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Pabouas mporpamMma TUCHMIUIMHBI «ATOMHas W sifiepHas ¢u3uka» pazpaboTaHa B COOTBETCTBUU C
denepanbHBIM  TOCYIAPCTBEHHBIM  00pa30BaTEIbHBIM CTAHAAPTOM BBICIIETO 00pa30BaHHSA 10
Harnpasienuto nmoaroroBku 44.03.05 [Menaroruyeckoe oOpazoBanue (C ABYMsI IPOPHISIMH TOATOTOBKH)
(ypoBeHb OakanaBpuara), YTBEpXKICHHBIM IpHUKa3oM MUHUCTEpCTBA O00pa3oBaHHS U HAayKd
Poccuiickori ®enepammu ot 22.02.2018 Ne 125 (3apeructpupoBaHo MUHHUCTEPCTBOM FOCTUIMU
Poccuiickoii ®enepanuu 15.03.2018 perucrpanuonnsiii Ne 50358), ¢ u3MeHEHHMSIMH, BHECEHHBIMU
pUKa3oM MMUHUCTEPCTBa HAayKW M BbIciiero obpasoBanusi Poccuiickoit @eneparun ot 08.02.2021
Ne 83  (3apermcrpupoBano MuHnucrepcTBoM roctuiu  Poccuiickoii  ®demeparmu  12.03.2021
peructpaoHHbIid Ne 62739); B COOTBETCTBHH C Y4€OHBIM IJIAHOM HarpaBieHus moArotoBku 44.03.05
[Tenarornyeckoe obOpazoBanue (C AByMS NMPOQHISIMU IMOATOTOBKM) (HampaBlICHHOCTH Maremaruka,
¢dusuka), ron Havana moarorosku 2021.

Pa3paboran: Myxauésa T.JI., k.T.H., cT. ipemn. kadeapsl o0IIel U TeopeTHIeCKor Ppu3uKu

Penenszent: boOkoB H. H., ampexTop MyHHIIMDAIBHOTO OIOMKETHOTO 00IIe00pa3oBaTeIbHOTO
yupexaenus ropoga Koctpomsl «JIuneit Ne 34y, k. UCT. H., JOUEHT

YTBEPXJIEHO:

3aBemyronmii kadeapoii BeICIICH MaTeMaTHKH:
Marpimmna T. H., k. ¢.-M. H., JO1IEHT

[Iporokon 3acenanus kadeapsr Ne 8 ot 18.05.2021 1.
I[TPOTPAMMA TIEPEVYTBEPX/IEHA:

Ha 3acenanuu kadenpsl BeiciIeil MaTeMaTuKu
ITpotokon 3acenanus kadenpst Ne 6 ot 09.03.2022 r.
3aBeayromuii kadeapoi BHICIICH MaTeMaTuKN
Mareiuna T. H., k. ¢.-M. H., TOLEHT
[TPOTPAMMA TIEPEYTBEPX/IEHA:

Ha 3acepanuu kadenpsl BbIciell MaTeMaTUKU
ITpoTtokon 3acenanus kadenps Ne 8 ot 05.05.2023 .
3aBenyronmii kadeapoil BeIcIIeH MaTeMaTUKU
Marsmmuna T. H., k. ¢.-M. H., ToTI€HT
[TPOTPAMMA [IEPEYTBEPXJIEHA:

Ha 3acenanuu xadenpsl BeICIIel MaTeMaTUKN
[Tporokon 3acenanus kadeapsr Ne 5 ot 19.03.2024 1.
3aBemyrouuii kadeapoi BeICIIEH MaTeMaTuKu

Marsmmuna T. H., k. ¢.-M. H., ToTI€HT



1. He.]'ll/l H 3a/1a91 OCBOCHUSA JUCHHUIIJINHBI

OcHOBHOHM TIeNBI0 Kypca SIBJISETCS TOATOTOBKA OaKallaBpOB-TICJIarOTOBK I1€1arOTHYECKON
NESTEIbHOCTH B CPEIHUX, CPEAHHX MPOo(ecCHOHANBHBIX 00pa30BaTENbHBIX OPTaHU3AIMIX, MyTeM
dbopMupoBaHMS UM Pa3BUTUA yMEHMM U KOMIIETEHIMM, MO3BOJIIOIIUX  OCYIIECTBISThH
poecCHOHANTBHYIO JIEATEIBHOCTh, 00ECIEUYeHNEe IOCTIKEHUS MMH HOPMATHBHO YCTaHOBIJICHHBIX
pe3yJIbTaTOB 00pa30BaHUS.

3ajaun JUCHUTIIINHBI:
— pa3BUBaTh HaBBIKM (PU3NYECKOTO MBIIUICHUS U YMEHHUS CTaBUTh U pelIaTh 3a/1aydl Ha CTaTUYECKHE
CBOMCTBA M MOJIEJN aTOMHBIX fAJI€p, PAAMOAKTUBHBIE pACIaibl U SEPHBIC PEAKIIMU, CBOMCTBA YaCTHUII
Y B3aUMOJICVCTBUH, B3aUMOJICHCTBHSI YAaCTHULL C BEILIECTBOM.
— copmupoBaTh 3HaHUS 00 OCHOBHBIX 3KCIIEPUMEHTAIBHBIX (DaKTax, JICKAIINX B OCHOBE KBAHTOBBIX
MPEJICTABICHUM, BaKHEHIINX 3aKOHAX W TEOPETUUYECKUX MOJAEISX COBPEMEHHOW (PU3UKU aTOMOB U
MOJICKYJI.
— pa3BUTh YMEHHS MCIIOJIb30BaTh MAaTEMAaTWYECKU ammapaT KBAaHTOBOM MEXaHWMKHU JJIs OObSICHEHUs
CBOMCTB aTOMOB M MOJIEKYI.
— chopMUpPOBaTh 3HAHUS O COAEPKAHHH OCHOBHBIX 3aKOHOB W MOHSATUH SAEpHON (U3MKH, FPaHUIAX
WX TIPUMEHUMOCTH.

Kpome TOro, omHoil W3 3amay M3y4yeHHsS OAHHOTO Kypca SBISETCS Hay4YHO-0Opa3oBaTelIbHOE,
po(ecCHOHATLHO-TPYIOBOEC BOCIIMTAHHE OOYYAIONIUXCS MOCPEACTBOM COJCPIKAHUS TUCIUTUTHHBI U
aKTyaJbHbIX BOCIIUTATEIbHBIX TEXHOJIOTUM.

B pesynbrare usyueHus yuyeOHON AMCUUIUIMHBI «ATOMHas U siiepHas U3MKa» y o0ydaeMbIX
JOJHKHBI ChOPMHUPOBAThCs 001IenpodheccnOHaIbHBIE KOMIIETEHIINN
— Cnoco0eH OCyHIECTBIATh MEJAarorHuecKyro JeATeIbHOCTh HAa OCHOBE CIEIUATbHBIX HAyYHBIX
3nanuii (OITK-8).

2. IlepeyeHnb MIIaHMPYEMBbIX Pe3yJIbTATOB 00y4eHHS 110 TUCHMILIUHE

B pe3ynbrare ocBOE€HUS NUCHUIUIMHBI 00YUYaIOUIUICS TOJIKEH:

3Hamy.

—OCHOBHBIE TIOHATHUS COBPEMEHHON (DM3MKU aTOMHBIX SBICHUU, (uiaocopckue MpodIeMbl
B3aMMOCBSI3U KJIACCHYECKOW M KBAHTOBOW (DM3HMKH; PUINICCKUN CMBICT KBAHTOBBIX 3aKOHOB;

—0a30BbI€ IKCTIEPUMEHTHI, KOTOPBIE MTPUBENN K CO3TaHUIO KBAHTOBOI TEOpHUU;

—OCHOBHBIC 3aKOHBI JBUXCHHS OOBEKTOB MHUKPOMHpPA; CIEKTPaJIbHBIE 3aKOHOMEPHOCTH B
U3IyYeHUU arOMOB M MOJIEKYN; METOIbl KBAaHTOBOTO OIMCAHUS 3aKOHOB JIBIKEHUS OOBEKTOB
MUKPOMHPA;

— OCHOBHBIE TTOHSTHS COBPEMEHHOM (PU3UKH aTOMHOTO Si7Jpa U JIEMEHTAPHBIX YaCTHIL;
3aKOHOMEPHOCTH BHYTPHSIICPHBIX IPOIIECCOB; TPAHUIIBI MPUMEHIUMOCTH COBPEMEHHBIX 3HAHHUH O
(bu3MKe siIpa U YaCTHII,

ymems:

—MPUMEHSTh Ha TPAKTUKE TNPOPECCUOHANBHBIC 3HAHUS, TONyYEHHBIE TIPU OCBOCHHUHU
JTUCIMIUIAHBI, B YAaCTHOCTH HWHTEPIPETHPOBATH SKCIICPUMEHTAIBHBIC W TEOPETHUYCCKUE JIaHHBIC,
oTHOCsIIHECS] K (PU3MKE aTOMHBIX U SIACPHBIX SIBICHUH, OOBSICHATH HUX COAECpX)aHHE B Mpolecce
npodeccHoHaNTbHON KOMMYHHKAIIHH,

—MPOBOJIUTh CTAaTHCTUUYECKYIO OIEHKY JOCTOBEPHOCTH M 3HAYUMOCTH SKCIIEPUMEHTAIbHBIX
JIAHHBIX

— WCMOJIb30BaTh MOJIYYCHHBIE 3HAHUS O 3aKOHAX MUKPOMHpA ISl PEUICHHS] TEOPETHUYECKUX U
MIPUKJIATHBIX 337]a9 COBPEMEHHOU (PU3UKH U €CTECTBO3HAHUS;

— TIPOBOJUTH BHIOOP METOAOB U CPEJCTB U3MEPCHHs (PU3UUCCKUX BEITUYHH MPUMEHUTEIHHO K
KBAaHTOBBIM CHCTEMAaM;

6/1a0emp.

— HaBBIKaMHU penieHus (GU3NISCKUX 3a]1ad JAaHHOTO pasjiesia Kypca oomei Gu3nku;

— MAaTeMaTHYeCKUMHU METOJaMu O0OpabOTKM NaHHBIX, OTHOCAIIMXCS K (U3HMKE aroma,
3JIEMEHTAPHBIX YaCTHIl U aTOMHOTO Spa.

— METO/IaMU CTaTUCTUYECKOU 00pabOTKH pe3ylbTaToOB KCIIEPUMEHTAIBHBIX UCCIICIOBAHUN;



— HE0OXOIMMBIM MTPOTPAMMHBIM 00eCTIeYeHUEM TSl TIPABMIIBHOTO O0(hopMITeHUs TpaduuecKkoi u

TaObIMYHON MHPOPMAINH, a TAK)KE KOPPEKTHOM 3allMCH MaTeMaTHuYecKuX (OpMyIl M CXeM pacueTa.

OCBOUTH KOMIETCHIINHU:

— CIOCOOCH OCYIIECTBIATH MEAaroTHYECKYI0 JESITeIbHOCTh Ha OCHOBE CICIHAIBLHBIX HAYYHBIX
snanuii (OITK-8)

Kon u conepxanue MHANKATOPOB KOMIIETCHITUU:

HOIIK-8.1. JleMoHCTpUPYET BIaJICHUE CUCTEMOM CIEIMaIbHbIX HAYYHBIX 3HAHUIN B IPEIMETHOM
o0macTH.

HOIIK-8.2. [IpuMensieT crnenuanbHble MPEeIMETHbIC 3HAHUS B IIEAarornuecKoil e TeIbHOCTH 110
HaIpPaBJIEHHOCTH MPOrPAMMBI.

3. Mecto nucuuninnbl B cTtpykrype OIl BO

JlucturmiinHa OTHOCHUTCSI K 00s3aTeNbHOM YacTu yueOHoro ruiana. M3ywaercs B 7 cemecTpe
o0y4eHusl.

ConepkaHue JTUCHMIUIMHBI Oa3upyeTcs Ha TPEAbIIyIIUuX pas3jienax oOmed Qu3uka u
HAYMHAETCS C U3YYECHHs 3aKOHOB KBAHTOBOW onTHKHU. [lanbHeiiliee comepikaHue Kypca BKIIOYAET B
ce0si OKCIepUMEHTAIbHBIE CBEJICHHS O CTPOSGHHUM aTOMa, OCHOBBI KBAaHTOBO-MEXaHWYECKHX
MPEJICTABJICHU O CTPOCHHUU aToOMa, OCHOBBI OIMCAHUS OJHOAJIEKTPOHHBIX M MHOTOXJIEKTPOHHBIX
aTOMOB, JJIEKTPOMAarHUTHbIE NEPEXO/bl B aTOMaX, BBEJACHUE B CIIEKTpaJbHbIA aHaIu3 (B TOM 4YHCIIE
PEHTTEHOBCKHUE CIIEKTPHI), MOBEACHUE aTOMa B MOJI€ BHEIIHUX CUJI, OCHOBHBIE CBEJICHUS O MOJIEKYJIax
U MaKpOCKOIIMYECKHX KBAaHTOBBIX fABJIEHUSX. JlatOTCs SKCIEpUMEHTANIbHBIE CBEACHUSI O CTPOEHUH U
CBOMCTBAaxX spa aromMa, O JCICHWH AaTOMHBIX SAep M SIACPHBIX pEaKIHsIX, OCHOBHbBIC
SKCIEPUMEHTAIbHBIE CBEICHHSI 00 3JEMEHTApHBIX YaCTHIAX, O KBAHTOBBIX CBOWCTBaX YacTHUI], O
dbynnaMeHTanbHbIX yacTuiiax CTaHIapTHOM MOJENH, OCHOBHBIE CBEIEHHUs 00 aapoHax M pacmaaax
anpoHoB. Kypc 3aBepiiaercss 03HaKOMJIEHHEM C COBPEMEHHBIMM MPEACTABICHUSIMU O HYKI€OCUHTE3E
U cTpoeHnH BceeneHHoM, a Takke 0030poM MpoOiIeM U MEepCreKTUB (PU3UKH IEMEHTAPHBIX YaCTHIl U
aTOMHOTO si/Ipa.

[Tepen u3yyeHneM QUCHUIUIMHBL « ATOMHAs U sfepHast GU3UKa» 00y4aroLUiics TOMKEH UMETh
YEeTKUE MpPEJICTaBICHUs] 00 OCHOBHBIX MOHSTHUSX U 3aKOHAX MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOU
TEOpPUU CTPOEHUS BEUIECTBA, TEOPUU DIIEKTPUUYECKMX W MArHUTHBIX SIBJICHUH, ONTHKU, YMEThb
UCIOJIb30BaTh COOTBETCTBYIOIIME YPaBHEHUS W 3aKOHbl B PAa3IMYHBIX (PU3NYECKUX MOJENSX.
TpeOyemble 3HaHMs, YMEHHS M HABBIKM (OPMHUPYIOTCS B paMKaxX paHee H3ydaeMbIX JUCIHILIMH
«Mexanukay, «MonekynspHas QU3NKN», «IJEKTPUYECTBO W MarHetusmy», «Onrtukay, «Teopus
BEPOATHOCTH U MaTeMaTH4YecKas CTaTHCTHKAY, «Inddepennuanbabie YpaBHEHUSY,
«MaremaTu4eCcKuil aHAIU3».

W3ydyeHne IUCHMIUIMHBL SBISETCS OCHOBOM JUIsI OCBOEHHUS MOCIEAYIOIIMX JUCLHUIIIMH:
«ACTpOHOMMSI», TIPU MOATOTOBKE K CAade U cAade rocydapCTBEHHOTO SK3aMEHa, MpU MOJATOTOBKE K
IpOIIeType 3alUTHI U MPOLeype 3alUThI BBITYCKHON KBAJIN(UKAIIMOHHON pabOTHI.

Juctunnunel 1 uHble koMnoHeHTs! Oll, popMupyromue ykazaHHbI€ BbIILE KOMIETEHIIUN:

- OIIK-8 (crmocOOHOCTH  OCYIIECTBISTH II€AarOTHYECKYI0 JIESTENbHOCTh Ha OCHOBE
CHelMaJIbHbIX Hay4YHbIX 3HaHWM) QopmHpyeTcs MpU OCBOEHUM AMCHUIUIMH: «Martemarndeckuit
aHanmu3», «AnreOpa», «leomerpus», «Mexanuka», «MonekynapHas (Qu3nka», «IEKTPUYECTBO U
Maretusm», «Omnrtuka», «Teopuss BEpOSATHOCTH M MareMaTHuecKas CTAaTUCTHKA», «ACTPOHOMUS»,
«IuddepeHnmanbaple ypaBHEHHS»; IMPH MNPOXOKICHUM Y4YE€OHOM MpPaKTUKU (O3HAKOMHTENIBHOM),
MIPOM3BOACTBEHHON MPaKTUKH (II€Aarorudyeckoil, o0pa3oBaTeabHO-BOCIIUTATEILHOM, MeJarornyeckon
1o (u3mke, ne1aroruueckoi Mo MaTeMaTuke) Mpu MOATrOTOBKE K cllade U MpH cadye rocy1apcTBEHHOTO
9K3aMEHa; MpHU MOJArOTOBKE K MPOLEAYpEe 3alUThl U BO BpPeMs MPOLEIypbl 3alIUThl BBITYCKHOU
KBaJM(PUKALIMOHHOHN paboThI.



4. O0beM TUCHHUILINHBI

4.1. O0beM AUCHUIIMHBI B 324€THBIX ¢IUHULAX € YKa3aHHEM aKaJleMHYeCKUX
YacoB M BUAbI Y4eOHOiI1 padoThI

Buapl yaeOHO# paboTHI,

Ounas dpopma

OO11ast TpyI0EMKOCTb B 3a4ETHBIX SAWHUIIAX 5
OO01mast TpPyI0eMKOCTh B 4acax 180
AynuTopHBIC 3aHATHS B 4acax, B TOM YHCIIE: 44
Jlexuu 18
[IpakTudeckue 3aHATUS 8
JlaboparopHbie 3aHATHS 18
CamocrosTenbHas paboTa B yacax 100 + 36

dopma NPOMEKYTOUHOM ATTECTALUH

Ox3ameH (7)

4.2. O0beM KOHTAKTHOM padoTsl Ha 1 o0yyaroierocst

Bupl yueOHBIX 3aHSATUI

Ounas popma

Jlekuun 18
[IpakTHdeckue 3aHsATHS 8
JlaGopaTtopHbie 3aHATHS 18
Koncynpranuu 2
3avet/3a4eThl —
DK3aMeH/3K3aMEHBI 0,35
KypcoBbie paboTsl —
KypcoBble mpoeKThI —
Bcero 46,35

5. Coep:kaHue QMCHUILIMHBI, CTPYKTYPHMPOBaHHOE MO TeMaM (pa3jaesiam), ¢
yKa3aHUEM KOJIUYeCTBA YaCOB M BU/I0B 3aHATHIA

5.1 Temaru4yeckuii IVIAH Y4eOHON TUCHMILIIUHBI

Ne |HazBanwue pasnena, temsl |Bcero AyIUTOpHBIE 3aHATUS CamocTosiTenbHas
3.e/4ac Jlexur. ITpakr. J1a6. pabora

1 |Bsenenue. Bonus u 8/0.22 1 1 5 4
KBaHTBHI.

2 |YacTHUIlbI ¥ BOJIHEL 10/0,28 1 1 2 6

3 |OcHoBHBIE
IKCIIEPUMEHTAIBLHBIC 9/0.25 1 B ) 6
JTAHHBIE O CTPOCHUU
aroma.

4 | OCHOBBI KBAaHTOBBIX
MPEICTABICHUN O 10/0,28 1 1 2 6
CTPOEHUH aToMa.

5 |OpHosnexrponnsiii arom. | 10/0,28 1 1 2 6

6 |MHOrosJ1eKTpOHHbBIC 7/0.19 1 B 5 4
aTOMBI.




7 | DneKTpOMarHUTHBIC 10/0,28 1 1 5 6
MEePEXO/Ibl B aTOMax.

8 |Penrrenosckue cnektpsl. | 10/0,28 1 1 2 6

9 | ATOM B II0JI€E BHEITHUX 9/0.25 1 B 5 6
CHIL.

10 |CtpykTypa u CBOMCTBa 8/0 22 1 1 B 6
ATOMHBIX sIJIEp

11 |Mopnenu aTOMHBIX S1Ep 7/0,19 1 — - 6

12 |Pacnansr! siep. 8/0.22 1 1 B 6
PangmoakTnBHOCTH

13 |SAnepHble peakuu 710,19 1 - - 6

14 | lenenue u CUHTE3 LD 710,19 1 - - 6

15 |BsaumoneiicTBue
SIICPHOTO U3JTyUYCHHUS C 7/0,19 1 — - 6
BEIIECTBOM

16 |DxcnepuMeHTHI Bv ¢buznke 7/0.19 1 B B 6
BBICOKHMX DHEPIHi

17 |DnemeHThl PU3UKH
aJpOHOB, JICTITOHOB, 5/0,15 1 — — 4
c1a0bIX 0030HOB

18 |Hyxneocunres u 5/0.15 1 B B 4
Bcenennas

19 |IloaroToBka K SK3aMeHy 36/1 - - - 36
Hroro: 180/5 18 8 18 100 + 36

5.2. Conep:xanue:

BBEJIEHUE. TEMA 1. BoJIHbI 1 KBAHTBI.

Ocobennoctu (u3uku Mukpomupa. Macmtadel  (punyecknx BenMYrH. HEBO3MOXHOCTh
OMMCaHUs ABJICHUN MUKPOMHUPA B paMKaX KJIACCHUECKON TEOPUH.

[Tonstue cBeroBoro kBaHTa. lunore3a Ilmanka. KopnyCKylsipHO-BOJHOBOM — Jlyaju3M.
®ortoadpdextr. Ompitel T'epria u CroneroBa. 3akoH OJiHImITelHa. PaccesHue s1eKTpPOMarHUTHOTO
u3NydyeHuss Ha cBoOoaHbIX 3apsanax. Dddexr Komnrona. TopMo3HOE PEHTTEHOBCKOE H3ITy4YEHHUE.
OCOoOEHHOCTH TOPMO3HOTO PEHTI€HOBCKOro crHekTpa. [lonTBepxkieHne KOPITyCKYISPHBIX CBOWCTB
n3nyudenus B onbiTax Modde-JlodponpaBosa, bore-Teiirepa u Basuiosa.

TEMA 2. YacTHUBI ¥ BOJHBI.

I'mnoresa ne bpoinsa. ColictBa BosH e bpouna. Oneitel JleBuccona-/lxepmepa u TomcoHa.
SBnenne Pamzayspa. ®usndeckuil cmpica BonH A€ bpoitns um BonHOBoW (yHkumu. IlonsTue
kBaHTOBOTO aHcamO:si. CooTHOIIEHUE HeomnpeaeneHHocTe [ eiizenbepra.

TEMA 3. OcHOBHBIE 3KCTIEPUMEHTAJIbHbIE JAHHbIE 0 CTDOCHUH aTOMA.

Monens aroma Tomcona. OnbiTel Pesepdopna u BeiOop Monmenu aroma. [lmaneraphas momens
aroMa u mpobiema ycToH4nBOCTH aroMoB. CepuanbHble 3aKOHOMEPHOCTH B CIIEKTPE aToMa BOAOPOJIA.
Mopens aroma bopa. Iloctynarst bopa. IIpuHOMO ~ COOTBETCTBHUS. OKCIEPUMEHTAIBHOE
JI0Ka3aTeIbCTBO JUCKPETHON CTPYKTYpbI SHEPreTHdecKux ypoBHed aroMa. OnelTel @panka u Iepna.
OrpannueHHocts Mozenu bopa.

TEMA 4. OcHOBBI KBAHTOBBIX NPEACTABJICHHI 0 CTPOCHHH aTOMa.

KBanrtoBas cucrema u usMmepsembie napamerpbl. YpaBHenue lllpemnunrepa. CrarmoHapHbie u
HECTaUMOHAapHbIe cocTosiHus. [lmoTtHOCTh BeposTHOCTH. IIpocreiimme OOHOMEpHBIE 3a1aym.
JluckpeTHBIN crieKTp U KOHTHUHYyM. Kparkue cBefeHust 006 oneparopHoM MeToze. MOMEHT UMIyJibca
yacTuiel. KBaHTOBBIE UnCIa.

TEMA 5. OnH03/1eKTPOHHBII aTOM.



KBaHTOBO-Me€XaHHUECKOE ONMKMCAHWE aTOMa BOAOpoAa. BhIpOXkIeHHE SHEPreTUYECKUX YPOBHEM.
MaruutHbelii MOMEHT aroMa. I'mpomarHutHoe oTHomeHue. MarHetoH bopa. Omneitel IltepHa u
I'epnaxa. Cnun snekrpoHa. CrimH (orona. HeBO3MOKHOCTh KIIAaCCHYECKOTO HMCTOJKOBAHHS CIHHA.
[Mpuntun IMaymu. bo3onsl u ¢depmuonsl. CnuH-opOHUTaIbHOE B3amMojeiicTBue. TOHKas CTPyKTypa
YPOBHEH aromMa BOAOpO/a.

TEMA 6. MHOr03/1eKTPOHHBbIE aTOMBI.

[IpuHUUMOBl ONMMCAHUS MHOTO3JIEKTPOHHOrO aroMa. lIomHBII MeXaHMYEeCKMI MOMEHT aToMa.
HopmanbHast cBsi3b W (j-J)- CBsi3b. [IOHATHS OJIEKTPOHHOTO CJIOS W OOOJIOYKH. JIEKTPOHHAsS
koHpurypauus aroma. llepuonuyeckass cucremMa 5iaeMeHTOB. (OCHOBHBIE TEpPMBI aTOMOB.
OMIMpuyYecKue rnpasuia XyHja.

TEMA 7. DieKTpOMarHuTHbIE Nepexoabl B aTOMax.

[IpaBuna orbGopa THpW H3IyYEHUH U TMOMIOLICHUM cBeTa. MOJAEIBHBII METON BEKTOPHBIX
nuarpamm. Pasperiennsie U 3anpenieHnble nepexoabl. Crekrpanbhbie cepun. O0IIre npeacTaBlieHus
00 ONTHYECKHX NepexoAax B MHOTOIEKTpoHHOM arome. llpaBuno Jlamopra. WuaynupoBaHHOE
n3inyyeHue. BepostHocTh nepexoma. [loHATHe O KBaHTOBOM TEOPUM 3IEKTPOMArHUTHOIO IOJS.
DeKTpOMarHuTHBIA BakyyMm. DoToHbl. EcTecTBEeHHAs MMpUHA CHEKTPAIbHON JMHUU. JISMOOBCKUI
caur. OmbiT JIomMba u Pumzepdopma. PoneeBckoe U KOMOMHALIMOHHOE paccesHUE CBETa.
MHOro¢oTOHHBIE TIPOIIECCHI.

TEMA 8. PeHTreHOBCKHE CIIEKTPbI.

[lepexonpl BHyTPEHHUX 3JIEKTPOHOB B aTOMaxX. XapaKTEpUCTHUECKOE PEHTI€HOBCKOE U3JIyUYEHHUE.
3akon Moznu. Dddekt Oxe. OCHOBBI pEHTT€HOCTPYKTYPHOTO U PEHTTEHOCTIEKTPAIbHOTO aHAIN3A.

TEMA 9. AToM B 1oJie BHEIIHUX CHJL.

Atom B MarHuTHOM mojie. HopmanbHblili 1 anoManbHbl 3 dextsr 3eemana. Ddext [lamena-
baka. DnexTpoHHbIil mapamarHuTHbIN pe3oHaHc (D11P). AHOManbHBIM MAarHUTHBI MOMEHT AJIEKTPOHA.
AtoMm B anekTpuyeckoM mone, ¢ ekt Llrapka.

TEMA 10. CtpykTypa u cBoiicTBa sijiep.

MacmtaObl ¢pu3ndeckux sBICHUNA B (PU3MKE aTOMHOTO Apa M 3JIEMEHTapHBIX YacTUIl. DTarbl
pa3Butusa pu3MKM fApa U dyactul. HayuyHo-TeXHHUECKHE U METOJO0JIOTHYEeCKHEe 0COOEHHOCTH (PU3UKU
aTOMHOTO $iipa U 4acTHL], METOINYECKHE OCOOCHHOCTH y4eOHOTro Kypca.

CocraB sanpa. ®opma sinpa. Maccsl sinep. OCHOBHBIE CBEJIEHUSI O JBYHYKJIOHHBIX COCTOSIHUSX.
OHeprus cBs3u sapa. CBONCTBA SAEPHBIX CHIL

TEMA 11. Monenu aTOMHBIX sijiep.

Kanenbnast mozens. Monenb siiepHbIX oOomnouek. SnepHbie MoMeHTHI. KomekTuBHAs MOzenb.
Knacrepnas u a-yactuunas mozuenu. Bo3MOXHOCTH MPOBEPKU MOJIEIICH.

TEMA 12. Pacnaas! siiep. PaginoakTHBHOCTD.

O6mme cBenenus o pacnane saep. CpenHee BpeMs )XKU3HUA. DKCIIOHEHIIUABLHBIN 3aKOH paciaja.
y-pacnan. DOddexr Meccbayspa. BHyTpeHHsss KoHBepcus. [-pacmaa. o-pacnaa.  EnuHMIE
PaZMOaKTUBHOCTH U UX CBSI3b C J103aMHU PaIn0OMNOIOTHYECKOTO dPPeKTa.

TEMA13. SInepHble peakuuu.

TepmuHonorust u omnpeneneHus. 3aKOHbl COXpPaHEHUS B SICPHBIX peakiusx. Kunemaruka u
MEXaHU3MBbl SIEPHBIX peakuuid. Peaknum uepe3 mpomexyTouHoe spo. lIpsmMble snepHble peakiuu.
Onrtnueckas MOAEIb.

TEMA 14. Jlenenne u cMHTE3 siaep.

Bune! nenenus sanep. OcHoBHBIE cBOMCTBA AeneHud. [Ipuknagnon acnekt aenenus saep. CuHTes
Aanep.

TEMA 15. BzanMopneiicTBue siiepHOT0 U3JIy4YeHUs C BelleCTBOM.

[IpoxokneHne TsKENbIX 3apsOKEHHBIX YacTHIl uepe3 BemecTBo. lIpoxoxkaeHue nerkux
3apsHKEHHBIX YacTHIL yepe3 BemecTBo. [IpoxokieHue y-KBaHTOB Yepes3 BELECTBO.

TEMA 16. DxcniepuMeHTBI B (pM3MKe BBICOKMX JHEPIHil.

Tuner  B3aumonecTBuid  yactull. COBpEMEHHBIE  YCKOPUTENIHU.  ODKCIHEPUMEHTAILHOE
HCCIIEN0BAHUE CTPYKTYphI yacTull. JlnarpaMMbel @eitHMaHa 1)1 SJIEKTPOMAarHUTHBIX B3aUMOIECHCTBUM.

TEMA 17. DnieMeHTbl GU3MKHU A[{POHOB, JIEITOHOB, CJ1a0bIX 0030HOB.

B3aumoneiictBus u monst B (u3MKe dNIEMEHTApHBIX yacTull. OCHOBHBIE CBOWCTBA aJpOHOB.
KBapkoBast mozenp anmpoHoB. KBapkoBbIli coCTaB ME30HOB M OapuoHOB. [[BeT KBapkoB W apyrue
KBaHTOBble uucia. OCOOCHHOCTH SKCIIEPUMEHTAIBHOIO IOATBEP)KICHHUS KBAapKOBOH MOJEIH.



Kongaiitnment n acumnTotruyeckas cBoOoma. KBapkoBwle auarpammbl. OOmiue mpencTaBiieHHs 00
OCHOBHBIX pe3yibraTaX W METOAaX KBAHTOBOWM JJIEKTPOJWHAMUKUA. OJIEMEHThI KBAaHTOBOM
xpomonuHaMuKu. JlenmtoHnHble 3apsabl. Tunel HelTpuHo. Ciiabble B3aMMOACHCTBHUA. DIIEKTpociaadas
MOJIEJTb. 3aKTFOUUTENIBHBIC 3aMeUaHusl 110 (DU3UKE YACTHII.

TEMA 18. Hykieocunte3 u Becesiennasi.

Jlo3Be3nHbld cuHTE3 sAnep. 3Be3gHas ospa. I[Ipoucxoxkaenue 31meMeHTOB. COBpEMEHHbIE
MIPEJICTaBICHUS O MPOUCXOKIEHUH U 3BomonnK Beenennoii. Tpu Te3uca HOBelIIeH KOCMOJIOTHY.

6. MeTOIlI/I‘leCKl/Ie MaTepHuaJbl 1JId oﬁyqamumxcsl M0 OCBOCHMIO JUCINIIJINMHBI

6.1. CamocrosiTesibHAsi pa0oTa 00y4aIOIIUXCS N0 JUCUUIVINHE (MOLYJII0)

C mucuumuHbl «AToMHasi GU3MKa» B 7 CEMECTPE HAYMHAETCSl 3HAKOMCTBO CTYJICHTa C KBAHTOBOM
¢bu3uKoii U coBpeMeHHOH Qusukoli B 1enom. [laHHBI Kypc (QopMHUpyeT B CO3HAHUHM CTYICHTa
COBPEMEHHYIO (PM3MYECKYIO0 KapTHUHY MHUpa, cUcTeMy (yHAaMEHTaJIbHBIX HJICH, MOHSITUN U 3aKOHOB IPU
nepexozie OT MaKpo- K MUKpoMupy. Mzydenne Gu3nkn MUKpOMHpa — 3TO HAMHOTO CJIOKHEE, YeM H3yUCHHUE
Kiaccuueckoil ¢u3uku. B kmaccuueckodt (usuke ecTh omopa Ha HamisigHble 00pasbl. B ¢dusmke
MHUKpPOMHpA KJIACCHUECKHE HaIIsTHBIE 00pas3bl HEaleKBaTHBI, M CTYIEHTY MPEACTOUT JHOO OT HHUX
OTKa3arhCs, MO0 cPOpMUpPOBATH HOBBIE a0CTpPaKTHBIE 00pa3bl. VIMEHHO B 3TOM OCHOBHAs CIOKHOCTH
M3y4eHHs1 KBaHTOBOW (pr3mku. B KBAaHTOBOI (pr3HKe TOpPa3ao MpoIIe HAyYUTHCS BBIYUCISITE, YEM TTOHATD,
Kak BCE 9TO B MHUKPOMHpE MpoucxoauT. Ho 3TO He 3HAYMT, YTO MOHMMAaHHE B MPUHIIUIIE HEBO3MOXKHO.
[IpocTo moHMMaHKE JTOIKHO CTaTh JAPYTHM.

[lo naHHON AMCHMIUIMHE YUTAIOTCS JIEKIUH, HA KOTOPHIX M3JIaraeTcsi OCHOBHOM TEOPETHUYECKHIA
Marepuai, W MPOBOIATCSA MPAKTUYECKHE 3aHATUS IS OPraHMYHOTO COBMEIICHHS B Kypce H3JIOKEHHS
MIPUHIMIIOB TEOPHM U SKCIIEPUMEHTa C MPAKTHKOM pelieHus 3aaad. BHauane Ha JIEKIUSIX W3JIaraercs
TEOpUs] COOTBETCTBYIOIIIETO BOMPOCAa C WIDIIOCTpAMel Ha KOHKPETHBIX IpUMepax, MpPUBOIATCS
pe3ynbrarbl HaONMoeHu 1 3kcniepuMenTa. Ha ceMunapax gaercs pa30op psizia 3a71a4 ¥ MOKa3bIBaeTCs Kak
CIIeyeT MOAXOMUTh K X PEHICHHI0. 3a/la4i TeCHO CBSI3aHBI C MAaTEPHAIOM JIKIIMH, YacTO SBISIOTCS €T0
Pa3BUTHEM U JIOTIOJTHEHHEM, [TO3TOMY paboTa HaJl HUMH JOJDKHA MPOBOAUTHCS MapalIeNbHO C U3yUYeHUEM
OCHOBHOTO JIGKIIMOHHOTO Marepuana. Kpome Toro, mpemiaraeMelii HaOOp 3aad JOJDKEH J1aTh
BO3MOKHOCTb CTY/IEHTY JIONOJHHUTENBFHO OOAyMarb psifi BaXHBIX BOINPOCOB M IMOMOYb MPEJCTaBUThH
OOJIBILION AMAAa30H NPUIIOKEHUS U3y4aeMbIX e U TEOpU.

Marepuain JeKiuii CKOHIIEHTPUPOBAH HAa OCHOBHBIX 3aKOHAX KBAaHTOBOW (PU3MKHU U, B YACTHOCTH,
Ha BOIPOCAX TPYAHBIX JUISi TIOHUMAHUS W BOCHPHSTHS. [T KPaTKOCTH, JOCTYITHOCTH, HO BMECTE C TEM
KOPPEKTHOCTH MaTepHal JIEKIIUi 0CBOOOK/IEH HACKOJIBKO 3TO BO3MOKHO OT M3JIMIIHEH MareMaTu3alyu u
dhopmanzma.

Ne i/ MeToanueckue
PpeKOMeHIAINH 110

BBIINNOJITHCHHUIO 3aJaHUA

Pa3nen (Tema) 3aganue Yacel

AUCHHUIIIMHBI

dopma
KOHTPOJI

1. B kauectBe
JUTEPATYPHBIX
HNCTOYHHUKOB

Bsenenue.
BonHbI 1 KBaHTHBI

N3yuenue
JIUTEparypsl,
peleHue 3a1a4

MIpeAnoYTUTEIbHEE
ucnonb3oBath [1] u [3]
U3 CIIUCKAa OCHOBHOM
auTepaTypsl u [4] u3
CIIMCKA JONOJIHUTEIBHON
JUTEPATYPBI

'YCTHBIN OIIPOC

YacTuup! 1
BOJIHBI

Nzyuenue
JIUTEPATYPHI,
peleHue 3a1a4

B kxauectBe
JUTEPATYPHBIX
HNCTOYHUKOB
HpeHHOQTHTeHLHee

KoHTponbHas
pabota




HUCI0a630Bath [1] 1 [3]
W3 CMCKA OCHOBHOM
auTepaTypsl u [4] u3

CIIMCKA JIOMOJIHUTEIbHON

JUTEPaATyphl

OcHOBHEBIE
AKCIICPUMEHTAITH
HBIE JJAHHBIE O
CTPOEHHH aroMa

Nzyuenue
JUTEPATYPBI,
peleHre 3a1a4y

B kxauectBe
JUTEPATYPHBIX
HCTOYHHKOB
MPEANOYTUTETbHES
ucnonb3oBath [1] u [3]
W3 CIINCKa OCHOBHOM
JUTEPATYPBI

KonTposbHas
pabota

OCHOBEI
KBaHTOBBIX
MIpeICTaBICHUIA
0 CTPOCHHUHU
aroMa

Nzyuenue
JIUTEPATypHl,
peleHue 3a1a4

B kauectBe
JUTEePATyPHBIX
HCTOYHUKOB
MPEANOYTUTEIbHES
uCroyb30Bath [1] u [3]
W3 CIIHCKa OCHOBHOM
JUTEPATYPHI

KouTtponbHas
pabora

OnHO2IEKTPOHH
BIM aTOM

Nsyuenue
JIUTEparypsl,
peleHue 3a1a4

B kauectBe
JUTEPATYpPHBIX
HCTOYHUKOB
IPEANIOYTUTEIILHEE
UCIonb30BaTh [1] u [3]
W3 CIIMCKA OCHOBHOM
JUTEPATYPBI

[ TucrMeHHbIH
0mpoc

MHOro31eKTpoH
HBIE aTOMBI

N3yuenue
JIUTEparypsl,
peleHue 3a1a4

B xauectBe
JUTEPATYPHBIX
MCTOYHHUKOB
NPEeANOYTUTENbHEE
UCIonb30BaTh [1] u [3]
U3 CIIMUCKa OCHOBHOM
JTUTEPATYPHI

[ [cbMEeHHBIN
OIpocC

OJNEeKTPOMarHuTH
bI€ MIEPEXOIbI B
aromax

N3yuenune
JIUTEparypsl,
peleHue 3a1a4

B xauectBe
JUTEPATYPHBIX
HCTOYHUKOB
MpeAnoYTUTETbHEES
ucnonb3oBath 1] u [3]
U3 CIHCKa OCHOBHOM
JUTEPATYPHI

KontponpHas
pabota

Penrtrenosckue
CIIEKTPBI

N3yuenune
JIUTEparypsl,
peleHue 3a1a4

B xauectBe
JUTEPATYPHBIX
HWCTOYHUKOB
MpeANoYTUTEIbHEES
ucnonb3oBath [1] u [3]
W3 CIIMCKA OCHOBHOM
auTepaTypsl u [4] u3

CIIMCKA JIOIOJHUTEILHOU

[ 11icbMEHHBIN
0Ipoc




JUTEpaTyphl

ATOM B 11071€
BHEIIHUX CUJI

N3yuenune
JIUTEPaTypHl,
peleHue 3a1a4

B xauectBe
JUTEPATYPHBIX
HCTOYHUKOB
IPEANOYTUTENbHEE
UCIoJab30BaTh [1] u [3]
U3 CIIUCKA OCHOBHOM
JUTEPATYpPBI

[ l1icbMEHHBIN
0IpocC

10.

Bgenenue.
CrpykTypa u
CBOMCTBaA
ATOMHBIX SIJIEP

N3yuenue
JIUTEPATYPbI

B xauectBe
JUTEPATYPHBIX
HCTOYHUKOB
MpeANOYTUTETbHEES
MCIIOJIb30BaTh [2] U3
CIIMCKa OCHOBHOM
auteparypsl u [1, 2] u3
CIHUCKa JOMOIHUTEIBHON
JUTEPATYPHI

'Y cTHBIN onpoc

11.

Monaenu
ATOMHBIX SIJIEP

N3yuenue
JIUTEPATYPBHI,
pelieHue 3a1a4

B xauectBe
JUTEPATYPHBIX
HMCTOYHHUKOB
pEeANOYTUTEbHEE
MCIIOJIL30BaTh [2] U3
CIIMCKa OCHOBHOM
auTepaTypsl U [3] us
CITMCKA JOMOJHUTEIbHON
JUTEPATYPHI

KonTposbHas
pabora

12.

Pacnazger siaep.
PagnoakTuBHOC
Tb

N3yuenue
JIUTEparypsl,
pelieHue 3a1a4

B xauectBe
JUTEPATYPHBIX
MCTOYHHUKOB
NPEeANOYTUTENbHEE
UCIIONIb30BaTh [2] U3
CIIMCKa OCHOBHOM
auTepaTypsl u [4, 5] u3
CITMCKAa JIOIMOJHUTEILHOU
JUTEPATYPHI

KoHTponbHas
pabota

13.

S nepHblie
peakuuu

N3yuenue
JIUTEpaTypsl,
pelIeHne 3a1a4q

B xauecTBe
JUTEPATYPHBIX
HCTOYHHUKOB
MpeAnoYTUTETbHEES
HCTIONIB30BaTh [2] U3
CIIHCKa OCHOBHOM
JAUTepaTypsl U [2, 3] u3
CIIMCKA JIOIOJHUTEILHOU
JUTEPATYPBI

KoHTponbHas
pabota

14.

Jlenenue u
CUHTE3 sijiep

N3yuenue
JIUTEparypsl,
pelieHne 3a1a4

B xauecTBe
JIUTEPATYPHBIX
HCTOYHHKOB
MPENOYTUTEIIbHEE

KoHTponbHas
pabota
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HUCII0IB30BaTh [1] u3
CIMCKAa OCHOBHOM
auTepaTypsl u [4] u3
CITMCKA JOTIOJIHUTEILHON
JUTEPATYPBI

15.

Bs3aumonerictBu
€ SIIEPHOTO
U3JIyYEHUS C
BCISCTBOM

Nzyuenue
JUTEPATYPHI,
pelieHue 3a1a4

B kauectBe
JUTEPATYPHBIX
HCTOYHHKOB
MPEANOYTUTETbHES
KCIIONBb30BAaTh [2] U3
CIIMCKa OCHOBHOM
auTepaTypsl u [3] u3
CIIHCKA JOIOJHUTEIILHOM
JUTEpaTyphl

'Y cTHBII onpoc

16.

OKCHEepUMEHTBI
B (pu3uKe
BBICOKHX
SHEPIrui

N3yuenne
JUTEPATYPBHI,
pelieHue 3a1a4

B kauectBe
JUTEPATYpPHBIX
HCTOYHHUKOB
PEeANOYTUTEIbHEE
WCITOJIb30BaTh [ 1, 2] u3
CIIUCKa OCHOBHOM
auteparypsl u [ 1, 2] u3
CITUCKA JIOMOJIHUTEILHON
JUTEPATYpPBI

[l1icbMEeHHBIN
0Ipoc

17.

DIeMEHTEI
buzuku
aJpPOHOB,
JICTITOHOB,
c1a0bIX 0030HOB

N3yuenne
JIUTEpaTyphl

B kauectBe
JTUTEPATYPHBIX
HWCTOYHUKOB
MPEeANOYTUTETbHEES
HCTIONIB30BaTh [3] U3
CIIMCKa OCHOBHOM
autepatypsl u [1, 2, 3]
U3 CIHCKA
JOTIOJTHUTEIBHOU
JUTEPATYPHI

'Y CTHBIN onpoc

18.

Hyxkneocunres u
Bcenennas

N3yuenune
JIUTEpaTyphl

B xauectBe
JTUTEPATYPHBIX
HCTOYHHUKOB
MpeAnoYTUTETbHEES
HCTOJIb30BaTh [3] U3
CITHUCKa OCHOBHOM
auTepaTypsl u [4, 5] u3
CITMCKAa JIOIIOJHUTEILHOU
JUTEPATYPHI

[ IcbMEHHBIN
OIIpoC

19

IToxroroska k
AK3aMEHy

36

JK3aMEH

6.2. TemaTnka u 3a1aHUA 119 NPAKTHYECKHUX 3aAHATHIA

@DopMoii OTYETHOCTH IO JAHHOW AMCIUILINHE SBIISETCS dK3aMeH. HeoOXonuMble yCioBus




JOMYyCKa K K3AMEHY:
1)Hanuyue 1moTHOTro KOHCIIEKTa JICKIIHI
2) BoinonmHeHne Bcex KOHTPOIBHBIX PaOOT C MOJIOKUTENBHBIM PE3yJIbTaTOM

B kadecTBe OCHOBHOTO y4eOHOrO MOCOOWS IO JAHHOW JUCHUIUIMHE BBICTYIIACT 3aJ[AYHHK
HUponoa MN.E. «3amaun mo obmeil ¢usuke». Ha 3aHATHAX 1eiecooOpa3HO pemaTh 3aadd Cco
CIIO)KHBIM aHAITM30M (PU3NYECKOM CHUTyallid, TaKk KaK B JIAHHOM CJIy4ae NpernoaaBaTellb MOMKET
pa3IMYHBIM  METOJMYECKUMHU IpUEMaMU IOJABECTU CTYACHTOB K IOCTPOCHHUIO IPABUIBHON
(bu3nyuecKoil KapTHHBI paccMarpuBaeMoro siBjaeHUsS. OJHAKO, MPU PEIICHUU JaKe CIOXKHBIX 3a/1a4
HEO0OXOUMO aKIIEHTUPOBAaTh BHUMAHHME YYaIIMXCS Ha CaMbIX IPOCTBIX 3JEMEHTax (PU3UUYECKOro
aHanu3a. [lose3HO HA KaYEeCTBEHHOM YpOBHE OOCYIUTh BO3MOXHBIE BAPUAHTHI U3MEHEHHS UCXOAHBIX
JAHHBIX.

Tak kaxk B 3amaunuke M.E. MpomoBa He Bce TeMBl INpeACTaBICHBl OJMHAKOBO IIOJHO,
UCIOJIb3YIOTCS TAaKXKe OTAENbHbIC 3a7aud U3 APYTUX COOPHUKOB, B YACTHOCTH, U3 COOPHUKOB 3ajay
N.B. Casensena, JI.1. Caxaposa, E.M. I'epmien3ona u B.C. BonbkeHIITEHH.

Hwxe npuBeneHsl NpUMEpPHbIE IUIAHBI CEMUHAPCKUX 3aHATHWA. Tam, rae 3To HE YyKa3aHo
OTAENbHO, HOMepa 3a/1a4 naHbl 1o 3apa4auky W.E. Mponosa «3amaun mo oodmieit hpusnukey.

Conep:kanne NPaKTHYECKUX 3aHATHI
TEMAL. BoJjHbI 1 KBaHTHI.
Tewma mnsa o6cyxknenus: KBaHTOBbIE SIBICHUS B ONITHUKE
3amauu, pemaemble Ha 3aHsaTHAX: 5.1, 5.5, 5.19, 5.25, 5.26, 5.28, 5.14-5.17
3amanus A CaMOCTOSTEIIEHOM padoThl: 5.8, 5.12, 5.29-5.34
TEMA 2. YacTunbl 4 BOJHEI.
Temsr i o6cyxaenus: KopnyckyissipHO-BOTHOBOM qyanu3M. OU3HUEcKuii cMbICT BOJIH Ae bpois.
DuU3HYECKUil CMBICT COOTHOIICHUS HEOMPEICTICHHOCTEH.
3anmaum, pemaeMbic Ha ceMuHapax: 5.87-5.89, 5.91, 5.96-5.98
3ananus A1 caMOCTOSTENbHOM paboThl: 5.86, 5.90, 5.92, 5.99-5.101, 5.105-5.108, 5.102, 5.110
TEMA 3. OcHOBHBIE 3KCIIEPUMEHTAIbHbIE JaHHbIE 0 CTPOCHHH ATOMA.
Tema nnst o6cyxnenus: Ocobennoctu Teopun bopa
3amaum, pemaeMbic Ha cemuHapax: 5.42, Caxapos-40.16, I'epmen3on-4.41, Bonskenmreitn-19.37,
5.79,5.112
3aaHus 119 cCaMOCTOSITeNIbHOM padoThl: 5.57, 5.58, 5.74, 5.76
TEMA 4. OcHOBBI KBAHTOBBIX IIPEACTABJICHHI 0 CTPOCHHH aTOMA.
Tema s o6cyxaenus: @u3nueckuil CMbICT BOJTHOBOW (pyHKINU
3anaum, pemaeMblie Ha cemMuHapax: 5.116-5.118, 5.124, 5.125
3amaHus A caMoCcTosITeNbHOM paboTsl: 5.119, 5.120, 5.155, 5.156, 5.141
TEMA 5. OnH03/71eKTPOHHBIH ATOM.
Tema mnsa o6cyxnenus: KBaHToBOE onucanue aroMma BOAOpOIa
3aiauu, pemaemble Ha ceMuHapax: 5.120, 5.143(a)
3aaHue A5 caMoCTOSITeNbHOM paboThl: 5.143(6), 5.145
TEMA 6. MHOr03/1eKTPOHHBIEC aTOMBI.
Tema mns oocyxxnenus: [Ipunnumn [Taynu. [lonstre cnimHa.
3anaum, pemaeMbie Ha ceMuHapax: 5.158, 5.159, 5.164-5.166
3amaHust U CAaMOCTOSITENIbHOW paboThl: 5.167-5.172
TEMA 7. D1eKTpOMarHuTHbIE NepexXoabl B ATOMAX.
Tema msa o6cyxnenus: Ousndeckuii cMbIC TepMa. [leproanyeckne cBOWCTBa JIEMEHTOB.
3anaum, pemaeMbie Ha cemuHapax: 5.173-5.175, 5.185, 5.186
3aanus 111 CaMOCTOSTEIbHOM paboThl: 5.178-5.181, 5.198-5.201
TEMA 8. PeHTreHoOBCKHE CIEKTPBbI.
Tema misa o0cy)aeHus: XapakKTepUCTUUECKHE PEHTTEHOBCKHE CTICKTPHI
3anmaum, pemaeMblie Ha ceMuHapax: 5.55-5.58
3amaHus A1 CaMOCTOSITENIbHOU padoThl: 5.59-5.62
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6.3. TemaTruka u 3a1aHUA /151 J1A00PATOPHBIX 3AHATHI

JlaGoparopnast padora 1. OnpenencHue TeMneparypbl HUTH JIaMIIbl HAaKaJIMBaHUS C TTOMOIIBIO
IIMPOMETpPA € UCYE3AIOLIEH HUTHIO

JlaGoparopnas pabota 2. Mzyuenue BHenHero Gorosddexra.

JlaGoparophas padota 3. M3MepeHne onTUIeCKuX XapaKTePUCTUK IMOTTIOMIAIOIINX CPE]]
(OTOPNEKTPHUUECKUM METOJIOM.

JlaGoparopnas pabora 4. CriekTpajibHbIN aHaJIN3 Ta30B.

JlaGoparopnas pabora 5. Onpenenenre mocTosHHON Punbdepra u nmocrosiHHO#M [Ianka o cekrpy
BOJIOPOJIA.

JlaGoparophas padota 6. [IpoBepka COOTHOIICHUS HEOTPEIETICHHOCTEN 1j1sl (DOTOHOB.

JlaGoparopnast padora 7. Ompenenenue 3PQPEKTUBHOTO CEUCHHUS B3aMMOICHCTBHS (DOTOHOB C
MoJIeKyaaMu (ryopeciuHa.

JlaGoparopnas pabota 8. MzyueHne (HoTonmpoBOIUMOCTH TOTYIPOBOIHUKOB.

JlaGoparopuast pabora 9. M3yueHme (HOTOIIEKTPUUECKUX CBOIMCTB AIEKTPOHHO-IBIPOYHOTO
nepexona.

7. IlepeyeHb OCHOBHOM M JONOJTHUTEIbHOH JTUTEPATYPbI, HEOOX0AUMOM 1JIA
OCBOCHUS JUCHUTIIMHBI

a) OCHOBHASL:

1. CuByxuH, /[.B. O6mmuii kypc ¢pusuku : yaedHoe nocodue : B 5 1./ I.B. CuByxun. - Uzn. 6-e, ctep. -
Mocksa :@usmarnut, 2014. - T. 5. AtomHas u snepHas ¢uszuka. - 560 c. : un. - ISBN 978-5-9221-
1513-1. - ISBN 978-5-9221-1512-4 (T. I) ;[ https://e.lanbook.com/book/2315]
2. CasenbeB U.B. Kypc obmeit pusuxu. B 5 ku. Ku. 5. KBanroBast ontuka. AtomHas puzuka. Ousuka
TBepaoro tena. @U3KKa aTOMHOIO sApa M AnMeMeHTapHbIX yacTuill. — M.: OOO «M31-Bo AcTpenby,
2002. — 368 c. [https://e.lanbook.com/book/708]
3. Uponos, U. E. 3amaun mo obmieit ¢pusuke : yded.mocodue s By30B. - 3-¢ HW31I., epepad. - M. :
BUHOM : BJIAJIUC, 1998. - 448 c. - ISBN 5-89528-001-3. - ISBN 5-7889-0054-1
:[https://e.lanbook.com/book/94101]
4. Bonpkenmreitn, B. C. COopHHK 3a1au o obmemMy Kypcy Gu3uku : [yye0.mocodue it CTyICHTOB
BTy30B] : nomymieHo ['ockomurerom CCCP mno nap. obpaszoBanuto / noxa pen. M. B. Casennera. - Uz,
12-e, ucnp. - M. : Hayka, 1990. - 396 c. : ui. - ISBN 5-02-014051-1 : 90 5k3

6) dononHumenvHas:
1. KanamnukoB H.II. ®usuka: uatepuer-rectupoanue 6a3zoBbix 3HaHuit / H.I1. Kanamuukos, H.M.
Koxesaukos. — CII6.: Jlans, 2009. — 160 c. [https://e.lanbook.com/book/172]
2. MackeBuu C.A. AtomHas ¢usuka: IIpakTukym mo pemieHuro 3amad: yuyeObHoe mocobue / C.A.
MackeBnu. — Muuck: Bemn  mk., 2010, — 455 c¢. [https://e.lanbook.com/book/65395]
http://biblioclub.ru/index.php?page=book_view&book id=235778
3. @pum C.D., Tumopera A.B. Kypc obmieii ¢pms3uku. B 3-x 1. T. 3. Ontuka. AtomHas ¢usuka. —
CII6.: U3a-Bo «Jlauby, 2007. — 656 c. [https://e.lanbook.com/book/419]
4. KanutonoB, 1. M. BBenenue B Qusuky siapa u dactull : YueO.mocobue s cTyna. gus. dax.
kinaccndeckux yHuepcuteroB / M. M. Kamutonos. - M. :Emutopman YPCC, 2002. - 384 c.
[https://e.lanbook.com/book/2189]
5. Nmxanos b.C., Kanutono .M., FOnun H.I1. Yactuie! u aromusie sapa. M.: Uza-so JIKU, 2007. —
584 c.[https://e.lanbook.com/book/59636]

8. [lepeuennb pecypcoB HHPOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM CeTH
«/HTepHeT», HeOOXOMMMBbIX JIJISI 0CBOEHHS UCIUILINHBI

DNEeKTPOHHO-OMOIMOTEUHBIE CHCTEMBI:

- OBC YuuBepcuTerckas O0uOnmoTeka oHaiiH, myThk goctymna http://biblioclub.ru;
- DBC «Znaniumy, myTs goctymna http://znanium.com/.

- OBC «Jlanby https://e.lanbook.com
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ITpodeccronanbuble 0a3bl JaHHBIX U HH()OPMAITMOHHBIE CTIPABOYHBIE CUCTEMBI:
- Web of Science, mytsaoctymna: http://webofscience.com;
- Scopus, myTh gocTyna: https://www.scopus.com;

- PUHLI, myts nocryma: https://elibrary.ru;

- CIIC Koncyanprantllintoc;

- AaHOTHpOBaHHas OubnHorpadguyeckas 6aza JaHHBIX KypHaIbHBIX cTateit MAPC.

9. OnucaHue MaTepuaIbHO-TEXHUYECKOH 0a3bl, HEOOXOAUMOI Il OCYLIECTBIEHUS
00pa3oBaTejILHOIO NMpolecca Mo JUCUUIINHE

HanmenoBanue | OCHAIIEHHOCTDH CHEeNHAJbHBIX OMENIEeHU 1 IlepeuyeHnb JTULIEH3UOHHOTO
CHENUAJBHBIX® | MOMENIeHNH I CAMOCTOATEIbHOU PadoThl NMPOrPaMMHOI0
NoMeleHHi 1 o0ecreyeHmsl.

NnoMeleHuit 1J1si PexBu3uTHI
CaMOCTOSITEeJIbH MOATBEPKIAIOLIEro

0ii paboThI JOKYMEHTA

Aymuropus a1 | CneunanusupoBaHHas MeOENb; MyJIbTUMEIUHHBIN WindowsPro 8.1

3aHATUN IIPOEKTOP; EPCOHATBHBIN KOMITBIOTED; SKPaH; (moctaBmuk OO0 Codrt-
JIEKIIMOHHOTO pabodee MeCTO MperoaBaTes; J0CKa MEIOBas; naift [IpoexTsl, 1oroBop

THUIIA, I'PYTIIOBBIX
n

yueOHO-HamIIHbIe TOCcOoOus, 0OeceunBaroIIme
HaISIIHBIE HJUTIOCTPAIAN; HAOOPBI

No50155/51P4393 ot
12.12.2014 r);

WH/IMBUIyaJbHbl | JIEMOHCTPALMOHHOTO 000PYI0BaHUS CB0o00s1HO

X KOHCYJIbTaluH, pacnpocTpaHsieMoe
TEKYILETO porpaMMHOE 00ecrieueHue:
KOHTPOJIS U LibreOffice (Tum nuueH3uu -
MPOMEXYTOYHOU GNU LGPL v3+)
arTecTaluuu

Aymuropus anst | CnenuanusupoBaHHast Mebellb; paboyee MecTo CrnenuansHoe

3aHATUI IperojaBaresis; 10cKka MeaoBas JMLIEH3UOHHOE
CEMHMHAPCKOI0 porpaMmHoe o0ecreueHue

THIIA, TPYIIIIOBBIX
u

HE HUCIIOJIB3YCTCA

VHAUBUyaTbHbI

X KOHCYJIbTalluH,

TEKYILETo

KOHTpPOJISL U

IIPOMEKYTOUHOU

arTecTalnuu

JlaGoparopust Criennanu3upoBaHHas MeOelTb; pabouee MECTO CrenipanbHOE
(;1aboparopust IIpENoJaBarelis; 10CKa MeJIoBasl. JIMLIEH3MOHHOE
MEXaHHUKHU U JIaGoparopHoe o0opyioBaHue: Becbl Bectdars; IIpOrpaMMHOE oOecrieueHue
OIITUKN), yCTaHOBKa JUIsl HCCIIEA0BaHUS KoJeOaHUH HE UCIIOJIb3YETCs
ToMeIeHue 11 | cBa3aHHbIx cucteM OMII-3; maremaTnaeckuid

XpaHEHUS U MasTHUK; KpyTHIbHBIN MasTHUK PIIM — 05;

00CITy>KUBaHUS MasTHUK OOepOeka; 3ByKOBOI reHeparop,

y4eOHOro SNIEKTPOHHBIN ocIiuIorpad; ONTUYECKU

000pyI0BaHUS MuKkpockortr; peppakrometp YPJI; caxapumerp CVY-

4; ycTaHOBKA JUIs U3y4EHUS MOJIIPU3ALIAN CBETA C
MOMOIIIBIO siprkocTHOTO TTpomeTpa OITITP-09;
unreppepomerp UTP-1 ¢ BakyyMHBIM TOCTOM;

OIITUYCCKas YCTaHOBKaA C IreIU-HEOHOBBIM Ja3epoMm;

naboparopHas ycranoBka «Kombiia HeroToHay;
JTUcTiepcuoHHbBIN pedpakromerp PIAY; Tepmomerp;
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BEChl TEXHUYECKHE C pa3HOBECAMU; HACOC
KomoBckoro; MaHoMeTp; MareMaTHueCK1il MasTHUK;
KpyTWiIbHBIN MassTHUK PIIM-05; KpyTUIIBHBII
MasiTHUK OMII-14; crekiistHHbBIN cOCya; BOASHON
MaHOMETp; HaCOC

TTomemenue mis
CaMOCTOSITEIIEHO
1 paboTHI
00yJaronmxcs

CrienmanusupoBaHHas Mebenb; padodre MecTa,
OCHAILIEHHBIE KOMITBIOTEPHOU TEXHUKOH C
BO3MOKHOCTBIO MOJIKITIOUEHUS K ceTu «HTepHe™ 1
o0ecreyeHrneM JI0CTyMa B AIEKTPOHHYIO
nH(pOPMALIMOHHO-00pa3oBatTenbHy0 cpeny KI'Y;
nemoHctpanonHas LCD-nanenb; mpuHTEpHI, B T.4.
OomnbIeopMaTHBIN U IBETHOW; cKaHepsl (popmarsl
A2 u A4); web-kamepbl; MUKPO(OHBI

Windows XP 1o jguneH3uu
OEM Software (mocTaBmuk
000 «CuctemubIit
HUHTErparop», 10roBop Ne 22
I'Kor 16.12.2016 1);

AUNBC «Mapk-SQL»
(mocraBmuk HITO
«Uudopm-cucremar,
norosop Ne 260420060420
ot 26.04.2006 r.);
LibreOffice (tum ymieH3un -
GNU LGPL v3+);

Google Chrome
(tumrnensun — BSD);
Adobe Reader Acrobat BC
(tumunensun — free)
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