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<pE,L(EPAJIbHbIH UEHTP TECTHPOBAHI15I 

"'00 9000BapHaHT no 4>R3HKe Ng 2m' @
 
HHCTPYKIUUl 110 BLInOJIHeHIUO pa60TLI 

)J,nll BhmOllHeHlliI 3K3uMeHaUHoHHoi1: pa60ThI 110 iP1I3HKe OTBO,l.\HTCJl 

3,5 'laca (210 MIUlyr). Pa60Ta COCTOMT li3 3 'laCTei1:, BKJIID'laIOLUHX 

36 3a.n:aHHH. 

qacTJ, 1 co.n:eP)j<HT 25 3a.n:amrii (AI-A25). K K<DK)lOM)' 3aJJ:umno 

.n:ueTCll 4 BapuaHTu OTBen, H3 KOTOphIX npaRHJIbHhlrr TOJIhKO O,[(HII. 

qUCTh 2 cOJJ.ep)KHT 5 3U)\UHlIll (B I-B5), HU KOTophle CJIe.n:yeT JJ.UTh 

KpUTKHH OTBeT. )J,rur 3aJJ.uHuH BI U B2 OTReT Heo6xo)\UMO 3amlcaTh B 

BU.l:\e Ha60pa llVliPP, a JJ.ll!l 3aJJ.aHHH B3-B5 - B BI1JJ.e 'lliCJIa. 

qUCTh 3 COCTOI1T 1136 3a.n:a'l (CI-C6), )J.JI5{ KOTOphIX Tpe6yeTcJl JJ.aTb 

pa3BepHyThIe pemeHHll. 

TIpu BhIflOJIHeHliH 3aJJ.amIii B3-B5 'lacnr 2 3Ha'lemle uCKoMorr 

BeJII1'UIHbr cJIe.n:yeT BhIpa3HTb B Tex ej(I1HHuaX epH3WJ.eCKJ1X Bellli'lUH, 

KOTophle YKa3UHhI R yCJIOBUI1 3a)\aIlIHl. ECJIH TaKoro YKa3aHIDl HeT, TO 

3Ha'leHHe BenH'-lHllhI cne.n:yeT 3aIIllcaTb B Me:Jl()J.)rHapOJJ.HoH CHCTeMe 

e)lUHllU (el1). l1pH BbPIHCneHllH pa3peurueTC.lI HCIIOJIh30BaTh 

HerrporpaMMlipyeMhIH KaJIbKYll!lTOp. 

BHI1MaTeJIhHO npOlurraUTe Ka)J{):\oe 3aJJ.aHue U npeJJ.llarUeMhle 

BapHUHThI OTBeTa, eCJHr OHU I1MeIOTC.lI. OTBeqaHTe TOJIbKO IIOCJIe Toro, 

KaK HLI nOHJIJIH Borrpoc R rrpOalI8JIH3HpOBaJIH Bce B8pHaHTbI OTBeT8. 

BbIIIOJIH.lIIrTe 38JJ:aHHl! B TOM nOp)lJJ.Ke, B KOTOpOM OHU .n.8HbI. EcnH 

KaKoe-TO 3a,ll.atIHe BhI3bIB8eT y Bac 3aTpYJJ.HeHue, IIporrycTHTe era. K 
nporryrn:eHHLIM 3aJJ.aHRJJM M6:JKHO 6y.n.eT BepHYThCiI, eCllR y Bac 

OCTaHeTC.lI BpeMll. 

3a BLIOOnHeHl1e pa3JUllfHhIX no CllO:JKHOCTH 3a.naHHH .n.aeTCll O,[(HH 

IIJIH 60JIee 6aJlJIOB. EannbI, rron)"lellHble BaMll 38 BhlI10JIHeHHble 

38):(aHHJl, CyMMHpyIOTCH. ITocTapaHTeCh BbmOJIHIITh K8K MO)KHO 60JIbllle 

38J(armli Ii na6paTh Han60JIblllee KOnH'leCTBO 6aJIJIOB. 

lKeJIUeM ycnexa! 

HH:JKe rrpI1BeJ(eUbI CrrpaBO'lHble .n.aHHble, KOTopbIe MoryT 

nOHaJ(OOHTLCll BaM I1pH BhInOJIHeH11H pa60Tbi. 

'02009 <l>EAEPAJJhHhlilllEHTP TECTHI'OBAHfUl.
 
KonHPOBAHI1E. I'ACnPOCTPAHEHI1E H I1CnOJJh·iOBAflfIE ~E3 mlCbMEHHoro PA3PEllIEHJ.1Jl
 

O,Ej\EPAJJhllOrO U.EHTI'ATECTHPORAlIIf~HE).(OnYCKAETCJl
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HaUMCIlO 0603I1a'J.e MHO)({H- HaHMellO On03ua'le MllO)({H-

BaHlie Hlie TeJI!> BallHe HHe TeJl!> 

rl1ra l' \0 9 
MllJillM M 10-3 

Mera M ]0 6 MH[(pO MK 10-6 

KliJIO I< J03 HaHO H 10 9 

,l.\eUI1 ,l.\ JO-J nl1KO n 10-12 

caHTH C 10 2 aTTO a 10-1& 

KOHCmalllllbl 

'lHcno rc n = 3,14 

yCKopeHlIe CBooo,UHoro na,l.\eHlilI Ha 3eMJIe g= 10 M/C
2 

rpaBIITaUHOHHaK nOCTOJlHHaK G= 6,7-10
11 

H-M
2
/Kr

2 

ral0BaK rrOCTOJlHHall R = 8,31 ,1I>Ki(MOJII.-K) 

rrOCTOJlHHaJI bOJIbl\M3Ha k= \,38'1O-23 )1;xJK 

110CTOllHHaK ABoraJJ:po NA = 6'1023 MOJIb
1 

CIWpOCTb ClleTa B BaKyyMe c=3·\0&M/c 

K03!p<pHl\l1eHT nponOpUHOHaJIbHOCTII B 3aKOHe k = _1_= 9. 109 H-M2 !KJI2 

KynoHa 47t:Eo 

3apllJJ: 3JIel.<TpOHa e=-1,6·IO-19 Kn 

nOCTOllHHali llnaHKa h = 6,6'10
34 

.II.lK·;; 

COOm1l0UieUUe Me;JlCoy ptl3JlU'lllbIMll eOll/llll{aJflll 

TeMnepaT)'jJa OK =-273,15°C 

aTOMHall e/l.I1HI1l\a MaCCbl \ a.C.M. = \ ,66· ]0
27 

Kr 

\ aTOM Hall e).\I1HHua MaCCbl 3KBHBaneHTHa 931,5 M3B 

1 3neKTpOHBOJIbT 1 3B = 1,6.10
19 

.II.lK 

I Macca 'lUClnlt/( 

3JJeKTpoHa 9,I·lO'·3I Kr "" 5,5·10-4 a.e.M. 

rrpoToHa 1,673.10
27 

KI' "" 1,007 a.e.M. 

HeHTpOHa 1,675.10
27 

Kr;:o; 1,008 a.e.M. 

IIJlol1lHocJnb 

BO).\1.1 1000 n/r-i aJIlOMI1HII!! 2700 Kr/M
3 

KepOCI1Ha 800 KrlM
J )KClle3a,CTaJlI1 7800 n/M

3 

al~eTOHa 790 Kr/M
J 

Ilo{).Mtlflbllble yC.f106UJl )laBJleHHe 10
5 

TIa, TeMfiepaTYpa DOC 

YOe.nblllVl 

TenJIOeMkocTb BO)lhI 4,2.10 J .II.}[(/(Kr.K) 

TemlOeMlWCTh CBHHL\a 130 )J.)K/(Kr·K) 

TefllloeMKOCTb onODa 230.II.}[(/(Kr·K) 

TeflJlOeMKOCTh )Kene3a 460,U)K/(Kr·K) 

Tel1JIOTa rrapoo6pu30BaHIIJ! BO).\hl . 2,3.10 6 .II.}[(/Kr 

TeIlJIOTi\ nnallneHI1Jl CBHHua 2,5· 10 4 )J.}[(/ICr 

TennOTa nnallneHl1l1 onOBU 5,9.\0 4 )J.)Ic!Kr 

Tel1JIOTa f1nallJIeHllJ! nb.lla 3,3·10 
5 

.II.)\(/Kr 

,g 2009 <J>EJ\EPAJlbHhl1\ \lEHTP TECTIIPODAIIIIJI. 
KOIIJ-lI'OB."'IUIE PACnl'OCTPAHEIlI1E J.1I1CnOJlh30DAHHE 6E3 lTl1ChMEHHOro I'AJPEWEHlln 

'I'Ej\EPAJlhllOrO L(EHTPA TECTIlPODAHl1Jl HE J\OflYCKAETCn 



<DH3IlKa, 11 KJIacc (2 - 3 I 16)	 <D1l3IlKa, II KIlacc (2 - 4 I 16) 

JrIOJUlpHaJI,lIacca 

a30Ta 28· I0-3 Kr/MOJIh B03iJ.YXa 29.10-3 IT/MOJIh
 
aproHa
 40·' 0-3 

Kr/MOJIh KI1CJIOp0.l..\a 32.10-3 IT/MOJIh 
BOJ.VIHIJX napoB 18.10-3 Kr/MOJIh JII1TIfJl 6· 10-3 Kr/MOJIh 
reJIIfJl 4.10-3 

Kr/MOJlb HeOHa 20· 10-3 Kr/MOJIh 

3uepZlIH flOKOR 3JleKTpOH3 0,5 M3B 

HeihpoHa 939,6 M3B 

npoToHa 938,3 M3B 

Jltlpa BO.L\0p0.L\a IH 938,3 M3B Jl.L\pa 6epIfJlJ1HJl 9Be 8392,8 M3BI 4 

JI.L\pa .L\eHTeplfJl 
I
2H 1875,6 M3B ll.L\pa 60pa I~B 9324,4 M3B 

JI.L\pa TpIlTIfJI 3H 2809,4 M3B ll.L\pa a30Ta 14N1	 7 13040,3 M3B 

llJtpa reJIIfll 4
2 

lIe 3727,4 M3B JI.L\pa KI1CJlOp0.L\a I ~ 0 13971,3 M3B 

Jl.L\pa JlIfTIfJI ~Li 5601,5 M3B JI.L\pa KHCJIOp0.L\a I~ 0 15830,6 M3B 

JI.L\pa JII1TIfJl ~ Li 6533,8 M3B Jltlpa <poc¢opa i~ P 27917,1 JvbB 

3UO/lCILMOCmb tUlOlfIHOClfI/I P lUlCblll{ell1l0Z0 OOORHOZO napa om me.Mnepamypbl 
t,OC I -5 I 3 I 6 I 9 I 12 I 15 I 18 I 25 I 50 

3 p, l'!M I 3,2 I 6,0 I 7,3 I 8,8 I 10,7 I 12,8 I 15,4 I 23,0 I 83,0 

T~tnepumypu nnaBJlellllR 

o	 flTHl.{a JleTHT na)J. nOBepXHOCThlO 3eMJIH C nOCTOHHHOH CKOpOCThlO. 

KaKoe yTBepiK)J.eHlle 0 CHIlax, )J.eHCTByIOIT(HX B 3TOT MOMeHT Ha llTHny, 

5lBJUleTCll npaBHIlhHhlM? CHCTeMY OTC'leTa, CB.H3aHH)'lO C 3eMJIeH, 

C'lH.TaHTe HHepIJ;HaJIhHOH:. 

I)	 CHIla T>OKeCTH, )J.eHCTBylOIT(a5l Ha rrTlcu.J;y co CTOPOHhI 3eMJIH, 

rrpeHe6pCiKHMO MaJIa no cpaBHeHHlO C paBlIO)J.eHCTByIOII{eH CHIlOH, 

)J.eHcTBylOll.(ea na nTHny co CTOpOHhI B03.n.yxa. 

2) CHIla TIDKeCTH, )J.e.n.CTBYI0IT(a5l Ha ITTHI.()' co CTOpOHhI 3eMJIH, paBHa 

apXHMe)J.OBO.n. CHIle, )J.eaCTBylOIT(err Ha Hee co CTOpOHhI B03.n.yxa. 

3) PaBliO)J.eH:CTBymIT.\lUI Bcex CHIl, )J.errCTBYIOIT.\HX Ha rrTHIJ;y, paBHa 0... 
4) Ha nTHU;Y He )J.errCTByeT cwa TIDKeCTH BO BpeM5l IIOIle-ra. 

,[(JI5l orrpe)J.eIleHlUI K03¢¢HIJ;HeHTa TpeHlUI CKOIlhiKeHlUI Il MeiK)J.y~ 
rOpmOHTaJIhHOrr IIIlOCKOCThIO CTOIla H rrOBepXHOCThlO 6pycKa npOBO,!l.5!T 

HeCKOIlhKO 3KCnepHMeHTOB, BO BpeM5l KOTOphIX 6pyCOK MaCCOH: 

M = 200 r, HarpyiKa5! cBepxy rpY3aMH paJHOH MaCChI m, paBHOMepHO 

l1epeMemalOT C rrOMOll.(hlO )J.HrraMOMeTpa no rrOBep)(JIOCTH CTOIla. 

IToICaJaHHe .L\HHaMOMeTpa F H Macca rpY3a m )J.J1.ll KaJK)J.OrO onhlTa 

3anOC.HT	 B Ta6IlHUy. ITo )J.aHHhlM nrHiBc,neHHOH: Ta6IlHIJ;hI orrpe.nem1Te 

3Ha'leHHe Il.CBIfHl\a 327°C OJlOBa 232°C I 

"4acTb 1 

~OMep OHbITa Nd N22 N23 N24 
F,H 0,4 0,5 0,6 0,7 

In, Kr 0,2 0,3 0,4 0,5 

lIpu 8blnOJlHeUUU 3aOall/lU 'lacmu 1 8 6Jla1lKe 011l8emOB .Nl! 1 /lOO 

TiOMepo.M 8b11l0Jl1lReMOZO 8aA-IU 3aOa1lUR (Al-A25) nocm08bme 

3HaK «x» « KJlemO'lKe, HOMep Komopou coom«emcm8yem uOJllepy 

«b16p01l1l0Z0 8aA-1ll om6emo~ 

@]	 ABTOM06HIlh )J.BHiKeTC51 
UX> Mlc 

B)J.OJlh OCH X Ha pH
30cyHKe rrpHBe)J.eH rpa¢HK 

3aBHCHMOCTH rrpoeKl(HH 
20ero CKOpOCTH Ux OT Bpe

MeHH t.	 HaH)J.HTe rryTh, 

rrpOH.L\eHHhIH aBToM06H 10 

JleM 3a 10 c. 

1)	 125 M o2)	 140 M 

3) 175 M 

4) 250 M 

1) 0, I 2) 0,2 3) 0,5 4) 0,6 

[E]	 Ha Terro MaCCOH 2 lIT, HMeIOIT.\ee HaqaJIhHYJO CKOpOCTh Uo = 3 WC, B 

Te'leHHe 4 C )J.eHCTByeT CI1Jla F, no MO)J.yIlIO paBH<Ul. 2 H. Orrpe)J.eIlHTe 

MO)J.yrrb IlMrryIlbca reIla rrOCIle )J.eficTBHH Ha H~rO CHlIbI F, ecmr 

H3BCCTHO, 'ITO OHa liarrpaBIleHa rrpOTHBorrOIlOiKHO HarrpaBIleHHIO 

HaLJaJIhHO~1 CKOpOCTH TeIla vo.
=~1~=j~~iT--i

I) ° 2) 2 Kf·MlC 3) 8 Kr·Mlc 4) 14 Kf'M/C---i--: -:--I-j 
Pe3HHoBhlll IlIHyp, HMefOIT.\HH rrepBOHa'laJJ.hnyKl )J.JlImy 10 = 40 CM, 

paCT51H)'JlH )J.O )J.J1HHhl I, = 60 CM. KaK H3MeHHTC51 rrOTeHIJ;HaJIhHa5l 

3HeprH5l paCTJInyToro IIlHypa, eCJm ero paCT51H}'Th )J.O )J.JlHlIhl 12 = 50 CM? 

=~:i- -==f:T=1=3	 ~ 
2 4 6 8 10 t, C 

IToTeHIJ;HaJIhHall 3HeprH.lI YMeHhIlII1TC51 

I) B 4 paJa 2) B 2 paJa 3) B 1,5 paJa 4) B 1,2 paJa 

© 2{}(JY '~EIlEPAJILflbli1l.\EIlTP TECTHPOBAfllUI © 2009 <J>EilEPAJlbHbifi l.\EHTP TECTHPOBAHIUI. 
KOflHPOBAHHE, PACIiPOCTPAfJEIlI1E H 11CflOJlb30BAflilE 6E3 IUICLMEHlloro PA3PEllJEHfUl KOllHPOBAIIHE. PACllPOCTPAHEIIHE .IIKllOJlb30BAHI1E 6E3 rll1CbMEHlIom PA3PEWEHHJJ 

<J>EjlEPAJlbliom l.\EHTPA TECHIPOBAHl{)l HE ilOllYCKAETCR <J>EIlEPAJlbHOrO l.\EHTPA TECTHPOBAHI1JJ HE J\OIlYCKAETCJI. 



<1lH3IlKa, 11 KJlacc (2 - 5 / 16) <1lH3HKa, 11 KJlacc (2 - 6 / 16) 

~ Teno COBeprnaeT rapMOHHqeCKHe Kone6aHHH B.n;onh OCH X ITpoeKU:HH 

yCKopeHllil Tena B 3aBHCHMOCTH 01' BpeMeHH MeIDIeTCH B COOTBeTCTBHll C 

ypaBHelmeM ax == - 0,5 cos 21tt, r.n;e Bce !jJU3UqeCKHe BeJIUQUHhI 

BhIpa:>KeIILI B e.n;HflHu:ax CM. qaCToTa KOJIe6aHUll paBHa 

I AIO I ITPH H30XOpHOM npou:ecce H.n;earrhHhIll: raJ HarpeBaeTCH. qTO MO:>KHO 

CI<aJaTb 0 KOJIUqeCTBe TerrnOThI, rrepe,f(aHHOM raJy B 3TOM npou:ecce? B 
orrucaHHOM rrpouecce 

1) 0,5 fu: 2) 1,0 fu: 3) 2rr fu: 4) 
1 

-
21t 

fu 
1) TerrnOTa rro.n;BO,f(HTCH K raJy 

2) TeruroTa OTBO.n;HTCH 01' raJa 

3) Terrno06Men C oKpy:>KalOIIJ,ell: cpe,noH: OTCYTCTByeT 

4) TerrJIOTa MO:>KeT I<aK rrO,f(BO,f(UThCH, TaK U OTBO,nUTbCH 

o )];Ba Op;lUfaKOBhIX 6pycKa, CBH3aHIlhIe HUThIO, ,nBH:>KYTCH rro,n .n;ellCTBueM 

BHeUIHeH: CHlIbI F rro ma,nKoll ..".." . F 
Ha pucyHKe npe)l.CTaBneHa )l.uarpaMMa 

ropH30IlTaJIhllOH: rroBepxIIo- pHC. a ..,I~t 7 7 _ 7 7 »- IAll I p, 105 
ITa 

3aMI<nyToro TepMo,nuHa~lliqeCKoroCTU (CM. puc. a). KaK U3Me
UHKna 1 - 2 - 3 - 4 - 1, no KOTOpOMY 2HUTCH cuna naTH:>KeHllil HUTH, 
pa60TaeT TerrJIOBOll: .n;BHI'aTeJIb. Onpe

,neJIUTe rrone3Hylo pa60ry raJa 3a~6CpO:y~K:>KHa~BT(!Mip:~~~~);~;:; Pd)l II F. O.n;UH UUKJI. 
• • • JJ. 7 7 7 7 7 

IUle HUTH 1) 20 K)];:JK 

_:~Dl
 
: ,3 
I I 
I I 
I I 
I ,I 

2) 40 K)l.:JK o 31) ne U3MeHUTCH 2) B03pacTeT B 1,5 paJa 0,1 0,2 0,3 V, M 
3) 50 K)l.:JK3) B03paCTeT B ~ pa3a 4) B03pacTeT B 4 paJa
 
4) 60 K)l.:JK
 

[ill B 3aKphIToM cocy,ne co,nep:>KUTCH 3,6.1024 MoneKyn reJIllil. B cocy,ne 
TeMlleparypa HarpeBaTeJIJI H)l.earrhHOro TerrJIOBOrO .n;BuraTeJIH KapHOco.n;ep:>KUTCH ra3 B KOJIWleCTBe IAnl 
paBIla 227°C. 3a O,nUH U:UKJI pa60Qee Teno 01' HarpeBaTeJIJI rronyqaeT

I) 0,6 Mom, 2) 1,2 MOllh 3) 6,0 MOJIh 4) 12 Monh KOJIUqeCTBO TenJIOThI 40 OOO)];:>K H cOBeprnaeT pa60Ty 24 000 )];:>K. 

A6cOJIIOTllaJI TeMneparypa XOJIO)l.UJIhHHKa TerrnoBoro ,nBHraTeJIJI paBHa 

1) 73 K 2) 200 K 3) 300 K 4) 473 K 

~ KaKOll yqaCTOK ,nuarpaMMhI, rrpe,n- p 
CTaBJleHIIOH: Ha pucYHKe, COOTBeTCT-


ByeT H30TepMHqeCKoMY npou:eccy B
 
H,LtearrhHOM ra3e?
 [ Al3 KOH.n;elIcaTOp nocToHHIIOH CMKOCTU BHaQarre rro,ncoe.n;UHUJIU K 

1 

HCTOQHUKY HanpH:>KCHH5I 4,5 B, a 3aTeM - K HCTOqHUKY 13,5 B. fIpH1) 1 - 2 
3'l'OM 3HeprHH 3JIeKTpUQeCKOrO nOJIJI KOH.n;eHcaTopa

2) 2 - 3
 
1) YMeHhrnunach B 3 pa3a
3) 3 - 4
 
2) He H3MCHHnaCh
 4) 4 - 1
 
3) YBenHqHJIaCh B 3 pa3a
 

4) YBenUQHJIaCh B 9 pa3T 

2 I 

"---1 

v 

1 

~ 

~ 

41 )7 

o 

I I I I I 

<02009 <I>EIlEPAJlLHblfi L(EHTP TECTHPOBAHI1R. ., 2009 <l>EIlEPAllbHblil L(EHTP TECTI1POBAHHH 
KOflHPOBAHI1E PACflPOCTPAHEHIfE H HCnOJlb30HAHI1E liE3 nl1CbMEHHOro PA3PElUEHI1R KOllliPOBAHIfE, PACI1POCTPAHEIlIfE I1lfCnOJlb30BAHHE £E3 nHcbMEHllorn PA3PEIlJEHI1R 

$EJ1EPAJlbHOrO L(EHTPA TECTfIPOBAHIfH HE IlOnYCKAETCR ' 'I>EIlEI'AJlbHOrO UEHTPA TECTI1POBAHllR HE IlOnYCKAETCJl 



et>lt3ltK', 11 KJWCC (2 -7 I 16)	 et>K3KK', 11 KJlacc (2··8 I 16) 

§] IlOnO)f{J>lTeJIbIIO 

IbMeHlUIc5I JIll 
3ap5I)f{eUHlUI lJaCnu.\a rrOTCp5Ina O)J;HH :meKTpOIl. 

rrpI1 3TOM 3apJI.n <IaCnU:(I,I U KaKHM 06pa30M? 3ap5l.n 
IA171 HailpaBllM nylJ CBeTa JIa3epa 

OIlTl1lJeCKll MeHee IlJIOTHyIO 

113 OIlTI1<ICCKll 60nee IIJJOTI-IOH Cpe,D;bl B 

CpC,D;y rro,D; yrnoM IlatICIlHJI, 60JlblllHM 
lJaCTHI~bI Ilpc.ncnbHoro yrna [.I0JlHOI'O OTpa)f{CHHJI. I1pH 3TOM ]IYlJ CBeTa Ilocnc 

1) YBeJII1lJIUIClI TOro, KaK OKa)J(eTCH na I'paHI1UC .l\BYX Cpe.l\ 

2) YMCHblUI1JlC5I 

3) HC H3MCIIHnCJI 
1) IlonHOCTblO HClJe3HCT 

2) IlOH,D;eT B,D;OJJb I'paHHI:(bI pa3,D;cJIa ,D;Byx cpe.n 
4) MOl' KaK YMeIIbIllHTbC5I, TaK H YBCJI11lJI1TbC5I 3) lJaCTHlJHO oTpa3HTCJI, a lJaCTHlJHO IlOH.lI.eT B.lI.0JlI, rpaUHI:(bl pa3.nena 

,D;Byx cpe,D; 

4) rrOJIHOCTblO B03BpaTllTcH B 60JIcc IlJIOTHyIO cpc):\y 

IA15 I He.naJIeKO 01' rrpJIMoro rrpOBO.nHHKa C 

TOKOM rrpOneTaeT rrOJIO)f{UTenbHO 3a

PJl)f{CHH<UI <IaCTUI.Ia. B TOT MOMCHT, 

KOI'.l\a <IaCTUI.Ia HaXO.l\HTCH B TO LIKe A 
(CM. puc.), BeKTop ee CKOpOCTH 

rrapaJIJIcJIeu rrpOBO.l\HUKY, a .l\CllCT

BYIOll.\<UI Ha Hce CI1JTa JIopeHI.Ia Ha

IlpaBJICna 

A 
./'f \
"-: \, R: I, , 

---,' .--. 
: 0 I 
I 

\ I 
\ 

\ /, 

-v 

-I 
~ B HHCPUllaJIbHOII CllCTeMC OTClJeTa, cBH3aHHoll C 3CMJIell, CBCT 01' 

ncrrO,D;BH)J(Horo I1CTOlJIIHKa pacnpoCTpaHHeTCH co CKOpOCTbIO C. MI1MO 

YJIlf<lHoro ¢OfIaPH rrpoc3)J(acT aBTOM06HJIb C 110CTOHHHOll CKOpOCTblO u: 
rrO.l\bC3)J(aCT (1), OKa3I,IBaCTC5I p5I,D;OM (2) II OThe3)J(aCT (3). B CI1CTCMC 

OTClJCTa, CBJl3aHHOll C MaIlllIIIoll, CKOpOCTI, CBCTa, rrOIla.nalOll.\CI'O B 

MaIllllHY 01' ¢OHapJl B pa3HbIC 1pll IlpOMe~TI<a BpeMCIIll, 

COOTBeTCTBCHHO paBHa 

I) TaK )f{e, KaK H pa.l\uyc-BCK'rop R 
2) rrpOTI1BOrrOJIO)f{HO pa.l\Hyc-BeKTopy R 

1) c + u, 
2) c  U, 

c, 

c, 

c - u 
c + U 

3) no KacaTenbHoll K OKpy)f{UOCTU pa.l\Hyca R na Hac 3) c, C, c 
4) no KacaTenhIIoH K OKpy)f{HOCTH pa.l\I1yca R 01' Hac 4) c  U, c, c  u 

.nBa 3apH)J(clIIlbIX nC60JIbIllllX MeTaJImpleCKllX lllapllKa HaXO).\JlTC5I HaIA191I A161	 B naCT05IllIee BpeMlI BCC 3JleKTpOMarnHTHbie BonHbI pa3.l\eneHbI Ha ceMb paCCTOJlHllii 3 M .l\pyr 01' .l\pyra. 3apH.l\ rrepBOI'O IllapHica paBcn 

OCIlOBHI,IX .l\Itana30HOB: peHTI'eIIOBCKoe, BH.l\HMoe, HI13KOlJaCTOTIlOe, ql = 10 MKKrr, 3apH.l\ BTOpOro q2 =- 20 MKKrr. BhIlJIICJIliTe M0.l\YJIL CllJIbI 
I1HqlpaKpaCIIoe, raMMa-, YJIbTpa{pHOJlCTOBOC H3JIY<IefIHe H paJ:(lIOBOJIHhI. B3aHMO,D;cllCTBHH MC)J().\y lllapllKaMll. 
KaKHe .l\l1ana30HhI I1MCIOT .l\JII1HY BOJIIIhI, MeHbIllyIO, lJCM y BI1.l\I1MOI'O 

1) 0,2 H 2) 0,6 H 3) 1,2 H 4) 1,6 H
cRcTa? 

1) pa.l\I10BOJIHbI, yJIbTpa¢HOJIeTOBOC H pelnrcHOBcKOC H3JIY'lcmlc
 

2) ym,rpaqmOJICTOBOe, peliTI'CHOBCKOC H raMMa-If3JIYlJcHHC
 

3) HHqJpaKpaCHoc, pClfTI'CHOBCKoe H I'aMMa-H3JlyqeIlHc
 I A20 I	 I1pH ~-pacna.nc Mpa ll30TOila KaJlHJI t§K 06pa3ycTCJI 5I.npo II30Tona
4) pa.l\HOBOnIlbl, HH3KOlJaCTOTHOC H HH¢paKpacHoc H3JIY'lcI-IHe
 

1) apI'oHa ~J Ar
 

2) apI'oHa UAr
 

3) KaJIbll,HJl iJCa
 
4) KaJILI.IHJl tJCa
 

'0 2U09 ,t,EJ\EPAllbIlLIH I(EH IP '1 ECHIPOBAIHUI '0 2U09 <l>E!\EPAJILHblH I(EHTI' TECTHPOBAIIIIJI 
KOfHII'OIlAIHlE, PACnPOCTI'AIIEIiHE IlilCIIOfll.30BAHI1E 6E3 IIIiCbMEHHoro PA3PElUElUUI KOflHPOBAllIlE, PACOPOCTI'AllEHHE H UCflOllL30DAHHE bE] IlHCbMEllHom I'A]PEWEHHR

'I,E)}EI'AllLltom l\EIITPA THTHI'OBAIIH~ HE AOOYCKAETCJI <l>E)\EPAflbHOro l\EIITI'A TECTHPOBAHl1Jl HE AOnYCKAETC~ 



----

<D11')>IKa, II KJlaee (2 - 10 /16)
<!lmHKa, II KJlace (2 - 9/ 16) 

. [ A21 I Ha pHcyJIKe CXeManlqeCKI1 JIpe.D.CTaBJIeHbI 
1 ~ t2 

3ueprenlqeCKUe ypOBUU TPex CTaQUOHapHLIX 

COCTOHHUH aTOMa H 0603UaqeHhl HeKOTophle 
3B03MO)l(HWe nepeXO.D.hI Me)l(,Ll,y UHMU. KaKaH U3 

CTPeJIOK 0603UaqaeT nepexo.D., COnpOBO)l(.D.alO

111l1licH If3JIyqemieM KBaHTa C uaH60JIbilieH 

3HeprucH? 

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

IA221 ITepuo,[( nonypacna.D.a 11301'orra aJ01'a I]N COC1'aBJUIe1' 10,0 MHH. 1..Jepe3 
4) O).l.HHaKOBoro ,AUaMeTPa U O,AI1HaKOBOH ,AJIIfHbI, no ll3rOTOBJICrUIhlX 113 

Kal<OH rrpoMe~1'oK BpeMeHH OC1'aHe1'CH HepacnaBlIIerlcH rrpHMepHO 
PaJJIUQULIX MaTepHaJIOB 

QeTBep1'b Hcxo,[(Horo 'U1CJIa H).I.ep? 

1) 2,5 MHH 2) 12,5 MHH 3) 17,5 MI1H 4) 20 MUH 

Ha pl1cyHKe IIOKaJaHhl pe3YJIbTaThi 

ll3McpeHllll Hanpll)l(eHHH Ha pe311

ITpu npOBe).l.ellHH 3KcnepHMeU1'aJIhlIblX uCCJIe.D.OBamIH no Ii3YQeHIIlO 

[A2S\	 U,B 

CTope 01' Cl1Jlbl TOKa, TCKYlI.\erO Qe


qloT03ljllpeKTa 6hIDI1 UCrrOJIb30BaHbI: paJJIuQnoe HarrpIDKeHue U Ha pe3 Hero. ITorpelIIHOCTb U3MepeHHH
 

@!J	 4 rT:+-=F~FF:l 
--!----r--T·······l----~·-··-I 

3JIeKTPO).l.ax, pa3Ho06paJHhle MaTepUaJIbl ,nJUI <l>o1'Ol<a1'o,[(a 11 HarrpH)I(eHHll i1U == ± 0,1 B, Cl1Jlhl 3 t·--t-····[---r-~--···i··-··· 
MOHoxpOMa1'lll.JeCKOe OCBellleHlle (PaJJIUQHOH ).I.JIHHbl BOJIHbl A. B TaKa !'J == ± 0,1 A. ITo pe3YJIbTaTaM --'-f---j'!-T-!
PaJJIHl.JHhlX 3KCnepI1MeU1'ax). Bo BpeMH llCCJIe).l.OBamIH 6hlJIO ! \ ill !3KcrrcpHMeIlTa, Ilpe,n:CTaBJIeHIlOrO 2 t ...·-·+-··--·....-·®·.. ·-r·'···· 
yCTaHOBJIeIIO, 'ITO BeJIHl.JUHa pa60Thl BbIxo,[(a 3JIeKTPoHoB H3 BellleCTBa Ha pl1CYHKe, onpe,AemlTe npu6mI

qlOToKaTo,na uaXO,[(IlTCH B npHMo nponoPQI10HaJIbHOH 3aBHCHMOCTU 01'
 ·.··-I--~--t······-+---·II-··1 
QIiCnOBOro 3Ha'IeUHH 

I 

1:·:::::::::-1 

/~~~ 

~~ ~ 
U ¢=~ 

[;] 

He06xoj(HMO 3KCnepl1MeHTaJIbHO yC1'aHOBl11'b, 3aBUCl1T JIll'I A241 
conpOTl1BJIeHUe npOBO,[(llmero npOBO).l.a 01' MaTepl1aJIa, 113 KOToporo OH 

Cj(eJIaH. ):(JUI :ITOH QeJIlI B 3KcnepHMeHTe Heo6xo,AUMO UCrrOJIh30BaTb 

4	 6a30BblH Ha60p 060py,n:OBaHHH (I1CTOQHI1K TOKa, BOJIbTMeTP, aMIIepMeTP, 

KJIlOQ, YCTPOHCTBO C 3a)l(HMaMU ,n:JUI rrpOllo,n:HUKa) H ).I.OnOJIUI1TeJIbHbIH: 

UeCKOJIbKO OTpe3KOB npoBo,n:oB 

1) PaJJII1QHOrO ,llJlaMeTpa, pa3JlHQllOH ,n:JlUHbl H H3roTOBJIeHHhlX 113 

PaJJIHQllhIX MaTepUaJIOB 

2) paJJIH'IHOro ~UaMeTpa H paJJIWIHOH MllHhl, HO 113rOTOBJIeHHbiX U3 

OJ(HOro MaTepUaJIa 

3) PaJJIHQHOra ,[(HaMCTPa, HO o~I1HaKaBoH MHHbI U H3roTOBJleHHbIX 113 

O,AHOra Ma1'epl1aJIa 

3H1'cnbHoe 3HaQelll1e y~enbIloro __._l _ ..l •• ~ ! _ _ 1 
conponmnemUl BemeCTBa, H3 KO

1'opara U3roTOBJIen pe3UCTOp. 113 lj···-·t----[-··-·t··--j··-·--j 
BeCTHO, 'ITa llJlOlI.\a,n:b rrOllepeQHoro o 1 2 3 I,A
 
cmeIlHH pe3UC1'opa paBIIa 0,5 MM

2
,
 

a ~JIUHa 50 CM.
 

2 
1) 0,8 OM'MM 

M 

2 
2) 13 OM'MM , 

M 
2 

3) 8 OM 'MM 

M 
I) MaKCHMaJIbllOH 3Hepnm 3JIeK1lJoHoB, nOKu,[(alOlI.\1IX ljloToKaTO).l.	 2 

4) 13 OM'MM2) 3Hcpnm qloTOUOB ClleTa, nOna.D.aIOlI.\HX ua <l>o1'oKa1'O).l. 
M3) KpacHOH rpaullIJ,hl BelI.\eCTBa, H3 K01'OpOH 113rOTOBJIeH ljlo1'oKaTo,[( 

4) BenHQ~Ulbl UanpH)I(emiH U, npHJIO)l(eHHOrO K 3JIeICTp0j(aM 

'lO' 20()9 <J>Et\EPAJ1lollhIH I-lEIHP TECTI1POBAHH~;0 200" Q'EJ\EPAJ1hHLIH llEHTP TECTHPOBAHH~ 
KOI1l1POBAIIHE. PAcnpOCWAllElIl1E H HcrlOJIL30BAHHE 6El nHChMEHlloro PA31'EWEIIHJlKOIlIWOBAIiHE. PACnpOCTPAHEHHE H jiCnOJlh30BAliHE 6E3 11I1ChMEHIlOro PA3PEUIEHI1~ 

<l>E)jEPAJlhIlOrO l(EIITPA TECTI1I'OBAHI1Jl HE ,QonYCKAETCJlq'EilEPAJlbIIOro l\EllTPA TECTHPOIlAIIM liE t\onYCKAETC~ 



<l>1'"Ka. 11 KJlaee (2 -- II / 16) 

qacTh 2 

Olll6emO./li K KaJlci)oMY U3 3ai)al/Un Bl-B2 6yoem lIeKOmOpaJl nOCfle

006ameflbilOcIlIb /{uljJp. 3my flOCJlei)06amenbllocmb lIaOo 3anucamb 6 

6flailK 011l6em06.M! 1 cnpa6U om 1I0./llepa COOl1l6emcm6ylOU{ezo 

3aOailUJI 6e3 np06en06 U KaKUX-J/u60 CUM60fl06, lla'lUllaJi C nep60U 
KJlemO'lKU. KaJlcoylO l(uljJpy nllUlllme 6 OI1li)eflbllou KJlemO'lKe 6 

coom6emcm6uu C npU6eOellllblJltll 6 6ilailKe 06PU3l{aMU. 

fpYJ O;:J;HOH H TOll )l(e MaCChi pa60'IHll aO;:J;UI1MaeT C aOBepXUOCTI1 3eMJlH ~ 
ua BTOPOH 3TaJK BlIa4ane C rroMow.hlO uerrO)J,B\1)l<HOrO 6nOKa 

(npHKpeJ;IJleUHOrO Bhlilie BToporo 3TaJKa), a 3aTeM - C rroMow.hIO 

nO;:J;BHJKHOro 6nOKa, CTOH Ha BTOpOM 3TaJKe H Bhl6HpaH BepCBKY. KaK 

npa 3TOM U3MeHHIOTCH TaKue xapaKTepHCTI1KH, KaK: COBeplliaeMaH 

nOJle3HaH MexaUH4eCKaH pa6oTa, nplWaraeMaH pa601.JHM, cuna U ;:J;mma 

BepeBKI1, KOTopylO Oll ,l\OnJKeII BhI6paTh npH nO,l\HHTHH rpy3a? 

,l:\nH KaJK,l\OH BeJUI1.JHUhI onpe,l\eJIlfTe COOTBeTCTByIOW.HH Xapal\Tep 

H3MenenHH: 

1) YBemI4HnaCh 

2) YMeHhllIHrraCh 

3) He H3MeHHJIaCL 

3anUllIHTe B Ta6rrl1IW BhI6paHHLIe UHepPhI ,l\nH KIDK.IJ.OH epH3H'IeCKOH 

Bemr4HllhI (UH~)PhI B OTBeTe MOryT rrOBTopHThCH). 3aTeM norryqHB

llIYlOCH nOCJIe,l\OBaTenhHOCTL I.\HtPP 3anHllIHTe B 6JIaUK OTBeTOB N!! 1 

crrpaBa 01' HOMepa 3U)J,aHHH B 1. 

BOrre3HaH MexaHH<Je ):{rrHua BhI6HpaeMoH
CHrra

CKaH pa60Ta BepeBKH 

<l>H3IlKa. 11 K/lace (2 - 12/ 16) 

):{BHJKeUHe <Jacum: B npOBO,l\HI1KC MLI Henocpe,l\CTBCI-IHO He BH)J,HM. 0~ 
UaJIHqHH 3rreKTpH<leCKOro TOKa rrpHxo.n:HTCH CYLlHTb no TeM .n:eHCTBHHM 

HrrH HBrreHHJlM, KOTopble ero conpOBmK.n:aIOT. 

YCTaIIOBHTe COOTBeTCTBHe MeJK.n:y TeXHHqeCKHMH· yCTpOHCTBaMH H 

pa3rrH4I-IhIMH ).(eHCTBHHMH 3rreKTpHqeCKOro TOKa, KOTopble JIeJKaT B 

OCIIOBe npHI-IUHrra lfX pa60Tbl. 

BPHEOP(YCTPOHCTBO) ,l:\EMCTBHETOKA 

A) yCTpOHCTBO,l\nH nOJIy'IeHIDI 'IHCTOU: 1) TellJIOBOe 

Me,l.(11 H3 pacTBopa MC).(Horo Kynopoca 2) ManrHTHoe 

E) ranhBaIIoMeTp 3) XHMH4eCKOe 

B) IlIKOJlblILIH BorrbTMeTp 4) CBeTOBOe 

KaJK,I.(oM)' 3neMeHTY neBoro cTorr61.\a no.n:6epuTe n03lil.\mo H3 npaBoro 

cTorr6ua H BnHIllHTe BbI6paHIILIe UWPPhI B Ta6rrm:.\y. 3aTeM norryqHB

lll)'IOCH nocrre).(OBaTeJlbIIOCTh UH<jJp 3anHllIHTe B 6naHK OTBeTOB N2 1 
cIIpaBa OT HOMepa 3aj.\aIllUl B2. 

Eg I B IE 

Om6emOM K KaJICooMY U3 3aOalluu B3-B5 6yoem lteKomopoe 'lUCJIO. 

3mo 'lUCJlO lIaiJo 3anucamb 6 6flallK om6em06.M! 1 cnpa6a om 110
./Ilepa coom6emcm6YIO~ezo 3aOaUUJI, lIa'lUllaJl C nep60U KJlemO'lKU. 

KaJICOblU CUM60fl (/{uljJpy, 3anJimylO, 311aK MUityC) nUUlUme 6 ·omOenb11OU KJlemO'lKe 8 coom6emcm6UU C npU6eOeUllblJltU 6 6JlQIIKe 

06DU3UaMU. EOUIIUllbl dJu3U'leCKUX 8eilU'IUII nucamb He IlVJICIIO.l 

@] BpyJKHny, npe).(BapHTeJIhHO pacnlnyTylO Ha 5 CM, ,l.(OrrOrrHHTenhHO 

paCTHrHBaIOT ew.e ua 15 CM. )l{ecTKocTb npYJKHHhI 40 HIM. tIeMy paBHa 

pa60Ta BueIllHHX CHn npH ,l\OnOJIHHTerrbHOM paCTHrHBaJIHH? C'IHTaTh, 

'ITO npH paCTHJKeHHH ynpyrocTh rrpYJKlUlbi COXpaIUleTCH. 

B Tenn0H30rrHpOBaHIlhIH cocy,l\, co.n:cpJKaw.HH BO.n:y MaCCOH 200 r IIpH~ 
TeMnepaType /, = 20°C, onycKaIOT uarpeTbIH .n:o / = 300°C )JceJIe3HhIH 

npe.n:MeT MaccoH m = 100 r. Onpe).(errHTe TeMnepaTypy (B °C) BO,l\bI B 

cocy.n:e nocne YCTaUOBrreHHH TenrrOBoro paBHOBeCHH. OTBeT orcpyrJlJ1Te 

,l\O uenhIX. 

,,2009 <lJEAEPAJlbHbIH l(EH1!' TECTI1POBAHI1Jl 1/;' 2009 <lJE.[(EI'AJlbllbIl1IlEHTP TECTfIPOBAIlI1Ji. 
KOfll1POBAHI1E. PACflPOCTPAHEHI1E I111CflOflb30BAHI1E £E3 fIIiCbMEHHOro PAJPEWEHI1Jl KOflI1I'OBAHflE. PACflPOCTI'AIlEHI1E I11iCIlOflb30BAHI1E 6E3 f1I1CbMEHHOro PAJPEUJEliHR 

~'E)<EPAJlbHOro l.(EHTPA TECTHPOUAHHJi HE AOflYCKAETCJl. <l>E,LlEPAJlbHOro llEHTPA TECTHPOBAHI1Jl HE .[(OflYCKAETCJl. 



<!lmllKa, 11 KJlacc (2 - 13 / 16)	 <1>,mn<a, 11 KJlacc (2 - 14/ 16) 

~ KBa.[{paTHhlH KOHTyp CO CTOPOHOH 10 CM paCrrOJIO:li<llJUI B O)J;HOpO.[{HOM 

MarJIHTHOM IIOJIe C I1II)J;yICI.U1en B = 0,6 TJI TaK, QTo6hI yrOJI Me:>K)J;y 

nOpMaJIblO K IIJIOCKOCTH KOHTYpa 11 BeKTopoM MarHHTHOH HH)J;)'KIl;HI1 

COCTaBI1JI 60°. 3aTeM B TeQeHl1e 1,2 C ocyu~ec."TBllJm nOBopoT KOHrypa Ha 

30° TaK, 'ITO nJIOCKOCTh KOHTYpa CTaJIa napaJIJIeJIbHOll BeKTopy 

MarHHTHOH I1H)J;y~HH. LIeMY paBHa 3~C, B03HHKmaH rrpl1 3TOM B 

KOHTYpe, eCJIH H3MelIeI:me MarHHTHoro rrOTOKa qepe3 KOHTYP 

IIpOHCXO,IIJillO paBHOMepIIO? OTBer Bupa:U1Te B MHJIJIHBOJIbT3X (ME). 

qacTh 3 

3aoallll.fl CI-C6 npeocmaSJl.fllOtn co6ou 3aOa'lU, nOJl1we pelUenue 
K01110PblX neo6XOOU.A1O 3anucamb S 6JlaHKe o11lsemos.Nl! 2. PeKoMell
oyemc.fl nposecltlu npeoSapUmeJlbHOe pelUenue lla 'lepnOIJUKe. llpu 
ol/JopJHJlellUU peutellU.fl 6 OJlaUKe omsemos.Nl! 2 311nUlUwne cnallllJla 
lloJUep JaOa1l11.fl (CI U m.o.), a JameM pelUellue coomsemcmsYIOU{eii 
Jaoa'lu. 

@] 06'bHCHHTe: rro'Iel'vry B CHJIbHhle MOP03hI IIOHBIDIIOTCH JIe,n:HHhIe Y30phI 

Ha CTeKJIaX OKOHHbIX paM? f,[(e H IIOqel'vry 3TH Y30pbI B03HHKaIOT 

li3lIyrpH HJII1 cHapy)l<H OKOHHhIX paM? BUCK3)l<HTe rl1UOTe3Y 0 TOM, 

IIOqeMY COBpeMeHHhle CTeKJIOUaKeThI (ITJIaCTlIKOBhIe OKHa) n03BOIDIlOT 

H36e)ICaTh 3Toro HBneHHH. 

lloJlllOe npUSIUlb1l0e pemeHue Ka:JlCOOU U3 3aOa'l C2-C6 {)OJIJICHO 

S1011O'W11lb 3aK01tbl II ljJOpJllyflbl, npUMellenUe KOlllOpbLY: 1te06XOOUMO u 

()ocmamo'luo Ofl.fl pelUellU.fl 3a{)a'lU, a maKJlCe jlofame.MamUlleCKue 

npeo6paJooallU.fl, paC'le11lbl c 'lUCi1ellllbl.M omsemOM U, npu 
lle06X001L~toCmU,pUCyIlOK, nO.flCII.flIOU{UU pelUeHue. 

@]	 EpyCOK MaCCOll M= 1,8 Kr H mapHK 

MaCCOH Tn CBJI3aHhI Me){{)J;y co6oii 

HeBeCOMOll n HepaCTH){{HMOH HHTbI{) KaK 

I10Ka3aHO Ha pl1cyHKe. EpYCOK HaxO.II:HTCH 

Ha nJIOCKOCTI1, cOCTaBIDIIOUl,ea yrOJI 

a = 45° C ropH30HTaITblO. K03epqlH~HeHT 

TpeHHH Me){{)J;y IIoBepxHocThIO H TeJIOM 

paBeH fl = 0,2. lJeMy paBHO MaKCHMaJIbHOe 

3HaQeIme MaCCLI Tn, rrpH KOTOpOM 6pyCOK C 

HYJIeBOn HaqaIThHOH CKOpOCThlO HaqHHaeT 

,[(BH){{eHUe BHm? 

© 200" '~EAEPAJlbllL!i1llEHTPTECTHPOBAHfl>l © 2009 <l>E,LlEPAJlbllbIH l.(EHTP TECTI1POBAHHJI 
KOIlIIPOBAHHE. PAcnpOCTPAHEHHE H HCnOJlb30BAHHE fiE31lHCbMHIHOro PA3PEWEHIH! KonHPOBAHHE, PACOPOCTPAHEI1I1E H HcnOHb30BAHHE bE3 IlI1CbMEHHOI"O PAJPEWEIlHJl 

<l>EAEPAJlbHOro llEliTPA TECTlIPOBAHfUi HE AOnYCKAETC!I <l>EAEPAilbHOrO llEllTPA TECTI1POBA!IH!I HEl(OnvCKAETC!I. 



(j>1l:11lKa, 11 Maee (2 - 15 / 16) 

~	 Ha pUCYfJKe H306pa)Ken ro


pMJOlITanhHO pacnonO)J{eH


HbIH: I..\l1illm.o:p c no.o:BIDKHbIM
 

nopUUJeM, 3anonHeHHbIH: ~
 

IlHepTHLIM o.o:lJOaTOMHLIM ra- _.-------- 

30M ueOIIOM MaccoH 2 r.
 
Macca nOpUlH5I M = 110 r. B
 

l(eHTp nopillwr rrona.o:aeT
 

nymr MaccoH m = 10 r, : L :
 
neTllw:alI co CKOpOCTLIO !.. .!
 
300 Mle H 3aCTpeBaIOw:aH B
 

HeM. 3a BpeMH yp,apa nopmCHb CMern.aeTC.iI B KpaHHee npanoe 

nono)J{emre Ha paCCTOJIHHe 1. Orrpc.o:cmITe, KaK npH 3TOM U3MeUHTCH 

TeMneparypa raJa. TpeHlIeM nopmUlI 0 cocy.o: H Terrnoo6MeHOM C 

OKpY)J{alOmeH cpe,nOH Cfle.o:yeT npelIe6pe%. 

~	 13 KJIaCCe Bce CTonbI HMelOT OAHHaKOllYIO AflHH)' 1 M 20 CM. YqeHlfK 

co6pan 3KcnepHMeHTIlIILHylO yCTaHoBKy .n.JI5! lI3yqemur CBOI1cTB J1IIH3bL 

B OAHOM 113 OIJLlTOB C nOMOUlLIO TOHKOH nHlI3bI C <POlCYCUbIM 

paccTollllHeM 15 CM y'IeHHK nonyqllJI Ha 3ICpaHe, paClJOflO)J{eHHOM Ha 

DIaBHOH onTH'IeCKOH OCH llHH3LI, 'leTICoe H306pa)J{cHHe npep,MeTa C 

ruecTHKpaTIILIM ynemlqeHHeM. Y p,anOCb illl IIpH 3TOM yqemucy 

pa3MCCTIITL 3KcuepHMeliTaJ1bHYlO yCTaHoBKy Ha O,D,HOM CTone HflH eMY 

npHlunocL C.n.BHllyTL ABa CTOJla BMeCTe? 

~ B H,D,eanhHOM Kone6aTCJlhHOM KOIlType aMnffilT)'p,a Kone6aWIfI 

lIarrplI)J{CHUll na ICoH.o:eHcaTopc 8 MB, a aMnmlTy.n.a KOlle6aHuH CMhI 

TOKa B KaTylllKe 2,0 MA. B orrpe.n.eneHHbIH MOMCHT BpcMeHlI t Cllfla TOIca 

B KaTyuIlCe COCTaBwreT 1,2 MA. Onpc.n.emITe HarrpH)J{em1e HU 

KOH.n.eHcaTope B MOMCHT HpeMeHIl t. 

(j>H3l1lca, II Mace (2 - 16 I 16) 

@] Ha pHcyHKe npHBC,n:CHLl qeThipe flHHHII CrrCKTpa u3nyqeHIDI BO.n.OpO,n:a, 

COOTBeTCTBylOlI(Ue ncpexo.o:y 3J1eKTpOHOB B aTOMe BO.n.OpO.n.a c 60nee 

BhlCOKIlX 3HepreTHQeCKHX ypoBHeH IIa BTOpoii. Onpe,n:eillrre, nepexo.o:y c 

KaKOrO ypOBH5I Ha BTOPOH COOTBeTCTByeT CaMaH nCBaH nllHIDI CneKTpa? 

3Hcpnuo 3J1CKTpOHa Ha n-OM ypoBIIe aTOMa Bo.n.opo.[(a C XOp01UCH 

-hR 
TO'IHOCTLIO MO:IKHO onpe.n.CflUTb no <jJopMyne En = -2-' r.n.e 

n 
R - nOCTOjJIlHaH Pn,n:6epra. I-I306pa3I1Te 31'01' ncpexo.n. aTOMa Bo.o:opo.n;a 

H3 o,n:Horo 3HepreTWlCCICOro COCTOHHIDI B p,pyroc CXeMaTllqeCKH. 

700 650 600 550 500	 400 HM450 

IIII dill I III I I II I I I II I I I I I	 I 

[) 2009 <l>EjlEI'AJlhllhlfi l(EIi rp TECTHI'(JUAHHJl '-02009 4.IE)J.EPAJJLHLII1 Ll,EtITP Tt:::CTHPORAWIJL 
KOfilIPOBAIIlIE. P",:rIP()CTPAIiHlliE H I1Cn0J1h30BAIlHE bE] I1HCh'IEHHO"U PA3PEWEHH>1 KOnJlI'OBAIHlE, PACflPocrPAIlEllIlE H HCflOJlh)UBAflHE [;E3 f1HCLMEllHOro f'A]PEWEHfIJI 

QIE!!EPAllLllOro lJ,EHTj)A ll:CI HPOBAIIH.H HE ,!~0nYClCAETCH <l>EI\EPMlhIlOro UEHTt'A TECTHJ'OBAHIUI HE /lOflYCKAETC5I, 


