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HOACHUTEJIBHAA 3AIIUCKA

[Iporpamma 1o ¢u3nKe Ha YypPOBHE CpeaHEro oo0mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHWUN K pe3yiabTaTaM OCBOCHUS
OCHOBHOU o0Opa3oBaTesibHOW mporpammel, mnpeacraBieHHbix B ®I'OC COO, a
Takxke ¢ yu€roMm ¢enepaibHOM pabdoueil mporpammel Bocniutanus u Konuenuuu
npenojgaBanus yueOHoro npeaMera «dus3uka» B 00pa30BaTENIbHBIX OpraHU3aLMsIX
Poccuiickoii ~ denmeparuu,  peanusyomMX  OCHOBHBIE  0Opa3oBaTelIbHBIC
POTrPaMMBL.

[Tporpamma o usuke ornpeaenser o0s3arebHOE MPEAMETHOE COJAEPKAHNE,
YCTaHABJIMBAET PEKOMEHAYEMYIO MOCIEA0BATENBHOCTh U3YUYEHHS TEM U PA3IEIIOB
y4eOHOI0 mpeaMeTa ¢ y4E€TOM MEXKIPEAMETHBIX M BHYTPHIIPEIMETHBIX CBS3EH,
JOTUKKA y4eOHOTO TpoIecca, BO3PACTHBIX OCOOEHHOCTEH  OO0yJarommxcs.
[Iporpamma 1o ¢duszmke naéT MpeACTaBICHHE O IENSIX, COACp)KAHWUHU, OOIIen
CTpaTeruu OOy4YeHUs, BOCIHMTAHHMS W Pa3BUTUS OOYYaAIOIIUXCS CPEICTBAMU
yueOHoro npeamera «Pu3rkay Ha yriayOJaEHHOM YpPOBHE.

N3yuyenue kypca (u3ukd yriayOnE€HHOrO ypOBHSI IMO3BOJSIET peaju30BaTh
3aJlayi MPO(ECCUOHATILHON OPUEHTALIMH, HAMPABIECHO HA CO3JaHUE YCIOBHM IS
MPOSIBJICHUSI CBOMX HHTEJUICKTYyaJIbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaxIbIM
OOy4JaromMMcsi, KOTOpPhIE HEOOXOIUMBI JJisi TPOJOJDKEHUS O00pa3oBaHUs B
opraHu3auusx MNpodecCUOHATBHOrO 00pa30BaHUsl MO PA3NTUYHBIM  (PU3BHKO-
TEXHUYECKUM U WHKEHEPHBIM CIECIIHMAIBHOCTSIM.

B nporpamme mno Qu3Mke ONpenensioTca IMIAHUPYEMbIe pe3yIbTaThl
OCBOCHHUSI Kypca (PU3UKHU HA YPOBHE CPEHEro 00IIero o0pa3oBaHus: JUYHOCTHBIE,
MeTarnpeJMEeTHbIe, MpeaMeTHbie (Ha  yrayonénHom  ypoBHe). HayuHno-
METO/IOJIOTUYECKON OCHOBOW [JIsi pa3pabOTKM TpeOOBaHUW K JIMYHOCTHBIM,
METalpeIMETHBIM M TPEAMETHBIM pe3yjbTaTaM OO0YyYarolUXCs, OCBOMBILIUX
nporpaMmy 10 (uU3MKe Ha YypOBHE CpenHero oobmero oOpa3oBaHHMs Ha
yrayOnEéHHOM YPOBHE, SIBJISETCS CUCTEMHO-ACSTEIbHOCTHBIHN MOIXO/.

[Tporpamma no pu3uke BKIHOYAET:

IUIAaHUPYEMBIE pEe3yJbTaThl OCBOEHUA Kypca (HU3MKM Ha YIrIIyOJIEHHOM
YPOBHE, B TOM UHKCJIE MPEIMETHbIE Pe3ylbTaThl, COAEPKaHUE y4eOHOTO MpeIMeTa
«Dusukay.

®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX MPUPOJBI, BBICTYyMas B
KauecTBe y4eOHOTO MpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMM 00 okpy»katomem mupe. LlIkonbHbIN Kype pu3ukn — cucteMooOpa3yrouui
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbusnyeckorr reorpadueld M acTpoHoMued. lcmonp3oBaHME W aKTUBHOE
npuMeHeHUEe (U3MYECKUX 3HAHWI OINpeAeNnio XapakTtep W OypHOe pa3BUTHE



Pa3HOOOpA3HBIX TEXHOJOTHMM B cdepe DSHEpPreTUKH, TPAHCIOpPTa, OCBOCHHUS
KOCMOCa, TOJIyYeHHs] HOBBIX MAaTE€pUaloB C 33JaHHBIMU cBoicTBamu. M3yueHue
(U3MKKM BHOCUT OCHOBHOM BKJIaJ B (OPMHPOBAHME €CTECTBEHHO-HAYYHOH
KapTHHBI MHUpa oOydaromierocsi, B (OpMUPOBAHNE YMEHUN MPUMEHATH HAyYHBIN
METO/]I IO3HAHUS [IPH BBIITOJIHEHUU UMH YY€OHBIX HCCIIEAOBAHUN.

B ocHOBY Kkypca (pu3uKu Ha ypOBHE CpPEIHEro 00IIEro 00pa3oBaHUsl MOJI0KEH
psa uaeH, KOTOpble MOXKHO paccMaTpUBaTh KaK IPUHLUIIBI €M0 OCTPOEHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUHM C HEW KypC SIBISAETCS JOTHYECKH
3aBEpUIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3AesioB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJITACCHUECKOMN, TAK U COBPEMEHHOM (PU3UKU.

Hoen zenepanuszayuu. B cooTBeTCTBUM C HEM MaTepuan Kypca (U3HKU
o0BbeMHEH BOKpPYr (Qu3ndyeckux Teopuil. Benymmm B Kypce sBisiercs
(opMHpOBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BELIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuszanusi npennosiaracT MCIOJIb30BaHUE
rYMaHUTApHOIO MOTEHIMANa (PU3NYECKOW HAyKH, OCMBICICHHME CBSA3M Pa3BUTHUSA
¢u3ukun ¢ pa3BUTHEM OOIIECTBa, a Takke C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJIOTHUECKUMHU POOIEeMaMHu.

Hoen npuxnaonon nanpaenennocmu. Kypc pusuku yriay0iaeHHOTO ypOBHS
IpEIoJaraeT 3HaKOMCTBO € IIMPOKUM KPYTrOM TEXHMUYECKHUX U TEXHOJIOTMYECKUX
IIPUJIOKECHUM W3YyYEHHBIX TEOpUMHA M 3aKOHOB. IIpu 3TOM paccmarpuBaroTCs Ha
ypOBHE OOIIMX NPEICTABICHUNA U COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, H
TEXHOJIOTHH.

Hoea 3xonocuzayuu peanusyercsi MNOCPEACTBOM BBEIAEHHUS JJIEMEHTOB
COJEpKaHUS, MOCBSIIEHHBIX OSKOJOTMUYECKMM IpodjieMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTHEM TEXHUKU U TEXHOJOTHH, a TakkKe O00CYXIEeHHUs
po0JIeM palOHATBHOTO MPUPOIONOIB30BAHMS M SKOJOTUYECKON O€30MacHOCTH.

OcBoeHME coJiepKaHUs MTPOTPaMMBbI TT0 PU3HKE JOJKHO OBITH TOCTPOCHO Ha
IPUHLIMIIAX CUCTEMHO-/IEATEIbHOCTHOrO moaxoa. Jns ¢usuku peanuszanus 3Tux
IPUHLIMIIOB 0a3UpyeTCsl Ha UCIIOJIb30BAHUN CaMOCTOSTEIBHOIO SKCIIEPUMEHTA KaK
MOCTOSTHHO JelcTBYyromero ¢akropa ydeOHOro mporecca. g yrmy6na€nHoro
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIbBHOIO YYEHHYECKOrOo HKCIEPUMEHTA,
BKJIIOYAIONIETO (PPOHTANbHBIE YYEHUYECKHUE OIbITHI NPU H3YYEHUU HOBOIO
Marepuana, JabopaTopHble paboThl W pabOThl TpakTUKyma. Peanuzanuu
¢u3znyecKkoro MpakTUKyMa NpPOBOAMUTCS B KoOHIE wu3ydeHus. I[lpu 3ToM mon
paboTaMM TpPAKTUKyMa MOHHUMAETCS CaMOCTOATENbHOE HCCIEIOBAHHME, KOTOPOE
MPOBOJUTCS MO PYKOBOJCTBY CBEPHYTOro, 00OOHIEHHOTO BHJa 0€3 MOIIAaroBOU
WHCTPYKIIUH.



B nmporpamme 1o (Qu3uMke cucTeMa YYEHHYECKOTO JKCIEPUMEHTa,
71a00paTopHBIX PabOT U MPaKTUKyMa MpeACTaBlIeHa eIUHBIM nepeuneM. [lpu sTom
oOecreynBaeTcs OBJIAJICHUE OO0YYalOIMMUCS YMEHMSIMU MPOBOJUTH MpSAMbIE U
KOCBEHHbIE HM3MEpPEHUs, HCCIEIOBAaHUS 3aBUCHUMOCTEH (DU3MUECKUX BEIUYMH U
MIOCTAHOBKY OIBITOB IO MTPOBEPKE MPE/JIOKEHHBIX THIIOTES.

bonbiioe BHUMaHWE YIEISETCS PEIICHUIO PAcUYE€THBIX M KAaueCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCA 3a/ladyd C SBHO
3aJJaHHOW M HESIBHO 33/JIaHHOM (DPM3MUYECKON MOJIENbI0, TTO3BOJISIONINE TPUMEHSTD
U3yYEHHbIE 3aKOHBl M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paslena Kypca, Tak U
UHTETPHUPYs IPUMEHEHHE 3HaHUN U3 pa3HbIX pa3zfenoB. /|1 kaueCTBEHHBIX 3a/1ad
NPUOPUTETOM SIBIIAIOTCS 3aJaHusi Ha OOBSCHEHUE/TIPEJCKAa3aHUE TMPOTEKAHUS
(bu3nUecKuX SBJICHUI U MPOILIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BpIOOpa
buznyeCcKo MOAETH AJIsl CUTYaIlul MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsimu DPI'OC COO k wmaTepHalibHO-
TEXHUYECKOMY OOECIeUeHHI0 Y4eOHOro mporecca Kypc (QU3MKH YrIyOJIEHHOTO
YPOBHSI Ha YPOBHE CpEIHEro oO0IIero oOpa3oBaHUs  HM3Y4aeTcsi B YCJIOBHSIX
npeaMeTHoro kabuHera. B kabunere puszuku ectb HeoOXxoaumoe J1abopaTopHOE
o0OpylOBaHUE Jid BBIIOJHEHUS YKa3aHHBIX B TMpOrpaMMe 1O (PHU3UKE
YUYEHUYECKUX ONBITOB, JIAOOPATOPHBIX paboT M paboT MpaKTUKyMa, a TaKxkKe
JEMOHCTPALIUOHHOE 000PYI0BaHHUE.

JleMoHcTpalmoHHOe  00opyaoBaHue (GOPMUPYETCS B COOTBETCTBUU C
OPUHLKAIIOM MHHMMAJIbHOW JIOCTATOYHOCTHM M O00ECHEYMBAET IOCTAHOBKY
NEPEYNCIICHHBIX B TporpamMme 10 (HU3WKE KIIOYEBBIX JEMOHCTpAlUil Jis
UCCIICJIOBAHUS ~ M3yYaeMBbIX SBIEHUH W  MPOLIECCOB, OMIHUPUYECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHUI.

JlaGopatopHoe o0OOpynOBaHUE Ul YYEHHUYECKHX MPAKTUYECKUX padoT
dbopMupyeTcss B BHIE TEMaTHYECKHX KOMIUJICKTOB M OOECIEUMBAETCSA B pacyére
OHOTO KOMIUIEKTa Ha JBYX oOOydarommxcsa. TeMaThdecKkue KOMIUICKTHI
71a00paTOpHOTO 0OOPYJOBaHMSI  MOCTPOEHBI HAa KOMILUIEKCHOM HCIIOJIb30BAHUU
aHAJIOTOBBIX W LU(POBBIX NPUOOPOB, a TaKKe KOMIBIOTEPHBIX HU3MEPHUTENbHBIX
CUCTEM B BUJE ITU(GPOBO JTaOOPATOPHHU.

OCHOBHBIMM LIEJISIMH U3y4YeHUS (PU3UKH B 00I1IEM 00pa30BaHUM SIBISIOTCA:

dbopMupoBaHHe WHTEpeca W CTpEeMJICHHS OOYydYalomUXCsl K HaydHOMY
U3YYEHUIO TPUPOJbI, pPa3BUTUE UX HMHTEIUIEKTYalIbHBIX U  TBOPYECKHUX
CIIOCOOHOCTEIA;

pa3BUTHE TMPEACTABIECHUN O HAYYHOM METOJe TO3HaHWs U (HOpPMHUPOBAHHE
MCCIIEIOBATEILCKOTO OTHOMICHUS K OKPY KAIOIIUM SIBIICHUSIM;

dbopMUpOBaHHE HAYyYHOTO MHUPOBO33PEHHUS KaK pe3yibTara M3y4eHHUs OCHOB
CTpOEHUSI MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3UKH;



dbopmMupoBaHrUe YMEHUN OOBSCHSTH SBJICHUS C UCMOJb30BaHUEM (DU3UUECKUX
3HAaHU{ M HAYYHBIX JOKA3aTeIbCTB;

dbopMHpoBaHUE TPEACTABICHUA O poiu (U3MKU IS pa3BUTUS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE  TPEACTABICHWH O  BO3MOXKHBIX  cdepax  Oymyuieit
npoecCUOHaNbHON JESITENIbHOCTH, CBA3aHHBIX C (PU3UKOH, MOATOTOBKA K
nanbHeieMy o0y4eHHUIO B 3TOM HalpaBIICHUU.

JlocTmxeHne 3TUX Ieneld 00ecneunBaeTCs PelieHueM CIeAYIONUX 3a/1ad B
poliecce M3ydeHus Kypca GU3NKu Ha YPOBHE CPETHEro 001Iero o0pa3oBaHus:

npuoOpeTeHre CUCTeMbl 3HAHUM 00 00ImuX (U3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSIX, BKJIIOYAs 3JIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI
aCTPOPU3HKY;

dbopMupoBaHrEe YMEHUI MIPUMEHSITh TEOPETUUECKUE 3HAHUS I OOBSICHEHHS
GU3NYEeCKUX SIBICHUM B TPHUPOAC W JUIA NPUHATHAS MPAKTHUESCKUX PENICHUN B
MOBCEHEBHOM JKU3HU;

OCBOCHHME CIOCOOOB PpEIICHHs] pPa3IUYHBIX 3a7ad C SBHO 3aJaHHOMU
dbu3nueckoil MOJENbI0, 3a/lay, MOAPa3yMEBAIOLIUX CAMOCTOSITEIbHOE CO3/IaHHE
dusznyeckoil MOJAENW, aaeKBATHOM YCIOBUSAM 3aJadyd, B TOM 4HCIE 3ajad
WH)XCHEPHOTO XapaKTepa,

noHUMaHue (U3MYECKUX OCHOB M MPUHIUIIOB JCHCTBUS TEXHHYECKHUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOILYIO CPELY;

OBJIAJICHNE METOJAAMH CaMOCTOATEIBHOTO TJIAHUPOBAHUS W TPOBEACHHUS
bu3NYeCKUX OKCIEPUMEHTOB, aHaIM3a ¢ HHTEpHpeTanuu  HHQOpPMAIIHH,
OTIpE/IeTICHNS IOCTOBEPHOCTH TOTYYEHHOTO Pe3yIbTaTa;

CO3/1aHME YCJIOBHUM JUISI PAa3BUTUS YMEHUU IPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOM JIEATETHLHOCTH;

pa3BuTHE UHTEpeca K cepaM npodeccuoHanbHON NeaTeIbHOCTH, CBSI3aHHOU
¢ (PU3HKOM.

B cootBerctBun ¢ tpeboBanusimu OI'OC COO yrayOnéHHBIN ypOBEHb
u3ydeHus: ydyeOHoro mpeamera «@Pu3nka» Ha YPOBHE CPEIHETr0 OOIIETro
oOpa3oBaHus BbIOMpaeTCs OOYYAONIMMUCS, ITUIAHUPYIOUIUMU —MPOJIOJDKEHUE
o0pa30oBaHus M0 CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO TPOPHIIA.

Ha uzyuenue ¢pusuku (yriyOn€HHbIA ypOBEHb) B THMHA3UU B COOTBETCTBUU C
y4eOHBIM IUIaHOM OTBOJUTCS B 11 kimacce — 136 yacoB (4 4acoB B HEACIIO).

[Ipennaraempiii B mporpamMme To (puU3UKe TMepedyeHb Ja0OpaTOPHBIX U
NPAKTHYECKUX paboT MPOU3BOAUTCS C YUETOM MHIUBUAYATBHBIX OCOOCHHOCTEH
o0y4Jarommxcs.



COIAEPKAHUE OBYUEHUA

11 KIIACC

Pa3znen 4. JinekTpoanHaMHuKaA.

Tema 4. Maznummnoe noe.

B3anmopneiicTBUE TOCTOSHHBIX MArHATOB M IPOBOJHUKOB C  TOKOM.
MarnutHoe mnone. Bekrop MarHuTHOM WHAYKUMU. lIpuHuun cynepno3uuuu
MArHUTHBIX NOJIeH. JIMHUKM MarHUTHOW UHIYKIIUU.

MaruutHoe 1noJsie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJIHUKA, KATYIIKUA U
KpyroBoro Butka). OnsIT JpcTeaa.

Cuiia Amnepa, e€ HanpaBJIE€HUE U MOIYJIb.

Cuna Jlopenna, e€ HanpaBiieHUE U MOAYJIb. [[BH>KEHUE 3apsKEHHOM YacTHUIIhI
B OJIHOPOJIHOM MarHMuTHOM mosie. Pabota cunel JlopeHua.

MaruutHoe noJje B BemiecTBe. @eppoMarHeTuky, napa- u JuaMarHeTHKHY.

TexHuyeckne YCTpOHMCTBA M TEXHOJOTHYECKUE IIPOLIECCHI: MPUMEHEHUE

MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TECTEP-MYJIbTUMETP,
AJIEKTPOBUTATEND SIKOOH, YCKOPUTEIH dJIEMEHTAPHBIX YaCTHII.
Hemoncmpayuu.

Kaptuna  nuHWMHA  WHAYKOAM ~ MArHUTHOTO  MOJiA  TOJIOCOBOTO U
MOJIKOBOOOPA3HOTO MOCTOSIHHBIX MAaTHUTOB.

KaptrnHa 1MHUI MarHUTHON MHAYKIHH MOJISL JUIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3AMKHYTOT'O KOJIBLIEBOTO IMPOBOJAHUKA, KATYIIKH C TOKOM.

B3anmoneiicTBrue 1ByX NPOBOJIHUKOB C TOKOM.

Cuiia Amnepa.

JevictBrue cuibl JIOpeHIa Ha HOHBI 3JIEKTPOJIUTA.

Habnroaenue 1BUKEHHS ITyYKa 3JIEKTPOHOB B MArHUTHOM TOJIE.

[Tpunuun NENCTBUSA AIEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTOAIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnoie pabomot, nPAKMUKYM.

HccnenoBaHnre MArHUTHOTO OJISL TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBOWCTB PeppOMArHeTHKOB.

HccnenoBanne NeMCTBUS MOCTOSHHOTO MAarHUTa Ha PAMKY C TOKOM.

N3mepenue cuiibl AMmriepa.

N3y4yeHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIMY HA OCHOBE U3MEPEHMSI CHIIbI AMIiepa.

Tema 5. Inekmpomaznumnan uHOYKYuUsl.



SIBiieHMEe DJIEKTPOMArHUTHOM MHAYKUMU. IlOTOK BEkTOpa MarHUTHOMN
uaayknuu. OJIC uHAYKUMH. 3aKOH JJIEKTpOMarHuTHOW wuHAyKuuu Dapanes.
Buxpeoe anektpuueckoe nosue. Tokn Dyko.

OJC uHAyKUMU B MPOBOJAHUKE, JBIXKYIIEMCS B OJHOPOJAHOM MarHUTHOM
noJie.

[IpaBuio Jlenua.

NunyktuBHOCTh. KaTylika WHIYKTMBHOCTH B LEMNH IOCTOSHHOTO TOKAa.
ABnenue camonHaykuuu. IJ1C caMOUHyKLIHH.

DHeprus MarHUTHOTO TOJISI KATYIIKUA C TOKOM.

DNEeKTPOMAarHuTHOE MOJIE.

TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE MPOLIECCHl: WHIYKIIMOHHAS
IeYb, COJICHOU], 3allUTa OT AJEKTPU3ALNU TEJ IPU JIBH)KEHUU B MATHUTHOM I10JIE
3emun.

Hemoncmpayuu.

HalGnronenue siBeHus 3J1eKTpOMarHuTHOM UHTYKIIUU.

HccnenoBanne 3aBucumoctd J[C HMHAYKIUMHU OT CKOPOCTH HM3MEHEHUS
MarHuTHOTO MOTOKa.

[IpaBuiio Jlenna.

[TageHue MarauTa B aTFOMHHUEBOM (MEIHOI) TpyOe.

SIBNeHHE CAaMOMHAYKIUU.

HccnenoBanne 3aBucumoctu J/]C caMOMHAYKIIMU OT CKOPOCTH HU3MEHEHUS
CUJIBbI TOKA B 1IEMH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomot, nPAKMUKYM.

HccnenoBanue siBIEHUS SJIEKTPOMArHUTHOW UHTYKITUH.

OnpeneneHne MHIYKIUA BUXPEBOTO MAarHUTHOTO TOJISI.

HccnenoBanue sIBIEHUS CAMOUHIYKIUU.

COopka MoJIenu JIEKTPOMArHuTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanust 1 BOJIHBI.

Tema 1. Mexanuueckue xoneoanus.

Konebarenbhas cucrema. CBoOOAHBIEC KOJIEOAHMS.

["apmonunyeckue konebanus. KnHnemarnueckoe M JUHAMUYECKOE OIHMCAHHE.
DHepreTHYecKoe ONUCaHUE (3aKOH COXPAaHEHUs MEXaHWYECKO sHepruu). BoiBog
JMHAMHYECKOI'0 OMUCAHUS TAPMOHUYECKUX KOJIEOAHUM M3 UX IHEPreTUYECKOrO U
KMHEMAaTUYE€CKOTO OITUCAHUSI.

Amrutyna u ¢asza kojebanuii. CBsi3b aMIUTUTYIbI KOJIEOAHUN HCXOITHOMU
BEJIMYMHBI C aMIUTUTyAaMHU KoJieOaHUN €€ CKOPOCTU U YCKOPEHUS.

[lepuon m yactora konebanuid. Ilepron manbix CBOOOJTHBIX KoJeOaHUMU
MaTeMaTU4ecKoro masiTHuka. llepuoa cBOOOJIHBIX KOJIEOAHUI TPYKUHHOTO
MasiTHUKA.



[Tonsatue o 3aryxaromux Konedanusx. Beinyx)eHHbie koyeOanus. Pe3oHanc.
Pe3oHancHas kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KpPUBOM.
ABTOKOJICOaHUSI.

TexHUYEeCKHE yCTPOICTBA U TEXHOJIOIMYECKHE MPOLECCHl: METPOHOM, YacChl,
KayeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Jemoncmpayuu.

3anuch K01e0aTeNbHOIO ABMKEHUS.

Habmronenne HE3aBUCMMOCTH MEPUOJIa MATIBIX KOJICOaHHWM Tpy3a HA HUTH OT
aAMIUTUTYbI.

HccnenoBanue 3aTyxarmux KojleOaHui U 3aBUCUMOCTH MIEPHOa CBOOOTHBIX
K0JIe0aHUI OT CONIPOTUBIICHHUS.

HccnenoBanne KkojeOaHUM TIpy3a Ha MAacCCUBHOW IIPYXKHHE C LENbIO
(dopMHpOBaHUA MPEACTABICHUN 00 HI€aTbHON MOJIETN NPYKUHHOTO MasiTHUKA.

3aKOH COXpAaHEHMsI SHEPIUH MPU KOJIEOAHUSIX Tpy3a Ha NPYKUHE.

HccnenoBaHue BbIHYKICHHBIX KOJICOAHUN.

Habutoienue pesonanca.

Yuenuueckuit sxkcnepumenm, nabopamopnoie pabomot, nPAKMUKyM.

W3mepenne mnepuona CBOOOAHBIX KOJNEOAHWN HUTSHOTO M TMPYKUHHOTO
MasiTHUKOB.

W3ydeHne 3aKOHOB JIBUYKEHUS TeJla B X0/1€ KoJeOaHu Ha yIPyroMm MojBECe.

W3y4yeHue NBUKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPrUU B IPYKUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYAbI 3aTyXAOIIMX KOJEOaHUIA.

HccnenoBanne BbIHYXICHHBIX KOJIEOAHU.

Tema 2. dnekmpomacnummnuple Kone0aHUA.

Konebatenbublii koHTYp. CBOOOJHBIE 3JIEKTPOMArHWTHBIE KoOJIeOaHUS B
uJeabHOM KoJiebaTenbHOM KOHType. @opmyna Tomcona. CBs3b aMIUIUTYAbI
3apsia KOHAEHcaTopa ¢ aMIUIUTYA0M CHJIbI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHUs SHEPTUH B UJI€ATbHOM K0JI€0aTeIbHOM KOHTYpE.

3aryxaromue JIEKTPOMAarHUTHBIE KOJIEOaHUS. BbIHyX1eHHBIE
3JIEKTPOMArHUTHBIE KOJICOaHMUSI.

[lepemenHbIi TOK. MOIIHOCTP NEPEMEHHOTO TOKAa. AMIUIMTYIHOE U
JEUCTBYIOLIEE 3HAYEHUE CHUJIbI TOKAa M HANpSHKEHUS OPU pa3iuyHou (dopme
3aBUCUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunHycouJianbHbIi TIEPEMEHHBIA TOK. Pe3ucTop, KOHAEHCATOp W KaTyllKa
MHIYKTUBHOCTH B II€MU CHUHYCOUJAIBHOTO MEPEMEHHOro ToKa. Pe3oHaHC TOKOB.
Pe3onaHc HanpsKeHUM.

WUneansusiii  Tpancopmatop. IlponsBoacTBo, mnepenaya U moTpediieHHE
AIEKTPUYECKOU IHEPTUU.



DKOJOTMYECKUE PHUCKH TMpPU TPOU3BOACTBE dJeKTpodHepruu. KymnbTypa
MCMOJIb30BaHUA 3JICKTPOIHEPTUU B TOBCETHEBHOM JKU3HM.

TexHuyeckne ycTpOWCTBAa M TEXHOJIOTMYECKHE IMPOLECCHI: AIEKTPUUECKUI
3BOHOK, FT€HEPATOP MEPEMEHHOTO TOKA, JIMHUHU JICKTpOnepeay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh 4aCTOThI CBOOOAHBIX KOJIEOAHUIN OT MHAYKTUBHOCTU U EMKOCTH
KOHTYpA.

OcumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUH.

['eneparop He3aTyxaroUX 3JEKTPOMArHUTHBIX KOJIEOaHU.

Mopenb 3JIEKTpOMarHuTHOTO Te€HEPATOpa.

BriHyX/1eHHbIE CHHYCOUIATbHBIE KOJIEOaHUSI.

PesucrTop, karyiika MHIYKTUBHOCTM M KOHIEHCATOP B LIENMUA NEPEMEHHOIO
TOKA.

Pe3onanc mnpu moOCIENOBATEIBHOM COECIMHEHWUU PE3UCTOpPA, KaTYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

VY eTpoiicTBO M IPUHITUI IEUCTBUS TpaHchopmaTopa.

Mopenps TMHUY NEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnvie padbomoi, npaKmuKym.

N3yuenue tpancopmaropa.

HccnenoBanne NEPEMEHHOTO TOKA 4Yepe3 IMOCIIEI0BATEIbHO COEHUHEHHBIE
KOHJIEHCATOP, KaTYIIKY U PE3UCTOP.

Habnroaenue 31eKTpOMarHuTHOIO pe30HaHca.

HccnenoBanne pabOThl HCTOUHUKOB CBETA B IIEMU MEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpPOMAZHUNIHbLE GOJIHDI.

MexaHn4deckue BOJIHBI, YCJIOBUA HMX pacnpoctpaneHus. Ilomepeunesle u
MpOAOJIbHBIE BOJHBL [leproa, CKOPOCTh pacnpoCTpaHEHHs W JUIMHA BOJIHBI.
CBoiicTBa MEXaHUYECKUX BOJIH: OTpaKECHHE, MpejomyeHue, uHTepdepeHius u
nudpaximys.

3Byk. CkopocTh 3ByKa. [ pomkocTs 3ByKa. Beicota Tona. TemOp 3ByKa.

[ITymoBOE€ 3arpsi3HEHHUE OKPYKAIOLIEH CPENBI.

DJIEKTPOMATHUTHBIE BOJIHBI. Y CJIIOBUSI U3JIYYEHHUS SJICKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalusi BEKTOPOB B AJIEKTPOMArHuTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMAarHUTHBIX  BOJIH:  OTpPaXe€HUEe,  IPEIOMIICHUE,
noJisipu3anysi, uHTepdepeHus u qudpaKims.

[IIxana 37€KTPOMArHUTHBIX BOJH. [[puMeHEHNE 3IEKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIUOCBS3U U TelEBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPebl.



TexHudeckre yCTpOMCTBA M MPAKTUUECKOEC NPUMEHEHHE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, pajiap, paaAuonpuéMHUK, TeJIEBU30pP, aHTeHHa, TenedoH, CBY-neus,
YJIBTPAa3BYKOBasl TMarHOCTUKA B TEXHUKE U MEAULIMHE.

Jemoncmpayuu.

OO0pazoBaHue 1 pacpOCTPaHEHUE TIOTIEPEYHBIX U MPOAOTBHBIX BOJH.

Konebmromieecs Teno Kak MCTOUYHUK 3BYKA.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOThI KOJIEOaHU M.

Habnronenue orpaxeHus: M NpeJOMIIEHUS MEXaHUYECKUX BOJIH.

Ha6monenue natepdepennnu n qudpakiini MEXaHUIECKHUX BOJIH.

AKyCTHYECKHI pE30HaHC.

CBoiiCcTBa yJIbTPa3ByKa U €r0 IPUMEHEHHE.

HaGmronenue cBsI3M TPOMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIUTYIOM U
4acTOTOU KoseOaHuil.

HccnenoBanne  CBOMCTB — DJEKTPOMArHUTHBIX — BOJIH: OTpaXXEHHUe,
peJIOMJICHUE, MOIsIpU3anus, AMPpaKus, THTEPPEPEHIIHS.

Oo6napy:xeHue HHPPaKpacHOro U yJIbTPa(HuOoIECTOBOrO U3ITYUCHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnoie pabomot, nPAKMUKyM.

N3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacipoCTpaHEHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOnMHENHHOE paclpoCTpaHEHUEe CBETa B OAHOPOAHOU cpexe. JIyu cBera.
To4euyHbIN NUCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHbI oTpaxkeHus: cBeta. llocTpoeHune n3oOpakeHuil B
10ckoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MIPEIOMIICHUS CBETa. AOCOIOTHBIN MTOKA3aTelb
npenomiieHus. OTHOCUTEINbHBIN MTOKa3aTeNb npeaomiaeHus. [IocTOSIHCTBO 4acTOThI
CBETA M COOTHOUIEHWE [JIMH BOJH IPU IEPEXOJE€ MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTUYECKUX CPEI.

Xox nyueit B mpusme. [ucnepcusi cBera. CinokHBIA COCTaB OEJOro CBETA.
[Ber.

[lonHoe BHyTpeHHEee oTpaxeHue. [IpenenpHblii yrosl MOJIHOIO0 BHYTPEHHETO
OTPaKECHMSI.

ColOuparomue W pacceuBaronue JUH3bL. ToHkas JsuH3a. DOKyCHOE
pacCTOSIHME ¥ ONTHYEeCKas CHiIa TOHKOW JIMH3BI. 3aBHCHMOCTHh (POKYCHOTO
pPacCTOSIHUSI TOHKOW CEeprUYecKor JUH3BI OT €€ TeOMETPUU U OTHOCUTEIHHOTO
MOKA3aTeNs MPEIOMIICHHUS.

@opmysa TOHKOM JIMH3BL. Y BEIMUYECHUE, 1aBAEMOE JTUH30M.



Xon Jiy4ya, MPOLIEAUIETO JWH3Y IO IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontuyeckoi ocu. IlocTpoeHune u300pakeHU TOYKHM M OTpe3Ka MpsSMOM B
cOOMpaloIUX U PACCEMBAIOIINX JIMH3aX U UX CHCTeMaXx.

Ontuueckue npubopsl. Paszpemaromas cnocodbHocTs. ['11a3 kak onTuueckast
cUCTEMA.

[Ipenensl NPUMEHUMOCTH T€OMETPUUECKOMN ONTHKH.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHblE HCTOUYHUKH.
YcnoBusi HAOMIOACHHS MAaKCHMyMOB W MHMHHUMYMOB B HWHTEep(EpeHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX MCTOYHUKOB. IIpumepbl KilacCHYECKUX
UHTEP(HEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakuuonHas pemeérka. YciaoBue HaOIIOACHUs
INIABHBIX ~MAaKCUMYMOB MpH MaJCHUM MOHOXPOMAaTHYECKOTO CBE€Ta HA
TUGPAKIIIOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOMCTBA M TEXHOJOTMYECKUE MPOLECCHl: OYKH, JIyIna,
nepuckon, (oroanmnapar, MUKPOCKOIN, MPOCKIMOHHBINA amnmapar, MPOCBETIICHUE
OIITUKH, BOJIOKOHHAS! ONITHKA, TUPPAKITMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeoMieHUs CBETA.

Hab6utoieHne noaHoro BHyTpEHHETo OTpakeHusi. Mozenb CBETOBO/A.

HccnenoBanne Xo4a CBETOBBIX IIYYKOB 4YEpe3  IUIOCKOINAPAIIIENbHYIO
IUIACTUHY U IPU3MY.

HccnenoBanne cBOMCTB M300paXKeHUI B JIMH3AX.

Mopaenn MEKpPOCKOIIa, TEJIECKONA.

Hab6nronenue nntepdepennnu cpera.

HabGnrogeHune BETOB TOHKHUX IJIEHOK.

HaGmronenue nudpakunu cBera.

N3yuenne nuppakiiMOHHON PEIIETKH.

HaGnronenue nudpakiimnoHHOTO CIIEKTpA.

HaGmronenne nucnepcuu cBera.

Habnronenue noasipu3anuu CBETa.

[TpumeHeHue noJIpoUI0B JUIsl U3yUYEHUS MEXaHUYECKUX HAIPSHKEHUM.

Yuenuueckuit sxkcnepumenm, nabopamopnsie pabomot, nPAKMUKYM.

M3mepeHne rmokasaTesnst peJoMIICHNs CTEKIIA.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pPAacCTOSHMSI OT BellecTBa (Ha
pUMEPE KUIKUX JTUH3).

N3mepenne pOKyCHOTO pacCTOSHHS paCCEMBAIOIINX JTUH3.

[Tomyuenue n3o0pakeHusi B CUCTEME U3 IJIOCKOIO 3epKajia U JIMH3BIL.



[TonyueHnue n300pakeHUsS B CUCTEME U3 JIBYX JIMH3.

KoHcTpyupoBaHue TeNeCKOMMYECKUX CUCTEM.

Hab6monenune nudpakium, uHTepdEepeHny 1 TOJISIPU3alMKA CBETA.

N3yueHue nossgpusanuy CBeTa, OTPAXKEHHOTO OT MTOBEPXHOCTH JAUDIICKTPHUKA.

N3ydyenue naTepPepeHIINN Ta3ePHOTO U3TYUCHHUS HA ABYX IICIISX.

Ha6nronenue nucnepcunu.

HabGmonenue u uccnegoBanue 1uQpakIiiMOHHOTO CIIEKTpa.

N3Mepenune qimHbI CBETOBOW BOJIHBI.

[Tomydyenune crekTpa W3IydeHUsT CBETOAMOMA TPU TMOMOMIM AUGPAKITMOHHOM
PELIETKY.

Paznen 6. OcHOBBI CHIENMAJIBHON TEOPUU OTHOCUTEIbHOCTH.

['paHuiibl OPUMEHUMOCTH  KJjaccudecko — mexanuku.  [locTyrnaTsi
CIEIUAIBHOW T€OPUU OTHOCUTEIHLHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal. [IpeoOpazoBanust JlopeHua.
VYcnoBue npuyuHHOCTH. (OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. 3aMe[ICHHUE
BPEMEHU U COKPAILICHUE JITTUHBI.

DHeprusi 1 UMIYJIbC PEIATUBUCTCKOMN YaCTHUIIbI.

CBs13b MaccChl ¢ SHEPrUed U UMIYJIbCOM PEISTUBUCTCKONM YaCTHUIbI. DHEPTUS
MOKOS.

TexHuueckrue yCTpPOWCTBA M TEXHOJOTHYECKHUE MPOLIECCHhl: CIyTHUKOBBIE
MPUEMHHKHU, YCKOPUTEIH 3aPSKEHHBIX YaCTHLL.

Y4eHn4eCcKuil HIKCIIEPUMEHT, JIA0OpaTOPHBIE PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJdbCa U DHEPTUM  PEISATUBUCTCKUX dYacTull (10
doTorpagusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM TIOJIE).

Paznen 7. KBanTtoBasi pusuka.

Tema 1. KopnycKyaapno-60ano060ii Oyaausm.

PaBHOBecHOE TemioBOE U3NIydeHUE (M3JIydeHUE aOCOIOTHO YEPHOrO TEIa).
3akoH cMmenieHus: Buna. ['unoresa [Inanka o kBaHTax.

®oTOHBI. DHEPTrUsi U UMITYJILC (HOTOHA.

®ororddext. Onpitel A. I'. Cronerosa. 3akonsl dotorddexra. YpaBHeHUE
OuinmTenHa aa Gororddexra. «Kpacnas rpanuina» dhotodrddexra.

JlaBnenne cBera (B YaCTHOCTH, [IaBJICHME CBE€Ta Ha aOCOJIOTHO
MOTJIONIAIOIIYI0 U a0COJIOTHO OTpakawIlyr moBepxHocTh). OmnwiTel I1. H.
JleGenena.

Bonnoselie cBoricTBa yactul. Bosnsl ae bponns. liimHa BoHb! ae bpouisa u
pa3Mepsl  00JlacTH  JIOKAJIM3allUM JABUXKYIIecs vactuibl. KopmyckynspHo-
BOJIHOBOM Ayanu3Mm. [{udpakius 31eKTpOHOB HAa KpUCTaJLIaX.

Crneunduka ndmepenuii B Mukpomupe. COOTHOILIEHHSI HEONpeAeTIEHHOCTEN
['eitzenbepra.



TexHuueckne yCTpPOWCTBA M TEXHOJIOTMYECKUE IIPOLIECCHI: CIEKTPOMETD,

doTosneMeHT, (OTONATUMK, TYHHENbHBIA MHUKPOCKOI, COJHEYHass OaTapes,
CBETOJHUO/.

Jemoncmpayuu.
®otordhdHeKT Ha YCTAaHOBKE € IIMHKOBOMW TIIIACTHHOM.
HccnenoBanne 3akoHOB BHelTHEro ¢potodddekTa.

HccnenoBanne  3aBUCMMOCTH  COMPOTHUBJIEHUS  TMOJYINPOBOJHUKOB  OT
OCBEIIEHHOCTH.

Ceroauo.
Conneunas Oatapes.
Yuenuueckuit skcnepumenm, nadopamoprsie padomol, NPaKmMuKym.
HccnenoBanue Goropesucropa.
N3mepenne noctostHHoM [1manka Ha ocHOBE rccnenoBanus hoTodddexra.
HccnenoBanne 3aBUCUMOCTH CUJIBI TOKA Y€pe3 CBETOUO/ OT HANPSKECHMUS.
Tema 2. @uzuka amoma.
OnpITEl O UCCIEOOBAHUIO CTPOEHUsS aToma. llnaHerapHas Monens aTtoma
Pezepdopna.
[Toctynater bopa. U3nyyenune u nornomenue GOTOHOB MpHU MEpeXoje aToma
C OJTHOTO YPOBHS DHEPIUU Ha JPYTrOM.
Bugpl ciektpoB. CriekTp ypOBHEW 3HEprur aToMa BOJIOPO/Ia.
CnoHTaHHOE U BBIHYKIEHHOE U3JydyeHue cBerta. Jlazep.
TexHHYeCKre YCTpPOMCTBA M TEXHOJIOTHMYECKHE IPOLECCHI: CHEKTPATbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.
Hemoncmpayuu.
Mogens onbita Pesepdopna.
HalGnronenue muHeyaThIX CIIEKTPOB.
Y CTpONCTBO M AENCTBUE CUETUNKA NOHU3UPYIOIIMNX YaCTHL.
OrnpezeneHue AJIMHBI BOJHBI JIA3€PHOTO U3TYUYEHUS.
Yuenuueckuit sxkcnepumenm, nabopamopnoie pabomot, nPAKMUKyM.
Habmonenue nuHegaTOro criekTpa.

HccnenoBanne CreKTpa pa3peeHHOro aTOMapHOrO BOJOPOJa M U3MEPEHUE
noCTOSHHOM Punoepra.

Tema 3. Duzuka amomHo20 A0pa u IN1EMEHMAPHLIX YACHUY.

Hyxnonnas monens siapa ['eitzenOepra—MBanenko. 3apsn sinpa. MaccoBoe
yucio sapa. U3oronsl.

PanuoaktuBHOCTh. Anb(da-pacnan. DJIEKTPOHHBII W MO3UTPOHHBIN OeTa-
pacnan. ['amma-usnydeHnue.



3aKOH paJMOAKTHUBHOIO pacnajaa. PaanoakTUBHBIE HM30TOIBI B MPHUPOJE.
CBoOlCTBa MOHMU3UPYIOIIETO M3Iy4YeHUs. BiusiHue paJlMOAKTUBHOCTH Ha YKUBBIC
opranu3Mbl. EcrectBenHbil poH uznydenus. Jozumerpusi.

DHeprus CBSA3M HYKIIOHOB B siipe. SnepHbie cuibl. JledekT Macchl sapa.

Anepublie peakuuu. Jlenenue u cuHTes auep. AnepHsie peakropsl. [IpoOaemel
YOPaBISIEMOT0 TEPMOSIAEPHOTO CHUHTE3a. OJKOJOTMYECKHE AaCHEKThl Pa3BUTHUS
AJIEPHON DHEPTETHUKHU.

MeToapbl perucTpaluy U UCCIEAO0BAHNS YIIEMEHTAPHBIX YACTHIL.

OyHIaMEHTaJIbHBIE B3aUMOJCUCTBHS. bapvOHBI, ME30HBI W JIENTOHBI.
[IpencraBnenne o CrangapTHON Mozaenn. KBapK-TJIFOOHHAsI MOJIEIb aIpOHOB.

®usuka 3a npeaenamu CrangapTHoW moAenu. TémHas MaTtepuss U TEMHas
DHEPIUsl.

EnuHCcTBO pr3nyeckoil KapTUHBI MUPA.

TexHn4eckne yCTpOMCTBA U TEXHOJIOTMUYECKUE MPOLECCHI: TOZUMETpP, Kamepa
Bunbcona, siAepHbIi  peakTop, TEPMOSJIEPHBIM peakTop, aroMHas Oomoa,
MarHUTHO-PE30HAHCHAsl TOMOrpadusi.

Yuenuueckuit sxkcnepumenm, nabopamopnoie pabomot, nPAKMUKyM.

HccnenoBanne TpekoB 4acTHII (10 TOTOBBIM (poTorpadusim).

HccnenoBanue paliOaKTUBHOTO (JOHA C UCIIOJIB30BAHUEM JO3UMETPA.

N3y4yenue noriomieHus: 6eTa-4acTull aTlOMUHUEM.

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U ACTPOQU3HKH.

Dtanbl pa3BUTHs acTpoHoMuu. [IpukiiaiHOe 1 MUPOBO33PEHUECKOE 3HAUCHUE
acTpoHomuu. IIpUMEHUMOCTH 3aKOHOB (DU3UKU MJI1 OOBSICHEHUS] TMPUPOIBI
KOCMHYECKUX OOBEKTOB.

Mertoapl acTpOHOMHYECKUX ucciieqoBaHnil. COBpEMEHHBIE ONTHYECKHE
TEJIECKOIIbI, PAANOTEIECKOIbI, BHEATMOC(EpHAast aCTPOHOMHUSI.

Bun 3Bé3gHoro neba. CosBe3ausi, sipkue 3BE3MbI, IJIAHETHI, UX BUJUMOE
JIBUKECHHUE.

Conneynas cucrema.

Connue. ConmHeuHas akTUBHOCTb. McTounuk sHeprun ConHIa U 3BE3I.

3BE3/1bl, X OCHOBHBIE XapaKTepUCTUKU. /lnarpamma «CreKTpalibHbIN Ki1acc —
CBETUMOCTB». 3BE3/bl TJIABHOW ITOCIEAOBATEIBLHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTbY» JI 3BE3J TNIABHOW IOCJIENOBATEILHOCTA. BHYTpEeHHEE CTpOeHue
3B€311. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOKICHUH U 3BoJironuu ConHIa u
3BE3/1. DTambl )KU3HU 3BE3/.

Mineunblii I[Iyte — nama I'amaktuka. I[lonokenue u nBukenue CoJiHIIA B
INanaktuke. Tunel ranakTuk. Paguoranaktukyu U kBasapbl. UEpHBIE IBIPHI B A1pax
rajakTHUK.



Bcenennas. Paciuiupenue Beenennoit. 3akon Xa60ma. Pazberanue rajgakTuk.
Teopus bonbioro B3peiBa. PenukToBOE H3TydeHHE.

Macmrabnas ctpykrypa Beenennoit. MertaranakTuka.

Hepei€unslie mpo0sieMbl aCTPOHOMUMU.

Yuenuueckue nabnooenus.

HaGnronenust 3B€3qHoro HebGa HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPUIIOKEHUN JIJIST OMPEETICHUs TTOJI0KEHHUSI HEOECHBIX 00OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHBIC cO3Be3ausi CeBepHOro MOJyliapus U SpKUe
3BE3/bI.

Habnronenuss B Tteneckon JlyHbI, IUIaHET, TyMaHHOCTEH M 3BE3IHBIX
CKOIUICHUU.

DU3NYECKUH MMPAKTUKYM.

Crioco0b1 m3Mepenus (GU3NIECKUX BEIMYUH C WUCIIOJIH30BAHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITBIOTEPHBIX JATUUKOBBIX CHUCTEM.
AOGCOJIIOTHBIE U OTHOCUTENIbHBIE MOTPEIIHOCTH U3MEPEHUN (PU3UUYECKUX BEIIMYUH.
OueHka rpaHul] HOTPENTHOCTEN.

[IpoBeneHMEe  KOCBEHHBIX HU3MEPEHUMN, MCCIENOBAaHUW  3aBUCUMOCTEMN
bU3NYEeCKUX BEJIMYMH, TPOBEPKA TMPEIIOKEHHBIX THUIIOTE3 (BBIOOp W3 pador,
OMUCAaHHBIX B  TEMAaTUYECKUX  pazlenax «YUCHHUECKUH  HIKCICPUMEHT,
Ja00paToOpHbIC paOOTHI, MPAKTUKYM) ).

O6o0maromee MOBTOpPEHMUE.

O0o00uIeHre U cucTeMaTh3alusl COJAEPKaHMs pa3fesioB Kypca «MexaHuKay,
«MonekynsapHas ¢u3MKa U TEPMOJUHAMUKAY, «DIEKTpoauHaMuKay, «KonebaHus
U BOJHB, «OCHOBBI CIEIUAIBHOM TEOPUU OTHOCUTEIBHOCTHY, «KBaHTOBas
busnkay, « JMEMEHThl ACTPOHOMHH U aCTPOPUIUKI.

Pons ¢usuku u acTpoHOMHMM B OJKOHOMHUYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATHYECKOU cepax AesTeNbHOCTH YeJIOBEKa, POib U MECTO (DU3UKU
¥ aCTPOHOMHH B COBPEMEHHON Hay4YHOUW KapTHHE MUpa, 3HAYEHUE OMUCATEILHOMH,
CUCTEMATU3UPYIONICH, OOBSICHUTENIBHOH M  NPOTHOCTHYECKOW  (yHKIMH
bu3nueckoil Teopuu, poiib GU3MUECKON TEOPUU B (HOPMUPOBAHUH TIPEICTABICHUN
0 (Qu3nUYeCKOW KapTUHE MHpaA, MECTO (PU3UUECKOM KapTHUHBI MHUpaA B OOIIEM DSy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBA3U.

N3yyenue kypca ¢usuku yrioyonéaHoro ypoBHs B 11 kiacce
OCYIIECTBIISIETCS ¢ YUYETOM COJIEPKATEIbHBIX MEKIPEAMETHBIX CBS3EH C KypcaMu
MaTeMaTUKH, OUOJIOTUH, XUMUU, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemmuovie nOHAMUA, C6A3AHHbBIE C U3YYUEHUEM MEM 0008 HAYUHO20
no3HaHuA: [BICHUE, HAay4HbIH (DaKT, runores3a, (u3nueckas BEIMYMHA, 3aKOH,



Teopusi, HaOMIOJEHUE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJIENb, H3MEpPEHHE,
MOTPENIHOCTH U3MEPEHUN, U3MEpPUTEIbHBIE TPUOOPHI, U(PpoBas 1adopaTopus.

Mamemamuka: pelieHUE CUCTEMBI YypaBHEHMH. TpuroHomerpuueckue
(GYHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJI€CTBO. BEKTOpPBI M MX NPOEKIHMH HAa OCH KOOPAMHAT, CI0KEHHE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKUMH. [IpusHaku nomoOust TPEyrosbHHUKOB,
OIpeeNIeHUE MIIOLAAN IIIOCKUX QUryp u o0béma Tel.

Buonozua: >nekrpuyeckue SBICHUS B KUBOM MPUPOAE, KOJeOATEIbHBIE
JBWKEHUS B JKMUBOW MpPUPOJE, HKOJIOTMYECKUE PHUCKA IPU IPOU3BOJCTBE
AIIEKTPOIHEPIUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHUE  OKPYXalolleld  Cpenbl,
yJIbTpPa3ByKOBasi [IUArHOCTHKAa B MEIUIMHE, OINTUYECKUE SBICHHUS B IKUBOM
IpUpOJIE.

T'eocpagpua: marHuTHpIE TMONOCA 3€MJIM, 3aJIEKU MArHUTHBIX DY/,
dboTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozua: TpPUMEHEHUE T[OCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
3JIeKTpo/iBUraTeNlb SIk0OM, reHepaTop NEPEMEHHOro TOKa, MHJIYKIUOHHAs IEub,
JVHUM 3JIEKTPOIIEepeay, JIEeKTPOABUraTellb, pajap, paaAuoONpUEMHUK, TEJIEBU30D,
anteHHa, teneon, CBY-meuyb, yabTpa3ByKOBas AMATHOCTUKA B TEXHHKE,
IPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHAsi Oarapesi, CIyTHUKOBBIE
NPUEMHUKH, JIEPHAs YHEPreTUKA U SKOJIOIMUECKHUE aCIIEKThI €€ pa3BUTHSL.



[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA [TIPOI' PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUAJIMYHOCTHBIE
PE3VYJIbTATHI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE Ppe3yabTaThl OCBOCHUS Y4eOHOro mpeamera «Du3HKa
JOJDKHBI OTPaXkaTh TOTOBHOCTh M CLIOCOOHOCTH 00YYaIOMIUXCSl PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW MO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAllMi, TMO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PaCIIMPEHUE >KU3HEHHOTO
ONBITA U OIbITA JEATEIBHOCTA B IMPOLIECCE PEATU3ALUN OCHOBHBIX HaIPaBJICHUN
BOCIIUTATENBHOU IESITENBHOCTH, B TOM YHCIIE€ B YACTH:

rPa’*KAAHCKOr0 BOCIIMTAHUA:

e CPOPMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMKM 00Yy4YarOIIerocsi Kak aKTUBHOTO

¥ OTBETCTBEHHOTO YJIEHA POCCHUIICKOTO OOIIECTRA;
e IPUHATUE TPAAUIIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

¢ TOTOBHOCTbh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECAX IPakIaHCKOIO
oOliecTBa, y4yacTBOBaTb B CaMOYIpaBJICHUUM B  00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHUE B3aUMOJICHCTBOBATH C COLIMAILHBIMU UHCTUTYTaMU B COOTBETCTBUU

¢ UX (QYHKIUSIMU U HA3HAYCHUEM;

e TOTOBHOCTh K T'YMaHUTapPHOU 1 BOJIOHTEPCKOM JIEATEIBHOCTH.

NATPUOTHYECKOT0 BOCIIUTAHUS:

e chOPMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKOU HUJIEHTUYHOCTH,
NaTpUOTU3MA;

¢ [IECHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKCHUSIM
POCCUHCKUX YUEHBIX B 00J1aCTH (PU3HKU U TEXHHUKE.

JTYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

e chOPMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO TTOBEICHUS;

e CIIOCOOHOCTH OIICHMBATh CHUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPHEHTUPYSACh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B IEATEIBHOCTH YYEHOTO;

e OCO3HAHUE JMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMYUBOIO OYTyILIETO.

ICTETHYECKOr0 BOCITUTAHUSA:

¢3CTETUYECKOE OTHOUIEHWE K MHUpPY, BKIIOYasi O3CTETUKY HAYyYHOIO

TBOPUYECTBA, MPUCYIIETO PU3NIECKON HAYKE.
TPYOBOT0 BOCTIUTAHUSA:



e IHTEPEC K PA3NIMYHBIM chepaM MpoPecCHOHAIBHON NeATEIbHOCTH, B TOM
YUCJI€ CBSI3aHHBIM C (QU3UKOM U TEXHUKOW, YMEHHE COBEpILIATh
OCO3HaHHbBIN BBIOOpP Oyayiel npodeccuu U pearn30BbIBATh COOCTBEHHbIE
YKU3HECHHbIC TUUIaHbL;

¢ TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHMIO B 00JIACTH
(bU3UKY HA TPOTSKEHUHU BCEH KU3HU.

IKOJIOTHYeCKOT0 BOCIIUTAHUSA

o c(hOPMHPOBAHHOCTH SKOJOTHYECKON KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa 3KOJOTHYECKHUX MpooIieM;

e IUVIJAHUPOBAHUE W OCYIIECTBICHUE JEUCTBUM B OKPYXAOUIEH Cpele Ha
OCHOBE 3HaHUS 1eJIe yCTOMYUBOro pa3BUTHS YEJI0OBEYECTBA,;

e pPaCUIMPEHHE OIbITA JAESITEIILHOCTH 3KOJOTMYECKON HaIlpaBiIe€HHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUH 1O (PU3UKeE.

LHEHHOCTH HAYYHOT'0 MO3HAHUS:

e CQOPMHUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUYECKON HAYKH;

e OCO3HAHHUE IIEHHOCTH HAay4YHOW JEsTENbHOCTH, TOTOBHOCTH B IIpoliecce
U3y4YeHUs] (PU3MKU OCYILIECTBIATh IPOEKTHYID M HCCIEI0BATEIbCKYIO
NEeATEIbHOCTh UHIMBHIYaJIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJornyeckne AeHCTBUS:
e CAMOCTOSITEILHO  (OPMYJIMPOBATh U aKTyaJIM3UpPOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
e OIIPEICIIATh LEJHM JESITEIbHOCTH, 33JaBaTh IMapaMETPbl U KPUTECPUH HX
JIOCTHOKCHMUS;
e BBISIBJISITh  3aKOHOMEPHOCTH M TNPOTHBOPEYHMS B  PacCMATPUBAEMBIX
(bUBUYECKUX SABICHUSX;
e pa3zpabaThiBaTh IJIaH PEIICHUS MPOOJIEMbI C YUYETOM aHaIM3a UMEIOUIUXCS
MaTEpUATBHBIX U HEMATEPHUATIbHBIX PECYPCOB;
¢ BHOCUTh KOPPEKTHBBI B  JIE€SITEIBHOCTh, OIICHUBATh COOTBETCTBUE
pEe3yJIbTATOB LIEISIM, OLICHUBATh PUCKU MTOCIEICTBUN S TEIbHOCTH;
e KOOPJIUHUPOBATh U  BBHINOJHATH PpabOTy B  YCIOBHUSIX pEAbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
e pPa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH )KM3HECHHBIX TTPOOJIEM.
ba3oBble uccienoBaTe/IbCKue el CTBUS.
e BJIQJICTh HAYYHOM TEPMUHOJIOTHEH, KIIOUEBBIMU MOHITUAMU U METOJAMU
(bu3NUeCcKol HayKu;



e BJIaJICTh HaBBIKAMH YYEOHO-UCCIEA0BATEICKON U MPOEKTHOM 1€ATETbHOCTH
B 00y1acTu (PU3MKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY
IOUCKY METOAOB  pelleHHs  3afad  (PU3NYECKOrOo  COJEpKaHUS,
IPUMEHEHUIO PA3JIUYHBIX METOJOB IIO3HAHUS;

eBJIAJIETh BHJIAMH [JEATEIBHOCTH I10 IIOJYYEHHIO HOBOIO 3HAHUA, €ro
UHTEPIIPETALNU, IPEOOPA30BAHUIO U IPUMEHEHHIO B PA3IMUHBIX YUEOHBIX
CUTyallusX, B TOM YHUCJIE NPU CO3/JaHUU YYEOHBIX IPOEKTOB B 00JACTH
buzukwy;

e BBISIBJISITh IIPUYMHHO-CJIEICTBEHHBIE CBSI3M M AKTYaJM3HpPOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ pEHIeHUs, HaxOIWTh AapryMEeHTbl s
JIOKA3aTeJIbCTBA CBOMX YTBEP)KJICHUM, 33/1aBaTh MapaMeTpbl U KPUTEPUH
peuieHus;

e AHAJIM3UPOBATH TIOJYYEHHBIE B XOJI€ pELIEHUS 3a7auyd pPe3yJIbTaThl,
KPUTUYECKU OLEHUBATH UX JIOCTOBEPHOCTh, TPOTHO3UPOBATh U3BMEHEHHE B
HOBBIX yCJIOBUSIX;

eCTaBUTh M (OopMyIHpoBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOMN
JESTENIbHOCTH, B TOM YHCJIE TIPU U3YUYE€HUU (PUBHKY;

e 1aBaTh OLEHKY HOBBIM CUTYyalllsIM, OLI€EHUBATh IPUOOPETEHHBIN OIBIT;

eyMETh TMEPEHOCUTh 3HaHUSA TO (U3MKE B TMPAKTUYECKYIO 00JIaCTh
KU3HEIEATEIIbHOCTH;

e YMETh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX 00J1acTel;

e BBIJIBUTaTh HOBBIE UJIEU, IIPEJIAraTh OPUTMHAJIBHBIE MOAXObI U PEILICHUS;

e CTAaBUTh MPOOJIEMBI U 33]]a4H, JOMYCKAIOLIUE alIbTE€PHATUBHBIE PEILICHUS.

Pabora ¢ undpopmaunmeii:

e BJIAJICTh HaBBbIKAMHU MOJIyuyeHUs1 HHPOPMALUU (PU3NYECKOTO COACPKAHUS U3
VCTOYHHUKOB PA3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBIATh ITOMUCK,
aHalu3, CUCTEMATU3ALMI0 M WHTEPNpPETalri0 WH(POPMALMHA PA3TUYHBIX
BUJIOB U ()OPM TIPE/ICTABIICHHUS;

e OLICHUBATh JIOCTOBEPHOCTh UHPOPMAIIHH;

¢ CIIOJIB30BAaTh  CpeACTBAa MH(POPMAIMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUA B  PEIIEHUUM KOTHUTUBHBIX, KOMMYHHUKaTHUBHBIX U
OpraHU3alMOHHBIX 33Ja4 C COOJIOJEHUEM TpeOOBAaHUI SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, THUTHEHBbI, pPecypcocOepeKeHHsl, MPaBOBBIX U
TUYECKUX HOPM, HOPM MHGOPMAIIMOHHON 6€30MacHOCTH;

e CO3/1aBaTh TEKCThl (PU3MUECKOTrO COJEpKaHUs B Pa3IUYHBIX (popmarax c
y4€TOM Ha3zHayeHusi HHPOpMALMM W IeJIEBOW ayJIUTOpUM, BbIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyaJTU3ALINH.

KoMMyHUKaTHBHBIEC YHUBEPCAJIbHbIC YUeOHbIE 1eiiCTBHSA:



¢ OCYIIECTBJIATh OOIIEHHWE Ha Yypokax (U3MKM H BO BHE-ypPOUHOU
NEesTENbHOCTH;

e paCliO3HaBaTh MPEANOCHUIKM KOH(DJIMKTHBIX CHUTyalldd W  CMSTr4ath
KOH(JIUKTBI;

e Pa3BEPHYTO M JIOTUYHO M3JaraTb CBOK TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMATh U HMCIOJIb30BAaTh MPEUMYIIECTBA KOMAaHAHOW M MHIAWBHUIYaJIbHON
padoTHI;

 BHIOMpATh TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUN C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)10ro YieHa KOJIJIEKTHBA,

e IPUHUMATHh L€ COBMECTHOM JESATEIBHOCTH, OPraHU30BBIBATH U
KOOPAVUHUPOBATh JEUCTBUS N0 €€ JOCTHKEHHMIO: COCTaBIISITh IUIaH
JCHCTBUM, pacpeeNaTh POJK ¢ yUETOM MHEHUI YYaCTHUKOB, 00CYX1aTh
pe3ynbTaThl COBMECTHOM pabOTHI;

e OLICHMBAaTh KA4e€CTBO CBOETO BKJIAJa M KaXKJOr0 y4YaCTHHMKA KOMAaHIbl B
o01uit pe3ysbTat mo pa3padoTaHHBIM KPUTEPHUSIM;

e IpE/JIaraTh HOBBIE IIPOEKTHI, OLIEHWBATH HAEHM C TO3WULHUH HOBU3HBI,
OpUTMHAIBHOCTHU, TPAKTUYECKON 3HAYMMOCTH;

¢ OCYILIECTBJIATh TO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B PA3JIMYHBIX
CUTyallMsiX,  TMPOSIBISATH  TBOPUECTBO W BOOOpakeHue,  ObITh
VHULMATUBHBIM.

PerynsiTuBHBIC YHMBepcaJlbHbIe YueOHbIe 1elCTBUSA
Camoopranusanus:

e CAMOCTOSITEIBHO OCYIIECTBIISITh MTO3HABATEIBHYIO IEATEIbHOCTh B 00JaCTH
(bU3UKY M aCTPOHOMMUH, BBISIBIISITH TIPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

e CAMOCTOSITEIBHO COCTaBJIATH IJIaH PEHICHHS PAacUETHBIX M KaueCTBEHHBIX
3a/1ay, IJIaH BBIMOJHEHUSI MPAKTUYECKON padOoThl C Y4ETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH 1 MPEATIOUTCHHI;

e 1aBaTh OLIEHKY HOBBIM CUTYaLlHsIM;

e pacIIUPATH PAMKH Y4€OHOTO MpeIMeTa Ha OCHOBE JIMUHBIX PEINOYTEHU;

e I€TIATh OCO3HAHHBIA BBIOOP, APryMEHTHPOBATH €ro, OpaTb Ha ceo0s
OTBETCTBEHHOCTb 32 PEILICHUE;

e OLICHUBATh NPUOOPETEHHBIN OIBIT;

e CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSIBICHUIO DPYAUIMH B 00JacTU
(GU3UKK, MOCTOSHHO TMOBBIIIATH CBOM 0Opa30BaTENbHBIA M KYJbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:



e 1aBaTh OIICHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTHUBBI B JICATCIHLHOCTD,
OIICHMBATh COOTBETCTBHE PE3YJIbTATOB ICIISIM;
eBIIAJICTh HABBIKAMH  TIO3HABATENHHOW pepICKCUHM KaK  OCO3HAHUS
COBEPIIIAEMBIX JEHCTBUN M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIBTATOB U
OCHOBAaHUII;
¢ HICTIOJIB30BATh MPUEMBI PEQIICKCHH IS OLIEHKUA CUTYaIlH, BEIOOpa BEPHOTO
pEIICHNUS;
e YMETh OIICHMBATh PHUCKH M CBOCBPEMEHHO NPUHHUMATHh PEIICHUS MO HX
CHUKEHUIO;
e MPUHUMATh MOTHBBI W aPTYMEHTHl APYTHX TMPU aHaJIN3e pPEe3yIbTaTOB
JeSTEIIbHOCTH;
e IPUHUMATH €051, IOHUMAs CBOU HEJAOCTATKH M IOCTOMHCTBA;
e MPUHUMATh MOTHBBI W apPTyYMEHTHI JAPYTHX MPH aHAIW3€ pPE3yJbTaTOB
NEeSATETHHOCTH;
e IPU3HABAThH CBOE MPABO U MPABO APYTUX HA OIMIUOKH.
B mporecce MOCTHKEHHUS JTUYHOCTHBIX PE3yJIbTaTOB OCBOSHUS MPOTPAMMEI IO
buzuke IS ypoBHSA cpeaHero oOmero oOpa3oBaHuA Y OOyYaromuxcs

COBEPIIIEHCTBYETCS AMOITMOHATEHBIH HWHTEJUICKT, TIPEAMOIIarafo A
c(hOpMUPOBAHHOCTb:
e CAMOCO3HAHHS, BKJTIOYAFOIIECTO CIIOCOOHOCTH IOHUMATh CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HAIIPABJICHUs PAa3BUTHUS COOCTBEHHOM
AMOLIMOHAJILHOU cepbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUs, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE NOBEACHHE, CIOCOOHOCTh aJaNTHPOBATHCA K
HMOLIMOHAJIBHBIM M3MEHEHUSIM U IPOSBIATh TMOKOCTh, OBITh OTKPBITHIM
HOBOMY;

e BHYTPEHHEN MOTHUBALIMH, BKJIFOYAIOWIEW CTPEMIIEHUE K JOCTHKEHUIO LIENHU U
ycrnexy, ONTUMHU3M, WHUIMATUBHOCTb, YMEHHE JEHCTBOBATH, UCXOMS W3
CBOMX BO3MOKHOCTEH;

eOMIIATUH, BKIIOYAIOUIEH  CHOCOOHOCTH  NOHHMMATh  SMOIMOHAIBHOE
COCTOSIHME JpPYTHUX, YUWUTHIBaTh €ro IpPHU OCYIIECTBICHUH OOIIEHUS,
CIIOCOOHOCTB K COUYBCTBHUIO U CONEPEKUBAHUIO;

e COLIMAJIBHBIX ~ HABBIKOB,  BKJIIOYAIONIMX  CIHOCOOHOCTh  BBICTPAUBATh
OTHOIIECHUS C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspeniaTh KOHQIUKTHI.



I[TPEAMETHBIE PE3VJIbTATBI

K koHny oOyuenuss B 11 Knacce npeaMeTHbIE pe3yJbTaThl Ha YriayOiIEHHOM
YPOBHE JI0JIKHBI OTpaxkaTh c(POPMUPOBAHHOCTD Y 00YUaIOIIUXCSl YME HUM:

e IOHUMATh POJIb (PU3UKU B IKOHOMUYECKON, TEXHOJIOTUUECKON, COIIUAIBHOMN
U OTUYECKON cepax IesATEIbHOCTH 4YeIOBEKa, POJIb M MECTO (PU3UKU B
COBPEMEHHOW HAyYHOU KapTUHE MUPA, POJIb ACTPOHOMHUU B IPAKTHYECKON
JEATEIbHOCTH YEJIOBEKA U JAJBHEUIIEM HAYyYHO-TEXHUYECKOM PAa3BUTHH,
3HAYEHUE OIUCATEIbHOM, CHUCTEMATU3UPYIOIIEH, OOBACHUTEIBHON U
IPOrHOCTHYECKON (YHKIUN (U3MUECKON TEOpUH — BJICKTPOAMHAMUKH,
CHEIMATbHOM TEOpUH OTHOCUTENBHOCTH, KBAHTOBOW (H3UKH, POIb
¢usnyeckoil Teopuu B (POPMHUPOBAHUU IPENCTABICHUN O (PU3NUECKOU
KapTUHE MHpa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOLIEM psy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEACTABICHHUN O IPUPOJE;

e Pa3NMYATh YCJIOBUS MPUMEHUMOCTH MOeNel (PU3NUecKuX Tel U MPOLEeCCOB
(sIBJEHMI): OTHOPOJHOE DJIEKTPUUYECKOE U OAHOPOJHOE MAarHUTHOE MOJH,
rapMOHMYECKHE KOJEOAHMs, MaTeMaTU4YEeCKUl MAasTHUK, UACaIbHBINA
IIPYKUHHBII MAasiTHUK, rapMOHUYECKNE BOJIHBI, UJCAIbHBIN
K0J1e0aTeNbHbII KOHTYp, TOHKas JIMH3a, MOJIEJIEH aToMa, aTOMHOTO s/ipa U
KBAaHTOBOM MOJEJIM CBETA;

e paznuyUaTh yCIOBHUS (TpaHMIBI, OO0JACTH) NPUMEHUMOCTH (HU3HUUECKUX
3aKOHOB, MOHMMATh BCEOOIIMH XapakTep (QyHIaMEHTAJIbHBIX 3aKOHOB U
OTPaHUYECHHOCTD MCIIOJIb30BAHUS YACTHBIX 3aKOHOB;

e AHAJIM3UPOBATh U OOBACHATH 3JIEKTPOMArHUTHBIE NPOLECCHl U SBJICHMS,
UCIIOJb3Yysl OCHOBHBIE IIOJIOKEHHMS] W 3aKOHBI DJJIEKTPOJWHAMHUKHA U
CHEIMAIbHOM ~ TEOpUHM  OTHOCUTEIIBHOCTH  (3aKOH  COXpaHEHHUs
NIEKTPUYECKOro  3apsiia, cuna Awmnepa, cuina  JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKOuW, mnpaBuwio Jlenna, cBa3p  J/C
CaMOMHIYKIIMM B DJJIEMEHTE OJJIEKTPUYECKOW IENU CO CKOPOCTBIO
U3MEHEHHsI  CHJIbI  TOKa,  MOCTYJAaTbl  CIEHUAIbHOM  TEOPUH
OTHOCHUTEJIBLHOCTH DUHILITEIHA);

e AHAJIM3UPOBATh U OOBSICHATH KBAHTOBbIE MPOLECCHl U SIBJICHUS, UCTIOIb3YS
NOJIO)KEHUS]  KBAHTOBOM  ¢Gu3uku  (ypaBHeHHME  OWHINTEHHA IS
doTorddexra, mnepBbli U BTOpod mocTyinatel bopa, npuHIMI
COOTHOIICHMSI HeompenenéHHocTeil [elizenOepra, 3aKOHBI COXpaHEHUS
3apsAJI0BOTO M MacCOBOT'O YMCEN M SHEPIUU B SIIEPHBIX PEAKLUAX, 3aKOH
PaAMOAKTUBHOIO pacnana);

¢ ONIMCHIBATh (PU3MYECKUE TMPOLECChl M SBICHUS, HCHOJIb3Ys BEIUYMHBIL:
HaIpsHKEHHOCTD JIEKTPUYECKOTO TOJISA, MOTEHINAI AIEKTPOCTATUYECKOTO



MOJIsi, Pa3HOCTh TOTEHIMAJIOB, OJJICKTPOJABIDKYINAS CUJIA, WHIYKIUSI
MarHUTHOTO TIOJII, MarHUTHBIA TOTOK, cuja AmImepa, WHIYKTHBHOCTH,
AJIEKTPOJIBWKYIIAsl CHUJIa CAaMOMHAYKLWH, SHEPrusi MArHUTHOIO MOJIs
OPOBOJHUKA C TOKOM, PEISTUBUCTCKHI HWMIYJbC, IOJIHAsA JHEPrs,
SHEpPrusi TOKOS CBOOOJHOM YACTUIBI, SHEPrus MU HMIYJIbC (HOTOHA,
MaccOBO€ YUCJIO U 3apsijl pa, SHEPTUS CBSA3U AIPa;

* O0BSCHATH O0COOEHHOCTH IPOTEKaHUs duznyeckux SIBJICHUIL:
AIIEKTPOMATrHUTHAS] MHTyKIUS, CAMOMHAYKIIHSI, PE30HAHC, HHTEP(DEPEHITHS
BOJIH, Ju(pakuus, [IUCHEPCUs, TOJIHOE BHYTPEHHEE OTpa’keHUeE,
doroanekrpuueckuii 3pdext (portorddekr), amppa- u Oera-pacnajsl
Ajep, raMMa-u3iaydeHue saep, (PU3NYECKUE IMPHUHLMIBI CIIEKTPAIbHOIO
aHaJM3a ¥ paboThI J1a3epa;

* ONIPEICISITh HANMPABICHUE HMHIYKIUM MAarHUTHOTO TIOJS TPOBOJHHUKA C
TOKOM, CUJIbl AMriepa u cuiibl JlopeHna;

e CTPOUTH U300paKEHHE, CO3JaBAEMOE INIOCKUM 3€pKajiOM, TOHKOU JINH30H, U
pPaccUMThIBaTh €0 XapaKTEPUCTUKH;

o IPUMEHATh OCHOBOIIOJIATAIOIINE ACTPOHOMUYECKUE TOHATHS, TEOpUU U
3aKOHBI Ui aHaiu3a W OOBACHEHUS (PU3MYECKHX MPOIIECCOB,
NPOUCXOASIINX B 3BE3/aX, B 3BE3AHBIX CHUCTEMAX, B MEKTaTaKTHUECKON
Cpelie; ABMKEHUSI HEOECHBIX Tell, IBOJIIOLUY 3BE3/1 U BeeneHnHol;

¢ IPOBOJUTH  MCCJEJAOBAHUE 3aBUCUMOCTEH  (PU3MUECKUX BEJIMYUH C
UCTIOJB30BAaHUEM TMPSIMBIX HM3MEPEHUH, MPH OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBaTh pe3yidbTaThl IOIYYCHHOH 3aBUCHUMOCTH
(U3MUEeCKMX BEIMYMH B BHJIE TpaQUKOB C YU4ETOM aOCOJIFOTHBIX
HOTpEeIIHOCTe  M3MEPEeHMH, JenaTh  BBIBOABI MO  pe3ysibTaTaM
UCCIIEIOBaHMS;

¢ IPOBOJIUTH KOCBEHHBIC W3MEPEHUs (PUINYECKUX BEIUYUH, TPHU ITOM
BBIOMpaTh ONMTUMAJIBHBIA METOJ W3MEPEHHs], OLICHWBAaTh a0CONIOTHBIE U
OTHOCHTEJIbHBIE [TOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUI;

* IPOBOJUTH OMBITHl MO MPOBEPKE MPEAJIOKEHHOW TUIIOTE3bl: IUIAHUPOBATH
HKCIEPUMEHT, COOUpaTh HKCIIEPUMEHTAIbHYIO YCTAaHOBKY, aHAIU3UPOBATh
MOJTly4YeHHBbIE Pe3yabTaThl W JeNaTh BBIBOJ O CTaTyce NPEIOKEHHON
TUIOTE3HI;

e OITUCHIBATH METO/IbI [TOJIyUYE€HHUSI HAYYHBIX aCTPOHOMUYECKUX 3HAHUM;

e COOJIO/IATh MpaBUia 0€30MacHOro Tpyda MpHU MPOBEIECHUU HCCIEAOBAHUN B
paMKax  y4yeOHOro  SKCHEpUMEHTa,  NpakTUKymMa ©U  y4eOHO-
VICCIIEIOBATEIIbCKOM M TPOCKTHOM JEATEIIBHOCTH C MCIIOJb30BAHUEM
U3MEPUTETBHBIX YCTPONCTB U 1a0OPATOPHOTO0 000PYI0BAHMS;



epEIIATh PACUETHBIE 3aJa4d C SBHO 3aJaHHOW MW HESBHO 3aJlaHHOM
bu3nuecKoil MOJENbl0: Ha OCHOBAaHMM aHalW3a YCIOBUS BBIOWpATh
dbu3znueckue MOJENH, OTBEYarolye TpPeOOBaHMSIM 3a7auyd, NPUMEHSTh
(dopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH U TMOCTYJAThl (HPU3MUYECKUX TEOPHid
DU WCHOJIb30BAHMM MATEMaTUYECKUX METONOB pELICHMs  3a1ad,
MIPOBOJIMTH PACUETHl HA OCHOBAHUM MUMEIOIIMXCS JTAHHBIX, aHAJTU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATH METOMBI PEUIEHUS C YUYETOM IOJTYyUYECHHBIX
pe3yJIbTaToB;

e peIIaTh KaueCTBEHHBIC 3a/1a4H, TPEOYIOIINE MPUMEHEHHS 3HAaHUIN U3 Pa3HbIX
pa3fenoB Kypca (U3MKM, a TakKe HUHTErpalMd 3HAHUM W3 APYTrUx
NIPEAMETOB €CTECTBEHHO-HAYYHOIO IMKJIA: BBICTPAWBaTh JIOTUYECKYIO
LEMOYKY PacCyKJI€HUI C ONOPOM Ha M3yYEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH
U QU3NYECKUE SIBICHUS;

¢ CNOJB30BATh TEOPETUYECKUE 3HAHMUS JUIsl OOBSICHEHUS OCHOBHBIX
IPUHIIUIIOB PaOOThl U3MEPUTENIBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTHYECKUX MTPOLIECCOB;

e IPUBOJUTH MPUMEPHI BKJIaJa POCCUHUCKUX U 3apYOCKHBIX YUEHBIX -(DU3UKOB
B pa3BUTUE HAYKH, B OOBSICHEHUE IMPOLIECCOB OKPYXAIOIIETO MHUpPA, B
Pa3BUTHE TEXHUKHU U TEXHOJIOTUM;

e AHAJIM3UPOBATHh U OLICHUBAThH MOCJEACTBUS OBITOBOM M MPOU3BOJACTBEHHOU
NESITEIbBHOCTH 4YeJIOBEKa, CBSI3aHHOM ¢ (DU3MUECKUMU MPOLECCaMH, C
NO3ULUK 3KOJOTUYECKON 0€30MaCHOCTH, MPEACTABICHUA O PAlMOHAIIBHOM
IIPUPOJIOIIONIB30BAHUH, A TAKKE PA3yMHOM HCIOJb30BAHUH JIOCTHKECHUM
HAyKM W TEXHOJIOTUM JJIsi JAJbHEMIIEro pa3BUTHS YEIOBEYECKOTO
00111eCTBa;

o IPUMEHSTHh Pa3UYHbIE CHOCOOBI padOThl ¢ MH(OpMaIueld QGU3NIECKOro
COoepKaHUsl C MCIOJb30BAHMEM COBPEMEHHBIX HMH(POPMALMOHHBIX
TE€XHOJIOTUWA, TPH 3TOM HCHOJIb30BATh COBPEMEHHBbIE HH()OPMALMOHHBIE
TEXHOJOTMM JJI TOUCKa, MepepabOTKUM W MpeAbsBICHUS Y4eOHOM u
HAYYHO-TIOMYJISIPHOU MHGOPMAIUH, CTPYKTYPUPOBAHUS U UHTEPIPETALIUN
uHboOpMaIK, TOJYYCHHOW U3 PAa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHANM3UpPOBaTh  MOJy4YaeMyro  HMH(GOpPMAIMl0 U OLEHUBATh €€
JOCTOBEPHOCTh KAaK Ha OCHOBE MMEIOIIMXCS 3HAHWM, TAK U Ha OCHOBE
aHaM3a UICTOYHUKA HHPOPMAIIUK;

e IIPOSIBIIATH OpraHU3alOHHbIE 151 II03HABATEIbHbIE YMEHUS
CaMOCTOSITENIbHOTO ~ IPUOOpPETeHHs] HOBBIX 3HAHMW B Ipolecce
BBITIOJIHEHHUS TPOEKTHBIX U y4eOHO-UCCIIEIOBATENBCKUX padoT;

epaboTarh B TpyNNe C HCIOJHEHUEM pA3JIMYHBIX COLUAIBHBIX PpOJEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAallMOHAIBHO PACHPENEsTh NeATeIbHOCTh



B HECTAHJIAPTHBIX CUTYallUsAX, aJ[EKBAaTHO OLIEHWBATH BKJIAJ KaXKIOTO W3
YYaCTHUKOB TPYIIIHI B PEIICHUE pPacCMaTpUBaeMO POOIEMBI;

¢ IPOSIBIISITH MOTHUBALIMIO K Oyaymield mpodeccHOHaNbHON AEATENbHOCTH MO
CHEIHUATBHOCTAM (PU3UKO-TEXHUUYECKOTO MTPODUIIS.



TEMATHYECKOE IINTAHUPOBAHUE

11 KIIACC
KouunyecTBO 4acoB JJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Konrpoabubie | IlpakTudyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOJANHAMUKA
11 MarnutHoe nose 13 1
1.2 DneKTpOMarHuTHasi MHAYKLIHS 13 1
Wroro mo pazneny 26
Paznen 2. KOJIEBAHUS U BOJIHbBI
2.1 MexaHndeckre KoJieOaHus 8
2.2 DneKTpOMarHuTHbIE KoJieOaHus 15 1
2.3 MexaHuuyecKue 1 3J€KTPOMarHUTHBIE BOJIHBI 10 1
24 OnTuka 25 1
Hroro no paszneny 58

Pasznea 3. OCHOBBI CIIEIIMAJIbHOMU TEOPUM OTHOCHUTEJBHOCTH

3.1

OcHoBrl CTO

3

Hroro no pazneny

3

Pazgen 4. KBAHTOBAS ®PU3UKA

4.1 KopmyckysipHO-BOJTHOBOM JTyalii3m 1
4.2 ®duznka aToma
4.3 ®dusnka aTOMHOTO sI/Ipa ¥ JIEMEHTAPHBIX 1




qaCTul

Wroro mo pazneny 18
Paznen 5. PU3HUYECKHUIN MPAKTUKYM
5.1 OusnuecKuil NpaKTHKyM 9
Wroro mo pazneny 9
Pazgen 6. OBOBIIAIOILIEE IIOBTOPEHUE
CucremaTtu3zanus 1 00001IeHUE TPEIMETHOTO
6.1 COZIep KaHUs M OTBITA JIEITEITLHOCTH, 13
' NpUOOPETEHHOTO NIPU U3YYCHUHU Kypca
¢usuku 10 — 11 kiaccos
Hroro no pazaeny 15
PeszepBHOe Bpemst 9
136

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Tema ypoka

KoanyecTBo 4acoB

Bcero

KonTposbHbie
padoThI

IIpakTnyeckue
padoThI

Jlara
HU3YyYEeHUsS

DJIeKTPOHHbIE
mudposbIe
o0pa3oBaTtejibHbIE

pecypchl

B3aHMOHeﬁCTBH€ IIOCTOSIHHBIX MAaroHuToB
" IPOBOJAHHUKOB C TOKOM. MaruutHoe
nose. ['unore3a Amrmepa

Bexrop MaruntHOM nHAYKImu. IIpuHmn
CyINEPIIO3UIIMY MATHUTHBIX MOJIEH.
JIvHUM MarHUTHOW MHIYKIUU

MarauTtHoe 1mosje MPOBOJHUKA C TOKOM.
OmneIT OpcTena

Cuna Amnepa, €€ HanpaBJIEHUE U MOAYJIb

Permenue 3agau

[IpumeHeHne 3akoHa Amriepa.
DneKTpOu3MepUTENbHbIE TPUOOPHI

Cuna JlopeHua, e€ HanpaBiieHUE U
MOAYJb. JIBUKEHUE 3apsSKEHHON
4aCTULBI B OJHOPOJHOM MarHUTHOM
oJIe

Pemenue 3agau

PaGora cunel JlopeHniia

10.

Pemnrenue 3anau

11.

Mar»auTHoe 10JIe B BEIIECTBE.

Rk




deppoMarHeTuky, napa- u

JAaMarHeTUKU

12. | Pemenue 3ama4 mo reme "MarauTHoe
moJjie"

13. | KoutponpHas pabota 1o Teme
"MaruuTHOE 10Jj¢e"

14. | sIBjeHme 3JIeKTPOMATHUTHOM
UHAYKIMHU. [[OTOK BEKTOpa MarHUTHOM
WHIYKIAH

15. | 9JC unaykuuu

16. | 3aKoH ANEKTPOMATHUTHOW WHIYKIIHH
QDapanes

17.| Ilpasuio Jlenna

18. | Buxpesoe anexkrpuueckoe nosue. Toku
dyko

19. | D9J1C uHAYKIUHN B IBMOKYILIUXCS
MIPOBOIHHUKAX

20. | Pemenune 3amau

21.| WanyktuBHOCTH. KaTymika
WHIYKTUBHOCTH B LIETIA MTOCTOSTHHOTO
TOKa

22.| SBnenme camomHykiuu. DJ1C
CaMOWHIYKITUH

23.| DHeprust MATHUTHOTO TOJISI KATYIIIKH C
TOKOM. DIIEKTPOMAarHUTHOE TI0JIE

24. | Pemenne 3agau

25. | OO0oOmeHre U cucTeMaTU3aIus 3HaHUHA




1o Teme "DyeKTpoauHaMHKa"

26. | KontpomnbHas paboTa 1o Teme
"DJIeKTpOMarHuTHAs UHTYKIUS

27.| KouaebdareanHas cucremMa. CBOOOIHBIE
KoJjiebanus1. ['apMoHndeckue KoaebaHus

28. | Kunemarnueckoe U JUHAMHYECKOE
OIMCaHUE KOJIEOATENbLHBIX IBHKEHUN

29. | DHeprermueckoe onucanue. BeiBog
IUHAMHAYECKOTO OITMCAHUS
TapMOHHYECKHUX KOJIeOaHHI 13 MX
HEPTreTHUYECKOT0 M KHHEMAaTHYECKOTO
OIMCAHUS

30. | Ammiuryna u ¢asa konebaHui

31.| Ilepmon u wacrora xonebanuii. [lepuon
MAaJIBIX CBOOOIHBIX KOIeOaHUH
MaTeMaTH4ecKoro MasTHuka. [lepuon
CBOOOHBIX KOJI€0aHUH NPY>KUHHOTO
MasATHHKA

32.| 3aryxaromue kojeOaHus. BeHYXIeHHbBIE
Kxosebanns. Pesonanc

33.| ABroxonebaHus

34. | Pemenue 3amau

35.| OO0o00uenne u cucTeMaTU3alys 3HAHUI
o TeMme "MexaHunueckue Kojeoanusa"

36. | DJleKTpOMarHUTHBIE KOJIEOAHMSI.
KonebaTenpHbI KOHTYD

37. | dopmymna Tomcona. CBsI3b aMILTUTY BT




3apsa KoHJaeHcaTopa € aMHHHTYHOﬁ
CHJIBI TOKA B KOJIeOaTEILHOM KOHTYpPEC

38.| 3akoH coxpaHEHUs SHEPTHH B UACATHHOM
K0J1e0aTeNbHOM KOHTYpE

39.| 3aryxaromue 3IeKTPOMarHuTHbIE
KoseOaHus. BeiHyX/1eHHbIE
AJIEKTPOMArHUTHBIE KOJICOaAHHS

40. | Ilepemennslii Tok. Pesucrop u
KOHJICHCATOP B IETH IEPEMEHHOTO TOKa

41. | Karymka HHIYKTUBHOCTH B LIETIH
IEPEMEHHOT0 TOKa

42. | 3akon Oma ISl SIEKTPUUECKOH 1enu
NEPEMEHHOT0 TOKa

43. | MOoNHOCTh EPEMEHHOTO TOKA.
AMIUTNTYIHOE U AEMCTBYIOIIEE 3HAUYCHUE
CHJIBI TOKA U HANPSHKEHUS

44.| Pe3oHaHC B 3JIEKTPUUECKOH TEMTH

45. | Pemrenue 3agau

46. | WneanbHbIf TpanchopmaTop.
[TpousBoncTBO, Iepenada U NoTpediieHue
JIIEKTPUYECKON IJHEPTUU

47. | Dxosoruyeckue pucku npu
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTrypa ncnonb3oBaHus
3JIEKTPOIHEPIUU B TIOBCEHEBHOM KU3HU

48. | Pemrenune 3amau

49.| OO6oO0ueHue 1 cucTeMaTu3aus 3HaHUH




1o TeMe "DJIeKTPOMarHuTHbIC

KoseOanus"

50. | KoHuTponpHas pabota 1o Teme
"DneKTpOMarHUTHBIE KOoJIeOaHus "

51. | MexaHuyeckue BOJHBI.
XapaKkTepUCTUKN MEXaHHMYECKUX BOJIH

52.| CBoiicTBa MEXaHHUYECKUX BOJH

53.| 3Byk. XapaKTepUCTUKU 3ByKa

54.| Wudpa3Byk u ynprpassyk. lllymoBoe
3arpsi3HEHUE OKPY)KAIOIIEH Cpe/Ibl

55.| Pemenue 3amau

56. | DnexkTpoMarHUTHBIC BOJIHBL V3myueHue
ANEKTPOMArHUTHBIX BOJTH

57.| DHeprus 3JeKTPOMarHUTHBIX BOJIH.
CBoiicTBa 21IEKTPOMAarHUTHBIX BOJH

58. | IlIkama >eKTPOMAarHUTHBIX BOJIH.
[TpuMeHeHne HIeKTPOMAarHUTHBIX BOJH B
TEXHHUKE U OBITY

59. | IlpuHIMIBI paIuOCBSI3U U TEIEBUICHUSI.
Paaunonokanus. D1eKTpOMarHuTHOE
3arpsi3HEHUE OKPYKAOIIEH CpelIbl

60. | KoHTpoabHas pabora 1o Teme
"KonebGanus u BoIHBI"

61. | Caer. 3aKOH NPAMOIUHEHHOTO
pacrpocTpaHeHHs CBETa

62. | Pemenue 3agau Ha MpUMEHEHHE 3aKOHA

IIPSIMOJIMHENHOIO PaclpoCTpaHEHUsI




CBETa

63. | Orpaxenue cBera. [Inockoe 3epkaio.
Cdepuueckoe 3epkano

64. | IlpenomieHue cBera. AOCOMIOTHBIN U
OTHOCHTEJIbHBIN II0KA3aTellb
npenomienus. [lonHoe BHyTpeHHEE
orpaxkeHue. IIpenenbHbI yroil oJHoro
BHYTPEHHETO OTPaKCHUS

65. | Pemenwue 3agad Ha MPUMEHEHHE 3aKOHOB
OTPaKEHHS U TIPEIIOMIICHHSI CBETa

66. | Xox myueil B mpusme. Jlucnepcus cBera.
CrnoxHblii coctaB 6enoro ceeta. L[er

67.| Jlunzel. DokycHOE paccTOsIHUE U
OIITHUYECKasi CHJIa JIMH3BI

68. | IlocTpoeHue m300pakeHUH B TUH3AX U
UX CUCTEMaX. YBEJIMYECHUE JINH3BI

69. | Pemenue 3agad Ha MOCTPOSHHE
M300paXKeHU, MOJIy4aeMBbIX C IIOMOILBIO
JIVH3

70. | I'ma3 kak onTHYECKas CHCTEMa

71. | Pemenue 3anau. [lpenens
MPUMEHUMOCTH F€OMETPHUUECKOM ONTUKU

72.| CKOpOoCTb CBETa U METOJIbI €€ U3MEPEHUS

73.| Hucnepcus cBeTa

74.| WarepdepeHuus cBera

75.| KorepeHTHbIE HCTOYHUKU. Y CIIOBUS

HaGJIIO,Z[eHI/ISI MaKCMMYMOB U MUHUMYMOB




76.

Pemrenue 3anau

77.| llpumenenue uHTepPEepeHINN

78. | Judpaxus ceeta

79. | JudpaxknuonHas pemérka. Y cioBue
HaOJIIOICHUS TJIaBHBIX MAKCHMYMOB

80. | Pemenue 3amau

81.| Ilomepe4yHOCTb CBETOBBIX BOJIH.
[Tonspusanusa ceera

82.| Pemenue 3amau

83.| CaeTOBBIC SIBICHUS B IPUPOJIC

84.| OO000ueHue u cucTeMaTU3alys 3HAHUI
o Teme "Onrtuka"

85. | KoutponbHas pabota o reme «OnTuka»

86. | I'paHuUIBI IPUMEHUMOCTH KJIACCUYECKOM
MEXaHUKHU. 3aKOHBI 3JIEKTPOJUHAMUKU U
IPUHIUI OTHOCUTENbHOCTH [locTynaTsl
CIEeLUAIBbHON TEOPHH OTHOCUTEIILHOCTH

87.| OTHOCHTENHHOCTH OJIHOBPEMEHHOCTH.
3amMensieHHEe BPEMEHHU M COKpAIeHNE
JUTAHBI

88. | DHeprus u UMITYJIbC PEISITUBACTCKON
YaCTHIIBI
CBs3b Macchl € HEpruel ¥ UMIYyIbCOM
PENATUBUCTCKOM YaCTULBI. DHEPTrUs
MOKOS

89.| T'mmoresa M. Ilnanka o kBaHTax.

doToHBI




90.

DHeprus U UMMyibC poToHa

91.| ®otoaddext. OnbiTer A. I'. CToneToBa.
3akoHsI hoToddexTa

92. | VYpaBHeHue DUHINITEHHA IS
dororddekra. "Kpacnas rpanumna"
dororddekra

93.| Jasnenue cBeta. OnbiTel I1. H. JIeOGenena

94.| BoaHOBBIC cBO¥CTBA YacTHIl BOJHBI 1e
bpovia. /Inuna BosHsl ne bpoins u
pa3Mepsl 001aCcTH JTOKATU3alNUN
JBYDKYIIECHCS YacTUIIBI

95. | KopnyckynspHO-BOJIHOBOM Jyaiu3M

96. | Pemenne pac4€THBIX 3a/1a4

97.| KouTtponpHas paboTa 1o Temam:
"OcnoBsl CTO", "KopmyckymsipHo-
BOJTHOBOM nyanu3m"

98.| OMBITHI O UCCIETOBAHUIO CTPOCHUS
atoMa. [Inanerapnas Mmoaens atoma
Pezepdopna

99.| Ilocrynarsl bopa

100{ Bwunsr cnextpoB. CrieKTp ypoBHEH
SHEPTUU aToMa BOJIOPO/Ia

101| CroHTaHHOE W BRIHYXJICHHOE U3TyUCHUE
ceera Jlazep

102{ Hyxnonnast monens sijpa I'eitizen6epra-

HBaneHko. 3apsa U MacCOBOE YUCIIO
sapa. U3oTonsl. PagnoakTMBHOCTH




103

3aKoH paJiMOaKTUBHOTO pacnaja.
CBolicTBa MOHU3UPYIOIIETO U3TyUCHHUS.
Brnusinue pagnoakTUBHOCTH Ha KUBBIE
opranu3msl. JlozumeTpus

104

DHeprus CBA3M HYKJIOHOB B SiIpe.
Snepusie cunbl. [ledext maccol sapa.
SnepHsie peakiuu. SaepHbie peakTOPHI.
[IpoGnems! ympaBiseMoro
TEPMOSIEPHOTO CUHTE3a. DKOJIOTMUECKHE
aCTIEKThI Pa3BUTHS AJIEPHON YHEPTETUKU

105

MeTo/ibl perucTpaluy U UCClIeI0BaHUS
3JI€MEHTapHbBIX YACTHII.
OyHIaMEHTAIbHBIE B3aUMOJECHCTBUS.
Bapuonbl, ME30HBI U JIENTOHBI.
[Ipencrasnenue o CTaHAapTHON MOJIEIH.
KBapk-ritooHHas MOJEIb aJpOHOB

106

KonTponbnas padota

107

Pu3nYeCcKuil IPAKTUKYM 110 TEME
"HccneqoBaHue MarHUTHOTO TTOJIS
MOCTOSIHHBIX MAarHuToB"

108

@u3NYECKU IPAKTUKYM 110 TEME
"HccnenoBaHue SIBIEHUS
3JEKTPOMArHUTHOM MHAYKIUU"

109

Pu3NYECKUl IPAKTUKYM 110 TEME
"HccnenoBaHue IBIEHUS
CaMOUHIYKIMH"

110

OU3NYECKUN TPAKTUKYM I10 TEME
"N3mepenue neproia CBOOOTHBIX




KOJIeOaHUH HUTSHOTO U TPYKUHHOTO
MAasITHUKOB"

111

PuU3NYECKU IPAKTUKYM 110 TEME
"[Ipeobpa3oBaHme YHEPTUU B
NPY>KUHHOM MasiTHUKE"

112

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue nokasaresns npeaoMIIeHus
crexna”

113

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepeHue pOKyCHOro pacCTOSHUSA
paccenBaronMX JUH3"

114

@uU3NYECKU IPAKTUKYM 110 TEME
"HabOmonenne nudpakmuuu,
UHTEpPEPEHINH U MOJISIpU3aluy cBeTa"

115

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"OnpeneneHue UMITyJIbCa U SHEPTUU
PENATUBUCTCKHUX YacTuUll (110
(dboTorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHI] B MArHUTHOM T110J1¢)"

116

O06o00meHre U CHCTeMaTH3alNs 3HAHUH.
Ponw ¢usuku u actpoHOMUU B
9KOHOMHYECKOH, TEXHOJIOTHUECKOH,
COIMAIBHON M ATUYECKOH cdhepax
JEATEILHOCTH YeIOBEKa

117

O0600611eHre U cucTeMaTU3alns 3HaHUH.
Ponb 1 MecTo pU3MKHM U aCTPOHOMUH B
COBPEMEHHOI HAy4YHOU KapTUHE MHUpPa

118

O0001IeHrEe 1 cUcTeEMaTH3alus 3HAHUI




no teme "Kunemartnka"

119

O0001IeHYE ¥ cCUCTEMATU3alUs 3HAHUI
o teme "Kunemarnka"

120

O060061eHre U cucTeMaTu3alus 3HaHU!
o Teme "Jlunamuka"

121

O00011IeHIE U CUCTEMATH3aIlUs 3HAHUI
no teme "CraTuka TBEp0ro Tesna”

122

O06o011ieHre 1 cucTeMaTu3ays 3HaHuH
110 TeMe "3aKOHBI COXPAaHEHHUS B
MeXaHHKe"

123

O0o001IeHNE U cucTeMaTU3alys 3HAaHUI
110 TeMe "OCHOBBI MOJIEKYJISIPHO-
KMHETUYECKOU Teopun”

124

O0001IeHre 1 cUCTeEMaTH3alus 3HAHUH
o Teme "Tepmonunamuka. TermioBbie
MAaIIuHb"

125

O000111eHIE U CUCTEMATH3aIUs 3HAHUI
1o Teme "ArperatHpie COCTOSIHHS
BemiecTBa. Ma3oBbie Mepexobl"

126

O000111eHIE U CUCTEMATH3aIUs 3HAHUI
1o Teme "DiekTpuyeckoe noJie"

127

O06001IeHre U cHCTeMaTU3alus 3HaHUN
1o Teme "[1oCTOAHHBIN IIeKTPUUECKUI

n

TOK

128

O06o00mieHne 1 cucTeMaTu3ays 3HaHUH
1o TeMe "Toku B pa3InyHbIX cpeaax”

129

O0001IeHYE ¥ cUCTEMAaTU3alus 3HAHUI




no teme "MargutHoe mnose"

130

PesepBHeIit ypok. O000IICHHE 1
CHCTEMATH3alMs 3HAHUI 110 TEME
"DJIeKTpOMarHuTHas UHIyKIUs"

131

PesepBHeIit ypok. O000IICHHE 1
CHCTEMATHU3aLMs 3HAHUH 110 TEME
"Mexannueckue xonedbanus"

132

PesepBubIil ypok. O600611eHIE 1
CUCTEMAaTH3aIMsI 3HAHHUH 110 TeMe
"JJIeKTpOMarHuTHEIE KosieOanms"

133

PesepBHrliit ypok. O60011eHNE 1
cUcTeMaTu3aIys 3HaHUI 110 TEME
"MexaHu4YecKue 1 3JeKTPOMarHUTHbIE
BOJHBI"

134

PesepBHrlit ypok. O60011IeHNE 1
cUcTeMaTu3alus 3HaHUI 10 TeMe
"OnTuka"

135

PesepBHrlit ypok. O60011IeHNE 1
CUCTEeMaTU3alusA 3HAHUH 110 TEME
"KopmyckynsipHO-BOITHOBOU qyann3m"

136

PesepBHrlIit ypok. O6001IeHNE 1
CHCTEMaTHU3allUs 3HAHHI 110 TeMe
"®duszuka aroma"




YYEBHO-METOJINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Msikumes I'. SI. @usuka. 11 knace: yue0. mis o0mieoopa3oBaTebHBIX OpraHu3auii: 0a30BbIi
u yray6ut. yposuu /I'. . Mskumes, b. b. Byxosues, B.M. Hapyrun; nox pen. H. A.

[TappenTneBoit.- 9-e u3a. — M.: [Ipocsemenue, 2021 — (Knaccuueckuii kypce).

METOINYECKHUE MATEPUAJIbBI VIS YYUTEJIA

1. dusmka. Paboune nporpammsl. NpegmeTHan AMHUS yuebHMKOB cepun « Knaccmyeckunin kype».10—11
Knaccol : yueb. nocobue ans obweobpaszosat. opraHmsauuii / A. B. LaTtanuHa. - M. : MNpoceeluLeHue,
2017.

2. Makuwes I'. . dusunka. 11 knacc: y4eb. ana obweobpaszoBaTenbHbIX OpraHM3aLmii: 6a3oBbiv U
yrayén. yposuu /T. A.Makuwes, b. b. byxosues, B.M. YapyruH; nog pea. H. A. NapdeHTbeBol.- 9-
nsg. — M.: MpoceeweHne, 2021 — (Knaccmyeckuii Kypc).

3. A.M. PoimkeBu4. CO0pHUMK 3aaau no ¢usmnke. Mocksa, lpoda, 2005 - 2019 .

4. 10.A. Caypos. ®usuka. MNoypouHble pa3paboTkun. 11 knacc. NMocobue ans obuieobpasoBaTebHbIX
opraHusaumit. basosbiii 1 yraybaeHHbIN ypoBeHb. Mocksa. MpocseuweHme. 2017 T.

5. MapoH A.E., MapoH E.A. OnopHble KOHCNEKTbl U anddepeHUMpoBaHHbIE 33434M

6. C6opHUK 3aaa4 no pusmnke ana 9 — 11 knaccos. Coctasutens IN.H. CtenaHosa. M.: «[lpocBelleHune»,
1996 r.

7. MapoH A.E., MapoH E.A. inaaktnyeckme matepuansl. ®u3smka 11 knacc.

HUP®POBBIE OBPA3OBATEJ/IBHBIE PECYPCbBI U PECYPCBI CETH

MHTEPHET

1 XKusas dumsmka: obyyarowasn nporpamma, http://www.int-edu.ru/soft/fiz.html



http://www.int-edu.ru/soft/fiz.html

2 Ypoku humsmku ¢ ncnonb3oBaHnem MHTepHeTa. http://www.phizinter.chat.ru/

3 dusmka.ru. http://iwww.fizika.ru/

4 dusnka: konnekuus onbiToB. http://experiment.edu.ru/

5.
6
7.
8

9.

dur3unka: anekTpoHHasa Konnekums onblToB. http://www.school.edu.ru/projects/physicexp

KaTanor ccbinok Ha pecypcsl 0 hmsuke hitp://www.ivanovo.ac.ru/phys

BecnnaTtHble obyyatome nporpammbl No usmke http://www.history.ru/freeph.htm

JTabopaTopHble paboTbl No umaunke. BupTyansHble nabopaTopHble
paboTbl. http://phdep.ifmo.ru

AHnMauusa usnyeckux npoueccoB obbsicHeHuaMU. http://physics.nad.ru

10. dusunueckas aHuUmMKnoneaus http://www.elmagn.chalmers.se/%7eigor

11.www . ege .edu.ru — nHopmaunoHHbIM noptan Er3.
12.7 http :// school - collection . edu . ru / - eguHasa konnekumsa LLOPos


http://www.phizinter.chat.ru/
http://www.fizika.ru/
http://experiment.edu.ru/
http://www.school.edu.ru/projects/physicexp
http://www.ivanovo.ac.ru/phys
http://www.history.ru/freeph.htm
http://phdep.ifmo.ru/
http://physics.nad.ru/
http://www.elmagn.chalmers.se/~igor




	C:\Users\Влад\Downloads\11 углубленный 4.doc

		2023-09-01T16:16:11+0300
	Курицына Елена Дмитриевна




