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1. 3akoHbI HAEAJIBLHOIO ra3a
(pazbepuTe JEKIUIO JIJIS TIOJITOTOBKU K 9K3aMEHY «3aKOHBI UCaIbHOTO Ia3a)

1.1 B mwmanp nmuHOM 150 CM, 3amoHEHHBIN BO3AYXOM IMPH HOPMAJbHOM aTMochepHOM
J[ABJICHHH, HAYaIH MEIICHHO BIBHTaTh MopiieHs miomansio 20 cyv’. Ompexemure cumy F,
KOTOpasi OyZIeT ACHCTBOBAThH Ha MOPIICHB, €CIIA €T0 OCTAHOBUTH Ha pacctossanu 100 cm oT nHA
UIHHJIPA.

1.2 Bbammon BMecTUMOCTHIO 20 JI CONEPKUT YIIIEKUCIbIH ra3 Maccoit 500 2 moj naBaeHneM
1,3 MIIa. Onpenenurte TemnepaTypy rasa.

1.3 B Gamrone emkocThio 20 1 HaxoauTcs aprou nox gasieaueM 800 x/la u temmeparype
325 K. Korga u3 6auioHa ObLIO B3STO HEKOTOPOE KOJIMYECTBO aproHa, JaBJI€HUE B OajIOHE
nonusuinock 10 600 x//la, a Temmeparypa ycranoswiaack 300 K. Ompenenure Maccy aprosa,
B3ATOT0 U3 OaJIoHa.

1.4 BbluucauTe IUIOTHOCTh MOJICKYJISPHOTO KHCIOPOIa, HAXOMAIIErocs B OaIOHE IMO[
nasienrieM 1 MIla npu temnepatype 300 K.

1.5 bamion emkoctbro 30 JI COTEPKUT CMECH MOJIEKYJSIPHOTO BOJIOPOJAA W TENUS IpU

temmeparype 300 K u naBnennn 0,8 MIla. Macca cmecu 24 2. Onpenenure Maccy BOAOpOIa
1 Maccy reiusl.

1.6 Bamion emxocTeio 40 7 3amoiHeH aroMapHbIM azotoM. Temneparypa azora 300 K. Korma

YacTh a30Ta M3PAcXO0Balld, JaBiicHHe B Oamone nonmsmiaock Ha 400 xlla. Onpenenure
Maccy HU3pacxXxoJ0BaHHOIO a30Ta. [Ipoiiecc cunuTaTh HU30TEPMUUECKUM.

1.7 bannon emkocthio 50 J1 3aII0JIHEH MOJICKYJIIPHBIM KHUCIIOpoIoM. TemMiiepaTtypa KHCI0poaa
300 K. Korma wacTh KHCIIOpOJA W3PACXOJO0BA/M, JABJICHHE B OA/UIOHE IOHU3UIOCH Ha

200 xlla. Onpepenanre Maccy M3pacxoI0BaHHOIO Kuciopona. IIpolece cuMraTh M30TEP-
MHUYECKHUM.

1.8 [IBa cocyna OoAMHAKOBOW E€MKOCTHU COJEpKaT aTOMapHbId Kuciopoa. B omHom cocyne
nasnenne P, =10°71a u temneparypa T, = 400K , B apyrom P, =1,5MIla, T, = 250K .

Cocynpl coenMHUIN TPYOKOM M OXJIAJWIM HAXOISAIIMKCA B HUX KHUCJIOPOA N0 TEMIIEpaTypbl
300 K. Onpenenure ycTaHOBHBIIIEECS 1aBIIEHHE B COCYJaXx.

1.9 BeluMciIMTE IIOTHOCTH MOJEKYJIAPHOIO a30Ta, HAXOASAIIErocs B 0aIOHE MO JaBJICHHEM
20 amm. Temneparypa azora 290 K.

1.10 B 6amtone emkocthio 11,2 1 HAXOAUTCSH MOJEKYISPHBIA BOJOPOA TPH HOPMAJbHBIX
ycioBusix. ITociie Toro kak B GayutoH OBUIO JOMOJHHUTENHLHO BBEICHO HEKOTOPOE KOJIHYECTBO
rejus, jaaBjienue B OamwtoHe Bospociao go 0,15 Mlla, a temmeparypa He H3MEHHIIACH.
Onpenenute Maccy renusi, BBEICHHOTO B OaJIOH.
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1.11 Cocyn emkocteio 0,01 M~ coAaepXUT MOJIEKYJAPHBIA a30T Macco 1 2 u aromapHbIU
BOJOpOA Maccoii 1 2 mpu temmneparype 280 K. Onpenenure naBjaeHue 5TOM CMECH Ta30B.

1.12 baninoH eMKOCThIO 15 JI COIepKUT CMECh MOJIEKYJISIPHBIA BOAOPOa U aTOMapHOTO a30Ta
npu temieparype 300 K u masnennu 1,23 Mlla. Macca cmecu 145 2. Onpenenure maccy
BOJIOPOJIa ¥ MacCy as3oTa.

1.13 Ta3oBas cmech, cocTodlIas U3 MOJIEKYJSIPHOTO KHUCIOPOAA W MOJIEKYJISIPHOTO a30Ta,
Haxomurcs B 6aiutone nox gasienreM 1 MIla. Cuuras, uro Macca kuciopoja cocrasiser 20%
OT MacChl CMECH, ONIPEICIINTE MaplHaIbHbIC TaBICHUS OTACIBHBIX I'a30B.

1.14 Opun OGamwioH EMKoOCThIO 201 COACPKUT MOJEKYISPHBIM a30T MOJ JaBJICHUEM
2,5 Mlla, npyroii 6amion éMKOCTBIO 44 J1 CONEPKUT aTOMAPHBIM KHUCIOPO IO JaBICHHEM
1,6 MIla. O6a Gamnona ObUIM COEIMHEHBI MEXIY CO00H M 00a rasa CMeIalInch, 00pa3oBaB

OJIHOPOJHYIO cMech (0€3 M3MeHeHus TemiepaTypsl). Haliure nmapuralibHbie TaBICHUS 000UX
ra3oB B CMECHU U MOJIHOE JIaBJICHHE CMECH.

1.15 B cocyne BMECTHMOCTBIO 2 JI HAXOAUTCS aTOMapHBIA KUCJIOPO]I, KOJIMYECTBO BEIICCTBA
kotoporo paBHo 0,2 Mo/, OnpeaenuTe INIOTHOCTh Tasa.

1.16 Tlpu HarpeBanmu wuieanbHOro rasza Ha 1 K Tpu MOCTOSHHOM JaBICHHH OOBEM €ro
yBenmmumnics Ha 1/350 nmepBoHavyanbHOTO 00BhEMa. HaliinTe HaYabHy O TeMIIepaTypy rasa.

1.17 B mwmnap mmnoit 200 €M, 3amoIHEHHBIH MOJEKYJISPHBIM KHCIOPOJIOM  TIpU
HOpMaJbHOM aTMOC(hEepHOM JaBICHUH, HAYad MEIJICHHO BJIBUTAThH MOPIIEHB TIOMAIBI0

10 cm?. Onpenenute cuty F, kotopast GymeT meficTBOBATh Ha MOPIICHb CO CTOPOHBI Ia3a, eCIIi
€r0 OCTAaHOBHTH Ha PACCTOSTHUM 1 M OT AHA HUJIMHIIpPA.

1.18 B OaminoHe BMECTHUMOCTBbIO 3JI HAXOOUTCA MOJIEKYJSPHBIM Kuciaopoa Maccod 4 .
Omnpenenure KOJMMYECTBO BEIIECTBA M YUCIIO MOJIEKYJ ras3a B OaJlIoHE.

1.19 B OGamnone émkocThio 11,2 J1 HaxoauTCs MOJEKYJSIPHBIA BOJOPOA MPU HOPMAJbHBIX
ycinoBusix. Ilocime Toro kak B OamioH ObLJIO JOMOJIHUTENHHO BBEIEHO HEKOTOPOe
KOJIMYECTBO Tenusi, aaBieHue B OamwtoHe Bospocio mo 0,15 Mlla, a temmneparypa He
u3MeHusachk. OnpenenuTe Maccy rejus, BBEJCHHOTO B OaJUIOH.

1.20 B mwmmHap amuHoW 1 M, 3aMOTHEHHBIM BO3AYyXOM MPU HOPMAIBHOM aTMOC(EpHOM
2

JABJICHUM, Hayajdd MEJUICHHO BJBUTaTh MopiueHb mmiomansto 20 cm”. Onpenenurte cuiy,

KoTopasi OyneT JeWCTBOBaTh Ha TOPIIEHh CO CTOPOHBI Ta3a, €CIM €ro OCTaHOBUTH Ha

2
paccrosuuu 50 ¢ ot 1Ha nuIMHEAPa. MosspHas Macca Bo3ayxa papHa 29 ——

MOJIb
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1.21 B Gamnone éMkocThI0 20 /1 HAXOOUTCS MOJIEKYJIAPHBIN a30T mox gasienuem 800 xl/la u
temneparype 325 K. Korga u3 GamioHa ObLIO B3STO HEKOTOPOE  KOJIMYECTBO  a30Ta,

maBieHue B Oamtone monumsuiock g0 600 xlla, a Temmeparypa ycranosuiack 300 K.
Omnpeienure Maccy a3oTa, B3ATOro U3 OajioHa.

3
1.22 B cocyne Bmectumocthio 0,01 m” comepKUTCS CMECh Ta30B - MOJEKYJSIPHOTO a30Ta

Maccoil 7 2 W aroMapHOro Bojoponxa maccoit 1 & mnpu Temmeparype 280 K. Omnpenenure
JABJICHUE CMECH Ta30B.

1.23 bamnon BmectuMoctbio 30 JI COAEPKUT CMECh MOJIEKYJISIPHOTO BOAOPOJA U TeHs TpU

temmeparype 300 K u masmenuu 828 x/la. Macca cmecn paBua 24 2. OmpemenuTe maccy
BOJIOPOJIA U MACCy TeJIHsL.

1.24 Opna Ttpets Monekyn azora maccoil 10 ¢ pacnanack Ha atombl. OnpeAennuTe MOJIHOE
ypcio yactul N, Haxomsmmxcs B rase.

1.25 Opua O6amnon €MKocTbIO 401 COAEPKUT MOJCKYJISIPHBIN KUCIOPO/I MO/ TaBIICHHEM
2,5 Mlla, npyroii 6amion éMKOCTEIO 60 JI CONEPKUT MOJIEKYIISIPHBIN BOJOPOJ IO AaBICHUEM

1,6 MIla. O6a Gamnona ObUTH COEAMHEHBI MEKIY CO00M M 00a rasa CMeIIaanch, 00pa3oBaB
OJIHOPOJIHYIO cMech (0e3 u3MeHeHus Temneparypsl). Haiinure mogHoe AaBieHHE ATOW CMECU
ra3os.

1.26 B mumnnp niuHoi 1000 Mmm, 3amomHEHHBIN MONEKYJISPHBIM BOJOPOJAOM TIPHU JABICHUU

2
2 MIla, nauamu mennenHo Basurath nopuieHb miomanso 10 cyv®. Onpenenure cumy F,
KOTOpasi Oy;eT AeHCTBOBATh Ha IOPIIEHb CO CTOPOHBI BOJOPOAA, €CIM €ro OCTaHOBUTH HA
pacctostaum 50 CM OT AHA HUJIMHIpA.

1.27 Hexoropsiii ra3 nHaxomurca nox aasienueM 700 xlla npu temneparype 308 K.
Onpenenure OTHOCUTEIBLHYIO MOJICKYJIIPHYIO MAacCy rasa, eCciid IJIOTHOCTh Ta3a 12,2 e/em®.

1.28  Kakoe maBieHHE Ha CTEHKH COCYy/la TPOW3BOJUT MOJICKYJSIPHBIM KHUCIOPO, €CIH

CpelHsAs KBaJpaTH4YHAs CKOPOCTh €ro Mojekyn pasHa 0.4 Km/c, a 4ucio Mouekyn B 1 cm®
paBHo 2.7 10 ?

1.29 Temmeparypa Bo3ayxa B KomHare Obiaa paBHa 10 ° C, a mocie Toro, Kak €€ HaTOIMIIH,
temmeparypa nogusack 10 20 ° C. O6béMm  koMHATHI 50 M®, IaBIeHHE MOCTOSHHO H PABHO
730 mm pm. cm. Ha CKONBKO M3MEHWIACh Macca BO3[yXa, HAXOMAAILIErocs B KOMHATE.
MossipHas Macca Bo3yxa paBHa 29 2/Mob.

1.30 B xome H30TEPMHYECKOTO IIpolecca JaBjIeHHE rasa yMmeHbInmioch Ha 50 klla.
Omnpenenute B KI1a KOHEUHOE JTaBIIEHHE T'a3a, €CIIHM €r0 00BEM YBEIMUYHIICS B 6 pas.
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2. Tepmoaunamuka
(pa3bepwurte JeKIMM IS IOATOTOBKY K 3K3amMeHy «llepBoe Hauaino TepMOAMHAMUKI U
«TeruioBbie MaIIUHBL. DHTPOIIHS)

2.1 Cosepmas uwmkia KapHo, ra3 organ oxjaauTenro 2/3 TEIJIOTHI, MOJYYEHHOW OT
narpesaTens. OnpenennTe TEMIIEPATYPY OXIAIUTENS, €CIIM TeMIeparypa Harpesarens 425 K.

2.2 Kucmopom Maccoit 2 k2 3aHumMaeT o6beM 1.M° M HaXOOMTCSA MO AAaBICHHEM
0,2 MIla. Ta3 6wl HArpeT cHAaYaia IPH MOCTOSHHOM JaBICHHH 10 06beMa 3M°, a 3aTeM
pu MoCcTossHHOM 00béMe 10 masnenus 0,5 Mlla.

Haiinure: 1) usmenenue Buytpenneii sneprun AU rasa; 2) cosepiiennyro um pabory 4 ;

3) konmdecTBo TemnoThl Q, mepenanuoe rasy.

2.3 Tenuit maccoii 1 r 6611 HarpeT Ha 100 K mpu OCTOSIHHOM JaBJICHUH.
Omnpenenure: 1) KOIUYECTBO TEIUIOTHI, IEPEJaHHOE ra3y; 2) paboTy rasa npu ero pacuIMpeHuy;
3) npupaiieHue BHyTpEHHEN SHEpruu rasa.

2.4 AromapHsiii Bogopox 3aHnMaet 06sM 10 1° npu nasnennn 100 x/1a. T'a3 narpemn npu

nocTossHHOM 00BéMe 110 mnasnerus 300 x//a. Onpenenute: 1) n3MeHeHHE BHYTPEHHEH SHEPTHH
rasa; 2)paboty, coBepIIaeMyo razom; 3 )KOJIMYECTBO TEIJIOTHI, IEpEJaHHOE Ta3y.

2.5 Bamion BMecTUMOCTEIO 20 J1 COAEPKUT MOJIEKYISAPHBIA Bogopoa npu temmeparype 300 K
nox gasineanem 0,4 MIla. KakoBel OyayT Temieparypa U JaBlICHHE ra3a, €Clid eMy IepeaaTh
KOJIMYECTBO TEIUIOTHI 6 K/[0iC?

2.6 A30T HarpeBalcsi IPHU MOCTOSHHOM JaBIICHWUH, IPUYEM €My OBLTO COOOIIEHO KOJIMYECTBO

teriotel 21 K/[orc. Onpenenure paboTy, KOTOPYIO COBEPILIHII IIPH 3TOM I'a3, ¥ U3MEHEHHE €T0
BHYTPEHHEU SHEPIUH.

2.7 Ilpm M30XOpPHOM HArpeBaHUU MOJIEKYJSIPHOTO Kuciaopoaa oowemMom 50 1 nmaBieHue
usmenniock Ha 0,5 M1 la. Haiinute KOIMYeCTBO TEIIIOTHI, COOOIIEHHOE rasy.

2.8 10 2 monekyisspHOro Kuciaopoaa Haxomures mox aasiaenuem 0,3 Mlla npu temneparype
10° C. Mocne HarpeBaHus IPH TOCTOSHHOM IABICHHH I3 3aHsT 0666M 10 1.

Haiinute: 1) xonn4uecTBO TEIUIOTHI, MOJIYYEHHOE Ta3oM, 2)U3MEHEHHE BHYTPEHHEH SHEpruu
rasza, 3) paboTy, COBEpIIICHHYIO Ta30M MPHU PACIIUPEHUH.

2.9 MouexyasipHbId KUCIOpo | npu HemsmenHoM aaBinenun 80 x/la marpeBaercs. Ero o6bpém

YBEJIMYUBAETCA OT | M o 3 M. Omnpenenute: 1) u3aMeHeHUe BHYTPEHHEN SHEPTUU KUCTIOPO/Ia;
2) paboTy, COBEpLICHHYIO UM NP PACIIUPEHHH; 3) KOJIMUECTBO TEIIOThI, COOOIIEHHOE Ta3y.

2.10 Monekynspusiii azot maccoit 5000 2, marpetsiii Ha 150 K, coxpaHul HEU3MEHHbIH 00BEM.
HaiiTu: 1) xonn4ecTBO TEIUIOTHI, COOOIIIEHHOE Ta3y; 2) U3MEHEHHE BHYTPEHHEH YHEPTHH;
3) COBEpILICHHYIO Ta30M paboTy.
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2.11 MounekyspHslii kucnopoy Maccoii 2000 2 3aHmMaer o6beM 1w W HaxomHTCS
nmon nasienuem 200 x/la. Ta3z Gbla HarpeT cHavajga NP IMOCTOSHHOM JaBIIEHHH [0
o6beMa 3M°, a 3aTeM IIpH MOCTOSHHOM oObeMe 10 gasienus 0,5 Mlla.
Haiigure: 1) usmenenue sayrpenneii snepriun AU rasa; 2) cosepiennyro um pabory 4 ;
3) xonmuectBo Temiotel Q, mepenannoe rasy.

2.12 MonexymsapHeii Bogopos 3aHumaet o0béM 10 ° mpu manennn 0,1 [1a. T'a3 Harpemn

npu mocrosHHOM 0o0béMe o masnenus 0,3 Mlla. Oupenenure usMeHeHHWEe  BHYTPEHHEN
SHEPruM ra3a, padoTy, COBEpPUICHHYIO ra30M, U KOJIMYECTBO TEIUIOTHI, IEPEJAHHOE Ta3y.

2.13 MonekyssipHbIii  KHCIOpO Mpu HensmenHnoM aaiiennn 80 kl/a narpesaercs. Ero o0bém
3 3 .

yBenuuuBaetrcs oT 1 M~ go 3 m°. Onpenenute U3MEHEHHE BHYTPEHHEW 3HEPIUU KHCIOPOJa,

paboTy , COBEPIICHHYIO UM IIPU PACIIUPEHHUH, & TAK)KE KOJUYECTBO TEIUIOTHI, IEPETAHHOE Ta3y.

2.14 B mmivHApe TOJ MOPIIHEM HaXOAUTCs a3oT, uMerommii maccy 600 2 u 3armmaronuit
06béM 1,2 M° npu temneparype 560 K. B pesynbrare HarpeBaHus ra3 paclIMPHIICS U 3aHSI

o 3 9 o
o0béM 4,2 M°, mnpuueM TeMmIepaTypa ocTajach HeusMeHHOU. Haiinure wu3MeHeHue
BHYTPEHHEH PHEPruu Ta3a, COBEPIICHHYI0 UM padoOTy, U KOJUYECTBO TEIUIOTHI, MEpPEIaHHOE
razy.

2.15 T'a3 coBepmaet muki Kapuno. AGconroTHas TeMiiepaTypa HarpeBaTeis B 3 pasa BbIIIE, YeM
Temieparypa oxiagurens. Harpesatens mepeman rasy 41,9 x/[owc temnorsl. Kakyro pabory
COBEpIINII ras?

2.16 Ilpu M30TEepMUYECKOM PACIIMPEHUH BOAOPoAa Maccoil 1 2 00bEM rasa yBemudmics B 2
pa3a. Onpenenure padoTy, COBEPIICHHYIO T'a30M IPH PACHIMPEHUH, €CIU TemIepaTypa rasa
obuta pasaa 300 K. Onpeznennre KOJIMYECTBO TEILIOTH, IIEPEJAHHOE TIPH DTOM rasy.

2.17 Tlpu ammabaTU4YecKOM CKaTUU MOJIKYJsApHOTo kuciopoaa maccor 1000 e BHemHuMU
cunamu  Obiia cosepiiena pabora 100 x/[owc. KakoBa koHeuHas TeMIepaTypa rasa, eCid J0
CIKATHS KMCJIOPOJI Haxoauscs pu temmeparype 300 K?

2.18 Tlpu M30TEpMUYECKOM PACIIMUPEHUU OJIHOTO MOJISI MOJIEKYJISIPHOTO BOJOPO]IA, UMEBILETO
temmeparypy 300 K, 3arpauena remnora 2 K/{orc. Bo CKoJIBKO pa3 yBennumics 00bEM rasa?

2.19 B mmumHape 1Mo mopIIHeM HaXOIUTCS aToMapHbIA a30T Maccor 20 2. I'a3 ObLI HArper ot

temmeparypsl 300 K mo temmeparyper 450 K mpu moctossHHOM naBieHun. Ompenenure
KOJIMYECTBO TEIUIOThI, MEPEJaHHOE Ta3y, COBEpPLIEHHYI Tra3oM paboTy U H3MUHEHUE
BHYTPEHHEW YHEPIUU rasa.

2.20 Monexynsapusiii kuciaopoa maccor 2000 2 3anumaer 00beM 1 M u HAXOIUTCS MOJI
nasienriem 0,2 MIla. Tlpu HarpeBaHWM Ta3 PACHIMPHICS IPU IOCTOSHHOM TaBJICHUHU [0

. 3 .
o0béma 3 M°, a 3arem ero mamienue Bospocio m0 0,5 MIla npu HensmeHHOM OOBEME.
Halinute m3MeHeHHe BHYTPEHHEW SHEPrUM ra3a, COBEPIIEHHYI0 UM padOTy U KOJIMYECTBO
TEIJIOTHI, IEPEJAHHOE rasy.



2.21 I'a3 cosepmaer 1uki Kapuo. Pabora M30TepMHUYECKOro paciuupedus ra3a pasHa 5 /foic.
Omnpenenure paboTy u3oTepMuyeckoro cxatus, eciu tepmudeckuii KITJ[ mukma pasen 0,2.

2.22 Cosepmras ki Kapro, ras otnan oxnagurento 4 K/[owc termnotel. PaboTa rasa 3a MUK
paBHa 1 k/[orc. Onpenennre TeMieparypy HarpeBatelns, ecim remueparypa oxaamureis 300 K.

2.23 T'a3 cosepuraet ki Kapao. AGcomoTHas temneparypa oxnaauteis 290 K. Bo ckoibko
pa3 yBenmuntcs KITJ] nukina, ecimu temneparypa Harpesatess nossicures ot 400 K qo 600 K?

2.24 T'a3 coepmraet nuka Kapuo. Temmnepatypa HarpeBatens paBHa 475 K, oxmaguTens paBHa
260 K. Ilpu m3oTepMuyecKoM pacmvpeHud ra3 cosepmmn padory 100 x. Onpenenute
tepmuyeckuid KIIJ[ nmkia, a Takke KOJIMYECTBO TEIUIOTHI, KOTOPOE ra3 OTAAECT OXJIAJIUTEIIO
MIPU U30TEPMUUECKOM CHKATHUHU.

2.25 AtomapHbIi kuciaopox Maccoii 4000 r 3aHmMaer o0BEM 2 M® M HAXOMHUTCS MOJ
nasnenrem 400 kITa. a3 GbUT HATPET CHAYAIA IIPU [OCTOSHHOM JABICHHM 10 06bEMa 6 M°, a
3aTeM IpU MOCTOSSHHOM 00béMe 10 AasneHus 1 MIla.

Haiigure: 1) n3aMeHeHne BHyTpEHHEH SHEPTUN Ta3a; 2) COBEPIICHHYIO UM paboTy;

3) KOJIMYECTBO TEIUIOTHI, IEPEJAHHOE Ta3y.

2.26 T'enwmii maccoii 2 r 66wt HarpeT Ha 100 K mpu mocTossHHOM 1aBJIeHUH.
Omnpenenure: 1) KOTUYECTBO TEIUIOTHI, IEPEIaHHOE Ta3y; 2) paboTy raza npu paclIMpeHuu;
3) nmpupailleHue BHYTPEHHEW SHEpPIuM rasa.

2.27 Atomapusrit azotr Maccoi 200 r pacmupsieTcs uzorepmudecku npu temieparype 280 K,
npu4eM 00bEM ra3a yBeJlMuMBaeTcs B 2 pasa.

Haiinurte: 1) u3MeHeHre BHYTpPEHHEN HSHEPIUM Tas3a; 2) COBEPIICHHYIO MPU PacIIMpEHUU Ta3a
paboTy; 3) KOJTUYECTBO TEIIOTHI, MOJYYEHHOE Ta30M.

2.28 B mwmHape mox TOpUIHEM HAaXOAUTCS MOJIKYJApHBIM a3oT maccoi 600 T,
3anuMaromumii 006éM 1,2 M° mpu Temmeparype 560 K. B pesyibraTe moaBoia TEMIOTHI Ta3
PACIIMPHIICS | 3aHsUI 006EM 4,2 M° , IpHYeM TeMIlepaTypa 0CTanach HEN3MEHHOIN.

Hatimure: 1) n3mMeHeHue BHYTPEHHEU SHEPTUHM rasa; 2) COBEPIICHHYIO UM padoTy;

3) KOJIMUECTBO TEIIOTHI, IEPEAAHHOE Ta3y.

2.29 MounexynsapHbiii Bogopoa Maccor 10 r Harpenu Ha 200 K, mpuyeM razy ObLIO miepeaHo
KoJInuecTBO TemioTel paBHoe 40x/[x. Halinure n3MeHEHHE BHYTPEHHEW SHEpPrUM rasza Hu
COBEPILIEHHYIO UM padoTy.

2.30 Ilpu u30TEpMHUYECKOM pACIIMPEHUH AaTOMApHOro BOAOpOJa Maccod 1 T, MMeBLIEro
temnepatypy 280 K, 06bEM raza ysenuumics B 3 paza. Onpeaenure padboTy pacliupeHus rasa
Y TIOJIyYEHHOE ra30M KOJIUYECTBO TEIJIOTHI.
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3. 3aK0oHbI TeOMEeTPUYECKOH ONTHKH
(pa3bepuTe JICKITUIO JIJIS TIOJTOTOBKHU K 9K3aMEHY «3aKOHBI T€OMETPUYSCKOUN OTITHKI)

3.1 Ha crone mnexur nuct Oymaru. Ilydok cBera, magaromuit Ha Oymary mnona yriom 30
rpajaycoB, JlaeT Ha HEW cBeTiioe MATHO. Ha CKOJIBKO CMECTUTCS 3TO TMATHO, €CIUM Ha
OymMary  TOJIOXKHUTh  IJIOCKOMApPAJUICNbHYIO CTEKJISHHYIO IUIACTUHY TOJIMUHON 5 cm?
[TokazaTenb npeiaomiieHus crekia 1,5.

3.2 Ilydok mnapajuieibHBIX Jy4yeil MajaeT Ha TOJICTYIO CTEKJSHHYIO IJIACTHHY IOJ YIJIOM
60 rpanycoB, U MPENOMIISSACH NEPEXOAUT B cTeksio. IllupuHa mydyka B BO3AyX€ paBHA S MM.
Onpenenure mMpUHY My4yka B cTekie. [lokazaTens npenomiieHus crekia 1,5.

3.3 Jlyu cBera magaer mnox yriom 30 rpaaycoB Ha IUIOCKOMAPAUICIBHYK) CTEKIISTHHYIO
IJACTUHKY M  BBIXOJUT U3 HEE MNapajlielIbHO IepBOHaualbHOMY Jyuy. [lokazarens
npemomiieHus: crekna 1,5. KakoBa TonmmHa — TUIACTUHKH, €CIIA  KpaTdauliee pacCTOSHUE
MEXK]ly TPOJIOJHKEHUEM MAJIal0NIEro Ha IJIACTUHKY Jiyda M MOPOLIEAIIMM Jy4oM paBHO 1,94
cMm?

3.4 Ha mnyrtu cBeToBOW BOJIHBI, WAYHIEH B BO3AyXE, MOCTABWIM CTEKISHHYIO IJIACTHHY
tonmmuHOoM 10 MMm. Ha CKOJIBKO CMECTHTCS OT NEPBOHAYAIBHOI'O HANPABICHUS IPOLIEAIIAN
4yepes IUIaCTUHY CBETOBOM JIyd, €CIIM CBETOBas BOJHA NAJacT Ha IUIACTUHY mofh yriaom 30
rpanycoB? Ilokazarens npemomienus crekna 1,5.

3.5 Ha mmockomapamiensHyl0 CTEKISIHHYIO IIAaCTHHY TOJIIMHOW | CM TajgaeT Jyd cBeTa
mox yriom 60 rpan. Ilokazatenp mpenmomsieHust cTekia miactuHkd 1,73, Jlyd cBera
MPEJIOMIISIETCS, TPOXOJAUT B CTEKJIO, OTPaKAaeTCs OT HWKHEW TMMOBEPXHOCTU IIJIACTUHKHU
U, MPEIOMISACh BTOPUYHO, BBIXOJUT OOpaTHO B BO3AyX. OmpenesnTe pacCTOSHUE MEXKIY
BXO/ISIIIMM HA IUIACTUHKY U BBIIIEAIINM U3 IJIACTUHKU JTy4aMHu.

3.6 Ilyuox mnapaiienbHBIX Jydeld MajaeT Ha TOJCTYI) CTEKJISHHYIO TUIACTUHY MO YIJIOM
45 rpanycoB, v peaoMIIssiCh mepexoaut B ctekio. lllupuna myuka B Bo3ayxe paBHa 10 mm.
Onpenenure mMUpUHY My4yka B cTekie. [lokazaTens npenomiieHus crekia 1,5.

3.7 Ha moBepXHOCTb BOJBI U3 BO3AyXxa oA yriom 30° magaer CBETOBOM Jyd M MEPEXOJUT B
Boay. Omnpenenure, Ha KakOW yrosa OTKJIOHMJICS CBETOBOM JIyd OT CBOETO IEPBOHAYAIBHOIO

Hanpasyienus. [lokazarens npenomienus Boasl N =1,5.

3.8 Ilmockoe 3epkaiio moBepHYIH Ha yroa 20° BOKpYT OCH, JIS)KaIleH B TJIOCKOCTH 3epkaia. Ha
KaKOW yroj MOBEPHETCS OTPAKEHHBIM OT 3€pKalia Jyd, €CJIM HalpaBJE€HUE MaJalollero Jyya
OCTaJIOCh HEM3MEHHBIM?

3.9 Jlyu cBeTa majiaeT Ha CUCTEMY JIBYX B3aMMHO NEPHEHAUKYJSIPHBIX 3epKasl. YTOJ] MaaeHus
Ha mepBoe 3epkayno paBeH 20°. OtTpaxkasch OT MEPBOTrO 3epkaia, Jiyd HagaeT Ha BTOPOE.
Onpenenure yroy OTPaKEHU JTyda OT BTOPOTO 3e€pKaja.

3.10 Ot 371aHMs, OCBEIIEHHOTO COJHIIEM, MaJaeT T€Hb ATUHON 35 M, a TeHb OT BEPTHKAIbHO
nocTasieHHoro mecra ;yimHoM 200 cM paBHa 3 M. KakoBa BbicoTa 37aHUSA?
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3.11 Jlyuy magaet moj yrioM 60° Ha CTEKISIHHYIO TUIACTUHKY TommuHou 30 mMm. Onpenenute
O0okoBOe cMemieHrne AX Jiyda Mmocje BbIXOAa W3 TUIACTHHKU. [lokazaTenb mpenoMiieHus CTeKia
paBeH 1,73

3.12 Ilyyox mapaJieNbHBIX Jy4el, pacCTOSHUE MEXAY KOTOPHIMU B BO3JYXE PaBHO 5 MM,
najaeT Ha TOJICTYIO CTEKJISIHHYIO IUIACTHHY moja yriaoMm 60°, ¥ mpeiaomiissach MEPeXoauT B
ctekso. OmnpenenuTe Mokaszarelb MPEIOMIICHUS CTEKIa, €ClId PACCTOSTHUE MEXAY JTydaMH B
CTEKJIE PaBHO 6 MM.

3.13 B mockocTH 3KpaHa HaXOAWTCS Jla3epHas yKas3Ka, WCIyCKAromas Y3KAW MydoK JTydei
noJ1 yriiom 30° K TOBEPXHOCTH dKpaHa. JIydn oTpakaroTcs OT IapajjieIbHOr0 dKpaHy 3epKaia,
PacCIOJIOKEHHOTO Ha PacCTOsHUM 1,5 M OT 3KpaHa, U CHOBA IOMAJal0T Ha 3KpaH, OCTABJISS
CBETOBOE MATHO. ONpeIeINTEe PACCTOSIHUE MEXKY HICTOUHHKOM CBETA U MATHOM Ha SKpaHE.

3.14 3a To4yeUHBIM MCTOYHUKOM CBeTa S Ha paccrostHuu | = 20 cM oT Hero d
MOMECTHIIA KapTOHHBIA Kpyr nuamerpom d = 10 mM. Kakoli auamerp mmeer S
TEHb OT 3TOT0 Kpyra Ha 3KpaHe, HaxoJsueMcs Ha pacctosHun L = 0,4 m 3a

kpyroM? Ilnockoctr Kpyra U 3KpaHa MapajuieabHbl ApYyT ApYry U IEepIEeHIU- /] L
KYJISIPHBI JIMHUY, IPOXOALIEN YePEe3 UCTOYHUK U LICHTP Kpyra. )

3.15 Ha pucyHke moka3zaH XOJl Jiyda CBETa 4epe3 CTEKIIIHHYIO MPHU3MY, ‘
HaxoJdAIyrocs B Bo3ayxe. Ecnm Ttouka O — LEHTP OKPYKHOCTH, TO
ITOKA3aTeIb MPEJIOMIIEHUS CTEKJIA PaBEH

1) CD 2) AB 3) OB 4) OD
AB CD oD OB

0 .
3.16 Beicota Comuna Haa ropuszoHToMm 60°. Ompeaenure pa3Mep TEHH OT IIECTa BHICOTOM
300 cM, mocTaBIEHHOTO BepTUKaIbHO. COJIHIIE pacCMaTPUBATh KAK TOUEUYHBIN UCTOYHUK CBETA.

3.17 TodeuHBIIf UCTOYHHUK CBETA S OCBEMIAET TOHKUI JUCK nuamerpom 0,2 m. *
[Tpu »TOM Ha dKpaHe, paCNoNIOKEHHOM IMapajuieTbHO AUCKY Ha pacctosiHuu 100

CM OT Hero, oOpasyetcs TeHb quamerpom 600 mm. Ompenenure paccTosSTHUE OT
HMCTOYHHKA CBETA JI0 KpaHa.

3.18 T'opu3oHTaIBHBIN JIyd MaJacT Ha IMJIOCKOE BEPTHUKAIBHO PacCIoIOKEHHOE 3epkaio. Ha
KakoW yroj HeoOXOAMMO MOBEPHYTh 3€PKAJI0 BOKPYT BEPTUKAJIBLHOM OCH, YTOOBI OTPaKEHHBIN
y4 noBepHyJica Ha 30°?

3.19 BeprtukanbHo crosiimuii mect BeicoToit 100 cm, ocenennbiii ComHileM, oTOpachiBaeT Ha
TOPU30HTAJIBHYIO TTOBEPXHOCTh 3€MJIM T€Hb JWHOW 1,5 M, a jnmHA TeHW OT TenerpadHOro
cton6a Ha 500 cm Gosnbie. Haiitu BeICcOTY cTOMNOA.

3.20 Ha ropusonTanbHoM AHe Bogoéma riyouHoit 120 cM nexut minockoe 3epkano. JIyd cBera
MajlaeT Ha MOBEPXHOCTh BOJIbI MO yriioM 30°. Ha kakom pacCTOSHUM OT MECTa MaJeHusi 3TOT
Jyd CHOBA BBIMJET Ha IMOBEPXHOCTb BOJBI IOCHE OTpakeHHs oT 3epkana? [lokazartensb
npesomiieHust Bojibl paBeH 1,33
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3.21 VYron mageHusi CBETOBOTO JIy4a U3 BO3AyXa B BEIIECTBO paBeH 60°, a yroi mperomMiIeHus
paBeH 45°. Onpenennre CKOPOCTh CBETA B BEIIECTBE.

3.22 Jlyu cBeTa majaeT Ha TPaHUIly MIOCKOMAPAIETbHON CTEKISIHHOM MJIACTUHBI MO/ YIJIOM
30° u, mpenoMIISISACh, BEIXOJUT B BO3AyX. OmpenenuTe yroyl MexIay MPEIOMIEHHBIM JIy4OM U
MOBEPXHOCTHIO IJIACTUHBI B MECTE BbIX0/1a Jy4a. [Tokaszarens npenomieHus cTekia paseH 1,73.

3.23 Tlox KakuM yTJOM K COJIHEYHOMY JIydy HEO0OXOAMMO PACIOJIOXKUTH TUIOCKOE 3€pKajo,
YTOOBI OTPAXKEHHBINA OT HETO COJIHEYHBIN JTyd HAallPaBUTh BEPTUKAIBHO BBEpX? YTIIOBas BhICOTA
Connna Haj ropusoHToM paBHa 50 rpamycoB. CousHIE paccMaTpuBaTh Kak TOYEUHBIN
HMCTOYHUK CBETA.

3.24 Ilox kakuM yrjioM MajaeT Jy4 CBETa M3 BO3JyXa Ha MOBEPXHOCTb BOJBI, €CIH YTOJ,
00pa30BaHHBIM OTpPaXEHHBIM U MPEIOMJIEHHBIM Jydamu, paBeH 90 rpamyco? Ilokaszartenn
npesoMIIeHus1 BoabI paBeH 1,33.

3.25 BOwuThll B JHO MpyAa IIECT JOCTUTAET MOBEPXHOCTH BOJbI. Ha CKOJIBKO M3MEHUTCS
JUIMHA TEHW HA TOPU30HTAJbHOM MOBEPXHOCTU JHA, €ciau BbicoTa CoONHIIA HaJl TOPU30HTOM
yBenmmuutcs ¢ 30 rpamycoB go 60 rpamycoB. I'my6mna mnpynma 2000 mm. Ilokazarens
npesioMieHust Bojbl paBeH 1,33. ComHile paccMaTpuBaTh Kak TOYEHYHBIA HCTOYHUK CBETA.

3.26 K mortonky koMHaTsl BeicoTOM 300 cM mpuKperuieHa 1amma HakaauBaHus. Ha BeicoTe 2 M
OT IOJIa MApaJUIENBHO €MY PAaCIOJIOKEH HENPO3PAYHBIA KPYTIbId dkpad paguycoMm 1000 mwm.
[lenTp naMmbl ¥ LEHTP JKpaHa JexaTr Ha OAHOM BepTukanu. OnpeaenuTe IUIOAlb TEHH
DKpaHa Ha MOJTy.

3.27 Poi6a Bugut Comnnie nmoxa yriom 60 TpaaycoB K MOBEpXHOCTH Bojbl. KakoBa HacTosmas
BeicoTa ComHma Hanx ropuzoHToMm? [lokaszartens mpenomiienus Boasl paBeH 1,33. CouHie
paccMaTpuBaTh KaK TOUYEYHBIM HCTOYHUK CBETA.

3.28 Yenorek BuAMUT pbi0Oy Ha riayoune 200 cMm oT moBepxHOCTH 03epa. Ha kakoit riryoune Ha
caMoM Jiefie HaxouTcs ATa peidba. [lokazaTens npegomiieHus BosI paBeH 1,33.

3.29 [Ily4ok mapaienpbHBIX JIyded TajaeT Ha IMOBEPXHOCTH BOJBI Mo yriom 30 rpaaycos
U, MPEIoOMIISIsACh, mepexoguT B Boxy. lllupumna  myuka B Bo3ayxe paBHa 100 mwm.
Onpenenure MMpUHY My4yka B Boje. [lokazaTens npejgomiieHus BoJbl paBeH 1,33

3.30 Cpas BOuTa B AHO peKH W Bo3BbIIaeTcs Haj Bogoi Ha 100 cm. I'myOuHa peku paBHa
2000 mM. Onipenenure JIMHY TEHU CBau Ha JIHE peku, korjaa ComHile HaxoauTcs Ha BbicoTe 30
rpagycoB Haja ropu3oHToM. Ilokaszarens mpenomnenuss Boasl paBeH 1,33 . CounHue
paccMaTpuBaTh Kak TOUYEYHBIM HCTOYHHUK CBETA.
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4. Ioasipusanus cBeTa
(pa3zbepuTe JIEKITHIO JIJIsl TIOJTOTOBKH K dKk3aMeHy «llossipusanius cBeray)

4.1 TIyyox cBera, uaymuid B Bosgyxe (N =1), magaer Ha MOBEPXHOCTH KUIKOCTH IIOJ
yriaoMm 54 rpaa. Omnpenenure yroa MNpeaoMIICHUs IydKa, €ClIM OTPaKEHHbIM IMy4OK CBeTa
MOJIHOCTBIO MOJISIPU30BAH.

4.2 Vron bprocrepa @y, npu majennm cBera U3 Bozayxa (N =1) Ha KpucTall KaMeHHOM

colu paBeH 57 rpagycoB. Onpeaenure CKOpoCcTh CBETa B ITOM KpHUCTaJLIE.

4.3 Anammzatop B k=4 paza yMeHbIIA€T MHTEHCUBHOCTH CBETA, MPUXOJAIIECTO K HEMY
oT moJspuzaropa. Omnpenenure yrojl MEXAy IUIOCKOCTSMU MPONYCKaHUs MoJisipu3aTopa U
aHanu3aropa. [loTepssMM MHTEHCHMBHOCTH CBETA B aHAJIU3ATOPE NPEeHEeOpeYb.

4.4 B 4acTUYHO-TIOJIAPU30BAHHOM CBETE€ MAaKCHMaJlbHasi MHTEHCHUBHOCTh CBETa B 2 pasa
0oJibllle MHUHUMAJIBHOM HWHTEHCUBHOCTU cBeTa. OmpenesuTe CTeNeHb MOJISIpU3alUd dTOTrO
CBETA.

4.5 HaﬁHHTe IIOKa3aTcCJIb IIPCIOMJICHUA BCHICCTBA N, eciau IIpu OTPpaXXCHHUHU OT HCTO CBCTA,
OTpa}I(GHHBIﬁ JIY4 OKa3bIBACTCA IIOJIHOCTBIO ITOJIIPU30BAHHBIM IIPH YIJIC IIPCIOMIICHUSA, PABHOM
30°.

4.6 Tlon kakMM YIJIOM HaJO HaNpaBUTh MY4YOK cCBeTa OT (oHApUKa, YTOOBI €ro JIydH,
OTpaX€HHBIE OT TIOBEPXHOCTH BEIIECTBA, OBLIM TMOJTHOCTHIO JIMHEHHO TOJIIPU30BAHbI?
[TokazaTenb npeaoMIIeHUs BellecTBa paBeH 1,5

4.7 CreneHp NOJPU3ALMHU YACTUYHO - MOJIAPU30BaHHOrO cBera paBHa (,5. Bo ckonbko pa3
OTJIMYAETCS MAKCUMaJbHAsA WHTEHCUBHOCTH cBeta |, ., Tpolieanero vepes aHaiu3atop, OT

MUHUMAJIbHOM MHTEHCUBHOCTH cBeTa | i ?

4.8 Anmasnas npusMma (n=2,5) HAXOTUTCS B HEKOTOPOH CpeJie ¢ MoKa3aTesieM
npenomiieHus N, . [Tydok ecTecTBEHHOTO CBETA MaJaeT Ha MPU3MY TaK, KakK 3TO

MOKa3aHO Ha pucyHke. OnpenenuTh MoKa3aTeib IpesoMiieHus: N, cpenbl, ecliu

OTpa)KeHHBIﬁ ITY9O0K MaKCUMAJIbHO TTOJIAPHU30BaH.

4.9 Haiitu yroa ¢u Mexay TJaBHBIMH IUIOCKOCTSMHU MOJISIpU3aTOpa U aHAJIW3aTopa, €CIu
MHTEHCUBHOCTh €CTECTBEHHOI'O CBETa, MPOXOMSAIIEr0 4Yepe3 MOoJIApU3aTop M aHaiIu3arop,
yMeHbLIaeTcs B 4 pasa.

4.10 Haittu yron bproctepa npu oTpakeHUU CBETa OT CTEKJIA, MOKa3aTeab MPEIOMIICHUS
kotoporo n = 1.57.
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4.11 Tly4ok €CTECTBEHHOIO CBETa MaJaeT Ha CTEKISHHYIO MPU3MY C
noKazaTejaeM MpeJIOMIICHUS n = 16 (cMm. puc.). Onpenenute
JABYIPAaHHBIH  Yroia MpuU3Mbl (P, €CIUM OTPAaKEHHBIM Iy4OK CBeETa
MOJIHOCTBIO MOJISIPU30BAH.

412 AHaHI/IBaTOp B YCTBIPC pa3a YMCHBIIACT HHTCHCHUBHOCTL CBCTA, IIPHUXOIAINICTO K
HCMY oT MoJsIpru3aTopa. OHpGI[GJII/ITI) yIoi MCIKIY IUIOCKOCTAMHU IIPOITYCKAHHA
I[MOJIPHU3aTOpPa U aHAJIU3aTOopa.

4.13 Ha kaxoil yrJIOBOM BBICOTE HAJ FOPU3OHTOM JOJKHO HaxomuThes ConHie, 4YTOOBI
COJIHEYHBIM  CBET, OTpakeHHBIM OT mnoBepxHocTH Boabl (N, =1,33), ObUI MOJIHOCTBIO
MOJISIPU30BaH?

4.14 Yron Mexay TIUIOCKOCTAMHM TIPOIyCKaHWsI TOJsIpU3aTopa U aHaiM3aTopa paBeH 45
rpaaycoB. Bo CKONBKO pa3 yMEHBIIUTCS HHTEHCUBHOCTh CBETA, BBIXOJSILIErO U3 aHAIU3aTopa,
€CJIM YyroJl yBeNuuuTh 70 60 rpamxycoB?

4.15 Tly4ok ecTecTBEHHOro cBeTa, uaymuii B Boge N, =1,33, orpaxaercs or rpanu anmasa
N =2,5, norpyxennoro B Boay. IIpy KakoM yrje HajieHHsi OTPaKEHHBIA CBET OKa3bIBAETCS
MIOJIHOCTBIO MOJISIPU30BAHHBIM ?

4.16 B 9acTMYHO TOJIAPU30BAHHOM CBETE aMIUIMTYAAa CBETOBOTO BEKTOPA, COOTBETCTBYIOMIAS
MaKCUMaJIbHOM MHTEHCUBHOCTH CBe€Ta, B 3 pa3a OoJbIlIe aMIUIUTYAbl, COOTBETCTBYIOIIEH
MHHUMAaJIbHOM UHTEHCUBHOCTH. ONIPEECIUTE CTENECHD MOISPU3ALUA CBETA.

4.17 Omnpenenure yron bproctepa g, 0pu OTpaKEHHH CBETa OT CTEKIA, IOKa3aTellb

MPEJIOMJICHUSI KOTOpOro paseH 1,57.

4.18 Ilydok cBera, MAYIIMH B BO3JAyXe, MaJaeT Ha TMOBEPXHOCTh MPO3PAYHOTO Tela IO
yrioMm 43 rpagyca. Onpenenurte yroj MpeaoMJIeHUs MydYKa, €CIM OTPa)XCHHBIM IMy4oK CBeTa
OKa3bIBAETCA MOJTHOCTHIO MOJISPU30BAHHBIM.

4.19 Tlon xak¥M YIJIOM K TOPH30HTY JOJKHO HaxoauTbesa CoiiHuEe, 4YTOOBl €ro Jyd4w,
OTpaXEHHBIE OT MOBEPXHOCTU 03€pa, ObUIM MOJHOCTHIO JUHEHHO mossipu3oBanbl? [lokazaTensb
npesioMJIeHust BObI paBeH 1,33

4.20 Yemy paBeH mokaszaTeslb MPEIOMIIEHUSI BEILIECTBA, €CJIM NPU OTPaKEHUU OT HEro CBETa,
OTPaKEHHBIN JIy4 OyJIeT MOJTHOCTHIO MOJSPU30BaH NPH yrie npenomiieHus 30°7?

4.21 Yemy paBeH yroy MexJ]y INIaBHbIMU IJIOCKOCTSAMHU MOJSPU3ATOPA M aHAIM3ATOpa, €CIU
MHTEHCUBHOCTb €CTECTBEHHOIO CBETa, MPOIIECAIIEr0 Yepe3 MOJIApU3aTOp M aHaau3arop,
yMmeHblaetcs B 4 paza? Ilornomenue cBera npeHedpeysb.

4,22 Ilyyox cBeTa, MAYIIMA B BO3AyXe, MajaeT Ha MOBEPXHOCTh J>KHIKOCTH TOJ YIJIOM
50 rpaxn. Onpenenuth yroj MOpPEIOMIICHUS IMy4YKa, €CJIU OTPAXKEHHBIM My4OK MOJHOCTHIO
MOJISIPU30BAH.
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423 CreknsHHas nOpu3Ma C [OKa3aTeleM MOpeloMyeHHs N HaxoauTcs B
HEKOTOPOM Cpelie ¢  IoKas3aTeleM npenomienus Ny, =1,45. Tlydox

€CTECTBEHHOI'O CBETa IaJaeT Ha MPU3MYy TaK, KaK 3TO IOKAa3aHO Ha PUCYHKE.
Omnpenenure nokasarenb NPEJIOMIIEHHS CTeKiaa N, eciu OTpakeHHBIM ITy4OK
MaKCUMAaJIbHO MOJISIPU30BaH.

4.24 Tlom kakuM yIJIOM HaJI0 HANpaBUTh MYyYOK CBeTa OT (hoHApHKa, YTOOBI €ro Jyd4H,
OTpaX€HHBIE OT MOBEPXHOCTU CTEKJIA, OBUIN MOJTHOCTHIO JIMHEWHO nosipu3oBanbl? [lokazarens
IpeJIOMJICHUS CTEKIJIA paBeH 1,9

4.25 Onpenenure yron bprocrepa g, Npu OTPOKEHUU CBETA OT MOBEPXHOCTH BOJIBI,

MoKa3aTelb MpeIoMIIeHUs: KOTopou paBeH 1,33

4.26 B yactuuno IMOJIPU30BAHHOM CBCTC MHHHMAJIbHAA HMHTCHCHBHOCTL CBCTA, COCTABJIACT
25% OT MakcHMMallbHOW HMHTEHCHUBHOCTH CBETA. OHpGI[GJ'II/ITe CTCIICHb IIOJIIpHU3AlHUH 3TOI'O
CBCTa.

427 Yrom WMeXay IUIOCKOCTSAMH TIPOMYCKaHHUS TOJspu3aropa W aHaim3aTopa paseH 30
rpajycoB. Bo CKONBKO pa3 YMEHBIINTCS HHTEHCHBHOCTh CBETA, BBIXOJSIIETO U3 aHAIN3aTOopa,
€CJIN yToJl yBenn4uTh 10 60 rpamxycoB?

4.28 CremneHb TOJIIPU3AINKM YaCTHYHO - MOJSApU30BaHHOTO cBeTa paBHa 0,8. Bo ckompko pas
MakCUMajibHasik MHTEHCHBHOCTH cBeta | ., TpOINEIIIEro 4Yepe3 aHaiu3atop, OOJIbIIe

MUHUMAJIBHOM MHTEHCUBHOCTH cBeTa | . ?

4.29 Yemy paBeH moka3aTeib MPEIOMIICHUS IPO3PAavyHOTO BEIIECTBA, €CIIM MIPU OTPAKEHUU OT
HET0 CBETa, OTPAKEHHBIN JIy4 OyAeT MOJHOCTHIO MOJISIPU30BAH IPpH yriie npeaomiienus 60°7

4.30 Ompenenure yron bproctepa gy, Npu OTpaKEHWH CBETA OT TOBEPXHOCTU anMasa,

IMOKa3aTellb MPEJIOMIICHUS KOTOPOM paBeH 2,5
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5. UnTepdepenuus cBera
(pa3bepuTe JNEKIHIO 17151 TIOJrOTOBKH K dK3aMeHy «MHTepdepeHius cBeTay)

5.1 Ha mpubHyro miénky (N = 1,3) mamaer Oenbiii cBer moxa yriom 45°. Ilpu kakoit
HaWMEHBIIIEH TOJIIHUHE TUIEHKU OTpa)K€HHbIE JTydn OyayT OoKpamieHbl B kENThid 1BeT (A =600
HM)?

5.2 TIlydok Genoro cBeta majgaeT HOPMaJIbHO Ha CTEKJISIHHYIO TUIACTHUHKY, TOJIIMHA KOTOPOM
0,4 mxm. [TokazaTens npenomieHus ctekia N = 1,5. Kakue aiunHbl BOJH, JeXallle B Ipeaeiax
BunuMoro criektpa (ot 380 no 760 HM), YCUITUBAIOTCS B OTPAXEHHOM TTyUYKe?

5.3 VYcranoBka misg nonyyeHus kojen HploToHa ocBemiaeTcs MOHOXPOMATUYECKUM CBETOM.
HaGnronenue Benercs B OTpaKEHHOM cBeTe. Pamuychl IBYX COCEAHMX TEMHBIX KOJIEL paBHbI
cootBeTcTBEHHO 4,00 1 4,38 mMm. Pannyc kxpuBHu3HBI 1uH3BI paBeH 6,4 M. Haliqure nopsakoBsie
HOMEpA KOJIEL ¥ JJIMHY BOJIHBI IQJAKOLIETO CBETA.

5.4 Kounbia HetoToHa 00pa3yroTcs MeKy IIIOCKUM CTEKIJIOM U JIMH30M ¢ paanycoM 8,6 M.
MOHOXpOMAaTHYECKN CBET NAJAET HOPMAIBHO K MJIOCKON MOBEPXHOCTH JIMH3bI. M3MepeHusMu
YCTAaHOBJIEHO, YTO JUAMETP YETBEPTOrOo TEMHOTO Kpyra (CUMUTasi IEHTPAIbHOE TEMHOE IISATHO 3a
HyJieBoe) paBeH 9 M. HalinuTe AyiHy BOJIHBI AJAIOIIETO CBETA.

5.5 VYcraHnoBka mis mosiydeHus koJieli HbproToHa ocBemiaercst O€lbIM CBETOM, IMaJaroluM
HopMaibHO. Halimute paamyc uerBeptoro cuHero koisbia (4,=400 um). HaGmroneHnue
IIPOU3BOJIUTCS B OTPAKEHHOM cBeTe. Pannyc kpuBu3HbI JIMH3bI paBeH 1000 cm.

5.6 VYcraHoBka s mosiydeHusi koisiell HeioToHa ocBemiaeTcst OelbiM CBETOM, MaJaroliuM
HOpManibHO. Haiiaure paamyc Tperbero kpacHoro koibena (4,= 630 uMm). HaGmonenue
MIPOU3BOAUTCS B POXOIAIeM cBeTe. Paquyc kpuBu3HbI TMH3BI paBeH 500 cM.

5.7 PaccTtostHue Mexy MSATHIM U JIBAJIIATh MSATHIM CBETJIBIMU KoJibllaMu HbpioTOHA paBHO 9 MM.
Pamnyc xpuBu3Hbl nuH3bl 15 M. Haligure nmmHYy BOJIHBI MOHOXPOMATHYECKOIO CBETA,
MaJIaloIIero HOpMaIbHO Ha YCTaHOBKY. HaOmroieHre npoBOIUTCSI B OTPAKEHHOM CBETE.

5.8 Haiinure paccTossHuE MEXIY TPETbUM U MIECTHAAIATHIM TeMHBIMHU KoJibllamMu HbroTOHa,
€CIIM pACCTOSIHUE MEXAY BTOPbIM W JABAAUATBIM TEMHBIMU KOJbLIaMH paBHO 4,8 MM.
Habmronerne npoBoIUTCS B OTPAXKECHHOM CBETE.

5.9 VcranoBka mis HaOmroaeHUsS Konel HploToHa ocBemaeTcss MOHOXPOMATHUYESCKUM CBETOM
JUIMHOM BoJiHbI 600 HM, MaJaronMM HOpMalibHO. HaliuTe TONIKUHY BO3AYUIHOTO CJIOSI MEXKIY
JUH30M U CTEKJISTHHOM IUIACTHHKOM B TOM MECTE, IJie HaOJIFOAaeTCs YE€TBEPTOS TEMHOE KOJIBIIO
B OTPAXCHHOM CBETE.

5.10 Haiitu Bce mmMHBI BoJH Buaumoro ceeta (ot 0,76 mo 0,38 MkM) KoTOpbhle OYIyT
MaKCHUMaJIbHO YCUJICHBI MPU ONTHUYECKOW pa3HOCTH XOJa UHTEep(epupyroIrX BOIH, pAaBHON
1,8 MKM.
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5.11 Haiitu Bce anuHbl BonH Buaumoro ceera (ot 0,76 mo 0,38 mMxM) KoTOopblie OyayT
MaKCUMaJbHO OCJIa0JIeHbl TPH ONTHUYECKOM pPa3HOCTH XOAa MHTEP(EepUpyIOLUUX BOJH,
paBHO# 1,8 MKM.

5.12 Ha wmbueHyt0 MmieHkKy(n=1,33) mamaer Oenbiii cBeT moa yriom 45 . Ilpu kakoi
HaMCEHBINICH TOJIIWHE TUICHKA OTPaKEHHBIC JTy4H OyIyT OKpAIICHBI B KEITHIH IIBET
(2 = 600HM).

5.13 Ha wmbuibHYIO MUIeHKY (n = 1,3), HaXosIIyrocss B BO3ayXe, MagaeT HOPMaJIbHO IyYOK
nydeit Oenmoro mBera. IIpu kakoll HaWMMEHBIIEH TOJIIMHE I[IJIEHKH OTPAXKEHHBIM CBET C
TUTMHON BOJTHBI 0,55 MKM OKa)KeTCs MaKCUMaJIbHO YCUJICHHBIM B pe3yiibTaTe HHTepepeHIn?

5.14 Tlydyokx MoHoxpoMatuueckux (A = 0,6 MKM) CBETOBBIX BOJIH najaeT noa yriom 30 rpam.
Ha HaXOJSIYIOCS B BO3/lyXe MbUIbHYIO TUIeHKY (N = 1,3). Ilpu kakoli HauMeHbIIEH TOJIIMHE
IJIEHKHA OTPAa’KEHHBIE CBETOBBIE BOJHBI Oy/IyT MaKCUMAaJbHO OCJIa0JIeHbl HHTEpPEpEeHLIHeH?

5.15 [Ilyuok Oenoro cBera mamaer noj yriaoMm 30 rpaaycoB Ha CTEKISIHHYIO IUIACTHHKY,
tommuHa KoTopoit 0,2 mkMm. Ilokazatens mpemomienus crekia N = 1,5. Kakue mivuHBI BOJH,
Jexammue B mnpeaenax Bugumoro crektpa (ot 380 qo 760 HM), yCHIHBAIOTCS B OTPaKEHHOM
cBeTe?

5.16 Ha wmbuibHYIO TUIeHKY (n = 1,3), HAXOAANIyIOCS B BO3/yX€, MalaéT HOPMAIbHO IMy4OK
nyderr 6emoro nBeta. [Ipw kakoil HaWMEHbIIEW TOJNIIMHE IUICHKH OTPAKEHHBIA CBET C
mummHOM BoTHBEI 500 HM OKaXkeTcss MaKCUMaTbHO OCJIa0JIeHbI B pe3yibTaTe HHTepdepeHIun?

5.17 Tlyyox monHoxpomatuueckux (A = 0,5 MKM) CBETOBBIX BOJH magaeT nmoj yriom 30 rpam.
Ha HaxOJALIYIOCS B BO3yXe MbUIbHYIO MIeHKY (N = 1,3). [Ipn kakoii HauMEHbIIEW TOJNILIHUHE
IJICHKH OTPa’KEHHbIE CBETOBBIE BOJIHBI OyJyT MaKCHUMaJbHO YCHUJIEHBI HHTEp(epeHInei?

5.18 VYcranoBka i HaOIrOAeHUS Kojel HploToHA OocBemaeTcs OelbIM CBETOM, ITaAAIOIIUM 110
HOPMAaJIM K TMOBEPXHOCTU TUIACTUHKHU. Pamnyc kpuBu3Hbl auH3bI paBeH 500 cm. HaGmronenue
Benércs B OTpakéHHOM cBere. Haitaute paamychl mectoro cuHero koibiia (A=400 HM) u
4eTBEPTOTO KPAaCHOTO KoJibla (A=650 HM).

5.19 VYcranoBka s mosydeHus kosienr HproToHa ocBemiaercst O€bIM CBETOM, TMaIArOIIUM
HopMmaibHO. Halinure pamuyc Tpethero 3enénoro kousbia (4,= 500 wm). HaGmonenue

MIPOU3BOAUTCS B POXosiieM cBete. Paquyc kpuBusHb! 36 paBeH 1000 cm.

5.20 Ha wmpupHyro mi€Hky (N = 1,3) mamaer OGenbiit cBer mox yriom 30°. Ilpu kakoi
HAaUMEHbBIIEH TOJIIIMHE TIEHKH OTPayKEHHBIE JTy4YH OyIyT OKpAIlICHbI B 3€JEHBIN I[BET

(2=500 aMm)?

5.21 Ha wmbutbHy®O MmiIeHKY (n = 1,3), HaXoaAIIyIOCS B BO3JyXe, MaJacT HOPMAJBHO My4YOK
ayder Oenoro mBera. I[Ipu kakol HaWMEHBIIEH TOJIUMHE IIJIEHKH OTPAXKEHHBIM CBET C
JUTMHOM BOJHBI 0,55 MKM OKa)KeTCsi MaKCUMaIbHO YCUJIEHHBIM B pe3yibTaTe HHTep(epeHnn?

5.22 OnpezleJmTe JJIMHY OTPE3Ka, Ha KOTOPOM YKIAAbIBACTCA CTOJIBKO K€ OJIHWH BOJIH B
BAaKyyM€, CKOJIbKO UX YKJIAJAbIBACTCs Ha OTPE3KE 3 MM B BOJC.
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5.23 Ha nytu cBETOBOW BOJHBI, MAYLIEH B BO3AYyXE, MOCTABWIN CTEKJIIHHYIO IJIACTUHKY
tosnuHoN 1 MM. Ha CKOJIBKO M3MEHUTCS ONITUYECKAs AJIMHA ITyTH 3TON CBETOBOM BOJIHBI?

5.24 TIlyuox MoHoxpomaTtudeckux (A=0,52 MKM) CBETOBBIX BOJIH MajaeT moj yriom 60° Ha
HaXOJSIIIYIOCS B BO3MyXe MbBUIBHYIO TUieHKY (N=1,3). Ilpu kakoii HaWMEHBIIECH TOJIIMHE
TUICHKH OTPa)KCHHBIE CBETOBBIC BOJIHBI Oy IyT MaKCHMAIIbHO OCJTa0JIeHBI HHTEphEpeHIINEH?

5.25 VYcranoBka s HaOaroaeHUs Koiel HproToHa ocBemniaeTcs 0elnbIM CBETOM, ITaJAlOIIUM 110
HOpMaJM K MOBEPXHOCTH IutacTUHKU. Pammyc xpuBu3Hbl auH3bl paBeH 500 cMm. HaGmronenue
BenETCS B MpoxojsdieM cBere. Haiinure paauycsl msitoro cuHero kodbia (A=400 HM) u
4eTBEPTOro KpacHOTO KoJiblia (A=650 HM).

5.26 Ilyuox wmonoxpomaruyeckux (4 = 0,5 MKM) CBETOBBIX BOJIH magaeT monx yriom 30
rpajl. Ha HaXOJsIIyIOCs B BO3ayXe MbUIbHYIO miieHKy (N = 1,3). [lpum kakoil HanMeHblIeH
TOJIIIMHE TUIGHKH OTPAKEHHBIE CBETOBbIE BOJNHBI ~ OyAyT  MaKCHMalbHO  YCHJICHBI
UHTEpPEpEeHITNE?

5.27 Haiinure Bce mmuHbl BOoJaH Buaumoro csera (ot 0,76 mo 0,38 MkxM), KoTopble OymyT
MaKCHMaJbHO YCHJIEHBI MIPH ONTHYECKON Pa3HOCTH xoja A mHTepdEepUpYIOIMUX BOJIH, PaBHOU
1,8 MKM.

5.28 Ilyuoxk Monoxpomatuueckux (A = 400 HM) CBETOBBIX BOJIH MajaeT moj yriom 60° Ha
HaxXOJIAIYIOCS B BO3AyXe MbUIBHYIO TieHKYy (N = 1,3). Ilpu kakoli HauMeEHBIIEH TOJNIIMHE
MJICHKUA OTPa)KEHHBIE CBETOBBIE BOJIHBI OYIyT MAaKCUMAJIbHO YCHJICHBI HHTEPHEPECHITUCH?

5.29 Ha nytT®m MOHOXpPOMAaTHYECKOrO CBeTa C JUIMHOW BOJHBI A = 0,6 MKM HaXOIUTCS
IIOCKONapajulebHas CTeKJIssHHas TutactuHa tonmuHor 0,1 MM. CBeT majmaeT Ha IUIACTHHY
MEePIICHIUKYJISIPHO €€ MOBEepXHOCTU. Ha Kkakoil yroa ¢ cieayeT MOBEpHYTh IUIACTUHY, YTOOBI
OIITUYECKast JyTMHA MyTH L u3meHwmnacey Ha A/2?

5.30 Haiinure Bce manuHbl BoaH Buaumoro cera (ot 0,76 mo 0,38 MkM), KoTOopble OynyT
MaKCUMaJbHO OCJA0JIeHbl MPH ONTHYECKOW pa3sHOCTH XoAa A UHTepPEepUpYIOLIUX BOJH,
paBHOM 1,8 MKM.
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6. Indpakuus ceera
( pa3bepuTe JISKIHIO JIS IIOATOTOBKH K 3K3aMeHy «Jludpakiius cBetay)

6.1 Ha menp mupunodt 18/ magaeT HOPMaIBHO TMapaUICIbHBIN ITy4OK
MOHOXpPOMATHUYECKOTO CBeTa ¢ anuHOW BOJHBI A. Ilog kakum yriaom Oyzaer
HaOI0JaThCS YeTBEPTHIN TU(PAKIIMOHHBIE MaKCUMyM CBeTa?

SKpaH
6.2 Hailitu pamuyc Tperbeil 30HbI DpeHensi, ecinu pacCcTOSTHUE OT TOYEHHOIO '
UCTOYHHKA cBeTa N0 Kpyrioro orBepctus 2000 MM, a paccTosiHHE€ OT OTBEPCTHS 1O TOYKU
nabmoaenus 100 cm. JlmuHa cBetoBo# BoHBI paBHa 600 HM. Habmonenue Benércs BIoab Ocu
OTBEPCTHS.

6.3 Ha mudpakmmonnyro pemérky mamaeT HOPMAJIbHO  TMApAJUICIBHBIA  ITyYOK
MOHOXpPOMATHYECKOTO CBeTa ¢ JUIMHOMW BONHBI A. [log kakuMm yriiom Oyaer HaOIOAaThCs
TPETHIA TJIABHBIN TU(GPAKIIMOHHBI MUHIMYM CBETA, €CJIHM IIUPHHA NN Y PEIIETKH paBHa 647

6.4 Ha nudpakimoHHyl0 pelIeTKy HOPMAaJbHO MajaeT my4ok cBera. OpaHkeBas JUHUS
(A1 =600 HM) BHHA B CIIEKTPE TPETHETO Mopsaka moja yriom 30°. Kakoe 4uciio mTpuxoB Ha
1 MM nuHBI UMeeT TudpakiMoHHas pemeTKa’?

6.5 MunHuMyM Kakoro nopsaka HaOmonaercs noj yriaom audpakuuu 30 rpanycos, eciau Ha
TU(GPaKIMOHHYIO PEMIETKY C pa3MEPOM LIENH 3 MKM IaJaeT HOPMaJIbHO MapajuIeIbHbII Ty4OK
MOHOXPOMATHYECKOTO CBETA C JNIMHOW BOJHBI 500 HM?

6.6 MakcuMyM Kakoro Topska Habmromaercs moj yrioM audpakmuu 30 TpaaycoB, eciau Ha
IUQPPAKIIMOHHYIO PEMIETKY C MEePUOJOM 3 MKM TaJaeT HOPMAJIbHO MapalljieIbHBIN MTydoK
MOHOXPOMATHYECKOTO CBETA C JNIMHOW BOJHBI 500 HM?

6.7 Haiitu paguyc BTOpoii 30HbI DpeHENs, €CIM PACCTOSTHUE OT TOYEUHOT'O MCTOYHHMKA CBETA
no kpyrioro orBepctusi 1000 MM, a paccTosiHuE OT OTBEPCTHUS 1O TOUYKK HaOmrogeHust 10 cM.
JlnmuHa cBetoBoi BosiHBI paBHa 500 HM. Habmronenue Benércst BIOJIb OCH OTBEPCTHS.

6.8 Ha menp mmpuHoit 44 mamaeT HOPMAJIBHO MAPATICIBHBIA MyYOK MOHOXPOMATHYECKOTO
cBera ¢ JyHON BOJHBI A. [log kakuM yrioMm OyaeT HaOMOAaThCS BTOPOM MUQPPAKITUMOHHBIN
MHUHUMYM CBETA?

6.9 MakcuMmyM Kakoro mopsiika HabmrogaeTcs noj yriaom audpakiuu 30 rpaaycoB, €ciu Ha
TU(PaKIMOHHYIO0 PEMIETKY ¢ MEepuoJoM | MKM MajaeT HOPMajbHO TapajjieibHBbINA My4OK
MOHOXPOMATHYECKOT'0 CBETA C JIIMHOW BOJIHBI S00 HM?

6.10 Ha gudpakunoHHYI0 peuIeTKy HOPMaJIbHO MaJaeT My4yOK MOHOXPOMAaTHYECKOIO CBETA.
MakcumyMm TpeThero nopsijaka HadmogaeTcs moa yriom 60° k Hopmanu. Haliiute mocTosHHYIO
IU(PPAKIIMOHHON PEMIETKH, BEIPAXXEHHYIO B TTMHAX BOJIH MaIAI0IIEr0 CBETA.

6.11 Ha nudpakumoHHyro pemérky MmajaeT HOPMajbHO  MApaJUIENbHBI  MY4YOK
MOHOXpPOMAaTHYECKOro cBeTa ¢ JIMHOMW BOiHBI A. [lom kakum yrimom Oyaer HaOIHOAaThHCS
TJIaBHBIN 4eTBEPTHIN NU(PAKIMOHHBIA MAaKCUMYM CBETa, €CIIU MIEPUO PEIIETKH paBeH 847
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6.12 Ha mudpakMOHHYIO PEIIETKY HOPMAaJbHO MaJaeT My40K MOHOXPOMATUYECKOTO CBETA.
MunumyM BTOpOro nopsaka Hadmoaaercs noa yrinom 30° k Hopmanu. Haliaute mupuny menu
IU(PPAKIIMOHHON PEIIETKH, BEIPAXKEHHYIO B JUIMHAX BOJIH MA/aOLIEro CBETA.

6.13 MuHMMyM Kakoro mopsjika HaOJromaercs noj yrioM audpaxiuu 30 rpaaycoB, eciid Ha
TU(GPaKIMOHHYIO PEMIETKY C pa3MEPOM LIEIH 2 MKM aJaeT HOPMaIbHO MapajuiebHbIN My4oK
MOHOXPOMATHYECKOTO CBETA C JUIMHOM BOJIHBI S00 HM?

6.14 Ha nudpakunoHHYI0 pemeTKy HOpMajbHO MAaJaeT My4YOK MOHOXPOMAaTHYECKOIO CBETA.
MaxkcumyMm TpeThero nopsiaka Hadbmogaetcs noj yriom 30° k Hopmanu. Haiiute mocTosiHHYIO
IUQPPAKIIMOHHON PEMIETKH, BEIPAXXKEHHYIO B JUTMHAX BOJH MaIalOIEro CBETa.

6.15 Ha mudpakunonHyro peméTKky HOpMaJIbHO TafaeT My4dok cBeTa. KpacHas nuHus
(1=630 HM) BHIHA B CIIEKTPE TPEThEro mopsaka moa yrioM 60°. Kakas criekTpaabHas JTUHHS
BHJIHA TIO]1 THUM K€ YIJIOM B CIIEKTPE YETBEPTOIO MOpPsAKa?

6.16 Ha mudpaxiuoHHyro pemerky HopMajabHO MajaeT mydok cBera. KpacHas munus (4 =630
HM) BHJIHA B CIIEKTpE TpeThero mopsaka moj yriom 60°. Kakoe uucio mrTpuxoB Ha 1 MM
JUTMHBI UMEET AU PaKIIMOHHAS peméTKa?

6.17 Ha nudpakimoHHyro pemérky TmagaeT HOPMAJIbHO  MMapajuIeNbHBIM  My40K
MOHOXpPOMAaTHUECKOTO CBeTa ¢ JIMHOW BOMHBI A. [lom xakum yrimom Oyaer HaOIIOAATHCS
BTOPOH rIaBHBIA JAU(PPAKIIMOHHBIA MUHUMYM CBETA, €CIIU IIUPUHA IIEIH Y PEHIETKH paBHA 447

6.18 Haiitu pannyc natoit 3oub1 OpeHens, eclii pacCTOSIHUE OT TOYEYHOTO MCTOYHUKA CBETa
1o kpyrioro orBepctusi 200 cM, a pacCTOssHUE OT OTBEPCTHUsS 10 TOUku HaOmroneHus 100 cM.
JlnuHa cBetoBoit BosiHbl paBHa 400 HM. HabGmronenue Ben€Tcst BIOJIb OCU OTBEPCTHSL.

6.19 Ha xpyrioe oTBepcTHE MaJaeT HOPMAIBHO MapaAJJICIbHBIA MTy40K MOHOXPOMATHYECKOTO
ceera ¢ JuuHOM BosHbI 500 HM. Omnpenenurte paauyc TpeThbel 30HbI DpeHenst Ha pacCTOSHUU
100 mm ot oTBepcTHsi. HaOmtonenue Ben€Tcst BIOJIb OCH OTBEPCTHSI.

6.20 Ha ngudpakiuonHyro pemérky TagaeT HOPMAJIbHO  MMapauIeNbHBIM  My40K
MOHOXpoMaTHueckoro cBera. OmnpenenuTe JJIMHY BOJHBI ATOTO CBETA, €CIIM BTOPOM TJIABHBIN
Tu(PpaKIMOHHBIN MUHUMYM HaOIroaeTcs noj yriaom audpakiuu 30 rpagycos.

6.21 Ha mudpakimoHHyIO penieTky HOPMajabHO TMajaeT MydoK Oesoro cBeTa. 3eyi€Has JTUHUS
(2 =550 um) BuHA B CrIEKTpe BTOporo nopsaka moj yriom 30°. Kakoe 4rciio mTpuxoB Ha
1 MM yHBL UMeeT AU paKIIMOHHAs peneTKa?

6.22 Ha audpakuroHHYIO peUIeTKy HOPMalbHO MaJaeT My4YOK MOHOXPOMATHUYECKOrO CBETA.
MunrMyM 4eTBEPTOTO TOpsiaka HaOmogaeTcst moj yriaom 30° k Hopmanu. Haiinure mmpuny
ey AMQpakiMOHHON PEeIETKY, BRIPAKEHHYIO B JJIMHAX BOJIH MaJalOIero CBETA.

6.23 Ha mens mmpuHoii 44 magaeT HOPMaAJIBbHO MapayIeNbHBIM MY4OK MOHOXPOMATHUYECKOTO
cBeTa ¢ JuIMHON BOiHBI A. [lox xakum yriom OyneT HaOMONAThCS BTOPOU AM(PPAKIIHMOHHBINA
MUHHUMYM cBeTa?
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6.24 Ha nudpakumoHHyro pemérky MmajaeT HOPMajbHO MApaJUIENbHBI  My4YOK
MOHOXpOMaTHUECKOro cera. OnpeaenuTe AJIMHY BOJHBI 3TOTO CBETA, €CIM TPETHl TJIaBHBIM
au(pakIMOHHBIA MaKCUMYM HaOJrogaeTcst noj yriom audpaxmuu 60 rparycos.

6.25 Ha audpakunoHHYIO penieTKy HOPMaJIbHO MalaeT My4yOK MOHOXPOMAaTHYECKOIO CBETa.
Makcumym BTOporo nopsjka Haomogaercs noja yriaom 30° k Hopmanu. Haiiaure noctossHHyIO
TU(GPaKIMOHHON PEeIETKH, BHIPAXKEHHYIO B IJTMHAX BOJIH MAJAIOIEr0 CBETA.

6.26 Ha kpyrioe oTBepcTHE MaJaCT HOPMAJIBHO MApAJUIEIbHBIM Ty4OK MOHOXPOMATUYECKOTO
cBera ¢ JuMHOM BOaHBI 600 HM. Ornpeaenure paaunyc BTOpoi 30HbI DpeHest Ha pacCTOSTHUU
100 mm ot oTBepcTHsi. HabmtoneHue BeaETcs BIOJIb OCU OTBEPCTHS.

6.27 Ha nudpakumoHHyr0 pemérky MmajaeT HOPMajbHO  MApAJUICNbHBI  My4YOK
MOHOXPOMAaTHUECKOTo cBeTa. Omnpenenure MJIMHY BOJHBI JTOTO CBETA, €CIU YETBEPTHIU
IJIaBHBIA AUGPAKIIMOHHBIN MaKCUMYM HaOIt01aeTcs Mol yriioM audpaxiuu 45 rpaaycos.

6.28 Ha mens mupunoit 144 mamaetr HOpManbHO MapaJJICIbHBINA MTyYOK MOHOXPOMATHYECKOTO
cBeTa ¢ JUIMHOM BOJHBI A. [log kakuMm yriom OyaeTr HaOMOAaThCS TPETHM NUQPPAKITMOHHBINA
MaKCUMyM cBeTa?

6.29 Ha nudpakMOHHYIO pPEIIETKY HOPMAJIbHO MaJaeT IMy4O0K MOHOXPOMATUYECKOTO CBETA.
MuHuMyM ISTOTO TOpsiAKa Habmonaercs moa yrioM 60° k Hopmanu. Haliaute mmpuHy menn
IU(GPaKIIMOHHON PEeIIETKH, BIPAXKEHHYIO B ITTMHAX BOJIH MAJAOLIEr0 CBETA.

6.30 Ha xpyrioe oTBepcTHE MagaeT HOPMAIBHO MapaJJICIbHBIA MTydOK MOHOXPOMATHYECKOTO
ceera ¢ guuHOM BoyHBI 400 HM. Omnpepenure paguyc 4deTBEPTOM 30HBI DpeHens Ha
paccrossauu 1000 mm ot oTtBepctus. Habmrogenue Ben€Tcst BIOJIb OCH OTBEPCTHSL.
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7. TemioBoe n3aydyeHue
(pa3bepuTe JIEKITHIO JIJIs TIOJTOTOBKH K K3aMeHY « TerioBoe M3IIydeHre )

7.1 Omnpenenute TeMiepatypy 7, mpu KOTOPOM sHEpreTuyeckas CBETUMOCTh R, uépHoro Tena
2
paBHa 20 kB1/mM” .

2
7.2 C noBepxHocTH caxku miomanbio 1 cMm” mpu temneparype 500 K 3a Bpemst 6 mun
uznyyaercs sueprus 80 J[xx. Onpenenure KodhGUIIMEHT TETIIOBOTO U3MYUYEHHUS € CAXKHU.

7.3 Ha kakyio AMUHY BOJHBI Am,x NPUXOAUTCA MAaKCHMyM CIEKTPaIbHOM IJIOTHOCTU
DHEPIreTUIECKOI CBEeTUMOCTH (I, T)max YEPHOTO Tena nipu Temmeparype 10°C?

7.4 B crmenctBue um3MeHEHHS Temmeparyphl YEPHOTO Tela MaKCHUMYM CIIEKTPabHOM
WIOTHOCTH (I} T)max CMeCTHIICS ¢ Ay = 2,4 MM Ha A = 0,8 mxMm. Kak u BO ckoibko pa3
U3MEHUIINCH DHEPreTHYECKash CBETUMOCTh R Tela M MakcuManbHas CIEKTpaibHas INIOTHOCTh
SHEPreTUYECKON CBETUMOCTH?

7.5 Temneparypa BepxHux cioeB Connna paBHa 5,3 kK. Cuurtas ConHile 4EpHBIM TEJIOM,
ONPENENIUTh JIJIMHY BOJHBI Amy, KOTOPOM COOTBETCTBYET MAaKCHUMaJibHasi CIEKTpajibHas
IUIOTHOCTh SHEPTeTUIECKONH CBETUMOCTH (I 1)max COMHIIA.

7.6 MOXHO YCIIOBHO TNPHHATH, YTO 3eMJIS M3JydaeT KaK Cepoe TeJo, HaXomsleecs Ipu
temneparype T = 280 K. Onpenenuts k03¢pHUITUEHT TEIJIOBOTO U3IYYCHUS € 3eMJIH, CCIH

DHEPreTUYECKasi CBETUMOCTh R, €€ MOBEpXHOCTH paBHA 36() “ZZM :
My

7.7  llpunuMmast ko>)PUIUEHT TEIJIOBOrO M3dydeHusi yris npu Temmeparype T = 600 K
paBHbIM 0,8, onpenenuTe SHEPreTUIECKYI0 CBETUMOCTh R, yriisi.

7.8 BcreacTBre u3MEHEHHS TEMIIEPATYPhI YEPHOTO TEIa MAKCUMYM CIIEKTPATbHOM IIIOTHOCTH
(r,T)max cMecTmiics ¢ Ay = 2,4 MM Ha Jp; = 0,8 MxM. Kak ¥ BO CKOJBKO pa3 M3MEHWIHCH
DHEPreTHUECKass CBETUMOCTh R, Tela M MakcHMajabHas CIIEKTpajbHas IIOTHOCTH DHEpre-
THYECKOU CBETUMOCTH?

7.9  MomHocTs P u3nyyeHus mapa paguycoM I = 10 c¢M Npu HEKOTOPOW MOCTOSIHHOM
temneparype 7 paBHa 1 kBt. Hailtu 3Ty Temmeparypy, cuuTtas map CEpbIM TEIOM C
koa(durmenTom terooro u3nyuenus € = 0,25.

7.10  Ha kakyw JUIMHY BOJHBI Am,x MPUXOJHUTCS MAKCHUMyM CIEKTPaJbHON IJIOTHOCTH
DHEPIreTUIECKOI CBEeTUMOCTH (I T)max YEPHOTO TeJa Tipu Temieparype 100°C?

~ ~ 2
/.11 Haiitu Temneparypy neudu, €Ciu U3BECTHO, YTO U3 OTBEPCTHUS B HeWl pazmepom 10 cm
u3nydyaercss B 1c sHeprus 1x/[x. M3nydeHue cumTarh ONM3KUM K H3JIyYEHUIO a0OCOIIOTHO
YEPHOIO TeIa.

7.12  Kakoe konuuectBo 3Hepruu usinydaer Connue B 1 mun? M3nmydyenne ConHIa CUUTATH
ONM3KMM K W3JIy4eHHUIO a0COMIOTHO dYE€pHOTO Tena. Temmeparypy moBepxHoctu CorHIa
npuHATh paBHoit 6000 K. Paguyc Connua pasen 700 000 km



20

2
7.13 Kakoe konnuectBo sHeprum wu3nyyaeT | cMm® 3aTBepaeBaromiero cBuHma B 1 c?
OTHOLIEHNE YHEPTETUYECKUX CBETUMOCTEW IMOBEPXHOCTU CBHUHIIA U aOCOIIOTHO YEPHOTO Tela

IUTS 3TOM TeMneparypsl cuutaTh paBHbIM 0,6. TemmnepaTypa miasnenus csunua 237 C.

7.14 MoiHoCTh u3Ny4eHus adcooTHO Y€pHoro Ttena pasHa 34 kBt. Haitgute temnepatypy
2
3TOrO TeJla, ECJIM U3BECTHO, YTO MOBEPXHOCTH €ro paBHa 0,6 M”.

2
/.15 PackaneHHass MeTAITIMYECKask MOBEPXHOCTH Iiomaapo 10 cM” uzmydaer B 1 MuH

40 x/Ix. Temneparypa moBepxnoctu paBHa 2500 K. Haiigute, kakoBo ObUTO OBI M3TydYeHUE
ATOU MOBEPXHOCTHU, €CJIM ObI OHA ObLJIa AOCOMIOTHO YEPHOM.

7.16 Temmneparypa Boib(paMoBOl crvpaiu B 25-BaTTHON DJEKTPUUYECKOMN JIAMIIOYKE paBHA
2450 K. OrHoueHne €€ HSHEPreTUYecKOil CBETUMOCTHM K SHEPreTUYECKOW CBETUMOCTHU
abcomoTHO 4YE€pHOro Teia Npu JaHHOW Ttemmeparype pasHo 0,3. Halimute momans
M3JIyYarollel MOBEPXHOCTH CIUPAIIH.

. 2
7.17 HailiguTe, Kakoe KOJIMYECTBO SHEPruu ¢ 1 ¢cM” MOBEPXHOCTH B 1 ¢ M3mydaeT abCONMIOTHO
4yépPHOE TENO0, €CIM H3BECTHO, YTO MAaKCUMaJbHAs CIEKTpaldbHas IUIOTHOCTH €ro
DHEPreTUYECKON CBETUMOCTH ITPUXOIUTCS Ha JUIMHY BOJIHBI 484 HM.

7.18 MomHocTh M3mydeHus: abcomroTHO u€pHOro Tena pasHa 10 kBt. Haiimure muromanm
M3JIyYarollle MOBEPXHOCTU Teja, €CJIM U3BECTHO, YTO JJIMHA BOJIHBI, HA KOTOPYIO MPUXOIUTCS
MaKCHMYM CIIEKTPaJIbHOM MJIOTHOCTH €r0 SHEPTE€TUUECKONM CBETUMOCTH, paBHa 700 HM.

7.19 B kakux oO0jacTsx cCHekTpa JeXar JJIMHBI BOJH, COOTBETCTBYIOIIUE MAKCUMYMY
CHEKTPAJIbHOW TIJIOTHOCTH JHEPTeTHYECKON CBETHMOCTU, €CJIM HMCTOYHUKOM CBETA CIYKHUT
aToMHas 60MOa, B KOTOpOH B MOMEHT B3pbIBAa pa3BHBAeTCS Temmeparypa okoino 10° K?
N3nydenne cuntarh OJIM3KUM K U3TYy4YEHHUIO aOCOTIOTHO YEPHOTO Tea.

7.20 Tlpu marpeBanuu aOCONIOTHO YEPHOTO Teja JIMHA BOJHBI, HA KOTOPYIO TPUXOIUTCS
MAaKCHMYM CIEKTPAJIbHOM IJIOTHOCTH SHEPIETHYECKON CBETUMOCTH, M3MeHunacek ot 690 no 500
HM. Bo ckoibKO pa3 yBenuuuiach Ipu 3TOM SHEpreTudeckas CBeTUMOCTD Teja?

7.21 Ha kakyro [JIMHY BOJIHBI TPUXOJUTCS MAaKCUMyM CHEKTPaJbHON IIJIOTHOCTH
DHEPTreTUYECKON CBETUMOCTH aOCONIOTHO YEPHOTO TeJa, MMEIOIIETO TeMIEepaTypy, PaBHYIO
TeMmIepaType 4eiaoBedyeckoro tena, T.e. 37°C.

7.22 Temmepatypa abconroTHO Y€PHOTO Tena u3MeHunach npu HarpeBanuu ot 1000 g0 3000
K. Bo ckonbko pa3 yBenuumuiIach Ipu 3TOM €ro YHEPTreTUYECKast CBETUMOCTh?

7.23  AOGcomotHo uépHoe Teno HaxoauTcs mpu Temmeparype T:=2900 K. B pesynbraTe
OCTBIBaHUs TeJa JJIMHA BOJIHBI, HA KOTOPYIO MIPUXOAUTCI MAKCUMYM CHEKTPAJIbHON INIOTHOCTH
DHEPreTUYECKOW CBETUMOCTU, M3MEHWIach Ha AA=9 mkm. [lo kakoii Temmeparypel T, ox-
JIAJIAI0CH TEJIO?

7.24 TloBepxHocTb Tena Harpera o Temreparypsl 1000 K. 3atem teno oxnaaunu Ha 100 K.
Bo ckoabKO pa3 u3BMEHHUTCS SHEPreTHUecKasi CBETUMOCTh MMOBEPXHOCTHU 3TOTO Teja?
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7.25 Kakyro MONIHOCTP HaJ0 NOABOAUTH K 3aYEPHEHHOMY METALNIMYECKOMY MIAPUKY
paauycoM 2 cM, 4yTOObl MOJAEpPKUMBATh ero Temmeparypy Ha 27 K Beiie Temmneparypsl
okpyxatomein cpenbl? Temneparypa okpyxatoment cpeasl 20°C. Cunrars, 4TO TEMIO TEPSAETCA
TOJIbKO BCJIEICTBUE U3ITYUCHUS.

7.26  3audepHEHHBIN MmapuK ocThiBaeT oT Temmeparypsl 27 °C go 20 °C. Ha ckonbko
U3MEHWIACh JUIMHA BOJIHBI, COOTBETCTBYIOIIAS MAaKCUMYMYy CIEKTPaJIbHOW IJIOTHOCTU €ro
HYHEPreTUYECKON CBETUMOCTH?

7.27 Tlotok sueprun @, u3ydyaeMblii 13 CMOTPOBOTO OKOIIIKA IJIABUIBHOW TMeuH, paBeH 34
2
Bt. Onpenenvre temnepatypy HNe4u, €Ciau MIONaab OTBEPCTUS S5 cM”.

7.28 Omnpexnenure 3HEPIHIO, U3TyYaeMy0 32 BpeMsl | MUH U3 CMOTPOBOI'O OKOIIIKA IJIOMIABI0
10 cM® TTABHITBHOM TIEYH, CIH 8 temreparypa =1 kK.

7.29 Temmepatypa abCconOTHO YEPHOTO Tejla W3MeHuach rnpu HarpeBanuu ot 1000 g0 2000
K. Ha ckonpko M3MEHUJIAcCh NPH 3TOM JIJIMHA BOJIHBI, HA KOTOPYIO HPUXOJUTCA MaKCUMyM
CHEKTPAIBHOM MIOTHOCTU SHEPTETUUECKONW CBETUMOCTH?

7.30 Bo ckoyibKO pa3 HAAO YBEIMYHUTH TEPMOIAMHAMUYECKYIO TEMIIEpaTypy 4EpHOro Tea,
4yTOOBI €T0 PHEPreTUIecKas CBETUMOCTh R, Bo3pociia B iBa pa3a?
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8. ®oto3ddext
(pa3bepuTe JISKIHIO JIJIS TIOJTOTOBKH K dK3aMeHy «DoTtorddherty)

8.1 Ompenenute paboTy BBIX0/1a SJIEKTPOHOB M3 HATPHS, €CIIM KpacHas rpanuiia Gorodddexra
st Hero Ap=500 HM.

8.2 byner nu naGmiomatbes GoTodddeEKT, eclii Ha IOBEPXHOCTh cepedpa HampaBUTH
yIbTpaduoIeTOBOE M3NIyYeHHEe ¢ IIuHOM BoJHBI A = 300 HM? Paborta BbIxona st cepebpa
paBHa 3 3B.

8.3 Kaxkas nons sHepruu (HoTOHA U3pacxXo/i0BaHa Ha padOTy BRIpbIBaHUS (OTOAIEKTPOHA, €CIH
KpacHas rpanuna ¢otoddpdexra o = 307 HM U MaKCHUMaJIbHAsE KUHETHYECKast dHEPTus 7,
dboTornexkTpoHa paBaa 1 3B?

8.4 Ha moBepXHOCTh TUTHS MalaeT MOHOXpoMaTtudeckuit cBeT (A=310 am). UT0OBI MpeKpaTUThH
AMUCCHUIO IEKTPOHOB, HY>KHO IPHJIOKUTH 33I€PKUBAOIILYIO Pa3HOCTh ITOTEHIIMAIIOB HE MEHEE
1,7 B. Onpenenure paboTy BbIX0/1a SJIEKTPOHOB U3 JIUTHSI.

8.5 Ha nuHKOBYIO TUTACTMHKY MaJaeT MOHOXPOMATHYECKUW CBET C JJIWHON BOJHBI 220 HM.
Onpenenure MaKCUMaJIbHYIO CKOPOCTH BBUIETAIONIMX (POTOAIEKTPOHOB. Macca ayekTpoHa

pasna M, =9-107%2,

8.6 Ompenenure AIMHY BOJIHBI A YIBTPa(HUOIETOBOTO H3Iy4EHUs, 1aJJat0IIero Ha MOBEPXHOCTb
HEKOTOPOro MeTajula, MPU MaKCHUMaJbHOM CKOpPOCTH (DOTO3JEKTpOHOB, paBHOM 10 Mwm/c.

PaGoToif BBIX0/1a 3MEKTPOHOB U3 MeTasuia npenedpeus. Macca anekTpona papaa M, =9-107°2,

8.7 Ompenenure MakCUMaIbHYIO CKOPOCTh (DOTORIEKTPOHOB, BBUICTAIOIIUX W3 METalla O]
. . 28
NEeNCTBUEM Y-U3JIydeHus ¢ AiauHoi BoyHbl 0,3 HM. Macca siekrpona pasaa M, =9-107 2.

8.8 Kpacnas rpanmma ¢orodddexra mis HEKOTOporo Meramia paBHa 275 HM. Habimute
MAaKCUMAIIbHYIO0 CKOPOCTb 3JIEKTPOHOB, BBIPBIBAEMBIX M3 METAJLJIa CBETOM C JIIMHOW BOIHBI 180

HM. Macca >1exTpona pasHa M, =9-107%2.

8.9 MakcumanbHasi CKOPOCTh (POTORIEKTPOHOB, BBUICTAIOIINX U3 METaJlIa MPU 00TyUYEeHUU €ro
v-boTonamu, paBHa 291 Mwm/c. Onpenenuts SHEPTUIO Y-(DOTOHOB.

8.10 Kpacnas rpanuna ¢oroddderra s HEKOTOpOro Meramuia paBHa 275 aMm. Uemy paBHO
MUHHMMAaJIbHOE 3HaUYCHHUE PHEPTUn (POTOHA, BhI3BIBAIOINIECTO (hOTOAHPeKT?

8.11 Omnpeaenute MaKCUMaIbLHYIO CKOPOCTh (POTOIIEKTPOHOB, BHIJICTAIOIINX U3 METAJIIa IPU

o6yueHnn y-poToHamu ¢ sHeprueii 1,53M»B. Macca anextpona pasga M, =9 1072

8.12 Kakas nons sHepruu poroHa U3pacxojoBaHa Ha paboTy BbIpbIBaHUS (POTOIIEKTPOHA U3
BELIECTBA, €CIIM KpacHas rpanuna ¢poroddpdexra 1o = 300 HM 1 MakCUMasbHasE KUHETHYECKas

max
sueprus E dboToasiekTpoHa papHa 2 3B?
K
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8.13 Jlns monHOM 3a1epKKU (POTORIEKTPOHOB, BEIOUTHIX U3 HEKOTOPOTO METAJlIa U3Ty4YEeHUEM
c niuHo¥M BoaHBI 210 HM, TpeOyetcs HampspkeHue 2.7 B. Uemy paBHa B 3B pabota BbIxoaa
AJIEKTPOHOB U3 3TOT'0 BELECTBA?

8.14 TloBepxHOCTh MeTajla OCBEIIAeTCsl KBaHTaMu cBeTa c »Heprued 4 »B. Omnpenenute
MaKCHUMaJIbHYI0 CKOPOCTBH BBIPBHIBAEMBIX (POTOIIEKTPOHOB, €CIM pabdoTa BBIXOJA JISI ITOTO

Merasuna pasaa 1.125 5B. Macca snektpona pasaa M, =9-107%2

8.15 C kakuM MaKCHMaJbHBIM HUMIYJbCOM MOKUIAIOT METAUl SJCKTPOHBI, €CIHU €ro
©a.a0 15
MOBEPXHOCTH 00Iy4aeTcst cBeToM ¢ yactoroit 3 10 = ', a paboTta BbIXOAa U3 MeTalia paBHa 3

sB? Macca snexrpona pagua M, =9-107°2

8.16 Kpacnas rpanuma dotodaddekxra paBHa 618 HM. KakoBa mMakcuManbHas KHHETHYECKAs
SHEPrus JJIEKTPOHOB Impu (PoTodddexre, ecium YyacToTa MAJAIOLIEr0 CBETa paBHA

v =4,85-10"Ty"

8.17 Ilpm ocBemeHUH METAUIMYECKOW TOBEPXHOCTH (oToHaMu C »dHepruei 6.2 5B
OoOHapy>keHO, YTO (OTOTOK TMpeKpalaeTcss NpH BEIMYMHE 3aJCP>KUBAIOLICHCS Pa3HOCTU
MOTEHIMANOB, paBHOil 3.7 B. Onpenenute paboTy BbIXO/Ia DJIEKTPOHOB U3 METaJlIA.

8.18 Kpacnas rpanuna (orodddexra uccieqyeMoro MeTaia COOTBETCTBYET JUIMHE BOJIHBI
A =600 HM. Ilpm ocBemeHMH 3TOro MeTajula CBETOM JJIMHON BOJIHBI A MaKCHMallbHas
KHHETHYECKass JHEPTHWs BBIOMTBHIX W3 HEro (OTOIICKTPOHOB B 3 pa3a MEHBIIEC JHEPTUU
nmajgaroniero csera. Kakosa uiMHa BOJHEI A MaJaroIero ceera?

8.19 PabGora BbIXONa /UIsi MaTepualia KaToja BakyyMHOTo (porosnementa paBHa 1,5 3B. Karon
OCBEIIAETCSI MOHOXPOMAaTUYECKUM CBETOM, Y KOTOPOTo sHeprusa poToHoB paBHa 3,5 3B. Kakoso
3aMyparollee HaMpsHKEeHUe, IpU KOTOPOM (POTOTOK MPEKpATUTCS?

8.20 C kakoit MaKCUMaJIbHON CKOPOCTHIO BBUICTAIOT AJICKTPOHBI U3 IIUHKA, €CIIA €T0 00IydJaTh
yabTpadUOJIETOBLIM CBETOM C JUIMHOM BOIHBI 320 HM? PaboTa BbIXOJla 3JIEKTPOHA U3 IIMHKA

paBHa 2,5 5B. Macca snektpoHa pasaa M, =9 1072,

8.21 Kpacuas rpanuna Qotodrddexra mis HexkoToporo Meraimia paBHa 500 M. Haiigute
MaKCUMaJIbHYI0 KWHETHYECKYI0 SHEPTHIO 3JICKTPOHOB, BBIPHIBAEMBIX W3 METalsla CBETOM C
IIMHOW BOJIHBI 300 HM.

8.22 Kpacnas rpanuna pororddekxra nccieayemMoro Meraiia COOTBETCTBYET JJIMHE BOTHBI
Ao =500 BM. Ilpm ocBemieHMHM 3TOro MeTalla CBETOM JUIMHOM BOJHBI A MaKCHMallbHas
KHHETHYECKasi DHEPIrHs BBIOUTHIX W3 HETO (OTOIIEKTPOHOB B 2 pa3a MEHBIIE DHEPTUU
najaromero ceera. Kakosa gactora majaromiero csera?

8.23 MakcumanbHas KMHETHYECKash YHEPTHs JIEKTPOHOB, BBUIETAIOIIMX U3 BoJbGpaMa IMpu
OCBEIIEHUH €r0 CBETOM C JJIMHOU BOJHBI 0,19 MM, paBHa 2 3B. Onpeaenute paboTy BbIXOja
AJIEKTPOHOB U3 BOJIb(pama.
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8.24  Omnpenenure BeMWYMHY MOCTOSHHOM I[lnmaHka, eciam M3BECTHO, YTO C YBEIWYCHUEM
. 1nlL
YacTOTHl 3JIEKTPOMAarHUTHOro u3iaydenus Ha 1,21 107 k[, BenuumHa 3a1ep:KUBAIOIIETO
noTeHIana Bo3pocia Ha 0,5 B.

8.25 MakcumanbHasi KUHETHYECKasi SHEPTHsl AJIEKTPOHOB, BBUIETAIONIUX U3 BOJib(ppama mpu
OCBEILIEHUH €ro cBeToM ¢ JnHOW BoyiHbI 0,38 MKkMm, paBHa 2 5B. Omnpenenure KpacHyro
rpa"uity ¢potodddexra s Boabhpama.

8.26  Kpacnas rpanuna dotodddexra ans Hekoroporo Mmetaia paHa 600 um. Haiiaute
MAaKCUMAIIbHYIO CKOPOCTb 3JIEKTPOHOB, BBIPHIBAEMBIX U3 METAJUIA CBETOM C JIMHOW BOIHBI 200

HM. Macca anektpona paBHa m, =9-107°2.

8.27  (CperoM Kako¥W JIMHBI BOJHBI OOJIydanu LE3WH, €CIU Uil MPEKpaIleHHs IMUCCUU
AJIIEKTPOHOB TMOTPEOOBANOCh MPWIOKHUTH 3aJCP>KUBAIONIYI0O PAa3HOCTh MoTeHiuanioB 1,75 B?
PaboTa BbIx0/1a 37€KTpOHA U3 11e3us paBHa 3,5 3B.

8.28 TloBepXHOCTh IJIATUHBI OOIyYaeTcs yJIbTPapuOIETOBBIM H3IYYEHUEM C JJIMHON BOJIHBI
150 am. Onpenenure 3aAepKUBAIOLIYI0 Pa3HOCTh MOTEHIMAJIOB JUIsl TUIATUHBI, €CIIU KpacHas
rpanuna Gororddexra 1 Hero paBHa 235 HM.

8.29 KpacHas rpanuna ¢potodpdekxra uccieayemMoro MeTauia COOTBETCTBYET ITTHHE BOTHBI
A =600 HM. Ilpm ocBemieHMM 3TOro0 MeTalla CBETOM JUIMHOM BOJHBI A MaKCHMallbHas
KHHETHYECKasi PHEPrusi BBIOMTHIX W3 HETro (OTOIIEKTPOHOB B 3 pa3a MEHbIIIE YHEPTUU
najaroiiero ceera. Kakosa sHeprus (OTOHOB maaroIiero Ha MeTau cBera’?

8.30 C KakuM MaKCUMaJIbHbIM HMMITYJIbCOM BBUIETAIOT 3JEKTPOHBI M3 LHWHKA, €CIU €ro
00Jiy4aTh yIbTpaduoaeTOBBIM CBeTOM C JyinHOM BosHBL 300 HM? PaboTa BhIXOJa AJEKTpOHA

13 IMHKA paBHa 2,5 9B. Macca snextpona papaa M, =9-107%°2,
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9. OCHOBBI KBAHTOBOM MEXaHUKH
(pa3bepuTe JICKIHIO JIJIS TIOJTOTOBKH K dK3aMeHY « OCHOBBI KBAHTOBOW MEXaHUKI)

9.1 PaccuunTaiiTe JUIMHY BOJIHBI Jie¢ Bpoiiist Ui SJIeKTpOHa, IPOIIEIIET0 U3 COCTOSHHUS TOKOS
28
pasHocTh notennuanos 10 B. Macca snexrpona pasaa m, =9-10 2.

. 8

9.2 OnpeaenuTe AIMHY BOJIHBI Jie Bpoiiis a1 3JIeKTPOHa, JIETAIIET0 O CKOpocThio 107 cm/c.
28

Macca siektpona pasga m, =9-107 2.

9.3 Haiigure mMHY BOJHBI ¢ Bpoiiyst Jjist 3JeKTpOHA, KMHETHYECKass SHEPIHsS KOTOPOTO
28
pasHa 10 x5B. Macca siekTpona pasaa m, =9-107" 2.

9.4 3apspkeHHas 4acTHUIIA, YCKOPEHHAS M3 COCTOSHHMS IMOKOS pa3HOCTHIO nmoTeHnuanos 200 B,
HMMeEET JUIMHY BOJIHBI fie bpoiina 2,02 nM. Haiigure mMaccy 4acTHulibl, €CJIM U3BECTHO, YTO 3apsil
€€ YHCJICHHO PaBEH 3apsly AJIEKTPOHA.

9.5 o-gacTHIa IBMKETCS IO OKPYXKHOCTH paamycoM 10 MM B OJTHOPOAHOM MarHUTHOM IIOJIE,
HaIpsHKEHHOCTh KoToporo paBHa 250 A/M. Halimute nnuHy BoJiHBI e bpoitns st aTolt  a-
JaCTHIIBI.

9.6 Paccuumtaiite MHY BOJHBI A€ bpoims [ist S7€KTpoHA, JBIXKYIIETOCS MO TEPBOM
v —28
O0poBCKOit opOHTE B aTOME Boopoia. Macca snekrpona papaa m, =9-107" 2.

9.7 Haiinute nnuHy BOJIHBI Ae bpoins ais mpoToHa, MPOIISANIET0 W3 COCTOSHHUS TMOKOS
27
YCKOPSIOIIYIO pa3HOCTh noTeHmanoB 10 kB. Macca nporona pasaa M, =1,67-10"" xe.

9.8 Ha ckonbko U3MEHUTCS JUTMHA BOJHBI Jie bpoilyisg npu nepexoie 3IeKTpoHa B aTOMeE
. -28
BOJIOPOJIa CO BTOPO# OpOMTHI Ha 1sATyI0? Macca aiektpona pagaa m, =9-107" 2.

9.9 Onpenenute nMHY BOJHBI ¢ bpoitis 1is snekTpoHa, HaXOAIIErocs Ha BTOPO opoute
28
aToma BoJopoja. Macca siekTpona pasga m, =9-107" 2.

9.10 DneKTpoH ABMKETCS MO OKPYKHOCTU paauycoM I = 0,5 cM B OTHOPOJHOM MarHMTHOM
nosie ¢ uaaykuuen 8 MTin. Onpenenure QIMHY BOJHBI J1e bpoins ajis 3Toro snektpoHa. Macca

snexTpoHa pasaa M, =9-107%°2.

9.11 BeluucnuTe JIMHY BOJIHBI Jie bpoiins ais atoMa BOJOpOAa, IBUXKYILIETOCS CO CpeaHei
KBaJIpaTUYHOMN CKOpPOCTHIO Mpu Temmeparype 300 K.

9.12 Omnpenenute AavMHY BOJHBI e bpoiiis aisi mpoToHa, MPOIIEAIIETO U3 COCTOSHUS MOKOS
—27
pasHocTh noteniuanos 1 kB. Macca nporona pasua M, =1,67-10"" xz.

9.13 Haiinute niauHY BOJIHBI 1e Bpoiins ams 3eKTpoHa, ABMXKYIIETOCs 10 TPeThei
o —28
O0pOBCKOIT opOHTE aToMa BoJOpoaa. Macca siekTpona pasaa M, =9-107" 2.,
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9.14 TIpoTOoH ABHKETCS MO OKPY>KHOCTH paanycoM 10 MM B OJHOPOJHOM MarHWTHOM IIOJIE C
unaykuued 100 mTa. Onpenenure aymHy BosHbL ae bpoitns storo npotona. Macca npoToHa

paBHa M, =1, 67-10% k2.

9.15 Haiinute nauHy BOJIHBI Jie¢ bpoins nis atroma renus, JIBIKYIIETOCS CO CpPEIHEH
. 0
KBaJIpaTUYHOM CKOPOCTHIO Ipu Temrieparype 27 - C.

9.16 o-vacTuira mpoILIA U3 COCTOSIHUS TTOKOST pasHOCTh noteHnuanoB 0,1 MB. Onpenenute
o o 27
JUIMHY BOJIHBI fie Bpoitns muis sToi a-dactuisl. Macca o-4acTHIlbl paBHa My, =6,64-107" ke .

9.17 Ha ckonbko M3MEHUTCA JUIMHA BOJHBI JIe bpoilyia mpu mepexone 3JeKTpOoHa B aToMe
. -28
BOJIOPO/Ia C TPETheH opOUTHI Ha TIepBY0? Macca 3j1ekTpoHa paBua M, =9-107" 2,

9.18 Haiinure quHy BosHBI Je bpoiiis uis mapuka Maccoi 1 r, ABUKYIIEToCsi CO CKOPOCTHIO
1 cm/c.

9.19 Omnpenenute wuMIyIbc W Maccy (OTOHA COOTBETCTBYIOMIETO PEHTTCHOBCKOMY
. 17
u3My4YeHuto ¢ yactoroit 3-10°" I'm.

9.20 YacToThI cBETa OT JABYX UCTOYHHUKOB CBA3aHbI COOTHOIICHUEM Vo = 3\/1. Bo ckoinbko

pa3 OTIIMYAIOTCA SHCPIUHU (bOTOHOB & , HCITYCKACMbIX 3TUMH UCTOYHHUKAMMU.
E
1

9.21 Ormpenenure AIMHY BOJHBI (POTOHA, UMITYJIHC KOTOPOTO PAaBEH UMITYJIbCY AJIEKTPOHA,
MIPOJIETEBIIIET0 U3 COCTOSIHHSI TIOKOSI Pa3HOCTh MOTeHIuaioB 5 B.  Macca snexktpona paBHa

m, =9-10%2.

9.22 Opun nazep U3TydaeT MOHOXPOMATHUECKUN CBET ¢ JyMHOM BomHBI 700 HM, a Ipyroi - ¢

JMHOM BosHE 350 HM. UeMy paBHO OTHOIIEHHE UMITYI5COB PL 3THX (JOTOHOB.
P,

9.23  Omnpenenute Maccy GHOTOHOB, COOTBETCTBYIOIUX KpacHou (0,76 MxkMm) U (uOIETOBOM
(0,38 MKM) rpaHUIIaM BUUMOTO CIIEKTpa.

9.24  Omnpenenute KMHETHYECKYIO SHEPTHIO MPOTOHA, JJIMHA BOJHBI € bpoilns xkoToporo
pasHa 0,06 uM. Macca nporona paaa M, =1,67 107 ke

9.25 Ompenenure UMITYJIbC, MacCy U dHepruto GoroHa amuHoi 500 HM.

9.26 Onpenenute maccy (GOTOHA, MMITYJIBC KOTOPOTO PAaBEH HMMIYJBCY JJICKTPOHA,
MIPOJIETEBINIETO M3 COCTOSIHMS TMOKOs pa3HoCTh moTeHrmanoB 10 B.  Macca snextpona paBHa

m, =9-10%2.

9.27 Onpenenute IIUMHY BOJHBI Je¢ bpoilns s 35eKTpoHA, UMIYJIbC KOTOPOro paBeH
. 28
MMITYJIbCY (OTOHA ¢ JuTMHOM BoaHbl 500 HM. Macca sektpona papaa M, =9-10" 2,
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9.28 Omnpenenure sHEeprur0 (POTOHA, UMIYILC KOTOPOIO PABEH HMIIYJIbCY 3JIEKTPOHA,
MIPOJIETEBILErO U3 COCTOSIHUS MOKOs pa3HOCTh noteHuuanoB 100 B.  Macca snekTpoHa paBHa

m, =9-10%2.

9.29 Ompenennute KAHETHYECKYIO SHEPTHIO 3JIEKTPOHA, UIMHA BOJHBI Ji¢ Bpoiis KoToporo
28
pasna 0,06 um. Macca siektpona pasga M, =9-10" 2.,

9.30 Omnpexnenute AJIMHY BOJHBI ¢ Bpoiis A MPOTOHA, SHEPTHS KOTOPOTO paBHA YHEPTHU
g 27
doroHa ¢ nnuHol BoHbl 20 HM. Macca npotona pasa M, =1,67-10" ke,
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10. Atomuas ¢pusuka
(pa30OepuTe JICKIHIO 1)1 IOJrOTOBKH K dK3aMeHy «AToMHasl (hr3nKa)

10.1 Ompegenure paanyc TpeTbeil OOPOBCKON OpPOUTHI 3JIEKTPOHA B aTOME€ BOJOPOAA U
CKOPOCTb 3JIEKTPOHA HA HEH.

10.2 HaiiguTe BeIMYMHY KMHETUYECKOM, MOTCHIIMAIBLHON M TMOJTHOM MEXaHMYECKON SHEpPruu
AJIEKTPOHA Ha MepBOi OOPOBCKOM OpOUTE B aTOME BOJAOPO/A.

. . 212
10.3 B kaxoii H30TOIl IIPEBPATHTHCS PATUOAKTUBHBIN CBUHEII g) Pb , UICTIBITaB TPHU ¢ - pacnaj
U OJIMH 3 - pacran?

10.4 Haiinute HaMMEHBITYIO W HaWOOJBIINYIO JJIMHBI BOJH CHEKTPATbHBIX JUHUNW BOJIOPOJA B
BUJIUMOM 00JIaCTH CIIeKTpa.

10.5 Ckonbko (poTOHOB Hcmyckana Obl JlaMrodyka MomHocThio 90 Bt 3a 1 €, ecnu Obl OHa
M3Jy4yanaa MOHOXPOMAaTUYECKUIN CBET C NJIMHOW BOJHBI 0,66 MKM?

10.6 Ompenenure CKOPOCTH SIEKTPOHA HA BTOPOM OpOUTE B aTOME BOJOPO/IA.

10.7 OmpenenuTte TUHEHHYIO YacTOTY OOpaIleHHs AJIEKTpOHA HA YeTBEPTOM opOWTE B aTOMe
BOJIOpPOJIA.

10.8 Ompenenure AIMHY BOJHBI, COOTBETCTBYIOIIYIO TPEThEH CHEKTPAIbHOW JTUHUU B CEpUU
bansmepa.

10.9 Haiigute HaMOONBIIYIO Amax ¥ HAUMEHBIIIYIO Apin JJTMHBI BOJH B TIEPBOI MH(ppPaKpacHOU
cepuu crekTpa Bojgopona (cepuu Ilamena).

10.10 Bpruaucaute sHepruto (HOTOHA, UCIHYCKAEMOTrO TPH TMEpPEeXojie DJEKTPOHAa B aToOMe
BOJIOPOJIa C TPETHETO IHEPTETUUECKOTO YPOBHS HA MEPBHIH.

10.11 Omnpenenutb HAUMEHBIIYIO E€nin W HAUOONBIIYIO E€ma JHEprum (poTroHa B
yIbTPapHOJICTOBOM Cepru CeKTpa Bogopoa (cepun Jlaitmana).

10.12 B sape m30TONa KPEMHHUS 1, Si OJWH U3 MPOTOHOB MPEBpaTHIICS B HeliTpoH (B -pacman).
Kaxkoe siipo nomyunnocs B pe3yibTaTe TaKOro MpeBpaIieHus ?

10.13 3a Bpemst t=8 cyt pacnanoch 75 % TepBOHAYATHLHOTO KOJIMYECTBA SIICP PATUOAKTHBHOTO
n3zorona. OnpenenuTe Mepuo Moxypacnaaa 3TOro U30Toma.

10.14 Omnpenenure qUaMeTp sAapa JTATAS SLi .

10.15 JIpa sapa remus (,He) camamch B OJHO SAPO, M TIPH TOM OBLT BHIOPOIIEH MPOTOH.
N3oTonm Kkakoro sneMeHTa o0pa3oBalics B pe3yJbTaTe TAKOTO MPEeBPAILECHUS ?
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10.16 3a xakoe Bpems t pacnamaercs 25 % HauaIbHOrO KOJMUYECTBA SACP PaJIMOAKTUBHOTO
M30TOIa, €CIY Mepuoy ero nonypacmnana 1y, = 24 4?

10.17 Ilpu mepexone 3MEKTPOHA B aTOME BOAOPOJA C OJIHOTO SHEPreTHUECKOTO YpOBHSA Ha
. A . . anl4

Ipyroi ObUT M3Iy4EH KBAHT cBeTa ¢ yactortou 4.57 © 10™ I'm. Ha ckonpko 3B m3menunach

sHeprus aroma’?

10.18 Ha »snexTpoH, ABHXKYIIHICS 10 ITepBOi OOPOBCKOM opOUTE paanycom 24 M, IeUCTBYET
co ctopoHnsl sapa cwia 800 HH. Onpenenure 3aps10BO€ YUCIIO SAPA.

10.19  Omnpenenure MaccoBOE€ M 3apsiOoBOE uucia siipa X, 0oOpa3ymollerocs B pPEaKIUH
6 .
sLi+H — jHe+ /X

10.20 Paamyc BTOpO# KpyroBOil CTallMOHAPHOW OpPOUTHI AJIEKTpOHA B MOHE renus paBeH 0,9
M. Haliute cKopoCTh ABMKEHUS AJIEKTPOHA IO OpOUTE.

10.21 Ha »snexTpoH, ABWXKYIIMICS MO KPYyroBod opOuTe pamuycom 24 1M, IEHCTBYET CO
CTOPOHBI SiIpa cUjia BEIUYUHON
800 uH. Halimure 3apsA0BO€ YKCIIO SIpa.

10.22 IIpu cronkHOBeHMH sjpa jeiitepus .H ¢ sapom Tputus ;H mpousolna sjepHas
peakius ¢ oOpasoBaHMeM sjapa remus ,He M 0cBOOOXKIEHMEM ~ UYACTHIBI X

H+2H —> JHe+ 2X. Onpenenure 3apsiAoBO€ W MAacCOBOE YHCIIO qacTumpl X,
00pa3oBaBIIIEHCs B 3TON pEeaKIuu.

. . 23
10.23 B kaxoif H30TON MPEBPATUTHCS PAAMOAKTUBHBIN ypaH goJ , HCIBITaB TPU Q-pacmaj u
nBa 3 - pacrniana?

22
10.24 Tlepmox monypacmana u3otomna Hatpus ;3 N& pasen 2,6 roma. Ecian w3HauambHO GBLIO
104 me sToOTrO M30TOIA, TO CKOJIBKO MPUMEPHO ero Oyaer yepes 5,2 roga?

. . 22pyy
10.25 B kakoiif U30TON MPEBPATUTHCS PAAUOAKTUBHBIN CBUHEI[ g 0, NCTIBITaB OJMH
o - pacrian u iBa [ - pacnaga?

10.26 Omnpenenute paguycbl BTOPOH U TPETbei OpOUT ANEKTPOHOB B aTOME BOAOPOIA.

10.27 Ckonbko «@ - U [ - pacnajioB JOJDKHO MPOU30UTH MPU PAAMOAKTUBHOM pacraje sapa

198
ypaHa ‘U , 94To6bI OHO TIPEBPATHIIOCH B H30TOI A/pa CBUHIIA gy Pb~

10.28 BpruucauTe sHEpruto0 (HOTOHA, UCIHYCKAEMOIrO NP IMEpPeXoje 3JEKTpOHAa B aToMe
BOJIOPOJIA C MATOTI0 SHEPTETUYECKOTO YPOBHSI Ha TPETHUH.

10.29 Onmnpenenure KUHETUYECKYIO SHEPTUIO SJIEKTPOHA, HAXOASIIETOCs Ha BTOPO OOpOBCKOM
opOuTe aTomMa BOJIOpo/a.



