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1 MACHOPT PABOYEH IPOIPAMMbBI YYEBHOM JUCIHUAILIAHBI

duszuka

1.1 Obnactp npumMeHeHust paboyeil MPOrpaMMbl

PabGouas mporpamma  y4eOHOM  JUCIHMIUIMHBI ~ SIBJISIETCS  YacThblO  OCHOBHOM
npodeccuoHaibHON oOpa3oBarensHOl mporpammbl  (OITOIT) mo crnenualibHOCTH CPEIHETro
npodeccuonansHoro oopazopanus (CI1O) 11.02.16 MonTax, TeXHHYECKOE OOCITY)KUBAHUE U PEMOHT
SIIEKTPOHHBIX NPUOOPOB M YCTPOWCTB M TPeJHA3HAYCHA I peaiu3anuu  (QeneparibHOTO
KOMIIOHEHTa TOCYJIapCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa CpelHero (MOJHOro) oOIero
o0Opa3oBaHus B Iiepe/iesiax OCHOBHOM npodeccroHanbHol obpazoBatenbHoil mporpammel CIIO c
y4€TOM TEXHHUYECKOTO MPOIIIS OTydaeMoro o0pa3oBaHusl.

[Ipu ocBoenuun crnemuanbHocTH CIIO TexHmdeckoro mnpodwis 11.02.16 Mourax,
TEXHHYIECKOE OOCIY:KMBaHHE M PEMOHT 3JIEKTPOHHBIX MPHOOPOB U YCTPOMCTB (PU3HKA U3ydaeTCsl Kak
npodunbHas ydeOHas aucuUIUIMHA B oObeme 124 wyaca. Ilporpamma opueHTHpoBaHa Ha
JOCTUKEHHUE CIEAYIOLUX LEIeH:

— OCBOEHHE 3HaHUH O (yHIaMEHTAIbHBIX (PU3MUECKUX 3aKOHAX U MPHUHIIUIAX, JEKAIINX
B OCHOBE COBPEMEHHOH (U3MUECKOM KapTHHBI MUpa; Hauboyee BaXKHBIX OTKPBITHSAX B 00JIaCTH
(Gu3KKY, OKa3aBIIMX OIpENENSIOlee BIUSHUE Ha Pa3BUTHE TEXHUKH M TEXHOJOTMH; METOAAx
HAy4YHOTO ITO3HAHUS IPUPOJIBL;

— OBJIQJICHUE YMEHUSMHU TMPOBOAMTH HAOIIOAEHUS, IIJIAHUPOBATh U  BBINOJIHATH
DKCIEPUMEHTHI, BBIIIBUraTh TMIIOTE3bl U CTPOUTH MOJEIH, IPUMEHATH MOJY4YEHHbBIE 3HAHUA 10
¢usnuke 111 OOBSICHEHUS Pa3sHOOOpa3HbIX (U3MUECKUX SBICHUW U CBOWCTB BEUIECTB;
NPAaKTUYECKOI'0 UCIOJIb30BaHMs (PU3MUECKUX 3HAHUH; OLIEHUBATh JOCTOBEPHOCTh €CTECTBEHHO-
Hay4yHOU nHpopmanuy;

— pa3BUTHE  T[I03HABATEJIbHBIX HHTEPECOB, HHTEUIEKTyaJbHBIX M  TBOPYECKUX
CHOCOOHOCTEH B mpolecce MpUOOpPETeHUsl 3HAaHUM M YMEHHMH 1Mo (M3MKe C HCIOJIb30BAHHUEM
Pa3IMYHBIX UCTOYHUKOB MH(OPMAIIUH U COBPEMEHHBIX MH()OPMAIIMOHHBIX TEXHOJIOTHIA;

— BOCIUTaHME YOEXKIEHHOCTM B BO3MOXKHOCTH TIO3HAHHUS 3aKOHOB IPUPOJIBI,
UCTOJIb30BaHUS JIOCTHKEHUH (U3MKM Ha OJlaro pa3BUTUS 4YEJIOBEYECKOH NMBUIM3ALNU;
HEOOXOJJUMOCTH COTPYAHUYECTBA B IIPOLIECCE COBMECTHOTO BBIMOJIHEHUS 33/1a4, YBaKUTEIHHOTO
OTHOIIEHHSI K MHEHHIO ONIOHEHTa MpH OOCYXKIEHUH MpoOJieM eCTeCTBEHHOHAYYHOTO
COJIEp’KaHUs; TOTOBHOCTM K MOPAJbHO-3THUYECKOM OLEHKE HCIOJb30BAaHUS  HAay4HBIX

JOCTH>KEHHH, 4UyBCTBA OTBETCTBEHHOCTH 34 3AIUTY OKPY’KAIOIIEH Cpelbl;



— WCIIOJIb30BaHNe MPUOOPETEHHBIX 3HAHUIA M YMEHHUH ISl peIICHHsI IPaKTHYSCKHUX 3a/1a4
MIOBCEJHCBHOM JKW3HU, oOecredeHus O0e30IacHOCTH COOCTBEHHOW JKM3HH, PaIMOHAIHHOTO
MPUPOJIOTIONB30BAHUS U OXPaHbl OKPYIKAIOIICH CPEJIbI.

PaGouass mporpamma yueOHOW AMCIMIUIMHBI MOXET OBITh HCIOJB30BaHA JIPYTUMHU
00pa30BaTEeNbHBIME  YUPESKICHUSIMH MPO(HECCHOHATBFHOTO W JIOTIOJIHUTEIHLHOTO O00pa30BaHMS,
peanu3yomuMu  00pa3oBaTeNbHYI0 IPOrpaMMy cpeaHero (TMoJHOTo) o0Iero oOpa3oBaHUS

crpykrype OITOII npu ocBoenuu cnernuanbHocTei CITO TexHuaeckoro npoduis.

1.2 Mecto y4yeOHOW IMCUMIUIMHBI B CTPYKType OCHOBHOI mnpodeccHoHATbHOI
o0pa3oBaTe/ibHOIl MPOrpamMMbl: JUCIUIUIMHA BXOJUT B 0O0IE00pa30BaTCNbHBIA LUK |
OTHOCHUTCS K MPOUIBHBIM 00111€00pa30BaTEIbHBIM UCHUTIIIMHAM.

1.3 Leau u 3a1a4u y4eOHOI TUCHHMIIMHBI — TPeOOBaHUSA K pe3yJbTaTaM OCBOEHHA
Y4eOHO# JMCIUIIIUHBI:

B pesynbTaTte ocBoeHUS yueOHON AUCIMILTUHBI 00yYaIOIIUIACS T0JDKEH YMETh:

- OIMCHIBATh U OOBSICHATH (PU3NUECKUE SBICHHS U CBOMCTBA TEN: ABWKEHHE HEOECHBIX TEl U
MCKYCCTBEHHBIX CITyTHUKOB 3€MJIM; CBOKCTBA I'a30B, JKUIKOCTEHN U TBEPIBIX TEN; JJIEKTPOMarHUTHYIO
MHAYKIHIO, PAaCIIPOCTPAHEHUE DJIEKTPOMAarHUTHBIX BOJIH; BOJIHOBBIE CBOMCTBA CBETA; U3JIyUCHHUE U
MOTJIOUIEHUE CBETa aTOMOM; GOTOIPDEKT;

-  OTJIMYaTh I'MIIOTE3bI OT HAYYHBIX TGOpHﬁ;

- JeNaTh BBIBOJBI HA OCHOBE HKCIIEPUMEHTAIbHBIX IaHHBIX;

- HNPUBOAWUTH NMPHUMCEPHI, MOKA3bIBAOIINUEC, YTO: Ha6J'II-OZ[€HI/I$I N OKCIICPUMCHT SABJIAIOTCA
OCHOBOM JJIA  BBIABMOKCHHUA THUIIOTE3 H TeopI/IfI, IMO3BOJIAIOT MNPOBEPUTH HNCTHUHHOCTDH
TCOPCTUUCCKHUX BBIBOJOB, (1)I/I3I/I‘~ICCKa$I TCOpHA OacT BO3MOXHOCTH OOBICHATL HU3BECTHEIE
SIBJICHUS IPUPOJIbI M HAyYHbIE (PAKThI, IPEJICKA3bIBATh €Il1e HEM3BECTHBIC SABJICHMUS;

- TPUBOJUTH IMPUMEPHI MPAKTUYECKOTO HCHOJIB30BAHUS (PU3MUECKUX 3HAHMN: 3aKOHOB
MCXaHUKH, TCPMOJUHAMHUKH W OJCKTPOJUHAMHUKH B OHCPIrECTHUKE, PpPa3jIMYHBIX BUIO0B
AIIEKTPOMArHUTHBIX M3ITyYEHUH Ui pa3BUTHSI Pauo U TeIEKOMMYHHKAIINM, KBAaHTOBOU (PU3UKU
B CO3/1aHHHU AJIEPHOIN SHEPTETUKH, JTa3EPOB;

- BOCIIPUHHMMATb W Ha OCHOBEC IIOJTYYCHHBIX 3HAaHUH CaMOCTOSTEIIHLHO OILICHUBATh
uHpopManuio, coaepxaimytocss B coobmenusix CMMU, HWHrepHere, HaydHO-NOMYJISAPHBIX
CTaThsIX;

- HNPUMCHATH NOJTYYCHHBIC 3HAHUS JJI PCIICHU A (I)I/ISI/I‘-ICCKI/IX 3aaa4,

- ONIpeneNsATh XapakTep GU3NUIECKOTo Mpolecca no rpaduky, radnune, hopmyie;



- U3MEPATH pAl GU3NYECKUX BEITUYMH, IPEICTABIISISL PE3yNbTaThl U3MEPEHUN C YUETOM
UX IOTPEIIHOCTEH;

- HCIIOJIb30BaTh NMPHOOPETEHHBIC 3HAHHMS U YMEHUS B NMPAKTHUECKOW JESITEIBHOCTH U
MOBCEIHEBHON J>KM3HU JUIsL: obOecreueHUs] O€30MacHOCTH JKM3HEACATENBHOCTH B IIPOLECCe
UCIIOJIb30BAaHUsl TPAHCIOPTHBIX CPEACTB, OBITOBBIX JJIEKTPONPUOOPOB, CPEACTB paguo- H
TEJIEKOMMYHUKALIMOHHON CBSI3U; OLICHKH BIUSHUS HA OPraHMU3M YEJIOBEKA U JIPYTHe OpraHU3MbI
3arpsi3HEHUS]  OKPY’KaIoLIeH Cpefbl; palMOHAIBHOIO MPHUPOAONOIB30BAHUS M 3allUTHI
OKPYXaIoIIEH CPeAbL.

B pesynbraTe ocBoeHus yueOHON JUCIUTUITMHBI 00YYaOMUNACS JOJIKEH 3HATh:

- CMBICA HOHATHM: (U3NYECKOE SBJIEHHE, TUIIOTE3a, 3aKOH, TEOpHUs, BEILIECTBO,
B3aUMOJICHICTBHE, DIIEKTPOMAarHUTHOE TI0J€, BOJIHA, (OTOH, aroM, aTOMHOE SIpo,
MOHHM3UPYIOUINE U3ITy4YeHUs, TUIaHeTa, 3Be3/1a, ralakTHKa, Beenennas;

- cMbIcH (GUBMYECKUX BEIMYUH: CKOPOCTh, YCKOPEHHE, Macca, CHiia, UMIYJbC, padoTa,
MEXaHWYECKasi DJHEPTus, BHYTPEHHSAS OHEprus, aOCONIOTHAsh TeMIeparypa, CpeaHss
KMHETUYECKasi JHEPIHs YaCTULl BELIECTBA, KOJMYECTBO TEIUIOTHI, JJIEMEHTAPHBIN AJIEKTPUUECKHI
3apsn;

- CMbICT (U3UYECKUX 3aKOHOB KIJIACCMYECKOW MEXaHWKH, BCEMHPHOTO TSATOTEHUS,
COXpPaHEHHsS  DHEPIUM, HUMIyJIbca U JJEKTPUYECKOTO  3apsia,  TEPMOJIMHAMUKH,
AJIEKTPOMAarHUTHOW MHAYKIMHU, (oToddDeKTa;

- BKJAJ POCCUMCKMX U 3apyOe€XHBIX YYEHBIX, OKa3aBIIMX HauOOJIbllee BIIMSHHUE Ha

pasBUTHE (PUBHKH.



2 CTPYKTYPA U COJAEP)KAHUE YYEBHOM JUCIHUILIAHBI

2.1 O6beM yueOHOM TUCHMIIMHBI M BUAbI Y4eOHOH padoThI

Bup yueOHoii padoThl O6vem uacos

MaxkcumasbHasi ydeOHasi Harpy3Ka (Bcero) 124
O6s13aTesibHAs ayIMTOPHAs YueOHasi HATpy3Ka (Bcero) 116

B TOM YHCJIE:

JICKITUU 68
nabopaTopHbIE padOThI 44
Koncynpranum nepesa 5K3aMeHOM 4
CamocrosiTe/ibHasi padoTa 00yyaromerocs (Bcero) 4
JK3aMeH 4




2.2 Pabouuii TeMaTHYeCKHUIl IJIAH U cOoJlepKaHue YUeOHOH TUCTUIIHHBI «DU3NKA»

HanmenoBanmue pa3nenon Copepxanue y4e0HOT0 MaTepHaJia, iabopaTopHble H MPaKTHYECKHe Pad0ThI, CAMOCTONITeJILHAsI padoTa OOLeM 9208 YpoBeHb
H TeM o0yJarommxcs OCBOECHHS
Beenenue Coneprxanue yueOHOTO MaTeprana 2
Om3nKa — HayKa O IPUPOJIE. 1
1 EcrecTBeHHOHAYYHBIH METOJ| MO3HaHHs, €ro BO3MOXKHOCTH M TpaHHIBl NPUMEHHUMOCTH. MopenupoBaHue
¢u3HuecKuX SABICHUM W TporeccoB. Pomb 3KCIIEpMMEHTa W TEOPHHM B MPOLECCE IO3HAHUS TMPHUPOJIBL
Puznyeckue 3ak0Hbl. OCHOBHBIC 3IEMEHTHI (PU3NUECKON KapTHHBI MUPA.
JlabopaTopHbie pabOTHI (He npedycmompervl) -
[IpaxTrdeckue 3aHIATHSA (He npedycMompeHbl) -
KoHTtponbHbIe paboThl (He npedycmompeni) -
CamocrosTenbHas paboTa 00yJIatomuxcs 1
CocraBneHne CHCTEMaTH3NPYIOMIETO KOHCIIEKTa « EcTecTBEeHHOHAYYHBIN METO/I TO3HAHUSA M €T0 COCTABIISIOIINEY.
«OCHOBHBIE 3JIEMCHTHI M 3Tallbl pa3BUTUS (PU3NIECKON KaPTUHBI MUPAY.
Paspen 1 48
MexaHuka
Tema 1.1 CogepxaHue yueOHOT0 MaTepuraa 6 2
OCHOBBI KHHEMATUKH 1 OTHOCHUTENBHOCTh MEXaHUUYECKOT O JBMKEHHS. CUCTEMBI OTCUETa. XapaKTEPUCTHKU MEXaHUUECKOTO JBHXKEHUSL:
«TIEPEMEIIEHHE), «CKOPOCTBY, «yCKOPEHHE).
Bubl 1BukeHus (paBHOMEpPHOE, pABHOYCKOPEHHOE) U UX rpadUuecKoe OMicaHKe.
JIBrKeHUE N0 OKPYIKHOCTH C MOCTOSTHHOM MO MOJIYJIFO CKOPOCTBIO.
JlabopaTopHbIe paboTHI (He npedycmompervl) -
[IpaxTHdeckue 3aHIATHSA (He npedyCMOmpeHbl) -
KonTtponbHbIe paboTHI (He npedycmompervt) -
CamocrosTenbHas paboTa 00yJIaromuxcs 3
CocraBiieHHEe CHCTEMATHU3UPYIOLIEr0 KOHCIeKkTa «OCHOBHBbIE IOHSTHS, OIIpeZesICHNs, 3aKOHBI U (OPMYIIbI
KUHEMATHKI.
CocraBneHne KOHCHEKTa «BIKEHHE 110 OKPY>XHOCTH C ITOCTOSHHOW 110 MOZYJIIO CKOPOCTBIOY.
Peurenue 3amau no teme «KnHemarnkay.
Tema 1.2 ConepxaHue yueOHOTO MaTepralia 6
OCHOBBI IUHAMUKH 1 | B3aumoneiictue Temn. [TpuHINI CyepIO3HUITNH CHIL 2
Cuutel B IPUPOJIE: YIPYTOCTh, TPEHHE, CHJIa TSDKECTH. 3aKOH BCEMHUPHOTO TATOTeHHs. HeBecoMocTs.
JlaGopatopabie pabOThI 4
V3mepenne MIOTHOCTH TBEPJOTO Tejla IIPaBMIbHON FeOMETPHUIECKOI (hOPMBI.
IIpakTudeckue 3aHATUS (He npedyCMOmpeHbl) -
KoHTpoabHbIE paboTHI (He npedycmompenut) -
CamocrosTenbHas paboTa 00yJaromuxcs 5

CocraBieHue CUCTEMATHU3UPYIOMICTO KOHCIICKTA «OCHOBHBIE TIOHATHUA, ONPCACICHUA, 3AKOHBI 1 (1)OpMyJ'IBI JUHAMUKH).
Pemenwne 3amad Ha MMPUMEHCHHE 3aKOHOB HLlOTOHa, 3aKOHAa BCCMHUPHOI'O TATOTCHUA.

Brimonnenwne 3aganms BAapUaTUBHOI'O XapaKTepa 1mo TeMe «CHIIbl B MEXaHUKE)




CocraBiieHre KOHCIIEKTa, TIOATOTOBKa pedepara, nokiana (mo Beidopy): «Bkmag M. Hetotona B ¢gopmupoBanue
CCTECTBCHHOHAYYHOU KapTHHBI MUPay («3HAYCHHE TPYIOB BBLIAIOIIUXCSI MEXaHUKOB JUISL PA3BUTHUSL (DU3UKUY).

Tema 1.3
3aKOHBI COXPAHEHHUS B
MeXaHHKe

Coneprxanue y4eOHOT0 MaTepuaia

3aK0H COXPaHEHUS UIMITYJIbCA M PEaKTHBHOE JIBIKCHHE.

1 .
3akoH COXpaHCHNA MEXaHNUYCCKOU DOHEPIUu. Pabora u MOHIHOCTG.

JlabopaTopHsie pabOTHI
[IpoBepka 3aKoHa COXpaHEHHs] SHEPTUU NP JCUCTBUU CHIT TSKECTH M YIPYTOCTH.

[IpakTiueckue 3aHATUS (He npedycMompeHvi)

KonTtpomnbHbIe paboThI (He npedycmomperut)

CamocrositenpHas paboTa 00y4aromuxcst

CocTaBiieHHE CHCTEMAaTH3UPYIOIIET0 KOHCIIEKTa «3aKOHBI COXPAHEHHS B MCXaHUKE

Pemenue 3a1a4 Ha NpIMEHEHNE 3aKOHOB COXPAHCHUS UMITYJIbCA M SHSPTUH.

CocraBnenne KoHcreKkTa (IIOAroToBKa pedepara, nokiana (mo Beidopy)) «IIpakTuyeckoe HCMONB30BaHHE 3aKOHOB
MEXaHUKI.

BeInonHeHe 3a1aHKs BApHAaTHBHOT'O XapakTepa 110 TeMe «3aKOHBI COXPAHEHHUS B MEXaHUKE.

Tema 1.4
Mexanunyeckue KoaeOaHus
Y BOJIHBI

Cozepxanue y4eOHOro Matepraa

MexaHnueckue Kojiebanus. AMILTHUTY 18, IEPUO/I, YacTOTa, (ha3za KoieOaHui.
CBoOonHBIC U BEIHYXKICHHBIC KoJeOaHus. Pe3oHaHC.

Mexanuueckue BosiHbI. CBOMCTBA MEXaHUYECKUX BOJIH. [{TMHA BOJIHBL.
3BYKOBBIC BOJHEL Y IIBTPa3BYK H €T0 UCIIOJIHF30BaHIE B TEXHUKE H METUITIHE.

JlabopaTopHbie pabOTHI
OnpezeneHre yCKOPEHUst CBOOOAHOT0 NaICHHUS C TOMOIIBI0 MATEMaTHUECKOI0 MasTHHKA.

[IpaxTHdeckue 3aHIATHSA (He npedyCMOmpeHbl)

KontponbHbIie paboTh
[TucemenHas nposepodHas pabota 1o reMe «3aKOHbI MEXaHUKID)

CamocrositesnsHas paboTa 00yJaromuxcst

CocraBiieHne cucTeMaTH3UpYIOIero KoHcnekra «KoedaTenbHoe IBIKEHUE).

W3yuenne TeMsl (CocTaBIeHHE KOHCIIEKTa, IIOATOTOBKa pedepara, Jokiana (1o Beioopy)) «lcmons3oBaHue 3ByKOBBIX
(YbTpa3BYKOBBIX ) BOJIH B TEXHUKE W MEIUITHE)

Pemenne 3amau nmo reme «KonedarenpHoe IBIKEHUE)

CocraBieHHE CHUCTEMATH3MPYIOMIET0 KOHCIEKTa (IIOArOTOBKa pedepata, nokmana (mo BbeIOOpYy)) «OCHOBHBIE
TIOJIO’KCHHS] MEXaHHCTHUECKON KapTHHBI MUPay.

Pazgen 2
Moanekyasipuas pusuka.
Tepmoannamuka

45

Tema 2.1
OCHOBBI MOJIEKYJIIPHO-
KHUHETHYECKOI TEOpUHr

Coneprxanne y4eOHOTO MaTepuaia

Hcropust aroMucTrieckux yueHuid. HaOmoaeHus 1 OnbIThl, OATBEP KIAI0NINE AaTOMHO-MOJIEKYJISIPHOE
CTpOEHUE BelecTBa. Macca U pa3Mepsl MOJNEKYIL.

1 | TemnoBoe aBmxenue. AOCONIOTHAs TEMIIEPATypa Kak Mepa CpeHeH KHHETHYECKOH SHEpTU MOJIEKYJI rasa.
Monens uaeansHoro rasa. Ca3b Mex1y JaBJICHUEM U CpeJHEH KMHETUUECKON SHEprueil MoJIeKy rasa.
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JlaGopaTopHsie paboThI
IIpoBepka cripaBeyIMBOCTH 00BEANHEHHOTO 3aKOHA Fa30BOTO COCTOSHUSL.

[IpakTrueckue 3aHIATUS (He npedycMOmpeHsi)

KonTpomnbHbIe paboTHI (He npedycmomperbt)

CamocrositenpHas paboTa 00y4aromuxcst

Cocrasnenne koHCHEKTa « OCHOBHBIE MTOJIOXKEHHS MOJICKYISIPHO-KHHETHIECKON TEOPHUH U UX ONBITHOE 0OOCHOBAHHE
CocraBieHNE CHCTEMATH3UPYIOIIET0 KOHCIEKTa « OCHOBHBIEC IOHATHS U 3aKOHBI MOJICKYJISIPHO-KHHETHIECKON
TEOPHNY.

Pemenne 3agaq mo Teme « MoKy ISIPHO-KHHETHIECKAS TEOPHSD.

BeimonHeHNE 3a1aHNs BAPUATHBHOTO XapaKTepa Mo TeMe «3aKOHBI Ta30BOTO COCTOSIHUS».

Tema 2.2
ArperaTHbie COCTOSIHUS
BelecTBa u (a3oBbie
TIePEXO0IBI

Copneprxanne yueOHOTO MaTepHaa

OOBsCHEHHE arperaTHBIX COCTOSHUII BEIleCTBA HA OCHOBE aTOMHO-MOJIEKYJISIPHBIX IPEACTaBICHUI.
HacelienHbie 1 HeHAChIEHHbIE Napbl. Bia)XHOCTh BO3ayXa.

1 | IloBepXHOCTHOE HATSXKEHUE U CMauYMBaHUE. MoJIeNb CTPOEHHS JKUIKOCTH.

Monens cTpoeHuUs TBEPABIX Tel. MexaHndecKre CBOMCTBA TBEpABIX Tel. 3akoH ['yka. AMop(dHEIe BemecTBa u
JKUJIKHE KPUCTAIITIBL.

W3MeHeHNs arperaTHbeIX COCTOSIHUH BEIECTBA.

JlabopaTopHbie pabOTHI
H3mepeHne OTHOCUTENILHOM BIQKHOCTH BO3IyXa.
Ornpexenenne K03()GHUIHEHTA TEIUIOBOTO PACIIUPEHUS MEIH.

[TpakTuueckue 3aHATUS (He npedyCMOmpenvl)

KoHTpoJibHEIE paObOTHI (He npedycmompeHnst)

CamocrositensHas paboTa 00ydJaronmxcst

CocraBneHne CHCTEMaTH3UPYIONIETO KOHCIEKTa « XapaKTepUCTHKA )KUAKOTO COCTOSTHHUS.
BrinosHenue 3a1aHus BapHaTUBHOTO XapakTepa 1o TeMe « TeruioBoe pacimmpeHmey.

CocraBiieHne CHCTEMaTH3UPYIOIIET0 KOHCIIEKTa « MeXxaHndecKre CBOMHCTBA TBEPABIX Tell. 3aKoH [ ykay.
Pemrenne 3aa4 Ha npuMeHeHHe 3akoHa ['yka.

W3yuenne TeMbl (COCTaBICHHE KOHCIIEKTa) « AMOP(HbIE BEIIECTBA U KHUIKHE KPUCTAIIIBD.
CocraBlieHHE CHCTEMATU3HPYIOIIEr0 KOHCIEeKTa «Da30Bble NEPEXOIbIY.

Tema 2.3
OCHOBBI TEPMOIUHAMUKI

ConeprxaHue y4eOHOTO MaTepuaia

BuyTtpennss sueprus u pabora rasa. [IepBbIif 3aK0H TEPMOIUHAMUKHY.
1 | HeoOpaTUMOCTh TEILTOBBIX MPOIIECCOB. TEIIOBEIC JBUTATEIN H OXpaHa oKpyxaromiei cpensl. KI1/] TermioBeix
JIBUTATEIICH.

JlaGopartoprbie paboTHI (He npedycmomperut)

[IpakTrueckue 3aHATUS (He npedycmompeHvi)

KonTponbHbIe paboTh
[TucemenHoe TecTupoBaHue 1o TeMe «MoekysipHas (PU3UKa 1 OCHOBBI TEPMOJMHAMUKID.

CamocrosTenbHas paboTa 00yJaronmuxCs

CocraBJeHUE CHCTEMATH3UPYIOLIETO KOHCTIEKTa « OCHOBBI TEPMOIMHAMHUKI.

IoxaroroBka k cemMuHapy 1o teme «[IpakTudeckoe UCIOIb30BAHUE 3aKOHOB MOJICKYJISIPHON (PH3UKHU U TSPMOJIUHAMHKIDY
(cocraBneHye KOHCIIEKTA, IIOATOTOBKa pedepara, Mokiana (o BEIOopy)).
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CocraBieHHe KOHCTICKTa «3HAUEHUE TPYIOB BBIAAIOIIMXCS YUYSHBIX B 00JIACTH MOJICKYJISIPHON (DU3UKH U
TEPMOJMHAMHUKH JUIS PA3BUTHS QUIUKUY.

Paszgen 3 117
DJIEKTPOAMHAMHUKA
Tema 3.1 ConeprxaHue y4eOHOT0 MaTepuaia 6 2
OINEKTPUUECKOE TOJIE B3anmogeiicTBre 3apsHKEHHBIX TEN. DIEKTPUIESCKUH 3apsia. 3aKOH COXPaHEHHS 3JIEKTPUIECKOTO 3apsaa. 3aKOH
1 Kynona.
OnexTpudeckoe noje. HanpspxkerrocTs moss. [loternman mois. Pa3HOCTH TOTEHIHAIOB.
[TpoBOAHUKH M AMAIICKTPUKH B NIEKTPUUECKOM Hose. DneKkTpudeckasi eMKocTs. Kongencarop.
JlabopaTopHbie pabOTHI (He npedycmMomperbt) -
[IpaxTrdeckue 3aHIATHSA (He npedyCcMompeHbl) -
KonTponbHbIe paboOTHl (He npedycmompetrivl) -
CamocrositenpHas paboTa 00y4aromuxcst 3
CocraBineHue cucteMaTH3upyromero «OnbITHOE I0Ka3aTeNbCTBO CYIIECTBOBAHUS IIEKTPHYECKOTO TTOJIS.
CocraBieHHe CUCTEMAaTU3HUPYIOIIEro KOHCIEKTa «DneKTpuueckoe nojie. 3akoH KynoHay.
Pemenue 3a1a4 1o TeMe «DIEKTPHYECKOE TI0JIE».
Tema 3.2 ConeprxaHue y4eOHOT0 MaTepuaia 8
3aKOHBI HOCTOSIHHOTO TOKA [MocTostHHBIN nekTpuyeckuil Tok. Cuina Toka, HanpspKEHHE, dJIEKTPUYECKoe CompoTuBieHue. 3akoH Oma s 2
1 yuacTka nen. [TocienoBaTenbHOE M MapauIenbHOE COeTUHEHH TPoBOAHIKOB. DJIC NCTOYHMKA TOKa.
JlabopaTopHbie pabOThI 4
Wzyuenne 3axona Oma Juis y4acTKa eru.
Msmepenue D/IC 1 BHYTPEHHETO CONPOTUBIIEHUSI HICTOUYHUKA 3JEKTPUUYECKOM SHEPTUU.
[TpakTuueckue 3aHATUS (He npedyCMOmpenvl) -
KonTtpombHbIe paboThl (He npedycmompetsi) -
CamocrosTenbHas paboTa 00yJIarommxcs 6
CocraBiieHHE CUCTEMATH3UPYIOILET0 KOHCTIEKTa «3aKOHBI TIOCTOSIHHOTO TOKaY.
Pemenue 3aa4 o TeMe «3aKOHBI TOCTOSIHHOTO TOKa».
BrinosHenue 3agaHns BApHaTHBHOTO XapakTepa 110 PacueTy MapaMeTpoB MICKTPHUECKOH HemH.
Tema 3.3 Copneprxanne y9eOHOTO MaTepraia 4
TeruioBoe nelicTBue 1 | TennoBoe fAelCTBHE TEKTPUUECKOro Toka. 3akoH J[xoyns—JIeHnia. MOIHOCTB 2JIEKTPUYECKOT0 TOKA. 2
ANEKTPUUYECKOTO TOKA JlabopaTopHsle pabOTHI (He npedycmompetsi) -
[IpakTiyeckue 3aHATUS (He npedycmMompeHsvi) -
KoHTpoabHbIE paboTHI (He npedycmomperul) -
CamocrositenpHas paboTa 00ydaromuxcst 2
CocraBieHHne CUCTEeMaTU3HPYIOIETo KOHCTIeKTa « TernmoBoe NeldCTBUE IIEKTPHUECKOTO ToKa. 3akoH [xoyis-Jlenmay.
Pemenne 3a1a4 Ha pacyeT MOITHOCTH 3JIEKTPHUYECKOTO TOKA, Ha TEIUIOBOE JIEHCTBHE TOKA.
Tema 3.4 ConeprxaHue y4eOHOT0 MaTepuaia 4
ONEeKTpUUECKHil TOK B 1 IomynpoBoanuku. CoOcTBEHHAS M MPUMECHAS IPOBOJMMOCTH TTOJIYTIPOBOAHHKOB. 2
MIOJIyIPOBOAHHUKAX ITomynpoBoaHUKOBEIH Ar0A. [10TyIpOBOHUKOBEIE IPHUOOPHI.

JlabopaTopHbie pabOTHI (He npedycmomperst)

[pakTryeckue 3aHITUSA (He npedyCMOmpeHbl)
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KonTtpomnbHbIe paboTHhI (He npedycmomperbt)

CamocTosTenpHast paboTa 00yJaromuxcs

CocraBiieHHE CUCTEMATH3UPYIOIIETO KOHCTIEKTa «DJIEKTPUYECKHUI TOK B MOITYTIPOBOTHUKAX).

CocraBneHrne KOHCIEKTa (TIOATOTOBKa  pedeparta, moknmaaa (mo BeiObopy)) «lIpuMeHeHHe MOIyTIPOBOIHUKOBBIX
prOOPOBY.

Tema 3.5
MaruauTtHoe 11051

Coneprxanue y4eOHOT0 MaTepuaa

MarnuTHoe nose. [TocTosiHHBIE MATHUTBI M MATHUTHOE T10JIE TOKA.
1 | Cuna Ammepa.
[prHUMI NeHCTBUS IEKTPOABUTATEISL. DIIEKTPOU3MEPHUTEIBHBIC IPHOOPEL

JlabopaTopHbie pabOTHI (He npedycmompersi)

[IpaxTryeckue 3aHIATHSA (He npedyCMompeHbl)

KonTtpombHbie paboThl (He npedycmompetsi)

CamocrositenpHas paboTa 00y4aromuxcst

CocraneHne KOHCIIEKTa (IOAr0TOBKa pedepara, noknana (1o Beioopy)) «[IpuHIMI AeHCTBUS IIEKTPOIBUIATEIS .
CocraBnieHne KOHCIIEKTa ( HOATrOTOBKa pedepara, qokiaia (1o BEIOOPY)) «IINEeKTPOU3MEPUTENIbHBIE TPUOOPHD).
Pemenune 3agau 1o reMe «MarHuTHOE MOJIEY.

Tema 3.6
DJIeKTPOMarHUTHAS
HHITYKITHAS

Cozepxanue yueOHOro Mateprana

Nuayknust MarHuTHOTO MoJisi. MarHUTHBIN MOTOK. SIBJIeHHE 2JIEKTPOMAarHUTHON MHAYKITUH. 3aKOH
1 3JeKTpOMarHuTHOW nHAyKuuu. [IpaBuno Jlenuna.

Camounaykuus. MHIyKTUBHOCTD.

BuxpeBoe 351eKTprudecKoe MoJie.

JlabopaTopHbie pabOTHI
N3mepeHnre WHIyKTUBHOCTH KaTYIIIKH.
N3yueHue siBiAeHUS 31EKTPOMArHUTHOW MHIYKLHUU.

[IpaxTrdeckue 3aHIATHSA (He npedyCMOmpeHbl)

KonTtponsHbIe paboTH (e npedycmompersi)

CamocrositesnsHas paboTa 00yJaromuxcst

CocTaBieHre CUCTEMaTH3UPYIONIET0 KOHCIIEKTA «SIBIEeHUE IIEKTPOMArHUTHOW HHAYKIIUI.
CocraBieHre CpaBHUTEIBHOM TabIHuIbl « BUXpeBble MOJIS: MAaTHUTHOE M 3EKTPHUECKOE.
Pemrenue 3aa4 mo teme «JIeKTPOMAarHUTHAS HHIYKIHAY.

Tema 3.7
[lepemeHnHbIH TOK

ConeprxaHue y4eOHOTO MaTepuaia

Ilepemennslit TOk. JlelicTByIOIME 3HAUYEHUS CUIIBI TOKA U HanpspkeHus. [IpuHIun qeiicTBUS MHIYKIIMOHHOTO
reHeparopa.

1 KonaeHcarop 1 KaTymika B EMU MEPEMEHHOTO TOKa. AKTHUBHOE COITPOTHBIICHHUE.

Tpaucdopmarop. [IpousBoacTBo, mepeaaya u MoTpedIcHUE MEKTpodHepruu. [IpodiaeMbr sHEprocOepeKeHHU.
TexHuKa 0€30MACHOCTH B OOPACHAN C ANEKTPHICCKIM TOKOM.

JlaGoparoprbie paboTHI (He npedycmomperut)

[IpakTudeckue 3aHATUS (He npedyCMOmpeHbl)

KoHTpoabHbIE paboThl (He npedycmompenvt)

CamocTrosTenpHast paboTa 00yJIaromuxcs
Pemienue 3a1ad Ha pacyeT NapaMeTpoB IIEPEMEHHOIO TOKA
[MoxroToBka k auckyccun o Teme «IIpobieMbl 3HeprocOepeKeHus» (COCTaBICHHE KOHCIICKTa, IIOATOTOBKa pedepara,
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JTOKJIa1a)

Tema 3.8
KomnebartenpHbIH KOHTYP

Copepxanne yaeOHOTO MaTepHralia

Konebarenpublif koHTYp. CBOOOAHBIC 3NIEKTPOMAarHUTHBIC KOJICOaHUS.

1 BLIHy)K)IeHHI)Ie QJICKTPOMAruuTHLIC KoJieOaHus. 3J'IeKTpPI‘IeCKPII>1 PpE30HaHC.

JlaGopatopHsie paboThI (He npedycmompernt)

[pakTuueckue 3auaTus (He npedycmomperoi)

KontpoinbHbie paboTsl (1e npedycmomperivl)

CamocrositenpHas paboTa 00y4aromuxcst
CocraBieHne CHCTEMaTH3UPYIOIIETO KOHCTIEKTa «IIpeBpaliieHie SHEPTUH B 3aKPBITOM KOJIE0aTEeIbHOM KOHTYPE».
Pemienue 3a1au Ha pacyeT MapaMeTpPOB 3JIEKTPOMArHUTHBIX KOJIeOaHHH.

Tema 3.9
DNeKTPOMarHUTHOE MOJIe U
ANEKTPOMATHUTHBIE BOJIHBI

Coneprxanne yaeOHOTO MaTepraa

1 3HeKTpOMaFHI/ITHO€ IIoJe. SHGKTPOMEIFHI/ITHBIC BOJIHBI. CKOpOCTB SJICKTPOMAIrHUTHBIX BOJIH.
HpI/IHIlI/Il'[I)I PaguoCBA3U U TCICBUACHUA.

JlaGopatopHsie paboThI (He npedycmompernvi)

[paxTuueckue 3aHATHA (He npedycmomperbl)

KoHTpomnbHbIe paboThI
[TucpMeHHast mpoBepoyHas paboTa 1o TeMe «DJICKTPOMAarHUTHEIC KOJICOAHHS M BOJHBI».

CamocrositenbHas paboTa 00y4aromumxcst

CocTaBiieHHE CHCTEMATH3HPYIOLIETO KOHCIIEKTa « DJIEKTPOMArHuTHOE MOJIe U AJICKTPOMATHHTHBIC BOJTHED).
CocraBneHre KOHCIIEKTa (IOATOTOBKA pedepara, moknana (Mo BeIOOpY)) «3HaUCHHE TPYIOB BEIIAIOIINXCSA YUCHBIX (B
00NIaCTH JIEKTPOANHAMUKH) I POPMHUPOBAHUS IESKTPOMATHUTHOM KapTHHBI MUPay; « DIEKTPOMAarHUTHAs KapTHHA
MHpPa 1 €€ OTPaHUYCHHOCTBY.

CocTraBiieHHe KOHCIEKTa, MOATOTOBKA pedepaTa, gokiana (1o BeiOOpy) «IIpuMephl NPaKTHYECKOTO HCIOIb30BAHUS
Pa3IMYHBIX BHAOB DJICKTPOMArHUTHBIX M3JYYCHHMI JUIsl pa3BUTHUS PAJUO M TEIICKOMMYHHKALIHIY.

Tema 3.10
CBeT Kak
ANEKTPOMarHUTHAs BOJHA

Coneprxanue yueOHOTO MaTepHana

CBeT Kak D3JEKTpPOMAarHMTHas BOJHA. 3aKOHBI OTpPakK€HHs M TpeloMJieHHs cBeTa. [losiHOe BHyTpeHHee
OTpaKEHHE.

1 Wnrepdepenuns u qudpaxuus cBera.

Hucnepcus csera.

Pasnuunbie BUABI 3JIEKTPOMAarHUTHBIX U3JIYyYEHHUH, UX CBOICTBA U IPAKTUYECKUE IPUMEHEHMSL.

Onruueckue npubopsl. Paspematomas ciocoOHOCTh ONTHYECKHX MPUOOPOB.

12

JlabopaTopHbie paboThI
OnpezneneHne Moka3aTeis MPeIOMIICHHS CTEKIIa.
N3yuenune naTepdepeHnnu u Tudpakiiny CBeTa.

[IpakTudeckue 3aHATUS (He npedyCMOmpeHb)

KoHTpoabHBIE paboThl (He npedycmompetvt)

CamocrosTenbHas paboTa 00yJaronuxcs

BrinoHeHue 3a1aHUs BApHATUBHOTO XapakTepa «3aKOHBI OTPAXKEHHUS U TIPEIIOMIICHHS CBETAY.

N3yuenue Temsbl (cocTaBIeHNEe KOHCIIEKTA, MMOATOTOBKa pedepata, qoknaaa (1o Beidoopy)) «Onruaeckre mpruOopsI.
Pazperatoriias ciocOOHOCTh ONTHYECKUX MPUOOPOB. IIpakTHiecKoe UCHOIb30BaAHUE ONITHYECKHX TPUOOPOBY.
N3yuenne TemMsblI (CocTaBlIeHUE KOHCIIEKTA, MOATOTOBKA pedepara, nokiana (mo Beioopy)) «Pa3nuaasie BUIABI
JJNIEKTPOMATrHUTHBIX U3JIyYCHUH, UX CBOWCTBA U MPAKTUYECKHUE IIPHUMEHEHUSD».
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N3yuenue TeMsblI (CocTaBlIeHUE KOHCIIEKTA, TOATOTOBKA pedeparta, nokiana (o BeIoopy)) « BoTHOBBIE CBOHCTBA CBETAY.
BrinonHeHue 3ajaHus BAPHATUBHOTO XapakTepa mo Teme «BoJIHOBBIC CBOMCTBA CBETAY.

Pasnen 4
CTpoeHnne aTomMa u
KBaHTOBasi (pU3UKa

28

Tema 4.1
KBanToBbIe CBOMCTBA CBETa

ConeprxaHue y4eOHOT0 MaTepuaia

BonHoBble 1 KOpIyCKyJIsIpHBIE CBOMCTBa cBeTa. ['unoreza M. [1nanka o kBanTax. ®OTOH.
1 dotorddexr.
TexHMUeCcKue yCcTpoiicTBa, OCHOBAHHBIC HA HCTIOIH30BaHUH (OTOAD EKTA.

JlabopaTopHbie pabOTHI (He npedycmMomperbt)

[IpaxTrdeckue 3aHIATHSA (He npedyCcMompeHbl)

KontponsHbie paboThI
ITuceMeHnHast mpoBepouHast pabota o reme «Doto3ahdhext»

CamocrosTensHas paboTa 00yJaromuxcst

CocTraBiieHne cHCTeMaTH3UPYIOIIETO KOHCIIEKTa «KBaHTOBBIE CBOCTBA CBETaY.

Cocrasnenne koHcnekTa «IIpuMepsl MpakTHYECKOTo UCIIONb30BaHMS 3aKOHOB (hOoTO3(hdEKTay.
Pemenne 3a1au Ha IpUMEHEHUE ypaBHEHHs DHHIITEHHA U1 BHEMIHETO (hoTo3hdeKTa.

Tema 4.2
Crpoenue aToma

Cozepxanue y4eOHOTO MaTepHaa

CrpoeHnne aToMa: ITaHeTapHast MOAENb M Mozienb bopa. [loromnienue u uciyckaHue cBeTa aTOMOM.
1 KBanTOBaHue sHEPTUM.
[TprHIMT KEeHCTBYUS U HCIIOIb30BaHNUE J1a3epa.

JlabopaTopHbie paboThI (He npedycmompenst)

[TpakTuueckue 3aHATUS (He npedyCMOmpenvl)

KoHTpoJibHEIE paOOTHI (He npedycmompeHst)

CamocrositenbHas paboTa 00y4aromunxcst

CocTaBlieHHE CHCTEMaTH3UPYOIIero koHenekra «CTpoeHre aToma (IUiaHeTapHas MOJieslb, MOJeb bopa)y.
CocraBieHne KOHCIIEKTa (TIoAT0TOBKa pedepara, nokuana (1mo Beioopy)) «[IpuHImI 1edCTBHS U 00IACTH IPUMEHEHUS
Ja3epoBy.

Tema 4.3
dusrKa aTOMHOTO s/Ipa

Coneprxanue yueOHOTO MaTeprasa

Crpoenne aroMHOTO sifipa. M30Tonsl. DHEprus cBsA3u. CBsI3b MACCHl M SHEPTHH.
1 | Snepuast sHepreTHKa.
PangyroakTUBHbIE N3Ty4YEHUS U X BO3AECHCTBUE Ha *KUBbIE OPTaHU3MBIL.

JlaGopartopHrbie paboTHI (He npedycmomperut)

[IpakTrueckue 3aHATUS (He npedycmMompeHsvi)

KoHTpoabHbIE paboThl (He npedycmompeHvt)

CamocrosTenbHas paboTa 00yJaromuxcs

CocraBiieHHE CHCTEMaTH3UPYIONIETo KOHCIeKkTa «CTpoeHre aTOMHOTO SIIpay.

IoaroroBka k ceMmHapy (cocTaBiieHHWE KOHCIIEKTa, IOJArOTOBKa pedepara, JIokiaga (1o Beioopy)) «IIpobiemsr u
MIEPCTIEKTHBBI Pa3BUTHS SAECPHON SHEPTETHKI).

CocraBiieHne KOHCIIEKTa, MOArOTOBKa  pedepara, moxnazna (mo BeiOopy)) «lMoHu3Mpylomume H3Iy4eHHs U HUX
BO3JICHCTBHE HA )KUBBIC OPraHU3MBI.

Pa3znen 5
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Jposnonus Beeennoit

Tema 5.1 Coneprxanne yaeOHOTO MaTepraa 8
Opomonus Beenennoi O ekt Jomnepa u oOHapy)eHNE «pa3deraHusd ralakTukK. bombioil B3psIB. Bo3MOKHBIE ClIEHAPUH IBOIIOIHA 1
1 Bcenennoil.

DOBoJIIONMS U 9HEPTUsI TOpeHus 3Be3/1. TepMOosIepHbIH CHHTE3.

O6pazoBanue iaHeTHbIX cucteM. CoJlHeYHasl cCHCTeMa.
JlabopaTopHbie pabOTHI (He npedycmompersbt) -
[IpakTiyeckue 3aHATUS (He npedycMompeHsi) -
KonTtpombHbIe paboThI (He npedycmompervt) -
CocraBnenue KoHcmekTa ( IOATOTOBKa pedeparta, Aokaana (1o BeIOopy)): «Bo3MOKHbIE CLIEHAPHH IBOITIOIUH 4
Bcenennoit», «Ctpoenne CoiHLa U 3Be31».
CocraBneHne KOHCIEKTa, OATOTOBKA pedepara, Joknaaa (1o BeIOOpY) «3HaUCHUE TPYJOB BBIIAIOIINXCS YUCHBIX VIS
(hopMHpOBaHNUS COBPEMEHHOW KapTHHBI MUPAy.
CocraBiieHHe CHCTEMaTH3UPYIOILEro KOHCIEKTa (TIoAroToBKa pedepara, nokiana (mo Beioopy)) « OCHOBHbIE
TMIOJIOXKEHHUSI COBPEMEHHO (hU3MUECKON KapTHHBI MUPay.

Bcero: 124
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3 YCJIOBUSA PEAJIN3ALIUA TPOT'PAMMBI JINCHUIIJIMHBI
3.1 Tpe6oBaHusI K MUHUMAJIbHOMY MAaTePHAILHO-TEXHUYECKOMY 00ecreYeHnIo
Peanuzanus nporpamMMbel  y4eOHOHN NUCUUIUIMHBI TpeOyeT Hamuuusi y4yeOHOro xabuHeTa
«Du3uKm.
O6opynoBanue yueOHOro kabunera:

— JIEMOHCTPAIIMOHHBIN CTOJI M KOMITBIOTEPH30BaHHOE pabouee MeCTO MPEro1aBaTers;

KOMIIJIEKT 3JIEKTPOCHAOKEHHS KaOMHETa (PU3UKHU;

KOMIUIEKT HHCTPYMEHTOB U1 Pa0OTHI y JOCKH;

AO0CKa KJIaCcCHast HACTCHHAA TPCXIJICMCHTHAA, C MCTAJUIMYCCKUM IMOKPBITUCM,

MMOoCaJJ04YHbIC MECTA 11O KOJIUYCCTBY 06yqa10m1/1xcsl;
— KAJIbKYJIATOPBI UHKCHCPHBIC 110 KOJIMYUCCTBY 06yqafoumxc;1;

— KOMIIJICKT y‘Ie6HO-MeTO[[I/I'-IeCKI/IX MaTCpUuaIoB;

KOMILIEKT 000pYAOBaHHS AJIsl BBIIOTHEHHUS JTAOOPAaTOPHBIX padoT;

KOMILIEKT 000pYOBaHHUS JAJIsl IEMOHCTPAINH (PU3NIECKHUX OIBITOB;

II1aKaThl 110 JUCITUIIIIMHE.

TexHnueckue cpeacTBa 00y4eHUs:

HHTEPAKTUBHAA JOCKA C JIMOCH3MOHHBIM ITPOrpaMMHBIM O6€CH€‘I€HI/I€M;

MYJIbTUMEAUNHBIA TPOEKTOP;
— HOYTOYK

— KaJIbKYJIATOPBI.

3.2 UndopmannonHoe odecnieyeHue o0yueHust

Ilepeuensn PeKOMEeHIyeMbIX y4eOHbIX U31aHUH, HNuTepHer-pecypcos,
JAOIOJIHUTEJIBHOM JIMTepaTyphl

OCHOBHBIE HCTOUHUKHU:

1 JImutpuena B.®. ®uszuka 11 npodeccuii U crenuanbHOCTEH TEXHUYECKOTo Mpoduis
[Tekct]: yueOnuk. 5-e uzn., crep. — M.: U3nparenbckuit ieHTp «Akagemus», 2016.

2 JImutpueBa B.®. dusuka s npodeccuii u cnenuanibHOCTE TEXHUYECKOTo Mpoduis:
Coopnuk 3amau [Tekct]: yueb. mocobue . — 1-e uzn.. — M.: U3marenbckuii IeHTp « AKageMusy,
2016.

JlononHNUTENbHBIE UCTOUYHUKHU:

1 JImutpueBa B.®. @wusuka [Tekcr]: yuebnuk. 12-e m3a., crep. — M.: Usnatenbckuit
HEeHTp «Akagemusi», 2010.

2 ImutpueBa B.®. 3anaum mo ¢usuke [Tekct]: yuel. mocobue. — 3-€ u3f.,crep. — M.:

N3narenbckuii ueHTp «Axagemus», 2009.
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3 Xnanos JI.C., XKnanos JI.I'. ®usuka [Tekcr]: yueOnuk. - 4-e usn., ucnp. - M.: Hayka,
2006.

WutepueT — pecypcesl:

1 Enumnoe oxHO nocTyna k o0pa3zoBaTenbHBIM pecypcam: [Ipodeccronansaoe

oOpaszoBanme: pazaen «MaTemMaThka U eCTeCTBEHHO-HAYyYHOe 00pa3oBaHuey, MOApa3aes

«Dusukar) [DaekTpoHHbIH pecypc]| — Pexum goctyna: http://mwww.window.edu.ru/;

2 EnuHoe 0OKHO JocTyna K 00pa3oBaTenbHBIM pecypcaMm: Ob1ee oOpa3oBaHue:
noapasaen «Pusukay [DnexkTpoHHblil pecype] — Pesxum nocryma: http://www.window.edu.r/;

3 DnexrponHas 6ubmuoreka Otkpeiroro Komnemkay 2.6, Otkpeitas @usuka 2.6. ,Yacts

1, 2) [OnextponHslii pecype] — Pexxum nocryna: http://www.physicon.ru

Ilepronnueckue n3nanus:

1 «KBaHT»: HAyYHO-TIOMYJISIPHBIN (PU3HKO-MAaTEMATHUYECKU JKypHAJ Ui IIKOJbHUKOB U
CTYJICHTOB;

2 «ATOM-TIpeccay: exeHeIebHAs ra3eTa POCCHICKUX aTOMIIIUKOB;

3 «Ilonynspuas mexanuka» /Popular Mechanics/: sxypHai o TOM, Kak YCTPOSH MHP.
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http://window.edu.ru/window/catalog?p_rubr=2.2.75&p_mode=1
http://window.edu.ru/window/catalog?p_rubr=2.2.75.18
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4 KOHTPOJIb Yl OIEHKA PE3VJIbTATOB OCBOEHUSA YYEBHOM
TACHUTIIVHEI

KoHTpoJIb M OlleHKA pe3ylbTaTOB OCBOCHHUS YYCOHOH IMCIMILIMHBI OCYIIECTBIISCTCS

mpernojaBaTesieM B MPOIECCEe IMPOBEICHUS MPAKTUYSCKUX 3aHATHH M JTA0OpPaTOpHBIX padoT,

TCCTUPOBAHHA, a TAKXKXC BBIIIOJIHCHUA O6y‘-IaIOH_[I/IMI/IC$I HHIAWBHUYAJIbHBIX SaﬂaHHﬁ, ITPOCKTOB,

HUCCIICIOBAaHUM.

PesyabTarsl 00yuyeHust
(ocBOCHHBIE YMEHUS, YCBOCHHbIEC
3HAHMS)

®opMbI 4 MeTOAbI KOHTPOJISI U
OLIEHKH Pe3yJIbTATOB 00yUeHusl

YMenunsd:

OIKCHIBATH U OOBIACHATH (PU3HMUECKUE SIBICHUS U
CBOMCTBA TEJI: IBI)KEHHE HEOCCHBIX TE U
HCKYCCTBEHHBIX CITyTHUKOB 3€MJIH; CBOMCTBA I'a30B,
KHUJIKOCTEH U TBEP/BIX TN, JJICKTPOMArHUTHYIO
WHIYKIIHIO, PACIIPOCTPAHEHHE dJIEKTPOMArHUTHBIX
BOJTH; BOJTHOBBIC CBOMCTBA CBETA; U3TYUCHUE U
TMIOTJIOIICHHUE CBEeTa aTOMOM; (poTorddekT

OKcnepTHas OLEHKA B XO/I€ TPOBEICHUS U
3alUThI JA0OPATOPHBIX PadbOT
WuTepnperanus pe3ysibTaToB HAOIIOACHUS 3a
JESTEIbHOCTBIO 00YyYalOIMXCs B IIPOLECCE
BBINOJIHEHNSI UHIUBUAYAIbHBIX 3alaHUN
WuTepnperanus pe3yapTaToB HAOIIOACHUS 32
JeSITeIbHOCTBIO 00YYaIOLIMXCsl B ITpOLecce
IPYIIIOBOM JUCKYCCUU

OKcnepTHas OLICHKA PE3yJIbTaTOB KOHTPOJIBHBIX
paboT (TecTupoBaHuUs)

WnuTepnperanus pe3ysibTaToB HAOIIOACHUS 3a
JESTEIbHOCTBIO 00YYaOIIMXCsl B ITpOLECCe
HpoBeIeHUs 1abopaTOpHOH pabOThI
DKcnepTHas OLIEHKa BBIMOJIHEHHbIX
CaMOCTOSITENIbHBIX paboT

DKcnepTHas OLIEHKa BBIIOJIHEHUS 3a/1aHUH K
3a4é€Ty MO JUCLMIUIMHE

OTJIMYATh T'MIIOTE3bI OT HAYYHBIX TeOpI/Iﬁ

DKcrepTHas OI[eHKa B X0JIe IPOBEICHUS U
3alIUThI Ja0OPATOPHBIX PabOT
WuTepnperanus pe3yibTaToB HAOIIOICHUS 32
JeSITeIbHOCTBIO 00YYaIOIIMXCS B ITpOLEcce
BBITTIOJTHEHUS] WHIAWBHYaJTbHBIX 3aJaHUN
WuTepnperanys pe3yibTaToB HAOIIOACHUS 3a
JEeSITeTbHOCTBIO 00YJAIOIMXCS B ITPOIECCe
IpYyNIIOBON AUCKYCCUU

WuTepnperanus pe3yIbTaToB HAOIIOICHUS 32
JeSITeIbHOCTBIO 00YYaIOIIMXCs B ITpOLEcce
MPOBEACHUS JTA0OPATOPHOU pabOTHI

ACJIaTh BBIBOJABI HA OCHOBC OKCIICPUMCHTAJIbHBIX
JaHHBIX

DKcrepTHas OIleHKa B X0/Ie IPOBEICHUS U
3aIIMTHI JAOOPATOPHBIX PadoT
WuTepnperanus pe3yibTaToB HAOIIOACHUS 32
JEATeIFHOCTBIO 00YYaloMuXCcs B IIporecce
MPOBEICHUS JIAOOPATOPHOU pabOTHI

IIPHUBOJUTH IIPUMEPEI, ITIOKA3bIBAOIIINUE, UTO!:
HaG.HIO,Z[eHI/ISI U SKCIICPUMCHT SABJIAIOTCA OCHOBOM
JJIs1 BBIABHMOKCHHUSA TUITOTE3 U Teopnﬁ, TIO3BOJIAKOT
MPOBCPUTH HCTUHHOCTL TCOPCTUYCCKUX BBIBOJOB;

DKcnepTHas OIIeHKa B X0/I€ TIPOBEACHUS U
3alIUThI Ta0OPATOPHBIX pabOT
WuTtepriperanus pe3ynbTaToB HAOIIOACHUS 32
JEATEIbHOCTBIO 00YYaroIUXCs B IpoLiecce
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buznyeckas TeOpHs 1aeT BO3MOKHOCTb
OOBSICHSITh U3BECTHBIE SIBIICHUS IPUPOIBI U
HayuHble (DaKThI, IPEJCKA3bIBATH €IlIe
HEU3BECTHBIC SIBJICHUS

BBITIOJTHEHUS! MHJIMBUYaJbHBIX 3aJaHUM
WNuTepnperanus pe3yabTaToB HAOTIOACHMS 32
JeSITeNIbHOCThIO 00YUaIOUINXCA B ITPOLIECCE
IPYIIIOBOM JUCKYCCUU

WuTepnperanus pe3yapTaToB HAOIIOACHUS 32
JeSITeIbHOCTBIO 00YYaIOIIMXCS B ITPOIECCe
MIPOBEICHHMS JTA0OPATOPHOU PaOOTHI
DKcrepTHas OLIEHKa BBIMOJIHEHHBIX
CaMOCTOSITeNIbHBIX PadOT

DKcIepTHas OLIeHKa TEOPETUYECKON YacTh
3a/laHus K 3a4€Ty 1O TUCIUILIUHE

IIPUBOJUTH IPUMEPHI IPAKTUUECKOTO
HCIOJIb30BaHUs (PU3NYECKUX 3HAHUI: 3aKOHOB
MEXaHUKH, TEPMOJAUHAMUKH U 3JIEKTPOIUHAMUKI
B DHEPreTHKE; PA3JINYHBIX BUI0B
ANEKTPOMArHUTHBIX U3TYYEHUH JUIsl pa3BUTHS
panuo 1 TeeKOMMYHHKAIUHA, KBAHTOBOW (PU3UKH
B CO3/IaHUH SIEPHOM SHEPIETUKH, JIa3€pOB

WuTepnperanus pe3yibTaToB HAOIIOACHUS 32
JeSITeIbHOCTBIO 00Y4YaIOLIMXCs B ITpOLEcce
IPYIIIOBOM JUCKYCCUU

OKcnepTHas OLICHKA PE3yJIbTaTOB KOHTPOJIBHBIX
paboT (TecTupoBaHuUs)

WnTepnperanus pe3ysibTaToB HAOIIOACHUS 3a
JESTENIbHOCThIO 00YUaIOLINXCs B IIPOLIECCe
IpoBeIeHUs 1abopaTOpHOH pabOThI
DKcnepTHas OlleHKa IPAKTUYECKOH YacTu
3a1aHMA K 3a4€Ty 10 JUCLUIIIMHE
DKcnepTHas OLIEHKA BBINOJIHEHHbIX
CaMOCTOSITENIbHBIX paboT

DKcnepTHas OLEHKA 3alUThl J0KJIa/a,
pedepara, MHIUBUAYATEHOTO TBOPYECKOTO
3a/1aHus

OKcnepTHas OLICHKA TEOPETUYECKOH 4acTh
3aJlaHus K 3a4€Ty 110 TUCIUILINHE

BOCIIPUHUMATH U HA OCHOBE MOJIYYEHHBIX 3HAHUI
CaMOCTOATENILHO OIICHUBATh WH(OpMaIIHIO,
conepkaityrocs B coodmenusx CMU,
NHTepHeTe, Hay4HO-TTONYJIIPHBIX CTATHSIX

WnuTepnperanys pe3ysibTaToB HAOIIOACHUS 3a
JeSTeNIbHOCThIO 00YUaIoLINXCcs B IIpoLecce
BBINIOJIHEHNST WHAMBUAYAIbHBIX 3aJaHUI
WHuTepnperanus pe3yapTaToB HAOIIOACHUS 32
JeSITeIbHOCTBIO 00YYaIOIIMXCsl B ITpoLecce
IPYIIIOBOM JUCKYCCUU

OKcnepTHas OLICHKA BBIOJTHEHHBIX
CaMOCTOSITENIbHBIX PadOT

DKcnepTHas OIlEHKa IPAKTUYECKOHN YacTh
3aJIaHusA K 3a4ETY 110 JTUCIUTUINHE
OKcnepTHas OLEHKA 3alIUThl JOKJIa/1a,
pedepara, UHAUBUIYAILHOTO TBOPYECKOIO
3aJlaHus

IMPUMCEHATH MMOJIYUYCHHBIC 3HAHUA IJIA pCIICHUS
q)HSI/IlIeCKI/IX 3aga4

DKcIepTHas OIIEHKA Pe3yIbTaTOB KOHTPOJIBHBIX
pabot (TecTupoBaHUsA)

DKcrepTHas OlleHKa B XOJI€ MPOBEIACHUS U
3alIUThI Ja0OPAaTOPHBIX paboOT
Wutepriperanys pe3ynbTaToB HAOIIOACHUS 32
JeSITeIbHOCTBIO 00YYaIOIIMXCS B ITpOIEcce
BBITTOJTHEHUST MHIVBH Ty albHBIX 3a1aHUN
DKcrepTHas OLEHKA BBITIOTHEHHBIX
CaMOCTOSITEIIbHBIX pabOT

DKcrepTHas OlIeHKa TPAKTUYECKON YacTh
3a7aHus K 3a4€Ty 1O AUCIHILUINHE
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OIIPEAETATH XapakTep (GU3MIECKOTo IpoIecca 1o
rpaduky, Tabauue, popmyie

DKcIepTHas OLIEHKA pe3yJIbTaTOB KOHTPOJIbHBIX
pabot (TecTupoBaHUA)

DKclepTHas OLleHKa B X0JI€ IPOBE/ICHUS U
3alIUThI Ja00PAaTOPHBIX pabOT
WuTepnperanys pe3ysibTaToB HAOIIOACHUS 3a
JESATeIbHOCTBIO 00y4alOUIMXCs B IIPOLECCE
BBINOJIHEHUSI MHAWBUYaIbHBIX 3a1aHUI
WuTepnperanus pe3yibTaToB HAOIIOACHUS 32
JeSITeIbHOCTBIO 00YYaIOLIMXCsl B ITpoLEcce
MpOBeIeHUS J1abOPaTOPHON pabOTHI
DKclepTHas OLIEHKA BBINOJIHEHHBIX
CaMOCTOSITENIbHBIX PadOT

DKcrepTHas OLIEHKa [IPAKTUYECKON YacTh
3aJaHus K 3a4€Ty M0 JUCLUILUIMHE

M3MEPSITH Pl GU3UUECKUX BEJTUYHH,
MPEJICTaBIISIS PE3YJIbTAThl U3MEPEHHM C yUETOM
UX TOTPEIHOCTEN

DKcnepTHas OlleHKa B XOJI€ TPOBEICHUS U
3aluThl 1a00paTOPHBIX paboT
WuTepnperanus pe3yapTaToB HAOIIOACHHS 32
JESTENIbHOCThIO 00YUaIOLINXCs B IIPOLIECCe
pOBEJCHHS 1TaO0OpaTOPHON pabOThI

HCIIOJIB30BATh HpI/IO6p€T€HHI)I€ 3HAHUA U yMeHI/Iﬂ
B MMPAKTHYECKOM JIEATEIILHOCTH U TIOBCETHEBHOM
JKHM3HM JUIs1: oOecrneueHusT 0€30I1aCHOCTH
YKU3HEICSITCIIbHOCTH B ITPOIIECCE UCTIOIb30BaHUS
TPAHCHOPTHBIX CPEACTB, OBITOBBIX
ANEKTPONPUOOPOB, CPEACTB PAAUO- U
TCHCKOMMYHHK&HHOHHOﬁ CBA3H, OLICHKHU BJIIMAHUA
Ha OPraHU3M YeJIOBeKa U JPYyTrue OpraHu3MbI
3arpsi3HEHUS OKPYKAOIIEH CPeIbl;
PaIOHaIBLHOTO MPUPOIOTIONH30BAHHS U 3aITUTHI
OKpYKarolleu cpeibl

DKCrepTHas OLIEHKA B X0J1€ MPOBEICHUS U
3aIMUTHI JTA0OPaTOPHBIX PadboT
Hurteprniperaius pe3yabTaToOB HAOIIOCHUS 32
JEeSTENIbHOCThIO O0YUaIOUINXCA B MTPOLIECCE
IPYIIIOBOM JUCKYCCUU

WNuTepnperanus pe3yapTaToB HAOIIOACHHS 32
JeSTeNIbHOCTBhIO 00yUaroLIXcs B Mpoliecce
pOBEJICHHS Ta00paTOpPHON pabOThHI
DKCrnepTHAas OI[EHKA BHIMOJTHEHHBIX
CaMOCTOSITENIbHBIX PabOT

DKcrepTHas OI[EHKA BHIMOTHEHHBIX
CaMOCTOSITENIbHBIX PabOT

DKcnepTHas OLEHKa 3alUThl JOKJIa/a,
pedepara, UHIUBUIYATLHOTO TBOPUYECKOTO
3aIaHUS

DKCrnepTHas OLEHKA IPAKTUYECKON YacTH
3aJIlaHusA K 3a4E€TY 110 JTUCIUILINHE

3HaHuA:

CMBICH TIOHSTHI: (PU3HUECKOE SIBIICHUE, TUIIOTE3a,
3aKOH, TEOPHs, BEIIECTBO, B3aUMOJICHCTBUE,
ANEKTPOMArHUTHOE T0JIe, BOJIHA, (JOTOH, aTOM,
aTOMHOE SJIPO, HOHU3UPYIOIINE U3ITyICHHUS,
IJIaHeTa, 3Be3/1a, TaJlakTHKa, Beenennas

DKcrepTHAas OIIEHKA BHIMIOJTHEHHBIX
CaMOCTOSITENIbHBIX PadOT

DKcrepTHas OIIeHKa Pe3yIbTaTOB KOHTPOIBHBIX
paboT (TecTupoBaHuUs)

DKcrepTHas OIIEHKA Pe3yIbTaTOB YCTHBIX
OIIPOCOB

DKcrepTHas OLeHKa 3allUThl JOKJIa/a,
pedepara, WHIUBHIYATEHOTO TBOPYECKOTO
3a1aHUs

WHuTepnperarnus pe3yabTaToB HAOTIOACHHS 32
NESTENbHOCThIO O0YUaIONINXCsl HA Y4eOHOM
3aHATHU

DKcrepTHas OlleHKa 3aluThl pedepara
DKcrepTHas OICHKA Y9acTHs 00yJaronerocs B
CEeMHHApax
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DKcrnepTHas OLIEHKA BBITIOJHEHUS 3a/IaHUi K
3a4€Ty IO JUCHUIUINHE

CMbICH (PU3NYECKUX BEJTMYUH: CKOPOCTH,
YCKOpEHHe, Macca, CHIla, UMIYJIbC, paboTa,
MEXaHUYeCKasi SHEePrus, BHYTPEHHSISI DHEPIUsl,
abCoTFOTHAS TEeMITepaTypa, CpeIHss
KHUHETUYeCKasi DHEPIUs YaCTHII BEILIECTBA,
KOJIMYECTBO TEILJIOTHI, AJIEMEHTAPHBIN
ANEKTPUYECKUH 3apsil

DKclepTHas OLIEHKA BBINOJIHEHHBIX
CaMOCTOSITENIbHBIX PadOT

DKcIepTHas OLIEHKA pe3yJIbTaTOB KOHTPOJIbHBIX
pabot (TecTupoBaHUsA)

DKcIepTHas OLIEHKa pe3yJIbTaTOB YCTHBIX
OIIPOCOB

DKclepTHas OLEHKA 3alUThl JOKJIaa,
pedepaTa, HHIUBUAYAIEHOTO TBOPYECKOTO
3a7aHus

WuTepnperanys pe3ysibTaToB HAOIIOACHUS 3a
JESATEeIbHOCTIO 00YYaIOLINXCS HA y4eOHOM
3aHATUU

DKcrnepTHas OLIEHKA y4acTHsI 00y4aroIerocs B
ceMuHapax

3KCHepTHa$I OILICHKA BBITIOJIHCHU S 3aHaHHﬁ K
3a4yéTy MO JUCLMILIMHE

CMBICIT (PU3NYECKUX 3aKOHOB KJIACCHUYECKOU
MEXaHHUKH, BCEMUPHOTO TATOTECHUS, COXPAHCHHSI
SHEPI'UHU, UMITYJIbCA U DIICKTPUYECKOTO 3apsiia,
TEPMOIUHAMUKH, HICKTPOMArHUTHOW HH Ty KITUH,
dotordpdekra

OKcnepTHas OLICHKA BBIIOJIHEHHBIX
CaMOCTOSITENIbHBIX PadOT

DKcnepTHas OLICHKA PE3YJIbTaTOB KOHTPOJIBHBIX
paboT (TecTupoBaHus)

DKcrepTHas OLICHKA PE3yJIbTaTOB YCTHBIX
OIIPOCOB

OKcrepTHas OLEHKA 3alIUThl JOKJIa/a,
pedepara, UHAUBUIYAIBHOTO TBOPYECKOIO
3alaHus

WuTepnperanus pe3yapTaToB HAOIIOACHUS 32
JesITeIbHOCThIO 00YYaOLINXCS HA y4eOHOM
3aHATHH

DKcrepTHas OlIEHKA y4acTus 00yJaroIierocs B
CEMHUHapax

DKcnepTHas OLICHKA TEOPETUYECKOHN 4acTh
3aJlaHus K 3a4€TY 110 TUCIUILINHE

BKJIaJ] POCCUMCKUX U 3apyOEKHBIX YUEHBIX,
OKa3aBIIUX HauOOJIbIlIee BIMSHUE Ha pa3BUTHE
¢buzuku

OKcnepTHas OLICHKA BBINIOJIHEHHBIX
CaMOCTOSITENIbHBIX PadOT

DKcnepTHas OLIEHKA PE3yJIbTaTOB YCTHBIX
OIIPOCOB

OKcrepTHas OLEHKA 3allUThl JOKJIa/1a,
pedepaTta, HHANBUIYATBHOTO TBOPYECKOTO
3aaHusA

WuTepnperanus pe3yapTaToB HAOIIOACHUS 32
NesITebHOCTIO 00YYaIOLINXCS Ha y4eOHOM
3aHATHHN

DKcrepTHas OIIeHKa y4acTusi 00ydaronierocs B
ceMuHapax

DKcnepTHas OLIEHKa TEOPETUUECKOM YacTu
3aJaHMsl K 3a4€Ty 10 JUCLMILIMHE
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