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1. MECTO JUCHUILIAHBI B CTPYKTYPE OFPA3OBATEJBHOM ITPOT'PAMMBI

1.1.TpeGoBanus K NpenBapUTEIbHON MOArOTOBKE OOYyYarOUIMXCs, MPEAIIECTBYIOINUE U
COITyTCTBYIOIIME JAUCUUIUIMHBI, Ha KOTOPBIX OCHOBBIBAETCS H3YyYEHHUE JaHHOM:

44.03.05 INenarornyeckoe oopazoBanne «Pu3nka u HHGOpPMaTHKA
JUCLUIUIMHBl MPOrpaMMbl MarucTparypsl: HHOBallMOHHBIE TEXHOJIOIMH B Y4eOHO-
BOCIIUTATEIHHOM Tporiecce, CoBpeMeHHbIE MPOOIeMbl HAYKH U 00pa30BaHU.

1.2. JIucuuIuIMHbI ¥ TIPAaKTUKH, JJ11 KOTOPBIX OCBOSHHE TaHHOW TUCIUIIIMHBI HE00X0IUMO
Kak npeamecTBytoiee: Mcropus u metogonorus Gu3nku, DIEKTPOHHBIE PECYPCHI U
nU(ppPOBBIE TEXHOJIOTMH B OOpa30BaHUHU, HCIONB3YIOTCA CTYIACHTAaMH BO BpeMs
BBITIOJTHEHUSI HAYYHO-UCCIIEOBATENLCKOM PadOThI, BCEX BHJIOB MPOU3BOJICTBEHHBIX
IIPaKTUK U MPU HAIIMCAHUU MarucTEepPCKOil TuccepTanuu.

2. OIIUCAHMUE JUCIUIIJINHbI

2.1.006mas xapakTepucTuKa

HaunmenoBaunue nokasaresns

3HayeHne moKas3areis

HazBanue o6pa3zoBaTesibHOM MpOrpamMmbl

44.04.01 Ilemarornueckoe oOpa3oBaHUE
(maructepckas nporpamma: Madopmaruka B
(bu3MIeCKOM 00pa30BaHNH)

udp 1 Ha3BaHUE B COOTBETCTBUU C
y4eOHBIM IJIAHOM

b1.B.O/I.3 Meroauka oOy4eHus (u3UKe B
npoHIBHON U PO ecCHOHATBHOI HIKOIe

YacTts 00pa3oBaTeIbHON MPOrpaMMBbl

BapuaruBHas yactb: BRIOOD By3a

KomnngecTBo 3a4eTHBIX CANHNI / Bcero gacos

10,5/378

2.2.PacnipesienieHue 9acoB 1o eproaaM 00yICHHUS

O011ee KOJIUYECTBO YacoB
®opma g ? caMOCToil-
obvaenns | g JIeKIH- | Jadopa- | MpaKTH- TeJIbHOM BCero dopma
y = Y | OHHBIX | TOPHBIX | YeCKHX padoThI+ KOHTPOJIA
KOHTAKTHAaA

OuHas 1 2 17 34 111 162 3a4yeT
OuHas 2 3 26 39 151 216 3a4yeT
Ounas, 43 73 262 378 | saver
BCETO

3aouHas 2 3 4 6 134 144 3a4eT
3aouHas 2 4 4 4 226 234 3a4er
3aounas, 2 34| 8 10 360 378 3auer
BCErO

3. HEJMX JUCHUITJINHBbI
Henp gucnumiauebl  «Metoguka oOydyenuss ¢usuke B NpoPUIBHOIH U

npodeccuoHAIBLHOI HIKOJIe» SBIIIETCS MOJIM0TOBKAa MarCTPOB K MPENOIaBaHUI0 Kypca (PHU3UKU
B Pa3HOT'o BUJIa YU€OHBIX 3aBe/ICHUSIX HA OCHOBE COBPEMEHHBIX TEXHOJIOTUI U METOIUK 00Y4EHUS;
pa3BuTHE OyAylIero npemnojaBates pU3NKK Kak FPaMOTHOTO CIIEIUAINCTA, CIIOCOOHOTO pemiaTh
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pa3Horo pojaa nmpodecCHOHATBHBIC 3a7aui; H3yYCHHE TPUHITUIIOB, METOIOB M CPEJICTB OOyUCHHS
¢usznke B paMKaxX COBPEMEHHBIX O0pa30BaTEIbHBIX TEXHOJOTHI; OCBOCHHE MAaruCTpaMu
pa3IMYHBIX BHJIOB IUIAHUPOBAHHS Y4eOHOW pabOThI; O3HAKOMJICHHE OCHOBHBIMH CPEIICTBAMHU
oOydeHus GU3MKe ¥ UX MPUMEHEHHEM B y4eOHOM mporiecce; GOpMUPOBAHNE Y MATUCTPOB 3HAHUI
TEOPETUYECKHX OCHOB METOJMKH OOYy4eHHUs (HU3UKE, TOTOBHOCTH K peaju3alliH Iporecca
oOydenus ¢usnke Ha MPOPUIHLHOM M MPOPECCHOHATHLHOM YPOBHE C OMOPOH HAa COBPEMCHHBIE
HaYYHbIC UCCIICIOBAHUS B OTOW O0JIACTH.
3ajgaum TUCHMIJIHHBI
*  ynIyOWUTH 3HAHHS MAruCTPOB 110 TEOPUU U METOAMKE 00yueHUs (pHU3HKe;
*  HCIIOJIB30BATh MPEIMETHBIC 3HAHUS MPH PEIICHUN TPO(HECCUOHATBLHBIX 3aa4
* (dopMuUpOBaTh CHOCOOHOCTH TPUMEHSTh COBPEMEHHBIC METOJUKH U TEXHOJIOTHUU
OpraHU3aIMH U peaTn3anuy 00pa3oBaTeIbHOTO MpoLecce M0 (GU3UKE HA Pa3HBIX CTYIECHAX
o0pa3zoBaHUs;
* (dopmupoBaTh  cmocoOHOCTH  camooOydeHus |
MPEToIaBaTeIILCKOM eI TEITbHOCTH.

CaMOOLICHKH  y4eOHOHl  u

4. KOMIIETEHIIMM OBYYAIOLIEI'OCs, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHHUSA KOMIIOHEHTA OBPA30OBATEJIBLHON NPOI'PAMMBI, UX
NHIAUKATOPBI U IIVTAHUPYEMBIE PE3YJIbTATBI OBYUEHUSA

KoMmnerenuuu

HNuauxkaropsl Pe3yabTaTsl 00yueHus1

[IK-1. Crnocoben
OCYIIECTBIISTh
MEeIarOrHYECKYI0
IEeITEIBHOCTD 110
MIPOSKTUPOBAHHIO H

[1K-1.1. Pa3zpabarbiBaeT
y4eOHO-MEeTOIuYeCcKOoe
oOecniedyeHue AJs
yryOJIeHHOTO U3yUeHUs
y4eOHBIX JTUCIUTUIHH
(pabouwme mporpaMmMbl

[IK-1.1.1 3naer B mnonHoM oObeme
(dbyHIIaMeHTaIbHYIO (DU3HKY.

I[IK-1.1.2 VYmeer - UCHOIL30BaTh
(GyHIaMEHTaJIbHbIC 3HAHUS 110 (PH3HKE.
IK-1.1.3 3HaeT HOPMAaTUBHYIO
JOKYMCHTAIIUI0 HEOOXOJIUMYIO LIS

peanu3anuu y4eOHBIX AUCUUIUINH, pa3zpaboTku pabouyux mporpamMm u
00pa3oBaTeNbHOIO OLIEHOYHBIE CPE/ICTBA U OLIEHOYHBIX CPEJICTB

npoiiecca B ap.)

00pa3oBaTeNbHBIX

OpraHM3aIusIxX [1K-1.2. TIpoBoaut IK-1.2.1 YMeer — TOpoOBOAUTH
po¢eCCUOHATTLHOTO U OLIEHOYHbBIE OLIEHOYHBIE MEPOIPUATHSI.

BBICIIIETO 00OPa30BaHUSA. | MEPOTIPUSTHSI

5. MPOTPAMMA JUCHUIIJIMHBI

HopsiakoBbIi

Kparkoe cogep:kanue TemMmbl
HOMeEp U TeMa

Cooeporcamenwvhotit Mooys 1.
METOAUKA U3YUYEHMUS PA3AEJA «<MEXAHUKA», <MOJIEKYJISIPHAS ®U3UKA
U TEPMOJMHAMHUKA» B MIPO®UJIBHONU U MPO®ECCUOHAJTHOM IKOJIE

1.Kunemamuxa | Haydyno-meroguueckuii ananu3 paszzgena "KuHemaTuka'", OCHOBHBIE MOHSTHSA,
3aKOHBI, JEMOHCTpPAIIUU, PEIICHWEe THIOBBIX 3a7ad. Meronuka oOydeHus Ha
npopUIHLHOM yYPOBHE TE€M: MEXaHHYECKOE NBI)KCHHE M ero Buabl. OCHOBHAS
3a/laya MEXaHUKU U CIIOCOOBI e pelieHus] B KHHeMaTuke. Guznueckoe Teno u
MarepuaibHas Touka. Cucrema orcdeta. OTHOCHTEIBHOCTh MEXaHUYECKOTO
nBukeHus. TpaekTopus ABuxkeHUs1. PaBHOMEpHOE NPSIMOJIMHEWHOE IBUJKEHHE.
[Iyte u mepememenue. CKOPOCTh JBUKEHUS. YPaBHEHHE PaBHOMEPHOTO
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NPSMOMHEHHOTO  JBIDKEHUS. 3aKOH CJOXKEHHs ckopocteil. ['paduku
3aBUCHMOCTH KHHEMAaTHMUYECKHUX BEJIMYMH OT BPEMEHHU MJi1 PaBHOMEPHOIO
npsMoJuHEeNHoro naBwkeHusa. HepaBHomepHoe nBmxkenue. CpenHsas U
MIHOBEHHAsl CKOPOCTh. PaBHOYCKOpEHHOE JBMKEHHE. Y CKOpEHUE. Y paBHEHUS
PaBHOYCKOPEHHOI'O ABMXEHHs. CKOPOCTb U NPOMIECHHBIN ITyTh TEJIa BO BPEMsI
PaBHOYCKOPEHHOTO TPSAMOJIMHEWHOT0 JBWXKEHUSA. ['papuKu 3aBUCUMOCTH
KMHEMATUYECKUX  BEJIMYMH OT BpPEMEHU I PaBHOYCKOPEHHOIO
npsMosiiHeiiHOTO  ABMKeHHs. CBoOomHOE TmajeHue Tell. Y CKOpEHHe
CBOOOJHOIO MaJCHUs. YPaBHEHUs JIBUKEHUS BO BPEMs CBOOOIHOIO MaJCHUS
Tes. PaBHOMEpHOE NBIMYKEHHE MAaTEPUAIBHON TOYKH 110 OKPYKHOCTH. lepuon
U KpyroBas 4acToTa. YTJOBass CKOpocTb. CBsA3b JMHEWHBIX U YIJIOBBIX
BEJIMYMH, XapaKTepU3YIOLIMX JBHKEHME MAaTE€pUAJbHOM TOYKHM 11O
OKPYKHOCTH. [IeHTPOCTPEMUTEIBHOE YCKOPEHHUE.

2. /lunamuxa.

Hay4uno-meromuueckuii aHanu3 pasaena “/lMHaMHKa», OCHOBHbBIC MOHATHS,
3aKOHBI, JEMOHCTpAIMH, PEIICHHE THUIIOBBIX 3a7ad. Mertoauka oOydeHHs Ha
npoUILHOM YpOBHE TeM: MEXaHH4YecKoe B3aumoeiicTBue tei. Cuna. Buabt
cuil B MexaHuke. M3mepenue cui. Cinoxenue cuil. 3aKkoHbl TuHaMUKU. [1epBbiii
3akoH Herorona. MHepuuansHblie cuctemsl orcueta. IHepTHOCTH Ten. Macca u
nMITynbC Tena. Bropon 3akon Herotona. Tperuit 3akon Herotona. I'panuiisl
MpUMEHEHHUs 3aKOHOB HproTOHA. ['paBUTAallMOHHOE B3aUMOJAEHCTBUE. 3aKOH
BCEMUpPHOro Tarorenus. ['paBurannonnas nocrosiHHas. Cuna Tspkectu. Bec u
HEBECOMOCTh. J[BHKeHUE Tesa, OpOIIEHHOTO BEPTUKAILHO BBEpX. [[BrxkeHHe
Tena, OPOIIEHHOI0 FOPU30HTANIbHO. J[BH)KEHUE Tena, OPOIIEHHOTO M0/ YIJIOM
K ropu3oHty. HMckyccTBeHHble crmyTHUKM 3emiu. llepBas kocmuueckas
CKOpoCTh. Pa3BuTue KOCMOHABTMKU. BKilajy OTE€YECTBEHHBIX YYEHBIX B
pasButue kKocMoHaBTUKH. [ledopmarus Ten. Cumna ynpyrocta. MexaHuueckoe
Hanpspkenue. 3akoH ['yka. Moayns HOnra. Cunel tpenus. Koaddunuent
TPEHUsI CKOJIbKEHMs. J[BU)KEHuE Tesla IOJA JEWCTBUEM HECKOJIBbKUX CHIL.
PaBHoBecue Ten. Buabl paBHOBecuss Ten. YCIOBUE paBHOBECHs Tela,
HMMEIOIIET0 OCh BpanieHus. MomeHT cuiibl. LleHTp Tsxectu.

3. 3akonwi
COXpaHeHus 6
Mexanuke.
Inemenmut
cmamuku

Hayuno-meronnueckuii aHanu3 paszaena "3akoHbI COXpaHEHHs B MeXaHUKe'",
OCHOBHBIE IOHATHS, 3aKOHBI, JIEMOHCTpAlMM, PEIIEHUWE THUIIOBBIX 3aj]ad.
Metonuka oOyuyeHus: Ha NpoPUIbHOM ypoBHE TeM: Mmmynbc Tena. 3akoH
COXpaHEHMs HMITyJbca. PeakTHBHOE IBIKeHHE. MexaHuueckas pabora U
MOIIHOCTb. MexaHuueckas »HHeprusi. KuneTuueckas U NOTEHLIHaJIbHas
sHeprus. B3aumuble mnpeoOpa3oBaHUs TMOTEHUUAIBHOW M KHHETHUYECKOU
SHEPruM B MEXaHUUYeCKUX npoueccax. [lonHas Mexannueckas 3Heprus. 3aKkoH
COXpaHEHMs SHEpTruu. AGCOIIOTHO YIPYTUil yaap IByX Tedl.

PaBroBecuem Ten. IlepBoe ycimoBue paBHOBecHs TBEpAOro Teina. MOMEHT
cwibl. Bropoe ycioBue paBHOBECHE TBEPAOIO TEIA.

4. Ceoicmea
2a308,
Jcuoxkocmeil,
meepovix meul.

Hayuno-mMeroguueckuii ananu3 pasnena "CBoicTBa ra3oB, >KHIKOCTEH,
TBEPABIX Te€N'", OCHOBHBIE IIOHATHUSA, 3aKOHBI, JEMOHCTPALIUH, DELIECHUE
TUINOBBIX 33Ja4. MeToanka oOyueHus: Ha NpopUIbHOM ypoBHE TeM: OCHOBHbIE
MIOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUM CTPOEHUS BELIECTBA U €TI0
omnbITHOE 000CcHOBaHMSA. Macca U pa3Mepsl aToMOB U Mouiekyl. KonnyecTBo
BeuiecrBa. MoisipHass macca. IlocrosiHaast ABoranpo. M3mepenue ckopoctu
neukeHust Mosekyln. (Onbit IlTepHa.) OObsicHeHUE CTPOEHUS! TBEPHABIX Te,
XKHUJKOCTEH U ra3oB Ha OCHOBE aTOMHO-MOJIEKYJISIPHOTO YY€HHUS O CTPOEHUU
BemiecTBa. Mojenb HaeabHOrO rasza. ['a3oBele 3akoHBI. JlaBieHume rasa.
OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KNHETUYECKOW TEOPUHU UIEAIBHOTO Iasa.
VYpaBHEeHHE COCTOSIHUS HJACAIBHOTO Trasza. YpaBHeHHME MeHeneeBa-
Knaneiipona. M3ompouneccsl.  (CxnmkeHHME Tra30oB, HUX [OJIYYEHUS W
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ucnonb3oBanus.) [lapooOpazoBanue u KoHzaeHcanusi. HacellieHHBIE U
HeHachlleHHbIe napbl. Kunenue. BiaxHocTs Bo3nyxa. Touka pocsl. MeTonbl
W3MEPEHUsT BIAXHOCTH Bo3ayxa. CBoiictBa »xuuakocreil. IloBepxHOCTHOE
HaTsokeHue xkuakoctu. CmaunBanue. Kanwispasle siBieHus. CTtpoeHue u
cBoiicTBa TBepAbIX Tell. Kpucrammmueckue u amopdHbie Teaa. AHU30TPOIUS
kpuctaioB. (OOpa3zoBaHue KpUCTAILIIOB B Ipupoze.) Kuakue KpucTamibl U UX
cBoiicTBa. lIpumeHeHne XUAKUX KPUCTAIOB B TeXHHKE. [lomumepsl: ux
cBoiicTBa u npumenenue. (Hanomarepuasnr).

5. OcHoegbl
mepmoounamu
Ku.

Hayuno-meronuueckuii ananu3 paszaena "OCHOBbI  TEPMOJUMHAMHUKH',
OCHOBHBIE€ TMOHATHUSI, 3aKOHBI, JIEMOHCTpAIMH, PELICHHWE THUIIOBBIX 3ajad.
Metonuka o0ydyeHus Ha TPO(UILHOM YypoBHE TeM: TerioBbie SIBICHUS.
CTaTUCTUYECKHA U TEPMOJUHAMUYCCKHIA MOIX0/IbI K OOBSICHEHHIO TEIIJIOBBIX
sBieHuid. TepmoauHamudeckoe paBHOBecue. Temmeparypa. (CrmocoOsb
M3MepeHus TeMIeparypsl.) BHyTpenssis saeprus Tei. JIBa cnocoba n3MeHeHUs
BHyTpeHHel oHepruu Tena. Pabora u konuuecTBO TeminoThl. Pabota
TEPMOJMHAMUYECKOTO  mpouecca.  TermmoeMkocTs.  IlepBbii  3akoH
TepMOAMHAMHUKHU. AnuabaTHblii mponecc. TeroBble MamuHbl. [IpuHIUD
NEUCTBUSI TEIUIOBBIX JABUTaresiedd. (/IBuratenb BHYTPEHHETO CropaHus.
Jlnzens.) HeoOpaTuMocTh TEMIoBBIX MpoiieccoB. XOJI0UIbHASI MalTHA.

METOJAUKA
«OIITUKAY,

CooeporcamenvHulii MoOyb 2.

M3YYEHHUS PA3JEJOB «JEKTPUYECTBO M MAIHETH3M»
«~ATOMHAAA U SAJEPHASA ®U3UKA» B I1IPOPUJIBHOU U

MNPO®ECCHUOHAJHOM IITKOJIE

6. Inexkmpuuec-
Koe noie.

Hayuno-Meroanueckuii aHanu3 paszena "IJIeKTpUYECcKOe MoJie", OCHOBHBIC
TOHATHSI, 3aKOHBI, JAEMOHCTpAallMd, pElleHHWe TUIIOBBIX 3adad. Meroauka
o0yyeHnss Ha NpoQUIBHOM ypPOBHE TeM: DIEKTPUYECKOE  IOJe.
HanpsokeHHOCTh niekTpudeckoro mojs. CHUIIOBbIE JTUHUHM AJIEKTPUYECKOTO
noyis. HanmoskeHue 3JeKTPHYECKHUX IMOJICH. DJIEKTPUYECKOE TOJIE TOUCYHBIX
3apsnoB. BemectBo B aiekTpuueckoMm mosne. [IpoBOAHUKN B 3IEKTPUYECKOM
noie. JludyiekTpuku B IJICKTpHUYECKOM Tmoiie. [lonspu3arus JU3IEKTPUKOB.
JydnexkTpudeckas MPOHUIIAEMOCTh BemlecTBa. (BrusHue »neKTpuyecKoro
TIOJIs1 Ha KUBBIE Opranu3Mel.) PaboTa npu nepemMenieHnu 3apsija B OJHOPOTHOM
anekTpocTatuyeckoMm Tmone. [loTeHmman siaexkTpuyeckoro mons. Pa3zHOCTb
MOTeHIMAIOB. CBS3b HAMPSIKCHHOCTH JJIEKTPUYECKOTO IOJISI ¢ Pa3HOCTHIO
MOTEHIIUATIOB. DIEKTPOEMKOCTh. DJIEKTPOEMKOCTh TUIOCKOTO KOHJAEHCATOpa.
Buner KOHJICHCATOPOB. CoenuHeHHE KOH/ICHCATOPOB. DHeprus
aneKTpudeckoro nois. Micnonb3oBaHre KOHASHCATOPOB B TEXHUKE.

7. Dnekmpomac-
HUmHoe none.

Hayuno-mMeroguueckuit  aHanmu3 pasznena "DJIEKTpOMarHUTHOE modje',
OCHOBHBIE IOHATHS, 3aKOHBI, JIEMOHCTpAlMM, PEIIEHUWE THUIIOBBIX 3a]ad.
Metonuka oOyueHHs Ha TNPOPWIBHOM YpOBHE TeM: OJEKTPUYECKOEe U
MarHMTHOE B3auMMOJEHCTBUE. B3anMozaelcTBHEe INPOBOJHUKOB C TOKOM.
MaruutHoe nosie Toka. JIMHUM MarHuTHOTO MOJIs MPSIMOTO U KPYTOBOT'O TOKOB.
Nunykuus marmutHOro noss. llotok MarHuTHOM wuHAYKUUU. JleicTBue
MarHuTHOTO TOJII Ha MNpPoBOAHMK C TokoM. Cumma Awmmnepa. JleiictBue
MarHMTHOIO IOJI Ha JBIXKYIIUECS 3apsbkeHHble yacTulbl. Cuna Jlopenna.
MoMeHT cwil, IeHCTBYIOIIMI Ha MPSIMOYTOJIbHYIO PAMKY C TOKOM B MAarHUTHOM
none. IlpuHnun pelcTBus  dieKkTpoaBuraress. MarHuTtHbele CBONCTBA
BeulectBa. Jlua-, mapa- u ¢deppomarnetuku. [IpumMeHeHHE MarHUTHBIX
MaTepuanoB. (MarHuTHas 3anuch MHPOpMaLUU. BiusHue MarHUTHOTO TMOJIS
Ha JKUBbIE OpraHU3Mbl.) DieKTpoMarHuTHas uHAyKuus. Oneitel M. @apanes.
HanpasiieHne MHIYKIIMOHHOTO TOKA. 3aKOH 3JIEKTPOMArHUTHOW WHJIYKIUH.
Camonnaykuus. DJIC camonnaykuuu. HIyKTUBHOCTb. DHEPTUsi MATHUTHOTO
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IOJIs1 KaTyIIKU C TOKOM. BpamieHust npsMOyrojbHOW paMKH B OJHOPOJHOM
MarHuTHOM Tose. llepemenssblii TOK. IlonmydeHne mnNeEpeMEHHOro TOKa.
I'eneparop nepemMeHHOro Toka. J{elcTByromre 3HaUeHUST HAIPSKEHUS U CUJIbI
toka. Tpancpopmarop. IIpon3BoacTBO, Iepenada U UCIOIBL30BAHUE YHEPTUU
3JEKTPUUYECKOTO TOKA. B3aMMOCBSI3b 3JEKTPUYECKOIO0 M MAarHUTHOTO MOJEH
Kak MPOSIBJICHUE €IMHOT0 3JIEKTPOMArHUTHOTO MOJISI.

8. dnekmpomac-
HUumHblE
Koiebanusa u

8O IHBL.

Hay4Ho-MeToguveckuii aHanu3 paszena "DJIeKTpOMarHUTHBIC KOJICOAHUS W
BOJIHBI", OCHOBHBIC IIOHSITUS, 3aKOHBI, JAEMOHCTpPAlLlMU, PEIICHUE TUIIOBBIX
3amady. Metonuka oOydeHus Ha npoduibHOM ypoBHe TeM: KosebarenbHblit
KOHTYp. BO3HUKHOBEHHE 3JIEKTPOMArHUTHBIX KoOJeOaHH B KoJeOaTeIbHOM
KOHType. ['apMOHUYHBIE JJIEKTPOMArHUTHBIE KoJieOaHUs. YpaBHEHHS
AJIEKTPOMArHUTHBIX TapMOHHYECKUX KojeOaHuii. Yacrora coOCTBEHHBIX
kojeOanuil koHtypa. [IpeobpazoBanue sHEpruu B KojaeOATeTbHOM KOHTYpE.
Brinyxnennsie konebanusi. Pe3onanc. ABrokoneOanus. OOpazoBaHue u
pacnpocTpaHeHUE AJIEKTPOMArHuTHeIX BOJH. OmbiTel ['epma. CkopocTh
pacIupoCcTpaHeHHus, JIMHA W 4YacToTa >SJEKTPOMarHuTHOW BoOiHBL [llkana
JIEKTPOMArHUTHBIX BOJIH. CBOWCTBA 3JEKTPOMArHUTHBIX BOJH pa3IMYHbIX
JMana30HOB YacTOT. DJIEKTPOMATrHUTHBIE BOJHBI B IMPUPOJE U TEXHHKE.
[Mpunnun aeiictBus paauotenedoHHON cBsA3U. PaninoBenianye u TeneBuieHuE.
Paguonoxanus. CoroBast cBsi3b. CIIyTHUKOBOE TEJIEBHJICHUE.

9. Boanoesas u
Keanmoeas
OnmuKa.

Hayuno-mMeroanueckuii aHanu3 paszaena "BonHoBas M KBaHTOBasi ONTHKA',
OCHOBHBIE MOHSTHS, 3aKOHbI, JIEMOHCTpAIMM, PEIIEHUWE THUIOBBIX 3aJ]ay.
MeTtoauka o0ydenust Ha mpoUILHOM YpoBHE TeM: Pa3Burtue npeacraBieHuit
0 Ipupojie cBeTa. PacnpocTpanenue cBera B pa3IuuHbIX cpefax. Mcrounuku u
npueMHuKku cperta. [lormomenus u paccesHus cera. OTpakeHHE CBeTa.
(ITmockoe u kpyraoe 3epkaina. [Tomyuenue n300pakeHUN ¢ TOMOIIBIO 3€pKaJl.
[Ipumenenue 3epkan.) Ilpenomsienue cBera. 3aKOHBI MPEJOMJICHHS CBETa.
[Tokazatens mpenomienus. [lonnoe oTpakenue ceeta. (BomokoHnHas onTuka.)
JIunzsl. IlocTpoeHne n300pa’keHHM, MOJYYEHHBIX C MOMOUIbIO JIMH3. YTOJ
3peHus. Onruyeckue mpubopsl U uX nOpuMeHeHue. CBeT  Kak
3JIEKTpOMarHuTHas BosiHa. KorepeHTHOCTh cBETOBBIX BOJIH. MHTEpdepeHus
cBeTa. VHTepdepeHIIMOHHbBIE KapTUHBI B TOHKHMX IIJJACTMHKAX M IJICHKaX.
(ITonsitue o ronorpadun.) Audpakuus cera. [punnun Ioiirenca-dpenens.
JudpakirioHHbIe KAPTUHBI OT 1IETH, TOHKON HUTH. J{udpakiimonHas pemneTka.
Hucnepcus cBera. IIpoxoxaeHue cBeta CKBO3b Npu3My. HemnpepbiBHBINM
cnektp cBera. Cnekrtpockomn. [lomsipuzanus cBera. EcTecTBeHHBIH U
nonsipu3oBaHHbli cBeT. (Ilomydenue momnsipu3oBaHHOrO cBera.) KBaHTOBBIE
cBoiictBa cBera. I'mmoreza M. Ilmanka. CsertoBble KBaHTHI. I[locTosHHas
[Tnanka. DHeprus u ummyisc potoHa. JlaBnenue ceta. Dotordppext. OnbIThl
O.I'. CroneroBa. 3akoHbI BHeLIHETro poTtodddexra. YpaBHeHue Gporoddpdexra.
[Tpumenenne goroapdexra. Jlromunecuenuus. (Goroxumuueckas neicTBue
cBeta.) KBaHTOBBIE TreHepaTopsl M uX mnpuMeHeHue. [lpuHiun npeWcTBus
KBaHTOBBIX reHepaTopoB. KopnycKysipHO-BOJIHOBOM Ayalu3M CBETA.

10. Amomnasn u
A0epuasn
duszuxa.

Hayuno-mMeroguueckuii aHanmm3 paszzgena "AToMHas W sijaepHas ¢usnka',
OCHOBHBIE IOHSTHS, 3aKOHBI, JIEMOHCTpAIMM, PEIIEHHWE THUIOBBIX 3aJ]ad.
MeTtoauka o0ydeHus: Ha MPpoPHIbLHOM ypoBHE TeM: McTopus usydenus aroma.
Snepnas moaens aroma. KBantoeie noctyinarsl M. bopa. (Onbiter JI. @panka
u I'. T'epria.) DHepreTrueckue COCTOSHHS aToma. M3aydeHus u MOTIomeHus
cBETa aromMamMH. ATOMHBIE M MOJEKYJISpHbIE CHEKTpbl. PeHTreHoBckoe
n3nyuyenue. (IIpuMeHeHue PEHTreHOBCKOTO H3JIy4YE€HHUsS B HayKe, TEXHHKE,
MEIUIMHE, Ha Npou3BoAcTBe.) CIEKTpaibHBI aHAIW3 U €ro MPUIIOKEHUS.
MeToapl  perucTpald  HMOHU3UPYIOUIEro M3JIy4eHHs. ATOMHOE SIpo.
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[IpoToHHO-HEUTPOHHAsT Mozelb aTtoMHoro sapa. Hyknonsl. HM3oTombl.
SInepHble CHIIBI U KX OCOOCHHOCTH. Y CTOMYUBOCTH sijiep. Pojb anekTpruueckux
U SAJEpHBIX CUI B OOECIEYeHHU yCTOMUYMBOCTH sifep. Pusndeckue OCHOBBI
SAICPHOM PHEPTETUKHU. DHEPTHsI CBA3U aTOMHOTO siapa. Jledext macc. CriocoOsr
BBICBOOOXK/ICHHS SJIEPHON PHEPIUU: CUHTE3 JIETKUX U pa3fesieHHE TSHKENbIX
anep. Slnepusle peakumu. LlenHas peakuus neneHus sAnep ypaHa. SlnepHslid
peakrop. SnepHas sHepreTuka u 3Kkosiorusd. PannoaktuBHocTh. EcTecTBeHHas
U MCKYCCTBEHHAas pPAJMOAKTUBHOCTb. BUIBI paguOaKTUBHOIO HU3Iy4YEHUS.
Ilepuon mnomypacnaga. 3akOH pPaguOAaKTUBHOro pacrnaja. IlomydeHue wu
IIpUMEHEHHE paguoHyKIna0B. (Ho3umerpus. Jlo3bl m3nyueHus. 3amura OT
HOHM3MPYIOUIETO  M3Jy4deHMs.)  OneMeHTapHble  vactuibl.  OOmas
XapakTepucTuka sieMeHTapHbIx uactull. (Knaccuduxanms sneMeHTapHBIX
yacrtull.) KBapku. Kocmuueckoe nsnyuenue.

6. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI

6.1.dopma 0OyueHus — oynasi, kypc — _1_, cemectp — _2_

KoanuecTBo yacoB
HanmeHoBaHusi pa3jiesioB U TeM Jlekn. | Jla6op. | IIpakr. | CPC+ | Bcero
KOHT

Pasznen 1. Kunemaruxka. 3 7 22 32
Paznen 2. Jlunamuka. 4 7 19,6 30,6
Pasnen 3. 3akOHbI COXpaHCHHS B MEXaHHUKE. 3 7 29 30
OneMEHTBI CTaTUKH
Pazgen 4. CoiicTBa ra3oB, sKHUJIKOCTEH, 3 7 29 30
TBEPABIX TEJI.
Paznen 5. OCHOBBI TEpMOAMHAMUKH. 4 6 22 32
3auer 3,4 3,4
HUTOI'O 3A CEMECTP 17 34 111 162

6.2.®opma oOyueHus — O9HasA, Kypc — _2_, cemecTp —_1

KoauuecTBo 4yacoB
HanmenoBanus pasieiioB 4 TeM Jlekn. | Jladop. | IIpakr. | CPC+ | Beero
KOHT

Pasnen 6. DnekTpuueckoe noue. 6 7 30 43
Paznen 7. DnekTpoMarHuTHOE TOJIC. 5 8 30 43
Paznen 8. DnexTpomarHutHele KoaebaHus U 5 8 30 43
BOJIHEL.
Paznen 9. BonHoBas 1 KBaHTOBAsI OITHKA. 5 8 30 43
Paznen 10. Atomnast u snepHas Gusmka. 5 8 27,6 40,6
3ayer 3,4 3,4
HUTOI'O 3A CEMECTP 26 39 151 216
HUTOI'O ITO KOMITIOHEHTY OIIOII 43 73 262 378
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6.3.®opma 00yueHus1 — 3a09Has, Kypc — _2_, ceMecTp — _3_

KosnvecTBo yacoB
HaunMeHoBaHMsA pa3/ie/ioB U TeM Jleku. | Jladop. | IIpakr. | CPC+ | Beero
KOHT

Pazgen 1. Kunemaruka. 1 1 27 29
Paznen 2. [lunamuxa. 1 2 27 30
Pazgen 3. 3akoHbBI COXpaHEHUsT B MEXaHHUKE. 1 27 28
Pasnen 5. CBoiicTBa ra3oB, JKUJIKOCTEH, 1 1 97 29
TBEPABIX TEJl.
Paznen 6. OCHOBBI TEPMOJAMHAMUKH. 1 1 25 27
3aver 1 1
NTOI'O 3A CEMECTP 4 6 134 144

6.4.dopma 00yueHuUst — 3a04Has, Kypc — _2_, cemectp — _4

KoJunuyecTBo 4acoB
HanmeHoBaHusi pa3/iesioB U TeM Jlekn. | Jla6op. | lIpakr. | CPC+ | Bcero
KOHT

Pazgen 7. Dnexrpuyeckoe mose. 1 2 45 48
Paznien 8. DnekTpoMarHuTHOE MOJIE. 1 1 45 47
Paznen 9. DnexkrpomarHuTHBIC KOJICOAHUS U 45 45
BOJIHBI.
Pasnen 10. BostHoBas 1 KBaHTOBAsI OIITHKA. 1 1 45 47
Paznen 11. Atomnas u sinepHas Qu3mka. 1 45,1 46,1
3auer 0,9 0,9
NTOI'O 3A CEMECTP 4 4 226 234
NTOI'O 110 KOMITOHEHTY OIIOIT 8 10 360 378

7. OHEHOYHBIE MATEPHAJIBI (CPEACTBA) AJ TEKYIETI'O KOHTPOJIA
YCIHEBAEMOCTH, IPOMEXKYTOYHOM ATTECTALIUU

7.1. KoHTpO/IbHBIE BONPOCHI
Paznen 1

1. Iemu u 3amaun npoduabHOTO O00yueHUs (PU3MKE B YUPESKICHHUSIX CPEIHETO OOIIETO

o0Opa3oBaHusl.

2. CrpykTypa MKOJEHOTO (HPU3HIECKOT0 00pa3OBaHMs.

3. Meronast

€CTCCTBCHHOHAYYHOT'O

IIO3HAHUA.

COBPEMEHHOT0 IIKOJIBHOIO Kypca (PU3HKH.

MeTo10IOTHIECKHUE

OO61ue cBeieHus 0 IBUKEHUU. MaTepuaiibHas TOUKa.
[Tonoxenue Ten B npoctpancTtse. Cuctema koopauHat. [lepemerienue.

HpOCKL[I/IH BCKTOpA HAa KOOPAWUHATHBIC OCH.

4
5
6. BekropHble Benmu4HHBI. J[eHCTBUS Ha/T BEKTOPAMH.
7
8

Croco0b! onrcanus ABmkenus. CucremMa oTcyera.
9. IIpsmonuneitHoe paBHOMEepHOE ABMXeHUE. CKOPOCTb.

BOIIPOCHI

. Ilepemenienue.

. YpaBHEHHE PaBHOMEPHOTO NMPAMOJIMHENHOTO IBUKEHUS TOUKH.
. I'paduueckoe nmpencraBneHre IBUKEHUS.

. CKOpOCTb MpU HEPABHOMEPHOM JBUKEHUU.

. OTHOCI/ITGJ’IBHOCTB JIBHUKCHUS.
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15. Vckopenue. PaBHOycKOpeHHOE ABHKEHUE.

16. VYpaBHeHHS IBM)KEHUS C TOCTOSTHHBIM YCKOPEHUEM.

17. CpoGoanoe mageHue Ten. Y CKopeHrne CBOOOIHOTO MaICHHUS.

18. VYckopeHnue npu paBHOMEPHOM JIBUKECHUU 110 OKPYKHOCTH.

19. Ilepwon u yactoTa oOparicHusI.

20. Hswxenwue tein. [locTynarenbHoe IBUKECHHUE.

21. BpamatenbHoe IBUKEHUE TBEPAOIO Tela.

22. YrnoBas v JIMHEWHas CKOPOCTh Tela.

Pasznen 2

1. Tena u ux oxkpyxenue. [lepsblii 3akoH HproToHa.

2. Cuna

3. YckopeHnue Ten mpu ux BzaumoJieiictBun. Bropoii 3akon HeroToHa.

4. HWueptHoCcTh TeN. Macca Ten.

5. Tperuii 3akoH HproToHAa.

6. HuepruanbHble CHCTEMBI OTCUETA M MPUHIUI OTHOCUTEIHHOCTH.

7. Cunbl B npupoje. Cuibl BCEMUPHOTO TSTOTEHHUS.

8. 3axkoH BcemupHOro TAroreHus.

9. Cuna tsoxectu. Bec Tena. HeBecomocTs.

10. UckycctBennsie ciyTHUKH 3emud. [lepBas kocMuueckas CKOPOCTb.

11. dedopmanus. Cuisl ypyrocTu.

12. JIBmxeHwue Tena 1moja AeHCTBUEM CUJIbl yipyroctu. 3akoH ['yka.

13. Cuna tpenus. TpeHue moxos.

14. Cwuua conpoTuUBIIEHUS PU ABUKEHUU TBEPABIX TN B KUAKOCTIX U razax.

Paznen 3

1. Cunau ummnynsc.

2. 3aKoH COXpaHEHHS UMITYJIbCA.

3. PeakTuBHOE IBHKEHUE.

4. PaboThl CUIIBIL.

5. MoiHocTs.

6. Dueprus.

7. PaboTa cUITBI TSKECTH.

8. Pabota cHiTbI yIpyTOCTH.

9. 3akoH COXpaHEHMs PHEPIUU B MEXAHMKE.

10. Pabota cuibl TpeHHS U MEXaHUYEeCKast SHEPTHSL.

11. PaBHOBecueM Tell.

12. TlepBoe ycrnoBHe paBHOBECHS TBEPOTO Tea.

13. MowmenT cunbl. Bropoe ycinoBue paBHOBecHEe TBEPAOIo Teja.

Paznen 4

1. Crpoenue BemectBa. Mosnekyna. OCHOBHBIE MTOJIOKEHUS MOJIEKYJIIPHO-KUHETHYECKON
TEOPHUH CTPOCHHUS BEIIECTBA.

2. DKCIEpUMEHTAJIbHOE JI0Ka3aTelbCTBO OCHOBHBIX MOJOXKEHUN Teopuu. bpoyHoBckoe
JIBIDKEHUE.

3. Macca monekyn. KoianuecTBo BemecTsa.

4.  Cwel B3auMoieiicTBrst MoJieKy1. CTpoeHue ra3000pa3HbIX, KHUIKAX W TBEPIBIX TEL.

5. WpneanbHblil ra3 B MOJEKYISPHO-KUHETHUECKOW TEOPUH.

6. CpenHee 3HaUeHHE KBapaTa CKOPOCTH MOJIEKYJI.

7. OCHOBHOE ypaBHEHHE MOJIEKYJSPHO-KMHETUUYECKOM TEOpHH rasa.

8. Tewmmeparypa u TEIIOBOE paBHOBECHE.

9. OmnpeneneHue TemMrneparypsbl.

10. Ab6comoTtHas Temnepatypa. Temmepatypa — Mepa cpeHeil KHHETHIeCKOH SHePTHH.

11. W3mepeHue cKOpOCTeil MOJIEKYJI Ta3a.

12. OcHoBHBIE MaKponapamMeTphl ra3a. Y paBHEHHE COCTOSHUS UI€AIBHOTO rasa.
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13. H3zomporecchl U uX 3aKOHBHI.

14. HacpiieHHbl nap. 3aBUCUMOCTb JABJICHUSI HACBIIIEHHOTO IMapa OT TEMIIEPaTyphI.
Kunenue. Mcnapenue xuaKoCTeu.

15. BnaxxHOCTH BO3/yXa U €€ U3MEpPEHUE.

16. IToBepxHocTHOE HaTsKeHUE. Cuila MOBEPXHOCTHOTO HATSKEHUSI.

17. CpoiicTBa TBepAbIX TEJI MOJEKYJIIPHO-KUHETUUECKONH Teopuu. MexaHuuecKue
CBOICTBa TBEPABIX TEI.

18. Kpucramnuueckue u amopdusie Tena. [lnaBnenue u oTBepeBanue.

Pasnen 5

BnyTtpenuss sHeprusi.

Pabora B TepMoiHAMUKE.

IlepBblil 3aKOH TEPMOAVHAMUKH.

[IpumeHeHne nepBOro 3aK0OHa TEPMOAMHAMUKY K U30IPOIIECCaM B rase.

KonuuecTBo TemnoTel. Y paBHEHHE TEIIOBOro OanaHca.

HeoOpatumocTh npo1ieccoB B MPUPOIE.

[Tpuniun nerictBus TertoBbix Asurareneid. KII/ TennoBeix nBuratene.

. 3HayeHHe TEIUIOBBIX JBUTaTeNei. TerioBbie ABUraTeIn U OXpaHa OKpY>Kalolei cpeibl

Paznen 6

DNEKTPUUECKU 3apsi/] ¥ SJIEMEHTAPHBIC YaCTHUIIBI.

3akon Kynona.

DNEKTPUUECKOE MOoJe.

CunoBasi XapakTepUCTUKa 3JIeKTpudeckoro mnousid. [IpuHuun cynepno3uuuu IMoJeH.

CunoBble TMHUU NEKTPUIECKOTO TOJIA.

[TpoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

JIMdIIeKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

[Tonsipu3zanust AUIIEKTPUKOB.

[ToreHuuanbHas SHEPrusi 3apsHKEHHOTO Tella B OJAHOPOJHOM DIIEKTPOCTATHYECKOM

noJe.

9. TIloTreHiman 3MEeKTPOCTATUYECKOTO OIS, PA3HOCTDh MOTEHIIUAJIOB

10. Cps3p MeX1y HaPSHKEHHOCTHIO MOJISE M HATTPSDKEHHEM.

11. DaexTpoeMKOCTb. ENMHUIIBI 37IEKTPOEMKOCTH.

12. KonneHcaropsl.

13. Dueprus 3apsKeHHOro KOHAeHcaTopa. [[puMeHeHne KOHIeHCaTOPOB.

14. Dnextpuyeckuii TOK. Y CIOBHS, HEOOXOIUMBIE JJIS €T0 CYIIECTBOBAHUS.

15. 3akon Oma s ywactka nenu. [locnemoBaTenbHOe M HapayljielbHOE COEIMHEHUE
IIPOBOJAHHUKOB

16. PaboTta 1 MOITHOCTH MOCTOSIHHOTO TOKA.

17. B3C. 3akon Oma 11st IOTHOM HEeTH.

18. DnexTpuyeckas HMPOBOJUMOCTb Pa3IMYHBIX BEHIECTB. DJIEKTPOHHAs MPOBOJUMOCTh
METAaJIJIOB.

19. 3aBucuMOCTh CONPOTUBICHUS IPOBOJIHUKA OT TeMIepaTypbl. CBEpXIPOBOAMMOCTb.

20. DnexTpuYecKHii TOK B MOTYIMPOBOIHUKAX.

21. DnexTpuyeckas MNPOBOJUMOCTh IOJIYIPOBOAHMKOB TNpU HAJUYUU  NpUMeEcEH.
[TorynmpoBOIHUKH P- U N- TUIIOB.

22. TlomynpoBonHukoBsli auon. Tpan3zucrop.

23. 7. [IpuMeHeHHnEe TOTYIPOBOTHUKOBBIX TPHOOPOB. TepMHCTOPBI U POTOPEIUCTOPEI.

24. DnexTpu4ecKuil TOK B BaKyyMe. DIEKTPOHHO-JIyueBasi TpyOKa.

25. DReKTpUYeCKHid TOK B KHUIKOCTSX. 3aKOHBI AJIEKTPOIIH3A.

26. DnexTpuyeckuid TOK B Tra3ax. HecamMOCTOSATENBHBIH M CaMOCTOSITEIbHBIN pa3psbl.
[Tna3zma.

27. TexHWYeCKOe MPUMEHEHHNE 3aKOHOB JIEKTPOJMHAMUKH.

Paznmen 7

NSO AWNE

AP

NGO
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13.
14.
15.
16.
17.
18.

CoNoOA~WNE

10.
11.
12.

12

Bz3auMozeiictBre TokoB. MarauTHoe oje

MaruutHasg naaykuus. Buxpesoe none. Cuiia Amnepa.

DneKTpou3MepuTeNbHbIe MpuOopsl. I poMkoroBoputens. Pemenue 3aqay.

Cuua Jlopenua.

MarsnuTHble CBOWCTBA BEIIECTBA.

DJeKTpoMarHuTHast HHAYKIHs. OTKPBITHE 3JIEKTPOMAarHUTHOW MHAYKIIMU. MarHuTHBINA
MOTOK.

Hanpasnenne naaykunonHoro Toka. [Ipasuio Jlenna.

3aKOH AMEKTPOMArHUTHOM UHYKIIUH.

Buxpesoe anexrpuueckoe nojue. 31C MHAYKIUN B IBUXKYIIUXCS MPOBOJIHUKAX.
Camounnykuusi. UHIyKTUBHOCT.

DHeprusi MarHuTHOTO TOJIS.

OnekTpoMarautHoe moje. OO0oOmeHne marepuajga 1o Teme: "DIeKTpOMarHuTHas
UHIyKIus"

CB0OOIHBIE U BBIHYK/ICHHbIE KOJIeOaHUs. Y CIIOBUSI BOBHUKHOBEHUS KOJIEOaHHIA.
Junamuka Ko0i1e0aTenbHOTO JBUKEHUS.

["apmonnueckue KonedaHusl.

DHeprus KojaedaTeTbHOTO ABMKCHHUS

Brinyxaennsie konebanus. Pesonanc.

CBOOOIIHBIC W BBIHYXKICHHBIC JJICKTPOMarHuTHbIe KoneOanus. KomnebarenpHbIN
KOHTYP.

AHaIOTHS MEX1y MEXaHUYECKUMU U AJIEKTPOMATHUTHBIMHU KOJICOaHUSIMHU.
YpaBHEHMsI, ONUCHIBAIOIIME TIPOIECCH] B KOJIEOATEIbHOM KOHTYpE.

[Teproa cBOOOTHBIX ANIEKTPUIECKHUX KoseOanuit ((hopmyna TomcoHa).
[TepeMeHHBIN AITEKTPUUECKHUM TOK.

AKTHUBHOE, EMKOCTHOE, U UHIYKTUBHOE COTIPOTUBIICHUE B LIETIH IIEPEMEHHOTO TOKA.
DJIIEKTPUUYECKUI pE30HAHC.

['enepatop Ha TpaH3UCTOPE. ABTOKOJICOAHUSI.

['eHepupoBaHuE MEKTPUUECKON SHEPTHUH.

Tpanchopmaropsl.

[Ipoun3BoaCTBO, epeaya U UCHOJIb30BAHUE DIIEKTPUUECKON SHEPTUH.

BonHoBEIE ABIIEHUSA. DIEKTPOMarHUTHBIE BOJIHBI.

DKCrepuMeHTaIbHOE OOHAPYKEHNE U CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH.
[110THOCTB MOTOKA ANEKTPOMArHUTHOTO U3JIY4EHUS.

N3o6perenue paauo A. C. [TonosiM. [IpuHIIKIIEI paanoCBs3H.

Monynsauus u nerekruposanue. IIpocredmmin JeTEKTOPHBINA paguOIIPUEMHUK.
Pacnpoctpanenue pagnoBosH. Pagnosnokanus.

Tenesunenue. Pazsutue cpeacTs cBs3M.

e 9

Pa3ButHe B3rnsaa0B Ha npupoy ceera. CKOpOCTh CBETa.
[Tpunuun [Mtoiirenca. 3akoH oTpa’keHHUs CBETA.
3aKOH MPEIOMIIEHHUS CBETA.

[TonHoE oTpakeHue.

JIun3a.

[TocTpoenune nzobpaxeHuii, JaBaeMbIX JTUH3AMHU.
®doroanmnapar. [IpoekinoHHbBIN ammapar.

['na3. Ouku. 3putenpHbie TPYOHI. Temeckorr.
Hucnepcus csera.

WnTepdepeHius MexaHn4ecKX U CBETOBBIX BOJIH.
HekoTopsie nprMeHeHNs HHTEPPEPEHITNH.
Judpakius MEXaHUYECKHX M CBETOBBIX BOJIH.
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14.
15.
16.
17.
18.
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JudpakimonHas pemerka.

ITonspusanus ceera.

Buapl nznydenuii. IcTouHUKH CBeETa.

CHeKTpbl U CIIEKTPaJIbHBIN aHaIU3.

Hndpakpacunoe u ynbrpaduoneToBoe u3nydeHus. PeHTTeHOBCKHUE Ty4u.
[Ikana 3MeKTpOMarHUTHBIX m3nydeHnid. O6obmaromee yaeOHOe 3aHITHE

Pasznen 10

©CoNoOR~WNE

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.
21.
22.

23.
24,
25.
26.

3apoxaeHue KBaHTOBOU Teopun. DoTorPdexT.

Teopus pororddexra.

DOTOHBI.

[Tpumenenue pororddexra.

[laBiieHue cera.

XUMHAYECKOE IEUCTBUE CBETA.

OmnsiT Pesepdopaa. SnepHast Mosens aToma.

KBanrtoBsie noctynatel bopa. Moaens aroma Bojiopoaa no bopy.

Ucnyckanne u morjomeHue cBeta atomamMu. COOTHOIIEHHE HEOIPEIACIICHHOCTEN
I'eitzenOepra.

BriHyX1€HHOE H3i1ydeHHUE cBeTa. JIa3epsl.

MeTop1 HaONMIOIEHUS ¥ PETUCTPAIK PAAMOAKTUBHBIX U3ITy4YEHUH.

OTKpBITHE PaOAaKTUBHOCTH. Anb(da-, OeTa-, raMMa-u3IydeHuUsI.

PannoakTuBHbBIE TpEBpaIICHMUS.

3aKoH pannoakTUBHOTO pactaja. [lepuon nmomypacnana. M3orormsl.

OtkpsbiTue HelTpoHa. CocTas sAipa aToMa.

Ctpoenue aTOMHOTO sijipa. SInepHbie Cuibl. DHEPTUsl CBA3U aTOMHBIX siep. SnepHbie
CIIEKTPBI.

S nepHble peakuuu.

DHEPreTUYeCKUil BBIXO/T AJIEPHBIX PEAKIIUH.

Henenue saep ypana. LlenHblie saepHble peakuyu.

SlnepHbIN peakTop.

Tepmosinepubie peakiuu. [IpuMmenenune saepHON SHEPTUN.

[Tony4yeHue paarOaKTUBHBIX U30TONOB M UX NpUMeHeHue. buonornueckoe nencraue
PaIMOaKTUBHBIX U3TyUYCHUM

Oranbl pa3BUTUS (GU3UKHU dIIEMEHTAPHBIX YaCTHIL.

OTKpbITHE TO3UTPOHA. AHTUYACTHUIIHI.

O6o6maromuit ypok "Pa3BuTHe npeacTaBIeHU O CTPOSHUH U CBOICTBax BemiecTna'.
CoBpeMeHHast pusznueckas KapTHHa MUpa.

8. PACIHIIPEAEJIEHUE BAJIJIOB, KOTOPBIE IOJIYYAIOT OBYYAIOIIIUECSA

OO0mast olleHKa 3HaHWM 00y4YaroIIMXCS MO AUCHUIUIMHE MpoBoAuTcs no 100-6annpHoi
HIKajle MCXOJs M3 MaKCUMyMa, IMpHBEJIEeHHOro B Tabiuue Huke. OpraHu3aluoHHO-yueOHas
paboTa B ayAMTOpWHU OIICHWBAETCS HA OCHOBE TAKMX KPHUTEPHEB KaK IMOCEIIAeMOCTh 3aHSTHH,
CBOEBPEMEHHOE U KAaueCTBEHHOE BBIMOJIHEHUE [OMAIIHHUX 3a/laHHi, aKTUBHOCTH BO BpeMs
MIPOBEJCHUS JIEKIMOHHBIX W TMPAKTUYECKUX 3aHATUN (ydacTHe B OOCYXKIEHHHM TEKYLIero u
NpoiiIeHHOT0 MaTepHaia, peleHne 3a1a4 1 T.11.).



14

8.1.®opma 0Oyuenust — ounas, Cemectp 2_

MakcumaJjibHOe
Homepa pa3nesnios Bunawbi pador KOJIUY€eCTBO
0aJ1J10B
Opranu3anioHHO-y4eOHast paboTa B Ay TMTOPUH 30
-5 CamocrosrenbHas pabora 30
NTOI'O 60
3auer 40
OO0muit UTOT 32 CEMeCTp 100
8.2.@opma o0yuenus — ouynasi, Cemectp 3_
MaxkcumasnbHoe
Homepa pa3nesioB Buasi pador KOJIUY€eCTBO
0aJU10B
OpranuzalinoHHO-y4eOHas paboTa B ayAUTOPHUH 30
6-10
CamocTosiTenbHas paboTa 30
NTOI'O 60
3auer 40
OOmmuii UTOT 32 CEMeCTp 100
8.3.®opma o0yuenus — 3aouHast, Cemectp 3_
MakcumaJjibHOe
Homepa pa3nesioB Buawbi pador KOJIMY€eCTBO
0a/1J10B
OpranuzalinoHHO-y4eOHas paboTa B ayAUTOPUH 30
-5 CamocTosiTenpHas paboTa 30
UTOI'O 60
3auer 40
OOmuii UTOT 32 CEMeCTp 100
8.4.®opma oOyueHus — 3aounas, Cemectp 4
MakcumanbHoOe
Homepa pasaenon Buasbi pador KOJIMYECTBO
0aJU10B
6-10 Opranu3annoHHO-y4eOHas paboTa B AyAUTOPHH 30
) CamocrosrenbHas pabora 30
UTOI'O 60
3auer 40
OOmuii UTOT 3a CEMECTp 100
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CooTtBeTcTBHE 0AJUIOB OIIEHKE

KoM9ecTEG GAILI0B OneHka o NATHOAILHOH IIKaJjIe
w3 100 ECTS | Ok3amen, nuddepeHunpoBaHHbIi 3auer
3ayer

90-100 A OTJINYHO 3a4TE€HO
80-89 B XOpOIIO 3a4TE€HO
75-79 C 3a4TEHO
70-74 D YIOBJICTBOPUTEIHHO 3a4TCHO
60-69 E 3a4TEHO
35-59 FX HE 3a4TE€HO
0-34 F HEY/IOBJICTBOPUTEIHHO P,

9. OBECHEYEHHUE OBPA30BATEJIBHOI'O ITPOLECCA JIA JINL C
OI'PAHUYEHHBIMU BO3MOKHOCTAMMU 31O0POBbA U UHBAJIMOB

B xone peanuzanyy JUCHUIUIMHBI UCIIOJIB3YIOTCS CIEAYIOIINE JOMOJHUTEIbHBIE METOABI
00y4YeHHsI, TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U MPOMEXKYTOYHOH aTTeCTalli 00yJaroImuxcs B
3aBUCUMOCTH OT UX WHAMBUYAIbHBIX OCOOCHHOCTEM:

1) JUTSL CJICTIBIX U CITA0OBUIAIINX

— JeKIUHU 0(POPMIISIOTCS B BUJIE 3JIEKTPOHHOI'O JOKYMEHTA, JOCTYITHOT'O C TIOMOIIbIO
KOMITHIOTEPA CO CHEIMATHN3UPOBAHHBIM ITPOrPAMMHBIM 00eCTIeUeHHEM;

— JUIs  BBIIOJHEHUS  3aJaHMs  NpU  HEOOXOAMMOCTH  IPEJOCTaBIIAETCS
YBEIMYHBAIOIIEE YCTPOUCTBO; BOSMOXKHO TAK)KE MCIIOIB30BAHNE COOCTBEHHBIX YBEIIMUMBAIOIINX
YCTPOUCTB;

— MUCHMEHHBIE 3a7aHus O(POPMIISIFOTCS YBETUUYEHHBIM IIPH(PTOM.

2) JUIS TIIYXUX ¥ cTaOOCbIIIAIIX

— JeKIUHA OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JOKYMEHTA;

— MUCbMEHHBIE 3aJaHNs BBIIOJIHAIOTCS Ha KOMIIBIOTEPE B MUCbMEHHOM (hopme;

— 9K3aMeH TPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE; BO3MOXKHO
npoBesieHue B (hopMe TeCTUPOBAHMUS.

3) JUTSL JIATL] C HapYIIEHUSIMHA OTIOPHO-/IBUTATEIBHOTO ammapara:

— JeKIMH 0(POPMIISIOTCS B BUJIE 3JIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIbIO
KOMITHIOTEPA CO CHEIMATN3NPOBAHHBIM ITPOTPAMMHBIM 00eCTieueHUEM;

— MUCbMEHHBIE 3aJaHUs BBIITOJIHSAIOTCS Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCSA B yCTHOU (pOpME MM BBIMTOJIHSIOTCS B MMUCHMEHHOM
(dopme Ha KOMITBIOTEPE.

[Tpr HEOOXOIMMOCTH TIPETyCMaTPUBACTCS YBETMUYCHUE BPEMEHH JIJIS IOATOTOBKU OTBETA.

IIponienypa  mpoBeAeHUsT  NPOMEXKYTOUHOM  aTTecTalMM A OOydaroUIMXcCs
YCTAHABJIMBACTCS C Y4YETOM WX HMHIMBUAYAIBHBIX TICHXO(U3UYECKHX OCOOEHHOCTEH.
[TpomesxyTouHas arTecTalusi MOXKET IPOBOJUTHCS B HECKOJIBKO ATAIIOB.

[IpoBenenne mpoueaypbl OIEHHBAHUS PE3YJIbTaTOB OOydYEHHS JIOMyCKaeTcs ¢
UCIOJIb30BaHUEM JUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTUH.

ObecneunBaeTcst 10CTyl K MHQOPMAIIMOHHBIM U Onbinorpadudeckum pecypcam B CETH
WutepHer Ui Kaxkaoro oOydaromierocs B ¢opMmax, aJalNTHPOBAHHBIX K OrPAaHUYEHUSIM HX
3JIOPOBBS U BOCIIPUATHUS HH(DOpMAITIH:

1) JUTSL CIIETBIX U CIIA0O0BUISIINX

— B [I€YaTHOHN (popMe YBETUUEHHBIM HIPUPTOM;

— B (hopMe 3IEKTPOHHOTO JOKYMEHTA;

2) IUTSL TIIYXHUX ¥ CI1a00CITBIIIAIINX

— B IIEUaTHOH opme;

- B (hopMe AIIEKTPOHHOTO JJOKYMEHTA.



16

3) IU1S1 0OYHArOIIUXCS ¢ HApYIICHHSIMU OOPHO-BUTaTEIBHOTO armapara:
— B IIEUaTHOH opme;
— B (hOpMe JIEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O TIPOLECCA

VYueOHble 3aHATUSA MPOBOIATCS B 4-M yueOHOM Kopmyce (1. Honeuk, mp. TearpaibHbIH,
a. 13). Jlyist npoBe/ieHust JIEKIHOHHBIX 3aHATHI TPeOyeTcsl ayIuTopHsi, 000pyJO0BaHHAS MEIOBOIl
WIA MapKepHOH NOCKOH, MyJIbTHUMEIMMHBIA MPOSKTOP U JKpaH, HOYTOYK, KOMIUIEKT y4eOHOMH
MeOenu Uil CTyJIEHTOB, paboyee MeCTO IpernogaBatelis, BbIXo B IHTEpHET — MPOBOAHOM UM C
ucnons3zoBanuem Wi-Fi.

Jis caMOCTOSITEIbHOM pabOThl MCIIONB3YIOTCA TEKCTOBBIE M 3JIEKTPOHHBIE PECYpCHI
Hayuynoii OMOAMOTEKH YHHBEPCHUTETa W JPYTUX ODJICKTPOHHBIX OHOIMOTEYHBIX 0a3 JaHHBIX,
y4eOHO-METOIM4ecKoe oOecreyeHne, MpPEeACTaBICHHOE B Yy4eOHO-METOJUYECKOM KaOuHeTe
Kadeapsl oOmiel Gpu3nku U TuAaKTUky pusuku (ayn. 220).

OOyuaronyecss HMEIOT BO3MOXHOCTh  MCIIOJIb30BaTh  y4yeOHbIE MaTepualbl 10
TUCITUTUIMHE, pa3MenieHHbie Ha 1iargopme Moodle LleHTpa mucTaHIMOHHOTO 00pa30BaHUS
OI'BOY BO «/lonl'Y». Ilpu uzydeHun IUCHUIUIMHBI TPUMEHSIOTCS JEKTPOHHOE O0y4YeHHE U
JVICTaHIIMOHHBIE 00pa30BaTEIbHBIC TEXHOIOTHH.

C  wucnonp30BaHMEM  pecypcoB  MIaTGoOpMbl  JAUCTAHLIMOHHOTO  0Opa30BaHUS
OCYIIECTBIISIETCS TEKYLIMH KOHTPOJb 3HAHUN OOy4yaroUIMXcsd Ha OCHOBE TECTUPOBAaHUSA U
IPOBEPKU PE3YIbTaTOB CAMOCTOSATEIbHOM pabOoThI.

11. PEKOMEHAYEMAS JIMTEPATYPA

11.1. OcHoBHas nuTEpaTypa

1. ®wusmka: Yuebd. amsa 10 kn. obmieoOpaszosar. yupexaecnuit / ['.51. Mskumes, b.b.
byxosues, H.H. Corckuii. - 10-e uzn. - M.: IIpocsemenue, 2018. - 336 c.

2. Msxkumes I'. 5. ®@usuka: y4ueb. s 11 k. obmeobOpa3osar. yupexuaenmii / . S
Mskuies, b. b. byxosues, H. H. Corckuii. — 14-e uza. — M.: Ilpocsemmenue, 2019.
— 366 c.

3. ®usmka. 3amaunuk. 10-11 xm.: I[locoOme mns oOmeoOpa3oBar. ydpexaeHuit /
PoivkeBuy A. Il. - 7-e usn., crepeorur. - M.: JIpoda, 2019. - 192 c.

4. DnementapHbiil yueOHuk gusuku. Ilog pen. akaxa. I'. C. JlanacOepra. (B 3-x Tomax).
M.: ®usmarnut, 2012. Tom 1. Mexanuka. Temiora. MonekynsipHas ¢pusuka, Tom 2.
OnektpuuectBo. Marnetusm, Tom 3. KoneGanust u BomHbl. OnTuka. ATOMHAs U
sanepHas pusuka

11.2. JlononHuTENbHAs JIUTEpaTypa

1. Kozen C.M. ®uzuka. 10-11 kmaccel: mocoOue st yqammxcst 1 abuTypueHToB. B 2-x
yactax. Yacte 1: Mexanuka. M.: Muemosuna, 2010.

2. Kozen C.M. ®m3uka. 10-11 xiraccer: mocodue s ydanuxcs u abUTypueHToB. B 2-x
gacTax. Yacth 2: DNeKTpoJuHAMHKA, DJIEKTPOMArHUTHBIE KoJeOaHWsS W BOJIHBI,
Ontuka, CrieninanbHas TeOpHsi OTHOCUTELHOCTH, KBaHTOBas pusnka, @usnka atoma
1 aTOMHOTO sipa. M.: Muemo3susna, 2010.

12. AHOOPMAIIMOHHBIE PECYPCbI

1. Hauunonanbuast 3JIEKTPOHHAas OndamMoTexa (H3B): dbenepanpHas
rocyaapctBeHHas uH@popMmaimonHas cucrema /| MunucrepctBo Kynbrypel P®; Poccuiickas
rocyiapcTBeHHas Oudnmoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (nara obparmenus:



https://rusneb.ru/
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01.09.2023). — Pexxum mocrtyma: cBoOOIHBIN, moanucka. HeoOxoauma ycTaHOBKa MPOrPaMMHOTO
oOecnieueHus. — TeKCT: AIEKTPOHHBIN.

2. eLIBRARY.RU: nay4nas snekTpoHHas OuOnmoreka: cat. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara oopamenus: 01.09.2023). — Pexum gocTyma: i aBTOPU30B.
MoJb30BaTeeh. —TeKCT: 2IEKTPOHHBIH.

3. Hayunast snextponnass OubOnuoreka «KubepJlenmHkay: caiit / Accoruanms
«OtkpeiTass Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pesxxum poctyma:
cBOOOHBIN. — TeKCT: ANMEKTPOHHBIH.

4. DNeKTPOHHO-OUOIMOTEeUHAS cucreMa «Jlanby»: [caiT]. — URL:

https://e.lanbook.com (mata o6pamenus: 01.09.2023). — Pexxum jgocTyma: JUisi aBTOPU30B.
nojb3oBaTesen. — TeKcT: 2JIeKTPOHHBII.

5. IBC IOpaiit: snexTpoHHas 6ubnuoTeyHas cucrema: caT. — Mocksa, 2013. —
URL.: https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum gocryma: st aBTOPU30B.
[IOJIb30BaTeseH. — TEKCT: 2JIEKTPOHHBIMN.

6. DJ1eKTPOHHO-0ubnoTeuHast cuctema JouIl'Y: caiit / ®I'BOY BO «/lonl 'V». —

Honeuk, 2016- . — URL: http://library.donnu.ru/ (mara oopamenus: 01.09.2023). — Pexum
JIocTyna: cBOOOIHBIN. — TeKCT: AIeKTPOHHBIM.
1. JJekTpoHHbIl katajsor Hayunoii 6ubmmoreku [lonl'Y: pasnen caiita / Hb

Joul'Y. — Tekct: snekrponnsiii / DBC Jloul'Y: caitr. — URL: http://library.donnu.ru/catalog/
(mara obpamienusi: 01.09.2023). — Pexum goctyna: MOUCK CBOOOHBIN, SJIEKTPOHHBIE JOKYMEHTHI
— 11 monwk3oBareneit Jonl'Y.

8. daexTpounblii apxuB Jloul'Y: pa3gen caiita/ Hb Jlonl'Y. — TekcT: 21eKTpOHHBIN
// OBC Houl'Y: caitr. — URL: http://repo.donnu.ru/ (nara oopamenusi: 01.09.2023). — Pexum
JIOCTYTIa: CBOOOIHBIH.

13. MIPOTPAMMHOE OBECIIEYEHHUE

1. Windows 7 PRO (xopnopatusHas aunensus Jorl'Y Ne 46484614)

2. Microsoft Office (koprnopatuBHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (siuniensust mporpammsl Dream Spark amst Beicmx y4eOHBIX
3aBEJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (munensuun GPL, Apache,
BSD a5t cBOGOAHOTrO MpOrpaMMHOI0 00ECTIEYeHHUS).


https://elibrary.ru/
https://cyberleninka.ru/
https://e.lanbook.com/
https://biblio-online.ru/
http://library.donnu.ru/
http://library.donnu.ru/catalog/
http://repo.donnu.ru/
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