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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3uKe Ha YpPOBHE CpeAHero ooiiero oOpa3oBaHUA
pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUN K pe3yJibTaTaM OCBOCHUS
OCHOBHOHM 00pa3zoBaTeapbHOM Mporpammsbl, mpeacraBieHHsix B ®I'OC COO, a
Takke ¢ yu€toM ¢eaepanbHol paboueld mporpamMmbl BocnuTanus u Konunenimu
npenojaBanus yueOHoro npeamera «dusnka» B 00pa30BaTEeIbHBIX OpraHU3AIMIX
Poccuiickoit  depeparuu, — pealM3yOIIUX  OCHOBHbIE  0Opa3oBaTeIbHBIC
MIPOTPaAMMBL.

[Tporpamma no ¢usuke onpenenser 00s13aTeNbHOE MPEIMETHOE COJEPIKAHUE,
YCTaHABIIMBAET PEKOMEHAYEMYIO MOCIEA0BATEIbHOCTh U3YUEHUSI TEM U Pa3/ICIIOB
y4eOHOTO mpeaMera ¢ Y4ETOM MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKM y4eOHOro Tpoliecca, BO3PACTHBIX OCOOEHHOCTEM  00ydYaromuxcs.
[Iporpamma mo @u3uke AAET MPEACTABICHHE O LENSIX, COAEp)KaHUH, OOIIeH
cTpaTerud OOy4eHUs, BOCIUTAHHS M Pa3BUTUS OOYYAIOUIUXCS CPEACTBAMHU
yueOHoro npeamera «Pu3nkay Ha yriayOoJaéHHOM YpOBHE.

N3yuyenue kypca ¢usuku yriayOJEHHOTO YpOBHS IMO3BOJSIET pPeaqnu30BaTh
3a/1auu MPoPeCCUOHAIIBHON OpUEHTAIIMH, HAMIPABJICHO Ha CO3JaHUE YCIOBHM IS
MPOSIBJICHUSI CBOMX MHTEJUICKTYyaJIbHBIX W TBOPYECKHX CIIOCOOHOCTEH KaXKIIbIM
oOyJaronuMmcsi, KOTOpble HEOOXOAMMBI [UIsl TPOJOJDKEHUsS O00pa3oBaHUs B
opraHu3anusx MnpodhecCUOHANIBLHOTO 00pa30BaHUsl MO Pa3IMYHBIM  (PUBHKO-
TEXHUYECKUM U MHKEHEPHBIM CIIEIIUATBHOCTSIM.

B mnporpamvme mno ¢Qusuke omnpenensroTcs IIaHUPYEMbIe Ppe3yJIbTaThl
OCBOEHHUS Kypca (PU3MKH Ha YpOBHE CpPeAHETO 00IIero oopa3oBaHus: TUIYHOCTHBIC,
MeTanpeaMeTHbIe, MpeaMeTHbie (Ha  yriayonéHHoMm  ypoBHe).  Hayuho-
METOJIOJIOTUYECKOM OCHOBOM [ pa3pabOTKu TpeOOBaHU K JIMYHOCTHBIM,
METANpeIMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOyYaronuxcsi, OCBOMBIINX
nporpamMmy 1m0 (u3MKe Ha YpoBHE cpeaHero oOmero oOpa3oBaHUsS —Ha
yIIIyOJIEHHOM YPOBHE, SIBJISIETCSI CUCTEMHO-ACSATEIbHOCTHBIN TTOAXO/I.

[Iporpamma no gpu3uKe BKIIOUYACT:

IUIAaHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (U3UKM Ha YIIIYOJIEHHOM
YpOBHE, B TOM YHCJIC TIPEIMETHBIE PE3YJIbTATHI TI0 T0JIaM 00YUYEHUS;

coJiepKaHue yueOHOoro npeamera « Pu3uka» mo rojgaM o0ydeHus.

[Iporpamma 1o ¢uU3MKE HMEET NPUMEPHBIM XapakTep U MOXET OBITh
WCIIOJIb30BaHa YUUTENIIMU (DU3UKH JJISI COCTABJICHUSI CBOUX PAOOUMX TPOTpaMM.

[Iporpamma mno (u3MKe HE CKOBBIBAET TBOPUYECKYIO MHUIIMATUBY YUUTEICH U
MPEJOCTABISACT BO3MOXHOCTU JUJISl PEalU3alu  PA3TUYHBIX METOJIUYECKUX
MOJXO/J0B K TMPEnoJaBaHUI0 (PU3UKK Ha yriayOJE€HHOM YypOBHE MPU YCIOBHUH
coxpaHeHus1 00s13aTeIbHOM YacTH coJiepKaHus Kypca.



®dusuka Kak Hayka O HauOosiee OOIIMX 3aKOHAX MPUPOJBI, BBICTyMHas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHU# 00 okpysxarorieM Mupe. [IIkonbHbIN Kypc (GU3UMKHA — CHCTEMOOOPA3YIOIIHiA
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MMOCKOJIBbKY (PU3MUECKHE 3aKOHBI
JexaT B OCHOBE IMPOIECCOB U SBJICHUM, HU3YyYa€MbIX XHUMHUEH, OMOJIOTHEH,
dusnueckoit reorpadueir w actpoHommei. Vcmonb3oBaHWME W aKTUBHOE
npyuMeHeHUe (U3MYECKUX 3HAHUW ONpENeNuiIo XapakTep W OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHMH B cdepe HHEPreTUKH, TPAHCIOpPTa, OCBOCHUS
KOCMOCA, IOJIYYeHHUs] HOBBIX MAaTEpHUANIOB C 3aJaHHBIMH CBOMCTBaMHU. 3yueHue
(¢U3MKH BHOCHUT OCHOBHOM BKJIaJ B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOU
KapTUHBI MuUpa o0ydaromerocsi, B (GOpPMUPOBAHUE YMEHUW MPUMEHSATHh HAYUHBIN
METO/] TIO3HAHUS [TPH BBITIOJIHEHUU UMH YYE€OHBIX MCCIIEIOBAHUM.

B ocHOBY Kypca (pu3uku Ha ypoOBHE CpeIHEr0 00LIero 00pa30BaHUs MOJIOKEH
pAI UIEH, KOTOPbIE MOKHO paccMaTpUBaTh Kak MIPUHIUIIBI €70 IOCTPOCHHSL.

Hoea uenocmuocmu. B COOTBETCTBHM C HEW KypC SBISIETCS JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepuaj U3 BCEX pa3leiaoB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KJIACCUUECKOM, TaK U COBPEMEHHOMN (PU3UKU.

Hoea z2enepanuzayuu. B coOTBETCTBUM C HEMl Marepuan Kypca (PU3NKHU
o0ObeIMHEH BOKpYr (¢u3nueckux Teopud. Benymwum B Kypce sBisercs
(opMupOBaHUE MPEJICTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pHH, BELIECTBE U
noJie.

Hoea cymanumapuzayuu. EE peanuzanus TpeaIonaracT HCIOJIb30BaHUE
rYMaHUTapHOTO TOTEHUHMana (pU3NYEeCKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3vkn Cc pa3BUTHEM OOIIECTBa, a TaKXkKe C  MHPOBO33PECHUYECKUMH,
HPABCTBEHHBIMU U HKOJIOTHYECKUMU MTPOOIEeMaMHU.

Hoesa npuknaonoit nanpagiennocmu. Kypc ¢busuku yriyOa€HHOTO YpOBHS
MPEANOIAraeT 3HakOMCTBO C IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTMYECKHX
MPUJIOKEHUN H3YyYEHHBIX TEOpUU M 3akOHOB. [Ipm 3TOM paccmarpuBaroTcs Ha
ypOBHE OOUIMX MpPEICTAaBICHUM M COBPEMEHHbBIE TEXHHYECKHE YCTPOMCTBA, M
TEXHOJIOTHH.

Hoea »rKkonocuszayuu peanusyeTcss TOCPEICTBOM BBEJCHHUS AJIEMEHTOB
collepKaHUs, TMOCBSIIEHHBIX SKOJOTMYECKHM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PA3BUTHEM TEXHUKUA M TEXHOJIOTMM, a TakXe 00CyXIAeHUs
po0JieM palOHAIBHOTO MPUPOIOTIOIB30BAHUS U IKOJIOTUYECKOM O€30MaCHOCTH.

OcBoeHue cofiepkaHusl MporpaMmbl MO (GU3KKE JOHKHO ObITh MOCTPOCHO HA
MPUHIIMIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxoaa. s gpusuku peanusanus 3TUX
OPUHIIMIIOB 0a3UpyeTCsl Ha UCIOJIb30BAHUM CAMOCTOSITEIBHOTO SKCIIEPUMEHTA KaK
NOCTOSIHHO JIeHcTBYIoIEro ¢akropa ydeOHOro mporecca. s yriyOn€HHOro
YPOBHSI — 3TO CHCTEMA CAMOCTOSITEIBHOIO YYEHHYECKOIO SKCIIEPUMEHTA,



BKJIIOUAIOLIETO (PPOHTAIBbHBIE YUYEHUYECKHE OMbITI MPU HM3YYEHUU HOBOTO
MmaTepuaia, 1abopaTopHble padOThl U PabOThl NpAaKTUKyMa. [Ipy 3TOM BO3MOXKHBI
IBa cmocoba peanu3auuu  (U3MUECKOrO IMpakTukyma. B mepBom  ciyuae
IPAaKTHUKYM MpoBoauTcs aubo B koHue 10 u 11 kiaccos, mbo mocie nepBoro u
BTOPOTO TMOJYTOAMM B KaXIOM M3 O3TUX KjaccoB. Btopoil cmocod — 3710
UHTETpaluss padoT MpakTUKyMa B CHCTEMY JIaDOpaTOpHBIX pPadOT, KOTOpHIE
IpOBOASATCA B Ipoliecce M3ydyeHus pasaena (temsl). IIpum 3ToM mox pabotamu
IPAKTUKyMa MIOHUMAETCsl CaMOCTOATEIbHOE MCCIEA0BAHNE, KOTOPOE MPOBOAUTCS
10 PyKOBOJICTBY CBEPHYTOIr'0, 0000IIEHHOTO BUIA 0€3 MOIIaroBOil HHCTPYKILIUH.

B nporpamme 1o (¢u3Mke cucTeEMa YYEHHYECKOTO HKCIEPUMEHTA,
7abopaTopHbIX paboOT M MpaKTUKyMa Ipe/icTaBieHa €IMHbIM NepeuyHeM. Bpidop
TEMAaTUKHU JJI1 3TUX BHJIOB YYCHUYECKUX MPAKTUYECKUX PAOOT OCYLIECTBIAETCS
YYaCTHHUKaMU 00pa30BaTEIbHOTO MPOIECCa UCXOSl U3 OCOOEHHOCTEN MOYypPOYHOIO
IJIAHUPOBAHMS U OCHalleHHs KaOuHera ¢usuku. Ilpu »TomM oOecneunBaercs
OBJIaJICHHE OOYYalOUIMMHUCS YMEHUSMH TPOBOJUTH NpPSIMbIE U KOCBEHHBIE
U3MEPEHMs], UCCIEeIOBAaHUS 3aBUCUMOCTEH (DU3MUECKHX BEIMYMH U MOCTAHOBKY
OMBITOB TIO MPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonpiioe BHHUMaHHME YAENAETCS PEHIEHUI0 PACUETHBIX M KaYECTBEHHBIX
3amad. IIpym »TOM U1 pacyE€THBIX 3a7a4 IMPUOPUTETOM SIBIISIIOTCS 331a4d C SBHO
3aJIaHHOM M HESIBHO 33JIaHHON (PU3MUYECKOW MOJIETIBIO, TIO3BOJISIFOIINE MTPUMEHSTh
U3YYECHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOrO pasjesia Kypca, Tak U
MHTErpUpys NPUMEHEHHE 3HAaHUN U3 pa3HbIX pa3aesioB. JlJid KaueCTBEHHbIX 3a7a4
MIPUOPUTETOM SIBJISIFOTCA 3aJlaHusl Ha OOBSCHEHUE/TPEJCKAa3aHUuE MPOTEKAHMS
(bu3nuecKuX SBICHUN U MPOIIECCOB B OKPYXKAIOIIEH KWU3HH, TpeOyroIre BhIOOpa
(duznyeckoil MoIEeNu ISl CUTyal[M IPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k marepuanbHO-
TEXHUYECKOMY OOECIEUCHHUIO0 Y4eOHOTO Mpolrecca Kypc (U3UKH yriayOJIEHHOTO
YPOBHSI HAa YPOBHE CPEIHEr0 OOLIEro 00pa30BaHUs JOJKEH U3y4aTbCs B YCIOBUSIX
npeaMeTHOro kabwHera. B kabunere (u3uku JOKHO OBITH HEOOXOIUMOE
naboparopHoe OOOpyIOBaHUE I BBINOJHEHUS YyKa3aHHBIX B MPOTpPaMMe I10
(¢u3NKe YYEeHHMYECKUX OMBITOB, JAOOPATOPHBIX pabOT M pabOT MpaKkTHUKyma, a
TaK)Ke JEMOHCTPALIMOHHOE 000pYI0BAHHKE.

JleMoHCTpallMOHHOE  000pyZoBaHHEe (QOPMHUPYETCSI B COOTBETCTBUHU C
OPUHLIMIIOM MUHUMAJIBbHON JOCTaTOYHOCTH U 00ecrevyuBaeT IMOCTaHOBKY
MEPEYUCIICHHbIX B TMpOrpaMMe MO (U3MKE KIIOUEBBIX JAEMOHCTpaUUd ISt
WCCIEIOBAHMS  HM3yYaeMbIX SBJICHMA W  MPOLECCOB, OSMIHUPUYECKUX H
(GyHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlaGopatopHoe 000OpyAOBaHHE ISl YYEHHYECKUX IPAKTHUUECKUX paboT
(dopMupyeTcss B BHUJE TEMaTHUYECKHX KOMIUIEKTOB M OOECIeYMBAETCs B pacuére



OJIHOTO KOMIUIEKTa Ha JAByX oOydaromuxcs. TemaTudyeckue KOMIUIEKTHI
71a60paTOPHOTO OO0OpPYAOBAHUS JIOJDKHBI OBITh IMOCTPOEHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUU aHAJIOTOBBIX U HU(POBBIX MPUOOPOB, a TaKkKe KOMIIbIOTEPHBIX
U3MEpPUTEIBHBIX CUCTEM B BHJIe ITU(DPOBBIX J1aOOpaTOpuil.

OCHOBHBIMH TEJISIMU U3y4YeHUsI (PU3MKH B 0OIIEeM OOpa30oBaHUU SIBIISIOTCS:

dbopMHpoBaHUE MHTEpPECA U CTPEMJICHUSI 00YyYalOlUXCsl K HAyYHOMY
U3YYEHUIO TOPUPOABI, Ppa3BUTUE MX HMHTEIUIEKTyalbHbIX M  TBOPYECKHUX
CIIOCOOHOCTE;

pa3BUTHE MPEACTABICHUN O HAyYHOM METOJIe MO3HaHUs U (GOpMHpPOBaHUE
UCCJIeI0BATEIHLCKOIO0 OTHOIICHHUS K OKPY KAIOUIUM SIBIICHUSM;

(GopMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHMsI KaK pe3yJbTaTa U3y4€HHUsS OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (PU3HKHU;

dbopmMupoBaHUE YMEHUN OOBACHSTH SIBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX
3HAHUU U HAYYHBIX JOKA3aTEIbCTB;

dbopMHpoBaHUE TMPEACTABICHUN O POMU (U3UKK IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  TpEACTaBICHUUN 0 BO3MOXHBIX  cdepax  Oynyuien
podeCCUOHAIBHOW  JESTETbHOCTH, CBSI3aHHBIX C (U3MUKON, MOATOTOBKA K
JaJibHENIIeMy OOyUEHUIO B ’TOM HalpaBJICHUH.

JlocTxeHne 3TUX Lened oOecreynBaeTcsl pelieHueM CIeAYIOUINX 3a1ad B
Mpoliecce u3yyeHus Kypca GU3MKU Ha YPOBHE CPEHEro 00IIero 00pa3oBaHus:

NpUOOpPETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKHX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOpHUsAX,  BKJIOYAas  MEXaHWKY,  MOJIEKYJSIpHYIO  (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U JIEMEHTHI aCTPO(DU3HKY;

(dbopMUpOBaHNHE YMEHUHN MPUMEHATh TEOPETUUECKUE 3HAHUS ISl OObSICHEHUS
(u3MUecKuX SIBICHUI B MPUPOJE U ISl NPUHATHS MPAKTUYECKHX PEHICHU B
MOBCEHEBHOM JKH3HMU;

OCBOEHHE CIIOCOOOB pEIICHHs PA3IMYHBIX 3a4ad C SBHO 3a/laHHOM
¢uznyeckoil Monesblo, 3a/ay, MOApPa3yMEBAIONINX CAMOCTOSITEIFHOE CO3JaHHE
¢usznyeckoil Mopenu, aJeKBaTHOM YCIOBHSAM 3aJaud, B TOM 4HCIE 3ajad
UHKEHEPHOTO XapaKTepa;

NOHMMaHHWE (U3MYECKUX OCHOB W TPUHLHUIOB JACUCTBUA TEXHUYECKUX
YCTPOWCTB U TEXHOJOTUYECKHUX NIPOLIECCOB, MX BIMSHUS HA OKPYKAIOIIYIO CPELY;

OBJIAJICHUE METOJaMU CAMOCTOSITEBHOIO IUIAHUPOBAHMUS W IPOBEACHUS
¢u3nUecKuX OKCIMEPUMEHTOB, aHalIW3a W HMHTEpIpeTanuu  uH(opmaiuu,
onpeaeneHus TOCTOBEPHOCTH MOJYYEeHHOTO pe3yJIbTaTa;

CO3JaHWe YCJIOBUH MJii Pa3BUTHUSI YMEHUU MPOEKTHO-HCCIEI0BATENbCKOM,
TBOPYECKOU IEATEIILHOCTH;



pa3BuTHE MHTEpeca K chepam nmpodhecCHOHATHHOU ACSITEIBHOCTH, CBI3aHHON
¢ (hU3UKOM.

B cootBerctBun ¢ TpedoBanmsiMu PI'OC COO yriyOnéHHBI YpPOBEHb
u3ydeHus yudeOHoro mnpeamera «@Du3uka» Ha YpPOBHE CpEIHEro OOIIero
oOpa3zoBaHusi BbIOMpaeTcs OOYYaIOIMMHUCS, TUIAHUPYIOIIUMHU IPOJIOJKEHUE
00pa3oBaHUsl 1O CHEIUATBHOCTIM (PU3UKO-TEXHUYECKOTO POPUIIS.

Ha uzyuenne pusuxu (yriyOn€HHBIA ypOBEHB) Ha YPOBHE CPEIHETO OOIIEro
oOpaszoBanwus otBoautcs B 11 ximacce — 170 wacos (5 wacoB B Henedio).

[Ipennaraemeiii B mporpamMmme Mo (U3MKE TMepeueHb J1a0OpaTOPHBIX H
NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOP
pOBe/ICHUsT J1A0OPAaTOPHBIX pPabOT M OMBITOB € YYETOM HMHAMBHUAYaTbHBIX
0COOEHHOCTEN 00yYaroIuXCs.



COILEPKAHUE OBYUYEHUASA
11 KJIACC

Pasznen 4. DiekTpoaMHAMHUKA.

Tema 4. Macnummnoe noe.

B3anmoneiicTBUE TNOCTOSHHBIX MAarHUTOB M TPOBOJHHKOB C TOKOM.
MaruntHoe mnone. Bektop MarHuTHOM WHAYyKOMHW. [IpuHnun cynepno3nnmu
MAarHUTHBIX NOJIeH. JIMHUM MarHUTHOW MHIYKIIWH.

MarauTtHoe 1moJie IpPOBOJHUKA C TOKOM (MPSAMOIrO MPOBOJHUKA, KATYIIKU U
KpyroBoro Butka). OneIT Jpcreaa.

Cuna AMnepa, €€ HalpaBJIE€HUE U MOAYJIb.

Cuna Jlopenua, €€ HanpaBiI€HUE U MOYJb. JIBUKEHHUE 3apsyKEHHON YaCTHUIIbI
B OJTHOPOJIHOM MarHUTHOM noJjie. Pabota cuibl Jlopenua.

MarunutHoe none B Bemectse. DeppomMarHeTuku, napa- U JuaMarHeTUKH.

TexHuyeckrue yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: IPUMEHEHUE
MTOCTOSTHHBIX MarHuTOB, AIEKTPOMAarHuTOB, TECTEP-MYJIbTUMETP,
ANEKTPOJBUTATEND SIKOOHU, YCKOPUTEIH 3JIEMEHTAPHBIX YACTHII.

Jlemoncmpayuu.

KaptnHa  7OuMHMI  WMHOYKOMM  MArHUTHOTO  MOJS  IOJIOCOBOTO |
MOIKOBOOOPA3HOTO NOCTOSIHHBIX MarHUTOB.

KaptrHa nMHUI MarHUTHOM MHIYKIHMH MOJIS IJITMHHOTO MPSIMOT0 IPOBOIHHUKA
Y 3aMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIKH C TOKOM.

B3anmonenicTBrue 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuiel JIOpeH11a Ha KOHBI 3JIEKTPOJIUTA.

HabGnronenue NBHKEHHS ITy4Ka JIEKTPOHOB B MAarHUTHOM ITOJIE.

[TpunMn JIEVCTBUS BJIEKTPOU3MEPUTEIBHOTO npudopa
MarHUTOIIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadvopamopuvie padbomul, npaKmuKym.

HccnenoBanrie MarHUTHOTO MOJISt TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHETHKOB.

HccnenoBanue neCTBUSI MOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenne cuitbl Amriepa.

N3yyeHue 3aBUCUMOCTH CHJIbI AMIIEpa OT CHJIbI TOKA.

OnpeneneHne MarHUTHOW MHJIYKIIMM HA OCHOBE U3MEPEHUS CUIIbI AMIIEpa.

Tema 5. InekmpomazHumHas UHOYKUUA.

SIBeHne aneKTpoMarHWTHOM UHAYKUMK. [IOTOK BekTOpa MAarHUTHOU
uHaykuuu. OJIC uMHOyKuuu. 3aKOH SJIEKTPOMArHUTHOW uWHAYKuuu PDapanes.
Buxpesoe anexkrpuueckoe nosie. Toku Pyko.



O/1C uHayKUMH B IPOBOJAHUKE, ABUKYILEMCS B OJJHOPOAHOM MArHUTHOM
noJie.

[IpaBuiio Jlenna.

NunykTtuBHOCTE. Karymika WHIYKTUBHOCTM B LENM IOCTOSHHOIO TOKA.
Asnenne camonnaykuuu. J1C caMOMHIyKIINH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHuyeckne yCTpONCTBA U TEXHOJIOTMYECKHE IPOLECCHl: WHIYKIIMOHHAS
1€Yb, COJICHOU], 3allUTa OT JEKTPHU3ALNH TN MPU IBUKEHUHU B MArHUTHOM MOJIE
3eMIIn.

Jlemoncmpayuu.

HabGnronenue siBieHus 3J€KTPOMAarHUTHOM UHAYKIUH.

Hccnenoanne 3aBucumoctd IJIC MHIYKIMH OT CKOPOCTH W3MEHEHUS
MarHUTHOTO MOTOKA.

[TpaBuno Jlenua.

[Tamenrie MarHuTa B aIlOMUHUEBOM (MEIHOM) TpyOe.

SBneHue caMOMHIYKIIMH.

HccnenoBanne 3aBucumoctd D1C cCaMOMHIYKIIMM OT CKOPOCTHA MU3MEHEHUS
CUJIBI TOKA B LEIIN.

Yuenuueckuii sxcnepumenm, nadopamopnvie padomaol, npaKMUKyM.

HccnenoBanve sIBIEHUS MJIEKTPOMAarHUTHON MHIYKIIMH.

Onpenenenre UHIYKIUA BUXPEBOTO MarHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOMHIYKIIMH.

CO6opka MoJIe M IEKTPOMarHuTHOTO reHepaTopa.

Pa3nea 5. Kote6anus u BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbnas cucrema. CBoOO HBIC KOJICOAHMS.

["apMonunyeckue konebanus. Kunemarnueckoe M JIUHAMHYECKOE OINMHUCAHUE.
DHEpreTU4ecKoe ONKMCAHUE (3aKOH COXPaHEHUS MEXaHWYECKOM 3Hepruu). BeiBon
JMHAMHYECKOTO OMMCAaHUs FapMOHUYECKHX KOJIeOaHUN M3 UX SHEPreTUUYECKOro U
KMHEMaTHY€CKOTO OMUCAHUS.

Amruntyaa u ¢aza konebanuil. CBsi3b aMIUIUTYIbl KOJ€OaHUN HCXOIHOM
BEJIMUMHBI C aMIUIUTYy1aMU KoJie0aHuil €€ CKOPOCTH M YCKOPEHUSI.

[lepmon m wactora konebanuii. [lepmom Mmamblx CBOOOTHBIX KOJIEOAHUN
MaTeMaTHueckoro wmasTHuka. [lepuon cBOOOIHBIX KOJI€OAHUM MPYXUHHOTO
MasITHUKA.

[Tonsarue o 3aTyxarmnux KojebaHusx. BeiHyxaeHHbIe KojieOanus. Pe3oHaHc.
Pe3zonancHas kpuBas. BrausHue 3aTyXxaHuss Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKONIEOAHUSI.



TexHUYEeCKUE yCTPONCTBA U TEXHOJIOIMYECKHE MPOLECCHl: METPOHOM, Yachl,
KayeJly, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3anuch K0IeOaTENbHOTO IBHKEHUSI.

HabmtoieHue He3aBUCUMOCTH MEpHOJa MajbIX KOJeOaHU Tpy3a Ha HUTH OT
aAMIUIUTY/IBI.

HccnenoBanue 3aTyXaromux KoJIeOaHUi U 3aBUCUMOCTH TEPHO/ia CBOOOIHBIX
KOJICOaHUIl OT COMPOTUBIIEHUS.

HccnenoBanne konebaHuii Tpy3a Ha MACCHBHOM TMpYKHUHE C IEIBIO
(opMupOBaHUs IPEACTaBICHUN 00 UI€aIbHON MOJIEIH MIPYKUHHOTO MasTHUKA.

3aKOH COXpaHEHHMsI SHEPTUH MPHU KOJIEOAHUAX TPy3a Ha MPY>KUHE.

HccnenoBanrie BbIHYXICHHBIX KOJIEOaHUM.

HaoGmronenne pe3onanca.

Yuenuueckuit sxcnepumenm, nadvopamopuvie pabomaul, npaKmuKym.

N3mepenue mnepuoja CBOOOIHBIX KOJICOAHMN HUTSHOTO W MPYKHMHHOTO
MasTHHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS Teja B X0 KOJeOaHU Ha yIIPyTOM IMO/BECE.

N3yyeHue ABMKEHUS] HUTSHOTO MasiTHUKA.

[TpeoOpa3oBanue F3HEPTUH B IPYKUHHOM MasSITHUKE.

HccnenoBanue yObIBaHUS aMILTUTY/IbI 3aTyXalOMUX KOJEOaHUH.

HccnenoBanrie BbIHYKICHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHbvle KOneOAHUA.

Konebarenbupiii  koHTYp. CBOOOJHBIE SJIEKTPOMATHUTHBIE KOJICOAHUS B
uaeasbHoM KoJsiebarenpHOM KoOHType. Popmyna Tomcona. CBsi3b aMILTUTY/bI
3aps/ia KOHAEHCAaTopa C aMIUIMTYOM CHJIbI TOKA B KOJIEOATEIbHOM KOHTYDE.

3aKOH COXpAaHEHMs SHEPTUH B HJI€aJIbHOM K0JIe0AaTEIbHOM KOHTYDE.

3aryxaromme AJIEKTPOMATrHUTHBIE Kosie0aHusl. BbIHYyX1€HHBIE
AJIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIHOCTh TEPEMEHHOIO TOKA. AMIUIMTYIHOE U
JEUCTBYIOIIEE 3HAYEHUE CHJIBI TOKA W HAMpsHDKEHUS MOpU pa3audyHou (dopme
3aBUCUMOCTH MEPEMEHHOI0 TOKA OT BPEMEHHU.

CunycouianbHbli TIEPEMEHHBIM TOK. Pe3uctop, KOHAEHCATOp M KaTyllKa
WHIYKTUBHOCTH B LIENU CHHYCOMJAJIBHOIO NEPEMEHHOIO TOKA. PE30HAHC TOKOB.
Pe3oHaHc HanpspKeHUN.

WneansHblii  Tpancpopmarop. IlpousBoactBo, mepenada u mnotpedlieHHe
AJIEKTPUYECKON IHEPIUU.

OKOJIOTUYECKHE PHUCKM TIpU MPOU3BOACTBE 3JEKTpo3Hepruu. KynbTypa
WCIIOJIb30BAHUS IEKTPOIHEPTHH B IOBCETHEBHOM KU3HU.



TexHuyeckue yCTpouCTBa U TEXHOJOTMYECKHUE IPOLIECCHI: MIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, JIMHUM JIEKTpOIepe1ay.

Jemoncmpayuu.

CB0OOOIHBIE IIEKTPOMAarHUTHBIE KOJICOaHUSI.

3aBUCHUMOCTB 4aCTOTHI CBOOOJHBIX KOJIEOAHUN OT MHAYKTUBHOCTH U €EMKOCTH
KOHTYpa.

OcHuII0rpaMMbI 3JIEKTPOMAarHUTHBIX KOJIeOaHUH.

['eneparop He3aTyXarOLUX 3JIEKTPOMAarHUTHBIX KOJIEOaHUM.

Mopens 3JIeKTPOMarHuTHOTO Te€HEPATOpA.

BbIHy K IeHHbIE CHHYCOUIAIbHBIE KOJICOaHMUS.

Pe3ucTop, karymka MHIYKTUBHOCTA M KOHAEHCATOP B LIENH MEPEMEHHOIO
TOKA.

Pe3oHaHC mnpu IOCIENOBATEIBHOM COEIMHEHMM PE3UCTOpa, KAaTyLIKH
UHAYKTUBHOCTH U KOHJIEHCATOPA.

VYCeTpoiicTBO U MIPUHITUIT ICUCTBUS TpaHCPopMaTopa.

Mopens IMHUY JJIEKTPOIIEPEIadn.

Yuenuueckuit sxcnepumenm, nadbopamopuvie pabomaol, npaKmuKym.

Nzyuenue tpanchopmaropa.

HccnenoBanue NMEPEMEHHOTO TOKA 4Yepe3 IOCIEN0BAaTEIbHO COEIVHEHHBIC
KOHJIEHCATOp, KaTYyIIKYy U PE3UCTOP.

HabmroieHue 31eKTpOMarHuTHOTO pe30HaHca.

HccnenoBanue paboThl MCTOYHUKOB CBETA B LIEMU IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMPOMAZHUMHbIE 60JIHDL.

MexaHudeckue BOJHBI, YCJIOBHS HX pacnpoctpaHeHus. Ilonepeunble u
OPOJOJIbHBIE BOJHBL llepron, CKOpoOCTh pacnpoCTpaHEHUST W JJIMHA BOJIHBL
CBolicTBa MEXaHMYECKHX BOJIH: OTpa)K€HUE, MpeoMJIEHUE, MHTep(epeHIus u
nupakius.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPENIBI.

DONEeKTPOMarHUTHHIE BOJHBI. Y CJIOBHUS M3JIyYEHHS AJIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opreHTalusi BEKTOPOB B AJIEKTPOMATrHUTHOM BOJIHE.

CBoiicTBa  JJIGKTPOMarHUTHBIX ~ BOJH:  OTPaXXEHUE,  IPEIOMIICHHE,
noJispu3aius, uHTepdepeHuns u qudpakimsi.

[IIkana 3JIEKTPOMarHUTHBIX BOJH. [[puMeHEeHue 371€KTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI pagUOCB3H U TeNeBUAEHUS. Paguonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEBL.



TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTBI, pajiap, paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenegon, CBU-nieun,
yJIbTPAa3BYKOBAsl TUAarHOCTUKA B TEXHUKE U MEUIMHE.

Hemoncmpauyuu.

OO0pazoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U TIPOI0JIbHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHUK 3BYKa.

3aBUCUMOCTH JIJTUHBI BOJIHBI OT YaCTOTHI KOJICOAHUIA.

HabGnronenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue untepdepentnu u audpakiuy MEeXaHU4ECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yJIbTpa3ByKa U €ro NPUMEHEHUE.

HaOnronenue cBsi3M rPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYIOU U
4acTOTOM KOJeOaHUH.

HccnenoBanre  CBOMCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpa)KE€HUe,
pesioMJICHUE, Mospu3anus, AU paxiys, uHTephepeHITHs.

Oo6Hapy:xeHue nHGPaKpacHOTo U yIbTPaPHOIECTOBOTO U3TyUCHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3ydeHne napameTpoB 3BYKOBOM BOJIHBI.

N3yueHne pacrpocTpaHEeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IPOCTPAHCTBE.

Tema 4. Onmucxa.

[IpsiMoJIMHEHOE pacIpOCTpaHEHUE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4euyHbIN UCTOYHUK CBETA.

OTtpaxkenne cBera. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHue n300pakeHui B
iockoM 3epkane. Chepuueckue 3epkana.

[IpenomieHue cBeTa. 3aKOHBI MPEJIOMIICHUS CBeTa. AOCOTIOTHBIN MOKa3aTeNb
npenomMieHusi. OTHOCUTENbHBIN NOKa3aTelnb npeaomiieHus. [1ocTosHCTBO 4acTOThI
CBE€Ta U COOTHOUIEHWE JJIMH BOJH NpPHU MEPEX0/I€ MOHOXPOMATHYECKOTO CBETa
yepes rpaHully pas3zenna IByX ONTUYECKUX CPE/l.

Xon nyueit B mpusme. ucnepcust cBera. CloHBIA cocTaB O€Oro CBeTa.
[Ber.

[TonHoe BHyTpeHHee oTpaxeHue. IIpenenbHblid yroa MOJHOr0 BHYTPEHHETO
OTpaKEHUSI.

ColOuparomme u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
pacCTOSTHUE U ONTHYECKash CUjla TOHKOM JIMH3BI. 3aBUCHUMOCTh (HOKYCHOTO
pPacCTOSTHUSI TOHKOM c(epruyeckod JHMH3BI OT €€ TEOMETPUM U OTHOCHUTEIHHOTO
MoKa3aresis MPeJoMIICHUS.

@opmysia TOHKOM JIMH3BI. Y BEJINYEHHE, JaBAEMOE JINH30M.



Xoja ny4a, MPOWIEIIEro JUH3Y MO/ MPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOM
ontudyeckord ocu. IloctpoeHne wu300paKeHMM TOUKHM W OTpe3ka NpsSIMON B
cOoOHpAIOIIMX U PACCEUBAIOIINX JIMH3aX U UX CUCTEMaXx.

OnTuyeckue nmpubopsl. Paspemaromas crnocoOHOCTh. [1a3 kak onTuyeckas
cUcCTeMA.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONITHKH.

BonnoBass ontuka. WuTepdepenius cBera. KorepeHTHbIE WCTOYHUKH.
VYcaoBus HaOMOAEHHS MAKCMMyMOB M MHHUMYMOB B HMHTEpP(EpEHLIHOHHOU
KapTUHE OT JBYX KOTEPEHTHBIX HCTOYHUKOB. IIpumepsl KinaccuyecKkux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaxuus cBeta. Judpakinuonnas peméTka. YcioBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpM  TMAJCHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(DPaKIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyecknue yCTpONCTBA W TEXHOJIOTMYECKHE TIPOLECCHl: OYKH, JIyNa,
nepuckomn, QoTtoanmapaT, MHUKPOCKOI, MPOCKIMOHHBIA ammnapar, MPOCBETIICHHE
ONTHUKH, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA.

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.

HccnenoBanne npeaomMiIeHUsI CBETA.

Hab6nrogenue nmogHoro BHyTpEHHEro OTpaxkeHus. MoJiens CBETOBOIA.

HccnmenoBanne xoAa CBETOBBIX IIYYKOB 4YEPE3  IJIOCKOMAPAILIEIBHYIO
IJIACTUHY U PU3MY.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpOCKoIia, TeJIeCKomna.

HabGmronenne natepdepeHimm cera.

Hab6nronenue 11BeTOB TOHKUX TUIEHOK.

HaOmronenue nudpakiuu cBera.

N3yyenue nudppakiinoOHHON perETKy.

Hab6nronenue nudpakiimoHHOTO CIIEKTpA.

HabOmronenue nucrnepcuu cBera.

HabGnronenue nonsipu3anuu cBeTa.

[IpuMeHeHue MOISIPOUIOB JJIsl U3YUEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxkcnepumenm, nadopamopnuie padomul, npaKmuKym.

N3mepeHnue nokasaresns npeaoMIeHUs CTeKIa.

HccnenoBanne 3aBUCUMOCTH (DOKYCHOTO pacCTOSIHUS OT BemiecTBa (Ha
MIpUMEPE KUJKUX JIUH3).

U3mepenrie  (OKYCHOTO  pacCTOSIHUSI ~ pAaCCEUMBAIONIMX  JIUH3.

[Tonyyenue n300paxkeHusi B CUCTEME U3 TJIOCKOTO 3epKaja U JUH3bI.



[Tomy4yenune n300pakeHUsI B CUCTEME U3 JIBYX JINH3.

KoHcTpynpoBaHue TEIECKONUYECKUX CHCTEM.

Hab6mronenue audpaxiyu, nHTEpGEPEHITNN U TOISPU3AIIN CBETA.

N3yuenue noyisipu3alvii CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIECKTPHUKA.

N3yyenue nHTepPEepeHInm Ja3epHOTO U3TyUCHUS HA IBYX IIEISX.

HaOmronenue nucnepcum.

Habmonenue u ucciaenoBanue au(pakiimoOHHOTO CIEKTpa.

N3Mepenue NmHblI CBETOBOW BOJIHBI.

[TonydyeHue criekTpa U3Iy4YEHUs CBETOJMOAA MPHU MOMOIIU TU(PAKIIMOHHON
PELIETKMU.

Pa3nen 6. OcHOBBI cIeNMAIbHON TEOPUH OTHOCUTEIbHOCTH.

['panuubl  NPUMEHUMOCTHM  KJIACCMYECKOM  MexaHuku.  lloctymnatel
CIeUAIBHOM TEOPUU OTHOCUTEIHLHOCTH.

[IpoctpancTBeHHO-BpeMeHHOM  uHTepBasl.  [IpeoOpaszoBanus  JlopeHiia.
YcnoBue mnpuuUHHOCTH. OTHOCUTEIBHOCTH OJHOBPEMEHHOCTH. 3aMEIJICHHE
BPEMEHH U COKPAIICHUE JJINHBI.

OHEPrUsi U UMITYJIbC PEIATUBUCTCKON YAaCTHIIBI.

CBs13b Macchl C SHEPrUEH U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHS
MOKOSI.

TexHuyeckue yCTpOWCTBA U TEXHOJIOTMYECKHE MPOLECChl: CIYTHUKOBBIC
MPUEMHUKU, YCKOPUTETHU 3apSKEHHBIX YACTHII.

YyeHn4ecKkuit HIKCIIEPUMEHT, TA00paTOPHBIE padOTHI, MPAKTUKYM.

OnpeneneHue UMIYJIbCa W DHEPrUU  PEISITUBUCTCKUX  dYacTull (1o
dboTorpadgusM TPEKOB 3apSKEHHBIX YACTHUI] B MATHUTHOM TI0JIE).

Paznen 7. KBanToBas (pusuka.

Tema 1. KopnycKynapHno-601H0601i 0yaausm.

PaBHOBecHOE TeIsIOBOE U3NIydeHUE (M3JIydeHHEe aOCOJIFOTHO YE€pPHOIO Tena).
3akoH cMeuienns Buna. I'unoresa [1nanka o kBaHTax.

®DoTOHBI. DHEPTUS U UMITYJIBC (POTOHA.

®orordpdext. Onbitel A. I'. CtonetoBa. 3akoHsl Gororddexra. YpaBHEeHUE
OamreitHa 11t potorddexra. «KpacHas rpanuna» dhorodddexra.

JlaBnenue cBeta (B 4YAaCTHOCTH, JaBlICHME CBeTa Ha aOCONIOTHO
MOTJIONIAONIYI0 W a0COJNIIOTHO OTpaxaronryro moBepxHocTh). Ombiter [1. H.
JleGenena.

BomnHoBeie cBolicTBa yactull. BosiHsl e bpounda. [InuHa BomHbl ne bpoins u
pasmepsl 00JlacTH  JIOKAJIM3alMK  JBIOKYIIEHcs vacTulbl.  KopmyckynspHo-
BOJIHOBOM Ayanu3M. [{udpakius 31eKTpOHOB Ha KpUCTaJIIax.

Crnenu¢uka nsmepenuit B Mukpomupe. COOTHOILIEHUSI HEONpeaenEéHHOCTeN
['eitzenoOepra.



TexHndeckrue yCTPOMCTBA M TEXHOJIOTHYECKHE IPOLECCHI: CHEKTPOMETD,
doTodeMeHT, (OTONATUMK, TYHHEIBHBI MHUKpPOCKOI, COJIHEUHas Oarapes,
CBETOJIMO/.

Hemoncmpauyuu.

®doTo3(ddeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHelTHETo GhoTod¢dexTa.

HUccnenoBanne  3aBUCHMOCTA  CONPOTHUBIICHUS  IMOJYHNPOBOAHUKOB  OT
OCBEILIICHHOCTH.

CeTonuon.

Conneunas 6aTapes.

Yuenuueckuii sxcnepumenm, nabopamopnsie padomaol, npaKmMuUKym.

HccnenoBanue Gporope3ucropa.

N3mepenue noctostnuoi [lnanka Ha ocHOBe uccnenoBanus Gororddexra.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO] OT HAIIPSAKEHUS.

Tema 2. Quzuxka amoma.

OnbITEl MO HCCIENOBAHUIO CTpoeHusa aroma. llimanerapHas Moaenb aTtoma
Pesepdopna.

[Toctynatel bopa. M3nyyenue u noriomnieHue GOTOHOB MpU MEPeXoje aToMa
C OJTHOTO YPOBHsI DHEPTUHU HA IPYTOU.

Buapl ciektpoB. CieKTp ypOBHEM SJHEPTUH ATOMA BOJAOPOAA.

CrnoHTaHHOE M BBIHYXJEHHOE U3JydeHHue cBeTa. Jlazep.

TexHn4eckue yCTpoOMCTBa U TEXHOJOTUYECKHUE MPOLECCHI: CIIEKTPAIbHbBIN
aHau3 (CIEeKTPOCKOIT), Jla3ep, KBAHTOBBIN KOMITHIOTED.

Hemoncmpauuu.

Mopens onbita Pezepdopaa.

HabGmronenne TMHEHYaThIX CIIEKTPOB.

YCTpOWUCTBO U IEUCTBUE CYETUYNKA NOHU3UPYIOIINX YACTHII.

Onpenenenue IIUHBI BOJIHBI JTA3€PHOTO U3TyYEHUS.

Yuenuueckuii sxcnepumenm, nabopamopnsie padbomaol, npAKMUKYM.

Hab6nronenune nuHelyaToro CreKTpa.

HccnenoBanne CriekTpa pa3peKeHHOTO aTOMAapHOrO BOJIOPOAA U U3MEPEHHUE
nocTostHHON Punbepra.

Tema 3. Duzuxka amomnoz20 A0pa u I1eMeHMAaApPHBIX YACHUY,.

Hyxnonnast mogens sigpa I'eitzenOepra—lBanenko. 3apsa sjapa. MaccoBoe
yucio sapa. M3oronsl.

PamnoaktuBHOCTE. Anbda-pacnan. DIEKTPOHHBIN U MO3UTPOHHBINA OeTa-
pacnaz. ['amma-u3imydeHue.



3aKkOH pPaguOaKTUBHOTO pacnaja. PaauoaKTHUBHBIE H30TOIBI B MPUPOJIE.
CBolicTBa MOHM3HMPYIOUIECTO W3JIy4Ye€HUA. BiusHUE paMOaKTUBHOCTH Ha >KUBBIC
opranu3Mbl. EcTecTBeHHBIN (oH u3nydeHus. Jlo3umerpus.

DHeprusi CBs3U HYKJIOHOB B siape. SnepHbie critbl. JledhekT Macchl sapa.

SAnepnsie peakuuu. Jlenenue u cuHTe3 siaep. SAnepusie peakropsl. [IpodaeMbl
YIPaBISIEMOTO TEPMOSIAEPHOTO CHHTE3a. DKOJOTHMYECKUE ACHEKThl Pa3BUTHS
SAIEPHON SHEPIETUKH.

Metonasl  perucTpallud W KMCCIENOBAHUS  AJIEMEHTAPHBIX  YaCTHII.

DyHIaMEHTAIbHBIE B3aWMOJICHCTBUSA. bapruoHbI, ME30HBI U JICITOHBI.
IIpencrasnenune o CrangapTHoi Mojenu. KBapk-TiirooHHas MOJIEIb aJIpOHOB.

®usuka 3a npeaenamu CtaHaapTHOW Mojenu. TéMHas Martepus U TEMHaA
SHEPrusl.

EnuncTBO (hriznueckoit KapTHHBI MUpa.

TexHU4eCcKre yCTPOMCTBA U TEXHOJIOTHUYECKHUE MPOIIECCHI: T03UMETP, KaMepa
Bunbcona, smepHbIi peakTop, TEpPMOSJCPHBI peakTop, aroMHas Oomoa,
MAarHUTHO-PE30HAHCHAsi ToMorpadusi.

Yuenuueckuii s3xcnepumenm, nadopamopnuie padomut, RPAKMUKYM.

HccnenoBanrie TpeKOB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

HccnenoBanne painoakTUBHOTO (hOHA C UCIIOIB30BAaHUEM JIO3UMETPA.

N3yueHnne noriomeHus: 6eTa-4acTUll aTFOMUHUEM.

Pa3nes 8. Ji1ieMeHTbI aCTPOHOMUM U ACTPOPU3NKH.

DOtanbl pa3BUTHUS acCTpoHOMUU. [IpuKiIagHOE 1 MUPOBO33PEHUECKOE 3HAUCHHUE
acTpoHOMHH. [IpUMEHMMOCTh 3aKOHOB (HU3UKH [JI1 OOBSICHEHUS MPUPOIBI
KOCMHUYECKNX 00OBEKTOB.

Metonbl acTpoHOMHUUYECKHX uccienoBaHuid. COBPEMEHHBIE ONTHYECKUE
TEJIECKOIIbI, PAJANOTENIECKONbI, BHEATMOC(EepHast aCTPOHOMHUSI.

Bun 3Bé3mgHoro nHeba. Co3Be3mus, SpKUe 3BE3NBI, TUIAHETBI, UX BHUIUMOE
JIBIDKCHHE.

ComHeunas cucrTema.

Connne. ConHeuHas akTHUBHOCTh. Mcrounuk sHepruum CojHila U 3BE3L.

3BE3/1bI, X OCHOBHBIE XAPAKTEPUCTUKU. JlnarpaMma «CreKTpaJIbHBIN KJIacc —
CBETUMOCTBY». 3BE31IbI TJIABHOM ITOCJICJOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETHUMOCTBY» JUIsl 3BE3/] TJIABHOM MOCIEAOBATEILHOCTU. BHyTpeHHEe CTpoeHue
3BE371. COBpEMEHHBIC TPEJICTABICHUS O MPOUCXOXKIECHUM U ABoJionuu CoyHIIA U
3BE31. DTambl >KU3HHU 3BE3I.

Mineunsiii [Iyte — nama [amaktuka. [lomoxenue m nBuxenune CoJiHIa B
l'anaktuke. Tunel ranaktuk. Paguoranaktuku m kBasapbl. UEpHBIE ObIPBI B sSApax
raJlakTHK.



Bcenennas. Pacimupenne Beenennoit. 3akon Xa606ma. Pazberanue ranakTuk.
Teopus bonpmoro B3pseiBa. PennkroBoe nsiydyenue.

Macmrabnas ctpykrypa Beenennoii. Meraranaktuka.

Hepeménnsle npo0i1emMbl aCTPOHOMUMU.

Yuenuueckue naoniooenus.

Habmonenust 38€31H0T0 HEOa HEBOOPYXKEHHBIM TJIA30M C HCIOJIb30BAHUEM
KOMITBIOTEPHBIX TPHJIOKEHUH I ONPEAENICHUs MOJO0KEHU HEOECHBIX OOBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi (CeBEepHOro moyiymiapusi U SpKHE
3BE3IEI.

HaGmiogenuss B Teneckon JlyHbI, TIUJIaHET, TyMaHHOCTEM W 3BE3AHBIX
CKOIUICHUM.

Pu3nyecKuil NPaKTUKYM.

CrniocoObl n3MepeHus PU3NYECKUX BEIMYUH C UCIOJIb30BAHUEM aHAJIOTOBBIX
U IU(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATUUKOBBIX CHCTEM.
AOGCOIIIOTHBIE U OTHOCUTENBHBIE MOTPEITHOCTH U3MEPEHUM (PU3NYECKUX BEIUYHH.
O1neHKa rpaHull MOrPENTHOCTEN.

[IpoBeneHre  KOCBEHHBIX HW3MEPEHMM, MCCIEIOBAHUUA  3aBUCUMOCTEM
(u3MUeCKMX BEIUYMH, NPOBEPKA MPEMNJIOKEHHBIX TUIoTe3 (BbIOOp M3 padoT,
ONMCAaHHBIX B  TEMAaTUYECKUX  pa3deinax «YUYEHUYECKHH  DKCIIEpUMEHT,
nabopaTopHbIE pabOThI, TPAKTUKYM ).

O0o01maoIee MOBTOPEHHE.

O600uIeHNe U cucTeMaTh3alusl COAEPKaHus pa3fesioB Kypca «MexaHukay,
«MonekynsipHas ¢pu3MKa U TEPMOJUHAMUKAY, «DIEKTpoaruHaMuKay, «Komebanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUM OTHOCUTEIBLHOCTHY», «KBaHTOBas
busnkay, « IMEMEHTHI ACTPOHOMHH U aCTPOPUZUKNY.

Ponp ¢Qusuku u acTpOHOMHU B DIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M 3TUYECKOHN cepax NedaTeIbHOCTH YEJI0BEKa, pOJib U MECTO (PU3UKHU
Y aCTPOHOMHMH B COBPEMEHHON HAay4YHOUW KapTUHE MUpPA, 3HAYCHHUE ONUCATEIIBHOM,
CUCTEMATU3HUPYIONIEH, OOBSICHUTEIBPHOW W  MPOTHOCTUYECKONW  (PYHKIIUN
busndeckoil Teopuu, poiib GU3NIECKON Teopruu B POPMUPOBAHUU MPECTABICHUN
0 (u3HUECKOW KapTHHE MUpPA, MECTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IPUPO/IE.

MesknpeaMeTHbIe CBSI3U.

N3yuenne kypca ¢usuku yriuyonéaHoro ypoBHs B 11 kiacce
OCYILECTBIISIETCA C YYETOM COAEPIKATENBHBIX MEKIPEIMETHBIX CBA3EM C KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMUHU, TeoTpaduu U TEXHOJIOTHH.

Mesicnpeomemmnole nonamus, C6A3AHHbBIE C UZYUECHUEM MEMO008 HAYUHOZ20
no3HaAHUA: SBICHUE, HAYYHBINA (DaKT, rTUnoTe3a, (u3nyeckas BEITUYMHA, 3aKOH,



TEOpUsl, HAOIIOJICHHE, SKCIEPUMEHT, MOJCIUPOBAHUE, MOJCNb, H3MEpPEHHUE,
MOTPENIHOCTH U3MEPEHU, U3MEpPUTEIbHBIE TPUOOPHI, IUppoBas JadbopaTopusi.

Mamemamuxka: pelieHUE CUCTEMbl ypaBHEHHU. TpuroHomerpuyeckue
(GyHKIIUW: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUIECKOE
TOXJ1eCTBO. BEKTOpHI W HUX MPOEKIMU HA OCHU KOOPAUHAT, CIOKEHHE BEKTOPOB.
[IpousBoanbie aneMmeHTapHbIX (yHkIM. [Ipu3Haku 1mogo0UsT TPEYroJIbHUKOB,
orpe/eeHe MIOMAIU IIOCKUX GUryp u oobEma Tel.

buonozusa: »>nexkTpudeckue SBJICHUS B KUBOM NPUPOJE, KOJIeOATEIbHBIC
JIBIKCHUSI B JKUBOM MPUPOJE, HKOJOTMUECKUE PUCKUA TPHU MPOU3BOJICTBE
ANEKTPOIHEPTUH,  AJIEKTPOMATHUTHOE  3arps3HEHUE  OKpYXalolled  Cpelbl,
yIbTPA3BYKOBasi AUArHOCTUKA B MEJHUIIMHE, ONTUYECKUE SBICHHUS B KUBOU
MIPUPOJIE.

Xumusa: CTpOEHUE aTOMOB U MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPABIX
TEJI, MEXaHU3Mbl O0O0pa30BaHMS KPUCTALIMYECKON PEMIETKHU, CIEKTPaTbHBIN
aHanus.

T'eocpaghusa. wmarnuTHple TONIOCA 3€MJIM, 3aJ€KUW MArHUTHBIX PYI,
dboToCchEMKA 3eMHOM MOBEPXHOCTH, cericMorpad.

TexHnonocusn. TPUMEHEHUE TOCTOSHHBIX MAarHUTOB, DJIEKTPOMArHUTOB,
ANIEKTpOJBUTATENh SIKOOM, TeHepaTop MEPEeMEHHOTO0 TOKAa, MHAYKIIMOHHAS TeYb,
JIMHUM 3JIEKTPOIepeay, 3JIEKTPOJABUTATENb, paaap, PaauoNpUEMHUK, TEIEBU30P,
anteHHa, Ttenedon, CBU-meub, ynpTpa3BykoBass JMarHOCTHMKAa B TEXHUKE,
MPOEKIIMOHHBINA anmapar, BOJIOKOHHAsI ONTHKA, COTHEYHasi OaTapesi, CyTHUKOBBIC
MPUEMHUKH, sAJI€pHAst SHEPreTHKa U YKOJIOTUYECKUE aCMeKThl €€ pa3BUTHS.



I[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 11O ®U3UKE
HA VYPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMAIIMYHOCTHBIE
PE3VJIbTATDBI

JIMYHOCTHBIE PE3YJIbTATbBI

JInuHOCTHBIE Ppe3yJbTaThbl OCBOCHUS YyueOHOro mpeamera «Du3MKay»
JOJKHBI OTPaXXaTh TOTOBHOCTh M CIOCOOHOCTH O0OYYAIOIINXCS PYKOBOACTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEHW TMO3HWIHEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllU{, TMO3UTUBHBIX BHYTPEHHHX  YOEXIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PACIIMPEHUE >KU3HEHHOTO
ONbITa U ONBITA ACITEIBHOCTU B MPOLECCE pealnu3alid OCHOBHBIX HAaIIPaBICHUMI
BOCIIUTATEIBHON JEATEIbHOCTH, B TOM YHCJIE B YACTH:

rPaXKAAHCKOT0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTh TIPAXKAAHCKOM  MO3UMIMM  OOydHaromerocs  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOTO 00OIIECTBA;

e TMPUHATHE TPAJUUUOHHBIX OOIEYETOBEUECKMX TI'yMAHUCTUYECKUX U
JNEMOKPATHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO JAEATEILHOCTh B HHTEPECAX I'PAKIAHCKOIO
oOlllecTBa, Yy4YacTBOBaTh B CAMOYIpPABICHUM B 00pa3oBaTelbHOU
OpraHu3aluu;

e YMEHHME B3aMMOJCHCTBOBATH C  COLMAIBHBIMU  HHCTUTyTaMU B
COOTBETCTBHH C UX QYHKIUSIMHU U HA3HAYCHUEM;

e TOTOBHOCTb K T'YMaHMTAPHOHN U BOJOHTEPCKON JEATEIbHOCTH.

NATPHOTHYECKOI0 BOCTIMTAHUS

e chOpPMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;

e IIEHHOCTHOE OTHOILIEHWE K TOCYJAapCTBEHHBIM CHMBOJIAM, TOCTHXKECHUIM
POCCHICKUX YYEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEICHNUS;

e CIOCOOHOCTBH OIICHMBATH CUTYAIlMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh HAa MOpPaIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTHU, B TOM
YUCJIE B IESTEIIBHOCTH YYEHOTO;

e OCO3HAHHUE JINYHOTO BKJIaJ]a B IOCTPOCHHUE YCTONYMBOTO OYIyIIETO.

3CTETHYECKOT0 BOCIIUTAHMSA:

e DOCTETUYECKOE OTHOIIEHHWE K MHpY, BKIIOUYasg JCTETUKY HAyYHOTO
TBOPYECTBA, MPUCYLIETO PUZNYECKON HayKe.

TPYA0BOI0 BOCIIMTAHMS:



UHTEpEC K pa3inyHbIM chepam npopecCHOHATBHON ACSITENbHOCTH, B TOM
YHUCJI€ CBSI3aHHBIM C (U3UKOM M TEXHUKOW, YMEHHE COBEpIIATh
OCO3HAHHBIN BRIOOP Oyayiiel npodeccun U peain30BbIBaTh COOCTBEHHBIE
YKU3HEHHbIC TUUIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOPa30BaHUIO B
00JacTH (PU3HUKHU Ha TMPOTSKEHUU BCEU KUZHHU.

IKOJOTHIECCKOI0 BOCIIMTAHUA .

c(pOpMUPOBAHHOCTH IKOJIOTMUECKON KYJIbTYpPbl, 0CO3HAHUE II100aIbHOTO
XapakTepa 3KOJOTHYECKUX IPo0IIeM;

IUTAHUPOBAHME U OCYILECTBICHHUE IEHCTBUI B OKpPY’KaloIEH cpelie Ha
OCHOBE 3HaHMS LEJIEW YCTOMYNBOIO Pa3BUTHS YEJIOBEUYECTBA;
pacUIMpEeHHE ONbITa IEATEIbHOCTH KOJIOIMYECKON HAMPABIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAHUM 110 (PUBHKE.

HEHHOCTH HAYYHOI'O ITO3HAHMA:

c(OpPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKHU;

OCO3HAHME LEHHOCTH HAyYHOM JEATEIBbHOCTH, TOTOBHOCTH B IPOLECCE
U3y4eHUs1 (PU3MKU OCYIIECTBISATh MNPOEKTHYIO M HCCIEIOBATEIbCKYIO
NEeSATEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA

Ba3oBble Jjornyeckue 1eiicTBUA:

CaMOCTOATENBbHO  (OpMyNIHpOBaTH U aKTyalIM3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONPEAENATh UENU AECATEIBHOCTH, 3a1aBaTh MAPAMETPbl U KPUTEPUU UX
JIOCTHXKCHUS,

BBISIBIIATH  3aKOHOMEPHOCTH M MPOTUBOPEYUS B PACCMATPUBAEMBIX
bU3HYECKUX SIBICHUSIX;

pa3pabaThiBaTh TUIAH PEIICHUS TPOOIEMBI C YIETOM aHAIA3a UMEIOIIHUXCS
MAaTE€PHUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OILICHUBaTh COOTBETCTBUE
pe3yJIbTATOB 1ESIM, OLICHUBATh PUCKU MOCIEICTBUN €SI TETbHOCTH;
KOOPJIMHUPOBaTh W BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOTO,
BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO B3aMMO/ICHCTBUSI,;

pa3BUBaTh KPEATUBHOE MBIILICHHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBrle ucciienoBarejbcKkHe 1eHCTBUA.

BJIAJICTh HAYYHOW TEPMHHOJIOTHEW, KITFOUEBBIMH MOHATUSIMH U METOJIAMH
buznuecKoil HayKu;



BJIAJETh HaBbIKAMU  Y4€OHO-HMCCIIEI0BATEIHCKON u MIPOEKTHOMU
JEATeIBHOCTH B 007acTH (DU3UKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K
CaMOCTOSITEJILHOMY TIOMCKY METOJOB pelIeHus 3afad (U3HIECKOro
coep>KaHusl, IPUMEHEHHUIO Pa3JIMYHBIX METO/I0B TTO3HAHUSI;

BJIAJICTh BHUJAAMU JICSITEIBHOCTH II0 IIOJIYYECHHIO HOBOI'O 3HAHUS, €r0
HHTEpIIpeTaluy, IpeoOpa3oBaHUIO U IPUMECHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTyallMsaX, B TOM YHUCII€ MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JACTH
buzukwy;

BBISIBJIATh MPUYUHHO-CIICICTBEHHBIE CBA3M W aKTyaIM3UPOBaATh 3ajady,
BBIJIBUTAaTh TUNOTE3Y €€ pEIICHUS, HaXOJWTh apryMEHThl A
JIOKa3aTeIbCTBA CBOMX YTBEPIKICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

AHAJIM3UPOBATH TOJIYYEHHBIE B XOJI€ PEHICHUS 3aJayd pPe3yJIbTaThI,
KPUTUYECKHU OLICHUBATh X JOCTOBEPHOCTH, MPOTrHO3UPOBATh U3MECHEHHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3aJaud B 00pa30BATEIbHON
NEATEIIbHOCTH, B TOM YUCIIE TIPU U3YUYEHUU (PU3UKY;

JlaBaTh OLICHKY HOBBIM CUTYaITUsM, OIIEHUBATh IPUOOPETEHHBIN OIIBIT;
yMETh TMEPEHOCUTh 3HaHUS N0 (PU3UKE B MPAKTUYECKYIO 00JIacTh
KU3HEEITEIIbHOCTH;

yMETb HHTETPUPOBATh 3HAHUS U3 PAa3HBIX NMPEIMETHBIX 00JIaCTeH;
BBIJIBUTAaTh HOBBIC UJICU, TIPEJIaraTh OPUTHHAIbHBIE MOIXOAbl U PEIICHUS;
CTaBUTh MPOOIEMBI U 3aJ]a4H, IOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHMUS.

Pabora c undgopmanmeii:

BJIa/IeTh HaBBIKAMHU MOJIydyeHHUs MH(OpMALUU (PU3UUECKOTO COACpIKAHMS
U3 HCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATH IMOUCK,
aHalu3, CUCTEMATHU3alUI0 W HMHTEPIpETAli0 MHPOPMALMKU Pa3TUYHbIX
BUJIOB U ()OPM TPEACTABICHMUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OPMAIUH;

UCIIONIb30BaTh CpeACTBa MH(POPMALMOHHBIX W  KOMMYHHUKAIlMOHHBIX
TEXHOJIOTUA B  PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpraHU3allMOHHBIX 3aad C CcoOJI0JIeHHneM TpeOOBaHUN HPrOHOMHKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBbI, pecypcocOepeKeHus, IMpPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO CONEpKaHUSA B pa3iMyYHBIX (opMaTax C
yu4€TOM Ha3HayeHUs WHGOpPMALKMKU M LEJNEeBOH ayIUTOPHH, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEICTABICHUS U BU3YATU3ALIUH.

KoMmyHnKkaTHBHBbIE YHMBepPCcaIbHbIe YueOHbIe 1eliCTBHUS:



OCYIIECTBIATh OOIIEHWEe Ha Yypokax (U3MKH U BO BHE-ypOUHOM
NEATEIbHOCTH;

pacrmo3HaBaTh NPEANOCHUIKM KOH(DIUKTHBIX CHUTyallMii W CMsr4yaTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3J1araTh CBOKO TOUYKY 3PEHMs C UCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M MCIOJB30BaThb  INPEUMYLIECTBA  KOMaHJIHOM "
WHINBUIYAIBHON paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX NEUCTBHM C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXJO0r0 YJIeHA KOJUICKTHBA;

IIPUHUMATh LM COBMECTHOM JEATEIBHOCTH, OpraHU30BBIBATH W
KOODAUHUPOBATh JEUCTBUSA 10 €€ JOCTHIKEHHUIO: COCTAaBIAATh IUIAH
NENUCTBUMN, pacIpelessiTh POJIA C YYETOM MHEHUW YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM PabOTHI;

OLICHUBATh Ka4eCTBO CBOETO BKJAJa M KaXJOr0 y4aCTHHUKA KOMaHIbl B
oOIIMii pe3ysbTaT MO pa3padOTaHHBIM KPUTEPUSIM;

Ipe/uIaratb HOBBIE MPOEKTHI, OLICHUBATH HJAEU C IO3ULUUNA HOBH3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IIO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B DPa3JIMYHBIX
CUTyalusiX,  HOpOSBISATH  TBOPYECTBO U  BOOOpakeHUE,  OBbIThH
VHULMATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIBHO ~ OCYLIECTBIIATh  IIO3HABATEIIBHYIO  JIESITEIBHOCTH B
o0nacTu (U3UKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh U
dbopmyIMpoBaTh COOCTBEHHBIE 33/1a4K;

CaMOCTOSITEIIBHO COCTAaBJIATH IUJIaH PELICHUs PACUETHBIX U KAYECTBEHHBIX
3aJa4, TUIaH BBIMOJIHEHUS MPAKTHUYECKONH paboThl ¢ YYETOM HUMEIOUINXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHUM;

J1aBaTh OLICHKY HOBBIM CUTYAallUsIM;

pacliupsTh ~paMKH ~ y4yeOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JeJaTh OCO3HAHHBIA BBIOOpP, ApPryMEHTHUPOBATh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 34 PELICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OIBIT;

CIOCOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHUIO APYIULMU B OOJACTH
(GU3UKY, TIOCTOSHHO TOBBIIIATH CBOM 0Opa30BaTEIbHBIM M KYJIbTYpPHBIN
YPOBEHB.

CaMOKOHTpOJIL, MOIHUOHAJIbHBbIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAIMsIM, BHOCUTh KOPPEKTUBBI B AEATEIBHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISIM;

BIAJCTh HABBIKAMH TI03HABATEILHOM pediekcuu Kak OCO3HAHUS
COBEPIIAEMBIX JIEMCTBUN U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIbTATOB U
OCHOBaHMUI;

UCIIOJIB30BaTh MNpUEMBI peduiekcuu MJI1 OLEHKHW CHUTyallud, BbIOOpa
BEPHOTO PELICHUS;

YMETh OILICHHBAaTh PUCKH M CBOECBPEMEHHO MPUHUMATh PELIEHHS MO HUX
CHIDKCHHUIO;

MIPUHUMATh MOTHUBBI M APryMEHTHI JPYTMX IPU aHAJIU3E€ PE3yJbTaTOB
JICATEIILHOCTH;

MPUHUMATH Ce0sl, MOHUMAas CBOM HEIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI M ApPryMEHTHl JAPYTMX MpPU aHAJIU3E PE3YyJbTaTOB
JICATEIILHOCTH;

MIPU3HABaTh CBOE MPABO M MPABO JIPYTUX HA OITUOKH.

B mporiecce AoCTHKEHUS JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOrPaMMbI IO
dbu3uKe ISl YpOBHS CPEAHEro oOIero oOpa3oBaHUsl Y O0YUYaIOIIUXCS

COBEPIIECHCTBYETCS AMOUHUOHAIIbHBIN UHTEIUIEKT, MpeAnoararonmii
c(hOpMHUPOBAHHOCTH:
e CAMOCO3HAHMS,  BKIIOYAIOIIET0  CHOCOOHOCTh  MOHMMATh  CBOE

HYMOITMOHAJIEHOE COCTOSHUE, BUACTh HAMPABICHUS Pa3BUTHS COOCTBEHHOMN
HYMOIIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIONIET0 CAMOKOHTPOJb, YMEHHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCA K
OMOITMOHAILHBIM W3MEHEHUSM WM TPOSBIATh THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHE MOTHBAIIMU, BKIIIOUAIOIICH CTPEMIICHHE K JOCTHKEHUIO 1IEeTTU
U yCIIeXy, ONTUMU3M, HHUITUATUBHOCTh, YMEHHUE JIEHCTBOBATh, UCXOJI U3
CBOMX BO3MOKHOCTEH;

OMIIATUHW, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHMMATh  AMOITMOHAIBHOE
COCTOSIHUE JIPYTHX, YYHUTBIBATH €ro TMPH OCYIICCTBICHUU OOIICHUS,
CIIOCOOHOCTH K COUYBCTBHUIO M COMIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIUX  CIIOCOOHOCTh  BBICTPAWBATh
OTHOIIEHUSI C JPYTUMHU JIIOJbMH, 3a00THUTHCS, TMPOSBISATH HHTEPEC U
paspeniaTh KOH(IJIUKTHI.



I[MPEJIMETHBIE PE3VYJIbTATHI

K xonny oOyuenuss B 11 knacce npenMmerHble pe3yibTaThl Ha YriayOJaEHHOM
YPOBHE JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y 00YUAIOIIUXCS YMEHUH:

NOHMMAaTh POJb (UMK B OKOHOMHYECKOH, TEXHOJOTHYECKOH,
COLIMAJIBHOM M 3TUYECKOU cepax NeATeIbHOCTH YEJI0BEKA, POJIb U MECTO
GbU3MKKM B COBPEMEHHOM HAy4yHOW KapTHHE MHpA, POJb aCTPOHOMHUHU B
MPAKTUYECKON  JICSITENIbHOCTH 4YelioBeKa U JajbHEHIIeM Hay4yHo-
TEXHUYECKOM Pa3BUTHH, 3HAUCHHE OMHUCATENIbHOW, CUCTEeMaTU3UPYIONIEH,
OOBSICHUTENFHON U TMPOTHOCTUYECKOW (PyHKUMU (U3HUEcKOl Teopuu —
ANEKTPOJUHAMUKH, CIELHAIBHON TEOPUH OTHOCUTEIBHOCTH, KBaHTOBOW
¢uzuku, posb (pusnueckor Teopuu B (HOPMHUPOBAHMM TPEACTABICHUI O
¢uznyecKoil KapTUHE MUpPA, MECTO (PU3NUECKONW KapTUHBI MUpa B OOIIEM
pSAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTABICHUI O IPUPOJIE;
paziuyaTh YCJIOBUS NPUMEHUMOCTH MOJENe (PU3NYECKHX Tel H
NPOLIECCOB  (SIBJEHUI): OJHOPOJIHOE BJIEKTPUYECKOE U OJHOPOAHOE
MarHUTHOE MOJIsI, TApPMOHUYECKHE KOJIeOaHUs, MaTeMaTUUYE€CKUI MasiTHUK,
UJCIbHBIA TPYKUHHBIA MasiTHUK, TAPMOHMYECKHE BOJIHBI, WJCATbHBIN
KoJIeOaTeNbHbIN KOHTYp, TOHKAs JIMH3a, MOJIeNIel aToMa, aTOMHOTO sipa 1
KBAaHTOBOM MOJIC/IH CBETA;

paznuyarh yciaoBUsA (TpaHMIlbl, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAIbHBIX 3aKOHOB U
OTrpaHUYEHHOCTD UCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHAIM3UPOBATh U OOBICHATH DJIEKTPOMArHUTHBIC TPOIECCHl U SIBJICHHS,
UCIIOJIb3Ysl OCHOBHBIE TMOJIOKEHHUS M 3aKOHbl JJEKTPOJWHAMHUKU U
CIICIMAJIBHOW ~ TEOPUM  OTHOCHUTEIBHOCTH (3aKOH  CcOXpaHEeHUs
NIEKTPUYECKOro  3apsaa, cwia Ammnepa, cuna JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  MHAyKuMH, npaBwio Jlennma, cBa3p  J/IC
CAMOMHAYKIIMM B JJIEMEHTE DJIEKTPUYECKOW LEMU CO CKOPOCThIO
U3MEHEHUs  CUJbl  TOKa,  MOCTYJaThl  CHEUUAJbHOM  Teopuu
OTHOCUTEIBHOCTH DUHIITEHHA);

aHaAJIM3UPOBATh U OOBSCHATH KBAHTOBBIE IIPOLIECCHI U SIBICHHUSI, HCTIONb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHWE  DWHINTEHHA A
dbotorpdexra, mepBpIi U BTOpOM TOCTyJdaThl bopa, mpuHIUI
COOTHOIIIEHHsI HeompeaenéHHocTel ['eiizenOepra, 3aKOHBI COXpaHEHUS
3apsAI0BOTO U MAacCOBOTO YMCEN U DHEPTUU B SIIEPHBIX PEAKIUSAX, 3aKOH
PaIMOaKTUBHOTO pacraja);

ONHUCHIBaTh (PU3UYECKHE MPOLECCHl U SBJICHUS, WCIOJIb3Ys BEIMYMHBI:
HaIPSHKEHHOCTD 3JIEKTPUYECKOTO OIS, OTEHIMAT 3JIEKTPOCTATUYECKOTO
MOJISI, Pa3HOCTh MOTEHIMAIOB, YJIEKTPOABUKYIIAS CUIIA, MHIYKIIUS



MAarHMTHOTO TMOJsl, MarHUTHBIA TMOTOK, cuja Awmriepa, UHAYKTUBHOCTb,
ANEKTPOABMKYIAS CHUJAa CAMOMHIYKLIHMH, SHEPTrUs MAarHUTHOTO TOJIS
MIPOBOJHUKA C TOKOM, PEISITUBUCTCKANA WMIYJIbC, TOJIHAS JHEPTHUS,
OHEPrus TOKOS CBOOOJHOM YACTUIIBI, SHEPIHs W HUMIYJIbC (HOTOHA,
MacCOBOE YHCIIO U 3apsij A/1pa, SHEPTHS CBA3M Spa;

OOBSICHATH ~ OCOOGHHOCTH  TpPOTEKaHWA  (PU3MYECKHX  SBJICHHIA:
AJIEKTPOMArHUTHAsI MHAYKLWS, CAMOMHIYKIUS, pe30HAHC, HHTephEpEeHLIN
BOJIH, Judpakius, JIUCIEpPCUs, TOJHOE BHYTPEHHEE OTPAKEHHUE,
dboroanekTpudeckuii 3¢dext (dbotodddext), anbda- u Oera-pacmajbl
anaep, TaMMa-u3NydeHue sjep, (u3uuecKkue MPUHLHUIBI CIEKTPAIbHOTO
aHanu3a v pabdoThI J1a3epa;

ONpENENATh HANPABICHUE HHAYKIUHA MArHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CUJIbI AMrniepa u cuiibl JIopenna;

CTPOUTH M300pakeHUE, CO3JaBaEMOE INTIOCKUM 3€pKajioM, TOHKOU JIMH30i,
Y PaCCUUTHIBATH €0 XapaKTEPHUCTUKH;

IPUMEHATH OCHOBOIIOJIAralOlMe ACTPOHOMUYECKHE IOHSTHS, TEOPUU H
3aKOHBI JJI1 aHalin3a U  OOBSICHEHUS (PUBMYECKUX  IPOIIECCOB,
INPOUCXOMSIINX B 3BE3[aX, B 3BE3HBIX CUCTEMAaX, B MEKIaJlaKTUYECKON
Cpele; NBUKEHUsI HEOECHBIX Tell, IBOJIIOLUU 3BE3/1 U BeeneHHo;
OPOBOAUTH MCCIEAOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIUYHH C
UCIIOJIB30BAaHUEM TMPSMBIX HW3MEPEHUN, MpPU O3TOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaTbl MOJYYEHHOH  3aBUCHUMOCTHU
¢u3MUEeCKUX BEIMYMH B BHUAE TIPaQUKOB € YYETOM aOCOJIIOTHBIX
IOrPEIIHOCTE  M3MEPEHMH, [JeJlaTh  BBIBOABI IO  pe3yJibTaTaM
VICCJIEIOBAHNS;

POBOJUTh KOCBEHHBIE HM3MEpPEHUs (PU3MYECKUX BEIUYUH, NPHU 3TOM
BBIOMPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLEHUBATh a0COJIIOTHBIE U
OTHOCHUTEJbHBIE MOTPEUTHOCTH MPSMBIX U KOCBEHHBIX H3MEPEHUI;
MPOBOAUTH OMBITHI MO MPOBEPKE MPEI0KEHHON THMIOTE3bI: IIAHUPOBATh
HKCIIEPUMEHT, COOMpATh SKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATh
MOJIyYeHHbIE pe3yJbTaThl M JIeJaTh BBIBOJ O CTAaTyce MPEAJIOKEHHOU
TUIOTE3bI;

OMUCHIBATH METO/IbI MMOTYYEHUSI HAYYHBIX ACTPOHOMUYECKHUX 3HAHUK;
co0moaTh npaBuiia 0€30MacHOrO TpyAa MPH MPOBEIECHUU HCCIEI0BAaHUIMI
B paMKax Y4eOHOro DSKCHEpUMEHTa, NpakTUKyMa U  y4deOHo-
HCCJIEN0BATEIIbCKOM W TPOEKTHOM JAEATEIBHOCTA C HCIIOJIb30BAHUEM
U3MEPUTETBHBIX YCTPOUCTB U J1a0OPaTOPHOro 000PYI0BAHMUS;

pemarb pacy€THbIC 3aJa4yd C SIBHO 33JaHHOW W HEABHO 3aJaHHOU
bu3znyecKoil MOJIeIbIO: Ha OCHOBAaHUM aHANIM3a YCIOBUS BBIOUPATH



bu3ndecKkue MOJeN, OTBEYalolmue TpeOOBaHUSAM 3aJaud, MTPUMEHSITh
dbopMyIIbl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUYECKUX TEOpPUH
OpU  HUCIOJBb30BAHUM MATEMAaTUYECKUX METOJOB pelIeHUs 3ajad,
MPOBOJUTH Pacu€Tbl HA OCHOBAHUU MMEIOIIMXCS JAHHBIX, aHAJIU3UPOBAThH
pEe3yAbTaThl U KOPPEKTUPOBATH METOJBI PEUICHUS C YUYETOM MOJYYEHHBIX
pE3yNbTATOB;

pemaTh KayeCTBEHHBIC 3aJjaud, TPEOYIOIIME NPUMEHEHUS 3HAHUU U3
pPa3HBIX Pa3JeiIoB Kypca PU3MKHU, a TAKKE MHTErPAIlUU 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAaUBaTh JIOTHYECKYIO
LEMOYKY PACCYKJICHUI ¢ ONOPOI Ha U3YUEHHBIEC 3aKOHBI, 3aKOHOMEPHOCTHU
U (U3UYECKUE SIBICHUS;

UCIIOJB30BaTh TEOPETUUYECKUE 3HAHUS JJIi OOBSICHEHHUS OCHOBHBIX
MPUHIUAIOB PadOThl U3MEPUTEIIbHBIX MPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIECCOB;

NPUBOJUTH TPUMEPHI BKJIaJla POCCHHCKUX U 3apyOCKHBIX YUEHBIX-
GU3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO
MHUpA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTH;

aHaJM3UPOBATh U OLICHUBATH MOCJIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
JESATEILHOCTH YEJIOBEKa, CBS3aHHOW C (U3MUYECKUMHU IPOILIECCAMH, C
MO3UIIMN SKOJIOTUYECKON 0€30MaCHOCTH, MPEICTABICHUN O PAIIMOHATEHOM
MPUPOJIONIOIB30BAHUY, & TAKKE PA3yMHOM HCIIOJIb30BAHUU JOCTUKEHUN
HAYKd W TEXHOJOTHN [Jis JaJbHEUINErO pPa3BUTHS YEJIOBEUECKOIO
00IIIeCTBA;

MPUMEHSTh Pa3InYHbIe CIIOCOObI paboThl ¢ MHpOpMaIel (HU3NIECKOro
COJIEp)KaHUsI C UCIOJIb30BAHUEM COBPEMEHHBIX HH()OPMAIMOHHBIX
TEXHOJIOTU, TIPU 3TOM HCIIOJIb30BaTh COBPEMEHHBIC WH(OpPMAIMOHHBIC
TEXHOJIOTUU JJIsl TIOMCKA, TMepepadOTKU W TPEABSBICHUS Y4eOHOU U
Hay4YHO-TIOMYJISIpHON MHGOPMAIIUU, CTPYKTYPUPOBAHUSI U UHTEPIPETAIIUN
uHpopMaIK, TMOJYYEHHOM W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUYECKU
aHAIM3UPOBAaTh  MOJy4aeMyr0  HH(POpMAlUIO W OIEHWBATh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE HMEIOLIMXCSA 3HAHUW, TaK M Ha OCHOBE
aHain3a UICTOYHUKA HHPOpMALIUU;

MIPOSIBIIATH OpraHu3aluOHHbIC u MO3HaBaTEJIbHbBIC yMEHUSI
CaMOCTOATENILHOTO  MPHUOOPETeHHMs] HOBBIX 3HAaHWUW B TIpoliecce
BBITIOJIHEHUS POSKTHBIX U y4€OHO-UCCIICIOBATEIHCKUX PadoT;

paboTaTh B TpyNIe C HCIOJHEHUEM pPa3JIMYHBIX COIUATIBHBIX POJICH,
IJIAHUPOBATh Pa0bOTy T'PYIIbI, PAlMOHATIEHO PAaCHPEACsSITh ACATEILHOCTD
B HECTaHJAPTHBIX CUTYyalUsIX, aJE€KBAaTHO OIIEHUBATh BKJIaJ KaXXIOro W3
YYaCTHUKOB TPYTIIBI B PEIICHUE PACCMATPUBAEMON TIPOOIEMBI;



e TMPOSBIATH MOTHBAIMIO K Oyayiel npodecCuoHaNbHON NeSTENbHOCTH O
CHELMATIBHOCTAM (PU3UKO-TEXHUYECKOTO IPOpUIIS.



11 KIIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne n/m P Kontpoabneie | IlpakTuueckue (wipp )
MPOrpaMMbl Bcero odpa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOAUHAMUKA
11 MarnutHoe 1nose 14
1.2 DneKTpOMarHuTHas UHAYKIUS 13 1
Uroro no pazneny 27
Paznen 2. KOJIEBAHUWSA U BOJIHbI
2.1 Mexanuueckue KoneOaHus 10
2.2 DNEeKTPOMarHuTHBIC KOJIeOaHHsI 15
53 MexaHuuyeckre U 3JIeKTPOMarHuTHbIE 10 1
BOJIHBI
24 OnTuka 25 1
Uroro o pazneny 60

Paszea 3. OCHOBBI CIIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTH

3.1 Ocnosel CTO 5 1
Hroro no pazmeny 5
Pa3nen 4. KBAHTOBAS ®U3UKA

4.1 KopnyckynsipHo-BOTHOBOH Ayan3m 15

4.2 duznka aToma 5

43 ®du3rka aTOMHOTO S7pa U dJIEMEHTaPHBIX 5

HacCTHuIx




Hroro no pazgeny

25

Pa3nea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3NKHU

5.1 DIeMEHTHI aCTPOHOMHH B aCTPOPUZHKHU 12
Hroro no pazueny 12
Paznen 6. DUSUYECKUM TPAKTUKYM
6.1 Du3nYecKuil MPaKTUKyM 16 16
Uroro no pazneny 16
Paznen 7. OBOBIIAIOIIEE IOBTOPEHHUE
Cucremaruzanusa 1 0000IIeHnE
71 MPEMETHOTO COJICPYKAHUS U OIbITa 15
' JeSITebHOCTH, IIPUOOPETEHHOTO TTPU
n3yuennu kypca ¢usuku 10 — 11 xmaccos
Hroro no paszneny 15
PesepBHOe Bpems 10
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O TPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IS YYEHUKA

» dmsuka (B 2 actax), 11 xkmacce/ I'eanenmreitn JI1.O., BynatoBa A.A.,
Kopuunbser W.H., Komkuna A.B.; nox pegakuueit Opiosa B.A., OGmiectBo ¢
orpaHu4eHHon oTBeTcTBeHHOCThIO « BMMHOM. JlaGoparopus 3HaHui»;
AxknmonepHoe obuiectBo «M3marensctBo «lIpocBemenne»

®uzuka 11 knacc 6a30BbIid U yrayOneHHbll ypoBHu [, 1. Msikuiues, b. b.

byxosues, H. H. Corckuit Mocksa IIpocsemenune 2019

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJIA

I'.4. MsxumeB b.b. bByxosues. «®usuka 11 knace»: «IIpocsemenue»2019

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN
HUHTEPHET

1. NudopmarmoHHbIie pecypchl s IEAaroroB Ha miaTdopMe MecCeHKepa
TELEGRAM
https://t.me/Academy_fizika
https://t.me/Shkola_Minprosvesheniya
2. [IpoekTupoBaHNe COBPEMEHHOTO YpOKa -
https://rosuchebnik.ru/material/proektirovanie-sovremennogo-uroka-
fiziki-trebovaniya-k-sovremennomu-uroku-
7727/?utm_source=google.com utm_medium=organic
utm_campaign=google.com utm_referrer=google.com
3. CTpyKTypa COBPEMEHHOI'0 YpOKa
https://pedsovet.su/fgos/6360_struktura_uroka po_fgos
4. HoBbIe BO3MOXKHOCTH YUUTCIIA B JOCTHIKCHHUUN ITPCAMCETHBIX
pesynpraToB 1o pusuke https://uchitel.club/events/novye-vozmoznosti-



ucitelya-v-dostizenii-predmetnyx-rezultatov-po-fizike

5. EI'D-2023 no ¢usuke: adpexTuBHAs MOATOTOBKA. TpyaHBIE 3aJaHUS C
Pa3BCPHYTBIM OTBCTOM.
https://uchitel.club/events/ege-2023-po-fizike-effektivnaya-podgotovka-
trudnye-zadaniya-s-razvyornutym-otvetom
6. PaGoune nporpamMmbl U3aTEIBCTB:

«BUHOM. JlabopaTopusi 3HaHUI»
https://Ibz.ru/metodist/authors/?utm_source=uchitel.club
utm_medium=referral utm_campaign=uchitel.club
utm_referrer=uchitel.club
«[Ipoceemenuey https://catalog.prosv.ru/category/14
«Poccutickuit yueObuuk» https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/

«Dx3amen» http://www.examen.biz/

7. Buneoypoxku no ¢usuke https://videouroki.net/blog/fizika/2-
free_video/

8. Uurepuerypok https://interneturok.ru/book/physics/7-
klass/interneturok-rekomenduet-fizika-7-za-14-urokov
9. Pemienue 3amau EI'D o ¢wusuke https://ege-
study.ru/ru/ege/materialy/fizika/videouroki/?utm_num_popup=3

10. HoBoctu EI'3/0I'D https://4ege.ru/novosti-ege/

11. Cnam EI'D https://ctege.info/ege-2023/

12. https://www.getaclass.ru/#main

13. https://resh.edu.ru/subject/28/11/

14,
https://sponsr.ru/inznan/12505/Kak_nauchitsya_reshat_zadachi_po_fizike
_videourok/ umkxeHepHbIe 3a1a4H

15. https://sites.google.com/site/opatpofizike/laboratornye-raboty

16. https://fipi.ru/

17. https://nsportal.ru/shkola/fizika/library/2013/12/16/videouroki-po-
fizike

18. OauMmnmaapl 10 BCeM IpeaMeTam


http://www.examen.biz/
http://www.getaclass.ru/#main
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