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INOACHUTEJIBHAS 3AIINCKA

[Tporpamma no ¢u3nke 6a30BOro ypoBHS Ha YpOBHE CpeqHero ooOuiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE IIOJIOKCHMH M TpeOOBaHMI K pe3ysibTaTaM OCBOCHUS OCHOBHOM
oOpasoBarenbHONM Tporpammel, mpeacTtaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
dbenepasibHON pabodeil MporpaMMbl BOCHHUTAHUS M KOHIICTIIIUM TPENOoAaBaHUs y4eOHOTO
npeamera «®duszuka» B oOpa3zoBaTenbHbIX —opraHuzanuax —Poccuiickoit  denepanuu,
peanu3yomux OCHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMBI.

Copepxanue mnporpaMMbl 1o (U3MKE HaIpaBlI€HO Ha (OPMUPOBAHHUE ECTECTBEHHO-
Hay4YHO! KapTuHbl MHpa oOydwaromuxcs 11 kmacca mpu oOydeHuu ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [IporpamMma no ¢usnke cOOTBETCTBYET
tpeboBanusM OI'OC COO K IUIaHHPYEMBIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOy4eHHs, a TaKXK€ YUHUTHIBAET HEOOXOAMMOCTbh pPEaJU3alUU MEXIPEIMETHBIX
CBs3ell (DM3UKM C €CTECTBEHHO-HAY4YHbIMHM Y4EOHBIMM IpeaMeTaMu. B Hell ompenensrorcs
OCHOBHBIC LIEJIM M3Y4YeHUs (U3UKU HA YPOBHE CPEIHEro oO0Iero odopa3oBaHus, IJIAHUPYyEMble
pe3yJbTaThl OCBOCHHMS Kypca (U3WMKU: JUYHOCTHBIC, METalpeAMEeTHBIE, NpeAMETHbIe (Ha
06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYAET:

e [UIAaHUpPYEMbIE PE3yJIbTAaThl OCBOCHUS Kypca (PM3UKU Ha 6a30BOM ypOBHE, B TOM UYHUCIIE

IPEIMETHBIE PE3yJbTaThl 10 TO1aM O0YUYEHHUS;

e cojepxaHue yueOHoro nmpeamera «Puznkay 1o rogam o0ydeHus..

dusmka kak Hayka o Haubosee oOIIMX 3aKOHAX MPHUPOJIbl, BEICTYIAsl B KAUECTBE y4eOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYILECTBEHHBIM BKJIAJ] B CUCTEMY 3HaHUN 00 OKpY’KarolleM MHUpE.
HIkonpHBIA Kypc QHU3UKH — CHCTEMOOOPA3yIOUIMA MJIi E€CTeCTBEHHO-HAYUHBIX YYEOHBIX
IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U ABJICHUH, N3y4aeMbIX
XuMuen, Ouonoruel, pusnyeckoi reorpadueit u acrpoHoMuer. lcnosnb3oBaHue M aKTUBHOE
npuMeHeHHe (U3MYECKHMX 3HAHUM OmpeneNseT XapakTep M Ppa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTHI B cdepe DSHEpPreTHKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, TIIOJyYeHHUs] HOBBIX
MaTepUasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. M3yuenue Gpu3MKu BHOCUT OCHOBHOW BKJIaJa B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00ydaromuxcs, B GOpMUpOBaHUE YMEHUIN
NPUMEHSTh HAYYHBIH METO]I ITO3HAHUS MTPH BHIMOJIHEHUN UMHU Y4EOHBIX HCCIIEJOBAHUI.

B ocHOBY Kypca (pu3uku 17151 ypOBHS CpeiHero o0miero oopa3oBaHus MOJIOKEH PsIl UICH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SIBJISIETCS JIOTMUECKHU 3aBEPILIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX paslesioB (PU3UKHU, BKIIOYAET KaK BOMPOCHI KIACCHYECKOH, Tak U
COBPEMEHHOW (DU3UKH.

Hoes cenepanusayuu. B cooTBEeTCTBUM C HEMl MaTepuai Kypca pU3uKku 00beTUHEH BOKPYT
¢usnueckux Teopuil. Beaymmm B Kkypce sBusercs (GOpMHpOBaHHME TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSX MaT€pHH, BELIECTBE U IOJIE.

Hoesn eymanumapuzayuu. E€ peanusanus npeanosiaracT UCIOIb30BaHUE TYMaHUTApHOTO
noTeHuuana (U3NIecKoil HayKu, OCMBICIICHHE CBS3H Pa3BUTHUS (PU3UKU C pa3BUTHEM OOILECTBa,
a TaK)Ke C MUPOBO33PEHYECKMMHU, HPAaBCTBEHHBIMU U 3KOJIOIMYECKUMHU IPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc pusuku npeamnonaraet 3HakoOMCTBO C ITMPOKHM
KPYTrOM TEXHHUYECKHX M TEXHOJOTUUYECKUX MPUIIOKEHNUN U3yUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocusayuu peanusyeTrcs MOCPEACTBOM BBEICHHUS 3JIEMEHTOB COJEpXKaHUS,
HNOCBALIEHHBIX 3KOJIOTHYECKMM MpoOiIeMaM COBPEMEHHOCTH, KOTOpbIE CBSI3aHbl C PAa3BUTHEM



TEXHUKHU M TEXHOJIOTUH, a TaKke 00CYKACHUS po0IeM panoOHAIHHOTO TPUPOIOTIONB30BAHUS 1
9KOJIOTUYECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMHU Kypca (U3UMKH Ha YpOBHE CpEIHEro o0Iero oOpa3oBaHUs
SABISAIOTCS (u3nueckue Teopuu ((HOpMUpOBaHME MPEACTABICHHA O CTPYKTYpe IMOCTPOCHHS
¢usudeckoii Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O NPUPOJE, I'PAHUIAX MPUMEHUMOCTH TEOPHUM, AJIS ONUCAHMUS €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITETbHOCTHBIN MOIX0A B Kypce (DU3UKU peau3yeTcs MPekIe BCEro 3a CuéT
OpTraHu3aIluK SKCIIEPUMEHTAILHON JIEATENFHOCTH o0ydaromuxcs. s 6a30BOro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX HKCIEPUMEHTOB U
1a0opaTOpHBIX paboOT, KOTOpbIE B Iporpamme Mo (usuke oObeAMHEHBI B OOLIUM CIHUCOK
YUYEHHUECKUX MPAaKTUUYECKUX padoT. BrlaeneHue B yka3aHHOM IepeyHe J1a0opaToOpHBIX padoT,
NPOBOIUMBIX JUISI KOHTPOJSI M OLEHKH, OCYIIECTBIISICTCS YYacTHUKAMH 00pa30BaTEIBLHOTO
npolecca UCXosl U3 0COOEHHOCTEH IUIaHUPOBaHUA U OCHalleHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieuynBaeTcss OBJIAJCHUE OOYYAIOUIMMHUCA YMEHUSMHU IPOBOJIUTH KOCBEHHBIE H3MEPEHHUS,
UCCIICIOBAaHHUS 3aBUCHUMOCTEH (PM3MUECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB IO IPOBEPKE
NPEIO’KEHHBIX THITOTE3.

Bosnblioe BHUMaHuE yenseTcs peleHHI0 pacu€THBIX U KauecTBEHHbIX 3aj1ad. [Ipu sTom
JUIsl pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3aJ1a4d C SIBHO 3aJJaHHOHN (PM3NYECKON MOJIEINBIO,
MO3BOJISIIOIIME TPUMEHSTh HM3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjena
Kypca, TaK U HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ieinoB. i1 KaueCTBEHHBIX 3a7ad MPHOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHUE IpOTeKaHWsl (U3NYECKUX SBJICHUM M IIPOLECCOB B
OKpY’Karollel >Ku3HU, TpeOyromme BbiOOpa (u3nueckod MOAEIH A CUTyallMHu IMPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
oOecrieueHn0 y4eOHOro Imnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKHM Ha YpOBHE CpPEIHEro
o0miero o0pa3oBaHMs JOJDKEH M3y4yaTbCs B YCIOBUSAX INPEIMETHOrO KaOuHeTa (PUM3MKHU WIN B
YCIOBHUSIX MHTETPUPOBAHHOTO KaOMHETa MPEeIMETOB €CTECTBEHHO-HAYYHOro IUKiIa. B kaOunere
(GU3UKN TOHKHO OBITH HEOOX0IMMOE JTabopaTopHOE 000PYIOBAHUE JIUTSI BHITIOTHEHUS YKa3aHHBIX
B TMporpamMme 1O (QHU3UKE YYEHHUECKUX TPAKTHUYECKUX pabOT W JEMOHCTpAIHOHHOE
obopytoBaHHE.

JleMoHCcTpanimoHHOE 000pynoBaHue (OPMHUPYETCSs B COOTBETCTBUM C IMPHHLUIIOM
MUHHMaJIbHOH JOCTaTOUHOCTH M 00ECIeYMBACT IMMOCTAHOBKY IEPEUMCIICHHBIX B MPOrpamMMme 10
(GU3uKe KIFOYEBBIX JEMOHCTPALUH ISl MCCIIEOBAHUS HM3y4YaeMbIX SIBJICHHH M IPOIECCOB,
SMIMPHUYECKUX U (PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUI.

JlaGopaTopHoe 00OpyZOBaHHE IJsl YUYSHHMUYECKHX IMPAKTHUYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOECTeYMBaeTCs B pacyére OJHOrO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOpPaTOPHOrO OOOPYJIOBaHUS JOJDKHBI OBITH
IOCTPOEHbI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJIOTOBBIX M IM(POBBIX NMPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJE LIU(POBBIX JIAOOpATOPHil.

OCHOBHBIMU TIETISIMU M3Y4YEHUS GU3UKU B 00IIIEM 00pa30BAHUU SIBIISIOTCS:

e (dopMupoBaHHe HHTEpeca M CTPEMJICHUS OOYYaIOIMXCS K HAayYHOMY H3YYCHHUIO

MIPUPOIBI, Pa3BUTHE UX WHTEIUIEKTYalIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e Dpa3BUTHE TMPEJICTABIEHU O HAyYyHOM METOJe TO3HaHUS U (OPMHUpPOBAHHE
MCCIIEIOBATEIILCKOTO OTHOIIIECHHS K OKPYKAFOIIIUM SIBIICHHSIM;



(dbopMHpOBaHKE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysibTaTa U3yuYeHHUs] OCHOB CTPOCHUS
MaTepuH U GyHIAMEHTAIBHBIX 3aKOHOB (PU3HKH;

¢dbopmupoBaHUE YMEHHUI OOBSCHATD SBJICHUS C UCIIOJIb30BaHHEM (PU3NYECKUX 3HAHUN U
HAYYHBIX JOKa3aTeIbCTB;

(dbopMupoBaHUE TPEACTABICHUN O PONH (DU3HUKH U Pa3BUTHSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKH W TEXHOJIOTHIA.

Joctrmxenne 3Tux Ieneld oOecreynBaeTCsl pelIeHHEeM CIEAYIOIIUX 3a7ad B Ipoliecce
M3y4eHUS Kypca (QU3UKU Ha YPOBHE CpPeIHEro o01Iero o0pa3oBaHus:

MpPUOOpETEHUE CUCTEMBbI 3HAHHUM 00 OOIIMX (PU3UUECKUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJIAPHYIO (PU3UKY, DIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3UKy U IIEMEHTHI aCTPOPHU3UKY;

dbopMUpOBaHHE YMEHUW TNPUMEHSATh TEOPETUYCCKUE 3HAHWS JUIS OOBSCHEHUS
(U3UYECKUX SIBIIGHUW B TIPUPOJAE W ISl TPUHATHS TPAKTUYCCKUX PEHICHUN B
MOBCEIHEBHOM KU3HH;

OCBOEHHE CIOCOOOB peUIeHMs] pa3IMuYHbIX 3a7ady C SABHO 33JaHHON (Qu3MuecKon
MOJIETIbIO, 3aJlady, TMOJPa3yMEBAIOIIMX CaMOCTOSTENbHOE CO3/aHue (pusnueckoin
MOJIEJIU, aI€KBATHON YCJIOBUAM 33/1a4U;

MOHMMAaHUE (PU3UYECKMX OCHOB M MPUHIMUIIOB JCHCTBHS TEXHUYECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIMSIHUSA HAa OKPYKAIOLLYIO CPELY;

OBJIAJICHUE METOJaMU CaMOCTOSITENLHOTO IJIAHUPOBAHUS U MPOBEIACHUS (PU3MUECKHIX
DKCIIEPHMEHTOB, aHalW3a W  HUHTEpnpeTanuu  HUHQOpMamuu,  OmpeesieHus
JIOCTOBEPHOCTH IIOJIy4YEHHOT'O Pe3yJIbTaTa;

CO3JIaHHME YCIIOBHUI JJI PAa3BUTHUSI YMEHUN MTPOEKTHO-UCCIIEN0BATEIBCKOM, TBOPUYECKOMN
JIeATEIIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbIi ypOBeHb) Ha ypOBHE CpEeAHEro oOIIero oOpa3oBaHMs
orBoauTcs: B 11 kimacce — 68 yacoB (2 yaca B HEJCIIO).

B cBasu ¢ mpazgamunbivu gHSMU( 23.02.2024, 8.03.2024, 29.04.2024 - 1.05.2024,
9.05.2024 — 10.05.2024) mpousBeneHa KOPPEKTHPOBKA YUYEOHBIX YacCOB IyTEM OOBEIUHCHHS
teM: B 11 xmacce 67 4acoB ( 00bEIMHEHBI TEMBI U3 Pa3zeiia «PE3EPBHOE BPEMS).

[IpennaraemMslii B mporpamme o (Gu3nKe nepeyeHsb J1adopaTOPHBIX U MPAKTHUECKUX paboT
SIBIIIETCS. PEKOMEHJ/IOBAaHHBIM, YYHTENh JeJIaeT BBHIOOP MPOBEICHUS JTa00OpaTOPHBIX padoT U
OTIBITOB C YYETOM MHIUBUAYAJIbHBIX 0COOEHHOCTEN 00yYarOIIUXCsl.



COJEPKAHUE OBYYEHUA
11 KJIACC

Paznen 4. DuekTpoauHaMuka

Tema 3. Maznumnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocrosiHHbIE MarHuTHL. B3auMopelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoOE IIOJIE.
Bexrop marautHONM MHAYKIMH. [IpMHIMI Cynepno3uMyM MarHUTHBIX Nosei. JIMNHUY MarHUTHOU
uHAyKuuu. KapTrHa TuHUM MarHuTHON MHAYKLIWU MOJISl HOCTOSTHHBIX MarHUTOB.

MarnuTtHoe 1oJjie MPOBOAHMKA C TOKOM. KapTuHa JNMHUNA WHAYKIMH MarHUTHOTO IOJIS
JUIMHHOTO NIPSIMOTO IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KaTYLIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HaIlpaBJICHUE.

Cuna JlopeHma, e€ MoIyiab W HampapieHue. JI[BH)KEHHE 3apsHKeHHOM 4YacTUIbl B
OJTHOPOJITHOM MarHUTHOM moJie. Pabora cuibl Jlopenua.

SIBneHue DIIEKTPOMAarHUTHOM MHAYKOUHU. [IOTOK BEekTOpa MAarHUTHOM MHIYKIWH.
DNEeKTPOABMKYLIAs CUJIa MHIYKUKHU. 3aKOH 3JIEKTPOMAarHUTHON uHAykuuu Papajes.

BuxpeBoe anekTpuueckoe Mnoje. DJIEKTPOABMXKYIIAs CHja UHAYKUUMU B IPOBOJHHKE,
JBUKYIIEMCS IIOCTYNATEIbHO B OTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuno JleHna.

NHayKTUBHOCTG. SIBIeHHE CAaMOMHAYKLINU. DIEKTPOABIIKYIIAs CHUla CAMOMHAYKIINH.

DHeprusi MarHUTHOT'O MOJIs1 KATYLIKH C TOKOM.

DIEKTPOMAarHUTHOE I0JIE.

TexHuyeckue ycCTpoilcTBa M IPaKTUUYECKOE I[PUMEHEHHE: IIOCTOSHHBIE MAarHuThl,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTEllb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTULl, MHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHNE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM I10JIEM.

JIMHUM MHIYKIUU MarHUTHOTO MOJIS.

B3anMozeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABUKYILIEH CUIIbI MHAYKIIMU OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yueHrne MarHuTHOTO TOJIsL KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUS OCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

WccnenoBanue siBlNeHNs AIEKTPOMArHUTHOM NHIYKIUH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpoMAHUMHbIE KOTEOAHUSA

KonebarenpHas cucrema. CBoOomHble MexaHWueckue Konebanus. [‘apmoHmveckue
konebanus. Ilepuon, uacrora, ammautyna u  (asa kosnebGanuil. IlpyXUHHBIT MasTHUK.



MareMaTiHueckuii MasTHUK. YpaBHEHHE TapMOHHMYECKMX KojeOaHmid. [IpeBparnenue sHeprun
IPU TAPMOHHUYECKUX KOJICOAHUSX.

Koneb6arenbHblii koHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B UACATBHOM
KOJICOATEIbHOM KOHType. AHAIOTHS MEXIYy MEXaHWYeCKMMH M 3JCKTPOMAarHUTHBIMU
konebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHsI SHEPTHH B HICATHHOM KOJeOaTeTbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojeOaHUsAX. BbIHyXIeHHbIE MEXaHUYECKUE KoJeOaHuUs.
Pe3onanc. BeiHyKJIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

[Tepemennblii Tok. CUHYCOUAAIBHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIIIUTYJHOE U IEUCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. IIpousBoactBo, mepeaya U NOTPEOJIEHUE 3IEKTPUUECKOM HSHEPIUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AeKTpodHepruu. KynpTypa wucnoiap3oBaHus
3JIEKTPOIHEPTUU B TOBCEITHEBHOM KU3HHU.

TexHnyecKkne yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHME: JJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOI0 TOKA, JIMHUHU JJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojiedaTebHOM cUCTeMbI (IPYKUHHBIN WM MaTeMaTHYeCKUN
MasITHHK).

HaGmronenue 3atyxaromux KojaebaHuu.

HccnenoBaHue CBONCTB BBIHYXACHHBIX KOJI€OaHUH.

Ha6nronenue pesonanca.

CB00OOIHBIE IEKTPOMArHUTHbBIE KOJIEOaHUs.

OcuusutorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa U HAOpsOKEHUS OT BpPEMEHH) s
AIIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onaHc npu mociieoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KaTYLIKM WHAYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TUHUY 2JEKTPONEPEIadH.

Yuenuuecxuu sxcnepumenm, nabopamoprule pabomul

HccnenoBanue 3aBHCUMOCTH TIEpUO/Ia MaJIbIX KOJIeOaHMid Tpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B LENH W3  IOCIENOBATEIBHO COEIMHEHHBIX
KOH/IEHCATOpa, KaTyIIKHU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMaAZHUMHbIE 60TIHbL

MexaHuyeckue BOJIHBI, ycloBHs pacripoctpaHenus. [lepuon. CkopocTh pacnpocTpaHeHus
U JuiMHa BoJdHbL. [lomepeuHsle M mpomosbHBIE BOJHBL. HMHTepdepeHuus u audpakuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

ONeKTpOMarHUTHHIE BOJHBI. YCJIOBHUS M3Iy4YEHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHtauus BektopoB E, B, V B snekTpomarauTHoi BoJjiHe. CBOMCTBa 3JE€KTPOMArHUTHBIX
BOJIH: OTpa)kKCHUE, IMpeJoMJIeHue, moispuzauus, audpakuusa, uHrepdeperuus. CKopocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[kana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHeHne 3leKTPOMAarHWTHBIX BOJIH B TEXHUKE U
OBITY.

[TpyHLIMIIBI paAUOCBA3H U TENEBUACHUA. Paaronokanuys.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH cpebl.



TexHu4ecKkne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHHE: MY3BbIKAJIbHbIE WHCTPYMEHTHI,
yJIbTPa3ByKOBasl IMArHOCTHKA B TEXHUKE W MEIUIIMHE, paaap, paAuoNpHUEMHUK, TEJIEBU30D,
aHTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pa3oBaHue U pacIpOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

KoneOG:mromeecs Te10 Kak HCTOYHUK 3BYKa.

HaGnronenue otpakeHus U IPEeTOMIICHUSI MEXaHUYECKUX BOJH.

Habmonenue narepdepeHunu 1 Tupakiinu MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGmonienue CcBA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHAa C aMIUIMTYJIOM M 4YacTOTOU
KoJIe0aHui.

HccnenoBaHue CBOWCTB — AJIEKTPOMArHUTHBIX  BOJIH:  OTPaKEHUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HTephepeHIHs.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonnHeliHOe paclipOCTpaHEHUE CBETA B OHOPOJHON CpeJie.
JIyud cBera. ToUEUHBIN UCTOYHUK CBETA.

Otpaxkenue cBeTa. 3akoHbl OoTpaxxeHHs cBeTa. [locTpoeHue u300pa’keHUN B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3aKoHBI MpeNOMIICHUS CBeTa. AOCOMIOTHBIA MOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. lIpenenbHblil yroa IMOJHOIO BHYTPEHHETO
OTpaKEHHUS.

Hucniepcust cBeta. CriokHbIN cocTaB Oemnoro ceta. LIBer.

CoOuparomiue M pacceuBaromue JuH3bl. ToHKass snH3a. DOKyCHOE pAacCTOSHUE U
ONTHUYECKasl CHJIa TOHKOM JInH3bIL. [locTpoeHune n3odpaxeHuii B coOMparomx U pacCeUBarOINX
nuH3ax. @opMyJsia TOHKOM JIMH3BI. Y BEJIMUCHUE, 1aBAEMOE JINH30M.

[Ipenenbl TPUMEHUMOCTH T€OMETPUUYECKOM ONTHKH.

BonnoBass onrtuka. HMurtepdepenius cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/ICHUS] MAKCUMYMOB U MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOTE€PEHTHBIX UICTOYHUKOB.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. VYciaoBue HaOMIOAEHHUS TUIaBHBIX
MaKCHMYMOB TIpH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEHIETKY.

[lonsipuzanus ceera.

TexHUueckue yCTpoOicTBa M TPaKTHUECKOE IMPHUMEHEHHE: OYKHM, JIyma, (oToammapar,
INPOEKIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPAKIHMOHHAS
peméTka, moIspons.

Jlemoncmpayuu

[IpsiMonuHeiHOE pacnpoCTpaHEHUE, OTpaKEHHE M IpejomiieHue cBera. OnTuHueckue
puOOpHI.

[TonHOE BHyTpeHHEe oTpakeHue. MoJienb CBeTOBOIa.

HccnenoBanue CBOWCTB M300paXKeHUH B IMH3AX.

Mogenu MEUKPOCKOIIA, TEIECKOIIA.

HaGmronenue naTepdepeHInm creTa.

Ha6mronenue nudpakiuuu cBerta.

Habmonenue nucnepcun cBeta.

[TosyuyeHue cnexTpa ¢ HOMOUIbIO IPU3MBI.

[Torydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.



Habmonenne monsipu3amyy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
N3mepenue nokasaress NpeaoMIIEHHUs CTEKIIA.
HccnenoBanue CBOWCTB M300paXXeHUH B JIMH3AX.
HaGnronenue aucriepcuu cBera.

Pazgen 6. OcHOBBI cienaJIbHONH TEOPHUH OTHOCUTEILHOCTH
I'paHuLIBI TPUMEHUMOCTH KJIACCHUYECKOW MeXaHMKH. llocTynaTel crnenualbHONW TEOpUH
OTHOCHUTEJIBHOCTH: HHBApPUAHTHOCTh MOJYJIsI CKOPOCTH CB€Ta B BaKyyMe, IPUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHHU U COKPAILLIEHUE IJIUHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTULIBI.
CBs13b MaccChl € PHEPTUEN U UMITYJILCOM PEJIATUBUCTCKOMN YaCTUIbl. DHEPTUs MOKOSL.

Paszpnen 7. KBantoBas pusuka

Tema 1. dnemenmol KGAHMOBOU ONMUKU

®oronsl. ®opmyina [1nanka cBsi3u sHepruu GoToOHA C €ro YaCTOTOW. DHEPrusi U UMITYJIbC
dboToHa.

OtkpeiTue u wuccrnenoBanue ¢orospdexra. Ombitel A. I'. CroneroBa. 3aKoHbI
doroaddekra. Ypasuenue Ditamreiina aius pororddexra. «Kpacnas rpanuna» porodddexra.

Hasnenue cBera. Onbite [1. H. JIeGenena.

XUMHAYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpOWCTBA W IpPaKTHYECKOE NpUMEHeHue: (oTorneMeHT, (POTOIATUHK,
coJHEeYHast 6aTtapest, CBETOAHOI.

Jlemoncmpayuu

®doTor(PeKT Ha yCTAaHOBKE C IMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTodhdekTa.

Cseroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OnwiTel Pesepdopaa mo paccesuto o -vactuil. [lnanerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenue u nornomeHne (GOTOHOB MpHU IEepexoje aToMa ¢
OJIHOTO ypOBHS BSHEpruum Ha Apyrol. Buasl cnektpoB. CnekTp ypoBHEH B3HEpPrMHM aroma
BOJIOpOJA.

BonHoBbie cBoiicTBa yacTtuil. Bonusl ae bpoitnsa. KoprnyckyispHO-BOIHOBOW Tyalu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYEHHUE.

TexHudeckne YCTpPOMCTBA UM IPAKTUYECKOE IPUMEHEHHWE: CIEKTPaJbHbIA aHAJIN3
(CTIEKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mopnens omnbita Pesepdopra.

Omnpenenenne JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHeRvaThIX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yuenuueckuiu sxcnepumenm, nabopamopmuie pabomul

Habnronenue nuHeRvyaToro crexkTpa.

Tema 3. Amomnoe sa0po



OKCHEpUMEHThI,  JIOKa3bIBAIOLIUE  CJOXHOCTb  CTPOEHMSI  sfpa. OTkpbITHE
paaroakTuBHOCTH. OnbITH Pedepdopaa mo onpenesaeHuo cocTaBa paJuoaKTUBHOTO H3ITyUYESHHUS.
CgoiicTBa anb(da-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.

OTtkpeiTHEe TpoTOHa W HeWrTpoHa. Hyxnonnas mopnens sapa [eiizenOepra—lBaHeHKo.
3apsin saapa. MaccoBoe uucio siapa. M3otorsl.

Anbda-pacnian. DIEKTPOHHBIM W TO3UTPOHHBIM OeTa-pacmaj. ['amma-u3iayueHue. 3akoH
paZoaKTUBHOTIO pacnaja.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. Jledekt maccol sapa.

Snepusle peakunu. Jlenenue u CUHTE3 SIED.

Snepupiii  peaktop. TepmosmepHbiii cuHTe3. [IpoOiieMbl W TMEPCIEKTUBBI  SACPHOU
JHEPreTUKU. JKOJIOTMUECKUE ACIIEKTHI IIEPHON SJHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE [TO3UTPOHA.

MeTo/p1l HaOJIIOIEHUS M PETHCTPALH 3JIEMEHTAPHBIX YaCTHILL.

dyHIaMeHTalbHbIE B3auMOIeHCTBUS. EquHCTBO (hru3nueckoi KapTUHBI MHpa.

TexHnyeckue ycTpolcTBa M IPAKTHUUECKOE IPUMEHEHUE: J03UMETp, Kamepa BuibcoHa,
SIEPHBIIA PeakTop, aTOMHasE boMoOa.

Jlemoncmpayuu

Cu€TunK HOHU3HUPYIOLINX YACTHII.

Yuenuueckui sxcnepumenm, nabopamopmwie pabomul

HccnenoBanue TpeKOB 4acTHIL (TI0 TOTOBBIM (hOTOTpadusim).

Pa3jen 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPU3NKH

Ortanbl  pa3BUTHS  acTpoHomuu. llpukinagHoe ©  MHPOBO33PEHUECKOE 3HAUCHHUE
ACTPOHOMUH.

Bun 3Bé3ar0ro Heba. Co3Be3ausi, spKue 3BE3/bI, IIAHETHI, X BUIUMOE IBHUKCHHUE.

CoHeYHas cHCTEMA.

Counnine. ConHeyHas akTUBHOCTh. Mcrtounuk sHeprunm CosiHIIa W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTHKU. JlUarpamMma «CHEKTpaJIbHBIA KJIAacC — CBETUMOCTB». 3BE3/bI
IJIaBHOM MOCJIEAOBATCILHOCTH. 3aBUCHMOCTh «Macca — CBETHMOCTHY IS 3BE3J TIJIAaBHOU
MOCJIeIOBAaTeIbHOCTH. BHyTpennee ctpoeHue 3BE3n. CoBpeMEHHBIE TIPEACTABICHHUS O
MPOUCXOXKACHUU U ABOJOIMU CoJIHIIa U 3BE3/T. DTalbl )KM3HU 3BE3]T.

Mineunsiii [TyTs — Hamia I'anaktuka. [lonoxxenue u nemwxenne Connua B ['anaktuke. Tumsl
rajakTuk. Paguoranaktuku u kBazapel. UEpHbBIE ABIPHI B sIpax TaaKTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pazberanue ramakTtuk. Teopus
Bosnbiioro B3peiBa. PennkToBOE M3TydYEeHHE.

Macmtabnas cTpykrypa Beenennoit. MetaranakTuka.

Hepeménusie mpobiieMbl aCTpOHOMUM.

Yyenuueckue nabnrooenus

HaGmronenuss HeBOOPYKEHHBIM TJIa30M C MCTIOJIB30BAHUEM KOMITBIOTEPHBIX MPHIIOKEHUH
JUTSL OTIPEJICNICHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IHUs
CeBepHOro Mojymapus u sipKue 3BE3/IbI.

Habmonenus B Teneckon JlyHsl, ianet, Maeunoro Ilytu.

O0o0maroniee NOBTOpeHUE

Ponp ¢u3uku u acTpoHOMHHM B JKOHOMHYECKOW, TEXHOJIOTHYECKOW, COIUATBHONH H
ITHUYECKON cdepax IesATEIBHOCTH 4YeJOBEKa, pPOJib W MeCTO (U3UKH W aCTPOHOMHUHU B
COBPEMEHHOM Hay4yHOW KapTUHE MHpa, poib (U3NYECKON Teopud B (OPMUPOBAHUU



npeCTaBIeHU 0 (PU3NIECKON KapTHHE MHUPa, MECTO (PM3NIECKOI KapTHHBI MHpa B OOIIEM PSITY
COBPEMEHHBIX €CTECTBECHHO-HAYYHBIX IIPEACTABICHUN O IPUPOJE.

MexnpeamMeTHblie CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kkiacce OCymIECTBISICTCS C YUYETOM
COJIepKaTeIbHbIX MEXIIPEIMETHBIX CBA3€M € KypcaMu MaTeMaTUKH, OWOJIOTMH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmusie nouwsamus, CBA3aHHBIE C M3YYEHHEM METOOB HAyYHOTO IO3HAHMS:
SABJICHHE, HAY4YHBIH (akT, rumoresa, (pusnyeckas BeNWYMHA, 3aKOH, TEOpHs, HaOIIOACHUE,
JKCIEPUMEHT, MOJECIUPOBAHNE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: penieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUUYECKUEe (YHKIMU: CHHYC,
KOCHUHYC, TaHT€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbI U HX
IPOCKIIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOJIHBIC JIEMEHTAPHBIX (DYyHKIHA,
IpU3HAKU 000U TPEYTrOJIbHUKOB, OIPEEICHNE TUIOIAIN TUIOCKUX QUryp u o0bEMa Ted.

buonoeus: snexrpuyeckue SBIEHUS B JKMBOM mIpupoze, KojeOaTelbHblE IBU)KEHUS B
JKUBOM NpUPOJE, ONTUYECKUE SIBJIICHUS B JKUBOM IIPUPOJE, NEHCTBUE paJualUu Ha JKUBBIC
OpraHU3MBI.

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHMs KPUCTAIUINYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marauTHble TOJIOCa 3€MJIM, 3AJI€KH MArHUTHBIX PyaA, POTOCHEMKA 3€MHOM
IIOBEPXHOCTH, IIPEICKA3aHNUE 3EMIICTPICCHUM.

Texnonozus: TUHUW dIEKTPONEpPEIad, FEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOJABUTATEINb,
UHIYKIUOHHAsl Iedb, pajap, pajuoNpUEMHUK, TEIEeBU30p, aHTeHHa, TenedoH, CBY-neus,
NPOEKIMOHHBIH anmapar, BOJOKOHHAs ONTUKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenune yueOHOro mpenvera «@usmka» Ha ypOBHE CpeIHEro oOmiero oOpa3oBaHUS
(6a30BBIA  ypOBEHB) JIODKHO  OOECTHEUHUTHh  JTOCTH)KCHHE  CIICIYIONUX  JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00Pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JlngHOCTHBIE pe3yibTaThl OCBOCHUSA yueOHOro mpeamera «Du3uKa» TOJDKHBI OTPaXKaTh
TOTOBHOCTh M CIOCOOHOCTH OOYyYaroluXcsi pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEH
NO3ULMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlWW, TO3UTHUBHBIX BHYTPEHHHUX
yOeX/IeHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSIM POCCHUHCKOro  0OIlecTBa,
pacumpeHne >KM3HEHHOTO OMbITa M OIbITa JEATEILHOCTH B IPOIIECCE peaTu3alii OCHOBHBIX
HaIpPaBJICHUI BOCIIUTATEIBHOMN 1€ATEIHbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kIaHCKOro0 BOCIMTAHUSA:

Cc()OPMHUPOBAHHOCTh TPAKIAHCKOW TMO3WUIUU  OOYYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTI'0 YJIEHA POCCUICKOr0 OOIIECTBA;

MPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUECKUX M JAEMOKPATHUYECKHX
LIGHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NEATEIHHOCTh B HHTEpECax TPakIaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYTIPABIICHUH B 00Pa30BaTEILHON OpPraHU3aINN;

yMEHHE B3aUMOJCHCTBOBATh C COLUAIBHBIMU HWHCTUTYTaMH B COOTBETCTBHM C UX
GYHKIIUSAMY 1 Ha3HAYEHUEM;

TOTOBHOCTb K TYMAaHUTAapPHOU U BOJOHTEPCKOU JI€ATEIbHOCTH;

2) IATPHOTHYECKOTO BOCIIUTAHUS

c¢(OpMUPOBAHHOCTh POCCUMCKON I'pa)/1aHCKON UACHTUYHOCTH, TATPUOTU3MA,

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM POCCUUCKHX
Y4EHBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, dTHIECKOTO TTOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUECHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE€ B IEATEIbHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIAJla B TOCTPOCHUE YCTOHYMBOTO Oy IyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMSA:

ACTETHYECKOE OTHOLICHHE K MUPY, BKJIIOYas 3CTETUKY HAYYHOT'O TBOPUECTBA, MPUCYIIETO
buznyeckoil Hayke;

5) Tpy10BOro BOCIIMTAHUS:

WHTEpPEC K pasIuyHbiM cdepam TpodecCHOHATbHON ACATENHHOCTH, B TOM YHCIE
CBA3aHHBIM C (U3MKOW U TEXHHKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyrein
npodeccuu 1 peann30BbIBATh COOCTBEHHBIC KIU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CTIIOCOOHOCTH K OOpa30BaHUIO M CaMOOOpa3oBaHUIO B 0o0JacTH (U3UKH HA
MPOTSKEHUH BCEU KU3HU;

6) 9IKOJIOrNY€CKOr0 BOCIUTAHUS:

c(OpPMUPOBAHHOCTh DKOJOTUYECKOW KYIBTYPBl, OCO3HAHHE TJI00ANBFHOTO XapakTepa
AKOJIOTUYECKUX MTPOOIIEM;



IJJAHUPOBAHUE M OCYLIECTBICHUE JICHCTBHIM B OKPY’)KAIOWIEH Cpele Ha OCHOBE 3HAHMS
1eJIed YCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA;

paciiipeHre OIbITa JIEeATEIbHOCTH HKOJIOTMYECKON HampaBIE€HHOCTH Ha OCHOBE
UMEIONTUXCS 3HAHUN TI0 (PHU3UKeE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSA:

c(OpMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUs U3UUECKON HAYKU;

OCO3HAHUE IICHHOCTH HAYYHOU JIeATEIHHOCTH, TOTOBHOCTH B MIPOIECCEe U3YUYCHHS (PH3UKU
OCYILECTBIISATh MPOCKTHYIO U UCCIIEIOBATEIBCKYIO ICSITEIIbHOCTh MHINBUIYATHHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATBI

Ilo3naBaTebHbIE YHUBePcAJIbHbIE YUeOHbIE NeCTBUS
Ba3zoBrble JJornueckue neiicTBUA:

CaMOCTOSITEIbHO (OPMYJUPOBaTh M aKTYalM3HpPOBaTh MPOOJEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPENENATh UEIH AESITEIbHOCTH, 33/1aBATh MIAPAMETPBI U KPUTEPUU UX TOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUCCKUX SBIICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUS MPOOIEMBI C YIETOM aHAIN3a UMEIONIUXCS MaTepUaTbHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEJIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB LEJSAM,
OIICHUBATh PUCKHU MOCJIEACTBUI ESITEIILHOCTH;

KOOPJIMHUPOBATh W BBIMIOJHIATH PabOTy B YCIOBHUSAX PEAJIBHOTO, BHPTYyaIbHOTO |
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPH PEIICHUH KU3HEHHBIX MPOOIIeM.

ba3oBble ucciieqoBare/ibCcKue 1eMCTBUS:

BIIAJICTh HAYYHOW TEPMHHOJOTHUEH, KIIOUYEBBIMH TOHATUSIMH M METOJaMU (HU3UIECKOM
HaYKH;

BJIQ/ICTh HABBIKAMU Y4YeOHO-MCCIIEAOBATEIbCKON U MPOEKTHOHN NeATeIhbHOCTH B 00IacTU
(GU3HKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(bU3UYECKOTO cCoMep KaHusl, IPUMEHEHHUIO Pa3TUIHBIX METO/IOB ITO3HAHMS;

BJIQ/IETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro WHTEpIpeTaIHH,
npeoOpa3oBaHMI0 M TPUMEHEHHI0 B PAa3IMYHBIX YYEOHBIX CUTyallUsX, B TOM 4YHUCIIE TPHU
CO3/IaHUH YYEOHBIX MPOCKTOB B 00JIACTH (PU3UKH,

BBISIBIIATh TPUYHUHHO-CIIC/ICTBEHHBIC CBSI3W W aKTyaJIM3UpOBaTh 3ajady, BBIJIBUTATH
TUMNOTE3y €€ pelleHHs, HaxOIuUTh AapryMEHThl HJs J0Ka3aTelbCTBA CBOMX YTBEPKIACHMIA,
3a/1aBaTh apaMeTPbl U KPUTEPUH PELICHUS;

aHAJM3UPOBATh TMOJYYEHHbIE B XOJI€ pEUICHUS 3aJauyd pe3yjbTaThl, KPUTHUUYECKHU
OIICHUBATH UX JJOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBUSX;

CTaBUTh U (popMyIHpoBaTh COOCTBEHHBIE 3a7aud B O0Opa30BATENbHOU NEATEIHLHOCTH, B
TOM YHUCJIE TIPH U3YUYEHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIUsIM, OLICHUBATh TPUOOPETEHHBIM OIBIT;

YMETh MEPEHOCHUTH 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATETLHOCTH;

YMETh MHTETPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTHHAIbHBIE TOAXOAbI U PEIICHMUS;

CTaBUTH MPOOJIEMBI U 33]1a9H, JOIMTYCKAIOIINE aTbTCPHATUBHBIC PEIICHUS.



Pabora ¢ undopmanmeii:

BJIAJIeTh HABBIKAMU IOJy4YeHHUs MH(OpManuu (GU3NYECKOTO COIACpkAHUSA U3 UCTOUYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIbHO OCYLIECTBJIATH IOMCK, aHajdu3, CHCTEMaTH3alMi0 MU
MHTEPIPETALNIO HHPOPMALIMU PA3TMYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTh MH(POPMAIIHH;

UCIONIBb30BaTh CPEACTBA MH(MOPMAIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OPIraHU3ALMOHHBIX 3aJady C COOJI0JIEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, THTHEHBI, PecypcocOepekeHusi, MPaBOBBIX U
3THUYECKUX HOPM, HOPM MH(OPMALIMOHHONW O€301acHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOI0 COAEP)KAaHUS B pPa3IMYHbIX (opmarax ¢ Y4ETOM
Ha3HaueHUs: MHQOpPMALMU U LEJNEeBOM ayAUTOpUM, BBIOMpas ONTUMAIbHYIO (QOpMy
MMpEaACTaBJICHUA U BU3yaJIn3allHuH.

KoMMmyHnKkaTHBHBIE YHHBepcaibHblIe yueOHbIe 1eHCTBHUSA:

OCYILECTBIISATH OOIEHHE HA YPOKaxX (PU3UKH U BO BHE-YPOUHOM JESITEIbHOCTH;

pacro3HaBaTh NPEANOCHIIKY KOH(MIMKTHBIX CUTYAIHd U CMATYATh KOH(IUKTHI;

pPa3BEPHYTO U JIOTUYHO H3J1araTh CBOIO TOYKY 3PEHHSI C HCIIOJIb30BAHHUEM SI3IKOBBIX
CPEICTB;

MOHUMATh U MCII0JIb30BaTh IPEUMYILECTBA KOMaHIHOW U MHIUBHULyalbHON pabOThI;

BBIOMPATh TEMATUKYy M METOJbl COBMECTHBIX NEHCTBUN C y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH Ka)KJIOTO 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIH COBMECTHOM JAEATEIbHOCTH, OPIaHMU30BBIBaTH M KOOPAHMHUPOBATH
JNEUCTBUS O €€ JOCTMXKEHMIO: COCTaBJIATh IIaH ACMCTBUM, pacHpeleNiaTh PO C YUYETOM
MHEHHUI YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJla U KaXKJOTO YYaCTHUKA KOMaH/bI B OOLIUIl pe3yibTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeJyiaraTb HOBBIE IIPOEKTHI, OLICHMBATh UACHU C IO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYUIECTBIISATh TMO3UTHBHOE CTPAaTETMYECKOE IIOBEIECHHWE B pPa3IMUHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUECTBO M BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerysisiTuBHbIe YHUBepcaJbHbIe y4eOHbIe AeiicTBUSA
Camoopranuszanms:
CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATENIbHYIO JESATENbHOCTh B 00JacTH (PU3UMKU U
ACTPOHOMMH, BBISABIIATH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a1aUH;
CaMOCTOSITENIBHO COCTABJIATH IUIAH PELICHMs] PAaCUETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBIMIOJIHEHUSI TPAKTUYECKOW paboThl € YYETOM HMEIOLIUXCA PECYpPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEIITOYTCHUI;
JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;
pacuIMpsATh paMKH Y4eOHOTO IPeMETa Ha OCHOBE JIMUHBIX MPEANOUTEHUH;
JienaTh OCO3HAHHBIA BBHIOOp, apryMEHTHPOBaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
penenue;
OLIEHUBATh IPUOOPETEHHBIN OTIBIT;
CHOCOOCTBOBAaTh (POPMHMPOBAHUIO U TPOSABICHHUIO JSPYAMLMU B 00JacTH (DUBHKH,
MIOCTOSTHHO TTOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYpHBI YPOBEHb.
CaMOKOHTPOJIb, JMOLHOHAJIBLHBIH HHTEICKT:



JIaBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLICHHWBATH
COOTBETCTBUE PE3YJIbTATOB LM,

BJIaJIeTh HaBbIKAMU ITO3HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEpIIAEMBIX JeHCTBUI
Y MBICIUTEIBHBIX IPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUI;

UCTIONIB30BaTh MPUEMBI peIICKCHUH JIJISl OLICHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHS 110 UX CHIKCHHIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTBI IPYIHX IIPU aHAIM3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI U ApTYMEHTHI JPYTHX IIPU aHAIHU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OIIMOKH.

B mporecce 10CTHKEHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOSHHSI IPOrpaMMBbl IO (PU3HKE IS
YPOBHSI CpEIHEro 00IIero oopa3oBaHusl y OOyYAIOUIMXCS COBEPIICHCTBYETCS SMOLMOHAIBHBIN
UHTEIJIEKT, MPEeANnoIaraouuil cpopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSTHHE,
BUJICTh HANPaBJIEHUS pa3BUTHUS COOCTBEHHOMN 3MOIIMOHAILHON Cephl, ObITh yBEpEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKJIKOYAIOLIErO CaMOKOHTPOJIb, yMEHHE MIPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJIEHUE, CIIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHAIbHBIM
U3MEHEHUSAM U NPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE! MOTHBALlMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTMIKCHMIO LENH M YCIEXY,
ONTUMHU3M, HHULIMATUBHOCTb, YMEHHE J€HCTBOBATH UCXOS U3 CBOUX BO3MOKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTBIBATh €T0 IIPU OCYILECTBIEHUH OOLIEHHUs, CTIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTh BBICTPAWBATh OTHOIICHUS C JPYTUMHU
JFOIbMU, 3a00TUTHCS, IPOSBIIATh HHTEPEC U Pa3peIiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K koniy oOyuenust B 11 kjacce npeaMeTHble pe3ybTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTD y 0OYUAIOIIMXCS YMEHUH:

JIEMOHCTPUPOBATh HA TPUMEpPaxX poJib U MecTO (GU3NKHA B (HOPMUPOBAHMU COBPEMEHHON
HAay4YHOU KAapTHUHBI MHUpA, B PA3BUTUH COBPEMEHHON TEXHUKH M TE€XHOJIOTHMM, B NPAKTHYECKOU
NeSITeIbHOCTH JIFOJIeH, LIEJIOCTHOCTD U €IMHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTBHIBaTh TPAHMIBI TPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJeNeH: TOYeUHBIN
AIIEKTPUYECKUI 3apsii, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SAEpHas MoOJElIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO SI/[pa MPH peIIeHnn (HU3HUECKUX 3a7a4;

pacro3HaBaTh (U3NYECKHE SIBJIECHUS (IIPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
JJIEKTPOJMHAMUKN U KBAaHTOBOW (DPU3MKH: 3JIEKTpUUEcKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JeWCTBUE MAarHUTHOTO IOJII Ha MPOBOJHUK C TOKOM U JBHXKYIIUHCS 3apsl,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPaKEHUeE,
npejoMiieHue, WHTephepeHuus, IuGpakuus W TOJIIpU3alUs CBeTa, JUCHEPCUs CBETa,
doroanekrpudeckuii 3¢ dekt (porodddexr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE JTUHEHUATOTO
CIIEKTpa aToMa BOJ0pO/1a, ECTECTBEHHAsl U MICKYCCTBEHHAs PaIlOaKTUBHOCTD;

OIHKCBIBATh M3YYECHHBIE CBOMCTBA BeIIECTBa (JIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHUE,
NEKTPUUECKYIO MPOBOJUMOCTh PA3JIMYHBIX Cpell) U 3JIEKTPOMArHUTHBIE SBJICHHS (TIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIMYMHBL: DIIEKTPUUYECKUH 3apsii, Ccuja TOKa, OJIIEKTPUYECKOe



HaIPsKEHUE, MIEKTPUUECKOE CONTPOTUBIICHHUE, PA3HOCTh MIOTEHIAAIIOB, MIEKTPOABIKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOro mojs, cuia Amnepa, cuna JlopeHua, WHIyKTUBHOCTb
KaTyIIKH, SHEPTUS JIEKTPUUYECKOT0 M MAarHUTHOTO TOJIeH, MEepUOa W 4YacToTa KojeOaHuil B
K0JIeOATEIbHOM KOHTYpE, 3apsil U CHjla TOKa B MPOLIECCe TAPMOHUYECKUX DIIEKTPOMAarHUTHBIX
KoyieOaHni, (POKYCHOE pacCTOSHME M ONTHYECKas CWJIa JIMH3BI, MPH OINUCAHWU IPABHIBHO
TPaKTOBAaTh (PU3UYECKUI CMBICA HCIONb3YEMbIX BEJIWYMH, MX OOO3HAUEHHS] M €IUHUIBL,
yKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUUHY C JPYTMMH BETUYHHAMU;

ONHKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HUCIONb3Yys (PHU3UUECKUE
BEJIMYUHBL: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus W
uMnyiasc (GOTOHA, MEpPUOJ TNOJypachaaa, SHEpPrus CBsI3W aTOMHBIX Sfep, NpU OMHCAHUU
MPaBUJIBHO TPAKTOBAaTh (DU3UYECKUN CMBICI HCIONb3yeMbIX BEIHYMH, WX OOO3HAYEHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIME TAHHYIO (PU3MUYECKYIO BEIMYHHY C JIPYTHMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NUECKON BETUUHHBI;

aHAIM3UPOBATh (PU3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJb3YS (U3NYECKUE 3aKOHBI U
OPUHLMINBL: 3aKkOH OMa, 3aKOHBI IIOCIENOBAaTENbHOIO U  MApPAJJIEIBHOTO COEIMHEHUs
MPOBOAHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JIECKTPOMAarHUTHOM  MHIYKIMH, 3aKOH
IPSIMOJIMHEMHOTO PacIpOCTPAaHEHUsI CBETA, 3aKOHBI OTPAKEHMS CBETA, 3aKOHBI IIPEIIOMIICHUS
cBeTa, ypaBHeHue OWHmTeHa 118 (oTodddexTa, 3aKOH COXpaHEHUS SHEPruu, 3aKOH
COXPAaHEHHs HMIIYJIbCA, 3AaKOH COXPAHEHMs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpPaHEHUs
MacCOBOI'0 4HCIla, IOCTyJaThl bopa, 3aKOH pajgMOaKTHMBHOIO pacmaja, IpU HTOM pas3jInyaTh
CJIOBECHYIO0 (POPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BbIPaXXCHHE U YCJIOBUS (TpaHUIIb,
00J1aCTH) TPUMEHUMOCTH;

ONpENENsATh HANPABICHUE BEKTOPAa MHAYKUMHW MATHUTHOTO IOJS MPOBOJHHUKA C TOKOM,
cuibl Amnepa u cuiibl Jlopenna;

CTPOUTH U OIMCHIBATh U300paKEHNE, CO3AaBAEMOE IUIOCKUM 3€pKajlOM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTBl IO HUCCIIEJOBAHHIO (PU3MYECKUX SIBJICHUI M IPOLECCOB C
UCIIOJb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpEHHil: TMpu 3TOM  (POpMYIHUpPOBAThH
npobieMmy/3agayy M TUNOTe3y Y4eOHOro OJKCIEepUMEHTa, CcoOMpaTh YCTaHOBKY M3
IPEeI0KEHHOTO 000PYA0BaHUs, TPOBOIUTH OMBIT U ()OPMYITHPOBATH BHIBOKI;

OCYUIECTBIISATh MPSMble U KOCBEHHBbIE H3MEpEeHMs] (U3MUECKUX BEJIWYUH, MPH HTOM
BBIOMpaTh ONTUMANbHBIA CHOCOO H3MEpEeHUs M HCMOIb30BaTh HM3BECTHBIE METOJBI OIEHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKHUX BEIMUYUH C UCIIOIb30BAHUEM IPSIMBIX U3MEPEHUN!
IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATH PE3yJIbTaThl MOJYYEHHON 3aBUCHUMOCTHU
buznyeckux BENWYMH B BHAE TaOMUIl M TrpaduKOB, JeiaTh BBIBOABI MO pe3yJbTaTam
UCCIIEIOBAHMSI;

coOmoaTh TMpaBwia O€30MacHOTO TpyJAa NpU TPOBEICHHHM HCCIEAOBAHHA B pPaMKax
y4eOHOr0 SKCIIEpUMEHTa, Yy4eOHO-HCCIEeIOBAaTEIbCKOW U MPOEKTHOM  JESATENbHOCTH C
UCIIOJIb30BaHNEM U3MEPHUTEIBHBIX YCTPOUCTB U J1a0OpaTOPHOro 000pyI0BaHNUS;

pemaTb pacu€THble 3aJaud C SBHO 3aJaHHOM (U3MUYECKOW MOJENbI0, HCIONb3Ys
¢u3nUeckre 3aKOHBI ¥ MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33[a4d BHIOMPATh (PU3UIECKYIO
MOJIeb, BBIICISATh (U3NYECKUE BEIMUMHBI U (OPMYJIbI, HEOOXOAMMBIE M €€ pellleHus,
MIPOBOMUTH PACUETHI U OLIEHUBATH PEAIbHOCTD MOJIyYeHHOTO 3HAUeHUS (PU3MUECKON BETMUNHBI,

pelaTh KayeCTBEHHbBIE 3aJlayd: BBICTPAMBATh JOTMYECKU HEMPOTHUBOPEUMBYIO ILIETIOUYKY
paccyXJIeHHii ¢ ONopol Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKHUE SIBIICHMUS,



UCIOJB30BaTh IMPU pELIEHUH YYEOHbIX 3aJad COBPEMEHHblE HH(OpPMallMOHHBIE
TEXHOJIOTUM [yl IIOUCKA, CTPYKTYPHUPOBAHHUS, MHTEPIIPETALMM U IPEACTaBICHUS y4eOHOH U
HAYYHO-TIOMYJISIpHOW HMH(OpMaluy, NOTYYEHHOM W3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTHUYECKU
aHAJM3UPOBAThH MOJTy4aeMyt0 HHPOPMALIHUIO;

OOBSICHATH IPUHIUITEI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOICTB, pa3uiaTh
YCIIOBHSI UX O€30M1aCHOT0 MCIIOJIb30BaHMsI B TIOBCEJHEBHOM JKU3HU;

NPUBOJUTH MPUMEPHI BKJIAJa POCCUICKUX M 3apyOECKHBIX YUEHBIX-(HU3MKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE IIPOLECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUl;

HCIIOJIb30BaTh TEOPETHMUYECKUE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW KHU3HU IS
obecrieueHus 6€30MaCHOCTH ITPU OOPALEHUHU C TPUOOPAMH U TEXHUUECKUMH yCTPOUCTBAMHU, JJIs
COXpPaHEHMS 3/I0POBbsI U COOJIIOJICHUSI HOPM 3KOJIOTHYECKOI0 MOBEACHUS B OKpY Kartollel cpese;

paboTaTh B rPYIIIIE C BHIITOJIHEHUEM PA3JINYHBIX COLUANIBHBIX POJIEH, IJIaHUPOBATh
paloTy rpymibl, pallMOHAIBHO PACHPEEATh 00SI3aHHOCTH U IIJIAHUPOBATh JI€ATEIILHOCTD B

HECTaHJAPTHBIX CUTYAILMsIX, aJIEKBATHO OLEHUBATH BKJIAJ KaXJI0r0 U3 YYaCTHUKOB I'PYMIIbI B
pelleHre paccMaTpuBaeMon IPOOIEMBI.
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KoanuecTBo yacos
Ne ni/mm Tema ypoka JaTa uzy4yeHus
Bcero

ITocTosIHHBIE MATHUTEI M X B3aUMOJIeicTBHE. MarHUTHOE 05.09.2023
nose. BekTop MarHuTHOM MHAYKIUU. JIMHUY MarHUTHOM 1

WHIYKIAN

MarnuTtHoe 1oJie MPOBOAHMUKA ¢ TOKOM. OnBIT DpcTea. 06.09.2023
B3anMopeincTere MpoBOIHUKOB C TOKOM

JlaGopatopHnas pabota «/3yueHrne MarHuTHOTO MOJIsI KaTyIIKU 12.09.2023
C TOKOM»

JleficTBEe MarHUTHOTO TTOJISI HA MPOBOJAHKK ¢ TokoM. Cuita 13.09.2023
Awmmnepa. JlabopaTopHas pabota «lcciaenoBanue 1elcTBUS 1
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»

JleiicTBME MarHUTHOTO TIOJISI HA JABIDKYIIYFOCS 3apsHDKEHHYTO 19.09.2023
yactuity. Cuna Jlopenma. Pabota cunsl Jlopennia

OnexTpoMarHuTHas HHAYKIUs. [IoTOK BEKTOpa MarHUTHOM 20.09.2023
uHAykuy. 3/1C naayKumun. 3aK0H 3IEKTPOMarHuTHOM 1

nHaykunu Papanes

JlaGopatopHnas pabora «lccnenoBanue sBiIeHUs 26.09.2023
AIIEKTPOMArHUTHON MHYKIIUK

WnayktuBHOCTh. SIBNeHue camonnaykuuu. 3/1C 27.09.2023
CaMOMHIYKIMH. DHEPTUsi MarHUTHOTO TOJIS KaTYIIKH C TOKOM. 1

DJIeKTPOMarHuTHOE MOJIe

TexHnuyeckue ycTpolcTBa U X IPUMEHEHHUE: TOCTOSTHHBIE 03.10.2023
MarHUTHI, JIEKTPOMArHHUTHI, DJIEKTPOABHTATEIh, YCKOPUTEIH 1

DIIEMEHTAPHBIX YaCTHII, MHIYKITUOHHAS 11eYb
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O6o6mmaromuii ypok «MarHuTHoe noje. DIeKTpOMarHuTHas
WHIYKIIHSD)

KoHnTtponbhas pabota mo teme «MarHuTHoe ToJie.
DJeKTpOMarHuTHas UHAYKIHSDY

CBobOoHbIe MexaHuuYecKue konebanus. ['apmonnueckue
Kosie0aHus. YpaBHEHUE rapMOHUYECKUX KOJIeOaHUH.
[peBparenue sHeprun

JlaGopatopnas pabota «lccnepoBaHue 3aBUCUMOCTH IIEPHOA
MaJbIX KoJaeOaHuii T'py3a Ha HUTH OT OAJIMHBI HUTU U MAaCChbl

rpy3a»
KoneGarenbHblil koHTYp. CBOOOHBIE 3JIEKTPOMArHUTHBIE
KoJIeOaHUs B MJICAIbHOM KoJIe0aTeIbHOM KOHTYpe. AHAIOTUS
MCKAY MCXaHUYICCKUMHU U IJICKTPOMArHUTHBIMU KOJIEOAHUSIMU

®opmyna Tomcona. 3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM
KoJ1e0aTeIbHOM KOHTYpE

[IpeacrasneHue o 3aTyxaromux KoieOanusx. BeiHyX1eHHbIS
MexaHu4yeckue kosnebanus. Pesonanc. BeiHyX/1eHHbIE
AIIEKTPOMarHUTHBIE KOeOaHus

ITepemennsblil Tok. CuHYCOUAAIBHBIN TIEPEMEHHBIN TOK.
Mo1HOCTh NePEMEHHOT0 TOKa. AMIUIUTYTHOE U JIEUCTBYIOIIIEE
3HAYEHHE CHUJIbI TOKA U HATIPSKEHUS

Tpaucdopmarop. [IponsBosacTso, nepenada u norpediaeHue
AIEKTPUYECKON SJHEPIUU

VY CTpONCTBO U NPAKTUUECKOE IPUMEHEHHUE IIEKTPUIECKOIO

3BOHKa, reHeparopa N€pEeMECHHOI'O TOKa, JTIMHAN
QJICKTpoIIepc a1

DKOJOTMYEeCKHE PUCKH MPH MPOU3BOICTBE 3JIEKTPOIHEPTUN.
Kynerypa nenonbs3oBaHus IEKTPOIHEPTUH B TOBCEAHEBHOM
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KHU3HU
MexaHndeckue BOJIHbBI, YCI0BUS pacnpocTtpaneHus. [lepuog.
CkopocTh pacpocTpaHeHus U 1JIMHA BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI

3Byk. CkopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

ONEeKTpOMarHuTHBIE BOJIHBI, UX CBOWCTBA U cKopocTh. [lkana
AJIEKTPOMAarHUTHBIX BOJIH

[TpuHLIMIIBI pagHOCBS3U U TeleBUACHUA. Pa3BuTue cpencTs
cBsA3u. Paguonoxanus

KonTponbnas pabota «Konebanus u BOTHBDY

[IpsamonnHeiHOE pacipoCTpaHEHUE CBETA B OJTHOPOIHOM
cpene. TodyeuHblil ICTOUHMK cBeTa. JIyd cBeTa

Ortpaxenue cBeTa. 3aKOHbI OTpakeHus cBeta. [locTpoenue
M300paXeHUH B IJIOCKOM 3€pKalie

ITpenomnenue cera. [lonHOE BHYTpeHHEE OTpaKEHHUE.
IIpenenbHbIN yromn MOJHOTO BHYTPEHHETO OTPAKEHHUS
JlaGopaTtopnast pabota «M3mepenne mokazaress IpeToMICHUS
CTEKJIa»

JIunzel. I[loctpoenne nzobpaxenuil B munze. opmysa TOHKOM
JIMH3bI. Y BEJINUEHUE JIMH3bI

Jlaboparopnas pabota «VccnemoBaHre cBOWCTB N300pakeHUIA
B JIMH3AX»

Hucnepcus ceera. CioxHbIi cocTaB 6enoro csera. L{ser.
Jlaboparopnas pabota «Habmroienue nucnepcuu CBeTay
Wutepdepentus cera. Audpakius ceera. Judpakunonnas
pelérka
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HOHepe“IHOCTL CBCTOBBIX BOJIH. HOJ'ISIpI/BaI_II/If{ CBCTa

OnTuyeckue mpuOOPH U YCTPOUCTBA U YCIOBHS UX
0€3011acCHOr0 MPUMEHEHUS

rpaHI/ILU:I INPpUMCHUMOCTH KJIaCCUYECKOM MEXaHUKH.
HOCTy.HaTLI CHGHHaHLHOﬁ TCOpHUU OTHOCUTCIIbBHOCTH

OTHOCHUTENHLHOCTD OJJHOBPCMCHHOCTH. 3aMe,I[J'IeHI/Ie BPCMCHHU U

COKpall€HUE TJINHBI

OHeprus U UMIYJbC PEIATUBUCTCKOM yacTHULbl. CBSA3b MacChI €

SHEpPrueil U UMIyIbCOM. DHEPrusl MOKOs

Konrponasnas padora «OnTrka. OCHOBBI CIIEIIMATILHON TEOPUU

OTHOCHUTEIILHOCTH»
®otonbl. ®opmyina [1nanka. DHeprus U umiyibc GpoToHa

OtkpeiTue u uccienoBanne Gorordpdexra. OnwiTer A. T
CroneroBa

3akonsl hoTtorddexra. YpaBHeHHE DUHIITEHHA TS
dotordpdekra. «KpacHas rpanuma» Gorodddexra

Jasnenue ceera. OnbiTel I1. H. JIeOeaera. Xumuyeckoe
JICUCTBUE CBETA

Texunueckne YCTpOﬁCTBa H IIPAKTUYICCKOC IIPUMCHCHUC!
(I)OTOSJICMGHT, (bOTOI[aT‘-II/II(, COJIHCYHAas 6aTapesi, CBETOONO

Pemrenne 3amad mo reMe «D1eMEHTHI KBAHTOBOM OTITUKID)

Mopnenb aroma Tomcona. OnbiTel Pezepdopia mo paccestHuio
a-yactuil. [ImanerapHas mozens aToma

IToctynater bopa
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W3nydeHue u noriomieHue GoToHOB MPH MEPEX0e aToMa C
OJIHOTO YPOBHS 3HEPrUU Ha APYyrou. Bunsl ciekTpos

Bonnosble cBoiicTBa yactuil. Bonnsl ne bporins.
KopnyckynsapHo-BonHOBO# nyanu3M. ClIOHTaHHOE U
BBIHYK/ICHHOE U3JTy4YCHHE

OtkpeiTue paguoaktuBHoCcTH. OnbITH Pesepdopaa mo
OTIPEICNIEHUIO COCTAaBA PAJIMOAKTUBHOTO U3ITyYCHHUS

CpoiicTBa anb(a-, 6era-, raMma-u3IIydeHus. BiausHue
paI[I/IoaKTI/IBHOCTI/I Ha JKXUBBIC OpFaHI/ISMI)I

OTkpbITHE TPOTOHA U HEWTpOoHA. M30TONbI. AsNb(a-pacnan.
DNeKTpOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3IIy4eHUe

DHeprus CBA3M HyKJIOHOB B siipe. SepHble peakiuu.
Snepusiii peaxtop. [IpoGrieMbl, MepcreKTUBBI, IKOJIOTHUECKHIE
ACHEKTBhI SIACPHON YHEPIreTUKU

OneMeHTapHble YacTALbl. OTKpBITHE MO3UTPOHA. MeToab!
HAOJIOIEHUS ¥ PEerHCTpalluy 3JeMEHTapHBIX yacTull. Kpyrbrit
cton «PyHIaMEeHTaIbHbIE B3auMoAeicTBus. EqUHCTBO
bu3nuecKoil KapTUHBI MUPa»

Bun 3Bé3nn0ro Heba. Co3Be3nus, sipkue 3BE3/bI, TNIAHETHI, UX
BuanmMoe askenne. ColHeuHass cucreMa

Connue. ConneuHast akTUBHOCTb. Mlcrounuk sHeprun ConHua
U 3BE31

3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKU. 3BE3/IbI TIIABHOM
MOCJIeI0BaTeNbHOCTH. BHYTpeHHEE cTpoeHue 3BE3.
CoBpeMeHHbIE TPEJICTABICHUS O IPOUCXOKICHUH U SBOJIIOLIUU
Connua u 3837

Mneunsii [Tyt — Hama ["anaktuka. [lonoxxenne u nBuxeHne
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Connua B I'anaxtuke. ['anaktuku. YEpHbIE ABIPHI B siapax
rajlakTUK

Bcenennas. Paz6eranue ranaktuk. Teopust boibimoro B3psiBa.
PenukroBoe u3nydyenue. MeraranakTuka

Hepemennsie npo0ieMbl aCTpOHOMUU

KontposbHas pabora «DIeMEHThI aCTPOHOMHH U
acTpou3uKI»

O6o6maromuii ypok. Ponb ¢pusuku u actpoHomMuu B
SKOHOMHYECKOM, TEXHOJIOTHYSCKOM, COMMAIBHOM M dTHISCKOM
chepax IesITeIbHOCTH YEeJIOBEKa

Ob6o6maromuit ypok. Poib u Mmecto pU3MKH U aCTPOHOMHUU B
COBPEMEHHOM HAYYHOU KapTUHE MuUpa

O6o06matomuii ypok. Ponb ¢usudeckoit Teopuu B
(dbopMUPOBaHUYU TIPEJICTABICHU O PU3NIECKOM KapTUHE MHpa

O6o6maromuit ypok. Mecto gpusndeckoid KapTHHBI MUpPa B
o011eM psry COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABJICHUIN O TPUPOLE

PesepBHbIil ypok. MaruutHoe nosie. DjeKTpoMarHuTHas
WHIYKIUS

PezepBHblii ypok. OnTuka. OCHOBBI CIIEHIMATIBHON TEOPUH
oTHOcuTenbHOCTH. KBaHTOBas (hu3uka. DIeMeHThI
aACTPOHOMUU U acTPOPHU3UKH

OBUIEE KOJIMYECTBO YACOB I1IO I[TPOTPAMME
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YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30BATEJIBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI /151 YYUEHUKA

» ®usnka, 11 kimacc/ Msakumes ['.J1., Byxosues b.b., Hapyrua B.M. non penaknueit
[TapdentneBoit H.A., Akunonepnoe o6mectso «M3narensctBo «IIpocsemienne
METOJUYECKHUE MATEPHUAJIBI AJI51 YYUTEJIA

[Iporpamma kypca ¢pusuku ans 10—11 knaccos. ba3osslit ypoBens (aBTop B.
A. KacpsHOB)

YMK «®n3uka. 10 kitace. ba3oBelil ypoBEHb

1. ®usuka. 10 kinacc. ba3zoBelil ypoBeHb. YUEOHHK C 3JIEKTPOHHBIM
npuioxkenueM (aBtop B. A. KacbsHoB).

2. ®usuka. 10 kmacc. ba3zoselit ypoBenb. Meroanueckoe nmocoobwue (aBTop B.
A. KacpsiHOB).

3. ®uszuka. 10—11 knaccel. ba3oBblil ypoBenb. TeTpaab 171 1a00paTOPHBIX
pabort (aBTopsl B. A. Kacesinos, B. A. KopoBuH).

4. ®usuka. 10—11 kmaccel. bazoeii ypoBenb. KoMmruiekT Tetpaaeit ais
KOHTpPOJIbHBIX padoT (aBTop B. A. KacbsHoB)

5. ®@uzuka. 10 knacc. Iunaktuueckrue KapTouKu-3aaHus (aBTopsl M. A.
VYmakos, K. M. Yuiakos).

YMK «®uzuka. 11 kiacc. ba3oBelil ypoBeHb»

1. ®uszuka. 11 knacc. ba3oBblit ypoBeHb. YUEOHHUK € AIEKTPOHHBIM
npuioxkenueM (aBtop B. A. KacbsHoB).

2. ®umsuka. 11 kmacc. ba3zosrrit ypoenb. Meroanueckoe mocoobwue (aBTop B.
A. KacbsiHOB).

3. ®usuka. 10—11 xmaccel. ba3zoBerit ypoBeHb. TeTpanp 11 1a00paTOpHBIX

pab6ort (aBTopsl B. A. Kacesinos, B. A. KopoBuH).



4. ®uzuka. 10—11 knaccel. ba3obiil ypoBenb. KoMIuiekT Tetpaneit as
KOHTPOJBHBIX paboT (aBTopel B. A. Kacesanos, U. B. Urpsmios).

5. @usuka. 11 knacc. lunaktuueckne KapTouku-3aganus (aBTopsl M. A.
VYmakos, K. M. Ymiakos).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

1. http://nsportal.ru - cormanbHaas ceth pabOTHUKOB 00pa30BaHUSL.

2. http://markx.narod.ru/pic/ - ¢usuka B mxose.

3. http://www fizika.ru/ - caiit s yuureneil pu3nku u X Y4EHUKOB.
4.http://www.physics.ru/ - matepuasl Mo GpusmKe.

IIpnioxenne 2
Hopmbl onennBanus no y4eonoimM npeameram B MBOY «boukapesckasi COL numenu
I'eposi Coserckoro Coro3za JI.U. llIkypata»

dusuka

Omnenka MUCHbMEHHBIX, KOHTPOJIBHBIX Pab0OT 00ydYaromuxcs no usuke:

«5» («oTIIHYHOY») — paboTa coepKUT He Ooiee 2 HeJJOUETOB.

«4» («xoporo») — BBIMONHEHO He MeHee 75% obwvema pabotel (3/4), Hammuue 1-2
OmUOOK M 4 HEJIOUETOB.

«3» («yIOBIETBOPHUTEIBHO»)- BBINIOJIHEHO HE MeHee 50% oOnema pabotsl (1/2), He
OoJiee 3-5 ommOOK Win He 0oJee 8 HETOYETOB.

«2» («HEyIOBIETBOPUTENHHO») — BhIMOIHEHO MeHee 50% obOwvema paboThl, Oonee 5
omuO0oK Uy 6osiee 8§ HETOUETOB.

OreHKa YCTHBIX OTBETOB 00YYAIOMINXCS MO (DU3HKE!

Omeem oyenusaemcs OMMemKkou «3», eciu Y4eHuxK:

® [IOJIHO PACKphUT COJEpKaHWE MaTepuaja B 00beMe, MPEeIyCMOTPEHHOM
MPOrpaMMoil Ny4eOHHKOM;

o W3IIOKUJI MaTepHall TPaMOTHBIM SI3bIKOM, TOUYHO HCIIONb3YsI MATEMaTHUYECKYIO
Wi (QU3UYECKYI0 TEPMUHOJIOTUIO U CHMBOJHUKY, B OINPEACIECHHOW JIOTHYECKOH
MOCIIEI0BATEILHOCTH;

o MIPABWJILHO BBITIOJIHUI PUCYHKH, YEPTEKHU, TpaPUKH, COMYTCTBYIOUINE OTBETY;

o MOKa3ajl YMEHHE WIUIIOCTPUPOBATh TEOPUI0 KOHKPETHBIMU TpUMEpaMH,
MIPUMEHSITH €€ B HOBOWCUTYAIIUU TIPH BHITIOJTHEHUH MMPAKTUIECKOTO 3a/IaHUS;

® TIPOJEMOHCTPHUPOBAJI  3HAHWE TEOPUU paHee  M3yYCHHBIX

COITYTCTBYIOIIIHUX TeM, COPMUPOBAHHOCTh U YCTOWYMBOCTH UCTIOIB3YEMBIX
MIPU OTBETE€ YMEHUI U HABHIKOB;
o OTBEYaJl CAMOCTOSITENILHO, €3 HABOIAINX BOMPOCOB YUUTEJS;

® BOBMOXXHBI OAHA — ABC HCTOYHOCTHU IIpu OCBCIIICHHUC BTOPOCTCIICHHBIX
BOITPOCOB HJIM BBBIKJIAAKAX, KOTOPBIC YYCHHK JICTKO UCIIPABUII TTOCJIC 3aMCUYaHUS YUHUTCIIA.



OTBET OLICHUBAETCS OTMETKOU «4», €Cl yAOBIETBOPSET B OCHOBHOM TpPeOOBaHUSM
Ha OIICHKY «5»,HO IIPH 3TOM UMEET OJUH U3 HEJIOCTATKOB:

® B  U3JOXKCHMM JIONYIICHBI  HeOOJbIIMEe  OpoOesbl, HE  HCKa3uBIIee
MaTeMaTH4eCcKoe WIN(PU3NIECKOE CONEPIKaHNE OTBETA;

e JIONYMIEHBI OJWUH — JBa HEAOYECTa TPU OCBEHICHHH OCHOBHOTO COJIEP)KaHUS
OTBETAa,MCITPABIICHHBIC MTOCIIC 3aMCUYAHUS YUUTEIIS;

® JIOMYIICHBI OMMOKa Uiau 0oJiee ABYX HEIOYETOB MPU OCBEIIEHUU BTOPOCTEIIEHHBIX
BOIIPOCOBWJIM B BBIKJIQJIKAaX, JIETKO MCIPABIICHHBIC TTOCIIC 3aMEYaHHS YIUTEIIS.

Ommemka «3» cmagumcsi 6 c1e0yrouux Cyyasx.

® HEINOJHO  PACKPBITO  CcojepkaHWe  MaTepuaiga  (CoJep)KaHHE  H3JI0KECHO
(dbparMeHTapHO, HE BCETJa IMOCIIEI0BATEIHLHO), HO MOKa3aHO O0Ilee MOHUMaHWE BOIMPOCca U
MIPOJICMOHCTPUPOBAHBI YMEHHSI, TOCTATOYHBIC /IS YCBOCHHS IPOrPAMMHOI'0 MaTepraa;

® MENUCh 3aTPyAHCHUS WIH JOIMYIIEHbl OMUOKUA B ONpPEAeICHNH MaTeMaTH4YeCKON
Wi (PU3NIECKON TEPMUHOJIOTHH, YePTEKAX, BHIKIAIKAX, UCIIPABICHHBIC MOCIE HECKOIBKHX
HABOJISAIINX BOIIPOCOB YUUTEIIS,

® YYCHUK HE CHOpPaBWICS C MPUMEHEHHEM TEOpUU B HOBOM CHUTyallMH TpHU
BBITIOJTHCHUH TPAKTUYECKOTO 3aJlaHus, HO BBIMOJIHII 3aJaHUs 005S3aTeIhbHOTO YpPOBHS
CJII0KHOCTH 110 JTaHHOMTEME;

®  [IpU JIOCTAaTOYHOM 3HAHHH TEOPETHUECKOTO MaTepHasia BbISBIEHA HEAOCTATOYHAS
c(hOpPMHUPOBAHHOCTH OCHOBHBIX YMEHHUH M HaBBIKOB.

Ommemka «2» cmagumcsi 6 cie0yrouux Cyyasix.

® HE PACKPBITO OCHOBHOE COJIep)KaHKe YueOHOro MaTepuaia;

e O0OHapy>X€HO HE3HaHME YYEHHUKOM OoJblIeld Wi Haubojiee BaXHOHW YacTU
y4eOHOro Marepuaa;

e JIOMyIIEHbl OMMUOKKM B  ONPENCICHUW TMOHSATHUH, TP  HMCIOJIb30BAHUU
MaTeMaTHYeCKON UM (PU3NYECKOM TEPMHUHOJIOTMH, B PUCYHKAX, YepTekax WM rpadukax, B
BBIKJIaJIKaX, KOTOPbIE HE UCIIPABJICHBI MTOCJIE HECKOJIBbKUX HABOISALIUX BOIPOCOB YUUTETIS.

Oo0mas kiaaccupukanus ommnoO0OK.

[Tpu oieHke 3HAHUI, YMEHU U HABBIKOB yYaIlUXCS CIEAYET YUUTHIBATH BCE OIMIMOKU
(rpyOble u HErpyOBIC) U HEAOUYETHI.

I'pyObIMM cUMTAIOTCS OIIMOKHU:

- HE3HaHWE OIpeNeIeHUs] OCHOBHBIX TOHATHUH, 3aKOHOB, MPaBUJI, OCHOBHBIX
MOJIOKEHUW TeopuH, He3HaHUe (HOPMYII, OOMIEPUHSITHIX CHMBOJIOB 0003HAYCHUN BEITUYHH,
€IMHHUII UX U3MEPEHUSs;

- HE3HaHUE HAMMEHOBAHUMN €IMHUI] U3MEPEHUS;

- HEYMEHHE BbIIETTUTH B OTBETE INIaBHOE;

- HEYMEHHUE MPUMEHSTh 3HAHUS, AITOPUTMBI JIJISl PEIlIeHUs 3a/1a4;

- HEYMEHHE JeNIaTh BBIBOJBI U 0000IICHNUS;

- HEYMEHHE YHTATh M CTPOUTH TPaPuKU;

- HEYMEHHE TI0JIb30BaThCS IEPBOMCTOYHUKAMH, YIEOHUKOM U CIIPAaBOYHUKAMU;

- MOTEPsI KOPHS WU COXPaHEHUE TOCTOPOHHETO KOPHS,

-oTOpackiBaHue 0e3 00BSICHEHH OTHOTO U3 HUX;

- PaBHO3HAYHbIE UM OILIUOKH;

- BBIYHCTUTENbHBIE OIINOKHU, €CITU OHU HE SBIISIOTCS OMHICKOI;

- JIOTUYECKHE OITHOKH.

K nerpyObim ommbkam ciaeayeT OTHECTH:

- HETOYHOCTH (POPMYIUPOBOK, ONPEICICHUN, TMOHITHIA, TEOPHii, BBI3BAHHAS
HEMOJHOTON OXBaTa OCHOBHBIX MPU3HAKOB OMPEEISIEMOr0 MOHITHS WM 3aMEHOM OJHOrO -
JIBYX U3 ATHX MPU3HAKOBBTOPOCTEIICHHBIMU;



- HETOYHOCTb TpaduKa;

- HEPALMOHAJIBHBIA ~ METOJ ~ pPELIeHus  3aJa4yd  WIA  HEJOCTaTOYHO
IIPOJYMAaHHBIN IJIaH OTBETa (HapyILLIEHUE JIOTUKHU, IT0JAMEHA OTAEIIBHBIX OCHOBHBIX BOIIPOCOB
BTOPOCTETICHHBIMH );

- HEepaIMOHAIbHBIE METO/IbI Pa0OTHI CO CIIPABOYHON U JPYTOH JIUTEPATYPOIA;

- HEYMEHHE pelaTh 3a7jauu, BBINOIHATh 33/1aHUs B O0IIEM BUJIE.

Henoueramu ABistrores:

- HEepalMOHAJIbHbIE IPUEMBbI BBIYMCICHUN 1 TPeoOpa3oBaHui;

- HeOpEXKHOE BBIMOJIHEHHUE 3aITUCEH, UePTEeXKEH, CXeM, TpapuKOB.

Hpuioxkenne 1
®opMbl yuyeTa padoueil NPOrpaMMbl BOCIIUTAHUS.

YueOuslii npenmet «Du3nkay — CUCTEMO0OPa3YIOUIHil ISl €CTeCTBEHHO-HAYYHbIX
y4eOHBIX TPEIMETOB, TIOCKOJIbKY (DM3MUYECKHUE 3aKOHBI JISKAT B OCHOBE IMPOIIECCOB U
SIBJICHUM, U3y4aeMbIX XUMUEH, OMOJIOTHEH, aCTpOHOMHEH 1 (Pu3nyeckoi reorpaduei.

®u3mKa - 3TO NPEAMET, KOTOPBII HE TOJIBKO BHOCUT OCHOBHOM BKJIaJ B €CTECTBEHHO-
HAy4YHYIO KapTUHY MHpPA, HO U MPEAO0CTaBIseT Hanboee sICHbIe 00pa3Ibl IPUMEHEHUS
HAy4YHOTO METO/a IMO3HAHUS, T € CII0co0a MOTyUYeHUS IOCTOBEPHBIX 3HAHUN O MUPE.
Hakownern, ¢usuka — 3T0 npeaMeT, KOTOPBIA HapsALy ¢ JPYTMMH €CTECTBEHHO-HAYYHBIMU
MpeAMETaMH J0JKEH 1aTh 00YUYaIOIMUMCS TIPEICTaBIIeHHEe 00 YBIEKATSIIPHOCTH HAYYHOTO
HCCIIEIOBAHUS U PAJIOCTU CAMOCTOSATENBHOTO OTKPBITHSL HOBOTO 3HAHUS.

OpHa U3 TJIaBHBIX 3371a4 (PU3HUYECKOT0 00pa30BaHUs B CTPYKTYpPE OOIIEeTo
00pa30BaHMsI COCTOUT B BHISIBJICHUH U TIOJITOTOBKE TATAHTIIMBBIX MOJIOJIBIX JIFOICH JIIIst
MIPOJIOJDKEHMSI 00pa30BaHus U JadbHEHIIEH MpodheCCHOHABHON ASSTENHPHOCTH B O0IACTH
€CTECTBEHHO-HAYYHBIX HCCJIEOBAHUI U CO3/IaHUHU HOBBIX TeXHOJIOrHil. Ho HE MeHee BaxHOU
3a/aueli sBIsIeTCs OPMUPOBAHNE ECTECTBEHHO- HAYYHON TPaMOTHOCTH M HHTEpeca K HayKe
Yy OCHOBHOM Macchl 00y4aronuxcsi, KOTOPbIE€ B TajdbHENIIIEM Oy IyT 3aHATHI B CAMBIX
pa3Ho00pa3HbIX chepax neareabHOCTH. COTJIacHO MPUHITOMY B MEKTyHAPOTHOM
coo01ecTBe onpeeneHnio, «K EctecTBeHHO-HayYHasi TPAMOTHOCTH — 3TO CIIOCOOHOCTH
YeJI0BEKa 3aHUMAaTh aKTUBHYIO TPaXKIaHCKYIO TTO3UIIMIO 10 00IIECTBEHHO 3HAYMMBIM
BOIIPOCaM, CBSI3aHHBIM C €CTECTBEHHBIMU HAayKaMH, U €ro FOTOBHOCTh HHTEPECOBATHCS
€CTECTBEHHO-HAYYHBIMU UJICSIMHU.

BocnurateabHbIA NOTEHIHAJ y‘IC6HOFO npeamMeTa «®u3uKa» Ha YPOBHC OCHOBHOT'O
O6H.[€FO O6pa3OBaHI/IH PCAIN3YCTCA HAa ,HeHTeHLHOCTHOﬁ OCHOBC 4YCPEC3:

. IMPUBJICYHCHUC BHUMAHUA 06yqa}onmxc;1 K HCHHOCTHOMY acCIICKTYy
HN3Yy4YaCMbIX Ha YPOKax HBJICHPIfl, OopraHu3anuro pa6OTLI C HOJIy‘-IB.CMOﬁ Ha YpOKEC



uHpopManuei GU3NUECKOro coepKaHus, BKI0Yas HHPOPMALIUIO O COBPEMEHHBIX
TOCTHKEHUSIX (PU3UKH; aHAIN3 U KPUTHIECKOE OLICHUBaHNE HH(OpManuy;

. PUMEHEHNE Ha YPOKE NHTEPAKTUBHBIX (OpM pabOTHI C
00y4aroIMMUCS: UHTEIICKTYaIbHBIX UT'P, CTUMYJIHUPYIOIINX TO3HABATEIHHYIO
MOTHBAIIMIO O0YYaIOUINXCS; TUAAKTHUECKOT 0 TeaTpa, i€ MOoJIyYeHHbIE Ha YPOKe
3HAaHUS OOBITPHIBAIOTCS B T€ATPAIbHBIX MOCTAHOBKAX; TPYIMIIOBOM pabOThI MK
paboTHI B Iapax, KOTOPHIE ydaT 00y4aromuXxcsi KOMaHIHOM paboTe u
B3aMMO/ICHCTBUIO C IPYTUMH 00YyYaIOIIUMHCS;

. MHULAAPOBAHUE U NOJIEPKKY UCCIIEIOBATEIbCKON AEATEIBbHOCTH
o0yyYaromuxcs B paMKax peaqn3alii UMU HHIUBHUIy alIbHBIX U TPYIIIOBBIX
HCCIIEIOBATENIbCKUX MPOEKTOB, YTO JJAeT 00YyYarolIMMCs BO3MOXKHOCTh IPUOOpECTH
HaBBIK CAMOCTOSATEIBHOTO PEIICHUs TPOOJIEMBbI, pa3BUBAET YMEHHS HAOMIOAATh
MIPUPOJHBIE SIBJICHUS, BBIIOJIHATD ONBITHI U HKCIIEPUMEHTAJIbHBIE UCCIIEIOBAHNUS C
HCTOJIb30BAHUEM U3MEPHUTEIBHBIX TPUOOPOB, GOPMHUPYET HABBIK TEHEPUPOBAHUS U
odopmiieHHs: COOCTBEHHBIX MW, HABBIK ITyOJIMYHOTO BBICTYILJICHHS TIEPE
ayIUTOPHUEH, ApIyMEHTUPOBAHMS U OTCTAaUBAHMS CBOCH TOYKH 3PEHHS;

. 3HAKOMCTBO CO cepamu pohecCHOHATBHON AEATENbHOCTH,
CBSI3aHHBIMU C (PU3UKOH, U COBPEMEHHBIMU TEXHOJIOTHSAMHU, OCHOBAaHHBIMHU Ha
JOCTIDKEHUSX (PU3NUECKOM HAayKH, YTO CIIOCOOCTBYET Pa3BUTHUIO MIPEACTABICHUN O
BO3MOXHBIX c(hepax Oyymiet npodeccuoHaIbHON AESITENbHOCTH, CBA3aHHOM C
(bu3MKOI, MOArOTOBKA K JajibHEHIIeMy 00y4YeHHIO B TOM HAIIPABICHUU U
OCO3HAaHHOMY BbIOOpPY oOyuaromumucs Oyayuiei npodeccuu;

° YCTaHOBJICHHUC JOBCPUTCIbHBIX OTHOLICHUA MCKAY YUUTCIICM U
YUYC€HUKaMH, CHOCO6CTBYI-OH_II/IX MMO3UTHUBHOMY BOCIIPHUATHIO YHAIUMHCS Tpe60BaHHfI
u HpOCL6 YUUTCIIA, aAKTUBU3AlIUU UX IM03HABATEIILHOM ACATCIIBHOCTU U aKTUBHOCTHU,

. o0y kJIeHue 00yJarouxcs K COOMI0CHUIO Ha YPOKE OOLIETPUHSATHIX
HOPM MOBEICHHUSI, PABUJI OOILEHUS CO CTApIIUMHU (YUUTENSIMU) U CBEPCTHUKAMU
(IIKOJIbHUKAMH);

L] HCIOJIL30BAaHNE BOCIIUTATEILHLIX BO3MOKHOCTEHN COJACPpIKaHUA
y4eOHOTO MpeaIMeTa Yepe3 IEMOHCTPAIIUI0 00YYarOIIUMCS IPUMEPOB
OTBCTCTBCHHOI'O, IPAXXAAHCKOI'O ITIOBEACHU A, ITPOABIICHUA YeJI0BEKOIIIOONS U
T00pOCePIeYHOCTH;

. OpraHu3anuro I_He(bCTBa MOTHBHUPOBAHHBIX U 3PYAHUPOBAHHBIX
ydamuxcsa Hall UX HCYCIICBAIOIIUMU OJJHOKJIACCHUKAMU;
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