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1.  UIEJHU U 3AJAYY JUCHUTIIAHBI (MOIY.JIST)

Hegp AMCHUIVIMHBI - JaTh CTYAEHTaM LEJIOCTHOE B paMKaxX CYIIECTBYIOIIHUX
€CTECTBEHHOHAYYHBIX IOJIOKEHUN IPEJACTABICHUE O COCTOSIHUM HCCIEIOBAHMN B OOHOU M3
HaubOosee pa3BUBAOIIMXCS oOmacteid (U3WKU CHCTEM B3aUMOJICHCTBYIOIIMX  YAaCTHII,
03HAaKOMHTh C METOJAMHU PacueTa SJHEPIeTUUECKOr0 CIEKTPa MAKPOCKOIINYECKUX TEl.

- HAy4YuThb CTYJAEHTOB OpPHUEHTUPOBATHCS B OCHOBHBIX HAaNpPaBICHUSIX Pa3BUTUS U
npo0OiieMaTuKe KBAaHTOBOM ONTHKH, (PM3UKM aTOMa M aTOMHBIX SIBJICHUNA U MX HPUIIOKEHUH B
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUSX.

3agaum IMCHUILIMHBI:

- O3HAKOMJICHHE CTYJICHTOB C OCHOBHBIMH 3aKOHAMU W (PU3NYCCKUMH BEIHMYMHAMH,
XapaKTepHBIMHU 11 KBAHTOBOM ONTUKU U aTOMHOM (PU3UKU;

- U3yYEHUE TEOPUU PABHOBECHOIO 3JIEKTPOMArHUTHOI'O U3JTy4YECHUS;

- pa3BUTHE Y CTYJICHTOB OOILMX MPEACTaBICHUN KBAaHTOBOW MEXaHUKH;

- O3HAKOMJICHHE CTYJEHTOB C OCHOBHBIMU INPUHLHUIIAMU OINKMCAHUSA CTPYKTYpPbl aTOMOB U
MPOLIECCAMU B3aUMOJICHCTBHS KBAHTOBBIX CUCTEM C M3JIyUECHUEM,

- U3YUYEHHUE MOJIEKYJI, UX CTPYKTYPhI U CIIEKTPOB;

- U3y4YeHHE OCHOB (PM3UKH JIa3epOB, (PU3UKU METAIJIOB U MOJYIPOBOJAHHUKOB, IPUHIIUIIOB
paboThl yCTPONCTB COBPEMEHHON MUKPO- K HAHORJICKTPOHUKHU.

2. MECTO JUCHUIIJIMHBI (MOAYJIsA) B CTPYKTYPE OIIOII BO

Juctmmuimaa  “KBaHToBass onTuka ¥ aTOMHAas (QU3MKA” SBISICTCS  AMCIHUILTAHOW
pOo()eCCHOHAIBHOTO IMKJIAa U OTHOCUTCS K 0a3oBod 4acth bl OCHOBHOW mNpodeccHoHaIbHOU
oOpa3zoBatenbHO# mporpammel o HanpasieHuio 10.03.01 Uudopmanuonnasi 6€30MacHOCTb.

Jucnunnuua “KBaHToBas ONTHKA U aTOMHAas (pU3MKa” OMHpAETCs Ha MaTEMaTHYECKYIO
micuuuiney  ’Maremartndecknii  ananmms”  (kon  gucuuiumael - b1.0.14.01), mkonbHBIE
oucHUIUINHE] “Dusnka” u “Xumus”.

OcBoeHUEe TUCIUTITUHBI HEOOXO0IMMO /I OCBOEHUS KypcoB: «KBaHTOBasi MEXaHUKa»

3. 3. TPEBOBAHUS K PE3YJIbTATAM OCBOEHMSI JUCLIUTIJINHBI
(MOJY.JIST)

[lpoecc ocCBOeHMS AWMCHMIUIMHBI HampaBleH Ha (OpMHpOBaHHE  CIEAYIOIIUX
komreTeHIm B cootBeTcTBUU ¢ DPI'OC BO wm OIl BO mo wnanpaenenuio 10.03.01
Nudopmannonnas 0e30macHOCTb.

OIIK-4 - cnoco0HOCTh MCNOJIL30BATH MMOJI0KECHUSH, 3AKOHBbI H ME€TO/IbI €CTECTBEHHbLIX HAYK
H MATEMATHKH IJId pEHICHUA 3a1a4 I/IH)KeHepHOﬁ ACATECIbHOCTH
B PE3YIBTATC U3YUYCHUS JUCHUIIIMHBI CTYACHT OOJIKCH:

3namo:

- OCHOBHblEe NOHAMUSL, 3AKOHbL U MOOEIU KBAHMOBOU ONMUKU U AMOMHOU DUIUKU;

- K8AHMOBO - MeXaHU4YecKoe ONUCanue amomMHblX SA61eHUl,

- OCHOBHble HAYUHble MemoObl  Meopemuyecko20 U IKCNEePUMEHMANbHO20 UCCAe008AHUsL
Qusuueckux 00veKmos, NPoYeccos U AGIEeHUL KBAHMOBOU ONMUKU U AMOMHOU DUUKU,

Ymems:

- UCNOIBL308AMb 3AKOHbL KBAHMOBOU ONMUKU U AMOMHOU (U3UKU NPU peuleHUU 3a0al;

- NPUMEHAMb MeopemudeckKue 3HaHUs K peueHuro npakmu4eckux 3a0au,

- OYeHUusams npeoesibl NPUMEHUMOCMU OCHOBHBIX MEMOO08 ONUCAHUSL ATMOMHBIX SGIeHULL,
Bnaoems:



4

- HABbIKAMU UCNONbL306AHUA 0A306bIX 3HAHUL 8 oOaacmu @u3UKU 6 NpogpeccUOHATbHOTU
0esAmenNbHOCIMU, HABLIKAMU peuleHUus MUunosvlx 3a0ai u3 obnacmu K8aHmMoBOU ONMUKU U
AmMoMHOU Pu3UKU,

-Memooamu K8aHMOBO - MEXAHUYECKO20 ONUCAHUSL NPOCIEUUX KEAHMOBbIX CUCHEM,

- Memooamu IKCNepUMEHMANTbHbIX UCCIe008AHUL NAPAMEMPO8 U XAPAKMEPUCTIUK AMOMHbBIX
A6NEeHUU;

- Memooamu 00pabomKu u aAHAIU3A IKCNEPUMEHMANTbHOU U MeopemuyecKoll puzuieckol
ungopmayuu.

4. OBBEM JUCHHUILIAHBLI (MOAYJISI) U BUAbl YYEBHOM PABOTHI

O0beM THCHUILIMHBI COCTABJISIET 7 3a4eTHBIX eIUHMII, 252 Jaca.
®opMa IPOMEKYTOUYHOM ATTECTAIUM: IK3aAMeEH

Buj yue6Hoii paGoThI Bcero uacos / CeMecTpbl

3a4YE€THBIX CAUMHUIL 4

AyIuTOpHBIE 3aHITHS (BCET0) 151/4,2 151/4,2

B Tom uncne: - -

Jlexuuu 60/1,7 60/1,7

[Mpaktuyeckue 3ausatus (I13) 60/1,7 60/1,7

JIabopatopHbie paboThI 20/0,5 20/0,5

KoHntpoib camocTtositenbHoM padoTsl (KCP)

KonTpons o6muii (KO) 10/0,27 10/0,27

Koncynpraruu 1/0,03 1/0,03

CamocroniTesibHasi padoTa (Bcero) 75/2,1 75/2,1

B Tom uncne: - -

Camocmosmenvras paboma (no020moska 00K1a008 no 75/2,1 75/2,1

memam, peuleHue 3a0a, N0020MoEKA OMUEmMos no

JabopamopHwviM pabomam)

KonTpoab 26/0,7 26/0,7

B Tom uncne:

Iloozomoexa omuemos no 1abopamopusvim pabomam, 19/0,5 19/0,5

8bINOIHEHUEe OOMAWHUX pabOm, 8biCIMYNIeHUe C OOKIAOOM NO

meme, mecmuposarnue, KOJUIOK6UYmM

Iloozomoeka k 3K3ameHy

Dxzamen 7/0,2 7/0,2

Bun npomexxyTouHoi arTecTanuu (3a4eT, SK3aMeH) JK3aMeH JK3aMeH

OO61mast TpyA0eMKOCTh Yachl/3a4eTHBIC CTUHUIIBI 252/7 252/7

5. COAEP)XAHUE JUCHUIIJIUHBI (MOAYJIS)
5.1. Conep:xanue pa3/iesioB U TeM JUCUUILIMHBI (MOIYJIsT).

BBenenue




Omnpenenenus. MacmraObl pa3MepoB, Macc M SHEPrHi B aToMHOU pusuke. DoToH.

1. KBanToBasi npupoaa u3iy4eHust

1.1. TerutoBoe u3my4eHue u ero xapakrepuctuku. 3akoH Kupxroda. 3akonsl Credana -
bonpumana u cmemenus Buna. ®@opmynsl Panes - [xunca u [1nanka. Ontuyeckas
nupoMeTpus. TernioBble HCTOYHUKU CBETA.

1.2. Bugsl ¢porosnexrpuueckoro 3¢ dexra. 3akoHsl BHeNIHETO (poTodddexra. YpaBHeHHE
OliHmTeiHa uist BHEIIHEro ¢poTtodddexra. IKCIepuMEHTaTbHOE MOATBEPKICHNE KBAHTOBBIX
cBoiicTB cBera. [Ipumenenue dpororddekra.

1.3. DHeprus u umnyibsce poToHa. J[aBneHue cBera.

1.4. Oddexr Komnrona u ero anemMeHTapHas TEOpHUS.

1.5. EDMHCTBO KOPITYCKYJISIPHBIX M BOJTHOBBIX CBOMCTB 3JIEKTPOMArHUTHOTO U3ITy4EHUS.

2. Teopusi atoma Bogopoaa no bopy

2.1. Mopenu atoma Tomcona u Pezepdopna.
2.2. JIluHeyaThlil CIEKTp aToMa BOJIOPO/a.
2.3. Iloctynats! bopa.

2.4. Onbitel ®panka u ['epiia.

2.5. CnexTp aroma Bogopoa 1o bopy.

3. D1eMeHThl KBAHTOBOW MEXaHUKHU

3.1. KopryckyasipHO-BOJIHOBOH JTyaji3M CBOIMCTB BEIIECTBA.

3.2. Hekoropsie cBoiicTBa BoJH e bpoiins

3.3. CoOTHOILIIEHHE HEONPEICTICHHOCTEM

3.4. BonHoBast pyHKIHS U €€ CTaTUCTUUYECKUM CMBICIT.

3.5. Obuiee ypasHenue lpenunrepa. Ypasuenue lllpenunrepa uid cTallMOHAPHBIX COCTOSIHUM.
3.6. [IpuHIIMT IPUYUHHOCTH B KBAHTOBOH MEXaHHUKE.

3.7. JIBmxeHue CBOOOIHOMN YaCTHUIIBL.

3.8. HacTuiia B 0THOMEpPHOM NPSIMOYTOJILHON «ITOTEHIIUAILHOM sIMe» C 0ECKOHEUHO BHICOKUMU
«CTEHKaMm»

3.9. [IpoxosxaeHue yacTHIIbl CKBO3b MOTEHIIMATIBHBINA Oapbep. TyHHENbHBINH 3 (DEKT.

3.10. JInHENHBI rapMOHUYECKUH OCLIMIIISATOP B KBAHTOBOW MEXAHUKE

4. Jj1eMeHTbI COBPeMeHHO#i (PM3UKH ATOMOB M MOJIEKY.JI

4.1. ATom BoiOpo/ia B KBaHTOBOM MexaHuKe. 1s-CocTosiHHe 27IeKTpOHa B aTOME BOJIOpO/Ia.
4.2. CnuH snektpoHa. CIMHOBOE KBAaHTOBOE YHUCIIO.

4.3. [IpuHIUIT HEPA3TUIUMOCTH TOXKIACCTBEHHBIX YacTHIl. DepMUOHBI 1 OO30HHI.

4.4. Ilpunuun [Maynu. Pacnpenenenue 31eKTPOHOB B aTOME MO COCTOSTHUSIM.

4.5. [lepuonnueckas cuctema 3J1IeMeHTOB MeHiereena.

4.6. PEHTT€HOBCKHE CIEKTPBI.

4.7. MonexyJbl: XMMUYECKHE CBSI3U, MIOHATHE 00 SJHEPTETUYECKUX YPOBHAX. MoNeKyIsipHbIE
cnexkTpsl. KoMOMHaIMOHHOE paccesiHue CBeTa.

4.8. [Tormomenne. CHOHTaHHOE U BBIHYXACHHOE N3iIydeHUs1. ONTHYeCKre KBAaHTOBBIE
TeHEpaTOpHI (J1a3ephbl).

5. DJIeMeHThl KBAHTOBOM CTATHCTHKH

5.1. KBanroBas cratuctuka. ®a3zoBoe nmpoctpaHcTBO. OyHKIMA paclpeiesICHHUS.
5.2. [lonsaTue o kBaHTOBOU cTaTHCTUKE bo3e - DliHmTeiiHa n @epmu - Jupaka.

5.3. BBIpOXAEHHBIN 2JEKTPOHHBIN ra3 B MeTaJIIax

5.4. IlonsTHE O KBAaHTOBOW TEOPUU TETNIOEMKOCTH. DOHOHBI.

5.5. BbIBOABI KBAHTOBOM TEOPHH JIEKTPOIPOBOIHOCTH METAILIOB

5.6. CeepxmnpoBoaumocts. Dpdext MeiicHepa. [lonstue 06 adpdexre /Ixozedcona.



6. DyieMeHTHI GU3MKHU TBEPAOIO Tejia
6.1. [TonsiTHE O 30HHOM TEOPUM TBEPABIX T€I. MeTallabl, AUIIEKTPUKHU U MTOJIYIPOBOJAHUKH 110
30HHOM TEOpHH.
6.2. CobcTBEHHas U IPUMECHAs IPOBOAUMOCTD IIOJIYTIPOBOIHUKOB.
6.3. ®oTONPOBOAUMOCTH MOJTYIIPOBOJHUKOB.
6.4. JlroMmuHeCHEeHLIUS TBEPbIX TEJ.
6.5. KoHTakT 1ByX METAJUJIOB [0 30HHOW T€OpUH. TepMOITEKTPUUECKUE SIBICHUS U UX
MIpUMEHEHUE.

6.6. BeimpsimiieHHe Ha KOHTAKTE METAILT - HOJAYIIPOBOIHUK (0100 [Llommiu)
6.7. KOHTaKT 371€KTPOHHOIO U JBIPOYHOTO MOJYTPOBOAHUKOB (p-n-nepexoo)

6.8. ITomynpoBOTHUKOBBIE AUOJIBI M TPUOBI (TPAH3UCTOPHI)

5.2 Paznesbl TUCHUIIMHBI U MEKIUCHUINIIIMHAPHBIC CBA3H C o0ecneuynBaeMbIMH

(mocseayOIIMMHU) JUCHUIIIMHAMUA

Ne | HaumeHnoBanue  obOecme- | Ne No pas3zienoB U TeM JaHHOW JUCIHUILIMHBI, HEOOXOIUMBIX
/Tl | YABACMBIX (mocnenyto- | mist W3yUYCHUS o0ecreuynBaeMbIX (mocneayronmx)
WX ) TUCITUTIINH JIMCIUTIIIMH (BIHCHIBAIOTCS pa3pabOTIHKOM)
1. | KBaHTOBas MeXaHHKa 1 2 3 4 5 6 7 8
2. | TeepnorenbHas 4 5 6
AJICKTPOHHKA
3. | Mukpo- u 1 2 3 4 5 6
HaHORJICKTPOHHUKA
4. | ®u3n4ecKue OCHOBBI 1 2 3 4 5 6 7
AJICKTPOHUKHU
5. | KBanToBas u ontuueckas 1 2 3 4 5 6 7 8
AIEKTPOHHKA
5.3. Pa3nenbl ¥ TeMbl JUCHMIJIMH (MOAYJI€eii) U BUABI 3aHATHI
Ne HanmeHoBaHue pasznena Buib! 3aHATHH B yacax
n/m Jlexir. Tpaxr. JIa6. | KCP | KO | CPC Kone. | Kom- Bcero
3aH. TPOJIb
1. | Beexenne 4 4 1 3 1 13
2 1. KBanroBas npuposa 8 8 3 1 12 3 35
H3JIYyYCHUSA
3 2. Teopus aTroma Boopo/ia 1mo 8 8 4 1 12 3 36
Bbopy
4. 3. DileMeHTHI KBAHTOBOM 10 10 3 1 12 3 39
MCXaHUKH
5. 4, DieMeHThI COBPEMECHHOU 10 10 4 2 12 3 41
(U3UKN aTOMOB M MOJICKYJI
6. 5. DneMeHThl KBaHTOBOM 10 10 3 2 12 3 40
CTAaTUCTUKHU
7 6. DnemMeHTbI PU3UKH 10 10 3 2 12 3 40
TBEPJIOTO Tena
8. | Dx3amen 1 8
Hroro: 60 60 20 10 75 1 26 252

6. NEPEYEHHb CEMUHAPCKHX, IPAKTUUECKHUX 3AHATHA 1
JIABOPATOPHBIX PABOT




6.1 Coaep:kanue TUCUMIIUHBI, CTPYKTYPHUPOBAaHHOE N0 TeMaM, ¢ YKa3aHHeM BH/10B

y‘leﬁHbIX 3aHSATHI M OTBEJEHHOI'0 HA HUX KOJHYECTBA aKaJeMHUYECKHX YaCOB

Ne | Hammeno HanmeHnoBaHME TEMBI Bunbl 3ansTHI B Yacax
n/ | panme Kon | Kon
I | pasgena N | m | Je6. | KCP | KO | cpc | &Y | ™OA | Bee
TaIg b TO
ns
BBenenne | Ompenenenus. MacmtaOvl pa3mMepos,
1. MacC U SHEPTUil B aTOMHO# (u3nKe. 4 4 1 3 1 13
POTOH.
1. 1.1. TemmoBoe U3MYYCHUE U €TO

KBantoBa | xapakrepuctuku. 3akoH Kupxroda.
st npupoaa | 3axons! Credana - bonbumana u
u3Jdy4eHu | cmemenus Buna. @opmynsl Panes -
b Jxunca u [Inanka. Ontudeckast
nupomeTpusi. TernaoBble HCTOUHUKH
CBeTa.

1.2. Bugsl pOTOANEKTPHIECKOTO

3¢ ¢dexra. 3aKOHBI BHEIITHETO
tdoroaddexra. YpaBHeHHE

2. DifHIITeHA IJIsI BHEILTHETO 8 8 3 1 12 3 35
(horoaddexra. DxcIepIMEHTAIEHOE
MIOATBEPXK/ICHNEC KBAHTOBBIX CBOHCTB
cgeta. [Ipumenenue potorddekra.
1.3. DHeprust ¥ UMITYJILC (POTOHA.
JlaBneHue cBeta.

1.4. Dpdexr Komnrona u ero
3JeMEeHTapHas TEOpHUs.

1.5. EAMHCTBO KOPIYCKYJISPHBIX U
BOJIHOBBIX CBOICTB
3JIEKTPOMAarHUTHOTO M3ITyYEHHUSL.

2. Teopus | 2.1. Mopemu atoma TomcoHa u

aToma Pesepdopna.
BOJOpPOJA 2.2. JIunenyaTelil criekTp aToMa
3, | meBopy | Boxopoa. 8 | 8 | 4 1| 12 3 | 36

2.3. Ilocrynatel bopa.
2.4. OnwiTel @panka u I'epua.
2.5. Cnektp aToma BOJ0pO/ia Mo

bopy.
3. 3.1. KopmyckyJisipHO-BOJHOBOI
DJIeMeHT JIyaJu3M CBOMCTB BEIIECTBA.
bl 3.2. HexoTopble CBOWCTBA BOJIH /€
KBaHTOBO | Bpoiins
71 3.3. CooTtHoueHue

MEXaHHKH | HEONpeAeIeHHOCTeN

3.4. BoHOBas (yHKIHA U e
CTaTUCTUYECKUH CMBICIL.

3.5. O6wee ypasuenue llpenunrepa.
VYpasuenue Illpenunrepa nis

4. CTal[MOHAPHBIX COCTOSHUM. 10 10 3 1 12 3 39
3.6. [TpuHIMI TPUYUHHOCTH B
KBaHTOBOI MEXaHUKE.

3.7. JIBwKeHne CBOOOHOM YaCTHUIIbI.
3.8. YacTrma B OqTHOMEPHOH
HIPSAMOYTOJBHON «IIOTEHIIUAIbHON
sMe» ¢ OECKOHEYHO BBICOKUMH
«CTEHKaMM»

3.9. IIpoxokeHne YaCTHIbI CKBO3b
MOTEHIMAJIBHBIN Oapbep.
TyHHETBHBIN YD DEKT.

3.10. JIuneHHBIH TapMOHUYECKIH




OCIIMIIJIATOP B KBAHTOBOH MEXaHHUKE

4,
DJj1eMeHT
bl
coBpeMeH
HOH
buznxn
aTOMOB H
MOJIEKYJT

4.1. AtoM BoiopoJia B KBAHTOBOH
MexaHuke. 1s-CocTosiHHe 3JIeKTpoHa
B aTOME BOAOPOJIa.

4.2. Cniun 3nexTpoHa. CIIMHOBOE
KBaHTOBOE YHCIIO.

4.3. IIpuHIUN HEPa3TUUUMOCTH
TOXIECTBEHHBIX YacTHIl. DepMHOHEI
1 OO30HEI.

4.4. ITpunnun [aymu.
Pacnpenenenne 31eKTPOHOB B aTOMe
IO COCTOSTHUSIM.

4.5. Ilepuoandeckas cucrema
3J1eMEeHTOB MeHeneeBa.

4.6. PeHTreHOBCKHE CIIEKTPHI.

4.7. Monexysl: XUMUYECKHe CBSI3H,
MOHSTHE 00 SHEPreTHYECKUX
YPOBHAX. MOJIEKYJISIPHBIE CIIEKTPHI.
KoMmb6uHanmnonHoe paccesHue cBeTa.
4.8. ITornomenue. CioHTaHHOE U
BBIHYKJCHHOC U3JTYyUCHUS.
Onruueckre KBaHTOBBIE TEHEPATOPHI
(;1azepsr).

10

10

12

41

5.
Jj1eMeHT
bl
KBaHTOBO
i
CTaTHCTH

KN

5.1. KBanToBas cratuctuka. ®azoBoe
npocTpaHcTBO. DYHKIHS
pacrpeneneHusI.

5.2. TloHsiTHE O KBAHTOBOM
cratuctuke bose - DifHmTelHa U
®epmu - Jlupaxa.

5.3. BeIposkA€HHBIH 2JEKTPOHHBIN
ra3 B MeTajuiax

5.4. IloHATHE O KBAHTOBOI TEOPUH
TEII0eMKOCTH. DOHOHBI.

5.5. BbIBObI KBAHTOBOW TEOPUU
3JIEKTPOIIPOBOAHOCTH METAJLIOB
5.6. CBepxmpoBOIUMOCTbE. D ekt
Meiicuepa. [TonsaTtue 06 3¢ dexre
Jxo3edcoHa.

10

10

12

40

6.
DJIeMeHT
bl PU3UKH
TBEPAOIo
Teaa

6.1. IloHsiTHE O 30HHOU TEOPUH
TBEPIBIX TEJI. MeTaisl,
JIDJIEKTPUKH U TTOJIYTTPOBOAHUKH MO
30HHOU TeOpuUHu.

6.2. CobcTBeHHAS M IPUMECHAS
MPOBOIUMOCTb TTOJIYTTPOBOAHUKOB.
6.3. ®OTONPOBOUMOCTD
MOJIYIIPOBOJHUKOB.

6.4. JlroMHHECIICHITUS TBEPIBIX TEIl.
6.5. KoHTaKT IByX METaJIJIOB 110
30HHOH TE€OpHHU.
TepModeKTpHUecKUe SBICHHUS U UX
NpUMEHEHHE.

6.6. BeimpsimiieHHe Ha KOHTAaKTe
METaJII - TOJIYIPOBOJIHUK (0100
Hlommxu)

6.7. KOoHTaKT 37I€KTPOHHOTO H
JIBIPOYHOTO MOJYIPOBOTHUKOB (p-71-
nepexoo)

6.8. IToynmpOBOIHMUKOBBIC THOIBI H
TpUOJB! (TPAH3UCTOPHI)

10

10

12

40

JK3aMeH

1

7

Hroro:

60

60

20

10

75

1

26

252

JI- nexmus, 113 — npakrnyeckue 3austusa, CPC — camocrositenbHas paborta cryaenTta, K — KoHTpoIb.




6.2 IlepeyeHb NPaKTHYECKUX 3AHATHI.

Ne Ne paznena u Haunmenosanue Tpyno- O1eHOYHBIE CpeCcTBa Dopmupy-
n/n TEMBI MPaKTHYECKUX PadboT €MKOCTh eMble
JUCIUTUTHHBI (uacer) KOMITETEHIINU
(Monyns)
1 2 3 5 6
1. | BBenenue Omnpenenenus. MacitaOb 4 KonTponbsHbIe BOIPOCH. OIIK-4
pa3MepoB, Macc ¥ SHEPruil B
aToMHOH ¢u3nke. DOTOH.
2. | Pazgen 1. Ksanrosas npupoaa 8 KoHnTponbsHbIe BOIPOCHL. OIIK-4
Tema 1.1-1.5 H3ITy9CHUS KoHTpoapHas padboTa.
3. | Pazgen 2. Teopus aToma Bogopozaa no 8 KonTponsHBIE BOPOCH. OIIK-4
Tema 2.1-2.5 Bopy KoHTpoapHas padboTa.
4. | Pa3pea 3. OneMEHTHI KBAaHTOBOU 10 KoHTpoabHbIE BOIPOCHL. OIIK-4
Tema 3.1 - 3.10 MEXaHUKH KoHTposapHast padboTa.
5. | Pa3gen 4. DJeMeHTHI COBpEMEHHOM 10 KoHTponsHBIE BOIPOCH. OIIK-4
Tema 4.1 - 4.8 (bM3HKU aTOMOB M MOJICKYJI KoHTposapHast padboTa.
6. | Pa3men S. DIeMeHTHl KBAHTOBOM 10 KoHTpomsHBIE BONPOCH. OIIK-4
Tema 5.1 — 5.6 CTaTHUCTHKH KoHTposapHast padboTa.
7. | Pa3men 6. OneMeHTHl PI3UKI 10 KoHTpombsHBIE BONPOCH. OIIK-4
Tema 6.1 - 6.8 TBEPJIOTO Tella KoHTposapHast padboTa.
8. JK3aMeH. 6 OIIK-4
6.1 Il.nan camocTOosITE/IbLHON PA0OTHI CTYIEHTOB
No Tema Buna 3ananue Pexomennyemast Konu-
He/. €CaMOCTOATEIbHOM JMTepaTypa 4ecTBO
padoThl 4acoB
1 Baenenue Bueayauropnas W3yuenue HayuHoil u cienuanbHoil | U3 cincka 3
pabora. JIUTEpaTyphl, TOJrOTOBKA K OCHOBHOH H
3aHATHAM, PEIICHHE 3a/1ad, JIOTIOJTHUTENbHON
BBINOJTHEHHE 33/1aHUH 110 TeMawm, JIUTEPaTyPHI.
BBIHECEHHBIM Ha CaMOCTOSTEIIEHOE
n3y4YeHue, KOHCTIEKTUPOBaHHE
OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHIL.
1-3 | KBanroBas Bueayauropnast N3yuenune HayuyHOH U crienuanbHoOM | M3 cimcka 12
npupoaa paboTa. JUTEPATypHl, IOATOTOBKA K OCHOBHOH H
W3ITy9eHUS 3aHATHUSM, PELICHHE 33134, JIOTIONTHUTEIBHOI
BBINIOJIHEHHE 33JaHUH 110 TeMawM, JUTEPaTypBI.
BBIHECEHHBIM Ha CAMOCTOSITEIIbHOE
U3ydeHHe, KOHCIIEKTHPOBaHUE
OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.
4-5 | Teopus aroma | BueaynuropHas W3ydenue HayuHol u cnenuansHoi | M3 ciucka 12
BOJIOpoia 1o | pabora. JIHUTEpaTyphl, TOJrOTOBKA K OCHOBHOH H
Bopy 3aHATHAM, PEIICHHE 3a/1ad, JIOTIOJTHUTEIbHON
BBINOJTHEHHE 33/1aHUH 110 TeMawm, JUTEPATYPHI.
BBIHECEHHBIM Ha CaMOCTOSTEIIEHOE
H3y4eHne, KOHCIIEKTHPOBAHNE
OTBETOB Ha KOHTPOJIFHBIE BOIIPOCHL.
6-8 | DnemeHTHI Bueayauropnas N3yuenue HayuHO# U crienuanbHoOi | M3 cimcka 12
KBaHTOBO paborTa. JIUTEPATYpPBI, MOATOTOBKA K OCHOBHOH U
MEXaHUKH 3aHATHUSAM, PEUICHHE 33134, JIOTIOTHUTEIHHOM
BEITIOJTHEHHE 3aJJaHNH 110 TeMawM, JUTEPATYPHI.
BBIHECEHHBIM Ha CAMOCTOSITEIIFHOE
n3y4YeHue, KOHCTIEKTUPOBaHHE
OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.
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9-11 | DaemeHTHI Bueayauropnas W3yuenne HaydHO# 1 crienuanbHOl | M3 crimcka 12
COBpEeMEHHOW | paboTa. JUTEPATYphl, MOATOTOBKA K OCHOBHOH 1
¢busuKn 3aHATHAM, PEIICHHE 3a/1ad, JIOTIOTHUTENbHON
aTOMOB U BBINOJTHEHHE 33/1aHUH 110 TeMam, JUTEPATYPHI.
MOJIEKYJT BBIHECEHHBIM Ha CAMOCTOSITEJIbHOE
H3y4eHHe, KOHCIIEKTUPOBaHNE
OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.
12- | DnemeHTHI Bueayauropnas N3yuenne HayuHOH U cnienuanbHoi | M3 cnimcka 12
14 KBaHTOBOH paboTa. JUTEPATypHl, TOATOTOBKA K OCHOBHOMH U
CTaTHCTHKH 3aHATHUSAM, PELIeHHE 3aaY, JIOTIOJTHUTENBHO
BBINOJTHEHHE 3a/IaHHUH 110 TEMaM, JIUTEPaTyPHI.
BBIHECEHHBIM Ha CaMOCTOSTEIIEHOE
n3y4YeHUE, KOHCTIEKTUPOBaHNE
OTBETOB Ha KOHTPOJIbHBIE BOIIPOCHI.
15- | DnemeHTHI BreaymutopHas Wzydenne HayuHO# u cnenuainpHO | M3 crimcka 12
17 liN7k37078 paborta. JUTEPATYPHI, IOATOTOBKA K OCHOBHOH H
TBEPAOTO Tea 3aHATHAM, PEIICHHE 3a/1ad, JIOTIOTHUTENbHON
BBIMIOJIHEHHE 3aJ]aHUl 110 TeMaM, JIMTEepaTypsl.
BBIHECEHHBIM Ha CaMOCTOSITEIbHOE
U3yueHHe, KOHCIIEKTUPOBAaHUE
OTBCTOB Ha KOHTPOJIbHBIC BOPOCHI.
18 [ToaroroBka K U3 cniucka 8
JK3aMEHY. OCHOBHOH U
OK3aMeH JIOTIOJTHUTEIbHOU
JIUTEPaTyPHL.

6.4 MeToanyeckue yKa3aHus 0 OPraHU3AIUM CAMOCTOSATEIbHOI PadoThl CTY/1€HTOB.

HCMMOCPCACTBCHHLIM PYKOBOJACTBOM IIPCIIOAABATCIIA U 11O €TI0 3a/IaHUIO.
- BHC€AyJUTOpHaA

Ilenp camMoCTOATENBHOM pabOTHI CTYAEHTa — OCMBICIIEHHO U CaMOCTOSTENBHO paboTaTh
CHauajga C Y4yeOHBIM MaTepuajioM, 3aTeéM C HayyHOW HHQOpMalnMen, 3al0KUTh OCHOBBI
CaMOOpraHU3allMM M CaMOBOCIMTAaHUS C TEM, YTOObl INPHUBUTH YMEHHE B JalbHEHIIeM
HENPEPHIBHO MOBBIIIATH CBOIO MPO(ECCHOHATIBHYIO KBATH(PHUKAIUIO.
B yueOHOM mporiecce BBIIENAIOT ABa BUa CAMOCTOATENbHOM paboThI:
- ayJWTOpHas — CaMOCTOsATENbHas paboTa BBINONHIETCA Ha YYEOHBIX 3aHATHSIX MOJ

— CaMOCTOATCIIbHAsA pa60Ta BBIIIOJHACTCA CTYACHTOM II0 3aJJaHUIO
npenoaaBaresisd, HO 0e3 ero HEMMOCPCACTBCHHOI'O Yy4aCTHUH.

CamocrosiTeibHas padoTa IOMOraeT CTyAeHTaM:

1) OBaageTb 3HAHUSIMU:

- YTeHUe TeKcTa (yueOHUKa, IepBOUCTOYHHKA, JJONOJHUTEIBHOM TUTEpaTypsl U T.11.);
- COCTaBJIEHUE TIaHA TEKCTa, rpaduueckoe n300pakeHne CTPYKTYpbl TEKCTA,
KOHCIIEKTUPOBAaHUE TEKCTA, BHIMUCKU U3 TEKCTA U T.1.;

- paboTa co crpaBOYHHUKaMH U JPYroi CIpaBOYHOM JINTEPaTypoOi;

- 03HaKOMJIEHHE C HOPMaTUBHBIMU U IIPABOBBIMH JIOKYMEHTAMH;

- yueOHO — METOAMYECKas U HayYHO-HCCleloBaTeNIbcKasi paboTa;

- HCII0JIb30BAHNE KOMIIBIOTEPHON TEXHUKHU, IHTEpHETa M 1p.;

2) 3akpenysAiTh U CHCTEMATH3HPOBATh 3HAHMS:

- paboTa ¢ KOHCIIEKTOM JIEKLIUH;

- 00paboTKa TeKcTa, MOBTOpHas padoTa HaJl y4eOHbIM MaTepHaioM yueOHUKa,
NIEPBONUCTOYHUKA, JOMOJHUTEIBHOM JINTEPATYPHI, ayAHO U BUIE03aIUCEN;

- IOATOTOBKA IJIaHa;

- COCTaBJIEHUE TAOJIUI] JUTSI CUCTEMAaTH3aIMK yueOHOro MaTepuaa,;

- IOITOTOBKA OTBETOB HAa KOHTPOJIbHBIE BOIIPOCHI;

- 3aIll0JIHEHUE paboyeil TeTpaiu;

- aHaIUTUYECKast 00pabOTKa TEKCTa;



11

- MOATOTOBKA MYJIbTHMEIUA MPE3CHTAIINHU U IOKJIAIOB K BBICTYTUICHHIO Ha CEMHHAPE
(koH(pepeHIInr, KPYTIIOM CTOJIE | T.I1.);

- IOATOTOBKA pedepara;

- cocTaBiieHue OndIMorpaduu UCIOIHL30BAaHHBIX HCTOYHUKOB,;
- TECTUPOBAHUE U JP.;

3) ®opMUPOBATH YMEHUS:

- pelIeHne CUTYallMOHHBIX 3aja4y U yIpakKHEHUH 1o 00pasiry;
- BBITIOJTHEHHUE pacueToB (TpaduuecKue u pacyeTHbIC paboThl);
- MOITOTOBKA K KOHTPOJILHBIM paboTam;

- IOJITOTOBKA K TECTUPOBAHUIO;

- OTIBITHO-3KCIIEPUMEHTaNIbHAs paboTa;

- IOJITOTOBKA K BBIMTYCKHOW KBaJTM(HKAIIMOHHOH padoTe.

Hpouecc HU3YyUCHHUA NUCHUIUIMHBI HAITPABJICH HA (bOpMHpOBaHI/Ie ClIeaAyromux KOMHGTCHHHﬁZ
OIIK-4 - cnocoOHOCTh MCNOJIL30BATh MOJIOKEHUS, 3AKOHBI 1 ME€TOAbI €CTECTBEHHBIX HAYK
H MAaTEeMAaTHKH JIfl PCIICHUA 3a/1a4 mmceﬂepﬂoﬁ AeATECJIbHOCTH

6.5. IlpumepHasi TeMaTHKa KypCOBBIX padoT
BrinonHeHne KypcoBbIX paboT He npedycmMompeHo yueOHbiM NIaHOM

7. YYAEBHO-METOANYECKOE U THO®OPMAIIMOHHOE OBECIIEYEHUE
JUCIHUIIVIMHBI (MOYJIS)

@) nepeueHs TumMepamypul
OCHOBHAA Tumepamypa:

1. CuByxuHn JI.B. O61mmii kypc ¢puzuku [ DIeKTpOHHBIN pecypc] : yueOHoe
nocobue. B 5 1. T.V. AtomHas u saaepHas ¢usuka — 3-e usa. crep. / 1. B. CuByxuHs. - Mocksa :
OU3MATIINT, 2008. - 784 c. - Pexxum nocryma: DbC "Aidykc". - Heorpanuu. nocrym. - ISBN
978-5-9221-0645-0

Cusyxun JI.B. O0umii kypc ¢usuku. B 5 1. T.V. ATomHas u saepnas ¢pusuxa / /1. B.
CuByxuH. - 3-e u3l. crep.- M. : ®duzmatinut, 2008. - 784 c.

2. AToMHas ¢u3suka [DneKkTpoHHBINH pecypc]: yuebnuk / 3. B. lInonsckuid. - CIIO. :
Jlans, 2010. - Pexum gocryna:
http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=442. - Pexxum noctyna: D5C
"N3narensctBo "Jlanp". - Heorpanuu. nocrymn. - ISBN 978-5-8114-1004-0. - ISBN
RU20070172(ommb04HbI).

Hnoasckuii 3.B. Atomuas ¢usuka. T.1: BBenenue B aToMHy10 pusnky: yueOHuk /. 3. B.
[monbckwii. - CII6. : Jlarb, 2010. - 557 c. : un. ; 22 cm. - bubmmorp. B cHockax. - ISBN 978-5-
8114-1005-7 (15 7x3.)

3. Aymytun H.K. ®u3uka. ®usnika aTOMHBIX siBIIeHUI: yueo. mocodue / H.K. ymrytun. —
Wpxytck: U3a-Bo UT'Y, 2007. — 156 ¢.(30 3k3.)

4. Uponos U.E. 3anaun mo obmeit pusuke [ DnekTpoHHBIHN pecypc] : yael. mocodue / U.
E. Uponos = Exercises in general physics. - Mocksa : Jlanb, 2009. - 416 c. : un. - (Knaccuyeckas
ydeOHas nmureparypa no ¢pusuke) (Kmaccuueckue 3ajaqHuku U IpakTUKyMbl. u3nka). - Pexxum
nocryna: ObC "UsnarensctBo "Jlanp". - Heorpanuu. noctym. - ISBN 978-5-8114-0319-6 : b. 1.

5. AtomHasi pu3uka: 1a60paTOpHbIN NpPakTHKYM. Yuel. mocobue / coct. JI.U.
lenuna, B.B. Uymak, B.B. JIsizranos. — Upkytck: M3a-Bo UT'Y, 2017. — 136 c. ISBN 978-5-
9624-1486-7 (30 3k3.)

O0ONOJIHUMENbHAA TUMEPAMYPA.
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1.  Aymyrud H.K. ®uzuka. ®usnka aToMHBIX siBJIeHUH : yuel. mocobue / H. K. lymrytun, B.
M. Kanuxwman, FO. H. Ilepenses ; CuOupckuii UH-T TIpaBa, 3KOH. u ymp. - Upkyrck : 13x-
Bo CUIIDY, 2007. - 219 c. ; 21 cm. - bubmumorp.: c. 219. - ISBN 978-5-9769-0009-7
(283k3.)

2.  Tpodumona T. . Kypc ¢pusuku: yued. mocodbue as By30B / M.: U3narenbckuii HeHTP
«Axagemus», 2006. — 560 c.

3. EabsameBn4y M.A. AToMHas 1 MOJIeKyJIsipHas criekTpockonus / M.A. EnpsieBuy.- 2-¢
m3a. — M. : Dauropuan, YPCC, 2010. -894 c.

0) nepuoouueckue uz0anus //% fff’ o e /

- HeT.

8) CRUCOK A8MOPCKUX MEMOOUUECKUX PA3PAOOMOK

B cucreme o6pazoBaresproro mopraisa UI'Y (http://educa.isu.ru/) pa3merneHsl METOAHYCCKHIE
MaTepualibl ¥ 3aJJaHUs 110 JTAHHOMY KypCy

2) ba3zvl 0aHHBIX, UHPOPMAUUOHHO-CRPABOYHbIE U NOUCKOBbIE CUCHEMDBL

1) Hb UT'VY http://library.isu.ru/ru

2) D43 «bubmmoTex» https://isu.bibliotech.ru/

3) OBC UznarennctBo «Jlanby http://e.lanbook.com/

4) ObC «PykonT» http://rucont.ru - mexxorpacieBas HayyHasi OUOIHMOTEKA, COJIEpIKAIIAS
ouM(ppPOBaHHBIC KHUTH, IEPUOTUUCCKIE U3TAHKS U OTIICIIbHBIC CTATHH 110 BCEM OTPACIISIM
3HaHWi, a TaK)Ke ayJu0-, BUICO-, MyJIbTUMEIHA COYT M MHOTOE JAPYroe;

5) OBC «Aiibyke» http://ibooks.ru - - uaTEpHET pecypchl B CBOOOIHOM JOCTYIIE.

8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHUE JUCHUITJIMHBI

8.1. YueOHo-1a00paTopHOe 000pya0BaHuUeE:

UreHne JEKIMH  CONPOBOXKIAeTCs  JAEMOHCTpauued  HuHpOpManuu, Uis  4ero
UCTIOIB30BaThCSl MYJIBTUMEINHHBIE CpEICTBA: TIEPEHOCHOW NPOEKTOP, MEPEHOCHOW JKpaH,
HOyTOyK. Mcronb3oBaHue T100adbHOM KOMIIBIOTEPHOM CeTH MO3BOJSET 00ecneuuTh
JOCTYITHOCTh MIHTEpHET-PECypCcoB U pean30BaTh CaMOCTOSTENbHYIO padOTy CTYIEHTOB, B X0/1€
KOTOPOH OHM MOTYT BBIYMTHIBATh Hay4HbIE CTaTbU MO TeMaM Kypca. Ha dakynbTere nmeercs
KOMITHIOTEPH3UPOBAHHASL AyJUTOPHS, TpeIHa3HAYCHHAs Ui CaMOCTOSITEIbHOH paboOThI, C
HEOrpaHMUYEHHBIM JIOCTYNOM B MIHTepHeT.

JlaGopaTopHbIil MPakTUKyM IO KAHTOBOM ONTHKE M aTOMHOM (HU3UKE PpACHOJIOKEH B
crienuanbHOM ydeOHOH nabopatopuu (akynbrera. MMmeroTcs KOMMbIOTEpHl A 00pabOTKU
IKCTIEPUMEHTAIBHBIX JIaHHBIX U MOJICITBHBIX PadoT.

8.2. IIporpammHoe obecneuenme:

CranpnapTHble CepBUCHI IN100aIbHON ceTn MHTepHeT, cTaHIapTHBIE CpeiCTBa MPOCMOTpa
NPe3CHTAlMd ¥ HAYYHBIX IyOJMKAI[Mi B DJICKTPOHHOM BHJE, HWCIIONB3YIOTCS CTaHIAPTHBIC
cpencta Windows u MS Office:

1. ABBY PDF Transformer 3.0 Ilaker u3 10 Hemmennbix nunien3uii Per Seat (10mwuir.)

EDU. Kom mnosunmu: AT30-1S1P10-102 KortupoBka Ne 03-165-11 or 23.11.2011.

beccpouHo.

2. Microsoft OfficeProPlus 2013 RUS OLP NL Acdmc. Konrpakr Ne 03-013-14 or

08.10.2014.Howmep JIuuenszuu Microsoft 45936786. beccpouno.

3. WinProl0 Rus Upgrd OLP NL Acdmc. CyOGnunensuonssiii goroop Ne 502 ot

03.03.2017 Cuer Ne ®P3- 0003367 ot 03.03.2017 Akt Ne 4496 ot 03.03.2017 JIunensus

Ne 68203568. beccpouno. 17 18

4. Kaspersky Free (exxeronno oonousiemoe I10). YcnoBus ucnosb30BaHUS MO CCBLUIKE:

http://www.kaspersky.ru/free-antivirus/. Beccpouno.



http://educa.isu.ru/
http://library.isu.ru/ru
https://isu.bibliotech.ru/
http://e.lanbook.com/
http://rucont.ru/
http://ibooks.ru/
http://www.kaspersky.ru/free-antivirus/
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8.3. Texnn4yeckme u 3JIEKTPOHHbIE CPeCTBA:

MynbTUMEIUIHBIA TPOEKTOP, dKpaH (MO0 HEOOXOTUMOCTH), MENOBas WJIM MapKepHas
nocka. B xozne yueOHoOro mporecca UCronb3yloTcsl TEXHUUECKUE CPeICTBA O0YUEHHS U KOHTPOJIS
3HAHUW CTYJEHTOB (NPE3E€HTAlUHM, KOHTPOJIMPYIOIIUX IPOrpaMM, JE€MOHCTPAIlMOHHBIX
YCTAHOBOK),  HCIOJb30BAHUE  KOTOPBIX  HPEJYCMOTPEHO  METOJMYECKOW  KOHLEMIUen
IIPENOIaBAHNS

8.4. JlaGoparopublie padoTBl 1O KypCcy MPOBOASATCA B  CHEIUAIM3UPOBAHHOU
1abopaTOpHUH.
9. OBPA3OBATEJIBHBIE TEXHOJIOI'N

3amaun M3MOKEHUS W M3YUYEHUsS TUCIHIUIMHBI PEaTH3yITCS B CIEAYIOMUX (opMax
NEeSITeIIbHOCTH

® JIeKIIMHU, HAIlCJICHHBIC HA MOTyYeHHEe He0OX0auMoi HH(MOPMAIIUU, U €€ HCIIOIh30BAHHE

NPU PEUICHUU TIPAKTUYECKUX 3a]1a4;

e MpaKTHYeCKHe 3aHSATHS, HANPABICHHbIC HA AaKTUBU3AIMIO I103HABATEILHOU

NESTCIIBHOCTH CTYJICHTOB M TPHOOPETEHUS MMM HABBIKOB PEIICHHS IMPAKTUICCKUX U

poOJIEMHBIX 3371a4;

e Ja0opaTopHble PpadoOThl, HaNpaBJICHHbIE HAa AaKTUBU3AIMIO I[1O3HABATEIHHOU

NESITeIbHOCTH CTYJCHTOB W TNPUOOPETCHHS MMM HABBIKOB PEIICHUS MPAKTHYECKUX U

poOJEMHBIX 3a/1a4;

® KOHCYJbTAIUH — €KCHECIIFHO IS BCEX JKETAIOIIUX CTYICHTOB;

e CaMOCTOSITe/IbHAsI BHeAyJAWTOPHAsi padoTa HampamicHAa Ha NMPUOOPETCHHE HABBIKOB

CaMOCTOSITEIILHOTO PEIICHHS 3a/1a4 110 JUCIUILINHE,

® TeKYIIHii KOHTPOJIb 32 JICATEIHPHOCTHIO CTYJCHTOB OCYIIECTBISIECTCS Ha JICKIIMOHHBIX H

NPaKTUYCCKHUX 3aHITUSAX B XOJIC CAMOCTOSATEIILHOTO PEIICHHUS 3a]1a4, B TOM YHUCIIC Y JOCKH.

Ha nexmusx WCrmonb3yrTCsl aKTUBHBIE METOABI 00ydYeHHUs (KOMIBIOTEPHBIX CHMYJISIIHMA,
pa300p KOHKPETHBIX cutyaluii). [IpakTuueckue 3aHATHS MPOBOJATCS B UHTEPAKTUBHOU (hopme.
JlaGopaTopHbie pabOThI MPOBOASTCS C HcToiab30BaHueM [I9BM ¢ mocneayrorieit 3anuToid.

Ne .
o/ Buabi yueOHol padoThl O0pa3oBaTe/ibHbIE TEXHOJIOTHHU
1. Jlexuus BBoanas nexuusi, uH(OpMaIMOHHAs JIEKLUs, JEKIUs ¢

DJIEMEHTAMHU  JTUCKYCCHH, HWHTCPAKTUBHAS  JICKIIHS
(mexumss  aumanor), WHGOpPMAlMOHHAs  JIEKIUS  C
AJIEMEHTaMU 00PaTHOM CBSI3H.

2. [IpakTnueckoe 3anaTue 3aHsATHE — PEIIEHUE 3a]a4, BBICTYINIEHUE C JOKJIAZ0M I10
T€ME, OIpOoC, IHUCbMEHHBIM TEKYIIMH KOHTPOJIb,
cobeceJoBaHUE, KOJJIOKBUYM.

3. JlabopaTopHbIie pabOTHI 3ansaTus MIPOBOJISITCS B AKCTIEPUMEHTATBHON
naboparopun Ha  JaOOpaTOPHBIX  YCTAHOBKaxX, C
MOCJIEIYIONUM HalMCaHWEeM OT4eTa Mo J1abopaTOpHOMH
paboTe M ero 3aIuTe.

10. OEHOYHBIE CPEJACTBA (OC)

®oH/ OLICHOYHBIX CPeACTB npeacrasiied B [IpuinokeHnu K nporpamme.
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10.1. OueHo4HbIe cpeacTBA A5 BXOJAHOI0 KOHTPOJS (MOTYT OBITh B BUJIE TECTOB C
3aKPBITBIMU UJIK OTKPBITBIMU BOHpOC&MI/I).
10.2. OueHouyHbIe CPeACTBA TEKYIIET0 KOHTPOJISA

Texymmii KOHTPOJIb OCYIIECTBISETCS B YCTHOM U MUCbMEHHOM (hopMe MPH BHITOTHEHUH
CTyJeHTaMH YYeOHBIX 3aJaHUi - PEIICHUW 3a7ad U BBINOJHCHUHM KOHTPOJIBHBIX pabOT WK
TECTOBBIX 3aJaHHM, BBHIIOJHEHUU U 3alIUTE JIAOOPATOPHBIX pabOT, BBHICTYIUICHUH C JOKJIaJaMU
M0 MPEJIOKEHHBIM TeMaM Ha MPOTSKEHUU BCEro Kypca. TeKyluid KOHTpPOJIb HalpaBjieH Ha
BeIsiBIIeHHE copmupoBanHocTH KomrieteHmu OIIK-1. ITo pe3ynbraram TeKymero KOHTPOJIS
BBICTABIISIIOTCS OICHKU MO MATHOAUTLHOW IIKaJle, 3aHOCATCS B XKYPHAI U HCIOJB3YIOTCS Kak
JOTIOTHUTENIbHAS UH(OpMAaLMsI IPU aTTECTAIlMHM CTYJIEHTOB B CEPEAMHE CEMECTpa U MOIYUYCHUH
CTYJEHTOM JIOIIyCKa K SK3aMEHY.

[IpenogaBatens 3aJa€T CTyAEHTaM 3a/1a4yM JIJIsl BHEAYIUTOPHON CaMOCTOSATEIbHON paboTHl,
nomoOHbIE  Pa300paHHBIM B JIEKIIMOHHOM Kypc€ W KOHTPOJHPYET  YCIENTHOCTh
CaMOCTOSITENILHOTO pEIIeHHs] CTyJeHTAaMU J3TUX 3a4ad (KaKk MHHHMYM, TPOBEPSAsS BCIYX
MPaBUIILHOCTH MOJYYEHHBIX OTBETOB).

B pamkax naGopaTopHbIX pabOT HUMEIOTCS KOHTPOJIBHBIE BOIPOCHI U YNPAKHEHHS B
COOTBETCTBYIOIIUX METOIUYECKUX MaTepHaliax K Kax10i padoTe.

10.3. OueHo4HbIe cpeacTBA I IPOMEKYTOYHOM aTTecTalluu

IIpoMe:xkyTouHasi aTTecTalsl HampaBleHAa Ha TPOBEPKY CcHOPMUPOBAHHOCTH
komneteHiuu OIIK-1 u mpoBogutcst B (opme KOHTPOIBHBIX pabOT, TECTUPOBAHUS WU
KOJUIOKBUYMa IO paHee H3YYEHHBIM TeMaM, a TaKKe 3alllUT BbIIOJHEHHBIX J1a0OpaTOPHBIX
paboT. OlieHKa BBICTABISIETCA MO MATUOAIIEHOM CUCTEME.

IIpumep TecToBBIX 3aAaHMii 1Jis1 NpoBepKHU chpopmMupoBaHHOocTH KomneTeHuuu OIIK-1:

1. Harpaduke npuBeaeHa 3aBUCHMOCTh
UCIyCKaTeJIbHOM CITIOCOOHOCTH abCONIOTHO
4EPHOTO TeJa OT AJTUHBI BOJHBI TS IBYX
pasiuuHbIX TeMrepatyp. Onpenenure us rpapuka 47
otHomienue temneparyp Ti1/ Te. 3T |
a)05 6)123 8133 1)30 2075 27 | T;

1/ N

—H— " 10% M

1 2 3 4 M

2. BomHoBas dyHKIMS WM QYHKIAS COCTOSHIUSI JTAa€T BO3MOXKHOCTH ... .

a) npeacKal3aTb, KAKMC 3HAYCHUA BCEX NU3MEPACMBIX BEJIMUNH GYIIYT Ha6JIIO}IaTBC$I Ha OIIbITE U C
KaKou BCPOATHOCTHIO

6) OIINCAaTh 3aKOH ABHMXKXCHHA YaCTHUILIbI

B) MMOJIyYUTh HHPOPMAIHIO O 3HAYCHUU KOOPAWHAT U UMITYJIhCA YACTHIIbI

T') IOJMYYHTH HH(GOPMAIIUIO O 3HAUYSHUH YHEPTUH U HHTEPBAJIC BPEMEHH, B TEUECHHE KOTOPOTO YacTHIIA
HUMECT 3TY SHCPIUro

JI) OIMMCaThb 3aKOHBI TCPMOJUHAMUKHA

r(d,T,10" B/’

F

3. YeMy paBHa JUIMHA BOJIHBI JI€ Bpoiiiis 1uis yacTuiibl, 06aaroneil uMIyiscoM 3,3 10 % ke Ml ¢
a) 100 mm 0) 20 am B) 0,2nm r) 0,1 ™ n) 0,2 am

4.  CucreMbl U3 KakiX KBaHTOBBIX YacTHUI] ONMChIBatOTCS PyHKIMEN pactpenenenus @epmu-/Iupaka.
a) CUCTeMBI U3 YaCTHII C TIOJIYIENIBIM CITHHOM
6) CucTeMbl U3 YaCTHUI] C LEIBIM CIIMHOM
B) CHCTEeMBI U3 YaCTHI] C HYJIEBBIM CITHHOM
r) CHCTEMBI U3 YaCTHII, TPAKTHICCKH HE B3aUMOICHCTBYIOIINX MEXITY CO00#
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,I[) Cucremsl u3 qacCTull OY€Hb BBICOKUX 3Hepmﬁ
5. KakoB xapaKTep TeMIEpaTypHOii 3aBUCHMOCTH 3JIEKTPOIPOBOJIHOCTH METAIIOB O, H

ITOJIYTIPOBOJAHUKOB O,

a) o ~1 o ~exp(£)
T 2kT
6) o,~1/T, o, ~nezasucumomT
—AE
B) O, He 3asucumomT, o, ~exp——
2KT

r)o, ~1T, o ~T
no,~T,o,~T?

6. Uro Takoe ypoBeHb Depmu?
a) MaKCHMaJlbHasl PHEPT Ul SJIEKTPOHOB B KPUCTAILIE
0) cpenHsis SHEPTHUS JIEKTPOHOB B KPUCTAILIE
B) MaKCHMAJIbHAs YHEPIHs IEKTPOHOB B kKpucTaswie npu 0°K
I') MUHUMAaJbHAas SHEPTUs AJIEKTPOHOB B KPUCTAILIE

7.  Ha puc. u3o0pakeHbl CTallMOHAPHBIE OPOUTHI aToMa BOAOPOJA
cormacHo wmojaenu bopa, a Takke YCIOBHO M300pasKeHBI
NepEexXo/ibl AJIEKTpPOHAa C OJHOW CTAallMOHApHOM OpOUTH Ha
JIPYTYI0, COIPOBOXKIAIOIINECS M3JIy4YeHUEM KBAaHTA »HEpruu. B
yIbTpaduOIETOBOM 00NAaCTH CHEeKTpa O3TH NEepexoabl IaroT
ceputo Jlalimana, B BuaAMMOW - bambMepa, B mH(ppakpacHO# -
ceputo Ilamena. Haubonbuielt dyacroTre KBaHTa B CEpUH
banbmepa cOOTBETCTBYET MEPEXOLI. . .

ayn=4—-m=3 o)n=5-m=1
B)N=5—->m=2 rnn=3-m=2

8.  CBs3b B KYIIEPOBCKOW ITape B CBEPXITPOBOTHUKE 00ECIICUNBAIOT:
a) GoToHBI; 0) MarHoHBI; B) ()OHOHBI; I') SKCUTOHBI;

9. IloaympoBOJHHUK B BHJIE TOHKOH MIacTHHBI BeicoTOM d = 1 cM u mmHO# | = 10 cM nomerieH
B OJHOPOJHOE MarHUTHOE rnosie ¢ uHAykuueir B = 0,2 Tin. Bekrop MarHUTHON MHIYKIMH
NEePICHANKYJISAPEH IUIOCKOCTH TUTAacTUHBI. K KOHIIaM TUIacTUHBI BAOJIL | TpHItoskeHO
nocrosHHoe HampspbkeHne U = 300 B. Ompenenuth XOMIOBCKYIO pa3HOCTh MOTEHIIMANOB,

€CJIM MTOCTOsIHHAs XoJu1a RX = 0,1 m /K3, a ynenasHoe conportusienue p = 0,5 Om-m.
a) UX:5,4B 0) UX:1,ZB B) UX:8,GB r) UX:3,SB

10. Kakoil "3 TpPUBEINCHHBIX HIKE TpaUKOB OMUCHIBACT pPACIpEIeIeHHEe IIOTHOCTH
BEPOSTHOCTH OOHAPY>KEHHUS YACTULIbI B TOTEHIMAIBHOM sIME 111 OCHOBHOTO COCTOSTHUS?

() ! o | ) ]

10.3. OneHo4HbIe cpeacTBA I HTOTOBOI0 KOHTPOJISI
HToroBslii KOHTPOJIb HAIpaBJIEH Ha MpPoBepKy chopmupoBanHocTy kKomnereHuuu OITK-1
U TpoBoUTCS B (hopMme Ik3ameHa. Dopma MpoBeJeHUs dK3aMEHa — YCTHBIA 10 OMJIeTaM WM
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MUCHbMEHHBIA TIO0 OmieTaM. DK3aMEHBbI TMPOBOJATCS BO BPEeMs SK3aMEHAIIMOHHBIX CECCHUU B
COOTBETCTBUHU C pacHUCaHUEM. DK3aMEHAIIMOHHBIM OMJIET COCTOUT U3 JIBYX TEOPETHYECKHUX U
OJIHOTO MPAKTUIECKOT0 BOMPOca. DK3aMEHAIMOHHbBIC 3a1aHus (OWIETHI) IS MpueMa dK3aMEHOB
BBIMIOJTHEHBl MHOTOBAPUAHTHBIMHU, YTOOBI HCKJIIOUUTH BO3MOXKHOCTH CIHCBIBaHUS M OOMEHa
uH(popMarmeit B xone 3k3ameHa. CTyneHT OakalaBp JOMYyCKAaeTCs K K3aMEHY B TOM cllydae,
€CIi B TEUEHUE CEeMecTpa WM BBINOJIHEHbI BCe JabOpaTopHble pabOThl MPEAyCMOTPEHHbBIE
KypCOM.
Kpurtepun oueHKH 1o pe3yabTaTaMm 3K3aMeHa:

OneHka «OTJHYHO»: CBOOOJHO BIJIAJCET TEOPCTHUECKUMHU TMOHSATHSAMH JIUCIUTLIINHBL;
MPOSIBIISIET CUCTEMHOCTh 3HAHHWI yueOHOro marepualia U CroCOOHOCTh yCTaHABIUBATh CBSI3U
MEXIY TEOPETUUYECKUMHU TMOHITHSIMHU; YMEET JeJaTh IEePEeHOC TEOPETUYECKUX 3HAHUU B
MPAKTUYECKYIO0 00JIaCTh MPUMEHEHHUSI; YMEET CBOOOHO BBIMOJIHATH 33/1aHUs, IPEAYCMOTPEHHbBIE
MPOrPaMMOM, YCBOMJI OCHOBHYKO JIMTEPAaTypy M 3HAKOM C JOMNOJIHUTEIbHOM JUTEpPaTypoOu,
PEKOMEHIOBAaHHOW MPOrpaMMOi; MOHUMAET 3HaUY€HUE NMPUOOPETEHHBIX 3HAHUU Ui Oyayuiei
npodeccuu, MPOSIBIIIET TBOPUESCKUE CITIOCOOHOCTH B MIOHUMAHUH, U3JI0)KEHUU U UCTIOIB30BAHUU
y4eOHOMPOrpaMMHOT0 MaTepuaia.

OneHKa «XOPOIIO»: CTYJICHT BJIAJICET TCOPCTHUSCKUMHU 3HAHHSIMH, IOCTATOYHO CBOOOIHO
ONEpPUPYET HMH; YCIICIIHO BBIIOJIHIET NPEIyCMOTPEHHbIE B IPOrpaMMe 3a/aHusl, YCBOWII
OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBAaHHYI0 B IIporpamMMme; IMOKa3bIBa€T CHCTEMaTHYECKUU
XapakTep 3HAHUW MO AUCHUUIUIMHE M CIOCOOEH K HMX CaMOCTOSITENIbHOMY IIOMOJHEHUIO U
OOHOBJICHHIO B XOJi¢ JajbHEHmell y4eOHOH paboTel u MpOo(decCHOHATBLHON AeSTEIbHOCTH;
OCYIIECTBIISIET YACTUYHBIN MEPEHOC TEOPETUUYECKUX 3HAHUN B MPUKIIAJHYIO 00JIACTh; MPOSBIISET
HE3HAUMUTEJbHBIE HAPYIICHHS B YCTAHOBJICHHHM B3aUMOCBS3M MEXKIY TEOPETHUYECKUMU
MOHATUSAMH.

OneHka «yJI0BJIETBOPUTEIBLHO»: CTYACHT OOHAPYKMBAaeT 3HAHWE OCHOBHOTO Y4YEOHOTO
MaTepuaia B oObeMe, HeoOXOTUMOM JJisi JalbHeWIed yueObl W mpenacrosiueld paboThl MO
npoQ)eCCuu; CIpaBIISICTCS C BHIMIOJHEHUEM 33JIaHUM, TTPETYCMOTPEHHBIX MPOTPAMMOM; 3HAKOM C
OCHOBHOM JIUTEpaTypOil, pPEKOMEHI0BAHHOW MPOTrpaMMOil; AOMYCKAET MOrPEIIHOCTH B OTBETE B
X0JIe UTOTOBOM arTecTanuu, HO o0JagaeT HeOOXOAUMBIMH 3HAHHUSIMHU JJIi UX YCTPAHEHHUS O]
PYKOBOJCTBOM IpenofaBaTes.

OueHka «HeYJI0BJIETBOPUTEJIBHO»: CTYJICHT TIPOSIBISET OTPHIBOYHBIE 3HAHUS, HE
OCYILECTBIISIET NEPEHOC TEOPETUUECKUX 3HAHUI B IPAKTUKY; OTCYTCTBYET MHTETpallvsl 3HAHUII.

IIpuMepHbIH NepedYeHb BONMPOCOB K dK3aMeHY 110 Kypcy:
«KBaHTOBasi OITHKA M aTOMHas1 (PU3MKA»

. TernmoBoe n3nyuenue

. Buemnnit poroappexr

. KopnyckynsipHO-BOTHOBOM qyanu3m cBeTa. DOTOHBI

. O¢dext KomnTona

. Teopusa aroma Bogopozaa no bopy

. 'unore3a u ¢popmyna ne bpoitns. CooTHolIeHHEe HEONPeAEeTIeHHOCTEN.

. BomnoBas pyukmus. Ypasaenue lpeaunrepa 11t CTAlIMOHAPHOTO COCTOSTHHSL.

. Hactuna B noreHIMaIbHON siMe (sAmuke). [IpoxokaeHne yacTuIlbl Yepe3 NOTEHINAIbHBIN
O6appep. KBaHTOBBIN OCIIUIIIATOP.

9. Vpasuenue lllpenunrepa amns aToMa BOAOpOJa. DHEPIHs 2JIEKTPOHA B aTOME BOIOPOAA.
Wznydyenune u mornomenue sHeprun aromom. @opmyna banemepa-Pundepra.

10. KBanToBsle uncna. KBantoBanue MomMeHTa uMmyinbca. CriuH anektpoHa. [IpaBuno otbopa.
®epmuonsb! U 6030HB!L. [Tpunnun [aynu.

11. XapakTepuCTUKH COCTOSIHUSA IEKTPOHA B aroMe. lleproanyeckas cucrema 3J€MEHTOB.
PeHTreHoBckue CIEKTpHI.

01NN AW —
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12. MoneKynbl: XAMUYECKHE CBSI3H, MIOHSATHE 00 SHEPreTUIECKUX YPOBHIX. MONEKyIsIpHbIe
cnekTpsl. KoMOMHamoHHOE paccessHue CBeTa.

13. INornomenue. CiOHTaHHOE U BBIHYKJICHHOE H3JTyueHus. ONTHYECKHe KBAaHTOBBIE
reHepaTopsl (J1a3epsl).

14. ATom B MarHuTHOM 1oJjie. MarHuTHBIN pe3oHaHc. Paciienenre cieKTpaabHbIX JIUHUN B
c1a00M ¥ CHJIbHOM MarHMTHBIX NOJIsIX. [IpocToit u croxxubiid 3 dext 3eemana.

15. KBanToBas cratuctuka. ®azoBoe npoctpanctBo. OyHkiuu pacupeneneHus Gepmu-upaka,
boze-Ditnmreiina 1 MakcBemia-bonbiiMana. BeIposk1€HHBIN JI€KTPOHHBIN T'a3 B MeTajlax.
16. IloHsATHE O KBAaHTOBOM TEOPUHU TEINIOEMKOCTH. DOHOHBI.

17. BbIBOZBI KBAHTOBOM TEOPUU JIEKTPOIPOBOIHOCTH METAILIOB.

18. CeepxmpoBoaumocts. Ddpdexr Meiicuepa. [lonstie 06 apdexre [Ixo3edcona.

19. Tunsl cBsi3u B TBepioM Tene. [loHaTre 0 30HHON TEOpUH TBEPAbIX Tell. MeTalbl,
JUAJICKTPUKU U TTOJYITPOBOIHUKH IO 30HHOU TEOPHUH.

20. CobOcTBeHHas U MpUMECHas MPOBOJIUMOCTD MOIYIIPOBOJIHUKOB.

21. ®OoTONPOBOAUMOCTD TOTYIPOBOIHUKOB. JIFOMUHECIICHIINS TBEPABIX Tell. DPdexT Xoa.
22. KOHTaKT IByX METAJIOB 110 30HHOW TEOPUH. TepMOAIIEKTPUUECKHE SIBICHUS U UX
MpUMEHEHHE.

23. BeinpsiMIeHHE Ha KOHTAKTE METAJT - MOJIYIPOBOAHUK (0uod [llommxu)

24. KOHTaKT 3JIEKTPOHHOTO M JIBIPOYHOTO TOJIYIIPOBOJHUKOB (p-1n-nepexoo).
[TomynpoBOIHUKOBBIE TUOMBI U TPUOBI (TPAH3UCTOPHI).

MaTepI/la.ﬂbl AJISI MPOBEACHUS TEKYIIEI0o U IIPOMEKYTOIHOI0 KOHTPOJISA 3HAHUH CTYAECHTOB:

Ne Bua xourpoJs Kontposnpyembie TemMbl Kountposmpyemsie
(pa3aeJbl) KOMIeTeHIIuH/
HHIMKATOPBI
1 | Texymuii KOHTPOJIb Bce temsl OIIK-4
2 | Otuét no nabopartopHoit pabote | Tembl 2-6 OIIK-4
3 IIpomexxyTouHas arrecranus Bce temsl OIIK-4
4 | Ox3ameH Bce Tembl OIIK-4
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IIpumep IK3aMeHAIHOHHOTO OHMJIETA.

MMNHOBPHAYKHM POCCHUI
denepanbHOE TOCyIapCTBEHHOE OI0/KETHOE 00pa30BaTeNbHOE yUpEKICHUE
BEICIIEro 00pa3oBaHus
«VIpKyTCKUI TOCY1apCTBEHHBIN YHUBEPCUTET»
(®I'BOY BO «UI'Y»)
Duzndaeckuit haKyIbTeT

3K3AMEHAIIMOHHBIN BUJIET Nel
ITo xypcy «KBaHTOBasi ONTHKA H ATOMHasi PU3NUKAY
1. TemoBoe n3MydeHHe

2. lornomenune. CIOHTaHHOE W BBIHYXIEHHOE U3NydeHusl. OnTudecKue ving

KBaHTOBBIE T€HEPATOPHI (JIa3ephl). L T z

3. DrnexTpoH c¢ sHeprueit E = 4,9 5B nBmwkercs B IONOXHTEIHHOM

HamnpaBieHun ocu x. Beicota U moTeHnmanpHOTO Oaphepa pasHa 5 3B. Ilpu £

kakoii muprHe d Gapbepa BeposTHOCT W IPOXOKICHUS JJICKTPOHA Yepe3 d -
||

Hero Oyzaer pasHa 0,27

DK3aMeHaIOHHBIE OMIICTHI PACCMOTPEHBI Ha 3aceIaHuu Y 4e0HO-METOANIECKOH KOMUCCHU (PHU3UIECKOTO
¢dakymprera. IIpoTokon Ne oT 20 .
IIpencenarens yueOHO-METOINICCKON KOMUCCUU H.M. Bynues

Pa3pa6oTunk:
noueHT Mopo3zosa H.B.
(moamuce)  (3aHMMaeMast JoskHOCTh) (D.M.0.)

[TporpammMa coctaBieHa B COOTBETCTBUM ¢ DeslepaabHbIM ITOCYJapCTBEHHBIM 00pa30BaTeIbHBIM
cTaHgapToM 1o HanpasieHuto noarorosku 10.03.01 U opmanuonHas 6e30MacHOCTb.

PaspaboTumnkm:

;/f( Zt/ K.}.-M.H., forieHT Mopo3zoBa H.B.
7

[Iporpamma paccmoTpeHa Ha 3acenanuu kadeapsl paanoPU3UKN U paTuodIeKTPOHUKH
«30» aBrycra 2021 r. IIpoTokomn Ne 1

N.0. 3aB. xadempoii Konecaux C.H.

Hacmoswas npoepamma, ne modrcem dblms 60cnpouzeedena Hu 8 Kakoti popme 6es
npeosapumenbHo20 NUCbMEHHO20 paspeuletusl Kagheopol-paspabomyuka npocpammsi.




