb 2

MNMpu ebinonneHuu 3adaHuli ¢ kpamkum omeemowm (3adaHus 20-23) Heo6x00umMo
3anucams omeem 6 yxazaHHOM @ meKkcme 3adaHusi Mecme.

20. VYcraHOBUTE COOTBETCTBHE MEKAY TeXHHYECKMMHU YCTPOHMCTBAMH M (U3HYe-

21.

CKMMH 3aKOHOMEPHOCTSAMH, JICXKAIIMMH B OCHOBE IIDMHIMIIA UX AeHCTBUA.

3anumure B_Tabauny BeIOpaHHEE IHGPLI OJ COOTBETCTBYIOIIMMM GYKBaMHM.

ITudpel B OTBETE MOT'YT IIOBTOPATBCH.

TEXHNYECKHE
YCTPOHCTBA

A) prryar

B) rmapaBandeckuii mpecc
B) snexTpoaBuratesn

PHU3NIECKHE
3AKOHOMEPHOCTH

1)

2)

3)

4)

5)
6)

neiicTBHe cHJIbl AMIIepa Ha IIPOBOA-
HUK C TOKOM B MATHUTHOM I10JIEe
PaBHOBECHE TeJIa, HMEIOIIero OCh
BpAIlEeHNs, IIPH PABEHCTBE HYJIIO
CYMMBbI MOMEHTOB CHJI
3aBHCHMOCTD CHJIBI YIIPYTOCTH OT
aedopMaI M Tesa '
CBOICTBO JKHAKOCTEH IIepeaBaTh
OKa3LIBaeMoe Ha HUX JaBJICHHE 10
BCEeM HAIIpaBJICHUAM

3aKOH ApXuMeza

ABJICHHE 3JI€KTPOMATHUTHOMR HH-
IYKIIMHA

B

Orser:

YcraHOBHTE COOTBETCTBHE MeXny (I)HBH‘IGCRHMI/I BeJINUMHAMHA U (popmyna—
MH, I10 KOTOPBIM 3TH BEJIMYHHEI OIIPEAEIAKTCAH.

Baruiure B_Tabiwiy BeIGpaHHBIE LMA(PLI MOA COOTBETCTBYIOIIMMM GYKBAMM.

ITudpEI B OTBETE MOI'YT MIOBTOPATHCA.
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OHU3HYECKHE BEIHYUHbI $OPMYJIbI

A) nyTh nIpM paBHOYCKOPEHHOM NIPAMOJIMHEHHOM 1) F=G mM
. ABIKEHUH T 2
B) cuia KyJOHOBCKOrO B3aUMOAeHCTBHA 2) A=IUt

B) pa6ora 3/1eKTPUYECKOro TOKA 3) F=k 99,
- 2
r

4) s=vt

5) N=1IU -
at?

6) s=v,t+—

) o+

OTBeT:

Heckonpko uenmoBek Habilofanu mOpouecc Honéra cBoGOJHO IafaloLIero
BHHM3 KaMH4A JI0 MOMEHTa ero yaapa o 3emuio. Ha6osaTenu BrICKa3anu He-
KOTOPHBIE YTBEPIKICHHS.

Bri6epuTe fBa BEPHBIX YTBEPXKAEHHUSA U3 MepeuyHs NPUBEAEHHBIX HHXKe. B
OTBeTe YKa)KUTe UX HoMepa.

1) Ilonnas sHEPrusa KAMHS YMEHbLINAETCH.

2) Kunernueckas oHeprus KaMHs VBeJIHUYHBAETCH.

3) ¥YckopeHne KaMHS H3MEHAETCS OT HYJA A0 MAKCHMAJIbHOrO 3HAYEHMS.
4) JIBm:xeHNe KaMHS PABHOYCKOPEHHOE.

5) CropocTb KaMHSA He U3MEHAETCH.

Orser: |

B Tabiuiie npeAacTraBiaeHa 3aBUCHMOCTh MOAYJISI U CKOPOCTH ABHXKEHUS TeJa
OT BpeMeHH {:

t, c 0 2 3 4 5
v, M/C 0 10 10 0 0

Kakue n3 npuBeiéHHBIX HH)K€ YTBEPKAEHHH COOTBETCTBYIOT pe3yJbTa-
TaM sKcoepuMeHTa?

W3 mpennoxeHHOro mepedHs BeIGepHTe NBa NPABHJABHHIX. YKaKHTE HUX
HOMepa.

1) B unTepBaye BpeMeHHu oT 0 ¢ A0 2 ¢ CKOPOCTH TeJia JHUHEHHO Bo3pacTa-
adaor OMm/c ao 10 m/c.

2) B unaTepBane BpemeHu ot 0 ¢ 10 2 ¢ mpoiiAeHHHKIH TesoM OyTh paBeH
20 m. .

3) B unTepBajie BpeMeHH oT 0 ¢ K0 5 ¢ npoiiIeHHEIHA TeI0OM ITYTH paBeH 25 M.

4) B uHTepBaJjie BpeMeHH OT 2 ¢ A0 3 ‘C CKOPOCTh TeJia He H3MEHAJNAaCh,
OyTh, IPOIJEHHBIHA B 3TOM HHTEPBAJIe BpEMeHH, PaBeH HYJIIO.

5) B umHTepBajse BpeMeHHM OT 3 ¢ 10 4 ¢ IPOMJEHHBIH TeJOM IyTh pa-
BeH 10 M.

Orser: | ]
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24

25

26

Yactb 3

[na omeema Ha 3adaHus 4Yacmu 3 (3adaHus 24-27) ucnonb3yiime omdaens-
HbIl nucm. 3anuwume cHavYana Homep 3alaHusi, a 3ameM omeem Ha Hezo. Omee-
msi 3anucsieaiime 4émko u pazbopyueo.

24.

JIns1 BEITIOJHEHHA 3TOr0 3aJlaHUA UCIOJb3yHTe JabopaTopHoe o60pyAoBaHUe:
JepeBAHHBIN 6PYCOK ¢ KPIOYKAMU U PE3WHOBOH HaKJIEHKOM, TUHAMOMETD, Ha-
6op rpysos. MccienyiiTe 3aBUCUMOCTD CHJIBI TPEHHMA IPH PABHOMEDHOM JBHU-
sKeHUU JePeBAHHOro 6pyCKa II0 MOBEPXHOCTH CTOJIA OT ILIOMIaAH IIOBEPXHOCTH
CONPMKOCHOBEHMA T€JI ¥ OT CHJIBI HOPMAJILHOT'O JABJICHUA.

B 6;1aHKE OTBETOB:

1) omuIinuTe MOPALOK BHIMOJHEHUA IKCIEPUMEHTA;

2) 3amuIIuTe HalAeHHBIe 3HA4YeHUs Koa@dUINeHTa TPEeHHUHA AJA KaxKIOoro
U3MepeHUH;

3) mocTtpoiiTe rpad¥K 3aBUCHMOCTH CHJIbI TpeHUA F_ OT CHJIBI HOPMAJIBHOT'O
naByieHuA N;

4) cpaesiaiiTe BHIBOJ O XapaKTepe 3aBUCHMOCTH CHJIBI TPEHMs OT CHJIBI HOD-
MAaJIBHOTO JaBJIeHUA.

3adanue 25 npedcmaensem coboii eonpoc, Ha Komopbili Heob6xodumo BGamb
nucbMeHHbili omeem. lMonHbili omaeem OOsIXeH eK/IovYamb He MobLKO omeem Ha
eonpoc, HO U e20 pa3eepHymoe, JIo2UYecKu cefizaHHoe 060cHo8aHue.

25.

Kak BosHuKaeT pagyra Ha Hebe?

HAna 3adanuli 26—27 Heo6xo0uMoO 3anucams IOSIHOE pelleHue, ek/loYaioujee
3anuck Kpamxkoz2o ycnosus 3ada4u (flaHo), 3anuce ¢hopMyn, NpUMeHeHue KOmopbix
Heob6xodumo u docmamoyHo OnA pewieHUs 3ada4qu, a maKke mMamemamu4vecKue
npeo6pa3oeaHus U pacyémsi, NpueodAUUe K YUCSIOBOMYy Omeemy.

26.

27.

IIyna maccoi 5 r JIeTUT ropu3OHTAJNBHO cO cKopocThio 400 M/c, monazaeT B
HEMOJABHKHBIA ODYCOK Ha IOPHM3OHTAJILHOM ITOBEPXHOCTH U 3aCTPEBAET B
HeM. Ha KaKoe paccTosiHMe IpU 3TOM IepeaBuraercda 6pycoxk maccoit 495 r?
KoadpduuueHT TpeHUA MeK Ay O6PYCKOM U MOBEPXHOCTHIO CTOJIa paBeH 0,2,

W meeTcs Tpu HarpeBaTeJbHBIX CIIUPAJIHU C 9JIEKTPUYECKUM COTIPOTHBJICHHEM
3 OM KaKJas M NCTOYHHUK IIOCTOSTHHOIO TOKAa ¢ HanpAxeHueM 24 B. Hy:xuo
NMOAKJIIOYUTH 3TH CIIMPAJH K HCTOYHHUKY TOKa TaK, YTOOBI ITOJYYHJICS Ha-
rpeBaTeJib HauboJbe MmoogHocTH. 110 Kakoi U3 Tpex cxXeM cJeayeT Coemu-
HUTH 3TH CIHUPAJIH B 3JEKTPHUUYECKYIO Ienb? Beluucinure BpemMsa, 3a KOTopoe
Takoii HarpeBaTeJb HarpeeT 2 Kr Bogrl oT 28 °C xo 100 °C. Y gensHasd Temo-
eMKocTb Boabl 4200 [Ix/(kr « °C).

(T T BT

1 2 3
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BAPUAHT 9

Yactb 1

NMpu ebinonHeHuu 3adaHuii ¢ ebi6opomM omeema (1-18) obeedume KpPyHKKOM
HOMeEp NpaeuNbHO20 omeema e 3xk3aMeHayuoHHol pabome.

ITo rpadbuKy 3aBHCHMOCTH MOJAYJS CKOPOCTH IIPAMOJIMHEHHOIO ABHIKEHUSA
TeJla OT BpeMeHH Ha PHCYHKe onpefesiuTe YCKOpeHHe Tejla B MOMEHT Bpe-
MeHu t =4 c.

1) Om/c? 3) 12m/c’
2) 3 m/c? 4) 48m/c’
. v, M/ch
12f---————-—--— - '
107 | |
84--- { |
of /11
44 { i i
21 i i |
1 L | .
0 1 2 3 4 5 t,c

Ecan nop peitcrBuem cuasl 4 H Teso ABHKeTcsa ¢ ycKopeHHeM 2 M/c’, TO
Macca Tejya ’

1) paBHa 2 KT , 3) paBHa 8 kr
2) pasna 0,5 kr 4) MokeT OBITH 11060

IIpu pacrs:xkeHun npyKuHei sKecTKocThio 100 H/M Ha 10 ¢cM DOTEHIIHANL-
Haf dHeprud yupyro# gedbopmainy Npy:XHHLI paBHA

1) 10000 I 3) 1]/

2) 5000 Ix 4) 0,5 Ix

IIpu aBUKeHNU BeJOCHIIEAHUCTA II0 OKPYKHOCTH paauycoM R ¢ mocTrosaHHOMN
0 MOAYJII0 CKOPOoCcThIo 10 M/C €ero eHTPOCTPEMHUTENIBHOE YCKOPEHHE PABHO
5 m/c’. C KaKUM I[eHTPOCTPEMHUTEIbHEIM YCKOPEHHeM GyaeT ABUraThCA Be-
JIOCHIIEIUCT II0 OKPYIKHOCTH paguycoM 4R ¢ HOCTOSHHOMR 10 MOJYJIIO CKOPO-
cThio 20 M/c?

1) 2,5m/c? 3) 10m/c’

2) 5m/c? 4) 20m/c’

B runpapIMIecKoM Opecce Ha MaJIbIi OpIIeHs IUIOMAALIo 5 cM’ ieficTByeT ciia
50 H. Kaxaa cua feficTByeT Ha 60JTbIIION opImeHs Iiommaabio 0,1 m*?

1) 10000 H 3) 100H

2) 1000 H 4) 1H
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6 [1]2]3]4]
7 [1]2]s]4]
8  [1]2[3]4]
9  [1]2]3]4]
(10  [1)2]=H4]|

Momnera Jyexayia HeMOABMIKHO HA KHHUIe, HAKJIOHEHHON K FOPH3OHTAJIbLHOMR
IOBEPXHOCTH MOJ yrioM o. IIpu yBeJnyeHHH yrja HAKJOHA A0 200 MOHeTa

. , F,
ocTraJjiach HEIIOABUXHOH. quy PaBHO OTHOLIE€HHE MOAYyJIeH CHJI TPDEHHUA hut 5
1

B YKa3aHHBIX cnyqaax?

1) 2 3) cos2a
cosa

2) s1.n2a : 9 tg2a
sina, tga

JlBa OAMHAKOBEIX COCyJa IPH OJMHAKOBHIX HayaJIbHBIX 3HAYEHUAX HaBJie-
HUA U TeMIIePATYPhI FepMETHYHO 3aKPHIJIA M CTaJH HarpeBaThb. B cocyze A
HaXOAUTCA BO3AYX, B cocyle B Bo3ayx, HEMHOro BOABI ¥ HACBLILIEHHKIH map.
IIpu ogHAKOBOM HarpeBaHHH AaBJIEHHE

1) Bcocyzae A noBricuTcA GonbIrre

2) Bcocyze B nosricuTcs 6osbIiie
3) Bcocyzax A u B moBrIcUTCSH OJMHAKOBO
4) Bcocynax A u b He uaMeHuTCA

BHYTpeHHAA dHEPrus TeJia onpeaeifieTca

1) cKOpOCTHIO JBHIKEHHA H Maccoi Teja

2) TONBKO KMHETHUYECKOH 3Heprueil 6eCnOpsAgOYHOr0 ABHKEHUS YAaCTHII,
K3 KOTOPHIX COCTOUT TeJIO

3) TOJBKO MOTEHIMAJLHOM 9Heprueil B3aNMOAEHCTBUA YACTHIL, U3 KOTOPHIX
COCTOHT T€JIO _

4) KMHETHYEeCKOil 3Heprueil 6ecnopsAZOYHOro ABHKEHUS YacCTHUI U IIOTEH-
IUAJIbHOMN 9Hepruei X B3aMMOJAEUCTBUA

Ha pucyHke nmpeicTaBJIEHO PACIOJOXKE€HUE OJUHAKOBBIX IO MOAYJIO 3JEK-
TpUYeCcKHUX 3apaaoB A, B u B, sapan B nMeeT 0J10:KUTeIbHHI suak. Kako-
BBl 3HAKM 3JIeKTPUYECKHUX 3apAA0B A u B, eciix BeKTOpP paBHOAEMCTBYIOIEH
CHJI, AeHCTBYIOLIMX Ha 3apAx A co cTOpoHH! 3apsaxoB B u B, umeer Hanpas-
JleHMe, YKa3aHHOe Ha PUCYHKe?

1) A+,B+ 3) A-,B+

2) A+,B- 4) A-,B-

Os
B@ A

IIpu Hanpskenuu 12 B Ha yuacTKe mellu cuiia ToKa B nenu pasHa 6 A. Ilpu
HanpspxkeHun 4 B Ha 3TOM yuacTKe melu cuJia Toka 6yJeT paBHa

1) 1A 3) 3A

2) 2A 4) 4A
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11. Ha pucyHKe npeacTaBjieHb MarHUTHHIE JMHUM II0JA BOKPYT ABYX NPAMBIX
IIPOBOAHMKOB C IIOCTOAHHBIM TOKOM. IIpOBOAHMKM DacCHOJIOMEHH! IepIeH-
AMKYJISAPHO IIOCKOCTH PHCYHKA8, MX CeUYeHHMs HU300parkeHhl KPYKKAMH B
HEeHTPaX OKDPYMKHOCTeH, M3o6paKalomiux MarHMTHHIe JUHHMH. KaxkoBo Ha-
IIpaBJIeHHE TOKA B KAYXKJAOM M3 9THX IIPOBOAOB?

ol 11

1) B1 — x mabaopareiio, B 2 — ot HabuaogaTens
2) B1 — or gaburogaTreins, B 2 — K HaGJI0HaTeII0
3) B1wu2— k mabuarogareio
4) B1wu 2 — or HaOniogarensa

12. Ha pucyHKe OpejcTaBJeHa cXeMa Xoja Jydeil IIDH IOJy4eHMM usobpaske-
HHA IpeMeTa ¢ IOMOINbIO JIMH3EI. Ha 910l cxeMe

(2fsfs] 12

1) snwmE3a cobuparolas, H3o0pakeHue AeHCTBUTELHOE IIPAMOe

2) suH3a cobuparmasn, n3odpaxKeHne MEMMOE IIPAMOe

3) smH3a cobupaloan, u3obpaxKedne JeiiCTBUTEIbHOE IePEBEPHYTOE
4) JMH3a pacceuBaloOIiafA, H300paKeHne MHMMOe IIPpAMOe

13. Ha pHcyHKe npeacTaBJeHO paclosoxeHue coduparomeii TUH3EI, ee IJIaBHOH
OIITHYECKOM OCH, [VIABHEIX (GOKYCOB JIMH3H U Tpex npeameToB 1, 2 u 3 nepex
Heii. M300paxkerne KaKOro U3 3THX IpeAMeTOB OyJeT MHMMBLIM yBeJIMUeH-
HBIM IIDAMBIM?

[f2fafs] 13

1) Tounbko npeamera 1
2) Tonbko nmpeamMera 2
3) Touwbko npenmMera 3
4) Hwu oxHoro u3 Tpex peaMeToB

bt ¢t
- !

2F F

14. B pesyiasTaTe 3JeKTPOHHOro Gera-pacmaja siApa C 3apAfOBHIM 4YHuCJIOM 92

[RRE  14]

noJaydaeTcHa AApOo-IIPOAYKT C 3apAAOBBIM YHCJIOM

1) 93 3) 90
2) 91 4) 88

75

-
n
/]
/1
!
]
i
U



15 [1f2]3}4]

16  [1]2]3]4]

15. Ilena pgeneHMa U3MEpPUTENLHOI'O CTAKAaHA,
MMOKAa3aHHOI0 HA PUCYHKe, paBHA

1) 250 cm®
2) 50 cm’
3) 10cm’
4) 5cm’

16. Mereopur maccoi 1 Kr npudariKaeTca K IOBEPXHOCTH 3eMJIH CO CKOPOCTBIO
100 m/c. ¥Yron mexay HAIpaBJIeHHEM €ro CKOPOCTH M BePTHKAJIBIO K IIO-
BepxHOocTH 3eMau paBeH 30°. Uemy paBeH MOAYJEL CUJBI THMXECTH, JeHCT-
BYIOHIeH Ha MeTeopuT?

1) 1H 3) ~8,66 H
2) =5H 4) =10H
[ Mpoyumaiime mekcm u esinonHume 3adaHus 17-19. j

HsmeHeHusa BHyTpEHHEH SHEPIUM TeJI NPH IJIABJeHHH H Napoo6pa3oBaHuu

DHeprus, nepefaBaeMasi IIyTeM TEIUIONEPEAAYN, HABHIBAETCS KOLUYECMEOM
menaombet Q. Eciin Teso nepeaasio nyTeM Tenjionepefady APYrUM TejlaM KOJIUYe-
CTBO TEILJIOTHI @, ero BHYTPeHHAA SHEPrUdA yMeHbIuMaach. IIpn nsMeHeHNH TeM-
TepaTyphHl Tejla U3MEHEHHE ero BHYTPEeHHeH 9HepPriH NPONOPIUOHAJIBLHO U3MeHe-
HUIO TeMIIepaTypbl U Macce Teja: @ = cmAT.

KoadbdunmueHT ¢ HaswiBaeTca ydellbHOll menaoemxocmsio seujecmea. Y aeib-
Hasl TEILUIOEMKOCTDb BellleCTBA PAaBHA OTHOIIEHHUIO IE€PEJaHHOI0 TeJay KOJHUYECTBa

TeIljla K Macce TeJla U HBMEHEeHHIO €TI0 TeMIIepaTyphI: ¢ =

mAT "

BHYTpeHHAS 9HEPTUsA Tejla MOYKeT H3MEHATHCA He TOJHKO 3a CUeT U3MEeHEeHUs
KWHETHUYEeCKOIl 9HEePIruH TEeIJIOBOTO ABHM)KEHUSA €ro aTOMOB, HO U B pe3yJibTaTe u3-
MeHeHUs NOTEeHIMAJIbHOM SHEPruM UX B3auMmogeicTreus. Takue U3MeHEeHUA IIPO-
HCXOJAT NP IIPEeBPAllleHUAX BEIIECTBA U3 OAHOTO arperaTHOro COCTOAHUA B ADY-
roe. Bo BpemMs mpeBpaleHusl TBEPAOrO BEIIECTBA B KUAKOCTh MU YKUJKOCTH B
ras TeMmnepaTypa OCTaeTcs IIOCTOSHHOM B IpoIiecce IOorJolleHus sHepruu. OTHo-
mIeHue KOJHMYECTBA TEILIOThI, HeoOXOAMMOTOo AJIA IIPEBPAllleHHs KpHCTaLInde-
CKOrO TeJia IIPH TeMIIEpaType ILIaBJeHUS B »KUAKOCTh, K Macce TeJla Ha3hbiBAeTCH

Q@

yOenbHOll menaomoil niasnrenus: A= o

VaenbHas Telmora IIaBIeHUs B MexAyHapoAHOH cHcTeMe BHIDAXKaeTcs B
mxoynax Ha kurorpamm (JIxx/xr). KonudecTso TenaoTsl @, IorjomiaeMoe npu
IpeBpalleHNH KPHUCTAJUIMYECKOr0 TeJIa MacCoil m B MKHUAKOCTh, PABHO KOJHUYECT-
BY TeIUIOTHI @, BBIAEAAEMOMY IpPU MpeBpallleHUuHd M KHJIOrPaMM BellecTBa M3
YKHUJIKOTO COCTOAHHUA B KPUCTAJLIMYECKOe COCTOAHNE: @, =@, =Q =Am.

OTHolleHMe KOJHUYEeCTBa TEIIOTHI @, HeoOXOAMMOro [JiA MPEeBpaIleHusd KuI-
KOCTH B IIap IIpY TeMIepaType KHUIeHus, K Macce M XUAKOCTH Ha3LIBAETCH

- g Q
yodeavHoil menaomoil napoobpa3oeanuLr: r=—.
- m
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YrnenbHas TelsioTa mapooOpasdoBaEusa B MesxIyHAPOJAHOM CHCTeME BEIpayKaeT-
ca B Koyaax Ha KuiorpamMm ([[x/kr). KonuuecTBo TemnoTe Q,, morJoniaeMoe
NpH IPEeBPAIeHUH JKUJKOCTH MAcCod m B map, paBHO KOJHWYECTBY TEILIOTH @,
BBIJEJIIeMOMY NIPH NIpeBpamieHuH /M KUJIOTPAMM I1apa B JKUAKOCTD:

Q =Q,=Q=rm.

Ha pucyHKe IpejcTaBieH rpaduK 3aBUCHMOCTH TeMIEPATYDHI BOABI OT BpeMe-
HHU 1npu HarpeBaHHH 0,1 Kr BOABI C IOCTOAHHON MOUTHOCTHIO 1 KBT. HaxkaoHHEIH
y4acToK rpaduka, oTHocsamuiica K uHTepBasy BpemeHu 0—-21c, cooTBercTByeT
NpoIeCCy HAI'DEBAHUA JIbAA, YYACTOK B MHTepBaje 21-54 ¢ — 1uaBjeHHIO JIBJA, B
uaTepBasie 54—96 ¢ — HAIDPEBAHMIO YKHIAKOU BOALI, B unrepsaie 96-322 ¢ — ucna-
PEHMIO KHUAKOM BOJHI, ¢ > 322 ¢ — HarpeBaHMIO BOASHOrO mapa.

T °C A /
100 -

-100

1t ¢

21 54 /100 200 300 322
. 96

17. Ilo rpaduKy Ha PHCYHKe OIIPeJeJINTe, CKOJIbKO CEKYHJ AJHJICA mpomece na-

l2fsle] 17

poobpasoBaHu4. ‘
1) 33¢ 3) 96 ¢
2) 54c¢ 4) 226 ¢

18. Ilorpaduky Ha pUCYHKe ¥ M3BECTHEIM 3HAUYE€HHUAM MACCHI BOABI M MOIHOCTH
TEIJIONEePefauH ONIPEJeINTE YACIBLHYIO TeIlJIOEMKOCTS JIbJA.

[2fsfel 18

1) 4200 qx/(kr - °C) - 3) 2100 Mx/(xr - °C)
2) 3300 MTx/(kr - °C) 4) 10 Oexc/(xr - °C)

Mpu ebinonHeHuu 3adaHusi 19 ¢ pa3eEépHymMbIM OMeemMoOM ucCronb3yiime om-
denbHbil nucm. 3anuwume CHavana HoMep 3aldaHusi, a 3ameM omeem Ha Hez0.
lMonHbiil omeem AosmeH sKoYampb He MOJ/IbKO omeem Ha eonpoc, HO U e20 pas3-
eépHymoe, f102u4ecKu cesizaHHoe 060CHoeaHue.

19. [Ilo rpa¢uky Ha pPHCYHKe M3 TEKCTA M M3BECTHHIM 3HAUEHMAM MACCHI BOABI U
MOIIHOCTH TeIIONEePeJadyyl ONpefesnTe YIAEJIbHYIO TEIUIOTY HapooOpa3oBaHUA

19

BOAEGI.

7
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20 0
o1 AlEE

inn

Yactb 2

llpu ebinonxeHuu 3adaHull ¢ Kpamkum omeemowm (3adaHusi 20-23) Heob6xodumMo
3anucamsb omeem 8 yKkasaHHOM 8 meKkcme 3adaHusi Mecme.

20.

21.

YcraHoBUTE COOTBETCTBUE MEeXAy TeXHHYECCKNMH YCTDOﬁCTBaMH u ¢pusuue-
CKHMH 3aKOHOMEPHOCTAMH, JIeKAIIlUMH B OCHOBE IIDUHITUIIA UX JeiicTBUA.

3anuinure B TaGAMIlY BEIOpaHHEIe IMGPHI O[] COOTBETCTBYIOIUME GYKBAMH.

ITudps! B oTBETE MOT'YT IIOBTOPATHCS.

TEXHUYECKHE
YCTPOMCTBA

A) 6s0x

B) mosnynpoBoAHUKOBBIN JUOK
B) anexTpoaBuratenn

OHU3NIECKHE
3AKOHOMEPHOCTH

1Y)

2)

3)
4)
5)

6)

JAeHcTBHe CUJIBI AMIIepa Ha IIPo-
BOJHUK C TOKOM B MATHUTHOM
mnoJie

PaBHOBeCHe Teja, UMeIoniero
OoChb BpallleHUs, IPU PaBEeHCTBE
HYJII0O CYMMBI MOMEHTOB CH.JI
3aBMCHUMOCTH CHUJIBI YIIPYTOCTH
oT gedbopManuu Tejaa
OJJHOCTOPOHHASA IIPOBOJAUMOCTD
p-n — Iepexona

ABJIEHUE 3JIEKTPOMATHUTHOMN
UHIYKOUU

OJTHOCTOPOHHSAS IIPOBOJAUMOCTD
TIOJIYIIPOBOJHUKOBBIX MaTe-
puajos

B

OTBerT:

YeraHOBHUTE COOTBETCTBHE MeKAy GUINUECKMMH BeIHUMHAMHU U dopmya-
MU, II0 KOTOPBIM 3TH BeJIMUHHBI ONIPEeIAIOTCA.

SanumuTe B Tabauily BeIOpaHHEBIE IUGDHI O] COOTBETCTBYIOIUMH OyKBaMM.
ITudpsl B oTBETE MOT'YT HOBTOPATHCA.
OU3NYECKHUE BEJINYNHbBI DOPMY.JIbL
A) IeHTpPOCTPEMUTEBLHOE YCKOPEHHe 1) F=@G mM
B) cmwia KyJIOHOBCKOTI'O B3aMMOEHCTBHUSA rt
B) paGora cHiIbI IpH IPAMOIUHEHNHOM ABHAKECHHUA 2) a= yi
2s
a9
3) F=k ‘22
r
2
4) a= L
r

5) A=Fs-cosa
6) A=Fs-sina

OTBerT:
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22,

23.

Yenosex HaOMIOAas Ipomecc cBOGOAHOro majeHMsa sa6joxka. OH BRICKasay
HEKOTODbIE YTBEDKIACHHA.

BriGepuTe nBa BepHBIX YTBEPKACHUA U3 NepeuHsaA NPUBEAEHHBIX HIKE. B
OTBETE YKAXKUTE HX HOMepa.

1) [Bu:xeHue s16,0Ka PABHOYCKOpPEHHOE.

'2) VYckopenmne s6,10Ka U3BMEHSAETCA OT MAKCHMAJILHOTO 3HAYEHHUSA [0 HYJIA B

MOMEHT ITaJleHuA.

3) CkopocTh a6JI0Ka U3MEHAETCA OT MAKCHMMAJbHOIO 3HAYEHHUA N0 HYJA B
MOMEHT IaJAeHUA.

4) Ilonmas sHeprus si0JJOKa yMEHbIIAETCA.

5) IlorennuanbHasa sHeprusa A0J0Ka H3MeHAETCA OT MAKCHMAJHHOIO 3HA-
YeHUs [0 HYJIA.

OtseT: L J

B rabnuie npeacTasjieHa 3aBUCHMOCTDb MOAYJIA U CKOPOCTH ABHMXKEHUA Tella
OT BpEMEHH 1:

t,c 0 1 3 5
v, M/c 0 1 1 2

Kakue 3 npuBeiéHHBIX HH)KE€ YTBEPXKJEHHII COOTBETCTBYIOT Pe3yJIbTa-
TaM 3KCIIepUMeHTa?

N3 npeAsoxeHHOro mepedyHs BhIGepHUTEe ABA NMPABUJbHBEIX. YKAXKHUTE UX
HOMepa.

1) B unrepBane BpeMeHu oT 0 ¢ g0 1c ycKopeHue Tejia OBLIO PaBHO
1m/c. )

2) B unrepsane Bpemenu ot 0 ¢ 10 1 ¢ myTs paBen 1 M.

3) B uHTepBane BpeMeHM OT 1 ¢ K0 3 ¢ CKOpPOCTh Tejia He M3MEHAJIACH,
nyTh, IPONeHHBINA B 3TOM HHTEpPBaJjie BpDeMeHH, PaBeH HYJIIO.

4) B unTepBaJe BpeMeHH OT 1 ¢ 0 3 ¢ ABMKEHHUE Tesa OBIJIO paBHOMeEp-
HBIM.

5) B uHTepBajie BpEeMEHH OT 3 ¢ JO 5 ¢ yCKOpeHHe Teja OBLIO PaBHO
1mM/c%

OTBeT; [ » _ l | I

Yactb 3

HAns omeema Ha 3adaHus yacmu 3 (3a@aHusi 24-27) ucnonwb3yiime omodens-
HbIl nucm. 3anuwume cHa4ana Homep 3adaHus, a 3amem omeem Ha He20. Omee-
mebi 3anucbiealime 4émko u pazéopyueo.

- 24.

A BBINOJHEHHsI 3TOro 3ajaHUA HCHOJbL3yiTe JaGopaTopHoe 06opyaoBa-
HHEe: HU3MEepPUTENbHEIH IMJIMHADP, AWHAMOMETD, AJIOMHUHHEBHIM IIUJIUHID.
PaccuuTaiiTe 3HaYueHNe apXUMeJOBOH CHJIBI, JeHCTBYIOIIEH HA aTOMUHHE-
BBbIHA UHMJIHHJP [IPU IIOJHOM €ro NOrpy:KeHuu B Boay. Ompejennre 3HaYeHUE
3TOI CHJIBI SKCIEPHMEHTANBHO U CPABHHUTE PACYETHOE M HKCIEPUMEHTAIb-
HOe 3HAUYeHUd.
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25

26

27

B 61aHKe oTBETOB:

1) onumnTe NOPAAOK BHIIIOJHEHUSA JAHHOTO 9KCIIEPUMEHTA;

2) BBHIIIOJIHUTE pacyeT apXHMeJOBOH CHJIBI, HMCIIOJIB3YA Pe3yJbTATHI M3Me-
peHuii 06'beMa INJINHADA;

3) BBHIIOJHHTE U3MEPEHHUA APXHUMENOBOM CHJILI, UCIOJIb3yd AUHAMOMETD U
COCY/I C BOJOH;

4) cpaBHUTe pe3yJIbTAThI pacyeTa U U3MEPeHU .

3adanue 25 npedcmaensiem co6oii eonpoc, Ha komopbili Heobxodumo damb
nucbmMeHHbIli omeem. [onHbili omeem GosDKeH eKMOYamb He MONILKO omeem Ha

80MPOC, HO U e20 pa3sepHymoe, J1I02u4eCKuU cefA3aHHO€ QGOCHOGGHUG.

25. Kak ob6pasyrorcs obsaka B arMmochepe 3eman?

HAna 3adanulli 26-27 Heo6xoOuUMO 3anucamb NOJIHOE peuleHue, si/lloYaouiee
3anuck Kpamkozo ycnoeus 3adayqu ([jaHo), 3anuck ¢hopmyn, NpuMeHeHUe KOmopbix
Heob6xo0umMo u docmamoyHo Ons peuwieHus 3adayu, a maKkKe Mamemamu4yeckue
npeobpasoeaHus u pacyémsai, npusodsujue K YUC1080My omeemy.

26. Omnpegesure Maccy rpysa, KOTOPHIM HY’KHO COPOCHTH C aspocTraTra Maccou
900 Kr, ABHKYII[erOoCA PABHOMEPHO BHU3, YTOOLI a3pPOCTAT CTAJ JBUTATHCHA C
TaKo# ke II0 MOAYJII0 CKOPOCThIO BBepX. Ha aspocrat JeiicTByeT apxumeno-
Ba cuia F, = 8000 H. Cuny F compoTHMBJIEHHsI BO3AyXa HIPH IOAbeMe H
CIyCKe CUUTATh OLMHAKOBOM.

27. Ha pucyHKe IpeicTaBjieHa CXeMa 3JeKTPHUYEeCKON IlelM ¢ TpeMsd OZWHAaKO-
BhIMH pe3ucropamMu R, R,, R,. Ha pesuctope R, BblJejifieTCs MOIHOCTb
ajeKTpudecKoro Toka 6 Br. Kakas MoOLIHOCTE 3JIeKTPHUYECKOrO TOKA BHIJe-
JAeTcd Ha peauctope R,?

+

-
la

R, - R;
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BAPUAHT 10

Yacte 1

Mpu ebinonneHuu 3adaHuli ¢ ebibopom omeema (1-18) obeedume KPyWKKOM
HOMep npasu/ibHO20 omeema 6 3K3aMeHayuoHHoll pabome.

»
1. TIlo rpadmKy 3aBHCHMOCTH MOJYJIA CKOPOCTH IPAMOJHHEHAHOr0o ABUKEHUA

TeJla OT BpeMeHH Ha pHCYHKe OllpefieIuTe YCKOPEHHWE Tejla B MOMEHT Bpe-
menu t = 0,5c.

]
]
i
I
1
'
|
2

. N ] >

0 1 3 4 5 tc
1) om/c’ 3) 4m/c’
2) 2m/c’ 4) 8m/c’

2. Ecuu Teno JBHUKETCSA PAaBHOYCKODPEHHO U NIPAMOJMHEHHO, TO PaBHOAEHCT-
BYIOIIlasl BCeX IIPUJIOKEHHBIX K HEMY CHJI
1) He paBHa HYJIIO, IOCTOAHHA II0 MOJAYJIIO M HAIIPABJIEHUIO
2) He paBHa HYJIIO, IOCTOAHHA 110 HAIIPaBJIE€HNIO, HO He 110 MOLYJIIO
3) paBHa HYJIO
4) paBHA HYJIIO UJIH IOCTOAHHA 10 MOZYJIIO X HANIPaBJIEeHUIO

3. Ima Tena Maccoil 2 Kr KaXXJoe JBUTaJIUCh HaBCTPedy APYT APYTY ¢ OAMHAKO-
BEIMH 110 MOZYJIIO CKOpocTAMH 5 M/c. TTocie HeynIpyroro CToJIKHOBEHHA 06a
TeJla OCTAHOBUJIMCH., I3MeHeHHe CYMMBI UMITYJILCOB ABYX TeJ B pe3yJIbTaTe
STOr0 CTOJIKHOBEHUA PABHO
1) 20kr-m/c 3) Okr-m/c
2) 10kr-m/c 4) —20kKr-m/c

4. Ha pucyHxke npeacrasieH rpahUK 3aBUCHMOCTH CMELIeHHA X TeJa OT I10JIO-
JKeHUA PABHOBECHUS C TEYEHHMEM BPEMEHH ! IPH rapMOHHMYECKHX KoJebaHH-
sax. Yemy paBHBI aMIIUTY a8 X, KoJeGauuit u nepuod T KoneGanuii?

X, cM A

2F7 /\
0 3 —

) ISR

1) x,=2cm,T=1c 3) x,=2cm,T=4c
2) x,=2cMm,T=2c 4) x,=4cm,T=4c
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5 [ifsfa
6 [12[s]4]
7 [2s4
8  [2fel
9 [ffsl4

Ha uenoseka, caenaBiiiero BhIJOX 1Iepe] NOTPYKeHHUEM IO BOAY, II0J BOAO
meiictByer cuna Apxumena 700 H. KakuMm npuMepHO CTaHeT 3HadYeHUe
9TOM CHJIBI IOX BOZOM, eCIM Iepe] HOTPY»KeHHMeM deJOBeK BAOXHET 5 AM’
BO3ayxa?

1) 750 H

2) 705 H

3) 700 H

4) 650 H

Ha pucyske mpezacraBieH rpadHUK 3aBUCUMOCTH Aa, u/c?

MOAYJA YCKOPEHUA NMPAMOJINHEHHOTO ABHXKEHUA

TeJla OT BPEMEHH. Hpn Havyajie ABHXXEHHUA U3 CO- 5

CTOAHHUA ITOKOA CKOPOCTH TeJia uepes3 Tc pPaBHa

1) Om/c 3) 25mM/c £, ¢
2) 5Mm/c 4) 35m/c O 5 o

Ecau B cTakaH ¢ Bogoi OPOCUTH HECKOJBKO KPUCTANJIOB MapraHiloBKH, TO B
pesyJbTaTe paCTBOPEHHA MapraHIOBKM OKOJIO AHA CTaKaHa CHauyaja obpa-
3yeTcs TOHKHH TeMHO OKpAIlleHHBIH CJI0M pacTBOpa, a ocTajlbHas BoJa OCTa-
eTCHA CBEeTJIOM. 3aTeM B pe3yJjbTaTe TeIlJIOBOTO ABHXeHHA MOJIEKYJBI pac-
TBOPDEHHOrO BeIleCTBA IIPOHMKAIOT B NPOMEXYTKHU MeXAYy MOJEeKyJIaMH
KUAKOCTH U IIOCTENEHHO BCS BOJA OKA3bIBAETCSA PABHOMEDHO OKpAalIeHHOH.
9T0 ABJIeHUEe Ha3bIBaeTCs

1) muddysueit

2) OpPOYHOBCKHMM JBHIKEHUEM

3) TenJI0BBIM ABHIKEHNEM

4) koHBeKIMeil

ITpu nepexoae BOABI U3 XKUAKOTO COCTOAHUA B KPUCTAJINYECKOE COCTOAHNE
IJIOTHOCTH JIbJA OKa3bIBAE€TCS MEHbIIle IJIOTHOCTH XKHUAKOMH BOJABI IIOTOMY,
YTO B KPUCTAJLJIE JIbJA

1) ob6paayroTrcd MyssIpbKH BO3AyXa

2) paccTOAHHA MeXIY MOJIEKYJIaMH MEHbIIIe, YeM B XKUAKOM BoJe

3) paccToAHHSA MeXIy MOJIEKYJIaMH GoJblile, YeM B KUAKOM BOjie

4) paccTosiHMA MeXIy MOJIEKYJaMH TaKHe YKe, KaK B dKUIKOH BoJe

BJIeKTpPISaI.[I/IH HeﬁTpaJII:HhIX TeJI IIPU COIIPUKOCHOBEHHUH obpAcCHAeTCA TEM,
4TO

1) npu CONPUKOCHOBEHHM TeJ BO3HHUKAIOT OJHOMMEHHLIEC 3JEKTPUUYECKHE
3apAAbI U paCIpefelATCA MEeXKAY 3TUMHU TeJIaMU

2) oT Tesna ¢ GONBLUINM 3JIEKTPHYECKUM 3aPAJOM YACTb 3aPAMOB IEPEXOLUT
K TeJy C MEHBIINM 3JIEKTPUYECKHUM 3apAA0M

3) 4YacTb 3JIEKTPOHOB ¢ 060JI0UYEK ATOMOB OJHOTO M3 TEJ IEPEXOAUT K aTOMaM
APYTroro Tejsa, Teja NpuoGpeTaroT npy 3TOM OJHOUMEHHbIE 3aPAAbI

4) 4acTb 3JIeKTPOHOB ¢ 060JI0UEK aTOMOB OJHOT'O M3 TeJ IEPEXOAUT K aTOMaM
JPYroro TeJia, Tejia IPUOOPETAIOT IIPKU 3TOM Pa3HOMMEHHBIE 3apAAbl
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10. B s1eKTpHYECKYIO L{ENb BKJIIOUEHH YeThipe JeKTpUIecKHe JaMIbl (CM. pH-
cyHOK). Kakpe 13 HUX BKJIIOUEHEI [T0CJIEA0BATEIbHO?

[f2fsfa] 10

1) Toapko jammnel 2 1 3
2) Toasko nammel 1 u 4
3) Jlamner1,2u 3

4) Bce yeThIpe JIaMIIbI

11. TlIpu mponmycKaHMM MOCTOSAHHOrO TOKA Yepe3 KATYIIKY BOKPYT Heé BOZHHKJIO
MarauTHoe 1oJie. OHO OGHApY KUBaeTCH 10 ASHCTBHUIO HA MATHUTHYIO CTPEJIKY
M MO CIIOCOOHOCTH HAMArHWYUBATD KeJIE3HBIH CTepyKeHb, BCTABJCHHEIM B Ka-
TYIIKy. B KAKOM ciryuae 5TO MATHUTHO® IT0JIe TOKA KATYIIKH HCYe3HET?

[2fala] 11

1) Ecnu yOpaTs U3 KATYILIKH CTAJBHON CTEpKeHb

2) Ecnu y6paTh MarHUTHYIO CTPEJIKY

3) Ecuu y6paTh CTaJbHOM CTEPKEHb I MATHUTHYIO CTPEIKY
4) Ecuu BHIKJIOYHUTD 9JIEKTPUYECKHUI TOK B KaTyIIKe

12. CBoiicTBO IPAMOJHUHEHHOr0 DPACIpPOCTPAHEHHsS CBeTa OOHApYKUBaeTcs B
ABJIEHUH

[J2lEla 12]

1) obGpasoBaHuA pagyry mnocje ZOKAA

2) oTpakeHHUA cBeTa

3) mpenoMJeHHs cBeTa

4) o0pasoBaHHSA TeHEH 3a HEIPO3PAYHBIMHU [IpeAMETaMH

13. ¥a mpencrapieHHBIX Ha PUCYHKE CXeM JaeT BO3MOMXHOCTh BKJIIOUATH KaK-
AYIO U3 ABYX JJaMII He3aBHCHMO OT JPYroi TOJIbKO cXemMa 1IoJ HOMepoM
D1 2) 2
3) 3 4) 4

[2lafe] 13

S

i
f

3

14 Paccesnne aibtha-4acTHIL IIpH IIPOXOKAeHNA Yepe3 TOHKHE CJIOH BeIlecTBa
B onbiTax Pesepdopaa mpomcxoawio B pe3yJbTaTe€ WX B3aMMOAEMCTBUA C
ATOMHBEIMHM AJPaMM C IIOMOIILIO CHJI

[lzlsfa  14]

1) 3JEeKTpHYEeCcKOro B3auMOIeHCTBUSA
2) MarsEMTHOrO B3aMMOZAEMCTBUA

3) rpaBUTALIMOHHOrO B3aMMOAEHCTBUA
4) sgepHOro B3aMMOJeHCTBUSA
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15. Ha pucyHKe noKasaH KOHEYHBIH pe3yiabTaT OIbITA IO IIPEeBPAaIlleHHI0 MeXa-
HUYECKOH SHEPTrHH B TEILIOBYIO. TepMoMeTp, BCTaBJeHHBLIH B NNACTHUIHH,
IIOKa3pIBaeT TeMIepaTypy IJIACTHJIMHA IOcje yAapa Iuapa, KOTODBIH
ymaj ¢ HeKOTOpoi BeicoThl. HauaneHas TeMnepaTtypa mjiacTHUiInHa 6Grlia
pasHa 20,3 °C.

ITorpemsocTs u3MepeHui
TEeMIEepATYPhI ¢ IIOMOIILIO IIO-
KasaHHOI'0 Ha PHCYHKe DJJIeK-
TporHoro repmomerpa 0,1 °C.
Hackonbko uM3MeHHJIAChb TeM-
Iepatypa IJIaCTHJIMHA B pe-
3yJLTATE OMBITA?

1) 4,8°C

2) 4,8°C =0,1°C
3) 20,3°C+0,1°C
4) 25,1°C+0,1°C

16. Meteoput maccoit 1 Kr npubIHKaeTCA K IIOBEPXHOCTH 3eMJIHU CO CKOPOCTRIO
100 m/c. ¥Yronm mexay HaIpaBJIeHHEM ero CKOPOCTH H BEPTHKAJbIO K IIO-
BepxHocTH 3emuin paseH 60°. Uemy paBeH MOAYJb CHUJIBI THMKECTH, JeHcT-
BYIOIIIeH HA METEOPHT?

1) =10H 3) =5H
2) =8,66 H 4) 1H
lpoyumaiime mekcm u ebinosiHume 3adanust 17-19. J

UcnapeHne u KOHIeHCAITHA

Y IOBEpPXHOCTH XHAKOCTH Ha aTOM HJIH MOJIEKYJaY HEHCTBYIOT CHJBI IPHUTA-
JKeHUA APYrux yactul teja. OcBoO6OJUTHECA MOXKET JIHIIL YacTHIA, 001aAaoInas
KUHETUYECKOH 3Hepruei, HOCTATOYHOM AJs IIPEOJNOJIeHUS OEACTBUSA 3TUX CHJI.
Ilepexopn BeillecTBa U3 KUIKOI'O COCTOAHUSA B ra3000pa3Hoe COCTOSHHE Ha3bIBAET-
cdA ucnapenuem. VicnapeHrue IIPOUCXOAUT IIPH JIIO00H TeMIlepaType, HO MHTEHCHB-
HOCTB IIpOIlecca HCIapeHus YBeJIUYHMBAETCH C BO3pacTaHHEM TeMIeparypsl. [Ipu
HCIIapEeHUU C TIOBEPXHOCTH TeJia BBIPHIBAIOTCA CaMble OBICTPHIE YaCTUIIbI, CPEAHAA
9Heprusd TeIlJIOBOrO ABMXKEHHA OCTABIIMXCA YACTHI][ YMEHBIIIAETCH, TeMIepaTypa
TIOHUXKaeTCH.

Ilepexon razaoo6pasHOro BeilleCTBa B JKUAKOE COCTOSHHE HA3LIBAGTCS KOHOEH-
cayueill napa. Ilpu onpeeleHHOM 3HAaYE€HUH KOHIIEHTPAIIUH MOJIEKYJI IIapa C IIo-
BePXHOCTH TeJjla BbLIETaeT CTOJbKO e YacTHIl, CKOJbKO BO3BpaillaeTcs 00paTHO.
Tas, HaxoaamWiicd B TAKOM PaBHOBECHH C KUAKOCTBHIO, HAa3bIBAETCH HACHLULEH-
Hbuim napom. a3 Ipu JaBjaeHUM HHXKE JABJEHUS HACHIIEHHOrO I1apa Ha3blBaeTcA
HEHACLLULeHHbLM NAPOM.

IIpn yMeHbIIeHNH KOHLEHTPAIIMN MOJIEKYJI I1apa HaJ IIOBEPXHOCTBIO KHULKO-
CTH CKOPOCTh HCIapeHHs >KHAKOCTH BO3pacTaeT H3-3a YMEHbIIEHHA CKOPOCTH
KOHZeHcanuu napa. [IoaToMmy MOKpEIe Belln OBICTpee COXHYT Ha BeTpy. B 3akprl-
TOM COCYZe IPOIeCC UCHAPEHUS KUJKOCTU IIPOAOJKAETCA A0 TeX Iop, IIOKa He
HUCIApUTCA BCA *KUAKOCTh HJIX MOKA Map He CTaHeT HachIeHHBIM. C MOBBIIIIEHH-
€M TeMIIepaTyphl TeJia BO3PAaCcTaeT CKOPOCTh MCIIAPDEHUS U IIOBLINIIAETCHA AABJIEHUE
HaCHIIIIEHHOTO Tapa.
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BaakHocTh BO3ayxa. Bo MHOrMX NpPHMpPOZHBIX IpoOIECCaX ¥ B IOBCEAHEBHON
JH3HH JIOAell BaKHYIO DOJIb MIDaeT BJIAXKHOCThL aTMocepHoro Boszyxa. Afco-
JIOMHOIL 8]LAKCHOCMbIO P BO3AYXA HA3bIBAETCA ILUIOTHOCTh BOASAHOIO I1apa B I'paM-
MaX Ha Ky6HYeCKHil MeTp Bo3ayxa.

OTHomeHue JaBJIeHUA P BOAAHOTO I1apa B BO3AyXe K JaBJI€HUIO D, HACHII[EHHOTO
BOASHOTO Iapa IIpU JaHHOH TeMIepaType HA3bIBAETCA OMHOCUMELbHOI BAAHCHO-
cmbio @ BO3Ayxa. OTHOCUTENbHAA BJIAYKHOCTh BHIPAXKAETCA B IIPOIEHTAX:

0=-2.100%.
Do

Korpa remnepaTypa Bo3gyxa MOHMMXKaeTcA O TAKOro 3HAYEHHMSH f,, IIPU KOTO-
POM HMEKIIMHACA B BO3JyX€e BOAAHOM ITIap CTAHOBUTCA HACHIIIEHHBIM, HAUMHAETCH
Ipoliecc KOHAeHcaluu BoAbl. Kaniu Boasl, obpasyonuecs B TaKOM Ipoliecce Ha
JHUCTbAX PaCTeHWH, Ha3bIBalOT pocoit. Iloaromy TemnepaTypy #, mepexoxa BoAs-
HOr'0 IIapa B COCTOAHHe HachIIMIeHUs Ha3bkIBAIOT MOo4Kol pocvl. U3MepuB Temmepa-
TYPY, IPH KOTOPOii 06pa3yeTcs poca — TOYKY POCHI /, — MOXXHO Y3HATh JaBJIeHUe
P BOAAHOTO Napa B BO3ayXe IIo Tabauiie.

YMeHUe U3MeDATH BJIAXKHOCTL BO3AyXa ObIBaeT HE0OX0AUMO B GBITY M Ha IIpPO-
n3BoJACTBe. B Bo3ayxe ¢ HUBKOII BJaKHOCTBIO C IOBEPXHOCTH TeJIa YeJIOBEKA IIPO-
HUCXOAUT UHTEHCHBHOE HCIIAPEHHE BJIATH, BHICHIXAIOT CJIH3UCThIE 000JOYKH AbIXAa-
TeabHBIX nyTei. IIpu oTHocurenpHO#l BaaxkHocTH 100% mnpekpaiqaercs
HUcIapeHHe BOALI C IOBEPXHOCTH Tesla. ITO 3aTPYAHAET TEPMODPETyJISALUIO YeJoBe-
YeCcKOTO opraHuama. Jljas uyesioBeKa BpefieH CJHMIIKOM CYXOil M CJIMIIKOM BJIaXX-
HEeI Bo3nyx. HauboJsiee 6;1aronpusaTHOR AJIA YeJOBEKA SABJSAETCS OTHOCHUTEJIbHASA
BaaxxHocTb oT 40% 10 60% .

JlaBjeHHe p 4 IJIOTHOCTL 0 HACEIIEHHOTO BOAAHOTO Mapa
IIPH PA3JIMYHOH TeMIepaType

t,°C p, klla p, /M t,°C p, klla p, /M
-20 0,10 0,88 18 2,06 15,4
-10 0,26 2,14 19 2,20 16,3
-5 0,40 3,25 20 2,34 17,3
0 0,61 4,85 21 2,49 1834
1 0,66 5,20 22 2,64 19,4
2 0,71 5,57 23 2,81 20,6
3 0,76 5,95 24 2,98 21,8
4 0,81 6,37 25 . |. 3,17 23,1
5 0,87 6,80 26 3,36 24,4
6 0,94 7,27 27 3,56 25,8
7 1,00 7,70 28 3,78 27,3
8 1,07 8,28 29 4,00 28,7
9 1,15 8,83 30 4,24 30,3
10 1,23 9,41 40 7,38 51,2
11 1,31 10,0 50 12,33 83,2
12 1,40 10,7 60 19,91 130
13 1,50 11,4 70 31,16 198
14 1,60 12,1 80 47,30 354
15 1,70 12,8 90 70,09 424
16 1,82 13,6 100 101,32 598
17 1,94 14,5 200 1555 7099
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17. AGCOJIIOTHOI BIaYXHOCTBIO BO3yXa Ha3bIBaeTCA

1) Macca mapoB BOJBI B BO3AyXe

2) nmaBJjeHHe IApOB BOAHI B BO3AyXe

3) IJIOTHOCTH BOASHOrO Iapa B rpaMMax Ha KyOMueCcKUil MeTp BO3AyXa
4) nNJIOTHOCTH BOASAHOrO IIapa B KMJIOrpaMMax Ha KyOH4YeCKHii MeTp Bo3ayxa

18. KakoBo 3HayeHHe TOUKHU POCBHI IIPU IJIOTHOCTHU BOAAHOIO Ilapa B BO3AyXe

10,0 r/m’?
1) 1,31 klla 3) 11°C
2) 10°C 4) 50°C

Mpu esinonHeHuu 3adaHusa 19 ¢ pa3eEpHymbiM omeemom ucnoss3ylime om-
denbHbill nucm. 3anuwiume cHavYana HoMep 3adaHusi, a 3ameM omeem Ha Hez20.
MonHeili omeem do/mkeH eK/IlOYamb He MOJILKO omaeem Ha 80MnpPOC, HO U e20 pas-
eépHymoe, 102uYecKu cesi3aHHOe 060CcHOBaHUe.

19. TIlpu Ttemnepatrype 29 °C pgaBieHue BOAAHOTO mapa B BO3AYXe PAaBHO
1,00 xIla. KakoBa oTHOCHTEIbHAA BJAYXKHOCTh Bo3ayxa?

Yactb 2

MNMpu esinonHeHuu 3adaHuli ¢ kpamKuM omeemowm (3adaHus 20-23) Heo6x00uMo
3anucames omeem 6 yKa3aHHOM 6 meKcme 3alaHusi Mecme.

20. YcranoBuTe COOTBETCTBHE MEXAY IPUGOPaMM ¥ (GU3NUECKUMM 3aKOHOMEp-
HOCTSIMH, JIEXKAIUMHU B OCHOBE IIPMHIINIIA UX JeHCTBUA.

3anuiuwre B TabmuIly BhIGpaHHBIE LGPl [IOX COOTBETCTBYIOIIMMM GyKBaMH.
Iudpe1 B oTBETE MOTYT [IOBTOPATHCA.

IIPUBOP OPU3NIYECKHE
3AKOHOMEPHOCTH

A) KUAKOCTHBIA TEPMOMETP 1) saBHCHMOCTB CHJIBI, JeICTBYIOIIEH

B) guaamomeTtp Ha IPOBOAHUK C TOKOM

B) xkuakocTHbIi GapoMeTp B MATHUTHOM II0JIe, OT CHJIbI TOKA

B IPOBOJHHKE

2) pacmiupeHUe XKUIKHUX TeJI IIPH Ha-
rpeBaHNK

3) 3aBUCHMOCTE CHJIBI YIIPYTOCTH OT
AedopManuu Tesa

4) cBO¥CTBO KUAKOCTEI IIepesaBaTh
OKa3bIBaeMoe Ha HUX JaBJIEHHe 110
BCEM HalpaBJIeHUAM

5) uU3MeHeHHe aTMOocdepHOro AaBie-

' HWA C BBICOTOMH

A B B

OTBerT:
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21. VYcTaHOBHTE COOTBETCTBHE MEXAY (PUSHYECKUMH BeJIMIHMHAMH U dopmyna-

22,

23.

MM, II0 KOTOPBIM 3TH BEJIMYMHEI OIIPEAe ISAIOTCS.

Bamuminre B Tabiuny BhIGpaHHBIE HUMPHI HOA COOTBETCTBYIOIIIMMU OyKBaMM.
ITx¢pr1 B 0TBETE MOT'YT HOBTOPATHCA.

OUSNYECKHE BEJIUYHNHBI DOPMY.JIbI
A) BanpsKeHnue 1) F=@G mM
B) cuia rpaBUTaIMOHHOIO B3aMMOAEHCTBUS T
B) naBnenue 2) U= é

q

3) F=rdd
r
4) =4

5) p=

M al

A B B

OtBer:

HeckosbKo uesioBeK HAGIIOAAIM IPOLECC TTOJIETAa MAYa OT MOMEHTa ero 6po-
CKa BePTHKAJNBLHO BBEDX A0 MOMEHTA AOCTHKEHHS UM BepXHeil TOUKH M BHI-
CKAa3aJId HEKOTODbIE YTBEPIKISHHUA.

Bri6epuTe ABa BEepHBIX YTBED)KAEHHS U3 IepeUYHA NPUBEAEHHBIX HUXKe. B
OTBeTe YKaXKHUTe UX HOMepa.

1) BuxeHune Ma4ya PABHOYCKODPEHHOE.

2) IToreHuHanbHAsA SHEPrUsa MAYA YBEJIUUNBAETCSH.

3) ¥YckopeHMe Msaya USMEHSAETCSA OT MaKCHUMAaJILHOTO SHAUEHHUA A0 HYJIA.

4) IlonHas sHeprus Ms4ya YyMeHbIIaeTcH.

5) Kunermueckasi 9Heprusi Ma4a He U3MEHAETCS.

OtserT: L j

B rabsune npejcraBieHa 3aBHCHMOCTb MOJAYJIS U CKOPOCTH ABHYKEHUSA TeJla
OT BpeMeHHU ¢:

t,c 0 1 3 5
v, M/C 0 2 2 4

Kakue U3 IpUBeAEHHBIX HHUXKe YTBEPIKAEHUN COOTBETCTBYIOT pe3yJbTaTaM

9KCIIepUMEHTa ?

W3 npeanosxeHHOro nepedHs BhIOepHUTE ABA MPABUJIbHBEIX. ¥ KAXKUTE UX HO-

Mepa.

1) B uurepnaiie BpemeHu oT 0 ¢ 10 1 ¢ CKOpPOCTh TeJia JIMHEAHO Bo3pacTaJjia
orOmM/coo2m/c.

2) B unrepase Bpemenu oT 0 ¢ 10 1 ¢ TeJio npomiio oyt 1 M.

3) B uHTepBaJie BpemeHH OT 1 ¢ K0 3 ¢ CKOPOCTH TeJjla HEe UBMEHAJIACh, IYTh,
NPOHJEeHHBIN B 9TOM UHTEepBaJle BpEMEHH, PaBeH HYJIIO.

4) B unTepBaJie BpeMeHH OT 3 ¢ 0 5 ¢ ABHKEeHUe TeJia OLIJI0 PABHOYCKOPEH-
HBIM C HaYaJILHOH CKOPOCTBIO, PABHOM HYJIIO.

5) B uHTepBaJe BpeMeHH OT 3 ¢ 10 5 ¢ yCKOpeHHe TeJia PaBHO 2 M/c’.

OTBer: L | l
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Yactb 3

[Ana omeema Ha 3adaHus vacmu 3 (3adaHus 24-27) ucnons3yiime omaesib-
HbI UCM. 3anuwume cHavana HoMep 3adaHusi, a 3ameM omeem Ha He2o. Omee-
.mbI 3anucblealime 4émko u pa3bop4uso.

24. Jlna BBINOJHEHUA 3TOTO 3aJaHUA HCIOJIb3yHTe JabopaTopHOe obopyaoBaHue:

HMCTOYHHK IOCTOSHHOTO TOKA, TPHM IPOBOJIOYHBIX PE3NCTOPa C M3BECTHOM
IJIOIIAABIO TOIIEPEeYHOr0 CeYeHN s, aMIlepMeTp, BOJIBTMETD, IPOBOAA, KJIIOY.
HccaenyiiTe 3aBUCMMOCTD 3JIEKTPUYECKOr0 CONNPOTUBJIEHNUA MeTaJLJINYEeCKON
IIPOBOJIOKHM OT €€ JJIMHBI U NJIOIaA! IIOIIePEeYHOro ce4eHusd.

B 6;1aHKE OTBETOB:

1) omuimuTe MOPSOK BBHINOJHEHUS JAHHOI'O 3KCIIEPUMEHTA;

2) mpejcTaBbTE Pe3yJbTATHI HCCJEJOBAHHUA 3aBUCHUMOCTH dIEKTPHYIECKOI0
COMPOTHBJIEHNS METAIJINYECKOHN NPOBOJIOKH OT €€ JJINHBI;

3) mpexacTaBbTe Pea3yabTAThl MCCIENOBAHUA 3aBUCHMOCTHU 3JIEKTPUYECKOIO
CONPOTHUBJIEHUA METAJJINYECKOH MPOBOJIOKH OT €e ILIOIIaaN MOolepeuHo-
ro ceyeHus.

3adaHue 25 npedcmaensem co6oli eonpoc, Ha komopblli Heo6xodumo dame
nucbmeHHbIll omeem. lMonHbiii omeem O0JKeH skIoYamb He MOJSILKO omeem Ha
80MpoC, HO U €20 pa3eepHymoe, I02UYeCKu cefi3aHHoOe 060CHO8aHue.

25. Ha 3agHeil 4acTH Ky30Ba aBTOMOOHJIS OOBIYHO MMeeTcd 1oJjoca rubKoro ma-
Tepuajia, Kacalolnasca NOBEPXHOCTH 3eMJH, JTa I0JIoca MOXO0Xa Ha o6bIu-
HYIO DE3HHY, HO OHA ABJSETCA MPOBOAHUKOM 3JIEKTPHYECKOro TOKa. 3a4eM
HYXHa TaKas noJioca?

Ona 3adaHuli 26-27 Heob6xoO0uMoO 3anucamb [OsIHOE peuwleHue, eK/moYaroujee
3anucb Kpamkozo ycnoeus 3adavu (faHo), 3anuck (hopMyn, NpUMEHeHUe KOmopbIxX
Heob6x00umMo u docmamoyHo Ona peuwieHuUsa 3adavu, a maike MamemMamu4deckue

npeo6pasoeaHus u pacyémasl, npueodsuue K 4uUcs1080My omeemy.

26. IlnacTunuHOBHIM 1rap Maccoit 100 r asurancs co ckopocteo 10 M/c u

CTOJIKHYJICS C HeMOABMMKHBIM mapom Maccoit 900 r. ITocne cTONKHOBEeHUSA
LIAPBI COEJUHUJINCE M CTAJIH IBUTraThCA BMECTe, B3BAUMOAENCTBYe C IPYTUMH
TeJaMH ObLIO HNPEeHeOpesKMMO MaJbIM. BbIUMCINTE KOJHWYECTBO TEIJIOTHI,
BbIZIeJINBIIEHCS IPH CTOJTKHOBEHUH.

27. Ha pucysKe npeacraBjieHa cxXeMa JIEKTPHUECKOH IeMM ¢ pe3ucToOpaMu,

JJIEKTPHUYEeCKHe COIPOTHUBJIEHN S KOTOPBIX YKa3aHkl HA CXeMe. Ha pe3ucrope
C JJIEKTpPHYeCKHM COIIPDOTHBJIEHNEM

2 OM MOIIHOCTBH 3JEKTPHAYECKOro TOKa +I= -
paBHa 8 Br. Kakasa ob0ijas MOILIHOCTB
JIEKTPUYECKOT0 TOKA BBIJEJAETCA Ha
BCeX Tpex pesucropax? 2 Om
—{
3 Om 1 Om
4 1 1
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PELLEHUE BAPUAHTA 5

v, M/c

—

}
0 1 2 3 4 5 tc

ITpu npAMOINHEHHOM IBHKEHHUH MOAYJb YCKODEHHA PaBEH OTHOHMIEHHUIO H3MEHEHHUA MOAYJA CKO-
POCTH K N3MEHEHHUIO BDEeMEeHH IIPDH CTPeMJIEHHH HHTePBaJia BDEMEHH K HYJIIO:

a=éll, At —>0.
At

I‘pa(pmc 3aBHCHMOCTH MOAYJA CKOPDOCTH HpﬂMOJIHHefIHOI‘O ABH)KEHHA TeJa OT BpEMEHH Ha PUCYH-
Ke IIOKa3bIBaeT, YTO B HEOOJIBLIIOM HHTepBaJie BpeMeHH OK0JI0O MOMEHTa BpeMeHH ¢ = 3c MOOYJb CKO-

pocTH Tesia He usMensaercsa, Av =0. IlosaToMy yckopeHHE Tejla B MOMEHT BpeMeHH ¢t = 3¢ paBHO HYJIIO.
Orser: 1.

2. Ecam Teso aBMKeTCs IPSAMOJHHEHNHO C IIOCTOSHHOH CKOpPOCTHIO, TO PaBHOAEHCTBYyIONIasd BCEX
IIPHJIOXKEHHLIX K HEMY CHJI II0 IIepBOMY 3aKoHY HbIoTOHA paBHA HYJIIO.

Orser: 3. .
3. Teso Maccoii 3 KI TpH ABHKEHHH CO CKOPOCTHIO 2 M/c 061afaeT HMITyJIECOM
p=mv=3kKr-2m/c = 6kr-m/c
. . mv? 3kr-4m?/c?
¥ KHHeTHYecKoil sHeprueit E = 2 = 2 =6 Ix.
Orser: 2.

4. Ecuu B cucTeMe B3aMMOJeHCTBYIONIMX TeJI CHJIbi TPEHUA MAaJbl U AJd OZHOI'O TeJla MMeeTcd I0-
JIO)KeHHe paBHOBeCHA, B KOTOPOM DaBHA HYJII0O PABHOAEMCTBYIOIas BCeX CHJI, a IpH J060M
CMellleHHH M3 3TOr0 II0JIOXKEeHUA PaBHOAEMCTBYIOIMAA OTJIUYHA OT HYJA W HampasJjieHa K I10JI0-
JKeHHMIO PABHOBECHA, TO IIOCJIE CMENIEHHA 3TOro TeJia M3 IIOJIOKEHHS PABHOBECHA BOSHHMKAIOT
cBo0oHBIE MEXaHHYEeCKHe KoJe0aHUA TeJia.

Orser: 1.
5. JasseHue BoAEI Ha riiyOuHE i B MOpe paBHO p = pgh, oTcioga
h:-B-z 100000 I1a ~10 m.
pg 1000 xr/m*-10 m/c?
Orser: 1.
6. Ecuau Ha JeByio YallKy PaBHOILIEYHX BECOB BHICOKOH YYBCTBHTEIHLHOCTHU IOJOXKHTh CBUHIIOBBIH

Ky0, a HA IPaBYIO YAIIKY JepeBAHHLIN Kyb6 TOUHO TaKoii JK€e Macchl, TO BeChl He OyJyT HAXOLUTh-
CA B PABHOBECHH, JIeBasl YallIKa OIYCTUTCA BHU3 H3-3a Pa3inyud CHUJI ApXxuMeza, JeHCTBYIONIUX
HA CBUHIIOBLIH U JepeBaAHHLIN KyOul. Ha cBUHIIOBLIM KY0 JeiicTByeT MeHbIIad cuia Apxumena,
TaK KaK OPH OAUHAKOBOI Macce 06'b€éM CBHHIIOBOIO Ky6a MeHbI1e 06 beMa JepeBAHHOIo Kyba u3-
3a 6oJibINeH IIJIOTHOCTH CBHHIIA.

Otser: 2.
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10.

11.

12,

13.

14.

15.

Kaxxgasa MoJeKyJa CBOGOAHO JBUKETCA 10 CTOJIKHOBEHHS C IPyroil MOJIEKYJIOH BellleCcTBa, IPH
CTOIKHOBEHUH HM3MeHseT MOAYJb M HAIpaBJieHHe CKODOCTH ABUKEHWSA, ABMIKETCH IO HOBOTO

CTOJIKHOBEHHSA U TaK JaJiee TOJbKO B ra3o06pa3HOM COCTOSIHUHN BellleCTBA.
Orger: 1.

Ec/u TeMIepaTypa rasa [OBBILIAETCH, TO 00A3aTebHO YBEIUINBAETCA CKOPOCTh Xa0THYECKOro
IBMKEHHUS ero yacTul. [laBieHue u oObeM rasa mpH [OBbIIIIEHHH TeMIIEPATYPhI MOTYT KaK yBe-

JIMYMBATHCH, TAK ¥ YMEHBIIIAThCS UM OCTABATHCA HEM3MEHHEIMU.
OTBer: 3.

Pa3sHOMMEHHbIE 3JIEKTpHYECKHe 3apAAbl IPUTATUBAIOTCA APYT K APYry BCJIEACTBHE TOTO, YTO
BOKDPYT KayKJOTO BJEKTPHUECKOro 3apsAfa CYLIeCTBYeT 3JIeKTPHUYeCKoe Iose, CIocobHoe AeiicT-
BOBaTh Ha APYTHe 3JIeKTPUYECKHe 3apAhI.

Orser: 3.
B 3/1eKTPHUYECKYIO Helb (CM. PUCYHOK) BKJIIOYEHHI IapasljIeJbHO TOJBKO JIAMIIH 2 U 3.
R
l 4
- 2
Orger: 1.

B onwiTe 9peTena 6b110 0OGHAPYIKEHO, YTO JIEKTPUYECKHH TOK B IPDOBOAHMKE BEI3BIBAET IIOBOPOT
MAarHHTHOM CTPEJIKH, PACIOJIOKEeHHOM BOJIM3H IIPOBOJHMKA.
OtBerT: 1.

Ha ruapo3ieKTPOCTAHIIV Y TIEDEMEHHEIN 3JIEKTPUYECKUN TOK B OOMOTKe reHepaTOpa BO3HHUKAET
B pe3yJibTaTe TOro, YTO MOTOK BOABI BpaliaeT TypOuHYy, a TypOMHA BpalljaeT 3JI€eKTPOMAarHur.
H3MeHeHUs MArHUTHOTO NOJIS B HEMOABHKHON 0OMOTKe reHepaTopa IIPU 3TOM BpaIllleHUH! BO3-
Oy KJaIOT MepeMeHHbINM HHAYKIIMOHHEII 3JIeKTPUYeCK Ui TOK.

Orger: 2.

I/Isoﬁpax{enne HCTOYHHKA CBE€TAa B IIJIOCKOM 3€pDKaJie PacinoJiOKeHO CUMMETPUYHO OTHOCHUTEJIBHO
IIJIOCKOCTH 3€pKaJia. HOSTOMy naoﬁpamenne B 3epKaJjie HaXOAUTCA TOYHO Ha TAKOM e pacCToda-

HHMH OT IIJIOCKOCTH 3€pKaJia, Ha KaAKOM HaXOANUTCA OT Hee HCTOYHHK CBeTa. I/Iaoﬁpame}me B 3€p-

KaJjie HaXOOHUTCA OT UCTOYHHKA CBeTa Ha BABOeE GOJII:HIeM paccTodHUH, YyeM MCTOYHHK CBeTa OT
3epKaJja, T.e. Ha PacCTOAHUH 4 M.
Orser: 4.

HcmnyckaeMoe aTOMHBIMY AApPaMH IPH PAJUOAKTHBHOM paclajie 3JeKTPOMAarHuTHOe U3JIydeHue
BBICOKOM 3HEpPrUH Ha3bIBaeTCA raMMa-u3JjJIyueHueM.
OrTBer: 4.

Jlna oTBeTa Ha IOCTABJEHHBIN BOIPOC HYKHO OINPEAEJUTH NOKA3aHUS MHKDOaMIiepMeTpa II0
BepxHell mKaie. [ CHATHUA [IOKA3aHUM HYMKHO ONPEAEJUTH LEeHY JeJeHUs BEPXHeM IIKaJbI
npubopa. IleHoil fesieHUA IIIKaAJIBI Ha3bIBAETCA PA3HOCTh 3HAYEHUH BEJIMUYHMHBI, COOTBETCTBYIO-
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16.

17.

18.

19.

20.

21.

22,

23.

25.

IUX ABYM COCEJHMM OTMeTKAM MKajJbl. UTOGH! onpefesNTh LEHY AEJIeHHA IMKAJbl, HYKHO
HaNTH PA3HOCTH MEXKAY COCEJHUMM YHCJIaMH Ha MKAaJe U pa3fieJUTh eé Ha YHCIIO0 AeJeHuil mKa-
JBI MEXKIY JMHUAMHU, COOTBETCTBYIOINUMM BhIODAHHHIM umMciaM Ha mkare. Ha yBernuenHOM
u300pakeHNN YacTH IIKAJLI BeIOupaeM uuciaa 20 MkA u 10 mxA. VX pasHocTs paBHa 10 MKA.
Meskny JMHUAMH, COOTBETCTBYIOIMMM BHIGPAHHBIM YHCJaM Ha IOKAJE, HAXOAATCA 4 fene-
HuA. OTclola HAXOAMM, YTO LieHA [eJeHHs BepXHeil IMKaJbl MHKpOaMIepMeTpa paBHA
10 MmxA/4 = 2,5 MxA. IlosoBuHA IeHBl fefleHHs MKaabl paBHa 1,25 MKA. MBI BUAUM, YTO
CTpeJiKa pUGopa 0CTAHOBHJIACH B CEPeAUHE IIEPBOro AeJIeHUsA, 3HAUHT CHJIAa TOKA B leH PaBHA
11,25 MKA Ge3 yuéra norpemsuoctu usmeperuii. Ho B ycioBuu 3afaun yKasaHo, UTO IIOrpell-
HOCTh H3MEPEHUA PABHA NOJIOBHHE I1€HBI AeJIeHUA MUKpOaMIepMeTpa, T.e. 1,25 MxA. C yuérom
MOTPEITHOCTH U3MEPEHHH CHJIA TOKA B menu paBHa 11,25 MKA + 1,25 MKA. '
Orser: 3.

=

Cnng TsokecTH paBHa F =mg, rae § — yckopeHmHe cBOGOZHOro nafieHus B JaHHOM Mecre. OT

yria MeXAy TArOBHIM KAHATOM ¥ TODH30HTAJIbHOHN MOBEPXHOCTHIO 3eMJIM CHJIA TAMXKECTH He 3a-
BHUCHT. Moayas CYLJIBI TAMXKECTH, JAeficTByloleit Ha BAaroH, paBeH
E, =mg ~100-10 (H) ~ 1000 (H)

Orger: 1.

Bo Bpems nponecca ILIaBJIeHHA TeMIepaTypa BemecTBa He u3aMeHdeTrcd. 3 rpadguka BuaHO, 4TO
3TOMYy OPOIECCY COOTBETCTBYET TOPH3OHTAJBHBEINA yYacTOK KPMBOM, mpomecc ILIaBJIeHHs JIbAA
Aamaca 333 CeKYHARI.

OrserT: 2.
Nt=am, A=Yt _100B1:338¢ 435000 1 /xr.
- 0,1 kr
OTger: 2.
Nt=cmAt, ¢= Nt = 100 Br-210¢ =2100 Ox /(xr-°C).
mAt  0,1kr-100 °C
Ortser: 3.
A B B |-
2 1 4
A B B
2 3 5
- Cobuparomas.
‘ ’ OTrser: 1.
B unTepBase BpeMenH ot 1 ¢ 0 4 ¢ CKOPOCTH Tesa paBua 3 M/c.
B untepsase spemenu ot O ¢ o 1 ¢ TeJ1o mpomio oIyTe 3 M.
OtBer: 2, 3.

Kunenue. B JKHUIKOCTH ! HA CTEHKAaX COCYyIOB 0OBIYHO MMEIOTCA MAJICHbKHE NNY3LIPLKU BO3AyXAa,
BHYTPh KOTOPBLIX NMPOHCXOAHUT HCIIapeHHe KHIKOCTH. I/Icnapenne B Ny3HIPEKaxX BO3AyXa IIpe-
KpalnaeTcs IIPpH AOCTHUXE€HHH IHABJIEHUA HACBIMEHHOr'o Iiapa. ROI‘J_’(& AaBJIeHHE HACBHIIIIEHHOI'0
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26.

27.

mapa JOCTHTaeT 3HAYEHHW:A BHELIHEro JaBJIeHUs Ha YKUIKOCThb, HAUMHAETCA OBICTPOE pacliupe-
HH€ IIy3LIPbKOB NMapa BHYTPH JKHMIKOCTH B pe3yJjbTaTe MCIAPEHUA BHYTPDL IIy3EIPLKOB, U IIy-
3BIPHKH BCILJILIBAIOT. DTOT [IPOIIECC HA3LIBACTCS KUNEHUeM HUdKocmu.

IIpu KMIIeHMH BCSA [TOABOJUMAS JHEPTUsA PAcXOAyeTcs Ha UCIapeHue Bce GOJIbIIero KOJIMYeCcTBa
KHIKOCTH 6e3 yBeJMUYEeHUA 3HEepTrHH TEIJIOBOrO ABHXKEHHU YacTul. I1oaToMy B mpoliecce Kuie-
HHA TeMIepaTypa JKHUAKOCTH He U3MEHAETCA.

IIpy IOBBIIIIEHUHM BHELUTHErO JAaBJIEHHS HA IMOBEPXHOCTh JKUAKOCTH KHIIEHNE HAUWHAETCA IIPH Ta-
Ko GoJiee BEICOKOM TeMIlepaType, IIpM KOTOPO# JaBjieHHe HACHIIIEHHOTO IIapa CTAHOBUTCHA PaB-
HBIM BHeIIIHEMY AaBJjieHuio. IIpy OHMKeHMH BHEITHEro JaBJeHHA TeMIepaTypa KUIIeHUS KU~
KOCTH TIOHM)KaeTcA. 3aBUCUMOCTh TEMIIEPaTyPhbl KUMEHMs BOABI OT BHELITHETO JaBJIEHHMA XOPOIIO
3aMeTHa B ropax.

m = 20 Kr i‘ysir_lg____ F,
F,=100H f ///ﬁ
o=53° _ N A é : B
P=0’25 FTD= #’FLCOSCL
t=4c
a="1? —
s§s=7? i
aszcosa—FTp :chosa—p.N =chosoc—p(mg—Fysina)

m m m ’

100-0,6-0,25(20-10-100-0,

a= ( 00-0,8) m/c®=1,5m/c?.

20

2
2 2

Orser: 1,5 m/c?, 12 m.

U=24B Ut 24?2
N“P=48BT Nnasz :0’5R BT=48BT,R=24OM.
R,=R,=R - \

U 24 24?2
R =R, N, .. = =— BT=i Bt =12 Br.
N =79 Rnocn 2R 48

Orsert: 24 OMm, 12 Br.
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OTBETbI

BAPUAHT 1
12| 3 6|(7|!8|9|10|11]12|13]|14 |15 |16]| 17| 18| 19
2 2 4 2 1 2 2 -2 1 3 2 3 2 1
20.
A B B
2 1 5
21.
A B B
2 3 4
22. 2,3
23. 1,2
26. m=20kr F sina F
| Ao y
F,=100H i |
a=>53° N4 :
n=0,3 < 1 7
AP FTp - chosa
a=? 1
s=7? —
mg
a=chosa—FTp =I";cosa—p.N =chosa—p(mg—Fysinq),
m m m
a=100~0,6—0,3(20-10—100'0,8) M/c? =1,2 m/ct.
20
2
s=-‘i=ﬁm = 5,4 M.
2 2
27. U=24B v u? :
N_. =12Br v = —gg 12BT
N ..=? 2 2
panz _ U =24 Om = 24 Om,
2N, 2-12
2 2
Nna ann v =£ Bt = 48 Bt
P Rnapa:ul 12
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BAPUAHT 2

1 2 3 4 2 3 1 2 4 3 4
20.
A B B
2 4 6
21.
A B B
3 2 4
22, 3;5,8
23. 1,3
26. m=20xr F,s'x_lz___ 3
F,=100H 9\ i
a=37° i‘w a f';cosu
p=0,3
t=2c¢ | —
a=1?,8="1? v mg
F,cosa-F,, F cosa—uN F coso—p(mg-F, sina)
a= = = - ’
m m m
a:100-0,8—0,3(20-10—100'0,6) M/c? =1,9 M /c2,
20
2
=9..t___—_1’9.4M =3,8 m.
2 2

27. Yepes pesucTop C 3JIeKTPUYECKUM COMPOTHUBIeHNneM 3 OM mpoTeKkaeT oBIIMil TOK, pABHEIH CyM-
Me CHJI TOKOB Uepe3 Pe3UCTOPHI C 3JIEKTPUUECKUMHU conpoTuBieHuaAMu 1 OM u 2 Om, conpoTus-
JieHue 3Toro peauctopa 60JibIlte COIIPOTUBIEHUHA KaXKA0TO U3 ABYX APYT'AX PE3UCTOPOB.

il |
L

2 Om \

30m 1 Om

S .

CiefoBaTebHO, MOITHOCTh TOKA HA PE3HCTOpPE C 3JeKTPUYEeCKHUM comporTupienueM 3 Om B
aToM Ienu HanGosabiuasa. Pe3aucTopsl ¢ aJleKTpUUeCKMMH conpoTuBieHUAMN 1 OM 1 2 OM BKJIIOYEHBI

rnapaJjjejbHO, HAIIPDAXXeHNA Ha HUX OJNHAaKOBBIE. MOUIHOCTB TOKa TP OJMHAKOBOM HaIlpMXKEeHUH
2

U
06paTHO IPOIIOPIHUOHAJLHA 3JEKTPHYECKOMY CONPOTHUBJAEeHNI0, N =1 U=?, [MO3TOMY MHUHMMAJIb-

HO€ 3HAYEeHHE MOIIHOCTH 3JEeKTDHUYEeCKOI'o TOKa m\hee'r Ha pe3ucCTOpe 3JIeKTPHYeCKHM COIIDOTHBJIE-
HueM 2 OM.
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BAPUAHT 3

1/2(3[4]|5 718910} 11|12 | 13|14 |15 |16 | 17 | 18 | 19
1 313 2 1|2 |3|2|1|4|2]|1]|2
20.
A B B
2 1 4
21.
A B B
4 3 2
22, 1
23. 1,4
26. M =800 kr tv to
F,=7500 H
“m=2
(] n
Mg (M-m)g
F,+F+Mg=0, F,+F-Mg=0, F,+F+(M-m)g=0,
F,-F-(M-m)g=0,
. _2Mg-2F, 2:800:10-2:7500 ...
g 10
U2
27. N:R ’U="NRo6m’
'obm
R, —20m+2220 o - 40m,
- 10+2,5
U=+4-4B=4B.
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BAPUAHT 4

1|/2|34]5 9|10 |11 |12 |13 |14 |15 |16 | 17 | 18 | 19
3| 4 4 3 4 2 2 4 2 3 1 2 1
20.
A B B
2 3 b
21.
A B B
5 1 4
22, 1
23. 2,5
26. M =1050 kr Yo Ao

F,=10000 H

Mg (M—-m)g

F,+F+Mg=0, F,+F-Mg-=0,

F,+F+(M-m)g=0, F,-F-(M-m)g=0,

2Mg-2F, 2-1050-10-2-10000
g 10

m= xr=100 xr.

27. 20M 4

2,5 Om \
—
10 Om
1
] —_
u UB
Bow  gom+ 22210
2,5+10
N, =(1,)* R, =0,0625-U?-2 Br =0,125-U%.
Unap :U_Uz =U_Iz Rz =U-0,25-U-2B =0,5'U B.
U? .U? Ul 72
nap :0,25 U ~0,1.U%, N, = - =0,25 U
R, 2,5 R, 10
MoIHoCcTE 3JIEKTPHUYECKOr0 TOKA HMMeeT MaKCUMaJIbHOe 3HaUeHHe Ha Pe3UCTOpe 3JIeKTpuue-
CKHKM compoTHBJIeHUueM 2 OM.

I,= =0,25-U A,

N,,= =0,025-U?.
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BAPMUAHT 5

1{2|3|4|5|6 |7 |8(9(10(11 |12 |13 {14 | 15 |16 | 17 | 18 | 19
1 1 1 1 2 4 4 3 1 2 2 3
20.
A B B
2 1 4
21.
A B B
2 3 5
22. 1
23. 2,3
26. m=20xr Fsina ___F,
F,=100H , !
o=53° N :
u=0,25 ' F}p<— J——Na IFﬂ'ycoson
t=4c
a=? .
§=1? mg
a___chosa—FTp =F;,cosa—pN =F;cosa—p(mg—Fy sina),
m m ’ m
a=100-0,6—0,25(20-10—100-0,8) M/c? =1,5 m/ct.
20
_at 1516 _ .
2 2
2 2
27. U=24B Nn.,=g =02:R Br =48 Br, R =24 Ow.
N, =48Br - ’.2 \
R,=R,=R Ny =2 =24 g, 2% pr—128r.
R‘=R2 Rnocn 2R 48
NIIOL‘JI=?
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BAPUAHT 6

10 { 11 |12 | 13 { 14 { 15 | 16 | 17 | 18 | 19
2 2 3 1 1 3 4 3 3 2 2 3
20.
A B B
1 6 4
21.
A B B
1 3 4
22. 4;8,9
23. 1,2
26. v,=10m/c 5, =vyt— 20,
t,=2c 2
t=Tc a2Vt =) _2(10-2-15) o oo,
s,=156m L 4
s, = v, 10
v=v,-at, =0, t,=-—"2=—c=4c,
o 3 3T, 2.5 ¢ c
t2 . 2
Sszvots—a—3=10~4M—MM=20 M.
2 2
s, =8, =20mM.
27. R_=0,5'R,
2 2
N, =IU= v_uv
R, O5R
2 . 2
p=2U _2CY  _o0m,
N.. 48
Unocn :O’5hU’
U2 . 2
NHOCH :II'IOCJI 'UHOC!I = — = 0’25 (24) BT =6 BT'
R 24
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BAPUAHT 7

1|2 5|6 7|8 9|10 11|12 (13 |14 |15 {16 | 17 | 18 | 19
213 4 1 4 1 4 1 1 1 2 1 4
20.
A B B
3 4 1
21.
A B B
1 3 | 2
22, 5;7,10
23. 1,3
26. m=10xr Fsina ___F,
F,=50H _f /':
a=53° N} o~
p=0,5 F,« i 17, , COS QL
t=2c
a=2?,8s=?
mg
a__-chosoL—FTp =F;,cosa—p.N =F;cosa—p(mg—Fysina)’
m m m
a-=50-0,6—0,5(10-10—50-0,8) M/c? =0 m/c?.
: 10
2
8=-‘i=0—4M=0M.
2 2
27. R_=2"'R,
2 2 2 2
N =I.U= v _u , R=0’5U _0,5-(24) Om =24 O,
R.. 2R N 12
U? 24°

N . s =—=—7 BT =24 Br.
P R 24
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BAPUAHT 8

1|23 |4|5|6/|7 910 | 11 {12 |13 |14 | 15 |16 | 17 | 18 | 19
4| 3 2 1 1 2 1 3 2 1 2 3 3
20.
A B B
2 4 1
21.
A B B
6 3 2
22, 2,4
23. 1,3
26. m=0,005kr mv=(m+M)V,
v=400M/c yo_mv___0,005-400 M/c=4m/c
M = 0,495 kr M+m 0,495+0,005 ’
n=0,2 M+m)V?
am? S M +mgs,
M+m)V?: V2 16
s§= = = M=4M.
2uM +m)g 2pg 2-0,2:10

U2

27. MomHocTs HarpesaTenas pasaa N = IU =
‘06w
Tak KaK MOIIHOCTh IIPH NMOCTOSHHOM 3HAYEeHHH HaIPSKeHHA oOpaTHO IPOIOpPIHOHAJbHA 00-
1IeMy COIIPOTHBIICHUIO NN, MAKCUMAJIBHOTO 3HaYeHU OHA AOCTUTraeT IPH NapalieIbHOM ITOAKJIIO-
YeHHUHU cupaeii, cxema 1. B aTom ciyuae

! =—1—+l+l=§,R°6m=—}i=§OM=10M.
R, R R R R 3 3
2 .
N =% Bt=576 Br.
Nt=cmat, ¢ = STAE_4200272 1650 .

576
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BAPUAHT 9

1|2 4/5|6|7|8/9|10| 11|12 13|14 | 15 |16 | 17 | 18 | 19
1|1 2 2| 2|1 1] 4 4] 4]|3]4
20.
A B B
2 4 1
21.
A "B B
4 3 5
22. 1,5
23, 1,4
26. M =900 kr 4 e

F,=8000H

Mg (M-m)g

F,+F+Mg=0, F,+F-Mg=0,

F,+F+(M-m)g=0, F,-F-(M-m)g=0,

_2Mg-2F, _2-900-10-2-8000
g 10

kr =200 xr.

3

27. Tax kak aJeKTpUYeCKHe COOPOTHBJIEHUSA peaucTopoB R,, R, n R, onnHaKoBHI, 061iee CONIPOTHB-
JIeHHe TlapaJlIeJibHO BKJIIOYEHHKIX pe3ucTopoB R, u R, B Ba pa3a MeHbIIe 3JIeKTPUYECKOro CO-

upotusjienuda pesucropa R, R,,=0,5 R,.
’ +

|-
A

Ry Ry

Cuua roka I yepes peaucrop R, ¥ o6miuii TOK Yepes mapajiieIbHO BKJIIOYEHHLIE pe3UCTOPH R, 1
R, oguHaxoBa, nosTomy HanpsxeHue U, Ha mapajjeJbHO BKJIIOYEHHHIX pesuctopax R, u R, B ABa

pa3a MeHbIIe Hanpsskenud U, Ha peaucTtope R;:
U,=I"R,=I'0,56-R =0,5-U,.

Cuuia Toxa yepes peaucrop R, paBHa M0JIOBHHE 3HaYEHUS CHJIBI TOKA Yepe3 peauctop R, :
1,=0,5-1

N,=U,-1,=0,5-U,-0,5-1=0,25-1-U,=0,25-6 Br= 1,5 Br.

3
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BAPWAHT 10

1/2|3{4,5|6|7|8(9|10 |11 |12 |13 |14 |15 |16 | 17 | 18 | 19
3 1 3 2 4 4 3 1 2 1 3 3 3
20.
A B B
2 3 4
21.
A B B
2 1 5
22. 1,2
23. 1,2
26. m,=0,1xkr muv?  (m, +m,)v’
m,=0,9 kr Q= B ’
2= U 2 2
v,=10m/c myv, =(m, +m,)v,,
v,=0M/c mo
Q=? 1)3:———11 s
m, +m,
QT _(mtmymivi _mpl  mivi
2 2(m, +m,)’ 2 2(m, +m,)
0,1-100 0,01-100
== - 20 NIk = 4,5 JTx.
2 K 21 Jox Jx
UZ
27. N2=F2, U,=N,R, =/8-2 B=4B.
2
2 2
1=U—1=U—"‘=EBT=16BT.
R R 1
IZ=—2=5 1 U 4

A=2A, I,="L=2A=4A, I,=I,+I,=6 A,
) R 1

N,=I}R, =36-3 Bt = 108 Br,
N =N, +N,+N, =16 Bt + 8 Br + 108 Br = 132 Br.
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