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IHOACHUTEJIBHAS 3AIINCKA

[TporpamMma mo ¢u3uke 0a30BOro ypoBHS HAa ypOBHE CPEIHEro OOIIero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE IMOJIO)KEHMH U TpeOOBaHUM K pe3ylbTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHOl Tmporpammbl, mpeacTtaBieHHbIXx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCIHUTAHHMS W KOHIICMIIUU MPEMOJaBaHUs y4eOHOTO
npenvera «@u3uka» B 0o0pa3oBaTeNbHBIX opraHm3anmsx Poccuiickoii  ®Denepanuu,
pealn3yIoNuX OCHOBHbIE 00pa30BaTeIbHbIe IPOrPAMMBIL.

Copepxanue MporpaMMbl 1o (U3MKe HalpaBieHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-
HaY4YHOH KapTuHBI Mupa oOydaromuxcs 10—11 kmaccoB npu o0ydenun ux ¢usmuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENLHOCTHOTO Noaxoaa. [IporpamMma no ¢usnke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTH peanu3allli MEKIIPEeIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC 1€ M3y4YeHHs (U3UKM Ha YPOBHE CPETHEro OOIIero oOpa3oBaHMUs, IJIAHHPYEMBbIC
pe3yNbTaThl OCBOEHUS Kypca (PHU3UKU: JIMYHOCTHBIE, METallpelIMETHbIe, MpeIMEeTHbIE (Ha
0a30BOM ypOBHE).

[Iporpamma no (hu3KKe BKIIOYACT:

® IUIAaHHPYEMbIE Pe3yIbTaThl OCBOCHUS Kypca (PM3UKH Ha 0a30BOM YPOBHE, B TOM YHCJIE
IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

e cozepkaHue yueOHoro npeaMera «Ou3nkay 1o rogam 00ydeHusI.

dusrka Kak Hayka O Hambojee OOIMX 3aKOHAX NPHUPOIbI, BBICTyINAas B KaueCTBE
yu4eOHOro mpeAMeTa B IIKOJE, BHOCHT CYILIECTBEHHBIH BKJIaJ B CUCTEMYy 3HaHHHA 00
okpyxatorieM wmupe. LkonbHBI Kypc GU3MKH — CHCTEMOOOpasyIOLIUi il eCTeCTBEHHO-
HAy4YHBIX y4E€OHBIX IPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IPOILIECCOB U
SBJICHUM, W3y4aeMbIX XUMHUEH, Ouonorueit, ¢usnueckoil reorpadueili W acCTPOHOMHEH.
Hcnonb3oBaHue M AaKTHBHOE INpPUMEHEHHE (QHU3UYECKUX 3HAHUN OIpeneNseT XapakTep |
pasBUTHE Pa3HOOOPA3HBIX TEXHOJIOTHUH B cepe 3HEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA,
MOJTy4€HHUs] HOBBIX MaTe€pHaIOB € 3a/laHHBIMH CBOMCTBaMM M Apyrux. M3ydenne pusuku BHOCUT
OCHOBHOH BKJIaJ] B (DOpMHpOBAHHE €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa OOydaroIlIuxcs, B
dbopMupoBaHHE YMEHUI PUMEHSATh HAYYHBIA METO]I MIO3HAHUS MPHU BHITOJTHEHUH UMH YYeOHBIX
UCCIIEI0BAHUMN.

B ocHOBY kypca ¢u3uku 11t ypoBHSI CpeTHETO OOIIEro 00pa30BaHUs MOJIOKEH Pl UJEH,
KOTOpBIE MOKHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUHU € HEM KypC SBISETCS IOTUYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (U3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUYECKOH, TaK U
COBPEMEHHOM (hU3HKH.

Hoesa cenepanuzayuu. B cooTBETCTBUM ¢ Hell MaTepuan Kypca (U3MKH OObEeTUHEH
BOKpYT (usuueckux Teopuil. Benymum B Kypce siBnsiercss GopMHUpOBaHHE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEUIECTBE U TOJIE.

Hoes eymanumapusayuu. E€ peanusanus npeanojaraeT UCIob30BaHHE TYMaHUTAPHOTO
noTeHuuanta GU3n4ecKoil HayKu, OCMBICTICHHE CBS3H Pa3BUTHUS (U3UKU C pa3BUTHEM OOILECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU MpoOIeMamMHu.

Hoes npuxnaonoii nanpasnennocmu. Kypc QU3MKH Mpeanojaraer 3HAKOMCTBO C
HIUPOKUM KPYTOM TEXHUYECKMX M TEXHOJOTHYECKUX TMPUIIOKEHUM HW3YYEHHBIX TEOpUd U
3aKOHOB.



Hoes sxonocuzayuu peanusyercs INOCPEACTBOM BBEICHMS 3JIEMEHTOB COJAEpIKaHUS,
MOCBAUIEHHBIX 3KOJIOTMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM palloOHaIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepHEBBIMH JIEMEHTaMU Kypca (U3UKHU HAa YPOBHE CpellHero oouiero oOpa3oBaHUs
SBIISAIOTCS (u3nueckue Teopuu ((HOpMHUPOBAHHME MPEACTABICHUNA O CTPYKTYpe IOCTPOCHHS
¢usmueckoil TeopuH, poiau (yHIAMEHTAJIbHBIX 3aKOHOB M TPUHIMIIOB B COBPEMEHHBIX
IPEACTAaBICHUAX O MPUPOJE, I'PAHUIAX INPUMEHUMOCTU TEOPHUH, AJI ONUCAHMUs €CTECTBEHHO-
HaYYHbIX SIBJICHUN U IIPOLIECCOB).

CuCTeMHO-eSTeTbHOCTHBIHN MOAX0/] B Kypce (PH3UKH pealn3yeTcs MPEex/Ie BCEro 3a CUeT
OpraHu3alluy SKCIIEPUMEHTAILHON JeATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCHOJB30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB MU
71a00paTOPHBIX pabOT, KOTOphIE B IporpamMme 1o (u3nKe OOBEIWHEHBI B OOIIMNA CITHMCOK
YUEHHUYECKUX NPAKTUYECKUX padoT. BrlgeneHne B ykazaHHOM IEpeyHe J1adOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSL M OLEHKH, OCYIIECTBISETCS YYaCTHHKAaMH OO0pa3oBaTeIbHOTO
npolecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHUs kabuHera ¢usuku. Ilpu sTom
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEJIMYMH W TOCTAaHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosibioe BHUMaHME yJenseTcs pelIeHnIo pacuéTHBIX U KaueCTBEHHbIX 3a1a4. [Ipu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKOH MOJIEINbIO,
MO3BOJISIONINE NMPUMEHSATh HM3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OIHOTO pasjelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3aeioB. [l KaueCTBEHHBIX 3a/1a4 IMPUOPUTETOM
ABIISIIOTCSL 3aJaHUsd Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TPOLIECCOB B
OKpY’Karolle JKU3HU, TpeOylomMe BbIOOpa (QU3MUECKOW MOAETH A CUTYyalMH MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO K MaTepuaTIbHO-TEXHHUUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbIi YpOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
oOmiero o0pa3oBaHMs JIOJDKEH M3ydyaThCs B YCJOBUSAX NMPEIMETHOro KaOuHeTa (DU3MKM WIH B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO KA. B xabunete
(Gu3HKY T0JKHO OBITH HEOOXOAMMOE 1a00paTOpHOE 00OPYIOBAHUE ISl BHIIIOJHEHUS YKa3aHHBIX
B TIporpamMme 1O (U3UKE YUYEHHUUECKUX NPAKTUUYECKUX pabOT U JE€MOHCTpAIlMOHHOE
o0opyaoBaHue.

JlemMoHCTpaniMOHHOE 000pyIoBaHUE (POPMUPYETCS B COOTBETCTBUHM C TPHUHITUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH W 0OECIEUMBACT TIOCTAHOBKY NEPEYHCIICHHBIX B MPOrpaMMe T10
¢u3uKe KIIOYEBBIX JEMOHCTPALUN [JIsl MCCIEOBAHUS HM3y4yaeMbIX SBJICHHUH M IPOLECCOB,
HMIUPHYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGoparopHoe 000pyJOBaHME AJIsl YYEHHMUECKUX MPaKTHUUECKUX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECTeYMBAETCs B Pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemaTndeckue KOMIUIEKTHI J1aOOpaTOPHOro 0O0OpYIOBaHUS JOJDKHBI OBITH
MIOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BAHUM aHAJOTOBBIX M IU(POBBIX MPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1IeJIIMU U3Y4Y€HHUS (PU3UKHU B 001IeEM 00pa30BaHUU SBIISIOTCS:

e (QopMmHpoBaHHME HUHTEpeca MU CTPEMJICHHS OOYYaIOUIMXCS K HAay4YHOMY H3YUEHHIO
HIPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

® pa3BUTHE TMPEJACTABICHUH O HAayyHOM METOA€ TO3HaHUuA M  (popMUpOBaHHE
UCCIIEI0BATEIBCKOTO OTHOILEHHS K OKPYKAIOIUM SIBJICHHSIM;



e (GopMHpOBaHHE HAYYHOT'O MUPOBO33PEHUSI KaK pe3yJbTaTa U3y4YeHUs OCHOB CTPOCHHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

¢ (QopmMHpoBaHUE YMEHUN OOBACHATH SBICHHS C MCIIOIb30BAaHUEM (PH3UUECKUX 3HAHUM
Y HaY4HBIX JI0Ka3aTeJIbCTB;

¢ (GopmMHpOBaHUE MPEICTABICHUNA O POJIU (PU3UKH IJIsi pa3BUTHUS JPYTUX €CTECTBEHHBIX
HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTiKeHne 3TUX IieNieil o0ecreynBaeTcs pelieHueM CIEAYIONMX 3aaad B Ipolecce
U3yYeHHS Kypca (pU3UKU Ha YPOBHE CPETHETrO O0IIero 00pa30BaHuUs:

e TpuOOpeTeHHe CUCTEMBbI 3HAHUM 00 00X (PU3HUECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYJISIPHYIO (U3UKY, SJIEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY
U 3JIEMEHTHI acTPOU3HKH;

e (GOpMHUpPOBaHHE YMEHHH TPUMEHSATh TEOPETHUECKUE 3HAHHS JJs OOBSCHEHUS
buznyecKuX SIBICHUNA B MPUPOAE U ISl MPUHATUS MPAKTHUECKUX DPELICHHH B MOBCETHEBHOM
KU3HH;

® OCBOCHHE CIOCOOOB pEIIeHUS pAa3IUYHBIX 3a7ad C SBHO 3aJaHHON (U3UUECKOi
MOJIENIBIO, 3alla4, IO0JPa3yMEBAIOMIUX CAMOCTOSATEIBHOE CO3JaHue (PU3MUYECKOW MOJENH,
aJICKBaTHOW YCJIOBHUSM 33/1a4U;

e TOHMMaHHE (U3MYECKUX OCHOB U MPHUHIIMIIOB JACHCTBHUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEdy;

e OBJIaJICHHE METOAAMH CAMOCTOSATEIbHOTO IUIAHUPOBAHUS U MPOBEACHUs (PU3NUECKUX
SKCIIEPUMEHTOB, aHAJIW3a M UWHTEpHIpeTanuu UHopManuu, omnpeaeneHus JIOCTOBEPHOCTU
MOJy4YEHHOTO Pe3yJbTaTa;

® CO3JaHUE YCIIOBHI ISl PA3BUTHS YMEHHI MTPOEKTHO-UCCIEA0BATENBCKOM, TBOPUECKOM
JeATETbHOCTH.

Ha uzyuenue ¢usnku (6a30BbIil ypOBEHb) HA YPOBHE CPEeIHEr0 oOIero oopa3oBaHus B
11 kmacce orBoautcst 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemelii B mporpamme mo (Qu3uKe MepedeHb JabOpaTOPHBIX U MPAKTUYECKUX
paboT sIBIeTCS PEKOMEHIOBaHHBIM, YUUTEINb JENaeT BHIOOP MPOBENEeHUs Ta00paTOpHBIX padoT
Y OTIBITOB € YYETOM MHAMBUAYAIbHBIX 0COOEHHOCTEN 00yUYaroIXCs.



COJEP)KAHUE OBYYEHUA
11 KJIACC

Pa3nen 1. DiekTpoauHaMuka

Tema 1. Maznummnoe none. IneKmpomacHUmMHAA UHOYKUUA

[TocrossHHBIE MarHuThl. B3auMoJelcTBHME IMOCTOSHHBIX MAarHUTOB. MarHuTHOE IOJeE.
Bektop maruuTHOM MHAYKIUU. [[pUHIUIT CyNeprno3uiil MarHUTHBIX ToJei. JIMHUM MarHUTHOM
nHayKuuy. KapTuHa TMHUN MarHUTHOW MHYKLWH OJISI IOCTOSIHHBIX MArHUTOB.

MarnuTtHoe 1oje npoBoAHMKA ¢ TokoMm. KapTuHa nuHUN MHAYKIIUK MArHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA UM 3aMKHYTOTO KOJIBIIEBOI'O MPOBOAHHUKA, KATYIIKH C TOKOM.
OmnbiT OpcTena. BzaumoielicTBre MPOBOJIHUKOB C TOKOM.

Cuiia AMriepa, €€ MOJlyJib M HallpaBJICHUE.

Cuna Jlopenma, e€ Moaysib M HampaBieHHe. [[BikeHHE 3apsDKCHHOM YacTUIBI B
OJIHOPOJHOM MarHuTHoM noie. Pabora cuiiel Jlopenna.

SBneHue HIEKTPOMArHUTHOM MHAYKUMHU. [loTOk BekTOpa MAarHUTHOM WHIYKIUU.
DIIEKTPOABUKYILASL CUJIA MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHol uuaykuuu dapazes.

BuxpeBoe snexkrtpuyeckoe mosie. DNEKTPOJABIDKYIIAS CUJIAa WHIYKIMH B TMPOBOJHHKE,
JIBIDKYIIEMCS TIOCTYTIaTEeIbHO B OJTHOPOIHOM MarHUTHOM IIOJI€.

IIpaBuio Jlenua.

NHyKTUBHOCTD. SIBIE€HNE CAMOMHAYKIIMHU. DNEKTPOABUKYIIAs CHJIA CAMOUHTYKLIUH.

DHeprusi MarHUTHOTO MOJISt KATYIIKUA C TOKOM.

DNeKTPOMarHuTHOE TOJIE.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: IOCTOSIHHbIE MAarHUTHI,
ANIEKTPOMATHUTBI, JIEKTPOABUTATEIb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHULL, UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIMHUY MHAYKIUY MarHUTHOTO MOJIS.

B3anmopeiicTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIUU.

[IpaBumo JleHna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUSI MarHUTHOTO
MOTOKa.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxkcnepumenm, nabopamopnule pabomuol

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

UccnepoBanue neicTBUSI TOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

UccnepgoBanue siBIEHUS 371€KTPOMarHUTHOM MHIYKIUU.

Pa3nen 2. KosiebaHusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummble Koaeoanus

Konebarenprast cucrema. CBoOOgHBIE MexaHW4Yeckue Kkonebanus. [‘apMoHMUYeckue
koneOanus. Ilepumon, wacrora, ammutyaa W ¢asza konebanwit. IIpyKWHHBIH MasTHUK.
MareMaTnyecknii MasTHUK. YpaBHECHHE TapMOHHYECKUX Koyiebanuil. IIpeBpamienue sHepruu
IIPU TAPMOHUYECKHUX KOIeOaHUIX.



KonebarenbHblii koHTYyp. CBOOOAHBIE 3JIEKTPOMATHUTHBIE KOJEOAaHUS B HICAIBHOM
KOJIEOATEIbHOM KOHTYype. AHAJNOTHs MEXIY MEXaHWYECKMMHU M 3JCKTPOMAarHUTHBIMU
kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HICATbHOM KojeOaTeIbHOM
KOHTYpE.

IIpencraBnenue o 3aTyxaroUmx KoneOaHUsIX. BbIHYKI€HHbIE MEXaHHMUECKUE KOJIeOaHNU .
Pe3onanc. BeiHyKIeHHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CHHYCOUIANbHBINA IIEPEMEHHBIM TOK. MOILIHOCTh NEPEMEHHOTO TOKA.
AMIIIUTYJHOE U IEUCTBYIOLIEE 3HAYEHUE CUJIBI TOKA U HAIPSKEHUS.

Tpancdopmarop. IIponsBoacTso, mepenadya U MOTPeOJICHUE 3IEKTPUUYECKOM SHEPIUH.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynpTypa wucnoiab3oBaHus
AJIEKTPO3HEPTUU B IIOBCEITHEBHOM JKHU3HHU.

TexHudyeckue yCTpoOHCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIIEKTPUYECKHM 3BOHOK,
TEHEpaTOp IMEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

UccnepoBanme  mapameTpoB  KojeOaTenbHOM  CUCTEMbl  (NPYKUHHBIA — WJIH
MaTeMaTHYECKUI MasTHUK).

Habmonenue 3atyxaromux KojaebaHuu.

HccnenoBanme CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

HaGmotenue pe3oHanca.

CB00O/IHBIE JIEKTPOMArHUTHbBIE KOJIEOaHUS.

OcumsiorpaMMbl  (3aBUCMMOCTH  CHUJIbl TOKA W HAmNpsDKEHHUsS OT BPEMEHH) JUIs
AJIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3oHaHc mpu mociaen0BaTeIbHOM COEIMHEHUHN PE3UCTOPa, KaTYIIKW UHIYKTUBHOCTU U
KOHJIEHCATOPA.

Monens TMHUY 3IIEKTPOIIEPEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanune 3aBUCUMOCTH NIEPUOA MAJIbIX KOJIEOaHUH Tpy3a HA HUTHU OT JJIMHBI HUTU
Y Macchl rpysa.

HccnenoBanne NEpPEMEHHOr0 TOKAa B LENM M3 IOCIENOBATEIBbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKU U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 60JIHb

Mexannueckue  BOJIHBI,  ycnoBua  pacnpoctpaHeHus.  llepmon.  Ckopocthb
pacrpocTpaHeHHus U JuliHa BoJIHBL. llomepeuHble W MpojoibHbIE BOJHBL. MHTepdepeHuus u
T paKus MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. Y CIOBHS M3JIy4€HHs JIEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHrtanus BekTopoB E, B, V B asnekrpomarHutHoi BosHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)X€HHe, IpeJoMIIeHue, Moispu3zanus, Audpakius, uHtepepeHuus. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[IIxana 3n€KTpOMarHUTHHIX BOJIH. [IpuMEeHEHNE 3JIEKTPOMATrHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHOMIIBI parOCBA3U U TENEBUACHUS. Paaronokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAOIIECH CPEBI.

TexHudyeckue ycTpoilcTBa M MPAaKTUUECKOE MPUMEHEHHE: MY3bIKAJIbHBIE MHCTPYMEHTHI,
yJIbTpa3ByKOBas JUAarHOCTUKa B TEXHUKE U MEIUIMHE, panap, paauoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTPaHEHHUE MONEPEYHbBIX U MPOJOIbHBIX BOJIH.



Konebmromnieecs Teno Kak HCTOUHUK 3BYKa.

Habnronenue oTpaxeHus 1 NpeoMICHUS MEXaHUUECKUX BOJIH.

Habmronenue unrepdepeHunu u qupakiui MEXaHHIECKUX BOJIH.

3BYKOBOU PE30HAHC.

Habmtonenue cBsi3u TPOMKOCTH 3BYKa WM BBICOTHI TOHA C aMIUIUTYIOM M YacTOTOH
KOJICOaHUH.

HccnenoBanne CBOWCTB — 3JEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, IPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxka

l'eomerpuueckas ontuka. IIpsMonuHEHHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOU
cpene. JIyu cBera. ToueuHbIld HICTOYHUK CBETA.

Otpaxenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoenue n300pakeHUH B IIIOCKOM
3epKajie.

[Ipenomnenue cBera. 3akOHBI TIPEIOMJICHUS CcBeTa. AOCOJIOTHBIM IOKa3aTesb
npenomiieHusi. llonHoe BHyTpeHHee oTpakeHue. lIpenenbHbIl yroa MOJMHOIO BHYTPEHHETO
OTpaKeHHUS.

JHucnepcus cBeta. CrnoxkHbIi cocTaB Oenoro cBera. LIBer.

Cobuparoue M pacceuBaromiye JHUH3bL. ToHkasg juH3a. DOKYCHOE pacCTOSHUE H
ONTUYECKasi CHJIa TOHKOM JUH3BL. [locTpoeHne n3o0pakeHuil B COOMPAIOMINX U PACCEUBAIOIINX
nuH3ax. @opMyia TOHKOH JIMH3BL. Y BEIMYCHHE, JaBaeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTUKH.

BonnoBas ontuka. HWutepdepenunsi cBera. KorepeHTHbIe HMCTOYHUKH. Y CIIOBUS
HAOJI0/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B HHTEPPEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX
KOI€pPEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. JudpakumonHas pemérka. YclIoBHE HaONIOJACHUS TIIABHBIX
MaKCHMYMOB IIpH Ma/IEHUU MOHOXPOMAaTUYECKOTO CBETA Ha AU(PPAKIIMOHHYIO PEHIETKY.

[Tonspusanus ceera.

TexHuyeckue ycTpoiicTBa M MpaKTHUUECKOe MPUMEHEHHWE: OYKH, Jymna, ¢oToammapar,
MPOSKIIMOHHBIA  ammapar, MHUKPOCKOI, TEJeCKOI, BOJIOKOHHAs OMNTHKA, AU(PpaKIHMOHHAS
peméTKa, OISAPON/I.

Jlemoncmpayuu

[IpsiMonuHetHOE pacnpoCTpaHEHUE, OTpaKeHUE U MpesnoMieHue ceta. OnThudeckue
npUOOPBHI.

[TonHOe BHyTpeHHEe oTpakeHue. Mojenb cBeToBo1a.

HccnenoBanue cBONCTB N300paKeHH B TMH3AX.

Monenn MUKpOCKOIa, TENECKOIIA.

Habmronenue nnatepdepeHIim cBera.

Hab6mronenue qudpakiuum cera.

HabGmronenue qucnepcuu cBerta.

[Tonyuenue cnekTpa ¢ HOMOIIBIO MPU3MBI.

[Tonydenue ciekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3mepenne nokazarens NpeoMIIEHUs CTEKIA.

HccnenoBanue CBOMCTB U300payKEHU B JIMH3AX.

HabGmronenue qucnepcuu certa.

Pa3nen 3. OcHOBBI crIeNHAJILHON TEOPUH OTHOCUTEIHLHOCTH



['panuubl MpUMEHUMOCTH KJIacCHYeCKOM mexaHuku. [locTynarel crneruaibHOM TEOpUH
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTh MOJYJISI CKOPOCTH CBeTa B Bakyyme, MPUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU U COKPAILLEHUE JUINHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl € PHEPrUel U UMITYJILCOM PEISTUBUCTCKOM YaCTULIBI. DHEPTUsI MOKOSI.

Pa3nen 4. KBanToBasi pusuka
Tema 1. dnemenmut KGAHMOBOI ONMUKU
®otonsl. Popmyina [1nanka cBs3u 3HEPrUH POTOHA C €r0 YACTOTOM. DHEPrUs U UMITYJIbC
doroHa.
OtkpeiTne U wuccienoBanue ¢oroddpdekra. OmbiTel A. I'. CroseroBa. 3aKOHBI
dororddekra. Ypapuenue DiinmTeitna g Gorodddexra. «Kpacnas rpanuna» Gorodddexra.
Hasnenue ceera. Onwitel [1. H. JleGenena.
XHWMHUYECKOE ICHCTBHE CBETA.
Texnuyeckue yCTpOHCTBAa M MPaKTUYECKOE MpHUMEHEHHe: (HOTodIeMeHT, (OTOAATUHK,
coliHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®oTo3eKT Ha YCTAaHOBKE ¢ MMHKOBOH IIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddekTa.
CBeTOoauOI.
Conneunas Gartapest.
Tema 2. Cmpoenue amoma
Mogens atoma Tomcona. OnbiTel Pezepdopaa no paccessauro o -yactull. [lnanerapHas
mozens atoMa. [loctynatel bopa. M3nyuyenue u nornomeHue GOTOHOB NpHU HEpexoje aToMa ¢
OJIHOTO ypOBHS B3HepruuM Ha japyroil. Buasl cnektpoB. CHnekTp YpOBHEW S3HEpPruM aroma
BOZIOpPOAA.
BomnnoBble cBolicTBa yactull. BonHsel e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Jyalu3M.
CrioHTaHHOE M BBIHYKJIEHHOE U3ITyUEHUE.
TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: CIEKTPAJIbHBIA aHAIIN3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogpens omnbita Pezepdopra.
Onpenenenve AJIMHBI BOJIHBI JIa3epa.
Habmtoienne nuHeHyaTbIX CIEKTPOB U3ITyUEeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HalGmronenne nuHeHyaToro crekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI,  JIOKa3bIBAlOUIME  CIOXHOCTh  CTpoeHHd  sapa.  OTKpeITHE
panuoaktuBHOCTU. OnBITH Pe3epdopaa mo onpenesneHuto coctaBa paJioakTUBHOTO U3Ty4YEHUsI.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OpraHU3MBI.
OTtkpbiTHe TIpoTOHa M HeWTpoHa. HykionHas mopens sanapa IeiizenGepra—lBaHeHKo.
3apsn sapa. MaccoBoe unciio siapa. M30Tonsl.
Anbda-pacniaa. DIeKTpOHHBIH U MO3UTPOHHBIN Oera-pacnan. ['aMmma-uziyueHue. 3aKkoH
PaAMOAKTUBHOIO pacnajia.
DHeprus CBS3U HYKJIOHOB B sipe. SnepHbie cuibl. [{edekT maccer sapa.
S nepuble peakuuu. JleneHue u CUHTE3 AIEp.



Anepubiii  peaktop. Tepmosinepubiii cuHTe3. [IpoOieMbl W TEPCHEKTUBHI SACPHOMN
HHEPreTUKU. DKOJIOTMYECKUE aCTIEKThI SACPHON SHEPTrEeTHKU.

OnemeHTapHble YacTULbl. OTKPHITHE TO3UTPOHA.

MeTo b1 HaOIIOICHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.

OyHaamMeHTalbHbIe B3auMoieiicTBus. EqUHCTBO (hr3nueckoil KapTUHbBI MHpa.

TexHuyeckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa BuibcoHna,
SJIepHBINA peakTop, aToMHasi bomoa.

Jlemoncmpayuu

Cu€TUrK HOHU3UPYIOIIMX YaCTHII.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nen 5. DjieMeHTHI ACTPOHOMMY U ACTPOPU3UKH

Oranel pa3BuTuUd acTpoHoMuH. [lpukinagHoe ¥ MUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMHH.

Bup 3Bé3nH0r0 HebGa. Co3Besus, spKue 3BE31bl, IUTAHETHI, X BUIAUMOE JABHKEHHE.

Conneunas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHua u 3BE34. 3BE3NBI, UX
OCHOBHBIE XapaKTEepUCTUKHU. JluarpaMma «CHIEKTpalbHBIM KJIacC — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJIENI0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUIsl 3BE3[ TIJIaBHOU
Iocie0BaTeNbHOCTH. BHyTpeHHee crpoeHne 3BE34. CoBpeMEHHBIE MPEACTABICHUSA O
IPOUCXOXKAECHNUHU U 3BoIoLMU CoslHIA U 3BE3/1. DTaIbl KU3HU 3BE3L.

Mneunsiii Ilyte — Hama ['anaxtuka. [lonoxenue u npuwxenune ConHua B ["amakrtuke.
Tunsl ranaktuk. PaguoranakTuky v kBazapsl. YEpHbIE IBIPHI B AIpax TaJaKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6ma. Pa3Oeranume ranmaktuk. Teopus
bonsuioro B3peiBa. PennkroBoe u3inyuyeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnsie npo0ieMbl aCTpOHOMUH.

Vuenuueckue nabnrooenus

Habntoienust HeBOOPYKEHHBIM IJ1a30M C HCIOIb30BAaHUEM KOMIbIOTEPHBIX MPHIIOKEHUN
JUISL OTIPEJIENIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/IUS
CeBepHoro nomymapus 1 sipKkue 3BE3/1bI.

Habmonenus B reneckon JlyHsl, maner, Mieunoro IlyTu.

O0o01maruiee NOBTOPEHNE

Pone ¢u3ukm m acTpoHOMHUM B SKOHOMHYECKOW, TEXHOJOTHYECKOM, COIMAIBLHON |
THYECKOH cdepax JeATeTbHOCTH 4YeloBeKa, poJib M MECTO (HU3MKM U acTPOHOMHUH B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pOJb (QU3NUECKOM Teopun B (HOPMUPOBAHUU
MpeJICTaBICHUH 0 GU3NYECKON KapTUHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B 00ILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAY4YHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeamMeTrHbie CBA3U

Wzyuenue kypca ¢usuku 6a3oBoro ypoBHS B 11 kiacce ocCymIecTBISiETCS € YYETOM
COJIep’KaTeNbHBIX MEXIPEIMETHBIX CBA3€M € KypcamMu MaTeMaTuKH, OHOJIOTUH, XHUMHUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nowsamus, CBI3aHHBIE C M3YyYEHHEM METOJOB HAYYHOI'O IMO3HAHMSL:
sBIICHUE, Hay4yHBIH (pakT, rumore3a, Qu3uUeckas BEIMYUHA, 3aKOH, TEOpHsl, HAOIIOACHHE,
JKCIIEPUMEHT, MOJIECIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelnieHne CUCTEMbl YPaBHEHUI, TPUTOHOMETPUUYECKUE (YHKLUU: CHHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX



IPOEKIMY Ha OCHU KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOAHBIE 3JIEMEHTApHBIX (DYHKIHM,
NPU3HAKHA TOJ00HS TPEYTOJIbHUKOB, OTPEICICHNE TUIOAIN TNIOCKUX (QUTyp B 00BbEMa Tell.

Buonoeus: snekrpuueckue sBICHHUS B XUBOW MpUpPOAE, KojeOaTelbHbIC JBWKCHHS B
JKUBOM NIPUPOJIE, ONTUYECKUE SIBICHUS B JKUBOM IIPUPOJE, NCHCTBUE pajualiy Ha >KUBBIC
OpraHU3MBI.

Xumus: CTPOEHHME aTOMOB M MOJIEKYJ, KPHUCTaJUIMYECKas CTPYKTypa TBEPABIX TEll,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pEIETKH, CIIEKTPAJIbHBIN aHAIU3.

lI'eocpaghus: MarHuTHBIE MOMIOCA 3€MIIH, 3aJIC)KU MarHUTHBIX pyJ, POTOChEMKA 3eMHOM
IIOBEPXHOCTH, NPEJCKA3aHNE 3eMIICTPSACECHUMN.

Texnonozus: TMHUM JIIEKTPOIIEPEAAY, FCHEPATOP IIEPEMEHHOIO TOKA, SJIEKTPOJBUTATED,
UHAYKIMOHHAs TeYb, pajap, paauoNpUEMHUK, TeIeBH30p, aHTeHHa, Tenedon, CBYU-meus,
IPOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoro mpenmera «®dusmka» Ha ypoBHE cpeaHero oOuiero oOpa3zoBaHUS
(0a30BbI1  ypOBEHb)  JIOJDKHO  OOECIEYUTh  JOCTHKEHHE  CIIEIYIOIIMX  JIMYHOCTHBIX,
METaNpPeMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «Du3nkay JOKHBI OTpaXkaThb
TOTOBHOCTb M CIOCOOHOCTHh O0Yy4aroluXcsi pyKOBOJCTBOBATHCS C(HOPMHPOBAHHONW BHYTpPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPUEHTAIMi, MO3UTUBHBIX BHYTPCHHHX
yOeXIeHN, COOTBETCTBYIOIIMX TPAJMIHOHHBIM IICHHOCTSM POCCHICKOro  OOIIecTBa,
pacuIMpeHre XKU3HEHHOTO OIbITa U OMbITA JAEATEIbHOCTU B IMPOLIECCE peaan3alid OCHOBHBIX
HAIpPaBIEHUN BOCIIUTATENBHOMN IE€ATEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaska1aHCKOro BOCIUTAHMS:

C(OPMHPOBAHHOCTh TPAXKAAHCKOM TMO3MIHMU OOydYaromerocs Kak aKTUBHOTO W
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

MPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEYECKUX T'YMaHUCTHYECKHX M JE€MOKPAaTHYECKUX
IICHHOCTEIA;

TOTOBHOCTH BECTHM COBMECTHYIO JIESITEIFHOCTh B HMHTEpPECAaxX TPakJaHCKOrO OOIIecTBa,
y4acTBOBATh B CAMOYTPABIECHUH B 00pa30BaTeIbHON OpraHU3aIlNH;

YMEHHE B3aMMOJICHCTBOBATh C CONHUAIBHBIMU HMHCTUTYTAMH B COOTBETCTBHH C HX
GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTH K TYMaHHUTAPHOM U BOJIOHTEPCKOH JIETETHHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHWE K TOCYAAPCTBEHHBIM CHMBOJIAM, JIOCTHKEHHSM POCCHICKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBECHHS;

CIIOCOOHOCTH OIICHWBATh CUTYAIMIO U TIPUHAMATh OCO3HAHHBIE PEIICHHSI, OPHEHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YIEHOTO;

OCO3HaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMUUBOTO OYyIIEro;

4) 3¢TeTHYECKOr0 BOCIIMTAHMS :

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsi ICTETHKY HAyYHOT'O TBOPYECTBA, PHUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOr0 BOCIUTAHUS

WHTEpEeC K pa3muuHbiM cdepaM MpodeccCHOHAIBHON AesITeNbHOCTH, B TOM 4YHUCIIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOp Oymymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TITAHEI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa3oBaHUIO U camMo00pa3oBaHUIO B 00iacT (GU3UKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrHYecKoro BOCIUTAHMS:

Cc(OPMHPOBAHHOCTh JKOJOTHUYECKOW KYJIbTYphl, OCO3HAaHHE TJO00AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBICHUE ACUCTBUN B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
1eJyield yCTOMYMBOTO pa3BUTHUSA YETIOBEUECTBRA;



paciIdpeHre OIbITa JCSITEILHOCTH 3KOJOTUYCCKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pHu3mKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMHUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIICTO COBPEMCHHOMY YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHUE [EHHOCTH HAYYHOU JIeATEIbHOCTH, TOTOBHOCTh B IIPOIECCE M3yUeHUs (DU3HKU
OCYIIECCTBIISATh IPOSKTHYIO M HCCIIEIOBATEIBCKYIO JISATEIPHOCTh MHAUBUIyalIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIbTATbBI

Ilo3naBaTebHBbIE YHHBePCcAJIbHbIE YUeOHbIe 1eHCTBUS

ba3oBble JJoruyeckue aeiicTBUSA:

CaMOCTOSITENILHO (DOPMYIHPOBATh M aKTyalIM3UpPOBaTh MPoOIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONPEACIIATH LENU JEATEIIbHOCTH, 3a/1aBaTh ITapaMeTPbl U KPUTEPUU UX TOCTHKCHUS,

BBISIBJISTH 3aKOHOMEPHOCTH M TIPOTHBOPEYHMSI B PACCMATPUBACMBIX  (PUIUUCCKUX
SIBJICHUSX

pazpabareiBaTh IUIaH pelieHus MnpoOjemMbl C  y4ETOM aHallM3a HMEIOLIUXCS
MAaTEepUAIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESTEIBHOCTb, OLUECHHBATH COOTBETCTBUE PE3YJIbTATOB LIEIISIM,
OIICHUBATh PUCKHU MOCIEACTBUM JAEATEILHOCTH;

KOOPJIUHUPOBATh W BBINOJHATH pPabOTy B YCIOBHSX pEAIbHOrO, BUPTYAIbHOIO H
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MPOOIIeM.

ba3oBble ucciaenoBareabcKue AeiicTBUS.

BIIA/IETh HAyYHON TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSIMH M METOJAaMH (PU3NUECKOM
HayKU;

BJIQJIETh HAaBBIKAMHU y4€OHO-UCCIIEIOBATEILCKOW M TIPOCKTHOM JESITEIIbHOCTH B 00JacCTH
(bU3UKH, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIBHOMY IMOUCKY METOJ/IOB PEIICHUS 3a/1a4
bu3nYECKOro cofepKaHus, MPUMEHEHHUIO Pa3TUYHBIX METO/I0B TTO3HAHMS,

BJIAJIETh BUJAMHU JEATEIBHOCTU MO IMOJYyYEHHUIO HOBOT'O 3HAHUS, €r0 HHTEpIIpEeTaluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX CHUTyalMsIX, B TOM 4YHCJE TMpHU
CO3/JaHUU YYE€OHBIX MMPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh TPUYMHHO-CJIEICTBEHHBIE CBSI3M M aKTyaJU3UpOBaTh 3a/Jady, BbIIBUTATh
TUINOTE3y €€ pEelIeHMs, HaXOJUTh apryMEHTHl JUIsl JO0Ka3aTelbCTBA CBOMX YTBEPKIACHHIA,
3a/1aBaTh MapameTPbl U KPUTEPUU PELICHUS;

AQHAJIM3UPOBATh IIOJYYECHHBIE B XOJI€ PEUICHUS 3aJadyd pe3yJIbTaThl, KPUTHYECKU
OIICHUBATh UX JOCTOBEPHOCTbH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSIX;

CTaBUTHh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJ]aud B O0Pa30BATEIBHOU AESITENHLHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JIaBaTh OIEHKY HOBBIM CHUTYAIIMsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITEILHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXOBI U PEIICHHUS;

CTaBUTD MPOOJIEMBI M 33]]a4H, JTOTYCKAIONINEe aTbTePHATUBHBIC PEIICHUSI.

Padora ¢ undopmanueii:



BJIAJIeTh HAaBbIKAMU MOJTy4eHUs MH(OpManuK (PU3HYECKOrO COAEPIKaHUS U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOATEIBHO OCYLIECTBJIATh IIOMCK, AaHAJINW3, CHUCTEMATH3alUI0 U
MHTEpIpeTanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM MPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTb MUH(OPMAIIHH;

UCIOJb30BaTh CPEICTBA MH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
pELICHNH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3AaLMOHHBIX 3aad C COOJIOJEHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, THTHEHBI, PeCypcocOepekeHus], MPaBOBBIX U
3THUUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

Co3/1aBaTh TEKCThl (PU3MUECKOr0 COAEP)KAaHUS B PA3IUYHBIX (opMmMaTax C Y4ETOM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IIPEICTABJICHNS U BU3YaIU3aLuH.

KoMMyHHKaTHBHBIE yHUBepCAJIbHbIC Y4eOHbIE 1eliCTBUS:

OCYIIECTBIISITH OOIIEHNE HA YPOKaX (DU3UKH U BO BHEYPOUHOH JIESTEILHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIM U CMATYATh KOH(DIMKTHI;

Pa3BEPHYTO M JIOTMYHO HM3JIaraTh CBOIO TOYKY 3PEHHUSl C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPENCTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHIMBH Y aJIbHON paboTHI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JCUCTBUH ¢ Y4ETOM OOMIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MIPUHUMATh LI€JIM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATh
JIEUCTBUSA 10 €€ INOCTUIKEHMIO: COCTAaBJIATh IUIAH JEWCTBUM, PACHPEACISTH POJIU C YYETOM
MHEHHI yYaCTHUKOB, 00CYKIAaTh PE3yIbTaThl COBMECTHOI paboTHI;

OLIEHUBATh KaueCTBO CBOETO BKJIA/1a U KaX/I0T0 YYaCTHUKA KOMaH/bl B OOIIUI pe3ynbTaT
10 pa3paboOTaHHBIM KPUTEPHSIM;

IpeJIaraTb HOBBIE IPOEKTHI, OLICHUBATh WJEU C NMO3WLHHA HOBHU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE IIOBEJECHUE B Pa3lIUYHBIX CUTyalusX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHUE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHbIe yHHBepcaJbHbIe YUeOHbIE AeiicTBUSA

Camoopranmu3anus:

CaMOCTOSITENIbHO OCYUIECTBIISATh IO3HABATENIbHYIO JIEATENILHOCTh B 00JaCTH (PU3MKH U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJISITh IJIaH PEHICHMs] pacu€THBIX M KayeCTBEHHBIX 3a/ady, IJIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl € Y4YETOM MMEIOUIMXCS PEecCypcoB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHTYAIIHsIM;

paciupsaTh paMKHi y4eOHOTo MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTEHUN;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTHPOBAThH €ro, OpaTth Ha ceOs OTBETCTBEHHOCTDH 3a
pelIeHue;

OILIEHUBATh MPHOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO HPYAULMH B oO0nacTu (PU3UKH,
MOCTOSIHHO IOBBIIIATh CBOM 00pa30BaTEIbHBIN U KyJIbTYpHBIN YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHATbHbI HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYallUsSIM, BHOCHUTb KOPPEKTHBBHI B JEATEIHHOCTh, OLIEHUBATH
COOTBETCTBHUE PE3YJIbTATOB IIEJISM;



BJIaJI€Th HaBbIKaMM [TO3HABATEIBHON peduIeKCuU KaKk OCO3HAHMS COBEPILAEMBbIX JeHCTBUI
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJILTATOB U OCHOBAHUI;

WCIIOJIb30BATh MPUEMBI peIeKCHUU TSl OLICHKH CUTYaI|H, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJIbTATOB ACATEIbHOCTH;

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

IIPUHUMATh MOTHMBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3€E PE3yJIbTaTOB AEATEIbHOCTH;

IIPU3HABAThH CBOE MPaBO U IPABO JPYTUX HA OLIMOKH.

B npornecce nocTuKeHUs JTUYHOCTHBIX PE3yJbTaTOB OCBOEHUS MPOrpaMMbl MO (QU3UKE
JUIs  ypoBHA cpeaHero oOmero oOpa3oBaHus Yy  OOYyYarOIIMXCS  COBEPIICHCTBYETCS
HMOIMOHAIBHBIA UHTEIUIEKT, MPEANOIaralonfi cOpMHUPOBAHHOCTS:

CaMOCO3HAaHUS, BKJIIOUYAIOIIEr0 CIIOCOOHOCTh TOHMMATh CBOE AIMOLMOHAIBHOE COCTOSIHHUE,
BUJICTh HANpaBJIEHUS PAa3BUTUS COOCTBEHHOMN 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e€;

CaMOpETyJINPOBAHN, BKJIFOYAIOLIETO CaMOKOHTPOIJIb, yMEHHE IPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIbHBIM
U3MEHEHUSM U NPOSABIATh THOKOCTb, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHMBAalLlUM, BKJIIOYAIOIIEH CTPEMIICHHE K AOCTHIKCHHIO LEIM U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHHUE AEHCTBOBATh UCXO/S U3 CBOUX BO3MOYKHOCTEH;

SMIATHH, BKJIIOYAOLIEH CIOCOOHOCTh NMOHUMAaTh 3MOLMOHAIBHOE COCTOSIHUE APYTHUX,
YUUTBIBATh €T0 MPU OCYILECTBICHUH OOIIEHNUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIMX CIIOCOOHOCTh BBICTPAUBATh OTHOLICHUS C APYTUMHU
JFOIbMU, 3a00THTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIbTATbBI

K koniy obyuenus B 11 kiacce rnpeIMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAIOLINXCS YMEHUH:

JIEMOHCTPUPOBATh HAa NMPUMEPAX POJIb U MECTO (PU3UKU B (POPMHUPOBAHUU COBPEMEHHOU
Hay4YHOW KAPTHUHBI MHMPA, B PA3BUTHH COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B IPAKTUYECKON
NeSITebHOCTH JII0/IeH, LIETTOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTHUHBI MUPA;

YUUTBIBATh TPAHUIBI NPUMEHEHHUS M3YUYEHHBIX (U3MUECKUX MOAEeH: TOYeUHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJAEIb aToMa,
HYKJIOHHAsl MOJIEJIb @aTOMHOTI'O Si/Jpa MU pelleHnn GU3NYECKUX 3a/1a4;

pacrio3HaBaTh (U3MUECKUE SIBICHUS (MPOLIECCH) M OOBSACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DM3MKM: DJIEKTpUUECKas MPOBOAUMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JEeHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIMS, JAEWCTBUE MAarHUTHOTO IOJIA Ha MPOBOAHMK C TOKOM U JBHXKYIIUHCS 3apif,
3JIEKTPOMArHUTHbBIE KOJIEOaHUsI U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTpaskeHHeE,
npejgomieHue, uHTepdepeHuus, auppakuus U TNONApU3aLUs CBeTa, AUCIEPCUs CBeETa,
dotoanexkrpuuecknii 3¢pdexT (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPO/Jia, ECTECTBEHHAsl U UICKYCCTBEHHAs PallOaKTUBHOCTD;

ONMCHIBAaTh M3yUEHHBIE CBOMCTBA BELIECTBA (IEKTPUUYECKUE, MAarHUTHBIE, ONTHYECKHE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHBIE SBJICHHUS (IIPOLECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsij, Cuila TOKa, DSJEKTPHUYEcKoe
HaIPsDKEHUE, DJIEKTPUIECKOE COITPOTUBIICHUE, PA3HOCTh MOTECHIIMAIOB, dJICKTPOABIKYIIAS CUIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO MoJis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYIIKW, SHEPTHs SJIEKTPUYECKOI0 M MAarHUTHOTO TOJEW, MEepHOA W 4YacToTa KoyieOaHuil B



KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosiebaHuil, (POKYCHOE pacCTOSIHUE M ONTHYECKas CWJIa JIMH3BI, MPU OMHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOIB3YEMbIX BEIMYMH, WX OO003HAUYEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3HUECKYIO BEJIMUMHY C JPYTMMU BETUYUHAMU;

ONKCHIBATh HM3yUYEHHBIC KBAaHTOBBIC SBJCHHS M IPOLIECCHl, HCHONB3Ys (hU3HUECKUe
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMAarHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
UMIyibc (OTOHA, TEPHOJ IMOJypaclaga, SHEPIus CBSI3M AaTOMHBIX sEp, HpPU OMUCAHUU
MPaBWIBHO TPAKTOBAaTh (U3MYECKUN CMBICI HCHOJIB3YEeMbIX BEIMYMH, HX OO0O3HAuUEHUs U
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE MAHHYIO (PU3MYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHEI;

aHAJIM3UPOBATh (PU3MUECKUE TPOLECCHl U SBICHUSA, UCHOJIB3Yd (PU3MUECKUE 3aKOHBI H
OpUHUMIBL: 3aKk0oH OMa, 3aKOHBlI IOCJEAOBATEIBHOIO M MApaJUIEIbHOTO COEAUHEHUs
MPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akOH 3JIEKTPOMAarHUTHOM  WHIAYKUWH, 3aKOH
IPSIMOJIMHENMHOIO pacHpOCTPAHEHUsI CBETA, 3aKOHBl OTPaKEHUs CBETA, 3aKOHBI IPETOMIICHUS
CBETa, YypaBHeHHEe OHWHMTEWHAa U1 (GoTodddeKTa, 3aKOH COXpPAHCHHUS DSHEPruH, 3aKOH
COXpaHEHHUs WMIIYJIbCa, 3aKOH COXPAaHEHHUs DIEKTPUUYECKOro 3apsiia, 3aKOH COXpaHEHUS
MaccoBOI'O 4YMCIa, MOCTyJaThl bopa, 3aKOH pajMOaKTUBHOIO pacmnajaa, Mpu 3TOM pas3iinyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHE W YCJIOBHUS (TPaHHUIIBL,
o0acTu) IPUMEHUMOCTH;

ONpEeIEeATh HANpPABJICHUE BEKTOpPAa MHAYKIMU MArHUTHOI'O MOJIA IPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOMUTH U OMMCHIBATh U300pakeHUE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITIOJIHATh AKCIEPUMEHTHI 10 HMCCIECJOBAHUIO (DU3WYECKUX SIBJICHUH W TIPOILIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX M KOCBEHHBIX HW3MEpEHHWil: Tmpu d5ToM  (PopMyIHpoBaTh
npobiemy/3ajayy M TUNOTE3y Y4eOHOro OKCHEpUMEHTa, CcoOMpaThb YCTaHOBKY U3
IPEJI0KEHHOTO0 000PY0BAHUS, TPOBOAUTDH OMBIT U (OPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISATh NpPSIMbIE UM KOCBEHHBIE H3MEpeHUs (U3MUECKUX BEIMYUH, NPU ITOM
BBIOUpATh ONTUMANBHBIN CMOCO0 W3MEPEHUS M HCIONb30BaTh W3BECTHBIE METOIBl OIIEHKHU
MOIPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH  (U3MYECKMX BEJIMUYMH C HCIOJB30BaHUEM IPSAMBIX
U3MEpPEHUIl: IPU 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (PUKCHUPOBATH pE3yJbTaThl MOJYyYEHHOU
3aBUCUMOCTH (HU3MYECKUX BEIMYMH B BHUAE Tabmui, u rpadukoB, AenaTh BBIBOABI IO
pe3yiabTaTaM UCCIEI0BaHHUS;

co0mofaTh mpaBuia OE30MAaCHOTO Tpyda HpU TMPOBEIEHUU HCCIEIOBAaHUN B paMKax
y4eOHOrO0 JKCIIEpUMEHTA, Yy4eOHO-HCCIENOBATENIbCKOM M MPOEKTHOW JEeATENIbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aOOpaTOpHOro 000y I0BAHUS;

pemaTh pacy€THbIE 3aJaud C SBHO 3aJaHHOM (PU3MYECKON MOJeNnblo, HCMOIb3Ys
¢buznyeckue 3aKOHbI ¥ MPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/1a4ll BHIOMpATh (PU3NUYECKYIO
MOJieb, BBIICNATh (U3NYECKUE BEIMUMHBI U (OpPMYJIbI, HEOOXOAHWMBbIE sl €€ pelleHus,
MIPOBOAMTH PACcU€Thl U OLICHUBATH PEAIbHOCTD MOYIEHHOTO 3HAYCHUS (PU3NUECKON BETHUNHBI,

peuniaTh KaueCTBEHHbIEC 3a/1aud: BBICTPAWMBATH JIOTMUYECKU HEMPOTHUBOPEUUBYIO LIETIOUYKY
PacCyXJIEHUI ¢ ONOPOI Ha M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UIECKUE SBIICHNUS,

UCIIONIb30BaTh IMpPH pelIeHWHd Yy4eOHBIX 3aJad COBpPEMEHHble HH(OpPMalMOHHBIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, UHTEPHPETAIMN U TPEICTaBICHUS y4eOHOU W
HAYYHO-TIOMYJISIPHON HH(OpPMAINK, TONYYEHHOW W3 PA3IUYHBIX HUCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOJIy4YaeMylo HH(pOpMaIHIo;

OOBSCHATh MPHUHIMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KU3HU;



MPUBOJIUTH MPUMEPHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX yUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHHE MTPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJb30BATh TEOPETUYECKHE 3HAaHUS N0 (U3MKe B TOBCEIHEBHOW JKU3HU IS
obecrnieueHns 6€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, AJIs
COXPaHEHHUS 3/I0pPOBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEJCHHS B OKPY Kalollel cpefie;

paboTaTh B TpYIIIE C BBIIOJHEHUEM PAa3IMYHBIX COIMAIBHBIX POJICH, IUIAHHPOBATH
paboTy Tpynmbl, palMoOHAIBLHO PACHPENENATh OOSM3aHHOCTH W IUIAHUPOBATH JAEATEIBHOCTH B
HECTaHJIAPTHBIX CUTYyalUsX, aJIeKBaTHO OIICHMBATh BKJIAJl KaXJOr0 M3 YYaCTHUKOB TPYyMIbl B
pelleHre paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIIACC

KoaunuecTBO 4acos

HaumeHoBaHue pa3/iesioB U TeM

Ne n/m
nporpamMmmsl Bcero

Konrpoabnbsie IIpakTHuyeckue
padoThI padoThI

Paznea 1. JIEKTPOJAUMHAMUKA

11 MaruutHoe noie. 11 1 3

:‘)J'IeKTpOMaFHI/ITHaH HUHAYKIOUSA

Hroro no pazneny 11

Pasnen 2. KOJIEBAHUSA U1 BOJIHBI

21 Mexannueckue u 9 1

SJICKTPOMArduTHBIC KoJICOaHHS

Mexannueckue u

2.2 5 1
3JICKTPOMArHUTHBIC BOJTHBI
2.3 Ornruka 10 3
Uroro no pazneny 24

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

OCHOBBI CIEIIUATIBHON TE€OpUHU

3.1 4 1
OTHOCHUTEIBLHOCTH
Hroro no pazneny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 JIeEMEHTHI KBAHTOBOU OIITUKH 6
4.2 Crtpoenue aToma
4.3 ATOMHOE SAp0 5
Hroro no pazaeny 15

Paznpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

DJIEMEHTHI aCTPOHOMUU U

51 7 1
acTpopU3UKHI
Hroro no pazneny 7
Paznen 6. OBOBIIAIOILIEE IOBTOPEHUE
6.1 ‘ O6o0maro1iee NTOBTOPEHHE 4
Hroro no pazneny 4
PeszepBHoe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 68 4 7
I[MPOIT'PAMME




IHHOYPOYHOE IINTAHUPOBAHHUE

11 KJIIACC
Ne Hara KouunvecTBO
n/ Tema ypoxka 4acoB
n

Paznen 1. JIEKTPOJANHAMMUKA (11 yacos)
[TocTosiHHBIE MAarHUTHI M UX B3aUMO/ICHCTBHUE.

1 MaruuTHOoe noJie. BekTop MarHuTHOM MHAYKIIUH. 1
JIuHUM MarHUTHOM UHIYKIUU

5 MarnuTtHoe noJjie TPOBOJHUKA C TOKOM. OMBIT 1
Opcrena. BzanmopeiicTBre mpOBOAHUKOB C TOKOM

3 JlaGopaTopHas padora «/I3yyeHre MarHuTHOTo 1
TIOJIS KaTYIIKU C TOKOM
JleiicTBre MarHUTHOTO TOJISl HA MPOBOJIHUK C TOKOM.

4 Cunia Amniepa. Jlabopatopnasi pa6ora 1
«HccnenoBanue neicTBUS MOCTOSSHHOTO MarHuTa Ha
PaMKy C TOKOM
JleiicTBrE MarHUTHOTO TOJISl Ha IBHXKYIIIYIOCS

5 3apshxeHHyto yactuily. Cuna Jlopenna. Pabora cubl 1
Jlopenna
DnekTpoMarHuTHas uHAyKIusA. [IoTok BekTopa

6 MarHuTHON uHAyKuuu. DJIC naaykuuu. 3akoH 1
3JeKTPOMarHuTHOW MHAYKuuu Papanest

; JlaGopaTopuas padora «/ccnenoBanue siBIEHUS 1
AJIEKTPOMArHUTHON UHIYKITUN
NunyktuBHOCTS. SIBnenue camounaykuuu. I1C

8 CaMOMHAYKIMU. DHEPIHsl MArHUTHOTO MO KaTyIIKH 1
C TOKOM. DJIEKTPOMArHUTHOE TI0JIe
TexHu4eckue ycTpoiicTBa U UX NPUMEHEHHE:

9 MOCTOSIHHBIE MArHUTBHI, JIEKTPOMArHUTHI, 1
3JIEKTPOJIBUTATENb, YCKOPUTEIHU JIEMEHTAPHBIX
YaCTHIl, THAYKIIMOHHAS TICYb

10 O6o6maromuii ypok « MarautHoe modie. 1
DNeKTPOMarHUTHAS WHIYKIIHSD

11 KountpoJabsHas padora o reme «MarauTHoe 1moJe. 1
DneKTpoMarHuTHasT WHIYKITUSD)

Paznen 2. KOJIEBAHUSA U BOJIHbBI (24 yaca)
CB0OOIHBIE MEXaHNYECKE KOIeOaHMS.

12 I'apmonmnueckue koneOaHus. Y paBHEHHE 1
rapMoHU4ecKux kosiebanwuii. [IpeBpamienue snepruu

13 JlaboparopHas padora «lccnenoBanue 1

3aBHCHMOCTH Mepro/ia MaJIbIX KoseOaHul rpy3a Ha




HHUTHU OT JJIMHBI HUTHU U MACChI I'py3a»

14

Koneb6atenpHbiit koHTYp. CBOOOIHBIE
INIEKTPOMArHUTHBIC KOJIeOaHUs B UCATLHOM
KoJIe0aTeTbHOM KOHTYpE. AHAIOTHS MEKIY
MEXaHHYECKUMU U JIEKTPOMATHUTHBIMU
KOJICOaHUSIMU

15

16

17

®opmyna ToMcoHa. 3aKOH COXpaHEHUSI SHEPTUU B
U7eaIbHOM KOJIeOaTeIbHOM KOHTYPE

[IpencraieHue 0 3aTyXalONMX KOJICOAHUAX.
BreIHYyK/ICHHBIC MEXaHUYCCKUE KOJICOAHHMS.
Pe3oHaHc. BeIHYXI€HHBIC 2JICKTPOMArHUTHBIC
Kose0aHus

[Iepemennsbiii Tok. CHHYCOMIANbHBIN IEPEMEHHBIH
TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMILTUTYTHOE U
JIeICTBYIOIIEE 3HAYCHHUE CHITBI TOKA U HAMPSDKEHUS

18

Tpanchopmarop. IIpousBoacTso, nepenava u
noTpeOIeHNE SIEKTPUICCKON SHEPTHH

19

20

21

VY CeTpoiCTBO U MPAKTUUECKOE IPUMEHEHHE
3JIEKTPUYECKOTO 3BOHKA, FT€HEPATOpa IEPEMEHHOTO
TOKa, JINHUH 3JIEKTpoIepeaad

OKOJIOTUYECKHE PHUCKHU TIPpHU TPOU3BOACTBC
QJICKTPOIHCPIUH. KYJ'ILTypa HCIIOJIb30BaHUA
QJICKTPOOHEPIUU B MOBCEIHEBHOM JKU3HU

MexaHudecKkre BOJIHBI, YCIOBUS paCIIPOCTPAHEHUS.
[Tepuoa. CxopocTh pacnpoCTpaHEHUs U JUIMHA
BOJIHBIL. [lonepednbie U TPO0JIbHBIE BOIHBI

22

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa
toHa. TemOp 3ByKa

23

24

ONEeKTPOMAarHuTHHIE BOJIHBI, UX CBOICTBA U
ckopocTs. [IIkana 371eKTpOMarHUTHEIX BOJIH

HpI/IHLII/IHBI paanuoCBiA3U U TCIICBUICHHA. PazButue
CpCACTB CBA3H. Pagnonoxarus

25

26

27

KontpoabHnas padora «Konebanust u BOJTHBD)
[IpsiMonuHetHOE paclipOCTpaHEHHUE CBETA B
OIHOpPOJHOM cpeze. Toueunslid UCTOYHHK cBeTa. JIyu
CBETa

OTtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS CBETA.
[TocTpoenue n300pakeHHH B IIIOCKOM 3epKajie

28

[Ipenomnenue ceta. [lonmHOE BHYTpEeHHEE
otpaxxeHnue. [IpenenbHbIN yroa moaHoro
BHYTPEHHETO OTPaKEHUS

29

JlaGopaTopHas padora «/3mepeHue nokasarens
MIPEIOMIICHHUS CTEKIIa»




30 JIunzsl. [locTpoenue n3o0pakeHuil B THH3E.

®opmyiia TOHKOH JIMH3bI. Y BEJIMYEHUE JTUH3BI

31 JlaGopaTopHas padora «/ccrnenoBanue CBONCTB
M300paXEHUI B TUH3AX)

Jucnepcus ceera. CoKHBIA COCTaB OEJIOr0O CBETA.
32 [IBet. JlabopaTopHas padora «Habmronenue
JUCIIEPCUU CBETa»

Hurepdepennus cera. (udpakius ceera.

33 .

JudpakiuonHas pemeéTka
34 ITonepednocTs cBEeTOBBIX BOJH. [lossgpu3anus ceera
35 Ontuyeckue NpuOOPs! U yCTPOUCTBA U YCIOBUS UX

0€e301acHOTO IMPUMCHCHUA

Paszea 3. OCHOBBI CIIEHIUAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH (4 uyaca)

FpaHI/IHLI IMPUMCHUMOCTHU KJIaCCUYECKON MEXaHUKH.

3 [TocTynatel cienuanbHOM TEOPUU OTHOCUTEIBHOCTH

37 OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMEUICHHE
BPEMEHU U COKPAILLEHUE JITTMHBI
DHeprus U UMIYJIbC PEISITUBUCTCKOM YaCTUILIBI.

38 CBs3b MaccChl C SHEPrHel U UMITYJILCOM. DHEPTUs
MIOKOSI

39 Kontpoabsnas padora «Onruka. OCHOBBI

CHCIIPIZU'IBHO?I TCOpHUU OTHOCUTCIIBHOCTU
Paznen 4. KBAHTOBAS ®U3UKA (15 yacoB)

®oronsl. opmyna [Inanka. JHEprus U UMITYJIbC

40
¢dbortona

41 OTkpeiTHE U uccnenoBanue Gporordpexra. OnbITh
A.T. CroneroBa

42 3akonbl portorddexra. YpaBHeHUE DUHINITECHHA TSI
¢doroaddexra. «Kpacnas rpannna» porordpdexra

43 Hasnenue ceera. OneiTel [1. H. JIeGenena.
XuMHuueckoe IeHCTBHE CBETA
TexHuueckue ycTpoicTBa U MPAKTUIECKOE

44 npUMeHeHHe: (POTOIEMEHT, (POTOJaTUUK, COTHEUHAs
OaTapest, CBeTOINO

45 Pemienue 3a1a4 mo reme «31€MEHTHI KBaHTOBOM
OIITUKU

46 Mopenb aroma Tomcona. OnbiTel Pezepdopaa mo
paccesiHuto a-yactull. [ImanerapHas Mojiens» aToma

47 IToctynartel bopa
W3nyyenue u norsiouieHue GOTOHOB MPH NEPEXOJe

48 aToMa C OJHOI'0 YPOBHS DHEPIUH Ha Apyrou. Buasl

CIIEKTPOB




49

BousiHoBBIE cBOcTBa yacTul. Bosabl ne bpons.
KopnyckynsipHo-BoiHOBOM Ayann3M. CIOHTaHHOE U
BBIHYK/ICHHOE U3JIy4eHHE

50

OtkpsiTue paguoakTuBHOCTH. OnbITHI Pesepdopa
I10 OIIPEJIETIEHUIO COCTaBa paJOaKTUBHOIO
W3ITy4YEHUS

51

52

CgoiicTBa anbda-, 6eTa-, raMMa-u3TydeHUsI.
BrusiHue pagunoakTHBHOCTH Ha KUBBIC OPraHU3MBbI

OTkpbITHE IPOTOHA M HEWTpoHA. M30TombI. Anb(ha-

pacnaj. DJIeKTPOHHBIA U TO3UTPOHHBINA OeTa-pacra.
l'amma-uznydenue

53

DHeprus CBA3U HYKJIOHOB B si/[pe. SIepHbIE peaKlnH.
SAnepusiii peaktop. [IpoOrembl, MepCHEKTUBEI,
3KOJIOTUYECKHE ACTIEKTHI AJI€PHOIN SHEPreTUKU

54

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeToabl HaOIIOICHHS U PETUCTPAIIUH SJIEMEHTapHBIX
yactull. Kpyrieii cron « DyH1aMeHTaabHbIE
B3auMoieicTBUsL. ENMHCTBO pu3nueckoil KapTHHbI
MHUpa»

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU (7 uacos)

55

56

Otanbl pazBuTHs acTpoHOoMUHM. [IpuknanHoe u
MHPOBO33PEHUECKOE 3HAUCHHE aCTPOHOMHHU. Buj
3BE3qHOTO HEeba. Co3Be3/us, SpKHUE 3BE3/bI, TUIAHETHI,
X BUANMOE ABrKeHne. CoaHeuHas cucTeMa

Connue. ConHeuHast aKTUBHOCTh. VICTOUHMK 3HEpruun
CouHiia 1 38631

57

3BE3/1b1, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3AbI
TJIaBHOM MMOCIIEI0BATEIBHOCTH. BHYTpeHHEE
cTpoeHue 3B€311. COBpEMEHHBIE NTPEACTABIEHUS O
IIPOUCXOXKACHUHN U 3Boronnu CosHLa U 3BE31

58

Mnuneunsiii [IyTe — Hama ['anaktuka. [Tonoxenue u
nemxkenne Conana B ['anaktuke. I'amakTrkm.
UeEpHble AbIpHI B Ipax TAIAKTUK

59

60

Bcenennas. Pa30Oeranue ranaktuk. Teopus
Bbonpmoro B3peiBa. PennkroBoe usnydeHue.
MeraranakTuka

HepeH_ICHHBIe HpO6JICMBI ACTPOHOMUHU

61

KountpoJabHas padora «371eMEHTBI aCTPOHOMHH H
acTpou3uKm»

Paszen 6. OBOBIIAIOIIEE MOBTOPEHME (4 4aca)

62

O6o0maromuii ypok. Poib ¢pu3uku u acTpOHOMUU B
9KOHOMMYECKOM, TEXHOJIOTHYSCKOM, COLIMAJIbHOM B
ITUYECKOH cdepax NesTeTbHOCTH YeTIOBeKa




63 O6o6matomuii ypok. Poib u Mmecto pusuku u 1
aCTPOHOMHUU B COBPEMEHHOI Hay4YHON KapTHUHE MUpPa
Oo6o06maromuit ypok. Ponp pusznueckoit Teopuu B

64 (hopMHpPOBaHNUY TPEACTABICHUHN O PU3NIECKOM 1
KapTHHE MHpa
O6o0maromuii ypok. Mecto hpu3n4ecKoil KapTHHBI

65 MHpa B 001IeM Py COBPEMEHHBIX €CTECTBEHHO- 1
HAYYHBIX MIPEJCTABICHUN O IPUPOIC

Pe3zepBHoe Bpems (3 yaca)

66 PesepsHbIil ypok. MaruutHoe noie. 3
DNeKTpOMarHuTHasi UHAYKLUS

67 PesepHblil ypok. OnTuka. OCHOBBI cIEIUAIbHOM 1
TEOPUU OTHOCUTEIHFHOCTHU

68 Pesepusiii ypok. KBantoBas gusuka. DeMeHTHI 1
ACTPOHOMHUU U aCTPOPUUKH

HUroro: 68




YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA30BATEJILHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI U151 YYEHUKA

Msikumies I'.J1., Byxosues b.b., Uapyrun B.M. nox penakuueii [TapdentreBoii H.A. ®usnka.

Axuunonepnoe obmectBo "HznarensctBo "[Ipocsemenue”

METOAUYECKHUE MATEPUAJIBI U151 YYUTEJIA
Msixkumies ['.J1., Byxosues b.b., Uapyrun B.M. nox penakiueii [lapdentreBoii H.A. ®usnka.

AxunonepHoe obmectso "U3narenscrso "[Ipocsemienue”

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCblI CETU UHTEPHET
but6mmoreka [{OK
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https://m.edsoo.ru/ff0c9ac0 , https://m.edsoo.ru/ff0c9df4 , https://m.edsoo.ru/ff0cal50 ,
https://m.edsoo.ru/ffOcab82 , https://m.edsoo.ru/ffOcad58 , https://m.edsoo.ru/ff0caf06 ,
https://m.edsoo.ru/ffOcb820 , https://m.edsoo.ru/ffO0cb9c4 , https://m.edsoo.ru/ffOcbb86 ,
https://m.edsoo.ru/ffOchbd34 , https://m.edsoo.ru/ff0cc324 , https://m.edsoo.ru/ffOcca54 ,

https://m.edsoo.ru/ff0cccOc .
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