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ELJ.HHbiH rocyLJ.apcTseHHbiH 3K3aMeH no <DH3HKE 

HHCTPYKUHSI no BbiDOJIHeHHIO pa6oTbi 

,IJ:JJH BhinOJJHeHI1~ 3K3aMeHaf.\110HHOH pa60Thl DO <jli1311Ke OTBOLJ,I1TC~ 

235 MI1HyT. Pa6oTa COCTOI1T H3 3 YaCTeH, BKJIIOI.JaiOW,I1X 35 3aLJ,aHI1H. 

qacTh 1 coLJ.ep)J(HT 21 JaLJ,aHHe (A1- A21). K Ka)I(LJ.OMy JaLJ,aHHIO LJ.ai!TcH 

LfeThipe Bap11aHTa OTBeTa, 113 KOTOphiX npaBI1JlhHhiH TOJlhKO OLJ,I1H. 

qaCTh 2 COLJ,ep)J(HT 4 3aLJ,aHI1H (B1- B4), B KOTOphiX OTBeT He06XOLJ,HMO 

Jan11caTh B BI1LJ.e Ha6opa f.\11<jlp. 

qaCTh 3 COLJ,ep)J(11T 10 3aLJ,aLJ: A22- A25 C Bhi60pOM OLJ,HOfO BepHOfO OTBeTa 

11 C1-C6, MH KOTOphrx Tpe6yeTcll LJ,aTh pmsepHyThle peweH~. 

Ilp11 BhiLJI1CJJeHI1~X pmpewaeTCH 11CUOJlh30BaTh HenporpaMM11pyeMhiH 

KaJJhKymTOp. 

Bee 6naHKI1 Er3 JanoJJHHIOTCH ~pKHMI1 LJepHhiMI1 LJepH11JJaMI1. 

,IJ:onycKaeTC~ 11CUOJlh30BaHI1e reJJeBOH, KaDI1JlJJHpHOH 11J111 nepheBOH pyLJeK. 

Ilp11 BhinOJJHeHI1H JaLJ,aHHH Bhl MO)J(eTe UOJlh30BaThCH YepHOBI1KOM. 

06paw,aeM Bawe BHI1MaHI1e Ha TO, LJTO 3aDI1CI1 B LJepHOBI1Ke He 6yLJ.YT 

yYI1ThiBaThCH np11 Of.\eHI1BaHI111 pa60Thl. 

COBeTYeM BhinOJl~Th 3aLJ,aHI1ll B TOM nopliLI,Ke, B KOTOpOM OHI1 LJ,aHhl. ,IJ:m1 

3KOHOMI111 BpeMeHI1 nponyCKaHTe 3aLJ,aHI1e, KOTOpOe He yLJ,aeTC~ BhinOJ1HI1Th Cpa3y, 

11 nepexoLJ.I1Te K cneLJ.YIOW,eMy. Ecn11 nocne BhinOJJHeHI1ll scetl pa6oThl y Bac 

ocTaHeTc~ speMH, Bhi CMO)J(eTe sepHyThC~ K nponyw,eHHhiM JaLJ,aHI1HM. 

naJJJJhi, nonyLJeHHhie BaMI1 Ja BhmOJJHeHHhie JaLJ,aHI1H, cyMM11py10TCH. 

IlocTapaHTeCh BhinOJIHHTh KaK MO)J(HO 60JJhWe 3aLJ,aHI1H 11 Ha6paTh HaH60JJhWee 

KOJ111LJeCTBO 6aJJJJOB. 

)J(eJiaeM ycnexa! 

HH)J(e npHBeLJ,eHhl cnpaBOI.JHhle LJ,aHHhle, KOTOphle MOryT UOHaLJ,0611ThCll 

BaM np11 BhmOJJHeHI111 pa60ThJ. 

,IJ:eCHTI1LJHbiC np11CT3BK11 

HaHMeHo- 0603HaYeHMe MHOlKMTenb HaHMeHo- 06o3HaYeHMe MHOlKMTenb 
BaHMe srume 

rHra r 109 CaHTH c 10- 2 

Mera M 106 MHJJJJH M 10-3 

KHJJO K 10 3 MHKPO MK 10 6 

reKTO r 102 HaHO H 10 9 

,1.\eUH ).\ 10 I OHKO n 10- ,2 
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Koncmanmbt 

I.JHCJJO 7t 

ycKopeHHe cso6o;moro na).leHH~ Ha 3eMJJe 

rpaBHTaUHOHHaH OOCTOHHHaH 

YHHBepcanhHaH raJOBaH nocTO~HHaH 

nocTO~HHaH nOJJhUMaHa 

nocTOHHHaH Asora,l.lpo 

CKOpOCTh CBeTa B BaKyyMe 

K03<jl<jlHUHeHT nponopuHOHaJJhHOCTH B JaKOHe KynoHa 

MO).lyJJ h 3apH,l.la 3JleKTpOHa (3JJeMeHTapHhiH 

3JJeKTpHYeCKHH 3apH.Ll) 

OOCTOHHHaH IlJJ aHKa 

Coomnomenue Me:Jici>y pa3!1U'lltbl.lltu ei>unut((IJitU 

n = 3,14 

g= 10 M/c2 

G = 6,7·10-11 H ·M21Kr2 

R = 8,31 ,IJ:JK/(MOJlh·K) 
k = I ,3 8 ·10- 23 ,IJ:JK/K 
NA = 6·1023 MOJlh-l 

c = 3·108 M/c 

I 
k = --= 9 ·109 H ·M2/KJJ2 

4m:0 

e = 1,6·10-19 KJJ 

h = 6,6·10-34 ,IJ:JK·c 

TeMnepaTypa 0 K =- 273 oc 
aTOMHaH e,l.lHHHUa MaCChi 

I aTOMHaH e.LlHHHUa MaCChi 3KBHBaneHTHa 

I 3JJeKTpOHBOJJhT 

1 a.e.M. = 1,66·10-27 Kr 

931 ,5 M 3B 

Macca 'lacmut( 
3JJeKTpOHa 

npOTOHa 

HeHTpOHa 

llJZomnocmb 

BO,l.\hl 

.LlpesecHHhl (cocHa) 

KePOCHHa 

I 3B = 1,6 ·10- 19 ,IJ:JK 

9, l·l0-31Kr::e 5,5·10-4 a.e.M. 

1,673 ·10-27 Kr::e 1,007 a.e.M. 

1,675 ·10- 27 Kr::e 1,008 a.e.M. 

1000 Kr/M3 

400 Kr/M3 

800 Kr/M3 

00,1.\COJJ Hei.JHOfO MaCJJa 

aJJIOMHHH~ 

JKeJJe3a 

PTYTH 

Yi>e.nbnaJt melt!loi!MKocmb 

900 Kr/M3 

2700 Kr/M3 

7800 Kr/M3 

J3 600 Kr/M3 

BO,l.\hl 4,2·10 3 ,IJ:JK/(Kr·K) aJJIOMHHHH 900 ,IJ:JK/( Kr· K) 

,IJ:JK/( Kr· K) 

,IJ:JK/( Kr· K) 

JJ h.Lla 2,1·10 3 ,IJ:JK/(Kr·K) 

JKeJJe3a 460 ,IJ:JK/( Kr· K) 

CBHHUa 130 ,IJ:JK/(Kr·K) 

Yi>e.nbnaJt melt!loma 
napoo6pmosaHH~ BO.L\hi 

0JlaBJJeHI1~ CBHHUa 

nnasneH~ JJh).la 

2,3 ·10 6 ,IJ:JK/Kr 

2,5·1 0 4 ,IJ:JK/Kr 

3,3·10 5 ,IJ:JK/Kr 

Me).(H 380 

LJyryHa 500 

I HopfttUJlbltbte yCJZ06UJI' ,1.\aBJJeHHe 105 ITa TeMnepaTypa 0 oc - , -

MoJZRpnaJt Macca 
moTa 28·10-3 Kr/MOJlh reJJHll 4·10-3 

aproHa 40·10-3 Kr/MOJlh KHCJJOpO.Lla 32·10-3 

BO,l.lOpO,l.la 2-10- 3 KrfMOJlh JJHTH~ 6·10-3 

B03.Llyxa 29·10- 3 Kr/MOJlh HeOHa 20·10-3 

BO).lhl 18·10- 3 KrfMOJlh yrneKHCJJoro rma 44·10-3 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJl h 



EAIIIHbl~ rOcyAapCTB6HHbl~ 3K3aMeH , 2013 r. <ll~3~KA 2/7 

llpu 6btnOJtHeHuu 3ai>aHuii <tacmu 1 6 6JtaH«e om6emo6 .M! 1 not) HOMepoM 
6btnOJlHReMozo Ba.Mu 3aOaHUR (A1-A21) nocma6bme 3Ha« «X» 6 KJlemo•t«e, 
HOMep «omopoii coom6emcm6yem HOMepy 6bt6paHHozo Ba.Mu om6ema. 

MaJJhLJI1K coe3)1(aeT Ha caHKax pasHoycKopeHHO co cHe)I(HOH ropK11. CKopocTh 

CaHOK S KOHI..\e CnyCKa 10M/C. YCKOpeHHe pasHO 1 M/ C2, HaLJaJlhHa51 CKOpOCTh 

pasHa HYJJJO. ,Il;JJ11Ha ropKH pasHa 

1) 75 M 2) 50 M 3) 25M 

~ MHMO 3eMJJH JJeTHT acTepOHLI s HanpasJJeHHH, 

nOKaJaHHOM Ha p11CYHKe nyHKT11pHOH CTpeJJKOH. 

BeKTop FA noKaJhJsaeT CI1JJY np11T51)1(eHWJ 

aCTepOH):Ia 3eMJleH. 113seCTHO, LJTO MaCCa 3eMJll1 

s 105 pa3 6oJJhwe MaCChi acTepoHt:~a. Bt:~OJJh 
KaKOH CTpeJJKH (1 11Jll1 2) HanpasJJeHa 11 LJeMY 

pasHa no MO):IyJTIO CHJla, ):leHCTSYJOil.la51 Ha 

3eMJlJO CO CTOpOHhl acTep011):1a? 

1) SLIOJlh cTpeJJKI1 1, pasHa FA 

2) SLIOJlh cTpeJJKI1 1, pasHa 105 FA 

3) S):IOJlh CTPeJJKH 2, pasHa 10-5 F A 

4) s):IOJlh CTPeJJKH 2, pasHa F A 

4) 100M 

\ 
\ 
\ 

F:~ 

,lJ;epeS51HHhiH 6pycoK, nJlOil.la):l l1 rpaHeH KOTOporo CS513aHhl OTHOllleHI1eM 

S1 : S2 : S3 = 1 : 2 : 3, CK0Jlh311T pasHOMepHO 11 np51MOJlHHeHHO nO):I ):leHCTSHeM 

ropH30HTaJJhHOi1 CHJlhi F no ropH30HTaJJhHOi1 wepoxosaToi1 onope, 

conp11Kaca51Ch c Hei1 rpaHhJO nJJoll.laLihJO S1• KaKosa Macca 6pycKa, ecJJI1 

Kmrj:l<jmu,l1eHT TpeH1151 6pycKa o6 onopy paseH J..l? 

F 
3)

flg 

CHap51):1, 11Me!Oil.II1H S TOLJKe 0 TpaeKTOp1111 

HMnyJJhC p0 , pa3opsaJJC51 Ha t:~sa OCKOJJKa. Ot:~HH 

113 ocKOJJKos 11MeeT 11MnyJJhC p1 • 11MnyJJhC 

STOpOrO OCKOJlKa 11306pa)l(aeTC51 seKTOpOM 

1) BC 2) AB 3) OD 

6F 
4) flg 

B 

4) co 
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CKopoCTh rpy3a Maccoi1 0,2 Kr pasHa 1 M/c . KHHeTHLJecKa51 3Hepm51 rpy3a pasHa 

KopOMhiCJlO secos, K KOTOpOMY nO):ISellleHhl Ha HI1T51X ):ISa 

TeJJa ( cM. pHcyHoK), HaXOLIHTC51 s pasHosec1111 . KaK HY)I(HO 

H3MeHI1Th nJJeLJo d~, LJT06hJ nocJJe yseJJHLJeHH51 Macchi 

nepsoro TeJJa s 3 pa3a pasHosecHe coxpaHHJJOCh? 

(KopOMhiCJlO 11 HI1TI1 CLJI1TaTh HeSeCOMhiM11.) 

1) yseJli1LJI1Th S 6 pa3 

2) yMeHhllii1Th S 6 pa3 

3) yMeHhllii1Th S 3 pa3a 

4) yseJJHLJHTh s 3 pa3a 

4) 0,2 ,Il;)l( 

~ B XO):Ie 3KCnep11MeHTa ):laSJleHI1e pa3pe)l(eHHOrO raJaS COCy):le CHI1311Jl0Ch S 5 pa3, 

a cpet:~ H5151 3HeprH51 TenJJosoro ):ISH)I(eHH51 ero MOJJeeyJJ yseJJHLJHJJaCh s 2 pa3a. 

3HaLJI1T, KOHU,eHTpaU,I151 MOJleKyJl raJaS COCy):le 

1) yseJli1LJI1JlaCh S 2 pa3a 

2) yseJli1LJI1JlaCh S 10 pa3 

5 
3) yMeHhlliHJlaCh S - pa3a 

2 

4) yMeHhlliHJlaCh S 10 pa3 

~ flp11 nepeSO):Ie 11):1eaJJhHOrO raJa 113 COCT051HI151 

S COCT051HHe 2 ):laSJleHHe raJa npOnOpU,HOHaJlhHO ero 

nJJOTHOCTI1 . Macca raJa s npou,ecce ocTaeTc51 nocT051HHoi1. 

YTsep)l():laeTc51 , LJTO s 3TOM npou,ecce 

A. npoHCXO):IHT H30TepMHLJecKoe C)l(aTHe raJa. 

E. KOHUeHTpau,wJ MOJleKyJJ raJa yseJJI1LJI1saerc51. 

113 3THx yTsep)l():leHHH 

1) sepHo TOJlhKO A 
2) sepHo TOJlhKO E 
3) o6a yTsep)l():leHH51 sepHhi 

4) o6a yTsep)l():leHH51 HesepHhi 

p 
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IlpH KpHCTaJJnH3aU,HH BO,LJ,a nepeXO,!J,HT H3 )I(H,!J,KOrO COCTOliHHll 

B KpHCTaJJnHl.JeCKOe. IlpH 3TOM nepexo,ne 

1) yMeHE.waeTcll H TeMneparypa, H BHYTpeHHllll 3HeprHll 

2) yMeHE.waeTcll TeMneparypa, He H3MeHJieTcll BHYTpeHHJill 3Hepntll 

3) yMeHbWaeTC51 BHyTpeHH5151 3HeprH51, He H3MeH51eTC51 TeMneparypa 

4) yMeHE.waeTC» TeMneparypa, B03pacTaeT BHyTpeHH»» 3HeprH» 

I AlO I Ha pHCYHKe npHse.neH l.I,HKn, ocywecTBJI51eMbiH v 
c H,LJ,eaJJbHbiM ra30M. Pa6oTa ue COBepwaeTCH Ha 

y4aCTKe 

1) AB 

2) BC A 
3) CD 

4) DA 
0 T 

~ KaK H3MeHHTC» ycKopeHHe 3ap»)l(eHHOi1 nE.InHHKH, ,LJ,BH)I(Yil.lei1c» 

B 3neKTpH4eCKOM none, ecnH ee 3apll,n ysenH4HTb B 2 pa3a, a Hanpll)l(eHHOCTb 

nonJ~ yMeHbWHTb B 2 pa3a? CHny Tll)l(eCTH He Y4HTbiBaTb. 

1) ysenHl.JHTC51 B 2 pa3a 

2) He H3MeHHTC51 

3) ysenHl.JHTC51 B 4 pa3a 

4) yMeHbWHTCll B 2 pa3a 

I A12 I KoMHaTa ocsewaeTc» niOcTpoi1 H3 I.JeTE.Ipex o,nHHaKOBbiX napaJJnenE.HO 

BKJJI04eHHbiX naMno4eK. Pacxo.n 3neKTpmHeprHH 3a I.Jac paseH Q. KaKHM 6y,neT 

paCXO,LJ, 3neKTp03HeprHH B l.JaC, eCnH B KBapTHpe BKniOl.JHTb ewe l.JeTbipe TaKHX )l(e 

napaJJnenbHO COe,LJ,HHeHHbiX naMn04KH? 

1) 4Q 2) Q 4) 2Q 
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I A13 I B HeKoTopoi1 o6nacTH npocTpaHCTBa 

C03,LJ,aHO O,LJ,HOpO,Ll,HOe MarHHTHOe none 

(eM. pHcyHoK). Ksa,npaTHall MeTaJJnHI.JecKall 

paMKa nnowa.nH S ,nBH)I(eTC» qepe3 rpaHHUY 

3TOH o6nacTH c nocTO»HHOH cKopoCTbiO u, s 
HanpasneHHOH B,LJ,Onb nnOCKOCTH paMKH 

H nepneH,LJ,HKYJillpHO BeKTOpy MarHHTHOH 

HH,!J,YKLI,HH B. 3)J,C HH,!J,YKU,HH, 

reHepHpyeMall npH 3TOM B paMKe, pasHa £. 
KaKoi1 cTaHeT 3)J,C, ecn H TaK )l(e 6y,neT ,nsHraTE.C» 

4S, H3rOTOBneHHall H3 TOro )l(e MaTepHaJJa? 

1) §_ 
4 

£ 
2) 2 3) 2£ 

(8) (8) (8) (8) (8) 

4) 3£ 

(8) (8) 
(8) (8) 
(8) (8) 
(8) (8) 

I A141 BE>I6epHTe cpe,nH 3neKTpoMarHHTHbiX sonH, H3nyqaeME.IX ConHu,eM, Te y KOTOpbiX 

MHHa BOnHbl MHHHMaJJbHa. 

1) HH<jlpaKpaCHOe H3Jiyl.JeHHe 

2) peHTreHOBCKOe H3Jl)'4eHHe 

3) ynE.Tpa<jlHoneTosoe H3JTY4eHHe 

4) BH,!J,HMbiH CBeT 

I A15 I ITpe,nMeT, pacnono)l(eHHbiH Ha 

Tpoi1HOM <jloKycHOM paccTO»HHH OT 

TOHKOH C06HpaiOI.l.leH nHH3bl, 

nepe,nBHraiOT K <jlOKaJibHOH 

nJIOCKOCTH ( CM. pHCYHOK). 

Ero H3o6pa)l(eHHe npH 3TOM 

v 

3F 2F F F 2F 3F 

1) nepeMewaeTC51 OT nonO)I(eHH51 Ha paCCT051HHH 1,5F OT nHH3bl B 6eCKOHel.JHOCTb 

2) He ,!J,BH)I(eTC51 

3) nepeMewaeTC51 OT nonO)I(eHH51 Ha paCCT051HHH 1,5F OT nHH3bl K ,LJ,BOHHOMY 

<jloKycy 

4) npH6nH)I(aeTC51 BnnOTHYIO K nHH3e 
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)J,HcnepcHeH CBeTa 06'bliCHlleTCll 

A. <j>HOJleTOBbiH l.IBeT o6JlO)((KH KHHrH. 

li. <j>HOJleTOBbiH l.IBeT 6enoro JlHCTa H3 TeTpa.uH, ecnH ero paccMaTpHBaTb 4epe3 

l.IBeTHOe CTeKJlO. 

BepHo(-bl) yTsep)((.ueHHe(-ll): 

1) TOJlbKO A 

2) TOJlbKO E 

3) H A, HE 

4) HHA,HHD 

KaKoe npe.ucTasneHHe o cTpoeHHH aToMa sepHo? 

E6nhwall 4aCTb MaCChi aToMa cocpe.uoTo4eHa 

1) B li.Upe, 3apli.U li.Upa oTpHI..IaTeneH 

2) B ::meKTpoHax, 3apli.U 3JleKTPOHOB OTPHI..IaTeneH 

3) B li,Upe, 3apli.U 3JleKTpOHOB nOJlO)((HTeJleH 

4) B li.Upe, 3apli.U 3JleKTpOHOB OTPHI..IaTeneH 

I A18 I CxeMa HH3WHX 3HepreTH4eCKHX ypoBHeil aTOMOB pa3pe)((eHHoro 

aTOMapHoro raJa HMeeT BH.U, H306pa)((eHHbiH Ha pHCYHKe. 

B Ha4aJlbHbiH MOMeHT BpeMeHH aTOMbl HaXO,UliTCll B COCTOliHHH 

c 3HeprHeil FPl. CornacHo nocrynaTaM Eopa .uaHHbiH raJ MO)((eT 

H3JlY4aTb <j>OTOHbl C 3HeprHeH 

1) 0,3 3B , 0,5 3B H 1,5 3B 

2) TOJlbKO 1,5 3B 

3) mo6oll B npe.uenax OT 0 .uo 0,5 3B 

4) TOJlbKO 0,3 3B 

E, 3B 

- 0,2 

- 0,5 

- 2 

I A19 I ITepHO.U nonypacna.ua li.Uep H30Tona HeoHa ?6 Ne cocTaBnlleT 1,2 c . 3To 

03Ha4aeT, 4TO B npenapaTe ?6 Ne Ha4aJlbHOH Maccoll 1 r 

1) Ka)((,Uoe li.Upo ?6 Ne HanonoBHHY pacna.ueTcll Ja 1,2 c 

2) npHMepHo nonoBHHa H3Ha4aJlbHO HMeBWHXCll li.Uep ?6 Ne pacna.uaeTcll Ja 1,2 c 

3) see H3Ha4aJlbHO HMeiOwHecl! li.Upa H30Tona HeoHa ?6 Ne pacna.uaiOTCll Ja 2,4 c 

4) .llJlll nonHoro pacna.ua Ka)((.uoro li.Upa f6 Ne Tpe6yeTcll 1,2 c 
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I A20 I Y4HTeJlb npo.ueMoHcTpHposan onbiT no Ha6mo.ueHHIO Hanpll)((eHHJ~, 
B03HHKaiOwero B KaryuiKe npH nponeTe 4epe3 Hee MarHHTa (pHc. 1). Hanpll)((eHHe 

C KaryWKH nocrynano B KOMnbiOTepeyiO H3MepHTeJlbHYIO CHCTeMy H 

OT06pa)((aJ10Cb Ha MOHHTOpe (pH C. 2). 

6JTOK KOMHbi-OTepHOfi 

H3MepHTeJibHOfi CHCTel\tbl 

qTO HCCJle,UOBaJlOCb B OnbiTe? 

PHC. 1 

PHc.2 

1) 3aBHCHMOCTb 3)J,C CaMOHH.UYKLIHH nOJlll OT H3MeHeHH51 HanpaBJleHHJI 

3JleKTpH4eCKOrO TOKa 

2) 3aBHCHMOCTb CHJlbl AMnepa OT CHJlbl TOKa 

3) B03HHKHOBeHHe MarHHTHOrO nOJ151 npH H3MeHeHHH 3JleKTpH4eCKOrO nOJ151 

4) 3aBHCHMOCTb HanpaBJleHHll HH,UyKI..IHOHHOrO TOKa OT H3MeHeHHll MarHHTHOrO 

noToKa 
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I A21 I Y4eHHK wccJJe,L\OBaJl .L\BHlKeHHe wapHKa, c6poweHHoro ropH30HTaJlhHO co cToJJa. 

,[(JJ» :noro OH H3MepHJl KOOp,L\HHaThl JleT»lll,erO wapHKa B pa3Hhle MOMeHThl 

BpeMeHH ero ,L\BHlKeHH» H 3anOJlHHJl Ta6JJHU,y: 

t, c 0 0,05 0,10 0,15 0,20 
X,CM 0 5,5 13,5 17,5 24 
y , CM 0 1,5 4,5 11 ,5 20 

IlorpeWHOCTh H3MepeHH» KOOp,L\HHaT paBHa 1 CM , a npOMelKYTKOB BpeMeHH -

0,01 c . Ha KaKoM H3 rpa(j:JHKOB BepHo npe.L\CTaBJJeHa Haw6oJJee Bepo»THa» 

TpaeKTOpH» ,[(BH)I(eHH» wapHKa? 

1) 0 5 10 15 20 25 X,CM 3) 0 10 15 20 25 X, CM 

~ 

2) 

"'x.-1 

10 \. 
~ 

15 

20 

25 

~ 
\ 

y , cM 

0 5 10 15 20 25 X, CM 4) 
~ '""-1;1 

10 

15 

20 

~ 
'\,_ 

c.::_ 

25 

y , cM 

0,05 

0,1 

0,15 

0,2 

0,25 

K~ 
I" -= "'<: 

h-., 
'-'-" 

~ 
~ 

t, c 

0 0 05 0 I 0 15 0 2 0 25 t, c 

5 

10 

15 

"'t~ 

I\. 
[r\ 

\ 
20 

25 r\ 
y , cM 
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Om6emo.M « Jai>aHURM 'Jmoii 'tacmu (Bl-B4) R6nRemcR noC!leOo6amenbHocmb 
u,upp. Bnumume om6embt cHa'tana 6 meKcm pa6ombt, a Jame.M nepeHecume 
ux 6 6naHK om6emo6 .M! 1 cnpa6a om HO.Mepa coom6emcm6ywm.ezo Jai>aHuR, 
HU'lUHUR c nep6oii K!lemo'l«U, 6e3 JanRmbtx, npo6eno6 u «a«ux-nu6o 
i>ononHumenbHblX CU.M60ll06. KaJICi>yw u,uppy numume 6 omi>enb/WU 
K!lemo'l«e 6 coom6emcm6uu c npu6ei>i!HHbl.MU 6 6naHKe o6pa3U,a.MU. 

[!!:] Ha pwcyHKe noKmaHa u,enh nocTO»HHoro TOKa, 

CO,L\eplKalll,a» HCT04HHK TOKa C 3,[(C £ H ,[(Ba 

pe3HCTopa: R 1 H R2• EcJJH KJJI04 K 3aMKHYTh, TO KaK 

H3MeHliTCll CJle,[(yiOlli,He TpH BeJlWJHHhi: CHJla TOKa 

4epe3 pe3HCTop R1; Hanpll lKeHHe Ha pe3HCTope R2; 

CYMMapHa» TenJJOBa» MOlli,HOCTh, Bhi,[(eJl»IOlll,a»C» Ha 

BHewHeM y4aCTKe u,enw ? BHyTpeHHHM 

COnpOTHBJleHHeM HCT04HHKa TOKa npeHe6pe4h. 

,[(Jill KalK,[(OH BeJlH4HHhl onpe,L\eJlHTe COOTBeTCTBYIOll.\HH 

xapaKTep H3MeHeHHll : 

1) yBeJlH4HTC» 

2) yMeHhWHTCll 

3) He H3MeHHTC» 

+ 

3anHWHTe B Ta6JJHUV Bh16paHHhJe U,Hcjlphl ,[(Jlll KalK,[(OH cjlH3H4eCKOH BeJlH4HHhl. 

l.J,Hcjlpbl B OTBeTe MOryT nOBTOp»ThC». 

CHJla TOKa 4epe3 HanplllKeHHe Ha 
CyMMapHall TenJJoBall 

pe3HCTOpRI pe3HCTope R 2 
MOlli,HOCTh, Bhi,[(eJl»IOlll,a»C» 

Ha BHeWHeM y4aCTKe u,enH 

[!D B pe3yJlhTaTe TOpMOlKeHHll B BepXHHX CJlOliX aTMOCcjlepbl BhiCOTa noJJeTa 

wceyccTBeHHoro cnyTHHKa Ha,[( 3eMJJeH yMeHhWHJJaCh c 400 .L\O 300 KM. KaK 

H3MeHHJlHCh B pe3yJlhTaTe :noro CKOpOCTh cnyTHHKa, ero U,eHTpOCTpe MHTeJlhHOe 

ycKopeHHe H nepHO.L\ o6paweHH»? 

,[(JJ» KalK,[(OH BeJlH4HHhl onpe,L\eJlHTe COOTBeTCTBYIOll.\HH xapaKTep H3MeHeHH»: 

1) yBeJlH4HJlaCh 

2) yMeHhWHJlaCh 

3) He H3MeHHJlaCh 

3anHWHTe B Ta6JJHUV Bh16paHHhJe U,Hcjlphl ,[(Jlll KalK,[(OH cjlH3H4eCKOH BeJlH4HHhl. 

l.J,Hcjlpbl B OTBeTe MOryT nOBTOp»ThC». 

CKopocTh YcKopeHHe ITepHO.L\ o6paweHHll 
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Ha pHCYHKe noKa3aH rpa<jlHK H3MeHeHHll T 
TeMneparyphl T Bew,ecTBa np11 nocTOliHHOM 

,L\aBJleHHH flO Mepe Bhi,L\eJleHH51 11M 

KOJlHlJeCTBa TenJlOThl Q. B Ha4aJlhHhiH 

MOMeHT BpeMeHH BeW,eCTBO HaXO,L\HJlOCh B 

ra3oo6pa3HOM cocTOliHHH. KaKHe y4aCTKH 

rpa<jlHKa COOTBeTCTBYIOT KOH,L\eHCaLJ,HH napa 0 
11 OCThiBamnO BeW,eCTBa B TBep,L\OM 

6/7 

COCTOliHHH? Y CTaHOBHTe COOTBeTCTBHe Me)J(,L\)' TefiJlOBhiMH npou,eccaMH 11 

y4aCTKaMH rpa<jlHKa. K KmK,L\OH no3HUHH nepBoro cToJl6u,a no,L\6epHTe 

COOTBeTCTBYIOW,YIO fi03Hl.I,HIO BTOpOrO 11 3anHlliHTe B Ta6JlHUV Bh16paHHhle LJ,H<jlphl 

fiO,L\ COOTBeTCTBYIOW,HMH 6yKBaMH. 

ITPOI...(ECCbl 

A) KOH,L\eHcau,H» napa 

E) OCThiBaHHe TBep,L\OfO BeW,eCTBa 

A 

yqACTKH rPA<l>HKA 

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

YcTaHOBHTe cooTBeTCTBHe Me)I(.L\Y <jlH3H4eCKHMH BeJlH4HHaMH 11 <jlopMyJlaMH, no 

KOTOphiM HX MO)I(HO paCC4HTaTh (v - lJaCTOTa <jlOTOHa, C - CKOpOCTh CBeTa B 

BaeyyMe, h - nocTOliHHa» ITJlaHKa). K Ka)I(,L\OH no3HUHH nepBoro CTOJ16u,a 

fiO,L\6epHTe COOTBeTCTBYIOW,YIO fi03Hl.I,HIO BTOpOrO 11 3anHlliHTe B Ta6JlHUV 

Bh16paHHhle LJ,H<jlphl fiO,L\ COOTBeTCTBYIOW,HMH 6yKBaMH. 

<l>I1311qECKI1E BEJ111qi1Hbl <l>OPMYJibl 

A) ,L\JlHHa BOJlHhl <jlOTOHa 
1) 

hv 
E) HMfiYJlhC <jlOTOHa c 

2) he 
c 

3) 
v 

4) cv 

A 
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3aiJanuR •tacmu 3 npeiJcma6!1RIOm co6oii 3aiJa'lu. PeKoM.eniJyemcR npo6ecmu 
ux npeiJ6apume.nbnoe pemenue na 'lepHo6uKe. llpu 6btnO!IHenuu 3aiJanuii 
(A22-A25) 6 6!laHKe om6emo6 .H!! 1 noiJ HOM.epoM. 6btnO!IHReM.ozo BaM.u 3aiJanuR 
nocma6bme 3HaK «X» 6 K.!lemo'l«e, noM.ep «omopoii coom6emcm6yem HOM.epy 
6bl6pannozo BaM.u om6ema. 

ropH30HTaJlhHO pacnOJlO)I(eHHall HeBeCOMall npy)I(HHa C )l(eCTKOCThiO 

k = 1000 HIM HaXO,L\HTCll B He,L\e<jlopMHpOBaHHOM COCTOliHHH. O,L\HH ee KOHeLJ, 

3aKpenJleH, a .L\pyroi:f KacaeTcll 6pycKa Maccoi:f M = 0,1 Kr, HaXO,L\llw,erocll Ha 

ropH30HTaJlhHOH noBepxHOCTH. EpycoK C,L\BHraiOT, C)I(HMa» npy)I(HHY, 

11 OTnycKaiOT. Ha KaKyiO ,L\JlHHY Ax 6h1Jla C)l(aTa npy)I(HHa, eCJlH fiOCJle OTnyCKaHH51 

6pycKa ero cKopoCTh ,L\OCTHma BeJlH4HHhl v = 1 Mlc? TpeHHe He Y4HThiBaTh. 

1) 1 CM 2) 2 CM 

I A23 I Bo BpeMll onhJTa a6coJliOTHall 

TeMneparypa B03,L\yxa B cocy,L\e no,L\ 

noplliHeM fiOBhiCHJlaCh B 2 pa3a, 11 OH 

nepellleJl 113 COCTOliHHll 1 B COCTOliHHe 2 
( CM. pHcyHoK). ITopllleHh npHJleraJl 

K CTeHKaM COCy,L\a HefiJlOTHO, 11 CKB03h 

3a30p Me)I(,L\y HHM MOr npOCa4HBaThCll 

N 
B03,L\yX. Pacc4HTai1Te OTHOllleHHe - 2 

N, 

3) 3 CM 

4 

2 

0 

4) 4 CM 

2 

./ 
.-

./ v 
1 

0,2 0,4 0,6 V, M3 

4HCJla MOJleKyJl rma B COCy,L\e B KOHLJ,e 11 HalJaJle OflhiTa. B03,L\yX C4HTaTh 

H,L\eaJlhHhiM fa30M. 

1) 2) 2 3) 3 

I A24 I B u,en11, H3o6pa)l(eHHOi1 Ha pHCYHKe, H,L\eaJlhHhiH 

aMnepMeTp noKa3hiBaeT 1 A. Hai:f,L\HTe 3.1J:C HCT04HHKa, 

ecJlH ero BHYTpeHHee conpoTHBJleHHe 1 OM. 

1) 29 B 
2) 27 B 
3) 23 B 
4) 25 B 

4) 4 
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I A25 I )J,se lJaCTHU,bJ, HMeJOw,He OTHoweHHe Japli.L\OB !:!J.. = 2, BJleTeJlH B O.L\HOpO.L\HOe 
qz 

MarHHTHOe no11e nepneH,L\HKYllllpHO ero JlHHI1liM HH.L\YKUHH H ,[(BH)J(YTCll no 

OKPY)I(HOCTliM. Onpe,L\emiTe OTHoweHHe Mace ~ 3THX 'laCTHU, ec1111 OTHoweHHe 
mz 

T 
nepHO,[(OB 06paw,eHI1ll 3TI1X 'laCTHU, _j_ = 0,5. 

Tz 

1) 1 2) 2 3) 0,5 4) 0 ,25 

llollHoe pemeHue 3aOa'l Cl-C6 Heo6xoouMo 3anucamb 6 6/laHKe om6emo6 .H!! 2. 
llpu ofjJopMileHuu pemeHUR 6 6/laHKe om6emo6 .H!! 2 3anumume cHa'laJla HOMep 
3aoaHUR (Cl, C2 u m. o.), a 3ameM pemeHue coom6emcm6ytOU{eu 3aoa'lu. 
Om6embt 3anucbt6aume •ti!mKo u pa36op•tu6o. 

)J,se nopu,HH O.L\HOro H Toro )l(e H,[(eME.Horo raJa 

HarpesaJOTCll B cocy,L\ax O.L\HHaKosoro o6oeMa. 

rpa<jlHKH npou,eCCOB npe,L\CTaBJleHbl Ha pHCYHKe. 

Ilo'leMy HJoxopa I Jle)I(HT BbJWe HJoxopbl II? 

0TBeT noliCHHTe, yKaJaB, KaKHe <jlHJHlJecKHe 

JaKOHOMepHOCTH Bbl HCnOJlbJOBMH ,[(Jl» 

o6oliCHeH1151. 

p 

0 T 

llollHoe npa6UilbHoe pemeHue KaJICoou U3 3aoa•t C2-C6 OOIIJICHO cooepJICamb 
3aKOHbl u fjJopMyllbl, npUMeHeHue KomopblX Heo6xoouMo u oocmamo'IHO OIIR 
pemeHUR 3aOa'lu, a maKJICe MameMamu'lecKue npeo6pa3o6aHuR, pac'li!mbt c 
'IUC/leHHblM om6emoM u npu Heo6xoouMocmu pucyHoK, noRCHRIOU{UU 
pemeHue. 

CHap».L\ Maccoll 2m pa3pb1BaeTC» s no11fue Ha ,[(Be pasHE.Je I.JaCTH, O,[(Ha HJ 

KOTOpblX npO,L\OJllKaeT ,L\BHlKeHHe no HanpaBJleHHJO ,L\BH)I(eHJ1ll CHapli,L\a, a ,L\pyrall

B npOTHBOnOJlO)I(H)'JO CTOpOH)'. B MOMeHT pa3pb1Ba CYMMapHall KHHeTHlJeCKall 

3HeprH51 OCKOJlKOB yseJlHl.JHBaeTCll Ja Cl.JeT 3HeprHH BJpblBa Ha BeJlHl.JHHY !1£. 
MO,L\yJlb CKOpOCTH OCKOJlKa, ,L\BH*YW,erOCll no HanpaBJleHJ110 ,L\BH)I(eHHll CHapl!,[(a, 

paBeH u1, a MO.L\YJlb CKOpOCTH BTOporo OCKOJlKa paBeH u 2 . HaH,L\HTe !1£. 
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~ 0,[(HH MOJlb aproHa, HaXO,L\liW,HHCll B l.I,HJlHH,L\pe npH TeMneparype 1J = 600K H 

,L\aBJleHHH p1 = 4 ·105 ITa, pacwHplleTCll H O.L\HOBpeMeHHO oXJla)l(,[(aeTcll TaK, 'ITO 

ero ,[(aBJleHHe npH pacwHpeHHH o6paTHO nponopu,HOHMbHO KBa,L\pary o6oeMa. 

KoHe'IHOe ,[(aBJleHHe raJa p2 = 105 ITa. Kaey10 pa6ory cosepw1111 raJ npH 

paCWHpeHHH, eCJlH OH OT,[(aJl XOJlO,[(HJlbHHKY KOJlHl.JeCTBO TenJlOTbl Q = 1247 )J,)I(? 

~ B 3JleKTpH4ecKoil cxeMe, noKaJaHHOH Ha pHcyHKe, 

KJ1104 K JaMKHyT. 3)J,C 6ampeHKH [ = 12 B , eMKOCTb 

KOH,[(eHCaTopa C = 0 ,2 MK<l>. 0THOWeHHe BHyTpeHHero 

conpOTHBJleHHll 6aTapeHKH K conpOTHBJleH1110 peJHCTO-

r 
pa k = R = 0,2. Hail,[(HTe KOJlH'IeCTBO TenJlOTbJ, 

[,~ 
L]_______r c 

KOTOpoe BbJ,[(eJlHTCll Ha peJHCTOpe nOCJle pa3MbJKaHHll KJlJOlJa K B peJyJlbTaTe 

pa3pll,[(a KOH,[(eHCaTOpa. 

06oeKTHBbl COBpeMeHHbfX <jlOTOannapaTOB HMeJOT nepeMeHHOe <jlOKYCHOe 

paCCTOliHHe. flpH HJMeHeHHH <jloKyCHOrO paCCTOliH1151 «HaBO,L\Ka Ha peJKOCTb» He 

c6HsaeTC». YcJlOBHMCll Cl.JHTaTb HJo6p~eHHe Ha nJleHKe <jloToannapaTa peJKHM, 

eCJlH BMeCTO H,[(eaJlbHOrO HJ06pa)l(eHH51 B BH,[(e TOl.JKH Ha nJleHKe nOJly'laeTCll 

HJ06pa)l(eHHe nliTHa ,L\HaMeTpOM He 6011ee 0,05 MM. fi03TOMY eCJlH 06oeKTHB 

HaXO,[(HTC51 Ha <jlOKYCHOM paCCT051HHH OT nJleHKH, TO peJKHMH Cl.JHTaJOTC51 He 

TOJlbKO 6eCKOHelJHO Y.L\MeHHbJe npe,L\MeTbl, HO H BCe npe,L\MeTbl, HaXO,[(liW,HeCll 

,[(aJlbWe HeKOTOpOrO paCCTOliHI1ll d. 0Ka3aJ10Cb, 'ITO 3TO paCCT051HHe paBHO 5 M, 

ec1111 <jloKycHoe paccTO»HHe o6oeKTHBa 50 MM. KaK HJMeHHTCll 3TO paccTOliHHe, 

eCJlH, He MeHllll «OTHOCHTeJlbHOrO OTBepCT1151» HJMeHHTb <jloKyCHOe paCCTOliHHe 

06oeKTHBa ,L\0 25 MM? ( «0THOCHTeJlbHOe OTBepCTHe» - 3TO OTHOWeHHe 

<jloKyCHOrO paCCTOliHHJJ K ,L\HaMeTpy BXO,[(HOrO OTBepCTHll 06oeKTHBa.) flpH 

paci.JeTax Cl.JHTaTb o6oeKTHB TOHKOH JlHHJOH. C,L\eJlailTe pHCYHOK, noliCH»JOW,HH 

o6pa3osaHHe n»THa. 

YpoBHH 3HeprHH 3JleKTpoHa B aToMe BO.L\OPO.L\a Ja,[(aJOTCll <jlopMyJloil 

£ 11 =- 13;6 3B, r,[(e n = 1, 2 , 3 , . . . . IlpH nepeXO,[(e aTOM a HJ COCTOliHH51 £2 
n 

s cocTO»HHe £ 1 aTOM HcnycKaeT <jloTOH. Ilonas Ha nosepxHOCTb <jloToKaTO,[(a, 

<jlOTOH BbJ6HBaeT <jlOT03JleKTpOH. )J,JlHHa BOJlHbl CBeTa, COOTBeTCTBYJOW,all KpaCHOH 

rpaHHu,e <jloTo3<jl<jleKTa ,[(Jlll MaTepHMa nosepxHOCTH <jloToKaTO,[(a, A."P = 300 HM. 

qeMy paBHa MaKCHMaJlbHO BOJMO)I(Hall KHHeTHl.JeCKall 3HeprH51 <jlOT03JleKTpOHa? 
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ELJ.HHbiH rocyLJ.apcTseHHbiH 3K3aMeH no <DH3HKE 

HHCTPYKUHSI no BbiDOJIHeHHIO pa6oTbi 

,IJ:JJH BhinOJJHeHI1~ 3K3aMeHaf.\110HHOH pa60Thl DO <jli1311Ke OTBOLJ,I1TC~ 

235 MI1HyT. Pa6oTa COCTOI1T H3 3 YaCTeH, BKJIIOI.JaiOW,I1X 35 3aLJ,aHI1H. 

qacTh 1 coLJ.ep)J(HT 21 JaLJ,aHHe (A1- A21). K Ka)I(LJ.OMy JaLJ,aHHIO LJ.ai!TcH 

LfeThipe Bap11aHTa OTBeTa, 113 KOTOphiX npaBI1JlhHhiH TOJlhKO OLJ,I1H. 

qaCTh 2 COLJ,ep)J(HT 4 3aLJ,aHI1H (B1- B4), B KOTOphiX OTBeT He06XOLJ,HMO 

Jan11caTh B BI1LJ.e Ha6opa f.\11<jlp. 

qaCTh 3 COLJ,ep)J(11T 10 3aLJ,aLJ: A22- A25 C Bhi60pOM OLJ,HOfO BepHOfO OTBeTa 

11 C1-C6, MH KOTOphrx Tpe6yeTcll LJ,aTh pmsepHyThle peweH~. 

Ilp11 BhiLJI1CJJeHI1~X pmpewaeTCH 11CUOJlh30BaTh HenporpaMM11pyeMhiH 

KaJJhKymTOp. 

Bee 6naHKI1 Er3 JanoJJHHIOTCH ~pKHMI1 LJepHhiMI1 LJepH11JJaMI1. 

,IJ:onycKaeTC~ 11CUOJlh30BaHI1e reJJeBOH, KaDI1JlJJHpHOH 11J111 nepheBOH pyLJeK. 

Ilp11 BhinOJJHeHI1H JaLJ,aHHH Bhl MO)J(eTe UOJlh30BaThCH YepHOBI1KOM. 

06paw,aeM Bawe BHI1MaHI1e Ha TO, LJTO 3aDI1CI1 B LJepHOBI1Ke He 6yLJ.YT 

yYI1ThiBaThCH np11 Of.\eHI1BaHI111 pa60Thl. 

COBeTYeM BhinOJl~Th 3aLJ,aHI1ll B TOM nopliLI,Ke, B KOTOpOM OHI1 LJ,aHhl. ,IJ:m1 

3KOHOMI111 BpeMeHI1 nponyCKaHTe 3aLJ,aHI1e, KOTOpOe He yLJ,aeTC~ BhinOJ1HI1Th Cpa3y, 

11 nepexoLJ.I1Te K cneLJ.YIOW,eMy. Ecn11 nocne BhinOJJHeHI1ll scetl pa6oThl y Bac 

ocTaHeTc~ speMH, Bhi CMO)J(eTe sepHyThC~ K nponyw,eHHhiM JaLJ,aHI1HM. 

naJJJJhi, nonyLJeHHhie BaMI1 Ja BhmOJJHeHHhie JaLJ,aHI1H, cyMM11py10TCH. 

IlocTapaHTeCh BhinOJIHHTh KaK MO)J(HO 60JJhWe 3aLJ,aHI1H 11 Ha6paTh HaH60JJhWee 

KOJ111LJeCTBO 6aJJJJOB. 

)J(eJiaeM ycnexa! 

HH)J(e npHBeLJ,eHhl cnpaBOI.JHhle LJ,aHHhle, KOTOphle MOryT UOHaLJ,0611ThCll 

BaM np11 BhmOJJHeHI111 pa60ThJ. 

,IJ:eCHTI1LJHbiC np11CT3BK11 

HaHMeHo- 0603HaYeHMe MHOlKMTenb HaHMeHo- 06o3HaYeHMe MHOlKMTenb 
BaHMe srume 

rHra r 109 CaHTH c 10- 2 

Mera M 106 MHJJJJH M 10-3 

KHJJO K 10 3 MHKPO MK 10 6 

reKTO r 102 HaHO H 10 9 

,1.\eUH ).\ 10 I OHKO n 10- ,2 
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Koncmanmbt 

I.JHCJJO 7t 

ycKopeHHe cso6o;moro na).leHH~ Ha 3eMJJe 

rpaBHTaUHOHHaH OOCTOHHHaH 

YHHBepcanhHaH raJOBaH nocTO~HHaH 

nocTO~HHaH nOJJhUMaHa 

nocTOHHHaH Asora,l.lpo 

CKOpOCTh CBeTa B BaKyyMe 

K03<jl<jlHUHeHT nponopuHOHaJJhHOCTH B JaKOHe KynoHa 

MO).lyJJ h 3apH,l.la 3JleKTpOHa (3JJeMeHTapHhiH 

3JJeKTpHYeCKHH 3apH.Ll) 

OOCTOHHHaH IlJJ aHKa 

Coomnomenue Me:Jici>y pa3!1U'lltbl.lltu ei>unut((IJitU 

n = 3,14 

g= 10 M/c2 

G = 6,7·10-11 H ·M21Kr2 

R = 8,31 ,IJ:JK/(MOJlh·K) 
k = I ,3 8 ·10- 23 ,IJ:JK/K 
NA = 6·1023 MOJlh-l 

c = 3·108 M/c 

I 
k = --= 9 ·109 H ·M2/KJJ2 

4m:0 

e = 1,6·10-19 KJJ 

h = 6,6·10-34 ,IJ:JK·c 

TeMnepaTypa 0 K =- 273 oc 
aTOMHaH e,l.lHHHUa MaCChi 

I aTOMHaH e.LlHHHUa MaCChi 3KBHBaneHTHa 

I 3JJeKTpOHBOJJhT 

1 a.e.M. = 1,66·10-27 Kr 

931 ,5 M 3B 

Macca 'lacmut( 
3JJeKTpOHa 

npOTOHa 

HeHTpOHa 

llJZomnocmb 

BO,l.\hl 

.LlpesecHHhl (cocHa) 

KePOCHHa 

I 3B = 1,6 ·10- 19 ,IJ:JK 

9, l·l0-31Kr::e 5,5·10-4 a.e.M. 

1,673 ·10-27 Kr::e 1,007 a.e.M. 

1,675 ·10- 27 Kr::e 1,008 a.e.M. 

1000 Kr/M3 

400 Kr/M3 

800 Kr/M3 

00,1.\COJJ Hei.JHOfO MaCJJa 

aJJIOMHHH~ 

JKeJJe3a 

PTYTH 

Yi>e.nbnaJt melt!loi!MKocmb 

900 Kr/M3 

2700 Kr/M3 

7800 Kr/M3 

J3 600 Kr/M3 

BO,l.\hl 4,2·10 3 ,IJ:JK/(Kr·K) aJJIOMHHHH 900 ,IJ:JK/( Kr· K) 

,IJ:JK/( Kr· K) 

,IJ:JK/( Kr· K) 

JJ h.Lla 2,1·10 3 ,IJ:JK/(Kr·K) 

JKeJJe3a 460 ,IJ:JK/( Kr· K) 

CBHHUa 130 ,IJ:JK/(Kr·K) 

Yi>e.nbnaJt melt!loma 
napoo6pmosaHH~ BO.L\hi 

0JlaBJJeHI1~ CBHHUa 

nnasneH~ JJh).la 

2,3 ·10 6 ,IJ:JK/Kr 

2,5·1 0 4 ,IJ:JK/Kr 

3,3·10 5 ,IJ:JK/Kr 

Me).(H 380 

LJyryHa 500 

I HopfttUJlbltbte yCJZ06UJI' ,1.\aBJJeHHe 105 ITa TeMnepaTypa 0 oc - , -

MoJZRpnaJt Macca 
moTa 28·10-3 Kr/MOJlh reJJHll 4·10-3 

aproHa 40·10-3 Kr/MOJlh KHCJJOpO.Lla 32·10-3 

BO,l.lOpO,l.la 2-10- 3 KrfMOJlh JJHTH~ 6·10-3 

B03.Llyxa 29·10- 3 Kr/MOJlh HeOHa 20·10-3 

BO).lhl 18·10- 3 KrfMOJlh yrneKHCJJoro rma 44·10-3 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJl h 
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llpu BbtnoJlueuuu 3aiJanuii •tacmu 1 B 6JlaHKe omBemoB .M! 1 noiJ IWM.epoM. 
BbtnOJlllReM.ozo BaM.u 3aiJauuR (A1-A21) nocmaBbme 3HaK «X» B KJlemo<tKe, 
HOM.ep Komopoii coomBemcmByem HOM.epy Bbl6pannozo BaM.u omBema. 

~ ABTOM0611Jlh TpOraeTCll C MeCTa 11 ,[(BI1)1(eTCll C nOCTOliHHhiM YCKOpeHI1eM 5 M/ C2• 

KaKOH nyTh npoWeJl aBTOM06HJlh, eCJ111 ero CKOpOCTh B KOHU,e nyTI1 OKa3aJlaCh 

paBHOH 15 Mf c? 

1) 45 M 2) 10,5 M 3) 22,5 M 

~ M11Mo 3eMJ111 JleTI1T acTepo11,L\ B HanpaBJleHI111, 

nOKa3aHHOM Ha p11CYHKe nyHKT11pHOH CTpeJlKOH. 

BeKTOp FA noKa3hiBaeT CI1JlY np11Tll)l(eHI1ll 

acTepo11,ll,a 3eMJlel1. B,ll,OJlh KaKoli cTpeJlKI1 

(1 , 2, 3 11Jll1 4) HanpaBJleHa CI1Jla, ,[(eHCTBYIOlll,all 

Ha 3eMJ110 CO CTOpOHhl acTep011,L\a? 

1) B,ll,OJlh CTpeJlKM 1 
2) B,ll,OJlh CTPeJlKM 2 
3) B,ll,OJlh CTPeJlKM 3 
4) B,ll,OJlh CTPeJlKM 4 

4) 33M 

1 3 ~ 
I 
I 
I 
I 

\ 

~ .lJ:epeBliHHhiH 6pycoK MaCCOH m, nJlOll.l,a,L\11 rpaHeH KOTOporo CBll3aHhl 

OTHOWeHI1eM S1 : S2: S3 = 1 : 2 : 3, CK0Jlh311T paBHOMepHO 11 npliMOJ111HeHHO nO,[( 

,ll,el1cTBI1eM rop1130HTaJlhHOH CI1Jlhl F no rop1130HTaJlhHOH wepoxosaToli onope, 

conp11KaCaliCh c HeH rpaHhiO nJlOlll,a,[(hiO s). KaKOB K03<jl<jli1U,I1eHT TpeHI1ll 6pycKa 

o6 onopy? 

F 
1)

mg 2) 
6F 

mg 
2F 

3) mg 

~ CHapll,ll,, 11Me10lli,I1H B T04Ke 0 TpaeKTOp1111 11MnyJlhC 

p0 , pmopBaJJCll Ha ,L\Ba ocKOJlKa. 0,[(11H 113 ocKOJlKOB 

11MeeT 11MnyJlhC p 1. 11MnyJlhC BTOporo OCKOJlKa 

11306pa)l(aeTCll BeKTOpOM 

1) BC 2) AB 3) OA 

3F 
4) mg 

A 
~"''' , ' 

D 0/ Po',, 7MB 
c 

4) OD 
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CaMOCBaJl MaCCOH m0 np11 ,ll,BH)J(eHI111 Ha nyTI1 K Kapbepy 11MeeT KI1HeTI14eCKYIO 

:mepm10 2,5·105 ,n:)l(. KaKoBa ero KimeTI14eCKall :mepr1151 nocJle 3arpy3KM, eCJ111 OH 

,ll,BI1raJJCll c npe)I(Heli cKopoCThiO, a Macca ero yBeJlwmJlaCh B 2 pma? 

1) 106 .n:)l( 

2) 2,5·105 .n:)l( 

3) 5·105 .n:)l( 

4) 1,25·105 .n:)l( 

KopOMhiCJlO BeCOB, K KOTOpOMY nO,[(BeWeHhl Ha HI1TliX 

,L\Ba TeJla ( CM. p11CYHOK), HaXO,L\11TCll B paBHOBeCI111. 

Macey nepBoro TeJla yMeHhWI1Jll1 B 2 pma. KaK HY)I(HO 

113MeHI1Th nJle40 d2, 4T06hi paBHOBeCI1e COXpaHI1Jl0Ch? 

(KopOMhiCJlO 11 HI1TI1 C411TaTh HeBeCOMhiM11.) 

1) yBeJ111411Th B 4 pma 

2) yMeHhWI1Th B 4 pma 

3) yBeJ111411Th B 2 pma 

4) yMeHhWI1Th B 2 pa3a 

~ KoHu,eHTpau,HIO MOJleKyJl pa3pe)l(eHHoro O,ll,HOaTOMHoro rma yMeHhWI1Jll1 B 5 pa3. 

.lJ:aBJleHI1e rma np11 3TOM B03pocJlo B 2 pma. CJle,L\oBaTeJlhHO, cpe,ll,Hllll 3Hepr11ll 

TenJlOBOfO ,[(BI1)1(eHI151 MOJleKyJl raJa 

5 
1) yMeHhWI1JlaCh B l pa3a 

2) yMeHhWI1JlaCh B 10 pa3 

3) yBeJlWIHJlaCh B 10 pa3 

4) yBeJlwmJlaCh B 2 pma 

~ flp11 nepeBO,[(e 11,[\eaJlhHOfO raJa 113 COCT051HI151 

B COCTOliHI1e 2 KOHU,eHTpaU,I1ll MOJleKyJl n 
nponopu,110HaJlhHa ,ll,aBJleHHIO p (eM. p11cyHoK). Macca 

raJa B npou,ecce OCTaeTCll nOCTOliHHOH. 

YTsep)l(,[(aeTcll , 'ITO B ,ll,aHHOM npouecce 

A. nJlOTHOCTh rma B03pacTaeT. 

Ji. np011CX0,[(11T 1130TepM114eCKOe paCW11peHI1e raJa. 

¥!3 3TI1X yTBep)l(,ll,eHI1H 

1) sepHo TOJlhKO A 

2) sepHo TOJlhKO E 
3) o6a YTBep)l(,[(eHI1ll sepHhl 

4) o6a YTBep)l(,ll,eHI1ll HesepHhl 

n 1 

~/ , , , , 
0 p 
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BHCllll.lee Ha MOp03e MOKpoe 6enhe CHalJaJJa CTaHOBHTCll TBep,ll,hiM ( BO,ll,a 

KpHCTaJJJlH3YeTCll ), a 3aTeM nocTeneHHO BhiChlxaeT. KpHCTaJJJlhl nh,ll,a, MHHYll 

)J(J1,!1,KYIO <\>a3y, Cpa3y nepeXO,ll,51T 113 TBep,ll,OfO COCTOliHI151 B fa3006pa3HOe. flp11 

TaKoM nepexo,ll,e 

1) B03pacmeT TeMnepazypa H BHyTpeHHJ~ll 3Hepmll 

2) B03pacTaeT TeMneparypa, yMeHhWaeTCll BHyTpeHHllll 3HeprH51 

3) B03pacTaeT TeMnepazypa, He H3MeH51eTCll BnyTpeHHllll 3HeprHll 

4) B03pacTaeT BHYTPeHHllll 3Hepm51, He MeHlleTC51 TeMnepazypa 

I AlO I Ha pHcyHKe npHBe,ll,eH UHKJJ, ocyll.leCTBnJ~eMhiH 
c H,ll,eaJJhHhiM ra30M. Pa6oTa ue coBepwaeTcst Ha 

y'laCTKe 

1) AB 2) BC 3) CD 

0 

4) DA 

T 

~ KaK H3MeHHTCll ycKopeHHe 3apl!)J(eHHOH nhlnHHKH, ,ll,BH)J(Yll.lei1cll 

B 3neKTpH4eCKOM none, ecnH Hanpli)J(eHHOCTh nom ysenH'IHTh B 2 pa3a, a 3apll,ll, 

nhlnHHKH B 2 pa3a yMeHhWHTh? C11ny Tli)J(eCTH He Y'IHThiBaTh. 

1) He H3MeHHTCll 

2) ysenH'IHTC51 B 2 pa3a 

3) ysenH'IHTC51 B 4 pa3a 

4) yMeHhWI1TC51 B 2 pa3a 

I A12 I KoMHaTa ocBell.laeTcll 'leTh1phM51 O,ll,HHaKOBhiMH napannenhHO BKniO'IeHHhiMH 

naMnO'IKaMH. Pacxo,ll, 3neKTp03HeprHH 3a 'lac paBeH Q. KaKHM 6y,!J,eT pacxo,ll, 

3neKTp03HeprH11 B 'laC, ecn11 lJHCnO 3TI1X naMnO'IeK yMeHhWHTh B,ll,BOe? 

1) 2Q 2) ~Q 3) Q 4) 4Q 
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B HeKoTopoi1 o6nacTH npocTpaHCTBa co3,ll,aHo O,ll,Hopo,ll,Hoe MarHHTHoe none 

( CM. pHcyHoK). KBa,ll,paTHall MeTannH'IeCKall paMKa ,ll,BH)J(eTCll 4epe3 rpaHHey :noli 

o6nacTH c nocTOliHHOH cKopoCThiO u, HanpaBneHHOH B,ll,Onh nnocKOCTH paMKH 

H nepneH,ll,HKynllpHO BeKTopy MarHHTHOH HH,!J,yKUHH B. 3)J,C HH,!J,YKUHH, 

reHepHpyeMM np11 3TOM B paMKe, paBHa E. 

00000 
zfo 0 
00 
00 

0 0 0 /t.!) 0 

KaKoi1 CTaHeT 3)J,C, ecnH paMKa 6y ,ll,eT ,ll,BHraThCll co cKopocThiO *? 

1) §_ 
4 

2) E 3) 2£ 4) 4£ 

I A14 I Bhl6epHTe cpe,ll,H 3neKTpoMarHHTHhiX BonH, H3Jly'laeMhlX ConHUeM, BonHhl 

C MI1H11MaJlhHOH 'laCTOTOH. 

1) HH<\>paKpacHoe H3ny'leHHe 

2) ynhTpa<l>HoneTosoe H3Jl)''leHHe 

3) BI1,!1,11MOe 113JlY4eHHe 

4) peHTreHOBCKOe 113JlY4eHHe 

I AlS I ITpe,ll,MeT, pacnono)J(eHHhiH Ha ,ll,BOHHOM <PoKyCHOM paccTOliHHH OT TOHKOH 

C06Hpa1011.1eH nHH3hl, nepe,ll,BHraiOT K TpOHHOMY <\>oKycy (eM. pHCYHOK). 

3F 2F F 

Ero H3o6pa)J(eHHe np11 3TOM ,ll,BH)J(eTCll 

1) OT ,ll,BOHHOrO <\>OKyca K nonO)J(eHHIO Ha paCCT051HI111 3,5F OT nHH3hl 

2) OT ,ll,BOHHOrO <\>OKyca K <\>oeycy 

3) OT <\>OKyca K nonO)J(eH1110 Ha paCCT051HI111 1,5F OT nHH3hl 

4) OT ,ll,BOHHOfO <\>oKyca K nonO)J(eHHIO Ha paCCTOliHHH 1,5F OT nHH3hl 
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I A16 I )J,HcnepcHll npol!BJJlleTcll B cne.uyiOll.lHX liBJJeHHJ~x: 
A. H3MeHeHHe BH.UHMOrO UBeTa 6eJJOH TKaHH npH pa3rJ151,UbJBaHHH ee 4epe3 

UBeTHOe CTeKJlO. 

Ji. o6pa30BaHHe pa.uyrH npH npOXOlK,UeHHH CBeTa 4epe3 MeJJKHe KanJJH BO.Ubl. 

BepHo( -bt) yTseplK,neHHe( -»): 

1) TOJlbKO A 
2) TOJlbKO D 
3) H A, HE 

4) HH A, HH D 

I A17 I KaKoe npe.ucTaBJJeHHe o cTpoeHHH aToMa cooTBeTcTsyeT Mo.uenH aToMa 

Pe3ep<jlop.ua? 

1) IlonolKHTeJJbHbJH 3apli.U paBHOMepHo pacnpe.ueneH no aToMy, a 3JleKTpOHbl 

.UBH)I(YTCll B aTOMe no pa3HbiM op6HTaM. 

2) IlonolKHTeJJbHbJH 3apli.U paBHOMepHo pacnpe.ueneH no aToMy, 3JleKTpOHbl B 

aToMe cosepwaJOT KOJJe6aHH». 

3) .5I.upo - s ueHTpe aToMa, 3JleKTp0Hbl Ha op6HTax BOKpyr ».upa, 3apli.U 

3JleKTpOHOB nOJlOlKHTeJleH. 

4) .5I,Up0 - B UeHTpe aTOMa, 3JleKTp0Hbl - Ha Op6HTaX BOKpyr 51,Upa, 3apli.U 

3JleKTpoHoB oTpHUaTeJJeH. 

CxeMa HH3WHX 3HepreTH4eCKHX ypOBHeH aTOMa HMeeT BH.U, 

H306palKeHHbiH Ha pHCYHKe. B Ha4aJJbHbiH MOMeHT BpeMeHH 

aTOM Haxo,nHTC» B cocTOliHHH c 3HeprHei1 £ 2l. CornacHo 

nocrynaTaM Eopa aToM MOlKeT H3JJY4aTb <jloTOHbJ c 3HeprHei1 

1) TOJlbKO 0,5 3B 

2) Jli060i1, MeHE.WeH 0,5 3B 

3) TOJlbKO 1,5 38 

4) JJI06oi1 B npe.uenax oT 0,5 .uo 2 3B 

EY 

Ef.' 

0 
E,3B 

- 0,2 

- 0,5 

- 2 

I A19 I IlepHO.U nonypacna.ua li.Uep aTOMOB pa.uH» 2~~Ra cocTaBJJ»eT 1,5 4. 3TO 03Ha4aeT, 

4TO B npenapaTe pa,L\Hll 2~~Ra Ha4aJJbHOH MaCCOH 1 r 

1) 3a 3 4aca pacna.ut!Tcl! t H3Ha4aJJbHO HMeBWHXCll 6onE.woro 4HCJJa li.Uep pa.UHll 

npHMepHO nOJlOBHHa H3Ha4aJJbHO HMeBWHXCll li.Uep pa.UHll pacna.ueTCll 4epe3 
2) 1,5 4 

3) see H3Ha4aJJbHO HMeBwHec» ».upa pa.uH» pacna.uyTc» 4epe3 3 4 

4) 3a 1,5 4 MaCCOBOe 4HCJlO KalK.UOrO li,L\pa pa.UHll yMeHbWHTCll B.UBOe 
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Y4HTeJJb co6pan uenb, npe.ucTaBJJeHHYIO Ha pHc. 1, coe.uHHHB KarywKy 

C KOH,UeHCaTOpOM. CHa4aJJa KOH.UeHCaTOp 6b1Jl nO,UKJll04eH K HCT04HHKY 

Hanp»lKeHHll , 3aTeM nepeKJJJ04aTeJJb 6btJl nepese.ueH B nonolKeHHe 2. HanplllKeHHe 

C KaryWKH HH,UyKTHBHOCTH nocrynaeT B KOMnbiOTepHyiO H3MepHTeJlbHYIO 

CHCTeMY, H pe3yJlbTaTbl OT06palKaiOTCll Ha MOHHTOpe (pHC. 2). 

HCTOLJIUIK 

Hanp5nKeHH51 

PHC. 1 

PHc.2 

qTO HCCJle,L\OBaJJOCb B OnbiTe? 

1) aBTOKone6aTeJJE.HbiH npouecc B reHepaTOpe 

2) BbiHYlK.UeHHbie 3JleKTpOMarHHTHbie KOJle6aHH51 

3) 51BJleHHe 3JleKTpOMarHHTHOH HH,UyKUHH 

4) CB060,L\HbJe 3JleKTpOMarHHTHbJe KOJle6aHHll 

6JlOK KOMHbi-OTepHOfi 

l.f3MepHTeJibHOfi CHCTel\lbl 
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I A21 I YLJeHI1K 11ccne,~:~osan ,[IBI1)J(eHI1e wap11Ka, 6poweHHoro rop1130HTaJlbHO. ,II,nll 3Toro 

OH 113Mep11Jl KOOp,1:111HaTbl JleTlllll,ero wap11Ka B pa3Hble MOMeHTbl BpeMeHI1 ero 

,[IBI1)J(eHI151 11 3anOJlHI1Jl Ta6Jli1U,Y: 

t, c 0 0,05 0,10 0,15 0,20 
X,CM 0 5,5 13,5 17,5 24 
y , CM 0 1,5 4,5 11 ,5 20 

ITorpewHOCTb 113MepeHI1ll KOOPL111HaT pasHa 1 CM , a npoMe*YTKOB speMeHI1 -

0,01 c. Ha KaKoM 113 rpa(jli1KOB sepHo nocTpoeHa 3aBI1CI1MOCTb KoopA11HaTbl y 
wap11Ka OT BpeMeHI1 t? 

1) 

2) 

y , cM 3) y , cM 

25 

20 
II 

25 

20 

15 

10 

5 

I 
cV 

/ 
JVP 

15 

10 

5 

/ 
t~ 

j 
Jv~ 

0 0,05 0, I 0, 15 0,2 0,25 t, c 0 0,05 0, I 0, 15 0,2 0,25 t, c 

y , cM 4) y , cM 

25 

20 

15 

10 

5 

25 

20 

15 

10 

/~ 

_)P 
)fr 

"~ v 

)~ 

)1' 
yr 

r/ 
/ 

0 0,05 0, I 0, 15 0,2 0,25 t, c 0 0,05 0,1 0, 15 0,2 0,25 t, c 
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Om6emo.M « Jai>aHURM 'Jmoii 'tacmu (Bl-B4) R6nRemcR noC!leOo6amenbHocmb 
u,upp. Bnumume om6embt cHa'taJla 6 meKcm pa6ombt, a Jame.M nepeHecume 
ux 6 6naHK om6emo6 .M! 1 cnpa6a om HO.Mepa coom6emcm6ywm.ezo Jai>aHuR, 
HU'lUHUR c nep6oii K.!lemo'l«U, 6e3 JanRmbtx, npo6eno6 u «a«ux-nu6o 
i>ononHumenbHblX CU.M60ll06. KaJICi>yw u,uppy numume 6 omi>enb/WU 
K.!lemo'l«e 6 coom6emcm6uu c npu6ei>i!HHbl.MU 6 6naHKe o6pa3U,a.MU. 

[!!:] Ha p11cyHKe noKaJaHa u,enb nocTOliHHoro TOKa, 

CO,I:Iep)J(alll,all 11CTOLJHI1K TOKa C 3,1J,C [ , pe311CTOp R1 

11 peocTaT R2• Ecn11 yMeHbllii1Tb conpOTI1BJJeHI1e 

peOCTaTa R2 ,[10 MI1HI1MyMa, TO KaK 113MeHliTCll 

CJle,[lyiOlll,l1e Tp11 BeJli1LJI1Hbl: CI1Jla TOKa B u,en11, 

Hanpli)J(e HI1e Ha pe311CTope R 1, cyMMapHall Tennosall 

MOlli,HOCTb, Bbl,[leJlliiOlll,al!Cll Ha BHelliHeM yLJaCTKe 

u,en11? BHyTpeHHI1M conpOTI1BJleHI1eM 11CTOLJHI1Ka TOKa npeHe6pe4b. 

,lJ,Jlll Ka)J(,[IOH BeJlHLJI1Hbl onpe,l:leJli1Te COOTBeTCTBYIO!U11H xapaKTep 113MeHeHI1ll: 

1) yBeJli1LJI1TCll 

2) yMeHbllii1TCll 

3) He 113MeHI1TCll 

3anl1llii1Te B Ta6Jli1UY Bb16paHHble U,11cjlpb1 ,[IJlll Ka)J(,[IOH cjli1311LJeCKOH BeJli1LJI1Hbl. 

l..J,11cjlpb1 B OTBeTe MOryT nOBTOpliTbCll. 

Hanpli)J(eHI1e 
CyMMapHall TenJJOBall 

C11na TOKa B u,en11 MOlli,HOCTb, Bbl,[leJlliiOlll,aliCll 
Ha pe311CTope R 1 

Ha BHeWHeM yLJaCTKe u,en11 

[!D B pe3yJlbTaTe TOpMO)J(eHI1ll B BepXHI1X CJlOliX aTMOCcjlepbl BbiCOTa noJJeTa 

11CKyccTBeHHoro cnyTHI1Ka HaLl 3eMnei1 yMeHbllii1JJacb c 400 ,1:10 300 KM. KaK 

113MeHI1Jli1Cb B pe3yJlbTaTe 3TOrO CKOpOCTb cnyTHI1Ka, ero KI1HeTHLJeCKall 3Hepntll 

11 nep110,1:1 o6paLUeHI151? 

,lJ,Jlll Ka)J(,[IOH BeJlHLJI1Hbl onpe,1:1eJ111Te COOTBeTCTBYIO!U11H xapaKTep 113MeHeHI1ll: 

1) yseJJI1LJI1JJacb 

2) yMeHbllii1JlaCb 

3) He 113MeHI1JlaCb 

3anl1llii1Te B Ta6Jli1UY Bb16paHHble U,11cjlpb1 ,[IJlll Ka)J(,[IOH cjli1311LJeCKOH BeJli1LJI1Hbl. 

l..J,11cjlpb1 B OTBeTe MOryT nOBTOpliTbCll. 
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~ B U,HJJHH)J,pe no)J, nopumeM Haxo)J,HTC51 

TBep,L\Oe BelUeCTBO. l.J,HJlHH,L\p 

noMeCTHJJH B pacKaJJeHHYIO ne'lh. Ha 

pHCYHKe nOKa3aH rpa(jli1K 113MeHeHI151 

TeMneparypbl T BelUeCTBa no Mepe 

nOrJJOIUeHH51 11M KOJlWieCTBa TenJJOTbl 

Q. KaKI1e y'laCTKI1 rpacjl11Ka 

<ll~3~KA 6/7 

T 

COOTBeTCTBYIOT HarpeBaHHJO BellleCTBa Q Q 
B ra3006pa3HOM COCT051HI111 11 

KHneHI110 )J(H)J,KOCTI1? Y CTaHOBI1Te COOTBeTCTBI1e Me)J()J,y TenJJOBbiMI1 npou,eccaMI1 

11 y'laCTKaMH rpacjJHKa. K Ka)J()J,OH no3HU,HH nepsoro CTOJJ6u,a no)J,6epHTe 

COOTBeTCTBYIOlllYIO n0311LI,I110 BTOporo 11 3ani1WI1Te B Ta6Jli1UY Bb16paHHbJe U11cjlpbl 

nO):\ COOTBeTCTBYIOIUHMH 6yKBaMH. 

ITPOIJ,ECCbl yqACTKH rPA<l>HKA 

A) HarpeBaHI1e BelUeCTBa B ra3oo6pa3HOM 1) 1 
COCT051HI111 2) 2 

E) KHneHI1e )1(11)J,KOCTI1 3) 3 

4) 4 

A 

YcTaHOBHTe cooTBeTCTBHe Me)J()J,y cjJH3H'IeCKHMH seJJH'IHHaMH 11 cjlopMyJJaMH, no 

KOTOpblM 11X MO)J(HO paCC'II1TaTb (v - 'laCTOTa cjJOTOHa, h - nOCT051HHa51 llJJaHKa, 

p - HMnyJJhC cjloToHa). K Ka)J()J,OH no3HU,HH nepsoro CTOJJ6u,a no)J,6epHTe 

COOTBeTCTBYIOlllYIO n0311U1110 BTOporo 11 3ani1WI1Te B Ta6Jl11UY Bb16paHHbJe U11cjlpbl 

no)J, COOTBeTCTBYIOllli1MI1 6yKBaMI1 . 

<l>I1311qECKI1E BEJII1qi1Hbl 

A) M11Ha BOJlHbJ cjloToHa 

E) ::mepr11JJ cjloToHa 

A 

1) p 
h 

2) }J_ 
p 

3) h·v 

4) .Y. 
h 

<l>OPMYJlbl 
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lJaCTb 3 

3aiJaHUR <tacmu 3 npeiJcma6JlRtom co6oii JaiJa<tu. PeKOAteHiJyemcR npo6ecmu 
ux npeiJ6apumeJlbHoe peuteHue Ha •tepH06UKe. flpu 6btnO!lHeHuu JaiJaHuii 
(A22-A25) 6 6JlOHKe Om6emo6 .M! 1 noiJ HO.Mepo.M 6btnOJIHRe.MOZO BOAtU JaiJaHUR 
nocma6bme JHaK «X» 6 KJlemo•tKe, HO.Mep Komopoii coom6emcm6yem tw.Mepy 

6bt6paHHozo Ba.Mu om6ema. 

I A22 I HesecoMM He)J,ecjlopMHposaHHa51 npy)J(HHa JJe)J(HT Ha ropH30HTaJJbHOM CTOJJe. 

0)1,11H ee KOHeU 3aKpenJJeH, a ,L\pyroH KaCaeTC51 6pycKa MaCCOH M= 0,1 Kr, 

HaXO)J,511Ueroc51 Ha TOM )J(e CTOJle. EpycoK C)J,BI1raiOT B,L\OJlb OCI1 npy)J(I1Hbl , C)J(J1Ma51 

npy)J(HHY Ha Llx = 1 CM, 11 OTnyCKaiOT. Ilp11 nOCJle)J,yiOIUeM )J,BH)J(eHHH 6pyCOK 

np11o6peTaeT MaKCI1MaJJbHYIO cKopocTb, paBHYIO 1 Ml c. Onpe,L\eJJI1Te )J(eCTKOCTb 

npy)J(HHbJ. TpeHHe He Y'IHTbJBaTh. 

1) 1000HIM 
2) 1500 HIM 
3) 500 HIM 
4) 100 HIM 

I A23 I Bo speM51 onhJTa a6coJJIOTHM 

TeMneparypa BOJ,L\yxa B cocy)J,e 

noHH3HJJaCh B 2 pa3a, 11 OH nepeweJJ 113 

COCT051HI151 1 B COCT051HI1e 2 
(eM. p11cyHoK). KpaH y cocy,L\a 6bJJl 

3aKpblT HenJJOTHO, 11 CKB03b Hero MOr 

npoca'II1BaTbC51 B03)J,yX. Pacc'II1Tai1Te 

N 
OTHOWeHI1e - 2 '111CJla MOJleKyJl ra3a 

N l 
B cocy,L\e B KOHUe 11 Ha'laJJe onbJTa. 

B03)J,yX C'IHTaTh H)J,eaJJhHbJM ra30M. 

1 
1) -

3 

2 
2) -

3 

p, 103 ITa 

6 

4 

2 

0 

3 
3) 2 

I A24 I B u,en11, H3o6p~eHHOi1 Ha pHCYHKe, H)J,eaJJhHbJH 

aMnepMeTp noKa3bJBaeT 1 A. Hai1,L\11Te Hanp51)J(eHI1e Ha 

pe3HCTope R3• 

1) 10 B 
2) 30 B 
3) 40 B 
4) 20 B 

1 

2 

0,2 0,4 0,6 V, M3 

4 
4) 3 
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I A2S I )J,Be lJaCTI1U,hl, 11Me10UlHe OTHoweHI1e 3apli.UOB !ll.. = 2 11 OTHoweHI1e Mace .!!!!. = 1, 
q2 m2 

BfleTefll1 B O.UHOpO.UHOe MarHI1THOe none nepneH.U11KYRllpHO fli1HI1~M MarHI1THOH 

11HnyKU1111 11 .UBmKyTCll no OKPY)J(HOCTliM . Onpe.uen11Te OTHoweHI1e nep11o,noB 

T. 
06paweHH~ 3TI1X 'laCTI1l.l, __!_. 

T2 

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

llollHoe pemeHue 3aiJa'l Cl-C6 Heo6xoiJuMo 3anucamb a 6JlaHKe omaemoa .H!! 2. 
llpu orjJopMlleHuu peuteHuR a 6JlaHKe omaemoa .H!! 2 3anumume cHa'IMa HOMep 
3aiJaHUR (Cl, C2 u m. iJ.), a 3ameM pemeHue coomaemcmaytow.eu 3aiJa'lu. 
Omaembt 3anucbtaaiime •ti!mKo u pa36op•tuao. 

~ Ha p11cyHKe 113o6pa)J(eHhl rpa<jli1KI1 .UByx T 
npou,eccoB, npoBe.ueHHhiX c 11.UeMhHhiM raJoM 

np11 O,UHOM 11 TOM )J(e ,UaBReHI111. rpa<jli1KI1 

npou,eccoB npe.ucTaBneHhl Ha p11cyHKe. ITo'leMy 

113o6apa I ne)J(I1T Bhlwe 113o6aph1 II? 0TBeT 

noliCHHTe, yKaJaB, KaKHe <jll13114eCKHe 

3aKoHoMepHOCTI1 Bhl 11cnonh30BMI1 Mll 

o6oliCHeHHll. 

0 v 

llollHOe npaaUJlbHoe pemeHue KaJtciJoii U3 3aiJa'l C2-C6 iJOJlJtcHo coiJepJtcamb 
3aKOHbl u rjJopMyllbl, npUMeHeHue KomopbtX Heo6xoiJuMo u iJocmamo•mo OllR 
pemeHUR 3aiJa'lu, a maKJtCe MameMamu'lecKue npeo6pa3oaaHuR, pac'li!mbt c 
'IUCJieHHblM omaemoM u npu Heo6xoiJuMocmu pucyHoK, noRCHRIOUI,Uii 
pemeHue. 

ITD CHapli.U, .UBH)J(Y1.1..111HCll co cKopoCThiO v0 , pa3phmaeTCll Ha .UBe paBHhle 'laCTI1, 

O,UHa 113 KOTOphiX npO,UOfl)J(aeT ,UBH)J(eHI1e nO HanpaBReHI110 ,UBH)J(eHI1ll CHapli,Ua, 

a ,1:1pyrall - B npOniBOnOflO)J(HYIO CTOpOHy. B MOMeHT pa3ph1Ba CYMMapHall 

KI1HeTI1lJeCKall 3Hepr11~ OCKOflKOB yBefli1411BaeTCll 3a ClJeT 3Hepr1111 B3ph1Ba Ha 

Befli1411HY M. CKopoCTh OCKORKa, .UBH)J(Yil.lerocll Bnepe.u no HanpaBneHI110 

.UB11)J(eHI1~ CHapli,Ua, paBHa u 1 . HaH.U11Te Macey m OCKOflKa. 
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~ 0.U11H MOflh aproHa, HaXO.Uli1.1..111HCll B l.l,l1fl11H.Upe np11 TeMneparype r, = 600 K 

11 .uaBneHI111 p 1 = 4 ·10 5 ITa, pacw11plleTcll 11 o.uHoBpeMeHHO oxna)J(.uaeTcll TaK, 'ITO 

ero .uaBneHI1e np11 pacw11peH1111 o6paTHO nponopu,woHMhHO Ksa.upary o6oeMa. 
5 

KoHe'IHOe .uaBneHI1e raJa p 2 = 10 ITa. KaKoe Komr'leCTBO TennOThl raJ OT.UM 

np11 pacw11peH1111, ecn11 np11 3TOM oH coBepw11n pa6ory A= 2493 )J,)J(? 

~ B 3ReKTp114eCKOH cxeMe, noKaJaHHOH Ha p11cyHKe, 

KfliOlJ K 3aMKHyT. 3)J,C 6ampeHKH [ = 12 B, eMKOCTh 

KOH,UeHCaTOpa C = 0,2 MK<l>. ITOCfle pa3MhiKaHHll KfliO'Ia 

K B pe3ynhTaTe pa3pll.ua KOH.UeHcaTopa Ha pe311CTope 

Bhi,UefllleTCll KOflH'IeCTBO TenROThl Q = 10 MK)J,)J(. 

E,JIZ:Tl L]______rc 
HaH,UI1Te OTHOWeHI1e BHyTpeHHero conpOTHBfleHI1ll 6aTapeHKH K conpOTI1BfleHI110 

r 
pe311CTopa R. 

~ YcnOBI1MCll C411TaTh 113o6pa)J(eHI1e Ha nneHKe <jloToannapaTa pe3KHM, ecn11 BMeCTO 

11.UeMhHOrO 11306pa)J(eHI1ll B BI1,Ue TO'IKH Ha nneHKe noeylJaeTCll 11306pa)J(eHI1e 

filiTHa ,U11aMeTpOM He 6onee 0,05 MM. IT03TOMY eCfll1 06oeKTI1B HaXO,U11TCll Ha 

<jloKyCHOM paCCTOliHI111 OT nneHKI1, TO pe3KI1MI1 ClJI1TaiOTCll He TOflhKO 6eCKOHelJHO 

Y.UMeHHhle npe,UMeThl, HO 11 BCe npe,UMeThl, HaXO.Ullll.ll1eCll ,UMhWe HeKOTOpOrO 

paccTOliHI1ll d. Hat!,n11Te <jloKycHoe paccTOliHI1e o6oeKTI1Ba, ecn11 np11 

«OTHOCI1TeflhHOM OTBepCTI111» a = 4 pe3KHMI1 0Ka3MI1Ch BCe npe.UMeThl ,UMee 

12,5 M. («0THOCI1TeflhHOe OTBepCTI1e» - 3TO OTHOWeHI1e <jJOKYCHOrO paCCTOliHHll K 

.U11aMeTpy BXO.UHOro OTBepCTI-lll o6oeKTI1Ba.) C.uenaHTe p11CYHOK, nOliCHlii01.1..111H 

o6pa3oBaHI1e nliTHa. 

~ YpoBHI1 3Hepr1111 3ReKTpoHa B aToMe Bo.uopo.ua 3a.UaiOTCll <jlopMynoH 

E 11 =- 13;6 3B, r.ue n = 1, 2, 3, . . . . ITp11 nepexo.ue aToM a 113 cocTOliHI1ll Ez 
n 

B cocTOliHI1e £ 1 aToM 11cnycKaeT <jloToH. ITonaB Ha noBepxHOCTh <jloToKaTo.ua, 3TOT 

<jJOTOH Bhi611BaeT <jJOT03fleKTpOH. qaCTOTa CBeTa, COOTBeTCTBYIOI.l.lall KpaCHOH 

rpaHI1U,e <jJOT03<jl<jleKTa ,Uflll MaTep11Ma noBepXHOCTI1 <jJOTOKaTO.Ua, Y•p = 6·1014 ru, . 

qeMy paBeH MaKCI1MMhHO B03MO)J(HhiH 11MnyflhC <jJOT03fleKTpOHa? 
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ELJ.HHbiH rocyLJ.apcTseHHbiH 3K3aMeH no <DH3HKE 

HHCTPYKUHSI no BbiDOJIHeHHIO pa6oTbi 

,IJ:JJH BhinOJJHeHI1~ 3K3aMeHaf.\110HHOH pa60Thl DO <jli1311Ke OTBOLJ,I1TC~ 

235 MI1HyT. Pa6oTa COCTOI1T H3 3 YaCTeH, BKJIIOI.JaiOW,I1X 35 3aLJ,aHI1H. 

qacTh 1 coLJ.ep)J(HT 21 JaLJ,aHHe (A1- A21). K Ka)I(LJ.OMy JaLJ,aHHIO LJ.ai!TcH 

LfeThipe Bap11aHTa OTBeTa, 113 KOTOphiX npaBI1JlhHhiH TOJlhKO OLJ,I1H. 

qaCTh 2 COLJ,ep)J(HT 4 3aLJ,aHI1H (B1- B4), B KOTOphiX OTBeT He06XOLJ,HMO 

Jan11caTh B BI1LJ.e Ha6opa f.\11<jlp. 

qaCTh 3 COLJ,ep)J(11T 10 3aLJ,aLJ: A22- A25 C Bhi60pOM OLJ,HOfO BepHOfO OTBeTa 

11 C1-C6, MH KOTOphrx Tpe6yeTcll LJ,aTh pmsepHyThle peweH~. 

Ilp11 BhiLJI1CJJeHI1~X pmpewaeTCH 11CUOJlh30BaTh HenporpaMM11pyeMhiH 

KaJJhKymTOp. 

Bee 6naHKI1 Er3 JanoJJHHIOTCH ~pKHMI1 LJepHhiMI1 LJepH11JJaMI1. 

,IJ:onycKaeTC~ 11CUOJlh30BaHI1e reJJeBOH, KaDI1JlJJHpHOH 11J111 nepheBOH pyLJeK. 

Ilp11 BhinOJJHeHI1H JaLJ,aHHH Bhl MO)J(eTe UOJlh30BaThCH YepHOBI1KOM. 

06paw,aeM Bawe BHI1MaHI1e Ha TO, LJTO 3aDI1CI1 B LJepHOBI1Ke He 6yLJ.YT 

yYI1ThiBaThCH np11 Of.\eHI1BaHI111 pa60Thl. 

COBeTYeM BhinOJl~Th 3aLJ,aHI1ll B TOM nopliLI,Ke, B KOTOpOM OHI1 LJ,aHhl. ,IJ:m1 

3KOHOMI111 BpeMeHI1 nponyCKaHTe 3aLJ,aHI1e, KOTOpOe He yLJ,aeTC~ BhinOJ1HI1Th Cpa3y, 

11 nepexoLJ.I1Te K cneLJ.YIOW,eMy. Ecn11 nocne BhinOJJHeHI1ll scetl pa6oThl y Bac 

ocTaHeTc~ speMH, Bhi CMO)J(eTe sepHyThC~ K nponyw,eHHhiM JaLJ,aHI1HM. 

naJJJJhi, nonyLJeHHhie BaMI1 Ja BhmOJJHeHHhie JaLJ,aHI1H, cyMM11py10TCH. 

IlocTapaHTeCh BhinOJIHHTh KaK MO)J(HO 60JJhWe 3aLJ,aHI1H 11 Ha6paTh HaH60JJhWee 

KOJ111LJeCTBO 6aJJJJOB. 

)J(eJiaeM ycnexa! 

HH)J(e npHBeLJ,eHhl cnpaBOI.JHhle LJ,aHHhle, KOTOphle MOryT UOHaLJ,0611ThCll 

BaM np11 BhmOJJHeHI111 pa60ThJ. 

,IJ:eCHTI1LJHbiC np11CT3BK11 

HaHMeHo- 0603HaYeHMe MHOlKMTenb HaHMeHo- 06o3HaYeHMe MHOlKMTenb 
BaHMe srume 

rHra r 109 CaHTH c 10- 2 

Mera M 106 MHJJJJH M 10-3 

KHJJO K 10 3 MHKPO MK 10 6 

reKTO r 102 HaHO H 10 9 

,1.\eUH ).\ 10 I OHKO n 10- ,2 
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Koncmanmbt 

I.JHCJJO 7t 

ycKopeHHe cso6o;moro na).leHH~ Ha 3eMJJe 

rpaBHTaUHOHHaH OOCTOHHHaH 

YHHBepcanhHaH raJOBaH nocTO~HHaH 

nocTO~HHaH nOJJhUMaHa 

nocTOHHHaH Asora,l.lpo 

CKOpOCTh CBeTa B BaKyyMe 

K03<jl<jlHUHeHT nponopuHOHaJJhHOCTH B JaKOHe KynoHa 

MO).lyJJ h 3apH,l.la 3JleKTpOHa (3JJeMeHTapHhiH 

3JJeKTpHYeCKHH 3apH.Ll) 

OOCTOHHHaH IlJJ aHKa 

Coomnomenue Me:Jici>y pa3!1U'lltbl.lltu ei>unut((IJitU 

n = 3,14 

g= 10 M/c2 

G = 6,7·10-11 H ·M21Kr2 

R = 8,31 ,IJ:JK/(MOJlh·K) 
k = I ,3 8 ·10- 23 ,IJ:JK/K 
NA = 6·1023 MOJlh-l 

c = 3·108 M/c 

I 
k = --= 9 ·109 H ·M2/KJJ2 

4m:0 

e = 1,6·10-19 KJJ 

h = 6,6·10-34 ,IJ:JK·c 

TeMnepaTypa 0 K =- 273 oc 
aTOMHaH e,l.lHHHUa MaCChi 

I aTOMHaH e.LlHHHUa MaCChi 3KBHBaneHTHa 

I 3JJeKTpOHBOJJhT 

1 a.e.M. = 1,66·10-27 Kr 

931 ,5 M 3B 

Macca 'lacmut( 
3JJeKTpOHa 

npOTOHa 

HeHTpOHa 

llJZomnocmb 

BO,l.\hl 

.LlpesecHHhl (cocHa) 

KePOCHHa 

I 3B = 1,6 ·10- 19 ,IJ:JK 

9, l·l0-31Kr::e 5,5·10-4 a.e.M. 

1,673 ·10-27 Kr::e 1,007 a.e.M. 

1,675 ·10- 27 Kr::e 1,008 a.e.M. 

1000 Kr/M3 

400 Kr/M3 

800 Kr/M3 

00,1.\COJJ Hei.JHOfO MaCJJa 

aJJIOMHHH~ 

JKeJJe3a 

PTYTH 

Yi>e.nbnaJt melt!loi!MKocmb 

900 Kr/M3 

2700 Kr/M3 

7800 Kr/M3 

J3 600 Kr/M3 

BO,l.\hl 4,2·10 3 ,IJ:JK/(Kr·K) aJJIOMHHHH 900 ,IJ:JK/( Kr· K) 

,IJ:JK/( Kr· K) 

,IJ:JK/( Kr· K) 

JJ h.Lla 2,1·10 3 ,IJ:JK/(Kr·K) 

JKeJJe3a 460 ,IJ:JK/( Kr· K) 

CBHHUa 130 ,IJ:JK/(Kr·K) 

Yi>e.nbnaJt melt!loma 
napoo6pmosaHH~ BO.L\hi 

0JlaBJJeHI1~ CBHHUa 

nnasneH~ JJh).la 

2,3 ·10 6 ,IJ:JK/Kr 

2,5·1 0 4 ,IJ:JK/Kr 

3,3·10 5 ,IJ:JK/Kr 

Me).(H 380 

LJyryHa 500 

I HopfttUJlbltbte yCJZ06UJI' ,1.\aBJJeHHe 105 ITa TeMnepaTypa 0 oc - , -

MoJZRpnaJt Macca 
moTa 28·10-3 Kr/MOJlh reJJHll 4·10-3 

aproHa 40·10-3 Kr/MOJlh KHCJJOpO.Lla 32·10-3 

BO,l.lOpO,l.la 2-10- 3 KrfMOJlh JJHTH~ 6·10-3 

B03.Llyxa 29·10- 3 Kr/MOJlh HeOHa 20·10-3 

BO).lhl 18·10- 3 KrfMOJlh yrneKHCJJoro rma 44·10-3 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJl h 
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llpu BbtnoJlueuuu 3aiJanuii •tacmu 1 B 6JlaHKe omBemoB .M! 1 noiJ IWM.epoM. 
BbtnOJlllReM.ozo BaM.u 3aiJauuR (A1-A21) nocmaBbme 3HaK «X» B KJlemo<tKe, 
HOM.ep Komopoii coomBemcmByem HOM.epy Bbl6pannozo BaM.u omBema. 

Ilp11 paBHOYCKOpeHHOM ,[(811)J(eHI111 aBTOM0611Jlll Ha nyTI1 25 M ero CKOpOCTh 

yBeJli1411JlaCh OT 5 ,L\0 10 M/ C. Y CKOpeHI1e aBTOM0611Jlll paBHO 

1) 1,5 M/ c 2 2) 2,0 M/ c 2 3) 1,0 M/ c 2 4) 0,5 M/ C2 

~ M11Mo 3eMJJI1 JJeTI1T acTep011,ll, B HanpasJJeHI111, 

nOKa3aHHOM Ha p11CYHKe nyHKT11pHOH 

cTpeJJKOH. BeKTop FA noKaJhiBaeT CI1JJY 

np11Tlf)J(eHH.ll acTepo11,ll,a 3eMJJei1. B,L\OJlh KaKoi1 

CTpeJJKH (1 , 2, 3 11Jll1 4) HanpaBJleHa CI1Jla, 

,ll,eHCTBYIO!Uall Ha 3eMJliO CO CTOpOHhl 

acTepo11,ll,a? 

1) B,ll,OJlh CTpeJJKI1 1 
2) B,ll,OJlh CTpeJJKI1 2 
3) B,ll,OJlh CTpeJJKH 3 
4) B,ll,OJlh CTPeJJKH 4 

e: 
4 

~ 
\ 
\ 
\ 
\ 

' 

~ ):J:epeBliHHhiH 6pyCOK MaCCOH m, nJJOW,a,L\11 rpaHeH KOTOpOrO CBll3aHhl 

OTHOWeHI1eM S1 : S2: S3 = 1 : 2 : 3, CK0Jlh3HT paBHOMepHO 11 npliMOJli1HeHHO nO,[( 

,ll,ei1cTBI1eM rop1130HTMhHOH CI1Jlhl F no rop1130HTMhHOH wepoxosaToi1 onope, 

conp11Kacal!ch c Hei1 rpaHhiO nJJow,a,ll,hiO S2. KaKos K03cjlcjll11..\11eHT TpeHHll 6pycKa 

o6 onopy? 

F 
1) mg 2) 2F 

mg 
3) 3F 

mg 

~ CHapll,ll,, 11Me10W,I1H B T04Ke 0 TpaeKTOp1111 11MnyJlhC 

p0 , pa3opBMCll Ha ,L\Ba ocKOJJKa (eM . p11cyHoK). 0,[(11H 

113 OCKOJlKOB 11MeeT 11MnyJJhC p1• 11MnyJlhC BTOporo 

OCKOJlKa 11306p~eH Ha p11CYHKe BeKTOpOM 

1) BC 2) OD 3) BA 

4) _E_ 
2mg 

4) oc 
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K11HeTI14eCKall 3HeprHll aBTOM06HJlll MaCCOH 500 Kr, ,[(811)J(Y!Uerocl! CO CKOpOCThiO 

36 KM/ 4, pasHa 

1) 324 000 )]:)!( 2) 25 000 )]:)!( 3) 12 500 )]:)!( 

KopOMhiCJlO BeCOB, K KOTOpOMY nO,L\BeWeHhl Ha HI1TliX 

,ll,Ba TeJJa (eM. p11cyHoK), Haxo,[(HTCll s pasHosec1111. KaK 

HY)J(HO 113MeHI1Th Macey BToporo TeJJa, 4T06hl nocJJe 

yMeHbWeHI1ll nJJel.Ja d1 B 2 pa3a paBHOBeCI1e 

COxpaHI1Jl0Ch? (KopOMhiCJlO 11 HI1TI1 C411TaTh 

HeBeCOMhiM11.) 

1) yBeJli1411Th B 2 pa3a 

2) yMeHhWI1Th B 2 pa3a 

3) yBeJli1411Th B 4 pa3a 

4) yMeHhWI1Th B 4 pa3a 

4) 5000 )]:)!( 

KaK 113MeHI1TCll ,ll,aBJJeHI1e pa3pe)J(eHHoro O,ll,HOaTOMHoro raJa, ecJJI1 a6coJJIOTHall 

TeMneparypa raJa yMeHhWI1TCll B 3 pa3a, a KOHL\eHTpai.\Hll MOJleKyJl yseJJI1411TCll 

B 3 pa3a? 

1) yseJJHl.JI1TCll B 4 pa3a 

2) yBeJli1411TCll B 2 pa3a 

3) yMeHhWI1TCll B 4 pa3a 

4) He 113MeHI1TCll 

~ Ilp11 nepeBO,L\e 11,[\eaJJhHOrO raJa 113 COCTOliHI1ll 

B COCTOliHI1e 2 KOHI..\eHTpal..\1151 MOJleKyJl n npO

nOpl.\110HaJJhHa ,ll,aBJJeHI110 p (eM. p11cyHoK). Macca raJa 

B npOL\eCCe OCTaeTCll Hei13MeHHOH. 

YTsep)J(,[(aeTcll, 4TO B ,ll,aHHOM npol.\ecce 

A. nJJOTHOCTh raJa B03pacTaeT. 

Ji. np011CXO,[(HT 1130TepM111.JeCKOe C)J(aTI1e raJa. 

¥h 3THX yTsep)J(,ll,eHI1H 

1) sepHo TOJlhKO A 
2) sepHo TOJlhKO E 
3) o6a yTsep)J(,[(eHI1ll sepHhl 

4) o6a yTsep)J(,ll,eHI1ll HesepHhl 

n 
2 

/ , , , 
0 p 
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HHor,na 311MOH HeKoTophle npe,nMeThl noKphiBaiOTCll 11HeeM. Ilp11 o6pa3oBaHI111 

11Hell BO,LJ,liHOH nap, HaXO,Ll,llli..\11HCll B B03,nyxe, MI1HYll )1(11,!J,KYIO <jlaJy, cpa3y 

nepeXO,!J,I1T 113 ra3006pa3HOH B TBep,nyiO <jlaJy. flp11 3TOM nepexo,ne 

1) yMeHhlllaeTCll TeMneparypa, He 113MeHlleTCll BHyTpeHHllll 3HeprH51 

2) yMeHhlllaeTC51 TeMneparypa 11 BHyTpeHH5151 3HeprH51 

3) yMeHhlllaeTCll BHyTpeHHllll 3Hepr11ll, He 113MeH51eTCll TeMneparypa 

4) yMeHhlllaeTcll TeMneparypa, B03pacTaeT BHyTpeHHllll 3HeprHll 

Ha p11cyHKe np11se,neH 1..111Kn, ocyll..\eCTBJJ» eM hill p 

4LI 
C 11,LJ,eaJJhHhiM raJOM. Macca raJa nOCTOliHHa. 

Pa6oTa He coseprnaeTcH Ha y4aCTKe 

1) AB 

2) BC 

3) CD 

4) DA 0 T 

I All I KaK 113MeHI1TCll ycKopeHI1e 3apl!)l(eHHOH nhlni1HKI1, ,LJ,BI1)J(Yll..\eHcll 

B 3neKTp114eCKOM none, ecn11 11 3apli,L1, nhlni1HKI1, 11 Hanpll)l(eHHOCTh nOn» 

ysenJ11.111Th B 2 pa3a? C11ny Tll)l(eCTI1 He Y411ThiBaTh. 

1) yseni1411TC51 B 2 pa3a 

2) yMeHhllii1TCll B 4 pa3a 

3) He 113MeHI1TCll 

4) yseni1411TC51 B 4 pa3a 

I A12 I 3neKTpmHeprHll , noTpe6nl!eMall 4eTh1phMll o,ni1HaKOBhiMI1 nocne,nosaTenhHO 

BKJJI04eHHhiMI1 naMn04KaMI1 3a 4ac, pasHa Q. KaKI1M 6y,neT noTpe6neHI1e 

3neKTp03HeprH11 3a 4aC, ecn11 11 411CnO nocne,noBaTenhHO BKJ1104eHHhiX naMn04eK, 

11 nO,LJ,BO,LJ,I1MOe K HI1M Hanpll)l(eHI1e yseni1411Th B,LJ,BOe? 

1) 4Q 2) 2Q 3) Q 4) ~Q 
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B HeKoTopoll o6nacTI1 npocTpaHCTBa co3,naHo o,nHopo,nHoe MarHI1THoe none 

( CM. p11cyHoK). Ksa,npaTHall MeTannJ1l.leCKa» paMKa nnoll..\a.n11 S nepeceKaeT 

rpaHI1'-IY o6naCTI1 o,nHopo,nHoro MarHI1THoro nonll c nocTOliHHOH cKopoCThiO u, 
HanpasneHHOH B,LJ,Onh nnOCKOCTI1 paMKI1 11 nepneH,LJ,I1KynllpHO BeKTOpy MarHI1THOH 

11H,!J,YK1..11111 B . Ilp11 3TOM s Hell B03HI1KaeT 3,[J:C 11H,LJ,YK1..11111 E. 

® ® ® ® ® 
® ® 
® ® 
® ® 
® ® 

KaKoil CTaHeT 3,[J:C, ecn11 TaK )l(e 6y,neT ,ns11raThCll KBa,npaTHall paMKa nnoll..\a.n11 

%, 113roTosneHHall 113 Toro )l(e MaTep11ana? 

[ 
1) 3 

[ 
2) 2 3) 2[ 4) 4[ 

I A14 I Bhl6ep11Te cpe,n11 3neKTpoMarHI1THhiX sonH, 113JJY4aeMhiX ConHI..IeM, sonHhl 

C MaKCI1MaJJhHOH M11HOH. 

1) BI1,Ll,I1MhiH CBeT 

2) ynhTpa<jll1oneTosoe 113JJY4eHI1e 

3) peHTreHOBCKOe 113JJY4eHI1e 

4) 11H<jlpaKpacHoe 113ny4eHI1e 

I AlS I Ilpe,nMeT, pacnono)l(eHHhiH Ha 

TpOHHOM <jloKyCHOM paCCTOliHI111 OT 

TOHKOH C0611pa101.1..\eH ni1H3hl , 

nepe,LJ,BI1raiOT K ,LJ,BOHHOMY <jloKycy 

( CM. p11CYHOK). 

Ero 113o6pa)l(eHI1e np11 3TOM 

v 

3F 2F F 

1) ,!J,BH)I(eTCll OT <jloKyca K ,LJ,BOHHOMY <jloKycy 

2) He nepeMell..\aeTcll 

F 2F 3F 

3) ,!J,BH)I(eTCll OT nonO)I(eHI151 Ha paCCTOliHI111 1,5F OT ni1H3hl K ,LJ,BOHHOMY <jloKycy 

4) ,Ll,BI1)1(eTC51 OT nOnO)I(eHI151 Ha paCCT051HI111 1,5F OT ni1H3hl K <jlOKycy 
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I A16 I )J,HcnepcHei1 cseTa o6ol!CHlleTcll 

A. B03HHKHOBeHHe oKpacKH nonsecoK JIIOCTpbl H3 6ecuBeTHoro xpycTaJill B 

3aBHCHMOCTH OT TOLJKH Ha6JIIOneHH51. 

Ji. UBeT nonBeCOK JliOCTpbl, H3rOTOBJleHHbiX H3 OKpaweHHOrO CTeKJla. 

BepHo( -bl) yTsep)l(neHHe( -ll): 

1) TOJlbKO A 

2) TOJlbKO D 
3) H A, HE 

4) HH A, HH D 

I A17 I KaKoe npencTaBJJeHHe o cTpoeHHH aToMa cooTBeTCTByeT MoneJJH aToMa 

Pe3epcjlopna? 

1) 5J.npo - B l..l,eHTpe aTOMa, 3aplln llnpa nOJ10)1(HTeJJeH, 60JlbWall LJaCTb MaCCbl 

aTOMa COCpenoTOLJeHa B 3JleKTpOHaX. 

2) 5l.npo - B ueHTpe aToMa, 3aplln llnpa OTPHUaTeJJeH, 66JJE.Wall LJaCTb MaCCbl 

aTOMa COCpenoTOLJeHa B 3JleKTpOHHOH 060J10LJKe. 

3) 5l.npo - B ueHTpe aToMa, 3aplln llnpa noJJO)I(HTeJJeH, 66JJE.Wall LJaCTb MaccbJ 

aToMa cocpenoToLJeHa B llnpe. 

4) 5J.npo - B l..l,eHTpe aTOMa, 3aplln llnpa OTpHI..I,aTeJleH, 66JlbWall LJaCTb MaCCbl 

aToMa cocpenoToLJeHa B llnpe. 

I A18 I Ha pHcyHKe YKaJaHbl TPH HH3WHX 3HaLJeHHll 3HeprHH aToMa 
HaTpH51. ATOMbl HaxonliTCll B COCTOliHHH F)l l. IlpH 

OCBell.leHHH aTOMapHbiX napOB HaTpHll CBeTOM C 3HeprHeH 

E, w-19 )J,lK 

--+-- 0 

cjlOTOHOB 5,1·10- 19 )],)!( Jf3l - 3,1 

1) npOH30i1neT nepexon aTOMOB B COCTOliHHe F)Z) Jf2l - 4,8 

2) npOH30HneT nepexon aTOMOB B COCTOliHHe J<}J) 

3) npOH30HneT HOHH3ai..I,H51 aTOMOB Jfl) - 8,2 
4) aTOMbl He 6y.uyT norJJOll.laTb CBeT 

I At91 IlepHon noJJypacnana llnep aTOMOB aKTHHHll 2~~Ac cocTaBJJlleT 21 ,6 rona. 3To 

03HaLJaeT, LJTO B npenapaTe aKTHHHll 2~~ Ac HaLJaJJbHOH MaCCOH 1 r 

1) npHMepHO nOJlOBHHa H3HaLJaJJbHO HMeBWHXCll llnep aKTHHH51 pacnanaeTCll 3a 

21 ,6 rona 

2) onHO llnpo aKTHHH51 H3 BCeX H3HaLJaJJbHO HMeBWHXCll llnep pacnanaeTCll 

Ka)I(,UE.Je 21,6 rona 

3) BCe H3HaLJaJJbHO HMeBWHeCll llnpa aKTHHHll pacna.uyTCll 3a 43,2 rona 

4) 3a 21,6 rona MaCCOBOe LJHCJlO K~noro llnpa aKTHHH51 yMeHbWHTCll snsoe 
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I A20 I YLJHTeJJb nponeMoHcTpHpOBaJJ onbJT no Ha6JJIOneHHIO Hanpll)l(eHH51, 

B03HHKaiOll.lero B KarywKe npH npoJJeTe LJepe3 Hee MarHHTa (pHc. 1). Hanpll)l(eHHe 

C KaryWKH nocrynaJJO B KOMnbiOTepHyiO H3MepHTeJlbHYIO CHCTeMy 

H OT06pa)l(aJJ0Cb Ha MOHHTOpe (pHC. 2). 

6JTOK KOMTlbiOTepHOH 

H3MepHTeJibHOH CHCTeMbl 

B onbJTe HCCJJenosaJJocb 

PHC. 1 

PHc. 2 

1) B03HHKHOBeHHe MarHHTHOrO nOJlll npH H3MeHeHHH 3JleKTpHLJeCKOrO nom 

2) liBJleHHe 3JleKTpOMarHHTHOH HH,UyKUHH 

3) liBJleHHe CaMOHH,UyKUHH 

4) nei1cTBHe CHJlbl AMnepa 
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I A21 I Y4eHHK HCCJJe,L\OBaJl .L\BHlKeHHe wapHKa, c6poweHHoro ropH30HTaJlhHO co cToJJa. 

,[(JJ» :noro OH H3MepHJl KOOp,L\HHaThl JleT»lll,erO wapHKa B pa3Hhle MOMeHThl 

BpeMeHH ero ,L\BHlKeHH» H 3anOJlHHJl Ta6JJHU,y: 

t, c 0 0,05 0,10 0,15 0,20 
X, CM 0 5,5 13,5 17,5 24,0 
y,CM 0 1,5 4,5 11 ,5 20,0 

IlorpeWHOCTh H3MepeHH» KOOp.L\HHaT paBHa 1 CM, a npoMelKyTKOB BpeMeHH -

0,01 C. Ha KaKOM H3 rpa<jlHKOB BepHO nOCTpOeHa 3aBHCHMOCTh KOOp,L\HHaThl X 

wapHKa OT BpeMeHH t? 

1) 

2) 

X, CM 3) X, CM 

25 

20 

15 

10 

)~ 

.)~ 
}~ 

~V 

25 

20 

15 

10 

/~ 

_)~ 
yr 

~( 
v v 

0 0,05 0,1 0,15 0,2 0,25 t, c 0 0,05 0,1 0,15 0,2 0,25 t, c 
X, CM 4) y,CM 

25 25 

20 

15 

10 

20 

15 

10 

J 
~~ v 

.....E vfJ 

j_ 

1r 
~ 

.L,v 
~ 

'L.!J -0 0,05 0, I 0,15 0,2 0,25 t, c 0 10 15 20 25 X, CM 
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OmaemoM K 3aiJaHUJIM Jmou 'lacmu (Bl-B4) RB!lRemcR noCJleiJoaameJtbHocmb 
u,utjJp. Bnumume omaembt CHU'IU/la a me«cm pa6ombl, a 3ameM nepeHecume 
ux a 6/laHK omaemoa .H!! 1 cnpaaa om HOMepa coomaemcmaywm.ezo 3aiJaHuR, 
HU'IUHUR C nepBOU K/lemO'IKU, 6e3 3UnRmblX, npo6eJt06 U KUKUX-JIU60 
iJono!lHUmeJtbHblX CUMBOJIOB. KaJtciJyw u,utjJpy numume a omiJeJtbHOii 
Kllemo•tKe a coomaemcmauu c npuaeiJeHHbtMU a 6/laHKe o6pU3U,UMU. 

[!!:] Ha pHcyHKe noKaJaHa u,enh nocTOliHHoro TOKa, 

CO,L\eplKalll,all HCT04HHK TOKa C 3,[(C £, pe3HCTOp R 1 

H peocTaT R2. EcJJH yBeJJ H4HTh conpoTHBJJe HHe 

peocTaTa R2 .L\O MaKCHMyMa, TO KaK H3MeH»TCll 

CJle,[(yiOlli,He TpH BeJlH4HHhi: CHJla TOKa B u,enH; 

HanplllKeHHe Ha pe3HCTope R 1; cyMMapHall TenJJoBall 

MOlli,HOCTh, Bhi,L\eJl»IOlll,aliCll Ha BHeWHeM y4aCTKe 

£ 

u,enH? BHyTpe HHHM COnpOTHBJleHHeM HCT04HHKa TOKa npeHe6pe4h. 

,[(Jill Ka)J(,[(OH BeJlH4HHhl onpe,L\eJlHTe COOTBeTCTBYIOll.\HH xapaKTep H3MeHeHHll: 

1) yBeJlH4HTCll 

2) yMeHhWHTC» 

3) He H3MeHHTCll 

3anHWHTe B Ta6JJHUV Bhi6paHHhie U,H<jlpbl ,[(Jl» KalK,[(OH <jlH3H4eCKOH BeJlH4HHhl . 

l..J,H<jlpbl B OTBeTe MOryT nOBTOp»ThC». 

HanplllKeHHe Ha 
CyMMapHa» TenJJOBa» 

CHJla TOKa B u,enH 
pe3HCTope R1 

MOlli,HOCTh, Bhi,[(eJlliiOlll,aliCll 

Ha BHeWHeM y4aCTKe u,enH 

~ B pe3yJlhTaTe TOpMOlKeHHll B BepXHHX CJlOliX aTMOC<jlepbl BhiCOTa noJJeTa 

HcKyccTBeHHoro cnyTHHKa Ha.L\ 3eMJJeil yMeHhWHJJach c 400 .L\O 300 KM. KaK 

H3MeHHJlHCh B pe3yJlhTaTe :noro CKOpOCTh cnyTHHKa, ero nOTeHU,HaJlhHa» 3 HeprH» 

H nepHO.L\ o6paweHH51 ? 

,[(Jill KalK,L\OH BeJlH4HHhl onpe,L\eJlHTe COOTBeTCTBYIOll.\HH xapaKTep H3MeHeHHll : 

1) yBeJlH4HJlaCh 

2) yMeHhWHJlaCh 

3) He H3MeHHJlaCh 

3anHWHTe B Ta6JJHUV Bhi6paHHhie U,H<jlphl ,L\Jlli KalK,[(OH <jlH3H4eCKOH BeJlH4HHhl. 

l..J,H<jlphl B OTBeTe MoryT nOBTOpliThCll . 



EAIIIHbl~ rOcyAapCTB6HHbl~ 3K3aMeH , 2013 r. 

B u,HJJHH,L\pe no,L\ nopumeM HaXO,L\HTCll T 
TBep,L\Oe Bell.l,eCTBO. lJ,HJlHH,L\p 

noMeCTHJJH B pacKaJJeHH)'IO neLJb. Ha 

pHCYHKe noKa:3aH rpa(jli1K 113MeHeHHll 

TeMneparypbl T Bell.l,eCTBa no Mepe 

nOrJJOI..ll,eHHll 11M KOJlH'IeCTBa TenJJOTbl 

Q. KaKHe y'laCTKH rpacj:JHKa 

COOTBeTCTBYIOT nJJaBJleHHIO Bell.l,eCTBa 

11 HarpeBaHHIO Bell.l,eCTBa 

0 

<ll~3~KA 6/7 

Q 

B ra3006pa3HOM COCTOliHHH? Y CTaHOBHTe COOTBeTCTBHe MelK,L\y TenJJOBbiMH 

npou,eccaMH 11 y'laCTKaMH rpacj:JHKa. K KalK,L\OH no3HU,HH nepsoro CTOJJ6u,a 

no,L\6epHTe COOTBeTCTBYIOI..UYIO n0311LI,1110 BTOporo 11 3anHWHTe B Ta6JJHUV 

Bb16paHHble U,Hcj:lpbl nO,[\ COOTBeTCTBYIOI..U11MI1 6yKBaMH. 

ITPOI.l,ECCbl yqACTKH rPA<l>HKA 

A) nJJaBJJeHHe 1) 1 
E) HarpeBaHHe ra3a 2) 2 

3) 3 
4) 4 

A 

YcTaHOBHTe cooTBeTCTBHe MelK.L\Y cj:JH3H'IeCKMMH BeJJH'IHHaMH 11 cj:JopMyJJaMH, no 

KOTOpblM HX MOlKHO paCC411TaTb (v - 4aCTOTa cj:JOTOHa, h - nOCTOliHHall flJJaHKa, 

C - CKOpOCTb CBeTa B BaKyyMe). K KalK,L\OH n0311LI,I111 nepBoro CTOJ16U,a no,L\6epHTe 

COOTBeTCTBYIOI..UYIO n0311L1,1110 BTOpOrO 11 3anHWHTe B Ta6JJHUY Bb16paHHble UHcj:lpbl 

nO,L\ COOTBeTCTBYIOI..UHMH 6yKBaMH. 

<l>I1311qECKI1E BEJ111qi1Hbl 

A) 3Hepmll cj:JoToHa 

E) HMnyJJE.C cj:JoToHa 

A 

1) 

2) 

3) 

4) 

<l>OPMYJibl 

11 
v 

h · v 
h·c 

v 

h·v 
c 

E 
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3aiJanuR •tacmu 3 npeiJcma6!1RIOm co6oii 3aiJa'lu. PeKoM.eniJyemcR npo6ecmu 
ux npeiJ6apume.nbnoe pemenue na 'lepHo6uKe. llpu 6btnO!IHenuu 3aiJanuii 
(A22-A25) 6 6!laHKe om6emo6 .H!! 1 noiJ HOM.epoM. 6btnO!IHReM.ozo BaM.u 3aiJanuR 
nocma6bme 3HaK «X» 6 I<Jlemo'l«e, noM.ep «omopoii coom6emcm6yem HOM.epy 
6bl6pannozo BaM.u om6ema. 

HeBecoMa:ll He,L\ecj:lopMHpoBaHHall npylKHHa lKeCTKOCTbiO k = 1000 HIM JJelKHT Ha 

rop1130HTaJJbHOM CTOJle. 0,L\HH ee KOHeU, 3aKpenJJeH, a ,L\pyroH KacaeTCll 6pycKa 

MaCCOH M, HaXO,L\llll.l,erOCll Ha TOM lKe CTOJle. EpycoK C,L\BHraiOT B,L\OJlb OCH 

npylKHHbl, ClKHMall npylKHHY Ha fu = 1 CM, 11 OTnyCKaiOT. flp11 nOCJle,L\yiOI..ll,eM 

,L\BI1lKeHI111 6pycoK np1106peTaeT MaKCHMaJJbHYIO CKOpOCTb paBHYIO 1 M/ C. 

Onpe,L\eJJHTe Macey 6pycKa M. TpeHHe He Y'IHTbJBaTb. 

1) 0,13 Kr 2) 0,05 Kr 3) 0,2 Kr 

I A231 Bo speMll onbJTa o6beM cocy,L\a c B03.L\YXOM 

He MeHliJlCll , B03,L\yX nepeweJJ 113 COCTOliHHll 

1 B COCTOliHHe 2 (eM. pHCYHOK). KpaH 

y cocy,L\a 6bJJl 3aKpblT HenJJOTHO, 11 CKB03b 

Hero Mor npoca'IHBaTE.Cll B03.L\yx . 

Onpe,L\eJJHTe OTHoweHHe 
N 2 

'IHCJla 

MOJJeKyJJ ra3a B cocy,L\e B KOHu,e 11 Ha'laJJe 

onbJTa. Bo3,L\yX C4HTaTb H,L\eaJJbHbJM ra3oM. 

2 3 

p, 105 ITa 

2 

0 

4 
1) -

3 
2) -

4 3) 3 

I A241 B uen11, H3o6palKeH Hot! Ha pHCYHKe, H,L\eaJJbHbiH 

aMnepMeTp nOKa3bJBaeT 1 A . Hai1,L\HTe TOK '1epe3 

pe3HCTop R3• 

1) 1A 

2) 2A 

3) 3A 

4) 4A 

4) 0,1 Kr 

2 

i...o-' ~ 

1 / 
,... 

300 600 900 T, K 

1 
4) 3 
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I A251 q 
)J,se 4aCT11Uhl, I1Me1011.111e OTHOWeHI1e 3apli.UOS .....!.. = 2 11 OTHOWeHI1e Mace 

qz 

.!!j_ = 4, SJleTeJ111 S O,UHOpO,UHOe MarHI1THOe nOJle nepneH,UI1KYJ151pHO Jli1HI151M 
mz 
MarHI1THOi1 11HnyKU1111 11 .US11)1(YTCll no OKPY)I(HOCT»M c OTHoweHI1eM pa.u11ycos 

~ = 2. 0npe,neJ111Te OTHOWeHI1e CKOpOCTeH .:2_ 3TI1X 4aCT11U. 
Rz Vz 

1) 1 2) 2 
1 

3) 2 
1 

4) 4 

llo;moe pemeHue 3aOa't Cl-C6 Heo6xoOuMo 3anucamb 6 6JlaH«e om6emo6 .M! 2. 
llpu ofjJopM!leHuu pemeHUR 6 6JlaH«e om6emo6 .M! 2 3anumume cHa'taJla HOMep 
3aOaHUR (Cl, C2 u m. o.), a 3ameM pemeHue coom6emcm6ytoUI,eii 3aOa'tu. 
Om6embl 3anucbt6aiime 'tem«o u pa36op~tu6o. 

IT!] Ha p11cyHKe 113o6pa)l(eHhl rparj:l11KH .usyx V 
npoueccos, npose.ueHHhiX c 11,neanhHhiM ra30M 

np11 O.UHOM 11 TOM )l(e .UaSJleHI111. flo4eMy 11306apa 

I Jle)I(I1T Shlwe 113o6aph1 II? OTseT noliCHI1Te, 

yKa3as, KaKI1e rj:ll13114eCKI1e 3aKOHOMepHOCTI1 Bhl 

11CnOJlh30SaJ111 ,UJlll 06oliCHeHHll. o T 

lloJIHOe npa6UJlbHOe pemeHue «aJtcOoii U3 3aOa'l C2-C6 OOJIJtcHo cooepJtcamb 
3aKOHbl u fjJopMyllbl, npUMeHeHue «omopblX Heo6xoOuMo u Oocmamo•mo OJIR 
pemeHUR 3a0a'lu, a ma«JtCe MameMamu'lect<ue npeo6pa3o6aHuR, pac'lembl c 
'lUCJleHHblM om6emoM u npu Heo6xoOuMocmu pucyHo«, noRCHRIOUI,Uii 
pemeHue. 

ITD CHap».u s noJlfue pa3ph1saeTC» Ha .use pasHhle 4aCTI1, o.uHa 113 KOTOphiX 

npo.uoJl)l(aeT .us({)l(eHI1e no HanpasJleHHIO .USH)I(eHH» cHapll.ua, a .upyrall -

S npOTI1SOnOJ10)1(HYIO CTOpoey. B MOMeHT pa3ph1Sa CYMMapHa51 KI1HeTI14eCKa51 

3Hepr11ll OCKOJlKOS yseJ111411SaeTCll 3a C4eT 3HeprH11 S3ph1Sa Ha SeJ111411HY M. 
Mo.uyJlh CKOpOCTI1 OCKOJlKa, ,US11~ll.lefOC51 no HanpasJleHH:IO .US11)1(eHI151 CHapli,Ua, 

paseH u 1, a MO.UYJlh CKOpOCTI1 STOpOrO OCKOJlKa paseH u 2 . HaH.U11Te Macey 

cHapll.ua. 
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0.U11H MOJlh aproHa, HaXO.Ullll.ll1i:fcll S U11Jli1H,Upe np11 TeMneparype 1J = 600K 11 

.uasJleHI111 p1 = 4 ·105 ITa, pacw11plleTCll 11 o.uHospeMeHHO oXJla)l(.uaeTcll TaK, 4TO 

ero .uasJleHI1e np11 pacw11peH1111 o6paTHO nponopu11oHMhHO Ksa.upary o6oeMa . 

KoHe4HOe .uasJleHI1e ra3a p2 = 105 ITa. lJeMy pasHa sHyTpeHHllll 3Hepm» ra3a 

nocJle pacw11peHH»? 

B 3JleKTPI14eCKOi1 cxeMe, noKa3aHHOi1 Ha p11CYHKe, KJ1104 

K 3aMKHYT. 3)J,C 6ampei1KI1 [ = 24 B, ee sHyTpeHHee 

conpoTI1SJleHI1e r = 5 OM, conpoTI1SJleHI1e pe311CTopa 

R = 25 OM. TiocJle pa3MhiKaHI1ll KJ1104a K 

S pe3yJlhTaTe pa3pli,Ua KOH,UeHCaTOpa Ha pe311CTOpe 

Shi,UeJllleTCll KOJ1114eCTSO TenJlOThl Q = 20 MK)J,)I(. 

Hai1,U11Te eMKOCTh KOH,UeHCaTopa C. 

£,I\fl 
L]___j-c 

Y CJlOSI1MCll C411TaTh 11306pa)l(eHI1e Ha nneHKe rj:loToannapaTa pe3KHM , eCJ111 SMeCTO 

11,UeaJ1hHOf0 11306p~eHI151 S SI1,Ue T04KH Ha nJleHKe nOJly4aeTC51 11306pa)l(eHI1e 

n»THa .U11aMeTpOM He 6oJlee HeKoToporo npe.ueJlhHOro 3Ha4eHI151. flo3TOMY eCJ111 

06oeKTI1S HaXO.U11TCll Ha rj:loKyCHOM paCCTOliHI111 OT nJleHKI1, TO pe3KI1MI1 C411TaiOTCll 

He TOJlhKO 6eCKOHe4HO y,naneHHhle npe,UMeThl, HO 11 see npe,UMeThl, HaXO.U5111.111eCll 

.uanhwe HeKoToporo paccTOliHI1ll d. OueHI1Te npe.ueJlhHhiH pa3Mep nliTHa, ecJ111 np11 

«OTHOCI1TeJlhHOM OTsepCTI111» a = 4 pe3KI1MI1 0Ka3aJ111Ch see npe,UMeThl, 

HaXO,U11SWI1eCll Ha paCCTOliHI151X 60Jlee 12,5 M OT 06oeKTI1Sa. («0THOCI1TeJlhHOe 

OTSepCTI1e» - 3TO OTHOWeHI1e rj:loKyCHOfO paCCTOliHI151 K ,UI1aMeTpy SXO.UHOfO 

oTsepCTI151 o6oeKTI1sa.) <l>oKycHoe paccTOliHI1e o6oeKTI1sa 50 MM. C.ueJJai1Te 

p11CYHOK, n051CH511011.111H o6pa30SaHI1e n51THa. 

YposHI1 3Hepr1111 3JleKTpoHa s aToMe so.uopo.ua 3a.UaiOTCll rj:lopMyJloi1 

£ 11 =- 13;6 3B, r.ue n = 1, 2, 3, . . . . Tip11 nepexo.ue aToM a 113 cocTOliHI1ll Ez 
n 

S COCTOliHI1e £ 1 aTOM 11CnyCKaeT rj:lOTOH. flonas Ha nosepXHOCTh rj:lOTOKaTO,Ua, 

rj:lOTOH Shl611saeT rj:lOT03JleKTpOH. )J,Jli1Ha SOJlHhl CSeTa, COOTSeTCTSYIOll.lall KpaCHOH 

rpaH11Ue rj:loTmrj:lrj:leKTa ,UJlll MaTep11ana nosepxHOCTI1 rj:loToKaTo.ua, A."P = 300 HM. 

lJeMy paseH MaKCI1MaJ1hHO S03MO)I(HhiH MO.llYJlh 11MnyJlhCa rj:lOT03JleKTpOHa? 
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ELJ.HHbiH rocyLJ.apcTseHHbiH 3K3aMeH no <DH3HKE 

HHCTPYKUHSI no BbiDOJIHeHHIO pa6oTbi 

,IJ:JJH BhinOJJHeHI1~ 3K3aMeHaf.\110HHOH pa60Thl DO <jli1311Ke OTBOLJ,I1TC~ 

235 MI1HyT. Pa6oTa COCTOI1T H3 3 YaCTeH, BKJIIOI.JaiOW,I1X 35 3aLJ,aHI1H. 

qacTh 1 coLJ.ep)J(HT 21 JaLJ,aHHe (A1- A21). K Ka)I(LJ.OMy JaLJ,aHHIO LJ.ai!TcH 

LfeThipe Bap11aHTa OTBeTa, 113 KOTOphiX npaBI1JlhHhiH TOJlhKO OLJ,I1H. 

qaCTh 2 COLJ,ep)J(HT 4 3aLJ,aHI1H (B1- B4), B KOTOphiX OTBeT He06XOLJ,HMO 

Jan11caTh B BI1LJ.e Ha6opa f.\11<jlp. 

qaCTh 3 COLJ,ep)J(11T 10 3aLJ,aLJ: A22- A25 C Bhi60pOM OLJ,HOfO BepHOfO OTBeTa 

11 C1-C6, MH KOTOphrx Tpe6yeTcll LJ,aTh pmsepHyThle peweH~. 

Ilp11 BhiLJI1CJJeHI1~X pmpewaeTCH 11CUOJlh30BaTh HenporpaMM11pyeMhiH 

KaJJhKymTOp. 

Bee 6naHKI1 Er3 JanoJJHHIOTCH ~pKHMI1 LJepHhiMI1 LJepH11JJaMI1. 

,IJ:onycKaeTC~ 11CUOJlh30BaHI1e reJJeBOH, KaDI1JlJJHpHOH 11J111 nepheBOH pyLJeK. 

Ilp11 BhinOJJHeHI1H JaLJ,aHHH Bhl MO)J(eTe UOJlh30BaThCH YepHOBI1KOM. 

06paw,aeM Bawe BHI1MaHI1e Ha TO, LJTO 3aDI1CI1 B LJepHOBI1Ke He 6yLJ.YT 

yYI1ThiBaThCH np11 Of.\eHI1BaHI111 pa60Thl. 

COBeTYeM BhinOJl~Th 3aLJ,aHI1ll B TOM nopliLI,Ke, B KOTOpOM OHI1 LJ,aHhl. ,IJ:m1 

3KOHOMI111 BpeMeHI1 nponyCKaHTe 3aLJ,aHI1e, KOTOpOe He yLJ,aeTC~ BhinOJ1HI1Th Cpa3y, 

11 nepexoLJ.I1Te K cneLJ.YIOW,eMy. Ecn11 nocne BhinOJJHeHI1ll scetl pa6oThl y Bac 

ocTaHeTc~ speMH, Bhi CMO)J(eTe sepHyThC~ K nponyw,eHHhiM JaLJ,aHI1HM. 

naJJJJhi, nonyLJeHHhie BaMI1 Ja BhmOJJHeHHhie JaLJ,aHI1H, cyMM11py10TCH. 

IlocTapaHTeCh BhinOJIHHTh KaK MO)J(HO 60JJhWe 3aLJ,aHI1H 11 Ha6paTh HaH60JJhWee 

KOJ111LJeCTBO 6aJJJJOB. 

)J(eJiaeM ycnexa! 

HH)J(e npHBeLJ,eHhl cnpaBOI.JHhle LJ,aHHhle, KOTOphle MOryT UOHaLJ,0611ThCll 

BaM np11 BhmOJJHeHI111 pa60ThJ. 

,IJ:eCHTI1LJHbiC np11CT3BK11 

HaHMeHo- 0603HaYeHMe MHOlKMTenb HaHMeHo- 06o3HaYeHMe MHOlKMTenb 
BaHMe srume 

rHra r 109 CaHTH c 10- 2 

Mera M 106 MHJJJJH M 10-3 

KHJJO K 10 3 MHKPO MK 10 6 

reKTO r 102 HaHO H 10 9 

,1.\eUH ).\ 10 I OHKO n 10- ,2 
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Koncmanmbt 

I.JHCJJO 7t 

ycKopeHHe cso6o;moro na).leHH~ Ha 3eMJJe 

rpaBHTaUHOHHaH OOCTOHHHaH 

YHHBepcanhHaH raJOBaH nocTO~HHaH 

nocTO~HHaH nOJJhUMaHa 

nocTOHHHaH Asora,l.lpo 

CKOpOCTh CBeTa B BaKyyMe 

K03<jl<jlHUHeHT nponopuHOHaJJhHOCTH B JaKOHe KynoHa 

MO).lyJJ h 3apH,l.la 3JleKTpOHa (3JJeMeHTapHhiH 

3JJeKTpHYeCKHH 3apH.Ll) 

OOCTOHHHaH IlJJ aHKa 

Coomnomenue Me:Jici>y pa3!1U'lltbl.lltu ei>unut((IJitU 

n = 3,14 

g= 10 M/c2 

G = 6,7·10-11 H ·M21Kr2 

R = 8,31 ,IJ:JK/(MOJlh·K) 
k = I ,3 8 ·10- 23 ,IJ:JK/K 
NA = 6·1023 MOJlh-l 

c = 3·108 M/c 

I 
k = --= 9 ·109 H ·M2/KJJ2 

4m:0 

e = 1,6·10-19 KJJ 

h = 6,6·10-34 ,IJ:JK·c 

TeMnepaTypa 0 K =- 273 oc 
aTOMHaH e,l.lHHHUa MaCChi 

I aTOMHaH e.LlHHHUa MaCChi 3KBHBaneHTHa 

I 3JJeKTpOHBOJJhT 

1 a.e.M. = 1,66·10-27 Kr 

931 ,5 M 3B 

Macca 'lacmut( 
3JJeKTpOHa 

npOTOHa 

HeHTpOHa 

llJZomnocmb 

BO,l.\hl 

.LlpesecHHhl (cocHa) 

KePOCHHa 

I 3B = 1,6 ·10- 19 ,IJ:JK 

9, l·l0-31Kr::e 5,5·10-4 a.e.M. 

1,673 ·10-27 Kr::e 1,007 a.e.M. 

1,675 ·10- 27 Kr::e 1,008 a.e.M. 

1000 Kr/M3 

400 Kr/M3 

800 Kr/M3 

00,1.\COJJ Hei.JHOfO MaCJJa 

aJJIOMHHH~ 

JKeJJe3a 

PTYTH 

Yi>e.nbnaJt melt!loi!MKocmb 

900 Kr/M3 

2700 Kr/M3 

7800 Kr/M3 

J3 600 Kr/M3 

BO,l.\hl 4,2·10 3 ,IJ:JK/(Kr·K) aJJIOMHHHH 900 ,IJ:JK/( Kr· K) 

,IJ:JK/( Kr· K) 

,IJ:JK/( Kr· K) 

JJ h.Lla 2,1·10 3 ,IJ:JK/(Kr·K) 

JKeJJe3a 460 ,IJ:JK/( Kr· K) 

CBHHUa 130 ,IJ:JK/(Kr·K) 

Yi>e.nbnaJt melt!loma 
napoo6pmosaHH~ BO.L\hi 

0JlaBJJeHI1~ CBHHUa 

nnasneH~ JJh).la 

2,3 ·10 6 ,IJ:JK/Kr 

2,5·1 0 4 ,IJ:JK/Kr 

3,3·10 5 ,IJ:JK/Kr 

Me).(H 380 

LJyryHa 500 

I HopfttUJlbltbte yCJZ06UJI' ,1.\aBJJeHHe 105 ITa TeMnepaTypa 0 oc - , -

MoJZRpnaJt Macca 
moTa 28·10-3 Kr/MOJlh reJJHll 4·10-3 

aproHa 40·10-3 Kr/MOJlh KHCJJOpO.Lla 32·10-3 

BO,l.lOpO,l.la 2-10- 3 KrfMOJlh JJHTH~ 6·10-3 

B03.Llyxa 29·10- 3 Kr/MOJlh HeOHa 20·10-3 

BO).lhl 18·10- 3 KrfMOJlh yrneKHCJJoro rma 44·10-3 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJl h 
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llpu 6btnOJtHeHuu 3ai>aHuii <tacmu 1 6 6JtaH«e om6emo6 .M! 1 not) HOMepoM 
6btnOJlHReMozo Ba.Mu 3aOaHUR (A1-A21) nocma6bme 3Ha« «X» 6 KJlemo•t«e, 
HOMep «omopoii coom6emcm6yem HOMepy 6bt6paHHozo Ba.Mu om6ema. 

f1p11 paBHOYCKOpeHHOM ,!l,BI1)1(eHI111 aBTOM0611Jl~ Ha nyTI1 25 M ero CKOpOCTh 

yBeJli1411JlaCh OT 5 ,!1,0 10 M/ C. Y CKOpeHHe aBTOM0611Jl~ paBHO 

1) 1,0 Ml c 2 2) 2,0 Ml c 2 3) 0,5 Ml c 2 4) 1,5 Ml c 2 

~ MHMO 3eMJJH JJeTHT acTepoH,!l, B HanpaBJJeHI1H, 

nOKa3aHHOM Ha p11CYHKe nyHKT11pHOH 

cTpeJJKOH. BeKTOp FA noKa3hiBaeT CHJJY 

npHTll)l(eHHll acTepoH,!l,a 3eMJJeil. B,!l,OJlh KaKoil 

CTpeJJKH ( 1, 2, 3 11Jll1 4) HanpaBJleHa CHJla, 

,!l,eHCTBYIOI.l.\all Ha 3eMJIIO CO CTOpOHhl 

acTepoH,!l,a? 

1) B,!l,OJlh CTPeJJKH 1 
2) B,!l,OJlh CTPeJJKH 2 
3) B,!l,OJlh CTPeJJKH 3 

4) B,!l,OJlh CTpeJJKH 4 

e: 
4 

~ \ 
\ 
\ 
\ 

' 

~ LJ:epeBliHHhiH 6pyCOK MaCCOH m, nJJOI.l.\a,L\11 rpaHeH KOTOpOrO CBll3aHhl 

OTHOllleHI1eM S1 : S2: S3 = 1 : 2 : 3, CKOJlh3HT paBHOMepHO 11 npliMOJlHHeHHO no,!l, 

,!l,eilcTBI1eM rop1130HTaJihHOH CI1Jlhl F no rop1130HTaJihHOH wepoxoBaToil onope, 

conpHKaCaliCh c Hell rpaHhiO nJJOI.l.\a,L\hiO s2. KaKOB K03<jl<Jmu,l1eHT TpeHI1ll 6pycKa 

o6 onopy? 

1) L 
mg 

2) _E_ 
2mg 

3) 3F 
mg 

~ CHapll,!l,, HMeiOI.l.\HH B TOl.JKe 0 TpaeKTOp1111 11MnyJlhC 

p0 , pmopBa.ncll Ha ,!l,Ba ocKOJJKa. 0 ,!1,HH 113 ocKOJlKOB 

11MeeT HMnyJJhC p1 • HMnyJJhC BTOpOrO OCKOJlKa paBeH 

1) OA 2) BC 3) CD 

4) 2F 
mg 

A 

4) OB 
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CKopocTh rpy3a Maccoll 0,4 Kr paBHa 2 Ml c. K11HeTI14ecKml 3Hepm~ rpy3a paBHa 

KopOMhiCJlO BeCOB, K KOTOpOMY nO,!l,BellleHhl Ha HI1TliX ,!l,Ba 

TeJJa ( cM . pHcyHoK), Haxo,!l,HTCll B paBHOBeCHH. KaK HY)I(HO 

113MeHHTh nJJe40 d 1, 4T06hl nOCJle yBeJlH'.JeHH~ MaCChi 

nepBoro TeJJa B 3 pma paBHOBecHe coxpaHHJlOCh? 

(KopOMhiCJlO 11 HHTI1 C4HTaTh HeBeCOMhiM11.) 

1) yMeHhlliHTh B 6 pa3 

2) yBeJlHl.JHTh B 3 pa3a 

3) yBeJlHl.JHTh B 6 pa3 

4) yMeHhllii1Th B 3 pa3a 

4) 0,4 LJ:)I( 

~ rm B COCy,!l,e C)l(aJI11, yBeJli1411B KOHI..\eHTpai.\1110 MOJleKyJl ra3a B 5 pa3. LJ:aBJleHI1e 

rma np11 3TOM CHI1311JlOCh B 2 pma. CJJe,!l,oBaTeJlhHO, cpe,!l,H~ 3Hepnt~ TenJJoBoro 

,!l,BH)I(eHI1~ MOJleKyJl ra3a 

1) yBeJlHl.JHJlaCh B 10 pa3 

2) yMeHhlliHJlaCh B 10 pa3 

3) yBeJlHl.JHJlaCh B 5 pa3 

4) yMeHhlliHJlaCh B 2 pa3a 

~ f1p11 nepeBO,!l,e 11,!1,eaJihHOrO ra3a 113 COCTOliHI1ll 

B COCTOliHHe 2 ,!l,aBJleHI1e rma nponopU,110HaJihHO ero 

nJJOTHOCTH. Macca rma B npou,ecce ocTaeTCll nocTOliHHOH. 

YTBep)l(,!l,aeTCll , l.JTO B 3TOM npou,ecce 

A. npo11CXO,L\11T H30TepM114ecKoe pacwHpeHHe rma. 

Ji. KOHU,eHTpaU,Hll MOJJeeyJJ r a3a yBeJli11.JI1BaeTCll . 

¥!3 3TI1X yTBep)l(,!l,eHI1H 

1) BepHo TOJlhKO A 

2) BepHo TOJlhKO E 

3) o6a yTBep)l(,!l,eHHll BepHhl 

4) o6a yTBep)l(,!l,eHHll HeBepHhl 

p 

0 p 
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~ BI1Cllll.lee Ha MOp03e MOKpOe 6enhe CHaLJaJla CTaHOBI1TC51 TBep,L\biM (BO,L\a 

Kp11CTMn113YeTCll ), a 3aTeM nocTeneHHO BbiChixaeT. Kp11CTMnhi nh,L\a, MI1HYll 

)J(J1,L\KYIO rj:laJy, Cpa3y nepeXO,L\liT 113 TBep,L\oro COCT051HI1ll B raJoo6pa3HOe. flp11 

TaKOM nepexo,L\e 

1) B03pacTaeT TeMneparypa, He 113MeHlleTCll seyTpeHHllll 3Hepmll 

2) B03pacTaeT TeMneparypa 11 BHyTpeHHllll 3Hepmll 

3) B03pacTaeT BHYTPeHHllll 3Hepmll, He MeHlleTCll TeMneparypa 

4) B03paCTaeT TeMneparypa, yMeHbWaeTCll BHyTpeHHllll 3Hepr1151 

I AlO I Ha p11cyHKe np11se,L1eH l.\11KJ1, ocywecTBnlleMhiH 

C 11,L\eaJlbHbiM raJOM. Pa6oTa He COBeprnaeTCSI Ha 

yLJaCTKe 

1) AB 2) BC 3) CD 

0 

4) DA 

T 

I All I KaK 113MeHI1TCll ycKopeHI1e 3apli)J(eHHoi1 nhini1HKH, .L\BI{)J(Yil.lei1cll 

B 3neKTp114eCKOM none, ecn11 ee 3apli.L\ ysen i1411Tb B 2 pa3a, a Hanpli)J(eHHOCTb 

nonll yMeHbWI1Tb B 2 pa3a? C11ny Tli)J(eCTI1 He Y411TbiBaTb. 

1) yseni1411TCll B 2 pa3a 

2) yMeHbWI1TCll B 2 pa3a 

3) yseni1411TCll B 4 pa3a 

4) He 113MeHI1TC51 

I A12 I KoMHaTa ocsewaeTcll 4eTbipbMll O.L\11HaKOBbiMI1 napannenbHO BKnl04eHHbiMI1 

naMnOLJKaMI1 . Pacxo,L\ 3neKTp03Hepm11 3a LJac paseH Q. KaKHM 6y ,L\eT pacxo,L\ 

3neKTp03Hepr1111 B LJaC, ecn11 411CnO 3TI1X naMnOLJeK yMeHbWI1Tb B,L\BOe? 

1) 4Q 2) Q 4) 2Q 
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I A13 I B HeKoTopoi1 o6naCTI1 npocTpaHCTBa C03,L\aHo O,L\HOpO.L\HOe MarHI1THOe none 

(eM. p11cyHoK). Ksa,L~pamall MeTMnWieCKall paMKa ,L\BI1)J(eTCll LJepe3 rpaHI11..\Y 3TOi1 

o6naCTI1 C nOCTOliHHOH CKOpOCTbiO V, HanpasneHHOH B,L\Onb nnOCKOCTI1 paMKH 

11 nepneH,L\11KynllpHo BeKTopy MarHI1THoi1 11H.L\YKL\1111 B. Ilp11 3TOM B Hei1 

B03HI1KaeT 3,1J,C 11H.L\YKL\1111, paBHall £. 

00000 
f!J 0 
00 
00 

0 0 0 itJ 0 
KaKoi1 cTaHeT 3,1J,C, ecn11 paMKa 6y,L\eT ,L\BI1raTbCll co cKopocTbiO 4v? 

1) §_ 
4 

2) [ 3) 2£ 4) 4£ 

I A14 I Bh16ep11Te cpe,L\11 3neKTpoMarHI1THbiX sonH, 113nyLJaeMhiX ConHL\eM , sonHhi 

C MaKCI1MaJlbHOH LJaCTOTOH . 

I Atsl 

1) 11Hrj:lpaKpaCHOe 113nyLJeHI1e 

2) peHTreHOBCKOe 113JlyLJeHI1e 

3) ynbTparj:ll1oneTosoe 113JlY4eHI1e 

4) BI1,L\11MOe 113JlY4eHI1e 

Ilpe,L\MeT, pacnonO)J(eHHbiH Ha ,L\BOHHOM rj:lOKYCHOM paCCT051HI111 OT TOHKOH 

C0611pa101.1..1eH ni1H3bl, nepe,L\BI1raiOT K rj:loKycy ni1H3bl ( CM. p11CYHOK). 

3F 2F F 

Ero 113o6pa)J(eHI1e np11 3TOM ,L\BI1)J(eTCll oT ,L\BOHHoro rj:loKyca 

1) K rj:loKycy 

2) K nonO)J(eHI110 Ha paCCTOliHI111 1,5F OT ni1H3bl 

3) B 6eCKOHe4HOCTb 

4) K nonO)J(eHI110 Ha paCCTOliHI111 3,5F OT ni1H3bl 
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I A16 I ,1J,11cnepc11ei1 cseTa o6oliCHlleTCll 

A. B03HI1KHOBeHI1e oKpacKI1 no,L\BecoK JJIOCTpbl 113 6ecuseTHoro xpycTaJJ51 

B 3aBI1CI1MOCTI1 OT T04KI1 Ha6JliO,[(eHI1ll. 

Ji. UBeT nO,L\BeCOK JliOCTpbl, 113rOTOBJleHHbiX 113 OKpaweHHOrO CTeKJla. 

8epHo(-bl) yTsep)l(,[(eH11e(-ll): 

1) TOJlbKO A 

2) TOJlbKO D 

3) 11 A, 11 E 

4) Hl1 A, Hl1 D 

I A17 I KaKoe npe,L\CTaBJJeHI1e o crpoeHI111 aToMa sepHo? 

o6JJbWall 4aCTb Macchi aToMa cocpe.L\OT04eHa 

1) B 3JleKTpoHax, 3apli.L\ 3JleKTpoHoB oTp11UaTeJJeH 

2) B li,L\pe, 3apli,L\ 3JleKTpOHOB nOJl0)1(11TeJleH 

3) B li.L\pe, 3apli.L\ li.L\pa oTp11UaTeJJeH 

4) B li.L\pe, 3apli.L\ 3JleKTpoHoB oTp11UaTeJJeH 

I A18 I CxeMa HI13WI1X 3HepreTI14eCKI1X yposHei1 aTOMOB pa3pe)l(eHHoro 

aTOMapHOrO raJa 11MeeT 811,[(, 11306pa)l(eHHbiH Ha p11CYHKe. 

8 Ha4a.JlbHbiH MOMeHT BpeMeHI1 aTOMbl HaXO,[(liTCll B COCTOliHI111 

c 3Hepmei1 lf2l. ComacHo nocryJJaTaM Eopa ,[(aHHbiH raJ MO)I(eT 

113JJY4aTb <[loTOHbl C 3HeprHeH 

1) TOJlbKO 0,3 38 

2) JJI06oi1 B npe,L\eJJax oT 0 .L\O 0,5 38 

3) TOJlbKO 1,5 38 

4) 0 ,3 38, 0,5 38 11 1,5 38 

- 0,2 

- 0,5 

- 2 

I A19 I Ilep110.L\ noJJypacna,[(a li,L\ep 1130Tona HeoHa f6 Ne cocTaBnlleT 1,2 c . 3To 

03Ha4aeT, 4TO B npenapaTe ?6 Ne Ha4a.JlbHOi1 Maccoi1 1 r 

1) see H3Ha4a.JlbHO HMeiOwHecll li.L\pa H30Tona HeoHa f6 Ne pacna,L\aiOTCll 3a 2,4 c 

2) np11MepHo noJJOBHHa 113Ha4a.JlbHO 11MeBWI1XCll li,L\ep T6 Ne pacna,[(aeTCll 3a 1,2 c 

3) Mll noJJHoro pacna,[(a Ka)I(,[(Oro li,L\pa f6 Ne Tpe6yeTcll 1,2 c 

4) Ka)I(,[(Oe li.L\PO f6 Ne HanoJJOBI1HY pacna,[(eTCll 3a 1,2 c 
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I A20 I Y411TeJlb npo,L\eMoHcTp11pOBa.Jl om.n, ycTaHOBKa .L\JlJ~ KOToporo npe.L\CTaBJJeHa Ha 

<[JoTorpa<[l1111 (p11c. 1 ). CHa4aJJa OH nO,[(KJli0411Jl KOH,[(eHcaTop K 11CT04HI1KY 

HanplDKeHI1J~, a 3aTeM nepeseJJ nepeKJJI04aTeJJh B noJJO)I(eHI1e 2. Hanpll)l(eHI1e 

C KaryWKH 11H,[(yKTI1BHOCTI1 nocrynaeT B KOMnbiOTepHYIO 113Mep11TeJlbHYIO 

CI1CTeMy, 11 pe3yJlbTaTbl 113MeHeHI1ll Hanpll)l(eHI1ll C Te4eHI1eM BpeMeHI1 

OT06pa)l(aiOTCll Ha MOHI1TOpe (p11C. 2). 

HCTO'fHHK 

Hanp~JKeHH~ 

qTO Ha6JIJO,[(a.Jl0Cb B OnbJTe? 

P11C. 1 

P11c. 2 

1n 
IU. 

6JJOK KOMllhiOTepHOH 

lf3MepHTeJJbHOH ClfCTeMbl 

1) CB060,[(Hble He3aryxaiOUJ,He KOJle6aHHll B H,[(ea.JlbHOM KOHrype 

2) CB060,[(Hble 3aryxaiOUJ,He KOJle6aHI1ll B KOJle6aTeJlbHOM KOHrype 

3) liBJleHHe B03HHKHOBeHI1ll pe30HaHCa B KOJle6aTeJlbHOM KOHrype 

4) BbiHY)I(,[(eHHble 3JleKTpOMarHHTHble KOJle6aHHll B KOHrype 
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I A21 I YLJeHI1K 11CCJJe)J,OBaJI )J,BI1)1(eHI1e wap11Ka, c6poweHHoro rop1130HTaJibHO co CTOJJa. 

)J,Jl» :noro OH 113Mep11Jl KOOp,L\11HaTbl JleT»lll,erO wap11Ka B pa3Hble MOMeHTbl 

BpeMeHI1 ero nBI1)1(eHI1» 11 3anOJlHI1Jl Ta6Jll1tzy: 

t, c 0 0,05 0,10 0,15 0,20 
X, CM 0 5,5 13,5 17,5 24 
y , cM 0 1,5 4,5 11 ,5 20 

ITorpewHOCTb 113MepeHI1» KOOp,L\11HaT pasHa 1 CM, a npoMe)(()'TKOB speMeHI1 -

0,01 c. Ha KaKoM 113 rpacjli1KOB sepHo npencTaBJJeHa Hal16oJJee sepo»THa» 

TpaeKTOp11» )J,BI1)1(eHI1» wap11Ka? 

1) 0 0,05 0,1 0,15 0,2 0,25 t, c 

10 

15 

20 

25 

y , cM 

1:~ 

"\. 
[\ 

\ 
\ 

\ 

3) 0 5 10 15 20 25 X, CM 

~ 
~ 

10 1\. 
~ 

15 

20 
\_ 
\ 

25 

y , cM 

2) 0 I 0 15 20 25 X, CM 4) 0 5 10 15 20 25 X, CM 

0,05 

0,1 

0,15 

0,2 

0,25 

t, c 

:"\~ 
!"-. 

i'..r:1 
"'..: 

').,., 
~ 

'\., 
~ 

""i ~ 
i"-Fol 

10 

15 

20 

I\ 

~ 
I\., 

'-

25 

y , CM 
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Om6emo.M « Jai>aHURM 'Jmoii 'tacmu (Bl-B4) R6nRemcR noC!leOo6amenbHocmb 
u,upp. Bnumume om6embt cHa'tana 6 meKcm pa6ombt, a Jame.M nepeHecume 
ux 6 6naHK om6emo6 .M! 1 cnpa6a om HO.Mepa coom6emcm6ywm.ezo Jai>aHuR, 
HU'lUHUR c nep6oii K.!lemo'l«U, 6e3 JanRmbtx, npo6eno6 u «a«ux-nu6o 
i>ononHumenbHblX CU.M60ll06. KaJICi>yw u,uppy numume 6 omi>enb/WU 
K.!lemo'l«e 6 coom6emcm6uu c npu6ei>i!HHbl.MU 6 6naHKe o6pa3U,a.MU. 

[!!:] Ha p11cyHKe noKa3aHa uenb nocTO»HHoro TOKa, 

conep)l(alll,a» 11CTOLJHI1K TOKa C 3)J,C [ , pe311CTOp R1 

11 peocTaT R2• ECJJI1 yMeHhllii1Tb conpOTI1BJJeHI1e 

peOCTaTa R2 )1,0 MI1HI1MyMa, TO KaK 113MeH»TC» 

CJle)J,yiOlll,l1e Tp11 BeJli1LJI1Hbi: CI1Jla TOKa B LI,enl1, 

Hanp»)l(eHI1e Ha pe311CTope R 1, cyMMapHa» TenJJOBa» 

MOlli,HOCTb, BbinemiiOlll,aliCll Ha BHelliHeM yLJaCTKe 

LI,en11? BHyTpeHHI1M conpOTI1BJleHI1eM 11CTOLJHI1Ka TOKa npeHe6pe4b. 

)J,Jl» Ka)I()J,OH BeJlHLJI1Hbl onpe)J,eJli1Te COOTBeTCTBYIOll\11H xapaKTep 113MeHeHI1»: 

1) yBeJli1LJI1TCll 

2) yMeHbllii1TCll 

3) He 113MeHI1TCll 

3anl1llii1Te B Ta6Jli1UY Bbi6paHHble LI,11cjlpbl nJJll Ka)l(nOH cjli1311LJeCKOH BeJli1LJI1Hbl. 

l..J,11cjlpb1 B OTBeTe MOryT nOBTOpliTbCll. 

Hanpll)l(eHI1e 
CyMMapHall TenJJOBall 

C11JJa TOKa B uen11 MOlli,HOCTb, Bbi)J,eJl»IOlll,al!Cll 
Ha pe311CTope R 1 

Ha BHewHeM yLJaCTKe uen11 

[!D B pe3yJlbTaTe TOpMO)I(eHI1ll B BepXHI1X CJlOliX aTMOCcjlepbl BbiCOTa noJJeTa 

11CKyccTBeHHoro cnyTHI1Ka Han 3eMJJei1 yMeHbllii1JJacb c 400 no 300 KM. KaK 

113MeHI1Jli1Cb B pe3yJlbTaTe 3T0f0 CKOpOCTb cnyTHI1Ka, ero LI,eHTpOCTpeMI1TeJlbHOe 

ycKopeHI1e 11 nep11on o6palll,eHI151? 

)J,Jl» Ka)I()J,OH BeJlHLJI1Hbl onpe,L\eJli1Te COOTBeTCTBYIOll\11H xapaKTep 113MeHeHI1ll: 

1) yBeJli1LJI1JlaCb 

2) yMeHbllii1JlaCb 

3) He 113MeHI1JlaCb 

3anl1llii1Te B Ta6Jli1UY Bbi6paHHble LI,11cjlpbl )J,Jlll Ka)l(nOH cjli1311LJeCKOH BeJli1LJI1Hbl. 

l..J,11cjlpb1 B OTBeTe MOryT nOBTOpliTbCll. 

CKopocTh YcKopeHI1e ITep11o)J, o6palll,eHI1ll 
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B u,HJJHH,L\pe no,L\ nopumeM HaXO,L\HTCll 

TBep,L\Oe Bell.l,eCTBO. lJ,HJlHH,L\p 

noMeCTHJJH B pacKaJJeHH)'IO neLJb. Ha 

pHCYHKe noKa:3aH rpa(jli1K 113MeHeHHll 

TeMneparypbl T Bell.l,eCTBa no Mepe 

nOrJlOI..ll,eHHll 11M KOJlH'IeCTBa TenJJOTbl 

Q. KaKHe y'laCTKH rpacj:JHKa 

COOTBeTCTBYIOT nJJaBJleHHIO Bell.l,eCTBa 

11 HarpeBaHHIO Bell.l,eCTBa 

0 

<ll~3~KA 6/7 

Q 

B ra3006pa3HOM COCTOliHI111? Y CTaHOBHTe COOTBeTCTBI1e Me)J(,Liy TenJJOBbiMH 

npou,eccaMH 11 y4aCTKaMH rpacj:JHKa. K Ka)J(,L\OH no3HU,HH nepsoro CTOJJ6u,a 

no,L\6epHTe COOTBeTCTBYIOI..UYIO n0311LI,1110 BTOporo 11 3anHWI1Te B Ta6JJHUV 

Bb16paHHble U,Hcj:lpbl nO,[\ COOTBeTCTBYIOI..UHMH 6yKBaMH. 

TIPOI.l,ECCbl 
A) nJJaBJJeHHe 

E) HarpeBaHHe raJa 

A 

YllA CTKH rP A <l> HKA 
1) 1 
2) 2 
3) 3 
4) 4 

~ YcTaHOBHTe cooTBeTCTBHe Me)J(.L\Y cj:JH3H'IeCKHMH BeJJH'IHHaMH 11 cj:JopMyJJaMH, no 

KOTOpblM 11X MO)J(HO paCC411TaTb (v - 4aCTOTa cj:JOTOHa, h - nOCTOliHHall flJJaHKa, 

c - CKOpOCTb CBeTa B BaKyyMe). K Ka)J(,L\OH n0311LI,I111 nepBoro CTOJ16U,a no,L\6epHTe 

COOTBeTCTBYIOI..UYIO n03HLI,I110 BTOpOrO H 3anHWHTe B Ta6JJHUY Bb16paHHble U,Hcj:lpbl 

nO,L\ COOTBeTCTBYIOI..UI1MI1 6yKBaMH. 

<l> J1.3J1.llECKJ1.E B EJIJ1.llJ1.Hbl 
A) 3HeprHll cj:JoToHa 

E) HMnyJJE.C cj:JoToHa 

A 

1) 

2) 

3) 

4) 

<l>OPMYJibl 

11. 
v 

h·v 
h·c 

v 
h·v 

c 

E 
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3aiJanuR •tacmu 3 npeiJcma6!1RIOm co6oii 3aiJa'lu. PeKoM.eniJyemcR npo6ecmu 
ux npeiJ6apume.nbnoe pemenue na 'lepHo6uKe. llpu 6btnO!IHenuu 3aiJanuii 
(A22-A25) 6 6!laHKe om6emo6 .H!! 1 noiJ noM.epoM. 6btnO!IHReM.ozo BaM.u 3aiJanuR 
nocma6bme 3HaK «X» 6 I<Jlemo'l«e, noM.ep «omopoii coom6emcm6yem HOM.epy 
6bl6pannozo BaM.u om6ema. 

rop1130HTaJJbHO pacnOJlO)J(eHHa:ll HeBeCOMa:ll npy)J(HHa )J(eCTKOCTbiO k = 1000 HIM 
HaXO,L\HTCll B He,L\ecj:lopMHpOBaHHOM COCTOliHI111. 0,L\HH ee KOHeU, 3aKpenJJeH, a 

.L\pyroil KacaeTCll 6pycKa MaCCOH M = 0,1 Kf, HaXO,L\llll.l,erocl! Ha rop1130HTaJJbHOH 

nosepxHOCTH. EpycoK C,L\BHraiOT, C)J(HMall npy)J(HH)' Ha fu = 1 CM, 11 oTnycKaiOT. 

KaKoil 6y,L\eT MaKCHMaJJbHall cKopocTb 6pycKa? TpeHHe He Y4HTbJBaTb. 

1) 1 Ml c 2) 2 Ml c 3) 0,5 Ml c 

Bo BpeMll onE.JTa o6oeM cocy,L\a c B03,!1,yXOM p, 105 Tia 

He MeHl!JlCll , B03,L\yX nepeWeJl 113 COCTOliHHll 

1 B cocTOliHHe 2 (eM. pHcyHoK). KpaH 2 

y cocy,L\a 6bJJl 3aKpblT HenJJOTHO, 11 CKB03b 

Hero Mor npoca4HBaTbCll B03.L\yx. 

Nz 
Onpe,L\eJJHTe OTHoweHI1e 411CJla 

Nl 0 
MOJleKyJJ raJa B cocy,L\e B KOHu,e 11 Ha4aJJe 

onE.JTa. B03,L\yX C'IHTaTb H,L\eaJJE.HbJM ra30M. 

1 2 4 
1) -

3 
2) -

3 3) 3 

I A24 I B uen11, H3o6pa)J(eHHOH Ha pHCYHKe, H,L\eaJJE.HbiH 

aMnepMeTp noKa3bJBaeT 1 A. Hail,L\11Te Hanpli)J(eHHe Ha 

pe3HCTope R3• 

1) 20 B 
2) 10 B 

3) 40 B 
4) 30 B 

4) 2,5 Ml c 

2 

~ r' 

lL_ !""'" 

300 600 900 T, K 

3 
4) 4 
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I A25 I )J,Be lJaCTI1U,bJ, 11MeJOw,l1e OTHoweHI1e 3apli.L\OB !:!J.. = 2, BJJeTeJJI1 B O.L\HOpO.L\HOe 
q2 

MarHI1THOe noJJe nepneH,L\11KYJUJPHO ero JJI1HI1liM 11H.L\YKU1111 11 ,[(BH)J(YTCll no 

oKpy)I(HOCTliM. Onpe,L\eJJI1Te OTHoweHI1e Mace ~ 3TI1X lJaCT11U, ecJJI1 OTHoweHI1e 
m2 

T 
nep110,[(0B 06paw,eHI1ll 3TI1X 4aCTI1l.l, _j_ = 0,5. 

T2 

1) 1 2) 2 3) 0,5 4) 0,25 

llo!lHoe pemeHue 3aiJa'l Cl-C6 Heo6xoiJuMo 3anucamb 6 6/laHKe om6emo6 .H!! 2. 
llpu orjJopM!leHuu peuteHuR 6 6!laHKe om6emo6 .H!! 2 3anumume cHal[{ma HOMep 
3aiJaHUR (Cl, C2 u m. iJ.), a 3ameM pemeHue coom6emcm6ytow.eu 3aiJa'lu. 
Om6embt 3anucbt6aiime •ti!mKo u pa36op•tu6o. 

~ Ha p11cyHKe 113o6pa)l(eHE.J rpa<l>11KH .L\BYX T 
npou,eccoB, npoBe,[(eHHbJX c 11,[(eaJJbHbJM raJoM 

np11 O,L\HOM 11 TOM )l(e ,[(aBJJeHI111 . fpa<l>11KH 

npou,eCCOB npe,L\CTaBJJeHbl Ha p11CYHKe. IT04eMy 

113o6apa I JJe)I(I1T BbJWe 113o6apbl II? 0TBeT 

noliCHHTe, yKaJaB, KaKI1e <l>113114eCKHe 

3aKoHoMepHOCTI1 Bbl 11cnoJJb30BaJJI1 .L\JUJ 

o6ol!CHeHHll. 

0 v 

llo!lHOe npa6UllbHoe pemeHue KaJtciJoii U3 3aiJa'l C2-C6 iJOJIJtcHo coiJepJtcamb 
3aKOHbl u rjJopMyllbl, npUMeHeHue Komopb!X Heo6xoiJuMo u iJocmamo'IHO OJIR 
pemeHUR 3aiJa'lu, a maKJtCe MameMamu'lecKue npeo6pa3o6aHuR, pac'li!mbt c 
'IUC/leHHblM om6emoM u npu Heo6xoiJuMocmu pucyHoK, noRCHRIOUI,Uii 
pemeHue. 

ITD CHapli.L\ Maccoil 2m pa3pb1BaeTCll B nonfue Ha ,[(Be paBHE.Je 4aCTI1, O,L\Ha 113 

KOTOpblX npO.L\OJl)l(aeT ,L\BI1)1(eHI1e no HanpaBJJeHI110 ,L\BI1)1(eHHll CHapl!,[(a, a .L\pyrall 

B npOTHBOnOJJO)I(H)'JO CTOpOH)'. B MOMeHT pa3pb1Ba CYMMapHa51 KHHeTHlJeCKa51 

3HeprHll OCKOJJKOB yBeJll1lJI1BaeTCll 3a ClJeT 3HeprH11 B3pb1Ba Ha BeJll1lJI1HY M . 
MO,L\yJJb CKOpOCTI1 OCKOJJKa, ,L\BI1)1(YW,erocl! no HanpaBJJeHI1JO ,L\BI1)1(eHI1ll CHapl!,[(a, 

paBeH V 1, a MO.L\YJJb CKOpOCTI1 BTOpOrO OCKOJJKa paBeH V 2 . HaH,[(I1Te M. 
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~ 0,[(11H MOJJb aproHa, HaXO.L\liW,I1HCll B U,I1JJI1H.L\pe np11 TeMneparype T1 = 600 K 

11 ,[(aBJJeHI111 p 1 = 4 ·10 5 ITa, pacw11plleTcll 11 O.L\HOBpeMeHHO oXJJa)I(,L\aeTcll TaK, lJTO 

ero ,[(aBJJeHI1e np11 pacw11peH1111 o6paTHO nponopu,11oHaJJbHO KBa,[(pary o6oeMa. 
5 

KoHelJHOe ,[(aBJJeHI1e raJa p 2 = 10 ITa. KaKoe KOJJJ.fl.leCTBO TenJJOTbJ raJ OT.L\aJJ 

np11 pacw11peH1111, ecJJI1 np11 3TOM oH coBepw11JJ pa6ory A= 2493 )],)!(? 

B 3JJeKTp114eCKOH cxeMe, noKaJaHHOH Ha p11cyHKe, KJJJOlJ 

K 3aMKH)'T. 3)J,C 6ampeHKI1 [ = 24 B , ee BHyTpeHHee 

conpOTI1BJJeHI1e r = 5 OM, conpOTI1BJJeHI1e pe311CTopa 

R = 25 OM. ITocJJe pa3MbJKaHI1ll KJJJOlJa K 

B pe3yJJE.TaTe pa3pll,[(a KOH,L\eHCaTOpa Ha pe311CTOpe 

BbJ,[(eJUJeTCll KOJll1lJeCTBO TenJJOTbl Q = 20 MK)J,)I(. 

HaH,[(I1Te eMKOCTb KOH,L\eHCaTopa c. 

E,_[KJ,l 
l__]____j-c 

~ YcJJOBI1MCll C411TaTb 113o6pa)l(eHI1e Ha nJJeHKe <t>oToannapaTa pe3KHM , ecn11 BMeCTO 

11,L\eaJJbHOrO 11306pa)l(eHHll B Bl1,[(e TOlJKH Ha nJJeHKe nOJJYlJaeTCll 11306pa)l(eHI1e 

fi51THa ,[(11aMeTpOM He 60JJee HeKOTOpOrO npe,[(eJlbHOrO 3HalJeHI151. IT03TOMY eCJJI1 

06oeKTI1B HaXO,L\11TCll Ha <t>oKyCHOM paCCTOliHI111 OT nJJeHKH, TO pe3KI1MI1 ClJI1TaJOTCll 

He TOJJbKO 6eCKOHelJHO Y.L\aJJeHHbJe npe,L\MeTbl , HO 11 BCe npe,L\MeTbl , HaXO,[(liW,I1eCll 

,L\aJJE.we HeKoToporo paccTO»HI1» d. Ou,eHI1Te npe,L\eJJE.HbJH pa3Mep nliTHa, ecn11 np11 

« OTHOCI1TeJJbHOM OTBepCTI111» CL = 4 pe3KI1MI1 OKa3aJJI1Cb BCe npe,L\MeTbl, 

HaXO,L\11BWI1eCll Ha paCCTOliHHliX 6oJJee 12,5 M OT 06oeKTI1Ba. («0THOCI1TeJJbHOe 

OTBepCTI1e» - 3TO OTHOWeHI1e <t>oKyCHOrO paCCT051HI151 K ,[(11aMeTpy BXO,[(HOrO 

OTBepcTI151 o6oeKTI1Ba.) <l>oKycHoe paccTOliHI1e o6oeKTI1Ba 50 MM. C,L\eJJai!Te 

p11CYHOK, n051CH5110W,I1H o6pa30BaHI1e fi51THa. 

ITD YpoBHI1 3Hepr1111 3JJeKTpoHa B aToMe BO.L\OPO.L\a 3a,[(aJOTCll <t>opMynoil 

En = - 13;6 38, r ,[(e n = 1, 2, 3, .... ITp11 nepeXO,L\e aTOMa 113 COCTOliHHll £ 2 
n 

B cocTOliHI1e £ 1 aToM 11cnycKaeT <t>oToH . ITonaB Ha noBepxHOCTb <t>oToKaTo,[(a, 

<l>OTOH Bbi611BaeT <l>OT03JleKTpOH. )J,JJI1Ha BOJlHbl CBeTa, COOTBeTCTBYJOW,all KpaCHOH 

rpaH11Ue <t>oTm<l><l>eKTa M» MaTep11ana noBepxHOCTI1 <t>oToKaTo,[(a, A.KP = 300 HM. 

l..JeMy paBHa MaKCI1MaJJbHO B03M0)1(Hall KI1HeTI1lJeCKall 3HeprH51 <l>OT03JleKTpOHa? 
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ELJ.HHbiH rocyLJ.apcTseHHbiH 3K3aMeH no <DH3HKE 

HHCTPYKUHSI no BbiDOJIHeHHIO pa6oTbi 

,IJ:JJH BhinOJJHeHI1~ 3K3aMeHaf.\110HHOH pa60Thl DO <jli1311Ke OTBOLJ,I1TC~ 

235 MI1HyT. Pa6oTa COCTOI1T H3 3 YaCTeH, BKJIIOI.JaiOW,I1X 35 3aLJ,aHI1H. 

qacTh 1 coLJ.ep)J(HT 21 JaLJ,aHHe (A1- A21). K Ka)I(LJ.OMy JaLJ,aHHIO LJ.ai!TcH 

LfeThipe Bap11aHTa OTBeTa, 113 KOTOphiX npaBI1JlhHhiH TOJlhKO OLJ,I1H. 

qaCTh 2 COLJ,ep)J(HT 4 3aLJ,aHI1H (B1- B4), B KOTOphiX OTBeT He06XOLJ,HMO 

Jan11caTh B BI1LJ.e Ha6opa f.\11<jlp. 

qaCTh 3 COLJ,ep)J(11T 10 3aLJ,aLJ: A22- A25 C Bhi60pOM OLJ,HOfO BepHOfO OTBeTa 

11 C1-C6, MH KOTOphrx Tpe6yeTcll LJ,aTh pmsepHyThle peweH~. 

Ilp11 BhiLJI1CJJeHI1~X pmpewaeTCH 11CUOJlh30BaTh HenporpaMM11pyeMhiH 

KaJJhKymTOp. 

Bee 6naHKI1 Er3 JanoJJHHIOTCH ~pKHMI1 LJepHhiMI1 LJepH11JJaMI1. 

,IJ:onycKaeTC~ 11CUOJlh30BaHI1e reJJeBOH, KaDI1JlJJHpHOH 11J111 nepheBOH pyLJeK. 

Ilp11 BhinOJJHeHI1H JaLJ,aHHH Bhl MO)J(eTe UOJlh30BaThCH YepHOBI1KOM. 

06paw,aeM Bawe BHI1MaHI1e Ha TO, LJTO 3aDI1CI1 B LJepHOBI1Ke He 6yLJ.YT 

yYI1ThiBaThCH np11 Of.\eHI1BaHI111 pa60Thl. 

COBeTYeM BhinOJl~Th 3aLJ,aHI1ll B TOM nopliLI,Ke, B KOTOpOM OHI1 LJ,aHhl. ,IJ:m1 

3KOHOMI111 BpeMeHI1 nponyCKaHTe 3aLJ,aHI1e, KOTOpOe He yLJ,aeTC~ BhinOJ1HI1Th Cpa3y, 

11 nepexoLJ.I1Te K cneLJ.YIOW,eMy. Ecn11 nocne BhinOJJHeHI1ll scetl pa6oThl y Bac 

ocTaHeTc~ speMH, Bhi CMO)J(eTe sepHyThC~ K nponyw,eHHhiM JaLJ,aHI1HM. 

naJJJJhi, nonyLJeHHhie BaMI1 Ja BhmOJJHeHHhie JaLJ,aHI1H, cyMM11py10TCH. 

IlocTapaHTeCh BhinOJIHHTh KaK MO)J(HO 60JJhWe 3aLJ,aHI1H 11 Ha6paTh HaH60JJhWee 

KOJ111LJeCTBO 6aJJJJOB. 

)J(eJiaeM ycnexa! 

HH)J(e npHBeLJ,eHhl cnpaBOI.JHhle LJ,aHHhle, KOTOphle MOryT UOHaLJ,0611ThCll 

BaM np11 BhmOJJHeHI111 pa60ThJ. 

,IJ:eCHTI1LJHbiC np11CT3BK11 

HaHMeHo- 0603HaYeHMe MHOlKMTenb HaHMeHo- 06o3HaYeHMe MHOlKMTenb 
BaHMe srume 

rHra r 109 CaHTH c 10- 2 

Mera M 106 MHJJJJH M 10-3 

KHJJO K 10 3 MHKPO MK 10 6 

reKTO r 102 HaHO H 10 9 

,1.\eUH ).\ 10 I OHKO n 10- ,2 
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Koncmanmbt 

I.JHCJJO 7t 

ycKopeHHe cso6o;moro na).leHH~ Ha 3eMJJe 

rpaBHTaUHOHHaH OOCTOHHHaH 

YHHBepcanhHaH raJOBaH nocTO~HHaH 

nocTO~HHaH nOJJhUMaHa 

nocTOHHHaH Asora,l.lpo 

CKOpOCTh CBeTa B BaKyyMe 

K03<jl<jlHUHeHT nponopuHOHaJJhHOCTH B JaKOHe KynoHa 

MO).lyJJ h 3apH,l.la 3JleKTpOHa (3JJeMeHTapHhiH 

3JJeKTpHYeCKHH 3apH.Ll) 

OOCTOHHHaH IlJJ aHKa 

Coomnomenue Me:Jici>y pa3!1U'lltbl.lltu ei>unut((IJitU 

n = 3,14 

g= 10 M/c2 

G = 6,7·10-11 H ·M21Kr2 

R = 8,31 ,IJ:JK/(MOJlh·K) 
k = I ,3 8 ·10- 23 ,IJ:JK/K 
NA = 6·1023 MOJlh-l 

c = 3·108 M/c 

I 
k = --= 9 ·109 H ·M2/KJJ2 

4m:0 

e = 1,6·10-19 KJJ 

h = 6,6·10-34 ,IJ:JK·c 

TeMnepaTypa 0 K =- 273 oc 
aTOMHaH e,l.lHHHUa MaCChi 

I aTOMHaH e.LlHHHUa MaCChi 3KBHBaneHTHa 

I 3JJeKTpOHBOJJhT 

1 a.e.M. = 1,66·10-27 Kr 

931 ,5 M 3B 

Macca 'lacmut( 
3JJeKTpOHa 

npOTOHa 

HeHTpOHa 

llJZomnocmb 

BO,l.\hl 

.LlpesecHHhl (cocHa) 

KePOCHHa 

I 3B = 1,6 ·10- 19 ,IJ:JK 

9, l·l0-31Kr::e 5,5·10-4 a.e.M. 

1,673 ·10-27 Kr::e 1,007 a.e.M. 

1,675 ·10- 27 Kr::e 1,008 a.e.M. 

1000 Kr/M3 

400 Kr/M3 

800 Kr/M3 

00,1.\COJJ Hei.JHOfO MaCJJa 

aJJIOMHHH~ 

JKeJJe3a 

PTYTH 

Yi>e.nbnaJt melt!loi!MKocmb 

900 Kr/M3 

2700 Kr/M3 

7800 Kr/M3 

J3 600 Kr/M3 

BO,l.\hl 4,2·10 3 ,IJ:JK/(Kr·K) aJJIOMHHHH 900 ,IJ:JK/( Kr· K) 

,IJ:JK/( Kr· K) 

,IJ:JK/( Kr· K) 

JJ h.Lla 2,1·10 3 ,IJ:JK/(Kr·K) 

JKeJJe3a 460 ,IJ:JK/( Kr· K) 

CBHHUa 130 ,IJ:JK/(Kr·K) 

Yi>e.nbnaJt melt!loma 
napoo6pmosaHH~ BO.L\hi 

0JlaBJJeHI1~ CBHHUa 

nnasneH~ JJh).la 

2,3 ·10 6 ,IJ:JK/Kr 

2,5·1 0 4 ,IJ:JK/Kr 

3,3·10 5 ,IJ:JK/Kr 

Me).(H 380 

LJyryHa 500 

I HopfttUJlbltbte yCJZ06UJI' ,1.\aBJJeHHe 105 ITa TeMnepaTypa 0 oc - , -

MoJZRpnaJt Macca 
moTa 28·10-3 Kr/MOJlh reJJHll 4·10-3 

aproHa 40·10-3 Kr/MOJlh KHCJJOpO.Lla 32·10-3 

BO,l.lOpO,l.la 2-10- 3 KrfMOJlh JJHTH~ 6·10-3 

B03.Llyxa 29·10- 3 Kr/MOJlh HeOHa 20·10-3 

BO).lhl 18·10- 3 KrfMOJlh yrneKHCJJoro rma 44·10-3 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJl h 
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llpu 6btnOJtHeHuu 3ai>aHuii <tacmu 1 6 6JtaH«e om6emo6 .M! 1 not) HOMepoM 
6btnOJlHReMozo Ba.Mu 3aOaHUR (A1-A21) nocma6bme 3Ha« «X» 6 KJlemo•t«e, 
HOMep «omopoii coom6emcm6yem HOMepy 6bt6paHHozo Ba.Mu om6ema. 

IlpH paBHOYCKOpeHHOM ,ll,BH)J(eHHH aBTOM0611Jlll Ha nyTI1 25 M ero CKOpOCTE. 

yseJII1411JlaCh OT 5 ,!1,0 10 M/ C. Y CKOpeHI1e aBTOM0611Jlll paBHO 

1) 0,5 Ml c 2 2) 1,0 Ml c 2 3) 2,0 Ml c 2 

MHMO 3eMJIH neTI1T acTepoH,ll, B HanpasneHHH, 

nOKa3aHHOM Ha p11CYHKe nyHKT11pHOH CTpeJIKOH. 

BeKTOp FA noKa3hiBaeT c11ny np11Tlf)J(eHI1» 

acTepoH,ll,a 3eMnei1. B,!J,OJlh KaKoi1 cTpenKH 

( 1, 2, 3 11Jll1 4) HanpasneHa CI1Jla, ,ll,eHCTBYIO!Uall 

Ha 3eMJliO CO CTOpOHhl acTepOH,!J,a? 

1) B,ll,OJlh CTpeJIKH 1 

2) B,ll,OJih CTPeJIKI1 2 
3) B,ll,OJih CTPeJIKI1 3 

4) B,ll,OJih CTPeJIKI1 4 

1 

4) 1,5 Ml c 2 

3 ~ \ 
\ 
\ 
\ 

\ 

~ ):J:epeBl!HHhiH 6pycoK, nJIOW,a,ll,H rpaHeH KOTOporo CBll3aHhl OTHOWeHHeM 

S 1 : S2: S3 = 1 : 2 : 3, CK0Jlh311T paBHOMepHO 11 npliMOJli1HeHHO nO,ll, ,ll,eHCTBI1eM 

rop1130HTMhHOi1 CI1Jlhi F no rop1130HTMhHOi1 wepoxosaToi1 onope, 

conp11Kacal1Ch c Hei1 rpaHhiO nnow,a,ll,hiO S1. KaKosa Macca 6pycKa, ecn11 

K03<\><\>11u,l1eHT TpeHI1ll 6pycKa o6 onopy paseH J..l? 

6F 
1)

J..lg 

~ CHapSI,ll,, 11Me10W,I1H B T04Ke 0 TpaeKTOp1111 

11Mnynhc p0 , pa3opsancll Ha ,ll,Ba OCKOJIKa. 0,!1,11H 

113 OCKOJlKOB 11MeeT 11MnyJihC p1 • 11MnyJlhC 

BTOpOrO OCKOJIKa 11306pa)J(aeTCll BeKTOpOM 

1) co 
2) OD 

3) BC 

4) AB 

B 
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KHHeTH4eCKall 3HeprHll aBTOM06HJlll MaCCOH 500 Kr, ,ll,BH)J(Y!Uerocl! CO CKOpOCThiO 

36 KM/ 4, pasHa 

1) 324 000 )]:)!( 2) 25 000 )]:)!( 3) 12 500 )]:)!( 

KopOMhiCJlO BeCOB, K KOTOpOMY nO,ll,BeWeHhl Ha HHTliX ,ll,Ba 

Ten a ( cM. pHcyHoK), Haxo,ll,HTCll B paBHOBeCHH. KaK HY)J(HO 

113MeHI1Th nne4o d 1, 4T06hi nocne ysenw-IeHI1» MaCChi 

nepsoro Tena B 3 pa3a pasHosecHe coxpaHHJIOch? 

(KopOMhiCJlO 11 HI1TI1 C411TaTh HeBeCOMhiM11.) 

1) yseJII1411Th B 6 pa3 

2) yMeHhWI1Th B 3 pa3a 

3) yseJIH4HTh B 3 pa3a 

4) yMeHhWI1Th B 6 pa3 

4) 5000 )]:)!( 

KOHI..\eHTpau,1110 MOJieKyn pa3pe)J(eHHoro O,ll,HOaTOMHoro raJa yMeHhWI1Jll1 B 5 pa3. 

,[J:asneHI1e raJa npH 3TOM B03pocno B 2 pa3a. Cne,ll,oBaTeJihHO, cpe,ll,Hllll 3HeprHll 

Tennosoro ,ll,BH)J(eHHll MoneKyn raJa 

1) yseJII1411JiaCh B 2 pa3a 

2) yMeHhWI1JlaCh B 10 pa3 

3) yseJII1411JiaCh B 10 pa3 

5 
4) yMeHhWI1JlaCh B l pa3a 

~ f1p11 nepeBO,ll,e 11,ll,eaJihHOrO raJa 113 COCTOliHI1ll 

B COCTOliHI1e 2 KOHU,eHTpaU,I1ll MOJleKyJI n 
nponopu,11oHanhHa ,ll,asneH1110 p ( cM. p11cyHoK). Macca 

raJa B npou,ecce OCTaeTCll nOCTOliHHOH. 

YTsep)J(,ll,aeTcll, 4TO B ,ll,aHHOM npou,ecce 

A. nnoTHOCTh raJa B03pacTaeT. 

Ji. np011CXO,ll,I1T 1130TepM114eCKOe paCW11peHI1e raJa. 

113 3TI1X yTsep)J(,ll,eHHH 

1) sepHo TOJlhKO A 

2) sepHo TOJlhKO E 

3) o6a yTsep)J(,ll,eHHll sepHhl 

4) o6a yTsep)J(,ll,eHHll HesepHhl 

n 1 

;/ 
, , , , 

0 p 
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~ lfHOr,[(a 3HMOH HeKOTOphle npe,L\MeThl noKphiBaiOTCll HHeeM. flpH o6pa30BaHHH 

HHell BO,[(liHOH nap, HaXO,L\llli..\HHCll B B03,IzyXe, MHH)'ll )1(11,[(KYIO <jlaJy, Cpa3y 

nepeXO,[(I1T 113 ra3006pa3HOH B TBep,L\yiO <jlaJy. flp11 3TOM nepeXO,[(e 

1) yMeHhWaeTCll BHyTpeHHllll 3HeprHll, He H3MeHl!eTCll TeMneparypa 

2) yMeHhWaeTCll TeMneparypa H BH)'TpeHHll.ll 3HeprHll 

3) yMeHhwaeTCll TeMneparypa, B03pacTaeT BHyTpeHH»ll 3Hepm» 

4) yMeHhWaeTC51 TeMneparypa, He 113MeHlleTC51 BHyTpeHHll.ll 3HeprH51 

I AlO I Ha pHcyHKe npHBe,L\eH UHKJl , ocyll..\eCTBJllleMhiH p B.----+----,C 
c 11,[(eaJ1hHhiM raJOM. Macca raJa nocTOliHHa. Pa6oTa 

He COBepmaeTCSI Ha yLJaCTKe 

1) AB D 
2) BC 

3) CD A 
4) DA 

0 T 

~ KaK 113MeHI1TC» ycKopeHI1e 3ap»)l(eHHOH nh1Jli1HKI1, ,[(BI1)1(Yll..\eilcll 

B 3JleKTp114eCKOM nOJle, eCJ111 11 3apli,L\ nh1Jli1HKI1, 11 Hanpll)l(eHHOCTh nOJ151 

yseJlHLJHTh B 2 pa3a? C11ny Tll)l(eCTH He yLJHThiBaTh. 

1) yMeHhWI1TC51 B 4 pa3a 

2) yseJ1 11LJI1TC» B 4 pa3a 

3) yBeJlHLJHTCll B 2 pa3a 

4) He H3MeHHTCll 

I A12 I KoMHaTa ocBell..\aeTc» JlJOCTpoll 113 LJeThlpex O.L\11HaKOBhiX napanJleJlhHO 

BKJlJOLJeHHhiX JlaMnoLJeK. Pacxo,L\ 3JleKTpmHeprHH 3a LJac paBeH Q. KaKHM 6y,L\eT 

paCXO,L\ 3JleKTp03 HeprHH B LJaC, eCJlH B KBapTHpe BKJliOLJHTh ell..\e LJeThlpe TaKI1X )l(e 

napanJleJlhHO COe,[(I1HeHHhiX JlaMnOLJKI1? 

1) 4Q 2) Q 3) 2Q 4) ~Q 
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I A13 I B HeKoTopoll o6JlaCTI1 npocTpaHCTBa C03,[(aHo O.L\HOpO.L\HOe MarHI1THOe noJle 

(eM. p11cyHoK). Ksa,[(paTHall MeTMJ111LJeCKa» paMKa ,[(BI1)1(eTCll LJepe3 rpaHI1LI)' 3TOH 

o6JlaCTI1 c nocTOliHHOH cKopoCThiO u, HanpasJleHHOH B,L\OJlh nJlOCKOCTI1 paMKI1 

H nepneH,L\HKYJlllpHO BeKTopy MarHHTHOH HH,IzyKUHH B. 3)J,C HH.L\YKUHH, 

reHep11pyeMa51 np11 3TOM B paMKe, pasHa £ . 

00000 
zfJ 0 
00 
00 

0 0 0 lB 0 

KaKoil CTaHeT 3)J,C, eCJ111 paMKa 6y ,[(eT ,[(BI1raThCll co cKopoCThiO * ? 

1) £ 
4 

2) [ 3) 2[ 4) 4[ 

I A14 I Bh16ep11Te cpe,L\11 3JleKTpoMarHI1THhiX BOJlH, 113JlyLJaeMhiX CoJlHUeM, BOJlHhl 

C MaKCHMaJlhHOH MHHOH. 

1) BH,L\HMhiH CBeT 

2) YJlhTpa<jlHOJleTOBoe H3JlYLJeHHe 

3) peHTreHOBCKOe H3JlYLJeHHe 

4) 11H<jlpaKpaCHOe 113JlyLJeHI1e 

I A15 I Ilpe,L\MeT, pacnoJlo)l(eHHhiH Ha .L\BOHHOM <jloKycHoM paccTOliHHH oT TOHKOH 

C0611pa!Oll..\eH Jli1H3hl , nepe,L\BI1raJOT K <jloKycy Jli1H3hl (CM. p11CYHOK). 

3F 2F F 

Ero H3o6pa)l(eHHe npH 3TOM .L\BH)I(eTCll oT .L\BOHHoro <jloKyca 

1) B 6eCKOHeLJHOCTh 

2) K nOJlO)I(eHHIO Ha paCCTOliHHH 1,5F OT JlHH3hl 

3) K nOJ10)1(eHI110 Ha paCCT051HI111 3,5F OT Jli1H3hl 

4) K <jloKycy 
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I A16 I )J,11rj:lpaKu11ei1 csera o6'bl!CHlleTcll cneKTpaJJhHoe pa3JJO)J(eHI1e 

A. COJlHe'IHOrO CBeTa np113MOH. 

4/7 

E. 6eJJoro csera, npowe,~:~wero cHa'laJJa MaJJoe OTBepCTI1e, a 3aTeM - ,~:~sa 6JJI13KO 

pacnOJlO)J(eHHhiX OTBepCTHll. 

BepHo( -hi) yTsep)J(,[IeH11e( -ll): 

1) TOJlhKO A 

2) TOJlhKO E 

3) HA, HE 

4) HH A, HH E 

I A17 I KaKoe 113 yTsep)J(,[IeHI1H cooTBeTCTBYeT nJJaHeTapHoi1 MO,[IeJll1 aToMa? 

1) ATOM npe,~:~cTaBJJlleT co6oi1 map, 3anoJJHeHHhJH ::meKTpoHaMI1, npoToHaMI1 11 

HeHTpOHaMI1 B paBHhiX KOJll1'1eCTBaX. 

2) B UeHTpe aTOMa HaXO,[II1TCll ll,[lpO, COCTOllll.lee 113 npOTOHOB 11 3JleKTpOHOB. 

BoKpyr ll,[lpa spamaJOTCll Hei1TpOHhl. KoJJI1'1eCTBO Hei1TpoHoB paBHO o6meMy 

KOJll1'1eCTBY 3JleKTpOHOB 11 npOTOHOB. 

3) ATOM COCT011T 113 nOJlO)J(HTeJlhHO 3apli)J(eHHhiX npOTOHOB H TaKOrO )J(e 'IHCJla 

OTp11UaTeJlhHO 3apl!)J(eHHhiX 3JleKTpOHOB. 

4) B UeHTpe aTOMa HaXO,[II1TCll ll,[lpO, COCTOllll.lee 113 npOTOHOB 11 HeHTpOHOB. 

BoKpyr ll,[lpa spamaJOTCll 3JleKTpOHhl. KoJJI1'1eCTBO npoTOHOB paBHO 

KOJlH'IeCTBY 3JleKTpOHOB. 

I A18 I CxeMa HH3WHX 3HepreTH'IeCKHX yposHei1 aToMa HMeeT BH,[I, 

11306pa)J(eHHhiH Ha p11CYHKe. B Ha'laJJhHhiH MOMeHT BpeMeHI1 

aTOM Haxo,[IHTCll B cocTOliHHH c 3Hepmei1 Ji)2l. ComacHo 

nocryJJaTaM Eopa aToM MO)J(eT 113JJY'IaTh rj:loTOHhl c 3Hepmei1 

1) TOJlhKO 1,5 38 

2) Jli060H B npe,l:leJlaX OT 0,5 ,[10 2 38 

3) TOJlhKO 0,5 38 

4) Jll06oi1, MeHhwei1 0,5 3B 

FY 

Efl 

0 
E,3B 

- 0,2 

- 0,5 

- 2 

I A19 I ITepHO,[I noJJypacna,~:~a ll,[lep aTOMOB MhllllhliKa ~~As cocTaBJJ»eT 26 '1. 3To 

03Ha'!aeT, 'ITO B npenapaTe Mhllllhl!Ka ~~As Ha'laJJhHOH Maccoii 1 r 

1) np11MepHO nOJlOBI1Ha 113Ha'laJJhHO 11MeBllii1XCll ll,[lep Mhllllhl!Ka pacna,[laeTCll 3a 

26 'I 

2) 3a 26 'I MaCCOBOe 'IHCJlO K~,[IOfO ll,[lpa Mhllllhl!Ka yMeHhlliHTCll B,[IBOe 

3) BCe H3Ha'laJJhHO HMeBWHeCll ll,[lpa Mhllllhl!Ka pacna,[lyTCll '1epe3 52 'I 

4) O,[IHO ll,[lpO Mhllllhl!Ka 113 BCeX 113Ha'laJJhHO 11MeBlliHXCll ll,[lep pacna,~:~aeTCll 

Ka)J(,[Ihle 26 'I 
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I A20 I Y'II1TeJlh npo,~:~eMOHCTp11pOBaJJ onhJT no Ha6mo,~:~eHI110 Hanpli)J(eHI1ll, 

B03HI1KaJOll.lero B KarywKe np11 npoJJeTe '1epe3 Hee MarHI1Ta (p11c. 1). Hanpli)J(eHI1e 

C KaTYWKI1 nocrynaJJO B KOMnhJOTepeyiO 113Mep11TeJlhHYIO CI1CTeMy 11 

OT06pa)J(aJJ0Ch Ha MOHI1TOpe (p11C. 2). 

6JIOK KOMnhiOTepHOi1 

H3MepHTeJibHOi1 CHCTeMbl 

qTO 11CCJle,[IOBaJJOCh B OnhJTe? 

PHC. 1 

P11c.2 

1) 3aBHCHMOCTh CHJlhl AMnepa OT CHJlhl TOKa 

2) 3aBI1CI1MOCTh 3)J,C CaM011HAYKU1111 nOJlll OT 113MeHeHI1ll HanpaBJleHHll 

3JleKTpH'IeCKOrO TOKa 

3) 3aBHCHMOCTh HanpaBJleHHll HH,[IyKUHOHHOfO TOKa OT H3MeHeHHll MarHHTHOfO 

noToKa 

4) B03HHKHOBeHHe MarHHTHOfO nOJl51 npH H3MeHeHHH 3JleKTpH'IeCKOf0 nOJlll 
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I A21 I YLJeHI1K 11CCJJe,L\OBaJI ,L\BI1)1(eHI1e wap11Ka, c6poweHHoro rop1130HTaJibHO co CTOJJa. 

,lJ,Jl» :noro OH 113Mep11Jl KOOp,L\11HaTbl JleT»lll,erO wap11Ka B pa3Hble MOMeHTbl 

BpeMeHI1 ero ,L\811)1(eHI1ll 11 3anOJlHI1Jl Ta6Jll1tzy: 

t, c 0 0,05 0,10 0,15 0,20 
X, CM 0 11 27 35 48 
y , CM 0 1,5 4,5 11 ,5 20 

ITorpewHOCTb 113MepeHI1» KOOp.L\11HaT pasHa 1 CM , a npoMe~TKOB speMeHI1 -

0,01 c. Ha KaKoM 113 rpacjli1KOB sepHo npe,L\cTaBJJeHa Hal16oJJee sepoliTHall 

TpaeKTOp11» ,L\BI1)1(eHI1» wap11Ka? 

1) 

2) 

0 10 20 30 40 50 X, CM 3) 

5 

'~3-..._ 
kl 

10 

15 

20 

roo. 

~ 
I\._ 

'-'-

25 

y , cM 

0 

10 

20 

30 

0,05 0, I 0 15 0 2 0 25 t, c 4) 

'1~h 
'\ 

[\ 
\ 

40 

50 \ 
\ 

y , CM 

0 10 20 30 40 50 X, CM 

0,05 

0,1 

0,1 5 

0,2 

0,25 

"'-.., 

""" . ..,.., ";,: 
'k, 

=-. 
I',_ 
~ 

t, c 
0 10 20 30 40 50 X, CM 

~ 
I'Gl 

10 1\. 
~ 

15 

20 I~ 
\ 

25 

y , CM 

© 2013 <lleAepanbHa51 cnylK6a no HaA30py e ccjlepe o6pa3oeaHI!I51 111 HayKIII Pocci!I~CKO~ <lleAepa4111111 
Konl!lpoeaHI!Ie He AonycKaeTcR 

Om6emo.M « Jai>aHURM 'Jmoii 'tacmu (Bl-B4) R6nRemcR noC!leOo6amenbHocmb 
u,upp. Bnumume om6embt cHa'tana 6 meKcm pa6ombt, a Jame.M nepeHecume 
ux 6 6naHK om6emo6 .M! 1 cnpa6a om HO.Mepa coom6emcm6ywm.ezo Jai>aHuR, 
HU'lUHUR c nep6oii K.!lemo'l«U, 6e3 JanRmbtx, npo6eno6 u «a«ux-nu6o 
i>ononHumenbHblX CU.M60ll06. KaJICi>yw u,uppy numume 6 omi>enb/WU 
K.!lemo'l«e 6 coom6emcm6uu c npu6ei>i!HHbl.MU 6 6naHKe o6pa3U,a.MU. 

[!!:] Ha p11cyHKe noKa3aHa u,enb nocTOliHHoro TOKa, 

CO,L\ep)l(alll,all 11CTOLJHI1K TOKa C 3,1J,C [ 11 ,L\Ba 

pe311CTopa: R 1 11 R2• EcJJI1 KJJIOLJ K 3aMKHYTb, TO KaK 

113MeHliTCll CJle,L\yiOlll,l1e Tp11 BeJli1LJI1Hbi: CI1Jla TOKa 

LJepe3 pe311CTOP R 1; Hanp»)l(eHI1e Ha pe311CTope R2; 

CYMMapHa» TenJJOBa» MOlli,HOCTb, Bbi,L\eJl»IOlll,a»C» Ha 

BHewHeM yLJaCTKe u,en11 ? BeyTpeHHI1M 

COnpOTI1BJleHI1eM 11CTOLJHI1Ka TOKa npeHe6pe4b. 

,lJ,Jl» Ka)I(,L\OH BeJli1LJI1Hbl onpe,L\eJli1Te COOTBeTCTBYIOll.\11H 

xapaKTep 113MeHeHI1ll: 

1) yBeJli1LJI1TC» 

2) yMeHbllii1TCll 

3) He 113MeHI1TC» 

+ 

K 

3anl1llii1Te B Ta6Jli1UY Bbi6paHHbie U11cjlpbl ,L\Jlll Ka)I(,L\OH cjli1311LJeCKOH BeJli1LJI1Hbl. 

l..J,11cjlpb1 B OTBeTe MOryT nOBTOp»TbC». 

C11J1a TOKa LJepe3 Hanpll)l(eHI1e Ha 
CyMMapHall TenJJoBall 

pe311CTop R 1 pe311CTope R2 
MOlli,HOCTb, Bbi,L\eJlliiOlll,aliCll 

Ha BHeWHeM yLJaCTKe u,en11 

[!D B pe3yJlbTaTe TOpMO)I(eHI1ll B BepXHI1X CJlOliX aTMOCcjlepbl BbiCOTa noJJeTa 

11CKYCCTBeHHoro cnyTHI1Ka Ha,L\ 3eMJJei1 yMeHhllii1JlaCh c 400 ,L\O 300 KM. KaK 

113MeHI1Jli1Cb B pe3yJlbTaTe :noro CKOpOCTb cnyTHI1Ka, ero nOTeHU11aJibHa» 3 Hepr11» 

11 nep11o,L\ o6palll,eHHll ? 

,lJ,Jl» Ka)I(,L\OH BeJlWII1Hbl Onpe,L\eJli1Te COOTBeTCTBYIOll.\11H xapaKTep 113MeHeHI1» : 

1) yBeJli1LJI1JlaCb 

2) yMeHbllii1JlaCb 

3) He 113MeHI1JlaCb 

3anl1llii1Te B Ta6Jli1UY Bbi6paHHbie U,11cjlpbl ,L\Jl» Ka)I(,L\OH cjli1311LJeCKOH BeJli1LJI1Hbl. 

l..J,11cjlpb1 B OTBeTe MOryT nOBTOp»TbC». 
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B U,HJJHHL\pe no):( nopwHeM HaXOL\HTCll 

TBep):(Oe BeweCTBO. lJ,HJJHHL\p 

noMeCTHJJH B pacKaneHH)'IO neLJb. Ha 

pHCYHKe noKa:3aH rpa(j:JHK H3MeHeHHll 

TeMneparypbi T seweCTBa no Mepe 

nOrJJOUJ,eHHll HM KOJlH'IeCTBa TenJJOTbl 

Q. KaKHe y'laCTKH rpacj:JHKa 

T 

<ll~3~KA 6 / 7 

3 4 

COOTBeTCTBYIOT HarpeBaHHIO BeweCTBa Q Q 
B ra:30o6pa3HOM COCTOliHHH H KHneHHIO 

)((HL(KOCTH? Y CTaHOBHTe COOTBeTCTBHe Me)((L(y TenJJOBbiMH npou,eCCaMH H 

y'laCTKaMH rpacj:JHKa. K Ka)((L(OH no3HU,HH nepsoro CTOJJ6u,a no):(6epHTe 

COOTBeTCTBYIOIUYIO n03HLI,HIO BTOporo H 3anHWHTe B Ta6JJHUV Bbi6paHHbie U,Hcj:Jpbl 

nO):( COOTBeTCTBYIO!UHMH 6yKBaMH. 

ITPOIJ,ECChl 

A) HarpeBaHHe sewecTBa B raJoo6pa3HOM 

COCTOliHHH 

E) KH neH He )((HL\KOCTH 

A 

YliA CTKH rP A <l> HKA 

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

Y CTaHOBHTe COOTBeTCTBHe Me)((L(y cj:JH3H'IeCKHMH BeJJH'IHHaMH H cj:JopMyJJaMH, no 

KOTOpbiM HX MO)((HO paCC'IHTaTb (V - 'laCTOTa cj:JOTOHa, h - nOCTOliHHall llJJaHKa, 

p - HMnyJJbC cj:JoToHa). K Ka)((L(OH no3HU,HH nepsoro CTOJJ6u,a no):(6epHTe 

COOTBeTCTBYIOIUYIO n03HLI,HIO BTOporo H 3anHWHTe B Ta6JJHUY Bbi6paHHbie UHcj:Jpbl 

nO):( COOTBeTCTBYIO!UHMH 6yKBaMH. 

<l>l1.3l1.lJECKl1.E BEJII1.lll1.Hbl <l>OPMYJibl 

A) L(J]HHa BOJlHbl cj:JOTOHa 
1) E. 

E) 3Hepr1UI cj:JoToHa h 

2) 11. 
p 

3) h · v 

4) y 
h 

A 
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3aiJanuR •tacmu 3 npeiJcma6!1RIOm co6oii 3aiJa'lu. PeKoM.eniJyemcR npo6ecmu 
ux npeiJ6apume.nbnoe pemenue na 'lepHo6uKe. llpu 6btnO!IHenuu 3aiJanuii 
(A22-A25) 6 6!laHKe om6emo6 .H!! 1 noiJ noM.epoM. 6btnO!IHRe.Mozo BaM.u 3aiJanuR 
nocma6bme 3HaK «X» 6 K.!lemo'l«e, noM.ep «omopoii coom6emcm6yem HOM.epy 
6bl6pannozo BaM.u om6ema. 

ropH30HTaJJbHO pacnOJJO)((eHHa:ll HeBeCOMa:ll npy)((HHa )((eCTKOCTbiO k = 1000 H I M 

HaXOL(HTCll B He):(ecj:JopMHpOBaHHOM COCTOliHHH . 0L(HH ee KOHell, 3aKpenJJeH, a 

L\pyroi1 KacaeTCll 6pycKa MaCCOH M = 0,1 Kf, HaXOL\llwerOCll Ha ropH30HTaJJbHOH 

nOBepXHOCTH. EpyCOK CL(BHraiOT, C)((HMall npy)((HH)' Ha fu = 1 CM, H OTnyCKaiOT. 

KaKoi1 6yL\eT MaKCHMaJJbHall cKopocTb 6pycKa? TpeHHe He Y'IHTbiBaTb. 

1) 1 Ml c 2) 2 Ml c 

I A23 I Bo speMll onbiTa a6coJJIOTHa:ll 

TeMneparypa B03L\yxa B cocy):(e 

nOHH3HJlaCb B 2 pa3a, H OH nepeweJJ H3 

COCTOliHHll 1 B COCTOliHHe 2 
(eM. pHcyHoK). KpaH y cocyL~a 6biJ1 

3aKpbiT HenJJOTHO, H CKB03b Hero MOr 

npoca'IHBaTbCll B03L(yX. Pacc'IHTai1Te 

N 
OTHOWeHHe - 2 'IHCJla MOJleKyJJ raJa 

N , 

B cocyL~e B KOHu,e H Ha'!ane onbiTa. 

B03L(yX C'IHTaTb HL(eaJJbHbiM raJOM. 

2 
1) -

3 

3 
2) -

2 

3) 0,5 Ml c 

p, 103 ITa 

6 

4 

2 

0 

1 
3) 3 

I A24 I B u,enH, H3o6pa)((eHHOi1 Ha pHCYHKe, HL(eaJJbHbiH 

aMnepMeTp noKa3E.IBaeT 1 A . Hai:JL(HTe 3.1J:C HCTO'IHHKa, 

ecJJH ero BHyTpeHHee conpoTHBJJeHHe 1 OM. 

1) 25 B 
2) 29B 
3) 27 B 

4) 23 B 

4) 2,5 Ml c 

1 

2 

0,2 0,4 0,6 V, M3 

4 
4) 3 



EAIIIHbl~ rOcyAapCTB6HHbl~ 3K3aMeH , 2013 r. <ll~3~KA 717 

IA251 q m 
)J,Be lJaCTI1l.l,hl, 11Mei0Ull1e OTHOWeHI1e 3apli.UOB __!_ = 2 11 OTHOWeHI1e Mace - 1 = 1, 

@] 

q2 m2 
BJleTeJll1 B O.UHOpO.UHOe MarHI1THOe noJle nepneH.U11KYJlllpHO Jli1HI151M MarHI1THOH 

11H,UyKU,I111 11 .UBmKyTC51 no OKPY)J(HOCT51M. Onpe.ueJJI1Te OTHoweHI1e nep11o,noB 

1i 
06paweHH51 3TI1X 4aCTI1l.l, -. 

12 

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

llo!lHoe pemeHue 3aiJa'l Cl-C6 Heo6xoiJuMo 3anucamb 6 6/laHKe om6emo6 .H!! 2. 
llpu orjJopM!leHuu peuteHuR 6 6!laHKe om6emo6 .H!! 2 3anumume cHa'IMa HOMep 
3aiJaHUR (Cl, C2 u m. iJ.), a 3ameM pemeHue coom6emcm6ytow.eu 3aiJa'lu. 
Om6embt 3anucbt6aiime •ti!mKo u pa36op•tu6o. 

Ha p11CYHKe 113o6pa)J(eHhi rpa<l>11KI1 .UBYX v 
npou,eccoB, npoBe.ueHHhiX c 11.UeMhHhiM ra3oM 

np11 O.UHOM 11 TOM )J(e ,UaBJleHI111. ITolJeMy 

--<?u-113o6apa I Jle)J(HT BhiWe 113o6aphi II? 0TBeT 

nOliCHI1Te, YKa3aB, KaKI1e <l>11311lJeCKI1e 

3aKOHOMepHOCTI1 Bhi 11CnOJlh30BaJJI1 .UJl51 
~:::::- ... --

o6oliCHeHH51. 
0 T 

llo!lHOe npa6UllbHOe pemeHue KaJtciJoii U3 3aiJa'l C2-C6 iJOJIJtcHo coiJepJtcamb 
3aKOHbl u rjJopMyllbl, npUMeHeHue KomopblX Heo6xoiJuMo u iJocmamo'IHO OJIR 
pemeHUR 3aiJa'lu, a maKJtCe MameMamu'lecKue npeo6pa3o6aHuR, pac'li!mbt c 
'IUC/leHHblM om6emoM u npu Heo6xoiJuMocmu pucyHoK, noRCHRIOUI,Uii 
pemeHue. 

~ CHaplin, .UBH)J(Yllli1HCll co cKopocThJO v0 , pa3phiBaeTC51 Ha ,nBe paBHhie 4aCTI1, o.uHa 

113 KOTOphiX npO,UOJl)J(aeT ,UB(.f)J(eHI1e no HanpaBJleHI110 .UB11)J(eHHll CHapli.Ua, 

a ,npyrM - B npOTI1BOnOJl0)J(HYIO CTOpOHY. 8 MOMeHT pa3phiBa CYMMapHa51 

KI1HeTI1lJeCKall 3Hepr1151 OCKOJlKOB yBeJll1lJI1BaeTCll 3a ClJeT 3Hepr1111 B3ph1Ba Ha 

seJJI1411HY M . CKopoCTh OCKOJJKa, .UBH)J(ywerocll snepe.u no HanpasJJeHI110 

.UBH)J(eHH51 CHapli,Ua, paBHa V 1 . HaH,UHTe Macey m OCKOJlKa. 
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~ 0.U11H MOJlh aproHa, HaXO.Ullllli1HCll B l.I,I1Jli1H,Upe np11 TeMneparype 7; = 600K 11 

.uaBJJeHI111 p1 = 4 ·105 ITa, pacw11plleTCll 11 o.uHoBpeMeHHO oXJJa)J(.uaeTcll TaK, 'ITO 

ero .uaBJJeHI1e np11 pacw11peH1111 o6paTHO nponopu,110HaJJhHO Ksa.upary o6oeMa. 

KoHelJHOe .uaBJJeHI1e ra3a p2 = 105 ITa. Kaey10 pa6ory cosepw11Jl ra3 np11 

paCW11peHI111, eCJll1 OH OT.UaJJ XOJlO,U11JlhHI1KY KOJll1'-leCTBO TenJlOThl Q = 1247 )J,)J(? 

~ B 3JleKTp114ecKoi:f cxeMe, noKa3aHHOH Ha p11cyHKe, 

KJJJOlJ K 3aMKHYT. 3)J,C 6aTapetiK11 [ = 12 B, [,rrl 

@] 

OTHOWeHI1e 

6aTapeHKI1 

k = !:.... = o2 R '. 

BHyTpeHHero conpOTI1BJleHHll 

K conpOTI1BJleHI110 pe311CTOpa 

ITocJJe pa3MhiKaHH51 KJJJO'Ia K 

l_]_____j-c 

B pe3yJlhTaTe pa3pli,Ua KOH,UeHCaTopa Ha pe311CTOpe Bhi,UeJ151eTCll KOJll1lJeCTBO 

TenJlOThl Q = 10 MK)J,)J(. HaH,UI1Te eMKOCTh KOH,UeHCaTOpa C. 

06oeKTI1Bhl COBpeMeHHhiX <t>oToannapaTOB 11MeJOT nepeMeHHOe <t>oKyCHOe 

paccT051HI1e. ITp11 113MeHeHI111 <t>oKycHoro paccTOliHH51 <maso.uKa Ha pe3KOCTh» He 

c611BaeTC51. YcJJOBI1MCll ClJHTaTh 113o6pa)J(eHI1e Ha nJJeHKe <t>oToannapaTa pe3KHM, 

eCJll1 BMeCTO 11.UeaJJhHOrO 11306pa)J(eHHll B B11.Ue TOlJKI1 Ha nJleHKe nOJJYlJaeTCll 

113o6pa)J(eHI1e nHHa .U11aMeTpOM He 6oJJee 0,05 MM. ITo3TOMY eCJJI1 o6oeKTI1B 

HaXO.U11TCll Ha <t>oKyCHOM paCCTOliHI111 OT nJleHKI1, TO pe3KHMI1 ClJI1TaJOTCll He 

TOJlhKO 6eCKOHelJHO Y.UaJJeHHhie npe,UMeThl, HO 11 BCe npe,UMeThl, HaXO.U51Ull1eCll 

,UaJlhWe HeKOTOpOrO paCCTOliHHll d. 0Ka3aJJOCh, lJTO 3TO paCCT051HI1e paBHO 5 M, 

ecJJI1 <t>oKycHoe paccTOliHI1e o6oeKTI1Ba 50 MM. KaK 113MeHI1TCll 3TO paccTOliHI1e, 

eCJll1, He MeH51ll «OTHOCI1TeJlhHOrO OTBepCTH51)) 113MeHI1Th <t>oKyCHOe paCCT051HI1e 

06oeKTI1Ba .UO 25 MM? ( «0THOCHTeJlhHOe OTBepCTI1e» - 3TO OTHOWeHI1e 

<t>oKyCHOrO paCCTOliHI151 K .U11aMeTpy BXO.UHOrO OTBepCTI1ll 06oeKTI1Ba.) flp11 

pac'leTax C411TaTh o6oeKTI1B TOHKOH Jli1H30H. C.ueJJat!Te p11cyHOK, noliCH5110Uli1H 

o6pa3oBaHI1e nliTHa. 

~ YpoBHI1 3Hepr1111 3JleKTpoHa B aToMe Bo.uopo.ua 3a,naJOTCll <t>opMyJJoi:f 

En =- 13;6 38, r.ue n = 1, 2, 3, . ITp11 nepexo.ue aTOMa 113 COCT051HH51 E2 B 
n 

cocTOliHI1e E 1 aTOM 11cnycKaeT <t>oTOH. ITonaB Ha nosepxHOCTh <t>oToKaTo.ua, <t>oTOH 

Bhi611BaeT <t>oT03JleKTpOH. qaCTOTa CBeTa, COOTBeTCTBYJOUlall KpaCHOH rpaHI1U,e 

<t>oT03<l><l>eKTa .um MaTep11Ma noBepxHOCTI1 <t>oTOKaTO,Ua, VKp = 6·10 14 ru. qeMy 

pasHa MaKCI1MaJlhHall B03M0)J(Ha51 KHHeTI14eCKall 3HeprH51 <l>OT03JleKTpOHa? 
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ELJ.HHbiH rocyLJ.apcTseHHbiH 3K3aMeH no <DH3HKE 

HHCTPYKUHSI no BbiDOJIHeHHIO pa6oTbi 

,IJ:JJH BhinOJJHeHI1~ 3K3aMeHaf.\110HHOH pa60Thl DO <jli1311Ke OTBOLJ,I1TC~ 

235 MI1HyT. Pa6oTa COCTOI1T H3 3 YaCTeH, BKJIIOI.JaiOW,I1X 35 3aLJ,aHI1H. 

qacTh 1 coLJ.ep)J(HT 21 JaLJ,aHHe (A1- A21). K Ka)I(LJ.OMy JaLJ,aHHIO LJ.ai!TcH 

LfeThipe Bap11aHTa OTBeTa, 113 KOTOphiX npaBI1JlhHhiH TOJlhKO OLJ,I1H. 

qaCTh 2 COLJ,ep)J(HT 4 3aLJ,aHI1H (B1- B4), B KOTOphiX OTBeT He06XOLJ,HMO 

Jan11caTh B BI1LJ.e Ha6opa f.\11<jlp. 

qaCTh 3 COLJ,ep)J(11T 10 3aLJ,aLJ: A22- A25 C Bhi60pOM OLJ,HOfO BepHOfO OTBeTa 

11 C1-C6, MH KOTOphrx Tpe6yeTcll LJ,aTh pmsepHyThle peweH~. 

Ilp11 BhiLJI1CJJeHI1~X pmpewaeTCH 11CUOJlh30BaTh HenporpaMM11pyeMhiH 

KaJJhKymTOp. 

Bee 6naHKI1 Er3 JanoJJHHIOTCH ~pKHMI1 LJepHhiMI1 LJepH11JJaMI1. 

,IJ:onycKaeTC~ 11CUOJlh30BaHI1e reJJeBOH, KaDI1JlJJHpHOH 11J111 nepheBOH pyLJeK. 

Ilp11 BhinOJJHeHI1H JaLJ,aHHH Bhl MO)J(eTe UOJlh30BaThCH YepHOBI1KOM. 

06paw,aeM Bawe BHI1MaHI1e Ha TO, LJTO 3aDI1CI1 B LJepHOBI1Ke He 6yLJ.YT 

yYI1ThiBaThCH np11 Of.\eHI1BaHI111 pa60Thl. 

COBeTYeM BhinOJl~Th 3aLJ,aHI1ll B TOM nopliLI,Ke, B KOTOpOM OHI1 LJ,aHhl. ,IJ:m1 

3KOHOMI111 BpeMeHI1 nponyCKaHTe 3aLJ,aHI1e, KOTOpOe He yLJ,aeTC~ BhinOJ1HI1Th Cpa3y, 

11 nepexoLJ.I1Te K cneLJ.YIOW,eMy. Ecn11 nocne BhinOJJHeHI1ll scetl pa6oThl y Bac 

ocTaHeTc~ speMH, Bhi CMO)J(eTe sepHyThC~ K nponyw,eHHhiM JaLJ,aHI1HM. 

naJJJJhi, nonyLJeHHhie BaMI1 Ja BhmOJJHeHHhie JaLJ,aHI1H, cyMM11py10TCH. 

IlocTapaHTeCh BhinOJIHHTh KaK MO)J(HO 60JJhWe 3aLJ,aHI1H 11 Ha6paTh HaH60JJhWee 

KOJ111LJeCTBO 6aJJJJOB. 

)J(eJiaeM ycnexa! 

HH)J(e npHBeLJ,eHhl cnpaBOI.JHhle LJ,aHHhle, KOTOphle MOryT UOHaLJ,0611ThCll 

BaM np11 BhmOJJHeHI111 pa60ThJ. 

,IJ:eCHTI1LJHbiC np11CT3BK11 

HaHMeHo- 0603HaYeHMe MHOlKMTenb HaHMeHo- 06o3HaYeHMe MHOlKMTenb 
BaHMe srume 

rHra r 109 CaHTH c 10- 2 

Mera M 106 MHJJJJH M 10-3 

KHJJO K 10 3 MHKPO MK 10 6 

reKTO r 102 HaHO H 10 9 

,1.\eUH ).\ 10 I OHKO n 10- ,2 
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Koncmanmbt 

I.JHCJJO 7t 

ycKopeHHe cso6o;moro na).leHH~ Ha 3eMJJe 

rpaBHTaUHOHHaH OOCTOHHHaH 

YHHBepcanhHaH raJOBaH nocTO~HHaH 

nocTO~HHaH nOJJhUMaHa 

nocTOHHHaH Asora,l.lpo 

CKOpOCTh CBeTa B BaKyyMe 

K03<jl<jlHUHeHT nponopuHOHaJJhHOCTH B JaKOHe KynoHa 

MO).lyJJ h 3apH,l.la 3JleKTpOHa (3JJeMeHTapHhiH 

3JJeKTpHYeCKHH 3apH.Ll) 

OOCTOHHHaH IlJJ aHKa 

Coomnomenue Me:Jici>y pa3!1U'lltbl.lltu ei>unut((IJitU 

n = 3,14 

g= 10 M/c2 

G = 6,7·10-11 H ·M21Kr2 

R = 8,31 ,IJ:JK/(MOJlh·K) 
k = I ,3 8 ·10- 23 ,IJ:JK/K 
NA = 6·1023 MOJlh-l 

c = 3·108 M/c 

I 
k = --= 9 ·109 H ·M2/KJJ2 

4m:0 

e = 1,6·10-19 KJJ 

h = 6,6·10-34 ,IJ:JK·c 

TeMnepaTypa 0 K =- 273 oc 
aTOMHaH e,l.lHHHUa MaCChi 

I aTOMHaH e.LlHHHUa MaCChi 3KBHBaneHTHa 

I 3JJeKTpOHBOJJhT 

1 a.e.M. = 1,66·10-27 Kr 

931 ,5 M 3B 

Macca 'lacmut( 
3JJeKTpOHa 

npOTOHa 

HeHTpOHa 

llJZomnocmb 

BO,l.\hl 

.LlpesecHHhl (cocHa) 

KePOCHHa 

I 3B = 1,6 ·10- 19 ,IJ:JK 

9, l·l0-31Kr::e 5,5·10-4 a.e.M. 

1,673 ·10-27 Kr::e 1,007 a.e.M. 

1,675 ·10- 27 Kr::e 1,008 a.e.M. 

1000 Kr/M3 

400 Kr/M3 

800 Kr/M3 

00,1.\COJJ Hei.JHOfO MaCJJa 

aJJIOMHHH~ 

JKeJJe3a 

PTYTH 

Yi>e.nbnaJt melt!loi!MKocmb 

900 Kr/M3 

2700 Kr/M3 

7800 Kr/M3 

J3 600 Kr/M3 

BO,l.\hl 4,2·10 3 ,IJ:JK/(Kr·K) aJJIOMHHHH 900 ,IJ:JK/( Kr· K) 

,IJ:JK/( Kr· K) 

,IJ:JK/( Kr· K) 

JJ h.Lla 2,1·10 3 ,IJ:JK/(Kr·K) 

JKeJJe3a 460 ,IJ:JK/( Kr· K) 

CBHHUa 130 ,IJ:JK/(Kr·K) 

Yi>e.nbnaJt melt!loma 
napoo6pmosaHH~ BO.L\hi 

0JlaBJJeHI1~ CBHHUa 

nnasneH~ JJh).la 

2,3 ·10 6 ,IJ:JK/Kr 

2,5·1 0 4 ,IJ:JK/Kr 

3,3·10 5 ,IJ:JK/Kr 

Me).(H 380 

LJyryHa 500 

I HopfttUJlbltbte yCJZ06UJI' ,1.\aBJJeHHe 105 ITa TeMnepaTypa 0 oc - , -

MoJZRpnaJt Macca 
moTa 28·10-3 Kr/MOJlh reJJHll 4·10-3 

aproHa 40·10-3 Kr/MOJlh KHCJJOpO.Lla 32·10-3 

BO,l.lOpO,l.la 2-10- 3 KrfMOJlh JJHTH~ 6·10-3 

B03.Llyxa 29·10- 3 Kr/MOJlh HeOHa 20·10-3 

BO).lhl 18·10- 3 KrfMOJlh yrneKHCJJoro rma 44·10-3 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJlh 

Kr/MOJl h 
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llpu 6btnOJtHeHuu 3ai>aHuii <tacmu 1 6 6JtaH«e om6emo6 .M! 1 not) HOMepoM 
6btnOJlHReMozo Ba.Mu 3aOaHUR (A1-A21) nocma6bme 3Ha« «X» 6 KJlemo•t«e, 
HOMep «omopoii coom6emcm6yem HOMepy 6bt6paHHozo Ba.Mu om6ema. 

Benoc11ne,L\I1CT c'be3lKaeT c ropK11, .L\BI1raRch paBHoycKopeHHO. Ha4aJJhHaR 

CKOpOCTh BeJJOCI1ne,[(I1CTa paBHa HYJJIO. Y OCHOBaHJUI rOpK11 ,L\Jli1HOH 100M 

cKopocTh Benocl1ne,L\11CTa 10 Ml c. Ero ycKopeHI1e paBHO 

1) 0,25 Ml c2 2) 0 ,50 Ml c 2 3) 1 Ml c2 4) 2 Ml c2 

M11Mo 3eMJJI1 neTI1T acTep011.L\ B HanpaBJJeHI111, 

nOKa3aHHOM Ha p11CYHKe nyHKT11pHOH CTpeJJKOH. 

BeKTop FA noKa3hiBaeT c11ny np11TRlKeHIUI 

aCTep011,[(a 3eMJJeH. 113BeCTHO, 4TO MaCCa 3eMJJI1 

B 105 pa3 6onhwe Macchi acTepo11,L\a. B.L\OJJh 

KaKOH CTpeJJKH (1 , 2 11Jll1 3) HanpaBJJeHa 11 4eMY 

paBHa no MO,[(yJTIO CHJJa, ,[(eHCTBYIOI.l.lall Ha 

3eMJTIO CO CTOpOHhl acTep011,L\a? 

1) B.L\OJJh cTpeJJKI1 1, paBHa 105 FA 
2) B.L\OJJh cTpeJJKI1 2 , paBHa FA 
3) B.L\OJJh CTPeJJKH 3, paBHa 10- 5 FA 
4) B.L\OJJh CTPeJJKH 3, paBHa FA 

\ 
\ 

F:~ 

)J,epeBRHHhiH 6pycoK, nJJOI.I..Ia,L\11 rpaHeH KOTOporo CBll3aHhl OTHOWeHI1eM 

sl : Sz: s3 = 1 : 2 : 3, CK0Jlh311T paBHOMepHO 11 npRMOJli1HeHHO nO,[( ,[(eHCTBI1eM 

rop1130HTaJJhHOi1 CI1JJhl F no rop1130HTaJJhHOi1 wepoxoBaToi1 onope, 

conp11KacaRch c Hei1 rpaHhiO nnowa.L\hiO S3. KaKoBa Macca 6pycKa, ecn11 

K03<\><\>111..111eHT TpeHHll 6pyCKa 06 Onopy paBeH f..l? 

F 
1) f..lg 2) 3) 

6F 

f..lg 

~ CHapR,L\, 11Mei01.1..111H B T04Ke 0 TpaeKTOp1111 11MnyJJhC 

p0 , pa3opBancR Ha ,L\Ba ocKOJJKa. 0,[(11H 113 ocKOJJKOB 

11MeeT 11Mnynhc p1 . 11Mnynhc BToporo OCKOJJKa paBeH 

1) BC 2) CD 3) OB 

A 

4) 
2F 

f..lg 

4) OA 
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~ CKopoCTh rpy3a Maccoi1 0 ,4 Kr paBHa 2 M/c . K11HeTI14eCKaR 3HepmR rpy3a paBHa 

KopOMhiCJJO BeCOB, K KOTOpOMY nO,L\BeWeHhl Ha HI1TliX ,[(Ba 

rpy3a (eM . p11cyHoK), HaXO.L\11TCR B paBHOBeCI111. KaK 

HYlKHO 113MeHI1Th Macey BToporo rpy3a, 4T06hJ nocne 

yBeJJI14eHHll MaCChi nepBOrO rpy3a B 2 pa3a paBHOBeCI1e 

COXpaHI1JTOCh? (KopOMhiCJJO 11 HI1TI1 C411TaTh 

HeBeCOMhiMI1.) 

1) yMeHhWI1Th B 4 pa3a 

2) yMeHhWI1Th B 2 pa3a 

3) yBeJJJ11.JI1Th B 2 pa3a 

4) yBeJJJ11.JI1Th B 4 pa3a 

4) 0 ,4 )J,lK 

~ ra3 B COCy,[(e ClKaJJI1, yBeJJI1411B KOHI..IeHTpal.IHIO MOJJeKyJJ ra3a B 5 pa3. )J,aBJJeHI1e 

ra3a np11 3TOM CHI1311JJOCh B 2 pa3a. Cne,[(oBaTeJJhHO, cpe,L\HRR 3Hepntll TennoBoro 

,[(BHlKeHHR MOJJeKyJJ ra3a 

1) yBeJJI1411JlaCh B 10 pa3 

2) yMeHhWI1JlaCh B 10 pa3 

3) yBeJJJ11.JHJJaCh B 5 pa3 

4) yMeHhWI1JTaCh B 2 pa3a 

~ flp11 nepeBO,[(e 11,L\eaJJhHOrO ra3a 113 COCTOliHHll 

B COCTOliHI1e 2 ,L\aBJJeHI1e ra3a nponOpl.I110HaJJhHO ero 

nJJOTHOCTI1. Macca ra3a B npo1..1ecce ocTaeTCR nocTORHHOH. 

YTBeplK,L\aeTcR, 4TO B 3TOM npo1..1ecce 

A. npo11CXO.L\11T 1130TepM114eCKoe pacw11peH11e ra3a. 

Ji. KOHI..IeHTpal.IHR MOJJeeyJJ ra3a yBeJJI1411BaeTCll. 

113 3TI1X yTBeplK.L\eHI1H 

1) BepHo TOJJhKO A 
2) BepHo TOJJhKO E 
3) o6a yTBeplK,L\eHI1ll BepHhJ 

4) o6a yTBeplK,L\eHHR HeBepHhJ 

p 
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~ Ilp11 nJlaBJleHI111 Jlb,!l,a BO,!l,a nepeX0,!1,11T 113 Kp11CTaJlJ111'-IeCKOf0 COCT051HI151 

B )1(11,!1,KOe. I1p11 3TOM nepexo,!l,e 

1) B03pacTaeT TeMnepa-rypa, yMeHbWaeTC51 BHyTpeHHllll 3Hepr1151 

2) B03pacTaeT TeMnepa-rypa, He 113MeH»eTCll seyTpeHHll» 3HeprH.ll 

3) B03pacTaeT 11 TeMnepa-rypa, 11 BHYTPeHH»» 3Hepm» 

4) B03pacTaeT BHYTPeHH»ll 3Hepm», He MeH»eTC» TeMnepa-rypa 

I AlO I Ha p11CYHKe np11Be,!l,eH U11KJ1, ocywecTBJllleMbiH p B c 
c 11,!l,eMbHbJM r m oM . Macca rma nocTOliHHa. Pa6oTa 

He COBepwaeTCH Ha y'-laCTKe 

1) AB D 
2) BC 

3) CD A 
4) DA 

0 T 

I All I KaK 113MeHI1TCll ycKopeHI1e 3apl!)l(eHHOH nbJJ111HKH, ,!l,B11)1(Yll.lei1cll 

B 3JleKTp11'-1eCKOM nOJle, eCJ111 11 3apll ,!1, nb1Jli1HKH, H Hanpll)l(eHHOCTb nOJ151 

yMeHbWI1Tb B,!l,Boe? C11J1y Tll)l(eCTI1 He Y'-111TbJBaTb. 

1) yBeJ111411TCll B 2 pma 

2) yMeHbWI1TCll B 4 pma 

3) He 113MeHI1TCll 

4) yMeHbWI1TCll B 2 pma 

I A12 I KoMHaTa ocsewaeTcll '-leTblpbMJJ O,!l,I1HaKOBbiMI1 napanJleJlbHO BKJ1~4eHHbiMI1 
JlaMnO'-IKaMH. Pacxo,!l, 3JleKTp03 HeprHI1 3a '-lac paseH Q. KaKHM ,!l,OJl)I(HO 6bJTb 

411CJ10 napanJleJlbHO BKJl~'-leHHbiX JlaMnO'-IeK, 4T06bl paCXO,!l, 3JleKTp03Hepr1111 

B '-laC 6b1Jl paBeH 2Q? 

1) 1 2) 2 3) 8 4) 16 
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I A13 I B HeKoTopoi1 o6JlaCTI1 npocTpaHCTBa co3,!l,aHo O,!l,Hopo,!l,Hoe MarHI1THoe noJle 

( CM. p11cyHoK). Ksa,!l,paTHall MeTanmr'-leCKa» paMKa ,!l,BI1)1(eTCll '-1epe3 rpaHI11..lY 3TOH 

06JlaCTI1 C nOCT051HHOH CKOpOCTb~ V, HanpaBJleHHOH B,!l,OJlb nJlOCKOCTI1 paMKH 

11 nepneH,!l,I1KYJlllpHo BeKTopy MarHI1THOH 11H,!J,YKU1111 B. I1p11 3TOM B Hei1 

B03HI1KaeT 3,ZJ,C 11H,!J,YKU1111, paBHall £. 

00000 
-f!J 0 
00 

000 
0 0 0 JB 0 

KaKoi1 CTaHeT 3,ZJ,C, eCJ111 paMKa 6y,!J,eT ,!l,BI1raTbC» co cKopoCTb~ 4u? 

1) §_ 
4 

2) [ 3) 2£ 4) 4£ 

I A14 I BbJ6ep11Te cpe,L\11 3JleKTpoMarHI1THbiX BOJlH , 113JlY4aeMbrx CoJlHUeM , BOJlHbl 

C MaKC11MaJlbHOH '-laCTOTOH. 

1) YJlbTpac[:l11oJleTOBoe 113JlY4eHI1e 

2) BI1,!1,11MOe 113JlY4eHI1e 

3) 11Hc[:lpaKpacHoe 113Jly'-leHI1e 

4) peHTreHOBCKOe 113Jly'-leHI1e 

I A15 I ITpe,!l,MeT, pacnoJlo)l(eHHbiH Ha ,!l,BOHHOM c[:JoKycHoM paccTOliHI111 oT TOHKOH 

C0611pa~wei1 Jl i1H3bl , nepe,!l,B11ra~T K c[:loKycy Jli1H3bl ( CM. p11CYHOK). 

3F 2F F 

Ero 113o6pa)l(eHHe np11 3TOM ,!l,BI1)1(eTCll OT ,!l,BOHHoro c[:JoKyca 

1) Kc[:loKycy 

2) K nOJlO)I(eHH~ Ha paCCT051HI1H 1,5F OT Jli1H3bl 

3) B 6eCKOHe'-IHOCTb 

4) K nOJlO)I(eHH~ Ha paCCT051HI111 3,5F OT Jli1H3bl 
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I A16 I )J,11rj:lpaKU11ei1 cseTa o6bl!CHlleTcll cneKTpa.nhHoe pa3110)J(eHI1e 

A. COJlHe'IHOrO CBeTa np113MOH. 

4/7 

E. 6e11oro cseTa, npowe,~:~wero cHa'la.na Ma.noe OTBepCTI1e, a 3aTeM - ,~:~sa 6J1113KO 

pacnOJlO)J(eHHhiX OTBepCTI-lll. 

BepHo( -hi) yTsep)J(,I:IeH11e( -ll): 

1) TOJlhKO A 

2) TOJlhKO E 
3) 11 A, 11 E 
4) Hl1 A , Hl1 E 

I A17 I KaKoe 113 yTsep)J(,I:IeHI1i1 cooTBeTCTBYeT nJlaHeTapHoi1 M0,1:1e1111 aToMa? 

1) B l.leHTpe aTOMa HaXO,[II1TCll ll,l:lpO, COCTOllll.lee 113 npOTOHOB 11 HeHTpOHOB. 

BoKpyr ll,l:lpa spall.laiOTCll 3JleKTpOHhl. KoJ111'1eCTBO npoTOHOB paBHO 

KOJ111'1eCTBY 3JleKTpOHOB. 

2) AToM npe,~:~cTaBJllleT co6oi1 map, 3anoJ1HeHHhiH 3JleKTpoHaMI1, npoToHaMI1 11 

Hei1TpOHaMI1 B paBHhiX KOJ111'-IeCTBaX. 

3) B l.leHTpe aTOMa HaXO,[II1TCll ll,l:lpO, COCTOllll.lee 113 npOTOHOB 11 3JleKTpOHOB. 

BoKpyr liApa spall.laiOTCll Hei1TPOHhl. KOJ111'1eCTBO Hei1TpOHOB pasHo o61.1.1eMy 

KOJ111'1eCTBY 3JleKTpOHOB 11 npOTOHOB. 

4) ATOM COCTOI1T 113 nOJ10)1(11TeJlhHO 3apl!)J(eHHhiX npOTOHOB 11 TaKOfO )J(e '111CJ1a 

OTPI1l.laTeJlhHO 3apli)J(eHHhJX 3JleKTPOHOB. 

I A18 I Ha p11cyHKe noKaJaHa cxeMa Hl13llii1X 3HepreTI1'1eCKI1X 

ypoBHeH aTOMa. B Ha'la.JlhHhiH MOMeHT BpeMeHI1 aTOM 

HaXO,[II1TCll B COCTOliHI111 C 3HeprHeH E2). <l>OTOHhl KaKOH 

3Hepr1111 MO)J(eT 113Jly'laTh aTOM? 

1) TOJlhKO 2 38 

2) TOJlhKO 2,5 3B 

3) mo6oi1, HO MeHhllleH 2,5 3B 

4) mo6oi1 B npe,1:1e11ax OT 2,5 ,1:10 4,5 3B 

I A19 I Ilep110,1:1 no11ypacna,~:~a ll,l:lep aTOMOB MhllllhliKa j~ As cocTaBJl»eT 

03Ha'laeT, 'ITO B npenapaTe MhllllhliKa j~ As Ha'la.JlhHOH Maccoi1 1 r 

1) BCe 113Ha'la.JlhHO 11MeBWI1eCll ll,l:lpa Mhllllhl!Ka pacna,l:lyTCll '1epe3 52 'I 

26 '1. 3TO 

2) O,[IHO ll,l:lpO Mhllllhl!Ka 113 BCeX 113Ha'la.JlhHO 11MeBllii1XCll ll,l:lep pacna,~:~aeTCll 

Ka)J(,[Ihle 26 'I 

3) np11MepHO nOJ10BI1Ha 113Ha'la.JlhHO 11MeBllii1XCll ll,l:lep Mhllllhl!Ka pacna,[laeTCll 3a 

26 'I 

4) 3a 26 'I MaCCOBOe '111CJ10 Ka)J(,[IOfO ll,l:lpa Mhllllhl!Ka yMeHhllii1TCll B,[IBOe 
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Y'II1TeJlh npo,~:~eMoHcTp11posa.n onhn, ycTaHOBKa LIJlll KOToporo npe,~:~cTaBJleHa Ha 

rj:loTorparj:l1111 (p11C. 1). CHa'!a.na OH nO,[IKJ110'111Jl KOH,[IeHCaTOp K 11CTO'IHI1KY 

Hanpli)J(eHJUJ, a 3aTeM nepese11 nepeKJliO'IaTeJlh s noJlO)J(eHI1e 2. Hanpli)J(eHI1e 

C KaryWKH 11H,I:IyKTI1BHOCTI1 nocrynaeT B KOMnhiOTepHyiO 113Mep11TeJlhHYIO 

CI1CTeMy, 11 pe3yJlhTaThl 113MeHeHI1ll Hanpli)J(eHI1ll C Te'leHI1eM BpeMeHI1 

OT06pa)J(aiOTCll Ha MOHI1TOpe (p11C. 2). 

HCTO'fBHK 

Hanp~JKeBH~ 

P11C. 1 

tn 
IU. 

~ -~-- ------
~ 3Ail0MHMT~ ~ IIACTPO~KA ·~· 

P11c.2 

qTO Ha6J110,[1a.Jl0Ch B OnhJTe? 

6JJOK KOMllhiOTepHOH 

lf3Mep11TeJJbHOH ClfCTeMbl 

1) CB060,[1Hhle 3aryxa101.1.111e KOJle6aHI1ll B KOJle6aTeJlhHOM KOHrype 

2) liBJleHI1e B03HI1KHOBeHI1ll pe30HaHCa B KOJle6aTeJlhHOM KOHrype 

3) BhiHY)J(,[IeHHhle 3JleKTpOMarHI1THhle KOJle6aHI1ll B KOHrype 

4) CB060,[1Hhle He3aryxa101.1.111e KOJle6aHI1ll B 11,[1ea.JlhHOM KOHrype 
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I A21 I Y4eHHK HCCJJe,L\OBaJl .L\BHlKeHHe wapHKa, c6poweHHoro ropH30HTaJlhHO co cToJJa. 

,[(JJ» :noro OH H3MepHJl KOOp,L\HHaThl JleT»lll,erO wapHKa B pa3Hhle MOMeHThl 

BpeMeHH ero ,L\BHlKeHH» H 3anOJlHHJl Ta6JJHU,y: 

t, c 0 0,05 0,10 0,15 0,20 
X,CM 0 11 27 35 48 
y , CM 0 1,5 4,5 11 ,5 20 

IlorpeWHOCTh H3MepeHH» KOOp,L\HHaT paBHa 1 CM , a npOMelKYTKOB BpeMeHH -

0,01 c. Ha KaKoM H3 rpa(j:JHKOB BepHo npe.L\CTaBJJeHa HaH6oJJee Bepo»THall 

TpaeKTOpH» ,[(BH)I(eHH» wapHKa? 

1) 

2) 

0 I 0 20 30 40 50 X, CM 

0,05 

0,1 

0,15 

0,2 

0,25 

~~ 
~""-- ,,., 

"'< 
l'l-.:, 
~ 

['.,., 
~ 

t, c 

0 10 20 30 40 50 X, CM 

5 
~ ~ 

10 

15 

20 

~ 
\., 

L.:: 

25 

y , cM 

0 0,05 0,1 0,15 0,2 0,25 t, c 3) 
~~h 

"' [r\ 
\ 

10 

20 

30 

1\ 
\ 

40 

50 

y , cM 

4) 0 10 20 30 40 50 X, CM 

!t---.. ......., 

10 '\. 
a, 

15 

20 

25 

\_ 
\ 

y,cM 
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lJaCTb 2 
OmBemoM K 3aiJanuRM Jmoii 'lacmu (Bl-B4) RBIIRemcR noC!leiJoBameJtbHocmb 
u.u£/Jp. Bnumume omBembt cua'IU/la B meKcm pa6ombt, a 3ameM nepeuecume 
ux B 611aHK omBemoB .M! 1 cnpaBa om noMepa coomBemcmBywm.ezo 3aiJanuR, 
llU'IUHUR C nepBOU K/lemO'IKU, 6e3 3UnRmblX, npo6e/IOB U KUKUX-IIU60 
iJonoRuumeJtbllblX CUMBO/lOB. KaJtciJyw u.uppy numume B omiJeJtbuoii 
Kllemo'IKe B coomBemcmBuu c npuBeiJeuubiMu B 611au«e o6pU3LJ.UMU. 

[!!:] Ha pHcyHKe noKaJaHa u,em. nocTOliHHoro TOKa, E 
CO,L\eplKalll,a» HCT04HHK TOKa C 3,[(C £ H ,[(Ba pe3HCTOpa: 

R1 H R2• B Ha4aJJhHhiH MOMeHT BpeMeHH KJJI04 K 6hiJl 

3aMKHyT. EcJJH KJJI04 K pa30MKHYTh, TO KaK H3MeHliTCll 

cJJe,[(yiOwHe TPH BeJJH4HHhi: TOK 4epe3 pe3HCTop R1; 

HanplllKeHHe Ha pe3HCTope R2; cyMMapHall TenJJoBall 

MOlli,HOCTh, Bhi,[(eJl»IOlll,a»C» Ha BHeWHeH u,enH? 

BHyTpeHHHM conpoTHBJJeHHeM HCT04HHKa TOKa K 
npeHe6pe4b. 

,[(JJ» KalK,[(OH BeJlHl.fHHhl onpe,[(eJlHTe COOTBeTCTBYIOll.\HH xapaKTep H3MeHeHH»: 

1) yBeJlH4HTC» 

2) yMeHhWHTCll 

3) He H3MeHHTC» 

3anHWHTe B Ta6JJHUV Bhi6paHHhie U,H<jlpbl ,[(Jl» KalK,[(OH <jJH3H4eCKOH BeJlH4HHhl . 

UH<jlphi B OTBeTe MoryT noBTOpliThCll. 

CHJJa TOKa 4epe3 Hanp»)l(eHHe Ha 
CyMMapHa» TenJJOBa» 

pe3HCTop R1 pe3HCTope R2 
MOlli,HOCTh, Bhi,L\eJlliiOlll,aliCll 

Ha BHewHei:f u,enH 

~ IlpH ,[(JlHTeJlhHOH 3KCnJJyaTaU,HH HCKyCCTBeHHOrO CnyTHHKa BhiCOTa ero nOJJfua 

Ha,[( 3eMJJei1 yMeHhWHJJach c 400 .L\O 300 KM. KaK H3MeHHJJHCh B pe3yJJhTaTe 3Toro 

CKOpOCTh cnyTHHKa, ero noTeHU,HaJlhHall 3HeprHll H U,eHTpOCTpeMHTeJlhHOe 

ycKopeHHe? 

,[(Jill KalK,L\OH BeJlH4HHhl onpe,L\eJlHTe COOTBeTCTBYIOll.\HH xapaKTep H3MeHeHHll: 

1) yBeJlH4HJlaCh 

2) yMeHhWHJlaCh 

3) He H3MeHHJlaCh 

3anHWHTe B Ta6JJHUV Bhi6paHHhie U,H<jlpbl ,[(Jl» KalK,[(OH <jJH3H4eCKOH BeJlH4HHhl . 

UH<jlphi B OTBeTe MoryT noBTOpliThCll. 

CKOpOCTh 
IloTeHU,HaJlhHall 

YcKopeHHe 
3HeprH» 
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Ha pHCYHKe noKa3aH rpa<jlHK H3MeHeHHll T 
TeMneparypbl T Bew,ecTBa npH nocTOliHHOM 

,UaBJJeHHH nO Mepe Bbi,UeJJeHH51 HM 

KOJJHlJeCTBa TenJJOTbl Q. B Ha43JlbHbiH 

MOMeHT BpeMeHH BeUJ,eCTBO HaXO.UHJJOCb B 

ra3oo6pa3HOM cocTOliHHH. KaKHe y4aCTKH 

rpa<jlHKa COOTBeTCTBYIOT KpHCTaJlJJH3aUHH 0 
BeUJ,eCTBa H OCTbiBaHHIO )J(H,UKOCTH? 

Y CTaHOBHTe COOTBeTCTBHe Me)J(.uy TenJJOBbiMH npoueccaMH H y4aCTKaMH 

rpa<jlHKa. K Ka)J(,UOH n03HUHH nepBoro CTOJJ6Ua no.u6epHTe COOTBeTCTBYIOUJ,yiO 

n03HUHIO BTOpOrO H 3anHlliHTe B Ta6JJHUV Bb16paHHble UH<jlpbl nO,U 

COOTBeTCTBYIOUJ,HMH 6yKBaMH. 

ITPOUECCbl 
A) KpHCTaJlJJH3aUHll Bew,ecTBa 

E) ocTbJBaHHe )J(H.UKOCTH 

A 

yqACTKH rPA<I>HKA 

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

E 

Y CTaHOBHTe COOTBeTCTBHe Me)J(.UY <jlH3H4eCKHMH BeJJH4HHaMH H <jlopMyJJaMH, no 

KOTOpblM HX MO)J(HO paCC4HTaTb (A - ,UJJHHa BOJJHbl <jlOTOHa, E - :meprHll <jlOTOHa, 

h - nOCTOliHHall IlJJaHKa, C - CKOpOCTb CBeTa B BaKyyMe). K Ka)J(,UOH n03HUHH 

nepBoro CTOJJ6Ua no.u6epHTe COOTBeTCTBYIOUJ,yiO n03HUHIO BTOporo H 3anHlliHTe 

B Ta6JJHUY Bb16paHHble UH<jlpbl nO,U COOTBeTCTBYIOUJ,HMH 6yKBaMH. 

<I>H3IfqECKHE BEJilfqlfHbl 
A) 4acToTa <jloToHa 

E) HMnynbc <jloToHa 

A 

1) E 
h 

2) .£ 
E 

3) .1 
h 

4) 11. 
A 

<I>OPMYJlbl 
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3aiJanuR •tacmu 3 npeiJcma6!1RIOm co6oii 3aiJa'lu. PeKoM.eniJyemcR npo6ecmu 
ux npeiJ6apume.nbnoe pemenue na 'lepHo6uKe. llpu 6btnO!IHenuu 3aiJanuii 
(A22-A25) 6 6!laHKe om6emo6 .H!! 1 noiJ noM.epoM. 6btnO!IHReM.ozo BaM.u 3aiJanuR 
nocma6bme 3HaK «X» 6 K!lemo'l«e, noM.ep «omopoii coom6emcm6yem HOM.epy 
6bl6pannozo BaM.u om6ema. 

I A22 I ropH30HTaJlbHO pacnOJJO)J(eHHall HeBeCOMall npy)J(HHa )J(eCTKOCTbiO k = 1000 HIM 
HaXO,UHTCll B He,Ue!jlOpMHpOBaHHOM COCTOliHHH. 0,UHH ee KOHeU 3aKpenJJeH, a 

.upyroll KacaeTcll 6pycKa Maccoll M = 0,1 Kr, Haxo.ullw,erocl! Ha ropH30HTaJlbHOH 

nOBepXHOCTH. EpyCOK C,UBHraJOT, C)J(HMall npy)J(HHY Ha fu: = 1 CM, H OTnycKaiOT. 

KaKoil 6y.ueT MaKCHMaJlbHall cKopocTb 6pycKa? TpeHHe He Y4HTbJBaTb. 

1) 1 Ml c 2) 2 Ml c 3) 0,5 Ml c 

I A231 Bo BpeMll onbJTa a6coJJJOTHall TeMneparypa p, 1o4rra 

Bo3.uyxa B cocy.ue He MeHl!JJacb, H OH 

nepellleJJ H3 COCTOliHHll 1 B COCTOliHHe 2 6 
(eM. pHcyHoK). KpaH y cocy.ua 6b1Jl 3aKpblT 

HenJJOTHO, H CKB03b Hero MOr npocalJHBaTbCll 

N2 
Bo3.uyx. PacclJHTailTe OTHOllleHHe N 4HCJJa 

I 

MOJJeKyJJ rma B cocy.ue B KOHUe H Ha4aJJe 

onbJTa. Bo3.uyx C4HTaTb H.UeaJlbHbJM ra30M. 
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I A24 I B uenH, 

aMnepMeTp 

pe3HCTop R2. 

1) 2 A 
2) 4 A 
3) 6 A 
4) 8 A 

1 
2) -

4 

H306pa)J(eHHOH Ha 

noKa3bJBaeT 8 A. 

3) 6 

pHCYHKe, 

Hail.UHTe 
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H.UeaJlbHbiH 

TOK 4epe3 

4) 2,5 Ml c 
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EAIIIHbl~ rOcyAapCTB6HHbl~ 3K3aMeH , 2013 r. <ll~3~KA 717 

m 
,lJ,se 'laCTJ.Il.J,bl, 11Mei0Il.l11e OTHOllleHI1e MaCC _I = 4, SJleTeJll1 S O,[IHOpO,[IHOe 

m2 

MarHI1THOe nOJle nepneH,[II1KYJJ5IpHO Jli1HI15IM MarHI1THOH 11H,[IyK1..11111 11 ,[ISI1)((YTC51 

no OKPY)((HOCTliM. Onpe,~:~eJJI1Tb OTHOllleHI1e 3apli,[10s !!..1... eCJJI1 OTHOllleHI1e 
q2 

T 1 
nep110,[10S o6pall.leHI151 3TI1X 'laCT11U __l_ =-. 

T2 2 

1) 1 2) 2 3) 6 4) 8 

llo;moe pemeHue 3aOa't Cl-C6 Heo6xoOuMo 3anucamb 6 6JlaH«e om6emo6 .M! 2. 
llpu ofjJopM!leHuu pemeHUR 6 6JlaH«e om6emo6 .M! 2 3anumume cHa'taJla HOMep 
3aOaHUR (Cl, C2 u m. o.), a 3ameM pemeHue coom6emcm6ytoUI,eii 3aOa'tu. 
Om6embt 3anucbt6aiime •ti!m«o u pa36op•tu6o. 

~ ,IJ,se nopu1111 o,~:~Horo 11 Toro )((e 11,[1eaJJbHoro raJa 

1130TepM11'1eCKI1 paClll11p5110TC51 np11 O,[IHOH 11 TOH 

)((e TeMneparype. lboTepMbi npe,~:~cTasJJeHbl Ha 

p11cyHKe. Ilo4eMy 1130TepMa I JJe)((I1T sbillle 

1130TepMbl II? 0TseT no5ICHI1Te, yKaJas, KaKHe 

<j>l13114eCKI1e 3aKOHOMepHOCTI1 Bbi 11CnOJJh30SaJJI1 

,[IJlll 06oliCHeHI151. 

p 

0 v 

lloJIHoe npa6UJlbHoe pemeHue KaJICOoii U3 3aOa•t C2-C6 OOJIJICHO cooepJICamb 
3a«OHbl u fjJopMyllbl, npUMeHeHue «omopblX Heo6xoOuMo u oocmamo'tHO OJIR 
pemeHUR 3a0a'tu, a maKJICe MameMamu~tect<ue npeo6pa3o6aHuR, pac~ti!mbt c 
'lUCJleHHblM om6emoM u npu Heo6xoOuMocmu pucyHo«, noRCHRtoUI,Uii 
pemeHue. 

ITD CHapliA Maccotl 2m, ,[ISI1)((Yil.II1HC51 co cKopoCTbiO u0 , pa3phmaeTCll Ha ,~:~se pasHbie 

4aCTI1, O,[IHa 113 KOTOpbLX npO,[IOJl)((aeT ,[ISf.l)((eHI1e no HanpasJJeHHIO ,[ISf.l)((eHI1ll 

CHapll,[la, a ,1:1pyra51 - S npOTI1SOnOJl0)((HYIO CTOpOHy. B MOMeHT pa3pbiSa 

CYMMapHall KI1HeTI1'1eCKall 3Hepr1151 OCKOJlKOS yseJJI1'111SaeTC51 3a C4eT 3Hepr1111 

S3pb1Sa Ha SeJli1411HY !i£. CKOpOCTb OCKOJlKa, ,[ISI1)((Yil.lerocll no HanpasJJeHI110 

,[ISI1)((eHI151 cHapll,[la, pasHa u1• Hat1,1:111Te liE. 
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0,[111H MOJlb aproHa, HaXO,[Illll.II1HC51 S U11Jli1H,[Ipe np11 TeMneparype 1J = 600K 11 

,~:~asJJeHI111 p1 = 4 ·105 ITa, paclll11plleTC51 11 o,~:~HospeMeHHO oXJJa)((,[laeTcll TaK, 'ITO 

ero ,~:~asJJeHI1e np11 paClll11peHI111 o6paTHO nponopu110HaJJhHO Ksa,~:~pary o6oeMa. 

KoHe'IHOe ,~:~asJJeHI1e raJa p2 = 105 ITa. Ha KaKyiO seJJI1'111HY 113MeHI1JlaCh 

SHyTpeHH5151 3HeprH51 aproHa S pe3yJlbTaTe paClll11peHI151? 

~ B 3JleKTp11'1eCKOH cxeMe, noKa3aHHOH Ha p11CYHKe, 

KJJIO'I K 3aMKHyT. 3,1J,C 6aTapetiK11 [ = 12 B, 

OTHOllleHI1e 

6ampetiK11 

k = !:... = o2 R , . 

seyTpeHHero conpoTI1SJleHI151 

K COnpOTI1SJleHI110 pe311CTOpa 

IlocJJe pa3MbiKaHI151 KJJIO'Ia K 

r,£K:n Li____j-c 
S pe3yJlbTaTe pa3p51,[1a KOH,[IeHCaTopa Ha pe311CTOpe Sbi,[IeJ15IeTC51 KOJll14eCTSO 

TenJJOTbl Q = 10 MK,lJ,)((. HaH,[II1Te eMKOCTb KOH,[IeHCaTOpa C. 

Y CJlOSI1MC51 C411TaTb 11306pa)((eHI1e Ha nJJeHKe <j>OTOannapaTa pe3KI1M , eCJll1 SMeCTO 

11,[1eaJJbHOrO 11306p~eHI151 T04KI1 Ha nJJeHKe nOJJy'laeTCll 11306pa)((eHI1e nliTHa 

,[111aMeTpOM He 6oJJee 0,05 MM. Il03TOMY eCJll1 06oeKTI1S HaXO,[II1TC51 Ha <j>OKYCHOM 

paCCT05IHI111 OT nJJeHKH, TO pe3KI1MI1 C411TaiOTC51 He TOJlbKO 6eCKOHe4HO 

y,~:~aJJeHHhie npe,~:~MeThi , HO 11 see npe,~:~MeThi, HaxO,[Illll.ll1ecll ,[laJJhllle HeKoToporo 

paCCT05IHI1ll d. 06oeKTI1S 11MeeT nepeMeHHOe <j>oKyCHOe paCCTOliHI1e. flp11 3TOM 

paCCT05IHI1e, Ha KOTOpOe OH HaCrpOeH (s ,[laHHOM CJJY'Iae oo), He 113MeHlleTC51. flp11 

«OTHOCI1TeJlbHOM OTSepCTI111» a = 4 MI1HI1MaJJbHOe paCCTOliHI1e, Ha KOTOpOM 

npe,[IMeTbl noJJy4aiOTCll pe3KI1MI1, MeHlleTCll (np11 113MeHeHI111 <j>oKyCHOrO 

paCCT05IHI151 06oeKTI1Sa) OT 12,5 ,[10 50 M. ( «0THOCI1TeJlbHOe OTsepCTI1e» - 3TO 

OTHOllleHI1e <j>oKyCHOrO paCCTOliHI1ll K ,[111aMeTpy SXO,[IHOrO OTSepCTI1ll 06oeKTI1Sa.) 

B KaKOM ,1:111anaJoHe 113MeHlleTCll <J>oeycHoe paccTOliHI1e o6oeKTI1sa? Ilp11 pac'leTax 

C411TaTh o6oeKTI1s TOHKOH Jli1H30H. C,~:~eJJat!Te p11cyHOK, noliCHliiOil.I11H 

o6pa3osaHI1e nliTHa. 

YposHI1 3Hepm11 3JJeKTpoHa s aToMe so,~:~opo,~:~a 3a,~:~aJOTCll <J>opMyJJotl 

E 11 =- 13;6 3B, r,~:~e n = 1, 2, 3, . Ilp11 nepexo,~:~e aToMa 113 cocTOliHI151 £ 2 s 
n 

COCTOliHI1e £ 1 aTOM 11CnycKaeT <j>OTOH. flonas Ha nosepXHOCTb <j>OTOKaTO,[Ia, <j>OTOH 

Sbi611saeT <j>OT03JleKTpOH. qaCTOTa CSeTa, COOTSeTCTSYIOil.lall KpaCHOH rpaH11Ue 

<j>OT03<j><j>eKTa ,[IJ151 MaTep11aJJa nosepXHOCTI1 <j>oTOKaTO,[Ia, YKp = 6·1 014 ru. qeMy 

pasHa MaKC11MaJlbHall S03M0)((Hall KI1HeTI14eCKall 3Hepr1151 <j>OT03JleKTpOHa? 
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