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BapnaHT lIO QHf3lfKC X!! 1 "'09000m 
HlICTPYKIUHl no BLlIIOJIHeHlfID paOOTLI 

,LJ,Jbf Br,JII0JlIIellHJf 3K3aMCrraL(HOHTIOH pa60Tbr rro l!JH3HKC OTBOflHTCJl 

3,5 'mca (210 MHHyT)_ Pa60Ta COCTOHT H3 3 'racTcH, BKJIlO'IaIOlIJJIX 

363a,n:aIIHH. 

tlacTb 1 co,n:ep)/(HT 25 3aWUmI1 (A l-A25)_ K KalK,LloMY 3a,n:3H1IIO 

,lJ,aCTCJf 4 UaplmIlTa OTBeTa, 113 KOTOjJbIX npaBl1JlbHblH TOJIbKO O):(HlL 

l{acTb 2 cOJrep)l(I1T 5 3a,o:armH (81-135), Ha KOTOpbIC CJIeAyeT ):(aTL 

KpaTK1111 OTBCT. gJIJl 3a.uamlIl 13 I n 132 OTBeT He06xo):(HMO 3arrHcaTI, B 

BHlre ua60pa L(HCj)P, a ):(iI51 3aJlaIIllH 133--135 - B BH,n:e <tHcna. 

LIaCTh 3 COCTOl1T H3 6 3alla<t (C l--C6), .uml KOTOpLIX Tpc6yCTC>J )laTh 

p'1.311epuyThlC pCmCml>L 

rrpa Bh1I10JIlICUHH 3ailaHHH B3-135 'raCTH 2 3Ha'lel-IHC HCKOMOH 

BenWUHlbl CJIC;:IYCT Bhlpa3HTb B Tex CilHUHLjax tPH3l1<tCCKl1X BCmlQl1If, 

KOTOphlC YKa3allLr B YCJIOllHI1 3aJ\aHHlI. Ecmr TaKoro YKa3anH5l neT, TO 

'lHa'leIIl1C nCJIH<tl1l1bl CJICJ\ye-r 3anHcaTL B MelK,LlYHapO}IIIOH CHCTCMC 

eLJ.l1Hl1!~ (CYl). npl1 BbT'-IHCnemm pa3peWaCTCJl I1CnOJIb30BaTb 

ncnpOrpaMMl1pyeMhIH KaJlLKYJIlITOp. 

Blll1MaTCJlLIIO npOy.I1TaHTC Kl\)f(J\OC 3a,n:aHI1C 11 rrpcJ\JIaI'aeMbIC 

Bapl1alLTLl OTBeTa, GCJIH OIIIf HMeIOTC5l. OTBeQaHTC TOJlbKO nocnc Toro, 

KUK BLI IlOllJlJlI1 Bonpoc 11 npOalf<lmI3HpOBUJIH Bec Bapl1aHTLI OTBCTa. 

BbIrIOJlHlIfhc 3ailalIH5l B TOM nopRJLKe, B KOTOpOM OHl1 JLaIlLI. Ecm1 

K<ll(OC-TO 3aJ~allHe Bb13bJBaer Y Bac 3a-rpYJLlIeIIHe, rrponYCTHTC cro. K 
rrponYII\CllIlhlM 3al!<lIIl1l!M MO/KllO 6y.D,CT BcpHyrLCl!, CCJlU y Bac 

OCT<lIlCTCH I3peM51. 

3a nLIllOJlIlClIl1C pa3Jll1'lHLIX no CJlO)l(HOCTH 3agaImH JLaCTe5I OmlIl 

HJlH 60JICC 6aJIJlOll. DaJIJIbl, IlOJlYQeIlf-lbre BaMH 3a BbIITOnHCrmhle 

3a,l\amUI, CYMMHpyIOTC5I. DocTapai1:TecL BhUlOJTHHTL KaK MO)f{l-/O 60iILIlle 

3aJLaIlHH H Ha6paTh HaH60JIblIICC KOJIH<tCCTllO 6aJlJIOB. 

)l{CJlaCM ycnexa! 

HIDKC npHllCJ\eHbI CnpaBOQHble J\aIIHbIC, KOTOpblC "'lOryT 

n01JaJr06l1TbC51 BaM rrpH BbIrIOjJIle1JI1H pa60Tb!. 

G 20UlJ 'N~)lI.:::PAJIbHLJJ{-;'i ILEJi"j I' TECTI\P0l3.60I11Ul
 
I,UllllJ'()[~AJ1\U:, l'ACIIP0CTI'AliElllll:: 11 l"lLl ;()JIL3UI1AI IIIE GE3 III ICbMEHIIOt'O I'A.3PElUElil1>l
 

qll::J\l.:J'}\JJLHOI"U I tl::HTf' A TEClllPl)lJAJil{}! HE JtOj IYL'K.·\ETC51
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Y.HC,10 n n=3,14 
yCKopclme C13060LJ.l101'O naj1,CfJfolll I-HI 3cMne g= 10 M/c2 

2 2
rpaBHTilL(HOHHa>J 110CTO>JHIIa>J G = 6,7'10-11 

H'M /K1'

ra30BalI nOCTOllHHa>J R = 8,3 J J()j(j'(MO!Jb'1() 

nOCT05IHHa51 DOJlbLjMHlla k = 1,38'10-
23 'u)l(JK 

1
nOCT05IHHa>J Al3omupo iVA = 6·] 023 

MOJib-

CKOpOCTb CBCTa lJ BaKyyMc c=3'\08 M/c 

] 9 2 ,KOJ¢qlHlJ.I1CHT np0110jlUJlOHaJlbHOCTH B 3aKOHC k = --= 9·10 I-h1 IKJJ-
KyJlOHa 4mou 

3apH,lI :.lJJCKTjJOHa e = - 1 6.10-19 KJI 

nOCT051HHall flJIaJ-lKa h = 6i] 0-34 LI)lcc 
CoomUOLUeuue MeJlcoy pa3fIU'tllbL~lU eOU/lUI(a~Hll 

TCMnepaTYl1a 0 K = - 273, 15ce 
aTOMHa>J e)~HliHL\a ~laCCbl ] a.C.M. = ] ,66·] 0- 27 

[(I' 

I1 3TOMHa51 eilHHflLja MaCCbl 3KBHBililCHTlla 93 1,5 M3B 
19 

I] :JJJeKTpOHBO!lhT 1 :.lB = 1,6·] 0- J(,K 

"I 
31 4 

I9,].10- 1(1'''' 5,5·10 a.c.M. 
27

1,673.10 Kr '" 1,007 a.e.M. I
1,67510-27 

Kr '" 1,008 a.c.:--!. ____.J 

31000 KrlM amOMHHl15i 2700 Krhr3 I 
3

800 K1'h1 ,KeJJ C3a, CTaJIll 7800 Kf'h.:3 I 
3

790 Kr/M ! 

i.\aBJleHI1C ] 05 
ITa, TCMl1epaTypa ooe 

Y()ell b Il(lJI 

3 
TCJI!IOC~fKOCTL BOJlbl 4,2] 0 ,lJ.)K/(Kl'·K) 

TCnJIOC,IKOCTb CBEHlja 130 J-~)l<!(KrK) 

TeWIOe,IKOCTI-, 011013a 230 )J>rcl(Kr·K) 
TerJJJOeMKOCTb )[(Cne33 460 )~)lcl(K1'·K) 

Tel !nOTa rJapo06pa30BaHH5i BO)jb] 2,3·\ 0 6 ,U)lc/l<r 

TcnrrOTa 11JI3BJlcllWI CllllHlja 2,5 -] 0 4 ,U)K/Kr 

TelUIOT3 IJJIaIHleHI111 OJlOlJa 5,9-10'1,lJ.)l(/K1' 

TerIllOTa llJl31lJleHHll fJbJla 3,3 10 5 Ll;K/K] 

L 2UO<; ~j..>I:'jLJ..:PAJlhljbIH I.{EHTP TECTI1POBAill,UI 
I<OlrllPOIJAllW:, PAUlJ'OCTPAHEHI-Il: JlIlCIlOJlL3UBAIlH£ f.}E::l I1HCh.\IEHlI(WO PX,WEtIlEliH5i 

t\IE;~r:J'An],HUj 0 ltJ-.1i CPA TEe rl1P0I3AHM>l I II: fLO] IYCKALTC51. 



<I>H3HKa, II KJlacc (1-4/16)
<I>H3HKa, II KJlacc (I - 3 / 16) 

MOJlHPlUlH MaCCa 
a30Ta 28.10-3 KI/MOJI!> B03Jtyxa 29.10-3 Kr/MOJI!>
 
aproHa 40.10 3 KliMOJl!> KI1CJIOpo.[(a 32.10-3 

Kr/MOJl!>
 

BO.[(JlHblX napOB 18.10-3 
Kr/MOJI!> JII1THJI 6.10-3 Kr/MOJI!>
 

4.10-3 Kr/MOJlh HeOHa 20.10-3 Kr/MOJlh~. 

311eplIlR nOKOH	 :)JleKlpoHa 0,5 M3B
 
HeHlpOHa 939,6 M3B
 
npoToHa 938,3 M3B
 

j[.[(pa Bo.[(opo.[(a IH	 938,3 M3B j[.[(pa 6ep11JIJII1j[ 9Be 8392,8 M3BI	 4 

j[.[(pa .[(eHTepl1j[ 1875,6 M3B j[.[(pa 60pa I~B 9324,4 M3B~H 

j[.[(pa TpI1THj[ 3H	 2809,4 M3B JI.[(pa a30Ta IjN 13040,3 M3BI 

j[.[(pa rCJlHJI 4He 3727,4 M3B j[)\pa KI1CJIOpo.[(a I ~ 0 13971,3 M3B2 

j[Jtpa JlI1TI1j[ 3 I 5601,5 M3B j[.[(pa KHCJIOpo.[(a I~ 0 15830,6 M3B6L' 

JlJlpa JII1TI1J1 jLi	 6533,8 M3B j[.[(pa 4>oc4>opa ~~ p 27917,1 M3B 

3a8ucUMocmb 1IJIomllocmu P llaCblUl,ellllOlO 80dHI/OlO na a om meMnepamVPbl 

t,OC I -5 I 3	 I 6 1 9 I 12 I 15 18 I 25 I 50 

15,4 I 23,0 I 83,0p, r/M3 1 3,2 r 6,0	 1 7,3 1 8,8 I 10,7 I 12,8 

Te.Junepamypa Wla8JlellllR 
CBHIIl\a 327°C OJlOsa 232°C 

qacTb 1 

flplI 8blnOJlllellUU 3adalluil 'Iaemll I 8 6JlallKe om8em08 }(g I nod 

1I0.hfepOM 8b11l0JlHReMOllJ 8aMU 3adallUR (AI-A25) noema8bme 

JllaK «x» 6 KllemO'lKe, 1l0Mep Komopou coom8emcm6yem lIoMepy 

8bl6oallllOlO 8aMU om6ema. 

o Ha pl1CYUKe npl1Be):(eu u, M/c 
rpaqJHK 3aBl1CI1MOCTl1 MO

20):(yJIj[ CKOpOCTI1 V MOTO

l\I1KJIa 01' BpeMeUI1 t BO 

BpeMj[ rrpj[MOJII1UeHlIOro 10 

Jl.BIDKeBI'!j[ HaH):(I'!Te nyTh, 

rrpOHJ\ellllhlH MOTOl\I1KJIOM 

--l~-~-~-· 
3a I () c.	 o 2 4 6 8 10 t, c 

I) 105 M 

2) 115 M 

3) 160 M 
4) 200 M 

BepTOJIeT BO BpeMj[ rrOJIeTa 3aBI1C Ua):( 3eMJTeH B TelJeHHe HeKOTOpOrO 
~ rrpOMe~Ka BpeMenH. KaKOe YTBep~eHl1e 0 Cl1naX, ,l:\eMCTBYIOllJ:l-IX Ha 

BepTOJIeT B :nOT MOMenT, SlBMeTCSl rrpaBl1nbUhIM? CHcTeMy OTC'cIeTa, 

CBSl3aUHYlO C 3eMneH, C'II1TaHTe I1UepI.\l1aJIbUOH. 

1) Ha BepTOJICT He ):(eHcTByIOT HI1KaKHe Cl1nhI. 

2)	 rpaBI1TaI.\I10UUaH Cl1na, ,l:\eHcTBYIOlI.\aH co CTOpOHbI 3eMnl1, 

npeHe6pe)l(HMO MaJIa rro cpaBHeHHIO C paBHO,l:\eHCTBYIOlI.\eH CHITOH, 

):(eHCTBYlOIIleH Ha BepTOneT co CTOpOHbl B03):(yxa. 

3) rpaBHTaI.\HOHlIaSl Ci1JIa, .neucTBYIOlI.\aH ua BCpTOneT co CTOPOHbl 

3eMJTI1, paBHa apXI1Me):(oBOH CHne, ):(eHCTBYlOlI.\eH Ha nero co 

CTOpOHbI B03):(yXa. 
4) PaBHo):(eHCTBYlOlI.\aj[ Bcex Cl1n, ):(eHcTBYIOlI.\11X Ha BepTOneT, paBHa O. 

TIo roPI130UTaJIbUO:H:	 rrOBepXHOCTI1 CTona paBUOMepno rrepeMemaIOT[EJ 
6PYCOK Maccoll 400 f C rrOMOlI.\blO ):(IfHaMoMeTpa. TIoKaJaHl1e 

.nIfHaMoMe1pa paBHO 1,2 II. ITo ):(aHHbIM npIfBe,l:\elfHoro OIIbITa MO:i<HO 

c):(enaTb BbIBO,L(, 'cITO K03<pqmI.\l1ellT TpeIlHSl CKonb)l(eHHJI paBeH 

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

Ha TeJIO MacCO:H: 2 lIT, I1MelOlI.\ee UalJaJIbHYIO CKOPOCTb Uo = 3 MIc, B[E] 
Te'leUIfe 4 C .neHcTBYeT cl1na F, rro M0):(ynlO paBHaH 2 H. Orrpe,l:\eJIl1TcI 
MO,l:\ynb I1MrryJIbCa Tena rrocne .neHCTBI1Sl ua Hero CIfnbI F, ecnl1 

113BeCTlIO, 'ITO HaIIpaBneUl1e CHnbl COBnaJlaeT C HarrpaBnCUlfeM 

HaqaJIbHOll CKOpOCTH Tena va· 
I) 8 Kf·M!C 2) 10 Kf·M!C 3) 12 Kr'M/c 4) 14 Kf'M/c 

@] Pe311HOBhIll lllHYP, IfMelOlI.\Ifll rrepBOHalJaJIhUYIO .LJ;JII1HY 10 = 40 CM, 

paCTJIHynH ):(0 .LJ;JIIfHbl 11 = 60 CM. KaK H3MeHI1TCJI rrOTeHI.\If3JIbHaH 

3HeprIiJI pacnlHyToro llInypa, ecnl1 efo paCTSluyTb ,1:\0 Iz = 80 CM? 

IToTeHI.\IfaJIbHaJl 3Heprl1Sl 

I) He H3MeHI1TCJI 2) yBeJIl1'1l1TCSl B 1,5 pa3a 

3) YBenl1QI1TCJI B 2 pa3a 4) YBem.flJHTCSl B 4 pa3a 

Teno cOBepllIaeT rapMOUl1lJeCKl1e Kone6aHHSl BJlOnb OCH X TIpoeKIIHSl
~ yCKopeul1j[ Tena B 3aBI1CIfMOCTH OT BpeMeHI1 MeUSleTCSl B COOTBeTCTBllH C 

ypaBHeHHeM ax = - 0,5 cos 2rr:t, cue Bce <pIf3HQeCKl1e Benl1'!IlHhI 

Bhlpa)l(eHhI B e.nI1HI1I.\aX CM:. AMlInl1ry.na Kone6aHI1:H: I1pOCKUHH 

yCKopeHlISl Tena paBua 
z

I) 0,5M/cz 2) 1,0M/cz 3) ",3M/cz 4) ",6M/c

© 2009 <l>EAEPAIlbHhlH llEHTP TECTHPOBAH H~1:>2009 <l>EIJ,EPAflhHhIA llEHTP TECTHPOBAHlUl 
KonHPOBAH~IE PAcnpOCTPAHEHHE H HcnOflL30BAHHE SE3 HHChMEfllIOI'O PA3PEWEHHJIKOlfHPUBAHHE. PAClfPOCTPAHEHHE H HcnOflh30BAHHE SE3 nHCLMEHHoro PA3PEUjEHH~ 

<lEAEPAflLHoro llEIlTPA TECTHPOBAHH~HE AonvCKAETC~ 
~'EJ1EPAJlLllOro11EHTPA TECTHPOBAlIHJlIIE J10lfYCKAETC~ 



<I>H3IlKa, 11 KJIacc (1 - 5 / 16)	 <I>H31lKa, II KJlacc (I - 6 /16) 

o TeJIo Maccoll M = 400 r, paCIIOnO:>KeHHOe Ha l1.l1.eanhHhIH OAHoaTOMHhIR raJ COIAnl	 V,M3 

rJIll,UKoll ropH30HTam:'HOH: IIoBepxHoCTH, llIapHK BepllIaeT rrepeXO.ll. H3 COCTOHHHJJ I B 
1,0 +----------1.

1 
MaccoH m H HeBecoMlilli: t\HHaMoMeTp CBH3aHbI COCTOHHue 2 COfnaCHO npe.ll.CTaBneH

Me:>K):{y co6011 HeBeCOMhIMH H HepaCTjJ)KHMbIMH
 ----------12HOR Ha pHcyHKe AHarpaMMe. KaKYlO 

:HHTHMH, KaK nOKaJaHO Ha pHcyHKe. nOKaJaHHe m	 pa60ry rrpM 3TOM cOBepllIaeT raJ? 0,5 : 
i
It\HHaMoMeTpa paBHo 2 H. Onpe.ll.eJIHTe Maccy I) 75 K)l;)!(

llIapHKa.	 \l\.1J· 
I2) - 75 K)l;:>K 

1) 100 r 2) 200 r 3) 300 r 4) 400 r	 3) 225~ o 2 4 p, 105 lla 
4) - 225 K)l;:>K 

~ I1HepTHbIll ra3 oxna.ll.lffiH, B pe3ynf,TaTe 'Iero Cpe.ll.IDUI KHHeTjfqeCKaH 

3HepmH XaOTH'IHOrO nocrynaTenf,HOrO .lI.BH:>KeHHJJ MOJIeKyJI raJa Al2 TeMnepaTypa HarpeBaTeJIH H.lI.eanhHOro TennoBoro .lI.BHraTeJIH KapHo
I 1

H3MeHHnaCh B 4 paJa. KaK npH 3TOM H3MeHHnaCh a6COmOTHaH paBHa 127°C, a TeMnepaTYPa XOn0.ll.HnhHHKa paBHa 27°C. 3a OAHH U;HKJI 
TeMrreparypa raJa? pa6o'Iee Teno OT HarpeBaTeJIJJ nonyqaeT KOJIH'IeCTBO TennOThI, paBHoe 

1) YMeHhumnach B 4 paJa 2) YMeHhllIIDIaCf, B 2 paJa	 40 000 .ll.)!(, KaKYIO pa60ry cOBeprnaeT pa6o'Iee Teno ABlITaTeJIJJ 3a OAHH 

3) yBeJIH'IRJIaCh B 2 paJa 4) YBenjfqRJIaCh B 4 paJa UHKJI?
 

1) 8,5 K.ll.)!( 2) 10 K)l;:>K 3) 30~ 4) 188 K):(:>K
 

~	 KaKoH yqaCToK AHarpaMMhI, rrpeA- p 
CTaBJIeHilOH Ha pHcYHKe, COOTBeT

-,- --'---'j 
! 

2 I
I 

1 

V i 
V 1/ 

/ I 
I 

4 ~", ! 
.- I""	 

KaK HanpaBneH BeKTOp HanpH:>KeHHOCTH 3neKIABI 
CTByeT H30XOpHOMY npou;eccy B TpH'IeCKOrO nOJIH B TO'IKe A, pacnOnO:>KeHHOH: 
H.lI.eanf,HOM ra3e? Me:>KJ{y .lI.ByMH paJHoHMeHHo 3apH:>KeHHhIMM rrna

CTHHaMH (CM. pHC.)? 3neKTpjfqeCKOe none MeI) 1 - 2 
:>KJ{y nJIacnmaMH C'IHTaTh OAHOpO.ll.HhIM.2) 2 - 3 

3) 3-4 1) BneBO 2) BnpaBO
 

4) 4 - 1
 3) BBepx 4) BHH3 

o T 

I AI4j Ha pHcyHKe nOKa3aHa cxeMa 3neKTpH'IeCKOH 

I AIO I npH KaKOM 113 nepe'IHCneHHhIX HH)!(e rrpOlJ;eCCOB B HAeanhHOM raJe u;enH, B KOTOpOH Bce pe3HcTopbI HMelOT 

TeIIJIoo6MeH Me:>K):{y raJOM 11 OKpY:>KalO~eH ero Cpe.ll.OH: OTCYTCTByeT? O.ll.HHaKOBoe COnpOTHBneHHe, paBHoe 10M. 

OrrpeAenHTe, KaKHM 6Y.ll.eT nOKa3aHHe1) rrpM M30TepMH'IeCKOM pacllIHpeHHH 
H.lI.eanhHOro aMUepMeTpa IIocne 3aMhIKaHHJJ2) rrpM H306apHoM pacllIwpeHlU:I 
KJIlO'Ia, ecnu H3BeCTHO, 'ITO UOKaJaHHe3) rrpM M306apHoM c)!(anm 
BOJ1hTMeTpa paBHo 4,8 B.4) rrpH aAHa6aTHoM C:>KaTHM
 
1) 1,6 A 2) 3,2A
 
3) 4,8 A 4) 14,4 A
 

•
A

K I / 

+
 

+
 

+
 

'" 2009 <l>E,llEPAJlbH1IR l.\EHTP TECTHPOBAHHJI. © 2009 <1lE,llEPAJlbHbIH l.(EHTP TECTIiPOBAHIiJl 
KOflHPOBAHHE, PACflPOCTPAHEHHE Ii HCflOJl130BAHliE 6E3 nl1CbMEHHOro PA3PEWEHliH KOflHPOBAHHE. PACflPOCTPAHEHIiE Ii HCflOJlb30BAHliE IiE3 ru:tCbMEHHoro PA3PEWEHHH 

<1lEJ\EPAJlbHOro l.\EHTPA TECTIiPOBAHIiH HE J\OflYCKAETCH <1lEAEPAJlbHOro l.\EHTPA TECTHPOBAHllil HE AOflYCKAETCJI 



<I>H3HKa, II KJlacc (I - 8 / 16) 
<I>U3UKll, 11 KJlacc (I - 7 / 16) 

3aMKHyrali MeTarrJIHqeCKalI paMKa KBa,lWaTHOH <pOpMhI HaxO)l;HTCJl B IA191 I1H)l;yKTHBHOCTh Kone6aTeJIhHOrO KOHTypa pa,llHonpReMHHI<a paBHaI AlSI 
L = 0,2 MKfH. fIpR 3TOM Pa3HOCTh UOTeHIl,HarrOB Ha KOH.n:eHcaropeO.u;HOpO)l;HOM MarHHTHOM none. ECJIH paMI<)' nOBepH)'Th Ha 1800 BOKpyr 
KOHrypa )l;OCTHraeT 3HaqeHIDl Umax = 8 MB, a MaKCHMarrhHalI CHJJa TOKa BOCR, npOXO.L\lIIll.eH qepe:! JIIQ6ylO H3 pe6ep pllMKH, TO MaI"HHTHhIH nOTOK 
KoHrype COCTaBIDIeT lmax = 1,6 MA. Ha KaI<)'1O qaCTOTy HaCTpoeHqepe3 paMKy 6 KOHlJe n06opoma
 
pa)l;HOnpHeMHHK?
1) CTaHeT 60JIhlIIe, qeM 6hIJI BHaqarre 
1) 4,0 MfIl, 2) 6,4 Mfu 3) 32 Mfu 4) 64 MfIl,2) CTaHeT MeHhille, qeM 6hill BHaqarre
 

3) CTaHeT TaKHM )i(e, KaK 6hill BHaqarre
 

4) MO)i(eT CTaTh H 60JIhIIIe, H Mem,me, qeM 6blJI BHaqarre
 
KaKoe 3apMoBoe H MaCCOBoe qHCnO 6y,n;eT HMeTh MpO 3JIeMeHTa,IA20 I 
n01I)"IHBIlIerOCJI H3 lI.lJ:Pa 1X rrocne O)l;HOrO a-pacna,n;a H OMoro 

j3-pacna,lla?
 
I1epe.n:aqa 3JIeKTp03HepnUl: Ha 60JIhlIIHe paCCTOHHIDI CBlI3aHa C
IA161 1) 3aplI,ll;OBOe qHCnO (2 - 2), MaCCOBoe qHCnO (A - 4)
3aMeTHhIMH nOTeplIMH H3-3a Toro, 'ITO 3neKTpHqeCKHH TOK HarpeBaeT
 

2) 3aplI,llOBOe qHCnO (2 - 2), MaCCOBoe qHCJIO (A - 2)
npOBo.n:a JIHHHH 3JIeKTponepe,llaq. ):{IDI Taro qTo6hI nOHH3HTh nOTepH
 
3) 3apJI,n;oBoe qRCnO (2 - 1), MaCCOBoe '!HCJIO (A - 4)
3neKTp03HeprHH npH ee nepe,ll;aqe, HO rrpH 3TOM coxpaHHTh
 

rrepe,ll;aBaeMyIO MOlIJ;HOCTh, B JIHHHH 3neKTponepe,llaqH Heo6xo,llHMO
 4) 3apJI,llOBOeqHCnO (2 - 1), MaCCOBoe qHCnO (A - 2) 

1) nOBhlCHTh HanplI)i(eHHe H nOHR3HTh CRJIY TOKa 

2) rrOBhlCRTh H HanplI)i(eHHe, H cHny TOKa
 
Ha pHcyHKe CXeMaTRqeCKH npe)l;CTaBJIeHhl
3) nOHH3HTh H HanplIJlCeHHe, H CHJIy TOKa IAll I 
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l.l t2 
3HepreTH"leCKHe ypoBHH Tpex CTaUHOHapHh~4) nOHH3HTh HanplI)i(eHHe H nOBblCRTh cHny TOKa
 
COCTOJIHHH aTOMa Ii 0603HaQeHhI HeKoTopbIe
 

B03MOJICHble nepeXO,ll;bI Me)K)l;y HHMIi. KaKalI R3
 

clpenoK 0603HaqaeT rrepexo,n;, cOnpOBO)i(,ll81O


lIJ;I1HCJI H3nYQeHHeM KBalrra C uaHMeHhilieH
 
ECJIH cMoTpeTh Ha .n:HO 6acceHHa C 60pTHKa, TO 6acceHH HaM Ka)i(eTClI
 

3HepmeH?
 
IA17j 

MeHee rny6oKHM, qeM 3TO eCTh Ha caMOM .n:ene. Ha6JI1O,ll;aeMOe 

1) 1 2)2 3) 3 4) 4 OnTHqeCKOe lIBnemre o6ycnoBneHo 

1) ,llH¢paKQHeH CBeTa 2) rrpenOMJIeHHeM CBeTa 

3) HHTep¢epeHIl,ReH CBeTa 4) ARcrrepcHeH CBeTa
 
Ha pHcyHKe rrpl1Be,lleH
[Ail] N, .106 

rpa¢HK 3aBHCHMOCTH 

QHCna HepacnaBIIlHXCJI 12 

Mep 1i30TOrra OT Bpe
OTHOCHTeJIhHO 3eMJIH CBeT OT Heno.n:BRJlCHOrO HCTO'fHHKaIAl81 

MeHH. fIepl1o)l; nony
pacnpoCTpaHlIeTClI co CKOpOCThlQ c. ):{BeMaIIIRHhlHO.lb1O eJlYT no
 

pacna)l;a 3Toro H30Tona

rrplIMonHHeHHoH ,llopore ,llpyr 3a .u;pyroM C O)l;HHaKOBOH CKOpOCThlO v,
 

paBeH

rrpH 3TOM BO,llRTenh rrepe,llHeH MamHHhI BR)l;RT B CBoeM 3epKarre :i!~-~tt~,'
oTpa)i(eHHe CBeTa <pap 3a,llHeH MaillRHbl. CKOpOCTh CBeTa, H)l;ylIJ;erO OT 1) 1 MHH 

Iii i jill
1· ':'.!pap K 3epKany, H CKOpOCTh OTpa)i(eHHoro OT 3epKarra CBeTa B 2) 2 MI1H 

o 10 t, MHHIfHepUHarrhHOH CHCTeMe OTCqeTa, CBlI3aHHOH C 3eMneH:, COOTBeTCTBeHIIO 3) 3 MHH 2 4 6 8 

paBHhl 4) 5 MHH 

1) c + v, c 2) C, c - v 3) C - u, c 4) c, C 

);J '009 <l>EJlEPAIlbHbm ~EHTP TECTI1POBAHI1Jl'" 20O<J <l>EI\EPAJlLllblfi llEIlTP TECfI1POBAIlI1R 
KOl1lfPOBAilHE PACI1POCTPAHEHHE Ii liCl10IlblOBAHHE 6El I1I1CbMEHHOro PAlPEWEHI1Jl I<Orll1l'OBAIlI1E, PACflPOCTPAIlEHI1E H HCl10Ilb30BAHI1E 6El 11I1CbMEHHoro PA3PEWEHHR 

<l>EJ:lEPAJlbHOro UEHTPA TECfHl'OBAHIfR HE JlOI1YCKAETCR<l>EAEPAIlbHoro l.(EHTPA TECTIfPOBAHHR HE JlOI1YCKAETCR 



<t>U3HKa, Il kJlaee (I - 10 J 16)
<t>U3HKa, Il K1IOCC (I - 9 J 16) 

fIpH npOBe.lleHHH 3KCrrepHMeHTaJIhHhIX HCCJIe.llOBaHHH no H3yqeHHfO Ha pliC)'HKe rrOKaJaHhI pe3YJIhTaThIIA23j IA2sl L, CM , ,-,---r- -,«pOT03«p«peKTa 6blJIH HCrrOJIh30BaHhI paJJIWfHhIe MaTepHaJIhI ,L(lliI H3MepeHHJI ,LJ;JIHHbI rrpY)l(Hffi,I OT Be i ! . I ~ 14 f--.--+--+-.--- -S«pOT03JIeK'IpO.lla, KOTOphIH OCBeIUaJICSI MOHoxpOMaTWleCKHM CBeTOM JIWlHHhI CHJILI, K HeM rrpHJlO)l(eHHoH. t
(PaJmrqHOH: ,lI,JlHHbl BOJIHhI A.), 6h1JIO YCTaHOBJIeHO, 'ITO BeJIWlHHa ITorpeIIIHOCTh H3MepeHHSI CillIhI -+--1-ifil~- .-i 
3a.llep)l(HBafOIUero HarrpSl)l(eHHSI U, HaXO,llHTCJI B rrpSIMO ~= ± 0,1 H, ,lI,JlliHhI np~HHLI 12 t--l-~! _. ~ --l 
nponOpUHOHaJIhHOH 3aBHCHMOCTH OT lJHCJIOBOrO 3HalJeHHSI M =± 2 MM. ITo pe3YJIhTaTaM 3Kcne -~--t--f~-.-- .j_.I 

pliMeHTa, rrpe,LJ;CTaBJJeHHOrO Ha pH 8 H-m--·----r-lF;:;:;:;:;:·I 
I I I I ICYHKe, onpe.neJIliTe )l(eCTKOCTb rrpy -j-r-j--r-r 

)l(HHbI./~Q[>:1 4 1iI--+-+--i-+-1-~ . 
f ! 1 I 1 I1) :::::20 HIM 2) ::::: 30 HIM -r- i i--r-r-l 

~~
 3) ::::: 40 HIM 4) ::::: 50 HIM
 o 1 2 3 F,H 

U, 

1) MaKCHMaJIhHOH 3HeprnH 3JIeKTpOHOB, rrOKH):lafOIUHX «poT03JIeK1pO.ll
 

2) :meprnH «pOTOHOB CBeTa, rrorra.llalOIUHX Ha «poT03JIeK1pO.ll
 

3) KpacHOH rpaHlulbl BeIUeCTBa, H3 KOTOpOH H3rOTOBJIeH «poT03JleK1pO.ll
 

4) pa60TbI BhIXO.lla 3JIeK'IpoHoB H3 BemeCTBa «poTo3neK'IpO,ll,a
 

Heo6xo.llHMO 3KCnepl1MeHTaJThHO yCTaHoBHTh, 3aBHCHT JIHIA241 
BhITaJIKHBalOIUaJI CillIa, .lleHCTBYlOmaJI co CTOpOHhI )I(H.llKOCTH Ha
 

rrorpy)I(eHHOe B Hee Teno, OT BemeCTBa, H3 KOToporo C,ll,eJIaHO 3TO TeJIO.
 

,lJ.mI 3TOH ueJIH B 3KcrrepHMeHTe He06xoAHMO Hcrronh30BaTh 6a30Bhrn
 

Ha60p 060pYAoBaHHSI (AHHaMOMeTp, UITaTHB, COCYA, HHTKH) H
 

AOnOJIHHTeJIhHhIH Ha60p:
 

1) HeCKOJIhKO ruapl1KOB OAHHaKOBoro 06'heMa, H3roTOBJIeHHhIX H3
 

Pa3JIHlJHhIX MaTepHaJIOB, H O,llHH BHA )l(HAKOCTH
 

2) HeCKOJIhKO rnapHKoB paJHoro 06'heMa, HO H3rOTOBneHHhIe H3 OAHoro
 

MaTepHaJIa, H OAHH BHA )I(H,!lKOCTH
 

3) OAHH mapHK H HeCKOJIhKO PaJHhIX BHAOB )l(HAKOCTeH
 

4) HeCKOJIhKO mapHKOB paJHoro 06'heMa 113 OAHoro MaTepHaJIa 11
 

HeCKOJIhKO BHilOB )I(H,LJ;KOCTH 

.,; 2009 <l>ELlEPAJlhllhlfi l.(EIITP TECTMPOBAIIMJI '<, 2009 <l>ELlEPAnhHblA. lJ,E1Il1' TECTliPOBAIIHJI 
KorrMPOBAIIME. PAcrrpOCTPAIIEIIHE M HCrrOJlh30BAIIHE 6E3 mlCbMEHIIOrO PA3PEIIJEIlMJIKorrHPOBAIHlE. PAcrrpOCTPAIIEHHE H Hcrronh30BAHHE 6E3 rrHCbMEIIHoro PA3PEUlEHHJl 
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<1>lf3HI<a,11 KIJacc (I - II 116) 

"lJacTI.2 

OmsemoM K Ka:»eOOMY U3 3aOaHUU Bi-B2 6yoem lleKOmOplUl nOCJle
OOSameJlbllOCmb U,Upp. 3my nOCJle()OSameJlbHOCmb HaOO 3anUCamb S 
6J1a1lK omsemos Kg 1 cnpasa om 110Mepa coomsemcmsYlO~ezo 

3aoallUR 6e:J np06eJlos U KaKUX-Jlu60 CUMSOJlOS, lIa'lUlIa1l C nepsoii 
KllemO'lKU. Ka:»eoylO U,uppy nUlUume S omoeJllJlloii KllemO'lKe S 
coomsemcmsuu c nDuseOellllblMU S OJlallKe 06pa:Ju,aMu. 

Ha JUre cocy):(a neJKaJIO Teno, rrOJIHOCThIO norpy;KeHHoe B 2KH,.[J;KOCTh. BC!D 
cocy,n: ,n:onHmr ):(pyrylO JKHiUCOCTh, KOTOplUI XOpOIIIO CMeIIIHBaeTC.lI C 

rrepBoR >KliJUCOCThlO Ii HMeeT 6oJIbIIIylO ITrrOTHOCTh. KaK B pe3yJIhTaTe 

H3MemrJIHCh no cBoeR BeJIWIHHe CHJIa ):(aBJIeHH.lI TeJIa Ha )l;HO cOCy,ll.a Ii 

.D:eHCTBYI0ll(He Ha TeJIO apXHMe,n:OBa CliJIa Ii CHJIa T.lIJKeCTH? 

):{IDr Ka>K,l.(OH BeJIHtIHHbr orrpe,l.(eJIliTe COOTBeTCTB)'IOll(IDf xapaKTep 

H3MeHeUH.lI: 

1) YBeJIlilfHJIaCh 

2) YMeHhIIIHJIaCh 

3) He H3MeHHJIaCh 

3aIIHlllHTe B Ta6JIH~ BI.I6paHHhIe UHtPPhl .D:IDI KaJK)l;OH tPH3H'leCKOH 

BeJIH1.J.HHhl (rurtPpbr B OTBeTe MOryT ITOBTOP.lIThC.lI). 3aTeM nonyqHB

IIIYJOC.lI nocne.u:OBaTeJIbHOCTh UHtPP 3anHllIHTe B 6JIaHK OTBeTOB N2 1 

cnpaBa OT HOMepa 3a,lIaHH.lI B1. 

<1>lf3""', II KllaCC (1 - 12 116) 

OmsemOM K KaJICOOMY U3 3aOallUU B3-B5 6yoem lIeKOmOpOe 'lUCJlO. 
3mo 'lUCIlO lIaoo 3anucamb S 6JlallK omsemOS Kg 1 cnpasa om 1/0
Mepa coomsemcmsylOlU,eZO 3aOa1lU1I, lIa'lUlllUl c nepsou KllemO'lKu. 
Ka:»eiJblu CU,MSOJl (u,uppy, 3an1lmylO, 311aK MUllyC) nUlUume S 
OmOeJlbllOU KJlemO'lKe s coomsemcmsuu c npuseOellllblMU 6 6JlallKe 
o6pa:Ju,aMU. EOUIIUl{bl f/JU3U'leCKUX SeJlU'lUII nucamb lie lIy:»eIlO. 

)J;eB01.J.Ka MaccoH 34 Kr Ka1.J.aeTCJI Ha Ka1.J.eJIJIX C ,l.(ByWi KpeneJKHhIMH~ BepeBKaMH, .D;JIHHa Ka>K,l.(OH H3 KOTOphIX 4 M. Onpe,l.(eJIHTe MOmJ1h CHJIbI 

yrrpyrocTH, B03HHKalOll(eR B Ka)!(,l.(OH BepeBKe B TOT MOMeHT, Kor.n;a 

,lIeBOYJKa HaXO,l.(HTCJI B caMOM HH)!(HeR TOqKe CBoeM TpaeKTOpHH, ecJIH 

MOmJIh ee CKOpOCTH IIpM 3TOM paBeH 4 we. Macea CH,ll.eHhH paBHa 2 Kr, 

MaccoH BepeBoK cJIe.n;yeT npeHe6pe1.J.b . 

B TelIJIOM30JIMpOBaHHhiH cocy,l.( C 60JIhIIIlfM KOJIHYJeCTBOM JIh,l.(a IIpH~ 
TeMneparype II = ooe orrycKaIOT HarpeThIH ):(0 I = 500°C JKeJIe3Hhrn 

IIpe.n;MeT MaccoH m = 400 r. tIepe3 HeKoTopoe BpeMJI B cocy.n:e 

YCTaHaBJIHBaeTC.ll TeIIJIOBOe paBHoBecMe IIpM HaJIH'lMH HeKoToporo 

KOJIH1.J.eCTBa JIL,ll.a. KaKaJI Macca JIb.n;a paCIlJlaBHJIaCb B 3TOM rrpouecce? 

OTBeT Bblpa3HTe B rpaMMax H oKpyrJIHTe ,ll.0 u.enbIX. 

CHJIa .u:aBJIeHInI Tena ApXHMe,ll.OBa CHJIa, CHna T.lI>KeCTH, 

Ha .D:HO cocy.u:a .n;eHCTByro1l1aJ1 Ha TeJIO .n;eH:CTBYIOll(aJI Ha Teno 

f)_ " ~ 

YCTaHOBHTe COOTBeTCTBlie Me)J(,ll.y TeXHH1.J.eCKHMH yCTpOHCTBaMH Ii~ 
tPH3H1.J.eCKHMH JIBneHH.lIMH, ne)!(all(liMH B OCHOBe rrpHHUHrra HX 

,l.(eRCTBH.lI. 

rJPHEOP ~H3rrqECKHEHB~EHHH 

A) JIaJep 1) HOHH3auH.lI raJa 

E) rrpM3MemlbIH cneKTporpatP 2) BbIHyJK,l.(eHHOe H3nyqeHlie 

B) C1.J.eT1.J.HK reiirepa 3) ,ll.licrrepcH.lI 

4) HHTeptPepeHUH.lI 

5) ,ll.HtPpaKUlni 

Ka>K.n;OMy 3JIeMeHTy JIeBOrO cToJI6u;a nO,ll.6epHTe Il03HU,HIO H3 rrpaBoro 

CTOJI6u.a H BIlHIIIliTe Bhl6paHHhle U.HtPPbI B Ta6JIHJ.Df. 3aTeM rronyqHB

IIIYJOCH rrocne.n;OBaTeJIhHOCTh u.HtPP 3amnmne B 6JIaHK OTBeTOB N2 1 
cnpaBa OT HOMepa 3a,lIaHH.lI B2.

1 BI A I E \ 

Y1.J.eHMK B IlIKOJIbHOH na60paTopHH yCTaHOBHJI JIHH3Y Ha paCCTOJlHHH
~ 110 CM OT OKHa Ii C ee IlOMOll(hlO Ha 3KpaHe IIoJIYqHJI 1.J.eTKOe 

IB06pa)!(eHHe ,l.(epeBa, pacTyll(ero B 20 M OT OKHa. I1pH 3TOM paCCTOJIHMe 

OT nHH3hI ,ll.0 3KpaHa, paCnOJIOJKeHlWrO ua rnaBHoH OrrTH1.J.eCKOH OCH 

JIMH3hI, OKaJaJIOCb paBHhlM 57 ± 1 CM. ITo rrpHBe.n;cHHhJM ,l.(aHHhIM 

olIpe,ll.eJIHTe tPoKycHoe paCCTOJIlme nHH3hI. OTBeT oKpyrJIHTe ,ll.O 

,ll.eC.lIThIX. 

[ He 3a6yobme nepeJlec/1lu Bce omBembl s 611a1lK om6emos M 1 

© 2009 <l>EJlEPA.HbllblfI UEHTP TEcnlPOBAflH.Jl. <C 2009 <l>EJlEPAllbHbfll UEHTP TECTIlPOBAHIIJl 
KOnHPOBAHIIE, PACnpOCTPAHEHIIE III1CnOllbJOBAHIlE 6E3 ffifCbMEHHOro PA3PEWEHHJl KonHPOBAHfiE. PACfIPOCTPAHEHIlE II11ClIOflb30BAHIIE 6E3 nHCbMEHHoro PAJPEWEHHJl 

<t>EI\EPAllbHOro UEHTPA TECTIIPOBAHHR HE JlOnYCKAETCJl<l>EJlEPAflbHOro lIEHTPA TECTIlPOBAHHJl HE I\OilYCKAETCJl. 



<1l"3"Ka, 11 KJlacc (I - 14/ 16)<1l"3"Ka, 11 KJlacc (I - 13 / 16) 

qacTh 3 

3uduuUJI Cl-C6 npedCmU8J1RlOm co6oii :JUdU'IU, nOJlllOe peUleltue 
KomopblX lleo6xooUMO :Junucumb 8 6J1UIIKe om8em06 J(g 2. PeKOMelt
oyeml.'R npo8ecmu npe08UpUmeJlbltOe peUleuue IIU 'IepIW8UKe. IIpu 
of/JopMJleltUU peUlellUR 6 6J1allKe om8em08 J(g 2 :JanUUlume CHa'lUJIU 

1I0Mep :JaoaHUJI (CI U m.l).), a 3ameM peUleuue coom6emcm8YIO~eii 

:Jaoa'lu. 

@] OIlHWHTe, "ITO rrpOHCxo,l:lHT na ITOBCpXHOCTH ITJIaCTHKOBOU 6YTbillKH, 

uarrorrHcHlmfi ,lJ;OBcpXy BO,lJ;OU, B TelJCHHC KopoTKoro H )J)1HTeJIbHOrO 

BpeMeHH rrOCJIe Toro, KaK ee ,l:lOCTanH H3 XOJIO,lJ;HJ1bHHKa H OCTaBHJIH Ha 

CTOJIe rrpH KOMuaTHou TeMnepaType. 06b}{CHHTe, KaKHMH <pH3HlJCCKHMH 

3aKOllaMH o6ycrroBrreHo Ha6mo,lJ;aCMOe }{BJICHHC. 

lloJlllOe npa6UJ1bltOe peUleltue KU:JlCooii U3 :Jaou'l C2-C6 dOJl:JICIIO 

8KJlIO'IUmb :JUKOllbl U f/JOpMyJlbl, npUfttellellue KomopblX lIeo6xooUftto u 
oocmamo'llto dJlR peUlelluR :JUOU'IU, U mUK:JICe MUmeMUmU'IeCKUe 

npeo6pu308UIIUJI, pUC'Iembl C 'lUCJlellllblM om8emOM U, npu 

lleo6xooUfttocmu, pUCyIlOK, nORcllRIO~uii peUleltue. 

@]
 Tcrro Maccou 100 r, CBo6o,lJ;HO na,lJ;aw!Uee Ha 3CMJIIO C HeKoTopoH
 

BbICOTbI 6C3 UaqanbHOH CKOpOCTH, 3a rrepBYw CCKyH,lJ;y rra,l:lcnWI 

rrpoxo,lJ;HT IlYTb, B 4 pa3a MCHbUUiH, qeM 3a nOCJIc,lJ;mow ceKyll,lJ;y 

rrU,l:leHH}{. KaKoB HMnyJIbC Tena B KOHl(C rra,l:lcHH}{? eHJIOR 

corrpoTHBnCHH}{ ,lJ;BHlKCHHW npeHe6pe"lb. 

HaU,lJ;HTe KTI)J, TerrnoBou MaUIHHbI, pa60Taw!Ueu rro l(HKJIY 1 - 2 - 3 - 1'[ill 
(CM. pHC.). Pa60Qee Teno - O)lHOaTOMHbIU H,lJ;eanbHbIH ra3. 

p 

6po 2 

2po-1-.-----------: ' '. 3 

Po 

Vo 2Vo 3,86Vo v 

~)J,mr I-Ia6mo,l:lemUI HI-ITep<pepCUl(HOHI-IOU KapTHHbI Hcrronb3YIOT 

,l:lH<ppaKUHoHIlYIO peweTKy (l00 ,l:leneHHH Ha 1 MM) H pTyTllylO 

ra30pa3pMHYIO naMrry, l-I3nY'IaIOIUYIO B pa60'leM pe)f(HMe CBe'ICHI1C 

6eJIoro UBeTa. 41'0 )"IenI1K OlKH)J;aeT YBH)~eTb na 3KpaHe, eCJIH CBCT 01' 

naMHbI HopManbHo na.n:aCT Ha pcweTKY, a 3Kpan 01' BCC paCHOJlOlKCU Ha 

paccTmllum 1,4 M? 

B Ta6JIHue YKa3anbI 

,lJ;nHHbI BOJIH naH60Jlcc HUH60Jlee HHTeHCHBHbIC nHHHH crrcK1pa 

HHTCHCHBHbIX crrCK rrupOB PTYTH 

Tpanbublx JII:lHI:lH, xa UBeT JIHHHH I3CJIeHbIH I qlHOJIeTOBbIH 

paKTCpHbIX ,lJ;mr rrapoB J(nHI-Ia BOJlHbl, HM I 546 I 436 
pryTl-I B BH,l:lI:lMOU 06

naCTH crrcKTpa. 

'02009 <l>E/-\EPAllbHbIH 11LIlTP TECTHPOBAHl1jJ © 2009 <l>EJlEPAllbHblH LlEHTP TECTHPOBAHHil 
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<1JH3v.Ka, 11 IUJace (1 - 15; 16) 

Ha ~mCYJlKC npl1BCjJ,CllU (!JOTorpac[mll co6paIIllOH 3JIeKTpWleCKon LlcnH,fC51 
COCT05IIl\Cn H3 HC']'O'[IIHK<l form (1), BOJILTMCTpa (2), IHIMrrOQKH (3), pe

3HcTopa (4) conpOTHBJIeHJiCM R = 5,0 OM, <lI\mCpMcrpa (5). Orrpe,lJ,CJIHTC 

MOIl\HOCTf, JJa:\lTIO'lI<fl B YKa3aIIHoM pelKHMe pa60Tbl. I1oKa3aIlHlf BKJIlO

'lCIlIIhlX B JJ:cnr, aMrrepMcTpa H BOJJbTMCTpa npliBC,lJ,CHbl na pHCyHKC B 

C,lJ,HIlIIl.\<1X CYi. 

CPll31lKa, 1J KJJace (1 --- 16/ 16) 

!C6l Ha pHcynKc nplmC,lJ,CllbI 'ICTblpC JIl1Hl1l1 CnCKTpa H3JlY'ICHH5I BO,lJ,OPO.n.a, 
~ 

COOTBCTCTByIOW,l1C nCpCXOilY 3JICKTpOHOB B aTOl-,1C BO,lJ,0p0,lJ,a C GOJICe 

B!>ICOKHX 3HCprCTJi'iCCKHX YPOBllCH l-ra BTOPOH, 3ncprmo 3JICKTpor-Ia lla 

n-OM ypOJ3lIC aTOI\Ta flO,lJ,0pOJla C xopourcH TO'!HOCTLIO MOlKUO 

-hR 
onpe,lJ,CJIHTb no cllOpI\-rym; En = -?-, l'l-rC R - nOCTOS[lUIaSI PH,lJ,6cpra, 

n-
l1CIJOJlI,JYJJ. ):(aHIlblC PHCYIllca, onpc,ll,emrre 3IIa'IClIUC nOCT0511lffOH 

PHJJ.6epra, eCJ1!1 H3BCCTHO, 'ITO CaMa>I rrpaBa5I JJHHH51 CnCKTpn 

COOTBCTCTBYCT nCpeXO'!IY 3JICKTpOUa B aTOMC BOjJ,0p0,!Ia C meCToro na 

BTOpOn ypoBeUb. llpc,lJ,cTaBbTe 31'01' nepeXO,lJ, B BHfj,C CXeMhI. 

700 650 600 550 500 450 - -400 H~l 

Iilllll! II/I [I I [ [ I I I ! I [ I [ I I I I I I I Iii 
I 
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