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O0opoTHas cTopoHa TUTYJIbHOrO Jucta PITJI

I. PaGouasi nporpaMMa nmepecMoTpeHa Ha 3aceJaHMH Kadeapbl/IenapTraMeHTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontwii kKadeapoi

(moamucp) (1.0. damumms)

11. PaGouasi nporpaMma nepecMoTpeHa Ha 3acefaHUH Kadeapbl/qenapTaMeHTa:

IIpotokoun oT « » 20 1. Ne

3aBenyronuii kKadenpoi

(moamucs) (1.0. damunus)

I11. PaGouasi mporpaMma nmepecMoTpeHa Ha 3aceJaHNH Kadeapbl/AenapTaMenTa;

[IpoTokoi oT « » 20 1. Ne

3aBenyrontuii kKadeapoi

(oammcp) (1.0. damumus)

1V. PaGouass mporpaMMa nepecMOTpeHa Ha 3acelaHHN Kadeapbl/IenapTaMeHTa;

[IpoTokoi oT « » 20 1. Ne

3aBeayrouuii kadenpoi

(moamuce) (1.0. ®amunus)



AHHOTauus padoveil NPOrpaMMbl JTUCHUILTHHBI

b1.0.13.05 ATtomHas pusuka

Pabouass mporpamma IUCHUIUIMHBI «ATOMHas (u3uka» pazpaboTaHa s
CTYIEHTOB 3 Kypca O4YHOW ¢opMbl OOYyYCHHS HAMpPaBICHUS MOATOTOBKHU IS
CTyneHTOB  HampamiaeHus  moaroroBku  03.03.02  «®Pusukay», npoduib
«Menunuackas ¢pusnka (coBmectHo ¢ MUDU u OUAU r.JlyOHa)» B COOTBETCTBUU
c TpeOoBaHUsIMU (eepaIbHOTO TOCYAAPCTBEHHOIO  CTaHAapTa  BBICIIETO
oOpa3oBaHus.

OO6mast Tpy10€MKOCTh JUCHUIUIMHBI COCTABISAECT 5 3aueTHBIX eauHul, 180
4acoB. YUYeOHBIM IUIAHOM TMPETyCMOTPEHBI JICKIMOHHBbIC 3aHsATUA (34 vac.) u
naboparopHeie  paboTel (54 wac.), nmpakTudyeckue 3aHsTUa (36 yac.),
camocToATenpHas pabora (29 yac.), B TOM 4YHCIIE€ Ha MOATOTOBKY K 3K3aMEHY
(27 gac.). MucunumuimHa «AToMHash (GU3MKa» OTHOCHUTCS K 00s3aTeIbHBIM
JUCLUUIUIMHAM 0a30BOM YacTH y4eOHOTO0 TUlaHa, peau3yercs B 5 ceMecTpe 3 Kypca.

Kypc «AtomnHass ¢usuka» omnupaeTcs Ha colepKaHUe JUCIUIUIMH
«Dunocodusy, «MonekynsipHas dpusnkay, « TeopeTnueckas MexaHuka, « MeTo bl
MaTeMaTuyeckon (pu3nkmn», «MareMaTuuecKon aHaau3y.

B Hacrosiiee BpeMs BCTYIUIEHUS B 30Xy HAHO-TEXHOJOTU, MOSIBICHUS B
OKpYXalolllel Hac »HU3HM Bce OOJbIIEr0o 4Yuciaa MNpUOOPOB M YCTPOMCTB,
paboTamux Ha aTOMHOM YPOBHE, 3HAHHME OCHOB CTPOCHMSI aTOMa CTaHOBUTCS
MPU3HAKOM JIFOO0TO0 00pa30BaHHOTO 4YesoBeka. JlJis CTy/eHTOB-()U3UKOB JTaHHBIN
KypC SIBJISIETCSI TIEPBBIM M OCHOBOIOJATAIOIIMM B U3YYEHUU 3aKOHOMEPHOCTEW U
OCOOEHHOCTEM MHKPOOOBEKTa BOOOIE U JJIEKTPOHHOM OO0OJIOYKKM aToma B
yacTHocTU. Kak paznen kypca obmieit pusuku, atomHasi (pusuka BKIIOYAaeT B ceOs
paccMOTpeHHE SBJICHUH, B KOTOPBIX OYEBUAHBIM 00pa3oM MPOSIBISIOTCA
dbyHIaMEHTAIbHBIE KBAHTOBO-MEXaHUYECKHE 3aKOHOMEPHOCTH, TO3BOJISIIONINE
chopMyIMpOBaTh OCHOBHBIC TOHATUS W MOJEIb 3TOW oOsacTu siBieHUU. [[s
TEOPETUUECKOTO OMHUCAHUSI CTPOCHUS DJIEKTPOHHOW O0OJOUYKH aToMa M aTOMHBIX
ABJICHUM B KypCE HCIIOJIb3YETCS PSAJ OCHOBHBIX MOHSATHUM M METOJIOB KBAaHTOBOW

TEOPHUH.



Ilenn ocBOGHUS JUCHMIUIMHBI «ATOMHas (HU3MKa» — COCTOMT B
GbopMUPOBAHUM MPEJICTABICHUNH O HAHOMHpPE, €ro MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTadax ¥ OCHOBHBIX 3aKOHAX Ha OCHOBE KBAaHTOBBIX HJICH.

3amauu:

e (opmupoBaHUE Yy CTYJEHTOB MOHMMAaHUS KBAaHTOBBIX 3aKOHOMEPHOCTEH
CTPOEHHUs aTOMa, «MAacIITabOB» MPOSIBICHHUS KBAaHTOBBIX aTOMHBIX d(PPEKTOB H
SIBJICHUH,

® YCBOCHHE CTYyJEHTAMHU TEOPETUUYECKOr0 MaTepuaa;

e (QopMHupoBaHHE HABBIKOB aHAJIM3a ATOMHBIX SBJICHUN U PEIICHUS 3a/1a4,

e (opmupoBaHUE YMEHHS IMOCTABUTH M PEIIUTH SKCIIEPUMEHTAIBHBIX 3aJ]1a4
Ha YPOBHE aTOMHBIX SIBJICHUI;

® TOHMMAaHUE IJIaBHBIX MPOOJIEM aTOMHOMN (PU3UKH KaK HAYKH;

® IpPaMOTHOE€ HCMOJIb30BAaHWE TIOJYUYCHHBIX 3HAaHUA M yMEHUH B
CIICIMAJIFHBIX JTUCIIUTUINHAX.

B pesyaprare wu3ydeHus JaHHOM JUCHUIUIMHBI Yy  OOyYaroUIuXcCs
GhOpMUPYIOTCS CIISIYIONINE KOMIIETSHIINH (3JIEMEHTHI KOMIIETEHITHI )

HaumeHnoBanue Koa un
KATeropuu HAaHMEHOBaHHe PesynbTaThl 00y4eHus: 1o
(rpynmnsr) YHHBEPCAJIbHOMI AMCUMILIMHAM (MOAYJIAM),
YHHBeEpPCaJIbHBIX KOMIIeTCHIIUH NPaKTHKaM
KOMIIeTEeHIU BbINYCKHHKA
VK-1 Cnocoben
OCYLIECTBIISATh
MIOMCK, YK-1.1 Onpenenser pons u
KPUTHYECKUN 3HayeHue UHpopmaluu,
AQHAJIN3 U CUHTE3 uHpopMaTH3aluK 0o1IecTBa
CucremHoe u $op " o .
uH(popMaluuy, MH(OPMAaLIMOHHBIX TEXHOJIOTHH,
KpUTUYECKOE
IIPUMEHSITD UCIIOJIb3YET TEOPETUYECKUE
MBIILIJIEHUE .
CUCTEMHBIN OCHOBBI MH(POPMAIIMOHHBIX
MOAXOJ AJIs IPOIIECCOB NMPe0Opa30BaHUS
peneHus uH(popManun
MIOCTaBJIEHHBIX
3aj1a4
Ko u HaumeHoBaHue
HaumeHnoBaHue noka3aTeJisi OLeHUBAHUSA
UHIMKATOPA JO0CTUKEHHUS
(pe3yabTaTa 00y4eHHsl 110 JMCIUIIHHE)
KOMIICTCHIIUH
VK-1.1 Onpenensietr poib 3HaeT: 3HaueHue UHPopMaluu, nHHOpMaTU3aALUN
U 3HaUYeHue UH(pOpMaIHH, o0riecTBa, HHGOPMAIIMOHHBIX TEXHOJIOTH,




Koa v HanmeHoBaHue
HHANKATOPA T10CTHKEHUSI

HaumeHoBaHue noka3arteJisi OleHUBAHUS
(pe3yabTaTa 00y4eHHsl N0 JUCIUIIHHE)

KOMIETEeHHH
uHpopmaTH3aN OCHOBHBIC TIOHSATHSI ¥ ONIPEACIICHHS TEOPHU
o01ecTBa, uHpopManuu
UH()OPMAIIMOHHBIX VMeer: cucTeMaTH3UpOBaTh HHPOPMALHIO,

TE€XHOJIOTHM, HCIIOJIb3YET
TEOPETUYECKHE OCHOBBI
MH(POPMALMOHHBIX
IIPOLIECCOB MPE0Opa30BaHUS
uHpOpMaU

IPUMEHSATh METO/IbI IPEe0OPa30BaHU
UH(pOpMaLKH, 3aJI0’)KEHHbIE B COBPEMEHHBIX
IIPOrPaMMHBIX CPEACTBAX

Brnageer: HaBbIKaMu CO3/1aHUS, HAKOTUICHUS U
00paboTku nHopmaIuu

HaumenoBanue Koa n
Koa n naumenoBanue
Kareropuu (rpymnmnbi) HAMMEHOBaHUE
o0menpodgeccnoHaIbH
o0menpodgeccuoHATbH .. HHAUKATOPA
N 0ii KOMIIeTeHIIUN
bIX KOMIIETEeHIIUI AOCTUKEHU S
(pe3yJIbTAT OCBOCHHA)
KOMIIeTEHIIUH
OIIK-1.1
OIlK-1
Hcnonb3yer B
CriocobeH puMeHsTh
npodeccuoHaIb
0a30Bble 3HAHUS B .
HOM
obnactu pusuko-
JESTEIbHOCTH
Hayunoe mblnnenue MaTeMaTHYeCKUX U (MJIH)
OCHOBBI (PH3UKO-
€CTECTBEHHBIX HAYK B
. MaTeMaTUYeCKUX
cthepe cBoeit
. U (1n)
poQeCCHOHAIBHON
€CTECTBEHHBIX
JESITEIIbHOCTH
HayK

Koa u HauMeHOBaHHe
HHIUKATOpA T0CTHKCHUSA
KOMIICTCHIIUN

HanmenoBanue noka3arteJisi OleHUBAHUS
(pe3yJbTaTra 00y4eHHs MO JUCHHUIINHE)

OIIK-1.1 Ucnons3yer B
npodeccnoHanbHOM
JEeSITeTbHOCTH OCHOBBI
(bU3MKO-MaTEMATHUECKUX H
(M1M) eCTeCTBEHHBIX HAYK

3HaeT GOpMYITUPOBKY (PYHIAMEHTATIBHBIX
3aKOHOB IIPUPOJIBI U OCHOBHBIE (PU3UUECKHE U
MaTeMaTHYECKUEe 3aKOHBI,

Ymeer MIPUMCHSITH (1)I/I3I/ILICCKI/IG u
MATEMAaTHYCCKUEC 3aKOHBI AJIA OIIMCaHUA
Ha6J'IIO,I[aeMBIX SIBJICHUM.

MaTEMAaTUKHU.

Brnazneer HaBbIKaMU IpUMEHEHUS
(byHIaMEHTAJIbHBIX 3aKOHOB (DM3UKHU U




|. CTPYKTYPA U COAEPXKAHUE TEOPETUYECKOM YACTHU KYPCA

Pasznea |I. OcHoBbl aTomHoii pusukm (20 yac.)

Tema 1. BBeaenue B Jucuunjmnny (2 vac.)

[Ipenmver u wmetoasl. [lpenensl NPUMEHUMOCTH KJIACCUYECKOW (UBHKH.
EnuHumner m3MepeHus W TOPSAKKA BEIWMYMH B aTOMHOW (Qusuke. M3mydenwue
abcomoTHO u€pHOTO Tena. PoTodpdexT.

Tema 2. CTpoeHue aToMa, IMCKPETHOCTh AaTOMHBIX cocTosTHMIi (8 yac.)

HNuTepakTuBHas ¢gopma : npodaeMHas JeKIUS

Mopgenun cTpoeHusi aTroma. 3aKOHOMEPHOCTH B aTOMHBIX CHEKTpax.
KomOunarmonubiii mpuniun. ONBITEL 110 PacCeSHHUIO O-4acTHIl. SaepHas Mojielb
atoma. [loctrynatel bopa. Ombitel ®panka u ['epma. DnemeHTapHas OopoBcKas
Teopus atoMa Bogopoaa. [Ipuniun coorBeTcTBUs. Bomopo10no100HbIe aTOMBI.

Tema 3. DiieMeHTHI KBaHTOBOI MexaHuku (10 yac.)

I'munore3a ge bpoitna. Oneitel  [IpBuccona wu  Jlxepmepa. Ilpunuun
HeonpeneneHHoct. Ypasuenue lIpenunrepa. Cmbicn ncu-¢ynkuuu. KBantoBanue
MOMEHTAa UMITyJbca. KBaHTOBAaHME »HHEPIHHU. OIJEKTPOH B MPSIMOYTOJIbHON
MOTEHIMAIIBHON siMe. ["apMOHMYECKUI OCHAILIIATOP.

Paznea |l. ®usuka aromoB u moJjieky.a (14 gac.)

Tema 1. ATromHBbIe crieKTPBI (2 yac.)

Atom Bomopoaa. ChnexkTpsl MIETOYHbIX MeTauioB. [llupruHa CrHeKTpasbHBIX
JMHANW. MyJIBTUILUIETHOCTD CIIEKTPOB U CIIMH JIEKTPOHA.

Tema 2. MexaHu4YeCKHA 1 MATHUTHBII MOMEHT aToma (4 yac.)

Pe3ynpTrpyromuii  MEXaHUYECKMH MOMEHT MHOTOAJIEKTPOHHOTO — aToMma.
O0603Ha4YeHHS ATOMHBIX COCTOSTHUM. MarHuTHbI MOMEHT atoMa. D dekTol 3eemMana
u llrapka.

Tema 3. AToMHBIe 3aK0HOMepHOCTH (4 4ac.)

HNuTepakTuBHas gopma : npodaIeMHas JeKIHUSA

[Tpunnun [Taynu. Pactipenenenue 3JeKTpOHOB 10 SHEPreTUYECKUM COCTOSTHUSIM
atoma. [lepronnueckas cucrema 31eMeHTOB MeHieneeBa. PEHTTEHOBCKUE CIIEKTPHI.
3axkoH Mo3nu.

Tema 4. MoJjekyJa (2 uac.)

Anunabatuueckoe mnpubmwkenue. Monekyna Bogopoaa. MomeKyspHbie
criekTpbl. CHEKTPbI IByXaTOMHBIX MOJIEKYIL.

Tema 5. MakpockonuuecKkne KBAaHTOBbIE siBJieHHs (2 yac.)

CrioHTaHHOE U BBIHYXXJEHHOe u3nyueHue. Koadduumentsr OIiHIITENHHA.
Jlazepbl. CBEpXIPOBOJIUMOCTD, CBEPXTEKYUECTh, UX KBAaHTOBAs MPUPOJA.

1. CTPYKTYPA U COAEPKAHUE IMPAKTUYECKOM YACTH
KYPCA

JlaGopaTopHubie padoTsl (54 gyac.)



[To yeTHbIM HenensIM MPOBOJATCS IECTUYACOBBIC 3aHATHS (Bcero 54 4acoB 3a
CEMECTp) C HCIIOJIB30BAaHMEM METOJOB aKTUBHOrOo oOydeHus «casestudy» wu
CUHAUBUTYATBHBIN TPAKTUKY M.

KosunuectBo padoT Ha cemecTp — 9mT. CIMCOK KOHKPETHBIX J1a00paTOPHBIX
paboOT — MHAWBUAYATbHBINA JIS1 KAXA0TO CTYACHTA.

JlaGopaTopnasi padora Nel. /Iudppakuus 3a1ekrpornoB(Phywe).

Brimonnsiercss BapuanT onbiToB TomcoHa u TaprakoBckoro. HabGmromarorcs
BOJIHOBBIE CBOMCTBA AJIEKTPOHOB. M3 aHanmu3za AUQPPAKIUOHHBIX MAaKCUMYMOB
MIPOU3BOJIUTCS PACUYET MEKIUIOCKOCTHBIX PACCTOSIHUM KPUCTAIUIMYECKOW PEIIETKU
rpadura.

JlabGoparopHasi padora Ne2. Cepust basnbmepa u onpegesieHue MOCTOSIHHOM
Pun6epra(Phywe).

C nomoipio AUGPaKIIUOHHON PEIIETKH HAOIIOJAETCS CIEKTP HCITyCKaHUS
BOJIOPOJHOM JIaMIIbl. I3Mepst0TCS 3HaY€HUs JJIMH BOJIH 4-X TuHUN cepuu banbMmepa,
NO3BOJISAIOIIME PACCYUTATh MTOCTOSIHHYI0 Pundepra.

JlaGopaTtopnass pabdora Ne3. CooTHoumleHHMe  HeompeaeJeHHOCTel
Ieiizenoepra(Phywe).

HaGmronaercs audpakimoHHas kapTuHa OT ojaHol menud. HWcexoas wus
WU3MEPEHHON IMIMPHUHBI TJIABHOTO MAaKCUMyMa MPU HECKOJIbKUX 3HAYEHUSX HIUPUHBI
TU(PAKIMOHHON ILENH, CTYJIEHThl YOEeXIalTcsi B TOM, YTO COOTHOLIEHHUE
HEOoNpeaeaEHHOCTEN TUISL KaHOHUYECKHUX MEPEMEHHBIX (MMITYJIbCa u
KOOPAUHATHI)(POTOHOB BBIMTOJIHSACTCS.

JlaGopaTtopnass padora Ne4.OmnpenesieHue yaeJbHOr0 3apsijia 3JIEKTPOHA
(AB®DY).

N3mepsitoTest XapaKTEPUCTUKU MarHETPOHA, IO KOTOPBIM JBYMs CIIOCOOaMH MO
rpaduKkamM OMpEeNEeNIIOTC KPUTUUECKUE 3HAUYCHUS] MAarHUTHOW WHAYKIUU (TIEPBBIN
MeToz), K03 PULIHEHT HAKIOHA BOJIBT-aMIIepHOI XapakTepucTuku (rpagux U2 1) u
paccuuThIBaeTCA 3HaUCHUE e/m.,

JlaGopaTtopnasi paGora NeS. ATOMHBIE CHEKTPbI [ABYX3JEKTPOHHBIX
cucrem: He, Hg(Phywe).

M3MepsroTCs IIIMHBI BOJIH JIMHUN B CIIEKTPax IejIueBOM, a 3aTeM PTYTHOM JiaMIl
(pa3noxeHue B CHEKTp — C MOMOIIbI0 JudpakioHHOM pemeTku). Ha ocHoBanuu
aHaju3a CIEKTPOB CPAaBHMUBAIOTCS KYJOHOBCKHE, CIIMH-OPOUTAIILHBIC U OOMEHHBIE
B3auMOJIeCTBUS Jy1s Jierkoro (He) u tsbkenoro (HQ) atomos.

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

N3mepsieTcst 3aBUCUMOCTh MHTETPAIbHOM CBETUMOCTH JIaMIIbl HaAKadUBaHUS (C
MOMOIIIBI0 TEPMOCTOJIOWKA) B 3aBUCUMOCTH OT TEMIEPATyphl CIHPATU JIaMIIBI
(OLIEHHBaeMOM KOCBEHHO MO TEMIEpPAaTypHOW 3aBUCUMOCTH €€ BIIEKTPUYECKOTO



CONMPOTHUBJICHUS). AHAIU3 COOTBETCTBYIOIIETO TIpaduKa TMO3BOJSIET CTYACHTAM
yOenuThcsl B crpaBeAMBOCTH 3akoHa Credana-bonbiimana, gake mpu yCIOBHSIX,
KOI'/Ia JJaMI1a HE MOKET CUYUTATHCS A0COFOTHO YEPHBIM TEJIOM.

JlabopatopHasi pab6ora Ne7. 3akon Credana-boabumana (Pocyunpudop).

OOBEKT uccae0BaHMsl IPEACTABISIET CO00I MO/IeNIb A0COIIOTHO YEPHOTO Teja
Y BBINOJHEH KaK 3aKpbITasi TEPMOMU30JIUPOBAHHAS JJIEKTPONEYh C OTBEPCTUEM Ha
nepenHend creHke. I uM3MepeHuss TeMIlepaTypbl BHYTPU I€YM KOHTAaKTHBIM
CIIOCOOOM  CITY’)KUT TepMomapa, PEeryjJupyeMblii HCTOYHUK THTAHUS TO3BOJISIET
pazorpetb meub g0 Temmeparypbl 800°C. Ilocrosauas Credana-bomsiimana
paccuuThiBaeTcsa 4epe3 Kod((PUIMEeHT HAKIOHA MPSAMOM B CIIEUAIbHO BHIOPAHHBIX
KOOPJIMHATHBIX OCSIX.

JlaGopaTopnasi padora Ne§. OnbiT @panka u I'epua ¢ HEOHOBOI JIaMIIOi
(Pocyunpudop).

Knaccuueckuii onbiT @panka u ['epia mpoBoaAUTCS ¢ HEOHOBOM JaMIon (st
CTYJEHTOB — JlaMIla C HEU3BECTHBIM razoM). Ha skpane ocumsuiorpada CTyAeHTHI
HaOJIIOAA0OT BOJIbT-aMIIEPHYIO XapaKTEPUCTUKY, OTPAKAIOIIYIO 00JIaCTH YNIPYTUX H
HEYNPYIUX COYAApEeHHU aTOMOB C 3JEKTPOHAMH. AHAIU3UPYs PACCTOSIHUS MEXKITY
MaKCUMyMaMH Ha OCIWJUIOTpaMMe€, CTYJEHThl ONpPENENSOT MEPBbI MOTEHIMANT
BO30Y>KICHHSI aTOMOB, M 3aT€M IO Ta0JIMIE MOTEHIMAIOB BO30YKIECHUS BBISICHSIOT
IPUPOAY ra3a B JaMIle.

JlaGopaTopHas padora Ne9. Onpenenenue nocrossnuoi Ilinanka B onbITax
¢ BHemtHUM ¢oTodrdpdexrom(Phywe).

B onbiTax ¢ poToadpdhekToM n3MepSroTCs 3HaYEHUS 3alUPAIOLIEro HapsHKEHUS
IpU HECKOJIbKMX 3HAYEHUSAX JJIMH BOJH PTYTHOM Jamnbl (KaK WCTOYHHUKA,
BBI3BIBAIOIIETO (POOTO3(P(EKT), BBIIECIECHHBIX C MOMOUIBI0O HWHTEPPEPEHIIMOHHBIX
¢unbTpoB. Ilo rpaduky nomyueHHOW 3aBUCHMOCTH 3alMparoLIero MOTEHIMala OT
JUIMHBI BOJIHBI BBIUHCIISETCS 3HaUE€HNE IOCTOSIHHOM [ litanka, BXoAs11eil B ypaBHEHUE
OWHIITEHA.

JlaGopaTtopnass padora Nel(. Ilpunuunbl padoThl Jia3epoB M CBOMCTBA
JaszepHoro usiydenus (JIBP@Y).

N3yyaroTcst CBOMCTBA H3JIy4YEHHUS! TeIMI-HEOHOBOTO Jla3epa: pacXoJMMOCTh,
MOIIHOCTh, MOJSIPU30BaHHOCTb. OAHO M3 3aJaHUi TMOCBSIIEHO H3YUYEHUIO
NOTJIOIIEHUS JIA3€PHOTO M3JIy4EHHUsS] BELIECTBOM M CONOCTABIECHUIO MOJYYEHHBIX
JAaHHBIX C HA0JII0/Ia€MBIM LIBETOM PaCTBOPOB.

JlabGopaTopHasi padora Nell. OnpenesieHue IMPUHBI 3aNPEIEHHON 30HbI
repmanusi(Phywe).

N3mepsieTcst mpoBOAUMOCTb 0Opa3iia repManus Kak QpyHkius remnepatypsl. [1o
STUM JaHHBIM C MOMOUIBIO CTIELIMAIIBHOTO MPOTPAMMHOIO KOMILIEKCA ONPEEISIeTCS]
LIMpPYHA 3aMpPEIEHHON 30HbI IIOJIYIIPOBOIHUKA.



JlaGopaTropuass padora Nel2. DieMeHTaApHBIi 3apsil ©  ONbBIT
Muaaukena(Phywe).

3apsoKEHHbIE B JJIEKTPUYECKOM TIOJi€ KameabKh Macja JBHXKYTCS MOJ
JNEHUCTBUEM BJIEKTPUYECKOTO M TIPABUTALMOHHOTO TOJEH MEXAYy IUIaCTUHAMU
KOHJICHCATOpa. JJIEMEHTAPHBIN 3aps ONPEAEHSAETCA MO M3MEPEHHBIM CKOPOCTSIM
OTHEJIbHBIX KaI€elb, OTCIEKUBAEMBIX BU3YaJIbHO YEPE3 MUKPOCKOTI.

JlaGopaTtopnass padora Nel3. Cepus baabmepa B crnekrTpax
BOJ0POAONOA00HBIX aTOMOB ([IBDY).

N3nyyeHne BOIOPOA-IEUTEPUEBOM JIAMIIBI PA3JAraeTcsi B CHEKTP BBICOKOTO
paspenieHusi ¢ NOMOIIBI0 CIEKTPOMETPA, CHEKTP PErUCTPUPYETCS CaMOIMCLEM.
CryaeHTbl  M3MEPSIIOT  BEJIMYMHY  W30TONHOIO  PAaCIICIUICEHHWS  3aJaHHOU
npenoaaBaTesieM JIMHUK U3 cepuun babmepa 1 CpaBHUBAIOT MOYUYEHHOE 3HAYEHUE C
paccUUTaHHBIM TEOPETUYECKU HA OCHOBaHUM Teopuu bopa.

JlaGoparopnass padora Nel4. CnekTpbl aTOMOB IIEJOYHBLIX METAJLJIOB
(AB®DY).

W3mepsitoTcss IUHBI BOJH B CHEKTPE HATPUEBOM JIAMIIbl, IPOBEPSIOTCS
TEOPETUYECKHE 3aKOHOMEPHOCTHM 4YacTOT TMEPEXOJ0B TIJaBHOM CEpUU 3TOrO
HIeJIOYHOro MeTaia. [lo TMoydeHHBIM JaHHBIM PAcCCUMTHIBAIOTCS 3HAYEHHUS
KBaHTOBBIX Je(EKTOB U KOHCTAHT DOKPAaHUPOBAHUS A S- U P-COCTOSHUHU.
['padrueckun ompenensieTcss MiMHA BOJHBI MOHU3AIMOHHOTO mpenena. Mcxons us
M3MEPEHHBIX 3HAYEHUH JIJIMH BOJIH, CTPOUTCS JUarpamMma 3HEPreTHUYECKUX YPOBHEN
atoma Na.

Jlaboparopnass pabora Nel5. Hsyuenume d¢oroadpdexkra u cBoOICTB
dporosznemenrta (IBDY).

W3nydyeHre  naMIibl  HaKalMBaHUS  MCHOJIb3YETCS  JUIsl  BO3OYXACHUS
doTodpdexra. BonpT-amrnepHble XapaKTEPUCTUKH H3MEPSIOTCS MPHU HECKOJIBKUX
3HAUEHUAX JJUH BOJH (mepBoe 3adaHue). Bo BTOpoM 3amaHum u3MepsAeTCs
CHIEKTpabHas XapaKTepUcTUKa GOTOIIEMEHTA, ONIPEACIACTCS KpacHas TpaHuIa JIst
JTAHHOTO MaTepuasa, pacCUMTHIBAETCS COOTBETCTBYIOIIAas €W paboTa BBIXOJA.
JIOTIOJTHUTENBHO OLIEHUBAETCSI KBAaHTOBBIN BhIX0] (hoTOdhDeKTa.

JlaGoparopuass padora Nel6. Chnexkrpbl NOIJIOIIEHUS ABYXaTOMHBIX
MoJieRyJ (ABDY).

CrexkTp MOTIJIOMIEHHUS] MOJEKYJISIPHOrOo HOAa, MCMApsSAeMOro B CIEUHUATbHON
KIOBETE, PETUCTPUPYETCS CIIEKTPOMETPOM B aHAJIIOTOBOM BUJE. CTYIEHTHI BBIACIISIOT
TOpSIYyI0 U XOJIOJAHYIO CEpUU Ha CIEKTpPE, M3MEPSIOT YacTOThl KOJeOaTeTbHBIX
KOMITOHEHT JJIEKTPOHHOTO Tepexoja U CTPOSIT rpaduKu, U3 KOTOPHIX CPEICTBAMHU
npuioxkenus Excel nomywyaroT rapMoHWYeckMe 4YacTOTBI M KOHCTAHTHI
aHrapMoHUYHOCTU. [lo ATMM mapameTpaM pacCUUTHIBAIOT SHEPTUIO JAMCCOLMALNAN
MOJIEKYJIBI HOJ1A.



JlaGopaTopnasi padora Nel7. dddexr Xosura(Phywe).

[Ipu KOMHATHOM TeMnepaType u3MepsieTcs MOoNepeyHoe HapsHKEHUE B 00pasiie
NpU  PA3IUYHBIX 3HAYCHUSX MArHUTHOTO TOJsl. PaccUMThIBAIOTCS: 3HAUYCHUE
MOCTOSIHHOM XO0JIJIa UKOHLIEHTpAaMs HOCUTEIEH 3aps/ia B JAHHOM MOJIYTIPOBOJIHUKE,
UCCIIEAYETCS 3aBUCHMOCTh XOJUIOBCKOM pa3HOCTHM IOTEHUHUAIOB OT WHIYKIUHU
MAarHuTHOTO MOJIS.

1. YYEBHO-METOANMYECKOE OBECIIEYHEHHUE
CAMOCTOSATEJBHOMN PABOTHI OBYUAIOIIIUXCS

Y4eOHo-MeToIMIecKoe 00eCIeueHne CaMOCTOATEILHON Pab0ThI 00YUYaIOIINXCS
M0 JUCHUIUIMHE «ATOMHAs Qu3nka» npeacraBiieHo B [Ipunoxxenuu 1 u BKIItoYaeT B
ceOos:

e IUIaH-TPa(UK BHIIOJHEHHUS CAMOCTOSATEILHON pabOTHI 110 AUCITUIIIINHE, B TOM
YyCJie MPUMEPHBIE HOPMbI BPEMEHH Ha BBITIOJHEHUE 10 KaXKA0MY 33/IaHUI0;

e XapaKTEpHUCTUKA 3aJlaHUi JJIsI CaMOCTOSITEILHOM pabOThl CTYJEHTOB H
METOIMYECKUE PEKOMEHIAIINU T10 UX BBITIOJHEHUIO;

e TpeOOBaHMS K  MOPEACTABICHUIO W OPOPMIICHUIO  PE3yJIbTaTOB
CaMOCTOATENbHON padOTHI;

e KPUTEPHUU OIICHKH BBHITIOJIHECHUS CAMOCTOSATEIBHOM pabOThI.

IV. KOHTPOJIb JOCTUXXEHUWS IIEJIEH KYPCA

Ne | Konrtpommpyemsie Koppr 1 aramnst OneHoyHbIE CPECTBA
I/m | pas3aensl / TeMbl (dbopMupoBaHUs TEKYIIUA KOHTPOJIb IIPOMEKYTOYHAS
JUCIUITNHBI KOMIIETEHIIUH aTTecTauus
1 Paszen . VIIK-1.1 | 3Haer Ompoc (YO-1), Bomnpocsr k
kosokBryM (YO-2), sk3ameny Ne 1-10
OCHOBBI aTOMHOM tect (I1P-1)
usuku yMeeT Beinonnenue u 3amura

nabopaTopHBIX paboT No
2-4,9, 11-13,15 (ITP-6),
(YO-1)

Brnaneer | KonTponwsHas pabora
(TTP-2)

VYK-1.1 | 3Haer Ompoc (YO-1), Bormpocsr k
koitoksuyM (YO-2), sk3ameny Ne 11-24
®dwusuka aTOMOB U tect (ITP-1)

MOJIEKYJI yMeeT BrinonHeHnue u 3amura
nabopaTopHbBIX paboT No

Paznen Il.




1,4-8, 10, 14, 16, 17I1P-
6).(¥O-1)

BJIagcCT

KonTponbHas padora
(I1IP-2)

TumnoBble 3aaHus, METOAUYECKHE MaTepHUalibl, OMPEICISIONIUE MPOLETYPhI
OLICHMBAHUSl 3HAHWUM, YMEHUI U HABBIKOB W (WJIM) OMbITA AESITEILHOCTH, a TaKKe
KPUTEPUH U TMOKa3aTeNH, HEOOXOIUMBbIE JUIsl OIICHKM 3HAHWUM, YMEHUH, HABBIKOB U
XapakTepusyromye s3tanbl (GOPMHUPOBAHUS KOMIIETCHIIMM B MPOIECCE OCBOCHMS

oOpa3oBaTenbHOI MporpaMmsbl, IpeicTaBieHsl B [Ipunoxenun 2.




V. CIIMCOK YYEBHOM JIUTEPATYPbI U UH®OPMAILMOHHO-
METOIUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

OcHoBHas JuTepaTypa
(neuammvie u snexmponnvie uzoanus)

1. CuByxun, JI. B. O6mmii kypc ¢usuku: ydeOHOe mocobue sl (PU3NYECKHX
crenuanbHocTeld By3oB [Tekcer]: [B 5 T.] T. 5 . AtomHas u siaepHas ¢usuka / J[. B.
CuByxuH. — M. : ®usmatiut, 2008. — 782 c.

OK Hb JIBDY:

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

2. Inonsckuii, 3. B. AtomHas ¢usuka [Texct]: yueOnuk [B 2 1.] : T. 1 . BBenenue
B aTroMHYy10 ¢u3uky / 3. B. llnonsckuid. — CII6. : Jlans, 2010. — 557 c.

OK Hb JIBOY:

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

3. nonsckuii, D. B. Atomuas ¢usuka [Tekcr]: yueOnuk [B 2 T.] : T. 2 . OCHOBBI

KBaHTOBOW MEXaHUKH U CTPOEHHUE AIEKTPOHHOM 000s104KkM atoma / J. B. lInonbckuid. —
CIIo. : Jlans, 2010. — 441 c.

OK Hb JIBDV:

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

4. Upomos, U. E. KsanrtoBas ¢usuka. OcHoBHbIe 3akoHbI [Tekct]: [yueOHOE
nocobue st By30B] / U. E. Uponos. — M. : BUHOM. JlaGopaTtopus 3nanwii, 2007. — 256
C.

OK HB JIBOV:
http://lib.dvfu.ru:8080/lib/item?id=chamo:277584
5. bapcykoB, O. A. OcHoBbl atoMHoi ¢usuku[Tekcr]/ O. A. bapcykos, M. A.

EnpsmeBuu. — M. : Hayunsiit mup, 2006. — 648 c.

OK Hb JIB®Y:

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

6. Uponos U. E. 3amaun no kBaHTOBOM (usuke [Tekct]: yuyeOHOe mocobue s
By30B / U. E. Uponos. — M. : JIaGoparopus bazoBsix 3uannii, 2006. — 215 c.

DK HEB IBDY:

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

7. EnmbsituieBuy, M. A. Artomuas crekrpockornus [Texct]/ M. A. Enbpsimerud,
npenuci. JI. A. I'pubosa. — M. : INBPOKOM, 2009. — 415 c.

OK Hb JIBDYVY:

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:307400&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:253326&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

JlonmoJIHUTEIbHASI JINTEPaTypa
(neuammvie u snexmponnvie uzoanus)

1. ToopenoB, JLH. Atomuas ¢usuka[Tekcr]: yueb6. mocodme mist By3oB / JI.H.
Hobpenios. — M. : ®uzmatiut, 1960. — 348 c.

OK Hb IBDYVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:88577

2. 'muzoypr, B.JI. COophuk 3ama4 mo obmemMy kypey ¢usuku [Teker]: [B 5 KH.]

KH. 5 . ATomHas ¢usnka ; Pusnka sapa u dnementapabix gactur / [B. JI. ['ua30ypr, JI.
M. JleBun, M. C. PabunoBu4 u ap.]| ; noa pea. . B. CuByxuna. — M. : ®uzmartnut, Jlans,
2006. — 183 c.

OK Hb JIBDY:

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

3. CaBenbes, U.B. CoopHHUK BOITPOCOB U 3a1a4 110 o01iei ¢pusnke [Tekct]: yaeOHoe
nocobwue mis By30B / U. B. CaBenbeB. — CII0. : Jlanb, 2013. — 288 c.

OK Hb /IBDY:

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

4. BuxMmaH, D. bepkieeBckuii Kypc pusuku [Tekcr]: [yaeOHOE pyKOBOICTBO] : Tep.

c anry. 1. 4 . KBanroBas ¢usuka / 3. Buxman. — M. : Hayka, 1986. — 391 c.

OK Hb /IBDY:

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

5. bopH, M. Atomuas ¢usuka[Texct]/ M. BopH ; niep. ¢ anri. O. U. 3aBbsisiosa, B.
I1. ITaBnoBa ; mpeaucn. H. H. boromo6osa. — M. : Mup, 1970. — 484 c.

3K Hb IBDY:

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

6. ®pumr, C.3. Ontuyeckue crektpbl atoMoB [Tekcr]: yueOnoe mocodue / C. .
Opur. — CII6. : Jlans, 2010. — 644 c.

OK Hb IBDY:

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

7. Iloptuc, A. bepriieeBckuii kypc ¢usuku. Ousnyeckas nadopartopus [Tekcr]:
[maGopatopHbIi TpakTUKyM] : Tiep. ¢ adri. / A. Iloptuc. — M. : Hayka, 1978. — 318 c.

DK HEB JIBDY:

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

8. lonpaun, JIJI. JlJaboparophbie 3ausatus mo ¢usuke [Tekcr]: yueOHoe mocodue

tst pusnyeckux cnenuanbHocTed By30B / [JI. JI. Tonpaun, ®@. @. Urommn, C. M. Kozen
u ap.] ; mox pen. JI. JI. Tonpnuna. — M. : Hayka, 1983. — 704 c.

OK Hb JIBDV:

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:694319&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:71222&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:304825&theme=FEFU

9. Knoii6ronb, ®@.K. ITocodue mist moBropenus ¢pusnku|[Tekcr]/ @. K. KHoli6ob ;
nep. ¢ Hem. A. B. bepkoa. — M. : Dueprousgar, 1981. — 256 c.

OK Hb JIBDYVY:

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

10. XmrobOep, K.-I1. KoncranTtsl 1ByXaTOMHBIX MoJieKys [Tekct]: [cripaBodHbIC
Matepuanbl| B 2 4. : 4. 1 . Monekynbl Ag2 — MoO ; 4. 2 . Monekynst N2 — ZrO / K.-I1.
Xbrooep, I'. I'epuoepr ; nox pen. H. H. Cobonena ; nep. ¢ auri. A. FO. Bonkoa. — M.:
Mup, 1984. — 408 c. ; 366 c.

OK Hb JIBDYVY:

http://lib.dvfu.ru:8080/lib/item?id=chamo:416034

http://lib.dvfu.ru:8080/lib/item?id=chamo:416035

Ilepeuyenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKALUMOHHON CeTH
«AHTepHeT»

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

2. Buneomnekmun:

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

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

4. Nntepuet-xypHan «IloctHaykay:

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

Ilepeyenb HHPOPMALMOHHBIX TEXHOJIOTHH
U MPOrPaMMHOI0 o0ecreyeHnst
[Tpu ocymiecTBiICHIN 00pa30BaTEIHLHOTO MPOIEcca TUCITUTIIIMHA PEeaTu3yeTCs C
HCIIOJb30BaHUEM dJIeKTpoHHOU cuctemMbl Blackboard JIB®Y, unentudukarop:
FU50702-011200.62-AF-01, pexxum mocTyIia — Mo maposito eIMHON yU4eTHOM 3arncu
JIBDY.

VI.METOJINYECKHE YKA3AHUA 110 OCBOEHUIO JUCHHUIIJINHBI
Tekyiias arrecrtauusi CTYACHTOB M0 JUCHUIUIMHE «ATOMHas (QuU3NKa»

MPOBOAUTCS B COOTBETCTBUM C JIOKAJbHBIMA HOpPMATUBHbIMU akTamu IBOY wu
SIBJISIETCS 00s3aTSIILHOM.

Tekymias arrectamnus MpoBOAUTCS B (OpMe Ompoca, 3alUThl JTa00OPaTOPHBIX
paboT W BBHINIOJHEHUS KOHTPOJIBHOW pPAOOTHI MO OICHWBAHUIO (HPAKTUUECKHUX
pE3ybTaTOB 00YUEHHUS CTYJACHTOB U OCYIIECTBIISETCS BEIYIIINM MPETogaBaTeIeM.

B pamkax nanHOM mUCHUIUIMHBI mpeaycMoTpeHo 90 yacoB caMOCTOSITEIBLHOM
paboThl, KOTOpass HeoOXouMa TIPU MPopabOTKe Marepuasa JeKiHil, 00paboTke U


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:416035&theme=FEFU
http://www.coursesite.com/
http://www.univertv.ru/video/fizika/atomnaya_fizika/?mark=science
http://www.science20.com/
http://www.novayagazeta.ru/society/54213.html

oopmiileHUM pe3ynbTaTOB M TOArOTOBKE K 3allluTe JabopaTopHbIX padoT,
MOJIFOTOBKE K KOHTPOJIBHOU paboTe, 3a4ETy, IK3aMEHYy .

B camocrosTensHyo paboTy Mo AWCIUIUIMHE «ATOMHAs (PU3HMKA» BKIIFOYCHBI
CJIETyIOLIME BUBI IEATEIbHOCTH:

— IOUCK MH(OPMALIMK IO TEMaM JJIsi CAMOCTOSITEIBHOTO U3yUEHUS;

— pa300p TEOPETUUYECKUX ACIIEKTOB, 00pabOTKa U OPOpPMIIEHHE PE3YIbTaTOB U
[OJIFOTOBKA K 3alIMTE1a00paTOPHBIX padoT;

— IOATOTOBKA K TEKYLIEMY M IIPOMEKYTOYHOMY KOHTPOJIIO.

J11s1 3aKperuieHnsl HaBBIKOB M 3HAHMM CTYIEHTA, MMOJTYyYEHHBIX Ha TJa00OPaTOPHBIX
U JIEKIMOHHBIX 3aHATHUSX, CTYAEHTY B TE€UEHUE Kypca HEOOXOIMMO MPAaBUIIBHO
00paboTath U 0OPMUTH TAaHHBIE U 3AIUTUTH OTUYETHI MO JAOOPATOPHBIM paboTam.
Jj1s 3TOr0 HEOOXOIMMO HUCIIONIB30BATh BCE MTOJIYUECHHbIE 3HAHUSI U YMEHMUSL.

CryaeHTy crieayer TINATEIbHO IUIAHWPOBAaTh M OPraHM30BBIBAaTH BpeEMH,
HEOOXOauMOe JUId HW3Yy4YeHMs] JUCUUIUIMHBL. ~ HemomycTumo — OTKiIaabIBaTh
O3HAaKOMJIEHUE C TEOPETHUYECKOM YacTbio M O(QOopMIIEHHE J1abOpaTOpHBIX padoT,
MOCKOJIBKY 3TO HEMUHYEMO IPUBEAET K CHIOKEHUIO KaUeCTBAa OCBOEHUSI MaTepuara.
Bce Buapl paboT MO AHUCHMIUIMHE PEKOMEHIYETCS! BBINOJHATH MO KaJeHAAPHOMY
IJIaHy, npuBeaeHHOMY B [Ipunoxenun 1.

VII. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHUE
JANCHUITIJIMHBI

Jl71st ocymiecTBiIeHHUsT 00pa30BaTENIBHOTO MPOIEcca MO JUCIUIUIMHE « ATOMHAs
bu3nKa»HeoOXoIuMa MYJIbTUMEAUIHAS ayaIuTOopus C AOCKOH(IMOO MNepeHOCHOM
IPOEKTOP), HOYTOYK.

Jlst MIPOBEICHMUSI 71a00paTOPHOTO MpaKTUKyMa UCITOJTB3YETCS
CHieUAJIM3UPOBAHHAs JIabopaTopusi aTOMHOM (DU3MKH, OCHAIIIEHHAs KOMILJIEKTOM 16
YCTaHOBOK JIJIs1 BBITTOJTHEHHSI Ja00PATOPHBIX Pa0dOT, U3 KOTOPBIX eBATh (NeNel, 2, 3,
5, 6,9, 11, 12, 17) npousBoacTBa repmanckoii ¢upmer Phywe, nse (NeNe 7, 8)
npou3BojicTBa Pocyunpubop u mectsb padot (NeNe 4, 10, 13 — 16) camocTosTeIbHON
coopku Ha kadeape B JIIBI'Y-JIBDVY.



PABOTHBI OBYUYAIOLINXCA
10 AMCHUIUINHEe «KATOMHAA pusuka»
Iinan-rpaduk BHINOJHEHHUSI CAMOCTOSITEIbHON PadoThI N0 JTUCHUIJINHE

Hpunoxenne 1
YUYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSTEJIBHOU

IIpumepHbIe
Ne | Jlara/cpokn HOPMBbI ®opma
n/ | BblNoJIHeHHsI| Bua camocTosiTeJibHON padoThI BpeMeHM Ha KOHTPOISI
n , HeJeas BLINIOJIHEHHE,
gac
1 1 Pabora ¢ KOHCIEKTaMU JIEKIIUH. 25 KomnokBuym
Pemenue qoMamnux 3agad ’
Pa0ora ¢ KOHCIEKTaMU JIEKIIUH. DIIEKTPOHHBII
9 2 IloaroroBka u JUCTaHIIHOHHOE 25 TECT-AOIYCK K
MOJIyYEHHUE JOIYCKa K BBIIOJIHEHHUIO BBIITOJIHEHUIO 1
paboThI paboThI
Pabota ¢ koHCTIEKTaMH JISKITH. TpeHnpoBOYHBII
IloaroroBka MMUCHEMEHHOT'O OTYETa O 3JIEKTPOHHBIN
11a0.paboTe, OTBETHI Ha tect Ne 1.
3 3 KOHTPOJIbHBIE BOIIPOCHI TI0 TEOPUU 2,5 Komnoksuym.
IInceMeHHBIN
OTYET O
nab.pabote
PaboTa ¢ KoHCIEKTaMM JICKIUH. 3a4yeTHBIN
IloaroroBka 1 TMCTaHIIMOHHOE 3JICKTPOHHBIN
MOJIyYE€HHUE JIOITYCKA K BBINOJHEHHIO tect Ne 1.
4 4 paboThI 2,5 ONEKTPOHHBIN
TECT-AOIYCK K
BBITTOJIHEHUIO 2
paboThl
PabGora ¢ KoOHCITEKTaMH JICKITHH. KomnokBuym.
IToaroroBka MUCHLMEHHOI'O OTYETA O Bri6opounas
1a6.paboTe, OTBETHI HA IIPOBEPKA
5 5 KOHTPOJIBHBIE BOMIPOCHI TIO TEOPUH 25 JIOMAaITHHX
’ 3a71a4.
IInceMeHHbBIN
OTYET O
nab.padote
Pabora ¢ KOHCIIEKTaMU JIEKIIUH. DIIEKTPOHHBIN
IloaroroBka Kk caMOCTOSITECIBHOM TECT-AOIYCK K
6 6 pabote Ne 1. [ToaroroBka n 2,5 BBIMTOJTHEHUIO 3
JUCTAaHIMOHHOE MOJyUYEHUE paboTHL.
JIOTTYCKa K BBITIOJTHEHHIO PAOOTHI
PabGota ¢ KOHCITEKTaMHM JICKIUH. KonnoxkBuym.
v v ITonroroBka NMMCEMEHHOTO OTYETA O 25 IInceMeHHBIN
nab.paboTe, OTBETHI HA ’ OTYET O
KOHTPOJIbHBIE BOMPOCHI TI0 TEOPUHU nab.pabote
8 8 Pabora ¢ KOHCIIEKTaMH JEKIIUH. 25 DNEeKTPOHHBIM

HO)IFOTOBKa N AUCTAHIITMOHHOC

TECT-JIONYCK K




MOJTyY€HHUE JOIMYCKa K BBITIOJHEHHUIO BBITIOJIHEHHIO 4
paboThl paboThl
TpeHUpOBOYHBIN 3JIEKTPOHHBIN Kosnoxsuym.
tecT Ne 2. I[Toaroroska ITuceMeHHEbIN
9 9 MMCBMEHHOTO OT4YeTa o J1abd.padore, 2,5 OTYET O
OTBETHI HA KOHTPOJIbHBIE BOITPOCHI nab.pabote
110 TEOpUU
3a4eTHBIN 2JIEKTPOHHBIN TecT No 1. DIIEKTPOHHBIN
10 10 [ToaroroBka u TMCTaHIIMOHHOE 25 TECT-AOIYCK K
MOJIyYEHHUE J0IYCKa K BBIIIOJHEHHUIO BBIIIOJIHEHHIO 5
paboThI paboThl
Pabora ¢ KOHCIIEKTaMU JIEKIIUH. KonnokBuym.
1 11 [ToaroroBka MMCbMEHHOTO OTYETA O o5 [TuceMenHbI
11a0.paboTe, OTBETHI Ha ’ OTYET O
KOHTPOJIbHBIE BOIPOCHI 10 TEOPUU nab.padote
Pa0ora ¢ KOHCIEKTaMU JIEKIIUH. DIIEKTPOHHBIN
12 12 [ToaroroBka u TMCTaHIIMOHHOE 25 TECT-AOIYCK K
MOJIyYEHHUE JOIYCKa K BBIIOJHEHHUIO BBIIIOJIHEHUIO 6
paboThI paboThI
PaGora ¢ xoHCTIEKTaMH JIEKLIUH. KonnokBuym.
13 13 [ToaroroBka MMCEMEHHOTO OTYETA O 25 [TuceMenHbI
11a0.paboTe, OTBETHI Ha ’ OTYET O
KOHTPOJIbHBIE BOIPOCHI 10 TEOPUHU nab.padote
PaGora ¢ xoHCTIEKTaMU JIEKLIUH. KomnokBuym.
[ToaroroBka u TMCTaHIMOHHOE ONEeKTPOHHBIN
14 14 MOJIy4E€HUE JAOIMYCKa K BHIMOTHEHHIO 25 TECT-JIOMYCK K
paboTsl BBITIOJIHEHHIO 7
paboThI
TpeHupOBOYHBIN 3IEKTPOHHBIN Komnoksuym.
tecT Ne 3. [Tonroroska [TucpmenHbIi
15 15 MUCBMEHHOT0 0TYeTa o J1ab.padoTe, 2,5 OTYET O
OTBETHI HA KOHTPOJIbHBIE BOIPOCHI na0.pabote
110 TEOpUU
3aueTHbIN ANEeKTPOHHBIN TecT Ne 3. ONEeKTPOHHBIN
16 16 [ToaroroBka u TMCTaHIMOHHOE 25 TECT-AOIYCK K
MOJTy4eHHUe JOMyCKa K BHITIOJHEHUIO BBHITIOJITHEHHIO 8
paboThI paboThI
CeMecTpOBBIil 2JIEKTPOHHBIHN TECT. KomnokBuym.
17 17 [ToaroroBka MUCbMEHHOTO OTYETA O o5 [IucemenHbI
na6.paboTte, OTBETHI HA ’ OTYET O
KOHTPOJIbHBIE BOIIPOCHI IO TEOPUH nab.pabote
18 1-18 IToxroroska k 3a4éry 25 3auéT
19 1-18 [ToaroroBka K 3K3amMeHy 27 JK3aMeH

XapakTepucTHKA 3aJaHUH VISl CAMOCTOATEILHON PadoThl 00y4al0UUXCHa 1
MeTOAUYeCKHEe PEKOMEH/IAIMHU 10 UX BbHINOJHEHHIO
B pamkax maHHOW JUCIUIUIMHBI MPETyCMOTPEHO 29 4acOB CaMOCTOSITEIbHOMN
paboThI, KOTOpasi HEOOXoAMMa MPHU MPOpPabOTKEe MaTepHuana JEeKIui, o0paboTke U
opopMJIEHUU pe3yJbTATOB M TMOATOTOBKE K 3amure JabopaTopHBIX padoT,
MOJIFOTOBKE K KOHTPOJIBHON paboTe, 3a4ETyY, IK3aMEHY.



B camocTosATenpHYI0 paboTy N0 IUCHUIUIMHE «ATOMHAs (QU3UKa» BKIIIOUEHBI
CJICYIOIINE BUJIBI JCSITEIIbHOCTH:

— MOUCK MH(OPMALIUY TTO TeMaM JJIsi CAMOCTOSITEIbHOTO U3yUCHUSI;

— pa30op TEOPETUUYECKUX ACIEKTOB, 00paboTka U opopMIIEHHE PE3yIbTaTOB U
MOJITOTOBKA K 3alllUTE Ja0OpPaTOPHBIX padoT;

— MOJTOTOBKA K TEKYIIEMY U MIPOMEXYTOYHOMY KOHTPOJIIO.

J1J14 3aKperuieHns HaBBIKOB M 3HAHUH CTYJIEHTAa, IOJYyYEHHBIX Ha TaOOpPaTOPHBIX
U JICKIIMOHHBIX 3aHATHSX, CTYJCHTY B TEUCHHE Kypca HEOOXOAUMO MPAaBHIIBHO
o0paboTaTh U OPOPMUTH JIAaHHBIC W 3AIUTUTH OTYETHI MO JAOOPATOPHBIM paboTaM.
J1j1st 5TOTO0 HEOOXOIMMO HCIIONIB30BATh BCE MOJYICHHBIC 3HAHUS U YMCHHSL.

CrynmeHTy ciemyeT TIIATeTbHO IUTAHUPOBAaTh W OPTaHU30BHIBATH BpPEMS,
HEOOXOaMMOe Ui HW3YYCHHs] JUCHUIUIMHBL. ~ HemomycTMMO  OTKIJIaJIbIBaTh
O3HAaKOMJIEHUE C TEOPETHUYECKOM YacTbio M O(QOopMIIEHHE JabOpaTOpHBIX padoT,
MOCKOJIBKY 3TO HEMHHYEMO TPUBEET K CHIDKEHUIO Ka4eCTBa OCBOEHUSI MaTepHara.
Bce Bumbl paboT Mo AMCHMILIUHE PEKOMEHIYETCS BBITIONHATH MO KaJCHIAPHOMY
TUTaHy .

KonTpoJsbHBIE BONIPOCHI K J1a00paTOPHBIM padoTam

DJEeKTPOHHBIC TECTHI JJISl JIOMYyCKA K BBIMOJHEHHUIO JIA0OPATOPHBIX PabOT
CYIIECTBYIOT TOJBKO B JJIGKTPOHHOM BHJIC W Pa3MEIICHbl HA CTPaHHIE Kypca B
Blackboard. Kaxp1ii n3 Takux T€CTOB COACPKHUT OT 8 710 20 BOIPOCOB Pa3HBIX THUIIOB,
B TOM YHCJIC MHTEPAKTUBHBIC BOMPOCH C UMHUKEBBIMU (haiilaMu — JJIsl IPOBEPKU
3HAHHUS 3JCMEHTOB  YCTPOWCTBA, TMPHUHIUIIOB U NPHEMOB pabOTBl  Ha
IKCIIEPUMEHTATIBHOM YCTAaHOBKE, METOAUK MIPOBEICHHS U3MEPCHHUI.

TpeHUpOBOYHBIC U 3a4ETHBIC TECTHI IO KAXKIOMY MOJYJIIO, & TAK)KE UTOTOBBIH
CEMECTPOBBIN TecT, hopMmupyroTcst cuctemorn LMS u3 o6mero myna. [Ipu kaxkmoit

IOIIBITKC AJIA CTYACHTAa I'CHCPHUPYCTCA HOBBIN I/IHI[I/IBI/II[VEU'IBHBII\(JI TCCT M3 IIyJia II0

naHHOU Teme. KomuecTBO BO3MOKHBIX MOTIBITOK OOBSIBIISICTCS CTYJICHTaM 3apaHee
(uamre Bcero, 3).

TpedoBaHus Kk npeAcTaBIeHUI0 U 0POPMJICHUIO Pe3yJIbTATOB
CaMOCTOATE/IbHON PadOThI
OT4Y€T 1O BBIMOJHEHHOM JIa0OpaTOPHOH pabOTE JOJIKEH COJIEPKATh CIICTYIOIINE
4yacTH: 1edb pabOThl, CYUIHOCTb METOJa, XOJ padoThl, TAOJIHUIy C MOJTYYEHHBIMU
HKCIIEPUMEHTAIbHBIMU JaHHBIMU, (OPMYJIbI U pacU€T (MTPU HEOOXOAUMOCTH ), BHIBOJ,
collepKallluii  pe3yibTaTbl HKCIEPUMEHTA, W CPABHUTEIBHYIO XapaKTEPUCTHKY
MOJIyYEHHBIX JTAHHbIX.

Kpurepuu onieHk# BbINOJHEHHUS CAMOCTOSATENIbHON PadoThI

3aumeno — nonyden B cucteme Blackboard momyck x xoHTposbHO# paborte,
paboTa BBINIOIHEHA, MNPaBWIBHO odopmieH oTuéT 1o mabopaTopHOil pabore,



3aKOHYEHHBIC ¥ BEPHO BBIMOJHEHHBIE PACcUEThI, IPABHIIbHBIC U TOJHBIE OTBETHI Ha
TEOPETUYECKHE BOMIPOCHI IO TeMe PadOTHI.

He 3aumeno — paboTa He BBIIOJIHEHA WIM OTUET COAEPIKUT CYLIECTBEHHBIE
omuOKku B OQOpMIICHHH, pPACU€Thl TPOBEACHBI HEBEPHO W/HIU COJAEpKaAT
CYILIECTBCHHBIE OIMIMOKH, HE JaHbl OTBETHl HAa TEOPETUYECKHUE BOMPOCHI MO TEME
paboTHI WM OHHU HE JOCTATOYHO TMOJIHBIE.



[Tpunoxenue 2

®OHJA OHEHOYHBIX CPEACTB
10 JUCHMIUINHE KATOMHASA (PU3UKA»

Hacnoptr ®OC
Kon u popmyauposka Otanbl GOPMHPOBAHUS KOMIIETEHIIMT
KOMIETeHI[HH
OIIK-1.1, 3Haer 0a30BbIe TEOpETUUECKUE 3HAHUS (DyHIaMEHTaIbHBIX
CnocoOeH NpUMEHSITh pazziesioB O0IIeH U TEOPETUICCKON HU3UKHU JIsT
0a30BBIC 3HAHUS B perieHus mpoecCUOHANBHBIX 3a71a4
obsactu (HU3MKO-
MaTeMaTHaCCKUX 1 Ymeer UCIIOJIb30BaTh 0a30BbIC TEOPETUYCCKUE 3HAHUSI
(MIM) ECTECTBEHHBIX (dbyHIaMEHTaIbHBIX Pa3/IesioB O0MIeH 1
HayK B cepe cBOei TEOPETUYCCKON (DU3UKHU TS PEIICHHS
npohecCHOHaANbHOM npodeCCHOHATBHBIX 3a1a4
JIESITCIIBHOCTH;
Bnageer | mpuemamu MCIIOJIB30BaHUS 0A30BBIX TCOPETHUECKUX
3HaHWH (pyHIaMEHTaIbHBIX Pa3/IeNIOB OOIIEH 1
TEOPETUICCKON (DU3HKU JIJIST PEIICHHUS
npoeCCUOHATILHBIX 3a/1a4
YK-1.1, 3Haer Pome u 3Hauenwe wuHpoOpManuu, HWHPOPMATH3ALUU
Onpexnenser poiib oOriecTBa, MHHOPMAIIMOHHBIX TEXHOJIOTHIA
3HAYCHHC Vmeer SKCIUIYyaTUPOBATH TEOPETHYECKHE OCHOBBI
HHpopMaLH, MH(OPMAILIMOHHBIX MTPOLIECCOB MPEOOPa30BaAHU
UHpOpMATHU3ALIUU HH(OpMaLH
o011ecTBa,
MH(OPMAIOHHBIX Bnageer | TeopeTnmueckumu OCHOBaMH WH()OPMAIIMOHHBIX
TEXHOJIOTHUH, MIPOILIECCOB MpeoOpa3oBaHusl HHPOPMAIHH
UCTIOJNTB3YET
TEOPETUYECKIE OCHOBBI
UH(POPMAIMOHHBIX
MIPOIIECCOB
npeoOpazoBaHus
uHpOpMaLun




No | Konrtponupyemsie Kopp! 1 sTamnst OueHouHbIE CpeiCcTBa
n/m | pa3gensl / TeMBI ¢dbopmupoBaHus TEKYIIHI KOHTPOJIb IIPOMEXYTOYHAA
JTUCHUTIITUHBI KOMITETEHITU I arrecTanusd
1 Paszen | VIIK-1.1 | 3Haer Omnpoc (VO-1), Bompocsr k
Ko1oKkBHyM (YO-2), sk3ameny Ne 1-10
OCHOBBI aTOMHOM tect ([TP-1)
pusuku yMeeT Brimonigenue u 3ammra
n1abopaTopHbIX padboT Ne
2-4,9, 11-13,15 (ITP-6),
(YO-1)
Brnaneer | KonTpoawsHas pabora
(TTP-2)
2 Paszen Il YK-1.1 | 3nHaer Omnpoc (VO-1), Bormpockr! k
KostokBuyM (YO-2), sk3ameny Ne 11-24
dwusmuKa aTOMOB U tect (I1P-1)
MOJICKYJI yMEET Brimonnenue u 3aluTa
nabopaTtopHbIX paboT Ne
1,4-8, 10, 14, 16, 1711P-
6), (YO-1)
Brnageer | KonTpoawpHas pabora
(TTP-2)
HIxana oueHuBaHus YPOBHA ¢POPMUPOBAHHOCTH KOMIIETEHIIM A
Kon u Jranbl GOpMUPOBAHUA KOMIIETEHUMU | KPUTEPUM NOKAa3aTeJn
¢opmynupoBka
KOMITETEHI[UH
CYIIIECTBEHHBIE 3HaHMe OCHOBHBIX CnocoGHOCTD
3aKOHOMEPHOCTH 3aKOHOB 001Iel HaICaTh 3aKOH,
BO3HUKHOBEHUS U buzukw, OOBSICHUTH €T0, U
pa3BUTHUA QJICKTPOAUHAMUKHU, MNPpUMEHUTD IJIA
(GyHIAMEHTAJIBHBIX | KBaHTOBOM peleHus
3HaeT (bu3nIecKHuX MEXaHHKH, aTOMHOI | MPaKTHYECKHX 3a/1ad.
VIIK-1.1 (moporoBsIit TEOPHii; OCHOBHEIC | W SACPHOH QU3HKH.
CITOCOOHOCTBIO YPOBEHB) MIPUHLIUIBI U Nwmethb
UCIIONB30BAaTh COOTHOLICHHS, HpEICTaBICHHE O
OCHOBHBIE 3aKOHbI KOTODBIE BBITEKAIOT | CTPOCHHE BEIIECTBA,
€CTeCTBEHHOHAYYH U3 OKCIIEPUMEHTOB | (hopmax
BIX JUCLUIUIAH B aTOMHOH (U3UKH. OpraHU3aIin
npodeccnoHambHOM MaTepHH.
JACATCIBbHOCTH, COCTaBUTH YMCHHUEC HAa OCHOBE CIIOCOOHOCTH PEUINTH
MIPUMEHSTH METOBI ypaBHEHHS IS 3aKOHOB aTOMHOM 90 % 3anmau B oOmacTu
MaTEeMaTUIECKOro NIPOCTENIINX ¢u3uKN pemaTh aTOMHOHN (U3UKH
aHaIM3a u yMeeT CIlyyaeB MOBEACHUS | 3a[a4u;
MOJICITUPOBAHUS, (IpoIBUHYTHIIA) HAHOYACTHII, IKCHIEPUMEHTATBHBIX
TEOPETHICCKOTO U HONYYHTh U JaHHBIX
IKCIIEPUMEHTATIBHO MPOAHAITU3UPOBATh
IO UCCIICA0BaHHUS UX peuieHHs.
npUeMaMH BBIBOJA | yMEHHE CIIOCOOHOCTB IIPOBECTH
OCHOBHBIX UCIIONB30BaTh bu3nueckuit
BIaJIeeT COOTHOLICHHI METOZBI U IPHEMBI IKCIIEPUMEHT U
(BBICOKIA) MEXIY [IPOBEJICHUS OCYLIECTBUTH
¢$u3nIeCKUMHI ¢u3ugecKkoro 00paboTKy
BCIIMYMHAMHAN OKCIICPUMECHTAJIbHBIX




CJICAYIOIIHnE 13

OKCIICPUMEHTA U

JaHHBIX; HAYYHO

MOCTYJIATOB TEOPUHU | CIOCOObI 00pabOTKU. | 0OOCHOBBIBATH
WM U3 Pe3yJIbTaTOB TMPUHUMAEMBIC METO/IbI
9KCIICPUMCHTA, pelieHus
METOJaMHU npoQeCCUOHATBHBIX
BBIUUCIIEHUS C 3a7a4
Tpebyemoit
CTEIEHBIO
TOYHOCTH.
3HaHHE OCHOBHBIX Cr1ocoOHOCTB
XapaKTEePUCTUK HaIKMCaTh 3aKOH,
SICPHBIX M3IY4YCHHUH, | OOBSCHHUTH €ro, U
byHIaMEeHTaTbHBIX MIPUMEHUTD 3HAHUS B
OCHOBHBIE .
OCHOB CTPOCHHUS MPaKTUYECKOM
9KCIICPUMCHTHI,
BEILECTBA; JEATEILHOCTHU ISt
WLTIOCTPUPYIOIINE
3HAET MPHUHITUTIOB PEIICHUs TUTIOBBIX
. MPUPOJY OOBEKTOB .
(TIOporoBsIi N KBaHTOBOI 3a7ad4.
U SIBJICHUI
YPOBEHbB) MEXaHUKH,
HAHOMHUPA, 2
ypaBHEHHUIA
MOPSIIKK BEJIMYHH B
MPUBJIEKACMBIX LIS
aTOMHOM MHDE.
OIUCAHUs
MPOXOXKICHUS
M3NTydYeHui depes
BEILECTBO.
obpatarhscs ¢ YMeHue periathb CMOCOOHOCTPD PELINTh
IK-3 000py10BaHUEM MIPUKJIAJHBIC U 90 % mpuKIaTHBIX U
(busndeckoi TEOPETHYCCKHE TEOPETUUCCKUX
TOTOBHOCTBIO K
POBECHHIO nabopaTopuu; s epHO-(HU3NICCKHC SICPHO-(HU3NICCKUX
cpianecmx MIPUMCHSTh 3a7a4uu, IPOBOTUTH 3a7a4; CIIOCOOHOCTE
TEOPETUICCKHC ¢busuyueckue CaMOCTOSITENHHO
SKCIICPUMEHTOB I10
N 3HAHUS K PCIICHUIO | SKCIICPUMCHTHI B BBIITOJIHUTH
3aJaHHOMN yMmeeT .
. MIPAKTHICCKUX U naboparopuu ¢busnueckuit
METOIHKE, (TIpOTBUHY THIHA)
HAYYHBIX 337134, IKCIIEPUMEHT,
COCTaBJIECHUIO
[IOHUMATh,
OIUCaHUsA
H3J1arath U
MPOBOIUMBIX
. KPUTHYECKH
HcCaeI0OBaHui U
aHAIM3UPOBAThH
aHau3y
o01IehU3nIeCKyI0
pe3yabTaToB
UH(OpMALHIO.
METOIUKAMHU Brinonnenue Cr1ocoOHOCTH
MaTeMaTHYeCKO CaMOCTOSITEILHO M obpaboTaTh
00pabOoTKM JIaHHBIX, | PaOOThI C y4eOHOU M | MOJIy4YEeHHbIC
OIICHKHU YHCJICHHBIX | HAY4YHOM, JKCIICPUMCHTAIbHBIC
3HAYEHUNI CIPaBOYHOMN JIAHHbBIC U MPEJICTABUTh
XapaKTePHBIX nutepatypoil. Pabora | ux B opme oruera;
BEJIMYUH IS ¢ OoTKpbIThIME 0a3amu | CIOCOOHOCTD
BJIAZEET KOHKPETHOT'O JIAaHHBIX, MPEACTaBUTh
(BBICOKHIA) COCTOSIHUS MPE/ICTABICHHBIX B WH/IUBHyATbHbBIC
YACTULIEI; cetu MHTEpHET. JIOKJIAbI [10 TEMaM
METOIUKAMU CaMOCTOSITENNBHBIX
00paboOTKN JaHHBIX pabor.
C IIOMOIIIBIO
COBPEMEHHBIX
KOMIIBIOTEPHBIX

TEXHOJIOTUH.




MeToauveckue peKOMEHAALNH, ONpeeAIue Mpoueaypbl OlleHUBAHUS
pe3yJIbTATOB OCBOCHMSIAM CLUTLIUHBI
[IpomexxyToUHas aTTecTalus MO JUCITUTIINHE «ATOMHAS (PU3HUKA» MPOBOIUTCS
B COOTBETCTBUM C JIOKQJIBHBIMH HOPMAaTWUBHbIMM akTamu JIBOY wu sBisercs
00s13aTENLHOM.
I[To pe3ynbpTaTam BBITIOJIHEHHS BCEX JTAOOPATOPHBIX pabOT, CAa9M BCEX OTYCTOB
U TEOPETUYECKOTO MaTepuaja Mo TeMe J1abopaTOpHBIX pabOT CTYIEHT MOJIy4yaeT
JIOITYCK K DK3aMEHY.

OueHovHbIe CPeACTBA ISl IPOMEKYTOYHOM aTTecTAlluU
1.9x3amen
Bonpocut k Ixk3ameny

1. Mznyuyenue abcomotHo u€pHoro Tena. dororddexr.

2. Mogenn cTpoeHHs aroma. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax.
KoMOuHaImOHHbIN TPUHIIUIL.

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

4. OnbiTel @panka u ['epia.

5. Iloctynatel bopa. DnementapHass OOpoBCKas TEOpUsl aroMa BOJOPOJA.
[IpyHIMIT COOTBETCTBUS.

6. Bomopoaomnono0Heie aTOMBI. 3aBUCUMOCTb JHEPreTHUYECKUX YpPOBHEH H
MIOJIOXKEHUS CIEKTPAJIbHBIX JIMHHUM OT 3apsja U Macchl sapa.

7. I'nniotesa ne bpoiinsa. Onwitel [IpBUccona u J[xkepMmepa.

8. Ilpunnun HeonpeaeneHHOCTH. COOTHOILIIEHUE HEOTPEIETIEHHOCTEH.

9. YpaBuenue llpeaunrepa. CMbICT ICU-QYHKITAH.

10. DnexkTpoH B MPSIMOYTOJIBHOM MOTEHIIHATBEHOH siMe. KBaHTOBaHME SHEPTHH.

11. Unes pazaeneHus NepeMEHHbIX NP peleHnn ypasHeHus: Lpeaunrepa ams
atoma Bonopozaa. IIpoucxoxxneHue KBaHTOBBIX uuces. OOmas XapakTepUCTHKA
COOCTBEHHBIX BOJHOBBIX (DYHKIIHIA.

12. CiekTphl IIETOYHBIX MeETa/IOB. Mojenn aromMa ¢ OJHMM BHEIIHUM
AIIEKTPOHOM.

13. CnexTpasbHble CepUr B CHEKTPaX aTOMOB IIEJTOYHBIX METAJLIOB.

14. MynbTUIIETHOCTh CIIEKTPOB U CIUH AJIEKTPOHA.

15. Pe3ynbTUpyOMUii MEXaHHUYECKHMI MOMEHT MHOTOXJIEKTPOHHOIO AaTOMa.
O0603HaYeHHsI ATOMHBIX COCTOSIHUM.

16. [IpocTpaHCTBEHHOE KBAaHTOBAHHUE.

17. MarHuTHbII MOMEHT aToMa.

18. D¢ dexTr 3eemana u tapka.

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

20. ITpunuun ITaynu. Ilopsimok 3amojgHEHUs 3JIEKTPOHAMHU SHEPreTHUYECKUX
COCTOsIHMM B atroMax. [lepuoaunyeckas cucrema 35eMeHTOB MeHaeneena.

21. PeHTreHOBCKHUE CIEKTPHI.



22. IIpocTble MOJIEKYJIbI U MX CIIEKTpalibHbIEe CBOMCTBA. BpalarenbHbie ypoBHH
U TIEPEXO/IBI.

23. IIpocTbie MOJIEKYIIBI U X CHIEKTpalibHBIE cBolicTBA. KonebarenbHbIe ypOBHU
U TIEPEXO/IBI.

24. CrioHTaHHOE U BBIHYXJICHHOE M3ITydeHue. Jlazeprr.

Hpumep IK3AMEHAUUOHHO20 ounema

buner Nel

3aganue 1

Nznydyenne abconmroTHO u€pHOTro Tena. PotorhdexT.

3ananue 2

CriekTpasibHBIE CEpUH B CIIEKTPaX aTOMOB IIEIOYHBIX METAJUIOB.

Kpumepuu OUECHKU K IK3AMENY

Ommemxa "Omauyno”

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

2. Matepual MoHST U U3y4eH.

3. Marepuan W3JIOKEH B ONPENCIICHHON JOTHYECKOW TOCIeA0BaTeIIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSTEIBHBIM.

Ommemxka "Xopowo"

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

5. JlomymieHsl 2-3 HeCyleCTBEHHBIEC OMIMOKH, UCTIPABIICHHBIE TI0 TPEOOBAHUIO
npenojaBaresis, Ha0Jro1anach "MmepoxoBaToCcTh" B U3JI0KEHUN MaTepuaa.

Ommemxa "Yooenremeopumenvro"

1. Y4eOHbIit MaTepuai, B OCHOBHOM, M3JIOXKEH TIOJIHO, HO TMPU 3TOM JOIYIICHBI
1-2 cymiecTBeHHBIEC OIITHMOKH.

2. OTBeT HEMOJHBIA, XOTS U COOTBETCTBYET TpeOyemoil IIyOHMHE, MOCTPOCH
HECBSI3HO.

Ommemxka "Heyodosnemeopumenvro"

1. He3nanue miu HermoHUMaHue OoJbIel niu HanboJjee CyIeCTBeHHON YacTu
y4eOHOro Marepuania.

2. JlonyieHbl CYyUIECTBEHHbIE OLIMOKM, KOTOpPbIE HE MCIPABISAIOTCS MOCIe
YTOUYHSIOIIMX BOIIPOCOB, MaTEPHAIT U3JI0KEH HECBSA3ZHO.



2.3a4ér
Bonpocul k 3auémy

3aueT BBICTABISETCS IO WTOTaM BBIMIOJHEHUS pPabOT U MPeNOCTaBJICHUS
CTYJCHTaMH MUCbMEHHON U YCTHON OTYETHOCTH IO COBOKYITHOCTH JTAOOPATOPHBIX
paboT, KOTOpasi MHAUBUAYadbHA NI KaXa0ro cTyjaeHTa. OTYETHOCTh MO TEOPUHU
KaXJ10M paboThl MpoxoauT B hopMe Oecespl (KOIOKBUYMa) B MaJIbIX MOATPYIIIax.
Bonpocs! o Teopun MpUBEACHBI B pa3niesie TeKylel arrectanuu « KomiokBuym» u
«3ammura 1a00paTOPHBIX PadOT».

Kpumepuu oyenxu x 3auémy

Ommemxka "Omauuno” ("3aumeno")

1. Jla" moHBINA U TIPaBUIIBLHBIM OTBET HA OCHOBE CAMOCTOSITEIIbHO U3y4YEHHOTO
MaTepHaia v MIPOBEICHHBIX paHee MPaKTUYECKUX padoT.

2. Marepua MOHAT U U3Yy4EH.

3. Marepuan HW3JI0KEH B OMNPENCICHHOW JOTWYECKON TOCIeI0BATCIIbHOCTH,
JUTEPATYPHBIM SI3BIKOM.

4. OTBET CaMOCTOSITEIbHBII.

Ommemka "Xopowo" (" 3aumeno)

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

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

Ommemxa "Yooenemsopumenvro” ("' 3aumeno)

1. Y4eOHbIii MaTepuai, B OCHOBHOM, U3JIOKEH TIOJIHO, HO TIPU 3TOM JOIYIICHBI
1-2 cyniecTBEHHBIE OIIMOKHU.

2. OTBeT HEMOJHBIA, XOTS U COOTBETCTBYET TpeOyemoil IIyOHMHE, MOCTPOCH
HECBSI3HO.

Ommemxa "Heyoosnemeopumenvno” ("He 3aumeno")

1. He3nanue win HeMOHUMaHWE OOJBINEH WM HauboJiee CyeCTBEHHOM YacTu
y4eOHOro Marepuania.

2. lonyiieHbl CYyUIECTBEHHbIE OUIMOKH, KOTOpPbIE HE HCIPABISIOTCS IOCHE
YTOUYHSIOIIMX BOIIPOCOB, MaTEPHaIT U3JI0KEH HECBSA3ZHO.

OueHoYHBbIE CpeICTBA Ul TeKYILel aTTecTaluu
Tekymass arrecTanusi CTYJACHTOB 10 JTUCHUIUIMHE «ATOMHas (usmka»
MIPOBOAUTCS B COOTBETCTBUM C JIOKAJbHBIMU HOpPMAaTUBHbIMU akTamu JIBOY wu
SBJISIETCS 00s13aTEBHOM.



Tekymas arrectanus NpoBoAUTCS B (oOpMe OIpoca, 3allUThl J1A0OPATOPHBIX
pabOT ¥ BBHINOJHEHHWS] KOHTPOJBHOW palOOTHl MO OLICHUBAHUIO (DAKTHUECKUX
pe3yJbTaTOB OOYUYECHHSI CTYAICHTOB M OCYIIECTBIISIETCS BEyIIUM MpernogaBaTesieM.

1. KosstokBHyM

Hpumepuble 60NPOCHI O memam

Bonpocel k KoJIOKBHYMY 1 110 Teopum

Ok~ wNE

DMIUPUYECKUE 3aKOHOMEPHOCTH B @TOMHBIX CIEKTPAX.

Omneitel Tomcona u TapTakoBcKoro.

Jloka3aTenbCTBO BOJTHOBBIX CBOMCTB JUJIsL OTJAEJIBHOTO 3JIEKTPOHA.
3aBHUCUMOCTB DHEPTHM aTOMa OT MACCHI U 3apsA0BOTO YUCIa SApA.
OmnbiTel Pezepdopra.

Bomnpocekl K KOJJIOKBHYMY 2 110 TeOpPUH

A W DN -

Craunonapnoe ypasHenue LlIpénunrepa.

CBOOOHBIN TEKTPOH.

DNEKTPOH B NPSIMOYTOJIBHOM MOTEHIIUATBLHOM sIME.

[Tpuniune! pemenust ypaBaenus [péaunrepa nis aroma BOI0po/Ia.

Bonpocsl kK KOJLUIOKBUYMY 3 IO TeOpUH

OOk wWhE

KBanToBbI€ uncna.

Kinaccuduxanysi COCTOSHUI 3JIEKTPOHOB B aTOME

[IpaBuna cioxeHns MOMEHTOB B MHOTORJIEKTPOHHOM aTOME.

Tunbl CBA3M MEXAY MOMEHTAMU.

[IpyHIMIBI 3aMOTHEHUS DJCKTPOHHBIX O0O0JOYEK B IEPUOAUYCCKOMN
CHUCTEME DJIEMEHTOB. DMIIMPUYECKHUE TTPABUIIA.

Kpumepuu OUEHKUu onpoca

Ommemka "3aumeno”

OTBeT MpaBUJIBLHO U MOJIHO OTPAXAET CoJIepKaHUe MPoOIeMbl IO BOIIPOCY.

Ommemxka "He 3aumeno"

OTBeT HE JaH WUJIU OH HE HOJ'IHBIf/i, COACPKUT CYIICCTBCHHEIC OIIIMOKHU.

2. 3ammuTa J1a00paTOPHBIX padoT

Bonpocut k 3awmume nadopamopuvix pabom
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JlabopaTtopnasi pab6ora Nel. [Iludpakuusi 3JIeKTPOHOB

. ChopmynupyiiTe runoresy u 3anuIInTe ypaBHeHue ne bpoitns.
. BeiBenute ycnmoBue bparra — Byneda (mudpaxius peHTTeHOBCKHUX JTyded Ha

KpHUCTaJLIE).

. B uém coctout cnoco6 Jlebas — llepepa?
. [Tonyuure padouyro dhopmyiy (7).
. OnummTe KpUCTAJUIMYECKYIO0 CTPYKTypy rpaduta. Kakue mmockocTu

y4acTBYIOT B (OPMHUPOBAHMM HMHTEP(PEPEHIMOHHBIX KOJIEl B JaHHOM
JKCIIEpUMEHTE?

. Kakue ycroBus onpenensitor HHTEeHCUBHOCTb KoJiel?

JlaboparopHast padora Ne2. Cepust basibmepa u onpeaesieHue MOCTOSIHHOM

Punbepra

1.
2.

oo

OObsICHUTE MPUHIINI JEHCTBUS TU(DPAKITMOHHOTO CIIEKTPOMETpA.

[ToyuuTe BeIpaXkeHue Jyist 3HEpruu En v sHepruM HOHU3AIMK aToMa BOJI0pOia
o Teopuu bopa jist kpy206six OpOUT B IPEATIOTOKEHUN OECKOHEUHO MAHCENLO20
a0pa.

. Kak u3mennrcs popmyna nis E,, ecnu macca siipa kKoHeuHa?
. [louemy B criekTpe razopa3psgHoi BOJOPOIHON TPyOKH HapsIAy C JIMHEHYaThIM

CHEKTPOM HaOII0JaeTCsl MOIOCATHINA CIIEKTP?

. Kakumn YCIOBUAMHU OIIPCACIIAIOTCA 3HAYCHUA I'PAHUYHBIX (MaKCI/IMEU'IBHBIX u

MUHUMAJIbHBIX ) YaCTOT B BUJMMOMN YacTH criekTpa (cepuun bambmepa)?

. Uto Ha3zbIBatoT 3Hepruei moHuzanuu? Kak M3MEHUTCS SHEpPrys MOHMU3ALNH,

€CIi  aToM  BOJOpPOJA  HAaxOOUTCSI B  BO30YKIACHHOM  COCTOSIHMH,
COOTBETCTBYIOIIEM TJIABHOMY KBAHTOBOMY 4YHCITy n = 37

. [lepeuncnure cnekTpaibHBIE CEPUM aTOMA BOJOPOAA.
. HazoBuTe 0CHOBHBIE HEIOCTATKU Teopun bopa.
. ChopMynupyiTe IPUHIIMI COOTBETCTBUS MPUMEHUTEIHLHO K MOJIETTH aTOMa.

JlaGopaTtopnass pabdora Ne3. CooTHoumeHHe  HeompeaeJeHHOCTeN

I'eiizen0epra

=

> wn

UTto Takoe KOpPIMyCKYISIPHO-BOJHOBOU ayanu3m?

3anuiuuTe ypaBHEHUE AJIs1 JUIMHBI BOJIHBI e bpois.

B dem 3akirouaercs NpuHIIMI HEoNpeaeieHHOCTH [ eizenbepra?

[Tonyuute cooTHOoweHue HeomnpeaeneHHocred (15) u dopmyny (18) wu3
yCJIOBHM Tu(pakium cBeTa.

[TomyunuTe COOTHOLIEHWE HEONPEAEICHHOCTEW JUIsl SHEPIMM WU BPEMEHH,
ucxons u3 popmysl (15).



6. [louemy mpoBepka COOTHOILIEHUS HEONPEIEIEHHOCTE TMpU MOMOIIU

Ja3epHOr0 W3IMyueHuss Oojee HalaexkHa, 4YeM Tpu paboTe C JpYyTrUMHU
HMCTOYHUKAMU CBETa (Hampumep, ra3opa3psiaHoi Jammoii)?

JlabGopaTopHuasi padora Ne4. OnpeesieHue yaeJJbHOT0 3apsiia 3JIeKTPOHA

1. Yo npencrasisier coOOH MarHETpOH?

2.

3.

Kak BBITISAAT TpaeKTOPUU 3JIEKTPOHOB MPHU PA3IMYHBIX 3HAUEHUSAX UHAYKLUU
Y TI0CJIE NIPEKPAILEHUS aHOJHOTO TOKA B KOAKCHUAJIbHOM JlaMIie?
OOBbsAcHUTE, TOYEMY YpaBHEHHUE ABM)KCHHUS SJIEKTPOHA B MOMEHT KacaHusl aHOIa
MO>KHO 3alKcaTh B BUIE

(mv?)

R = evB,, — ek,

Kakoit cmbIch 31ech nMeeT iepemenHas R?

4.

Kak cBsi3aHa BenM4MHA JIMHENHON CKOPOCTH U DJIEKTPOHA B MOMEHT “‘KaCaHHs
aHOJ1a C PA3HOCTBIO MOTEHLIMAJIOB MEXKy aHOIOM M KaroaoM U,? Jljid oleHKu
CKOPOCTH HY>KHO MMETh BBHJy, 4TO cuiia JlopeHlla He coBepluaeT padoThl,
IIOCKOJIBKY HAamnpaBJI€HA IMEPIECHINKYJSIPHO CKOPOCTH, a 3HAYUT, JHEPTHS
AIEKTPOHA U3MEHSETCS TOJBKO MO AEHCTBUEM IIEKTPUUECKOTO TOJIS.

. HOJIyLII/ITe BBIPAKCHUC I pacucTa YACIIBHOI'O 3apAaaa JJICKTpOHA, UCIIOJIb3YA

ypaBHEHHE MOMEHTOB JUISI €T0 JBH)KCHHS B MAarHeTPOHE (HaYaJlbHBIC YCIIOBHSL:
upu t=0,7r =1y, ¢ = 0):
e 8U, 1

m - B}?praz (1 B i)

>

2
Ta

. Kakoil puznueckuii cMbici UMEET KpuBas, oydeHHas B 3aanuu Nel?
. KakoB ¢usndeckuit cMpici 6e3pa3MepHOil KOHCTaHTHI K?

JlabopaTtopHasi padora NeS. ATOMHBIE CHEKTPBI [ABYXJIEKTPOHHBIX

cucrem: He, Hg

1.
2.
3.

Uto Takoe aToMHBIN ocToB? (3 Oaa)

Yro Takoe cniun? (2 6ana)

[IpuBenuTe Bce M3BECTHBIC BaM KBAHTOBBIE YUCIA, KAK C UX TTIOMOIIBIO MOYKHO
OXapaKTEepPU30BaTh COCTOSTHUE JIEKTPOHA B aTome? (4 Oara)

. Bexropnast momens artoma. IlpaBmio cnoxkenust mMomeHTOB. (OO0o03HaUYEHUS

aToMHBIX TepMOB. (10 6aoB)

. Uto Takoe mpaBwia otoopa? Ilepeuncaure npaBusia ordbopa s AUMOIBHBIX

MEePEX0JI0B B aTOMaX ¢ OJHUM BHEITHUM 3JIEKTPOHOM. (8 0asioB)

. I37105%kUT€ OCHOBHBIC IMPUHOUIIBI, PCTYIHUPYIOMIUC TOPAAO0OK 3aIllOJITHCHUA

QJICKTPOHHBIX 000/104YEeK B MHOT'O3JICKTPOHHBIX aToMax. HpI/IBeI[I/ITe



SMIUPUYECKUE NPaBUJIA, OOJIETYAIOIINE IPAKTUUYECKOE IPUMEHEHHE STUX
MPUHIKIOB (8 OaIOB).

7.Yto moapazymeBaeTcsi moj OOMEHHOHM »Hepruei, Kak MOXHO OLEHUTh €€
BEJIMYMHY U3 CIIEKTpa?

JlabopaTopHasi padora Ne6. 3akon Credpana-boasumana (Phywe)
1. Yto Takoe TeruioBoe wusnydeHwe? OT 4ero 3aBUCUT H3JIydyaeMmas TeJIOM

ANIEKTPOMArHUTHAS SHEPTUS?
. Kakoe teno Ha3piBatoT abcosntoTHO yepHbIM? CepbiM?
. B weM coctout 3axon Kupxroda s uzmydeHus?
. Urto onpenensier popmyna [Inanka?

g B WD

. Haiite omnpezneneHne aOCONIOTHOW MHTETPAJIbHOM CBETUMOCTU. B Kakux
eIMHULAX OHa u3Mepsaercs?
6. Chopmymnupyiite 3akon Ctedana-bonpiimana.

JlabopaTopnasi padora Ne7. 3akon Credana-boabumana (Pocyunpudop)
1. Yto Takoe TeruioBoe wusnydeHue? OT 4ero 3aBUCUT H3JIydaeMmas TeJOM

AIEKTPOMArHUTHAS SHEPTUS?
. Kakoe Teno Ha3piBatoT abcomoTHO YepHbIM? Cephim?
. B uem coctour 3akon Kupxroda nis uznyuenus?
. Urto onpenensier popmyina [lnanka?

o B~ WD

. Jlaiite ompeznenenne aOCONIOTHOM MHTETPAIBHOW CBETUMOCTH. B Kakux
€JIMHUIIAX OHA U3MepsAeTCs?
6. Chopmymnupyiite 3akon Credana-bonpimana.

JlaGoparopHasi padora Ne§. OnbiT @panka u ['epua ¢ HEOHOBOM JIaMIIOH
1. OnumwuTe TPUHIUIIUATBHYIO CXEMY SKCIEPUMEHTAIIBHOM YCTaHOBKM OMBITA

@panka u ['epna.

2. OObsicHUTE XapaKTep BOJbTAMIIEPHOW XapaKTEPUCTUKH B omnbiTe DpaHka U
I'epua.

3. JlokaxxuTe, 4TO MpH YNPYTHUX CTOJKHOBEHMSX 3JIEKTpPOHAa C aTOMOM rasa
DHEPIrHUs JIEKTPOHA MPAKTHYECKU HE MEHSIETCS.

4. Kak mposBisieTcsi KOHTaKTHasi pa3HOCTh MOTEHUUANOB B omnbiTe dpaHka u
I'epua?

JlaGoparTopHasi padora Ne9. Onpenesnenue nocrosuuoi Ilinanka B onbiTax
¢ BHelIHUM ¢oTodPpdexTom

1. Yto naspiBatoT BHEmHHM (potodddekTtom? OnuimuTe SBICHUE BHEIIHETO
doTtoaddexra. Uto Takoe BHyTpeHHUN HOTOIPDEKT?
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Kakue skcnepumentanbHbie (akThl (porodrddexkra HE MOKET OOBICHUTH
KJaccuueckas pusuka’?

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

Ot 4ero 3aBUCHT pabOTa BBIX0O/A AIEKTPOHOB U3 MeTaIIa?

Kak ompegnensercs kpacHas rpanuna (Gporodddexra, 4To OHa O3HAYAET U OT
YEro 3aBUCHUT?

N3 kakumx ¢usnueckux CcooOpakeHHH cleayeT paBeHCTBO (6) s
3aJIeP’KUBAOIIETO HATIPSKEHUS?

Kaxk yctpoen ¢oTosnemeHT?

JlabopaTtopnass padora Nel(. Ilpunumunbsl padoThl Jia3epoB M CBOMCTBA

JIA3C€PHOI0 U3J1YYCHUHA

1.

o 0k wh

CrioHTaHHOE, BEIHYXJACHHOE M3NTydeHue (MCIycKaHue U norioiieHue). CBsa3b
MeXIy Kodppuuuentamu DUHIITENHHA A1 3TUX npoueccos. (10 6amios)
WNuBepcus 3aceieHHOCTH, CIIOCOObI e¢ MoTyueHUsl (Hakauku). (6 6aJoB)
3akon JlamOepTa-byrepa-bepa. Kpurepun ero npumeHumocTtH. (8§ 6aioB)
VYcunenue uznydeHus B pesoHarope. Mojpl. (6 6aiioB)

CaoiicTBa J1lazepHOro usnydenus. (4 6anna)

[Tpuniun pa®oThI TeNUii-HEOHOBOTO JIa3epa, CXeMa SHEPreTHUYECKUX YPOBHEH.
(10 6annoB)

Kak OOBACHUTH HaMM4M€ €CTECTBEHHOW IIMPHUHBI CHEKTPAIbHBIX JIMHUN
HCXO/IS U3 COOTHOIIEHUS HeorpeaeaeHHocTen? (8 0aon)

JlaGoparopHas padora Nell. OnpenesieHne MMPUHBI 3aNPEIIEHHON 30HbI

repMaHus

1. Yto Takoe BaJIeHTHas 30Ha U 30HA POBOJIUMOCTH?

2. KakoBbl =~ OCHOBHBIE =~ OTJIMUMA  30HHBIX  CTPYKTYp  METaJIJIOB,

MOJIYTIPOBOJHUKOB U TUIJIEKTPUKOB?

Uto Takoe mupHrHa 3anpeiieHHON 30HbI?

4. Kak onpenenuTs cpeHee KOJINYECTBO FIEKTPOHOB B KBAHTOBOM COCTOSIHUN

C 3a/IaHHOM PHEprucii’?

Cdopmynupyiite 3akon OMa B qudpepeHunanbHoi 1 HHTErpaibHOU opMe.

Kak 3aBucAT OT TeEmIIEpaTypbl YAEIBHOE CONPOTUBICHUE W yJENIbHAs

MIPOBOANUMOCTB ITOIYTIPOBOJHUKOB?

Yrto Takoe COOCTBEHHBIN MOJTYNPOBOIHUK?

Yro Takoe sneprust Gepmu?

9. HapucyiiTe 30HHYI0 1UarpaMmy COOCTBEHHOTO MOJYIPOBOAHUKA, YKAKHUTE
JTHO 30HBI IPOBOJIMUMOCTH, ITIOTOJIOK BAJICHTHOU 30HBI, SHeprut0 depmu npu
HYJIEBOM TEMIIEPATYPE.

10.00bsicHUTE METOAMKY ONpEACNICHUs IIUPUHBI 3aMPEIIEHHON 30HBI
MOJIyITPOBOTHUKA T10 TIOJTyY€HHBIM B pa00TE IKCIIEPUMEHTAIILHBIM JTAHHBIM.

w

o

o

0o ~
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JlaGoparopHasi pabora Nel2. DiieMeHTAPHBII 3apsia ¥ onbIT MUJUIMKEHA
3anummre Gopmyny Ctokca.

VYkaxuTe Bce CHIIbI, ACHCTBYIONINE HA KAILIIO B paboueil kamepe.

B 4uém 3akirouaercs uaes onbita MummkeHa?

[TonyuuTte BeIpakeHHE IJI paauyca Karid B 3TOM 3KCIIEPUMEHTE.

N3n0%uTe OCHOBHBIE MPUHIMILI aHAIU3a SKCIEPUMEHTAIbHBIX JaHHBIX, Ha
KOTOPBIX OCHOBAHO U3MEPEHUE JIEMEHTAPHOTO 3apsija B OnbiTe MUIIIUKEHA.

JlabopaTtopnass padora Nel3. Cepus baabmepa B chnekrTpax

BOJIOPOIONOA00HBIX ATOMOB

1.

w

1.
2.
3.

[ToyuuTe BIpaskeHue aJis SHEPTUH En M SOHEpTHH MOHU3AIIUN aTOMa BOJIOpOa
no Teopuu bopa mns xpyeosvix OpOUT B TPEANONOKECHHH OECKOHEUHO
msicenoeo adpa (10 6anos).

Kak usmenurcs ¢popmyna nist E, , ecnu macca sinpa koneuna? (4 6asia)
[lepeuncnure cieKTpaIbHbIE CEPUU BOJAOPOIONOI00HBIX aTOMOB (6 0aioB).
Urto takoe m3zoronuueckuit casur? [lomyuure Gopmyiy juist pa3HOCTH JJIUH
BOJIH CIIEKTPAJIbHBIX TUHUN BOAOpOIa U AeiiTepus (8 6aninos)?

[lepeuucnute HenocTaTku Teopuu bopa (6 6aioB).

CdopmynupyiiTe npuHLIUI COOTBETCTBUSA (5 OaIoB).

JlaGoparopHasi pabora Nel4. CrieKTpbl aTOMOB 1IEJIOYHBIX META/LIOB
Kakue aTomMbl OTHOCAT K BOJIOPO0TIO100HBIM? (4 Gania)

Yro Takoe aToMHBIN 0cTOB? (3 Oania)

B yem ¢usnuecknii cmbicn nonpaBok a u o? [lokaxkure, kKakum 006pazoM
PacCMOTpPEHHE, YYHUTHIBAIOIIEE B3aWMOJCHCTBUE BHEIIHETO JJICKTPOHA C
OCTaJbHBIMU DJICKTPOHAMH B aToMe KaK Hehoabuioe B803MyueHue,
Hanazaroueecs Ha KyJIOHO8CKOe NPUMSANCEHUe AMOMHO20 0CMO8A, TIPUBOIUT K
BBIPOKCHHIO JIJIS DHEPTUH, AaHAJIOTMYHOMY BBIPAXEHHUIO ISl aTOMa BOAOPO/Ia
1)

R R

E ,=— —
n,l n+0)2 ngff (10 6amnnoB).

Uro Takoe criun? (2 Gaa)

[IpuBenuTe BCE M3BECTHBIC BaM KBAaHTOBBIC YHCIIA, KAK C UX MTOMOIIIBIO MOKHO
OXapaKTEePU30BaTh COCTOSIHUE AJIEKTPOHA B aTroMe? (4 Oaa)

BektopHas monens aroma. I[lpaBuno cnoxenus mMomeHTOB. OO03HauYeHHUS
aTOMHBbIX TepMOB. (10 6asoB)

Yrto Takoe mpasuia ordopa? Ilepeuncnute npaBuia ordopa A JUTOIBHBIX
MEePEX00B B aTOMAaX C OJTHAM BHEIIIHUM 3JIEKTPOHOM. (8 6aioB)



8. Kakue crekTpanbHble Cepuu HAOIIOAAOTCS B CIIEKTPaX aTOMOB IIETOYHBIX
MeTauioB? (8 6ayIoB)

9. M3noxuTe OCHOBHBIC TPUHIINIGI, PETYIHPYIONIAE TOPSAOK 3arOTHCHUS
AJIEKTPOHHBIX O00O0JIOYEK B MHOTO3JIEKTPOHHBIX aromax. [IpuBemgute
IMIUPUYCCKUE TIpaBUia, OOJErdaromue MPaKTUISCKOe MPUMEHEHHE ATHX
MPUHIUIIOB (8§ OaIoB).

JlabopaTtopnass padora NelS. H3yuenme d¢orodddexkra u CBOICTB
dorodriementa

1.Yto nmpexacrasiseT co00il CBET KaK BOJHOBOM MPOLECC U KAK MOTOK YaCTHIL?
Yrto Ha3bIBAIOTPOTOHOM U Y€MY paBHA dHEprust GoToHa?

2. Uro nHazpBaioT BHEHHUM (QoTodPdextom? ONUIIUTE SIBICHHUE BHEUTHETO
dboTorddexra.

3. Kakoe ypaBHeHHe omnucbiBaeT BHEIHUN (poroaddext? Kakoi (uzndeckuii
CMBICII UMEIOTBCE BXOJIAIIME B HETO BEJIMYUHBI?

4. Ot yero 3aBUCHUT paboTa BbIX0JIa JIEKTPOHOB U3 MeTaIa?

5. Kak onpenensiercss kpacHas rpaHuna ¢otosdp¢ekra, 4To oHa O3HAYaeT U OT
4ero 3aBUCHUT?

6.3 kakux (Qusndeckux cooOpaxeHWil ciexyer paBeHCTBO (6) s
3a/1epKUBAIOIIETOHATIPSKCHUS ?

7.Kakoe cBONCTBO nu(pPaKIMOHHON PELIETKH HAIpPABIISET CBETOBBIE BOJIHBI C
Pa3HBIMU YaCTOTaMH B pa3Hble 00JacTu mpocTpaHcTBa? OT KaKUX BEJIMYUH
3aBUCHT JTO SIBJICHHE?

8.Kak yctpoen ¢oTornemeHT?

JlaGoparopuass padoora Nel6. Chnexkrpbl NOIJIOIIEHUS ABYXaTOMHBIX
MOJIEKYJT
1. Kak onpenenuTh BET NapoB Ho/1a HA OCHOBAHUHU €0 CIEKTpa noryiomeHusn? (8

0asioB)

2. Onumure CTPYKTYpY SHEPTreTUYECKUX YPOBHEW JIBYXaTOMHOW MOJEKyJbl (6
OaJsoB).

3. [Ipenmonoxxum, uro Bam HEOOXOAMMO TOCTPOUTH AMAarpaMMmy puc. 1 B
peanbHOM Maciutade. [Tonb3ysck cooTHomenueM (1), u n300paxast pacCTOSAHUS
MEXIY COCEIHMMM BpallaTeJIbHbIMU YPOBHSAMH (MOpsIKa BpPAaIATEIBLHOTO
KBaHTa) BEJIMYMHOM, HAapUMep, B 1 MM, OLIECHUTE B 3TOM MaclliTade MOpsJIKU
BEJIMUMH PACCTOSTHUN MEXKy KOJeOaTeIbHBIMU U AJIEKTPOHHBIMHU YPOBHAMH (5
OaJsoB).

4. B xakux o0nacTsX cleKTpa HaOJIOJAIOTCS MEPEXO0Ibl MEXy 3JIEKTPOHHBIMH,
K0JIe0aTeIbHBIMU, BPAIIATeILHBIMU COCTOSTHUSMHA MOJIEKYJIbI? (4 6ajuioB)

5. [Momyuute BoIpaskeHue (9) aist 4aCTOT SJIEKTPOHHO-KOJIEOATENbHBIX TIEPEXOI0B
MoJIeKy (4 Oamna).



N

. HO‘{CMy IJIA alllIpOKCUMAII KPUBBIX HOTGHHI/IaHBHOﬁ OHCPIrun ABYXaTOMHBIX

MOJIEKYJT 9acTO UCIoyb3yeTcs GyHKims Mop3e? (6 6amion)

. BeiBeaute hopmyity Asist pacueTa SHEpPruu Auccorranuu (8 6aos).
. O0bscHUTE, TOYEMY SHEPTUI0 TUCCOLMALMU MOXKHO OINPEAETUTh MO rpaduky

AVO=F(V'D) (5 Ganmos).

JlabopaTopHnasi padora Nel7. dpdexrt Xosia

. B uém cocrour siBnenne Xosa?
. Kakumu Qusudecknumu BeTMIMHAMHU OTIpEeNisaeTcs 3.1.c. Xoa?
. OObsicHUTE Ha3HAYCHHE KOHTAKTOB Ha IMOJYNPOBOJAHUKOBOM oOOpasie s

XOJUIOBCKUX U3MEPECHUM.

. Kakumu (bHSPI“IGCKI/IMI/I ABJICHUAMHU MW IIapaMCTpaMHU  IIOJIYIIPOBOIHHKA

omnpeaessieTcs MoCToAHHas Xouia?

. O0BsACHUTE CXCMY HBMGPHTGHBHOP'I YCTAaHOBKH.
.HO‘-ICMy HU3MCPCHUA HOHCpG‘lHOﬁ pPa3sHOCTH IIOTCHIHAJIOB H€O6XO,Z[I/IMO

IMPOBOJWTDL ABA pa3a IIPH ITPOTUBOITIOJIOKHBIX HAIIPABJICHUAX MAIrHUTHOTI'O moss?

. OOBSICHUTE 3aBUCHUMOCTH 3.4.C. XoJjta OT BEJIUYUHBI WHAYKOUW MAarHuTHOI'O

ITOJIA.

. Kakyto ¢usnueckyro umHbOpMaIio MOXKHO TMOJYYUTh IPU HCCIEAOBAHUU

s dexra Xosmma?

Kpumepuu oyenku evinonnenus 1a60pamopHnoil pabomaut

Ommemxka "3aumeno"
PabGora BbInoHEHA, MPaBWIbHO OQopMiieH OTYET MO JiabopaTopHOU padorTe,

3aKOHYEHHBIE U BEPHO BBIMIOJHEHHBIC PAcU€Thl, TPaBUJIbHBIC U MOJHBIE OTBETHI Ha
TEOPETUYECKHUE BOTIPOCHI IO TEME PaOOTHI.

Ommemxka "He 3aumeno"
PaGoTa BbITIOIHEHA, OTUET COJAEPIKUT CYIIECTBEHHBIC OMMUOKA B O(OPMIICHUH,

pacy€Thl MPOBEICHBI HEBEPHO W/UIIM COJEPIKAT CYIICCTBEHHBIC OIMMOKU, HE JTaHbBI
OTBETHl Ha TEOPETHYECCKHUE BOMPOCHI IO TeME pabOThl MJIM OHHU HE JIOCTATOYHO
TTOJIHBIE.

3. Konrposabnas pabora

Ilpumep 3a0anuii KOHMpPOILHOU padoOmMbl

Bapuanrt Ne 5 (koHTposbHas 1)

1. PabGouas temmnepatypa samisbl paBHa 4300 K. Paccuwuraiite 3nepruto ¢ortoHa,

COOTBETCTBYIOIYIO0 MAaKCUMyMY €€ U3JTyUEHMUS.



2. Pabora BbIXOAa 2JIEKTPOHOB M3 Kaamus paBHa 4,08 s3B. Kakoii nomkHa ObITH
JUTMHA BOJIHBI U3JIy4€HUs, YTOOBI pu PoTodPPeKTe MakcuMaabHasi CKOPOCTh
(orosnexTponoB Oblna paHa 2:10°8 m/c?

3. VY3kuil mydok o-dacTul] ¢ kuHethuyeckoi sHeprueit K=1,50 M»sB mnagaer
HOpMaJbHO Ha TopueByio ¢oubry TtommmHod d=1,0 Mkm. [ToTok wYacTwi
1=4,5-10% ¢’1. HaiiTn uncno a-dyactuw, paccesHHBIX (OJBroi B TeueHue 1=>5,0
MUH. 110/] yIilaMu B UHTepBajue 59-61°.

Bapuant Ne 4 (koHTpOJIbHAA 2)

1. Dnektpon c¢ kuHetnmueckod sHeprueir K=10 5B nokammuzoBan B oOjactu
pazmepom 1=1,0 MmkM. OLIEHUTH OTHOCUTEIBHYIO HEOIPECIIEHHOCTh CKOPOCTH
DIIEKTPOHA.

2. Yacrtrira Macchl M HAXOAUTCS B OTHOMEPHOU MPSIMOYTOJILHOM MTOTEHITUATBHOM
sMe ¢ OCCKOHEYHO BBICOKMMHU cTeHkamu. Haiitu gucio dN sHepreTuyeckux
ypoBHeii B uHTepBasie suepruii (E, E + dE), ecnu ypoBHH pacnosioxKeHbI BeChbMa
r'ycTo.

3. CkoJIbKO CIICKTPAJIbHBIX JIPIHHﬁ, Pa3pCUICHHBIX IIPpABUJIIAMHU 0T6opa, BO3HHUKACT
IIpH 1ICPpCxoa€ aTOMOB JINTHUA B OCHOBHOC COCTOAHUC U3 COCTOSAHUA:

a) 4S; 0) 4P?
Bonpocwt kK KohmpoabHoll pabome no meopuu

1. Artom Bonopoja o bopy.

2. OmbiTel ®panka u ['epma.

3. CooTHomieHne HeonpeaenéHHocTel [ elizenbepra.
4. Omnbitel JIpBUCCcOHA U J[>kepmepa.

Kpumepuu ouyenku epinonnenus KOHmMpOabHoOU padomaul

Ommemxka "Omauuno”
Bepno BeinoHeHo 6omee 85% 3amaHuii.

Ommemxka "Xopowo"
Bepno BoinosiHeHO 75-85% 3ananHuii.

Ommemxka "Yooeremseopumenvro"
Bepro Beimoaneno 60-75% 3agaHui.
Ommemxka "Heyodosnemeopumenvro"

Bepno BeinonHeno menee 60% 3amaHui.

5. Tect

[TonHBIH MyJT BOIPOCOB ISk TEKYIIIETO M UTOIOBOTO TECTUPOBAHMS COICPIKHT
406 Bompocos, u3 kotopbix cuctema LMSBlackboard apromarnuecku dopmupyer
WHINBUAYAIbHBIA TECT JUIS CTyAEHTAa, HMCXOIS W3 3aJaHHBIX IMpernojaaBaTeieM



KJIIOYECBABIX CJIOB, Ha3BaHUM pa3aciioB Kypca v TUIIOB BOIIPOCOB.

Ilpumepor mecmoegwix 3a0anuii

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

2 2
2. ®opmyina Pesephopna do = 1 _Z2.2.8 : dQ
4\ Ame,mv™ ) 4 4

B ¢opmyne Pesephopaa dou dQ) — sto:
a.) CKOPOCTb YaCTHIIHI;

0.) muddepeHnnaIbHOE CEUCHHE,

B.) DJIEMEHT 00BEMa,;

I.) 9JIEMEHT TEJIECHOTO YTIJIa,

J1.) 3apsiIOBOE YHMCIIO;

€.) MPUIICJIbHOE PACCTOSIHUE.

3. B cucreme CU do usmepsercs B:
a.) Ku; 0.) M; B.) CM; r.) M?; 71.) MoJb ™,

4. Ha pucyHke crnpaBa MOKa3aHbl TPACKTOPUU JBHKCHUS
0-4aCTHUIL] IIPU UX PACCESIHUHM HA TOHKOM CJIO€ OAHOTO U TOT'O XKe
Meraiuia. HavanbHas CKOpOCTh BCEX YacTULl OanHaKkoBasd. Kakon -
BapUAaHT  COOTBETCTBYET  HAWOOJBIIEMY  TPUIICTIBHOMY
napameTpy?

5. Ha cnenyromem pucyHKe TMOKa3aHa BOJIbT-aMIIEpHAs XapaKTEPUCTHUKA,
nojiyueHHass B omnbite Dpanka u I'epna ¢ Hekumu aromamu. PaccunTaHHas Ha
OCHOBaHUH rpadKa pe30HaHCHAS JUIMHA BOJHBI paBHA PUMEPHO:



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 cieayer, YTo NOTeHIMad 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 MPOIOPIIMOHATbHA KBAHTOBOMY YHCITY;

0.) mpsiMO MPOTNIOPIIMOHAIBHA KBAIpaTy KBAHTOBOTO YHCIIA,;
B.) 00OpaTHO MPOMOPIIMOHAIbHA KBAHTOBOMY YHUCIY;

r.) 00paTHO MPOMOPIIMOHATbHA KBAJpaTy KBAHTOBOTO YHCIIA.

8.Ha  dororpadmm cepum  bampMepa B CHEKTpe  IOTJIOIICHHS
BOZOPOJIONOJA00HOT0 aTroMa CTPEOYKOW OTMEThTE JIMHHUIO, COOTBETCTBYIOLIYIO
nepexoay MKy YPOBHIMU ¢ N=5 1 N=2

1 B onpiTax @panka u ['epua aHaIM3UpOBaIOCh

YK CJIO 3JICKTPOHOB ITOCJIC ITPOXOKACHHUA YCPC3 MCTAJINIMYCCKYIO IIJIACTHHKY

PACCCAHNC O-4aCTHUIL

pacnpeneseHre IEKTPOHOB 110 SHEPTUAM B pe3yJIbTaTe COYyIapeHU C
aTOMaMH

OTPAKCHHUC DJICKTPOHOB OT MOBEPXHOCTU MOHOKPHCTAJLJIA

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

B ICHTPC aTOMa HAXOOUTCA TAXKCIIOC ITOJOXKHUTCIILHO 3apssKCHHOC AP0

OHCPI'MHU SJICKTPOHOB 3aBUCAT OT YIJId OTPAXKCHUA

MOXXHO TOYHO M3MCPHUTH 3apsaabl aTOMHBIX AJCP

OHCPI'MHU aTOMHBIX COCTOSIHUH JUCKPCTHEI

3 CooTtHomieHue HeomnpeaeneHHocTel [ eiizendepra MoKeT ObITh 3aITUCAHO
KaK (BO3MO>KHO 2 OTBETA)




Vg« Vop = C2

AX- Ap <h

AX- Ap >h

AxX-Ap ~h

Kakoe u3 nepeunciaeHHbIX CBOMCTB HE SIBJISIETCS] CBOMCTBOM BOJIHOBOM
byaKIMNn?

KOHCYHAas

OeCKOHEeYHas

nuddepennupyemMas

OJHO3Ha4YHasi

3HaHHE BOJHOBOM (DYHKIIUH MO3BOJISIET CYAUTh

00 PHEPruM HaxoIALIEHCs B OPEIEIEHHON TOYKE MPOCTPAHCTBA YACTHUIIBI

00 MMITYJIbCE YACTHIIBI, ABMKYIIECHCS B OTpaHHYCHHOM 00beme dV

O pacrpeiesIeHuH BepOsITHOCTEH 0OHAPYKUTh YaCTUILY B PA3IUUHBIX TOUKAX
MIPOCTPAHCTBA

1 VYcnoBue HOPMUPOBKH JJIsl BOJIHOBOU (PYHKIIMH, OTIPEJEIICHHON B 00beMe
V:

flof =1 O | fwlzn 6| [l =n

Vv Vv vV

Kakue 3 nepeunciieHHbIX IEPEMEHHBIX HE BXOJAT B IBHOM BUJE B
ypaBHenue [lIpeaunrepa? (BO3MOKHO HECKOJIBKO)

CKOPOCTDb YaCTUIIbL

IMOJIHAA SHCPI'WA YaCTHUIIBI

INOTCHIOMAJIbHAA SHCPI'A 9aCTHUIIbI

KOOpAanHaTa 4aCTUIIbI

HMITYJIbC YaCTHIIbI

MaccCa 94aCTHIbI

KakoBa BeposSITHOCTB
OOHApyXUTh YACTHUIY B
00JIaCTH MEX1y KOOpJIMHA-
tamu | u 3?7

25/81

Boimogas GyHKIHA

17/27

5/9 P S

1 7/8 l Koopmmara

5/81

CornacHo Teopuu bopa mosiHast sHEprusi atoMa BOAOpoIa




NpAMO IMPONOPIHMOHAJIbHA KBAHTOBOMY 4YHCIIY

o0paTHO MPOMOPIIMOHAIIPHA KBAHTOBOMY YHUCITY

MIPpAMO IIPONOPIHMOHAJIbHA KBAAPATy KBAHTOBOI'O YHCJIa

06paTHO IMPOIMOpIHHOHAJIbHA KBAAPATY KBAHTOBOI'O YHCJIA

Bonpocwt 10, 11 omnocamesa K yacmuye 6 NOMEeHUUAIbHOU AMe ¢ 0eCKOHEeUHO
6bICOKUMU CIEHKAMU

10 | C yBenuueHueM MUPUHBI TOTEHIUATBHON SIMBI PACCTOSIHUE MEKTY
JYHEPreTUYECKUMU YPOBHIMHU YaCTHILIBI

YBCIMYINBACTCA

YMCHBIIACTCS

OCTAacCTCA MNOCTOSAHHBIM

11 C YBCINMYCHUCM MACChI HaCTHUIIBI PACCTOAHUC MCIKAY SHCPI'CTUICCKUMU
YPOBHAMHU YdCTHUIIBI B HOTGHHHaJIBHOﬁ SAMC

YBCINYNBACTCA

YMEHBIIAETCS

OCTacTCA IIOCTOSAHHBIM

12 | PaccrostHre MEXAy PHEPTeTHUECKUMHU YPOBHSIMHU TaPMOHUYECKOTO
OCIMJUISITOPA C POCTOM DHEPTHUH

YBCIINYNBACTCA

YMEHBIIAETCS

OCTAacCTCsA INOCTOSAHHBIM

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

ACKAPTOBLIX KOOpAHWHATAX

chepruecKuX KOOpIMHATAX

HWINHIPUYECKUX KOOPAUHATAX

14 | KBanTOBOE umcCJio | Ha3pIBaETCS

T'JIaBHBIM

OopOUTATHHBIM

MaromuTHBIM

15 | KBaHTOBOE YHCIIO M HA3bIBACTCH

T'JIaBHBIM

OpOUTAJILHBIM

MarHmuTHBIM

16 | KBanToBoe uuciio | mpuHUMaeT 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 OUEHKU 6bINOJ/IHEHUA KOHmPOJleOﬁ paﬁombt

Ommemxa "Omauyno”
Bepno BreinoaHeHo 6omee 85% 3amaHuii.

Ommemxka "Xopowo"
Bepno BbinosHeHO 75-85% 3ananuii.

Ommemxka "Yooenemeopumenvro"
Bepno BeinoaHeno 60-75% 3ananuii.
Ommemxka "Heyodosnemseopumenvro"

Bepno BeinonHeno menee 60% 3amanui.




AHHOTanus pado4yeid MporpaMMbl JUCHUILJINHbBI
«ATOoMHAas PU3HKA»

Pabouass mporpamma IUCHUIUIMHBI «ATOMHas (Qu3uKa» pa3paboTaHa ais
CTYJIEHTOB 3 Kypca OYHOH (QopMbl OOydeHHs HampaBlIEHUs MOATOTOBKHU JJis
cTyZeHTOB HanpasieHus moArotToBku 03.03.02 «Dusukay, npodpuib « MeaunmnHcKas
¢uzuka (comectno ¢ MUDU u OUSM r. [ly6Ha)» B COOTBETCTBUU C TPEOOBAHHUSIMH
beneparbHOrO rOCyAapCTBEHHOTO CTaHIapTa BBICILIETO0 00pa30BaHUsl.

OO6mrast TpyIOEMKOCTh NHUCIMIUIMHBI COCTaBIseT 5 3adeTHhIX eauHuil, 180
4acoB. YUYeOHBIM IUIAHOM IIPEIyCMOTPEHBbI JIEKIHOHHBIE 3aHsATus (34 yac.) u
nabopaTtopHble paboThl (54 yac.), mpakTudeckue 3aHsaTus (36 Jac.), caMoCcToATeNbHas
pabota (29 yac., B TOM 4YHCIe Ha MOATOTOBKY K 9K3aMeHy 27 dac.). Jucrurimna
«AToMHas (U3HMKa» OTHOCUTCA K O0OS3aTENIbHBIM AUCLMILIMHAM 0a30BOW YacTH
y4eOHOr0 IJIaHa, peaau3yercs B 5 ceMecTpe 3 Kypca.

Kypc «Atomnass ¢u3uka» omnmpaeTcss Ha COJAEp)KaHUE JAUCIUILIINH
«Dunocodpusy, «MonekynsapHas ¢puzuka», « Teopernueckas MexaHuka», «MeToibl
MaTeMaTuyecKon (pu3nkmn», «MareMaTuuecKon aHaanu3y.

B Hacrosiiiee Bpemsi BCTYIJICHHUS! B 3M0XY HAHO-TEXHOJIOTHH, MOSBICHUS B
OKpY aroIlel HAC )KM3HU BCE OOJIBLIETO YKCiia MPUOOPOB U YCTPOMCTB, padOTAIOLINX
Ha ATOMHOM YPOBHE, 3HAHUE OCHOB CTPOCHHS aTOMa CTAHOBUTCS TPU3HAKOM JHO00Tr0
00pa30BaHHOrO YesoBeKa. [ cTy1eHTOB-(pU3NKOB JaHHbBIN KypC SIBISETCS MEPBHIM
U OCHOBOIOJIATalOllMM B HW3YYEHUU 3aKOHOMEPHOCTEW U  OCOOEHHOCTEM
MUKpPOOOBEKTa BOOOIIE U IJIEKTPOHHOM 000J0UKHM aTroMa B yacTHOCTU. Kak paznen
Kypca o011eit pu3nku, atToMHas (pu3nka BKIIOYAET B C€0sl paCCMOTPEHHE SIBJICHU, B
KOTOPBIX OYEBHIHBIM OOpa3oM TPOSBISIOTCS (PyHAaAMEHTaIbHBIE KBAaHTOBO-
MEXaHUYECKHUE 3aKOHOMEPHOCTH, TMO3BOJISIONINE CHOPMYIHPOBATH OCHOBHbBIE
MOHSATHUS U MOJIEIb 3TOM 00J1aCTH ABJICHUM. J{J151 TEOPETHUECKOTO OMUCAHUS CTPOCHHUS
AIIEKTPOHHON OO0OJIOUKM aToMa M aTOMHBIX SBJICHHM B Kypce HUCIOJIb3YeTCs Psif

OCHOBHBIX MMOHSTHN U METOJIOB KBAHTOBOW TEOPHHU.



Ieam ocBoeHUS JUCHUIUIMHBI «ATOMHass (QuU3MKa» — COCTOUT B
GbopMUPOBAHUM TPEACTABICHUNA O HAHOMHPE, €ro MPOCTPAHCTBEHHO-BPEMEHHBIX
MacmTadax ¥ OCHOBHBIX 3aKOHAX Ha OCHOBE KBAaHTOBBIX HJICH.

3apaumn:

ehopMUPOBaHHE Yy CTYJCHTOB IOHUMAaHMsS KBAaHTOBBIX 3aKOHOMEPHOCTEH
CTPOEHHUs aToOMa, «MacITa0OB» TMPOSBICHUS KBAHTOBBIX aTOMHBIX 3(PQPEKTOB M
SIBJICHUH,

®YCBOCHHE CTYAECHTAMHU TEOPETUUECKOIO MaTepHUAIIa;

e hopMUpPOBaHNE HABBIKOB aHAJIM3a ATOMHBIX SIBJICHUN W PEIICHUS 3a/aY;

e hopMuUpOBaHNE YMEHHS TTOCTABUTh M PEIIUTh IKCIIEPUMEHTAIBHBIX 3a7a4 Ha
YPOBHE aTOMHBIX SIBJICHUM;

® [IOHMMAHUE TJIaBHBIX MPOOJIEM aTOMHON (DU3UKHU KaK HAYKH;

®IPAMOTHOE MCIIOJb30BAHUE TOJYUYCHHBIX 3HAHUM U YMEHUU B CIIEIHUAIBHBIX
JTHUCIUILIMHAX.

B pe3ynbTaTe nzyueHus 1aHHOW TUCHUILUTMHBI Y 00YUYarOIIMXCs
GhOpMUPYIOTCS CIISIYIONINE KOMIIETSHIINH (3JIEMEHTHI KOMIIETEHITHI )

HaumenoBanue Kon u HaumeHoBaHue
KaTeropuu (rpynisi) YHHBEPCAJIbHOMI Pe3yabTarhl 00yueHus 10
YHHBEPCAJIbHbIX KOMIIETCHIIUH AUCHUIINHAM (MOAYJIAM), IPAKTHKAM
KOMIIETeH U BbINNYCKHUKA
Cucremuoe 1 VYK-1 Cniocoben YK-1.1 Onpenenser poib U 3HaUEHUE

KPUTUIECKOC MBIIIUIEHHUE | oCcyIecTBIATh IOUCK, | MH(OpManuu, HHPOpMaTH3aUU
KPUTUYECKHH aHau3 U | o0uiecTBa, MHOOPMAIIMOHHBIX
CUHTE3 UH(POpMAIUH, | TEXHOJIOTUN, UCTIOIb3YET
MIPUMEHSTh CUCTEMHBINA | TEOPETUYECKHE OCHOBBI
MOJAXOJI AJIs pelieHusl | MH(OPMALMOHHBIX MPOLIECCOB
MOCTaBJICHHBIX 3a/1a4 | peoOpa3oBaHus HHPOPMAITUH

Kozn u HanmMeHoBaHME HHAMKATOpA HaumeHnoBaHMe 1oka3aress OLEHUBaHUS
JOCTHKEHHS] KOMIETEHIIMN (pe3ynbTaTta 00y4eHus 0 JUCIUILINHE)

3HaeT: 3HaueHue UHPpopMalnu, HHHOpPMaTU3ALIUN

oOrmiecTBa, H(OPMAIIMOHHBIX TEXHOJIOTHI, OCHOBHbIE

TIOHSITHSL U ONpeieNIeHUs] TEOPUH HHpOopMaLiu

YMmeer: cuctreMaTH3upoBaTh HHPOPMAIINIO, TPUMEHSTh

METO/IbI TpeoOpa3oBaHus UHPOpPMALIMH, 3aJI0’)KEHHBIE B

COBPEMEHHBIX IPOIPaMMHBIX CPEACTBAX

Braneet: HaBbIkKaMu CO3/1aHMS, HAKOTUICHHS i 00pa0OTKH

uHpopManuu

YK-1.1 Onpenenser pois u
3HaueHue UH(POpMaIHH,
nHpopmaTuzanuu o0IIeCcTBa,
WH(POPMAIIMOHHBIX TEXHOJIOTHIA,
UCTOJIb3YET TEOPETHUECKUE OCHOBBI
MH(OPMALIMOHHBIX MPOILIECCOB
npeoOpa3oBaHus HH(poOpMaIK




HanmenoBanue kareropuu
(rpyrbi)
obmenpodeccuoHaTbHBIX
KOMIIETEHIINI

Kon u HaumeHnoBanue
obmenpodeccnoHanbHOM
KOMITETCHITHH
(pe3yJbTaT OCBOCHUS)

KO,Z[ 1 HAMMCHOBAHHC MHAHWKATOpa
JOCTHIXXCHHA KOMIICTCHIIMH

Hay4noe MbliuIeHne

OIlK-1

Crioco0OeH pUMEHSTh
0a3oBbIC 3HAHUS B 00J1aCTH
(U3HKO-MaTEeMaTHYCCKUX U
(W1M) ecTECTBEHHBIX HAYK B
chepe cBoeit
npodeccroHabHOM
JCSATEIILHOCTH

OIIK-1.1 Ucnons3yeT B
podecCuOHANBHOM e TEIbHOCTH
OCHOBBI (PU3UKO-MAaTEMATUYECKUX

1 (W) €CTECTBEHHBIX HAYK

KOI[ 1 HAMMCHOBAHMC MHIHUKATOpa
JOCTHMIXXCHHA KOMIICTCHIIMH

HanmeHoBaHMe TIOKa3aTeisi OIICHUBaHUS
(pe3yabrara 00y4eHus 1O TUCIHUILINHE)

OIIK-1.1 Mcnonb3yer B
npodeCcCHOHAILHON
JEeSITEIbBHOCTH OCHOBBI (PU3UKO-
MaTeMaTU4YeCKUX U (WIJIH)
€CTECTBEHHBIX HayK

3aKOHBI,

3Haet GopMyIHPOBKY PyHIAMEHTAIBHBIX 3aKOHOB
IPUPOIBI M OCHOBHBIC (PM3UYECKHE U MATEMAaTHIECKUE

YmMmeer IIPUMCHATDH (I)I/ISI/ILICCKI/IG Hn MaTCMaTH4YCCKHEC
3aKOHBI JJIsI OITMCaHW Ha6JIIOI[aCMI>IX SIBIICHHI.

Bnaneer naBplkaMu IMPUMCHCHHA Q)YHHaMCHTaJ'IBHLIX
3aKOHOB (1)I/I3I/IKI/I 1 MaTCMAaTHUKH.




