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1. IHEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OB YYEHUA

JlucuurminHa yq9acTByeT B (JOPMUPOBAHUU CICAYIOMIUX KOMIIETEHIMI 00pa3oBaTebHBIX

IpOTpaMM:

IMoakoMneTeHINH, NHauKaTopbl 10CTHXKEHUS
Komnerenuuu N

(¢opMupyeMble B IUCHUILINHE KOMIeTeH Ui
OIIK-1.  Cmoco6en | OIIK-1.®u30AD 3Haer (QyHIaMEHTAJIbHBIC 3aKO-

HCIIOJB30BaTh II0JIO-
KCHUs, 3aKOHbBI U MC-
TOAbI C€CTCCTBCHHBIX
HAayK W MaTEMaTUuKH

A pCHICHUA 3aldad

Cnoco0OeH HCMONb30BaTh IMOJIOXKE-
HUS, 3aKOHBl U METOJIbl ONTUKU U
aTOMHOM (U3MKH JJI  pellieHus
3a]1a4 UHKEHEPHOU 1eATeIbHOCTH

HBI TIPUPOJIBI U OCHOBHBIC (hU3H-
YEeCKHE 3aKOHBI ONTHUKUA U aTOM-
HOW pu3uKH

YMeeT NPUMEHATh (U3NYECKHE
3aKOHBI ONTHKH W aTOMHOH (u-
3MKH JUISI PEIICHUs 33Ja4 Teope-

PIH)KeHepHOﬁ Acsa- TUYECKOI0 M MPHUKIAJHOIO Xa-
TEIbHOCTH pakTepa
Hmeer oNBIT WCIOJIB30BAHUS
3HaHW (U3UKU B 00JIACTH OINTH-
KM ¥ aTOMHOU (PU3UKH TIpH pe-
[ICHUH MTPAKTUYECKHX 3aja4
OIIK-2. Cooco0Oen | OIIK-2.®u30OAD 3HaeT CrmocoOBl OLEHKU IIO-
CaMOCTOSATENBHO CnocobeH CaMOCTOATEIBHO | TPCIIHOCTEIl PE3ysIbTaToOB H3Me-
NPOBOIUTE SKCTIEPH- | IPOBOMTh  SKCTIEpUMeHTaTbHbIe | PEHUH  dH3mMdeckoro  skenepu-

MEHTAJIBHBIE ~ UCCIIE-
JIOBaHMUSI U HCIONb-
30BaTh OCHOBHBIE
npueMbl 00pabOTKU U
NpEJCTaBICHUs  II0-

JIYUYCHHBIX JAaHHBIX

HCCICIOBaHUA MW  HCIIOJIB30BATh

OCHOBHbIE TpHUEMbl 00pabOTKU U

IIpeJICTaBICHUS MOJIYYeHHBIX
JAHHBIX Ha OCHOBE HAaBBIKOB
BBITTOJTHEHUS (du3ngecKoro
OKCIIEPUMEHTa 10 ONTHKE U

aTOMHOH (puU3uKe

MEHTa 10 ONTUKE U aTOMHOU (u-
3HKe

Ymeer BbIOUpaTh CNOCOOBI U
CpeacTBa HM3MEPEHUH M NPOBO-
JIUTHh OKCIIEPUMEHTAIbHBIE WC-
CJIEZIOBaHUSI Ha OCHOBE HABBHIKOB
BBINOJIHEHUST (PU3NYECKOTO DKC-
NEpUMEHTa IO ONTHKE M aTOM-
HOM (u3uke

Hmeet onbIT 00pabOTKU U Tpe-
CTaBIJICHHSI TIOJYYEHHBIX TaHHBIX
U OIEHKHU IMOTPEITHOCTH PE3YIh-
TaTOB H3MEpeHU (PU3NUIECKOro
OKCIEpUMEHTa TI0 OITHKE H
aTOMHOM (pH3HKE.

2. MECTO JUCIHUNJIAHBI B CTPYKTYPE OBPA3OBATEJBLHON

ITPOI'PAMMBI

JlucuumiuHa BXOIUT B 00s13aTeNNbHYIO YacTh broka 1 «Jlucuumiuael (MOaym)» o0pa3o-
BaTEJIbHON IIPOrPAMMBI.

Bxomnbie TpeboBaHMS K TUCIUTIIMHE: I OCBOSHUS TUCIUIUIMHBI HEOOXOIUMBI 3HAHUS
no ¢u3MKe U MaTeMaTUke B o0beMme TpeboBanuii EI'D; 3HaHMs, yMEHUS U OMBIT ACATEIHHOCTH,
npuoOpeTaeMble CTyJE€HTAaMHU MPU W3YYEHUHU CIEIYIOIIMX AUCHUILIMH: MareMaTudeckuil aHa-
nu3; Guszuka. DIeKTPUUECTBO U MArHETU3M.



3. OBBEM JIUCIATLIIMHBI 1 BUbI YYEEHON PABOTHI
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4. COAEP) KAHUE JUCIUIIVIMHBI
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Boinonnenue u 3ammura na-
OOpaTOpHBIX pabOT
1 BonHoBas ontuka 10 12 8 28
TectupoBanue
KonTpoabnas pabora Nel
BeinonHenue u 3ammura Ja-
60paTopHBIX padoT
Beimonnenne wu  3ammra
MIPaKTHKO-
2 KBaHTOBas ONTHKA 8 8 4 28 P
OpPUEHTUPOBAHHOTO 3a/1aHuUs
PyGexubiii koHTposb (Tec-
THPOBAHUE)
KonTtponbHast pabora Ne2
BrimonHenne u 3ammra Ja-
OOpaTOpHBIX paboT
3 ®u3uka aToma ¥ aTOMHO- Beimonnenne wu  3ammra
14 12 4 44
o sapa y4eOHOTO 3a/1aHus
TectupoBanue
KonTtponbHas padora Ne3




4.1. JIeKIINOHHDLIE 3AHATHS

Ne monyJist

JUCIHUAINIINHBI

Ne jexkuun

O0beM 3aHATHI

(4acwi)

Kparkoe conepxkanue

1-2

WuTepdepeHiyst CBeTOBBIX BOJH.

CaeroBas BonHa u e€ cBoiicTBa. MHTepdepenuus BoaH. MHTEphepeHms
MOHOXPOMATHUYECKUX BOJIH OT JIBYX TOYCUHBIX CHH(A3HBIX U3TydaTeneil Ha
npumepe onbita FOHra. Knaccuueckue uHtepdepeHIIMOHHbIE OIBITH: OU-
npusma Openens, ouzepkana Openens, 3epkano Jlmoiaa.

NuTtepdepenius cBera npu OTPaXEHUH OT TOHKUX IUICHOK M IUIACTHHOK.
Konpna HeroTona. MuoronmyueBass untepdepeHius. Bpemennas u mpo-
CTPAHCTBEHHAs1 KOTEPEHTHOCTb.

34

Judpaxiusi CBETOBBIX BOJIH.

Hudpaxmus csera. [Ipunmun [toiirenca-®penens. Meton 3o Openerns.
Hudpaxius Openenst Ha IUCKE U KPYTIIOM OTBEPCTHH.

Hudpakus dpaynrodepa na menu. Judpakinuonnas pemerka. Pacmope-
JielieHne UHTEHCUBHOCTH B TU(PAKIMOHHBIX KapTHHAX, XapaKTePHBIE 0CO-
6ennocTH. [{udpakiuonnas pemeTKka Kak CrieKTpaibHbIN Tpuoop.

[Tonspusanus ceera.

EcTecTBeHHbIH, MOJNIAPU30BaHHBIA M YaCTUUHO-TIOJSIPU30BAHHBIN CBET. DII-
JUNTUYECKAs W JIMHEHHas MOJspU3alysl dJIEKTPOMarHuTHOM BOiHBL. CTe-
IeHp nossipusanuu. 3akoH Maimoca. [longpuzanus cBera npu OTpaKeHUU
U IIpesioMIIeHuu. Yroa bprocrepa.

KBaHTOBBIE CBOMICTBA CBETA.
DOTOHBI, KOPIYCKYJISIPHO-BOJIHOBOM Jyaln3M CBeTa. TOPMO3HOE pEHTre-
HOBcKoe n3nydenue. doroanexrpuueckuii 3¢ dexr. Ipdext Komnrona.

7-8

TemnoBoe n3nyuenue.

TennoBoe m3nydenue. McnyckaTenpHas W MorjouiarenabHas CIIOCOOHOCTH
ten. 3akoH Kupxrogpa. AbGcomoTrHo dyepHoe Teno. 3akoH Credana-
Bonenmana. 3akon Buna.

®opwmyna Penes-Jxunca. ['unoreza kBanToB sHeprun. @opmyna [lnanka.

BbopoBsckast Mmoaens aToma BOJIOpoJa.

CrnexTp uznydenus aroma Bogoponaa. @opmyna banemepa. CrieKTpanbHbIe
cepun. OnbiTel Pesepdopaa mo paccesHuro o-yactull. SnepHas Monenb
aroma. IInanerapuas monens aroma. Iloctymnarel bopa. Teopust Bogopono-
no1o0Horo noHa. CrnexkTp sHepruit anekTpoHa. VicmyckaHue U morioiieHue
cBeta aromMmoM. OnbiTel dpanka u I'epna.

10

KopmyckynnsipHO-BOJTHOBOM Tyalii3M.
KopnyckynsipHO-BOJIHOBOM MaTepHabHBIX YacTHIl, TWNOTe3a Ae-bpois.
[IpoxoxxaeHne MUKpoOUYacTHI] uyepe3 mienb. [IpuHuIunm HeonpeneaeHHOCTH




Ne monyJist

JUCIHUANINHBI

Ne jexkuun

O0beM 3aHATUH

(4acwi)

KpaTlcoe coacpkaHue

I'eiizenOepra. OneHKa PHEPTUU OCHOBHOTO COCTOSIHMS aToMa BOJOpOJa M
SHEPIUU HYJIEBBIX KOJICOAHUH OCIHILIATOPA.

Vpasuenue lllpeaunrepa.

CocrosiHMEe KBaHTOBOI'O 00BEKTa, BOJIHOBAs (DyHKIUS U ee CBOICTBa.
Vpasuenue llpeaunrepa.

YacTuia B OTEHIMAIbHOH siMe ¢ 0ECKOHEYHO BBICOKUMHM CTEeHKaMHU. TyH-
HEJBHBINA AP QexT. [[apMOHNYeCKUil OCIIIILIATOp, HyJIEBbIE KOJICOAHNSI.
Omnepartopsl B KBaHTOBOW MexaHuKe. CoOCTBeHHBIE (YHKIUU M COOCTBEH-
Hble 3HaueHus. CtanuoHapHble cocTOsIHUSL. CEKTp SHEPruil.

Oneparopbl MOMEHTa UMITYJIbCA U €0 NpoeKuu. Cl0KeHe MOMEHTOB B
KBAaHTOBON MEXaHHMKe.

12

ATOM BOJIOpOJIa B KBAHTOBON MEXaHHMKE.

KBaHTOBOMEXaHMYECKOE ONMUCaHHE aToMa Bojaopona. KBaHToBbIE uucia.
CriekTp sHepruil AIeKTpoHa, CMH 3JeKTpoHa. [IpocTpaHcTBEHHOE KBAaHTO-
BaHUE.

14

MarnuTHbIe CBOMCTBA aTOMa. MHOT031EKTPOHHBIE ATOMBI.

OpOuTanbHbIl MarHUTHBIH MOMEHT ayieKTpoHa, omnbIT lllTepna-I'epnaxa.
CnuH u NOJaHBIE MOMEHT UMITYJIbCa 3JEKTPOHA B aToMe Bojopoaa. CruH-
opOUTaIbHOE B3aMMOJAEUCTBHE, CIEKTPajIbHOE O0O3HAYEHHE CTalMOHAp-
HBIX COCTOSTHHM BO/IOPO/IONIOA0OHOT0 aToMa, paBuiia 0Toopa.

CocTosiHME MHOTO3JEKTPOHHOTO aToMa. Bo30HBI U (EepMUOHBI, MPUHLUI
3anpera [laynu. Pacnpenenenue 31eKTPOHOB B aTOME MO HEPTETHYECKUM
YpOBHSIM, NEpUOINYECKasl cUcTeMa 3JIeMEeHTOB MeHieneeBa. YTI0BbIE MO-
MEHTBI aTroMa, LS-cBsA3b, CEKTpajibHble 0003HAYEHUSI TEPMOB U MYJbTHU-
metoB. Dddext 3eemana.

16

®du3uka aTOMHOTO sAApa 1 3JICMCHTAPHBIX YaCTHLI.

CocraB u XapaKTCPUCTHUKU ATOMHBIX SICP. CaMOHpOI/BBOHBHHﬁ pacnazn
YacTuIbl. PaguoakTHBHOCTD. 3akoH PAaAOAKTUBHOI'O pacriaza. ﬂﬂepHHe
pCaKknuu, noporoBas SHCPrus. Bungsl B3aumoaeiicTBHiA. Knaccer anemen-
TAapHBIX YaCTHII. qaCTI/IHBI 1 aHTUYaCTHIIBI.




4.2. llpakTu4eckue 3aHATHS
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1 |1-2| 4 | HWarepdepenuns crera.
3-4 | 4 | Dudpakuus Openens.
5 2 [Tonsipu3anus cBera.
2 | KonTponbHas pabora Nel.
2 7 2 | KBantoBas npupojaa ceeta. @OTOHBI.
8 2 | TerutoBoe H3ITy4CHHUE.
9 2 | Crpoenne atoma. Atom Pezepdopra-bopa.
10 2 | KouTtponbHas padora No2
Py6exxHbIif KOHTPOIIb
3 11 2 | KopnyckynsipHO-BOJHOBOM Ayann3M B MUKPOMUPE.
12- | 4 | VYpauenwue llpenunrepa.
13
14 2 | KBanToBO-MexaHn4eckoe onrcanue aroma. CBOCTBa aTOMOB.
15 2 | CaoiicTBa aTOMOB. ATOM B MarHUTHOM TIOJI€.
16 2 | KourponbHas pabota Ne3
4.3. JlaGopaTopHble padoThI
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1 1 2 | MaTepdepenius Ha MIIOCKOTAPAIIICIIBHOMN TUIACTHHKE
2 2 | UnTtepdepenimonnsie konbiia HeroToHa
N3mepenue TONIUHBI TOHKUX MJICHOK ¢ TOMOIIBI0 MUKpPOUHTEpdepomeTpa
3 2 | OrpaxkarenbHas TUGPAKITUOHHAS PEIICTKA
N3ydenue nudpakiuu OT MeIu, HUTH 1 OJHOMEPHON AUPPaKIIMOHHOM
pelreTKH
Judpakius cBeTa Ha OJHOM U Ha JIBYX HIEISX
4 2 | [IpoxoskaeHue MmI0CKOMOIIPU30BAHHOTO CBETA Yepe3 MOJspU3aTop
2 5 2 | TeruioBoe U3IIydeHUE
Bonnsl ne bpoiins u audpakiys 31eKTpoHOB
Oddext Komnrona
6 2 | OnbiT ®@panka — ['epua




Ne monyJist
AUCHHUIITAHBI
Ne ;1abopaTopHoii

padoThI
O0beM 3aHATHI
(4acwi)

HaumenoBanue pa6boTsbl

Omnpenenenue noctossHHON Pualepra n sHEpreTHUECKUX ypoBHEH aToma
BOZOpOJA

Dddekt 3eemana

3 7 2 | U3ydeHne TepMORJICKTPOHHON AYMUCCUH U OTpeieiieHuE pabOThl BBIX01a
Omnpenenenue yaeapHOro 3apsiia 3JIeKTpoHa
8 2 | Ddodexr Xonna B MOIYyNPOBOAHUKAX
4.4. CamocTosiTeIbHAsA padoTa CTY/ICHTOB
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1 2 | Pabora c yueGHOIi TuTepaTypoii: paboTa ¢ KOHCIIEKTaMU JIEKIUi, yueOHUKaMu U
yueOHBIMH 1TocoOusiMu. PaboTa ¢ BHENIHUMU 3JIEKTPOHHBIMH PECYpCaMH

2 | Pabora ¢ 351eKTpOHHBIMU MOAYJISIMU MHJIUBUAYabHOW PabOThl CTYAECHTOB
(ODMUPC): uzyuenue mateprasioB OMUPC, oTBEeTHI Ha TECTOBBIE BOMIPOCHI.

8 | [oaroroBka k 1a00PaTOPHBIM 3aHATUSAM: MOATOTOBKA KOHCIIEKTA JJa0OpaTOPHOM
paboThI, N3yUeHHE TEOPETHYECKOTO MaTepraa, CXeMbl SKCIIEPUMEHTa, METO/1a
00paboTKa IKCIEPUMEHTAIBHBIX TaHHBIX, IOJrOTOBKAa OTBETOB HAa KOHTPOJIbHbIE
BOTIPOCHI.

10 | BrimosHeHHEe AOMAIIHUX 33aHUN MPAKTUUECKUX 3aHSATHI.

4 | BeimosgHEeHNE MPAaKTUKO-OPUEHTHPOBAHHOTO 3aaHNS.

2 | [loaroroBka K KOHTPOJIEHBIM MEPONIPUATUAM: KOHTPOJIbHON padoTe Nel u py-
0EKHOMY KOHTPOJIIO.

2 3 | Pabora ¢ yuebHoii nmuTeparypoii: paboTa ¢ KOHCIIEKTaMU JIEKIUHA, ydeOHUKaMU U
y4eOHBIMU TTOCOOUSIMH.

4 | PaboTa c BHEIIHUMH 3JIEKTPOHHBIMH pecypcamu

5 | Pabora ¢ 351eKTpOHHBIMU MOYJISIMU HHIUBUAYaJIbHONW PaOOTHI CTYICHTOB
(OBMUPC): nzyuenne matepuanoB OMIUPC, oTBETHI Ha TECTOBBIE BONPOCHI.

4 | ITonroroBka K 7a00paTOPHBIM 3aHATUSAM: TIOJrOTOBKA KOHCIIEKTA JJabopaTOpHOH
paboThl, N3yUYeHUE TEOPETUYECKOI0 MaTeprasa, CXeMbl SKCIIEPUMEHTa, METOJ1a
00paboTKa IKCTIEPUMEHTAIBHBIX JIaHHBIX, TIOJITOTOBKA OTBETOB HA KOHTPOJIEHBIC
BOIIPOCHI.

8 | BeImonHeHHE TOMANTHUX 3aJJaHUH MPAKTHYCCKUX 3aHATHIA.

4 | IlonroroBka K KOHTPOJIbHOU paboTe Ne2.

3 9 | Pabora ¢ yuebHOI1 nmuTEpaTypoii: paboTa C KOHCIEKTaMH JIEKIIUH, yaeOHUKaMU U
y4eOHBIMU TTOCOOUSIMH.

9 | PaboTa ¢ BHEIIHUMH 3JIEKTPOHHBIMU PECYPCAMHU.

5 | PabGoTa ¢ 3neKTpOHHBIMH MOTYJIIMU HHAWNBUYaTbHON PabOTHI CTYEHTOB
(BMUPC): nzyuenne matepuanoB OIMIUPC, oTBETHI Ha TECTOBBIE BONPOCHI.




4 | IToaroroBka K J1abOPaTOPHBIM 3aHATUSIM: TIOJITOTOBKA KOHCIIEKTA JTAOOpaTOPHOH
paboThI, U3y4eHHE TEOPETHUECKOTO MaTepraia, CXeMbI SKCTIEpUMEHTa, METO/1a
00paboTKa IKCIIEPUMEHTAIBHBIX JIaHHBIX, TIOJITOTOBKA OTBETOB HAa KOHTPOJIBHBIC
BOTIPOCHI.

6 | BeimosHeHue TOMaNTHKUX 3a/IaHUi PAKTHYECKUX 3aHSATHIA.

7 | Bemonaenue yueOHoro 3aaanus «/3ydnuTh NpuHIMIT ASWCTBUS HHTEphepomeTpa

®abpu-Ilepo u KCTOIB30BaTh €0 /IS HAOIIOICHHS U U3yYCHHUS aHOMAIBHOTO
addexra 3eemaHa B KaIMUKY:

4 | IlogroroBka K KOHTPOJIbHOM paboTe Ne3

4.5. lIpumepHasi TeMAaTHKAa KyPCOBbIX Pa0do0T (IPOEKTOB)
He npedycmompenui

S. HEPEYEHb YYEBHO-METOJIUYECKOI'O OBECIIEYHEHUA JJIA
CAMOCTOSTEJBbHOMN PABOTHI

Y4eOHO-MeTOAMYECKOE 00eCTICUeHUE JIJISi CAMOCTOSITEIIbHOM paOOThI CTY/ICHTOB B COCTaBe
VMK mucrummnst (OPMOKC, URL.: http://orioks.miet.ru):
Moayas 1 «BosiHOBasi onTuka»

Matepuansl ¢ KpaTKMM U3JI0)KEHUEM JIEKLIMOHHOT'O Kypca ISl IIOArOTOBKHU K ITpaKTH4e-
CKUM U J1a00paTOPHBIM 3aHATHUSAM U HK3aMEHY:

Metoanueckoe mocodue i NPaKTUYECKUX 3aHATUH U MOATOTOBKU K KOHTPOJIBHBIM Me-
POIIPUATHAM U DK3aMEHY:

DneKTpOHHBbIE MOJIYJIM UHJIUMBUyadbHOU paboThl cTyneHToB (OMUPC) nns noarotoBku
K IPaKTUYECKUM 3aHATHSIM, KOHTPOJIbHBIM MEPONPUITUSM U IK3aAMEHY.

Meroanueckoe ykazanue ctyaeHTaM (MYC) «BHenTHUE 3JIEKTPOHHBIE PECYPCh» ISl 10-
MOJIHUTEJIBHON CaMOCTOSITENIbHOM paboThl, YIiyOJeHHOIO U3y4yeHus: yueOHOro MaTepuania u 1mo-
MOIIM B BBIOJIHEHUH 33JaHUHN 10 MPAKTUYECKUM 3aHATHM, J1JaOOpaTOpHBIM paboTaM U MOATrO-
TOBKH K KOHTPOJIbHBIM MEPOIPUATHIM U IPOMEKYTOUHOU aTTECTALINH.

Moayas 2 «kKBaHTOBas1 ONITHKA»

Matepuransl ¢ KpaTKUM H3J10KEHUEM JIEKIIMOHHOIO Kypca I MOATOTOBKH K IpaKkTUde-
CKUM, JJaOOPATOPHBIM 3aHITHUSIM U DK3aMEHY:

MeTtonudeckoe nocoOue Jisi MPaKTUUYECKUX 3aHSATHH U MOATOTOBKU K KOHTPOJIbHBIM Me-
POTIPUSATHSAM U dK3aMEHY:

DneKTpOHHBIE MOJIYJIM UHIUBUyadbHOU paboThl cTyneHToB (OMUPC) nns noaroToBku
K [IPaKTUYECKUM 3aHATHIM, KOHTPOJIBHBIM MEPONPUATHUAM U DK3AMEHY.

Metoanueckoe ykazanue cryaeHTaM (MY C) «BHEIIHUE 3JEKTPOHHbIE PECYPChI» Ul J10-
MOJTHUTEIBHOM CaMOCTOSATENIbHON paboThl, yriIyOJEeHHOTO N3ydYeHHUsl yueOHOro MaTepuaia u Io-
MOIIM B BBIOJIHEHUH 33JaHUHN 10 MPAKTHYECKUM 3aHATHM, JJaOOpaTOpHBIM paboTaM U MOATrO-
TOBKH K KOHTPOJIbHBIM MEPONPUATHAM U IPOMEKYTOUHOU aTTECTALIUH.

Moayab 3 «®@uU3UKa aTOMA M aTOMHOI'0 SIAPAa»

Matepuransl ¢ KpaTKUM HM3J0KEHUEM JIEKIIMOHHOIO Kypca Ul MOATOTOBKH K IPaKTHYe-

CKHUM, JJa0OpaTOPHBIM 3aHATUSAM U IK3AMEHY:


http://orioks.miet.ru/

MeTtoauyeckoe nmocoOue sl MPaKTUUECKUX 3aHSATHH U MOATOTOBKU K KOHTPOJIbHBIM Me-
POTIPUATHAM U DK3aMEHY:

DNEeKTPOHHBIE MOAYJIM MHIUBUAYaTIbHON padoTsl cTyaeHToB (OMUPC) ans moaroToBku
K [IPaKTUYECKUM 3aHATUSIM, KOHTPOJIbHBIM MEPOIPUITHUSIM U IK3aMEHY.

Mertoaunueckoe ykazanue crygaeHtaM (MYC) «BHeIIHHE IEKTPOHHbBIE PECYPChD» s J10-
MOJIHUTEJIBHON CaMOCTOSITENIbHON paboThl, YTiyOJeHHOrO U3y4yeHusl yueOHOro MaTepuania u mo-
MOIIIM B BBIMOJIHEHUHU 3aJaHUM MO MPAKTUYECKUM 3aHIATHUSIM, JaOOPaTOpPHBIM paboTaM M MOATro-
TOBKU K KOHTPOJIBHBIM MEPONPUATUAM U IPOMEKYTOUHOM aTTECTALIUH.

Meroanueckoe ykazanue crygaeHtam (MYC) «M3ydenne npuHIMNa AeHCTBUS UHTEpde-
pomerpa Pabpu-Ilepo u ncnonap3oBanue ero Ui HAOMIOAEGHUS U UCCIICAOBAHUS aHOMAIBHOTO
s dexTa 3eemMana B KaAMUN» JUIsI OTPAOOTKHA HABBIKOB CAMOCTOSITEIbHON PabOThI, CAMOKOHTPO-
JI1 ¥ TIOMOILY B BBINOJHEHUH WHAWBUYaJIbHBIX 3alaHUi U 71 IOATOTOBKY K JOKJIAaJaM M IIpe-
3EHTALUSIM.

6. MEPEYEHb YYEBHOM JINTEPATYPHI

Jlureparypa

1. CagenneB U.B. Kypc o6ieit pusuku [InexTponHsiit pecype] : B 5-tu T.: Yueb. nocobue. T.
4 : Boansl. Ontuka / M. B. Casenbes. - 5-e¢ u3a. - CII0. : Jlans, 2011. - 384 ¢. URL:
https://e.lanbook.com/book/707 (mata obpamienus: 11.11.2020). - ISBN 978-5-8114-1211-2.

2. CasenbeB U.B. Kypc obmieit pusuku [ DnexkTponHslii pecype] : B 5-tu 1.: Yueb. nocobue. T.
5 : KBantoBas ontuka. AToMHas gusmka. Pusuka TBepaoro tena. Gusrka aTOMHOTO spa U
anemeHTapHbIxX yactull / . B. CaBenbes. - 5-e uzn. - CII6. : Jlans, 2011. - 384 c. URL:
https://e.lanbook.com/book/708 (mata oopamenus: 11.11.2020). - ISBN 978-5-8114-1211-2.

3. Uponos N.E. BomHosie mporiecchl. OCHOBHBIE 3aKOHKI : Y4eb. mocooue /it By30B /

N.E. Uponos. - 7-e u3x. - M. : U3narensctBo "Jlaboparopus 3nanuit" (panee "BMMHOM. JlaGo-
patopus 3Hanuil"), 2020. - 266 c. - (Texuuueckuit ynusepcurer). - URL:
https://e.lanbook.com/book/135487 (mara obparenus: 12.11.2020). - ISBN 978-5-00101-673-
1

4. Uponos U.E . KBanroBas ¢usuka. OCHOBHBIE 3aKOHBI.: Y4el. mocodue aJisi By30B /

WN.E. Uponos. - 7-e uza. - M. : U3narensctBo "Jlaboparopus 3nanuit" (panee "BMUHOM. Jla6o-
paropus 3HaHui"), 2017. - 261 c. - (Texuuueckuit yausepcurer). - URL:
https://e.lanbook.com/book/94103 (mata obpamenus: 12.11.2020). - ISBN 978-5-00101-492

5. Uponos M.E. 3amauu o obmieit ¢pusuke [DnekTpoHHBIH pecype] : Yueb. mocodue it By30B
[ N.E. Uponos. - 11-e u3s., anekTponnoe. - M. : bunowm. Jlaboparopus 3uanwmii, 2017. - 434 ¢. -
URL.: https://e.lanbook.com/book/94101 (mara obpamenus: 12.11.2020). - ISBN 978-5-00101-
491-1.

6. Jlaancoepr I'.C. OnTuka [Dnekrponnslit pecypc] : Yueb. mocodue / I'.C. JlanacOepr. - 7-e
u3n. - M. : ®usmarnut, 2017. - 852 c. - URL: https://e.lanbook.com/book/105019 (nmata o6pa-
menust: 12.11.2020). - ISBN 978-5-9221-1742-5.

7. CuByxwuH J[.B. O0muii kypc ¢usuku [DnekTpoHHBIH pecype] : Yueb. mocodue. T. 4

: Onruka / [I.B. CuByxuH. - 3-e u311., CTep. - MeKTpoHHoe. - M. : ®usmariut, 2002. - 792 c. -
URL: https://e.lanbook.com/book/2314 (nata obpamenus: 16.11.2020). - ISBN 5-9221-0228-1.
8. Jlocer B.B. Ontuueckue siBnenus. Teopust u SKciepuMeHT. YuebHoe mocooue, M.:MUIT,
2002. — 204 c.
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https://e.lanbook.com/book/708
https://e.lanbook.com/book/135487
https://e.lanbook.com/book/94103
https://e.lanbook.com/book/94101

9. Jlocer B.B. Ontuka : JlabopaTopHbIi TPakTUKYM 10 Kypcy obmieit ¢pusukn. Y. 1/ B.B. Jlo-
ceB, T.B. Mopo3oBa; M-Bo oOpa3oBanus u Hayku PO, DenepanbHOE areHTCTBO M0 00pa3oBa-
unuto, MITUDT(TY). - 2-e uzn., nepepad. - M. : MUDT, 2008. - 96 ¢

10. Jloces B.B. Ontuka : JlJabopaTopHbIil pakTHKyM 10 Kypcy obmeit ¢pusuku. Y. 2 : J[lu-
¢dpaxmus / B.B. Jloces, T.B. Mopo3oBa; M-Bo o0pa3oBanust u Hayku PD, OenepaibHOE areHT-
cTBO 10 oopazoanuto, MIMUDT(TY); Ilox pen. B.B. Jlocesa. - 2-e u3a., nepepad. - M. :
MUDT, 2008. - 80 c.

11. Bepecros A.T. JlabopaTopHbie paboTHI 10 Kypcy o60ieit ¢pusuku. Ctpoenue Beriectna /
A.T. bepectos, H.U. boprapar, C.1O. Kyknun. - M. : MUDIT, 2007. - 52 c. - Imeercs si1ek-
TPOHHAsI BEPCHSI U3/IaHUS.

12. KanammnukoB H.I1.®u3uka. IaTepHeT-TecTHpOoBaHne 06a30BbIX 3HaHUH [ TekcT]:

VY4e6. mocodue / H.I1. Kanamaukos, H.M. KoxxeBHUKOB. - 2-¢ u3., ctep. - CIIO. : Jlans, 2010.
- 160 c. - (YueOnuku mis By3oB. CrienmanbHas ireparypa). - ISBN 978-5-8114-0925-9 :

7. IHHEPEYEHbB ITPO®ECCHOHAJIBHbBIX BA3 JIAHHBIX,
NHOOPMALNMOHHbBIX CITPABOYHbIX CUCTEM

1. Jlawb : DnexrpoHHO-OmOMMoTeyHas cucrema M3narensctBa Jlaws. - CII6., 2011-. - URL:
https://e.lanbook.com (mata obpamenus: 28.10.2020). - Pexum goctymna: uisi aBTOPU3UPO-
BaHHBIX NoJib3oBateneid MUOT.

2. Hayka.Club = Nauka.Club : o6pazoBarenbublii moprai. - [0.M.] : O6pa3oBaTenbHbINA MOPTA
JUI IIKOJBHUKOB M cTyaenTtoB, 2018 - . - URL: https://nauka.club/ (mara oOparmienus:
25.10.2020). - Pexxum gocTyma: cBOOOAHBIHN. - TEKCT: 3JIEKTPOHHBIH.

8. OBPA3OBATEJIBHBIE TEXHOJIOI'MA

B xonme peanusanmu oO0ydeHMs] MCHOJIb3YETCS CMeEMIAHHOe O0yueHHe, OCHOBaHHOE Ha
MHTETpaIK TEXHOJIOTUN TPaJIULIMOHHOTO U 3JIEKTPOHHOT0 00y4Y€eHUs, 3aMEILIEHUU 4acTH TPpaau-
IIMOHHBIX y4EOHBIX (DOPM 3aHATUN M CAaMOCTOSITENIbHON pabOThl CTYAEHTOB (hopMaMu U BUJAMU
B3aUMOJICUCTBUS TIpEMoiaBaTesieil 1 00yJaronuxcs B 2JIEKTPOHHON 00pa3oBaTeIbHOM Cpeie.

OcBoeHne 00pa30BaTENbHOM MpOrpaMMbl 00eCIIeUnBaETCs pecypcaMu dJIEKTPOHHON MH-
dopmannonHo-oopazoBarenbHoit cpenst OPUOKC. (URL: http://orioks.miet.ru)

Jlnst B3aMMOJIEHCTBHS CTYJICHTOB C MpernojaBareieM HUCHOIb3YIOTCS CEpPBHCHI OOpaTHOM
cBsi3u: paznensl OPUOKC «Jlomamaue 3ananusy», «HoBocTi», 37eKTpOHHAS MOYTA.

B npouecce o0yueHus npu MPOBEACHUHU 3aHATHI M Ui CaMOCTOATENBHOM paboThl MC-
MOJIb3YIOTCS BHYTPEHHME 3JIEKTPOHHbIE pecypcbl B popMax: BUICOJIEKIIUH.

Tectuposanue npooautcs B OPMOKC.

[Ipu npoBeneHny 3aHATUI U JIJIs1 CAMOCTOATEIBHON PabOTHI UCTIOIB3YIOTCSI BHEIIHUE
3JIeKTPOHHBbIE pecypchl B hopMax:
Ccbiika Ha MOOK «®u3suka B onbiTax. Yacts 4. BoinHbl 1 onTuka
URL: https://www.coursera.org/learn/fizika-volny-optika (mara o6pamenus 18.10 2020).
Ob6pazosarenbublil mopran HUAY MU®U: Ontuka u Bonusl: «4. UaTepdepenmus ceera. Ca-
MOKOHTpOJIb. TecT k Teme 4»; «4. ludpakuus ceera. CaMOKOHTpoJIb. TecT k Teme S5».
URL.: http://online.mephi.ru/courses/physics/optics/ (mara obpamienus 18.10 2020).
7-s nexums u3 Koyutekiuu: Jlemonctpanun. Onruka. «Jlunza Openemns»

10


http://orioks.miet.ru/
http://online.mephi.ru/courses/physics/optics/

URL.: https://mipt.lectoriy.ru/lecture/Physics-Optics-D07-Gavrikov-06.02-150702.01 (xara 06-
pamenus 18.10 2020).
Ob6pazosarenbublil mopran HUAY MUDU. Aromuas ¢usuka. «1. KBantoBas npupoja usnyde-

Hus. CaMOKOHTPOJIbY, «2. ®oToHbI. CaMOKOHTPOJIb
URL.: http://online.mephi.ru/courses/physics/atomic_physics/ (nata oopamenus 18.10 2020).
«ToM 5 kypca cucteMbl OTKPHITOT0 00pa3oBaHus "duU3nka B TEXHUYECKOM YHUBEPCUTETE" »:

«1.4. KBanToBas ontuka»:3amgada 1.7, 3amayga 1.8.

URL.: http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch1/texthtml/chl_4.htm (zara oOparenus
18.10 2020).

«Tom 5 xypca cuctemMbl OTKpBITOr0 00pazoBaHus "®Pu3nka B TEXHUYECKOM YHUBEPCUTETE' »:

«1.2. KBanrtoBas Teopus usinydeHus»: 3anada 1.3, 3agaua 1.4
URL.: http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch1/texthtml/chl_2.htm (naTa oOpameHus

18.10 2020).
«Tom 5 xypca cuctemMbl OTKpBITOr0 00pazoBanus "Pusnka B TEXHUYECKOM YHUBEPCUTETE' »:

«['JTABA 2. BoiHOBEIE CBOIICTBA YaCTHUID)

URL.: http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch2/texthtml/ch2_1.htm
http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch2/texthtml/ch2_2.htm
http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch2/texthtml/ch2_3.htm
http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch2/texthtml/ch2_4.htm (xata oGpamenus 18.10
2020).

Obpazosarenbublii mopran HUAY MUDU. Aromuas ¢pusuka. «5. Teopus atroma. CaMOKOH-

TPOJb»
URL.: http://online.mephi.ru/courses/physics/atomic_physics/ (nara oopamienuns 18.10 2020).
«ToMm 5 Kypca cucTeMbl OTKPBITOro oOpa3oBanus "@uU3MKa B TEXHHYECKOM YHUBEpCUTETE" »:

«3.1. BonHoBas GpyHKIUA»

URL: http://phys.bspu.by/static/lib/phys/bmstu/tom5/ch3/texthtml/ch3 1.htm (naTta oOpamieHus
18.10 2020).

MonenupoBaHue BOJHOBBIX (PYHKIIMI OHOMEPHOIO KBAHTOBOIO FrapMOHUYECKOTO OCIIMIIISATOpa
URL.: http://falstad.com/qm1d/ (nara o6parmtenus 18.10 2020).

MonenupoBaHue TPEXMEPHBIX BOJIHOBBIX (YHKIMI aToMa BOJOpo/ia

URL.: http://falstad.com/gmatom/ (1arta oopamienus 18.10 2020).

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JJUCHUIIJINHBI

HaumenoBanue yueo-
HBIX AyIUTOPUI U OcCHalEHHOCTHh YYeOHbIX ayAUTOPUH U Ilepeuyensb mpo-
NnoMelleHui 1Jis ca- NMOMeIeHHUH VISl CAMOCTOSITe/IbHOI pado- | rpaMMHOro odec-
MOCTOAITEJIbHOM pa- ThI nevyeHust
00ThI
VYyeOHast aymuTopus MynsTuMeanitHoe 000pyI0BaHUE: AkazemMudeckue Jau-
(mexuuoHHbIe 3aHATHsA) | KommbroTep uen3uu Ha [10 no
(aym. 1202mm) Momno6mok Lenovo FOAMO0092RK npoekTy Azure Dev
ITpoexTop Panasonic PT-VW535N Tools for Teaching
Dkpan Mediavisor (Microsoft)
DKpaH pYJIOHHBIN HACTCHHBIH, Microsoft Office
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HanmenoBanue y4e0-
HBIX AyTUTOPHUIl 1
noMenleHuii 1is ca-

OcHanleHHOCTh Y4eOHBbIX ayAUTOPHl U
MOMelIeHU ISl CaMOCTOSATEJILHOM pado-

Ilepeyennb npo-
rpamMMHOro odec-

MOCTOSITeIbHOI pa- ThI nevyeHust
00ThI
teneBu3op Panasonic TX-85XR940 Kaspersky
Tenesuzop LG 55UF771V
Pagnocucrema Shure BLX8SE K3E
Muxkpopon GAL VM-175
Axyctuka JBL PRX700
VYueOHast ayTuTOpHs CrienimanbHOTO OCHAILIEHHS HE TpedyeTcs I1O He Tpedyercs
(mpakTHYecKue 3aHs-
THS)
JlaGoparopust JlaboparopHas ycranoBka "Murepdepenuust | [10 ne TpeOyercs

«Onruka-2»
ayn. Ne 3327

ceera"

JlabopaTtopHas yctaHoBka "OnpejiesieHue uH-
TECHCHUBHOCTH ZII/I(l)paKIII/II/I B CUCTEMC OAHAp-
HOM U JIBOMHOU 11eeit"

JlabopaTopusrit komiuieke JIKO (onTuye-
CKHIA)

JlaGopaTtopust
«CTpoeHus BeliecTBa-
1»

ayn. Ne 3330

JlaboparopHas ycraHoBka "D dekt 3eemana"
JlaboparopHas ycranoBka "KoMnToHOBCKOE
paccesiaue"

JlabopaTopHas yctaHoBka "Jludpaxius smek-
TPOHOB"

JlabopaTtopHas ycranoBka "Cepus baibmepa”
JlaGoparopHas ycTaHOBKa "Y 1eTIbHBIN 3apsi
JJIeKTpoHa"

JIaGopatopHasi ycTaHOBKa "DKCIIEPHUMEHT
®panka - ['epua”

JlaGoparopHas yctaHoBka "Dddext Xoa B
GE n-tuma"

JlabopaTtopusbrit komiieke «OnbiT Opanka-
I'epia»

JlabGopaTopHsbIit kKoMIieke «TernoBoe u3iy-
YEHHE»

JlaGopatopHblii kKomIieke « M3yuenue snek-
TPOHHOM TEPMOIMUCCUN

IlepcoHanbHbBIN KOMIBIOTEP B KOMILJIEKTE
[IpunTep

AKaneMHuyecKue Ju-
nensuu Ha [10 no
npoekty Azure Dev
Tools for Teaching
(Microsoft)

Office

ITomemenne aist caMo-
CTOATEIbHOU pabOTHI
o0OyJarmuxcs

KommbroTepHasi TEXHUKA C BO3MOYKHOCTBIO
nojkiIo4eHus k cetu «MHTepHeT» n obecmne-
yenueM gocryna B OPUOKC

Azure, Open Office,
opaysep Mozilla
Firefox umm Google
Chrome
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10. ®OHI OHEHOYHbIX CPEACTB JJIsA IPOBEPKH
C®OPMUPOBAHHOCTH KOMITIETEHIIAM

1. ®OC o nopkommerenuu OIIK-1.®u3OAD. CnocoOeH UCIOIL30BaTh MOJIOKEHHS, 3aKOHBI
Y METOJIbl ONITHUKY U aTOMHOU (PH3UKH /I PEIICHHS 3a]1a4 MH)KCHEPHOU eI TeIbHOCTH
2. ®OC mno mnoakommereHuu OIIK-2.Ou30AD CrnocoGeH caMOCTOSTEIBHO IPOBOIUTH

SKCIIEPUMEHTANIbHBIE HCCIICJIOBAHMSI U HUCIHOJIb30BaTh OCHOBHBIE NIpUEMBbI O0pabOTKH H
NPEJICTaBICHUS TIOJYYCHHBIX JaHHBIX Ha OCHOBE HAaBBIKOB BBIIIOJHEHHUS (UIUYECKOTO
9KCIIEPUMEHTA 10 ONTUKE U aTOMHOU (hU3HKe.

@DOH/1 OLIEHOYHBIX CPEJICTB IPEJACTABIECH OTICJIbHBIMU JTOKYMEHTAMU U PA3MEILEH B COCTAaBE
VMK aucHMILIMHBL 3JEKTPOHHOM HHpOpMaIMOHHOM o0pasosarensHoi cpeas OPUTOKC//
URL.: http://orioks.miet.ru/.

CdopmupoBannocts nogkommnereHmuu OIIK 2 ®u3OAD nposepsieTcs A0 TPOMEKYTOYHOH aT-

TCCTalMH Ha MMOCICAHEM 3aHATHN J1a60paT0pH0ro [MpaKTUKyMa.

11. METOJJMYECKUE YKA3AHUS J1JI51 OBYUAIOLIMXCS IO OCBOEHUIO
JUCHUIIAHBI

11.1. OcoGeHHOCTH OPraHU3alMHU Npolecca 00yYeHust

JlucuumuimHa u3ydaeTcsi B TeUeHUe oAHoro cemectpa. OHa BKIIIOYAET:

- nexuuu — 1 pa3 B HeZelo;

- IPaKTUYECKHE 3aHATHS (CeMUHapbl) — 1 pa3 B Hellelno;

- n1abopaTopHbIe pabOThI — 2-X YaCOBBIE 3aHATHUS | pa3 B 2 HEACH;

- KOHCYJIbTalluu — 1 pa3 B HEJENI0, KOTOPbIE IPOBOAATCS JIEKTOPOM MOTOKA U IpenoaaBa-
TEJSIMH, BETYLIUMU PAKTUUECKNUE 3aHATHUS.

[Tocemenne NEKIUNA, MPAKTHUYECKUX 3aHATUA M J1a0OpPaTOPHBIX pabOT SBIsETCS 00s3a-
TesnbHBIM. [locemenne KoHCybTaluil HeoOs3aTeabHOE, 3a UCKIIOYEHHEM TeX CIIydaeB, KOTr/a
IpenoaaBaresb NEPCOHAIBHO MPUTTIAIIAET CTYJEHTA Ha KOHCYJIbTALMIO.

CopnepxaHue TUCHUIUIMHBI COCTOMT M3 TPEX MOAYJEH, KOTOPBhIE U3Yy4YarOTCs MOCIIEI0Ba-
TENBHO:

- BOJIHOBAsl ONTHKA;

- KBAaHTOBAs ONTHKA;

- (pu3uka aTOMa ¥ aTOMHOTO sJIpa.

Kaxx 111 MOZyJIb SIBISI€TCS JIOTMYECKU 3aBEPIICHHON 4acThIO Kypca. Y CIEMIHOCTh OCBOE-
HUS KaX/I0r0 MOJYJISl OLIEHWBAETCS TI0 Pe3yJbTaTaM BBIMOJHEHUSI 0053aTeNbHBIX KOHTPOJIbHBIX
MEPOIIPUATHH.

Jlnst opranuzanuu yueOHoil paboThI CTYIEHTOB B Hayajle KaXJ0ro ceMecTpa MpeaocTaB-
JSIFOTCS CIEAYIONINe YUeOHO-METOINYECKUE MaTepHaIbl:

- IUTaH JIEKIIMM ¥ MPAKTUYECKUX 3aHATUN HAa CEMECTP C YKa3aHHEM TEM JIEKLIUH CO CChLI-
KaM{ Ha maparpadbl UM CTpAaHUIIbl YYEOHUKOB U y4eOHBIX IMOCOOUH, CoepKalluX COOTBETCT-
BYIOIIIMW MaTepuas, TeMbl IPAKTUYECKUX 3aHATHA U HOMEpa 3aJaHui U3 COOPHHUKOB 3a1ad JIJist
pellleHus B ayIMTOPUU WIIK CAMOCTOSITENbHO;

- rpadUK BBINOIHEHHUS 1a00paTOPHBIX padoT;

- rpad UK ¥ BUJIbI KOHTPOJIBHBIX MEPONPHUATHIA;

- CIICOK PEKOMEHIyeMOH yueOHO-METOINUECKOM JTUTepaTyphl;
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