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Oo0opoTHas cTopoHa TUTYJabHOro Jucra PITY ][

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHHH Kadeapsl:

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (N.0. ®ammms)

I1. PaGouasi nporpaMma nepecMOTpeHA Ha 3acefaHHN Kadeaphl:

IIpotokomn oT « » 200 1. Ne

3aBenyrontwii kadeapoi

(moarmucs) (1.0. Oamuus)



AHHOTAIMSA

PaGouass mporpamma IuCHUIUIMHBI «ATOMHas (u3uka» pazpaboTana s
ctyneHtoB 3 kypca  Hampasimenus — 03.03.02  «Dwusuka», npoduib
«OxcnepumenTaibHas (usuka» B coorBerctBun ¢ OC BC JIBOY mno gannomy
HaIpaBJICHUIO.

HucunmuinHa «ATomHas ¢u3ukay oTHocutcs K pasaeny b1.b.13.05
00s3aTENbHBIX NTUCIUILIMH 0a30BOM YacTU y4eOHOrO IJIaHa.

OOmast TpyAOEMKOCTh JUCIUIUIMHBI COCTaBisieT 6 3a4eTHBIX EIUHHUII,
216 yacoB. Y4eOHBIM IUIAHOM TPETYyCMOTPEHBI JICKIIMOHHBIE 3aHATHS (36 dac.) u
naboparopHele  paboTel (36 yac.), mpakTH4yeckue 3aHATHS (36  4Yacom),
camocTtosTenbHas padota (108 gac., B ToM uncie Ha MOATOTOBKY K dK3aMeHy 27 Jac.).
JucuuiiiHaa peaizyercs B 5 cemecTpe 3 Kypca.

Kypc «Atomuas ¢usuka» onupaercss Ha COACp)KaHWE JIUCUUILIUH
«Dunocodusi»y, «MonekynapHas — ¢uszukay, «TeopeThyeckas  MeEXaHHUKay,
«DU3NYECKUN TIPAKTUKYM», «YpaBHEHUSI MaTeMaTudecKon gu3ukm», «KBaHTOBas
MeXaHuKa», «OCHOBBI MATEMATUYECKOTO aHAIM3a», «MaTreMaTH4ecKOou aHaIu3»
OakanaBpuara.

HucuuminHa sBisieTcss GyHAAMEHTOM MJi1 TakKuX JUCHUIUIMH, Kak «Dwuszuka
aTOMHOTO fJIpa U 4acTuly, «Du3nka KOHICHCUPOBAHHOTO COCTOSIHUSY, « KBaHTOBas
TEOpHUs» U OOJBITUHCTBA KYPCOB CHEIIUAIBHON MOATOTOBKH.

B HacTosimiee BpeMs BCTYIUIEHHS B 3MOXY HAHO-TEXHOJIOTUM, TMOSIBICHUS B
OKpYXaroIlel HAC )KMU3HU BCE OOJIBIIIETO YHUCIa MPUOOPOB U YCTPOMCTB, pabOTAIOIINX
Ha ATOMHOM YPOBHE, 3HAHUE OCHOB CTPOCHHS aTOMa CTAHOBUTCS TPU3HAKOM JHO0O0Tr0
00pa30BaHHOIO YesoBeKa. [ cTy1eHTOB-(U3HKOB JAHHBINA KypC SIBISETCS IEPBBIM
M OCHOBOIOJIAraloOllMM B HW3YYEHUU 3aKOHOMEPHOCTEW U  OCOOEHHOCTEM
MUKpPOOOBEKTa BOOOILE U 3JIEKTPOHHOU 000J0UKH aroMa B yacTHOCTU. Kak paznen
Kypca o011eit pu3nuku, arToMHas pr3nka BKIIOYAET B Ce€0s1 paCCMOTPEHUE SIBJICHUH, B
KOTOPBIX OYEBHIHBIM 00pa3oM TMpOSBISAIOTCS (yHIAMEHTAIbHBICE KBAHTOBO-
MEXaHUYECKHE 3aKOHOMEPHOCTH, TMO3BOJISIONINE C(HOPMYJIUPOBAThH OCHOBHBIE
MOHSATHUS U MOJIETb 3TOM 00J1aCTH ABJICHUM. J{J151 TEOPETUUECKOTO OMUCAHUs CTPOCHHUS
AIIEKTPOHHOM OO0OJIOUKM aToMa M aTOMHBIX SIBJIEHUH B Kypce HCIOIb3YEeTCS PsI
OCHOBHBIX MOHSATHN U METOJIOB KBAHTOBOW TEOPUHU.

ean ocBoeHUsT AUCHUTUIMHBI «ATOMHAs (PU3KKa» — COCTOUT B (POPMUPOBAHUU
MPEACTABICHU O HAHOMHpPE, €ro MPOCTPAHCTBEHHO-BPEMEHHBIX MaciTafax u
OCHOBHBIX 3aKOHAaX Ha OCHOBE KBAHTOBBIX UJIEH.

3agaum:



e (OpMUPOBAHHE Yy CTYACHTOB IOHUMAaHHs KBAHTOBBIX 3aKOHOMEPHOCTEH
CTPOCHHSI aTOMa, «MacliTabOB» MPOSBICHUS KBAaHTOBBIX aTOMHBIX 3((EKTOB H
SIBIICHUH,

® YCBOEHHE CTYJEHTAMHU TEOPETUYECKOIO MaTepHuaa;

¢ (opMHUPOBaHNE HABBIKOB aHAJIM3a ATOMHBIX SABJICHUH U PEIICHUSA 3a/1a4;

e (opMupoBaHHE YMEHHUS MOCTABUTh U PEIIUTH SKCIIEPUMEHTAIBHBIX 3a7]a4 Ha
YpOBHE aTOMHBIX SIBJICHHUIA;

® TIOHMMaHUE TJIABHBIX MPOOJIeM aTOMHOM (PU3UKU KaK HAYKU;

® I'PAMOTHOE HUCTOJIb30BAHUE MOJIYYCHHBIX 3HAHUN M YMEHUH B CIEIIMAIIbHBIX
JTUCUUIUTMHAX.

JI71st yCHenIHOTo M3Y4YeHUsl TUCIUIUIUHBI « ATOMHas (U3UKa» y 00ydaromuxcs
JOJDKHBI OBITH CHOPMHUPOBAHBI CIIETYIOIINE MPEIBAPUTEIHHBIE KOMIIETCHITUH:

® BIAQJICHUEM KYJIbTYpOW MBINUICHHS, CHOCOOEH K OOOOIIEHHIO, aHAIMU3Y,
BOCIIPUATHIO HH(POPMAIINH, TOCTAHOBKE 1LI€TM U BIOOPY myTe ee qoctuxenust (OK-
1);

® TOTOBHOCTHIO K CaMOpPa3BUTHIO, MOBBIIMICHUIO CBOEH KBaTH(PUKAIMKU MU
mactepctBa (OK-6).

B pe3ynbrare n3ydeHusi JaHHOW AUCIMIUIMHBI Y 00yJaromuxcst GopMupyroTcs
cleayomnme OoOUmEKyIbTypHblE / NPodeCCHOHAbHBIE KOMMETEHIUU (PJIEMEHTHI

KOMITICTCHITHHN ):
Kona u popmyauposka Jtanbl GopMHPOBAHMA KOMIIETEHIIMHU
KOMIICTCHIIUH
CYILECTBEHHBIE 3aKOHOMEPHOCTH BOSHUKHOBEHHUS U
3 pa3BUTHs (pyHIaMEHTANbHBIX (U3NYECKUX TEOPHIi;
HaeT
OCHOBHBI€ NIPUHIUIBI U COOTHOIIEHHUS, KOTOpBIE
OIIK-3 BBITEKAIOT U3 HKCIEPUMEHTOB aTOMHOM (PU3UKHU.
CIIOCOOHOCTBIO -
COCTAaBUTbh YPAaBHEHUS I IPOCTEHMIINX CIIydacB
UCIIOJIb30BaTh 0a30BbIE
MOBE/ICHNS HAHOYACTHI], TOJIYYUTh U
TEOPETHYCCKUE 3HAHUS | v/
MeeT IIPOAHAIM3UPOBATH UX PELLIEHUS.
byHIaMEHTaTBHBIX
paszenoB o01el u
TEOPETUYECKOU "
[IPMEMAMHU BBIBOJIa OCHOBHBIX COOTHOILIEHUI MEXKIY
(bU3HKY IS peleHus
NMPOdECCHOHATBHBIX (bU3NUEeCKUMU BETMUMHAMHU CIIEIYIOLINE U3
3a1a4 IIOCTYJIATOB TEOPUH UJIU U3 PE3YNIbTATOB
Bnaneer
HKCIIEPUMEHTA;
METOJIaMH BBIYUCIIEHHUS C TPeOyeMOil CTENEeHbI0
TOYHOCTH.
IK-4 OCHOBHBIE SKCIIEPUMEHTBI, HIUTIOCTPUPYIOLIHE
CHOCOOHOCTBIO 3Haer IPUPOAY OOBEKTOB U SBICHUNA HAHOMUPA, TOPSIKU
IIOHMMATh U M3JlaraTb BE€JIMYMH B aTOMHOM MHpE.




M0JIy4aeM Y0 oOpamiarbest ¢ 000pyHoBaHNEM (PU3UYECKOM

MH(pOPMALHIO 1 nabopaTopuu;
IPEACTaBIIATH IPUMEHSATH TEOPETHYECKUE 3HAHUS K PEILIEHHIO
PE3yIbTaThI Ymeer _
NPAKTUYECKUX ¥ HAYYHBIX 3a/1a4;
buznuecKux
S — IIOHMMATh, M3]1araTh U KPUTHUYECKH aHAIM3UPOBATH

obmedusnueckyro nHGopMaIuo.

METOAMKAMU MaTeMaTH4eCKOi 00pabOTKH JaHHBIX,
OLICHKH YMCJICHHBIX 3HAYCHUH XapaKTEPHBIX BEIMYUH
Bianeer JUIs1 KOHKPETHOT'O COCTOSIHUS YaCTHULIBL;

METOAMKaMU 00pa0OTKU JAHHBIX C TOMOIIBIO
COBPEMEHHBIX KOMIIBIOTEPHBIX TEXHOJIOTHH.

st hbopMHpoBaHUs BBIIIEYKA3aHHBIX KOMIIETCHIIMM B paMKax JAUCIUIUIMHbBI
«ATOMHas buzuka» IPEeTyCMOTPEHBI CJIETYIONTHE METO/IbI
aAKTUBHOTO/MHTEPAKTUBHOTO OOYYEHUS: BCE JICKIIMOHHBIC 3aHSITHUS MPOBOMSTCS C
UCIIOJIb30BAHUEM  MYJIbTUMEIUA-TEXHOJIOTUH, TIPU PACCMOTPEHUU MaTepuana
UCIIOJIB3YETCSl METO/I Mpo0OsIeMHOM Jiekiuu. JleBu3 kypca: aromHas pusrka — 6opboa
U7CH.

|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTH KYPCA

Paznea |. OcuoBbl aTomHoii pusuku (20 yac.)

Tema 1. BBengenue B rucuunimnny (2 vac.)

[Ipeamer u wmetoawl. Ilpenensl MPUMEHUMOCTH KIIACCHUYECKOW (DUBHKHU.
Eqununpl u3MepeHuss W TMOPSAAKM BEIUMYMH B aToMHOM (Qusuke. M3nmydeHue
a0coiroTHO u€pHOTO Tena. PoTodPDEKT.

Tema 2. CTpoenne aTromMa, IMCKPETHOCTH ATOMHBIX COCTOsSTHUIA (8 yac.)

HNuTepakTuBHas gopma : npodaeMHas JeKIHUS

Mopgenn cTpoeHusi atoma. 3aKOHOMEPHOCTM B AaTOMHBIX CHEKTpax.
KomOunarmonubiii mpuHiun. OMBITBEL 10 PacCeSHHUIO O-4acTHIl. SaepHas Mojelb
atoma. Iloctymarel bopa. Omnbitei @panka u ['epma. DnemeHTapHas OGOpoBCKas
Teopust atoMa Bogopoaa. [Ipuniun coorBeTcTBHsA. Bomopo10no100HbIe aTOMBI.

Tema 3. DiaeMeHTHI KBaHTOBOI MexaHuku (10 yac.)

['unoreza ne bpoina. Oneitel  [dBuccona wu  Jxepmepa. IlpuHnmn
HeonpeneneHHoct. Ypasuenue Ipenunrepa. Cmbicn ncu-¢pynkuuu. KBantoBanue
MOMEHTa WMIyJbca. KBaHTOBaHHME »HHEPruud. OIJEKTPOH B MNPSAMOYTOJIbHOU
MOTEHUHUAJIBHOMN AMe. [[apMOHUYECKUI OCLUIIIIATOP.

Paznea |l. ®usuka aromoB u moJjiekyJa (16 yac.)

Tema 1. AToMHBIe cieKTPHI (2 yac.)

Atom Bojsopoaa. CrnekTpbl MIeJoYHbIX MeTauioB. [IlupuHa CHEeKTpagbHBIX
JUHANW. MyJIbTUIIETHOCTD CIIEKTPOB U CIIUH JIEKTPOHA.

Tema 2. MexaHHuYeCcKHil 1 MArHUTHbII MOMeHT aToMa (4 4ac.)



PesynpTupyrommii MEXaHMYECKMI MOMEHT MHOI'OJJEKTPOHHOIO  aToMa.
O003Ha4YeHMsI ATOMHBIX COCTOSAHHMI. MarHUTHBIA MOMEHT aTtoMa. D PexThl 3eeMana
u [lTapka.

Tema 3. AToMHbIe 3aKOHOMepHOCTH (4 Yac.)

HNuTepakTuBHAs popma : mpolIeMHas JIeKIUSI

[IpuHnmn [Haynu. Pacnipenenenne 3J1eKTPOHOB 110 SJHEPTETUYECKUM COCTOSHUAM
atoma. [lepnognueckas cucrema a3neMeHTOB MenaeneeBa. PEHTT€HOBCKUE CIIEKTPBL.
3akoH Mo3nu.

Tema 4. MoJgiekyJia (4 gac.)

Anmnabatuyeckoe mnpubOnmxkeHue. Monekyna Boaopoja. MonekynsapHele
cnekTpel. CIEKTPBI IBYXaTOMHBIX MOJIEKYJI.

Tema 5. Makpockonnyeckne KBAHTOBBIE siBJIeHHsI (2 Jac.)

CrioHTaHHOE U BBIHYXJEHHOE u3imydeHue. Koapduumentsr OHHIITENHA.
Jlazepsl. CBepXIpPOBOANMOCTD, CBEPXTEKYUECTh, UX KBAHTOBAS MIPUPOJA.

1. CTPYKTYPA U COJIEP’KAHUE NPAKTUYECKOM YACTHU
KYPCA

JlaGopaTopHubie padoTsl (36 yac.)

[To yeTHBIM HeNEeTSIM MPOBOSTCS YETHIPEXYACOBBIC 3aHITHS (BCero 36 4acoB 3a
CEMECTp) C HCIOJb30BAHMEM METOJOB aKTHBHOTO o0OydeHus «case study» wu
«UHIUBUAYATBHBIA IPAKTUKYM).

KoauvecTBo padoT Ha cemecTp — 9 mT. CIMCOK KOHKPETHBIX JIA0OPATOPHBIX
paboT — MHAUBUAYATBHBINA JJIS KaXIO0TO CTYACHTA.

JlaGopaTopnasi padora Nel. /Tudpaxuus 3aekrponon (Phywe).

Beinonnsiercss BapuanT onbIToB TomcoHa u TaprakoBckoro. Habmromarorcs
BOJIHOBBIE CBOMCTBA 3JIEKTPOHOB. M3 aHanmu3za AUQPPaKUMOHHBIX MAaKCUMYMOB
MPOU3BOJIUTCS PACUYET MEKIUIOCKOCTHBIX PACCTOSIHUM KPUCTATUIMYECKOW PELIETKH
rpadura.

JlabGopaTopHuasi pabora Ne2. Cepust baabmepa u onpenesieHue NoCTOAHHOM
Punoepra (Phywe).

C momomniplo TU(PaKIMOHHON PEIIeTKH HAOJIOAAeTCsS CIEKTP HCITYCKaHUS
BOJIOPOAHOM JIamIibl. MI3MepsitoTcs 3HaueHMs JIMH BOJIH 4-X JIMHUM cepun banbmepa,
MO3BOJISIONIME PACCUUTATh MOCTOSIHHYIO Puabepra.

JlaGopaTtopnass pabdora Ne3. CooTHoumleHHe  HeompeaeJeHHOCTeN
I'eiizen6epra (Phywe).

HaGmrogaercs mudpakimonHass KapTuHa OT opHouW menn. HWexonms w3
M3MEPEHHON IIMPHUHBI TJIABHOTO MAaKCUMyMa MPU HECKOJIbKUX 3HAYEHUSX LIWPUHBI
TU(PaKIMOHHON IIENM, CTYIAEHThl YOEXIalTcs B TOM, 4YTO COOTHOILIEHHUE



HEOMPEISIEHHOCTEH JUII KAHOHWYECKUX TEPEMEHHBIX (MMITYJIbca M KOOPMHATHI)
(OTOHOB BBITIOTHSIETCS.

Jlabopatopnass paGora Ned. OnpenesieHue yaeJbHOro 3apsiia 3JeKTPOHA
(AB®DY).

N3mepsitoTcst XapakTEpUCTUKUA MarHETPOHA, IO KOTOPBIM JBYMS CIIOCOOaMHU 10
rpadukaM ONpenenstoTCs KPUTUYECKHUE 3HAYEHUsT MAarHUTHOW WMHAYKIUU (TIepBHIT
MeTo/1), K03 (HUIIMEHT HaKJIOHA BOJIBT-aMIIEpHOIi XapakTepucTuku (rpaduk U2, 1) n
paccuuThIBACTCS 3HAYCHHE &/m.

Jlabopatopnass padora NeS. ATOMHBIE CHEKTPblI JABYX3JIEKTPOHHBIX
cuctem: He, Hg (Phywe).

N3mepsroTCs JIMHBI BOJIH JIMHUM B CIIEKTPaXx reJIMEBOU, a 3aTEM PTYTHOM JIamIl
(paznokeHue B CHEKTp — C MOMOUIbI0 IuppakunoHHON pemieTku). Ha ocHoBaHuM
aHaJll3a CHEKTPOB CPABHHUBAIOTCS KYJIOHOBCKHE, CHUH-OPOUTATIbHBIE U OOMEHHBIE
B3auMozeicTBus 11 jerkoro (He) u tskenoro (Hg) atomos.

JlabopaTopHnasi padora Ne6. 3akon Credana-boabumana (Phywe).

N3mepsieTcst 3aBUCUMOCTh MHTErPAJIbHOM CBETUMOCTH JIAMITbl HAKaJIUBaHUSA (C
MOMOILBIO TEPMOCTOJIOMKA) B 3aBUCUMOCTH OT TEMIEPATypbl CIHPAIU JaMIIbl
(OLIEHHBaeMOM KOCBEHHO MO TEMIEPATypHOW 3aBUCUMOCTH €€ BIIEKTPHYECKOTO
COINPOTHUBIIEHUS). AHAIU3 COOTBETCTBYIOLIErO TrpaduKa IO3BOJISET CTyJAEHTaM
yOenuThCsl B cripaBeasiuBoCTH 3akoHa Credana-bonbiimana, gaxke npu yCIoBHSIX,
KOT'J1a JIaMI1a HE MOYKET CUUTAThCs A0COJIIOTHO YEPHBIM TEJIOM.

JlabopaTopHnasi padora Ne7. 3akon Credana-boabumana (Pocyunpudop).

OOBeKT ucciaeaoBaHus IpeACTaBisieT OO0 Mojiesib aOCOMIOTHO YEPHOTO Teja
Y BBINIOJIHEH KakK 3aKphITas TEPMOM30JUPOBAHHAS JJIEKTPOINEYb C OTBEPCTHEM Ha
nepeaHe creHke. s u3MepeHus TeMIeparypbl BHYTPU I€YM KOHTAKTHBIM
CIIOCOOOM  CIIY>)KMT TepMomapa, peryjaupyeMblii HCTOYHUK TMHUTAHHUS TMO3BOJISIET
pazorpetb mneub g0 Temmeparypbel 800°C. Ilocrosunas Credana-bonsiimana
paccumThIBaeTCS uepe3 KodDPUIIMEHT HAKIOHA MPSMOUN B CHEIUATBHO BHIOPAHHBIX
KOOPJMHATHBIX OCSIX.

JlaGoparopnas padora Ne§. OnbiT @®panka u I'epua ¢ HEOHOBOH JaMIION
(Pocyunpudop).

Knaccuuecknii onbiT @panka u ['epua npoBoauTcs ¢ HEOHOBOM JamMmou (st
CTYACHTOB — JIaMIla C HEW3BECTHBIM razom). Ha skpane ocuummiorpada CTyaeHTHI
HAOJII0JAI0T BOJIBT-aMIIEPHYIO XapaKTEPUCTUKY, OTPAXKAIOIIYIO 00JIacTH YIPYTHX U
HEYNPYTUX COYAApPEHHI aTOMOB C 3JEKTPOHAMHU. AHAIU3HUPYs PACCTOSIHUS MEXKITY
MaKCMMyMaMH Ha OCHWUIOTPAaMME, CTYJIEHTbl OMNPEACNISIOT MEPBbIA MOTEHIMAT
BO30Y>KJIEHHsI aTOMOB, U 3aT€M M0 TabJUIEe OTEHIIMAIOB BO30YK/I€HUS BBISICHIIOT
MIPUPOJY Ta3a B JIAMIIE.



JlaGopaTopHast padora Ne9. Onpenenenue nocrossuuoi Ilinanka B onbiTax
¢ BHemrHuM ¢otodrPpdexrom (Phywe).

B onbitax ¢ potoaddhekToM n3MEpSIOTCS 3HAYSHUS 3alMAPAIOIIETo HAMTPSHKCHUS
IpU HECKOJIBKMX 3HAYEHUSAX JJIMH BOJH PTYTHOM Jamnbl (KaK HCTOYHHKA,
BbI3bIBaIONEero (ootodPdeKT), BBIACIECHHBIX C MOMOIIBI HHTEPGhEPEHIIMOHHBIX
¢bunbTpoB. Ilo rpaduky moaydyeHHON 3aBUCHMMOCTH 3allAPAIONIEro MOTEHIHala OT
JUTMHBI BOJIHBI BEIYUCIISIETCS 3HAaUEHUE NOCTOSIHHOM [ lmanka, BXoAs1iel B ypaBHEHNE
OWHIITEMHA.

Jlabopatopnass padora Nel(. IlpunHumnsl padoThl J1a3epoB M CBOICTBa
JiazepHoro usiydenus (IIBDY).

N3y4daroTcs CBOMCTBA HW3IIY4YEHHUs TEIMN-HEOHOBOTO JIa3epa: PacxOAMMOCTD,
MOIIIHOCTh, MOJISIPU30BaHHOCTb. OJHO W3 3aJaHUi TOCBSIIEHO H3YYEHUIO
IOTJIOIIECHUS JIA3€PHOTO H3JIy4EHHMS] BELIECTBOM M COINOCTABICHUIO IOJYyYEHHBIX
JaHHBIX C HA0JII0JIaEMbIM 1IBETOM PacTBOPOB.

JlabopaTopnasi padora Nell. OnpenesieHue IMPHUHBI 3aNPEIIEHHON 30HbI
repmanus (Phywe).

N3mepsieTcst mpoBOAMMOCTB 00pasiia repMaHust Kak (pyHKIus Temieparypsl. [1o
3TUM JaHHBIM C IOMOUIBIO CIIELMAIIBHOIO MPOTPAMMHOIO KOMILIEKCA ONPEIEISIETCS]
IIMPHUHA 3aIPEIIEHHON 30HBI ITOIYIIPOBOJIHHKA.

JlaGopaTopnasi paGora Nel2. DiemMeHTapHBIN 3apsil M OoNbIT MUJLJINKEHA
(Phywe).

3apsoKEHHBIE B JJIEKTPUYECKOM MOJE€ KanelabKh Macia JBHXKYTCS IOJ
JNEUCTBUEM DJIEKTPUYECKOTO M TIPABUTALMOHHOTO TOJIEH MeXAYy IIacTUHAMU
KOHJIEHCATOpa. DJIEMEHTAPHBIN 3aps]l ONpeAeNsaeTcs MO0 M3MEPEHHBIM CKOPOCTSIM
OTJIEIbHBIX Kalellb, OTCIEKUBAEMbIX BU3YaIbHO YEPE3 MUKPOCKOII.

JlabopaTtopnass pabdora Nel3. Cepus baabmepa B crnekrpax
BOJ0POA0NOA00HBIX aTOMOB ([IBD®Y).

N3nydenue BOAOPOI-ACUTEPUEBON JIAMIIBI Pa3iaracTcs B CHEKTP BBICOKOTO
pa3penieHusi ¢ MOMOIIBI0 CHEKTPOMETPA, CHEKTP PErUCTPUPYETCS CaMOIUCLEM.
CTyneHTbl  M3MEpSAIOT  BEIMYMHY  W30TOMHOIO  PACIICIUICHHS  3aJaHHOMN
npernojiaBareneM JUHUM U3 cepur banbmepa v cpaBHUBAIOT MOJYYEHHOE 3HAYEHUE C
paccuMTaHHBIM TEOPETHUECKH Ha OCHOBAaHUU Teopun bopa.

JlaGoparopnasi padora Nel4. CrnexkTpbl aTOMOB IEJOYHBIX METALJIOB
(AB®DY).

W3mepstoTcs IJMHBI BOJH B CHEKTPE HATPUEBOM JIAMIIbI, IPOBEPSIOTCS
TEOPETHUYECKHE 3aKOHOMEPHOCTH 4YacTOT IEPEXOJOB TIJAaBHOM CEpUU 3TOrO
nIeJ04YHoro Mmeramia. [lo MmoaydeHHBIM JAHHBIM PACCUUTHIBAKOTCS 3HAYECHUS
KBaHTOBBIX J€(EKTOB M KOHCTAHT OSKPAaHUPOBAHUSA HJsi S- U P-COCTOSHUHU.
['paduueckun ompenensieTcss JMHA BOJHBI MOHU3AIMOHHOTIO mpenena. Mcxons w3



M3MEPEHHBIX 3HAYEHUH JJIMH BOJIH, CTPOUTCS AUArpaMMa dHEPreTUUYECKUX YPOBHEN
atoma Na.

Jlabopatopnass paGora Nel5. M3ydenume doroddpdexra u cBOMCTB
¢porosziemenrta (JIBDY).

W3nydenne naMmIibl  HaKaldWBaHUST  UCIOJB3YeTCS  JUIsl  BO3OYXKIACHUS
dboTorpdexra. BonmpT-amrnepHbie XapaKTEPUCTUKU H3MEPSIOTCS TPU HECKOJIBKUX
3HAUEHUAX JJUH BOJH (mepBoe 3anaHue). Bo BTOopoMm 3amaHuu u3MepsieTcs
CIEKTpaibHas XapakTepucTuka GoTodJIEeMEHTA, ONIPEACIIACTCS KpacHasi TpaHula JUist
JAHHOTO MaTepualia, PacCUMTHIBACTCS COOTBETCTBYIOIas €W paboTa BBIXOJA.
JIoTIOTHUTENBHO OIIEHUBACTCS KBAHTOBBINA BBIX0T (hoTOd(PdeKTa.

Jlaboparopnass padora Nel6. CnexkTpbl NOIJIOIIEHUS ABYXaTOMHBIX
MoJiekyJ (IBDY).

CnexTp NOTJIONIEHUSI MOJEKYJISPHOIO HOJa, MCHapseMOro B CHEHUATBHOU
KIOBETE, PETUCTPUPYETCS CIIEKTPOMETPOM B aHAJIOTOBOM BHJI€. CTYJI€HTHI BBIACIISIIOT
rOpsSYyl0 U XOJIOJHYIO CEPUU Ha CIEKTPE, M3MEPSIOT YacTOThl KOJIeOaTEIbHBIX
KOMIIOHEHT 3JIEKTPOHHOIO TEepPexo/ia U CTPOST rpaduku, U3 KOTOPHIX CPEICTBaAMU
npwiokenuss Excel momywyaroT rapMOHMYECKHME YACTOTBI W KOHCTAHTHI
aHrapMOHMYHOCTH. [Io 3TMM mapaMeTpam pacCUMTHIBAIOT SHEPTHUIO IUCCOLUALUU
MOJIEKYJIBI HOJ1A.

JlaGopaTopnas padora Nel7. ekt Xosuta (Phywe).

[Tpu koMHaTHOM TeMIIepaType U3MEPSETCs OTNIEPEYHOE HAIIPSKEHUE B 00pasiie
IpU  PA3IUYHBIX 3HAYEHUSX MArHUTHOTO Toysl. PaccUMThIBalOTCS: 3HAYECHUE
MOCTOSTHHOM XO0JJIa U KOHIEHTPALUS HOCUTEIIEH 3apsA/ia B JAHHOM MOJIYIIPOBOIHUKE,
HCCIIENYETCS 3aBUCHMMOCTH XOJUIOBCKOM Pa3HOCTHM MOTEHUUAIOB OT WHIYKIUU
MarHUTHOTO MOJIS.

1. YYEBHO-METOAMYECKOE OBECIHEYEHHUE
CAMOCTOSATEJBHOMN PABOTBI OBYUAIOIIUXCSI

VYyebHo-MeToanueckoe 00ecrneuyeHrne caMoCTOATENbHOM paboThl 00yYaIOIIUXCS
10 TUCIUTUTNHE «ATOMHas pu3uka» npeactasieHo B [Ipumoxkennu 1 v BKITIOYaeT B
ceOs:

e IUIaH-TPa(UK BBHIOJHEHUS CAMOCTOSATEIBHON padOThI MO AUCLUILIUHE, B TOM
qyclie IpUMEpPHbIE HOPMbI BPEMEHH Ha BBITIOJHEHHE 110 KaXI0MY 33JIaHUIO;

e XapaKTEepUCTHKA 3aJaHUN JUIsI CaMOCTOSATEIbHOM pPaOOTHI CTYACHTOB U
METOIUYECKIE PEKOMEHIALINHU IO UX BBITIOJIHEHUIO;

e TpeOOBaHUS K  TMPEACTABICHUI0O U OQOPMIIEHHIO  PE3yJIbTAaTOB
CaMOCTOSITENIbHON pabOTHI;



e KPHUTCPHHU OLUCHKH BBIITOJIHCHHA CaMOCTOSITEIbHOM pa6OTBI.

IV. KOHTPOJIb JOCTUXKEHWS IIEJIEM KYPCA

No KonTponupyemeie Koapl 1 sTamnst OueHoYHbIE CpEeACTBA
n/m pasziessl / TeMbI (dhopMupoBaHUs TEKYIIUHA KOHTPOJIb IIPOMEKYTOUHAs
JUCIUILTAHBI KOMITETEHIIUH aTTecranus
1 p OIIK-1 | 3Haer Omnpoc (VO-1), Bompocsr k
asnedn .
xomoksuyMm (YO-2), sk3ameny Ne 1-10
OCHOBBI aTOMHOM tect (ITP-1)
dsukn yMeeT BrimonHenue u 3amura
nabopatopHbIX paboT No
2-4,9, 11-13, 15 (ITP-6),
(YO-1)
Brnageer | KonTponwshas pabora
(TIP-2)
2 Pasnen I, I1K-3 3HaeT Ompoc (YO-1), Bormpocs! k
koyoksuym (YO-2), sx3ameny Ne 11-24
dusnKa aTOMOB U tect (ITP-1)
MOJIEKYJT yMeeT BrimonHenue u 3amura
n1abopaTopHbIX paboT Ne
1, 4-8, 10, 14, 16, 17
ITP-6), (YO-1)
Brnageer | KonTponwsHas pabora
(TIP-2)

TunoBble 3a7aHUsA, METOAUYECKUE MaTEPHUalIbl, ONMPEACIAIOMIME MTPOLECTYPhI

OLICHUBAHUS 3HAHWMN, YMEHUN U HABBIKOB M (WJIM) OMbITA JEATEIbHOCTH, & TAKXKe

KPUTCPHUH W IIOKA3aTCJIH, H€O6XOILI/IMBIG JJIs1 OCHKH 3HaHHﬁ, YMCHHﬁ, HaBBIKOB H

XapaKTepU3yIoIIie 3Tanbl (HOPMUPOBAHUS KOMIETEHIIMI B TIPOIECCE OCBOCHUS

oOpaszoBaTeIbLHON TporpaMMmBbl, TipecTaBiieHbl B [Ipunoxenuu 2.




V. CIIMCOK YYEBHOM JIUTEPATYPbI U UH®OPMAIMOHHO-
METOJUYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTepaTypa
(neuammvie u snexmponnvie uzoanus)

1. CuByxun, J[. B. O6mmii kypc ¢usuku: ydyeOHOe mocodue sl (PU3NYECKHX
cnenuanbHocTeld By30B [Tekcr] : [B 5 T.] T. 5 . AtomHas u saepHas ¢usuka / JI. B.
CuByxuH. — M. : ®usmatiut, 2008. — 782 c.

OK Hb JIBOY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:675292

2. Inonsckuii, 3. B. Atromuas ¢pusnka [Tekct] : yueOHuk [B2 1.] : T. 1 . BBeneHue
B aToMHY10 ¢u3uky / 3. B. llnonsckuii. — CII6. : Jlans, 2010. — 557 c.

OK Hb JIBOY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:307400

3. nonbckwuit, D. B. ATomuas ¢usuka [Tekcr] : yueOHuk [B 2 T.] : T. 2 . OCHOBBI

KBaHTOBOW MEXaHUKH U CTPOEHHUE AIEKTPOHHOU 000s10uku atoMa / J. B. llInmonabckmid. —
CIIO. : JIanp, 2010. — 441 c.

OK Hb JIBDYVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:307393

4. Upomos, . E. KsantoBast ¢usuka. OcHoBHBIC 3akoHBI [Tekct] : [yueOHOE
nocobue ayist By30B] / U. E. Upogos. — M. : BUHOM. JlaGopatopus 3nanwii, 2007. — 256
C.

OK HB JIBDYV:

http://lib.dvfu.ru:8080/lib/item?id=chamo:277584

5. bapcykos, O. A. OcHoBsl aromHol (usuku [Texcr] / O. A. Bapcykos, M. A.
Enpsmesuu. — M. : Hayunsiit mup, 2006. — 648 c.

OK Hb /IBDY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:253326

6. Uponos U. E. 3anaun nmo kBantoBoi (usuke [Tekct] : yueOHOE mocobue as
By30B / U. E. Upoaos. — M. : JIaboparopust bazoBsix 3nannii, 2006. — 215 c.

DK HE JIBDY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:276074

7. EnbsiieBuy, M. A. ArtomHuas crekrpockonusi [Tekcr] / M. A. Enpsmeruy,
npenuci. JI. A. I'pubosa. — M. : IUBPOKOM, 2009. — 415 c.

OK Hb /IBDY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:286343



http://lib.dvfu.ru:8080/lib/item?id=chamo:675292&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:675292&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:307400&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:307400&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:307393&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:307393&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:277584&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:277584&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:253326&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:253326&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:276074&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:276074&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:286343&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:286343&theme=FEFU

JlonoJIHUTEIbHASI JINTEPATypa
(neuammwvie u snexmponnvie uzoanus)

1. To6peno, JI.H. Atomnas ¢usuka [Tekct] : yued. mocobue mis By3os / JI. H.
Hobpenios. — M. : ®uzmatiauTt, 1960. — 348 c.
OK HB JIBDYV:

http://lib.dvfu.ru:8080/lib/item?id=chamo:88577
2. 'mu3oypr, B. JI. COopHuk 3amad o obmemy kypcy ¢usuku [Texer] : [B 5 kH.]

KH. 5 . ATomHas ¢usnka ; Ousuka sapa u anmeMenTapubix yactuil / [B. JI. I'uuzoypr, JI.
M. JleBun, M. C. PabunoBud u 1ip.] ; noa pex. 1. B. CuByxuna. — M. : ®uzmatnut, Jlans,
2006. — 183 c.

OK Hb JIB®YVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:694319

3. CaBenbeB, M. B. COopHuK BOIPOCOB M 3amad mo odmiei ¢usuke [Teker] :
yaebHoe nmocobue s By30oB / M. B. Casenwen. — CII6. : Jlans, 2013. — 288 c.

OK Hb JIBDYVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:769517

4. Buxwmas, D. bepkneeBckuii kypc ¢pusnku [Tekct] : [yaeOHOE pyKOBOJCTBO] : TIep.
c anry. 1. 4 . KBanroBas ¢pusuka / 3. Buxman. — M. : Hayka, 1986. — 391 c.

OK Hb JIB®YVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:136069

5. bopH, M. Atomuas ¢usuka [Tekct] / M. bopH ; niep. ¢ aura. O. . 3aBbsiioBa, B.
I1. TTaBnoBa ; npexaucn. H. H. boromo6osa. — M. : Mup, 1970. — 484 c.

OK Hb JIBDYVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:71222

6. ®pumr, C.D3. OnTrueckue crekTpbl aToMoB [Tekct] : yueOHoe mocodue / C. .
Opur. — CII6. : Jlans, 2010. — 644 c.

OK Hb JIBDYVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:842223

7. Iloptuc, A. Bepkieeckuit kypc ¢pusuku. Ousznueckas nadoparopus [Tekcr] :
[maGopatopHbIi TpakTUKyM] : Tiep. ¢ adri. / A. Tloptuc. — M. : Hayka, 1978. — 318 c.

DK HB JIBOV:

http://lib.dvfu.ru:8080/lib/item?id=chamo:136871

8. lonpaun, JI.JI. JlabopaTtopubie 3ausTus no ¢usnke [Tekcr] : yueOHOe mocodue
it pusnyeckux cnenuanbHocTei By30B / [JI. JI. Tonpaun, ®@. @. Urommn, C. M. Kozen
u ap.] ; mox pen. JI. JI. Tonpnuna. — M. : Hayka, 1983. — 704 c.

OK Hb JIBOY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:304825



http://lib.dvfu.ru:8080/lib/item?id=chamo:88577&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:88577&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694319&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:694319&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:769517&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:769517&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:136069&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:136069&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:71222&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:71222&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:842223&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:842223&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:136871&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:136871&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:304825&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:304825&theme=FEFU

9. Knoii6ronb, ®@. K. ITocooue mis nopropenns ¢pusuku [Tekcr] / . K. Knoiioromnm
; mep. ¢ HeM. A. B. bepkoBa. — M. : Dueprouznart, 1981. — 256 c.

OK Hb JIBDYVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:324595

10. Xwro0ep, K.-I1. KoncranTbl 1ByXaToMHBIX Mosiekyn [Tekct] : [cripaBodHbIe
Matepuanbl]| B 2 4. : 4. 1 . Monekynbsl Ag2 — MoO ; 4. 2 . Monekynst N2 — ZrO / K.-I1.

Xbrooep, I'. I'epuoepr ; nox pen. H. H. Cobonesa ; niep. ¢ anri. A. FO. Bonkosa. — M.:
Mup, 1984. — 408 c. ; 366 c.

9K HB JIBDY:
http://lib.dvfu.ru:8080/lib/item?id=chamo:416034
http://lib.dvfu.ru:8080/lib/item?id=chamo:416035

Ilepeuyenb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAUOHHOMN CeTH
«AHTepHeT»

1. Kuarton, L. Atomic Physics: e-learning course in LMS Coursesites [electronic
resourse] / L. Kuarton. —2012. — Mode of access: www.Ccoursesite.com o maposro.

2. Buneomnekmun:

http://www.univertv.ru/video/fizika/atomnaya fizika/?mark=science

3. Electron in Motion http://www.science20.com

4. Natepuet-xypHan «[loctHaykay:

http://www.novayagazeta.ru/society/54213.html

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U MPOrPaMMHOI0 o0ecredeHnst
[Tpu ocymecTBiICHNN 00pa30BaTEIHLHOTO MPOIEcca TUCITUTIIIMHA PEeaTU3yeTCs C
HCIIOJb30BaHUEM dJIeKTpoHHOU cuctemMbl Blackboard JIB®Y, unentudukarop:

FU50702-011200.62-AF-01, pexxum mocTymia — Mo mapoJsito eIMHON y4eTHOM 3arncu
JIBDY.

VI.METOANYECKHUE YKA3AHUSA 1O OCBOEHUIO JUCHUIIJINHBI
Tekymass arTecTanusi CTYJAEHTOB MO JUCUUIUIMHE «ATOMHas (U3UKa»

MIPOBOAUTCS B COOTBETCTBUM C JIOKAJbHBIMU HOpPMAaTUBHbIMU akTamu JIBOY wu
SIBIISICTCST 0053aTCIIBHOM.


http://lib.dvfu.ru:8080/lib/item?id=chamo:324595&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:324595&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:416034&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:416034&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:416035&theme=FEFU
http://lib.dvfu.ru:8080/lib/item?id=chamo:416035&theme=FEFU
http://www.coursesite.com/
http://www.coursesite.com/
http://www.univertv.ru/video/fizika/atomnaya_fizika/?mark=science
http://www.univertv.ru/video/fizika/atomnaya_fizika/?mark=science
http://www.science20.com/
http://www.science20.com/
http://www.novayagazeta.ru/society/54213.html
http://www.novayagazeta.ru/society/54213.html

Texymas atrecranus npoBoauTca B (hopMe ompoca, 3alliuThl J1a00paTOPHBIX
paboOT W BBINOJHEHUS KOHTPOJBHOW pPabOThl MO OLEHUBAHUIO (PAKTHUYECKHX
pe3yabTaTOB 0OYUYCHHsSI CTYICHTOB M OCYIIECTBIISIETCS BEIYIIUM IIPETOAaBaTeIeM.

B pamkax manHOW mucruruinHbl npeaycMoTrpeHo 90 4acoB caMOCTOSITEIBHOMN
paboThl, KOTOpass HeoOXoauMa IIPU MPOopabOTKe MaTepuaja JICKIUi, 00paboTke U
opopMIIeHUN pe3yJNbTaTOB M TOArOTOBKE K 3alllUTe JabopaTopHbIX padoT,
HOJIFOTOBKE K KOHTPOJIBHOU paboTe, 3a4€Ty, IK3aMEHY.

B camocTosATenpHy0 paboTy MO JTUCHUIUIMHE «ATOMHAas (U3UKa» BKIIOUYEHBI
CJIEYIOIINE BUIBI JCSITEIbHOCTH:

— MOUCK HH(OPMALIUY TIO TEMaM JIJIsi CAMOCTOSITEIbHOTO U3yUCHUS;

— pa300p TEOPETHUUECKUX ACIEKTOB, 00padOTKa U OPOpMIIEHUE PE3YyIbTATOB U
[OJIFOTOBKA K 3alUTe JaOOpaTOpHbBIX padoT;

— MOJTrOTOBKA K TEKYILIEMY U TPOMEKYTOYHOMY KOHTPOJIIO.

J1J1 3aKperuieHns: HaBbIKOB M 3HAHUH CTYIEHTAa, OJYyYEHHBIX Ha JaOOpaTOPHBIX
U JICKIMOHHBIX 3aHATHSX, CTYIEHTY B TEUYEHHE Kypca HEOOXOAWMO MPaBHIBHO
o0paboTtaTh U 0()OPMUTH JTAHHBIE U 3AIUTUTH OTYETHI MO JIAOOPATOPHBIM pabOTaM.
Jj1s 3TOTO0 HEOOXOIMMO HCTIONB30BATh BCE MOYUYCHHBIC 3HAHUS U YMECHHS.

CryneHTy ciemyeTr TIHIATEIbHO IUTAHUPOBATh W OPraHU30BHIBATH BpPEMS,
HEOOXOqUMOe JUId HW3Y4YEeHMs] JUCHUIUIMHBL.  HejmomycTumo — OTKiIaabIBaTh
O3HAKOMJICHHUE C TEOPETHYECKOM 4YacThio U odopMIIeHHE JTabOpaTOpHBIX pPabdoT,
MOCKOJIbKY 3TO HEMHHYEMO MPUBEJET K CHIKEHUIO KauecTBa OCBOEHUSI MaTepHara.
Bce Bunbl paboT Mo AUCHMIIMHE PEKOMEHAYETCS BBIMOJHATH MO KaJeHIapHOMY
IJIaHy, NpuBeaeHHOMY B [Ipunoxenun 1.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEUEHUE
JUCHUITIJIINHBI

Jly1st ocytiecTBiIeHHs] 00pa30BaTEIBHOTO MpoIlecca Mo AUCIUIUIMHE « ATOMHAs
¢uzuka» HeoOXOoAMMa MYJIbTUMEIUIHAS ayAUTOPUS C JOCKOM (1100 mepeHOCHOM
POCKTOP), HOYTOYK.

Jst MIPOBEICHHUSI 1a00paTOPHOTO MpaKTUKyMa UCITOJTB3YETCS
CHeIaIn3upoBaHHas JT1abopaTopusi aTOMHOW (PU3UKH, OCHAIIIEHHAsT KOMIUIEKTOM 16
YCTaHOBOK JIJIs1 BBITTOJIHEHUS JTAOOPATOPHBIX PadoT, U3 KOTOPBIX JeBATh (NeNe 1, 2, 3,
5, 6,9, 11, 12, 17) npousBoacTBa repmanckoit ¢pupmel Phywe, nse (NeNe 7, 8)
npousBojacTBa Pocyunpubop u mectb padbot (NeNe 4, 10, 13 — 16) camocTosTebHOMN
coopku Ha kadenape B [IBI'Y-[BOY.



[Tpunoxenue 1

MUHUCTEPCTBO OBPASOBAHIS 1 HAYKU POCCUMCKOM ®EJIEPALINU
denepanbHOE TOCYAaPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPESIKICHUE
BBICIIIETO TTPO(ECCHOHAIEHOTO 00Pa30BaHHUS

«/1aJIbHEeBOCTOYHBIN (eepabHbI YHUBEPCUTET»
(ABDY)

KOJIA ECTECTBEHHBIX HAYK

YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJBHOU
PABOTBI OBYYAIOLHINXCA

10 AMCHUIUINHE «KATOMHASA UMK
Hanpagiaenue noaroroBku — 03.03.02 ®uzuka
DKcnepuMeHTaIbHas Gu3nKa
dopMa MOArOTOBKYU OYHASA

BaaauBocTok
2019



IInan-rpa¢guk BHINOJHEHHUS CAMOCTOATEIbHONH PadOThI MO JMCHMILIMHE

IIpumepHbIe
Ne | Jlara/cpoxm HOPMbI Donma
n/ | BbloJiHeHUus1| Bua camocrosiTebHOI padoThI BpeMeHH Ha ROHTI;)OHH
n , Hepesst BbIIIOJIHEHHE,
yac
1 1 Pabora ¢ koHCIIEKTaMH JIEKIIUH. 25 KomnokBuym
Pemrenne nomamHux 3amay '
Pabora ¢ KOHCIEKTaMU JIEKIIUH. DIIEKTPOHHBIN
2 2 [ToaroroBka u TMCTaHIIMOHHOE 25 TECT-AOIYCK K
MOJIyYEHHUE JAOIYCKA K BBIIIOJHEHUIO BBIIIOJIHEHHIO |
paboThI paboThl
Pabota ¢ koHCTIEKTaMHM JISKITH. TpeHnpoBOYHBII
[ToaroroBka NMMCbMEHHOTO OTYETA O 3JIEKTPOHHBIN
11a0.paboTe, OTBETHI Ha tect Ne 1.
3 3 KOHTPOJIbHBIE BOIPOCHI TI0 TEOPUU 2,5 Komnoksuym.
[TuceMeHHbI
OTYET O
nab.pabore
PaGora ¢ KoHCTIEKTaMH JICKIIUH. 3aueTHBIN
[ToaroroBka u TMCTaHLIUOHHOE 3JIEKTPOHHBIN
IOJIYYEHHUE JOITYCKA K BBINIOJIHEHHIO tect Ne 1.
4 4 paboThl 2,5 DNIEeKTPOHHBIH
TECT-AOIYCK K
BBINIOJIHEHUIO 2
paboThl
PaGora ¢ xoHCTIEKTaMH JIEKIIUH. Konnoksuym.
IloaroroBka MUCHLMEHHOIO OTYETA O Bri6opounas
1a6.paboTe, OTBETHI HA IIPOBEPKA
5 5 KOHTPOJIBHBIE BOMIPOCHI TIO TEOPUH 25 JIOMAIITHUX
3a/1au.
ITucpmeHHBbIH
OTUET O
nab.padore
Pabota ¢ KOHCTIeKTaMU JIEKIHH. ONEKTPOHHBIN
[ToaroroBka Kk CaMOCTOATEIBHOMN TECT-IOMYCK K
6 6 pabote Ne 1. [ToaroroBka u 2,5 BBITNIOJIHEHUIO 3
JTUCTAaHIIMOHHOE TTOJTyYeHUE paboTHI.
JIOTTYCKa K BBIMOJTHEHHUIO Pa0OTHI
Pabora ¢ KOHCIIEKTaMU JIEKIIUH. KomnokBuym.
v v [ToaroroBka MMCbMEHHOTO OTYETA O 25 [IuceMenHbI
n1ab.paboTe, OTBETHI Ha ’ OTYET O
KOHTPOJIbHBIE BOITPOCHI IO TEOPUH nab.pabote
Pabora ¢ KOHCIIEKTaMU JIEKIIUH. DIIEKTPOHHBIN
8 8 [ToaroroBka u TMCTaHIIMOHHOE 25 TECT-AOIYCK K
TOJIYYEHHE JOMYCKA K BBIIOJIHEHUIO ’ BBITIOJTHEHHIO 4
paboThI paboThl
TpeHnpOBOYHBIN IEKTPOHHBIN KonnokBuym.
9 9 tecT Ne 2. [TonroroBka 2,5 [MuceMeHHBIi

MUCBbMEHHOTO OTYeTa 0 Jab.padore,




OTBETHI Ha KOHTPOJIbHBIE BOTIPOCHI OTYET O
110 TEOPUH nab.padote
3aueTHbIN AMEeKTpOoHHBIN TecT Ne 1. ONEKTPOHHBIN
10 10 [TonroToBka u AUCTAaHLIMOHHOE 25 TECT-A0IYCK K
II0JIy4Y€HHUE JI0ITyCKa K BBIIOJIHEHUIO BBITNIOJIHEHUIO 5
paboThI paboThl
PaboTa ¢ KOHCTIEeKTaMH JICKIHHA. Kosnoxsuym.
11 11 [ToaroroBka NMCbMEHHOTO OTUYETA O 25 [TucbMeHHBIN
nab.paboTe, OTBETHI HA ’ OTYET O
KOHTPOJIbHBIE BOIIPOCHI 110 TEOPUHU nal.pabore
Paborta ¢ KOHCTIEeKTaMU JICKIHH. DJEeKTPOHHBIN
19 12 [TonroToBka u AUCTaHLIMOHHOE 25 TECT-A0IYCK K
II0JIy4Y€HHUE JI0ITyCKa K BBIIOJIHEHUIO BBITIOJIHEHUIO 6
paboThI paboThI
Pabora ¢ xoHCIEKTaMM JIEKLIUH. Komnoksuym.
13 13 ITonroToBka MUCHMEHHOTO OTYETA O 25 [TucpmeHHbIiH
na6.paboTte, OTBETHI HA ’ OTYET O
KOHTPOJIbHBIE BOIIPOCHI 110 TEOPUHU nal.pabore
Pabora ¢ xoHCIEKTaMM JIEKLIUH. Komnoksuym.
[TonroToBka u AUCTaHLIIMOHHOE OEeKTPOHHBIN
14 14 IIOJIy4YEHUE JOITYCKA K BBIIIOJHEHHUIO 2,5 TECT-AOIYCK K
paboThI BBITTOJIHEHUIO 7
paboThl
TpeHrupoBOYHBII 371€KTPOHHBIN Konnoksuym.
tecT Ne 3. [Tonroroska [TuceMeHnHbIM
15 15 MUCBMEHHOT0 0TYeTa o J1ab.padoTe, 2,5 OTYET O
OTBETHI HA KOHTPOJIbHBIE BOIPOCHI na0.pabote
110 TEOpUHU
3aueTHBIN IIEKTPOHHBIN TecT Ne 3. ONEKTPOHHBIN
16 16 [loaroroBka v JUCTAaHIIMOHHOE 25 TECT-JIOMYCK K
MOJTy4YEeHHE JI0YCKa K BBITOJIHEHHIO BBITTOJIHEHUIO §
paboThI paboThI
CeMecTpOBBIil 2JIEKTPOHHBIN TECT. Konnoksuym.
17 17 IToaroroBka MUCHLMEHHOI'O OTYETA O o5 IIucrMeHHbIi
na0.paboTe, OTBETHI HA ’ OTYET O
KOHTPOJIbHBIE BONPOCHI TI0 TEOPUHU na0.padote
18 1-18 Iloxroroska K 3a4€Ty 25 3auéT
19 1-18 [ToaroroBka K 3K3aMeHy 45 JK3aMeH

XapaxkTepucTHKA 3aJaHUI VISl CAMOCTOSITEJIbHON PadoThl 00y4al0IIUXCH U
MeTOIMYEeCKUE PEKOMEHIANHU M0 UX BBINOJIHEHUIO

B pamkax ganHON MUCHUIUIMHBI mpeaycMoTpeHo 90 yacoB caMOCTOSITEILHOM
paboThl, KOTOpasi HeoOXouMa TIPU MPOopabOTKe Marepuasa JICKIU, 00paboTke U
ohOpMIICHUU PpE3yJIbTaTOB W TOATOTOBKE K 3alllUTe JIabOpaTOPHBIX padoT,
MOATOTOBKE K KOHTPOJILHOM padoTe, 3a4€Ty, IK3aMEHY.

B camocrosTensHy0 paboTy 1O AMCIHUIUIMHE «ATOMHAs (PU3HMKA» BKITFOUYCHBI
CJIETYIOLIUE BUIBI IEATETbHOCTH:

— TIOWCK WH(MOPMAITIH TI0 TEMaM JIsl CAMOCTOSATEITLHOTO U3YUCHHSI;



— pa300p TEOPETUUYECKUX aCMEKTOB, 00padoTKa U oopMIIeHUE PE3yIbTATOB U
MOJITOTOBKA K 3allUTE Ja0OPaTOPHBIX PadoT;

— MOJTOTOBKA K TEKYIIEMY U MTPOMEKYTOYHOMY KOHTPOJIIO.

J1J1 3aKperuieHrs HaBbIKOB M 3HAHUH CTYy/IEHTAa, TOJYyYEHHBIX Ha TaO0OPaTOPHBIX
U JICKIMOHHBIX 3aHATHSX, CTYJIEHTY B TEUYCHHE Kypca HEOOXOAWMO MPaBHIIBHO
00paboTath U 0OPMUTH TaHHBIE U 3AIUTUTH OTUETHI IO JTAOOPATOPHBIM paboTam.
J51s 3TOT0 HEOOXOIMMO HMCTIONB30BATh BCE MOJYUCHHbIC 3HAHUS U YMECHHS.

CryneHTy crenyer TIIATEIbHO IUIAHUPOBaThb W OPIraHU30BBIBATH BpEM,
HeoOXonuMoe s M3YYEHHs JAUCHUIUIMHBL. — HemomycTumMo — OTKIIaabIBaTh
O3HAKOMJICHHE C TEOPETHYECKOHl 4acThio M OodopMIeHHE J1a0OpaTOpHBIX padorT,
MOCKOJIBKY 9TO HEMUHYEMO MPUBEAET K CHIDKEHHIO KaueCcTBa OCBOCHUS MaTepHuaa.
Bce Buzbl paboT 1Mo AMCHMILIMHE PEKOMEHIYETCS BBIIOJHATH IO KaJCHIApPHOMY
TUIaHy.

KonTposbHBIE BONIPOCHI K J1a00paTOPHBIM padoTam

DJEeKTPOHHBIC TECTHI JJIsI JIOMyCKa K BBIMOJHECHHUIO JIA0OPATOPHBIX PabOT
CYIIECTBYIOT TOJILKO B 3JICKTPOHHOM BHJIE M Pa3MEIICHBl HA CTPAHHIE Kypca B
Blackboard. Kaxxp1ii n3 Takux T€CTOB COACPKHUT OT 8 710 20 BOIPOCOB Pa3HBIX THUIIOB,
B TOM YHCJIC MHTEPAKTUBHBIC BOMPOCH C UMHUKEBBIMU (haiiiaMu — JIsl IPOBEPKU
3HAQHUS  JJCMCHTOB  YCTPOWCTBA, IMPHHIMIOB W TNPUEMOB pPabOThI  Ha
IKCIIEPUMEHTAIBHOM YCTAHOBKE, METOAUK MPOBEICHHUS U3MEPCHU.

TpeHUpOBOYHBIC U 3a4ETHBIC TECTHI IO KAXKIOMY MOJYIIIO, a TAK)KE UTOTOBBIH
CEMECTPOBBIN TecT, hopmupyroTes cuctemor LMS u3 obmero myna. [pu kaxkmoit

HOMNBITKC I CTyACHTAa I'CHCPHUPYCTCA HOBBIHN I/IHI[I/IBI/I):[VaJIBHIJﬁ TECT M3 IIyJia 110

naHHoU Teme. KonrdecTBO BO3MOXKHBIX MOMBITOK OOBSBIISICTCS CTYJACHTAM 3apaHee
(uame Bcero, 3).

TpedoBaHus Kk npeAcTaBIeHUIO U 0POPMJICHUIO Pe3yJIbTATOB
CaMOCTOAITEIbHOI PadOThI
OTuéT 10 BBINOJIHEHHO J1abopaTOpHOM paboTe JOHKEH COAECPKATh CIEAYIOLINE
YacTH: 1eTb paboThl, CYINTHOCTh METO/A, XOJ pabdOoThl, TAOJIHUIlY C TMOJTYYCHHBIMH
HKCIIEPUMEHTAJILHBIMU JaHHBIMU, (POPMYIIBI U pACUET (IMTPU HEOOXOAUMOCTH ), BHIBOJI,
coJlepKallluii  pe3yNbTaThl JKCIEPUMEHTa, U CPABHUTEIBHYIO XapaKTEPUCTUKY
MOJTYYEHHBIX JaHHBIX.

Kpurepuu oueHK# BbINOJHEHHUS CAMOCTOATEIbHON PadoThI

3aumeno — nonyden B cucteme Blackboard nomyck x koHTposbHOU paborte,
paboTa BBINOTHEHa, MNPAaBWIBHO odopmiieH oTuéT 1o mabopaTopHOil pabore,
3aKOHYEHHBIC ¥ BEPHO BBHIMIOJIHEHHBIC PACUYEThI, TPABUIIBHBIE U TTOJHBIE OTBETHI Ha
TEOPETUYECKHE BOMPOCHI IO TeMe PadOTHI.

He 3aumeno — paboTa He BBIMIOJIHEHA WM OTYET COACPKHUT CYIIECTBEHHbBIE
omuOKku B OQOPMIICHHH, pPACUEThl TPOBEACHHI HEBEPHO W/WIM COJAEpPKAT



CYHICCTBCHHLIC OIIII/I6KI/I, HC JaHBI OTBCTHI HAa TCOPCTUUCCKHUC BOIIPOCHI IO TCMCE
pa6OTBI KWK OHHU HE AOCTATOYHO ITOJIHBIC.
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MMacnopt ®OC

Kon n popmyimmposka

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

KOMIIETEHIIMH
CYIIIECTBEHHBIC 3aKOHOMEPHOCTH BOSHUKHOBEHHUS U
OIlK-1 3 pa3BuTHs QyHAAMEHTAIBHBIX (U3HUYECKUX TCOPHI;
HacT
CI0COOHOCTBIO OCHOBHBIE IMPUHIIUIIBI M1 COOTHOIIICHHUSI, KOTOPBIC
HCIOJIL30BATh o
BBITEKAIOT U3 SKCIIEPUMEHTOB aTOMHOUN (DU3HKH.
OCHOBHEBIC 3aKOHEI
€CTEeCTBEHHOHAYYHBIX COCTaBUTb YPaBHEHUS IS POCTEHIINX CTydaeB
JHUCIHILINH B MOBEJICHUSI HAHOYACTHII, TOJTYYUTh U
npodecCHOHATbHON Ymeer IIpOaHAJIM3HUPOBATh UX PCHICHUA.
JIeSATCIIEHOCTH,
MIPUMEHSATH METO/IbI
MaTEMaTHYECKOI0 MpUEMaMU BBIBOJIa OCHOBHBIX COOTHOIIICHUM MEXKITY
aHajnsa u (bU3NYECKUMU BETMUMHAMU CIEAYIOIIUE U3
MOICTNPOBAHM, MOCTYJIATOB TEOPHUH UJTU U3 PE3YyIbTaTOB
TEOPETHYECKOTO 1 Bnaneer .
IKCIICPUMECHTA,;
AKCIIEPUMEHTAILHOTO 5 .
HCCIIEOBAHHS METOJIJaMU BBIYUCIICHUSA C TPeOyeMOl CTETEeHbIO
TOYHOCTH.
OCHOBHBIE SKCIIEPUMEHTHI, HILTIOCTPUPYIOLINE
3Haer IpPUPOAY OOBEKTOB U SBICHUI HAHOMUPA, TOPSIKU
BCJIMYMH B aTOMHOM MHDE.
TK-3 P
TOTOBHOCTBIO K oOpartatecsi ¢ 000py10BaHUEM (PU3NIECKON
MIPOBEICHUIO naboparopuu;
usmaeckux v IIPUMEHATH TEOPETUYECKUE 3HAHUS K PEIICHUIO
MeEeT
BKCHemeIeHTOB 1o MPaKTUYECKUX W HAYYHBIX 33724,
3aJJaHHOM METOOUKE,
MMOHUMATh, U3JIaraTh U KPUTHYECKU aHATU3UPOBATh
COCTaBJICHHUIO 6
OIVCAHMIS obmeduznyueckyro nHGopMaIuio.
MPOBOAUMBIX METOJMKaMHU MaTeMaTH4eCKON 00pabOTKH TaHHBIX,
UCCICIOBAHNH 1 OILIEHKH YHCJICHHBIX 3HAUCHHUH XapaKTEePHBIX BETUUYNH
aHalt3y pesy/ibTaTon Brnaneer JUUISl KOHKPETHOTO COCTOSTHUSI YaCTHIIBI;

METOJMKaMU 00paOOTKU JAaHHBIX C TTOMOIIBIO

COBPCMCHHBIX KOMITBIOTCPHBIX TCXHOJIOT Wi,




Ne Kountponupyemsie Koppb! 1 atamnst OueHouHbIE CpeiCcTBa
/o paszensl / TeMbl (bopmupoBaHus TEKYIIH KOHTPOJIb IIPOMEXKYTOYHAs
JTUCHUTIITUHBI KOMITETEHITU I arrecTanusd
1 Paszen | OIIK-1 | 3nHaer Ompoc (YO-1), Bomnpocsr k
KOJUIOKBAUYM (yO-Z), OK3aMCHY Ne 1-10
OCHOBBI aTOMHOM tect ([TP-1)
pusuku yMmeer Brinmoagenue u 3amura
1abopaTopHbIX padboT No
2-4,9, 11-13, 15 (ITP-6),
(YO-1)
Brnaneer | KonTpoawsHas pabora
(TTP-2)
2 Pasnen Il I1K-3 3HaeT Ompoc (YO-1), Bomnpocsr k
komnokBuyM (YO-2), sk3ameny Ne 11-24
®du3nka aTOMOB U tect ([TP-1)
MOJICKYJI YMEET Brinonnenue u 3alura
nabopaTtopHbIX paboT Ne
1, 4-8, 10, 14, 16, 17
I1P-6), (YO-1)
Brnageer | KonTpoawpHas pabora
(TTP-2)
HIxayna oueHUBaHUs YPOBHA ¢POPMHUPOBAHHOCTH KOMIIETEHIUI
Kon u Jrtanbl GOpMHUPOBAHMSA KOMIIETEHUHH | KPUTEPHH NoKa3aTeyn
¢opmyaupoBka
KOMITETEHI[HH
CYIIIECTBEHHBIE 3HaHMe OCHOBHBIX CnocoGHOCTD
3aKOHOMEPHOCTH 3aKOHOB OOIIIeH HaICaTh 3aKOH,
BO3HUKHOBEHUS U buzukw, OOBSICHUTH €T0, U
pa3BUTHUA QJICKTPOAUHAMUKHU, NPpUMEHUTD IJIA
(byH/IaMEHTaNbHBIX | KBAaHTOBOM peuieHus
3HaeT buzHIECKuX MEXaHWKH, aTOMHOM | TMPaKkTHYECKUX 3a1ad.
OIIK-1 (moporoBsIit TEOPHii; OCHOBHEIC | W SACPHOH QU3HKH.
CITOCOOHOCTBIO YPOBCHB) MIPUHLIUIBI U Nwmethb
HCIIONB30BATh COOTHOLICHHS, TpeICTaBIIeHIE O
OCHOBHBIE 3aKOHbI KOTODBIC BBITEKAIOT | CTPOCHHE BEIIECTRA,
€CTeCTBEHHOHAYYH U3 OKCIIEPUMEHTOB | (hopmax
BIX JUCIUIUINH B ATOMHOM (HU3HKH. OpraHU3aINH
npodeccnoHamTbHOMI MaTEpHH.
JACATCIBbHOCTH, COCTAaBUTH YMEHHUEC HA OCHOBE CHOCOGHOCTB PEUINTH
MPUMEHSITh METOJIbI YpaBHEHHUS JJIS 3aKOHOB aTOMHOM 90 % 3ama4 B oOacTn
MaTEeMaTU4ECKOro NIPOCTENIINX ¢u3uKN pemaTh aTOMHOHN (U3UKH
aHAITN3a U yMmeeT CITyJacB TIOBEJCHHS | 3a/IadM;
MOJICITUPOBAHUS, (TpoIBUHYTHIN) HAaHOYACTHII, 9KCIIEPUMEHTAIIBHBIX
TEOPETUYECKOTO U HOJIYYUTh U JIAHHBIX
IKCIIEPUMEHTATIBHO MPOAHAITU3UPOBATh
IO UCCIICA0BaHHUS UX peLICHHSI.
npUeMaMH BBIBOJA | yMEHHE CIIOCOOHOCTD MPOBECTH
OCHOBHBIX UCIIONB30BaTh bu3nueckuit
BIaJeeT COOTHOLICHHH METOZBI U IPHEMBI IKCIIEPUMEHT U
(BBICOKHIA) MEXIy MIPOBEICHUS OCYIIECTBUTD
(uszmueckuMu ¢duznIecKoro 06paboTKy
BEJIMYMHAMH 9KCIIEPHMEHTATBHBIX




CJICAYIOIIHNE 13

OKCIICPUMEHTA U

JaHHBIX; HAYYHO

MOCTYJIATOB TEOPUHU | CIOCOObI 00pabOTKU. | 0OOCHOBBIBATH
WM U3 Pe3yJIbTaTOB TMPUHUMAEMBIC METO/IbI
9KCIICPUMCHTA, pelieHus
METOJaMHU npo¢eCCUOHATBHBIX
BBIUUCIIEHUS C 3a7a4
TpeOyeMoit
CTENEHBIO
TOYHOCTH.
3HaHHEe OCHOBHBIX Cr1ocoOHOCTB
XapaKTepUCTHK HaIucaTh 3aKO0H,
SIIEPHBIX M3ITyUCHUH, | OOBSCHHUTH €TO, 1
(byHIaMEHTaIBHBIX MIPUMEHUTDH 3HAHUS B
OCHOBHBIE .
OCHOB CTPOCHHUS MPaKTUYECKOM
9KCIICPUMCHTHI,
BEILECTBA; JEATEILHOCTHU ISt
WLTIOCTPUP YIOIITUE
3HAET MPHUHITUTIOB PEIICHUs TUTIOBBIX
. MPUPOJY OOBEKTOB .
(oporossIit N KBaHTOBOM 3a/1a4.
U SABJICHUI
YpOBEHB) MEXaHUKH,
HAHOMHUPA, 2
ypaBHEHHIA
TIOPSIAKY BEJIMYHH B
TIPUBJICKAEMBIX JIJIS
ATOMHOM MHpE.
OIMMCAaHUSA
MIPOXOKICHUS
U3ITy9ICHUI depes
BEIIECTBO.
oOpamatbcs ¢ YMenwne pemars CHOCOOHOCTD PEIIUTh
IK-3 000pyI0BaHUEM MIPUKJIAJHBIC U 90 % mpuKIaTHBIX U
(busndeckoi TEOPETHYCCKHE TEOPETUUCCKUX
TOTOBHOCTEIO K
POBECHHIO nabopaTopuu; s epHO-(HU3NICCKHC SICPHO-(PUINICCKUX
(bzlanecmx MIPUMCHSTh 3a7a4uu, IPOBOTUTH 3a7a4; CIIOCOOHOCTE
TEOPETUICCKHC ¢busuyueckue CaMOCTOSITENHHO
SKCIIEPUMEHTOB I10
N 3HAHUS K PEIICHUIO | SKCIICPUMEHTHI B BBITOJIHUTH
3aJJaHHON yMmeeT .
o MIPAKTHICCKUX H nabopaTopun ¢usnaeckuit
METOJIHUKE, (TIpOTBUHY THIHA)
HAYYHBIX 3a71a4; SKCIICPUMEHT,
COCTaBJIEHUIO
IIOHMMATh,
OITMCAaHUs
u3jaraTh U
TIPOBOMMBIX
. KPUTHYCCKH
HCCIIEIOBAHUNA U
aHATU3UPOBATH
aHau3y
o01IepuU3nIeCcKyro
pe3yabTaToB
UH(OpMALHIO.
METOIUKAMHU Brinonnenue Cr1ocoOHOCTH
MaTeMaTHYeCKO CaMOCTOSITEILHO M obpaboTaTh
00pabOTKN NaHHBIX, | PabOTHI C y4eOHON U | MOJTy4YEeHHBIE
OIICHKHU YHCJICHHBIX | HAy4IHOM, JKCIICPUMCHTAIbHBIC
3HAYEHHI CIpaBOYHOU JAaHHBIC U TIPEICTABUTh
XapaKTePHBIX muteparypoit. Pabora | ux B opme oTUeTa;
BEJIMYUH ISt ¢ OTKpBITEIME O0a3amu | CIiocoOHOCTH
BIIAZEET KOHKPETHOTO JIaHHEBIX, MPEJICTABUTH
(BBICOKHIA) COCTOSIHUS MPEJICTABJICHHBIX B WHIWBHYaTbHBIC
YACTULIEI; cetu MHTEpHET. JIOKJIAbI [10 TEMaM
METOIUKAMU CaMOCTOSITENNBHBIX
00paboOTKN JaHHBIX pabor.
C IIOMOIIIBIO
COBPEMEHHBIX
KOMIIBFOTEPHBIX

TEXHOJIOTUH.




MeToauveckue peKOMEHAALNH, ONpeeAIne Npoueaypbl OlleHUBAHUS
pe3yJIbTaTOB OCBOCHMS JUCHUIINHbBI
[TpomexxyTouHas aTTecTanus Mo JUCIUTIINHE «ATOMHAS (PU3HUKA» MPOBOJIUTCS
B COOTBETCTBUM C JIOKQJIBHBIMH HOPMAaTWUBHbIMM akTamu JIBOY wu sBisercs
00s13aTENLHOM.
I[To pe3ynbpTaTam BBITIOJIHEHHSI BCEX JTAOOPATOPHBIX pabOT, CAa4M BCEX OTYCTOB
U TEOPETHYECKOT0 MaTepuana Mo TeMe JIa0OpaTOPHBIX PadOT CTYACHT IMOIy4daeT
JIOITYCK K DK3aMEHY.

OueHouyHbIEe CpeCcTBA Il MPOMEKYTOUYHOM aTTecTAlNU
1. Dk3amen
Bonpocul k 3x3ameny

1. M3nyyenue abcomotHo u€pHoro Tena. dororddexr.

2. Mogenn cTpoeHHs aroma. 3aKOHOMEPHOCTH B AaTOMHBIX CIHEKTpax.
KoMOuHaImOHHbIN TPUHIIUIL.

3. OnBITHI IO pacCesHUIO O-4acTHIl. SlnepHas MOJeNb aToMa.

4. OnbiTel @panka u ['epia.

5. Iloctynatel bopa. DnemeHtapHasi OOpoBcKas TeOpUsi aroMa BOJOPOJA.
[IpuHIUIT COOTBETCTBUS.

6. Bomopoaonono0Heie aTOMBI. 3aBHCUMOCTh DJHEPIEeTHUYCCKHX YPOBHEH H
MIOJIOKEHUS CIEKTPAJIBHBIX JIMHUM OT 3apsiga U Macchl Sapa.

7. I'nmniotesa ne bpoiinsa. Onsitel [IpBHUccoHa u J[xkepMmepa.

8. Ilpunnun HeonpeaeneHHOCTH. COOTHOILIIEHUE HEOTPEIETIEHHOCTEH.

9. YpaBuenue llpeaunrepa. CMbICT ICU-QYHKITHH.

10. DnexkTpoH B MPSIMOYTOJIBHON MOTEHIIMAIbHO siMe. KBaHTOBaHME YHEPTHUH.

11. Vines pazaeneHus NepeMEHHbIX MpU pelieHnn ypasHeHus: Llpeaunrepa ass
atoma Bonopozaa. IIpoucxoxkneHue KBaHTOBBIX uwuces. OOmIas XapaKTepUCTUKA
COOCTBEHHBIX BOJHOBBIX (DYHKIIHIA.

12. CnekTpsl WIENOYHBIX METAUIOB. Mojenu artomMa C OJHUM BHEIIHUM
AIIEKTPOHOM.

13. CnexTpasbHble CepUr B CEKTPaX aTOMOB IIETOYHBIX METAJLIOB.

14. MyJbTUIIETHOCTh CIIEKTPOB U CIIUH AJIEKTPOHA.

15. Pe3ynbTUpyroniuii  MEXaHMYECKHMI MOMEHT MHOTORJIEKTPOHHOIO AaTOMaA.
O003HaYeHMsI ATOMHBIX COCTOSIHUM.

16. [IpocTpaHCcTBEHHOE KBAaHTOBAHHUE.

17. MarHuTHbIf MOMEHT aToMa.

18. D¢ dexTr 3eemana u tapka.

19. Atom renus, ero sHepreTudeckue yposHu. [IpaBuia or6opa.

20. Mpuntun IMaynu. I[lopsimok 3amojgHEHUs 3JIEKTPOHAMHU SHEPreTHYECKUX
COCTOsIHMM B atroMax. [lepuoanyeckas cuctema 3neMeHTOB MeHnzeneesa.

21. PEHTT€HOBCKHE CIIEKTPHI.



22. IIpocTble MOJIEKYIIBI U MX CIIEKTpajibHbIe CBOMCTBA. BpaiarenbHbie ypoBHU
U TIEPEXO/IBI.

23. TIpocTbie MOJIEKYIIBI U X CHIEKTpalibHBIE cBOlicTBA. KonebarenbHbIe ypOBHU
U TIEPEXO/IBI.

24. CrioHTaHHOE ¥ BBIHY)KJICHHOE U3NydeHue. Jlazepsl.

Hpumep IK3AMEHAUUOHHO20 ounema

buner Nel

3aganue 1

Nznydenne abconmroTHO u€pHOTo Tena. PotorhexT.

3ananue 2

CriekTpasibHBIE CEpUH B CIIEKTPaX aTOMOB IIEIOYHBIX METAJUIOB.

Kpumepuu OUECHKU K IK3AMEHY

Ommemxa "Omauyno”

1. Jla" moHBINA U TIPaBUIIBHBIM OTBET HA OCHOBE CAMOCTOSITEILHO U3YYEHHOTO
MaTepHaia U MPOBEICHHBIX paHee MPaKTUYECKUX padoT.

2. Matepuan mOHAT U U3y4eH.

3. MaTtepuan W3MI0KEH B OMPEICICHHON JOTHYEeCKOW IOCIeI0BaTeIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSATEIbHBIMN.

Ommemxa "Xopowo"

1, 2, 3 — ananornyno ormerke "OTiIHYHO".

5. JlomymieHsl 2-3 HeCyIeCTBEHHBIEC OMIMOKH, UCTIPABIICHHBIE IO TPEOOBAHUIO
npenojaBaresis, Ha0Jro1anach "MmepoxoBaToCcTh" B U3JI0KEHUN MaTepuaa.

Ommemxa "Yooenemeopumenvro"

1. VueOHbIli MaTepual, B OCHOBHOM, H3JIOKEH TOJTHO, HO MPU 3TOM JOIYIICHBI
1-2 cymecTBEeHHbIE OIINOKHU.

2. OTBET HEMOJHBINA, XOTS U COOTBETCTBYET TpeOyemoil TiyOWHE, TOCTPOCH
HECBSI3HO.

Ommemxa "Heyooenemeopumenvro"

1. He3nanue uiau HemoHUMaHue OOJbIIeH Win HanboJiee CyleCTBEHHON YacTh
y4eOHOro Marepuania.

2. lonyiieHbl CyUIECTBEHHBIE OLIMOKM, KOTOpPbIE HE MCIPABISAIOTCS MOCIe
YTOYHSIONINX BOMPOCOB, MaTEpUall H3JI0KEH HECBS3HO.

2. 3a4ér



Bonpocul k 3auémy

3adeT BBICTABIACTCS TO WTOTaM BBITIOJHEHUS pabOT W TMPEIOCTaBICHUS
CTYJIEHTaMH MHCHhbMEHHOW ¥ YCTHOM OTYETHOCTH IO COBOKYITHOCTHU JIAOOPATOPHBIX
pabot, KoTopass MHAMBUAYAIbHA JUISI KaXJA0ro CTyJaeHTa. OTYETHOCTh MO TEOpUHU
KaXJ10M paboThl MpoxoauT B hopMe Oecespl (KOIIOKBUYMa) B MaJIbIX MOATPYIIax.
Bonpocsl o Teopun MpUBEACHBI B pasniesie TeKymel artectanmuu «KomiokBuym» u
«3amuTa J1abopaTopHbBIX padoOT».

Kpumepuu oyenxu x 3auémy

Ommemxka "Omauuno” (""3aumeno')

1. Jla" moHBINA ¥ TIPaBUIIBLHBIM OTBET HA OCHOBE CAMOCTOSITEIbHO U3y4Y€HHOTO
MaTepHaia v MIPOBEJICHHBIX paHee MPaKTUYECKUX padoT.

2. Marepual MoHAT U U3y4eH.

3. MaTtepran W3MOKEH B OMPEICICHHON JOTHYECKON IMOCIeI0BaTEIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSITEIbHBII.

Ommemxa "Xopowo" (' 3aumeno")

1, 2, 3 — ananornyno ormerke "OTiIHuHO".

5. JlonymieHsl 2-3 HECYIIECTBEHHBIC OITMOKHU, HCIIPABIICHHBIC 10 TPEOOBAHHUIO
npenojiaBaresis, Ha0oaanach "mepoxoBaTocTs" B U3JI0KEHUN MaTepuaa.

Ommemxa "Yooeremsopumenvro” ("' 3aumeno)

1. Y4eOHbIii MaTepuai, B OCHOBHOM, U3JIOXKEH TIOJIHO, HO TIPU 3TOM JOIYIICHBI
1-2 cymiecTBeHHBIE OIIMOKH.

2. OTBET HEMOJHBINA, XOTS U COOTBETCTBYET TpeOyemou TIyOWHE, TOCTPOCH
HECBSI3HO.

Ommemxka "Heyooeremsopumenvro” ("'He 3aumeno™)

1. He3nanue win HeMOHUMaHUE OOJBINEH WK HanboJee CyImeCTBeHHOW YacTh
y4eOHOro Marepuania.

2. lonyuieHbl CyHIECTBEHHbIE OUIMOKH, KOTOpPbIE HE HCIPABISIOTCS IOCHE
YTOUYHSIOIIMX BOIIPOCOB, MaTEPHaIT U3JI0KEH HECBSA3ZHO.

OneHo4vHbIe cpeacrBa aJis Telcymeﬁ arrecranmun



Tekymas arrectanus CTYACHTOB IO JUCIHUIUIMHE «ATOMHas (QU3NKa»
MPOBOJIUTCS. B COOTBETCTBUU C JIOKAJIbHBIMM HOpPMAaTUBHBIMU akTamu JIBOY wu
SIBJIIETCS 0053aTENLHOM.

Tekymas arrectamus TpoBOAUTCS B (OpME OIMpoca, 3aIIUTHI JTA00OPATOPHBIX
paboT W BBHITIOJHEHUS KOHTPOJBHONW pabOThl MO OICHUBAHUIO (DAKTUUECKHUX
pe3yJbTaTOB OOYUYCHUS CTYJACHTOB 1 OCYIIECTBIISETCS BEAYIIUM MPETo1aBaTeIeM.

1. KosutiokBuyM
Ilpumepnvie eonpocel no memam

Bomnpocs! k kosL10KBUYMY 1 0 Teopuu

1. DOMnupuyeckre 3aKOHOMEPHOCTH B @aTOMHBIX CIIEKTpax.

2. Omnpbitel Tomcona n TapTakoBCKOTO.

3. Jloka3aTenbCTBO BOJHOBBIX CBOMCTB AJISL OTJICIHHOTO AJIEKTPOHA.
4. 3aBUCUMOCTD PHEPTHH aTOMa OT MacChl M 3apsAI0BOTO YHCIIa Sapa.
5. OmbiTel Pesepdopaa.

Bonpocsl K KOJLUIOKBHUYMY 2 110 TEOPpHH

1. CranmonapHoe ypaBHenue Ipénunrepa.

2. CBOOOIHBIN JICKTPOH.

3. DIEKTPOH B MPSIMOYTOJIBHON OTEHIIHAIBHOM sIME.

4. Tlpunuunsl pemenus ypaBHenus Llpénunrepa aist atroma BoAopoaa.

Bonpocsl K KOJLUIOKBUYMY 3 110 TEOpUH

KBanTOBEIE UnCHA.

Krnaccudukanuys cocTosiHUI 3JIEKTPOHOB B aTOME

[IpaBuna cioxkeHns MOMEHTOB B MHOTORJIEKTPOHHOM aTOME.

Tunbl CBA3K MEXKAY MOMEHTAMU.

[IpuHUIMIBI 3aMOIHEHUS DJEKTPOHHBIX O0O0JOYEK B TMEPUOAUYCCKON

ok wWNhE

CHUCTEMC DJICMCHTOB. 3MHI/IpI/I‘IeCKI/IC IIpaBujia.

Kpumepuu OUEHKUu onpoca

Ommemxka "3aumeno"
OTBeT MpaBUIIBLHO U TIOJIHO OTPAXKAET COJIEP KaHKE MPOOIJIEMBI TIO BOIIPOCY.
Ommemxka "He 3aumeno"
OTBeT He AaH WX OH HE MOJTHBINA, COMACPKUT CYIIECTBCHHBIE OMUOKH.



N

2. 3ammTa J1a00paTOPHBIX padoT
Bonpocul k 3auyume nadopamopnuix pavom

JlabopaTtopnasi pab6ora Nel. [lndpaxkuusi 3JIeKTPOHOB

. ChopmynupyiiTe runoTe3y u 3anuimre ypaBHeHue e bpoins.
. BeiBeaure ycnosue bparra — Bynbda (audpakuys peHTIeHOBCKUX JIyded Ha

KpUcTaJie).

. B uém coctour cnoco6 Jlebas — llepepa?
. [Tonyuure padouyro dhopmyiny (7).
. OnummTe  KpUCTAIUIMYECKYI0 CTPYKTypy rpadurta. Kakume mrockoctu

y4acTBYIOT B (OpMUpOBaHMM HHTEP(PEPEHLUUOHHBIX KOJEU B JIaHHOM
DKCHEPUMEHTE?

. Kakue YCIIOBHA OIIPCACIIAIOT HHTCHCUBHOCTD KOHCH?

JlabopaTopnasi padora Ne2. Cepust banbsmepa u onpenesneHne NOCTOSTHHOM

Punoepra

1.
2.

oo

OObsICHUTE MPUHIINI JEHCTBUS TU(PPAKIIMOHHOTO CIIEKTPOMETpA.

[ToyunTe BeIpakeHWe Ul SHEPTUHU En v SHEpruM MOHU3AIMK aToMa BOJIOPOIa
1o Teopun bopa a1is kpyeossix OpOUT B IPEATIONOKEHIUN OECKOHEUHO MANCENO2O0
a0pa.

. Kak uzmenurcs popmyna nis E,, ecnu macca siipa KoHeuHa?
. [Touemy B criekTpe razopaspsigHOM BOJOPOIHON TPYyOKH HAPSITY C JIMHEHYATHIM

CIIEKTPOM HaOJIF0/IAETCsI MOJIOCATHIN CIIEKTpP?

. Kakumn YCIOBUAMHU OIIPCACIIAIOTCA 3HAYCHUA I'PAHUYHBIX (MaKCI/IMaJ'IBHLIX n

MUHUMAJIbHBIX ) YaCTOT B BUJIMMOM 4acTH criekTpa (cepuun banbmepa)?

. Uto Ha3pIBalOT 3Hepruerd moHuszauuu? Kak M3MEHUTCS SHEpPrusk MOHU3ALNH,

€CIi  aToM  BOJOpPOJA  HAXOAUTCA B  BO30YKIEHHOM  COCTOSIHMH,
COOTBETCTBYIOILIEM TNIABHOMY KBAHTOBOMY 4HCITy n = 37

. [lepeuncnure CIEKTpAIBHBIE CEPUM aTOMa BOJIOPO/IA.
. HazoBHuTE OCHOBHBIE HEIOCTATKX Teopuu bopa.
. ChopMynupyiiTe IPUHIAT COOTBETCTBUS MPUMEHUTEIHLHO K MOJICTTH aTOMa.

JlaGoparopuass padora Ne3. CooTHoumIeHHEe  HeompeaeJTeHHOCTel

I'eiizendepra

=

B wnN

Yrto Takoe KOPIYyCKYJISIPHO-BOJHOBOM ayanu3m?

3anuiuuTe ypaBHEHUE AJIs JUTMHBI BOJIHBI e bpoiis.

B dem 3akirouaercs NpuUHIIMI HEoNpeaeieHHOCTH [ eii3enbepra?

[Tomyunte cooTHOmeHue Heompeaenennocred (15) u dopmyny (18) wu3
yCIIOBUM AU(]pakiuy CBETa.



5. [lomyuuTe COOTHOIIEHHE HEOMPENEIECHHOCTEH [JIsi PHEPrUM U BPEMEHH,

ucxons u3 popmyst (15).

6. [louemy TmIpoBepKa COOTHOIICHHUS HEOMPEACICHHOCTEH TMpU TOMOIIU

JA3epHOTO W3JIy4eHHs] Oojiee HaJeKHa, 4YeM Mpu padoTe ¢ JApyruMH
UCTOYHHKAMU CBeTa (Hampumep, ra3opa3psIHOM JamMmoi)?

JlabopaTopHuasi padora Ne4. OnpenesieHue yaeJbHOI0 3apsia 3JIeKTPOHA

1. Yrto npencraiusier coOOOH MarHETPOH?

2.

3.

Kak BBITTISIASIT TPA€KTOPUH AJIEKTPOHOB MPU PAZTUYHBIX 3HAUCHUSX WHIYKIIUU
Y TI0CJIE TPEKPAIICHHS AHOJHOTO TOKA B KOAKCHAJIBHOM J1amIe?
OObsicHUTE, TOUEMY YpaBHEHUE JIBUXKEHHUS DJIEKTPOHA B MOMEHT KacaHHs aHOAa
MOYHO 3aIllKicaTh B BUJIE

(mv?)

R = evB,, — ek,

Kaxoit cmbIcn 31ech nMeeT niepemenHas R?

4.

Kak cBsi3aHa BenMuMHA JIMHEHHON CKOPOCTU L 3JEKTPOHA B MOMEHT “‘KacaHus’’
aHoJa C pa3HOCTHIO MTOTEHIHUAIOB MEXIY aHOAOM U Karogom U,? Jlns oueHku
CKOPOCTH HY>XHO MMETh BBHUAY, uTO cuia JlopeHiia He coBepiiaeT palboThl,
MIOCKOJIbKY HamnpaBj€Ha MEPIECHIUKYISIPHO CKOPOCTH, a 3HAYUT, DHEPTHs
AIIEKTPOHA U3MEHSETCS TOJIBKO MO/ JEUCTBUEM BJIEKTPUUECKOTO TOJIS.

. HOJ’Iy‘-II/ITC BBIPpAKCHHC JJIA pacucTa YACIBbHOI'O 3apsaa 3JICKTPOHA, NUCIIOJIb3Ys

ypaBHEHHE MOMEHTOB JIJIS €0 JABM)KCHHS B MarHeTpOHE (HadajIbHBIC YCIIOBUS:
npu t=0,r =1y, ¢ = 0):
e 8U, 1
)
m BKpT'a (1 B i)

2
Ta

7

. Kakoit ¢puznueckuii cMbic UMeEeT KpuBas, orydeHHas B 3ajianuu Nel?
. KakoB ¢usndeckuit cmbici 6e3pa3MepHOil KOHCTAHTHI K?

JlaGopaTtopuasi paGora NeS. ATOMHBIE CHEKTPbI ABYX3JEKTPOHHBIX

cucrem: He, Hg

1.
2.
3.

Yro Takoe aTomMHbBIN 0cTOB? (3 Oana)

Yro Takoe criun? (2 6ana)

[IpuBenuTe BCe M3BECTHBIC BaM KBAHTOBBIE YUCIA, KAK C UX TTOMOIIBIO MOYXHO
0XapaKTEePU30BaTh COCTOSIHUE AJIEKTPOHA B aTroMe? (4 Oaia)

. Bextopnas Mopgenns aroma. IlpaBwiio crioxeHus MOMEHTOB. (O003HAUYECHUS

aToMHBIX TepMOB. (10 6aoB)

. Uto Takoe mpasmia orbopa? Ilepeuncnnre mpaBuia oTOOpa AJ AUIIOJIBHBIX

MEePEX0I0B B aTOMAaX C OJTHAM BHEIIIHUM 3JIEKTPOHOM. (8 Oaion)



6. M3m0kxuTe OCHOBHBIC TMPHUHIMIIBI, PETYJIUPYIONIUE TOPSAOK 3arOJTHEHUS
ANEKTPOHHBIX  O0O0JIOYEK B  MHOTOPJEKTPOHHBIX artomax. [lpuBemgute
AMIIMPUYECKUE TMpaBuia, OOJIErYaromue NPaKTUUYECKOE MPUMEHEHUE STHUX
MPUHIUIOB (8 OaIOB).

7. Yto mompazymeBaeTcsl MojJi OOMEHHOW JHEpPruei, Kak MOXKHO OIICHUTb €&
BEJIMYMHY U3 CHIEKTpa?

JlabopaTopHasi padora Ne6. 3akon Credana-boasumana (Phywe)
1. Yto Takoe TeruioBoe wusnydeHue? OT 4ero 3aBUCUT H3JIy4daeMmas TeJIOM

AIIEKTPOMArHUTHAs SHEPrus?
. Kakoe Teno Ha3piBatoT abCoM0THO YepHbIM? Cephim?
. B uem coctourt 3akon Kupxroda nis uznydenus?
. Uro onpenensier popmyna [Tnanka?

O B~ WD

. Jlaiite omnpezaenenne aOCONIOTHOM MHTETPAIIbHOW CBETUMOCTU. B Kakux
€AUHULIAX OHA U3MepsieTcs?
6. Chopmynupyiite 3akon Ctedana-bonpimana.

JlaGoparopHasi padora Ne7. 3akon Credana-boabumana (Pocyunpuodop)
1. Yto Takoe TeroBoe wu3iydeHwe? OT 4Yero 3aBUCHT H3JIy4yaeMmas TEeJIOM

AIEKTPOMArHUTHAs SHEPTUS?
. Kakoe Teno Ha3piBaroT abco0THO YepHBIM? CephbiM?
. B ueM coctourt 3axon Kupxroda ans uznyderus?
. Uro onpenensier popmyna [Tnanka?

o B~ WD

. Jlaiite ompeznenenne aOCONIOTHOM MHTETPAIIBHOW CBETUMOCTH. B Kakux
€AUHULAX OHA U3MEpSIETCA?
6. Chopmynupyiite 3axon Ctedana-bonpimana.

JlaGoparopHast padora Ne§. OnbiT @panka u ['epua ¢ HEOHOBOI JIaMIIOH
1. OnumwuTe OPUHIUIUAIBHYIO CXEMY SKCIEPUMEHTAIIBHOW YCTaHOBKU ONBITA

®panka u ['epua.

2. OOBsCHUTE XapaKTep BOJbTAMIIEPHONW XapaKTEPUCTHKU B ombiTe PpaHKa U
I'epua.

3. JlokaxkuTe, 4yTO MpU YNPYTHMX CTOJKHOBEHHSX JJIEKTPOHA C aTOMOM Tasa
SHEPrus JIEKTPOHA MPAKTUYECKH HE MEHSIETCS.

4. Kak mposBiseTcs KOHTAKTHAs Pa3HOCTh MOTEHIUAIOB B ombiTe dpaHka U
I'epua?

JlaGopaTopHnasi pabGota Ne9. Onpenenenne nocroasuHoi Ilnanka B onbiTax
¢ BHeIIHUM (o103 eKTOM



o b

Yro Ha3biBalOT BHEMHUM (oTod(pdekToM? ONUIIUTE SBJICHUE BHEUIHETO
doroaddexra. Uto Takoe BHyTpeHHUN (HOTOIDDEKT?

Kakue nskcnepumentanbHbie (PakThl QoTodPdexta HE MOKET OOBSICHHUTDH
Kiaccuueckasi pusuka’?

Kakoe ypaBHeHue omuceiBaeT BHEIHUN (poTodapdext? Kakoi Qusmueckuii
CMBICTT HIMEIOT BCE BXO/SIINE B HETO BEIIMINHBI?

Ot 4yero 3aBUCHT pabOTa BBIXOJIA DIEKTPOHOB U3 MeTajuia?

Kak onpenensercs kpacHas rpanuna Gporodpgexra, 4To OHa O3HA4aeT U OT
YEro 3aBUCHUT?

N3  kakumx ¢usnyueckux CooOpakeHWi cleayeT paBeHCTBO (6) s
3aJIep’KMUBAOILIETO HAIPSKEHUs?

Kak yctpoen ¢otosnemeHT?

JlaGoparopnasi padora Nel(. IlpuHuunsl padoThl Jia3epoB M CBOWCTBA

JJA3€PHOIo U3JIYyYCHUSA

1.

o kW

CroHTaHHOE, BBIHYKJIEHHOE M3JIy4eHHe (MCIycKaHue U norjouieHue). Cs3b
MeXay Kodppuuuentamu DUHIITENRHA A1 3TUX npoueccos. (10 6amios)
WNHBepcus 3aceneHHOCTH, CIIOCOObI ¢ MoTy4YeHusl (Hakaukm). (6 6aJuioB)
3akon JlamOepTa-byrepa-bepa. Kputepuu ero npumeHuMoctu. (8 6aion)
VYcunenue uznyyeHus B pesonarope. Mojpl. (6 6ai1oB)

CaoiicTBa J1la3epHOro usnydenus. (4 6anna)

[IpuHuun pa®oThI Tenii-HEOHOBOTO JIa3epa, CXeMa SJHEPreTUUYECKUX YPOBHEM.
(10 6anmoB)

Kak OOBSCHUTHP HaIMYME€ €CTECTBEHHOM IIHMPUHBI CIEKTPAIbHBIX JUHUN
HCXOJIS U3 COOTHOIIEHUS HeorpeaeaeHHocTen? (8 0aon)

JlaGopaTopnasi padora Nell. OnpenesieHue MMPHUHBI 3aNPEIEHHON 30HbI

repMaHus

1. Yto Takoe BaJIeHTHas 30Ha U 30Ha MPOBOJUMOCTU?

2. KakoBbl =~ OCHOBHBIE  OTJIMYMS  30HHBIX  CTPYKTYp  METaJUIOB,
NOJIYIPOBOJHUKOB U JUIEKTPUKOB?

3. Urto Takoe mMpHUHA 3alpelieHHON 30HbI?

4. Kak ornpeaenuTts cpeHee KOIMYECTBO 3JIEKTPOHOB B KBAHTOBOM COCTOSIHUU

C 3a/IaHHOM PHEpPrucii?

Chopmynupyiite 3akon OMa B qudpepeHnnanbHoi 1 HHTErpaibHON opMe.

6. Kak 3aBuCAT OT Temmeparypbl YIEIbHOE CONPOTUBIECHUE W yAeJbHas

MPOBOJMMOCTH TOJTYTIPOBOJHUKOB?

Yrto Takoe COOCTBEHHBIN MOITYITPOBOIHUK?

Urto takoe sneprust epmu?

HapucyiiTe 30HHYI0 1uarpaMMy COOCTBEHHOI'O MOJYNPOBOJHUKA, YKAXKUTE

JTHO 30HBI IPOBOJMMOCTH, IOTOJIOK BAJICHTHOM 30HBI, 3HEpru0 depmu npu

HYJIEBOW TEMIIEPATYPE.

o

© 0N



Ok wnE

10.00bsicHUTE METOJMKY ONpENeNeHUsT ILIUPHUHBI 3alpelieHHON  30HbI
MOJIYITPOBOTHUKA 10 TIOJIYYCHHBIM B pa00TE IKCIIEPUMEHTAILHBIM JTAHHBIM.

JlabopaTtopHasi pab6ora Nel2. DiieMeHTApPHBIA 3apsiA U ONBIT MUJLJIMKEHA

S3anummute Gopmyny CTokca.

VYkaxuTe Bce CHUIIbI, ICHCTBYIOIINE Ha KAIUII0 B pabouel kamepe.

B uéwm 3akirouaercsa uaes onbita MuuinkeHa?

[Tomy4yuTe BeIpaXeHUE IJI paanyca Kariu B 3TOM SKCIEPUMEHTE.

N310XuTE€ OCHOBHBIE MPUHIMILI aHAIU3a SKCIEPUMEHTAIbHBIX JaHHBIX, Ha
KOTOPBIX OCHOBAHO M3MEPEHHUE FJIEMEHTApHOTO 3apsijia B onbiTe MuUIMKeHa.

Jlaboparopnass padora Nel3. Cepus baabmMepa B  cmekrpax

BO)IOpOIIOHO}IOﬁHLIX aToMOB

1.

w

1.
2.
3.

[TomyunTe BBIpaXkeHUE Ui SHEPTUH B, ¥ 9HEpTUM HOHU3AIIMU aTOMa BOJIOPOA
no Tteopun bopa s xpyeogvix OpOUT B TPENNOTOKEHUU OECKOHEeUHO
msicenoco aopa (10 6annos).

Kak uzmenurcs popmyna mis E, , eciiu Macca siyipa koneuna? (4 6asna)
[lepeuncnure cnekTpaabHble CEPUH BOJOPOIONOAO00HBIX aTOMOB (6 6aJI0B).
Yro takoe uzotonuueckuii casur? Ilomyunre hopmyny ais pasHOCTH IJIUH
BOJIH CIIEKTPAJIbHBIX JIMHUN BOJIOpOJia U aeiTepus (8 6aiioB)?

[lepeuuncnute HepoctaTtku Teopun bopa (6 6aios).

CdopmynupyiiTe npuHUUI COOTBETCTBUSA (5 OaoB).

JlaGoparopHas pabora Nel4. CriekTpbl aTOMOB 1IEJIOYHBIX METAJLIOB

Kakue aToMbl OTHOCSIT K BOJIOPOIOIIOI00HBIM? (4 Oasia)

Yro Takoe aToMHBIN 0cTOB? (3 Oasa)

B dem ¢usnueckuii cmpicn nonpaBok a M o ? Ilokaxure, kKakuM 00pa3om
pPacCMOTPEHHE, YYWUTHIBAIOIIEE B3aWMOJCWCTBHE BHEIIHETO OJJIEKTPOHA C
OCTaJbHBIMU DJICKTPOHAMH B aToMe KaK HeDoabuioe B803MyueHue,
Hanazaoujeecs Ha KyJI0HO8CKOe NPUMANCEHUe AMOMHO20 0CMO8d, IPUBOJIUT K
BBIPOKECHHIO JIJISI DHEPTUH, AHAJIOTHYHOMY BBIPAXKEHHUIO ISl aTOMa BOAOPO/Ia
1)

Ro R
Eviy=—"—/T—=""7%" (10 6amnnoB).

(n+0)? nies
Yrto takoe criuH? (2 Gasna)
[TpuBeauTe BCE M3BECTHBIC BaM KBAaHTOBBIC YHCIIA, KAK C UX ITOMOIIBIO MOKHO
OXapaKTEePU30BaTh COCTOSIHUE AJIEKTPOHA B aTroMe? (4 Oaa)
Bekropaast monens aroma. IlpaBmiio cioxeHuss MoMeHTOB. O003HaueHUS
aTOMHBIX TepMOB. (10 6aoB)



7. Uro Taxoe npaBmia otoopa? Ilepeuncianre npaBuia otroopa ISl TATIOIBHBIX
MEePEX0JIOB B aTOMaX C OJJHUM BHEITHUM 3JIEKTPOHOM. (8 0asioB)

8. Kakwme crekTpanbHbIe ceprur HAOIOMAIOTCS B CHEKTPAaX aTOMOB IICIOYHBIX
MeTauioB? (8 6ayIoB)

9. M3noXuTe OCHOBHBIC TPHHIIMIIBI, PETYIHPYIONIUE IOPSJAOK 3arlOTHCHUS
AJICKTPOHHBIX 00O0JIOYEK B  MHOTO3JCKTPOHHBIX aroMmax. IlpuBemgute
SMITUPUYECKUE TIPABHIIA, OOJICTYarOIIME IMPAKTHYECKOE MPUMEHEHHE STHUX
MPUHIUIIOB (8§ 6aIoB).

Jlabopatopnass paGora Nel5. M3ydenume doroddpdexra u cBOMCTB
dororemenTa

1.Yto npexacTaBiseT co00M CBET KaK BOJHOBOM MPOIECC U KaK MOTOK YaCTHUIL?
Yrto Ha3bIBAIOT (POTOHOM M Y€MY paBHA 3Heprus (oToHa?

2. Uro HazpiBatoT BHEMIHUM (QoTodpdextom? ONUIIUTE SIBICHUE BHEUIHETO
dboToaddexra.

3. Kakoe ypaBHeHue omnmucbiBaeT BHemHu Gororddext? Kakoit puznueckuii
CMBICJI UMEIOT BCE BXOSIIME B HETO BEJINYUHBI?

4. Ot yero 3aBUCHUT paboTa BbIXO/Ia 3JIEKTPOHOB U3 MeTalIa?

5. Kak ompenensiercss kpacHas rpaHuna ¢otosdp¢ekra, yTo OHa O3HAYaET U OT
YEro 3aBUCHUT?

6.3 kakux ¢usnueckux cooOpakeHUN cleayer paBeHCTBO (6) s
3aJ1€P>KUBAIOIIETO HAIPSKEHUS !

7. Kakoe cBOMCTBO AM(PAKIMOHHON PEIIETKH HAIpaBIsE€T CBETOBBIE BOJIHBI C
Pa3HBIMU YAaCTOTaMH B pa3Hble 00JacTu npoctpancTBa? OT KaKMX BEJIIMYUH
3aBUCHT JTO SIBJICHUE?

8.Kak yctpoen ¢oTosnemeHT?

JlaGoparopuass pabora Nel6. ChnexkTpbl NOIJIOIIEHHS] BYXaTOMHBIX
MOJIEKYJI
1. Kak onpeenuTh BET MapoOB H0/1a HA OCHOBAHUH €0 CIIEKTpa norjomeHus? (8

0aioB)

2. OnummTe CTPYKTYPY SHEPTeTUYECKUX YPOBHEW NIBYXaTOMHOW MOJEKYJbI (6
0aJlIoB).

3. [Ipenmonoxkxum, uro Bam HEoOXOAMMO TOCTPOUTH AWarpamMmy puc. 1 B
peansHOM MaciuTade. [Tonb3ysce cootHomenueM (1), u nzo0paxas paccTosHUSA
MEXIy COCEIHHMHU BpAaLATEIbHBIMU YpPOBHSMHU (MOpPSAJIKAa BpallaTeIbHOTIO
KBAaHTa) BEJIMYMHOM, HampuMep, B 1 MM, OLIEHUTE B 3TOM MaciiTade MOpsSIKU
BEJIMUMH PACCTOSHUN MEXIy KOIeOaTeIbHBIMU U IEKTPOHHBIMU YPOBHAMU (5
OassoB).

4. B xakux o0nacTsx creKkTpa HaOIIOJAr0TCs MEPEXO0Ibl MEXKIY dIEKTPOHHBIMH,
KoJie0aTeIbHBIMHU, BpalllaTeIbHBIMU COCTOSIHUSIMUA MOJIEKYJIbI? (4 0asioB)



. [MomyuuTe BeIpaxenue (9) Iysl 4aCTOT ICKTPOHHO-KOJIeOaTEIHHBIX MEPEX00B
MoJIeKy (4 6aa).

. [ToueMy 151 anMIPOKCHMAIIMKA KPUBBIX TIOTECHITUAIBHON SHEPTUH JBYXaTOMHBIX
MOJIEKYJT 9acTO HUCIONIb3yeTcst GyHKIsa Mop3e? (6 6amion)

. BeiBeuTe hopmyity 1u1s pacdeTa 3HEPTruu aucconnanuu (8 6amion).

. O0BsCHUTE, TIOYEMY SHEPTHIO TUCCOLUAIMN MOXKHO OIPENEIUTh M0 TpaduKy
AVO=F(V'D) (5 6anmos).

JlaGopaTopHnasi padora Nel7. Ipdext Xosuia

. B uém cocrour siBnenue Xomna?

. Kakumu ¢uznyeckumu BeTMUMHAME OTIPEIEsAeTCs 3.11.Cc. Xoiuia?

. O0ObsicHUTE Ha3HAYEHHWE KOHTAKTOB Ha MOJYNPOBOJAHUKOBOM oOOpaslie s
XOJIJIOBCKUX U3MEPEHHUI.

. Kakumu  ¢QuzmdeckuMu  sBICHUSAMH U TapaMeTpamMHu  IMOJYNPOBOJIHHUKA
onpenensaeTcs: HoCTostHHasA XoJsia?

. O0OBsICHUTE CXEMY U3MEPUTETBHON YCTaHOBKH.

. [loueMy wu3MepeHUsT TONMEPEYHOM Pa3HOCTH MOTEHIUAIOB HEO0OXO0IUMO
MIPOBOAUTH JIBa pasa MPHU MPOTHUBOIOI0KHBIX HAITPABIECHUSIX MAarHUTHOTO TIOJISI?
. OOBsicHUTE 3aBUCHUMOCTH 3.J1.C. XO0JUIa OT BEJIWYUHBI UHIYKIIMA MarHUTHOTO
OJISl.

. Kakyro ¢usnueckyro wmHbOpMaIMi0O MOXHO TMOJYYUTh TPU HCCICAOBAHUU
s dexra Xomma?

Kpumepuu oyenku eblnoinenus 1a00pamopHoi padomaol

Ommemxa "3aumeno"
PabGora BbInoHEHA, MPpaBWIbHO OQopMiieH OTYET Mo JiabopaTopHOU padorTe,

3aKOHUYECHHBIE U BEPHO BBINOJHEHHBIC PACUEThI, MPABUJIbHBIC U TOJHBIC OTBETHI Ha
TEOPETUUCCKHIE BOIIPOCHI ITO TEME PaOOTEHI.

Ommemxa "He 3aumeno"
PaGoTa BbITIOJTHEHA, OTYET COJAEPIKUT CYIIECTBEHHBIC OMMUOKHA B 0(OPMIICHUH,

pacd€Thl MPOBEECHB HEBEPHO W/WJIM COJAEPIKAT CYIICCTBEHHBIC OIIMOKHU, HE JaHbI
OTBETHl Ha TEOPETHYECKHUE BOMPOCHI IO TeMe pabOThl MJIM OHH HE JIOCTATOYHO
TIOJIHBIE.

3. KonrposabHasi padora
Ilpumep 3a0anuii KOHmMpPOILHOU padomol

Bapuant Ne 5 (koHTpoJibHAA 1)



Pabouas remneparypa namnsl paBHa 4300 K. Paccuuraiite 3Hepruto potoHa,
COOTBETCTBYIOILYIO MAKCUMYMY €€ U3JIyUCHUSI.

Pabota BeIxona 35eKTpoHOB U3 Kaamus paBHa 4,08 3B. Kakoit nomkHa ObITH
JUTMHA BOJIHBI U3JIyYeHUs, YTOOBI pu PoTodPPeKTe MakcuMaabHasi CKOPOCTh
¢orosnekTpoHoB Obl1a pasHa 2:108 m/c?

V3kuil my4dok o-yacTul ¢ KuHeTuueckoil sHeprueit K=1,50 M»sB manaer
HOpMaJbHO Ha TopueByIO ¢oisbry tommmaod d=1,0 Mkm. [ToTok wYacTui
1=4,5-10* ¢!. Haliti unca0 a-9acTull, paccesHHBIX (OJILION B TedeHue 1=>5,0
MUH. T10J] yTJIaMU B HHTepBajie 59-61°.

Bapuant Ne 4 (koHTpOJILHAA 2)

OnekTpoH ¢ kuHeTHdecko sHeprueit K=10 3B nokaim3oBan B o0iacTw
pasmepoM |1=1,0 MkM. OLIEHUTh OTHOCUTEIHLHYIO HEOIIPEICIICHHOCTh CKOPOCTH
AIIEKTPOHA.

YacTuia Maccbl M HAXOAUTCS B OJJTHOMEPHOM MPSMOYTOJIbHON MOTEHIIUATLHOMN
sMe ¢ OCCKOHEYHO BBICOKMMHU cTeHKamu. Haiitu uncino dN sHepreTudeckux
ypoBHeii B uHTepBasie suepruii (E, E + dE), ecnu ypoBHH pacnosioxkeHbI BeChbMa
T'yCTO.

CkopKo CIICKTPAJIbHBIX JII/IHPlf/'I, Pa3pCUICHHBIX IIPpABUJIIAMHU 0T6opa, BO3HHUKACT
IIpH 1ICPpexoa€ aTOMOB JINTHUA B OCHOBHOC COCTOAHUC U3 COCTOAHUA:

a) 4S; 6) 4P?

5.

Bonpocel k konmpoavnoi pabome no meopuu

Atowm Bozopoaa no bopy.

Omneitel @panka u ['epia.

CootHomieHue HeonpeaenéHHoctel I 'eitzendepra.
OmnsbiThl [[3BUCCOHA 1 J[[>)kepmepa.

Kpumepuu OUEHKU 6bINOIHEHUA KOHmPOJZbHOﬁ paﬁombt

Ommemxa "Omauuno”
Bepro BeimoaHeHo 6omee 85% 3amaHuii.

Ommemxa "Xopowo"
Bepno BeimoaHeHo 75-85% 3agaHui.

Ommemxa "Yooenremsopumenvho"
Bepsno Beinonneno 60-75% 3agaHui.
Ommemxa "Heyoosnemseopumenvro"

Bepno BeinonHeno menee 60% 3a1aHui.

Tect

[TonubIi ITyJI BOIIPOCOB JJIsI TCKYIICI'O U UTOTOBOI'O TCCTHUPOBAHUSA COACPIKUT



406 Borpocos, u3 kotopeix cuctema LMS Blackboard asromarnuecku dhopmupyer
WHINBUAYAIbHBIA TECT JUIS CTyAEHTa, HMCXOIS W3 3aJaHHBIX IpErojgaBaTeicM
KJIFOUEBBIX CJIOB, HA3BAaHHI Pa3/esiOB Kypca U THIIOB BOIIPOCOB.

Ilpumepvl mecmogwvix 3a0anuii

1. Kakasg KOMOMHAIMs MMPOBBIX IIOCTOSHHBIX MOYKET CIIYKMTh eIUHHIIEH
M3MEPEHMs JIUHBI B MUKPOMHUpE?
a.) mc?/h; 6.) mc?; B.) h/mc; r.) mc.

2 2
2. ®opmymna Pesepdopna do = 1 _4ze > a2 :
4\ drggmv® ) 40

B ¢opmyne Pesepdopaa do u dQ — s1o:
a.) CKOPOCTb YaCTHIIHI;

0.) muddepeHnnaIbHOE CEUCHHE,

B.) DJIEMEHT 00bEMA;

T.) JIEMEHT TEJIECHOTO YyTJa;

11.) 3apsiI0BOE YUCIIO;

€.) IPULEIBHOE PACCTOSTHUE.

3. B cucreme CU do usmepsercs B:
a.) Ku; 0.) M; B.) CM, r.) M2 11.) MOJIB ™,

4. Ha pucyHke crpaBa MOKa3aHbl TPACKTOPUU JIBHKCHUS
0-4aCTHUIL] IIPU UX PACCESIHUHM HA TOHKOM CJIO€ OAHOTO U TOT'O XKe
MeTtaiuia. HauanbHas CKOpOCTh BCEX YacTULl OauHaKkoBasd. Kakon -
BapUAaHT  COOTBETCTBYET  HAMOOJBIIEMY  MPUIIETBHOMY
napameTpy?

5. Ha cnenyromem pucyHke MoKazaHa BOJbT-aMIIEpPHAs XapaKTEPUCTHUKA,
nonydyeHHass B onbite ®Opanka u I'epua ¢ Hekumu aromamu. PaccuumranHas Ha
OCHOBaHMHM rpaduka pe30HaHCHAs JUTMHA BOJHBI paBHA MPUMEPHO:



a.) 1000 A;
6.) 2000 A; _ /™
B.) 6000 A; .

r.) 8000 A; '
11.) 10000 A.

AHOAHER T 0K

651 1442 2203 U B

6. 13 puc. k Bonpocy 5 cieayeT, 4To MOTeHIHad BO30YKACHUS TaAKOro aToMa
NPUOJIM3UTENIBHO PABEH:
a.) 20 B; 6.)10B; B)76B; r1.)25B; n)l1,6B; e.)0,8B.

7. CornacHo Teopuu bopa nosHas sHeprus aroma BoA0po/ia:
a.) MPSIMO MPOIOPIIMOHATIbHA KBAHTOBOMY YHCITY;

0.) mpsiMO MPOTNIOPIIMOHATBHA KBAJIpaTy KBAHTOBOTO YHCIIA,;
B.) 00OpaTHO MPOMOPIIMOHAIbHA KBAHTOBOMY YHCITY;

r.) 00paTHO MPOMOPIIMOHATbHA KBApaTy KBAHTOBOTO YHCIIA.

8.Ha  dororpadum cepum  bampmMepa B CHEKTpe  IOTJIOIICHHS
BOJOPOJIONOJA00HOTO aToMa CTPENOYKOW OTMEThTE JIMHUIO, COOTBETCTBYIOIIYIO
TIepexoay MEXIy YPOBHIMU CN=5u N =2

1 B onpiTax @panka u ['epua aHaIM3UpOBaIOCh

YK CJIO 3JICKTPOHOB IOCJIC ITPOXOKACHHNA YCPC3 MCTAJNIMYCCKYIO INIACTHHKY

PACCCAHNC O-4aCTHUIL

pacnpenesneHre IEKTPOHOB 110 SHEPTUSAM B pe3yjIbTaTe COyAapeHU C
aTOMaMH

OTPAKCHHUC DJICKTPOHOB OT MOBEPXHOCTU MOHOKPHCTAJLJIA

2 B onbitax ®@panka u ['epria 66110 J0KA3aHO, YTO

B ICHTPC aTOMa HAXOOUTCS TAXKCIIOC ITOJIOKHUTCIIBHO 3apsSXKCHHOC AP0

OHCPI'MHU SJICKTPOHOB 3aBUCAT OT YIJIa OTPAXKCHUA

MOXHO TOYHO M3MCPHTH 3apsaabl AaTOMHBIX SAOCP

OHCPI'MHU aTOMHBIX COCTOSIHUH JUCKPCTHEI

3 CootHortieHre HeomnpeneaeHHocTel [ eiizen0epra MOXKeT ObITh 3aIMCaHO
Kak (BO3MOXKHO 2 OTBETA)




Vg * Vp = C2

AX - Ap <h

AX - Ap >h

AX - Ap ~h

Kakoe u3 nepeuncieHHbIX CBOMCTB HE SIBJISIETCS CBOMCTBOM BOJIHOBOU
byaKIANA?

KOHCYHAas

OeCKOHEeYHas

nuddepennupyemMas

OJHO3Ha4YHasi1

3HaHHE BOJHOBOM (DYHKIIUH MO3BOJISIET CYAUTH

00 PHEPruM HaxOoALIEHCS B ONPENEIEHHON TOYKE MPOCTPAHCTBA YACTHUIIBI

00 MMITYJIbCE YACTHIIBI, ABMKYIIEHCS B OrpaHMYCHHOM 00beme dV

O pacrpeielIeHuH BepOsITHOCTEH 0OHAPYKUTh YaCTUILY B PA3TMUYHBIX TOUKAX
MIPOCTPAHCTBA

1 VYcnoBue HOPMUPOBKH JJISl BOJIHOBOU (PYHKIIMH, OMIPECICHHON B 00beME
V:

[l =1 O | [l zn ¢ | [l =n

Vv Vv Vv

Kakue n3 nepeunciieHHbIX IEPEMEHHBIX HE BXOJAT B IBHOM BUJE B
ypaBHenue [lIpeaunrepa? (BO3MOKHO HECKOJIBKO)

CKOPOCTH YaCTHUIIbL

IMOJIHAA SHCPI'WA YaCTHUIIbI

INOTCHIOMAJIbHAA SHCPI'A 9aCTHUIIbI

KOOpArHAaTa 9aCTUIIbI

HMITYJIBC YaCTHUIIbI

MaccCa 4aCTHIIbI

KakoBa BEpOSITHOCTD
OOHaApYXUTh YACTHILY B
00J1acTh MEeX1y KOOpAUHA-
Tamu 1 u 3?

25/81

BomHopas GyHEIFE

17/27

5/9 0 1 2 3 4 5

1 7/8 1 KoopmrHata

5/81

CornacHo TCOPpHUHU Bopa IMOJIHAasg SHEPIrus aroMa BOAOpoda




NpAMO IPONOPHIHMOHAJIbHA KBAHTOBOMY YHUCITY

o0paTHO MPOMOPIIMOHAIIBHA KBAHTOBOMY YHCITY

IPpAMO IIPONOPIHMOHAJIbHA KBAAPATY KBAHTOBOI'O YHCJIA

06paTHO IMPOIMOpIHHOHAJIbHA KBAAPATY KBAHTOBOI'O YHCJIA

Bonpocwt 10, 11 omnocamesa Kk yacmuye 6 NOMEHYUAIbHOU AMe ¢ 0eCKOHEeUHO
6bICOKUMU CIMEHKAMU

10 | C yBenuueHueM MUPUHBI TOTEHIIMATBHOMN SIMBI PACCTOSTHUE MEXKITY
JYHEPreTUYECKUMU YPOBHIMHU YaCTHILIBI

YBCIMYIHNBACTCA

YMCHBIIACTCS

OCTacTCA IIOCTOSAHHBIM

11 C YBCIMYCHUCM MACCHI HaCTHUIIBI PACCTOAHUC MCIKAY SHCPICTUICCKUMHA
YPOBHAMHU Y4CTHUIIBI B HOTGHHH&JIBHOﬁ SAMC

YBCIMYIHNBACTCA

YMEHBIIACTCS

OCTacTCA IIOCTOSAHHBIM

12 | PaccrostHre MeXAy YHEPreTHUECKUMHU YPOBHSIMHU TaPMOHUYECKOTO
OCIMJUISITOPA C POCTOM DHEPTHUH

YBCIIMYNBACTCS

YMEHBIIAETCS

OCTAacCTCsA INOCTOSAHHBIM

13 | KBaHTOBO-MeXxaHMYECKas 3a/1ada 00 aTOME BOJIOPOJIa PEIIACTCS B

ACKAPTOBLIX KOOpAHWHATAX

chepruecKuX KOOpIMHATAX

HWINHIPUYECKUX KOOPAUHATAX

14 | KBanToBOE umcIio | Ha3pIBaeTCs

T'JIaBHBIM

OpOUTATHHBIM

MaromuTHBIM

15 | KBaHTOBOE YHMCJIO M HA3BIBAECTCS

T'JIaBHBIM

OpOUTAJILHBIM

MarHmuTHBIM

16 | KBanToBoe uuciio | mpuHMMaeT Bcero 3HaueHui

n-1

2n+1




n2

n
17 | CteneHb BBIPOXKACHUSI SHEPTETUYECKOTO COCTOSHUSI aTOMa C 3aIaHHBIM N
paBHa
n-1
2n+1
n2
n

Kpumepuu ouyenku ptnoinenus KOHmMpPOouabHOol padoomaul

Ommemxa "Omauyno”
BepHno BeinoaHeHo 6omee 85% 3amaHuii.

Ommemxa "Xopowo"
Bepno BbinosHeHo 75-85% 3ananuii.

Ommemxka "YooenemeopumenvHo"
Bepno BeinoaHneno 60-75% 3ananuii.
Ommemxka "Heyodosnemseopumenvro"

Bepno BeinonHeno menee 60% 3amanui.




