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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke Ha YypOBHE cpeaHero oOiero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE IMOJOXEHUH M TPEOOBAHMM K pPe3ylbTaTaM OCBOECHHS
OCHOBHOM oOpa3oBareiapHON mnporpammel, npenacrtaBieHHsix B ®I'OC COO, a
Takxke ¢ yu€toMm (enepanbHOl paboueill mporpamMMbl BocniuTtanus u KoHmeniuu
npenojaBanus yueOHoro npeamera «Dusnka» B 00pa3oBaTENbHBIX OPraHU3ALUAX
Poccuiickoit  depepanuu,  peaJM3yIOMMUX  OCHOBHbIE  0Opa3oBaTEIbHBIC
IPOrpaMMBl.

[Iporpamma no ¢usuke onpezenser o0A3aTeNbHOE MPEIMETHOE COJIepKaHHE,
YCTAHABIMBAET PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUSI TEM U Pa3/eiioB
y4eOHOTr'0 TMpeaMeTa ¢ y4€TOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOTO MpOIEcca, BO3PACTHBIX OCOOEHHOCTEM  00yyaroluxcs.
[Iporpamma mo ¢usuke Aa€T TpeacTaBlieHUWE O LEJsX, COAEpNKaHUM, OOIen
CTpaTeruu OOy4YeHHUs, BOCIHUTAHMS U PA3BUTHUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro npenmera «dusukay Ha yriayOJaEHHOM YpPOBHE.

N3yuenue kypca ¢Gu3MKd yriayOnEHHOTO YpOBHSI IMO3BOJISIET PEATM30BATh
3a/layu MPO(ECCUOHATILHON OPHUEHTAIMM, HANPABICHO HA CO3/IaHHUE YCIOBUM JUIs
NPOSIBJICHUS CBOMX HHTEJUIEKTYaJIbHBIX M TBOPYECKHX CHOCOOHOCTEH KasKIbIM
oOydJaromumMcsi, KOTOphlE HEOOXOAUMBI IS TNPOAODKEHHs 0Opa3oBaHUs B
opraHuzanusax MnpodhecCUOHANTBHOTO O00pa30BaHUs MO PA3IUYHBIM  (PUBUKO-
TEXHUYECKUM U MH)XCHEPHBIM CHEIUATBHOCTSIM.

B nporpamme mno Qusuke omnpenenstorca IUIAaHUPYEMBbIE pPe3yJbTaThl
OCBOCHUS Kypca (DM3UKH Ha YPOBHE CPEIHETO OOIIEero o0pa3oBaHMs: TUIYHOCTHBIC,
METanpeIMeTHbIE, TMpeaMeTHbie (Ha  yriyOon€éHHoM  ypoBHe).  Hayuno-
METOJOJIOTHYECKOH OCHOBOM A pa3pabOTKM TpeOOBaHMN K JUYHOCTHBIM,
METAnpeIMETHBIM H TPEJAMETHBIM pe3yJbTaTaM OOY4YarolIMXCs, OCBOMBIINX
nporpaMMmy TI0 (¢GU3MKE Ha YpPOBHE CpeaHero oOmiero ooOpa3oBaHHS Ha
yrayOn€HHOM YPOBHE, SIBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOAXO.

[Iporpamma mo Gpu3uKe BKIIOYALT:

IUTAHUPYEMBIE pe3yJbTaThl OCBOEHHUS Kypca (U3UMKM Ha YIIIyOJIEHHOM
YpOBHE, B TOM YHCIIE TTPEIMETHBIE PE3YJIbTATHI IO T0JIaM 00yUYCHHUS;

cojiep;kaHue yuyeOHoro npeamera «Ou3nkay mo rogaM 00y4deHus.

[Iporpamma no (pu3uke HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTENIEH U
MPEAOCTABISIET BO3MOXHOCTH IS  pealiM3alldi  Pa3lIMYHbIX METOJMYECKUX
MOJXO/IOB K TpemnojaBaHui0 (U3uku Ha YrIyOJIEHHOM YpPOBHE TPH YCIOBUHU
coXpaHEeHHs 00s13aTeNIbHOM YacTH COAEPKaHUS Kypca.

du3nka Kak Hayka O HauOosee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KadecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHuM 00 okpyxaroiem Mupe. LlIkonbHbIN Kypc PU3UKHA — CUCTEMOOOPA3yIOLIUI



JUIsl €CTECTBEHHO-HAYYHbBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE IIPOILIECCOB U SBICHMM, M3ydyaeMbIX XUMHUEH, OUOIOTHEH,
dbuszuueckoit reorpadueit U actpoHommueil. Mcrmonb3oBaHME U AKTUBHOE
npUMeHEeHNEe (U3MYECKUX 3HAHUM ONpENeNusIo XapakTep U OypHOE pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIIOTMM B cQepe DSHEpPreTHKH, TPAHCIOPTA, OCBOCHUS
KOCMOCA, TOJIyYEHUsI HOBBIX MATEPHATOB C 3aJaHHBIMH CBOMCTBaMH. M3ydeHue
(U3MKM BHOCHUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa oOydaronierocsi, B OpMUPOBAHUE YMEHUU MPUMEHSITh HAYYHBIN
METO/ TO3HAHUSI TIPU BBIMOJTHEHUH UMU YY€OHBIX UCCIICIOBAaHUMN.

B ocHOBY Kypca (hU3uKH Ha ypOBHE CpeHEr0 0011ero 06pa3oBaHus MOJ0XKEH
pAI Uael, KOTOpbIE MOYKHO PACCMATPUBATh KaK IPUHIUIIBI €T0 MOCTPOEHUSI.

Hoea uyenocmmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCA JIOTUYECKHU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKHU, BKIIOUAET Kak
BOMPOCHI KJIACCUYECKOW, TaK U COBPEMEHHOUN (PU3UKH.

Hoea cenepanuzayuu. B cOOTBETCTBUU C HeW MmaTepual Kypca (GU3HKU
o0ObeMHEH BOKpYr (Quinueckux Teopuid. Beaymum B Kypce sBISeTCS
(dbopMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJie.

Hoea zymanumapuzayuu. EE peanuzanusi TpeAnosaracT MCIOJIb30BaHUE
TYMaHUTApHOTO TOTEHIHaNa (U3NYECKOW HayKH, OCMBICIICHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTHeM OOIIEecCTBa, a TaKXKE C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJIOTMUECKUMHU MPOOIeMaMH.

Hoesa npuknaonoin nanpasnennocmu. Kypc ¢buszuku yromyOonéHHOT0 ypoBHS
IPEANOJIaraeT 3HAKOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKUX
MPUWJIOKEHUN HM3YUYCHHBIX TEOpUHW W 3aKOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOIIMX MPEICTABICHUA M COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, H
TEXHOJIOTHU.

Hoea 3xonocuzayuu peanu3yercsi MNOCPEICTBOM BBEICHUS 3JIEMEHTOB
COJEP)KaHUs, IMOCBSIIEHHBIX S3KOJOTHYECKHUM IMpobsieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHH, a TaKXkKe OO0CYXKICHHS
po6JieM palMOHATIBHOTO MPUPOIOIOIB30BaHUS U SKOJIOIMYECKOM 0€30MacHOCTH.

OcBoeHue coaepkaHusl MPOrpaMMbl MO (GU3MKE JOHKHO ObITh OCTPOEHO Ha
MPUHIMIAX CUCTEeMHO-ACSATEILHOCTHOTO moaxoAa. Jius ¢usuku peamuzarus dTHX
MPUHIIMIIOB 0a3UpPyeTCs Ha UCIOJIB30BAHUHM CAMOCTOSATEIIBHOIO SKCIIEPUMEHTA KaK
MTOCTOSTHHO JIeHcTBYyromero ¢akropa ydeOHoro mpomecca. s yriayOméHHOTro
YPOBH — OTO CHUCTEMA CAMOCTOATENIBHOIO YYEHMYECKOTO JKCIEPUMEHTA,
BKJIIOYAIOIIETO (POHTAILHBIE YYEHUYECKHE OIbITHI NP H3YYEHUU HOBOTO
Marepuana, J1abopaTtopHbie paboThl U pabOThl MpakTUKyMa. [Ipu 3TOM BO3MOMKHBI
IBa crocoba peanu3zanuu (U3MYECKOrO0 TMpakTUkymMa. B mepBoMm ciydae



MpakTUKyM npoBoautcs naubo B koHEe 10 u 11 xnaccos, 1100 mociie nepBoro u
BTOPOr0 TOJYTOAMM B KaXIOM M3 3THX KiaccoB. Bropoil cmoco6 — 3To
uHTerpanusi paboT MpakTUKyMa B CHUCTEMY Ja0OpaTOpHBIX paboOT, KOTOpPHIE
MPOBOMSITCS B mpoliecce uzyudeHus pazzgena (temsl). [Ipu stom mon paboramu
MPaKTUKyMa TTOHUMAETCS CaMOCTOSITENIbHOE HCCIEJOBaHUE, KOTOPOE MPOBOIUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BUAa O€3 MOIIAaroBoi HHCTPYKIIUH.

B mporpamme mo (Qusnke cucreMa YYEHHUYECKOrO OSKCIIEPUMEHTA,
71a00paToOpHBIX pabOT M MpaKTHUKyMa MpeACTaBieHa €AUHBIM IepeuHeM. Brioop
TEMATUKU IS OTUX BUIOB YYCHHUYECKHX IMPAKTHUYECKHX Pa0OT OCYIIECTBIISCTCS
y4aCTHHKaMU 00pa3oBaTeNIbHOIO MPoLiecca UCXOS U3 OCOOCHHOCTEN MOYPOUYHOTrO
IUIAHUPOBAHUA W OCHameHus kabuHeta ¢usuku. [lpu sTOoM obecrmeunBaeTcs
OBJIaJICHNE OOYYalONUMHUCS YMCHHSMHU IPOBOJUTH TMPSMBIE W KOCBCHHBIC
U3MEPECHUS, MCCIEIOBAaHUS 3aBUCUMOCTEN (PUBMYECKUX BEJIUYUH U TOCTAHOBKY
OTIBITOB T10 MTPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bonpiioe BHMMaHHWE YIEAAETCS PEIICHUIO PAcYE€THBIX M KayeCTBEHHBIX
3amad. [Ipu 3TOM JU1s pacu€THBIX 3a]la4 MPUOPUTETOM SIBJISIOTCS 3a7a4M C SIBHO
3a/ITaHHOW W HESBHO 3aJIaHHOW (DU3NYECKOU MOJIENbI0, TTO3BOJISIONINE TTPUMEHSTh
U3Y4YEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHM KaK W3 OJIHOTO paszjeia Kypca, Tak Hu
UHTETpUPYs MPUMEHEHNE 3HAHUM U3 pa3HbIX pa3fenoB. [ kauecTBEHHBIX 3a7a4
OPUOPUTETOM SIBIISIIOTCS  3aJjaHUsl Ha OOBSICHEHHE/NpelcKa3aHue MPOTEKAHUS
(bu3nuecKuX SBICHUI U MPOILIECCOB B OKPY’KAIOIIEH >KU3HU, TpeOyrolue BrIOOpa
buznueckoi MOACNHU JUIsl CUTYalluy MTPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsMu DPIOC COO k wmaTepuanabHO-
TEXHUYECKOMY OOECIIeUYeHHUI0 ydeOHOro mporecca Kypc (U3UKH yriayOJEHHOTO
YPOBHSI Ha YPOBHE CPEHETO 00IIero 00pa3oBaHus JHOHKEH U3y4YaThCsl B YCIOBUAX
npeaMeTHOTo KabwHeTa. B kabuHeTe (U3MKM JOJDKHO OBITh HEOOXOJAMMOE
nabopaTopHoe OOOpYAOBAaHHE JJIs BBINOJTHEHHUS YKa3aHHBIX B Iporpamme II0
bu3MKe YYEHHYECKUX OIBITOB, JA0OPATOPHBIX pabOT W paboT MpaKTUKyMa, a
TaK)Ke JEMOHCTPAIIMOHHOE 000pYyI0BaHUE.

JlemoHCTpanmoHHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBHHM C
OPUHIIMIIOM MUHUMAJIBHOM JOCTAaTOYHOCTH W OOECIEYMBACT MOCTAHOBKY
MEPEUUCTICHHBIX B TMporpaMMe N0 (U3HKE KIIOYEBBIX JIEMOHCTpAIuil s
WCCJICIOBAaHUS  W3Y4YaeMbIX SIBJICHUH ©  TPOLECCOB, OMIHUPUYECKUX |
byHIaMEeHTaTbHBIX 3aKOHOB, HX TEXHHYECKUX MPUMEHCHU.

JlabGopatopHoe oOoOpymoBaHWE [JI1 YYCHUYECKUX MPAKTUYECKUX padoT
dbopMupyeTcst B BUIE TEMaTHYECKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuéTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydalmwuxcs. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO OOOPYIOBAaHUS JOKHBI OBITH TOCTPOCHHI HAa KOMIUIEKCHOM



MCIIOJIb30BAaHUU AHAJIOTOBBIX U LU(POBBIX MPHOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEBHBIX CUCTEM B BUJIE HU(POBBIX JaOOpaTOPUH.

OCHOBHBIMM LIEJISIMHU U3y4€HUS (PU3UKH B 00LIEM 00pa30BaHUU ABIISAIOTCS:

(opMHUpOBaHUE HHTEpECa U CTPEMIICHHS OOydaromMxcs K HaydyHOMY
U3YYEHUIO TPUPOABI, pa3BUTHE HUX MHTEIUIEKTyaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUNA O HAyYHOM METOJE MO3HaHUA U (popMuUpoBaHHE
MCCJIEeI0BATEIBCKOIO OTHOLIEHHUS K OKPY/KAIOUIUM SIBICHUSIM;

(dopMHUpOBaHUE HAYYHOTO MUPOBO33PEHHUS KAK pe3yibTaTa M3yUYEHHS OCHOB
CTpOEHUSI MaTepUH U PyHIAMEHTAJIbHBIX 3aKOHOB (PU3UKH;

(dopMUpoBaHUE YMEHUN OOBICHATH ABJICHUS C UCIOIb30BAaHUEM (PU3UUYECKUX
3HAHUM U Hay4YHBIX JI0KA3aTEJIbCTB;

dbopMHUpOBaHUE TPENCTABICHUNA O poiu (QU3MKU [ PAa3BUTUS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHUH;

pa3BUTHE npe/ICTaBIeHUIN 0 BO3MOXHBIX  cdepax Oynyiein
npodeccuoHaIbHOM NIeITENbHOCTH, CBSI3aHHBIX C (U3UKOH, TOJArOTOBKA K
JanbHeleMy oOy4eHHIO B ’TOM HaNpaBICHUU.

JlocTkeHue 3TUX 1efei 00ecreurnBaeTcs peleHneM CIIeAyIoluX 3a1ad B
npolecce u3ydeHus Kypca (U3UKU Ha YPOBHE CpeTHEro 00111ero oopa3oBaHus:

NpUOOpETeHNE CUCTEMBI 3HAHHK 00 OO0HUX (HU3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUSX,  BKIIOYas  MEXaHUKY,  MOJEKYJSIpHY0O  (U3HKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U AJIE€MEHTHI aCTPOPU3UKH;

dbopMHUpOBaHUE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS I O0BICHEHUS
buznueckux SBICHUNA B TPUPOAEC W IS TNPUHATUS TPAKTHUECKUX PEUICHUN B
IMOBCEIHEBHOM »KU3HHU,

OCBOCHHME CIIOCOOOB pEIICHHUS pa3IUYHBIX 3a7Ja4 C SBHO 3aJaHHOM
¢uznueckor MoIenblo, 3a/ay, MOAPa3yMEBAIOIIMX CAMOCTOSATEIHFHOE CO3/IaHUe
¢usnyeckoll MojenM, aaeKBaTHOM YCIOBUSAM 3aJadd, B TOM 4YHCIE 3aj]ad
MHKXEHEPHOI'O XapaKTepa,;

NOHMMaHuE (PU3NYECKUX OCHOB U MPUHIUIOB JEHCTBUS TEXHHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPENY;

OBJIAJICHUE METOJaMHU CaMOCTOSITEJIBHOIO IUIAHWPOBAaHUS M IPOBEICHHUS
(GU3NYEeCKNX OSKCIEPUMEHTOB, aHalIM3a M HUHTEpOpeTanudl  HHPOpMAIHH,
OIpEJENIEHHS] TOCTOBEPHOCTH MOJYYEHHOI'O PE3yNIbTaTa;

CO3/IaHUE YCJIOBUM JUISI Pa3BUTHUA YMEHUW NPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOM JAEATENBHOCTH;

pa3BUTHE HHTEpeca K chepam npodeccruoHaNIbHON ASSITETbHOCTH, CBSI3aHHON
¢ (hU3UKOM.



B coorBerctBun ¢ TtpeboBanusiMu PI'OC COO yrinyOn€HHBI YpPOBEHb
u3ydeHus yueOHoro mnpenmera «®Dusmka» HAa ypOBHE CpeaHETo O00IIero
oOpa3zoBaHus BbIOMpaeTcss OOYyYarOIIMMUCH, IUIAHUPYIOIIUMU TPOJOIKEHHE
o0pa3oBaHus M0 CHEHUATBHOCTIM (PU3HKO-TEXHUYECKOTO MPOPHIIA.

Ha u3yuenue ¢usuku (yriyOn€HHbIA ypOBEHb) HA YPOBHE CPEIHETO OOILETo
obOpazoBanus orBoautcs 340 gacos: B 10 kinacce — 170 yacoB (5 4yacoB B HEJETIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJIEIIO).

[Ipennaraemerii B mporpamMme mo (¢GU3MKE TMepeueHb JIabopaTOpHBIX U
NpakKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JeJaeT BHIOOD
NPOBEACHUS JIA0OPATOPHBIX pabOT W OMBITOB C YYETOM HMHIUBUAYATBHBIX
OCOOCHHOCTEH 00yYarOIINXCS.



COIAEPKXAHUE OBYYEHUA

11 KJIACC

Paznen 4. JinekrpoauHaMuKka.

Tema 4. Maznummnoe noe.

B3anmopelicTBue TIOCTOSIHHBIX MArHUTOB M IMPOBOJHUKOB C  TOKOM.
MarautHoe mone. Bextop MarHutHOM uHHAaykuuu. [Ipunuun cynepno3unuu
MAarHUTHBIX MOJIEN. JIMNHUKM MarHUTHOW UHIYKIHH.

MarnutHoe ToJie MPOBOJAHUKA ¢ TOKOM (TPSIMOTO MPOBOJIHUKA, KATYIIKH U
Kpyrosoro Butka). OneIT Opcrena.

Cuna AMnepa, €€ HanpaBJICHUE U MOJYJIb.

Cuna Jlopenua, e€ HanpaBiI€HUE U MOJYJb. [JBHKEHHUE 3apsIKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenta.

MaruauTHoe 1nose B Beuiectse. DeppoMarHeTUky, napa- U TMaMarHeTUKHU.

TexHuueckue YyCTpOWCTBA M TEXHOJIOTMYECKHE TMPOIECChl: MPUMEHEHHUE

MOCTOSIHHBIX MarHMTOB, 3JIEKTPOMAarHUTOB, TECTeP-MYJIbTUMETD,
ANEKTPOABUTATENb SIKOOU, YCKOPUTENIN 3JI€MEHTAPHBIX YaCTHII.
Jemoncmpayuu.

Kapruna  nuHMA  WMHAYKOMM ~ MarHATHOrO — MOJSL  IMOJOCOBOTO  H
M0JIKOBOOOPA3HOTO MOCTOSTHHBIX MarHUTOB.

Kapruna 1MHMII MarHUTHON MHAYKIMH MOJI JJIMHHOTO MPSIMOr0 TPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJHUKA, KATYIIKU C TOKOM.

B3aumonericTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HenictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

HaGmronenne nBr>KeHHsI My4YKa JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIMI JNEUCTBUS 3JIEKTPOU3MEPUTEIILHOIO npubopa
MAarHUTOSJIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJISI HOCTOSIHHBIX MarHUTOB.

HccnenoBanne cBOWCTB eppOMArHETUKOB.

HccnenoBanne AeiCTBUS NOCTOSIHHOIO MarHUTa HA PAMKY C TOKOM.

N3mepenue cunbl Ammepa.

N3ydeHne 3aBUCUMOCTH CUJTbI AMIIepa OT CUJIbI TOKA.

Ornpenenenne MarHUTHOM MHJIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIepa.

Tema 5. Inekmpomaznumnan uHOYKYuUA.



SIBiieHne  BJIEKTPOMAarHUTHOM UHAYKUMU. IloTOK BEekTOpa MarHUTHOMN
naaykmuu. OJ1C uHAyKnuM. 3aKOoH JJIEKTPOMAarHUTHOM uHAykKuuu Papazes.
Buxpesoe anexkrpuyeckoe nose. Toxku Dyko.

OJC mHAyKUMH B NPOBOJHUKE, NBUXKYIIEMCS B OJHOPOJHOM MAarHUTHOM
ToJIE.

ITpasuno Jlenua.

NunyktuBHOCTh. Karymika HWHAYKTMBHOCTH B LENM IOCTOSHHOIO TOKAa.
SBnenne camonHaykuu. J/JC caMOMHIYKIIMH.

OHeprusi MAarHUTHOTO TOJISL KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTpOMCTBA M TEXHOJOTMYECKHUE IPOLECCH: HHIYKLIMOHHAs
neYyb, COJIECHOMU, 3alUTa OT dJEKTPU3ALUU TEN MPU JIBU)KEHUU B MATHUTHOM I10JIE
3emuu.

Jemoncmpayuu.

HaGmronenue siBieHUs 3JI€KTPOMAarHUTHOW MHTYKIIUU.

UccnenoBanne 3aBucumoct IDJIC HMHAYKUUMH OT CKOPOCTH HM3MEHEHUS
MAarHUTHOTO MOTOKA.

[IpaBuiio Jlenua.

[Tamenne MarauTa B aJIOMHHUEBOM (MEeIHON) TpyOe.

SIBneHre caMOMHIYKIIUU.

UccnenoBanne 3aBucumoctd J/IC caMOMHAYKIMU OT CKOPOCTH WU3MEHEHUS
CUJIBbI TOKA B LEIH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Onpenenenue MHAYKIMY BUXPEBOTO MArHUTHOT'O MOJIS.

UccnenoBanue siBIEHUS CAMOUHAYKIUU.

COopka MoIeNH AIEKTPOMAarHUTHOTO TeHepaTopa.

Pasnen S. Kone0anusi M BOJIHBI.

Tema 1. Mexanuueckue Ko1edanus.

KonebatenbHas cuctema. CBoOOIHBIE KOJIEOAHUS.

I'apmoHnyeckue koneOanus. KnHemarnueckoe W TUHAMHUYECKOE ONMCAHHE.
DHepreTHyecKoe ONMCAaHUE (3aKOH COXPAaHEHHs MEXaHWUYECKOU 3Heprumn). BeiBoj
JUHAMUYECKOTO ONMMCAHMS TAPMOHUYECKUX KOJIEOAHUH U3 UX SHEPreTHYECKOro M
KMHEMAaTHYECKOTO OITMCAHUS.

Amvmntyna u (dasza kosneOanuid. CBsi3b aMIUIUTYJbl KOJ€OAHUN HCXOIHOU
BEJIMYMHBI C aMIUIUTYIaMU Kosie0aHuil €€ CKOPOCTH U YCKOPEHHUSI.

[lepuon m wacrora koneOanumii. [lepwon Manbix CBOOOAHBIX KOJeOaHMIA
MaTeMaTU4eckoro MastHuka. llepmon cBOOOIHBIX KOJE€OAHUN MPYKUHHOTO
MasiTHUKA.



[TonsTue o 3aryxatouux KoneOanusx. BoiHyXkaeHHbIEe KoeOanus. Pesonanc.
Pe3onancHasg kpuBasd. BimsgHue 3aryXaHus Ha BUJ PE30HAHCHOW KPHUBOM.
ABTOKONEOAHMS.

TexHuueckne ycTpoMCTBa M TEXHOJOTHYECKUE MPOLECCHl: METPOHOM, Yachl,
KaueJu, My3blKaJIbHble HHCTPYMEHTBI, ceiicmorpad.

Jemoncmpayuu.

3anuch KoJe0aTeNbHOrO IBUKEHHUS.

HaGmonenre HE3aBUCHMOCTH NIEPUOJA MANIbIX KOJeOaHUl rpy3a Ha HUTH OT
aMILTUTY/BIL.

HccnenoBanue 3aTyXaromux KoieOaHui U 3aBUCUMOCTH MEPUO/1a CBOOOIHBIX
KoJIeOaHUN OT COMPOTHUBIICHHUS.

UccnenoBanne kosiebaHMM TIpy3a Ha MACCUBHOM MpYXHHE C IEJIbIO
(dbopMUpoBaHUs NPeICTaBICHUNA 00 U1eaTbHON MOJIETN PYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHHUs SHEPIHH MPU KOJEOAHUIX Ipy3a Ha MPYKUHE.

HccnenoBanne BoIHYKICHHBIX KOJIEOaHUM.

HaGmonenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

W3mepenue mnepuoaa CBOOOIHBIX KOJEOAHUN HUTSHOTO M MPYKHUHHOTO
MasTHUKOB.

N3yuyenue 3aKOHOB JBMKEHUS Tela B X0/€ KoJIeOaHUM Ha YIIPYTroM IMOJABECE.

N3ydeHne nBUKEHUSI HUTSIHOTO MasiTHUKA.

[IpeoGpazoBanue SHEPTUHU B IPYKMHHOM MAasITHHUKE.

HccnenoBanue yObIBaHUS aMIUTUTYbI 3aTYXaIOMUX KOJIeOaHUH.

HccnenoBanne BRIHYKISHHBIX KOJICOAHU.

Tema 2. InekmpomazHumHusle KonedAHUs.

Konebarenbupiit koHTyp. CBOOOAHBIE AIIEKTPOMArHUTHBIE KOJEOAHHS B
uacealbHOM KoJiebaTenbHOM KOHType. Dopmyna Tomcona. CBs3b aMILTUTY/IBI
3apsifia KOHJEHCATOpa ¢ aMIUIUTY 10 CUJIbI TOKa B KOJIeOaTeIbHOM KOHTYpE.

3aKOH COXPaHEHUs PHEPTUH B UCATbHOM K0JIeOaTeIbHOM KOHTYpE.

3aryxaromue AJEKTPOMATrHUTHBIE KoseOaHwms. Briny)/1€HHBIE
AIEKTPOMArHUTHBIC KOJIeOaHMs.

[lepeMennbli TOK. MOIIHOCTP NEPEMEHHOrO0 TOKAa. AMIUIMTYIHOE U
NEUCTBYIOIIEE 3HAYEHHWE CUJIBI TOKAa M HANpsDKEHUs MpU pa3uyHON ¢dopme
3aBUCHMOCTH IIEPEMEHHOTO TOKA OT BPEMEHH.

CunHycouJianbHbli TIEPEMEHHBIA TOK. Pe3uCTOp, KOHJEHCATOp M KaTyllIKa
WHIYKTUBHOCTH B LIENIM CUHYCOMJAJIBHOIO NEPEMEHHOIO TOKAa. PEe30HAaHC TOKOB.
Pe3onaHC HanpsKeHUN.

WNneanvubiit  Tpanchopmatop. IlpousBonactBo, mnepegaya u mnotpedieHUe
AIEKTPUYECKOU SHEPTUMU.



OKOJIOTUYECKHE PHUCKH IIPpU IPOU3BOJACTBE JJIEKTpodHepruu. KynbTypa
HCIIOJIb30BAHUS YIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHudyeckne yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: AJIEKTPUUECKUN
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, JIMHUU AJIEKTPONEPEay.

Jemoncmpayuu.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

3aBUCUMOCTb YaCTOThl CBOOOAHBIX KOJIEOAHUI OT UHAYKTUBHOCTU U EMKOCTH
KOHTYpa.

OcuumiorpaMMbl JIEKTPOMAarHUTHBIX KOJIEOaHUIA.

['eneparop He3aTyxaroOUMX 3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Mopenb 3JIEKTPOMarHuTHOrO TeHEPATopa.

BoiHyX1IeHHbIE CUHYCOUAAIbHbIE KOJIEOaHUs.

Pe3uctop, karymka MHAYKTUBHOCTH M KOHJIEHCATOp B IEMH MEPEMEHHOTrO
TOKaA.

Pe3sonanc mnpum mocnenoBaTeNbHOM COEAMHEHUM PE3UCTOpA, KaTYIIKU
UHAYKTUBHOCTH M KOHJIEHCATOPA.

YcTpoicTBO U NPpUHIIMI IeUCTBUS TpaHChopmaTopa.

Mogenb JIMHUY 3JIEKTPONEPEIaUn.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3yuenue tpanchopmaropa.

HccnenoBanne nepeMEHHOIO TOKA 4e€pe3 IMOCIEAOBATENBHO COCAVMHEHHBIE
KOHJECHCATOP, KaTyLIKY U PE3UCTOP.

Habmronenue 21eKTpOMarHuTHOTO pe30HaHca.

Hccnenoanue paboThl HCTOYHUKOB CBETA B LIETIN IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoMazZHUNHbIE 60JIHbL.

MexaHu4ecKkue BOJHBI, YCJIOBHS HUX pacnpocTpaHeHus. llomepeunsle wu
POJOJIbHBIE BOJIHBL. llepnosn, CKOpOCTh pacHpOCTpaHEHHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMUYECKHUX BOJIH: OTpaXCHHE, NpeIOMIICHHE, HUHTepPEpeHLUs U
TudpaKIus.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

[IIymoBOE€ 3arpsA3HEHHE OKPYKAIOILIEH CPEbI.

DONEeKTPOMAarHUTHBIE BOJHBL. Y CIOBUS U3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHast opueHTanMs BEKTOPOB B 3JIEKTPOMArHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJIH:  OTPAXXEHUE,  IPEIOMIICHHE,
NoJIsipU3alysl, UHTeppepeHus u 1udpaxuus.

[IIkana 3J€KTPOMarHUTHBIX BOJH. [[puMeHeHue 3IeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMIBEI paguOCBsI3H U TeleBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH CPEIbI.



TexHuueckne yCTpOHMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHbBIC
MHCTPYMEHTBI, pajap, paaJuonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neus,
YJIBTPa3BYKOBas IUArHOCTUKA B TEXHUKE U MEIUIMHE.

Jemoncmpayuu.

O6pazoBaHue U paclpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

3aBUCHUMOCTD JJIMHBI BOJTHBI OT YACTOTHI KOJICOAHUH.

HaGmronenue orpakeHus U MpesioMIICHUS MEXaHUYECKUX BOJIH.

HaGmonenue natepdepeHuu u 1upakiiu MEXaHUMIECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CgolicTBa yJIbTpa3ByKa U €ro IPUMEHEHUE.

HaGmtonenne cBsi3M TPOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIMTYJIOH H
4aCTOTOU KOJIeOaHU.

UccnenoBanue CBOWMCTB  DJIEKTPOMArHUTHBIX  BOJIH: OTpakeHHUE,
pesIoMJICHHE, MOoJsIpu3alus, 1udpakius, nHTepdepeHIIus.

O6HapyxeHne HHOPAKPACHOTO U yIBTPaPUOIETOBOTO U3TYICHUH.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

N3ydenne napaMeTpoB 3ByKOBOW BOJIHBI.

N3yuenne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMonMHEHOE pacnpoCTpaHEHHUE CBETa B OJHOPOIHOM cpene. Jlyd cBera.
To4euHbI HCTOYHUK CBETA.

OtpaxxeHue cBeta. 3aKOHBI oTpaxeHHUs: cBeTa. [locTtpoenue n3o0paxkeHui B
riockoM 3epkaiie. Cdepudeckue 3epkaia.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCOTIOTHBIN MOKa3aTENb
npenoMiieHusl. OTHOCUTENbHBIN MOKa3aTeNb npeaoMiieHus. [[oCcTOSHCTBO YaCTOTHI
CBETa M COOTHOUIIEHWE JIJIMH BOJH MpHU IEPEX0€ MOHOXPOMATUUYECKOTO CBETA
yepes rpaHully pa3jielia IByX ONTUYECKUX CPEX.

Xon nyueir B mpusme. lucnepcus cBera. CI0XKHBIA COCTaB OE€JIOro CBETA.
[IBer.

[Tonnoe BHyTpeHHee oTpaxeHue. lIpenenpHblid yroyl MoJHOro BHYTPEHHETO
OTPAXKEHUS.

ColOuparompe # pacceWBaromue JuH3bBL. ToHKas JwmH3a. DokycHoe
pacCcTosiHUE M ONTHUYECKas CUJla TOHKOM JMH3bL. 3aBHCUMOCTH (POKYCHOTO
PACCTOSIHHSI TOHKOW C(HEpUYeCcKOW JTUH3BI OT €€ TeOMETPHUH W OTHOCHUTEIHHOTO
[OKa3aTess MPEJIOMIICHHUS.

dopmyna TOHKOM JIMH3BL. Y BEJIMYEHHE, JABAEMOE JIMH30M.



Xon Jiyya, MPOLIEANIEr0 JUH3Y NOJ IIPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOMU
ontuyeckoi ocu. IlocTpoeHne wu300pakeHUl TOYKM U OTpe3Ka NpsMOM B
COOMPAIONINX U PACCEUBAIOIINX JTUH3AX U UX CUCTEMaX.

Onrtuueckue mpubopsl. Paspemiaromniasi crnocodHocTh. ['1a3 Kak onTuyeckas
cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WuTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOmMOIEHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIITMOHHOMN
KapTUHE OT JBYX KOT€PEHTHBIX MCTOYHUKOB. [Ipumepbl Kiaccuueckux
UHTEPPEPEHIIMOHHBIX CXEM.

HNudpakmus cBera. JudpakuuonHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAaKCUMYMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Momapusanus ceera.

TexHuueckue yCTpOMCTBA W TEXHOJIOTMYECKHE TMPOLIECCHI: OYKH, JIyIa,
nepuckor, (oroanmapaT, MUKPOCKOI, MPOSKIIMOHHBIM ammapar, MPOCBETICHHUE
OTITHKH, BOJIOKOHHASI ONTHKA, TU(PPAKIIMOHHAS pEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPA’KEHHUSI CBETA.

HccnenoBanue nperoMieHUs CBETA.

HaGnroneHre moiaHoro BHyTPEHHEro OTpakeHus. Mojienb CBETOBOIA.

HccnenoBanne xoJa CBETOBBIX NIYYKOB 4epe3 IUIOCKOMAPAIIIEIbHYIO
IUTACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB M300payKEHHUM B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOona.

Ha6monenne naTepdepeHinm cBera.

HaGmronenre BETOB TOHKUX IMJIEHOK.

Hab6monenne nudpakimu ceera.

N3yuenue nudpakiinoHHON PEHIETKH.

HabGmonenne nudpakiiioHHOTO CIIEKTpa.

HabGmonenne nucrnepcuu cBera.

HabGmronenne monsipu3anuu cBeTa.

[IpuMeHeHue NONSIPOUIOB JIJISl U3YUEHUS MEXaHUYECKUX HAMPSIKEHUH.

Yuenuueckuii sxcnepumenm, nadvopamopuvie pabomaol, npaKmuKym.

N3mepenune nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne 3aBucMMOCTH (DOKYCHOTO pACCTOSTHMSI OT BelmiecTBa (Ha
puUMepe KUJIKUX JTUH3).

N3mepenune GOKyCHOr0o pacCTOSHUS PACCEUBAIOIINX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IUIOCKOTO 3€pKaia U JIMH3BI.



[Tonyyenue nzoOpaxeHusi B CHCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TeneCKOMMYECKUX CUCTEM.

Ha6monenue nudpakimu, nHTepEpEeHInN 1 MOJIAPU3ALMH CBETA.

N3yuyenue noasipu3alny CBETa, OTPAKEHHOTO OT MOBEPXHOCTH JUAJIECKTPHKA.

N3yuenue nnTepdepeHny Ja3epHOro U3Iy4yeHus Ha IBYyX LIENsX.

HaGmonenue nucnepcum.

HaGmronenue u uccnenopanue qudpakImOHHOTO CIIEKTpA.

HN3mepenne niavHbl CBETOBOU BOJIHBI.

[TonyueHnne criekTpa W3JIY4YEHHUS CBETOAMOJ]A MPU MOMOIIU AUGPAKIIMOHHOM
PELIETKHU.

Pa3zznesn 6. OcHOBBI cIeMAJILHONH TEOPUH OTHOCUTEJIBHOCTH.

['panumel mpUMEHMMOCTH — KJIaccMdeckod — mexaHuku.  [loctymatsl
cHenuanbHOW TEOPUH OTHOCUTENBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBai.  [IpeobGpa3zoBanus  JlopeHia.
VYcnoBue mnpudMHHOCTH. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeJjIeHHe
BPEMEHH M COKPAIIICHHUE JJINHBI.

DHEprus U UMNYJIbC PEISITUBUCTCKOW YACTHUIIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIbCOM PEJIITUBUCTCKOM YaCTHUIIBI. DHEPrus
MIOKOSI.

TexHuueckne YCTpONCTBA M TEXHOJOTMYECKHE IIPOLIECCHI: CIyTHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3aPSKEHHBIX YaCTHL.

VYyeHnueckuit IKCIIepUMEHT, JIa00paTOpHbIE PabOThI, MPAKTUKYM.

Onpenenenue UMIyJIbCa W DHEPIUM  PEIATHBUCTCKUX d4acThll (IO
doTorpadusiM TPeKOB 3apsHKEHHBIX YaCTUI] B MATHUTHOM TI0JIE).

Pa3nen 7. KBanTtoBasi pusuka.

Tema 1. KopnyckyaapHno-6011060i1 oyaausm.

PaBHOBecHOE TeruiOBOE M3NydeHHE (M3IIydeHHe aOCONMIOTHO YEPHOTrO Tena).
3akoH cMeulenust Buna. I'unore3a [lnanka o kBaHTax.

®oTOoHBI. DHEPTHUS U UMITYJbC (POTOHA.

doroaddext. Onwitel A. I'. Cronerosa. 3akonsl ¢oTodddekra. YpaBHeHue
OunmreitHa 1ig poroaddexra. «Kpacnas rpanuma» hotodrddexra.

JlaBnenne cBeta (B YACTHOCTH, JaBJICHHE CBeTa Ha aOCONIOTHO
MOTJIONIAIONIYI0 W a0COJIOTHO OTpa)karoulyro mnoBepxHocTh). OmbiTel I1. H.
JleGenena.

BosiHOBBIE cBOMicTBA yacTul. Bomusl ne bpoins. Jlnuna BonHbl ne bpoiis u
pasMepbl 00NacTH JIOKAIM3AIMM  JABWXKYIIEHCS dacTulel. KoprmyckymsipHO-
BOJTHOBOM Ayanu3M. Jludpakius 37eKTPOHOB HAa KpUCTAILIAX.

Cnemuduka uzmepenuid B Mukpomupe. COOTHOIIEHUST HEONpeaeIEHHOCTEN
I'efizenOepra.



TexHuyeckue yCTpPOWCTBA M TEXHOJIOIMYECKUE IIPOLIECCHI: CIEKTPOMETP,
(dotosnemMeHT, (OTOJATUMK, TYHHEJIbHBIM MHUKPOCKON, COJIHEYHas OaTapes,
CBETOJIUO/.

Jemoncmpayuu.

®dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTUHOM.

Hccnenosanue 3akoHOB BHeHIHEro (GoTo3ddekra.

UccnenoBanne  3aBUCMMOCTH  CONPOTHUBIICHHS  MOJYNPOBOJHUKOB  OT
OCBENIEHHOCTH.

Creroauos.
Conneunas Gartapes.
Yuenuueckuit sxcnepumenm, nadopamopnsie padbomol, NpaKmMuKym.
Uccnenoranue ¢poTopesucropa.
N3mepenue nocrosinaol [Inanka Ha ocHOBe nccnenoBanus ¢hotodddexra.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOJIMO]T OT HAMPSIAKEHUS.
Tema 2. @u3zuxka amoma.
OnbITHl 1O HKCCIIENOBAaHUIO CTPOCHMS aroma. llnaHerapHass Mojzenb atoma
Pezepdopna.
[Toctynarel bopa. U3znydyenue u norjomenue GOTOHOB MPHU MEPEX0/ie aToMa
C OJIHOTO YPOBHS SHEPTUU Ha IPYTOil.
Bunsl ciektpoB. CrieKTp ypOBHEW 3HEpTrUH aToMa BOJOPOA.
CnoHTaHHOE U BBIHYKJIEHHOE M3J1y4eHHe cBeta. Jlazep.
TexHuueckne yYCTPONCTBA U TEXHOJOTHYECKUE IPOLECCHI: CHEKTPAIbHBIN
aHanu3 (CTIEeKTPOCKOIT), J1a3ep, KBAHTOBBIA KOMIBIOTED.
Jemoncmpayuu.
Mognens onsita Pesepdopaa.
HaGmonenne nuHeHYaThIX CIIEKTPOB.
YCTpOMCTBO U IEMCTBUE CYETUYNKA MOHU3UPYIOIIUX YACTHIL.
Onpenenenue JIMHBI BOJIHBI J1a3€pPHOTO U3yYEHHUS.
Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, RPAKMUKYM.
Hab6monenne mMHEHYaToro CreKTpa.
HccnenoBanue crieKTpa pa3pe’KEHHOr0 aTOMapHOTO BOJIOPOJia U U3MEPEHUE
noctosiHHON Punbepra.
Tema 3. Quzuka amomnozo A0pa u 31emMeHmMAapHbIX YACMUY,.
Hyxknonnas mognens snapa IeiizenOepra—lBanenko. 3apsig snpa. MaccoBoe
yucino sapa. M3oronsl.

PannoaktuBHOCTh. Anb(da-pacnaa. DIEKTPOHHBIM W TO3UTPOHHBIN Oerta-
pacnaz. ['amma-uznydeHue.



3aKOH pPAaJAMOAKTUBHOIO pacnana. PaanoakTuBHBIE H30TONBI B IPHUPOJE.
CBolCTBa MOHHU3UPYIOUIETO H3IY4YEHHUs. BiusHHE paJrOaKTMBHOCTHA HA JKHUBBIC
opranu3Msbl. EcrecTBeHHbil (hoH uznydenus. Jlozumerpusi.

DHeprust CBsI3M HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

Snepubie peakuuu. [enenue u cuntes saep. Anepusie peakropsl. [IpoOiaemsl
YIOPABISEMOIO0 TEPMOSIAEPHOIO CHHTE3a. OJKOJIOTMYECKHE AaCIEKThl Pa3BUTHS
SAIEPHON YHEPIETUKHU.

Mertonpl perucTpalyy U UCCIIETOBAHMS DIIEMEHTAPHBIX YaCTHII.

@yHIaMEHTAJIbHBIE B3aUMOACHCTBUS. bapuOHBI, ME30HBI W JENTOHBI.
IIpencraBnenne o CtangapTHOU Monenu. KBapk-rirooHHas MOAENb aAPOHOB.

®usuka 3a npeaenamu CtaHaapTHOW Mojenu. TéMHas martepust U TEMHas
SHEPIHUsl.

EnuncTBO Qusnueckoit KapTUHBI MUpA.

TexHu4eckne yCTpOUCTBA U TEXHOJIOTMYECKHUE MPOLECCHI: T03UMETP, Kamepa
Bunbcona, saepHbli peakTop, TEPMOSJAECPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PEe30HaHCHasi ToMOrpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnsie padbomot, nPAKMUKYM.

HccnenoBanne TpekoB YacTHIL (110 TOTOBBIM (hoTorpadusiM).

HccnenoBanue paguoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3yuyenue nornouieHus: 6eTa-4acTull aTFOMUHUEM.

Pa3znen 8. DiieMeHTbI ACTPOHOMMH U ACTPOPU3HKH.

Ortanbl pa3BUTUs acTpoHOMUH. [IpuKIIaniHOE 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHoMuH. [IpUMEHMMOCTH 3aKOHOB (U3UKUA MJI OOBSICHEHHS TPUPOJIBI
KOCMUYECKUX OOBHEKTOB.

Mertonpsl acTpoHOMHUYECKUX ucciaegoBaHuil. (COBpEMEHHBIE ONTHYECKHUE
TEJIECKOTIBI, PAJIMOTENECKOIBI, BHEATMOC(hEpHAst aCTPOHOMMUSI.

Bun 3Bé3gHoro neba. Co3Be3nus, sipkue 3BE3MbI, IJIAHETHI, UX BUIUMOE
JBUYKECHHE.

ConneuHas cucreMa.

Connne. ConmHeuHnasi akTUBHOCTb. MIcTounuk sHepruu CoJiHIa U 3BE3.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. /lnarpaMma «CIEKTpaIbHbIN KJAacc —
CBETUMOCTB». 3BE3/bl IJIABHOM MOCIEAOBATEIIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» I 3BE3J TIJIAaBHOM IOCIEI0BATEIBHOCTH. BHyTpeHHee CTpoeHHe
3B€37. COBpEMEHHBIE MPEJCTABICHUS O MPOMCXOXKACHUH M 3Botonuu CosHLA U
3BE3/. DTambl )KU3HU 3BE3L.

Muneunsiii [lyTe — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajaKkTHK.



Bcenennas. Pacmiupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus boisbiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoil. Meraranakruka.

Hepeménubie mpoOaeMbl aCTpOHOMUH.

Yuenuueckue naoniooenus.

HaGmonenust 3B€31HOr0 HeOGa HEBOOPYKEHHBIM TJIA30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX MPWIOKEHUM JJIsI OTpe/IeNIeHUsI TTOJIOKEHNS HEOECHBIX 00BEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co03Be3aus CeBEpHOTO MOJyIIapusi U SPKUE
3BE3IBI.

HaGmionenust B Teneckon JIyHbI, TIUIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOIUJICHUH.

Du3YeCKUH NMPAKTHKYM.

Cnoco06b1 n3Mepenus: (U3NYECKUX BEJIMYMH C UCIIOJIH30BAHUEM aHAJIOTOBBIX
U [UGPOBBIX U3MEPUTEIIBHBIX MPUOOPOB U KOMITHIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOGCOTIOTHBIE U OTHOCHUTEIIBHBIC MOTPEITHOCTH U3MEPEHUM (PU3HYECKUX BEITUYHUH.
OruieHka rpaHull] MOrPEITHOCTEMN.

[IpoBeneHne  KOCBEHHBIX U3MEPEHHUM, HCCIEAOBAHWM  3aBUCUMOCTEU
bu3MYeCKUX BEIWYMH, MPOBEpPKa MPEIJIOKEHHBIX TUMOoTe3 (BBIOOpP W3 padoT,
OMMCAaHHBIX B  TEMAaTHYECKHX  pazleliax «YUEHHYECKUUA  IKCIEPUMEHT,
nabopaTopHbie paOOThI, MPAKTHUKYM).

O600maronee MOBTOPEHUE.

OO6o00mIeHne U cucTeMaTH3alus CoJIepKaHUs pa3lie]ioB Kypca «MexaHukay,
«MonexynspHas ¢u3nKa U TEPMOJUHAMUKAY, «INEKTpoauHaMuKay, «Konebanus
U BOJHBI», «OCHOBBI CHEUUAIBHOW TEOPHUH OTHOCHUTEIbHOCTHY, «KBaHTOBas
buzuKay, « IIEMEHTHl aCTPOHOMHUH U aCTPODU3UKH.

Ponsr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJILHOM M THUYECKOU cdepax AesSTEIHLHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
Y aCTPOHOMHH B COBPEMEHHOW HAYYHOW KAPTHHE MHUpPA, 3HAYECHHUE ONMUCATEIIBHOM,
CUCTEMATU3UPYIOICH,  OOBSICHUTENIPHOH W  MPOTHOCTHYECKOW  (DYHKIIHIA
busznueckoi Teopuu, poib GU3NUECKON TEOpUU B (DOPMUPOBAHHUH TTPEICTABICHUN
0 ¢u3HUeCcKOr KapTUHE MHUPA, MECTO (PU3NYECKON KapTUHBI MUpa B OOIIEM PSIy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O ITPUPOLE.

MexnpeaMeTHbIe CBA3H.

N3yuenne kypca ¢usukum yroyonéaHoro ypoBHs B 11 Kkmacce
OCYILIECTBIIAETCS C YUETOM COAEPKATEIBbHBIX MEXIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpa( il ¥ TEXHOJIOTHH.

Meosicnpeomemnoie noHaAmus, C6A3AHHbBIE C U3YUECHUEM MEMOO08 HAYUHO20
no3HanuA: SBICHUE, HAy4YHbIA (akT, rumore3a, (U3MYECKas BEIUYMHA, 3aKOH,



Teopus, HaOIIOJAEHUE, DSKCIEPUMEHT, MOJIECIMPOBAHUE, MOJIENb, H3MEpPEHHUE,
MOTPEIIHOCTU U3MEPEHUN, U3MEPUTEIbHBIE TPUOOPHI, ITUpPOBas T1adopaTopusi.

Mamemamuka: penieHUE CHCTEMbl YpaBHEHUW. TpUTrOHOMETPUYECKUE
(YyHKUUU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKJECTBO. BEKTOpHI M MX MPOEKIHH HAa OCH KOOPJAMHAT, CIOXKEHUE BEKTOPOB.
[IpousBoaHble 3MeMeHTapHBIX (QyHKUUN. [Ipu3Haku noa00HsT TPEYroJIbHUKOB,
ompeiesieHne MIONaau IOCKUX GUryp u oobEmMa Ted.

buonozusa: >nextpuyeckue SBICHUS B JKUBOM MpupoJe, KojeOaTellbHble
JIBUKEHUS B OJKUBOW TMPUPOJE, OHKOJIOTHYECKUE PHUCKM TIPU IPOU3BOJCTBE
ANEKTPOIHEPTUU,  DJIEKTPOMArHUTHOE  3arpsi3HEHHE  OKpY’Kalolled  Cpelibl,
yIAbTPa3ByKOBasi JIMarHOCTHKAa B MEJULIMHE, OINTHUYECKUE SBJICHUS B KUBOU
OpUpOJIE.

Xumusn: CTpoeHUE aTOMOB M MOJIEKYJ, KpUCTAINTMYECKask CTPYKTYpa TBEPBIX
TEJN, MEXaHM3Mbl O0Opa30BaHUS KPUCTAUIMYECKONW pEIIETKH, CIEeKTPaIbHBIH
aHaIM3.

T'eocpaghusa: wmarnuTHBIE TIONIOCA 3€MJIM, 3aJIeKM MArHUTHBIX DY/,
doTochEMKA 3eMHOM MOBEPXHOCTH, cercMorpad.

Texnonocusa: TNPUMEHEHHE TIOCTOSSHHBIX MAarHUTOB, 3JEKTPOMArHUTOB,
ANEKTpoABUTaTeNlb SIKOOU, reHepaTop MEePEMEHHOTO TOKa, MHAYKIIMOHHAs TeYb,
JUHUU 3JEKTpoNepeaay, 31€KTPOABUTaTeNb, paaap, paaHuONPUEMHHK, TEIEBU30P,
anteHHa, TtenedoH, CBYU-meub, ynbTpa3ByKkoBas JIUArHOCTUKA B TEXHUKE,
IIPOEKIIMOHHBIN amnmnapart, BOJIOKOHHAsS ONTHKA, COJHEUHas OaTapesi, CIIyTHHUKOBBIE
NPUEMHUKHY, SII€PHAsI SHEPTETUKA U SKOJIOTMYECKHUE aCIIEKThI €€ pa3BUTHUA.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA I[TPOI' PAMMABI 110 ®U3UKE
HA VYPOBHE CPEJIHEI'O OBHIIEI'O OBPA3OBAHMAJIMHHOCTHBIE
PE3VJIbTATDI

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE Ppe3yJbTAThl OCBOCHUSI Yy4yeOHoro mnpeaMera «Duszukan
JOJKHBI OTPakaTh TOTOBHOCTH U CIIOCOOHOCTH 00YYAIOIINXCSI PYKOBOJACTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM ILIEHHOCTSIM POCCUHUCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMbITA ACATEIBHOCTH B IMPOLECCE peanu3ali OCHOBHBIX HaIlpPaBICHUU
BOCIIUTATEIBLHOMN AEATEIBHOCTH, B TOM YHCJIC B YAaCTH:

TPAKAAHCKOT0 BOCIIUTAHMS:

e COOPMHUPOBAHHOCTH TPAKIAHCKOHN MO3ZUIIMU O0YYAIOIIETOCs KaK aKTUBHOTO
¥ OTBETCTBEHHOTO YJ€Ha POCCUHCKOro 00IIECTBa;

e IPUHSATHE TPATUIMOHHBIX  OOIIEYETOBEYECKUX T'YMAHUCTHYECKHX U
JIEMOKPATUYECKUX [IEHHOCTEM;

e TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTHh B MHTEPECAX I'PAXKIAAHCKOTO
oOmecTBa, y4yacTBOBaTh B CaMOYIpaBICHMHM B 00pa3oBaTebHOU
Opra”Hu3anuy;

e YMEHUE B3aUMOJICMCTBOBATH C COLUAIIBHBIMA MHCTUTYTAMHU B COOTBETCTBUU
¢ UX QYHKIMSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K T'YMAaHUTAapHOU U BOJIOHTEPCKOU AECATEIBHOCTH.

NAaTPHOTUYECKOI0 BOCIIUTAHUSA:

e ChOPMHUPOBAHHOCTH POCCUHCKOM rpakIaHCKOH UJICHTUYHOCTH,
NIaTPUOTU3MA;

¢ [ICHHOCTHOE OTHOLIEHHWE K TOCYAAapCTBEHHBIM CHMBOJIAM, JIOCTUXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

o cC(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHMUS;

¢ CIIOCOOHOCTh OIIEHWBATh CUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHHS,
OPUEHTUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM
YUCJIE B IE€ATEIIBHOCTU YYEHOTO;

e OCO3HAHUE JIMYHOTO BKJIaJ|a B TOCTPOCHUE YCTOWIMBOTO OYIYIIIETO.

3CTETHYECKOI0 BOCIIUTAHUSA:

¢ 3CTETUYECKOE OTHOIIEHWE K MHPY, BKJIOUYAs JCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYIIETO (PU3NYECKOM HayKe.

TPYAOBOI'0 BOCIIUTAHUA:



e UHTEPEC K Pa3IUYHBIM cdepaM NpOoPECCHOHATBHON NeATEIbHOCTH, B TOM
YuClI€ CBSI3aHHBIM C (U3UKOM U TEXHUKOH, YMEHHE COBEpIIaTh
OCO3HAaHHBIN BBIOOP OyaylIel npodeccun U pean30BbIBATH COOCTBEHHbIE
KU3HEHHBIE TIaHBbI;

¢ TOTOBHOCTB U CITIOCOOHOCTh K 00OpPa30BaHUIO U caMOOOpa30BaHUIO B 00JIaCTH
($U3HMKY HA TPOTSKEHUU BCEU HKU3HU.

IKOJIOrH4eCKOro BOCIIUTAHUSA:

e CQOPMUPOBAHHOCTh 3KOJIOTMUECKOM KYJIBTYpbl, OCO3HAaHUE TJI00aJIbHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

e IVIJAHUPOBAHUE U OCYILIECTBICHUE ACUCTBUM B OKPYXXAOUIEH CpeAe Ha
OCHOBE 3HaHUS 1eJIe YCTOMYUBOrO pa3BUTHUS YEJIOBEYECTBA;

e PACHIMPEHUE OMbITa JEATEIbHOCTH 3KOJOTMYECKON HampaBIE€HHOCTH Ha
OCHOBE MMEIOIIMXCA 3HAaHUH Mo (pu3ukKe.

HEHHOCTH HAYYHOI'0 MO3HAHUS:

e COPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKH;

e OCO3HAHUE IIEHHOCTH HAy4YHOW JESITEeNIbHOCTH, TOTOBHOCTH B IIpoliecce
U3ydeHus (U3UKH OCYUIECTBISITh MPOCKTHYIO M HCCIEIOBATEIBCKYIO
NEeSTEbHOCTh UHIMBUYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbHI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHA
ba3oBble Jornueckue AeMcTBUA:
¢ CAMOCTOSITENIEHO  (hopMynHpoBaTH W aKTyaJW3UpoOBaTh  MpoOJeMy,
paccMarpuBaTh €€ BCECTOPOHHE,
o OTIPEJICIIATh TEH JIEATEIBHOCTH, 3aJaBaTh IMMapaMeTpbl M KPUTEPHH HX
TOCTH)KCHUS;
e BBISIBIIATH 3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  PacCMaTPUBAEMBIX
(bU3HUECKUX SABICHUSX;
e pa3pabaThiBaTh IJIAH PEIICHUS MPOOJEMBI ¢ YU4ETOM aHalM3a UMEIOIIHXCS
MaTepHAIbHBIX U HEMAaTePUATBHBIX PECYPCOB;
¢BHOCUTH KOPPEKTHUBBI B  JIEATEILHOCTh, OIICHUBATH COOTBETCTBHE
PE3YNIBTATOB LEJSIM, OIICHUBATH PUCKHU TIOCJIC/ICTBUN JEATEIHHOCTH;
e KOOPIMHUPOBATh W  BBIMOJHATH pabOTy B  YCIOBHUAX peajbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBHS;
e Pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.
Bba3oBble ucciienoBaTe/ibcKue NeiCTBUSA:
e BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KIIOYCBBIMH TOHSATHUSIMH U METOJAMHU
bu3nYeCcCKON HAYKH;



e BIIAJICTh HABBIKAMHU YYCOHO-UCCIIEIOBATEILCKON U IPOSKTHON JCATEITHHOCTH
B 00acTu (hU3UKH, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOWCKY  METOJOB  pemieHus  3a7a4  (PU3WYECKOTO  COJNep KaHws,
MIPUMEHEHUIO Pa3TUYHBIX METOIOB MTO3HAHUS,

e BIIAJICTh BUIAMHU JEATEIBHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUSA, €T0
MUHTEPIIPETAIINH, TPEOOPA30BAHUIO U MPUMEHEHHUIO B PA3TUYHBIX yUCOHBIX
CUTyallusIX, B TOM YHCJIE TPU CO3JaHUU YYCOHBIX MPOCKTOB B 0OOJACTH
buzuky;

 BBISIBIIATh TPUYUHHO-CIICJICTBEHHBIC CBS3W W aKTyaJU3UpOBaTh 3ajauy,
BBIIBUTATh THIOTE3y €€ penieHUs, HaxOAUTh AapryMEHTBl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUH, 3a7aBaTh MapaMeTpPbl U KPUTCPUU
pEIICHHSI;

e AHAJTM3UPOBATh IIOJYyYEHHBIC B XOJ€ pCEHICHUS 3a7aydl Pe3yJbTaThl,
KPUTHYECCKHU OIECHUBATh MX JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHCHHUE B
HOBBIX yCIIOBUSX;

eCTaBUTh W (OPMYJIUPOBATh COOCTBCHHBIC 3ajJaud B 0Opa30BaTEIBHOM
JESATEITBHOCTH, B TOM YHUCJIC MPU U3YYCHUU (DU3UKU;

e 1aBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH MPUOOPETEHHBIN OIBIT;

eyMETh TIEPEHOCUTHh 3HAHUS 1O (U3NKE B MPAKTUYECKYIO 00JIaCTh
KU3ZHEEATEIHbHOCTH;

e YMETh UHTETPUPOBATH 3HAHUA U3 PAa3HBIX IPEIMETHBIX 00JIacTel;

e BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTMHAIBHBIC MOAXOAbI U PEIICHNUS;

e CTAaBUTH NMPOOJIEMBI U 337241, JOIMYCKAIOIINE AIbTEPHATUBHBIE PEIICHUS.

PabGora ¢ undgopmanmeii:

e BIIAJICTh HABBIKAMHM MOJy4YeHUs: UHPOpMaAIUU (PU3NYECKOTO COACpPKAHUS U3
UCTOYHUKOB pa3HBIX THUIIOB, CaMOCTOSTEIIBHO OCYIIECTBISTh IOUCK,
aHaIM3, CHCTEMATHU3aIMI0 M HHTEPHpETalni0 UHQOpPMAIUU Pa3IUYHBIX
BUJIOB ¥ (JOPM TIPE/ICTABIICHNUS,

e OIICHUBAThH JJOCTOBEPHOCTH HH(POPMAIINH;

* CTIONIH30BaTh  CPEICTBa WH(DOPMAIMOHHBIX M  KOMMYHHUKAIIHOHHBIX
TEXHOJOTUA B  PEHNICHUHM  KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX H
OpraHW3allMOHHBIX 3a7a4 C COOJIOJCHHEM TpeOOBaHUN SPrOHOMUKH,
TEXHUKNA O€30MMacCHOCTH, THUTHEHBI, PECYypCOCOEPEKECHUs, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMALIMOHHON 0€30MacHOCTH;

¢ CO3/1aBaTh TEKCThI (PU3UUYECKOTO COJEPKAHHUS B Pa3IUYHBIX (opmarax ¢
yua€TOM Ha3HadeHUS WHPOPMAIMA W IICJICBOM ayJWTOPHUH, BHIOHWpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YATH3AIINN.

KomMMmyHHKaTHBHBIE YHHBeEpPcaJIbHbIEe YUyeOHbIe AeiCTBUA:



¢ OCYLIECTBIATh OOIEHHE Ha ypokKax (HU3MKM U BO BHE-YpPOUHOM
NEATEIbHOCTH;

e paCNO3HaBaTh NPEANOCBUIKM KOH(MDJIMKTHBIX CHUTyalldd M  CMAr4arh
KOH(JIUKTBIL;

e pa3BEPHYTO M JIOTMYHO H3Jararb CBOKO TOYKY 3PEHHUS C HMCIOJIB30BAHUEM
A3BIKOBBIX CPEJICTB;

e IOHUMAaTh U HUCMOJb30BaTh NMPEUMYIIECTBA KOMaHIHON U MHIWBUAYAJIBHOU
paboThI;

¢ BLIOUPATh TEMAaTUKY M METOAbl COBMECTHBIX JACUCTBHI € yuy€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEM KaK0T0O WiIeHa KOJUIEKTUBA;

e IDUHUMATh LEIM COBMECTHOM JIESITENBHOCTH, OpPraHU30BBIBaTbH U
KOOPJIMHUPOBATh JACHUCTBHS 1O €€ JOCTHKEHMIO: COCTaBIIATh IUJIaH
JEUCTBUH, pacnpelesaTh POJU ¢ YYETOM MHEHUHN y4aCTHUKOB, OOCYK1aTh
PE3yNbTaThl COBMECTHOM pabOThI;

e OLICHMBATh KauyeCTBO CBOEro BKJaJa M KaXIOr0 YYaCTHUKA KOMAaHAbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

elIpe/JIaraTh HOBBIE IIPOEKTHI, OLIEHUBATH HAEU C TMO3UIUU HOBU3HBI,
OpUTMHAJILHOCTHU, MPAKTUYECKON 3HAUMMOCTH;

e OCYLIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEACHHUE B PA3JIUYHBIX
CUTyallUsX, TMPOSIBISTH  TBOPYECTBO U BOOOpakeHHe,  OBITh
VHULIMATUBHBIM.

PeryasiTuBHbIC YHUBepPCAJIbHbIE y4eOHbIE NeHCTBUA
Camoopranusanus:

e CAMOCTOSITEJIbHO OCYIIECTBIIATHh MO3HABATEIBHYIO NEATEILHOCTh B 00JIACTH
(bU3UKHA U aCTPOHOMUHU, BBISBIIATH MPOOJIEMBI, CTABUTh U (hOPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

e CAMOCTOSITEJIBHO COCTAaBJIATH IUIAH PELICHUS] PACUYETHBIX U KAaYECTBEHHBIX
3a/iay, TUIaH BBITIOJHEHUS MPaKTUYECKON PabOThl ¢ y4ETOM HMMEIOIINXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEANOUYTCHU;

e 1aBaTh OLICHKY HOBBIM CUTYaIlUsIM;

e PACHIMPATH PAaMKH Y4€OHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUH;

e ICJIaTh OCO3HAHHBIK BBHIOOpP, AapryMEHTUPOBaTh €ro, Opatb Ha cebs
OTBETCTBEHHOCTb 3a PEILCHHUE;

e OLICHUBATh MPUOOPETEHHBIN OIBIT;

e CITIOCOOCTBOBATh (OPMUPOBAHUIO U TPOSIBICHUIO JPYAMLIHMH B 00IacTH
(Gu3UKHN, TOCTOSHHO TOBHIIATH CBOW 00pA30BaTENbHBIM W KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN MHTEJJIEKT:



e 1aBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LETSAM;
eBJIAJICTh HABBIKAMM  TIO3HABAaTENbHOW  pediiekcMu Kak  OCO3HAHUS
COBEPIIAEMBIX JEHUCTBUM U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHMUI;
e ICTIOJIb30BaTh MPUEMBI pe(IEKCUH IJIsi OLICHKU CUTYallMH, BHIOOpa BEPHOTO
pelieHus;
e YMETh OLICHUBATh PHUCKU M CBOCBPEMEHHO NPUHUMATH PELICHUS 110 KX
CHIKCHHUIO;
e IPUHUMATh MOTHUBBI M APTYMEHTHl JPYIMX [PU aAHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e MPUHUMATH ce0s1, MOHUMAsI CBOU HEJIOCTATKH U JIOCTOMHCTBA;
e IPUHUMATh MOTHUBBI M APTYMEHTHI JPYTUX [PU AHAIU3E PE3yIbTaTOB
JIEATEIIbHOCTH;
e PU3HABATH CBOE MIPABO M MPABO JAPYTUX HA OMIHUOKH.
B mpouecce nocTHKEHHUS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS ITPOrPaMMBbI 10
buzuke IS ypOBHS cpeaHero oOmero o0pa3oBaHUs Yy 00YyYarOIMXCS

COBEPIIICHCTBYETCS AMOIMOHATBHBIN WHTEJJIEKT, peAnoJIaratommi
c(hOpMHUPOBAHHOCTD:
e CAMOCO3HAHUA, BKJIFOUAIOIIIETO CIOCOOHOCTD OHUMATh CBOE

HMOIIMOHATILHOE COCTOSIHUE, BUIETh HAIIPaBJICHUS Pa3BUTHUSI COOCTBEHHOMU
AMOITMOHATILHOM c(epbl, OBITh YBEPEHHBIM B CeOe€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIHOCOOHOCTH aJanTUPOBATHCA K
AMOIIMOHATBFHBIM WM3MEHEHHUSIM U TPOSBISATH THOKOCTH, OBITH OTKPBHITHIM
HOBOMY;

e BHYTPEHHEN MOTHBAILIUU, BKIIOUYAIOIIEH CTPEMIICHUE K TOCTUKECHHIO 1IENH U
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATH, MCXOMS U3
CBOUX BO3MOKHOCTEH;

eOMIIATHUH, BKIIOYAIONIEH  CHOCOOHOCTh  IMOHWMATh  IMOIMOHAIBHOE
COCTOSIHUE JPYTHX, YUYUTHIBATH €ro TMpH OCYIIECTBICHUU OOIICHHUS,
CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;

e COIMANBHBIX  HABBIKOB, BKIIOYAIOIIUX  CIHOCOOHOCTh  BBICTPAUBATH
OTHONICHUS C JPYTMMH JIOJbMHU, 3a00TUTHCS, MPOSBIATH WHTEpPEC W
paspeniaTb KOH(JIUKTHI.

Ilpeomemmnuie pe3yromamaol 0c60eHUA NPOZPAMMBL RO usuke. B
poliecce U3ydeHus Kypca Kypea pu3uku yrinyoseHHoro ypoBHs B 11 kmacce
00yuaOwWuIICcA HAYUUMCA:



MOHUMATh POJIb (PU3UKHU B IKOHOMHUYIECKOHN, TEXHOJIOTUUECKOM,
COLIMAJILHOM U 3TUYECKOM chepax JesTeIbHOCTH YeJIOBEKa, POJb U MECTO
(GbU3UKY B COBPEMEHHOW HayYHOU KapTUHE MHUPA, POJIb aCTPOHOMHUH B
MPAKTUYECKOU JCATEIIbHOCTU YEJIOBEKA U JAJTbHEUIIIEM HAYYHO-
TEXHUYCCKOM Pa3BUTHH, 3HAYCHUE OMHICATEIHFHOM, CHCTEMaTU3UPYIOIIEH,
OO0BSCHUTEIBHON U MPOTHOCTUYECKOM (PyHKIIMIA (HU3NIECKOM TEOpUH -
AIEKTPOJAUHAMUKH, CIICIUAIEHON TEOPHUH OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKH, poib GU3NIECKON TeOpuH B (OPMUPOBAHUN MTPEICTABICHUN O
br3UIeCcKOi KapTUHE MUpPa, MECTO (PU3NYIECKON KapTUHBI MUpa B 00IIIeM
PSAIy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX MIPEACTABICHHUH O IPUPO/IE;

CHUCTEMAaTU3UPOBATh 3HAHUN O (U3UIECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, IEHCTBYIOMNX HA YPOBHAX MUKPOMHUPA, MAaKpOMHUpPa U METaMHPa,
IIPEICTaBJICHUI O BCEOOIIEeM XapaKkTepe Pu3ndecKnx 3aK0OHOB;
IPEACTABICHUI O CTPYKTYPE IMOCTPOCHHS (PU3HIECKON TEOPUH, UTO
TIO3BOJIUT OCO3HATh POJIb QYHIAMEHTAIBHBIX 3aKOHOB ¥ TIPUHITUIIOB B
COBPEMEHHBIX MPEJCTABICHUIX O MPUPOJIC, TOHATH TPAHUIIBI TPUMEHUMOCTH
TEOPHiA, BOSMOXKHOCTH WX TIPUMEHEHUS TSl OTMMCAHUS €CTECTBEHHOHAYIHBIX
SIBJICHUH U IPOLIECCOB;

pasnyaTh yCIOBUSI MPUMEHUMOCTH MOJIeell (U3NUECKUX Tell U
IPOLIECCOB (SIBJICHUI): OJJHOPOJHOE JIEKTPUUECKOE U OAHOPOJAHOE
MAarHUTHOE MOJIsl, FTAPMOHUYECKHUE KOJeOaH s, MAaTEMaTUYECKUI MASITHUK,
UJICAJIbHBIN TIPYKUHHBIN MasTHUK, TAPMOHUYECKUE BOJIHBI, UJI€ATIbHBIN
KOJIeOaTeNbHbI KOHTYP, TOHKAs JIMH3a, MOJIEJIE aToMa, aTOMHOTO siApa U
KBaHTOBOM MOJIENIN CBETA;

pa3IMyaTh ycJIoBUS (TpaHUIlbI, 00JACTH) IPUMEHUMOCTH (PU3HMUECKUX
3aKOHOB, MIOHUMAaTh BCEOOIIN XapakTep GyHAaMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAJIM3UPOBATH U OOBSICHATH JIEKTPOMArHUTHBIE MTPOLIECCHI U SABJICHHUS,
UCII0JIb3Ys] OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI DJIEKTPOJUHAMUKH U
CIIEUAILHON TEOPUH OTHOCUTENIBHOCTH (3aKOH COXPaHEHUs AIEKTPUIECKOTO
3apsna, cuia Amrepa, cuia JlopeHiia, 3aKoH JIEeKTPOMarHUTHOM UHIYKIIUH,
npaBuiio Jlenna, cBsa3b DJ{C caMOMHAYKIIMU B 3JIEMEHTE JIEKTPUUECKOM
I[ETH CO CKOPOCThIO U3MEHEHUS CUJIbI TOKA, TOCTYJIAThI CIIeIMaIbHON T€OpUHU
OTHOCUTEJILHOCTH DUHINTEHA);

aHAJIM3UPOBATH U OOBSICHATH KBAHTOBBIC MPOIECCHI U SIBJICHUS,
UCIIOJIB3Ys TIOJIOKEHUSI KBAHTOBOM (hM3UKH (ypaBHEHHE DUHINTEMHA 115
dboToaddekra, nepBuiit U BTOPOU MOCTYIaThl bopa, MPUHIIKAIT COOTHOLIEHHUS
HeonpeaeneHHocTel ['eizendepra, 3aK0HbI COXpPAHEHUS 3apsI0BOTO U
MacCOBOT'O YMCEJ M SHEPTUH B SJEPHBIX PEAKIUSIX, 3aKOH PaIHOaKTUBHOTO
pacmana);



OMKCHIBATH (PU3UUECKHE MPOIIECCHI U SIBICHUS, UCIIONIb3YsI BEJIMYUHBI:
HaIPSHKEHHOCTD AJIEKTPUYECKOTO MOJISL, MOTEHIHAIT JJIEKTPOCTATHYECKOTO
I0JIsI, Pa3HOCTh IMOTEHUIMAJIOB, 3JIEKTPOABIKYILAS CUIIA, MHTYKLIHS
MAarHUTHOTO IOJIsl, MATHUTHBIN MTOTOK, CHJIa AMIIEpa, NHYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIa CAMOMHAYKIMH, SHEPTHUSI MATHUTHOTO MOJIS
MIPOBOJIHUKA C TOKOM, PEJISITUBUCTCKUAN UMITYJIbC, TIOJIHAS SHEPTUS, SJHEPTUs
MOKOS1 CBOOOTHOM YaCTHUIIbI, SHEPTUS U UMITYIBC (POTOHA, MACCOBOE YHCIIO U
3apsn A1pa, SHEPrusl CBSI3U AJIpa;

OO0BSACHATH OCOOEHHOCTU MPOTEKAHUS PUINIECKUX SIBJICHUN:
ANIEKTPOMAarHUTHAs MHAYKIUS, CAMOMHIYKIUS, 3aBUCUMOCTHU
CONPOTUBJIEHHUSI OJIYITPOBOAHUKOB "p-" 1 "n-TUMNOB" OT TeMmnepaTyphl,
pe3oHaHc, uHTepdepeHIrs BOIH, TU(paKius, TUCTIEPCUs], TTOJTHOE
BHYTpPEHHEE oTpakeHue, potoanekrpuaeckuii apdext (pororddekr),
anb(da- u 6era-pacnaasl siaep, raMMa-u3ydeHue sjep, Guzndeckue
NPUHIUIIBI CIEKTPAIbHOrO aHaIn3a U paboThI JIa3epa;

ONpeIEeTSATh HAIIPABJICHNE MHIYKIIMA MATHUTHOTO MOJISI IPOBOJHUKA C
TOKOM, CUJIbI AMIiepa 1 cuiibl JIopeHiia; cTpouTh n300paxeHue, co3gaBaeMoe
IJIOCKUM 3€pKaJioM, TOHKOH JIMH30M, U paCCUUTHIBATh €0 XapaKTePUCTUKH;

YMETh IPUMEHSATH 3aKOHBI KBAHTOBOM (DU3UKU /JIs aHATIU3a U
O0OBSCHEHUS SIBJICHU MUKPOMHPA, MAKPOMHUPA U MEraMupa, pa3inyath
ycJioBUs (TpaHullbl, 00JIaCTH) MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB,
MOHKUMATh BCEOOITUI XapakTep pyHIaMEHTAJIbHBIX 3aKOHOB (3aKOH
COXpPAHEHUS MEXAHUYECKOW SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCA, 3aKOH
BCEMUPHOTO TATOTEHHUS], IEPBBIN 3aKOH TEPMOAUHAMHUKH, 3aKOH COXPaHEHUS
AIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPaHEHUsI SHEPTUH ) U OTPAHUYEHHOCTh
UCIIO0JIb30BAaHUS YACTHBIX 3aKOHOB; aHAJIM3UPOBATH (PU3HUECKHUE TTPOLIECCHI,
UCIIOJIb3Ysl OCHOBHBIE TIOJIOKEHMUS, 3aKOHBI U 3aKOHOMEPHOCTH; 3aKOH
AJEKTPOMATHUTHON UHAYKIIMH, PABUIIO JIEHI[a, MOCTYJIAThI ClIEUaTbHON
T€OPUU OTHOCUTEILHOCTA DUHILITEWHA, YypaBHEHUE DUHIITEWHA IS
¢dororddekra, nepBblil U BTOpoi noctynatsl bopa, npuHLHI
HeompeesIeHHOCTH [ eiizen0epra, 3aK0H COXpaHEeHHUs 3apsijia, MacCOBOIO
YyUCia U SHEPTUH B SAEPHBIX PEAKLUAX, 3aKOH PaIMOaKTUBHOIO pacIaia;

IPUMEHATH OCHOBOIOJIATAOIINE aCTPOHOMHUYECKUE TIOHATHUS, TEOPUU U
3aKOHBI JJI aHAJIN3a U OObSICHEHUS (PU3NYECKUX MPOLIECCOB, TPOUCXOIALIUX
B 3BE€3/1aX, B 3BE3[IHBIX CUCTEMAX, B MEKTATAKTUYECKON CPENIC; IBHKECHUS
HeOECHBIX TEJ, DBOJIOLIMHY 3Be3]1 U BeenenHoi;

IPOBOAUTH UCCIEAOBAHNUE 3aBUCUMOCTEN (PU3NUECKUX BETUYMH C
UCITOJIb30BAaHUEM NPSAMBIX U3MEPEHHUI, P ’TOM KOHCTPYUPOBATh
YCTaHOBKY, (PUKCUPOBATH PE3YJIbTATHI MOJTYYEHHONU 3aBUCUMOCTHU



(u3MUECKUX BEJIMYMH B BUJIE TPA(UKOB C y4€TOM aOCOITIOTHBIX
MOTPEIIHOCTEN U3MEPEHH, JIeaTh BHIBOJIBI IO PE3YJIbTATaM UCCIIECIOBAHUS;
YMETh UCCIIEA0BATh M aHAIM3UPOBATh pa3HOOOpas3HbIe (PU3NIECKUE
SBJICHUS U CBOMCTBA OOBEKTOB, MPOBOJIUTH CAMOCTOSATEIbHBIE UCCIIEI0BAHUS
B pEaIbHBIX U J1a0OPaTOPHBIX YCIOBUSX, YNTATh U aHAJTU3UPOBATH
XapaKTEPUCTUKHA MPHUOOPOB U YCTPOUCTB, OOBSICHATH MPUHIIUAIIBI X PAOOTHI;

IIPOBOJIUTH KOCBEHHBIE M3MEPEHUS (PU3NIECKUX BEIUMUNH, TIPH 3TOM
BBIOMPATh ONITUMAJIBHBIA METO H3MEPEHHUsI, OIIEHUBATh A0COIOTHBIC U
OTHOCHUTEJIbHBIC TTOTPEITHOCTH MPSIMBIX M KOCBEHHBIX U3MEPCHHUIA,

IIPOBOJIUTH OMBITHI TTO TIPOBEPKE MPEITIOKCHHON THITOTE3bI:
TUTAHUPOBATh KCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIbHYIO YCTaHOBKY,
aHAJIM3UPOBATH MOJIyUYCHHBIE PE3YJIbTaThl U IeJIaTh BBIBOJI O CTATyCe
MPEUTOAKECHHON TUITOTE3bI;

OMMHUCHIBATh METO/IBI TTOJIYICHHUS HAYYHBIX aCTPOHOMUYECKHUX 3HAHUM;
BJIQ/IETh YMEHUSIMHU CAMOCTOSITEIBHO (hOPMYJTMPOBATH 11€JIb UCCIIC0BAHUS
(mpoekTa), BBIJBUTATh TMIIOTE3bl HA OCHOBE 3HAHUS OCHOBOIOJIATAIOIINX
(du3nUeCKUX 3aKOHOMEPHOCTEHN 1 3aKOHOB, TTPOBEPSITH UX
AKCIICPUMEHTAIBHBIMH CPEJICTBAMH; TNIAHUPOBATH U ITPOBONUTH (PH3UUECKHE
AKCIEPUMEHTBI, OMUCHIBATh U aHAJIU3UPOBATH MOJTYYEHHYIO MTPU
BBITIOJIHEHUH SKCIIEPUMEHTa HH(POPMAILIMIO, ONIPEAEIATh JOCTOBEPHOCTD
MOJIyYEHHOT' O pe3yJIbTara;

co0JII01aTh MpaBuiia 0€30MacHOro TPy/ia MPHY MPOBEICHUN
UCCJIE0OBaHUI B paMKax y4eOHOI0 SKCIIEPUMEHTA, MPAKTUKyMa U y4eOHO-
UCCJIE0BATEIbCKON U MPOEKTHOU JEATEIbHOCTH C UCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOpHOTrO 000PYyI0BaHUS;

penaTh pacueTHbIE 3a/1a4u C SIBHO 33JIAaHHOM U HESBHO 3aIaHHOU
(bu3MUecKoil MOJIENIbIO: HA OCHOBAHUM aHAJIN3a YCIOBUS BBIOUPATh
bu3nueckrue MoJeNId, OTBEYAIOIe TPEOOBAHUSAM 3a/1auu, TPUMEHSTh
(bopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MOCTYJIAThl (PU3UUECKUX TCOPUU MTPU
UCIIOJIb30BAaHUH MAaTEeMaTUUECKUX METOJIOB PEIICHUS 3a]1a4, IPOBOJIUTh
pacyeThl Ha OCHOBAHWU UMEIOIINXCS TAHHBIX, AHAIM3UPOBATh PE3yJIbTAThl U
KOPPEKTUPOBATh METO/Ibl PEIICHUS C YIETOM MOJYyUYECHHBIX PE3yIbTaTOB;
peniaTh KaueCTBEHHbBIE 3a/1a4d, TPEOYIOIIe MPUMEHEHHS 3HAaHUM U3 Pa3HbIX
paszenoB Kypca (GU3HUKHU, a TAK)KE MHTErpalliy 3HaHUA U3 APYTHUX MPEIMETOB
€CTECTBEHHO-HAYYHOTO IIMKJIA: BHICTPAUBAThH JIOTUUYECKYIO IIETIOUKY
PACCYXKJICHUM C UCTIOIB30BAaHUEM U3YYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U
(bU3UYECKUX SIBJICHUN;

UCII0JIH30BaTh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS OCHOBHBIX
MPUHITUIIOB PabOTHI U3MEPUTEIBHBIX MPUOOPOB, TEXHUUECKUX YCTPOIMCTB U
TEXHOJIOTUYECKUX MPOLIECCOB;



MPUBOANTH MPUMEPHI BKJIa/1a POCCHICKUX U 3apyOEKHBIX YICHBIX-
(M3UKOB B pa3BUTHE HAYKHU, B 00BSICHEHUE TIPOIIECCOB OKPYKAIOIIET0 MHPA,
B Pa3BUTHUE TEXHUKH U TEXHOJIOTHIA;

aHAJTM3UPOBAThH U OIICHUBATH MMOCEACTBUS OBITOBOU U
MIPOU3BOJICTBEHHOM JEATEILHOCTH YEJIOBEKA, CBI3aHHON ¢ (DU3NIECKUMHU
MpoLieccaMu, C MO3ULUN IKOJIOTUYECKON 0€30MaCHOCTH, IPEICTABICHU O
palroHaIbHOM NPUPOAOIIOIB30BAHNH, & TAKKE PA3YMHOM HCIIOIb30BAHUU
JTOCTH>KEHUM HAYKU U TEXHOJIOTUH JIJTA TAJIbHEUIIIETO PAa3BUTHUSA
YyeJIOBEYECKOro OOIIECTBA;

NPUMEHSTH pa3InYHbIe CIOCOOBI paboThI ¢ MHGOpMaLHEH (PU3UIECKOTO
COJIEpKaHUS C UCIIOJIb30BAHNEM COBPEMEHHBIX MH(POPMAITMOHHBIX
TE€XHOJIOTHUM, PU 3TOM HUCMOJIb30BATh COBPEMEHHbBIC MH(POPMAIIMOHHbIC
TEXHOJIOTUHU JIJIs IOMCKA, IEPEepad0TKU U MPEIbIABICHUS YYSOHON U HAyYHO-
NONyJISIpHON MH(OPMALINK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIIUN
nH(popMaIuu, MoTy4YeHHON U3 Pa3IMYHbIX UCTOYHUKOB, KPUTUUECKU
aHaJM3UPOBATH MOTYYAEMYIO0 HHPOPMALIMIO U OILIEHUBATh €€ JOCTOBEPHOCTh
KaK Ha OCHOBE UMEIOIINXCS 3HaHUM, TaK M Ha OCHOBE aHAJIN3a UCTOYHHKA
uHpopmanuu;

IPOSIBJISITH OpraHU3AIlIMOHHBIC Y TTO3HABATENIbHBIE YMEHUS
CaMOCTOSITEILHOTO IPUOOPETEHUSI HOBBIX 3HAHUH B MTPOLIECCE BHIMOJIHEHUS
MPOEKTHBIX U YYEOHO-UCCIIEA0BATEILCKUX padoT;

paboTarh B rpymnie ¢ UCHOJHEHUEM PA3JIMYHbIX COLMAIBHBIX POJIEH,
IJIAaHUPOBATh padOTY IPYIIIbI, PALIMOHATILHO PACHPEETh I€ATEIbHOCTD B
HECTaHJAPTHBIX CUTYAIIUSIX, OLIEHUBATh BKJIA]l KaXK/IOTO U3 YYaCTHUKOB
TPYIIIBI B PEIICHUE PACCMATPUBAEMOU MPOOIJIEMBI;

IPOSIBJISITH MOTUBALIMIO K Oy y1ie npodecCuoHambHOM AesITEeIbHOCTU
MO CTEIUATBHOCTIM (QU3UKO-TEXHUUECKOTO MPOdUIISL.

TemaTnueckoe miaanuposanue 10 kiaacc (Y).

TemaTnueckoe nianuposanue 11 kiaace (V).

Ne i/m HasBanue pa3nenoB 1 TeM nIporpaMmabl KonmuecTBo
4acoB
1. DneKTpOoAMHAMHKA 27
1.1 MarauTHoe nozse. 14
1.2 DJIEKTpOMAarHUTHAS UHIYKITUS 13
Wroro no pazneny 27
2. KoJsieGaHusi M BOJIHBI 60
2.1 Mexaandeckue KoneOanus 10
2.2 DJIEKTPOMArHUTHBIE KOJICOAHUS 15
2.3 MexaHu4ecKue 1 3JIeKTpOMarauTHeie BOHBL | 10




2.4 Onrtuka 25
Wroro no pazneny 60
3.OCHOBBI CIICIIHAJIBLHOI TEOPUU OTHOCUTEJIbHOCTH 5
3.1 Ocnosel CTO 5
Uroro no pazneny 5
4. KBanToBasi pu3uka 25
4.1 KopnyckyisspHO-BOJHOBOM Jyanu3m 15
4.2 ®dusuka aroma 5
4.3 ®du3uka aTOMHOIO fAJpa U DIIEMEHTAPHBIX | 5

YaCTHII.
Uroro no pazneny 25
5. DJieMeHThI ACTPOHOMHUH U ACTPOPU3MKH 12
5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPHU3UKH 12
Uroro no pazneny 12
6. PusnyecKHil MPAKTHKYM 16
6.1 du3znyecKue NpakTUKH 16
Wroro no pazneny 16
7. O60011a1011Iee TOBTOPEHHUE 15
7.1 Cucremartuzaius u o0061IeHue npeaMernoro | 15
COJEp)KaHUs U ONbITa  JESITEIbHOCTH,
OpUOOPETEHHOIO0 IPU  U3YYEHUH Kypca
busukn 10-11 kiaccos.
Utoro no pazneny 15
PesepBHOe Bpems 10
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 170




TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
MPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTsbI padoThI
pecypchbl
Pazgen 1. DJIEKTPOANHAMUKA
11 MarnuTHO€ nose 14
1.2 DNeKTpOMarHUTHAs MHIAYKLINS 13 1
Hroro mo pazgeny 27
Pazgen 2. KOJIEBAHUSI U BOJIHbBI
2.1 MexaHunueckue KoaeOaHus 10
2.2 DNeKTpOMarHUTHBIE KOJICOaHUs 15
53 MexaHuuecKle U IEKTPOMarHuTHbIE 10 1
BOJIHBI
24 OnTHka 25 1
Hroro mo pazgeny 60
Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU
3.1 Ocnossl CTO 5 1
Wroro no pazneny 5
Pazgen 4. KBAHTOBAS ®U3UKA
4.1 KopnyckynsipHO-BOJIHOBOW Jyanu3m 15
4.2 ®duznka aToma
4.3 ®u3nKa aTOMHOTO S7pa U 3JIEMEHTAPHBIX 5




YaCTHI]

Hroro no pazneny

25

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMHUU U aCTPOPU3UKU 12
Hroro no pazgeny 12
Paznen 6. ®PU3HNUECKHWI MPAKTUKYM
6.1 ®uznyeckuil NPakTUKyM 16 16
Hroro mo pazueny 16
Pazgen 7. OBOBIIAIOLIEE IOBTOPEHUE
Cucrtemaruzanusa 1 0000I1IeHne
71 MPEMETHOTO COJICPIKAHHSI U OITBITa 15
' JeSTEeTBHOCTH, TPUOOPETEHHOTO TIPU
n3ydeHuu kypca ¢uszuku 10 — 11 kmaccos
Hroro mo pazgeny 15
PezepBHOE Bpems 10
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 170 16




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne Mara uudposbie

Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yyeHusi =~ oOpazoBaTe/ibHbIE

padoThI padoTsbI
pecypcsl

B3aumMoelicTBr€E MOCTOSTHHBIX MarHUTOB U

MIPOBOTHUKOB C TOKOM. MarHuTHoe moJie. 1 1 Hepens

I'unoreza Ammnepa

Bekrop marautHON mHAYKIMK. [IpuHImn

CYTIEPITO3HUITUY MAarHUTHBIX moJiel. JInanm 1 1 Hepens

MarHUTHON MHAYKIIUU

MaruuTtHoe 1noJjie MPOBOJHUKA C TOKOM.

1 1 Hepens

OnbIT OpcTena

Cuna Amnepa, eé HanpaBjIeHUe ¥ MOYJIb 1 1 Henensa

Pemtenue 3amay 1 1 Hepena

[Ipumenenue 3akoHa Amriepa. 1 2 Hepena

DNEeKTPOU3MEPUTENbHBIE TPUOOPHI

Cuna JlopeHua, e€ HampaBiieHUE U MOIYJb. 2 Hegenn

JIBuKeHue 3apsyKEHHOW YacTUIIBI B 1

OJIHOPOJHOM MarHUTHOM II0JIe

Pewrenue 3anau 1 2 Henens

PaGora cunel Jlopenia 1 2 Hepens




2 HepenA

10 Pemenne 3amau

11 MarauTHOE oJIe B BEIIIECTBE. 3 HepenA
deppoMarHeTHKy, mapa- u JuaMarHeTHKH

12 OcHoBHBIE CBOMCTBA (heppOMarHeTUKOB. 3 Hepens
[Tpumenenne heppoMarHeTHKOB

13 Penrenwe 3amau mo Teme "MaruuTtHOE mose" 3 Hepens

14 Pemrenue 3amau no teme "MarautHoe mose" 3 Hepens

15 SIBICHHE AIEKTPOMArHUTHOW WHIYKITHH. 3 Hepens
[ToTok BeKTOpa MarHUTHOW UHIYKIIHN

16 B1C uHIYKITUH 4 Hepena

17 3aKOH 3JIEKTPOMAarHUTHON MHIYKIIUH 4 Hepens
®dapanes

18 Buxpesoe s1exrpuyeckoe nosue. Toku dyko 4 Hepena

19 OJIC MHAYKIMH B IBUOKYLIIAXCS 4 Hepens
ITPOBOTHUKAX

20 Pemtenue 3amay 4 Hepena

21 IIpasuno Jlenua 5> Hepens

99 WNupykruBHOCTH. KaTyiika HHIYKTUBHOCTH 5 Hepens
B L[EMH ITIOCTOSIHHOI'O TOKa

23 SABnenue camounaykiuu. J/C 5 Hepens
CaMOWHIYKIIHH

24 DHeprusi MarHUTHOTO TIOJIST KATYIIKH C 5 Hepens

TOKOM. QHGKTpOMaFHI/ITHOC IoJIC




5 Hepena

25 Pemenue 3amau

26 O000611IeHNEe ¥ CHCTEMAaTH3aLMs 3HAHUH 110 6 Hepens
TeMe "DnekTpoauHaMuKa"

97 KoHnTponsHas padora 1o Teme 6 Hegenn
"OnexTpoauHamuka"

28 Konebarenpnas cucrema. CBOOOTHBIC 6 Hegena
koJiebanus1. ['apMoHnYecKre KoJieOaHus

29 KunemaTnueckoe ¥ THHAMHAYECKOE 6 Hepens
OITMCaHHE KOJeOaTEIbHEBIX IBUKEHHI
DHepreTudecKkoe onrcanue. BeiBo 6 Hepens

30 JTMHAMHYECKOTO OIMMCAHUS TAPMOHHYECKUX
KOJICOAHUW U3 WX SHEPreTUICCKOTO U
KHHEMATHYCCKOTO OITUCAHUS

31 AmmuTyna u dasa konebaHnit 7 Henens
[Tepuona u yactora konebanuii. [lepuosn 7 Hepena
MAaJIbIX CBOOOJHBIX KOJIEOAaHUI

32 MareMaTu4eckoro mastHuka. [lepuos
CBOOOJIHBIX KOJIEOAHUH TTPY)KUHHOTO
MasTHHKa

33 3aryxaromue konedaHus. BeiHyx1eHHBIE 7 Hepens
KoJiebanus. Pe3onanc

34 ABTOKOJICOaHUS 7 Hepena

35 Pemenue 3amau 7 Hepena

36 Ypok-koHpepennus "MexaHu4ecKne 8 Hepena

KoJie0aHHs B MY3bIKQJIbHBIX HHCTPYMEHTaX"




37 O0001IeHNE ¥ CHCTEMAaTH3aLMs 3HAHUH 10 8 Hepens
teme "MexaHnueckue KoyeOanus "
38 DNEKTPOMAarHUTHBIE KOJICOAHHUS. 8 Hepens
KonebarenbHbIiI KOHTYD
®opmyna Tomcona. CBsi3b aMILTUTY b 8 Hepens
39 3apsiaa KOHJIEHCATOpa ¢ aMIUTUTYAON CHITBI
TOKa B K0JIe0aTeIbHOM KOHTYpe
40 3aK0H COXpaHCHHS SHEPTHUH B UACATHHOM 8 Hepens
KoJie0aTeIbHOM KOHTYpE
3aryxaromme eKTPOMarHuTHEIE 9 Hepens
41 KoseOaHus. BeiHyX/1eHHBIE
JJIEKTPOMAarHUTHBIC KOJICOAHUS
42 [Tepemennsblii TOK. Pe3ucTop u KOHAEHCATOP 9 HepenA
B LIETIM IEPEMEHHOT0 TOKa
43 Karymika nHIyKTUBHOCTH B LIENTU 9 Hepens
MEPEMEHHOT0 TOKa
44 3akoH OMa 1Sl JJIEKTPUYECKOM 1enu 9 Hepena
MIEPEeMEHHOT0 TOKa
MoIIHOCTh TEPEMEHHOTO TOKA. 9 Hepens
45 AMIUTUTYTHOE U JEHCTBYIOIIEE 3HAUYCHUE
CHWJIBI TOKA U HAIPSHKEHUS
46 Pe3onaHC B 2JIeKTpUUECKOM HIeTTH 10 Hepena
47 Perrenue 3amau 10 Hepena
WneanbHblif TpanchopmaTop. 10 HepenA
48 [IpousBojacTBO, Nepeaaya u noTpediieHue

BHeKTpI/ILIeCKOI/IW OHEPTIUn




DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOJICTBE 10 Hepena
49 anekTpo3Heprun. KynpTypa ucrnosb30BaHus
JIEKTPOIHEPIHH B MOBCEAHEBHON KU3HU
50 Pemenue 3a1au 10 Hepena
51 Pemenue 3a1au 11 Hepena
59 O06o001enye ¥ cucTeMaTH3ays 3HAHUH 110 11 Hepens
Teme "DIeKTpOMarHuTHbIe KoJiebaHus"
53 Mexanndeckue BOJIHbI. XapaKTEPUCTUKH 11 Hepens
MEXaHUYECKUX BOJTH
54 CBoiiCcTBa MEXaHMYECKUX BOJIH 11 Henena
55 3Byk. XapaKTepPUCTUKH 3ByKa 11 Hepena
56 HNudpaszsyk u ynerpassyk. [llymoBoe 12 Hepens
3arpsi3HEHUE OKPYXKaIOLIEH Cpeibl
57 Perrenwe 3a1au 12 Hepens
58 DIEeKTpOMarHuTHbIE BOJIHBL. M3nydeHue 12 Hepens
3JIEKTPOMArHUTHBIX BOJIH
59 DHEprus MEKTPOMAarHUTHBIX BOJIH. 12 Hepensa
CBoiiCTBA 3JIEKTPOMAarHUTHBIX BOJIH
[ITkana 3MeKTpOMarHUTHBIX BOJIH. 12 Hepens
60 [IpuMeHeHne 3eKTPOMarHuTHBIX BOJIH B
TEXHUKE U OBITY
[IpuHUHUIIBI PAIUOCBS3U U TEIEBUACHMUS. 13 Hepens
61 Pannonokanus. Dn1eKTpOMarHuTHOE

3arpsA3HCHUC oxpyxcaromeﬁ Cpcabl




62 KonTtponsHas padora o teme "Konebanus 13 Hepgens
1 BOJIHBI"

63 Cger. 3aKOH NPSIMOJMHEHHOTO 13 Hepens
pacrpoCcTpaHeHHs CBETa

64 Pemenue 3aga4 Ha NpUMEHEHHUE 3aKOHA 13 Hepena
MPSIMOJIMHEHHOTO PACIIPOCTPAHEHHS CBETA

65 OTtpaxenue cera. [1nockoe 3epkao. 13 Hepena
Cdepuueckoe 3epkaiio
[Ipenomnenne cBeta. AGCOIOTHBIN U 14 Hepens
OTHOCHTEIbHBIN TIOKA3aTeIb MPEIOMIICHUSI.

66 [TomHOE BHYTpEHHEE OTpaKCHHUE.
[IpenenbHbIN yroa NOJHOTO BHYTPEHHETO
OTPaKCHUS

67 Pemenue 3aga4 Ha IPUMEHEHUE 3aKOHOB 14 vepensa
OTpa)XeHUsI U MIPEJIOMIICHUS CBETa

68 Xon nydeid B mpusMe. Jlucnepceus certa. 14 Hepens
CroxHbIl cocTaB Oenoro ceera. Llper

69 JIunzel. DokycHOE paccTOsSIHUE U 14 Hepens
OTTUYECKAs CHJIA JIMH3BI

70 [TocTpoenne n300pakeHU B TMH3aX U UX 14 Hepens
cUCTeMax. YBEINYCHHE JTUH3bI
Pemenue 3a1a4y Ha MocTpoeHUE 15 Hepens

71 M300paxeHuil, MOIy4aeMbIX C IOMOIIBIO
JUH3

72 I'ma3 xak ontuueckas cucrema 15 Hepena

73 Pemrenue 3agau. [Ipeaensr npuMeHUMOCTH 15 Hepens

FCOMeTqueCKOﬁ OIITUKHU




15 Hepens

74 CkopocTb cBETa M METO/IbI €€ U3MEPEHUS

75 Jlucrepcus cBeTa 15 Hepena

76 Wntepdepenuus cBeTa 16 Hepena

77 KorepeHTHbIE UCTOYHUKH. Y CIIOBUS 16 Hepens
HAOIOICHHs] MAKCHMYMOB M MUHUMYMOB

78 Pemenue 3anau 16 Henena

79 [IpuMeHeHre nHTEp(EPEHIIH 16 Henena

80 Hudpakus ceTa 16 Hepena

81 JudpakuroHHas pemeéTka. Y cioBue 17 Hepens
HaOJIIOIEHHS TJIABHBIX MAKCHMYMOB

82 Pemenwue 3amau 17 vepena

83 [TorepeyHOCTh CBETOBBIX BOJIH. 17 Hepensa
[Monspusanus cBera

84 Permrenue 3amau 17 vepens

85 CBeTOBbIE ABJIEHHS B IPUPOJIE 17 wenena

86 OGo06LIeHne U CHCTEMATH3ALKS 3HAHUM 110 18 Henena
teme "OnTtuka"

87 KonrposbsHas paboTa 1o teme «OnTuka» 18 Henena
['paHULBI IPUMEHMMOCTH KIIACCUYECKOM 18 Hepena

88 MEXaHHUKHU. 3aKOHBI JJIEKTPOAMHAMUKH U

MNPUHOHUIT OTHOCUTCIIBHOCTHU




89 ITocTynatel cienuanbHON TEOPUU 18 Hepena
OTHOCHUTEIILHOCTH
[IpocTpaHCTBEHHO-BPEMEHHON UHTEPBAI. 18 Hepens
[Ipeo6pazosanus Jlopenna. YcnoBue
90 NpUIUHHOCTH. OTHOCUTEIBLHOCTh
OJIHOBPEMCHHOCTH. 3aMeIJICHIE BPEMEHU H
COKpAII[EHUE JITHHBI
91 DHeprus U UMIYJbC PEISITUBUCTCKOM 19 Hepensa
JaCTHIIBI
92 CBs3b MaccChl C SHEPTUEH U UMITYJIECOM 19 Hepena
PETMATUBUCTCKON YaCTHUIIBI. DHEPTHS TOKOS
93 PaBHOBECHOE TEIIOBOE U3JTyYEHHE 19 Hepena
94 3akoH cMeleHus Buna 19 Hepena
95 I'unotesa M. [lnanka o kBaHTax. POTOHEI 19 Henena
96 DHeprus U UMIyIsC GOTOHA 20 HepenA
97 ®dotorddext. OnwiTel A. I'. CroseTona. 20 Hepena
3akonsl potorddexra
98 VYpaBuenue DitHmTeiHa 11 HoTodPdeKTa. 20 Hepena
"Kpacnas rpanuna" ¢potoaddekra
99 JaBnenue cBeta. Onbitel 1. H. JIleOGeneBa 20 Hepens
100 BonHOBEIE CBOMCTBA YaCTHII 20 Hepens
Bounnel ne bpoiins. JlimHa BoJIHBIL e 21 Hepens
101 Bpoiins u pa3mepsl 00J1aCTH JOKAIU3AUN

I[BI/I)KYH_ICI‘/’ICH YaCTHUIIbI




102 KopnyckynspHO-BOIHOBON Ayalln3m 21 Henens
103 Judpaxiys 377eKTPOHOB Ha KPUCTAJIIAX 21 Henens
Crnenuduka u3MepeHnii B MUKPOMHPE. 21 Hepena
104 CooTHoIIEHHs HEOTIPEACIIEHHOCTE!
I'eitzenbepra
105 Pemenue rpadguueckux 3amay 21 Henens
106 Pemenne pacu€THpIX 3ama4 22 Hepens
KonTtponbras padota mo Temam: "OCHOBBI 22 Hepens
107 CTO", "KopmyckyasipHO-BOJTHOBOI
Jyanu3m"
108 OnbITHI IO UCCIEAOBAHUIO CTPOEHUS aTOMa. 22 Hepgens
[TnanerapHas mozaens aroma Pesepdopaa
109 [Moctynatsl Bopa 22 Hepend
110 Bunpel cniekrpoB. CrieKTp YpOBHEHM SHEPTrUU 22 Hepena
aToMma BOJ0OpO/ia
111 CrnoHTaHHOE U BBIHYXJICHHOE U3JTy4YEHUE 23 Hepena
cBETa
112 Jlazep 23 Hepens
Hyxnonnas monens siapa ['eiizenOepra- 23 Hepens
113 HBanenko. 3apsig 1 MacCOBOE YKCIIO sapa.
H3oTonsl. PagnoakTuBHOCTH
3aKoH paJnoaKkTUBHOTO pacnajaa. CBoiicTBa 23 Hepena
114 HMOHU3UPYIOLIETO U3IydeHus. Binsuue

PaAnOaKTUBHOCTH HA KUBBIC OPraHNU3MBbI.




Jo3umerpus

115

DHeprusi CBSA3U HYKJIOHOB B sijipe. SnepHble
cwibl. Jledext maccer sapa. SnepHbie
peakuuu. Snepusie peaktopsl. [Ipobiemsr
YIPABIISIEMOTO TEPMOSIEPHOTO CUHTE3A.
DKOJIOTHYECKHUE aCTIEKThl Pa3BUTHUS SIACPHOM
SHEPreTUKU

23 HepenA

116

MerToas! perucTpalvy U UCCIET0BaHUS
3JIEMEHTapHbIX YacThll. OyH1aMEeHTAIbHbBIC
B3aMMOJENCTBHA. baproHbl, ME30HBI 1
nentoHnsl. [IpencraBnenue o CtanmapTHOM
Mo enu. KBapk-riIirooHHast MOJIENb aJpOHOB

24 HepenA

117

®wusuka 3a npenenamMu CTaHIapTHOU
Monenu. TéMHas Matepust U TEMHAs
sHeprusi. EnnHCTBO (hU3ndeckoit KapTHHBI
MHpa

24 HepenA

118

DTanbl pa3BUTHS ACTPOHOMUHU. 3HAYEHUE
aCTPOHOMHHU

24 Hepens

119

[IpuMeHUMOCTh 3aKOHOB (DU3UKHU IS
0OBSICHEHUS TPUPOIBI KOCMHYECKHX
00BEKTOB. MeTO/IbI aCTPOHOMHYECKHUX
HUCCIIEI0OBAHUMI

24 HepenA

120

COBpeMeHHHC OIITHYCCKHUEC TCICCKOIIBI,
PaTUuOTCIICCKOIIbI, BHeaTMOC(bepHaﬂ
ACTpOHOMUSA

24 Hepens

121

Bun 3Bé3nH0ro Heba. Co3pesnus, sipkue
3BE3/1bl, TUIAHETHI, UX BUUMOE IBUKCHHE

25 Hepens

122

Conueunas cuctema. Conure. ConHeunas

25 Hepens




akTUBHOCTb. McTounuk snepruun CoHIla u
3BE3

123

3BE3/1bl, UX OCHOBHbIE XapaKTEPUCTHKHU.
Jnarpamma "crekTpajabHbIA KJIacc —
CBETUMOCTD"

25 HepenA

124

3Be3 bl INIABHOM MOCIIEA0BATEILHOCTH

25 HepenA

125

Buyrpennee ctpoenune 38€31. COBpeMeHHbIE
MPEJICTABICHUS O TPOUCXOKICHUHN U
spororuu CoHIa U 3BE37. DTaIlbl JKH3HHU
3BE3]

25 HepenA

126

Mneunsiii [Iyre — Hama ["amaktuka. Tunst
rajnakTuk. YEpHbIE ABIPHI B sIpax rajlakTUK

26 HegenA

127

Bcenennas. Pacmiupenne Beenennoid. 3akoH
Xabb6ma. Teopust bonbiioro B3peiBa.
PennkroBoe nznyueHue

26 HegenA

128

Macmrabnas cTpykrypa BeenenHoii.
MeraranakTuka

26 HegenA

129

Hepeménnpie npoOieMbl acTpOHOMUU

26 Hegens

130

DuU3NYECKUH TPAKTUKYM 10 TEME
"UccneqoBanre MarHUTHOT'O IIOJIS
MOCTOSTHHBIX MarHUTOB'" MJIN
"UccneqoBaHue CBOMCTB
dbeppomaruerukoB" unu "HMccnenoBanue
JEHCTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

26 Hegens

131

Du3NYEeCKUN IIPAKTUKYM I10 TEME
"N3mepenue cuiibl AMniepa" wnu "HU3yuenune

27 HepenA




3aBUCUMOCTH CHJIbI AMIIepa OT CHJIbI TOKa"
unu "OnpeneneHne MarHUTHOW WHIYKIIUU
Ha OCHOBE U3MepeHUs cuiibl Amnepa”

132

Pu3NYEeCKU IPAKTUKYM 110 TEME
"NccnenoBanue siBJICHUS
JIEKTPOMArHUTHOM MHIYKIMU" WIIN
"Onpenenenre HHIYKIIMN BUXPEBOTO
MarHuTHOTO noJjs"

27 HepenA

133

@uU3NYECKU IPAKTUKYM I10 TEME
"UccnenoBanue siBICHUS CAMOMHIYKIIHH"
nin "COopka MOAENHU 3JIEKTPOMAarHUTHOTO
reseparopa"

27 HepenA

134

®u3N4eCKUi IPAKTUKYM IO TEME
"U3mepenue neproia CBOOOTHBIX
KoJIeOaHUH HUTSHOTO W MIPY)KUHHOTO
MasTHUKOB"

27 HepenA

135

DU3NYECKUH TPAKTUKYM T10 TEME
"[IpeoOpazoBaHue SHEPTUU B IPYKUHHOM
MasTHHUKE"

27 HepenA

136

DuU3NYECKUH TPAKTUKYM 10 TEME
"MccnenoBanue NepeMEHHOI0 TOKa Yyepes
MOCJIEIOBATENILHO COEIUHEHHBIE
KOHJICHCATOP, KaTYILIKY U PE3UCTOp" Hin
"UccnenoBanue pabOThl HCTOYHUKOB CBETA
B LIENH EPEMEHHOIr0 TOKa"

28 Hepens

137

Du3NYEeCKUN IPAKTUKYM I10 TEME
"N3y4yeHne napameTpoB 3ByKOBOU BOJIHBI"

28 HepenA

138

Du3NYEeCKUN IIPAKTUKYM I10 TEME
"N3mepenune nokaszaTelis NpeloMICHUs

28 HepenA




crexna" win "l[lonydyenne n3o0pakeHus B
CUCTEME U3 IIJIOCKOTO 3epKaja 1 JIMH3bI"

139

PuU3NYEeCKU IPAKTUKYM 110 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
paccTosHUA OT BEIIeCTBa (Ha MpuMepe
xuakux JuH3)" wim "M3mepenue
(hOKYCHOTO PACCTOSIHUSI PACCEHBAIOIIIAX
uH3"

28 HepenA

140

@uU3NYECKU IPAKTUKYM I10 TEME
"Habmronenne nudpakuun, nHTephEepeHInmn
U noJjisipu3anuu ceera’”

28 HepenA

141

®u3N4eCcKUil IPAKTUKYM IO TEME
"Onpenenenre UMNyabCa U SHEPTUA
PENATUBUCTCKUX YacTull (1o gororpadusm
TPEKOB 3apsSKEHHBIX YACTHUI] B MArHUTHOM
nose)"

29 HepenA

142

DU3NYECKUH TPAKTHUKYM 10 TEME
"U3mepenue nocrosinHon [lnanka na
OCHOBe HcciienoBanus Gororddexra" nim
"HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA
4yepe3 CBETOMO OT HalpsbDKeHU"

29 HepenA

143

Ou3nyecKuil MPakTUKyM 10 TEME
"UccnenoBanue criekTpa pa3pekeHHOTO
aTOMapHOTO BOJIOPOJIa U U3MEPEHHUE
nocrosiHHOM Punbepra"

29 HepenA

144

Du3NYEeCKUN IPAKTUKYM I10 TEME
"HccnenoBanue paaroakTUBHOTO (OHA C
HCIOJIb30BaHUEM J03UMETpa" WiH
"N3ydyeHne moraomeHus: 6era-4acTuil

29 HepenA




aroMuHueEM"

145

PuU3N4ECKUH IPAKTUKYM I10 TEME
"HaOmroaenus 3BE31HOr0 Heba
HEBOOPYKEHHBIM TJTa30M C UCTIOJIh30BAaHUEM
KOMITHFOTEPHBIX ITPUIIOKCHHUM TSI
OTIpeICIICHUS TIOJIOKEHUST HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3nust CeBepHOTO MOTYIIAPHS U SIPKHE
3BE31bI" mim "HaOnroieHus B TEJIECKO
JIyHBI, MIIAHET, TYMAHHOCTEH U 3BE3HBIX
CKoTIIeHnH"

29 HepenA

146

O0001Ienre ¥ cucTeEMaTH3aI s 3HAHWM.
Ponb ¢usuku u actpoHomMuu B
SKOHOMMYECKOM, TEXHOJIOTHUICCKOM,
COITMAITLHOM M ATHYECKOM cdhepax
JEATeIIbHOCTH YCIIOBEKA

30 HegenA

147

O060011eHre U cUcTeMaTH3alys 3HAaHUM.
Ponb u MecTo pu3MKu U aCTPOHOMUH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

30 Hegens

148

O0o001Ienre ¥ cucTeMaTH3ays SHAHWH.
Posb pusndeckoii Teopur B popMUPOBAHUT
MPEJICTaBICHHUH 0 (PU3NYCCKOM KapTHHE
MHpa, MeCTO (PU3UUECKON KapTHHBI MUPa B
o0I11eM psITy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEACTABICHUIA O IPUPOIC

30 Hegens

149

O00011IeHrE U cUCTEMATU3ALUS 3HAHUI IO
teme "Kunematuka"

30 HepenA

150

O00011IeHrE U cUcTEMAaTU3aLMs 3HAHUI IO
teme "Kunematuka"

30 HepenA




151

O00011IeHNE ¥ cUCTEMATH3AIMS 3HAHUN 110
teme "Jlunamuka"

31 HepenA

152

O000111eHNE ¥ cUCTEMATH3AIMs 3HAHUH 110
teme "Cratuka TBepaoro tena'

31 HepenA

153

O0600meHne u cucTeMaTu3aus 3HaHUK 110
TeMme "3aKOHbI COXpaHEHUS B MeXaHUKe"

31 HepenA

154

O0006111eH1E ¥ CHCTEMATH3AIs 3HAHUH 110
Teme "OCHOBBI MOJIEKYIISIPHO-KUHETHYECKON
teopun"

31 HepenA

155

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHNUI 110
teme "Tepmonnnamuka. TermoBbie
MaIIUHBL"

31 HepenA

156

O0001IeHne 1 cucTeEMaTU3aIMs 3HAHNUI 110
TeMme "ArperaTHble COCTOSIHHS BEILIECTBA.
®dazoBbIie Iepexoab"”

32 HegenA

157

O0001IeHne U cucTeEMaTU3aLMs 3HAHUI 110
Teme "DnekTpuueckoe mnoie"

32 HepenA

158

O06001IeHre U cucTeEMaTU3aLMs 3HAHUI 1O
teme "TIoCTOSTHHBIN ANeKTPUUECKUN TOK"

32 Hepens

159

O06001IeHre U cucTeEMaTU3aLMs 3HAHUI 1O
teme "Toku B pa3nuyHbIX cpegax"

32 Hepens

160

O00011eHrEe U cucTEMaTU3aLMs 3HAHUI IO
TeMme "MaruutHoe noJe"

32 HepenA

161

PesepBusiit ypok. O600mIeHEe U
CHCTEMAaTH3alMs 3HAHHU 110 TEMeE
"DNeKTpOMarHuTHas UHyKIus"

33 Hepens

162

PesepBHeIit ypok. O6001IeHNE 1
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME

33 HepenA




"Mexanudeckue kojaeoanus"

163

PesepBHeiit ypok. O600IIeHNE 1
CUCTEMAaTH3aI¥sl 3HAHWIA 110 TeMe
"JJeKTpOMarHuTHbIE KosieOanus"

33 HepgenAa

164

PesepBHbIit ypok. O000IICHNE U
CHCTEeMaTH3alKs 3HAaHUH 110 TEMe
"MexaHnYecKue U 3JIEKTPOMArHUTHbIE
BOJIHBI"

33 HepgenA

165

PesepBubiit ypok. O60011eHNE 1
cucreMaru3anus 3Haaui mo reme "Onruka"

33 HepgenA

166

Peseprubrit ypok. O6001eHNE 1

cucreMaru3anus 3Hadui mo reMme "OCHOBBI
CTO"

34 HepenA

167

Peseprubrit ypok. O6001IeHNE 1
cUCTeMaTH3alusl 3HaHU 10 TeMe
"KopnyckynsipHO-BOJIHOBOM Ayanu3m"

34 HepenA

168

Peseprubrit ypok. O6001eHNE 1
cucTeMatu3anys 3HaHui mo reme "duznka
atroma"

34 HepenA

169

PeseprubIit ypok. O6001IeHNE 1
cucTeMarusanus 3Haguil mo teme "dusnka
ATOMHOTO Spa U JIEMEHTapHBIX YacTuIr"

34 Hepens

170

PesepBuslit ypok. O600mIeHE U
cHCTEeMaTH3aIlHs 3HAHUH 110 TEME
"OneMeHThl acTpoPpu3nKu"

34 Hepens

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

170

16




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. B. A. KacesinoB «®usuka 10 knacc. YriiyOneHHbIN YpOBEHbY. Y UeOHUK IS
o01ieo0pa3oBaTenbHbIX yupexaeHui, - M., Ipoda, 2019 - 2021 rr.

2. B. A. KacesHoB «®u3uka 11 knacc. YrinyOneHHbIN YpOBEHbY». YUEOHUK IS
o011eo0pa3oBaTeNbHbIX yupexaeHui, - M., Ilpoda, 2019 — 2021 rr.

3. H. A. TIlappentneBa «CoopHuk 3ana4 no ¢usuke ansg 10 — 11 kmaccos
o01reo0pa3zoBaTeabHbIX yupexkaeHuid. bazoBblil 1 npopuiIbHBINA ypoBHU». M.,
IIpocsemenue, 2010 r.

4. B. A. bypos, b. C. 3BopbIkuH u Jip. «J[eMOHCTPAIITMOHHBINA SKCIIEPUMEHT MO
¢dbu3MKe B CTapIInX Kiaccax cpeanei mkoiby, 4. I, II — M., IIpocsemenue, 2009 r.

5. A. I1. PeivkeBuu. 3agaunuk. @uszuka. 10 — 11 kinacc. M.: Jlpoda, 2016

METOANYECKHUE MATEPUAJIBI JJIs1 YUUTEJIA

1.®usuka. Yrmyonenusiit yposenb. 10—11 kmaccsl : paboyvast mporpamMma K
muanu YMK B. A. KacbesiHoBa : yueOHO-MeTouueckoe nmocooue / B. A. KacbsiHOB,
N. T. Bnacosa. — M. : [Ipoda, 2017.

2.Ilporpamma kypca pusuku jis 10—11 knaccoB. YTiryOneHHBIN YpOBEHB
(aBTop B. A. KacesnoB). YMK «®wusuka. YrinyoseHasiit ypoBeHsb. 10 kiaccy»

3. ®usuka. YrayoOneHHbli ypoBeHb. 10 kimacc. YueOHUK (aBTOP
B. A. KacbeaHOB).

4. ®uzuka. YriyosneHHbl ypoBeHb. 10 kiacc. MeTonuueckoe mocodue (aBTop
B. A. KacbeaHOB).

5. ®usuka. bazosrlii u yriyoneHHsiil ypoBau. 10 kiacc. Terpans mis
naboparopHbix padoT (aBTophl: B. A. KacesHoB, B. A. KopoBuH).

6. ®usuka. YrayoneHnsiit ypoeHb. 10 kinacc. KoHTponbHBIE paboThI (aBTOPHI:
B. A. Kacesanos, JI. II. Momeiiko, E. D. Parouib).

7. ®uzuka. 10 kinacc. unaktuyeckue Mmatepuaisl (aBTopsl: A. E. Mapom,

E. A. Mapon).

8. ®usuka. 3agaunuk. 10—11 knaccel (aBTop A. I1. PeiMkeBuy).

9. DnextponHas ¢popma yueobnnka. Y MK «Duznka. YriryOneHHbIH ypPOBEHb.
11 xnmace»

1. ®usuka. YroyOneHHsbI ypoBeHb. 11 kmacc. YueOHUK (aBTOp
B. A. KacesaHoB).

2. ®usuka. YriybneHHsli ypoBeHsb. 11 kimacc. Mertoanueckoe mocodue (aBTop
B. A. KacesaHoB).

3. ®usuka. bazoBslii u yriyonenHsiil ypoBau. 11 knacc. Terpaap nis
naboparopHsix padot (aBTophl: B. A. KacesHos, B. A. KopoBun).

4. ®uzuka. YriyoneHHsld ypoBeHb. 11 kiacc. KonTpoabHbie paboThI (aBTOPHI:
B. A. Kacesnos, JI. II. Momeiiko, E. D. PatOus).

5. ®uzuka. 11 knace. [Aunaktudeckue matepuaisl (aBTopsl: A. E. MapoH,
E. A. Mapon).

6. ®usuka. 3agaunuk. 10—11 knaccsl (aBTOp A. I1. PeiMKEBUY).



7. OnextponHas popma yueoHuka. KOMIIEKT HArIsIHBIX MOCOOUH

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETU
HUHTEPHET

[lepedeHb 37EKTPOHHBIX 00PA30BATENBHBIX PECYPCOB MO (HU3HKE

http://school-collection.edu.ru/collection

EcrecTBeHHO-HayuHbIe dkcnepuMeHThl — Dusnka: Komnexkuus Poccuniickoro

00111e00pa30BaTeIbHOrO OopTajia
http://experiment.edu.ru

OtkpsiThiid Koswiek: usuka http://www.physics.ru

DNeMEHTHI: MOMYJISIPHBIN calT 0 pyHaaMeHTaIpHON Hayke http://www.
elementy. Ru

Beeneune B Hanotexnonoruu hitp://nano-edu.ulsu.ru

BuptyansHbiii MeTOaUYECKH KaOWHET yuuTesss GU3UKU U aCTPOHOMMU: CaUT
H.H. T'omynunoii http://www.gomulina.orc.ru

Bupryanbhbiii puzmaT-Ki1acc: oOUIEropoICKON CalT capaTOBCKUX YUHUTeNen
http://www.fizmatklass.ru

BuprtyansHbiii GOHT eCTeCTBEHHO-HAYYHBIX U HAYIHO! | TeXHHYEeCKUX 3P ()EeKTOB
«IbdexruBHas ¢uszuka» http:// www effects.ru

lNazera «®usuka» M3narensckoro noma «IlepBoe ceHTIOps»
http://fiz.1september.ru

EcrecTBeHHO-HayuHas mKoyia TOMCKOrO MOIUTEXHUYECKOTO YHUBEPCUTETA
http://ens.tpu.ru

3anumMarenbHas (u3nka B BOIpocax v oTBeTax: cailt B. Enbkuna
http://elkin52.narod.ru

3aoyHas ectecTBeHHO-Hay4yHas 1koia (KpacHosipck): yueOHbIe MaTepHalibl 1O
bu3uKe 11 MKoIsHUKOB Nttp://www.zensh.ru

3aoyHas pU3MKO-MaTeMaTHdeckas MKojia TOMCKOTo ToCcy1apCTBEHHOTO
yauBepcuteTa http://ido.tsu.ru/schools/physmat

3aouHas pu3mko-TexHrueckas mkoia mpu MOTH http://www.school.mipt.ru

Nudopmaruka u ¢pusmka: cat yunrtens ¢pusuku u uapopmaruku 3.3. llakyposa
http://teach-shzz.narod.ru

Nudopmarimonaple TEXHOJIOTUH B TIpenoilaBaHuy pu3uku: cait 1.51.
@unurnmosoi http://ifilip.narod.ru

Nudopmarmonable TEXHOIOTUN Ha ypokax (hu3uku. HTEepaKkTUBHAS aHUMAIIHS
http://somit.ru

Wutepuer-mecto ¢usmka http://ivsu.ivanovo.ac.ru/phys

Kadenpa pusnkr MoCKOBCKOTO HHCTHTYTa OTKPBHITOTO 00pa30BaHUS
http://fizkaf.narod.ru

KBanT: HayuyHO-TIOMYJISIPHBIN (PU3UKO-MATEeMaTHUYECKHUH JKypHAIT
http://kvant.mccme.ru

KnaccHas ¢usuka: caiit yunrens usuku E.A. bammunon http://class-
fizika.narod.ru

Konuenuu coBpeMeHHOT0 €CTECTBO3HAHMUS: SJIEKTPOHHBIN YUeOHUK
http://nrc.edu.ru/est
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Jlaboparopust 00yuenus ¢usuku u actponomun UICMO PAO
http://physics.ioso.ru

Jlaypeatsl HOOeNeBcKO# mpemun no ¢usuke http://n-t.ru/nl/fz

Martepuainsl kadenpsl oomeit puznku MI'Y um. M.B. JlomoHOcOBa: yueOHbIE
nocoOusi, GU3NYECKU NPAKTUKYM, BUJIEO- U KOMITbIOTEPHbBIE JJEMOHCTPALIUU
http://genphys.phys.msu.ru

Matepuainsl pusznueckoro axynsrera Cankr-Ilerepoyprekoro
roCyJapCTBEHHOTO yYHHBepcuTeta hitp://www.phys.spbu.ru/library

Mup puzuku: neMoHcTpauu GU3NIeCKUX 3KCIEPUMEHTOB
http://demo.home.nov.ru

Oo6pazoBatenbHbie MaTepuaibl o pusuke ®TU um. A.®. Nodde
http://edu.ioffe.ru/edu

OO6yuaronine TpexypoBHEBbIe TeCThl 10 (usuke: caiT B.U. Perenpmana
http://www.physics-regelman.com

OnnaiiH-ipeoOpa3oBaTeb equHUIl u3Mepenus http://www. decoder.ru

[TopTan ecrecTBeHHbIX HayK: ®usuka http://www.e-science.ru/physics
[Tpoext AFPortal.ru: actpodusnueckuii mopran http://www. afportal.ru
[TpoexT «Best dusuka» http:// www fizika.asvu.ru
Pemenns 3amau u3 yueOHUKOB o pusuke http:// www. irodov. nm.ru
Caitt npakTukyroriero pusuka: npenoaasarens Guszuku U.M. Bapnamosa
http://metod-f.narod.ru

CamorecTupoBaHue MIKOJILHUKOB 7-11 Ki1accoB M aOUTYPUEHTOB MO (HU3UKE
http://barsic.spbu.ru/wwwi/tests

TepmonnHamMUKa: JIEKTPOHHBIM YU4eOHUK 10 (PUBHKE
http://fn.bmstu.ru/phys/bib/I-NET

VYpoku o monexyisipHoit pusuke http://marklv. narod.ru/mkt

dusnkam — IpernogaBaTesIsIM U CTyaeHTaM hitp://teachmen.csu.ru

®dusuka B anumanusx http://physics.nad.ru
dwusuka B npe3eHtanuax http://presfiz.narod.ru
®uznka B mkoie: caiit M.b. JIsBoBckoro http://gannalv.narod.ru/fiz
dwusuka Bokpyr Hac http://physics03.narod.ru
®dusnka mis Beex: 3amaun o pusuke ¢ permeHusmu hitp://fizzzika.narod.ru
®dwusuka mis yauteneid: cailt B.H. Eroposoii http:/fisika.home.nov.ru
du3rka CTyeHTaM | MKOJbHUKAaM: o0Opa3oBaTenbHbIi MpoekT A.H. Bapruna

http://www.vargin.mephi.ru ®u3uka.py:

Caiit quist ygammxcs v penogaBareneit husukn http:// www fizika.ru

dwusukoMmIT: B moMoInb HaunHarmemy ¢usuky http://physicomp.lipetsk.ru

XabapoBckas kpaeBasi (PU3UKO-MaTeMaTUYECKas IIKOJIa

http://www.khspu.ru/~khpms

[xonbHas dusuka g yuurenei u yaueHukon: cailt A.JI. CakoBuua http://www

alsak.ru

Snepnas ¢pusuka B Marepuere http://nuclphys.sinp.msu.ru
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Onumnuanasl o Gusuke Beepoccuiickas oJIMMIIMAa NIKOJIBHUKOB 1O (PU3KKE
http://phys.rusolymp.ru

I[I/ICTaHI_II/IOHHaSI oJimMIInazga 1mo (1)I/ISI/IKC - TGJIGKOMMYHI/IKaHHOHHBIfI
obpasoBaTenbHbIN mpoekT hitp://www.edu.yar.ru/russian/projects/predmets/physics

JlucTaHIIMOHHBIE ABPUCTUUECKUE OJIMMITHAIBI TI0 u3uke http:// www
eidos.ru/olymp/physics

MockoBcKas pEeruoHaJibHas OJUMIINaJia INKOJIbHHUKOB I10 (I)I/ISI/IKG
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