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TunoBeie BapuaHThI 3aJJaHUH JUISI KOHTPOJIBHON PaOOTHI:
Pa3zgen «Ontuka»
1 BapuanT

1. /IBa B3aMMHO NEPNEHANKYISPHBIX JIyya MaJaloT Ha MOBEPXHOCTh BOAbL [lokazaTens MpeaoMIICHHs BOIbI
1,33. Yron magenus ognoro u3 iydeit 30°. Kakum OyneT yros Mexay Jrydamu B Bojie?

2. Onpenenure, BO CKOJBKO pa3 M3MEHHTCS IIMPUHA WHTEP(PEPEHINOHHBIX IOJIOC HAa HKPAaHE B OIBITE C
3epkanamu Openerns, ecnu pruoneToBsiii cBeTOPMIbTP (A=0,4 MKM) 3aMEHUTH KpacHBIM (A=0,7 MKM).

3. OmpenenuTe 4MCIO WTPUXOB Ha 1 MM TUGPAKIMOHHOW pEIIeTKH, eciu yriry ¢=30° COOTBETCTBYEeT
MaKCHMYM YETBEPTOTO MOPSIKA UTI MOHOXPOMATHIECKOTO CBETA C JITMHOM BOMHBI A=0,5 MmKrM.

2 BapuaHT

1. JIyu magaer Ha rpaHuily pasnena AByx cpen mox yriiom 30°. IlokazaTenb mpenoMIieHUs] IEPBOW Cpelibl
2,4. OmnpenenuTe Moka3aTeslb NPEJIOMIICHHS BTOPOM Cpelbl, €CIM MPEIOMIICHHBIM UM OTPAXCHHBIA JTydd

MEPIEHANKYISPHBI APYT APYTY.

2. YcranoBka [uia HaOmromeHuWs: Kojel HproToOHa ocBemaeTcss MOHOXPOMATHYECKAM CBETOM C JITHHOM
BOJMHBI A=0,6 MKM, TagaroliiM HOpMaIbHO. [IpOCTpaHCTBO MEXAy JMH30H M CTEKISIHHOM IIACTHHKOM
3aIOJTHEHO KHUJKOCTHIO, HAOJIOJICHNE BEICTCS B NMPOXOISIIEM cBeTe. Pammyc KpuBU3HBI THH3BI R=4 M.
Onpenenure noxa3aTesb NPEIOMIICHHS KUAKOCTH, €CIIM PAANYC BTOPOTO CBETJIOTO KoJybla r=1,8 MM.

3. Ha mens mmpunoit a=0,1 MM namaeT HOpMaTbHO MOHOXPOMATHYECKUH CBET C JTMHOM BOJHBI A=0,6 MKM.
DkpaH, Ha KOTOpoM HaOmomaercs AUPPAaKIUOHHAS KapTHHA, PACIOJIOKEH TMapauielbHO IIeTH Ha
paccrostann /=1 M. Omnpenenurte paccTossHUE b MEXIy NEepBbIMH JU(PAKIMOHHBIMA MHHUMYMaMH,
PAacCIIOIOKEHHBIMHE IO 00€ CTOPOHBI IEHTPAILHOTO (hpayHTOhepoBa MaKCUMyMa.

3 BapuaHT



1. Temo B opme KOHYCa C YIJIOM MEXKIY €ro OChI0 M 00pasyromeil paBHbIM 60°, MOTPY3WIN HEIUKOM B
MPO3paYHYIO >KUIKOCTh BepIIMHON BHM3. [Ipu 3TOM OGOKOBYIO MOBEPXHOCTH HENB3s BUACTb HU U3 OJHOU
TOYKH MPOCTPAHCTBA HaJ MOBEPXHOCTHIO KUAKOCTH. KakoB mokaszarenb NpenoMiIeHUs KUIKOCTH?

2. YcraHoBka i HaOmopeHus kosenm HproToHa ocBemaeTrcss MOHOXPOMATHYECKHM CBETOM ITaIarOIIHM
HOpManbHO. IIpyW 3amoJIHEHWH NPOCTPAHCTBA MEXKIAY JIMH30M M CTEKISIHHOM IUTACTUHKOW IPO3pavyHOM
XKHUAKOCTBIO PaJWychl TEMHBIX KOJIEI] B OTPaXCHHOM cBeTe yMmMeHblWiauch B 1,21 pasza. Ompenenure
MOKAa3aTeNb MPEIIOMIICHUS KU IKOCTH.

3. Ha mudpaknuonnyro penretky JiuHOU /=15 MM, comepxamyro N=3000 mTpuxoB, MagacT HOPMAIBHO
MOHOXPOMAaTHIECKHIA CBET C JIMHOHN BOJMHBI A=550 HM. Onpenennure YUCIO MAaKCHMYMOB, HAOJIIOIaeMbIX B
CTEeKTpe TU(PPaKIUOHHON PEIICTKH.

4 BapuaHT

1. KakoBa momkHa ObITh MUHUMAIBHAS JJTHHA CTOPOHBI KBaJPaTHOTO TUIOTA, YTOOBI C HETO HE ObUT BUICH
KaMeHb, HaXOJAIMICS Toj cepenuHoi miota? ['myOnHa Bojgoema 1,5 M, mokaszaTellb MPETIOMIICHUST BOIBI
1,3.

2. Jlns m3MmepeHHs TOKas3aTess MpeJoOMIICHUS aMMHaka B OJHO W3 IUied mHTepdepomerpa MaiikenbcoHa
MOMEIIEHA 3aKPhITast C 00ENX CTOPOH OTKAYEHHAs IO BEICOKOTO BaKyyMa CTEKJSIHHAs TpyOka JIHHOM 15 cM.
[Mpu 3anmonHEeHWM TPYOKHM aMMHAakOM HHTep(epeHIMOHHAas KapTHHA IS JUIMHBI BOJHBI A=589 HM
cmecTriiach Ha 192 nmonocel. OnpenenuTe Moka3aTeinb NPEIoMICHUs aMMHUaKa.

3. Ha mens mmpunoit a=0,1 MM namaer HOpMaJIbHO MOHOXPOMATHUECKHI CBET C JUTMHOW BOJHBI A=0,5 MKM.
JudpakmonHas KapTHHa HAaONIOZAeTCs Ha DKpaHe, PAcIOJIOKEHHOM MapawiensHo mend. Onpepenure
paccrostHre / OT IeTH 710 YKpaHa, eCIM MHPUHA IEHTPAIBHOTO AU(PAKIHOHHOTO MaKcCuMyMa h=1 cm.

Paznen «KBantoBasi pusuka»
1 BapuaHT

1. MomHoCcTh M3MydeHHs abcomoTHO 4epHoro Tena N=34 kBrt. Halitn Temmeparypy 3TOrO Tena, €CiH
W3BECTHO, YTO €T0 MOBEPXHOCTH S=0,6 M2

2. JlniHa BOJHBI CBETA, COOTBETCTBYIOIIAs KpacHOW TpaHuie (GoTodddexra, a1 HEKOTOPOTO MeTajuia
M=275 um. Haiitu paboTy BbIXona A SIEKTPOHA W3 METAJUIAa, MAKCUMAIBHYIO CKOPOCTh Vmax AJIEKTPOHOB,
BBIPHIBAEMBIX M3 METAJUIa CBETOM C JUIMHON BOJHBI A=180 HM, 1 MakKCHMaJIbHYI0 KHHETHUYECKYIO YHEPTHUIO
Wmax JIIEKTPOHOB.

3. OnpenemuTh SHEPTHIO CBA3H fpa aToMma rejus »*He. Macca HeiftpansHoro atoma renus pasHa 6,6467-10°

27 KT

2 BapuaHT

1. Haiitu Temneparypy T TIeuH, €CIIM M3BECTHO, YTO M3JIydeHHE M3 OTBEpPCTHsS B Hel muomanpio S=6,1 m’
uMeeT MOmHOCTh N=34,6 Bt. M3my4uenne cuutats OJM3KUM K H3IIy9eHHIO a0COJIIOTHO YEPHOTO Tela.



2. HaiitTi 9acTOoTy Vv CBeTa, BBIPHIBAIOUIETO W3 METAJIa JEKTPOHBI, KOTOPHIE TMOJTHOCTHIO 33J€pIKHUBAIOTCS
pasHocThio noTeHnuanos U=3 B. ®oTospdexT HaunHaeTcs Ipy yacToTe cBeta vo=6-10'* I'u. Haiitu paGoTy
BBIXOJ1a A DIIEKTPOHA U3 METalIa.

3. Onpenenuts Maccy M30ToHa 7'°N, eclU U3MEHEHHME Macchl Mpu oOpa3oBaHUM 7°N sApa COCTaBISET
0,2508-102"kr.

3 BapuaHT

1. Kakyro momHocTh u3nmydenust N umeer Conune? Wznydenne ConHLa cUuTaTh ONM3KUM K HU3IIYyYCHHUIO
abcomoTHO yepHoro Tena. Temneparypa nosepxuoctu Comnna 7=5800 K.

2. Haiitu 3amep KuBAIONIyI0 Pa3HOCTh MOTEHIMANOB U AN 3JIEKTPOHOB, BBIPHIBAEMBIX TIPH OCBEIICHUHU
KaJIAsl CBETOM C JJIMHOM BOJHBI A=330 HM.

3. Ilpu oTpeiBe HeiiTpoHa oT sApa renus 2*He o6pasyeTcs aapo »°He. OnpeenuTs SHEPIUIO CBA3H, KOTOPYIO
HeoOXOJUMO JUIs STOTO 3aTpaTHTh. Macchl HeHWTpaibHbIX atoMoB 2*He m2’He COOTBETCTBEHHO pPaBHBI
6,6467-10"* kr u 5,0084-107 k.

4 BapuaHT

1. Kakyro sHEpreTH4ecKylo CBETUMOCTh R, IMeeT aOCOIIOTHO YEPHOE TEJO, €CIIM MAaKCHMYM CIIEKTPAIbHON
TUIOTHOCTH €T0 SHEPTETUUECKO CBETUMOCTH MPUXOIUTCS Ha UTMHY BOJHBI A=484 HM?

2. ®otoHbI ¢ >HEprHel £€=4,9 5B BBIPBHIBAIOT MEKTPOHBI U3 MeTauia ¢ padortoil Beixoma A=4,5 >B. Haiitu
MaKCUMAaJIbHBIA UMITYJIBC Pmax, IEPEIABAEMBIN MOBEPXHOCTU METAIIIA IIPH BBUIETE KAXKIOTO AJIEKTPOHA.

3. DHeprusi cBsi3u Ecy sipa, COCTOSILETO M3 TPeX MPOTOHOB M YeThIpeX HEHTpoHOB, paBHa 39,3 M»sB.
Omnpenenuts Maccy m HEUTPAIBHOTO aTOMa, 00JIAIAIOIIETO STUM SIIPOM.

dram: NMpoBE€ACHUE l'lpOMG)KyTO‘lHOﬁ aTreCTallum 1o J1MCUHMIIJIMHE

3amanue I TOKa3aTesis OICHUBAHUSI TUCKPUTITOpA «3HACT Bun 3aganus

Paznen «Onrukay TEOPETUIECKU I
1. YpaBHEHUE BOJHEI. YpaBHEHHE TIOCKOM, CepruuecKoi n
LWJIMHIPHAYECKOI BOJIH.

2. Jluneiinoe BoiHOBOE ypaBHeHue. OO1iee BOJIHOBOE
ypaBHEHHUE.

3. BonHOBOE ypaBHEHHE 3JIEKTPOMAarHUTHOM BOIHBI. [lockas
3JeKTpoMarHuTHast BojHa. CBsi3b MTHOBEHHBIX 3HaYeHul E u
H.

4. DHeprus 31eKTPOMarHUTHON BoJHBL mmynbe
3NIEKTPOMArHUTHON BOJIHBI.

5. Dddexr Jormrepa 1t SIEKTPOMArHUTHBIX BOJH.

6. LlIkana snekTpoMarHuTHEIX BOJIH. KpuBas Bugumoctu.
ITokazaTtens npenomiiennsi. UHTEHCHBHOCTD BOJHBI. BHib
CBETOBBIX BOJIH.

7. DneKTpoMarHuTHas BOJIHA Ha TPaHUIE pa3zena.
CooTHOMICHUS MEXKTy aMIUTHTYIaMu U (hazamu.
Koaddunmentsr oTpakeHus ¥ IPOITyCKaHUSI.




8. 3akoHbl reomerpuueckoit ontuky. [IpuHunn Gepma.
CBoiicTBa TOHKOM JIMH3BL.
9. OcHOBHO# NMPUHIUT UHTEP(PEPEHIIMOHHBIX CXEM. Y CIIOBHE
MaKCUMyMa ¥ MUHAMYyMa 1ipu uHTepdepenimn. [lnpuna
uHTEpepEeHIIMOHHOH MOJIOCHL.
10. KorepentHocts. JlnHa korepeHTHOCTU. Bpems
KorepeHTHOCcTH. [llupuHa KorepeHTHOCTH.
11. UnTepdepennmonnsie cxembl. bunpuzma Openerns.
buzepkana ®penens. bununza buiie.
12. aTepdepennus cBeTa Npu OTPAKEHUH OT TIIOCKUX
m1acTuHOK. [lnockonapannensHble acTUHKU. KimmHOBUAHBIE
wiactuHku. Konbua HetoTona. [IpocBeTnenne onTuky.
13. UnTepdpepomerp MaiikenbcoHa.
14. Iudpaxuus ceeta. [Tpuammmn [rolirenca- Openens.
15. Judpaxmus Openens Ha KpYriaoM OTBEPCTUH. 30HBI
Openensa. Cnupans Openens. [lstao [lyaccona. 3onHas
IJTACTUHKA.
16. Judpaxuus Opayarodepa. Judpakuus Opayarodepa Ha
KpyriioMm oTBepcTuu. Audpakmust oT MHOKECTBA OTBEPCTHH.
17. Dudpaxus Opayarodepa Ha menn. Y caoBue
MUHUMYMOB. PacnipeienieHre HHTEHCUBHOCTH.
18. dudpaxnronHas penietka. [ 1aBHbIE MAKCHMYMEI.
WuTtepdepeHonabIe MUHIMYMBL. VIHTEHCHBHOCTD TJIaBHBIX
MaKCHMYMOB.
19. IndpaximonHas pacxoAMMOCTh Iydka. Pa3permaromnias
CIIOCOOHOCTh 00BeKTHBA. JM(paknOHHAs pemeTKa Kak
CIIEKTPaJIbHBIN PHOOP.
20. Indpaxius Ha TPOCTPAHCTBEHHOM perIeTke. Y CIOBHS
Jlays. ®opmyna bparra-Byneda.
21. lonspuzauus ceera. Bunpl nonspusanuu. EcrecTBeHHbII
cseT. [lomsapuzaropel. CteneHs nonsgpusanuu. 3akoH Mamtoca.
[Monspu3zanus npu OTpaskeHUU U MPETOMIICHUH.
22. JIsoitHoe myuenpenomueHue. OTHOOCHBIE KPUCTAIUTHI.
Juxponsm. [1oBepXHOCTH JTydEBBIX CKOPOCTEH.
23. Cynepno3unus moJspru30BaHHBIX BOJH.
JBynpenomisomas miacTuHKa. AHaIU3 NOJISIPU30BAHHOTO
CBeTa.
24. NnaTepdepeHs moaspru30BaHHBIX BOJH.
25. UckyccTBeHHOE JBOMHOE JIydenpeoMIICHHUS.
AHuzoTponus npu aepopManusix AHH3OTPOIIHS B
3NEKTPUYECKOM ToJie. BpaleHne HanpaBieHus INHEHHON
MOJIIPU3AL UK.
26. Iucniepcus cBeta. Kiaccuueckas Teopusi AUCTIEPCHU.
27. BonHoBo# nakeT. [ pynmnoBasi CKOpOCTb.
28. Ilornomenwue ceera. 3akoH byrepa. Kosdpumment
nornomienns. Paccesaue ceeta. 3akoH Panes. [lonspuzamms
paccestHHOTO cBeTa. MOJIEKyIsIpHOE paccesHue.
29. Uznyuenue BaBunosa-UYepeHkona.

Paznen «KBanTOoBas pusmka»
1. TeroBoe u3neuenue. [Ipodrema TEMIOBOTO N3TydEHHS.
3akon Credana-bopiMana. 3akoH cMmemeHus Buna.
®opmyna Panes-xxnaca. @opmyna [lnanka.
2. ®oroaddekt. CreToBbIe KBaHTHI. OCHOBHBIE
3akoHOMepHOCTH GoTordpdexra. Dopmyna DiHIITEHHA.
3. TopMO3HOE pEHTI€HOBCKOE n3inydeHue. GOTOHBI.
KopnyckynsapHo-BOIHOBO Jyanu3m.




4. Dpdexr Kommrona. Teopus apdexra Komnrona.

5. Slnepnas monens aroma. @opmyna Pezepdopaa. [Iposepka
dopmynsr Pesepdopaa.

6. CnexkrpanbHbie 3akoHoMepHOCTH. [loctynaTst bopa.
Onsitel @panka-I'epua.

7. BopoBckas Mozens aroma Bogopoa. CrekTpaibHble TUHUN
BOJIOPOJIOTIOA00HBIX CUCTEM. MarHUTHBIM MOMEHT aToMa
Bogopoaa. Hegocratku Teopun bopa.

8. BomHoBBIE cBOticTBA yacTutl. I nmotesa ne-bpoiins.
DKcrepuMEHTabHBIE TIOITBEP KIACHHS TUIIOTE3bI Jie-bpois.
9. Ilpunnun HeonpeneneHHOCTH. COOTHOMIEHUS
HeomnpeaeneHHocTed. OnbIT co mensio. Pazmep atoma
BOJIOPOJA.

10. CocrositHue yacTuLbl B KBaHTOBOU Teopuu. [IpuHnumn
cynepno3unuu. Ypasaenue Hlpénunrepa. Craunonapusie
cocrosiHus. KBantoBanue.

11. Yactuua B npsiMOyrosipHOM siMe. KBaHTOBBIN
rapMOHUYECKUN OCLMIIISTOP.

12. lorennmanbueie 6apbepbl. TyHHETBHBIH dPPEKT.

13. Oneparopsl ¢pusznyeckux BemurH. CpeTHUe 3HAYCHHUS
¢m3naecknx BenmarH. OCHOBHBIE MOCTYIAThl KBAHTOBOM
Teopun. COOCTBEHHBIE COCTOSHHUSL.

14. KBanTOBaHME MOMEHTA UMITyJIbca. MOMEHT UMITYJIbCA.
Monyne MoMeHTa uMnyjbca. [Ipuexus MoMeHTa UMITyJIbCa.
15. KBanToBanue atomMa Bonopoaa. KpaTHOCTE BBIPOXKICHHUS.
CumBoinbl cocrosiaud. Pacnpenenenue mioTHOCTH
BEPOSITHOCTH.

16. YpoBHHM U CHIEKTPHI WIETOYHBIX MeTaioB. [IpaBuna
otbopa.

17. Cnun snextpoHa. [1oHbBIII MOMEHT UMITYJIBCA SJEKTPOHA.
ToHkas CTpyKTypa CIEKTPalbHbIX JINHUM.

18. Mexannueckuif MOMEHT MHOTO3JIEKTPOHHOTO aToOMa.
Crnoxenue yriaoBbIXx MOMEHTOB. Tumsl cBsi3u. [IpaBuna
otbopa.

19. punamnun [aym. [lepuoanyaeckas cucreMa dJIeMEHTOB
Menneneesa. [Ipasmino XyHna.

20. XapakTepuCTUYECKHE PEHTIEHOBCKUE CIIEKTPHL. 3aKOH
Mos3nu. OcoGeHHOCTH cTieKTpa nornonieHus. ToHKas
CTPYKTYpa PEHTI€HOBCKUX CIIEKTPOB.

21. MarauTHbIit MOMEHT aroMa. OpOUTaIBHBIN MarHUTHBIN
MomeHT. OnbiThl LlTepHa u ['epnaxa. CiiHOBBIM MarHUTHBIN
MOMEHT. [10JIHBI MAarHUTHBIA MOMEHT.

22. Dddexr 3eemana. Ipdpexr [Tamena-baka. DnekTpoHHBIN
MapaMarHUTHBIA PE30HAHC.

23. CocraB sapa. XapakTepUCTHKH aTOMHOTO sifjpa. Pazmepbl
SIEP.

24. Macca u 3Heprus CBS3U sapa. Y 1eJbHas SHEPT U CBA3H.
25. OcoOeHHOCTH SEePHBIX CHI. MeXaHU3M B3aMMOJICHCTBHUS
HYKJIOHOB. Moaenu siaep.

26. PannoaktuBHOCTh. OCHOBHOM 3aKOH PaJMOAKTUBHOTO
pacnana. OCHOBHBIE TUIIBI PAIMOAKTUBHOCTH.

27. Dddextr Meccbayapa.

28. SlnepHbie peakuu. DHEPTUS PeaKui. DHEpTeTHIeCKast
cxema siepHo# peakmuu. [Topor peaknun.

29. DnemenTtapuble yacTulpl. DyHaamMeHTaIbHBIC
B3aUMOJICVCTBHS.




30. Cucremaruka 3JieMeHTapHBIX 9acTuIl. bo3oHbI 1
(depmuionsl. Bpems xxu3nu. [lepeHOCUNKH B3aUMOICHCTBUSI.
JlenTonsl. Anponsl. Me30HBI.

31. YacTuIbl ¥ aHTHYACTHUIIEI. AHHUTHJISIUS U POXKICHIE
nap.

32. 3akoHsl coxpanenus. bapuonHsiit 3apsia. JlenTonnsle
3apsanbl. Ctpannocts S. [lapm (ouaposanue) C u kpacora
(npenects) b.

33. KBapkoBasi MOJI€NTb aIPOHOB.

3aI[aHI/Ie JJIA IOKa3aTeJid OUCHUBAHUSA TUCKPHUIITOPA «Ymeer»

Bug 3agannsa

Paszgen «Onrukay»

«V3yuenne sBIeHUs MHTEPPEPEHIINHI CBETA C TOMOIIBIO
ounpuzmel Openens»

«Uzyuenne nmudpakiun OpayHrodepa OT OJHOH TSI
«V3yueHne SBICHUS TOISIPU3AIIIH CBETa»

«3ydeHne CBOMCTB JTA3€pHOTO U3ITydEHUSD)

Paznen «KBanTOoBas usmka»

«V3yueHne 3aKOHOB U3TydeHHs a0COTIOTHO YEPHOTO TeIa
«W3yuenne 3ak0HOB BHEIIHETO (POTOIPPEKTa»
«OmnpeneneHne NOTEHINANA BO30YKICHHUS KPUTITOHA METOZIOM
®panka u ['epra»

«CooTHOIIECHHE HEOTPEIETICHHOCTEH It (HOTOHOBY
«V3ydeHne moTomeHns raMMa-u3JTydeHHsI B BEIIECTBE)»

MIPaKTHY €CKUI

3aganue s IoKas3aress OIeHMBaHUS JUCKpUIITopa «Bruameer»

Bupg 3agannsa

Paszgen «Ontukay

1. Paccrosaue d mexny aByms miensimu B ombite FOHra paBHO
1 MM, paccrosHMe [ OT 1Imened 10 DJKpaHa pPaBHO 3 M.
OnpenenuTs [UIMHY BOJHBI A, HCIYCKa€MOW HCTOYHHUKOM
MOHOXpPOMAaTHYECKOTO CBETa, €ciM InMpuHa b  mosoc
nHTep(epeHIny Ha SKpaHe paBHa 1,5 MM.

2. Ha mpubHy10 mieHky (n=1,3 ), HaxoIsAUIyIOCsS B BO3IYyXeE,
MajiaeT HOPMAIBHO MYYOK Jydeil Oemoro cmera. [Ipm kakoi
HaMMEHBIIEH TONIMHE d TUICHKH OTPaXEHHBIH CBET C JUTMHOU
BONMHBI A=0,55 MKM OKakeTcs MaKCHUMAaJbHO YCHJICHHBIM B
pe3ynbrare uHTephepeHmn?

3. Ha menp wmmpuno#t ¢=0,05 MM mnagaer HOPMAaJIbHO
MoHOXpomaTtHyeckuid cBet (A=0,6 MkMm). OmnpenenuTs yroma o
MEXIYy TIepBOHAYaJbHBIM HAMNpaBiICHUEM IMydKa CBeTa H
HalpaBICHHEM Ha YETBEPTYI0 TEMHYIO JH(PPaKIHOHHYIO
HOJIOCY.

4. Yron bpiocrepa op mpuM mageHUH CBETa M3 BO3JyXa Ha
KpUCTall KaMeHHOHM comm paBeH 57°. OmpenenuTs CKOPOCTh
CBETa B 9TOM KpHUCTaJIE.

5. Bo ckombko pa3 ocna0nsercss HHTCHCUBHOCTH CBETA,
MIPOXOJISLIETO yepes JiBa HUKOJIA, IIJIOCKOCTH
MPONYCKaHUAKOTOPBIX 00pa3yroT yroa a=30°, ecid B KaKIOM
W3 HUKOJEW B oraenbHocTH Tepsercss 10 % WMHTEHCHMBHOCTH
MaJarolIero Ha Hero cBera?

6. Ha menp wmmpunoit ¢=0,05 MM mnagaer HOPMAaJIbHO
MoHoXpomartniyeckuid cBetr (A=0,6 mxm). Ompenenurp yroia @

MIPaKTHY €CKUI




MEXIy TIepBOHAYaJbHBIM HAMNpaBiICHUEM IMydKa CBeTa H
HalpaBICHUEM Ha YETBEPTYI0 TEMHYIO AU(PPaKIUOHHYIO
HOJIOCY.

7. CKOJbKO INTPUXOB HA KAXKABIA MUUTUMETDP COAEPKUT
IUQpakIuoHHasl peIIeTKa, eclid TP HAOMOACHWH B
MoOHOXpoMmaTHdeckoM cBere (A=0,6 MKM) MakCHMyM IMSITOTO
MOpsIAKa OTKJIIOHEH Ha yroi ¢p=18°?

8. Jlu¢ppaknuonnas pemretka coaepxut #=200 mTpuxoB Ha 1
MM. Ha pemerky magaet HOpMaIbHO MOHOXPOMAaTHYECKUN CBET
(A=0,6 MKM). MakcuMyM Kakoro HamOOJIBIIErO MOpsAKA JaeT
3Ta peuierka?

9. Kakoii HaumMmeHblIel paspemaromeii cuwiod R gomkHa
oOmamare AuQpaKIOHHAS pemeTKa, YTOOBI C €€ TOMOIIBIO
MOXXHO OBUIO pa3pemuTh JBE CHEKTPalbHbIC JHHUMA KaJus
(M=578 am m 2=580 mM)? Kakoe nHammensbmiee umcio N
LITPUXOB JOJDKHA HMMETh 3Ta pelIeTKa, 4ToObl paspelicHHe
OBLJIO BO3MOKHO B CIIEKTPE BTOPOTO MOpsiaAKa?

10 CkonbKO [JJMH BOJH MOHOXPOMAaTMYECKOTO CBETa C
4acToToi KoneGanmit v=5%10"* Ty ynoxuTcs Ha MyTH JJIMHOM
[=1,2 mm: 1) B Bakyyme; 2) B cTeke?

11. Onpenenuts AnmMHY /1 OTpe3Ka, HA KOTOPOM YKIIaIbIBACTCS
CTOJIBKO K€ JIJIMH BOJIH B BaKyyMe, CKOJIbKO MX YKJIAJbIBAETCS
Ha oTpe3Ke ,=3MM B BOJE.

12. Ha mytu cBETOBOH BOJHBI, HAYLIEH B BO3AYXE, IOCTABUIH
CTEKIIHHYIO IUIACTUHKY TomuuHod h=1 mM. Ha ckombko
W3MEHHUTCSA ONTHYECKas IJIMHA IYTH, €CJIM BOJHA MajaeT Ha
MJACTUHKY: 1) HOpManbHO; 2) mox yriaoM £=30°7?

13. BomHa pacnpocTpaHsieTcss B YIPYrod cpeae CO CKOPOCTBIO
v=100 wm/c. Hammenspmee paccrossHme Ax MeXIy TOYKaMHU
cpenpl, (ha3bl KoeOaHUl KOTOPBIX MPOTHUBOTIONOKHBI, PaBHO 1
M. OnpenenuTs 4acToTy vV KojaeOaHuil.

Paznen «KBanToBas pusmka»
1. MomHOCTb U3iIydeHns adCOMOTHO YepHOTO Terna N=34 kBT.
Haiitn Temneparypy 7T 3TOro Tema, €Ciav HM3BECTHO, YTO €r0
moBepxHOCTh S=0,6 M.
2. Kakyro 3HEpreTHyecKyr0 CBETUMOCTh R» nMeeT abCON0THO
YEpHOE TeJo, €CIM MAaKCUMYyM CIEKTPAIbHOM IUIOTHOCTH €ro
SHEPTEeTUYECKOW CBETHUMOCTH TPHUXOAUTCA Ha IIHHY A=484
HM?
3. Ha Kakyo [UIMHY BOJHBI A TPHUXOIUTCS MaKCUMYyM
CIIEKTPAIbHOM  IIJIOTHOCTM  DHEPrETHYECKOW  CBETUMOCTH
abCOIOTHO  YEpHOTO  Teja, MMEIOIIEro  TeMIEeparypy,
paBHytoTemmneparype =37°C udenoBeueckoro rtemna, 1.e. 7=310
K?
4. JlnMHa BOJIHBI CBETA, COOTBETCTBYIOIIAsl KPACHOW IPaHHILIE
doTosddekra, s HEKOTOpOro Metamia Ag=275 um. Haiitm
MUHUMAJIBHYIO ~ JHEprHi0 €  (OTOHA,  BBI3BIBAIOIIECTO
hoToshheKT.
5. @otonsl ¢ 3Hepruerd €=4,9 3B BBIPBIBAIOT AIIEKTPOHBI U3
MeTaia ¢ paboToit Beixoga A=4,5 5B. HaliTn MakcuMalibHBIH
HUMIIYJIBC Pmax, IEPEIABAEMbI TOBEPXHOCTH MeETaia MpH
BBUIETE KaXI0TO 3JIEKTPOHA.
6. [Tyq0x MOHOXPOMATHYECKOTO CBETA C JJIMHOW BOJHBI A=063
HM MaJlaeT HOPMAJIBHO Ha 3€PKaJIbHYIO IUIOCKYIO TOBEPXHOCTb.
[Totok sneprun @=0,6 Br. Onpenemuty cuny F paeneHwus,




HCIBITHIBAEMYIO 3TOW IOBEPXHOCTHIO.

7. KakoBa Obl1a JUIMHA BOJIHBI A9 PEHTT€HOBCKOTO HM3ITy4CHUS,
€CIM TpH KOMITOHOBCKOM PAacCESHUM I3TOTO H3Iy4CHHUs
rpadpuToM mOA yriom o0=60° IIMHA BOJHBI PACCESTHHOTO
M3ITYY9EHUs OKa3ajaack paBHOUM A=25,4 mm?

8. Haiitm mmmHy BomHBI g€ bpoitns A ams 2IeKTpoHa,
HMMEIOIIET0 KHHETHYECKYI0 dHepruto: a) W1 = 10 kaB; 6) W, =
1 MsB.

9. Ha ckoibko M3MEHMIaCh KMHETUUECKAsl SHEPTUS JIEKTPOHA
B aTOM€ BOJOPOJa MPH H3JIyYeHUH aTOMOM (DOTOHA C UTMHOU
BOJIHBI A = 486 HM?

10. Haiiti paguyc 1 mepBoil 60pOBCKOM AIIEKTPOHHON OpOUTHI
U1 OJHOKPAaTHO HWOHHM30BAHHOTO TE€JHs M CKOPOCTH Vi
3JIEKTPOHA HA HEM.

11. Haiitu sHepruto cBsasu W sapa atoma resus »*He.

vxF Q/fsin%x

12. BosHoBas (yHKIUS OIUCHIBACT

OCHOBHOE COCTOSIHHE 4YaCTHIBI B OECKOHEYHO TIIYOOKOM
NpPSAMOYTOJIBHOM ~ AIIAKE  IIUPUHOU ¢ Bprumcmmrs
BEPOSATHOCTh HAXOXKICHHUS YaCTHIBI B MaJlOM HHTEpBaJe
0<x=<4¢t , TIIE 4¢€=0,01¢ )

13. OnpeaenuTh HaYaIBHYIO aKTUBHOCTh Ao PaJMOaKTUBHOTO
npenapara Maruus >’Mg Maccoit m = 0,2 MKT, a Takke ero
aKTUBHOCTb A uepe3 Bpemsa ¢ =6 4. Ilepmon momypacmana
marausi 712 =10 MuH.




