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HHOACHUTEJBbHAA 3AIINCKA

[Iporpamma oOmeoOpa3oBarenbHOil yueOHOrO mpeamera «@Pu3MKa» MpenHa3HauyeHa JUIs
U3y4eHHs B MPo(ecCHOHANBHBIX 00pa30BaTeNbHBIX OPraHU3alUsAX, PEATH3YIOUINX 00pa30BaTEIbHYIO
IporpaMMy cpeaHero ooumiero oOpa3oBaHHs B IMpeesiax OCBOCHHSI OCHOBHOW MpodecCHOHaIbHOU
obpazoarenbHori nporpammbel CITO (OITOIT CITO) Ha 6a3e OCHOBHOTO OOIIEro oOpa3oBaHUs IMPHU
MOJIrOTOBKE KBAIM(UIIMPOBAHHBIX Pab0OUMX, CIYXKAIIUX U CIIEIUAIUCTOB CPEIHETO 3BEHA.

[Iporpamma pa3paborana Ha ocHoBe TpebOoBanuii ®I'OC cpemnero obmero oOpa3oBaHWS,
MPEIbABISEMBIX K CTPYKTYPE, COACPKAHUIO U pe3ySibTaTaM OCBOEHHS ydeOHoro npeamera «Duznkay,
B COOTBETCTBUU ¢ PeKOMEHIAIMsAMH 1O OpraHMU3alUU MOJYYeHUs CpPelHEro olIiero oopa3oBaHus B
npezenax OCBOCHHS 00pa30BaTENbHBIX IMPOTPaMM CPEeTHEro MpopecCHOHATBLHOTO 00pa30BaHHs Ha
0a3e OCHOBHOTO OO0IIEro 00pa3oBaHMA C Y4YETOM TpeOOBaHHM (enepaabHBIX TOCYAapCTBEHHBIX
0o0pa3oBaTeNbHBIX CTAaHIAPTOB W MONy4aeMOW TNpo(eccud WIM CIEUUAIBHOCTH  CPEIHETO
npodeccuoHansHOro obpazoBaHus (mucpbMo JlemapraMeHTa roCyAapCTBEHHOM MOJUTHKU B cdepe
HOAroTOBKH padbounx kaapos u 10 MunoopHayku Poccuu ot 17.03.2015 Ne06-259).

Copepxanue mporpammbl ydeOHOoro mpenmera «@Du3MKa» HANpPaBICHO Ha JOCTHKCHHE
CIEAYIOLINX LeJel:

e OCBOCHHE 3HAHMH O (PyHIAMEHTAIBHBIX (PU3MUYECKUX 3aKOHAX W MPHUHIUIIAX, JICKAIIUX B
OCHOBE COBPEMEHHOM (U3UUECKON KapTHHBI MUpa; Hauboliee Ba)KHBIX OTKPBITHUSX B
obmacth (U3MKH, OKAa3aBIIMX OIpENEISIoniee BIHMSHUE HA pa3BUTHE TEXHUKU U
TEXHOJIOTUHW; METOJaX HayYHOI'0 TO3HAHUS HPUPO/IbL;

e OBJAJICHHE YyMEHHUSMH NPOBOAUTHL HAONIONCHHS, IUIAHUPOBAaTH U  BBIIOJHSATH
AKCTIIEPUMEHTHI, BBIIBUT AT UITOTE3BIMCTPOUTEMOIEITH, IPUMEHATHIIONYYeHHBIC3HAHHS 110
¢usnke 1 OOBSICHEHUS Pa3sHOOOPA3HBIX (PU3MYECKUX SIBICHUM M CBOMCTB BEIIECTB;
MPAaKTHYECKA  HWCIOJIB30BaTh  (U3MYECKHE 3HAaHWS; OIEHWBATh  JIOCTOBEPHOCTH
€CTECTBEHHO-HAy4YHOUN MH(pOpMALINH;

e Ppa3BUTHE MO3HABATEJIbHBIX UHTEPECOB, UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH B
rpolecce NpUoOpeTeHusl 3HAaHUM M yMEHUH Mo (U3MKEe C HCIOJIb30BAaHUEM pa3IUYHbBIX
HMCTOYHHUKOB MH(OPMAIIMN U COBPEMEHHBIX MH(POPMALIMOHHBIX TEXHOJIOTHIA;

e BOCIUTaHUE YOEXKJAECHHOCTH B BO3MOKHOCTH TO3HAHUS 3aKOHOB NPHUPObI, UCIOJIB30BAHUS
JIOCTYKEHUN (PU3MKU Ha O1aro pa3BUTHS YeJIOBEUYECKOM IMBHIM3AIMHM;, HEOOXOIWMOCTH
COTpY/JIHMYECTBA B TIPOIIECCE COBMECTHOTO BBIMIOJHEHUS 3a/lad, YBaXKUTEIHHOTO
OTHOIICHUSKMHEHUIOOTITIOHEHTATIPHOOCY K ICHUHITPOOIEMECTECTBEHHO-HAYYHOT'O
COZIep’KaHMs; TOTOBHOCTH K MOPAIBHO-ITUYECKOW OIIEHKE HWCIOIb30BAaHUS HAYYHBIX
JIOCTHKEHUH, 9yBCTBAa OTBETCTBEHHOCTH 3a 3aIlUTY OKPY>KAIOIIEH CPEIbI;

e HCIIOJIb30BaHHME MPUOOPETEHHBIX 3HAHUN M YMEHUH ISl pelIeHMs MPAKTUUYECKUX 3aaad
MTOBCE/IHEBHOM KM3HM, 00ecrieueHHs1 6€30acCHOCTH COOCTBEHHOM JKU3HHU, PalliOHAIBLHOTO
MIPUPOJIONIOJIB30BAHHUSI U OXpaHbl OKPYJKAaOIIeH cpenbl M BO3MOXKHOCTH IMPUMEHEHUS
3HAHUHU npu pelieHnn 3ajiad, BO3HUKAIOIITUX B nocJyeayromnei
npodeccCuoHATEHOUICATETHHOCTH.

PabGowas  mporpamma  MOXET  HWCHOJB30BATHCA  JPYTHMH  TPOGECCHOHATHLHBIMHU
00pa30BaTeNbHBIMU  OPTaHU3ALMSAMH, PEATH3YIONIMMHA O0pa30BaTEIbHYIO MPOrpaMMYy CPEIHETO
obuiero oo6pazosanus B npeaenax OIIOII CIIO na 6a3e ocHOBHOTO 0011ero 00pa3oBaHusl; IPOTPaMMBbl
MOJATOTOBKH KBaJTH(PHUIMPOBAHHBIX pabOuMX, CIyXalluX; MPOrpaMMbl IOATOTOBKH CIEIHATUCTOB
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cpennero 3Bexa (I[IITKPC, IIICC3).

OCHOBY MJaHHOW NPOTPaMMBI COCTAaBIISET COJEP)KaHUE, COIJIACOBAHHOE C TPeOOBAHUSIMHU
denepanbHOr0 KOMIIOHEHTA CTaHIapTa CPeIHEro (TIOJTHOr0) 00IIero 00pa3oBaHusl.

B npopunbHyr0 COCTaBISIOLIYIO — BXOAUT HPO(ECCHOHAIBHO HAIPaBIEHHOE COZEp)KaHUE,
HEoO0XOoMMOe JUIsl YCBOEHMS NPOQeCCHOHATBHOM 00pa3oBaTelbHOM MporpamMMsbl, (OpMUPOBaHUS Y
CTYIEHTOB NPO(ECCHOHAIBHBIX KOMIIETEHIHH.

B nporpamme no ¢usuke, peaqnzyeMoill NpHU MOATOTOBKE OOYYAIOMIMXCS IO MpodeccHsM
TEXHUYECKOT0 Npoduisi, NpopuIbHON COCTABIAIONIECH ABISIETCA pa3aen «IeKTPOIUHAMUKAY.

B mporpamMme TeopeTHyeckre CBEIEHHS JOMOIHSIIOTCS AEMOHCTPALUSAMH, JTa00OPaTOPHBIMUA H
NPaKTUYECKHUMHU PAaOOTaMH.

IIporpamma cOnepKUT TEMATUYECKUI TUIaH, OTPAKAFOIIMM KOJIUYECTBO YaCOB, BBIACIAEMOE HA
u3ydeHue (PU3MKH PU OBIIAJICHUH CTYJCHTaMHU MPO(ECCUIMHI TEXHUIECKOTO POQuIIs.

[IporpaMmoil mpeaycMOTPEHO caMOCTOSATENbHAs BHEAyJUTOpHas paloTa, BKIHOYAOLIAS:
pelieHre 3a7ay, BBINOJHEHUE JOMAIIHUX Ja0OpaTOpHbIX paboT, CoO3JaHHe MpPE3EeHTALMMH,
AHMMHPOBAHHBIX TEXHOJIOTUYECKUX ITPOLIECCOB, MMOATOTOBKA JIOKJIAJIOB.

1. IACIIOPT PABOYEM ITPOI'PAMMBbI

1.1 O6uasi xapakTepucTUKA Yy4eOHOIr0 MmpeaMera
B ochoBe yueOHOro mpenmera «@Pu3uKa» JEKHUT YCTaHOBKAa Ha (OPMHUpPOBAHUE Y CTYIEHTOB
CUCTEMBI 0A30BBIX MOHATUHN (PU3UKH U MPEACTABICHUI O COBPEMEHHOMN (U3NYECKON KapTUHE MUPA, a
TakKe BbIpa0OTKAa YMEHMH NPUMEHATh (QU3MYECKHMX 3HAHUM Kak B MpogecCHOHaIbHON
NeSITEIbHOCTH, TaK U JJIsl PEeLeHUs KU3HEHHBIX 3a7a4. MHOrue nojio’keHus1, pa3BuBaeMble (PU3UKOMH,
paccMaTpuBalOTCd ~ KaKk  OCHOBAa  CO3JaHMS M HUCIHOJb30BaHUS  HMH(QOPMAIMOHHBIX U
KOMMYHHUKaMOHHbIX TexHonoruit (MKT) — oaHoro u3 Haubosee 3HAYMMBIX TEXHOJOTHYECKUX
JOCTHKEHUI COBPEMEHHOM IuBMIM3aluu. Pu3Mka NaeT K4 K MOHMMAHWUI0 MHOTOYMCIECHHBIX
SBJICHUH M MPOILIECCOB OKpPY’Karoliero mMupa. B ¢pusuke GopMupyrOTCs MHOTHE BUJBI 1€ATENBHOCTH,
KOTOpBIE UMEIOT METAIIPEIMETHBIN XapakTep. K HUM B IEpBYIO 04epenb OTHOCSTCS: MOJAEIUPOBAHHE
00BEKTOB U MPOLECCOB, MPUMEHEHNE OCHOBHBIX METOJOB IO3HAHMSI, CUCTEMHO-UH(OPMaLMOHHBIN
aHanu3, GOpMYIHpPOBAHHE TUIOTE3, aHAJIW3 U CHUHTE3, CpaBHEHHE, 0OOOIICHUE, CHCTeMAaTHU3allus,
BbISIBJICHHE TPUYMHHO-CJIEJACTBEHHBIX CBsI3€d, IOMCK aHajJoroB, YIOpaBlieHHE OOBEKTaMU U
npoueccamu. IMEHHO 3TOT MpeAMET MO3BOJISIET MO3HAKOMUTH CTYIEHTOB C Hay4YHBIMH METOAAMHU
MIO3HAHMS, HAYYUTh UX OTJIMYATh TMIOTE3Y OT TEOPHUH, TEOPHUIO OT dKcrepuMmeHTa. dusnka nmeer
OYCHb OOJIBIIIOE M BCEBO3PACTAIOIEE YHUCIO METAaNpeIMETHBIXHBIX CBSA3€H, MPUYEM Ha YpPOBHE Kak
NOHATUIHOTO amnmapara, Tak ¥ HHCTpyMeHTapus. Cka3aHHOE MM03BOJISIET paccMaTpUBaTh (GU3UKY Kak
MeTarpeaMeT, KOTopas MpeAOCTaBIsSeT METANpPEIMETHBIH SI3bIK JJIsl ONMUCAHUS HAayYHOW KapTHHBI
mupa. Ousnka sBISETCS CUCTEMOOOPA3YIOMIMM (PAKTOPOM sl €CTECTBEHHO - HAYYHBIX Y4eOHBIX
MIPEIMETOB, MOCKOJbKY (U3NYECKHE 3aKOHBI JIEKaT B OCHOBE COJEpkKaHHUS XUMHUHU, OHOJIOTHUH,
reorpaduu, AacTPOHOMHUU H OOMIENTPOPECCHOHANBHBIX TUCHUIUINH (TEXHUYECKas MeXaHWKa,
ANEKTPOTEXHUKA, IICKTPOHHUKA U JIp.). YUeOHbIN penMer «DPu3nka» co3/1aeT YHUBEPCAIbHYIO 0a3y
JUTSL U3y4eHHUsl o0IIenpoecCuOHANbHBIX AUCHUILUINH, 3aKiaAbiBasg GyHIAMEHT Ui MOCIEeIYIOIIEero
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oOyueHust cryneHToB. OOnanasi JOTMYECKOH CTPOMHOCTBIO M OMMPasiCh Ha HKCHEPUMEHTAJbHbIC
¢axTbl, yaeOHbIN peamer «Dusnka» GOpMHUPYET y CTYASCHTOB NOUIMHHO HAyYHOE MHUPOBO33PEHHE.
Ousnka SBISETCS OCHOBOW YYEHHUS O MaTepUajJbHOM MHUpPE W pemiaeT MmpoOJeMbl 3TOTO MHpaA.
N3yuenne ¢u3ukn B Npo(ecCHOHANBHBIX 00pa30BaTENbHBIX OpPraHU3ALUAX, PEATU3YIOIIUX
00pa3oBaTeNbHYI0 MPOrpaMMy cCpeaHero oomero obpasoanusi B npeaenax ocsoenus OITOIT CITO
Ha 0a3e OCHOBHOrO OOIIEro o0pa3oBaHMs, UMEET CBOM OCOOCHHOCTU B 3aBHCHMOCTH OT MpOoduis
npodeccHOHAIBHOr0 00pa3oBaHusl. DTO BBIPAKaeTCs B COAEPKaHUM O0Y4EHUs, KOJIMYECTBE YacoB,
BBIJICJIIEMBIX Ha U3y4EHHE OTAEIbHBIX TEM IPOTrPAMMBI, [NIyOUHE UX OCBOEHUS CTYAEHTaMM, 0ObeMe
U XapakTepe MPaKTUYECKUX 3aHATHH, BUAAX BHEAyIUTOPHOM CAMOCTOSITEILHON PabOThl CTYAECHTOB.
[Tpu ocBoennn npodeccuii CI1O TexHnyeckoro mpoduisi mpoPecCHOHATBHOTO 00pa3oBaHus (hrU3HKa
u3yuaercs 0ojee yriayOJieHHO, yUYUTHIBAIOIIas Ceu(uKy ocBanBaeMbIX npodeccuii. B conepxanuu
y4eOHOTO0 mpeMeTa 1o (PU3UKe MPH MOATOTOBKE CTYIEHTOB MO MPOPECCUIM TEXHUYECKOTO MPOdUIIs
npodecCHOHATBHOTO  00pa3oBaHUs  NPO(UIBHONH  COCTABISIOMIEH  sIBISETCA — pasnen
«DNEKTPOANHAMUKAY, TaK KaK OOJIBIIMHCTBO MPOpeccuil U CreNUalIbHOCTEH, OTHOCSIIUXCS K 3TOMY
npoduIo, CBA3aHbl C 3JIEKTPOTEXHUKON U 3J1eKTpoHUKOH. Teopernueckue cBepeHus no (usuke
JIOTOJIHAIOTCST JEMOHCTpAalUsAMU U J1abopatopHbIMU paboTamu. M3yueHue oOuieoOpa3zoBaTenbHOMN
yuebHoro npeamera «Pu3uKa» 3aBepllaeTcsl MOABEIEHUEM HUTOroB B (OpME SK3aMeHa B PaMKax
IIPOMEXYTOUHOM arrecTauuu cTyaeHToB B npouecce ocBoeHus OIIOII CIIO ¢ nomyuenuem
CpeIHero o0mnero 00pa3oBaHusI.

1.2 MecTto yueOHOr0 npeaMera B y4eOHOM ILJIaHe
VYuebnblil mpeamer «®dusnka» ABISeTCS Yy4€OHBIM MPEIMETOM IO BBIOOPY M3 00s3aTEIBHOTIO
00111€00pa30BaTEILHOrO UKJIA U BXOAUT B MPEAMETHYIO 00J1acTh «ECTECTBEHHBIE HAYKM).

1.3 PesyabTaThl 0OCBOCHHA Y4eOHOI0 IpeaMera

OcBoenne conepxaHus ydeOHoro mpeamera «®Pusnka» 00€CHEUUBACT  JOCTHIKEHHE
CTYJEHTAMH CIENYIOUINX Pe3yJIbTATOB:

* IUYHOCMHDBIX:

— YYBCTBO TOPJOCTH M YBAXKEHMS K UCTOPUU M JOCTH)KEHHUSM OTEUECTBEHHOM (hM3NUEeCcKOi
Haykd; (U3MUYECKH TIpaMOTHOE IMOBEJIEHHE B NPOPECCHOHATBHON MAEATENBHOCTH U OBITYy IpH
oOpallleHuu ¢ mpudopamMu U yCTPOMCTBAMHY;

— TOTOBHOCTb K MPOJOJDKEHUIO 00pa30BaHUS M TMOBBIIMICHHS KBaIU(UKAIMK B H30paHHOU
npoecCuOHANBHOM JEATENIbHOCTH U OOBEKTHBHOE OCO3HAHUE POJIM (PU3MUECKHUX KOMIIETEHIUH B
3TOM;

— YMEHHME HCIIONIb30BaTh JOCTHXKEHHUS COBPEMEHHOM (U3MYecKod Hayku M (PU3MYECKHX
TEXHOJIOTUH /Il TOBBILIEHUS COOCTBEHHOTO HMHTEJUICKTYalIbHOTO Ppa3BUTUS B  BBIOpAaHHOM
npodecCHOHAIBHOMN 1S TeTbHOCTH;

— YMEHHE CaMOCTOSTENIbHO J0ObIBaTh HOBBIE i ce0sl (pru3MuecKkue 3HaHUS, UCTIONb3YS JUIS
3TOTO JIOCTYIHbIE HCTOYHUKH HH(POPMAIINH;

— YMEHHE BhICTpanuBaTh KOHCTPYKTUBHbIE B3aUMOOTHOILIEHUSI B KOMaH/I€ 110 PEIICHUI0 00IIUX
3ajay;

— YMEHHE yIpaBiIsITh CBOCH MO3HABATEILHON J1€ATEIBHOCTHIO, TPOBOAUTH CAMOOLIEHKY YPOBHS
COOCTBEHHOT'0 MHTEIUIEKTYalIbHOI'O Pa3BUTHUS;



* MemanpeomMemHuuix:

— HCIIOJIb30BAHHME PA3JIMYHBIX BUJOB II03HABAaTEIbHOW JEATENIBHOCTH [UIsl  PEIICHUS
¢u3nueckux 3a1a4, MPIMEHEHNE OCHOBHBIX METOOB MO3HAaHUs (HAOIIOIEHNS, ONMCAHUS, H3MEPEHHUS,
AKCIIEPUMEHTA) /ISl U3YUEHUS PA3JINYHBIX CTOPOH OKPY’KaIOLIEH 1eCTBUTENBHOCTH;

— HCNOJb30BAaHUE OCHOBHBIX MHTEJUIEKTYaJIbHBIX  OIEPAllMi: IIOCTAHOBKM  3aJauH,
(bopMynHpOBaHUs TUIIOTE3, AHAJIM3Aa U CUHTE3a, CPAaBHEHMs, 000O0IIEHUS, CUCTEMAaTU3aLlUH, BbISBICHUS
IPUYMHHO-CJIECTBEHHBIX CBA3€H, IOMCKAa AaHAIOroB, (OPMYJIMPOBAHUS BBIBOJOB JJISI H3YyYEHUS
pasIMYHBIX CTOPOH (PU3MUYECKUX OOBEKTOB, SIBICHUH M IPOLECCOB, C KOTOPHIMU BO3HHMKAET
HE00XO0IMMOCTh CTAJIKUBAaThCA B IpO(eccuoHaIbHOH chepe;

— yMEHHEe reHepHpPOBAaTh U U ONPEACTATh CPEACTBA, HEOOXOIUMBIE JIJIsl UX pealu3alii;

— YMEHHE HUCMOJb30BaTh PA3IMYHbIe MCTOYHHUKH Ul MOJIY4YeHHUs (U3NUECKOr MHpopManuu,
OLICHUBATh €€ JJOCTOBEPHOCTD;

— YMEHHE aHAIM3UPOBATH U MPEJICTABIIATH HH(DOPMAIIHIO B pa3IMYHBIX BUIAX;

— YyMeHHe NyOJUYHO MPEJCTABIATh pPE3YIbTaThl COOCTBEHHOI'O MCCIEOBAaHUS, BECTH
JMCKYCCHH, JOCTYITHO M TApMOHUYHO cOYeTas cofiepskanue U (hopMbl pecTaBisieMoit uHopMaiuuy;

* npeOMemHbIX:

— c(OpPMHPOBAHHOCTh NPEACTABICHUN O POJIM M MecTe (U3UKM B COBPEMEHHOW Hay4HOIl
KapTHHE MHUpA; MOHUMaHuE (HU3MYECKON CYINTHOCTH HaOJIr0JaeMbIX BO BcelleHHOW SIBICHHA, POJH
¢u3ukun B popMupoBaHMHM Kpyrozopa M (YHKIMOHAJIHHOH TPAMOTHOCTH YEJIOBEKA ISl PELICHHS
IPAKTUYECKUX 3a]au;

— BJIaZICHHE OCHOBOIIOJIAralOUIMMK (PU3NYECKUMU HOHATUAMHU, 3aKOHOMEPHOCTSIMH, 3aKOHAMU
U TEOPUSIMU; YBEPEHHOE UCII0JIb30BaHUE (PU3UUECKON TEPMUHOIOTUU U CUMBOJIMKHY;

— BJAJICHUE OCHOBHBIMM METOJAMU HAyYHOrO IIO3HAHUS, HUCHOJb3yeMbIMH B (u3uKe:
HaOJr0IeHUEM, OTIMCAaHUEM, U3MEPEHHEM, SKCTIEPUMEHTOM;

— yMeHus o0paOaTbiBaTh pPE3yNbTaThl W3MEPEHUH, OOHApYKUBaTh 3aBUCHUMOCTb MEXIY
(bu3NYECKUMU BEIMUYMHAMU, OOBSICHATD MTOJIyYEHHBIE PE3YJIbTaThl U 1€TaTh BBIBObL;

— ¢(hOpMHUPOBAHHOCTh YMEHHUS peliaTh GU3NUYECKUE 3aauu;

— c(hOpMHUPOBAHHOCTh YMEHHUS NPUMEHATH MOJIyYEHHbIE 3HAHMS JUIsl OOBSACHEHUS YCIOBHM
npoTeKkaHus (U3MUECKUX SBICHUM B Mpupoae, IpodeccuoHambHOM cdepe H Uil NPUHATUS
IIPAKTUYECKHUX PELICHUN B TOBCEAHEBHOM KU3HU;

— c(OPMHPOBAHHOCTh COOCTBEHHOW MO3UIMM MO OTHOWIECHHIO K (hu3ndeckoi HHpopMaIuu,
MI0JIy4a€MOU U3 pa3HbIX HCTOUYHUKOB.

B peszynomame oceoenus npeomema o0yuarowuiicsi 00IHCeH yMems:

— ONUCHIBaTh U OOBSCHATH (DPU3MYECKHE SIBICHUS M CBOWCTBA TeN: JBM)KEHHE HEOECHBIX Tel,
CBOICTBa TIa30B, >XMJIKOCTEH, TBEPAbIX TEJ; BOJHOBBIE CBOWCTBA CBETA, H3JIYYCHHE U
MOTJIONIEeHHE cBeTa, PoTorhdexT;

— OTIMYaTh TUIOTE3bl OT HAy4YHBIX TEOpPHUH; JE€NaTh BBIBOABI Ha OCHOBE JIKCIEPUMEHTAJIbHBIX
JAHHBIX; IPUBOJUTH MPUMEPHI, KOTOPbIE MOKA3bIBAIOT, YTO HAOJIOJIEHUS U ONBITHI SBISIOTCS
OCHOBOH [UI BBIABIIKEHHS TEOPUH; 4TO (pu3nueckast Teopusi OOBSCHSIET MU3BECTHBIE SIBICHUS
IPUPOJIBI U HayuHbIE (DAKTHI;

— TPUBOJIUTH MPUMEPbl TPAKTHUYECKOTO HCIOJB30BaHUS (PU3MUECKUX 3HAHHWHA: 3aKOHOB
MEXAHUKH, DJIEKTPOJMHAMHUKN B DHEPIETHUKE; AJIEKTPOMArHUTHBIX W3JIyUYEHUH U Pa3BUTHS
TeJIeKOMMYHUKALUH, KBAaHTOBOW (DU3HUKH B CO3JIaHUU SIIEPHON SHEPTETHKHU;

— BOCHPHUHHUMATh U HAa OCHOBE IOJyYEHHBIX 3HAaHUH CaMOCTOSATENILHO OIIEHWBATh MH(OpMAIHIO,
conepxairytocs B cooduennax CMU, MHTepHeTe, Hay4YHO-TIOMYJISPHBIX CTAThIX;
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UCIIOJIb30BAaTh NPUOOPETCHHBIE 3HAHMA M YMEHHUS B IPAKTUYECKOW JEATENBHOCTH U
IIOBCETHEBHOM KM3HU JUI: oOecredeHus: O€30MacHOCTH JKM3HEIESATENBHOCTH B IIpoLecce
UCIIONIB30BAHUSL ~ TPAHCIOPTHBIX  CPEACTB,  DJICKTPOIPUOOPOB,  CPEICTB  Paguo U
TEIEKOMMYHHKALlMOHHON CBSI3M; OLEHKM BIMSHMA Ha OpraHM3M 4eJoBeKa M Jpyrue
OpPraHU3Mbl 3arpsA3HEHUS OKPYXKAIOIIEH Cpenbl; PalMOHAIBHOIO IPUPOAONOIL30BAHUA U
OXPpaHbI OKPYKaIOILEH Cpeabl.

B pezynomame oceoenus npeomema obyuarowutics 001iceH 3HAMb'
CMBICI TIOHATUI: (PU3HUYECKOE SIBICHUE, TUIIOTE3a, 3aKOH, TEOPUs, BELECTBO, B3aUMOJACHCTBHUE,
JJIEKTPUYECKOE 110JI€, BOJIHA, ATOM;
CMBICI (PU3NYECKUX BEIMYMH: CKOPOCTh, YCKOPEHHE, Macca, CUiIa, UMITyJbC, paboTa, SHEpIHus,
TeMIIepaTypa, IEKTPUIECKUN 3apsi;
CMBICT ()U3UYECKUX 3aKOHOB: BCEMHPHOIO TATOTEHMs, COXPAHEHUS DHEPrHH, COXPaHEHUE
JIEKTPUYECKOTO 3apsAaa, TEPMOIUHAMUKY, HIIEKTPOMarHUTHON MHIAYKIMH, POTOdIPdeEKTa;
BKJIAJl POCCUICKUX U 3apyO€KHBIX YYEHBIX OKAa3aBLIMX HauOoOJbLIeE BIUSHHE HA PAa3BUTHE
buzuku.



1. CTPYKTYPA U COAEP KAHUE YYEBHOI'O ITPEIMETA

«DOU3UKA»

2.1. O0beM y4eOHOro npeaMera ¥ BUAbI y4eOHOH padoThl

Bun yaeOHO# paboThI

Obvem yacos

MaxkcumaJjibHasi yueOHasi Harpy3ka (Bcero) 252
Oobs13aTesibHAsI ayIUTOPHAsI ydeOHAasi HATPY3Ka (Bcero) 168
B TOM YHCIIE:
- TEOPETUYECKUE 3aHITHS 100
-J1a00paTOPHBIC U MPAKTUUYECKHUE 3aHATHUS 68
- KOHTPOJIbHBIE pabOTHI )
CamocrosiTesibHas paboTa ody4aromierocst (Bcero) 84

MNPOMEXKYTOYHASA ATTECTALUS B hopme 3x3ameHna




2.2. TemaTnyecKuii IJIaH U coJep:KaHue yueOHOro npeamera «Pusuka»:

HaumeHnoBanue
pa3aesioB U TeM

Coaepsxanue y4eO0HOro MaTepmuaJia, JadopaTopHble M MPaKTHYeCKHe PadoThl, caMocTosATeIbLHASA padoTa
odyuyarouuxcs

Oo0Lem
4acoB

YpoBeHnb
OCBOEHUS

1

2

4

BBenenue (24)

Conep:xanue: Ousuka - pyHaaMeHTaIbHas HayKa o0 pupoae. EctecTBeHHOHAaYyYHBIN METO
MO3HAHMSA, €T0 BO3MOKHOCTH M I'PAaHMIBI IPIMEHUMOCTH. DKCIIEPUMEHT U TEOpHsI B IpoLIecce
HO3HAHMA TPUPOIsI MonenupoBanue GU3NIECKUX SBICHUN U poueccoB. Poib skcnepumenTa u
TEOpUH B IIpoIiecce No3HaHus npuposl. Pusnueckas BennunHa. [lorpenHocTu usmepenuit
¢u3nueckux BennunH Ousndeckue 3aKoHbI. ['paHUIBI MPUMEHUMOCTH (PU3NUECKHX 3aKoHOB [loHsATHE
0 (hu3nyecko KapTuHe Mupa. 3HaueHue Gpu3nku npu ocBoeHuu npogeccuii CI10.

1

Paznea 1. Mexanuka

20

Tema 1. 1.
Kunemaruka.

Copepxanue: Mexanuueckoe pasmwxeHue. Ilepememenue. Ilyrte. Ckopocts. PaBHOMEpHOE
IIPSAMOJIMHEMHOE JIBM)KEHHME. Y CKOpeHHE. PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE IBHKEHHE. TOpPMO3HOM
nyTh aBromobmis.  CBoOonHoe majneHue. J[BuxeHue Tena, OPOLIEHHOTO MOJ YIVIOM K T'OPHU30HTY.
PaBHOMEpHOE NBUKEHUE IO OKPYKHOCTH.

IIpakTH4yeckue 3aHATHS:

Pemenue 3amau «HpﬂMOJ’IHHGﬁHOG PaBHOMCPHOC U PABHOYCKOPCHHOC NBHUIKCHUCH
«CBO6OI[HOC maaCHUEC TCII. I[BI/I)KGHI/IG C ITOCTOSAHHBIM YCKOPCHHUEM CBO60)IH01"0 naacHus»
((I[BI/I)KGHI/IC TCIa, 6pOHIeHHOFO noJ yrijioM K ropu3oHTY»

((PaBHOMepHoe ABUIKCHUC TOYKHU II0 OKPYKHOCTHU»

Tema 1.2.
3aK0OHBI MEXaHUKH
HeloToHa

Copepxanue: Ilepsbrii 3akoH Herorona. Cuma. Macca. Mmmynsc. Bropoit 3akoH HeroTona.
OCHOBHOH 3aKOH KJacCHM4YeCKON nuHamMukd. Tpetuil 3akoH HproTOHA. 3aKOH BCEMUPHOIO TATOTEHMS.
I'paBuTanmonnoe none. Cuna tsxectu. Bec. M3MeHnenue neHTpa TSKECTH MallMH B 3aBUCUMOCTH OT
pacrosioskeHust rpysa. Crioco0sl n3MepeHust Macchl Tesl. CHIlbl B MEXaHUKE.

HpaKanecm[e 3aHATHUA:

Pemrenue 3amau no treme: «3akoHbl HeroToHa»
«Cuna tspkectr. Bec. MI3MeHeHMe IEHTpa TSKECTH MallluH B 3aBUCUMOCTH OT PAacIOJIOKEHUS Tpy3a
Pemenue 3agau»

«Cunel ynpyroctu. 3akoH ['yka. Pemenue 3agau»

«Cunsl TpeHus. Pemenue 3amaqy

«JIBMKEHHS Tena Mo IEMCTBUEM HECKOJIBKUX CHII»

JlaGopaTopHbie padoThI:

Nel«Onpenenenne Moyl yIpyrocTH MPYXUHBDY




Ne2 «M3ydyenune IBM>KEHUS TeJa 10 OKPYKHOCTH MOJ ACHCTBUEM CUJT YIIPYTOCTH U TSKECTH»

Tema 1.3.
3aKkoHbI
COXpaHeHHs
MEXaHUKH

Conepxanue: 3aKOH COXpaHEHHUs UMITyJIbca. PeaktuBHOe nBrkeHue. Paborta cunbel. Pabora
NOTeHUUANbHBIX cui. MomHoctb. DHeprus. Kunernueckas sneprus. [loreHuuanbHas sHeprus.
3aKoH coXpaHEeHHsI MeXaHH4ecKol sHepruu. [IpuMenenrne 3aKOHOB COXPaHEHUSI.

IIpakTnyeckmne 3aHATHSA:

«Pemienue 3aa4 Ha 3aKOH COXPAHEHUsI UMITYJIbCa
«Mexanudeckas pabota. MomHOCTb»
«Pemenue 3a1a4 Ha 3aKOH COXPAHEHUS SHEPTUH B MEXAHUKE »

KonTpoubHnas padora Nel « OcHOBBI MeXaHMKA)

CamocrosiTesibHasA padora:
Pabora ¢ yueOHHKOM:
Bormpocsr 1t caMokoHTposIsl K aparpadaM yueOHHKa;

Pemenue 3agau v yrpaxHeHU M.
[ToaroroBka pedepaTos:

«IlepBsrii pusuk - ['anmuneo Ianunei»,
«OcBOEHNE KOCMUYECKOTO MPOCTPAHCTBA
«OmpiThl Mcaaka HeroToHa»

« 3HaueHue OTKpeITUi ["ammiies»
«PeaKkTUBHOE IBUKEHUEY

-pelLICHUE KAYEeCTBEHHBIX 3a/1a4

10

Paznes 2. «OCHOBBI MOJICKYJISIPHOI (PM3MKH M TEPMOAUHAMHUKI

24

Tema 2.1.
OcHoBbl MKT.
HNneanbHbli ra3

Coaep:xxanue: OCHOBHBIE TIOJIOKEHUS MOJIEKYJIspHO-KMHETHYECKOM Teopuu. Pasmepbl u Macca
MOJIEKY1l M aToMoB. bpoyHoBckoe nBwxkenue. Juddysus. Cunbl U 3HEPrusi MeXMOJIEKYISIPHOTO
B3aumojeiicTBus. CTpoeHue ra3000pa3HbIX, KUAKUX U TBEPAbIX Teld. CKOPOCTH JABHKEHUS MOJIEKYII U
ux uzMepenue. neanpheiii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KHHETHUYECKON
TeopuH razoB. TemrepaTypa U ee u3MepeHue. ['a30Bbie 3aKOHBI. AOGCONIOTHBIA HYJb TEMIIEpaTypHhI.
TepMmoauHaMuueckas IIKajga TEMIIEpAaTypbl. YpPaBHEHUE COCTOSHMS HACAIBHOro rasa. MoisipHas
ra3oBas IIOCTOSTHHASI.

10

IIpakTHYeckHne 3aHATHSA:

«Macca MOJICKYIIL. KoauuectBo BCIICCTBa»
«Pemienue 3a1a4 Ha UCIIOJb30BaHUE OCHOBHOTO YpaBHCHUA MKT»
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«Pemenue 3aaa4 Ha YpaBHCHHE COCTOAHHA UACATIBHOIO Ira3da»
« Pemenue 3aJla4 Ha U30IIpOLCCCh»

JlabopaTopHas padora Ne3 « OreHka Macchl BO3/1yXa B KaOMHETE»

Tema 2.2. CBoiicTBa
MapoB, *KUAKOCTEN U
TBePABIX TeJl.

Conep:xkanue: lcnapenne n koHaeHcauus. HacblmieHHBIH map u ero cBoiicTBa. AOCOTIOTHAS U
OTHOCHUTEJIbHAs BJIAXXHOCTh BO3/yXa. Touka pocsl. Kunenue. 3aBUCMMOCTb TeMIIEpATyphl KUIIEHUS OT
nasieHus. Ileperpersiil map U €ro UCIOJIb30BAHUE B TEXHHUKE.

CaoiicTBa KuakocTed. XapaKTepUCTHKA >KUJKOIO COCTOSHUS BemlecTBa. [loBepXHOCTHBIN croii
KUAKOCTU. DHEprusi NOBEPXHOCTHOIO cjos. SIBJIIEHHS HA TpaHULE JKUJIKOCTH C TBEPIBIM TEJIOM.
Kanwuisipasle sABIeHUS.

CBolicTBa TBEPBIX TeJl. XapaKTEPUCTHKA TBEPIOTrO COCTOSHUS BELIECTBA. Y IIPYTrHe

CBOMCTBa TBepABIX Tell. 3akoH ['yka. MexaHuueckue CBOMCTBa TBEP/BIX Ted. TemaoBoe paclIupeHue
TBEPABIX TEN U XKUAKOCTEW. [1aBnenne u Kkpucramimzanus.

IIpakTH4yeckue 3aHATHS:

«AOCOJIIOTHAs U OTHOCUTEJIbHAS BIAKHOCTE BO3yXa»
((CTpOGHI/Ie U CBOMCTBA KpUCTAJUIMYCCKUX U aMOp(bHBIX TSI

Jlaboparopnasi pabora

Neq ((OHpe,Z[CJ'ICHI/IC BJIA’KHOCTH BO31yXa B KaOuHeTe)»

Tema 2.3.0cHOBBI
TePMOIUHAMHUKH

Conep:xanue: OCHOBHbIE TMOHATHS M ONpeneleHUs. BHYTpeHHssi 3HEprusi cucTembl. BHyTpeHHss
SHeprus muaeaidbHoro rasa. Pabora u Termora kKak (opmbl mepenayd SHEpPruu. TernaoeMKOCTb.
VYaenbHas TEIJIOEMKOCTh. YpaBHEHHE TeruioBoro OamaHca. [lepBoe Hawano TepMOIWHAMUKH.
Amuabatneiii mporecc. [Tpunnun nefictBus temnooi mamuHbl. KIT/I TerioBoro neurarens. Bropoe
Hayajo TEPMOJMHAMUKHU. TepMOAMHAMHUUYECKas IIKajga TeMIeparyp. XOJIOAWJIbHBIE MAIIUHBI.
Tennossie guratenu. OxpaHa IpUPOAbIL.

HpaKanecm[e 3aHATHUA:

«Perrenue 3aga4 Ha HepBLIﬁ 3aKOH TCPMOANHAMUKU»
«Pelrenue 3aga4 1o Teme: «OCHOBBI TCPMOANHAMUKU

KonTpoasnas padora Ne 2 «OcuoBsl MKT u TepmoamnamMmuxmn»
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CamocrosiTesibHasA padora:

Pabora ¢ yueOHHUKOM:

Bormpocsr st caMOKOHTpoIIS K maparpadam yuyeOHHKa;

Pa3o6patp 3a1aun ¢ 3TAIOHOM PELICHMUS;

[MoaroroBka pedepatos:

«JIomonocos M.B. Pa3zButue MONIEKyIIpHO-KUHETUYECKON TEOPUU TEIIOTHI»
«bonpuman JI¥OIBUT - OJUH U3 OCHOBOIOJIOKHUKOB MOJIEKYJIIPHO-KUHETUYECKON TEOPUN»
«OTKpBITHE KPUTUICCKOU TEMIIEPATYPBD»

«OTIU4HS KPUCTALUTHISCKUX TET U aMOP(HBIX»

«PoJib TEIMIOBBIX JBUTATENICH, UX BIUSHUE HA OKPYKAIOLIYIO CPEILY»
«MeTo1bI MPOPMITAKTHKU ¥ OOPHOBI C 3arPSI3HECHHEM OKPYKAIOIICH CPEIbI»
«IToBEpXHOCTHBIN CIIOH KUIKOCTH. DHEPTHUsI TIOBEPXHOCTHOTO CIIOS

14

Pazpen 3. DiiekTpoAUHAMHUKA

43

Tema 3.1.
DJIeKTPOCTATHKA

Conep:xxanue: DneKkTpuyecKUe 3apsabl. 3aKOH cOXpaHeHHs 3apsana. 3akoH Kynona. Dnexktpuueckoe
nosie. HamnpspbkeHHocTs anexkTpudeckoro moiisa. [lpunnun cymepno3unuu mojieid. Pabora cun
anekTpocrarnyeckoro  mnoissA.  [lorennuman. Pa3HocTh  MOTEHUMANOB.  DKBUIIOTEHLUAIbHBIE
noBepxHOCTU. CBsi3b MEXAY HAIpPSDKEHHOCTHbIO M PAa3HOCTHIO MOTEHIUAIOB AJIEKTPUUYECKOTO TMOJIS.
Jusnexktpuku B anekrpudeckoM mnoie. [lonspusanus nusnekTpukos. [IpoBOAHUKN B 3JI€KTPUUECKOM
nose. Kongencaroppl. CoeauHeHHe KOHJIEHCATOPOB B  Oarapero. OHeprus 3apspKEHHOTrO
KOHJEHCATOpa. DHEPIUs JIEKTPUUYECKOTO MOJIA.

IIpakTH4eckne 3aHATHA

Pemenue 3anad no reme «3akoH Kynona»
Pemenue 3a1au no teme: «9neKkTpocTaTukay (24)

Tema3.2.3aK0HBI
MOCTOSHHOI'0 TOKA

Copepxxanue: YcioBus, He0OOXOIUMBIE JUIsl BOSHUKHOBEHUS U MOAJEPKAHUS JIEKTPUUYECKOTO TOKA.
Cwia Toka ¥ TIUIOTHOCTH Toka. 3akoHa Oma s ydactka nenu 6e3 DJIC. 3aBucuMocCThb
OJICKTPUYCCKOr0 COIIPOTHUBIICHUA OT MaTrepuaia, IAJIUHBI HW IUIOIIAaJAW IIOINMEPECUYHOIO CCUYCHUA
IMPOBOAHUKA. 3aBUCHUMOCTE SJICKTPHUYCCKOTO COIIPOTUBIICHHUA TPOBOJHHUKOB OT TEMIICpPATYypBhI.
ONIEKTPOABMKYIIAS CUJa MCTOYHMKA ToKa. 3akoH Owma g nosHo uenu.. CoeauHeHue
mpoBoIHUKOB. COEMHEHHE HWCTOYHHKOB DJIEKTPUYECKOW JHepruu B Oarapero. 3akoH J[xoymns -
Jlennia. PaGota u MoOITHOCTH 3eKTpuueckoro Toka. [loHaTtue o0 snmekTpoOe3onacHoCTH. [leficTBre
AJIEKTPUYECKOTO TOKA HA OPTraHU3M UYeJIOBEKa.

12
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IIpakTHyeckHe 3aHATHA:

«Pemienue 3a7a4 Ha 3aKOHBI [1OCIIEIOBATEILHOE U NTApaJUIEIbHOE COeIMHEHUE TPOBOIHUKOBY (24)
«Pemenue 3a1a4 Ha 3aKOHBI MOCTOSIHHOTO TOKay (24)
«[TonsiTHE 00 3MeKkTpoOe30nacHOCTH. [[eHCTBIE MEKTPHUIECKOTO TOKA Ha OPraHU3M YETIOBEK)

JlaGopaTopHble padoThbI:

Ne 5 «Onpenenenue yieapHOro CONpOTUBIIEHUS TPOBOAHUKA.

Ne6 «M3yueHue moOCIEOBATEILHOIO COEIMHEHUS MPOBOJHUKOB M IApaJJIEIbBHOIO COEAMHEHUS
IIPOBOJHUKOB)

Ne7 «M3mepenue DJIC ¥ BHYTPEHHETO CONPOTUBIIEHNS HCTOYHUKA TOKa»

Tema 3.3.
DJIeKTpUYeCKUH
TOK B Pa3JHYHbIX
cpeaax

Copepxanue: DIEKTpUYECKUIN TOK B MeTauIax. DJIEKTPOHHBIN ra3. Pabora Beixona. DneKTpuuecKuit
TOK B DJEKTpOJUTax. OiekTposn3. 3akoHbl @Dapanes. llpumeHeHne »>J€KTponn3a B TEXHUKE.
OneKTpu4ecKuil TOK B rasax u Bakyyme. Monuzanus raza. Buasl ra3oBbix paspsos. [lonstue o
wia3me. CBoMCTBAa M IPUMEHEHHE 3JIEKTPOHHBIX MYyYKOB. DJIEKTPUUYECKHH TOK B MOJIYIPOBOJHHUKAX.
CoOcTBeHHast IPOBOIUMOCTb MOJIYTIPOBOAHUKOB. [1os1ynpoBoJHUKOBBIE TPUOOPHI

Tema 3.4.

MaruuTHoe mo.Jie

Copep:xxanue: MarautHoe nosie. BekTop MHAYKIIMY MarHUTHOTO nouis. [{eficTBe MarHUTHOTO MO
Ha MPSMOJUHEHHBIA MPOBOJHUK C TOKOM. 3akoH Amrmepa. BzaumopeiictBue TOKOB. MarHUTHBIN
notok. PaboTta mo nmepeMenieHno TpoBOAHUKA ¢ TOKOM B MAarHUTHOM mose. JleiicTBue MarHUTHOTO
nosst Ha ABwkymmica 3apsn. Cuna Jlopenua. OmnpezneneHue yOenbHOTO 3apsana. Y CKOPUTENIH
3apsHKEHHBIX YaCTHII.

IIpakTHyeckHe 3aHATHA:

«M3yueHune 3MeKTPOU3MEPUTENBHBIX TPHOOPOBY»
Pemenune 3anay no teme «MaruuTtHoe mosiey (24)

Tema 3.5.
DJIeKTPOMATHUTHASA
HHIYKIAS

Conepmanne: SJIGKTpOMaFHI/ITHaH WHIOYKIUA. BpreBoe QJICKTPHUYCCKOC IIOJIC. CaMOI/IHIIYKI_II/IH.
3Hepr s MAaroHuTHOT'O IT10JIA. HpI/IHLII/Il'I JIeNCTBUSA KaTYHIKH 3aKUTaHUA aBTOMOOMIIS.

IIpakTHyeckne 3aHATHA:

«Pemienne 3a1a4 Ha 3aKOH MIEKTPOMATHUTHON MHAYKIIMN»
Pemenue 3anau no teme : «Camonnaykuus. MTHAYKTHBHOCT. DHEPIUsl MATHUTHOTO MOJISD»
Pemenne 3amay no teme: «IEKTpOMarHuTHasI MHIYKIUS »

KontpoabHas padora Ne 3 «i1eKTpOoAUHAMMKA»
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CamocrosiTesbHast padoTa
Pabota ¢ y4eOHHUKOM:

Bonpockl a5 caMOKOHTpOJs K maparpadawm;

Pa3o0path 3a1auu ¢ ITATIOHOM PELICHHUS;

Pa6ora co cripaBoyHBIMU TaOIUIIAMHU.

[loAroToBKa TOKIAA0B!

-«Tunel koHAeHCaTOPOB. IIpMEHEHNE KOHAEHCATOPOBY.

-«QIEKTPUUECTBO B JKUBBIX OpraHU3Max».

-« IpuMeHeHne noayNpOBOIHUKOBY

«buorpadust Dmunust Xpucruanouya Jlenma»

[TonroroBka pedeparos:

«(QIIEKTpU3alLMsl B IPUPOJE U B HKUIHU

«MarauTHoe nojie 3eMii. MarHUTHBIC MTOTOCHL. MarHuTHbIe Oypu. CeBepHOE CUSHUEY.
«IIoBenurens MonHui. Hukona Tecna»

«Y CTpOICcTBO 1 paboTa MPUOOPOB, UCIIOIB3YIONINX TETIOBOE JICHCTBHE HIIEKTPUIECKOTO TOKa»
«/crionb30BaHKE IEKTPOIN3A B TEXHUKE»

«IIpuHIUD 1eHCTBUS KATYIIKK 3aKUTaHUST aBTOMOOUJIS»

20

JAuddepeHuupoBaHHbIN 3a4eT 1
Paznen 4 «Kose6anust 1 BOJTHBD) 20
Tema 4.1 Conep:xanue: KonebGarenpHoe npmkeHue. ['apmonunueckue koseOanus. CBOOOTHBIE MEXaHUUECKHE 6
Mexanunieckue koneOaHus. JIuHelHble MeXaHW4yeckue KoseOaTenbHble cucTembl. [IpeBpaleHue 5sHepruM mpu
KK0.1€0anmst 1 KosiebaTenbHOM JABIKeHHH. (CBOOO/AHBIE 3aTyXarolle MeXaHHYecKue KoyieOaHus. BbIHyXIeHHbIE
P O/HbL MexaHudeckue konebanus. [lomepeunblie 1 MPOJOIbHBIE BOIHBI. XapaKTEPUCTUKU BOJHBI. YpaBHEHUE
ruiockoi Oerymieit BoiHbl. MHTepdepenuns BonH. [loHatHe o nudpakuuu BogH. 3BYKOBbIE BOJIHBI.
YIbTpa3ByK U €ro IpUMEHEHHUE.
IIpakTHYecKkue 3aHATHSA: 2
Pemenue 3amay o teme: «['apMoOHUUYECKHE KOJICOAHUS
Pemenue 3anau no teme: «BonHoBbIe sBieHus. J[nnHa BomHbl. CKOpPOCTH BOJIHBI»
Tema 4.2 Copepxanue: CBoOOIHBIE ATIEKTpOMarHuTHbIe Kojebanus. [IpeBparienne sHepruu B KojedaTeaIbHOM 14
DIAEKTPOMATHUTHBIC| kopType. 3aTyXaIONMKE IEKTPOMATHUTHBIE KONeOaHNs. BBIHYXIEHHbIE dIEKTPHUECKHE KONeGaHus.

KO0J1e0aHUA U BOJHBI

HCpCMCHHBIfI TOK. EmkoctHOE n HHAYKTHUBHOC COIIPOTUBJICHUA MEPEMCHHOT' O TOKa.
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Tpanchopmaropsl. Tlonmydyenue, nepegaya W pacmupeerncHUe SJIEKTPOIHEPTUU. DJIECKTPOMArHUTHOE
MmoJie Kak OCOOBIM BHJI MaTepHH. OJIGKTPOMAarHWTHBIE BOJIHBL. BuoOparop I'epma. OTKpBITHIHA
kosnebartenbHbIi KoHTYp. 300perenue paano A.C. [TomoBem. [Tonsitre o paguocssizu. [IpumeHenue
AJIEKTPOMArHUTHBIX BOJIH.

HpaKaneCRne 3aHATHSA

Pemenue 3amau o teme: «KonebarenbHblid KOHTYp. [lepeMeHHBIN TOK

Pemrenne 3aga4 110 TEMCE: «AKTHBHOE COIIPOTUBIICHHE. KOHI[CHC&TOp B LCIIKM INEPEMCHHOI'0 TOKaA.

Karymika B ienu nepeMeHHOro ToKa»
«Pacnpoctpanenue pannoBoiH. Pagnonokanus. CoBpeMeHHbIE CPECTBA CBA3M»
Pemenue 3a1a4 mo teme: «NEKTPOMArHUTHBIC KOJIEOAHUS M BOJIHBDY

Kountpoabnas padora Ne 4 «Kosiebanusi u BOJTHBD)

CamocrosiTesibHas padoTa
PabGora ¢ yueOHUKOM:

Bormpocsr st caMOKOHTpOJIS K maparpadam yueOHHKa;

Pa3o6patp 3aaun ¢ ATAIOHOM PELICHMUS;

Pemenue 3aau no teme «2J1€KTpOMarHuTHbIE KOJIEOAHU.
[ToaroroBka foknana: «Pu3nka U My3bIKa»

HccnenoBanue no teme: «IIpumenenue pezonanca u 6opb0a ¢ HUM»

BrinonHeHune ped)epaTa 110 TeME.
«BnusHue HNCKYCCTBCHHBIX U €CTCCTBCHHbBIX 3JICKTPOMAI'HUTHBIX KoJIcOaHUI Ha )KUBbBIC OpTraHU3MBbI»

«Maiikn @apajeit — co3naTesb yueHus: 00 3IEKTPOMArHUTHOM I10JIE»

10

Pazpea 5. «Onruka 22

18

Tema 5.1
I'eomeTpuueckas
ONTHKA

CKOpoOCTh pacnpoCTpaHEHHs CBETA. 3aKOHBI OTPaKEHUs U IpesomiieHus cera. [loHoe oTpakeHue.
JIunzel. ['na3 kak ontuyeckas cucrema. Onruyeckue npuOopsI.

JlaGopaTopHbie padoThI

Ne8 « OHpCI[CJ'ICHI/IC IMOKa3aTeyid IMPECJIOMJICHUA CTCKIIa»
Ne9 «OHpe,Z[CHCHI/IC I'1aBHOTO (bOKyCHOFO PaCCTOSIHUA U OIITHYECKOM CHIIBI JIUH3BI»

IIpakTHyeckne 3aHATHA
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«[Toctpoenue n300pakeHU 1aBaeMbIX JTHMH3AMK
«[Toctpoenue n300pakeHNi B TOHKHX JIMH3aX U 3€pKajie»

Tema 5.2. Boinosoie| Cogep:xanue: Vutepdepenus csera. KorepeHTHOCTh ¢BETOBBIX Jtydel. MHTEpdepeHnrs B TOHKUX 10
cBOiicTBa CBeTA rieHkax. [lonoce! paBHoii Tonmumabl. Konbna Hetorona. Mcnons3oBanue nHTEpPEpeHIINN B HAYKE U
texauke. udpakmus cBera. [udpakius Ha mend B MapauienbHbBIX nydax. JudpakuuonHas
pemerka. [lonsrue o rojorpadun. Ionspuzanus nonepeynsix BoiH. [lonspusanus ceera. J[BoitHoe
nyuyenpenomuenue. [lonspounsl. Jucnepeus csera .Buasl ciektpos. CriekTpbl ucyckanus. CIeKTpsl
noriomeHus. YiabTpaduoneroBoe u HHppakpacHoe nznydeHus. Pentrenosckue siyuu. x npupona u
CBOMCTBA.
JlaboparopHbie padoThI 1
Nel0 «OmnpeneneHue ITMHBI CBETOBOM BOJIHBI C IIOMOIIBIO TU(DPAKIIMOHHON PEIISTKI
IIpakTH4eckne 3aHATHA: 1
«IIIxana 3neKTpOMarHUTHBIX U3ITyYCHUI»
CamocTosiTeIbHAsI pa6oTa 10
Pabora ¢ yueOHUKOM:
Bomnpocsk! a1 caMOKOHTpoJIs K naparpagam yuyeOHHKa;
Pa3zo6patp 3amaun ¢ 3TalIOHOM pELLIEHUS.
PaboTta co cnpaBo4HbIMU TaOIMIIAMHU.
IToaroTOoBKAa AOKJIAJIOB.
«Audpakuus B HaLIEH KUZHI.
HccnenoBanue no teme:
«OnrTruyeckue SBICHUS B IPUPOAEH
«Habmonenue natepdepeHIny B TOHKUX TUICHKAX)
Pa3nes 6. OcHOBBI clelIHAJILHOM TEOPHH OTHOCUTEIbHOCTH 6
Tema 6.1. OcnoBbl | Conepxxanue: IHBapHaHTHOCTH MOZYJS CKOPOCTH cBeTa B Bakyyme. Ilocrynarel OiHImITENHA. 6
crenuaAJIbHOI [IpocTpancTBO M BpeMsl CIEUUANbHOM TEOPUM OTHOCUTENBHOCTU. CBSA3b MacChl M HSHEPrUU
Teopuu CBOOOJTHOM YaCTHIIBI. DHEPTHUS TTOKOSI.
OTHOCUTEJIbHOCTH
IIpakTH4eckue 3aHATHSA 2
Pemenue 3anau no teme: «OCHOBBI CHIELUAIBHON TEOPUHU OTHOCUTEIIBHOCTH
CamocrosiTesibHas padora 4
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ITonroroBka pedeparoB Ha Temy:
«Teopust OTHOCUTEIBLHOCTH
«Ku3np 1 TBOpuecTBO ANbOepTa DiHIITEITHA»

Paznen 7 «neMeHTBI KBAHTOBOM pU3nKN» 34
Tema 7.1. | Conep:xkanme: KanroBas runore3a Ilmanka. ®otonsl. Buemnwuii dorosnekrpudeckuii 3¢ dexr. 10
KBanroBasn Buytpennuit pororddexr. Tumnsl GoTOI1€MEHTOB.
OIITHKA IIpakTu4yeckue 3aHATHSA: )
Pemenue 3amau o reme: «KBanToBas ontuka (3 9)
«/laBnenue cpeta. XumMmuueckoe JelcTeue ceray (2 4)
Tema 7.2. ®uszuka | Conep:xanue: Pa3BuTue B3IVISII0B HA CTPOCHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTpax 4
aToma Bojiopoaa. Saepnas moxens atoma. OmbiTel D. Pesepdopma. Moaens atoma Bogopona mno bopy.
KBanToBbie
Tema 7.3 ®usuka | Cogep:kanme: EcrtecTBeHHas paJloOaKTHUBHOCTh. 3aKOH paguoakTHBHOro pacnaaa. CrocoObl 20
aTOMHOIO siApa HAOMIOJIEHUSI U perucTpanuu 3apsbkeHHbIX yacTtull. J¢ddexr BaBuinoBa — UYepenkoa. CtpoeHue
aTOMHOTO spa. Jledhekt Macchl, SHEPrus CBSI3U U YCTOMUMBOCTh ATOMHBIX sifiep. SliepHble peakiuu.
UckyccTBenHass paauoakTuBHOCTh. [leneHune Tspkenblx siaep.  LlemHas  saepHas — peakums.
Vinpasnsemas nenHas peakuus. fnepHbil peakrop. [lonmydeHue paanOakTHBHBIX M30TOIOB M MX
npuMeHeHue. buonornyeckoe neiicTBUE paAMOaKTUBHBIX U3JTy4eHUN. DIeMEHTapHbIE YaCTHUIIbI.
IIpakTHYeckue 3aHATHSA: 8
Pemenune 3ama4 no reme: «3akoHbI paAMOaKTUBHOrO pacnazna. [lepuon pacnaga»
Pemenue 3anaq no reme: «3otonen
«buonoruyeckoe AeCTBUE paAMOAKTUBHBIX U3ITyUYEHUIN
Pemenue 3anay no teme: «SlnepHble peakium»
Pemenue 3aau no teme: « JHEpreTUUECKUN BBIXOJ SIIEPHBIX peakuui» (24)
Pemenue 3amau no teme «dPu3nka aToMa ¥ aTOMHOTO sijipay (24)
KonTpoubnas padora NeS «JjieMeHTBbI KBAHTOBOM (PU3HKN» 1
CamocrosiTeibHas padora 16

PaboTa ¢ yueOHHKOM:
Bormpocsl nist camokoHTposisi K maparpadaM ydeOHUKa;

P8.306paTL 3ala4yu C 3TAJIOHOM PCHICHUS.

PaGora co CIIpaBOYHBIMU Ta6J'II/II_IaMI/I.
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IToaroroBka fokaaaa

«buorpadus Dpuecra Pesepdopra»

«Hunbc bop — oauH U3 co3narerneii COBpeMEHHOW (DU3UKH
HccnenoBaHue 1o Teme:

«KBaHTBI 1 aTOMBI»

«UepHOOBUIbCKAS TPATeIUs»

Iloaroroska pedepaTon

«[Ipumenenue porordexTa B MEAULTHEN
«Makc Ilnank. JImuHas >Ku3Hb»

HUTOIO:

252

JUnst XapaKTepUCTHKH YPOBHS OCBOSHMS y4eOHOTO MaTepHaia HCIOIb3yIOTCs CIEAyIoIue 0003HaYEeHUS:

1. - osnakomumenvuoili (y3HABaHUE paHee U3YUYEHHBIX 00BEKTOB, CBOMCTB);
2. - penpodykmueHblil (BBIMIOJHCHHE JACSITSILHOCTH IO 00pa3ily, MHCTPYKIIMH UJIH TT0J] PyKOBOJCTBOM)
3 .npooykmuenwiii(TIIAaHKPOBAHHUE U CAMOCTOSTENILHOE BBIIOJIHEHHUE JIEATEIBHOCTH, PelleHre MTPOOJEMHBIX 3a/1a
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1. IPUMEPHBIE TEMbI PE®EPATOB (JOKJIAJOB)
N UHANBUAYAJIBHBIX ITPOEKTOB

Anexcangap I'puropreBud CTONIETOB — pYyCCKUil (hU3HK.

Anexcanap CrenanoBud [1ornoB — pycckuil yueHslid, n300peTaTenb pajauo.
AJbTepHAaTUBHASI SHEPIEeTHKA.

AKyCTHYECKHE CBOMCTBA MOJIYIIPOBOJHUKOB.

AHnnipe Mapu Amniep — OCHOBOIOJIOKHUK 3JIEKTPOJUHAMUKH.
ACHUHXPOHHBIN JBUTATENb..

AtomHas ¢usuka. M3otomsl. [IppumeHenne painoakTUBHBIX HM30TOIOB.
beckoHTakTHBIE METO/BI KOHTPOJIS TEMIIEPATYPBHI.

bunossspHbIE TPaH3UCTOPHI.

Bopuc CemenoBuu SIko6u — (u3MK U U300peTaTENb.

Bennuaiimme OTKpbITHS QU3HKH.

Bugpl snekTpudeckux paspsioB. DIEKTpUUYECKHE pa3psabl Ha CIIyKOe yeloBeKa.
Bnusinue nedexToB Ha ¢puzNUECKUE CBOMCTBA KPHUCTAJLIOB.

lNanuneo 'anuieil — ocHOBATEIb TOUHOTO €CTECTBO3HAHUS.

['onorpacdus u ee npuMeHeHHeE.

JIBrKeHHe Tena NepeMEHHOM MacChl.

Judpaxius B Hallled >KU3HMU.

JKunkue kpucrauisl.

3akonsl Kupxroga as1st 21eKTpUIecKoi IeTH.

3aKOHBI COXPAHEHUSI B MEXAHHUKE.

3HaueHue OTKpbITUH [ 'ammies.

Hrops BacunbeBuu KypuatoB — Qu3uK, opraHu3atop aTOMHON HAYKH U TEXHUKH.
Hcaax Hpl0TOH — co3faTenb KIacCU4ecKord (PU3UKH.

Hcrionbs30BaHKE 3JEKTPOIHEPTUU B TPAHCIIOPTE.

Knaccudukanus u xapakTepUCTUKU IEMEHTAPHBIX YaCTHUIL.
KoHcTpyKIIMOHHas MPOYHOCTh MaTEPHUAIIA U €€ CBA3b CO  CTPYKTYpPOIl.
KoHcTpyknus m BH[BI JIA3€pPOB.

KpunosnexkrpoHuka (MUKpPOIIEKTPOHUKA U XOJION).

JlazepHble TEXHOJIOTUN U UX HCIIOJIb30BaHUE.

Jleonapao na Bunun — ydeHslii 1 n300peTarens.

MarnuTHble HU3MepeHHs (TPUHIMIIBI TOCTPOEHUS NPHOOPOB, CHOCOOBI H3MEPEHHsS MarHUTHOTO
MOTOKA, MATHUTHON MHIYKLIUH).

Maiikn @apaneit — co3aarenb yaeHus: 00 AIEKTPOMAarHUTHOM  TIOJIE.

Makc [Lnask.

Meron MedeHBIX aTOMOB.

MeTtop1 HaOJIOIEHUS M pErUCTpalK PaAMOAKTUBHBIX U3TyYEeHUN U YacTHLL.
MeTto1b1 OnIpeieneHns III0THOCTH.

Muxaun BacuibeBruy JIOMOHOCOB — y4E€HBIN  3HUMKIIOIEANCT.

Mopnenu atoma. OmnbiT Pesepdopaa.

MoueKynsIpHO-KUHETUYECKAss TEOPHUsS HJICANIbHBIX ra30B.

MonHus — ra30BbId pa3psia B IPUPOIHBIX YCIOBUSX.

HanorexHonoruss — MeXIUCHUIUIMHApHAs 001acTh (GyHIAaMEHTAJIbHON M MPUKIAJAHON HAyKU U
TEXHUKH.

Hukona Tecna: )kxu3Hb 1 HEOOBIYAMHBIC OTKPBITHS.



Hunwsc Bop — oaun U3 co3narteneii CoBpeMeHHON (PHU3UKH.
OO6mbscHeHne (OTOCUHTE3A C TOUKU 3pEHHUsT PUUKU.
OnTryeckue ABJIECHUS B IPUPO/IE.

OTKpBITHE ¥ IPUMEHEHUE BBICOKOTEMIIEPATYPHOM CBEPXIIPOBOAMMOCTH.
[lepeMeHHBIN AIEKTPUUECKUNA TOK M €T0 MPUMEHEHHUE.

[Tnazma — 4yeTBEpTOE COCTOSIHUE BEIIECTBA.
ITosrynnpoBOIHUKOBBIE TaTYUKHU TEMIIEPATYPBI.

[TpuMeHeHne KUIKUX KPUCTAJUIOB B IIPOMBIIIEHHOCTH.
IIpuMeHeHne ANEPHBIX PEAKTOPOB.

[Tpupona ¢eppomarneTusma.

[TpoGiieMbl 3KOJIOTUH, CBSI3aHHBIE C UCIOIb30BAHUEM TEIUIOBBIX ~ MAILUH.
ITpon3BoaCTBO, IIEpeiadya U UCIOJIb30BaHUE 3JIEKTPOIHEPTUH.
[Tre303nexTpuueckuii 3 ekt ero npuMeHeHue.

Pa3BuTHe cpelCcTB CBA3M U paguo.

PeakTuBHBIE 1BUTATEIN U OCHOBBI pa0OThI TEIUIOBOW MAIIIHMHBI.
PenukroBoe u3nydeHue.

Pentrenosckue nyun. Mcropus otkpsitus. IIpumenenue.
Poxnenue u 3BOIIOLMS 3BE3A.

Ponp K. O. [lnonkoBckoro B pa3BUTUN KOCMOHABTUKH.

CBer — 2JIeKTpOMarHuTHasi BOJIHA..

Cunel TpeHuUs.

CoBpeMeHHas CIyTHUKOBAs CBA3b.

CoBpeMeHHas (puznyeckas KapTUHA MHpa.

CoBpeMeHHbIE CPECTBA CBSI3U.

Tpancpopmaropsl.

VabpTpa3Byk (moigyyeHUe, CBONCTBA, IPUMEHEHHUE).
VYrpaBiusieMblii TEPMOSIECPHBIN CHHTES.

Yckopurenu 3apspKEHHBIX YaCTHIL.

®u3uKa U My3bIKa.

Oduznyeckue CBONCTBA aTMOCHEPHI.

DOTOIIEMEHTHI.

®otoadpext. [Ipumenenue sapnenus Gotordpdexra.

Xanc Kpuctnan Opcres — OCHOBOIOJIOKHUK  JIEKTPOMAarHETU3Ma.
[IIkana 371eKTPOMAarHUTHBIX BOJIH.

Dkojnoruyeckue npoOaemMbl 1 BO3SMOKHBIE ITYTH UX PEILIECHUSI.
DneKTpOHHas TPOBOAUMOCTh METaNIoB. CBEPXIIPOBOAMMOCTb.
Omunuit XpuctuaHoud JIeHI — pycckuil (U3HK.

4. YCJI0BUS PEAJIM3AIIMU YYEBHOI'O ITPEJIMETA

4.1. TpeboBaHMsA K MUHUMAJILHOMY MaTepHAJIbHO-TEXHHYECKOMY o0ecneyeHH 0
OcBoenue mporpaMmbl yueOHOro mpeamera «Du3nka» MPOXOJUT B YI€OHOM KaOMHETE, B KOTOPOM

UMeeTCsl CBOOOJHBIM J0cTynm B MHTEpHET BO BpeMs ydeOHOIO 3aHATHS W B IEPUOJ BHEYYCOHOU
NeATeTLHOCTH oOywaromuxcsi. B cocrtaB kaOuHera (U3MKH BXOIUT JIaOOpaHTCKash KOMHAaTa.
[Tomemenne kaOuHeta (U3MKK yAOBIETBOpseT TpeboBaHusM CaHUTAPHO-MHIEMHOIOTHICCKUX
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OpaBWJI M HOPMATHBOB M OCHAIEHO THUIOBBEIM OOOPYJIOBaHHWEM, YKa3aHHBIM B HACTOSIIHX
TpeOOBaHUAX, B TOM 4YHCIE CIEIHATU3UPOBAHHON YyueOHOH MeOenpl0 M CpeacTBaMu OOYyYeHHS,
JIOCTaTOYHBIMH IS BBIIIOJIHEHUsSI TPEOOBAHUU K YPOBHIO MOATOTOBKH OOydaromuxcs. B kabunere
uMeeTcsl MyJIbTUMeNnitHOe o0OopymoBaHue. B cocTaB y4eOHO-METONMYECKOTO W MaTepHaIbHO-
TEXHUYECKOT0 00ecreueHus MporpaMMbl yueOHoro npeamera «Dus3nka» BXOAAT:

* aBTOMaTU3HMPOBAHHOE paboyee MECTO MPEeno1aBaTess;

* HarJIsIIHBIC TOCOOMS (KOMIUIEKThI YICOHBIX TaOJIHII, TIaKaTh),

* UTHQOPMAIIMOHHO-KOMMYHHUKATHUBHBIE CPEJICTBA;

* TEXHUYECKHE CPe/ICTBA O0yUEHUS;

* IEMOHCTPAIIMOHHOE 000pya0BaHKe (00IIero Ha3HAUCHUS U TeMAaTHIECKUE HA0OPHI);

* taboparopHoe o0opynoBaHue (00IIero Ha3HAYCHHS U TEMATHYECKHE HAOOPHI);

* CTaTUYECKHE, TUHAMHYECKHE, JEMOHCTPAIMOHHBIE M Pa3JaTOYHBIC MOJICIIH;

* BCIIOMOTaTeNIbHOE 000py/I0BaHNE;

* KOMIUIEKT TEXHUYECKON JOKYMEHTAIIMH, B TOM YHCIIE TacClopTa Ha CPeACTBa O0yUYEHUS, HHCTPYKIIUU
M0 UX HCIIOJNb30BAHUIO U TEXHHUKE 0€30MacCHOCTH;

* yueOHHKH, YyueOHO-MeToguueckue KoMmIiuiekTsl (YMK), yueOHble mocoOusi, CIpPaBOYHUKH,
METOMYECKHEe pPa3padOTKU, HayyHas W HAYYHO-TIOMYJISIpHAs JIUTEpaTypa €CTeCTBEHHO-HAYYHOIO
CoOJIepKaHusl, 00ECIICUNBAOIINE OCBOCHUE YICOHOW MTUCIUIUIMHBI «DH3MKa», PeKOMEHIOBAaHHBIC WIIH
JOIMYIICHHBIC IS WCIOJB30BAaHUS B TMPOPECCHOHAIBHBIX 00pa30BATEIbHBIX OpraHU3AIUsX,
peanu3ymux 00pa3oBaTeIbHyI0 IPOrpaMMy CpeaHero o0mero oOpa3oBaHus B Mpeleiax OCBOCHHUS
OIIOII CIIO Ha 6a3e 0CHOBHOTO 00111eT0 00pa30BaHUsI.

CTyneHTbl HMMEIOT BO3MOXKHOCTH JOCTyNa K OJJIEKTPOHHBIM Y4YeOHBIM MarepHuaiaM 1o (QHU3HUKe,
UMEIOLIUMCS B CBOOOIHOM JIO0CTyIE B ceTu MHTepHET (37EKTPOHHBIM KHUTaM, IPAaKTUKyMaM, TeCTaMm,
matepuanam EI'D u np.).
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4.2. UapopmanmnonHoe odecnevyeHne 00ydeHust

1) ®wusuka. 10 kinacc. ba3oBeiii ypoBeHb: yueOHuk ABTop(bl): ['eHaenmureitn J1.3./
BbynaroBa A.A./ KopuunbeB U.H./ Komkuna A.B.

2) ®wuswka. 11 xiacc. ba3oBelit ypoBeHb: yueOHUK ABTOP(bI): [ eHIeHIITeHH
JI.D. / bynaroa A.A. / Kopaunses M.H. / Komkuna A.B.

3) ®usuka. 10 knacc. bazoBblit u yrayoneHHbIld ypoBHH: y4eOHHK B 2 4. Y. 1

4) Asrop(sl): I'enaenmreiin JI.D. / Bynarosa A.A. / Kopuuise N.H. / Komkuna A.B.

5) ®wusuka. 10 xiacc. ba3oBblii U yriryOieHHbIH ypoBHU: y4eOHUK B 2 4. Y. 2
Astop(bl): I'enpenrureiin JI.D. / bynatoBa A.A. / Kopuunses 1.H. / Komkuna A.B.

6) dwuswmka. 11 xiacc. ba3oBblii u yrinyOiaeHHbIH ypoBHU: yueOHUK B 2 4. Y. 1

7) Astop(b): I'engenmreiin JI1.D. / Bymaroa A.A. / Kopuunses U.H. / Komkuna A.B.

8) ®wusuka. 11 xiacc. ba3oBblii U yriryOneHHbIH ypoBHU: y4eOHUK B 2 4. Y. 2

9) Asrop(b): I'engenmreiin JI1.D. / Bymaroa A.A. / Kopuunses U.H. / Komkuna A.B.

10) l'ennenmreiin J1.3., bynaroBa A.A., Kopuuibses U.H., Komkuna A.B. ®@usuka. 11 kiacc.
ba3oBblit 1 yrinyOiaeHHbINH ypOBHH. 3a1la4HUK: y4eOHO-METOINYECKOE TOcoOue

11) l'ennenmrreiin J1.3., bynaroa A.A., Kopuuises U.H., Komkuna A.B. ®usuka. 10 kiacc.
bazoBelii ¥ yriayOseHHbIN YpOBHU. 3ala4HHUK.

12) Msikumres I'.51. @usuka. Yue6. st 10 k. /T.5. Mskumies, b.b. Byxosues, H.H. Corckuii. 20-¢
3. — M.: Ilpocsemienue, 2011. — 399c.

13) Msikumres I'.51. ®usuka. Yue6.mist 10 k. /T'.5. Mskumes, b.b. bByxosnes, H.H. Corckuii. 16-¢
3. — M.: Ilpocsemnienue, 2007. — 366¢.

14) MsikumieB I'.51. ®usuka. Yueo. st 11 wi. /T.5. Mskumes, b.b. byxosues.- 20-e uzn. — M.:
IIpocsemenue, 2011. — 381c.

15) MsikumieB I'.51. ®usuka. Yueb. st 11 wi. /T.5. Mskumes, b.b. Byxosues.- 16-e uzn. — M.:
[Ipocsemenue, 2007. — 381c.

16) Jlorunenko O. B. ®wusuka: yueOnuk / O.B. JlorBunenko. — Mocksa :KuoPyc, 2019. —
341 c. - (CIIO).

17) Kypc ¢usuku ¢ npuMepamu pereHus 3aaad B 2-x Tomax. Tom 1 : yue6nuk / T.U. Tpodumosa,
A.B. ®upcoB. — Mocksa :KnoPyc, 2020. — 577 ¢. — J{ns CI1IO

18) Kypc ¢wusuku ¢ npumepamu peimreHus 3agad: B 2 T. T. 2 yueonuk / T.U. Tpodumona
A.B. ®upcos. — Mocksa :KnoPyc, 2020. — 378 ¢

JONOJIHUTEJIBHBIE UCTOYHUKUH:
JlonoJiHMTeIbHAS JIUTepaTypa.

1) Benoycos B. B. ®usuka. Dunuknonenus/ B. B. benoycos. — M.: Mup kuuru, 2007. — 192 c.
(CoBp. HIK. SHIUKIIOMETUA).

2) bproxanoB A. B. TonkoBslit pusndeckuii cinoBaps. OcHoBHBIE TepMuHBL: OK0510 3600 Tep. / A.
B. bproxanos u ap.— 2-e u3n., ucnp. — M.: 1988. —232 c.

3) BombOenmeiin B. C. Coophuk 3a71a4 mo obmiemy kypey ¢usuku / B. C. BonsoeHmreiH. —
Uzn. 3-e, uctp. u gom. — CII6.: Ku. mup, 2004. — 328 c. (11 3k3.)

4) T'maaxosa P. A. COOpHHK 3a/1a4 ¥ BOIIPOCOB 10 (u3nke: Yued.mocooue s yu-csl 3a09HbBIX
CCY3/P. A. I'maaxosa, H. U. KyTsutoBckas. — M.: Beicn. mik., 1986. — 320 c.

5) Kabapaun O. ®@. ®dusuka: CripaBounbie MaTepHaibl. Yuebd.moco0. / O. ®. Kabapaun. — 2-¢
u31., nepepad. u gom. — M.: [Ipocemenue, 1988. — 367 c.

6) Kacesnos B. A. ®usuka. 10 knacce: bazossriii ypoens / B. A. KacestHoB. — M.: lIpoda, 2007. —
286 c. (15 9K3.)

7) Kacesnos B. A. ®usuka. 11 knacce: bazossriii ypoens / B. A. KacestHoB. — M.: lIpoda, 2007. —
412 c. (15 3k3.)

8) PoimkeBuu A. I1. ®usuka: 3agaunuk. 10-11 xi1.: [Tocobue miast 06mieoop. yup. / A. I1.
PeivmkeBuu. — 12-e uza., crep. — M.: [Ipoda, 2008. — 188 ¢. (3 3k3.) + crapoe uznanue 35 3K3.

24


http://lbz.ru/books/760/9653/
http://lbz.ru/authors/195/9580/
http://lbz.ru/authors/193/9582/
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http://lbz.ru/authors/201/9584/
http://lbz.ru/books/761/9590/
http://lbz.ru/authors/195/9580/
http://lbz.ru/authors/193/9582/
http://lbz.ru/authors/201/9583/
http://lbz.ru/authors/201/9584/

9) Tpodumosa T. 1. Kparkwuii kypc ¢pusuku: Yuedbnoe mocodue / T. Y. Tpodumonsa. — 6-¢ us.,
crep. — M.: Beicm. mik., 2007. — 352 c. (21 3k3.)

10) lTuos B.®. Tetpans mis 1abopaTopHbIx padoT mo ¢usuke. s 10 kiracca. [Ipocsemenue.
2012.

11) unos B.®. Terpans mist 1abopaTopHbIx padot mo ¢usuke. s 11 kimacca. [Ipocsemenue.
2012.

12) SIBopckuii b. M. CripaBouHO€ PYKOBOZCTBO 10 (PU3UKE IS MOCTymaromux B BY3s1 u
camooOpazoBanus / b. M. SIBopckuii, Cene3nés FO. A. — 3-e u3n., ucnp. — M.: Hayka, 1984. —
383 c.

Komnakr-auck (CD):
VI cTOYHMKHY TOKA B 3JIEKTPUYECKOM LIETIH.

MarnuTHO€ nose.

IToCTOSHHBIN JIEKTPUUYECKUH TOK.
DIIEKTPUUECKUE SIBJICHUSI.

DJIEKTPUUECKUI TOK.

DIIEKTPUUYECKHUI TOK B METAJIAX M JKUJIKOCTSX.
DIIEKTPUUECKHI TOK B TOTYIPOBOIHUKAX.
DJIeKTpOMarHuTHasE WHTYKITHSI.

©ooN R wdPE

DIIeKTPOCTaTHKA.

[HEN
o

. DIeKTpocTaTUYeCcKoe MoJIe.

ITnakarel 1 Ta0JAMIBI.
[TpaBuna TexHUKH 6€30IaCHOCTH JJIs KaOuHeTa (PU3HKH.
ONeKTpoIMHAMHUKA.
DIIeKTpOCTaTHKA.
OnTuka (pa3naTouHble TaOIUIBI Ha 2-X JKcTax 15 7K3.).
Bytsipus I1. A. DneKTpoTEXHUKA U AJIEKTPOHUKA.
OCHOBBI 2JIEKTPOTEXHUKHU.

o gk whE

YueGHO-MeTOIMYECKAsI JIUTEepaTypa:

1) Bounkos B.A. IToypounsie pa3zpabotku mmo ¢usuke: 11xi1. — M.: BAKO, 2008. — 464c.

2) Bounko B.A. YHuBepcanbHble oypo4Hbie pa3paborku mo ¢usuke: 10x1. — M.: BAKO, 2008.
—400c.

3) Hyaunosa O. B. ®usuka B cxemax, TepmuHax u Tabnunax / O. B. dynunosa. — U3g. 3-e. —
Pocros u/[1: ®enukc, 2015. — 93 c¢. — (bubnuoTeka mkoIbHUKA)

4) TlpuMmepHbIe OWICTHI U OTBETHI MO (PHU3UKE VIS MOJrOTOBKU K YCTHOM UTOTOBOM aTTECTAIlNU
BBITTYCKHUKOB 11 kaccoB /aBT.-coct. 0. . uk u np. — M.: JIpoda, 2008. — 141 c.

5) ®wuzmka. 7-11k1.: pa3zBépHYTOE TEMaTHYECKOE IUTaHUpOBaHue/ aBT.-cocT. ['.I". Temokoaa.
Bonarorpanx: Yuurens, 2008. — 103c.

6) ®wuzwmka. 10 xnacc: noypounsle 1iaHsl o yueOHnky B.A. KacbsiHoBa, 1 momyroane/ aBT.-cocT.
B.A. llleBuoB. — Bonrorpaa: Yuurens, 2008. —271c.

7) ®wuzwmka. 10 xnacc: moypo4Hsle ruianbl mo yueOHuky B.A. KacbsHoBa, 2 momyroane/ aBT.-cocT.
B.T. Ocbkkuna. — Boarorpan: Yuurens, 2008. — 188c.

8) ®dwuzmka. 11 xiacc: moypounsle 1iaHsl o yueOHuky B.A. KacbsiHoBa, 2 momyroane/ aBT.-coCT.
A.T'. TlaxomoB. — Bonrorpaa: Yuurens, 2008. — 238c.

9) + 20 Ha3BaHUWI HAYYHO-TIOMYJISIPHOM JTUTEPATYPHI IO (PUBHUKE.

NHTEPHET-PECYPCBHI:

https://videouroki.net/ - O6pa3oBarenbHslii TopTan Bumeo ypokwu;
https://infourok.ru — O6pa3oBatenbHbIi moptan MHPOYpoK;

25


https://videouroki.net/
https://infourok.ru/

http://1bz.ru/books/700/ - caiit U3gatenscrBa « BHHOMY;

www.fcior.edu.Ru (denepanbHbiii eHTp HHHOPMALMOHHO-00pa30BaTEIBLHBIX PECYPCOB);

www.dic.academic.ru (Axamemuk.CiaoBapy 1 SHIIUKIONEINH);.

www.booksgid.com (BooksGid DiexTponnas OMOIHOTEKA);

www. globalteka. ru® (I'mo6anrteka. ['mobGanbHast OMOIMOTEKA HAYYHBIX PECYPCOB;
www.window.edu.ru (ExuHoe okHO J0CTyIa K 00pa3oBaTeabHBIM pecypcam);
www.st-books.ru (Jlyumas yueOHast mutepatypa);

www.school.edu.ru (Poccuiickuii 06pa3oBareabHbIil TOPTaI.JlOCTYITHOCTD, Ka4eCTBO, 3D (HEKTUBHOCTH);
Www.book.ru (DrekTpornas OGHOIMOTEUYHAS CHCTEMA);

www.alleng.ru/edu/phys.htm (O6pazoBarenbubie pecypcsl MHTepHeTa —Du3nka);
www.school-collection.edu.ru (Exunas KoIeKIus M poBbiXx 00pa3oBaTeIbHBIX PECYPCOB);
https://fiz.1september.ru (yueoHo-MeToauueckas razera «Dusukar);

www.n-t.ru/nl/fz (HoGesneBckue staypeats o Gpusuke);

www.nuclphys.sinp.msu.ru (Saepuast pusuka B UatepHeTe);

www.college.ru/fizika (IToaxroroska x EI'D);

https://sdamgia.ru/(TToaroroska x ET'D);

www.kvant.mccme.ru (Hay4HO-IOIMyJIIpHbINA (PU3HKO-MaTeMaTHIECKHUH KypHan «KBaHT»);
www.yos.ru/natural-sciences/html (ectecTBeHHO-HAaY4YHBIN KypHAT 111 MOT0AeKH «I1yTh
B HAYKYy».
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S.KOHTPOJIb 1 OHEHKA PE3YJIbTATOB OCBOEHMUAA
YYEBHOI'O IPEIMETA «®U3UKA»

KoHTpoib W oOmeHKa pe3yabTaTOB OCBOCHMsI Y4eOHOro IpeaMeTa OCYLIeCTBISEeTCs
npernojaBaTesieM B IPOLECCE IMPOBEACHUS IPAKTUYECKUMX U Ja0OpaTOPHBIX 3aHATHUN, YCTHBIX U
INUCbMEHHBIX OIPOCOB, TECTUPOBAHMUHU, A TAK)XKE BBINOJHEHHUS OOYYalOLMMMCA WHAWBUIYAJIbHBIX

3aJJaHUi, IPOEKTOB, UCCIIEA0BAHUI

PesyabTaThl 00yueHus
(ocBOEHHBbIE YMEHMSI, YCBOCHHbIE 3HAHMS)

@DopMbI U METOAbI KOHTPOJISI M
OlIeHKH pe3YJIbTATOB 00y4eHHus!

YMmenuns:

OTNHUCBHIBaTh M OOBICHATh (PU3NUYECKHE SBIICHUS W CBOMCTBA
TeJI: ABKEHHE HEOECHBIX TEJ; CBOMCTBA ra3oB, JKHUJIKOCTEH,
TBEPABIX TEJ; BOJIHOBBIE CBOWMCTBAa CBETa, M3JIy4YCHUE U
MOTJIONICHHE CBeTa, POTOIPPEKT;

npakTu4eckas padbora,
TECTHUPOBAHUE, KOHTPOJIbHAS
pabora

OTJINYATh TMIOTE3bl OT HAY4YHBIX TEOPUM; JEJIaTh BBIBOJBI HA
OCHOBE JKCIEPUMEHTAIbHBIX [aHHBIX; IPUMEPBI, KOTOPBIC
MIOKA3bIBAIOT, YTO HAOIIOACHUS U OMBITHI SIBJISIFOTCSI OCHOBOU
JUIs  BBIABMDKEHUS TEOpHi; 4YTo (u3nyeckas Teopus
0OBSICHAET U3BECTHBIC SIBJICHUS IPUPOBI M HAYYHBIE (PAKTHI;

npakTHyeckas padora,
TECTUPOBAHUE

MPUBOJIUTh ~ MPUMEPHI  MPAKTUYECKOTO  HUCIOJIb30BaHUS
(GU3HMYECKUX 3HAHMI: 3aKOHOB MEXaHHWKH, SJIECKTPOIMHAMHUKU
B DHEPIeTHKE; 3JEKTPOMArHUTHBIX M3JIYYEHHUH JJIs pa3BUTHUS
TEJICKOMMYHUKAIMK, KBAaHTOBOW (HM3WMKK B  CO3JMaHHUU
SIIEPHOM SHEPTeTUKY;

npakTHyeckas padora,
KOHTpOJIbHas paboTa,
(bpoHTANIBHBII OTIPOC

BOCIIDUHMMATh M HA OCHOBE IIOJYYEHHBIX 3HAaHHUU
CaMOCTOSITENIHO OLIEHUBATh MH(POPMALIUIO, COACPIKAIILYIOCS B
coobmenusix CMMU, UHrepHeTe, Hay4YHO-TOMYJISPHBIX
CTaThsX;

npakTHyeckas padora,
YCTHBIN OIIPOC

oOecrieyeHrne 0€30MaCHOCTH JKU3HEAEATEIIbHOCTH B Ipoliecce
WCIIOJIb30BAaHUS TPAHCIOPTHBIX CPEACTB, SJIEKTPONPHUOOPOB,
CPEACTB Paauo U TEIECKOMMYHMKALMOHHOM CBS3U; OLIEHKHU
BJIUSIHUA Ha OpraHW3M 4YeJoBeKa M JAPYrue OpraHu3Mbl

YCTHBIN OIIPOC

3arps3HEHUs OKpY’KaroIeu Cpenpbl; palMoOHANBHOTO
MIPUPOJIOTIONB30BAHMS M OXPaHbl OKPYKAIOIIECH CPEIbI.
3HaHus:

CMBICJI TIOHSATUH: (U3UUECKOE SBJIEHHWE, TUIIOTE3a, 3aKOH,
TEOpHsi, BEUIECTBO, B3aMMOJIEUCTBHE, SJIEKTPUUECKOE IIOJIE,
BOJIHA, ATOM.

TECTUPOBAHUE, KOHTPOJIbHAS
paborta, yCTHBIH onpoc

CMBICIT (PU3NYECKUX BEIMYMH: CKOPOCTb, YCKOPEHHUE, Macca,
cwia, UMIOynsc, paloTa,  dHeprus,  TeMmmepaTypa,
IIEKTPUYECKUH 3apsil.

MpaKTU4YecKre padoThl,
KOHTpOJbHas paboTa

CMBICJI CbI/ISI/I‘IeCKI/IX 3aKOHOB: BCEMHUPHOI'O TATOTCHUA,
COXPAaHCHUA SHECPruu, COXpPAaHCHHUC IJICKTPHUYCCKOI'O 3apsnaa,
TEPMOANHAMHKH, BHCKTpOMaFHHTHOfI HHIAYKIHWH,

doroaddekra;

MpaKkTU4ecKue paboThl,
KOHTpOJIbHAast paboTa

BKJIaJ] POCCHUHCKHX U 3apyOeKHBIX YYEHBIX OKa3aBLIMX
HauOoJIbIIIee BIUSIHUE HA Pa3BUTHE (DU3UKU.

Pedepatsl, noxnansl,
(GpOoHTATBHBIN OIPOC
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