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1 Ilean u 3a1a491 OCBOEHUS JUCHUTIIUHBI

OcBoenne kommnereHnuu OIIK-1 u OIIK-2 B mporecce oOydeHHs OCHOBaM aTOMHOM (M3UKU H
dbopMupoBaHHE y CTYIEHTOB LEIOCTHOTO MPEACTAaBICHUS O SBICHUSAX M IIPOLECCaX, OTHOCAMINXCA K
TaHHOMY pazfeny (pu3mKu.

3agaun:

M3yueHre METOJOB HCCIIEOBAHUS CBOMCTB aroOMa W aTOMHBIX IIPOLIECCOB, OCHOBHBIX MOHATHH H
3aKOHOB aTOMHOH (PM3MKH, a TAKKe MPHOOPETCHNE HAaBBIKOB PEIICHUS 33/1a4 10 IaHHOH JUCIUITIIHHE.

2 MecTo TUCHUILUIMHBI B CTPYKTYype 00pa3oBaTe/IbHOM MPOrpaMMbl

JucnurmuHa oTHOCUTCS K 6a30Boi yactu 0s1oka J1 «/[ucturmimnabl (MOTyIn )»

[IpepexBu3utel muctmiuiababl: b1.J[.b.1 @urocogusa, Bl J].b.13.1 Mamemamuyeckuti auanus,
b51.]].B.13 Xumus

[ToctpexBuzutel aucuurumnsl: 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 paouocnekmpockonuu, b1.J[.B.12 Obwui ¢usuveckuii npaxmuxym, b2.I1.B.V.I

Osznaxomumenvuas npakmuka

3 TpeGoBanus k pe3yjabTraraMm 00y4YeHUs M0 TUCHUILINHE

[Tpornecc n3y4yeHHs TUCUUIUIMHBI HATIPABJICH Ha (hOpMUPOBAHHE CIEAYIONINX PE3yIbTaTOB 00yUCHHUS

Kon n HaumeHnoBanue
bopMHUpPYEMBIX KOMITETCHITHI

KO,Z[ W HAMMCHOBAHHC MHIHWKATOpPa
JOCTHIXXCHHA KOMIICTCHIIMH

[Inanupyemslie pe3ysbTaThl
00y4eHHUs 0 JUCLUILINHE,
XapaKTEePU3YIOLIUE ITAIbI

dhopMHUpOBaHHS
KOMITETEHIINI
OIIK-1 Cnoco6en npumensite |OIIK-1-B-1 3HaeT ocHOBHBIE OHSTHS U 3HaTh:
0a30Bble 3HaHUS B 00JaCTH 3aKOHBI (PU3UKU U IPYTUX €CTECTBEHHBIX - OCHOBBI KBaHTOBO-

bu3uKy U pagnoPU3UKI U
UCIOJIb30BaTh UX B
npogecCuOHAIIBHON
NesITeNbHOCTH, B TOM YHCIIE B
cdepe nmeaarornueckon
NesITeNbHOCTH

HayK, METO/Ibl MaTEMaTUYECKOTO aHaIN3a,
anreOpbl U FeOMETPUHN

OIIK-1-B-2 Ymeer pemats cTaHAapTHbIE
npodeccuoHaIbHbBIE 3a/1a41 C IPUMEHEHUEM
(bU3NKO-MaTEMATHIECKUX H
€CTECTBEHHOHAYYHBIX 3HAHH, METO10B
HAY4YHOT'O aHAJIN3a U MOJIETUPOBAHMS
OIIK-1-B-3 Bnaneer HaBbIKaMu
TEOPETUYECKUX M SIKCIEPUMEHTATbHBIX
uccienoBanuil B cepe npodeccruoHanbHON
JeSITebHOCTH

MEXaHWYECKUX IpEeACTaBie-
HUI O CTPOCHUU aTOMa;

- OCHOBHBIE DKCIIEpUMEH-
TaJbHBIE JaHHBIE O CTPOCHUU
aToMa,

- SIBJICHHUA MUKPOMHDPaA,

- 0COOCHHOCTH CIIEKTPOB OJI-
HOZJIEKTPOHHBIX M  MHOIO-
OJICKTPOHHBIX aTOMOB.
YMmersb:

- NPUMEHATH TEOPETHYECKHE
3HAHUS K PEUICHUIO IPaKTH-
YEeCKUX 3a/ad.

Baajgers:
- HaBBIKAMU
WCIIONB30BaHUsSI  0a30BBIX
3HaHUI B obnacTu
MaTeMaTHKHU u
€CTECTBEHHBIX  HAayK B
po¢eCCHOHATBHON
JeSITEeNLHOCTH

OIIK-2 Cnocoben npoBoauts | OI1K-2-B-3 HMmeer HaBBIKH IPOBEACHUS 3HaTh:

OKCIICPUMCHTAJIBHBIC N

SKCIICPUMCHTOB I10 3aJlaHHOM METOJUKE U

OCHOBHBIC HAYYHBIC




Kon n HaumeHoBanue
bopMUPYEMBIX KOMIETCHIIHIA

Kon n HaumeHnoBaHre HHIUKATOpa
MOCTHIKEHUS KOMIIETEHIINU

[Tnanupyemsble pe3ynbTaThbl
o0y4eHUs 10 TUCITUTLINHE,
XapaKTEepU3YIOIINE ITaIbl

¢dbopmupoBaHus

KOMIICTCHITUHM
TEOPETHYECKUE HAyUHbIE aHaJIn3a Uux pe3yJbTaToB METO/bl TEOPETUYECKOTO U
HCCIIeN0BaHUs 00BEKTOB, AKCIIEPUMEHTAIBHOTO

CHCTEM U IIPOIIECCOB,
00pabaThIBaTh M MPEICTABIIATH
IKCIIEPUMEHTAIbHBIC JaHHbBIC

HCCIIEIOBaHUS OOBEKTOB,
MPOIIECCOB M SIBJICHUI
YMerb:

MIPOBOJIUTH U3MEPEHUS 11O
3aJIaHHON METOINKE

4 CTpyKTYpa U coJiepKaHue TUCUUIIIMHBI

4.1 CTpykTypa 1M CUHIIIHHBI

OO61mas TpyA0€MKOCTh AUCHHUIIIMHBI COCTaBIsET 4 3aueTHbIe eNUHULBI (144 akageMUYecKux yaca).

TpyrnoeMKoCTb,
Bun pabotst aKaJIeMUYECKHX 4acOB
5 cemecTp BCETO
O01asi TPy10€MKOCTh 144 144
KonrakrHasi pabora: 51,25 51,25
Jlexmum (J1) 34 34
ITpaktryeckue 3anstus (I13) 16 16
Koncynpranuu 1 1
ITpomerxyTouHas arrecranus (3a4eT, SK3aMeH ) 0,25 0,25
CamocTrosiTesibHasi padora: 92,75 92,75
- camono020moseKka (npopabomka u noemopeHnue 1eKYuoOHHO20 Mamepuanid u
Mamepuana y4eOHUK08 U y4eOHbIX nocooull;
- N10020MOBKA K NPAKMUYECKUM 3AHAMUAM,
- 10020MOBKA K pYOE’CHOMY KOHMPOJIO U M.N.)
Bua uToroBoro KOHTpoJIA (3auer, Ik3aMeH, 1M depeHIUPOBAHHBIH 3K3aMeH
3a4eT)

Paznienbl quCUUIUIAHEBL, U3y4aeMble B 5 ceMECTpe

KommuecTBo yacos
Ne HaunmenoBanue paszaenos ayAutopras BHEay/l.
pasnena BCETO pabota
T 13 | P pabora

1 KopnyckynspHbie CBOIICTBaA CBETa 21 4 2 15

2 CrtpoeHue, JHEPreTUUECKUE YPOBHU U CIIEKTPBI 24 6 3 15
aToMa BOJOpO/a

3 BosHOBBIE CBOMCTBA 4acTHI BENIECTBA 25 6 3 16

4 Ypasuenue lllpeaunrepa. KBantoBanue 25 6 3 16

5 JlanbHeliee MocTpoeHe KBAHTOBON MEXaHUKU U 25 6 3 16
CHEKTPhI AaTOMOB IIIEJIOYHBIX METAJIJIOB

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




4.2 Cogepxxanme pa3iejioB IHMCUUNINHBI

1. Kopnyckyasipublie cBoiicTBa cBeTa
DHeprus s UMIYJbC CBETOBOro kBaHTa. Motosnektpudeckuii a¢pdext . Ipdext Komnrona. Hekoro-
pBIE OTIBITHI IO OOHAPY)KEHHUIO KOPITYCKYJISIPHBIX CBOWCTB CBETA.

2. CrtpoeHue, JHepreTu4ecKue YpoOBHU M CIIEKTPbI ATOMa BOAOPOAA

Snepnas moaens atoma u onbIThl Peseppopaa. Cnexrpanbhbie 3akoHoMepHOCTH. [locTynatsl bopa.
CrnexTp BoiopoJa. DKCIEPUMEHTAIBHOE MTOATBEPKACHUE TOCTYIaTOB bopa. Pe3oHaHcHOe cBedeHue U Jto-
MuHecueHus. [IpuHiunuansHele HeaoCcTaTKU Teopuu bopa

3. BoJsHoBEBIE CBOMCTBA YaCTHII BellleCTBa

I'unoresa ne bpoiinsa. DxkcriepuMeHTaNbHbIE TOATBEPKIEHUS TUIIOTE3bI J1e bpoiinsa. Craructudeckas
WHTEpIpeTarys BOJIH 10 bpoiins u BonHoBoM GyHkIuu. COOTHOIIIEHHE HEOTIPEICTICHHOCTEH

4. Ypasuenue llpenunrepa. KBanropanue

VYpaBuenue llpeaunrepa. Ypasuenue lllpeaunrepa u kBantoBanue. ['apMOHUYECKUI OCIUILIATOP.
OnHOMEpHBIE IPSMOYTOJIbHBIE TIOTEHIUATbHBIE IMbI. KBaHTOBaHME BOAOPOAONIOJO0OHOTO aTomMa B cepude-
CKU CUMMETpUYHOM citydae. [lorenuunanpabie 6apbepsbl.

S. JanbHejilee NocTpoeHNe KBAHTOBON MEXaHUKH U CIIEKTPbI AaTOMOB 1IeJI0YHbIX MeTaJI-
JIOB

OmneparopHblii MeToa. MoMeHT uMnyibca yacTullpl. CiiojkeHue yriloBbIX MOMEHTOB. KBaHTOBaHME
BOJIOPOJTHOTO aToMa B 00IIeM cllydae. JHEPreTHUYeCKHe YPOBHU U CIIEKTPaIbHbIE CEPUU IIETOYHBIX METAJI-
noB. Maraetu3m aromoB. Onbitel [lITepHa u 'epnaxa. Crima anektpona. Dddext CagoBckoro u cnuH (o-
ToHAa. YeThIpe KBAaHTOBBIX YKCIIa 3JIEKTPOHA M TOHKAsl CTPYKTypa CHEKTpalbHbIX TepMOB. [IpaBuia ot6opa
IIPY U3JIyYE€HUU U MOIJIOIIEHUH cBeTa. TOHKas CTPYKTypa CIIEKTPaIbHbIX JIMHUHN BOJIOPOAA U MIETOYHBIX Me-
tamoB. [Ipoctoit u cnoxusiil 3 dext 3eemana. MarHUTHBIN pe30HAHC.

6. ATOMHBIE CHCTEMBbI CO MHOTHMH 3JIEKTPOHAMH

[TpuHIMI TOXKIECTBEHHOCTH OUHAKOBBIX YacTull. [Ipunmun [Taynu. O6bsacHeHne nepuoandecKoi
cucteMbl xumMudeckux 3neMeHToB [l M. MenneneeBa. PeHTreHoBCKHE JTydH.

4.3 lIpakTUyecKkue 3aHATHS (CEMUHAPBHI)

Ne Koin-BO
Ne 3ansTus Tema
paszzaena 4acoB
Ne Kon-Bo
Ne 3ansTus Tema
paznena 4acoB
1 1 KopnyckyiisipHble CBOICTBa CBETA 3
2 2 Ctpoenue, YHEPreTUYeCKue YPOBHHU U CIIEKTPHI aTOMa BOJIOPOa 3
3 3 BoiHoBEIE CBOMCTBA YaCTHUI] BEIIECTBA 3
4 4 Ypasuenue [Ipegunrepa. KBantoBanue 3
5 5 CrieKTpbl aTOMOB LIENOYHBIX METAIOB 2
6 6 ATOMHBIE CHCTEMBI CO MHOTHMH AJIEKTPOHAMH 2
Hroro: 16

5 Y4ueOHO-MeTOANYECKOE 00€ecTIedueHne JUCIHIIITHHDI
5.1 OcHoBHas auTEpaTypa

5.1 OcHoBHas 1uTEpaTypa
1. Yakak, A. A.®usuka [Tekcr] : kpatkuii kypc: yue0. nocobue as By3oB / A. A. Hakak, C. H. Jle-

TyTa; M-Bo oOpa3oBanus u Hayku Poc. @eneparnuu; ['oc. oOpas3oBart. yupexaenue Boicul. mpod. odpa3oBa-
Hus "Openoypr. roc. yH-1". - OpenOypr : UTIK TOY OI'Y, 2010. - 542 c.

2. Uponos, U. E. KBantoBas ¢usuka. OcHoBHbIe 3akoHBI [ Tekcr] : yue6. mocobue ans By3os / U. E.
Uponos. - M. : Jlaboparopus 6a30BbIx 3HaHu#, 2001. - 272 c. : un - ISBN 5-93208-055-8.



5.2 lonmosiHUTeIbHAS JIUTEPATYPa
1. CaBenbseB, U. B. Kypc obmeit ¢pusuku [Tekcr]| : B 5 kH.: yuebnuk / 1. B. CaBenneB . - M. :

ACTAcTtpens, 2002.. - ISBN 5-17-008962-7. - ISBN 5-271-01033-3. Ku. 5 : KBantoBas ontuka. AToMHas
¢usuka. dusnka TBepaoro Tena. du3nuka aTOMHOTO s/Ipa U AIeMEHTapHbBIX dacTtull. - , 2002. - 368 c. : ui -
ISBN 5-17-004587-5. - ISBN 5-271-01307-3.

2. Uponos, U. E. 3anaun o kBanToBO# ¢usuke [Teker] : yued. mocodue as By3oB / U. E. Mponos.-
2-¢ 3., uctp. - M. : ®usmaraut ; CII6. : HeBckuit Juanekr : JIB3, 2001. - 216 c. : un. - (Texaunueckuit
yausepcurer) - ISBN 5-93208-056-6.

3. CuByxun, /1. B. OOmmii kypc ¢uszuku. ATomHas u siaepHas ¢usuka [ Tekct] :yue6. mocodue
s ¢us. crert. By3oB / JI. B. CuByxuH . - M. : Hayka, 1986.

Y. 1: Aromnas ¢usmka. -, 1986. - 416 c.

5.3 llepuoanyeckue U3IaHUA

1. XXypHayn 3KCnepuMEHTATBHON M TEOPETUYECKON (DM3UKM : KypHaIL - M. : AkaneMu3aaTieHTp
"Hayxa" PAH, 2016.

2. Ycnexu pu3nueckux Hayk : xKypHall. - M. : ArentctBo "Pocneuats", 2016.

3. OnTHKa 1 ciekTpockonus : xKypHai. - M. : Akagemusgaruentp "Hayka" PAH, 2017, 2018.

5.4 UnTepHeT-pecypcsl

1. www.ph4s.ru - ®u3suka cryaeHTam u mkojdbHuKaM. OOpa3oBatenbHbiid npoekT A.H. Bapruna,
MUDU.

2. http://kvant.mccme.ru/ - HayuHo-nionysipHblii PU3MKO-MaTeMaTHIeCKuid KypHain «KBaHT».

3. http://www.physbook.ru/ - DnekTpoHHbIe y4eOHUKH U KypPHAIBI 10 (PU3UKE.

4. https://openedu.ru/course/ - «OTtkpbiToe oOpa3zoBanue», Karamor kypcoB, MOOK: «KBaHToBas
busnKay.
5. http://www.jetp.ac.ru/cgi-bin/r/index - )KypHan skcriepuMEHTaIbHON U TEOPETUUECKON (PHU3HKH.

6. https://ufn.ru/ - Ycnexn ¢pusnueckux HayK : )KypHad.

5.5 TIporpammHoe obGecneuyeHue, npogeccuoHaIbHbIe 0a3bl JAHHBIX M HHGOPMAIUOHHbIE
CIPaBOYHbIE CHCTEMBI

Ilepeuens nuyen3u0OHH020 NPOZPAMMHO20 0DecneyueHus
1. Onepaunonnas cucrema PEJ[ OC
2. INaker oducHbix npunoxenuit LibreOffice
3. IlporpaMmHas cuctema i opraHu3anuu Bujeo-koHdepenu-cssizu MTS Link
4. SAunnexc.bpaysep - Opaysep, co3MaHHBI KOMIIAaHUEH «SIHIEKC» Ha OCHOBE JBHXKKa (OecriiaTHas
Bepcust) Pexxum nocryma: https://browser.yandex.ru.
Hugpopmayuonnsie cnpagounsie cucmemol
1. TAPAHT [Inardopma F1 [DnexkTpoHHBIH pecypc]: cipaBo4HO-TIpaBoBas cucrtema. / PazpaboTuuk
OOOQO HIIIT «I'’APAHT-Cepaucy, 119992, Mocksa, BopoObessl ropsr, MI'Y, [1990-2024]. — Pexxum moctymna B
ceru OI'Y http://garant.net.osu.ru
2. Koucynprantllnroc [DneKTpoHHBIH pecypc]: SIEKTPOHHOE TIEPUOIMYECKOE H3/IaHHE CIIPABOYHAS TIpa-
BoBas cucrema. / Pazpadborunk 3A0 «Koncynprant [Tnrocy, [1992-2024].
3. http://edu.garant.ru/garant/study/ - Mutepuer-Bepcust ' APAHT-O6pa3zoBanue, Cuctrema TAPAHT st
CTYZICHTOB, aCIIUPAHTOB U IIPEIroIaBaTenei
Cneyuanusuposeannoe I10, ucnonvzyemoe npu peanuzayuu oopazoeamensuvix npozpamm Ouz®
1. "OGnaxko 3nanwmii.lllkona", obmaunsiii cepBuc https://school.imumk.ru Jlorosop ot 21.12.2021
Ne CKAH_132/223-4.2.1.2/49 OO0 "®U3MKOH JIAB" 5 ner (mo 20.12.2026r)
2. "BupTyanbHbII MPaKTHKYM 110 Gu3UKe s By30B" oOnavnbIil cepBuc https://school.imumk.ru
JoroBop Ne281/57 ot 15.12.2021 OOO "®U3UKOH JIAB"S et (mo 15.12.2026r)
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6 MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne TUCHUIIMHBI

VY4eOHble ayIUTOpUU IJIsl MPOBENEHUS 3aHATUI JIEKIMOHHOTO THIA, CEMHUHAPCKOrO THUIA, IS
MPOBEACHUS TPYNIOBBIX U HMHAUBUAYAIbHBIX KOHCYJIbTAIlMM, TEKYIIETO KOHTPOJIA U MPOMEKYTOUHOU
aTTecTaluu.

AyIuTOpUN OCHAIICHBI KOMIUICKTAMHU YUYEHUYECKOW MeOeH, TEXHHYECKUMU CPEeICTBAMU O0yUYCHUS,
CIIy>KalllUMU /17151 IPeICTaBIeHUs yueOHoM nHpopMauu 60JIbII0N ayAUTOPHH.

[Tomemenue Al CaMOCTOSITEIBHON Pa0OTHl O0YYaIONIMXCS OCHAIIEHBI KOMITBIOTEPHON TEXHUKOM,
MOAKIIOUEHHON K cetu "MHTepHeT", W oOecneYeHHueM JOCTyla B SJIEKTPOHHYIO HMH(POPMAIIMOHHO-
obpazoBarenbsHyt0 cpeny OI'Y.



