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HNOACHUTEJBbHASA 3AIINCKA

[Tporpamma o6meoOpa3oBaTenbHON y4eOHOW aucHUIIuHbl «Du3nkay mnpenHazHaveHa
Uit u3ydeHus (QU3MKU B MPOo(ecCHOHANBHBIX O00pa30BaTENbHBIX OPraHU3AIMIX CPEIHEro
npodecCHOHABFHOTO 00pa30BaHMs, PEATU3YIOMMX O00pa30BaTEIBHYI0 MPOTPaMMy CPETHETO
oOuiero o0pa3oBaHUs B IMpejesiax OCBOCHHsSI OCHOBHOM Mpo(ecCHOHAIBHOM 00pa3oBaTeIbHON
nporpammbl CITIO (OITIOIT CIIO) na 6a3e OCHOBHOro 00mIEro 0Opa3oBaHHs MPU MOJATOTOBKE
KBATH(UIIMPOBAHHBIX paboumx, ciayxkammx mo mnpodeccun  08.01.24 Macrep cromsipHO-
TUIOTHUYHBIX, TAPKETHBIX U CTEKOJIBHBIX PaboT.

[Iporpamma paspaborana Ha ocHoBe TpeboBanuit ®I'OC cpennero odIero oopa3oBaHus,
NPEIbABISIEMBIX K CTPYKTYpE, COJACPKAHMUIO U PE3yJIbTaTaM OCBOCHHS Y4€OHON JMCHUIUIMHBI
«®Du3nKa», B COOTBETCTBUM ¢ PexoMeHIanusMu 1o opraHu3aluy NoJydeHHs] CpeHero o0Iiero
00pa3oBaHUs B IpeJiesiax OCBOCHHUS 00pa30BaTEIbHBIX IPOrPaAMM CPEIHETO MPOPECCHOHATHLHOTO
oOpa3oBaHusi Ha 0a3e OCHOBHOro o0miero obOpazoBanus ¢ yderom IlpumepHON OCHOBHOM
00pa30BaTeNbHON MPOrpaMMbI  CpPEeIHEro oO0Imero o0pa3oBaHUs, OJOOPEHHOW peIICHUEM
denepanbHOro yueOHO-METOAMYECKOTO 00BEIMHEHHs TI0 00IIeMy 00pa3oBaHUIO (IIPOTOKON OT
28 uronst 2016 1. No2/16-3), B o6beme 172 gacos.

Copepxanue nmporpaMmbl «OU3MKay HAMPABICHO HA JOCTHKEHUE CICAYIOIIUX Yyeell:

® OCBOCHHE 3HaHWI 0 PyHIaMEHTATBHBIX (PU3NYECKUX 3aKOHAX U MPUHIIHIAX, JISKAIINX B

OCHOBE COBPEMEHHOH (pr3muecKoi KapTUHBI MUPA; HAan0OJIee BaXKHBIX OTKPBITUSIX B

obnactu (hU3HMKH, OKA3aBIIUX OIMpeAeAIoniee BIUsIHNE Ha Pa3BUTHE TEXHUKH U

TEXHOJIOTUH; METOJIaX HAYYHOTO ITO3HAHUS IIPHPOJIBI;

® OBJaJICHUE YMEHUSMHU ITPOBOJAUTH HAOIIOICHNUS, TNIAHUPOBATh U BBIIOJIHSITh
9KCIIEPUMEHTEHI, BBIJIBUTATh TUIIOTE3BI Ml CTPOUTH MOJICIH, TPUMCHSITH ITOJTy4CHHBIC
3HAaHUA 10 PU3UKe 11 00BACHEHUS pa3HOOOpa3HbIX (PM3MUECKUX SIBJICHUN U CBOWCTB

BEIIECTB; MPAKTUIECKU MCIIOJIb30BaTh (PU3MUECKUE 3HAHUS; OLIEHUBATH JOCTOBEPHOCTD

€CTECTBEHHO-HAYYHOU WH(OpMAIINU;

e pa3BHUTHE MTO3HABATEIbHBIX HHTEPECOB, MHTEIIEKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEH

B TIpoIiecce MPUOOPETEHNS 3HAHUIN U YMEHHH 110 (PU3HKE C MCIIOIb30BAaHHEM Pa3IIMIHBIX

HMCTOYHUKOB HHGOPMAIIUN M COBPEMEHHBIX HH()OPMAIIMOHHBIX TEXHOJIOTH;

® BOCINHUTaHHE YOSKJIECHHOCTH B BO3MOXXHOCTH ITO3HAHHS 3aKOHOB MTPHUPO/IHI,

WCTIOJIB30BAHUS JIOCTHKEHUN (PU3UKHU HA OJIaro pa3BUTHS YEIOBEUECKON TUBUIIN3AIINY;

HE00XO0AMMOCTH COTPYIHUYECTBA B MIPOLIECCE COBMECTHOTO BBITIOJIHEHNUS 33124,

YBKUTEILHOTO OTHOIIIECHHSI K MHEHHIO ONIIIOHEHTA TIPU 00CYKISHUH TTPOoOIeM

€CTECTBEHHO-HAYUHOTO COJIEPKaHUs; TOTOBHOCTH K MOPaJIbHO-ITHYECKON OLIEHKE

WCTIOJIh30BaHUS HAYUHBIX IOCTHKEHUH, YyBCTBA OTBETCTBEHHOCTH 32 3AIUTY

OKpY>KaroIien cpeabl;

®  HCIOJIb30BaHHE MPUOOPETEHHBIX 3HAHUI U YMEHUH [T PeIICHHUS TPAKTUIECKUX

3a]1a4 TIOBCETHEBHOM KHU3HU, 00eCTIeueHHs Oe301MacHOCTH COOCTBEHHOH JKU3HH,

palMoHaIBFHOTO MPUPOIONOIB30BAHUS H OXPAaHbl OKPY>KaIOIIeH Cpebl ¥ BO3MOXKHOCTh

MPUMEHEHHS 3HaHUH MTPH PEIICHUH 3a71a4, BOSHUKAIONINX B IMTOCIIEAYIOMICH

npoecCUOHATLHON 1EATEIbHOCTH.

Bubl KOHTpOJIA: TEKYIUNA, TPOMEKYTOUHBIN.

[IpennoururenbHbie (OpMBI OPraHU3AUK YU€OHOTO MpoLecca: JEKIUH, YPOKHU-
MIPAKTUKYMBI, KOMOWHUPOBAHHBIC YPOKH U UX COUCTAHUS.

OBIIAA XAPAKTEPUCTUKA YYEBHOU JUCIHUATIIMHBI «®U3UKA»

B ocHoBe yueOHOI nucuuruiHbl «PuU3MKa» JIEKUT yCTaHOBKAa Ha (HOpPMHUpPOBAHHE Y
CTYZICHTOB CHUCTE€MbI 0a30BbIX MOHATHH (DU3MKH U MPEICTaBICHUN O COBPEMEHHOM (hu3nueckont
KapTHUHE MHpa, a TaKkKe BbIpaOdOTKA YMEHMH MNPUMEHATh (PU3MUYECKUE 3HAHUSA, KaK B
npodeCCHOHATLHOM eATENbHOCTH, TaK U JUIS PELICHNS KU3HEHHBIX 3a/1a4.



MHorue nosoxeHusi, pa3BuBaeMble (PU3MKOMN, paccCMaTPUBAIOTCA KaK OCHOBA CO3/aHUs U
UCTIOJIb30BaHUS MH(POPMAIIMOHHBIX U KOMMYHHKanMOHHbIX TexHonoruit (MKT) — onxnoro u3
Han0oJiee 3HAUYMMBIX TEXHOJOTHUECKUX JOCTHKEHUH COBPEMEHHOM LIMBUIIN3ALHH.

@du3uKa 1aeT KoY K OHMMAaHUI0 MHOT'OYHMCIIEHHBIX SBJIEHUN U IMPOLIECCOB OKpPYXKaro-
IIero MUpa (B €CTECTBEHHO-HAYUHBIX 00JIACTAX, COLIMOIOIUU, YJKOHOMHUKE, SI3bIKE, TUTEPATYype U
ap.). B ¢dusuke dpopmupyrorcs MHOTHE BUIBI IESTEBHOCTH, KOTOPbIE UMEIOT METaINpeIMETHBIN
xapaktep. K HuUM B nepByro odepenb OTHOCATCA: MOJEIMPOBAHUE OOBEKTOB U IIPOLIECCOB,
OPUMEHEHHE  OCHOBHBIX  METOJOB  IO3HAHUS, CHCTEMHO-MH(QOPMALMOHHBIA  aHAIU3,
(GopMynupoBaHUE THUIIOTE3, aHAIN3 M CHUHTE3, CpaBHEHHE, OOOOIIEeHHE, CHCTEeMaTH3alus,
BBISIBJICHHE TPUYMHHO-CIICJCTBEHHBIX CBS3€H, MOMCK AaHAJOTOB, YIpaBJIeHHE OOBEKTaAMU U
npoueccamu. MIMEHHO 3Ta AMCLMILIMHA IIO3BOJSAET IIO3HAKOMHUTH CTYJEHTOB C HayYHBIMU
METOJIaMH MO3HAHUS, HAYYUTh UX OTINYATh TMIIOTE3Y OT TEOPUH, TEOPHUIO OT IKCIIEPUMEHTA.

®dusnka nUMeeT OuYeHb OOJBIIOE M BCEBO3PACTAIOIIEE YHUCIO MEXKIUCLMIITMHAPHBIX
CBSA3€H, NIPUYEM Ha YpPOBHE, KaK INOHATUHHOIO amrapaTra, TaKk U MHCTPYMEHTApUS U SBISETCS
METOJUCUUIUINHOM, KOTOpas MpEeNOCTaBJIAeT MEKIUCUUIUIMHAPHBIA SI3BIK [UIsl  OIMCAHHUS
Hay4YHOM KapTUHBI MUDA.

®du3snka ABISETCS CUCTEMOOOPA3YIOIUM (PAKTOPOM sl €CTECTBEHHO-HAYYHBIX Y4EOHBIX

MPEIMETOB, TOCKOJIBKY (H3MUECKHE 3aKOHBI JIS)KaT B OCHOBE COJCP)KaHUS XUMUH,
O6uonoruu, reorpaduu, acCTPOHOMUHU M CIELUUAIbHBIX IUCHMIUIMH (TEXHUUYECKash MeXaHHKa,
JJIEKTPOTEXHUKA, DJJEKTPOHMKAa M Ap.). YueOHas gucuumuinHa «®Dusuka»  co3gaer
YHUBEPCAJIbHYIO 0a3y Uil M3ydeHUs oO0IIenpodecCHOHATIbHBIX U CHEHHMATIbHBIX JUCLHUIUIMH,
3aKyaapIBas PyHAaMEHT JUIS MTOCTIeIYIOIIEro 00yYeHUSs CTYACHTOB.

IIpopunbHas  cocraBisomas  o0meoOpa3oBaTeaIbHON  AUCHUILUIMHBL  «DPU3MKa»
peanu3yercss B COJEp)KAaHUM OOyuYeHHUs, KOJIMYECTBE 4YacOB, BBIJACIAEMbIX Ha H3y4yeHHUE
OTJENBHBIX TEM IpPOrpaMMbl, [IyOMHE HX OCBOEHHUS CTYAEHTaMM, OOBeMe M Xapakrepe
MPAKTUYECKUX 3aHATUH, BUIaX BHEAYIUTOPHON CaMOCTOSITENIbHOIN pabOThl CTYIEHTOB.

IIpu ocBoenun cnenuansHocTeil CIIO TexHuuyeckoro npoduiast npodeccuoHaIbHOro
oOpasoBanusi (pu3mka u3ydaercs Oosee yriayOJieHHO, Kak MpoduibHas ydyeOHas IUCIMIUINHA,
YUUTBIBAIOIIAs CHEIM(PUKY OCBAaUBAEMbIX CIELHATbHOCTEH.

B conepxannn y4eOHOM IUCHUIUIMHBI «(pHU3MKa» MPU MOATOTOBKE OOy4aroUuxcs IO
npodeccun «08.01.24 Macrep CTONAPHO-IITIOTHUYHBIX, MAPKETHBIX M CTEKOJbHBIX pPadboT»
npoUIBLHOW COCTaBISIOUICH ABIAIOTCS pas3aensl «MexaHuka», «OCHOBBI MOJIEKYJSPHON
GU3UKH U TEePMOJIUMHAMUKMY»,  «OJEKTPOJAMHAMHKA» M OCOOCHHO, TEMBbl 3KOJIOIMYECKOIrO
COJIepKaHusl, IPUCYTCTBYIOLIUX ITOYTH B KaXKIOM pasjede.

Teopernueckue cBeeHUs MO (PU3MKeE JOMOTHAIOTCS JEMOHCTPAUAMU U 1a0OpaTOPHBIMU
paboramu.

[IpodunbHas HampaBlE€HHOCTh OCYILECTBIIAETCS TakXKe MyTEM YBEIMUYEHHsS JOJIH
CaMOCTOSITENIbHON PadOThl CTYJIEHTOB, Pa3lWYHbIX (OPM TBOPUECKOH pabOThl (ITOATOTOBKHU M
3alUThl  pedepaToB, MPOEKTOB), PACKPHIBAIOIIMX BAXXHOCTh W 3HAYMMOCTh TEXHHUYECKOTO
npod st BBIOpAaHHOM CTICITHATBHOCTH.

MECTO YYEBHOW JUCIHUATIJIMHBI B YYEBHOM ILJIAHE

VYuebHass gucnuiummHa «@u3uka» SABIseTCs y4eOHBIM TIpeAMETOM  00s3aTeNbHOM
npeametHoii o0iactu "EcrectBennsie Hayku" ®I'OC cpennero obuiero oopa3zoBaHusi.

B mpodeccrnonanbHBIX 00pa30BaTENbHBIX OPTaHU3ANMAX, PEATH3YIOMIMX 00pa3oBaTeib-
HYIO TporpaMMy cpeaHero ooduiero oopaszoBanus B npenenax ocBoenuss OIIOIT CIIO na 0aze
OCHOBHOTO oO0miero oOpaszoBaHus, y4yeOHas gucruiuimHa «®Pu3MKa» HU3ydaeTrcss B
obmieoOpazoBarenbHoM Iukie ydeOHoro twiana OIIOIT CITO na 6a3e OCHOBHOTO OOIIETO
oOpasoBaHus ¢ mojlydeHueM cpeanero oomero oopazosanus ([TITKPC).

B yueOnbix mmanax [IIIKPC yueOnas mucuumiuHa «Du3nKa» BXOJUT B COCTaB OOIIMX
00111600pa30BaTEIbHBIX YUYEOHBIX TUCIUIUINH, (POPMHUPYEMBIX U3 O0O0s3aTCIBHBIX MPEAMETHBIX
obnacreii ®I'OC cpeanero obmiero obpazoBanus, s npodeccuit CIIO cooTBETCTBYIOMIETO
npodutst mpodheccuoHaIbHOTO 00pa30BaHMS.



PE3YJIbTATHI OCBOEHH A YYEFHOM JUCIUILINHBI

OcBoenue coaepkanust yaueOHOM TucUIUIMHBI «DH3uKa» 00ecrieyuBaeT JOCTIKEHNE
CTYJEHTaMH CJIEAYIOLINX PE3YJIbTaTOB:
®  JIUYHOCHMHDBIX:

— 4YYBCTBO F'OPJOCTU U YBAKEHUS K UCTOPUH U JOCTUKEHUSIM OTEUECTBEHHOM
busznyecKoil HayKu; (U3MUECKU TPAMOTHOE TIOBEIeHUE B TIPOPECCHOHATBHON
JESTENIbHOCTH U OBITY IPHU 00pallieHNH ¢ PHOOpaMu U YCTPOHCTBAMU;

— TOTOBHOCTbH K NMPOJODKEHUIO 00pa30BaHMS U MOBBILICHUS KBATH(HUKAIINN B
n30paHHON MPO(ECCHOHANBHON NESITEILHOCTH U 00bEKTUBHOE OCO3HAHHE POJIU
(bu3NYECKUX KOMIIETEHIIUH B 3TOM;

— YMEHHE UCHOJb30BaTh JOCTH)KEHUS COBPEMEHHON (PU3NYECKON HAyKH U (PU3UUECKUX
TEXHOJIOTHH JIIsl TOBBIILIEHUSI COOCTBEHHOT'O UHTEIIEKTYaJIbHOTO Pa3BUTHSI B
BbIOpaHHOU MPOo(dhecCHOHATBHOM NesSTEIbHOCTH;

— YMEHHE CaMOCTOSITENIHO JOOBIBATh HOBBIE JIJIs ce0s1 PU3NUECKUE 3HAHUS, HCIIOB3YS
JUISL 3TOTO TOCTYIHbIE UCTOYHUKU UH(POPMALUH;

— YMEHHE BbICTpauBaTh KOHCTPYKTHUBHBIC B3aUMOOTHOIIEHHS B KOMaH/I€ TI0 PEIICHUIO
00IIIMX 3a7a4;

— YMEHHE YNpaBJIsATh CBOEH 03HABATENbHOM J1€ATEIbHOCTHIO, IPOBOJIUTH CAMOOLIEHKY
YPOBHSI COOCTBEHHOTO MHTEIICKTYaJIbHOTO PA3BUTHS;

— CHOCOOHOCTH MPOTHBOCTOSITH UJICOJIOTUU IKCTPEMHU3Ma, HAITMOHATIN3MA,
KceHO(oOUH, TMCKPUMUHAIIMY TI0 COLUAIBHBIM, PEIMTHO3HBIM, PACOBBIM,
HAI[MOHAJILHBIM MIPU3HAKAM U JIPYTUM HETaTUBHBIM COLIMAIIBHBIM SBJICHUSM

*  MemanpeoMemHblxX:

— UCHOJIb30BaHUE PA3IMYHBIX BUJIOB IIO3HABATEILHOMU JEATEIBHOCTH ISl pEIICHUS

— (u3MYeCKUX 33/1a4, IPUMEHEHNE OCHOBHBIX METO/I0B ITO3HAHUS (HAaOII0IeHUS,
ONMCAHUS, U3MEPEHMUS, SKCIIEPUMEHTA) JJIs1 U3YYEHUSI Pa3IMUHbIX CTOPOH
OKpYKarollel NeMCTBUTEIbHOCTH;

— UCHOJIb30BaHUE OCHOBHBIX MHTEJUIEKTYAIbHBIX ONepalliii: TOCTAaHOBKHU 3aJauH,
dbopMyIUpOBaHUS TUIIOTE3, aHAJIM3a U CUHTE3a, CpaBHEHUs1, 0000IIIeHMS,
CUCTEMATH3allNH, BBIIBICHHS IPUYUHHO-CIIEACTBEHHBIX CBSI3€H, IOMCKA aHAJIOT OB,
(GbopMyIMpOBaHUS BHIBOJIOB JJIsl U3YUYEHHUS PA3IMUHBIX CTOPOH (PU3HUECKUX
00BEKTOB, SIBJIEHUI U IPOLIECCOB, C KOTOPBIMU BO3HHKAET HEOOXOIMMOCTh
CTaJIKMBAThCS B PO eCCUOHATIbHOMU cdepe;

— YMEHHE TeHepHUPOBATh UJIEH U ONPENENATh CPEACTBA, HEOOXOIUMBIE ISl UX
peannsanuy;

— yYMEHHE UCIOJb30BaTh PA3JINYHbIE UCTOYHUKH Ui MOTyuyeHUs: GU3nUecKoit
UH(OpMaIINH, OIIEHUBATh €€ JOCTOBEPHOCTS;

— yYMEHHE aHAJU3UPOBATh U MPEACTABIATH HHPOPMALIMIO B PA3TUYHBIX BHIAX;

— yMeHHue myOJIMYHO MPEeACTABIATh PE3YIbTaThl COOCTBEHHOT'O UCCIIEIOBAHMS, BECTU
JUCKYCCHH, JOCTYITHO M TAPMOHUYHO COYETasi COAep>KaHUuE U (POpPMBbI
npezcTaBisieMoil uHdopMmaruuy;

®  npeomemmwvlx:

— c(opMUPOBaHHOCTH MPECTABICHUN O POJIH B MeCTE (PU3UKU B COBPEMEHHOM
HAy4YHOW KapTUHE MHpa; TOHUMaHue GU3NYECKOI CYIIHOCTH HaOII01aeMbIX BO
Bcenennoii siBnenuit, poiau Gpusnku B GopMUPOBAHUU KPYro3opa v QyHKIIMOHAIBHON
rPaMOTHOCTH Y€JIOBEKa JIJIsl pEeLICHHs MPAKTUYECKUX 3a/1ay;

— BJIQJICHUE OCHOBOMOJAraloMMUMHU (PU3NIECKUMU MTOHIATUAMH, 3aKOHOMEPHOCTSIMH,
3aKOHAMH U TEOPUSMH; YBEPEHHOE UCTOIb30BAHNE (PU3UUECKOM TEPMUHOIOTUU U



CUMBOJIUKH;

— BJaJICHWE OCHOBHBIMH METOJIaMU HAYYHOTO MTO3HAHUS, HCIIOIb3yeMbIMH B (PU3UKE:
HaOJI0/IEHUEM, OITUCAHUEM, U3MEPEHHEM, HKCIIEPUMEHTOM;

— ymeHus o0pabaThIBaTh pe3yabTaThl U3MEPEHUHN, 0OHAPYKHUBATH 3aBUCUMOCTH MEKIY
(bU3HYECKUMU BETHYMHAMU, OOBSICHSITH IMOJIYYCHHBIC PE3YJIbTATHI U JCJIaTh BHIBOIBI,

— chOpMUPOBAHHOCTh YMEHUS peuiaTh (pU3nUecKue 3a/1auu;

— chOpMHUPOBAHHOCTh YMEHUS IPUMEHSAThH NOJy4YEeHHbIEC 3HAHUSA 11 O0BICHEHUS
yCIIOBUM NpOoTeKaHUs GU3NYECKUX SABJICHUHN B IpUpoJIe, MpodeccHoHaNbHON cdepe u
JUTSL IPUHSATHUS TPAKTUYECKUX PEIICHUM B TOBCEIHEBHOM JKU3HHU;

— ¢chOpMUPOBAHHOCTH COOCTBEHHOM MO3UIIMU 110 OTHOLIEHUIO K (hU3HUeCKOn

uH(pOpMalKH, MOJy4aeMON U3 Pa3HbIX UICTOYHHUKOB.

B peammzanuu TpeOoBanmii DenepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX
CTaHJapTOB o00mero u mnpodeccuoHambHOro o0pa3oBaHUs HEOOXOJUMO YYHUTHIBATH Kak
(dbopMUPOBaHNE YHUBEPCATBHBIX YICOHBIX ACUCTBUM, TAK U OOIIUX U MPEAMETHBIX KOMIETCHITHIA
JUISL TIOJTY4E€HUS JTMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX PE3YyIbTaTOB.

B mporpaMMy BKJIIOYEHO COJEpKaHUE, HAIPABJIEHHOE HAa (POPMUPOBAHUE Yy CTYACHTOB
00IIMX KOMIIETEHIMI, HeoOXOoauMBIX g KadectBeHHOoro ocoenust OIIOII CIIO na Oase
OCHOBHOT'O 0011eT0 00pa30BaHMs C MOIYYEHUEM CPEIHEro 00IIero o0pa3oBaHus U MIPOrPaMMbI
MOJATOTOBKU KBaIM(UIMPOBAHHBIX pabounx, cimyxammx mo mpodeccun 08.01.24 Mactep
CTOJIIPHO-TUIOTHUYHBIX, TAPKETHBIX U CTEKOJIBHBIX PalboT.

OK 01. Beibupats crnocoObl pemieHust 3aaad MpodecCHOHATBHON NIeSTENbHOCTH,
MIPUMEHUTEIBHO K PAa3JIMYHBIM KOHTEKCTaM;

OK 02. OcymiecTBnsTh MOUCK, aHATIU3 U UHTEPIPETAIUI0 HHPOPMAIIUU, HEOOXO0AUMOI
JUTSL BBITIOJIHEHUS 3a]1a9 IPOPECCHOHATBHOM JIeITETLHOCTH;

OK 03. [IlmanupoBaTh ¥ pEaTU30BBIBATH COOCTBEHHOE NPO(ECCHOHATBLHOE |
JMYHOCTHOE PAa3BUTHE;

OK 04. PabGoTtaTh B KOJUIEKTHBE W KoMmaHjae, 3(PQPEeKTHBHO B3aMMOJCHCTBOBATH C
KOJJIETaMH, PYKOBOJICTBOM, KIIMEHTaMU;

OK 05. OcyiiecTBiATh YCTHYIO U MUCBbMEHHYI0 KOMMYHUKAIIMIO HA TOCYJapCTBEHHOM
A3BIKE C YYETOM OCOOCHHOCTEH COLMAIBHOIO U KYJIbTYPHOTO KOHTEKCTA;

OK 06. TIlposiBnsATh TpaxAaHCKO-NATPHUOTUYECKYIO TO3ULHUI0, JAEMOHCTPUPOBATh
OCO3HAHHOE MOBEJICHNE Ha OCHOBE TPAJUIIMOHHBIX O0LIEYEIOBEUECKUX [IEHHOCTEM;

OK 07. ConelicTBOBaTh COXpAaHEHUIO OKPYKAIOIIEH CPeibl, pecypcocOepexeHHIO,
3¢ (PEeKTUBHO AEHCTBOBATH B UPE3BBIYANHBIX CUTYAITUSX;

OK 09. MHcnonw3oBarb HHGOPMALMOHHbIE TEXHOJIOTMH B MNpodeccCHoHaIbHON
JeSITEIIbHOCTH;

OK 10. Tlonp3oBaThcsi mpodeccCHOHANBHON AOKYMEHTAIMEH Ha TOCYJapCTBEHHOM H
WHOCTPAHHOM SI3bIKaX.

COJIEP)KAHUE YUYEBHOM JUCIUILINHBI
Beenenue

®dusnka — (yHJaMEHTAIbHAS HayKa O PUPOJIE.

EcrecTBeHHO-Hay4HBIN METOJI TO3HAHHUS, €r0 BO3MOKHOCTH M IPAHUIIBI TPUMEHUMOCTH.
DKCIepUMEHT U TEOpHsl B MpoLiecce MO3HAHUS TPUPOIbl. MoenrpoBaHre GU3NIECKUX SBICHUN
U 1poreccoB. Poib 3KCIIepuMEHTa M TEOpUH B MpoIEecce MO3HaHUs NpUpoabl. Pusnueckas
BenuunHa. [lorpemHocTy u3MepeHuil ¢usnveckux BenudyuH. Pu3ndeckue 3aKOHBI. [ 'paHUIIbI
MPUMEHUMOCTH (U3HUeCKUX 3akoHOB. [loHsTHE O Qu3Myeckoil KapTHHE MUpA. 3HAUYEHUE
¢uzuku npu ocsoennu npodeccuii CI1O u cnenuansuocteit CI10.

1. Mexanuka

Kunematuka. Mexannueckoe nprxenue. [lepememenune. [lyrs. Ckopocts. PaBHOMEpHOE
NPSMOJIMHETHOE JBMDKEHUE. YCKOpeHue. PaBHomepeMeHHOe MNpsIMOJIMHEUHOE JBUYKEHHE.



CBobOomnoe maneHue. /[BmwkeHune Tema, OpOIIEHHOTO IO YIioM K TOpWM30HTY. PaBHOMepHOe
JBUKEHHE 110 OKPYKHOCTH.
3akonbl Mmexanuku HetoroHa. [lepBriil 3akoH Herotona. Cuna. Macca. Umnynbsc. Bropoi
3akoH HproToHa. OCHOBHOMN 3aKOH Kilaccuyeckoil nuHamuku. Tperuil 3akoH HproToHa. 3akoH
BCEMHMpHOIro TAroreHus. I'paBuranmonHoe mnose. Cuna Tsbkectd. Bec. CnocoObl n3mepeHus
Macchl Tesl. CUilbl B MEXaHUKE.
3aKOHBI COXPAaHEHMsI B MEXaHHMKE. 3aKOH COXPAaHEHHS UMITyJbCca. PeakTUBHOE ABM)KEHHE.
Pabora cunbl. PaboTta moreHumaneHbeIX cui. MomurHocTh. DHeprus. KuHerndeckas sHEprus.
[ToreHnnanpHas >Heprus. 3aKOH COXPAaHEHHs MEXaHW4ecKoW sHepruu. lIpumeHeHne 3aKoHOB
COXpaHEHHUS.
JeMoHcTpauuun
3aBHCUMOCTh TPACKTOPHUHU OT BBIOOPA CUCTEMBI OTCUETA.
Bubl MEXaHUYECKOIO JBUKCHHUS.
3aBUCUMOCTb YCKOPEHMS TeJla OT €r0 MacChl U CUJIbL, AeHCTBYIOLIEH Ha Teno. CloKeHue CUlL.
PaBeHCTBO M IPOTMBOIOJIOKHOCTH HAINPABICHHUA CHJ JCHCTBUSL U IPOTHUBOICHCTBUS.
3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.
Cwuiibl TpeHusl.
HesecomocTs.
PeakTuBHOE IBMKEHUE.
[lepexon moTeHNIMAIBHON YHEPTHH B KUHETUUYECKYIO U 0OpaTHO.
JlaGopaTopHbIie pabOThI
HccnenoBanue NBH>KEHUS TeJIa MO AEHCTBUEM MMOCTOSHHOM CUIIBL.
N3ydeHne 3aKk0Ha COXpaHEHMs UMITYJIbCA.
CoxpaHeHne MEXaHUYECKON PHEPTHH NPH IBUKEHUU TeJla MO AEUCTBUEM CUIT TSKECTH
U yIPYTOCTH.
CpaBHeHue pabOThl CUJIbI C U3MEHEHUEM KUHETHUUYECKOM SHEPTUu Tela.
W3yuenne 0cOOCHHOCTEH CHIIBI TPEHHS (CKOJIBKECHU).

2. MonexynsapHas $pusuka. TEMIOBbIe SBICHUS

OCHOBBI MOJIEKYJISIPHO-KMHETUYECKOW TeopuH. Mneanbublil ra3. OCHOBHBIE MOJIOXKEHUS
MOJIEKYJIIPHO-KMHETHYECKOW Teopuu. Pa3mepbl M Macca MOJIEKYJd M aToMOB. bpoyHOBCkoe
newkenue. uddysusa. Cuiibl U 3HEPIUS MEKMOJEKYIIPHOro B3auMojaencTBus. CTpoeHue
ra3oo0pa3HbIX, KUAKUX M TBepAbIX Teil. CKOPOCTH IBMKEHHS MOJIEKY]T U HMX H3MEpEHHE.
WneanpHelii ra3. JlaBnenue raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KMHETHYECKON TEOpUU
razoB. Temmneparypa u ee u3MepeHue. ['a30Bble 3aKOHBI. AOCOIIOTHBIA HYJb TEMIEPATYypHI.
TepMmoanHaMuuecKas LIKajla TEMIIEpATyphl. Y paBHEHUE COCTOSHUS UACAIBHOIO ra3a. MoisipHas
razoBasi IOCTOSTHHAs.

OcHoBbl TepMOaMHAMHUKU. OCHOBHBIE NOHATHS U ONpPENENICHUA. BHYTpEeHHsISI dHEprus
cuctembl. BHyTpeHHsIs1 sHeprusi ujaeanbHOro rasa. Pabora u Temnora kak (Gopmbl mepenauu
3Hepruu. TemnoeMKocTb. YienbHas TelJIOeMKOCTb. YpaBHEHHE TemaoBoro Oamanca. IlepBoe
Ha4yaJio TepMOJAUHAMUKHU. ArabaTHeIi nporecc. [Ipunnun aeicTBus TeruioBoi mammHbl. KIT/]
TEIJIOBOTrO  ABHrarens. Bropoe Hadano TepMOAMHAMHUKU. TepMoaMHAMHUYECKas IIKajla
TeMIiepaTyp. XoJoauiIbHble MalnHbL. TemtoBeie aurarenn. OxpaHa npupoIbl.

CaoiictBa mapoB. Mcnapenue n konaeHcanus. HacwleHHslid map u ero cBoicrBa. A6-
COJIFOTHAs M OTHOCUTENbHAs BIAXKHOCTH BO3Ayxa. Touka pockl. Kunenuwe. 3aBUCHMOCTB
TEeMIIepaTypbl KAIIEHUs OT JaBieHus. [leperperslil map 1 ero UCIoiab30BaHUE B TEXHUKE.

CgoiicTBa KUIKOCTEH. XapaKTEPUCTHKA KUIKOTO COCTOSIHMS BeniecTBa. [loBepxHOCT-
HBIM CJIOM JKUAKOCTU. DHEPIHsl MOBEPXHOCTHOIO CJOs. SIBIEHMsSI Ha TIpaHULE JKUIKOCTH C
TBEpPABIM TestoM. KanniuisipHsle sSIBIICHHUS.

CpolicTBa TBEpABIX Tel. XapaKTEPUCTHUKA TBEPJAOTO COCTOSHUS BEIIECTBA. YIIPYrue
cBoiicTBa TBepabIx Ten. 3akoH ['yka. MexaHudeckue CBOMCTBAa TBEpPAbIX Tel. TersioBoe
pacIIMpeHne TBEPABIX Tel U kuaKocTel. [limaBnenue u kpucramumsanus.

JeMoHcTpauumn



JIBm>xeHne OpOyHOBCKUX YaCTHII.
Huddysus.
W3meHeHue gaBiieHus ra3a ¢ U3MEHEHHEM TeMIIepaTyphl IPHU MOCTOSITHHOM 00beMe.
N3oTepmuueckuii U 1300apHBINA TIPOIECCHI.
W3meHeHre BHYTpEHHEH SHEPTUU TEJ IPU COBEPILICHUHU PaOOTHI.
Mogenu TerIoBbIX ABUraTENEH.
Kunenue Boabl Ipy NOHMKEHHOM JABJICHUU.
[IcuxpomeTp u rurpomerp.
SIBneHus MOBEPXHOCTHOIO HATSKEHUS U CMAYMBAHMUS.
Kpucrannsl, amopdHble BemecTBa, )KUAKOKPUCTAITNIECKUE Tea.
JlaGopaTopHbIie paboThI
N3mepenue BIaKHOCTU BO31yXa.
N3mepenne noBepXHOCTHOTO HATSHKEHUS KUIKOCTH.
Habmronenue npouecca kpuctaumsanuu M3ydenue nepopmanuu pactsikenus. M3ydenne
TEIJIOBOTO PACIIUPEHUS TBEPIBIX TE.
N3yuenne 0coOEHHOCTEH TEIIOBOTO PACHIMPEHHS BOJIBI.

3. DieKTpoAuHaMuKa

OnexTpuueckoe Mmoje. OJEKTPUYECKHE 3apslpl. 3aKOH COXpPaHEHHs 3apsla. 3aKoH
Kynona. Onexrpuueckoe mnozne. HanpsbkeHHocTh anekrpuueckoro nois. [lpunnun cynep-
no3uuuu nojieu. Pabora cun snexrpocrarudeckoro nosis. Ilorenuuan. PazHocTs moTeHIMAanoB.
OKBUINIOTEHLMANbHbIE MOBEpXHOCTU. CBA3b MEXAY HANpPSDKEHHOCTBIO U Pa3HOCTHIO
IIOTEHLIMAJIOB D3JIEKTPUYECKOro mnoiid. JludnexkTpuku B 3nekrpudeckoMm nose. Ilomspuzanus
TuaneKTpukoB. IIpoBognuku B anextpuueckoMm mnosie. Konnencatopsl. CoeauHeHHE KOH-
JICHCATOPOB B O6aTapero. DHEeprust 3apsHKEHHOr0 KOHIEHCaTopa. DHEPrus JIeKTPUYECKOro MO,

3aKOHBI IOCTOSIHHOT'O TOKA. Y CJIOBHUS, HEOOXOIUMbIE Ul BOSHUKHOBEHUS M MOJAepxKa-
HUS 3JIeKTpuueckoro Toka. Cuia ToKa M IJIOTHOCTh TOKa. 3akoH Oma Jjisf ydacTka Lenu 0e3
OJIC. 3aBUCHUMOCTH DJJIEKTPUUYECKOTO COMPOTHBJICHUS OT MaTepuaia, IMHBl W TUIOIIAIU
IIONIEPEYHOI0  CEUEHHUs] IMPOBOJHUKA.  3aBUCUMOCTb  JIEKTPUYECKOTO  CONPOTHUBIICHUS
IIPOBOJAHMKOB OT TEMIIEpaTypbl. DJIEKTPOJBMIKYILAs CHJIa UCTOYHMKA Toka. 3akoH Oma amns
nosHoH nenu. CoenrHeHne NpoBOAHUKOB. COEAMHEHNE NCTOYHUKOB 3JIEKTPUYECKON HEPTUU B
Oartapero. 3akoH JIxoyms—IJlenna. PaGota m MOIIHOCTH 3JIEKTpUUYECKOTO ToKa. TeruioBoe
JIEUCTBUE TOKA.

DOnexTpuueckuid TOK B ModynpoBoAHHKax. CoOCcTBeHHass MPOBOJAWMOCTh IOIYIPOBOJ-
HUKOB. [TomynpoBOTHUKOBBIE TPUOOPHI.

MarnuTtHoe nose. BeKTop MHAYKIIMM MAarHUTHOTO MoJis. JlelcTBME MarHUTHOTO MOJIs Ha
IPSIMOJIMHEMHBINA IIPOBOJHUK C TOKOM. 3akOoH Ammepa. B3aumoneiictBue TOKOB. MarHUTHBIN
notok. Pabora mo mnepeMelnieHuio MPOBOJHMKA C TOKOM B MarHutHoMm nose. JlelicTBue
MarHMTHOTO TOJI Ha ABWXKYyIMica 3apan. Cuna Jlopenua. Onpenenenne ynenbHOro 3apsija.
Yckoputenu 3apspKEHHBIX YaCTHIL.

DOneKTpOMarHuTHas MHIYKIMSA. OJNEKTPOMarHWTHas HMHAYKIMS. BuxpeBoe snextpuue-
ckoe noje. CaMOMHAYKIHSI. DHEPIHUsi MAarHUTHOTO MOJIS.

JleMmoHCTpanuu

B3anMopeiicTBre 3apsyKEHHBIX TEIL.

IIpoBOAHMKY B 3JIEKTPUYECKOM IIOJIE.

JIMBIEKTPUKH B JIIEKTPUUECKOM MOJIE.

Konnencaropsi.

TenmoBoe AeHCTBUE AIEKTPUUECKOTO TOKA.
CoOcTBeHHas U MPUMECHAs POBOAMMOCTD MOJTYITPOBOTHUKOB.
[TonynpoBOTHUKOBBIN THOJ.

Tpansucrop.

OnbIT Dpcrena.

B3auMozeicTBre IpOBOIHUKOB C TOKAMH.
OTKJIOHEHHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM ITOJIEM.



DJIEKTPOABUTATENb.

DNEKTPOU3MEPHUTENBHBIE PUOOPBHI.

DNeKTpOMarHuTHas HHIYKITUS.

OnsiTel Dapanes.

3aBucumocth DJIC caMOMHAYKIIMH OT CKOPOCTH U3MEHEHHS CHJIbI TOKA M MHIAYKTUBHOCTH
IPOBOTHHKA.

PabGota anekrporeneparopa.

Tpauchopmarop.

JlaGopaTopHbIie pabOThI

Wzyuenne 3axkona OMma Juis ydacTKa IIETH, MOCTEIOBATEIBHOTO M MapaJIeIbHOTO COENH-
HEHHSI TPOBOTHUKOB.

N3yuenue 3akona OMa /11 IOJTHOM LIETH.

W3yueHue siBICHHS HIEKTPOMATHUTHON MHITYKIIHH.

Onpenenenne k03¢ uimenTa noae3Horo AEUCTBHS IMEKTPUIECKOTO YAHHUKA.

OmnpeneneHne TeMIIepaTypbl HUTH JaMITbl HAKaTHBaHUSI.

Ompenenenue DJ{C 1 BHyTPEHHETO CONMPOTUBIICHUS UCTOUYHUKA HATIPSKCHMUSL.

4. Konebanus u BoIHBL

Mexannueckue koneOanusi. KomeOarenpHoe IBIKEHHE. ['apMOHWYECKHE KOJICOAHWSI.
CBoboaHble MexaHMuecKue KosebaHus. JIMHeliHble MexaHMuYecKHe KoyieOaTelbHble CHCTEMBI.
[IpeBpamienre  sHepruM Inpu  KojeOaTenbHOM  JBWKeHUU. (CBOOOJHBIE  3aTyXarolue
MeXaHu4ecKue KojaeOaHus. BoIHyX1eHHbIC MEXaHUYEeCKHE KOJIeOaHu .

VYupyrue BosHbl. [lonepeynsie U NpOJOJIbHBIE BOJHBI. XapAaKTEPUCTUKU BOJHBL. YpaB-
HeHMe Iulockod Oerymedt BoiHbl. VHTepdepenuus BonH. Ilonstne o audpakuuu BOJH.
3BYKOBBIE BOJIHBL. YIJIBTPa3BYK U €r0 IPUMEHEHHUE.

OnexkTpoMarHutHele KosebaHusa. CBOOOIHBIE 3JIEKTpOMarHUTHble KojeOanus. Ilpe-
BpAaIllCHHE DHEPTUU B KOJEOATETHHOM KOHTYpeE. 3aTyXalolue >JIEKTPOMAarHUTHBIE KOJeOaHMs.
['enepaTop He3aTyXaroOUIMX 3JIEKTPOMArHUTHBIX KosieOaHWW. BBIHYXIEHHbIE 3JEKTpUYECKUe
koneOanus. IlepemenHblii TOk. ['eHepaTrop mepeMeHHOTO TOokKa. EMKOCTHOE W WHIYKTHBHOE
COIPOTHBIIEHUS NIEPEMEHHOIO TOKA. 3akoH OMa sl 2JIEKTPUYECKOW LIETIH IEPEMEHHOTO TOKA.
Pabora n MomHoOCTh epeMeHHOro Toka. I'eneparopsl Toka. Tpanchopmaropsl. Toku BbBICOKON
gacToTsl. [lonyuenue, nepenaya u pacnpenesieHue 3IEKTPOIHEPTUN.

DONeKTpOMarHuTHHIE BOJIHBL. OJIEKTPOMArHUTHOE II0JIe Kak OCOOBIM BHJ MaTepHH.
OnekTpoMarHuTHeIe BOJHBL. BuOparop I'epua. OTKpeITHIA KosiebaTenbHbIM KOHTYp. M30-
operenue paauo A.C. IlonoBeiM. Ilonstue o pamuocsizu. IlpuMeHeHHE AJIEKTPOMArHUTHBIX
BOJIH.

JlemoHCTpanuu

CB00O/IHBIE U BBIHYX/IE€HHBIE MEXaHUUECKUE KOJIeOaHMsI.

Pe3onanc.

OO6pa3oBaHue U paclpoCTpaHEHHE YIIPYTUX BOJIH.

UYacToTa konebaHuit U BHICOTA TOHA 3BYKA.

CB00O/IHBIE AJIEKTPOMArHUTHBIE KOJIEOaHHs.

OcuumiorpaMma nNepeMeHHOro TOKa.

Konznencarop B Lienu nepeMeHHOro Toka.

Karymika uHIyKTUBHOCTH B LIENTU IEPEMEHHOTO TOKa.

Pe3oHaHc B nocae10BaTENIbHOM LIETIH IEPEMEHHOIO TOKa.

W3nyuenue u npuem 3JeKTPOMarHUTHBIX BOJIH.

Pannocssse.

JlabopaTopHbIie paboTHI

W3yuenune 3aBUCUMOCTH Tepuoja KoyieOaHWH HUTSHOrO (WIM NMPYXKHUHHOTO) MAasTHUKA OT
JUTMHBI HUTU (WJIM Macchl Tpy3a).

WNHyKTUBHBIE 1 EMKOCTHOE CONIPOTUBIIEHMSI B LIENINU IEPEMEHHOI0 TOKA



5. Onruka
IIpupona ceera. CKOpOCTb pacpOCTPaHEHUs CBETA. 3aKOHBI OTPAKEHUS U MIPETOMIICHHUS
ceeta. [lomHoe otpaxkenue. JImu3bl. ['1a3 kak ontrdeckas cuctema. OnTudeckrue mpuoopHI.
BonHoBEIE cBoiicTBa cBeTa. MHTEepdhepeHnus cBeta. KOrepeHTHOCTh CBETOBBIX JIyYCH.
WNurepdepenius B TOHKMX IuIeHKaX. Ilomocel paBHo# Tommuubl. Kombsna Herorona. Hce-
NOJIb30BaHKE MHTEphEpEeHIIN B HayKe U TexHuke. Judpakuus cera. Judpakuus Ha menu B
napajuienpHeIX Jydax. Judpakunonnas pemerka. [lonsitue o romorpaduu. Ilomspuzanus
noriepeyHbix BoJH. [lossipusanus csera. [[BoiiHoe nyuenpenomiienue. [lomsiponnsl. Jlucnepeust
cBeta. Bunpl cniektpoB. CrekTpsbl ucmyckanus. CrnekTpsl morjiouieHus. YiabTpaduosieToBoe U
uH(pakpacHoe u3nydyeHus. PenrrenoBckue myun. VX mpupoja u CBOWCTBA.
JeMoHcTpauuun
3aKOHbBI OTPa’KEHUS U IPEIOMIIEHHSI CBETA.
[TonHOE BHYTpEeHHEE OTpaKEHUE.
Onrtuyeckue mpuOOpHI.
WnTepdepennus creta.
Hudpaxius ceera.
[lonsipuszanus ceera.
[TosnydyeHune cnekTpa ¢ HOMOIIbIO PU3MBI.
[Tonydenue ciekTpa ¢ HOMOIIbIO TU(PPAKIIMOHHON PELIETKH.
CrnekTpockor.
JlaGopaTopHbIe pabOThI
N3ydenue n3odpaxeHus NpeMETOB B TOHKOM JIMH3E.
Nzyuenne untepdepeniuu u qudpakiuu cBeTa.

6. Ksanropas gusuxa

KBantoBas onrtuka. KBanroBas rumnore3a Ilmanka. ®@ortonsl. Buemnuit ¢ortosnexrpu-
yeckuil apdext. Buyrpennunii porosaddext. Tunsl HpoTos16MEHTOB.
®usuka aroma. Pa3BuTue B3IUISI0B HA CTPOEHHE BEILIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX
creKkTpax Bojopoja. AnepHast Monens aroma. OnbiTel O.Pesepdopna. Monens aroma Bojiopoia
o H.bopy. KBaHTOBBIE T€HEPATOPBHI.
®dusuka aToMHOro sAxapa. EcTecTBEHHass paguoaKTUBHOCTb. 3aKOH PaJlMOaKTUBHOIO pac-
naga. CriocoObl HAOMIOACHMSI M pEerucTpaluy 3apsHKeHHbIX dacTull. O¢dexkt BaBuinoBa —
YepenkoBa. CtpoeHue aTtoMHOro sjapa. JlegekT Macchl, PHeprusi CBSI3U U YCTONUMBOCTH
aTOMHBIX siep. SAnepHbie peakunu. MckycCTBEHHas palOaKTUBHOCTb. JleJIeHNe TSHKEIbIX SAep.
IlenHas snpepHas peakuus. Ympasisemas ILenHas peakuus. SnepHsiii peakrtop. Ilomyuenue
PaauOAaKTUBHBIX M30TOIOB M WX IpPHUMEHEHHE. buosornueckoe IEHUCTBHE pPaJAMOaKTHBHBIX
M3ITy4eHUI. DJIEMEHTapHbIE YaCTHLIBL.
JlemoHCTpanuu
Dot dexT.
JInnenyaThIe CIIEKTPHI PA3JIMYHBIX BEIIECTB.
W3nydenue naszepa (KBaHTOBOT'O F'eHEPATOPA).
CueTunK MOHU3UPYIOINX U3ITYYEHUH.

TEMATHYECKOE INTAHUPOBAHHUE

[Tpu peanuzanuu comepkanus o01eo0pa3oBaTeNbHON yaeOHOW AUCUUIUINHBI «DU3UKa»
B nipezenax ocoerust OITOIT CITO na 6a3e ocHOBHOTO 00I1IeT0 00pa30BaHUS C MOTyYEHUEM
cpeanero obmero oopazoBanus (IIIIKPC) makcumanbHas yueOHas Harpy3ka oOydaronmxcs co-
crarsiet 1o crienmanbHocTH CITO TexHMueckoro nmpodwmist — 172 gac (1o yaeOHOMY TUIaHYy).

TEMATUYECKUM IIJIAH

ITepBrIii Kypc

No | Haspanue Tembl | Konnuectso




/o

qaCcoB

1 Beenenue 1
2 PA3JIEJ 1: MEXAHUKA 31
3 PA3JIEJ 2: MOJIEKYJISIPHASA ®U3UKA. TEITJIOBBIE ABJIEHUA 23
4 PA3JIEJI 3: OCHOBBI DJIEKTPOJJUHAMUWKUA 11
5 | JJabopaTopHbIii MPAaKTUKYM 5
6 | UToroBas KOHTpoOJIbHAs paboTa 1
Uroro 72
Bropoii kypc
Ne KonunuectBo
Haszeanue tembl
1/ 4acoB
1 PA3JIEJI 3: OCHOBBI DJIEKTPOJMHAMUKMU (npopomxenue) 29
5 PA3JIEJI 4: KOJIEBAHU S 1 BOJIHBI 25
3 PA3JIEJI 5: OIITUKA 18
4 PA3JIEJI 6: KBAHTOBAS ®U3MKA 19
5 JlabopaTopHbIil MPaKTUKYM 4
6 | Obobmaromee MOBTOPEHNE 5
Htoro 100

Ilpomesxcymounas ammecmayus 6 popme  K3aMeHa




1. TemaTnueckoe NJIAHMPOBAHHE

c onpe/esIeHeM OCHOBHBIX BH0B Y4eOHOIi 1eATeIbHOCTH
Kypc o6yuenns 1 KonnuecTBo yacos

72

Ne
ypoKa

OcHOBHOE cojiepKaHue 0 TeMaM

XapakTepuCTHUKA OCHOBHBIX BHJIOB NeSITeIbHOCTH CTY/ICHTA (HA YPOBHE
y4eOHBIX JICHCTBUN)

BBenenue (1 4.)

1

®u3uKa U NO3HAHUE MUPA

Bbienats oCHOBHBIE STarnbl pa3BUTHS (PU3HMUECKON HAYKU M HA3bIBAaTh HMEHA
BBIJIAIOIINXCS YUEHBIX; OIPENeNATh MECTO (PU3UKH KaK HayKH, JAeJaTh BEIBOJbI O
pa3sBUTHU (U3NIECKON HAYKH U €€ JOCTH)KEHUSIX

PA3JEJI 1: MEXAHUKA
Tema 1.1: Kunematuka (10 u.)

2 Mexanunueckoe apmxenue. Cuctema orcyera. Jloka3bIBaTh OTHOCUTEIBHOCTD JBM)KEHUS TeIa; 000CHOBBIBATH BO3MOXKHOCTh 3aMEHbI Tella
CriocoObl OnMCaHUsl JBUKEHUSI €ro MOJIEJIbI0 (MaTepuaibHOW TOYKOM) JIUIsl ONMCAHUS IBUYKEHUS, CTPOUTH IIPOEKINU
BEKTOpa Ha KOOPJIMHATHBIE OCH; ONPENENSITh MO BEKTOPOB
3 Tpaexropus. I1yTs. Ilepememienne OnpenensaTb TpaeKTOPUIO, IPOUIEHHBIN MYTh U MIEpEMEILIEHNE
4 PaBHOMEpHOE NPAMOIMHENHOE IBUKEHUE 3anuceiBaTh GOPMYJIBL: Ul HAXOXKJIECHUST IPOEKIMU M MOJYJS BEKTOpa MepeMelleHUs
Tena, U1 BBIYUCICHUS KOOPAUHATHI IBUKYLIETrOCs Tela B JIF000H 3aJaHHbII MOMEHT
BPEMEHH; [OKa3bIBaTh PAaBEHCTBO MOAYJIA BEKTOpA IepeMELIeHUs IPOiIeHHOMY IIyTH U
10U o1 Tpa)uKOM CKOPOCTH; CTPOUTD I'paUKH 3aBUCUMOCTU CKOPOCTH OT BPEMEHU
Y KOOPAMHATHI OT BPEMEHH; ONPEIENIATh KOOPAUHATHI, IPOUIEHHBIN ITyTh 110 YPaBHEHUAM
3aBHCHUMOCTH KOOPJIMHAT OT BPEMEHHU
5 MrHoBeHHas u cpennss ckopoctu. CioxeHnue ITpyMEHATh 3aKOH CI0KEHUSI CKOPOCTEH Ul PEIIECHNUS 3aa4
CKOpOCTE
6,7 | Yckopenue. J[BuxeHHE C TOCTOSTHHBIM 3anuceiBaTh GOPMYIIBI U pacyeTa HaualbHOM U KOHEYHOM CKOPOCTH TeJa; YUTaTh U
YCKOpEHUEM CTPOUTH TpaMKy 3aBUCUMOCTH CKOPOCTH TeJla OT BpEMEHH U YCKOPEHUS Tella OT BPEMEHH;
pelaTh pacyeTHbIE M KAUECTBEHHBIE 3a/1a4d HAa BBIYMCIEHUE KOOPAUHAT, CKOPOCTH U
YCKOpEHUs Tella o rpadukaM 3aBUCUMOCTH KOOPJUHAT U MPOEKIUHA CKOPOCTH OT BPEMEHHU
8 JIBM>KEHHE C TIOCTOSIHHBIM YCKOPEHHEM HaGnronate najgeHne oJHUX U T€X e TeJ B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE;
cBOOOIHOIO Na/IeHUS JIeNaTh BBIBOJI O IBUKEHHUH T€J C OJIMHAKOBBIM YCKOPEHHUEM IPH JEHCTBUHU Ha HUX TOJBKO
CHJIBI TSKECTH; OMTUCHIBATh IBUKEHUS MIPU KOTOPBIX YCKOPEHHE CBOOOTHOTO TaleHUs
MOCTOSIHHO W3BECTHBIMU KHHEMATHUYECKUMHU YPaBHEHUSIMU
9 PaBHOMEpPHOE IBU)KEHUE TOUKHU 110 OKPYKHOCTH | BBIUNCIATH MOAY/Ib LIEHTPOCTPEMUTEIBHOTO YCKOPEHHUS
10 | Kunemaruka aOCOIIOTHO TBEPAOIo Tea Yka3pIBaTh UCII0JIB30BAHNE NIOCTYNATEIBHOIO U BPAIlaTENbHOIO JBUKEHHS B TEXHHKE;




KJIACCU(UIIUPOBATH U3yUYE€HHBIC OOBEKTHI U SBIICHUS; AEJIaTh BRIBOJBI U YMO3AKIIIOUCHUS U3
HaOJII0/IEHUH, U3YYEHHBIX (PU3NYECKIX 3aKOHOMEPHOCTEH

11

Pemenue 3aJa4 110 TCMC «Kunematuka»

[TpuMeHsTH TPUOOPETEHHBIC 3HAHUS 110 (PU3KKE IS PEHIeHUs MPAKTHUECKUX 3a/1ad,
BCTPEYAIOIUXCs B IOBCEAHEBHON KU3HU

Tema 1.2: Jlunamuka (9 4.)

12

Cuna. Macca. I1epBbiii 3akoH HeroToHA

Ha6J'IIOI[aTB IIPOABJICHUC HHCPUWH,; IIPUBOJUTH IIPHUMEPLI IPOABIICHHUA HHCPUHH, PEIIATh
KauCCTBCHHBIC 3a1a4l HA IPUMCHCHUC IICPBOI'0 3aKOHA Hrrotona

13

Bropoii 3akon Herotona

JlaBatb omnpeeneHue UMITyJbca TeJla, 3HaTh €ro eMHHILY; OOBSCHSTH, Kakas cucTeMa Tell
Ha3bIBACTCS 3AMKHYTOM, IIPUBOJUTH IIPUMEPBI 3aMKHYTOM CUCTEMBI; IIPUMEHATh
[IPAKTUYECKUE YMEHHUS CII0KEHHS BEKTOPOB, YMEHHUS OTINYATh BEKTOP, €r0 MPOEKLUH HA
KOOPJHMHATHBIE OCH M MOZYJIb BEKTOPA; 3alIMChIBAaTh BTOPOM 3aK0H HproTOHA B BHIE
(dbopMyIIbl; peliaTh pacueTHbIE M KAUYECTBEHHbBIE 3314 HAa IPUMEHEHHUE 3TOr0 3aKOHA

14

Tpernii 3akoH HproToHa

Habmto1aTh, onuceiBaTh U OOBSACHATH OIBITHI, MWJUTFOCTPUPYIOLIUE CIPABEIUBOCTh
TpeTbero 3akoHa HproTOHa; 3anuchIBaTh TpeTHii 3akoH HbroToHa B Buie hopMyIbl;
peniaTh pacyeTHbIE U KAYECTBEHHBIE 334X Ha IPUMEHEHHE ITOT0 3aKOHA

15

Cuuibl B ipupoge. Cuna TskecTu. 3aKOH
BCEMHUPHOTO TATOTCHUS

HuTepnpeTrpoBaTh GU3NYECKYI0 HHPOPMALIHIO, TOTYYSHHYIO U3 JPYTUX UCTOYHHUKOB;
MIPUMEHSATH MPUOOPETEHHBIE 3HAHUA 110 (QU3HKE IS PEIICHUSI TPAKTUYECKUX 3a]1a4

16

Bec. HeBecomocTn

[TprBOANTE MpUMEPHI NPOSIBIEHUS TATOTEHHS B OKpYy»KarolieM Mupe. Haxoaurs Touky
IIPUJIO’KEHUS U YKa3bIBaTh HAIIPABJICHNUE CHIIBI TSDKECTH; Pa3inyaTh U3MEHEHHUE CUITbI
TSKECTH OT Y/IaJI€HHOCTH OBEPXHOCTH 3€MIIN; CAMOCTOSITETIbHO paboTaTh C TEKCTOM,
CUCTEMATHU3UPOBATh U 0000IIATh 3HAHUS O SIBJICHUU TATOTEHUS U JI€N1aTh BHIBOJIBI.
I'paduuecku n300paxare BeC TeJa U TOUKY €0 MPUIOKEHUS; PACCUUTHIBATH CUITY
TSDKECTH U Beca Tella; HaXOAMTh CBSI3b MKy CUIION TSKECTH U Maccoi Tela

17

Cuna ynpyroctu

I'paduuecku n300paxars CUIy yIpyrocTH, HOKa3bIBaTh TOUKY MPUIIOKEHUS U
HaIpaBJIEHUE €€ JEHCTBUS; OOBSICHITH NIPUUYUHBI BOSHUKHOBEHMSI CUJIbI YIIPYTOCTH;
IPUBOANUTH PUMEPHI BUAOB AedopMaIiK, BCTpEYarONecs B ObITY, 1€1aTh BBIBOAbI

18

Cunsl TpeHus

I/I3MepHTL CUITy TPCHHA CKOJIBKCHUS; HA3bIBATH CIIOCOOBI YBCIUMYCHUA U YMCHBIIICHUA
CUJIBI TPCHUS; HPUMCHATL, 3HAHUSA O BUAAX TPCHUA U croco0ax ero M3MEHEHHS Ha
IIPAKTHUKE, OOBACHATH SABJICHUSA, IPOUCXOAAIINE U3-3a HAITUYWA CUJIBI TPCHUSA
AHAJIM3UPOBATH UX U JCJIATh BBIBOJbI

19

HpI/IMCHCHI/IC 3aKOHOB JMHAMHKH

[TpuMeHSITh TPUOOPETEHHBIC 3HAHMS IO (PU3UKE IS PEIICHUS MPAKTHUECKUX 33/1ad,
BCTpe‘-IaIOHH/IXCSI B HOBC@HHGBHOﬁ KHU3HU, 1A 6630HaCHOFO HNCITOJIb30BaAaHUA 6I)ITOBI)IX
TEXHUYECKUX YCTPOUCTB, PAllMOHAILHOTO IPUPOIOIOIH30BAHUS U OXPAHbI OKPYKAIOIICH
Cpebl




20

JIBH>KeHME Tela Mo ASMCTBHEM HECKOIBKHUX CHII

[TpuMeHATH TpUOOpPETEHHBIE 3HAHMS TTO (PU3KKE JJIS pEIICHUs MPAKTHUECKUX 3a/ad,
BCTPEYAIOIUXCs B IOBCEAHEBHON KU3HU

Tema 1.3: 3akoHbI cOXpaHeHus1 B MexaHuke. CTaTuka.

I'uapomexanuka (12 4.)

21 | Umnynbe. 3aKOH COXpAHEHUS! UMITyJIbCa 3anuchIBaTh 3aKOH COXPAaHEHUS UMITYJIbCA; IPUMEHSATD €r0 JJIs BBIYUCICHUS N3MEHEHHUN
CKOPOCTEH TeJl IPU UX B3aUMOJECHCTBUU

22 | PeakTHBHOE JIBUXKEHUE HaGnronate 1 00BACHATH PEAKTUBHOE JABM)KEHUE; IPUMEHITh IPUOOPETEHHBIE 3HAHUS 110
(du3uKe 175 peleHus MPaKTHYECKUX 3a7ay, BCTPEYAIOIINXCSI B TOBCEHEBHOM KU3HU

23 | Mexanuueckasi paboTa U MOIIHOCTb CHJIBI JlaBatb ornpeeneHus U3y4eHHbIM TOHATUSAM; BBIYMCISATh MEXAHUYECKYIO paboTYy;
OTIpeNeNATh yCIOBUS, HEOOXOMMBIE [Tl COBEPILICHUS] MEXaHUYECKOW PaOOThI; BEIYUCIIATH
MOIIHOCTb 110 U3BECTHON paboTe; MPUBOIUTH IPUMEPHI €MHUIL MOLTHOCTH Pa3IMYHbIX
TEXHUUYECKHUX MPUOOPOB U MEXAaHU3MOB; aHAJIM3UPOBATH MOIIIHOCTH Pa3IMYHbIX TPUOOPOB;
BBIPaKaTh MOIIHOCTb B Pa3JIMYHbIX €IUHUIAX

24 | Dueprus. Kunernueckas SHEPTHs JaBaTh ornpeneneHust U3y4eHHbIM OHATUSM; BBIYUCIATH Pa0OTY CHII U U3MEHEHUE
KMHETUYECKOW SHEPruu Teia

25 | IloTeHIMaIbHAS SHEPTUSA [TpuBoUTE IpUMeEpHI TEJI, 00IaJAI0LIUX TOTEHIIMATbHOW, KHHETUYECKON SHEPTHEH;
IPUBOAUTH MPUMEPHI IPEBPALEHUS SHEPTUU U3 OJHOI0 BUJIA B IpYroii, Tes 001a1atomux
OJIHOBPEMEHHO U KMHETHMYECKOW M ITOTEHIIMAJIbHON SHEPrUeH; ONPENEIATh
HOTEHIMAJIBHYIO SHEPTUIO YIIPYTo 1e(hOpMUPOBAHHOIO Teja 110 U3BECTHON Aedopmaruu u
YKECTKOCTH TeJa; paboTaTh ¢ TEKCTOM naparpada yueOHUKa

26 | 3aKOH COXpaHEHUs YHEPTUU B MEXAHUKE ITpyMeHATh 3aKOH COXpAaHEHHS] MEXaHUYECKON PHEPIUH IIPH pacdeTax pe3ysbTaToB
B3aUMO/ICVICTBUH TEJ TPaBUTAMOHHBIMY CWJIAMH U CHJIaMU ylipyroctu. Pemarts
pacueTHbIE U KAYECTBEHHBIE 331a4M Ha IPUMEHEHHUE 3aKOHA COXPAHEHUS SJHEPTUU

27 | JluHamMuKa BpAIIaTEIbHOTO JBY)KEHUS JlaBaTb onpeneneHnss MOMEHTA CUJIbl, MOMEHTA UHEPIIUH TEJIA; BBIYUCIATE MOMEHTBI

a0COJIIOTHO TBEPJIOTO Tena MHEPIMH TOHKOTO MPSIMOT0 CTEPKHS, IIMIIMHJIPA, 111apa, TOHKOro o0pyya

28 | 3aKOH COXpaHEHUsI MOMEHTA UMITYJIbCa BbI4ucasTh MOMEHT UMITYJIbCA YACTHIIBI M TBEPAOTO TENA; IPUMEHATH OCHOBHOE
ypaBHEHHE JUHAMMKH BPaLaTeIbHOTO IBUKEHUS B UMITYJIbCHON (hopMe, 3aKOH
COXPaHEHMsI MOMEHTA UMITYJIbCA JJIs PEIIEHUs 3a1a4

29 | PaBHOBecue aOCONIOTHO TBEPBIX TEI IIpuMeHATH yCIOBHS paBHOBECHUS TBEPAOTO TeJa JUIsl pELIEHUs 3a/1a4

30 | laBnenwue. YcinoBue paBHOBECHS JKUIKOCTH H JaBaTh omnpenenenue nasieHus, GopmynupoBaTh 3akoH [lackais, HaXOAUTh

rasa BBITAJIKMBAIOIIYIO U IOJBEMHYIO CHJIBI

31 | JIBmwxkenwue XuIKOCTH. Y paBHEeHUE bepHymm KnaccudunupoaTs pa3inyHble pexXUMbl TEUEHUS KUAKOCTH, IPUMEHSATh YpaBHEHHE
bepHysum Ui pemieHus 3a1aq

32 | Konrponshas padora Ne 1 mmo pazaemy [TpuMeHsTh TEOpETUUECKHI MaTepHrall IPU BBHIIOJHEHUH KOHTPOJBHBIX 3aJaHUM




«MexaHukay

PA3JIEJI 2: MOJIEKYJIAPHAS ®U3UKA. TEIIJIOBBIE SABJIEHUA (23 4.)

33 | Ocuorusie nonoxenuss MKT. BpoyHoBckoe OOBACHATH ONBITHI, TOATBEPKAAIONINE MOJIEKYJIIPHOE CTPOSHHUE BELIECTBA, OPOYHOBCKOE
nsrkenue. Anddysus JIBIDKEHUE; ONPEENATh pa3Mep MallblX Tej; 00bACHATh: OCHOBHBIE CBOWCTBA MOJIEKY!I,
¢du3nveckue sBICHUS Ha OCHOBE 3HaHUI O CTPOSHHH BEIIECTBA; OOBSICHATH SIBICHUE
TG Py3un U 3aBUCUMOCTb CKOPOCTH €€ IIPOTEKAHUS OT TEMIIEPaTyphl TeJla; IPUBOIUTH
npuMepsl T Gy3un B OKpYKaAIOIIEM MHpe
34 | XapakTepuCTUKH MOJIEKYJI JlaBatb ornpeeneHus U3y4eHHbIM NOHATUAM (OTHOCUTEIbHASA MOJIEKYJISIpHAs Macca,
MOJISIpHAsl Macca, KOJMYECTBO BEIIECTBA, | MOJIb, KOJTMUECTBO MOJIEKYJ, OCTOSTHHAS
ABOrajipo, INIOTHOCTb BEIIECTBA); HA3bIBATh OCHOBHBIE MOJIOKEHUS U3YyUEHHBIX TEOPUH U
THIIOTE3
35 | Pemenue 3a1au Ha pacueT BEJIUYHUH, [TpuMeHsTH TPUOOpPETEHHBIE 3HAHUS 10 (PU3HKE JJIS PEIICHUs IPAKTHUECKUX 3ajad,
XapaKTePU3YIOIUX MOJICKYJIIbI BCTPEYAIONINXCS B TIOBCEHEBHOM KU3HU
36 | Ctpoenne ra3000pa3HbIX, JKUAKUX U TBEPIBIX Jloka3bIBaTh HATMYHUE PA3INYHsI B MOJIEKYISIPHOM CTPOCHHUHU TBEPABIX TEII, JKUAKOCTEH 1
Teln ra3oB; IPUBOAUTH IPUMEPHI IPAKTUYECKOTO MCIIOIb30BaHMsI CBOMCTB BEILIECTB B
Pa3IMYHBIX arperaTHBIX COCTOSHUSX; MPOBOANUTH SKCIIEPUMEHT 110 OOHAPYKEHUIO
JeMCTBUS CUIT MOJIEKYJISIPHOTO IPUTSKEHUS, JIeJ1aTh BBIBOJIBL; HCIOIB30BATh
MEXITPEIMETHBIE CBSA3H (PU3UKH U XUMHH TSI OOBSICHEHUS arperaTHOro COCTOSTHUS
BEIIECTBA.
37 | IlapameTpsl COCTOSIHUS HICATHHOTO Ta3a. JlenaTh BBIBOJBI M YMO3AKITIOUEHHSI U3 HAOMIOACHNH, N3YIEHHBIX (PH3HUECKUX
OcCHOBHOE ypaBHEHUE MOJIEKYIISIPHO- 3aKOHOMEPHOCTEH, MPOTrHO3UPOBATh BOZMOXKHBIE PE3YIIbTAThI
KWHETHUYECKON TEOPUU ra30B
38 | Temmeparypa u ee U3MepeHue JlaBatTb ornpe/ieneHuss U3y4eHHBIM MOHATHUAM (TEIUIOBOE pPaBHOBECHE, MUKPOIIApaMETPBI,
MaKponapamMeTphbl, TEMIIEpaTypa, TEIIOBOE JIBUKECHUE); Ha3bIBATh OCHOBHBIE TIOJI0KEHUS
U3YyYEHHBIX TEOPHH U TUIIOTE3; OMUCHIBATh U JIEMOHCTPAIIMOHHBIE U CAMOCTOSTEIIBHO
MPOBE/ICHHBIE KCIIEPUMEHTBI; KIIaCCU(DUIIUPOBATh N3YUYEeHHBIE OOBEKTHI U SIBICHUS;
JIeNaTh BHIBOJIBI M YMO3AKIIIOUEHHSI U3 HAOII0ACHUH, N3YUYeHHBIX (PU3MUECKUX
3aKOHOMEPHOCTEH, MPOTHO3UPOBATH BOSMOXKHBIE PE3YIIbTATHI
39 | AGcomtoTHas Temnepatypa. Temmnepartypa — JlaBatp ornpeeneHuss U3y4eHHbIM MOHATHUAM (TeMIepaTypa, KWHETUYeCcKast SHEPTrHsl

Mepa CpeIHEN KUHETUYECKOU SHEPTUU

JBUKEHHS MOJIEKYJI, TocTossHHAs bosbiimana, abcontoTHas Temmeparypa, KensBuH,
CpeIHsIs KBalpaTUYHAasl CKOPOCTH); BBIYUCIATH CPEIHION KHHETUYECKYIO DHEPTUIO
TEIJIOBOTO ABMKEHUS MOJIEKYJI IO M3BECTHOM TEMIIEpaType BEUIECTBA; HHTEPIIPETUPOBATh
¢duznveckyro HHGOPMAIHIO, MOJYYSHHYIO U3 IPYTHX HCTOUHUKOB




40

YPaBHeHI/Ie COCTOsAHHA UCAJTBHOI'O I'a3a

JlaBatb onpeneneHus U3y4yeHHbIM NOHATUSAM (MaKponapamMeTphl, YHUBEpCaJIbHAsI ra30Bast
nocTostHHas1, ypaBHeHue Knaneipona-MenneneeBa, ypaBuenue Kinaneipona); mpuMeHsTh
MPUOOpPETEHHBIC 3HAHUS IO (PU3UKE AJIS PEIICHUS MPAKTHYECKUX 3a/1a4, BCTPEUAIOIINXCS B
MOBCE/IHEBHOM JKHU3HU

41 | I'a30Bbl€ 3aKOHBI [laBaTh onpeneneHust U3y4eHHbIM OHATHUAM (Ia30Bbl€ 3aKOHBI, H30IIPOLIECCH], 3aKOH
[Tapns, 3akon ['eit-JIroccaka, 3akoH boitnsi-MapuoTTa, ©30XOpHBIH, U300apHBIH,
M30TEPMHUECKUI MPOIIECCHI); OMPENENIATH TapaMeTphl BEIIECTBA B ra3000pa3HOM
COCTOSIHMH M IIPOUCXOAITUX mporieccoB 1o rpadukam 3asucumoctu p (T), V (T), p (V);
NPEJCTABIATH B BUJE Ipa)MKOB H30XOPHBIA, H300apHBIA U M30TEPMUUYECKHIA IPOIECCHI
42 | Pemenue 3a1a4 o reme «OCHOBBI [TpuMeHsTH IPHOOPETEHHBIE 3HAHMS 110 (PU3KKE IS PEIICHUS MPAKTHYECKUX 3a/1a4,
MOJIEKYJISIPHO-KUHETUYECKON TEOPHH. BCTPEUAIOLIUXCS B IOBCEAHEBHON KU3HU
W eanbHblil ra3y
43 | BuytpenHss sHeprus. Pabota u temnora kak JlaBaTh onpenenacHre BHYTPEHHEN YHEPIUM Tejla KaK CYMMbI KHHETUYECKON SHEPIUH
(dbopMBI TIepe1aun SHEPTUU JIBUKEHUS €r0 YaCTHIl U NOTEHLIMAIbHON SHEPIUH UX B3aUMOJIEUCTBUSA; OOBSCHSTD
U3MEHEHHE BHYTPEHHEH SHEpruM Tella, Korja HaJl HUM COBEpILAIOT paboTy WK TeJo
copepuiaet padoty. [lepeuncnars crnocoObl U3MEHEHUs1 BHyTpeHHeH anepruu. [lpuBoaurs
IpUMEpPbl U3MEHEHUS BHYTPEHHEN SHEPTUU Teja MyTeM COBEpLICHUs pabOThl U
temionepenayu. [IpoBoAUTH ONBITHI 10 U3MEHEHUIO BHYTPEHHEHN dHEpPrun
44 | TenyoeMKOCTb. Y iebHas TEMJI0EMKOCTb. HaxoauTs cBsI3b MEXy €IMHUIIAMH, B KOTOPBIX BBIPAXKAKOT KOJINYECTBO TEIUIOTHI JIK,
VYpaBHeHMe TEmI0BOro OagaHca k/[X, KaJ1, KKaJl; cCaMOCTOSITENIbHO pab0oTaTh C TEKCTOM Y4eOHUKA; OOBSICHITh (PU3NUECKUIA
CMBICJT YJIEJIbHOM TEIIOEMKOCTH BEIIECTB; aHAJTM3UPOBATh TAOJUYHbIE JaHHBIE; TIPUBOANUTH
IIpUMEpPBI, IPUMEHEHUS Ha MPAaKTUKE 3HAHUM O Pa3InYHON TEIJIOEMKOCTH BELIECTB;
paccUUTHIBATh KOJIMYECTBO TEILUIOTHI, HEOOXOAMMOE Il HarpeBaHus Tejla UM BhIIEIseMoe
UM IPU OXJIAXKJICHUU
45 | IlepBblif 3ak0H TepMoaHAMUKU. [Ipumenenne PaccuuTbiBaTh U3MEHEHUs BHYTPEHHEW SHEPTUU Tel, pabOThl U MepeIlaHHOIO KOJIMYEeCTBA
MIEPBOr0 3aKOHA TEPMOJMHAMMKY K PA3JIMYHBIM | TEIJIOTHI C UCIOJIB30BaHUEM MIEPBOT0O 3aKOHA TEPMOJIMHAMUKH; pacdeT padoThl,
n3ompoueccam COBEpILIEHHOH razom, no rpagpuky 3asucumoctu p (V)
46 | Bropoe Hauaio TepMOIMHAMUKA [TpuBOIUTE MpUMEPHI HEOOPATUMBIX MTPOLIECCOB B MPUPOJE; POPMYIUPOBATH BTOPO
3aKOH TEPMOAVHAMMKH; YKa3bIBATh IPaHULIbI IPUMEHUMOCTH 3aKOHOB TEPMOJINHAMUKH;
HCIIOJIb30BaTh PA3JIMYHbIE UCTOYHUKN MH(GOPMAIUH JJIs IOTy4eHUs! GU3NUIECKOM
uHpopManuu
47 | llpunuunse! aeiictBus termnoBoid MamuHbl. KITJI | OOBACHATH ycTpOWCTBO M MPUHIUI padOThI TEIJIOBOTO ABHUraTesns; cpaBHuBaTh KI1J]

TCIIJIOBOT'O ABUTaTCIIA

Pa3IMYHBIX MaIllMH U MeXaHu3MoB; BbrunuciaTh KITJI mpu coBepiueHnu ra3oM paboThl B
npoleccax M3MEHEHHUs COCTOSTHUS 110 3aMKHYTOMY IUKITY; IEMOHCTpAIHs posid (PU3HKHU B




CO3JaHNHN U COBCPIICHCTBOBAHUH TCIIJIOBBIX IIBI/IFaTeJ'IGI\/’I

48 | TennoBble ABUTATEIN U UX POJIb B )KU3HH W3narath CyTh 9KOJIOTHYECKHX MPOOIIeM, 00YCIOBIEHHBIX Pa0OTOH TEIUIOBBIX JIBUTATEIICH
YelioBeKa U IIpeJyiaraTh MMyTH UX PELICHHs; YMETh BECTH JIMaJor, BHICIYIIIMBATH MHEHHUE ONIOHEHTA,
y4acTBOBATh B JJUCKYCCHUU, OTKPBITO BBIPAXKATh U OTCTAMBATH CBOIO TOUKY 3PEHUS;
AHAIM3UPOBATH U OLEHUBATH IMOCIEICTBUS AJIs OKPYXKAIOIIel cpeibl OBITOBOI U
MIPOU3BOJICTBEHHON JEATEILHOCTH YEIIOBEKA, CBI3aHHOM C UCIIOJIb30BaHUEM (DU3HUSCKUX
IIPOIIECCOB
49 Hacpimennsiii nap. JlaBieHue HaCchIIIEHHOTO OOBSICHITH MOHIKEHUE TEMIIEpaTyPhl KUAKOCTU IPHU UCHIAPEHUU; TPUBOIUTH PUMEPHI
napa SIBIICHUH TIPUPOJIBI, KOTOPBIE OOBSICHSIOTCS KOHJCHCANIUEH Tapa
50 | BrmaxHocTb BO3yXa [TpuBOIUTH MpUMEPHI BIUSHUS BIaXXHOCTH BO3yXa B ObITY U IEATEILHOCTH Y€JIOBEKa;
OIPEEIIATh BIAXKHOCTh BO3/1yXa
51 | Kpucrannuyeckue u amopHbie Tena JlaBaTh omnpeneneHus U3y4eHHBIM HOHATUAM (M30TPOMHS, aHU30TPOIUS, KPUCTAILIIBI,
MOHOKPHUCTAJUI, TOJIMKPUCTAILT, aMOP(HBIE TeJla, TEKYYECTh, KPATKOBPEMEHHOE
BO3/ICIICTBHE, JOITOBPEMEHHOE BO3ICHCTBHE); MPUMEHSTh 3aKOH ['yKa /i penieHus
MPAKTUYECKHUX 3a/1a4
52 | MexaHuueckue CBOICTBa TBEPABIX TEI. HccnenoBaTh MEXaHUYECKHE CBOMCTBA TBEP/BIX TEI; IPUMEHATH (PU3HUECKUe MOHITUS U
[1naBneHne U KpucTaUIU3ALMS 3aKOHBI B y4eOHOM MaTtepuase npodhecCuOHaTBLHOTO XapaKTepa; UCIOIb30BaTh IHTEpHET
JUTsE ToucKa uHGOpMaIuu 0 pa3paboTKax U MPUMEHEHUSX COBPEMEHHBIX TBEP/bIX U
aMOp(HBIX MaTepUaJIOB
53 | TemnoBoe pacupeHue TBEPAbIX Tel U OOBSICHITH 3HaUEHHUE TETIOBOTO PACIIMPEHHsI TeJl B MPUPOJIE U TEXHHUKE; pACCUUTHIBATH
KUJIKOCTEN JUHEHHOE 1 00BEMHOE paclIupeHUE
54 | IloBTOopUTENHHO-0000MIAIONIHI YPOK TI0 pa3aeny | [IpuMeHsaTs mpuoOpeTeHHbIe 3HaHUS 0 (PU3HKE AT pelIeHHs MPAKTUYECKUX 3a/1ad,
«MonekynspHas ¢usuka. TernoBbie IBISHU BCTPEYAIONTUXCS B TOBCEIHEBHOM KU3HU, JJI1s1 0€3011aCHOTO UCIIOIB30BaHUS OBITOBBIX
TEXHUYECKUX YCTPOMCTB, pAlIMOHATIBHOTO MPUPOJONOIB30BAHMS U OXPaHbl OKPYKAIOIIEH
cpelibl
55 | KontponpHas pabora Ne 2 mo pazgeny [IpuMeHATh TeOpeTHUECKUI MaTepHall MPU BBIIOJIHEHUH KOHTPOJIbHBIX 33/IaHUN

«MonekynspHas ¢usuka. TenaoBble sIBICHUS

PA3JIEJI 3: OCHOBBI QJIEKTPOJUHAMUKHA
Tema 3.1: DaexrpocraTuka (11 41.)

56

DnexTpuuecKue 3apsaabl. 3aKOH COXPAHEHUs
3apsiaa

OOBSACHATH B3aUMOJICHCTBHE 3apsHKEHHBIX TEJT U CYIIECTBOBAHUE IBYX POJIOB 3apsi/a;
JIOKa3bIBaTh CYHIECTBOBAHHME YACTHUIl, UMEIOIINX HAUMEHBIINN 3JEKTPUUECKUIN 3apsI;
00BSICHATH 00pa30BAHME MOJOKUTEIBHBIX U OTPUIIATEILHBIX HOHOB; (POPMYyIUPOBATH
3aKOH COXPaHEHUS AJIEKTPUUECKOTO 3apsia; MPUMEHITh MEX MPEIMETHBIE CBSA3U XUMHUH U
bu3uKy U151 O0BSICHEHUS CTPOCHHS aTOMa




57 | 3akoH Kynona BBIUUCIATH CUITBI B3aUMOJCHCTBUS TOYSUHBIX SJEKTPHUECKUX 3apsiioB; GOPMYIHPOBATh
3akoH KysoHa; cTpykTypupoBaTh U3y4E€HHBIN MaTepuai; UHTEPIPETUPOBATh (PU3UUECKYIO
MH(OPMALINIO, TTOTYYEHHYIO U3 APYTUX UCTOYHUKOB
58 | Pemienue 3a/1a4 Ha 3aKOH COXPaHEHUS [TpuMeHATH IPUOOPETEHHBIE 3HAHMSI 110 (PU3KKE IS pPELIeHUs IPAaKTUYECKUX 3a/1a4,
JIEKTPUYECKOro 3apsa 1 3akoH Kysnona BCTPEYAIOLINXCS B IOBCEAHEBHON KU3HU
59 | Dnexrpuueckoe noje. HanmpshkeHHOCTD JlaBaTh onpeneneHust U3y4eHHbIM OHATHUAM (CHIJIOBask XapaKTEpUCTHUKA I10JIs,
aJIeKTpryecKkoro nojs. [IpuHIun cynepno3uuun | HaOpsKEHHOCTb HOJIs, IPUHLUI CYNEPIIO3ULIUH 110JIeH, CBOMCTBA AJIEKTPUUYECKOTO HOJIH,
noJien CKOPOCTb CBETA); HA3bIBaTh OCHOBHBIE M10JIOKEHUSI N3YUEHHBIX TEOPUN U THIIOTE3
60 | PaGoTa cui1 351eKTpUYECKOro MO JlaBatb ornpejesneHus U3y4eHHBIM OHATUSAM; OIIUCHIBATh U JEMOHCTPALIMOHHBIE U
CaMOCTOSITENIbHO MTPOBEACHHBIE SKCIIEPUMEHTBI, UCTIONIB3YS JIJIsl TOTO S3bIK (PU3UKH;
KJ1accu(UIUPOBaTh N3yUYEHHbIE OOBEKTHI U SIBICHUS; 1€1aTh BbIBOABI U YMO3AKIOUEHUS U3
HA0JII0/IEHUH, U3YYEHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATH BO3MOXKHbBIE
pe3yiIbTaThl
61 | Ilorenuman. PazHocts norennuanos. Cesi3b JlaBaTh onpeneneHust U3y4eHHBIM HOHITHUSIM (SHEPreTHUecKas XapaKTepUCTHKA 101,
MEX]y HalpsKEHHOCTBIO U Pa3HOCTBIO HOTEHIUAJ, Pa3HOCTh MOTEHIIAJIOB, HANPSKEHUE, SKBUITOTEHIIMAIbHAs! [IOBEPXHOCTb,
MTOTEHIIMAJIOB 3JIEKTPUUECKOTO MO BonbT); BBIUKCHAATH MOTEHIMAI AJIEKTPUYECKOTO M0JI1 OTHOTO M HECKOJIBKUX TOYEUHBIX
AJIEKTPUUYECKUX 3apsIJIOB; U3MEPSITh Pa3HOCTh NOTEHIMAJIOB
62 | IIpOBOJHMKH U AUIIEKTPHKH B Ha ocHoBe 3HaHMIT CTPOCHUS aTOMa OOBSACHSITH CYIIECTBOBAaHHE TPOBOIHUKOB U
anekTpocTarnyeckom nosne. Ionspuzanus JIUDJIEKTPUKOB; IPUBOJUTH IPUMEPHI IPUMEHEHUS IIPOBOJHUKOB U AUDJIEKTPUKOB B
TNDJIEKTPUKOB TEXHHUKE
63 | Konnencaropsl OOBsACHATH Ha3HAYEHUE KOHEHCATOPOB B TEXHHUKE, CIOCOOBI YBEIMUEHUS M YMEHbBIICHUS
€MKOCTH KOHJIEHCATOPa; PACCUUTHIBATH AIEKTPOEMKOCTh KOHJIEHCATOpa, paboTy, KOTOPYIO
COBEpUIAET AIEKTPUUYECKOE M10JIE KOHIEHCATOPA
64 | DHeprus 3apsHKEHHOTO KOH/IGHCATOPA. BbI4ucnsTh 3HEPIUIo 3JIEKTPUUECKOr0 MO 3apsHKEHHOT0 KOH/IEHCATOpa; IPUMEHSTh
IIpuMeHeHne KOHAEHCATOPOB nproOpeTeHHbIe 3HaHUS 10 (PU3UKE /IS peIIeHUs MPaKTHYECKUX 3a/1a4, BCTPEYaroIuXcs B
MIOBCEIHEBHOM JKU3HMU, [yl 0€30I1aCHOTO MCIOJIb30BaHUs OBITOBBIX TEXHUYECKUX
YCTPOMCTB, pallMOHAIBHOIO TPUPOIONOIb30BAHUS U OXPaHbl OKPYXKAIOLIEH CPeIbl
65 | Pemenue 3amad mo Teme «DnekTpudeckoe mosie» | [IpoBoauTh cpaBHUTENBHBINA aHATN3 TPABUTAMOHHOTO U 3JIEKTPOCTATHYECKOTO TOJIEH;
IPUMEHSATH IPUOOPETEHHbIE 3HAHUS 110 (PU3MKe JUIs PELIeHUs TPAaKTUYEeCKUX 3a/1a4 U 33134
poeCCHOHAIBHON HAINTPaBICHHOCTH
66 | KonrponbHas padora Ne 3 o Teme [TpuMeHsITh TEeOpEeTUUECKHI MaTepHall IPU BHIIOJTHEHUH KOHTPOJBHBIX 3aJaHUM

«BHCKTpI/I‘-ICCKOC ITIOJIC»

JlaGopaTopHblii NpakTUKYM (5 4.)

67

N3ydeHne 3akoHa COXpaHEHHsI MEXaHHUUECKOMH

‘ [TpoBoaAUTH (PU3UUECKHI FIKCIIEPUMEHT; U3MEPSATH MOTEHIIUAIbHYIO SHEPTUIO MTOJIHIATOTO




SHEPIUU HaJl 3eMJIeH Tena U yrpyro AeopMUpOBAHHOM MPYXHUHBI, padOTaTh B TPyIIIe
68 | OnbiTHas mpoBepka 3akoHa [ eii-Jlroccaka [TpoBOIUTH (pr3HUECKUI SKCIIEPUMEHT; OMIMCHIBATH OIBITHI, YCTAaHABJIMBAIOLINE 3aKOH | eii-
Jlroccaka, 00BsicCHATH 3ak0H HAa ocHoBe MKT; paboTats B rpymime
69 Onpenenenue aTMOCHEpHOro AABICHUS C [TpoBoaUTH PU3HUECKUI FIKCIIEPUMEHT; ONPENENATh aTMOC(EPHOE AAaBICHUE C TOMOIIBIO
IIOMOILBIO 3aK0Ha boiug-Mapuorra 3akoHa boins-Mapuotra; paboTarth B rpynne
70 | 3mepeHue *eCTKOCTH MPYKHUHBI [TpoBoaUTH pr3HUECKHUI FIKCIIEPUMEHT; U3MEPATH KO3(PPULIMEHT KECTKOCTH PYKUHBI,
HCCIIEN0BATh 3aBUCUMOCTD KECTKOCTH OT TOJIIIMHBI IIPOBOJIOKH, U3 KOTOPOM M3rOTOBJICHA
Ipy>XKHHa
71 | OnpeneneHue OTHOCUTEIBHON BIa)KHOCTH [TpoBOIUTH (PU3HUECKUI IKCIEPUMEHT; U3MEPATH OTHOCUTENIbHYIO BIQKHOCThH BO3/1yXa;
BO3JlyXa paboTaTh B rpymnie
72 | UTtoroBast KOHTpOJIbHAs paboTa IIpuMeHATh TEOPETUYECKUI MaTEpUaJl IIPU BBIIIOJIHEHUH KOHTPOJIbHBIX 33IaHUN
Kypc oOyuenus 2 KomuuectBo waco 100
Ne XapakTepucTUKa OCHOBHBIX BUIOB NESTENIbHOCTH CTYy/IeHTa (Ha ypOBHE
ypoka OcHOBHOE cojJiepKaHue 10 TeEMam yueOHBIX neHicTBui)

PA3JIEJI 3: OCHOBBI DJIEKTPOANHAMMUKMU (npoposkenne)
Tema 3.2: 3akoHbI NOCTOSTHHOTO TOKa (14 4.)

1 VYcnoBust, He00X0AUMBIE /1151 BOSHUKHOBEHHUS 1 | [IpuBOAMTE MpUMeEphl XMMUYECKOTO M TEIUIOBOTO AEUCTBUS 2JIEKTPUUECKOTO TOKA U UX
MOJJIEPKaHUs AJIEKTpUUECKOoro Toka. Cuiia Toka | MCIOJIb30BaHMSI B TEXHHUKE; ITOKa3bIBaTh MATHUTHOE JIEWCTBHE TOKA; ONPEAETATh
U TUIOTHOCTB TOKa HarpaBJIeHUE CUJIbI TOKA; PACCUUTBIBATH 110 (POpPMYJIEe CHITYy TOKA, BBIPaKaTh B pa3IMYHBIX
€IMHULIAX CUITy TOKA
2 3aBUCUMOCTB JIEKTPUYECKOTO CONPOTUBIICHHUS VYcTaHaB/IMBaTh COOTHOLIEHUE MEXKIY CONPOTUBIIEHUEM MPOBOIHUKA, €70 AJIUHON U
OT MaTepuaa, JUIMHbI U MJIOLIAAN TONEPEeYHOro | IJIOLIA/IbI0 MONEPEYHOT0 CEYEHUSI; ONIPENENATh YASIbHOE CONPOTUBICHUE TPOBOAHHKA,
CEUEHUs IPOBOJAHMKA. 3aBUCUMOCTD aHaAJTM3UPOBATh TAOJUYHBIE TaHHBIE
ANEKTPUYECKOTO COIPOTUBIICHUS IPOBOJHHUKA OT
TEMIIEPATYPHI
3 3axon Oma aiis yuactka nenu 6e3 9J1C YcraHaBIMBaTh 3aBUCUMOCTh CHJIBI TOKA B IIPOBOJHUKE OT COIPOTUBIIEHUS ITOTO
MIPOBOJIHUKA; 3aUChIBaTh 3aKOH OMa B BHJI€ (JOPMYIIbI; HCIIOIB30BaTh MEXKIIPEIMETHbIE
CBS3M (PU3UKU U MAaTEeMATHUKH JJIs penieHus 3a1a4 Ha 3akoH OmMa
4 ONEeKTPOABMKYIAsl CUla HICTOYHHKA TOKA.

3akoH OMa JUId MOJTHON LU

HpI/IMeHHTL HpI/IOGpCTCHHLIC 3HaHUA 110 (1)I/I3I/II(C AJId PCIICHUS MMPAKTHUYCCKUX 3a1a4,
BCTpCHAIONIUXCA B IMOBCETHEBHOM KHU3HU, OJIA 0€30IaCHOTO KCIIOIL30BaHU OBITOBBIX
TCXHUYCCKUX yCTpOﬁCTB, PAallMOHAJIBHOI'O IPHUPOAOIIOJIb30BAHUA U OXPAaHLbL Opr)KaIOH_ICﬁ




cpensbl

5 CoennHeHne NpoOBOIHUKOB BxurouaTs amMmnepMeTp U BOJIBTMETP B LIETIb; OIPEAENISATh CUIy TOKAa U HaIllpsDKEHUE Ha
Pa3IMYHbIX YYacTKAaX LIEIHU; ONPEIeIIATh LIeHY JeJICHUs aMIIepMeTpa U BOJIBTMETPA;
YEPTUTh CXEMBI AJIEKTPUUECKON LIeNn
6 Pemenue 3a1a4 Ha coeTMHEHUE IPOBOIHUKOB PaccuuThIBaTh CUITy TOKa, HAPSHYKEHUE U COIIPOTUBIIEHUE IIPU 110CIIEJOBATEILHOM U
napajielIbHOM COEMHEHUH POBOAHUKOB
7 CoennHeHne UCTOYHUKOB 3JIEKTPUUECKOMN OOBsACHATH Ha IPUMEpPE IEKTPUIECKOH 1enu ¢ AByMs ucrounukamu Toka (3/1C), B kakom
SHEpruu B OaTapero Cilydae MCTOYHMK JIEKTPUYECKOHN 3Hepruu paboTaeT B peXUMe reHepaTopa, a B
KaKOM — B PEKHUME OTPEOUTENS
8 PaboTa 1 MOLTHOCTb 3JIEKTPHUUECKOrO TOKA PaccuutbiBaTh pabOTy M MOLTHOCTh 3JIEKTPUUYECKOT0 TOKA; BBIPAXKaTh €MHULLY MOLTHOCTH
yepe3 eMHUIIbI HAaIPsKEHUS. M CUJIbI TOKA
9 3axoH /xoynsa-Jlenna. TemnoBoe neiictBue Toka | OnpenensaTs TeMIEpaTypy HUTH HaKaJIMBaHMs; IPUMEHATH 3akoH Jlxoynsa-Jlenna nis
pelIeHns NPaKTUYECKUX 3aja4 U 3a7a4d 1po(eCcCHOHATbHONW HAIPABJIEHHOCTH
10 | Pemenue 3aayu Ha 3aKOHBI TOCTOSIHHOT'O TOKa [TpuMeHsTH IPUOOPETEHHBIE 3HAHMS 110 (PU3KKE IS peIIeHUs IPAKTUYECKUX 3a1ay,
BCTPEYAIOLINXCS B MOBCEAHEBHOM XKU3HH, JUIs1 0€3011aCHOI0 MCIIOJIb30BaHUs OBITOBBIX
TEXHUYECKUX YCTPOUCTB
11 | DnexkTpuyeckuil TOK B IOJIYIPOBOJHUKAX. Ha ocHOBe 3HaHMIT CTPOCHUS aTOMa OOBSACHSITH CYIIECTBOBAaHHE IOJIYIPOBOIHUKOB,;
OnexTpuyecKas IpoBOAUMOCTb [ToHuMaTh MPUPOTY SAEKTPUUECKOI'O TOKA B UUCTHIX MOJIYIIPOBOIHUKAX U B
MIOJIYTIPOBOJIHUKOB TP HAJIMUUU IpUMecer MIOJIYTIPOBOJTHUKAX MPU HAIWYUU MPUMECEH C TOUKHU 3PEHUSI SJIEKTPOHHON TEOPUH
12 | IlonynpoBOJHUKOBBIE TPUOOPHI OOBACHATH YCTPOHCTBO, MPUHIIMIT ASUCTBUS U MPUMEHEHHE TOTYIPOBOJHUKOBOTO IM0/1a
U TpaH3HUCTOpa
13 | DneKkTpuUecKuil TOK B JKUAKOCTSIX. 3aKOH OOBSICHATH MPUPOAY IAEKTPUUECKOTO TOKA B KUAKUX IMPOBOJHUKAX; IPUMEHSITH 3aKOH
NIEKTPOJIA3A JIEKTPOJIN3A TP PELICHNH 33]a4
14 | KonTtponsHas padora Ne 1 o teme IIpuMeHATh TEOPETUYECKUI MaTEpHaJl IIPU BBIIIOJIHEHUHA KOHTPOJIBHBIX 33IlaHUN

«IToCTOSTHHBIN 2TIEKTPUYECKUN TOK»

Tema 3.3: MarautHoe noJie (7 4.)

15 | MaruautHoe nosne BBIABIATH CBSA3b MEX/Y JIEKTPUUYECKUM TOKOM M MAarHUTHBIM ITOJIEM; IPUBOJIUTH
[IPUMEPBI MArHUTHBIX SIBJICHUM; HA3bIBATh OCHOBHBIE ITOJIOKEHUS U3YYEHHBIX TEOPUHN U
TUIIOTE3; ONUCHIBATh U JIEMOHCTPALIMOHHBIE U CAMOCTOSITENIBHO ITPOBEICHHBIE
HKCIEPUMEHTBI, UCTIONb3YS ISl 3TOTO PYCCKHUH SI3BIK U SI3bIK (PU3HKH

16 | BexTop MHIYKIIMKA MarHUTHOTO TTOJIS JlaBaTh onpeesieHus U3yIeHHBIM MOHATHIM (BEKTOP MarHUTHON WHIYKIIMH, CHIIOBBIC

JIMHUY MarHUTHOM UHAYKIUH, OPUEHTUPYIOLLEE JEHCTBUE, BUXPEBOE M0JIE, IIPABUIIO
NpaBOi PyKH); MOKa3bIBaTh CBA3b HANPABJICHHsI MATHUTHBIX JIMHUH C HAIIPABJICHHEM TOKa C




MOMOIIBI0 MAarHUTHBIX CTPEIIOK; TIEPEUUCIIATH CIIOCOOBI YCHIIEHUS! MArHUTHOTO JICHCTBUS
KaTYIIKH C TOKOM; IPUBOIUTH IPUMEPHI HCIIOIb30BAHHS JICKTPOMArHUTOB B TEXHHUKE U
OBITY

17 | JleficTBMe MarHUTHOI'O MOJIS Ha Bbruucnsate cuibl, 1eHCTBYIOIIME Ha TPOBOHUK C TOKOM B MarHUTHOM I10JI€; 1€1aTh
MPSIMOJIMHEHHBII TPOBOJIHUK C TOKOM. 3aKOH BBIBOZIBI 1 YMO3AKIIOUCHHUS U3 HAOIIOICHHUH, N3yYCHHBIX (PU3NIECKUX 3aKOHOMEPHOCTEH,
Awmnepa IIPOTHO3UPOBATh BO3MOYKHBIE PE3YJIbTAThl; IPUMEHATh IPUOOPETEHHbIE 3HAHUS 110 PU3UKE

JUIS PeLIeHUs TPAKTUYECKUX 3a/1a4

18 | MaruautHsbIi oTok. PaboTa o mepemenieHnto CTpyKTYpHpOBaTh U3y4EHHBIH MaTEepHall; MHTEPIPETUPOBATh PU3NIECCKYI0 HH(POpMAIIHIO,
IIPOBOJIHUKA C TOKOM B MAarHUTHOM I10JI€ HOJYYEHHYIO U3 JPYTUX HCTOYHHUKOB

19 | JleiicTBHe MarHUTHOTO MOJIS HA IBUKYIIUANCS BoruuciaTs cuiibl, IEUCTBYIOIIME HA DJIEKTPUYECKUAN 3apsill, ABUKYIIUNCS B MATHUTHOM
3apsia. Cuna Jlopenna 110J1€; IPUMEHSATh IPUOOPETEHHbIE 3HaHUS 110 (PU3MKE JUIsl peLICHUs IPAKTUYECKUX 3a1a4

20 | Onpenenenue yaenpHOTO 3apsiia. Y CKOPUTEIN OOBSACHATH MPUHLIUT IEHCTBUS Macc-CieKTporpada, yckopuTenei 3apsyKeHHBIX YaCTHIL;
3apsDKEHHBIX YacTHUI] OOBACHATH POJ MArHUTHOTO TOJISL 3€MJIU B )KU3HU PACTEHUH, KUBOTHBIX, YEJIOBEKA

CTPYKTYPHUPOBATh H3yYCHHBIH MaTepUall; IPUBOAUTH IPHUMEPHI PAKTUIECKOTO
IPUMEHEHHs U3YYCHHBIX SIBJICHUH, 3aKOHOB, TPUOOPOB, YCTPOICTB
21 | Pemenue 3ama4 o TeMe « MarauTHOE MOJIEY [TpumeHsTH IPHOOPETEHHBIC 3HAHMS 10 (PU3HKE IS PEIICHUS TPAKTUIECKUX 3a/1a4

Tema 3. 4: DjekTpoMaruuTHass HHAYKOHSA (8 4.)

22

DneKTpoMarHuTHast MHIYKIIHS

Habimro1aTh 1 ONUCHIBATH OMBITHI, TOATBEPKIAIOIIUE MOSBIECHUE 3JIEKTPUUECKOT0O OIS
IpY U3MEHEHWU MarHUTHOTO I0JIsl, JIeaTh BBIBO/IbI; OUCHIBATh 3aBUCUMOCTh MArHUTHOTO
MIOTOKA OT MHAYKIIMM MarHUTHOTO TOJIs, MPOHU3BIBAIOIIETO IIOLIAa/lb KOHTYpa U OT €ro
OpPHUEHTAIUH 110 OTHOIIEHUIO K JIMHUSM MarHUTHOM UHIYKINU; OOBSACHITD IPUHIHI
JIENCTBUS T€HEPATOpa AIEKTPUUYECKOTO TOKA

23

Hamnpasnenue nnaykumonHoro toka. [Ipasuio
Jlenma

HaGnronate B3aumo/eiicTBrE aIFOMUHHEBBIX KOJICI] C MATHUTOM; OOBSICHATh (PU3UUECKYIO
cyThb npasuiia JIeHua u ¢popMyInpoBaTh €ro; IpUMEHTh npaBuio JIeHa u npaBuio
IIPaBOM PYKH JUIsl ONIPEAEICHUS HAIIPaBICHUS UHAYKIIMOHHOI'O TOKa

24

3aKOH 3JEKTPOMarHUTHOM MHIYKIIMH

[TpuMeHsITh IPHOOPETEHHBIE 3HAHUS 110 (PU3UKE IS PEIIEHUS IPAaKTUUECKUX 3a/1a4,
BCTPEYAIOLIUXCS B IOBCEHEBHOMN KU3HU

25

BI/IXpCBOC QJICKTPHUICCKOC TOJIC

JlaBath ornpeeneHuss U3y4eHHBIM MOHATHUSAM (BUXPEBOE AIEKTPHUUECKOE MOJIe, CHIla
Jlopenia, DJIC MHAYKIUK B ABMKYIIHXCS TPOBOHUKAX ); IPOBOJUTH CPABHUTEIbHBIN
AHaJIM3 CBOMCTB DJIEKTPOCTATUYECKOI0, MATHUTHOIO U BUXPEBOT'O MIEKTPUUECKUX MOJIEH

26

CamonHyKIust

OnuceBaTh JAEMOHCTpPAlMOHHBIC SKCIICPUMECHTHI, Ha6.]'IIO}IaTB 1 OOBICHATH SIBJICHHE
CAMOMHIAYKIIUN

27

3Hepr1/1$[ MAarHuTHOTO I10JIA

OnuceBaTh ACMOHCTPAaIMOHHBIC SKCIICPUMCHTBI; BBIYHUCIIATE SHCPTUHU MArHUTHOT'O ITOJIA;
OOBSCHSATH Ha IMPpUMEPEC MArHUTHBIX HBJ'IeHPIfI, noyemMy (bI/ISI/IKy MOKHO paCCMATpUBATh KaK




METaJUCIUIUIMHY; IPUMEHATh TPUOOPETEHHbIE 3HAHUS 110 (PU3UKE JUIS PELICHUS
IIPaKTUYECKUX 3a/1a4

28 | Pemenue 3ama4 o Teme «DIEKTPOMAarHUTHAS [TpuMeHsITh MPUOOPETEHHBIC 3HAHMS 110 (PU3UKE IS PEIICHUS TPAKTHUSCKUX 3a71a4
WHIYKIHS
29 | KonrponbHas pabora Ne 2 mo teme «MarautHoe | [IpuMeHSTH TeOpeTUUYECKUI MaTepral IPH BBIMOTHEHUH KOHTPOJBHBIX 3aIaHUI

I10JIC. SHCKTpOMaFHI/ITHaH WHIAYKIHA»

PA3JIEJI 4: KOJIEBAHUA U BOJIHbBI

Tema 4.1: Mexanuveckue KoJie0aHusi 1 BOJHBI (12 4.)
30 | KonebarenbHoe nmxenue. CBOOOAHbIE OnpenensaTh KonebaTeabHOE IBUKEHUE 110 €ro MPU3HAKAM; IPUBOIUTH IPUMEPHI
MeXaHU4eCKue KoeOaHus KoJIeOaHUI; Ha3bIBAaTh BETMUMHBI, XapaKTEPHU3YIOLIHE KoeOaTeIbHOE IBUKECHUE;
3alUCBIBaTh (POPMYITy B3aMMOCBSI3U IIEpUOJia U YaCTOThI KOJI€OaHUH, TPUMEHATh UX NPU
pelIeHnn 3a1a4
31 | JIuneiiHble MEXaHUYECKHE KOJIeOATENbHbIE OnuceIBaTh JUHAMUKY CBOOOAHBIX KOJIEOAHUH NPYKMHHOTO U MAaTEMaTHYECKOTO
CHCTEMBI MasiTHUKOB; BBIUMCIIATH IEPUOJ] KOIeOaHUI MaTEMaTHYECKOIO0 MasiTHUKA 10 U3BECTHOMY
3HAYEHUIO €r0 JUIMHBI; BEIUUCIIATH MEpHO/] KojaeOaHHil Irpy3a Ha MPYXKUHE 110 U3BECTHBIM
3HAYEHUSIM €r0 MACChl U JKECTKOCTH MPYKUHBI
32 | l'apmoHMueckue KoieOaHus JlaBath ornpeieneHus U3y4eHHbIM HOHATUAM (aMIUIUTY/a, IEPUOI, 4acToTa, (haza
KoJIeOaHMIi, CHHYCOH/1a, KOCHHYCOH/IA); UCIIOIb30BaTh MEXKIIPEAMETHBIC CBSA3U (PU3UKU
MaTEeMaTHKH JUIs pellieHus 3a/1a4
33 | IlpeBpamienne »HEPTUHN P KOJIeOATETHHOM JlaBaTh onpeneneHust U3y4eHHbIM OHATUSM, J€JaTh BIBOJbI U YMO3aKIIFOUEHUS U3
JBYKEHUH HaOJI01eHUH, N3yUYeHHBIX (PU3MYECKHX 3aKOHOMEPHOCTEH, TPOrHO3UPOBATh BO3MOYKHBIE
PE3yJIbTaThl; ONPEENATh TapaMeTphl KoieOaHul Tpy3a Ha IPYKUHE U Ha HUTH, YUTaTh
rpaduku
34 | CBoOOMHBIE 3aTyXarOIINE MEXaHUYECKHE [TpuBOIUTE MpUMEpPHI aBTOKOJIEOATEIBHBIX MEXAaHUYECKUX CUCTEM; IPOBOIUTH
Kosie0aHus KJIaccu(UKaLUIO KOJIeOaHui
35 | BelHyX/IeHHbIE MEXaHUYECKHE KOJIeOaHus OOBACHATH, B UEM 3aKJII0UACTCS SBJICHUE PE30HAHCA; TPUBOANUTH PUMEPHI OJIE3HBIX U
BPE/IHBIX MPOSIBIICHUHN pEe30HAHCa U MyTH YCTPAHEHUS MOCIIEIHNX; BbIpadaThiBaTh HAaBBIKU
BOCIIPMHUMATh, aHAJIM3UPOBATh, IepepadaThIBaTh U MPEIbIBIATH HH(OPMAIIHIO B
COOTBETCTBUU C NOCTABJICHHBIMU 33/1a4aMH
36 | Ilomepeunblie U MPOIOJIEHBIE BOJIHBI. PaznuuaTh nmomnepeyHsie U MPOJI0IbHbBIE BOJIHBI, OMMCHIBATh MEXaHU3M 00pa30BaHUs BOJIH;
XapaKkTepUCTUKU BOJIHbI Ha3bIBaTh XapaKTEPU3YIOLME BOJHBI (pU3nUecKre BETUUYHUHBI; 3alUChIBaTh (POPMYIIbI
B3aMMOCBSI3M MEX/1y HUMHU
37 | Uarepdepennms n nudpaxiiysi BOJIH HabmoaTe 1 0OBSICHATH ABJIEHUS UHTEPDEPEHIINH U JUPPAKIIUH MEXaHUYECKHUX BOJIH
38 | 3ByKOBBIE BOJHBI Ha3zpiBaTh 11ama3oH 4acTOT 3BYKOBBIX BOJIH; PUBOAUTH IPUMEPHI HCTOUHUKOB 3BYKa;




HPUBOAUTH OOOCHOBAHUS TOTO, YTO 3BYK SBIISICTCS MPOJOIBHOM BOIHOM; BBIABUIAThH
TUIIOTE3bI O 3aBUCUMOCTH CKOPOCTH 3BYKa OT CBOMCTB CpeZibl U OT €€ TeMIIepaTypbl
OOBSCHSATH, I0YEMY B I'a3aX CKOPOCTh 3BYKa BO3PACTAET C IOBBIILIEHUEM TEMIIEPATYpPhl

39 | ViubTpa3ByK U €ro NpUMEHCHHE [IpencraBiasTh 00aCTH IPUMCHEHHUS YIbTPa3ByKa M IMEPCICKTUBBI €r0 HCIIOIb30BAHUS B
pa3JII/I'-IHbIX O6J'IaCTSIX HaYKI/I, TCXHUKH, B MCIULIUHEC, U3J1araTtb CyTL OKOJIOTHUYECCKUX
po0JIeM, CBA3aHHBIX C BO3ICHCTBHEM 3BYKOBBIX BOJIH Ha OPraHM3M YCIIOBEKA, 3a/1aBaTh
BOHpOCBI nu HpI/IHI/IMaTB y‘-IaCTI/Ie B 06CY)KII€HI/II/I TCMBI, HpI/IMeHSITB 3HAHUA K peLHeHI/IIO
3a1a4

40 | Pewenue 3ama4 o reme «MexaHUYECKHE [TpuMeHSTH IPHOOPETEHHBIE 3HAHKS 110 (GU3HKE IS PEIICHHUS MPAKTHUYECKUX 3a1a4

KOJIEOAHMS U BOJIHEI»
41 | KonrpoabHas pabora Ne 3 o Teme [TprMeHATh TEOPETHYECCKHI MaTepHUAal IIPU BHITOJHEHHH KOHTPOJIBHBIX 3aJaHHI

«MexaHn4ecKne KojeOaHus ¥ BOJIHED)

Tema 4.2: JyieKTpOMarHuTHbIC KoJieOaHust U BOJIHBI (13

4.)

42 | CBoOOaHBIC U BBIHYKICHHbBIC Habmtoate cBOOOAHBIE 3JIEKTPOMAarHUTHEIE KOJIEOaHUsI B KOJIeOaTeTbHOM KOHTYPE;
AJIEKTPOMarHuTHBIC KoeOanus. KoebaTenpHblid | J1enaTh BEIBOJIBI; 1aBaTh OMPECIICHUS N3YICHHBIM ITOHSITUSIM; Ha3bIBATh OCHOBHBIC
KOHTYP MOJIO’KEHUS N3YYECHHBIX TEOPUH U TUTIOTE3

43 | Ilepnoxa cCBOOOIHBIX IEKTPHUSCKUX KoJleOanmii | [IpoBOAMTE aHAIOTHIO MEKTY (DU3MYECKHUMH BETUIMHAMH, XapaKTePU3YIOIIUMU

MEXaHUYECKYIO M 3JIEKTPOMAarHUTHYIO KoJie0aTellbHbIE CUCTEM; pelllaTh 3a7aud Ha
npuMeHenue popmyibsl TomcoHa

44 | IlepeMeHHBII TOK. [ 'eHEpaTOp MEPEMEHHOTO WuTepnpeTrpoBaTh GU3NIECKYI0 HH(POPMALIHIO, TOYYEHHYIO U3 APYTUX HCTOYHUKOB,
TOKa UCT0JIb30BaTh ypaBHeHU DJIC, HANPSHKSHWS W CHITBI TOKA JUTSI PEIICHUS 33129

45 | EMKOCTHOE ¥ MHIYKTHBHOE CONPOTUBICHHS PaccunThiBaTh mapaMeTphl HEH MPH PA3TUYHBIX COMPOTHBICHUAX MIEPEMEHHOTO TOKA
MIEPEMEHHOTO TOKa

46 | 3akon Oma JJist JIEKTPUIECKOH TIeTTn [TpuMeHsITh MPUOOPETEHHBIC 3HAHMS 110 (PU3UKE TS PEIICHUS TPAKTHUSCKUX 3a71a4
MepeMeHHOTro Toka. PaboTa u MouHOCTh
MIEPEMEHHOTO TOKa

47 | I'enepatopsl TOKa OOBSICHITH CTPOEHUE U MPUHITUI pabOTHI TeHEpaTOpa MePEMEHHOTO TOKA,;

WHTEPIPETHPOBATH PU3NICCKYI0 HH(DOPMAIIHFIO, TOJYICHHYIO U3 APYTUX HCTOYHHKOB

48 | Tpancdopmaropsl OOBACHATH YCTPOHCTBO U YCIIOBHS pabOThHI TpaHc(hopMaTopa Ha XOJIOCTOM XOY H MOJ

Harpyskoii; paccuntbiBath KI1JI tpancdopmaropa
49 | IlonyuyeHwue, mepenaya u pacrupeaeieHue Ha3zbiBaTh ciocoObl YMEHBIIICHHS TOTEPh AJIEKTPOIHEPTUH TIPH Mepeiade ee Ha

ANEKTPOIHEPTUH

OOJBIITNE PACCTOSHUS; AHATU3UPOBATH M OIIEHUBATH MOCIEACTBHUS ISl OKPYKAIOMIEH
Cpebl OBITOBOM U MPOU3BOJCTBEHHON JESATEILHOCTH YelIOBEKa, CBI3aHHOM C
MCIIOJIb30BaHUEM (PM3UUYECKHUX MTPOIIECCOB; UCTOIB30BaTh MIHTEpHET /715 orcKa




UH(OPMALIUU O COBPEMEHHBIX CIIOCO0AX Mepeaun EeKTPOIHEPTUU

50 | DnexrpoMarauTHbIe BOJIHBI. CBOWCTBA Habiro1aTh ONBIT 110 U3IY4YEHUIO U IPUEMY IEKTPOMArHUTHBIX BOJIH; OMMCHIBATh
3JIEKTPOMArHUTHBIX BOJIH pasInyMs MEXJly BUXPEBBIM JIEKTPUUECKUM U HJICKTPOCTATUYECKUM IOJISIMU; HAa3bIBATh
CBOICTBA 3JIEKTPOMArHUTHBIX BOJIH; U3JIaraTh CyTh 3KOJOTMYECKUX IIPOOIIEM, CBS3aHHBIX C
3JIEKTPOMArHUTHBIMH KOJIE€OAaHUSAMHU U BOJIHAMU; OOBACHATH POJIb 3JIEKTPOMArHUTHBIX BOJIH
B COBPEMEHHBIX HCCIIe0BaHusAX Beenennon
51 | U3o0perenue panuo A. C. [TonmoBeM. [Tonsitre o | CTpyKTypHpOBaTh U3y4eHHBIH MaTepUat, HHTEPIPETUPOBATh (PU3NIECKYI0 HHPOPMALIHUIO,
panuocsssu. [IpuMeneHue 31eKTpoMarHuTHBIX HOJYYEHHYIO U3 IPYTUX HCTOYHUKOB; IEMOHCTPUPOBAThH IIPE3EHTALIMU, Y4aCTBOBATh B
BOJIH 00CY)XJIEHUH NPE3EHTAllMI; PACCKA3bIBATh O IPUHIMIAX PAJUOCBSI3H U TEJIEBUICHUS
52 | OcHOBHbBIE XapaKTEPUCTUKHU, CBOMCTBA U [TpuMeHsTH TpUOOpPETEHHBIE 3HAHUS 10 (PU3HKE JJIS PEIICHUs PAKTHUECKUX 3ajad,
HCII0JIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH BCTPEYAOLINXCS B TIOBCEHEBHOM KHU3HH, JJIs1 0€30IIaCHOTO UCIIOIB30BAHUS OBITOBBIX
TEXHUYECKHUX YCTPOUCTB
53 | Pemenue 3amau no teme «I€KTPOMArHUTHBIE [TpumeHsTh TPHOOPETEHHBIC 3HAHMS IO (PU3KKE IS PEHICHUS MPAKTHYECKUX 3a1a4
KoJIeOaHUs U BOJIHBI»
54 | KonrtponpHas pabora Ne 4 o Teme IIpuMeHATh TEOPETUYECKUI MaTEpHaJl IIPU BBIIIOJIHEHUHA KOHTPOJIBHBIX 33IlaHUN

«BHGKTpOMaFHHTHHe KoJIEOaHMs U BOJHEI»

PA3JEJI S: OIITUKA
Tema 5.1: Ilpupona cBera (8 u.)

55 CkopocThb pacnipocTpaHEHHsI CBETa Ha3biBaTh pa3iMuHbIe 1HANTA30HBI JIEKTPOMATHATHBIX BOJIH; HHTEPIIPETUPOBATH
buznyeckyro HHPOPMAIUIO, TOTYYCHHYIO U3 IPYTHX UCTOYHHKOB
56 | 3aKOHBI OTPAKEHHS U TIPEIIOMIICHHSI CBETA JlaBaTh onpeneneHust U3y4eHHbIM MOHATUAM (TpaHulla pa3ena ABYyX Cpei,
OTHOCHUTEIBHBIN MOKa3aTeb MpeIoMIIeHHs, a0COMIOTHBIN MOKa3aTesb MPEIOMICHHUS);
(GOopMyIIMPOBATh 3aKOH OTPAKCHHSI CBETA U 3aKOH MPEJIOMJICHHS CBETA; JIIAaTh BHIBOJIBI U
YMO3aKTIOUYEeHUS U3 HAOMIOICHUN, H3yUYEHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH,
IIPOTHO3UPOBATE BO3MOKHBIE PE3YJIHTAThI
57 | IlonHoe oTpaskeHue cBeTa JaBaTh onpeneneHust U3y4eHHbIM OHATHUAM (IIOJTHOE€ BHYTPEHHE OTpPa)keHUE, MPEIeNIbHbIH
YTOJI TIOJIHOTO OTPaKEHUsI, BOJIOKOHHASI ONTHKA); JIeJaTh BHIBOBI M YMO3AKIIOUSHHUS U3
HAOII0IEHUH, M3YYEHHBIX (PH3UYECKUX 3aKOHOMEPHOCTEH, TPOTHO3HUPOBATH BO3MOXKHBIE
pe3yIbTaTHI
58 | Pemenue 3amad o Teme «3aKOHBI OTpakeHne H | [IpUMEHSTh Ha MPaKTHKE 3aKOHBI OTPAKEHUS M MTPEJIOMIICHHUS CBETa TIPU PEIICHUH 3a/1a4
MIPEIOMIICHUE CBETAY
59 | Jlaboparopuas padota Ne 1 «Onpenenenue [TpoBoUTH PU3UUECKHI SKCTIEPUMEHT; OTPEIEIATH TTOKA3aTeb MPEIOMIICHUS CTEKIIa
MIOKAa3aTeNsl MPEJTOMIICHHS CTEKIIa
60 | JIunzel. [TocTpoeHne n300pakeHMiA, JaBaeMBIX Pa3nuuare TUH3BI IO BHEIIHEMY BHY; OIIPENEIATh, KaKas U3 IBYX JIMH3 C Pa3HbIMHU




JJMH3aMH

q)OKyCHBIMI/I PACCTOSAHUAMU NaCT OoJibIIIce YBCIUMYCHHUC,; CTPOUTH I/I306pa)KeHI/Iﬂ JaBacMbIC
JIMH3aMHU; pa3jindaTb KaKnue I/I306pa)1(eHI/IH JaroT co6I/Ipa}oma${ " pacC€uBaromas JNH3bI

61 | ®opmyna TOHKOM JTHH3BI YMeTb CTpOUTh N300pakeHHsI TPEIMETOB, 1aBACMbIEC IMH3AMH, PACCUUTHIBATH PACCTOSHHS
OT JIMH3BI 10 U300paKEHUS MPEIMETA; PACCUUTHIBATH ONTUYECKYIO CUTY JIMH3BL;
IPUMEHSTH IPUOOPETEHHBIE 3HAHUS 110 (PU3KKE IS pelIeHUs MPAKTUYECKUX 3a/ad,
BCTPEYAKOUIUXCS B TOBCEAHEBHOM KU3HU

62 | Onruueckue npubopsl. ['ma3 kak ontudeckas OOBSICHATH YCTPOMCTBO MUKPOCKOIIA U TEJIECKONa; OOBSICHATH BOCIIPUSTHE U300pasKEeHUs

cucrema

TJ1a30M YCJIOBCKA; NPUMCHATH MCKIIPCAMCTHBIC CBA3U (I)I/I3I/IKI/I 1 OMOJIOTUH JJIA
00BIACHEHHS BOCIIPUATHA I/1306pa)KeHI/I${

Tema 5.2: BosiHoBbIe cBoiicTBa cBeTa (10 4.)

63 | ducnepcus cera Habnronate pasznoxenue 06e10ro cBeTa B CIIEKTP MPH €ro MPOXO0XKACHUU CKBO3b MTPU3MY H
HoJIydeHue 0eoro cBeTa IMyTeM CI0XKEHHUS CIEKTPAIbHBIX [IBETOB C TOMOILBIO ITPU3MBI,
O0OBSCHATH CYTh U J1aBaTh ONPEJEIICHUE SIBICHUSI TUCIEPCUN
64 | Uurepdepenuus ceta HaGnronate siBneHue uHTep(EepeHIuy 3JIeKTPOMAarHUTHBIX BOJIH U CBETA; 1aBaTh
OTIpeieNIeHUs] N3yYCHHBIM MOHATUSAM (MHTep(hepeHus, nHTephepeHIIMOHHAs KapTHHA,
yCIIOBHE MaKCUMyMa, YCJIOBUE€ MUHMMYMa, KOT€PEHTHBIE BOJIHbI, KOT€PEHTHbIE UICTOUHUKH,
TOHKHE IUICHKH); Ha3bIBaTh OCHOBHBIC TTOJIOKCHUS H3Y4YCHHBIX TCOPHUIA U THIIOTE3;
OIKCBIBATh U IEMOHCTPAIIMOHHBIE U CAMOCTOSITENILHO ITPOBEICHHBIE SIKCIIEPUMEHTBI
65 | dudpaxmus cBera. AudpakinonHas pemerka Habmronate siBieHne qudpakiu 3JeKTPOMarHUTHBIX BOJIH U CBETa; MHTEPIPETUPOBATH
¢du3nueckyro MHGOpMaIHIO, MOJYYEHHYIO U3 IPYTHMX HCTOUHUKOB
66 | JlJaboparopuas pabota Ne 2 «Omnpenenenue [TpoBoUTH PU3UUECKHI SKCTIEPUMEHT; OTPEIEIATh JJIMHY CBETOBOM BOJIHBI JJI KPACHOTO
JUTUHBI CBETOBOW BOJIHBI» U (MOJIETOBOTO CBETA C MOMOIIBIO TUPPAKLIMOHHON PELIETKH
67 | Ilonspuzamus cBera HabntoaTh sSiBJI€HME MOJSPU3ALNN JJIEKTPOMATHUTHBIX BOJIH M CBETA; HHTEPIIPETUPOBATH
¢bu3nueckyro MHGOpMAIHIO, MOJYYCHHYIO U3 IPYTHMX HCTOUHUKOB
68 | Mcnonb30BaHuE BOIHOBBIX CBOMCTB CBETA B [TpuBOANUTE MpUMEPHI MOSBIEHUS B IPUPOJIE U UCTIOIB30BAHUS B TEXHUKE SBJICHUN
HayKe U TEXHHKE uHTepdepeHn, TudpaKum, MOISIPU3aLUU U JUCIIEPCUN CBETA; IEPEUUCIIATH METOIbI
MIO3HAHUS, KOTOpBIE UCIOJIb30BAaHbl IPU M3YYEHHUHU YKa3aHHBIX SIBJICHUHN
69 | CriexTpbl B CIEKTPAIBHBINA aHATTN3 HabmroaTh CruIomHoOM 1 JMHeyaThle CeKTPhl UCITYCKAHUS; Ha3bIBATh YCIOBUS
00pa30BaHus CIIOUIHBIX U IUHEWYAThIX CIIEKTPOB UCIYCKaHUs; paboTaTh B TPYIIIIE;
ciIymarth qoknaj «MeToJl CHEeKTpaJIbHOTO aHallu3a U €ro IPUMEHEHHE B HayKe U TEXHUKE»
70 | UudpakpacHoe, yabTpapuoIeTOBOE U WutepnperrpoBath GU3NUECKYI0 HH(POPMAIHUIO, TOTYYSCHHYIO U3 IPYTUX UCTOUHUKOB,;
PEHTT€HOBCKOE M3JIy4YEeHHUS JIEMOHCTPHUPOBATh MPE3EHTAIIMH, YIaCTBOBATh B 0OCYKJCHUH NMPE3EHTAIUI
71 | Pemenue 3aga4 no pazneny «OnTuka» [TpumeHsTH TpUOOpPETEHHBIE 3HAHUS 10 (PU3KKE JJIS pEIIeHUs IPAKTHUECKUX 3ajad,

BCTPCHAIOMIUXCA B HOBCGHHGBHOﬁ KHU3HU




72

KontponsHas padora Ne 5 o pazaeny
«OnTuka»

IIpuMeHATh TEOPETUYECKUN MaTEpHUaJl IIPU BBIIIOJIHEHUH KOHTPOJIbHBIX 33aJaHUN

PA3JIEJI 6: KBAHTOBAS ®U3UKA

73

KBanroBas runoresa [Iimanka. @oTOHEI

OOBSICHITH KOPIYCKYJISIPHO-BOJIHOBOU Jyaian3M CBOMCTB (POTOHOB

74

Buemnwnii u BHyTpeHHUN HoTodddexT

JlaBatb ompeneneHus u3ydyeHHbIM TOHATHAM ((hoTodddekT, popmyna [Tnanka, 3aKOHBI
doroaddekra, A. I'. Croneros, pabota Beixo/1a, (HOTOAIECKTPOHBI); HAOIIOIATh
doroanexTpudeckuid 3PPeKT; 00BACHAT 3aKOHBI CTOJIETOBA HA OCHOBE KBAHTOBBIX
MPEJCTaBICHUI

75

Teopus pororddexra

PaccunThiBaTh MaKCHMaIbHYIO KHHETHYECKYIO DHEPTHIO SJIEKTPOHOB IIPH
dorosnexTpruueckom 3dhexre; onpenesaTs paboTy BBIX0Ja IEKTPOHA 10 TpaduKy
3aBUCHMOCTH MAaKCHMAaJIbHOW KHHETHUECKON SHEPrUU (POTOXIICKTPOHOB OT YACTOTHI CBETA

76

[Tpumenenne porodddexra

[Tepeuuncnsats mpuOOPHI, YCTAHOBKH, B KOTOPBIX MMPUMEHSCTCS O€3MHEPIIHOHHOCTH
doTodrddekra; 00BACHATH POJIb KBAHTOBOM ONTUKHU B PA3BUTHH COBPEMEHHOHN (DH3UKH;
WHTEPIPETHPOBATH PU3NICCKYI0 NH(DOPMAIIHIO, TTOJIYICHHYIO U3 APYTUX HCTOYHUKOB;
JIEMOHCTPUPOBATh MPE3CHTAIIMH, YIaCTBOBATh B 00CYKJICHUH MTPE3CHTAIIN I

7

CBeTOBBIE KBAHTEHI

[TpumeHsTh TPHOOPETEHHBIC 3HAHMS 10 (DPU3KKE IS PEHICHUS MPAKTHYECKUX 3a1a4

78

Anepnas (mmanerapHas) Mojieiab atroma. OmbITHI
Pesepdopna. KBantossie noctynatsl bopa

OnwuceiBath onbITH Pe3epdopa 1mo uccine0BaHuio ¢ MOMOIIBIO PACCESTHUS Ol-9aCTHII
CTPOEHHS aToMa,; KJIacCU(PHUIIMPOBATh U3yUYeHHbIE OOBEKTHI U SBJICHUS; I€TaTh BHIBOABI U
YMO3aKJII04YEHUs U3 HaOII0IeHNH, NU3yUYEeHHBIX (PU3NYECKUX 3aKOHOMEPHOCTEH,
IIPOrHO3MPOBATh BO3MOYKHBIE PE3YJIbTATHI,

79

KBaHTOBBIE reHEepaTOpbI

HabmtoaTe 1 0OBSICHITH MPUHLIMIT JSHCTBUS Jlazepa; MPUBOAUTH IPUMEPHI
MCII0JIb30BaHUs J1a3€pa B COBPEMEHHOM HayKe U TEXHUKE; NCI0JIb30BaTh MHTEpHET Aiist
norcka MH(pOpMaIMK O NepCHEKTUBAaX MPUMEHEHUs Jlazepa

80

OTKpBITI/Ie pPaaAnOaKTHUBHOCTH. BI/II[LI
paarOaKTUBHBIX I/IBJ'IyLIeHI/II\/'I

OnuceIBaTh ONBITHI Pe3epcb0pna Io O6H8.py>KCHI/II-O CJIO)KHOT'O COCTaBa paiMOAKTHBHOT' O
H3ITYyUYCHUA; JaBaTh ONPECACICHUA N3YyYCHHBIM ITOHATHAM (BCKKCpCJ’IB, pPaarOaKTUBHOCTD,
aan)a-, GeTa-, ramMmma- I/ISJ'Iy‘IeHI/IC); Ha3bIBATb OCHOBHBIC ITOJIOKCHUSA N3YYCHHBIX TCOpI/II\/’I n
THUIIOTE3

81

PannoaktuBHBIE TpEeBpanieHUs

Onpenensars 3apa ¥ MACCOBOE YUCIIO aTOMHOTO s1Ipa, BOSHUKAIOUIETO B PE3YJIbTAaTe
PalMOaKTUBHOTO pacraja; OOBSICHITh CYyTh 3aKOHOB COXPAaHEHHS MacCOBOTO YHcia U
3apsAa IIpU paJuOaKTUBHBIX IIPEBPALLECHUAX; IPUMEHATH OTU 3aKOHBI IIPH 3aIIUCH
YPAaBHEHUH SIEPHBIX PEAKINN

82

3aKoH paJnoaKkTUBHOTO pacnaja. [lepuon
noJiypacnazaa

AHaIM3upoBaTh U OLIEHUBATH MOCIEACTBUS JUIsSl OKPY KaIOLIel cpeibl ObITOBOM 1
IIPOM3BOJICTBEHHOM JIETEILHOCTH YeJIOBEKa, CBA3aHHON C MCIOJIb30BaHUEM (PH3UUECKUX




TPOLIECCOB

83 | Crpoenne aTOMHOTO siipa. SIepHbIe CHIIBI. OOBACHATH (PU3MUYECKHI CMBICI TOHATUI: MaCCOBOE U 3aps10BOE YHCIIA; JeNaTh BHIBOJBI U
H30TombI YMO3aKJIIOUEHUs U3 HAOII0IEHUH, N3y4eHHbIX (U3NYECKUX 3aKOHOMEPHOCTEH,
IIPOTHO3UPOBATh BO3MOYKHBIE PE3YJIbTaThI
84 | Dueprus cBA3M aTOMHBIX siziep. Jledekt macch PaccuuThIiBaTh SHEPTHH CBSA3H ATOMHBIX sIJIEpP; OOBSACHATH (PU3NUESCKHIA CMBICI TOHATHI:
SHEPIrus CBs3H, 1e(eKT Macc
85 | SlnepHble peakuuu. DHEPreTHYECKUI BHIXO/ OnpenensaTs NPOAYKTHI SACPHON PEAKIINHU; BBIYUCISATH SHEPTHIO, OCBOOOKIAIOIYIOCS TIPU
AJIEPHBIX peaKIui AJICPHBIX peaKLHsIX; IPUMEHITh IPUOOPETEHHbIE 3HAHUA 110 (PU3HKE AJIS PeIIeHUs
NPAaKTUYECKHX 3a/1a4, BCTPEUYAIOIIUXCS B TIOBCEAHEBHOM KHU3HH, 1151 0€3011aCHOTO
MCII0JIb30BaHUsI TEXHUYECKUX YCTPOMCTB, PallMOHAIIBHOTO IIPUPOIOIOIb30BaHUS U OXPAHBI
OKPYKaIOIIEH Cpebl
86 | Jlenenue Tsokensix saep. Llennas saepHast OnwuceIBaTh MpoLecce AeICHUs Apa aToMa ypaHa; 0ObACHATh PU3HMUECKUI CMBICI TOHSTHI:
peakuus LIEITHAsl peaKlysl, KpUTUYECKask Macca; Ha3blBaTh YCIOBUSA IPOTEKaHUs YIIPABIIEMON
[IEMTHOW PeaKIINU
87 | SlnepHblii peakTop Paccka3biBaTh 0 HA3HAYEHUH IEPHOTO PEAKTOpaA HAa MEJICHHBIX HEUTPOHAX, €ro
YCTPOMCTBE U IPUHLIMIIE ACHCTBUSI; Ha3bIBaTh IpeuMylIecTsa u Hegoctatku ADC nepen
JOPYTUMH BHJIAMH DJIEKTPOCTAHLINHN; TPUMEHSATH IPpHOoOpEeTeHHbIE 3HAHUS IO (U3UKE IS
pEILIEeHUs MPAKTUYECKUX 3a/a4, BCTPEYAIOINXCs B IOBCEIHEBHOM JKU3HU, VIS
0€3011acCHOr0 MCIIOIb30BAHMS TEXHUUECKUX YCTPONCTB, palliOHAILHOTO
IIPUPOJONOIIB30BAHNS M OXPAaHbl OKPYKAIOIIEH CpeIbl
88 | Tepmosinepubie peaknuu. [Ipumenenue speproit | [loHMMaTh TpenMyIecTBa U HEJOCTATKH UCIIOIH30BAHUS aTOMHOM SHEPTUU U
JHEPIeTUKU MOHU3HUPYIOLIUX U3Iy4YEHUN B IPOMBILITICHHOCTH, MEIULIUHE; U3J1araTh CyTh
HKOJIOTMUYECKUX MPOOIIEM, CBSI3aHHBIX C OMOJIOTHYECKUM JIEHCTBUEM PAaTUOAKTUBHBIX
U3JIy4CHUI; Ha3bIBATh YCJIIOBUS IIPOTEKAHUS TEPMOAIEPHON peaKIUU; IPUBOIUTH
IIPUMEPBI TEPMOSIIEPHBIX PEAKIMI; aHAIU3UPOBATh U OLIEHUBATh MOCIEACTBUS IS
OKpY’Karollel cpeibl ObITOBOM M MPOU3BOJCTBEHHON JAEATEIbHOCTH YEJI0BEKa, CBSI3aHHOM €
MCI0JIb30BaHNEM (U3HYECKUX MTPOLIECCOB
89 | DneMeHTapHBIE YACTHIIBI [TpoBOaUTH KJTaCCU(PUKALINIO HIEMEHTAPHBIX YACTHIL 110 UX (PU3MUECKUM XapaKTEPUCTHKAM
(Mmacce, 3apsiny, BpEMEHU KU3HU, CIIUHY U T. 1I.); HHTEPIPETUPOBATh (PU3HUECKYIO
MH(OPMAIINIO, TOTYYEHHYIO U3 APYTUX UCTOYHUKOB
90 | Pemenue 3amad o pasnuerny «JIeMEHTHI [TpumeHsTh MPHOOPETEHHBIE 3HAHMS 110 (PU3UKE U1 PEIIeHUs] TPAKTHUECKUX 3a7a4
KBAHTOBOHW (DM3UKU»
91 | KonrtponbHas padora Ne 6 o paznuery [IpuMeHATh TEOpETUUECKUI MaTEepHaJl IIPU BBIIOJIHEHUH KOHTPOJIBHBIX 33aIaHUN

«DNIEeMEHThI KBAHTOBON (DU3UKI»




JlaboparopHbIii npakTHKyM (4 4.)

92 | Usmepenue D/IC u BHYTpEeHHETO [TpoBomuTh prznueckmii sxcnepument; uamepars I1C u BHyTpeHHEe CONPOTUBIICHHE
COIIPOTHBJICHUS] HICTOYHHKA TOKA MCTOYHHUKA TOKA; paboTaTh B rpymnine

93 | U3yuenue nocienoBaTenbHOro U napamiesnsioro | [IpoBoants Gpu3ndeckuil S3KCepuMEHT; cOOUpaTh JIEKTPUUECKHE LIEH ¢
COEIMHEHUS IIPOBOIHUKOB II0CJIE0BATENbHBIM U MapaJIENbHbIM COEJUHEHUEM [TPOBOJHUKOB, IPUMEHSAThH 3HAHUS,

HOJIy4EHHbIE IPU U3YYEHUH TEOPETUYECKOI0 MaTepHaa Ha NPaKTHKe; paboTaThk B Ipylie

94 | 3mepenue yienbHOTO CONPOTHBIICHHS [TpoBOIUTH (pr3HUECKUI SKCIEPUMEHT; U3MEPATH YACITbHOE COPOTHBIICHHE TPOBOTHUKA;
ITPOBOJHMKA paboTaTh B rpymnie

95 | 3yueHwue ABICHUS HIICKTPOMArHUTHOM [TpoBoaUTH (pr3HUECKUI SKCIEPUMEHT; padOTaTh B IPYIIe

HWHAYKIOUN

O6o61mariiee nopropenne (5 4.)

96 | PaBHOMepHOE U HEpaBHOMEPHOE OnpenensTe BpeMsi, CKOPOCTb, PACCTOSTHUE, CTPOUTH M YUTATh TPa(QUKH; TPHUMEHSTh
IIPSIMOJIMHENHOE ABU)KEHUE nproOpeTeHHbIe 3HaHUs 110 (PU3UKE IS pelIeHUs IPaKTUYECKUX 3a7a4
97 | 3akoHBI cOXpaHeHHs B MexaHHKe. PaboTa. BbrancisTe CKOpOCTh U3 3aKOHA COXPAHEHUS SHEPTUN; IPUMEHSTh IPUOOPETEHHBIE
OHeprus 3HaHU 110 PU3MKe I PelIeHUs IPAaKTUYECKUX 3a]1a4
98 | OcuoBel MKT. ['a30BbIe 3aKOHBI BeruncisTe napameTpsl, XapakTepU3yOIIHUE MOJIEKYISIPHYIO CTPYKTYPY BEILIECTBA;
OIpesieNATh XapaKTep U3oIpoliecca Mo rpapukam; NPUMEHATh IPUOOPETECHHbIE 3HAHUS 110
(du3HKe JUIs penIeHtsl IPaKTUUYECKHUX 3a]a4
99 | Bayrpennss sHeprusi. Pabora 1 3aKoHBI B OObsicHATH Npoliecchl Terionepenayn Ha ocHoBe MKT, onpenensite BUabI
TepMoauHamMuKe. TennoBsle ABUTraTeNn Terutonepenaun, BeraucasATh KI1/] TeroBoro qeuratens, onucsBaTh Npeodpa3oBaHue
SHEPIuu Npu paboTe TEIUIOBBIX JBUraTelNeil; MPUMEHATh NPUOOPETECHHbBIE 3HAHUS 110
¢du3KKe IS penieHnsl MPaKTUYECKHUX 3a]a
100 | 3axon Kynona. DnekTpuueckoe moJe. OOBSICHATD IEKTPU3ALMIO TEJ, PUINUECKUI CMBICI 3aKOHA COXPAHEHUS AIEKTPUUECKOTO

Konznencaropsl

3apsaaa, 3aKOHa KyJ'IOHa; MNPUMCHATDH HpI/IO6peTeHHBIC 3HaHUA 110 (1)I/I3I/IK6 JUIsL PCIICHU A
MPAKTUYCCKUX 3aaa4




YYEBHO-METOJUYECKOE U MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHHUE
MPOT'PAMMBI YYEBHOM JUCHUILIINHBI « PU3UKA»

[Tomemenne kabuHeTa YyIOBIETBOPSiET TpeboBaHUsM (CaHUTAPHO-IIHAESMHUOIOTHUECKUX
npaBun U HopmatuBoB (CanlluH 2.4.2 No 178-02) M ocHaIeHO THIOBBIM OOOpPYAOBaHHUEM,
YKa3aHHBIM B HACTOSIIUX TPEOOBAHUSAX, B TOM YHUCIIE CIEIUATM3UPOBAHHON y4eOHOI Mebenbio u
cpeacTBaMu OOy4YeHHs, JOCTATOYHBIMU JJI BBIMOJTHEHHUS] TPeOOBaHHI K YpPOBHIO MOATOTOBKU
o0yyJarouuxcs.

B kabunere ecth MylIbTUMEOHMIIHOE 000OpYAOBaHHE, MOCPEACTBOM KOTOPOTO YYACTHHKHU
00pa3oBaTeNLHOTO IMpoIlecca MOTYT MPOCMATPHUBATh BU3YaJIbHYIO HWH(GOpPMAIHIO, CO3/1aBaTh
Mpe3eHTallU, BUJeOMaTeprasbl, HHbIC JOKYMEHTHI.

B cocraB yueOHO-METOUYECKOTO U MAaTePUATbHO-TEXHUYECKOTO 00ECTICUCHUST TIPOTPaMMBI
yueOHOM TUCIUIUINHBI «(U3UKa» BXOISAT:

* MHOTO()YHKITUOHATIbHBIA KOMIUIEKC IPEIO0/1aBaTes;

* HarsgHble MocoOus (KOMIUIEKThI y4YeOHBIX TaONuIl, IUIaKaTOB, JEMOHCTPALlMOHHbBIE
MOJICIIN );

* UTHQOPMAIIMOHHO-KOMMYHHKATUBHBIE CPEJICTBA;

* SKPaHHO-3BYKOBBIE IOCOOUS;

* KOMIUIEKT TEXHUYECKOW JOKYMEHTAIMH, B TOM YMCJIE MacropTa Ha CpeacTBa O0ydyeHUs,
WHCTPYKIIUHU IO UX UCIIOJIb30BAHUIO U TEXHUKE 0€30M1aCHOCTH;

* OuOIMOTEeUHBIN POHT.

B OuGnuoteunblii GoHI BXOIAT y4eOHHKH, ydyeOHO-MeToaudeckue KomIuiekTol (YMK),
0o0eCreunBarOIINe OCBOCHHE YYECOHOW JTUCHUIUIMHBI «Du3nKa», PpPEKOMEHJOBAHHBIC HITU
JOTYIIEHHbIE JJIsi HKCIOJIb30BaHUS B NPOGECCHOHAIbHBIX 00pa30BaTENbHBIX OpraHU3aIUsIX,
peanu3ylomux 00pa3oBaTelIbHYI0 TPOrpaMMy CpeIHEro oOIero o0pa3oBaHUs B TMpejaeiiax
ocsoeHust OITOII CITO Ha 6a3e 0CHOBHOTO 00IIIEro 00pa3oBaHusI.

bubnvworeunsii GoHA JTOMONHEH SHIMKIIONEAMSIME, CIIPABOYHUKAMH, HAYIHOW, HAYyYHO-
HOMYJSIPHOM U APYTroM INTEpaTypol Mo Gpu3uKe.
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[TuceMmo JlemapTameHTa roCyJapCTBEHHOM MOJUTUKU B chepe MOATrOTOBKHU pabouuX KaJapoB
u JITIO Muno6puayku Poccun ot 17.03.2015 Ne 06-259 «Pexkomenaamnuu 1o opraHu3aiyy moxyde-
HUS CpeHero ooiiero oopa3oBaHus B Mpeeiax OCBOCHHS 00pa30BaTEIbHBIX MPOTrPAMM CPETHETO
npodeccHOHaIBLHOr0 00pa3oBaHus Ha 6a3e OCHOBHOTO O0IEro 00pa3oBaHMs ¢ y4€TOM TpeOOBaHUI
denepanbHBIX TOCYJAapCTBEHHBIX 00pa3oBaTeNbHBIX CTAHIAPTOB W IMOIy4aeMoil mpodeccun uimm
CHEUHATBHOCTH CPEAHET0 NPOPECCHOHATHLHOTO 00Pa30BaHUD.

®denepanphblil 3akoH 0T 10.01.2002 Ne 7-d3 «O06 oxpaHe OKpyKaroIiei cpeab» (B pea. oT
25.06.2012, c u3m. ot 05.03.2013) // C3 P®. — 2002. — Ne 2. — Cr. 133.
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www.fcior.edu.ru (deaepanbHblii IEHTP HHOOPMAITHOHHO-00PA30BaTEILHBIX PECYPCOB).
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www.school-collection.edu.ru (Eaunas xomiekiuu HuGpoBbsIXx 00pa30BaTEIbHBIX PECYPCOB
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