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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO YypPOBHS Ha YPOBHE CpEIHEro o0O0Imero ooOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHMH M TpeOOBaHMI K pe3ylbTaTaM OCBOCHMsS OCHOBHOH
obpasoBarenbHON TporpaMmsbl, npeactaBieHHbIXx B @I'OC COO, a taxxke ¢ yu€toMm ¢eaepaabHO
paboueil mporpaMmbl BOCIIUTaHHUS W KOHLEHIMM MperojaBaHus yueOHoro mpeamera «Dusmka» B
oOpa3oBaTeNnbHbIX  opraHuzauusx  Poccuiickoii ~ ®denepauuu,  peaqu3yrolIMX  OCHOBHBIE
0o0pa3oBaTesIbHbIE IPOrPAMMBIL,IIOJIOKEHHUS O PA0OYMX HMporpaMMax y4eOHBIX MPEIMETOB, yUEOHBIX
KypcoB B TOM UYHCIIE€ BHEYPOUHOH JEATEIHOCTH), Y4YEOHBIX MOJIYJe€H B COOTBETCTBUU C
tpeboBanusiMu PI'OC u POIl HavanbHOTO OOIIETO0, OCHOBHOTO OOIIETO M CPEIHEro OO0IIero
obpazosanus (Ilpuxaz MOY CI Ne6 ot 30.08.2024 Ne200)

Copneprxanue nporpaMMbl o (U3UKE HAIPaBICHO HAa (OPMHUPOBAHUE €CTECTBEHHO-HAY4HOM
KapTuHbl Mupa obyvaromuxca 10—11 kimaccoB npu oOydyeHun ux (usnke Ha 0a30BOM ypOBHE Ha
OCHOBE CHUCTEMHO-JIESITEIIbHOCTHOTO moaxoja. IIporpaMmma mo ¢u3uke coOTBETCTBYET TPeOOBaHUSIM
OI'OC COO k ninaHUpyeMbIM JIMYHOCTHBIM, MpPEIMETHBIM M METANpPEAMETHBIM pe3yibTaTaM
0o0y4YeHMsI, a TAK)K€ YUUTBIBAET HEOOXOAMMOCTh peaau3allMd MEXIPEAMETHBIX CBs3el (pu3MKu C
€CTECTBEHHO-HAYUYHBIMU y4EOHBIMM IpeiMeTaMu. B Hell onpenenstoTcs OCHOBHBIE LEJIN U3YYEHUS
¢U3MKN Ha YpOBHE CpeIHEro oouiero oOpa3oBaHMA, IUIAHUPYEMbIE PE3yIbTAaThl OCBOCHHUS Kypca
(U3UKHU: INYHOCTHBIE, METAIIPEIMETHBIC, TIPEAMETHBIC (Ha 06a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

® [UIAHUpYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (u3MKH Ha 0Aa30BOM YpOBHE, B TOM YHCIE

IPEMETHBIE PE3YJIbTAThI M0 T0/1aM 00YUYEHHUS;

e conepxanue yuyeOHoOro mpeamera «Pu3uKay mo rogam o0ydeHuHs.

dusmnka Kak Hayka o HamOosiee OOLIMX 3aKOHAX MPHUPOJbI, BBICTYHAs B KadecTBE y4eOHOIO
npeaMera B ILIKOJIE, BHOCUT CYLIECTBEHHBIH BKJaJ B CHCTEMY 3HAaHMM 00 OKpy’KarolleM MHpe.
[koabHBINA KypC PU3UKHU — CUCTEMOOOPA3YIOUINI ISl €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB,
MOCKOJIbKY (DU3MYECKHE 3aKOHBI JIEKAaT B OCHOBE IPOLIECCOB M SBJIEHUM, M3Yy4aeMbIX XHUMUEH,
6uonoruelt, ¢pusnueckoil reorpadpueil u acrpoHomueil. Vcrnonp30BaHHEe U aKTUBHOE NPUMEHEHUE
¢u3nuecKkux 3HAHUN OmIpelenseT XapakTep W Pa3BUTHE pa3HOOOpa3HBIX TEXHOJIIOTUH B cdepe
HHEPreTHKHU, TPAHCIOPTa, OCBOEHHS KOCMOCA, IOJyUYE€HUS HOBBIX MAaTepUajoB C 3aJaHHBIMU
cBoiicTBamu U Apyrux. M3ydyeHune ¢pu3MKu BHOCUT OCHOBHOW BKJIaJ B (hOpMHUpPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydamomuxcs, B (OpMUpOBaHHE yYMEHHH NPUMEHSATh HAy4YHbBIH MeETOJ
MO3HAHUS MPU BBIOJHEHUU MU y4eOHBIX MCCIEIOBAHUH.

B ocHOBy kypca pu3uku misi ypoBHSI CpeAHEro 00Iero oOpa3oBaHMs TOJIOKEH DS HICH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEH KypcC SIBISETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuajg M3 BCEX pas3fesioB (DU3MKH, BKIIOYAET KaK BOIPOCHI KIACCHYECKOH, Tak M
COBPEMEHHOU (PU3UKH.

Hoes ecenepanuzayuu. B cooTBeTcTBUM ¢ HeW MaTepuan Kypca (QpU3MKU OObETUHEH BOKPYT
¢usnueckux teopuil. Benyumm B Kypce siBisercss GopMHpOBaHKUE NMPEICTABICHUH O CTPYKTYPHBIX
YPOBHSIX MaT€pUH, BELLIECTBE U IOJIE.

Hoesa cymanumapuzayuu. EE peanuzauus mnpeamnojaraeT HCIOJIb30BaHHE T'YMaHUTApHOTO
noTeHuuana (GU3N4ecKold HayKd, OCMBICICHHE CBSI3M pa3BUTHsA (UM3HUKH C pa3BUTHEM OOIIeCTBa, a
TaKXe ¢ MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMU MpoOIeMaMH.

Hoesn npuxnaonot nanpasnennocmu. Kypc ¢pu3Mku mpezmnonaraeT 3HaKOMCTBO C IIHPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.



Hoes skonoeuzayuu peanusyeTcsi TOCPEICTBOM BBEACHUS JJIEMEHTOB COJEp)KaHus,
MNOCBALIEHHBIX HSKOJIOTUYECKUM MpOoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C pPa3BUTHEM
TEXHUKA U TEXHOJIOTUH, a Takke OOCYXICHHs NpoOJeM palroOHaIbHOTO HPUPOAONOIH30BAHUS U
9KOJIOTHYECKOl 0€30MacHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (U3MKHM Ha YpOBHE CpelHero oluiero o0pa3oBaHUS
ABNAIOTCS  (pusmueckue Teopuu ((OPMHPOBAHME TPEACTABIEHUH O CTPYKType MOCTPOSHUS
¢usnueckoil Teopuu, ponu (HyHOAMEHTAIBHBIX 3aKOHOB U TNPUHIMIIOB B COBPEMEHHBIX
IPEJICTAaBICHUSX O MPUPOJE, TpaHUIAX MPUMEHUMOCTH TEOPHM, Al OMUCAHUS eCTECTBEHHO-
HAYYHBIX SBJICHHUM U MIPOLIECCOB).

CHCTeMHO-IEITETPHOCTHBIN MOAX0J B Kypce (DM3MKH peanu3yeTcs Hpexae BCEero 3a CYET
OpraHu3alii SKCIEPUMEHTAJIBHON JeATeNbHOCTH oOydatonmxcs. /s 06a30Boro ypoBHS Kypca
GU3MKM — 3TO HCIOJIB30BAHME CHUCTEMbl (POHTANBHBIX KPAaTKOBPEMEHHBIX HKCIIEPUMEHTOB U
1a00paTOPHBIX pabOT, KOTOpPBIE B MporpamMMme 10 (HU3UKEe OOBCAMHEHBI B OOIIMHA CITHCOK
YUYEHHUYECKUX MPAKTHYECKHX paboT. BrpieneHne B ykKa3aHHOM IepeyHe JabopaTOpHBIX padorT,
MPOBOJUMBIX JJIsi KOHTPOJISI U OLEHKH, OCYIIECTBISIETCS YYaCTHUKaMHU 00pa30BaTeIbHOTO Ipolecca
UCXOAs M3 OCOOCHHOCTEW TMJIaHUPOBaHUS U oOcHamieHuss kabunera ¢usuku. [lpu sTOM
ofOecrieunBaeTcs OBJIaJieHUE OOYYaIOIMMUCA YMEHHUSMU TPOBOJUTH KOCBEHHBIE W3MEpPEHUS,
UCCIICIOBAaHHUST 3aBHCUMOCTEH (PU3MUYECKMX BEIMYMH M IIOCTAaHOBKY OIBITOB 10 IPOBEPKE
NPEIOKEHHBIX THITOTE3.

bonbiioe BHUMaHUE yaenseTCsl PEHICHUIO pacUE€THBIX U KayecTBEHHbIX 3a1ad. [Ipu stom nms
pacu€THBIX 3a7ad MPUOPUTETOM SIBISIOTCA 3aJauyd C SIBHO 3aJaHHOW (U3UYECKON MOMAENBIO,
MO3BOJISIOIINE TIPUMEHSATH N3yYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJIHOTO pa3zeiia Kypca, Tak
U WHTETPHUPYs 3HAHWS U3 Pa3HBIX pa3aeinoB. s KauecTBEHHBIX 3afad MPHOPUTETOM SBISIOTCS
3aJaHusl Ha OOBSICHEHUE MPOTEKaHUsd (PU3MUECKUX SBIICHUH M MPOLIECCOB B OKPYXKAIOIICH >KU3HHU,
TpeOyrorire BeIOOpa pusndeckoid MOIEIH JIJIsl CUTyalllH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpedboBanusiMu ®PI'OC COO k MarepuaibHO-TEXHUUECKOMY 00ECIIeUeHHUI0
ydaeOHOro mporecca 06a30BbIi ypoBeHb Kypca ()U3UMKH HA YPOBHE CpeaHEro oOIiero oOpa3oBaHHs
JIOJDKEH U3y4yaThbCs B YCIOBUSAX MPEIMETHOr0 KabuHeTa (U3UKU WIN B YCIOBHUAX MHTEIPUPOBAHHOTO
KaOMHeTa TpPEeAMETOB €CTECTBEHHO-HAyyHOro IwKiaa. B  kabuHere ¢GU3MKM JOKHO OBITh
HeoOxoaumMoe 1abopaTopHOe 000PYAOBAHKE AJIs BHIMOJIHEHHS YKAa3aHHBIX B IIporpaMMme no (Gpu3nke
YUEHHUYECKUX MPAKTUYECKUX pabOT U JEMOHCTPAIIMOHHOE 000pyI0BaHHUE.

JleMoHCTpaiMoHHOe  00opynoBaHHe (OPMHUPYETCS B  COOTBETCTBMM C  IPUHIUIIOM
MUHMMAaJIbHON JOCTATOYHOCTH M OOECHeyMBaeT MOCTAaHOBKY IE€PEYUCIEHHBIX B MPOrpaMMe 10
¢u3uKe KIIOYEBBIX JIEMOHCTpAIMA JUIsl HCCIENOBAHUS HW3Y4aeMBIX SBICHHH W TPOIIECCOB,
IMITUPUYECKUX U PYHITaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlaGopaTtopHoe 00OpyAOBaHUE AJIS YUYEHHMUECKUX NMPAKTHUECKUX paboT GopmupyeTcs B BUIE
TEMAaTUYeCKMX KOMIUIEKTOB M o0ecleunBaeTcsi B pacuéTe OJHOr0 KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temaruueckue KOMIUIEKTHI J1a0OpaTOpHOrO O0OpYAOBaHUS JIOJDKHBI  OBITh
MIOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIh30BAHUU AHAJIOTOBBIX M IM(POBBIX NPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHil.

OCHOBHBIMU 1IENISIMU U3Y4YeHUs1 GUMKU B 00I1IeM 00pa30BaHUU SBISIFOTCA:

e (opMupoBaHHME MHTEpECA U CTpeMIICHHs 00yJarOIIMXCs K HAYYHOMY M3YUYEHUIO IPUPOJIbI,

pa3BUTHE UX UHTEIJUIEKTYaJbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;

® Dpa3BUTHE TMPEICTABICHMA O HAyyHOM MeTojAe TMO3HaHuiA U (OpMHpPOBaHUE

UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



(dbopMUpOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3ylbTaTa W3Y4YCHHsS OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3HKH;

dbopMupoBaHUe yMEHHI OOBSCHATH SBJIECHUS C HCIOJIb30BAaHHEM (PU3MYECKUX 3HAHUU U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUe MPEICTaBICHU O poid (PU3UKHU AJI Pa3BUTHUS JPYTUX €CTECTBEHHBIX HaYK,
TEXHUKHU U TEXHOJIOTHUH.

JlocTikeHne STUX Iene oOecreynBaeTcsi pelIeHHEeM CIeNYIOIIUX 3a7ad B Ipolecce
U3YYeHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHuUs:

npuoOpeTeHne CUCTeMbl 3HaHUN 00 OO0mUX (U3NYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSX, BKIIOYAs MEXaHUKY, MOJEKYIAPHYIO (U3UKY, AIEKTPOJAUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(DU3UKH;

dbopMupOBaHUE YMEHUN MPUMEHSTh TEOPETUUECKHE 3HAHUS JUIsl OObSICHEHUS (PU3HUECKUX
SBJICHUU B TIPUPOJIE U JUIsl IPUHATHS MPAKTUYECKUX PEIICHUN B IOBCETHEBHOM JKU3HU;
OCBOEHHE CMOCOOOB PEIICHUS PA3IUYHBIX 337a4 C SIBHO 33/IaHHON (PU3UUECKON MOJIENbIO,
3a[a4, MOAPA3yMEBAIOLIUX CAMOCTOATENbHOE CO3JaHKe (PU3NYECKOW MOJENH, aJleKBaTHON
YCITIOBHSIM 33J1a4H;

MOHMMaHUe (UBNYECKUX OCHOB U MPHUHIMIIOB JACWCTBUS TEXHUYECKUX YCTPOWUCTB U
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHUS Ha OKPYKAIOIIYIO CPENY;

OBJIQICHUE METOJAaMH CaMOCTOSITEIbHOTO IUTAHUPOBAHHUS W TIPOBEACHHUS (HU3NIECKUX
OKCIEPUMEHTOB, aHAIN3a M MHTEPIPETAUH WH(POPMAIMU, ONMPECIICHHUSI TOCTOBEPHOCTH
MOJy4EHHOTO PEe3yNIbTaTa;

CO3/IaHUE YCIOBUH Il Pa3BUTHS YMEHUM NPOEKTHO-HCCIIENOBATEIbCKOM, TBOPUYECKOM
JESITEIbHOCTH.

Ha wu3yuenue ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CpeIHEro oOmero ooOpa3oBaHUA
otBoautcs 136 yacoB: B 10 kmacce — 68 vacoB (2 yaca B Hezento), B 11 kimacce — 68 yacoB (2 yaca B

HEJIEIIO).

[Tpennaraemplii B mporpamme o (pu3uKe NepedyeHb J1a0OpaTOPHBIX M MPaKTHUECKUX paldoT
SBJISICTCSA PEKOMEH/I0BAaHHBIM, YUUTEIb JeJIaeT BEIOOP MPOBEAECHUS 1a00paTOPHBIX pabOT U OMBITOB C

y4ETOM

VHIUBUyJIbHBIX ocobOeHHoCTEH o0yyJaronuxcs.



COAEPXKXAHUE OBYUEHUA

DJIeKTPOANHAMHKA

Tema . Maznummnoe none. I1eKmpomMazHUmMHAA UHOYKUUA

[TocTostHHBIE MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MArHUTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiMy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAYKIMY. KapTiHa TMHUM MarHUTHON MHAYKLUU TOJIS IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie NPOBOAHUKA C TOKOM. KapTuHa JWHMA MHAYKIMM MarHUTHOTO IO
JUIMHHOTO IPSIMOTO IMPOBOJHUKA M 3aMKHYTOIO KOJBLEBOI'O NPOBOJAHHMKA, KATYHIKA C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHuma, €€ MOIynb W HampaBlieHHE. J[BMKEHHE 3apsiKEHHOW 4YacTUIlbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pab6ora cuibl Jlopenna.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON uHAyKuuu dapanes.

BuxpeBoe siekTpuueckoe Mose. DNeKTPOJABMXKYIIas Cuia HHAYKIMU B IPOBOJHUKE,
JBHUKYIIEMCS IOCTYIIATEIbHO B OJTHOPOJIHOM MarHMTHOM IIOJI€.

[IpaBuio Jlenna.

NHayKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUKYILASl CHJIa CAMOMHTYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE IOJI€.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHUE: IIOCTOSHHBIE MArHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKIIOHEHNE DJIEKTPOHHOTO MMy4YKa MarHUTHBIM IIOJIEM.

JIMHUM MHIYKIIMK MarHUTHOTO MOJIS.

B3anmopeiictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
MOTOKA.

SIBrieHME CAaMOMHIYKIIUY.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

M3y4yeHre MarHUTHOTO TIOJISl KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUSA OCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Kone6anus n BOJIHBI
Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KOEOAHUS
Konebarenbnast cuctema. CBOOOIHBIE MeEXaHMYECKHE KoJjiebaHus. [ apMoHHUYecKue
koneOanus. Ilepuon, uacrora, ammautyga u  (asza kosnebanuil. IlpyXMHHBIT MasTHUK.
MaremaTtuueckuil MasTHUK. YpaBHEHHME TapMOHHUYECKUX KoseOanuil. [IpeBpaieHue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSAX.



KoneGartenbubiii koHTYp. CBOOOJHBIE 3JEKTPOMarHUTHbIE KoieOaHUS B HA€aIbHOM
KOoeOaTeIbHOM KOHType. AHAJOTUS MEXAYy MEXaHWYeCKUMU U DIEKTPOMArHUTHBIMU
kosiebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B HICATLHOM KOjeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BeIHyX/IeHHbIe MeXaHUYECKUE KoieOaHusl.
Pe3onanc. BeiHyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya M HOTpeOICHUE SIEKTPUUECKON SHEPTHUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
AJIEKTPO3HEPTUU B IIOBCEIHEBHOM JKU3HHU.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE IPUMEHEHHE: DSJIEKTPUUYECKUNH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, IMHUU 3JIEKTpoIiepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cUCTEMbI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE NEKTPOMArHUTHBIE KOJIeOaHusI.

OcmumorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUST OT  BPEMEHM) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopa.

Mopeinb TUHUY 3IIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Hccnenoanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpys3a.

HccnenoBanne IEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOH/JIEHCATOpa, KaTYLIKHA U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmpomMazHumHbsle 60J1Hbl

MexaHnueckue BOJIHBI, yCI0BHsl pactpocTpadeHus. [lepuon. CkopocTh pacpocTpaHeHus
U januHa BonHBL [lomepeunble W mpononbHble BONHBL. WHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIyYEHUs AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexrpomaruutHoi BoiHe. CBOWCTBA 3JIE€KTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, IpeJoMIIeHue, Moispu3anus, Audpakuus, uHtepepenius. CKOpocTh
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ixana >71€KTPOMarHUTHBIX BOJIH. [IpuMeHeHHe 3MeKTpOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnonokamusi.

DIIEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAOIIEH CPEBI.

TexHU4ecKkue yCTpOWCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKAJIbHbIE HWHCTPYMEHTHI,
YIbTPa3BYKOBasl JIMATHOCTHMKA B TEXHHKE W MEIULIMHE, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.



Jlemoncmpayuu

OO6pa3oBaHue U pacrpoCTPaHEHHUE TONEPEYHBIX U MPOJOIBHBIX 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.
JIyud cBeta. ToYeUHBIN UCTOYHUK CBETA.

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

[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 JsnH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKas CUiia TOHKOM JuH3bL. [locTpoenue n3odpakeHuil B cOOMparOIUX U pacCEeUBaIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKOU ONTHKH.

BonnoBas ontuka. HWutepdepenuus cBera. KorepeHTHble HCTOYHHMKH. Y CIIOBUSA
HaOJII01€HUST MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHON KapTUHE OT JIBYX CUH(pA3HBIX
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
peméTka, NoJsIpouI.

Llemoncmpayuu

[IpsimonuHeHOEe pacHpocTpaHEHUE, OTpakeHHWE U MperoMieHHe cBeTa. OnTHYecKue
npuOOpBI.

[TostHOE BHYTpEHHEE OTpakeHHne. Moziesb CBETOBOIA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHiinm crera.

Habmonenue nugpakiuu cera.

Habmonenue nucnepcun cBeta.

[TosryueHue cekTpa ¢ MOMOIIbIO MPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.



HccnenoBanue CBOMCTB M300paKCHUM B JIMH3aX.
Habmronenue aucrnepcuu cBera.

OCHOBBI CIIEIHATIBHOI TEOPUN OTHOCUTEJIbHOCTH
['panunbl NPUMEHUMOCTH KJIACCHMUYECKONM MeXaHWKH. [locTymarsl cnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTb MOJYJSI CKOPOCTHM CB€Ta B BaKyyme, [MPUHLUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JJIUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYIIHLCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs TTOKOSI.

KBanroBas ¢pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®oronsl. ®opmyna [lnanka cBs3u sHepruu GOTOHA C €r0 YACTOTOW. DHEPTUsl U UMITYIIbC
doToHa.
Otkpeitie u wuccnenoBanue Qoroddpdexra. Onwiter A. I'. CroneroBa. 3aKoHBI
dororddekra. YpaBuenue Diinmreitna 1 hotosddexra. «Kpacnas rpanuna» hotosddexra.
JlaBnenue cBera. OnbiTel I1. H. JIeOGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHUYECKHE YCTPONCTBA M TPAKTHYECKOE NpUMeHeHHe: (PoTodnemMeHTt, (OTOdaTUuK,
coNlHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®Doto3ddeKT Ha YCTAaHOBKE ¢ IMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToaHoI.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesuuro o -yactuil. I[lmanerapHas
monenb atoMa. [locrynarer bopa. Usnydenue u nornomieHue GOTOHOB MpU MEPEXOAE aTroma C
OJIHOTO YypOBHA »HEpruu Ha Jpyroil. Buasl crnexktpoB. CHeKTp ypOBHEH 5SHEPruu aroma
BOJIOpOJA.
BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoinsa. KopnycKyispHO-BOJIHOBOM Ayanu3M.
CHOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.
TexHuueckue yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbI aHaIu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Ornpezenenne JIMHBI BOJIHBI Jlazepa.
Hab6nronenne nuHEHYaThIX CIIEKTPOB H3TyISHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe sa0po
DOKCIMEPUMEHTHI,  JOKa3bIBAIOIIME  CIOKHOCTh  CTPOCHHUS  sifpa. OTkphITHE
paaguoaktuBHOCTH. OmbITHL Pe3epdopaa mo onpeneneHno coctaBa pauoakKTUBHOTO H3TYUEHUS.
CsoiicTBa anbda-, 6era-, raMma-u3TydeHus. BnusHue pagnoakTHBHOCTH HA KUBbIE OPraHU3MBI.



OtkpeiTHE TIpoTOHAa W HedTpoHa. Hykionnas monens siapa [eiizenOepra—lBaHeHKO.
3apsn saapa. MaccoBoe uucio sigpa. M30Tormsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-usinyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

Anepuplii  peaktop. TepmosiaepHblii cuHTe3. [IpobneMbl M NIEpCHEKTHUBBI  SAAEPHOM
SHEPIreTUKU. DKOJOTUYECKHE ACTIEKTHI S/I€PHOIN SHEPreTUKH.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTo/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHiaMeHTaIbHbIE B3auMoAecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuueckue yCTpOMCTBAa M NMPAKTHUYECKOE NMPUMEHEHHE: J03UMETp, Kamepa BuibcoHna,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomol

HccnenoBanue TpekoB vacTuil (110 rTOTOBBIM oTorpadusim).

DJIeMeHThI ACTPOHOMMH U ACTPOPU3NKH

Oranbel  pa3BuTUsA  acTpoHOMuH. llpukilagHOoe UM MHMPOBO33pPEHUECKOE 3HAYEHHUE
ACTPOHOMHH.

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

ConneuHas cucrema.

Connue. Conneuynass aktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTpalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJE0BaTeIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3N TJIaBHOU
nocneaoBaTelbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE TMPEACTABIEHUS O
MPOUCXO0KACHUH U BoJtoIMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [1yts — Hamia "anaktuka. [lonoxxenne u neuxxenune Connua B ['anaktuke. Turbl
raJlakTUK. PannoranakTuky u kBa3apel. YEpHBIE ABIPHI B sIpax FalaKkTHK.

Bcenennas. Pacmmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe nznyyeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habmonenns HeBOOPYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHM
JUISL OTIpEIeNIEHUs! MOJIOKEHHUs HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nonymapus 1 sipkue 3BE3/1bl.

Habmonenus B Teneckon Jlynsl, uianet, Mneunoro Ilyrtu.

O0o0maroniee moBTOpPEeHNE

Posnb Qu3MKM W acTpOHOMHUH B 3KOHOMHUYECKOH, TEXHOJOTHYECKOH, COIMAIbHONH U
THYECKOH cdepax [IeATeTbHOCTH 4YeloBEeKa, pojlb M MecTo (U3MKM M aCTPOHOMHMHU B
COBpPEMEHHOM Hay4yHOW KapTUHE MHpa, pPOJb (U3NYECKON Teopun B (OPMUPOBAHUU
MpeJICTaBICHUH 0 PU3NYECKON KapTHHE MUPA, MECTO (PU3MUECKON KapTHHBI MUpPa B 00ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTABIEHUN O IPUPOJIE.

Me:xnpeamerHblie CBA3H



N3yuenne kypca ¢uzukm 06a3oBoro ypoBHsS B 11 Kimacce oCymecTBiseTcs ¢ Y4ETOM
COJIEP)KATENBHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4YHbIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHsl, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUMW, TPUTOHOMETpUYECKUE (YHKIUHU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTAPHBIX (DYHKIUH,
MpU3HAKY TI0JI00US TPEYTOIBHUKOB, OTIPEIEIICHUE TUIOIIAIU TUIOCKUX PUTYp U 00BhEMA Tel.

buonocus: dMeKTpUYECKUE SBICHUS B KUBOW MPHUPOJE, KOJICOATENbHBIC JBWIKCHUS B
JKUBOIM TpUpoOJie, ONTUYECKUE SIBIICHUS B JKUBOM MpHUpOJEe, NCHCTBHE pagualii Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTAJNIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

l'eocpaghus: marHUTHBIE TONIOCA 3€MITH, 3aJIEKH MAarHUTHBIX Pyl, (poTochEMKa 3eMHOI
MOBEPXHOCTH, MPECKA3aHNE 3eMIICTPSCECHUM.

Texnonozus: MTMHUM DJIEKTPOIIEpEay, T€HEPaTOp NEPEMEHHOr0 TOKa, 3JEKTPOJIBUraTelb,
WHAYKIIMOHHAS T[1€4Yb, paxap, pPaauoNpUEMHUK, TEIeBU30p, aHTeHHA, Tenedon, CBU-mneus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COTHEYHAsI OaTapes.

IIVTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

OcBoeHue yqe6Hor0 npeamMeTa «Pu3nkKa» Ha YPOBHE CpPCAHCTO 06mero O6pa30BaHI/I$I
(6830BLII>1 ypOBeHB) JOJIDKHO obecneynTh JOCTHUIKCHUC CJICAYHOIIUX JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U MMPEAMCETHBIX O6pa30BaTeJ'II)HI)IX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI

JIMYHOCTHBIE pPe3yNbTaThl OCBOEHMs yueOHOro mnpeamera «DPHU3MKa» JOJDKHBI OTPaXkaTh
TOTOBHOCTh M CHOCOOHOCTH OOYUarOIIUXCsl pyKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEU
MO3ULIMEN JIMYHOCTH, CHUCTEMOM II€HHOCTHBIX OpHEHTAllMi, IO3UTHUBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
pPaCIIMPEHHUE KU3HEHHOIO OIBITa U OIBITA AEATEIBHOCTU B IPOLECCE pPealu3allid OCHOBHBIX
HaIIpaBJICHUN BOCIIUTATEIbHOM NEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMU  00ydarolierocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIeCTBa;

NPUHATHE TPAAULMOHHBIX OOIIEUEIOBEUECKUX T'YMAHUCTHUECKUX M JEMOKPATUUYECKHUX
IICHHOCTEI;

TOTOBHOCTb BECTH COBMECTHYIO JIEATEIBHOCTh B HHTEpEcax TpakJaHCKOTro oOlIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUU B 00pa3oBaTeIbHON OpraHU3alty;

yYMEHUE B3aMMOJEHUCTBOBATh C COLMUAIbHBIMU HMHCTUTYTaMU B COOTBETCTBUH C UX
GYHKIUSAMU 1 Ha3HAUEHUEM;



TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUS

c(OPMHPOBAHHOCTH POCCUHCKOM Irpa1aHCKOW UACHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JIOCTHXKEHUSM POCCUUCKHX
Y4€HBIX B 0071aCTH (DU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBECHHUS;

CIIOCOOHOCTh OLICHHBATh CUTYAIMIO M IMPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEGHHOCTH, B TOM YHCJI€ B IEATEIHLHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUUBOTO OYIYIIEro;

4) 3cTeTH4eCKOT0 BOCIIMTAHMSA:

ACTETHUYECKOE OTHOLIECHHE K MUPY, BKJIIOYas 3CTETUKY HAYYHOIO TBOPYECTBA, MPUCYIIIETO
(bu3HIECKOI HayKe;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K pA3IUYHBIM cdepaM NpodecCHOHANBHON NEATETbHOCTH, B TOM YHCIE
CBA3aHHBIM C (U3MKOW U TEXHHKOW, YMEHHME COBEpIIaTh OCO3HAaHHBIM BBIOOp Oymyiieit
npodeccuu 1 peann3oBbIBaTE COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B 001acTH (U3UKH HA
MPOTSKEHUU BCEU KU3HU,

6) 9K0JIOrHY€eCKOr0 BOCIIUTAHUS

c(OpPMUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYpBl, OCO3HAHHE TIJIOOATBFHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IJIAHUPOBAHUE M OCYIIECTBIICHUE JICMCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHMS
1eNel yCTOMYMBOrO Pa3BUTHS YEIIOBEUECTBA;

paclIupeHre OIbITa JIEATEIbHOCTH OKOJOTMYECKON HampaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAaHUN 10 (pu3mKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HU3UUECKOIN HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH JIeATeNbHOCTH, TOTOBHOCTh B IPOLECCE M3YUEHUs (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATEIbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

METAINPEIMETHBIE PE3YJIBTATBI

ITo3naBaTebHBIE YHHBepPCcAJIbHbIE YUeOHbIe 1elCTBUS
ba3oBble 1oruyeckue AeiicTBus:
CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBaTh IMpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;
OTIpEeIeNATh LENH NeSTeIbHOCTH, 33JJaBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX (PU3UUYECKUX SIBJICHUSX;
pa3pabaThIBaTh IJIaH PEIICHUs MPOOJIEeMBbI ¢ YUETOM aHaIM3a UMEIOIUXCS MaTepUAbHBIX
Y HEMaTEpUAIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBBI B JESATEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITETbHOCTH;
KOOPJMHUPOBaTh W BBIIOJHATH PAabOTy B YCIOBUSAX pPEaJbHOrO, BHUPTYaJbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHUCTBUS;



pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

ba3zoBble ucciienoBare/ibCKue 1eMCTBUA:

BIaACTh H&y‘-lHOfI TepMI/IHOJIOI‘I/Ief/'I, KIIFOUCBBIMU IOHATHUSIMHU U METOJaMU (1)I/ISI/I‘I€CKOI‘/1
HayKU;

BJIQ/IETh HaBbIKAMHU Y4eOHO-UCCIIEIOBATEIbCKOM M MPOEKTHON AESITETbHOCTH B 00JacTu
(I)I/I?;I/IKI/I, CHOCO6HOCTBIO N 'OTOBHOCTBIO K CaMOCTOATCIIbHOMY IMOHMCKY MCTOAOB PCIICHUA 3a/1a4
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3IUYHBIX METO/IOB TTO3HAHHSI,

BJIAJETh BHUJAMM JACATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHHWsS, €r0 HMHTEpIIpETaluH,
npeoOpa3oBaHMI0 M MPUMEHEHUI0 B PA3IMUHBIX Y4EeOHBIX CUTYyalUsX, B TOM 4HCIE MpU
CO3IaHUH YUEOHBIX MPOCKTOB B 00JIACTH (PU3UKH,

BbIABJIATE HNPUYUHHO-CICACTBCHHBIC CBSA3M W AKTYAJIM3HUPOBATH 3ala4dy, BbIABUI'ATb
TUIIOTE3y €€ pELICHMs,, HaXOOUThb apryMEHThl I JIOKAa3aTelIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PEIICHMUS;

AHAJIM3UPOBATE IIOJYUCHHBIC B XOJ€ PCHICHUA 3adadyd pe3yJbTaTbl, KPHUTHYCCKU
OLCHUBATb UX NOCTOBCPHOCTD, IPOTrHO3UPOBATH U3BMCHCHHUEC B HOBBLIX YCIIOBUAX;

CTaBUTh U (PopMynHpoOBaTH COOCTBEHHBIE 33Jaud B O0Opa30BATEIbHOU JEATEIHHOCTH, B
TOM YHUCIIE MIPU U3YYCHUH (PU3UKU;

JaBaTb OUCHKY HOBBIM CUTyallUsAM, OICHHUBATb HpI/IO6peTéHHHﬁ OIIBIT,

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

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAJIaraTh OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUThb HpO6JICMI:I " 3a7ia4u, JOIMYyCKAIHE AJIbTCPHATUBHBIC PCIICHUA.

Pabora ¢ undopmanmeii:

BJIa/IeTh HABBIKAMU TOJTy4YeHHUS MHMOpMALUU (PU3NYECKOTO COJIEP>KaHUSI U3 HCTOUHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYUIECTBJIATh IIOMCK, AaHAJNW3, CHUCTEMATHU3alUI0 U
MHTEPIIpETalNI0 UHPOPMALIMK Pa3IMYHbIX BUIOB U (hOPM MpeacTaBICHUS;

OIICHUBATH JOCTOBEPHOCTH MH(OPMAIUH;

UCIIONB30BaTh CpeACTBa HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX W OPraHU3alMOHHBIX 3a/ad C COOJIOJCHHEM
TpeOOBaHUI 3PTrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTHEHBI, peCypcocOepeKeH sl, IPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACpNaHHUS B pa3NU4YHBIX QopmaTax ¢ y4ETOM
Ha3HayeHWs WHGOpPMAllMM © I1EJNEeBOM ayAWTOPHUM, BBIOMpas ONTUMAaJIbHYIO (GopMy
MMpEaACTaBJICHUA U BU3yaJIU3alluu.

KoMMmyHukaTnBHBIE yHHBepcaibHble yueOHbIe 1eHCTBUSA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOI IEATETHLHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYalluid U CMATYaTh KOH(IMKTEHI;
pa3BEPHYTO W JIOTUYHO H3JIaraThb CBOK TOYKY 3PEHMSI C HCIOJB30BAaHUEM S3BIKOBBIX
CPEACTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHU1yaIbHON paboThI;
BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jeHa KOJUIEKTHBA,
NPUHUMATh LEJIM COBMECTHOM J€ATEIbHOCTH, OPraHW30BbIBaTh KM KOOPAWHHUPOBATH
JOEHCTBUS MO €€ JOCTH)KEHMIO: COCTaBIAThH IUIAH JEWCTBUH, paclpenciiaTh POl € Y4ETOM
MHEHHUH YJaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;



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

npejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IPAaKTUYECKON 3HAUUMOCTH;

OCYILLECTBIIATh ITO3UTHBHOE CTPATETMUYECKOE IIOBEIACHHWE B PA3JIUYHBIX CHUTYalMsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepPcaJbHbIEe YUeOHbIe 1eHCTBUSA
Camoopranu3anus:

CaMOCTOSITENIFHO OCYIIECTBIISTH IMO3HABATEIbHYIO AEATENBHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIC 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIATh IUIAH PEIICHUs] PAacCUETHBIX M Kauye€CTBEHHBIX 3a]ady, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ Y4ETOM HUMEIOUIUMXCS PECypCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSsIM;

pacuupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

crocoOcTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO DJPYAULIUHA B 00NacCTH (PU3KKH,
MOCTOSTHHO TMOBBILIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLIUOHAIbHBIH HHTEJVIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JIE€ATEIHLHOCTH, OLIEHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MO3HABATENBHON peIeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCWCTBUN
Y MBICJIUTEILHBIX MPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMH;

WCIIOJIH30BaTh MPUEMBI pe(IIEKCUH IJIs1 OIIEHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUSI 10 UX CHIDKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;

MPUHUMATH Ce0sl, MOHNUMAsi CBOM HEJIOCTATKU M JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3€E PE3YIHTATOB JIEATEIbHOCTH;

MIPU3HABATh CBOE MPABO U MPaABO JAPYTUX HA OMIUOKH.

B mporiecce 1O0CTHXEHUSI TUYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MPOTPAMMBI IO (DU3UKE AJIs
YPOBHSI CpeAHero oOIiero oopa3oBaHus y OOyUYaOIIUXCSI COBEPIICHCTBYETCS SMOIMOHATbHBIN
MHTEJJIEKT, MPEANoaraonumi copMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIET0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE COCTOSHUE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpETYJIUPOBAHUS, BKJIFOYAIOUIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIbHBIM
W3MEHEHUSIM U TIPOSIBIATH THOKOCTD, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHUBAILIMM, BKJIIOYAIONIEH CTpEMJIEHHE K JOCTHXKEHUIO LEIU U YCIEXY,
ONTUMHU3M, UHUIIMATUBHOCTb, YMEHHUE JE€HCTBOBATh UCXO/S U3 CBOMX BO3MOXKHOCTEH;

SMIIATHH, BKJIIOYAIOLIEH CIOCOOHOCTh MOHMMATh SMOLMOHAIBHOE COCTOSHHE ApPYTuX,
YUUTBIBATh €r0 MPH OCYIECTBICHUH OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHIO U COIIEPEKNBAHUIO;

COLIMATIbHBIX HABBIKOB, BKIIIOUYAIONINX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, IPOSIBIISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.



MNPEJIMETHBIE PE3YJIBTATHBI

K xonny oOyuenusi B 11 kJjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTh y OOYUAIOIINXCS YMEHUI!

JEMOHCTPUPOBATh Ha MPUMEpax poib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TEXHOJIOTHM, B IIPAKTUYECKOU
JeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTHIBaTh TPAHUIBl TPUMEHEHUS M3YyYEHHBIX (PU3NUECKUX MOJeNel: TOYEeUHBIH
JNEKTPUYECKUN 3apsifi, Jyd CBeTa, TOYEYHBIM MCTOUYHUK CBETa, sJepHas MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPU PEeLIeHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (hU3MYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AJEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: 3JEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JCHCTBUS TOKAa, B3aMMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHAas
WHIYKIMS, JCHCTBHE MAarHUTHOTO IOJISi HA IPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsj,
AIIEKTPOMArHUTHBIE KOJICOAHUSI U BOJIHBI, IPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HUHTepdepeHuus, audpakuus U TMOJSIPU3ALUS CBETa, JUCIEPCUsi CBeTa,
dotoanekrpuueckuii 3¢pdexT (pororddexT), cBeToBOE NaBieHHe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M HCKYCCTBEHHAs PaIMOAKTUBHOCTD;

OTMCBHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (DIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKHUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IMYHBIX CPEN) U JICKTPOMArHUTHBIE SBIECHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKHE BEIMYUHBL: DJICKTPUUECKUN 3apsi, Cuila TOKa, OJIIEKTPUYECKOe
HaIpsDKEHUE, SJICKTPUIECKOE COPOTUBIICHNE, PAa3HOCTh MOTEHIMAJIOB, JIEKTPOABIKYIIAs CHIIa,
paboTa TOKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Amriepa, cwia JlopeHna, WHIYKTHBHOCTD
KaTYIIKH, SHEPTUsl DJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEepuoJ M 4YacToTa KojeOaHul B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHjla TOKa B MPOILECCe TApPMOHUYECKUX 3JIEKTPOMArHUTHBIX
Koyie0aHni, (POKYCHOE pacCTOSIHHE WM ONTHYECKas CHJIa JIMH3BI, MPU ONHCAHWUH TPAaBUIHHO
TPaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMbBIX BEIMYMH, WX OO0O3HAUCHWsS W EIMHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BETHUMHY C APYTUMHU BETHUYNHAMU;

ONHUCBHIBATh M3YYEHHBbIE KBAHTOBBIE SIBIEHUS U MPOLECCHI, HCMONb3Yys (PU3HMUECKue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, YHEPrHS U
UMIyNnbCc (OTOHA, TEPHOJ IONypaclaga, SHEPrus CBS3M aTOMHBIX SAEp, NMPH ONUCAHHUU
MPAaBUIBHO TPAaKTOBAaTh (U3MYECKUN CMBICI HCIOIB3YEMbIX BEIHYWH, UX OOO3HAYCHHS U
€MHHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIONINE MAaHHYIO (DU3HUECKYIO BEIMYUHY C JIPYTUMHU
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHNE (PH3UUECKON BEITMYHMHEI;

aHATM3UPOBaTh (PU3MUYECKUE MPOIECCHl W SBICHUS, HCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIUNBL:  3akoH OMa, 3aKOHBI IOCJIEAOBAaTENIbHOTO W NapalljIeIbHOTO  COEIUHEHUS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM HHAYKLIUH, 3aKOH
NPSMOJIMHEHHOTO PACIpPOCTPAHECHUsI CBETA, 3aKOHBI OTPAXCHUS CBETA, 3aKOHBI MPEIIOMIICHHS
CBeTa, ypaBHeHHME OWHImTeHHa 11 Qorodrddexra, 3aKOH COXPaHEHHUs] HHEPTUU, 3aKOH
COXpaHEHHMs] HMMYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOT0 4YMCia, MOCTynaTrel bopa, 3aKOH paguoaKTHBHOIO paclajaa, MpU 3TOM pa3iuyarb
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BHIPAKEHWE W YCIOBHS (TPaHHUIIBL,
00JacTi) IPUMEHUMOCTH;

OTpeNeNATh HAIpaBieHHWE BEKTOpa MHAYKIHMHW MarHUTHOTO TOJIsl MPOBOJHHKA C TOKOM,
cuiibl Amrnepa u cuiisl JlopeHia;



CTPOUTB U OIMCHIBATh N300pake€HNUE, CO3/1aBAEMOE TNIOCKUM 3€pKaioM, TOHKOH JINH30M;

BBINOJIHATh SKCIEPUMEHTHI IO HCCIEAOBAHHIO (DPU3MUYECKUX SBICHUH U IPOLIECCOB C
UCTIOJIB30BAHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro HSKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UYECKUX BEJIWYHMH, IMPH STOM
BBIOMpPATh ONTHMAJBHBINM CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C HCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUIL:
P 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHpOBaTh PE3yNbTaThl MOJYyYEHHONH 3aBHCUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, [enaTh BBIBOABI IO pe3yjibTaTam
UCCIIC/I0BaHMS;

cobuoiaTh INpaBuia O€30MaCHOro TpyAa MpU IMPOBEIEHUM HCCIENIO0BAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM UM TMPOEKTHOW JAEATENBHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1AOOPaTOPHOTO 000PYAOBaHUS;

pewiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCHOJb3Ys
(du3nyeckre 3aKOHbl M NIPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BbIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIBI, HEOOXOAMMEBIC IS €€ pEelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATbHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MUECKON BEIIMYHMHEI,

pelaTh KayecTBEHHbIE 3a/1a4M: BBICTPAMBATh JIOTMYECKM HEMPOTHBOPEUMBYIO ILIEMIOUKY
paccyXIeHUI ¢ ONOpOi Ha N3y4eHHbIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SBICHUS;

UCTIONB30BaTh TPH PEUICHHH YYeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, MHTEPIPETALMN W TIPEACTABICHUS Y4eOHOH U
HAY4YHO-TIOMYJISIpHOH HMH(OpManuy, NOIYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKHU
aHaAJIM3UPOBATh M10JIy4aeMyto HH(POPMALUIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUIECKUX YCTPOWUCTB, pa3InyaTh
YCIIOBHS UX 0€30IMacHOTO MCIIOJIb30BaHMS B TIOBCETHEBHOM JKU3HHU;

INPUBOANUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HAaYKH, B 00BSCHEHHE IIPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIONIF30BaTh TEOPETHUECKUE 3HAHUSA 1O (HU3UKE B TOBCEIHEBHOW IKH3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPAMU U TEXHUUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMsI 3JI0POBbsI U COOJIOJICHHS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXarolleil cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIEH, IUIaHUPOBATh paboTy
TPYIIBI, palMOHAIBFHO paclpeneNiiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATENILHOCTH B
HECTaHJAPTHBIX CUTYalHsX, aJleKBAaTHO OIEHHBATH BKJAJ Ka)IOTO W3 YYaCTHHUKOB TPYIIHI B
peleHue paccMaTpuBaeMoit poOJIeMBI.



TEMATHYECKOE IINTAHUPOBAHUE

Ne KoaunuecTBo
HanmenoBanue pa3ie/ioB U TeM NPOrpaMMbl

n/n 4yacoB

1 [TocTossHHBIE MArHUTHI U UX B3auMojeicTBUE. MaruutHoe noje. Bekrop 1
MAarHMTHOW MHIAYKUHUH. JINHUM MarHUTHOW MHAYKIIUU

5 MarnuTtHoe nose npoBoAHMUKa ¢ TokoM. OnbIT Opcrena. Bzaumoneiicraue 1
MPOBOJHUKOB C TOKOM

3 JIaboparopHast pabota «/3ydeHrne MarHuTHOTO IOJISI KATYIIKU C TOKOM 1
JlelicTBME€ MarHUTHOTO TOJIs1 HAa MPOBOJHUK ¢ TOKOM. Cuna AMriepa.

4 JlabGopaTopHas pabota «lccnenoBanue 1edCTBHS MOCTOSHHOIO MarHuTa 1
Ha paMKy C TOKOM»

5 JleficTBrE€ MarHUTHOTO TOJI HA JBUKYILYIOCS 3apPSKEHHYIO YaCTHUILY. 1
Cuuna Jlopenna. Pa6ota cuiel JIopeniia

6 DnekTpoMarHuTHas UHAYKIHs. [IoTOk BeKkTopa MarHUTHOW MHIYKIUU. 1
O/JIC unaykuuu. 3aKOH 31€KTPOMarHUTHOM MHAYKuuu Papanes

7 JlaboparopHast pabota «lccienoBanue sBICHUS JIEKTPOMArHUTHON 1
WHTYKITAW

8 NunyktuBHOCTD. SIBNeHue camonnaykuuu. I1C caMOMHAYKIIMU. DHEPIUs 1
MarHUTHOTO TOJI KaTYIIKH C TOKOM. DJIEKTPOMArHUTHOE T0JIe
TexHnueckue ycTpocTBa U MX MPUMEHEHHUE: IOCTOSIHHBIE MArHUTHI,

9 3JE€KTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTHII, 1
WHIYKIUOHHAs [1€Yb

10 O606matonuii ypok «MarautHoe mnose. DIeKTpPOMarHuTHAs HHIYKIMS 1

11 KonTponbhas padota no teme «MaruutHoe nose. JIeKTpOMarHuTHas 1
WHITYKITAS

12 CBoboHBIE MeXxaHHUeCKHe KoeOaHus. ['apMoHudeckre kojaebaHusl. 1
VYpaBHeHue rapMoHHUeckux konebanuii. [IpeBpaienue snepruu

13 JIaboparopHas pabota «lccrneqoBanue 3aBUCHMOCTH MIEPHUO/Ia MAJIBIX 1
KoJe0aHuil Tpy3a Ha HUTH OT AJTUHBI HUTH U MacChl TPy3a»
Koneb6atenbubiii KOHTYp. CBOOOHBIE SJIEKTPOMArHUTHBIE KOJICOAHUS B

14 UJIeaTbHOM KOJIEOATETbHOM KOHTYpe. AHAJIOTHS MEXKy MEXaHUUYECKUMU 1
Y DJIEKTPOMATHUTHBIMU KOJICOAaHUSIMU

15 ®opmyna ToMcoHa. 3aKOH COXPAHEHMS SHEPTUU B UEAITBHOM 1
KoJ1e0aTeIbHOM KOHTYpE
[IpencraBienue o 3aTyxaronux KoneOaHusX. BeIHY)IeHHbBIE

16 MexaHu4yeckue kojiebanus. Pesonanc. BeiHyX/IeHHBIC 2JIEKTPOMarHUTHBIC 1
KoJIeOaHus

17 Ilepemennsbiit Tok. CHHYCOUJAJIBHBIN IEPEMEHHBIN TOK. MOIIHOCTH 1

NEpEMCHHOTO TOKaA. AMHJ’II/ITy,Z[HOC n HeﬁCTBYIOIHee 3HA4YCHHUEC CUJIBI TOKA 1




HaIpsKEHUS

Tpancdopmarop. [IpousBoacTBo, nepeaaya u norpediieHue

18 JJIEKTPUYECKON SHEPTUU

19 Y CTpONCTBO U NPAKTUYECKOE IIPUMEHEHHUE IIEKTPUYECKOTO 3BOHKA,
reHepaTopa epeMEHHOT0 TOKA, JIMHUH JIEKTpolepead

20 OKOJIOTHYECKHE PUCKU IIPU IPOU3BOACTBE dJeKTposHeprun. Kynsrypa
HCII0JIb30BAaHUS MIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HU

91 MexaHuueckue BOJIHBI, yclIoBuUs paciipoctpanenus. [lepuoa. Cxopoctsb
pacnpocTpaHeHus U JUIMHA BOJIHBL. [lonepeunble v IpogoabHbIE BOJIHbI

22 3Byk. CkopocTb 3ByKa. I pomkocTs 3Byka. Beicota Tona. TemOp 3Byka

93 ONEeKTPOMarHuTHBIE BOJHBI, UX CBOMCTBA U cKopocTs. IIkana
JIEKTPOMAarHUTHBIX BOJIH

24 [IpuHUMIBI paguoCBsI3U U TeNEBUACHUS. Pa3BuTHE CPEICTB CBA3HU.
Pamnonoxanusa

25 Kontponbnas padota «KonebaHust u BOJTHBDY

26 [IpsimonuHEtHOE pacpocTpaHEHHUE CBETA B OJJHOPOJHOM Cpee.
Toueunslii HICTOUYHUK cBeTa. JIyd cBeTa

97 OtpaxxeHnue cBeta. 3aKOoHbI OTpakeHus ceta. [locTpoenue n300paxeHui
B IUIOCKOM 3€pKajie

28 [Ipenomnenue ceera. I[lonHoe BHyTpeHHEe oTpaxenue. IIpenenbHblil yroa
IIOJIHOTO BHYTPEHHEIO OTPAKEHHUS

29 JIaGoparopHas padota «/3MepeHne mokasarenis MpeIoMICHUS CTEKIIa

30 JIunzsl. [loctpoenue nzobpakeHuil B aunH3ze. @opMyiia TOHKOM JIMH3BI.
VYBenuueHue JIMH3bI

31 JlabopaTtopHas pabota «lccinenoBanre CBOMCTB M300paKEHUN B IMH3AaX)

39 Hucnepcus ceera. ClnoxxHbli coctaB 6eroro cera. Lser. JlabopaTopHast
pabota «HabmtoieHue aucrnepcuu CBeTa»

33 Wntepdepennus cera. Audpakuus ceera. JJudpakunonnas pemeérka

34 [TonepednocTs cBeTOBBIX BOJH. [losspr3anus ceera

35 Onrtuyeckre NpuOOPH! M yCTPOHCTBA U YCIOBUS UX 0€30I1aCHOTO
MIPUMEHEHHUS

36 I'panu1el TPUMEHUMOCTH KJ1accudeckod MexaHuku. [locTynaTsl
CIELMAIbHON TEOPUU OTHOCUTEIBHOCTU

37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHHU 1
COKpalICHHUE JUIUHbI

38 DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON YacTUIbl. CBSI3b MACChl C YHEPTUEN
Y UMIYJIBCOM. DHEPrus MOKOs

39 KonrtponbHas padora «OnTrka. OCHOBBI CHIEIMATIBLHON TEOPUHU

OTHOCHUTCIIBHOCTH




40

®otonsl. opmyna [Inanka. DHeprus 1 UMIysabC GoToHa

41 Otkpeitre u uccienoBanue porordpdexra. Onbitel A. I'. Croneroa

42 3akonbl portorddexra. YpaBHeHue DitHmTeHHA 11t hoTodPdekTa.
«Kpacnas rpanuma» porodddexra

43 Jasnenue cera. OnwiThl [1. H. JIeObenepa. Xumudeckoe nelicTBHE CBETa

44 TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: (POTOIIEMEHT,
¢doronaTuuk, CoTHEYHAst OaTapes, CBETOANO/

45 Pemrenue 3agad mo teMe «DJIeMEHTHI KBAHTOBOM OIITUKH

46 Monens atoma Tomcona. OnbiTel Pe3epdopaa mo paccestHuiO o-4acTHII.
[InanerapHas Mmojesb aToMa

47 ITocTtynater bopa

48 Wznyuenue u nornomuieHue GOoTOHOB MPH MEPEXOe aToMa ¢ OJTHOTO
YPOBHS DHEPrUH Ha APYyroil. Bunel ciekTpos

49 Bonnosele coiicTBa yactuil. Bonnsl ne bpoiins. KopnyckymnspHo-
BOJIHOBOI1 yanu3M. CIIOHTaHHOE U BBIHYKJIEHHOE U3ITyUYeHUE

50 Otkpertre pagunoaktuBHOCTH. OnbITH Pesepdopaa mo onpeaenennto
COCTaBa PaIMOAKTUBHOTO U3JIyUYEHUs

51 Coiicta anb(a-, 6era-, raMmma-u3rydeHus. BiusHue pagnoakTHBHOCTH
HAa >KMBbIE OPTaHU3MBbI

59 OTtkpbiTHE IPOTOHA U HeWTpoHa. M30Tombl. Anbda-pacnaa. DIeKTPOHHBII
Y IO3UTPOHHBIN OeTa-pacnaj. ['amma-u3nyduenue

53 OHeprus cBA3M HYKJIOHOB B sipe. SInepHble peakuuu. SnepHelil peakTop.
[Tpo6nembl, nepcreKTUBBL, FIKOJOTHUECKUE ACHEKTHI SA€PHON SHEPTreTUKH
DOneMeHTapHbIe YacTUIbl. OTKPBITHE MO3UTPOHA. METO bl HAOTIOICHUS U

54 pPErucTpanyy 3JIeMEeHTapHbIX YyacTul. Kpyribiil ctos «@yH1aMeHTAIbHbIE
B3auMOICHCTBUSA. EAMHCTBO u3nueckor KapTUHBI MUPay
Oransl pa3BUTUs acTpoHOMUU. [IpuKitagHOE 1 MUPOBO33pEHUYECKOE

55 3HaueHue actpoHomuu. Buj 3BEé31H0T0 HEOa. Co3Be3 s, IpKUE 3BE3IBI,
IUTAHETHI, UX BUAUMOE BHKeHue. CollHeuHas cuctemMa

56 Connue. Conneuynas aktuBHOCTh. McTounnk seprun CosHua u 38€31
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. 3BE3/1bI TTIaBHOU

57 IoCIeI0BaTeNbHOCTH. BHyTpeHHee cTpoenue 38€31. COBpeMEHHbIE
IIPEICTABICHMSI O IPOUCX0XKIEHUH U BomoK CoHIa U 3BE3]

58 Mueunsiit [1yte — nama [Manaktuxka. [Tonoxxenue u nemxenue ColiHia B
lNanaxrtuke. I'anaktuku. YEpHbIE NBIPBHI B AIpaxX ralakTUK

59 Bcenennas. Paz6eranue ranaktuk. Teopust bonbimoro B3psiBa.
PenukToBoe n3nydyenue. Meraranaktruka

60 Heperennsie npo0aeMbl aCTpOHOMUHU

61 KonrtponbHast pabota «1€MEeHThl aCTPOHOMHHU U aCTPODUZUKH»

62 Oo6o06maromuii ypok. Poib Gpu3nku 1 acCTpOHOMUHU B IKOHOMHUYIESCKOM,




TEXHOJIOTUYECKOM, COLMAIEHON M 3TUYECKOH chepax NesTeNbHOCTH

YelioBeKa

63 0606H1aI0H11:H?1 YPOK. leJIB ¥ MeCTO (PM3UKU U aCTPOHOMUH B 1
COBPEMEHHOW HAyYHOH KapTHHE MUpa

64 O6o0maromuii ypok. Poib ¢puzudeckoit Teopuu B GOpMHUPOBAHUH 1
MPEJCTaBICHUN O (PU3NIECKOIN KapTHHE MUPA

65 O6o0maromuii ypok. Mecto Gu3n4ecKor KapTHHBI Nilzlpa B 00IIIEM psTY 1
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABICHUN O IPUPOIE

66 PesepBHbIil ypok. MaruutHoe 1noje. JIeKTPOMarHUTHAS HHYKIUS 1

67 PesepBHblit ypok. OnTrka. OCHOBBI clielUaIbHONW TEOPUU 1
OTHOCHUTEIIEHOCTH

68 Pesepnbiii ypok. KBantoBas ¢puzuka. DneMeHTbl aCTPOHOMUU U 1
acTpou3uku

OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




o W D E

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

1. I'.4. Msxuies, b. b. Byxosues, H.H. Corckuit ®usuka 10 k1. ®uszuka 10 knacc.
bazoBelii u yrinyOnenHsiii ypoBeHb. YueOHHK. Mocksa. [Ipocsemenne, 2020 r.

2. I'. 4. Mskuwes, b.b. byxosues, B.M. Yapyrun ®@usuka 11 knacc. ba3oblii u
yriyOJIeHHbIH ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020 r.

3. A.I1. PermkeBuy. COopHUK 3a1a4 1o ¢puszuke. Mocksa, poda, 2005 - 2019 1.

4. Co6opnuk 3anau o ¢usuke 1t 9 — 11 xkmaccos. CocraBurens [ H. Crenanosa. M.

«IIpocemienuer», 1996 r.

METOANYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

1. I'.4. Msaxkuues, b. b. byxosues, H.H. Corckuii ®u3uka 10 k. @usuka 10 knacc.
bazoBerii 1 yrioyOieHHblil ypoBeHb. YueOHHK. Mocksa. [Ipocsemenne, 2020

2. I'.4. Mskues, b.b. byxosues, B.M. YUapyrun ®@usuka 11 knacc. ba3oslit u
yriyOiaeHHbIi ypoBeHb. YueoHuk. Mocksa. [Ipocsemnienue. 2020

3. A.I1. PeivkeBuu. COopHUK 3a1a4 o ¢usuke. Mocksa, poda, 2005 - 2019 r.

4. CoOopHuk 3anay no ¢usuke 111 9 — 11 knaccos. CocraButens [.H. CrenanoBa. M.:
«IIpocsemienuey, 1996 r.

5. 10.A. Caypos. ®usuka. [loypounsie pazpadotku. 10 kmacc. [Tocobue mist
obmeo0pa3oBarenbHbIX opranusanuii. Mocksa. [Ipocsemnienue. 2015

6. 10.A. Caypos. @usuxka. [Toypounsie pazpadotku. 11 knacc. I[Tocobue ns
o01ieo0pa3oBaTeabHbIX Opranu3anuid. ba3oBblii u yrinyOieHHbIN ypoBeHb. MOCKBa.

IIpocsemenue. 2017 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

XKupas pusmka: odyvaromias nporpamma, http://www.int-edu.ru/soft/fiz.html

Ypoxku ¢u3uku ¢ ucrnosib3oBanuem MuTepHeTa. http://www.phizinter.chat.ru/

®usuka.ru. http://www.fizika.ru/

dusuka: Kowiekuus onslTos. http://experiment.edu.ru/

dusmKa: 37IeKTPOHHAS KOJUIEKIIHA OnbITOB. hitp://www.school.edu.ru/projects/physicexp
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