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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI HAa YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOKEHUH M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOM Hporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm QenepaqbHON paboyell mporpaMMbl BOCHUTaHUS U
KOHLEMUUU TMpenojiaBanust ydeOHoro mnpeamera «Pusnka» B 00pa3zoBaTeNbHBIX
OpraHu3anusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopnepxaHue mporpaMMmbl MO (U3MKE HampaBiIe€HO Ha (QOpMUPOBaHHE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB rmpu
oOydyeHHH X Qu3KKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEIMETHBIM U METalpeJIMETHBIM pe3ysibTaTam
oOydeHHMs, a TaKXKe YUYUTHIBAET HEOOXOJIMMOCTh peaTu3alluu MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamu. B Heil
OTIPEJICIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHHUS Kypca (PU3MKH: JTUYHOCTHBIE,
MeTanpeIMeTHbIE, MpeIMeTHbIe (Ha 6a30BOM YpOBHE).

dusrka Kak Hayka o HauOolsiee OOIIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KayecTBe yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYHIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMUM 00 okpyskaromem Mupe. [IKoabHBIN Kypc QU3HKH — CHCTEMOOOpa3yIOIIUiA
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TTOCKOJIBKY (DHU3UYECKUE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
buzmueckoir reorpadueri u acTtpoHommeil. lcmonb3oBaHWE U AKTUBHOE
npuMeHeHre (U3MYECKUX 3HAHUW  ONpeleNsieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTHH B cdepe DHEPreTUKHU, TPAHCIOPTa, OCBOCHUSA
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyeHue (QU3MKH BHOCUT OCHOBHOW BKJaa B (POPMHpPOBaHHE E€CTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOydaroumxcs, B (GOPMUPOBAHUE YMEHUU NPUMEHATH
HAyYHBIA METO]] TIO3HAHUS MIPU BBHIIIOJIHEHUH UMU YUEOHBIX UCCIICIOBAHUMN.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0I1ero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
IIOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEMl Kypc SBISIETCS JIOTMYECKHU
3aBEpIIEHHBIM, OH COAEPKUT MaTepual U3 BCEX pa3esioB (PU3MKH, BKIIOYAECT KaK
BOIIPOCHI KJIACCUYECKOU, TaK U COBPEMEHHOU (PU3UKHU.

Hoes eenepanuszayuu. B cOOTBETCTBUM € HEW Marepuanl Kypca (U3UKHU
o0beMHEH BOKpYr (Qu3nuyeckux Teopud. Beaymum B Kypce sBisieTcs



dbopMHUpOBaHUE TPEACTABICHUA O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIICCTBE U
noJe.

Hoes eymanumapuzayuu. BEE peanuzanus TpeAnojaraeT HCIOIb30BaHUE
TYMaHUTApHOTO TMOTEeHIMaNa (U3MYECKON HAyKH, OCMBICIICEHHE CBSI3U Pa3BHTHUSA
¢u3uku ¢ pa3BuTMEM OOIIECTBA, a TaKkKe C  MHUPOBO33PEHUECKUMH,
HPABCTBEHHBIMU M 3KOJIOTHYCCKUMU TIPOOIeMaMHu.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢uzuku npenmnosiaraet
3HAKOMCTBO C IIUPOKHUM KPYTOM TEXHUYCCKHX M TEXHOJOTHYCCKUX TPHIOKCHHM
M3YYCHHBIX TCOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanusyercs TIOCPEACTBOM BBEACHUS DIIEMEHTOB
COJICP)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKHMM TMpoOJieMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHbI C PAa3BUTHEM TEXHHMKH M TEXHOJOTHH, a TaKke 0O0CYXICHHS
po0JieM palMOHATFHOTO MPUPOAONOIB30BAHUS U DKOJIOTUYECKOM 0€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMH Kypca (PU3UKH Ha YpOBHE CpEIHEro oOIIero
oOpa3oBaHHs SBISIIOTCS (u3mueckue Teopur ((HOpMHUpOBaHHE TPEACTABICHUH O
CTPYKTYpE TOCTPOCHUSI PUBNIECKONW TEOPUH, poJid (yHIaAMEHTAIBHBIX 3aKOHOB H
NPHUHIIMIIOB B  COBPEMCHHBIX  TMPEJACTABICHHUSIX O TPHUPOJAC, T'pPaHHIAX
NPUMCHUMOCTH TEOPHM, JJII OINUCAHUS €CTCCTBCHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CHCTeMHO-/IeSITeIbHOCTHBIN MOJAX0J] B Kypce (U3UKU peamu3yeTcs Mpexie
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaronuxcs.
s  GazoBoro ypoBHS Kypca GU3HMKH — OTO HCIOJIB30BAHHE CHCTEMBbI
(GpOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M JIa0OpaTOpPHBIX padorT,
KOTOpBIE B Mporpamme 1o ¢u3uke oObEIUHEHBI B OOIIUH CIHUCOK YUYEHHUYECKUX
IpaKTUYECKUX paboT. BeijeneHne B yka3aHHOM IepeyHe J1abopaTOpHBIX padoT,
NPOBOAMMBIX JIJIi KOHTPOJSI U OICHKH, OCYIIECTBISIETCS yYaCTHUKAMH
o0pa30oBaTeIBLHOTO TPOIECCa HUCXOAs U3 OCOOCHHOCTEW TIUIaHUPOBAHUS U
ocHamieHus kabunera ¢Gusuku. Ilpm 3TOoM oOecreuymBaeTcs OBIACHUE
OOy4JaroMMMHUCS yYMEHHUSIMH TIPOBOJUTH KOCBEHHBIE HM3MEPEHUS, HWCCIECIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE
MIPEIIOKEHHBIX TUTIOTES.

bonpimoe BHHMaHWE yOENsSETCSs PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amau. [Ipu 3TOM mis pacd€THBIX 3a/1ad MPHOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aJIaHHON (PU3UIECKON MOJIEIBIO, TIO3BOJISIONINE MTPUMEHSITh N3YUCHHBIC 3aKOHBI U
3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jena Kypca, TaK M WHTETpUPYS 3HAHUS W3
pa3HBIX pa3nemnoB. J[7s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TPOTEKaHWS (PU3MUECKHX SIBICHUHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrouue BblOOpa (U3MYECKO Mojaenu JJisi CUTyallMd MPaKTUKO-
OpPHUEHTUPOBAHHOTO XapaKTepa.



B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualbHO-
TEXHUYECKOMY OOECIEeUeHHI0 Y4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(GbU3UKHM HAa YPOBHE CPEIHETO 00IIETo 00pa30oBaHus JOJKEH U3yUaThCs B YCIOBUAX
MPEeIMETHOrO0 KaOWHeTa (UM3MKM WM B YCIOBHUSIX MHTEIPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOIo IMKJa. B kaOuHere (GU3UKH JODKHO OBITh
HeoOXxoauMoe JiabopaTopHOe OOOpYyJIOBaHWE [IJIs BBIMOJHEHMS YKa3aHHBIX B
porpaMme o (pU3MKEe yYEHHYECKHUX MPaKTHUYECKUX paboT U JEMOHCTPAlMOHHOE
o0opyioBaHUE.

JlemoHcTpanimonHoe oOopyaoBaHue (HOpPMUPYETCS B COOTBETCTBUHU C
OPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTM U  O0OECIeuMBAaeT MOCTaHOBKY
NEPEUMCICHHBIX B TMporpamMme Mo (U3MKE KIIOUEBBIX JIEMOHCTpAaLUM is
UCCIICIOBAHUS  HU3Y4YaeMbIX SIBJICHHMH M  TOPOLECCOB, OSMIHUPHYECKUX U
dbyHIaMEHTaIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMECHECHU.

JlaGopatopHoe o0OOpynOBaHUE [JIsi YYCHUYECKUX MPAKTUYECKUX padoT
dbopmMupyeTcsi B BUI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcsi. TemMaTH4yecKue KOMIUIEKTHI
1abopaTOpHOTrO 000pYIOBaHUSA JOJKHBI OBITh TOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUIE IIUPPOBBIX JTabOpaTopHil.

OCHOBHBIMHU LIENISIMHA U3y4eHUS (PU3KKH B 0011eM 00pa30BaHUU SABIISIOTCS:

e popMupoBaHMEe WHTEpeca M CTPEMJICHUS OOYy4alolUXCs K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE MX HHTEJUIEKTYallbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e Pa3BUTHE TMPEJCTABICHUI O HAYyYHOM METOJE TMO3HaHUA U (popMupoBaHUE
UCCJIEI0BATEIBCKOTO OTHOLIECHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e popMUpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysbTaTa U3Y4YEHUS OCHOB
CTPOCHHS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH;

e popMupoBaHre yMEHUH  OOBSICHATH SIBICHHS C  HMCIOJIB30BAaHUEM
dbu3HUeCKUX 3HAHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMupoOBaHHE MpPENCTABICHUNW O POIU (DUMKH I Pa3BUTHS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikeHrne 3THX Leneld oOecreynBaeTcs pelIeHHeM CIEeIyIOIUX 3a7ad B

npolecce U3yyeHus Kypca (GU3MKHU Ha yPOBHE CPEAHETO 001Iero 00pa3oBaHUs:

o MPUOOPETEHNE CUCTEMBI 3HAHHUI 00 OO0MMX (HU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpWSX, BKIIOYAs MEXaHWKy, MOJEKYISIPHYIO (U3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PU3UKY U AJIEMEHTHI aCTPOPU3UKHY;

e popMupoBaHHE yMEHHI TNPUMEHATH TEOPETUYCCKHUE 3HAHUA  JIS
oOBbsiCHeHHS (PU3WYECKUX SBICHUH B TPUPOAEC U JUISI TPUHSATHUS
MPAKTUYECKUX PELICHHUI B MIOBCEHEBHOM KU3HU,



¢ OCBOCHHE CIOCOOOB PEIICHHS pa3IMYHbIX 3aJad C SBHO 3aJaHHOM
(¢u3znueckoll MoOJENblo, 3aj1ay, MOAPAa3yMEBAIOIIUX CAMOCTOSTENBHOE
co3gaHue GU3NUECKOW MOJAEIIH, aIEKBAaTHON yCIOBUSAM 3a1a4H;

e MOHMMAaHNE (U3MUYECKUX OCHOB W TNPHUHIIUIOB ACHCTBUA TEXHHUUECKUX
YCTPOWCTB M TEXHOJOTUYECKUX MPOIIECCOB, X BIHSHHS Ha OKPYKAIOIIYIO
cpeny;

¢ OBJIQJICHHE METOJaMH CaMOCTOATEIbHOTO IUIAHUPOBAHUS U TMPOBEICHUS
GU3NYECKNX IKCIEPUMEHTOB, aHaIN3a M WHTEpIpeTanud WHPOpMaIuy,
OTpeJIENICHHs] TOCTOBEPHOCTHU MOJIYYEHHOT'O pe3yibTaTa;

e CO3/IaHME YCIOBUN IS Pa3BUTHS YMEHHMH NPOEKTHO-MCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATEIbHOCTH.

Ha usyuenue ¢usuku (0a30Bbiii ypoBeHs) B 11 kitacce orBogutcs — 68 yacos

(2 yaca B HezeIiO).

[lpennaraemerii B mporpamMme 1o (GU3MKE TMEpeueHb JaOOpaTOpHBIX |
NPaKTUYECKUX pabOT SBISETCS PEKOMEHJOBAHHBIM, YYHUTENb JCNaeT BBIOOD
NPOBEACHHUS JIA0OPATOPHBIX pPabdOT W OMBITOB C YYETOM WHAWBHIYATbHBIX
O0COOCHHOCTEH 00yJarOIUXCS.



COIAEPKXAHUE OBYYEHUA

11 KVIACC

OCHOBBI JIEKTPOANHAMUKHU

MarnuTtHoe ToJie TOKa. /leticmeue MAcHUMHO20 NOJSL HA OBUNCYUUECS 3APAANCEHHbLE
yacmuyvl.  SIBiieHME  3nMeKTpoMarHuTHOM wHAYKuuMH. [IpaBuno Jlenma. B3aumocBsa3b
ANEKTPUUECKOTO U MarHuTHoro mnosie. Camonuaykuus. MHIyKTHBHOCTh. MarHuTHbIE CBOMCTBA
BEILIECTBA. DJIEKTPOMATrHUTHOE TIOJIE.

Jlemoncmpayuu.

B3aumonelictBue nmoctossHHBIX MarHuToB. OmnbIT Opcresa. JlelicTBre MArHUTHOTO MOJIS Ha
MPOBOJHUK C TOKOM. YCTPOWCTBO W MPHUHIMII pabdOThl aMIEPMETPOB M BOJIBTMETPOB
MarHUTOMIEKTPUYECKON CHCTEMbI. YCTPOMCTBO M NPHHLUII pabOThl T'POMKOTOBOPHUTEIS.
OnekTpoMarHuTHass HWHAYKOUs. 3aBUcUMOCTh JIC HMHIYKIIMU OT CKOPOCTH HW3MEHEHHS
MarHuTHOTo notoka. [Ipasuso Jlenna. CaMOuHTyKIIMSI.

Jlabopamopuvie pabomul.
1. HaGmrogenue neficTBUS MarHUTHOIO ITOJIS Ha TOK.
2. H3ydeHue sBICHUS 3JIEKTPOMArHUTHON MHTYKITUH.

MEXAHHUYECKHUE U QJIEKTPOMAI'HUTHBIE KOJIEBAHUSA

Mexannueckue KoJieOaHWsA: CBOOOmHBIE KojieOaHusI. MareMaTUdecKUuil MasiTHUK.
lMapmonnueckue xonebanus. AMIUIMTY/AA, IEPUO, YacToTa U (aza koseOanuii. BeiHyXIeHHBIC
koJsiebanus1. Pesonanc. ABTokosie0aHusl.

DneKkTpuyeckue Kojebanus: cBOOO HBIC KoJieOaHusl B KoJjiebaTebHOM KOoHType. Ilepuon
CBOOOJHBIX  AJIEKTpUYECKMX  KoseOaHuil. BoiHyxknennole  koneOanus.  [lepemeHHbIi
ANIEKTPUYECKUI TOK. AKTHBHOE CONPOTHBICHHE, EMKOCTh W WHAYKTUBHOCTb B IIENHU
MEPEeMEHHOT0 TOKa. Pe30HaHC B ANIEKTPUUECKON eMH.

[IpousBoycTBO, mepemaya W MOTpeOIeHHE 3JIEKTpUYecKo sHepruu. ['eHepupoBaHue
sHeprun. Tpancpopmatop. [lepenaya snexTpuyeckoi IHEPrUM.

Jlemoncmpayuu.

Mexannyeckue KoseOaHus rpy3a Ha MpyxuHe. MexaHuyeckue KojaeOaHus Tella Ha HUTH.
[IpeBpaieHus: SHEPrun B X0/ KoJaebaTeIbHOro mpoiecca. BeiHyXIeHHbIe KoNlebanus. SIBnenue
pe3oHaHca. ABTokonebanua. CBoOOgHBIE dSIeKTpoMarHuTHele KojeOanus. [lomyuenue
IEPEMEHHOTO TOKa TPU BpaIlllCHUM BHUTKA B MArHUTHOM TOJIE. YCTPOWCTBO TEHepaTopa
nepeMeHHoro Toka. OcouwiorpaMma IEPEMEHHOTO TOKa. YCTPOMCTBO TpaHcopMaropa.
[lepenaya aneKTpUYECKON SHEPTUH.

JlabopamopHvie pabombi.
3. Ompenenenue yckopeHHs CBOOOIHOTO MAJACHUS MPH MOMOIIN MasiTHUKA.

MEXAHHUYECKHUE U QJIEKTPOMATI'HUTHBIE BOJIHBI

Mexanuueckue BOJHBL IIpomonbHble W momnepeuHble BOJHBL. JmuHAa BoJHBI. CKOPOCTH
pacrpocTpaHeHHusl BOJHBI. 3BYKOBble BOJHBI. MHTepdepenuus BonH. [lpunnun Iroiirenca.
Judpaxius BOJIH.



OneKTpOMarHUTHbIE BOJHBI. CBONCTBA 3JEKTPOMArHUTHBIX BOJIH. [IpuHIMI paanocBs3u.
Tenesunenue.

Jlemoncmpayuu.
Mexanuveckue BOJHBL. 3BYKOBBbIC BOJIHBL. M3iydeHwe M NpuUéM 3IEKTPOMArHUTHBIX
BojH. [lpwHIMN nelicTBUS MUKpPOPOHA W TpoMKoroBopurens. OTpakeHHE W IPEIIOMIICHUC
AJIEKTPOMATrHUTHBIX BOJIH. [IpHHIIUIIBI paIOCBS3H.

OIITUKA

CaeroBble JTyud. 3aKOH IpeJIoOMIIEHUs cBera. [lonnoe enympennee ompadicenue. JInH3a.
®opmyna ToHKOM suH3bL. [losyuyeHne m3zoOpaxkeHHs: ¢ MOMOUIbI0 JUH3bI. CKOpPOCTh CBETa U
MeTobl ee usmepenus. Jucnepcus csera. Untepdepennns ceera. Korepentnocts. qudpaxmus
ceeta. [{udpaxnuonnas pemierka. [lonepeunocts cBeToBbiX BouH. [lonspusanus ceera. [llkana
AJNIEKTPOMAarHUTHBIX BOJIH.

Jlemoncmpayuu.
Hcrounuku cera. [IpsMonrHeENHOE pacpOCTpaHEHHE, OTPAKEHUE U NPEJIOMIICHHE CBETA.
Xon mydeidt B coOuparomied smn3e. Xoa Jyded B paccemBaromed nuH3e. [lomydeHue
n3o0pakeHu#t ¢ momombio uH3. MHTEepdepentus ceeta. Jucnepcus 6emoro ceta. [lomyuenue
0enoro cBeTa IpHU CJIOKEHUH CBeTa pa3HbIX 1BEeTOB. Jludpakuus cera. [losyuenue cnekrpa c
nomo1neio nmpu3Mel. [lonyuenue cBera ¢ momompio nudpaknuoHHol pemérku. [lonspuzanus
cBera. OnTuyeckue mpuoopsI.

Jlabopamopuvie pabomul.
N3mepeHne nmokaszares mpeIoMIICHHUs CTEKIIA.
Omnpenenenre ONTUYECKON CHITBI U (DOKYCHOTO PACCTOSIHHS COOMPATOIICH JIMH3BI.
N3mepenne JiHbI CBETOBOM BOJIHBI.
Ornenka nHpopMaIMOHHON EMKOCTH KOMIAkT — aucka (CD)
HaOnroieHue CriionrHoro ¥ JMHEWYaToro CrieKTPoB.

NG A

OCHOBBI CIIEIIUAJIBHOM TEOPUM OTHOCHUTEJILHOCTH

[Toctynatel TEOpUM OTHOCUTENBHOCTH. IIpUHUMI OTHOCUTEIBLHOCTH OHHILITEWUHA.
[ToctostHncTBO CKOpOCTH cBeTa. PenaruBuctckas nuHamuka. CBsisb MACChl M SHEPTUH.

KBAHTOBAA ®U3UKA U DJIEMEHTBI ACTPO®U3UKU

Tunomesa Ilnanxka o keanmax. ®orosdpdekr. PotoH. [unomesa de bpoiiis 0 601HOBbIX
ceoticmeax wacmuy. Kopnyckynsipuo-eonnogoti dyarusm. CoomHouileHue HeonpeoenréHHocmel
letizenbepea.

IInanerapnas monens aroma. KBantosele noctynatel bopa. Jlazeps.

Ctpoenue aToMHOro sjapa. SnepHsie cuibl. JledekT Macchl M SHEPrusl CBA3M sAapa. SaepHas
JHEpreTHKa. BiusiHre HOHU3UPYIOLIEH paaualy Ha KUBbIE OpraHu3Mbl. [lo3a uziyuenus. 3aKkoH
paouoakmuenozo pacnada. nemenmapusie yacmuysl. CyHOaMEHMATbHbIE 83aUMOOEUCMBUSL.

ConHeunas cucrema. 3BE31bpl U MCTOYHMKM MX dHepruu. I'amaktuka. IIpocTpaHcTBEeHHBIE
MaciuTadbl Habmomaemoil Beenennoit. Cogpemennvie  npedcmasienus 0 NPoUCX0HCOeHUulU u
agonroyuu Connya u 36€30. Cmpoenue u 36oa0yus Beenennoii.



Lemorcmpayuu.
doroarddext. JluaeiuaTeie criekTpsl u3mydeHus. Jlazep. Mogens ombita Pesepdopaa.
HabOmonenne TpekoB dacTull B Kamepe Buibcona. YCTpoWCTBO M JCHCTBHE CYETYMKA
HOHHU3UPYIOLIUX YaCTHII.

OU3NKA U METObI HAYYHOI'O IO3HAHUA

OcnosHule 21emeHmbl Pu3uLecKoll KapmuHvl MUpd.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mpenmera «®Dusmka» Ha ypOBHE CpEAHEro OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIEC PE3yJbTAThl OCBOCHUS yueOHOro npeamera «Dusnkay TOIKHBI
OTpakaTb TOTOBHOCTh U CIOCOOHOCTH OOYyYarolmIuxcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, PACIIMPEHUE >KU3HEHHOTO
ONbITa M OMbITA JICSITEILHOCTH B MPOIIECCE peaU3allM OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAKAAHCKOM MO3UIIMHM 00YJAIOIIETOCS KaK aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4acTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTEIbHOM OpraHu3alliy;

YMEHHUE B3aUMOJIECTBOBATh C COLIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILICHUE K TIOCYJapCTBEHHBIM CHMBOJAM, JOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAI[MI0O W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPHUEHTUPYSACh HA MOPAJIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHWE K MUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCyIIero Gu3nyecko HayKe;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC )KU3HEHHBIE TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO U CaMOOOpa30BaHUIO B 00JIacTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IUIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAIOIIEN CPENIE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYUBOTO Pa3BUTHS YE€IOBEUYECTBRA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYECKOW HANpaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH Mo (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3y4eHHs]  (UBMKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE NelCTBUS
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH UM TMPOTHBOPEYUS B  pacCcMaTpPUBaEMbIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKH TIOCIEACTBUMN JACSTEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEaIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH MOHATHSAMU W METOJAAMU
bu3nYecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEOBATEIbCKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTh (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIbHOMY MOUCKY
METOJIOB peIHICHHs 3aaad (U3NYECKOTO COJACP)KAHUS, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH IO TMIOJYYCHHI0O HOBOTO 3HAHUS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THUIOTE3y €€ pelIeHHs, HaXOJWTh apryMEHTBI I JO0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCTIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBCHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3WKE B MPAKTHUYECKYIO 00JIacTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLNE AIbTEPHATUBHBIC PEILICHUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIMKU (PU3MUECKOIO COAEpKAaHUS U3
MUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBIATh IOWUCK, AaHAJM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBAaTh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa  HMH(MPOPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pPECcypcocOepeXeHHs, MPaBOBBIX M  STUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TMTaCHOCTH;

CO3/1aBaTh TEKCTHl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpas ONTHUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBeEpPCaJIbHbIe Y4eOHbIE 1eCTBUS:
OCYLIECTBJIITh  OOILEHHE HAa Yypokax (U3MKM HW BO BHE-YPOUHOMU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUAYAJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU C Y4YETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM  COBMECTHOM  JCATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUA IO €€ INOCTHKEHHUIO: COCTAaBJIATH IUIAH JCHUCTBUH,
pacnpenensiTh poiu ¢ YYETOM MHEHUW YYaCTHUKOB, OOCYXKIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
001Ut pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IPOEKTHI, OLEHHWBATh MAEU C IO3ULUMHA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAUMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJIbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIIATh MO3HABATEIBHYIO JESATEIHLHOCTh B 00JIaCTH
GU3UKM W aCTPOHOMHH, BBISBIATH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PAcCUETHBIX M KayeCTBEHHBIX
3a/1a4, IJIaH BBITIOJTHEHUS TPAKTHYECKON pabOThl C yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEINIOYTCHUI;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpPOBaThH e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crroco0CcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JacTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYyallUsiIM, BHOCHTh KOPPEKTHUBBHI B JEATCIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEPIIAEMBIX JICUCTBUA W MBICIUTEIBHBIX MPOILECCOB, HMX PE3YJbTATOB U
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI pedieKCuu IJis OIICHKUA CUTYallMH, BHIOOpa BEPHOTO
peLICHUS;

yMETh OILICHUBAaTh PUCKHM U CBOCBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHUKECHUIO;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3E PE3yIbTaTOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPHU aHAIU3e pPE3yIbTaTOB
JeSTEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JIPYTUX HA OUTUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILECHCTBYETCS AMOIMOHAIBHBIN UHTEJIJICKT, peIoIararmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIIECIO CIIOCOOHOCTh IIOHUMATh CBOE AMOILIMOHAJIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh AaJalTUPOBATBCS K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MOYKHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATIBLHOE COCTOSHIUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIISATH HHTEPEC U pa3perniaTh KOHPIUKTHL.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 11 kiacce mpeamMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPa, B PA3BUTUH COBPEMEHHOW TEXHHKH W
TEXHOJOTHH, B NMPAKTUYECKOW AEATEIIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
duznuecKoi KapTUHBI MUPA;

YUHUTHIBATh TpaHULBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIEIIEH:
TOYEYHBIN AJIEKTPUUYECKUMN 3apsij, JIyd CBE€TAa, TOUCUHbIA UCTOUYHHUK CBETA, sJIEpHAs



MOJICNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siapa MPHU perieHUuH (PU3NIECKUX
3ajay;

pacro3HaBaTh (QpuU3HUECKUe SIBICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHA W KBAHTOBOW (DU3HMKU: DJIEKTPUUYECKAS TPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JEWUCTBUS TOKAa, B3aUMOJICUCTBUE
MarHuTOB, DJICKTPOMAarHWTHAs WHAYKIUSA, JEHCTBUE MArHUTHOTO TIOJNS Ha
MIPOBOJHUK C TOKOM W JIBIDKYIIHMCS 3apsjl, JJICKTPOMAarHUTHBIC KOJeOaHWS U
BOJIHBI, NPSIMOJIMHEHHOE pACIPOCTPAHEHHE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uaTepdeperHnus, audpaknus W TOJNApPU3alUs CBETa, JHCIEPCUS CBETa,
dotoanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHNE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs

PaaAnOaKTUBHOCTD,
OIMUCBIBATb H3YYUYCHHBIC CBOMCTBA BCIICCTBA (BJIGKTpI/I‘IeCKI/IC, MaramTHBIC,
OIITHUYCCKHUC, QJICKTPUYICCKYIO MMpOBOINMOCTD Pa3INYHbIX cpezl) )41

AJICKTPOMArHUTHBIE SIBJICHUS (TIPOIECCHI), HCIMONB3YA (PU3nuecKkue BETUYUHBI:
ANEKTPUYECKUI 3apsi, CUJIa TOKA, DJEKTPUUECKOE HAINPSIKEHUE, DJIEKTPUUECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIMAJIOB, 3JIEKTPOJABIKYINAs CUia, paboTa TOKa,
WHJYKI[Mg MAarHUTHOTO Tojsl, cuia Ammnepa, cwia JlopeHiia, MHAYKTHBHOCTH
KATYIIKW, DHEPrus DSJIEKTPUYECKOTO M MArHUTHOTO IIOJIEM, IEpUOJ M 4YacToTa
KoseOaHuii B KoJieOaTeJIbHOM KOHTYpe, 3apsii M CuUjla TOKa B Ipollecce
TapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE paccTOsSHUE U
ONTHUYECKAs] CHUJla JIMH3bI, MPU OMHCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKHI
CMBICII HCIOJNB3YEMBIX BEIUYMH, HMX OO0O3HAUeHHs] M EAMHUIIBI, YKa3bIBaTh
(dbopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMU
BEJINYNHAMU;

ONMCBHIBATD H3YYECHHBIC KBAHTOBBIC SBJICHUS W IPOLECCHI, HCHOJIb3Ys
¢dusznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
94acTOTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, TIEPHO/I MOTypacnaaa, YHEPTUs CBS3H
ATOMHBIX SI7IEpP, TPU OINUCAHWW TPABUIBHO TPAKTOBATh (OU3WYECKUNW CMBICT
WCIIOJIb3YeMbIX BEJIMYMH, X OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYI0 BEIWYMHY C JAPYTUMH BEITUYHHAMH,
BBIYHCIISATH 3HAYCHHE (PU3NUECKON BEITMIHHBL;

aHANMM3UPOBATh (PU3MUYECKHUE TPOIIECCH U SBICHUS, UCTONB3Yys (pu3ndeckue
3aKOHBI U MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBLHOIO U NapaJlIeIbHOTO
COCOVMHEHUS TNPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKOH BIEKTPOMArHUTHOU
VHIYKUWH, 3aKOH NPSIMOJMHENHOTO PACIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEIOMIICHUS CBETa, ypaBHeHWe ODifHmTelHa mis doTtodddexra,
3aKOH COXPAaHEHUs DHEPrUH, 3aKOH COXPAHECHUS MMITYJIbCa, 3aKOH COXPaHCHUS
3JIEKTPUYECKOrO 3apsifa, 3aKOH COXPAaHEHHsI MAacCOBOr0 4MCia, NOCTyJarsel bopa,



3aKOH PaJIMOAKTUBHOTO PacMaa, Py 3TOM pas3IndaTh CJIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €r0 MaTeMaTH4YeCKO€ BBIPAKEHHE U YCIOBHUS (TpaHUIbI, O00JACTH)
MIPUMEHUMOCTH;

OTIPEIEISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHia;

CTPOUTh W OIKCHIBATh H300paXKCHHE, CO3/1aBaeMOE€ IUIOCKHUM 3epKajioM,
TOHKOMW JIMH30M;

BBITIOJHATE JKCIEPUMEHTBI TI0 WCCICOBAHUI0 (U3UYECKUX SBICHUU W
IPOIIECCOB C HCIOJb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH: TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OIKCIEPHUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT H
(GbOopMyIHpPOBATH BEIBOIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (U3HUCCKUX BEITUYHH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TMOTPEIIHOCTEH N3MEPEHU;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYCCKUX BEJIUYMH C HCIIOJIh30BAaHUEM
NPSIMBIX M3MEPCHHMI: TPU O3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (UKCHPOBATH
PE3YJIBTAThl MOJYYCHHON 3aBHCHUMOCTH (PU3MYECKUX BEJIMYMH B BHJIC TAaOJIUI] U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN HCCIEIOBAHUNA B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Y4eOHO-HCCIEOBATENbCKON U MPOEKTHOU
JESITENHbHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1a0OpaTOpHOTro
000py1I0BaHMS;

pemars pacuy€THbIE 3a7a4dl C SBHO 3aJlaHHOW (HU3UYECKOW MOJICIIbIO,
UCTIONIB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIN3a yCIOBUSA 3a/1a4u
BBIOMPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (U3UUCCKUE BEIUYUHBI U (HOPMYIIHI,
HEOOXOMUMBIE ISl €€ pelleHus, MPOBOAUTh PACUETHl U OILIEHUBATh PEATBHOCTD
MOJIYYCHHOT'O 3HAYCHUS (PU3HUECKON BEITUYUHBI,

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATh JJOTUYECKUA HETPOTUBOPEUNBYIO
IIEMOYKY PACCYXACHUI C OMOpOoil HAa HM3yYCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIMIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
HH(OPMAITMOHHBIE TEXHOJOTUH IS TIOWCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
Y TIPE/ICTAaBIICHUS Y4eOHOW W HAyYHO-TIOMYJISIPHOW HMH(POPMAIIUH, TTOTYYCHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTyIaeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIIUIBI JCHCTBUS MAIIWMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOKUCTB, pa3indaTh yCIOBUS UX OE30MACHOTO WCIIONIH30BAHUS B MMOBCEIHEBHOM
KU3HU;



MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYXKAIOMIETO MHUpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

MCIIONb30BaTh TEOPETUYECKHE 3HAHUSA MO (U3NKE B MOBCEAHEBHON >KWU3HU
it o0ecrieyeHus: 0€30MacHOCTH MpU OOpalIeHUuu ¢ TprudopamMu U TEXHUYECKUMHU
yCTPOWCTBAMHU, IS COXPAHEHUS 3/I0POBBS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpymIe C BBHIMOJTHCHWEM pPAa3IUYHBIX COIHMAIBHBIX pOJIEH,
IUIAHUPOBaTh PAabOTy TPYMIbI, PalMOHATBHO pacHpeAeisiaTh OOS3aHHOCTH W
TUIAHUPOBAThH JESATEIIFHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aJICKBATHO OICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB TPYIIBI B PEIICHUE pACCMATPUBAEMON MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KJIACC
KoaunuyecTBo yacoB JIEeKTPOHHBbIE
Ne n/m Hauvenopanue pasietos i rem Konrpoabusie | Ilpakruyeckue | (H(ppoBbIE)
HPOTPANMME! Beero padoThI padoThI o0pa3oBaTeibHbIE
pecypchl

Paznen 1. 9JIEKTPOJIMHAMUKA
1.1 MarunurtHoe 1oJe. 4 bu6mnorexa IIOK
1.2 DNEeKTpOMAarHUTHAs UHIYKIHS 6 1

Paznen 2. KOJIEBAHUS U BOJIHBI
2.1 MexaHnnueckue KojaecOaHus 3 1 bu6anorexa IIOK
2.2 DNeKTpOMarHUTHBIC KOJIeOaHUS 6 1
2.3 MexaHn4ecKue BOITHBI 2 bu6anorexa IIOK
2.4 DIEeKTPOMAarHUTHBIE BOJIHBI 6 1

Pa3nexa 3. OIITUKA
3.1 CBeTOBBIC BOJIHBI 10 4 bubmmoreka IIOK
39 OCHOBBI crielIMaIbHON TEOPUH 5 Butorexa [IOK

OTHOCHUTEIIBHOCTH

3.3. N3nyuenue u ciekTpsl 6 1 1

Pasznen 4. KBAHTOBASI ®U3UKA
4.1 CBeTOBBIC KBAaHTHI bu6anorexa [IOK
4.2 ATtomHas duszmka bubnuoreka [JOK
4.3 ®dur3uKa aTOMHOTO s]1pa bubnuoteka [JOK




4.4 DNeMEHTapHbIEC YAaCTHLIBI 4
Paszgen S. ACTPOHOMMUMA
5.1 ConHeyHas cucTema bu6mnorexa [JOK
5.2. CouHiie U 3BE3/bI
5.3 Crpoenue Bcenennoit
Paznen 6. OBOBHIAIOIIEE IOBTOPEHUE
6.1 O6o0marolee NOBTOPEHUE 1 bubnmnorexa [IOK
OBIIEE KOJIMYECTBO YACOB I1O 68

ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KUJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Jara
Tema ypoka Konrpoabubie | IIpakTHyeckue uupposbie
n/n Bcero H3YYeHH S
padoTsI padoThbI o0pa3oBaTe/ibHbIE
pecypchl
MarauTHoe 1oJie. 4
BBOAHBIN HHCTPYKTAX 10 TEXHUKE
1 0€30macHOCTH B KaOuHeTe (DU3HKH. 1 bubnuotexa [JOK
MaruuTHO€e nosie. MHAYKIMS MarHUTHOTO TOJISt
2 Cua Ammepa. 1 bu6morexa [IOK
Jlabopamopuas paboma Ne 1«Habniooenue
3 . PAMOPHAZ p 1 1 bubmuoreka [JOK
0elicmeust MaeHUMHO20 NOJIsL HA MOK».
€HCTBHE MAarHUTHOTO TOJISI Ha JIBHIK csl
4 . YHIYIo 1 bu6mmoreka [IOK
3apsukeHHYyr0 yactuny. Cuia Jlopenua.
DJIeKTPOMATHUTHAS MHAY KM 6
OeKTpoOMarHuTHas HHAYKNUA. MarauTHbIN
5 P Y 1 bu6mmoreka [JOK
MTOTOK.
6 [IpaBuio Jlenna. 3aKoH 37€KTPOMArHUTHOM 1
WHIYKITUW
SBnenne caMoMHAYKIMH. THAYKTUBHOCTD.
7 Y K 1 bubmuoreka [JOK
DHeprusi MarHuTHOTO TIOJISI TOKa
Jlabopamopuas paboma Ne 2 « H3yuenue
8 PAMOpRas p . Y 1 1 bubnuoreka [JOK
A6/1eHUSA INIEKMPOMASHUMHOU UHOYKYULL.
9 Pemenue 3agauy. 1
KonTpoabHasi padora Ne 1 «MaruutHoe
10 P P 1 1 bubnmuoreka [JOK

moJie. 3HeKTp0MaFHI/ITHaH HHAYKIHUD».




Mexannueckue KoJIe0aHus

CBoboanbIe KoseOanus. ['apMoHnUecKue

11 bubmmoreka [{OK
KoJIeOaHusI.
Jlabopamopnas paboma Ne 3 « Onpedenenue

12 VCKOpeHUst C60000H020 NAOeHUs NPU NOMOWU bubnuorexa [JOK
MASAMHUKAY.

13 3aryxamlnnue U BRIHYKICHHBIC MEXaHUISCKUE
KoJiebanusi. Pe3onanc.

JJIeKTPOMATHUTHBIE KOJIe0aHUA

CB0OOIHBIC PJIEKTPOMArHUTHBIC KOJICOAHMS.

14 I"apMoHMUeckre IeKTpOMarHuTHbIE KOJIeOaHs bubnuoreka [IOK
B KoJiebaTembHOM KOoHTYpe. Dopmyna TomcoHa
[TepemenHbIl 2neKTpUYECKUA TOK. Pe3oHaHC B

15 IIEeTIA TIEPEMEHHOTO ToKa. Pe3oHaHC B bu6mmoreka [IOK
AIEKTPUYECKOM LIEeTH.

16 Pemtenue 3amauy. bu6mmoreka [IOK
I'enepatop nepemenHoro Toka. Tpancdopmatop.

17 [TpousBocTBO, MIEpeIavya 1 UCTIOJIb30BaHUE bu6mmoreka [JOK
AIIEKTPUYECKOM SHEPTUH.

18 Pemenue 3amauy.

19 KonrpoabsHnas padora Ne 2 «Mexannueckue u Bu6miorexa LIOK
3JIEKTPOMATHUTHBIE KOJIeOAHU .

MexaHn4yecKkue BOJIHbI

20 BonHoBbIe siBieHUs. XapaKTepUCTUKU
BOJIHBL. 3BYKOBBIE€ BOJIHBI.

21 WuTtepdepentus, nudpakins v Noaspu3aIis BuGmorexa [OK

MexaHndecknX BoJiH. CTosiyast BOJIHA.




3JICKTp0MaFHI/ITHLIe BOJIHBI

DNEKTPOMarHUTHOE MoJje. DIEeKTPOMarHUTHAs

22 1 bubmmoreka [{OK
BOJIHA.
N3o6perenue paguo A. C. [TormoBsim.

23 P pa 1 bubnuorexa [JOK
[TpuHIUIIBI paAOCBA3U

24 CBolicTBa AJIEKTPOMArHUTHBIX BOJIH 1
[TonsiTue o TeneBuneHnu. Pa3Burue cpencTs

25 s ped 1 bubnuorexa [JOK
CBSI3H.

26 Pemenue 3amau 1 bubmuoreka [JOK
KonTpoabHas padora Ne 3 «Mexanuveckue u

27 P p 1 Bubmiorexa [JOK
3JIEKTPOMATHUTHBIE BOJHBIDY.

CBeTOBbBIE BOJHBI 10

CkopocTth cBeta. [Ipunnun ['roliredca. 3akod

28 P P 1 bu6mmoreka [IOK
OTpa)XCHUsI CBETA.
3akoH npenomieHus ceera. [lonnoe

29 P 1 bu6mmoreka [IOK
OTpakeHHUE.
Jlabopamopuas paboma Ne 4 «Uzmepenue

30 PAMOPHAA p P 1 bu6mmoreka [JOK
nokasamejisi NPEOMAEHUS CMEKLAN.

31 JIunzel. [TocTpoenne n300pakeHuid B JIMH3E 1

32 dopmyra TOHKOH JIMH3bI. YBEINYCHUE JTUH3BL
Jlabopamopuas paboma Ne 5 « Onpedenenue

33 OnmMuy4ecKoll cuvl U YOKYCHO20 paccmosHus 1 bubnnorexa [JOK
cobuparowett 1UH3bL».

34 Hucnepcus cseta. HTepdepeHnns cpeta. bubnuoreka [IOK

35 Hudpaxus ceera. JudpakinuonHas pemeéTka.
Jlabopamopuas paboma Ne 6 «HU3mepenue

36 PAMOPRAR P P 1 bubnmuoreka [JOK

ONUHBL CEEMOBOU BOJIHBLY.




Jlabopamopnas paboma Ne 7 « Oyenka
UHDOPMAYUOHHOU EMKOCMU KOMNAKM-OUCKA
CDn».

[Tonepeunocts cBETOBBIX BOJIH. [lonspusanus

37 1 bubnuorexa [JOK
CBeTa.
OcCHOBBI crIeNMATBHOI TEOPUH 5
OTHOCHUTEJILHOCTH
[TocTynarel TEOPUH OTHOCUTEITHHOCTH.
38 OCHOBHBIE CJICJICTBUS U3 TIOCTYJIATOB TCOPHH 1 bubmmoreka [JOK
OTHOCHUTEIILHOCTH.
39 DJIEMEHTHI PESITABUCTKON TUHAMUKH. 1 bu6moreka [IOK
N3nydyenue u cieKTpbI 6
40 Bunpr uznyuenuii. Ucrounnku cBeta 1 bu6mmoreka [IOK
41 CrHeKTphl U CIIeKTPaTIbHBIN aHAINA3 1 bubmuorexa [JOK
42 Jlabopamopnas pav60ma Ne 8 «Habarwoenue 1 BuGnmorexa LOK
CNIIOWHO20 U TUHEUYAMO20 CHEKMPOBY.
43 [IkaJyia 31eKTpPOMarHMTHBIX BOJIH. bubnmuoreka [JOK
44 Pemenue 3amay
KonTpoabHas padora Ne 4 «Onruka.
45 JJIeMeHTbI TEOPUM OTHOCHTEJIbHOCTH. 1 bubnnorexa [JOK
HN3ny4yenue U CeKTPbI».
CBeTOBbIE KBAHTBI 3
46 dotordpdexr. [Tpumenenue pororddekra. 1 bubnnoreka [JOK
47 ®otonsl. KopycKynspHO-BOIHOBOH Iyannu3M 1 bubnuoreka [IOK
48 JlaBrieHnue cBeta. XuMHUUYECKOE JCHCTBUE CBETA. 1 bubmuoreka [JOK
ATomMHas pusuka 3




49 Crpoenune atoma. OnbiTel Pesepdopa. bubnmoreka [JOK
50 KsanToBsie nocrynarsl bopa. Mogens aroma BuGmorexa LIOK
BoJiopoja no bopy.
o1 Pemenne 3anau
DuU3uKa AaTOMHOI0 S1ApPa
59 CrpoeHue aTOMHOTO si/ipa. SlaepHble CUIbI. Butmorexa LOK
DHeprus CBA3M aTOMHBIX sJIEp.
53 PannoakTUBHOCTE.3aKOH paiiOaKTUBHOTO Butmorexa LOK
pacnana. Ilepuona nomypacnana.
54 MeTo 11 HAONIOAEHUS U PETUCTPALIUU BuGmorexa LIOK
AJIEMEHTAPHBIX YaCTHII.
55 HckyccTBeHHas paiMOAaKTUBHOCTB. SInepHbIe
peaxuu.
56 Henenue saep ypana. llenmnas peakius
JIeJICHUSI.
57 SAnepHbIii peakTop
58 Tepmosinepubie peakiuu. [IpuMenenue siaepHoi
SHEpPruu
59 buonoruueckoe aelicTBre painoaKTUBHBIX
U3ITy4YeHu
:‘)J'IeMeHTapHI)Ie qacTUulbI
50 Tpu sTana B pa3BUTUN (HUBHKH SJIEMEHTAPHBIX
YaCTHII
61 OTKpbITHE NO3UTPOHA. AHTHYACTHULIBI
62 Pemenue 3amau
63 KonTpoabHnas pabora Ne 5 «®usuka

aTOMHOT 0 AApPa».




CoJiHeYHas cUCTEeMA

Cucrema 3emsisi-Jlyna. @usundeckas mpupoaa

64 IUIaHeT U MaJIbIX TeJl COoJIHEYHON CUCTEMBL !
CosnHue u 3BE31b1 1
65 Connue. OCHOBHbBIE XapaKTEPUCTUKHU 3BE3].
Crtpoenue BceesieHHoM 2
66 DBoJTIOIHMS 3BE3]: POXKICHNUE, )KU3Hb K CMEPTh 1
3Be31. Mneunsiii [1yte — Hama ["anakTuka.
67 lamakTukw.
O6o00maromnee MOBTOPeHUE 1
68 O6o6maroree MOBTOPEHUE 1 Bubnuoreka ITOK

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 11 knace/ Maxumes I'.J1., byxosues b.b., Yapyrua B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obmiectBo «M3aaTenbcTBO

«HpOCBCI_HeHI/IC»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJA
A.TI. PeimkeBuu. COOpHUK 335124 110 (hU3BHUKE.
®uzuka. 3agaunuk. 10-11 ki.: [Tocobue ans 061eo6pa3oBat. yupexaeHHil

CoOopnuk 3ana4 no pusuke. 10-11 xkmacchbr

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HUHTEPHET

1. bubmuoreka [1OK https://m.edsoo.ru

2. https://resh.edu.ru

3. https://yaklass.ru

4. https://edu.skysmart.ru

5. https://urok.apkpro.ru



