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1. IHEPEYEHD IINTAHUPYEMBIX PE3YJIbTATOB OB YYEHUA
JlMcuuIuinHa yd9acTByeT B (JOPMHUPOBAHUU CIEIYIOIIEeH KOMIIETEHIIMA 00pa30BaTeIbHON

MpOrpaMMBI.
ITogxoMneTeHI N, NHaukaTopsbl J0CTHXKEHUS
Komnerennus .
¢hopmupyemasi B IUCHUIIINHE KOMIIEeTeHI[N I

OIIK-1. OIIK-1. ®Du3zOAD 3HaHMA OCHOB ONTHKH M aTOM-
Crocoben npume- | CmocoOeH TNPUMEHATh 3HAHHWS W | HOU (DU3UKH
HATh €CTECTBEHHOHA- | METOBI AKCIICPUMEHTAILHOTO | YMEHUs pPeIIaTh 3a1a4yd ¢ IMpHU-
YYHBIC M OOIIEHH)KE- | UCCIICIOBAHUS ONTHKHA W aTOMHON | MCHGHHEM 3HAaHUM ONTHKH H
HEpHBIC 3HaHUS, Me- | QU3UKH aTOMHOU (pu3uKU
TOOBI  MaTeMaTude- OnbIT HKCIEPUMEHTAIBLHOTO HC-
CKOI'0 aHalIu3a U MO- CIICIOBAHMS, MIPUOOPETECHHBIH
JIeTUPOBAHUS, Teope- IIPH  BBITIOJIHEHUH (PU3UICCKOTO
THUYECKOTO U DKCIIe- AKCIIEPUMEHTA TI0 ONTHKE W
PUMEHTAJILHOTO  HC- aTOMHOMU (pu3nke

CJICIOBaHMS B IIPO-
dbeccuoHaNbHOU Jiesi-

TCIBbHOCTHU

2. MECTO JUCIHUILJIAHBI B CTPYKTYPE OBPA3OBATEJIBHOM ITPO-
I'PAMMBbI
JlucuuniauHa BXOIUT B 00s3aTeNbHYIO YacTh bioka 1 «Jlucuunmuael (Moaynu)» oopaso-
BaTEJbHON MPOTPAMMBI.
Bxoansie TpeOoBaHMS K IUCHMIUIMHE: JJISI OCBOCHUS TUCIUTIIMHBI HEOOXOAMMBI 3HAHUS
no (u3KKe U MaremMatuke B o0beme TpeboBanuii EI'D, 3HaHHS OCHOB MaTeMaTUYeCKOTO aHAJIH-
3a.

3. OBBbEM JUCIHUAIIJIMHBI U BUJAbl YYEBHOU PABOTHI

\ . KonrakTHas padora = =
: i = = | o 45 3
H D M 2] - wa
= | 2@ | 22| 2 =2 | ZZ | &% z £
o = >0 | = 8 2 £ 3 = 2 s S =
2 3 2| 25 S g = g g = Z s =
> = = A =~ ~ =~ S 2 E& ﬁs
o 5 = 5| &5 A = = = g =3 e g 5 8
© |ZE|22 = | EE| 8B |:%| i
© © i s = S 8 = g 2 =
S S 2 = 3 =s | 8" =
= =8 | =& | O
1 2 5 180 32 32 16 64 Ok3 (36)




4. COAEP)KAHUE JUCIUIIJINHBI
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1. 'eomerpuueckas ONTHKA.
KonebGanus u BOIHBL. 4 4 0 6 TecTupoBanue
PyOexxHbIi KOHTPOIIB
(TectupoBaHue)
2. BonHoBas ontuka T
€CTUPOBaHHE
KBanToBas ontuka 14 18 10 39 P

Brinonuenue u 3ammura
71a00paTOPHBIX padOT
KonTpomnbnas padora Nel

3. ®dusuka atoma u
ATOMHOTO S/1pa;
9JIEKTPUYECKHE CBOMCTBA

TBEPAbIX TCII

BrinosiHeHue u 3anura
n1abopaTopHEIX paboT

KonTponbnas padorta Ne2

14 10 6 19 TectupoBanue

Brinmonnenue u 3ammra
IIPaKTHUKO-
OPUCHTHUPOBAHHOI'O 3a/laHUA

4.1. JIeKIINOHHDBIE 3AHATHSA

Ne monxyJis

AUCHHUITIIMHBI

Ne nekuun

O0beM 3aHATHI

(dachbl)

Kparkoe cogepxxanue

-

Mexanuueckue KonebaHus.

ITonarue o xonebaTenbHbIX Hporeccax. ['apMoHudeckue konebaHus. AM-
IUTMTYJIa, YacToTa U (pa3a rapMOHUYECKUX KoJjeOaHuil. YpaBHEHHE rapMo-
Huyeckux konebanuii. Konebanus rpysa Ha npyxusHe. Manble KoneGaHUS
MaTeMaTHIeCKOTO U (PU3MUECKOr0 MasTHUKOB. KOMIUIEKCHast 1 BEKTOpHAsI
dbopmel mpenctaBieHus 3atyxawomme konedanus. Koaddunmuent 3atyxa-
HUS, TOTapUPMUUECKUI IEKPEMEHT, TOOPOTHOCTb.

BrinyxeHHbIEe KOJeOaHUsl TOJ| JAEHCTBHEM CHHYCOUIATBbHOW CHIIBI. AM-
IUIMTY/A U (haza Ipu BBIHYKIACHHBIX KojebaHusx. Pezonanc.
DnexkTpuueckue KojaeOaHus B JIEKTPOMAarHUTHOM KOHTYpe.

CBoGonHble rapMoHuueckue KkojeOaHus. (CBOOOAHBIE 3aTyXarollue
KoseOaHus. BeIHYKIeHHbIE KOIEOaHHUs B DJIEKTPHUYECKHUX IeTsix. SIBieHue
pe3oHaHca.

Mexannueckrie BOJIHBI.
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dazoBasi CKOPOCTb, IMHA BOJHEIL. [l1ockue u chepuyeckue BoaHbl. CTos-
gyre BoyHbL. Konebanus crpynbsl. OHOMEPHOE BOJTHOBOE ypaBHEeHHE. Boui-
HbI B YIIPYTOH cpejie. DHEPTUsl ynpyroi BOJIHBI.
DIEKTPOMAarHUTHbIE BOJHBI.
BonHoBoe ypaBHeHME. DJIEKTPOMATHUTHBIE BOJHBI U MX CBOMCTBA. DHEp-
TUsl 3JIEKTPOMarHuTHbIX BOJIH. BekTop IloitHTHra. Miynsc anexkrpomar-
HHUTHOU BOJIHBI.
2 3 WuTepdepeniius BOIH.
[IpuHnun cynepno3unuu i BoyiH. KorepeHTHOCTh (OCHOBHBIE IIPEJICTaB-
nenust). UaTepdepenims cBera OT AByX TOYEUHBIX MCTOYHHMKOB. IIpocThie
UHTEPPEPEHIIUOHHBIE CXEMBI.
OtpaxkeHHE OT TOHKMX IUIEHOK M IUIOCKONAPAJIENIBHBIX IUIACTUHOK.
Konbeua Herotona. MaTEpdepomeTpsl.
4 Hudpaxius Openens.
[punuun Troiirenca-®penens. udpakuusa @penens. BekropHble
muarpammbl. 3oHbl @penens. udpakmus cBeta Ha AMCKE M KPYIIIOM
OTBEPCTHH.
5 Hudpaxius Opaynrodepa.
Hudpakius ceera Ha menu. JudpakuuonHas pemerka. Pacnpenenenue
WHTEHCUBHOCTH B JU(PAKIUOHHBIX KapTuHaX. CHeKTpanbHble XapaKkTepu-
CTHKH PELIETKH.
6 [Monsipuzanus ceera.
OnunrTuyeckasi, Kpyropas U JIMHEHHas MOJSpU3ALMS JIEKTPOMArHUTHON
BOJIHBI. ECTECTBEHHBINM, MOJSPU30BAHHBIA M YACTHYHO-IIOJISIPU30BAHHBIN
ceT. Crenenp nonsipusanuu. 3akoH Mamtoca. [lonspusanus ceeta npu ot-
paXeHuU U IpesoMiaeHuu. Yrou bprocrepa.
7 B3aumopeicTBue cBeTa ¢ BEIECTBOM.
Jucnepcus u noromeHue ceeta. PazoBas U rpynnoBas CKOPOCTH BOJIH.
Paccesinne cBera. [[BoiiHOE JTy4enpesoMIICHUE.
8 TemmoBoe n3mydeHue.
[IpotuBopeune kinaccuueckor (U3MKHU. 3aKOHBI PABHOBECHOT'O TEILIOBOTO
m3nydenus. 3akoH Kupxroga. 3axon Credana-bonbimana. 3akoH
cmenienus Buna. ®opmyia [1nanka. [locrosnnas [1nanka.
9 KBanTtoBbIe cBOICTBA CBETA.
3akonbl doTodrpdekxra. TopMo3HOE pEHTTeHOBCKOE H3nydeHue. MOTOHEI.
Nmnynee u sueprus porona. dpdext Komnrona.
3 10 KopryckysipHO-BOTHOBOH JTyaiu3M.

I'mnore3a ne bpoiins. [Ipoxoxknenne mukpoyactul yepes mienb. COOTHO-
LIEHWE HeonpeaeneHHOCTeN. OLeHKa SJHEPTUU OCHOBHOT'O COCTOSIHMS aTo-
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Ne monyJist

JUCIHUANINHBI

Ne jexkuun

O0beM 3aHATUH

(4acwi)

KpaTkoe CoacpKaHue

Ma BOJIOpPO/Ia ¥ SHEPTUU HYJIEBBIX KOJIEOAHUH OCIMILIATOPA.

BopoBckast Mozienib aToMa BOAOpOa.

Cnektp u3nydenus aroma Bojgopoaa. @opmyna bansmepa. CnekrpanbHbie
cepun. [lnmanerapnas monens aroma. [loctynarsl bopa. OnbiTel @panka u
I'epua. Teopust BomopoaornomobHoro moHa. Vcmyckanue M IMOTJIONIEHUE
CBETa aTOMOM.

13

VYpasuenue lIpeaunrepa.

BonnoBass ¢ynkums u ee cmbici. [LnotHoCcTh BepostHOCTH. Omnepatopsl
HMITYJIbCa, KHHETUYECKON U MOTCHIHAIbHOU sHepruid. Onepatop ['amuiib-
ToHa. Cpennee 3HayeHue uznueckoi BennduHbl. CoOCTBEHHBIE (DYHKIIUU
u cobctBeHHble 3HadeHHs. CtarpioHapHble cocTosiHUS. CIEeKTp SHEpruil.
Yactuiia B MOTEHIIUAIBHOM siMe ¢ OECKOHEYHO BBICOKMMHU CT€HKamH. TyH-
HenbHBINA 3¢ (deKT (OCHOBHBIE MpelcTaBiIeHUs). ['apMOHHUECKUN OCIUILIS-
TOp, HYJIEBBIEC KOJieOaHus1 (OCHOBHBIE MTPEACTABICHUS).

14

ATOM BOZOpPO/Ia B KBAHTOBOM MEXaHUKE.

Crnektp sHepruil ayekTpoHa. Moayiap M MPOEKIMs Ha HAlpaBJIEHUE Mar-
HUTHOTO TIOJIsI OpPOUTAILHOTO MOMEHTa UMITYJIbCca JIeKTpoHa. [IpocTpancT-
BEHHOE KBaHTOBaHMe. KBaHTOBBIE ynicia. CIIMH 3JIEKTPOHA.

15

MHOr03J1€KTPOHHBIE aTOMBI.
CocTosHHS 2EKTPOHOB B aTOMe U UX XapakTepucTuku. [Ipunnun I[Maynu.
DnekTpoHHble 000m0uku. [lepuoanueckas cucrema 3j1eMeHTOB MeH ienee-
Ba. OpOuTanbHBI U COMHOBBIA MarHUTHBIE MOMEHTHI 3JI€KTpOoHa. Marne-
ToH bopa. D¢ dekT 3eemana.

16

®usuka aTOMHOTO AApa v 3JIEMCHTAPHBIX YaCTHII.

CocraB u XApPaKTCPUCTHUKU ATOMHBIX SICP. CaMOHPOI/I?»BOJ'IBHBIﬁ pacnazn
YacTuIpl. PagnoakTHBHOCTE. 3akoH paaAnoOaKTUBHOTO pacrana. ﬂz[epHHe
peaKknuu. Buasl B3anMoaeicTBHIA. Knaccer QJICMCHTAPHBIX YaCTHUII. Yactu-
IObl 1 aHTHYAaCTHUIbI.




4.2. TIpakTuuyeckue 3aHATHS
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eoMeTpuyeckas ontuka. OTpaxeHue U npenomseHue ceeta. Iloctpoenn
1 1 2 | Teome e O eHHE e IT eHHe
n300pakeHus B IMH3AX.
2 2 | MexaHn4ecKue M 3JISKTPUIECKUE KOJIeOaHusI.
Ynpyrue u 351eKTpOMarHuTHbIE BOJTHBI
2 3 2 | Uatepdepenuns cBera. AHaIU3 MPOCTEHIINX MHTEP()EPEHIIMOHHBIX CXEM
(ombiT FOHra, 6unpusma, ousepkana Openens, 3epkaio Jlnoiaa)

4 2 | CnocoObl osy4eHHs: KOTePEeHTHBIX ITyYKOB B OITHKE
JiesIeHUeM aMILTUTYAbI. [10J10Chl paBHOTO HAKJIOHA U PaBHOM TOJIILUHBIL.

5 2 | dudpaxuus Openens.

6 2 | Audpakuus @paynrodepa.

7 2 | [lomspuzanus cBera. 3akoH Maitoca. [lomspuzamusi 1pu OTpaKeHUU U
MPEJIOMIICHUH CBETA Ha TPaHUIIC IBYX ONTHYeCKuX cpea. Dddexr bprocre-
pa.

8 2 | Konmponvhas paboma Nel

9 2 | TerutoBoe H3ITy4CHHE.

10 4 | KantoBas npupona cBeta. @otonsl. Potosdpdexr. Ipdexkr KommnroHa.

11 TopMo3HOE PEHTI€HOBCKOE H3ITy4EHHE.

3 12 2 | KopnyckynsipHO-BOJIHOBOM Jyanu3M B MUKPOMHUDE.
[IpuHnMn HeonpeneneHHOCTH. BOIHOBEBIE CBOMCTBA YaCTHII.

13 2 | Crpoenne atoma. Atom Pezepdopra-bopa.

14 2 | Ypasnenue llpeaunrepa.

15 2 | Konmponvnasa paboma Ne 2

16 2 | CoiicTBa aTOMOB.

4.3. JlaGopaTopHble padoThI
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2 1 2 | UHTepdepeHnns Ha MI0CKONapaIeIbHON MIIaCTUHKE

2 2 | Unrepdepenunonnslie konblia HeroToHa
W3mepeHune TONIIMHBI TOHKUX TJIEHOK € TIOMOIIbI0 MUKpOHHTEp(dhepomeTpa

3 2 | OrpaxaTenbHast TUGPAKIUOHHAS PELIETKA

N3ydenue qudpakiuu OT 1MIEeIH, HUTH U OAHOMEPHOHN AU pakinOHHON




peuieTku

Judpakius cBeTa Ha OJTHOM U Ha IBYX IIENSIX

2 | IlpoxoskaeHune MmI0CKONOISPU30BAaHHOTO CBETA Yepe3 MOJIIPU3aTOP

2 | TeruoBoe U3NIydeHUE

Bomnsr e bpoitnst u nudpakius 31eKTpOHOB

Dddext Komnrona

2 | Ompir ®@panka — ['epua

Omnpenenenue nocTostHHOW Puabepra u sHepreTHUeCKX YpoBHEH aToMa
BOZOpOJA

Dddekt 3eemana

2 | V3yyeHue TepMOAIIEKTPOHHON AIMHUCCUH U OTIpeieieHue paboThl BBIXOAA

OmnpeneneHne yAenbHOTo 3apsija MISKTPOHA

2 | Ddodext Xomma B MOIYyNPOBOAHUKAX

4.4. CamocrosiTesibHas padoTa CTYACHTOB

Ne monmyJis

JUCHUILTMHBI

O0neM 3aHATHH
(uachnl)

Bug CPC

Pabota ¢ y4eOHoIi TuTEpaTypoii: paboTa ¢ KOHCIEKTaMH JICKIUHA, YIeOHUKaMH U
y4eOHBIMU TOCOOUSMHU.
PaboTa ¢ BHEIIHUMHU 3JIEKTPOHHBIMU peCypcaMu

PaGotra ¢ »S7EKTPOHHBIMH MOAYNISMH HHIWBHUIYaTbHOW pabOThl CTYACHTOB
(BMUPC): uzyuenue matepuasioB 9MUPC, oTBeTHI Ha TECTOBBIE BOIIPOCHI.

BrinosiHeHnEe JOMANIHUX 3aIaHUH JUIs1 OCBOEHUS TEM MPAKTHYECKUX 3aHSATHM.

[ToaroroBka K KOHTPOJIBHBIM MEPOIIPUATHSM.
[ToarotroBka Kk KOHTPOJBHOM padoTe 1.

Pabota c yueOHoit tuTeparypoii: paboTa ¢ KOHCIIEKTaMH JICKIIUH, yueOHUKaMHU U
y4eOHBIMHU TTOCOOUSIMHU.

PaGota ¢ »7eKTpOHHBIMM MOIYJSIMH WHIWBHIYAIbHOM pPaOOThI CTYJIEHTOB
(BMUPC): uzyuenue matepuaioB IMUPC, oTBeTH Ha TECTOBBIE BOIIPOCHI.

PaboTa ¢ BHEIIHUMHU 3JIEKTPOHHBIMU peCypcaMu
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[ToaroroBka Kk 1a6OpPaTOPHBIM 3aHIATHUSIM: MOJTOTOBKA KOHCIIEKTA JIaAOOpaTOPHOM
paloThI, U3yYEHHE TEOPETHUECKOTO0 MATepHana, CXeMbl HKCIEPUMEHTa, METOa
06pa60T1<a OKCIICPUMCHTAJIBHBIX TAHHBIX, ITIOATOTOBKAa OTBETOB HAa KOHTPOJIBbHBIC
BOIIPOCHI.

BrinosiHeHne qoManIHUX 3aIaHUH ISl OCBOEHUS TEM MPAKTHUYECKUX 3aHSATHM.

[ToaroroBka Kk KOHTPOJIBHBIM MEPOIIPUSTHSIM.
[ToaroroBka Kk KOHTPOJBHOM pabdoTe 1.
[ToaroroBka k pyoeKHOMY KOHTPOJIIO.

Boinonnenue yuebHoro 3ananus «MopaenupoBanue qudpakiuu Ha Mepuoanye-
CKHX CTPYKTYypax»




3 4 | Pabora ¢ yueOHOIl JIuTepaTypoil: paboTa ¢ KOHCIIEKTaMHU JEKIHUH, ydeOHUKaMH 1
y4eOHBIMU TTOCOOUSIMU.

2 | Pabota ¢ BHEIIHMMH 3JIEKTPOHHBIMU PECypcaMu

1 | PaGotra ¢ »DJEKTPOHHBIMH MOMAYJISIMH WHIWBHIYaTbHOW pabOThI CTYACHTOB
(BMUPC): nzyuenue matepuaioB IMUPC, oTBEeTH Ha TECTOBBIE BOIIPOCHI.

6 | [loaroToBka K 1a00OpaTOPHBIM 3aHITHSAM: IMOATOTOBKA KOHCIIEKTA J1a00PaTOPHOI
paloThl, U3yYEHHE TEOPETHUECKOr0 MaTepuana, CXeMbl SKCIEPUMEHTa, METoJa
00paboTKa HKCHEPUMEHTAIbHBIX JJaHHBIX, IOJrOTOBKA OTBETOB Ha KOHTPOJIbHbIE
BOIIPOCHI.

3 | BoimonHeHune noManiHux 3aaHui AJisi OCBOCHHUS TEM MPAKTUYECKUX 3aHSITHI.

1 Brmonnenue IMPAKTUKO-OPUCHTUPOBAHHOI'O 3a1aHUA

2 | [ToaroroBka K KOHTPOJIBHBIM MEPOIPUATHUSIM.

[ToaroroBka K KOHTPOJILHOM paboTe 2.

4.5. IlpumMepHasi TeMAaTHKA KYPCOBBIX padoT (IPOEKTOB)
He npedycmompenwi

5. NEPEYEHb YYEBHO-METOAUYECKOI'O OBECIHEYEHUSA V151
CAMOCTOSTEJBbHOMN PABOTHI
Y4eOHO-MeToan4YecKoe 00ecredeHre sl CaMOCTOSITETIbHON paOOThI CTY/IGHTOB B COCTaBE
VMK mucrmmmuasl (OPUOKC, URL: http://orioks.miet.ru):
Moayas 1. «kKose0anusi 1 BOJTHBDY
Marepuainsl ¢ KpaTKUM H3JI0KEHUEM JIEKIIMOHHOTO Kypca JUIsi HOATOTOBKH K
NPaKTHYECKUM M JTa0OPATOPHBIM 3aHATUSAM U 3a4ETY:

MeTtoaudeckoe nocoOue JUisi MPaKTUUECKUX 3aHATHH U MOATOTOBKU K KOHTPOJIbHBIM Me-
pOIIPUATHAM U 3a4ETY:

DneKTpOHHBIE MOJIYJIM UHIUBUYadbHOU paboThl cTyneHToB (OMUPC) nns noaroToBku
K PAKTUYECKUM 3aHATHUSIM, KOHTPOJIbHBIM MEPOIIPUATHUSAM U 3a4ETY.

Mertoanyeckoe ykazanue cryneHTam (MYC) «BHeuiHue 31€KTPOHHBIE 3JIEMEHTBD) s
JIOTIOJTHUTETIBHON CaMOCTOATENBHOM paboThl, YriayOJeHHOIO M3y4eHHUs yueOHOro MaTepuana u
MIOMOILIM B BBIMOJIHEHUH 33aHUH 110 MPAKTUYECKUM 3aHATHUAM, JJaOOpaTOPHBIM paboTaMm U MoJ-
TOTOBKHU K KOHTPOJIbHBIM MEPOIPUATHAM U IIPOMEKYTOYHOM aTTECTALMH.

Monyab 2. «<BoJiIHOBasi ¥ KBAHTOBAs ONITHKA»

Marepuainsl ¢ KpaTKMM U3J105KEHUEM JIEKIIMOHHOIO Kypca JUIs TOATOTOBKH K
MPAKTUYECKUM U J1a0OpaTOPHBIM 3aHITUSM U 3aUETY:

MeTtonuyeckoe nocoOue Jisi MPaKTUUECKUX 3aHSATHH U MOATOTOBKH K KOHTPOJIBHBIM Me-
POIIPUATHSIM U 3a4ETY:

DJNEeKTPOHHBIE MOAYJIM UHIUBUAYaIbHON padoThl cTyaeHToB (OMUPC) ans moaAroToBKu
K [IPaKTUYECKUM 3aHATHSIM, KOHTPOJIBHBIM MEPONPUATHSAM U 3a4ETY.

Metoaunueckoe ykazanue cryaeHTam (MY C) ans oTpaOOTKH HaBBIKOB CaMOCTOSITEIbHOM
paboThI, CAMOKOHTPOJIS M TOMOIIY B BHITOJTHEHUN MHIUBUAYATbHBIX 3alaHUH U 715 TIOATOTOB-
KM K JIOKJIaJlaM | Mpe3eHTanusaM: «Y ueoHoe 3aganue «MojenupoBanue qudpakiiuy Ha nepuo-
JUYECKHUX CTPYKTYypax»

Meroanueckoe ykazanue crygaeHTam (MYC) «BHenrHue 351eKTpOHHBIE JIEMEHTBDY ISl TOTIOJ-
HUTEJIBHOM CaMOCTOSITENIbHONW paboThl, YIUIyOJIEHHOTO W3Y4YeHHMsI ydyeOHOro marepuana u

8


http://orioks.miet.ru/

MOMOIIM B BBINOJHEHUHM 3aJaHU MO MPAKTUYECKUM 3aHSTHUSIM, JTaOOpaTopHbIM paboTam u
MOATOTOBKU K KOHTPOJIBHBIM MEPONPUITHUSIM U IPOMEKYTOUHOM aTTECTALUH.
Moayasb 3. «<AToMHast puzuKar»

Matepuaisl ¢ KpaTKUM U3JI0KEHUEM JIEKIIMOHHOTO Kypca AJIs HOATOTOBKU K
NPAaKTUYECKUM U JTAOOPATOPHBIM 3aHITUSAM M 3aU€Ty:

MeTtoauyeckoe nmocoOue sl MPaKTUUECKUX 3aHATHI U MOATOTOBKU K KOHTPOJIbHBIM Me-
PONPUSATHAM U 3a4ETY:

DNeKTpOHHBIC MOAYIN HHAUBUAYAIbHON padoThl ctyaeHToB (OMUPC) st moaroTroBKu
K IPAKTUYECKUM 3aHITHUAM, KOHTPOJIbHBIM MEPOIIPUATUSAM U 3a4ETy.

Mertonuueckoe ykazanue ctyaeHTam (MVYC) «BHemHue 31eKTpOHHBIE 3JIEMEHTBD) s
JIOTIOJTHUTEILHON CaMOCTOATENBHON PabOThI, YriayOJleHHOTO M3Y4YEeHHUsl Y4eOHOro MaTepuaia U
MIOMOIIIM B BBINMOJIHEHUH 33JaHUH 10 MPAKTUYECKUM 3aHATHUAM, TaOOpaTOPHBIM padoTaMm U Mo-
TOTOBKH K KOHTPOJIbHBIM MEPOIPUITUSIM U IPOMEKYTOUHOM aTTECTALIUH.

6. NEPEYEHb YYEEHOM JINTEPATYPBI
Jlureparypa
1. CasenneB U.B. Kypc ¢usuku [Dnekrponssiit pecype] : B 3-x 1.: Yueb. nocobue. T. 2 : Dnek-
tpuyectBo. Konebanust u Bonuel. Bonnosast ontuka / M.B. CaBenbes. - 6-¢ u3z., crep. - CII6.
: Jlamp, 2019. - 468 c. - URL: https://e.lanbook.com/book/117715 (mara oOpaiueHus:
11.11.2020). - ISBN 978-5-8114-4253-9.

2. CagenbeB U.B. Kypc ¢usuku [Dnexkrponnsiii pecype] : B 3-x T.: Yueb. nocobue. T. 3 : Kan-
TOBas onTHKa. AToMHas ¢pusuka. Ousrka TBeporo Tena. Ou3nka aTOMHOTO sjipa U dJIEMEH-
tapubix yactun / M.B. CaBenbeB. - 7-e uza., crep. - CII6. : Jlanp, 2019. - 308 c. - URL:
https://e.lanbook.com/book/117716 (mata oGpamenus:: 11.11.2020). - ISBN 978-5-8114-
4254-6.

3. Uponos M.E. BonnoBsle npouecchl. OCHOBHBIE 3aKOHBI :  Yueb. mocobue Juisi BYy30B /
N.E. Uponos. - 7-e uza. - M. : U3gatensctBo "Jlaboparopus 3Hanuit" (panee "BUHOM. Jla-
O6oparopust 3Hanuit"), 2020. - 266 c. - (Texumueckuit ynusepcurer). - URL:
https://e.lanbook.com/book/135487 (mara obpamenus: 12.11.2020). - ISBN 978-5-00101-
673-1:

4. Uponos WN.E. 3agaun no obmeii pusnke [DnekTpoHHbIN pecype] : Yueb. mocobue s By30B /
N.E. Uponos. - 11-e u3n., anekrponHoe. - M. : bunowm. JIaboparopus 3nanuit, 2017. - 434 c. -
URL: https://e.lanbook.com/book/94101 (mata oGpamenus: 12.11.2020). - ISBN 978-5-
00101-491-1.

5. UpogoB U.LE . KBanToBas ¢usuka. OcHOBHBIE 3aKOHBI: Yueb. mocodue a1 By30B /
N.E. Uponos. - 7-e uza. - M. : U3gatensctBo "Jlaboparopus 3nanuii" (panee "BMUHOM. Jla-
6oparopus 3uaumii"), 2017. - 261 c. - (Texunueckuii yausepcutet). - URL: https://e.lanbook
.com/book/94103 (narta obparenus: 12.11.2020). - ISBN 978-5-00101-492-8

6. CusyxuH [[.B. OOmuii kypc ¢pusuku [Dnekrponnsiii pecypc] : VYueb. mocobume. T. 4
: Onrtuka / [1.B. CuByxuH. - 3-€ u31., CTep. - AJIeKTpoHHoE. - M. : dusmaraur, 2002. - 792 c. -
URL: https://e.lanbook.com/book/2314 (nata obpamenus: 16.11.2020). - ISBN 5-9221-0228-
1.
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7. CuByxuH J[.B. O0muii kypc ¢uszuku [ DnekTpoHHbIN pecype] : Yueb. mocodue. T. 5 : ATom-
Has U saepHas ¢usuka / J[.B. CuByxuH. - 2-e u3a., crep. - 3J1eKTpoHHoe. - M. : ®u3MaTiurT,
2002. - 784 c. - URL: https://e.lanbook.com/book/2315 (mata obGpamenus: 16.11.2020). -
ISBN 5-9221-0230-3.

8. Jlauncoepr I'.C. Onrtuka [DnekrpoHHblii pecypc]| : Yueb. mocodue / I'.C. JlanacOepr. - 7-¢
3. - M. : @usmarnurt, 2017. - 852 c¢. - URL: https://e.lanbook.com/book/105019 (maTa 06-
pamenus: 12.11.2020). - ISBN 978-5-9221-1742-5.

7. MNEPEUYEHDb NPO®ECCUOHAJIbHBIX BA3 JAHHbIX, UTHO®OPMALIMOH-
HbIX CITIPABOYHbBIX CUCTEM

1. Jlawb : DnexTpoHHO-OMOMMOTEeUHast cuctema M3nmarensctBa Jlans. - CII6., 2011-. - URL:
https://e.lanbook.com (mara oOpamenwus: 28.10.2020). - Pexxum moctymna: st aBTOPU3UPO-
BaHHBIX MoJib3oBateneid MUDT.

2. Hayka.Club = Nauka.Club : o6pa3zoBarenbHblii moprtai. - [0.M.] : O6pa3oBaTenabHbINA MOPTA
JUISL IIKOJIBHUKOB U cTynaeHToB, 2018 - . - URL: https://nauka.club/ (mata obGpamienus:
25.10.2020). - Pesxum pocTyma: cBOOOAHBIMN. - TeKCT: 37eKTPOHHBIA.

8. OBPA3OBATEJIbBHBIE TEXHOJIOI'MH

B xonme peanusanuu oO0ydeHHs] UCIOJIb3YETCS CMeEIIAHHOe 00y4YeHHe, OCHOBAaHHOE Ha
MHTETpalK TEXHOJOTUN TPaJIULMOHHOTO U 3JIEKTPOHHOr0 00y4YeHUs, 3aMELICHUH YaCTU TPaJH-
[IUOHHBIX y4eOHBIX (OPM 3aHATHI M CAMOCTOSTEILHOW pabOTHl CTYJEHTOB (OpPMaMU U BUIaMHU
B3aMMO/ICICTBUA IpernoiaBareseil u o0yJaroImuxcs B 3JIEKTpPOHHOM 00pa3oBaTenbHOM cperie.

OcBoeHnne 00pa30BaTeNbHOM MTPOrpaMMbl 00€CIIEUUBACTCS pecypcaMu JIEKTPOHHOM HMH-
dopmanmonHo-oopazoBarenbHoil cpenst OPUOKC. (URL: http://orioks.miet.ru)

Jlnst B3aUMOJIEHCTBHS CTYJIEHTOB C IPENojiaBaTeseM HCIOIb3YIOTCS CepBUCHI 00paTHON
cs3u: paznensl OPUOKC «Jlomannue 3ananus», «HoBocTny, anekrponHas noura, WtatsApp.

B nponecce oOyueHus npu NpoBEACHUU 3aHATHI U ISl CAMOCTOSITENIbHOM paboThl HC-
MOJIb3YIOTCS BHYTPEHHHME 3JIeKTPOHHbIE pecypchl B (Qopmax: BHJICOJIEKIHMH, MPE3ECHTALUH,
TEKCTOBBIC (DatIIbI.

Tectuposanue nposoautcss B OPMOKC (MOODLe), a Takke UCHONIB3YIOTCS BHEUIHUI
3NIeKTPOHHBIN pecypc Google-test.

Jlnist paGoThI UCTIONB3YIOTCS TAKXKE CalT U KaHa IIPeroiaBaTens

URL: https://gundyrev.ru/ (nata obpamenus 08.10 2020)

URL: https://www.youtube.com/c/BagumI yHusipes (nata oopamienus 08.10 2020)

[Ipn npoBeaeHUM 3aHATHI W 7S CAMOCTOSITENILHOM pabOThl HCIONb3YIOTCS BHEIIHHE
3J1eKTPOHHBbIE pecypchl B hopMax:
O6pazosatenpHbiil moptat HUAY MUOU. «OnTrka u BOTHBDY
URL: http://online.mephi.ru/courses/physics/optics/ (mata o6pamienust 08.10 2020), xoTopsiit
BKJIIOYAeT B ce€0s MUHUMAJIbHBII TEOpeTUYeCKHi MaTepuai Mo TeMaM JAUCHUIUIMHBI «OnTHKa U

BOJIHBDY, ¥ TECTHI JJI1 CAMOKOHTPOJIA I1OCIE KAXA0r0 TEOPETUUECKOr0 MaTepHalla.
O6pasosarenbusblii noptan HUAY MUDU. «AtomHas pusnka»

http://online.mephi.ru/courses/physics/atomic_physics/, kotopsiii BKIIto4aeT B ceOs MHHUMAIb-

HBIM TEOpEeTUYECKUN MaTepHall 1o TeMaM JUCIHUIUINHBI «ATOMHas (U3HKa», U TECTHI JUJIsl CaMo-

KOHTPOJIA IMOCIIC KAXKXIO0TO TCOPETUICCKOI0 MaT€puaia.
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9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JTJUCHUIIJINHBI

HanmenoBanue yueo0-
HBIX AYJUTOPUIH 1
noMenIeHui Jis ca-
MOCTOSITEJIbHOM pa-
00ThbI

OcCHaIEHHOCTH Y4eOHBbIX ayJAUTOPUH U
MOMeIlleHUi 1JI51 CAMOCTOATEIbHOI pado-
ThI

Ilepeuens nmpo-
rpaMMHOI0 o0ec-
neyeHust

VYyeOHast ayTuTOpHS
(JIEKITMOHHBIE 3aHSTHUS)
(ayn. 1202mm)

MynsTuMeanitHOE 000pyI0OBaHUE:
Komnerorep

Momno6sok Lenovo FOAMO0092RK
ITpoekTop Panasonic PT-VW535N

AxaneMru4ecKue Jiu-
nen3uu Ha [10 o
npoekty Azure Dev
Tools for Teaching

Dkpan Mediavisor (Microsoft)
DKpaH pYJIOHHBIN HACTCHHBIH, Microsoft Office
teneBu3op Panasonic TX-85XR940 Kaspersky
Tenesuzop LG 55UF771V
Pagnocucrema Shure BLX88E K3E
Muxpodon GAL VM-175
Axyctuka JBL PRX700
YueOHas ayJuTopus CrienaibHOTO OCHAIIEHHSI He TpeOyeTcs 1O He TpedyeTcs
(IpaKTHYECKUE 3aHS-
THS)
JlaGopartopust JlaboparopHas ycranoBka "Muarepdepenuust | [10 ne TpeOyercs

«Ormruka-2»
ayn. Ne 3327

cBeTa"

JlabopaTtopHas yctaHoBka "OnpejenieHue nuH-
TEHCUBHOCTH AU(PaKINK B CUCTEME OJHHAP-
HOM U 1BOMHOM 1mIeneit"

JIaGoparopuslii kommieke JIKO (ontuue-
CKUil)

JlaGopatopus
«CTpoeHus BelecTBa-
I»

ayn. Ne 3330

JIaGoparopHas yctaHoBka "Dddext 3eemana"
JIaGoparopHas yctaHoBka "KoMnToHOBCKOE
paccesiaue"

JlabopaTtopHas yctaHoBka "Jludpaxius smek-
TPOHOB"

JlabopaTtopHas ycranoBka "Cepus baipmepa
JlaGoparopHast ycTaHOBKa "Y 1eTIbHBIN 3apsi
2JIEeKTpoHa"

JIaGopatopHasi yCTaHOBKa "DKCIIEPUMEHT
®panka - ['epua”

JlabopaTopHas ycranoBka "Dddext Xomia B
GE n-tuma"

JlabopaTopusbrit komiieke «OnbiT @panka-
I'epia»

JIaGopatopHblif komIuiekc «TemnoBoe u3iy-
YEHHE»

AKazieMHUY€ECKue JIn-
uen3uu Ha [10 no
npoekty Azure Dev
Tools for Teaching
(Microsoft)

Office
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JIaGopatopHslii KomIieke « M3yuenue anek-
TPOHHOU TEPMOIMUCCUN
IIepcoHaJIbHBIN KOMIIBIOTEP B KOMIUIEKTE

IIpunTep
[Tomemenue s camo- | KomnbroTepHas TeXHUKA ¢ BO3MOKHOCTBIO Azure, Open Office,
CTOSITEIHHOM pabOoThI noKIIoueHus K cetr «HTepHeT» 1 obece- | Opaysep Mozilla
00yJaroIuxcs yenueM goctyna B OPMOKC Firefox unmu Google

Chrome

10. ®OH/I OHEHOYHbBIX CPEACTB JIs1 TIPOBEPKU
C®OPMUPOBAHHOCTH KOMITETEHIIUM
®OC mno noakommereHuu  OIIK-1.Ou30AD CnocobeH NPUMEHSATh 3HAHWS M METObI
IKCIIEPUMEHTAIHLHOTO UCCIICIOBAHMS ONTUKHA U aTOMHOU (PU3UKH.
@OoH/I OLIEHOYHBIX CPENICTB IPEICTABICH OTACIBHBIM JOKYMEHTOM U pa3MenieH B coctase Y MK
JIMCIMIUTMHBL 3JIEKTPOHHOM HMH(popMannonHoit obpaszosarensroii cpensi OPMOKC// URL:
http://orioks.miet.ru/.

11. METOAUYECKHUE YKA3AHMUSA J1JI51 OBYYAIOLUXCSA ITO OCBOE-
HUIO JUCHUITJIMHBI

11.1. OcoGeHHOCTH OPraHU3alMU Npolecca 00yYeHust

JucuuninHa u3y4yaeTcsi B TeueHUe OJHOro cemectpa. OHa BKIIOYAET:

- IeKIuu — 1 pa3 B HEACIIO;

- MPAKTUYECKUE 3aHATHs (CeMUHAphI) — | pa3 B HEACIIO;

- 1abopaTopHbIe pabOTHI — 2-X YaCOBBIE 3aHATHUS | pa3 B 2 HEACIH;

- KOHCYJIbTalluu — | pa3 B HEZAEII0, KOTOPhIE MIPOBOJIATCS JIEKTOPOM MOTOKA U MpernojaBa-
TEJISIMHU, BETYLTUMH IPAKTUYECKHE 3aHATHSL.

[Tocemenue nexkuui, MpaKTHUECKUX 3aHATUH M JTaOOpaTOpPHBIX paboT sBIiseTcs 00s3a-
TenbHBIM. [locemenne KoHCybTaluii HeoOsA3aTeNnbHOE, 32 UCKIIOUEHHEM TeX CllyyaeB, Korja
Iperno/iaBaTesb MePCOHATBHO MPUTTIAIIACT CTYIEHTA Ha KOHCYJIbTALUIO.

CopneprxaHue TUCIHILIMHBI COCTOUT M3 TPEX MOMAYJIEH, KOTOPhIE M3Y4aloTCsl MOCIeI0Ba-
TEJbHO:

- KoneGanus 1 BOJTHBI

- BostHOBast ¥ KBaHTOBAsI OTITHKA;

- ATOMHas Qu3uKa.

Kaxp1if MOAyNb SIBJISIETCS JIOTUYECKH 3aBEPLICHHOM 4acThlo Kypca. Y CIeNIHOCTh OCBOE-
HUS KXI0T0 MOJAYJIS OLIEHUBACTCA O PE3yNbTaTaM BBIMOJHEHUS 00s3aTelbHBIX KOHTPOIBbHBIX
MEPOIIPUATHH.

st opranu3anuu yaeOHO# paboThI CTYIEHTOB B Hadayie KaKJI0T0 CeMecTpa MpeaoCcTaB-
JISIOTCS CIIEAYIoNINe yueOHO-MeTOINYECKUE MaTepHaIIb:

- TUTaH JICKIIMA ¥ IPAKTUYECKUX 3aHSATHI Ha CEMECTpP C yKa3aHHEM TeM JICKIIHH CO CChLJI-
KaM{ Ha maparpadbl UM CTpAaHUIIbl YYEOHUKOB U y4EOHBIX MOCOOUH, CoepKalluX COOTBETCT-
BYIOIIMI MaTepual, TeMbl MPAKTUYECKUX 3aHATUH M HOMepa 3aJaHuil U3 COOPHUKOB 3a/ad Jyis
peLIeHHs B ayJUTOPUU WIIM CAMOCTOSITENILHO;

- rpad UK BBITOJIHEHHS Ja00OPaTOPHBIX PadoT;

- rpaduK ¥ BUJIbI KOHTPOJIBHBIX MEPONPUSATHIA;
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- IPAKTHKO-OPHEHTHPOBAHHEIC 3a/[AHASA Ha OTBIT ACSITENBHOCTH, NIPEICTABIEHAE A 3alIuTa
Pe3yNLTATOB KOTOPOTO MPOMCXOMHUT HA O/IHOM U3 IIPAKTHHYECKHX 3aHATHH.

- CIIACOK peKOMeHIyeMOo yuebHO-MeTOAMYECKOH JIHTepaTyphl;

- PEKOMEH/TyeMbIe 3JIEKTPOHHBIE PECYPCHI, BKIHOYAs «DNCKTPOHHBIC MOYTTH HHIMBALLY-
ampHol  paborel  crymeHToB» (OMHUPC), pasMmemieHHele B CETH MHUDT (URL:
http://orioks.miet.ru/oroks-miet/srs.shtml).

11.2. CucreMa KOHTPOJISI H OLeHHBAHHS

JI71s OIEHKH yCIIEBAEMOCTH CTY/CHTOB T10 THCIHILTHHE HCIIOJIB3YeTes Oa/ubHas HaKomu-

TeNbHas CHCTEMA.

BanmaMH OLEHHBAIOTCS: BBHIIOTHEHHAE KAKIOT0 KOHTPOIBHOTO MEPOIIPHATHS B CEMECTpe
(B cymme 110 20 GasioB), pyGexHBIH KOHTPOIE (0 5 0alIoB), BEIIONHEHHE KaXIOH 1abopaTop-
HO¥ pabots! (B cymme o 30 GaiioB), mocelaeMocTs 3aHATHA (B cymme fo 2 0ailoB), aKTHB-
HOCTH B cemectpe (B cymme m0 3 Gamios), yueOHoe 3amanue (B cymme 10 GamioB B KONOHKE
«BonycHble GanIE») H IPOMEXKYTOUHAs arTecTanus B popme sk3amena (40 6amios). [lo cymme
6ansoB BBICTABIIAETCS HTOTOBAS OLIEHKA 110 IIPEIMETY.

CrpykTypa u rpadHK KOHTPOIBHBIX MEPOIPUSITHH IIPUBEIEHE] B JKYPHAIE YCIEBAEMOCTH
Ha OPMOKC// URL: http://orioks.miet.ru/).

IIpu BEICTABIEHWH UTOrOBOM OLIEHKH HCIIONB3YETCs IIKaja, IIPUBEIcHAas B TabmuIe:

Cymma 0a/uioB Ouenka
Memnee 50 2
50-69 3
70 -85 4
86 —100 5
Pa3zpaborunk:
HouenT kadenps! me# GUINKHA, K.IEI.H. é% /B.B. I'yansipes/
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Pabowuas nporpamma mucuunnuHe!r «Om3uka. OnTeka. AToMHas QU3MKay 110 HAIIPABIEHMIO O~
rotoeku 09.03.03. «[Ipuknanaas wHbOPMATHKa», HanpaBieHHOCTH (mpodmmio) «CucteMsl Kop-
TIOPAaTHBHOTO yrpaBienus» pazpaborana B Mucturyre OMII n yTBepkIeHa Ha 3aceaHlH Y de-
woro CoBeta MHCTHTYTA 30, &5 202 #roza, mpotokon No 5

r’/
Hupextop MuacTrTyTa ®TIM Ml’:;z / /H.W. Boprapat/
Jlaer cornmacoBanus

Pabouass mporpamma coriacoBaHa ¢ L[eHTpOM MOATOTOBKH K aKKPEAMTALMM H HE3aBHCHMOM
OIICHKH Ka4dcCTBa

Hauanesnunk AHOK %/ - /M.M. Hukynuua /

77

Pabouas nporpamma coritacoBana ¢ 6udbnuorexoit MUDT

rd

/[[Hpefcrop oubOTHOTEKH %7/ /T.I1. ®ununmosa /
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