AHHOTALIUA
mucuuruael b1.B.JIB.08.01 «CrnenuanbHble BOIPOCH aTOMHON (PH3UKN
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YpoBeHb — OakanaBpuar
Kypc3 Cemectp 5

O0beM TpyaoeMKOCTH: 2 3ayeTHble eAMHHUIBI (72 yaca, U3 HUX — 36 Yaca ayIUTOPHOMN
Harpy3ku: npakrudeckux 36 yacos, 4 ywaca KCP; 31,8 wacoB camocrositensHo# paboTer; 0,2 yaca
HKP).

eap TMCHMILIAHBI.

Jucuumnnuna «CrenuaibHble BOMPOCHl aTOMHON (PU3UKKY BXOIUT B OJIOK €CTECTBEHHO-HAYY-
HBIX JUCIUIUIMH, TPEIHA3HAYCHHBIX 1711 JOPMUPOBAHUSA Y YUAITUXCS €CTECTBEHHO-HAYYHOTO MUPO-
BO33PCHUS W TBEPABIX 3HAHWH O MPOIIECCAX W SBICHUSX, CBA3aHHBIX ¢ (PU3HMUECCKHMMU CBOHCTBAMHM
MUKPOMHPA U KBAHTOBBIMU SIBJICHUSIMUA Ha aTOMHO-MOJICKYJISIPHOM YPOBHE, HEOOXOIUMBIX IS TIO-
HUMAaHUS U UCIIOJIb30BAHUS B UHKEHEPHO-TEXHUYECKHUX pa3paboTKax. AKTyalbHOCTh AUCIUILTAHBI
«CrienaibHBIC BOIPOCH aTOMHOH (hM3HKW» 00yCIIOBIIEHA TPUMEHEHUEM 3HAHUN, YMCHHUHN ¥ HaBBI-
KOB, TIOJTy4YEHHBIX B IIPOIECCE €€ U3YUCHHUS, VISl U3yYEHUS JUCLIUILIINH U3 APYTUX OJIOKOB U yCIell-
HOT'O OCBOCHHUS CIICIIUAILHOCTH B IICJIOM.

VYuebnas qucuurnHa «CrienuanbHble BOPOCH! aTOMHOM (DU3UKK» CTaBUT CBOCH LENbIO H3y4e-
HUE (PU3NUECKUX CBOMCTB MUKPOMHpPA M KBAHTOBBIX SIBIICHHI HA aTOMHO-MOJICKYJIIPHOM YPOBHE.

3agauu AUCHMILINHBI

OcHOBHbIE 331a4l OCBOEHUS TUCLIUIIIINHBI:

— M3YYHTH IKCTIEPUMEHTAIBHBIE METOBI HCCIIEIOBAHNS BHYTPEHHETO CTPOSHHSI aTOMOB;

— paccMoTpeTh pusnueckue F3PQPEeKThl U SBIECHUS, 00YCIOBIEHHbIE, B OCHOBHOM, 3JEKTPOH-
HBIMH 000JI0YKaMHU aTOMOB M MOJIEKYJ;

— YCBOUTH OCHOBHbBIE MOHSATHUS BOJTHOBOM MEXaHUKHU U OCOOEHHOCTHU MOJX0/1a K U3YYEHUIO U
OTIMCAaHHUIO ATOMHBIX SIBJICHUH.

BocnuratenpHas 3a1ada 3aKirodaeTcs B GOPMHUPOBAHUU Y CTYJIEHTOB MPO(ECCHOHATBHOTO
OTHOIIEHHUSI K TIPOBEJICHUIO HAYYHO-UCCIIETOBATEIBCKUX U PUKIIAIHBIX padoT, B pa3BUTHH TBOpYE-
CKOM MHUIIMATUBBI U CAMOCTOSITEIbHOCTH MBILIUICHUS.

B pacmmpeHHbIi ciucok 00MMX 3a/1a4 TUCIUIUTHHBI BXOJIST CIISIYIONINE 3a/1auu:

— 0000WUMb U CUCMEMAMU3UPOBAMb 3HAHUS NO:

— COBPEMEHHBIM IPEJCTaBICHUSIM 00 aTOMHO-MOJIEKYJISIPHOM CTPOEHHMM Bellle-
CTBa, HKCIEPUMEHTAIbHBIM U TEOPETHUECKUM METOJaM HCCIIeIOBaHUS BHYTPEHHETO
CTPOEHHS aTOMOB U MOJIEKY;

— OCHOBHBIM 3aKOHaM, UJI€IM U MPUHIIUIIAM aTOMHOM (U3UKH; GU3NIECKUM (-
dexTam u sIBICHUSIM, 00YCIIOBJICHHBIM, B OCHOBHOM, JICKTPOHHBIMH 000JIOUYKaMH aTo-
MOB U MOJIEKYIT;

— Hayuums:

— C HayYHO! TOYKHU 3PEHHUS] OCMBICIUBATh U HHTEPIPETUPOBATH OCHOBHBIE T10JIO0-
KEHHSI aTOMHBIX U MOJICKYJISIPHBIX SIBIICHHIA;

— NMPUMEHATH MOJIy4YeHHbIE 3HAHUS AJIS PaBHJIBHON MHTEPIIPETAMN OCHOBHBIX
SBJIEHUN aTOMHOM (PU3UKU;

— HaJyIeXalM 00pa3oM OLIEHUBATh MOPAIKH (PU3MUECKUX BEIUYHH;

— WCTIOJTb30BATh MOJTYYCHHBIC 3HAHHS B PA3IMYHBIX 001aCTAX (PU3NIECKON HAYKH
U TEXHHKH,



— HaCTpamBaTh M IKCILTYaTHPOBATh IKCIIEPUMEHTAILHBIC TPUOOPHI ISl UCCIIE0-
BaHUS BHYTPEHHETO CTPOCHHUS aTOMOB;

— MPUMEHSTh UMEIOIINECS TEOPETUICCKIE 3SHAHUS JJIs TIPOBEACHUS U HCTOJIKOBA-
HUS SKCIIEPUMEHTOB;

— cihopmuposams.

— HaBBIKU MPUMEHEHUS OCHOBHBIX METOJIOB (DM3UKO-MATEMATHYECKOTO aHaJIH3a
JUTSL PEIICHUST KOHKPETHBIX 3a/1a4 (PU3UKH aTOMOB U MOJICKYIT,

— HaBBIKU (PU3UKO-MATEMATHIECKOTO MOJICITHPOBAHUS;

— YMEHHUE C TIOMOIIBIO aJeKBATHBIX METOJIOB OIICHHBATh TOYHOCTH M IMOTPEII-
HOCTh TEOPETHYECKUX PACYCTOB M IKCIICPUMEHTAIBHBIX U3MEPCHUH;

— HaBBIKH MPABUILHON KCIUTyaTaIlMl OCHOBHBIX MPUOOPOB U 000PYAOBaHUS CO-
BpEeMEHHOH (hU3UYECKOI J1ab0paTOpHH;

— HaBBIKU 00pa0OTKH U MHTEPIIPETHPOBAHUS PE3YIHTATOB IKCIICPUMEHTA;

— YMEHHE aHAJTU3UPOBATh (PU3MUYECKHUI CMBICI MTOJTYYCHHBIX PE3YJIbTaTOB.

Mecto mucuuniaunbl B cTpykrype OOII BO

Huctummmaa b1.B.JIB.08.01 «CrneruaibHbie BONPOCHI ATOMHOM (DU3HKW» BXOIUT B JIUCIIU-
rinHbI 110 BeIOopy b1.B.JIB Bapuatusnoit yactu b1.B 6moka 1. J{uctunmnst (Mmogaynun) b1 yuebnoro
IUIaHA.

JlucuuIiuHa JIOTUYECKU U COepKATeIbHO-METOAMUECKU CBA3aHa C JUCIHUILUIMHAMU MOJY-
neii «Maremarukay, «Obmas ¢pusukay, «O0mui Gusndeckuii mpakTUKym». it OCBOSHHSI TaHHOW
JTUCHUTUIMHBI HEOOXOAUMO BJIa/IeTh METO/IaMU MaTeMaTU4YECKOTO aHaln3a, aHAIUTUYECKON TeoMeT-
puH, JIMHEHHON anreOphl, pelieHneM aredpandeckux, U epeHInaTbHbIX H HHTETPATBHBIX yYpaB-
HEHUil; Teopun (PyHKUUH KOMIUIEKCHOTO MEPEMEHHOT0, TEOPUH BEPOSTHOCTEM U MaTeMaTH4eCKOU
CTaTHCTHUKH; 3HATh OCHOBHBIC (DM3MUCCKHUE 3aKOHBI, YMETh MIPUMCHITh MAaTEMATHUYECKUE METOJIbI U
dbuznyecKre 3aKOHBI ISl PEIICHUs MTPAKTUYECKHX 3a7au.

B pesynbrare u3ydeHus HaCTOSAIICH JUCIUTIINHBI CTYICHTHI TOJIKHBI TOJTYIHTh 3HAHUS, TME-
IOI[UE HE TOJBKO CaMOCTOSITEIbHOE 3HAaYeHHE, HO U oOecreynBarone 6a3oByl0 MOATOTOBKY IS
YCBOEHUS AUCITUTUTHH 0a30BOM U BapHaTHUBHOM yacTei 6110ka 1 «{uCuIuiinHb! (MOIYNIH)» Y4eOHOTO
TIaHa.

TpeGoBanus K YPOBHIO OCBOCHUS AHCHHMILINHBI
N3yuenne nanHOM y4eOHOU MUCHUIIIMHBI HAMpaBIeHO HA (popMUpOBaHUE y 00yUaIOMIUXCS
cnenyromux komnerenuuid: OIK-1, TTK-1.

No WNunexc | Conepxanue B pesynbrare u3ydeHnus yaeOHONW AMCHUIUIMHBI
g | KOMIE- | KOMMETEHIHH o0yyJaroImuecs JOJKHBI
TEeHIMU | (MK €€ YacTH) 3HATh yMeTh BJIaj1eTh
1 OIIK-1 | crtocoOGHOCTBIO K | — COBPEMEHHBIE | — €  HAy4HOH | — MeToJaMu
OBJIAJICHUIO 0a30BBIMU | MIPEICTABICHUS | TOUKU 3peHus | IpOBEICHUS
3HaHUSIMH B oOiactu | 00 aTOMHOM | OCMBICTIMBAaTh M | (pU3HUECKUX
MaTEeMaTHUKd U €CTe- | CTPOCHUHU Bellle- | HHTEPIPETHPO- UCCIIETOBaHUM
CTBEHHBIX HAayK, WX | CTBA, OCHOBHBIE | BaTb ~ OCHOBHBIE | U U3MEPEHUIL;
HCIOJIb30BaHUIO B | 3aKOHBI, UJEH M | IIOJOKEHUS aTOM- | —  HaBbIKaMU
npogeccuoHaIbHON MTPUHIIMIIBI HBIX SBJICHUM, | TIPUMEHEHUS
NeSITeIbHOCTH aTOMHON  (u- | OeHUBaTh  IO- | OCHOBHBIX Me-
3MKH, UX CTAHOB- | PSIAKM  (U3UYe- | TOA0B (hPU3UKO-
JIeHWe W pa3BU- | CKUX  BEJIMYMH, | MaTeMaTuye-
THE B UCTOPHUYE- | UCIOIB30BaTh MO- | CKOTO aHalIu3a
CKOIl mocieno- | IydeHHbIE 3HAHUS | JUIsl  PELIeHUs
BaTEJIbHOCTH, UX | B Pa3JIMUYHBIX 00- | €CTECTBEHHO-




Maremaruye-
CKO€ OIHCaHHE,
TEOPETHYECKOE
UCCIIEJOBaHUE U
MPaKTHYECKOe
UCIIOJIb30BAHUE;
— COBPEMCHHBIC
MeTO/IbI (PpU3HKO-
MaremMaTHJe-
CKOTO  MOJIENHU-
pOBaHUS M TEO-
PETHUYECKOrO UC-
CIICIOBaHUS  SIB-

JAeHUN  (QU3MKK
aTomMa, METO/BbI
HaOIOCHUS

aTOMHBIX sIBJIE-
HUM, UX DIKCIIe-
PUMEHTAJILHOE
HCCIEI0BaHNE U
MIPAaKTUYECKOE
HCIIO0JIb30BaHUC;

nacTax  pusnue-
CKOU HayKH U TE€X-
HUKU;

— B IIPAKTUYECKON
JeSITeIbHOCTH
MPUMEHATh  3Ha-
HUA O (dusude-
CKMX CBOMCTBax
O00OBEKTOB U sIBJIE-
HHM T4 CO3AaHus
TUIOTE3 U Teope-
TUYECKUX  MOJIe-
Jed, TPOBOJUTH
aHaJIU3 TPaHUI] UX
MPUMEHUMOCTH;
— TPUMEHATH OC-
HOBHBIE  METOJIbI
¢usnko-mMaTema-
TUYECKOIO0  aHa-
au3a s pelie-
HUS €CTECTBEHHO-
HAy4YHBIX 3a7a4 U
(bu3n9IecKoro Mo-
NENUPOBaHUS B
MIPOU3BOJICTBEH-
HOM MPaKTHKE;

— IPUMEHSITh UME-
IOLIUECS] TEOPETU-
YECKUe  3HaHUS
JUTSI TIPOBEJICHUS U
HCTOJIKOBAHUS
3KCHEPUMEHTOB;
— HaAcTpaWBaTh M
JKCILTyaTUPOBATh
AKCTIEPUMEHTAJIb-
HbIe TPUOOPHI 715
HCCIIEIOBaHUS
BHYTPEHHETO
CTPOCHHUSI AaTOMOB;
— C TIOMOIIBIO
aZICKBaTHBIX Me-
TOJOB OLIEHUBATh
TOYHOCTb U TIO-
I'PEUIHOCTh TEOPE-
TUYECKHX pacye-
TOB U U3MEPECHUH,
aHAJIM3UPOBATH
busznueckuit
CMBICT TOJIy4E€H-
HBIX pe3YyJIbTaTOB.

HaYYHBIX
Aad;

—  HaBBIKaMH
00paboTku U
UHTEPIPETH-
poBaHmsI  pe-
3yJbTaTOB (u-
3MKO-MaTeMa-
TUYECKOTO MO-
JISITUPOBAHMSI,
TeopeTHye-
CKOTO pacyera
Y DKCIIEPUMEH-
TaJbHOTO HC-
CIICZIOBAHMUS;

3a-




2 IK-1 CIIOCOOHOCTBIO TIOHH- | — MPUHIUIIBI | — TPUMEHSTh CO- | —  HaBBIKAMU
MaTh TPHUHIMIBI pa- | yCTPOMCTBA ¥ | OTBETCTBYIOUINE | IPABHIBLHOM
00TBl U METOIbI 3KC- | QYHKIHMOHUPO- | METOJBI MPOBEe- | IKCIUTyaTalluu
TUTyaTalliyl COBPEMEH- | BaHHsI JKCHEpU- | HUS (DU3MYECKHX | OCHOBHBIX
HOM parod3IeKTPOH- | MEHTaJIbHBIX UCCIIEIOBaHU U | IpuboOpoB U
HOW M ONITHYECKOH arl- | mpuOOpoB  JUIs | U3MEPECHMUIA; 000pyaOBaHUs
naparypsl ¥ 000py0- | MCCIeI0BaHuUs — IIPUMEHSTh UMe- | COBPEMEHHOI
BaHUs BHYTPEHHETO IOIIUECS TEOPETH- | (PU3HUECKOM

CTpPOGHHMSI aTo- | YUeCKHe  3HaHMs | JabopaTtopuu;
MOB. JUTSI IPOBEJICHUSI M | —  HaBBIKAMU
UCTOJIKOBaHUS o0paboTku U
JKCIIEPUMEHTOB; | HHTEPIPETH-
poBaHusl  pe-
3yJIBTAaTOB 3KC-
MEePUMEHTA;
—  HaBBIKaMU
MPUMEHEHUS
MOJTY9E€HHBIX
TeopeThde-
CKUX 3HaHHUU
VIS pEIICHHUS
MPUKIATHBIX
3ajad.
OcHoBHbBIE pa3aesibl JUCIHUIIIHHBI:
KonnyecTBo yacos
Ne HaumenoBanue pa3aenos (Tem) AymuTopHas Bf:;ﬁjf
n/m Bcero pabota KCP
pabora
J | 113 | JIP CPC
1 |BBegenue B aToMHYIO (QU3UKY 5,8 2 3,8
2 |Ilmanerapuas Mmojaens atoma Pesep- 8 4 4
¢dopna—bopa
3 |[KopmyckyisipHO-BOTHOBOH JTyaJIi3M 6 2 4
4 |OcHOBBI KBAaHTOBOM T€OpUHU 8 4 4
5 |Ypasuenus lllpeaunrepa u kBaHTOBas 14 8 9 4
TEOpHs aTOMa BOJIOPOJIa
6 |MHOro31eKTpOHHBIE aTOMBI 8 4 4
7 |ATOM B 10JI€ BHEIITHUX CHJT 8 4 4
8 |lIpunnun [Maynu u sneKTpoHHAsS KOHU- 14 8 9 4
T'yparwsi aTOMOB
HToro mo gucuuIinHe: 71,8 36 4 31,8

KypcoBblie padoThbl: HE TPEeTyCMOTPEHbI

(I)opMa MPOBECACHUA AaTTECTAIMHU IO JUCHUIIJIMHE: 3a4€CT

OcHoBHasi iMTEpaTypa:




1. AtomHas pusuka: yuebHo-MeTonudeckoe nocooue / [A.I1. bapkos, B.C. Jopom, B.E. JIbi-
ceHko u ap.]|; M-Bo oOpazoBanus u Hayku Poc. ®eneparnuun, Kybanckuii roc. yH-T. — KpacHomap:
[KyOanckuii rocynapctBeHHblit yausepcurert], 2016.

2. DneKTpoHHBIN Kypc «Pur3uka aTomay (BKIOUYaeT B ce0s: 1) 2JIeKTpOHHBIN KypcC JISKITUi; 2)
KOHTPOJIBHBIE BOITPOCHI TI0 pa3jieiaM yueOHOro Kypca; 3) MpakTUYecKue 3aJaHus 1o pasjienam y4ueo-
HOTO Kypca; 4) TeCThlI 10 pa3zienaM y4eOHOro Kypca); pexkuM JoCTyma:

http://moodle.kubsu.ru/

3. Uponos N.E. KBanTtoBas ¢usuka. OCHOBHBIE 3aKOHBI: yueOHOE IMocodue [ DIIeKTPOHHBII
pecypc]: yae6. mocobue — DnekTpoH. aaH. — MockBa: M3natenbcrBo «Jlaboparopus 3Hanuii», 2017.
— 261 c. — Pexxum pocryma:

https://e.lanbook.com/book/94103

4. Uponos WN.E. 3amaun mo oOmieit ¢pusuke [DAEKTPOHHBIA pecypc]: yueOHOe mocooue s
By30B / ponos, U.E. — 11-e u3n. — M.: Jlaboparopust 3Hanwmii, 2017. — 434 c. — Pexxum gocrymna:

https://e.lanbook.com/book/94101

5. CasenbeB U.B. Kypc dusuku [ DnexkTpoHHsIi pecypce]: yaeoHoe mocobue: B 3 T. T. 3: Kpan-
TOBas onTuka. AtomHas ¢pusuka. Pusnka TBepAoro tena. Gusnka aTOMHOTO siipa U JIEMEHTaPHBIX
yactunl / CaenseB U. B. — CII6.: Jlanp, 2018. — 308 ¢. — Pexxum mocryma:

https://e.lanbook.com/book/98247#authors

Astop PII/; [TpoxopoB B.II., kana. ¢us.-MaT. HAYK, IOIEHT
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