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1 ]_le.]'ll/l H 3aJa4Y1 OCBOCHUA JUCHHUITIJIMHbI

eanb (eaH) OCBOCHMS JUCIATUIMHBI:
OcBoenue xkommerennuu OIIK-1 B mporecce 00ydeHuss ocHOBaM aTOMHOM (PU3UKH M (POPMHUPOBAHUE
y CTYAEHTOB IIEJIOCTHOI'O IPEJICTAaBIEHUS O SBICHUAX M Ipoleccax, OTHOCAIMXCA K JAAHHOMY pasleiy

¢bu3uKy.
3agaun:

I/I3yquHe METOJIOB MCCIICAOBAHUSA CBOMCTB aTOMa M aTOMHBIX IponecCoB, OCHOBHBIX MOHATUN U
3aKOHOB aTOMHOM (1)I/I3I/IKI/I, a TaK¥XeE HpI/IO6p€TCHI/Ie HAaBBIKOB PCIICHMU 3aa4 110 HaHHOﬁ JHUCHUIIIINHE.

2 MecTo UCHUILUINHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOrpaMMbl

JucnurnmuHa oTHOCUTCS K 6a30Boi yactu 0s1oka J1 «/{ucturmmnabl (MOTyIn )»

[IpepexBu3uthl muctmiuiaabl: b1.J[.b.1 @uiocogusa, b1 J.F.13.1 Mamemamuyeckuii anaius,

b51.]].B.13 Xumus

[ToctpexBuzutel aucuurumnbl: b1./{.5.20 ®Duzuka adpa u snemenmapuvix uyacmuy, b1.J[.5.26
Qusuka meepooco mena, b1.J[.B.2 Cneyuanvnoii ¢usuveckuii npaxmuxym, bI1J[.B.3 Maenumnas
penaxkcayus. u memoowvl paouocnekmpocxkonuu, b1.J[.B.12 Obwuii ¢usuveckuti npaxmuxym, bB2.11.B. V.1

Osznaxomumenvuas npakmuka

3 TpeGoBanus k pe3yjabTaTaMm 00y4YeHUs M0 TUCHUILINHE

[Tpornecc n3yyeHHs TUCUUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB 00yUCHHUS

Ko u HaumeHnoBaunue
dbopMUpyeMBbIX KOMIETSHIIHIA

Ko u nHaumeHnoBaunue
WHJIMKATOPa JOCTHKEHUS
KOMIIETEHIIUU

[Inanupyembie pe3ynbTaThl 00YUSHHS 10
JUCLUIUIMHE, XapaKTePU3YIOLLNE dTallb
(hopMUPOBAHUS KOMITETSHITHIA

OIIK-1 Cnoco0OeH npuMeHsTh
0a30Bble 3HaHUS B 001acTU
¢bu3uKN ¥ painoPU3NKHI U
UCTIOJIB30BATh MX B
npodeccnoHanbHOM
JESTeTbHOCTH, B TOM YHUCIIE B
cdepe negarorn4eckoi
JeSTeTbHOCTH

OIIK-1-B-1 3HaeT ocHOBHBIE
TTOHSTHSI M 3aKOHBI (PU3UKH U
JPYTUX €CTECTBEHHBIX HayYK,
METO]IbI MATEMATHIECKOTO
aHalM3a, anredpbl U TeOMETPHUH
OIIK-1-B-2 Ymeer pemath
CTaHJIapTHbHIE
npodeCcCuOHAbHBIC 3a/1a4H C
pUMEeHEeHHeM (hU3UKO-
MaTeMaTHYECKHUX U
€CTeCTBEHHOHAYYHBIX 3HAHUH,
METOJIOB HAYYHOT'O aHAIH3a U
MOJIETTUPOBAHUS

OIIK-1-B-3 Bnaneer HaBBIKaMHU
TEOPETUYECKHUX U
IKCITEPUMEHTATLHBIX
UCClieIoBaHMi B cdepe
npodecCuoHATBHON
JeSITeIbHOCTH

3HATB:

- OCHOBBI KBAHTOBO-MCXaHUYCCKUX IIPEACTAB]|
HUM O CTPOCHHUU aTOMA,

- OCHOBHBIC 3KCHepI/IMeHTaJ]LHI)Ie JAaHHBIC O
CTPOCHUHN aToma,

- SIBJICHUS MUKPOMMUDPA,

- OCO6€HHOCTI/I CHEKTPOB OJJHOIJICKTPOHHBIX K
MHOFOSHCKTpOHHBIX aTOMOB.

Ymerhb:

- HpI/IMeHHTB TeOpeTI/I‘-IeCKI/Ie 3HAHUA K pe-
MICHUIO NPAaKTUYCCKUX 3a/1ay.

Baajaers:

- HaBBLIKAMH HCIIOIL30BaHUA 0a30BBIX
3HAHUH B 001aCTH MAaTEMATUKU U
€CTECTBEHHBIX HayK B

PO ECCHOHATBHON JIEATETHHOCTH

OIIK-2 CriocobeH mpoBOAUTD
HKCIEepUMEHTAIbHbIE U
TEOpPETHYECKIE HAyIHBIE
ucclie10BaHus 00BEKTOB,
CHCTEM H ITPOIIECCOB,

OIIK-2-B-3 NmMeer HaBBIKA
MPOBEACHUS HKCIIEPUMEHTOB 10
3aJJaHHOU METOIUKE U aHaIn3a
UX Pe3yJIbTaTOB

3HaTh:

OCHOBHBIE€ HAYYHBIE METO/IbI
TEOPETUYECKOTO U SKCIIEPUMEHTAIBHOTO
UCCJIEIOBAHMS 0OBbEKTOB, TIPOIECCOB U
SIBIICHUH Y Me€Th:




Kox n HaumeHoBanue [Tmannpyemsble pe3yipTaThl O0OYYEHUS 10
Koxa u HaumeHoBanue A py pesy. y4

. WHJIUKATOPa TOCTHKEHHS JTUCLUIUIMHE, XapaKTePU3YIOIINE HTAITbI
bopMUpyEeMBIX KOMITETCHIIUH .
KOMITETCHIIUH ¢dbopMupOBaHKS KOMIETEHINI
o0OpabaTtbIBaTh U IIPOBOAUTH U3MEPEHUS 10 3aJaHHOU
MPEACTaBIIATH METOJINKE

OKCIICPUMCHTAJIbHBIC JTAHHBIC

4 CTpyKTYpa H coJepkaHue JUCUUIIHHbI
4.1 CTpykTypa 1M CUHIIIHHBI

OO0mmas TpyA0eMKOCTh JUCIUIUIMHBI COCTABIISIET 4 3a4eTHBIC eAMHUITBI (144 akaeMUUecKrX Jaca).

TpynoeMKoCTb,
Bun paboter aKaJIeMUYECKHUX YacOB
5 cemectp BCETO
OO0masi TPy10€MKOCTh 144 144
KonTakTHas padora: 51,25 51,25
Jlexmum (J1) 34 34
ITpaktryeckue 3ansatus (I13) 16 16
Koncynpranuu 1 1
ITpomesxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25
CamocTrosiTesibHasi padora: 92,75 92,75
- camono020mosKka (npopabomka u nosmopeHue 1eKYUOHHO20 Mamepuana u
Mamepuana y4eO6HUK08 U y4eOHbIX NoCoOUll;
- N0020MO6KA K NPAKMUYECKUM 3AHAMUAM;
- 10020MOBKA K PYOE’CHOMY KOHMPO.IO U M.N.)
Bua uToroBoro KOHTpoJIA (3auer, IKk3aMeH, 1M depeHIUPOBAHHBIH 3K3aMeH
3a4er)

Paznienbl qucuUIUIAHEBL, U3y4aeMble B 5 cEMECTpe

KommuecTBo yacoB
Ne HanmenoBanue paszaennos ayAutopras BHEay/l.
pasnena BCETO pabota
T 13 | P pabora

1 KopnyckynsipHbie CBOIICTBaA CBETa 21 4 2 15

2 CrtpoeHue, SJHEPreTUUECKUE YPOBHU U CIIEKTPBI 24 6 3 15
aToMa BOJOpPOJa

3 BosHOBBIE CBONCTBA YaCTHL BEIECTBA 25 6 3 16

4 Ypasuenue llpeaunrepa. KBanroBanue 25 6 3 16

) JlanpHelilee MocTpoeHe KBAHTOBON MEXaHUKU U 25 6 3 16
CHEKTPhl AaTOMOB IIIEJIOYHBIX METAJIJIOB

6 ATOMHBIE CHCTEMbI CO MHOTUMHU 3JIEKTPOHAMU 24 6 2 16
Hroro: 144 34 | 16 94
Bcero: 144 34 | 16 94

4.2 ConepxxaHue pa3/iesioB AU CHUNIHHBI

1. Kopnyckyasipabie cBoiicTBa cBeTa
DHeprus s UMIYJbC CBETOBOro kBaHTa. PotosnekTpudeckuii agpdext . Ippext Komnrona. Hekoro-
pBI€ OTBITHI IO OOHAPYKEHUIO KOPITYCKYJISIPHBIX CBOMCTB CBETA.

2. CTpoeHne, JHepreTu4ecKue ypoBHHU U CIEKTPbI aTOMa BOJ0POAA




SAnepHas Mmonenb atoMa u onbIThl Pesepdopaa. Crnekrpanbubie 3akoHoMepHOCTH. [TocTynaTer bopa.
CnekTtp Bomopoaa. DKCIEPUMEHTAIbHOE OATBEPKACHUE MTOCTynaToB bopa. Pe3onancHoe cBeYeHue U Jio-
MuHecueHuus. [Ipunuunuansasie HeaocTaTku Teopuu bopa

3. BoJsiHOBBIE CBOIICTBA YacTHIl BeLeCTBA

I'unoresa ne bpoiins. DkcnepuMeHTalIbHbIE TOATBEPKAEHUS TUNoTe3bl 1€ bpoitnsa. CtaTuctuyeckas
WHTEpIpeTaIys BOJIH 10 bpoiiss u BoinHoBoM GyHKImu. COOTHOIIIEHNE HEOTIPEICTICHHOCTEH

4. Ypasuenue llpennnrepa. KBanrosanue

VYpaBuenue llpeaunrepa. Ypasuenue lllpenuurepa u kBantoBanue. ['apMOHUYECKUI OCIIUIUISATOP.
OpHOMEpHBIE MPSMOYTOJILHBIC TOTCHIIMATBHBIC IMbI. KBaHTOBaHKE BOIOPOAOIIOI00HOTO aTOMa B cheprue-
CKU CUMMETpUYHOM citydae. [lorenuunansabie 6apbepsbl.

5. JanbHelilnee NOCTpoeHUEe KBAHTOBOM MEXaHUKHU M CHIEKTPHI ATOMOB 1IeJI0YHBIX MeTAaJI-
JIOB

OnepaTtopHblit MeTo. MOMEHT uMmITyJibca yacTulibl. Cl0KeHHEe YTI0BbIX MOMEHTOB. KBaHTOBaHUE
BOJIOPOJTHOTO aToMa B 0011IeM cllydae. JHEpPreTH4eCKre YPOBHU U CIIEKTPalbHbIE CEPUU IIETOYHBIX METaJI-
noB. Maraetusm aromoB. OnbiTel [Tepra u 'eprnaxa. Criime snekTpoHa. Dddext CagoBckoro u cruH ¢o-
ToHa. YeThIpe KBAHTOBBIX YHCIIa 3JIEKTPOHA M TOHKAsl CTPYKTypa CHEKTpalbHbIX TepMOB. [IpaBuia ot6opa
MIPU U3TYYEHUHU U MOTJIOIIEHUH CBeTa. TOHKas CTPYKTypa CIEKTPAIbHBIX JIMHUM BOJIOPO/IA U IIETOUYHBIX Me-
tayuioB. [IpocToii u cinoxubii dddexT 3eemana. MarHUTHBIN pe30HAHC.

6. ATOMHBIE CHCTEMBI CO MHOTHMHU JIEKTPOHAMM

[TpuHIMI TOKAECTBEHHOCTH OUHAKOBBIX yacTull. [Ipuniun [Taynu. O6bsacHeHne nepuoandecKoit
cucTteMbl XxumMudeckux 3neMeHToB [l M. MenneneeBa. PeHTreHoBCKUE Tydu.

4.3 llpakTuyeckue 3aHATHS (CEMUHAPHI)

Ne 3ansTus Ne Tema Koxr-0
pasznena 4acoB

1 1 KopmyckynspHsie cBoiicTBa cBeTa 3
2 2 Ctpoenue, SHEpreTUYeCKrue YPOBHHU U CIIEKTPHI aTOMa BOJIOPOa 3
3 3 BoJsiHOBEIE CBOIICTBA YaCTHUI] BELIECTBA 3
4 4 Ypasuenue lpeaunrepa. KBantopanue 3
5 5 CnekTpbl aTOMOB IIEJTOYHBIX METAJJIOB 2
6 6 ATOMHBIE CHCTEMBI CO MHOTHMH JJIEKTPOHAMH 2

Wroro: 16

5 YueOHO-MeTOAMYeCKOE 00ecnieueHHe TUCHMIINHBI
5.1 OcHoBHas auTEpaTypa
1. Yakak, A. A.®uszuka [Tekcr] : kpaTkuii kypc: yueO. mocoodbue st By30B / A. A. Hakak, C. H. Jle-

TyTa; M-Bo obpazoBanusi u Hayku Poc. denepanun; ['oc. oOpazoBar. yupexaenue Boicil. pod. oOpa3oBa-
Hus "Openoypr. roc. yH-T". - OpenOypr : UTIK TOY OTI'Y, 2010. - 542 c.

2. Uponos, U. E. KBantoBas ¢uzuka. OcHoBHBIE 3aK0HHI [ Tekct] : yue6. mocobue aist By3os / U. E.
Uponos. - M. : Jlabopatopus 6a30Bbix 3Hanuii, 2001. - 272 c. : un - ISBN 5-93208-055-8.

5.2 lonoinuTenbHAas JIMTEPaTypa
1. CagenneB, 1. B. Kypc oOmeit ¢pusuku [Tekcer] : B 5 kH.: yueOHuk / W. B. CaBenbeB . - M. :

ACTActpens, 2002.. - ISBN 5-17-008962-7. - ISBN 5-271-01033-3. Ku. 5 : KBantoBas ontuka. ATOMHas
¢usuka. dusnka TBepaoro Tea. Gu3MKa aTOMHOTO SjApa U dJIeMEHTapHbIX JacTull. - , 2002. - 368 c. : wi -
ISBN 5-17-004587-5. - ISBN 5-271-01307-3.

2. Uponos, U. E. 3anaun o kBanToBo# ¢usuke [Teker] : yuebd. mocobue ans By3oB / U. E. Mponos.-
2-e u3n., ucnp. - M. : ®mmarmut ; CII6. : Herckuii uanekr : JIB3, 2001. - 216 c. : wr. - (Texaudeckuit
yauBepcuret) - ISBN 5-93208-056-6.



5.3 llepuoanueckue u3gaHusl

1. XXypHan s3KCrepuMEHTATBbHOW M TEOpeTHYeCKON (U3WKM : KypHald. - M. : AkaneMu3aaTieHTp
"Hayxka" PAH, 2016.

2. Ycenexu Gpu3ndecKux Hayk : )KypHail. - M. : ArertctBo "Pocnevars", 2016.

3. OnTuKa u CIeKTpoCcKonHus : )KypHai. - M. : Akanemusznatientp "Hayka" PAH, 2017, 2018.

5.4 UnTepHeT-pecypchl

1. www.ph4s.ru - ®usuka cryaenTam u mkoiabHuKaM. O6pasoBaTenbHbiii IpoekT A.H. Bapruna,
MUOU.

2. http://kvant.mccme.ru/ - Hay4Ho-nonyssipHblil GU3MKO-MaTeMaTu4ecKuii :xKypHai «KBaHTY.

3. http://www.physbook.ru/ - DiekTpoHHbIC YICOHHKH U KYPHAIBI 110 (PHU3HKE.

4. https://openedu.ru/course/ - «OtkpbeiToe oOpaszoBanuey», Katamor kypcoB, MOOK: «KBanrtoBas
busnkay.
5. http://www.jetp.ac.ru/cgi-bin/r/index - XXypnain skcriepuMeHTaTbHON U TEOPETUYCCKON (BU3UKH.

6. https://ufn.ru/ - Ycenexu ¢pusndeckux HayK : )KypHall.

5.5 IlporpammHoe obOecnedeHue, npodeccuoHaJbHble 0a3bl JAHHBIX M HH(OPMANMOHHBbIE
CIIPABOYHbIE CHCTEMbI

Ilepeuens 1uyen3u0HH020 RPOCPAMMHO20 0becneyeHus
1. Onepaunonnas cucrema PEJ[ OC
2. INaker oducubix npunoxenuii LibreOffice
3. [IporpammHas cuctema Jijist opraHu3aiuu Buaeo-kondpepeni-cesizu MTS Link
4. SIunexc.bpaysep - Opay3ep, co3IaHHBII KOMMaHuel «SIHAEKC» Ha OCHOBE JBMXKKa (OecriaTHas
Bepeust) Pexxum mocryma: https://browser.yandex.ru.
Hughopmayuonnwvie cnpasounvie cucmemol
1. TAPAHT Ilnardopma F1 [DnexTpoHHBII pecypc]: cripaBoYHO-TIpaBoBas cucrteMa. / Pazpaboraux OO0
HITIT «I'’APAHT-Cepaucy», 119992, Mockea, BopoobeBbl Topsr, MI'Y, [1990-2024]. — Pexxum noctyna B cetn OI'Y
http://garant.net.osu.ru
2. Koncynprantllinroc [OnekTpoHHBIH pecypc]: 3JEKTPOHHOE MEPUOANYECKOe U3AaHUE CIPAaBOYHAs PABO-
Bas cucrema. / Paspaborunk 3A0 «Koncynbrant [mrocy, [1992—2024].
3. http://edu.garant.ru/garant/study/ - Wutepuer-Bepcust TAPAHT-O6pasosanne, Cucrema TAPAHT st
CTYICHTOB, aCIIUPAHTOB U IIPEro1aBaTeneii
Cneyuanusuposannoe I10, ucnonvzyemoe npu peanuszayuu oopazoeamensnvix npozpamm OPuz®
1. "O6nako 3nanuit.lllkona", o6maunslii cepsuc https://school.imumk.ru /lorosop ot 21.12.2021 Ne
CKAH _132/223-4.2.1.2/49 O0OO "®U3MKOH JIAB" 5 net (1o 20.12.2026r)
2. "BupryanbHblil pakTUKyM M0 (u3uke A By30B" oOmausblii cepsuc https://school.imumk.ru
Jorosop Ne281/57 ot 15.12.2021 OOO "®U3UKOH JIAB"S net (mmo 15.12.2026r)

6 MaTepuajibHO-TeXHHYECKOe o0ecnedeHne JUCHUNINHBI

VY4eOHble ayIuTOpUU ISl MPOBENEHUS 3aHATUI JEKIMOHHOIO THUIA, CEMHUHAPCKOrO THIIA, IS
IIPOBEJICHUS] TPYIIOBBIX W WHAMBUAYAJIBHBIX KOHCYJIbTAlMi, TEKYLIETO KOHTPOJISI U IMPOMEXYTOUHOM
aTTecTaluu.

AyIUTOpUM OCHAILCHBI KOMIUIEKTaMH YYEHUYECKON MeOeH, TEXHUUECKUMH CPEICTBaMH O0yUYeHHUS,
CITy>KalllUMU JJIs1 IpeICTaBlIeHNs yueOHO! nHpopMaluu 60JIbII0N ayAUTOPHH.

[ToMerienue 1i1s1 caMOCTOSTENLHON pabOThl 00yYarOIUXCS OCHAILIEHbI KOMIIBIOTEPHON TEXHMKOM,
noakiIoueHHo K cetu "VHTepHer", M obecrneueHHMEM JOCTyNa B AJIEKTPOHHYIO HH(POPMAIMOHHO-
obpazoBarensHyt0 cpeny OI'Y.
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