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1. HEJIM U 3AJIAYU JUCIHHUTIJINHBI
Hean ocBoOeHNs AUCHUNIIMHBI (MOIYJISA):

Llenbi0 OCBOCHMS JUCLUUIUIMHEI SBJSIETCS: Co3/laHue (PyHIaMeHTanbHOM 0a3bl 3HaHUH, Ha
OCHOBE KOTOPOI B JAJIbHEHIIIEM MOKHO Pa3BUBATh 00JIee YIIyOICHHOE U IETAIU3UPOBAHHOE
M3YYCHHE BCEX Pa3JIeNioB (DM3HMKU U CIICIUATH3UPOBAHHBIX KYPCOB.

3agaun:

3amavyaMy OCBOEHHUS JUCLIUIIINHEI SIBJISIOTCS:

- U3yYCHHUE OCHOBHBIX NMPUHIIUIIOB KBAHTOBON MEXaHHKHU
Y SIBJICHUM, TPOMCXOASAIINX Ha aTOMHOM YPOBHE;

- YCTaHOBJIeHI/IC CBs3H1 MC)KI[y paSHI/I‘-IHBIMI/I (I)I/I3I/I‘ICCKI/IMI/I SABJICHUAMMU, BBIBO/]
OCHOBHBIX 3aKOHOB B BUJI€ MAaTCMATHUYCCKUX ypaBHeHHﬁ;

- IIOCTaHOBKA U aHAJIN3 3a1a4u, HpI/IMeHeHI/Ie pa3JII/I‘-IHLIX MCETOA0B pCIJ_IeHI/ISI.

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE OOII
Hukin (paznen) OIl: B1.0O
TpeGoBanus k npeaBapuTeIbHOI MOATOTOBKE 00y4al0IIerocs:

OO0mmii kypc «AToMHasi GU3NKa» CTABHUT Nepe cOO0M LEeNbI0 MO3HAKOMUTH CTYJIEHTOB C
(U3NIECKUMU OCHOBAHUSIMHU KBAaHTOBOW TEOPHUHU AATh MPEACTABICHNE O MATEMAaTHYECKOM
amrmapare BOJTHOBOM MEXaHUKH, HAYYUTh MCIIOJIB30BATh KBAHTOBBIE MPEICTABICHUS I aHAIIN3a
aTOMHBIX SIBJICHHN. BBITyCKHUK (PU3HKO-TEXHUUECKOTO (DaKyIbTeTa, U3yUYUBIIMNA KypPC, TOIKEH
MMETH IOJTHOE TPEICTAaBICHNE 00 OCHOBHBIX PE3yIbTaTaX U COBPEMEHHBIX TEHACHIUAX Pa3BUTHS
¢bu3MKK aTomMa 1 MOJIEKYJ, TBEpJOTro Tena. B mepByro oyepenp 3TO KacaeTcsi: KBAHTOBAHUS SHEPTHH
aTOMOB M MOJIEKYJI, €r0 OTPAKEHUE B aTOMaX U MOJIEKYJISIPHBIX CIEKTPax, KBAaHTOBOU
KJaccu(UKALUK aTOMHBIX U MOJIEKYJIIPHBIX TEPMOB, TYHHENBHOTO 3¢ dekTa u 1u(ppakiinOHHBIX
3¢ PeKTOB, pa3TMIHBIX MPUOIMKCHUH B aTOMHOU (pu3uKe U PU3MKE TBEPAOTO Tena. Y pOBEHb
HAYaJbHOM MOATOTOBKH 00YYArOIMIErocs JUIsl YCIEIIHOTO OCBOSHUS TUCHIUIUIHHBI: UMETh
Mpe/icTaBlIeHHe 00 OCHOBHBIX MOHATHIX U 3aKOHAX aTOMHON (PM3UKH B paMKax MpOTrpaMMBI
CpeAHel 1Kok, 3HaTh anreOpy, F€OMETPUIO U OCHOBBI MaTEMAaTHUYECKOT0 aHAIN3a B PAMKax
IIPOrpaMMBbI CpeJIHE LIKOJIBI U 2-TO Kypca YHUBEPCUTETA.

AHanuTHuYecKas TeOMeTpHsl U JMHEeHas anreopa
MartemMaTH4eCKUN aHaIIN3
Mexanuka

JAMCHHMIIMHBI (MOAY/IM) U IPAKTHKH, 1JIS1 KOTOPBIX OCBOCHHE IAHHOM THCHMILINHBI
(MoayJis) He00X0AMMO KaK MpeanecTByIoLIee:

®Pu3nka aTOMHOIO SApa U HIEMEHTAPHBIX YaCTHII

®Pu3nKa KOHAECHCUPOBAHHOI'O COCTOSIHUS BEILIECTBA

®u3rKa MarHUTHBIX SIBJICHUN

®Pu3nKa NoJIyIpOBOJHUKOB

Ouznyeckuil NPakTUKYM MO0 aTOMHOM (U3MKe

duznyeckuil NPakTUKYM MO (PU3UKE aTOMHOTO si/Ipa U 3JIEMEHTAPHBIX YaCTHI]

KBaHTOBas MexaHMKa
3. OFBEM JIUCHUIIJINHBI

O01as TPYJA0EMKOCTh 33ET
YacoB 110 y4eOHOMY TUIaHY 108
B TOM 4HcCJIe:

ayJIMTOPHbBIC 3AHITHUS 51
camMoCTosITeNIbHasl paboTa 10
4acoB Ha KOHTPOJIb 27




4. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUIIVIMHE,
COOTHECEHHBIE C IVTAHUPYEMbBIMU PE3YJIbTATAMU OCBOEHUA
OBPA3OBATEJIBHOU ITPOI'PAMMBI

OIIK-1.1: Ananu3upyet puznueckre 0ObEKThI M MPOIECCHI ¢ TPUMEHEHUEM 0a30BBIX
3HaHUU B 007aCTH (PU3MKO-MAaTEMaTUUEKCKUX HAYK

OIIK-2.2: PemaeT TeopeTHYECKHE 3a/1a4l U TPOBOJUT MOJICITUPOBAHUE (DU3HICCKUX
00BEKTOB, CUCTEM H MPOIIECCOB B paMKaX HAyYHOTO HCCIIEIOBaHUS.

YK-1.1: Ananu3upyer 3a1auy, BeIJIess €€ 0a30BbIE COCTABIISIOIINE
YK-1.2: Onpenensier, MHTEPNPETUPYET U PAaHKUPYET HHHOPMAITUIO, TPEOYEMYIO IS
pelIeHUs TOCTaBICHHOM 3a/1a4uu

VK-1.5: PaccmaTtpuBaet u npe/yuiaracT BO3MOXHbBIE BAPUAHTHI PELICHUS [TOCTABIEHHOM
3aJ1a4M, OLICHUBAs UX JOCTOMHCTBA U HEJIOCTATKU

5. BUAbI KOHTPOJIA

Bunsl koHTpOSIL B cemecTpax:

3K3aMEHBI | 5

6. SI3BIK IIPEIIOJIABAHUA

SI3BIK IIperogaBaHus: pyCCKUM.

7. CTPYKTYPA U COAEP)KAHUE JUCHUILIMHBI (MOLYJIS)

Kon HaumeHnoBaHuUe pa3iesioB u Bun Cemectp | HacoB | Uctou- | Ilpumeuan-

3aHAT. TeM 3ansatua | / Kypce HUKH ue

Paznen 1. Beeaenue B aTOMHYIO
bu3UKy. Kopnyckynsipao-
BOJIHOBOU JyaJIU3M.

1.1 |BBenenue. AtomHas Qu3uka kak | Jlek 5 3 JIT.1 J11.2
¢u3nKa KBAaHTOBBIX SIBJICHH. JI1.3J11.4
ITopsiaxy BEJIMYUH PACCTOSIHUH U J1.5
SHEpPrui JUISt aTOMHO-

MOJICKYJISIPHBIX ITPOLECCOB.

1.2 [KopmyckynspHbie cBoiicTBa | JIek 5 4 JI1.1JI1.2

W3IIy4EeHHUS. doTtorhdexT. JI1.3J11.4
O¢dexr Komnrona. Cnekrps J1.5
UCIYCKAaHUSI M MOIJIOIIEHUS.
CrniexTpanbHble cepuu.
KomOunaTopHbIit TIPUHITAIL.
OmnbIThI ®panka-I'epua.
[Toctynater bopa

1.3 [BomHoBbie cBolicTBa dyactuil. |Jlek 5 3 JI.1J11.2
Judpaxmus AJIEKTPOHOB. JI1.3J11.4
[IpuHIMIT  HEONpPEAEIEHHOCTH. JIL.5
[Tpouece U3MEpPEHUs B
MHUKPOMHUpE.

1.4 | Dotorddexr. Oddexr | [Ip 5 2 JI1.1 JI1.2
Komnrona JI1.3 J11.4

J1.5




1.5 |(BomHoBeie cBolictBa yactuil. | [Ip JIT.1 J11.2

[IpuHIUIT HEOTIPENECIIEHHOCTH. JI1.3J11.4
J1.5

Paznen 2. BeeneHne B KBaHTOBYHO

MEXaHHUKY

2.1 |OcHOBbI KBaHTOBOH MexaHHKH.|JIek JIL.1JI1.2
BonnoBas ¢yakuus. OmnepaTopbl JI1.3 J11.4
KBaHTOBOM MEXaHUKH. JI1L.5
VYpasuenue lllpenurepa. Yactuna
B OJHOMEPHON MOTEHIMAIbHON
saMme.  TyHHenbHBIA  3]deKrT.

JIuneiHbIi rapMOHUYECKU I
OCLMJUISITOP. KoneGanus
MOJIEKYII.

2.2 |MomeHT uMmmynbca B KBaHTOBOM | JIek JI1.1JI1.2
Teopun. BekropHas  Mojenb. JI1.3J11.4
IIpocTpaHCTBEHHOE KBAHTOBAHUE. JIL.5
Kectkuit poratop. Bpamenue
MOJIEKYIL. Bpamarensnas
CTPYKTYypa KOJIeOaTeIbHBIX
CIIEKTPOB.

2.3 | Onepatopsr kBaHTOBOI | [Ip JIT.1J11.2
MEXaHUKH. VYpaBHeHue JI1.3J11.4
[IIpenunrepa. Yactuna B JIL.5
OJHOMEPHOM MOTEHLIHAITBHOMN
sIMe.

2.4 |JIuneiHbIN rapMonuueckui | [Ip JI1.1JI1.2
OCLUJIIATOP. Konebanus JI1.3J11.4
MOJIEKY L. J1.5

2.5 |MomenT umnynbca B kBaHTOBOW | [1Ip JI1.1JI11.2
TEOpUH. [TpocTpancTBEHHOE JI1.3J11.4
KBaHTOBaHUE. JIL.5

2.6 |Bomopomononobnbie aToMmel. | JIex JI1.1 JI1.2
ITonykiaccuueckas TEOopHs. JI1.3 J11.4
N3oTonnueckuit CIIBUT. J1.5
ITo3uTpoHMH ©U  ME30aTOMBI.

KBanroBas TEOpHsI aToma
BOZIOpOZA

2.7 |KsanToBas Teopus atoma | I1p JI1.1J11.2

BOJIOpOJIA JI1.3J11.4
J1.5
Paznen 3. dusznueckue

MPUITOKCHUS




3.1 |CnuH u MarHUTHBIH MOMeHT |Jlek 4 JIL.1JI1.2
anektpoHa. Omnbitel  IllTepHa- JI1.3J11.4
I'epnaxa. MarHuTtHblli MOMEHT J1.5
anekTpoHa. CnuH-opOHTaIBHOE
B3aUMOJICICTBUE. Tonkas
CTPYKTYpa aTOMHBIX CIIEKTPOB.

3.2 | MHOTO3JIeKTPOHHBIC aToMmsl. | JIek 3 JIT.1JI1.2

OHO3JIEKTPOHHOE JI1.3J11.4
npUOIMKECHHUE. J1.5
CamocoriacoBaHHOE oJe.
[Ipunnun [Taynu.
IIepnonnueckas cucrema
3JIEMEHTOB. Pentrenosckue
CHEKTPHI. Knaccudukanus
aToMHBIX  TepmoB.  [IpaBwmio
XyHna

3.3 | U3yuenue aromos. CrimH oToHa. | JIek 4 JI1.1 J11.2
[IpaBwia oTbopa mpu H3ITYICHUN JI1.3J11.4
atoma. [llupuna cnexTpaibHBIX JIL.5
JIMHUN. CrionTanHoe 51
BBIHY)KJICHHOE U3JIy4yEHHUeE.

KBanToBbie YCUJIUTEIH u
reHeparopel.  THIBI  J1a3epoB.
Dddext 3eemana

3.4 |Teepmoe cocrosHue BemecTna.|Jlek 4 JI1.1JI1.2
[Tpubnmxenns CUILHOM U c1aboit JI1.3J11.4
CBSI3M. OHEPreTH4eCKHe 30HBI. JIL.5
[TonynpoBOAHMKOBBIE
MaTepUabl. Konebanus
pewerku. [Ipubmmxenue Jlebas.

3.5 |Coun wu wmarHutHbIE MowmeHT | [Ip 2 JI1.1JI11.2
JJIEKTPOHA JI1.3J11.4

JI1.5

3.6 |CamocormacoBaHHOe Ip 2 JIT.1JI1.2
nosie. Knaccudukanuss aTOMHBIX JI1.3J11.4
TepMoB. [IpaBriio XyHna JIL.5

3.7 |Crpoenne BemectBa. TBepaoe|llp 2 JI1.1JI1.2
TEJO. JI1.3 J11.4

JI1.5

3.8 |Tmepmoe cocrosHue BemecTBa.|Cp 15 JI.1J11.2
[TpubnmxeHus CUIbHOM U ciiaboi JI1.3J11.4
CBA3U. OHEPreTHYECKHE 30HBI. JIL.5

[TonynpoBoTHMKOBBIE
MaTepHuabl. Konebanus
pemerku. [Ipubmmxenue Jlebas.




3.9 |Ilepuogmyeckas cuctema | Cp 5 6 JIT.1J11.2
3JIEMEHTOB. Pentrenosckue JI1.3J11.4
CIIEKTPBI. Knaccugukarus J1.5
aTOMHBIX  TepMoB.  IIpaBuio
XyHaa

3.10 |CnonrtanHoe u BeIHYXIeHHOE |Cp 5 5 JIT.1 J11.2
U3JIyYCHHUE. KBanToBbIie JI1.3 J11.4
YCUJIUTENN U TeHepaTophl. THUIibl JI1.5
nazepoB. D dexT 3eemana
Paznen 4. Kontpoib

4.1 |Dk3ameH DK3amMeH |5 27 JIT.1JI1.2

JI1.3J11.4
JI1.5
Crnmcok 00pa3oBaTe/IbHbIX TEXHOJIOT il
1 |AxrtuBHOE ciymanue

8. OHEHOYHBIE MATEPHUAJIbI JJI51 IIPOBEJEHWA TEKYIIEA "
IMPOMEXYTOYHOU ATTECTALIUU

8.1. OueHoYHbIC MaTepHAJIbI /ISl IPOBEICHHUS TEKYIIeH aTTeCTAlluN
Cw. Ilpunoxxenue

8.2. OneHo4ynbie MaTepuaJIbl 1JIsl IPOBEACHHUS IIPOMEKYTOYHOM aTTeCTalluu

8.3. TpeGoBaHus K peliTUHHI-KOHTPOJIIO

9. YYHEBHO-METOAUYECKOE U THOPOPMAIIMOHHOE OBECIIEYEHHUE
JUCHUITVIMHBI (MOYJIA)

9.1. PexoMeHayemas Jureparypa

9.1.1. OcHoBHas JqUTEpaTypa

HIndp Jlutreparypa

J1.1

MunantbeB, ATomHas pusuka, Mocksa: IOpaiit, 2024, ISBN: 978-5-534-15939-4,
URL.: https://urait.ru/bcode/537755

J1.2

MunantbeB, ATomHas pusmuka, Mocksa: FOpaiit, 2019, ISBN: 978-5-534-00405-2,
URL.: https://urait.ru/bcode/434649

J1.3

CuyxuHn, O6muii kype ¢pusnku, Mockpa: U3narensckas ¢upma "dusuko-
MaTtematudeckas surepatypa" (PU3MATIINT), 2002, ISBN: 978-5-9221-0228-5,
URL.: https://znanium.com/catalog/document?id=303185




JI1.4 |CasenweB U. B., KBanToBas ontuka. AtomHas pusuka. dusuka tBepaoro Temna. Ousnka

aTOMHOTO siipa U 3yieMeHTapHbIX Yactull, Cankt-IlerepOypr: Jlans, 2021, ISBN: 978-5-
8114-1211-2,
URL.: https://e.lanbook.com/book/167873

JI1.5 |Imonsckuit 3. B., Aromuas ¢usnka, Mocksa, Jlenunrpan: ['ocygapcTBennoe

U371aTeIbCTBO TEXHUKO-TeOpeTHUecKoi tureparypsl, 1949, ISBN: 978-5-4458-4573-7,
URL: https://biblioclub.ru/index.php?page=book&id=213904

9.3.1 IlepeyeHb NPOrpaMMHOI0 odecredeHust

9.3.2 CoBpemeHHbIe IpodecCHOHATBbHBIE 0a3bI JAaHHBIX U HH(POPMAIMOHHBIE CIIPABOYHbIE

CHCTEMBI
1 9BC «ZNANIUM.COM»
2 ObC «IOPAUT»
3 OBC «YHuBepcurerckas 6MOIMOTEKA OHIANHY
4 OBC «Jlanb»

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

AyauT-

Oo6opynoBanue

3-2026

KOMIUIEKT y4eOHOIl Me0enu, IepeHOCHOW HOYTOYK, IEPEHOCHONW MYyJIbTUMEANMHBII
IPOEKTOP, IKPaH

3-218 KOMIUIEKT y4eOHOI Me0enu, IepeHOCHOW HOYTOYK, IPOEKTOp, IKpaH

3-226 KOMIUIEKT yueOHoil mebenu, MukiepHslil mynbT, AyTnoKoMILIEKT, IHTepakTHBHAs
crcremMa, mpoekTop, TerekoMMyHHKAIIMOHHbBIE MIKA(BI, SKpaH, KOMIBIOTEP

3-227 KOMIUIEKT y4eOHOIl Me0enu, MepeHOCHOW HOYTOYK, MPOEKTOP, IKpaH

3-228 KOMIUIEKT y4eOHOU MeOenu, IepeHOCHONH HOYTOYK, IPOEKTOP, IKPaH

11. METOAUNYECKHUE MATEPHUAJIBI VIS OBYUYAIOLIIUXCA 11O OCBOEHHIO

JUCHMUIIAHBI

Cwum. [Tpunoxenune




IV. Ouenounsle MaTepuHajbl JAJdsi TPOBeJeHUs] TeKylleil u
MPOMEKYTOYHOI aTTecTauuu

Dopma nposedenus IK3aMeHa: CTYyICHTbI, OCBOMBIINE IIPOrpaMMy Kypca,
MOT'YT TIIOJyYUTh OILIEHKY II0 HWTOraM CEMECTPOBOW H IOJyCEMECTPOBOM
PEUTHUHIOBOM arTecTaluu coracHo «llojmokeHnt0o o pPEUTUHIOBOM CHUCTEME
ooyuenus TBI'Y» (mpotokos Ne8 ot 30 anpens 2020 r.).

Ecmn ycnoBus «llonoxxeHust 0 peUTUHIOBOW CHUCTEME ...» HE BBIIOJIHEHBI,
TO DK3aMe€H chaercs coracHo «lloyIoKeHUI0 O MPOMEXYTOYHOM AaTTEeCTaluU
(3K3aMeHax W 3ayeTax) oOydaronIMxcsl MO MporpaMmaM BBICIIEr0 0Opa30BaHUS

TBI'Y» (mpotokon Nell ot 28 anpens 2021 r.)

JlJ1s1 mpoBe/ieHUs TeKyleil U MPOMeKYTOUHOM aTTeCTAIlUM:
YK-1. Cnoco0eH oCymecTBJIATh NMOUCK, KPUTHYECKHI AHAJIM3 M CHHTeE3
UH(OPMAUMHU, NPUMEHSATH CHCTEMHBIN MOAX0/ /sl PelleHUus] MOCTABJIEHHBIX
3aja4:
VK-1.1. AHanmu3upyert 3a1a4y, BbIIEsIs €€ 0a30BbIC COCTABIISIONINE;
VYK-1.5. PaccmatpuBaet u nipenyiaraet BO3MOXHBIE
BApUAHTHI PEIICHUS MTOCTABJICHHOM 3a/1a4H, OIIEHUBAs MX JOCTOMHCTBA U HEJOCTATKH.
3aganmue:
Penmts 3amauy: s HekoToporo Mertaymia KpacHas rpanHuna ¢gortoddpdexra B k=12
pa3za MEHBIIIE 4YacTOThl Majaromero wm3nydeHus. Omnpenenmuts paboTy BBIXOJA
aNieKTpoHa (B 2.B.) M3 [JIAHHOTO MeTajyla, €CId MAaKCHUMallbHash CKOPOCTh
(hOTODIIEKTPOHOB paBHA V=6 10°M/ceK.

Cnoco0 arrecTanum: NMCbMEHHBIN

Kpurepum ouenkmu:

- Bovicokuii yposensv (3 oanna): Tlonumaer QU3KMKY SBICHHS, COCTABIISCT
MaTEMaTUYECKUE BBIPAXKEHUS JUIsl TIoNydeHus perneHus. [lomydaer mpaBHIIbHBIN

OTBCT.



- Cpeonuit yposensv (2 oanna). Ilonnmaer pusuky sBieHus. VcnbIThIBacT
CIIOXKHOCTH C COCTaBJIICHHEM MAaTEMaTHYECKUX BBIPAKEHUW IS TOJyHYECHHS
pewenus. [lomyyaeT npaBUIIbHBINA OTBET.

- Huskuit yposenv (1 6ann). Tlonumaer ¢usuky siBneHus. VcHbITBHIBaeT
CJIO)KHOCTH C COCTaBJICHHEM MAaTEMaTUYECKHX BBIPAKECHUN ISl MOJTYYCHHS
pemenus. M3-3a anrebpanyeckoit HETOUHOCTH HE MOJIY4YaeT MPABUIbHBIA OTBET.
OIIK-1. Cnocob0en npumMeHATh 0a3oBble 3HaAHUSA B o00JacTH (PU3NKH H
paguopU3MKN H HMCHO0JIb30BaTh HUX B NPO(ecCHOHAIBLHONH AeATEJbHOCTH, B
TOM YHCJIe B chepe meAarornyeckoi 1esiTreJJbHOCTH;.

OIIK-1.1. ITpumensier 6a30Bble 3HaHUS B 00JIACTH (PUZUKO-MATEMAaTHUECKUX
HayK JUIS pelIeHus 3a/1a4 NpoPeCCUOHATbHOMN 1EATEIbHOCTH.
3aganue:

Pemmts 3amady: JIEWTPOH U MOH TeNys MPOILLUIM OJUHAKOBYIO YCKOPSIFOIIYO Pa3HOCTb
MOTEHUMAIOB. Haiith OTHOIIEHHE AJIMH BOJIH J1e-bpOoiist Uit STUX 4acTHLL.

Cnoco0 arrecTauMu: NAUCbMEHHBIN

Kpurepuu ouenku:

- Bovicokuit yposensv (3 oanna): llonumaer QU3MKy SBICHHS, COCTABISCT
MaTeMaTUYECKUE BBIPAXKEHUS NI MoaydeHus: pemieHud. [lomydaeT mpaBUIIbHBIN
OTBET.

- Cpeonuit yposensv (2 oanna). Ilonnmaer pusuky sBiaeHus. VcnbIThIBacT
CIIOXKHOCTH C COCTaBJICHHEM MAaTEMaTHYECKUX BBIPAKEHUN IS TOJYHYECHUS
pewtenus. [losryyaer npaBUIbHBIN OTBET.

- Huskuui yposenwv (1 6ann). Tlonumaer ¢usuky siBjacHus. VCObITBIBACT
CIIOXKHOCTH C COCTaBJICHHEM MAaTeMaTHYECKUX BBIPAXKEHUN Uil TOJYyYEHHUS
peuenus. 13-3a anreOpanyeckoil HETOYHOCTH HE MOJIY4YaeT NPABUIbHBIA OTBET.

OIIK-2. Cnoco0eH NMPOBOAUTH IKCINEPUMEHTAJbHbIE U TeOpPeTHYECKHe
HAY4YHble HCCJIENOBAaHUA O00HEKTOB, CHCTEM M MPOIECcCOB, 00padaTbiBaTh M
MPeICTABJIATH IKCIIEPUMEHTAIbHbIE IaHHbIE;

OIIK-2.2. IIpoBomuUT TEOPETUYECKOE U3YYCHHE OOBEKTOB, CHCTEM U

IMpOoHECCOB B paMKaXx TEMbI HAYYHOI'O UCCIICAOBAHMA



3apanue:

Pemre 3agauy:

- Hatitu xommyTaTop [x, H]

- Haiitu kommyTarop [x, Lz]

Cnoco0 aTrecTanuy: NNCHMEHHBIN

Kpurepuu oneHku:

- Bovicokuii yposensv (3 6anna): llonumaer QU3HMKy SBICHHS, COCTABISCT
MaTeMaTUYECKUE BBIPAXKEHUS NI MOodydeHus pemieHud. [lomydaeT mpaBUIIbHBIN
OTBET.

- Cpeonuit yposensv (2 oanna). Ilonnmaer pusuky sBiaeHUs. VcnbIThIBacT
CIIOKHOCTH C COCTaBJICHHEM MAaTEMaTHYECKUX BBIPAKECHUN [UI IOJYYCHUS
pemenus. [lomydaeTr npaBUIbHBINA OTBET.

- Huskuut yposenv (1 6ann). Tlonumaer ¢usuky sBiacHHs. VICHBITBIBACT
CIIOXKHOCTH C COCTaBJICHHEM MaTEMaTHYECKUX BBIPAKECHUN [UIS IOJYYEHUS
pemenus. M3-3a anreOpandyeckoil HETOYHOCTH HE MOIYYaeT NPAaBUIbHBIA OTBET.

V. VY4eOHO-MeTOAHYecKOe M  HHPOpPMAIMOHHOE  olecredeHHe
TUCHMILTHHBI

1) Pexomennyemas nuteparypa

a) OCHOBHAas JiuTeparypa:

1. CuByxun I.B. O0wmuii kypc ¢pusuku. AtomHas ¢pusuka. @usuka sapa u
aneMeHTapHbIX YacTull. M.: @uzmatiut, 2006 DnekTpoHHBIN pecypc. — Pexum

nocryma: http://biblioclub.ru/index.php?page=book red&id=82991&sr=1

2. UInonsckuii, 3. B. ATomHas ¢pusuka : yueOHUK : B 2 Tomax / D. B.
[monsckuii. — 8-e u3., crep. — Cankt-IlerepOypr : Jlanp, 2021 — Tom 1 :
Beexnenue B atomHyto pusuky — 2021. — 560 c. — ISBN 978-5-8114-1005-
7.— Texkct : anexTpoHHbIN // JIaHb : 2IeKTPOHHO-OUOIMOTEUHAs cCUCTEMa. —
URL.: https://e.lanbook.com/book/167794. — Pexxum gocTyna: st aBTOPH3.

OJIL30BaTEJIEH.

0) JlonosHUTENBHAS TUTEPATYpA:


http://biblioclub.ru/index.php?page=book_red&id=82991&sr=1

1. 3ucman, I'. A. Kypc obmeit pusuku : yuedbHoe mocodue : B 3 Tomax / I'. A.
3ucman, O. M. Tonec. — 7-e uzn., ctep. — Cankt-IletepOypr : Jlans, [0. 1.].
— Towm 3 : Ontruka. ®usnka aToMOB U MOJIeKy. PU3KKa aTOMHOTO S7pa U
mukpogacTur] — 2019. — 504 c. — ISBN 978-5-8114-4103-7. — TexkcrT :
AJIEKTPOHHBIN // JIaHb : 3NeKTpOHHO-0MOMMoTeuHas cucrema. — URL:
https://e.lanbook.com/book/115202 . — Pesxum goctyma: Ijsi aBTOPH3.
II0JIb30BATENEH.

2. Cagennbes, 1. B. Kypc o6mieit pusukn : yaebHoe nmocodue : B 5 romax / 1. B.

CagsenbeB. — 5-¢ u3a. — Cankr-IletepOypr : Jlanb, 2021 — Tom 5 :
KBanrtoBas ontuka. AtomHas ¢usuka. ®uzuka TBepa0ro Tena. dusnka
aTOMHOTO sifipa U 35ieMeHTapHbIX yacTul] — 2021. — 384 ¢. — ISBN 978-5-
8114-1211-2. — TekcT : 37eKTpOHHBIN // JIaHb : ANEKTPOHHO-OMOIHOTEUHAS
cucrema. — URL.: https://e.lanbook.com/book/167873. — Pexxum nmocryma:
IUIS aBTOPU3. MTOJIb30BATENIECH.

3. ©pum, C.3. Kypc obmeii pusuku. B 3-x 1. T.3. Ontuka. ATomHas pusmka
[DnexkTponHbIit pecype] : yueb. — Cankt-IletepOypr : Jlanb, 2008. — 656 c.

— Pexwum nocryna: https://e.lanbook.com/book/419

2) [IporpammHOe oOecrieueHue

a) JIutieH3noHHOEe MPOrpaMMHOE 0OECTICUEHHE

0) CBOOOAHO pacrpocTpaHsieMoe MporpaMmMHoe odecrieueHrue

3) CoBpemenHnbie ipodeccroHanbHbie 0a3bl JaHHBIX U HH(HOPMAIIMOHHBIE
CIIPABOYHBIC CHCTEMBI

1.O9BC«ZNANIUM.COM» www.znanium.com;

2.9bC «YHuBepcurerckas 6mbnuoreka onnaita»https://biblioclub.ru/;

3.9BC «JIlanp» http://e.lanbook.com

4) Tlepeuenb pecypcoB HHGOPMAIMOHHO-TEICKOMMYHHUKAIIMOHHOW CETU

((I/IHTepHCT», HGO6XOIII/IMI>IX JJIs1 OCBOCHUA JUCHHUIIINHBI

Snepnas ¢pusuka B Uareprere http://nuclphys.sinp.msu.ru/


https://e.lanbook.com/book/419
http://www.znanium.com/
http://e.lanbook.com/
http://nuclphys.sinp.msu.ru/

VI. Meroauyeckue Marepuadabl s O0YyYAKOIIMXCH IO OCBOCHHUIO

JTUCIHHUILINHBI

— NJIaHbl NPAKMUYECKUX (CeMUHAPCKUX) 3aHAMULL

— cOOpHUKU 3a0aY.

— memoouyeckue peKOMeHOauuu no opeavusayuu CaAMOCMOSIMENbHOU pa607’l1bl

CMYOeHmos.

— mpebosanus K petimun-KOHMpOoI0

Ilnanbl NpakTHYEeCKUX (CEMUHAPCKUX) 3AaHATHM

Cemunap 1: Pemenue 3amau Ha Temy «KBaHTOBBIE CBOWCTBA M3IIyYEHUSD).
IIpumeps! 3a1au:

1. I‘I}’BCTBI/ITGJII)HOCTI) CCTUYATKU TIJia3a K JKCITOMY CBCTY C HHHHOﬁ BOJIHBI

A=600HM cocTaBiIsIET P=1,7-10'18 Bt. Ckonpko (OTOHOB JOJDKHO MaaaTh
€KECEKYHJIHO Ha CeTYaTKy, YTOOBI CBET OB BOCIIPUHSAT?

@®OTOH, UMIYJILC KOTOPOTO [P CTAIKHUBACTCA C TMOKOSIIMMCS JJICKTPOHOM H
OTJIETaeT MoJ yriioM 0 K mepBoHaYaJIbHOMY HalpaBJeHUIO IBHKeHUd. Haiitu
UMITYJIBC (POTOHA TIOCIIE CTOJIKHOBEHHUS.

Cemunap 2: Pemenue 3agau Ha TemMy «bopoBckas Teopus atroma BOJOPOAAN.
[Ipumeps! 3a1au:

1. BHGKTpOH B aroMC BOAOpoAa IICPCIICII HN3 OCHOBHOI'O COCTOSAHHUSA B

BO30YXKJeHHOe, ToJiyunB 3Hepruro E=12,83.B. KakoBa HamOonbinas mjimHa
BOJTHBI, KOTOPYIO MOKET TETIeph N3JIYIUTh aTOM BOJ0poaa?

2. Atom BOAOpOJa B OCHOBHOM COCTOSHHUH IIOTJIOTUJI KBAaHT CBCTa C I[HPIHOf/'I

BOMHBI A=1,2-10°CcM. ompesennTh paguyc opoHTHI HIEKTPOHA I BO3OYKICHHOTO
aToma.

Cemunap 3: Pemienue 3aga4 Ha Temy «BonHOBBIE cBocTBa yactuip. [Ipumepsl
3a1a4:

1.

Kakyio [OMONHUTENbHYIO SHEPTUI0 HEOOXOJUMO COOOIIUTH AJIEKTPOHY C
UMITYJILCOM 15 K3B/C, UTOOBI €ro JjIMHa BOJIHBI cTana A=0,5A°.

[Tpu yBennmuenun sHepruum sekTpoHa Ha 500 3.B. ero neOpoineBckas IjavMHa
M3MEHWIACH B JIBa pa3za. HaliTu nepBoHAvYaIbHYIO JUIMHY BOJHBI AJIEKTPOHA.

Cemunap 4: Pemenue 3agau Ha TeMy «OCHOBBI MaT€MaTHYECKOIO arapara

KBaHTOBOU Teopumy». [Ipumepsl 3a1a4:
1. Haiitu kommytarop [H, pyJ=? ['ne H=p,Z/2m+U(x)



2. Haiitu xommyTarop [X, L]=?

Cemunap 5: Pemenue 3amau Ha temy «YpaHenue lllpemunrepay. Ilpumepst

3a/1a4:

1.

DNEKTpOH HAXOAUTCA B OJHOMEPHOW MOTCHIIMAIBHOU sSMe C aOCOIIOTHO
HenponuraeMbiMu  cteHkamMu  (0<x<l, [|=2A°). Halitu wdacroty ¢QoToHa
UCITyCKaeMOro MpH Mepexo/ie dJIEKTPoHa U3 1-ro Bo30YKIE€HHOTO COCTOSTHUS B
OCHOBHOE. UeMy paBHa BeJIMUMHA <x*> B 1-om BO30YXJIEHHOM COCTOSIHUU?

. OLleHUTH IS DJIEKTPOHA JIOKAJIM30BaHHOTO B oOjacTu pasMepoM |1=0,5Mkm

OTHOCHTEJIBHYIO HEOIPEAEACHHOCTh CKOpocTH AV/V? Eciin ero KMHeTH4decKas
DHEPTUSA Exuy=2 I.B.

Cemunap 6: Pemenue 3aga4 Ha TeMy «CrieKTpbl aToMOB». [IpuMeps! 3a1au:

1.

2.

['omoBHAsT JTUHUS PE3KOH CEpPUM aTOMAPHOTO I1I€3Us IPEACTaBIsACT COOOM
nyonet ¢ qymmHaMu BoaH A;=1469,5 A° u A,=1358,8 A°. Haiitn pacmerienue
(3.B.) 6p ypOBHs aToMa 11e3HUsl.

Jmuubl BoH xkenTtoro ayonera Hatpus A=589,00uMm u  A,=589,59umM. Halitu
st 3P ypoBust paciieruienre AE (3.B.), 00ycinoBiIeHHOE CHUH-OPOUTAIBHBIM
B3aUMO/ICICTBHUEM.

Cemunap 7: Pemienue 3ag1a4 Ha TeMy «CrieKTpbl MOJieKy». [Ipumepsl 3agay:

1.

Haiitu paznocTs sHepruit (3.B.) COCTOSTHUM ¢ KBAaHTOBBIMM unciamu N=1, J=1 u
n=0, J=6 y monexymst OH (r;=0,97 A° v,0;=3735 cm™).

Haiit pa3HOCTb SHEpruii B (3.B.) COCTOSHUI ¢ KBaHTOBBIMHU 4mciamu N=1,1=0
u nN=0, |I=5 y monekynbt CO (ro=1,13 A°®; v,,,=2310 CM'l).

COOpHMKH 327124

1.

COopHuk 3ama4 mo oduieMy Kypey ¢usuku. Y.3 ATomHas u sijgepHas Gusnka.
Crpoenue BemiectBa./Ilox pen. B.A. Opunnkuna. M.: ®uzmarkuura, 2009.-
512 c.

. CaBenbeB U.B. CoopHuk BompocoB u 3aaaud no odmen ¢usuke. CIIO.: Jlans,

2005.-288c.
Hponos U.E. 3agaun o obmeit puszuke. M.: bunom, 2001. — 432c.
COopHuk 3amay o obmemy kypey ¢usuku. B 5 1. K. V. Atomuas ¢usuka.

®dusuka sapa u snementapubix yactui / Iloxg pea. [. B. CuByxuna. M.:
OU3MATIINUT; JIAHB, 2006. - 184 c.



MeToauuecKie peKOMEHJAIMH 110 OPraHM3alMHd _CAMOCTOATEIbHOI padoThl

CTYACHTOB.

1. V3y4uTh peKOMEHAYEMYIO JTUTEPATYPY.

2. IIpocmotpeTs 3a1auu, pa3oOpaHHbIC HAa ayAUTOPHBIX 3aHATUSIX.

3. Pazobpatb 3a/1a4H, PEKOMEHIOBaHHBIC MperoiaBaTesieM IS
CaMOCTOSATEILHOTO PEIICHHsI, WCIOJIb3ys, MPH HEOOXOIUMOCTH, MPUMEPHI
pEIIeHNs aHAIOTHYHBIX 3a/1a4.

4. O6cynuTh mpoOJaEeMbl, BOZHUKIIKE MPU PEIICHUH 3a/1a4 C MPENoJaBaTelIeM.

TpeGoBanusi K pelTHMHI-KOHTPOJKW. B Tteuenue cemectpa nBa pasa (Ha

MOJIYJIBHBIX HEENSIX) He00XO0IUMO:

1) chnaTh MperoaaBaTeo PeIICHHs JOMAITHUX 3a/1a4, MOJYYCHHBIX U3 YKa3aHHbBIX
COOpHUKOB 3a/1a4,

2) OTBETUTH HA TEOPETUUECKUE BOIPOCHL. [IpuMephl BONPOCOB:
Moays 1

®oTo3PexT.

TyHHenbHbIN 3PDEKT.

Oddexr KomnroHa.

Oddext Pamzayspa

JHaBnenne nanydenus. Dddext Jlomrepa.
KBaHTOBaHME MOMEHTa UMITYJIbCA.
CrexTpbl UCITyCKaHUS U MOTJIONIEHUS.
Kectkuit poraTop. Bpaiienue MoJeKyiI.

©ooNO A WNRE

[Toctynarsr bopa.

[HEN
o

. KBantoBas Teopust atoma Bogopoa.

[HEN
[EEN

. CTonkHOBEHME ANEKTPOHOB ¢ aroMamu. OnbiTel Opanka u ['epua.

[EEY
N

. CIlMH ¥ MarHUTHBIA MOMEHT DJIEKTPOHA.
. bopoBckas Teopus atoma Bogopoa.

el
A~ W

. CiuH opOuTaibHOE B3auMoielicTBrE. TOHKas CTPYKTypa aToMa BOJIOPOJa.

[EEY
(S

. U30TONMNMUECKUN ClIBUT.

[HEN
(o))

. CeKTpbl NIENOYHBIX METAJIIOB.
. 'nnoresa ne bpows.

e
o

. OgHosnekTpoHHOE NpubIMkeHue. CaMocoraacoBaHHOE MOJIE.

[EEY
(o]

. Hudpakmus snekrponoB. OnbiTe JleBuccona-J/[xxepmepa u TomcoHa.

Monayas 2

1. 3anonHeHue 3IeKTPOHHBIX 00004eK. [lepuoanueckas cuctema 3JIEMEHTOB.



. CraTtuctryeckast UHTEpHIpETaIs BOJTHOBON (DYHKIUH.

. Criektpockonuyeckue 0003Ha4€HNsI AaTOMHBIX TEPMOB.

. BiiisiHue onbiTa Ha COCTOSIHUE MUKpOYacTUll. [IpuHIUII HeonpeAeIeHHOCTH.
. PEHTT€HOBCKHE CIIEKTPBI.

. OnepaTopbl KBAHTOBOM MEXaHUKHU.

. [IpaBuna or6opa npu U3y4eHUr aTOMOB.

. Onepatopbl OCHOBHBIX (PU3UUECKUX BEIUUNH.

©O© 0 N Ol W

. [llupuHa crieKTpaIbHBIX JTHHHM.

10. YcnoBue 01HOBPEMEHHON U3MEPUMOCTH JABYX (DU3UUYECKUX BEIMYKH.

11. CrioHTaHHOE U BBIHYKJIEHHOE U3TyYeHUe

12. OgnomepHoe ypaBHenue lllpenunrepa.

13. [lornomieHue 3IEKTPOMArHUTHBIX BOJIH B PAaBHOBECHBIX U HEPABHOBECHBIX
KBAHTOBBIX CUCTEMaXx.

14. Yactuna B OogHOMEpHOM moTeHuuanbHOM siMe. (Cnyyalh KOHEYHOH
TJIyOUHBI).

15. KBaHTOBbIE T€HEPATOPHI.

16. T'apMoHHUYECKHIT OCHUIUISITOP.

17. MarHuTHBIF MOMEHT aToMa.

18. KonebarenpHbIe CIEKTPHI IBYXaTOMHBIX MOJIEKYII.
19. Dddext 3eemana
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