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Bceepoccuiickasi mpoBepo4Has padora

no npopuabHomy yyeonomy npeamery « ®HU3NUKA»
AJ1s1 00y4arommxcsi o NporpaMMam cpeHero npogeccnoHaJabHOro od0pa3oBanus,
3aBepIIMBIINX B NpeblayllieM Y4eOHOM rojly oCBoOeHHe 00111e00pa3oBaTe/IbHbIX NIPeMeTOB,

NpoXoAsUX 00y4eHue 1o 04Hoii gopme Ha 0a3e OCHOBHOIO 0011ero 00pa3oBaHmusl.

Bapuant 20065

NHCcTpyKIus 10 BBITOJTHEHUIO PA00ThI

[IpoBepounas pabora BkirodaeT B cedst 18 3amanuii. Ha BeimonHeHne paboTel mo (usuke
orBoguTtcs 1 yac 30 munyT (90 MUHYT).

OdopmasiiTe OTBETHI B TEKCTE pabOTHI COIVIACHO MHCTPYKLMAM K 3agaHusM. B cioyuae
3aMMCU HEBEPHOT'O OTBETA 3aYEPKHUTE €r0 U 3alUIINTE PSOM HOBBIM.

[Ipu BbmMoONHEHUM pabOTHl HE pa3pemraeTcsi TMOIb30BAThCS Y4eOHUKAMH, pabOuYuMH
TETpaAsMU U IPYTMMU CIIPAaBOYHBIMHU MaTepUaaMu.

[Tpu BeIMOTHEHNH PaOOTHI pa3penIaeTcs HCIOIb30BaTh KAJIBKYJISATOP U JIMHEHKY.

[Tpy BbIMONIHEHMHU 3alaHuii Bbl MoXeTe MCIONB30BaTh YEPHOBUK. 3alMCU B YEPHOBUKE
NPOBEPATHCS M OIICHUBATHCS HE OyIyT.

CoBeTyeM BBINONHATH 33/laHUSI B TOM HOpsZIKE, B KOTOPOM OHHU JaHbl. [lyis 3KOHOMMHU
BPEMEHH NPOIMyCKaiiTe 3aJaHue, KOTOpOEe HE YyAa&TCsl BBIIONHHUTH Cpa3y, WU MEPEeXOIUTe
K cienyomemy. Eciau mocne BbionHeHHs Bcell paboThl y Bac ocranetcst Bpems, Bbl cmoxere
BEPHYTHCA K MIPOIYIIICHHBIM 33JJaHUSIM.

bannel, momyuyeHHole Bamu 3a BbINONHEHHBbIE 3agaHus, cymmupytorcs. Iloctapaiitech
BBITIOJTHUTH KaK MOYKHO OOJIbIIE 3a/1aHUl U HAOpaTh HANOOJIbIIIEEe KOJTMIECTBO 0aJIOB.

Kenaem ycnexa!

Tabnuya ons eHecenuss 6ANN08 YYACMHUKA
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Huxe IMPUBCACHBI CIIPABOYHBLIC JAaHHBLIC, KOTOPBIC MOI'YT HOHa,Z[O6I/ITBCH Bam IIpHU BBIIIOJIHCHUHA

KO/l

paboThI.
JecaTHYHBIE IPUCTABKH
Haumeno- | O0o3nauenue | Muoxutens | Haumeno- | OOo3nauenue | MHOXUTEND

BaHHC BaHUC

rura I 10° CaHTH c 107
Mera M 10° MUJLTU M 107
KHJIO K 10° MHUKPO MK 10°°
TeKTO r 10 HaHO H 107
e I 107t MHUKO I 10712

KoHcTaHThI
— 2
YCKOpPEHHE CBOOOTHOTO MaJIeHHsI Ha 3emiie g=10wm/c

rpaBUTallUOHHAs ITOCTOSIHHAA

G =6,7-10" H-M*/kr”

YHUBCPCAJIbHAs Ira3oBas MMOCTOAHHAs

R = 8,31 Jlx/(monb-K)

CKOpPOCTb CBETA B BAKYyMe

c=3-10%m/c

KOS(I)(I)I/II_II/ICHT MMPONOPUHUOHAJIBHOCTU B 3dKOHC Ky.]'IOHa

k=9-10° H-M°/Kn°

MOJ1yJIb 3apsia 3JEeKTPOHA
(371eMeHTapHBIN HJIEKTPUYECKHM 3apsi)

e=16-10°Kn

nocrosgsHHas [1nanka

h=6,6-10"" Jlx-c




O

BIIP CIIO. 3aBepmuBmme COO. @usuxa. Bapuant 20065 KOI[

[IpounTaiite mepedeHs MOHATHI, C KOTOPBIMH BBl BCTpeuaauch B Kypce QU3HKHU:

canmumemp, menionposooOHOCHb, 2epy, 3aumooeiicmaue mazHumos, zpadyc Ilenscus,
NEKMPOMACHUMHbBLE KOeOAHUA.

PaznenuTe 3TH MOHATHS HA JABE TPYNIBI MO0 BeIOpaHHOMY Bamm mpusHaky. 3anuimre B TaOIUIy
Ha3BaHME Ka)KJOW IpyNIbl U MOHATHUSA, BXOJAIINE B 9Ty IPYIIILY.

HaszBanue rpynnsl noHsTuit Ilepedyenn noHATHI

Bribepute ABa BEpHBIX YTBEPXKACHUS O (PU3UUECKUX SIBICHUSAX, BEIMUYUHAX U 3aKOHOMEPHOCTSIX.
3anuimuTe B OTBETE UX HOMEDPA.

1) Teno, nonanas B mperpaay, 3aCTpEBAeT B HEM, IPU 3TOM MIPOUCXOJUT NEPEXO] MEXAaHUUECKOU
SHEPrUU BO BHYTPEHHIOHO.

2) Ilpu cuiabHOM MOHMKEHUH TEMIEepaTyphl BIaKHOTO BO3yXa MOTYT 00pa30BBIBATHCS KakK poca,
TaK U UHEH.

3) B Merannuueckux NPOBOJHHKAX 3JICKTPUUYECKUN TOK IMPEICTABISET COOOW YMOPSAOUYEHHOE
JIBYDKEHUE IOJIOKHUTEIbHO 3apsDKEHHBIX MOHOB, Ipoucxojsuiee Ha (OHE MX TEIUIOBOIO
JBAYKCHUS.

4) SIBneHue MOJHOIO BHYTPEHHEIO OTPAaXXEHHs MOXKET HAOMIOAAThCsA TOJBKO IPU IEpexojae U3
ONITUYECKU MEHEE IUIOTHOM CpeJibl B ONITUYECKU OoJiee TIIOTHYIO.

5) B mnpouecce anb(a-pacnana BCerga NPOUCXOAUT HCIYCKaHME PAJUOAKTUBHBIM 3JIEMEHTOM
MEJUICHHBIX HEUTPOHOB.

OTtBeT:

ToBapHbIli BaroH, JABWXKYLIMICS 1O TOPU3OHTAJIBHOMY IIyTH C HEOOJBIIOH CKOPOCTHIO,
CTAJIKUBAETCS C APYTUM BaroHoM M octaHaBiuBaercs. [Ipu sToM mpyxuHa Oydepa cxumaercs.
B kakoii BiI MeXaHMUECKOW YHEPTHUN TIPeoO0pa3yeTcs MPHU ATOM KUHETHYECKast SHEPTUsl BaroHa?

OtBerT:

B xmacce mpu Temmeparype 18 °C mapruanpHOE JaBJICHHE BOJSHBIX IIAPOB COCTABIISICT
15,5 MM pt1. c1. [lonmb3ysch Tabnuilell JAaBleHUS HACBHIIICHHBIX IapOB BOJbI, OINPEACTUTE
OTHOCUTEJIFHYIO BIIAYXHOCTH BO3/[yXa B OMEIIECHUH.

t, °C 16 17 18 19 20 21 22 23 24 25

P> MM PT. CT. 13,6 | 145 | 155 | 16,5 | 17,5 | 18,7 19,8 | 21,1 | 22,4 | 23,8

OtBerT:




(©

BIIP CIIO. 3aBepmuBmme COO. @usuxa. Bapuant 20065

KO/l

W3 Bo3myxa Ha CTEKISIHHYIO IJIOCKOMApaUIeNbHYI0 TUIACTUHY MaJaeT Jyd cBeTa (CM. PUCYHOK).
N300pa3ute mpuMepHBIi X0 JIyda B IJIACTHHE U TIOCTIE BBIXO/IA JIy4a CBETa U3 CTEKJIa B BO3IyX.

CBs3aHHas cucrema QJICMCHTApPHBIX YaCTULl COLCPKUT 13

9JICKTPOHOB,

14 HelTpOHOB

u 13 nporonos. Mcnons3ys ¢parment Ilepuonuueckoii cucremsl anementoB .M. Menneneena,
OIIPEACINTE HOHOM MJIM HEUTPAJIbHBIM aTOMOM KaKOTr'0 3JIEMEHTA SIBJIIETCS 3Ta CUCTEMA.

OtBerT:

3 4|5 6 7
Li Be B C N
6,939 9,0122 | 10,811 1201115 14,0067
JTintnin Bepvnnun Bop Yrnepoa Asor
11 12 | 13 14 15
Na Mg Al Si P
22,9898 24312 | 26,9815 28,086 30,9738
Harpuin Marnui AroMmMHUIA KpemHun docgop
19 20 21 22 23
K Ca Sc Ti \Y
39,102 40,08 44,956 47,90 50,942
Karmin Kanbuui CkaHaun TuTaH Banagun

IIpu ocBemeHNMH Karoja BaKyyMHOTO (POTOIJIEMEHTa IOTOKOM MOHOXPOMAaTHYECKOTO CBETa
MIPOUCXOIUT BbIOMBaHUE (HOTO3IEKTPOHOB. Kak n3aMeHsTcs paboTa BbIX0/1a 3JIEKTPOHOB U3 METalla

1 UX KHHCTUYCCKAs SHCPIruAa Npru YBCIIMUCHUN YaCTOTHI MMaAar0Icro cBera?

JI1st KaX 01 BEJIMYMHBI ONIPEACIIUTE COOTBETCTBYIOINN XapaKTEp U3MEHEHUS:

1) yBenuauTcs

2) yMEHBIINTCS
3) He UBMEHUTCS

3anumuTe B TaOIUIYYy BbIOpaHHBbIe U(PHI A Kaxaon dusnueckor BennuuHbl. L{udper B oTBeTe
MOTYT MTOBTOPSITHCSI.

Pa0ora BBIXO12

Kunernueckasi sHeprusi (pOT031€KTPOHOB
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VYuyarmuecss u3ydaiu MpOTeKaHUEe AJIEKTPUICCKOTO TOKa B IEMH, U300pakEHHON Ha cxeme (puc. 1).
Hepe,uBHraﬁ PBIYAXKOK peocTaTra, OHU CICAUIN 3a USMCHCHUCM CHUJIbI TOKA U IMMOCTPOUIIA rpa(bm(
3aBHCUMOCTH CHJIBI TOKAa OT BpeMeHH (puc. 2). BHyTpeHHHM CONpOTHBICHHEM HCTOYHUKA TOKa
npeHedpeyb, aMIepMeTp CUYUTATh UICATbHBIM.

I, A

b

12

g S

Puc. 1 Puc. 2

BriOepure ABa BepHBIX YTBEPKICHHUS, COOTBETCTBYIOIINUX JaHHBIM rpaduka. 3amuiimre B OTBETE
UX HOMeEpa.

1)

B npomexyTtke Bpemenu ot 0 10 t; U3MEHEHHE CONPOTHUBIEHHUS peocTaTa ObLIO
MUHHUMAJIbHbBIM.

2) B mpomexyTke BpeMeHHU OT t; 10 T, HanpspKeHHe Ha peocTaTte YMEHbIINIOCh B 2 pasa.
3) B npomexyTke BpeMeHH OT 1 10 {3 pplya’koK peocTaTa rnepemMeraii BIpaso.

4) B mpoMexyTke BpeMeHHU OT t3 10 4 COnpoTHBIIEHNE PeOCcTaTa yBEIMYUBAIOCh.

5) B nporecce onbiTa cuiia TOKa B LIETIH U3MEHSJIAch B npefenax oT 4 1o 14 A.

Ortser:
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B macrtepckoit MBana IlerpoBrua snekTpuyueckas JUHUS JJIsI PO3ETOK OCHAIIEHA aBTOMAaTUYECKUM
BBIKJIFOYATCIICEM, KOTOprfI Pa3sMbBIKACT JIMHUIO, CCJIIN HOTpe6JI$IeMa$I BKIIFOYCHHBIMU HpI/I60paMI/I
CyMMapHas AJIEKTpUYECKasi MOIHOCTh npeBbiaeT 3,5 kBT. Hanpskenne snexrpuyeckoit cetu 220 B.

B Tabnume mnpencTtaBieHbl AJIEKTpUYECKHME NPUOOpBI, MCIONB3YyEMbIE B  MAacTEpPCKO,
U MIOTpeOIIieMBbIil UMM AJIEKTPUUYECKUH TOK Npu Hanpsokenuu 220 B.

Ilompeonaemorit 21exmpuueckuii mox, A
dnekmpuueckue npudopul
(npu nanpaxcenuu cemu 220 B)
OnexkTpuueckuii pyOaHoOK 3,6
DJieKTpuuecKas ynapHas Ipeib 6,4

DnexkTpuuecKuil 1003UK 2,7
[InudoBanpHas MammHa 8,6

[upkynsgpHas nuia 7,3

ToproBoyHas nuia 10,0

B macrtepckoii paboTtaeT numdoBanbHas MammrHa. MOXXHO JIM JIOTOJIHATENIBHO K NITH(OBATBLHOMN
MallrHE BKJIKOYUTH B CETh TOPLIOBOYHYIO HI/IJIY? 3anuimre PCIICHUC U OTBCT.

Pemenue:

OtBerT:

Hccnenys 3akon Oma i1 y9acTKa e, COJEPIKaIIEero Pe3UCTop, YUSHUK MPOBEI MATh U3MEPCHHMA
JUTSL CHITBI TOKA, TIPOXOJSIIEro Yepe3 Pe3nuCTOp, U HAMPSHKEHHS Ha KOHIaX pe3ncTopa. Pesynbrare
OH MPEJCTAaBUII B TAOJIHIIE.

Ne ompITa Hanpsoxenue, B Cuna Toka, A
1 3,0+£0,1 0,50 + 0,05
2 6,0+0,1 1,00 £ 0,05
3 9,0+0,1 1,45+ 0,05
4 12,0+ 0,1 2,30 +£0,05
5 15,0+ 0,1 2,55+ 0,05

B xaxoMm u3 onnITOB YUYCHUK OIIHOCS B 3aIIUCH HN3MCPCHUSA CUIIBI Toka? B oTBeTe 3amummTe HOMCED
9TOTI'O OIIBITA.

OtBeT:
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@ Ha crakaH TOJOXWIM KapTOHKY, a Ha KapTOHKY — TsDKENYyI0 MOHeTy. [Ipum pe3koMm Iienuke
[0 KapTOHKE OHa BBUIECTACT, a MOHETa HE yJeTaeT BMECTe C KapTOHKOW, a MajaeT B CTaKaH
(cM. pUCYHOK).

Kakoif BEIBOJ MOJKHO cIejIaTh Ha OCHOBAHWHM JAHHOI'O OIILITA?

OtBeT:
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Bam HeoOxoauMo wuccienoBaTh, KaK MEHSETCS JaBJICHHE
BO3[yXa B 3aBUCUMOCTH OT €r0 TEMIIEPATypbl, €CIU JPyIrHe
nmapaMeTpsl BO3[yXa OCTAlOTCS Heu3MeHHbIMU. Mmeertcs
cieytomiee 000py10BaHUE (CM. PUCYHOK):

cuibPoH (mpubop, MpU MOMOILIU KOTOPOTO MOMKHO
M3MEHATh 00BEM BO3AyXa; CHIIb(POH MOJIKIIOYAETCS K
MaHOMETPY);

MaHOMET);

TEPMOMETD;

COCY/I C BOJIOM;

ropernka.

B otBerTe:
1. OnuimTe SKCIepUMEHTAIIbHYIO YCTaHOBKY.
2. OnumuTe nopsIoK AMCTBUN MTPU MPOBEIEHUHN UCCIIEJOBAHUS.

OtBerT:
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@ YcTaHOBUTE COOTBETCTBHE MEXKIY TEXHHUUYECKHMMH YCTPOWCTBAMU U (DU3MUECKUMH SIBICHHUSIMH,
JeKANUMU B OCHOBE MpUHIUNA WX JeicTBus. K kKax ol mo3unuu mepBoro croydia moadepure
COOTBETCTBYIOILYIO O3UIIMIO U3 BTOPOTO CTOJIONA.

TEXHUYECKUE YCTPOMCTBA OU3SNYECKHUE ABJIEHUA
A) namImbl THEBHOTO CBETA U peKJIaMHbIE TPYOKH 1) Ttnerommii paspsia
b) pamuonoxatop 2) mnpenoMieHHe

AIIEKTPOMArHUTHBIX BOJTH
3) D2JIEeKTpOMarHUTHask UHIYKLIUS
4) orpaxeHue
AIIEKTPOMATrHUTHBIX BOJH

3anumuTe B TaOIUIy BRIOpaHHBIE IIM(PBI IOJ] COOTBETCTBYIOLIMMHU OyKBaMHU.

A|b

OrtBerT:
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Ilpouumaiime mexcm u evinonume 3a0anusn 14 u 15.

TepmomeTp CONMPOTHUBJICHUSA

COHpOTI/IBJIeHI/Ie IMPOBOAHUKOB 3aBUCUT OT HX TEMIICPATYPHI. ]_IJ-IH KOJIMYECTBEHHOU
XApaKTEPUCTHKU 3TON 3aBHCHMMOCTH BBOJUTCS TEMIIEPATYPHBIN KOA()OHUIUEHT COMPOTHBICHHUS 0.
Ecmu npu temneparype to=0 °C conpoTuBIEHHE NMPOBOJHUKA PABHO lg, a MpPH Temmeparype t
paBHO 'y, TO CHIpaBCJIMBO COOTHOLICHUC

re=ro[l+a(t—1ty].

B Ta6HI/IHe MPUBCACHLI 3HAYCHUSA TEMIICPATYPHOI'O KOE)(i)(bI/IHHeHTa COIMPOTUBJICHUA JIA

HCKOTOPLIX MCTAJIJIOB U CIIJIaBOB.

Merann o, oC! Merann o, oC!
Cepebpo 0,0035 [TnaTuHa 0,0032
Menn 0,0040 Hukenun 0,0003
Keneso 0,0066 KoncranTan 0,000005
Bonbdpam 0,0045 Huxpom 0,00016

B mnpocreiimem BHuaE TEPMOMETp CONPOTHBIICHUS MPEACTABISET COOOW HAMOTAHHYIO Ha
CIIOJSHYI0 IIJACTUHKY TOHKYI IPOBOJIOKY, CONPOTUBIEHUE KOTOPOW TIIPU  PA3ITUYHBIX
TEMIIEPATYyPaxX XOPOIIO U3BECTHO (CM. PUCYHOK).

I

N

PucyHnok. TepmomeTp conpoTUBIEHUS

I—O
Lo

TepmMoMeTp CONPOTUBIEHUS INMOMEMIAOT BHYTPb Te€Ja, TEMIEPATYPY KOTOPOIO IKEIAKT
U3MEpUTH (HampuMep, B IE€Yb), a KOHIbI OOMOTKM BKJIIOYAIOT B I€Mb 3JEKTPUYECKOTO TOKA.
W3mepsis conmpoTuBieHHE OOMOTKH, MOKHO OINpEICNIUTh TeMIleparypy. Takue TepMOMETpPHI
IIPUMEHSIOT Il OYEHb BBICOKMX M OYEHb HM3KMX TEMIIEpPaTyp, HPHU KOTOPBIX PTYTHBIC WU
CIIUPTOBBIE TEPMOMETPHI HETPUMEHUMBI.

Ha KaKOM JBJICHHUM OCHOBAaH HpI/IHI_II/IH ,Z[GI>'ICTBPI$I TepMOMeTpa COHpOTI/IBJ'IeHI/ISI, OIIMCAHHOTI'O
B TEKCTE?

OtBeT:

[Toyemy n11 M3rOTOBJECHUS TEPMOMETpAa COINPOTHUBJICHUS IUIATHHOBAs MPOBOJIOKA MOJXOIUT
B OOJIBIICH CTETNEHH, YEM MPOBOJIOKA U3 KOHCTaHTaHAa?

OtBerT:

10
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Ilpouumaiime mexkcm u gvitnonnume 3ad0anusn 16, 17 u 18.

PenTrenoBckoe usjiyyeHue

PentreHoBckue ay4u (IepBOHAYaJIbHO Ha3BaHHblEe X-Ty4damu) ObuIM OTKpBITHI B 1895 T.
HeMelukuM ¢(usukom PentreHom. OTkpbiB X-ayuu, PeHTreH TIIATEIbHBIMU OIBITAMU BBISICHUII
ycioBus ux oOpasoBanusi. OH yCTaHOBUII, YTO 3TH JIyYd BO3HHMKAIOT IIPU TOPMOXKEHHUHU Ha BELIECTBE
OBICTPO JIETSAMIMX AJIEKTPOHOB. Mcxoms u3 3TOro o0CTOATENbCTBA, PEHTreH CKOHCTpYHMpOBal U
MOCTPOMJI CIIELUANIBbHYIO TPYOKY, yIOOHYIO /Ul NOJTY4YEeHUsI pEHTT€HOBCKUX Jiyueil (cM. puc. 1).

Pentrenosckue TpyOKHU MPEIACTABIISIIOT cobom +3A
CTEKJIIHHbIE BaKyyMHbIE OaJIJIOHBI C PaclOIOKEHHbIMU BHYTpPHU
NEeKTpoAaMU. Pa3HOCTh MOTEHLMAIOB Ha 3JIEKTPOJAX HyX Ha
OYCHb BBICOKAs — JO COTeH KWIoBoJbT. Ha BombppamoBoM
KaTo/e, MoJA0IPEBAEMOM TOKOM, MPOUCXOUT TEPMOAIIEKTPOHHAS
OMHUCCHS, TO €CThb C HEro MCILyCKalOTCs JIEKTPOHBI, KOTOPBHIE, Lk
YCKOPSISICh  DJIEKTPUYECKUM TOJEM, «O0oMOapIupyroT» aHOM.
B pesynbrare B3auMoeiicTBUS OBICTPBIX JIEKTPOHOB C ATOMAMHU
aHoZa POXKAAIOTCS (POTOHBI PEHTTC€HOBCKOTO JHAaIa3oHa. -1

bbUIO yCTaHOBIEHO, YTO YE€M MEHbBIIE JUIMHA BOJIHBI
PEHTTEHOBCKOTO  M3JyY€HHUs, TeM OoJblle MpOHHUKAIOLIas
CHOCOOHOCTh Jiyded. PeHTreH Ha3Basl Jy4d C BBICOKOM IpPOHMKaroIled crnocoOHOCThIO (ci1abo
MOTJIOLIAIOIINECS BEILIECTBOM) KECTKUMMU.

Pa3nmu4aroT TOPMO3HOE M XapaKTEPUCTHUECKOE PEHTICHOBCKOE W3IIy4YCHHE. ODJIEKTPOHBI
MOTYT, BCTPEUAsACh C aHO/IOM, TOPMO3UTHCS, TO €CTh TEPATh SHEPTUIO B AIEKTPUUYECKUX HOJISAX €ro
aTOMOB. DTa HEprus U3JIy4aercsl B BUJE PEHTI€HOBCKUX (POTOHOB. Takoe M3iIydyeHUE Ha3bIBAETCS
TOPMO3HBIM. TOPMO3HOE H3IIy4eHUE COACPKUT (POTOHBI Pa3HBIX YACTOT M, COOTBETCTBEHHO, JJIHH
BOJIH. [103TOMY CIIEKTp €ro siBIseTcs CIUIOIHBIM (HENpPEephIBHBIM). DHEprus u3iaydyaeMoro ¢poToHa
HE MOJXKET MPEBBIILIATh KHHETUYECKYI0 SHEPTHUIO MTOPOKIAIOIIET0 ero 3j1ekTpoHa. Kunernueckas xe
SHEPrus 3JIEKTPOHOB 3aBUCUT OT IIPUIIOKEHHOM K 2JIEKTPOJaM pa3HOCTH IOTEHIMAIIOB.

MexaHn3M NOJy4EeHHs] XapaKTePUCTUYECKOIO U3JIyYEHUS CIEAYIOMNNA. bBICTPBINA 31EKTPOH
MOKET HPOHUKHYTh BHYTPb aTOMa M BBIOUTb KakKOH-TMOO 3JIEKTPOH C OJHOM U3 HIKHHUX
opOuTanel, TO ecTh MepeiaTh €My SHEPrHI0, JTOCTATOYHYIO JUIS NPEOOJICHUS MOTEHIMATBEHOTO
6apnepa. OOpa3oBaBIIasics B pe3y/bTaTe BbIOMBAHUS BaKaHCHUS 3aIIOJIHACTCS 3JIEKTPOHOM C OJTHOTO
U3 BBIIIENEKAUX ypoBHEH. 3aHuMas Oojiee HM3KUH YPOBEHb, IEKTPOH H3JIydaeT H3JIMILIEK
SHEepruu B opMe KBaHTa XapaKTEPUCTUUECKOTr0 PEeHTIC€HOBCKOro m3nydeHus. Haunbosee ObicTphle
AJIEKTPOHBI MOTYT BBIOMTH 3JIEKTpOoH ¢ K-00omouku, menee ObicTphle — ¢ L-0007M0YKHM M T.A.
(puc. 2a).

ONEeKTpOHHAsl CTPYKTypa aroMa — 3TO JUCKPETHBI HAaOOp BO3MOYKHBIX 3HEPIeTUYECKUX
COCTOSIHUH 371eKTpOHOB. [103TOMY peHTreHoBckHe (OTOHBI, M3JIydyaeMble B IPOLECCe 3aMELICHUs
NEKTPOHHBIX BAKAHCHUM, TaKXKE€ MOTIYT MMETb TOJIbKO CTPOTO OIpE/eiAEHHbIC 3HAUYEHUS DHEPIHH,
COOTBETCTBYIOIIME DPA3HOCTU YpOBHEH. BceiencTBue 3TOro XapakTepUCTHUECKOE PEHTICHOBCKOE
U3Iy4YeHne o0JIajaeT CIEKTPOM HE CIUIOUIHOTO, a JMHEHYaToro BHAa. Takoi CHEKTpP MO3BOJISET
XapaKTepu30BaTh BEIECTBO aHOJAa — OTCIOJa M Ha3zBaHue 3TUX Jyded. Ha puc. 206 mokasan
XapaKTepUCTUUECKUN CIIEKTP Ha (POHE TOPMO3HOIO CHEKTPA.

Puc. 1. Pentrenosckas TpyOka
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KO/l

Puc. 2a. Cxema
00pa3oBaHus JIMHUI

Bosbyxnenue K - cepuu

Bozbywgenne L - cepun

eHue L - cepun

Bosbyxnenue M - cepun
/HSHSHBHHB M - cepun

XapaKTEePUCTUYECKOT O p
CIIEKTpa
/
- JIMHEeNYaTEIl CHOeKTP
] XapakxKTepuMCcTHM4YeCcKoI'o
8 MBIYyYeHMa
"
g HenpepseHsui
n PEeHTI'@eHOBCKMM
é CHeKTp
Puc. 26. PentreHoBckuil -
c. 20. Pentreno c 0 - A
CHeKTp (TOPMO3HOMU U PN
o 1 2
XapPaKTEPUCTUUECCKUI)

BceraBpTe B mpemsiockeHHE TPOMYIIEHHBIE CIIOBAa (COYETaHHS CJIOB), UCIONB3Ysl HH(DOpMAIHIO U3

TCKCTA.

YeMm MeHblIE

PCHTITCHOBCKOI'O H3JIYUCHHA, TCM

OoJibIlle MPOHUKAOLIAsl CHOCOOHOCTD JIyuei. PEHTreHOBCKUE JIydH, KOTOpbIE C1a00 MOTIOIATCs

IIpH IPOXOKACHUU BCHICCTBA, HA3bIBAKOTCS
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Ha puc. 2a cxemarudecku npecTaBiIeHO 00pa3oBaHKE JIMHUM XapaKTEepUCTUYECKOTO CIIEKTpa IMpu
BBIOMBAHHMU JIEKTPOHOB C HWKHUX opoOutazneil. s BbIOMBaHUU 3J€KTpoHA ¢ Kakoi opOutanu (K,
L nnu M) Heobxonuma Hanboubiast JHeprusi?

OtBerT:

Ha puc. 26 B TekcTe MpEeACTaBICH CHEKTP PEHTTCHOBCKOTO H3JIydeHUs. VI3MEHHUTCS M U eciu
MU3MEHHUTCS, TO KaK 3HAYEHUE JJTHHBI BOIHBI Amin P YBEIMYCHUN HANPSHKEHHUSI HA PEHTI€HOBCKOM
TpyOke? OTBET MOSICHUTE.

OtBeT:
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