
¢>11131/lKA 9 KJ13CC (1313-1/16) 

HOMEP KHMI L_ __________ __j 

rocy)J.apCTBeHH3H (HTOrOBaH) 3TTeCT3l.J,HH 

no <I>H3HKE 

BapuauT .N'!! 1313 

HHCTPYKLIHH no BbiDOJlHCHHIO pa6oTbi 

Ha BhiiiOJIHeHMe 3K3aMeHal\MOHHOH pa60Thi no cpl:!3MKe OTBO.L\l:!TCH 3 qaca 

(180 Ml:!Hyr). Pa6oTa COCTOl:!T l:!3 3 qacTeH, BKJIIOqaiOll\l:!X B ce6H 27 3a,[(aHl:!H. 

l.JacTh 1 co,L\ep)KHT 19 3a,[(aHl:!H (1- 19). K Ka)K,[(OMY l:!3 rrepBhix 18 3a,[(aHl:!H 

I1pl:!BO,L\l:!TC5! qeTbipe Bapl:!aHTa OTBeTa, l:!3 KOTOpbiX TOJibKO 0 ,[\l:!H BepHbiH. 0TBCT 

Ha 3a,[(aHne 19 qacTM 1 3aiTl:!CbiBaeTcH Ha 6naHKe NQ 2. 
l.JaCTb 2 CO,[(ep)Kl:!T 4 3a,[(aHl:!H C KpaTKl:!M OTBeTOM (20- 23). 0TBCTbl Ha 

3a,[(aHl:!5! qacTei1 1 l:! 2 yKa)Kl:!Te cHaqan a Ha Jil:!CTax c 3a,[(aHl:!5!Ml:! 

3K3aMeHal\l:!OHHoi1 pa6oThi, a 3aTeM rrepeHeCl:!Te B 6naHK NQ 1. Ecn l:! B 3a,[(aHl:!l:! 

B KaqecTBe OTBeTa Tpe6yeTC5! 3alll:!CaTb llOCJie,[(OBaTCJlbHOCTb 1..\l:!cpp, rrpl:! rrepeHOCe 

OTBCTa Ha 6JiaHK CJIC,[(yCT YKa3aTb TOJibKO 3TY ITOCJIC,L\OBaTCJlbHOCTb, 6e3 3all51TbiX, 

rrpo6eJIOB l:! rrpoql:!X Cl:!MBOJIOB. 

l.JaCTb 3 CO.L\Cp)Kl:!T 4 3a,[(aHl:!5! (24- 27), Ha KOTOpbiC CJIC.L\YCT ,[(aTb 

pa3BepHyThiH OTBeT. 0TBeThi Ha 3a,[(aHMH qacTM 3 3arrMChiBaiOTCH Ha 6naHKe NQ 2. 
3a,[(aHl:!e 24 3KCrrepl:!MeHTaJibHOe, l:! ,[(Jl5! ero BbiiiOJIHeHl:!51 He06XO,L\l:!MO 

BOCI10Jlh30BaThC5! Jia6opaTOpHbiM o6opy.L\OBaHl:!eM. 

Ilpl:! Bbiql:!CJieHl:!5!X pa3pernaeTC5! l:!CI10Jlb30BaTb HerrporpaMMl:!pyeMhiH 

KaJihKYJIHTOp. 

IlpM BhiiTOJIHeHMl:! 3a,[(aHl:!H Bhi MO)KeTe rroJih30BaTbC5! qepHOBl:!KOM. 

06pall\aCM Barne BHl:!MaHl:!e Ha TO, qTO 3alll:!Cl:! B qepHOBHKe He 6y,L\yT 

yql:!TbiBaTbC5! rrpl:! Ol\eHl:!BaHl:!l:! pa60Tbl. 

CoBeTyeM Bbii10JIH5!Tb 3a,[(aHl:!5! B TOM I10p5i,[(Ke, B KOTOpOM OHM ,[(aHbl. ,Il,JIH 

3KOHOMl:!l:! BpeMeHl:! rrporrycKaHTe 3a,[(aHl:!e, KOTOpoe He y,[(aeTC5! BblllOJIHl:!Tb Cpa3y, 

l:! rrepeXO.L\l:!Te K CJIC.L\YIOll\eMy. Ecnl:! rrocne BhiiTOJIHCHl:!51 Bcei1: pa60Thi y Bac 

ocTaHeTcH BpeMH, Bhi CMO)KeTe BepHyThCH K rrporryll\eHHhiM 3a,[(aHHHM. 

naJIJibl , rronyqeHHbie BaMl:! 3a BblllOJIHCHHbie 3a,[(aHl:!5!, cyMMl:!pyiOTC5!. 

IlocTapaJ1:TeCb BblllOJIHl:!Tb KaK MO)KHO 60JiblliC 3a,[\aHl:!H l:! Ha6paTb Hal:!60JiblliCC 

KOJil:[qCCTBO 6aJIJIOB. 

)/( e.nae.M ycnexa! 
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HmKe rrplme,[(eHhi crrpaBoqHhie ,[(aHHhre, KOTOphre MoryT ITOHM06MThCH BaM rrpM 

BblllOJIHeHl:!l:! pa60Tbl 

,Il,eCHTH'IHbiC DpHCTaBKH 

Hal:!MeHOBaHl:!e 06o3HaqeHl:!e MHO)Kl:!TeJib 

rMra r 109 

Mer a M 106 

Kl:!JIO K 103 

reKTO r 102 

caHTl:! c w-2 
Ml:!JlJll:! M 10 3 

Ml:!KpO MK 10 6 

HaHO H 10 9 

KoucTaHTbl 

ycKopeHl:!e cBo6o,[(Horo rra,[(eHl:!H Ha 3eMJie 
M 

g=10 -
c2 

2 

rpaBl:!Tal\l:!OHHa5! I10CT05!HHa5! G=6 7·10- 11 H·M 
' 2 

Kr 

CKOpOCTb CBeTa B BaKyyMe c =3 ·108 ~ 
c 

3JieMeHTapHbi H 3JieKTpl:[qeCKl:!H 3apH.L\ e =1,6·10- 19 Kn 

IIJ10THOCTb 

6eH3l:!H 710 Kr ,L\peBeCMHa (cyxaH 400 Kr 
M3 COCHa) M3 

Clll:!pT 800~ 
M 3 

rrapaqmH 900~ 
M 3 

KepOCl:!H 800~ 
M3 

ne,[( 900~ 
M3 

MaCJIO Mallll:!HHOe 900~ 
M3 

aJIIOMl:!Hl:!H 2700~ 
M3 

BO,L\a 1000~ 
M3 

MpaMop 2700~ 
M3 

MOJIOKO 1..\eJibHOe 1030 ~ 1..\l:!HK 7100 ~ 
M M 

BO,L\a MOpCKm! 1030 ~ CTaJib, )KCJIC30 7800 ~ 
M M 

fJll:!l\epl:!H 1260 ~ Me,[\b 8900 ~ 
M M 

PTYTb 13 600 ~ CBl:!Hel\ 11350 ~ 
M M 
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Y,JJ;eJibHaH 

TeiiJIOeMKOCTb 4200~ TeiiJIOTa 2, 3 ·1 06 )];)!{ 
BO,U:bl KT·°C rrapoo6pa3oBaHmi BO,U:hi Kr 

TeiiJIOeMKOCTb 2400~ TeiiJIOTa 9, 0 ·1 05 )];)!{ 
cm1pTa KT·°C rrapoo6pa3oBamur CIII1]JTa Kr 

TeiiJIOeMKOCTb 2100~ 3, 3 ·1 05 )];)!{ TeiiJIOTa IIJiaBJieHIU! Jlb,U:a 
Jib ,a: a KT·°C Kr 

TeiiJIOeMKOCTb 920~ TeiiJIOTa rrnaBnemur 2, 5 ·1 04 )];)!{ 
aJIIOMHHID! Kf ·°C CBHHIIa Kr 

TeiiJIOeMKOCTb 500~ 5, 9 ·1 04 )];)!{ TeiiJIOTa IIJiaBJieHIU! OJIOBa 
CTaJII1 Kf· ° C Kr 

TeiiJIOeMKOCTb 420~ 7' 8 ·1 04 )];)!{ 
6pOH3bl 

TeiiJIOTa IIJiaBJieHHJI CTaJII1 
Kf· ° C Kr 

TeiiJIOeMKOCTb 400~ 2 9 . 1 0 7 )];)!{ 
IIHHKa Kf· ° C 

TeiiJIOTa cropaHHJI CIII1pTa ' Kr 

TeiiJIOeMKOCTb 400~ TerrnoTa cropaHHJI 4 6 . 1 0 7 )];)!{ 
Me,U:H KT· °C KepOCHHa ' Kr 

TeiiJIOeMKOCTb 230~ TerrnoTa cropaHHJI 4,6 ·107 )];)!{ 
OJIOBa KT· °C 6eH3HHa Kr 

TeiiJIOeMKOCTb 130~ 
CBHHIIa KT· °C 

TeMnepaTypa nJiaBJieuuH TeMnepaTy Ja KuneuuH 
CBHHIIa 327 oc BO,U:bl 100 oc 
OJIOBa 232 oc CIII1pTa 78 oc 
Jib ,a: a oac 

0M·MM
2 

Y,JJ;eJibHOe :meKTpH'lecKoe conpoTHBJieuue, (rrp11 20 ° C) 
M 

cepe6po 0,016 HHKeJIHH 0,4 
Me,n:b 0,017 HHXPOM ( CIIJiaB) 1' 1 
aJIIO MI1HI1IT 0,028 cpexpanb 1,2 
)KeJie3o 0,10 

I HopMaJibHble ycJIOBHH: ,n:aBJieHHe 105 
ITa, TeMrreparypa 0 ac 
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Ilpu 6btnOJtnenuu 3aOanuii c 6bt6opoM om6ema (1-18) U3 'lembtpex 
npeOJto:JICeHHblX 6apuanmo6 6bt6epume ooun 6epHbtii. B 6JtaHKe om6emo6 .M! 1 
nocma6bme 3HaK «X» 6 Kllemo'IKe, noMep Komopoii coomBemcmByem noMepy 
6bt6pannozo BaMu omBema. 

ITJ Ha pHCYHKe rrpe,n:cTaBJieH rpaq:mK 3aBJ1CJ1MOCTI1 MO.U:YIDI CKOpOCTI1 V OT BpeMeHH t 
,n:JUI Tena, ,n:BH)!{YIIIerocJI rrpJIMOJIHHerrHo. PaBHOMepHOMY ,n:BH)!{eHHIO 

COOTBeTCTByeT ]"'aCTOK 

E 

2 

B 

0 2 3 4 5 6 7 8 t, c 

1) AB 
2) BC 
3) CD 
4) DE 

ITJ )];Be yrrpyr11e rrpy)!{HHhi rro,n: ,n:errcTBHeM rrpi1JIO)KeHHhiX K HHM CI1JI y,n:JIHHHJIHCh Ha 

K - - 8 H 6 o,n:Hy 11 TY )!{e BeJIJ1qJ1Hy. rrepBOH rrpy)!{HHe )!{eCTKOCThiO - biJia rrpi1JIO)KeHa 
M 

c11na BenHqHHorr F 1, a Ko BToporr, )!{eCTKOCThiO 4 H - c11na F 2• KaK cooTHOCJITCJI 
M 

CI1Jlbl, paCTJir!1BaiOIIII1e rrpy)!{HHbi? 

1) F, = F2 
2) F 1 = 2F2 

3) 
1 

F, =2F2 

4) 
1 

F, =4F2 
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(1) 

Qm 
[TI .ll:Ba mapa pa:moi1 MaCChi II0.1J:H5!Thi Ha pa:my10 

BhiCOTy OTHOCHTeJJhHO IIOBepXHOCTH CTOJJa 

( CM. prrcyHoK). CpaBHHTe 3HaqeHI15! IIOTeHI.(HaJJhHOH 

:meprrrrr rnapoB E 1 rr E2• CqrrTaTh, qTo 

IIOTeHI.\HaJJhHa5! 3HeprH5! OTCqi1ThiBaeTC5! OT yp0BH5! 

KphilJlKH CTOJJa. 

(2) 

2h 2m 

1) E, =E2 

2) E 1 = 2E2 
3) 2£, = E2 

4) E, =4£2 

0 Ha prrcyHKe I1306pa)l(eHhi 6JJOKH, 11pi1 IIOMOII.\H KOTOphiX 

paBHOMepHO IIO.l\HHMaiOT rpy3bi O.l\HHaKOBOH MaCChi, 

11epeMell.\a5! CB060.1J:Hble KOHI.\hi KaHaTOB C O.l\HHaKOBOH 

cKopocThiO. KaKoe H3 11pe,n:cTaBJJeHHhix yTBep)l(,n:eHrri1 o 

CKOpOCTH 11epeMell.\eHH5! rpy30B BepHo? c 

1) CKopoCTh rpy3a A MeHhrue cKopocTrr 11epeMell.\eHH5! TOqKrr C KaHaTa. 

2) CKopocTh rpy3a A paBHa cKopocTH 11epeMell.\eHH5! ToqKH C KaHaTa. 

3) CKopoCTh rpy3a B 6oJJhrue cKopocTrr 11epeMell.\eHH5! TOqKrr D KaHaTa. 

4) CKopocTh rpy3a B paBHa cKopocTH 11epeMell.\eHH5! ToqKH D KaHaTa. 

h 

D 

[TI lllap 1 IIOCJJe,n:oBaTeJJhHO B3BernrrBaiOT Ha phrqa)I(HhiX Becax c rnapoM 2 H rnapoM 3 
(pHC. a I1 6) . .ll:AA 06oeMOB ruapOB CllpaBe,n:JJHBO COOTHOlJleHHe V2 = V3 > V,. 

2 3 

a 6 

MHHHMaJJhHYIO cpe,n:HIOIO IIJJOTHOCTh HMeeT(-IOT) ruap(-hi) 

1) 1 2) 2 3) 3 4) 2 I1 3 

[TI .ll:epeB5!HHYIO KOp06Ky MaCCOH 10 Kr paBHOMepHO I1 11p5!MOJJHHeHHO T5!HYT 110 

rOpi130HTaJJhHOH ,n:epeB5!HHOH .l\OCKe C IIOMOII.\hiO rOpi130HTaJJhHOH 11py)I(HHhi 

H 
)l(eCTKOCThiO 200 - Y .D:JJHHeHHe 11py)I(HHhi 0,2 M. lJeMy paBeH K03cpcpi11.\HeHT 

M 

rpeHH5! KOp06KH 110 .l\OCKe? 

1) 0,4 2) 0,1 3) 10 4) 2,5 
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[TI BHyrpeHH5!5! 3HeprH5! TeJJa 3aBHCHT 

1) TOJJhKO OT TeMIIepaTyphi 3TOrO TeJJa 

2) TOJJhKO OT MaCChi 3TOfO TeJJa 

3) TOJJhKO OT arperaTHOrO COCT05!HI15! Bell.\eCTBa 

4) OT TeMIIepaTyphi, MaCChi TeJJa I1 arperaTHOfO COCT05!HI15! Bell.\eCTBa 

B IIPOI.\ecce KrrlleHH5! )I(H.1J:KOCTH, 11pe,n:BaprrTeJJhHO HarpeToi1 .n:o TeMIIepaTyphi 

KHIIeHI15!, C00611.\aeMa5! err 3HeprH5! H,n:eT 

1) Ha yBeJJrrqeHHe cpe,n:HeH CKOpOCTI1.1J:BH)I(eHH5! MOJJeKyJJ 

2) Ha yBeJJrrqeHHe cpe,n:HeH CKOpOCTH .l\BH)I(eHI15! MOJJeKyJJ I1 Ha 11peO,n:OJJeHHe CHJJ 

B3aHMO,n:eHCTBI15! Me)l(.n:y MOJJeKyJJaMH 

3) Ha 11peO,n:OJJeHHe CHJJ B3aHMO.l\eHCTBI15! Me)l(,n:y MOJJeKyJJaMH 6e3 yBeJJrrqeHH5! 

cpe,n:HeH CKOpOCTH HX .1J:BH)I(eHH5! 

4) Ha yBeJJrrqeHHe Cpe,n:HeH CKOpOCTH .l\BH)I(eHH5! MOJJeKyJJ I1 Ha yBeJJrrqeHHe CHJJ 

B3aHMO,n:eHCTBI15! Me)l(.n:y MOJJeKyJJaMH 

CKOJJhKO JJHTpOB BO.l\hi 11prr 83 °C HY)I(HO .n:o6aBHTh K 4 JJ BO.l\hi rrprr 20 °C, qT06hi 

IIOJJyqrrTh BO.l\Y TeMIIepaTypOH 65 °C? TeiiJJ006MeHOM C OKpy)l(aJOII.\eH cpe,n:orr 

11peHe6peqh, 

1) 10 JJ 2) 1,6 JJ 3) 4 JJ 4) 6,25 JJ 

OQJ KaKoe(-rre) .n:errcTBrre(-51) 3JJeKTprrqecKoro TOKa Ha6JJIO,n:aeTC5!(-IOTC5!) .D:JJ5! Bcex 

11pOBO.l\HHKOB C TOKOM? 

1) TeiiJJOBOe 

2) xrrMrrqecKoe 

3) MarHHTHOe 

4) TeiiJJOBOe I1 MarHHTHOe 

0 Ha pHCYHKe 11pHBe,n:eH yqacTOK 3JJeKrprrqecKOH 1.\eiiH, 110 KOTOpOMY TeqeT TOK. 

400M 
B KaKOM H3 11pOBO.D:HHKOB crrJJa TOKa HaHMeHhrna5!? 

1) 1 2) 2 3) 3 4) 4 
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QD ITo nerKorr ITpOBO.LVImerr paMKe, paciTOJIO:IKeHHOrr Me:IK.[(Y ITomocaMII 

ITO.[(KOBoo6pa:moro MarHIITa, ITpoiTycTIIJIII 3JieKrpiiqecKIIrr TOK, HaiTpaBJieHIIe 

KOTOpOrO yKa:3aHO Ha piiCYHKe crpeJIKaMII. 

IIpii 3TOM paMKa 

1) OCTaHeTC5! Ha MeCTe 

2) IIOBepHeTC5! Ha 180° 

3) ITOBepHeTC5! Ha 90° ITpOTIIB qaCOBOIT 

CTpeJIKII, eCJIII CMOrpeTh CBepxy 

4) ITOBepHeTC5! Ha 90° ITO qacOBOIT 

CTpeJIKe, eCJIII CMOrpeTb CBepxy 
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Ha piiCYHKe ITPIIBe.[(eHa IIIKaJia 3JieKTpoMarHIITHhiX BOJIH. Orrpe.[(eJIIITe, K KaKoMy 

BII.[(y II3JiyqeHII5! OTHOC5!TC5! o6JiaCTII 1, 2 II 3. 

'!3CTOTa 

2 
l1H<jlpaKpaCHOe I Ynhrpa<jlwoneTOsoe 

H3Jiy'!eHHe H3JIY'!eHHe 

BH.LIHMhiH CBeT 

1) 1 - peHTreHOBCKOe II3JiyqeHIIe; 2 - raMMa-II3JiyqeHIIe; 3 - pa.[(IIOII3JiyqeHIIe 

2) 1 - PMIIOII3JiyqeHIIe; 2 - raMMa-II3JiyqeHIIe; 3 - peHTreHOBCKoe II3JiyqeHIIe 

3) 1 - raMMa-II3JiyqeHIIe; 2 - peHTreHOBCKOe II3JiyqeHIIe; 3 - pa.[(IIOII3JiyqeHIIe 

4) 1 - PMIIOII3JiyqeHIIe; 2- peHTreHOBCKoe II3JiyqeHIIe; 3 - raMMa-II3JiyqeHIIe 

Ha :IKeJie3Hhirr ITpOBO.[(HIIK .[(JIIIHOrr 10 M II ceqeHIIeM 2 MM
2 

ITO.[(aHo HaiTp5!)KeHIIe 

12MB. 1.£eMy paBHa ciiJia TOKa, ITPOTeKaiOmero ITO ITPOBO.[(HIIKy? 

1) 24 MA 2) 6 MA 3) 24 A 4) 6 A 

KOHTerrHep C pa.[(IIOaKTIIBHbiM Beil(eCTBOM ITOMeil(aiOT B MafHIITHOe ITOJie, B 

pe3yJihTaTe qero ITyqoK pa.[(IIOaKTIIBHoro II3JiyqeHII5! paciTa.[(aeTc5! Ha TPII 

KOMIIOHeHTbl (eM. piiCYHOK). 

(2) 

X (1) X 

~ 

B 

X X 

KoMITOHeHTa (3) cooTBeTcTByeT 

1) raMMa-II3JiyqeHIIIO 

2) aJibcpa-II3JiyqeHIIIO 

3) 6eTa-mnyqeHIIIO 

4) HerrTpOHHOMy H3JiyqeHIIIO 
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CJIJ Heo6xo,a;11Mo 3Kcrrep11MeHTaJihHO ycTaHOB11Th 3aB11C11MOCTh 3JieKTplf1lecKoro 

corrpoT11BJieH11JI npoBO)l;JIIIJ,ero cTep)I(HJI OT nnoiiJ,a)l;11 ero nonepe'IHOro ceqeHliJI. 

KaKyiO 113 YKa3aHHhiX nap cTep)I(Heil MO)I(HO 11CIIOJih30BaTb )l;JIJI 3Toil 11en11? 

A li B r 

u 

Cu Al Cu Al 

1) A 11 E 2) A 11 B 3) E 11 B 4) E 11 r 

lJpO'IUmaiime meKCm U 6btnOJIHUme 3U0UHUJl17-J9 

3JieKTpH'IecKaH Ayra 
3JieKrplf1leCKa5! ,a;yra - 3TO 0)1;11H 113 B11)1;0B ra30BOrO pa3p5!,a;a. liOJIY'I11Tb ee 

MO)I(HO cne,a;yiOIIJ,11M o6pa30M. B IIITaT11Be 3aKperrJIJIIOT ,a;Ba yroJihHhiX CTep)I(HJI 

3aocrpeHHbiM11 KOHllaM11 ,a;pyr K ,a;pyry 11 rrp11COe)l;11HJilOT K 11CTOqH11KY TOKa. Kor,a;a 

yrJI11 rrp11BO)l;JIT B COIIp11KOCHOBeH11e, a 3aTeM CJierKa pa3,ll;B11raiOT, Me)l()l;y KOHllaM11 

yrneil o6pa3yeTCJI JipKoe llJlaMJI, a caM11 yrn11 pacKaJIJIIOTCJI ,a;o6ena. )l,yra rop11T 

yCTOllq11BO, eCJI11 qepe3 Hee rrpOX0)1;11T IIOCTOJIHHblll 3JieKTp11qeCK11ll TOK. B 3TOM 

CJiyqae 0)1;11H 3JieKTpO,ll; JIBJIJieTCJI BCe BpeMJI nOJI0)1(11TeJibHblM ( aHO)l;) , a ,a;pyroil -

OTP11llaTeJihHhiM (KaTo,a;). Me)l(,a;y 3JieKTpo,a;aM11 Haxo,a;11TCJI cTon6 pacKaJieHHoro 

ra3a, xopolllo npoBO)l;JIIIJ,ero 3JieKTp11qecTBO. IIoJIO)I(11TeJihHhiil yronh, 11MeJI 6onee 

BhiCOKYIO TeMrrepaTypy, cropaeT 6bicrpee, 11 B HeM o6pa3yeTcJI ymy6neH11e -

rroJIO)I(11TeJibHhiil KpaTep. TeMrrepaTypa KpaTepa B B03,a;yxe rrp11 aTMoccpepHoM 

,a;aBJieH1111 )l;OX0)1;11T )1;0 4000 °C. 

)l,yra MO)I(eT ropeTb 11 Me)l(,a;y MeTaJIJI11qecKl1M11 3JieKrpo,a;aM11. IIp11 3TOM 

3JieKrpO,ll;bi IIJiaB5!TC5! 11 6biCTPO 11CIIap5!lOTCJI, Ha qTO pacxo,a;yeTCJI 60JiblllaJI 

3Heprl1li. Ilo3TOMY TeMrrepazypa KpaTepa MeTaJIJilf1leCKoro 3JieKTpo,a;a o6hJqHo 

H11)1(e, qeM yrOJibHOrO (2000- 2500 °C) . Ilp11 ropeH1111 ,a;ym B ra3e IIp11 BbiCOKOM 

,a;aBJieH1111 ( OKOJIO 2 ·1 06 
II a) TeMrrepaTypy KpaTepa y,a;aJIOCh ,a;oBeCT11 ,a;o 5 900 °C, 

T .e . ,a;o TeMrrepaTyphi rroBepxHOCT11 CoJIHlla. CTon6 ra30B 11JI11 rrapoB, qepe3 

KOTOpbie 11)l;eT pa3pJI,a;, 11MeeT eiiJ,e 6onee BbiCOKYlO TeMrrepaTypy 

)1;0 6000- 7000 ° C. li03TOMY B CTOJI6e )l;yrli nJiaBJITCJI 11 o6paiiJ,alOTCJI B nap noqT11 

BCe 113BeCTHbie BeiiJ,eCTBa. 

)l,JIJI noMep)l(aHliJI ,a;yroBoro pa3pJI,a;a HY)I(HO He6oJihiiiOe HanpJI)I(eH11e, ,a;yra 

rop11T I1p11 HanpJI)I(eH1111 Ha ee 3JieKrpo,a;ax 40 B. C11Jia TOKa B ,a;yre )l;OBOJlbHO 

3Haq11TeJibHa, a COIIpOT11BJieH11e HeBeJI11KO; CJie)l;OBaTeJibHO, CBeTJIIIJ,11llCJI ra30Bblll 

CTOJI6 XOpOIIIO IIpOBO)l;lfT 3JieKTp11qeCKlfll TOK. I10H113alllfl0 MOJieKyJI raJa B 

rrpocrpaHCTBe Me)l()l;y 3JieKTpo,a;aM11 Bbl3biBalOT CB011M11 y ,a;apaM11 3JieKTpOHbl, 
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11CnycKaeMhie KaTo,a;oM ,a;yr11. EoJihiiiOe KOJI11qecTBO 11CnycKaeMhix 3JieKTpOHOB 

o6ecrreq11BaeTcJI TeM, qTo KaTo,a; HarpeT ,a;o oqeHb BhiCOKoil TeMrrepaTyphi. Kor,a;a 

)l;JIJI 3a)l(11raH11JI ,a;yr11 BHaqaJie yrn11 IIp11BO)l;JIT B COI1p11KOCHOBeH11e, TO B MeCTe 

KOHTaKTa, o6na,a;aiOIIJ,eM oqeHb 6oJiblll11M corrpoT11BJieH11eM, Bhi,a;enJieTcJI 

OrpOMHOe KOJI11'1eCTBO TeiiJIOTbl. Il03TOMY KOHllbl yrneil C11JlbHO pa30rpeBalOTCJI, 11 

3TOrO )l;OCTaTO'IHO )l;JIJI TOrO, 'IT06bi IIp11 11X pa3,ll;Bl1)1(eH1111 Me)l(,a;y H11M11 

BCIIbiXHyJia ,a;yra. B )l;aJlbHellllleM KaTO)l; ,a;yr11 IIOMep)I(11BaeTCJI B HaKaJieHHOM 

COCTOJIH1111 CaM11M TOKOM, rrpOXO)l;JIIIJ,11M '1epe3 ,a;yry. 

3neKTp11qecKaJI ,a;yra - 3TO 

A. 113JiyqeH11e cBeTa 3JieKrpo,a;aM11, rrp11coe,a;11HeHHhiM11 K 11CTO'IH11KY TOKa. 

E. 3JieKrp11'1ecKl1il pa3pJI,a; B raJe. 

IIpaB11JihHhill OTBeT 

1) TOJibKO A 
2) TOJibKO E 

3) 11 A, 11 E 

4) H11 A, H11 E 

[!!] HoH113alllflO Moneeyn ra3a B rrpocTpaHCTBe Me)l(,a;y 3JieKTpo,a;aMlf Bhl3hiBaeT 

1) 3JieKrplfqecKoe Harrp5!)1(eHlfe Me)l(,a;y 3JieKrpo,a;aMlf 

2) TennoBoe cBeqeHlfe aHo,a;a 

3) y,a;apbl MOJieKyJI raJa 3JieKrpOHaM11, 11CIIYCKaeMbiM11 KaTO)l;OM 

4) 3JieKTplfqecKlfil TOK, rrpoxo,a;JIIIJ,lfll qepe3 3JieKTpO,a;hi rrpl1I1X coe,a;lfHeHlflf 

Ilpu 6btnOllHenuu 3aOanuR 19 c pa36epnymbl.M omBemo.M ucnollb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna'IUJla no.Mep 3aOanuR, a 3ame.M omBem na nezo. 
IlollHbtii omBem OollJICeH 6KlliO•tamb ne mollbKO omBem na Bonpoc, no u ezo 
pa36epnymoe, JlOZU•teCKU C6Jl3UHHOe o60CH06UHUe. 

[.!!] MO)I(eT Jllf pacnJiaBlfTbCJI KyCOK OJIOBa B CTOJI6e ,a;yrOBOrO pa3pJI)l;a? 0TBeT 

nOJICHlfTe. 
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Om6emoM K 3aOaHURM 20-23 Jl6JlJlemcR noc!leOo6ameJlbHOCmb ~ul/Jp, «omopbte 
CJleOyem 3anucamb 6 6JlaHK om6emo6 .M! 1 cnpa6a om HOMepa 
coom6emcm6yWU~rezo 3aOanuR, na'luHaR c nep6oii Kllemo'IKU, 6e3 npo6e!lo6, 
3anRmbtX u opyzux oonoRnumellbHbtX cuM60ll06. Ka:m:Obtii CUM60ll nuurume 
6 omOe.nbnoii KJlemo'IKe 6 coom6emcm6uu c npu6eOeHHblMU o6pa3~aMu. 

Ilpu 6btnOJlHenuu 3aOanuR 20 ycmano6ume coom6emcm6ue Me:m:oy 
cooep:m:anueM nep6ozo u 6mopozo cmo!l6~o6. J(RR Jmozo «a:m:OoMy 'JJleMenmy 
nep6ozo cmo!l6~a noo6epume n03u~u10 U3 6mopozo cmo!l6~a. Bnuurume 6 
ma6RUUJI 6HU3Y 3aOanuR ~ul/Jpbt - noMepa 6bt6paHHbtx om6emo6. HoMepa 
6bt6paHHbtX om6emo6 Mozym no6mopRmbcR. 

OD )..(M Ka)l(.n;oro cp11311'IecKoro ITOIDITI15! 113 rrepBoro cTon6ua rro.n;6ep11Te 

COOTBeTCTBYIOIIII1ll I1p11Mep 113 BTOpOrO CTOJI6Ua. 

3arrl1llii1Te B Ta6JI11UY Bhi6paHHhie U11cppb1 ITO,ll; COOTBeTCTBYIOIII11MI1 6yKBaMI1. 

<l>H3~ECKHEITO~TH~ 

A) cp11311'lecKa5! BeJII1'li1Ha 

E) cp11311'lecKoe 5!BJieHI1e 

B) cp11311'leCKI1li 3aKOH 

( 3aKOHOMepHOCTh) 

0TBeT: 
A 

ITPHMEPhl 
1) pacrrpocTpaHeHI1e 

O,ll;eKOJIOHa B 

KOMHaTe 

2) CI1CTeMa OTC'leTa 

3) TeMrrepaTypa 

4) MeH3ypKa 

3arraxa 

KJiaCCHOH 

5) .n;aBneHI1e raJa B 3aKphiTOM 

cocy.n;e rrp11 HarpeBaHI111 

B 
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B cyxoli neTHI1li .n;eHh rrpowen Terrnhili ,ll;O)I(,ll;h, rrp11'IeM TeMrrepaTypa B03.n;yxa He 

113MeHI1Jiacb. KaK rrocne )l;O)I()J)I 113MeiDITC5! rroKa3aHI15! cyxoro 11 Bna:amoro 

TepMOMeTpOB I1C11XpOMerpa, a TaK)I(e pa3HOCTb HX I10Ka3aHI1H? 

)..(M Ka)l()l;Oll cp113H'leCKOH BeJII1'li1Hhl orrpe.n;eJII1Te COOTBeTCTBYIOIIII1H xapaKTep 

113MeHeHI15!. 

3amillii1Te B Ta6nrruy Bbi6paHHbie U11cppb1 ,ll;M Ka)l(,ll;Oll cp113H'leCKOH BeJII1'li1Hbl. 

ll,11cppb1 B OTBeTe MOryT I10BTOp5!TbC5!. 

<l>H3HliECKA51 BEflHliHHA 
A) rroKa3aHI15! cyxoro TepMoMeTpa 

E) rrOKa3aHI15! BJia)I(HOro TepMOMerpa 

B) pa3HOCTh rroKa3aHI1li TepMoMeTpOB 

0TBeT: 
A 

XAPAKTEPH3MEHEH~ 

1) yBeJII1'li1TC5! 

2) yMeHblliHTC5! 

3) He 113MeHI1TC5! 

B 
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[}D Ha p11cyHKe rrpe.n;cTaBJieHhi rpacjmKI1 3aBI1CI1MOCTI1 CMeiiiemrn x rpy3oB OT 

BpeMeHI1 t rrp11 KOJie6aHI15!X )l;Byx MaTeMaTl1'!eCKI1X Ma51THI1KOB. 

X 

1 

\ I r\ I 
0 

) v ----~ \ 1/ 
1\ I I"'. 1\. ..-~1-1 t 

\ j \ j 

IIcrroJih3ya: .n;aHHhie rpacj>11Ka, Bhi6ep11Te 113 rrpe,ll;JIO)!(eHHoro rrepeqAA OBa BepHhrx 

yrBep)i(.n;eHI1a:. YKa)!(I1Te 11x HOMepa. 

1) AMIIJII1Ty.n;a Kone6aHI1ii rrepBoro Maa:THI1Ka B 2 pa1a 6oJihiiie aMIIJII1TY.L\hi 

KOJie6aHI1ll BTOporo Maa:THI1Ka. 

2) MaHTHI1KI1 coBepiiiaiOT Kone6aHMa: c o.n;I1HaKOBOH qacToToii. 

3) )..(JII1Ha HI1TI1 BTOporo Maa:THI1Ka MeHhiiie )l;JII1Hhi HI1TI1 rrepBOfO Maa:THI1Ka. 

4) Ilep110)l; KOJie6aH11ll BTOpOrO Ma51THI1Ka B 2 pa3a 60Jihiiie. 

5) Kone6aHI1a: Maa:THI1KOB a:BJia:IOTca: 3aTyxaiOIII11MI1. 

OTBeT: 
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0[] YqeHI1K rrpoBeJI 3Kcrrep11MeHT no 113yqeH1110 Cl11Ihi yrrpyrocTI1, B03HI1KaiOIIIeii rrp11 

I10)l;Beiiii1BaHI111 rpy30B pa3HOll MaCChi K pe3MHOBhiM IIIHypaM pa3HOll )l;JII1Hhl 

11 TOJIIII11Hhl. 

Pe3yJihTaThi 3Kcrrep11MeHTaJihHhiX rrpa:MhiX 113MepeHI1ii MaCChi rpy3a m, .n;11aMerpa 

rrorrepeqHoro ceqeHMa: IIIeypa d, ero rrepBOHaqanhHOii M11Hhi /0 11 y.n;ni1HeHI1a: 

(l- /0) , a TaiOKe KOCBeHHhie 113MepeHMa: K03cj>cjll11111eHTa )!(eCTKOCTI1 k rrpe,ll;CTaBJieHhi 

B Ta6JII1lle . 

N!! m, Kr d,MM / 0, CM (/- /0), CM k, HIM 
orrhiTa 

1 0,5 3 50 5,0 100 
2 0,5 5 100 3,6 140 
3 0,5 3 100 10,0 50 
4 1,0 3 50 10,0 100 

Bhi6ep11Te 113 rrpe.n;JIO)!(eHHoro rrepeqH51 OBa yTBep)!(.n;eHI151, KOTOphie 

COOTBeTCTBYIOT pe3yJihTaTaM IIpOBe.n;eHHhiX 3KCIIep11MeHTaJihHhiX 113MepeHI1ll. 

YKa)!(I1Te 11x HOMepa. 

1) Ilp11 yBeJII1qeHI111 )l;JII1Hhl IIIHypa ero )!(eCTKOCTh yBeJII1qi1BaeTCa: . 

2) Ilp11 yBeJII1qeHMI1 TOJIIII11Hhi IIIHypa ero )!(eCTKOCTh yBeJII1qMBaeTC51. 

3) Y )l;JII1HeHI1e IIIeypa He 3aBI1CI1T OTero rrepBOHaqaJihHOll )l;JII1Hhl. 

4) }l{ecTKOCTh IIIHypa He 3aBI1CI1T OT MaCChi IIO)l;Beiiii1BaeMOfO rpy3a. 

5) Y )l;JII1HeHI1e IIIHypa 3aBI1CI1T OT yrrpyrMX CBOllCTB MaTep11aJia, 113 KOTOpOrO 

113fOTOBJieH 11CCJie.n;yeMhill o6pa1e11. 

0TBeT: 

He 3a6yobme nepenecmu omBembt na 3aOaHUR 1-18 u 20-23 B 6!laHK omBemoB 
.M!l. 
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J(RR om6ema na 3aOaHUJl 11acmu 3 (3aOaHUJl 24-27) ucnOJlb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna'lalla HOMep 3aOaHUJl, a 3ameM om6em na nezo. 
OmBembi 3anucbt6aume 'li!m«o u pa36op'lu6o. 

HcrroJib3Y5! co6HpaiOII.\YIO Jil1H3Y, 3KpaH, naMrry Ha rro.n;cTaBKe, l1CTO'IHl1K TOKa, 

COe)J,l1Hl1TeJibHbie IIpOBO)J,a, KJllO'l, Jll1HerrKy, C06epl1Te 3KCIIepl1MeHTaJibHYIO 

ycTaHOBKY )J,Jl5! l1CCJie)J,OBaHl15! CBOITCTB l1306pa)!(eHII5!, IIOJiyqeHHOrO C IIOMOII.\biO 

C06IIpaiOII.\eiT JIIIH3bl OT JiaMIIbl, paCIIOJIO)!(eHHOIT OT IJeHTPa JIIIH3bl Ha paCCT05!HIIII 

15 CMo 

B 6naHKe OTBeTOB: 

1) C)J,eJiarrTe CXeMaTl1'leCKl1IT pHCYHOK 3KCrrepl1MeHTaJibHOIT ycTaHOBKl1 )J,Jl5! 

Ha6JIIO)J,eHl15! l1306pa)!(eHl15! JiaMIIbi, IIOJiy'leHHOrO C IIOMOII.\blO C06HpaiOII.\eiT 

Jll1H3hi; 

2) rrepe.n;BMra5! 3KpaH, rrony'IHTe 'leTKoe H3o6pa)!(eHHe naMIIhi 11 rrepe'IHCJIHTe 

CBOITCTBa l1306pa)!(eHl15! (MHl1MOe IIJll1 )J,eiTCTBl1TeJibHOe, yMeHhiiieHHOe l1Jll1 

yBeJIH'leHHoe, rrp5!Moe l1Jll1 rrepeBepHyToe ) ; 

3) ccpopMyJIHpyrrTe BblBO)J, 0 paCIIOJIO)!(eHl1l1 JiaMIIbl OTHOCl1TeJibHO )J,BOITHOrO 

cpoKycHoro paccT05!Hl15! Jil1H3hi. 

3aoanue 25 npeocma6JlRem co6oii Bonpoc, na Komopbtii neo6xoOuMo oamb 
nucbMeHHbiii omBem. llollHbiii omBem Oo!l:m:en cooep:m:amb ne mollbKO omBem 
na Bonpoc, no u ezo pa36i!pnymoe, Rozu•tec«u C6Jl3annoe o6ocno6anue. 

KaMeHh Jie)!(l1T Ha )J,He COCy.n;a, IIOJIHOCTblO IIOrpy)!(eHHbiiT B BO)J,y 

( CMo pHCYHOK)o l13MeHIITC5! Jill (l1 eCJil1 l13MeHl1TC5!, TO KaK) Cl1Jia 

)J,aBJieHl15! KaMH5! Ha )J,HO, eCJil1 B BO)J,y )J,06aBl1Tb IIOBapeHHYlO 

COJib? 0TBeT II05!CHl1Teo 
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J(RR 3aOanuii 26-27 neo6xoOUMO 3anucamb no!lnoe pemenue, 6Klll0'1a10m,ee 
3anucb «pam«ozo ycR06UJl 3aOa'IU (J(ano), 3anucb ljJopMyll, npuMenenue 
«omopblX neo6xoOUMo u oocmamo'IHO ORR pemenuR 3aOa'lu, a ma«:m:e 
MameMamu'lec«ue npeo6pa3o6aHUJl u pac'li!mbt, npu6oORm,ue K 'IUCll060MY 
omBemy. 

fiip5! rra.n;aeT Ha 3eMJIIO II y .n;ap5!eTC5! a6COJIIOTHO Heyrrpyro 0 rrpeii5!TCTBIIeo 

M 
CKopocTh mpH rrepe.n; y .n;apoM paBHa 14 - 0 TeMrrepaTypa mpH rrepe.n; y .n;apoM 

c 
COCTaBJI5!Jia 20 ° C o )l,o KaKOIT TeMrrepaTypbi HarpeeTC5! rl1p5!, eCJil1 C'll1TaTh, 'ITO BCe 

KOJIII'leCTBO TerrJIOThi, Bbi)J,eAAeMoe rrpii y.n;ape, rrorJIOII.\aeTc5! riiperr? Y.n;eJibHa5! 

TeiiJIOeMKOCTb Bell.\eCTBa, l13 KOTOporo l13rOTOBJieHa rl1p5!, paBHa 140 ~ o 
Kro °C 

3neKTpOB03, pa6oTaiOII.\l1IT rrpH Harrp5!)!(eHl1l1 3 KB, pa3Bl1BaeT rrpH cKopocTH 12 ~ 
c 

CHJIY T5lrl1 340 KHO KII.IJ, )J,BHraTeAA 3JieKTPOB03a paBeH 85%0 lieMy paBHa CHJia 

TOKa B 06MOTKe 3JieKTPO)J,Bl1raTeJI5!? 
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HOMEP KHMI L_ __________ __j 

rocy)J.apCTBeHH3H (HTOrOBaH) 3TTeCT3l.J,HH 

no <I>H3HKE 

BapuauT .N'!! 1326 

HHCTPYKLIHH no BbiDOJlHCHHIO pa6oTbi 

Ha BhiiiOJIHeHMe 3K3aMeHal\MOHHOH pa60Thi no cpl:!3MKe OTBO.L\l:!TCH 3 qaca 

(180 Ml:!Hyr). Pa6oTa COCTOl:!T l:!3 3 qacTeH, BKJIIOqaiOll\l:!X B ce6H 27 3a,[(aHl:!H. 

l.JacTh 1 co,L\ep)KHT 19 3a,[(aHl:!H (1- 19). K Ka)K,[(OMY l:!3 rrepBhix 18 3a,[(aHl:!H 

I1pl:!BO,L\l:!TC5! qeTbipe Bapl:!aHTa OTBeTa, l:!3 KOTOpbiX TOJibKO 0 ,[\l:!H BepHbiH. 0TBCT 

Ha 3a,[(aHne 19 qacTM 1 3aiTl:!CbiBaeTcH Ha 6naHKe NQ 2. 
l.JaCTb 2 CO,[(ep)Kl:!T 4 3a,[(aHl:!H C KpaTKl:!M OTBeTOM (20- 23). 0TBCTbl Ha 

3a,[(aHl:!5! qacTei1 1 l:! 2 yKa)Kl:!Te cHaqan a Ha Jil:!CTax c 3a,[(aHl:!5!Ml:! 

3K3aMeHal\l:!OHHoi1 pa6oThi, a 3aTeM rrepeHeCl:!Te B 6naHK NQ 1. Ecn l:! B 3a,[(aHl:!l:! 

B KaqecTBe OTBeTa Tpe6yeTC5! 3alll:!CaTb llOCJie,[(OBaTCJlbHOCTb 1..\l:!cpp, rrpl:! rrepeHOCe 

OTBCTa Ha 6JiaHK CJIC,[(yCT YKa3aTb TOJibKO 3TY ITOCJIC,L\OBaTCJlbHOCTb, 6e3 3all51TbiX, 

rrpo6eJIOB l:! rrpoql:!X Cl:!MBOJIOB. 

l.JaCTb 3 CO.L\Cp)Kl:!T 4 3a,[(aHl:!5! (24- 27), Ha KOTOpbiC CJIC.L\YCT ,[(aTb 

pa3BepHyThiH OTBeT. 0TBeThi Ha 3a,[(aHMH qacTM 3 3arrMChiBaiOTCH Ha 6naHKe NQ 2. 
3a,[(aHl:!e 24 3KCrrepl:!MeHTaJibHOe, l:! ,[(Jl5! ero BbiiiOJIHeHl:!51 He06XO,L\l:!MO 

BOCI10Jlh30BaThC5! Jia6opaTOpHbiM o6opy.L\OBaHl:!eM. 

Ilpl:! Bbiql:!CJieHl:!5!X pa3pernaeTC5! l:!CI10Jlb30BaTb HerrporpaMMl:!pyeMhiH 

KaJihKYJIHTOp. 

IlpM BhiiTOJIHeHMl:! 3a,[(aHl:!H Bhi MO)KeTe rroJih30BaTbC5! qepHOBl:!KOM. 

06pall\aCM Barne BHl:!MaHl:!e Ha TO, qTO 3alll:!Cl:! B qepHOBHKe He 6y,L\yT 

yql:!TbiBaTbC5! rrpl:! Ol\eHl:!BaHl:!l:! pa60Tbl. 

CoBeTyeM Bbii10JIH5!Tb 3a,[(aHl:!5! B TOM I10p5i,[(Ke, B KOTOpOM OHM ,[(aHbl. ,Il,JIH 

3KOHOMl:!l:! BpeMeHl:! rrporrycKaHTe 3a,[(aHl:!e, KOTOpoe He y,[(aeTC5! BblllOJIHl:!Tb Cpa3y, 

l:! rrepeXO.L\l:!Te K CJIC.L\YIOll\eMy. Ecnl:! rrocne BhiiTOJIHCHl:!51 Bcei1: pa60Thi y Bac 

ocTaHeTcH BpeMH, Bhi CMO)KeTe BepHyThCH K rrporryll\eHHhiM 3a,[(aHHHM. 

naJIJibl , rronyqeHHbie BaMl:! 3a BblllOJIHCHHbie 3a,[(aHl:!5!, cyMMl:!pyiOTC5!. 

IlocTapaJ1:TeCb BblllOJIHl:!Tb KaK MO)KHO 60JiblliC 3a,[\aHl:!H l:! Ha6paTb Hal:!60JiblliCC 

KOJil:[qCCTBO 6aJIJIOB. 

)/( e.nae.M ycnexa! 
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HmKe rrplme,[(eHhi crrpaBoqHhie ,[(aHHhre, KOTOphre MoryT ITOHM06MThCH BaM rrpM 

BblllOJIHeHl:!l:! pa60Tbl 

,Il,eCHTH'IHbiC DpHCTaBKH 

Hal:!MeHOBaHl:!e 06o3HaqeHl:!e MHO)Kl:!TeJib 

rMra r 109 

Mer a M 106 

Kl:!JIO K 103 

reKTO r 102 

caHTl:! c w-2 
Ml:!JlJll:! M 10 3 

Ml:!KpO MK 10 6 

HaHO H 10 9 

KoucTaHTbl 

ycKopeHl:!e cBo6o,[(Horo rra,[(eHl:!H Ha 3eMJie 
M 

g=10 -
c2 

2 

rpaBl:!Tal\l:!OHHa5! I10CT05!HHa5! G=6 7·10- 11 H·M 
' 2 

Kr 

CKOpOCTb CBeTa B BaKyyMe c =3 ·108 ~ 
c 

3JieMeHTapHbi H 3JieKTpl:[qeCKl:!H 3apH.L\ e =1,6·10- 19 Kn 

IIJ10THOCTb 

6eH3l:!H 710 Kr ,L\peBeCMHa (cyxaH 400 Kr 
M3 COCHa) M3 

Clll:!pT 800~ 
M 3 

rrapaqmH 900~ 
M 3 

KepOCl:!H 800~ 
M3 

ne,[( 900~ 
M3 

MaCJIO Mallll:!HHOe 900~ 
M3 

aJIIOMl:!Hl:!H 2700~ 
M3 

BO,L\a 1000~ 
M3 

MpaMop 2700~ 
M3 

MOJIOKO 1..\eJibHOe 1030 ~ 1..\l:!HK 7100 ~ 
M M 

BO,L\a MOpCKm! 1030 ~ CTaJib, )KCJIC30 7800 ~ 
M M 

fJll:!l\epl:!H 1260 ~ Me,[\b 8900 ~ 
M M 

PTYTb 13 600 ~ CBl:!Hel\ 11350 ~ 
M M 
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¢>11131/lKA 9 KJ13CC (1326- 3/16) 

Y,JJ;eJibHaH 

TeiTJIOeMKOCTb 4200~ TeiTJIOTa 2, 3 ·1 0 6 )];)!{ 
BO,U:bl KT·°C ITapoo6pa3oBaHmi BO,U:hi Kr 

TeiTJIOeMKOCTb 2400~ TeiTJIOTa 9, 0 ·1 05 )];)!{ 
cm1pTa KT·°C ITapoo6pa3oBamur CITI1]JTa Kr 

TeiTJIOeMKOCTb 2100~ 3, 3 ·1 0 5 )];)!{ TeiTJIOTa ITJiaBJieHIU! Jlb,U:a 
Jib ,a: a KT·°C Kr 

TeiTJIOeMKOCTb 920~ TeiTJIOTa ITJiaBnemur 2, 5 ·1 0 4 )];)!{ 
aJIIOMHHID! Kf·°C CBHHIIa Kr 

TeiTJIOeMKOCTb 500~ 5, 9 ·1 0 4 )];)!{ TeiTJIOTa ITJiaBJieHIU! OJIOBa 
CTaJIH Kf· °C Kr 

TeiTJIOeMKOCTb 420~ 7' 8 ·1 0 4 )];)!{ 
6pOH3bl 

TeiTJIOTa ITJiaBJieHHJI CTaJIH 
Kf· °C Kr 

TeiTJIOeMKOCTb 400~ 2 9 . 1 0 7 )];)!{ 
IIHHKa Kf· °C 

TeiTJIOTa cropaHHJI CITI1pTa ' Kr 

TeiTJIOeMKOCTb 400~ TeiTJIOTa cropaHHJI 4 6 . 1 0 7 )];)!{ 
Me,U:H KT ·°C KepOCHHa ' Kr 

TeiTJIOeMKOCTb 230~ TeiTJIOTa cropaHHJI 4,6 ·107 )];)!{ 
OJIOBa KT ·°C 6eH3HHa Kr 

TeiTJIOeMKOCTb 130~ 
CBHHIIa KT· °C 

TeMnepaTypa nJiaBJieuuH TeMnepaTy Ja KuneuuH 

CBHHIIa 327 oc BO,U:bl 100 oc 
OJIOBa 232 oc CITHpTa 78 oc 
Jib ,a: a oac 

0M·MM
2 

Y,JJ;eJibHOe :meKTpH'lecKoe conpoTHBJieuue, (rrp11 20 °C) 
M 

cepe6po 0 ,016 HHKeJIHH 0 ,4 

Me,n:b 0 ,017 HHXPOM ( CIIJiaB) 1' 1 
aJIIO MHHHll 0,028 cpexpanb 1,2 

)KeJie3o 0,10 

I HopMaJibHble ycJIOBHH: ,n:aBJieHHe 105 
ITa, TeMITeparypa 0 ac 
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¢>11131/lKA 9 KJ13CC (1326-4/16) 

Ilpu 6btnOJtnenuu 3aOanuii c 6bt6opoM om6ema (1-18) U3 'lembtpex 
npeOJto:JICeHHblX 6apuanmo6 6bt6epume ooun 6epHbtii. B 6JtaHKe om6emo6 .M! 1 
nocma6bme 3HaK «X» 6 Kllemo'IKe, noMep Komopoii coomBemcmByem noMepy 
6bt6pannozo BaMu omBema. 

Ha pHCYHKe ITpe,n:cTaBJieH rpacpHK 

3aBHCHMOCTH ITpOeKIIHH CKOpOCTH V x OT 

BpeMeHH t ,U:lli! TeJia, ,U:BH)!{YlllefOCJI ITO OCH 

Ox. 
MaKCHManbHOe ITO Mo.n:ymo ycKopeHHe 

TeJIO HMeJIO B HHTepBaJie BpeMeHH 

1) OT 0,0:0 1 C 

2) OT 1 ,n:o 3 C 

3) OT 3 ,n:o 4 c 

4) OT 4 ,0:0 6 C 

3 I 
1/ 

0 
1 

- 3 

- 6 

\ 
1\ 

2 3 4 5 6 t, c 
\ 

\ 

)];Be yiTpyrHe ITPY)!{HHhi ITo,n: ,n:eilcTBHeM ITpHJio)KeHHhiX K HHM cHJI y,n:nHHHJIHCh Ha 

o,n:Hy 11 ry )!{e BeJIHqHHY. K ITepBoil rrpy)!{HHe, )!{eCTKOCThiO k1, 6hma ITPHJIO)KeHa 

c11na 100 H, a Ko BTopoil, )!{eCTKOCThiO k2, - 50 H. KaK cooTHOCJITCJI )!{eCTKOCTH 

ITpy)!{HH? 

1) k, =k2 

2) k, = 2k2 

3) 
1 

k, =2.k2 

4) 
1 

k, =4k2 

ITJ Ha pHCYHKe ITpe,n:cTaBJieH rpacpHK 3aBHCHMOCTH 

CKOpOCTH V BeJIOCHITe,U:HCTa OT BpeMeHH (. 3a 

ITepBbie 4 C ,U:BH)!{eHIDI KHHeTHqecKaJI 3HeprHJI 

BeJIOCHITe,U:HCTa yBeJIJ1qJ1JiaCh 

1) B 4 pa3a 

2) B 5 pa3 

3) B 16 pa3 

4) B 25 pa3 

V, M 
c 
5 

4 

3 

2 
/ 

v 
/ v 

0 2 3 4 t, c 
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¢>11131/lKA 9 KJ13CC (1326- 5/16) 

0 KaKIIM rrapaMeTpOM 3BYKOBbiX KOJie6aHIIrr orrpe.n;emreTC5! rpOMKOCTb 3ByKa? 

1) qaCTOTOIT 

2) rrepiiO)J;OM 

3) aMTIJIIITY.D;OIT 

4) CKOpOCTbiDpacrrpocTpaHeHII5! 

[TI )l,Ba O)J;IfHaKOBbiX CTaJibHbiX mapa ypaBHOBemeHbi Ha poJqa)!(HbiX BeCaX 

(eM. piicyHoK). RapymiiTC5! JIII paBHOBeciie BecoB, ecJIII O.D;IIH map orrycTIITb B 

MamiiHHOe MaCJIO, a .n;pyrorr - B 6eH3IIH? 

1) ReT, TaK KaK mapbi IIMeiDT O.D;IIHaKOBYID Macey. 

2) ReT, TaK KaK mapoi IIMeiDT O.D;IIHaKOBoirr o6"DeM. 

3) )],a - rrepeBeCIIT map, orryiiJeHHDirr B 6eH3IIH. 

4) )],a- rrepeBeCIIT map, orryiiJeHHbiiT B MaCJIO. 

ITJ )l,epeB5!HHYID KOp06Ky MaCCOIT 10 Kf paBHOMepHO II rrp5!MOJIIIHeiTHO T5IHYT ITO 

ropii30HTaJibHOIT )J;OCKe C TIOMOIIJbiD ropii30HTaJibHO paCTIOJIO)!(eHHOIT rrpy)!(IIHbl. 

Ko3cpcpiiiJIIeHT TpeHII5! paBeH 0,4, y.D;JIIIHeHIIe rrpy)!(IIHbi 0,2 M. l.JeMy paBHa 

)!(eCTKOCTb rrpy)!(IIHbi? 

1) 200 R 
M 

2) 100 R 
M 

3) 50 R 

M 

4) 20 R 

M 
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¢>11131/lKA 9 KJ13CC (1326- 6/16) 

[TI IlpiiMepOM 5!BJieHII5!, B KOTOpOM MexaHIIqecKa5! 3Heprii5! rrpeBpaiiJaeTC5! BO 

BHyrpeHHIDID, MO)!(eT CJIY)!(IITb 

1) KIITieHIIe BO.D;bl Ha fa30BOIT KOHcpOpKe 

2) CBeqeHIIe HIITII HaKaJia 3JieKTpiiqeCKOIT JiaMTIOqKII 

3) HarpeBaHIIe MeTaJIJIIIqecKOIT rrpOBOJIOKII B TIJiaMeHII KOCrpa 

4) 3aTyXaHIIe KOJie6aHIIIT HIIT5!H0f0 Ma5!THIIKa B B03.D;yxe 

ITJ 0TKpbiTbiiT COCy.D; C BO)J;OIT HaXO)J;IITC5! B Jia6opaTOpiiii, B KOTOpOrr 

rro.n;.n;ep)!(IIBaeTC5! orrpe.n;eJieHHa5! TeMrrepaTypa II BJia)!(HOCTb B03.n;yxa. CKopocTb 

IICTiapeHII5! 6y.n;eT paBHa CKOpOCTII KOH)J;eHCai.(IIII BO)J;bl B cocy.n;e 

1) TOJibKO rrpii ycJIOBIIII, qTo TeMrrepaTypa B Jia6opaTOpiiii 6oJiome 25 oc 
2) TOJibKO rrpii yCJIOBIIII, qTO BJia)!(HOCTb B03.D;yxa B Jia6opaTOpiiii paBHa 100% 

3) TOJibKO rrpii ycJIOBIIII, qTo TeMrrepaTypa B Jia6opaTOpiiii MeHome 25 °C, a 

BJia)!(HOCTb B03.D;yxa MeHome 100% 

4) rrpii JIID6orr TeMrrepaType II BJia)!(HOCTII B Jia6opaTopiiii 

KaKOe KOJIIIqeCTBO TeTIJIOTbl Bbi,D;eJITITC5! rrpii KOH,D;eHCaiJIIII 2 Kf napa, B35!T0f0 rrpii 

TeMrrepaType KIITieHII5!, II TIOCJie.D;yiDIIJefO OXJia)!(,D;eHTI5! BO)J;bl )J;O 40 °C Tlpii 

HOpMaJibHOM aTMOCcpepHOM )J;aBJieHIIII? 

1) 504 K)l,)!( 

2) 4600 K)l,)!( 

3) 4936 K)l,)!( 

4) 51 04 K)l,)!( 

MeTaJIJIIIqecKa5! TIJiaCTIIHa, IIMeBma5! TIOJIO)!(IITeJibHbiiT 3ap5!.D;, ITO MO.D;yJIID paBHbiiT 

1 Oe, rrpii ocBeiiJeHIIII rroTepHJia qeToipe 3JieKTpoHa. KaKIIM CTaJI 3apH.n; rrJiaCTIIHoi? 

1) +14e 

2) +6e 

3) -14e 

4) - 6e 
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¢>11131/lKA 9 KJ13CC (1326- 7/16) 

I1MeeTe5! Tp11 pe311eTopa, 113fOTOBJieHHbiX 113 pa3JII1qHbiX MaTep11aJIOB 11 11MeiOIIII1X 

pa3JII1qHbie pa3Mepb1 (eM. p11eyHoK). 

1 () :}Me.!lh 

2 0 ·I )KeJie3o 

3 0 ·I )KeJie3o 

Ha11MeHhiiiee :neKTp11qeeKoe eorrpoTI1BJieHI1e 11MeeT( -IOT) 

1) pe311eTOp 1 
2) pe311eTOp 2 
3) pe311eTop 3 
4) pe311eTOpbi 1 11 3 

0 ITo KaTYIIIKe 11,[(eT 3JieKTp11qeeKI1ll TOK, HarrpaBJieHI1e KOTOpOrO IIOKa3aHO Ha 

p11eyHKe. I1p11 3TOM Ha KOHIIaX )KeJie3HOf0 eep.[leqHI1Ka KaTyiiiKI1 

f ) 
... ' 

1) 06pa3yiOTe5! MarHI1THbie IIOJIIOea: Ha KOHIIe 1 
KOHIIe 2 - IO)I(Hblll 

2) o6pa3yiOTe5! MafHI1THhie IIOJIIOea: Ha KOHIIe 

KOHIIe 2 - eeBepHblll 

3) eKaiiJII1BaiOTe5! 3JieKTpmeeKI1e 3ap5!.[1bl: Ha KOHIIe 

Ha KOHIIe 2 - IIOJI0)1(11TeJibHhlll 

1 

2 

- eeBepHhiii IIOJIIOe; Ha 

- IQ)I(Hblll IIOJIIOe; Ha 

4) eKaiiJII1BaiOTe5! 3JieKTp11qeeKI1e 3ap5!.[1hi: Ha KOHIIe 1 - IIOJI0)1(11TeJihHhlll 3ap5!.11; 

Ha KOHIIe 2 - OTP11IIaTeJihHhiii 

0[] K 3JieKTpoMarHI1THhiM BOJIHaM OTHOe5!Te5!: 

A. BOJIHbl Ha IIOBepXHOeTI1 BO.[Ihl. 

li.pa.[(I10BOJIHbl. 

B. eBeTOBhie BOJIHhi. 

IIpaBI1JihHhiii OTBeT: 

1) TOJibKO A 
2) TOJihKO li 
3) TOJibKO B 
4) li 11 B 
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¢>11131/lKA 9 KJ13CC (1326- 8/16) 

B eeTh, HarrpmKeHI1e KOTopoii 120 B, rroene.[loBaTeJihHO e naMrroii BKJIIOqeH 

pe311eTop. Harrp5!)KeHI1e Ha naMrre 45 B. KaKoBa e11na TOKa B 11eii11, een11 

eorrpoTI1BJieHI1e pe311eTopa paBHO 6,25 OM? 

1) 12 A 
2) 7,2 A 
3) 19,2 A 
4) 31,2A 

li5l 14 4 17 
~ KaKa5! qaeTI111a X Bhi.[IeJI5!eTe5! B peaK111111 7 N + 2 He ~ 8 0 +X ? 

1) 3JieKrpOH 

2) HeHTpOH 

3) IIpOTOH 

4) aJibcpa-qaeTI111a 

CJ.D I.:(eHa .[leJieHI15! 

MI1JIJII1aMrrepMeTpa 

eOOTBeTeTBeHHO 

1) 50 A, 2 A 
2) 2 MA, 50 MA 
3) 10 A, 50 A 
4) 50 MA, 10 MA 

11 

(eM. 

rrpe.[leJI 113MepeHI15! 

p11eyHOK) paBHhi, 

• 
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¢>11131/lKA 9 KJ13CC (1326- 9/16) 

lJpO'IUmaiime meKCm U 6btnOJIHUme 3U0UHUJl17-J9 

AuaJIUJ JByKa 

Ilpl:! IIOMOil\l:! Ha6opOB aKyCTl:!qeCKl:!X pe30HaTOpOB MO)f(HO ycTaHOBl:!Th, 

KaKl:!e TOHhl BXO)J,5!T B COCTaB )J,aHHOfO 3ByKa l:! KaKOBhl l:!X aMIIJil:!TY)J,hl. TaKOe 

ycTaHOBJieHl:!e CIIeKTpa CJI0)!(H0f0 3ByKa Ha3hiBaeTC5! ero rapMOHl:!qeCKl:!M 

aHaJil:!30M. 

PaHhiiie aHaJil:!3 3ByKa BhiiiOJIH5!JIC5! c IIOMOil\hiO pe3oHaTopoB, 

rrpe,!l,cTaBJI5!IOil\l:!X co6orr rronhie IIIapbi pa3Horo pa3Mepa, MMeiOil\l:!X OTKphiThiiT 

OTpOCTOK, BCTaBJI5!eMhiiT B yxo, l:! OTBepCTl:!e C IIpOTl:!BOIIOJIO)f(HOIT CTOpOHhl. )l,JI5i 

aHaJil:!3a 3ByKa Cyll\eCTBeHHO, qTo BC5!Kl:!IT pa3, KOf)J,a B aHaJil:!3l:!pyeMOM 3ByKe 

CO)J,ep)f(l:!TC5! TOH, qacTOTa KOTOporo paBHa qacTOTe pe30HaTopa, IIOCJie)J,Hl:!IT 

Haql:!HaeT rpOMKO 3ByqaTb B 3TOM TOHe. 

TaKl:!e crroco6bi aHaJil:!3a, O)J,HaKo, oqeHh HeToqHhi l:! KporroTJil:!Bhi. B 
HaCT05lll\ee BpeM5! OHl:! BbiTeCHeHbi 3Haql:!TeJibHO 6onee COBepiiieHHhiMl:!, TOqHhiMl:! 

l:! 6bJCTpbiMl:! 3JieKTpOaKyCTl:!qecKl:!Ml:! MeTO)J,aMl:!. Cyrb l:!X CBO)J,l:!TC5! K TOMy, qTO 

aKyCTMqecKoe Kone6aHMe cHaqana rrpeo6paJyeTC5! B 3JieKrpMqecKoe Kone6aHMe c 

coxpaHeHl:!eM TOrr )f(e cpopMhi, a cne)J,OBaTeJihHO, l:!MeiOil\ee TOT )f(e crreKTp, a 3aTeM 

3TO KOJie6aHl:!e aHaJil:!3l:!pyeTC5! 3JieKTpl:[qeCKl:!Ml:! MeTO)J,aMl:!. 

0)J,MH l:!3 cyll\eCTBeHHhiX pe3yJihTaTOB rapMOHMqecKoro aHaJIM3a KacaeTC5! 

3BYKOB Haiiierr peqM. ITo TeM6py Mhi MO)f(eM y3HaTh ronoc qenoBeKa. Ho qeM 

pa3Jil:!qaJOTC5! 3BYKOBhie KOJie6aHl:!5!, KOf)J,a O)J,l:!H l:! TOT )f(e qeJIOBeK IIOeT Ha O)J,HOIT 

l:! TOIT )f(e HOTe pa3Jil:!qHhie fJiaCHhie? )l,pyrl:!Ml:! CJIOBaMl:!, qeM pa3Jil:!qaJOTC5! B 3Tl:!X 

cnyqa5!X rrepl:!O)J,l:[qeCKl:!e KOJie6aHl:!5! B03)J,yxa, Bhl3hiBaeMbie fOJIOCOBblM 

arrrrapaTOM IIpl:! pa3HhiX IIOJIO)f(eHl:!51X ry6 l:! 5!3hiKa l:! l:!3MeHeHl:!5!X cpOpMbl IIOJIOCTl:! 

pTa l:! fJIOTKl:!? QqeBl:!)J,HO, B CIIeKTpax fJiaCHbiX )J,OJI)f(Hbl 6biTb KaKl:!e-TO 

oco6eHHOCTl:!, xapaKTepHbie )J,JI51 Ka)f()J,oro rnacHoro 3ByKa, cBepx Tex 

OC06eHHOCTeiT, KOTOpbie C03)J,aiOT TeM6p fOJIOCa )J,aHHOfO qeJIOBeKa. 

rapMOHl:!qecKl:!IT aHaJil:!3 fJiaCHbiX IIO)J,TBep)f(,!l,aeT 3TO rrpe,!l,IIOJIO)f(eHl:!e, a l:!MeHHO: 

rnacHbie 3BYKM xapaKTepl:!3YIOTC5! HaJil:!ql:!eM B l:!X crreKTpax o6nacTerr o6epTOHOB 

c 60JibiiiOIT aMIIJil:!TY,!l,OIT, IIpl:!qeM 3Tl:! 06JiaCTl:! Jie)f(aT )J,JI51 Ka)f()J,OIT rnacHOIT Bcer)J,a 

Ha O)J,Hl:!X M Tex )f(e qacTOTax He3aBMCl:!MO OT BhiCOThi rrporreToro rnacHoro 3ByKa. 
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¢>11131/lKA 9 KJ13CC (1326- 10/16) 

rapMOHl:!qeCKl:!M aHaJil:!30M 3ByKa Ha3biBaiOT 

A. ycTaHOBJieHl:!e ql:[CJia TOHOB, BXO)J,5lll\l:!X B COCTaB CJIO)f(HOfO 3ByKa. 

D. ycTaHOBJieHl:!e qacTOT l:! aMIIJil:!TY)J, TOHOB, BXO)J,5lll\l:!X B COCTaB CJIO)f(HOfO 3ByKa. 

IIpaBl:!JihHhiiT OTBeT 

1) TOJihKO A 

2) TOJibKO E 

3) MA,ME 

4) Hl:!A,Hl:!D 

[J!J KaKoe cpl:!3l:[qeCKoe 5!BJieHl:!e Jie)f(l:!T B ocHoBe 3JieKTpoaKycTl:!qecKoro MeTo)J,a 

aHaJil:!3a 3ByKa? 

1) rrpeo6pa30BaHl:!e 3JieKTpl:!qeCKl:!X KOJie6aHl:!IT B 3BYKOBhie 

2) pa3JIO)f(eHl:!e 3BYKOBhiX KOJie6aHl:!IT B CIIeKTp 

3) pe30HaHC 

4) rrpeo6pa30BaHl:!e 3BYKOBhiX KOJie6aHl:!IT B 3JieKTpl:!qeCKl:!e 

Ilpu 6btnOJlHenuu 3aOanuR 19 c pa36i!pnymbl.M omBemoM ucnollb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna•tUJla noMep 3aOanuR, a 3ame.M omBem na nezo. 
IloRHbtii omBem OOJlJICeH 6KlliO'Iamb ne mollbKO omBem na Bonpoc, no u ezo 
pa36i!pnymoe, JlOZU'IeCKU C6Jl3UHHOe 060CH06UHUe. 

0!] MO)f(HO JIM, l:!CIIOJih3Y5! CIIeKTp 3BYKOBhiX KOJie6aHl:!IT, OTJil:!ql:!Th O)J,l:!H rJiaCHhiiT 

3BYK OT ,!l,pyroro? 0TBeT II05!CHl:!Te. 
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¢>11131/lKA 9 KJ13CC (1326-11/16) 

Om6emoM K 3aOaHURM 20-23 Jl6JlJlemcR noc!leOo6ameJlbHOCmb ~ul/Jp, «omopbte 
CJleOyem 3anucamb 6 6JlaHK om6emo6 .M! 1 cnpa6a om HOMepa 
coom6emcm6yWU~rezo 3aOanuR, na'luHaR c nep6oii Kllemo'IKU, 6e3 npo6e!lo6, 
3anRmbtX u opyzux oonoRnumellbHbtX cuM60ll06. Ka:m:Obtii CUM60ll nuurume 
6 omOe.nbnoii KJlemo'IKe 6 coom6emcm6uu c npu6eOeHHblMU o6pa3~aMu. 

Ilpu 6btnOJlHenuu 3aOanuR 20 ycmano6ume coom6emcm6ue Me:m:oy 
cooep:m:anueM nep6ozo u 6mopozo cmo!l6~o6. J(RR Jmozo «a:m:OoMy 'JJleMenmy 
nep6ozo cmo!l6~a noo6epume n03u~u10 U3 6mopozo cmo!l6~a. Bnuurume 6 
ma6RUUJI 6HU3Y 3aOanuR ~ul/Jpbt - noMepa 6bt6paHHbtx om6emo6. HoMepa 
6bt6paHHbtX om6emo6 Mozym no6mopRmbcR. 

OD )l,AA Ka)l(.n;oro cj}11311qecKoro IIOH51TI15! 113 rrepBoro cTon6ua rro.n;6ep11Te 

COOTBeTCTBYIOIIII1ll 1Ip11Mep 113 BTOpOrO CTOJI6ua. 

<l>H3WIECKHE IIOIDITIDI IIPHMEPhl 
A) cj}11311qecKa5! Ben11q11Ha 

E) cj}113J1qeCKoe 5!BJieHI1e 

B) cj}113J1qeCKI1ii 3aKOH 

( 3aKOHOMepHOCTh) 

0TBeT: 
A 

1) 11Hepu11aJibHa5! CI1CTeMa OTcqeTa 

2) BCeM TeJiaM 3eMJI5! B6JIH311 CBOeii 

IIOBepXHOCTI1 C006111aeT O,!J;I1HaKOBOe 

ycKopeHI1e 

3) M5J:q, BhiiiYIIIeHHhlll 113 pyK, IIa)J,aeT Ha 

3eMJIIO 

4) CeKyH,D;OMep 

5) cpe,D;H5!5! CKOpOCTh 

E B 
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Ilpy)I(I1HHhlll Ma5!THI1K COBepwaeT He3aTyxaiOIIII1e rapMOHI1qeCK11e KOJie6aHI15! 

Me)l()l,y ToqKaMI1 A 11 B. ToqKa 0 cooTBeTCTByeT rroJio)l(eHI1IO paBHOBeCI15! 

Ma5!THI1Ka. KaK MeH5!eTC5! K!1HeTI1qecKa5!, IIOTeHJ..(I1aJibHa5! 11 IIOJIHa5! MeXaHI1qecKa5! 

:mepr115! Ma5!THI1Ka rrp11 rrepexo)J,e 113 ToqKI1 0 B ToqKy B? 

)l,JI5! Ka)I()J,Qll cj}113HqecKOll BeJII1qi1Hhl OIIpe)J,eJII1Te COOTBeTCTBYIOIII11ll xapaKTep 

113MeHeHI15!. 

3aii11IIII1Te B Ta6JI11UY Bhi6paHHhle U11cj}pb1 )J,J15! Ka)I()J,Qll cj}11311qeCKOll BeJII1qi1Hhl. 

l.J,11cj}pb1 B OTBeTe MoryT IIOBTOp5!TbC5!. 

<l>H3W:IECKA51 BEJIWIHHA 
A) KI1HeTJ1qeCKa5! :mepr1151 

E) rroTeHU11aJihHa5! :mepr1151 

B) rronHa5! MexaHI1qecKa5! :mepr1151 

OTBeT: 
A E 

XAPAKTEPH3MEHEHIDI 
1) yBeJII1qi1BaeTC5! 

2) yMeHbiiiaeTC5! 

3) He 113MeH5!eTC5! 

B 
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¢>11131/lKA 9 KJ13CC (1326- 13/16) 

[}D Ha p11cyHKe npe,L\cTaBJieHhi rpacjmKI1 3aBI1CI1MOCTI1 cMeiiJ,eHI15! x OT BpeMeHI1 t np11 

KOJie6aHH5!X ,L\Byx MaTeMaT!1'IeCKHX Ma5!THI1KOB. 

X 

1 

\ I r\ I 
0 ~ ""' 

\ I 

1\ I """ f\.. A --2 t 

\ J \ J 
IIcrrOJih3Y5! ,[(aHHhre rpacjl11Ka, Bhr6ep11Te 113 rrpe,L\JIO)I(eHHoro rrepeqH5! 06a BepHhrx 

yrBep)I(,L\eHI15!. YKa)I(I1Te 11x HOMepa. 

1) l.£acToTa KOJie6aHI1li nepBoro Ma5!THI1Ka B 2 pa3a 6oJihrne qacTOThi KOJie6aHI1li 

BTOpOrO Ma5!THI1Ka. 

2) Ma5!THI1Kl1 COBeprnaiOT KOJie6aHH51 C O,L\11HaKOBOH aMIIJII1TY.L\OH. 

3) Ilep110.L\ KOJie6aHI1li nepBoro Ma5!THI1Ka B 2 pa3a 6oJihrne nep11o,[(a KOJie6aHI1li 

BTOpOrO Ma5!THI1Ka. 

4) )l;JII1Ha HI1TI1 rrepBOfO Ma5!THI1Ka MeHbiiie ,L\JII1Hbl HI1TI1 BTOpOrO Ma5!THI1Ka. 

5) IlepBblll Ma5!THI1K COBeprnaeT 3aTyxaiOIIJ,I1e KOJie6aHI15!. 

OTBeT: 
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¢>11131/lKA 9 KJ13CC (1326- 14/16) 

0[] Yq11TeJih Ha ypoKe npoBeJI onhiT no 113yqeH11IO .L\BI1)1(eHI15! TeJia no HaKJIOHHoli 

IIJIOCKOCTI1: rnap11K CKaTbiBaJIC5! 110 HaKJIOHHOH IIJIOCKOCTI1 113 COCT05!HI15! IIOK05!, 

11p11qeM cp11KC11pOBaJII1Cb HaqaJibHOe IIOJIO)I(eHI1e rnap11Ka 11 ero IIOJIO)I(eHI15! qepe3 

Ka)I(,[(YIO ceKYH.L\Y nocJie HaqaJia ,L\BI1)1(eHI15! ( CM. p11CYHOK). 

01Ibn1 OrrhiT 2 
(yBeJII1qi1JII1 yrOJI HaKJIOHa IIJIOCKOCT11) 

Bhr6ep11Te 113 rrpe.L\JIO)I(eHHoro rrepeqH5! 06a yrBep)l(,[(eHI15!, KOTOphre 

COOTBeTCTBYIOT pe3yJihTaTaM npOBe,[(eHHbiX 3KCnep11MeHTaJibHbiX Ha6JIIO,[(eHI1ll. 

YKa)I(I1Te 11x HOMepa. 

1) XapaKTep .L\BI1)1(eHI15! rnap11Ka 3aBI1CI1T oT CI1Jihi TpeHI15! . 

2) Ilyrh, rrpoli,[(eHHhili rnap11KOM 3a 3 c B rrepBOM orrhne, 6oJihrue rryTI1, 

rrpOH,[(eHHOM 3a 3 C BO BTOpOM OllhiTe. 

3) Ilp11 yBeJII1qeHI111 yrJia HaKJIOHa IIJIOCKOCTI1 cpe,[(H5!5! CKOpOCTb ,L\BI1)1(eHI15! 

rnap11Ka yBeJII1qi1BaeTc5! . 

4) XapaKTep .L\BI1)1(eHI15! rnap11Ka He 3aBI1CI1T OTero MaCChi. 

5) )l;B11)1(eHI1e rnap11Ka B 06011X OnhiTaX 5!BJI5!eTC5! HepaBHOMepHbiM. 

0TBeT: 

He 3a6yobme nepeuecmu omBembl ua 3aOaHUR 1-18 u 20-23 6 6JlaHK omBemoB 
M!J. 

© 2013 ¢>eAepanbHaS1 C11Y>K6a no HaA3opy 8 ccj:Jepe o6pa3o8aHI1S111 HayKI1 P<l:> 



¢>11131/lKA 9 KJ13CC (1326- 15/16) 

J(RR om6ema na 3aOaHUJl 11acmu 3 (3aOaHUJl 24-27) ucnOJlb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna'lalla HOMep 3aOaHUJl, a 3ameM om6em na nezo. 
OmBembi 3anucbi6aume 'li!m«o u pa36op'lu6o. 

O±J HcrroJib3Y5! unaTliB c MycpToli, Herro)J,Bli)!(Hhili 6noK, HliTh, )J,Ba rpy3a 11 

,!J;IIHaMOMeTp, C06epiiTe 3KCIIepiiMeHTaJibH)'IO ycTaHOBKY .D;AA TI3MepeHTI51 pa60Tbl 

CTIJlbl yrrpyrOCTTI IIpii paBHOMepHOM IIO,D;'beMe rpy30B C TICIIOJib30BaHTieM 

HeiiO.D;BTI)!(HOfO 6JIOKa. Orrpe,n;eJITITe pa6oTy, COBeprnaeMYIO CTIJIOll yrrpyrOCTTI IIpii 

IIO,D;'heMe rpy30B Ha BbiCOTy 10 CM. 

B 6naHKe OTBeTOB : 

1) C)J,eJiaifTe prrcyHOK 3KCIIeprrMeHTaJibHOll yCTaHOBKTI; 

2) JarrrrrnrrTe cpopMyny )J,Jl51 pacqeTa pa6oThi crrJihi yrrpyrocTrr; 

3) yKa)!(TITe pe3yJibTaTbl IIp5!MbiX TI3MepeHTill CTIJlbl yrrpyrOCTTI II rryTrr ; 

4) 3aiilillil1Te q11cnoBoe 3HaqeHlie pa6oTbi CliJlhi yrrpyrocTli . 

OD 0Tpe30K o .n;Hopo.n;Holi rrpoBOJIOKTI rro.n;BerneH Ja cepe.n;rrHy. l13MeHTITC51 nrr (rr ecnrr 

TI3MeHTITC51, TO KaK) paBHOBeCTie pbNara, eCJITI JieByiO IIOJIOBTIHY CJIO)!(TITb B.D;BOe 

(eM. prrcyHOK )? OTBeT II051CHTITe. 
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J(RR 3aOanuii 26-27 neo6xoOUMO 3anucamb no!lnoe pemenue, 6Klll0'1a10m,ee 
3anucb «pam«ozo ycR06UJl 3aOa'IU (J(ano), 3anucb ljJopMyll, npuMenenue 
«omopblX neo6xoOUMo u oocmamo'IHO ORR pemenuR 3aOa'lu, a ma«:m:e 
MameMamu'lec«ue npeo6pa3o6aHUJl u pac'li!mbi, npu6oORm,ue K 'IUCll060MY 
omBemy. 

B BepTIIKaJihHbie coo6maromrrec51 cocy.n;hi rroBepx PTYTTI HaJITIThi pa3nrrqHbie 

)!(TI)J;KOCTTI. B O.D;TIH cocy,n; - CTOJI6TIK BO.D;bl BbiCOTOll 80 CM, a B ,n;pyroif - CTOJI6TIK 

crrrrpTa BhiCOTOli 15 eM. Orrpe.n;enrrTe pa3HOCTh ypoBHeli pTyTrr B cocy.n;ax. 

I1MeeTC51 )J;Ba 3JieKTpliqecKl1X HarpeBaTeJI51 O)J,liHaKOBOll MOIIIHOCTli ITO 800 BT 

Ka)!()J;blll. CKOJlbKO BpeMeHli IIOTpe6yeTC51 )J,AA HarpeBaHl151 1 Jl BO)J;bl Ha 80 °C, 

ecn11 HarpeBaTenrr 6y.n;yT BKJiroqeHbi rrapanneJibHo? IIoTep51Ml1 3Heprlil1 

rrpeHe6pe%. 
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HOMEP KHMI L_ __________ __j 

rocy)J.apCTBeHH3H (HTOrOBaH) 3TTeCT3l.J,HH 

no <I>H3HKE 

BapuauT .N'!! 1327 

HHCTPYKLIHH no BbiDOJlHCHHIO pa6oTbi 

Ha BhiiiOJIHeHMe 3K3aMeHal\MOHHOH pa60Thi no cpl:!3MKe OTBO.L\l:!TCH 3 qaca 

(180 Ml:!Hyr). Pa6oTa COCTOl:!T l:!3 3 qacTeH, BKJIIOqaiOll\l:!X B ce6H 27 3a,[(aHl:!H. 

l.JacTh 1 co,L\ep)KHT 19 3a,[(aHl:!H (1- 19). K Ka)K,[(OMY l:!3 rrepBhix 18 3a,[(aHl:!H 

I1pl:!BO,L\l:!TC5! qeTbipe Bapl:!aHTa OTBeTa, l:!3 KOTOpbiX TOJibKO 0 ,[\l:!H BepHbiH. 0TBCT 

Ha 3a,[(aHne 19 qacTM 1 3aiTl:!CbiBaeTcH Ha 6naHKe NQ 2. 
l.JaCTb 2 CO,[(ep)Kl:!T 4 3a,[(aHl:!H C KpaTKl:!M OTBeTOM (20- 23). 0TBCTbl Ha 

3a,[(aHl:!5! qacTei1 1 l:! 2 yKa)Kl:!Te cHaqan a Ha Jil:!CTax c 3a,[(aHl:!5!Ml:! 

3K3aMeHal\l:!OHHoi1 pa6oThi, a 3aTeM rrepeHeCl:!Te B 6naHK NQ 1. Ecn l:! B 3a,[(aHl:!l:! 

B KaqecTBe OTBeTa Tpe6yeTC5! 3alll:!CaTb llOCJie,[(OBaTCJlbHOCTb 1..\l:!cpp, rrpl:! rrepeHOCe 

OTBCTa Ha 6JiaHK CJIC,[(yCT YKa3aTb TOJibKO 3TY ITOCJIC,L\OBaTCJlbHOCTb, 6e3 3all51TbiX, 

rrpo6eJIOB l:! rrpoql:!X Cl:!MBOJIOB. 

l.JaCTb 3 CO.L\Cp)Kl:!T 4 3a,[(aHl:!5! (24- 27), Ha KOTOpbiC CJIC.L\YCT ,[(aTb 

pa3BepHyThiH OTBeT. 0TBeThi Ha 3a,[(aHMH qacTM 3 3arrMChiBaiOTCH Ha 6naHKe NQ 2. 
3a,[(aHl:!e 24 3KCrrepl:!MeHTaJibHOe, l:! ,[(Jl5! ero BbiiiOJIHeHl:!51 He06XO,L\l:!MO 

BOCI10Jlh30BaThC5! Jia6opaTOpHbiM o6opy.L\OBaHl:!eM. 

Ilpl:! Bbiql:!CJieHl:!5!X pa3pernaeTC5! l:!CI10Jlb30BaTb HerrporpaMMl:!pyeMhiH 

KaJihKYJIHTOp. 

IlpM BhiiTOJIHeHMl:! 3a,[(aHl:!H Bhi MO)KeTe rroJih30BaTbC5! qepHOBl:!KOM. 

06pall\aCM Barne BHl:!MaHl:!e Ha TO, qTO 3alll:!Cl:! B qepHOBHKe He 6y,L\yT 

yql:!TbiBaTbC5! rrpl:! Ol\eHl:!BaHl:!l:! pa60Tbl. 

CoBeTyeM Bbii10JIH5!Tb 3a,[(aHl:!5! B TOM I10p5i,[(Ke, B KOTOpOM OHM ,[(aHbl. ,Il,JIH 

3KOHOMl:!l:! BpeMeHl:! rrporrycKaHTe 3a,[(aHl:!e, KOTOpoe He y,[(aeTC5! BblllOJIHl:!Tb Cpa3y, 

l:! rrepeXO.L\l:!Te K CJIC.L\YIOll\eMy. Ecnl:! rrocne BhiiTOJIHCHl:!51 Bcei1: pa60Thi y Bac 

ocTaHeTcH BpeMH, Bhi CMO)KeTe BepHyThCH K rrporryll\eHHhiM 3a,[(aHHHM. 

naJIJibl , rronyqeHHbie BaMl:! 3a BblllOJIHCHHbie 3a,[(aHl:!5!, cyMMl:!pyiOTC5!. 

IlocTapaJ1:TeCb BblllOJIHl:!Tb KaK MO)KHO 60JiblliC 3a,[\aHl:!H l:! Ha6paTb Hal:!60JiblliCC 

KOJil:[qCCTBO 6aJIJIOB. 

)/( e.nae.M ycnexa! 
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HmKe rrplme,[(eHhi crrpaBoqHhie ,[(aHHhre, KOTOphre MoryT ITOHM06MThCH BaM rrpM 

BblllOJIHeHl:!l:! pa60Tbl 

,Il,eCHTH'IHbiC DpHCTaBKH 

Hal:!MeHOBaHl:!e 06o3HaqeHl:!e MHO)Kl:!TeJib 

rMra r 109 

Mer a M 106 

Kl:!JIO K 103 

reKTO r 102 

caHTl:! c w-2 
Ml:!JlJll:! M 10 3 

Ml:!KpO MK 10 6 

HaHO H 10 9 

KoucTaHTbl 

ycKopeHl:!e cBo6o,[(Horo rra,[(eHl:!H Ha 3eMJie 
M 

g=10 -
c2 

2 

rpaBl:!Tal\l:!OHHa5! I10CT05!HHa5! G=6 7·10- 11 H·M 
' 2 

Kr 

CKOpOCTb CBeTa B BaKyyMe c =3 ·108 ~ 
c 

3JieMeHTapHbi H 3JieKTpl:[qeCKl:!H 3apH.L\ e =1,6·10- 19 Kn 

IIJ10THOCTb 

6eH3l:!H 710 Kr ,L\peBeCMHa (cyxaH 400 Kr 
M3 COCHa) M3 

Clll:!pT 800~ 
M 3 

rrapaqmH 900~ 
M 3 

KepOCl:!H 800~ 
M3 

ne,[( 900~ 
M3 

MaCJIO Mallll:!HHOe 900~ 
M3 

aJIIOMl:!Hl:!H 2700~ 
M3 

BO,L\a 1000~ 
M3 

MpaMop 2700~ 
M3 

MOJIOKO 1..\eJibHOe 1030 ~ 1..\l:!HK 7100 ~ 
M M 

BO,L\a MOpCKm! 1030 ~ CTaJib, )KCJIC30 7800 ~ 
M M 

fJll:!l\epl:!H 1260 ~ Me,[\b 8900 ~ 
M M 

PTYTb 13 600 ~ CBl:!Hel\ 11350 ~ 
M M 

© 2013 ¢>eAepanbHaS1 C11Y>K6a no HaA3opy 8 ccj:Jepe o6pa3o8aHI1S111 HayKI1 P<l:> 



¢>11131/lKA 9 KJ13CC (1327- 3/16) 

Y,JJ;eJibHaH 

TeiiJIOeMKOCTb 4200~ TeiiJIOTa 2, 3 ·1 06 )];)!{ 
BO,U:bl KT·°C rrapoo6pa3oBaHmi BO,U:hi Kr 

TeiiJIOeMKOCTb 2400~ TeiiJIOTa 9, 0 ·1 05 )];)!{ 
cm1pTa KT·°C rrapoo6pa3oBamur CIII1]JTa Kr 

TeiiJIOeMKOCTb 2100~ 3, 3 ·1 05 )];)!{ TeiiJIOTa IIJiaBJieHIU! Jlb,U:a 
Jib ,a: a KT·°C Kr 

TeiiJIOeMKOCTb 920~ TeiiJIOTa rrnaBnemur 2, 5 ·1 0 4 )];)!{ 
aJIIOMI1HID! Kf·°C CB11HIIa Kr 

TeiiJIOeMKOCTb 500~ 5, 9 ·1 0 4 )];)!{ TeiiJIOTa IIJiaBJieHIU! OJIOBa 
CTaJII1 Kf· °C Kr 

TeiiJIOeMKOCTb 420~ 7' 8 ·1 0 4 )];)!{ 
6pOH3bl 

TeiiJIOTa IIJiaBJieHI1JI CTaJII1 
Kf· °C Kr 

TeiiJIOeMKOCTb 400~ 2 9 . 1 0 7 )];)!{ 
1111HKa Kf· °C 

TeiiJIOTa cropaHI1JI CIII1pTa ' Kr 

TeiiJIOeMKOCTb 400~ TerrnoTa cropaHI1JI 4 6 . 1 0 7 )];)!{ 
Me,U:11 KT ·°C KepOCI1Ha ' Kr 

TeiiJIOeMKOCTb 230~ TerrnoTa cropaHI1JI 4,6 ·107 )];)!{ 
OJIOBa KT ·°C 6eH311Ha Kr 

TeiiJIOeMKOCTb 130~ 
CBI1Hlla KT· °C 

TeMnepaTvPa nJiaBJieuuH TeMnepaTy I) a KuneuuH 

CB11HIIa 327 oc BO,U:bl 100 oc 
OJIOBa 232 oc CII11pTa 78 oc 
Jib ,a: a oac 

0M·MM
2 

Y,JJ;eJibHOe :meKTpH'lecKoe conpoTHBJieuue, (rrp11 20 °C) 
M 

ceoe6oo 0 ,016 HI1KeJII1H 0,4 

Me,n:b 0 ,017 HI1XPOM ( CIIJiaB) 1' 1 
aJiiO MI1HI1IT 0,028 cj)expanb 1,2 

)KeJie3o 0,10 

I HopMaJibHble ycJIOBHH: ,n:aBJieHI1e 105 
ITa, TeMrreparypa 0 ac 
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Ilpu 6btnOJtnenuu 3aOanuii c 6bt6opoM om6ema (1-18) U3 'lembtpex 
npeOJto:JICeHHblX 6apuanmo6 6bt6epume ooun 6epHbtii. B 6JtaHKe om6emo6 .M! 1 
nocma6bme 3HaK «X» 6 Kllemo'IKe, noMep Komopoii coomBemcmByem noMepy 
6bt6pannozo BaMu omBema. 

Ha p11cyHKe rrpe,n:cTaBJieH rpa~I1K 3aBI1CI1MOCTI1 

MO.U:YJIJI CKOpOCTI1 V TeJia OT BpeMeHI1 t. KaKOIT IIYTb 

rrpornno Teno 3a rrepBbie 30 ceKyH,n:? 

1) 210M 

2) 130M 

3) 80 M 

4) 50 M 

v,.M. 
c 
8 

6 

4 

2 

0 

IT] B 11Hepii11aJibHOIT CI1CTeMe OTcqeTa 6pycoK 113 COCTOJIHID! 

IIOKOJI Haqi1HaeT CK0Jlb311Tb C yCKOpeHI1eM BHI13 ITO 

HaKJIOHHorr rrnocKoCTI1. PaBHo,n:errcTBY101llaJI Bcex c11n, 

,n:errCTBY1011111X Ha 6pyCOK, COHarrpaBJieHa BeKTopy 

1) 
2) 2 
3) 3 
4) 4 

' ' __ . _____ ..,..._ 

' ' ' 
' ' ' 
I : I 

10 20 30 40 t, c 

ITJ )J;Ba CIIJIOIIIHbiX mapa O,U:11HaKOBOf0 06'heMa, aJI10MI1HI1eBhiiT (1) 11 Me,U:HbiiT (2), 

rra,n:aiOT C O,U:11HaKOBOIT BbiCOTbl 113 COCTOJIHI1JI IIOKOJI. CorrpOTI1BJieHI1e B03.n:yxa 

rrpeHe6pe)!{I1MO Mano. CpaBHI1Te K11HeTI1qecK11e 3Hepr1111 E 1 11 £ 2 11 cKopocTI1 

rnapoB v 1 11 v 2 Herrocpe,n:cTBeHHO rrepe,n: y ,n:apoM o 3eMJI10. 

1) El = E2; VI =V2 

2) El =E2; VI <V2 

3) El < E2; VI =V2 

4) El <E2 ; VI < V2 
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Ilp11MepOM rrpO.[(OJihHOH BOJIHbl JIBJIJieTCJI 

1) 3BYKOBaJI BOJIHa B B03,[(yxe 

2) BOJIHa Ha rroBepxHOCTI1 MOPJI 

3) pa.[(I10BOJIHa B B03.[(yxe 

4) CBeTOBaJI BOJIHa B B03,[(yxe 

U-o6pa3HhiH CTeKJIJIHHhiH COCy.[(, rrpaBOe KOJieHO KOTOporo 3arraJIHO, 3aiTOJIHeH 

)!(11,[(KOCThiO llJIOTHOCThiO p ( CM. p11CYHOK). )l,aBJieHI1e, OKa3biBaeMOe )!(11,[(KOCThiO 

Ha rop1130HTaJihHOe .L\HO cocy .[(a, 

A B 

1) MI1HI1MaJihHO B ToqKe A 
2) MI1HI1MaJihHO B TOqKe E 

3) MI1HI1MaJihHO B ToqKe B 
4) 0,[(11HaKOBO BO BCeX YKa3aHHhiX TQqKaX 

Ha KOpOTKOM rrneqe pbiqara yKperrneH rpy3 Mace oil 100 Kr. )l,JIJI Toro qTo6hi 

ITO,[(HJITh rpy3 Ha BhiCOTY 8 CM, K ,[(JII1HH0My ITJieqy pbiqara rrp11JI0)!(11JII1 CI1Jiy, 

paBHYIO 200 H. Ilp11 3TOM TQqKa I1pl1JIO)!(eHI1JI 3TOH Cl1Jlhl orryCTI1JiaCb Ha 50 CM. 

Orrpe.[(eJII1Te KIT)], pbiqara. 

1) 125% 
2) 80% 
3) 32% 
4) 12,5% 

[TI Ilp11 OXJia)!(,[(eHI111 CTOJI611Ka CI111pTa B TepMOMeTpe 

1) yBeJII1qi1BaeTCJI Cpe,n;Hee paCCTOJIHHe Me)!(.[(y MOJieKyJiaMI1 CI111pTa 

2) yMeHbiiiaeTCJI 06'beM Ka)!(,[(OH MOJieKyJihl CI111pTa 

3) yBeJIHqi1BaeTCJI 06'heM Ka)!(,[(QH MOJieKyJihl CI111pTa 

4) yMeHbiiiaeTCJI cpe.[(Hee paCCTOJIHI1e Me)!(,[(y MOJieKyJiaMI1 CII11pTa 
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Y ,[(eJihHaJI TeiTJIOeMKOCTh CTaJII1 paBHa 500 )l,~C. l..[TQ :no 03HaqaeT? 
Kr· 

1) )l,JIJI HarpeBaHI1JI 1 liT CTaJII1 Ha 1 °C He06XO,[(I1MO 3aTPaTI1Tb :meprmo 500 )],)!(. 
2) )l,JIJI HarpeBaHI1JI 500 Kr CTaJII1 Ha 1 °C He06XO,[(I1MO 3aTpaTI1Th 3Hepr11IO 1 )],)!(, 
3) )l,JIJI HarpeBaHI1JI 1 liT CTaJII1 Ha 500 °C He06XO,[(I1MO 3aTPaTI1Tb :meprmo 1 )],)!(. 
4) )l,JIJI HarpeBaHI1JI 500 Kr CTaJII1 Ha 1 °C He06XO,[(I1MO 3aTpaTI1Th 3Hepr11IO 

500 )],)!( , 

3 mnpa BO,[(hl, B3JITOH rrp11 TeMrrepaType 20 °C, CMeiiiaJI11 C BO,[(OH I1pl1 

TeMrrepaType 100 °C. TeMrrepaTypa cMeCI1 oKa3anach paBHOH 40 °C. l..[eMy paBHa 

Macca ropJiqeli BO.L\hi? TeiTJioo6MeHOM c oKpy)!(aiOIIIeii cpe.[(oii rrpeHe6pe%. 

1) 1 liT 

2) 3 Kr 

3) 4 liT 

4) 6 Kr 

[!I] Il3 KaKoro MaTep11ana MO)!(eT 6biTh C,[(eJiaH 

CTep)!(eHh, COe,[(I1HJIIOIII11H 3JieKTpOMeTPhi , 

11306pa)!(eHHhie Ha p11CYHKe? 

A. CTeKno 

E.360HI1T 

1) TOJibKO A 
2) TOJihKO E 

3) 11 A, 11 E 

4) Hl1 A, Hl1 E 

OIJ 3JieKTp11qecKaJI IIeiTh C06paHa 113 11CTQqHI1Ka TOKa, JiaMrrQqKI1 11 TOHKOH )!(eJie3HOH 

rrpOBOJIOKI1, COe,[(I1HeHHhiX ITOCJie,[(OBaTeJihHO. JlaMrrQqKa CTaHeT ropeTh Jipqe, 

ecn11 

1) I10,[(COe,[(I1HI1Tb K rrpOBOJIOKe llOCJie,[(OBaTeJibHO BTopyiO TaKyiO )!(e rrpOBOJIOKY 

2) )!(eJie3HYIO rrpOBOJIOKY 3aMeHI1Th Ha H11XpOMOByiO 

3) llOMeHJITb MeCTaMI1 rrpOBOJIOKY 11 JiaMrroqKy 

4) I10,[(C0e,[(I1HI1Tb K rrpOBOJIOKe rrapanJieJibHO BTOpyiO TaKyiO )!(e rrpOBOJIOKy 
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CJIJ Ha p11cyHKe npe.n;cTaBJieHa KapT11Ha 

JII1HI1ll MarHI1THOfO nom! OT .L\BYX 

nOJIOCOBbiX MarHI1TOB, noJiy'leHHa~ 

C nOMOI.l\blO )!(eJie3HbiX Onl1JIOK. 

KaKI1M noniOcaM nonocOBDIX 

MarHI1TOB, cy.n;~ no pacnoJIO)!(eHI1lO 

MarHI1THOll crpeJIKI1, COOTBeTCTBYlOT 

o6naCTI1 1 11 2? 

1) 1 - ceBepHoMy nomocy; 

2 - lQ)!(HOMY 

2) 1 - lO)!(HOMy; 2 - CeBepHOMY noJIIOCY 

3) 11 1, 11 2 - CeBepHOMY noJIIOCY 

4) 11 1, 11 2 - lQ)!(HOMY nOJIIOCy 

¢>11131/lKA 9 KJ13CC (1327- 7/16) 

MarHI1THaH 

crpenKa 

[.!I] Ha p11cyHKe noKa3aHJ>I noJIO)!(eHI15! rnaBHOil onTI1'leCKoil oc11 JII1H3hi (npHMaH a), 
npe.n;MeTa S 11 ero 113o6pa)!(eHI1H S1. 

CornacHo p11cyHKY 

1) JII1H3a HBJIHeTCH co611paiOI.l\eil 

2) JII1H3a HBMeTcH: paccei1BaiOI.l\eil 

3) JII1H3a MO)!(eT 6niTb KaK co611paiOI.l\eil, TaK 11 paccei1BaiOI.l\eil 

4) 11306pa)!(eHI1e He MO)!(eT 6biTb nOJIY'leHO C nOMOI.l\blO JII1H3bl 
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3neKTp11'IeCK11e naMnhi corrpoTI1BJieHI1eM 200 OM 11 400 OM coe.n;11HeHhi 

napaJIJieJibHO 11 nO,[(KJIIO'leHbl K 11CTO'IHI1KY TOKa. KaK COOTHOC~TC~ KOJIJ1'leCTBa 

TenJIOTbl Q1 11 Q2, Bbi,[(eMeMbie JiaMnaMI1 3a O,[(HO 11 TO )!(e BpeM~? 

1) ~=2 
Q2 

2) 
Q2 =2 

Q, 

3) ~=4 
Q2 

4) 
Q2 =4 

Q, 

[!I] Ilp11 a-pacna.n;e H.n;pa ero 3apH.L\OBoe 'li1CJIO 

1) yMeHbiiiaeTC~ Ha 2 e,[(I1HI111bl 

2) yBeJII1'111BaeTC5! Ha 2 e,[(I1HI1llbl 

3) yMeHbiiiaeTC~ Ha 4 e,[(I1HI111bl 

4) yBeJII1'111BaeTC5!: Ha 4 e,[(I1HI1llbl 

CJ.D [(eRa .n;en eHI1H 11 npe.n;en 113MepeHI15! .L\11HaMOMerpa (eM. pncyHOK) 

paBHDICOOTBeTCTBeHHO 

1) 1 H, 4 H 
2) 4 H, 1 H 
3) 0,5 H, 4 H 
4) 0,5 H, 5 H 
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¢>11131/lKA 9 KJ13CC (1327- 9/16) 

Ilpo'lumaiime me«cm u 6btno;mume 3aOanuR17-19. 

Macc-cnetcrporpa«i' 
Macc-cnetcrporpa«i' - 3TO nprr6op MH pa3.n;eneHrrH rroHOB no BenrrqrrHe 

OTHOIIIeHTIH TIX 3apH,D;a K MaCCe. B CaMOIT npOCTOIT MO,D;rrcprrKal.(TITI CXeMa nprr6opa 

npe.n;cTaBneHa Ha prrcyHKe. 

• • • • 
3 • • • • 

]j 

• 
4 

X 

IIccne.n;yeMhirr o6pa3eu cneurranhHhiMTI MeTo.n;aMrr (rrcnapeHrreM, 

3neKTpOHHhiM y.n;apOM) nepeBO)J;TITCH B ra3006pa3HOe COCTOHHTie, 3aTeM 

o6pa30BaBIIITIITCH ra3 l10HTI3TipyeTCH B TICTOqHrrKe 1. 3aTeM TIOHhi yCKOpHIOTCH 

3neKTprrqecKrrM noneM rr cpopMrrpyiOTCH B y3Krrrr nyqoK B ycKopHIOIUeM 

ycTporrcTBe 2, nocne qero qepe3 Y3KYIO BXO.D;HYIO II.(enh nona.n;aiOT B KaMepy 3, 
B KOTOporr C03)J;aHO O)J;HOpO.D;HOe MarHTITHOe none. MarHTITHOe none TI3MeHHeT 

rpaeKTOpTIIO )J;BTI)KeHTIH qacTTII.(. Ilo.n; ,D;eiTCTBTieM CTinhi JlopeHI.(a TIOHhi HaqrrHaiOT 

.n;BrrraThCH no .n;yre OKpy)KHOCTTI rr nona.n;aiOT Ha 3KpaH 4, r.n;e perrrcrprrpyeTcH 

MeCTO TIX nona.n;aHTIH. MeTO)J;hi perrrcrpal.(TITI MoryT 6hiTh pa3nrrqHblMTI: 

cpoTorpacprrqecKrre, 3neKrpOHHhie rr T . .n; . 

Pa.n;rryc rpaeKTOprrrr onpe.n;enHeTcH no cpopMyne 

R=~2U m 
B2 q' 

r.n;e U - 3neKTprrqecKoe HanpH)KeHrre ycKopHIOII.(ero 3neKrprrqecKoro nonH; 

B - TIH.D;YKUTIH MarHTITHoro nolli!; 

m TI q - COOTBeTCTBeHHO Macca TI 3apH,D; qacTTII.(hl. 

TaK KaK pa.n;rryc rpaeKTOpTITI 3aBTICTIT OT MaCChi TI 3apH,D;a TIOHa, TO pa3Hble 

TIOHhi nona.n;aiOT Ha 3KpaH Ha pa3nTiqHOM paCCTOHHTITI OT TICTOqHTIKa, qTO TI 

n03BOJU!eT TIX pa3,D;enHTh TI aHaJITI3TipOBaTh COCTaB o6pa3I.(a. 

B HacTOHIUee BpeMH pa3pa6oTaHhi MHoroqrrcneHHhie TTinhi Macc

cneKrpOMerpoB, npTIHI.(Tinhi pa60Thi KOTOphiX OTnrrqaJOTCH OT paCCMOrpeHHOrO 

Bhiiiie. If3rOTaBnTIBaiOTCH, HanprrMep, )J;TIHaMrrqeCKTie MaCC-CneKTpOMeTpDI, 

B KOTOphiX MaCChi TICCne.n;yeMhiX TIOHOB Onpe.n;enHIOTCH nO BpeMeHTI nponeTa OT 

TICTOqHrrKa .D;O perTICTprrpyiOII.(ero ycTpOHCTBa. 
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02] B Macc-cneKTporpacpe 

1) :meKrprrqecKOe TI MarHTITHOe nOm! CJIY)KaT )J;lli! ycKOpeHTIH 3apH)KeHHOIT 

qacTTIUhi 

2) 3neKTprrqeCKOe TI MarHTITHOe nonH cny)KaT ,D;nH TI3MeHeHTIH HanpaBneHTIH 

)J;BTI)KeHTIH 3apH)KeHHOIT qacTTII.(hi 

3) 3neKrprrqecKOe none CJIY)KTIT )J;lli! ycKOpeHTIH 3apH)KeHHOIT qacTTII.(hi, a 

MarHTITHOe none CJIY)KTIT )J;lli! TI3MeHeHTIH HanpaBneHTIH ee )J;BTI)KeHTIH 

4) 3neKTprrqeCKOe none cny)KHT ,D;nH TI3MeHeHTIH HarrpaBneHTIH )J;BTI)KeHTIH 

3apH)KeHHOIT qaCTTII.(hi, a MarHTITHOe none cny)KTIT ,D;nH ee yCKOpeHTIH 

[!!] Ilprr yBenrrqeHTITI MarHTITHOIT liH.D;YKUTITI B 2 pa3a pa.n;rryc OKpy)KHOCTH, no 

KOTOporr )J;BTI)KeTCH 3a,D;aHHaH 3apH)KeHHaH qacTTII.(a, 

1) yBenrrqrrTCH B J2 pa3a 

2) yBenrrqrrTCH B 2 pa3a 

3) yMeHhiiiTITCH B J2 pa3a 

4) yMeHhiiiTITCH B 2 pa3a 

Ilpu 6btnOllHenuu 3aOanuR 19 c pa36epnymbl.M omBemo.M ucnollb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna'lalla no.Mep 3aOanuR, a 3ame.M omBem na nezo. 
IlollHbtii omBem Oo!l:m:en 6KlliO'Iamb ne mollbKO omBem na Bonpoc, no u ezo 
pa36epnymoe, llOZU'Iec«u C6Jl3annoe o6ocno6anue. 

0[] B MarHTITHOe none cneKrporpacpa BneTenrr c o.n;rrHaKOBOrr cKopoCThiO .n;Be 

3apH)KeHHhie qaCTTII.(hl. KaKaH TI3 qaCTTII.( (1 rrnrr 2) TIMeeT nonO)KTITenhHhiiT 3apH.n;? 

0TBeT nOHCHTITe. 

• • • • • • • 
IJ 

• • • • • • • 

• • 
2 

X 
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¢>11131/lKA 9 KJ13CC (1327-11/16) 

Om6ernoM K 3aOaHURM 20-23 Jl6JlJlerncR noc!leOo6arneJlbHOCrnb ~ul/Jp, Komopbte 
CJleOyem 3anucamb 6 6JlaHK om6erno6 .M! 1 cnpa6a om HOMepa 
coorn6erncrn6yw~Urezo 3aOanuR, na'luHaR c nep6oii Kllerno'IKU, 6e3 npo6e!lo6, 
3anRrnbtX u Opyzux OonoRnumellbHbtX cuM60ll06. Ka:m:Obtii CUM60ll nuurume 
6 omOe.nbnoii Kllerno'IKe 6 coorn6erncrn6uu c npu6eOeHHblMU o6pa3~aMu. 

OD Y cTaHOBI1Te coOTBeTCTBI1e Me)[(.n:y cpH311qecK!1MI1 BeJIJ1qi1HaMI1 11 cpopMYJiaMI1, no 

KOTOpbiM 3TI1 BeJII1qi1Hbl Orrpe,n:eJIJIIOTCJI. 

3aiTI1llii1Te B Ta6JII1UY Bhi6paHHhie U11cppb1 ITO,O: COOTBeTCTBYIOil\11MI1 6yKBaMI1. 

ll,11cppb1 B OTBeTe MOryT ITOBTOpJIThCJI. 

<l> I1311l[ECKHE BEJIHl[HHhl 
A) y,n:enhHaJI TerrnoeMKOCTh BemecTBa 

E) KOJII1'IecTBO TerrnOThi, Heo6xo,n:I1MOe MJI 

HarpeBaHI1JI TBep,n:oro BemecTBa 

B) y ,n:enhHaJI TerrnoTa rrapoo6pa3oBaHI1JI 

0TBeT: 
A 

1) 

2) 

3) 

4) 
5) 

E 

<l>OPMYJihl 
Q 

m·(t2 -t1) 

Q 
(t2-t!) 

Q 
m 
'A·m 

c ·m·(t2 -t1) 

B 
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B rrpol\ecce Tpemur o wenK cTeKJIJIHHaJI rranoqKa rrp11o6pena rroJIO)[(I1TeJihHhiH 

3apJI,I:J: . KaK rrp11 3TOM 113MeHI1JIOCh KOJII1qecTBO 3apJI)[(eHHhiX qacTI1l\ Ha JII1HeliKe 11 

wenKe rrp11 ycnoBI111, qTo o6MeH aToMaMI1 rrp11 TPeHI111 He rrpo11cxo,n:I1JI? 

Y CTaHOBI1Te COOTBeTCTBI1e Me)[(,n:y cp11311qeCKI1MI1 BeJII1qi1HaMI1 11 l1X B03MO)!(HblMI1 

113MeHeHI1JIMI1 I1p11 3TOM. 

3amillii1Te B Ta6JI11UY Bbi6paHHbie l\11cppb1 ITO,O: COOTBeTCTBYIOil\11MI1 6yKBaMI1. 

ll,11cppb1 B OTBeTe MOryT ITOBTOpJITbCJI. 

<l>H3Ifl£ECKA51 BEJIHliHHA 
A) KOJII1qecTBO 3JieKTpOHOB Ha wenKe 

E) KOJII1qecTBO 3JieKTPOHOB Ha cTeKJIJIHHOH 

rranoqKe 

B) KOJII1qecTBO rrpoTOHOB Ha wenKe 

0TBeT: 
A 

XAPAKTEPH3MEHEH~ 

1) yBeJII1qi1Jiach 

2) yMeHblliHJiaCb 

3) He 113MeHI1JiaCh 

B 
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¢>11131/lKA 9 KJ13CC (1327- 13/16) 

[}D Ha p11cyHKe rrpe,n;cTaBneH rpacjmK 3aBI1CI1MOCTI1 TeMrreparyphr t OT BpeMeHI1 r rrp11 

paBHOMepHOM HarpeBaHI111 11 llOCJie,D;yiOIIJ:eM paBHOMepHOM OXJia)!()J;eHI111 

BeiiJ:eCTBa, rrepBOHa'laJibHO HaXO)J;HIIJ:efOCH B TBep,D;OM COCTOHHI111. 

t, °C r 

0 '"C, MI1H 

HcrroJib3YH ,n;aHHbie rpaqmKa, Bhr6ep11Te 113 rrpe,D;JIO)!(eHHoro rrepe'IHH i>aa BepHbiX 

yrBep)!(,n;eHI1H. YKa)!(I1Te 11x HOMepa. 

1) Y 'laCTOK EB rpaqmKa cooTBeTCTByeT rrpou:eccy Kl1rreHI1H BellleCTBa. 

2) Y'laCTOK f)..( rpaqmKa COOTBeTCTByeT Kp11CTaJIJ1113aU:1111 BeiiJ:eCTBa. 

3) B rrpou:ecce rrepexo,n;a BellleCTBa 113 COCTOHHI1H, COOTBeTCTBYIOIIIero TO'IKe D, 
B COCTOHHI1e, COOTBeTCTBYIOIIIee TO'IKe B, BHyTpeHHHH :mepr11H BellleCTBa 

yBeJIH'li1BaeTCH. 

4) B COCTOHHI111, COOTBeTCTBYIOIIJ:eM TO'IKe E Ha rpaqmKe, BeiiJ:eCTBO HaXO)J;I1TCH 

'laCTH'IHO B )!(11)J;KOM, 'laCTI1'IHO B TBep,D;OM COCTOHHI111. 

5) B COCTOHHI111, COOTBeTCTBYIOilleM TO'IKe )I( Ha rpacjmKe, BellleCTBO HaXO,D;I1TCH 

B )!(11,1J;KOM COCTOHH1111. 

0TBeT: 
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B ,n;Ba O.D;I1HaKOBhlx cocy.n;a HaJII1JII1 pacTBop Me,n;Horo Kyrropoca (pacTBop 

rony6oro U:BeTa), a rroBepx HaJII1J111 Bo,n;y (p11c. 1). O,n;11H 113 cocy,n;oB ocTaBI1J111 rrp11 

KOMHaTHOll TeMrreparype, a BTOpoil I10CTaBI1J111 B XOJIO)J;I1JlbHI1K. lJepe3 HeCKOJibKO 

,D;Heil cpaBHI1J111 paCTBOpbl 11 OTMeTI1J111, 'ITO rpaH11U:a .D;BYX )!(11,D;KOCTeil ropa3,D;O 

3aMeTHee pa3MbiTa B cocy,n;e, KOTOpblll HaXO,D;I1JICH I1p11 KOMHaTHOll TeMrrepaType 

(p11C. 2 11 3). 

P11CYHOK 1. 
fpaH11U:a )!(11)J;KOCTeil 

B 11CXO)J;HOM COCTOHHI111 

P11CYHOK 2. 
IIepeMeiiii1BaHI1e 

)!(11,D;KocTeil B cocy .n;e, 

HaXO)J;I1BIIIeMCH rrp11 

KOMHaTHOll TeMrre aT 

P11CYHOK 3. 
IlepeMeiiii1BaHI1e 

)!(11,D;KocTeil B cocy.n;e, 

HaXO)J;I1BIIIeMCH 

B XOJIO)J;l1JlbHI1Ke 

BM6ep11Te 113 rrpe,n;JIO)!(eHHoro rrepe'IHH i>aa yTBep)!(,D;eHI1H, KOTOphre 

COOTBeTCTBYIOT pe3yJibTaTaM rrpOBe,D;eHHblX 3KCI1ep11MeHTaJibHblX Ha6JIIO,D;eH11ll. 

YKa)!(I1Te 11x HOMepa. 

1) Ilpou:ecc ,D;11cpcpy31111 MO)!(HO Ha6JIIO,D;aTb B )!(H,D;KOCTHX. 

2) CKopoCTh ,n;11cpcpy31111 3aBI1CI1T OT TeMrrepaTyphi BellleCTBa. 

3) CKopOCTb ,D;11cpcpy31111 3aBI1CI1T OT arperaTHOfO COCTOHHI1H BeiiJ:eCTBa. 

4) CKopocTh ,n;11cpcpy31111 3aBI1CI1T OT po.n;a )!(11.D;KOCTeil. 

5) B TBep,n;hiX Tenax cKopocTb ,n;Hcpcpy31111 Hai1MeHbiiiaH. 

OTBeT: 

He 3a6yi>bme nepeuecmu omaembl ua 3adaHUR 1-18 u 20-23 a 6JlaHK omaemoa 
.N"g]. 
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¢>11131/lKA 9 KJ13CC (1327- 15/16) 

J(RR om6ema na 3aOaHUJl 11acmu 3 (3aOaHUJl 24-27) ucnOJlb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna'lalla HOMep 3aOaHUJl, a 3ameM om6em na nezo. 
OmBembi 3anucbi6aume 'li!m«o u pa36op'lu6o. 

HcrroJib3Y5l Kapen<y (6pycoK) c 

HarrpaBJI5lrornyro perrKy, co6eprne 

II3MepeHII5l K03cpcpiiu;IIeHTa TPeHII5l 

IIOBepXHOCTbiO perrKII. 

B 6naHKe OTBeTOB: 

KproqKOM, .[(IIHaMOMeTP, .[(Ba rpy3a, 

3KCIIepiiMeHTaJibHYIO ycTaHOBKY .[(Jl5l 

CKOJib)KeHII5l Me)K.[(y KapeTKOIT II 

1) C.[(eJiarrTe piiCYHOK 3KCrrepiiMeHTaJibHOIT ycTaHOBKII; 

2) 3aiiiiiJlTITe cpOpMyJiy .[(Jl5l pacqeTa K03cpcpiii.(IIeHTa TpeHII5l CKOJlb)KeHII5I; 

3) yKa)KIITe pe3yJihTaTbl II3MepeHTI5l BeCa KapeTKII C rpy3aMII II CIIJlbl TpeHII5l 

CKOJlb)KeHII5l IIpii .[(BII)KeHIIII KapeTKII C rpy3aMII ITO IIOBepXHOCTII perrKII; 

4) 3arriirniiTe qiicJioBoe 3HaqeHIIe K03cpcpiiu;IIeHTa TPeHII5l CKOJih)KeHII5l. 

3aoanue 25 npeocma6JlRem co6oii Bonpoc, na Komopblii neo6xoOuMo oamb 
nucbMeHHbiii om6em. IlollHbiii omBem Oo!l:m:en 6KlliO'Iamb ne mollbKO omBem 
na Bonpoc, no u ezo pa36i!pnymoe, llOZU'Iec«u C6R3annoe o6ocno6anue. 

OD liTo o6)KrrraeT KO)KY CIIJibHee: BO.[(a IIJIII B0.[(5!Horr nap O.[(IIHaKoBorr Macchi rrpii 

0 .[\HOIT II TOIT )Ke TeMrrepaType? 0TBeT II05ICHIITe. 
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J(RR 3aOanuii 26-27 neo6xoOUMO 3anucamb no!lnoe pemenue, 6Klll0'1a10m,ee 
3anucb «pam«ozo ycR06UJl 3aOa'IU (J(ano), 3anucb ljJopMyll, npuMenenue 
«omopblX neo6xoOUMo u oocmamo'IHO ORR pemenuR 3aOa'lu, a ma«:m:e 
MameMamu'lec«ue npeo6pa3o6aHUJl u pac'li!mbi, npu6oORm,ue K 'IUCll060MY 
omBemy. 

OD )J;Ba CBIIHU:OBhiX mapa MaccaMII m1 = 100 r II m2 = 200 r .L\BII)KYTC5l HaBCTPeqy .r~pyr 
M M 

.r~pyry CO CKOpOCT5IMII V1 = 4 - II V 2 = 5 - . KaKyiO KIIHeTIIqecKyiO 3HepriiiO 
c c 

6y.[(yT IIMeTb rnapbl IIOCJie IIX a6COJIIOTHO Heyrrpyroro coy.r~apeHII5I? 

02.] CKOJihKO BpeMeHII rroTpe6yeTC5l 3JieKTpiiqecKoMy HarpeBaTen ro , qTo6hi .[(OBeCTII 

.[\0 KIIIIeHII5l 2,2 Kr BO.[(bl , HaqaJibHa5l TeMrrepaTypa KOTOpOrr 10 ° C? CIIJia TOKa 

B HarpeBaTene 7 A, Harrp5I)KeHIIe B ceTII 220 B, KIT)]; HarpeBaTeJI5l paBeH 45%. 
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HOMEP KHMI L_ __________ __j 

rocy)J.apCTBeHH3H (HTOrOBaH) 3TTeCT3l.J,HH 

no <I>H3HKE 

BapuauT .N'!! 1328 

HHCTPYKLIHH no BbiDOJlHCHHIO pa6oTbi 

Ha BhiiiOJIHeHMe 3K3aMeHal\MOHHOH pa60Thi no cpl:!3MKe OTBO.L\l:!TCH 3 qaca 

(180 Ml:!Hyr). Pa6oTa COCTOl:!T l:!3 3 qacTeH, BKJIIOqaiOll\l:!X B ce6H 27 3a,[(aHl:!H. 

l.JacTh 1 co,L\ep)KHT 19 3a,[(aHl:!H (1- 19). K Ka)K,[(OMY l:!3 rrepBhix 18 3a,[(aHl:!H 

I1pl:!BO,L\l:!TC5! qeTbipe Bapl:!aHTa OTBeTa, l:!3 KOTOpbiX TOJibKO 0 ,[\l:!H BepHbiH. 0TBCT 

Ha 3a,[(aHne 19 qacTM 1 3aiTl:!CbiBaeTcH Ha 6naHKe NQ 2. 
l.JaCTb 2 CO,[(ep)Kl:!T 4 3a,[(aHl:!H C KpaTKl:!M OTBeTOM (20- 23). 0TBCTbl Ha 

3a,[(aHl:!5! qacTei1 1 l:! 2 yKa)Kl:!Te cHaqan a Ha Jil:!CTax c 3a,[(aHl:!5!Ml:! 

3K3aMeHal\l:!OHHoi1 pa6oThi, a 3aTeM rrepeHeCl:!Te B 6naHK NQ 1. Ecn l:! B 3a,[(aHl:!l:! 

B KaqecTBe OTBeTa Tpe6yeTC5! 3alll:!CaTb llOCJie,[(OBaTCJlbHOCTb 1..\l:!cpp, rrpl:! rrepeHOCe 

OTBCTa Ha 6JiaHK CJIC,[(yCT YKa3aTb TOJibKO 3TY ITOCJIC,L\OBaTCJlbHOCTb, 6e3 3all51TbiX, 

rrpo6eJIOB l:! rrpoql:!X Cl:!MBOJIOB. 

l.JaCTb 3 CO.L\Cp)Kl:!T 4 3a,[(aHl:!5! (24- 27), Ha KOTOpbiC CJIC.L\YCT ,[(aTb 

pa3BepHyThiH OTBeT. 0TBeThi Ha 3a,[(aHMH qacTM 3 3arrMChiBaiOTCH Ha 6naHKe NQ 2. 
3a,[(aHl:!e 24 3KCrrepl:!MeHTaJibHOe, l:! ,[(Jl5! ero BbiiiOJIHeHl:!51 He06XO,L\l:!MO 

BOCI10Jlh30BaThC5! Jia6opaTOpHbiM o6opy.L\OBaHl:!eM. 

Ilpl:! Bbiql:!CJieHl:!5!X pa3pernaeTC5! l:!CI10Jlb30BaTb HerrporpaMMl:!pyeMhiH 

KaJihKYJIHTOp. 

IlpM BhiiTOJIHeHMl:! 3a,[(aHl:!H Bhi MO)KeTe rroJih30BaTbC5! qepHOBl:!KOM. 

06pall\aCM Barne BHl:!MaHl:!e Ha TO, qTO 3alll:!Cl:! B qepHOBHKe He 6y,L\yT 

yql:!TbiBaTbC5! rrpl:! Ol\eHl:!BaHl:!l:! pa60Tbl. 

CoBeTyeM Bbii10JIH5!Tb 3a,[(aHl:!5! B TOM I10p5i,[(Ke, B KOTOpOM OHM ,[(aHbl. ,Il,JIH 

3KOHOMl:!l:! BpeMeHl:! rrporrycKaHTe 3a,[(aHl:!e, KOTOpoe He y,[(aeTC5! BblllOJIHl:!Tb Cpa3y, 

l:! rrepeXO.L\l:!Te K CJIC.L\YIOll\eMy. Ecnl:! rrocne BhiiTOJIHCHl:!51 Bcei1: pa60Thi y Bac 

ocTaHeTcH BpeMH, Bhi CMO)KeTe BepHyThCH K rrporryll\eHHhiM 3a,[(aHHHM. 

naJIJibl , rronyqeHHbie BaMl:! 3a BblllOJIHCHHbie 3a,[(aHl:!5!, cyMMl:!pyiOTC5!. 

IlocTapaJ1:TeCb BblllOJIHl:!Tb KaK MO)KHO 60JiblllC 3a,[\aHl:!H l:! Ha6paTb Hal:!60JiblllCC 

KOJil:[qCCTBO 6aJIJIOB. 

)/( e.nae.M ycnexa! 
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HmKe rrplme,[(eHhi crrpaBoqHhie ,[(aHHhre, KOTOphre MoryT ITOHM06MThCH BaM rrpM 

BblllOJIHeHl:!l:! pa60Tbl 

,Il,eCHTH'IHbiC DpHCTaBKH 

Hal:!MeHOBaHl:!e 06o3HaqeHl:!e MHO)Kl:!TeJib 

rMra r 109 

Mer a M 106 

Kl:!JIO K 103 

reKTO r 102 

caHTl:! c w-2 
Ml:!JlJll:! M 10 3 

Ml:!KpO MK 10 6 

HaHO H 10 9 

KoucTaHTbl 

ycKopeHl:!e cBo6o,[(Horo rra,[(eHl:!H Ha 3eMJie 
M 

g=10 -
c2 

2 

rpaBl:!Tal\l:!OHHa5! I10CT05!HHa5! G=6 7·10- 11 H·M 
' 2 

liT 

CKOpOCTb CBeTa B BaKyyMe c =3 ·108 ~ 
c 

3JieMeHTapHbi H 3JieKTpl:[qeCKl:!H 3apH.L\ e =1,6·10- 19 Kn 

IIJ10THOCTb 

6eH3l:!H 710 Kr ,L\peBeCMHa (cyxaH 400 Kr 
M3 COCHa) M3 

Clll:!pT 800~ 
M 3 

rrapaqmH 900~ 
M 3 

KepOCl:!H 800~ 
M3 

ne,[( 900~ 
M3 

MaCJIO Mallll:!HHOe 900~ 
M3 

aJIIOMl:!Hl:!H 2700~ 
M3 

BO,L\a 1000~ 
M3 

MpaMop 2700~ 
M3 

MOJIOKO 1..\eJibHOe 1030 ~ 1..\l:!HK 7100 ~ 
M M 

BO,L\a MOpCKm! 1030 ~ CTaJib, )KCJIC30 7800 ~ 
M M 

fJll:!l\epl:!H 1260 ~ Me,[\b 8900 ~ 
M M 

PTYTb 13 600 ~ CBl:!Hel\ 11350 ~ 
M M 
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¢>11131/lKA 9 KJ13CC (1328- 3/16) 

Y,JJ;eJibHaH 

TeiiJIOeMKOCTb 4200~ TeiiJIOTa 2, 3 ·1 06 )];)!{ 
BO,U:bl KT·°C rrapoo6pa3oBaHmi BO,U:hi Kr 

TeiiJIOeMKOCTb 2400~ TeiiJIOTa 9, 0 ·1 05 )];)!{ 
cm1pTa KT·°C rrapoo6pa3oBamur CIII1]JTa Kr 

TeiiJIOeMKOCTb 2100~ 3, 3 ·1 05 )];)!{ TeiiJIOTa IIJiaBJieHIU! Jlb,U:a 
Jib ,a: a KT·°C Kr 

TeiiJIOeMKOCTb 920~ TeiiJIOTa rrnaBnemur 2, 5 ·1 04 )];)!{ 
aJIIOMHHID! Kf·°C CBHHIIa Kr 

TeiiJIOeMKOCTb 500~ 5, 9 ·1 04 )];)!{ TeiiJIOTa IIJiaBJieHIU! OJIOBa 
CTaJII1 Kf· °C Kr 

TeiiJIOeMKOCTb 420~ 7' 8 ·1 04 )];)!{ 
6pOH3bl 

TeiiJIOTa IIJiaBJieHHJI CTaJII1 
Kf· °C Kr 

TeiiJIOeMKOCTb 400~ 2 9 . 1 0 7 )];)!{ 
IIHHKa Kf· °C 

TeiiJIOTa cropaHHJI CIII1pTa ' Kr 

TeiiJIOeMKOCTb 400~ TerrnoTa cropaHHJI 4 6 . 1 0 7 )];)!{ 
Me,U:H KT ·°C KepOCHHa ' Kr 

TeiiJIOeMKOCTb 230~ TerrnoTa cropaHHJI 4,6 ·107 )];)!{ 
OJIOBa KT ·°C 6eH3HHa Kr 

TeiiJIOeMKOCTb 130~ 
CBHHIIa KT· °C 

TeMnepaTypa nJiaBJieuuH TeMnepaTy Ja KuneuuH 

CBHHIIa 327 oc BO,U:bl 100 oc 
OJIOBa 232 oc CIII1pTa 78 oc 
Jib ,a: a oac 

0M·MM2 

Y,JJ;eJibHOe :meKTpH'lecKoe conpoTHBJieuue, (rrp11 20 °C) 
M 

cepe6po 0 ,016 HHKeJIHH 0,4 

Me,n:b 0 ,017 HHXPOM ( CIIJiaB) 1' 1 
aJIIO MI1HI1IT 0,028 cpexpanb 1,2 

)KeJie3o 0,10 

I HopMaJibHble ycJIOBHH: ,n:aBJieHHe 105 ITa, TeMrreparypa 0 ac 
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Ilpu 6btnOJtnenuu 3aOanuii c 6bt6opoM om6ema (1-18) U3 'lembtpex 
npeOJto:JICeHHblX 6apuanmo6 6bt6epume ooun 6epHbtii. B 6JtaHKe om6emo6 .M! 1 
nocma6bme 3HaK «X» 6 Kllemo'IKe, noMep Komopoii coomBemcmByem noMepy 
6bt6pannozo BaMu omBema. 

ITJ Ha pHcyHKe rrpe,n:cTaBJieH rpacpHK 3aBHCHMOCTH 

MO.U:YJIJI CKOpOCTI1 V TeJia OT BpeMeHH t. KaKOIT IIYTb 

rrpornno Teno 3a rrepBbie 40 ceKyH,n:? 

1) 210M 

2) 120M 

3) 240M 

v,.M. 
c 
8 

6 

4 ' ' 
--~-----,......... 

2 : : : 
' ' 

4) 200M 
0 10 20 30 40 t, c 

ITJ B 11Hepiii1aJibHOIT CHCTeMe OTcqeTa 6pycoK MaCCOIT m 
HaqJ1HaeT CKOJib311Tb C yCKOpeHHeM BHI13 ITO HaKJIOHHOIT 

rrnocKocTH (eM. p11cyHoK). Mo,n:ynh paBHo,n:errcTBYIOilleii 

CHJI, ,n:errCTBYI011111X Ha 6pyCOK, paBeH 

1) rna 

2) N 
3) mg 
4) FTp 

KaMeHh, rro,n:6porneHHbiiT BBepx B TOqKe 1, CB060,U:HO rra,n:aeT Ha 

3eMJIIO. TpaeKTOpHJI ,n:BH)!{eHHJI KaMHJI cxeMaTHqHo H3o6pa)!{eHa Ha 

pHCYHKe. TpeHHe rrpeHe6pe)!{HMO Mano. 

KHHeTHqecKaJI 3HeprHJI KaMHJI HMeeT 

1) MaKCI1MaJibHOe 3HaqeHJ1e B IIOJIO)!{eHJ111 1 

2) MaKCI1MaJibHOe 3HaqeHHe B IIOJIO)KeHI111 2 

3) MaKCI1MaJibHOe 3HaqeHJ1e B IIOJIO)!{eHJ111 4 

4) O,U:HHaKOBOe 3HaqeHHe BO BCeX IIOJIO)KeHHJIX 
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¢>11131/lKA 9 KJ13CC 

0 3ByKOBhle BOJIHhl MOfyT pacrrpOCTpaW!ThCJI 

1) B ra:mx, )!(II.!J;KOCTJIX II TBep.ll;biX TeJiaX 

2) TOJihKO B TBep.ll;biX TeJiaX 

3) TOJibKO B )!(II)J;KOCTJIX 

4) TOJihKO B ra3aX 

U-o6pa3HhiH CTeKJIJIHHhiH cocy.~J;, rrpaBoe KOJieHo 

KOTOpOrO 3allaJIHO, 3allOJIHeH )!(II)J;KOCThiO ( CM. piiCYHOK). 

)l,aBneHIIe, oKa3hmaeMoe )!(II.IJ;KOCThiO Ha .ll;HO cocy )J;a, 

1) MaKCMMaJihHO B ToqKe A 
2) MaKCIIMaJihHO B TOqKe E 
3) MaKCMMaJihHO B TOqKe B 
4) O.ll;IIHaKoBo BO Bcex YKa3aHHhiX ToqKax 

A 

(1328- 5/16) 

B 

Ha KopoTKOM rrneqe phrqara yKpelllieH rpy3 Maccoi1 50 Kr. )l,JIJI Toro qTo6bi 

IIO.Il;HJITh rpy3 Ha BhiCOTY 4 CM, K .ll;JIIIHHOMY IIJieqy pbJqara IIpiiJIO)!(IIJIII CIIJiy, 

paBHYIO 100 H. flpii 3TOM TOqKa IIpTIJIO)!(eHTIJI 3TOH CTIJihl OIIYCTIIJiaCb Ha 25 CM. 

Orrpe.~J;eJIIITe KIT)], pbNara. 

1) 12,5% 
2) 32% 
3) 80% 
4) 125% 

[TI flpii HarpeBaHIIII CTOJI6IIKa CIIIIpTa B TepMOMeTPe 

1) yMeHblllaeTCJI cpe.ll;Hee paCCTOJIHIIe Me)!(.IJ;y MOJieKyJiaMII CIIIIpTa 

2) yBeJIMqiiBaeTCJI cpe.ll;Hee paccTOJIHMe Me)!(.ll;y MOJieKynaMII crriipTa 

3) yBeJIIIqiiBaeTCJI 06'beM MOJieKyJI CIIIIpTa 

4) yMeHhrnaeTCJI o6'heM MoneKyn crriipTa 
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ITJ Y.~J;eJibHaJI TellJIOeMKOCTh cTanii paBHa 500 )l,::C. liTo 3TO 03HaqaeT? 
Kr· 

1) flpii OXJia)!()J;eHIIII 1 Kr CTaJIII Ha 1 °C Bhi)J;eJIJieTCJI 3HepriiJI 500 )],)!(. 
2) flpii OXJia)!(.IJ;eHIIII 500 Kr CTaJIII Ha 1 °C Bhi.Il;eJIJieTCJI 3HepriiJI 1 )],)!(. 
3) flpii OXJia)!()J;eHIIII 1 Kf CTaJIII Ha 500 °C Bhi)J;eJIJieTCJI 3HeprHJI 1 )],)!(, 
4) flpii OXJia)!(.IJ;eHIIII 500 Kr CTaJIII Ha 1 °C Bhi.Il;eJIJieTCJI 3HepriiJI 500 )],)!(. 

B BO.Il;y, B3JITYIO rrpii TeMrrepazype 20 °C, .ll;06aBIIJIII 1 J1 BO.Il;hl rrpii TeMrrepaType 

100 oc. TeMrrepaTypa cMecii OKa3anacb paBHOH 40 oc. lleMy paBHa Macca 

xono.~J;HOH BO.Il;hi? Terrnoo6MeHOM c OKpy)!(aiOlllei1 cpe.~J;oi1rrpeHe6pe%. 

1) 1 Kr 

2) 2 Kr 

3) 3 Kr 

4) 5 Kr 

113 KaKoro MaTepHana MO)!(eT 6biTh c)J;eJiaH 

CTep)!(eHb, COe.ll;IIHJIIOlliiiH 3JieKTPOCKOIIhl, 

II3o6pa)!(eHHhie Ha piicyHKe? 

A. CTaJib 

E. CTeKno 

1) TOJibKO A 
2) TOJihKO E 
3) l1 A, II E 
4) HII A, HII E 
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¢>11131/lKA 9 KJ13CC (1328- 7/16) 

00 IJ;errh C06paHa 113 11CTQqHI1Ka TOKa, JiaMITQqK11 11 TOHKOH )l(eJie3HOH I1p0BOJIOK11, 

coe,n:I1HeHHhiX rrocne,n:oBaTeJihHO. JlaMrroqKa cTaHeT ropeTh 51pqe, ecn11 

1) IIpOBOJIOKY 3aMeHI1Th Ha 6onee TOHKYIO )l(eJie3HYIO 

2) yMeHhlll11Th ,U:JI11HY I1p0BOJIOK11 

3) IIOMeH51Tb MeCTaMI1 IIpOBOJIOKy 11 JiaMrrOqKy 

4) )l(eJie3HYIO rrpOBOJIOKy 3aMeHI1Th Ha H11XpOMOBYIO 

QD Ha p11cyHKe rrpe,n:cTaBJieHa KapT11Ha JII1HI1li MarHI1THoro 

I10JI51 OT ,U:Byx llOJIOCOBhiX MarHI1TOB, I10JiyqeHHa51 C 

IIOMOI.I.\hiD MarHI1THOH CTpeJIKI1 11 )l(eJie3HbiX OIII1JIOK. 

KaKI1M llOJIIOCaM llOJIOCOBhiX MarHI1TOB COOTBeTCTBYIOT 

o6nacTI1 1 11 2? 

1) 1 - CeBepHOMY IIOJIIDcy; 2 - ID)I(HOMY 

2) 1 - lQ)I(HOMy; 2 - CeBepHOMY IIOJIIOCy 

3) 11 1, II 2 - CeBepHOMY IIOJIIOcy 

4) II 1, 11 2 - ID)I(HOMY IIOJIIDCY 

[!I] Ha prrcyHKe IIOKa3aHbl IIOJIO)I(eHH51 rJiaBHOH OIITrrqecKOH OCH JIHH3hl (rrp51Ma51 a), 
rrpe,n:MeTa S 11 ero 113o6pa)l(eHI151 S1. 

CornacHo prrcyHKY 

1) JIHH3a 51BMeTc51 co6rrpaiDI.I.\eli 

2) JIHH3a 51BJI51eTC51 paccerrBaiOI.I.\eli 

3) JIHH3a MO)I(eT 6hiTh KaK co611parol.l.\eli, TaK 11 paccei1BaiOI.I.\eli 

4) H306pa)l(eHrre He MO)I(eT 6biTh IIOJIY'IeHO C IIOMOI.I.\blO JIHH3bl 
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3neKTp11qecK11e naMrrhi corrpoTI1BJieHI1eM 300 OM 11 600 OM coe,n:rrHeHhi 

IIOCJie,U:OBaTeJibHO II IIO,U:KJIIDqeHbl K HCTQqHrrKy TOKa. KaK COOTHOC51TC51 

KOJIWieCTBa TeiiJIOThl, Bhi,U:eJI51eMbie JiaMIIaMH 3a O,U:HO II TO )l(e BpeM51? 

1) KonrrqecTBO TeiiJIOThi , Bhi,n:en51eMoe rrepBoli naMrroli, B 2 pa3a 6oJihiiie. 

2) KonrrqecTBO TeiiJIOThi, Bhi,n:en51eMoe rrepBoli naMrroli, B 2 pa3a MeHbiiie. 

3) KonrrqecTBO TeiiJIOThi, Bhi,n:eJI51eMoe rrepBoli naMrroli, B 4 pa3a 6oJibiiie. 

4) Kon11qecTBO TeiiJIOThi, Bhi,n:en51eMoe o6ei1MI1 naMrraMI1 O,U:11HaKOBO. 

[!I] Ilp11 3JieKTpOHHOM ~-pacrra,n:e 51,U:pa ero 3ap51,U:OBoe q11cno 

1) yMeHbiiiaeTC51 Ha 1 e,n:HHHI.(Y 

2) yMeHhiiiaeTC51 Ha 2 e,U:HHHI.(bl 

3) y BenrrqrrBaeTc51 Ha 2 e,n:rrHHI.(hi 

4) yBenrrqrrBaeTC51 Ha 1 e,n:rrHrrl.(y 

CJ.D IJ;eHa ,n:eneHrr51 rr rrpe,n:en rr3MepeHrr51 BOJihTMeTpa 

( CM. prrcyHOK) paBHhl COOTBeTCTBeHHO 

1) lOB, 150B 
2) 150B,50B 
3) 50 B, 150 B 
4) 5 B, 150 B 
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¢>11131/lKA 9 KJ13CC (1328- 9/16) 

Ilpo'lumaiime me«cm u 6btno;mume 3aOanuR17-19. 

HJy'lenue cnetcrpos 
Bee HarpeTbie TeJia 113JJ)"'aiOT 3JJeKTpOMarHI1THbie BOJJHbl. 

3KCnep11MeHTaJJbHO 11CCJJe,D;OBaTb 3aBI1CI1MOCTb 11HTeHCI1BHOCTI1 113JJyqeHI1ll OT 

)J;JJI1Hbl BOJJHbi, He06XO.D;I1MO: 

1) pa3JJO)I(I1Tb 113JJyqeHI1e B cneKTp; 

2) 113Mep11Tb pacrrpe.n;eneHI1e 3Hepm11 B cneKTpe. 

)],Jill noJiyqeHI1ll 11 11CCJJe,D;OBaHI1ll cneKTpOB CJJy)l(aT cneKTpaJJbHbie annapaTbl -

cneKTporpacpbi. CxeMa np113MeHHoro cneKTporpacpa npe.n;cTaBJJeHa Ha p11cyHKe. 

HccJJe,D;yeMOe 113JI)"'eHMe nocTynaeT CHaqaJJa B rpy6y, Ha O)J;HOM KOHI(e KOTOpoii 

11MeeTcll umpMa c Y3Koii menbiO, a Ha .n;pyroM - co611pa10mall JII1H3a L 1• lll,enr, 

HaXO)J;I1TCll B cpoKyce J111H3bl. Il03TOMY paCXO)J;llll(l1llCll CBeTOBOll n)"'OK, 

nona.n;aiOil(l1ll Ha JJI1H3Y 113 Il(eJJI1, BbiXO.D;I1T 113 Hee napaJJJJeJJbHbiM n)"'KOM 11 

na.n;aeT Ha np113MY P. 

TaK KaK pa3HbiM qaCTOTaM COOTBeTCTBYIOT pa3JJHqHbie nOKaJaTeJJH npeJJOMJJeHHli, 

TO 113 np113Mbl BbiXO)J;liT napMJJeJJbHbie nyqK11 pa3H0f0 l(BeTa, He COBna,D;aiOil(He 

no HarrpaBJJeHI1IO. 0Hrr na.n;aiOT Ha JJHH3Y L 2• Ha cpoKycHOM paccTOliHI111 OT 3Toii 

JJI1H3bi pacnoJJaraeTCli 3KpaH, MaToBoe cTeKJJO 11JJI1 cpoTonJJacTrrHKa. Jli1H3a L 2 

cpoKycrrpyeT napaJJJJeJibHbie n)"'KH JI)"'ell Ha 3KpaHe, II BMeCTO O)J;HOfO 

rr3o6pa)l(eHrrll menrr nonyqaeTcll l(eJibiii pll.D; rr3o6pa)l(eHrrii. Ka)l(.n;oii qacToTe 

(ToqHee, Y3KOMY cneKTpaJJbHOMY HHTepBMY) COOTBeTCTByeT CBOe H306pa)l(eHMe 

B BH)J;e l(BeTHOll nOJJOCKH. Bee 3TH H306pa)l(eHHll BMeCTe II o6paJyiOT cneKrp. 

3HeprHli H3JJ)"'eHHli Bbi3bJBaeT HarpeBaHrre TeJJa, n03TOMy .D;OCTaTOqHO H3MepHTb 

TeMnepaTypy TeJJa rr no Heii cy.n;rrTb o KOJJrrqecTBe norJJomeHHOii B e.n;rrHrrl(y 

BpeMeHrr 3Heprrrrr . B KaqecTBe qyBcTBHTeJJbHOro 3JieMeHTa MO)I(HO B3l!Tb TOHKYIO 

MeTaJJJJJ1qeCKYIO nJJaCTHHy, nOKpbiTYIO TOHKHM CJJOeM Ca)I(H, II no HarpeBaHHIO 

nJJaCTHHbi cy.n;rrTb o6 3Heprrrrr rr3eyqeHrrli B .n;aHHOii qacTrr cneKrpa. 

© 2013 ¢>eAepanbHaS1 Clly>K6a no HaA3opy 8 ccj:Jepe o6pa3o8aHI1S1 11 HayKI1 P<l:> 

¢>11131/lKA 9 KJ13CC (1328- 10/16) 

[J2J Pa3JIO)I(em1e cBeTa B cneKTp B annapaTe, 113o6pa)l(eHHOM Ha p11cyHKe, ocHoBaHo 

Ha 

1) llBJJeHI111 )J;I1CnepC1111 CBeTa 

2) llBJJeHI111 0Tpa)l(eHI1ll CBeTa 

3) llBJJeHI111 norJJOil(eH!1li CBeTa 

4) CBOHCTBax TOHKOH JJI1H3bl 

[.!!] B ycTpoiicTBe np113MeHHoro cneKTporpacpa JJI1H3a L 2 ( CM. p11cyHoK) CJJY)I(I1T ));Jill 

1) pa3JJO)I(eHI1ll CBeTa B cneKrp 

2) cpoKyc11pOBKI1 JJ)"'eii onpe.n;eJJeHHoii qacTOTbi B y3KYIO noJJocKy Ha 3KpaHe 

3) onpe.n;eJJeHI1ll 11HTeHCI1BHOCTI1 113JiyqeHI1ll B paJJJJ1qHbiX qacTllX cneKTpa 

4) npeo6paJOBaHI1li pacxo.n;JimerocJI cBeTOBoro rryqKa B napMJJeJJbHbie eyqrr 

Ilpu 6btnOJlHenuu 3aOanuR 19 c pa36epnymbt.M om6emoM ucnollb3yiime 6JlaH« 
om6emo6 .M! 2. 3anumume cna'laJla noMep 3aOanuR, a 3ameM omBem na nezo. 
IlollHbtii omBem Oo!l:m:en 6KlliO'Iamb ne mollbKO omBem na Bonpoc, no u ezo 
pa36epnymoe, llOZU'Iec«u C6Jl3annoe o6ocno6anue. 

0 Hy)I(HO JJH MeTaJJJJrrqecKyiO nJJaCTHHY TepMOMerpa, HCnOJJb3yeMOrO B 

cneKTporpacpe, nOKpbiBaTb CJJOeM Ca)I(H? 0TBeT nOliCHHTe. 

© 2013 ¢>eAepanbHaS1 C11Y>K6a no HaA3opy 8 ccj:Jepe o6pa3o8aHI1S111 HayKI1 P<l:> 



¢>11131/lKA 9 KJ13CC (1328-11/16) 

Om6emoM K 3aOaHURM 20-23 Jl6JlJlemcR noc!leOo6ameJlbHOCmb ~ul/Jp, «omopbte 
CJleOyem 3anucamb 6 6JlaHK om6emo6 .M! 1 cnpa6a om HOMepa 
coom6emcm6yw~Urezo 3aOanuR, na'luHaR c nep6oii Kllemo'IKU, 6e3 npo6e!lo6, 
3anRmbtX u opyzux oonoRnumellbHbtX cuM60ll06. Ka:m:Obtii CUM60ll nuurume 
6 omOe.nbnoii KJlemo'IKe 6 coom6emcm6uu c npu6eOeHHblMU o6pa3~aMu. 

OD Y cTaHOBHTe coOTBeTCTBI1e Me)!(.n:y cpH311qecK!1MI1 BeJIJ1qi1HaMI1 11 cpopMYJiaMI1, no 

KOTOpbiM 3TI1 BeJII1qi1Hbl Orrpe,n:eJIJIIOTCJI. 

K Ka)!(,O:Oll I10311l\1111 rrepBOrO CTOJI6Ua rro,n:6ep11Te COOTBeTCTBYIOil\YIO I10311l\1110 

BTOpOrO 11 3ai111llii1Te B Ta6JI11UY Bhi6paHHhie l\11cppb1 ITO,O: COOTBeTCTBYIOil\11MI1 

6yKBaMI1 . ll,11cppb1 B OTBeTe MOrYT ITOBTOpJIThCJI. 

<!>II3IPIECKIIE BEJIIPIIIHbl 
A) y ,n:enhHaJI TerrnoTa rrnaBneHI1JI 

E) y,n:enhHaJI TerrnoeMKOCTh BemecTBa 

B) y,n:enhHaJI TerrnoTa cropaHI1JI TOITJII1Ba 

0TBeT: 
A 

1) 

2) 

3) 

4) 

5) 

E 

<!>OPMY Jibl 
Q 

m·(t2 -t1) 

Q 
m 

m 

v 
A-·m 

q·m 

B 
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¢>11131/lKA 9 KJ13CC (1328- 12/16) 

B rrpol\ecce Tpemnr o wepcTh 360HI1TOBaJI rrarroqKa rrp11o6pena OTPI1l\aTeJihHhili 

3apJI,I:J: . KaK rrp11 3TOM 113MeHI1JIOCh KOJII1qecTBO 3apJI)!(eHHhiX qacTI1l\ Ha rrarroqKe 11 

wepcTI1 rrp11 ycnoBI111, qTo o6MeH aToMaMH rrp11 TPeHI1H He rrpo11cxo,n:I1JI? 

Y CTaHOBI1Te COOTBeTCTBI1e Me)!(,n:y cp11311qeCKI1MI1 BeJII1qi1HaMH 11 l1X B03MO)!(HblMI1 

113MeHeHI1JIMI1 I1p11 3TOM. 

3amillii1Te B Ta6JI11UY Bbi6paHHbie l\11cppb1 ITO,O: COOTBeTCTBYIOil\11MI1 6yKBaMI1. 

ll,11cppb1 B OTBeTe MOryT ITOBTOpJITbCJI. 

<!>II3IPIECKA51 BEJilfliiiHA 
A) KOJII1qecTBO rrpoTOHOB Ha wepcTI1 

E) KOJII1qecTBO 3JieKTPOHOB Ha wepcTI1 

B) KOJII1qecTBO rrpoTOHOB Ha 360HI1TOBoli 

rrarroqKe 

0TBeT: 
A 

XAPAKTEPII3MEHEH~ 

1) yBeJII1qi1JIOCh 

2) yMeHblliHJIOCb 

3) He 113MeHI1JIOCh 

B 
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¢>11131/lKA 9 KJ13CC (1328- 13/16) 

[}D Ha pHCYHKe rrpe.[(cTaBJieH rpacjmK 3aBMCl1MOCTl1 TeMrrepaTypbi tOT BpeMeHM ' rrpM 

HerrpepbiBHOM HarpeBaHl1l1 l1 llOCJie.[(yiOIIIeM HerrpepblBHOM 0XJla)K,[(eHl1l1 

BellleCTBa, rrepBOHa'laJibHO HaX0,[(5llllefOC5! B TBep.[(OM COCT05!Hl1l1. 

t, °C r 

0 '"C, Ml1H 

HcrroJib3Y5! .[(aHHbie rpacj)MKa, Bbi6epMTe l13 rrpe.[(JIO)!(eHHoro rrepe'IH5! i>aa BepHbiX 

yrBep)!(.[(eHl15!. YKa)!(MTe MX HOMepa. 

1) Y'laCTOK liB rpacj)MKa coOTBeTCTByeT rrpolleccy rrnaBJieHl15! BellleCTBa. 

2) Y'laCTOK f)], rpacj}MKa COOTBeTCTByeT OXJia)!(,[(eHMIO BellleCTBa B TBep,[(OM 

COCT05!Hl1l1. 

3) B rrpollecce rrepexo.[(a BellleCTBa 113 cocT05!Hl15! A B cocT05!Hl1e Ii BHyTpeHH5!5! 

3Heprl15! BellleCTBa He l13MeH5leTC5!. 

4) B COCT05!Hl1l1, COOTBeTCTBYIOIIIeM TO'lKe E Ha rpacj}MKe, BellleCTBO HaXO,[(l1TC5! 

lleJIMKOM B )!(M,[(KOM COCT05!Hl1l1. 

5) B rrpOlleCCe rrepeXO,[(a BellleCTBa II3 COCT05!Hl15!)], B COCT05!Hl1e )l{ BeyrpeHH5!5! 

3Heprl15! BellleCTBa yMeHbiiiaeTC5!. 

0TBeT: 
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¢>11131/lKA 9 KJ13CC (1328- 14/16) 

B Ka6MHeT cj}l13l1Kl1 I1pl1HeCJil1 BaTKy, CMO'leHHYIO .[(yxaMM, l1 COCy.[(, B KOTOpblll 

HaJil1Jil1 pacTBop Me.[(Horo ryrropoca (pacTBop rony6oro IIBeTa), a rroBepx 

OCTOpmKHO HaJil1Jll1 BO.L\Y (pl1C. 1 ). IihiJIO 3aMe'leHO, 'ITO 3arrax ,n;yxoB 

pacrrpocrpaHl1JIC5! no o6'beMy Bcero Ka6MHeTa 3a HeCKOJihKO MMHyT, Tor.n;a KaK 

rpaHMlla Me)!(.n;y .L\BYM5! )!(l1,[(KOCT5!Ml1 B COCy,[(e IIC'le3Jia TOJibKO 'lepe3 ,[(Be He,[(eJil1 

(pl1C. 2). 

Pl1C. 1 Pl1C. 2 

Bhi6epMTe l13 rrpe.[(JIO)!(eHHOro rrepe'IH5! i>aa yTBep)!(.[(eHM5!, KOTOphie 

COOTBeTCTBYIOT pe3yJibTaTaM rrpOBe,[(eHHbiX 3KCI1epl1MeHTaJibHbiX Ha6JIIO)J;eHl1ll. 

Y Ka)!(l1Te l1X HOMepa. 

1) Ilpollecc .[(Mcj)cj}y3Ml1 MO)!(HO Ha6JIIO.[(aTb B ra1ax l1 )!(l1,[(KOCT5!X. 

2) CKopoCTh .[(Mcj)cj)y3Ml1 3aBMCl1T OT TeMrrepaTyphi BellleCTBa. 

3) CKopocTb .[(Mcj)cj}y3Ml1 3aBl1Cl1T oT arperaTHoro cocT05!Hl15! BellleCTBa. 

4) CKopocTh .L\Mcj}cj)y3Ml1 3aBMCl1T OT po.L~a )!(l1.[(KOCTeii. 

5) B TBep.[(biX Tenax cKopocTb .[(Hcj)cj}y3Ml1 Hal1MeHbiiia5!. 

0TBeT: 

He 3a6yi>bme nepeuecmu omaembl ua 3adaHUR 1-18 u 20-23 a 6JlaHK omaemoa 
.NQJ. 
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¢>11131/lKA 9 KJ13CC (1328- 15/16) 

J(RR om6ema na 3aOaHUJl 11acmu 3 (3aOaHUJl 24-27) ucnOJlb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna'lalla HOMep 3aOaHUJl, a 3ameM om6em na nezo. 
OmBembi 3anucbi6aume 'li!m«o u pa36op'lu6o. 

HcrroJib3Y5! liCTO'IHliK TOKa, BOJihTMeTp, aMrrepMeTp, KJIIO'I, peocTaT, 

coe.n;l1Hl1TeJibHbie rrpoBo.n;a, pe3IICTOp, o6o3Ha'IeHHhiiT R 1, co6epnTe 

3KCIIepiiMeHTaJibHYlO ycTaHOBKY .ll;AA orrpe.n;eJieHII5! MOIIJHOCTII, Bbl.ll;eJI5leMOIT Ha 

pe3IICTOpe. IIpu rroMOIIIII peocmTa ycTaHOBIITe B uerru cuny TOKa 0,3 A. 
B 6naHKe OTBeTOB: 

1) HapucyrrTe 3JieKTpn'IecKyiO cxeMy 3KcrrepnMeHTa; 

2) 3aiiiimiiTe cpOpMyJiy .ll;Jl5! paC'IeTa MOIIJHOCTII 3JieKTpii'IeCKOf0 TOKa; 

3) yKa:>J<IITe pe3yJihTaThl ll3MepeHII5! Haiip5!)J{eHII5! rrpu CIIJie TOKa 0,3 A; 
4) 3aiiiimiiTe 'IIICJieHHOe 3Ha'IeHIIe MOIIJHOCTII 3JieKTpii'IeCKOfO TOKa. 

3aoanue 25 npeocma6JlRem co6oii 6onpoc, na «omopbtii neo6xoOuMo oamb 
nucbMeHHblii om6em. IlollHblii omBem Oo!l:m:en 6KlliO'Iamb ne mollbKO omBem 
na Bonpoc, no u ezo pa36i!pnymoe, llOZU'Iec«u C6R3annoe o6ocno6anue. 

OD 113 KaKorr Kpy)J{KII - MeTaJIJIII'IecKorr IIJIII KepaMII'IecKorr - nerqe IIIITh rop5!'IIIrr 

'Iarr, He o6)J{l1ra5! ry6hi? 06n5!CHl1Te rro'IeMy. 
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¢>11131/lKA 9 KJ13CC (1328- 16/16) 

J(RR 3aOanuii 26-27 neo6xoOUMO 3anucamb no!lnoe pemenue, 6Klll0'1a10m,ee 
3anucb «pam«ozo ycR06UJl 3aOa'IU (J(ano), 3anucb ljJopMyll, npuMenenue 
«omopblX neo6xoOUMo u oocmamo'IHO ORR pemenuR 3aOa'lu, a ma«:m:e 
MameMamu'lec«ue npeo6pa3o6aHUJl u pac'li!mbi, npu6oORm,ue K 'IUCll060MY 
omBemy. 

OD )J;Ba CBIIHIJOBhiX mapa MaccaMII m1 = 100 r II m2 = 200 r .n;BII)J{YTC5! HaBcrpeqy .n;pyr 

M M 
.n;pyry CO CKOpOCT5!MII V 1 = 4 - II V 2 = 5 - . KaKylO KIIHeTII'IeCKYlO 3HepriilO 

c c 
6y.n;eT liMeTb rrepBbirr map rrocne ux a6coJIIOTHO Heyrrpyroro coy.n;apeHl15!? 

Q2_J 3JieKTpii'IeCKIIIT HarpeBaTeJib 3a 20 MIIH .ll;OBO.Il;IIT .ll;O KIIIIeHII5! 2,2 Kf BO.Il;bl, 

Ha'IaJibHa5! TeMrrepaTypa KOToporr 10 oc. CIIna TOKa B HarpeBaTene 7 A, KIT)]; 
HarpeBaTeJI5! paBeH 45%. l.£eMy paBHO Haiip5!)J{eHIIe B 3JieKTpii'IeCKOIT CeTII? 
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¢>11131/lKA 9 KJ13CC (1329- 1/16) 

HOMEP KHMI L_ __________ __j 

rocy)J.apCTBeHH3H (HTOrOBaH) 3TTeCT3l.J,HH 

no <I>H3HKE 

BapuauT .N'!! 1329 

HHCTPYKLIHH no BbiDOJlHCHHIO pa6oTbi 

Ha BhiiiOJIHeHMe 3K3aMeHal\MOHHOH pa60Thi no cpl:!3MKe OTBO.L\l:!TCH 3 qaca 

(180 Ml:!Hyr). Pa6oTa COCTOl:!T l:!3 3 qacTeH, BKJIIOqaiOll\l:!X B ce6H 27 3a,[(aHl:!H. 

l.JacTh 1 co,L\ep)KHT 19 3a,[(aHl:!H (1- 19). K Ka)K,[(OMY l:!3 rrepBhix 18 3a,[(aHl:!H 

I1pl:!BO,L\l:!TC5! qeTbipe Bapl:!aHTa OTBeTa, l:!3 KOTOpbiX TOJibKO 0 ,[\l:!H BepHbiH. 0TBCT 

Ha 3a,[(aHne 19 qacTM 1 3aiTl:!CbiBaeTcH Ha 6naHKe NQ 2. 
l.JaCTb 2 CO,[(ep)Kl:!T 4 3a,[(aHl:!H C KpaTKl:!M OTBeTOM (20- 23). 0TBCTbl Ha 

3a,[(aHl:!5! qacTei1 1 l:! 2 yKa)Kl:!Te cHaqan a Ha Jil:!CTax c 3a,[(aHl:!5!Ml:! 

3K3aMeHal\l:!OHHoi1 pa6oThi, a 3aTeM rrepeHeCl:!Te B 6naHK NQ 1. Ecn l:! B 3a,[(aHl:!l:! 

B KaqecTBe OTBeTa Tpe6yeTC5! 3alll:!CaTb llOCJie,[(OBaTCJlbHOCTb 1..\l:!cpp, rrpl:! rrepeHOCe 

OTBCTa Ha 6JiaHK CJIC,[(yCT YKa3aTb TOJibKO 3TY ITOCJIC,L\OBaTCJlbHOCTb, 6e3 3all51TbiX, 

rrpo6eJIOB l:! rrpoql:!X Cl:!MBOJIOB. 

l.JaCTb 3 CO.L\Cp)Kl:!T 4 3a,[(aHl:!5! (24- 27), Ha KOTOpbiC CJIC.L\YCT ,[(aTb 

pa3BepHyThiH OTBeT. 0TBeThi Ha 3a,[(aHMH qacTM 3 3arrMChiBaiOTCH Ha 6naHKe NQ 2. 
3a,[(aHl:!e 24 3KCrrepl:!MeHTaJibHOe, l:! ,[(Jl5! ero BbiiiOJIHeHl:!51 He06XO,L\l:!MO 

BOCI10Jlh30BaThC5! Jia6opaTOpHbiM o6opy.L\OBaHl:!eM. 

Ilpl:! Bbiql:!CJieHl:!5!X pa3pernaeTC5! l:!CI10Jlb30BaTb HerrporpaMMl:!pyeMhiH 

KaJihKYJIHTOp. 

IlpM BhiiTOJIHeHMl:! 3a,[(aHl:!H Bhi MO)KeTe rroJih30BaTbC5! qepHOBl:!KOM. 

06pall\aCM Barne BHl:!MaHl:!e Ha TO, qTO 3alll:!Cl:! B qepHOBHKe He 6y,L\yT 

yql:!TbiBaTbC5! rrpl:! Ol\eHl:!BaHl:!l:! pa60Tbl. 

CoBeTyeM Bbii10JIH5!Tb 3a,[(aHl:!5! B TOM I10p5i,[(Ke, B KOTOpOM OHM ,[(aHbl. ,Il,JIH 

3KOHOMl:!l:! BpeMeHl:! rrporrycKaHTe 3a,[(aHl:!e, KOTOpoe He y,[(aeTC5! BblllOJIHl:!Tb Cpa3y, 

l:! rrepeXO.L\l:!Te K CJIC.L\YIOll\eMy. Ecnl:! rrocne BhiiTOJIHCHl:!51 Bcei1: pa60Thi y Bac 

ocTaHeTcH BpeMH, Bhi CMO)KeTe BepHyThCH K rrporryll\eHHhiM 3a,[(aHHHM. 

naJIJibl , rronyqeHHbie BaMl:! 3a BblllOJIHCHHbie 3a,[(aHl:!5!, cyMMl:!pyiOTC5!. 

IlocTapaJ1:TeCb BblllOJIHl:!Tb KaK MO)KHO 60JiblliC 3a,[\aHl:!H l:! Ha6paTb Hal:!60JiblliCC 

KOJil:[qCCTBO 6aJIJIOB. 

)/( e.nae.M ycnexa! 
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¢>11131/lKA 9 KJ13CC (1329- 2/16) 

HmKe rrplme,[(eHhi crrpaBoqHhie ,[(aHHhre, KOTOphre MoryT ITOHM06MThCH BaM rrpM 

BblllOJIHeHl:!l:! pa60Tbl 

,Il,eCHTH'IHbiC DpHCTaBKH 

Hal:!MeHOBaHl:!e 06o3HaqeHl:!e MHO)Kl:!TeJib 

rMra r 109 

Mer a M 106 

Kl:!JIO K 103 

reKTO r 102 

caHTl:! c w-2 
Ml:!JlJll:! M 10 3 

Ml:!KpO MK 10 6 

HaHO H 10 9 

KoucTaHTbl 

ycKopeHl:!e cBo6o,[(Horo rra,[(eHl:!H Ha 3eMJie 
M 

g=10 -
c2 

2 

rpaBl:!Tal\l:!OHHa5! I10CT05!HHa5! G=6 7·10- 11 H·M 
' 2 

Kr 

CKOpOCTb CBeTa B BaKyyMe c =3 ·108 ~ 
c 

3JieMeHTapHbi H 3JieKTpl:[qeCKl:!H 3apH.L\ e =1,6·10- 19 Kn 

IIJ10THOCTb 

6eH3l:!H 710 Kr ,L\peBeCMHa (cyxaH 400 Kr 
M3 COCHa) M3 

Clll:!pT 800~ 
M 3 

rrapaqmH 900~ 
M 3 

KepOCl:!H 800~ 
M3 

ne,[( 900~ 
M3 

MaCJIO Mallll:!HHOe 900~ 
M3 

aJIIOMl:!Hl:!H 2700~ 
M3 

BO,L\a 1000~ 
M3 

MpaMop 2700~ 
M3 

MOJIOKO 1..\eJibHOe 1030 ~ 1..\l:!HK 7100 ~ 
M M 

BO,L\a MOpCKm! 1030 ~ CTaJib, )KCJIC30 7800 ~ 
M M 

fJll:!l\epl:!H 1260 ~ Me,[\b 8900 ~ 
M M 

PTYTb 13 600 ~ CBl:!Hel\ 11350 ~ 
M M 
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¢>11131/lKA 9 KJ13CC (1329- 3/16) 

Y,JJ;eJibHaH 

TeiTJIOeMKOCTb 4200~ TeiTJIOTa 2, 3 ·1 06 )];)!{ 
BO,U:bl KT·°C ITapoo6pa3oBaHmi BO,U:hi Kr 

TeiTJIOeMKOCTb 2400~ TeiTJIOTa 9, 0 ·1 05 )];)!{ 
cm1pTa KT·°C ITapoo6pa3oBamur CITI1]JTa Kr 

TeiTJIOeMKOCTb 2100~ 3, 3 ·1 05 )];)!{ TeiTJIOTa ITJiaBJieHIU! Jlb,U:a 
Jib ,a: a KT·°C Kr 

TeiTJIOeMKOCTb 920~ TeiTJIOTa ITJiaBnemur 2, 5 ·1 04 )];)!{ 
aJIIOMI1HID! Kf·°C CB11HIIa Kr 

TeiTJIOeMKOCTb 500~ 5, 9 ·1 04 )];)!{ TeiTJIOTa ITJiaBJieHIU! OJIOBa 
CTaJII1 Kf· ° C Kr 

TeiTJIOeMKOCTb 420~ 7' 8 ·1 04 )];)!{ 
6pOH3bl 

TeiTJIOTa ITJiaBJieHI1JI CTaJII1 
Kf· ° C Kr 

TeiTJIOeMKOCTb 400~ 2 9 . 1 0 7 )];)!{ 
1111HKa Kf· ° C 

TeiTJIOTa cropaHI1JI CITI1pTa ' Kr 

TeiTJIOeMKOCTb 400~ TeiTJIOTa cropaHI1JI 4 6 . 1 0 7 )];)!{ 
Me,U:11 KT ·°C KepOCI1Ha ' Kr 

TeiTJIOeMKOCTb 230~ TeiTJIOTa cropaHI1JI 4,6 ·107 )];)!{ 
OJIOBa KT ·°C 6eH311Ha Kr 

TeiTJIOeMKOCTb 130~ 
CBI1Hlla KT· °C 

TeMnepaTvPa nJiasJieuuH TeMnepaTy I) a KuneuuH 

CB11HIIa 327 oc BO,U:bl 100 oc 
OJIOBa 232 oc CIT11pTa 78 oc 
Jib ,a: a oac 

0M·MM
2 

Y,JJ;eJibHOe :metnpu'lecKoe conpoTHBJieuue, (rrp11 20 ° C) 
M 

ceoe6oo 0,016 HI1KeJII1H 0,4 
Me,n:b 0,017 HI1XPOM ( CIIJiaB) 1' 1 
aJIIO MI1HI1ll 0,028 cj)expanb 1,2 
)KeJie3o 0,10 

I HopMaJibHble ycJIOBHH: ,n:aBJieHI1e 105 
ITa, TeMITeparypa 0 ac 
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¢>11131/lKA 9 KJ13CC (1329-4/16) 

Ilpu 6btnOJtnenuu 3aOanuii c 6bt6opoM om6ema (1-18) U3 'lembtpex 
npeOJto:JICeHHblX 6apuanmo6 6bt6epume ooun 6epHbtii. B 6JtaHKe om6emo6 .M! 1 
nocma6bme 3HaK «X» 6 Kllemo'IKe, noMep Komopoii coomBemcmByem noMepy 
6bt6pannozo BaMu omBema. 

ITJ lilap11K CKaTbiBaeTCJI ITO HaKJIOHHOll IIJIOCKOCTI1 113 COCTOJIHID! ITOKOJI. HaqaJibHOe 

ITOJIO)!{eHI1e rnap11Ka 11 ero ITOJIO)!{eHI1JI qepe3 Ka)!{,U:yiO CeKyH,n:y OT Haqana 

,U:B11)!{eHI1JI ITOKa3aHbl Ha p11CYHKe. 

OJ 

Y CKOpeHI1e rnap11Ka paBHO 

M 
1) 0,08 2 

c 

CM 
2) 0,8 2 

c 

M 
3) 0,04 2 

c 

CM 
4) 0,4 2 

c 

Macca JlyHhi ITPI1MepHo B 81 pa3 MeHhiUe MaCChi 3eMJII1. Ecn11 3eMJIJI 

ITp11TJifi1BaeT JlyHy C CI1JIOH, paBHOll ITO MO,U:yJIIO F, TO JlyHa ITp11TJifi1BaeT 3eMJIIO 

C CI1JIOH 

1) 
F 
9 

2) 
F 
81 

3) 9F 
4) F 

Ha p11CYHKe ITpe,n:cTaBJieH rpaqmK 

3aBI1C11MOCTI1 CKOpOCTI1 V ,U:B11)!{eHIDI 

aBTOM0611JIJI OT BpeMeHI1 t. l.£eMy paBHa Macca 

aBTOM0611JIJI, eCJIIi ero IiMITYJibC qepe3 3 C 

ITOCJie 

4500 Kr·~ ? 
c 

1) 135 liT 

2) 150 Kr 

3) 1350 Kr 

4) 1500 liT 

COCTaBJIJieT 

M v,c 
5 

4 

3 

2 

0 

1/ 

v v v 
I/ 

2 3 4 5 t, c 
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¢>11131/lKA 9 KJ13CC (1329- 5/16) 

0 Ha prrcyHKe .n;aHoi rpacprrKrr 3aBTICTIMOCTTI cMemeHTili OT BpeMeHrr rrprr KOJie6aHTiliX 

.n;Byx Mal!THTIKOB. CpaBHTITe aMIIJITITY.D;bi A 1 rr A2 KOJie6aHrrrr Mal!THTIKOB. 

X 

1\ \.2 
~ 

1\ t 0 

[TI B rrpou:ecce HarpeBaHrrli CTaJioHOIT IIIaprrK rrepecTaJI rrpoJie3aTo CKB03o 

MeTaJIJITI'IeCKOe KOJibU:O ( CM. prrcyHOK). 

lilaprrK XOJIO)J;HbiiT 

Ilprr 3TOM 

1) Macca TI llJIOTHOCTb IIIaprrKa He TI3MeHTIJITICb 

2) Macca TI IIJIOTHOCTb IIIaprrKa yBeJITI'ITIJITICb 

3) Macca IIIaprrKa He TI3MeHTIJiaCb, aero IIJIOTHOCTb yMeHbiiiTIJiaCb 

4) Macca IIIaprrKa He TI3MeHTIJiaCb, aero IIJIOTHOCTb yBeJITI'ITIJiaCb 

[TI KaKyiO CTIJIY He06XO.D;TIMO IIpTIJIO)!(TITb K CB060.D;HOMY KOHIJ:Y BepeBKTI, 'IT06oi C 

IIOMOil(biO HeiiO.D;BTI)!(HOfO 6JIOKa paBHOMepHO IIO.D;Hl!Tb rpy3 MaCCOIT 10 Kr, eCJITI 

K03cpcprru:rreHT IIOJie3HOTO ,D;eiTCTBTili 3TOTO MeXaHTI3Ma paBeH 80%? 

1) 125 H 
2) SOH 

3) 62,5 H 
4) 40H 
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¢>11131/lKA 9 KJ13CC (1329- 6/16) 

[TI Boi6eprrTe TI3 rrpe,D;JIO)!(eHHbiX rrap Bell(eCTB Ty, B KOTOpOH CKOpOCTb .n;rrcpcpy3TITI 

IIpTI O.D;TIHaKOBOIT TeMrrepaType 6y.n;eT HaTIMeHbiiiali . 

1) pacTBop Me,D;Horo Kyrropoca rr Bo.n;a 

2) KpyiiTIHKa rrepMaHraHaTa KaJITili (MapraHU:OBKTI) TI BO)J;a 

3) rrapoi 3cprrpa rr B03,1J;YX 

4) CBTIHU:OBali TI Me,D;Hall IIJiaCTTIHbl 

Ha prrcyHKe rrpe.n;cTaBJieH rpacprrK 3aBTICTIMOCTTI TeMrrepaTypoi oT BpeMeHrr ));Jill 

rrpou:ecca HarpeBaHTIJI BO)J;bl IIpTI HOpMaJibHOM aTMOCcpepHOM ,D;aBJieHTITI. 

IlepBOHa'laJibHO BO)J;a HaXO)J;TIJiaCb B TBep,D;OM COCTOliHTITI. 

t, °C 
D E 

100 

QI----,.,..--L------
T, MTIH 

A 
KaKoe TI3 YTBep)i(.n;eHrrrr liBJilleTCli uesepubiM? 

1) Y'laCTOK DE cooTBeTcTByeT rrpou:eccy KrrrreHrrli BO.D;bi. 

2) TO'IKa C COOTBeTCTByeT )!(TI)J;KOMY COCTOliHTIIO BO.D;bl. 

3) B rrpou:ecce AB BHYTpeHHJili 3Heprrrll Jio.n;a He TI3MeHJieTCli. 

4) B npou:ecce BC BHyTpeHHllll 3Heprrrll crrcTeMoi Jie.n;- Bo.n;a yBeJITI'ITIBaeTcli . 

ITJ KaKOe KOJITI'IeCTBO TeiiJIOTbl He06XO.D;TIMO, 'IT06oi HarpeTb 1 JI BO.D;bl OT 20 °C .D;O 

100 °C? Bo.n;a HarpeBaeTCli B aJIIOMTIHTieBOIT KaCTPIOJie Maccorr 200 r. TeiiJIOBbiMTI 

IIOTepliMTI rrpeHe6pe'lb. 

1) 14,72 K)l,)!( 

2) 336 K)l,)!( 

3) 350,72 K)l,)!( 

4) 483,2 K)l,)!( 
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¢>11131/lKA 9 KJ13CC (1329- 7/16) 

I10JI0)1(11TeJihHO 3apJI)I(eHHaJI CTeKJIJIHHaJI nanoqKa np11TJifi1BaeT nO,ll;BellieHHhlll Ha 

HI1TI1 JiefKI1ll rnap11K 113 aJIIOMI1HI1eBOH cp01Ibfl1. 3apJI,ll; rnap11Ka MO)I(eT 6biTb 

A. oTpm~aTeJieH. 
E. paBeH HYJIIO. 

BepHhiM( -11) JIBJIJieTcJI( -IOTcJI) yTBep)l()l;eH11e( -JI): 

1) TOJibKO A 
2) TOJibKO li 

3) 11 A, M li 

4) Hl1 A, Hl11i 

Tp11 pe3HCTopa, conpOTI1BJieHI1JI KOTOphix: R 1 = 3 OM; R2 = 6 OM 11 R3 = 9 OM, 

coe,ll;11HeHhi nocne,ll;oBaTeJihHO. BonhTMeTp, no,ll;KJIIOqeHHhili napannenhHO 

BTopoMy pe311CTopy, noKa3hiBaeT HanpJI)I(eHI1e 12 B. l.JeMy paBHO HanpJI)I(eHI1e Ha 

BCeM yqacTKe ~en11? BonhTMeTp cqi1TaTh 11,ll;eaJihHhiM. 

1) 9 B 
2) 36 B 
3) 144 B 
4) 648 B 

QD IIapanneJihHO Bl1cJimeMy npoBO.L\HI1Ky, no KOTopoMy TeqeT 3JieKrp11qecKI1H TOK, 

pacnOJI0)1(11JII1 ,ll;pyroli npOBO,ll;HI1K, COe,ll;I1HeHHblll C 11CTOqHI1KOM TOKa. l.JTO 

npOI130H,ll;eT C npOBO,ll;HI1KaMI1 np11 3aMhiKaHI111 ~en11, B KOTOpyiO BKJIIOqeH BTOpOH 

npOBO,ll;HHK? 

1) COCTOJIHI1e npOBO)l;HI1KOB He 113MeHI1TCJI 

2) npOBO,ll;HI1KI1 np11TJIHYTCJI ,ll;pyr K ,ll;pyry 

3) npOBO,ll;H11KI1 OTTOJIKHYTCJI ,ll;pyr OT ,ll;pyra 

4) npOBO,ll;HI1KI1 np11TJIHYTCJI ,ll;pyr K ,ll;pyry 11JII1 OTTOJIKHYTCJI ,ll;pyr OT ,ll;pyra 

B 3aBHCI1MOCTI1 OT HanpaBJieHI1ll TOKOB 

CJIJ K 3JieKrpOMarHI1THhiM BOJIHaM OTHOCJITCJI 

A. 3BYKOBhie BOJIHhi. 

li.pa,ll;I10BOJIHhl. 

B. 11HcppaKpacHhie nyq11. 

IIpaBI1JihHhiM OTBeTOM JIBJIJieTcJI 

1) TOJihKO A 11 li 

2) TOJibKO £ 
3) TOJihKO li 11 B 

4) A, liMB 
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¢>11131/lKA 9 KJ13CC (1329- 8/16) 

3JieKrpO,ll;BI1raTeJib nOCTOJIHHOfO TOKa pa60TaeT np11 HanpJI)I(eHI111 220 B 11 CI1Jie 

TOKa 40 A. IIone3HaJI MOmHOCTh .L\Bl1faTeJIJI 6,5 KBT. l.JeMy paBeH KII.IJ: 

3JieKrpO.L\BI1raTeJIJI? 

1) 26% 
2) 74% 
3) 118% 
4) 135% 

B HeiiTpanhHOM aToMe cyMMapHhiH 3apJI.L\ 3JieKTpoHoB 

1) orp11~aTeJihHhiH 11 Bcer,ll;a 6onhrne no MO.L\YJIIO 3apJI,ll;a JI,ll;pa 

2) 0Tp11~aTeJihHhlll 11 paBeH no MO)l;yJIIO 3apJI)l;y JI,ll;pa 

3) nOJI0)1(11TeJibHhill 11 paBeH no MO.L\YJIIO 3apJI.L\Y JI,ll;pa 

4) MO)I(eT 6hiTh noJIO)I(I1TeJihHhiM 11n11 OTPI1~aTeJihHhiM, HO paBHhiM no MO.L\YJIIO 

3apJI)l;y JI,ll;pa 

KaKoU: Ha6op np116opoB 11 MaTep11aJIOB Heo6xo,ll;11MO 11CnOJih30BaTh, qTo6hi 

3KCnep11MeHTaJibHO noKa3aTb HaJII1q11e .L\BYX pa3HbiX nOJIIOCOB y MafHI1Ta? 

1) ,ll;Ba nOJIOCOBbiX MarHI1Ta, nO,ll;BeilleHHbiX Ha HI1TJIX 

2) MafHI1THaJI CTpeJIKa 11 npJIMOJII1HeHHhlll npOBO,ll;H11K, nO)l;KJIIOqeHHhlll K 

11CTOqHI1KY nOCTOJIHHOfO TOKa 

3) npOBOJIOqHaJI KaryrnKa, nO,ll;KJIIOqeHHaJI K MI1JIJII1aMnepMerpy, nOJIOCOBOH 

MarHI1T 

4) nOJIOCOBOH MarHI1T, JII1CT 6yMar1111 )l(eJie3Hhie Oni1JIKI1 
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¢>11131/lKA 9 KJ13CC (1329- 9/16) 

Ilpo'lumaiime me«cm u 6btno;mume 3aOanuR17-19. 

IIO.JHIPHhiE CIDIHIDI 

IlOJI5!pHOe Cl15!Hl1e - O;J;HO l13 CaMhiX KpaCl1BbiX 5!BJieHl1H B rrpMpO;J;e. <l>opMbl 

ITOJl5!pHOTO Cl15!Hl15! O'leHh pa3H006pa3Hhi: TO :no CBOeo6pa3Hhie CBeTJihie CTOJI6hl, 

TO l13YMPY;J;H0-3eJieHhie C KpaCHOH 6axpOMOH I1hiJiaiOIIIl1e )J;Jll1HHhie JieHThi, 

paCXO)J;5!Illl1eC5! MHOfO'Il1CJieHHbie JIY'Il1-CTpeJihl, a TO l1 rrpOCTO 6eccpOpMeHHhle 

CBeTJibie, l1H0f)J;a U:BeTHbie I15!THa Ha He6e. 

Ilpl1qy)J;Jll1BbiH CBeT Ha He6e CBepKaeT, KaK ITJiaM5!, OXBaTbiBa5! I10pOJ1 

60Jibille 'leM I10JIHe6a. 3Ta cpaHTaCTl1'1eCKa5! Hrpa I1pl1pO;J;HbiX Cl1Jl )J;Jll1TC5! 

HeCKOJibKO 'laCOB, TO yraca5!, TO pa3ropa5!Cb. 

IlollilpHbie Cl15!Hl15! 'laiiie Bcero Ha6JIIO;J;aiOTC5! B rrpHrrollilpHbiX perHoHax, 

OTKY ));a l1 I1p0l1CXO)J;l1T 3TO Ha3BaHl1e. IlOJI5!pHbie Cl15!Hl15! MoryT 6biTb Bl1)J;Hbl He 

TOJibKO Ha .n;aneKOM CeBepe, HO l1 IO)!(Hee. Harrpl1Mep, B 193 8 ro.n;y rron5!pHoe 

Cl15!Hl1e Ha6JIIO;J;aJIOCb Ha IO)!(HOM 6epery KpbiMa, 'ITO o6o5!CH5!eTc5! yBeJIH'IeHHeM 

MOIIIHOCTH B036y;J;l1TeJI5! CBe'leHl15!- COJIHe'IHOTO BeTPa. 

Haqano H3yqeHl1IO rron5J:PHhrx Cl15!Hl1i1 rroJIO)!(HJI BeJIHKHi1 pyccKHi1 yqeHhri1 

M.B. JloMOHOCOB, BhiCKa3aBrnl1i1 rl1ITOTe3y o TOM, 'ITO rrpl1'1l1HOi1 3Toro 5!BJieHl15! 

CJiy)!(aT 3JieKTpl1'1eCKl1e pa3p5!;J;bl B pa3pe)!(eHHOM B03;J;yxe. 

OrrhiThi rro.n;TBep.n;l1Jll1 HayqHoe rrpe.n;rroJIO)!(eHne yqeHoro. 

IlOJI5!pHbie Cl15!Hl15! - 3TO 3JieKTPl1'1eCKOe CBe'leHHe BepXHl1X O'leHb 

pa3pe)!(eHHblX CJIOeB aTMOCcpepbl Ha BblCOTe ( 06bi'IHO) OT 80 )J;O 1000 KM. 

CBe'leHHe 3TO rrpol1CXO;J;l1T rro.n; BJIHjlHHeM 6hlcTpo ;J;BH)i(YIIIHXCjl 3JieKTpl1'1eCKl1 

3apjl)i(eHHhiX qacTHU: (3JieKTPOHOB l1 rrpoToHoB), rrpl1XO;J;5!Illl1X oT ConHu:a. 

B3al1MO)J;eHCTBl1e COJIHe'IHOfO BeTpa C MafHl1THblM ITOJieM 3eMJil1 I1pl1BO)J;l1T K 

ITOBbiilieHHOH KOHU:eHTPaU:l1l1 3ap5!)!(eHHbiX 'laCTHU: B 30HaX, 0Kpy)!(al0Illl1X 

reoMarHHTHbie ITOJIIOCa 3eMJil1. I1MeHHO B 3Tl1X 30HaX l1 Ha6JIIO)J;aeTC5! 

Hal160Jibilla5! aKTHBHOCTb I10JI5!pHbiX Cl15!Hl1H. 

CTOJIKHOBeHl15! 6biCTPhiX 3JieKTPOHOB l1 rrpoTOHOB c aTOMaMH KHcnopo.n;a l1 

aJOTa rrpl1BOMT aTOMhi B B036y)!(.n;eHHOe cocT05!Hl1e. Bbl)J;ellil5! l136biTOK 3Heprl1H, 

aTOMbl Kl1CJIOpo.n;a .n;aiOT 5!pKOe l13JiyqeHl1e B 3eJieHOH l1 KpaCHOH 06JiaCT5!X 

crreKTpa, MOJieKyJihi a30Ta - B cpHOJieTOBOH. Co'leTaHHe Bcex 3Tl1X l13JiyqeHHH 

l1 rrpH.n;aeT rroJijlpHbiM Cl1jiHl1jlM KpacnByiO, qacTo MeAAIOIIIYIOC5! oKpacKy. TaKne 

rrpou:eCCbl MOryT I1p0l1CXO)J;l1Tb TOJibKO B BepXHl1X CJIOjiX aTMOCcpepbi, ITOTOMY 'ITO, 

BO-rrepBbiX, B Hl1)!(Hl1X ITJIOTHbiX CJI05!X CTOJIKHOBeHHji aTOMOB l1 MOJieKyJI B03;J;yxa 

.n;pyr C .n;pyrOM cpa3y OTHl1MaiOT y Hl1X 3Heprl1IO, ITOJiyqaeMyiO OT COJIHe'IHbiX 

'laCTHI..\, a BO-BTOpbiX, CaMH KOCMH'IeCKl1e 'laCTHU:bl He MOfyT I1p0Hl1KHyTb 

rny60KO B 3eMHylO aTMOCcpepy. 

IlollilpHbie Cl15!HH5! I1p0l1CXO)J;5!T 'laiiie l1 6biBaiOT 5!p'le B fO)J;bl MaKCHMyMa 

COJIHe'IHOH aKTHBHOCTH, a Ta!()!(e B )J;Hl1 I105!BJieHl15! Ha COJIHU:e MOIIIHbiX BCITbiilieK 

l1 .n;pyrHX cpopM YCl1JieHl15! COJIHe'IHOH aKTl1BHOCTl1, TaK KaK C ee I10BbiilieHl1eM 

YCl1Jll1BaeTC5! l1HTeHCl1BHOCTb COJIHe'IHOfO BeTpa, KOTOpblH 5!BllileTC5! I1pl1'1l1HOH 

B03Hl1KHOBeHl15! ITOllilpHbiX Cl15!Hl1H. 
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IlollilpHbiM Cin!Hl1eM Ha3biBaiOT 

A. Ml1pmKl1 Ha He6e. 

E. o6pa30BaHl1e pa.n;yrl1. 

B. cBe'leHHe HeKOTOpbiX cnoeB aTMOccpepbi. 

IIpaBHJihHhiM OTBeToM 5!BJI5!eTc5! 

1) TOJibKO A 
2) TOJibKO E 
3) TOJibKO B 

4) E l1 B 

¢>11131/lKA 9 KJ13CC (1329- 10/16) 

[.!!] B KaKHX 'laCT5!X 3eMHoi1 aTMoccpephi Ha6niO.n;aeTC5! Hal160JihWa5! aKTHBHOCTh 

ITOJIH]JHblX Cl1jiHl1H? 

1) TOJihKO oKoJio CeBepHoro rroJIIOca 

2) TOJibKO B 3KBaTOpl1aJihHbiX IliHpOTaX 

3) OKOJIO MafHHTHbiX ITOJIIOCOB 3eMJil1 

4) B JII06hiX MeCTaX 3eMHOH aTMOCcpepbi 

Ilpu 6btnOllHenuu 3aOanuR 19 c pa36epnymbl.M omBemo.M ucnollb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna'lalla no.Mep 3aOanuR, a 3ame.M omBem na nezo. 
IlollHbtii omBem Oo!l:m:en 6KlliO'Iamb ne mollbKO omBem na Bonpoc, no u ezo 
pa36epnymoe, JlOZU'IeCKU C6Jl3UHHOe o60CH06UHUe. 

Mo)!(HO JIM yTBep)i(.n;aTh, 'ITO 3eMJI5! - e.n;HHCTBeHHa5! rrnaHeTa ConHe'IHOi1 

Cl1CTeMhi, r.n;e B03M0)!(Hbl ITOJijipHbie Cl1jiHl1ji? 0TBeT I105!CHl1Te. 
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¢>11131/lKA 9 KJ13CC (1329-11/16) 

Om6emoM K 3aOaHURM 20-23 Jl6JlJlemcR noc!leOo6ameJlbHOCmb ~ul/Jp, Komopbte 
CJleOyem 3anucamb 6 6JlaHK om6emo6 .M! 1 cnpa6a om HOMepa 
coom6emcm6yWU~rezo 3aOanuR, na'luHaR c nep6oii Kllemo'IKU, 6e3 npo6e!lo6, 
3anRmbtX u Opyzux OonoRnumellbHbtX cuM60ll06. Ka:m:Obtii CUM60ll nuurume 
6 omOe.nbnoii Kllemo'IKe 6 coom6emcm6uu c npu6eOeHHblMU o6pa3~aMu. 

OD )..(AA Ka)!(,n:oro cp11311'!ecKoro IIOHHTHH 113 rrepBoro CTOJI6l\a rro,n:6ep11Te 

COOTBeTCTBYlOI.I.\11ll IIp11Mep 113 BTOpOrO CTOJI6l\a. 

3aiii1IIII1Te B Ta6JI11UY Bhi6paHHhie l\11cppb1 IIO,n: COOTBeTCTBYlOI.I.\11MI1 6yKBaMI1. 

<l>H3IfY.ECKHEIIO~TH~ 

A) cp113J1qecKaH Ben11q11Ha 

E) e,n:I1Hl1l\a cp11311qecKoii BeJII1qi1Hhi 

B) rrp116op ,n:JIH 113MepeHI15I cp113J1qecKoii 

BeJII1 qJ1Hhl 

0TBeT: 
A 

1) 
2) 
3) 
4) 
5) 

I> 

IIPHMEPhl 

aMrrepMerp 

BaTT 

CI1Jia TOKa 

:meKTpOH 

:3JleKTpll3al\11H 

B 

© 2013 ¢>eAepanbHaS1 Clly>K6a no HaA3opy 8 ccj:Jepe o6pa3o8aHI1S1 11 HayKI1 P<l:> 

¢>11131/lKA 9 KJ13CC (1329- 12/16) 

[}I] B 11Hepl\113JlhHOll Cl1CTeMe OTcqeTa 6pyCOK CKOJih311T C 

ycKopeHI1eM BHI13 no HaKJIOHHOll nJIOCKOCTI1. )..(eiiCTBYlOI.I.\11e 

Ha Hero CllJibl 11306pa)!(eHbl Ha p11CYHKe. Y CTaHOBI1Te 

COOTBeTCTBI1e Me)!(,n:y cp113J1qeCKI1MI1 BeJII1qJ1HaMI1 11 lfX 

B03M0)!(HbiMI1 113MeHeHI1HMI1 B npOl\eCCe CKOJib)!(eHI1H no 

HaKJIOHHOll nJIOCKOCTI1. 

3anl1IIII1Te B Ta6JilliJY Bbi6paHHbJe l\11cppbi IIO.ll: COOTBeTCTBYlOI.I.\11MI1 6yKBaMI1. 

Q11cppb1 B OTBeTe MOryT IIOBTOpHThCH. 

<l>H3IfY.ECKA51 BEJIHliHHA 

A) ycKopeHMe Tena 

E) rroTeHl\11aJihHaH :meprHH Tena 

B) BHyTpeHmnr 3Heprmr Tena 

0TBeT: 
A 

XAPAKTEPH3MEHEH~ 

1) yBeJIJ1qi1BaeTC5I 

2) yMeHbiiJaeTCH 

3) He 113MeHHeTC5I 

B 
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¢>11131/lKA 9 KJ13CC (1329- 13/16) 

[}D Ha p11cyHKe npe.[(cTaBlleH rpacjmK 3aBI1CI1MOCTI1 KOOp.L\11HaThi x OT BpeMeHI1 t .[(llJI 

Tella, .[(BillKYil\erocJI B.[(Ollh oc11 Ox. 

X,M 

A B 

t, c 

IIcnOllh3YJI ,[(aHHhre rpacjmKa, Bhr6ep11Te 113 npe,[(JIO)I(eHHoro nepeqHJI 06a BepHhrx 

yrBep)l(.[(eHI1JI. YKa)I(I1Te 11x HOMepa. 

1) MO.LIYllh nepeMell\eHI1JI Tella 3a BpeMJI OT 0 .L\O t3 paBeH HYlliO. 

2) B MOMeHT BpeMeHI1 t1 Tello 11Mello MaKCI1MaJihHOe ycKopeHI1e. 

3) B MOMeHT BpeMeHI1 t2 TellO 11MellO MaKC11MallbHyiO no MO.[(ylliO CKOpOCTb. 

4) MoMeHT BpeMeHI1 t3 COOTBeTCTByeT OCTaHOBKe Tella. 

5) Ha yqacTKe BC Tello .LIBI1ranoch paBHOMepHo . 

0TBeT: 
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¢>11131/lKA 9 KJ13CC (1329- 14/16) 

B CTeKJIJIHHYIO Tpy6Ky, HI1)1(Hee OTBepCTI1e KOTOpOii 3aKpbiTO TOHKOH pe311HOB0ll 

nlleHKOll, no O'lepe.[(l1 HaJII1BaiOT pa3Hble 06'beMbl BO,[(bl ( CM. p11CYHOK). 

B pe3yllhTaTe pe311HOBoe .[(HO npor116aeTcJI. 

Bhr6ep11Te 113 rrpe.[(llO)I(eHHoro nepe'IHJI 06a yTBep)l(.[(eHI1JI, KOTOphre 

COOTBeTCTBYIOT pe3yllbTaTaM npoBe,[(eHHbiX 3KCnep11MeHTaJibHbiX Ha6lliO,[(eHI1ll. 

Y Ka)I(I1Te 11X HOMepa. 

1) }1{11,[(KOCTb OK33biBaeT ,[(aBlleHI1e Ha ,[(HO cocy.[(a. 

2) .lJ:aBlleHI1e, C03,[(aBaeMOe )1(11,[(KOCTbiO Ha ,[(HO COCy.[(a, 3aBI1CI1T OT pO,[(a 

)1(11,[(K OCTI1. 

3) .lJ:aBlleHI1e, C03,[(aBaeMOe )1(11,[(KOCTbiO Ha ,[(HO cocy.[(a, He 3aBI1CI1T OT cpopMbl 

cocy.[(a. 

4) .lJ:aBlleHI1e, C03,[(aBaeMOe )1(11,[(KOCThiO Ha ,[(HO COCy.[(a, 3aBI1Cl1T OT BhiCOTbl 

CTOll6a )1(11,[(KOCTI1. 

5) .IJ:aBlleHI1e BHYTPI1 )1(11,[(KOCTI1 Ha O.[(HOM 11 TOM )l(e ypoBHe O.[(I1HaKoBo no BCeM 

HanpaBlleHI1JIM. 

0TBeT: 

He 3a6yObme nepeuecmu omBembl ua 3aOaHUR 1-18 u 20-23 6 6JlaHK om6emo6 
M!J. 
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¢>11131/lKA 9 KJ13CC (1329- 15/16) 

J(RR om6ema na 3aOaHUJl 11acmu 3 (3aOaHUJl 24-27) ucnOJlb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna'lalla HOMep 3aOaHUJl, a 3ameM om6em na nezo. 
OmBembi 3anucbi6aume 'li!m«o u pa36op'lu6o. 

O±J HcrroJib3Y5l unaTliB c M)'cpToilli narrKoil, rrpy)!(l1Hy, ~liHaMoMeTp, JiliHeilKy 11 o~liH 
rpy3, C06epl1Te 3KCIIepl1MeHTaJibHYJO ycTaHOBKY ~AA l13MepeHl15l )!(eCTKOCTli 

rrpy)!(l1Hhl. Orrpe~eJiliTe )!(eCTKOCTh rrpy)!(liHhi , rro~BeCliB K Heil o~11H rpy3. ,IVrn 
l13MepeHII5l Beca rpy3a BOCIIOJib3YHTeCb ~IIHaMOMeTPOM. 

B 6naHKe OTBeTOB: 

1) C~enaihe p11CYHOK 3KCrrepl1MeHTaJibHOll ycTaHOBKli; 

2) 3arrl11ume cpopMyny ~JI5l pacqeTa )!(eCTKOCTli rrpy)!(l1Hhi; 

3) yKa)!(IITe pe3yJII>TaTbl l13MepeHl15l Beca rpy3a 11 y~Jil1HeHl15l rrpy)!(l1Hhi; 

4) 3aiil1llll1Te qliCJIOBOe 3HaqeHl1e )!(eCTKOCTli rrpy)!(l1Hbl. 

3aoanue 25 npeocma6JlRem co6oii 6onpoc, na «omopbtii neo6xoOuMo oamb 
nucbMeHHblii om6em. IlollHblii omBem Oo!l:m:en 6KlliO'Iamb ne mollbKO omBem 
na Bonpoc, no u ezo pa36i!pnymoe, llOZU'Iec«u C6R3annoe o6ocno6anue. 

OD ITo peKe IIJihiBeT JIO~Ka c rpe6uoM, a p5I~OM c Heil - rrnoT. O~IIHaKOBOe JIM BpeM5! 

IIOTpe6yeTC5l rpe611y ~AA TOro, qTo6bi rreperHaTb IIJIOT Ha 10 M, l1 ~AA TOrO, qTo6bi 

Ha CTOJibKO )!(e OTCTaTb OT Hero? 
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¢>11131/lKA 9 KJ13CC (1329- 16/16) 

J(RR 3aOanuii 26-27 neo6xoOUMO 3anucamb no!lnoe pemenue, 6Klll0'1a10m,ee 
3anucb «pam«ozo ycR06UJl 3aOa'IU (J(ano), 3anucb ljJopMyll, npuMenenue 
«omopblX neo6xoOUMo u oocmamo'IHO ORR pemenuR 3aOa'lu, a ma«:m:e 
MameMamu'lec«ue npeo6pa3o6aHUJl u pac'li!mbi, npu6oORm,ue K 'IUCll060MY 
omBemy. 

OD MeTanJIJiqecKIIil lllap Maccoil m 1 = 2 Kr yrran Ha CBIIHIJOBYJO rrnacTIIHY Maccoil 

m2 = 1 Kr II ocTaHOBIIJIC5l. IIpii 3TOM rrnacTIIHa Harpenacb Ha 3 ,2 oc. C KaKoil 

BbiCOTbl yrran lllap, eCJIII Ha HarpeBaHJie IIJiaCTIIHbl IIOlliJIO 80% Bbi~eJIIIBlllerOC5l 

rrp11 y~ape KOJiliqecTBa TerrJIOThi ? 

[32] B aniOMliHlieBhiil KanopliMeTP Maccoil 50 r HanliTO 120 r BO~hi 11 orryllleH 

3JieKTpliqecKl1il HarpeBaTeJib MOillHOCThiO 12,5 BT. Ha CKOJihKO rpa~ycoB 

HarpeeTC5l KMOpiiMeTP C BO~Oll 3a 22 MIIH, eCJIII TeiiJIOBbie IIOTepii B 

OKpy)!(aJOillYIO cpe~y COCTaBAAJOT 20%? 
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¢>11131/lKA 9 KJ13CC (1330- 1/16) 

HOMEP KHMI L_ __________ __j 

rocy)J.apCTBeHH3H (HTOrOBaH) 3TTeCT3l.J,HH 

no <I>H3HKE 

BapuauT .N'!! 1330 

HHCTPYKLIHH no BbiDOJlHCHHIO pa6oTbi 

Ha BhiiiOJIHeHMe 3K3aMeHal\MOHHOH pa60Thi no cpl:!3MKe OTBO.L\l:!TCH 3 qaca 

(180 Ml:!Hyr). Pa6oTa COCTOl:!T l:!3 3 qacTeH, BKJIIOqaiOll\l:!X B ce6H 27 3a,[(aHl:!H. 

l.JacTh 1 co,L\ep)KHT 19 3a,[(aHl:!H (1- 19). K Ka)K,[(OMY l:!3 rrepBhix 18 3a,[(aHl:!H 

I1pl:!BO,L\l:!TC5! qeTbipe Bapl:!aHTa OTBeTa, l:!3 KOTOpbiX TOJibKO 0 ,[\l:!H BepHbiH. 0TBCT 

Ha 3a,[(aHne 19 qacTM 1 3aiTl:!CbiBaeTcH Ha 6naHKe NQ 2. 
l.JaCTb 2 CO,[(ep)Kl:!T 4 3a,[(aHl:!H C KpaTKl:!M OTBeTOM (20- 23). 0TBCTbl Ha 

3a,[(aHl:!5! qacTei1 1 l:! 2 yKa)Kl:!Te cHaqan a Ha Jil:!CTax c 3a,[(aHl:!5!Ml:! 

3K3aMeHal\l:!OHHoi1 pa6oThi, a 3aTeM rrepeHeCl:!Te B 6naHK NQ 1. Ecn l:! B 3a,[(aHl:!l:! 

B KaqecTBe OTBeTa Tpe6yeTC5! 3alll:!CaTb llOCJie,[(OBaTCJlbHOCTb 1..\l:!cpp, rrpl:! rrepeHOCe 

OTBCTa Ha 6JiaHK CJIC,[(yCT YKa3aTb TOJibKO 3TY ITOCJIC,L\OBaTCJlbHOCTb, 6e3 3all51TbiX, 

rrpo6eJIOB l:! rrpoql:!X Cl:!MBOJIOB. 

l.JaCTb 3 CO.L\Cp)Kl:!T 4 3a,[(aHl:!5! (24- 27), Ha KOTOpbiC CJIC.L\YCT ,[(aTb 

pa3BepHyThiH OTBeT. 0TBeThi Ha 3a,[(aHMH qacTM 3 3arrMChiBaiOTCH Ha 6naHKe NQ 2. 
3a,[(aHl:!e 24 3KCrrepl:!MeHTaJibHOe, l:! ,[(Jl5! ero BbiiiOJIHeHl:!51 He06XO,L\l:!MO 

BOCI10Jlh30BaThC5! Jia6opaTOpHbiM o6opy.L\OBaHl:!eM. 

Ilpl:! Bbiql:!CJieHl:!5!X pa3pernaeTC5! l:!CI10Jlb30BaTb HerrporpaMMl:!pyeMhiH 

KaJihKYJIHTOp. 

IlpM BhiiTOJIHeHMl:! 3a,[(aHl:!H Bhi MO)KeTe rroJih30BaTbC5! qepHOBl:!KOM. 

06pall\aCM Barne BHl:!MaHl:!e Ha TO, qTO 3alll:!Cl:! B qepHOBHKe He 6y,L\yT 

yql:!TbiBaTbC5! rrpl:! Ol\eHl:!BaHl:!l:! pa60Tbl. 

CoBeTyeM Bbii10JIH5!Tb 3a,[(aHl:!5! B TOM I10p5i,[(Ke, B KOTOpOM OHM ,[(aHbl. ,Il,JIH 

3KOHOMl:!l:! BpeMeHl:! rrporrycKaHTe 3a,[(aHl:!e, KOTOpoe He y,[(aeTC5! BblllOJIHl:!Tb Cpa3y, 

l:! rrepeXO.L\l:!Te K CJIC.L\YIOll\eMy. Ecnl:! rrocne BhiiTOJIHCHl:!51 Bcei1: pa60Thi y Bac 

ocTaHeTcH BpeMH, Bhi CMO)KeTe BepHyThCH K rrporryll\eHHhiM 3a,[(aHHHM. 

naJIJibl , rronyqeHHbie BaMl:! 3a BblllOJIHCHHbie 3a,[(aHl:!5!, cyMMl:!pyiOTC5!. 

IlocTapaJ1:TeCb BblllOJIHl:!Tb KaK MO)KHO 60JiblliC 3a,[\aHl:!H l:! Ha6paTb Hal:!60JiblliCC 

KOJil:[qCCTBO 6aJIJIOB. 

)/( e.nae.M ycnexa! 
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¢>11131/lKA 9 KJ13CC (1330- 2/16) 

HmKe rrplme,[(eHhi crrpaBoqHhie ,[(aHHhre, KOTOphre MoryT ITOHM06MThCH BaM rrpM 

BblllOJIHeHl:!l:! pa60Tbl 

,Il,eCHTH'IHbiC DpHCTaBKH 

Hal:!MeHOBaHl:!e 06o3HaqeHl:!e MHO)Kl:!TeJib 

rMra r 109 

Mer a M 106 

Kl:!JIO K 103 

reKTO r 102 

caHTl:! c w-2 
Ml:!JlJll:! M 10 3 

Ml:!KpO MK 10 6 

HaHO H 10 9 

KoucTaHTbl 

ycKopeHl:!e cBo6o,[(Horo rra,[(eHl:!H Ha 3eMJie 
M 

g=10 -
c2 

2 

rpaBl:!Tal\l:!OHHa5! I10CT05!HHa5! G=6 7·10- 11 H·M 
' 2 

Kr 

CKOpOCTb CBeTa B BaKyyMe c =3 ·108 ~ 
c 

3JieMeHTapHbi H 3JieKTpl:[qeCKl:!H 3apH.L\ e =1,6·10- 19 Kn 

IIJ10THOCTb 

6eH3l:!H 710 Kr ,L\peBeCMHa (cyxaH 400 Kr 
M3 COCHa) M3 

Clll:!pT 800~ 
M 3 

rrapaqmH 900~ 
M 3 

KepOCl:!H 800~ 
M3 

ne,[( 900~ 
M3 

MaCJIO Mallll:!HHOe 900~ 
M3 

aJIIOMl:!Hl:!H 2700~ 
M3 

BO,L\a 1000~ 
M3 

MpaMop 2700~ 
M3 

MOJIOKO 1..\eJibHOe 1030 ~ 1..\l:!HK 7100 ~ 
M M 

BO,L\a MOpCKm! 1030 ~ CTaJib, )KCJIC30 7800 ~ 
M M 

fJll:!l\epl:!H 1260 ~ Me,[\b 8900 ~ 
M M 

PTYTb 13 600 ~ CBl:!Hel\ 11350 ~ 
M M 
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¢>11131/lKA 9 KJ13CC (1330- 3/16) 

Y,JJ;eJibHaH 

TeiiJIOeMKOCTb 4200~ TeiiJIOTa 2, 3 ·1 06 )];)!{ 
BO,U:bl KT·°C rrapoo6pa3oBaHmi BO,U:hi Kr 

TeiiJIOeMKOCTb 2400~ TeiiJIOTa 9, 0 ·1 05 )];)!{ 
cm1pTa KT·°C rrapoo6pa3oBamur CIII1]JTa Kr 

TeiiJIOeMKOCTb 2100~ 3, 3 ·1 05 )];)!{ TeiiJIOTa IIJiaBJieHIU! Jlb,U:a 
Jib ,a: a KT·°C Kr 

TeiiJIOeMKOCTb 920~ TeiiJIOTa rrnaBnemur 2, 5 ·1 04 )];)!{ 
aJIIOMI1HID! Kf·°C CB11HIIa Kr 

TeiiJIOeMKOCTb 500~ 5, 9 ·1 04 )];)!{ TeiiJIOTa IIJiaBJieHIU! OJIOBa 
CTaJII1 Kf· ° C Kr 

TeiiJIOeMKOCTb 420~ 7' 8 ·1 04 )];)!{ 
6pOH3bl 

TeiiJIOTa IIJiaBJieHI1JI CTaJII1 
Kf· ° C Kr 

TeiiJIOeMKOCTb 400~ 2 9 . 1 0 7 )];)!{ 
1111HKa Kf· ° C 

TeiiJIOTa cropaHI1JI CIII1pTa ' Kr 

TeiiJIOeMKOCTb 400~ TerrnoTa cropaHI1JI 4 6 . 1 0 7 )];)!{ 
Me,U:11 KT· °C KepOCI1Ha ' Kr 

TeiiJIOeMKOCTb 230~ TerrnoTa cropaHI1JI 4,6 ·107 )];)!{ 
OJIOBa KT· °C 6eH311Ha Kr 

TeiiJIOeMKOCTb 130~ 
CBI1Hlla KT· °C 

TeMnepaTypa nJiaBJieuuH TeMnepaTy Ja KuneuuH 

CB11HIIa 327 oc BO,U:bl 100 oc 
OJIOBa 232 oc CII11pTa 78 oc 
Jib ,a: a oac 

0M·MM
2 

Y,JJ;eJibHOe 3JieKTpH'lecKoe conpoTHBJieuue, (rrp11 20 ° C) 
M 

cepe6po 0,016 HI1KeJII1H 0,4 
Me,n:b 0,017 HHXPOM ( CIIJiaB) 1' 1 
aJIIO MI1HI1ll 0,028 cpexpanb 1,2 
)KeJie3o 0,10 

I HopMaJibHble ycJIOBHH: ,n:aBJieHI1e 105 
ITa, TeMrreparypa 0 ac 
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¢>11131/lKA 9 KJ13CC (1330-4/16) 

Ilpu 6btnOJtnenuu 3aOanuii c 6bt6opoM om6ema (1-18) U3 'lembtpex 
npeOJto:JICeHHblX 6apuanmo6 6bt6epume ooun 6epHbtii. B 6JtaHKe om6emo6 .M! 1 
nocma6bme 3HaK «X» 6 Kllemo'IKe, noMep Komopoii coomBemcmByem noMepy 
6bt6pannozo BaMu omBema. 

ITJ lilap11K CKaTbiBaeTCJI ITO HaKJIOHHOll IIJIOCKOCTI1 113 COCTOJIHID! IIOKOJI. HaqaJibHOe 

rroJIO)KeHI1e wap11Ka 11 ero rroJIO)KeHI1e qepe3 Ka)!{,n:yiO ceKyH.n:y OT Haqana 

,U:B11)!{eHI1JI IIOKa3aHbl Ha p11CYHKe. 

Y CKOpeHI1e IIIap11Ka paBHO 

1) 0,08 
M 

2 
c 

CM 
2) 0,8 2 

c 
3) 0,16 

M 

2 
c 

4) 1,6 c~ 
c 

ITJ )KecTKOCTh rrepBoii rrpy)!{I1Hhi B 9 pa3 6onhrne )!{eCTKOCTI1 BTopoii rrpy)!{I1Hhi. O,n:11H 

11 TOT )!{e rpy3 IIO,U:Beiii11BaiOT rrooqepe,n:HO K 3TI1M rrpy)!{I1HaM. B COCTOJIHI111 IIOKOJI 

CI1Jia, ,n:eiiCTBYIOIIIaJI Ha rpy3 CO CTOpOHbl rrepBOll rrpy)!{I1Hbl, 6y,n:eT 

1) paBHa CI1Jie, ,n:eiiCTBYIOIIIeH Ha rpy3 CO CTOpOHbl BTOpOii rrpy)!{I1Hbl 

2) B 9 pa3 60Jibiiie CI1Jlbl, ,n:eiiCTBYIOIIIeH Ha rpy3 CO CTOpOHbl BTOpOii rrpy)!{I1Hbl 

3) B 9 pa3 MeHbiiie CI1Jlbl, ,n:eiiCTBYIOIIIell Ha rpy3 CO CTOpOHbl BTOpOH rrpy)!{HHbl 

4) B 3 pa3a 60Jibiiie CI1Jlbl , ,n:eiiCTBYIOIIIeH Ha rpy3 CO CTOpOHbl BTOpOii rrpy)!{I1Hbl 

rpacp11K 3aBI1CI1MOCTI1 CKOpOCTI1 V ,U:B11)!{eHHJI 

aBTOM0611JIJI OT BpeMeHI1 t rrpe,U:CTaBJieH Ha 

prrcyHKe. lJeMy paBeH HMrrynhc aBTOM06HJIJI 

qepe3 5 c rrocne Haqana ,n:BH)!{eHHJI, ecnrr ero 

Macca 1,5 T? 

1) 750 
M KT·-
c 

2) 600 
M KT·-
c 

3) 7500 
M KT·-
c 

4) 6000 
M KT·-
c 

10 

8 

6 

4 

2 
.......... v 

v .......... 

0 2 3 4 5 t, c 
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¢>11131/lKA 9 KJ13CC (1330- 5/16) 

0 Ha prrcyHKe .n;aHoi rpacprrKrr 3aBTICTIMOCTTI cMemeHTili OT BpeMeHrr rrprr KOJie6aHTiliX 

.n;Byx Mal!THTIKOB. CpaBHTITe rreprro.n;oi T1 rr T2 KOJie6aHrrrr Mal!THTIKOB. 

X 

1/ 
2 

V'\ lf"T\ II 
.A '-..I 1\ 0 

1) T1 = 3Tz 
2) T1 = 2T2 

3) 2T, = Tz 
4) 3T1 = T2 

[TI B rrpou:ecce HarpeBaHrrli cTaJioHOIT 

MeTaJIJirrqecKOe KOJibl..\0 ( CM. prrcyHoK). 

waprrK 

lliaprrK XOJIO)J;HbiiT 

Ilprr 3TOM 

1) 06beM TI IIJIOTHOCTb rnaprrKa He TI3MeHTIJITICb 

2) 06beM TI IIJIOTHOCTb rnaprrKa yBeJITiqTIJITICb 

t 

rrepecTaJI rrpoJie3aTo 

3) 06beM rnaprrKa yBeJirrqTIJICli, aero IIJIOTHOCTb He TI3MeHTIJiaCo 

4) 06beM rnaprrKa yBeJirrqTIJICli, aero IIJIOTHOCTb yMeHblliTIJiaCb 
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CKB03b 

¢>11131/lKA 9 KJ13CC (1330- 6/16) 

K CB060.D;HOMY KOHU:Y BepeBKTI, rrepeKTIHYTOIT qepe3 HeiiO)J;BTI)I(HbiiT 6JIOK, 

rrprrKJia.D;oiBaiOT crrJiy 125 H, qTo6oi paBHOMepHo rro.n;HrrMaTo rpy3 Maccorr 10 Kr . 

lJeMy paBeH K03cpcpTIU:TieHT IIOJie3HOfO ,D;eiTCTBTill HeiiO)J;BTI)I(HOfO 6JIOKa? 

1) 125% 
2) 100% 
3) 80% 
4) 12,5% 

[TI KaKoe(-rre) TI3 yTBep)I(,D;eHrrrr BepHo(-oi)? 

A. )..(rrcpcpy3TIIO MO)I(HO Ha6JIIO)J;aTb B TBep,D;oiX TeJiaX. 

E. CKopocTo .n;rrcpcpy3rrrr 3aBrrcrrT OT TeMrrepaTypoi BemecTB. 

1) TOJibKO A 
2) TOJIDKO E 

3) TI A, TIE 

4) HTI A, HTI E 

Ha prrcyHKe rrpe.n;cTaBJieH rpacprrK 3aBTICTIMOCTTI TeMrrepaTypoi t OT BpeMeHrr T Mll 

HerrpepoiBHOfO rrpou:ecca HarpeBaHTili BO)J;bl rrprr HOpMaJioHOM aTMOCcpepHOM 

)J;aBJieHTITI. IlepBOHaqaJibHO BO)J;a HaXO)J;TIJiaCb B TBep,D;OM COCTOliHTITI. 

t, °C 
D E 

100 

01----,.,...--L------

A 

KaKoe TI3 YTBep)I(,D;eHrrrr liBJilieTcli uesepubiM? 

1) YqacTOK BC coOTBeTcTByeT rrpou:eccy rrJiaBJieHTili Jio.n;a. 

2) YqacTOK DE cooTBeTcTByeT rrpou:eccy KrrrreHrrli BO.D;bi. 

3) B rrpou:ecce AB BHYTPeHHlili 3Heprrrll Jio.n;a yBeJirrqrrBaeTcli. 

4) B rrpou:ecce BC BHyTpeHHAA 3Heprrrli crrcTeMoi Jie.n;- Bo.n;a He TI3MeHlieTCli . 
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¢>11131/lKA 9 KJ13CC (1330- 7/16) 

KaKOe KOJ111qeCTBO TeiTJIOThl He06XO,ll;11MO, qT06hi HarpeTh 1 JI BO)l;hl OT 20 °C )l;O 

100 °C? Bo.n;a HarpeBaeTC5I B CTaJihHOll KacrpiOJie Maccoil 500 r. TerrJIOBbiMI1 

rroTep5IMM rrpeHe6pe%. 

1) 200 K)l,)l{ 

2) 336 K)l,)l{ 

3) 356 K)l,)l{ 

4) 536 K)l,)l{ 

0Tp11I..(aTeJihHO 3ap5I)l{eHHa5I 360HI1TOBa5I llaJIOqKa I1pi1T5Ifi1BaeT ITO,ll;BeiiieHHhlll Ha 

HI1TI1 nerKI1il wap11K 113 aJIIOMI1HI1eBoil cponhrl1. 3ap5I.n; wap11Ka MO)l{eT 6biTh 

A. rroJIO)l{I1TeneH. 

E. paBeH HYJIIO. 

BepHhiM( -11) 5IBJI5IeTc5I( -IOTC5I) YTBep)l{)l;eH11e( -5!): 

1) TOJibKO A 
2) TOJihKO E 
3) 11 A, 11 E 
4) Hl1 A, Hl1 E 

OIJ Tp11 pe311CTopa, corrpOTI1BJieHI15I KOTOphix: R 1 = 3 OM; R2 = 6 OM 11 R3 = 9 OM, 

coe,n;I1HeHhi rrocne.n;oBaTeJihHO. BonhTMeTp, rro,n;KJIIOqeHHhiil rrapannenhHO 

TpeTheMY pe311CTopy, rroKa3hiBaeT Harrp5I)l{eHI1e 18 B. lleMy paBHO Harrp5I)l{eHI1e Ha 

BCeM yqacTKe I.\err11? BonhTMeTp cqi1TaTh 11,n;eaJihHhiM. 

1) 36 B 
2) 648 B 

3) 9 B 
4) 144 B 

QD Ka)l{,ll;hill 113 .n;Byx rrapanneJihHO BI1C5III.\11X rrpoBO,ll;HI1KOB coe.n;I1HeH c 11CTOqHI1KOM 

TOKa. liTO rrp01130ll,ll;eT C I1pOBO,ll;HI1KaMI1 rrp11 3aMhiKaHI111 l.(erreil, B KOTOphie OHI1 

BKJIIOqeHbi? 

1) CocT05IHI1e rrpoBO,ll;H11KOB He 113MeHI1TC5I. 

2) IlpOBO,ll;HI1KI1 I1p11T5IHYTC5l ,n;pyr K ,n;pyry. 

3) IlpOBO,ll;HI1KI1 OTTOJIKHYTC5l ,n;pyr OT ,n;pyra. 

4) IlpoBO)l;HI1KI1 rrp11T5IHYTC5I ,n;pyr K ,n;pyry 11JII1 OTTOJIKHYTC5I ,n;pyr OT ,n;pyra B 

3aBI1CI1MOCTI1 OT HarrpaBJieH11ll TOKOB . 
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K 3JieKTpOMafHI1THbiM BOJIHaM OTHOCI1TC5I( -5ITC5I) 

A. peHTreHOBCKOe 113JiyqeHI1e. 

E. ynhTpaqmoneTOBhie nyq11. 

B. raMMa-113JiyqeHMe. 

IlpaBI1JlhHhiM OTBeTOM 5IBJI5IeTC5I 

1) TOJibKO A 

2) TOJibKO E 
3) E 11 B 
4) A, E 11 B 

¢>11131/lKA 9 KJ13CC (1330- 8/16) 

3neKTpo,n;BI1raTeJih rrocT05IHHoro TOKa pa6oTaeT rrp11 Harrp5I)l{eHI111 220 B 11 c11ne 

TOKa 40 A. lleMy paBHa rrone3Ha5I MOII.\HOCTh .n;BwaTeJI5I, ecnM 113BeCTHO, qTo ero 

KII.IJ, cocTaBJI5IeT 74%? 

1) 6,5 BT 

2) 8,8 BT 

3) 6,5 KBT 

4) 8,8 KBT 

[!I] B cooTBeTCTBI111 c Mo,n;enhiO aToMa Pe3epcpop.n;a 

1) 5I,ll;p0 aTOMa 11MeeT pa3Mepb1, CpaBHI1Mbie C pa3MepaMI1 aTOMa 

2) 5I,ll;p0 aTOMa 11MeeT MaJihie ITO CpaBHeHI110 C aTOMOM pa3Mepb1 

3) 5I,n;po aToMa 11MeeT orp111.\aTeJihHhiil 3ap5I.n; 

4) 5I,ll;p0 aTOMa rrp11T5Ifi1BaeT a-qaCTI11.\hl 

KaKoil Ha6op rrp116opoB 11 MaTep11aJIOB Heo6xo,n;I1MO 11CITOJih30BaTh, qTo6hi 

3KCrrep11MeHTaJihHO I10Ka3aTh KapT11HY JII1H11ll MarHI1THOf0 I10JI5I MarHI1Ta? 

1) )l;Ba ITOJIOCOBbiX MafHI1Ta, ITO)l;BeiiieHHhiX Ha HI1T5IX 

2) MarHI1THa5I CrpeJIKa 11 rrp5IMOJII1HellHblll rrpOBO,ll;HI1K, ITO)l;KJIIOqeHHblll K 

11CTOqHI1KY I10CT05IHH0f0 TOKa 

3) I1pOBOJIOqHa5I KaTyiiiKa, I10)l;KJIIOqeHHa5I K MI1JIJII1aMrrepMeTpy, ITOJIOCOBOll 

MafHI1T 

4) ITOJIOCOBOll MarHI1T, JII1CT 6yMarl1 11 )l{eJie3Hbie OI111JIKI1 

© 2013 ¢>eAepanbHaS1 C11Y>K6a no HaA3opy 8 ccj:Jepe o6pa3o8aHI1S111 HayKI1 P<l:> 



¢>11131/lKA 9 KJ13CC (1330- 9/16) 

Ilpo'lumaiime me«cm u 6btno;mume 3aOanuR17-19. 

KocMH'IecKue JIY'IH 
KOCMWieCKHe nyqrr rrpe.n;CTaBJI5IIOT C060ii ITOTOKH 6hiC'fPbiX 3ap5I)!(eHHbiX qaCTHI.\ -

rrpOTOHOB, 3JieKTpOHOB, 5I,ll;ep pa3JIWIHbiX XHMWieCKHX 3JieMeHTOB, JieTHII.\HX B 

pa3JII1qHbiX HarrpaBJieHI15IX B KOCMHqeCKOM rrpOCTpaHCTBe CO CKOpOCTblO 6onee 

KM ~ 
100 000 -. ITorra.n;a5I B 3eMHYIO aTMOCcpepy, qacTHI.\bl KOCMHqecKHX nyqerr 

c 
CTaJIKHBaiOTC5I B Hell C 5I,ll;paMH aTOMOB a30Ta I1 KHCJIOpO,ll;a I1 pa3pyrnaiOT HX. B 

pe3yJII.TaTe B03HHKaiOT rroTOKH HOBhlx 3JieMeHTapHbiX qacTHI.\. TaKrre qacTHI.\hl, 

pO)!(,ll;eHHbie B aTMOCcpepe, Ha3biBaiOTC5I BTOprrqHbiMH KOCMHqeCKHMH JiyqaMH. 

BToprrqHbie KOCMrrqecKrre nyqrr perrrcTprrpyiOTCH c rroMOII.\biO crrei.\HaJibHbiX 

rrprr6opoB. ITepBrrqHbie KOCMrrqecKrre nyqrr rrpaKTHqecKH He .n;ocTrrraiOT 3eMJIH, 

I1 JIHIIIb He60JibiiiOe I1X KOJIWJeCTBO perHC'fPHpyiOT BbiCOKO B ropax. 

IiOJibiiiHHCTBO qacTHI.\ KOCMWJeCKHX nyqeii, I1pHXO,ll;5III.\HX K 3eMJie, HMeeT 

3HeprrriO 6onee 10-
10 

.IJ:)i( . .ll:nH cpaBHeHHH MO)!(HO cKa3aTb, qTo B He.n;pax CoJIHI.\a, 

r.n;e Bell.\eCTBO HarpeTo .n;o TeMrrepaTypr,r 15 000 000 K , cpe.n;HHH 3HeprrrH qacTHI.\ 

I1Jla3Mbl COCTaBJI5IeT JIIIIIIb MIIJIJIIIOHHYIO ,ll;OJIIO 3Hepriiii qacTIII.\ KOCMJiqecKIIX 

nyqeii. 

KocMwrecKrre nyqrr e)i(eceKyH.n;Ho rrpoHH3biBaiOT Ka)!(,ll;biH KBa.n;paTHbiH caHTHMeTp 

Me)!(rrJiaHeTHoro rr Me)!(3Be3.n;Horo rrpocTpaHCTBa. Ha rrnoll.\a.n;Ky c rroBepxHOCTbiO 

B 1 M 2 
llOITa,[(aeT B Cpe.n;HeM OKOJIO 10 000 qaCTHI.\ B CeKyH,ll;y. 

Iionee 90% qaCTHI.\ rrepBHqHbiX KOCMHqeCKHX Jiyqen BCeX 3HeprHH COCTaBJI5IIOT 

rrpOTOHbl, OKOJIO 7% I1pi1XO)l;I1TC5I Ha aJibcpa-qaCTHI.\bl (H.n;pa aTOMOB reJIH5I), OKOJIO 

2% - Ha H.n;pa 6onee TH)!(eJiblx aTOMOB, rr rrprrMepHo 1% - Ha 3JieKTpOHbi. ITo 

CBOeii rrprrpo.n;e KOCMWJeCKHe nyqH )l;eJ15ITC5I Ha COJIHeqHbie I1 ranaKTHqecKHe. 

ConHeqHbie KOCMrrqecKrre nyqrr o6pa3yiOTC5I, rnaBHbiM o6pa30M, rrprr BCITbiiiiKax 

Ha COJIHI.\e. ITOTOKH COJIHeqHbiX KOCMHqecKHX n yqeii MoryT rrpe,ll;CTaBJ15ITb 

cepbe3HYIO pa.n;IIai.\IIOHHJ'IO OITaCHOCTb )l;J15I KOCMOHaBTOB. 

KocMwrecKrre nyqrr, rrorra.n;aiOII.\He II3BHe B ConHeqHyiO crrcTeMy, Ha3blBaiOT 

ranaKTJiqecKIIMII. OHM .n;BII)!(YTCH B Me)!(3Be3.n;HOM rrpocrpaHCTBe no .n;oBOJibHO 

3arryTaHHbiM rpaeKTOpii5IM, MeHAA HarrpaBJieHJie ITOJieTa ITO,[( .n;eiiCTBIIeM 

MarHIITHOrO I10J15I, Cyll.\eCTBYIOII.\ero Me)!(,ll;y 3Be3,ll;aMII Haiiieii ranaKTIIKII. 

OcHOBHhiM rrcToqHrrKOM KOCMrrqecKrrx nyqeii B Me)!(3Be3.n;HOM rrpocTpaHCTBe 

5IBJ15IIOTC5I, KaK cqrrTaiOT cerO)l;H5I yqeHbie, B3pb1Bbl CBepXHOBbiX 3Be3,[(. ITonyqHB 

orpOMHYIO 3HeprHIO, qaCTHI.\bl KOCMrrqeCKHX nyqeii ,ll;eC5ITKI1 MHJIJIHOHOB JieT 

6ny)!(.n;aiOT no ranaKTHKe B pa3JirrqHbix HarrpaBneHrrHx, rrpe)!(.n;e qeM rroTepHIOT 

CBOIO 3HeprHIO I1pll CTOJIKHOBeHHH C aTOMaMH Me)!(3Be3,ll;HOrO ra3a. 
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¢>11131/lKA 9 KJ13CC (1330- 10/16) 

KaKOB rropH,ll;OK cpe.n;Heii 3Hepnm qacnn-1 B He.n;pax CoJIHI.(a? 

1) 10-16 .n:)i( 

2) 10- 10 .n:)i( 

3) 1 0-4 .n:)i( 

4) 106 
.n:)i( 

ITo KaKHM rrprrqrrHaM rrepBrrqHr,re KOCMrrqecKrre nyqrr rrpaKTrrqecKrr He .n;ocTrrraiOT 

3eMJirr? 

A. ITepBrrqHbie KOCMrrqeCKHe nyqrr llOCTerreHHO TepHIOT CBOIO 3HeprHIO, I10,[(JieTa5I 

K aTMoccpepe 3eMJIH. 

E. CTOJIKHOBeHrre qacTHI.\ rrepBrrqHbix KOCMrrqecKrrx nyqeii c MpaMrr aTOMOB B 

aTMOCcpepe rrpHBO)l;HT K rrpeBpall.\eHHIO HX B ITOTOKH HOBbiX 3JieMeHTapHbiX 

qacTHI.\. 

B. ranaKTrrqecKHe KOCMHqecKHe nyqrr )l;Bll)!(YTC5I B Me)!(3Be3)l;HOM rrpocTpaHCTBe 

no 3arryraHHbiM rpaeKTOpiiHM, orii6a5I 3eMJIIO. 

1) TOJibKO A 
2) TOJibKO Ii 

3) A rr Ii 

4) A rr B 

Ilpu 6btnOJlHenuu 3aOanuR 19 c pa36i!pnymbl.M omBemoM ucnollb3yiime 6JlaH« 
om6emo6 .M! 2. 3anumume cna•ta!la noMep 3aOanuR, a 3ameM omBem na nezo. 
IlollHblii omBem OOJlJICeH 6KlliO'Iamb ne mollbKO omBem na Bonpoc, no u ezo 
pa36epnymoe, JlOZU'IeCKU C6Jl3UHHOe 060CH06UHUe. 

QrraCHbl JIM COJIHeqHbie KOCMHqecKHe nyqH )l;J15I 3KHI1a)!(eH KOCMHqecKHX 

KOpa6neii? 0TBeT I105ICHHTe. 
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¢>11131/lKA 9 KJ13CC (1330-11/16) 

Om6emoM K 3aOaHURM 20-23 Jl6JlJlemcR noc!leOo6ameJlbHOCmb ~ul/Jp, Komopbte 
CJleOyem 3anucamb 6 6JlaHK om6emo6 .M! 1 cnpa6a om HOMepa 
coom6emcm6yWU~rezo 3aOanuR, na'luHaR c nep6oii Kllemo'IKU, 6e3 npo6e!lo6, 
3anRmbtX u Opyzux OonoRnumellbHbtX cuM60ll06. Ka:m:Obtii CUM60ll nuurume 
6 omOe.nbnoii Kllemo'IKe 6 coom6emcm6uu c npu6eOeHHblMU o6pa3~aMu. 

OD .Il:AA Ka)J{,n:oro cp11311'!ecKoro ITOH5!Tl15! 113 ITepBoro CTOJI6l\a ITO,n:6ep11Te 

COOTBeTCTBYIOill,l1ll ITp11Mep 113 BTOpOrO CTOJI6l\a. 

3aiTI1IIII1Te B Ta6JI11UY Bhi6paHHhie l\11cppb1 ITO,[( COOTBeTCTBYIOill,I1MI1 6yKBaMI1. 

<l>H3IfqECKHE IIOH51TH51 
A) cp11311qecKa5! Ben11q11Ha 

E) e,n:I1HI1l\a cp11311qecKoii BeJII1qi1Hhi 

B) ITp1160p .D:JI5! 113MepeHI15! cp113J1qecKoii 

BeJII1 q11Hbl 

0TBeT: 
A 

IIPHMEPhl 
1) ranhBaHoMerp 

2) aMITep 

3) :meKTp11qeCKI1ll TOK 

4) :meKTp11qecKoe HaiTp5[)J{eHI1e 

5) 110H 

B 
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¢>11131/lKA 9 KJ13CC (1330- 12/16) 

B I1Hepl\113JlhHOll CI1CTeMe OTCqeTa 6pyCOK, KOTOpOMY C006Ill,11Jll1 HaqaJibHyiO 

CKOpOCTh U0 , CKOJih311T BBepx ITO HaKJIOHHOll ITJIOCKOCTI1 ( CM. p11CYHOK). 

Y CT aHOBI1Te COOTBeTCTBI1e Me)J{,n:y cp11311qeCKI1MI1 BeJII1qi1HaMI1 11 11X B03M0)J{HbiMI1 

113MeHeHI15!MI1 I1pl1 ,[(BI1)J{eHI111 6pyCKa BBepx ITO HaKJIOHHOll ITJIOCKOCTI1. 

3aiTI1IIII1Te B Ta6JI11UY Bbi6paHHbie l\11cppb1 ITO,[( COOTBeTCTBYIOill,I1MI1 6yKBaMI1. 

ll,11cppb1 B OTBeTe MoryT ITOBTOp5!TbC5!. 

<l>H3H~ECKA51BEHH~HHA 

A) ycKopeHI1e 6pycKa 

E) K11HeTI1qecKa5! 3 Hepm5! 6pycKa 

B) BHyrpeHH5!5! 3Hepm5! 6pycKa 

A 

XAPAKTEPH3MEHEHH51 
1) yBeJII1qi1BaeTC5! 

2) yMeHhrnaeTC5! 

3) He 113MeH5!eTC5! 

B 
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¢>11131/lKA 9 KJ13CC (1330- 13/16) ¢>11131/lKA 9 KJ13CC (1330- 14/16) 

[}D Ha prrcyHKe ITpe.n:cTaBJJeH rpaqmK 3aBHCHMOCTH ITpoeKu;rrrr CKopocTrr ux OT 0[] B CTeKJJJIHHYIO Tpy6Ky, HH)I(Hee OTBepCTHe KOTOpOii 3aKpbiTO TOHKOH pe3HHOB0ll 

BpeMeHH t .D:JJJI TeJJa, .ll:BIDKymerOCJI B.D:OJJb OCI1 Ox. ITJJeHKOll, HaJJHBaiOT ITOO'Iepe.D:HO 'IHCTYIO BO.ll:Y I1 BO.lJ:Hhlll paCTBOp COJJI1 

M (eM. prrcyHoK). B pe3yJJhTaTe pe3HHOBoe .n:Ho ITporrr6aeTcJI. 
UX'C 

A B 

t, c 

HciTOJJh3YJI .n:aHHhie rpaqmKa, Bhi6eprrTe I13 ITpe.D:JJO)I(eHHoro ITepeqHJI 06a BepHhix 

yTBep)l(.lJ:eHHJI. Y Ka)I(HTe HX HOM epa. 

1) Y'laCTOK OA cooTBeTCTByeT paBHOMepHoMy .D:BH)I(eHHIO TeJJa. 

2) Y'laCTOK BC cooTBeTCTByeT .D:BH)I(eHrriO TeJJa c MaKCHMaJJhHoiM ITO MO.D:YJJIO 

ycKopeHrreM. 

3) B MOMeHT BpeMeHH t1 TeJJo .n:Brrranocb B HaiTpaBJJeHHH, ITPOTHBOITOJJO)I(HOM 

HaiTpaBJJeHHIO ocrr Ox. 
4) B MOMeHT BpeMeHrr t3 ycKopeHrre TeJJa paBHJIJJOCh HYJJIO. 

5) Y'laCTOK AB cooTBeTCTByeT paBHOMepHoMy .D:BH)I(eHHIO TeJJa. 

0TBeT: 
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Boi6eprrTe H3 ITpe.n:JJO)I(eHHoro ITepe'IHJI 06a yTBep)l(.n:eHHJI, KOTOpbie 

COOTBeTCTBYIOT pe3yJJhTaTaM ITpOBe.n:eHHhiX 3KCITepHMeHTaJJbHbiX Ha6JJIO.D:eHI1ll. 

YKa)I(HTe rrx HOMepa. 

1) )i{I1.1J:KOCTb 0Ka3biBaeT .n:aBJJeHHe Ha .lJ:HO COCy.n:a. 

2) )l,aBJJeHHe, C03.1J:aBaeMOe )I(I1.1J:KOCThiO Ha .lJ:HO COCy .n:a, 3aBHCI1T OT po.n:a 

)I(I1.1J:KOCTI1. 

3) )l,aBJJeHHe, C03.D:aBaeMOe )I(I1.1J:KOCTbiO Ha .D:HO cocy.n:a, He 3aBHCI1T OT cpOpMbl 

cocy.n:a. 

4) )l,aBJJeHHe, C03.1J:aBaeMOe )I(I1.1J:KOCTbiO Ha .lJ:HO cocy.n:a, 3aBHCI1T OT BbiCOTbl 

CTOJJ6a )I(I1.1J:KOCTI1. 

5) )l,aBJJeHHe BHYTPH )I(I1.1J:KOCTI1 Ha O.D:HOM I1 TOM )l(e ypOBHe O.D:HHaKOBO ITO BCeM 

HaiTpaBJJeHHJIM. 

0TBeT: 

He 3a6yObme nepenecmu omBembt na 3aOaHUR 1-18 u 20-23 6 6!laHK om6emo6 
Ml. 
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¢>11131/lKA 9 KJ13CC (1330- 15/16) 

J(RR om6ema na 3aOaHUJl 11acmu 3 (3aOaHUJl 24-27) ucnOJlb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna'lalla HOMep 3aOaHUJl, a 3ameM om6em na nezo. 
OmBembi 3anucbi6aume 'li!m«o u pa36op'lu6o. 

HciTOJih3Y5! liCTO'IHliK TOKa, BOJihTMeTp, aMITepMeTp, KJIIO'I, peocTaT, 

coe.n;l1Hl1TeJibHbie ITpoBo.n;a, pe3IICTOp, o6o3Ha'IeHHhiiT R2, co6epiiTe 

3KCITepiiMeHTaJibHYlO ycTaHOBKY .ll;AA IICCJie.ll;OBaHII5! 3aBIICIIMOCTII CIIJlbl 

3JieKTPII'IeCKOrO TOKa B pe3IICTOpe OT HaiTp5!)!(eHII5! Ha ero KOHIJaX. 

B 6naHKe OTBeTOB: 

1) HapiicyrrTe 3JieKTpii'IecKyiO cxeMy 3KCITepiiMeHTa; 

2) ycTaHOBIIB c ITOMOIIJhlO peocTaTa ITOO'Iepe.n;Ho CIIJIY TOKa B ueiTII 0 ,4 A, 0 ,5 A 

II 0 ,6 A II II3MepiiB B Ka)!(.!J;OM cnyqae 3Ha'IeHIIe 3JieKTpii'IeCKoro HaiTp5!)!(eHII5! Ha 

KOHIJaX pe3IICTOpa, yKa)!(IITe pe3yJibTaTbl II3MepeHII5! CIIJlbl TOKa II HaiTp5!)!(eHII5! 

.ll;JI5! Tpex cnyqaeB B Bli.ll;e Ta6Jil11Jhi (11JI11 rpaqmKa) ; 

3) ccpopMYJI11pyrrTe BbiBO.Il; 0 3aBl1Cl1MOCTl1 CIIJibl 3JieKTp11'IeCKOrO TOKa 

B pe3l1CTOpe OT HaiTp5l)!(eHl15! Ha ero KOHIJaX. 

3aoanue 25 npeocma6JlRem co6oii Bonpoc, na Komopblii neo6xoOuMo oamb 
nucbMeHHbiii om6em. llollHbiii omBem Oo!l:m:en 6KlliO•tamb ne mollbKO omBem 
na Bonpoc, no u ezo pa36i!pnymoe, llOZU'Iec«u C6R3annoe o6ocno6anue. 

ABTOM06l1Jib MO)!(eT CITYCTl1TbC5! C rOpbi Ha paBHliHY ITO O.!J;HOIT 113 .ll;Byx .n;opor: ITO 

KOpOTKOrr .n;ocTaTO'IHO ITP5!MOrr .n;opore 11 ITO .ll;JiliHHOrr l13Bl1Jil1CTOrr. CpaBHl1Te 

pa6oTy CliJibl T5l)!(eCTl1 B 3Tl1X CJiy'Ia5!X . 0TBeT IT05!CHl1Te. 
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¢>11131/lKA 9 KJ13CC (1330- 16/16) 

J(RR 3aOanuii 26-27 neo6xoOUMO 3anucamb no!lnoe pemenue, 6Klll0'1a10m,ee 
3anucb «pam«ozo ycR06UJl 3aOa'IU (J(ano), 3anucb ljJopMyll, npuMenenue 
«omopblX neo6xoOUMo u oocmamo'IHO ORR pemenuR 3aOa'lu, a ma«:m:e 
MameMamu'lec«ue npeo6pa3o6aHUJl u pac'li!mbi, npu6oORm,ue K 'IUCll060MY 
omBemy. 

MeTaJIJili'IeCKlirr rnap Maccorr m1 = 2 Kr yiTan c BhiCOThi h = 26 M Ha CBliHIJOBYIO 

ITJiaCTliHY MaCCOIT m2 = 1 Kr l1 OCTaHOBl1JIC5!. Ha CKOJibKO rpa.n;ycOB Harpenacb 

ITJiaCTliHa, eCJili Ha ee HarpeBaHlie ITOIIIJIO 80% Bbi.Il;eJiliBIIIerOC5! ITpli y.n;ape 

KOJili'IeCTBa TeiiJIOTbi? 

[32] B aJIIOMliHlieBhirr KanopliMeTP Maccorr 50 r HaJiliTO 120 r BO.Il;hi 11 oiTyiiJeH 

3JieKTp11'IeCKl1IT HarpeBaTeJib MOIIJHOCTblO 12,5 BT. 3a KaKoe BpeM5! KaJIOpliMeTP C 

BO.Il;OIT HarpeeTC5! Ha 24 ° C , eCJili TeiTJIOBbie ITOTepli B OKpy)!(alOIIIYlO cpe.n;y 

COCTaBAAlOT 2 0%? 
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HOMEP KHMI L_ __________ __j 

rocy)J.apCTBeHH3H (HTOrOBaH) 3TTeCT3l.J,HH 

no <I>H3HKE 

BapuauT .N'!! 1331 

HHCTPYKLIHH no BbiDOJlHCHHIO pa6oTbi 

Ha BhiiiOJIHeHMe 3K3aMeHal\MOHHOH pa60Thi no cpl:!3MKe OTBO.L\l:!TCH 3 qaca 

(180 Ml:!Hyr). Pa6oTa COCTOl:!T l:!3 3 qacTeH, BKJIIOqaiOll\l:!X B ce6H 27 3a,[(aHl:!H. 

l.JacTh 1 co,L\ep)KHT 19 3a,[(aHl:!H (1- 19). K Ka)K,[(OMY l:!3 rrepBhix 18 3a,[(aHl:!H 

I1pl:!BO,L\l:!TC5! qeTbipe Bapl:!aHTa OTBeTa, l:!3 KOTOpbiX TOJibKO 0 ,[\l:!H BepHbiH. 0TBCT 

Ha 3a,[(aHne 19 qacTM 1 3aiTl:!CbiBaeTcH Ha 6naHKe NQ 2. 
l.JaCTb 2 CO,[(ep)Kl:!T 4 3a,[(aHl:!H C KpaTKl:!M OTBeTOM (20- 23). 0TBCTbl Ha 

3a,[(aHl:!5! qacTei1 1 l:! 2 yKa)Kl:!Te cHaqan a Ha Jil:!CTax c 3a,[(aHl:!5!Ml:! 

3K3aMeHal\l:!OHHoi1 pa6oThi, a 3aTeM rrepeHeCl:!Te B 6naHK NQ 1. Ecn l:! B 3a,[(aHl:!l:! 

B KaqecTBe OTBeTa Tpe6yeTC5! 3alll:!CaTb llOCJie,[(OBaTCJlbHOCTb 1..\l:!cpp, rrpl:! rrepeHOCe 

OTBCTa Ha 6JiaHK CJIC,[(yCT YKa3aTb TOJibKO 3TY ITOCJIC,L\OBaTCJlbHOCTb, 6e3 3all51TbiX, 

rrpo6eJIOB l:! rrpoql:!X Cl:!MBOJIOB. 

l.JaCTb 3 CO.L\Cp)Kl:!T 4 3a,[(aHl:!5! (24- 27), Ha KOTOpbiC CJIC.L\YCT ,[(aTb 

pa3BepHyThiH OTBeT. 0TBeThi Ha 3a,[(aHMH qacTM 3 3arrMChiBaiOTCH Ha 6naHKe NQ 2. 
3a,[(aHl:!e 24 3KCrrepl:!MeHTaJibHOe, l:! ,[(Jl5! ero BbiiiOJIHeHl:!51 He06XO,L\l:!MO 

BOCI10Jlh30BaThC5! Jia6opaTOpHbiM o6opy.L\OBaHl:!eM. 

Ilpl:! Bbiql:!CJieHl:!5!X pa3pernaeTC5! l:!CI10Jlb30BaTb HerrporpaMMl:!pyeMhiH 

KaJihKYJIHTOp. 

IlpM BhiiTOJIHeHMl:! 3a,[(aHl:!H Bhi MO)KeTe rroJih30BaTbC5! qepHOBl:!KOM. 

06pall\aCM Barne BHl:!MaHl:!e Ha TO, qTO 3alll:!Cl:! B qepHOBHKe He 6y,L\yT 

yql:!TbiBaTbC5! rrpl:! Ol\eHl:!BaHl:!l:! pa60Tbl. 

CoBeTyeM Bbii10JIH5!Tb 3a,[(aHl:!5! B TOM I10p5i,[(Ke, B KOTOpOM OHM ,[(aHbl. ,Il,JIH 

3KOHOMl:!l:! BpeMeHl:! rrporrycKaHTe 3a,[(aHl:!e, KOTOpoe He y,[(aeTC5! BblllOJIHl:!Tb Cpa3y, 

l:! rrepeXO.L\l:!Te K CJIC.L\YIOll\eMy. Ecnl:! rrocne BhiiTOJIHCHl:!51 Bcei1: pa60Thi y Bac 

ocTaHeTcH BpeMH, Bhi CMO)KeTe BepHyThCH K rrporryll\eHHhiM 3a,[(aHHHM. 

naJIJibl , rronyqeHHbie BaMl:! 3a BblllOJIHCHHbie 3a,[(aHl:!5!, cyMMl:!pyiOTC5!. 

IlocTapaJ1:TeCb BblllOJIHl:!Tb KaK MO)KHO 60JiblliC 3a,[\aHl:!H l:! Ha6paTb Hal:!60JiblliCC 

KOJil:[qCCTBO 6aJIJIOB. 

)/( e.nae.M ycnexa! 
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HmKe rrplme,[(eHhi crrpaBoqHhie ,[(aHHhre, KOTOphre MoryT ITOHM06MThCH BaM rrpM 

BblllOJIHeHl:!l:! pa60Tbl 

,Il,eCHTH'IHbiC DpHCTaBKH 

Hal:!MeHOBaHl:!e 06o3HaqeHl:!e MHO)Kl:!TeJib 

rMra r 109 

Mer a M 106 

Kl:!JIO K 103 

reKTO r 102 

caHTl:! c w-2 
Ml:!JlJll:! M 10 3 

Ml:!KpO MK 10 6 

HaHO H 10 9 

KoucTaHTbl 

ycKopeHl:!e cBo6o,[(Horo rra,[(eHl:!H Ha 3eMJie 
M 

g=10 -
c2 

2 

rpaBl:!Tal\l:!OHHa5! I10CT05!HHa5! G=6 7·10- 11 H·M 
' 2 

Kr 

CKOpOCTb CBeTa B BaKyyMe c =3 ·108 ~ 
c 

3JieMeHTapHbi H 3JieKTpl:[qeCKl:!H 3apH.L\ e =1,6·10- 19 Kn 

IIJ10THOCTb 

6eH3l:!H 710 Kr ,L\peBeCMHa (cyxaH 400 Kr 
M3 COCHa) M3 

Clll:!pT 800~ 
M 3 

rrapaqmH 900~ 
M 3 

KepOCl:!H 800~ 
M3 

ne,[( 900~ 
M3 

MaCJIO Mallll:!HHOe 900~ 
M3 

aJIIOMl:!Hl:!H 2700~ 
M3 

BO,L\a 1000~ 
M3 

MpaMop 2700~ 
M3 

MOJIOKO 1..\eJibHOe 1030 ~ 1..\l:!HK 7100 ~ 
M M 

BO,L\a MOpCKm! 1030 ~ CTaJib, )KCJIC30 7800 ~ 
M M 

fJll:!l\epl:!H 1260 ~ Me,[\b 8900 ~ 
M M 

PTYTb 13 600 ~ CBl:!Hel\ 11350 ~ 
M M 
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Y,JJ;eJibHaH 

TeiTJIOeMKOCTb 4200~ TeiTJIOTa 2, 3 ·1 06 )];)!{ 
BO,U:bl KT·°C ITapoo6pa3oBaHmi BO,U:hi Kr 

TeiTJIOeMKOCTb 2400~ TeiTJIOTa 9, 0 ·1 05 )];)!{ 
cm1pTa KT·°C ITapoo6pa3oBamur CITI1]JTa Kr 

TeiTJIOeMKOCTb 2100~ 3, 3 ·1 05 )];)!{ TeiTJIOTa ITJiaBJieHIU! Jlb,U:a 
Jib ,a: a KT·°C Kr 

TeiTJIOeMKOCTb 920~ TeiTJIOTa ITJiaBnemur 2, 5 ·1 04 )];)!{ 
aJIIOMHHID! Kf·°C CBHHIIa Kr 

TeiTJIOeMKOCTb 500~ 5, 9 ·1 04 )];)!{ TeiTJIOTa ITJiaBJieHIU! OJIOBa 
CTaJII1 Kf· ° C Kr 

TeiTJIOeMKOCTb 420~ 7' 8 ·1 04 )];)!{ 
6pOH3bl 

TeiTJIOTa ITJiaBJieHHJI CTaJII1 
Kf· ° C Kr 

TeiTJIOeMKOCTb 400~ 2 9 . 1 0 7 )];)!{ 
IIHHKa Kf· ° C 

TeiTJIOTa cropaHHJI CITI1pTa ' Kr 

TeiTJIOeMKOCTb 400~ TeiTJIOTa cropaHHJI 4 6 . 1 0 7 )];)!{ 
Me,U:H KT ·°C KepOCHHa ' Kr 

TeiTJIOeMKOCTb 230~ TeiTJIOTa cropaHHJI 4,6 ·107 )];)!{ 
OJIOBa KT ·°C 6eH3HHa Kr 

TeiTJIOeMKOCTb 130~ 
CBHHIIa KT· °C 

TeMnepaTypa nJiaBJieuuH TeMnepaTy Ja KuneuuH 
CBHHIIa 327 oc BO,U:bl 100 oc 
OJIOBa 232 oc CITI1pTa 78 oc 
Jib ,a: a oac 

0M·MM
2 

Y,JJ;eJibHOe :meKTpH'lecKoe conpoTHBJieuue, (rrp11 20 ° C) 
M 

cepe6po 0,016 HHKeJIHH 0,4 
Me,n:b 0,017 HHXPOM ( CIIJiaB) 1' 1 
aJIIO MI1HI1ll 0,028 cpexpanb 1,2 
)KeJie3o 0,10 

I HopMaJibHble ycJIOBHH: ,n:aBJieHHe 105 
ITa, TeMITeparypa 0 ac 
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Ilpu 6btnOJtnenuu 3aOanuii c 6bt6opoM om6ema (1-18) U3 'lembtpex 
npeOJto:JICeHHblX 6apuanmo6 6bt6epume ooun 6epHbtii. B 6JtaHKe om6emo6 .M! 1 
nocma6bme 3HaK «X» 6 Kllemo'IKe, noMep Komopoii coomBemcmByem noMepy 
6bt6pannozo BaMu omBema. 

ITJ lfciTOJib3YJI rpaqmK 3aBJ1CJ1MOCTI1 CKOpOCTI1 V 

,U:BJ1)KeHJ1JI TeJia OT BpeMeHH t, OITpe,n:eJIHTe 

BennqnHy H 3HaK ero ycKopeHHJI. 

M 
1) 1,5 2 

c 

M 
2) -2,5 2 

c 

- 15 ~ 

v, ..M. 
c 

10 

8 

6 

4 

2 

""" ........ 

' 
"" 

3) 
' c2 0 2 3 4 5 t, c 

M 
4) 2,5 2 

c 

ITJ Cnna TJiroTeHHJI Me)!{,n:y .U:BYMJI o,n:Hopo,n:HhiMH rnapaMH yMeHbiiiHTCJI B 4 pa3a, 

eCJII1 paCCTOJIHHe Me)!{.n:y IIeHTPaMH rnapOB 

1) yBeJII1ql1Tb B 2 pa3a 

2) yMeHbiiiHTb B 2 pa3a 

3) yBeJII1ql1Tb B 4 pa3a 

4) yMeHhiiii1Tb B 4 pa3a 

ITJ TeJIO ,U:BH)!{eTCJI ITO 0Kpy)!{H0CTI1 C ITOCTOJIHHOll ITO 

MO,U:yJIIO CKOpOCTbiO. 

BeKTop HMIIyJibca Tena B ToqKe A coHarrpaBJieH 

BeKTOpy 

1) 
2) 2 
3) 3 
4) 4 
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Teno cBo6o.n;Ho rra.n;aeT c HyneBoii HaqaJibHOH cKopocThiO. Corrponmnemre 

B03.[(yxa rrpeHe6pe)!(lfMO MaJIO. 3a BTopyiO CeKyH.n;y CKOpOCTb TeJia yBeJil:[qlfTC5! Ha 

1) 5 M 
c 

2) 10 M 
c 

3) 15 ~ 
c 

4) 20 ~ 
c 

B rrpou;ecce HarpeBaHII5! KOJI6hi c )!(lf.[(KOCThiO, rroMeiiJ;eHHoii B cocy.n; c rop51qeil 

BO,[(Oll, Ha6JIIO,[(aJIII IIOBhiiiieHIIe ypOBH5! )!(lf,[(KOCTII B Tpy6Ke (CM. piiCYHOK). 

IIpii 3TOM B Kon6e 

1) Macca II llJIOTHOCTh )!(lf,[(KOCTII He li3MeHIIJlliCh 

2) Macca II IIJIOTHOCTb )!(lf,[(KOCTII yBeJilfql:[Jll:[Cb 

3) Macca )!(lf,[(KOCTII He li3MeHIIJiaCb, a ee llJIOTHOCTh yMeHhlliiiJiaCb 

4) Macca )!(lf,[(KOCTII He li3MeHIIJiaCb, a ee llJIOTHOCTb yBeJilfqliJ1aCb 

[TI KaKyiO pa6ory Ha,[(O COBepiiiiiTh, qTo6bi CKOpOCTb rpy30BOfO aBTOM06IIJ15! MaCCOll 

20 T yBeJilfqlfJiaCb OT 36 ,[(0 54 KM? 
q 

1) 6 M)l,)i( 
2) 1 ,25 M)l,)i( 

3) 2,5 M)l,)i( 
4) 9 M)l,)i( 

[TI IIpii HarpeBaHIIII raJa B repMeTlfqHo 3aKphiTOM cocy .n;e rrocT05!HHoro o6'beMa 

1) yBeJII:[qlfBaeTC5! cpe.n;Hee paCCT05!HMe Me)!(.[(y MOJieKyJiaMM 

2) yMeHhiiiaeTC5! Cpe,[(Hlfll MO.[(yJih CKOpOCTII ,[(BII)!(eHlf5! MOJieKyJI 

3) yMeHbiiiaeTc5! cpe.n;Hee paccT05!HMe Me)!(.n;y MOJieKynaMM 

4) yBeJIMqiiBaeTC5! Cpe,D;Hlfll MO.[(yJih CKOpOCTII ,[(BII)!(eHII5! MOJieKyJI 
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KIT)], TerrnoBoii MaiiiiiHhi paBeH 30%. 3To 03HaqaeT, qTo rrpii Bhi,[(eneHIIII 3Hepriiii 

Q I1pli cropaHIIli TOITJIIIBa, Ha COBepiiieHIIe IIOJie3HOll pa60Tbl 3arpaqlfBaeTC5! 

3Heprii5!,paBHa5! 

1) 1,3 Q 
2) 0,7 Q 
3) 0,4 Q 
4) 0,3 Q 

CKOJihKO CI11IpTa Ha,[(O C)!(eqh, qT06hi HarpeTh BO.[(y MaCCOll 2 Kr Ha 29 °C? 

CqlfTaTb, qTQ BC5! 3Heprii5!, Bhi,[(eJieHHa5! IIpii cropaHIIli CIIIIpTa, II,[(eT Ha 

HarpeBaHIIe BO,[(hl. 

1) 4,2 r 
2) 8,4 r 
3) 4,2 Kr 

4) 8,4 Kr 

QQ.] YqeHIIK rroJIO)!(IIJI MeTaJIJIIIqecKyiO JIIIHeiiKy Ha BhiKJIIOqeHHYIO 3JieKTpiiqecKyiO 

JiaMIIQqKy, IIO,[(HeC K ee KOHIJ;y, He KaCa5!Ch, OTpiiiJ;aTeJihHO 3ap5!)!(eHHYIO IlaJIQqKy 

II Haqan OCTOpO)!(HO rrepeMeiiJ;aTb llaJIQqKy ITO .n;yre OKpy)!(HOCTII. JliiHeHKa rrpii 

3TOM llOBOpaqlfBaJiaCb BCJie,[( 3a llaJIQqKQll. 3TO rrpOIICXO,[(liJIO llOTOMy, qTQ 

I 
1) Me)!(,[(y IIaJIQqKQlllf JIIIHeHKOll ,[(eHCTByeT CIIJia rpaBIITaiJ;IIOHHOfO T5!fOTeHII5! 

2) Ha 6JIII)!(aHIIIeM K IlaJIQqKe KOHIJ;e JIIIHeHKII o6pa3yeTC5! II36hiTQqHhlll 

IIOJIQ)!(lfTeJihHblll 3ap5!.[( II OHa rrpiiT5!fiiBaeTC5! K JIIIHeHKe 

3) Ha 6JIII)!(aHIIIeM K IIaJIQqKe KOHIJ;e JIIIHeHKli o6pa3yeTC5! II36biTOqHhlll 

OrpMD;aTeJibHhlll3ap5!.[( II OHa 1Ip1IT5!fMBaeTC5! K JIIIHeHKe 

4) BC5! JIIIHeHKa I1pii06peTaeT li36hiTQqHblll ITOJIO)!(IITeJihHhlll 3ap5!.[( II 

rrpiiT5!fiiBaeTC5! K IlaJIQqKe 
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00 )l,Ba aJIIOMI1HI1eBhiX rrpOBO,ll;H11Ka O)l;IIHaKOBOH )l;J111Hbl 11MeiOT pa3HYIO IIJIOIIJ,a)l;b 

rrorrepe'IHoro ce'leHmr : rrnoiiJ,a,n;h rrorrepe'IHoro ce'leHI15! rrepBoro rrpoBO.L\HI1Ka 

0,5 MM
2
, a BTOporo rrpOBO)l;HI1Ka 4 MM

2
. CorrpOTI1BJieHI1e KaKOfO 113 rrpOBO)l;HI1KOB 

60Jibiiie 11 BO CKOJibKO pa3? 

1) CorrpOTI1BJieHI1e rrepBoro rrpoBO.L\HI1Ka B 64 pa3a 6onhiiie, 'leM BToporo. 

2) CorrpoTI1BJieHI1e rrepBoro rrpoBO.L\H11Ka B 8 pa3 6onhiiie, 'leM BToporo. 

3) CorrpOTI1BJieHI1e BTOporo rrpoBO.L\HI1Ka B 64 pa3a 6onbiiie, 'leM rrepBoro. 

4) CorrpoTI1BJieHI1e BToporo rrpoBO.L\HI1Ka B 8 pa3 6onhiiie, 'leM rrepBoro. 

113 KaKOfO MaTep11ana MOfYT 6biTb 113fOTOBJieHbl MeJIKI1e rrpe,n;MeTbl, 'IT06bi OHI1 

IIp11T5!HYJII1Cb K MafHI1Ty? 

A. 360HI1T 

E. )l{ene3o 

1) TOJihKO A 

2) TOJibKO E 
3) 11 A, HE 

4) Hl1 A, H11E 

5£BJieHI1e ,ll;11CIIepC1111 CBeTa 06'h5!CH5!eT 

A. o6pa3oBaHI1e pa.n;yr11. 

E. conHe'IHOe 3aTMeHI1e. 

IlpaBI1JlbHblll OTBeT 

1) TOJibKO A 
2) TOJibKO E 
3) 11 A, 11 E 
4) Hl1 A, H11E 

CJ:D Ha KaryiO M 11HY BOJIHhi HY)!(HO HacTp011Th pa.n;11orrp11eMHI1K, 'IT06bi cnyiiiaTb 

pa,n;I10CTaHU11IO, KOTopa5! BeiiJ,aeT Ha qacTOTe 106,2 Mfu? 

1) 2,825 CM 

2) 2,825 M 

3) 3,186 M 

4) 3,186 KM 
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1) 11 rrpOTOHOB, 23 HeliTpOHa 

2) 12 IIpOTOHOB, 11 HeHrpOHOB 

3) 23 rrpOTOHa, 11 HeliTpOHOB 

4) 11 rrpOTOHOB, 12 HelirpOHOB 

[!D KaKoU: Ha6op rrp116opoB 11 MaTep11anOB Heo6xo.n;I1MO 11CIIOJih30BaTh, 'IT06bi 

3KCIIep11MeHTaJibHO 

11H.L\YKU11117 

5!BJieHI1e 

1) ,ll;Ba IIOJIOCOBbiX MafHI1Ta, IIO,ll;BeiiieHHbiX Ha HI1T5!X 

2) MafHI1THa5! CTpeJIKa 11 IIp5!MOJ111HeHHblll rrpOBO)l;HI1K, 

HCTO'IHI1KY IIOCT05!HHOfO TOKa 

3JieKrpOMafHHTHOH 

3) rrpOBOJIO'IHa5! KaTyiiiKa, IIO,ll;KJIIO'IeHHa5! K MI1JIJII1aMrrepMeTpy, IIOJIOCOBOH 

MafHI1T 

4) IIOJIOCOBOH MafHI1T, J111CT 6yMafl111 )!(eJie3Hbie OIII1JIKI1 
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lJpO'IUmaiime meKCm U 6btnOJIHUme 3U0UHUJl17-J9 

OxJiaJKAaiOI.QHe cMecu 

Bo3hMeM B PYKI1 KycoK caxapa 11 KOCHeMCJI 11M noBepxHOCTli KlinJITKa. 

K11nJITOK BTJIHeTCJI B caxap 11 .n:oll.n:eT .n:o Ha!lli1X na.rrhu;eB. O.n:HaKo Mhi He 

noqyBCTByeM 0)f(Ora, KaK noqyBCTBOBaJili 6hi, eCJili 6hi BMeCTO caxapa 6hiJI KYCOK 

BaTbi. 3To Ha6mo.n:eHl1e noKa3biBaeT, qTo pacTBopeHlie caxapa conpoBO)!(,l(aeTCJI 

OXJia)!(,l(eHlieM paCTBOpa. ECJili 6hi Mbl XOTeJili COxpaHliTb TeMneparypy paCTBOpa 

Hel13MeHHOll, TO ,l(OJI)[(Hbl 6hiJll1 6hi nO,l(BO,l\11Tb K paCTBOpy 3Heprmo. 0TCIO,l(a 

cne.n:yeT, qTo np11 pacTBopeHl1l1 caxapa BHyTpeHHJIJI 3Hepr11JI CliCTeMhi caxap-Bo.n:a 

yBeJiliqliBaeTCJ!. 

To )!(e caMoe npo11cxo.n:11T np11 pacTBopeHI111 6oJibllli1HCTBa .n:pyr11x 

Kp11CTaJIJil1qecKl1X Bew:ecTB. Bo Bcex no.n:o6HbiX cnyqaJIX BHyTpeHHJIJI 3Hepr11JI 

pacTBOpa 6oJibllle, qeM BHy1peHHJIJI 3Hepr11JI KplicTa.rrna 11 pacTBOpliTeAA np11 TOll 

)!(e TeMnepaType, B3J!TbiX B OT,l\eJibHOCTli. 

B np11Mepe c caxapoM Heo6xo.n:l1MOe .n:AA ero pacTBOpeHHJ! KOJiliqecTBO 

TenJIOTbl OT,l(aeT Kl1nJITOK, OXJia)!(,l(eHlie KOTOpOrO 3aMeTHO ,l(a)!(e no 

Henocpe,l\CTBeHHOMy OIIzyW:eHlilO. 

ECJili paCTBOpeHI1e np011CXO,l\l1T B BO,l(e np11 KOMHaTHOll TeMneparype, TO 

TeMnepaTypa nonyqliB!llellCJI CMeCli B HeKOTOpbiX CJIY'!aJ!X MO)!(eT OKa3aThCJI ,l(a)!(e 

Hli)!(e 0 °C, XOTJI CMeCb l1 OCTaeTCJI )!(11,l(KOll, nOCKOJihKY TeMnepaTypa 3aCTbiBaHI1J! 

pacTBopa MO)!(eT 6hiTh 3Haql1TeJihHO Hli)i(e HYJIJI. 3ToT 3cj}cj)eKT l1CnOJih3YIOT ,l\JIJI 

nonyqeHI1JI CliJihHO oXJia)!(.n:eHHhix cMecell 113 cHera 11 pa3Jil1qHbix conell. 

CHer, HaqliHaJI TaJITb np11 0 °C, npeBpaw:aeTCJ! B BO,l\y, B KOTOpOll 

paCTBOpJieTCJI COJih; HeCMOTpJI Ha nOHl1)!(eHl1e TeMnepaTypbi, COI1pOB0)!(,l(aiOW:ee 

paCTBOpeHlie, nOJIY'!liB!llaJICJ! CMeCb He 3aTBep.n:eBaeT. CHer, CMe!llaHHblll C 3Tl1M 

paCTBOpOM, rrpO,l(OJI)!(aeT TaJITb, 3a611paJI 3Hepr11IO OT paCTBOpa 11, 

COOTBeTCTBeHHO, OXJia)!(,l(aJI ero. Ilpou;ecc MO)!(eT I1pO,l(OJI)!(aTbCJ! ,l\0 TeX rrop, IlOKa 

He 6y.n:eT .n:ocTlirHyTa TeMrrepaTypa 3aMep3aHl1JI rronyqeHHoro pacTBOpa. CMecb 

CHera l1 IlOBapeHHOll COJili B OTHO!lleHlili 2 : 1 Il03BOJIJieT, TaKliM 06pa30M, 

Il0JlY'!l1Tb OXJia)!(,l(eHlie ,l\0 -21 °C; CMeCb CHera C XJIOpliCTbiM KaJibiJ;lieM (CaCb) 

B OTHO!lleHlili 7 : 10 - ,l\0 -50 °C. 
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BHy1peHHJUI 3Hepnur pacTBopa no cpaBHemuo c cyMMOll BHyTpeHHell 3Hepnm 

KpliCTaJIJia l1 paCTBOpliTemi np11 TOll )!(e TeMnepaType B 60Jibllll1HCTBe CJIY'!aeB 

1) 6oJib!lle 

2) MeHhllle 

3) TaKm! )!(e 

4) npeHe6pe)!(l1MO Marra 

r.n:e HOrli 6y.n:yT Mep3HyTb MeHhllle: Ha 3aCHe)!(eHHOM TpOTyape l1Jll1 Ha TaKOM )!(e 

TpOTyape, nOCblllaHHOM COJibiO np11 TaKOll )!(e TeMnepaType? 

1) Ha 3aCHe)!(eHHOM TpoTyape 

2) Ha TpoTyape, rrochmaHHOM conhiO 

3) O,l(I1HaKOBO Ha 3aCHe)!(eHHOM TJJOTyape l1 Ha TpoTyape, IlOCblilaHHOM COJibiO 

4) OTBeT 3aBl1Cl1T OT aTMOCcj}epHOrO ,l(aBJieHliJ! 

Ilpu 6btnollnenuu 3aOanuR 19 c pa36epnymbl.M omBemo.M ucnollb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna'IUJla no.Mep 3aOanuR, a 3ame.M omBem na nezo. 
IlollHbtii omBem Ooll:m:en 6KlliO'Iamb ne mollbKO omBem na Bonpoc, no u ezo 
pa36epnymoe, JlOZU•teCKU C6Jl3UHHOe o60CH06UHUe. 

Bo qTo JIY'Illle rroMeCTl1Th eMKOCTh c Mopo)!(eHhi M rrp11 ero rrp11rOTOBJieHl111 .n:nJI 

HaliJIYqlllero OXJia)!(,l(eHHJ!: B qi1CTblll Jie,l( l1Jll1 CMeCb Jlb,l(a l1 COJili? 0TBeT 

nOJICHl1Te. 
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Om6emoM K 3aOaHURM 20-23 Jl6JlJlemcR noc!leOo6ameJlbHOCmb ~ul/Jp, Komopbte 
CJleOyem 3anucamb 6 6JlaHK om6emo6 .M! 1 cnpa6a om HOMepa 
coom6emcm6yWU~rezo 3aOanuR, na'luHaR c nep6oii Kllemo'IKU, 6e3 npo6e!lo6, 
3anRmbtX u Opyzux OonoRnumellbHbtX cuM60ll06. Ka:m:Obtii CUM60ll nuurume 
6 omOe.nbnoii Kllemo'IKe 6 coom6emcm6uu c npu6eOeHHblMU o6pa3~aMu. 

OD Y cTaHOBIITe coOTBeTCTBI1e Me)l(,n:y cpii3J1qeCKI1MI1 BeJIJ1qi1HaMI1 11 e,n:I1H11IIaMI1 11x 

113MepeHIIJI B CI1CTeMe CII. 

3ai111IIHITe B Ta6JI11UY Bhi6paHHhie II11cppb1 110,0: COOTBeTCTBYlOI.l\11MI1 6yKBaMI1. 

<l>II3IfliECKIIE BEJIIfliiiHhl 

A) KonwrecTBO Tei1JIOThi 

E) y ,n:enhHaJI Tel1noeMKOCTh 

B) y,n:eJibHaJI Tei1JIOTa 11JiaBJieHI1JI 

0TBeT: 
A 

1) 

2) 

3) 

4) 
5) 

E 

E.IJ,IIHIIU:hl II3MEPEHIDI 

.[1,)1( 

Kr·°C 

.[1,)1( 
oc 

.[1,)1( 

Kr 

)l,)I(•Kf 

.[1,)1( 

B 
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PeOCTaT BKJIIOqeH B CeTh 110CTOJIHH0f0 Ha11pJI)I(eHI1JI ( CM. p11CYHOK). IlOJI3YHOK 

peOCTaTa 11epeMell.\alOT B11paBO. Y CTaHOBI1Te COOTBeTCTBI1e Me)l(,n:y cp11311qeCKI1MI1 

BeJII1qi1HaMI1 11 11X B03MO)I(HblMI1 113MeHeHI1JIMI1 11p11 3TOM. 

3al111illi1Te B Ta6JII1UY Bhi6paHHhie II11cppb1 110,0: COOTBeTCTBYlOI.l\11MI1 6yKBaMI1. 

Q11cppb1 B OTBeTe MOryT 110BTOpJITbCJI. 

<l> II3IfliECKA5I BEJIII1JIIHA 

A) 3JieKrp11qecKoe co11pOTI1BJieHIIe ue1111 

E) c11na 3JieKrp11qecKoro TOKa B peocTaTe 

B) MOI.l\HOCTh 3JieKrp11qecKoro TOKa, 

11orpe6JIJieMaJI peocTaToM 

0TBeT: 
A 

XAPAKTEPII3MEHEHIDI 

1) yBeJII1qi1BaeTCJI 

2) yMeHhruaeTCJI 

3) He 113MeHJieTCJI 

B 
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Ha prrcyHKe rrpe~cTaBneHa ~erroqKa rrpeBpa~eHHH pa~rroaKTHBHoro ypaHa 238 
B CTa6HflbHbiH CBHHe~ 206. 

BHJ~ H3JIY'feHHH Jbpo IJepHOJ( 

H ;mepmsr (MaB) rroeypacrraJ(a 

aJI»<!>a (4,15-4,2) Q YpaH 238 4,4 7 MJIPJI JieT 

6eTa Q Topnii: 234 24,1 CYTOK 

6eTa Q IlpoTaKTHHHH 234 1,17 MHHYTLI 

am.<J>a (4,72-4,78) Q YpaH 234 245 000 JieT 

aJIL<j>a (4,62-4,69) Q Topnii: 230 8000 JieT 

aJII><j>a (4,60-4,78) Q PaJ~Hii 226 1600 JieT 

aJI»<!>a (5,49) Q PaJ(oH 222 3,823 CYTOK 

aJI»<j>a (6,0) Q IIOJIOHHH 218 3,05 MHHYTLI 

6eTa Q CnnHeu; 214 26,8 MHHYTI>I 

6eTa Q BncMyT 214 19,7 MHHYTLI 

aJIL<j>a (7,69) Q IloJIOHHH 214 0,000164 ceKyHJ~LI 

6eTa Q Cnnneu; 210 22,3 roJ(a 

6eTa Q BncMyT 210 5,01 CYTOK 

aJI»<!>a (5,305) Q IloJIOHHH 210 138,4 CYTOK 

0 CnnHeu; 206 CTa6HJI»H»Iii 

Hcrronb3Y5! ~aHHbie prrcyHKa, Bbi6eprrTe H3 rrpeMO)I(eHHoro rrepeqH5£ 06a BepHbrx 
yTBep)l(~eHH5!. YKa)l(rrTe rrx HOMepa. 

1) YpaH 238 rrpeBpa~aeTc5! B cTa6rrnhHbiH CBHHe~ 206 c rrocne~oBaTenbHbiM 
BbJ~eneHHeM BOCbMH anbcpa-qacTH~ M IIIeCTH 6eTa-qacTH~. 

2) CaMbiH MMbiH rreprro~ rronypacrra~a B rrpe~cTaBneHHOH ~erroqKe 

pa~HOaKTHBHbiX rrpeBpa~eHHH HMeeT rrpoTaKTHHHH 234. 
3) CaMOH BbiCOKOH 3Hepmew o6na~aiOT anr,cpa-qacTH~bi, o6pa3yeMbie B 

pe3ynr,TaTe pa~rroaKTHBHoro pacrra~a rronoHH5! 218. 
4) BrrcMyT 214 5!Bn5!eTc5! cTa6rrnbHbiM 3neMeHTOM. 

5) KoHeqHbiM rrpo~KTOM pacrra~a ypaHa 5!Bn5!eTc5! CBHHe~ c MaccOBbiM 
qrrcnoM 206. 

0TBeT: 
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OIJ B ~Ba ~rrnrrH~prrqecKHx cocy~a Hanrrnrr paBHOe KonrrqecTBO BO~bi, HaXOM~ewc5! 
rrpH KOMHaTHOH TeMrrepaType (eM. prrcyHOK). B pe3ynbTaTe Ha6mo~eHHH 6bWO 

OTMeqeHo, qTo BO~a BO BTOpOM cocy~e rrcrraprrnacr, 6I.Icrpee. 

300 Mfl 

0 300 Mn 

~ ) 
2 

BI>I6eprrTe H3 rrpe~no)l(eHHoro rrepeqH5£ 06a yTBep)l(~eHrrH, KOTOpbie 
COOTBeTCTBYIOT pe3yflbTaTaM rrpOBe~eHHbiX 3KCrreprrMeHTaflbHbiX Ha6niO~eHHH. 
YKa)l(rrTe rrx HOMepa. 

1) Ilpo~ecc rrcrrapeHH5! BO~bi rrporrcxo~rrT rrprr KOMHaTHOH TeMrrepaType. 

2) CKopocTb rrcrrapeHH5! )I(H~KOCTH yBemrqrrBaeTc5! c yBenrrqeHrreM ee 
TeMrreparypbi. 

3) CKopocTb rrcrrapeHH5! )I(H~KOCTH 3aBrrcrrT OT rrno~a~rr ee rroBepxHOCTH. 

4) CKopocTb rrcrrapeHH5! )I(H~KOCTH 3aBHCHT oT po~a )I(H~KOCTH. 

5) Ilprr Hanrrqrrrr BeTpa rrcrrapeHrre BO~bi rrporrcxo~rrT 6I>Icrpee. 

0TBeT: 

He 3a6yObme nepenecmu omBembt na 3aOanuR 1-18 u 20-23 6 6JtaHK om6emo6 
.M!l. 
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J(RR om6ema na 3aOaHUJl 11acmu 3 (3aOaHUJl 24-27) ucnOJlb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna'lalla HOMep 3aOaHUJl, a 3ameM om6em na nezo. 
OmBembi 3anucbi6aume 'li!m«o u pa36op'lu6o. 

HcrroJib3Y5l )l)iHaMoMeTp, CTaKaH c Bo,n:oil, ~l1Jil1H,n:p N!! 1, co6ep11Te 

3KCIIep11MeHTaJibHYIO ycTaHOBKY )l:AA OIIpe,n:eJieHl15l BbiTaJIKliBaiOr.u;eif CliJlbl ( CliJlbl 

ApxliMe,n:a), ,n:eilcTByromeil Ha ~liJiliH,n:p. 

B 6naHKe OTBeTOB: 

1) C,n:enaihe p11CYHOK 3KCrrep11MeHTaJibHOll ycTaHOBKli; 

2) 3arrl11ume cpopMyny ,n:JI5l pacqeTa BhiTaJIKl1Baromeii Cl1JII>r; 

3) yKa)J{l1Te pe3yJihTaTbl IIOKa3aHl1ll )l:liHaMOMerpa rrp11 B3Beiiil1BaHl1l1 ~l1Jll1H)l:pa 

B B03,n:yxe l1 IIOKa3aHl1ll)l:l1HaMOMeTpa rrp11 B3Beiiil1BaHl1l1 ~l1Jll1H)l:pa B BO,n:e; 

4) 3arr11rn11Te q11cneHHOe 3HaqeHl1e BhiTaJIKl1Baromeil CliJlhi. 

3aoanue 25 npeocma6JlRem co6oii 6onpoc, na «omopbtii neo6xoOuMo oamb 
nucbMeHHblii om6em. IlollHblii omBem Oo!l:m:en 6KlliO'Iamb ne mollbKO omBem 
na Bonpoc, no u ezo pa36epnymoe, llOZU'Iec«u C6Jl3Hoe o6ocno6anue. 

OD Konh~O II3 Me,n:Hoil rrpoBOJIOKII 6biCTPO BpamaeTc5l Me)J{,n:y rronrocaMII CIIJihHOro 

MarHliTa ( CM. p11CYHOK). Iiy,n:eT Jlli IIpOliCXO)l:liTb HarpeBaHlie KOJlb~a? 0TBeT 

II05ICHJITe. 
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J(RR 3aOanuii 26-27 neo6xoOUMO 3anucamb no!lnoe pemenue, 6Klll0'1a10m,ee 
3anucb «pam«ozo ycR06UJl 3aOa'IU (J(ano), 3anucb ljJopMyll, npuMenenue 
«omopblX neo6xoOUMo u oocmamo'IHO ORR pemenuR 3aOa'lu, a ma«:m:e 
MameMamu'lec«ue npeo6pa3o6aHUJl u pac'li!mbi, npu6oORm,ue K 'IUCll060MY 
omBemy. 

Y ,n:apHa5l qacTb MOJIOTa MaCCOll 10 T CB060,n:HO rra,n:aeT C BbiCOTbl 2,5 M Ha 

CTaJibHYIO ,n:eTaJib MaCCOll 200 KT . CKOJlbKO y,n:apOB c ,n:eJiaJI MOJIOT, eCJili ,n:eTaJib 

Harpenacb Ha 20 ° C? Ha HarpeBaHlie ,n:eTaJili pacxo,n:yeTC5l 25% MexaHliqecKOll 

3Heprlil1 MOJIOTa. 

I1MeeTc5l ,n:Ba 3JieKTp11qecKl1X HarpeBaTeAA o ,n:l1HaKoBoil MOIIJ:HOCTli - rro 400 BT. 

CKOJihKO BpeMeHli rrorpe6yeTc5l ,n:JI5l HarpeBaHl15l 1 JI BO.ll:hi Ha 40 °C, ecn 11 

HarpeBaTeJili 6y,n:yT BKJiroqeHbi B 3JieKTpoceTb rrapanneJibHo? IloTep5!Ml1 3Hepr11l1 

rrpeHe6pe%. 
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HOMEP KHMI L_ __________ __j 

rocy)J.apCTBeHH3H (HTOrOBaH) 3TTeCT3l.J,HH 

no <I>H3HKE 

BapuauT .N'!! 1332 

HHCTPYKLIHH no BbiDOJlHCHHIO pa6oTbi 

Ha BhiiiOJIHeHMe 3K3aMeHal\MOHHOH pa60Thi no cpl:!3MKe OTBO.L\l:!TCH 3 qaca 

(180 Ml:!Hyr). Pa6oTa COCTOl:!T l:!3 3 qacTeH, BKJIIOqaiOll\l:!X B ce6H 27 3a,[(aHl:!H. 

l.JacTh 1 co,L\ep)KHT 19 3a,[(aHl:!H (1- 19). K Ka)K,[(OMY l:!3 rrepBhix 18 3a,[(aHl:!H 

I1pl:!BO,L\l:!TC5! qeTbipe Bapl:!aHTa OTBeTa, l:!3 KOTOpbiX TOJibKO 0 ,[\l:!H BepHbiH. 0TBCT 

Ha 3a,[(aHne 19 qacTM 1 3aiTl:!CbiBaeTcH Ha 6naHKe NQ 2. 
l.JaCTb 2 CO,[(ep)Kl:!T 4 3a,[(aHl:!H C KpaTKl:!M OTBeTOM (20- 23). 0TBCTbl Ha 

3a,[(aHl:!5! qacTei1 1 l:! 2 yKa)Kl:!Te cHaqan a Ha Jil:!CTax c 3a,[(aHl:!5!Ml:! 

3K3aMeHal\l:!OHHoi1 pa6oThi, a 3aTeM rrepeHeCl:!Te B 6naHK NQ 1. Ecn l:! B 3a,[(aHl:!l:! 

B KaqecTBe OTBeTa Tpe6yeTC5! 3alll:!CaTb llOCJie,[(OBaTCJlbHOCTb 1..\l:!cpp, rrpl:! rrepeHOCe 

OTBCTa Ha 6JiaHK CJIC,[(yCT YKa3aTb TOJibKO 3TY ITOCJIC,L\OBaTCJlbHOCTb, 6e3 3all51TbiX, 

rrpo6eJIOB l:! rrpoql:!X Cl:!MBOJIOB. 

l.JaCTb 3 CO.L\Cp)Kl:!T 4 3a,[(aHl:!5! (24- 27), Ha KOTOpbiC CJIC.L\YCT ,[(aTb 

pa3BepHyThiH OTBeT. 0TBeThi Ha 3a,[(aHMH qacTM 3 3arrMChiBaiOTCH Ha 6naHKe NQ 2. 
3a,[(aHl:!e 24 3KCrrepl:!MeHTaJibHOe, l:! ,[(Jl5! ero BbiiiOJIHeHl:!51 He06XO,L\l:!MO 

BOCI10Jlh30BaThC5! Jia6opaTOpHbiM o6opy.L\OBaHl:!eM. 

Ilpl:! Bbiql:!CJieHl:!5!X pa3pernaeTC5! l:!CI10Jlb30BaTb HerrporpaMMl:!pyeMhiH 

KaJihKYJIHTOp. 

IlpM BhiiTOJIHeHMl:! 3a,[(aHl:!H Bhi MO)KeTe rroJih30BaTbC5! qepHOBl:!KOM. 

06pall\aCM Barne BHl:!MaHl:!e Ha TO, qTO 3alll:!Cl:! B qepHOBHKe He 6y,L\yT 

yql:!TbiBaTbC5! rrpl:! Ol\eHl:!BaHl:!l:! pa60Tbl. 

CoBeTyeM Bbii10JIH5!Tb 3a,[(aHl:!5! B TOM I10p5i,[(Ke, B KOTOpOM OHM ,[(aHbl. ,Il,JIH 

3KOHOMl:!l:! BpeMeHl:! rrporrycKaHTe 3a,[(aHl:!e, KOTOpoe He y,[(aeTC5! BblllOJIHl:!Tb Cpa3y, 

l:! rrepeXO.L\l:!Te K CJIC.L\YIOll\eMy. Ecnl:! rrocne BhiiTOJIHCHl:!51 Bcei1: pa60Thi y Bac 

ocTaHeTcH BpeMH, Bhi CMO)KeTe BepHyThCH K rrporryll\eHHhiM 3a,[(aHHHM. 

naJIJibl , rronyqeHHbie BaMl:! 3a BblllOJIHCHHbie 3a,[(aHl:!5!, cyMMl:!pyiOTC5!. 

IlocTapaJ1:TeCb BblllOJIHl:!Tb KaK MO)KHO 60JiblliC 3a,[\aHl:!H l:! Ha6paTb Hal:!60JiblliCC 

KOJil:[qCCTBO 6aJIJIOB. 

)/( e.nae.M ycnexa! 
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HmKe rrplme,[(eHhi crrpaBoqHhie ,[(aHHhre, KOTOphre MoryT ITOHM06MThCH BaM rrpM 

BblllOJIHeHl:!l:! pa60Tbl 

,Il,eCHTH'IHbiC DpHCTaBKH 

Hal:!MeHOBaHl:!e 06o3HaqeHl:!e MHO)Kl:!TeJib 

rMra r 109 

Mer a M 106 

Kl:!JIO K 103 

reKTO r 102 

caHTl:! c w-2 
Ml:!JlJll:! M 10 3 

Ml:!KpO MK 10 6 

HaHO H 10 9 

KoucTaHTbl 

ycKopeHl:!e cBo6o,[(Horo rra,[(eHl:!H Ha 3eMJie 
M 

g=10 -
c2 

2 

rpaBl:!Tal\l:!OHHa5! I10CT05!HHa5! G=6 7·10- 11 H·M 
' 2 

Kr 

CKOpOCTb CBeTa B BaKyyMe c =3 ·108 ~ 
c 

3JieMeHTapHbi H 3JieKTpl:[qeCKl:!H 3apH.L\ e =1,6·10- 19 Kn 

IIJ10THOCTb 

6eH3l:!H 710 Kr ,L\peBeCMHa (cyxaH 400 Kr 
M3 COCHa) M3 

Clll:!pT 800~ 
M 3 

rrapaqmH 900~ 
M 3 

KepOCl:!H 800~ 
M3 

ne,[( 900~ 
M3 

MaCJIO Mallll:!HHOe 900~ 
M3 

aJIIOMl:!Hl:!H 2700~ 
M3 

BO,L\a 1000~ 
M3 

MpaMop 2700~ 
M3 

MOJIOKO 1..\eJibHOe 1030 ~ 1..\l:!HK 7100 ~ 
M M 

BO,L\a MOpCKm! 1030 ~ CTaJib, )KCJIC30 7800 ~ 
M M 

fJll:!l\epl:!H 1260 ~ Me,[\b 8900 ~ 
M M 

PTYTb 13 600 ~ CBl:!Hel\ 11350 ~ 
M M 
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Y,JJ;eJibHaH 

TeiiJIOeMKOCTb 4200~ TeiiJIOTa 2, 3 ·1 06 )];)!{ 
BO,U:bl KT·°C rrapoo6pa3oBaHmi BO,U:hi Kr 

TeiiJIOeMKOCTb 2400~ TeiiJIOTa 9, 0 ·1 05 )];)!{ 
cm1pTa KT·°C rrapoo6pa3oBamur CIII1]JTa Kr 

TeiiJIOeMKOCTb 2100~ 3, 3 ·1 05 )];)!{ TeiiJIOTa IIJiaBJieHIU! Jlb,U:a 
Jib ,a: a KT·°C Kr 

TeiiJIOeMKOCTb 920~ TeiiJIOTa rrnaBnemur 2, 5 ·1 04 )];)!{ 
aJIIOMHHID! Kf·°C CBHHIIa Kr 

TeiiJIOeMKOCTb 500~ 5, 9 ·1 04 )];)!{ TeiiJIOTa IIJiaBJieHIU! OJIOBa 
CTaJII1 Kf· ° C Kr 

TeiiJIOeMKOCTb 420~ 7' 8 ·1 04 )];)!{ 
6pOH3bl 

TeiiJIOTa IIJiaBJieHHJI CTaJII1 
Kf· ° C Kr 

TeiiJIOeMKOCTb 400~ 2 9 . 1 0 7 )];)!{ 
IIHHKa Kf· ° C 

TeiiJIOTa cropaHHJI CIII1pTa ' Kr 

TeiiJIOeMKOCTb 400~ TerrnoTa cropaHHJI 4 6 . 1 0 7 )];)!{ 
Me,U:H KT ·°C KepOCHHa ' Kr 

TeiiJIOeMKOCTb 230~ TerrnoTa cropaHHJI 4,6 ·107 )];)!{ 
OJIOBa KT· °C 6eH3HHa Kr 

TeiiJIOeMKOCTb 130~ 
CBHHIIa KT· °C 

TeMnepaTypa nJiaBJieuuH TeMnepaTy Ja KuneuuH 
CBHHIIa 327 oc BO,U:bl 100 oc 
OJIOBa 232 oc CIIHpTa 78 oc 
Jib ,a: a oac 

0M·MM
2 

Y,JJ;eJibHOe :meKTpH'lecKoe conpoTHBJieuue, (rrp11 20 ° C) 
M 

cepe6po 0,016 HHKeJIHH 0,4 
Me,n:b 0,017 HHXPOM ( CIIJiaB) 1' 1 
aJIIO MI1HI1ll 0,028 cpexpanb 1,2 
)KeJie3o 0,10 

I HopMaJibHble ycJIOBHH: ,n:aBJieHHe 105 
ITa, TeMrreparypa 0 ac 
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¢>11131/lKA 9 KJ13CC (1332-4/16) 

Ilpu 6btnOJtnenuu 3aOanuii c 6bt6opoM om6ema (1-18) U3 'lembtpex 
npeOJto:JICeHHblX 6apuanmo6 6bt6epume ooun 6epHbtii. B 6JtaHKe om6emo6 .M! 1 
nocma6bme 3HaK «X» 6 Kllemo'IKe, noMep Komopoii coomBemcmByem noMepy 
6bt6pannozo BaMu omBema. 

ITJ lfciiOJib3YJI rpacpHK 3aBJ1CJ1MOCTI1 CKOpOCTI1 V 

,U:BJ1)KeHJ1JI TeJia OT BpeMeHH t, OIIpe,n:eJIHTe 

BeJIHqHHY H 3HaK ero ycKOpeHHJI. 

M 
1) 1,5 2 

c 

M 
2) 2,5 2 

c 

3) -15 ~ 
' 2 

c 

-2,5 M 
4) 2 

c 

v,..M. 
c 

12 
10 

8 

6 

4 

2 

'\. 
1\. 

"\ 

"\ 
'\ 

0 2 3 4 5 t, c 

ITJ C11na TJirOTeHHJI Me)!{,n:y ,n:ByMJI o,n:Hopo,n:HhiMH rnapaMH yBeJIJ1qJ1TCJI B 4 pa3a, ecn11 

Macey Ka)!{,n:oro 113 rnapoB 

1) yBeJIJ1qJ1Tb B 2 pa3a 

2) yMeHbiiiHTb B 2 pa3a 

3) yBeJIJ1qJ1Tb B 4 pa3a 

4) yMeHbiiiHTb B 4 pa3a 

Ha pHCYHKe 11306pa)!{eHhl BeKTOp CKOpOCTH V ,U:BH)!{YIIIefOCJI TeJia 11 BeKTOp CI1Jlbl 

F, ,n:eiicTBYIOIIIeii Ha Teno, B HeKoTopbiii MOMeHT BpeMeHH. 

v ----------.. -.. ~ 
, , , I 

, 
2 

3 

4 
BeKTop HMIIYJibca Tena B 3TOT MOMeHT BpeMeHH coHarrpaBJieH BeKTopy 

1) 1 2) 2 3) 3 4) 4 
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¢>11131/lKA 9 KJ13CC (1332- 5/16) 

0 Teno CB060.[(HO rra,[(aeT c HyneBoil HaqanhHOil cKopocThiO. CorrpOTI1BJieHI1e 

B03,[(yxa rrpeHe6pe)I(I1MO MaJIO. 3a rpeTblO CCKYH.LIY CKOpOCTb TeJia YBCJII1qi1TC5! Ha 

1) 5 M 

c 

2) 10 M 
c 

3) 20 
M 

c 

4) 45 
M 

c 

[TI B rrpol..\ecce HarpeBaHI1jl Kon6hi c )1(11,[(KOCThiO, rroMell..\eHHoil B cocy.LI c ropjlqeil 

BO,[(Oll, Ha6JIIO,[(aJII1 110BbiiiiCHI1e ypoBH5! )1(11,[(KOCTI1 B rpy6Ke (eM. p11CYHOK). 

Ilp11 3TOM B KOJI6e 

1) 06beM 11 11JIOTHOCTh )1(11,[(KOCTI1 He 113MCHI1JII1Ch 

2) 06beM 11 11JIOTHOCTb )1(11,[(KOCTI1 YBCJII1ql1JII1Cb 

3) 06beM )1(11,[(KOCTI1 yBeJI~I1JIC5!, a ee 11JIOTHOCTb He 113MeHI1JlaCb 

4) o6beM )1(11,[(KocTI1 yBeJII1qi1JICji, a ee rrnoTHOCTh yMeHhiiii1nach 

[TI l.£eMy paBHa pa6oTa Cl1Jlhl TpCHI1ji 11p11 TOpM0)1(CHI111 aBTOM0611Jlji MaCCOll 2 T, CCJII1 

113BeCTHO, qTO CKOpOCTb aBTOM0611AA yMeHbiiJI1JlaCb OT 54 ,[(0 36 KM? 
q 

1) 60 K)J,)I( 

2) 125 K)J,)I( 

3) - 60 K)J,)I( 

4) - 125 K)J,)I( 
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¢>11131/lKA 9 KJ13CC (1332- 6/16) 

[TI Ilp11 oxJia)I(,[(CHI111 raJa B repMeTI1qHo JaKphiTOM cocy,[(e rrocTOjiHHoro o6beMa 

ITJ 

1) YMCHbiiJaeTC5! cpe,[(Hee paCCT05!HI1e MC)I(.[(y MOJieKyJiaMI1 

2) yBeJII1qi1BaeTC5! cpe.[(Hee paccTOjiHI1e MC)I(.LIY MOJieKynaMI1 

3) YMCHbiiJaeTC5! cpe.[(HI1ll MO.L\YJih CKOpOCTI1 ,[(BJ1)1(CHI15! MOJieKyJI 

4) YBCJII1qi1BaeTC5! cpe.[(H11ll MO.L\YJih CKOpOCTI1 ,[(BI1)1(CHI1ji MOJICKYJI 

KIT)], TerrnoBoil Maiii11Hhi paBeH 30%. 3To 03HaqaeT, qTo rrp11 Bhi,[(eJieHI111 :mepr1111 

Q 11p11 cropaHI111 TOI1JII1Ba, Ha COBCpiiiCHI1C 110JIC3HOH pa60Thl HC HCUOJlhJYCTCH 

3Hepr11jl,paBHajl 

1) 1,3 Q 
2) 0,7 Q 
3) 0,4 Q 
4) 0,3 Q 

ITJ CKOJihKO KepOCI1Ha Ha,[(O C)l(eqh, qT06hi HarpeTb 3 Kr BO,[(hl Ha 46 °C? CqHTaTh, 

qTO BC5! 3Hepr115!, Bhi,[(CJICHHa5! 11p11 CropaHI111 KCpOCI1Ha, 11,[(eT Ha HarpeBaHI1C 

BO,[(hl. 

1) 12,6 r 
2) 8,4 r 
3) 4,6 r 
4) 4,2 r 

[!I] YqeHI1K rroJIO)I(I1JI MeTaJIJII1qecKyro JII1HeilKy Ha BhiKJIJOqeHHYIO 3JieKrp11qecKyro 

JiaMrrOqKy, 110,[(HeC K ee KOHI..\y, He KaCa5!Ch, 110JI0)1(11TeJibHO 3ap5!)1(eHHYIO 11aJIOqKy 

11 Haqan ocTopO)I(HO rrepeMell..\aTh rranoqKy no .L~yre OKPY)I(HOCTI1. Jli1HeilKa rrp11 

3TOM 110BOpaqi1BaJiaCh BCJIC,[( 3a rraJIOqKOll . 3TO 11p011CX0,[(11T 110TOMy, qTO 

I 
1) MC)I(.[(y 11aJIOqKOll11 JII1HCHKOH ,[(CHCTBYCT CI1Jia T5lr0TCHH5! 

2) Ha 6JII1)1(alliiJeM K 11aJIOqKe KOHI..\e JII1HCHKI1 o6paJyeTC5! 1136biTOqHhlll 

110JI0)1(11TeJibHhlll 3ap5!.[( 11 OHa 11p11T5lri1BaeTCji K JII1HeilKe 

3) Ha 6JII1)1(aHIIJeM K 11aJIOqKe KOHI..\C JII1HCHKI1 o6paJyeTC5! 1136hiTOqHhlll 

OTPI11..\aTeJihHhiH 3ap5!.L\ 11 oHa rrp11T5lri1BaeTC5! K JII1HeilKe 

4) BC5! JII1HeilKa rrp11o6peTaeT 1136hnoqHhiil orp111..\aTeJihHhiil 3ap5!.L\ 11 

rrp11T5lri1BaeTc5! K rranoqKe 
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¢>11131/lKA 9 KJ13CC (1332- 7/16) 

0 .lJ:Ba Me.IJ;HbiX IIpOBO.IJ;HIIKa pa:3HOH )J,JIIIHbl IIMeiOT O.IJ;IIHaKOBbie IIJIOIIJa.IJ;II 

rrorrepeqHoro ceqeHIIH. ,lVIIIHa rrepBoro rrpoBO.IJ;HIIKa 20 eM, a BTOporo 1 M. 

CorrpOTIIBJieHIIe KaKOrO II3 IIpOBO.IJ;HIIKOB MeHbiiie II BO CKOJibKO pa3? 

1) CorrpoTIIBJieHIIe rrepBoro rrpoBO.IJ;HIIKa B 20 pa3 MeHorne, qeM BToporo. 

2) CorrpoTIIBJieHIIe rrepBoro rrpoBO.IJ;HIIKa B 5 pa3 MeHorne, qeM BToporo. 

3) CorrpoTIIBJieHIIe BToporo rrpoBO.IJ;HIIKa B 20 pa3 MeHorne, qeM rrepBoro . 

4) CorrpoTIIBJieHIIe BToporo rrpoBO.IJ;HIIKa B 5 pa3 MeHorne, qeM rrepBoro. 

[}D 113 KaKoro MaTepiiaJia MoryT 6oiTb II3rOTOBJieHoi MeJIKIIe rrpe.n;MeToi, qTo6oi OHII 

rrpiiTHHYJIIICb K MarHIIry? 

A. Me.n;o 

E. )l{eJie3o 

1) TOJibKO A 
2) TOJibKO E 
3) II A, II E 
4) HII A, HII E 

5fBJieHIIe .n;IIcrrepciiii cBeTa IIcrrono3yeTcH 

A. )J,]IH pa3JIO)I(eHIIH cBeTa B crreKrp rrpii rrpoXO)I(.IJ;eHIIII coJIHeqHoro Jiyqa qepe3 

rrpii3My. 

E. MH II3MeHeHIIH xo.n;a cBeTOBoro Jiyqa B rrepiicKorre. 

IIpaBIIJib HDIH OTBeT 

1) TOJIDKO A 
2) TOJibKO E 
3) II A, II E 
4) HII A, HII E 
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¢>11131/lKA 9 KJ13CC (1332- 8/16) 

0 ITo Me)I(.IJ;yHapO.IJ;HOMY COrJiaiiieHIIIO )J,JIIIHa BOJIHbi, Ha KOTOpOH cy.n;a rrepe.n;aiOT 

ciirHaJI 6e.n;cTBIIH SOS, paBHa 600 M. lJacToTa rrepe.n;aBaeMoro crrrHaJia paBHa 

1) 2 Mru 
2) 200 KfiJ 

3) 5 Mru 
4) 500 KfiJ 

[!D 5f.n;po aToMa KaJIIIH :~ K co.n;ep)I(IIT 

1) 20 IIpOTOHOB, 39 HeHrpOHOB 

2) 20 rrpOTOHOB, 19 HeHrpOHOB 

3) 19 IIpOTOHOB, 20 HeHTpOHOB 

4) 19 rrpOTOHOB, 39 HeHrpOHOB 

0 KaKOH Ha6op rrpii60pOB II MaTepiiaJIOB MO)I(HO IICIIOJib30BaTo, qT06oi 

rrpo.n;eMOHCrpiipOBaTb OIIbiT 3pcTe.n;a ITO 06Hapy)l(eHIIIO MarHIITHOrO IIOJI5! TOKa? 

1) )J;Ba IIOJIOCOBbiX MarHIITa, IIO.IJ;BeiiieHHbiX Ha HIITHX 

2) MarHIITHaH CTpeJIKa II IIpHMOJIIIHeHHbiH IIpOBO)J;HIIK, IIO)J;KJIJOqeHHblH K 

IICTOqHIIKY IIOCTOHHHOrO TOKa 

3) IIpOBOJIOqHaH KaryrnKa, IIO)J;KJIJOqeHHaH K MIIJIJIIIaMrrepMeTpy, IIOJIOCOBOH 

MarHIIT 

4) IIOJIOCOBOH MarHIIT, JIIICT 6yMarii II )l(eJie3Hble OIIIIJIKII 
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¢>11131/lKA 9 KJ13CC (1332- 9/16) 

Ilpo'lumaiime me«cm u 6btno;mume 3aOanuR17-19. 

raJIO H BCHI..Ibl 

raJI6 - OITTliqeCKOe HBJieHlie, 3aKJIIOqaiOIIIeeCH B o6pa30BaHlili CBeTHIIIefOCH 

KOJihlla BOKpyr liCTOqHliKa CBeTa. TepMliH ITp01130IIIeJI OT cpp . halo li rpeq. halos -

«CBeTOBOe KOJibiiO» . 

raJio o6blqHo B03HliKaiOT BOKpyr CoJIHIIa liJili JiyHhi, liHOf)l;a - BOKpyr 

,ll;pyrliX MOIIIHbiX liCTOqHliKOB CBeTa, TaKliX KaK YJiliqHbie OfHli. 0Hli Bbi3BaHbl 

ITpeliMYIIIeCTBeHHO OTpa)!(eHlieM li ITpeJIOMJieHlieM CBeTa Jie)l;5!HbiMli KpliCTaJIJiaMli 

B ITepliCTbiX 06JiaKaX li TyMaHaX . )l,rrH B03HliKHOBeHilll HeKOTOpbiX faJIO 

He06XO)l;l1MO, qTo6bi Jie)l;HHbie KpliCTaJIJibl, liMeiOIIIlie cpopMy IIIeCTlirpaHHbiX 

ITpli3M, 6biJili OplieHTlipOBaHbl ITO OTHOIIIeHliiO K BepTliKaJili O)l;liHaKOBbiM liJili 

XOTH 6bi ITpeliMYIIIeCTBeHHbiM o6pa30M. 

Orpa)!(eHHhirr li ITpenoMneHHhirr ne,ll;HHhiMli KplicTaJIJiaMli cBeT Hepe,ll;KO 

pa3JiaraeTC5! B CITeKrp, qTO ,ll;eJiaeT faJIO ITOXO)!(liM Ha pa,ll;yry, O,ll;HaKO faJIO B 

ycJIOBliHX Hli3KOIT OCBeiiieHHOCTli liMeeT MaJIYIO IIBeTHOCTb. 0KparueHHbie faJIO 

o6pa3yiOTC5! ITpli ITpeJIOMJieHlili CBeTa B IIIeCTlirpaHHbiX KpliCTaJIJiaX Jie,ll;HHbiX 

o6naKoB; HeOKparneHHbie (6eciiBeTHhre) cpopMbi - ITpli ero orpa)!(eHlili OT rpaHerr 

KpliCTaJIJIOB. IfHOr,ll;a B MOp03eyiO ITOfO.L\Y raJIO o6pa3yeTC5! oqeHh 6Jili3KO K 

3eMHOIT ITOBepxHOCTli. B 3TOM cnyqae KpliCTaJIJihi HaiTOMliHaiOT CliHIOIIIlie 

,ll;paroiieHHhre KaMHli . 

BAA Ha6JIIO)l;aeMoro raJio 3aBliCliT OT cpopMbi li paciTOJIO)!(eHliH KpliCTaJIJIOB. 

Hali6onee o6hrqHhie cpopMbi raJio: pa,ll;y)!(Hhre Kpyrli BOKpyr .L\liCKa CoJIHIIa liJili 

JiyHhi; ITapreJilili, liJili «JIO)!(Hbie CoJIHIIa», - cnerKa oKparneHHbie cBeTJibie mTHa 

Ha O.L\HOM ypoBHe c CoJIHIIeM ciTpaBa li cneBa OT Hero; ITapreJiliqecKliiT Kpyr -

6eJibliT ropli30HTaJibHbliT Kpyr, ITpOXO,ll;HIIIliiT qepe3 ,[(liCK CBeTI1Jia; CTOJI6 - qacTb 

6enoro BepTliKaJibHoro Kpyra, ITpoXOMIIIero qepe3 ,[(liCK cBeTI1Jia; oH B coqeTaHlili 

c ITaprenMqecKliM KpyroM o6pa1yeT 6eJibiiT KpecT. 

raJio CJie,ll;yeT OTJiliqaTb OT BeHIIOB, KOTOpbie BHeiiiHe CXO)!(li C HliM, HO 

liMeiOT ,ll;pyroe ITpOliCXO)!(,ll;eHlie. BeHIIbl B03HliKaiOT B TOHKliX BO,ll;HHbiX 06JiaKaX, 

COCT05!111l1X li3 MeJIKI1X O,ll;HOpO,ll;HbiX KaiTeJib ( 06bJqHO 3TO BbJCOKOKyqeBbJe 

06JiaKa) li 3aKpbiBaiOIIIliX ,[(liCK CBeTliJia, 3a cqeT ,ll;licppaKIIlili. 0Hli MOfYT 

ITOHBliThCH TaK)!(e B TyMaHe oKono liCKyccTBeHHhrx liCToqHliKOB cBeTa. OcHOBHaH, 

a qaCTO e,ll;liHCTBeHHaji qaCTb BeHIIa - CBeTJibiiT Kpyr He60JibiiiOfO pa,ll;liyca, 

OKpy)!(alOIIIliiT BITJIOTHYIO ,[(liCK CBeTliJia (liJili liCKyCCTBeHHbiiT liCTOqHliK CBeTa) . 

Kpyr B OCHOBHOM liMeeT rony6oBaTbiiT IIBeT li Jlliiiib ITO BHeiiiHeMy KpaiO -

KpacHoBaThrrr. Ero Ha3biBaiOT TaK)!(e opeonoM. OH MO)!(eT 6hiTh oKpy)!(eH O.L\HliM 

liJili HeCKOJibKliMli )l;OITOJIHliTeJibHbiMli KOJibllaMli TaKOIT )!(e, HO 6onee CBeTJIOIT 

OKpaCKI1, He ITpliMbiKaiOIIIliMli BITJIOTHYIO K Kpyry li ,ll;pyr K ,ll;pyry. 
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¢>11131/lKA 9 KJ13CC (1332- 10/16) 

[J2J Bli.L\ raJio 3aBliCliT oT 

A. cpopMbl KpliCTaJIJIOB Jlb)l;a. 

E. paciTOJIO)!(eHilll KpliCTaJIJIOB Jib)l;a. 

IIpaBliJihHhiiT OTBeT 

1) TOJibKO A 

2) TOJibKO E 

3) li A, liE 

4) Hli A, Hli E 

HeoKparneHHbie raJio B03HliKaiOT BCJie)l;CTBlie 

1) orpa)!(eHliH cBeTa 

2) )l;liCITepClili CBeTa 

3) ,ll;licppaKIIlili CBeTa 

4) ITpeJIOMJieHilll CBeTa 

Ilpu 6btnOJlHenuu 3aOanuR 19 c pa36i!pnymbl.M omBemoM ucnollb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna•tUJla noMep 3aOanuR, a 3ame.M omBem na nezo. 
IlollHbtii omBem OOJlJICeH 6Kllto•tamb ne mollbKO omBem na Bonpoc, no u ezo 
pa36i!pnymoe, JlOZU'IeCKU C6Jl3UHHOe 060CH06UHUe. 

KaKyiO oKpacKy liMeiOT raJio ITPli ITpenoMJieHMli 6enoro cBeTa B KpliCTaJIJiliKax 

Jlb)l;a? 0TBeT ITOHCHliTe. 
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¢>11131/lKA 9 KJ13CC (1332-11/16) 

Om6emoM K 3aOaHURM 20-23 Jl6JlJlemcR noc!leOo6ameJlbHOCmb ~ul/Jp, «omopbte 
CJleOyem 3anucamb 6 6JlaHK om6emo6 .M! 1 cnpa6a om HOMepa 
coom6emcm6yWU~rezo 3aOanuR, na'luHaR c nep6oii Kllemo'IKU, 6e3 npo6e!lo6, 
3anRmbtX u opyzux oonoRnumellbHbtX cuM60ll06. Ka:m:Obtii CUM60ll nuurume 
6 omOe.nbnoii KJlemo'IKe 6 coom6emcm6uu c npu6eOeHHblMU o6pa3~aMu. 

OD Y cTaHOBIITe coOTBeTCTBI1e Me)l(,n:y cp11311qecKI1MI1 Ben11q11HaM11 11 e,n:I1H11IIaMI1 

113MepeHIIJI 3TI1X BeJIJ1qJIH B CI1CTeMe CII. 
3arri1UH!Te B Ta6JI11UY Bhi6paHHhie II11cppb1 110)l: COOTBeTCTBYlOI.l\11MI1 6yKBaMI1. 

<l>li3lfliECKIIE BEJilfliiiHbl 
A) 11Mrrynhc Tena 

E) MOI.l\HOCTb 

B) pa6oTa 

0TBeT: 
A 

E)..(IIHIIIJ;bl II3MEPEHIDI 
1) BOJlhT (B) 
2) HblOTOH-CeKyH,n:a (H-e) 

3) BaTT (BT) 
4) HhlOTOH (H) 
5) Jl:)I(OYJih ()._()!() 

B 
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¢>11131/lKA 9 KJ13CC (1332- 12/16) 

PeOCTaT BKJIIOqeH B CeTh 110CTOJIHH0f0 Ha11pJI)I(eHI1JI ( CM. p11CYHOK). IlOJI3YHOK 

peOCTaTa rrepeMell.\alOT BJieBO. Y CTaHOBI1Te COOTBeTCTBI1e Me)l(,n:y cp11311qeCKI1MI1 

BeJII1qi1HaMI1 11 11X B03MO)I(HblMI1 113MeHeHI1JIMI1 11p11 3TOM. 

3amillli1Te B Ta6JI11IIY Bbi6paHHbie II11cppb1 rro,n: COOTBeTCTBYlOI.l\11MI1 6yKBaMI1. 

Q11cppb1 B OTBeTe MOryT 110BTOpJIThCJI. 

<l>li3lfliECKA51 BEJilfliiiHA 
A) 3JieKTp11qecKoe corrpoTI1BJiemie uerr11 

E) c11na 3JieKrp11qecKoro TOKa B peocTaTe 

B) MOI.l\HOCTh 3JieKrp11qecKoro TOKa, 

rrorpe6nJieMaJI peocTaTOM 

0TBeT: 
A 

XAPAKTEPII3MEHEHIDI 
1) yBeJII1qi1BaeTCJI 

2) yMeHbllJaeTCJI 

3) He 113MeHJieTCJI 

B 
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¢>11131/lKA 9 KJ13CC (1332- 13/16) 

Ha prrcyHKe rrpe~cTaBneHa ~erroqKa rrpeBpa~eHHH pa~rroaKTHBHoro ypaHa 238 
B CTa6HflbHbiH CBHHe~ 206. 

BHJ~ H3JIY'feHHH Jbpo IJepHOJ( 

H ;mepmsr (MaB) rroeypacrraJ(a 

aJI»<!>a (4,15-4,2) Q YpaH 238 4,4 7 MJIPJI JieT 

6eTa Q Topnii: 234 24,1 CYTOK 

6eTa Q IlpoTaKTHHHH 234 1,17 MHHYThl 

aJII><j>a (4,72-4,78) Q YpaH 234 245 000 JieT 

aJII><j>a (4,62-4,69) Q Topnii: 230 8000 JieT 

aJII><j>a (4,60-4,78) Q PaJ~Hii 226 1600 JieT 

aJI»<!>a (5,49) Q PaJ(oH 222 3,823 CYTOK 

aJII><j>a (6,0) Q IIOJIOHHH 218 3,05 MHHYTI>I 

6eTa Q CBHHeiJ; 214 26,8 MHHYThl 

6eTa 0 BHCMYT 214 19,7 MHHYTI>I 

aJI»<!>a (7,69) Q IloJIOHHH 214 0,000164 ceKYHJihl 

6eTa Q CBnHen; 210 22,3 roJ(a 

6eTa 0 BHCMYT 210 5,01 CyTOK 

aJII><j>a (5,305) Q IIOJIOHHH 210 138,4 CyTOK 

0 CBHHeiJ; 206 CTa6HJII>Hhlii 

Hcrronb3Y5! ~aHHbie prrcyHKa, Bbi6eprrTe H3 rrpeM O)!(eHHoro rrepeqHJ! OBa BepHbiX 
yTBep)!(~eHH5!. YKa)!(HTe rrx HOMepa. 

1) YpaH 238 rrpeBpa~aeTc5! B cTa6rrnhHbiH CBHHe~ 206 c rrocne~oBaTenbHbiM 
BbJ~eneHHeM IIIeCTH Mbcpa-qacTH~ M IIIeCTH 6eTa-qacTH~. 

2) CaMbiH MMbiH rreprro~ rronypacrra~a B rrpe~cTaBneHHOH ~erroqKe 

pa~HOaKTHBHbiX rrpeBpa~eHHH HMeeT ITOflOHHH 214. 
3) CBHHe~ C aTOMHOH MaCCOH 206 He ITO~Bep)!(eH CaMOITpOH3BOflbHOMY 

pa~HOaKTHBHOMY pacrra~. 

4) YpaH 234 B oTnrrqrre OT ypaHa 238 5!Bn5leTc5! cTa6rrnbHbiM 3neMeHTOM. 

5) CaMorrpoH3BOnbHoe rrpeBpa~eHrre pa~H5! 226 B pa~oH 222 corrpoBO)!(~aeTc5! 
rrcrrycKaHrreM 6eTa-qacTH~bi. 

0TBeT: 
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¢>11131/lKA 9 KJ13CC (1332- 14/16) 

OIJ B ~Ba o~rrHaKOBbiX ~rrnrrH~prrqecKTIX cocy~a Hanrrnrr paBHOe KonrrqecTBO BO~bi rr 
3cpHpa, HaX0~5l~HXC5! rrpH KOMHaTHOH TeMrrepaType ( CM. prrcyHOK). B pe3yflbTaTe 
Ha6mo~eHHH 6bmO OTMeqeHO, qTO 3cpHp HCITapMnC5! B HeCKOflbKO pa3 6biCrpee, 
qeM BO~a. 

§§ 
Bbi6eprrTe H3 rrpe~no)!(eHHoro rrepeqHJ! OBa yrBep)!(~eHH5!, KOTOpbie 
COOTBeTCTBYIOT pe3yni>TaTaM rrpOBe~eHHbiX 3KCrreprrMeHTMbHbiX Ha6niO~eHHH . 

YKa)!(HTe rrx HOMepa. 

1) IJpo~ecc HCrrapeHH5! BO~bl MO)!(HO Ha6niO~aTb rrpH KOMHaTHOH TeMrrepaType. 

2) CKopocTb rrcrrapeHH5! )!(H~KOCTH yBemrqrrBaeTc5! c yBenrrqeHrreM ee 
TeMrreparypbi. 

3) CKopocTb rrcrrapeHH5! )!(H~KOCTH 3aBrrcrrT OT rrno~a~rr ee rroBepxHOCTH. 

4) CKopocTb rrcrrapeHH5! )!(H~KOCTH 3aBHCHT OT po~a )!(H~KOCTH . 

5) Ilprr Hanrrqrrrr BeTpa rrcrrapeHrre BO~bi rrporrcxo~rrT 6I>Icrpee. 

0TBeT: 

He 3a6yiJbme nepenecmu omBembt na 3aiJanuR 1-18 u 20-23 6 6JtaHK omBemoB 
.M!l. 
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¢>11131/lKA 9 KJ13CC (1332- 15/16) 

J(RR om6ema na 3aOaHUJl 11acmu 3 (3aOaHUJl 24-27) ucnOJlb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna'lalla HOMep 3aOaHUJl, a 3ameM om6em na nezo. 
OmBembi 3anucbi6aume 'li!m«o u pa36op'lu6o. 

Co6ep1ue 3Kcrrep11MeHTaJihHYIO ycTaHOBKY .n;m1 orrpe.n;eJieHilll pa6oTbi 

3JieKrp11qecKOf0 TOKa, COBeprnaeMOH B pe3l1CTOpe, l1CII0Jib3YH IICTOqHIIK TOKa, 

BOJibTMerp, aMrrepMerp, KJIIOq, peOCTaT, COe)J,IIHIITeJibHbie IIpOBO)J,a II pe3IICTOp, 

o6o3HaqeHHhiH R2. Ilpn IIOMOIIJII peocTaTa ycraHOBIITe B uerrn ciiJiy TOKa 0,5 A. 
Orrpe.n;eJIIITe pa6ozy 3JieKTpnqecKoro TOKa B pe3IICTope B TeqeHne 5 MIIH. 

B 6JiaHKe OTBeToB: 

1) Hapncyihe 3JieKTpnqecKyiO cxeMy 3KcrrepnMeHTa; 

2) 3arrnrnHTe cpopMyJiy ,n;JIH pacqeTa pa6oThi 3JieKTpHqecKoro TOKa; 

3) yKa)lmTe pe3yJihTaTbi H3MepeHHH HarrpH)I(eHHH rrp11 CHJie TOKa 0,5 A; 
4) 3aiTHIIIHTe ql1CJieHHOe 3HaqeHHe pa60Tbl 3JieKTp11qeCKOf0 TOKa. 

3aoanue 25 npeocma6JlRem co6oii Bonpoc, na Komopblii neo6xoOuMo oamb 
nucbMeHHbiii om6em. IlollHbiii omBem Oo!l:m:en 6KlliO'Iamb ne mollbKO omBem 
na Bonpoc, no u ezo pa36i!pnymoe, llOZU'Iec«u C6R3annoe o6ocno6anue. 

OD )..(Be JiaMIIhi, paccqHTaHHbie Ha O)J,liHaKoBoe HarrpH)I(eHHe, HO rroTpe6MIOI1Jlie 

pa3Jil1qHylO MOIIJHOCTb, BKJIIOqeHbl B 3JieKrp11qecKylO CeTb IIOCJie)J,OBaTeJibHO. 

KaKaH JiaMIIa 6y.n;eT ropeTb Hpqe? 0TBeT IIOHCHHTe. 
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¢>11131/lKA 9 KJ13CC (1332- 16/16) 

J(RR 3aOanuii 26-27 neo6xoOUMO 3anucamb no!lnoe pemenue, 6Klll0'1a10m,ee 
3anucb «pam«ozo ycR06UJl 3aOa'IU (J(ano), 3anucb ljJopMyll, npuMenenue 
«omopblX neo6xoOUMo u oocmamo'IHO ORR pemenuR 3aOa'lu, a ma«:m:e 
MameMamu'lec«ue npeo6pa3o6aHUJl u pac'li!mbi, npu6oORm,ue K 'IUCll060MY 
omBemy. 

Y .n;apHaH qacTb MOJIOTa MaCCOH 10 T CB060)J,HO rra.n;aeT C BbiCOTbl 2,5 M Ha 

CTaJibHYlO )J,eTaJib. KaKylO Macey HMeeT CTaJibHaH )J,eTaJib, eCJIH IIOCJie 32 y.n;apOB 

OHa HarpeJiaCb Ha 20 ° C? Ha HarpeBaHHe pacxo.n;yeTCH 25% 3Hepr1111 MOJIOTa. 

HMeeTCH )J,Ba 3JieKTpHqecKHx HarpeBaTeJIH O)J,HHaKoBoii MOIIJHOCTH - no 400 BT. 

CKOJihKO BpeMeHli rrorpe6yeTcH )J,JIH HarpeBaHliH 1 JI BO)J,hi Ha 40 °C, ecJili 

HarpeBaTeJIH 6y,n;yT BKJIIOqeHbl B 3JieKrpoceTb IIOCJie)J,OBaTeJibHO? IloTepHMH 

3Hepm11 rrpeHe6peqb. 

© 2013 ¢>eAepanbHaS1 C11Y>K6a no HaA3opy 8 ccj:Jepe o6pa3o8aHI1S111 HayKI1 P<l:> 



¢>11131/lKA 9 KJ13CC (1333- 1/16) 

HOMEP KHMI L_ __________ __j 

rocy)J.apCTBeHH3H (HTOrOBaH) 3TTeCT3l.J,HH 

no <I>H3HKE 

BapuauT .N'!! 1333 

HHCTPYKLIHH no BbiDOJlHCHHIO pa6oTbi 

Ha BhiiiOJIHeHMe 3K3aMeHal\MOHHOH pa60Thi no cpl:!3MKe OTBO.L\l:!TCH 3 qaca 

(180 Ml:!Hyr). Pa6oTa COCTOl:!T l:!3 3 qacTeH, BKJIIOqaiOll\l:!X B ce6H 27 3a,[(aHl:!H. 

l.JacTh 1 co,L\ep)KHT 19 3a,[(aHl:!H (1- 19). K Ka)K,[(OMY l:!3 rrepBhix 18 3a,[(aHl:!H 

I1pl:!BO,L\l:!TC5! qeTbipe Bapl:!aHTa OTBeTa, l:!3 KOTOpbiX TOJibKO 0 ,[\l:!H BepHbiH. 0TBCT 

Ha 3a,[(aHne 19 qacTM 1 3aiTl:!CbiBaeTcH Ha 6naHKe NQ 2. 
l.JaCTb 2 CO,[(ep)Kl:!T 4 3a,[(aHl:!H C KpaTKl:!M OTBeTOM (20- 23). 0TBCTbl Ha 

3a,[(aHl:!5! qacTei1 1 l:! 2 yKa)Kl:!Te cHaqan a Ha Jil:!CTax c 3a,[(aHl:!5!Ml:! 

3K3aMeHal\l:!OHHoi1 pa6oThi, a 3aTeM rrepeHeCl:!Te B 6naHK NQ 1. Ecn l:! B 3a,[(aHl:!l:! 

B KaqecTBe OTBeTa Tpe6yeTC5! 3alll:!CaTb llOCJie,[(OBaTCJlbHOCTb 1..\l:!cpp, rrpl:! rrepeHOCe 

OTBCTa Ha 6JiaHK CJIC,[(yCT YKa3aTb TOJibKO 3TY ITOCJIC,L\OBaTCJlbHOCTb, 6e3 3all51TbiX, 

rrpo6eJIOB l:! rrpoql:!X Cl:!MBOJIOB. 

l.JaCTb 3 CO.L\Cp)Kl:!T 4 3a,[(aHl:!5! (24- 27), Ha KOTOpbiC CJIC.L\YCT ,[(aTb 

pa3BepHyThiH OTBeT. 0TBeThi Ha 3a,[(aHMH qacTM 3 3arrMChiBaiOTCH Ha 6naHKe NQ 2. 
3a,[(aHl:!e 24 3KCrrepl:!MeHTaJibHOe, l:! ,[(Jl5! ero BbiiiOJIHeHl:!51 He06XO,L\l:!MO 

BOCI10Jlh30BaThC5! Jia6opaTOpHbiM o6opy.L\OBaHl:!eM. 

Ilpl:! Bbiql:!CJieHl:!5!X pa3pernaeTC5! l:!CI10Jlb30BaTb HerrporpaMMl:!pyeMhiH 

KaJihKYJIHTOp. 

IlpM BhiiTOJIHeHMl:! 3a,[(aHl:!H Bhi MO)KeTe rroJih30BaTbC5! qepHOBl:!KOM. 

06pall\aCM Barne BHl:!MaHl:!e Ha TO, qTO 3alll:!Cl:! B qepHOBHKe He 6y,L\yT 

yql:!TbiBaTbC5! rrpl:! Ol\eHl:!BaHl:!l:! pa60Tbl. 

CoBeTyeM Bbii10JIH5!Tb 3a,[(aHl:!5! B TOM I10p5i,[(Ke, B KOTOpOM OHM ,[(aHbl. ,Il,JIH 

3KOHOMl:!l:! BpeMeHl:! rrporrycKaHTe 3a,[(aHl:!e, KOTOpoe He y,[(aeTC5! BblllOJIHl:!Tb Cpa3y, 

l:! rrepeXO.L\l:!Te K CJIC.L\YIOll\eMy. Ecnl:! rrocne BhiiTOJIHCHl:!51 Bcei1: pa60Thi y Bac 

ocTaHeTcH BpeMH, Bhi CMO)KeTe BepHyThCH K rrporryll\eHHhiM 3a,[(aHHHM. 

naJIJibl , rronyqeHHbie BaMl:! 3a BblllOJIHCHHbie 3a,[(aHl:!5!, cyMMl:!pyiOTC5!. 

IlocTapaJ1:TeCb BblllOJIHl:!Tb KaK MO)KHO 60JiblliC 3a,[\aHl:!H l:! Ha6paTb Hal:!60JiblliCC 

KOJil:[qCCTBO 6aJIJIOB. 

)/( e.nae.M ycnexa! 
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¢>11131/lKA 9 KJ13CC (1333- 2/16) 

HmKe rrplme,[(eHhi crrpaBoqHhie ,[(aHHhre, KOTOphre MoryT ITOHM06MThCH BaM rrpM 

BblllOJIHeHl:!l:! pa60Tbl 

,Il,eCHTH'IHbiC DpHCTaBKH 

Hal:!MeHOBaHl:!e 06o3HaqeHl:!e MHO)Kl:!TeJib 

rMra r 109 

Mer a M 106 

Kl:!JIO K 103 

reKTO r 102 

caHTl:! c w-2 
Ml:!JlJll:! M 10 3 

Ml:!KpO MK 10 6 

HaHO H 10 9 

KoucTaHTbl 

ycKopeHl:!e cBo6o,[(Horo rra,[(eHl:!H Ha 3eMJie 
M 

g=10 -
c2 

2 

rpaBl:!Tal\l:!OHHa5! I10CT05!HHa5! G=6 7·10- 11 H·M 
' 2 

Kr 

CKOpOCTb CBeTa B BaKyyMe c =3 ·108 ~ 
c 

3JieMeHTapHbi H 3JieKTpl:[qeCKl:!H 3apH.L\ e =1,6·10- 19 Kn 

IIJ10THOCTb 

6eH3l:!H 710 Kr ,L\peBeCMHa (cyxaH 400 Kr 
M3 COCHa) M3 

Clll:!pT 800~ 
M 3 

rrapaqmH 900~ 
M 3 

KepOCl:!H 800~ 
M3 

ne,[( 900~ 
M3 

MaCJIO Mallll:!HHOe 900~ 
M3 

aJIIOMl:!Hl:!H 2700~ 
M3 

BO,L\a 1000~ 
M3 

MpaMop 2700~ 
M3 

MOJIOKO 1..\eJibHOe 1030 ~ 1..\l:!HK 7100 ~ 
M M 

BO,L\a MOpCKm! 1030 ~ CTaJib, )KCJIC30 7800 ~ 
M M 

fJll:!l\epl:!H 1260 ~ Me,[\b 8900 ~ 
M M 

PTYTb 13 600 ~ CBl:!Hel\ 11350 ~ 
M M 
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¢>11131/lKA 9 KJ13CC (1333- 3/16) 

Y,JJ;eJibHaH 

TeiiJIOeMKOCTb 4200~ TeiiJIOTa 2, 3 ·1 06 )];)!{ 
BO,U:bl KT·°C rrapoo6pa3oBaHmi BO,U:hi Kr 

TeiiJIOeMKOCTb 2400~ TeiiJIOTa 9, 0 ·1 05 )];)!{ 
cm1pTa KT·°C rrapoo6pa3oBamur CIII1]JTa Kr 

TeiiJIOeMKOCTb 2100~ 3, 3 ·1 05 )];)!{ TeiiJIOTa IIJiaBJieHIU! Jlb,U:a 
Jib ,a: a KT·°C Kr 

TeiiJIOeMKOCTb 920~ TeiiJIOTa rrnaBnemur 2, 5 ·1 0 4 )];)!{ 
aJIIOMHHID! Kf·°C CBHHIIa Kr 

TeiiJIOeMKOCTb 500~ 5, 9 ·1 0 4 )];)!{ TeiiJIOTa IIJiaBJieHIU! OJIOBa 
CTaJII1 Kf· °C Kr 

TeiiJIOeMKOCTb 420~ 7' 8 ·1 0 4 )];)!{ 
6pOH3bl 

TeiiJIOTa IIJiaBJieHHJI CTaJII1 
Kf· °C Kr 

TeiiJIOeMKOCTb 400~ 2 9 . 1 0 7 )];)!{ 
IIHHKa Kf· °C 

TeiiJIOTa cropaHHJI CIII1pTa ' Kr 

TeiiJIOeMKOCTb 400~ TerrnoTa cropaHHJI 4 6 . 1 0 7 )];)!{ 
Me,U:H KT· °C KepOCHHa ' Kr 

TeiiJIOeMKOCTb 230~ TerrnoTa cropaHHJI 4,6 ·107 )];)!{ 
OJIOBa KT· °C 6eH3HHa Kr 

TeiiJIOeMKOCTb 130~ 
CBHHIIa KT· °C 

TeMnepaTypa nJiaBJieuuH TeMnepaTy Ja KuneuuH 

CBHHIIa 327 oc BO,U:bl 100 oc 
OJIOBa 232 oc CIII1pTa 78 oc 
Jib ,a: a oac 

0M·MM
2 

Y,JJ;eJibHOe 3JieKTpH'lecKoe conpoTHBJieuue, (rrp11 20 °C) 
M 

cepe6po 0 ,016 HHKeJIHH 0,4 

Me,n:b 0 ,017 HHXPOM ( CIIJiaB) 1' 1 
aJIIO MI1HI1IT 0,028 cpexpanb 1,2 

)KeJie3o 0,10 

I HopMaJibHble ycJIOBHH: ,n:aBJieHHe 105 
ITa, TeMrreparypa 0 ac 
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Ilpu 6btnOJtnenuu 3aOanuii c 6bt6opoM om6ema (1-18) U3 'lembtpex 
npeOJto:JICeHHblX 6apuanmo6 6bt6epume ooun 6epHbtii. B 6JtaHKe om6emo6 .M! 1 
nocma6bme 3HaK «X» 6 Kllemo'IKe, noMep Komopoii coomBemcmByem noMepy 
6bt6pannozo BaMu omBema. 

ITJ Ha pHcyHKe rrpe,n:cTaBJieH rpacpHK 3aBHCHMOCTH ycKopeHHJI a OT BpeMeHH t ,n:lli! 

TeJia, ,U:BI1)!{YlllerocJI IIpJIMOJIHHeiTHO. 

a, M!Cl 

6 

3 

0 

- 3 

- 6 

I v 
1 

\ 
2 3 4' 5 

~ t, c 

\ 

PaBHoycKopeHHOMY ,n:BH)!{eHHIO coOTBeTCTByeT HHTepBan BpeMeHH 

1) oTO ,n:o1c 

2) OT 1 ,0:0 3 C 

3) OT 3,0:0 4 C 

4) OT 4 ,n:o 6 c 

ITJ liMeeTcJI ,n:Be a6coJIIOTHO yrrpyr11e rrpy)!{HHhi. K rrepBorr rrpy)!{HHe rrpHJIO)KeHa 

c11na 4 H, a KO BToporr - 2 H. IIp11 3TOM y ,n:nHHeHIDI rrpy)!{HH OKaJanHcb paBHhiMH. 

CpaBHHTe )!{eCTKOcTb k1 rrepBorr rrpy)!{HHhi c )!{eCTKOcTbiO k2 BToporr rrpy)!{HHhi. 

1) kl = k2 
2) kl = 2k2 
3) 2kl = k2 
4) 
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¢>11131/lKA 9 KJ13CC (1333- 5/16) 

CHapJI,ll; MaCCOH m BhiJieTaeT 113 CTBOJia opy,ll;11JI CO CKOpOCThiO V 11 Ha HeKOTOpOH 

BhiCOTe h pa3phiBaeTcJI Ha ocKOJIKI1. CorrpoTI1BJieHI1e B03,n;yxa rrpeHe6pe)!(I1MO 

MaJIO. IIonHaJI MexaHJ111ecKaJI :mepr11JI cHapJI,n;a .n;o pa3phiBa paBHa 

1) 0 
2 

2) mv 
2 

3) mgh 
2 

4) mv mgh+-
2

-

0 Ha p11cyHKe .n;aHhi rpacjJI1KI1 3aBI1CI1MOCTI1 cMeiiieHI1JI x OT BpeMeHI1 t rrp11 

KOJie6aHI1JIX .n;Byx MaJITHI1KOB. CpaBHI1Te aMIIJII1TY.L\hi KOJie6aHI1li MaJITHI1KOB A 1 11 A2. 

X 

1 

1\ I 1\ I 
0 VI ~ \ 1/ 

1\ I 1""--f\.. A V2 t 

\ lj \ J 

1) 2A, =Az 

2) 4A, = Az 
3) A,= 4Az 

4) A 1 =2A2 

Ky611K 113 .n;peBeCI1Hhi cHaqana rrnaBaeT B cocy.n;e c Bo,n;oli, a 3aTeM - B cocy.n;e co 

crr11pToM. Ilp11 3TOM B cocy.n;e co crr11pToM c11na Apx11Me,n;a, .n;elicTBYIOIIIaJI Ha 

Ky611K, 

1) He 113MeHI1JiaCh, a 06'heM IIOrpy)!(eHHOll B )!(11,ll;KOCTh qaCTI1 Ky611Ka 

yMeHhiiii1JICJI 

2) He 113MeHI1JiaCb, a 06'beM rrorpy)!(eHHOH B )!(11,ll;KOCTb qaCTI1 Ky611Ka yBeJII1qi1JICJI 

3) yBeJII1ql1JiaCh, a 06'heM IIOrpy)!(eHHOll B )!(11,ll;KOCTb qaCTI1 Ky611Ka yMeHhiiii1JICJI 

4) yMeHbiiii1JiaCb, a 06'beM rrorpy)!(eHHOH B )!(11,ll;KOCTb qaCTI1 ry611Ka yBeJII1qi1JICJI 

© 2013 ¢>eAepanbHaS1 Clly>K6a no HaA3opy 8 ccj:Jepe o6pa3o8aHI1S1 11 HayKI1 P<l:> 

¢>11131/lKA 9 KJ13CC (1333- 6/16) 

EyThiJib C BO)l;Oll MaCCOH m CT011T Ha IIOJiy JII1cjJTa. l.£TO IIp01130H,ll;eT C )l;aBJieHI1eM 

BO)l;bl Ha )l;HO 6yThiJII1 rrp11 )l;BI1)!(eHI111 JII1cjJTa C ycKopeHI1eM a BBepx 113 COCTOJIHI1JI 

IIOKOJI? 

1) He 113MeHI1TCJI 

2) yBeJIJ1lll1TCJI 

3) yMeHbiiii1TCJI 

4) yMeHhiiii1TCJI, eCJII1 a< g; 
yBeJII1qi1TCJI, eCJII1 a > g 

[TI KaKoli(-11e) 113 BI1.L\OB TeiiJiorrepe,n;aql1 ocyiiieCTBJIJieTcJI(-IOTCJI) 6e3 rrepeHoca 

BeiiieCTBa? 

1) 113JiyqeHI1e 11 TeiiJIOIIpOBO,ll;HOCTb 

2) 113JiyqeHI1e 11 KOHBeKI..\11JI 

3) TOJibKO TeiiJIOIIpOBO,ll;HOCTb 

4) TOJihKO KOHBeKI..\11JI 

Ha p11cyHKe rrp11Be,n;eH rpacjJ11K 3aBI1CI1MOCTI1 TeMrrepaTyphi t BO.L\hi OT BpeMeHI1 -r 
IIp11 HOpMaJihHOM aTMOCcjJepHOM )l;aBJieHI111. 

t, °C 

150 

100 
50 A 

0 

r 

5 10 15 
KaKoe 113 yrBep)i(,n;eHI1li JIBJIJieTCJI uesepubiM? 

E 

20 T, MI1H 

1) Y qacToK AE cooTBeTcTByeT rrpol..\eccy HarpeBaHI1JI BO.L\hl. 

2) B rrpOI..\ecce, coOTBeTCTBYIOIIIeM yqacTKY E>K, BHyrpeHHAA :mepr11JI BO.L\hi 

yMeHbiiiaeTCJI. 

3) ToqKa E COOTBeTCTByeT TBep,ll;OMY COCTOJIHI1IO BO)l;hl. 

4) B rrpol..\ecce, coOTBeTCTBYIOIIIeM yqacTKY EB, BeyrpeHHJIJI :mepr11JI CI1CTeMhi 

BO,ll;a-rrap yBeJIIIqi1BaeTCJI. 

KaKoe KOJII1qecTBO TeiiJIOThi Heo6xo.n;I1MO ,n;JIJI rrnaBJieHI1JI KycKa CBI1HI..\a Maccoli 

2 Kf, B3JIT0f0 rrp11 TeMrrepaType 27 °C? 

1) 50 K)l,)!( 

2) 78 K)l,)!( 

3) 89 K)l,)!( 

4) 128 K)l,)!( 
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0 O.n;HoMy II3 .n;Byx o.n;IIHaKOBbiX MeTarrJIIIqecKIIX rnapiiKOB coo6IIJIIJIII 3ap5!.n; -8q, 
.n;pyroMY - 3ap5!.n; -2q. 3aTeM rnapiiKII coe.n;IIHIIJIII rrpoBO.D;HIIKOM. KaKIIMII cTaHyT 

3ap5!.D;bi rnapiiKOB rrocJie coe.n;IIHeHII5!? 

1) O.D;IIHaKOBbiMII II paBHbiMII -5q 
2) o,n;IIHaKOBDIMII II paBHDIMII -1 Oq 
3) O.D;IIHaKOBbiMII II paBHbiMII -3q 
4) 3apM rrepBoro rnapiiKa --6q, BToporo -4q 

DIJ AJIIOMIIHIIeBa5!, )!(eJie3Ha5! II HIIxpoMoBa5! rrpoBOJIOKII, IIMeiOIIJIIe o,n;IIHaKOBDie 

pa3Mepbl, COe)J;IIHeHbi IIOCJie)J;OBaTeJihHO II IIO)J;KJIIOqeHbl K IICTOqHIIKY TOKa. Ha 

KaKOH II3 IIpOBOJIOK IIpii IIpOXO)!(,D;eHIIII 3JieKrpiiqecKOrO TOKa 6y.n;eT Bbi.n;eJJ5!TbC5! 

Haii60Jibiiiee KOJIIIqecTBO TeiiJIOTbi 3a O.D;HO II TO )!(e BpeM5!? 

1) Ha aJIIOMIIHIIeBOll 

2) Ha )!(eJie3HOH 

3) Ha HIIXpOMOBOH 

4) Ha BCeX Tpex IIpOBOJIOKax 6y,n;eT Bhi,D;eJI5!ThC5! O)J;IIHaKOBOe KOJIIIqeCTBO 

TeJIJIOTbl 

QD CIIJia, .n;elicTBYIOIIJa5! Ha rrpoBO.D;HIIK c TOKOM, KOTopoili Haxo,n;IITC5! B MarHIITHOM 

IIOJie Me)!(,D;y IIOJIIOCaMII IIOJIOCOBbiX MarHIITOB (eM. piiCYHOK), HarrpaBJieHa 

I 

IT]®[ 

1) BBepx i 
2) BHII3 t 
3) HarrpaBo ~ 

4) HaJieBO ~ 

0[] II3o6pa)!(eHIIe rrpe.n;MeTOB Ha ceTqaTKe rJia3a qeJioBeKa 5!BJI5!eTc5! 

1) MHIIMbiM yMeHbiiieHHblM 

2) ,D;eHCTBIITeJibHbiM yMeHoiiieHHbiM 

3) MHIIMbiM rrepeBepHyToiM 

4) ,D;eHCTBIITeJibHbiM IIp5!MbiM 
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¢>11131/lKA 9 KJ13CC (1333- 8/16) 

[JD Ha BeJIOCIIrre.n;e ycTaHOBJieH reHepaTop, Bhipa6aThiBaiOIIJMH 3JieKTpiiqecKyiO 

3HepriiiO ,n;M ,n;Byx rrocJie,n;oBaTeJibHO coe,n;IIHeHHbiX JiaMrr. B Ka)!(.n;oli JiaMrre CIIJia 

TOKa 0,3 A rrpii Harrp5!)!(eHIIII Ha Ka)!(.n;oli JiaMrre 6 B. lieMy paBHa pa6oTa TOKa 

reHepaTopa 3a 2 qaca? 

1) 6,48 K)l,)!( 

2) 12,96 K)l,)!( 

3) 25,92 K)l,)!( 

4) 51,84 K)l,)!( 

[!I] Pa.n;IIoaKTIIBHDili rrperrapaT rroMeiiJeH B MarHIITHoe rroJie. B 3TOM rroJie 

OTKJIOH5!IOTC5! 

A. a-Jiyqii. 

E. P-Jiyqii. 

IlpaBIIJibHbiM OTBeTOM 5!BJI5leTC5! 

1) TOJibKO A 
2) TOJibKO E 
3) II A, II E 
4) HII A, HII E 

[!D KaKoli(-IIe) II3 orroiTOB ,n;OKa3biBaeT(-IOT), qTo KOJIIIqecTBO TeiiJIOTbi, Heo6xo.n;IIMOe 

)J;JI5! HarpeBaHTI5! BeiiJeCTBa, 3aBIICIIT OT MaCChi BeiiJeCTBa? 

A. )l,JI5! HarpeBaHII5! Ha 3JieKTpiiqeCKOll IIJIIITKe 100 r BO.D;bl OT KOMHaTHOll 

TeMrrepaTypoi .D;O TeMrrepaTypbi KIIIIeHTI5! IIOTpe60BaJIOCb B 2 pa3a MeHoiiie 

BpeMeHII, qeM ,D;m! HarpeBaHII5! 200 r BO.D;bl OT KOMHaTHOll TeMrrepaTypbi .D;O 

TeMIIepaTyphl KIIIIeHII5!. 

E. B rrpol..\ecce HarpeBaHII5! B o,n;IIHaKOBhiX ycJIOBII5!X B TeqeHIIe 5 MIIH 100 r BO.D;hi 

II 200 r BO)J;hl, B35!ThiX IIpii KOMHaTHOll TeMIIepaType, B rrepBOM CJiyqae BO)J;a 

HarpeJiach .n;o 6oJihrneli TeMrrepaTyphi. 

1) TOJibKO A 
2) TOJihKO E 
3) II A, II E 
4) HII A, HII E 
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IlpO'IUmaiime meKCm U 6btnOJIHUme 3U0UHUJl17-J9 

MOJIHHH 

KpaCI1BOe 11 He6e3orracHoe JIBJieHI1e rrp11po,n:bi - MOJIHI1JI - rrpe,n:cTaBJIJieT 

C060ll11CKpOBOll p33pJI,n: B aTMOCcpepe. 

Y)J{e B cepe,n:11He XVIII B. 11Ccne,n:oBaTeJII1 o6paTI1JII1 BHI1MaHI1e Ha BHeliiHee 

cxo,n:cTBO MOJIHI111 c 3JieK'Ip11'1ecKoil 11CKpoil. BhiCKa3biBaJIOCh rrpe.n:rroJIO)J{eHI1e, 

'ITO rpo30Bhie o6naKa HecyT B ce6e 6oJihlll11e 3JieKTp11'1eCK11e 3apJI,n:hi 11 MOJIHI1JI 

eCTb fl1faHTCKaJI 11CKpa, Hl1'1eM, KpOMe pa3MepOB, He OTJ111'1alOI.I.\aJICJI OT 11CKpbl 

Me)J{.n:y lllapaMI1 3JieKTpocpopHoil Malll11Hhi. Ha 3TO yKa3biBaJI M.B. JloMOHOCOB, 

3aHI1MaBllll1llCJI 113y'leHMeM aTMOCcpepHOfO 3JieK'Ip11'1eCTBa. 

JlOMOHOCOB IIOC'Ip011JI «rpOMOBYlO Mallli1HY» KOH,n:eHCaTop, 

HaX0.!1:11Bllll1llCJI B ero Jia6opaTOp1111 11 3apJI)J{aBllll1llCJI aTMOCcpepHblM 

3JieK'Ip11'1eCTBOM IIOCpe,n:CTBOM IIpOBO,n:a, KOHeii KOTOpOrO 6biJI BbJBe,n:eH 113 

IIOMel.l.\eHI1JI 11 IIO.D:HJIT Ha BbJCOKOM llleCTe. Bo BpeMJI rp03bJ 113 KOH,n:eHCaTOpa 

MO)J{HO 6biJIO 113BJieKaTb 11CKpbi. TaKMM o6p330M, 6biJIO IIOK33aHo, 'ITO rpo30Bbie 

06JiaKa ,n:eilCTBI1TeJihHO HeCYT Ha ce6e orpOMHblll 3JieKTp11'1eCK11ll 3apJI,n:. 

Pa3Hbie qacTI1 rpo30Boro o6naKa HecyT 3apJI,n:hi p33HhiX 3HaKOB. llal.l.\e Bcero 

HI1)J{HJIJI qacTh o6naKa ( o6pal.l.\eHHaJI K 3eMne) 6hiBaeT 3apJI)J{eHa OTP11IIaTeJihHO, a 

BepXHJIJI - IIOJI0)1{11TeJibHO. Il03TOMY eCJII1 ,n:Ba 06JiaKa C6JII1)J{alOTCJI p33H011MeHHO 

3apJI)J{eHHbiMI1 'laCTJIMI1, TO Me)J{.n:y HI1M11 1IpOCKaKI1BaeT MOJIHI1JI. 

O,n:HaKo rpo3oBoil pa3pJI,n: MO)J{eT rrpo1130HT11 11 11Ha'le. IIpoxoM Ha,n: 

3eMJieil, rp030BOe 06JiaKO C03,n:aeT Ha ee IIOBepXHOCTI1 60JibliiOll 

11H.!I:YIII1pOBaHHblll 3apJI,n:, 11 1103TOMY o6JiaKO 11 IIOBepXHOCTb 3eMJIM o6p33yiOT ,n:Be 

o6Kna,n:KI1 6oJihliiOro KOH,n:eHcaTopa. HarrpJI)J{eHI1e Me)J{.n:y o6naKOM 11 3eMneil 

.!I:OCTI1raeT HeCKOJibKI1X MI1JIJII10HOB BOJibT, 11 B B03,n:yxe B03HI1KaeT CI1JlbHOe 

3JieKrp11'1ecKoe rrone. B pe3yJihTaTe MO)J{eT rrpmnoilTI1 rrpo6oil, T .e. MOJIHI1JI, 

KOTOpaJI y,n:ap11T B 3eMJilO . Ilp11 3TOM MOJIHI1JI 11HOr,n:a rropa)J{aeT JIIO,n:eil, ,n:oMa, 

.n:epeBbJI. 

fpOM, B03HI1KalOIII11ll IIOCJie MOJIHI111, 11MeeT TaKOe )J{e IIp011CX0)J{.!I:eHI1e, 'ITO 

11 rpecK rrp11 rrpocKaKMBaHI111 11CKpbi. OH IIOJIBJIJieTcJI 113-3a Toro, 'ITO B03,n:yx 

BHY'fP11 KaHana MOJIHI111 CI1JlbHO p330rpeBaeTCJI 11 paClll11pJieTCJI, OT'Iero 11 

B03HI1KaiOT 3BYKOBbie BOJIHbl. 3TI1 BOJIHbi, OTpa)J{aJICb OT 06JiaKOB, rop 11 ,n:pyr11x 

06beKTOB, C03,n:aiOT .!I:J111TeJibHOe MHOfOKpaTHOe 3XO, 1103TOMY 11 CJiblliiHbl 

rpOMOBbie paCKaTbl. 
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¢>11131/lKA 9 KJ13CC (1333- 10/16) 

[J2J MoJIHI1JI- :no 

A. 3JieK'Ipl1'IeCKI1ll p33pJI,n: B aTMOCcpepe. 

E. 113JIY'IeHI1e cBeTa o6naKoM, 11MeiOI.I.\11M 6oJibllloil 3JieKrp11'1ecKI1il 3apJI,n:. 

IlpaBI1JlbHblll OTBeT: 

1) TOJibKO A 
2) TOJibKO E 
3) 11 A, 11 E 
4) Hl1 A, Hl1 E 

[!!] Ha,n: 3eMJiell BI1CI1T 06JiaKO, IIOBepXHOCTb KOTOpOrO, o6pameHHaJI K 3eMJie, 

3apJI)J{eHa rroJIO)J{I1TeJibHO. KaKoro 3HaKa 3apJI,n: 6y,n:eT 11MeTb rroBepxHOCTh 3eMJII1 

B 3TOM MeCTe? 

1) IIOJ10)J{I1TeJibHblll 

2) O'Ip11IIaTeJibHbiM 

3) 3apJI,n: 6y,n:eT paBeH HYJIIO 

4) 3HaK 3apJI,n:a 3aBI1CI1T OT BJia)J{H0CTI1 B03,n:yxa 

Ilpu 6bmo;menuu 3aOanuR 19 c pa36epnymbt.M om6emoM ucnollb3yiime 6JlaH« 
om6emo6 .M! 2. 3anumume CHU'IUJla HOMep 3aOaHUJl, a 3ameM om6em na nezo. 
IlollHbtii om6em Oo!l:m:en 6Klli0'1Umb ne mOJlbKO om6em na 6onpoc, no u ezo 
pa36epnymoe, JlOZU'IeCKU C6Jl3UHHOe o60CH06UHUe. 

CJ:U Mo)J{eT JII1 rrp01130HTI1 pa3pJI,n: (MOJIH11JI) Me)J{.n:y .D:BYMJI o,n:I1HaKOBhiMI1 lllapaMI1, 

HeCyiii11MI1 paBHblll O,n:HOI1MeHHbiM 3apJI,n:? 0TBeT IIOJICHI1Te. 
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Om6emoM K 3aOaHURM 20-23 Jl6JlJlemcR noc!leOo6ameJlbHOCmb ~ul/Jp, «omopbte 
CJleOyem 3anucamb 6 6JlaHK om6emo6 .M! 1 cnpa6a om HOMepa 
coom6emcm6yWU~rezo 3aOanuR, na'luHaR c nep6oii Kllemo'IKU, 6e3 npo6e!lo6, 
3anRmbtX u opyzux oonoRnumellbHbtX cuM60ll06. Ka:m:Obtii CUM60ll nuurume 
6 omOe.nbnoii KJlemo'IKe 6 coom6emcm6uu c npu6eOeHHblMU o6pa3~aMu. 

OD .Il:JIJI Ka)!(,n;oro cp11311'!ecKoro rroHJITI1JI 113 rrepBoro cTon6ua rro.n;6ep11Te 

COOTBeTCTBYIOIIJ,I1ll I1p11Mep 113 BTOpOrO CTOJI6ua. 

3arri1IIII1Te B Ta6JI11UY Bhi6paHHhie 1.(11cppb1 ITO)l; COOTBeTCTBYIOIIJ,I1MI1 6yKBaMI1. 

<l>H3fiqECKHEITO~TH~ 

A) cp11311qecKaJI Ben11q11Ha 

E) e.n;I1Hnua cp11311qecKoii BeJII1qi1Hhi 

B) cp113~eCKI1ii rrp116op 

0TBeT: 
A 

1) 
2) 
3) 
4) 
5) 

E 

ITPHMEPhl 

KyJIOH 

aTOM 

110HI13aui1JI 

3Hepr11JI 

,ll;0311MeTp 

B 
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¢>11131/lKA 9 KJ13CC (1333- 12/16) 

B OTCyTCTBI1e TeiTJIOI1epe,n;aql1 ra3, HaXO)l;JIIIJ,11llCJI B COCy,n;e C llO)l;BIDKHbiM 

I10pii1HeM, paCIIII1p11JICJI. Y CTaHOBI1Te COOTBeTCTBI1e Me)!()l;y cp11311qeCKI1MI1 

BeJI~I1HaMI1 11 11X B03MO)!(HbiMI1 ll3MeHeHI1JIMI1 rrp11 3TOM. 

3arrllllll1Te B Ta6JI11UY Bbi6paHHbie 1.(11cppb1 ITO)l; COOTBeTCTBYIOIIJ,eii 6yKBOll. l..l,11cppb1 

B OTBeTe MOryT ITOBTOpJITbCJI. 

<l>H31-P-IECKA51 BEJIWIHHA 

A) Macca ra3a 

E) rrnoTHOCTh raJa 

B) BeyrpeHHJIJI 3HepmJI raJa 

0TBeT: 
A 

XAPAKTEPH3MEHEH~ 

1) yBeJII1qi1Jiach 

2) yMeHblliMJiaCb 

3) He 113MeHI1JiaCh 

B 
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[}D Ha p11cyHKe rrpe,ll;cTaBJieH rpacjmK 3aBHC11MOCTI1 MO,ll;ymr cKopocTI1 v OT BpeMeHI1 t 
)l;mi TeJia, )l;BI1)!(Yll\efOC~ rrp~MOJII1HellHO B 11HepU:11aJihHOll CI1CTeMe OTC'IeTa. 

M v,c 
3 

2 

A D E 

0 2 3 4 5 6 7 8 ~c 

HcrroJih3Y~ )l;aHHhie rpacj)11Ka, Bhi6epHTe 113 rrpe)l;JIO)!(eHHoro rrepeq~ i>aa BepHhiX 

yTBep)!(,ll;eHI1~. YKa)!(I1Te 11x HOMepa. 

1) Ha yqacTKe DE Teno .L\BI1ranoch paBHOMepHo. 

2) Ha116onhrnee ycKopeHI1e Teno 11Meno Ha yqacTKe AB. 
3) B 11HTepBane BpeMeHI1 oT 6 ,ll;O 8 c Teno rrpornno rryTh 6 M. 

4) Ha yqacTKe CD KI1HeTI1'1eCKaH :mepr115! Tena yMeHhrnanach . 

5) B 11HTepBane BpeMeHI1 oT 0 ,ll;O 2 c Teno rrpornno rryTh 6 M. 

0TBeT: 
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¢>11131/lKA 9 KJ13CC (1333- 14/16) 

0[] Y'leHI1K rrpoBen 113MepeHI1~ rrep11o)l;a Kone6aHI1il cj}11311'1ecKoro Ma~THI1Ka )l;JI~ 
.L\BYX cnyqaeB. Pe3yJihTaThi orrhiTOB rrpe)l;cTaBJieHhi Ha p11cyHKe. 

II= 25 CM 

---o---
m 1 = 100 r 

/2 =1M 

--4·- -
m 1 = 100 r 

OrrhiT 1. OrrhiT 2. 
TI = 1 c T2 = 2 c 

Bh16ep11Te 113 rrpe,ll;JIO)!(eHHoro rrepe'IH~ i>aa YTBep)!(,ll;eHI1~, KOTOphie 

COOTBeTCTBYIOT pe3yJihTaTaM IIpOBe,ll;eHHhiX 3KCI1ep11MeHTaJihHhiX Ha6JIIO,ll;eH11ll. 

YKa)!(I1Te 11x HOMepa. 

1) IJep110,[( KOJie6aH11ll Ma5!THI1Ka 3aBI1CI1T OT )l;JII1Hhl HI1TI1. 

2) Ilp11 yBeJII1'1eHI111 )l;JII1Hhl HI1TI1 B 4 pa3a rrep110,[( KOJie6aHI1ll yBeJII1'111BaeTC~ 

B 2 pa3a. 

3) IJep110,[( KOJie6aH11ll MaHTHI1Ka Ha JlyHe 6y)l;eT MeHhllie, 'leM Ha 3eMJie. 

4) IJep110,[( KOJie6aHI1ll Ma~THI1Ka 3aBI1CI1T OT reorpacj}11'1eCKOll lliHpOThl 

MeCTHOCTI1. 

5) IJep110,[( KOJie6aH11ll MaHTHI1Ka He 3aBI1CI1T OT MaCChi rpy3a. 

0TBeT: 

He 3a6yi>bme nepenecmu omaembt na 3adaHUR 1-18 u 20-23 a 6JtaHK omaemoa 
.M!l. 
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J(RR om6ema na 3aOaHUJl 11acmu 3 (3aOaHUJl 24-27) ucnOJlb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna'lalla HOMep 3aOaHUJl, a 3ameM om6em na nezo. 
OmBembi 3anucbi6aume 'li!m«o u pa36op'lu6o. 

O±J Orrpe)J,emne 3JieKTplf1lecKoe corrponmneHlie pe3l1CTopa R 1• )..(llil 3Toro co6epl1Te 

3KCIIepl1MeHTaJibHYIO ycTaHOBKy, IICII0Jlb3YH IICTOqHJIK TOKa, BOJibTMe1p, 

aMrrepMe1p, KJIJOq, peOCTaT, COe)J,JIHJITeJibHbie IIpOBO)J,a II pe3IICTOp, 

o6o3HaqeHHDirr R 1• IIpii IIOMOIIIII peocTaTa ycTaHOBIITe B uerrii CIIJIY TOKa 0,3 A. 
B 6naHKe OTBeTOB: 

1) HapiicyiiTe 3JieKTpiiqecKyro cxeMy 3KcrrepiiMeHTa; 

2) 3arriirnme cpopMyny )J,JIH pacqeTa 3JieKTplf1lecKoro corrpoTIIBJieHIIH; 

3) yKa)J{IITe pe3yJioTaTbi II3MepeHIIH HarrpH)J{eHIIH rrpii CIIJie TOKa 0,3 A; 
4) 3aiiiiiiiiiTe qiicJieHHOe 3HaqeHIIe 3JieKTpiiqecKoro corrpoTIIBJieHIIJL 

3aoanue 25 npeocma6JlRem co6oii 6onpoc, na «omopbtii neo6xoOuMo oamb 
nucbMeHHblii omBem. IlollHblii omBem Oo!l:m:en cooep:m:amb ne mollbKO omBem 
na Bonpoc, no u ezo pa36i!pnymoe, llOZU'Iec«u C6R3annoe o6ocno6anue. 

OD EnoqHaH riipllilH)J,a crraHHa II3 naMrroqeK )J,JIH KapMaHHoro cpoHapH. IIpii 

BKJIJOqeHlili 3TOIT fliplli!H)J,bl B CeTb Ha Ka)J{)J,YIO 113 JiaMrroqeK IIpiiXO)J,IITCH 

HarrpH)J{eHIIe He 6onee 4 B. OrracHo JIII, BbiKpYTIIB O.LI;HY II3 naMrroqeK, cyeyTo 

B rra1p0H rraneu? )..(JIH crrpaBKII: CIIJia TOKa B riipJIHH)J,e He 6onee 2,5 A, 
a COIIpOTIIBJieHIIe IIaJibiJa HeCKOJibKO COTeH OM. 0TBeT IIOHCHIITe. 
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J(RR 3aOanuii 26-27 neo6xoOUMO 3anucamb no!lnoe pemenue, 6Klll0'1a10m,ee 
3anucb «pam«ozo ycR06UJl 3aOa'IU (J(ano), 3anucb ljJopMyll, npuMenenue 
«omopblX neo6xoOUMo u oocmamo'IHO ORR pemenuR 3aOa'lu, a ma«:m:e 
MameMamu'lec«ue npeo6pa3o6aHUJl u pac'li!mbi, npu6oORm,ue K 'IUCll060MY 
omBemy. 

OD C JIO)J,KII paBHOMepHo IIO)J,THriiBaiOT KaRaT, rro.~~;aHHDirr Ha 6apKac. IIepBOHaqanoHO 

JIO)J,Ka II 6apKaC IIOKOIIJIIICb, a paCCTOHHIIe Me)J{.LI;y HIIMII 6oiJIO 55 M. Orrpe)J,eJIIITe 

rryro, rrporr.~~;eHHDirr JIO)J,KOrr .11;0 BC1peqii c 6apKacoM. Macca JIO)J,KII 300 Kr, Macca 

6apKaca 1200 Kr . CorrpoTIIBJieHIIeM BO)J,bi rrpeHe6peqo . 

[32] )..(Be crriipanli 3JieK1pOIIJIIITKII corrpoTIIBJieHIIeM no 10 OM Ka)J{)J,aH coe)J,IIHeHbi 

IIOCJie)J,OBaTeJibHO II BKJIJOqeHbl B CeTb C HaiipH)J{eHlieM 220 B. l.£epe3 KaKOe BpeMH 

Ha 3TOIT IIJIIITKe 3aKIIIIIIT BO)J,a MaCCOIT 1 Kr, HaJIIITaH B aJIIOMIIHIIeByiO KaC1piOJIIO 

MaCCOIT 300 r, eCJIII IIX HaqaJibHaH TeMrrepaTypa COCTaBJIHJia 20 ° C? IJOTepHMII 

3Hepriiii Ha HarpeBaHIIe OKpy)J{aromero B03.LI;yxa rrpeHe6peqb. 
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HOMEP KHMI L_ __________ __j 

rocy)J.apCTBeHH3H (HTOrOBaH) 3TTeCT3l.J,HH 

no <I>H3HKE 

BapuauT .N'!! 1334 

HHCTPYKLIHH no BbiDOJlHCHHIO pa6oTbi 

Ha BhiiiOJIHeHMe 3K3aMeHal\MOHHOH pa60Thi no cpl:!3MKe OTBO.L\l:!TCH 3 qaca 

(180 Ml:!Hyr). Pa6oTa COCTOl:!T l:!3 3 qacTeH, BKJIIOqaiOll\l:!X B ce6H 27 3a,[(aHl:!H. 

l.JacTh 1 co,L\ep)KHT 19 3a,[(aHl:!H (1- 19). K Ka)K,[(OMY l:!3 rrepBhix 18 3a,[(aHl:!H 

I1pl:!BO,L\l:!TC5! qeTbipe Bapl:!aHTa OTBeTa, l:!3 KOTOpbiX TOJibKO 0 ,[\l:!H BepHbiH. 0TBCT 

Ha 3a,[(aHne 19 qacTM 1 3aiTl:!CbiBaeTcH Ha 6naHKe NQ 2. 
l.JaCTb 2 CO,[(ep)Kl:!T 4 3a,[(aHl:!H C KpaTKl:!M OTBeTOM (20- 23). 0TBCTbl Ha 

3a,[(aHl:!5! qacTei1 1 l:! 2 yKa)Kl:!Te cHaqan a Ha Jil:!CTax c 3a,[(aHl:!5!Ml:! 

3K3aMeHal\l:!OHHoi1 pa6oThi, a 3aTeM rrepeHeCl:!Te B 6naHK NQ 1. Ecn l:! B 3a,[(aHl:!l:! 

B KaqecTBe OTBeTa Tpe6yeTC5! 3alll:!CaTb llOCJie,[(OBaTCJlbHOCTb 1..\l:!cpp, rrpl:! rrepeHOCe 

OTBCTa Ha 6JiaHK CJIC,[(yCT YKa3aTb TOJibKO 3TY ITOCJIC,L\OBaTCJlbHOCTb, 6e3 3all51TbiX, 

rrpo6eJIOB l:! rrpoql:!X Cl:!MBOJIOB. 

l.JaCTb 3 CO.L\Cp)Kl:!T 4 3a,[(aHl:!5! (24- 27), Ha KOTOpbiC CJIC.L\YCT ,[(aTb 

pa3BepHyThiH OTBeT. 0TBeThi Ha 3a,[(aHMH qacTM 3 3arrMChiBaiOTCH Ha 6naHKe NQ 2. 
3a,[(aHl:!e 24 3KCrrepl:!MeHTaJibHOe, l:! ,[(Jl5! ero BbiiiOJIHeHl:!51 He06XO,L\l:!MO 

BOCI10Jlh30BaThC5! Jia6opaTOpHbiM o6opy.L\OBaHl:!eM. 

Ilpl:! Bbiql:!CJieHl:!5!X pa3pernaeTC5! l:!CI10Jlb30BaTb HerrporpaMMl:!pyeMhiH 

KaJihKYJIHTOp. 

IlpM BhiiTOJIHeHMl:! 3a,[(aHl:!H Bhi MO)KeTe rroJih30BaTbC5! qepHOBl:!KOM. 

06pall\aCM Barne BHl:!MaHl:!e Ha TO, qTO 3alll:!Cl:! B qepHOBHKe He 6y,L\yT 

yql:!TbiBaTbC5! rrpl:! Ol\eHl:!BaHl:!l:! pa60Tbl. 

CoBeTyeM Bbii10JIH5!Tb 3a,[(aHl:!5! B TOM I10p5i,[(Ke, B KOTOpOM OHM ,[(aHbl. ,Il,JIH 

3KOHOMl:!l:! BpeMeHl:! rrporrycKaHTe 3a,[(aHl:!e, KOTOpoe He y,[(aeTC5! BblllOJIHl:!Tb Cpa3y, 

l:! rrepeXO.L\l:!Te K CJIC.L\YIOll\eMy. Ecnl:! rrocne BhiiTOJIHCHl:!51 Bcei1: pa60Thi y Bac 

ocTaHeTcH BpeMH, Bhi CMO)KeTe BepHyThCH K rrporryll\eHHhiM 3a,[(aHHHM. 

naJIJibl , rronyqeHHbie BaMl:! 3a BblllOJIHCHHbie 3a,[(aHl:!5!, cyMMl:!pyiOTC5!. 

IlocTapaJ1:TeCb BblllOJIHl:!Tb KaK MO)KHO 60JiblliC 3a,[\aHl:!H l:! Ha6paTb Hal:!60JiblliCC 

KOJil:[qCCTBO 6aJIJIOB. 

)/( e.nae.M ycnexa! 
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HmKe rrplme,[(eHhi crrpaBoqHhie ,[(aHHhre, KOTOphre MoryT ITOHM06MThCH BaM rrpM 

BblllOJIHeHl:!l:! pa60Tbl 

,Il,eCHTH'IHbiC DpHCTaBKH 

Hal:!MeHOBaHl:!e 06o3HaqeHl:!e MHO)Kl:!TeJib 

rMra r 109 

Mer a M 106 

Kl:!JIO K 103 

reKTO r 102 

caHTl:! c w-2 
Ml:!JlJll:! M 10 3 

Ml:!KpO MK 10 6 

HaHO H 10 9 

KoucTaHTbl 

ycKopeHl:!e cBo6o,[(Horo rra,[(eHl:!H Ha 3eMJie 
M 

g=10 -
c2 

2 

rpaBl:!Tal\l:!OHHa5! I10CT05!HHa5! G=6 7·10- 11 H·M 
' 2 

Kr 

CKOpOCTb CBeTa B BaKyyMe c =3 ·108 ~ 
c 

3JieMeHTapHbi H 3JieKTpl:[qeCKl:!H 3apH.L\ e =1,6·10- 19 Kn 

IIJ10THOCTb 

6eH3l:!H 710 Kr ,L\peBeCMHa (cyxaH 400 Kr 
M3 COCHa) M3 

Clll:!pT 800~ 
M 3 

rrapaqmH 900~ 
M 3 

KepOCl:!H 800~ 
M3 

ne,[( 900~ 
M3 

MaCJIO Mallll:!HHOe 900~ 
M3 

aJIIOMl:!Hl:!H 2700~ 
M3 

BO,L\a 1000~ 
M3 

MpaMop 2700~ 
M3 

MOJIOKO 1..\eJibHOe 1030 ~ 1..\l:!HK 7100 ~ 
M M 

BO,L\a MOpCKm! 1030 ~ CTaJib, )KCJIC30 7800 ~ 
M M 

fJll:!l\epl:!H 1260 ~ Me,[\b 8900 ~ 
M M 

PTYTb 13 600 ~ CBl:!Hel\ 11350 ~ 
M M 
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Y,JJ;eJibHaH 

TeiiJIOeMKOCTb 4200~ TeiiJIOTa 2, 3 ·1 06 )];)!{ 
BO,U:bl KT·°C rrapoo6pa3oBaHmi BO,U:hi Kr 

TeiiJIOeMKOCTb 2400~ TeiiJIOTa 9, 0 ·1 05 )];)!{ 
cm1pTa KT·°C rrapoo6pa3oBamur CIII1]JTa Kr 

TeiiJIOeMKOCTb 2100~ 3, 3 ·1 05 )];)!{ TeiiJIOTa IIJiaBJieHIU! Jlb,U:a 
Jib ,a: a KT·°C Kr 

TeiiJIOeMKOCTb 920~ TeiiJIOTa rrnaBnemur 2, 5 ·1 0 4 )];)!{ 
aJIIOMHHID! Kf·°C CBHHIIa Kr 

TeiiJIOeMKOCTb 500~ 5, 9 ·1 0 4 )];)!{ TeiiJIOTa IIJiaBJieHIU! OJIOBa 
CTaJII1 Kf· °C Kr 

TeiiJIOeMKOCTb 420~ 7' 8 ·1 0 4 )];)!{ 
6pOH3bl 

TeiiJIOTa IIJiaBJieHHJI CTaJII1 
Kf· °C Kr 

TeiiJIOeMKOCTb 400~ 2 9 . 1 0 7 )];)!{ 
IIHHKa Kf· °C 

TeiiJIOTa cropaHHJI CIII1pTa ' Kr 

TeiiJIOeMKOCTb 400~ TerrnoTa cropaHHJI 4 6 . 1 0 7 )];)!{ 
Me,U:H KT ·°C KepOCHHa ' Kr 

TeiiJIOeMKOCTb 230~ TerrnoTa cropaHHJI 4,6 ·107 )];)!{ 
OJIOBa KT ·°C 6eH3HHa Kr 

TeiiJIOeMKOCTb 130~ 
CBHHIIa KT· °C 

TeMnepaTypa nJiaBJieuuH TeMnepaTy Ja KuneuuH 

CBHHIIa 327 oc BO,U:bl 100 oc 
OJIOBa 232 oc CIII1pTa 78 oc 
Jib ,a: a oac 

0M·MM
2 

Y,JJ;eJibHOe 3JieKTpH'lecKoe conpoTHBJieuue, (rrp11 20 °C) 
M 

cepe6po 0 ,016 HHKeJIHH 0,4 

Me,n:b 0 ,017 HHXPOM ( CIIJiaB) 1' 1 
aJIIO MI1HI1IT 0,028 cpexpanb 1,2 

)KeJie3o 0,10 

I HopMaJibHble ycJIOBHH: ,n:aBJieHHe 105 
ITa, TeMrreparypa 0 ac 
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Ilpu 6btnOJtnenuu 3aOanuii c 6bt6opoM om6ema (1-18) U3 'lembtpex 
npeOJto:JICeHHblX 6apuanmo6 6bt6epume ooun 6epHbtii. B 6JtaHKe om6emo6 .M! 1 
nocma6bme 3HaK «X» 6 Kllemo'IKe, noMep Komopoii coomBemcmByem noMepy 
6bt6pannozo BaMu omBema. 

ITJ Ha pHcyHKe rrpe,n:cTaBJieH rpacpHK 3aBHCHMOCTH ycKopeHHJI a OT BpeMeHH t ,n:lli! 

TeJia, ,U:BI1)!{YlllerocJI IIpJIMOJIHHeiTHO. 

a, M!Cl 

6 

3 

0 

- 3 

- 6 

I v 
1 

\ 
2 3 4' 5 

~ t, c 

\ 

PaBHOMepHOMY ,n:BH)!{eHHIO coOTBeTCTByeT HHTepBan BpeMeHH 

1) OT 0,0:0 1 C 

2) OT 1 ,n:o 3 C 

3) OT 3 ,n:o 4 c 

4) OT 4 ,0:0 6 C 

HMeeTCJI ,n:Be yrrpyr11e rrpy)!{HHhi. K rrepBorr rrpy)!{HHe rrpHJIO)KeHa CHJia 4 H, a KO 

BTOpOH - 2 H. Ilp11 3TOM y,n:JIHHeHHe rrepBOIT rrpy)!{HHbl OKa3aJIOCb B 2 pa3a 

66JiblllHM. CpaBHHTe )!{eCTKOCTh k1 rrepBorr rrpy)!{HHhi c )!{eCTKOCThiO k2 BToporr 

rrpy)!{HHbl. 

1) k1 = kz 
2) k1 = 2kz 
3) 2kl = kz 

1 
4) k1 = -kz 

4 
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CHapJI,n; Maccoli m BhiJieTaeT 113 CTBOJia opy,n;11JI BBepx no.n; yrnoM K rop1130HTY co 

CKOpOCTblO V 11 Ha HeKOTOpoli BbiCOTe h pa3pbiBaeTCJI Ha OCKOJIKI1. 

ConpoTI1BJieHI1e B03,n;yxa npeHe6pe)!(I1MO MaJIO. K11HeTI1'1.ecKaJI :mepr11JI cHapJI,n;a 

Henocpe,ll;CTBeHHO nepe,n; pa3pbiBOM paBHa 

2 

1) 
mv 

2 

2) mgh 
2 

3) 
mv mgh+-

2
-

2 

4) mv ---mgh 
2 

Ha p11CYHKe )l;aHbl rpacjJ11K11 3aB11Cl1MOCTI1 CMeiiieHI1JI X OT BpeMeHI1 t np11 

KOJie6aHHJIX .n;Byx MaJITHI1KOB. CpaBHI1Te nep110.L\hi KOJie6aHI1li MaJITHI1KOB T1 11 T2 • 

X 

1 

\ I r\ I 
0 

) v ---~ \ I 

1\ I 1"""- f\_ .A -1 t 

\ J \ J 

[TI CnJIOIIIHOli IIIap11K 113 napacjJ11Ha cHa'lana noMeCTI1JII1 B cocy.n; c Maiii11HHhiM 

MaCJIOM, a 3aTeM- B COCY.L\ C BO)l;Oll. Ilp11 3TOM B COCy,n;e C BO)l;Oll CI1Jia ApX11Me,n;a, 

,n;eliCTBYIOIIIaJI Ha IIIap11K, 

1) He l13MeHI1JiaCb, a 06'beM norpy)!(eHHOH B )!(11,ll;KOCTb lJ.aCTI1 IIIap11Ka 

yMeHbiiii1JICJI 

2) He H3MeHI1JiaCh, a 06'heM norpy)!(eHHOll B )!(11,ll;KOCTh 'faCTI1 IIIap11Ka 

yBeJII1'1.11JICJI 

3) yBeJIH'I.l1JlaCb, a 06'beM norpy)!(eHHOH B )!(11,ll;KOCTb lJ.aCTI1 IIIap11Ka yMeHbiiii1JICJI 

4) yMeHhiiii1Jiach, a o6neM norpy)!(eHHoli B )!(11)l;KOCTh qacTI1 IIIap11Ka yBeJII1'li1JICJI 
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EyThiJib C BO)l;Oll MaCCOH m CT011T Ha nony JII1cjJTa. l.£TO np01130H,ll;eT C )l;aBJieHI1eM 

BO)l;bl Ha )l;HO 6yThiJII1 I1pl1 )l;BI1)!(eHI111 JII1cjJTa C ycKopeHI1eM a BHI13 113 COCTOJIHI1JI 

nOKOJI? 

1) He 113MeHI1TCJI 

2) yMeHbiiii1TCJI 

3) yBeJII1'1.11TC JI 

4) yBeJII1'1.11TCJI, ec1111 a< g; 

OCTaHeTCJI rrpe)I(HI1M, eCJII1 a = g 

[TI KaKOH 113 Bl1)l;OB Tei1Jionepe,n;a'll1 CBJI3aH C nepeHOCOM BeiiieCTBa? 

1) TOJibKO TenJionpOBO)l;HOCTb 

2) TOJihKO KOHBeKII11JI 

3) TOJihKO 113JIY'I.eHI1e 

4) KOHBeKII11JI 11 TenJIOnpOBO,ll;HOCTh 

Ha p11CYHKe np11Be,n;eH rpacjJ11K 3aBI1CI1MOCTI1 TeMnepaTypbi t BO,ll;hl OT BpeMeHI1 'r 

np11 HOpMaJihHOM aTMOCcjJepHOM ,n;aBJieHI111. 

t, °C r 
150 

100 

50 )J{ 

0 5 10 15 2Q'r, MI1H 

KaKoe 113 yTBep)!(,n;eHI1li JIBJIJieTCJI uesepHMM? 

1) Y'l.aCTOK EB cooTBeTcTByeT npo11eccy Kl1neHI1JI BO.L\hl. 

2) B npoiiecce, cooTBeTCTBYIOIIIeM yqacTKY .IJ,E, BHyrpeHHJIJJ: 3Hepr11JI CI1CTeMhi 

BO,n;a- nap yMeHhiiiaeTCJI. 

3) Y'l.aCTOK E)J{ COOTBeTCTByeT I1pOIIeccy OXJia)!()l;eHI1JI BO)l;hl. 

4) B npoiiecce, coOTBeTCTBYIOIIIeM Y'faCTKY EB, BeyrpeHHJIJI 3Hepr11JI CI1CTeMhi 

BO,ll;a- nap He 113MeHJieTCJI. 

CKOJihKO 3Hepr1111 Heo6xo,n;I1MO ,n;JIJI nnaBJieHI1JI KYCKa onoBa Maccoli 2 Kr, B3JITOro 

np11 TeMnepaType 32 °C? 

1) 92 K.Il,)!( 

2) 118K.IJ,)!( 

3) 210K.IJ,)!( 

4) 920 K.Il,)!( 
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O.n;HoMy II3 .n;Byx o.n;IIHaKOBbiX MeTarrJIIIqecKIIX rnapiiKOB coo6IIJIIJIII 3ap5!.n; -2q, 
.n;pyroMY - 3ap5!.n; +Sq. 3aTeM rnapiiKII coe.n;IIHIIJIII rrpoBO.D;HIIKOM. KaKIIMII cTaHyT 

3ap5!.D;bi rnapiiKOB rrocJie coe.n;IIHeHII5!? 

1) O.D;IIHaKOBbiMII II paBHbiMII + 3q 

2) O)J;IIHaKOBblMII II paBHblMII +6q 
3) o,n;IIHaKOBbiMII II paBHbiMII + 1 Oq 
4) 3apM rrepBoro rnapiiKa - 0, BToporo - +6q 

AJIIOMIIHIIeBa5!, )!(eJie3Ha5! II HIIXpOMOBa5! IIpOBOJIOKII, IIMeiOIIJIIe O)J;IIHaKOBble 

pa3Mepbl, COe)J;IIHeHbi rraparrJieJibHO II IIO)J;KJIIOqeHbl K IICTOqHIIKY TOKa. Ha 

KaKOH II3 IIpOBOJIOK 6y.n;eT BbJ,D;eJJ5!TbC5! IIpii IIpOXO)!(,D;eHIIII 3JieKrpiiqecKOrO TOKa 

Haii60Jibiiiee KOJIIIqecTBO TeiJJIOTbi 3a O.D;HO II TO )!(e BpeM5!? 

1) Ha aJIIOMIIHIIeBOll 

2) Ha )!(eJie3HOH 

3) Ha HIIXpOMOBOH 

4) Ha BCeX Tpex IIpOBOJIOKax 6y,n;eT Bhi,D;eJI5!ThC5! O)J;IIHaKOBOe KOJIIIqeCTBO 

TeiJJIOTbl 

KaK HarrpaBJieHa CIIJia, ,n;eli:CTBYIOIIJa5! Ha IIpOBO)J;HIIK C TOKOM, KOTOpblll 

HaXO)J;IITC5! B MarHIITHOM IIOJie Me)!(,D;y IIOJIIOCaMII IIOJIOCOBbiX MarHIITOB ( CM. 

piiCYHOK)? 

1) BBepx j 
2) BHII3 t 
3) HarrpaBo ~ 

4) HaJieBO ~ 

[JIJ AKKOMo.n;au:IIH rJia3a qeJioBeKa ( crroco6HOCTh rJia3a rrpiicrroco6JI5!ThC5! K 

pa3JIIIqHhiM paccT05!HII5!M rrpii paccMarpiiBaHIIII rrpe.n;MeToB) ocymecTBJI5leTc5! 3a 

cqeT II3MeHeHII5! 

1) pa3Mepa 3paqKa 

2) CBOHCTB CeHaTKII 

3) rey6IIHbi rJiaJHoro .n;Ha 

4) KpiiBl13Hhl xpyCTaJIMKa 
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Ha BeJIOCIIrre.n;e ycTaHOBJieH reHepaTop, Bhipa6aThiBaiOIIJMH 3JieKTpiiqecKyiO 

3HepriiiO ,n;M ,n;Byx rrocJie,n;oBaTeJibHO coe,n;IIHeHHbiX JiaMrr. B Ka)!(.n;oli JiaMrre CIIJia 

TOKa 0,3 A rrpii Harrp5!)!(eHIIII Ha Ka)!(.n;oli JiaMrre 6 B. 3a KaKoe BpeM5! reHepaTop 

Bbipa6aTbiBaeT 3HeprrriO, paBHYIO 25,92 K)..()!(? 

1) 1 qac 

2) 1,5 qaca 

3) 2 qaca 

4) 3 qaca 

MarHIITHoe rroJie MO)!(HO o6Hapy)!(IITb rro ero .n;elicTBIIIO Ha 

A. Herro,n;BII)!(Hbie 3JieKrpiiqecKIIe 3ap5!.D;hl. 

E. MarHIITHYIO cTpeJIKy. 

IIpaBIIJibHbiM 5!BJI5!eTc5! OTBeT 

1) TOJibKO A 2) TOJibKO E 3) II A, II E 4) HII A, HII E 

KaKOH(-IIe) II3 OIIhlTOB )J;OKa3hiBaeT(-IOT), qTO KOJIIIqeCTBO TeiiJIOThl, He06XO)J;IIMOe 

)J;JI5! HarpeBaHTI5! BeiiJeCTBa, 3aBIICMT OT po.n;a BeiiJeCTBa? 

A. )..(JI5! HarpeBaHII5! Ha 3JieKTpiiqeCKOH IIJIIITKe 100 r BO)J;hl OT KOMHaTHOH 

TeMIIepaTyphi )J;O TeMIIepaTyphi ee KIIIIeHII5! IIOTpe60BaJIOCh 60Jihiiie BpeMeHII, qeM 

.D;JI5! HarpeBaHII5! 100 r MacJia OT KOMHaTHoli TeMrrepaTyphi .n;o TeMrrepaTyphi ero 

KIIIJeHII5!. 

E. B rrpo11ecce HarpeBaHII5! B o,n;IIHaKOBbiX ycJIOBII5!X B TeqeHIIe 5 MIIH 100 r BO.D;bi 

II 100 r MaCJia, B35!TbiX IIpii KOMHaTHOH TeMrrepaType, MaCJIO HarpeJIOCb )J;O 

6oJihrneli TeMrrepaTypoi. 

1) TOJibKO A 

2) TOJibKO E 
3) II A, II E 
4) HII A, HII E 
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lJpO'IUmaiime meKCm U 6btnOJIHUme 3U0UHUJl17-J9 

IIOJIHpHbiC CHHHHH 

Xopomo 113BeCTHO, 'ITO B MecTax 3eMHoro mapa, pacnono)!(eHHhiX 3a 

CeBepHhiM 11J111 IO)!(HhiM nonj[pHhiM KpyroM, BO BpeMj[ non~Hoi1 HO'll1 Ha He6e 

BCnhiXI1BaeT CBe'leHI1e pa3H006pa3HOH OKpaCKI1 11 cpopMhl. 3TO 11 eCTh non~HOe 

CI15[HI1e. I1HOf)J;a OHO 11MeeT BI1)J; O)J;HOpO,!l;HOH .n;yr11, HenO)J;BI1)!(H0ll 11J111 

nynhC11pyiOIII,eil; 11H0f)J;a KaK 6hi COCT011T 113 MHO)!(eCTBa ny'lell pa3HOH )J;ni1Hhl, 

KOTOphie nepeni1BaiOTC5[, CBI1BaiOTC5[ B B11,!l;e neHT 11 T.n. QBeT 3TOfO CBe'leHJ1j[ 

)!(enToBaTo-3eneHhiil, KpacHhiil, cepo-cp11oneTOBhiil . )l,onroe BpeMj[ np11po.n;a 11 

np011CXO)!()J;eHI1e noAApHhiX CI1~HI1ll OCTaBaJII1Ch 3ara)J;O'IHhiMI1, 11 TOnhKO He)J;aBHO 

OHO 6biJIO 06'b~CHeHO. Y )J;aJIOCh ycTaHOBI1Th, 'ITO noAApHbie CI1~HI1~ B03HI1KaiOT Ha 

BhiCOTe OT 80 ,!1;0 1000 KM Ha)J; 3eMneil, 'laiii,e BCero Ha BhiCOTe OKOnO 100 KM. 

)l,anhme 6biJIO BhNCHeHO, 'ITO nOAApHbJe CJ1j[HI1~ npe.n;cTaBn~IOT C060il CBe'leHI1e 

pa3pe)!(eHHhiX fa30B 3eMHOH aTMOCcpepbi. 

bhiJia 3aMe'leHa CB~3h Me)!(,!l;y non~pHhiMI1 CI1~HJ1j[MI1 11 p~,!l;OM .n;pyr11x 

~BneHI1il. MHoroneTHI1e Ha6niO.n;eHI1~ noKa3aJII1, 'ITO nep110)J;hi MaKC11MaJihHOil 

'laCTOThi nOAApHhiX CI1~HI1ll peryn~pHO nOBTOp~IOTC~ qepe3 npOMe)!(yTKI1 

B 11,5 neT. B Te'leHI1e Ka)!(,!l;OfO TaKOrO npOMe)!(yTKa KOnl1'leCTBO non~HhiX 

c11~H11il cHa'lana OT ro.n;a K ro.n;y y6hiBaeT, a 3aTeM Ha'li1HaeT B03pacTaTh, 'IT06hi 

qepe3 11,5 neT )J;OCTI1fHYTh MaKC11MyMa. 

0Ka3aJIOCh, 'ITO TaK)!(e nep110,!1;11'leCK11, C nep110)J;OM 11,5 neT, MeH~eTC~ 

cpOpMa 11 nonO)!(eHI1e TeMHhlX miTeR Ha COnHe'IHOM )J;I1CKe. Ilp11 3TOM B fO)J;hl 

MaKCI1MyMa COnHe'IHhiX n~TeH, 11n11, KaK fOBOp~T, B fO)J;hl MaKCI1MaJihHOH 

COnHe'IHOH aKTI1BHOCTI1, MaKC11MyMa )J;OCTI1faeT 11 KOnl1'leCTBO nOn5[pHhlX CI15[HI1H. 

TaKyiO )!(e nep110)];11'IHOCTh 11MeeT 11 KOnl1'leCTBO MarHI1THhiX 6yph, OHO TO)!(e 

)J;OCTI1raeT MaKCI1MyMa B fO)J;hi C Hai160nhmeil COnHe'IHOH aKTI1BHOCThiO. 

ConocTaBnAA 3TI1 cpaKThi, y'leHhie np11mn11 K BhiBo.n;y, 'ITO n5[THa Ha ConHIJe 

~BMIOTC~ TeMI1 MeCTaMI1, OTKy.n;a C OrpOMHOll CKOpOCThiO Bhi6paChJBaiOTC~ B 

npocrpaHCTBO nOTOKI1 3ap~)!(eHHhiX 'laCTI11J - 3neKrpOHOB. Ilona.n;a~ B BepXHI1e 

cno11 Hameil aTMoccpephi, 3neKrpOHhi, o6na.n;aiOIII,I1e 6onhmoil 3Hepr11eil, 

110HI1311pyiOT COCTaBn5[JOIII,11e ee fa3hl 11 3aCTaBn5[JOT I1X CBeTI1ThC~. 

3ap~)!(eHHhie 'laCTI11Jhi, 11CnycKaeMhie ConHIJeM, no.n;xo.n;~ K 3eMne, 

nona.n;aiOT B 3eMHOe MarHI1THoe none. Ha )J;BI1)!(YII1,11ecj[ B MarHI1THOM none 

3neKTp0Hhl .n;eilCTByeT Cl1na JiopeHIJa, KOTOpa~ OTKnOAAeT 11X OT nepBOHa'laJihHOrO 

HanpaBneHI15[ )J;BI1)!(eHI15[. bhinO noKa3aHO, 'ITO 3ap5[)!(eHHhie 'laCTI11Jhi, 

OTKnOH5[eMhie MafHI1THhiM noneM 3eMnl1, MOryT nona.n;aTh TOnhKO B np11nOn5[pHhie 

o6nacTI1 3eMHoro mapa. 3Ta Teop115[ xopomo cornacyeTcj[ c 6onhmi1M 

KOnl1'leCTBOM cpaKTOB 11 ~BMeTC~ B HaCTO~III,ee BpeM~ 06III,enp11H~TOH. 
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¢>11131/lKA 9 KJ13CC (1334- 10/16) 

[J2J IIonj[pHoe CI15[HI1e - 3TO 

A. CBe'leHI1e pa3pe)!(eHHhiX fa30B 3eMHOH aTMOCcpepbi. 

b. 3neKrp11'IeCKI1ll TOK B 3neKTpOni1Te, KOTOphiM ~Bn~eTC~ Bna)!(Hhlll B03)J;yX. 

IIpaBI1nhHhiM ~Bn~eTc~ OTBeT 

1) TOnhKO A 

2) TOnhKO E 

3) 11 A, 11 E 

4) Hl1 A, Hl1 E 

IloAApHoe CI15[HI1e B03HI1KaeT 

1) B ni060M MeCTe B aTMOCcpepe 3eMnl1 Ha BhiCOTe MeHee 80 KM 

2) B MecTax 3eMHoro mapa 3a CeBepHhiM 11n11 IO)!(HhiM non~HhiM KpyroM Ha 

BhlCOTe OT 80 ,!1;0 1000 KM 

3) TOnhKO Ha cpe,!l;HI1X m11pOTaX Ha BhiCOTe 6onee 80 KM 

4) TOnhKO B MecTax 3eMHoro mapa 3a CeBepHhiM 11n11 IO)!(HhiM nonj[pHhiM 

KpyrOM Ha BhiCOTe 6onee 1000 KM 

Ilpu 6bmo;menuu 3aOanuR 19 c pa36i!pnymbl.M omBemoM ucnollb3yiime 6JlaHK 
om6emo6 .H!! 2. 3anuumme cna'IUJla noMep 3aOanuR, a 3ame.M omBem na nezo. 
IlollHblii omBem OOJlJICeH 6KlliO'Iamb ne mollbKO omBem na Bonpoc, no u ezo 
pa36i!pnymoe, JlOZU'IeCKU C6Jl3UHHOe 060CH06UHUe. 

CB5[3aHa n11 nep110)J;I1'IHOCTh non~pHhiX CJ1j[HI1il c conHe'IHoil aKTI1BHOCThiO? 

0TBeT no~CHI1Te. 
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¢>11131/lKA 9 KJ13CC (1334-11/16) 

Om6emoM K 3aOaHURM 20-23 Jl6JlJlemcR noc!leOo6ameJlbHOCmb ~ul/Jp, «omopbte 
CJleOyem 3anucamb 6 6JlaHK om6emo6 .M! 1 cnpa6a om HOMepa 
coom6emcm6yWU~rezo 3aOanuR, na'luHaR c nep6oii Kllemo'IKU, 6e3 npo6e!lo6, 
3anRmbtX u opyzux oonoRnumellbHbtX cuM60ll06. Ka:m:Obtii CUM60ll nuurume 
6 omOe.nbnoii KJlemo'IKe 6 coom6emcm6uu c npu6eOeHHblMU o6pa3~aMu. 

OD .Il:JIJI Ka)!(,n;oro cp11311'!ecKoro rroHJITI1JI 113 rrepBoro cTon6ua rro.n;6ep11Te 

COOTBeTCTBYIOIIJ,I1ll I1p11Mep 113 BTOpOrO CTOJI6ua. 

3arri1IIII1Te B Ta6JI11UY Bhi6paHHhie U:11cppb1 ITO)l; COOTBeTCTBYIOIIJ,I1MI1 6yKBaMI1. 

<l>H3fiqECKHEITO~TH~ 

A) cp11311qecKaJI Ben11q11Ha 

E) e.n;I1HIIua cp11311qecKoii BeJII1qi1Hhi 

B) cp113~eCKI1ii rrp116op 

0TBeT: 
A 

ITPHMEPhl 
1) MOIIJ,HOCTb 113JiyqeHI1JI 

2) 11H)l;I1BI1)l;yaJibHblll ,ll;0311Merp 

3) eCTeCTBeHHaJI 

pa,ll;110aKT11BHOCTb 

4) anbcpa-qacTI1ua 

5) ,ll;)!(OYJib 

B 
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¢>11131/lKA 9 KJ13CC (1334- 12/16) 

[}I] B OTCyTCTBI1e TeiTJIOI1epe,n;aql1 ra3, HaXO)l;JIIIJ,11llCJI B COCy,n;e C llO)l;BIDKHbiM 

I10pii1HeM, C)!(aJII1. Y CTaHOBI1Te COOTBeTCTBI1e Me)!()l;y cp11311qeCKI1MI1 BeJII1qi1HaMI1 11 

11X B03MO)!(HbiMI1 113MeHeHI1JIMI1 rrp11 3TOM. 

3arri1IIII1Te B Ta6JI11UY Bbi6paHHbie U:11cppb1 ITO)l; COOTBeTCTBYIOIIJ,I1MI1 6yKBaMI1. 

[(11cppb1 B OTBeTe MOryT ITOBTOpJITbCJI. 

<l>H31-P-IECKA51 BEJIWIHHA 
A) Macca ra3a 

E) rrnoTHOCTh raJa 

B) BeyrpeHHJIJI 3HepmJI raJa 

0TBeT: 
A 

XAPAKTEPH3MEHEH~ 

1) yBeJII1qi1Jiach 

2) yMeHbiiii1JiaCb 

3) He 113MeHI1JiaCh 

B 
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¢>11131/lKA 9 KJ13CC (1334- 13/16) 

[}D Ha p11cyHKe rrpe,ll;cTaBJieH rpacjmK 3aBHC11MOCTI1 MO,ll;ymr cKopocTI1 v OT BpeMeHI1 t 
)l;mi TeJia, )l;BI1)!(Yll\efOC~ rrp~MOJII1HellHO B 11HepU:11aJihHOll CI1CTeMe OTC'IeTa. 

M v,c 
3 

2 

A D E 

0 2 3 4 5 6 7 8 ~c 

licrrOJih3YH ,ll;aHHhie rpacj)11Ka, Bhi6ep11Te 113 rrpe,ll;JIO)!(eHHoro rrepe'IID! OBa BepHhiX 

yTBep)!(,ll;eHI15!. YKa)!(I1Te 11x HOMepa. 

1) Ha yqacTKe AB Teno .L\BI1ranoch paBHOMepHo. 

2) Ha116oJihiiiee ycKopeHI1e Teno 11Meno Ha yqacTKe CD. 
3) B 11HTepBane BpeMeHI1 OT 6 .L\O 8 c Teno rrpOIIIJIO rryTh 3 M. 

4) Ha yqacTKe CD K11HeTI1'1ecKaH 3Hepr115! Tena He H3MeHMach. 

5) B 11HTepBane BpeMeHI1 oT 0 ,ll;O 2 c Teno rrpoiiiJIO rryTh 3 M . 

0TBeT: 
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¢>11131/lKA 9 KJ13CC (1334- 14/16) 

0[] Y'leHI1K rrpoBen 113MepeHI1~ rrep11o)l;a Kone6aHI1il cj}11311'1ecKoro MaHTHI1Ka )l;JI~ rpex 

cnyqaeB. Pe3yJihTaThi orrhiTOB 113o6pa)!(eHhi Ha p11cyHKe. 

lJ 

---o---
mJ 

!2 !2 

--n-- --0--
mJ m2 

OrrhiT 1. OrrhiT 1. OrrhiT 1. 
Ilep110.L\ Kone6aHI1il T1 Ilep110.L\ Kone6aHI1il Ilep110,ll; KOJie6aHI1H 

T2>T1 T3 = T2 

Bh16ep11Te 113 rrpe,ll;JIO)!(eHHoro rrepe'IHH OBa yrBep)!(,ll;eHI15!, KOTOphie 

COOTBeTCTBYIOT pe3yJihTaTaM rrpOBe,ll;eHHhiX 3KCI1ep11MeHTaJihHhiX Ha6JIIO,ll;eHI1ll. 

YKa)!(I1Te 11x HOMepa. 

1) Ilep110,[( KOJie6aH11ll Ma5!THI1Ka 3aBI1CI1T OT )l;JII1Hhl HI1TI1. 

2) Ilp11 yBeJII1'1eHI111 )l;JII1Hhl HI1TI1 B 4 pa3a rrep110,[( KOJie6aHI1ll yBeJII1'111BaeTC5! 

B 2 pa3a. 

3) Ilep110,[( KOJie6aH11ll Ma5!THI1Ka Ha JlyHe 6y)l;eT MeHhiiie, 'leM Ha 3eMJie. 

4) Ilep110,[( KOJie6aHI1ll Ma5!THI1Ka 3aBI1CI1T OT reorpacj}11'1eCKOll IIIHpOThl 

MeCTHOCTH. 

5) Ilep110,[( KOJie6aH11ll Ma5!THI1Ka He 3aBI1CI1T OT MaCChi rpy3a. 

OTBeT: 

He 3a6yiJbme nepenecmu omBembt na 3aiJanuR 1-18 u 20-23 6 6JlaHK omBemoB 
.M!l. 
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¢>11131/lKA 9 KJ13CC (1334- 15/16) 

J(RR om6ema na 3aOaHUJl 11acmu 3 (3aOaHUJl 24-27) ucnOJlb3yiime 6JlaHK 
om6emo6 .M! 2. 3anumume cna'lalla HOMep 3aOaHUJl, a 3ameM om6em na nezo. 
OmBembi 3anucbt6aume 'li!m«o u pa36op'lu6o. 

O±J HcrroJib3Y5l KapeTKY (6pycoK) c KpiO'IKOM, ~liHaMoMerp, Ha6op 113 Tpex rpy3oB, 

HarrpaBJI5llOIIJYlO perrKy, C06ep11Te 3KCIIep11MeHTaJibHYlO ycTaHOBKY ~lli! 

l1CCJie~OBaHl15l 3aBl1Cl1MOCTl1 CliJlbl rpeHl15l CKOJib)!(eHl15l Me)!(~ KapeTKOIT l1 

IIOBepXHOCTblO rOp1130HTaJibHOIT perrKli OT CliJibl HOpMaJibHOrO ~aBJieHl15l. 

0rrpe~eJil1Te CliJIY TpeHl15l CKOJih)!(eHl15l, IIOMeiiJa5l Ha KapeTKY IIOO'Iepe~HO O~liH, 

~Ba l1 Tpli rpy3a. )J,JI5I orrpe~eJieHl15l BeCa KapeTKH C rpy3aMH BOCIIOJib3YITTeCh 

~HHaMOMeTpOM. 

B 6JiaHKe OTBeToB: 

1) C~eJiarrTe pHCYHOK 3KCIIepHMeHTaJibHOIT ycTaHOBKH; 

2) yKa)!(HTe pe3yJibTaTbl H3MepeHHIT BeCa KapeTKH C rpy3aMH H CliJlbl TpeHH5l 

CKOJlb)!(eHH5l ~Jl5l Tpex CJiyqaeB B BH~e Ta6JIHI . .\bl (HJIH rpaqmKa) ; 

3) ccpopMyJilipyrrTe BbiBO~ 0 3aBl1Cl1MOCTl1 CliJlbl TpeHl15l CKOJlb)!(eHl15l Me)!(~y 

KapeTKOIT l1 IIOBepXHOCTblO perrKli OT CliJlbl HOpMaJibHOrO ~aBJieH115l. 

3aoanue 25 npeocma6JlRem co6oii Bonpoc, na Komopbtii neo6xoOUMo oamb 
nucbMeHHbiii omBem. IlollHbiii omBem Oo!l:m:en cooep:m:amb ne mollbKO omBem 
na Bonpoc, no u ezo pa36i!pnymoe, Rozu•tec«u C6Jl3annoe o6ocno6anue. 

QD ITo~ raiiKy rro~KJia~hiBaiOT rnHpoKoe MeTaJIJIH'leCKoe KOJihl.\O (TaK Ha3hiBaeMyro 

rnarr6y) . l13MeHHTC5l JIH rrpH 3TOM (H eCJIH H3MeHHTC5l, TO KaK) CHJia ~aBJieHH5l Ha 

~eTaJih, CKpeiiJI5leMylO 60JITOM? 0TBeT II05ICHHTe. 
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¢>11131/lKA 9 KJ13CC (1334- 16/16) 

J(RR 3aOanuii 26-27 neo6xoOUMO 3anucamb no!lnoe pemenue, 6Klll0'1a10m,ee 
3anucb «pam«ozo ycR06UJl 3aOa'IU (J(ano), 3anucb ljJopMyll, npuMenenue 
«omopblX neo6xoOUMo u oocmamo'IHO ORR pemenuR 3aOa'lu, a ma«:m:e 
MameMamu'lec«ue npeo6pa3o6aHUJl u pac'li!mbt, npu6oORm,ue K 'IUCll060MY 
omBemy. 

OD C JIO~KH paBHOMepHo rro~T5lrHBaJOT KaHaT, rro~aHHhirr Ha 6apKac. IIepBOHa'laJihHO 

JIO~Ka H 6apKaC IIOKOHJIHCb, a paCCT05IHHe Me)!(~y HHMH 6biJIO paBHO 55 M . Macca 

JIO~KH 300 Kr. Orrpe~eJIHTe Macey 6apKaca, ecJIH H3BeCTHO, 'ITO ~o Bcrpe'IH 

c JIO~Korr OH rrporneJI rryTh B 11 M. CorrpoTHBJieHHeM BO~hi rrpeHe6pe'lh . 

[32] )..(Be CIIIipaJili 3JieKrporrJil1TKl1 corrpoTHBJieHlieM rro 10 OM Ka)!(~a5l coe~liHeHbi 
rrapanneJibHO 11 BKJIIO'leHbi B ceTb c Harrp5I)!(eHlieM 220 B. 1Jepe3 KaKoe BpeM5l 

3aKHIIHT BO~a MaCCOIT 1 Kr, HaJIHTa5l B aJIJOMHHHeByJO KaCrplOJIJO MaCCOIT 300 r, 
eCJIH Ha'laJibHa5l TeMrrepaTypa COCTaBID!Jia 20 ° C? IIoTep5IMH 3HeprHH Ha 

HarpeBaHHe OKpy)!(aJOIIJero B03~yxa rrpeHe6pe'Ib. 
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