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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUW M TpeOOBaHUI K pe3yJibTaTaM
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MHpa oOy4daromuxcs 11 kiaccoB npu oOy4eHUH UX
¢u3zuke Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-JESTEIBHOCTHOIO IMOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k maaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3ed (U3UKUH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3MKN Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IJIaHUPYEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pu3HKU Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI,

e coJlepiKkaHue yueOHOro npeamera « Du3nkay.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxkaromniem mupe. IKoabHBIN Kypc GU3HKH — CHCTEMOOOpa3yomuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMpeneNsieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B cpepe SHEPreTHKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHME YMEHUH NPUMEHSATh HAYYHBIA METO]
MO3HAHUS NP BBINOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUIA.

B ocHOBY kypca pusuku 111 ypoBHS CpeIHETO 0011ero 00pa3oBaHUsI TOJIOKEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benuHEH BOKpPYTr ¢u3nueckux Teopuil. BenmymmM B Kypce sBIseTCs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
oJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(GuU3MKH ¢ pa3BUTHEM OOIECTBA, a TAKKE C MUPOBO33PEHUECKIMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesamnonaraet 3HakoMCTBO
C IHMPOKUM KPYTOM TE€XHUYECKUX M TEXHOJIOTUYECKUX IMPUIIOKEHUN HU3YUYECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takke OOCYXKJEHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpPMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABIICHUSX O IPUPOJE, IPAHUIIAX IPUMEHUMOCTH
TEOPHA, /ISl OTIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKUA pPean3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke oObEIWHEHBI B OOIIMI CHUCOK YYEHHYECKHUX MPAKTHYECKUX PadoT.
ObecnieunBaeTcsi OBJaJeHUE OOYYArOUIUMUCS YMEHHUSMHU MPOBOJUTH KOCBEHHBIE
U3MEPEHMs], HUCCIIEeIOBAaHUS 3aBUCUMOCTEN (DM3MUECKUX BEJIWYUH U IMOCTAHOBKY
OIBITOB IO MPOBEPKE NPEII0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yIENSIETCs PEeIICHNIO paCYETHBIX U KaYECTBEHHBIX 3a/1a4.
IIpu 3TOM 1711 pacUETHBIX 3a7a4 IIPUOPUTETOM SIBJISIFOTCS 3a0a4U C SIBHO 3aJaHHOU
bu3nueckol MOJENblo, TO3BOJSIONIME NPUMEHSATh HW3YUYEHHBIE 3aKOHBI H
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pazlena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbIX pa3nenoB. /(s KauyecTBEHHBIX 3a/a4 NIPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUs (PU3MYECKUX SIBICHUH M TPOIECCOB B OKPYKAIOUIEH
KU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOAEIU Uil CUTyalluud MPaKTUKO-
OpPUEHTHUPOBAHHOI'O XapakTepa.

Hensimu n3yuenus: pusuku B 11 Kiacce ABJISAIOTCA:



dbopMUpOBaHHE HHTEpeca W CTPEMJICHHS OOYYaIOIUXCS K HAydHOMY
W3YYCHHUIO TIPUPOJBI, PAa3BUTHE WX HMHTEUICKTYaJIbHBIX M TBOPYECCKHX
CIIOCOOHOCTEIA;

pa3BHUTHE MPEACTABIICHUN O HAYYHOM METOJIC MO3HAHUSA ¥ (DOPMUPOBAHHE
HCCIIEIOBATEILCKOIO OTHOIICHUS K OKPY KAIOIINM SIBICHUSIM;
(bopMUpPOBaHHE HAYIHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa H3yUCHHsI OCHOB
CTpOCHHMSI MaTepHH U ()yHJTAMEHTAIBHBIX 3aKOHOB (DH3HKHY;
dbopMUpOBaHHEe YMEHHUH OOBSCHATH SIBJICHHS C HCIOJb30BaHUEM
(bU3HYECKUX 3HAHUHM U HAYYHBIX J0Ka3aTeIbCTB;

dbopMUpOBaHHE NPEACTABICHHA O POJU (U3UKH JJIS Pa3BUTHS IPYTHX
CCTECTBCHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA.

I[OCTI/I)KCHI/IC ATUX IeNICH oOecrieynBaeTCs pCUICHUCM CIICAYIOINX 3aaa4v B
IMPOLCCCC U3YUCHU KypCa (1)I/IBI/IKI/I Ha YPOBHC CPCOHCTO O6HIGFO O6pa3OBaHI/I}II

PUOOPETEHUE CUCTEMBI 3HAHUH 00 00X (PU3NIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPUSAX, BKIIOYAs MEXaHUKY, MOJEKYJApHYIO (UBHUKY,
ANEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPpO(DU3UKHY;
dbopMUpOBaHUE YMEHHUI NPUMEHATh TEOPETUUECKUE 3HAHUA IS
OoOBbsSICHEHUS (PU3MYECKUX SBJICHUH B TIPUPOJEC M IS TPUHATHS
MPAKTUYECKUX PEIIEHUN B TOBCEIHEBHOM KU3HU;

OCBOCHHE CIIOCOOOB PpEIICHUS pPa3IMYHbIX 3aJad C SBHO 3aJaHHOMN
dbuznyeckoil MOJIEIbI0, 3a7ad, MOJPa3yMEBAIOIIUX CaMOCTOSITEIILHOE
co3JlaHue (PU3NUECKON MOJCIH, aJICKBAaTHOU YCIOBUSM 3aJ1a4H;
MOHMMaHUEe (U3UYCCKUX OCHOB M TMPHHITUIIOB JCHCTBHS TEXHHUYECKHUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOIECCOB, UX BIUSHUS Ha OKPYKAIOIIYO
cpeny;

OBJIQJICHUE METOJAaMH CaMOCTOSTEIBLHOIO IUIAHUPOBAHUS W TMPOBEACHUSA
(GU3NYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEPIIpETalluu HH(POPMAIUH,
ONPEJICIICHUS] JOCTOBEPHOCTH MOJYYCHHOTO PE3YJIbTATA;

CO3/IAHUE YCIIOBHUM JJIsl Pa3BUTUS YMEHUUM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

OO111e€ YMCI0 YacoB, OTBEACHHBIX JIs U3yUYeHus (pu3nuku Ha 0a30BOM ypPOBHE
B 11 xmacce — 68 gacoB (2 yaca B HEZIETIIO).



COAEPKXAHUE OBYUYEHUA

Pasznen 1. daekTpoanHamMuka

Tema 1. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKUMH. [I[pHHIMI Cynepno3niny MarHUTHBIX MOJIEH.
JIluauum MarHuTHOM wuHAyKiuu. KapThHa JUHUKA MArHUTHOM HWHOYKUIHAHW TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarnutHoe TOJI€ TPOBOJHMKA C TOKOM. KapTuHa JIHHUN WHIYKIHAH
MAarHUTHOTO TOJISL JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaencrBue npoOBOAHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ Moysib M HanIpaBJICHUE. [[BUKEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTpOMArHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHuTHON
WHIYKIUU. OJIEKTPOJBIKYIAas Cula HWHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe nsnexkrpuueckoe moje. DICKTPOABWKYILNAS CHJIA WHAYKUAW B
MIPOBOJTHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuo Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKLUMH. OJIEKTPOJABIKYIIAS  CHJa
CaMOMHAYKLIWH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIM 3JIEMEHTAPHBIX
YacTUIl, UHIYKIMOHHAS T1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIHUH OT CKOPOCTH M3MEHEHUS
MAarHuTHOTO MOTOKa.

SIBeHrEe CaMOMHTYKIIMH.



Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

N3yyeHne MarHuTHOTO IMOJISl KaTyIIKH C TOKOM.

HccnenoBanue NeMCTBUS MOCTOSSHHOTO MAarHUTA Ha PaMKy C TOKOM.
HccnenoBanre sIBICHUS 3JIEKTPOMAarHUTHOW UHAYKIUU.

Pa3nen 2. KoJsiebanusi ¥ BOJHBI

Tema 1. MexanuuecKkue u 31eKmMpoOMAZHUNIHbIE KOJ1€OAHUSA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KoJeOaHUs.
["apmonnyeckue konedanus. [lepuon, wacrora, amrumryga u ($aza KoseOaHUU.
[IpyXMHHBIN MasTHUK. MaTeMaTU4eCKU MasTHUK. Y PaBHEHHE IapMOHUYECKHX
kosebanuil. [IpeBparienue s3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebatenbubiii KOHTYp. CBOOOJHBIE 3IIEKTPOMAarHUTHBIE KOJIOaHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna TomcoHa. 3akOH COXpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpencraBnenne o 3aryxaroumx KojieOaHUsX. BbIHYKI€HHbIE MEXaHUYECKHE
kosebanus. Pezonanc. BoiHyK€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYCOMJAIBbHBIM MEPEMEHHBIA TOK. MOIIHOCTh
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CWJIBI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoacTBo, nepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPrur. DKOJIOTMYECKHE PUCKH NPU IMPOU3BOACTBE 3JIEKTpo3Hepruu. KynbTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCETHEBHOM KU3HU.

TexHuyeckue yCTpOWCTBAa M MPAKTUYECKOE TNPHUMEHEHUE: DIICKTPUYECKUN
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU IJEKTpONEepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojeOaTeNnbHOM CUCTEMBI (MIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).

Halmronenue 3atyxaromux KojaeOaHu.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

HabGmronenne pe3oHanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaAHUSI.

OcuumorpaMMbl (3aBUCHMOCTH CHJIBI TOKA U HAMPSDKEHUST OT BPEMEHU) ISt
AIIEKTPOMArHUTHBIX KOJIEOAHUM.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHyKTUBHOCTHU U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTPONEPEIayu.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

HccnenoBanue 3aBUCUMOCTH MEpUOa MajbiX KoJieOaHUIl Ipy3a HA HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.



HccnenoBanre MepeEMEHHOT0 TOKA B LU U3 OCIIE0BATENBHO COETMHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMaZHUMHbBLE 60JIHbL

Mexanudeckue BOJIHBI, yclioBUsA pacnpoctpanenus. Ilepumon. CkopocTb
pacmpocTpaHeHuss Y JJMHA BOJIHBL. [lomepeuHble W TPOJOJIbHBIE BOJHBI.
HuTtepdepenius u udpaxiiys MeXaHUISCKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CIIOBUS U3IYyUYEHHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BonHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHUE, MPEJIOMIICHUE, Mospu3anus, 1udpakims,
uHTeppepeHus. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[lIxana >7eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIIUTIBI paOCBSI3U U TeIeBUACHUS. Pagnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KarOIIe Cpeibl.

TexHuyeckue yCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE M MEAMIIMHE, paaap,
paguonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPaHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Koneobuomieecs Teno Kak HCTOYHHK 3BYKa.

HabGmronenue oTpakeHus: U MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenue natepdepennnu u audpakiiui MEXaHUIECKUX BOJIH.

3BYKOBOI pe30HaHC.

Habnrogenue cBsI3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
YacTOTOM KOJIEOaHUIA.

HccnenoBanre CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anys, 1udpakius, tHTepPepeHIms.

Tema 3. Onmuka

I'eomeTpuueckas ontuka. [IpsMoIMHEWHOE pacnpoOCTpaHEHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakenne cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n3o0pakeHUM B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenoMiieHus. IlonHoe BHyTpeHHee oTpakeHue. IIpenenbHbIl yroj I0JIHOIO
BHYTPEHHETO OTPAKEHHSI.

Hucnepcus ceera. CnoxxHbIi cocTtaB Oenoro cseta. [Ier.



Cobuparomiue u paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosiHue
Y ONTHYECKas CUiia TOHKOM JuH3bIL. [locTpoeHne n3o0paxkeHuil B COOMPAIOIINX U
pacceuBaromux JuH3ax. PopMysa TOHKOU JIMH3BL. Y BETMYEHHE, 1aBAEMOE JTUH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHbIE HCTOYHHKHU.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHUHUMYMOB B HHTEpP(EpEHIIMOHHON
KapTHHE OT JIBYX CHH()a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOCHUS
INIABHBIX ~MAaKCUMYMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(GPAKIIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuueckue yCTpONCTBa U MNPAKTUUYECKOE NPUMEHEHHE: OYKH, JIyna,
¢doToanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAKECHHE M IPEIOMIIEHUE CBETA.
OnTtuyeckue mprudOpBHI.

[TonHOE BHYyTpEeHHEE OTpakeHre. Mozellb CBETOBOJA.

HccnenoBanue cBONCTB N300pakKeHUM B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

HaGmronenune natepdepeHinm ceera.

Hab6monenune nudpakxium ceera.

HabGmronenne nucrnepcuu cBera.

[Tomy4yeHue ciekTpa ¢ MOMOIIBIO IPU3MBI.

[Toyyenue ciekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIETKY.

HabGnrogenue noasipu3aluu CBETA.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3mepeHune rnokasaTesis IpeJoOMIIEHHs CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUHN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3nen 3. OcHOBBI crIeNUAIBLHO TEOPHU OTHOCUTEIBHOCTH

I'panuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruaabHON
TEOPUHU OTHOCHUTEIBHOCTU: WHBAPUAHTHOCTh MOJYJII CKOPOCTH CBETA B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHHU M COKpAICHUE
JUTVHBL.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MaccChl C SHEPrUer U UMITYJILCOM PEISATUBUCTCKON YaCTULIBI. DHEPIruUs
IIOKOS.



Pasznen 4. KanToBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. ®opmyna [1nanka cBsizu 3Hepru (OTOHA C €T0 YACTOTOM. DHEPTHUs
U UMITYJIbC (OTOHA.

OTtkpriTre u uccienoBanue Gororddexra. Onwitel A. I'. CroseroBa. 3aKOHBI
dotorpdexra. YpaBuenue OiHmTeitHa st hoTodddekra. «KpacHas rpanuiay
dbotoaddexra.

JaBnenue ceera. OnwitTel I1. H. JIeGenena.

XUMHUYECKOE JICVICTBHUE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTODIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToapdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHuio 0 -4acTHII.
[lmanerapnas mogmens aroma. lloctynater bopa. M3nydyenue u morjomnieHue
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
crekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BonnoBsie cBoiicTBa yactul. Bosusl e bpoisiss. KopnyckynnsipHO-BOJITHOBOM
JyaJIu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHudeckue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

OmnpeseneHue JIMHBI BOJIHBI J1a3epa.

HabmroieHue TmHeRvaThIX CEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

HaOmronenue nuHe4aToro crekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIINE CJIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
paauoakTuBHOCTH. OBITH Pe3epdopa mo onpeneneHnto coctaBa paIuoakTHBHOTO
manyuenus.  CpoiictBa  anbpa-, Oera-, ramMma-uziaydeHus.  BrausHue
PaaMOaKTUBHOCTU HA KWBbIE OPTAHU3MBI.



OTtkpeiTHE NpOoTOHA M HeWTpoHa. HykionHas monens siapa I'eiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. OJEKTPOHHBIA M TO3UTPOHHBIM Oeta-pacmaa. [amma-
U3JIy4eHHE. 3aKOH PAIMOAKTHUBHOIO paclaja.

OHeprus CBA3U HYKJIOHOB B sipe. SaepHble cuibl. JlegekT macchl sapa.

Snepnbie peakunu. [lenenue u cuHTe3 A€p.

SAnepusiit peaktop. Tepmosinepubiii cunTe3. [IpoOnembl M HEPCHEKTUBBI
SAJIEPHOU DHEPTETUKHU. DKOJOTUYECKHUE ACTIEKTHI IEPHOU SHEPTETHUKHU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOJIOIEHUS M PETUCTPAIK 3JIEMEHTAPHBIX YACTHII.

@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO pU3NUecKOi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U NPAKTHUYECKOE TPUMEHEHHE: TO3UMETP, KaMepa
BunscoHa, saepHblil peakTop, arToMHasi 0omoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuwvie pabomoi

HccnenoBanre TPEKOB YacTHUIL (10 TOTOBBIM (OTOrpadusim).

Pa3nen 5. JjieMeHTbI aCTPOHOMMH M aCTPOPU3UKH

Otanel pa3BuTHA acTpoHomMuu. [IpuknagHOEe 1 MEUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUH.

Bun 3B&3mHoro neba. Co3Be3ausi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JBH>KCHUE.

CosiHeuHas cucrema.

Cosnne. ConHeuHast akTUBHOCTh. M cTounuk sHeprum ConHIA W 3BE3I.
3BE3bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM KiIacc —
CBETHUMOCTBY». 3BE3/Ibl TJIAaBHOM IOCIEN0BATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CcTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUSI O MPOUCXOXKACHUU U 3Botonu ConHua u
3BE31. DTanbl )KU3HH 3BE3I.

Mneunsiit [lyte — nama ['anaktuka. [lonoxxenne u nBuxenue CoJiHIIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIEC OBIPHI B sApax
raJIaKTHUK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa006sa. Pazberanue rajgakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHE.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo0aemMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus



HabnroneHnuss HeBOOpYKEHHBIM IJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUHN ISl OTIpeieNIeHUs] TIOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1isd CeBEpHOro MOJIYyIIapus U SIPKUE 3BE3/BI.

HaGmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

6.00001a10111€€ TOBTOPEHHE

Ponp ¢usuku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YETIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HayYHOUW KapTHHE MHpA, poJib (U3UUECKONW TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (GU3NUECKON KapTUHE MHUPA, MECTO (PU3NYECKOMN
KapTUHBI MHUpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MexknpeaMeTHbIe CBSI3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyliecTBisieTcs ¢
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypcaMH MAaTeMaTHUKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJICHWE, HAay4HbId (akT, runore3a, (pU3MyecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YpPaBHEHUH, TPUTOHOMETPHUUYECKHUE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPHl M MX NPOEKUHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJ00US TPEYTrOJIbHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonocus: snekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTelnbHbIE
JIBW)KCHUS B )KMBOM IPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, NEUCTBUE
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUYECKON PeETKU, CIEKTPATIbHBIN aHaHN3.

l'eocpagusa: marHuTHBIE TONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSCCHUIA.

Texnonoeus: NHHUM DIEKTPONEpPEAAY, TEHEPATOP IMEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJIHEUHas barapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMDbI
OcBoenue yueOHoro npeamera «Pusuka» B 11 kiacce (6a30BbIN YpOBEHB)
JIOJDKHO 00€CTIeUUTh JOCTHXKEHHUE CIEIYIONUX JTUYHOCTHBIX, METAPEAMETHBIX U
IpEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMs yueOHOro npenMera «dDusmka» T0KHbL
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOy4YarolUXCd PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
ONBITA U OIbITA JIEITEIBHOCTH B MPOLIECCE Pealu3allii OCHOBHBIX HAIpPaBJICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YUAIOIIErocs KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOINEUYETOBEUECKUX  T'YMAaHHCTHUYECKHX U
JIEMOKPAaTHYECKHUX LIECHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO ACATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3alIliy;

YMEHHUE B3aUMOJEHCTBOBATH C COLUMAIBHBIMA UHCTUTYTAMU B COOTBETCTBUH C
ux (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpPMHUPOBAHHOCTH POCCUNUCKOMN TPAKITAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

LICHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHMCKMX YUYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHWE K MHUPY, BKIIFOUYAsl 3CTETUKY HAY4YHOI'O TBOPYECTBA,
npuUCyLIero (pU3n4ecKoil HayKe;

5) TpyA0BOr0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30oBaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHHUE JCHCTBUN B OKPYKAIOILIEH CPEJIe HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

ITo3HaBaTe/ibHBIE YHHBEPCAJIbHBbIE YUeOHbIE el CTBUS
1)ba3oBble JJOrHYeCKHe TeiCTBHA:
CaMOCTOATENbHO  (QOpMYyJNHpPOBaTH U aKTyaJM3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpPENEATh LENU ACATEIBHOCTH, 33JaBaTh IApPAMETPbl U KPUTEPUU HX
JIOCTHXKCHUS,
BBISIBJIATH  3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PACCMATPUBAEMBIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MAaTEPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEILHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKH NOCJIEICTBUI AEATEIBHOCTH;
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
2)ba3oBble nccie10BaTeIbCKHE eHCTBHSI:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEH, KIIHOUYEBBIMU IOHATHUSMH M METOAAMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3MYECKOTO CONEpIKaHMs, MPUMEHEHUIO Pa3IMYHBIX
METOJIOB ITO3HAHUS;

BJIAJCTh BHJIAMHM JCATCIBHOCTH II0 IIOJYYCHHUIO HOBOTO 3HAHUSA, €TI0
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISIBIIATH TNPUYUHHO-CIICACTBEHHBIC CBSA3M M aKTyaJM3UPOBaTh 3ajady,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS, HAaXOAUTh apTyYMEHTHI JJIs J0Ka3aTeIbCTBA CBOMX
YTBEPKJICHHUM, 33/1aBaTh MapaMeTPhbl U KPUTCPUHU PEIICHHUS,

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OICHUBATH UX IOCTOBEPHOCTDH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TICPCHOCUTh 3HAaHWUA 10 (u3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEICATCIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC MJICH, MpE/IaraTh OPUTHHAIBHBIC MTOAXO/IbI ¥ PEIICHHUS,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

3)Padora ¢ uHpopMaIHeii:

BJIAJCTh HABBIKAMHU TOJyYeHHS MH(POpManuu (U3HUECKOrO COACPIKAHUS U3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIB30BaTh  CpeJACTBa  WHMOPMAIIMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHH3aI[MOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHOM
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMmyHukaTuBHBIE yHHBepcaibHble yueOHbIe 1eiiCTBHA:
OCYIIECTBIISITH OOIIIEHNE HAa YpOKaX (U3HUKH U BO BHE-YPOUHOU I€ATEIHHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh

KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHIWBUYTBHON
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JIEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JCHWCTBUM,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHHBEPCAJIbHbIC Y4eOHbIE 1elCTBUA
1)Camoopranusanmus:

CaMOCTOATENILHO OCYLIECTBJISATh MO3HABATENIbHYIO NIEATEIBHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PabOThI C YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb, SMOIIMOHAIbHBIN HHTEJLIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCIOJIb30BaTh MPUEMBI PEQIIEKCUM ISl OLIEHKH CUTyaluH, BHIOOpa BEPHOIO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMUMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
buzuke IS YpOBHA CpelHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 11 kj1acce mpeaMeTHble pe3y/bTaTbl HaA 0a30BOM
YPOBHe JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIFOAEH, LEIOCTHOCTh M EIUHCTBO
(bu3MYeCcKOo KapTUHBI MUDA,

YUUTHIBATh TPAHULBI TPUMEHEHUS W3YUYEHHBIX (U3UYECKUX MOJIEIEeH:
TOYEYHBIN AJIEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHbIA UCTOYHHUK CBETA, SACpHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIrO sipa MpH PEIIeHUH (PU3NYECKUX
3az1ady;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAaHTOBOW (DM3HKH: DJICKTPUUYECKASI TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsijl, AJIEKTPOMAarHUTHBIE KojeOaHus U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTPAaHEHUE CBETa, OTPAXEHUE, MPETOMIICHUE,
unTepdepenus, audpakuus ¥ TONApU3AIMSA  CBETa, JHNCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3pdext (poToaddeKT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JMHENYaTOro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYyCCTBEHHas
PaOAKTUBHOCTH;

OMUCHIBATh M3YUYCHHbIC CBOMCTBA BEIIECTBA (PJICKTPUUYECKUE, MarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYI0  MPOBOJUMOCTb  pPAa3NUYHBIX  Cpea) |
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), HMCHOJB3YsS (U3UUECKUE BEIMYMHBIL:
AIEKTPUYECKUN 3apsijl, CHJIa TOKA, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas CUiia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIIKU, SHEPrus HJIEKTPUYECKOTO0 M MArHUTHOTO IMOJed, MEepHoJ M YacToTa
KojeOaHuii B KoyeOaTeaTbHOM KOHTYpE, 3apsii W CHJIa TOKa B TpoIecce
TapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKasl CWUJIa JIMH3bI, MPU OMUCAHUM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I UCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
(b opMyIIBI, CBS3BIBAIONINE TAHHYIO (U3HUECKYIO BETUYUHY C IPYTUMH BETMUUHAMY;

OMUCHIBATh HW3YyYECHHBbIE KBAHTOBBIE SIBJICHUS M MPOLECCHI, HCIIOIb3Ys
bu3nUecKkue BEIMYMUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, DHEPTUs U UMMYJIbC (DOTOHA, MEPHO]T MOJypacnaga, SHEPrusl CBSI3U
aTOMHBIX SiZIep, NPU OMUCAHUM TPABUWIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHUIIbI, YKa3bIBaTh (POPMYIIHI,
CBSI3BIBAIOLIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTMMH BeJIMYHMHAMH,
BBIYUCIISITH 3HAUEHUE (DU3UUECKON BETUUNHBI,

aHaJTU3UPOBaTh (YU3UYECKHUE MPOLIECCHl U SBJICHUS, UCIOIL3Ys (PU3NUEeCcKue
3aKOHBI ¥ MIPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEIOBATEILHOTO U TMapajjieIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKkOH BIEKTPOMArHUTHOU
WHJYKIWH, 3aKOH MPSMOJUHEUHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia gororddexra,
3aKOH COXpPAHEHUs SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOIO 4uCia, nocryiartel bopa,
3aKOH PAJIMOAKTUBHOTO Pacmaja, Mpy 3TOM pPa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHYEeCKOE€ BBIPAKEHUE U YyCIOBUS (TpaHHIIBI, 0OJIACTH)
MPUMEHUMOCTH;



ONPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, CUJIbl Amniepa u cuibl JlopeHia;

CTPOUTh W OIMCHIBATh H300paXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUUH: IPH 3TOM
dbopmyupoBaTh mpodaeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUs, MPOBOJAUTH OMIBIT U OPMYITHPOBATH
BBIBO/IbI;

OCYUIECTBJISTh MPSIMbIe U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCJIEI0BATh 3aBUCUMOCTH (PU3NYECKUX BETMUYHMH C UCIIOIb30BAaHUEM MPSMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh pPE3yJIbTaTbhl
MOJIyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIULI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTro SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
o0opyIoBaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIO,
UCIOJIB3YS (PrU3HUecKHe 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTHh PACYETHl U OLIEHUBATh PEAIbHOCTD
MOJIyYEeHHOTO 3HAUeHHS (PU3HUECKON BEJIMUMHBI;

peniaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUN C ONOPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYecKue ABIICHUS,

UCITI0JIB30BATh MIPH PEILICHUH YUEOHBIX 33]1a4 COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTUM JJIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAIMM U TPECTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALIMK, TOJYYEHHOW W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH MOJIy4aeMyI0 HH(OPMAIHUIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3ianyaTh yCIOBUS UX 0€30MacHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 11O (PU3MKE B TOBCEIHEBHOM KU3HH JIS
oOecrnieueHns O€30MACHOCTH MPH OOpalieHUH ¢ TpUOOpaMU U TEXHUUYECKHUMHU
YCTPONCTBaMM, Ul COXPAHEHUS 3JJ0POBbS U COOJIIOAEHUS HOPM 3KOJOIMYECKOTO
MIOBEJICHUS B OKPY>KalOLIeH cpene;

paboTath B TIpyMNe C BBHIIOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIbl, PALMOHAIBHO PpaCHpelesITh OO0sI3aHHOCTU U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLIEHUBATH
BKJIa/] KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PELICHHE pPacCMaTpUBAaeMO MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne n/m P Kourposbnbie IIpakTHyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznea 1. JIEKTPOANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHU4eCKHE U JIEKTPOMAarHUTHBIE bubnnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
MexaHu4YeCcKHe U 3JIEKTPOMArHUTHBIE bubnnoreka [JOK
2.2 5 1
BOJIHBI https://m.edsoo0.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Pasznen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI cCHIEIIUATBLHON TEOPUHU 4 1 bubnuorexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU ONTUKH 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;&fg;grouﬁfmcwc
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

®dusuka. 11-i knace: ydeOHUK 7151 00111e00pa3oBaTeIbHBIX OPraHU3aIIHi:
0a3oBsrii yposenb /I'.A.Msikumes, b.b.byxosues, B.M.Uapyrus; mon pegaxiuen

H.A.ITapdentbeBoil. — Mockga: [IpocBemenue, 2022.

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://fiz.1sept.ru/?ysclid=In7nugdpd9344321549

®usuka. https://interneturok.ru/book/physics/11-klass/interneturok-rekomenduet-

br-fizika-11-za-13-urokov-br-bazovyy-uroven

YPOKI/I IIKOJILHOU IIporpaMMmEal. BPII[GO, KOHCIICKTBI, TCCThI, TPCHAKCPLI.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://physics.ru

https://lesson.academy-content.myschool.edu.ru/03/08

Poccuiickas anexTponHas mkodia. https://resh.edu.ru/.

Buneoypoku u TpeHaxkepbl o (pU3UKe.
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