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INOACHUTEJIbBHAS 3AIINCKA

[IporpamMa 1o ¢usnke 06a30BOr0 YpOBHS Ha ypPOBHE CpPEAHEro oO0IIero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMI K pe3yabTaraM OCBOEHHS OCHOBHOMU
oOpasoBarenbHONM Tmporpammel, mpeactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanbHOil paboueil mporpaMMbl BOCIUTAHHUA M KOHLEHIMM IPETOAaBaHUs y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX  oOpraHu3aiusx Poccuiickoit ~ denepanuu,
peaTM3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamnpaBieHO HAa (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kiaccoB npu oOydeHuu ux ¢Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPyEeMBbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOY4YeHHs, a TAaKKe YUYUTHIBACT HEOOXOAMMOCTH PeaH3allid MEXKIPEIMETHBIX
CBsizell (PM3MKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEIHEro oOIero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOEGHUS Kypca (HU3UKU: JUYHOCTHBIC, METallpeIMETHbIE, IpeIMeTHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3uKe BKIOYAET:

e [UIAHUpPYEMbIE PE3yIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM YHUCIIE

IpEMETHBIE PE3YJIbTAThI 10 T0/1aM 00YUYEHUS;

e cojnepxanue yuyeOHoro mpeamera «Pu3uKay Mo rogaM o0ydeHHs.

dusmka Kak Hayka o Haubosee o0IIMX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yUEOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CUCTEMY 3HaHUH 00 OKpyXKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3YIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMBbIX
XuMHel, Ouonorue, ¢usmdeckoit reorpadueir u acrpoHomueit. Mcnonap3oBaHue W akTHUBHOE
IpUMEHEHHE (U3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHIl B cdepe DSHEPreTHKH, TPaHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. U3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYUYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
IPUMEHATh HayYHbIH METOJI TO3HAHUS MPH BBIOJIHEHUH MU y4eOHBIX MCCIIEJOBAHUH.

B ocHOBy Kypca ¢u3uku JUist ypoBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypcC SIBISETCS JOTHUECKU 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca pU3suku 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OPMHUpOBAHUE TMPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€PHUHU, BELIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoib30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaK’Ke ¢ MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMU U 3KOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraet 3HakoMCTBO € IIUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHUN U3YUYEHHBIX TEOPHIl U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpPKaHMS,
MNOCBALIEHHBIX 3KOJIOTMYECKHM Mpo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKKe 00CYXIeHUS MPOOIeM PallMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U
HKOJIOTHYECKOM Oe30MaCHOCTH.

CrepKHEBBIMH 3JIEMEHTaMH Kypca (M3MKHM Ha yYpOBHE CpEeTHEro o0mero o0pa3oBaHUS
ABISIIOTCS  (pu3uyeckue Teopuu ((opMHpOBAHHWE NPEACTABICHUH O CTPYKType IOCTPOECHHUS
¢bu3nyeckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W IPUHLMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAYYHBIX SIBJICHUH U ITPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOAX0 B Kypce (PM3UKU peau3yercs MPeke BCEro 3a CuéT
OpraHu3aly SKCIIEPHUMEHTAILHON IeSATeIbHOCTH oOydatouuxcs. J{ius 6a30Boro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAaHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTopHbIX paboT, KOTOpble B MporpamMme Mo (GU3HKe OObEIUHEHBI B OONIMI CITHCOK
YUYEHHUYECKUX NPAaKTUYECKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
OPOBOJUMBIX ISl KOHTPOJISL M OLEHKH, OCYLIECTBISETCS YYacTHHUKaMHM 00pa3oBaTeIbHOIo
npolecca UCXO/s U3 0COOEHHOCTEH IIaHUPOBaHUS U OCHaleHUs kabuHera gusuku. [Ipu s3Tom
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMHUCH YMEHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIMYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHUE yAENSETCS PEIICHUIO PAaCUETHBIX W Ka4eCTBEHHBIX 3a1ad. [lpu sTom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PM3MYECKON MOJIEINBIO,
HO3BOJISIOIINE NPUMEHATh HM3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOrO pasfelna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS U3 Pa3HBIX pa3/ienoB. [l KaueCTBEHHBIX 33aJa4 IPUOPUTETOM
ABIISIIOTCSL 3aJJaHUsd Ha OOBSCHEHUE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel >Ku3HHU, TpeOyromue BbIOOpa (u3MuecKod MOAENTH A CUTyallMM MPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu  ®I'OC COO Kk MaTepuaabHO-TEXHHUUYECKOMY
oOecnieueHn0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPEIHETO
o0mrero o0pa3oBaHMs JIOJDKEH M3y4aTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WK B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunere
(bU3UKN T0JKHO OBITh HEOOX0AMMOE JTab0PaTOpHOE 00OPYIOBAHUE JUISI BBHITIOTHEHUS YKa3aHHBIX
B IporpamMme 10 (HU3UKE YYEHHUYECKUX MPAKTHUECKUX paboT U JeMOHCTpalMOHHOE
o0opyoBaHue.

JleMoHCTpaMoHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUU C MPHUHIUIIOM
MUHHMAaJIbHOH JOCTAaTOYHOCTH M 00ECIeUMBACT TMOCTAHOBKY TEPEUNCICHHBIX B MPOrpaMMe I10
¢u3nKe KIFOYEBBIX JEMOHCTPAIMH JUISI WCCIENOBAaHUS HM3y4aeMbIX SIBICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHH.

JlaboparopHoe 00OpyAOBaHUE ISl YUEHHYECKHX MPAKTUYECKUX PaboT ¢opMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIeyMBaeTcsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKTHI J1abopaTOPHOro OOOpYJOBAaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUM AaHAJIOTOBBIX M IU(PPOBBIX NMPHOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMU LEJIMU U3Y4YeHHS PU3UKU B 001IIEM 00pa30BaAHUU SBISIOTCS:



dopMHpoBaHHE HHTEpeca M CTpeMJICHHs OOydalomMXCsl K HAaydYHOMY H3yYCHHIO
HPUPOJIBI, PA3BUTHE UX HHTEICKTYaJIbHBIX H TBOPUYECKHUX CIIOCOOHOCTEH;

pa3sBUTHE TMPEICTABICHUH O HAayyHOM MeETOJe TO3HaHUS U (HOpMHUpPOBAHHE
MCCIIEIOBATEIbCKOTO OTHOLICHUS K OKPYKAIOIIUM SIBJICHUSM;

¢dopMHpOBaHUE HAYYHOTO MHUPOBO33PEHUS KaK pe3yibTaTa U3y4YeHHsS OCHOB CTPOCHHS
MaTepuu U GyHAAMEHTAIBHBIX 3aKOHOB (PU3HKH;

dopMupoBaHue yMEHUIH OOBSICHATH SBJICHUS C UCTIOIB30BaHUEM (DM3HUUCCKUX 3HAHUH U
HAYYHBIX JI0Ka3aTEeNIbCTB;

(dopMupoBaHUE MPEACTABICHUH O PO (GU3UKH VIS Pa3BUTHS JPYIHX €CTECTBEHHBIX
HaYK, TEXHUKU U TEXHOJIOTH.

JocTikenne 3TUX Lenel oOecreynBaeTcsi peluIeHHeM CIEAYIONMX 3a7ad B Ipolecce

U3YYCHHUS Kypca (GU3UKU Ha YPOBHE CPETHETO O0IIeTr0 00pa30BaHuUs:

MpuoOpeTEHNE CUCTEMBbl 3HAHUK 00 O0ImMX (PU3NYECKUX 3aKOHOMEPHOCTAX, 3aKOHAX,
TEOPHSIX, BKIIIOYAsT MEXAaHUKY, MOJICKYJIAPHYIO (DU3UKY, SIEKTPOIMHAMHUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHHE YMEHUW TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
Gu3MYEeCKUX SIBICHUW B TIPUPOJE W JJs TNPUHATUS TPAKTUUCCKUX PEIICHHH B
IMOBCEAHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB pEIICHUS PA3IMYHBIX 3aJad C SIBHO 3aJaHHOW (Qu3MUecKon
MOJIeIbIO, 3aJla4, TMOJPa3yMEBAIOIIUX CAMOCTOSTENIbHOE CO3/JaHHue (PUINYECKOM
MOJIENH, aJIEKBaTHOM YCIOBHUAM 33]1a4U;

MOHMMAaHHUEe (PU3UYECKHX OCHOB M NPUHIMUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMUAHMS Ha OKPYKAIOLIYIO CPENY;

OBJIQJICHHE METOJaMH CaMOCTOSATEIBLHOTO IUTAHUPOBAHMS U MPOBEACHHUS (PU3HMUSCKHUX
DKCIIEPUMEHTOB, aHallu3a W  HUHTEepIpeTanud  UHGOpPMALUU,  ONpeAeTeHUS
JIOCTOBEPHOCTH IOJIYYEHHOTO PE3yJIbTaTa;

CO3/IaHUE YCJIOBHM ISl PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
JI€STEILHOCTH.

Ha usyuenue ¢usuku (0a30BBI ypOBEHb) Ha YpPOBHE cpelHero ooluiero oOpa3oBaHHUs
orBoguTcs 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B Hezmeno), B 11 kiacce — 68 dacoB (2

yaca B HEJIEINIO).
[Tpennaraemslii B mporpamme 1o (Gu3nke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT

SBJISIETCSI PEKOMEH/IOBAHHBIM, YYHMTENb JeJlaeT BBIOOP TPOBEICHUs JTaO0OpPaTOPHBIX padboT M

OTIBITOB C YU4ETOM MHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.



COILEPKAHUE OBYYEHUSA
11 KIIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocTostHHbIe MarHuThl. B3auMopeicTBME NOCTOSHHBIX MarHUTOB. MarHutHoe moue.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIMIT Cynieprio3uIMA MarHUTHBIX o€, JIMHUKM MarHUTHOU
uHAyKuuy. KapTuHa TMHUI MarHUTHOW MHYKUUU ITOJIS IOCTOSIHHBIX MAarHUTOB.

MarauTHo€e 1oje NpOBOJHHMKA C TOKOM. KapThHa JMHHMI MHIYKIIMM MarHUTHOI'O IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJIHUKA U 3aMKHYTOTO KOJBIIEBOT'O NMPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpoBOJHUKOB C TOKOM.

Cuita Amriepa, €€ MOJlyJib ¥ HallpaBJICHHE.

Cwia JlopeHua, e€ MoAyiap M HampaBlieHHE. JIBHKEHUE 3apsHKEHHOM 4YacTULbl B
OJIHOPOJAHOM MarHuTHoM mnosne. Pab6ora cuibl Jlopenna.

SIBneHue HnekTpoMarHuTHOM uHAYKUMH. [lOTOK BeKTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABUKYILAsA CUJIA MHIYKIMU. 3aKOH 3JIEKTPOMarHuTHOW uHaykunu dapanes.

BuxpeBoe anexTpuueckoe mojie. DIEKTPOABHKYIIAS CUJIa WHIAYKIUHU B IMPOBOJHHKE,
JBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOIHOM MAarHUTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBICHHE CAMOUMHIYKIIMH. DJICKTPOIBMKYINAS CUJIa CAMOUHIYKITUH.

DHeprusi MarHuTHOTO MOJIsl KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE I0JI€.

TexHuueckue yCTpoMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TIOCTOSHHBIE MAarHUThI,
AIEKTPOMATHUTBHI, JIEKTPOABUTATEIb, YCKOPUTEN 3I€MEHTAPHBIX YACTUILL, UHIYKIIMOHHAS M€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHWE AIEKTPOHHOTO MyYKa MAarHUTHBIM TTOJIEM.

JluHUY MHIYKIIUA MAarHUTHOTO TIOJIS.

B3anmopeiicTBre 1ByX POBOAHUKOB C TOKOM.

Cuna Amnepa.

[ericrBue cuiibl JIopeH11a Ha MOHBI JJIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUH.

IIpaBuno Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBlieHME CAaMOMHIYKIIUH.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yyeHne MarHuTHOTO NOJIsL KATYIIKH C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS 3IEKTPOMATHUTHON MHAYKIUH.

Pa3nen 5. KosieOanusi u BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle KOae0anus



KonebGarenbnast cucrtema. CBOOOIHBIE MeXaHWYeCKHWe KoneOaHusa. [apMoHHUYecKue
konebanus. Ilepmon, wactora, amrumrtyga W ¢asa kosnebanuil. IIpyKUHHBI MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHMYEeCcKHX KojeOanwii. [IpeBpamienue sHepruu
[PY TAPMOHUYECKUX KOJICOAHUSAX.

Konebarenbubiii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HUACATHHOM
KoJIeOATeIbHOM KOHType. AHAJIOrMsl MEXIY MEXaHHYeCKMMHU M 3JEKTPOMarHUTHBIMU
kosiebanusamMu. @opmyna ToMmcoHa. 3aKOH COXpaHEHHUs SHEPrHMM B HUJEATbHOM KojeOaTeabHOM
KOHTYPE.

[IpencraBienue o 3aTyxaroIuxX KojeOaHUsAX. BbIHYXIEeHHbIE MEXaHHMUECKUE KOJIeOaHus.
Pe3onanc. BeinyXa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh NIEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIIPSKEHUSI.

Tpancdopmarop. [IpousBoacTBo, mepegadya U NOTPEOICHUE BIEKTPUUECKON HSHEPIUU.
OKOJIOTUYECKME PUCKM IpU IPOU3BOJACTBE AIEKTpo3Hepruu. KynbTypa wucnonb3oBaHUsA
3JIEKTPO’HEPI MU B IOBCEAHEBHOM XKU3HU.

TexHuueckue yCTpOiICTBA M TPAKTHYECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TeHEpaTOp INEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBIN WM MaTeMaTUYeCKUN
MasITHUK).

HaGuroieHue 3aryxaronux KojaeOaHu.

HccnenoBanue CBOWCTB BBIHYKICHHBIX KOJ€OaHUI.

HaGnronenue pezoHanca.

CB00OOAHBIE IEKTPOMArHUTHBIE KOJIeOaHMs.

OcumsuiorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHMsT OT BPEMEHM) s
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mocnieoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOH/JIEHCATOopA.

Monenb TMHUY 3JIEKTpoIIepeiadH.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

HccnenoBanue 3aBUCUMOCTH MEpHOJia MaIbIX KOJleOaHU| Ipy3a Ha HUTU OT JAJIUHBI HUTU U
Macchl Ipy3a.

HccnenoBanne IEpEMEHHOIO TOKa B ILENM W3 IOCIEJOBATEIBbHO COEIMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbIE 60JIHbL

Mexanuueckre BOJHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
u januHa BosHbL. [lomepeunble W mpononbHble BOJHBL. MHTepdepenuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3Iy4EHHUS JJEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHrausi BekTopoB E, B, V B anekrpomarautHoi BoiHe. CBOICTBa 3J€KTpOMarHUTHBIX
BOJIH: OTpaKCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuus, uHrepdepenuus. CKopocTh
AIIEKTPOMArHUTHBIX BOJIH.



[IIkama 3JIEKTPOMAarHUTHBIX BOJIH. [IpMMEeHEHHE 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

IIpuHIMIIBI paguoCBA3U U TeleBuaeHUs. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAtOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M IMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTBI,
yJIBTPa3ByKOBasl AMATHOCTHKA B TEXHUKE W MEAMIMHE, Panap, palHuONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTPAaHEHHUE NIONIEPEUYHBIX U MPOJOIbHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habumronenne otpakeHus U IpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOnronenue CBSI3M TI'POMKOCTH 3ByKa M BBICOTBI TOHa C aMIUIMTYJOM M YacTOTOH
KoJie0aHui.

HccnenoBanne  CBOWCTB — JJIEKTPOMArHUTHBIX  BOJIH:  OTPAKEHUE, IPEIOMIICHHUE,
noJsipuzanus, Iudpakuus, MHTepdepeHus.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEHUE CBETA B OJAHOPOIAHOMN cperie.
JIyud cBera. ToUeUHBII UICTOYHUK CBETA.

Otpakenue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHme M300pakeHUl B IJIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3akOHBI IpeJOMJEHUsS cBeTa. AOCOJIOTHBIA IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHbIl yros IMOJHOTO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus ceera. CinoxxHbIi coctaB 6enoro cera. L[Ber.

Cobuparoniue M pacceuBarouiye JHUH3bL. ToHKas JuH3a. POKYyCHOE pacCcTOsSHUE U
onTHYeCKas cuiia TOHKOHM JIMH3bL. [locTpoeHne n3obpaxeHuii B coOMparommx U paccenBarOIINX
nuH3ax. PopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. HWHTepdepennus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJI0IeHNs] MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHOM KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOYHUKOB.

Hudpakuus cBeta. JludpakunoHHas pemérka. YciaoBHe HAOMIOJAEHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMAaTUYECKOTO CBETA Ha NU(PAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MpPHUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIeCKOI, BOJIOKOHHAsI ONTHKA, AU(PpaKIMOHHAS
pemeéTKa, noIsIpons.

Jlemoncmpayuu

[TpsimonuHENHOE pacHpoCTpaHEHUE, OTPaKEHUE U MpeloMieHHe cBeTa. Onruueckue
npUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBOIa.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.



Mogaenu MUKpOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHium cera.

HaGmonenue nudpakiuu cBera.

HabGnronenue qucnepcuu certa.

[TosryueHue cekTpa ¢ NOMOILBIO IPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

Habmroienue nosisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne noka3aress IpeioMICHHUS CTEKJIA.

HccnenoBanue CBOWCTB M300paKCHUH B JIMH3AX.

HabGnronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

I'paHnLBI IPUMEHMMOCTH KJIACCHYECKOW MeXaHMKHU. IlocTynaTel crnenualibHOM TEOpUHU
OTHOCHUTEJIbHOCTH: HMHBAapPUAHTHOCTh MOJYJII CKOPOCTH CB€Ta B BakKyyme, [PUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEAJICHHE BPEMEHHU U COKPALLEHUE JUIMHBI.

DHeprusi ¥ UMITyJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13bp Macchl € SHEPTUEN U UMITYJICOM PEISATUBUCTCKOMN YaCTHUIIbl. DHEPrUs MOKOSL.

Pa3znen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u sHepruu GoTOHA C €ro YaCTOTOM. DHEPrus U UMITYJIbC
dboToHa.

OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. ['. CroneroBa. 3akoHBI
dororddekra. Ypapuenue Diinmreiina 1 Gotosddexra. «Kpacnas rpanuna» hotosddexra.

JlaBnenue cera. OnbiTel [1. H. JIeOenena.

XUMHUYECKOE IEMCTBUE CBETA.

TexHuueckue YCTpOHCTBA M NpaKTHUECKOE NpUMEHEHHe: (POoTo3aeMeHT, (OTOAATUUK,
CoJIHeUHas OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor( ekt Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoToad¢exra.

Cseroguog.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmbiTel Pesepdopna nmo paccesuuro o -yactuil. Ilmaneraphas
Mozenb atoMa. [locrynarsl bopa. M3nyuenue u norsioieHne GOTOHOB MpHU MEPEXOAE aToma C
OIHOTO YpPOBHS 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpPOAA.

BonnoBssle cBolicTBa yactuul. Bosnsl e bpoiinsa. KopnyckynsipHO-BOJIHOBOM Tyaan3M.

CHoHTaHHOE U BBIHY)KJIEHHOE U3JIyUEHHUE.

TexHuueckue yCTpOICTBA U NPAKTUYECKOE NPUMEHEHHUE: CHEKTpPaJbHbIM aHalu3
(crieKkTpocKoI), Ja3ep, KBAHTOBBIH KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pesepdopra.



Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmioneHne nuHeuaThIX CIEKTPOB U3ITyYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Hab6ntonenue nuneiyaToro crexkTpa.

Tema 3. Amomnoe aopo

OKCIEpUMEHTBI,  JIOKa3bIBAIOIIUE  CIOXKHOCTH CTpOCHMS  sA1pa. OtkpsITHE
panuoaktuBHOCTU. OnbITH Pezepdopra o onpeeseHuo coctaBa paguoakTUBHOTO U3ITyYEHHUS.
CgoiicTBa anb(da-, 6eta-, raMmma-u3aydeHus. BinsHue painoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpeiTHE TpoTOHa W HeWrpoHa. Hykionnas mopnens sigpa [eitzenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uucio sigpa. M30Torsl.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIN Oera-pacnaa. ['aMma-usinyueHue. 3akoH
PaaMOAaKTUBHOIO pacnaia.

OHeprus cBs3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl sapa.

SAnepHsele peakuuu. [leneHne u cCUHTE3 A1ep.

Snepubiii  peaktop. TepmosnmepHbiii cuHTe3. [IpoOieMbl W MEpPCHEKTHBBI  SACPHOU
JHEPreTUKU. JKOJIOIMYECKUE aCIEKThI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

OyHaMeHTaIbHBIE B3auMOAeHcTBUS. EqMHCTBO (hrn3nyeckoil KapTHHBI MHpa.

TexHu4eckue yCTpOMCTBAa M INPAKTHUYECKOE NPUMEHEHHME: JTO3UMETp, Kamepa BuibcoHa,
SICPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamophwvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Ortanbl pa3BUTUsS  acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3Be3aust, ApKue 3BE3/bl, INIAHETHI, UX BUJUMOE JBUKECHHE.

Conneunas cucrema.

Connue. Conneunas axkTuBHOCTh. Mcrtounuk sHeprum ConHuma u 3BE34. 3BE3ABI, HMX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMMa «CHEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TIOCJEN0BAaTEIbHOCTH. 3aBUCHUMOCTb «Macca — CBETUMOCTb» JUISl 3BE3] TJaBHOU
nocieaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXOKACHUH U BoJtonMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Muineunsiit [1yte — Hama I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rayiakTuk. PajymoranakTiuku u kBazapel. YEpHBbIE ABIPHI B SApPaX ralakTHK.

Bcenennas. Pacmmpenue Bcenennoif. 3akon XaO6na. Pazberanue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usinydeHue.

MacmtaOHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npodiaemMbl aCTPOHOMUHU.

Yuenuueckue nabnrooenus



HaOnroneHuss HEBOOPYKEHHBIM I11a30M C UCHOJIb30BAHUEM KOMIIBIOTEPHBIX HMPUII0KEHUH
AJId OMMPCACIICHUSA MMOJIOKCHUA HeOECHBIX 0OBEKTOB Ha KOHKPCTHYIO JAaTy: OCHOBHBIC CO3BC3AU
CeBepHOTO MoTymapus U sipkue 3BE3/IbI.

Hab6monenus B reneckon Jlynsl, miianer, Maeunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
9THUYECKOW cdepax AeATEIILHOCTH 4YellOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHHM B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOJib (QU3MUECKOW Teopur B (OPMHPOBAHUU
npeAcTaBiIeHu 0 PU3NUECKOl KapTUHE MUpa, MECTO (PU3NYECKON KapTUHBI MHpa B 00LLEM ALY
COBPCMCHHBIX €CTCCTBCHHO-HAYYHBIX HpeI[CTaBJIeHI/Ifl O IpupoAac.

MesknpeaMeTHbIe CBSI3H

N3yuenne xypca ¢usumku 6a3oBoro ypoBHs B 11 kilacce ocCymiecTBIsieTCS C y4ETOM
COACPIKATCIIbHBIX MCEKIIPEAMCTHBIX CBsI3EH C KypCaMu MAaTCMAaTUKU, 6I/IOJIOFI/II/I, XHUMHU,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHUs, HAOINIOJIEHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: penieHue CHCTEMBbl ypaBHEHHUH, TPUTOHOMETpUYECKHE (YHKIUHU: CHHYC,
KOCHHYC, TAaHT€HC, KOTAaHT€HC, OCHOBHOE TPHTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKH TOJ00HS TPEYTOJIbHUKOB, OTPEICTICHHUE TUIOMIAIN TUIOCKUX GUTYp B 00BEMa Tell.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTelbHbIE IBM)KEHUS B
KUBOW MpUPOJE, ONTUYECKHE SBJICHHMS B >KMBOM Npupoje, ACHCTBUE pajualMd HA >KUBBIE
OpIaHU3MBI.

Xumusi: CTpOGHHE AaTOMOB M MOJIEKYN, KPHCTAJJIMYECKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TIOMIOCA 3€MJIH, 3aJIEKH MAarHUTHBIX pyl, (oTochéMKa 3eMHOU
MIOBEPXHOCTH, MPEJICKa3aHuE 3eMIIETPSICCHU.

Texnonoeusn: TAHUYM DIIEKTpOIepeIad, TeHepaTop MEPEMEHHOTO TOKa, JJIEKTPOJABHUTATENb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpUEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBU-neus,
NPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapest.



INJIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

OcBoenne yueOHOro npeamera «Dusmuka» Ha ypoBHE CpeaHero o0iiero odpazoBaHUs
(0a30BBIi  ypOBEHb) JODKHO  OOECHEUYUTh  JOCTIKEHHE  CICAYIOIUX  JIMYHOCTHBIX,
METaNPEIMETHBIX U ITPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE PE3yNIbTAaThl OCBOCHMS yueOHOro mpeamera «DH3MKa» TODKHBI OTPAXKaTh
TOTOBHOCTb M CIOCOOHOCTH OOYYaIOIIUXCsl PyKOBOJICTBOBATHCS C(HOPMUPOBAHHOW BHYTPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHUEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXAeHU, COOTBETCTBYIONIMX TPAAUIMOHHBIM IIEHHOCTSIM  POCCHIICKOTO  OOIIecTBa,
pacuIipeHre >KU3HEHHOTO OIbITa U ONbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOMN IE€ATEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpazk1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh TPAXKIAHCKOM MMO3UMLMU  O0ydYarollerocs Kak aKTUBHOIO U
OTBETCTBEHHOI'O YJIEHa POCCUICKOI0 OOLIECTBA;

MNPUHITHE TPATUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAHUCTHUYECKHX M JEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TpakJaHCKOTO OOIIecTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUN B 00pa3oBaTeIbHON OpraHU3aluu;

YMEHHME B3aUMOJAEHUCTBOBAaTh C COLMAIBHBIMM HHCTUTYTAMM B COOTBETCTBUH C HX
(GYHKIUSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'PpaXKTaHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYJAPCTBEHHBIM CHMBOJIAM, IOCTH)KEHHUSAM POCCHMCKHX
yu€HBIX B 007aCTH (QU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOT0 MIOBEICHUS;

CIIOCOOHOCTh OLICHMBATh CUTYAIlMI0 M IMPUHUMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYSIChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCJI€ B I€ATEIbHOCTH YUEHOIO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHHE YCTOMUNBOIO OYAyLIEero;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4YHOTO TBOPUYECTBA, NPUCYLIETO
¢u3nveckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

UHTEpEC K pa3IUUHbIM cdepaM NpodecCHOHANbHON JesITeIbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM W TEXHHWKOW, YMEHHE COBEpIIaTh OCO3HAHHBIH BBIOOP Oymaymien
npodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIAHBI;



TOTOBHOCTb M CITOCOOHOCTH K 0Opa30BaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (HU3UKH Ha
MIPOTSKEHUU BCEU KU3HU;

6) 9K0JIOrH4eCKOr0 BOCTUTAHUS

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYIBTYpBl, OCO3HAHHE TJ00AJBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;

IUTAHUPOBAHUE M OCYIIECTBIICEHUE JIEHCTBUN B OKpY)KAIOIIEH cpele HAa OCHOBE 3HAHUs
1eNel yCTOMYMBOro pa3BUTHS YEJIOBEUECTBA;

paclIiupeHre OIbITa JIEATEIbHOCTH HKOJIOTMYECKOM HamnpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BuTHs (PU3NYECKON HAYKH;

OCO3HAHME IICHHOCTH HAyYHOW JEATEIbHOCTH, TOTOBHOCTh B IPOILECCe U3YUEHUS (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEI0BATENIbCKYIO JIEATENbHOCTh HHANBHUIYAIBLHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI
ITo3naBaTe/IbHBbIe YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS
Ba3oBble 1ornyeckue AelicTBus:

CaMOCTOATENIFHO (HOpMYNIHMPOBaTh M AKTyalIM3UpOBaTh IMPOOJIEMy, paccMaTpuBaTh eé
BCECTOPOHHE;

OIPEAEIATh LUENN JeSITENIbHOCTH, 3aJJaBaTh IapaMeTpPbl U KPUTEPUU UX TOCTHIKEHUS;

BBISIBJISATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pACCMaTPUBAEMbIX (PU3UUYECKUX SIBICHUSX;

pa3pabaThIBaTh MJIaH PELICHUs MPOOJIEMBbl ¢ YUETOM aHAIN3a UMEIOLIUXCS MaTepUaIbHBIX
U HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHHWBATH COOTBETCTBHE PE3YJIBTATOB LEJAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJMHUPOBAaTh M BBINOJHATH pabOTy B YCJIOBHUSX pPEaJbHOr0, BHUPTYaIbHOIO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBHS;

pa3BHUBaTh KPEaTHBHOE MBIIJICHUE MPU PEILIEHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble nccienoBarebckme 1eiCTBUSA:

BJIaJI€Th HAyYHOH TEPMMHOJIOTHEH, KIIOUEBBIMU MOHATHSIMHU M MeToJaMM (U3NYECKOM
HaYKU;

BJIaJIETh HAaBBIKAMU y4EOHO-MCCIIEJOBATEIbCKOM U MPOEKTHOM NeATENBHOCTH B 00JacTH
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY METO/I0B PEIIEeHUs 3aa4
(bu3nYeCKOro cofepxKaHusl, IPUMEHEHHUIO Pa3IMYHbIX METO/I0B IO3HAHMS,

BJIQJIETh BHUJAMHU JIE€ATEIBHOCTH IO IMOJYYEHHIO HOBOTO 3HAHHUS, €r0 HHTEpIPETAlNH,
npeoOpa3oBaHNI0 M NPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyalUsX, B TOM YHCIE MpPH
CO3/1aHUU Y4EOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH NPUYMHHO-CIICJCTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3a7ady, BbIABUIATh
TUIOTE3y €€ pelIeHMs, HaXxOOUThb AapryMEHThl JUIsl JI0Ka3aTelbCTBA CBOMX YTBEPXKIEHUH,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PELICHHUS;

AQHAIN3UPOBATh TOJYYEHHBIE B XOJE€ PpEUICHMs 3aJaud pPe3yJbTaTbl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;



CTaBUTh U (POPMYIHpPOBATH COOCTBEHHBIE 3aJaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHCJIE IPU U3YUYECHUH (DUBHKH;

JIaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OMBIT;

YMETh IEPEHOCUTH 3HAHUS 10 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITEILHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIAraTh OPUTMHAIBHBIC TOAXObI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 332U, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS.

PatGora ¢ undopmaunmeii:

BJIQ/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJEP>KaHUSI U3 HCTOUHUKOB
pa3HbIX THIIOB, CaMOCTOSITEIbHO OCYIIECTBJISTh IIOMCK, aHAJIMW3, CHUCTEMATHU3alMI0 U
MHTEpIpEeTario HHPOPMALIUU Pa3TMYHBIX BUIOB U (OPM IMpE/ICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTH HH(OPMAIIHH;

UCITIOJIB30BaTh CPEACTBA HMH(OPMAIIMOHHBIX M KOMMYHHUKALIMOHHBIX TEXHOJOTHH B
pEIIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3alMOHHBIX 3a/ad C COOJIOJICHUEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH s, TPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIIMOHHOM O€30MacHOCTH;

co3/aBaTh TEKCThl (DUBNYECKOTO COACpkaHHUS B pa3Nu4HbIX Qopmarax ¢ Yy4EToOM
Ha3HAueHUS WHPOPMALMKU U [EJIEBOM ayIAWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IIPEJICTaBICHUS U BU3YaIU3aLIH.

KoMMyHuKkaTHBHBIE YHHBepcaJIbHbIe YUeOHbIe 1eHCTBHUSA:

OCYILIECTBIIATH OOIIEHUE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKYA KOHMIUKTHBIX CUTYAllMi U CMSATYaTh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3Jararb CBOK TOUKY 3pPEHHUSl C HCIOJb30BAHHUEM SI3BIKOBBIX
CPEJCTB;

NOHUMATh U MCIIOJIb30BaTh MIPEUMYILECTBA KOMaHIHOW ¥ MHIMBHyalbHON paboThI;

BBIOMpPATh TEMATUKY M METO/bl COBMECTHBIX NICHCTBUH ¢ y4y€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 UJeHa KOJUIEKTHBA,

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OPTraHW30BbIBaTh M KOOPJIMHUPOBATH
JIEUCTBUSA MO €€ INOCTUKEHHIO: COCTAaBIIATh IUIAH JEHUCTBUM, PACOPENCNISTh POJIU C YYETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHMBATh Ka4eCTBO CBOETO BKJAJa U KAKJOT0 YYaCTHHUKA KOMaH/bl B OOLINI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLIEHWBATHh HAEHU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMUYECKOE TIOBEJEHUE B pPAa3IMUHBIX CHUTYyalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIC yHUBEpCAJIbHbIE Y4eOHbIE 1efiCTBUA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTAaBUTh U (POPMYITMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENIBHO COCTABJIATH IUIAH PELIEHMS PAcu€THBIX M KAayeCTBEHHBIX 3aJ]ad, IJIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;



pacmMpATh paMKH y4eOHOIO IIPeAMETa Ha OCHOBE JIMUHBIX NPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHPOBATh €ro, Oparth Ha ceOsi OTBETCTBEHHOCTH 32
pelIcHuE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

Croco0cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYIULIUA B 00NACTH (PU3UKH,
HOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHBII YPOBEHb.

CaMOKOHTPOJIb, JMOLUOHAIbHBIH HHTEJVIEKT:

JlaBaThb OLEHKY HOBBIM CUTYallUsM, BHOCHTHb KOPPEKTUBBI B JCSATEIBHOCTb, OLICHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISAM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(hICKCUU KaK OCO3HAHUSI COBEPIIAEMbIX JCUCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCTIOJIb30BaTh MPUEMBI peIIEeKCUU TSl OLICHKH CUTYaIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PEIICHUS 10 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIN3€E PE3YJITATOB IEATEIbHOCTH;

HIpUHUMATh ce0sl, TOHMMasl CBOU HEIOCTATKU U IOCTOUHCTBA,

IIPUHUMATh MOTHUBBI U apIYMEHTBI IPYTUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B npouecce noctuxkeHus IMYHOCTHBIX PE3YyIbTaTOB OCBOEHHUS IIPOrPaMMBbI IO HU3UKeE AJis
YPOBHSI CpeAHEro oomiero odpa3oBaHusi y 0OydYarOMIMXCsl COBEPIIEHCTBYETCS 3MOIMOHANIBHBIH
UHTEJJIEKT, MPEANoaraouil copMUpOBaHHOCTD:

CaMOCO3HAaHUSI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAlpaBJIEHUS PAa3BUTHUS COOCTBEHHON 3MOLIMOHAILHON C(ephl, ObITh YBEPEHHBIM B ce0e;

CaMOpETyJIMpOBaHMs, BKJIFOUYAIOLIETO CaMOKOHTPOIJIb, yMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHE, CIIOCOOHOCTH aJalTUPOBAaThCS K 3MOLMOHAIBHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBAlMM, BKJIIOYAIOIIEH CTPEMIIEHHME K JOCTMXKCHHIO L€ MU YCIEXY,
ONTUMMU3M, UHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH NCXOS U3 CBOUX BO3MOKHOCTEH;

AMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYIHX,
YUUTBIBAaTh €r0 MPH OCYIECTBICHUN OOLIEHUS, CIOCOOHOCTh K COUYBCTBHIO U CONIEPEKMUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAUBAaTh OTHOUIEHMS C IPYTMMHU
JIOIbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny oOyuenust B 11 kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

JEMOHCTPUPOBATh Ha MpUMEpaxX posib U MecTO (PU3UKU B (HOPMUPOBAHHM COBPEMEHHOM
HAay4YHOM KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IPAKTUYECKOH
JEeSTENIbHOCTH JIFOJIeH, IeJI0OCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YVUUTHIBaTh TPAaHUIBl TPUMEHEHUS W3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHbII
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIM HCTOUYHUK CBETa, SAEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb AaTOMHOTO sIJIpa MPU PeLIeHUH (PU3NUECKUX 3a/1a4;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECcChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY U KBAaHTOBOW (DU3MKH: 3JIEKTpUUECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE JEeHCTBUS TOKa, B3aUMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIMS, JAEWCTBHE MarHUTHOTO IOJII Ha MPOBOAHMK C TOKOM M JBWXKYLIUIICS 3apsn,



AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PAaCIIPOCTPAaHEHUE CBETA, OTPAKECHUE,
npenomiieHue, WHTepdepeHnus, audpakius W TMOJSIPU3ANUS CBETa, JTUCIEPCUs CBETa,
doroanekrpudeckuii 3¢ dekt (porodddekr), CBeTOBOE NaBlIeHNE, BOZHUKHOBEHUE TUHEHYATOTO
CIIEKTpa aToMa BOJOPOJIa, €CTECTBEHHAS U ICKYCCTBEHHAS PAINOAaKTUBHOCTH;

OTHCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DJICKTPHYECKHUE, MATHUTHBIC, ONTHYCCKHE,
ANEKTPUUECKYI0 TPOBOJUMOCTh PA3JIMYHBIX CPEll) U AJIEKTPOMArHUTHBIC SIBICHHS (IIPOIECCHI),
UCTIONB3Ysl (PM3UYECKUE BEIUYMHBL: DIICKTPUUYCCKHHA 3apsiji, CHUJa TOKa, OSJIEKTPUYECKOE
HaIpsDKCHUE, SJICKTPUIECKOE COPOTUBIICHNE, PA3HOCTh MOTEHIIMAJIOB, JICKTPOABIIKYIIIAsK CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO IOJIsA, cwia Ammepa, cwia JlopeHla, WHIYKTUBHOCTh
KaTYIIKKW, SHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO TMOJICH, TEPUOJ] M YacToTa KoieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CHJA TOKa B MPOIECCe TAPMOHHYECKHUX SJICKTPOMATHUTHBIX
KoneOaHui, (OKyCHOE pACCTOSHHWE W ONTHYECKAas CHUJa JIMH3bI, TP OMUCAHUM MPABWILHO
TPAKTOBATh (PU3UYCCKUI CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHUS U CIUHUIIB,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOIIME JAHHYIO (DU3HUECKYIO BEJTMUUHY C IPYTUMU BEITUYNHAMH,

OIKCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHUS W MPOLECCHI, HUCIONB3Ys (QHU3NUECKUE
BEJIMYMHBI: CKOPOCTh AJIGKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, YHEPrHS U
UMIYJIbC (OTOHA, TEPHUOJ| IOJIypaclajga, SHEPIrus CBSI3M aTOMHBIX SJIEp, MPH OIMHCAHUH
MPAaBWIIBHO TPAKTOBATh (DU3MYECKUH CMBICI WCIIONIB3yeMbIX BEIHYWH, WX OOO3HAYCHHS U
CIMHMIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIONINE TAaHHYIO (DU3MUYSCKYIO BEIIMYUHY C JIPYTHMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUYCHUE (PU3NICCKON BEITMYHHEI;

AHATM3UPOBATh (PU3NYCCKUE TPOIECCHl M SIBJICHUS, UCTONB3YyS (U3NYECKUE 3aKOHBI U
OpUHLIMIBE: 3akoH OMa, 3aKOHBI TIOCTENOBATENBHOTO U MapaljIeIbHOTO  COEIUHEHUS
NPOBOJTHHUKOB, 3akoH Jlxoyns—JIeHIa, 3akOH 3JCKTPOMAarHUTHOW WHIYKIUH, 3aKOH
NPSIMOJIMHEHHOTO PACIPOCTPAHCHHUsSI CBETA, 3aKOHBI OTPAKCHHUSI CBETA, 3aKOHBI IMPEIIOMIICHHS
cBeTa, ypaBHeHHe OWHIITeWHa s ¢doTtodddekra, 3aKOH COXpaHEHUS OHHEPruH, 3aKOH
COXpaHEHMS] HMITYJIbCa, 3aKOH COXpaHEHMsI DJIEKTPUUECKOTO 3apsifa, 3aKOH COXpaHEHUS
MAacCOBOTO YHCIIA, IMOCTYJaThl bopa, 3aKOH PaJHOAKTUBHOTO pacrajia, MpHU ITOM pPa3indaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAKCHHWE W YCJIOBUS (TPAHHMIIBI,
00yacTh) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPaBJICHUE BEKTOPAa WHJIYKIUM MArHUTHOTO TIOJIS TMPOBOJHHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHia;

CTPOUTH U OMUCHIBATh N300paKeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajIoM, TOHKOM JTMH301;

BBITMIOJHATh JKCIEPUMEHTH 1O HMCCIEOBAHUIO (PU3UYECKUX SIBICHHH W TPOIECCOB C
UCIIONIb30BAaHMEM TPSAMBIX W KOCBEHHBIX HW3MEpEHHWil: mpu d5ToM  (GopMynHpoBaTh
npoOnemMy/3ajady W TUIOTE3y y4yeOHOro OKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPETIOKEHHOTO 000PYAOBAHHUS, TPOBOAUTH ONBIT U (JOPMYITUPOBATEH BHIBO/IHI,

OCYIIECCTBIIATh TIPSIMBIE W KOCBEHHBIC H3MEPCHHS (HU3MYCCKHX BEIWYWH, TPH ITOM
BBIOMpATh ONTUMAIBHBINH CIIOCO0 W3MEPEHUS WM HCIIOJBb30BaTh W3BECTHBIE METOIBI OIICHKH
MOIPEIIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTU (DU3MUECKUX BEIHYUH C UCMOJIB30BAHUEM MPSIMBIX H3MEPEHU:
IpU ITOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHPOBATH PE3YyIbTATHl MOJYYEHHOH 3aBHCHMOCTH
bu3MYeCKUX BENMWYMH B BHAE TaOMUI] M TrpaduKOB, [elaTh BBIBOABI IO pe3yabTaTaMm
WCCJIC/IOBAHHS,



cobmoaTh mpaBuiia O€30MacHOro TpyJda HpPW TPOBEACHHHM MCCIEIOBAaHMH B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MUCCIEN0BATEILCKOM M  IMPOEKTHOW JEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYAOBaHUS;

pemiath pacy€THbIE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIOJIb3Ys
¢u3nueckre 3aKOHBI M IPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Ja4dl BEIOUPATh (PH3UUECKYIO
MOJZIeTIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJbI, HEOOXOIUMBIE Ui €€ pelIeHus,
IPOBONTH PACUYETHI M OLIEHUBATH PEAIbHOCTD ITOyYEHHOTO 3HAUYCHUS (PU3MUYECKOI BEITMIUHBL;

penraTth KayecTBEHHBIC 3a/1a4d: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEYHMBYIO LETOYKY
pacCyXJIeHHHI C OTTOPO Ha N3y4EHHBIC 3aKOHBI, 3aKOHOMEPHOCTU M (PU3UUECKHE SBICHHS;

HCIIOJIB30BATh IIpU PCIICHHUU y‘-Ie6HBIX 3aga4 COBPCMCHHBIC I/IH(l)OpMaI_[I/IOHHLIC
TEXHOJIOTUM JUIS TIOMCKA, CTPYKTYPHPOBAHUS, MHTEPIPETAMH W TPEACTABICHUS Y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHYCCKU
aHAJIM3UPOBATH NOITY4aEMyI0 HHPOPMAIIHIO;

OOBACHATH NPUHIMIIBI ICHCTBUS MAIIMH, TPHOOPOB U TEXHHYECKUX YCTPOMCTB, pa3inyaTh
YCJIOBUS UX 0€30MaCHOTO MCIOJIb30BAaHHS B TIOBCETHEBHOW )KHU3HU;

NPUBOJHUTH MPHUMEPHI BKJIaJa POCCUICKHX U 3apyOeXKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HayKH, B 00BSICHEHHUE MIPOIIECCOB OKPY)KAIOIIECr0 MUPA, B Pa3BUTUE TEXHUKH U TEXHOJIOTHH;

HCIIOJIB30BAaTh TCOPCTUYCCKUC 3HAHUA 110 (1)I/I3I/IK€ B HOBCCIIHGBHOﬁ KHU3HU JIA
obecrieyeHns O€30MACHOCTH MPH 0OpaIeHNH ¢ MPUOOPaMH U TEXHUIECKUMHU YCTPOUCTBAMH, IS
COXPaHEHUsI 30POBBS U COOIIOIEHHUS HOPM SKOJIOTHYECKOT0 TMOBEICHUS B OKPY’KalOILeil cpeae;

paboTatk B TpyIIIe C BHITOTHEHUEM PA3IUYHBIX COIUABHBIX POJIEH, MIIAaHUPOBATh paboTy
TpYNIbl, pAalMOHANBHO pPACHPEACIATh OOS3aHHOCTM M IUIAHUPOBATH  JISATEIBHOCTH B
HECTaHJApTHBIX CHUTYaIMAX, a/JIeKBaTHO OIEHUBATH BKJIAJ KaXXJOTO M3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE
11 KUIIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsl
Paznea 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
21 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKHe U dJIEKTPOMAarHUTHBIE 5 1 bubnnorexka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 O 10 3
frrara https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATIBHON TEOPUHU 4 1 bubnmoreka [JOK
OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
41 DneMEeHThl KBAaHTOBOW ONTHKHU 6 Bu6morexa LIOK

https://m.edsoo.ru/7f41c97c
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bubmuoreka [JOK

42 4
Crpoenue aroma https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK
4. A
3 TOMHOE S7JPO 5 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTPOPU3UKU 7 bubmmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Pa3nea 6. OBOBIIAIOHIEE TIOBTOPEHUE

61 OfoSumonce nosropere ‘ g edsoo U TALGOTe
Htoro no pazneny 4
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

INOYPOYHOE IIJTAHUPOBAHUE
11 KUIIACC
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https://m.edsoo.ru/7f41c97c
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KoauuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
o/ Tema ypoka Beero Konrpoabnbie IIpakruueckue Wyenus oOpa3oBaTe/IbHbIE
padoThbI padoTbI pecypcsl

ITocTosiHHBIC MATrHUTHI U UX

B3auMoOJIelcTBHE. MarHUTHOE IOJIE. 1 bu6mmoreka [IOK

BekTop MarHuTHOM MHTKIIUH. https://m.edso0.ru/ff0c9778

JIvHMY MarHUTHOW MHAYKUIWU

MarsuTHOe 1oJie TPOBOIHUKA C

TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK

B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe

TOKOM

e e | 1
https://m.edsoo.ru/ff0c98fe

TOKOM»

JlelicTBME MAarHUTHOTO TIOJIS Ha

MPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

JlaGoparopHas paboTa 1 1 bubnuoreka [IOK

«MccneqoBanue necTBus https://m.edsoo.ru/ff0c9acO

MOCTOSIHHOTO MarHuTa Ha pamMKy C

TOKOM»

JleficTBEe MarHUTHOTO IIOJIS Ha

JBIKYIIYIOCS 3apSKEHHYIO 1 bubmuorexa [JOK

yactuiy. Cuna Jlopenna. Pab6ora https://m.edsoo.ru/ff0c9df4

cuiibl JIopeHna

DNIeKTpOMarHuTHasT WHYKITHSI.

IToTok BEKTOpa MarHUTHOM 1

unaykuuu. DJ1C uaaykuun. 3akoH
AIIEKTPOMATHUTHOW WHYKITHH
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®dapanes

10

11

12

13

JlaGopaTopHnas pabota
«HccnenoBanue sIBJICHUS
AIIEKTPOMATHUTHOW WHIYKITHH)

NHnykTuBHOCTD. SIBIICHUE
camounaykuuu. IJC
CaMOMHAYKIMHU. DHEPrust
MarHUTHOTO TOJISL KAaTYIIKA C TOKOM.
DIIeKTPOMarHuTHOE IOJIe

TexHuueckue ycTpoicTBa U ux
MIPUMEHEHHUE: OCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMATrHUTHI,
AJIEKTPOJIBUTATENb, YCKOPUTETH
AJIEMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

Ob6o6maromuit ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
VHTYKIIUS

KonTponbsHas paboTa o teme
«MaraurtHoe 1oie.
DeKTpOMarHuTHAsE MHYKIUS»

CB00OOIHBIE MEXAHUYECKHE
konebanus. 'apMoHndeckue
KoneOaHus. YpaBHEHUE
TapMOHUYECKHUX KOIeOaHUH.
[IpeBpaienue sHeprun

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
neproja MajbIxX KoJieOaHuii rpy3a

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cad58

bubmuoreka [JOK
https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

HA HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

14

KonebarenbHbli KOHTYP.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B HJI€ATHHOM
K0JIeOATEIbHOM KOHTYpE. AHAIOTHS
MEX/1y MEXaHHYECKHMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0JIeOATEIFHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBienue o 3aTyxaromux
KosieOaHusX. BeHyXIeHHBIE
MEXaHUYECKUE KOJIeOaHMsl.
Pe3onanc. BeiHyx1eHHbIE
AIIEKTPOMarHUTHbIE KOJeOaHus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb86

17

IlepeMeHHBIN TOK.

CuHycouJaJIbHbII IepEMEHHBIN TOK.

MoniHOCTh IEPEMEHHOT0 TOKA.
AMIUTUTYHOE U JEHCTBYIOIIEE
SHAYCHUC CUJIbI TOKA U HAIIPAXKCHHUA

bu6mmorexa [IOK
https://m.edsoo.ru/ff0chd34

18

19

Tpancdopmarop. [IpousBoacTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE IIEKTPUIECKOTO
3BOHKA, T€HEPATOPA MIEPEMEHHOIO
TOKa, JINHUH 3JIEKTporepeaay

bubnmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKU IIPH



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

HPOM3BOJICTBE AIECKTPOIHEPIUH.
KynbeTypa ncnonabp3oBanus
AJIEKTPOIHEPTHU B TIOBCETHEBHOM
KU3HH

Mexanuaeckue BOJIHEI, YCJIOBUA
pacnpocrtpanenus. [lepuog.

bubmuorexa [JOK

2 (CKOpOCTh pACPOCTpAHEHI I https://m.edsoo.ru/ff0cca54
JuinHa BONHEL. [lonepeynsie u
MIPOJIOTILHBIE BOJIHBI
99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH bubnuorexa [JOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNeKTPOMarHUTHBIE BOJIHBI, UX
23 CBOﬁCfBa u ckopoctb. lllkana bubmmoreia LIOK
https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJTH
[TpuHIMIBI paAMOCBS3U U
24 TeneBuaeHud. Pazsurue cpencts
cBs3u. Panmonokanus
o5 Konrtponsnas pabdora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonrHENHOE pacpOCTpaHEHHE
26 CBETa B OJIHOPOJHOM Cpejie. bubnuorexa [JOK
Todeunsblii HCTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oqf)a)l(eHm cgeta. [loctpoenue Bubmiorexa LIOK
5 https://m.edsoo.ru/ff0cd4e0
M300paKeHH B MJIOCKOM 3epKaje
28 [Ipenomiuenue ceera. IlonHoe bubmuoreka [IOK

BHYTPEHHEE OTPa’KEHUE.

https://m.edsoo.ru/ff0cd7f6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

[IpenenbHbIi yromn noaHoro
BHYTPEHHETO OTPa’KCHUS

29

30

31

JlaboparopHas pabota «3mepenue
TIOKa3aTes IPEJIOMIICHHS CTEKIIa

JIunzel. [Toctpoenune n3o0pakeHuit
B JIuH3e. POpMyJia TOHKOM JTMH3BI.
VBenuueHue JT1MH3bI

JlaGopaTopHnas pabota
«HccnenoBanue cBOMCTB
U300paKEHUI B JIMH3AX»

bubmuorexa [JOK
https://m.edsoo.ru/ffO0cd67a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcddle

32

Hucnepcus ceeta. CII0XKHBIN COCTaB
6enoro csera. L{Ber. JlabopaTopHas
pabora «HabmoneHne nucrepcuu
CBETa

33

34

35

Wurepdepennus creta. Judpaxus
cBeta. [ludpaxnuonHas pemeéTka
ITonepe4HOCTh CBETOBBIX BOJIH.
[MTonsipuzanus ceera

OnTuueckue npudoOpsl ¥ yCTpoiicTBa
U YCIIOBHSI X 0€3011acHOTrO
IPUMEHEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf02e

36

['panunbl TpUMEHUMOCTH
KJIaCCUUECKON MEXaHUKH.
IToctynatel cnennanibHON TEOPUU
OTHOCHUTEIHLHOCTH

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEITBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMCHH U COKPAIICHUE JITTHHBI

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcfa4?2



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42

OHeprus U UMIYJbC
PENATUBUCTCKOMN YacTulbl. CBS3b

bu6mmoreka [IOK

38
MAacChl ¢ SHEPTUEH M UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprus MoKost
K 3 O .
39 Ocsowss e reoput Bubnorexa LIOK
" P https://m.edsoo.ru/ffocf6f0
OTHOCUTEILHOCTH
40 ®oronsl. opmyina [1nanka. bubnnorexa [HOK
DHeprus 1 uMIysic GoToHa https://m.edsoo.ru/ffOcfel6
o | e,
' o https://m.edsoo.ru/ffOcffc4
CroneroBa
| oo febtems e
CHHa A OTOPOCKTa. https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
o | M tmmnE
Ba. XMMHUYECK HCTBU
& A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne yCTpoucTBa U
MPAKTUIECKOE TIPUMEHEHUE:!
44
dboTorneMeHT, HOTOIATIUHK,
COJIHEUHas OaTapesi, CBETOINO/
45 Pemenue 3amau no reMe «9JI€MEHTEI bubmuorexa [JOK
KBAHTOBOU ONITUKW https://m.edsoo.ru/ff0d0302
45 idoueg)h aT(;AI/IIa T(;Mco:;.{ OIBITH Bumorexa LIOK
3CPOOPAA HO PAcCEARHIO O https://m.edsoo.ru/ff0d091a
yactull. [lnanerapuas Mmoaens atoma
47 [Toctynater bopa bubnuorexa [JOK



https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a

https://m.edsoo.ru/ff0d0afa

48

49

50

51

52

53

54

W3nydenue u nornoieHne GoToHOB
IIPY [IEPEXOJIE€ aTOMA C OJJHOTO
YPOBHsI SJHEPrUU Ha Apyrou. Buusl
CIIEKTPOB

BoHoBEIE cBOiicTBa yacTuIl. BOIHEI
ne bpoits. Kopnyckynsipao-
BOJIHOBOM yasin3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3ITy4YCHUE

OTKpBITHE PATUOAKTUBHOCTH.
Omnsitel Pezepdopaa no
OTIpEe/ICNICHUIO COCTaBa
PaauoOaKTUBHOTO U3TYYCHUS

CsoiicTBa anb(da-, 6era-, ramma-
u3ny4deHus. Bnusnaue
pPaZOaKTUBHOCTH Ha KHUBBIC
OpTaHU3MBI

OTkpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
ONEKTPOHHBIN U NO3UTPOHHBIN
6era-pacnan. ['amma-uznydenue

DOHeprus CBSI3U HYKJIOHOB B SIJPE.

S nepHble peakuuu. A nepHbii
peakTop. [Ipobnemsl, TepCreKTUBHI,
DKOJIOTMYECKHUE ACTIEKTHI SIIEPHOU
DHEPrETUKHU

DneMeHTapHbIe YacTUllbl. OTKPBITHE
Mo3uTpoHa. MeTo Ikl HAOMIOICHUS U
PErucTpanvu 3JCMCHTAPHBIX

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
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https://m.edsoo.ru/ff0d0e38

yactull. Kpyrielii cron
«DyHnaMeHTaIbHbIE
B3auMoencTBUA. EMUHCTBO
(bU3UYECKON KapTHUHBI MUPa»

55

Bun 38é3nnoro He6a. Co3pesnus,
APKUE 3BE3/bI, INIAHETHI, UX
BuauMoe aBrkenne. CoaHeyHas
cucreMa

56

57

Connne. CoaHedHass aKTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE311

3BE3/bI, UX OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/1bI TJIABHOU
nocJieIoBaTeIbHOCTH. BHyTpeHHee
ctpoenue 38&311. COBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKICHUH U
sBosroin CoJHIIA U 3BE3]]

58

Mineynsiii [1yre — Hama
lNanmakTtuka. [Tonoxxenue n
nexenne CoiHia B [NamakTuke.
lNanmakTuku. YEpHBIE ABIPHI B s11pax
TaJaKTUK

59

60

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

Hepermennsie npo6iaembl
aCTPOHOMUHU

61

KonTponpHas padora «IJ1eMeHThI
ACTPOHOMMH U aCTPOPUIUKI»




62

63

Ob6o6maromuit ypok. Ponb pusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMAIbHON B
ATUYECKOH chepax NesTeTbHOCTH
yeJjioBeKa

O6o6maromuii ypok. Poib u Mecto
(bU3HUKHN U aCTPOHOMHH B
COBPEMEHHOI HAyYHOU KapTHHE
Mupa

64

Ob6o06maromuii ypok. Poib
¢du3nveckoit Teopun B
(OpMHUPOBaHUY MPEICTABICHUH O
(u3nUecKoil KapTHHE MUpa

65

O6o0matomuii ypok. Mecto
(U3HYECKON KapTUHBI MUPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJICTaBICHUI O PUPOJIE

66

67

68

PesepBHBI ypok. MarHuTHOE 110JIE.
DNeKTpOMarHuTHas MHIYKIIHS

PesepBubIil ypok. OnTuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCHUTEIIBHOCTH

Pesepnsiit ypok. KBantoBas gusuka.

DJeMEeHTBl aCTPOHOMUU U
acTpopu3uKu

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1151 YHEHUKA
1.  Moskumes I'. . ®usuka. 11 kmace: yueb. 1y 001eodpazoBaT.opraHu3ammii:
6azoBbiii myrnyon. yposuu /I'. I.Msxkumes, b. b. Byxosues, H. H. Cotckuit; mox
pen. H. A. IlapdentbeBoii.- 7-e¢ u3a. — M.: IIpocBemenue, 2020 — (Knaccuueckuit
Kypc).
METOAUYECKHUE MATEPHUAJIBI 1J151 YYUTEJISA
1. ®wusuka. Paboume mnporpammsbl. IlpeamerHas nMHHMA y4EeOHUKOB CEpPHH
«Knaccuueckuii  kype».10—11 kmaccer ©  yueb. mocobue s oOmieoOpa3oBar.
opranm3anuii / A. B. Hlaranuna.
- M. : [Ipocemienue, 2017.
2. Msxkumes I'. f. ®usuka. 11 xmace: yueb. s o0meodpazoBaT. OpraHu3aInii:
6a3oBbIit nyrnyos. yposau /I'. SI.Mskumes, b. b. byxosues, H. H. Cotckuii;
nox pen. H. A. IlapbentbeBoii.- 7-¢ uszn. — M.: IIpocsemienue, 2020 —
(Kmaccuueckuii kypc).
3. IlapdentreBa H.A. COopuuk 3amau no ¢usuke.10-11 kmaccel: yueOHOE mmocodue
Ut obmeoOpaszoBarenbHbIX opranm3ammii / H.A. Tlapdentbea. - 8-¢ m3a. - M.:
[Tpocsemenwne,2018.
4. Caypos lO0.A. [loypounsie pazpadorku. 11 kiacc.
5. Mapon A.E., Mapon E.A. OnopHbie KOHCTIEKTHI B JU((HEepeHIIMPOBAHHBIC 3a1a91
6. 3abortun B.A., Komuccapos B.H. Kontposnb 3HaHui, yMeHUH 1 HABBIKOB yJaluXcs
HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET
1. TTopran auctanionHoro odyuenus (do2.rcokoit.ru). MaTepakTHBHBIC KYPChI 10 OCHOBHBIM
pe-MeTaM IIKOJbHOW POTrPaMMBl;
2. Poccwuiickass anekTponHas mikosa (resh.edu.ru). Bumeoypoku © TpeHaKepbl IO BCEM
y4eOHBIMITPEIMETAM;
3. MockoBckast anekrponHas mkona (uchebnik.mos.ru/catalogue). Buneoypoku u crenapuun
YPOKOB;
4. Tlopran Wartepuer ypok (interneturok.ru). bubnmoreka BHICOYPOKOB IO MIKOJBHOI
IpOrpamme;
5. TTopran Sknacc (yaklass.ru). Bumeoypoku u TpeHaxepsr;
6. [Tnomaaka O6pasoBatenbHoro nentpa «Cupuycey (edu.sirius.online);
7. IlopTanm mOAroTOBKM OOYYaroOLIMXCsS K TOCYAapCTBEHHOW MTOroBoi aTtrtectanuu ‘‘Perry
EI'D”(ege.sdamgia.ru/), “Pemy OI'D” (oge.sdamgia.ru);
8. IlopTanm mys MOATOTOBKH OOYYAarOIIUXCS K YYaCTHIO BO BCEPOCCHMCKHX MPOBEPOUHBIX
paborax“‘Pemry BITP” (vpr.sdamgia.ru);
9. DnekTpoHHBIE yueOHUKHN u3natTenbeTa “IIpocBenienue” (media.prosv.ru);
[TpodopuenrtanronHslii mopran «bunet B 6yayuwee» (site.bilet.worldskills.ru).
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DN: S=Pecny6nuka bypsitus, C=RU,
Xa M e pye Ba G=MapuHa BnagummposHa, SN=Xamepyesa,
CN=Xamepyesa MapuHa BnagumuposHa,
E=director@school37uu.ru,
M a p M H a MHH=032609183272, CHWINC=04196078867
OcHoBaHue: 51 SBnsCbL aBTOPOM 3TOro
[IOKyMeHTa
Bn aﬂ M M M po B H aMeCTOI'IOJ'IO)KeHVIeZ MECTO NoAnucaHus
Nata: 2024-10-23 13:06:30

Foxit PhantomPDF Bepcusi: 10.0.0



		2024-10-23T13:06:30+0800
	Хамеруева Марина Владимировна
	Я являюсь автором этого документа




