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[TOACHUTEJIbHAA 3AIIMCKA

[Iporpamma 10 ¢u3nke 0a30BOTO YpPOBHS Ha YPOBHE CpEIHEro oO0Imero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIO)KEHMH W TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHON Tporpammbl, TmpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil mporpaMMbl BOCIHTAHHMS W KOHIEHIIUU MPEMOAaBaHus y4eOHOTO
npenmera «@u3uka» B 00pa3oBaTeNbHBIX — opraHm3amusax Poccwiickoit  dDenepanuu,
pean3yIoNuX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Copepxanue mporpaMMmbl Mo (U3MKE HAMpaBiIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-HAYYHOU
KapTuHBI Mupa oOy4aromuxcs 10—11 kmaccoB npu o0yueHuu ux usuke Ha 6a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIEATEIILHOCTHOrO Tmoxaxona. [Iporpamma mo (¢u3MKEe COOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pe3ynbrataM OOydYeHHs, a TaKXKE YYUTHIBAET HEOOXOIUMOCTb pealu3allli MEKIPEeIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YYE€OHBIMH MpenMeTamMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IUIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PHU3MKU: JIMYHOCTHBIC, MeETallpelIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (u3mnKe BKIIOYAET:

IUTAHUPYEeMBIE Pe3yJbTaThl OCBOCHHMA Kypca (u3MKM Ha 0a30BOM YpOBHE, B TOM YHCIE
MpeIMETHBIC PE3yIbTaThI MO rojlaM O0yUeHUS;

coJiepkaHue yueOHoro npeamera « Pu3uKay mo rogam o0yyeHHsL.

®u3nka Kak Hayka o HamOojee OOLIMX 3aKOHAX HPHUPOJIbI, BHICTyHas B KayecTBE y4eOHOTro
npeaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpY’XKarolleM MHpE.
[IkonbHBI Kypc (HU3MKH — CHCTEMOOOPA3YIOLUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIE)KAaT B OCHOBE IPOLIECCOB U SIBIEHUH, H3y4aeMbIX
XuMHel, Ouonoruel, gusmdeckoil reorpadueir u acrpoHomueit. Mcnonap3oBaHue M akTUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeNeNseT XapakTep M pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe B3HEepPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IIOJyYeHHs] HOBBIX
MaTepHaJoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. M3yueHue Gu3NKU BHOCUT OCHOBHOM BKJIa[ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GOpMUpOBaHUE YMEHUI
MPUMEHSTh HayYHbII METO/1 TO3HAHUS MPY BHIMOIHEHUH UMHU YUeOHBIX HCCIIEeI0BaHUI.

B ocHOBy kypca Qu3MKH Ul YpOBHsS CpeqHero oOuiero oOpa3oBaHUs MOJOXKEH DAl HIeH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Unes uenoctHocTH. B cooTBeTcTBUM ¢ HEW Kypce SIBISETCS JOTHYECKH 3aBEpUIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCeX pas3AesioB (M3HMKH, BKIIOYAET KaK BOIMPOCHI KJIACCUYECKOM, Tak U
COBPEMEHHOM (hU3UKH.

Wnes renepanuzanuu. B cooTBeTcTBUM C Hell Marepuan Kypca (QU3UKH OOBEIUHEH BOKPYT
¢uznueckux Teopuil. Bemymmum B Kypce sBIseTcss (OPMUpOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BEUIECTBE U MOJIE.

WUnes rymanutapuszanuu. EE peanmzanus NOpeanonaraeT MCHOJb30BaHUE TI'yMaHHUTapHOIO
noTeHImana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKM C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDAaBCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Wness mpuxmanHoi HampaBieHHOCTH. Kypc ¢usukum mpeamonaraer 3HaKOMCTBO C HIUPOKHUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX IPUIIOKEHNN N3YUEHHBIX TEOPUI U 3aKOHOB.

Wnest 2KoJIOrM3alluy  PEaJu3yeTcsl IOCPEICTBOM  BBEACHUS JJIEMEHTOB  COJEpKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM IMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHUKU U TEXHOJIOTUH, a TaKXke 00CyKIeHUs Ipo0IeM palliOHATIBHOIO IPUPOIONOIb30BAHUS U
HKOJIOTHUECKOM Oe30MacCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (U3UKU Ha yPOBHE CPEIHETo 00Iero 00pa3oBaHus SBISIOTCS
¢usnueckue Teopuu (GOpMHpPOBAHUE IMPEICTABICHUM O CTPYKType MOCTPOeHUs (hU3HUecKOon
TEOPHUH, POJIM (PYyHIAMEHTAIbHBIX 3aKOHOB U NPHHILMIIOB B COBPEMEHHBIX IPEJCTABICHUAX O
IpUPOJie, TPAHUIAX MPUMEHUMOCTH TEOPHM, JUIsl ONMMCAHHUS €CTECTBEHHO-HAYYHBIX SBICHHNA H
MIPOLIECCOB).

CHCTEeMHO-IeATEIbHOCTHBIN MOJIX0A B Kypce (U3UMKU pealu3yercs MNpexKIe BCEro 3a Cuér
OpraHu3alui SKCIEPUMEHTAIBHONW NesATeNbHOCTH o0ydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — ITO UCMOJIB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB
nabopaTopHBIX PaboT, KOTOpPHIE B MporpamMme IO (QU3NKE OOBEAMHCHBI B OONIMHA CITMCOK
YUEHHUYECKUX NPAaKTUYEeCKUX paldoT. BhijeneHue B ykazaHHOM IepeyHe J1abopaTopHbIX padoT,
OPOBOJUMBIX JUIsI KOHTPOJISL M OLEHKH, OCYLIECTBISETCA YYacCTHHUKaMH 00pa3oBaTeIbHOIo
nporiecca UCXOIsl U3 0COOEHHOCTEH TUTAaHUPOBAaHUS M OCHAIIeHUs KabuHeTa ¢pusuku. [Ipu sToM
oOecnieunBaeTcs OBJIQZCHHE OOYYaIOLUUMUCS YMEHHUSIMHU IPOBOJUTH KOCBEHHBIE H3MEPEHUS,
UCCIICIOBAaHUsl 3aBUCHUMOCTEH (PU3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
HPEJIOKEHHBIX THIIOTE3.

bonbiioe BHUMaHuE yJensieTcsl PEelICHUI0 pacu€THBIX M KauyecTBEHHBIX 3aaad. [lpu stom juis
pacuéTHBIX 3a7ad MPUOPUTETOM SIBISIOTCSA 3aJaud C SBHO 33JaHHON (PU3MYECKON MOJEINbIO,
HO3BOJISAIOIINE NPUMEHATh HM3YYECHHBbIE 3aKOHbI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. s KayecTBEHHBIX 3ajjad MPUOPUTETOM
SBIISIIOTCSL  3aJaHWsT Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH UM TPOIECCOB B
OKpY’KaloIIew Xu3HH, TpeOyromue BbIOOpa (PU3WYECKOW MOJENH IJisi CUTYallMH MPaKTHUKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootBerctBumn ¢ tpeboanusmu ®PI'OC COO k MaTepHalbHO-TEXHUYECKOMY O0ECIeYeHUIO
y4eOHOro nporiecca 6a30BbIil YpoBEHb Kypca (PU3UKH Ha YPOBHE CPEAHETO 00111ero 00pa3oBaHUs
JOJDKEH W3y4yaTbCs B YCJIOBUSAX TMPEIMETHOTO KaOwHeTa (U3MKM WM B YCIOBHUSX
MHTETPUPOBAHHOIO KaOMHETa MpeIMETOB €CTeCTBEHHO-HAy4YHOTo LukiIa. B kaOuHere ¢usnku
JIOJDKHO OBbITh HeoOxonumoe nabopaTopHoe 00OpyJOBaHHE Ul BBIOJHEHMS YKa3aHHbBIX B
nporpaMMe 1o  (U3MKE YUYEHHMYECKMX TNPaKTHUECKUX pabdoT U  JIEMOHCTpPAlMOHHOE
obopyioBaHueE.

JleMoHCTpanoHHOE 000pyA0BaHNE (POPMUPYETCSI B COOTBETCTBUH C MPUHIIMIIOM MUHUMAJILHON
JIOCTAaTOYHOCTH W O0OECHeyuBaeT IOCTAaHOBKY II€PEYUCIEHHBIX B IMporpamMme Mo (u3HKe
KJIIOYEBBIX JIEMOHCTpAalUMi il  HUCCIEJOBAHMUS H3y4aeMbIX SBIEHUH U  IPOIIECCOB,
IMITUPUYECKUX U PYHIAMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHH.

JlaGopaTtopHoe 00OpYJOBaHUE AJISl YUYEHHMUECKUX MPAKTHUYECKUX paboT (opMuUpyeTcs B BHUJE
TEMAaTUYeCKUX KOMIUIEKTOB M oOecneumBaeTcs B pacuéTe OJHOr0 KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOpPaTOpPHOrO OOOPYIOBaHMS AOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAaHUM aHAJIOTOBBIX M LU(POBBIX MpHUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU 1IENISIMU U3Y4Y€HUS (PU3UKU B 00ILIEM 00pa30BaHUU SBISIIOTCSA:

(GopMHpOBaHHE HHTEpeca U CTPEMIICHHS OOYYaIOLIUXCA K HAyyHOMY H3YyUEHHIO HPUPOJBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

pasBUTHE MPEACTABICHUN O HAYyYHOM METOJIE MMO3HAHMUS U (POPMUPOBAHHUE MCCIIEAOBATEIHLCKOTO
OTHOILIEHHSI K OKPY>KAIOLIIM SIBJICHUSM;



dbopMupOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ysbTaTa U3yueHUs OCHOB CTPOCHHSI MAaTEpPHUU
U QyHIaMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopmupoBaHHe yMEHUH OOBSICHATH SBJICHUS C UCIOJNb30BAaHUEM (PHU3MUECKUX 3HAHUH U
Hay4HbIX JI0KA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUNA O PoiM (DU3UKHU Uil Pa3BUTUS JAPYTUX ECTECTBEHHBIX HAayYK,
TEXHUKU U TEXHOJIOTHIA.

JlocTikeHne 3THX Leield 00ecreunBaeTcsl pelieHHeM CISAYIONINX 3a/1a4 B MPOLECCe N3YUYEeHUs
Kypca (pU3MKU Ha YPOBHE CPEeIHEro O0IIero 0Opa3oBaHuUs:

NpUOOpEeTEeHUE CUCTEMbI 3HaHUN 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX,
BKIIIOYAass MEXaHHKY, MOJIEKYJIAPHYIO (HU3UKYy, OSJICKTPOJAWHAMHKY, KBAHTOBYIO (HU3UKY U
AIIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHe YMEHHIl TPUMEHATH TEOPETUYECKHE 3HAHUSA JUIsl OOBSCHEHHS (U3MUECKUX
ABJICHUI B IPUPOJE U ISl IPUHATHUS IPAKTUYECKUX PEIICHUN B IOBCEIHEBHON XKU3HU;
OCBOCHHE CIIOCOOOB PEIICHUs PA3IMYHBIX 3371a4 C SIBHO 33JJaHHOIN (U3MUECKON MOJIENbI0, 3a/1a4,
MOJPa3yMEBAIOIINX CaMOCTOSITEIIbHOE CO3/IaHMe (PU3MUECKOW MOJENH, aJCKBAaTHON YCIOBHUSM
3a/1auu;

NOHMMaHWe (UBUYECKUX OCHOB U MPUHIUIOB JACHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJOTMYECKHUX IPOLIECCOB, MX BIUSHUS HA OKPYIKAIOLIYIO CPEAY;

OBJIAJICHUE METOJAMU CaMOCTOSITEJIbHOTO IUIAHUPOBAHUA M TMPOBEACHUA  (PU3HMUECKHUX
SKCIIEPUMEHTOB, aHalu3a U UWHTEpIpeTanuu WHOOPMALUK, ONPEAETCHUS JIOCTOBEPHOCTH
IIOJIy4YE€HHOT'O pe3yJIbTara;

CO3/IaHME YCJIOBUWA JUIA PA3BUTUS YMEHUM MPOEKTHO-UCCIEAO0BATEIbCKOM, TBOPYECKOM
JeSITEIbHOCTH.

Ha usyuenue ¢uzuku (6a30BbIi ypOBEHb) HAa YPOBHE CpeAHEro 001Iero oopa3oBaHusi OTBOAUTCS
136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B Henemo), B 11 kmacce — 68 dacoB (2 daca B
HEJIEIIO).

[Ipennaraemelii B mporpamme no (u3uKe INepeueHb J1a00paTOPHBIX W IMPaKTUYECKUX padoT
SBIISICTCS PEKOMEHIOBAaHHBIM, YUYHMTEJb JejaeT BbIOOp MpoBeAeHUs 1a0opaTOpHBIX paldoT U
OTIBITOB C YYETOM MHIMBUAYAIBHBIX OCOOCHHOCTEH 00yUarOmIMXCsl.



COJEPXAHUE OBYUYEHU A

11 KJTACC

Paznen 4. Dnexrpoaunamuka

Tema 3. MarautHoe nose. DJIeKTpOMarHuTHasi UH Ty KIS

ITocTostHHBIE MarHuThHl. B3anMozeiicTBUE NOCTOSAHHBIX MarHUTOB. MarnutHoe mose. Bekrtop
MarHUTHOM WHAYKUMH. [IpUHIMI Cynepno3MuMy MarHUTHBIX mMoJie. JIMHMM MarHuTHOMN
uHaykuud. KapTtuna auHui MarHUTHOM MHTYKIKHU MOJISI TOCTOSIHHBIX MArHUTOB.

MarnuTtHOe 10Jie MPOBOIHUKA ¢ TOKOM. KapTuHa TMHUN WHIYKIIMA MarHUTHOTO TIOJISI ITTMHHOTO
NpsIMOTO TMPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKH € TOKOM. OIBIT
Opcrena. BzaumoelicTBie NpoBOAHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb ¥ HallpaBJICHHE.

Cuia Jlopenna, e€ MOayJib U HampaBieHHE. [[BIKeHHE 3apsKEHHOW YacTHUIBI B OJTHOPOJIHOM
MarHuTHOM noJje. Pabora cunbl Jlopenna.

SIBneHune  3neKTpOMarHUTHOM  MHAyKUWU. [lOTOK  BeKTOpa  MarHUTHOM  MHAYKIUU.
DIEKTPOABMKYIIAS CUJIA MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHoM unaykuuu dapazes.

BuxpeBoe »snexTpuyeckoe mosie. OJEKTPOABMKYINAs CHJIA HHAYKIMH B IPOBOJIHUKE,
JBHUKYIIEMCS IOCTYIIATEIbHO B OJIHOPOJIHOM MarHMTHOM I10JI€.

IIpaBumno Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOMHIYKIIMH. DJIEKTPOIBIKYIIIAS CHJIa CAMOMHTYKITUU.

DHeprusi MarHuTHOTO TIOJISI KATYIIKH C TOKOM.

DIIEKTPOMarHuTHOE TOJIE.

TexHuueckue  ycTpoWCTBa UM MPAKTHUUYECKOE MPHUMEHEHHWE: IOCTOSIHHbIE  MarHuThl,
AJIEKTPOMATHUTHI, JIEKTPOJABUTATEIb, YCKOPHUTEIN HIEMEHTAPHBIX YaCTHUIl, HHIYKIIMOHHAS M1€Yb.
JemMoHcTpanyuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3anMopeicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIia Ha HOHBI JIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITHH.

ITpaBuio Jlenna.

3aBUCUMOCTBD AJIEKTPOJBIKYIIEH CHIIBI MHAYKIIUU OT CKOPOCTH U3MEHEHUSI MATHUTHOTO MOTOKA.
SIBneHre caMOMHIYKIUU.

YyeHnueckuil SKCIIepUMEHT, J1abopaTOpHbIe PabOThI

N3yuenre MarHuTHOTO TIOJISI KATYIITKH C TOKOM.

HccnenoBanue 1eicTBUSI NOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.

WccnenoBanue siBJICHUS AIEKTPOMATHUTHON UHAYKIUU.

Pasznen 5. Konebauus 1 BOJIHEI

Tema 1. MexaHuyeckue u 3JIEKTPOMAarHUTHbIE KOJIeOaHus

Konebarenbnas cucrema. CBOOOAHBIE MeXaHWUECKHUE KoleOaHus. ['apMoOHUYecKue KojaeOaHusl.
[Tepuon, wacrora, ammautyna U (aza xoneOanuid. [IpyxuHHBIH MasTHUK. MaTemMaTHYECKU



MasiTHUK. YpaBHEHHE rapMOHHUYECKUX Kojebanui. [IpeBpaiiienue sHepruu nNpu rapMOHUYECKUX
KOJIeOaHUSX.

Konebarenbupiit  koHTYp. CBOOOJHBIE OSJICKTPOMArHUTHBIE KOJNEOAHHWS B  HJICATHHOM
KOoJe0aTeIbHOM KOHType. AHAJOTusl MEXKIYy MEXaHWYECKUMU U DIIEKTPOMArHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPrUU B UICATBLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBiaeHne o 3aTyxaroIUX KojleOaHHWSX. BBIHYX/JIEHHbIE MEXaHMUYECKHE KOJICOaHMS.
Pe3onanc. BriHyk/1eHHBIE 2JIEKTPOMArHUTHbIE KOJIeOaHusl.

Ilepemennbii TOk. CHUHYCOMJAIBHBIA IEPEMEHHBIM TOK. MOIIHOCTH IEPEMEHHOTO TOKa.
AMITITUTYTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSYKEHUSI.

Tpancopmarop. IlpomsBomcTBo, mepemadya W MOTPeOJICHHUE DIIEKTPUUYECKOW SHEPTHH.
OKOJIOTMYECKHME PUCKH TPU MNPOU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosib3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHu4eckue ycTpoMCTBa M IIPAKTHUYECKOE IPUMEHEHUWE: JIEKTPUYECKHM 3BOHOK, I'€HEepaTop
IIEPEMEHHOT0 TOKA, IMHUU AJIEKTponepeay.

JlemoHcTpanuu

HccnenoBanue mapamMeTpoB KoyieOaTeNbHON CHCTeMbl (NPYKUHHBIM WM MaTeMaTUYeCKUN
MasITHUK).

HabGmronenue 3aryxaromux KojaeOanuid.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJIEOaHHI.

Habmtoenue pesonanca.

CB0OOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcuuorpamMMsl (3aBUCUMOCTH CHJIBI TOKA U HAPSKEHUS! OT BPEMEHU ) AJIs1 AIEKTPOMArHUTHBIX
Kosie0aHui.

Pe3oHanc mnpu nocinenoBaTENbHOM COEIUHEHUM PpE3UCTOpPAa, KaTyIIKH HMHIAYKTMBHOCTH U
KOHJIEHCATOopa.

Monenb TMHUY 37IEKTPoIIepeiadH.

VY4eHn4eckuil HKCIIepUMEHT, J1TabopaTOpHbIE pabOThI

HccnenoBanue 3aBUCUMOCTH MEpHOJa MajblXx KOJIEOAHUH Ipy3a Ha HUTH OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanune nepeMEHHOIO TOKa B IIENH U3 IOCJIEI0BAaTENIbHO COEAMHEHHBIX KOHJAEHCATOpa,
KaTyIIKH U PE3UCTOpA.

Tema 2. MexaHn4ecKHe U 2JIEKTPOMArHUTHBIE BOJIHBI

Mexannyeckue BOJIHBI, ycloBUSl pacripocTpaHeHus. [lepuon. CkopocTh pacnpocTpaHEeHUs U
JuMHa BosiHbl. [lomepeunble M mpojoiibHbIE BOJMHBL.  WHTepdepeHuus u  nudpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHbIE BOJIHBI. YCIOBUS HW3IyYEHUS JJIEKTPOMAarHWTHBIX BOJH. B3anmuas
opueHtanus BekTopoB E, B, V B anexrpomarHutHON BOjHE. CBOWCTBA 3JIE€KTPOMArHUTHBIX
BOJIH: OTpa)KCHHE, IMpeJIoMJIeHHe, moysipu3anus, audpakuusd, uHrepdepenuns. CKopocTh
AJIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpoOMarHUTHBIX BOJIH. [I[puMeHeHre 3eKTPOMarHuTHHIX BOJIH B TEXHUKE U OBITY.
[IpuHIMIIBI paInoCBA3M U TeeBUACHU. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaoLIeH cpeibl.



TexHudeckue yCTpPOWCTBA M NPAKTUYECKOE IPUMEHEHHE: MY3bIKAJIbHBIE WHCTPYMEHTHI,
yJIbTpa3ByKOBasi JUArHOCTHKA B TEXHUKE U MEAMIMHE, pajaap, paguONpUEMHUK, TEIEBU30D,
aHTeHHa, tenedon, CBYU-neup.

JemoHcTpanuu

O06pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

Habumronenne otpaxkeHus U IPEIOMIIEHUS MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHuny u AMPpakiud MEXaHMYECKUX BOJIH.

3BYKOBOI1 pe30HaHC.

HaGmroienne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYIOW U 9aCTOTON KOJICOaHMIA.
HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJH: OTPa)KEHUE, MPEIOMIIEHME, MOJIspU3aLus,
nudpakiys, HHTEpPEpeHIIHS.

Tewma 3. Onrtuka

I'eomeTpuueckas ontuka. [IpsMonuHeiiHOE pacnpoCTpaHEHUE CBETA B OJHOPOJHOM cpene. Jyu
cBera. ToueuHbIli HICTOYHHK CBETA.

OTtpaxxeHue cBeta. 3aKOHbBI OTpaskeHus cBeta. [locTpoenue n3o0pakeHuit B IIIOCKOM 3epKalie.
[Ipenomnenue cBera. 3aKOHBI MpETOMIICHUSI cBeTa. AOCONIOTHBIN IMOKa3aTeiab MPETOMIICHUS.
[TonnHoe BHyTpeHHEee oTpakeHue. [IpenenbHblil yroi MoaIHOro BHYTPEHHEr0 OTPaKEeHUS.
Hucnepcus ceeta. CiioxkHbIl cocTaB 0enoro cera. L{ser.

Cobuparomue U paccenBaroniye JTuH3bl. ToHKas nuH3a. DOKYCHOE PacCTOSIHHE W ONTHUYECKas
cuiia TOHKOW JmH3bL. [locTpoeHue M300pakeHuil B COOMpAIOMIMX W PACCEMBAIOIIMX JIMH3aX.
dopMysa TOHKOM JIMH3BL. Y BETUYEHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBast ontuka. MHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. YCIOBUS HAOMIOACHUA
MaKCMMYMOB 1 MUHUMYMOB B UHTeP(HEPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HCTOYHUKOB.

Hudpaxnus ceera. [udpaxuuonHas pemérka. YcinoBue HaOMIOAEHMS TVIABHBIX MaKCUMYMOB
IpY NaleHU MOHOXPOMATHUYECKOTO CBETA Ha TU(DPAKIIMOHHYIO PELIETKY .

[Tonsspu3zanus ceera.

TexHuueckue ycTpoWcTBa W MpPaKTUYECKOE MPUMEHEHHEe: OuKH, Jymna, QoToanmnapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPaKIHOHHAS
peIéTKa, NOIApPOonL.

JeMoHcTpauuu

[TpstmonuHetHOE paclipocTpaHeHHe, OTpakeHUe U nperoMieHue ceera. OnTruueckue mpruOopsl.
[TonHOE BHYTpeHHEE OTpakeHHe. MoJiesib CBETOBO/Ia.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Mopnenn MUKpOCKOIa, TEIECKOTIA.

Hab6nronenue naTepdepeHIinm creTa.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosrydyeHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TomyueHue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHONW PEIIETKH.

Habmroienue nosisipuzanuu cBera.

Y4eHn4ecKkuil HKCIIEpUMEHT, TabopaTOpHbIE pabOThHI

N3mepenue nokasaresns IpeaoMIIeHHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHUI B JIMH3aX.



HabGnronenue aucnepcun cBera.

Pa3znen 6. OcHOBBI cieIMATIBHON TEOPUN OTHOCUTEIBHOCTH

['paHubl TPUMEHMMOCTH KJaccMueckod MexaHukH. IlocTynarel cneunmanbHOM —Teopuu
OTHOCHUTEJIBHOCTU: HMHBAPHMAHTHOCTb MOJYJsl CKOPOCTH CB€Ta B BakKyyMe, [PHHLHUII
OTHOCHUTEJIBHOCTH DHWHIITENHA.

OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEIEHUE BPEMEHU U COKPAILIEHUE JITUHBI.

OHeprusi U UMILYJIbC PEIATUBUCTCKOM YaCTUIIBI.

CBsI3b MaccChl C 3HEPrUel U UMITYJIbCOM PEISITUBUCTCKON YaCTHUIIbl. DHEPrus MOKOSI.

Paznen 7. KBanToBas ¢pusnka

Tema 1. DieMeHTBI KBAaHTOBOU ONTHUKHU

®oronsl. Popmyna [lnanka cBsizu sHepruu (OTOHA € €ro 4YacTOTOW. DHEpPrus U HMITYJIbC
¢doToHa.

OtkpeitTre u uccnenoBanue (oroddpdexra. OnbiTel A. I'. CromneroBa. 3akoHbl hoTOdIPPEKTA.
Ypasuenue Diinimreitna s porosddexra. «Kpacnas rpanuna» goroaddexra.

JaBnenue cera. Onbitel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBHUE CBETA.

TexHuueckue YCTpOWCTBA W NPAKTUYECKOE NpUMEHEeHHe: (OTOAIEMEHT, (OTONATIHUK,
coJHe4Has OaTapesi, CBETOIUO/I.

JlemMoHCcTpanmun

®doTor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

Cseroguog.

Conneunas Oatapes.

Tewma 2. CTpoenue aToma

Mogens aroma Tomcona. Onwitel Pezepdopaa no paccesauto o -gactuil. [lnanerapnas Mojaens
atoma. [loctynarel bopa. M3nyuenue u norsiomieHue (GOTOHOB MPH MEPEXOJe aTomMa C OJHOTO
YPOBHS HEpruu Ha Apyroi. Bunsl cnektpoB. CrieKTp ypOBHEH 3HEPIHHM aTOMa BOAOPOA.
BonnoBsle cBolicTBa yactull. Bosusl ne bpoiinsa. KopnyckynsipHO-BOJTHOBOM Ayaliu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyUeHHE.

TexHUYecKue yCTPOMCTBA M MPAKTUUECKOE TPUMEHEHHUE: CIIEKTPAIbHBIN aHalu3 (CIIEKTPOCKOIT),
Ja3ep, KBAaHTOBBIA KOMITBIOTED.

JeMoHCcTpanyu

Mopenb oneiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmronenne nuHeWYaThIX CIIEKTPOB U3ITYUCHHUS.

Jlazep.

YyeHuueckuil SKCIIEpUMEHT, J1abopaTOpHbIE pabOThI

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. AToMHOE SApO

OKCIIEPUMEHTHI, JTOKa3bIBAIOIIUE CIIOKHOCTh CTpoeHUs dAnpa. OTKpheITHE paJuOAKTUBHOCTH.
OnbiTer Pe3epdopaa mo onpeneneHuio cocTaBa pauoakKTHBHOTO u3aydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3y4deHus. BiusHue paInoakTUBHOCTH HA JKUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. Hykmonnas monens saapa I'elizenGepra—lBanenko. 3apsin
saapa. MaccoBoe unciio sapa. M30Tomsl.



Anbda-pacniaz. DJIEKTPOHHBIM M TO3UTPOHHBIM Oera-pacmaa. [amMmma-uziydeHue. 3akoH
paZoaKTUBHOIO pacnaja.

DHeprus CBSA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u cCUHTE3 SAED.

Snepubiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOIeMbl M NMEPCIEKTHBBI SAECPHOM IHEPTETHKH.
OKOJIOTUYECKHUE ACTIEKTHI SIIEPHON SHEPTEeTHKU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTtop1 HaOJIIOIEHUS U PETHCTPAIH SJIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTallbHbIe B3auMOJIeHCTBUS. EMuHCTBO (pru3nueckoil KapTHHBI MUpA.

TexHuyeckue yCTpOHCTBa M IPAKTUYECKOE IIPUMEHEHHUE: J03UMETp, Kamepa BuibcoHa,
AJIEPHBIN peaKkTop, aTOMHast boMOa.

JlemoHcTpanuu

Cu€TunK HOHU3UPYIOLINX YACTHUII.

Y4eHn4ecKkuid IKCIIEPUMEHT, TabopaTOpHbIE pabOTHI

HccnenoBanue TpeKoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

Paznen 8. DneMeHTH! aCTPOHOMHUU U aCTPOPU3IUKU

Ortansl pa3BUTHs acTpoHOMUHU. [IpuKiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUEHUE aCTPOHOMHUH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABHXKEHUE.

Conneunas cucrema.

Connue. ConHeyHas akTUBHOCTb. Mcrounuk sHeprun CosHna u 3BE37. 3BE3/bI, UX OCHOBHBIE
XapakTepUCTUKU. JluarpaMMa «CHEKTpPaldbHBIM KJIacC — CBETUMOCTB». 3BE3JBI TJIABHOU
MOCNIEI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» JUIsl  3BE31  IJIaBHOU
NoCJe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. CoOBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXKAECHNUN U 3Botonuu CoslHLA U 3BE311. DTambl KU3HU 3BE3L.

Mneunsiii [lyts — nama 'anaktuka. [lonoxkenue u nBmwxkenue Comnnna B [Namaktuke. Tumb
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacummpenune Beenennoil. 3akon Xa66ma. Paz6eranue ranaktuk. Teopus bossmoro
B3pbIBA. PEIIMKTOBOE U3IIyYeHHE.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

VYyennueckne HaOIIO1CHUS

Habmionenuss HeBOOPY)KEHHBIM TJIa30M C HCIOJIBb30BAHUEM KOMIBIOTEPHBIX NMPHIOKEHUH IS
oTnpesieNieHus] MOJIOKEHNUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro noiaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon JlyHsl, miaaner, Miaeunoro IlyTtu.

Ob6o0611aro1iee MOBTOPeHNE

Ponp gu3uku u acTpOHOMHUU B DKOHOMHYECKOM, TEXHOJOTHUYECKOU, COIMATIbHON M ATUYECKON
cdepax AesTeNTbHOCTH YeIOBeKa, POJb U MECTO (PU3UKU U aCTPOHOMHH B COBPEMEHHOW Hay4YHOMN
KapTUHE MHpa, posib (U3UUECKOH TeopruH B (OPMHUPOBAHUU IPEJCTABICHUH O (hU3NUYECKOMH
KapTHHE MHpa, MECTO (hPU3MUYECKON KapTUHBI MUpPa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX IPEJICTABICHUN O IPUPOAE.

MexnpenMeTHbIE CBI3U

N3yuenne kypca ¢usuku OazoBoro ypoBHsS B 11 kiacce ocymiecTBisieTcss ¢ Yy4ETom
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3¢H C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.



MesKnpeAMETHBIC MOHATHUS, CBS3aHHBIC C M3yYCHHEM METOJOB HAYYHOI'O IMO3HAHUS: SBJICHHE,
HAY4YHBIA (akT, THMOTE3a, (PU3MUeCKas BEIIMYMHA, 3aKOH, TCOPHs, HAOIIOeHUE, YKCIICPUMEHT,
MOJICTTPOBAHUE, MOJICIh, H3MEPEHHUE.

Matematuka: peleHue CHCTeMbl YPaBHEHUH, TPUTOHOMETPHYECKHE (YHKIIUU: CHHYC, KOCHHYC,
TAQHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKICCTBO, BEKTOPHI M UX MPOCKIIMH Ha
OCH KOODJIMHAT, CIIO)KEHHWE BEKTOPOB, MPOU3BOAHBIC JJIEMEHTAPHBIX (DYHKIHNA, TPHU3HAKU
o100usI TPEYTOJILHUKOB, OMPEICIICHHUE TUIOMIAIN TUIOCKUX GUTyp U 00bEMa Ted.

buonorus: 3MeKTpUYeCKUe SBICHUS B JKMBOW MPUPOJIE, KOJcOaTeIbHBIC IBHMIKCHHUS B JKHBOU
MIPHUPOJIC, ONITUYCCKHUE SIBIICHUS B XKUBOH MPUPOJIC, ACHCTBHE PaIallii Ha KUBBIC OPraHU3MBbI.
XUMHUS: CTPOCHHUE aTOMOB U MOJICKYJI, KPHCTAJUIMYECKasi CTPYKTypa TBEPABIX TEJ, MEXaHU3MBbI
00pa30BaHMs KPUCTAJUIMYECKON PEIIETKH, CHEKTPAJIbHBIN aHaIH3.

['eorpadus: MarHuTHbBIE MONIOCa 3€MJIHM, 3aJ€KU MArHUTHBIX pPyd, (GOTOChEMKA 3EMHOMN
MOBEPXHOCTH, MPEJACKA3aHNE 3eMJICTPACCHUM.

TexHOJNIOTHS: JWMHHH DIIEKTPOIIepead, TCHEepaTop IEPEMEHHOTO TOKa, 3JIEKTPOJBUTATEIb,
WHAYKIIMOHHAS TI€4Yb, pajap, pPaJuoNpuUEMHUK, TEJIEBH30p, aHTeHHa, TenedoH, CBY-meus,
IIPOSKIIMOHHBIN amapat, BOJOKOHHAs ONTHKA, COJIHEYHAs OaTapes.



IINTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 ®U3UKE HA YPOBHE
CPEJIHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHoro mnpeamera «®Du3uka» Ha ypoOBHE CpeAHEro oOlero oOpa3oBaHUS
(6a30BBIil YPOBEHB) JOKHO 00ECTICYUTH JOCTIKCHUE CIICIYIONINX TMIHOCTHBIX, METAIIPEIMETHBIX
U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHLIE PE3VYJIbTATBI

JIMuHOCTHBIE pe3yNbTaThl OCBOEHHUS YydeOHoro mnpeamera «®Pu3uKa» TODKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCS PYKOBOACTBOBAThCA C(HOPMHUPOBAHHOW BHYTpEHHEU
MO3UIHEH JINYHOCTH, CHCTEMON IIEHHOCTHBIX OPHEHTAIIMiA, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOLIUX TPAJUIMOHHBIM LIEHHOCTSIM POCCUIHCKOr0 OOIECTBA, PAaCIIUPEHUE KU3HEHHOTO
OIbITa U ONBITA JCSITEIBHOCTH B IPOLIECCE PEATU3allii OCHOBHBIX HAIpPaBJICHUI BOCIIHUTATEIBHON
JESITEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpax1aHCKOro BOCIIMTAHHUSA:

COPMHPOBAHHOCTh ~ TPAXKAAHCKOM  MO3MIHMM  OOydaromerocs Kak aKTUBHOTO |
OTBETCTBEHHOI'0 YWJIEHa POCCUICKOIro 00I1ECTBa;

IPUHATHE TPAJULUOHHBIX OOILIEYETOBEYECKUX TYMAHUCTHUECKUX U JEMOKPATHYECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JCSTEIbHOCTh B HWHTEpPECaX Tpa)KIaHCKOro OOIIecTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30oBaTeIbHON OpraHu3aluu;

yMEHHUE B3aUMOJEHCTBOBATh C COLIMATIBHBIMU HHCTUTYTaMHU B COOTBETCTBHH € UX (GYHKLIHIMHU
1 Ha3HAUYECHUEM;

TOTOBHOCTh K T'YMaHUTapHON M BOJIOHTEPCKOM NESATENbHOCTH;

2) NaTpMOTUYECKOT0 BOCIIUTAHUS:

c(OPMHPOBAHHOCTb POCCUHCKOM Ipax1aHCKOW UAEHTHYHOCTH, aTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUICKUX YUEHBIX
B 00y1acT (PU3UKHU M TEXHUKH;

3) 1yXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOI0 MIOBEACHUS;

CIOCOOHOCTH OLIEHHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHMs], OPUEHTUPYSICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEIbHOCTH YYEHOTO;

OCO3HAaHME JIMYHOTO BKJIAJa B MOCTPOEHHE YCTOMUUBOTO OYIyIIEro;

4) 5CTETUYECKOr0 BOCTIUTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKJIIOYas 3CTETUKY HAy4YHOIO TBOPYECTBA, MPUCYILETO
¢bu3nueckoil Hayke;

5) TpyZ0BOTO BOCIIMTAHUS:

MHTEpEC K pa3InyHbIM chepaM mpodeccHOHaTBHON AEATEIbHOCTH, B TOM YHCIIE CBS3aHHBIM C
¢bu3uKOW ¥ TEXHUKOH, yMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymed mnpodeccun u
peann30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJIAHBI;

TOTOBHOCTb M CHOCOOHOCTh K OOpa30BaHHIO W caM00Opa30BaHUIO B oOjacTu (pU3MKM Ha
MPOTS)KEHUU BCEH JKU3HH;

6) 3KOJOrMYECKOr0 BOCIIUTAHMS:



C(OPMHPOBAHHOCTh  JKOJIOTUYECKOH KYJIBTYphl, OCO3HAaHHE TJIOOAIBHOTO XapakTepa
HKOJIOTUYECKUX MPOoOIIieMm;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JICUCTBUI B OKPYKAIOLIEH CPEAE HA OCHOBE 3HAHMS LIEJIEH
YCTOHYMBOTO Pa3BUTHSI YEIIOBEUECTBA;

pacuIpeHue OIbITa IeITEILHOCTH YKOJIOTHUECKOW HAIPABICHHOCTH Ha OCHOBE MMEIOIIHXCS
3HaHWil 10 (pusuke;

7) LEHHOCTH HAYYHOT'O MO3HAHMUSL:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS
(bu3nvecKoil HayKHu;

OCO3HAHME LIEHHOCTH HAyYHOHW NEATENIbHOCTH, TOTOBHOCTh B IpoOLECCe M3Y4YeHHUs (PU3MKH
OCYIIECTBIISTH MPOEKTHYIO U UCCIIEIOBATEIbCKYIO I TEIbHOCTh HHANBUIYAIBHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3VJIbTATbI

[To3naBaTenbHBIE YHUBEPCAIbHBIE YdeOHbIE TEHCTBUS
ba3zoBeie mornueckue AeMCTBUS:

CaMOCTOSITENTbHO (POPMYJIMPOBATH M aKTYaJIM3HpPOBAaTh TPOOIEeMy, paccMarpuBarh €€
BCECTOPOHHE;

OTIpECTIATH LENU AesITeIbHOCTH, 3a]]aBaTh MapaMeTPhbl U KPUTEPUH UX TOCTHXKEHUS;

BBISIBJISTH 3aKOHOMEPHOCTH M IPOTHBOPEUHS B PACCMATPUBAEMBIX (PU3NUYCCKUX SBIICHUSX;

pa3pabarbiBaTh IUIaH PEHICHHS MPOOJIEMBI C YIETOM aHAN3a UMEIONIUXCS MaTepUATbHBIX H
HEMAaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTh, OIIEHMBAaTh COOTBETCTBHE pE3YyJbTATOB LIEISAM,
OIICHUBATh PUCKHU MOCJIEICTBHUI NEITEIbHOCTH;

KOOPJAMHHUPOBATh U BBIMOJHATH PabOTy B YCIOBHSIX pPEAIbHOT0, BHUPTYyaJIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIEeM.

basoBble nccnenoBareabCcKue AeUCTBUS:

BJIQJIETh HAYYHOW TEPMHMHOJOTHEH, KIFOUEBBIMU TMOHATUAMH U METOJaMH (PU3MUECKOU
HaYyKWU;

BIIa/IETh HABBIKAMHU Y4eOHO-HCCIEAOBATEIbCKOM W TPOEKTHOM NEeATENbHOCTH B 00JacTH
(bu3uKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY IOMCKY METOJOB pPEIICHHUs 3a7ad
(hU3UIECKOTO CONIep KaHusl, TPUMEHEHHUIO PA3IMIHBIX METO/IOB IMO3HAHUS;

BJIQJIETh BHUJIAaMU JIEATEIBHOCTH MO TOJYYEHHUIO HOBOTO 3HAHUS, €r0 HWHTEPIpPETalUU,
MpeoOpa30BaHUIO U MPUMEHEHUIO B PAa3NIUYHBIX YUEOHBIX CHTYAIUsSX, B TOM YUCIE MPH CO3/IaHUU
Y4eOHBIX TIPOEKTOB B 001aCTH (PU3HUKH;

BBISIBIIATh PUIMHHO-CIIEJCTBEHHBIE CBSI3M W aKTyaIM3UPOBATh 3aJ]a4y, BBIIBUTATh THIIOTE3Y
e€ pelleHts], HaXOJUTh apryMEHTHI JJI I0Ka3aTeIbCTBA CBOMX YTBEPKJICHUM, 3a1aBaTh apaMeTphbl
Y KPUTEPUU PEILICHHUS;

aHAIM3UPOBATh MOJYUYEHHBIE B XOJE PEIICHUS 3a/aud pe3yJbTaThl, KPUTUYECKU OLICHUBATh
UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTHh U (HOPMYIHPOBATh COOCTBEHHBIE 3a/1a4yll B 00pa30BaTEIbHON JESITEIbHOCTH, B TOM
qHClie TIPU U3YYCHUU (DU3HKHY;

JlaBaTh OLEHKY HOBBIM CHUTYAIUsIM, OIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MEPEHOCUTD 3HAHUSA MO (PU3MKE B IPAKTHUUECKYIO 001aCTh KUZHEACATEIbHOCTH;



YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEJIMETHBIX 001aCTeH;

BBIIBUTATh HOBBIE UJICH, TIPEJIaraTh OPUTHHAIBHBIE IOAXObI ¥ PEIICHHUS;

CTaBUTH MPOOIEMBI U 33a49H, IOIYCKAIOIINE ATbTCPHATHBHBIC PEIICHUS.

Pabota ¢ nuadopmanmeii:

BJIQJICTh HAaBBIKAMHU TOJY4YCHUsT WH(POpMAIMH (PHU3UUECKOTO COJACPKAHUS M3 HCTOYHHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIBHO OCYHIECTBIIATH TIOMCK, aHAIW3, CHUCTEMATH3AIUI0 U
WHTEPIPETAINIO HHPOPMAIINH PA3TMIHBIX BUJOB U (DOPM MPEICTABICHHUS;

OLICHUBATh JJOCTOBEPHOCTHh MH(OPMAIIHH;

UCIIOJIB30BaTh CPEACTBA MHPOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHKATHBHBIX W OPTraHHM3AIMOHHBIX 3a7ad C COONOJeHUEM TpeboBaHUM
OPrOHOMUKH, TEXHUKUA O€30MacCHOCTH, TUTHEHBI, PEeCypcoCOEepeKeHHsI, MPABOBBIX M ATHUYCCKHX
HOPM, HOpM HH(DOPMAITMOHHOW 0E€30IIaCHOCTH;

CO3JIaBaTh TEKCThI (PU3UYECKOTO COJICPIKAHMS B PA3JIMYHBIX PopMaTax ¢ y4ETOM Ha3HAYCHHS
nHpOpMaMM W TICJIEBOM ayJAWTOPHH, BBEIOMpas ONTUMAIBHYIO (OpPMY TIPEIACTaBICHUS U
BH3YaJIM3aIiu.

KoMMyHHKaTHBHBIE YHUBEpPCATbHBIC YUECOHbBIE 1EHCTBUSA:

OCYIIECTBISATH OOIICHHE HA YpOKaX (DU3UKU M BO BHEYPOUHOH JEATEIbHOCTH;

pacmo3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CHTYAI[Mi U CMSATYATh KOH(IUKTHL;

Pa3BEPHYTO M JIOTUYHO U3JIAraTh CBOIO TOUYKY 3PEHUS C UCMOJBb30BAHUEM SI3BIKOBBIX CPEJICTB;

MMOHUMATh U UCHOJIH30BaTh MPEUMYIIIECTBA KOMAHIHON U UHIUBUAYaIbHON pabOTHI;

BBIOMpATh TEMaTUKy M METOJbl COBMECTHBIX ACUCTBUN C Yy4ETOM OOIIUX WHTEPECOB H
BO3MOKHOCTEH KaXKA0I0 YWieHAa KOJICKTHBA;

MPUHUMATh L€ COBMECTHOU AEATEIbHOCTH, OPTaHU30BbIBATh U KOOPAUHUPOBATH JECHCTBUSA
o €€ JOCTHMKEHUIO: COCTaBJLITh IUIAH JEWCTBUM, pacHpenensaTb pOJM C Y4YETOM MHEHUU
Y4aCTHUKOB, O0CYXKIaTh Pe3yJbTaThl COBMECTHON PabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KAKIOTO YYACTHHUKA KOMaH/bI B OOIIUI pe3ysbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE MPOEKThI, OLIEHUBATh HJIEW C MO3ULUUU HOBHU3HBI, OPUTHMHAIBHOCTH,
MPaKTUYECKOW 3HAUMMOCTH;

OCYILIECTBJISATh TO3UTUBHOE CTPATETHUECKOE MOBEACHUE B PA3JIMUYHBIX CUTYAIUAX, POSBISATH
TBOPYECTBO U BOOOpAKEHUE, OBITh MHUIIHATHBHBIM.

PerynaruBHble yHUBEpCalIbHbIE YUeOHbBIE TEHCTBUS
Camoopranu3anusi:
CaMOCTOSITENIbHO OCYIIECTBJISATh MO3HABATEIbHYIO JESITEIbHOCTh B 005acTH (U3UKH U
aCTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEIIEHHUs pacuy€THBIX M KaueCTBEHHBIX 3a/ad, IUIaH
BBITIOJTHEHUSI  MPAKTUYeCKoW padoThl € y4E€TOM HMEIOLIUMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTEHUH;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMK1 y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATNOUTEHHIA;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;



Croco0CTBOBAaTh (DOPMHUPOBAHHUIO U TPOSBICHUIO APYIUIIMN B 00J1aCTH (PU3KUKH, TTOCTOSTHHO

MOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYpHBIH YPOBEHD.
CaMOKOHTpPOJIb, YMOLIMOHAIIbHBIM HHTEIJIEKT:

JaBaTh OILIGHKY HOBBIM CHTYallUsIM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCThb, OLICHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh HABBIKAMH MO3HABATEIbHON pe(ICKCHH KaK OCO3HAHUS COBEPIIAEMBIX NEHCTBUN U
MBICIIUTENBHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

UCIOJIb30BaTh MPUEMBI peIeKCUU TS OLIEHKH CUTYallud, BEIOOpa BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEUICHUS 110 UX CHUKCHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPUHUMATD ce0s, TOHUMAst CBOM HEJOCTATKU U JIOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAINU3E PE3yIbTaTOB JAEATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B mpouecce mocTHKeHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI 1O (U3UKE IS
YPOBHSI CpefHero oOmiero oOpa3oBaHUs y OOYYalOIIMXCS COBEPIICHCTBYETCS 3MOILMOHAIBHBIN
MHTEJUIEKT, Mpenoaaraiomui chopMUpOBaHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CIIOCOOHOCTh MOHUMATh CBOE IMOLIMOHAIBHOE COCTOSHUE,
BUJICTh HAMPABJICHUS Pa3BUTHUS COOCTBEHHOI SMOIMOHATIBHON cepbl, ObITh YBEPEHHBIM B ce0e;

CaMOpPEryJIMPOBaHMsl, BKJIIOYAOLIET0 CAMOKOHTPOJb, YMEHHE NMPUHUMATh OTBETCTBEHHOCTh
3a CBO€ MOBEJIEHUE, CIOCOOHOCTh aJalTHUPOBATHCSI K SMOLMOHAIbHBIM U3MEHEHUSIM U MPOSIBIATH
rUOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIUM, BKJIOUAIOUIEH CTPEMIIEHME K JOCTHKEHHMIO LIEIM U YCIEXY,
ONTHMHU3M, HHUIIUATUBHOCTh, YMEHHUE JIEWCTBOBATH UCXO/SI U3 CBOUX BO3MOXHOCTEH;

SMIATHH, BKIJIIOYAIONIEH CHOCOOHOCTh MOHMMAaTh 3MOLMOHAIBHOE COCTOSIHUE JApYTUX,
YUUTBIBATh €TI0 IIPU OCYLECTBICHUU OOIIEHNUS, CIIOCOOHOCTh K COUYYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIMX CIIOCOOHOCTH BBICTPAWBaTh OTHOIIEHUS C APYTUMH
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3VJIBTATDI

K konmy oOyuenus B 11 kilacce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y 00YHAIOIINXCSI YMEHHI:

JI€MOHCTPHPOBAaTh Ha MpHUMEpax poJib U MecTo (PU3MKM B (POPMHUPOBAHUH COBPEMEHHOMH
HAay4YHOW KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHUKU U TEXHOJOTUMU, B IPAKTHYECKOU
NEeSITeIbHOCTH JIFOJIEH, LIETIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUPA;

YUYUTHIBATh TPAHUILIBI MPUMEHEHMS] HW3YYEHHBIX (U3MUECKUX MOJENeH: TOYEeUHBIH
JJIEKTPUYECKUN 3apsifl, JIyd CBETa, TOYCUHBIA UCTOYHUK CBETA, sIepHAst MOJEIb aTOMa, HYKJIOHHAs
MOJIeJIb AaTOMHOT'O Siipa MPH peleHn: (prU3nYecKux 3a1ad;

pacrio3HaBaTh (U3MUECKUE SBJICHUS (TPOLECCH) M OOBACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOAVHAMUKNA U KBAaHTOBOM (HM3UKHU: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHMYECKOE, MAarHUTHOE JEHUCTBUSA TOKA, B3aMMOACHCTBHE MAarHUTOB, JJICKTPOMAarHUTHAs
WHIYKLUHs, JEWCTBHE MAarHUTHOIO II0JA Ha IPOBOJHHMK C TOKOM U JBWXKYIUMWUCS 3apsfy,
3JIEKTPOMArHUTHBIE KOJIEOAHUSI M BOJIHBI, MPSIMOJIMHEHHOE PacHpOCTpaHEHUE CBETA, OTPaXKCHHUE,
npejaoMiIeHue, HuHTepdepeHuus, audpakuus U MONApU3alMs CcBeTa, AUCIEpPCUs CBETa,



dbotoanekrpuuecknii d3pdext (hoTodrddekT), cBeTOBOE NaBlICHHE, BOZHHKHOBEHHUE JIUHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAs! U UCKYCCTBEHHAsI PaIHOAKTUBHOCTB;

OINMCHIBATh M3YYCHHBIC CBOMCTBA BeIIECTBA (DIIEKTPUYECKHE, MarHUTHbBIC, OINTHYECKUE,
IEKTPUUECKYIO MPOBOAMMOCTh PA3IMUYHBIX CpPEA) U 3IEKTPOMArHUTHBIE SIBJIEHUS (IIPOLECCHI),
UCHONb3yd (U3NYECKUE BEIMUYUHBI: DJJEKTPUYECKUH 3apsal], CHJIA TOKa, 3JIEKTPUUYECKOe
HaIpsDKEHUE, DJIEKTPUYECKOE CONPOTUBIIEHHUE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOJABUKYILAs cuia,
paboTa TOKa, MHAYKIMS MarHUTHOTO Moy, cwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTB
KaTyIIKH, HEPrusi 3JEKTPUYECKOrO0 M MArHUTHOIO IOJIEH, MEepHOA M dYacToTa KosieOaHui B
Kosie0aTeabHOM KOHTYpe, 3apsii M CUila TOKAa B IpOILlecce FapMOHMYECKUX 3JIEKTPOMAarHUTHBIX
KonebaHui, (OKyCHOE pacCTOSIHUE M ONTHYECKas CWiIa JIMH3BI, MpPH ONHUCAHUHM IPABUIBHO
TPAaKTOBaTh (PU3UUECKUI CMBICI HCIIOJIB3YEMbIX BEJIMUMH, UX 0003HAUYEHUS U €AUHUIIBI, YKA3bIBATh
(bopMyJIbl, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BETMUUHY C JPYTUMH BEIMUUHAMU;

OIMCHIBATh U3yUCHHbIC KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIIOb3YS (PU3NUECKUE BETUUYHHBI:
CKOpOCTH DJIEKTPOMArHUTHBIX BOJIH, JIJITMHA BOJIHBI M YacTOTAa CBETA, SHEPTUS M MMITYJILC (OTOHA,
MEpUOJT TIONypacmana, HEPTUs CBSI3M ATOMHBIX sJep, MPH OIMCAHWU TPABHIBHO TPAKTOBATH
¢bu3nyecKkuil CMbICI MCIIOJIb3YEMbIX BEJIMUYMH, UX 0003HAUEHUs U €IMHUIIbI, YKa3bIBaTh (HOPMYJIbI,
CBSI3bIBAIOIIME JAHHYIO (DU3MUYECKYIO BEJIMYMHY C JPYTMMH BEJIMYMHAMM, BBIYMCIATH 3HAUEHUE
(bu3n4ecKoil BEITMUUHBL;

aHATM3UPOBaTh (PU3UYECKHE MPOIECCHl M SBJICHUS, HCHOJIB3ySd (QHU3MUECKUE 3aKOHBI U
MPUHLIMIIBL: 3aKOH OMa, 3aKOHBI IIOCIIE0BAaTENbHOIO U NapalieIbHOTO0 COEAMHEHUS IPOBOIHUKOB,
3akoH Jxoyns—JleHuna, 3akoH 3JIEKTPOMAarHUTHOM WHAYKUUHM, 3aKOH IPSIMOJIMHEHHOIro
pacrpoCTpaHEHHsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEIOMIIEHUS CBETa, ypaBHEHHE
OliHmTeHa i poToaddexTa, 3aKk0OH COXpaHEHUS] SFHEPTUU, 3aKOH COXPAHEHUS MMITYJIbCa, 3aKOH
COXPAHEHUS EKTPUUYECKOTO 3aps/ia, 3aKOH COXpaHEHHUsI MacCOBOT0 YKcIa, ocTynarsl bopa, 3akoH
paZMOAaKTUBHOTO pacmajza, MHpU OSTOM pas3inyarh CJIOBECHYIO (OPMYJIHMPOBKY 3aKOHa, €ro
MaTeMaTHYeCKO€e BbIpaXKEHHE U YCIOBHS (I'paHMIIbl, 001aCTH) MPUMEHUMOCTH;

OTIPENIeNIATh HANPaBJICHUE BEKTOPa WHAYKIIMA MAarHUTHOTO TOJISt TPOBOIHUKA C TOKOM, CHIIBI
Awmnepa u cuisl JIopeHna;

CTPOUTH M OMMCHIBATh N300pakeHHE, CO3JaBaeMOe MJIOCKUM 3€pKaJloM, TOHKOH JIMH30M;

BBIMOJIHATE JKCHEPUMEHTHl 10 HCCIIEAOBAaHUIO (U3NYECKHX SBICHUH U MPOLECCOB C
WCTIOJIH30BAHUEM TIPSIMBIX M KOCBEHHBIX M3MEPEHHIA: TIPU 3TOM (OPMYITHPOBATEH MPOoOIIeMy/3a1aqy
U TUIOTE3y Y4eOHOro SKCIepuMEeHTa, coOMpaTh YCTaHOBKY M3 IMPEAJIOKEHHOro 000pYAOBaHUS,
MIPOBOJIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIATH NPSMbIE U KOCBEHHBIE U3MEPEHUs (PU3NUYECKUX BEJIMYMH, IIPU 3TOM BBHIOUPATh
ONITUMAITLHBIA CITOCOO M3MEPEHUs] W WCIIOJIb30BaTh W3BECTHBIE METOJBI OIEHKH ITOTPEITHOCTEH
U3MEPEHU;

HCCIIEIOBaTh 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH C HCIOJIb30BAHUEM IPSIMBIX M3MEPEHUIL:
IpU 3TOM KOHCTPYMPOBaTh YCTAaHOBKY, (UKCHUPOBATh pe3yJbTaThl MOJIYYEHHOM 3aBUCHUMOCTHU
(GU3NYECKUX BETTMYMH B BHJIE TaOJIUI] U TPApUKOB, AETATh BEIBOJBI 10 pe3yJIbTaTaM MCCIIETOBAHMS,

coOmofaTh mpaBwia 0O€30MacHOro TpyAa IpU NPOBEACHUM HCCIEIOBAaHMM B paMKax
yu4eOHOTO  JKCIEpPUMEHTa, y4eOHO-HUCCIIEOBATENIbCKOM M NPOEKTHOM  JIeSATENbHOCTH ¢
MCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPONCTB U 1a00OpaTOpHOro 000pyIOBAHHUS;

pemaTh pacy€THbIC 33a4 C SIBHO 3aJJaHHOH (PM3NYECKON MOJEINBIO, UCIOMb3Ys (GU3NUECKUe
3aKOHBl M MPHUHIMIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/Ja4d BbIOMPATh (PU3UYECKYI0 MOJEINb,



BBIICTIATh (DU3MYECKHE BENWYMHBI U (opMysbl, HEoOXOoauMble Uisi €€ peuieHHs, MPOBOIUTH
pacy€Thl U OLIEHWBATh PEAbHOCTH MOYYEHHOTO 3HAaUeHUS! (PU3NUECKOM BETMUUHBI;

pelars KaueCTBEHHbIE 3a/lay: BBICTpauBaTh JIOTMUECKH HENPOTUBOPEUMBYIO ILIEMOYKY
paccyXIeHHii ¢ OTIOpPOi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUECKUe SBICHUS;

WCIIOJIb30BaTh MPHU PELICHUU y4eOHBIX 3a7jau COBPEMEHHbIE MH(GOPMAIMOHHBIE TEXHOJIOTHH
JUIs TIOMCKa, CTPYKTYpUPOBAaHMS, HMHTEpPIPETAlUd M MPEJICTaBICHUs Y4eOHOW M HaydyHO-
MOMYJIAPHON MH(DOPMAINH, MTOTYyUYESHHON M3 Pa3IMYHBIX HCTOUHHUKOB, KPUTHUECKH aHAJIH3HUPOBATH
noJiyyaeMyto HHGOpMaIuio;

OOBSCHATH NMPUHIMUIBI IEHCTBUS MAIllMH, MPUOOPOB U TEXHUYECKHUX YCTPOMCTB, pa3inyaTh
yCIJIOBUS MX O€30MaCHOT0 UCIOIb30BaHUS B [IOBCETHEBHON KU3HU;

NPUBOANUTH TMPHUMEPHl BKJIA/Ja POCCHUICKUX U 3apyOSKHBIX YUEHBIX-(DU3MKOB B DPa3BUTHE
HAyKH, B 00BSICHEHHE MTPOIIECCOB OKPYIKAIOLIET0 MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHUI;

WCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HUKE B MOBCEIHEBHON KU3HU i1 00ecreUeHUs
0€30MacHOCTH TpU OOpAIICHUU C MPUOOpPaMH M TEXHHUYECKUMH YCTPOWCTBAMH, JJISI COXPAHEHUS
3II0OPOBBSI U COOJTIOJICHHUSI HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAOIEH cpere;

paboTaTh B TpyMIE C BHIOTHEHUEM PA3IMYHBIX COIMAIBHBIX POJICH, IMIIAHUPOBATH paboOTy
TpyOObl, palMOHAIBHO  paclpelensarTh O0S3aHHOCTH U IUIAHUPOBaTh  JESATEIBHOCTh B
HECTaHJApPTHBIX CHUTYyalUAX, aJE€KBATHO OIICHMBATh BKJIAJ KaXXJOI'O0 M3 YYAaCTHUKOB TpPYIIIbI B
pelieHrne paccMaTpuBaeMon IPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE

11 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue
(uudposrbie)
n/ pa3jiejioB U TeM Bcer  Konrpoabnbl  IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NMpOrpamMmbl 0 e padoThbI ue padboTbl
pecypchl
Pazpnen 1. JIEKTPOAUHAMUKA
MarauTtHoe noJe. bu6mmoreka [IOK
1.1 DIIEeKTPOMarHuTH 11 1 3 https://m.edsoo.ru/7f41¢c9
ast THIYKIHA Tc
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4deckue u bu6mmoreka [IOK
2.1 JJIEKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c9
bI€ KOJICOaHUs Ic
MexaHnYecKue u bu6nmoreka [JOK
2.2 AJIEKTPOMArHUTH 5 1 https://m.edsoo.ru/7f41¢c9
bIC BOJTHBI Ic
bu6mmoreka [IOK
2.3 OnTuka 10 3 https://m.edsoo.ru/7f41c9
Tc
Hroro no pazneny 24

Pa3nen 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1

OCHOBBI
crenuaabHOM
TEOPUH
OTHOCHUTEIBLHOCTH

Hroro no pazgeny

4

bu6mmorexa [IOK
https://m.edsoo.ru/7f41c9
Tc

Paznen 4. KBAHTOBAS ®U3UKA

DJIEeMEHTHI bubmuorexa [JOK

4.1 KBAHTOBOM 6 1 https://m.edsoo.ru/7f41c9
OIITUKH Tc

4.2 Crpoenue atoma 4 bubnmoreka [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE SApO

Hroro no pazneny

15

https://m.edsoo.ru/7f41c9
Tc
bu6mmoreka [IOK

https://m.edsoo.ru/7f41c9
Tc

Paszgea 5. JIEMEHTDI

ACTPOHOMUMHU U ACTPODPU3UKHU

DIIeMEHTHI bubmuorexa [JOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41¢c9
acTpou3uku Tc
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE
bu6mmoreka [IOK
0606
6.1 obmatoriee 4 https://m.edsoo.ru/7f41c9
MTOBTOPCHHE
Tc
Uroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE
KOJIMYECTBO 68 5
YACOB IIO

I[TPOT'PAMME



https://m.edsoo.ru/7f41c97c
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

®dwusuka, 10 knace/ Mskumes I'.41., Byxosues b.b., Corckuiit H.H. moa pemakiueit
[TappentreBoit H.A., Akunonepaoe obmectBo «M3narensctBo «IIpocBemenuer»
» ®duswnka, 11 kiracc/ Msakumes I'.J1., byxosues b.b., Hapyrua B.M. nox penakuueit

[TapdentneBoii H.A., AkunonepHoe o6mectBo «M3narenscrBo «lIpocsemenne»

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

METOANYECKHUE MATEPUAJIBI JI51 YUUTEJA

®uszuka 10 knace - A.E.Mapon, E.A. Mapon n1uaakTiueckre MaTepuaibl K ydeOHUKY
Mskuiues I'.41., Byxosues b.b., Corckuit H.H

®usuka 11 kiacc - MeToguueckoe nocooue K yueOHUKyY

Msxuies I'.JI., byxoBues b.b., Yapyrun B.M

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

10-11 KJIACC

1. BugeoonsiTsl Ha ypokax. — Pexum nocryna: http://fizika-class.narod.ru

2. Equnas xoyuiekius nugpoBeIX 00pa3oBaTeIbHbIX pecypcoB. — Pexum
nocrymna: http://school- collection.edu.ru

3. HTEpecHbIe MaTepHralibl K ypokaM (PU3HUKH MO TEMaM; TECTHI [0 TEMaM;
HarJsigHbIe mocoous K ypokam. — Pexxum nocrtymna: http://class-fizika.narod.ru
4. ITudpossie 0OpazoBaTenbHbIE pecypcehl. — Pexxum nocrymna:
http://www.openclass.ru

5. DnexkTpoHHbIE YUeOHHUKH 110 (pusuke. — Pexum goctyna:

http://www fizika.ru

6./lucranmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTKpBITHIN Ki1acc.
CereBoe oOpazoBaTenbHOE coolmiecTBO. http://www.openclass.ru/node/109715
7. Enunast koiekuus nu@poBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN IIEHTP HHPOPMAIIMOHHO-00pa30BaTEIbLHBIX PECYPCOB.
http://www.fcior.edu.ru/



9. UnrtepHer ypok. http://interneturok.ru/ru/school/physics/
10. I'azera «1 cenTsOps» MaTepuaibl O (HPUBHKE.
http://archive.1september.ru/fiz

11. Aanmanmu puzmgeckux o0bekToB. http://physics.nad.ru/

12. XKuBas ¢usuka: oOygaromias nporpamma. http://www.intedu.ru/soft/fiz.html
13. ®uswmka.ru. http://www.fizika.ru



