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HOACHUTEJBHASA 3AIINCKA

PaGouast mporpamma 1o gu3nke Ha YpOBHE CPEIHETO OOIIero o0pa3oBaHUs
MOJITOTOBJICHA HA OCHOBE CJIEIYIOIIMX HOPMATHUBHBIX JOKYMEHTOB (heJepaabHOro
YPOBHS U ITPABOYCTAaHABJIMBAIOIMINX JOKYMEHTOB IIIKOJIbI '

° denepanpHOro 3akoHa «O6 obpasoBanuu B Poccutickoit deneparium»
oT 29.12.2012 roga Ne 273-D3 ¢ u3MEHESHUSIMU U TOTOJTHCHUSIMHU;

o [Ipukasza MunoOpHnayku Poccum ot 17 mag 2012 r. Ne 413 «O06
YTBEPXKACHUM (PEeIepalbHOTO TOCYAapCTBEHHOTO 00pa30BaTEIbHOrO CTaHJIapTa
cpenHero obmiero oopazoBanus» (3apeructpupoat 07. 06. 2012 r. N 24480);

o IIpukaza MunucrepcrBa npocseueHuss Pocculickon denepauuu ot
12.08.2022 Ne 732 «O BHeceHHHM U3MEHEHHI B (heepalibHbI rOCY1apCTBEHHBIN
0o0pa30oBaTeNbHbI CTAaHAAPT CPEAHEro oOILIEero oOpa3oBaHMs, YTBEPKICHHBIM
npuka3oM MuHucrepcTBa oOpa3zoBanus U Hayku Poccuiickoit ®enepauuum ot 17
Mas 2012 r. Ne 413» (3apeructpuponas 12.09.2022 Ne 70034);

o IIpukaza MunucrepcrBa npocseueHuss Poccurickonn denepauuu ot
18.05.2023 Ne 371 «OO6 yrBepxiaeHun (emepanbHO 00pa3oBaTEIbLHOMN
porpamMmsel cperHero oodmero oOpa3zoBanus» (3apeructpupoBan 12.07.2023 Ne
74228);

° Konnenuuu mnpenogaBanus yuyeOHOro mpeamera «Dusmka» B
Poccuiickoit @enepanuu (yTB. pacnopsbkennem IlpaBurensctBa PO npotokoi ot
3.12.2019 Ne IIK-4BH)

o CanuTtapHbIX IpaBUII CII 2.4.3648-20 «CanurapHo-
AMUJIEMUOJIOTUYECKUE TpPeOOBaHMUSI K OpraHW3allMM BOCIUTAHUS U 0OydeHus,
OTJIbIXa U O3JJOPOBJICHUS AETEH U MOJOJACHKIN;

o [Tpukaza MunuctepctBa npocsemienus PO ot 02.08.2022 Ne 653 «O6
yTBEPKJIEHUU (heIepaIbHOTO TIEPEUHsI AJICKTPOHHBIX 00pa30BaTENIbHBIX PECYPCOB,
JOMYIIEHHBIX K HMCIOJIb30BAHUIO MPHU PEeaU3alMi UMEIOIIUX TOCYIapCTBEHHYIO
aKKpenuTauuMio  obpazoBareibHbix — mporpamm  HOO, OO0, COO»
(3apeructpuponan 29.08.2022 Ne 69822).

Pabouass mporpamma yudeOHoro mnpenmera «®Pusuka. ba3oBblil ypoBEHBY
(mamee - pabouas rporpamma) BKIIIOYAET:

- MIOSICHUTEIBHYIO 3aIIUCKY,

- cofiepKaHre y4eOHOTO TIPeIMETa,

- INTAaHUPYEMbI€ PE3YJIbTAaThl OCBOEHHUSI MPOrPaMMBbI y4eOHOT0 MpeIMeTa,

- TEMaTUYECKOE INIAHUPOBAHUE.

[losicHuTenpHasi 3amucKa OTpaXkaeT oOIMe LEeNM W 3aJauyd  HU3yYeHHs
MpeAMETa, XapAKTEPUCTUKY MCUXOJOTHUYECKUX MPEANOCHUIOK K €ro H3y4YEeHUIO



HIKOJILHUKAMU; MECTO B CTPYKType yueOHOro IJIaHa, a TakKe MOAXO0JbI K 0TOOpY
COJIEpPKaHMS, K OIPEHCICHUIO IUIAHUPYEMBIX PE3YJbTaTOB M K CTPYKType
TEMaTHYECKOIO IIJIAHUPOBAHUS.

Copepxanue OOydyeHUs PacKpbIBAET COAEpKATENbHbIE JIMHUU, KOTOPBIE
npemiaratoTes s 0053aTeIbHOTO M3YUYEHUS B KAKIOM KJIACCe CPEAHEH IIKOJIBI.
Conmepxanne o0Oy4deHHMs B KaXJIOM KJacce 3aBepliaercs mnepeuHeM YVY]J[ —
MO3HABATEJIbHBIX, KOMMYHUKATHUBHBIX M PETYJSTUBHBIX, KOTOPBIE BO3MOKHO
dbopMupoBaTh cpeacTBaMu yueOHOro mpeamera «Pu3nka» ¢ yu€TOM BO3PACTHBIX
0COOEHHOCTEN LIKOJIbHUKOB.

[InanupyeMble pe3ysiabTaThl BKIIOYAKOT JIMYHOCTHBIEC, METANPEIMETHBIE
pe3yJIbTaThl 32 NEPHUOJ 0OYUEHHMs, a TAKKE MPEIMETHbIE JOCTHKEHUSI IIKOJIbHUKA
3a KaXXJIbIi ToJ] OOyYEHHUsI B CpEHEHN IIKOJIE.

B temaTnueckoM MIaHMPOBAHUU PACKPBIBAETCS MPOTrPAMMHOE COAEPKaHUE
C YyKa3aHUEM KOJMYECTBA AaAKAJEMUYECKHMX YacoB, OTBOJUMBIX Ha OCBOEHHUE
KOKIO0M TeMbl Y4YeOHOro mpeaMera, ydeOHOro kypca (B T.4. BHEYPOUHOMH
JESTEIIbHOCTH), YYEOHOTO MOJYJII U BO3MOXKHOCTbh MCIOJIb30BaHUS IO 3TOW TeMe
AJIEKTPOHHBIX (LM(PPOBBIX) 0OPA30BATENBHBIX PECYPCOB, SBIAIOIIMUXCS y4eOHO-
METOJAMYECKMMHU MarepuaiaMu (MyJIbTUMEAUMHBIE IPOrPAMMBI, 3JEKTPOHHBIE
y4eOHUKHU U 33JaYHHMKH, 3JIEKTPOHHbIE OUOIMOTEKH, BUPTyaJIbHbIE JTAOOpATOPUH,
UTPOBBIE TPOTPAMMBbI, KOJUIEKIMU HUPPOBBIX 00pA30BATENbHBIX PECYPCOB),
UCIIOJIb3YEMbIMH JUIsl 00YyYEHHUs U BOCIUTAHUS Pa3IMYHBIX TPy MOJIb30BATEINEH,
IPEACTABICHHBIMA B 3JEKTPOHHOM (UM(pPOBOM) BHUAE U peaATU3YIOLIUMU
nunaktudeckne Bo3MoxkHoctH HWKT, comepxkaHume KOTOPBIX COOTBETCTBYET
3aKOHOJATEIbCTBY 00 o00pa3oBaHuWM, a Tak ke (OpMBI peanu3anuu
BOCIHUTATEIBHOTO MOTEHIMAla TEM, pa3lejoB Y4eOHOro mnpeaMera, y4eOHOro
Kypca (B T.4. BHEYPOUHOU JEATEILHOCTH), y4eOHOTO MOJTYJIS.

[Iporpamma 1o ¢usuke 0a30BOr0 YpOBHS Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMI K pe3yJibTaTaMm
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM MporpamMMmsbl, npeacTaBieHHbx B OI'OC
COQO, a Taxxke c¢ yuéroMm enepaibHOM pabdodeil MporpaMMbl BOCHHUTAHHUS U
KOHLIETILIUKA TIpenojiaBanusi yuyeOoHoro npeamera «Pusuka» B 00pa3zoBaTEIbHBIX
OpraHu3aIusiax Poccuiickon Penepanuu, peATU3yIOIINX OCHOBHEIE
o0Opa3oBaTeNbHbIE TPOrPAMMBI.

ConmepxaHue mnporpamMmbl 1O (U3MKE HaNpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHb Mupa oOydarommxca 10-11 kiaccoB mpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpeboBanusm DPI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalPEAMETHBIM pe3yJbTaTaM



oOyueHusl, a TaKKe YYUTHIBAET HEOOXOIMMOCTb pPEATU3alUU MEXKIPEIMETHBIX
CBsi3e (DMBMKM C €CTeCTBEHHO-HAYYHBIMU YYeOHbIMH TpenMeramu. B Helt
OTIPENIETSAIOTCS OCHOBHBIC LM HU3Y4YeHHs] (PU3UKHA HA YPOBHE CPEIHEro OOIIEeTo
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JIMYHOCTHBIE,
MeTanpeMETHbIE, IPEAMETHBIE (Ha 0a30BOM ypOBHE).

[TporpamMma no (pu3HKe BKIIOYACT:

e TUIAHUPYEMBIEC PE3yIbTAaThl OCBOCHUS Kypca (GU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YIIbTATHI 110 F0JIaM O0yUYEHUS;

e coJepkaHue yueOHoro npeamera « Pu3nka» Mo rojgam o0ydeHusl.

dusnka Kak Hayka O HamOojee OOLIMX 3aKOHaX HIPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo IMpeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromem mupe. HHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yOIni
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX IIPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexaT B OCHOBE IIPOLECCOB M SBJICHUN, H3y4aeMbIX XHUMHEH, OHMOJIOTHEH,
¢dbuznyeckoil reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenNeNsieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe SHEpPreTUKHU, TPAHCIOPTa, OCBOEHUS
KOCMOCA, ITOJIy4eHHUsI HOBBIX MAaTEpHaJIOB C 3aJaHHBIMU CBOMCTBAMU W JIPYTHX.
N3ydyeHne (GU3MKM BHOCUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydaromuxcsd, B (OPMUPOBAHHE YMEHUN NPHUMEHSTh
HAy4YHbI METOJI MO3HAHUS NPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIICOBAaHUM.

B ocHoBy kypca ¢u3MKu 4y ypOBHS CpefaHero oOmiero oOpa3oBaHUS
NOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IPUHLMUIIBI €ro
IIOCTPOEHUSI.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISETCA JIOTUYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCeX pa3lesoB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TaK 1 COBPEMEHHOM (DH3HKHU.

Hoesn cenepanusayuu. B cooTBeTcTBUM ¢ HEW MaTepuan Kypca (U3MKU
o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBisgeTcs
dbopmHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHUH, BEIIECTBE U
ToJIe.

Hoes eymanumapuzayuu. E€ peanuzanus NpeanosiaraT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3MYECKON HayKd, OCMBICICEHHE CBSI3U PAa3BUTHUS
bu3ukn ¢ pa3BuTHEM OOIECTBa, a Takke C MHUPOBO33PEHUECKUMHU,
HPaBCTBEHHBIMU U KOJIOTHYECKUMU ITpoOIeMamMu.

Hoes  npuxnaonot  uanpaenennocmu. Kypc ¢dusukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYI'OM TEXHHYECKHX M TEXHOJIOTMYECKUX MPHIOKEHUN
W3YUYEHHBIX TEOPUM U 3aKOHOB.



Hoes sxonocuzayuu peanuszyercs MOCPEACTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUsl, TMOCBSMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKHA M TEXHOJIOTHH, a TaKXe OOCYX IACHHS
po0JIeM palMOHAIBLHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKOM 0€3011acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMHU Kypca (U3MKU Ha YpPOBHE CpEAHEro OOIlero
oOpa3oBaHMsl SABJISAIOTCS (pusmueckue teopun (hopmupoBaHHE MPEIACTABICHUN O
CTPYKTYpE MOCTPOEHUsI GU3NYECKON TeOpuH, poiii GyHIaMEHTAIbHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX TMPEACTaBICHUSX O TMPHUPOAE, TIpaHULIAX
OPUMEHUMOCTH TEOpUHM, JJIg OINUCAHUA €CTECTBEHHO-HAYYHBIX SBJICHUA U
MIPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJIX0J B Kypce (U3MKU PEaln3yeTcs MPEekKIe
BCEro 3a CUET OpraHU3allU SKCIEPUMEHTAIBHOW AESITEIbHOCTH O00YYarolUXCsl.
Jns  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCIOJIB30BAHUE CUCTEMBI
(pOHTAIBHBIX KpPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U J1aOOpaTOpHBIX padorT,
KOTOpbIE B mporpamme no (usuke oObeIMHEHBI B OOLIMNA CIHMCOK YUYEHHUYECKUX
MPaKTUYECKUX padoT. BhigeneHue B yka3aHHOM IEpeyHE J1abOpaTOpHBIX padoT,
IPOBOJUMBIX JJII KOHTPOJS M  OLIEHKH, OCYIIECTBIAETCS yYaCTHHUKaMU
0o0pa30BaTeNpHOrO IMpoliecca MCXOAd U3 OCOOEHHOCTEW IUIAHMPOBAHUA U
ocHauleHus: kaOuHeta ¢usuku. Ilpm sTomM oOecneunBaeTcss OBIAJCHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU NPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEIOBAHUS
3aBUCUMOCTEN (DU3MUECKMX BEJIMYMH M TOCTAHOBKY ONBITOB IO MPOBEPKE
IIPEJIOKEHHBIX TUITOTES.

bonpiioe BHUMaHWE YAENAETCA PELIEHUI0 PACUYETHBIX M KAa4E€CTBEHHBIX
3amay. [Ipy 3TOM Mg pacU€THBIX 3a/1ad NPUOPUTETOM SIBIISIFOTCS 3aJa4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIBIO, MO3BOJIAIOIINE TPUMEHSITh U3YUEHHBIE 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOrO paszflena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pa3HbIX pa3zenoB. /[ KayeCTBEHHBIX 3a/1ad NPUOPUTETOM SIBISIFOTCS 3a/laHUs Ha
OOBSICHEHHE NPOTEKaHUs (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKarouleu
JKU3HU, TpeOyromue BbIOOpa (PU3MYECKONW MOJACIU JUISl CUTYyallMu MPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.

B coorBerctBuu ¢ TpeboBanusimu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOro mpoiiecca 0a30BbId ypOBEHb Kypca
(GU3MKKN Ha YpPOBHE CpeHEro oOLIero o0pa3oBaHus JOJIKEH U3y4aThCsl B YCIOBUSX
MpEeIMETHOr0 KaOuWHeTa (U3HKM WIM B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEAMETOB €CTECTBEHHO-HAYYHOIro IMKiIa. B kaOuHete (DU3MKU JOJDKHO OBITh
HeoOxoaumoe JabopatopHoe 00OpyAOBaHME [UIsl BBIMOJIHEHHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yYeHWYECKUX MPAKTUYECKUX paboT M TEMOHCTPAIMOHHOE
o0opy0BaHUE.



JlemoHCTpanmonHoe oOopyaoBaHue (HOpMUPYETCS B COOTBETCTBHH C
NPUHIKUIIOM MHUHHUMAJIbHOM JIOCTATOYHOCTH H  OOECIEUYMBAET TMOCTAHOBKY
MEPEUYUCIICHHBIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCJIEIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOILIECCOB, OMIUPHUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGopaTopHoe 00OpymOBaHHE IS YYCHHYECKHX TMPAKTHYECKUX pPadboT
dbopmupyeTcss B BUIE TEMAaTHUYECKHX KOMIUICKTOB M OOECTICUMBACTCS B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydamomwuxcsa. TemMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O0OPYNOBAHMS JOJIKHBI OBITh MOCTPOCHBI HA KOMILIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(POBBIX MPUOOPOB, @ TaKkKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE HU(POBBIX J1aOOpPaTOPHUIA.

OCHOBHBIMM LEJIIMHU U3y4€HHUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (opmupoBanue wuHTEpeca M CTpEMJICHUS OOYYaIOIIMXCA K HAYYHOMY
U3YYCHUIO TPUPOJIbI, PA3BUTHE HMX MHTEIUICKTYyaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ IO3HAHUSA U (POpMUPOBaHUE
MCCJIEI0BATENHCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBIICHUSM;

e (opMupoBaHME HAY4YHOTO MHPOBO33PEHHS KaK pe3yibTara HW3YYCHUS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (DPU3UKHU;

e (QopMupoBaHHE YMEHUU OOBSCHATH SIBJICHUS C HCIOJb30BAHUEM
bU3MYeCKUX 3HAaHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpenCTaBICHUNA O PONMM (PUBUKHU I PA3BUTHUS JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTHUH.

JlocTibkeHne 3TUX IeNield 00ecrieunBaeTCsl PelIleHueM CIEAYIONNX 3a/1a4d B

npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIero 00pa3oBaHUsI:

e mpuoOpeTeHue CHUCTEMBI 3HAHUU 00 o01ux buznIecKux
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPHUSIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (DU3UKY, AJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHME YMEHHH TIPUMEHATH TCOPETUUYCCKHUE 3HAHWUS IS
OOBsSICHEHHUS (PHU3WYCCKUX SABJICHUH B TPUPOAEC W IS TPUHATHSA
MMPAKTUYECKUX PELICHUM B IIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIOCOOOB peIIECHUS PAa3JUYHBIX 3a7ad C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3aJady, MOAPa3yMEBAIOIIUX CaMOCTOSATEIBLHOE
co3gaHue GU3NUECKOl MOJEINH, aJIeKBATHON yCIIOBUSM 3a/1a4uH;

e TMOHWMaHUE (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBHUS TEXHUYCCKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIUSAHUS HA OKPYKAOULYIO

cpeay,



e OBJIAJICHUE METOJaMU CAMOCTOSITEIbHOTO TJIAHUPOBAHUS U TPOBEIACHHUS
¢u3MYECKUX SKCIIEPUMEHTOB, aHAlW3a U HMHTEpHpeTanuu uHpopmammu,
OTpeeNIeHNs TOCTOBEPHOCTH MOMYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUH JJIs1 Pa3BUTHS YMEHHH MPOCKTHO-UCCIIEIOBATEILCKOM,
TBOPUYECKOH 1eATEITHHOCTH.

Ha wusydenune ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
oOpa3oBanus otBoautcs 136 gacos: B 10 kimacce — 68 gacoB (2 4aca B HEEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemerii B mporpamMmMe 1o (¢U3MKE TMepeueHb JadopaTOpHBIX U
MPAKTHYECKUX paboT SIBISETCS PEKOMEHIOBAaHHBIM, YYHTENb JIeJacT BHIOOD
NPOBEJCHHUS JTa0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEN 00yYaroIUXCs.



COAEPXKXAHUE OBYUEHUA
11 KIIACC
Paznen 4. JaekTpoanHamuka

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[locTosiHHBIE ~ MarHWThl.  B3auMOACHCTBHME  IOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHIMND cyneprno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa JIMHUNM MarHuTHON
WHIYKIUU T0JIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJI JUIMHHOTO MPSMOIrO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenicTBue npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHUE.

Cuna Jlopenua, e€ Monynb U HanpaBlieHKE. [[BHKeHNE 3apsHKEHHONW YaCTULBI
B OJIHOPOJIHOM MarHuTHoOM moJje. Pabota cuibl Jlopenna.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAsA CHJIa HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe moje. OJEKTPOABMXKYLIas CHJIAa WHIAYKUUU B
MIPOBOJAHUKE, IBMXKYILLEMCS TOCTYNATENBHO B OTHOPOJHOM MarHUTHOM ITOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIIGHME CAaMOMHIYKLUWHU. OJEKTPOABMXKyLIas cujia
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOIBUIATENb, YCKOPUTEIH 3JIEMEHTApPHBIX
YaCTHL], HHIYKIHOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cumbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuiio Jlenna.

3aBUCUMOCTD 3JIEKTPOABMKYLIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MarHUTHOT'O MOTOKA.



SIBeHrEe CaMOMHTYKIIMH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.
HccnenoBanue sIBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMAZHUMHbLE KONEOAHUA

KonebarenbHas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMs.
["apmonnueckue xonebanus. I[lepuox, wactora, ammumryaa u (aza kojleOaHU.
[Ipy>XkMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosnebanuil. [IpeBpaiiienue s3Heprun Npu rapMOHMUECKUX KOJIEOaHUSIX.

Konebatenbubiii kKOHTYp. CBOOOJAHBIE 3JIEKTPOMArHUTHBIE KoJIeOaHUS B
UJCATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
ANEKTPOMAarHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
HHEPrUU B UJ€ATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBienue o 3aTyxaromux KosneOaHUsX. BoIHYKIE€HHbIE MEXaHUUECKHE
KoseOanus. Pezonanc. BoiHykA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUsL.

[lepemennpii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOLIEE 3HAYEHUE CHUJIBI TOKA W
HaIPSHKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepeaadya U MOTPEOSICHUE DICKTPUIECKOM
DHEPrUr. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. Kymnprypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUM B ITOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBAa W IPAKTUYECKOE NPUMEHEHHUE: DIICKTPUYECKHUM
3BOHOK, T'€HEPATOP NIEPEMEHHOTI0 TOKA, JIMHUU JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MAsITHUK).

HaOmronenue 3aryxaromux KojgeOaHuH.

HccnenoBanue cBONCTB BBIHYKICHHBIX KOJI€OaHUIA.

Habmronenne pe3oHanca.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3sonanc mnpum mnocienoBaTeNIbHOM COEAMHEHWH PE3UCTOPA, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopnenb TMHUY 3JIEKTpONEepeIayn.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul



HccnenoBanue 3aBUCMMOCTH MEPUOJIAa MalbIX KOJeOaHHUM rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnmenoBanne NEPEMEHHOIO TOKa B LENH W3 IIOCIENOBATENBHO
COEIMHEHHBIX KOHJIEHCATOPA, KaTYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpoCTpaHeHuss W JuIMHA BOJHBI. [lomepeyHple W MPOAOJBHBIE BOJIHBL.
HnTepdepenius u qudpaknus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHBIC BOJIHBL. Y CIIOBHS U3JIyYEHHUs JIEKTPOMAarHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BonHe. CBOMCTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHUE, MPEJIOMIICHUE, MOJspu3anus, 1udpaxmus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIxana 3JIEKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEBI.

TexHUYecKHue YCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl HMAarHOCTHMKAa B TEXHMKE M MEIWILMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habmoienue oTpaskeHus: U NpeIoMIICHHUSI MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabmroneHue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccnenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpa)k€HHUe,
npesioMJIeHUE, MoJspu3anus, 1udpakuus, nHTephepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHBI HCTOUHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTPEIOMIICHHUS cBeTa. AOCONIOTHBIN MTOKAa3aTeNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. IIpenenpHbI yroma IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcust cBera. CioXKHBIN cocTaB 0enoro ceeta. LIger.



Cobuparoniie U pacceuBamomue JuH3bl. ToHkas nuH3a. DoKycHOE
pacCTOSIHME W ONTHYECKas CHUjla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolmmx U paccenBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBeEJIUYEHUE,
JlaBaeMOe€ JIMH30M.

[Ipenebl NpUMEHMMOCTHA F€OMETPUYECKOM OITHKHU.

BonnoBas ontuka. WnTepdepenius cBera. KorepeHTHbIE HCTOYHUKH.
YcnoBusi HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpPEHIIMOHHON
KapTHHE OT JIBYX CUH(a3HBIX KOTEPEHTHBIX UICTOYHHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTH4YECKOro CBE€Ta Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonspuzamnus ceera.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE INPHMEHEHHME: OYKH, JIyla,
¢doToanmnapar, NPOEKIMOHHBIN ammapar, MUKpPOCKOI, TEJIECKOI, BOJIOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIIEHUE CBETA.
OnTuueckue mpruOOpsI.

IlonHoe BHYyTpeHHEE OTpakeHue. Mozenb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Hab6mronenue natepdepeniinu cBera.

Hab6mronenune nudpakxium ceera.

HabGmronenue nucnepcuu cBera.

[lonydyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Tonydyenue cekTpa ¢ MOMOIIbI0 JU(PPAKIUOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepeHne nokazaresis NpesioMJIEHNs CTEKJIA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['paHnibl NPUMEHUMOCTH  KJIAaCCMYECKOW  MexaHuku.  [locrymnarsl
CIIELIMAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEMHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEIJICHUE BPEMEHU U COKpAILCHHE
JUTVHBL.
DHEPrusi U UMIYJIbC PEIATHBUCTCKON YaCTUIIBI.



CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHULIBI. DHEPIUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmymna [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPTUs
U UMIyJbe PoToHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI

dbotorpdexra. YpaBuenue DuHimTeitHa s hoTodadpdexra. «KpacHas rpaHunar»
dboTtorpdexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUUYECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Ceeroauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -HacCTHIL.
IImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u morionieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEM SHEPrUU aToMa BOJIOPO/IA.

BosHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoitns. KopryckyisipHO-BOJIHOBOM
JyaIu3M.

CHIOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIIOKHOCTb CTPOCHMs sapa. OTKphITHE
paanoaktuBHocTH.  OmnbiTel  Pesepdopma 1o ompenesneHuro  cocrasa



panuoakTuBHOrO wu3mydenus. CBoiictBa ambda-, Oera-, ramMma-u3IydCHHS.
BiusHre pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykimonHas monens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anba-pacnag. OJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTE3 AEp.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKO KapTUHBI MUpA.

TexHU4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxcnepumenm, 1abopamoptvle pabomol

HccnenoBanrie TpeKoB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUY U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKEHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(HMarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCIIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B AApax
raJIaKTHUK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0oeranue ramakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHE.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

Yuenuuecxue nabnrooenus



HaOnronenusi HeBOOPYKEHHBIM TJIa30M C KCMOJb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJ0OXKEHUS HEOSCHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢usnku uW acTpoHOMHM B D3KOHOMHYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUpPOBAaHUM TIPEACTABICHUM O (UINYECKON KapTHHE MHpPA, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHsA B 11 kiacce oCymliecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJIeIeHHE TUIOMIAIN TIIOCKUX (PUTYp U 00BhEMA Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTALUIUYECKAS] CTPYKTYpa TBEPBIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHaJu3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTHU, MPEJCKaA3aHUE 3eMIICTPSCCHUIA.

Texnonocusa: NVHAW DIEKTPONEpEnad, TEHEPATOp MEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, MHAYKLUHUOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUM A

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHUS yueOHOro npenmera «Dusukay H0IKHbBI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCUMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIBHOCTH B MPOLIECCE peav3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIUKA O0OYYAIOIIEroCsl KaKk aKkTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUICKON rpaXJaHCKON WJICHTUYHOCTH,
NaTpuOTU3MA;

[EHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIC HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJOTMYECKHUX Ipodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATEIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarebcKue 1eHCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3a7au (PU3HUECKOrO COJEp)KaHWs, MPUMEHEHHUIO Pa3IMYHbIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalUsIX, B TOM YHCJIE TIPH CO3/IaHUN YYE€OHBIX MPOEKTOB B 00JaCTH (DU3HKH;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlleHUs, HaXOAUTh apTyMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTh 3HaHWA TO (HU3UKE B MPAKTUYECKYI0O 00JacTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 331a49H, IOMYCKAIOIINE aTbTepPHATHBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTHA B PEIICHHNH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THUTHUEHBI, PECYpCOCOCpeKECHHs, TMPABOBBIX MW OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKaTHBHBIE YHMBEpPCAJIbHbIE YYeOHbIe NeCTBHA:
OCYUIECTBJISATh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEesATEeIbHOCTH;



pacrmo3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJB30BATh NPEUMYIECTBA KOMAaHIHON Y MHAWBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBAaTh ACUCTBUSA II0 €€ JOCTHIKEHHWIO: COCTaBIIATh ILIAH JCHCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3YJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KauyeCTBO CBOEr0 BKJIAJa M KaXJOr0 yYaCTHUKA KOMAaHIBI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaraTtb HOBBIE NPOEKTHI, OLEHWBATh HIEU C TMO3ULUUA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILLECTBJISITh MO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIC YyHUBEpPCAJIbHbIC Y4eOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBITOJIHEHUS MPAKTUYECKON pabOThl ¢ yUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JlaBaTh OILICHKY HOBBIM CHUTYaIIUIM;

pacumMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JeJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILLICHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyalldsIM, BHOCUTh KOPPEKTUBBI B JIESTEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH  KakK  OCO3HAHMS
COBEpIIAEMBbIX JIEUCTBUM M MBICIUTENBbHBIX MPOLECCOB, HMX PE3ylbTaTOB H
OCHOBaHUIM;



WCITOJIB30BATh MPUEMBI peIICKCUU TSI OLICHKU CUTYyaIlluH, BEIOOpa BEPHOTO
pEIICHHST;

YMETh OIICHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKEHMUIO;

NpUHUMATh MOTHUBBI W apryMEHThl APYrMX TMpH aHallM3e pe3yibTaToB
JeSITEIbHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NpUHUMATh MOTHUBBI W apryMEHThl JPYrMX IMpU aHalIu3e pe3yJbTaToOB
NEeSTEeIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mporecce AOCTWKEHUS JTUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro o0IIero oOpa3oBaHUs Yy OOydaroIIuXxcs
COBEpUIEHCTBYETCS HIMOIIMOHAILHBIH UHTEJIEKT, Mpenoaratoni
c(OpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOMIETO CTIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATBHOE
COCTOSIHWE, BUJICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON CQepHl,
OBITH YBEPEHHBIM B ce0€;

CaMOpETYyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIOCOOHOCTh aJanTUPOBAThCS K
HYMOITMOHAIEHBIM U3MEHECHHSIM U TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAITMH, BKIIOUAOIICH CTPEMJICHUE K JOCTIDKCHHIO IEITH |
ycrexy, ONTUMHU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOUX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TP OCYIICCTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKNBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh UHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 11 kJiacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y OOYHAIOIIUXCSI YMEHUNA:

JEMOHCTPUPOBATh Ha MpPUMEpax Pojib U MecTo (UMK B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU NECATEIBHOCTH JIFOJEH, LEIOCTHOCTh U E€HUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YUYEHHBIX (U3MUECKUX MO/JENei:
TOYEYHBIN IJIEKTPUUECKUH 3apsf, JIyd CBETa, TOUCUHBIM UCTOYHHK CBETA, SAEpPHas



MOJICNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO sipa MPH penieHUuH (PU3NIECKUX
3ajad4;

pacro3HaBaTh (pU3HUECKUE SIBICHUA (MPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3HKHU: DIIEKTPUUYECKAS] POBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, DJJICKTPOMAarHUTHAas WHAYKIUSA, JEHCTBUE MArHUTHOTO IO Ha
MPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsfl, AJIEKTPOMATrHUTHBIC KOJcOaHWs U
BOJIHBI, TPSIMOJIMHEHHOE PACHpPOCTPAHEHHE CBETa, OTPAXKEHHUE, MPETOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3phext (poToaddekT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JUHEHYATOTO0 CIEeKTpa aToMa BOJOPOJA, CCTECTBEHHAas W HCKYyCCTBEHHAs

pPaaAnOaKTUBHOCTD,
OIIMCBbIBATb H3YYCHHLIC CBOMCTBaA BCIICCTBA (BJ'IGKTpI/ILIeCKI/IG, MAardMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPpOBOAUMOCTD Pa3INYHBIX cpez[) )51

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3NUYECKHUE BEIUYUHBI:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUECKOE HAIpPSXKEHUE, BIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHOYKIMST MarHuTHOrO TMoJisg, cuja Ammnepa, cuia JlopeHia, MHAYKTUBHOCTD
KaTYIIKWA, SHEPTUSA DJICKTPUYECKOI0O WM MArHUTHOTO IIOJICH, MEPUOJ M YacToTa
KoJieOaHUM B KoJebaTeIbHOM KOHTYpE, 3apsii W Cuia TOKa B MpoIecce
rapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHUJIa JIMH3BI, MPH OINHCAHWHM IPAaBUILHO TPAKTOBATh (HU3UUYCCKHI
CMBICII HCIIOJB3YEMBIX BEJIMYMH, HMX OOO3HAYCHWS W CIUHMIIBI, YKa3bIBaTh
GbopMyIIbl, CBS3BIBAIONIME JaHHYIO (U3UYECKYIO BEIMYHMHY C JAPYTUMU
BEJIMUYNHAMM;

ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJIICHUS W MPOILECCHI, HCMOJIb3Ys
(bU3NYECKUEe BEITUYUHBI: CKOPOCTh JJICKTPOMArHWTHBIX BOJIH, JIJTMHA BOJIHBI M
JacToTa CBETA, SHEPTUs U UMMYJIbC (JOTOHA, MIEPHOJT TIOJIypaciaja, SHEPTus CBI3U
aTOMHBIX Si7Iep, TPU OINHCAHWM TPABWIHHO TPaKTOBATh (DU3UUECKUN CMBICI
UCIIOJB3YEeMbIX BEJIMYUH, MX OO0O3HAYCHUS M €IUHMIIbI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JAaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISATH 3HAUCHUE (DU3NUSCKON BEITUINHBI,

aHANMM3UPOBATh (PU3UUYECKHE MPOIECChl U SBICHUS, UCTOJB3YysS (U3UUECKUE
3aKOHBI M TPUHLIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJlIeIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH Jkoyma—JIeHra, 3aKOH 3JIEKTPOMAarHUTHOM
VMHIYKIWH, 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMJIEHUSI CBETAa, ypaBHEHHE ODWHIITEHHa it PpoTtodddexra,
3aKOH COXPAHEHUS JHEPrUM, 3aKOH COXPAHEHUS HUMITYJIbCA, 3aKOH COXPAaHEHHUS
AJIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAHEHHMS MACCOBOTO 4HCIA, MOCTyJaThl bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €r0 MaTeMAaTU4YeCKOE BBIPAXXEHHE M YCJIOBUS (TpaHUIbI, OOJACTH)
NPUMEHUMOCTH;

ONPENIEIIATh HANIPABICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJISI TPOBOJAHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JIopeHna;

CTPOUTh W OIKUCHIBaTh H300pa)KEHUE, CO37aBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCJIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MIPOIIECCOB C HCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUM: MPU STOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4EeOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO OOOpYIOBaHUS, IMPOBOJIUTH OMNBIT H
bopMyIUpOBaThH BBIBOBI,

OCYILIECTBIISATh NMPSAMBIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3ysbTaThl MOJIYYEHHON 3aBUCHUMOCTH (PM3MUYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEpPUMEHTa, Y4eOHO-HCCIENOBATENbCKOM U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M MPUHIIMIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3a/1aun
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTh PACYETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINYNHBI;

pelaTh KaueCTBEHHbIE 3aJa4i: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
dbuzndeckue SBICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  yduyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUU
Y IPEICTABJICHUS YUYEOHOW W HAy4YHO-TIONMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH()OPMAIHIO;

OOBSICHATh TPHUHLMIIBI JEHCTBUS MalIMH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOr0 MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HH;



MPUBOJNUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ PUOOpaMU U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IUIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAlMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB I'PYIINbBI B PELICHUE pacCMaTpUBAEMON MPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHME 11 KJIACC

Ne
n/n

HaumenoBaHue pa3jiesioB u
TeM MPOrpaMMbl

Paznea 1. JIEKTPOJAUHAMUKA

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoTshI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

JlomoaHuTeIbHAS
uHopmanus

11

MaruutHoe noie.
DNIeKTpOMarHuTHask UHIYKIUS

11 2

bubmmorexa [JOK
https://m.edsoo.ru/7f4
1c97c

*IIPUBJICUYCHUE
BHUMAaHUS
oOyJarommxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha YPOKax
SIBIICHHH,
WCIIOJIb30BaHUE
BOCITUTATEIHLHBIX
BO3MOXHOCTEH
coJiepKaHusl y4eOHOT o
npeaMeTa uepes
JIEMOHCTpAITHIO
oOyuaromumcs
IPUMEPOB
OTBETCTBEHHOTO,
IPaXxIaHCKOTO
TTOBEJ/ICHUS, TIPOSBICHUS
YEIIOBEKOJTIOOHS 1
JIOOpPOCEPICUHOCTH,
gepes 1moaodop
COOTBETCTBYIOIIUX
TEKCTOB JJISl YTCHUS,



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

3aJ1a4 JUIsl PEIICHUS,
POOJIEMHBIX CUTYaIui
JUIs1 OOCY>KJICHHS B
KJlacce * MPUMEHEHHE Ha
YPOKE MHTEPAKTUBHBIX
(dbopM paboTHI C
00yJaroIUMUCS:
WHTEJUICKTYAITbHBIX UTP,
CTUMYJTHPYIOIIHX
MMO3HABATEIBHYIO
MOTHBAIUIO
oOyuaromuxcs;
MPUMEHEHHE TPYIIOBOM
paloThI UK paboTHI B
napax, KOTopble y4dat
00yJaronmxcst
KOMaHJIHOM paboTe

Hroro no pazneny 11
Pa3nen 2. KOJIEBAHHWSA U BOJTHbBI
* IOOYyX/IeHUE
00yUaromuxcst
coOJTI01aTh HA YPOKE
0
MexaHIHecKIe I BuGnorexa LIOK OOIIENPUHSATHIE HOPMBI
MTOBEJ/ICHUS, TIPaBHJIa
2.1 AJIEKTPOMAarHUTHBIE 9 https://m.edsoo.ru/7f4
OOIIEHUs CO CTapITUMU
KoJeOaHus 1c97c

(TearoruuecKuMu
paboTHUKaMU) U
CBEPCTHUKAMH
(oOygarormmumucs),



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

NPUHIUIBI Y9eOHOH
JTUCIUTUINHBI U
camMoopraHu3aiuu
BKJIIOUEHHUE B YPOK
UTPOBBIX IPOLEAYD,
KOTOPBIE TIOMOTal0T
MOJIePKATh
MOTHBAITUIO
o0yJarommxcs K
MOJYYECHHIO 3HAHU,
HATKUBaHUIO
MO3UTUBHBIX
MEKIIMYHOCTHBIX
OTHOIIIEHUH B KJacce,
MTOMOTAIOT
YCTaHOBJICHUIO
JI0OpOKeNnaTeIbHOM
aTMocdepsl BO Bpems

ypoka

2.2

Mexanuueckne n
AJEKTPOMATHUTHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/7f4
1c97c

*IIPUMEHEHHE
TPYIIIOBOM paOOThI UK
paboThI B mapax,
KOTOpBIC ydaT
o0yJaromuxcst
KOMaHIHOU paboTe u
B3aNMO/JICHCTBHUIO C
JIPYTHMH
00yJaroIMMuUcs; *
Mooy XKeHne
00yJaroIIXxcst



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

co0IoIaTh Ha YpOKe
OOIIECNPUHSATHIC HOPMBI
MOBEJICHHUSI, TIPaBUIIA
OOIIEHUS CO CTAPIIUMHU
(Tearorn4ecKkuMu
pabOTHUKAaMU) U
CBEpCTHUKAMU
(oOyuarormumucs),
MPUHIUIBI Y9eOHOH
JUCIHUTUTHHBI U
CaMOOpTaHU3aIIH;
MPUBJICUCHNE BHUMAHHUSI
oOyJarommxcs K
LIEHHOCTHOMY acIIeKTy
M3y4aeMbIX Ha YpOKax
SIBIICHHH,
UCTIOJIb30BaHUE
BOCITUTATEIbHBIX
BO3MOKHOCTEN
cojiep>KaHus pasjena
gepes 1moaodop
COOTBETCTBYIOUINX
YIOpaKHEHU;
BKITIOYCHHUE B YPOK
UTPOBBIX MPOIIEITY,
KOTOPBIE TIOMOTAf0T
NOJIIEPXKATh
MOTHBAIUIO
oOyJaronmxcs K
MOJYYECHUIO 3HAHU,




HaJIQKUBAHUIO
MO3UTHUBHBIX
MEXKITMYHOCTHBIX
OTHOIIICHHUH B KJ1acce,
MOMOTAIOT
YCTaHOBJICHUIO
JI0OpO’KeNaTeIbHOM
aTMoc(epsl BO

BKJIIOUEHHUE B YPOK
UTPOBBIX IPOLERYP IS
MOAJIepKaHUs
MOTHBALUH
o0yJarommxcs K
MTOJIyYEHUIO 3HAHUK; ®

bubmorexa [JOK NpUMEHEHHE Ha ypOKe
2.3 OnTuka 10 https://m.edsoo.ru/7f4 P P
UHTEPAKTUBHBIX (HOPM
1c97c
paboThI ¢
00y4arOIUMUCS:
WHTEIJUICKTYaJIbHBIX UTP,
CTHUMYJTUPYIOIINX
MO03HABATENBHYIO
MOTHBAIIHIO
Hroro no pazneny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
*[IPUBJICUCHUE
. bubnuotexa [JOK
OCHOBBI CIIEIMANEHON TEOPHH BHUMAaHHS
3.1 4 https://m.edsoo.ru/7f4
OTHOCHUTEIIEHOCTH 1097c o0ydJaroImuxcs K

LIEHHOCTHOMY aCMeKTy



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

M3Yy4aeMbIX Ha ypOKax
SIBIICHHH,
UCTIOJIb30BaHUE
BOCIIUTATEILHBIX
BO3MOXHOCTEH

cofiep KaHusl y4eOHOTO
mpeaMeTa uepe3
JIEMOHCTPAITHIO
oOyJaromumcst
IPUMEPOB
OTBETCTBEHHOTO,
IPaXkIaHCKOTO
MOBEJICHHSI, TIPOSIBIICHUS
YeNoBEKOII00Us 1
JI0OpPOCEPIEUHOCTH,
yepe3 moa00p
COOTBETCTBYIOITUX
TEKCTOB JIJISl YTCHUS,
3a/a4 JIsl pEIIeHuUs,
MPOOJIEMHBIX CUTYaIlui
JUIs OOCYX/IEHUS B
KJIacce * MPUMEHEHUE Ha
YpOKEe UHTEPAKTHBHBIX
dhopm paboThl ¢
00yJarOITUMUCS
WHTEJUICKTYAITbHBIX UTP,
CTUMYJTHPYIOIIHX
MO3HABATEIHHYIO
MOTHBAITHIO
oOyJaromuxcsi;




Hroro no pazneny

Pa3znen 4. KBAHTOBAS ®PU3UKA

IIPUMEHEHHUE IPYIIIOBOMI
paboTHI WK pabOTHI B
napax, KOTopble y4aT
oOy4Jaronmxcs
KOMaHJIHOW paboTe

4.1

DJeMeHTHl KBAHTOBOM ONTUKU

bu6mmoreka IIOK
https://m.edsoo.ru/7f4
1c97c

* MOOYX/IeHNE
o0yJaronuxcs
COOJIIOIaTh HA YPOKE
OOIIEPUHSATHIC HOPMBI
MOBEICHHUSI, TIPaBUIIA
OOIIIEHUS CO CTApPIIUMHU
(memarornuecKuMu
paboTHUKaMu) U
CBEpCTHUKAMU
(oOy4arommmucs),
MPUHIUIBI Y4eOHOH
JCIUTUTHHBI 1
CaMOOpraHU3aINH *
BKJIIOYECHHUE B YPOK
UTPOBBIX MPOIIEITY,
KOTOPBIE TIOMOTAfOT
MOJIIePKATh
MOTHBAITUIO
oOyJaronmxcs K
MOJYYECHUIO 3HAHU,
HaJI&XKMBAHUIO
MTO3UTUBHBIX



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

4.2

Crpoenue aToma

bu6mmoreka IIOK
https://m.edsoo.ru/7f4
1c97c

MEKJIMYHOCTHBIX
OTHOIIIEHUH B Kjacce,
ITIOMOTaf0T
YCTaHOBJICHHIO
JI0OpOoKenaTeIbHON
aTMochepsl BO BpeMs

ypoKka
*[IPUMCHEHUE
IPYIIOBON paOOThI WK
paboTHI B mapax,
KOTOpBIE yJaT

o0 yJaromuxcst
KOMaHJHOU padoTe u
B3aUMOJICVCTBUIO C
JPYTUMH
o0yJaronuMucs;
noOyxeHue
o0yJaronuxcs
co0JII01aTh HA YpOKe
OOIIETPUHSATHIE HOPMBI
MOBEJICHHS, TIPaBUIIa
OOIIEHUs CO CTapITUMU
(memarornuecKuMu
pabOTHUKAaMU) U
CBEPCTHUKAMHU
(oOygarormmumucs),
NPUHIUIBI Y4eOHOH
JCIIUTUTHHBI 1
CaMOOpTaHU3AIIH;
MIPUBJICUCHNEC BHUMAHHSI



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

oOyJaronmxcs K
LIEHHOCTHOMY aCMeKTy
M3Yy4aeMbIX Ha ypOKax
SIBIICHHH,
UCIOJIb30BaHUE
BOCITUTATEIHHBIX
BO3MOKHOCTEN
coJiepKaHus pas3zena
yepe3 m1oa00p
COOTBETCTBYIOIIUX
YIOpaXKHEHU;
BKJIIOUEHHUE B YPOK
UTPOBBIX MPOLEAYD,
KOTOpBIE TIOMOTAIOT
MOJIIePIKATh
MOTHBAITHIO
oOydJaronmxcs K
MOJTYYECHHIO 3HAHUM,
HATKUBAHUIO
MTO3UTUBHBIX
MEKIIMIHOCTHBIX
OTHOIIICHUH B KJlacce,
MOMOTAIOT
YCTaHOBJICHHUIO
JIOOpOKeNnaTeTbHON
aTMochepsl BO

4.3

ATOMHOE PO

Bbubnunoteka LIOK
https://m.edsoo.ru/7f4
1c97¢c

BKJIIOYEHUE B YPOK
UTPOBBIX MPOLEAYP IS
MoAepKaHus
MOTHBAIIUH



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

oOyJaronmxcs K
MOJTyYCHUIO 3HAHUH;
NPUMEHEHHE Ha YPOKe
MHTEPAKTHBHBIX (HOPM
paboThI C
00y4arOIUMUCS:
HUHTEJUICKTYaJIbHBIX U,
CTUMYJTUPYIOIINX
[103HABATEIbHYIO
MOTHBAIUIO

Hroro no pasaceiny

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

15

5.1

DneMEHTHI aCTPOHOMUU U
acTpopU3UKHI

but6mmoreka [IOK
https://m.edsoo.ru/7f4
1c97¢c

*IIpUBJICUYCHUE
BHUMAaHHUS
oOyJaronmxcs K
[IEHHOCTHOMY aCIIeKTy
M3y4aeMbIX Ha ypOKaxX
SIBIICHUH,
HCIIOJIb30BAHUE
BOCITUTATEIbHBIX
BO3MOXKHOCTEH
coJiepKaHusl yueOHOTO
MpeaMeTa yepes
JIEMOHCTPAITHIO
oOyJaronumcs
IPUMEPOB
OTBETCTBCHHOIO,
IPa’KJAHCKOTO
MOBE/ICHUS, TIPOSBICHUS



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

Uroro no pazgeny

Paznesn 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1

Ob6o0611aro1iee MOBTOPEHNE

7

but6mmoreka [IOK
https://m.edsoo.ru/7f4
1c97c

YeJI0BEKOIIO0US 1
JO0OPOCEPACYHOCTH,
gyepe3 1m1oa00p
COOTBETCTBYIOIINX
TEKCTOB JIsl YTCHHUS,
3aja4 AJs pelieHus,
pOOJIEMHBIX CUTYalui
JU1s1 OOCY>KJICHUSI B
KJ1acce * MprMEHEHHEe Ha
YPOKE MHTEPAKTUBHBIX
dhopm paboThl ¢
00y4aroLUMUCS:
WHTEIUICKTYaJIbHBIX UTP,
CTUMYJTUPYIOIIUX
M03HABATEIBHYIO
MOTHBAIHIO
oOydJaronmxcs;
IIPUMEHEHHE IPYIIIOBOI
paloThI UK paboTHI B
napax, KOTopble y4aT
o0yJaromuxcst
KOMaHIHOU paboTe

BKJIIOUEHHUE B YPOK
UTPOBBIX MIPOLIETYP IS
MOJICPIKAHUS
MOTHUBaIlu
oOyJaronmxcs K



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

Hroro no pasaceiny

IIOJIyYEHUIO 3HAHUK; ®
MIPUMEHEHHE Ha YPOKe
MHTEPAKTUBHBIX (OpM
paboThI C
00yJarOIUMUCS
WHTEJUICKTYaTbHBIX UTP,
CTHUMYJTHPYFOIIHX
MMO3HABATEIBHYIO
MOTHBAITHIO

PeszepBHOE Bpems

* MOOYX/IeHNE

o0 yJaromuxcst
co0JII01aTh Ha YpOKe
OOILETIPUHATHIE HOPMBI
MIOBE/ICHUSI, TIPaBHIIa
OOIIIEHUS CO CTApIIUMHU
(memarornuecKuMu
paboTHUKaMu) U
CBEpPCTHUKAMHU
(oOy4arommmucs),
NPUHIUIBI Y4eOHOH
JMCIUILIHHBL 1
CaMOOpraHu3aIlHy
BKJIFOUEHHE B YPOK
UTPOBBIX MPOLIEYD,
KOTOPBIE TIOMOTAI0T
HOJIEPXKATh
MOTHBALIUIO
oOyJaronuxcs K




MOJYYECHUIO 3HAHU,
HaAJTaKUBaHUIO
MO3UTUBHBIX
MEXKIIMYHOCTHBIX
OTHOIIICHUH B KJacce,
MOMOTaI0T
YCTaHOBJICHUIO
JI0OpO’KeNaTeIbHON
aTMoc(hepsl BO BpeMs

ypoka

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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HOYPOYHOE IINIAHUPOBAHHUE 11 KJIACC

Ne
n/n

Tema ypoka

Koaun4yecTBO 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

IlocTosiHHEBIE MAarHUTHI U UX B3aUMOJeHCcTBHE. MaruuTHoe moJe.
Bextop MarHuTHOM MHAYKUMH. JIMHUYM MarHUTHOW MHAYKIWAH

Bxonnas konTpoibHas pabota

JleificTBHE€ MarHUTHOTO TIOJII HAa MPOBOJAHUK ¢ TokoM. Cuita Ammepa.
JlaboparopHas pabota «lccrnenoBanue qeiCTBUS MTOCTOSTHHOTO
MarHuTa Ha paMKy ¢ TOKOM)

MarauTHOE moie IMPOBOAHHUKA C TOKOM. OnebIT
Opcrena.B3anmoneiicTBre npoBoJHUKOB ¢ TOKOM. JIabopaTopHas
pabota «3ydeHne MarHuTHOTO MOJIsl KATYIIKKA C TOKOM

JlericTBHE MarHUTHOTO I10JI HA JBIKYILYIOCS 3apsSKEHHYIO YACTHILY.
Cuna Jlopenna. Pa6ota cuisl Jlopenna

OnexTpoMarHuTHas UHAYKIUS. [I0TOK BeKTOpa MarHUTHOW MHTYKITHH.

O/1C unaykuuu. 3aKOH AJIEKTPOMAarHuTHOW MHAYKInKU Papanes

JlabopaTtopHas pabota «lccnenoBanue siBICHUS dJIEKTPOMArHUTHOMN
AHIYKITUW

WNunykruBHoCTh. SIBneHne camonuaykiuu. 3J1C caMOWHYKIIHH.
DHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM. DJIEKTPOMarHUTHOE
noJe

Texnuueckue YCTPOf/'ICTBa " X IMPUMCHCHHC: ITOCTOSAHHBIC MAI'HUTHI,
QJICKTPOMATrHUTHI, SJICKTPOABUI'ATCIIb, YCKOPUTCIIN 3JICMCHTAPHBIX
YacCTHUILl, THAYKIIUOHHAs IICYb

10

O6o0maromuii ypok «MarHuTHoe 1mosje. DIeKTPOMarHuTHas
WHTYKITHSI




KonTpomnbHas pabota mo Teme «MarHuTHOE 1moJie. DIeKTPOMarHUTHAS

11
UHIYKIHS

12 CBoboHbIe MexaHuveckue Konedanus. ['apmonndeckue Konedanusl.
VYpaBHeHHe rapMOHUYecKUX Kojebanuii. [IpeBpamienne snepruu

13 JIaGoparopHas pabota «VcciaenroBaHne 3aBUCMMOCTH [IEPHO/Ia MaJIbIX
KosieOaHUH Tpy3a HAa HUTH OT JUIMHBI HUTH U MACChl IPy3a»
Konebarenbublit KOHTYp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHHS

14 B U/I€aIbHOM KOJie0aTeIbHOM KOHTYpe. AHAIOTUS MEXIY
MEXaHUYECKUMU U IEKTPOMarHuTHBIMH KOJeOaHUSIMU

15 ®opmyna TomcoHa. 3aKOH COXpaHEHUsI SHEPTUU B UJ1€aTbHOM
K0J1e0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxaromux KojaeOaHusIX. BoiHyX1eHHbIE

16 MexaHudeckue konedanus. Pesonanc. BeiHyxeHHbIE
AJIEKTPOMarHuTHbIE KoieOaHus
IlepemennsbIit Tok. CHHYCOUANIBHBIN IEPEMEHHBIN TOK. MOIIHOCTD

17 IIEPEMEHHOT0 TOKAa. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUYEHUE CUJIBI
TOKa Y HaNPsHKEHUS

18 Tpancdopmarop. [IponsBocTBo, epenaya U NOTpedICHHE
JIEKTPUUYECKON YJHEPTUN

19 YCTpoiCTBO M MPAKTUUECKOE TPUMEHEHUE AIEKTPUUECKOTO 3BOHKA,
reHepaTopa epeMeHHOro TOKa, JIMHUH 3JIeKTporiepeiad

20 DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJCTBE IeKTposHeprun. KynbsTypa
HCII0JIb30BaHUs MIEKTPOIHEPTUU B TOBCEIHEBHOM KNU3HU
MexaHuuyeckre BOJIHBI, YCIIOBUS pacnipocTpanenusd. [lepuos.

21 CkopocTb pacripocTpaHeHHsl U JuiiHa BosiHbI. [lonepeynsie u
IIPOJIOJIbHBIE BOJIHBI

22 3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemMOp 3Byka

23 DneKTpOMarHUTHBIE BOJHBI, UX CBOICTBA U ckopocTs. [Ikana




SJICKTPOMArHMTHBIX BOJIH

HpI/IHI_[I/IHH PaaruoCBA3U U TCICBUACHUA. PazButne CpEACTB CBA3M.

24 1
Papunonokanus

25 Kontponbnas padota «KonebaHust 1 BOJTHBDY 1

26 [IpssMOnMHENHOE pacpOCTPAHEHHUE CBETA B OJJHOPOJHOM cpene. 1
Toueunslii HICTOUHUK cBeTA. JIyd cBeTa

97 OTtpaxxeHue cBeta. 3aKOHbI OTpaxkeHus ceeta. [locTpoenue 1
M300paKeHUIA B TUIOCKOM 3epKalie

28 [Ipenomnenue cera. [lonHoe BHyTpeHHEe oTpaxenue. [IpenenbHblit 1
yT'OJI IIOJIHOTO BHYTPEHHETO OTPaKEHHUSI

29 Jlaboparopuas padota «3mMepeHue mokas3aress IpeIOMICHUS CTCKIIa 1

30 JIunzsl. [Toctpoenue n3odpakenuii B nuna3e. @opMyiia TOHKOM JTHMH3HI. 1
VYBenn4yeHue JIMH3bI

31 JlabopaTtopHas pabota «lccnenoBanue CBOMCTB M300paKEHUI B 1
JIMH3aX»

39 Hucnepcus ceera. ClioxxHbIN cocTaB Oenoro ceera. L{Ber. 1
JlabopaTtopHas pabota «HabmroaeHune nucrnepcun CBeTay

33 Wntepdepennus cera. Audpakuus ceera. JJudpakunonHas pemérka

34 [Tpomexxyrounas arrecramus. TecT 3a kypc 11 kiacca 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34




YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» dusuka, 11knacc/ Makumes I'.5., byxosue b.b., Corckuit H.H. nox penakmueii [Tapdpentoeroit H.A., AkiimonepHoe

obmectBo «M3maTenscTBO «IIpocBeiieHne»

METOAUYECKHUE MATEPUAJIbBI 1JIAA YUUTEJIA

TeMatuueckue TaOIUIBI IO PUBHKE.

Huck «Buptyanbnas mkona Kupumna u Medboaus. Ypoku ®@usuku 11 kinacen, OO0 «Kupuna u Medoaus», 2004.

Huck «OTtkpeiTas puzukay, OO0 «duzukon», 1996-2001.

MUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbI CETU UHTEPHET
"OTtkpbiTas G3umka" http://www.physics.ru/
"®wusuka.ru” http://www.fizika.ru/

«3aHuMarenbHas Gpu3nKa B Borpocax u oteetax» http://elkin52.narod.ru/
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