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Pabouas mporpamma npeanasnayena s 11 kiacca o0mieodpa3oBaTenbHbBIX
OpraHu3alyil U COCTaBlIeHa B COOTBETCTBUU C:
- @epepanbHBIM TOCYIApPCTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM CPEAHEro oOIero oOpasoBaHMs,
YTBEpXKJACHHOTO Mprka3oM MuHHCTEpCcTBa 00pa3oBanus n Hayku Poccuiickoit @eneparnmm ot 17.05.2012
Ne413 (¢ u3mMeHEeHUAMHN)
- Paboueii nporpammoii Bociutanust MBOY «CkBoprioBckast mkonay, 2023;

- YMK: I'.{l. MsakumeBa, b.b. byxoBues. ®usuka. 11 ki.: yued. — M.: IIpocBemenue,
2014r.

-yueOHbIM T1aHOM MBOY «CxBoprioBckast mkoaa» Ha 2023/2024 y4ueOnbIid o1 (M3 pacueTa 2
y4eOHBIX Yaca B HEJCIIO 3a CUeT MHBAPHAHTHOW YacTH yU4eOHOTro IiaHa);

-[Tonoxennem «O cTpykType, HOpsAKe pa3pabOTKM M YTBEp)KIEHUS pabouux MporpaMMm B
cootBeTcTBUU ¢ DOIIy;

-MeronuyeckuMu ~ peKOMEHJIAUsMU 00  OCOOEHHOCTAX  MpemnojaBaHuM  (QU3UKH B
o0mieoOpa3oBarenbHbIX opranu3anusx Pecryommnku Kpeiv B 2023/2024 yue6HOM Tony;
—3JIEKTPOHHBIMHU (IUPPOBBIMH) OOpa30BaTelIbHBIMU pecypcamu: https://uchi.ru/,
https://infourok.ru/, https://resh.edu.ru/, https://edsoo.ru/ , https://tepka.ru/buk.html ,
https://phys-oge.sdamgia.ru/prob_catalog

INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢usnke 06a30BOTO YpOBHS Ha ypPOBHE CpPEOHEr0 OOIIero o0pa30BaHUS
pazpaboTaHa Ha OCHOBE IOJIOKEHMM M TpeOOBaHUN K pe3ylbTaTaM OCBOEHHS OCHOBHOM
oOpa3oBaTenbHOil mporpamMmsbl, mpencraBieHHbix B PI'OC COO, a Takke c y4€ToMm
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHMS W KOHLEMIMHU MPEenojaBaHusl y4eOHOTro
npenmera «®@usuka» B o0Opa3zoBaTenbHbIX opranmzanmsx Poccuiickoit  ®enepanuu,
peaIn3yIolX OCHOBHbIE 00Pa30BaTEIbHbIE TPOIPAMMBI.

Copnepxanue NporpaMMbl MO (pU3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH kapTuHBI Mupa oOydaroumxcs 10—11 kmaccoB npu o0ydeHuu ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO Noxoaa. [Iporpamma no ¢usnke COOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMBbIM JIMYHOCTHBIM, IMPEIMETHBIM U METanpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAaKK€ YYUTHIBAeT HEOOXOAMMOCTb peaH3allMd MEXIPEeIMETHbBIX
cBsizell (M3MKU C €CTEeCTBEHHO-HAyYHBIMM YYeOHBIMH IpeaMeTaMu. B Hell ompenensorcs
OCHOBHbIE 1IEIM M3Y4eHUs (PU3UKU HAa YPOBHE CpellHEero obmiero oOpa3oBaHUs, MIaHUPYEMbIE
pe3ynbTaThl OCBOEHHUS Kypca (HU3UMKU: JIMYHOCTHBIE, METalpeAMETHbIe, NpeaMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIOYALT:

® [UTAHUPYEMBIE Pe3yJIbTaThl OCBOCHUSI Kypca (M3UKM Ha 0a30BOM YpOBHE, B TOM YHCIIE

IpeMETHBIE PE3YJIbTATHI M0 T0/1aM 00YUYEHHS;

e cosiepkanue yuyeOHoro nmpeamera «Pu3ukay mo rogam o0ydeHHs.

®dusnka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAUe€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpy)KarollleM MHpE.
[IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEMETOB, MTOCKOJIBKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBICHUH, U3y4aeMBbIX
XumHel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
NpUMEHEHHE (U3NYECKUX 3HAHUN OmpeleNseT XapakTep U pa3BUTHE Pa3zHOOOpa3HBIX
TEXHOJIOTUH B cdepe D3HEpPreTHKH, TPAHCIOPTa, OCBOSHHS KOCMOCA, IIOJYyYEHHsS HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. MzyueHnue Gu3uKu BHOCUT OCHOBHOW BKJIaJ B
(dhopMHUpPOBaHHE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00yJaronuxcs, B GopMUpPOBaHUE YMEHUIN
MPUMEHSTh HayYHBIH METO/1 TO3HAHUS MPYU BHIMOIHEHUH UMHU Y4EOHBIX UCCIIEeI0BaHUI.


https://uchi.ru/
https://infourok.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://tepka.ru/buk.html

B ocHOBY Kypca Gpu3MKH 7151 YPOBHS CPEAHETO OOIIETro 00pa3oBaHUs MOJOXKEH PsiI UICH,
KOTOPBIE MOKHO pacCMaTpUBaTh KaK MPUHIIUIIBI €r0 IIOCTPOCHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBJISIETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJEPKUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOYACT KaK BONPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOU (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuall Kypca GU3NKH 0ObeAMHEH BOKPYT
¢usnueckux Teopwil. Beaymumm B Kypce sBisiercs (OPMHpPOBAHHE TPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BELIECTBE U I0JIE.

Hoes cymanumapuzayuu. EE peanusanus npeanogaraeT UClob30BaHUE T'yMaHUTapHOTO
noTeHnuana (U3NIeCKOil HayKu, OCMBICIICHHE CBSI3M PAa3BUTHUsS (PU3UKH C Pa3BUTHEM OOIIECTBa,
a TaK)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U 3KOJIOTUYECKUMHU IIpoOIeMaMu.

Hoes npuknaonoii nanpasnennocmu. Kypce Gpu3nku npezmnonaraetT 3HaKOMCTBO € IIUPOKUM
KPYI'OM TEXHUUYECKUX U TEXHOJIOTHYECKUX NMPHIOKEHUHM N3yUYEeHHBIX TEOPHI U 3aKOHOB.

Hoes osxonocusayuu peanu3yercs IOCPEACTBOM BBEICHMSI 3JIEMEHTOB COJIEpKaHMUS,
NOCBAUIEHHBIX 3KOJIOTMYECKHM Tpo0iIeMaM COBPEMEHHOCTH, KOTOpPBIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyXAeHus Mpo0IeM palMOHaIbHOTO IPUPOJIONIOIB30BAHUS U
9KOJIOTHYECKOI 0€30MMacHOCTH.

Crep)KHEBBIMHU DJIEMEHTaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEro o0mero oOpa3oBaHUS
SBIISIOTCS (pu3MUecKkne Teopur ((HOpPMHUPOBAHHWE MPEIACTABICHHNA O CTPYKType HOCTPOCHHS
¢u3nueckoil Teopuu, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLIMIIOB B COBPEMEHHBIX
IpPEICTaBICHUAX O MPUPOJE, IPaHUIAX MPUMEHUMOCTH TEOPHM, IJI ONUCAHHUS €CTECTBEHHO-
HAy4YHBIX SIBJICHUH U TIPOIIECCOB).

CuCTeMHO-IEITENFHOCTHBIN MOIX0 B Kypce (DM3MKH pealn3yeTcs MPEXIe BCETO 3a CUET
OpraHu3aluK SKCIIEPUMEHTAILHON JesTeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJb30BaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
1abopaTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3uke OOBEAMHEHBI B OOIIUN CIHUCOK
YUEHHUYECKUX TPAKTUYECKUX padoT. BrlieneHne B ykazaHHOM IMEpEeYHE JIADOPAaTOPHBIX padoT,
IPOBOJUMBIX JJIsI KOHTPOJSI M OLIEHKH, OCYLIECTBISETCS YYaCTHUKAMH OOpa30BaTEIbHOIO
npoliecca UCXOs U3 0COOEHHOCTEH TIaHUPOBaHMUA U OCHAleHUs KabuHeTa ¢pusuku. [Ipu sTom
o0ecrieuynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHHS,
UCCIICIOBAaHHS 3aBUCHMOCTEH (PU3MYECKHMX BEIMYMH W TIOCTAHOBKY OIIBITOB IO TIPOBEpKE
IPEIOKEHHBIX THITOTE3.

Bonbioe BHUMaHue yJenseTcsl peleHHIo pacuEéTHBIX U KadecTBEHHBIX 3a1ad. [lpu sTom
JUTSL pacU€THBIX 3a/1a4 TIPUOPUTETOM SIBIISIFOTCS 3a/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIENBIO,
MO3BOJISIONINE TPUMEHSITh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3zienoB. s KayecTBEHHBIX 3ajjau MPHUOPUTETOM
ABIISIIOTCSL 3aJJaHUsd Ha OOBSICHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’KaIOIIeH XU3HH, TpeOyromme BhIOOpa (DU3WYECKONW MOJENTW Ui CUTyallMH TMPaKTUKO-
OpPUEHTHPOBAaHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanmsMu PI'OC COO K MaTepHalbHO-TEXHUYECKOMY
oOecrieyeHno y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (U3MKH HAa YPOBHE CpEIHEro
o0mrero o0pa3oBaHUS JIOJDKEH M3y4daThbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (PH3WKH WM B
YCIOBHUSAX MHTETPHUPOBAHHOIO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunere
(bU3UKN TOJKHO OBITH HEOOXO0AMMOE JIA00PATOPHOE 00OPYOBAHUE JUISI BBITIOJHEHUS YKAa3aHHBIX
B IporpamMme 1O (HU3UKE YUCHHUECKUX TPAKTHYECKUX pPadOT U JIEMOHCTPAI[MOHHOE
obopyoBaHue.



JleMoHCTpallMOHHOE 000pylOoBaHHE (OPMHUPYETCSl B COOTBETCTBUM C IPUHIUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M 00ECHEeUMBACT MOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsI WCCIEIOBAHUS HM3y4aeMbIX SIBJICHHUH M IPOLECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX PUMEHEHUH.

JlaGopaTtopHoe 00OpyZOBaHUE AJIS YYEHMUYECKHX IMPaKTHUECKHX paboT Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILICKTOB M OOECIIE€YMBAETCS B Pacy€ére OJHOTO KOMIUIEKTa Ha JBYX
oOyyaromuxcs. Temarndeckue KOMIUIEKTHI J1TabopaTOpHOTO 00OpyIOBaHHUSA JIOJKHBI OBITH
IIOCTPOEHbI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUM AHAJIOIOBBIX M LU(PPOBBIX NMPUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTEIIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU TIENISIMU U3Y4EHUs GPUUKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

e hopMupoBaHHE HHTEpeca M CTPEMJICHHA OOYy4aroIIMXCsl K Hay4HOMY H3YyYEHUIO

HPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

®pa3BUTHE TIPEACTABICHUH O HAydHOM METOJAE TIO3HAaHUS U  (OPMHPOBAHUE
UCCIIEIOBATEIILCKOTO OTHOIIEHHS K OKPY)KAIOIINM SIBIICHHSIM;

¢ hopMupoBaHHE HAYYHOT'O MHPOBO33PEHHS KAaK PE3ysibTaTa M3Y4YCHHS OCHOB CTPOCHUS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PH3HKH;

e hopMupoBaHrEe YMEHUN OOBSICHATH SBICHHUS C UCIOIH30BAHUEM (PU3UUECKUX 3HAHUN U
HaYYHBIX J0Ka3aTeJIbCTB;

e hopMupOBaHKE TMPEACTABICHUI O POIM (U3UKHU IS PA3BUTHUSA JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JocTiwkenne 3Tux Lened olecrneynBaeTcss pelIeHHeM CIEAYIOUMX 3ajad B Ipolecce

M3y4eHus Kypca (U3HKU Ha YPOBHE CPEHETO 00IIero 00pa3oBaHusI:

® [IpUOOpPETEHNE CUCTEMbI 3HAHUN 00 OOmHMX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKIIFOYAsi MEXaHUKY, MOJIEKYJSIPHYIO (PH3UKY, DJIEKTPOAMHAMUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTHI aCTPOPU3UKH;

e bopMupOBaHHE YMEHUH TPUMEHATH TEOPETHYECKWE 3HAHUSA I OOBSICHEHUS
GU3NUeCKUX SIBICHUH B TPHPOJE M JUISI TPHHATUS TPAKTUYECKUX pEIICHUH B
MOBCEHEBHOM JKU3HU;

® OCBOEHHE CITOCOOOB peIIeHUs pa3IMUHBIX 3a/1a4 C SBHO 3aJJaHHON (PH3HUECKO MOJIENBIO,
3aj1a4, IOJpa3syMEBAIOUIMX CaMOCTOATENbHOE CO3/laHue (U3MYECKOHM MOJENH,
aJICKBaTHOW YCJIOBHUSAM 33]1a4U;

® [[OHUMaHHe (U3UYECKUX OCHOB M MPUHIMIIOB JEHCTBUS TEXHUYECKHX YCTPOHCTB M
TEXHOJIOTUIECKUX MPOIECCOB, X BIUSHIS Ha OKPYKAIOIIYIO CPENY;

® OBJIAZICHUE METOAAMU CaMOCTOATENBHOTO IUIAHUPOBAHMUSA U TPOBEACHUS (PU3MUECKUX
OKCIIEPUMEHTOB, aHaIW3a W  WHTEpIpeTalud  WHPOPMALWH,  ONpEICICHUS
JIOCTOBEPHOCTH MOJIYYEHHOI'O Pe3ysbTaTa;

® CO3/IaHUE YCJIOBUH Uil pa3BUTHS YMEHHH MPOEKTHO-HCCIEIOBATEIBCKON, TBOPUECKOM
NeSITeTbHOCTH.

Ha wusyuenue ¢usuxu (0a30BbIi ypoBeHb) Ha YpPOBHE CpelHEro ooumiero oOpa3oBaHUS
orBojuTcs 136 yacos: B 10 kitacce — 68 yacoB (2 yaca B Hexeno), B 11 kiacce — 68 vacoB (2
yaca B HEJIEINIO).

[Ipennaraemslii B mporpamMmme o (GpusMke nepeyeHb Jab0paTOPHBIX U MPAKTUYECKUX paboT
SBIISICTCA PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BbIOOp MpOBeACHUs J1a0OpaTOpHBIX paboT u
OTIBITOB C YUETOM MHIMBUAYAILHBIX OCOOCHHOCTEN 00YyJaromuXcsl.



COAEPXAHUE OBYUEHUS
OaekrTpoaunamuka (11 4.)

Maznummnoe none. I1eKmpomazHUMHAA UHOYKYUA

[TocrosiHHbie MarHuThl. B3auMoaeicTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHOe IOJe€.
Bekrop MaruuTHOM MHAYKIMU. [[pyHIUI Cynepno3uliui MarHuTHBIX MoJjed. JIMHUM MarHUTHOM
uHayknuu. KapTtuna amHuil MarHUTHOM MHYKIIUH TTOJISI IOCTOSTHHBIX MarHUTOB.

MarauTHo€e 1oje NpOBOJHHMKA C TOKOM. KapThHa JMHHMI MHIYKIIMM MAarHUTHOI'O TOJIS
JUTMHHOTO TIPSIMOTO MPOBOJAHUKA M 3aMKHYTOTO KOJIBIIEBOIO MPOBOJHHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzauMoielicTBrue MPOBOJJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cuwia Jlopenua, e€ MOAynbp M HampaBiieHHe. JIBUKEHUE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJTHOM MarHuTHOM mnojie. PaGora cumsr JlopeHiia.

SIBneHue HNEeKTPOMArHUTHOM MHAYKIMHU. [loTOK BekTOpa MAarHUTHOM MHIYKLHH.
DIIEKTPOABMKYIIAS CUJIA UHIYKIIMU. 3aKOH 3JIEKTpOMarHuTHoW uHaykuuu dapayes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJa WHIYKIUU B IMPOBOJIHHKE,
JBUKYIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJICKTPOIBUKYINAS CHJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YACTHI], UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIuHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeHIa Ha HOHBI AJIEKTPOJIUTA.

SIBneHre ANeKTPOMarHUTHON WHIYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JIEKTPOABUKYILEH CHIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKA.

SIBlieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHne MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS TOCTOSHHOTO MarHWTa Ha PaMKY C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Kousiedanust u BoHbI (24 )
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS
KonebGarenbnast cucrtema. CB0OOOMHBIE MeXaHWYeCKHWe KoyebaHusa. [apmMoHHUYeckue
koneOanus. Ilepuwon, wacrora, ammutyna W (¢asza koneOanmid. [IpyXKWHHBI MasSTHHK.
MaremaTHuecKkuii MasTHUK. YpaBHEHHME rapMOHMYEeCKHX KkojeOanuii. [IpeBparienue sHepruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.



Kone6arenbublii koHTyp. CBOOOJIHBIE 3IIEKTPOMAarHUTHBIE KOJEOAHUS B HACATBHOM
KOJIeOATeIbHOM KOHTYype. AHAJNOTHS MEXJYy MEXaHWYeCKMMH M 3JCKTPOMAarHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYy)XeHHblE MeXaHUUYECKHE KOJeOaHusl.
Pe3onanc. BeinyKa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMITIUTYZAHOE U IEHCTBYIOLIECE 3HAUEHUE CUIIbI TOKA U HANIPSKCHMUS.

Tpancopmarop. I[IpousBoactBo, nepegaya W NOTPEOJIEHUE 3IEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpoiiCTBA M TNPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKHM 3BOHOK,
TEHEpaTOp IMEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cUCTEMbI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMs.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HAalpsDKEHMsT OT BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEpEIaUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hccnenoanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60IHbL

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpadeHus. [lepuon. CkopocTh pacpocTpaHeHus
U JMHa BojHbL. [lomepeuHble M MpoOAOJIbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIyYEHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHranus BekTopoB E, B, V B anekrpomarautHoi BoiHe. CBOICTBa 37€KTpOMAarHUTHBIX
BOJIH: OTpa)X€HHe, IpeJoMIIeHue, Moispu3anus, Audpakuus, uHtepepenius. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.



Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

HaOnroneHnue oTpaxkeHus U MpeJoMIIeHUs MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunn u Audpakuuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabumroneHne cBs3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOM M 4YacTOTOU
KoJie0aHui.

HccnenoBaHue  CBOWCTB — 3JIEKTPOMAarHUTHBIX — BOJIH:  OTPaXX€HHE, IPEIIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonuHeiiHoe pacpocTpaHeHHEe CBETa B OAHOPOIHOM cpere.
JIyu cBera. ToUEUYHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxxeHHs cBeTa. [locTpoeHune Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKkOHBI IpeJOMJIECHUs cBeTa. AOCOIIOTHBIA  IOKa3aTelb
npeiomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroa MOJHOTO BHYTPEHHEIrO
OTpaKEHMUS.

Hucnepcus cseta. CiioxxHbIi cocTaB O6enoro cera. L{ser.

CoOuparomiue M pacceuBaromue JuH3bl. ToHkass JsmH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKas CUiia TOHKOM JuH3bL. [locTpoenue n3odpakeHuil B cOOMparOIUX U pacCEeUBaIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble HCTOYHHMKH. Y CIIOBUSA
HaOJI0IeHNsT MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHOM KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpaxkmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIAaBHBIX
MaKCHMMYMOB IIPH MaI€HUY MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NMPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPAaKIHMOHHAS
pEIETKA, IOJIAPOnL.

Jlemoncmpayuu

[IpsimonuHeiHOEe pacHpocTpaHEHUe, OTpakeHHWE U MperoMyeHHe cBeTa. OnTHdeckue
npuOOopHI.

ITonmHOoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHiinm crera.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIbIO MPU3MBI.

[Tomydyenue cnekTpa ¢ MTOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.

Habmionenue nosisipu3aiu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

N3mMepeHune nokasatesis IpeloMIIEHHUS CTEKIA.



HccnenoBanne CBOMCTB M300pKEHHM B JIMH3AX.

HabGmronenue qucnepcuu certa.

OCHOBBI CHIeNHAJILHOI TEOPUH OTHOCUTEIbHOCTH (4 |)

['paHuipl NPpUMEHUMOCTH Kjaccuueckoil mexanuku. [locTymatel cnenuansHOM Teopuu
OTHOCUTEIIbHOCTH: HMHBAPUAHTHOCTH MOJAYJIS CKOPOCTH CBeTa B BaKyyMmMe, MPUHIUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTD OJTHOBPEMEHHOCTH. 3aMeJIJIEHHE BPEMEHHU U COKPAILIEHUE JITTUHBI.

DHeprus U UMNYJIbC PEISITUBUCTCKON YaCTUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJIBCOM PENSATUBUCTCKOM YaCTHUIIbl. DHEPTHUs MOKOSL.

KBanroBas ¢pusuka (15 4)

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®oronsl. ®opmyna [lnanka cBsi3u sHepruu (HOTOHA C €ro YaCTOTOW. DHEPrus U UMITYIIbC
dboToHa.

Otkpeitie u wuccnenoBanue Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKOHBI
doroaddekra. Ypasnenune DitHmreitna 1 pororddexra. «KpacHas rpanumna» Gorosdpdexra.

JlaBnenue cera. Onbitel [1. H. JIeOenena.

XUMHYECKOe NEHCTBUE CBETA.

TexHu4eckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (PoToryneMeHT, (OTOTATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otod(deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETO GoTorddexra.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesHuro o -yactuil. I[lmanerapHas
Mozienb atoMa. [locrynarsr bopa. U3nyuenue u norsnouieHue (GOTOHOB IpU MEpPEXoe aroma ¢
OJIHOTO YypOBHSA »HEpruu Ha Jpyroil. Buasl cnextpoB. CHeKTp YpOBHEHl SHEpruu aroma
BOZIOPOZA.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KopnyckyispHO-BOJIHOBOM Ayau3M.

CroHTaHHOE U BBIHYKJIEHHOE HU3JTyuEHUE.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPajJbHbI aHaIu3
(CTIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopnuens onsita Pesepdopra.

Ornpezenenne JIMHBI BOJIHBI Jlazepa.

Habmronenne nuHeHyaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

Habmionenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe sa0po

OKCHEepUMEHThI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHHS  siApa. OTkphITHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa nmo onpenenenno cocraBa paaAMoaKTUBHOTO U3ITyUEHHUS.
CsoiicTBa anbda-, 6era-, raMma-u3ITydeHus. BiusHue paguoakTHBHOCTH HA KUBBIC OpPTraHU3MBI.

OtkpeiTHEe TIpoTOHa W HeWTpoHa. Hykmonnas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uucio siapa. M3otonsl.



Anbda-pacniaz. DIEKTPOHHBIN W MO3UTPOHHBIN OeTa-pacman. ['amma-usnmydeHue. 3akoH
PaaMOAaKTUBHOIO pacnajia.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepuble peakuuu. [lenenue u cUHTE3 SAED.

Snepupiii  peaktop. TepmosmepHblii cuHTe3. [IpoOiieMbl W TEPCIEKTUBBI  SIECPHOU
HHEPreTUKHU. DKOJIOTUUECKUE ACTIEKTHI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTULlbl. OTKPBITHE [TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHaaMeHTalbHbIe B3auMOIeHCTBUSA. EquHCTBO (hpr3nueckoi KapTHHBI MUpA.

TexHu4eckue yCTpOMCTBA M INPAKTHUYECKOE NPUMEHEHHME: N03UMETp, Kamepa BuibcoHna,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuY€TynK HOHU3UPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomol

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM (oTorpadusim).

DJIeMeHTbI ACTPOHOMUH U acTpodu3uku (7 4)

Otanbl  pa3BUTHS  acTpoHOMuU. [IpuknagHoe ©  MHPOBO33PEHUECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 3Bé3anoro Heba. Co3Be3aust, spKue 3BE3/bl, IJIAHETHI, X BUAUMOE JABH>KEHUE.

Conneynas cucrtema.

Connue. ConHeuHass akTUBHOCTh. Mctounuk sHeprun ConHua W 3BE3A. 3BE3IBI, UX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3[bI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3N TJIaBHOU
NOCJIe0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3n. (COBpEeMEHHbBIE IPEACTABICHUSA O
IIPOUCXOXKACHNN U 3Botonnu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3NL.

Mneunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxkenne Connna B ['amaktuke. Turbl
rajlakTuk. PajmoranakTiuky U kBazapel. YEpHbIE ABIPHI B sIpax rajlakTHK.

Bcenennas. Pacmupenue Bcenennoil. 3akon Xa06na. Paz6eranue ramaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUEHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTpOHOMUH.

Yyenuueckue nabnrooenus

HabmioneHus: HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BaHHEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3US
CeBepHOro nojaymapus 1 spKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O6o6maroniee mopropenue (4 1)

Ponp ¢u3nku u acTpOHOMHM B JKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW M
THUYECKON cdepax JesATeJbHOCTH 4YeNIOBEKa, poJlib W MecTO (U3UKHM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJIb (QU3MUECKOW Teopur B (HOPMHPOBAHUU
npecTaBiIeHut 0 PU3NYECKON KapTUHE MHUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEeM psiay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce OCymIeCTBISIETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMd MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.



Meosicnpeomemnovle nowsimusi, CBA3aHHBIE C HM3YyYCHHEM METOJOB HAyYHOTO TO3HAHMS:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uveckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJISITUPOBAHKE, MOJIE]Th, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYCCKUE (DYHKIIMH: CHHYC,
KOCHUHYC, TaHICHC, KOTAHI'€HC, OCHOBHOE TPHTOHOMETPHYECKOE TOXKJIECCTBO, BEKTOPHI M HX
MPOSKIIMA Ha OCH KOOPAHMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIC SJIEMEHTAPHBIX (DYHKIIUH,
MpHU3HAKU TI0I00US TPEYTOIBHUKOB, ONIPEISIICHNE TUIOIIA N TUIOCKUX QUryp U 00bEMa Tel.

buonocusi: >MeKTpUYECKUE SIBICHUS B JKUBOM MPHUpPOJE, KoJieOATeNbHbIC JBM)KCHUS B
JKUBOM TIPHUPOJIC, ONTHYCCKUE SBJICHUS B JKMBOH IPHPOJE, NCHCTBUE paauallid Ha >KHBBIC
OpraHu3MBl.

Xumus: CTpOCHHE aTOMOB M MOJICKYJ, KpHUCTaNIMYecKash CTPYKTypa TBEPIBIX TEII,
MEXaHHM3MbI 00pa30BaHUs KPUCTAUIMYCCKOM PEIIETKH, CIIEKTPAIbHBIN aHAIU3.

l'eocpaghus: marHUTHBIE TONIIOCa 3€MITH, 3aJIeKH MAarHUTHBIX Pyl, (poTochEéMKa 3eMHOI
MOBEPXHOCTH, TIPEICKA3aHNE 3eMJICTPSCCHUH.

Texnonoeus: MTAHAM 3JIEKTPOIIEpeiad, TEHEPATOP MEPEMEHHOT0 TOKa, JIEKTPOIBUTATEb,
WHAYKIIMOHHAS Te4Yb, pajaap, paJuoNpuEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
IPOCKIIMOHHBIN arapat, BOJOKOHHAs ONTHKA, COJIHEYHAs OaTapes.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoenne yueOHOro mpenmera «®Pu3mka» Ha ypOBHE CpefHEro oomero oOpa3oBaHHs
(6a30BBIi  ypOBEHb) JODKHO  OOECIEYUTHh  JIOCTHIKEHHE  CIEAYIOIIUX  JMYHOCTHBIX,
MEeTaIpeIMETHBIX U PEIMETHBIX 00Pa30BaTEIbHBIX PE3YIIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE PE3yabTaThl OCBOEHUS yueOHOro mpeamera «DPu3nka» AOHKHBI OTPaXKaTb

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCsl PYKOBOJCTBOBATHCA CHOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOeXACHU, COOTBETCTBYIONIMX TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO  OOIIecTBa,
pacumpeHe >KM3HEHHOTO OMbITa M OMbITa JACATEIHLHOCTH B IMPOIECCE pean3allid OCHOBHBIX
HaIpaBJIeHUN BOCITUTATEIHLHOMN IEATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMH  OOydYaromerocs Kak aKTHBHOTO U
OTBETCTBEHHOTI'O 4JIeHa POCCUICKOTr0 OOIIECTBA;

MPUHATHE TPATUIUOHHBIX OOIIEYETOBEUECKUX TYMAHUCTHYECKUX M JEMOKPATHYECKUX
IIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIESATEIBHOCTh B WHTEpEcax TpakIaHCKOTo oOIIecTBa,
y4acTBOBAaTh B CAMOYIIPaBIECHUH B 00pa30BaTeIbHON OpraHU3allly;

yMEHHE B3aWMOJICHCTBOBATh C COIMAJIBHBIMH HMHCTHUTYTAaMH B COOTBETCTBHH C WX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOM J1€ATETbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMUPOBAHHOCTh POCCHUICKON TPaKIAHCKON UACHTUYHOCTH, TATPHUOTHU3MA;

[IEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAaM, JAOCTHXKEHHUSIM POCCHUHCKHUX
yu€HBIX B 007aCTH (U3UKU M TEXHUKU;



3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHMBATh CUTYAIIUI0 M NMPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B I€ATEILHOCTH y4EHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPYECTBA, MPUCYIIETO
(bU3HIECKOI HayKe;

5) Tpy10BOro BOCIIUTAHUS:

UHTEpEC K pa3nuuHbiM chepaM NpodeCcCHOHATHHOW IEATENLHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMCHHE COBEpIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 peanu3oBbIBaTE COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K 0Opa30BaHHIO M CaMOOOPa30BaHUIO B 00JacTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYpBl, OCO3HAHHME TIJIOOATBFHOTO XapakTepa
9KOJIOTHYECKUX MPooIeMm;

IJIAHUPOBAHUE M OCYUIECTBIICHUE JICHCTBHI B OKPYXKAIOUIEH Cpele Ha OCHOBE 3HAHMS
L[eJI€N YCTOMYMBOTO PA3BUTHS YEJI0BEYECTBA;

paclIupeHre OIbITa JIEATEIbHOCTH OKOJIOIMYECKON HamnpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUMN 10 (pusmKe;

7) HEHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA HU3NUECKOIN HAYKU;

OCO3HaHHE IIEHHOCTH HAYYHOU NIeATENbHOCTH, TOTOBHOCTh B MpOIecCe M3YUeHUs (PU3UKU
OCYIIECTBIISATH IPOSKTHYIO M HCCIICIOBATEIIbCKYIO JISATSIIBHOCTh HHINBUYyaIbHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUSA
Bba3oBrble Jlornueckue aeiicTBUs:
CaMOCTOSITENIbHO (OPMYJIUPOBaTh M aKTyaJU3HpOBaTh IMpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONpEeNENATh UEIU ACSITeIbHOCTH, 33/1aBaTh MApaMETPhl U KPUTEPUU UX JTIOCTUKEHUS;
BBISIBJISATH SaKOHOMepHOCTI/I 158 HpOTI/IBOpe‘II/ISI B paCCManI/IBaeMI)IX (1)I/ISI/ILICCKI/IX SABJICHUAX,
pa3zpabaThIBaTh IJIAH PEHICHUS MPOOJIEMBbI C YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
Y HEMaTepHUaAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEJSM,
OIICHHUBATH pI/ICKI/I HOCJ'IG)ICTBI/Iﬁ JACATCIIbHOCTH,
KOOPJAMHHUPOBATh M BBIIOJHATH pabOTy B YCJIOBHMSIX pPEaJbHOT0, BHUPTYalbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIeM.
Ba3oBrble ucciaenoBareLCKue AeiCTBHSA.
BIIQJICTh HAYYHOH TEPMHHOJOTHEH, KIIOYEBBIMHU TOHATHSAMH W METOAaMHU (U3UYECKOM

HaYKU;



BJIAJI€Th HaBbIKAMM y4eOHO-HCCIIEOBATENbCKOM U MPOEKTHOH NEesATEIbHOCTH B 00JacTH
(1)I/I3I/IKI/I, CIIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CaMOCTOATCIIBHOMY ITOMCKY MCTOA0B PCIICHHUA 3a1a4
($u3uIeCKOro conepKaHusl, IPUMEHEHHUIO Pa3IMYHBIX METOI0B TIO3HAHMS,

BJIAJCTh BHUJAMHU JAEATEIBHOCTU IO IOJIYyYEHHIO HOBOI'O 3HAHUS, €ro HMHTEpIpETalHH,
npeoOpa3oBaHUI0 U IMPUMEHEHHMIO B Pa3JIMYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4YHCIE INpHU
CO3JIaHUH Y4EOHBIX IPOEKTOB B 00aCTH (pHU3HKH;

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3M W AKTYAJIUM3HUPOBATH 3aJa4dy, BbIABUIATb
TUNoTe3y €€ pelleHMs, HaXOAWUTb AapryMEHThl [yl [JOKa3aTelbCTBA CBOUX YTBEPIKICHHH,
3ajJjaBaTh apaMeTpbl U KPUTEPUU PELLICHUS;

AHAJIM3UPOBATE IMOJYYCHHBIC B XOJC PCHICHHUA 3ada4yu pEe3yiibTaTbl, KPUTHUYCCKU
OLICHUBATHb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH UBMCHCHHUC B HOBBIX YCIIOBUAX;

CTaBUTh U (hOpMyIHpPOBaTh COOCTBEHHBIC 3aJjaud B 0Opa30BATENbHOM /IEATENIHOCTH, B
TOM YMCJI€ IPU U3YUYEHUH (PUBHKH;

JaBaThb OUCHKY HOBBIM CUTyallUsAM, OICHHUBATDH HpI/I06peTéHHI)II71 OIIBIT,

YMCTDb IIEPCHOCUTH 3HAHUA 10 (1)I/I3I/IK6 B IIPAKTUYCCKYIO 00J1aCTh KHU3HECACATCIIbHOCTH,

YMETh MHTEIPUPOBATh 3HaHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUT'aTh HOBBIEC UJEH, IpeiaraTb OpUrHHAIbHbIE OJX0AbI U PELICHHUS;

CTaBUThb HpO6JIeMI~)I " 3a71a4u, JOIMYCKAarIHE AJIbTCPHATUBHBIC PCIICHU .

Pabora ¢ undopmanmeii:

BJIAJICTh HaBbIKAMH MOJy4YeHUs MH(OpManuu (GU3NYECKOTO COJACpPKAHUSA U3 UCTOUHUKOB
pasHbIX THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBJIATH IOMCK, aHaju3, CHCTEMAaTU3aLUI0 U
MHTEPIpETannio HHPOPMALIUU PA3THYHBIX BUIOB U ()OPM IMPEIICTABICHHS,

OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCMOJIb30BaTh CPEJCTBA MH(OPMAIIMOHHBIX M KOMMYHHMKALIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX M OpPraHM3allMOHHBIX 3a/ad C COOJII0/IEHUEM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, TPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaThb TEKCThl (DU3MYECKOTO COJAEpKaHUs B pa3MYHbIX ¢opmarax ¢ Yy4EToM
Ha3HaueHUs MHPOpPMALMU U LEJNEeBOM ayauTOpuH, BBIOMpas ONTUMAIBHYIO (GOpMY
MNpEaACTaBJICHUA U BU3yaJIU3allluu.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIE JeHCTBHUSA:

OCYILECTBIIATH OOIIEHHE HA YpOKaX (PU3UKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOHMIMKTHBIX CUTYaIMil U CMATYaTh KOH(IUKTHL;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOYKY 3pPEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHMBHU1yaIbHON paboThI;

BbIOMpaTh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHI C yuy€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN KaKJOr0 4J€HA KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEATECIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS IO €€ IOCTHXKECHUIO: COCTABJIATH IUIAH JEHUCTBUM, PACIPENENATh POJIH C Y4ETOM
MHEHHUH Y4aCTHUKOB, 00CYKIaTh pe3ybTaThl COBMECTHON pabOThI;

OLIEHMBAaTh Ka4eCTBO CBOETO BKJIAJA U KaXKJIOTO YYaCTHUKA KOMaH/bl B OOLIUI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpealaraTb HOBBIE IIPOEKTHI, OLICHUBAThb WJAECHU C IMO3UMLUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;



OCYIICCTBJIATL ITO3UTHBHOC CTPATCTHUYCCKOC IIOBCACHHUC B Pa3jIMYHBIX CUTYyalUAgX,
MMPOSABJIATE TBOPYCCTBO U B006pa)K€HI/Ie, OBITH WHUIWMATUBHBIM.

PeryasiTuBHbIe YHHBepPCcAJIbHbIe YUeOHbIE 1eliCTBHS
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBJISTH IMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBJISITH TPOOJIEMBI, CTAaBUTh U (DOPMYIIMPOBATH COOCTBEHHEIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PEUICHHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBIMIOJTHEHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM HUMEIOUIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMUI;

JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;

pacuupsaTh paMKH y4eOHOTO MPpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATDH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO DJPYAULIUHA B 00NacTH (PU3KKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JIE€ATEIHLHOCTh, OLICHUBATh
COOTBETCTBUE PE3Y/IbTATOB LM,

BJIa/IETh HaBBIKAMH MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICJIUTENBHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

WCIIOJIH30BaTh MPUEMBI pedIIEKCHH JIJIsl OIICHKU CUTYAIluH, BEIOOpAa BEPHOTO PEIICHUS;

YMETbh OIIEHUBATh PUCKHU U CBOEBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIKEHUIO,

MPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX TIPU aHAIHU3E PE3YNIbTaTOB AEATEIbHOCTH;

MPUHUMATH Cce0s1, TOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpotiecce 10CTHXEHUSI TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI IO (hU3UKE AJIs
YPOBHSI CpefHEero o0Imiero oOpa3oBaHus y OO0YUYaIOIIMXCS COBEPIICHCTBYETCS AMOIIMOHAIBHBIN
MHTEJJIEKT, MPEANoaraonmi chopMUpOBaHHOCTD:

CaMOCO3HaHUsl, BKIIIOYAIOIIETO CITOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE COCTOSIHHE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON CeEphI, ObITh YBEPEHHBIM B ce0€;

CaMOpEeTryJIUpOBaHUs, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
W3MEHEHUSM U TPOSBIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHMBAILIMM, BKJIIOYAIOMIEH CTpEeMIICHHE K JOCTHMIKEHUIO LEIU U YCIEXYy,
ONTUMHU3M, HHUIIMATUBHOCTH, YMEHHUE JEHCTBOBATh UCXO/S M3 CBOMX BO3MOXKHOCTEH;

SOMITaTUH, BKJIFOYAIONIEH CHOCOOHOCTh MOHMMATh SMOIIMOHAIBLHOE COCTOSHUE APYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K COUYBCTBHUIO U COTNIEPEKHUBAHUIO;

COILIMATIbHBIX HABBIKOB, BKIIFOYAIONIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIIOJTEMH, 3a00TUTHCS, TIPOSIBIIAITH HHTEPEC U pa3periaTh KOHMOIUKTHL.

MNPEJIMETHBIE PE3YJIBTATHBI
K xonmy o0yuennss B 11 kjacce mpeaMeTHBIE Pe3ysIbTaThl HA 0a30BOM YpPOBHE JIOJKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCSl YMEHU:



JEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo GU3UKU B (OPMUPOBAHUU COBPEMEHHOMN
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOM TEXHUKH M TEXHOJIOTMM, B IIPAKTUYECKOU
NeSITeILHOCTH JIF0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOIN KAPTHHBI MUPA;

VUUTBHIBATh TPAHUIBl TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOJAENeil: TOYeYHBIN
JNEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeLIeHUN (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJICHUS (IIPOIECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JCHCTBUS TOKAa, B3aUMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
UHAYKIMS, JCHCTBHE MAarHUTHOTO TMOJISi HA MPOBOJHUK C TOKOM W JBWXKYIIMHCS 3apsij,
AIIEKTPOMArHUTHBIE KOJIEOaHUS M BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakuus W TMOJNSIpU3aLUi CBETa, JUCIEPCUS CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHASI PAIMOAKTUBHOCTB;

OIMCBHIBATh M3YYECHHBIC CBOMCTBA BEIECTBA (DJICKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3UYHBIX CPENl) U ICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCTIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHIa TOKa, SJIEKTPHUECKOe
HaIpsDKEHUE, SJICKTPUIECKOE COIPOTUBIICHNE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CHIIa,
pabora TOKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Amrepa, cwia JlopeHna, WHIYKTHBHOCTD
KaTYIIKH, SHEPTUsl 3JIEKTPUYECKOI0 M MArHUTHOTO TMOJIEH, MEepUOJ W 4YacToTa KoieOaHui B
K0JIe0aTeIbHOM KOHTYpE, 3aps U CUjia TOKa B MPOIECCe TAPMOHMUYECKUX AIEKTPOMArHUTHBIX
KoyieOaHui, (POKYCHOE pacCTOSIHME M OINTHYECKas CWJIa JIMH3BI, MPH ONHCAHWUU IPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMBIX BEIHYMH, WX OO0O3HAUCHWs W EIMHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIHUMHAMU;

OINHUCBHIBATh W3YYEHHbIE KBAaHTOBBIE SIBIICHUS W IPOLECCHI, HCHOIb3Yys (PHU3NUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, YHEPrHS U
UMIyNIbC (OTOHA, TEPHOJ IMOJypaclaja, DHEPTus CBSI3W AaTOMHBIX sep, TPU OMUCAHUU
NOPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YEMbIX BEJIUYMH, MX OO0O3HAUYeHUs u
€IMHUIIBI, YKa3blBaTh (POPMYJIbI, CBSI3bIBAIOLINE TAHHYIO (PU3UYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMH, BBIYHCIISIT 3HAYCHNE (PH3UUECKON BEITNYHMHEI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IOCJIEAOBAaTEIbHOTO W HapauIebHOTO  COEIMHEHHS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM WMHAYKUIUH, 3aKOH
NPSMOJIMHEHHOTO PACIpPOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKCHHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHME OHWHImTEHHa 11 Qorodrddexra, 3aKOH COXPaHEHUs] HHEPTUU, 3aKOH
COXpaHEHHMs] HMMYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4YMCiIa, MOCTynarel bopa, 3akoH paguoakTUBHOTO pacmajaa, MpU TOM pPa3IUYaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BHIPAKEHWE W YCIIOBHS (TPAHHUIIBL,
o0JyacT) IPUMEHUMOCTH;

OTpeNeNATh HANpaBieHHWE BEKTOpa MHAYKIMHW MAarHUTHOTO TOJISl MPOBOJHHUKA C TOKOM,
cuiiel Amnepa u cuibl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBaEMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SIBJICHUM W IPOLECCOB C
UCTOJIb30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3ToM  (OpMYIHPOBATH
npoOiieMy/3ajady W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEeJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTDH OMBIT U POPMYIUPOBATH BHIBOIBL;



OCYLIECTBIATh NpPAMbIE M KOCBEHHbIE H3MEpEHHs (U3UYECKUX BEJIWYMH, NPH ITOM
BBIOMPATh ONTHMAJBHBIM CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKHU
MOTPELIHOCTEN U3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTh PE3y/lbTaThl MOJTYYEHHOW 3aBUCHUMOCTHU
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, [enaTe BBIBOABI IO pe3yjibTaTam
UCCIIEJOBAHMUS;

cobuoiaTh INpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-HCCIEeNOBAaTEIbCKOW M  IPOEKTHOM JEATEIBHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pemiath pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENBI0, HCIOJIb3Ys
¢u3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIM3a YCIOBMS 337a4M BbIOUpPATh (PU3HUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIMYUHBI U (OPMYINbI, HEOOXOAUMbIE JUIsl €€ pelIeHMs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYSHHOTO 3HAUCHHSI (PU3MYECKON BEIIMYHMHEI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXIeHUI C ONIOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUECKUE SABICHMUS;

UCMOJIb30BaTh MPH pPEUIEHHH Y4eOHBIX 3a7ady COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUH JUIS TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIIPETAIMH U TIPEICTAaBICHHS y4eOHOH W
HAYYHO-TIOMYJISIPHOW HMH(OpMAIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh M10JIy4aeMylo HH(POPMALUIO;

OOBSICHATH NPUHLMIIBI IEHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
YCIIOBHSA UX 0€30IM1acHOTO MCIIOJIb30BAaHMSI B TIOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPUMEPHI BKJIaJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(QHU3UKOB B Pa3BUTHE
HaYKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA MO (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHrs 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHUsI 3/I0POBBS U COOIOIEHHSI HOPM IKOJOTUUECKOTO TIOBEICHHS B OKPYKaIOIIeH cpefe;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh padoTy
TpYyMNIbl, palMOHAIBHO paclpelneNniarTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CHUTYallHsX, aJeKBAaTHO OIEHMBATH BKJIAJ[ KaXIOTO W3 YYACTHHKOB TPYIIIHI B
peleHne paccMaTpuBaeMoil MpoOIEeMBl.
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OBOBIIAIOIIEE IOBTOPEHHUE
https://uchi.ru/,
https://infourok.ru/,
https://resh.edu.ru/,

6.1 Obobmaromee 4 https://edsoo.ru/ ,
IIOBTOPCHHE https://tepka.ru/buk.html |

https://phys-
oge.sdamgia.ru/prob_catalog

Hroro mo pazgeny 4

PezepBHOE Bpems 3

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME



https://edsoo.ru/
https://tepka.ru/buk.html
https://uchi.ru/
https://infourok.ru/
https://resh.edu.ru/
https://edsoo.ru/
https://tepka.ru/buk.html

