AHHOTALUSA
muctumuinHel b1.65.21.05 «®usnueckuii npakTukyMm. AToMHAst pu3uKar»
Hamnpasnenue noaroroku 11.03.05 DnexTpoHrKa 1 HAHOAJIEKTPOHUKA
Hampasnennocts (poduis) moAroroBku « HaHOTEXHOIOTHH B JIEKTPOHUKEY
YpoBeHb — OakanaBpuar
Kypc2 Cemectp 4

O0beM TPyA0eMKOCTH: 2 3a4eTHBIX eauHmIl (72 4yaca, u3 HUX — 32 4aca ayJIuTOPHOHN Ha-
rpy3ku: taboparopusix 32 yaca; MKP — 0,2 gaca; camocTosTensHoi pabotsr 39,8 yaca).

eanb AMCHUNJIMHBI

Juctumummza «b1.5.21.05 «®usnueckuii npakTukyM. AToMHas (pu3nKa» BXOAUT B OJIOK ec-
TECTBEHHO-HAy4YHbIX TUCLMIUIMH, IpEeJHa3HAUYCHHbIX U1 (POPMUPOBAHUS Y yUaIUXCS €CTECTBEH-
HO-HAYYHOTO MHUPOBO33PEHUS M TBEPIBIX 3HAHUI O Mpoleccax U sIBICHUSX, CBA3aHHBIX C (pusmuye-
CKMMH CBOMCTBAaMHU MUKPOMMpPA M KBAHTOBBIMU SIBJICHUSIMM Ha aTOMHO-MOJIEKYJISIPHOM YpOBHE, HE-
00XOJMMBIX JJi1 MOHMMAaHUS U UCIOJb30BAaHUS B MHKEHEPHO-TEXHUUECKUX pa3padoTkax. AKTY-
QJIBHOCTh JUCUUIUINHBI «Du3nueckuil npakTukyM. AToMHast pu3mnkay» 00yciIOBIeHAa IPUMEHEHUEM
3HaHWUM, YMEHUN U HABBIKOB, [TOJIyUEHHBIX B IIPOLIECCE €€ U3YUEHUs, /IS U3YUYECHUS AUCLMILINH U3
Jpyrux OJIOKOB U YCHEIIHOTO OCBOCHMSI CIIELIMAIBHOCTH B LIEJIOM.

VYueOHas quctuiuimHa «OU3HUecKuil TpakTUKyM. ATOMHAs (PM3HKa» CTaBUT CBOECH IIENBIO
u3y4yeHHue (pU3NUecKUX CBOMCTB MUKPOMHUPA U KBAHTOBBIX SIBJICHUI HA aTOMHO-MOJIEKYJIIPHOM YPOBHE.

3agauu AUCHMILINHBI

OcHOBHbIE 337]a4U OCBOEHUS JUCUUTUIHHBIL:

— M3YYHTh IKCTIEPUMEHTAIBHBIC METOBI HCCIIEJOBAHNS BHYTPEHHETO CTPOCHHSI aTOMOB;

— paccMoTpeTh dusndeckue 3PEKTh U SABICHUS, 00yCIOBICHHBIC, B OCHOBHOM, JJICKTPOH-
HBIMH 000JIOYKaMU aTOMOB M MOJIEKYJ;

— YCBOWTH OCHOBHBIE TIOHSTHS BOJTHOBOM MEXaHWKH U OCOOCHHOCTH TOJX0/1a K H3YyYECHHUIO U
OTHMCAHUIO AaTOMHBIX SIBICHUH.

BocnuratenpHas 3amada 3aKir09aeTes B QOPMHUPOBAHUH Y CTYJIEHTOB MPO(EeCCHOHAIBHOTO
OTHOILIEHHS K MPOBEJCHUIO HAyYHO-UCCIIEI0BaTEIbCKUX U MPUKIIAJHBIX paboT, B pa3BUTHH TBOpYE-
CKOW WHUIIMATUBBI U CAMOCTOSITEIIHHOCTH MBIIILICHHUSL.

B pacmmpenHsbli criucok o0IMX 3a/1a4 JUCHUIUIMHBI BXOJAT CIeIyIOIIUe 3a/1auu:

— 0000WuUMb U CUCMEMAMUUPOBAMb 3HAHUSL NO:

— COBPEMEHHBIM IPEICTaBICHUSAIM 00 aTOMHO-MOJIEKYJIIPHOM CTPOEHUH Bellle-
CTBa, DKCIEPUMEHTAIBHBIM U TEOPETHUYECKUM METOJaM HCCIICOBAaHUS BHYTPEHHETO
CTPOEHUS aTOMOB U MOJIEKYII;

— OCHOBHBIM 3aKOHaM, WJESIM W TIPUHIMIIAM aTOMHOW (U3WKH; (PHU3HYECKHM
apdexTamMm U SBIECHUSIM, OOYCIOBIECHHBIM, B OCHOBHOM, 3JIEKTPOHHBIMH 00O0JIOUKAMHU
aTOMOB U MOJIEKYIT,

— Hayuumo:

— C HAYYHOH TOYKH 3pEHHUS OCMBICIIMBATh U MHTEPIPETHPOBATH OCHOBHBIE T10-
JIOKEHUS] aTOMHBIX ¥ MOJICKYJISIPHBIX SIBICHUN;

— NMPUMEHATH TOyYEeHHBIE 3HAHUS /IS IPABHIILHONW MHTEPIIPETAIIH OCHOBHBIX
SIBJICHUI aTOMHOU (PU3UKHU;

— HaJUIeXAIIM 00pa3oM OIIEHUBATH MOPSAIKH (PH3HMUECKUX BEITHYNH;

— HCTIOJIB30BaTh MOTYYEHHBIEC 3HAHUS B PA3IMYHBIX OOJIACTIX (PU3MUECKON Hay-
KW U TeXHUKH;

— HacTpauBaTh M IKCIUTyaTUPOBAaTh SKCIIEPUMEHTAIbHBIE MPUOOPHI AJIS UCClie-
JIOBaHUSI BHYTPEHHETO CTPOCHHS aTOMOB;

— MPUMEHATh UMEIOLIUeCs TEOPETUUECKUE 3HAHUS [l IPOBEIEHUS U UCTOJIKO-
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yueOHOro IJIaHa.

BaHUs DKCIIEPUMEHTOB;
— chopmuposamy:

— HaBBIKM NMPUMEHEHHSI OCHOBHBIX METOJIOB (PM3UKO-MAaTEMATHUECKOTO aHAIIN3a
JUTSL PEIICHUsT KOHKPETHBIX 33/1a4 (PU3UKU aTOMOB U MOJICKYIT,
— HaBBIKU (PU3UKO-MATEMATUYECKOTO MOJCITUPOBAHHUS,
— YMEHHE C TIOMOIIbIO aJeKBATHBIX METOJOB OIICHWBATh TOYHOCTh W IOTPEIII-

HOCTb TEOPETHYECKHUX PACUETOB U IKCIIEPUMEHTAIbHBIX U3MEPEHUI;

— HaBBIKM NPABUIBHOM SKCILTyaTallkd OCHOBHBIX HPUOOPOB M 00OPYIOBaHHUS
COBpPEMEHHOM (hru3nyeckoit 1abopaTopuu;
— HaBBIKK 00PaOOTKH U MHTEPIPETUPOBAHHS PE3yIbTATOB IKCIICPHMEHTA,;
— YMCHHUC aHAJIU3UPOBATH (bI/ISI/I‘-IeCKI/If/'I CMBICJI TIOJTYYCHHBIX PC3YJIbTATOB.

Mecto aucunmimnsl B ctpykrype OOII BO
Hucrunmaa b1.5.21.05 «®usnveckuii nmpakTukyM. AToMHas (u3uka» BXOJIUT B BapHa-
TUBHYIO YacTh b1.B 6moxka 1. lucuummuast (Moaynu) b1 yuebHoro miana.
JlMcUUIUIMHA JIOTUYECKU M COJIepKaTeIbHO-METOANYECKH CBS3aHa C JAUCLUILUIMHAMU MOJY-
neii «Maremarukay, «Obmas ¢pusnkay, «O0mmid Gpusnyeckuii mpakTUKyM». [1Ji1 0OCBOEHUS TaHHON
JUCLUITIIMHBI HEOOXOAUMO BJIAJIETh METOJJAMU MaTEMaTUYECKOI0 aHalIN3a, aHAJIMTUYECKON T'eoMeT-
pUM, JHHEHHOW anreOphl, pelieHueM anredpandeckux, AudQepeHnrnanbHbIX W HWHTETPATbHBIX
ypaBHEHMI; Teopuu (QyHKIMIA KOMILIEKCHOTO NIEPEMEHHOI0, TEOPUH BEPOSITHOCTEN U MaTemMaTuye-
CKOM CTaTHCTUKH; 3HATh OCHOBHBIC (DU3MUYECKUE 3aKOHBI, YMETh MPUMEHATh MaTeMaTHYECKHE Me-
TOJIbl U (PU3UYECKUE 3aKOHBI JUI PELICHUS IPAKTUYECKUX 3a/1a4.
B pesynbprare m3yueHHs] HACTOSAIIEH MUCIMILIMHBI CTYIEHTHI JOJDKHBI MONYYUTH 3HAHMS,
UMEIOILME HE TOJBKO CaMOCTOSATENIBHOE 3HaueHHe, HO U obecnednBaroniye 0a30BYyI0 MOJATOTOBKY
JUIsL YCBOEHUS JUCHMIUIMH 0a30BOMl M BapuaTuBHOM yacted Onoka 1 «J/lucuumimuel (MOZYIH)»

TpeGoBaHus K yPOBHIO OCBOEHHS TUCHUILINHBI

N3ydyenne nanHoW y4eOHON AMCUUILIMHBI HAMpPaBIeHO Ha POPMHUPOBAHUE Y O0yUYAIOIIUXCS
caenyromux komrerenmuii: OIMK-1, OITK-5.

No HNupexc Conepxanue B pesynbpTare uzydeHus: yueOHOM AUCIUTUIMHBI

n/ | KOMIETeH- KOMIIETEHINH 00yyaromuecs 10JKHbI

v} 1007078 (nmm e€ yacTn) 3HATH yMeThb BJIa/1eTh

1 | OIIK-1 CIOCOOHOCTHIO —  COBpPEMEHHBIC | — C HAYYHOM TOY- | — METOJAMH TIPO-
UCMOJNb30BaTh B | MPE/ICTaBICHUS KA 3peHus oc- | BeieHus (usnye-
npodeccuonanp- | 00 aTOMHOM | MBICIIMBaTh U MH- | CKUX MCCIIEJ0Ba-
HOW  JIeATEeNbHO- | CTPOGHUM  Belle- | TepIpeTupoBaTh | HUH M HU3Mepe-
ctu 0a3oBBIe €c- | CTBa, OCHOBHBIC | OCHOBHBIC IIOJIO- | HUH;
TECTBEHHOHAy4- | 3aKOHBI, HUJCH U | )KEHHUS aTOMHBIX | — HaBBIKAMH TPH-
HBIC 3HAHWS, | IPUHIUINBI aTOM- | SIBJICHUH, OIEHU- | MCHEHHUST OCHOB-

BKJIIOYAs 3HAHUS
0 TIpeaMeTe W
00BEeKTax u3yue-
HUS, METOAAX HC-
CJIeZIOBaHUs, CO-
BPEMEHHBIX KOH-
HEeNuusx, JOCTHU-
KEHHUAX M Orpa-
HUYEHUSX  ecTe-
CTBEHHBIX HAayK

HOW (U3HMKH, HX
CTaHOBJICHUE U
pa3BUTHE B HCTO-
pUYECKOM ITOCIIe-
JI0BaTEJIbHOCTH,

WX MaTeMarude-
CKO€  OIIUCAHUE,
TEOPETHYECKOe

UCCIIeIOBAaHUE U
MPAKTHYECKOE

BaTh MOPSAKH QH-
3MYECKHX  BEJH-
YUH,  HCIOJb30-
BaTh TOJYYCHHBIC
3HaHUS B pas3iny-
HBIX obmacTsax
¢usnyeckoil Hay-
KW U TEXHHKH,

— B IIPAKTUYECKOU
JeSITeTbHOCTH

HBIX METOJIOB (u-
3UKO-
MaTeMaTHYCCKOrO
aHaJm3a Uil pe-
IICHUS eCTeCT-
BEHHOHAYYHBIX
3a]a4;

— HaBBIKAMU 00-
paboOTKH U UHTEp-
TIPETHPOBAHS
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HCIIOJIb30BaHNUE; MPUMEHTh  3Ha- | pe3yJbTaToB (Qu-
HUS O (usuue- | 3uUKO-
CKMX CBOHCTBaX | MAaTEMaTH4E€CKOTO
O00BEKTOB U SIBJIE- | MOJCIMPOBAHMUS,
HUU JUIS1 CO3JJaHuUsl | TEOPETUYECKOrO
TUIIOTE3 M TEOpe- | pacyera M DKCIe-
TUYECKUX MOJE- | PUMEHTAIIBHOTO
Jel, TPOBOAUTH | UCCIEAOBAHUS;
aHaJIM3 TPaHULl UX
MIPUMEHUMOCTH;
— INPUMEHATH CO-
OTBETCTBYIOLIHE
METO/bl TIPOBEJE-
HUS  (PU3HUECKUX
WCCIENOBAaHUN U
U3MEPEHU;

OIIK-5 CITOCOOHOCTBIO —  COBpPEMEHHBIC | — MPUMEHSITh OC- | — HaBBIKAMHU Ipa-
UCIIOJIB30BAaTh MeTOoAbl  (U3UKO- | HOBHBIE METObI | BUJIBLHOM JKC-
OCHOBHBIC TIpHe- | MATEMAaTHIECKOro | GpusuKo- IUTyaTallUk  OcC-
MBI 00paGOTKH ¥ | MOACTMPOBAHHSA M | MATEMAaTHYECKOrO | HOBHBIX pubo-
NPeICTABICHHS TEOPETUYECKOIO aHaiM3a JUisl pe- | poB U 00opyno-
SKCTIepHMeHTaTp- | MOCIEAOBAHMS JB- | NIEHHS  E€CTECT- | BaHWA COBPEMEH-
HBIX TAHHBIX JeHUH (GU3MKKU | BEHHOHAYUYHBIX HOU  (pusmueckoi

aToMa,  MeToAbl | 3a1a4 U (uzmde- | mabopaTopuu;
HaOIOCHUS CKOTO MOJIEJIMPO- | — HaBbIKaMH 00-
aTOMHBIX  SIBJe- | BAHUA B TPOU3- | paOOTKU M HHTEP-
HUW, UX DKCIIEpU- | BOJCTBEHHOU [IPETUPOBAHUSA
MEHTQJIBHOE  UC- | IPAKTHKE; pE3yJIbTaTOB IKC-
CJIEIOBAaHHE u|-— INPUMEHSTH | IEPUMEHTA;
IIPaKTUYECKOE UMEIOIINECS] TEO- | — HaBbIKAMU MpH-
HCIIOJIb30BAHNUE; peTHudecKkue 3Ha- | MEHEHUs  IONy-
— MPUHLUIIBI yCT- | HUS JJI MPOBEJE- | YeHHBIX TEOPETH-
poiicTBa U (YHK- | HUSI U UCTOJIKOBA- | YECKUX  3HAHUU
LUOHUPOBAHUS HUS DKCIEPUMEH- | s peleHus
JKCIIEPUMEHTAJIb- | TOB; NPUKIAIHBIX — 3a-
HbIX  NpUOOPOB | — HACTpauBaTh W | Jad.
JUIL ~ UCCIIE0BA- | DKCILTyaTUpPOBATh
HUS BHYTPEHHETO | 3KCIIEpUMEHTAJIb-
CTPOEHUS aTOMOB. | Hbl€ MPUOOPHI A

HCCIeN0BaHUs

BHYTPEHHETO

CTPOEHHUS aTOMOB;

— MIPUMEHSATD

HMEIOIIHECST TeOo-
peTuyeckue 3Ha-
HUSI 7151 TIPOBEJIE-
HHSI U MCTOJIKOBA-
HUSI DKCTIIEPHUMEH-
TOB;

— ¢ TNOMOUILIO
aJCKBAaTHBIX Me-




TOJIOB OLICHUBATH
TOYHOCTh U TIO-
IPEIIHOCTh  TEO-
pETHYECKHX pac-
4eTOB M H3Mepe-
HHM, aHaJIU3UpPO-
BaTh (HU3UYCCKUN
CMBICIT TIOJy4EH-
HBIX PE3yJIbTATOB.

OcHoBHBIE pa3ieabl JUCHUILITHHbI:

KosmgectBo yacoB
Ne HaumenoBanue pa3zaenos (Tem) AT B;I(?[?I}{,f;
/11 Bcero pabora KCP
pabora
J | 113 | JIP CPC
1 |BBexnenue B arToMHYIO (pU3HKY 11,8 4 7,8
2 |[Inanerapnas mozaens aroma Pesepdop-
16 8 8
na—bopa
3 |YpaBuenus Llpenunrepa u KBaHTOBas 16 3 8
TEOPHs ATOMa BOJIOPOJIa
4 |IMHOT03JEKTPOHHBIE aTOMBI 16 8 8
5 |OnTuyeckrie KBAHTOBBIE T€HEPATOPbI 12 4 8
HUroro no gucuunjinne: 71,8 32 39,8

[Tpumeuanue: JI — nexuuu, [13 — npaktuyeckue 3ansatus / cemunapsl, JIP — nabopatopHsie
3ansaTusi, CPC — camocrositensHas padota cryaenta, KCP — KOHTpoib caMocTOSITeIbHON paboTHI.

KypcoBblie padoThbl: HE TPEeTyCMOTPEHbI
®opma npoBeeHUA ATTECTALUM MO AUCHUIINHE: 3a4ET

OcHoBHas1 JIuTepaTypa:

1. Aromnas ¢usuka: yue6Ho-Meroanyeckoe nocodue / [A.Il. bapkos, B.C. lopom, B.E.
JIsicenko u ap.]; M-Bo oOpa3oBanus u Hayku Poc. @enepannu, Kybanckuit roc. yH-T. — KpacHo-
nap: [Kybanckuii rocygapcTBeHHbIH yHuBepcuteTt], 2016.

2. DnexTpoHHBIH Kype «Pu3nka aToMa» (BKJIIOYaeT B ceOsi: 1) 3JIeKTPOHHBIN KypC JEKIUH;
2) KOHTpPOJbHBIE BOMPOCH MO pa3fesiaM yueOHOro Kypca; 3) mpakTHUecKue 3aJaHus Mo pa3zeliam
yaeOHOro Kypca; 4) TeCThl 1o pasjiejiaM yueOHOTO Kypca); pexKuM J0CTya:

http://moodle.kubsu.ru/

3. Uponos N.E. KanToBas ¢usnka. OCHOBHBIE 3aKOHBI: yu4eOHOE 1Mocooue [ DIeKTPOHHBII
pecypc]: yueb. mocobue — DnekTpoH. maaH. — MockBa: U3nmarenbctBo «Jlaboparopus 3HaHUN,
2017. - 261 c. — Pexxum jgocryma:

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

4. CapenbeB U.B. Kypc ¢msuku [DnekrpoHHBIH pecypc]: yueoHOe mocobue: B 3 T. T. 3:
KBanrtoBas ontuka. AToMHas ¢usuka. Gusnka TBepaoro teia. Gu3nka aTOMHOTO siipa U dJIEMEH-
tapHbix yacTull / CaBenbes U. B. — CII6.: Jlanb, 2018. — 308 c. — Pexxum gocrymna:

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

Astop PII/I: _ Axosenko_H. A.
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