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IInanupyemsie pe3yabTarsl ocBoeHus OOII COO

JINYHOCTHBIMH Pe3YJbTATAMHU OCBOCHHUSI OCHOBHOUM 00pa30BaTEIbHON MPOTpaMMBbl CPETHET0 00IIETro

00pa3oBaHus 1Mo yueOHOMY TpeaMeTy (Kypcy (GHU3HKH) SBISIOTCS:

- 4yBCTBO FOPAOCTH U YBAXKEHMs K UCTOPUU U JIOCTH)KEHHUSIM OTEUECTBEHHOM (hrU3MUecKOl HayKy;
¢u3nyecku rpaMOTHOE MOBEAECHUE B NMPO(ECCHOHAIBHONW AEATEIbHOCTH U OBITY NpH OOpalleHUH C
npubopaMu U yCTpOHCTBAMH;

- TOTOBHOCTh K TIPOJOJDKEHUIO OOpa30BaHUS M TOBBILCHHUS KBAIM(UKAUMK B W30paHHOU
npoeCCUOHATLHON NIEATENILHOCTH M OOBEKTHBHOE OCO3HAHUE POJHM (DU3UYECKHX KOMIICTCHLUH B
3TOM;

- YMEHHE UCHOJIb30BATh JOCTIKEHHS COBPEMEHHON (PU3NUECKON HAyKH U (PU3MUECKUX TEXHOJIOTHIA
IUI TIOBBILIEHUS COOCTBEHHOI'O WHTEJUIEKTYaJbHOIO Pa3BUTUS B BBIOpAaHHOH NHpodecCHOHATBHON
NESTEIIbHOCTH;

- YMEHHE CaMOCTOATENIbHO JOOBIBATh HOBbIE Ul ceOs (PU3HUYECKHE 3HAHUS, UCHOJb3Yys Ui ITOr0
JOCTYIHbIE HICTOUHUKHU UH(OpMaLuy;

- YMEHHE BBICTPAaUBaTh KOHCTPYKTHBHBIC B3aWMOOTHOIICHHS B KOMaHJE IO PEHICHUIO OOLINX
3ajauy;

- YMEHHE YNOPaBIATh CBOEH IO3HABATEJILHON JESTENbHOCTHIO, MPOBOJUTH CAMOOLEHKY YpPOBHS
COOCTBEHHOTO MHTEJUIEKTYaJIbHOTO PA3BUTHS;

MeTanpeaiMeTHLIMH _Pe3VJbTATAMHM OCBOCHHS OCHOBHOM 06p330BaT€HBHOfI nporpamMmmbl CpE€aAHETO

o01iero oopazoBaHusl 10 yueOHOMY npeaMeTy (Kypcy GU3HUKH) SBISIFOTCS:

- HCIIOJIb30BAHHC PA3JIMYHBIX BHUIOB IO3HaBaTEIbHOU ACATCIIBHOCTH JIs1 PCIICHHA (1)I/I3I/I'-ICCKI/IX
3aaa4, MNOPHUMCHCHUC OCHOBHBIX MCTOIOB IIO3HAHUA (Ha6JIIOI[CHI/I$I, onucanus, HU3MCPCHUA,
AKCIIEPUMEHTA) JIJISl U3YUEHUS PA3IIMYHBIX CTOPOH OKPY’Karollel 1eiCTBUTENbHOCTH;

- HMCIIOJIb30BaHME OCHOBHBIX MHTEIUICKTYAILHBIX ONEPAIHii: TOCTAHOBKH 3a/1a4u, (POPMYITHUPOBAHUS
THIIOTE3, aHajM3a M CHHTE3a, CPaBHEHHs, OOOOIIEHWsS, CHCTEMAaTH3allH, BBIBICHHS NPHYHMHHO-
CIICICTBEHHBIX CBS3€H, TMOMCKAa aHAJIOroB, ()OPMYJHUPOBAHUS BBIBOJOB JUI W3YYCHHS DPA3ITHUHBIX
CTOpOH (pM3HMYecKuXx OOBEKTOB, SIBICHWH M TPOLECCOB, C KOTOPHIMH BO3HHKAET HEOOXOAMMOCTD
CTAJIKMUBAThCSI B MPOQECCUOHANBHOM cdepe;

- YMCHHC I'CHCPHUPOBATH UACHU U ONIPCACIIATL CPEACTBA, HCO6XO}II/IMBIG JJI UX pCalin3aliiu,

- YMEHHE HCIOJIb30BaTh pa3jMYHble MCTOYHUKM JUISl TOJIy4deHHs (u3ndeckol HHQopmanuu,
OLICHUBATh €€ TOCTOBEPHOCTD;

- YMEHHE aHAJTU3UPOBATh U MPECTABIATh HH(POPMAIIHIO B PA3JIMYHBIX BHIAX;

- YMEHHE MyOJIIMYHO TPEACTABIATh PE3yJIbTaThl COOCTBEHHOTO HMCCIEAOBAHUS, BECTH THCKYCCHUH,
JOCTYITHO Y TAPMOHUYHO COYETask COepKaHue 1 (hOpMBI MPEACTaBIIeEMON HH(OpMALINH;

O0mMMH__npeIMeTHBIMHU _Pe3YJAbTATAMM OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON MpOTrpamMMmbl

cpenHero o0mero oopa3oBaHus 1Mo yueOHOMY TpeaMeTy (Kypcy (DU3UKH) SBISIOTCST YMEHHSL:

v JIEMOHCTPUPOBATh HA TPHMEPaX poOJib U MeCTO (HU3MKH B (OPMUPOBAHUHM COBPEMEHHOM
Hay4YHOW KapTUHBI MHpPa, B Pa3BUTHH COBPEMEHHOH TEXHUKH M TEXHOJOTWH, B TNPAKTUYECKOU
AEATEILHOCTH JIFOJICH;

v JEMOHCTPUPOBATh Ha MpHUMEpax B3aUMOCBS3b MEXKIY (U3UKOW U JIPYTUMH €CTECTBEHHBIMHU
HayKaMHy;
v YCTaHaBIMBATh B3aWMOCBS3b €CTECTBEHHO-HAyYHBIX SIBICHUH W MPUMEHATh OCHOBHBIE

(bu3UYIecCKre MOACIHN JIsl UX OMUCAHUS U OOBSICHEHUS;

4 UCIIONBb30BaTh  MHGpOpMAIMI0  (U3MYECKOTO  COACpXAaHHUS TMPU  PEHICHHH  Y4eOHBIX,
MPAKTUYECKHUX, TMPOEKTHBIX U HMCCIEAOBATEIbCKUX 3a/1a4, MHTETPUPYSd WH(DOPMALMIO U3 Pa3IUYHBIX
HWCTOYHUKOB U KPUTUYECKU €€ OLICHUBAS;

4 pa3iauyaTh W yMETh HCIOJB30BaTh B Y4eOHO-HUCCIENOBATENLCKONH NEATEIbHOCTH METOMIbI
HAy4YHOTO TO3HaHUs (HAOIOJCHHE, OMHMCAHWEe, M3MEPEHUEe, DKCICPUMEHT, BBIABHKCHHE THITOTE3HI,



MOJICIIUPOBAHUE U Jp.) U (HOPMBI HAYYHOTO MO3HAHUs ((PaKThl, 3aKOHBI, TCOPHH), IEMOHCTPUPYS Ha
MpUMepax UX poJib U MECTO B HAYYHOM ITO3HAHUU;

v MPOBOAMTH MPSMbIC U KOCBEHHBIE M3MEHEHUS (DU3MUECKUX BEJIMYUH, BEIOMpAs U3MEPUTEIbHBIC
npuOOpBl C y4ETOM HEOOXOAWMOW TOYHOCTH H3MEpPEHHH, MIaHUPOBATh XOJA HM3MEPEHHH, MOIy4aThb
3HAYCHUE HW3MEPSEMON BEIWYMHBI U OICHUBATh OTHOCHUTENBHYIO TOTPEIIHOCTh IO 3aJaHHBIM
dbopmynam;

v MPOBOAMTH HCCIEAOBAHUSA 3aBUCUMOCTEH MEXIy (U3MUECKUMU BEIUYUHAMH: IPOBOIUTH
U3MEpPEHUs] U OMpEeNiATh Ha OCHOBE HCCIEJOBaHUS 3HAUYCHHE IapaMeTpPOB, XapaKTEPHU3YIOLIUX
JAHHYIO 3aBUCUMOCTbH MEX]ly BEIMYMHAMH, U JeNaTh BHIBOJ C YUE€TOM MOTPEIIHOCTH U3MEPEHU;

v UCIIONIb30BATh JUIsl OIMHUCAHMs XapakTepa MNpOTeKaHHus (U3UYECKUX MPOIEeccoB (pusmueckue
BEJIMYUHEI M IEMOHCTPUPOBATH B3AUMOCBSI3b MKy HUMU;

v UCITIOJIb30BaTh JJISl ONMCAHMUA XapakTepa MpOTeKaHWs (PU3MYECKHX MPOIECCOB (PHU3MUECKUE
3aKOHBI C YY€TOM IPAHHMI] UX PUMEHUMOCTH;

v pemaTh KaueCTBEHHbIE 3a/a4yd (B TOM YHCIE M MEXIPEIMETHOTO XapaKTepa): HCIONb3Ys
MojenH, (pU3NYecKue BEIMYMHBI U 3aKOHBI, BBICTPAMBATh JIOTHYECKH BEPHYIO HEMOUYKY OOBSICHEHHS
(mokazaTeabCTBA) MPEIJIOKEHHOTO B 3a1a4e Mpoliecca (IBICHU);

v peliaTh pacueTHbIC 33/Ja4d C SBHO 3aJlaHHOW (PU3WYECKOM MOJENbI0: HAa OCHOBE aHalIH3a
YCIOBUSL 3aJlaydl BBIACNIATH (PU3UYECKYIO MOJENb, HAXOAUTh (DU3MUECKHE BEIUYMHBI W 3aKOHBI,
HEOOXOUMBIC W JOCTATOYHBIC JUISI €€ PEIICHUs, MPOBOJHMTH PACUeThl M IMPOBEPSATH IMOIYUCHHBIH
pe3yibTar;

v VUUTHIBATh TPAHUIBI TPUMCHCHHUS W3YYCHHBIX (U3NYCCKUX MOJEICH TIpH pEIIeHUU
(U3HYECKUX ¥ MEKITPEIMETHBIX 3a]1a9;

v UCIIONb30BaTh MH(POpPMAIMI0 M TMPUMEHATh 3HAHUS O TNPUHOUNAX pPaboOThl U OCHOBHBIX
XapaKTePUCTHKAX H3yYEHHBIX MAIIWH, MPUOOPOB U APYTHX TEXHHUUECKUX YCTPOWUCTB ISl pELICHHS
MPAKTUYECKHX, Y4eOHO-HCCIEI0BATENbCKUX U MTPOEKTHBIX 33/1aY;

v UCIIONIb30BaTh 3HAHUS O (PU3NYECKUX OOBEKTaX W TMpoIleccax B MOBCEAHEBHOW >KU3HH IS
obecrniedyeHrs OE30MACHOCTH MPHU OOpalleHHH ¢ NpUOOpaMu M TEXHHUYECKUMH YCTPOMCTBAMH, IS
COXpaHEHHS 3JI0OPOBBSI U COOJIOJICHHSI HOPM DKOJIOTHYECKOTO MOBEIEHHS B OKPYXAroIel cpene, A
MIPUHATUS PEUICHUH B IOBCEHEBHOM )KU3HU.

BbiyCKHUK _Ha _0a30BOM _YpOBHe HM3Yy4YeHHMs mpeaMeTa (u3NKA, NOJYYHT BO3MOKHOCTH

HAaYV4YIUTLCH:
v TNOHMMaTh U  OOBACHATH OCJIOCTHOCTD (1)14314‘1601(012 TCOpHUHU, pas3jindarb TIpaHUNBI €€

MPUMEHUMOCTH M MECTO B PAAY APYTUX GUBUUECKUX TEOPHUIL;

v\ BJlajeTh NpUEMaMH IOCTPOEHHS TEOPETHUYECKUX JIOKA3aTebCTB, a TAaKKE MPOTHO3MPOBAHUS
OCOOCHHOCTEH mMpoTeKaHWs (PUINYECKUX SBIEHUH M TPOIECCOB HA OCHOBE MOITYYCHHBIX
TEOPETHUECKUX BBIBOJIOB U JJOKA3aTEIbCTB;

v\ XapakTepu30BaTh CHCTEMHYIO CBS3b MEXIY OCHOBOIOJATalOIIUMU HAyYHBIMU IIOHATHSIMU:
MPOCTPAHCTBO, BpeMsi, MaTepus (BEIIECTBO, MOJIE), TBIKEHHE, CHJIa, SHEPTHUS;

v BBIIBHIaTh TUIIOTE3bI HA OCHOBE 3HAHHMS OCHOBOIOJArAIOMIMX (PU3MUECKMX 3aKOHOMEPHOCTEN U
3aKOHOB;

v\ caMOCTOSTENBHO IJIAHUPOBATH M IIPOBOJUTEH (PU3UUECKUE DKCIIEPUMEHTBL;

v\ XapakTepu30BaTh IIO0AIbHBIE TPOOJEMBI, CTOSIIME IEPE] YETOBEYECTBOM: SHEPrETHUECKHE,
CBIPBEBBIC, DKOJIOTUYECKUE, — U POJIh (PU3UKU B PEIICHUU ITUX MPOOIEM;

v\ pemarh INPAaKTUKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIE M pacueTHble (U3MYECKUE 3aJaud C
BBIOOPOM (PU3MUECKONW MOJIETH, HCIOJIB3Yysl HECKOIBKO (PU3NUECKHX 3aKOHOB WiIH (opmyd,
CBSI3BIBAIOIINX U3BECTHBIC (DU3NUECKUE BEIIMUMNHBI, B KOHTEKCTE MEKITPEAMETHBIX CBS3EH;

v\ OOBACHATH IPUHIMIILI PA0OTHI M XapAaKTEPUCTUKH M3YUYEHHBIX MAIIUH, MPUOOPOB U TEXHUYECKHX
YCTPOMCTB;



V' OOBSCHATH YCIOBUS NPUMEHEHUS (DU3MUYECKHX MOJEIEH IMpU penieHnd (DU3MYECKHX 3aj1ad,
HaXOJUTh aJIeKBAaTHYIO MPEAJIOKEHHOM 3aj1aue (PU3MUEcCKyl0 MOJElb, pa3peniarb npodiieMy Kak
Ha OCHOBE UMEIOLIUXCS 3HAHUM, TaK U MPU TOMOIIHU METOJOB OLICHKHU.

YacTHble peIMeTHbIE Pe3yJIbTaThl U3yYeHUs (PU3NKU

B pe3yabTare usyuyenusi kypca ¢pusuku 11 kjiacca Ha 6a30BOM YPOBHE YYeHHK JT0JI/KEH:

3HAMb/NOHUMAMD

e cmbich nonamuii: cuna Amnepa, cuna JlopeHua, 3J1eKTpOMarHuTHOE MOJI€, JIEKTPOMarHuTHas
MHIYKIHS, CAMOMHIYKIUS, HHIIYKTUBHOCTb, CBOOOHbIE U BHIHYKICHHBIC KOJIEOaHUSI.
KonebaTenbHbIN KOHTYp, PE30HAHC, TIEPEMEHHBIN TOK, 3JICKTPOMArHUTHAS BOJIHA, CBET, CKOPOCTh
CBETa, OTpaXKEHHE, MIpesIoMIIeHHEe, HHTephepeHIHs, TUPPAKIHS, TUCTIEPCHs, IO pU3aIHs, TNH3A,
¢doToH, noHU3HpYyoIIee u3nydeHue, GotodrdhdexT, kpacHas rpanuna GorodPdekrra, KOPIyCKyIIpPHO-
BOJTHOBOM JTyasiu3M, siiepHAsi MOJIEb aTOMa, si/IepHasi PeaKiys, SHEPTHsI CBSI3H, PAAHMOAKTUBHBII
pacnaj, LernHas peakuus, TEPMOsIepHas peakiysl, SJIEMEHTAapHbIE YaCTULbI, aHTUYACTHULIbI, 3BE3/14,
mnaHera, Beenennas;

® cmblcT pu3uYecKuX 6eauyUH: MATHUTHAS WHIYKIUSA, WHIYKTHUBHOCTb, MAarHUTHBIM IOTOK,
OJIC MHAYKUWU, SHEPryus MarHUTHOTO IOJIS, aMIUIMTYy[a, MepHoJ], 4yacToTa U (aza KoneOaHUuH,
4acToTa U JIJIMHA BOJIHBI, (DOKYCHOE PacCTOsSIHUE, ONTHYECKas CHIIa, MOKa3aTelb MPEIOMICHUS CPEIbL,
nepuoj TuGPaKIMOHHON peleTKy, paboTa BbIXOJa AJNEKTPOHA, SHEPrus dJIEKTPOMArHUTHBIX BOJIH,
nedeKT Macc, SHEPTUsl CBS3ZH SJIpa;

®  CcMbICH (pu3uuecKux 3aKoH08, NPUHUUNOG, NOCMYIAM0E: TPABUIIO0 OypaBUMKa U JIEBOH PYyKH,
3aKOH 2JIEKTPOMArHUTHOM WHIYKUMH, NMpaBUio JIeHIa, 3aKOHBI OTPAKEHHS U IIPEIIOMIICHUS CBETA,
MOCTYJIaThl TEOPUH OTHOCUTEIBHOCTH, CBSI3b MACChl U SHEPruH, 3aKOHBI (PoTod(deKTa, mocTyaaTsl
bopa, npaBwiia cMeleHus, 3aK0H paJIHOaKTUBHOTO PacIaja;

®  gKNAO POCCUIICKUX U 3APYOeIHCHBIX YUEHbIX, OKA3aBIINX HaWOOJbIIEe BIMSHUEC HA Pa3BUTHE
buzuku;
Menb

® onucvleamv u 00vACHAMbL (puU3UUeCKUe AGNEHUA: DIEKTPOMArHUTHAS  WHAYKIHA,
MEeXaHUYeCKHe KojeOaHWs W BOJHBI, JJIEKTPOMArHUTHbIE KOJIEOAHHUS M PAaCHpOCTpaHEHUe
AJIEKTPOMArHUTHBIX BOJIH, OTpPakK€HUE, IpPEJOMIIEHWE CBETa, IOJIHOE BHYTPEHHEE OTpa)KeHHUE,
uHTephepeHys, Tubpakuus, JUCTIepCcHs, MOJsApU3alus, U3IydeHne U MOIJIOIIEHHEe CBeTa aTOMaMH,
dotorddexr;
® 00bACHAmMb RPUHWUR pAdOmMBl YCMPOUCmE. TEHepaTopa, TpaHchopMaToOpa, CXEMBI
panuotenedoHHOH CBs3H, (POTOAIEMEHTA, CIIEKTPATIBHBIX allapaToB, sIIEPHOTO PEakTopa, TEIECKOIa;
® onucvleams u 00BLACHAMb PE3YNbMaAmMbl IKCREPUMEHMOE: BOSHUKHOBEHHE HIICKTPUIECKOTO
TOKa B MEPEMEHHOM MAarHUTHOM IIOJie, JIeHCTBME€ MAarHUTHOTO IIOJII HAa JBIIKYILIUECS 3apsfbl,
B3aUMOJICHCTBHE IPOBOJHUKOB C TOKOM, BO3HHKHOBEHHE MEXaHMUYECKHX KoleOaHui U
pacrpocTpaHEeHHEe MEXaHHMYECKHMX BOJIH, BO3HUKHOBEHHE DJEKTPOMAarHUTHBIX KojeOaHM U
pacrpocTpaHeHHE IEKTPOMArHUTHBIX BOJIH, OTPaXKCHHE, MPEIOMIIEHHE CBETa, BOJIHOBBIE CBOMCTBA
CBETA, 3aBUCHMOCTh (DOTOTOKA OT YaCTOTHI ITaJAfOIIETO CBETA;
® onucvligamv (QyHoameHmaabHble ONbINbBL, OKA3aBIIUE CYIIECTBEHHOE BIMSHUE HAa Pa3BUTHE
¢buzuku;
® onpedenams Xapakrep huznUecKoro nporecca no rpaduky, radmauie, popmyie;
® omauuamp TUNOTE3Bl OT HAYYHBIX TEOPHI; JeTaTh BHIBOJIBI HA OCHOBE DKCIIEPUMEHTAIBHBIX
TAaHHBIX; TPUBOJUTH TMPHMEPHI, TIOKA3bIBAIOIINE, YTO HAOIIONCHHUS M SKCIEPUMEHT SIBIISIOTCS



OCHOBOM [UISl BBIABMOKCHMSI THUIOTE3 M TEOPHM, IO3BOJISIOT IPOBEPUTH HMCTHHHOCTD
TEOPETUUYECKUX BBIBOJIOB; (hU3MYECKas TEOPUs [aeT BO3MOXKHOCTh OOBSICHITH H3BECTHBIE
SIBJICHHSI IPUPOJIBI M HAYYHBIE (PaKThI, IPEICKA3bIBATh €Il1e HEM3BECTHBIC SBJICHUS;

® npugoOums NPUMEPhl NPAKTUUIECKOTO0 MPUMEHEHHs (PU3NYECKUX 3HAHUN 3aKOHOB MEXAHUKH,
JIEKTPOAUHAMUKH, ONTUKM UM KBAaHTOBOW (DM3UKHU; OIBITOB, WIIIOCTPUPYIOLIUX, YTO
HAOIOACHNS M JKCIEPHUMEHT CIIy)KaT OCHOBOHM JJIsi BBIABMDKEHUS THUIIOTE€3 M IMOCTPOCHHS
Hay4HBbIX TCOPUU;

® u3mepamp CUWIy UHIYKIHOHHOTO TOKA, YCKOPEHHE CBOOOIHOrO MajeHUs, EPUO] U YacTOTy
KojeOaHui, IOKa3aTesb MPEIOMJIEHMsI CTEKJA, JUIMHY CBETOBOM BOJHBI, IPEICTaBIATH
pe3yiabTaThl U3MEPEHUH C Y4ETOM UX IIOTPELIHOCTH;

® npumenams NOTYYECHHBIEC 3HAHU JUISl pellieHHUs (PU3NYECKHX 3a/1aY;

®  UCnoOb306amp NPUOOPETCHHBIC 3HAHUS U YMEHUS B IIPAKTHUUECKOH €ATEIbHOCTH U
IIOBCEIHEBHOM JKU3HU JUISL:
- oOecrieueHust 6€30MaCHOCTH KU3HEAEATEIIbHOCTH B MIPOLIECCE UCIIOIb30BAHUS
TPAHCHOPTHBIX CPEACTB, OBITOBBIX 3JIEKTPONPUOOPOB, CPEJICTB PaJAUO- U
TEJIEKOMMYHUKAI[UOHHOU CBS3H;
- OLICHKY BJIMSHUS HAa OPraHU3M 4Y€JIOBEKA W APYI'HMe OPraHU3MBbI 3arpsI3HEHUs OKPYKaroLIEn
Cpensl;
- PalMOHAJILHOTO IPUPOJLOUCIIONB30BaHNUS U 3AIUTHI OKPYKAIOLIEH CpEb.

Conep:xxanue nporpammbl kKypca ¢pusuku 11 kinacca

JJIeKTPOAMHAMHUKA (mpoaoJkeHue) — 11 yacoB

MaruautHoe nosie. MTHIyKIust MarHuTHOTO 1oJisl. J{eiicTBUEe MarHUTHOrO MOJII Ha TPOBOJHUK C
TOKOM M JBUXKYIIYyIOcs 3apshkeHHyro yactuny. Cuna Amnepa. Cua JlopeHuna. MarauTHele cBoiicTBa
BCIIECTBA.

ONEKTpOMarHuTHasE WHAYKUUA. 3aKOH SJIEKTpOMarHUTHOW WHAyKUuH. IIpaBuiio Jlenna.
MarnutHbiii  notok. CamouHnaykuus. WHAYKTUBHOCTh. DHEprus MarHUTHOrO TOJIA  TOKa.
DNeKTpOMarHuTHOE MOJIe.

Jemoncmpayuu
OmneIT Opcrena.

MarauTHoe B3aUMOJEHCTBHE TOKOB.
OTKIIOHEHHUE QJICKTPOHHOTI'O ITyYKa MAariHuTHBIM I1OJICM.
3aBHCHMOCTD 3I[C HHAYKIOHUU OT CKOPOCTHU U3MCHCHUA MAIrHUTHOTO IIOTOKA.

Dponmanvusvie 1adopamopHsie padomut
1. HaGmroneHue AeicTBUSI MArHUTHOTO TIOJISL HA TOK.

2. I/I3y‘-ICHI/IC SABJICHUA BHGKTPOMaTHHTHOﬁ WHAYKIHUHU.

KoJsie6anus u Bostabl (19 yacoB)

Mexanuueckue  kosnebGanus. CBoOojgHble  KojeOaHMs. MaremMaTWyecKHil  MasTHUK.
I"apmonnueckue konebanus. AMIUIMTY/A, IEPHOJ, YacToTa, (pa3a konedbanuid. [IpeBparienus sHeprun
npu KosebaHusx. BeiHyxeHHbIe KoneOanus. Pe3onanc.

OnexkrpoMarHuTHele kosnebanus. CBoOojHbIe KonebaHus B KosebarenbHOM KoHType. I[lepuon
CBOOOJHBIX  JJIEKTPHYECKHX  KojieOaHWi. BbIHYXIEHHBIE  3JIEKTPOMAarHUTHbIE  KOJeOaHUs.
[IepeMeHHBII JIEKTPUUYECKUI TOK. P€30HaHC B AIIEKTPUUECKOM LETH.

DneKTpOMarHuTHbHIE BOJHBIL. M3my4ueHne u cBoiicTBa 3J1€KTPOMarHUTHBIX BOJIH.

(ITepenaya nadopmanmy ¢ MOMOIIBIO 3JIEKTPOMArHUTHBIX BOJIH. V300peTeHne paayo 1 IPHHIHITBI
paguocsssu. I'eHepupoBaHue U u3nydeHue paauoBosH. Ilepenada u npuém paauoBonH. [IpuHnMIGL



paaroCBsA3u. Panuonokanus, TeJIEeBUACHHUE, COTOBas CBS3b. IIEpPCIICKTHUBBI JJICKTPOHHBIX CPEICTB
CBSI3M).

Hemoncmpayuu
Konebanue nutsiHoro masitHuka. Konebanue npy>kMHHOTO MasiTHUKA.
3anuch KojaebaTeabHOro ABUKECHHUS.
Brinyxnennsie konebanus. Pezonanc.
CB0OOIHBIE IEKTPOMArHUTHBIE KOJIeOaHus.
OcuusiorpaMma nepeMeHHOro ToKa.
I'eneparop nepeMeHHOro TOKA.
Tpauchopmarop.
W3nmyuenue v mpueM 3JIeKTPOMArHUTHBIX BOJH.
Dponmanvusvie 1adopamopHsie padomut
3. Ompenenenue yCKOpEHHSI CBOOOTHOTO MAJCHUS MPU TOMOIIH MasTHUKA.

Onrtuka (17 yacoB)

Ilpupona cBera. Pa3Butne mnpeacraBieHudt o mnpupoje cBera. llpsMonuHeiHoe
pacnpoctpaHeHue cBera. OTpakeHue M mpernomieHue cBera. [losHOe BHYTpeHHEE OTpa)KeHUe
CBeTa.

JIunzel. Ilonydyenue n3o0pakxeHHus ¢ MOMOIIbIO JIHH3. PopMysa TOHKOW JIMH3bI. OnNTHYECKHE
npubopsl. Pa3pemaromas criocoOHOCTb.

Ceer Kak 3JekTpoMarHuTHas BojiHa. Jucnepcust cBera. HTepdepenuus cBera. Audpaxius
cBeTa U 1u¢pakuroHHas peuetka. [lonepedyHocTs cBeToBbIX BOJH. [lonspusanus cBeta.

OcnoBel  CTO. [Iloctynartel TeOpUM OTHOCUTENBHOCTH. [IpMHIMI ~ OTHOCHTEIBHOCTH
OiHiTeiiHa. VIHBapUaHTHOCTh MOJYJsSI CKOPOCTH CBeTa B BakyyMme. [IpocTpaHCTBO M Bpems B
CTO. PensituBrcTckas nuHamMuka. CBS3b MAacChl M SHEPTHH CBOOOIHON YaCTHUIIBI. DHEPTUS TIOKOSI.

W3nyuenuss M crnekTpbl. Jnana3oHbl 3EKTPOMArHUTHBIX HU3IYYEHHUM M HUX MPaKTUYECKOE
IIPUMEHEHHUE.
Jemoncmpayuu
[IpsimonuHEITHOE PacIpOCTPaHEHHUE CBETA.
OTtpaxkeHue U MpeloMIIEHUE CBETA.
JIuH3bIL.
OnTryeckue npuodopsI.
WnTepdepenius crera. Audpaxius ceera.
[TosryueHue ciekTpa ¢ HTOMOIIbIO MPU3MBI.
[Tonmy4yeHnue crniekTpa ¢ HOMOIIBIO AUPPAKITUOHHON PEHIETKH.
[Tonsspu3zanus ceera.

@ponmanvusle 1a60pamopnvle padomaol
4. U3mepeHue nokaszaTelis peIoMIICHUs CTeKJIa.

5. Onpenenenne ONTUYECKON CUITBI U (POKYCHOTO PaCCTOSTHUSI COOUPAIOIIEH JTHH3HI.
6. M3mepeHue IIHHBI CBETOBOM BOJHBI.
7. HabmtoieHue CIUTONIHOTO W TMHEHYaTOro CIIeKTPOB.
KBanToBasi ¢pusuka (16 yacos)
CeeroBbie kBaHThl. [umoreza Ilmanka. ®orosnexktpuueckuii dpdext. DoToH. YpaBHEHHE
Oitamreina st hotodrdpdekra. [Ipumenenne horodddexra. KopmyckyasspHO-BOTHOBOM Tyann3M.
OmneiTel Pesepdopaa. [lnanerapuas monens aroma. OObsSCHEHUE JIMHEHYATOTO CIIEKTpa BOAOPOAa
Ha OCHOBE KBAaHTOBBIX MOCTYsaTOB bopa. (CriektpanbHbiii ananu3. Jlasepsl. [IpumeHeHue a3epos).
CocraB u cTpoeHme atoMHOro siapa. [IpoToHHO-HEeWTpoHHass monens sapa. [ledext macc u
SHEPTHUsl CBSI3M HYKJIOHOB B sijipe. PagnoakTuBHOCTh. Buabl paiioakKTUBHBIX MPEBPAIEHUN aTOMHBIX
saep. (Meroabl peructpanuu yactuil). Anbda-, Oera-, raMMa-u3IyueHue. 3aKOH Paau0aKTHBHOTO



pacnana. Ilepumon momypacnama. Snepuele peakuuu. Jlenenume m cuHte3 siaep. Llemnas peakius
NEJICHUS SAEp.

(S nepHas sHepreTuka. [IpuHIMT 1EHCTBUS aTOMHOW 3IEKTPOCTAHIMH. [1epCrieKTUBBI M TPOOIEMBI
SIICPHOM PHEPreTUKU. bronornyeckoe IeiCTBHE PaHOAKTUBHOTO U3JIYUCHUS).

OnemeHTapHble YacTUllbl. AHTHYAcTULIBI. DyHIaMEHTaIbHbIE B3aUMOIEHCTBUS.

Jemoncmpayuu
dorodddexT.

Jlazep.
Cueruuk [eitrepa.
IoBTOpEHue (5 vac) Bcero 68 yacos

TemaTnuyeckoe IJIAHMPOBAHME YYEOHOT0 MaTepuasia no (pu3uke

11 knacce
Yueiao Yuciao
Ne Yuciao TBOpYEC-
n/ HanmenoBaHue pa3jeiioB 4 TeM Beero naGopar. | " On T POTBHBIX P
pas 4acoB pat. pabor u KHX pabot
n padort
3a4€TOB
1 | DaexTpoarHaMuka (IIPOJOIKEHHE) 11 2 1
2 | Konebanus 1 BOJHBI 19 1 2 1
3 | Onrtuka 17 4 1 1
4 | KBanToBas ¢usnka 16 1 2
6. | [ToBTopeHue 5 - - -
ITo mporpamme 68 7 5 4
[ToypouHoe mIaHMpOBaHHE
Paznen Tema
YcnoBHS CYIIECTBOBAHUS JIEKTPUICCKOTO TOKA. DIIEKTPUICCKHUI TOK B
MIPOBOTHHKAX.

3akoH OMa JJ1s yyacTKa [enu. 3aBUCUMOCTb CONPOTUBIIEHUS OT TEMIEPATYPHI.

COG,[[I/IHGHI/IC ITPOBOJHUKOB (HOCJ'Ie,Z[OBaTeJ'ILHOG, HapaHHeJ'IBHOC).

TTocTOSTHHBIHN PabGoTa 1 MOIIIHOCTH AJIEKTpHUecKoro Toka. 3akoH [ xoys-Jlenia.

BHeKTpI/I‘-ICCKI/Iﬁ TOK I/I3MepeHHe CHJIbI TOKA, HAIIPAKCHUA U COIIPOTUBJICHHUS B 3HeKTqueCKOﬁ OCIIN.

DNeKTpoABMKYIIas cuiia. MIcTouHMK TOKa.

3akon OMa 1 HOJIHOH IIENH.

JI/P "U3mepenne D/1C B BHYTpEHHEr0 CONPOTUBIICHNS UCTOYHUKA TOKa".

K/P no teme "IlocTOsIHHBIN 3JIEKTPUYECKHM TOK".

SKCHepI/IMCHTaHBHLIC 000CHOBaHUS BHCKTpOHHOﬁ IMPOBOAMMOCTH MCTAJIJIOB.

DNEKTPUUECKUH TOK B paCTBOPAX M CIIJIaBaxX 3JIEKTPOIUTOB. 3aKOH AJIEKTPOJIU3a.

DJNEKTPUYECKUI TOK | DIIeKTpHIECKHil TOK B rasax.

B Cpeliax DJIEKTPUYECKUHN TOK B BAKyyMe.

DneKTpuuecKkuil ToK B moiynpoBogHukax. JI/P "MccnenoBanne 3aBUCUMOCTH
CONPOTHUBIICHHUS MOJTYITPOBOJIHHUKA OT TEMIIEPATyphI'.

MarauTHbIE B3anMOAeHCTBUA. MarHuTHOE T10JI€ TOKOB.

I/IHILYKI_II/ISI MAarauTHOI'O ITOJIA.

JInHMM MarHUTHOM MHIIYKIIMH.

MarauTHOe mone =
JleficTBHe MarHMTHOTO MOJIS HA MPOBOJHUK C TOKOM. 3aKOH AMIiepa.

JIBr>keHue 3apsKEHHBIX YacTUI B MarHUTHOM ntosie. Cuita Jlopenna.

MarauTHbIE CBOMCTBA BEIIECTBA.




DneKTpOMarHuTHas
WHTyKIIUS

OnbiTel @apases. MarHuTHBIN NOTOK.

3aKOH AIEKTPOMarHuTHOM MHAYKIMH. Buxpesoe anekrpudeckoe noiue. IC
MHJIYKIUU B JABHKYIIUXCS TPOBOTHHUKAX.

Camounnykuusi. UHIyKTUBHOCTb. DHEPrys MATHUTHOTO MOJISI TOKA.

KoHnTtposbHas pabora«MarautHoe noje", "DneKTpoMarHuTHasT WHIYKITUSD).

Mexanuueckue
KOJIEOAHUSA U BOJIHBI

VcioBus BOSHUKHOBEHUSI MEXaHWUYECKUX Kojiebanui. /[Be moaenu
K01€0aTeIbHBIX CUCTEM.

Kunemaruka koje0aTenbHOTrO ABMKECHUS. | apMOHMUYECKre KoJIeOaHMsl.

Junnamka xonedarensHoro aerkenus. JI/P "MccnenoBanue konedanuii
IPYKUHHOI'O MasiTHUKA' .

[TpeBparieHre SHEPTUU MPU TAPMOHHUYECKUX KOJICOAHUSX. 3aTyXaroIIHe
kosiebanus. JI/P "UccienoBanue kojieOaHii HUTAHOIO MasiTHUKA' .

Brinyxennsie konebanus. Peonanc.

MexaHndecKre BOJHEI.

Boxnsl B cpene. 3Byk. JI/P "Onpenenenne CKOpOCTH 3ByKa B BO3ayxe".

DNEeKTpOMarHUTHBIC
KOJICOAHHUS U BOJIHBI

CBOOOIHBIE U BBIHYK/ICHHBIE 3JICKTPOMarHuTHele KojeOanus. KonebGaTenbHblii
KOHTYP.

Hpoueccm IIpHU TapMOHHYCCKUX Kosie0aHMs B KOJIe0aTeIbHOM KOHTYPC.

BrIHYXIeHHBIE 3JIeKTPOMarHUTHBIC Kosiebanus. [lepeMeHHBIi TOK.

PesucTop B 1ienu nepeMeHHoro Toka. JelCcTBYIOINe 3HAYCHHS CUJIbI TOKA U
HaIPSKEHUSL.

Tpancdopmartopsl.

SJIGKTpOMaFHI/ITHbIe BOJIHBI.

HpI/IHLII/IHI)I PaaroCBA3H U TCICBUACHUA.

K/P no Temam "MexaHnundeckue KojieOaHusi U BOIHBI", «DIIEKTPOMAarHUTHBIC
KOJICOAHUS U BOJTHBD).

3aKOHBI
reOMETPUYECKON
ONTUKHU

3aKoH HpﬂMOHHHeﬁHOFO pacipoCTpaHCHHA CBCTA. 3aKkoH OTPpa’XCHH CBCTA.

3akoH IMMPCJIOMJICHUSA CBCTA.

JInnzpl. ®opMysa TOHKOW JIMH3EIL.

[Toctpoenue nzodpaxenuii B ToHKuX nuH3ax. JI/P «3mMepenue mokaszarens
IIPEJIOMIIEHUS CTEKIIAY.

I'1a3 kak onruyeckas cucreMa.

BosHoBas ontuka

M3mepenne ckopocTu cBera. Jucnepcus.

[Tpunimn [Noiirenca. arepdepennrs BOJH.

Nntepdepennus ceta. Audpaxus cera. JI/P "HccnenoBanue sBaeHui
uHTepdepeHIn U qudpakim ceera'.

K/P no Temam "3akoHbl reomeTpuueckoil ontuku", "BoiaHoBas onTuka'.

DneMEeHTBl TEOpHUH
OTHOCHUTEIIEHOCTH

3aKOHEI QJICKTPOAWMHAMHWKHU W IMMPUHIUIT OTHOCHUTCIIBHOCTH. HOCTynaTI)I
CHCHH&HBHOﬁ TCOPHUHU OTHOCUTCIILHOCTH.

Macca, HUMITYJIBC U DHCPI'Us B CHCHH&J’ILHOﬁ TCOPHUU OTHOCUTCIIBHOCTH.

KganroBas ¢usuka.
Crpoenue atoma

PaBHOBecue TermioBoro N3JTYUCHUA.

3akonbl GpoTtordhdexra.

JaBnenue ceera. KopnyCkynsipHO-BOJTHOBOM JyaJn3M.

HJIaHCTapHaSI MOACJb aToMa.

IToctynatel bopa. Monens atroma Bogoposia no bopy.

duzuka aTOMHOTO
sipa. DIeMeHTapHbIe
YJaCTUIIEI

Mertoanl perucTpanuu 3apsS>KCHHBIX YaCTHULI.

EcTtecTBennas PaanOaKTUBHOCTD.

PannoakTuBHBIC IIPCBpaAlICHUS. 3aKkoH PAaAUOAKTUBHOI'O pacriaaa. H3oTor.

HckyccTBeHHOE MpeBpanieHue aTOMHbIX siaep. [I[poToHHO-HEHTpOHHAs MOJENb
ATOMHOTO Si7pa.

SAnepHble cuibl. DHEPTUs CBSI3U ATOMHBIX SJIED.

[lenHbie siAepHBIC peakuu. S IepHBIN peakTop.




buosornueckoe 1eNCTBUE PaAMOAKTUBHBIX U3TyYEHUN.

3H€MCHT&pHBIG HYaCTUIIbI. (DYHI[aMCHTa.HBHBIe BSaHMOHeﬁCTBHH.

K/P mo reme "KBanToBas ¢uzuka".

DNeMEeHThI
actpou3uku

Conneunas cucrema.

Couniie. 3Be3bl.

Hama I"'anaktuka.

[IpocTpancTBEeHHO-BpEMEHHbBIE MacITaObl HaOIrogaeMoi BeeneHHOM.
IIpencraBnenns 06 »BosronK BeenenHoi.




