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1. Ilean ocsoenms qucuunannbl «Slnepuas gusuka, gusuka aroma u KOHEHCHPO-
BAHHOIO COCTOSIHHS

Lemamu ocBoenns qucuunmne! «SaepHas pusnka, Gpu3nKa aToMa M KOHACHCHPOBAHHOTO
COCTOSIHHSIY SIBJISIFOTCS

l) obecneyenue cTyeHTOR

3HAHUAMY TEOPHH (H3HUYECKUX SBIEHUH M MPOLECCOB, 3aKOHOB ATOMHOM M A1epHOi (u3u-

KH, OCHOBHBIX (DM3MYECKHX 3aKOHOMEPHOCTEH, Je/KalluX B OCHOBE (YHIAMEHTAIbHBIX SB-

JICHUH W TIPOLECCOB pa3jiena «SaepHas Gusnkar;

YMEHHEM NPUMEHATH 3aKOHbI (PM3UKU B TEOPHH M HA PAKTUKE;

NPEACTABACHUEM O (yHIaMEHTANLHBIX (PUIMUECKUX OMBITAX U UX POJIH B PA3BHTHH HAYKH;

2) dopmupoBaHHE Y CTYICHTOB OCHOB €CTECTBEHHOHAYYHOMH KAPTHHBI MHDA;

3) BBIPabOTKE y CTYJCHTOB HABBIKOB [PAKTHYECKOIO [IPUMEHEHHS 3aKOHOB B MOZEIeH (H3HKNI
K PELIEHHUIO KOHKPETHBIX €CTECTBEHHOHAYYHBIX W TEXHHYECKUX TPOOIIeEM:;

4) npuoGperenne 00ydaIOMMMHUCS YHHBEPCAILHBIX H MPEJAMETHO CHEIHATH3HPOBAHHBIX KOM-

METEHLHH, CIOCOOCTBYIOMNX MX COLHMAIbHOH MOOHJIBHOCTH, BOCTPeOOBAHHOCTH Ha PHIHKE
TPYy/la ¥ yCHEeIHOH NpodecCHOHATBHON Kapbepe.

2. Mecro aucunmiaunbl B crpykrype OOIl daxanaspuara

JucouniuHa «SlnepHas (usuka, QuzMka aroMa U KOHIEHCHPOBAHHOIO COCTOSHUS
npejcTaBigeT OO0 PU3MUECKYIO TEOPHIO Kak 00001enne Had IO ICHHIA.

Hucnunnuna «Snepuas gpusnka, Gpusuka atomMa ¥ KOHASHCHPOBAHHOTO COCTOSHHAY SIB-
JIETCS YHHBEPCAIbHOH 0a30i /Ui u3ydeHus o0menpodeccnoHaibHbIX U CelHaibHbIX TUCIHU-
IUTHH, JTA€T LeTbHOE Mpe/ICTaBlIeHNne 0 (PU3MUECKUX 3aKOHAX OKPYIKAIOLIero MUpa, B TOM YHCIIe
KHBOTO, B MX €IMHCTBE M B3aHMOCBS3H, BOOPY:KaeT OakaaaBpoB HEOOXOAUMBIMU 3HAHUAMH IS
pelIeHHs HAYYHO-TEXHHYECCKUX 3a/la4 B TEOPETHYCCKHX U MPUKJIAIHBIX aClEKTax, 3aK/1aIbIBaeT
(byHIaMEHT MoCHenyomero oOyueHus: B MarucTpatype. acnupaitype. B pamkax jJaHHO# auc-
UUIUIMHBL paccMaTpPUBAIOTCS OCHOBHBIE NPUHIMIIBI H 3aKOHBI (PU3MKH, METOAbI HaOIIOAeHHUS H
IKCIEPUMEHTAILHOIO MCCIIE0BaHHsl OCHOBHBIX (PU3HYECKHUX SBICHUH U MTPOLIECCOB.

Jucuunna «Slaepras Gusuka, pU3nKa aToMa U KOHJACHCHPOBAHHOTO COCTOSHHS» OT-
HOCHTCS K OazoBoi wactu Onoka bl «/(ucuumiuner (Moaynu)» yuyeOHOro niaHa mnporpaMmbl
NOAroToBKM OakanaBpor 1o narpasienuto 22.03.01 «MarepuanoBeneHue U TEXHOJIOIHH MaTe-
pHanoB» M peanusyerca B 5 cemecTpe. OHa JOrHYECKH CBA3aHa ¢ MaTeMaTHYeCKHMMH U €CTECT-
BEHHOHAYYHBIMH JUCLMILIMHAMU 0a30BOH 1 BapuaTUBHOM yacTel nmporpaMmabl.

Jlucumrinbaa 10mKHa ObITh M3/10’K€HA Ha COOTBETCTBYIOLIEM MATEMATHYECKOM YPOBHE.
[TosTomy obygarommmMes Oy yT He0OX0 UMbl 3HAHHS OCHOB MAaTEMATHYECKOTO aHalIM3a, aHajlu-
THYECKOH TCOMETPUH, TEOPHH (PYHKLUH KOMIUIEKCHOTO MEPEMEHHOIO, BEKTOPHOIO H TCH30PHO-
IO aHaIu3a, TEOPUHM BEPOSTHOCTEH.

CTyaeHTBl IODKHBI MMETh HABBIKH CAMOCTOSTEIbHOMH paboTel ¢ yueOHBIMH MOCOOUSIMHU U
MoHOorpaduueckol y4ueGHON JMTepaTypoil, ymMeTs pemats (H3MUecKHe 3ajadu, Tpedyroume
npuMeHeHus quddepeHnmansHOro 1 MHTErpaibHOro MaTeMaTHYeCKOro anmapara, yMETb [1po-
M3BOUTDH NPUDOIIHIKEHHBIE TPe00pa3oBaHus aHATHTHYECKUX BhIPAKCHHH.
3uanus, npuodpeTaeMble CTYACHTAMHU [TPU H3YICHUU JaHHON IUCHUIIMHDI, OIIMPAIOTCs Ha 3Ha-
HUS, TIOJIy4eHHbIE PH M3YUEHUH [PEIBLLYINX AUCUUIUIHE 001meH QH3KKH, 1 HeOOXOUMBI
CTYJEHTAM JUIS YCTIEIIHOTO OCBOSHMUSI CHELHANbHBIX TUCIHILIMH U PAKTHK, IPHOOPETCHHUS HMH
YHHBEPCAIBHBIX H MPEIAMETHO CIIEIHATH3HPOBAHHBIX KOMIIETEHIIHI, CIOCOOCTBYOIMMX UX CO-
[HAIBHON MOGHIIBHOCTH, BOCTPeOOBAHHOCTH HA PhIHKE TPY/Ja M YCIEIIHOH NpopeccHOHaIbHOMN
Kapbepe.



3. Komnerenuun odyqamomerocs, (popmupyemble B pesyabTaTe

OCBOEHHSI THCHUIINHBI «$aepras pusuka, pusuka aroma u KOH/IEHCHPOBAHHOI'0
COCTOSITHHSI»

B pesyibrate ocBoenus apcuumimnbl «Slnepras ¢pusuka, pusuka atoma u KOHJIEHCHPO-

BAHHOI'O COCTOSIHHSI» JOJKHBI (DOPMHPOBATHCH B ONpeIeIeHHOH YacTu cieayiomue o0uenpo-
(beccHoHANbHBIE KOMIICTEHI MM

- CMOCOOHOCTH UCIIOJIL30BATH B NPO(eCCHOHATBLHON ACATEIHOCTH 3HAHUA O OAX0AaX H
METOJax IMOJy4YeHHs pPe3yIbTaTOB B TCOPETHYECKUX U IKCIEPUMEHTATBHBIX HCCIIEI0BAHMAX
(OIIK-2),

- TOTOBHOCTb NPUMEHATEL (yHIaMeHTA/lbHbBlE MATeMATHYECKHE, €CTECTBCHHOHAYYHBIE U
oOIIenHIKEHEPHBIE 3HAHMS B podeccuonanbhoii aestenproctu (OIK-3)

-

B pesynbrare 0CBOCHMS THCHUILTMHBI 00YYaIOIHICS T0/DKEH:
3Hark:
— OCHOBHBIE 3aKOHbBI H MOJIE/IM ATOMHOM U sIepHOM (DHU3KKY;
— TPaHMlbl IPUMEHUMOCTH 3aKOHOB KJIACCHYECKON (hH3HKH:
YMETE:

— IIOHHMMAaTh, M3JIaraTh ¥ KPUTHYECKH aHaIM3UpoBaTh 0a30BYI0 oOIedu3MYecKyro uHpOpMa-
HHIO]

— JlaBaThb WHTEPIPETALHIO NPUPOJHBIM H TEXHOTEHHBIM SIBICHHSM C TOYKH 3PEHHs 3aKOHOB
KJIaCCHUYECKOH U PeSITUBUCTCKOM (DU3HKH;

— OIIEHMBATh OCHOBHBIC MapaMeTpbl (PU3UUECKHX CHCTEM M IPOLIECCOB.

Brazerts:

— MeTojaMu 00pabOoTKHM M aHalu3a IKCIEPUMEHTATBHON M TEOPETHUECKON (PU3MYeCKON MH-
(dhopmanuu;

— HAaBBIKAMH MPAKTHYECKOr0 NMPUMEHEHHUS 3aKOHOB U MOAcAeH (H3MKH B MHKEHEPHOM Mpak-
THKE.

4. CTpyKTYpa 1 coaepRaHue QHCUHNINHBI «Saepuas pusuka, GusHka aTroma u
KOH/IEHCHPOBAHHOTO COCTOSIHUSI»
O0uiast TPy 10€MKOCTh JUCIUILIMHBI cocTaBiseT 144 yaca (43a4eTHbIE €/IMHUIIBI), U3 HUX 34 Ya-
ca Jekumii, 34 yaca nadbopatopHbix 3aHsTHI U 40 yacoB caMOCTOSTENBHONW padOTHI.

4.1 Crpyxrypa aucuumiannbl «faepuas pusuka, Gusnka aroma 1 KOHIEHCHPOBAaH-
HOI'0O COCTOSIHU S
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2 | Paznen 1. Kopmyckysp- 5 2-3 - 4 5
HO-BOJIHOBBIE CBOMCTBA
H3TYy4YCHHSA U CBOMCTBA
¢orona. Temsr 1.1 —1.4.

3 | Paspen 2. Sinepuas Mmonens| 5 4-5 B 4 5 Or4ér mo na-
aToma u teopus bopa. Te- GopaTtopHEIM
MH2.1-22. paboram

4 | Pazpen 3. Usnyyarensueie | 5 6-7 4 4 5 Oruér no na-
HepeX0bl ¥ MPUHITHIILI GopaTopHbIM
pabotel mazepa. Temsr 3.1 pabotam
-3.2.

5 | Pa3pen 4. IlpocTpanct- 5 8-9 4 - 5 Otuér no na-
BCHHOE KBAaHTOBAaHHE CO- 6opaTopHBIM
CTOSSHHMM aTOMa ¥ CIIUH paboram
anekTpoHa. Temsl 4.1 — 4.3

6 | Pazgen 5. BonuoBkie 5 10-11 | 4 4 5 Otuér o na-
CBOiCcTBa BemecTBa. TeMbl fopaTopHBIM
5.1-5.3. paboTtam

7 | Pazgen 6. KeanToso- 5 12-14 6 6 5 OtuéT mo na-
MeXaHu4ecKas KapTHHA fopaTopHBIM
CTPOEHHS U CBOMCTB aTo- paboTtam
Mma. Temsl 6.1 —6.7.

8 | Pazgen 7. Monekysl u 5 15-16 | 4 4 5 Oruér o sa-
MOJIEKYJISIPHBIE CIIEKTPBL. OopaTopHBIM
Temer 7.1 —7.2. paboTtam

9 | Pasmen 8. OcHoBEI 5 17 P 4 5 Otuér no na-
busuku aTOMHOTO HoparopHbIM
sjapa. Temsl 8.1 — paboram
8.3.

Hroro: 34 34 40 JK3aMeH
36 yac, 3a4ér

4.2 Copepxxanue qgucoHIuinabl «$nepras puznka, pusnka aTromMa U KOHIEHCHPOBAHHOTO
COCTOAHHSA»

BBenenne  Mjes aTOMHCTHYECKOr0 BO33PCHHS HA NPHPOJY BellecTBa. ATOMH3M B3auMOJEH-
CTBHSI ¥ aTOMHCTHYECKas CTPYKTypa BeliecTBa. ATOM, B3aUMOJEHCTBHE JIIEKTPO-
HOB M s7€ep, B3aUMOJIEUCTBHE aTOMOB, IIPOIIECCHI H3JIy9eHUS! KaK OOBEKTHI aTOM-
HOM (hu3uKh. JIMCKPEeTHOCTh COCTOSHHIA aTOMHBIX CHCTEM, BEPOSITHOCTHBIN Xapak-
Tep U3MEHEHHsI COCTOSHUIA, BOJIHOBOM XapaKTep ABMKEHMS B IpocTpaHcTse. Enu-
Has aTOMMCTHYECKas IPHpPoJa BHIOB (H3MYECKOTO B3aMMOAEHCTBUS. Xapakrep-
HBIE MacCIITabbl BEJIMYMH B aTOMHOI (usuke.



Pazpen 1

Tema 1.1

Tema 1.2

Tema 1.3

Tema 1.4

Paspnen 2

Tema 2.1

Tema 2.2

Paszgen 3
Tema 3.1

Tema 3.2

Kopmyckyasipao-poiHoBbie cBoiicTBa H3JTyYeHHs U cBolicTBa doTona

3aKOHBI TEIIOBOTO U3IIyYEHHS H MOHSTHE KBAHTA sHepruu. OCHOBHBIC XapaKTepH-
CTHKH TIOJI U3ITyCHHS M M3/TyJAIOIMX TeJI: CIEKTPaIbHAs INIOTHOCTh H3IyYeHHUs,
HCIyCKaTe/bHas M IOIVIOWATEbHAS CHOCOOHOCTh M EJUHMIBI UX H3MEpEHH.
CBsi3b MeXIy HCIyCKAaTeNbHOH CIIOCOGHOCTBIO M ILIOTHOCTHIO SHEPTUH Harpas-
JICHHOTO ¥ U30TPOIMHOr0 H3my4eHust. CBA3b MEXK/IY CIEKTPATbHBIMU ILIOTHOCTSAMM
B IUKane JUIMH BOJIH U IKajle 4acToT. CBOHCTBO paBHOBECHOCTH TEMJIOBOTO H3ILy-
genust. 3akon Kupxroda uis temnosoro manydenns. [lonstae aGcomoTHO YepHO-
ro tena. 3akoH Credana-Bonsimana. 3akoH cmemenus Buma. Dopmyna criek-

TpallbHOrO pacnpeneneHus Buna. ®opmyna Penes-/Dxurca ®opmyna [Tnanka u
HNOHsTHE KBaHTa sHeprun. JIJT 5.1

3aKoHbI (OTO3NIEKTPUYECKOro d()dexTa i MOHATHE KBaHTA H3IydeHus. OCHOBHbIC
OKCIIEPUMEHTATBHEIE 3aKOHBI (OTO(deKTa, HeOCTaTOUHOCTh KiaccHueckoil (u-
3HKH JUL1 HX 00BsiCHeHus. ['unoresa o kBaHTax M3JIydeHHs, ypaBHEHHe DiHIITEH-
Ha i dorospexra. Muoroporonnsii porospdexr. Krantorni Bexox. JIJ
82,30 82,11 .5.13

Opdexr Komnrona u 3aKOHBI COXPAaHEHHMs NPH PACCETHHH (JOTOHOB. Oddekr
KowmIrTona npu paccesHEM PEHTI€HOBCKHX JIydeil: OCHOBHEIE 3aKOHOMEPHOCTH.
HenocrarounocTs knaccuyecko Teopuu st o6bsicHeHus >¢¢ekTa  KBaHTOBas
TPaKTOBKA. 3aKOHbI COXPAHEHMs SHEPTHH ¥ HUMIIYJIbCa B MPOIECcaX C Y4acTHEM
¢doronos. JIJ] 5.14

QuyKTyaluy SHEPTHH H3JIyYE€HHS M KOPIYCKYJSAPHO-BOJHOBAasS IIPHPOJA CBETA.
BonHoBas u KOpPHYCKYJIsSpHAas KOMIIOHEHTHI (IYyKTyalMH SHEPTHH H3IydeHHMS.
JIBolicTBeHHEIE CBOMCTBA CBETA.

SInepnas moaeab atoma u Teopusi Bopa

OKCIepIMEHTaIbHOE 000CHOBAHHE SAIEPHOM MoenH atoMa. PanHue Mojenu ato-
Ma. DKCIEPMMEHTaIbHbIE CXEMBI HCCIENOBaHUi cTpoeHus aroma. OnbiThl Pesep-
¢opna-T'efirepa mo paccesnuto ansda-gactun. Ouenka pasmepos sipa. Cedenue
paccesuus. @opmyna Pesepdopna u ee sxcnepumeHTanbHas npoBepka. SlnepHas
MOJIEJIb aTOMa H HECOOTBETCTBHE €H KIaccHuecKuX mpeacraiaenuit. JIJT 5.15
Teopus atoma Bopa u ee onbiTHOE noATBepkAeHUE. [Ipo6lieMa 3aKOHOMEPHOCTEH
B CIIeKTpax usiaydeHust aromMoB. KoMOMHanuoHHEIH mpuHnun Putna. CrnexTpais-
HBIE cepHH aroma Bojopoza. [loctynarer bopa 0 JUCKpETHBIX CTallMOHAPHEBIX CO-
CTOSIHMSAX aToMa M Iepexojax MeXay HUMU. bopoBckoe yclioBHE KBAaHTOBaHUS U
€ro TOJIKOBaHHE B paMKaxX IPHHIUIIA COOTBETCTBUS. Y POBHH SHEPTUH CTAl[OHAP-
HBIX COCTOSIHMN aToma Bonopoaa. OO0bsCHEeHHEe CIIEKTPabHBIX CEpUil aToMa BOIO-
pona. M3otonnueckoe cMeleHue crneKTpaibHBIX TuHUH. OnbiTel @panka-I'epra
KaK MpsMoe HaOJI0JIeHHEe CTAllMOHAPHBIX cocTostHui B arome. CriocoObr BO30YK-
JICHHUS ATOMOB, IToTeHuman nonuzanuu. JIJ1 5.3, JIJ1 5.4 J1]1 5.5

H3ny4qaTenbHble mepexoabl H NPHHIUILI padoThl Jazepa

Teopusi ClIOHTaHHBIX ¥ BBIHYKIEHHBIX NlepexonoB DinHmTelHa. [loHaTre o cron-
TaHHBIX ¥ BEIHY)KIEHHBIX Iepexozax. HaceneHHocTh SHEpreTHYECKUX YPOBHEH.
BepostHocTH nepexozioB. BeiBoa gopmyusl Ilnanka no Dinmreiiny. JIJ{ 5.10 ,
TIpUHIKAIIBI ONITHYECKOTO YCHJICHH U reHepanuy. VIHBepcHas HaCeNIEHHOCTD ¥ OT-
puiarebHb K03Qdument noromenns. [Ipuammn paboTs! 1asepa. OnTHIECKHUi
pe3oHarop. Ycnosue reneparyi. CriocoObl CO3/1aHusA HHBEPCHOM HACEICHHOCT.
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Pazgen 4
Tema 4.1

Tema 4.2

Tema 4.3

Pazpen 5
Tema 5.1

Tema 5.2

Tema 5.3

Pasnen 6
Tema 6.1

Tema 6.2

Tema 6.3

Tema 6.4

IIpocTpancTBenHOe KBAHTOBAHHE COCTOSIHMIA ATOMA M CITHH 3JIEKTPOHA
OGo0mennsle paBuiia KBAaHTOBAHHS Opendecra-bopa-3ommepdensaa u BEIPOK-
JAeHHbIE cocTosHUs. OG001IeHre paBHIa KBAHTOBAaHHS Bopa Ha HEKpYroBbie Op-
Outhl. AnmabaTHuecKkie HHBAPUAHTHL YcmoBHs 3oMMepdenbaa KBaHTOBAHMS Ji-
JIMNTHYIECKHX opbuT. KBaHTOBBIE WHCITA CTALMOHAPHBIX SJUIUNTHYECKHX OpPOHT,
BBIPOIKICHNUC SHEPIC€THIECKUX YPOBHEH.

IIpoctparicTBenHoe kBanTOBaHWe M MarHeToH bopa. KpamToBamme mpocTpaHcT-
BEHHBIX OPUCHTAIMHA 3JUIMIITHYECKUX OpOuT. OpOUTaNbHBI MArHUTHEIM MOMEHT 1
THpOMarHuTHOE oTHOWeHHe. Marneton Bopa. Omerr IItepra-I'epiaxa no o6Ha-
PYXKEHHIO MarHUTHOTO MOMEHTa aToOMa M IPOCTPAHCTBEHHOTO KBaHTOBaHMS. He-
JOCTaTOYHOCTD IPaBUJl KBaHTOBaHUs bopa-3ommepdensa.

Crun 571eKTpoHa. AHOMATPHOE THPOMArHUTHOE OTHOMICHHE. MarHuTOMeXaHHye-
CKHe onbIThl bapHera, Diiuimretina-Jle ['aasza. IIpo6iema TOHKOM CTPYKTYpHI CITEK-
TPaJIBHBIX JIMHUH aTOMOB LIEIOYHBIX MeTamios. Ilonsrue crmna snekrpona. He-
BO3MOXKHOCTh OOBSCHEHHs CIMHA C IOMOIIBIO KIACCHYECKHMX IIPEJCTABICHHN U
KBaHTOBO-PEIATUBUCTCKAs IIpupoa criuna. JIJ] 5.6

BouHoBBIE cBOJiCTBA BelecTBA

Bonnosas runoresa [lebpoiiist 1 onbITh! o gudypakiuu 1 HHTEpEPEHIUH YaCTHII
BemecTBa. ONTHKO-MEXaHWYeCcKask aHAIOTHS MEXJy YacTHIEH B CHIIOBOM IOJIE W
nmydoMm cBeta B cpene. Boina Jle bpoiins, coornomenus Jle bpoitns g yacToTe u
JUIHHBI BOJIHBL. BepoATHOCTHBIN CMBICT BOJHOBOM (GyHKImMH yacTuIbl OObicHE-
HHE OOPOBCKOI0 YCIOBHA KBAHTOBAHUS C IIOMOIIBIO BOJIHOBBIX CBOWCTB 3JIEKTPOHA
B arome. OnpiTel JleBuncona-Jlxepmepa, Tomcona-Taprakosckoro, Illtepra, bu-
6epmana-Cymkuna-PabpukanTa 1o HHTeppEepeHIH U Ju(PAKIUK 3IeKTPOHOB U
MonekyJ1. IIpuHIun snexTporHoi Mukpockonuu. JIJ 5.12

OCHOBHBIC IPHHIMIIBI KBAHTOBON MEXaHWKH YacTHII U ypaBHeHue [IIpeaunrepa.
[IpyHIMIEL CYNEpnO3UIIMK M NMPUHIMIT HeompeneaeHHocTH. COOTHOIIEHUS HEOII-
PEIEeNIeHHOCTH Ul KOOPIUHATE M MMITyJIbca, ero ¢usndeckoe ucronkopanue. Co-
OTHOIIEHHE HEONPEACICHHOCTH Ul S3HEPIHU M BPEMEHH, €ro (GU3MYeCcKOe HCTOJI-
KoBaHue. KBaHTOBaHME MOMEHTA MMITyJIbCa U ero npoekiuu. CIIoKeHHe KBaHTO-
BaHHBIX MOMEHTOB ummyisca. [loctpoenue yparuenus Illpenunrepa. Bpemenuoe
U CTaI[MOHAPHOE YPaBHEHHUS.

Hexnaccuueckue cBoiicTBa IBMKEHHS MUKpodacTuisl. KBaHTOBaHUE SHEpreTHye-
CKHX YpOBHEH cBA3aHHOH dacTuIiel. TyHHenbHBIH 3ddekr. DPdexr Pamsayaspa-
Taynncena. TyHHenbsHas MUKPOCKOIUS.

KBaHTOBO-MeXaHHYeCKasi KAPTHHA CTPOEHUs M CBOICTB aToMa

BonHOBEIe ()YHKIIUM U KBAaHTOBBIE YHCIIA CTAllMOHAPHBIX COCTOSHUM aToMa BOZO-
pona. PesynbraTs! pemenus ypasHenus Illpeaunrepa s atoma Bogopoja. Boi-
HOBbIe (YHKIIMH U DJIEKTPOHHBIE o0siaka B aroMe Bopopoja. KBaHTOBBIE 4KcIa U
tdhopMma 3IeKTPOHHBIX 00/1aK0B. PU3NYecKue BEIUYMHBI, ONPECIAIONIME CTAHO-
HaApHBIE COCTOSHUS HJIEKTPOHA B aTOME BOIOPO/Ia.

IMpunmun 3anpera Ilaynun U 51eKTpOHHBIE KOHQUIypalMy MHOTO3JIEKTPOHHOTO
aroma. [IpHHLKI HEPA3IMYUMOCTH TOXKJECTBEHHBIX YACTHI] M IPUHIIMI 3arpera
IMaymu. DIeKTpoHHBIE OO0JIOUKH U CIOM. DKBHUBAJIEHTHBIE 3JIEKTPOHBI H IJICK-
TPOHHBIE KOHQUTYpaIUH.

I[lepronuueckas cucrema sneMeHToB Menneneesa. IlocTpoenne meproANYECcKOi
CHCTEMBI 3JIEMEHTOB C IMOMOIIBIO NPHHIUIIOB HAaUMEHBINEH SHEPrHH, IPaBHIIA
Kneukosckoro, npuaiuna [Taym. [TepuoauusocTh HOHU3aANHOHHBIX TOTEHIIHAIOB
U aTOMHBIX 00BEMOB.

CucreMaTH3anMs COCTOSHUNA MHOTO2JIEKTPOHHOIO aToMa. JJIEKTPUICSCKOe U CIIHH-



Tema 6.5

Tema 6.6

Tema 6.7

Paznen 7
Tema 7.1

Tema 7.2

Paznen 8
Tema 8.1

Tema 8.2

Tema 8.3

OpOHTAILHOE B3aHMOJCHCTBHA B MHOTO3IEKTPOHHOM aToMe. BekropHas monens
aroma. TumsI CBS3u 571eKTpOHOB B artome. IlpaBmia XyHnma, ux Qusngeckuii
cMbict. ITpaBuiia oT60pa U1 m3mydarensubIx mepexoxos JIJI 5.7

CXeMBI aTOMapHBIX ypOBHEH SHEPrHH M H3Jy9aTeTbHBIX TIEPEXO0N0B. Y POBHH
SHEPIHH M ONTUYCCKUH CHEKTP aTOMa HATpUs. YPOBHH DHEPrUH H ONTHYECKHIA
CIIEKTp aToMa relTusl.

ATOM BO BHeIIHEeM MarHuTHOM Ione. Dddext 3eemana pacmenienus CIIEKTpalIb-
HBIX JINHUH aTOMa B MArHHTHOM TI0JTe K 0GBSICHEHHE IPOCTOTO dddexTa 3eemana ¢
MO3UIIMH KIIACCHIECKOH 9MeKTpoHHOM Teopuu. Croxueii 3ddext 3eemana. Pac-
IICIVICHAE SHCPreTHYECKUX YPOBHEH aTOMa B MarHUTHOM I10jie. | MpOMarHHTHBIH
MHOXKuUTeNb Jlauge. Spdexr Ilamena-baka. MaruuTHbIil pe3oHanc u ero mpume-
HeHus. [Ipunuun MarauTHO-pesonancHoi Tomorpaduu. JIJT 5.8

Viciyckanue U NOTIIONEH!E PEHTTEHOBCKHX Jlydell. MeToIbl oIy ueH s U HecTe-
AOBaHWS PEHTICHOBCKHX Jyd4eil. CIUIOIIHON M XapaKTepuCTHYECKHH PEHTTCHOB-
CKHC CICKTpPBI, HX CBOWCTBA M IIPOMCXOXK/ICHHE. PEHTTEHOBCKHE CepHH, 3aKOH
Mosm u ero npumenenne. ITocTpoeHre cXeMBI PEHTIEHOBCKIX YPOBHEI SHepPTUu
H nepexonoB. pdexr Oxe. CpaBHEHHE PEHTTEHOBCKHX U ONTHYECKHX CIIEKTPOB
TOTJIOIIEHHU. 3aBUCHMOCTh KO3((uIienTa ocnabieHus peHTIeHOBCKHIX JIydell oT
aTOMHOTO HOMEpa, IIPHHIUI peHTreHockomuu. JIJ 5.16

MoJtekyJibl M MOJIEKYISIPHBIE CIEKTPBI

OCHOBHBIE TUIIBI XMMHYECKOH H MEKMOJIEKYJIAPHOH CBs3H. [IPHYHHBI BOSHAKHO-
BCHHU MEXaTOMHBIX CBsA3€H M UX Kilaccuukanus. MoHHas, KoBalleHTHAS XUMUYe-
CKue cBsA3H. ['mOprausanus 51eKTpOHHBIX 067aK0B. CTpOeHHe MOJIEKY KHCIOPO-
Ja, BOIBI M HPOCTEHINNX yIrIeBOJOPoJaoB. OpHEHTANMOHHAS M JHCIIEPCHOHHAS
MEKMOJIEKYJIAPHBIC CBsI3U. FIOHHBIE, KOBaJICHTHEIE, METAJTHYECKHE M MOJIEKYJISp-
HBIE KPUCTAJUIBL.

Mouiekyisipable ypOBHH SHEPTMH M CIEKTPEL. DIEKTPOHHOE, KOJIeGaTelbHOE U
BpalllaTeIbHOE JBIDKCHUS B MOJIEKYJaX, CPABHHTEIBHBIC HOPSAJKH MX JHEPrHH.
IloTeHuuanbHpie KpUBBIE VI KOJIe0aTeIbHOTO ABHIKEHHS Sep, KoneOaTeIbHble
YPOBHH 3HEPIUH JBYXaTOMHBIX MOJIEKyJl. BpamarensHbie ypoBHHU 3Hepruu. Kose-
OaTe/IbHO-BpaIaTebHBIE U 3JIEKTPOHHO-KOe0aTeIbHO-BpaIlaTebHbIE CHEKTPEL.
KomMOunanuonsoe paccesHue cBeta Ha MojieKyiax. JIJ1 5.9

OcHOBBI PH3HKH ATOMHOTO SIAPA

Crpoenne u cpoiictsa saep. CTpyKTypa aToMHOTO sijipa. Pasmeps! sapa. OcHOB-
HEIE CBOKMCTBA MPOTOHOB M HEUTPOHOB. S1[pO Kak COBOKYIIHOCTH IIPOTOHOB U HEH-
TpoHoB. Hykmon. CrabuneHocts sinpa. M3oTomsl, H306aphl, U30TOHBI, W30MEPHI.
Oneprus cBsasu suaep. dedexr mace. Haceinenue sinepusix cuit. Criue sapa. Mar-
HUTHBIA MOMEHT s1pa. [IoHATHE O CBEpPXTOHKON CTPYKTYPE CIEKTPATbHEIX JIHHHM,
PannoakTHBHOCTG. SIBICHHE PaJMOaKTHBHOCTH. 3aKOH PaJMOaKTHBHOIO pacHaa.
Ilepuon monypacnana. ['amma - pacmaj. bera - pacnaj. DHepreTHyeckuii CekTp
5IeKTpoHOB. Poib HefiTpuHO. Anbda - pacman. CrnekTp 3Hepruu anbda - JacTHil.
3akoH ['eiirepa-Hatrona. TynuenbHbli b dexT.

Sinepuble peaxuuu. Slnepusie peakuuu. Jenenne Tsoxensix saep. Lennas peakuus.
B03MOXXHOCTD MONYYEHHS YHEPIUM 3a CHYET peaKlHM CHHTe3a Jerkux suep. IIpo-
OremMa ynpaBiasieMOro TEpMOSIEPHOIO CHHTE3A.



Ilepeyens nabopaTopHbIX padoT

Jlabopatopnas pabota Ne 1. TemnoBoe usnydenue. Mismepenne SspKOCTHON TeMIiepa-
TYDBL.

JlabopaTopnas pabota Ne2. Onpenenenne nocrosHuo#H [lnanka.

Jlaboparopras padora Ne3. Onbrter @panka u ['epira.

Jlaboparopras pabora Ne4. Crextp aroma BOIOpo/Ia.

JIaboparopras pabota NeS. M30Tomudeckuii CABUT B CIIEKTPE aTOMa BOJIOPOIA.
JlaGoparopuas paborta Ne6. CrieKTpsl IET0YHBIX METAJIIOB.

JlabopatopHas paborta Ne7. ToHkas cTpyKTypa CHEKTpaJbHBIX JIMHHHA aTOMOB INe-
JIOYHBIX METAJLIOB U IIEI0YHO-3€MEIbHBIX 3JIEMEHTOB.

Jlabopartopras padora Ne§. Dddekt 3eemana.

JlaGopatopnas pabora Ne9. MosnekysspHblil criekTp. OmnpezeneHue 3Hepruu JUcco-
[UalMy MOJIEKYJ Hoza.

5. Obpa3oBaTe/ibHbIE TEXHOJIOTHHA
ITpu peanmuzanuu pasjauYHBIX BUIOB yueOHON paboThl (JIEKUIHH, JIaDOpaTOpPHBIE 3aHITHS,
CaMOCTOsATeIbHAs paboTa) UCIOJB3YIOTCS CIIEAYIOIUE COBpEMEHHBIE 00pa3oBaTe/lbHbIe TEXHO-
JIOTHH:
e VHpopManMoOHHO-KOMMYHHKAIIMOHHEIE TEXHOIIOTHH;
e [IpobnemHoe oOydeHue.

[Ipu peanuzamuy JUCHUIUIMHEBL «SInepHas ¢u3mka, GU3NKa aToMa U KOHJIEHCHPOBAHHOI'O
COCTOSIHHS» HCIIOJIB3YFOTCS CIICAYIOUME BHABI YUeOHBIX 3aHATHH: JCKIUH H JIEKIMOHHBIE Je-
moucrpauuu (JIJI) dusudeckux sgBiIeHHN, JaO0paTOpHbIC 3aHATUSA, KOHCYJIbTalldH, CaMOCTOs-
TEJIbHBIE PaOOTHL

Ha neknuoHHBIX U 1a00paTOPHBIX 3aHATUSAX [IPEYCMOTPEHBI aKTHBHEIE (POpMBI yueOHO-
ro mpoiecca: pazdop KOHKPETHBIX CHTYyaIui, 00cyKneHne HabmogaeMbIX IIPU JIEKIMOHHBIX JIe-
MOHCTpaLusaX (Gusmdeckux sBiacHHM U 3 (eKToB, KOMIBIOTEPHBIC IEMOHCTPAIUH, KOPOTKHE
BEIOOPOYHBIE ONIPOCHI 110 IPOHJEHHOMY MaTepHaily, KOPOTKHE KOHCYIIbTAIAH.

[TpenycMoTpeHo B3aUMOJICHCTBHE IIPENojaBaTelb - CTYAEHTHI INOCPEACTBOM KOMIIBIO-
TEPHOM CBsI3M [UIA OKa3aHWs KOHCYJIbTAIMH, TPOCMOTPA U OLCHKH pedepaToB MM APYrHX 3aia-
Huii. B pamMKax Kypca pazpabortaH Kypc MyJIbTUMeHa-IeKkuii B cucreme Moodle.

Ouenka KayecTBa OCBOEHHS MPOrpaMMBbl JUCHUIUIHHEI «SInepHas Gusrka, pu3uka aToma
M KOHJEHCHPOBAHHOI'O COCTOSHHMS)» BKIIOYAET KOHTPOJIb CaMOCTOSTENBHOHM palbOThI, TEKYIIHi
KOHTPOJIb YCIIEBAEMOCTH H UTOrOBBIH 3a4€T.

JUis TeKylero KOHTpoJjis 00ydaiolluXcs 10 DUCHUILIMHE «fnepHas Qusuka, pusnka
aToMa M KOHJCHCHPOBAHHOTO COCTOSHMS)» HCIIONB3YIOTCS 3a[aHHs B BUJIE TEOPETHYCCKHX BO-
IIPOCOB M THIIOBBIX 3a/1a4, [O3BOJIAIOINX OLECHUTH 3HAHHSA, YMEHUA M YPOBEHb MPHOOPETEHHBIX
KOMITeTeHIMi. THUIIOBEIE 3a/1a49H JUIS IPOBEICHAA TEKYIIEro KOHTPOJIA puBeaeHbl B Kaure: Ca-
Besbes V1.B. COOpHEK BOIIPOCOB U 3a7ad Mo oOmeld usuke: YueOHoe nocobue.— CII6.: U3na-
tenseTBO «Jlaub»,— 2016. - 288 c¢. (M. 1. 8 Pabouel nporpaMMel JTUCHMIUIMHBL CIHCOK OCHOB-
HO¥ JTUTEpaTypBl).

Jlns 0OydyeHus] HHBAIU/IOB U JIUL] C OTPAaHAYEHHBIMH BO3MOXKHOCTSAMHU IIPEyCMaTPUBACT-
cst obecrieyenre yueGHO-METOANIECKAMH TOCOOUSIMH B [I€YATHOM ¥ DJICKTPOHHOM BHJIaX
(http://optics.sgu.ru/library/education; http://www.phys.msu.ru; http://library.sgu.rw/; y4eGHOH
JaTepaTypoii B Buje pdf (paifios) IO COIIaCOBAHUIO C IIPEIoaBaTe/IeM, BEyIIUM 3aHATHS,
IIPOBE/ICHUE UHMBHIyaIbHBIX KOPPEKIIMOHHBIX KOHCYIBTALMi, HCIOIb30BAHHE HH/MBALY aIb-
HBIX IpauKoB 00ydyeHHUS.




6. YueOHo-mMeToau4ecKoe odecneyeHne caMoCcToSITeALHOI paboThI
cTyaeHToB. OneHo4HbIe CPeACTBA 115 TEKYIero KOHTPOJIs

YCIEeBAEeMOCTH, POMEKY TOUHOM ATTECTALMH [10 HTOraM
OCBOCHUSI THCUMILIMHBI.

6.1 IlopsiioK BHIMOJMHEHHSI H KOHTPOJIS CAMOCTOATEIbHOI padoThbI
CTYX€HTOB:

B camocrosTensHyio paboTy CTYIEHTOB BXOISIT:

CaMOCTOSATENNbHAs IPOPadOTKA HEKOTOPLIX TEOPETHYECKUX BOIPOCOB, BLIIEJICHHBIX B MPO-
rpaMMe OUCHUIIIHHEI U HE PACCMOTPECHHBIX Ha JICKLHSIX, KOHTPOJIb BBITOJIHEHHA 9TOH caMo-
CTOSITENIBHOM PabOTHI IPEAYCMOTPEH B paMKax K3aMeHa M0 COOTBETCTBYIOILEH YacTH Juc-
HUIUIMHBL «SaepHas duznka, Gusnka atoma i KOHAEHCHPOBAHHOI'O COCTOSHHS;
BBIIIOJIHEHUE M MUCBEMEHHOE (2JIeKTpOoHHOE) 0(OopMIIEHHE KOMIUIEKCa 3aJjaHull Teoperuye-
CKOT'O Xapaxrepa B BHje pedepaToB HIM KOHCIEKTOB OTIE/IbHBIX HaparpadoB (pa3ieioB)
COOTBETCTBYIOUIEH yueOHOH JMTEepaTypbl: KOHTPOJb BLITOJIHEHHS TOH CaMOCTOATENBLHOH
paboTHl MPEAYCMOTPEH Ha 3aBEpIIAIOIIEM JTaIle M3YUYEHUs! COOTBETCTBYIOLIEH 4acTH AUC-
UUIIUMHEL «SlpepHas puzuka, Gpuinka aroma U KOHJAEHCHPOBAHHOIO COCTOSHMS» Ha OCHOBE
[IPEACTABICHHOTO B [I€YaTHOM BH/IE MaTepHaa,

CaMOCTOSITE/IbHOE peLIeHHe PeKOMEH/I0BAHHBIX 3a/a4; KOHTPOJb BBIIOJIHEHHUS 3TOH CaMo-
CTOATENLHON paboTHI MPEeIyCMOTPEH Ha 3aBepLIAlOLIEeM JTalle H3yuyeHHs] COOTBETCTBYIOLIEH
JaCcTH JHCITHITIIHHBI <<5Luepﬁaa (]}1/1'3[/11(:‘1. (lJPI3HI{8. aToMa U KOHIACHCHPOBAHHOI'0 COCTOAHUAY
Ha OCHOBC NPC/ICTABICHHBIX pemeﬂm‘i.

6.2 IlpumepHbie TeMbI pe)epaToB H TEOPETHYECKHX 3aAaAHUIH
AJIS1 CAMOCTOSATENBLHOH PA0OTHI CTYIEHTOB
TernnoBoe n3nydeHue peanbHbIX Tel. [IpuHimn aeicTBus TENI0BH30pa.
dopmyiia [Inanka 1 CeKTpaIbHOR pacnpeaeleHns HHTEHCUBHOCTH H3Ty4eHus CoJHIa.

Usmepenne MoIHOCTH H3nydeHus CoHua.

H
4.

a

PacnpejiejieHHe PHEPrHH B CHEKTPe M3JIydeHHs1 abCOMIOTHO YEPHOrO Tela M BO3MOXK-
octh u3mepeHus CBY MoiHOCTH B a0COMOTHBIX €IMHHIIAX.

dorosnexrpuueckuii shdext. Poroanonart u GoroconporTusnenus. lIpodnema OpicTpo-
eficTBHe (POTONETEKTOPOB M OTPAHHUCHHE CKOPOCTH Mepeayd MHMOpMALUU B ONTHYECKHX

JIMHHUAX CBA3H.

5:

S¢pdext KomnTona npu paccessHin PeHTTCHOBCKHX Jyuel Ha cBOOOAHBIX JIIEKTPOHAX .

Jlasepr Ha ¢BOOOIHBIX SJIEKTPOHAX.

6. DuyKTyalds SHEPrHH M3IyYeHHs! U KOPITYCKYJISApHO-BOJIHOBas npupoza csera. Crary-
CTUYECKUE CBOICTBA M3JlydeHNs cBeTa. 3Be3aubiil nurepdepomerp. Onbitel bpayHa u Taucca.
71 DHeprust OUHOYHBIX (OTOB H MPoONEMbl OOHAPYIKCHHIO JUCKPETHOCTH CBETOBBIX MOTO-
KOB.

8. CreKTphbl H3/1y4€HHUs aTOMOB B ra3oBoM paspsje u s¢dexr Jlonmiepa.

% CriekTp M3JIy94eHHs aToMa BOJ0PO/ia U UIMHA KOT€PEHTHOCTH. .

10.  JlazepHblil STaJIOH MeTpa.

11.  CroHTaHHBIE U BHIHYXIECHHBIC M3/1ydaTeIbHbIE [IEPEXO0/Ibl B aTOMAX U MOJIEKYJIaX.

12.  MuBepcHas HACENEHHOCTb B BBIPOXKACHHBIX MOTYNPOBOAHMKAX M YCTPOHCTBO JA3EPHOTO
IHOAA.

13.  Jlasep xak ontuueckuii reneparop Bau-aep Iloss. BpemenHas U npOCTPaHCTBEHHAS KO-

PEPEHTHOCTB JIA3EPHOTO H3JTYUCHHUS.

14.  SnepHblit MarHeToH bopa H IPUHIMI B YCTPOHCTBO MArHUTO-PE30HAHCHOTO ToMorpada.

15.  TynHenbHbIH 5GQEKT 1 MPUHLUI pabOThl TYHHEIBHOTO MUKPOCKONA.

16.  BOJHOBbLIE CBOMCTBA BELLECTBA U KBAHTOBO-Pa3MepHbIE MOIYINPOBOJHUKOBBIC CTPYKTY-

pbl.



17 CoOTHOIIEHHS HEOTIPEICICHHOCTH ISl KOOPAMHATHI B UMITYJIbCa, JJIsl SHEPIUH U BpEMe-
HH U UX IKCIIEpUMEHTAIbHOE HAOMIOACHHE.

18. [Tpunnun 3anpera [Taynu v cTpyKTypa SHEPreTUUECKUX YPOBHEH B ITOJIYIPOBOIHUKAX.

19. BexkropHast MoJiesib aToMa. TUIIBI CBSI3€H MOMEHTOB JIEKTPOHOB B aTOME M 9KCIIEpUMEH-
TajibHOe HaOmoaeHue pakropa Jlanze.

20. [TpaBusia orbopa st H3IydaTeabHbIX MEPEXOAOB U METACTAOUIIBHBIE COCTOSIHHUS.

21. [TosryueHue HHBEPCUU B IeIUil-HEOHOBOM J1asepe U KOI(PPULUUEHT yCHICHUS.

22, Dddexr 3eemana pacileruieHus CNEKTPaJbHbIX JUMHUH aToMa B MAarHMTHOM IIOJIe. MC-
N0JIb30BaHUE /I H3MEPEHUs HAIPSKEHHOCTH MarHUTHOTO MOJIS.

23 MaruuTHbIM pe3oHaHc, ycinoBus ero HadmoaeHus. [IpuMeHeHns MarHuTHOroO pe3oHaHca
B MEIMLIMHE U TEXHOIOIHH.

24. Hudpaxius peHTTeHOBCKUX Jydel 1S IHarHOCTHKH CTPYKTYPhI KPUCTAILIOR.

25.  PenrreHoBckue cepud. 3aKOH MO31IM W €ro npuMeHEHUE Ul 3JIEMEHTHOIO aHanu3a B
3NEKTPOHHOM MUKPOCKOIIE.

26. KoMOHHANMOHHOE paccesHie CBeTa Ha MOJIEKYJaxX M JIa3epHBIH KOH(OKAIbHBI TOMO-
rpad.

6.3 KoHTpoabHBIE BONPOCH] /ISl MPOBEICHUs €KEMECSIYHOr0 TEKYIIEro KOHTPOJIsI
Texyumii KOHTPOJIH OCYIECTRISETCS B X0/e y4eOHOro Ipolecca u KOHCYJIbTHPOBAHUS CTYACH-
TOB IO PE3YNBTATAM BBLINOJHEHHS CAMOCTOATENBHBIX PadoT. OCHOBHBIMU (hOpMaMH TEKYLIEro
KOHTPOJISI SIBJISIFOTCSL:

e 0OCYK/IeHHE BLIHECEHHBIX B IIAH CaMOCTOATEIBHOH paboThl BOIIPOCOB M 3a/1a4;
® TECThI;
e ompoc.

1) Chopmynupy#ite 3aKOHBI H31y4eHHs aDCOIIOTHO YEPHOTO Telia.
2) O6msicuuTe orpannueHHOCTH Gpopmyn Buna u Penes-JDxurca.
3) Beiseiute dopmya Ilnanka n 000cHyHTE MOJIEIE.

3) OBocHYyiiTe HeJOCTATOYHOCTh Kiaccudeckoit (usuku st oobscHenus porospdexra. I umo-
Te3a 0 oToHe. 3amuiuKTe ypaBHeHne Diuireiina uis Gorosdpexra.

4) O6bsicuute >ddext KOMITOHA NP paccessHUM PEHTTeHOBCKUX JIyded 1 nosy4dnte Gopmyry
M3 3aKOHBI COXPAHEHHUsI JHEPrHU U HMITyJIbCa B IIpoLeccax ¢ yyacTueM (pOTOHOB.

5) O6wsicauTe ONBITHI Bapuinopa 1o 0OHapyKEHHIO IUCKPETHOCTH CBETOBBIX MOTOKOB.

6) O6wsicHuTe OIMBITH Pesepdop/ia o paccestHuio albpa-yactui 1 000CHyHTE saepHas MOAe/b
aromMa.

7) Harmmute dopmyity Banbmepa. Gusudeckuit cMbici noctoannoi Puadepra..

8) HapucyiiTe SHepreTHUECKUi CIEKTp aToMa BOJ0PO/IA U 00BACHUTE €ro CBA3b ¢ TEOPUEH Bopa.
9) [Ipupo/a H30TOMMYECKOTO CMEILEH s CIIEKTPAIbHBIX JTHMHHUA.

10) O6BsacHUTE CIIEKTPaAIbHBIE 3aKOHOMEPHOCTH B H3/1yYeHHH aTOMOB LICTIOYHBIX METANTIOB

11) O6wscuuTe onbiThl Ppanka 1 ['epua rpu H3MEHEHNH TEMIIEPATyPbl TApOB PTYTH.

12) B uem oTiMume CIIOHTAHHBIE ¥ BBIHYK/ICHHBIC M3J1y4aTC/IbHBIC NCPEXO/IBI. Brigenure ¢op-
myny ITnaska no DUHIITEHHY.

13) Uro Takoe WHBEPCHAsH HACEIEHHOCTh U OTPUIIATE/IbHAS TeMIIepaTypa.
14) O6bscHATE KOTEPEHTHbIE CBOHCTBA J1a3ePHOT0 H3ITyUCHH.
15) O6bsicaute yciaoBust 3ommepderibia Uis KBaHTOBAHHS SJUTHITHICCKUX opouT.

16) O6bsacuute omnbiT [TepHa-I'epaaxa 1o odHapyKEHUIO MArHHTHOrO MOMEHTA aToMa 1 T1po-
CTPAHCTBEHHOIO KBAHTOBAHUS.

17) ®u3uueckuii CMbICI CIMH-OPOUTATBHOE B3aUMO/ICHCTBHL.



18) UTo 103BOISIET OMPENEMTh BpEMEHHOE U cTaluoHapHoe ypaBhenus llpenunrepa.
19) Ousuyecknii cMbICH TYHHEIBbHOTO (P (eKTa, KaK yCTPOeH TYHHEIbHbIH MUKPOCKOIL.
20) Hanuwure ypasuenue Lpeaunrepa ajis atoma BOJOPOAA.

21) Pacckaxure 00 OMBITBL 110 HHTEpEpeHIU U JUPPAKIAH IEKTPOHOB ¥ MOJIEKYISPHBIX
nyuKoB. OU3MIECKHIH CMBICT BOJHOBOH QYHKINH.

22) O6BscHUTE (PU3NUECKUI CMBICI COOTHOLICHHS HEOTPE/IEICHHOCTH /11l KOOPAMHATEL ¥ UM~
ynbca, JJisd SJHEPTrHH U BPEMCHH.

23) Yucno BO3MOYKHBIX JIEKTPOHHBIX KOH(PUTYpAIMK MPH 3a1aHHOM 3HAYCHHH ITTaBHOIO KBaH-
TOBOIO YHCIIA.

24) O6BSICHUTE NEPUOTMUECKYIO CHCTEMY d/IeMeHTOB Men/ierneena

25) Kakue CylecTBYIOT TUIIbI CBSI3€H MOMEHTOB /JIEKTPOHOB B aTOMC.

26) Ilpasuina XyHaa, UX QU3MIECKHAI CMBICI.

27) O0psacHKTE MpaBuia 0TOopa Ui U3ITy4aTeNbHbIX IIEPEX0I0B.

28) Uro taxoe dakrop Jlane. [Tpoctoii u cinoxubiil sdgexr 3eemana.

29) B ueM OTJIHYHE MEKTPOHHOI'O U SEPHOTO MAarHUTHOTO pe30HaHCa,

30) B yeM 0COOEHHOCTH CILTOMIHOTO 1 XaPaKTCPUCTHUCCKHE PEHTICHOBCKHIX CIICKTPOB.
31) O0psicuuTe 3aK0H Mo3iu.

32) B kakoil cneKTpajbHOH 00JacTH JieXkKaT BpalaTe/bHbIC, kosebaTeIbHbIE U DJIEKTPOHHBIC
CHEKTPbI MOJIEKY L.

33) Ocobennoctt MK cneKTOCKOIHH U CIEKTPOCKOIHH KOMOMHAIMOHHOTO paccesiHus CBETa Ha
MOJIEKYJIax.

34) CtpyKTypa aTOMHOTO sijjpa. OCHOBHBIE CBOHCTBA MPOTOHOB M HEUTPOHOB.

35) Dueprust cBs3u saep. Jledext mace.

36) SIBneHue paaHOaKTHBHOCTYU. 3aKOH PaJMOAKTUBHOIO pacra/ia. [lepnon nomnypacnaja.
37) Anbda, Oeta 1 raMmma - pacna.

38) SInepubie peakuuu. [lenenue THKEIbIX H CHHTES JIETKUX szep.

TecTroBbIe 3aJaHUA:

Bananue Nel. Kak u3MeHUTCs CEKTPAIbHOE pacnpeae/ieHne MCITYCKATE IbHOM CIOCOOHOCTH
aOCOJTIOTHO YEPHOTO TeJa MPH YBEJIHUCHUH €ro TeMIEpaTyphl B 2 paza?

a) JUinHa BOJIHBI MAKCHMYMa pacrpe/ie/ICHHS:

- YMeHbIIHTCA B 2 pasa, 4 pasa, 8 pa3, 16 pas. 32 paza;
- yBenmuntes B 2 pasa, 4 pasa, 8 pas, 16 pas. 32 pasa.

S8

6) UcnyckarenbHas ClocOOHOCTh B MAKCUMyMeE: yBEIUIHTCA B 2 pasa, 4 pasa, 8 pa3s, 16 pas. 3
pasa.
B) HHTErpajibHas UCIyCcKaTeJIbHast CcrI0cOGHOCTB: yBENTHYHTCs B 2 pasa, 4 pasa, 8 pas, 16 pa3s, 3
pasa.

L
]

Zamanue Ne2. Bo CKOJIBKO pa3 M3MEHHTCs Macca ¢oToHa MpH YBEJIHYEHHH €0 JUIMHBI BOJIHBI B 2
pasza?

a) HE U3MEHHUTCA:
6) yMeHbIIHTCS B 2 pasa. 4 pasa:
B) yBeIM4HMTCS B 2 pasa, 4 pasa.



3apanne Ne3. mnynsc poToHa MEHbIE HMITYIbCa MOJIEKYJIBI BOJOPOIA IPH KOMHATHOH TeM-

neparype B 10° pa3. Bo ckosibKo pa3 Hy)KHO M3MEHHTH UIMHY BOJIHBI (POTOHA, YTOOBI HMITY/IbCHI
CTaau PaBHBIMU®.

a) yMmeHbIIUTh B 10 pa3s, 10 pas, IQ3 pa3, 10" pas;
0) yeenuuuts B 10 pas, 10% paz, 10° pas. 10" pas.

3aganne Ned. [TapanienbHbIH y4OK CBETA NaJaeT M0 HOPMAIK Ha 3a4ePHEHHYIO IIOCKYIO 110~

BEPXHOCTB, MPOU3BO st AasicHue P. [pu 3aMene NoBepXHOCTH Ha 3epKabHYIO JaBlICHHE CBETA
HEe M3MEHSIETCs, €CIIM YOIl MaJIeHusl (OTCUMTBIBAETCSL OT HOpMasn) OyJIET paBeH ...

0%, 30%, 45°, 60°.

Jananne NeS. Ha prcyHKe IpeCTaBieHbl BE 3aBUCHMOCTH 3a/IepPKUBAIOIIEro Hanpsukerns Uz
OT YacTOTHI V MAJAKOIIEro CBeTa A/ BHemHero ¢porosddexra.

VKaKuTe BEpHBIE YTBEPKIACHHS.

a) C IOMOLIBIO 3THX 3aBUCHMOCTEIl MOIKHO OTIPE/IENNTE 3HAYCHHUE MIOCTOSHHOH [Inanxa.

6) Ay < A, rae A 1 Ay — 3HAUCHMS pabOThI BBIXOA 3JEKTPOHOB M3 COOTBETCTBYIOLIETO METAa-
Ja.

B) 3aBHCUMOCTH IOJTYYEHBI JJIS IBYX Pa3JIH4HBIX METAIIOB.

Jananne Ne6. KpacHas rpannia npu JByX(pOTOHHOM dotoaddexre pasua Ao. [Ipu n-poroHHOM
doToadpexte Ha ITOI JTMHE BOJIHBI YHEPIUs BBHUICTAIOMICTO SJICKTPOHA pasHa paboTe BhIXO/A
3NeKTpoHa U3 MeTasuia. [Ipu kakom n 3710 BO3MOJKHO?

n=3,4,5,6.

3apanue Ne7. [lpu kakoM yriie HaO/IIOAEHUs M3MEHEHHUE ITMHBL BOIHBI IPH spPexre Komnrona
paBHO KOMIITOHOBCKO# JUIHHE:

o =30, 60°,90%, 120°

Jamanne Ne8. Bo CKOJIBKO pa3 OT/IMYAFOTCS MAKCHMATbHBIC H3MEHCHUS UIMHBL BOJHDL TPH pac-
CessHUU PEHTTeHOBCKOIO U Y-U3J1y4eHHs Ha cBOOOIHOM T1POTOHE?



1,2, 10, 1000.

Zaganue Ne9. Bo CKOJIBLKO pa3 M3MEHUTCS YMCIO PACCESHHBIX YacTWIl B onbitax Peseppopaa
IIpH H3MEHEHHHU YIJla paccesHus ot 0 = 60° 10 6, = 120"

2,4,9,16.

3amanue Nel(. Ha pucynke u3zo0pakeHbl CTallMOHApHBIE OpOHMTHEI aTOMa BOAOPOJA COTIACHO
Mozenn Bopa, a Takke yClI0BHO H300paXkeHbl MEPEX0/Ibl HJIEKTPOHA ¢ OJIHOH CTALHOHAPHOM Op-
GUTHI HA APYIYIO, COMPOBOIKIAIONIMECS U3JlyUeHHeM KBaHTa SHepruu. B yabTpaduonetoBoii 00-
TACTH CTIEKTPa 9TH Hepexoibl JaloT cepuo JlaiiMana. B BHIMMOM — cepuio BanbMepa, B HH(bpa-
KpacHo# — ceputo [lamena.

Kakxomy u3 yKa3aHHbIX NEPEX0OJ0B COOTBETCTBYCT MAKCHMaTbHAS yacToTa’?

-

an=3—>n=3
6)n=2-—>n=1;
B n=3->n=2;
nn=5—->n=L

3ananne Nell. AToMapHBIH BOIOPO/ BO30YKIAETCs HA HATHIH JHEpreTHYeckuit yposenb. Or-
peJIeIUTh, CKOJIBKO JIMHUI HCITYCKAeT BOJOPOLL.

1,4,8, 10, 15.

Jananue Nel2. ByzneT mu aroMapHblii BOAOPOL MOTJIOWATE U3/TyqCHHC TaCTOTRL V = 2Re; e R~
nocrostaHas Puadepra, ¢ — CKOPOCTh CBETa B Bakyyme?

Jla. Her.

; 2 ; ;
Zananne Nel3. DHeprus MOKOAMIETOCs 3JICKTPOHA paBHa 177,C . Bo CKOJIBKO pa3 €ro KHHeTHYe-

cKasi Heprus OOJIbIIE YHEPTUH OKOS, €CIH ero nebpoilieBcKas JAIMHA paBHa KOMIITOHOBCKOM?



21,42 4241,

3ananune Neld. Eciu npoTOH ¥ HEHTPOH ABMTAIOTCS C OAMHAKOBBIMU CKOPOCTSIMH, TO OTHOIIIE-
HHE UX BOJIH e bpoiis ﬁ.p / Ay, paBHO

Lydy M, 4.

3aganne NelS. Cxonbko 1eOpoHIeBCKUX BOTH YKIaABIBACTCs Ha CTAlMOHAPHOM opOuTe ¢
n =47

2,4,8, 16.

3aganue Nel6. Atom ucmyctun GOTOH 3a Bpemst 7 = 10™ cex. OneHUTD HEOTIPE/IENIEHHOCTD
Ax e o KOTOprl MOMHO OLICHHUTE KOOPIHHATY q)OTOHa B HAllPpaBJICHHH JIBHIKCHIM .

3 MKM, 3 MM. 3 CM, 3 M.

3ananune Nel7. Haiitu s dexrusnyro rnybuny X p IPOHHKHOBEHNS HaCTHILBI sueprueit £ u

Maccoil /71 TOJ MpAMOYTONbHbIH 6apbep BeicoTol U o- DbdexrnBHas ray0uHa — pacCTOAHUE OT

rpaHuiibl 6apsepa 10 TOUKH, B KOTOPOH MIOTHOCTH BEPOSITHOCTH HAXOKICHHS YACTUIIBI yMEHb-
muiack B € pas. [lonoxurs

i)
= :h—?(UO B,
.o s LB pll. Fl
Wbk’ 2k 4k’ 8k

3aganne Nel8. BonHoBas QyHKIMS 4aCTHIBI B TTOTEHLUAIBHON sIME ¢ OECKOHEYHO BBICOKMMH

5y e % nrTx =
CTEeHKaMH IHPHHOH 1; HUMEECT BHUI: [1{/ = A SIH[T] . Bemuuuna UMILYJIbCA 3TOH YaCTHUIIRI B

OCHOBHOM COCTOAHHH paBHa:

3ah 2ah ah xh
28 3L L2l

Bapanue Nel9. CkoNbKO CIEKTPaAIBLHBIX THHUH BO3HHKACT TIPU [IEPEXOJE aTOMA JIUTUSL B OCHOB-
2e
HOE COCTOSIHHE U3 COCTOSHMS 3P~

4,6, 8, 10.
3apanne Ne20. OnpeaenuTs BOIMOKHYIO MYJIbTHIIETHOCTh TEPMA D3l,.,).

1,2,3.,4,5,6,7, 8,9, 10.

3amanne Ne21. CriHOBBIH MEXaHHUYECKUH MOMEHT BYX5JICKTPOHHOH CHCTEMBI ONTPEICTACTCA
KBAHTOBLIM YKciioM S = 1. Haiitu yroi Mesxay CMHOBBIMH MOMEHTAMH JIBYX JJICKPOHOB.



cosgo=l,l 1,‘/5
232" 2

3apanne Ne22. Haiiti umci0 2JIeKTPOHOB B aTOMax. Y KOTOPBIX 3amoiHens:: K-060104xka,
L-06onouka, 3s — nogo6omn04ka, 3p — HAMONOBUHY.

N=15,17, 15,21,

3amanne Ne23. HaunHas ¢ Kakoro sjeMeHTa [0sBIsSETCs peHTreHoBCKas L-cepust?

Z=710; 11,12,13

3ananue Ne24. Ha pucynke npuBeeHa o/iHa U3 BO3MOKHBIX OPHEHTALMH MOMEHTA HMITYJIbCA

3JIEKTPOHA B P-COCTOAHHH. Kaxkue erie 3HaueHUs MOKET [IPHHUMATL [TPOCKIHA MOMEHTA HM-
ITyJIbCa Ha HAIIPABJICHHE Z BHECINHEI O MAarHHTHOTO moJist?

-2h, =h, n, 2h.
3apanme Ne25. BeIUucIuTh MAarHUTHBIH MOMEHT L aTOMa BOJAOPO/a B OCHOBHOM COCTOSIHHH.

b= s, V2 s, V3 ps, 2up (s Marneton Bopa).

Bananue Ne26. Kaxol ap¢pext 3eemana obHapyKHBaeTcs B €1a00OM MarHUTHOM I10JI€ CIIEK-
o 5 5
TpaIbHOM MHUH “[3 — "H,?

[IpocToii, CII0KHBINA.

3apanue Ne27. Ha cKoJIbKO KOMITOHEHTOB PACLIENUTCS Py 1poBeaeHuu onbita lllTepHa-
[epiaxa my4yoK aToMOB Bo0poja?

2: 34 56,7,



6.4 Ouenounble cpeacTea Ast NpoBEAEHHHA MPOMEKYTOUHOI ATTeCTALHMH MO HTOraM OCBOEHHS JHCLHMIIHHbBI
(sonpoce K ykzameny)

1.TenmoBoe u3nydenune. CBoicTBa TEMIOBOrO U3J1ydeHUs. AOCOIIOTHO YepHOEe TeNlo. 3aKOHBI
U3JTy4eHus abCOITHO YEPHOTO Tea.

2.Paciipeienenue sHEPrum B CHEKTPE W3/1yYeHUs a0COTIOTHO YepPHOro Tena. Mopmyna [lnanka u

TMOHATHE KBaHTa 5Heprun. OObsicHeHue orpaHnueHHoctH (Gopmyn Buna u Penes-/DkuHca Kak
NpeaeNbHEBIX caydaeB a/s Gopmysisl [nanka.

3.@oToanexTpuueckuit 3¢pdexr. HeocTarouHOCTh Kiaccuyeckoi usuxu ans o6bsicHenus o-
To3(dexra. I'unoresa o porone. Ypasrenue Ditnmreiina amsa porosdexra, ero IKCIIEePUMEH-
TaJIbHOE [OATBEPIKICHHUE.

4.9¢pexr KomnTona npu paccessHul PeHTTEHOBCKHX Jydeil. 3aKOHbI COXPaHEHUsl DHEPTHHU U
HMIyJIbCa B mpoueccax ¢ y4dactiem (oToHoB. CBoitcTBa (OTOHOB. DNEKTPOHLI OTJAYHM U UX
IHEPIusi.

5. DuyKTyauuu sHEPrUK U3ITyHEHUs U KOPIYCKYJIAPHO-BOJHOBas NpHpojaa ceeta. OnbiTsl Bau-
J7I0Ba 110 O0OHAPYKEHUIO JIMCKPETHOCTH CBETOBBIX IIOTOKOB.

6.0mprTer Pesepdopna no paccesuuto anbga-yactuil. Snepras mozens aroma. dopmyna Pesep-
(opna u ee sKcrIepUMEHTAIBLHOE [OATBEPHKIECHHE.

7.0nbITHBIE 3aKOHOMEPHOCTH B CHEKTPAX H3JydeHHs atoMoB. KoMOMHALMOHHBIH TPHHIHAII
Putua. Teopust bopa.

8.3aKOHOMEPHOCTH B CTIEKTPaX U3/Iy4EHHUs aTOMa BOAOPOA U BOAOPOIONOA0OHBIX HOHOB. O0b-
SICHEHUE 3TUX 3aKOHOMEPHOCTEN.

9.M30TONMYECKOE CMELIEHHE CTIEKTPATBHBIX JTMHKH.
10.CrieKkTppl aTOMOB 11€JI0YHBIX MeTAIOB. OOBACHEHHE CIIEKTPAIBbHBIX 3aKOHOMEPHOCTEI!.
11.YpoBHu snepruu 1 crocoObl ux Bo30ysxaenus. Onbitel Opanka u ['epua.

12.CrionTannble U BBIHY)KIEHHBIE H3IydaTellbHble mepexojisl. HaceaeHHOCTh 2HepreTHdeckux
ypoBHe#. BepostHocTr nepexoios. Beisoa gopmyiisl [lnanka no DitHurreiny.

13.MuBepcHas HaceleHHOCTh W OTpPHULATENBHBIN Ko3(duumenT nornoumenus. Crocobrl co3ja-
HHsI HHBEPCHON HACEIEHHOCTH.

14.0OnTuyeckne KBaHTOBbIE reHepaTtops! (naszepsl). [lpunuunsr pabote! nasepos. CeoiicTBa na-
3€PHOTO HU3JIYYCHHUSL.

15.0600menue npaBun kBaHToBaHUS bopa Ha HekpyroBbie opOuthl. Yciosust 3ommepdernnaa
KBaHTOBaHUS YUIMATHYECCKUX opOuT. KBaHTOBbBIE YKMC/Ia CTALIMOHAPHBIX YUIMITHYECKAX OPOUT,
BBIPO)KICHHE YHEPreTHYECKUX YPOBHEH.

16.KBanToBanue NpoOCTPaAaHCTBEHHBIX OPUEHTALMH 3JUIMITHYSCKUX opOuT. OpOuTaibHBI Mar-
HUTHBIE MOMEHT M FHpOMarduTHoe otHoweHue. Marneron bopa. Oneir LllTepHa-I'epnaxa o
06H8.py)KSHHI-O MAarHuTHOroO MOMECHTA aToMa U MPOCTPAHCTBCHHOTO KBAHTOBAHHI.

17.Criu anextpoHa. CriuH-opOUTAILHOE B3auMOJeHcTBIE. TOHKas CTPYKTYpa YPOBHEH 3HEpruu
H CIIEKTPAILHBIX JIMHUH 1IEJIOYHBIX METAIJIOB.

18.Bpemennoe u cranuonapHoe ypasuenus llpenunrepa. KBantoBaHue COCTOSHUR M SHEPTUH
CBSI3aHHOM YaCTHIIbl HA IPUMEPE YACTULbl B OJTHOMEPHOM MOTEHIIHAILHOM SIIHKE.

19. Tynnensusiit 3@ Qext. npuMepsl ero NposBIEHUS H HCIIONb30BAHMS.

20.Ypasuenue [lpeaunrepa ajist atoma BoJ0pojia. BoaHOBbIE (GYHKLUUM U 3JEKTPOHHBIE O0/IaKa
B aTroMe Bojopoja. OnucaHue COCTOSHUS IEKTPOHA B aTOME C TOMOIIBIO KBAHTOBBIX YHCEIL.
DneKTpoHHbBIE 001aKa U CIIOH.

21.Bonuosele cBoiicTpa BemecTBa. ONBITEI 10 HHTEP(PEepeHInH U JH(PAKIHHU 3]IEKTPOHOB H MO-
NeKyIApHBIX Ny4koB. KopryckyaspHo-BoaHOBas rumoresa ae bpoiins. Bonnosas Qynkuus , ee
(usznyeckas MHTEPIIPETALINS.



22.IlpHHUMIBI CYNEPHO3HUMH U [IPUHLKI HEONpeaeaeHHOCTH. COOTHOICHMS HEOIIpe/IeIeHHO-
CTH TSt KOOPJIMHATbI M UMITYJTBCA, IS SHEPTUM U BPEMEeHH, UX (PU3HUYECKOe HCTOIKOBAHHE.

23.IlpnHumn Hepa3IMYUMOCTH TOYKIECTBEHHBIX YACTHII H IPHHITAIL zanpeta [laymu. DiaekrpoH-

HbIE 000JIOUKH U CIOM B MHOTODIEKTPOHHOM aTOMe. JKBUBATEHTHBIE HICKTPOHbI M DJIEKTPOH-
Hble KOH(PUTYypaLUHU.

24.ITepnoamnyeckas cucreMa 1eMEeHTOB MeHieneeBa, GU3HUECKOe 00bICHEHHE TEPHOIUUECKO-
o 3aKOHa.

25.BuusiHue 9HEPreTHHecKoro B3aUMOJICHCTBHSA M CIHH-OPOUTAIBHOTO B3aUMOIEHCTBHS HA
JHEPrHIo aToMa. BektopHas mojens atoma. THIIBL CBSI3eH MOMEHTOB 2IEKTPOHOB B aTOME.
26.11paBuna XyHna, uX QU3HUECKUH CMBIC]T.

27 Ilpasuna oT6Opa 1UIst H3ITydaTebHBIX EPEX0I0B.

28.YpOBHU HEPIUH M ONTHYCCKHI CIIEKTP aTOMa HATPHS.

29.YpoBHH SHEPIUU U ONTHYECKHUI criekTp atoma remus. Oprorenuii u maparenmii.

30.Cxema nepexo/10B B Ielliii-HEOHOBOM JIa3epe.

31.00dexr 3eemana paciienieHns CICKTPAIbHBIX JMHAN aToMa B MarHUTHOM noje. daktop
Jlanne. Ilpocroit u cinoxusiit 3G dext 3eemana. Idhpexr INamena-baka.

32.MaruuTHBIA pe3oHaHC, ycioBMs ero HadmoaeHus. [IpuMeHeH s MArHUTHOTO PE30HaHCA.

33.CnyiolHON ¥ XapaKTePHCTUYECKUH PEHTIEHOBCKHE CIEKTPbI, MX CBOHCTBA M IPOMCXO3K/Ie-
HHE.

34.Pentrenosckue cepuu, 3akoH Mo3iu 1 ero npumeHenne. [loctpoeHne cxeMbl pEHTTEHOBCKUX
YPOBHEH DHEPTHH U [1€PEXO/I0B.

35.CpaBHeHHE PEHTTEHOBCKUX M ONTHYECKHUX CIEKTPOB MOTIOLICHHMs. 3aBUCUMOCTh KO huLn-
€HTa 0C/1ab/IeHUs] PEHTIEHOBCKUX J1y4ei OT arTOMHOI0 HOMEpa, NPUHIIUIT PEHTTEHOCKOMHH,

36.11puunHEl BOSHHKHOBEHHMS MEKATOMHBIX CBsi3eil U uX kiaccu(ukanns. MoHHas, KoBaneHTHas
U METAUTHYECKasi XUMUYECKUe CBSI3U. [ MOpuan3aiust 3JIeKTPOHHBIX 00JIaKOB.

37.Bunel aBuKeHHs B MOJICKYIJIE. Bpaﬂla'[CIIbeIC, KonebaTe bHBIE U SJIEKTPOHHBIC YPOBHH
QHEPIUH MOJICKYJI, MEPEXOJABI MEKIY YPOBHSIMHU 3HEPIrHH.

38.CexTpbl MOJIEKYJT U MOJIEKYJISIPHBIE KOHCTAHTBI.

39.KomOHHAHOHHOE paccesiHUE CBETA HA MOJIEKYIax.

40.OCHOBHBIE TUIIBI K CBOHCTBA MEXKMOJICKYJISIPHON CBSI3H.

41.CtpykTypa atoMHoro sapa. Pasmeps! sapa. OcHOBHbIE CBOHCTBA IPOTOHOB ¥ HEHTPOHOB.
42 Dueprus ceszu snep. Jledext macce.

43 SInepHble CUIIBI, KX OCHOBHBIE CBOHCTBA.

44.Cnun siapa. MarHuTHeI MOMeHT aapa. [IoHaTHe 0 CBEpPXTOHKON CTPYKTYpPE CIEKTPalbHBIX
JTUHHH.

45.SIpneHne paanoakTHBHOCTH. 3aKOH paaroaKTUBHOTo pacnana. [lepuonx momypacnana.
46.'amma - pacnaz.

47 .bera - paciiajl. DHEPreTHUECKUH CIIEKTpP NEKTPOHOB. Pojib HEHTPUHO.

48.Anbda - pacnaa. Crexktp sHepriu anbda - yactull. 3akon I elirepa-Hatrona.

49 Snepubie peakuuu. enenne Tsokensix saep. Llennas peakuusa. Bo3sMOXKHOCTE noIydeHHs
SHEPTUH 3a CYET PeaKlluy CHHTe3a JIerKuX siep.



7. Janubie a/1s1 yuera yenesaemoctu cryaentos 8 BAPC

Tabmuua 1. Tabnuua MakCHMaIbHBIX OAJIOB 10 BUIaM y4eOHOM AESTEIbHOCTH MIPH TIPO-

BEJIEHUM TPOMEXKYTOUHOM aTTecTanuu B opme 3auéra 110 UTOram IpoBeseHus nabopa-
TOPHBIX 3aHATHH.

1 2 3 4 S 6 7 8 9
'THE
- ) ABTOMATHU- /by
JlaGopa- |Ilpaktnue- | CamocTos- Buabl  |[Ipomexy-
C T " 3UPOBAHHOE - i
EMECTp CKLMM | TOPHBIC |CKHME3aHs-| TeldbHas | . - . |y9EOHOH | TouHAs Wtoro
3aHSITHSI THS pabora er JiesiTellb- |[aTTeCTalUsI
HOCTH
3 0 40 0 40 | O 20 0 100
IIporpamma oneHuBanus y4eOHOH AesITEILHOCTH CTY/ICHTA
S cemect
Jlexnun

He mpeaycMoTpeHsl

JlabopaTopHbie 3aHATHS

Teopetnyeckuii oTyer 110 1a60paTOPHBEIM paboTam, MOCENIAEMOCTh H AKTUBHOCTD, KQUYeCTBO BbI-
TIOJIHEHHUS IKCIEPUMEHTATbHBIX 3a/1aHuif, KAYECTBO HTOTOBOTO OTYETa 10 BBIOIHAEMbIM J1abo-
patopHeIM paboTam u ap. — ot 0 1o 40 Oansios 3a ceMecTp.

4() 6amIoB — NPU KAYECTBEHHBIX TEOPETHUYECKUX U OKOHUYATE/ILHBIX OTYETaX 110 BCEM 3aIliaHH-
pOBaHHBIM 1a0OpPaTOPHBEIM padoTam.

IIpakTHueckue 3aHTHS
He npeaycMoTpeHsl.

CamocrositeabHast padora:

Pabota ¢ IuTepaTypoii, KOHCIIEKTAMH JIEKLHI U ONMCAHUAMHU J1ab0paTOpHbIX PaboT IPU NOAro-
TOBKE K TEOPETHYECKOMY OTUeTY 10 TeKylleH 1abopatopHoii padbote.

O6paboTka jaHHbIX YUeOHOTO (PU3HUYECKOT0 IKCIEPHMEHTA, MOIYUCHHBIX NP BLIIOJIHEHUH Jia-
GopaTopHoii paGoThl H 0GOPMIIEHHE TPOTOKOJIA 10 BBINOIHEHHOH 1abopaTopHOii padoTe.

Beero — ot 0 10 40 6ansos 3a cemectp. 40 DANIOB — MPU KAUECTBEHHON MOATOTOBKE K OTYETaM,
Ka4ecTBEHHOM O(OpPMJICHHH BCEX MPOTOKOJIOB, ONPEIENECHUN OMHOOK IKCIePUMEHTA, NIPABHIIb-
HOM [OCTPOEHUH U ITPEACTABICHUN TPaQUIECKUX JTaHHDBIX U AP.

ABTOMATH3HPOBAHHOE TECTUPOBAHNE
He npexycmoTrpeno

JIpyrue BHAbI Y4eOHOI 1esITeIbHOCTH

['paMOTHOE KOMIIBIOTEPHOE O(hOPMIIEHHE HTOTOBBIX OTYETOB M0 BBINOJIHCHHBIM 1abopaTOpHBIM
paboram — ot 0 1o 20 6amoB 3a cemectp. 20 0AIIOB — NPH KOMILIOTEPHOM o(hOopMIIEHNH BCEX
TpeOyeMbIX OTYETOB C YUETOM IPABHJIBHOCTH IOCTPOCHHS rpa)MKOB M IOJCYETE OLIMOOK JKC-
IepUMEHTA.

Taxim 06pazoM. MAKCUMaIbHO BO3MOKHAs CyMMa OajlioB 3a BCE BU/IBI y4eOHOH JesATellb-
HOCTH CTYJICHTA 3a 5 CEMECT] MO JMCUHUILIHHE «SlaepHas (pu3uka, Gpusnka atoma ¥ KOHAEHCUPO-
BAHHOTO COCTOSHHSY IIPU IPOBEIEHUHU IPOMEIKYTOUHOM aTTecTanuu B Gopme 3au€Ta cocTaBis-
et 100 basios.



IIpomeskyTounas arrecramus
Dopma MPOMeyTOUHOI aTTECTAME — 3a4ET 11O HTOraM HaOpPaHHBIX PEHTHHIOBLIX GaJLITOB.

Tabnunua 2. Tabnuua nepecuera noyueHHoit CTYJEHTOM CYMMBI OasuioB

50 6amnoB u Hosiee

10 JMCIHIIMHE B OLEHKY (3a4eT)

«3a4TeHO» (pH HeMH (D pepeHIHPOBAHHOMN OlIEHKe)

MenbIe 50 6annos

«HE 3a4TCHO»

Tabmuaua 3. Tabmuua MakcHMAaIbHBIX GAIOB 110 BHAAM y4eOHOH NesTeIbHOCTH [IPH po-
BCIICHHH IIPOMEKYTOYHOM aTTecTaluu B popme IK3amMmeHa

1 2 3 4 5 6 7 8 9
THE
3 ABTOMATH- Jpy
JlaGopa- |Ilpaktuue- | CamocTos- supopanmoe| BB [Ipomexy-
Cemectp | Jlekuuu | TOpHBIE |CKHE 3aHf-| TeabHAas TGIZTPI e yueOHOM | TouHas Wroro
3AHSITHS THS pabora HI}IJG NesITENb- ATTECTal[Hs
HOCTH
5 10 20 0 20 0 10 40 100
IIporpamma ouenuBanus y4e6Hoii Aesre bHOCTH CTY/IEHTA
S cemecTp
Jlexuun

[locemaemocts, onpoc, aKTHBHOCTH | JIp. 3a 01MH cemectp — o1 0 10 10 Gamios.

Kpurepuu onenku:

e He Oonee 50% ot umcIia 3auaTHil B cemecTpe — () Gaos,
e o1 51% 10 60% — 16am;
e 01 61% 1m0 70% — 3 banna;

ot 71% mo 80% — 5 Gayuton:
ot 81% mo 90% — 7 Bansos;

e He meHee 91% sanstuii — 10 6anios.

JlaGoparopusle 3ansTus — ot 0 10 20 6amion

KonuyecTBo 0aiioB, BRICTABISEMBIX 3a J1a00paTOpPHLIE 3aHSATHS

cocrapyseT 20 % oT cyMMapHOro KojnvecTBa 6a/uioB, HAOPaHHbBIX P MPOBEICHHU TPOMEKY -
TOYHOM aTTeCTallMK B popme 3a4éTa 1o UTOraM MPOBEACHUS TabOPATOPHBIX 3aHSTHIHA.

HpaKTll YECKHE 3aHATHS
He NpeaYyCMOTPEHLIL.

CamocrosiTesibHast padora

KauecTBeHHBIE KOHCIIEKTHI JIEKIHH, paboTa ¢ AOMOTHHTEIbHON yuebHON auTepaTypoit — ot 0 10

20 Ganos.
Kpurepuii ouenxu:

e 1ipu 95% nocenaeMoCTH U PeryJsipHOM BBITNIOJIHEHUH 38/ IaHUI TEOPETHIECKOTO XapakK-
Tepa B BHJIe pedepaToB WK KOHCIEKTOB OT/IeJIbHbIX naparpadoB (pa3nenoB) COOTBETCT-




BYIOILEH yueOHOMN JTUTepaTypsl, TIPU MOJHOCTHIO MPaBHJIbHOM W CBOEBPEMEHHOM BBIMTOJI-
HCHHH CTYACHTOM JAOMAUIHMX 3agaHuil — 20 Gaog;

[IpH HaCTUIHO MPABUJILHOM BBIMOJIHEHHH (IPABHIIBHO BBITOMHEHHBIX 3aJaHUH — He Me-
nee 80%) — 15 baios;
¢ IIpH 9aCTHYHO IPABHIBHOM BbINIOIHEHHH (IIPABUIBHO BBIIOIHEHHBIX 3aaHUH — He Me-
Hee 65%) — 10 dannos:

¢ IIpH YaCTHYHO NPABUIBHOM BBINOJHEHHH (I1PABH/IBHO BBINOIHEHHBIX 3a0AHUN — HE Me-
nee 50%) — 5 Gamos;

® B OCTajJbHBIX ciydasx — () 6a/uios.

ABTOMATH3UPOBAHHOE TECTHPOBAHME
He npenycmotpeno.

JApyrue Buab! y4eOHoii 1esTe1bHOCTH
Hrorosslii onpoc; konuyectso 6auio — ot 0 1o 10.
Kpurepuit ouenku:

. TPH TOJIHOCTBIO MPABUIBHOM U CBOCBPEMEHHOM BBINOIHEHHH CTYACHTOM 3aaHuii 0mpo-
ca — 10 6anmos;

. IIPH YaCTUYHO MPABUJILHOM BBITOJIHEHUH (IIPABUIILHO BBITIOJHEHHBIX 3a1aHHi — He Me-
Hee 70%) — S Gamnos;

. B OCTaJIbHBIX ciyyvasx — () 6amnos.

IIpomesxyTounas arrecramus (IK3amen)

[IpomerxyTouHast aTTecTauus MPOBOIUTCS B KOHIIE CEMECTPA.

MDopma IpOMeKyTOUHOH aTTECTALMH — IK3aMeH; KOJIMuecTBO bamnor — ot 0 1o 40 6anios.
OK3aMeH TIPOBOJUTCS B yCTHOH (hopMe B BHE OTBETOB HA BONPOCH! OMIETA H TPH IOIOJHH-
TEJIBHBIX BOIPOCA U3 [IEPEUHs BONPOCOB K IMPOMEKYTOUHOH aTTecTaluu. BHIIeT couepKuT Ba
BOIPOCA U3 [IePeYHs BOIIPOCOB K MPOMEKYTOUHOH arTecTalu.

[IPY IIPOBEJICHUH MPOMEKYTOUHOH aTTeCTalluH

OTBET HA «OTIAMYHO» oueHuBaeTcs ot 3010 40 dannos:

OTBET Ha «XOpOILIo» oreHuBaeTcs ot 15 10 29 Gamnos;

OTBET Ha «YIOBICTBOPUTEIBHO» OLEHHUBAETCS OT 6 710 14 Hannos;
OTBET HA «HEYIAOBIETBOPUTENBLHO» olleHHBaeTcs oT 0 10 5 6anios.

Tabnuua 4. Tabnuua nepecyera MONYYSHHONW CTYACHTOM CYMMBI Oa/lIOB
10 jucuuniube «fnepuas pusuka, pusznka aroMa v KOHIACHCHPOBAHHOIO COCTOSIHUA» B OLEHKY

(PK3aMeH).
86 - 100 6anoB COTIIMYHOY
70 - 85 Gannos «XOPOLLIO»
50 - 69 bammoB «yJIOBJIETBOPHTENBHO»
menble 50 damios «HEYIOBJICTBOPUTEILHOY I




8. YuebHo-meroamueckoe n HH(BOPMANHOHHOE 0feceden e AHCIHILIHHD] «Anep-
Hasi pusuka, pusuka atoma u KOHACHCHPOBAHHOT'O COCTOSTHHSD)

OcHoBnas nrepatypa:

1.

CasenwveB U.B. Kypc o6mieit (pusuku. B 5-u 1. Tom 5. KanToBag OnTHKA. ATOMHAast (PU3M-
Kka. Pusnka TBEPIOTO Tesa. DUINKA ATOMHOTO AIpa M ICMEHTAPHBIX YacTUL [iIeKTpon-
HbIH pecype]: yueb. nocobue : / U.B. Casenpens = A course in general physics. — M. :

«Jlampy, 2011. — 384 ¢. I'pup HMC MO. - URL: https://e.lanbook.com/book/708. — 3BC
«JIAHb».

Casennes U.B. Kypc o6meit (usuku: yuebuoe nocobue: B 5 1. / H. B. Cagenpes. - 5-¢ U3.,
ucrp. - Cankr-ITerepGypr ; Mocksa ; Kpacuonap : Jlans. -

T. 5 : Kpanrosas onruka. AtoMHas (pusuka. Ousuka TRepAOTO Tema, Puzmka aTOMHOTO
ALpa U SeMEHTapHbIX yacTul. - Cankr-IletepGypr ; Mockpa ; Kpacnomap : Jlans, 2011. —
368 c. (25 3k3.)

Casenren 1. B. C6oprux BOIPOCOB 1 3a/1a4 110 001wei dusmke [aeRTpoHHbBII pecypce] :
yueb. mocobue. - Mocksa : JTaus", 2016. - 288 c. I'pu¢p HMC MO. - URL:
http:fr’e.lanbook.conv’laooks:’element.nhp‘?pl1 1d=71766 . — DBC «JIAHb.

Hononurensnas JiaTeparypa:

2

9.

10.

11.

12,

[nonsckuii, .B. Atomuast ¢usuxa. Tom 1. Beejenne B aTOMHYIO QU3HKy. [Di1eKTpOHHbII
pecypc] : YueGuukn — Diextpon. gan. — CII6. - Jlanp, 2010. — 560 c. — Pexum JOCTY-
na: http://e.lanbook.com/book/442. — DBC «JIAHby.

Matsies A.A. Atomuas pusuxa. Tom 1 [DexTponnsIii pecype]: yueGroe mocobue/ Ma-
TeIIEB A.A.— DIIEKTPOH. TEKCTOBBIE JaHHbIe.—— CII6.: Cankr-Ilerep6yprekuii monuTexHH-
yeckuit yHusepcurer Ilerpa Benukoro, 2014.— 531 c. I'pup MO. — Pexum mocryra:
http://www.iprbookshop.ru/43939.— 3BC «IPRbooksy

Martbimes A.A. Atomnas dusuka. Tom 2 [9exTpounbIii pecype]: yueGroe mocobue/ Ma-
THIIEB A.A.— DJIEKTPOH. TeKCTOBbIE Aanube.— CII6.: Cankr-IletepOyprekuii moauTeXHU-
ueckuii yHusepcuter [lerpa Bemmkoro, 2014 — 344 c. I'padp MO. — Pexcum nocryma:
http://www.iprbookshop.ru/43940.— DBC «IPRbooksy

Cuyxun JI. B. O6mmuit Kypc GH3UKH : yuel. nocobue s BY30B : B 5 T. - 3-e u3j., ctep. T.
S : ATomHas U sifepHas dusuka. - M.: ®U3MATIIUT, 2008. - 782 c. I'pud MO (B HE CT'V
46 5Kx3.)

Hlnonsckuit 3.B. Atomuas dusuka. T. 1, 2. CII6., M.: Jlanb, 2010. (20 5k3)

Inonsckuit 3.B. Atomuas pusnka [extponnsri pecype]. T. 1, 2. CII6., M.: Jlanp, 2010.
(N020450, N02045 1-OX®-MEJTUA3A)

[Tapmaxos, A.H. Beepenue B KBaHTOBYIO (DU3UKY. [DIeKTPOHHbIIH pecype] : YueGurle no-
cobust — OnexTpoH. nan. — CII6. : Jlaus, 2010. — 352 c. I'pup HMC MO. — Pesxum
noctyna: http://e.lanbook.com/book/297 . — 3BC «JIAHBy.

ITapmaxos A. H. Beenenue B kBantosyio dusuxy [Texcr] : yue6. mocobue /. — CII6. ; M. :
Kpacropap : Jlanp, 2010. - 351 ¢. I'pud HMC MO. (28 5x3.)

Mpuxaiino M.A. Snepnas dpusuxa u (usnka snemenrapusix yactui. Yactp 1 [DnexTponHbIH
pecypc]: yuebHoe mocobue/ Muxaiinos M. A — DJIEKTPOH. TEKCTOBBIE JaHHBIE.— M. : IIpo-
mered, 2011.— 94 c— Pexum noctyna: http://www.iprbookshop.ru/8306.— DBC
«IPRbooks»

IIpakTukym mo aromHo# du3mke [DaexTponnbIii pecype] : yueGHoe mocobue wist CTYIEH-
TOB (u3mdeckoro daxyiasrera / Capar. roc. ya-t um. H. I'. UepHsimesckoro : ‘cocer.: 1O.
I1. Cuanukun, B. W. Loii. - 3-e u3n. - Capatos : [6. u.], 2013. Y. 1. - Caparos : [6. n.], 2013.
- 157 c. : mn. http://library.sgu.ru/cei-bin/irbis64r 12/cgiirbis 64.exe.

IpakTikym mo aroMHOM (pusuke [DaeKTpoHHbI pecypce] : yuebHOE H0COGHE /1151 CTY IEH-
TOB (usnyeckoro dakynsrera / Capar. roc. yu-T um. H. T, Yepnsimesckoro ; cocr.: 1O.

I1. Cunuukun, B. U. Loii. - 3-e usp. - Caparos : [6. u.], 2013. Y. 2. - Caparos : [6. u.], 2013.
- 162 c. Pexxum mocrymna: http://library.sgu.ru/cgi-bin/irbis64r 12/cgiirbis 64.exe.




Pexomenayemas aureparypa:

I. Margees A.H. Atomuas ¢usnka. M.: Buicw. wk. 1989. (2 2Kx3.)

2. Tonbann JLJI., Hosukosa I".1. Beeaenue B aromHyto uanky. M.: Hayka, 1969. (umumx kata-
nor)

Buxman D. Kantosas (usuka (Bepkneesckuii Kkype. T. 4). M.: Mup, 1974. (umuak katanor)
Bopu M. Atomnas dusnka. M.: Mup, 1970. - 484 . (3 IK3.)

Hepcecos D.A. OcHOBHbIE 3aKOHBI aTOMHOI 1 SACpHON (usmku. M.: Beicw. wkona, 1988,
(MMUK KaTanor)

W os d

IIporpammuoe obecnevenne u Hurepuer-pecypeni:

1) DnexTpoHHbIii Kypc B cucTeMe Moodle «ATOMHas (huznkar
htms:f_a’coursc.sgu.ruf‘coursc;’indcx.php‘?ca-ucuor\--id'-:340nepaul«10HHaﬂ cucrema Windows XP Pro-
fessional SP 2.

2)  Antueupyc Kacnepekoro 6.0 ans Windows Workstations.

3) Microsoft Office npoteccronanbhbiii 2010.

4) Karanor o6pasoBarenbHbIX HutepreT-pecypcos. — URL: http:/window.edu.ru

5) 3oHanbHas HayyHas GubnMoTeKa UM. B.A, Aptucesny CapaTOBCKOrO rocy1apCTBEHHOMO VHU-
Bepcurera M. H.I'.Hepupiuesckoro. — URL: http:/library.sgu.ru/

6) http:/fizportal.ru : Bee o gpusnke. Bee ans Guzmiu.

7)  http://stiz.ru/ : Dra yansurensuas pusmka.

8) hup://www.physbook.ru/ : DnekTpoHHBbI YUeOHHK PHU3MKH.

9) YuebHble u yueOHO-METOAMYECKHE MaTepHallbl, OMUCAHMUS nabopaTopHelX paboT, pasme-
LWEHHbIE Ha caliTe (usuueckoro pakyabrera CapaToBCKOrO FoCyAapCTBEHHOIO YHMBEpCHTETA
um. H.I'. Yepubliwesckoro  http://www.phys.msu.ru

10) Yuebuble u yueGHO-MeTOANYECKUE MaTepuanbl, pa3MelleHHbIe Ha caiite Kadeapbl ONTHKM M
Grnodoronnkn CapaToBCKOro rocyaapcTBeHHOro yHuBepcuteta um. H.I. YepHeiesckoro
http://optics.sgu.ru/library/education

9. MarepnaibHo-TeXHHYECKOE OOecredeHne AMCHMMIHHDI «lpepuas ¢Pusuka, Ppusuka
aTOMAa U KOHAEHCHPOBAHHOIO COCTOSTHHA»
3aHsTHS N0 AMCLMIUIMHE «SlaepHas Gusuka, Gpusmka aToma u KOH/IEHCHPOBAHHOIO COCTOSIHMSI
fIPOBOAATCSA B ay ANTOPUAX, COOTBETCTBYIOLIMX A€HCTBYIOLUWM CAHUTAPHBIM M MPOTHBONOKAPHbLIM Npa-
BUIAM M HOpMaM, OCHALLEHHLIX KOMMbLIOTEPHOH TEXHUKOH, HArIsAHBIMU IEMOHCTPALIMOHHBIMU MaTe-
puanamu, MyJIbTHMEMIHHBIMA YCTAHOBKAMH M MIp.

[Iporpamma ancumnauner «Anephas Gpusmka, usnka atoma u KOHAEHCHPOBAHHOIO COCTOSIHUS» CO-
cTapieHa B coorsercTBun ¢ Tpebosanuamu GI'OC BO no Hanpaenenuio 22.03.01 «Marepuanope-
ACHHUE H TEXHOJIOTHH MaTepHanoey M I'IpO(bHIIF]MH MNoAroTOBKH ((MaTepHElJ'IOBeﬂeHHB M TEXHONOIMWA
HOBbIX MAaTepHaNoBy, «HaHOTEXHONIOrKUK, IMArHOCTHKA M CUHTE3 COBPEMEHHBIX MATEPHAOBY.

ABTOp, 1OLEHT S Pritux A.T1.

[Iporpamma paspadorana B 2015 r. (0100pena Ha 3aceaanun kadeapst Gpusnkm TBEpaoro Tena ot 4
ceHtadps 2015 r.. npotokon Ne 2).

[Iporpamma aktyanusuposana 8 2016 r. (opo0pena Ha 3acenanuu Kadeapbl QU3KMKM TBEPAOroO Tena
ot 30 aBrycra 2016 r., npotokon Ne 1).

3aB. kKaeapoii CIJMETKH TBG%OFO Tena
npodeccop N JI.A. Ycanos

HexaH akyabrera HAHO- W OHOMEAHHITHCKIMS TEXHOIOTHH
npodeccop 7~ ___—="—=CF Benur




