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1. ITepeyeHb MJIAHMPYEMBIX Pe3yJabTATOB 00y4YeHHUS M0 JUCHUIJINHE, COOTHECEHHBIX
C YCTAHOBJIEHHBIMH B 00pa30BaTeJIbHOM NMPOrpaMMe HHAUKATOPAMH JT0CTHKEHMSI
KOMIIeTeHI MK

[To uTOoraM OCBOCHHS THCIUILIMHBI OOYYAIOIIUICS MOHKEH IOCTHYD CICAYIONIMX PE3yJbTaToOB
00yYeHHUS:

dopmupyemasi KOMIIETECHIHS Kon n Pe3ynbTatel 00y4eHHs 10 AUCIUIUIHHE
(c yxa3zaHueM Koja) HaMMEHOBaHHUE

HUHIHKaTOpa

JOCTHKCHUS

KOMITETEHIINU
OIIK-1 Cnocoben npumensts | OIK-1.1. 3HaTh:
0a3oBble 3HaHHMA B O0JACTH OCHOBBI KBAaHTOBOW TEOpPHH, KBAaHTOBBIC ypPaBHEHHS JBIIKCHUS
¢u3UK M paguoOpU3MKH U MHKpPOYACTHI, KBAaHTOBBIE CTaTHCTHYECKHE paclpeaeIeHus;
UCIIONIb30BaTh 17 B TPaHMIBl TPUMEHHMOCTH KJIACCUYECKHX M KBAaHTOBBIX MOJeEJel
npodeccHoHaNBEHOMN (u3MUECKHX SBJICHUI; CTPOEHHE JIEKTPOHHOW 000JOYKH aToMma,
JEATEeIBHOCTH, B TOM YHCIIEC B KBaHTOBBIC YHCJIA JJICKTPOHA M aToMa, MX (DM3UYECKHI CMBICIH,
chepe HeJaroruyeckon POJIb 3JIEKTPOHHOW OOOJOYKM BO B3aUMOJCHCTBHH aTOMOB C
JeATEeIbHOCTH; BHENIHUMHU IIOJSIMH; 3HaThb OCHOBHBIC OJKCIICPUMEHTAIIbHbIC

¢dakter:  potordpdext, omeitel DPpanka wu [epma, ombIT
Pesepdopna, miaHeTapHY!0 MOAENb aToMa, 3aKOHOMEPHOCTH B
CIEKTPax aTOMOB, IU(PaKIMI0 MHUKpodacTHl, onbIT LlTepHa u
I'epnaxa, siBNeHUE CBEPXIIPOBOIUMOCTH U CBEPXTEKYUECTH; 3HATh
pOJIb BHYTPEHHETO CTPOEHHS BellecTBa (IJIEKTPOHHOH 000JI0YKH
atoMa) B (OpMHUpOBaHMH €ro (U3UYECKUX M XUMHUYCCKHX
CBOWCTB; BKJaJ KBAaHTOBOH TEOpHMHM B pa3BUTHE Hay4HO-
TEXHUYECKOT0 Nporpecca,

OIIK-1.2. YMeTb: IpUMEHATh COBPEMEHHBIH MaTeMaTUYeCKUi anmnapaT npu
MTOCTPOEHUH KOJIMYECTBEHHBIX MoJenel (pU3NYecKux SBICHUH W
MIPOIIECCOB, YMETh PEHIaTh 33a4H 110 OCHOBHBIM TeMaM Kypca

OIIK-1.3. Banets:
HaBBIKAMHM TIPUMEHEHMS KBAaHTOBBIX NPEACTAaBICHUH  UIs
OOBACHEHUS] OCHOBHBIX OKCIIEPUMEHTAIBHBIX  (PAaKTOB |
(hU3MYECKUX SIBICHUH
OIIK-2 Cnocoben npoBoauts | OIK-2.1 3HaTb:
9KCIEPUMEHTAIBHBIE u OCHOBHBIE METOANKH TTOJITOTOBKH W TIPOBEICHHMS JIAOOPATOPHOTO
TEOPETHYECKUE Hay4HbIe JKCIIEpUMEHTA B 00JIaCTH aTOMHOM (pU3MKH
HCCIIEAOBAaHUA 006ekTOB, | OIK-2.2 VYMmers:
CUCTEM u MIPOIIECCOB, [IpoBoauth  ¢u3uueckue  u3MepeHus, oOpabarbiBaTh U
o0pabaTbIBaTh u NPE/ICTaBIATh  OKCIEPHUMEHTANbHbIE JaHHBIE, COCTaBISATH U
NPE/CTaBIATh oopMIISITH OTYETHI 10 MPOBEJCHHBIM IKCIIEPHUMEHTAM
JKCIIEpUMEHTalbHbIE JaHHble; | OIIK-2.3 Brnanerts:

HaBbIKaMH MNPOBCACHUSA (1)1/131/1qu1<01"0 OKCIICPUMEHTA, HAaBbIKaMH
peuicHrud 3aaad MO OCHOBHBIM TEMaM KypcCa, HaBbIKaMH
COCTaBJICHUA U O(I)OpMJ'IGHI/ISI OTYCTOB IO BBIIIOJIHCHHBIM
OKCIICPUMCHTAM




2. lleab 1 MeCTO TMCHUILIMHBI B CTPYKTYpPe 00pa30BaTeIbHON NMPOrpaMMbl

JucnuiuinHa «AToMHass W saepHas (usuka» (dacth 1 «ArTomHas (u3HMKa») OTHOCHUTCS K
06s3amenvHol 9acTu pabovero yueOHOro 1iaHa.

JucnurnnuHa uzydaeTcs Ha 3 Kypce B 5 ceMmecTpe (uacmov | «Amomuas ¢uszuxa») u 6 6 cemecmpe
(wacmo 2 «Hoepuas gusuxa).

[lenpto y4eOHOM IUCHUIUIMHBL SIBISICTCSI (DOPMHPOBAHUE y CTYACHTOB HAYYHOTO (PHU3UYECKOTO
MHUpPOBO33pDEHUSI Ha 0a3e HU3y4eHUs CTPOCHHS OJJIEKTPOHHBIX OOOJI0OYEK AaToMOB U IPOLECCOB,
MPOUCXOJISIIMX B HUX, JJISl TOTO, YTOOBI HCITOJIL30BaTh MMOJIyYCHHBIC 3HAHHSI B CBOCH MPOPECCHOHATBLHON
JeSITeIbHOCTH.

Paznen «ArtomHas (u3MKa» 3aKaHYMBAET MHMKI AUCHUIUIMH «OOmas ¢u3uka», B KOTOPBIX
paccMaTpUBalOTCS, B OCHOBHOM, KJIACCHMYECKHE MPEACTaBICHUS (U3MKU, U HAaYMHACT O3HAKOMIJICHHE C
pe3yibTataMu (U3NIECKUX IKCIICPUMEHTOB M TEOPETUYCCKUMU MPECTABICHUSIMHU B 00JIaCTH KBAHTOBOU
TEOPHH O CBOMCTBAX MUKPOOOBEKTOB U MATEPHUHU B IIETIOM.

JJiss OCBOCHHUSI JUCHUILTUHBI HEOOXOAMMBI KOMIICTCHIUH, TPEABAPUTEIHLHO CPOPMUPOBAHHBIC B
paMKax H3y4YeHHs CIEAYIOUIMX TUCHMIUIMH: MeXaHHKa, MOJEKyJspHas (usuka, >JIEKTPUYECTBO U
MarHeTu3M, ONTHKA, (U3NYECKUU NPAKTUKYM, TEOPETUYECKAass MEXaHWKa, MATEMAaTHYCCKHH aHaln3,
muddepeHnranbHbIe ypaBHEHH, TCH30PHBIN aHAIN3 U BEKTOpHAs anredpa.

YroObl IPUCTYNTUTh K M3YUCHHIO pa3jena oOmed Gpu3nku «AToMHas (U3UKa» CTYACHT JOJDKCH
3HATh OCHOBHBIC TIOHSATHS U 3aKOHBI NIEPEUYHCICHHBIX BBIIIC AUCIUIUINH, YMETh HaXOAUTh MPOU3BOTHBIE
GYHKIMA W WX TpelneNbl, YMETh II0JIb30BaThCsl pasjoXeHWeM (GYHKIHMHA B psja, yMETh pemaTh
nuddepeHIanbHble YPaBHEHUS ¢ MPUMEHEHUEM TPAaHUYHBIX W HAYalbHBIX YCJIOBUW, UMETh HABBIKH
HAXOXJCHHUS  HEOMNPEICIICHHBIX W OIpPEICNICHHBIX WHTErpajioB (GyHkimid. CTYIEHT HODKEH HMETh
MpeaCcTaBIeHUS 00 OCHOBHBIX CPEACTBAX M3MEPEHUH B J1a00paTOPHOM (PU3MUECKOM NPAKTUKYyME, YMETh
MOJIb30BAThCS M3MEPHUTEIBHBIME TPUOOpPaMU B paMKax JIaOOpaTOPHOTO (PU3MUYECKOTO MPAKTHKyMa,
UMETh HABBIKH PACYETOB MOTPEIIHOCTEH MPSMBIX U KOCBEHHBIX H3MEPEHHIA.

OcBoeHHME MaHHOTO pasjena oOIIel (QU3UKU SIBIAETCS 00s3aTeIBHBIM 3TallOoM TOJTOTOBKU K
W3YyYEHHUIO pas3fenoB Teoperndeckod ¢u3uku («KBaHToBas Teopus», «DPHU3MKa KOHICHCHPOBAHHOTO
COCTOSIHUS») M CIICIIHATIbHBIX JUCIUTUINH.

3. Conep:xaHue padoyeid mporpaMmMbl (00beM TMCHUNJIMHBI, TUIIHI U BUIAbI
y4eOHBIX 3aHATHI, y4eOHO-MeTOANYeCKoe o0ecredeHne CaMmoCTOATeIbHOM
padoThI 00y4aKOIMXCH)

Conepsxanne paboueli mporpamMMmebl nipeactasiieHo B [Ipumoxenun Ne 1.



4, (I)OHI[ OLHCHOYHBLIX CPEACTB 0 JTUCHUIIJITUHE

4.1. IlepeyeHb KOMIETEHUMH M HHAMKATOPOB JOCTH/KEHHS] KOMIIETCHUUH C YKa3aHUEM
COOTHECEHHBIX ¢ HHMMH 3aIJIAHUPOBAHHLIX Pe3yJabTATOB O00YyYeHHUS 10 JAUCHMILUIMHE.
Onucanue KpUuTepUeB U MIKAJ OLEHNBAHUSA Pe3yJIbTATOB 00y4YeHMsI M0 AUCIUIIHHE,

Kox u ¢popmynupoBka KOMIETEHIIH

OIIK-1 CriocoOeH npuMeHsATh 0a30BbIe 3HAHUS B 001aCTH (PU3UKHA U PAAUO(PU3UKU U MCTIOIB30BaTh UX
B Ipo(hecCHOHALHOM JIeATEIHPHOCTH, B TOM YUCIIE B chepe menarornaeckoi e TeIbHOCTH;

OIIK-2 CnocoOeH TpPOBOJUTH SKCIECPUMEHTAIBHBIE M TEOPETHUSCKUE HAaydHBbIC HCCIICIOBAHMS
00BEKTOB, CUCTEM U MPOIIECCOB, 00padaThIBATh U MPECTABIATH SKCIIEPUMEHTANIbHBIC TaHHBIE;

Kon u PesynbraThl 00y4eHUs 110 TUCIUILIHHE Kpurepuun onieHuBaHus Pe3yIbTaTOB 00yUCHHS
HauMEHOBaHHE
WHIUKaTOpa 2 3 4 5
JOCTHKEHUS «He «Y IOBJIETBO
«Xopowmoy | «OTIAMIHO»
KOMIIETEHIINH YIOBJICTBOPUTEIHHOY | PUTEIHHOY
OIIK-1.1. 3HAaTh: IlokaseBaeT moaHOe|MMeeT 3HaeT 3HaeT Bcé
OCHOBBI KBAHTOBOH TEOPHH, KBAHTOBBIC|HE3HAHNE MaTepHaja|3HAYUTEIbH |[TOYTH
YpaBHEHHUS [BI)KCHUS MHKPOYACTHIL,|HITH HMEET|bIe BCE,
KBaHTOBBIE CTaTHCTHYECKHE|(PpparMeHTapHbIe MpoOeNBl B |HOIyCKaeT
pacmnpeeneHus; TPAaHULIBI|3HAHUST  HEOOJBIIOHN |3HAHUSAX, HE3HAUNTE
MIPUMEHUMOCTH KJIAaCCHYECKHUX H|JgacTu MaTepuana,|I0mycKkaeT |JIbHbIe
KBaHTOBBIX ~ Mojened  (U3NMUECKHX|IOMycKaeT  IpyOble|CYIECTBEHH |OIIHOKH B
SIBIICHUI,  CTPOGHUE  DIICKTPOHHOI | OIIHOKH ple  OLIMOKH|OTBETaX
000JIOYKHM aToMa, KBAHTOBBLIE YHCIIA B OTBETax

JJIEKTPOHA W aToMa, WX (HU3MYECKHUi
CMBICII, POJb JIEKTPOHHOH O0OOJIOUKH
BO  B3aWMOJACHCTBUM  aTOMOB  C
BHEITHUMHU TOJISIMH; 3HATh OCHOBHbBIE
IKCTIIEPUMEHTAIIbHBIC (baxTbr:
¢doroaddexr, onviter Ppanka u ['epia,
onbIT  Pesepdopna, mIaHeTapHYIO
MOJIellb aTOMa, 3aKOHOMEPHOCTH B
CIIEKTpax aTOMOB, audpakiuio
Mukpoyactun, onbT lltepra u
I'epnaxa, siBIEHHE CBEPXIIPOBOIMMOCTH
U CBEPXTEKy4YecTH; 3HaTb  poJb
BHYTPEHHETO  CTPOEHHS  BEIeCTBa
(3MeKTpOHHOW O000IIOYKKM aTtoma) B
¢dbopMupoBaHHM €Tr0  (PUIUYCCKUX H
XUMHUYECKHX CBOMCTB; BKJIA]]
KBaHTOBOM TEOPHH B Pa3BUTHE HAYyYHO-
TEXHUYECKOT0 Mporpecca,

OIIK-1.2. YmeTs:  mpumeHATh  coBpeMeHHbIT| He ymeer VYMmeer, Ho| Ymeer, |[Ymeer B
MaTeMaTH4eCKHii anmnapar pH JIOITyCKAaeT |HOMYyCKaeT |COBEPIICHCT
TIOCTPOCHUUN KOJIMYCCTBCHHBIX 3HAYUTCJIbH |HE3HAUYUTEC |BC
Mozened  (pM3MYCCKUX  SIBICHUHA | bI€ OIINOKN |IBHBIE
MIPOLIECCOB, YMETh pellaTh 3afaud Io OIIUOKH
OCHOBHBIM T€MaM Kypca

OIIK-1.3. Bnanets: IIpakTuyecku He Bnaneer Bnaneer, |Bmageer B
HABBIKAMH TIPUMCHEHHUS KBAaHTOBBIX |BIIAJCET ciabo, JIOITyCKAaeT |COBEPILIEHCT
MPEICTaBICHUA A OOBSICHEHUS JIOIIyCKaeT |HEe3HAuuTe |BE
OCHOBHBIX AKCICPUMECHTAITBHBIX 3HAYUTEIbH |IBHEIC
(axTOB U PUINIECKUX SBICHUN bIe OITUOKH |OMINOKH

OIIK-2.1 3HaTh! ITokassiBaer nosHOE|MMeeT 3HaeT 3HaeT Bcé

OCHOBHBIE METOAWKW TIOATOTOBKM W |HE3HAHWE MATCpHaJId|3HAYMUTCIBH |IOYTH
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MIPOBEACHUS J1a00PATOPHOTO| T HUMEET |bIe BCE,
JKCIIEpUMEHTa B OOJIACTH aTOMHO|pparMeHTapHBIC mpoOeNBl B |IOIyCKaeT
¢busuku 3HaHUS  HEOOIBIION | 3HAHUSAX, HE3HAYUTE

4acTu MaTepHaa,|IOmyCKaeT |IbHEIC

JOITyCKaeT  rpyOble|CYIIECTBEHH [OIINOKN B

OITOKH bl OIIMOKH|0TBETaxX

B OTBETaX
OIIK-2.2 VYMmeTsb: He ymeer Vmeer, Ho| Ymeer, |Ymeer B
[IpoBoauTh (u3MHUECKHEe H3MEpPEeHUS, JIOMYCKaeT |IOMyCKAaeT |COBEPILIECHCT
00pabaTeIBaTh u MPE/ICTABIATh 3HAYUTEJIbH |HE3HAYUTE |BE
OKCIICPUMECHTAJIbHBIC JaHHBIC, bIC O]J_II/IGKI/I JIBHBIC
COCTaBJISITh U OPOPMIIATH OTYETHI IO OIITUOKH
ITPOBCACHHBLIM 3KCIICPUMEHTaAM
OIIK-2.3 Bnanets: [IpakTudecku He Bnaneet Bnageer, |(Bmageer B

HABBIKAMH TIPOBEACHUS (HU3UICCKOTO|BIIATCET cinabo, JIOIYCKAaeT |COBEPIIEHCT
9KCIICPUMCHTA, HABBIKAMH  PEIICHHUS JIOMTyCKaeT |He3HAYUTE |BE
3aja4 0 OCHOBHEIM TeMaM Kypca, 3HAYUTEIbH |ITBHBIC
HaBBIKAMH COCTABJICHUS U O(OPMIICHUS b€ OMIMOKH |OMINOKH
OTYETOB 1o BBIMOJITHEHHBIM
JKCIIEPUMEHTaM

Kpurepusamu onieHuBaHMs SBISAIOTCA Oallibl, KOTOPHIE BBICTABJISIOTCS IPENOIABATEIEM 3a BUJIbI
NEeSTeNIbHOCTH (OIICHOYHBIE CpEJICTBA) IO MTOraM H3y4YeHHUs Mojnylied (pa3ienoB AUCUUIUIMHBI),
MIEPEUNCIIEHHBIX B PEUTUHI-IUIAHE [UCUUIUIMHBI (TEKyLIUMil KOHTpoJib — MakcuMyMm 40 0amios;
pyOEKHBI KOHTPOJIb — MakcuMyM 30 0ajuioB, MOOMIpUTENbHBIE Oauibl — MakcumMyM 10 6anioB) U 3a
OTBETHI 00yUaeMoro Ha ’3K3aMeHe — MakcumyM 30 6asios.

[lkana nepeBoaa 6aioB peHTHHra B MATUOAIUIBHYIO IIIKATY UTOMOBOM OLIEHKH I10 IUCHUIUIMHE:

ot 0 10 44 GayI0B — «HEYAOBIETBOPUTEIHHO

oT 45 110 59 G6ayIoB — «yIOBJIETBOPUTEIIBHOY;

oT 60 10 79 6anIOB — «XOPOLIOY;

ot 80 1o 110 0aJUI0B — «OTIIMYHOY.

4.2. TunoBble KOHTPOJbHbIC 3aJaHUsl WJIM HMHbIE MATEpPHAJbI, HEOOXOAMMBbIE ISl
OLICHMBAHUSA Pe3yJbTATOB 00y4YeHHUS MO IMCIHHUIINHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMU
B o0pa3oBaTe/IbHOW  NporpaMMe HMHAMKATOPAMH  JIOCTH:KEHHSl  KOMIIETEHLMIA.
MeToanueckue MaTepualjibl, ONpeaeJsilONde TMPoUeIypbl OIEHUBAHHWS Pe3yJbTATOB
00y4eHHUs MO JUCHUIINHE.

Konn PesynbraTel 00y4eHHUS 110 TUCIUILTHHE OLeHoYHbIE CpeCcTBa
HauMEHOBaHHE
WHAWKATOpa
JIOCTYOKEHHUS
KOMIIETEHIIHH

OIIK-1.1. 3HaTh! [TucepmMeHHas KOHTPOJIbHAS
OCHOBBI KBaHTOBOI1 TEOPUH, KBAHTOBBIC YPAaBHCHUA ABUKCHUSA pa60Ta

MHKPOYACTHUI], KBAaHTOBbIE CTAaTHUCTHYECKHE pacmpeneneHus; | Tect

TpaHUIbl MPUMEHUMOCTH KJIACCHYECKMX M KBaHTOBBIX Mozenel | Jlaboparopnas pabora
¢u3nYecKuX SBIICHWH; CTPOEHHE DJEKTPOHHOW O0O0JIOYKH
aToMa, KBaHTOBBIC YMCJIA DJIEKTPOHA M aTroMa, MX (PU3MYECKHUH
CMBICI, pOJb 3JIEKTPOHHOH OOOJIOYKH BO B3aMMOJCHCTBHU
aTOMOB ~ C  BHEIIHMMH  NOJSIMH;  3HaTh  OCHOBHBIE
IKCIepUMeHTaNbHBIe (akThl: Goroddderr, onpiTel Dpanka u
lepma, omeir Pesepdopma, mmaHeTapHyr0 MOJAEIh aToMa,
3aKOHOMEPHOCTH B CIEKTpax  aToMoB,  JOudpakuuio
mukpouactul, onbiT Ilrepua wu  T'epnaxa,  sBieHHE
CBEPXIIPOBOAMMOCTH M CBEPXTEKY4YECTH;  3HaTb _ POIIb
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BHYTPEHHEr0 CTPOEHHMsI BEIIEeCTBa (AIEKTPOHHOH 000IOUKH

atomMa) B (opMHpPOBaHMM €ro (HU3MYECKUX W XHUMHYECKHX

CBOHWCTB; BKJaJ KBaHTOBOH TEOpHMHM B pa3BUTHE Hay4HO-

TEXHHUYECKOT'0 Mporpecca,
OIIK-1.2. YMeTh: NPHUMEHATh COBPEMEHHBIH MaTeMmaTHdeckuili anmapar | [IumcpbMeHHast KOHTpOJIbHAs

IPU TOCTPOGHHM KOJIMYECTBEHHBIX Mojeneid ¢usndeckux | pabora

SBJICHUI M IIPOIIECCOB, YyMETh pEIIaTh 3a7add IO OCHOBHBIM | Tect

TeMaM Kypca JlabopaTopras pabdora
OIIK-1.3. Brnanerts: JlabopaTopras padora

HaBBIKAMHM TIPUMEHEHHUs] KBAaHTOBBIX IPEICTaBICHUN IS

OOBSCHEHUS] OCHOBHBIX 9KCIIEPUMEHTANIBHBIX (PAaKTOB W

(U3NIECKUX SIBICHUN
OIIK-2.1 3HaTb: [TucerMeHHast KOHTPOJIbHAS

OCHOBHbIE METOTUKH HOATOTOBKU u npoBeieHus | pabora

J1a00paTOPHOT'O IKCIIEPUMEHTA B 00JIACTH aTOMHOU (hU3UKH Tect

JlabopaTopHas pabora

OIIK-2.2 YMmeTh: [TucpMeHHas KOHTPOJIbHAS

[MpoBoanTh  Qu3nyeckne wu3MepeHus, oOpabareiBaTh U | pabora

NIPEACTAaBIATh OKCIIEPUMEHTANIbHbIE JaHHBIE, COCTaBIATH W | Tecr

0OpMIISITH OTYETHI 110 MMPOBEICHHBIM SKCIIEPHMEHTaM JlabopartopHas pabora
OIIK-2.3 BnaneTs: [MucbMeHHas KOHTPOJIbHAS

HaBBIKaMH MIPOBEJCHUS (PU3NIECKOTO IKCIIEPUMEHTA, HaBbIKaMu | pabora

pemieHusl 3agad 10 OCHOBHBIM TeMaM Kypca, HaBbIkamu | Tect

cocTaBleHHS W O(OPMIEHHS OTYETOB N0 BHINONHEHHBIM | JlabopaTopHas pabora

9KCIIEPUMEHTaM

4.3 PeHTHHI-IJIAH TUCHHUILIHHEI

PeliTuHr—miaan QuCIUIINHBI MMPEACTABJICH B IIPUJIOKCHUU 2.

3K3aMeHaHHOHHBIe OMIeThI

CtpyKTypa 5K3aMeHAI[MOHHOTO Ouiera:
bunem cocmoum uz 08yx meopemuyeckux 60npocos.

IpumepHbie 8onpocsl 015 IK3aMeHa:

1. KopryckysipHble CBOMCTBA JIEKTpOMarHuTHoro usnydenus. @orospdexr. dpdpext Komnrona.

2.BonHoBeIe cBoiicTBa yacTHil. ['unoresa ae bpoitnsa. Oneir JleBucCona u xepmepa. JAudpaxmms
HEUTPOHOB.

3.BonHOBBIE CBOMCTBa MUKpO- M MakpouacTuil. CBoiicTBa BonmH ne bpoiins (BomHoBas (yHKIHSA,
(bU3UYIECKUN CMBICIT BOJTHOBOHM (DyHKIIUH).

4. Tlpunnun HeonpeneneHHocTH [ elizendepra.

5.Cpennue 3HauyeHUs (U3NYECKMX BEJIMYMH B KBAHTOBOW MeXaHUKE (KOOpJMHATA, HMMITYJIEC).
[TonsiTue oneparopa.

6.Omneparopsl KOOpAUHATHI, UMITyJabca. OOIIee MPaBUIO HAXOXKAECHUS ONEpaTOPOB B KBAaHTOBOM
MexaHuke. Oneparop MoJIHON 3HEPTUu.

7.CobcTBeHHBIE COCTOSIHUA U (yHKIMU. YpaBHeHue lpeaunrepa s cTaliiOHapHBIX COCTOSTHHM.

8.UYacruma B noreHIMaabHOH sime. COOCTBEHHBIC 3HAYCHHS YHEPTUN YACTHIIBI.

9.Yacrtuna B NOTEHIMAIBHOM sIME ¢ OECKOHEUHO BBICOKUMH cTeHKaMH. COOCTBEHHbIE (DyHKITUH.

10. INorenumanbublii 6apsep. TyHHETBHBIN 3 deKT.

11. XonoaHas smMuccus 3JeKTPOHOB U3 MeTasuia. KoHTakTHas pa3HOCTb MOTEHIMAJIOB.

12. Tapmonmnueckuii ocmyuisitop. [IpaBuino or6opa. Hymesas sneprus.

13. 3akOHOMEPHOCTH aTOMHBIX CIEKTPOB Ha NpuMepe aroma Bojopoja. O6obmeHHas dopmyia
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14.

15.
16.
17.
18.

19.

20.
21.
22.
23.
24,
25.

26.

27.
28.

29.

30.

31.
32.
33.
34.
35.
36.
37.

38.
39.
40.

41.
42.

43.
44,

bansmepa. KomOunauonHsii npuauun Purtna.

OmnbiT Pesepdopma mo paccesnuto anbda-vactuil. SnepHas moxaenbs aroma . Dopmyna
Pesepdopra.

[Toctynater bopa. OnbiTel @panka u ['epua.

[IpaBuI0 KBaHTOBAHUS KPYTOBBIX OPOUT.

DneMeHTapHas 0OpOBCKasi TEOPHs BOJOPOAONIOA00OHOTO aToMa.

KBantoBass Teopusi Bomopoaononoonoro aroma. CoOCTBeHHbIE (PYHKIIMHM U 3HAYCHUS SHEPTHUU.
KBanToBbI€ uncia, ux Gpus.cMbici. BoIpoXkKI€HHbIE COCTOSIHHUS.

Knaccudukanuss cocTosiHMI 3JEKTpOHA IO MOMEHTY HMITysbca. (CXxema SHepreTMYecKux
yPOBHEH aToMa BOAOPO/a U CIeKTp u3iyueHus. [IpaBuia ordopa no op6. kB. unciy |.
Pacnipenenenue mioTHOCTH B 3JIEKTPOHHOM 00Jlake (Ha MpUMEPE aToMa BOJOPOAA).

VY4er KOHEYHOCTH Macchl s1/ipa B (hopMyJie SHEPIHMM aTOMa BOJOPO/JA.

N3oronuueckuii cipur. OneiT FOpu.

ATOMBI IIEJIOYHBIX METAJUIOB. Y POBHU YHEPIUH U CIIEKTP U3JIy4EHHs aTOMA HATPHUSL.

Criun snexktpona. CnuH-opOuTanbHOE B3auMoaeicTBre. [IoHATHE TOHKON CTPYKTYpBl yPOBHEH.
OOnbscHeHHe 1y0OneTHON CTPYKTYphl CIIEKTPOB aTOMOB ILEJIOYHBIX METAJUIOB HA MpUMeEpE aToMa
HaTpus (TJ1aBHas, pe3kas, uddys3Has u GyHIaMEHTAIbHBIC CEPUH).

OpOuTanbHBIE MarHUTHBIM MOMEHT JJIEKTPOHA IO KJIACCHYECKOW TeopuHu. [ 'mpoMarHuTHoe
oTHoleHue. JlJapMopoBa npeneccus.

Onpritel lltepna u I'epnaxa. [lonsTre mpoCTpaHCTBEHHOTO KBAHTOBAHMSL.

[TonmHblii MeXaHMYECKUH M MarHUTHBIK MOMEHTHI 3JIeKTpoHa. BbwiBon (akropa Jlanme c
MOMOIIBIO BEKTOPHON MOJEIH.

PesynpTupyromuii (OJTHBI) MEXaHUYECKUI MOMEHT 3JIEKTPOHHOU 000104k
MHOI'03JIEKTPOHHOT'O aTOMa. THIIbI CBSA3€H 2JIEKTPOHOB B aTOMAX.

L-S cBsa3p. KBanTtoBOE umciIO J MOJHOrO MEXaHWYECKOIO MOMEHTa aroMa. TepMmbl aTOMOB.
MynpTumieTHOCTh TepMa. KonuecTBo nolypoBHEN TOHKOM CTPYKTYpPbI YPOBHS.
Pesynbrupytomuii (mogHbI) MArHUTHBIA MOMEHT aToMa. BriBox ¢akropa Jlanne.
Maruauromexannyeckue 3Qpdextsl. OnpiT DiHIITEHA U e Xaaca.

D¢ dexr bapuerra.

Pacuienyienne ypoBHeit sHepruu atoma B €1abOM MarHUTHOM TIOJIE.

Crnoxublil 53¢ ekt 3eemana. Paciierienue TMHUN U3TydeHUS.

[Ipocroit apdext 3eemana. Ddpdekr [lamena-baka.

[punuun Ilaynmu. CumMMmeTpuyHblE M aHTUCUMMETPUYHbBIE BOJHOBBIE (YHKIMU. BO30HBI U
(hepMHOHBI.

[IpaBuna Xynna. [Ipumepsl npuMenenus npasuia XyH/a.

OnexTpoHHbIe KOHpUrypauu. neanbHas cxema 3anodHEHHsI SJI€KTPOHHBIX 000JI0YeK.
Ileproau4yHOCTE XUMHUYECKMX CBOWMCTB JJIEMEHTOB. llepuogudeckas cucrema 3JIEMEHTOB.
3anoJHEeHNE MEKTPOHHBIX COCTOSHUAN B MEPBBIX TPEX MEPHUOIAX.

Ilepnonnueckas cucrema JI.M.MenneneeBa. OTKIOHEHUS OT HMICAIBHON CXEMBI 3aIIOJHEHUS
obomouek (3d- u 4d- mepexoiHBIE METAJLIBI, JIAHTAHOU/IbI U AKTHHOH/IBI).

PentrenoBckue criekTpsl. 3akoH Mo3inu.

CBepX1IpoBOANMOCTb.

CBepXTEKyUYECTb IeNusl.



Ilpumep 3K3aMeHAYyUOHHO20 6Gusema:

MunucrtepcTBo 00pazoBanus u Hayku Poccuiickoit @enepanuu
OI'bOY BO «bamkupckuii rocy1apCTBEHHbI YHUBEPCUTET

PU3HKO-TEXHUYECKUI NHCTUTYT
Kadenpa obmieit puzuku
3K3AMEHAIIMOHHBINA BAJIET Ne 11

10 TUCIUIUTNHE « ATOMHAs U sepHas pu3ukay, 4acTh 1
Hampasnenue 03.03.03 Paguodusuka

[Tpoduns «I{udpoBsie TexHOTOTUH 00PAOOTKU UH(DOPMALIHI)

1. IToctynater bopa. OnbiTel @panka u ['epua.
2. Cnoxuslil 3p ekt 3eemana. PaciienyieHne ypoBHEH SHEPTUH.

«YTBEpKIAKO»

3aBenyromuii kadenpoi banananos M.X.
(moamwuce) (®.1.0.)

B paMkax wucnoiap30BaHUS MOAYJIbHO-PEUTUHIOBOM CHCTEMBbI OOYyUEHHUS M OLIEHKH YCIIEBAEMOCTH
CTYJIEHTOB WTOrOBas OIlEHKa 3HAHWHA CTYACHTa MO AMCHUIUIMHE MPOM3BOAMUTCA MO CymMMme OaslioB,
MOJIyYeHHBIX B paMKax TEKYLIEro U pyOEKHOro KOHTPOJsS 3HAHWWA, YMEHUH M HABBIKOB B TEUEHHE
ceMecTpa, ¥ 0aJIoB, MOJYYSHHBIX HA IK3aMEHE.

3a paboTy B cemecTpe CTyAeHT moiiydaeT g0 70 OayuioB 3a BBIMOJHEHWE 3aJaHUN B paMKax
TEKYIIET0 W PyOEKHOTO0 KOHTPOJNS W JOMONHUTENhHO 10 10 06amioB 3a pe3yibTaThl ydacTUs B
OJINMITHAJIE CTYJAEHTOB MO oO0mieil ¢usmke. s momycka K 3K3aMeHy CTYJEHT JOJKEH HaOpaTh B
cemMecTpe He MeHee 35 6alIoB U MOMYUYUTh 3a4eT M0 PU3NIECKOMY MPAKTUKYMY .

MakcumanbHOE KOJMYECTBO 0aJIOB, MOTyYyaeMoe CTYIEHTOM Ha dK3aMeHe, cocTanisieT 30 6amios.

[TepeBon otienku u3 100-6amibHOM B 4eThIpeX0amIbHY0 IPOU3BOAUTCS CIEAYIOUTIM 00pa3oM:

- omviyHO — oT 80 10 110 6amnoB (Bkimouast 10 MOOMIPUTENBHBIX OAJIIIOB);
- xopoio — ot 60 1o 79 6amnos;

- YIOBJIETBOPUTENHHO — OT 45 10 59 Gamios;

- HEYIOBJIETBOPUTENbHO — MeHee 45 0aoB.

Kpumepuu OYeHUBAHUsA omeema HAd 3K3aMeHe:

MakcumanbHast oreHka — 30 0ayIoB CKJIaJIbIBACTCS W3 OICHKH 33 OTBET HA TEOPETUYECKHE BOIPOCHI
Omnera (IBa BOIpOCa OILIEGHWBAIOTCS MAKCHMAaJdbHO TO 9 OallIoB KaXK[Iblid), U3 OICHKU 3a PEIICHUE
3amaun (6 OaJIOB) M OIEHOK 3a OTBETHI HAa JIOMOJIHUTEIBHBIE BOMPOCHI (JIBa BOMPOCA, OIEHUBACMBIX
KaKJIbIH B 3 0ajuia MaKCUMAJIbHO).
3a oTBeTHI HA BONPOCHI ONJIETa BHICTABJISIETCS
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- 15-18 6ays10B, €ciM CTYJCHT Jajl MOJIHbIE, Pa3BepHYThIe OTBETHI HA BCE TEOPETUYECKHE BOTIPOCHI
Ousera, MPOJEMOHCTPUPOBAI 3HAHUE (POPMYII, TEPMHHOJIOTUH, TOHUMaHHE (HU3NIECKOMN CYTH SIBICHUIM
U DKCIIEPUMEHTOB, YMEHHE IOCJIEOBAaTEIIbHO W JIOTUYHO OTBEYaTh HAa BONPOCH Omiera B oObeMme
PEKOMEHIOBAaHHOM JIUTEPATYPHI.

CryneHt 6e3 3aTpyJHEHHUH OTBETHJI Ha YTOUYHSIOIIME BOIMPOCHI MpEnojaBaTels 10 MaTepuaiaMm
ounera.

- 10-14 6a10B BBICTABISIETCS CTYACHTY, €CIH CTYACHT PacKpbul 0e3 cephe3HBIX OIMMUOOK 00a
TEOPETUYECKHUX BOIPOCa, OAHAKO Moka3an mpobensl B 3HaHuAx 20-25 % obbema Ousera. He Ha Bce
YTOYHSIOLINE BOIPOCHI OBLIH JJAHBI KOPPEKTHBIE OTBETHI.

- 5-9 0GanoB BBICTABIISETCS CTYACHTY, €CIIHM JIaHbl OTBETHI Ha 00a TEOPETUYECCKHX BOIPOCA B
oobeme 35-50 % ot mosmHoro orBera. CTyAEHTOM JOIMYIIEHO HECKOJBKO CYIIECTBEHHBIX OIIMOOK B
TOJIKOBAHUW OCHOBHBIX MOHSTHIA, 3aKOHOB U (DOPMYJI, ONMCAaHUKA OCHOBHBIX 3KCIIEPHUMEHTOB. CTYAEHT
HE JIaeT yIOBJIIETBOPUTEIHHBIX OTBETOB HA YTOUHSIOIINE BOIIPOCHI IO OHJIIETY.

- 1-4 6ayua BBICTABJISICTCS CTYJICHTY, €CITH OTBET HA TEOPETUYECKHUE BOIPOCHI CBUJICTEIILCTBYET O
HENIOHUMAaHWU W KpailHe HEMOJHOM 3HAaHUU OCHOBHBIX IOHATHH, 3aKOHOB U IKCIEPUMEHTOB, HIIU
MOJTHOCTHIO OTCYTCTBYET OTBET Ha OJMH BOIPOC W JIOMYIICHBI CEPbE3HBIC OIMMOKH U MPOOENbI MpH
OTBETE Ha BTOPOI Borpoc. Ha yTouHstomnre BOmpockl Mo OWIIETY HE MOIy4YeHbl OTBETHl MM OTBETHI HA
HUX B KOPHE OLUIMOOYHBI.

IIpumepwl 3a0a4 K IK3AMeEHY:

1. Jns mpekpamienuss GotorddexTta, BBHIZBAHHOIO OOJyYEHHEM YIbTPa(UOIETOBBIM CBETOM
IUIATUHOBOM IUTACTUHKU, HYXHO TMPHIOKHUTH 3aJePXKUBAIOILIYI0 pa3HOCTh moTeHnuanoB 3,7 B. Ecnu
IUIATUHOBYIO IJIACTMHKY 3aMEHUTh APYToH IUIACTMHKOM, TO 3aJ€pKUBAIOLIYI0 Pa3HOCTh IOTEHIUAJIOB
npuaercs yBenudursb 10 6 B. Onpenenuts paboTy BeIX0/1a 3IEKTPOHOB C ITOBEPXHOCTH 3TOM IJIACTHHKH.
2. Ha xakyr0 KHHETHYECKYI0 SHEPrHI0 YCKOPSEMBIX IPOTOHOB JOJDKEH OBITh paccyuTaH
YCKOPHTEIb, 4TOOBI HCCIIE0BATh IPOCTPAHCTBEHHBIE CTPYKTYpHI pasmepoM ~ 1 dm (10723 cm).

3. OueHUTh C MOMOIIBIO MPUHIUIIA HEONIPEAEIEHHOCTE MUHUMAJIbHYI0 KHHETUUYECKYIO YHEPTHIO
AIIEKTPOHA , JIOKAJTM30BAaHHOTO B 00sacTu pasmepoM | = 0,2 Hm.

4. Byaytr nu wcmbIThIBaTE MUGPAKIUI0 HA KPUCTALUTUYECKOW PEIIeTKe HEUTPOHBI, HMEOIINe
KuHEeTH4YeCKy 3Hepruto 1 MaB ? CuwurtaTh, 4TO IEpUOA KPUCTALIAYECKON PEIIETKH HUMEET MOPSI0K
1 A®. OrBer o6ocHOBATH pacueTamu.

5. Haiitn nnuHy BoOsHBI Je bBpoiias  3JIeKTPOHOB , UCTBITHIBAIOIMIUX TUGPAKIUIO Ha TpaHu
MOHOKPHCTAJIJIa , €CII BTOPOH MaKCHMyM 3€pKalbHOTO OTpakeHHs Habmiojaercs moj yriaom O k
nmoBepxHOCTH , paBHbIM 30° . PaccrosHme d MeXIy COCETHUMH  aTOMHBIMH IIJIOCKOCTSMU |,
MapajiyieIbHBIMUA MMOBEPXHOCTH MOHOKpHCTaia paBHo 1,60 A .

6. CBobonHO JIBIKYIASICS HEPEIATUBUCTCKAS yacTHla UMeEeT OTHOCHUTEJIbHYO
HEOIPEJIEICHHOCTh KMHETUYECKOW JHEpPruM MOopsaKa 1,6¥10*. OueHuTbh, BO CKOJBKO pa3
HEOMpeeIEHHOCTh KOOPAUHATHI TAKOW YaCTHIIBI OOJIbIIE e 1eOpOHIeBCKOM UIMHBI BOTHBI.

7. OneHuTh HEeolpeaeIeHHOCTh CKOPOCTH 3JIEKTPOHA B aTOME BOJOpOJia, MoJiaras pasMep aroma
nopsigka 108 cm. CpaBHUTB ToNyueHHOE 3HAUEHHE CO CKOPOCTBIO DIEKTPOHA HA MepBOH GOPOBCKOIL
opbwure.

8. Haiitu sHepruio cBA3M 3JEKTPOHA B OCHOBHOM COCTOSIHUM BOJOPOJOINONOOHBIX HOHOB, B
CIIEKTpe KOTOpPBIX JUIMHA BOJIHBI IEPBOM JIMHUM cepun banbmepa paBHa 164,2 HM.
9. Ha ckoybKO Haj0 yBEIMYUTh BHYTPEHHIOK JHEPIUIO0 aroMa BOJOPOJA , HAXOIALIErocs B

OCHOBHOM COCTOSIHUH , YTOOBI OH MOT HCIIyCTHUTh (POTOH , COOTBETCTBYIOIIMH TOJOBHON JMHUU
cepun [lamena ?

10. Kakyio MUHUMAanIbHYIO0 SHEPIUIO JOJDKEH MOJYYMTh MOH TENHsl, HAXOIALIUNCA B OCHOBHOM
COCTOSIHUH, YTOOBI OH MOT' UCITYCTUTbH (DOTOH, COOTBETCTBYIOIIMI TOJI0OBHOU cepuu banbmepa ?

11. [ToreHman woHM3aMU aToMa WIEJIOYHOrO MeTaia ue3us paseH 3.89 3B. Onpenenurtsb
KBAHTOBBIH J1e()eKT OCHOBHOT'O COCTOSIHHS.

12. Haitaute nivHy BOJIHBI KOPOTKOBOJHOBOW TPAHMIBI PE3KOM CEpUM aToMa JIUTUA , €CIIH
pundeprosckasi monpaBka K P - repmam atoma mutus p =-0,04 .
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13. Hanwummre 31ekTpoHHYI0 KOHpHUrypamnuio aroma 6opa. Bocronb3oBaBimck npasuiamMu XyHAa,
OIIPEIETINTE €r0 OCHOBHOM TEPM.

14. YKaKuTe KBAHTOBBIC IMEPEXOAbl, 00pa3yroIIHe TOHKYI CTPYKTYpy TOJIOBHOW IMHUU CEpUU
banemepa B criekTpe aroma BOAOPO/a.

15. Boryucnutes B enuHuiiax noctossHHoW [lmaHka BO3MOXKHBIE 3HAUEHUS MOAYJSL  IOJIHOTO
MEXaHHYECKOIO MOMEHTA aToMa | Mj | min aroma , AMEIONIETO CHEeKTpaibHbIA TepM 3D.

16. OnpenenuTh BO3MOKHBIE 3HAUEHHsS MATHUTHOTO MOMEHTA aTOMa B COCTOSHHUU “P.

17. Haiitn B marmeroHax bopa moJIHBII MarHUTHBII MOMEHT aTOMa , UMEIOLIEro CIEKTPAJIbHBIN
Tepm P1 .

18. HaifTu HOJHBIA MATHUTHBIA MOMEHT aTOMOB B cOcTOSHUSAX ‘D12 .

19. HaiiTi CIMHOBBI MEXaHMYEeCKUi MOMEHT aTOMOB B COCTOSIHUSAX “Faf2

20. HaiiTi opOUTaTBHBIA MEXaHNUECKUH MOMEHT aTOMOB B COCTOSIHHSX ~D1

21. Omnpenenuthb, Ha CKOJIBKO TOYPOBHEH PaCIICTIUTCS B CJIA00OM MarHUTHOM TIOJIE SHEPTeTUIECKUI
YPOBEHB, COOTBETCTBYIOIIHIT TepMy P32 ?

22. HapucoBaTb cXxeMy paclIelIeHHs] 1 BO3MOKHBIE IEPEX0/Ibl MEKILY YPOBHAMH TepMoB 2P u 2S B
c1a00M MarHUTHOM TIOJIE.

23. Ucnons3zyss mnpaBwno XyHAa, ONPENEIUTh IOJHBIA MEXaHUYECKUd MOMEHT aTroMma,
€IMHCTBEHHAs HE3AIOJIHEHHAsI 000JI0YKa KOTOPOTO COACPKUT ABa P-3JEKTPOHA.

24. CKOJIBKO CIEKTpaJIbHBIX JIMHUH, pa3pelleHHbIX MpaBUIaMH O0TOOpa, BOHHUKAET MpPU MEepexoje
ATOMOB JIUTHS B OCHOBHOE COCTOSIHUE U3 COCTOSIHUA 4S.

25. Ha cKOJIBKO KOMIIOHEHT pAacCIIENUTCS IMYYOK aTOMOB YTJIEPOJa, HAXOIAIIMXCS B OCHOBHOM

cocrosguuu, B skcnepumente Iltepna u ['epnaxa? [l HaxoXAeHUST OCHOBHOTO TepMa aroma
HCII0JIb30BAaTh MPaBUiI0 XyH/IA.

3a peleHHe 32/1a44 HA YK3aMeHe BbICTABJISIETCS .

- 6 6ayuIoB , ecu 3a/1a4a penieHa MOJIHOCThIO U 0e3 3aMeuaHui;

- 5 OamioB, ecnud 3amada pelieHa IOJHOCThIO, HO €CTh HEOOJBINHE HEIOYESThl HIIN
HECYHICCTBCHHAs OIIMOKA B YMCIIEHHBIX pacucTax uin HpeO6pa3OBaHI/I$IX;

- 4 Gayuta, eciM BCE MCXOJHBIC MOJOKEHHS TEOPUH M JIOTMYECKUE BBIBOJBI 3alMCAHBI BEPHO, HO
peoOpa3oBaHus HE 3aKOHYCHBI WIIHA B TIPE0OPa30BaHUIX JOMYIICHA OLIHOKA;

- 3 GaJuta, ecii B UCXOJIHBIX YPaBHEHHSX WM B UJIeC PEIICHHUS JOMYIIEeHa Cephe3Hast ONMOKa, 4To
MIPUBEJIO K HEBEPHOMY DPE3YyJIbTaTy WM OTCYTCTBYET OJHO M3 HEOOXOJUMBIX MCXOAHBIX YpaBHEHHI,
OJTHAKO BBITOJIHEHBI TPe00pa30BaHus, HAPABICHHBIC HA TIOTyUYEHHE OTBETA,;

- 2 Ganna, eciii OTCYTCTBYET JIBa UCXOJIHBIX YPAaBHEHHUS U3 TPEX WJIM YEThIpEX HEOOXOAUMBIX, UIIU
JomnyiieHa rpyOast ommOKa, CBHAETSILCTBYIONIAS O HEMOHMMAHWM YCJIOBHS 3a7a4H, OJHAKO
IIPUCYTCTBYIOT BEPHBIEC JIOTUUECKHUE PACCYXKACHUS, UACS PELICHUs, YaCTUYHO IPABUIIBHBIE JCHCTBUA,
HarnpaBJICHHbIC HA TIOJTyYeHHE OTBETA,;

- 1 Gamn, eciu eCTh MPAaBUJIBHO 3alMCAHHOE OJIHO WJIM JIBA MCXOJHBIX IMOJIOKEHHSI TCOPUU HIIH
nacs peucHudA, HO HE CACIIaHO HUKAKUX }IeﬁCTBHfI JJI TIOJTYYCHHS OTBETA,

- 0 6GaJIJIOB — pelIeHHEe OTCYTCTBYET WIIU TMOJIHOCTBIO OIIUOOYHO.

3amaua He BXOJAUT B HK3aMEHAIIMOHHBIN OMJIET U BBIAAETCS CTYJIEHTY OTIENbHO, NOCe OTBETa Ha
TEOPETUYECKHE BOIIPOCHI OUIIETHI.

lelMepbl 00oNnoTHUMEAbHbBIX 80Nnpocoe HA IK3aMeHe:

Cdopmynupyiite moctynaTtsl bopa.

UYro Ob10 BriepBEIe 0OHApYykeHO B onbiTe Ppanka u ['epra?

Hanummmre o600mennyto Gopmyny bansmepa uis cepuit M3iydeHust aToMa BOIOPOJa.
Cdopmynupyiite runoresy ae bpoits.

Uro BnepBble AoKa3an onbIT JleBucCona u Jxxepmepa?

B gem 3akimogaercst pU3NUECKU CMBICT BOJTHOBOH (DyHKITHH.

Cdopmynupyiite npuHImn HeompeaeneHHocTH [ eiizenOepra.

NoookrwdE
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8. Hammmute GpopMyIsl Uit OIEPATOPOB KOOPAUHATHI U UMITYJIBCA.

9. Hamummute dhopmyny ypaBuenus [llpenunrepa mjist cTalinoHAPHBIX COCTOSTHUM.

10. Onummure moxens atoma Pezepdopaa.

11. Hanummte ¢popMyty Isi SHEPTHU aTOMa BOJIOPOIA.

12. HazoBuTe KBaHTOBBIC YHCIIA DJIEKTPOHA.

13. TlpuBenute KnaccupUKAIMIO COCTOSHHUM 3JIEKTPOHA TI0O MOMEHTY UMITYJIbCA.

14. Yemy paBHO CIMHOBOE YHUCIIO 3JIEKTPOHA?

15. Yto Bneprrie ObuT10 0O0HapYskeHO B onbiTe [lITepHa u ['epnaxa?

16. Kakoe KBaHTOBOE YHCJIO OMPEeIiieT BO3MOXKHBIC 3HAUCHHUS IPOEKIIUA MAarHUTHOTO
MOMEHTa atoma?

17. B dgem 3akirovaercs (PU3MUECKUN CMBICT KBAHTOBOTO YHMCJIA TTOJTHOTO MEXaHUYECKOTO
MOMEHTa atoma?

18. Cdopmynupyiite npunmun Ilaymm.

19. Onumure uaeanbHyI0 CXeMY 3arlOJHEHHsI 3JIEKTPOHHBIX 000JI0UEK aToMa.

20. B yem nmpuurHa MEPUOIUIHOCTH XUMUYECKUX CBOMCTB AJIEMEHTOB C YBEIIMUECHUEM HX
MOPSIKOBOT0 HOMEpa?

3a oTBeT Ha IONOJHUTEJIbHBIN BONIPOC HA YK3aMeHe BbICTABJIACTCS:

-3 Gaa, ecinu CTYACHT J1ajl UCUYEPIbIBAIOIIE NOJIHBIN U IPAaBUIbHBIN OTBET;
- 2 Oamna, eciu OTBET BEpPEH, HO JaH HE B MOJIHOM O0beMe Y4yeOHOH MpOrpaMMbl, WM COJAEPKUT
HE3HAYUTEJIbHbIE OLUTHOKH;
- 1 Oami, ecnu OTBET Ha BONPOC JaH, HO COJAEPKUT CEphe3Hble OLIMOKM WM OoJiblIMEe HpOoOesnbl B
U3JI0KEHNUHY;

- 0 GayIoB, €CIIU CTYIEHT HE OTBETUJI I OTBETHUII B KOPHE HEBEPHO.

JlomosmHUTEIbHBIE BOTIPOCHI 331aAI0TCS CTYACHTY TIOCJIe OTBETa Ha BOIIPOCHI OmiIeTa.
Du3nYeCKuil MPAKTUKYM

B cocTaB nucuuIuiMHbI BKIIOYEH (PU3NUECKH MPaKTUKYM, 10 KOTOPOMY MPEAYCMOTPEH OTAENIbHBIH
3ayer.

Crnncok BbINOJIHSIEMBIX J1A00PATOPHBIX PadoT.

1.JIaboparopHast padota Ne 1 «3akoHsl poToadhdhexray;

2. JIaboparophas pabota Ne 2 «OnpezeneHre NOTEHIIMAIOB BO30YK/I€HHsI aTOMOB aproHa (OmbIT
®panka u ['epra)»;

3.Jlaboparopuas padota Ne 4 «/3ydenune cieKkTpa U3TydeHUs: aTOMa BOJIOPOa U OTpeielieHHe
noctostHHOUW Punbepray;

4. JIaboparopnas padota Ne 6 "M3ydeHnue renunii-HeOHOBOTO Ja3epa';

5. JlabopaTtopHas padota Ne 7 «M3yuenue npocroro r¢dekra 3eemanay,

6. JlaboparopHas padota Ne 9 «M3yuenue nudpakinu 3IEKTPOHOB U OINPeIeTICHIE MEKIUIOCKOCTHBIX
PACCTOSIHUN TTOTUKPUCTAILIAY;

7. JTaboparopHas padota Ne 10 «M3yueHue TOHKON CTPYKTYpbI aTOMa HATPUSI»;

8. JlabopaTtopHas padota Ne 12 «OMUCCHOHHBIN CHIEKTpaIbHBINA aHATU3 CIJIaBOB Ha ctuiockomne CJI-
13x»;

9. JlabopaTtopHnas padota Ne 16 "M3ydeHue CTpyKTyphl CIIEKTpa IBYXaTOMHON MOJICKYJIBI.

3aganus 119 OHEHUBAHNUS BbINOJHEHHUS U 3aIIUTHI JJA00PaTOPHBIX padoT

3a momyck, BBIMOJTHEHHE M3MEpeHHid, odopMmieHHe oTdyeTa Mo J1abopaTopHOM paboTe CTyIeHT
MOXXKET TOoNydnuTh 6 OaymmoB. 3a 3amUTy OTYEeTa MO JIADOpaTOPHOW paboTe CTaBHTCS JO S5 OayuioB.
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MaxkcumanbsHbIH 0asut 3a BBIIOJIHEHUE U 3alUTy JabopaTopHoil paboTel coctaBiser 11 6amnos. Bceero
BomonHseTcss 8 pabor. Ilocne BoimonmHeHWss Bcex pabOT caaeTcs TecT Ha  BIaJCHUE
IKCIIEPUMEHTATLHBIMUA HaBBIKAMU, OIICHUBAaeMbIH B 12 GaimoB. [[1s momy4yeHus 3a4eTa CTyAeHT JOJKEeH
BBITIOJIHUTH BCE 8 padoT, moryduB He MeHee 60 Gaios.

JlabopatopHuble pa0OTHI, BBINONHSIEMBIE B Kypce U3yYCHHUs TUCIUIUIMHBI, OIMUCaHBI B
METOIMYECKUX YKa3aHUSX, JOCTYITHBIX B JaAOOpATOPUH U B JIEKTpoHHOU cetn baml'V:

Cnucok MeToAMYEeCKHUX YKA3aHUI K J1a00paTOPHbIM padoTaM 1o aToMHO# Gusuke:

Ne HaumenoBanue Kon- | ABTopsl l'on

n/a BO W30aHU
CTp. i

1 Meroaudeckue yKa3aHusl 1J1s1 BBITTOJTHCHHS 12 Banananos M. X. 2016

naboparopHoit pabotel Ne 1 o atomHoO#M husmke
"M3ydeHne oCHOBHBIX 3aKOHOB GoTodhdekra

2 MeTtoauueckue yka3aHust sl BBITOJIHEHUS 12 banananos M.X. 2016
nabopaTopHoil paboTs! Ne 2 o aTOMHOU (U3UKe
«OmnpeeneHne NOTCHIINAIOB BO30YKICHHS
aromoB aproHa (onbiT ®@panka u ['epua)»

3 Meroandeckue yKa3aHusl 7151 BHITTOJTHCHUS 20 Banananos M. X. 2018
nabopaTopHoii paboTsl Ne 4 o aTOMHOU (U3MKe IOnaesa 10.X.
«M3ydeHue criekTpa u3aydeHus: aToMa BOAOpoaa
U ompeesieHne MocTosiHHOM Pundepray

4 MeTtoauueckue yka3aHust sl BBITOJHEHUS 18 banananos M.X. 2017
nabopaTopHoil paboTsl Ne 6 1o aTOMHOU (uU3UKe IOnaesa 10.X.
"N3yuenue requii-HEOHOBOTO Jlazepa"

5 MeTtoauueckue yka3aHust JUIsl BBIITOJIHEHUS 18 banananos M.X. 2016

nabopatopHoi paboTel Ne 9 mo aToMHOM pusznKe
«M3yuenue nudpakuuu 3MEKTPOHOB U
OTpeieNIeHUEe MEKITTIOCKOCTHBIX PAaCCTOSTHHMA

MOJIMKPUCTAIITIA

6 Meroaudeckue yKa3aHusl 1J1s1 BBITTOJTHCHHSI 32 Banananos M. X. 2016
naboparopHoit pabotel Ne 10 mo aToMHO# (u3nke Nimem6eton P.X.
«M3yvyeHne TOHKOW CTPYKTYPhI aTOMa HATPHUSI»

7 Meroanueckue ykazaHusi 1J1s1 BHITTOJIHEHUS 22 Banananos M.X. 2017
naboparopHoit padboTsl Ne 12 1o aToMHOM (pu3nke Nmem6eTor P.X.

«OMHUCCUOHHBIN CIIEKTPaAJIbHBIN aHAJIU3 CIUIABOB
Ha ctusiockomne CJI-13»

8 Meroanueckue ykazaHusi 17151 BHITTOJIHEHUS 24 banamanos M.X. 2016
naboparopHoit padboTel Ne 16 1o aToMHOM (pu3nke
"N3yueHue cTpyKTypbl CIIEKTpa ABYXaTOMHOMN
MOJIEKYJIBI»

IIpumepbl KOHTPOJIBLHBIX BONPOCOB K J1a00paTOPHBIM padoTam:

KonTtpomnbHbIe BOIPOCH! K 3amuTe JadopatopHoit padoTst Ne 10
1o aTOMHOM (pu3uke «l3ydeHue TOHKOW CTPYKTYpPBI CIIEKTPa aTOMay:

1. B yeM cOCTOUT NpMHINIHATIBHOE OTIMNYHNE SHEPTETUUECKUX YPOBHEH IIETOYHBIX 3JIEMEHTOB OT
ypOBHEH aToMa Bojxopoaa?

2. Uem o0ycCioBIIeH KBAaHTOBBIN J1eHEeKT?

3. JlaiiTe kauecTBeHHOE OOBSICHEHUE 3aBHCUMOCTH KBAaHTOBOTO JIe(peKTa OT OpOUTAIBHOTO YUCIIA

4. 3anummuTe CIeKTPAIbHBIC CEPUH MIETOYHBIX 3JIEMEHTOB.
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5. UeM OOBSCHUTH TyOIETHYIO CTPYKTYPY CIEKTPOB MIETOYHBIX JIEMEHTOB?

6. Kakum B3auMozeiicTBeM 00yCIIOBICHO TOHKOE PACIICIUIEHUE YHEPTETUUECKHUX CIIEKTPOB aTOMOB?

7. PacumpyiiTe 3amuck cocTosiHuit atoma P12 , 3Pz , 2Dsy2, IFa.

8. OOBsICHUTE PE3KOCTh U PA3MBITOCTh JIMHUN pe3koi u Trudy3HOI ceprii COOTBETCTBEHHO.

9. OnpeienuTe PasHOCTb SHEPTHil cocTosHuit 32P32 u 32P12 aToMa HaTpUs.

10. ITocTpoiiTe cxemy JOMYCTHUMBIX TI0 MpaBUiiaM 0TOOpa KBAHTOBBIX MEPEX0I0B aTOMa HATPHS U3
cocTosiHus SF B OCHOBHOE COCTOSIHUE.

KoHTtpomnbHbIe BONIPOCH! K 3amuTe 1abopaTopHOi padoTsl Ne 4 o aTOMHOMU (u3nKe
«H3yuenne criekTpa U3Iy4eHUs aToMa BOAOPOJIa U
oIpeJiesIeHue MOCTOSTHHOM Pundepray:

1. Uto Ha3bIBaeTCs CIEKTpaIbHOU cepueit?

2. Yo Ha3bIBaeTCs rpaHuiieii cepun’?

3. Hanmummre o606mieHHyto Gopmyny bansmepa 1uist BOZOpo10mo00HOT0 aTroma.

4. Yemy paBen nipenen cepuu Jlaiimana? npeznen cepuu banbmepa?

5. Yro Ha3bIBaeTCs CHEKTPAIBLHBIM TEPMOM?

6. Chopmynupyiite koMOMHAIMOHHBIN npuHIMN Putna. Kakas cBsi3b CylIeCTBYeT MEX1y TEOpHEH
bopa 1 koMOMHaMOHHBIM NpuHIMIIOM PuTia?

7. Chopmynupyiite mpaBuiio yactoT bopa.

8. BeiBeaute GpopMyity yCiaoBUs KBAaHTOBAHHS SJIEKTPOHHBIX OpOUT (BTOpoi noctyinar bopa). 9. Uto
HA3bIBACTCS U30TONMYECKUM cIBUTOM? YeM OTiIM4aeTcs CIeKTp JIErkoro BOAOpo/ia OT CIEKTpa
JIeiTepus U TpUTHUS (THKEIO0ro Bogopoaa)?

10. Kakue kBaHTOBbIE YHCJIa OMMCHIBAIOT COCTOSTHUE JIEKTPOHA B aToMe Bojopoaa? B uem ux
¢busnueckuit cmMpIci?

11. Kakue cocTosiHuS Ha3bIBaOT BHIPOKACHHBIMU? UeMy paBHa CTENEHb BBIPOXKICHUS N-0T0 YPOBHSI B
aTome Bojiopoja’?

12. Kak kmaccuumupyroTcst COCTOSTHUS JIEKTPOHA 10 OpOUTATBFHOMY KBaHTOBOMY unciy? 13. Uemy
paBeH B eiMHUIAX h MoIyIb OpOUTATILHOrO MOMEHTa d - 3JIeKTpoHa?

14. Onpenenure B eiuHULAaX h BO3MOKHBIE 3HAUEHUS IPOEKLIUH OPOUTATILHOTO MOMEHTa UMITyJibca f-
AJIEKTPOHA.

15. Yro Be1 3Haere o nmpaBmiiax ordopa?

16. Yto Takoe ciuH? YeMy paBHO CIIMHOBOE KBAHTOBOE YHCJIO JIEKTpOHA?

17. [Jaiite onpeneneHne TOHKOH CTPYKTYPbl YPOBHEI.

18. Yro Takoe cuH-OpOUTaIbHOE B3aUMOACHCTBIE?

19. Haueptute cxeMy 2HEpreTHYECKUX YPOBHEH aToOMa BOJIOPO/Ia C yU€TOM CITUH-OpOUTATIFHOTO
B3aMMOJECICTBHSIL.

Onuncanue KpuTepueB OLEHMBAHNUS BHINIOJHEHUS U 3AIIUTHI J1a00PATOPHBIX PadoT:

2 Gaina moJry4aeT CTYJIeHT, €CJIM UM CJIIaH JIOMYCK K J1abopaTopHoi paboTe (3HaHHE GU3HYECKON CYyTH
U3y4aeMoOro SIBJI€HMA, Leled U 3agad  pabdoThl, METOJOB HU3MEpPEHUH U  yCTpOMCTBa
IKCTIEPUMEHTAIBHOMN YCTaHOBKH);

2 Oamra TONyYaeT CTYJEHT, €CITM WM TIOJHOCTBIO BBINOJIHEHBI BCE MU3MEPEHUs MO JabopaTOpHOM
paborte, 3am0THEHA Ta0JIMIa U3MEPEHHUI U BBITIOJTHEH NIPEBAPUTEILHBINA pacueT pe3yibTaTa;

2 Oamia TOJydaeT CTYJEHT, €CIH MM TIOJHOCTHI0 O(OpMIICH OTYEeT 1Mo J1abopaTopHO paboTre ¢
pacyeToM MOTPEITHOCTEH, aHATU30M PE3yJIbTATOB U C/ICJIaHbI BRIBOJIBI IO padoTe;

5 OaIoB MOJyYaeT CTYJEHT, €CIM OH JIaJl TIOJHbIE M MPaBUJIbHBIC OTBETHI HA BCE 3aJJaHHBIC BOIIPOCHI
10 TEOPHHU K JaHHOW paboTe, METOUKE IKCIIEPHUMEHTA U DKCTICPUMEHTAIBHOM yCTaHOBKE.

2 Gaya moyydaeT CTyACHT MPU KOHTPOJIE SKCIIEPUMEHTAIBHBIX YMEHUHN, €CIIN OH BJIAJeeT MPaBHIaMH
MOJIb30BAHUS JICKTPOU3MEPHUTEIBHBIME TIPUOOPAMH, IPABUIBHO MPOU3BOJIUT HACTPOUKY YCTaHOBKH,
NPaBUIBHO MPOU3BOAHUT U3MEPEHUS (PU3NUECKUX BEITHUHUH.
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B ycTaHOBJIEHHBIX paMKax CTYJEHTY CTaBUTCS KOHKPETHBIN Oayt (OT HyJis 10 MAaKCUMAaJbHOIO) C
y4eToM 00beMa U KayecTBa BBIIOJHEHHOW paboThl WIIH MOJIHOTHI M MPABUILHOCTU OTBETA.
3a paboTy B ceMecTpe CTYAEHT MOJy4aeT NP BBINOJHEHHH (U3UUECKOro mpaktukyma ao 100
0aJyIOB 32 BBIMIOJIHEHHUE 33JlaHUN B paMKax TEKYIIEro M pyOeKHOTr0 KOHTPOJISI U JOTIOJHUTEIBHO 10 10
0aIoB 3a pe3ysbTaThl ydacTUs B OJUMIIMAAE CTYIEHTOB Mo oOmel ¢usmuke. [ns 3adera 1o
(bu3mIecKoMy MPaKTUKyMy CTYIEHT J0DKeH HabpaTh B ceMecTpe He MeHee 60 6aioB.

HpHMepbl AOMOJTHUTEJIBbHBIX BOIIPOCOB:

21. Chopmynupyiite nmoctynatsl bopa.

22. Yto 6110 BiepBBIe 00HApYX)eHO B omnbiTe @panka u ['epra?

23. Hanmmute 0600mennyo Gpopmyiy banemepa ais cepuii n3mydeHus: aToma BOA0POaa.

24. Chopmynupyiite runoresy ae bpoits.

25. YUto BriepBeIe qoka3an onbIT JleBucCona u xepmepa?

26. B ueM 3axmmrogaeTcst GU3MYECKUN CMBICIT BOJTHOBOU (DYyHKIIUH.

27. ChopmynupyiiTe MIpUHLIMI HEoNpeaeaeHHocTu | eiizenbepra.

28. Hanmmute opMyJIbl [UIst OTIEpaTOpOB KOOPAWHATHI M UMITYJIbCA.

29. Hanmmute hopmyiy ypaBuenust Llpenunrepa Ui CTallMOHAPHBIX COCTOSTHUN.

30. OmnwummTe Monens atoma Pezepdopna.

31. Hanumute hopMyity /Ui SHEPTrUH aTOMa BOJOPOJA.

32. Ha3oBuTe KBaHTOBBIC YHCIIa YJICKTPOHA.

33. IlpuBeaure kiaccu(PUKAIMIO COCTOSTHUN AJICKTPOHA 110 MOMEHTY UMITYJIbCA.

34. Yemy paBHO CIIMHOBOE YHUCIIO AJIEKTPOHA?

35. YUro BriepBbie ObLT0 0OHapysxeHo B onbite LlITepHa u ['epnaxa?

36. Kakoe KBaHTOBOE YHCIIO ONPEIeisieT BO3MOKHBIC 3HAYCHHS TPOCKIIMH MAarHUTHOT'O MOMEHTA
aToma?

37. B dem 3akirodaeTcst GU3MYECKHUI CMBICT KBAHTOBOT'O YHCIIA TIOJTHOTO MEXaHHYECKOTO MOMEHTA
aToma?

38. Chopmymupyiite npuamun [aymnu.

39. OnumuTe UAeaIbHYI0 CXeMY 3alOJHEHUS SJIEKTPOHHBIX 000JI0YEK aToMa.

40. B yem npuunHa NEPUOJANIHOCTH XUMUYECKHX CBOHCTB JIEMEHTOB C YBEIIMYCHUEM HX TIOPSIIKOBOTO
HOMepa?
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PeiiTuHr — muian gu3n4ecKOro NPpakTUKyMa

Buabl yueOHoii 1esITeJIbHOCTH bamn 3a Yucno bannsl
CTYI€HTOB KOHKPETHOE 3aJjaHuM 3a Munu- Makcu-
3aJlaHue CEMECTp MaJIbHBIA | MaJIbHBIN
Moayab 1 «IKcnepuMeHTAIbHbIE 0CHOBBI KBAHTOBO TEOPHH»
Texkymmii KOHTPOJIb 20
1. lonyck Kk pabote 0-2 3 0 6
2. BrinmogHeHNEe U3MEpEeHUI. 0-2 3 0 6
3. OdopmiieHne oTuera. 0-2 3 0 6
4. KoHTpOIb 3KCTIEPUMEHTATBHBIX 0-2 1 0 2
yYMEHUU
Py0e:kHbIIi KOHTPOJIb 15
1. 3anura 1a60paTOPHOI pabOTHI. 0-5 3 0 15
BCEI'O I[10O MOAVYJIKO 1 0 35
Moayab 2 «KKBaHTOBasi TeOpUsI aTOMOB H MOJIEKYJ»
Tekymuii KOHTPOJIb 30
1. lommyck k pabote 0-2 5 0 10
2. BeinosiHeHHE U3MEPEHUH. 0-2 5 0 10
3. Odopmienue oTuera. 0-2 5 0 10
Py0eskHbIii KOHTPOJIb 35
1. 3ammra 1a60paTOpHON PabOTHI. 5 5 0 25
3. Tect 0-2 5 0 10
BCEI'O I10 MOAYJIIO 2 0 65
ITocemaeMocTh (0a/1J1b1 BHIYUTAKTCS U3 0011el CYMMBbI HAOPaHHBIX 0aJ1J10B)
1. TlocemeHnue NpakTUYECKUX 0 -10
3aHATHI
HTOroBbIii KOHTPOJIb - 3a4eT 60 110

3ayeTHasi KOHTPOJIbLHAsA padoTa.

Y4eOHBIM TUIAHOM 10 JUCHUIUIMHE «ATOMHas (QU3MKa» IS TPOBEPKH YPOBHS YCBOCHHS
HEOOXOIUMBIX KOMITETEHITI MPEeIyCMOTPEHAa KOHTPOJIbHAs paboTa, KOTOpas UMEET CTaTyC HTOTOBOM,
3a4E€THOM KOHTPOJILHOM PAaOOTHI MO MPAKTUYECKUM 3aHATHUAM (perieHue 3anaad). BeImonmHeHHEe 3Tou
KOHTPOJIbHOU palOThI SIBISIETCS 00s3aTeNIbHBIM YCIIOBUEM JIOMyCKa K dk3aMeHy. KoHtposbHas pabora
COJICPXKUT 5 3a/1a4, BpeMs BoIToTHeHHS 90 MuHyT. Penenne oqHoi 3a1aun oreHrBaeTcs B 20 6ayioB.

IIpuMmep BapuaHTa 32a4€THON KOHTPOJILHON padoThlI.

1. Jns  mpekpamenus (otodddekra, BBIBBAHHOTO OOJYYECHHUEM YIbTPA(PHOIETOBBIM CBETOM
IUIATUHOBOM IUTACTUHKM, HYXXHO TNPWIOKHUTH 3aJ€PXKUBAIOLIYI0 pa3HOCTh mnoTeHnuanoB 3,7 B. Ecin
IUIATMHOBYIO IJIACTMHKY 3aMEHUTh APYToM IJIACTMHKOW, TO 3aJep>KUBAIOIIYI0 Pa3HOCTh MOTEHIIMAIOB
npuaeTcs yBenuauTs 10 6 B. OnpenenuTs paboTy BBIXOAA JIEKTPOHOB € TIOBEPXHOCTH 3TOW TUIACTHHKH.
2. byayt nu ucnbIThIBaTH MUGPAKIUI0 HA KPUCTAIIIMYECKOW pEIIeTKe HEUTPOHBI, HMEIOIINe
KHHETHUYECKYyI0 3Hepruio 1 MaB ? Cunrath, 4TO Meproa KPUCTALTHYECKONW PEIIETKH HUMEET TOPSI0K
1 A%, OtBeT 060CHOBATH pacyeTaMH.

3. Ha ckonpkOo Haj0 yBENTWYHTH BHYTPEHHIOIO SHEPrHI0 aToMa BOJIOPOJA , HAXOMSIIETOCS B
OCHOBHOM COCTOSIHUM , YTOOBI OH MOT HCIYCTHUTh (DOTOH , COOTBETCTBYIOIIMH TOJOBHON IHWHUU
cepun [lamena ?
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4. PaccuunTaiite n HapucylTe cXeMy paclIeIUIeHHsI B CIa0OM MarHWTHOM MOJI€ 3HEPreTHYECKOTO
YPOBHSI, KOTOPOMY COOTBETCTBYET TepM cocTostHUs 2Daye.

o. B enuHcTBeHHOI He3amomHeHHOW 0-1101000104Ke aToMa HaxoAuTes 2 AnekTpoHa. Ha ckosbko
KOMITOHEHT PaCUICIUTCA IIy4OK TaKMX aTOMOB, HAXOAAIIUXCS B OCHOBHOM COCTOSIHWH, B DKCIIEPUMEHTE
repna u I'epnaxa? {1 HaX0KAEHUSI OCHOBHOI'O TEPMA aTOMa UCII0JIb30BATh MTPaBWIIO XyH/a.

Kpurepuu onennBanus 3a1a4 3a4eTHON KOHTPOJIbHOI padoThI:

- 16-20 6anoB BBICTABISIETCS CTYICHTY, €CIIM IPEICTABICHO MOJIHOE PELICHUE 3aaul, KOTOPOE MOXKET
coJiepKaTh MEJIKME HETOUHOCTH MJIM HEJJOCTATOUHYIO apIyMEHTAIHUIO 11aroB PeIleHus;

- 11-15 GaynoB BBICTABIISIETCS CTYIEHTY, €CJIM IIPU BEPHOM pEIICHUH B 00LIEM BUJIE JOIYIIEHA OInOKa
B YMCJIOBBIX pacyeTax WM IpU MPaBUIBHOM OTBETE OIYIIECHbl HEKOTOPBIE IPOMEXKYTOUHBIE 3TAIlbI
pelIeHHsI WK JOMYIIeHa HeMPUHIMITHAIBHAS ONIMOKA B ICXOJHBIX YPAaBHEHHSX;

- 6-10 6anIoB BBICTABIISETCS CTYJIEHTY, €CIIM OTCYTCTBYET OJTHO U3 HEOOXOIUMBIX HCXOIHBIX
ypaBHEHHIA WX JIOMYIICHA TPUHIMITHAIBHAS ONIMOKA B ICXOJHBIX YPAaBHEHHSX, HO MPUCYTCTBYIOT
MIPaBUJIbHBIE PACCYKICHUS U ICHCTBHSI, HAIlpaBJICHHbIE HA MTOJYyYEHHE OTBETa

- 1-5 GaiioB BBICTaBIISIETCS CTY/IEHTY, €CJIM BEPHO 3allMCaHa TOJIBKO YaCTh HEOOXOJUMBIX HCXOIHBIX
YPaBHEHMA, IPU 3TOM OTCYTCTBYIOT KakHe-1100 MaTeMaTH4eCKue MpeoOdpa3oBaHysl, HallpaBJIeHHbIE Ha
[I0JIy4€HHE OTBETA WJIM OHU OLIHMOOYHBI.

- 0 GayI0B CTaBUTCS MPU OTCYTCTBUM OTBETA WJIU NPH MOJHOCTHIO HEBEPHOM OTBETE WIIM KOTJa
pellIeHNe HE COOTBETCTBYET YCIIOBHIO 3a/1a4H.

KpnTepml OIlEHMBAHHUSA OCBOEHMSI KOMIIETEHIIUH 110 3a49eTHOI KOHTpOJ’ILHOﬁ paﬁoTe

Dransl PesynbraThl 00y4YeHUs Kputepuu orieHuBaHuUsS
OCBOCHHA «HE 3a4TCHO» | «3aYTECHO»
IK-1.1. 3Hars: He 3naer 3HAeT

OCHOBBI KBaHTOBOfI TCOPHUH, KBAHTOBBIC YPABHCHUSA

JABHUXKCHUA MUKPOYACTHUL, KBAHTOBBIC

CTaTUCTUYECKHUEC pacrpeaciiCHusd; T'paHUIbI

HpI/IMeHI/IMOCTI/I KJIIACCHUYCCKUX nu KBAHTOBBIX

Mozenen ¢bu3mIecKux SIBJICHUI; CTpOEHUe

JJIEKTPOHHONH OOOJIOYKM aToMa, KBAHTOBBIC YHCIIA
JJIEKTPOHA W aToMa, MX (U3UYECKHH CMBICIH, POJIb
ANIEKTPOHHOM 000JI0YKH BO B3aUMOJICUCTBUU aTOMOB
C  BHEIIHMMH  TOJSAMH;  3HaTb  OCHOBHBIC
9KCIIepUMeHTANIbHBIE (DakThl: (POTOd(PDEKT, ONBITHI
Opanka u [epua, onbiT Pesepdopnaa, mianerapHyro
MO/IENTb aTOMa, 3aKOHOMEPHOCTH B CIIEKTPaX aTOMOB,
midpakouio  Mukpouactul, omnelT lllrepHa n
I'epnaxa, SIBJICHUC CBEPXIIPOBOANMOCTH "
CBEPXTEKYUECTH; 3HATh POJb BHYTPECHHETO CTPOCHHUS
BemiecTBa  (QIIEKTPOHHOM  00ONOYKH aToma) B
(dopmMupoBaHUM €r0 (OUBWIECKUX € XHUMHYECKHUX
CBOMCTB; BKJIaJ, KBAHTOBOW TEOpDUH B pa3BUTHE

HAY4YHO-TEXHUYECKOI'O mporpecca, OCHOBHBIC
MCETOOAUKHN IIOATOTOBKHU nu l‘IpOBe)IeHI/Iﬂ
Ta00paTOPHOTO SKCIIEPHMEHTa B OOIACTH aTOMHOI
(bU3MKH
IK-1.2. VYMeTh: He yMeeT VYMeer

[IpoBomuTh (QU3MUYECKUEC W3MEPCHUS, IPUMCHSTH
COBPEMCHHBI ~ MaTeMaTHUYECKUI  ammapar  mpu
MMOCTPOCHHUH KOJIMYECTBEHHBIX MOJENeH (PH3HUCCKIX
SIBIICHUA W TIPOIIECCOB, IS pEIICHHSA 3agad IIo
OCHOBHBIM T€MaM Kypca

K-1.3. Buanets: He ymeer VMmeeT
HaBBIKAMU IIPOBENCHHUS (PH3MIECKOTO SKCIIEPUMEHTA,

pemenusa 3aaad 10 OCHOBHBIM TE€MaM KypcCa,
HaBbIKaMW TTPUMCHCHHA KBAHTOBBIX HpC,Z[CTaBJIeHI/IfI
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JUIs OOBSICHEHHST OCHOBHBIX  OKCIIEPHMEHTAJILHBIX
(axToB 1 PU3HYECKUX SIBICHUN

Kputepusmu orieHMBaHMsI OCBOCHHS KOMIIETEHIIMI CITy’KaT 0aJuibl, MOTyYeHHbIE 32 BHINIOJIHEHNE
3a4eTHOW KOHTPOJIBHOMN paboThl. Kaxkmoe u3 matu 3aganuii oneHuBaetcs B 20 0amioB, MaKkCUMallbHAS
CyMMapHasi OIIeHKa 32 KOHTPOJIbHYIO padoTy -100 6aos.

[Ikana mepeBoaa cyMMapHOTO 0auia B IByXyPOBHEBYIO OIICHKY:

- 0-59 GamioB — «HE 3a4TEHOY

- 60-100 6am10B — «3a4TEHOY.

3anaHus 1Js1 KOHTPOJBLHBIX padoT

KpomMe uTOroBoii 3aueTHON KOHTPOJBbHOH pabOThl B KayecTBE OLICHOYHBIX CPEACTB OCBOCHUS
KOMIIETEHIIMM MPUMEHSIOTCS TaKK€ KOHTPOJIbHbIE pabOThl IO OTIEIbHBIM MOIYJISM M TeMaM
IIPOrpamMMBl.

Onucanue KOHTPOJIbHOM padoTsl Nel
KontponsHast pabota coctouT u3 natu 3aaa4. Bpems seinonanenus — 90 MunyT.

Kaxxnmas 3agaua onenuBaercs B 3 Oaiia.

IIpumep sapuanma KOoHMpoO1bHOII pa6omui Ne1:
BapuanT Ne 1.

1. Haiitu pabGoTy BbIX0/1a C IOBEPXHOCTH HEKOTOPOI'O METAJIIA, €CIIU MPHU MOOYEPEAHOM OCBEIIEHUH €T0
JNIEKTPOMArHUTHBIM H3JIy4eHHEeM C juHamMu BoimH A1=0,35 MM u A2=0,54 MKM MaKCHMabHBIC
CKOpPOCTH (POTO3IEKTPOHOB OTJIMYAIOTCS B =2 pasa.

2. ®OTOH C PHEpTUeH Am paccesics Mo YriioM o Ha TIOKOSIIEMCS] CBOOOTHOM 3JeKTpoHe. OnpeaenuThb
yroi @, MOA KOTOPBIM BBUIETEN 3JIEKTPOH OTAaud (IO OTHOIIEHUIO K HAlpaBJIEHUIO HAJETEBIIETO
¢dotoHa).

3. V3kuil Nyd4oK MOHODHEPreTHYECKMX »SJIEKTPOHOB MajaeT IOoj yriioM ckoibxkenus P=30°.Ha
€CIMCbMEHHAsl pabOTaBEHHYIO TI'paHb MOHOKpHUCTala aJlOMUHUSA. PaccTosHMe MeXIy COCeIHHMHU
KPHUCTATMIECKUMHU IIOCKOCTSIMH, TapajUlelbHBIME 3TOW TpaHu MoHOokpuctauia, 0=0,2 wm. Ipu
HEKOTOpPOM ycKopsitolieM HamnpspbkeHnu Uo Habmoganu MakcuMyM 3epkaibHoro orpaxenus. Haittu Uo,
€CJIM W3BECTHO, YTO CJEIYHIOIUHA MaKCUMyM 3€pKaJbHOTO OTPaK€HHs BO3HHMKAJ INPH YBEIUUYECHUH
yckopstomero HanpskeHust Uo B m=2,25 pasa.

4. OLEHUTh HEOMNpPENEeNIeHHOCTh CKOPOCTH JJIEKTPOHA B aToOMe BOJOpOJA, Iojlaras pasMep aToma
nopsnka 1A. CpaBHHTH IOTyYeHHOE 3HAUEHHE CO CKOPOCTHIO HIEKTPOHA HA IEPBOil GOPOBCKOiT opoHTe.
5. HacTHia Maccoil M JBUXKETCS MO KPyTroBOil opOUTE B LEHTPAIbHO-CUMMETPUYHOM MOTEHIUAIBHOM
none U=yr?/2. HaiiTu ¢ oMomibi0 GOPOBCKOT0o YCIOBUs KBAHTOBAHMS Pa3pelleHHbIE PaJXyChl OPOUT 1
YPOBHH SHEPTHH YaCTHUIIHI.

Kpumepuu oyenugsaHus 3aday KOHmMpo.1bHoll pa6omut Nel

- 3 Gayia BBICTABISIETCS CTY/ICHTY, €CJIM 33/1a4a pelieHa aOCOMIOTHO BEPHO;

- 2 Oamna BBICTABISETCS CTYACHTY, €CIM B PENICHWH IOMYIICHBl HENPUHIMITHAIBGHBIC OIINOKH,
IIPUBOSLINE K HEBEPHOMY OTBETY;

-1 Gaynn - BeICTaBiISETCS CTYIEHTY, €CJIM BEPHO 3alMCaHa TOJBKO YacThb HEOOXOIUMBIX HCXOJHBIX
YpaBHEHHIA, IPH 3TOM OTCYTCTBYIOT KaKkue-JIMOO MareMaTHYecKhe MmpeoOpa3oBaHusi, HallpaBJICHHbIE Ha
MOJIyYeHHE OTBETA UM OHH OIIMOOYHBI.
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- 0 GamIoB cTaBUTCS Ipr OTCYTCTBUHU OTBCTA WUJIU IMMPU IMOJHOCTHIO HCBCPHOM OTBCTC HUJIUM KOrJa OTBCT
HC COOTBCTCTBYCT YCJIOBHIO 3aJa4H.

Onucanne KOHTPOJILHON padoThl Ne 2:
KonrtposnbHas pabota COCTOUT U3 TpeX 3a/1ad, BpeMs BbInonHeHus — 90 MUHYT.

Kaxxgas 3agada orieHUBaeTCA B 5 0aios.

IIpumep sapuaHma KOHmMpPoA6HOU paéomut Ne 2:
BapuanT Ne 2.

1. Borauciauthb CpC€AHEC 3HAUCHUC KBaJipaTa MOMCHTA UMITYJIbCa B COCTOSAHUUA
v (v,0) = Asinv coso.
2. Haiitm ¢ momompio ypaBHeHus LlpénuHrepa SHEPrHIO TapMOHHYECKOTO OCHWIUIATOpA C
4acTOTOM ( B CTAIIMOHAPHOM COCTOSHUH W(X)=Bx exp(-a®x?), rae B u a — mocTosHHbIE.
3. Haiita ¢ momomipio hopMyIIsl U HaX0XAeHUS K03 puimeHTa npo3paqHoCcT! MOTEHIINATHLHOTO
Oapbepa BEpOATHOCTh MPOXOXKICHHS YaCTUIBI MAacCOi M U 3Heprueil E ckBO3b MOTEHIIMATBHBIN
6apsep U(X)=Uo(1-x?/L?).

Kpumepuu oyenueaHnus 3a0a4 KOHMpPoOAbHbLIX paGom:

- 5 6anIoB BHICTABIIACTCS CTYJIEHTY, €CIIM 3aJla4ya pelieHa abCoII0THO BEPHO;

- 4 Gajuta BBICTaBJISIETCS CTYJEHTY, €CJIM MPH BEPHOM PEIICHUU B OOIIEM BHJE JOIYyIIEHA OMIMOKa B
YUCJIOBBIX pacyeTax WM IpPU IMPABUIBHOM OTBETE OIYIIEHbl HEKOTOPbIE MPOMEXYTOYHbBIE ATaIlbl
pelIeHus WK I0MyIIeHa HEPUHIUITHAIbHASI OITMOKA B UCXOIHBIX YPABHECHUSIX;

- 3 Oaia BBICTABISACTCS CTYACHTY, €CJIN OTCYTCTBYCT OJHO U3 HCO6XOJII/IMLIX HNCXOAHBIX ypaBHCHI/Iﬁ nin
Jonyumi€Ha HOpUHOWUIIMAJIbHAA omuOKka B HCXOJHBIX YpPaBHCHHAX, HO IPHUCYTCTBYIOT IPAaBUJIIBHBIC
PaCCyXKACHUA U ﬂeﬁCTBHH, HAITpaBJICHHBLIC HA IMOJIYYCHHUEC OTBETA (33.,[[8.‘-12[ peuicHa HaHOJIOBI/IHY);

- 1-2 Gamra BBICTABIISETCS CTY/ACHTY, €CIIM BEPHO 3alicaHa TOJBKO YacTh HEOOXOIMMBIX HCXOIHBIX
YPaBHEHM, IPH 3TOM OTCYTCTBYIOT Kakue-JInOO MareMaTHYecKue MmpeoOpa3oBaHusi, HallpaBJICHHbIE Ha
MOJIy4€HHE OTBETA WJIM OHU OLIMOOYHBI.

0 GamIoB cTaBUTCS IIpU OTCYTCTBHUU OTBCTA UJIU MIPU TMOJTHOCTBKO HEBCPHOM OTBCTC HUJIM KOI'Ia OTBCT HC
COOTBETCTBYET YCJIOBHIO 3a1a4U.

3amanus 119 NPOBeJAeHUS MMCbMEHHBIX PadoT

IIncemennas padora Ne 1.

CopepxuT 3a1anus i1 pyOeKHOTO KOHTPOJIS yCBOCHUS MaTepuana MepBbiX 8 neKuui (Moayms 1).
[Tucebmennas pabota paccuntana Ha 45 MUHYT, COCTOUT U3 4 3amanuii. Kaxkoe 3ajanne orieHUBaeTCs B
4 bana.

IIpumep sapuaHma nucbmeHHoli paéomui Ne 1.
BAPUAHT Ne 1

[TonyunTe BhIpaXkeHUE JJIsl KHHETHUECKON SHEPTUH AJIEKTPOHA B paMKax Teopun bopa yist atoma Bojopoa.
BrimmmuTe Bce BO3MOXKHBIE 3HAUEHUSI MATHUTHOTO KBAHTOBOTO YHCTA Ui f-3meKTpoHa.

UT0 npou30iAeT ¢ BOJbTAMIIEPHON XapaKTEPUCTUKON PTyTHOH JIaMIIbl, €U B onbiTe Ppanka u ['epua ycTaHOBUTH
3a/IepPKUBAOILYI0 PAa3HOCTh MOTEHIINANIOB 5 B Mexay ceTkoi u aHoq oM ?

Hepqu/ICHI/ITe CepUU HM3JIYYCHUSA aTOMOB HICJTIOYHBIX MCTAJIJIOB.

> wbdhe
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Kpumepuu oyeHueaHnus 3adaHuii nuceMeHHoll pa6omui Ne1.
- 4 Gana BBICTABISETCA CTYJICHTY 3a MOJIHOCTHIO BBIMOJIHEHHOE 33/IaHKe, HE cOofiepiKalliee OnOO0K;
- 3 Oamra BBICTABISCTCSA CTYACHTY, €CJIM 3aJaHWC BBIMOJIHCHO C HEOOJBIIUMHU OMIMOKAMHU WU
HEJI0YETaMH,

- 2 Gayuta BBICTABIISIETCS CTYJICHTY, €CIIH 3a/IaHUe BBITIOJIHEHO HAIMIOJIOBHHY WIIM NIPY BEPHBIX pacyeTax u
paccyXIeHUIX UMEIOTCS Cephe3HbIe OLIMOKY;

- 1 63.]'[)'[ BBICTABJIACTCA CTYIleHTy, c€ClIn BepHO BBIITOJIHCHA HC6OJ'II)HIa${ qacTh 3aJaHUA WJIN UMCHOTCSA
OTJCJIbHBIC BEPHO 3allMCaHHbIC (OPMYJIBI WM TMOJOXKCHHUS TEOPUH, HEOOXOIMMBIC JJISi BBIMOJHEHHUS
3a/1aHMS;

- 0 GamIoB cTaBUTCS Ipu OTCYTCTBUH OTBCTA UJIU IIPU ITOJHOCTBIO HCBCPHOM OTBCTC WUJIM KOr'Jla OTBCT
HC COOTBCTCTBYCT YCJIOBHIO 3aJa4H.

IucsmenHas padora Ne 2.

ConaepKuT 3aIaHus )T TEKYIIEr0 KOHTPOJIS YCBOCHHS MaTepHralia BTOPOU IMOJIOBUHBI JIEKIIMOHHOTO
Kypca (Moayiib 2). [IucemeHHas pabora paccunTad Ha 45 MUHYT, COCTOMT U3 3 3ananuii. Kaxmoe
3a7aHie OLIEHUBAETCS B 5 0aIoB.

IIpumep sapuanma nucemeHHOU pa6ombvi N2 2:

Bapuant Ne 1 IIMICBMEHHA S PABOTA Ne2 TIO ATOMHOI ®H3UKE

1. Brmwuummre Bo3MOKHBIEC 3HAYEHHS KBAHTOBOTO YKCJIa J TIOTHOTO MEXaHHYECKOTO MOMEHTA aTOMa B COCTOSTHUH C
KBaHTOBBIMH YHCIIAMH OPOUTAIBLHOTO U CIIMHOBOTO MOMeHTa L=2 u S=3/2.

Ha ckonbpko koMmoHeHT pacmienuTCsa B HEOAHOPOAHOM MAarHUTHOM IIOJIE ITYYOK aTOMOB B COCTOSTHUH 5F2?

wmn

3anuinuTe 3JICKTPOHHYIO KOHGUTypaIuio (pacupeesicHre JIEKTPOHOB 0 000I09YKaM U OpOUTAIIAM) [T aToMa,
UMEIOIIETO 15 3JEeKTPOHOB.

Kpumepuu oyenusaHus 3adanuii nucomeHHOU pa6omui Ne2,

- 5 6amioB BHICTABISAETCS CTYJCHTY 3a MOJHOCTHIO BBIITOJIHEHHOE 33/IaHue, HE COJeprKallee OIMMOoK U
HEJI0YETOB;

- 4 Oamna BBICTABISETCS CTYACHTY, €CJIHM 3aJaHHE BBIMOJTHEHO C HEOONBIIUMHU OMIMOKAMU WU
HEJI0YETaMH,

- 3 0Oamta BBICTAaBISICTCS CTYACHTY, €CITU 3aJaHHe JIOBEICHO JO BEPHOTO OTBETA, HO HE CONEPKUT
HE0OXOUMOM apryMeHTallMd WM MPOMEXYTOUHBIX MpeoOpa3oBaHUM, pelleHHWEe WIH PaCCYXICHUS
COJIEpXkaT CYIIECTBEHHYIO OLIUOKY;

- 2 Oaymta BBICTABISIETCS CTYJIEHTY, €CIIM OH MPHUBOJIUT BCE HEOOXOMMMEBIC TOJIOKEHUS TEOPHH, HO HE
MOJIB3YETCS MU JUISI BBITIOJIHEHUS MPAKTUYECKOW YacTH 3aJaHUsl WIH AJs1 HEOOXOIUMBIX JIOTHYECKHX
pacCyxkJIeHU;

-1 63..11.]1 BBICTABJISICTCA CTYACHTY, €CJIM BCPHO BLIINIOJIHCHA HeOoIbIIas 4acTh 3aJaHusd HUJIN UMCIOTCA
OTJIeIbHBIE BEPHO 3amucaHHble (POPMYJIbI MU TOJIOKEHUS TEOPHH, HEOOXOAUMBIE IJi BBINOJHEHUS
3a/IaHMS;

-0 6aJIJIOB CTaBUTCA IMPU OTCYTCTBHUH OTBCTA UK MPU TIOJHOCTBIO HCBCPHOM OTBETC WJIM KOIr'JJa OTBET
HE COOTBETCTBYET YCJIOBHIO 3a/1aUU.

20



5. YueOHO-MeTOAMYeCcKOe U HH(POPMALIMOHHOE o0ecriedeHUue TUCHUIIIMHBI

5.1. IlepeyeHb OCHOBHO¥ U JONOJHHUTEIbHOH Y4eOHOM JIMTEPATYPhl, HEO0OXO0AMMOM 115
OCBOCHMS IUCUMILINHBI
OcHoBHas1 IuTepaTypa:
1. HInonsckuii D.B.. Aromuas ¢usuka : yuebnoe nocodue / 3. B. llInonsckuit .— M. : Jlans, 2010
. T. 1 : Beeaenue B aromuyw ¢usuky / 3. B. lllnonsckuit .— 8-e, crep. — 560 c. [B 6ubm.
Baml'V umeercs 25 9k3.]
win lnonsckuii D.B. . AtomHas ¢usuka [DnekTpoHHbIN pecype] : yueOHuk : [B 2 T.] / D.B.
Mmonbckmit .— CII6. [u mp.] : Jlans, 2010 . T. 1: Beeaenne B atomuyto ¢usuky .— M3z. 8-e,
crep. — 557 c¢. JlocTyn K TEKCTy 3JCKTPOHHOTO HW3/IaHMsI BO3MOXKEH dYepe3 DJIEKTPOHHO-
OMOJIMOTEYHYIO CUCTEMY M3AaTeNbCTBA "Jlanp" —

<URL:http://e.lanbook.com/books/element.php?pll id=442>.

2. IlInonsckuit 3.B.. ATomHas ¢usuka : yuyebnoe mocodbue / 3. B. Ilmonbckuit .— M. : Jlanb,
2010. T. 2: OcHOBBI KBAaHTOBOH MEXAaHHKH M CTPOCHHE IJICKTPOHHOW 000JIOYKH aToMa .— 6-e,
ctep. — 448 c. [B oubi. baml'y umeercst 25 3k3.]

win Hlnonbckuii 3.B.. AtromHas ¢usuka [DnekrponHsiit pecype] : yueOHuk : [B 2 T.].— CIIO.:

Jlanp, 2010 .— T. 2: OcHOBBI KBAaHTOBOW MEXAaHUKU M CTPOCHHE ICKTPOHHON 00OJOYKU aTroma
— HM3n. 8-e, ctep. — 557 c..— JlocTyn K TEKCTY JJIEKTPOHHOTO HM3JIaHUSI BO3MOXEH uepe3
DNeKTPOHHO-ONOTMOTEUHY IO CUCTEMY M3aaTenbCTBa "Jlanp"

<URL:http://e.lanbook.com/books/element.php?pll id=443>.

3. CusyxuH J[.B. O0mmii kypc ¢pusuku. ATtomHas u saepHas ¢pusuka. .1, AtomHas gusnka. M.
Ouzmatiut-MDTH, 2005 r. [B 6uba. baml'y umeercs 81 3k3.]

4. HUponos N.E. 3amaun mo kBaHTOBOM pu3HKe : yued. mocoOue i By30B. 2-U31I., ucnp. — M. :
Oduzmatiut, 2001 .— 215 c. [B 6ubn. bamlyY umeercs 50 sx3. uza. 2001 r.+ 21 sx3. u3a. 1991
r. |

5. CagenneB U.B. Kypc obme#t puzuku. Uza. 6-e, crep. — CIIO. : Jlans, 2006 . - T.3: KBanToBas
onrtuka. ATomHas pusuka. Ousuka TBepaoro rena. Gus3nka aTOMHOTO S/Ipa U AIEMEHTAPHBIX
gactur .— 320 c. [B 6ubn. baml'y umeercs 30 sk3.+6 (2007. ACTPEJIb)+33 (KHOPYC-
2009)]
nnu CasenbeB 1.B.. Kypc o6mieit pusuku [Inextpornsiii pecype] : B 5-tu 1T. / W. B. CaBenbeB
— CII6. : JIanp, 2011- .— T. 5: KBanToBas ontuka. ATomHas ¢pusnka. Gu3znka TBEPAOTO Tea.
®dusnKa aTOMHOTO A1pa U 3JI€MEHTapHbIX yacTull .— 5-¢ u3a. — 2011 .— 384 c. loctyn k
TEKCTY JIEKTPOHHOTO M3/IaHUS BO3MOXKEH depe3 DIIEKTPOHHO-ONOIMOTEYHY IO CHCTEMY

n3narenscra "Jlane".— <URL:http://e.lanbook.com/books/element.php?pll id=708>.

6. Uponos U. E. 3apaun o obuieii puzuke [DnekrponHslit pecypce] : — U3n. 14-e, crep. — CaHkT-
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http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5592&TERM=%D0%A8%D0%BF%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D0%B4%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=442
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=5592&TERM=%D0%A8%D0%BF%D0%BE%D0%BB%D1%8C%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%AD%D0%B4%D1%83%D0%B0%D1%80%D0%B4%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=443
http://ecatalog.bashlib.ru/cgi-bin/zgate.exe?ACTION=follow&SESSION_ID=2248&TERM=%D0%A1%D0%B0%D0%B2%D0%B5%D0%BB%D1%8C%D0%B5%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%92%D0%BB%D0%B0%D0%B4%D0%B8%D0%BC%D0%B8%D1%80%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://e.lanbook.com/books/element.php?pl1_id=708

[etepOypr : Jlanp, 2016 .— 416 c. .— JloCTyn K TEKCTy 3JIEKTPOHHOT'O M3JAaHUS BO3MOXKCH
yepes DNEKTPOHHO-ONOIMOTCUHY IO CUCTEMY W3/1aTeNbCTBA "Jlanp"

<URL:https://e.lanbook.com/book/71750#book name>.

JlomoJiHuTeIbHAS JIUTepaTypa:

1. MarseeB A.H. Atomnas ¢usuka. M. Beicias mkona, 1989 r. [B 6u6n. baml'y umeercs 29 k3.

2. HUponos N.E.. KBanroBas ¢pusuka. OcHOBHBIC 3aKOHHI. 3-¢ u3a. M. : BUHOM. JlaGopaTtopus
sHaHui, 2010 .— 256 ¢. 25 3k3

3. B.II. KopsBoB. MeToapl pemieHus 3a1a4 B o01iemM Kypce Guznku. ATOMHas | siiepHas pusuka :

yueb. nocobue. Mocksa : Ctynent, 2012 . 327 c. [B 6ubin. baml'y umeercs 25 5k3.]

5.2. IlepeyeHb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTn « UHTepHET» U
NMPOrpaMMHOI0 odecrevyeHnsi, He0OX0AUMBIX /IJIsl OCBOEHMS U CIIUNJIMHBI

1. Onextponnas Oubanoreunas cucrema. b baml'yY. — CoOcTBeHHas 31eKTpoHHas OMOIMOTEKa
y4eOHbIX M HAyYHBIX DJICKTPOHHBIX H3IaHWN, KOTOpas BKJIIOYACT M3JaHUs IpernojaaBaTesen
bamlV. ABTOopu30BaHHBIN JOCTYN MO Napoiro u3 1000i Touku cetu MHTtepHer. Perucrpanus B
bubnmuorexe baml'y, nmanpHeWmuid pmocTyn W3 000  Toukum cetu MHTepHET. —
https://elib.bashedu.ru/

2. DnexTpoHHas  OuOIMOTEYHass CUCTeMa .YHHMBEpPCHTETCKas  OWONIMOTeKa  OHJIAMH.
[TonmnoTekcToBas b/l yueOHBIX U Hay4YHBIX 3JIEKTPOHHBIX M3/IaHUN. ABTOPHU30BaHHBINA JOCTYM IO
nmapoJito u3 0o Touku cetu MutepHer. Peructpamus B bubnuorexke baml'V, nanbHewmmii
J0CTyN U3 moOoi Touku cetn MuTepHert. - https://biblioclub.ru/

3. DnekTpoHHast OMOIMOTeUHast cucTema u3narenseTa Jlanb. — [lomHoTekcToBast B/l y4eOHbBIX 1
HAYYHBIX 3JIEKTPOHHBIX M3JaHUIl. ABTOPM30BAHHBIN JOCTYIl MO MApodI0 U3 JII00OM TOUKH ceTu
WNurtepuer. Perucrtpanus B bubmmoreke baml'V, pampHewmmii n1ocTynm w3 J000H TOYKH CETH
Wurepuer. — https://e.lanbook.com/

4. DnexTpoHHbI Katanor bubanorekn bamlyY — CrnpaBo4HO-TIONCKOBBIH anmnapatr OMOIMOTEKH.
Bxurouaer B ce0s cucteMy KaTajloroB M KapTOTEK, CIpaBOYHO-OMOImorpaduueckuii poHmg. —

http://www.bashlib.ru/catalogi/
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https://e.lanbook.com/book/71750#book_name

6. MaTepuaJIbHO-TeXHUYECKasA 0a3a, HE00X0AUMAs ISl OCYLECTBJICHUS
00pa30BaTeJBbHOI0 NpoLecca Mo JUCHHUILINHE.

MarepuanpHO-TeXHUYECKass 0a3a, He0OXoauMasi JJIsI OCYIIECTBICHUS 00pa30BaTEeIbHOTO MpoIecca
10 JUCLUUIUIMHE TIPUBE/ieHa B Tabmue:

HaumenoBanue Bup 3ansTuii HaumenoBanue o0opyaoBaHust, IpOrpaMMHOTO
CIIeLIMATU3UPOBAHHBIX obecrieueHUs
ay IUTOPHl, KAOMHETOB,
naboparopuii
1 2 3

Bonpmas  dusmnueckas | Jlekuuun Jlocka, KOMIIBIOTED, MYJIbTUMEAUNHBIN

aynuropus 02 IIPOEKTOP, DKPaH
[TporpammHOe obecriedeHue:
1. Windows 8 Russian. Windows Professional 8 Russian
Upgrade. Jlumensuss OLP NL Academic Edition,
6eccpounas. Jlorosop Ne 104 ot 17.06.2013 r.
2. Microsoft Office Standard 2013 Russian. Jlumensus
OLP NL Academic Edition, 6eccpounas. Jlorosop Ne 114
or 12.11.2014 r.

yuebnan ayoumopusn oaa | [IpakTHUECKHUEC Jlocka, Men, COOPHUKH 3a/1a4, KaJIbKYJISITOP

npoegeoenus 3anamuil 3AHSTHS

CeEMUHAPCKO20 muna:

aynutopun Ne 322 wmmm Ne
324 mmm Ne 318 (¢pusmar

KOpITyC)

VYueOHas ayquTOpus AMs
MIPOBE/ICHUS 3aHATUIH
11a00paTOPHOTO TUIIA!
Aynutopust Ne 212
JlabopaTopust aTOMHOM
¢u3nKw.

(pu3mar koprryc)

JlaGopaTtopHbie 3aHATHS,

TEKYLIUH KOHTPOIb
MIPOMEKYTOUHAS
arTecTanus

)54

OGopynoBaHue:

VYuebunas Mmebeb, T0CKa.

YcraHoBKa [T U3y4EHUs] OCHOBHBIX 3aKOHOB
dhotoadderTa YCTpoHCTBO U3MEPUTEITBHOE IS H3YICHUS
BHemHero Gotoaddexra PIIK-10, poTornemeHt
CMEHHBIII.

VYcranoBka A uzyueHus onsita @panka u ['epua:
tupatpon TI'-0.1-0.3 ¢ aproHOBbIM HAMOIHHUTENEM,
peryaupyeMblii HICTOYHHK MUTaHus, amnepmetp Ha 0,1 A
nHB. UX6348, BonsTmeTp Ha 3 B, BonsT™MeTp Ha 30 B,
MHKPOAMIIEPMETP, MTAHEIb YIIPABICHUS.

Ocumnorpad aByxkananbHsiid C1-220,

YcraHoBKa JUIsl ONpe/ieNieHHs] Pe30HAHCHOTO MOTEHIHaIa
merosioM @panka n 'eprad®IIK-02 (YerpoticTBo
n3mepurenbHoe Ne 714, o0bekT uccnenoBanus Ne 714).
YcraHOoBKa JUI U3YUYEHUsI CIIEKTPa U3IIyYSHHUs aToMa
BOJIOPOJIA U OTIPE/ICIICHNE TTOCTOSTHHOM Punbepra:
Monoxpomatop MYM k ycranoBke @IIK 09

YcraHoBKa AJ1s1 U3y4eHHs cliekTpa aroma Bogopoaa OITK
09

YcraHoBKa TS U3y4YeHUsl TeIMii-HEOHOBOTO Jiazepa:

1) Ucrounuxk nazeproro n3nyuerns NJI-1 Ne 0028 01.98
ONTHYECKAsl CKaMbsl; 3) MOJISPOULT; 4)
JudpakMoHHas perieTka; 5) SKpaH.

Pabouee MecTo cTyneHTa Il M3ydeHHs AUPPaKIIH
3JIEKTPOHOB U ONPEIEJICHHS] MEXKIIIIOCKOCTHBIX
PacCTOSTHUHN MOTUKPUCTAIIA:

Habop audpaxTorpamMm, MUKPOCKOI H3MEPUTEIbHBINA
MUP-12 Ne 230510.

YcraHoBKa AJ1s1 M3YYEHUS TOHKOM CTPYKTYpBI CIIEKTpa
aToMa HaTpHs: TPEXNPU3MEHHBIA CTEKIIIHHBIH
criektporpad MCII-51 Ne 570096, natpuenas
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CIICKTpaJibHad JlaMIla, pTyTHas CIICKTpaJbHasd JiaMIlia,
nH3a(F=94), n3smepuTebHBII MUKPOCKOII, BEHTHIISITOP,
IIyCKOBOE ycTpOHcTBO (apoccenn) Ne 630246 uns. 354516.
YcraHOBKa JUIst SMUCCHOHHOTO CIIEKTPAJILHOTO aHAIHN3a
crmaBoB: cruitockorn CJI-13 Ne 908048 nus. 013/1-
0003909, nccnemyempie 00pa3IbI.

YcraHOBKa U U3YHYEHUs CTPYKTYPBI CIIEKTpa
JIBYXaTOMHOW MOJIEKYJIbl: TPEXIPU3MEHHBIN CTEKIISIHHBII
cnektporpad MCII-51 ¢ aBTOKOIIMMAIIIOHHOM KaMepon
Y®-90 Ne600330, mraza(F=94). Monoxpomarop
YHUBepCaIbHbIH YM-2

YcraHoBKa JUIsl H3y4EHHS CIIEKTPa aToMa BOIOPOAA.
Omnpenenenue noctosHHoN Punbepra (Ilnanka mo crekTpy
aToma Bojopoaa OKJI-01.

YcraHoBKa JUIsl U3Y4EHHsI CIIEKTPa aToMa BOJIOPOAA C
MIOMOIIBIO AU(PPaKIHOHHON pemeTku. OnpeaeneHne
noctostHHOM Prnbepra [Tiranka o ciekTpy atoma
Bogopona ®KJI-01 (M).

Yuebnas naboparopras "JlaboparopHas ycraHOBKa" ATOM
B MarHUTHOM 1o1ie. Dddext 3eemana OKII-02 M-1 K.
VYcranoBka yueOHas "H3yuenne BHemHeTo hoTodddexTa
u onpexaenenue noctosauol [lnanka»y OKJI-11M.

Omnbir ®panka u ['epua OKII-06.

YcranoBka yueOHast 1abopaTopHas "M3yueHne crieKTpoB
IIETOYHBIX METAJUIOB Ha IIPUMEpPE CIEKTpa aToMa HaTpuUs
OKJI-02.

[omemenne 1yist XpaHeHUs 1
MIPOQHIAKTUIECKOTO
o0CITy>)XKUBaHUS YIeOHOTO
000pyOoBaHuUs: AyIUTOPHS
Ne 605 .

XpaHeHue u
npodunakTHyecKoe
obOciyxuBanue y4eOHOTO
o0opymoBaHUs

OGopynoBaHue:

Cranok Tokapubiid TB-16;

Cranok ceepimuibHbid HC-11I;

Ocmmtorpad C1-67;

Becnl ananutnueckue Labof;

IMlkagp ¢ ©HabOpOoM BCIIOMOTATENBHOTO MaTepHala
(pe3ucTopoB, KOHACHCATOPOB, IPEIOXPAHUTENEH 1 T.11.).

TTomemienus mis
CaMOCTOSTENIEHON PabOTHI
00yYaroIIUXCs, OCHAIICHHBIC
KOMIIBIOTEPHON TEXHUKOH, C
BO3MO>HOCTBIO
TTOJIKITIOYEHUS K CETH
WHTtepHeT u 1ocTynom B
JNIEKTPOHHYIO
MH)OPMAIMOHHO-
00pa3oBaTENBHYIO CPEIY
opranuzauuu: YuranbHeli
3anm Ne 2. (kopmyc ¢pu3mara,
2 3TaK)

CamocrosiTenpHas paboTa

Hayunsit u yueOHBI ¢oHO, HaywuHas nepuoamka, 1K
(MoHOOMOK) -10 1mT., HEOTpAaHWYEHHBIH MJOCTYH K
anekTpoHHbIM bJl 1 OBC; Komu4ecTBO MOCag0IHBIX MECT-
50.
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MHWHOBPHAYKHU POCCHUN

ITpunoxxenne Ne 1

®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»

®U3UKO - TEXHUYECKWI UHCTUTYT

COJIEPKAHUE PABOYEN ITPOTPAMMBI

JUCHUITIIMHBI «ATOMHAS U AcpHas d)I/ISI/IKa» , 4aCThb 1 «AToMHas (bHBHKa» Ha 5 CEMECTP

(HaUMEHOBAaHHUE JAUCLUILIHHBI)

O4YyHasia

(hopma o0ydeHust

Oo0bem

Buna padorsl

AUCHUIITHHBI
O6mras Tpyaoemkocts nucuuiuinabl (3ET / qacoB) 7/252
VY4eOHbIX 4YacOB Ha KOHTAKTHYIO paboTy C IpernoiaBaTeseM: 91,9
JIEKIMN 36
MPAaKTUIECKUX/ CEeMUHAPCKUX 18
1a00paTOPHBIX 36
OpyTux (TPYINoBas, MHIUBUAYAIbHAS KOHCYJIbTAINs U UHBIE BUIBI
y4eOHOMU JeATETLHOCTH, MPEAYCMATPUBAIOIINE pa0OTy 00yUYaIOIIUXCS
¢ npenogaBareneM) (OKP) 19
VY4eOHbBIX 4acOB Ha CAaMOCTOSTENbHYI0 paboTy obyuatomuxcs (CP) 115.1
VY4eOHBIX YaCOB Ha TIOJTOTOBKY K
sKk3ameny/3auety/auddepennupoBanaomy 3auety (KoHTpoIb) 45

DOpMBI KOHTPOJIA:

KontponbHas padora 5 cemMecTp
3a4er 5 ceMecTp
9K3aMeH 5 ceMecTp
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®dopma nzydenus | OCHOBHas u
MaTepUajoB: JIEKIIUH, | AOTIOJIHUTENbHAS Sananns o dopma
PaKTHYECKHE 3aHATUS, | TUTEpaTypa, caMocTosTeNbHo | TERYIIEro
Ne CEMUHAPCKHE 3aHATUS, | pEKOMEHAyeMas | KOHTPOJIA
ILIL. Tema u coneprxarnye nabopaTopHbIE paboTHI, | CTyeHTaM 1 padore yCIIEBaEMOCT
ctynenTos (CPC)
camocrosiTenbHas paboTta u|(HOMEpa u3 u
TPYJIOEMKOCTb (B Hacax) CITMCKA)
JIK |TIP/CEM |JIP |CP
1 2 3 4 5 6 7 8 9
Moayab 1. DKcnepuMeHTAJbHbIE OCHOBHI KBAaHTOBOW | 2 2 4 10 [1(§12),2 2(§119,120), [MMCbMEH
TEOPHUH. (§117,118), 3 4(5.292, 293, | HAS
1 Mukpomup. HeBO3MOXHOCT ONUCaHWS  SBJIECHUH B (§8,10), 5(§1) 296, 305). PABOTA,
MHUKPOMHUpPE B paMKax KJIACCHUYECKOM Teopuu. BomHbl JIP
KBaHThI. 3aKOHBI TETUIOBOTO M3iydeHus. [ unoresa [lnanka.
KBantsl u3nyuenus. @opmyina [lnanka.
Yactuuel u BomHbl. [unoreza ne-bpoins. BomHoBble| 2 2 4 110 1(§6,8,9), 3(§11), | 1(§3), 4(49,50, |IIucbmeHHas
cBoiicTBa yactuil. Bomuer ae-bpoitrs. OnbiTe! JleBrccoHa u 5(§2,3) 62,63) pabota
2 |xepmepa, onbiT Tomcona um TaprakoBckoro. ONBITHL ¢ JIP
HEHUTPOHAMH W MOJIEKYJIIPHBIMH T1ydkamH. OTBITEI TI0
TUGPAKIY IPU OYSHB CIA0bIX MOTOKAX YaCTHII.
DNeMEeHThI KBaHTOBOM MeXaHuKH.| 4 2 10 1(§16,17), 3(§13- |4(§67,72,75, 77) |ITMCBMEH
Cpoiictea BonH ne bpoitna. BomnoBas — QyHKums. 15), 5(§3-8). HAA
3 | Dusnueckuit CMBICIT BOJTHOBOM GyHKIUH. PABOTA,
CootHomeHus HEOIPEIEIEHHOCTEN I'eiizen6epra. KP
BoitHOBBIE CBOMCTBAa MUKPO- U MUKPOYACTHII.
Cpennue 3HaueHuss ¢usnueckux BenuuuH. IlnoTtHOCTH| 4 2 10 1(§16,17), 3(§13- |4(§67,72,75, 77) |ITMCBMEH
4 | BEepOSTHOCTH. 15), 5(§3-8). HAA
Oneparopel.  OnepaTopbl  UMIMYJIbCAa, KUHETHYECKOU PABOTA,
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SHEpPruW, MNOTCHIUAIbHOU JHepruu. CBA3b  MEKIY
omepatopamu  ¢usmueckux  BeawmunH.  CoOCTBEHHBIS
coctosiausi. CoOctBeHHbIe GyHKIMH. CriekTp (usnyeckoun
BenuuuHbL. YpaBHenue lllpenuHrepa miis CTanMOHApPHBIX
cocTossHUM. ["amMunbTOHMAH.

[Ipocreiiimue cnyyau ABMKEeHUsS MUKpodacTull. CBOOOIHOE 4 10 1(26,27,29), [6(§23), [TucbmenHas
JBIDKEHHE dYacTHIbl. YacTWila B IMOTEHIHAILHON sIME. 3(§17-20), 5(9- |4(§6.80,81,84,85) |pabota
CoOcTBeHHbIE 3HAYEHMS HHEPTUHU, COOCTBEHHbIC (DYHKIUH. 11). JIP
IToTeHunanbHbIN 6apnbep. TyHHEIbHBIN 3 dexT.

[ToTeHmanbHbIN O0apbep MPOU3BOILHON (GopMBI. XO0JI0IHAS

nojyieBast sMuccus. KOHTakTHas pasHOCTh IMOTECHIIUAJIOB.

TyHHENbHBIA MHKPOCKOI. ['apMOHMYECKHI OCHUILIATOP.

Hynesas sneprus. [IpaBuna otoopa.

OcCHOBHBIE SKCIIEPUMEHTANIbHBIE TaHHbIE O CTPOCHUH aTOMA. 2 5) 1(§10,11), 2(§2), [TMCBMEH
Omnbitel  Pezepdopna. IlnanerapHas Monenb aromMa u 5(827). HAA
npobiemMa YCTOWYHUBOCTH aToMma. PABOTA,
CepualnibHble 3aKOHOMEPHOCTH B CIIEKTPE aromMa BOJOPOA. KP
O6o06mennas Qopmyna bansmepa. KomOuHannoHHBIN JIP
TIPHUHIIUIIL.

[Toctynater bopa. JkcnepuMeHTaIbHOE JO0Ka3aTelIbCTBO 4 10 1(§12,13), 1(§14), 3(§21). |I[IMCBMEH
JUCKPETHON  CTPYKTYpbl aTOMHBIX ypOBHEH. OIBITHI 2(83,4), 5(8§28). |5(§13), HAA
®panka u I'epua. PABOTA,
KBantoBanue momenTa ummyibca. Teopus bopa artoma JIP
BOJOPOJA.

Monayab 2. KBaHTOBasi TeOpUsi aTOMOB H MOJIEKY.I. 2 10 1(§30,31),3 4(6.122,124) [MMCbMEH
OnnosnekTpoHHBIM aToM. KBaHTOBOMExaHUYecKass Teopus (§21,22), 5 (§12, HAA
aToMa BOJIOpPOJia. YPOBHH DHEPTUU W BOJHOBBIC (PYHKITUU 15, 20) PABOTA,
CTallMOHApHBIX  cocTosiHUU. KBaHTOBBIE  umcha, HX JIP
bu3nvecKkuil CMBICI. BBIpokaeHHe COCTOSIHUM, KPaTHOCTh

BBIPOXKJICHUS. DJICKTPOMArHUTHBIE MEPEXOAbl B aTOMax.

[TpaBuna orbopa.

CrnexTpsl aTOMOB LIETOYHBIX METaJUIOB. 2 10 3(§21,23), 4 (6.105, 107, I[MIMCBbMEH
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OcHoBHBIE cepuu criekTpa. JlyOieTHas CTpyKTypa CIIEeKTPOB 5(§21,27), 111) HAA

U crnuH 3ekTpoHa. CHuH-OpOUTAIBHOE B3aMMOJICUCTBHE. 1(§33,34) PABOTA,
[TonHpIi MeXaHWYECKHM MOMEHT JJIEKTPOHA, KBAHTOBOE JIP

K0 j. TepMbl aTOMOB ILIEIOYHBIX METAJIIOB.

MHOro351eKTpOHHbIE aTOMBbl. THIBI CBSI3€H 3JIEKTPOHOB B 2 10 1(§37,39), 4(6.154, 156,160) | [TucbmeHHast
atomax. J- | — cBa3p. [Ipubmmxenune L-S cBsazu. Crun- 5(§25,30) pabota
opOuTanpbHOE  B3auMOJACHCTBHE.  TOHKas  CTPYKTypa JIP

10 |yposneii. Tepmbl aTOMOB. MyJIbTUILUIETHOCTD.

PesynpTupyromuii MEXaHUYECKU U MAarHUTHBIA MOMEHTBI

MHOIO3JIeKTpoHHOro aroma. @akrop Jlange. OmnbiT

OliHniTelHa u 1e Xaaca.

ATOM B MarHuTHOM U 3JyieKTpuueckoM mnoissax. Craboe u 2 10 3(§25), 1(§45,46) |6(§43) KP

11 |cunbHoe mone. Oddext 3eemana u [lamena-baka. Dpdext JIP
[ITapxa.

Omneit lltepna u ['epiaaxa. DIEeKTPOHHBIM TTapaMarHUTHBIN 2 5 1(§15,35), 3(8§26), 5(§37),|muceMenHast

12 |pe3onanc. 3(§24), 5(§22-24,|6(§42) pabota

26);
[Ipunnun [Taynu. Cratuctuueckue pacnpeaeacHus 2 10 1(§52, 54,55),|1(8§56), 4(6.126, |KP,
®epmu-/lupaka u  boze-DitHmreitHa. OnHeprusi depmu. 3(§27), 127, 130) MMCbMEHHAs

13 |Dnextponnsie koHpurypauuu. [Ipasuno Xynna. MneansHas 5(§31,32) pabota
cXema 3aloJTHeHHS AJIEKTPOHHBIX 00o0sioduek. OObsicHeHne 3(§34),

NepUuoIMIecKoil cuctemMbl MeHesneena.

14 | PentreHoBckue cnekTpsl. [IpaBuio Mosnu. 2 10 1(§57), 3(§30) 4(6.141, 145,146) |[KP
PenstuBuctckue  a¢dexTst B aroMHOM  (usmKe. 10 1(§71,72) 6(§44,45) MMCbMEHHAs
VYpasuenue Kinelina-I'opnona. Ypasuenue Jupaka. ToHkas pabota

15 |cTtpykTypa  ypoBHEW = JHEpruM  aToMa  BOJOpOJA.

CocrostHusa ¢ orpuuatensHol 3Heprueil. OnbiTel JIoMba u
Pezepdopna. dusnueckne cBOMCTBA BaKyyMa.
Monekyna. AnnabaTudeckoe npuOIKEeHUE. 2 10 1(§58,63), 1(§64), MMCbMCHHAs

16 MonekyaspHbli HOH BOaOpojaa. Molekysia BOIOpOJa. 3(§28,29) 5(§19) |4(6.180,182) pabota
XuMunueckas CBs3b aTOMOB B MOJIEKyJax. BpamarensHas u JIP

KosnebarenbHass ~ DHEPrUM  MOJIEKyJl.  MoleKyJspHble
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CIIeKTphl.  BpamarenbHble  cnekTpbl.  BpamartenbHo-
KoJ1e0aTeIbHBIE CIIEKTPHI. DIIEKTPOHHBIE CIIEKTPHI MOJICKYJI.

Maxkpockonuyeckue KBAHTOBBIE SIBTICHHSA. | 2 2 10.1 |3(§37,41), 3(§36), 3(3axn. Ha |MUCBbMEHHAas
17 |CBepXnpoBOAMMOCTh U CBEPXTEKYyUECTb M HMX KBaHTOBAas c. 196) pabota

pHUpoJa.

Bcero yacoB: 54 36 36 |160.1

Ilpumeuanue 1. Coxpamenue B Tabnuie: KP — kontponbHas padota, JIP — maboparopnas pabdora.
IIpumeuyanue 2. Yacbl Ha CaMOCTOATENIbHYO pabOTy BKJIIOUYAIOT TAK)KE BPEMs Ha MOJITOTOBKY K 3K3aMEHY (KOHTPOJIb).
Ipumeuyanue 3. B Tabnuity He BKIIFOUEHBI 3arutanupoBansbie 1.9 vaca OKP (rpynmosasi, ”HAMBH Iy alTbHAsi KOHCYJIBTALUS M WHBIC BUIBI Y4eOHOH
JeSITeILHOCTH BO BPEMsI CEMECTPA, [10Ipa3yMeBaloIINe KOHTAKTHYIO paboTy 00y4aroluXxcs C MPeroiaBaTesieM) .
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ITpunosxenne Ne 2
PedTHHT — IJIaH JUCHHUILINHBI

«AToMHa U sinepHas GU3KUKa», 4acTh 1 «AToMHAs GU3UKay

(Ha3BaHME UCLUIUINHBI COTJIACHO pabodyeMy yueOHOMY ILUIaHy)
Harnpasienue 03.03.03 «Pagnoduzukarn

Kypc 3, cemecTp 5

Buabl yueOHoii 1esiTe IbHOCTH CTYJ€HTOB bainn 3a xoukperHoe  |Hucio banbl
3a/laHue 3a/laHull 3a Munu- Makcu-
CEMECTp MaJIbHBIN MaJIbHBIN

Moayasb 1 «IKcnepHMeHTAIbHbIC 0CHOBbI KBAHTOBOH TEOPHU»
Tekyumuii KOHTPOJIb

[TucemenHas padora Ne 1 4 5 0 20

Py0exHblil KOHTPOJIb

1. KontposnbHas padora Nel 5 3 0 15
BCEI'O ITO MOAVJIIO 1 0 35

Mogayasb 2 «kKBaHTOBasi TEOPUSI ATOMOB M MOJIEKYJI»
Tekyumuii KOHTPOJIb

3. KoHnrposbHas padota Ne2 5 4 0 20
Py0exHblil KOHTPOJIb
1. ITucbmennas padora Ne 2 3 5 0 15
BCEI'O [1O MOAVYJIIO 2 0 35
HoowmpuTresibHbIE 0AJIBI
VYuacTue B onMMIIManax mo ooduei pusmke | | 0 10
HTOro mooumpurteibHBIX 0AJJI0B 0 10
IocemaeMocTh (0a/JIb1 BBIYUTAIOTCS U3 001IeH CyMMbl HAOPaHHBIX 02JJ10B)
1. Tlocemenue AEKIMOHHBIX 3aHATHI 0 —6
2. TlocenieHne MpakTHUECKHUX 3aHITUI 0 -10
HTOrossblii KOHTPOJIb
JK3aMeH 9 (Bompoc Ouera) 2 Bompoca Makc. 18 6. (30
3 (momn. Bompoc) 2 Makc. 6 6.
6 (3amaya) 1 Makc. 6 6.
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