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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpPOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3yjbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHUTAHUS U
KOHUENIMU TIpernojaBaHus ydyeOHoro mpeamera «@Dusumka» B 00pa30BaTEIbHBIX
OpraHu3aIuaXx Pocculickon Oenepanun, pean3yroImux OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HaMpaBiIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB rmpu
oOydeHnH ux Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CUCTEMHO-JIESITEIbHOCTHOTO
nonxona. Ilporpamma no ¢usmuke coorBerctByeT TpeboBanusiMm OGI'OC COO
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXKe YYUTHIBAET HEOOXOJUMOCTh pealn3alrdyd MEXIPEIMETHBIX
CBs3ell (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4eOHBIMHM TMpeameTamMu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC LIETH U3Yy4YeHHs] (M3HKM Ha YPOBHE CPEIIHEro OOIIEero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJIbTaThl OCBOCHHS Kypca (PU3WMKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHPYEMBbIE pe3yJIbTaThl OCBOCHMSI Kypca (hU3UKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro MpeaMeTa B ILKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUM 00 okpysxaromeMm Mupe. LIkonpHBIN Kype PU3NKH — CHCTEMOOOpa3y O
JUI €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeXaT B OCHOBE TPOILIECCOB M SIBJICHUM, H3y4yaeMbIX XHUMHEH, OHOJIOTHEH,
bu3mdeckoir reorpadueri um acTtpoHommei. Mcmomb3oBaHWE W AKTHBHOE
OpUMeHeHHEe  (U3NYECKUX 3HAHUW  ONpefeNsaeT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe SHEpreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4eHHs] HOBBIX MAaTEpHUaJOB C 3aJlaHHBIMU CBOWCTBAMHM U JPYTHUX.
W3yuyeHue (QU3MKH BHOCUT OCHOBHOW BKJaJ B (POPMHpPOBaAHHE €CTECTBEHHO-
HayYyHOW KapTHHBI MHpa OOydYaromwuxcsi, B (OpMHUpOBaHHE YMEHHH MPUMEHSIThH
HaY4YHBIH METOJ] MIO3HAHUS MIPH BBHITIOJTHEHUU UMH YY€OHBIX HCCIIEIOBaHUN.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Iero oOpa3oBaHUs
NOJIOKEH pSAJd HUACH, KOTOpbIE MOXKHO paccMaTpHUBaTh KaK IPUHLHIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEpHIEHHBIM, OH COJAEPKUT MaTepUal U3 BCEX pa3fesioB (PU3MKH, BKIIOYACT KaK
BONPOCHI KIIACCHUYECKOW, TaK U COBPEMEHHOUN (PU3UKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM C HeW Marepuan Kypca (U3UKA
o0beMHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
dopMupoBaHUE MPEACTABICHUNH O CTPYKTYPHBIX YPOBHSAX MaTepUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOJIb30BaHUE
TYMaHUTApHOTO TMOTEeHIMaNa (U3NYECKOW HAyKH, OCMBICIICHUE CBS3H Pa3BUTHS
¢usukn ¢ pasBuTHEM OOIIecCTBa, a TakkKe C MHPOBO33PEHUYCCKUMH,
HPaBCTBEHHBIMH U SKOJIOTHUYECKUMU TIPOOIIeMaMHu.

Hoess npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku  npenmnosiaraet
3HaKOMCTBO C IMUPOKAM KPYTOM TE€XHHYECKHUX U TEXHOJIIOTUUYECKUX TPUIIOKECHUM
M3yYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuszayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
COJICP)KaHUs, TMOCBSIIEHHBIX OJKOJOTHYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTHEM TEXHHKH M TEXHOJOTHH, a TaKKe OOCYKICHHS
npo6JIeM palMOHAILHOTO MPUPOAOIIOIB30BAHMS M SKOJIOTHUECKO 0€30MacHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA Ha YpPOBHE CpEJAHEro OOIIero
oOpa3zoBaHus SBISIOTCA (U3MUECKUEe TeopuH ((popMHUpOBaHUE TMPEICTABICHHUHN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUU, Poiau (yHIaMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O TMPHUPOJAE, TpaHUIIAX
NPUMEHUMOCTA TEOPHM, IJisi ONUCAaHUS €CTECTBEHHO-HAYYHBIX SBICHUU U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3allMU SKCIEPUMEHTAIBHON NEITeTbHOCTH 00Yy4arouiuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpBIE B mporpamme 1o (u3uke 00bESIUHEHBI B OOIIUN CIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX palboT. BhiieneHrne B yka3aHHOM MepedHe J1abopaTopHBIX pador,
OPOBOJMMBIX JUISI KOHTPOJIE M OLIEHKH, OCYILECTBJISETCS  y4aCTHHKaMH
0o0pa30BaTeIbHOrO IMpoLecca MCXOJs U3 OCOOCHHOCTEH IUIAaHUPOBAaHUS U
ocHamleHust kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcs OBIAJCHHE
O0y4aroUMMHCS YMEHUSIMH NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3MYECKMX BEIMYMH W I[IOCTAHOBKY OIIBITOB IO TMPOBEpPKE
NPEIOKEHHBIX THIIOTE3.

Bonbmioe BHMMaHME yAENSETCS PEUICHUIO PACYETHBIX M KAaueCTBEHHBIX
3agay. [lpu 3TOM 1151 pacu€THBIX 3a7ad MPUOPUTETOM SIBIISIIOTCS 3aJaud C SBHO
3aJaHHON (PU3MUECKON MOJIEIBIO, TO3BOJISIONINE TPUMEHSITh H3yUYEeHHBIEC 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pas3fenia Kypca, TaK U HMHTETPUPYs 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBIISIOTCS 3aJaHUs Ha
O0OBsSICHEHHE TPOTECKaHUS (U3MUECKHX SIBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOM MOJAENU i1 CUTyallUd IPAKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO K MarepualibHO-
TEXHUYECKOMY OOECIEeUeHHI0 Y4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
(bU3UKHM HA YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl JOJKEH U3ydaThCsl B YCIOBHUSIX
NPEeIMETHOTO KaOWHeTa (PU3MKH WU B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpYJIOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUYCCKUX PaOO0T U JEMOHCTPAIIMOHHOES
o0opy10BaHUE.

JlemoHCTpanmonHoe o0OopymoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHUHUMAJIbHOW JIOCTATOYHOCTH U  O0OECICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMme IO (U3HKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SBICHHM M  TPOILECCOB, OMIHMPHUYECKUX |
(GyHIaMEHTaJIbHbBIX 3aKOHOB, MX TEXHHYCCKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopmMupyeTcsi B BUe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JABYX oOydammuxcs. TemaTHduecKkue KOMILIEKTHI
nabopaTopHOro 00OpYIOBaHUSL JODKHBI OBITh TOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUGPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LEJIIMU U3yUYeHHUs GU3UKH B 001IeM 00pa30BaHUH SBIISIOTCS :

e (QopMHpOBaHHE HHTEpPECa U CTPEMJICHHS OOYYaIOMUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIECHHUS K OKPY)KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHsI KaK pE3yJbTaTa H3y4YCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHue mpeACTaBICHUN O poau (DU3UKHU JJIST PA3BUTHS JPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX Ieliel 00ecTeunBaeTcs PeleHrneM CIeAyIonuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3UKMA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUS:



e TMpUOOpETEHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
oObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PEIICHUN B IIOBCEIHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs PAa3NIMYHBIX 3aJad C SBHO 3aJaHHOM
¢uznuecko Monenbo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3/laHue (PU3NUECKON MOJICIH, aJICKBATHON YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIAMH CaMOCTOSATEJIPHOTO TUIAHUPOBAHUS W TPOBEACHUS
bU3UYECKUX DKCICPUMEHTOB, aHalvd3a W HHTEpHpeTaruu WHOOpMaINH,
OTIpeJIEIICHHs] TOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3JIaHUE YCJIOBUH JUISl Pa3BUTHS YMEHHU MPOEKTHO-UCCIEI0BATEIBLCKOM,
TBOPYECKOM JIEATEITbHOCTH.

Ha wuzydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus otBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAeT BBHIOOD
NIPOBENICHUs JIa0OPAaTOPHBIX PAa0OT W OMBITOB C YYETOM HWHIUBUIYAIbHBIX
0COOCHHOCTEH 00yYJarOITUXCS.



COAEPXAHUE OBYUYEHUA
11 KJIACC

Paznen 4. JiaekrpoguHaMuKa

Tema 3. Macnummnoe none. In1eKmpomazHuUmMHAs UHOYKUUA

[TocTtossHHblE ~ MarHuThl.  B3auMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bextop MarHutHOM uHHAayKuuu. [Ipunuun cynepno3unuu
MAarHuTHBIX MojJed. JINHMM MarHUTHOW WMHAYyKUMH. KapTuHa NUHUN MarHUTHOU
WHJIYKIUH TOJI MOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOAHUKA € TOkoM. KapTuHa JnHMHMN WHIYKIUU
MArHUTHOTO MOJISI JJIMHHOIO MPSMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTere NpoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HaIIpaBJeHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM mosie. PaGota cuiibl Jlopenia.

SlBneHne 3IIEKTPOMAarHUTHOM HWHAYKIUU. [lOoTOK BeEkTOpa MarHUTHOM
WHJYKIUUA. OJEKTPOABMIKYILAS CHJIA HWHIAYKIUMUA. 3aKOH JJICKTPOMAarHUTHOU
unaykuu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. ODJNEKTPOABMKYIIAs CHIA WHIAYKUUH B
IIPOBOJHUKE, IBUXKYILIEMCS TOCTYNIATEIbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOABWKYIIAs CHIIA
CaMOMHIYKIIUH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TOJIE.

TexHuueckue yCTPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIE
MAarHMThl, JJIEKTPOMArHUTBI, J3JICKTPOJABUrATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIUOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MAarHUTHOTO TIOJISL.

B3aumopericTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JevictBre cuibl JIOpeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHne 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.

3aBUCUMOCTbD JJIEKTPOABHXKYILEW CHJIBI MHIYKIMUA OT CKOPOCTH WU3MEHEHUS
MAarHUTHOTO MOTOKA.



SIBneHne caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHre MarHuTHOTO OIS KATYIIKHU C TOKOM.

NccnenoBanne neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.
HccnenoBanue sBIEHUA 3JEKTPOMAarHUTHOM MHAYKIUU.

Paspnen S. KoneOanust 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbLE KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHMYECKHE  KoyeOaHHUS.
IMapmonnyeckue konebanus. [lepuon, vacrora, ammautyna u ¢asza KojeOaHUM.
[IpyxvHHBIM MasATHUK. MareMaTU4eCKUM MasTHUK. YPAaBHEHHE TapMOHHUYECKUX
kosnebanuii. [IpeBpaliieHue SHepruu Mpu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenpubiit  koHTYp. CBOOOJHBIC JJIEKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIYy MEXaHUYEeCKUMU H
ANEKTpOMarHuTHeIMU KojeOanusamu. dopmyma Tomcona. 3akoH COXpaHECHHS
SHEPIUM B UEaTLHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aTyxaroumx KojeOaHusX. BeIHYX/ICHHbIC MEXaHUYECKUE
KosneOanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

ITepemennbli  TOk. CHUHYCOMIAIbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIMTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpancdopmarop. I[IpousBoacTBo, nepeaadya U MOTPEOICHUE SIEKTPUUECKOM
SHEPIruu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIeKTpo3Hepruu. Kynbrypa
UCIIOJIb30BAHUS AJNIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHu4YecKkne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOT0O TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB Kojie0aTeIbHOH CHCTEMBbI (MPYXUHHBIA WIIN
MaTeMaTU4YECKUM MasiTHUK).

Hab6monenne 3aTyxaronmx KoiaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHMSI.

OcuuorpaMmbl (3aBUCMMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
ANEKTPOMArHUTHBIX KOJeOaHUH.

Pe3oHanc mnpu 1mOCHENOBATENBHOM COEAMHEHUM PE3UCTOPA, KATYIIKH
UHYKTUBHOCTH U KOHJIEHCATOPA.

Mojesnb JIMHUY 3IEKTPOIIepeaauHn.

Vuenuueckuii sxkcnepumenm, nabopamopmvie pabomoi



HccnenoBanne 3aBUCUMOCTU MEPUOAA MalbIX KOJeOaHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBaHre MEpeMEHHOT0 TOKAa B LENM W3 IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBIE 6OTIHbL

MexaHudeckue BOJHBI, yciioBua pacnpoctpanenus. Ilepuon. CkopocTb
pacripocTpaHeHuss W JyiMHa BoJiHBL. [lomepeyHble W MOPOJOJIBHBIC BOJIHBIL.
WNuTtepdpepenius u nuppakuus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIC BOJIHBI. Y CJIIOBUS M3yUYCHUS JIEKTPOMATrHUTHBIX BOJIH.
B3anmuas opuentaius BexkropoB E, B, V B anexkTpomarautHo#t BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHHE, MPETOMIICHUE, MoJsapu3aius, Audpakius,
unTepdepenius. CKOpoCTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana >7EeKTPOMAarHUTHBIX BOJIH. [[puMEHEHHE SJIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMITBI paUOCBS3U U TeJeBUICHU. Panuonokarus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH Cpe/Ibl.

TexHudeckne yCTpOWCTBA M TPAKTUUECKOE TPUMEHEHHUE: MY3bIKaJIbHbBIC
MHCTPYMEHTHI, YJIbTPa3BYKOBAasl JHArHOCTHMKAa B TEXHHKE W MEIWLIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, TenedoH, CBY-neyn.

Ilemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomieecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHiny u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOM KoJieOaHUH.

UccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KCHUE,
IpeIOMIICHHE, TTOosipu3aius, AudpaKiys, UHTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMonuHENHOE pacIpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu cBera. ToueyHbIl ICTOYHHK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHHUs! cBeTa. [locTpoeHne n3o0pa)keHuil B
IUIOCKOM 3€pKajle.

[Ipenomiienue cBeta. 3aKOHBI TPEIOMIICHUS CBeTa. AOCOJIIOTHBINA MOKAa3aTeNb
npenomieHus. [lonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblii yroa mOJHOTO
BHYTPEHHEI0 OTPAXKEHUS.

Hucnepcus cseta. CiioxHbIN cocTaB O6enoro cBera. L{BeT.



ColOuparomine u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHUE M ONTHYECKas cuja TOHKOM JuH3bl. IlocTpoeHue wnzoOpaxeHHil B
coOuparomux U paccenBarouux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMOoe€ JINH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKOW ONITUKH.

BonnoBass ontuka. Wnatepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBus HaOMOIEHUST MaKCUMYMOB M MHUHUMYMOB B HMHTEp(PEpPEHIIMOHHON
KapTHUHE OT ABYX CHMH(A3HBIX KOTE€PEHTHBIX HCTOYHUKOB.

HNudpakus cBera. JudpakuuonHas pemérka. YcaoBue HaOIOACHUS
[JIaBHBIX ~MAakKCMMYMOB TIpM  MaJA€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckue yCTPONUCTBA M TMPAKTUYECKOEC MPUMEHEHHUE: OYKH, JIyla,
dboToanmapar, NPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, Tu(pakImoHHas peméTka, MoJIpouI.

Llemoncmpayuu

[IpsmoniHEHOE pacIpOCTpPaHEHUE, OTPaKEHHUE U TPEIOMIICHUE CBETA.
Onrtryeckue mpudopHI.

[TonHOE BHYyTpeHHEE OTpakeHue. Moielb CBETOBOA.

HccnenoBanue cBOWCTB M300paxKeHUH B JIMH3AX.

Mogenn MUKpOCKOIIa, TeJIECKOoNa.

HaGmonenne naTepdepeHnm cBera.

HaGmonenue nudpakuum ceera.

HabGmronenue nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIbIO IPU3MBI.

[TonyueHnue criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HaGmronenue nmosisipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nmokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pa3nesn 6. OcHOBBI cieAJILHON TeOPUH OTHOCUTEJIbHOCTH
['paHuibl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynatel
CIICLIMAJIbHOW TEOPUHU OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU M COKpAILCHHE
JUTAHBL.
DHEPrusi 1 UMIYJIbC PEISATUBUCTCKON YaCTULBI.



CBs3b MaccChl C JHEPrUEN U UMITYJIBCOM PEIITUBUCTCKOW YaCTHULIBI. DHEPIrus
MTOKOS.

Paszpnen 7. KBanroBas ¢pusuka
Tema 1. dnemenmol KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEprun (POTOHA C €T0 YaCTOTON. DHEPrus
U UMIyJbC (HOTOHA.
OTtkpeiTue u uccienaoBanue Gorodrddexra. Onbitel A. I'. CroneToBa. 3aKOHbI
dororddexra. YpaBuenue OitHmreriHa g dotosddekra. «KpacHas rpaHuna»

dboTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHudeckue yCTpOWCTBA U TPAKTUUYECKOE MPUMEHEHHE: (DOTORIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeHIHEro (GoTodddekra.

CBeToaunon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO o -4acTHII.
[Inanetapuas wmonens artoma. lloctymater bopa. M3nyuenue u moriomieHue
(GOTOHOB TpU Mepexojie aroMa C OJHOTIO YPOBHS SHEPruu Ha Apyrou. Bumsl
crekTpoB. CIEKTp YPOBHEW SHEPIUU aTOMa BOJOPOIA.

BonnoBbie cBoiicTBa yactul. Bomubl e bpoiis. KopnyckynsipHo-BoIHOBOM
yalli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHU4YecKne YCTPOMCTBA M TMNPAKTHYECKOE IMPUMEHEHHE: CHEKTPaJbHBIN
aHau3 (CIEKTPOCKOMN ), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

Omnpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHedyaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HabGmronenne nuHedyaToro CrexKTpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKa3bIBAIOUIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
panuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o  ompedesneHUI0  cocTaBa



paanoakTuBHOro u3nydenus. CpolictBa anbda-, Oera-, ramMma-u3ayydeHUs.
BinsiHue paairoakTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHAa M HeWTpoHa. Hyknmonnas moxens siapa I'eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio aapa. M3oromsl.

Anbda-pacnan. DIEKTpOHHBIA M TMO3UTPOHHBIM Oerta-pacman. I'amma-
U3JIy4eHHUe. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprust CBsI3U HYKJIOHOB B siipe. A nepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue U CUHTE3 sA1ep.

Anepnsiii peaktop. Tepmosuepubiii cunte3. [IpobiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HaOJIIOIEHHS U PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHble B3auMoAeicTBus. EqMHCTBO hrsnueckoil KapTUHBI MUpa.

TexHuueckne ycTpoHCcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETpP, Kamepa
Buiibcona, siaepHsliil peakTop, aroMHas 6oMoa.

Llemoncmpayuu

CuY€TunK MOHU3UPYIOIIHUX YACTHLI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomsl

HccnenoBanue TpekoB YyacTHIL (IIO TOTOBBIM (oTorpadusim).

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPUZUKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3gusi, sSpKUe 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBHDKEHUE.

CosniHeuHas cucTeMa.

Connne. ConHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIITA M 3BE3.
3BE3bI, UX OCHOBHBIE XapAKTEPUCTUKHU. JlmarpamMma «CHEKTPaJbHBIM Kiacc —
CBETUMOCTBY». 3BE3[bl TJIABHOM MOCIEA0BATEIbHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3]l TJIABHOW MOCIEI0BATENIbHOCTH. BHYTpeHHee cTpoeHue
3B€311. COBpeMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUN U 3Boitounn CoiHLa U
3BE3/. DTambl )KM3HU 3BE3I.

Mineunbiii I[lyts — Hama I'amaktuka. Ilomoxkenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranaktuku u kBazapsl. UEpHBIE ABIPHI B AlIpax
rajakTHK.

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa006sa. Paz0eranue rajgakTuk.
Teopus bosbmoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménupie npoOaeMbl aCTpOHOMUH.

Vyenuueckue nabnooenus



HaGmonenust HeBOOPYKEHHBIM TJIa30M C HCIOJIL30BAaHUEM KOMIIbIOTEPHBIX
MPWIOKEHUH JJI ONpPEAENICHUs MOJOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3a1Us1 CEBEPHOTO MOMYIMIAPUS U SIPKUE 3BE3BI.

HaGmonenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Ponpr ¢u3ukm u  acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U ATUYECKOU chepax AesTeNbHOCTH YeJI0OBEKa, POJb U MECTO (PU3UKU
U aCTPOHOMHUH B COBPEMEHHOW HAYYHOUW KapTUHE MHpPA, POJib PU3NYECKON TEOPUH
B (GOpMHpPOBAaHUM TIPEJCTaBICHUNH O (U3MUECKOM KapTUHE MHUpa, MECTO
¢u3nueckol KapTUHBI MHpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs €
Y4ETOM COJAEPKATEIbHBIX MEKIPEIMETHBIX CBSI3€ C KypcaMu MaTEMaTHKH,
OMOJOTUHU, XUMHH, TeoTrpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAYYHOTO
NO3HAHUS: SBJICHUE, HAy4HbId (akT, rumnores3a, (uU3MUecKass BEIMYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXECTBO, BEKTOPbl U MX IPOEKIMHA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
NIPOU3BOJIHBIE AJIEMEHTApHBIX (YHKIMM, TpHU3HAKU TMOJ00MSI TPEYroJbHUKOB,
oTpeJIeNIeHHe TUIOMIAIU TIOCKUX puryp u oobéma ted.

buonozus: »nexkTpuyeckue SBICHUS B JKUBOWM MPHUpPOAE, KoJeOaTelbHbIe
JIBUKCHUS B )KMBOU MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW NMPHUPOJIE, ACUCTBHE
paaHay Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTYpa TBEPABIX
TEJI, MEXaHM3Mbl O0O0pa30BaHMUS KPUCTAJUIMYECKONW pEIIETKH, CIEKTPaIbHBIHI
aHaJIn3.

leoepaghusi:  marHUTHBIE TIONMIOCA 3€MIIM, 3aJIeKd MArHUTHBIX PV,
(doTrochEéMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSCEHUII.

Texnonocusa: NWHWUKA DIEKTPOIIEpENad, TEHEPATOp IEPEMEHHOr0 TOKa,
3JIEKTPOJBUTaTENb, WHIYKUHWOHHAS II€Yb, pajap, PaauONPUEMHUK, TEIEBU30D,
anteHHa, teinedon, CBY-meyb, MpPOEKIIMOHHBIM amnmapaTt, BOJOKOHHas OITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nMka» Ha YpPOBHE CpeIHEro OoOIIeTo
oOpa3zoBanus (0a30BbI YPOBEHB) JOIAKHO OOECIEUUTHh JOCTHUKEHHUE CICAYIONIUX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIMYHOCTHBIC PE3YyJbTAThl OCBOCHUSI yUeOHOro npeaMera «Du3nKay JOKHBI
OoTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHUX  YOEXKIEHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHE KU3ZHECHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE peali3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEILHOU €S TEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIUHM 00YJaIOIIEeTroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIOBEYECKUX T'YMAaHUCTHYECKUX U
JNEMOKPAaTUYECKUX LIEHHOCTEN;

FOTOBHOCTh BECTHM COBMECTHYKO JESATEIIBHOCTbh B MHTEpPECAX I'Pa)KJaHCKOTO
o0II1ecTBa, y4aCTBOBATh B CAMOYIIPABICHNH B 00pa30BaTEILHON OpraHU3allNg;

YMEHHE B3aUMOJIEMCTBOBATH C COMAIIBHBIMUA UHCTUTYTaMHU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU 1€ TEIIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUKCKOM IPa)KIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DM3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O W TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPHUEHTHPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NEATENBHOCTHA YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOUIEHWE K MUPY, BKIIFOYasl SCTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCHuOHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIC JKU3HEHHBIE TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HA TPOTSHKEHUH BCEH KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOIIEN CPEJE HA OCHOBE
3HAHMS 1IeJIeld YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OMbITa JEATEeIbHOCTH HKOJIOTMYECKOW HampaBIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HaHUH Mo (HU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs:  (U3MKH  OCYHIECTBISATH  NPOEKTHYIO U HCCJIEI0BATEIbCKYIO
NEATENbHOCTh UHIUBUAYAJIBHO U B TPYIIE.

METAINPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMPOBAaTh M aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENCIATh IETH JEATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX U HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OLICHUBATh PUCKH TTOCIIEICTBHI €SI TEIHOCTH;
KOOPJMHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHSX PEAIbHOTO,
BUPTYaJIbHOTO ¥ KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibCcKue eCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIFOUEBHIMA TOHSITHSIMH W METOJIAMH
bu3MUeCcCKON HAYKH;



BJIaJIETh HABBIKAMH y4E€OHO-MCCIIEIOBATENILCKON M MPOCKTHON JEITEILHOCTH
B 00s1acT (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TOHUCKY
METOJIOB peIICHHs 3a4ady (U3NUYECKOTO COACP)KaHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METO/IOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
MHTEPIpETAlliy, NPeoOpa3oBaHUI0O M TPUMEHEHUIO B Pa3IUYHBIX yYEOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3/IaHUU YYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ pelIeHHs, HAaXOJWUTh apryMEHTBI ISl JI0Ka3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

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

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTENLHOCTH, B TOM YHCJIC IPU U3YYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 00JacTh
KHU3HEICSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUrHHAIBHBIE TOIXO0/bl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

Pab6ora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyYEHUs MHPOpMALUKU (PU3UUECKOTO COJAEpKAaHUS U3
UCTOYHHMKOB Ppa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M UHTEPIpeTalnio MHPOPMalUU pa3lIUYHBIX BUIOB U (opm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEeACTBa  HMH(MOPMAIIMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3allMOHHBIX
3aja4 ¢ CoOOMIOICHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHEHBI, pPECcypcocOepeXeHus, MPaBOBBIX H  ATHUYECKUX HOPM, HOPM
UH(GOPMAIIMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
y4€TOM Ha3Ha4eHUs UH()OPMALIUK U 1IeJIeBOI ayTUTOPUH, BEIOHpasi ONTUMAIbHYIO
dopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHHKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYLIECTBJIITh  OOILIEHHE HAa Yypokax (M3MKM HW BO BHE-YPOUHOMU
JNEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

IIOHUMAaTh U MCIOJIL30BaTh NPEUMYLIECTBA KOMAHIHOW U UHIAUBUAYAJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUU € Y4YETOM OOIIMX
UHTEPECOB ¥ BO3MOYKHOCTEHN KaXKAOr0 YICHA KOJUIEKTUBA;

IIPUHUMATh  L€Id  COBMECTHOM  JEATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAVMHUPOBATh JEUCTBUSA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacupenensTh poiu ¢ YYETOM MHEHUH Y4YaCTHUKOB, OOCYXIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KAadyeCTBO CBOEr0 BKJIAJa M KaXKJIOIO yYaCTHUKA KOMAaHIbl B
o011t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IIO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUSIX, TPOSABIIATH TBOPUECTBO U BOOOPAKEHUE, OBITh MHULIUATUBHBIM.

PerynsiTuBHbIe YHHBepcajibHbIe YUueOHbIe JAeilicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATELHOCTh B 00JIacTU
GU3MKH W aCTPOHOMHH, BBISABISATH MPOOJEMBI, CTaBUTh MU (OPMYIHPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETILHO COCTABJISATH IUIAH PEIICHUS PACUETHBIX U KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPETIOYTCHU;

JIaBaTh OILICHKY HOBBIM CUTYAIUsIM;

pacIIMPATH paMKH Y4€OHOTO TIpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATOUYTECHUIA;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIMA B 00JacTH
($U3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, IMOLIMOHAJILHBII UHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B JIESITEIHbHOCTD,
OIICHHBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh  HABBIKAMU  TO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JIEWCTBHA ¥ MBICIUTEIBHBIX TPOIECCOB, WX pPE3yJbTaTOB U
OCHOBaAHUM;



HCIIOIb30BaTh NMPUEMBI peieKCuu AJi OIICHKUA CUTYalluH, BHIOOpa BEPHOTO
pelIeHUS;

YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS MO HX
CHUYKEHUIO;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3E PE3yIbTaTOB
JIeSITEIbHOCTH;

NpUHUMATH ce0sl, TOHUMAas CBOM HEJOCTATKU U JJOCTOMHCTRBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3e pPe3yIbTaToOB
JIeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3uKe 1 YPOBHS CpEIHEro oOImero oOpa3oBaHUS Yy OOYUYaIOIIUXCS
COBEPILEHCTBYETCS AMOIIMOHAIBHBIN UHTEIIJICKT, peaIoaaraonmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIONICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOILMOHAILHON c(ephl,
OBITh YBEPECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHPOBATBCA K
AMOITMOHATBLHBIM U3MEHEHHSIM U TIPOSIBISATh THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHMBAIMH, BKIIIOYAIOMIEH CTPEMJIEHUE K JOCTHUXKCHUIO IEIU U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHE JCHCTBOBAaTh HCXOJS M3 CBOMX
BO3MOXKHOCTEH;

SMIIATHH, BKIIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIIOJIBMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U pa3periaTh KOH(QIMKTHI.

HNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM
YpPOBHE JIOJIKHBI OTPAXKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIIMXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX pOJb U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOW KAPTUHbI MHUpPAa, B PA3BUTUU COBPEMEHHOW TEXHHUKH U
TEXHOJIOTUH, B TPAKTUUECKOUN AEATEILHOCTH JIFOJEH;

YUUTHIBATh TPAHUIBI TPUMEHECHHS] W3YYEHHBIX (PU3NUECKUX MOJICTICH:
MarepualibHasi TOYKa, HHEpIMajibHas CUCTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJICATBHBIN Ta3, MOACIHN CTPOCHHS Ta30B, XKUAKOCTEN M TBEPABIX TEJ, TOYCUHBIN
AIEKTPUYECKUI 3aps]l IPU pelieHuu HU3NYECcKuX 3a1ay;



pacro3HaBaTh (QpuU3HUECKUE SIBICHUS (IIPOIECChI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXaHWKHU, MOJIEKYJISIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJANHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TAJEHUE Tel, JBWKEHHE IO OKPYXHOCTH, HHEPIIUS,
B3auMoeicTBre Ten, nuddy3us, OPOYHOBCKOE NBIXEHHUE, CTPOEHUE KUIAKOCTEH
U TBEPJBIX TEJI, UBMEHEHHE 00bEMA TeJ IIPU HarpeBaHUM (OXJIaXKICHUH), TEIJIOBOE
paBHOBECHUE, HCIApEHHE, KOHJICHCAIMs, TUIABJICHUE, KPUCTAJIU3AIUS, KUIIEHUE,
BJIQXKHOCTH BO3/yXa, MOBBIIICHHUE JABJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPHITOM
coCylle, CBSI3b MEXKAYy IapaMeTpaMH COCTOSIHUSI Ta3a B  HU3OIpOIeccax,
AIEKTpHU3AIlUs TEJl, B3aUMOJICHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE [IBIXKCHUE, UCIOIb3ysd (U3UYECKUE BEITUYUHBI:
KOOpJMHATa, MyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Tefa, Cuia,
UMITYJIbC Te€Ja, KMHETHUYECKasl YHEPTHs, MOTCHIMAIbHAs dHEPTUsi, MeXaHU4YecKast
paboTa, MexaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCHOJB3YEMbIX BEJIMYMH, MX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIIUE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMU;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONIBb3Yd (U3MUYECKHEe BETUYMHBI: JIaBJIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPrUsl XaOTUYECKOTO JABUIKEHUSI MOJIEKYJI, CpeIHEKBaJApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprus, padoTa rasa,
KO3 (OUIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPAaBWIBHO TPAKTOBaTh (PU3UUYECKUM CMBICT HCIONB3YEMBIX BEIMYHMH, UX
0o0O3HAaUeHUsT W CAWHHIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOIIUE JAHHYIO
(GU3MUECKYI0 BEIMUUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUEHHBIE JJIEKTPUUECKHE CBOKMCTBA BEIIECTBA U BJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKUe BETUYMHBI: DJICKTPUUECKUMA 3aps/l,
AIEKTPUUYECKOE MOJIE, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
IpU OINWCAaHWU TPABUIBHO TPAKTOBaTh (DU3UYECKUH CMBICT HCIOJIb3yEeMbIX
BEJIMYMH, UX OOO3HAUEHUS U EIWHUIIBI;, YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE
JTaHHYI0 (U3MUECKYIO BEJIMUYUHY C IPYTUMHU BEIMYUHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCIONB3Yys (pu3mdeckue
3aKOHBI W TIPUHIMIIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonsl HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON DSHEpPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
OPUHIUIT CYNEPHO3UIMU CWJI, MPUHIMI PABHOIMPABUS WHEPUHUATIBHBIX CHUCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHMSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CPeAHEN KMHETUYECKOW SHEPTUM TEIUIOBOTO JIBUKEHUS MOJIEKYI C
a0COJIFOTHOM TeMmepaTypol, MepBbld 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH KyloHa, mpu 3TOM pasinyaTh CIIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUILBI,
00J1aCTH) IPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOUCTB; pa3nMuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BaHUS B
IIOBCEIHEBHOM >KHU3HHU;

BBITIOJHATE JKCIEPUMEHTBI T0 HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
IIPOIIECCOB C HCIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPEHHUH, TPH 3TOM
dbopmynupoBaTth mpoOJeMy/3agady W TUNOTE3y Y4eOHOro OSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 IMPEIJIONKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMBIT H
(bOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPCHHSI (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHUMAJBHBIH CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHBIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTH PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3UYCCKUX BEIUYHMH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BHIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOrO TPyAa MPH MPOBEACHUH HCCIEIOBAaHUN B
paMKax y4eOHOTO OHKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENHHOCTU C WCIOJIb30BAaHUEM H3MEPHUTENbHBIX YCTPONCTB U J1abOpPaTOpPHOTO
000py10BaHMUS;

pemiath pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJN3a YCJIOBUA 3a]a4H
BBIOMPATh (U3UYCCKYIO MOJICINIb, BBIICIATh (PU3UMUYECKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUEThl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3UYECKON BEITUUMHBL;

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPANBATh JJOTUYECKA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXKICHHM C ONMOpPOM Ha H3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3uYecCKue SIBICHUS,

UCIIONIb30BaTh ~ MPU  PEIMIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(GOPMAIIMOHHBIE TEXHOJOTUH JJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIpEJICTaBlIeHUs] Y9eOHOW M HAyYHO-TIOMYJISIPHOW WH(OpMAIUKU, TOTYICHHON U3
Pa3TUYHBIX ICTOYHUKOB, KPUTUYECKH aHATTM3UPOBATH MOJTydaeMyto HH(OPMAITHIO;

IPUBOUTH MPUMEPHI BKIAJAa POCCUUCKUX M 3apyOeKHBIX YUEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOMN KU3HH
Ut o0ecriedeHus: 0€30MacHOCTH TPpHU OOPAIEHUH ¢ TPUOOpPaMU U TEXHUYECKHUMU



YCTPOUCTBAMHU, JJIi COXpPAHEHUS 3JI0POBBS U COOJIOJICHUS HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYIINE C BBHIIOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAaHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO PpACHpPENeNsaTh OO0S3aHHOCTH U
IJIAHUPOBATH JI€STEIBHOCTh B HECTAHJIAPTHBIX CUTYalMsIX, aJICKBAaTHO OLICHUBATH
BKJIaJl KQXJ0TO U3 YYAaCTHUKOB TPYIIILI B PEIIEHUE paCCMAaTpUBAEMOM TPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXkaTb CPOPMHUPOBAHHOCTD Y OOYYAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KApTUHBI MUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIIOAECH, LIEJIOCTHOCTh U €IUHCTBO
bu3uYeCcKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN AJIEKTPUUECKUI 3aps, JIyd CBETA, TOUYECUHBIH UCTOYHUK CBETA, si/ICpHAs
MOJICNIb aTOMa, HYKJIOHHAas MOJEIh aTOMHOTO siipa MPH PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBICHUS (IIPOIECChI) U OOBSICHITH UX HAa OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN W KBAHTOBOW (DM3UKH: DJICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, SJIEKTPOMAarHUTHAasT WHAYKIMSA, JEHCTBUE MAarHUTHOrO IO Ha
IPOBOAHUK C TOKOM W JBIKYIIMUCS 3apsll, SJIEKTPOMarHUTHbIE KoyeOaHus u
BOJIHBI, TPSAMOJIMHEMHOE pPACHPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHUE,
uHTepdepennus, AudpakuuMs W MOJSpU3alMsi  CBETa, JIMCIIEPCUSl  CBETA,
dboToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE NaBleHHE, BOSHUKHOBEHUE
JUHENYATOTO CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHas U HMCKYCCTBEHHAs
PaauOaKTUBHOCTH;

ONUCHIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3IUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBIICHUS (TPOIECCHI), HMCHONB3Ys (U3HUECKHE BEITUYUHBI:
JJIEKTPUYECKUM 3aps]i, CHJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAS cuia, paboTa Toka,
VHIYKIOUS MAarHUTHOTO Iojs, cuina Ammnepa, cuia JlopeHuma, MHAYKTUBHOCTH
KATYIIKWA, JHEPrus SJIEKTPUYECKOTO M MArHUTHOTO IIOJIEW, MEPHOJ U YacToTa
KoeOaHnii B KoJeOAaTENIbHOM KOHTYpE, 3apsii W CHja TOKa B TMpoIecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYyCHOE pacCCTOSHHE W
ONTHUYECKAs] CWUJIa JIMH3BI, TPU ONHCAHWH TPABUIHHO TPAKTOBATH (PUIUUECKHIMA
CMBICIT HCIIONB3YEMBIX BEIUYMH, WX OOO3HAYCHHWS U EIUHUIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYH0 BEIWYUHY C JpPYTUMH
BEJINYNHAMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOILECCHI, HCHOJIb3YS
dbu3nYecKre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI W
4acTOTa CBETa, SHEPIUsl U UMMYJbC (HOTOHA, IEPUOJT TOJIypacnaa, SHEPrus CBI3U
ATOMHBIX SIZIEp, NpPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (U3UUYECKUU CMBICIH
UCIIOJIb3YEMBIX BEIMYMH, MX O0O3HAYCHUs W EIUHUIIBI, YKa3biBaThb (POPMYIIBI,
CBS3BIBAIOIINE JaHHYI (U3MYECKYI0 BEJIMYMHY C JPYTUMU BEJIUYHWHAMH,
BBIYHCIISITH 3HAUCHUE (DU3NYECKON BEJIMUUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Puznueckue
3aKOHbl M TIPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEILHOIO U MapajlieIbHOTO
COEJIMHEHUSI TPOBOJHUKOB, 3akOoH Jlxoyns—JleHna, 3aKoH 3JIEKTPOMArHUTHOMU
WHJIYKIMY, 3aKOH MPSIMOJIMHEWMHOTO pAacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODuHIITEHHa 151 GoTtodrddekra,
3aKOH COXPAHEHUs JHEPruU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXpPaHCHUS
AJIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MAacCOBOr0 4ucia, moctyiarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, IPU dTOM pa3IdaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BBIpAXKEHHUE U YyCJIOBUs (TpaHUIlbI, OOJIACTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsl TPOBOAHUKA
C TOKOM, cujibl Amnepa u cuibl JIopeHna;

CTPOUTh W OIKCHIBATh H300paXKEHHE, CO3/1aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOM JIUH30M;

BBITMIOJHATh OKCHEPUMEHTHl IO HCCIEJOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C HCIOIb30BAHUEM IMPSAMBIX W KOCBEHHBIX HM3MEPEHMIl: NpPU ITOM
dbopmynupoBaTh mpodJeMy/3amady W TUIOTE3y Y4eOHOTO SKCIEPHMEHTa,
coOupaTh YCTaHOBKY W3 MPEAJIOKEHHOTO OOOPYIOBaHUS, IMPOBOIUTH OMBIT H
(dbopMynHpOBaTh BHIBOBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BEIMYWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIN CIIOCOO W3MEPEHHUS M HCIOJIb30BAaTh WU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSIMBIX WU3MEPEHHI: TPHU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DHUKCHUPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHUCHUMOCTH (U3MYECKUX BEIMYWH B BHJIC TAOJIUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MUCCICIOBAHMUS;

coOmoaTh mpaBuiia 0€30MAaCHOTO TPy/Aa MPHU MPOBEACHUH WCCICIOBAHUNA B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Y4eOHO-HCCIEOBATEIbCKON W TIPOSKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyTI0BaHMS;

pemaTh pacy€THblE 3a7ayd C SBHO 3aJaHHON (HU3WYECKOU MOJEeIblo,
UCTONb3Yys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJja4u



BbIOMpaTh (PU3UYECKYI0 MOJIENb, BBIACIATh (PU3NYECKUE BEITUYUHBI U (POPMYIIBI,
HEeoOXonuMble NIl €€ pPEIlIeHUs, MPOBOAUTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'0 3HAaUeHHS (PU3HUECKON BETUYUHBI,

pelaTh KaYeCTBEHHbIE 3a/1a4i: BHICTPAUBATh JJOTUYECKHA HEMPOTUBOPEUNBYIO
LENOYKY pacCyXJCHHH C ONMOpod Ha H3YYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU H
buzndecKue sIBICHU;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4y  COBPEMEHHbBIC
UH(GOPMAIIMOHHBIE TEXHOJOTUU JIJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U Tpe/CcTaBleHusl yueOHOM M HAyYHO-TIOMYJISIpHOW MH(OpMAIUK, MOJYyYeHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATh MOJTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOMCTB, pa3nuyaTh yCcJIOBUs WX 0€30MaCHOI0 MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXAIOUIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (U3HKE B MOBCEIHEBHOMN >KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MpU 0OpaIieHuH ¢ TpUOOpaMHu U TEXHUUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOIMUYECKOTO
IIOBEJICHUS B OKPY’KaloIlel cpene;

paboTaTh B Tpymme C BBHINOJIHEHUEM pAa3IMYHBIX COLMAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TpYMNMbl, PALUOHAIBHO pacHpeAessiTh OOA3aHHOCTH MU
IUITAHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsX, a/IeKBaTHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEILIEHUE paccCMaTpUBAaEMO MPOOIeMBbI.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iejioB U TeM uudpoBbIe
Ne n/m P Konrtpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejbHbIE
padoThl padoTsbI
pecypchl
Paznea 1. 9JIEKTPOJANHAMUKA
11 MaruauTHO€ 1oJie. DJIEeKTPOMArHUTHAS 20 1 3 bubmuotexa [JOK
' WHTYKIAS https://m.edso0.ru/7f41c97c
Hroro mo pazgeny 20
Paznen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKHe U JIEKTPOMArHUTHBIC 11 1 bubnuoreka [IOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97¢
99 MexaHW4ecKue U JIEKTPOMArHuTHBIC 9 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubnuoreka [JOK
23 Onritia 16 3 https://m.edsoo.ru/7f41c97¢c
Utoro no pazneny 36
Pa3nen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OcCHOBBI cielMaNbHOM TEOPUHU 5 1 bubnunoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edso0.ru/7f41c97c
Utoro mo pazneny 5
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 bu6mmoreka [JOK



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

https://m.edsoo.ru/7f41c97c
bu6mmoreka [{OK
4.2 4
Crpoenne aroma https://m.edsoo.ru/7f41c97c
bubmmoreka [{OK
4. A
3 TOMHOE A1po S https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

bu6moreka [IOK

5.1 DneMEeHThl aCTPOHOMHUU U aCTPOPU3UKU 7 1 httos://m.edsoo.ru/7f4197c

Hroro no pazneny 7

Pazgen 6. OBOBIIIAIOIIEE ITIOBTOPEHHUE

6.1 O6o061maroniee NOBTOPEHHE 4 Et?[iH/P/I;T:;;gr?/E £41097c
Hroro mo pazgeny 4
PezepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 4 7



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

11 KIIACC
KosmuecTBo yacos DJIeKTPOHHbIE
New/m | Tema ypoka Kontpoibnbie | IIpakTHueckue Aara wHppoEbie
Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoThI padoTsl pecypest
[TocTOsIHHBIC MarHUTHI M KX

1 B3auMoieiicTBre. MaraurHoe mojie. 1 bu6moreka [IOK
BexTtop MarHMTHOM MHAYKIUH. https://m.edsoo.ru/ff0c9778
JIuHMY MarHUTHON MHAYKLIUH
MaruuTtHoe 1noJjie NpoBOJHUKA C
TokoM. OmbIT Dpcrena. bubnuoreka [IOK

2 . 1
B3anmopaericTBre mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Pemenne kKoMOMHUPOBAHHBIX 3a/1a4 1 bubnuoreka [JOK
10 U3y4aeMou TeMe. https://m.edsoo.ru/ff0c98fe

4 JlaGopaTtopHas pabora «3y4yeHue 1 1 bubnuoreka [JOK
MAarHUTHOTO TOJIS KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJISl Ha
MPOBOJHUK ¢ TOKOM. Cuia AMmiepa.

5 JlaboparopHas paboTa 1 1 bubnnoreka [JOK
«HccaenoBanue nercTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM)

5 Perenne KOMOMHUPOBAHHBIX 33aa4 1 bubnuorexa [IOK
110 U3y4aeMOU TeMe. https://m.edsoo.ru/ff0c98fe

7 Perienne KOMOMHUPOBAHHBIX 3a1a4 1 bubnuorexa [IOK



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c98fe

110 U3y4aeMOU TeMe.

https://m.edsoo.ru/ff0c98fe

JlelicTBME€ MarHUTHOTO TOJISl HA
JBHKYIIYIOCS 3apSyKEHHYIO YaCTHILY.

bubmmoreka [{OK

8 Cuna Jlopenra. PaboTa cuisl https://m.edsoo.ru/ff0c9df4
Jlopenua
9 Pemrenne koOMOMHUPOBAHHBIX 3a/1a4 bubmmoreka [{OK
10 U3y4aeMOou TeMe. https://m.edsoo.ru/ff0c98fe
OnexkrpoMarauTHas HHAYKIus. [ToTok
10 BEKTOpa MarHUTHOW uHAYKIMU. IJ1C bu6moreka [IOK
WHJYKIUU. 3aKOH AJIEKTPOMArHUTHOMN https://m.edsoo.ru/ff0c98fe
nHayknuu Papanes
1 Pemenne kKoMOMHMPOBAHHBIX 3a/1a4 bubnuoreka [IOK
10 U3y4aeMoil TeMe. https://m.edsoo.ru/ff0c98fe
12 Pemenne KoOMOMHMPOBAHHBIX 3a/1a4 bubnuoreka [IOK
M0 U3y4aeMoil TeMe. https://m.edsoo.ru/ff0c98fe
JlaGopaTtopHnas pabota
13 «HccnenoBanue ABICHAA Eubmaorexa HOK
5 https://m.edsoo.ru/ff0cal50
AIEKTPOMArHUTHOUM MHYKIIUH»
NunykTtuBHOCTH. SIBIEHUE
14 camouHaykuuu. 3/1C camonHIyKIuu. bubnuoreka [JOK
OHeprus MarHUTHOTO OJIS KaTyLIKA https://m.edsoo.ru/ff0ca600
C TOKOM. DJIEKTPOMAarHuTHOE T0JIe
15 Perenne KoOMOMHUPOBAHHBIX 3a]1a4 bubnuoreka [IOK
110 U3y4aeMOU TeMe. https://m.edsoo.ru/ff0c98fe
16 Perenne KoOMOMHUPOBAHHBIX 3a]1a4 bubnuoreka [IOK
110 U3y4aeMOU TeMe. https://m.edsoo.ru/ff0c98fe
17 Texnuueckue ycTpoicTBa U UX bubnuorexa [IOK

NPHUMCHCHUC: MOCTOAHHBIC MAI'HUTHI,

https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0c98fe
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3JIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTEIN 3JI€MEHTAPHBIX YACTHII,
WHIYKIIHOHHAS TIeYh

18 O6o06maromuii ypok «MarHuTHOE bubmmoreka [JOK
noJie. DIEKTPOMarHuTHas MHAYKLUS» https://m.edsoo.ru/ff0cab82
19 Pemrenne koOMOMHUPOBAHHBIX 3a/1a4 bubmmoreka [{OK
10 U3y4aeMOou TeMe. https://m.edsoo.ru/ff0c98fe
KonTponsHas pabora o teme
20 «MarnutHoe 1oJie bubmorexa OK
’ https://m.edsoo.ru/ff0cad58
DNeKTPOMAarHUTHAS WHIYKIIHASDY
CB00OOIHBIE MEXaHUYECKUE
koJsiebanus. ['apMoHnueckue
21 KojebaHus. YpaBHEHUE bubamorera LOK
- 7P . https://m.edsoo.ru/ffOcaf06
rapMOHUYECKHUX KOJieOaHui.
[IpeBpamnienue suepruu
29 Pemenne KoMOMHUPOBAHHBIX 3a/1a4 bubnuoreka [JOK
10 U3y4aeMoil TeMe. https://m.edsoo.ru/ff0c98fe
JlaGopaTtopHnas pabota
23 «HccnenoBaHue 3aBUCUMOCTH bubnuoreka [JOK
MepHro/ia MalbIX KoseOaHuil rpy3a Ha https://m.edsoo.ru/ff0c98fe
HUTH OT JJIMHBI HUTU M MaCChI TPy3a»
Konebarenbublit koHTYp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJIeOaHus B
24 HAAeaIbHOM KOJIE0aTETEHOM KOHTYPE bubmorexa [IOK
pe. https://m.edsoo.ru/ff0ch820
AHAIOTHUS MEXy MEXaHUYECKUMU U
ANIEKTPOMArHUTHBIMU KOJIeOaHUSIMU
o5 Perienne KOMOMHUPOBAHHBIX 3a1a4 bubnuorexa [IOK

110 U3y4aeMOU TeMe.

https://m.edsoo.ru/ff0c98fe



https://m.edsoo.ru/ff0cab82
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Pemenne KOMOMHUPOBAHHBIX 33124

bubmuoreka [JOK

26
10 U3y4aeMOi TeMe. https://m.edsoo.ru/ff0c98fe
®opmyna ToMmcoHa. 3aKoH
27 COXPAHEHUS SHEPTUU B HJICATHHOM bubmorexa LHOK
p p https://m.edsoo.ru/ff0cb9c4
KoJ1e0aTeIbHOM KOHTYpE
28 Pemrenne koOMOMHUPOBAHHBIX 3a/1a4 bubmmoreka [{OK
10 U3y4aeMOou TeMe. https://m.edsoo.ru/ff0c98fe
[IpencraBnenue o 3aTyxarommx
KoJieOaHusx. BeIHYKICHHBIS
29 MexaHu4ecKre Kojebanus. Pesonanc bubmorexa OK
) ' https://m.edsoo.ru/ffOcbb86
BEBIHYKICHHBIE 2JIEKTPOMAarHUTHBIE
KoJieOaHus
30 Pemenne KoOMOMHMPOBAHHBIX 3a/1a4 bubnuoreka [IOK
10 U3y4aeMou TeMe. https://m.edsoo.ru/ff0c98fe
[Tepemennbiii Tok. CHHYCOUIATbHBINA
MepeMeHHbIA TOK. MOIIHOCTh
31 MEPEMEHHOTO TOKa. AMITUTYTHOE U bubmmorexa [JOK
Ij ’ YA https://m.edsoo.ru/ffOcbd34
JefcTBYyIOlIee 3HAUEHHUE CUIIBI TOKA U
HaMPsHKEHUS
Tpauncdopmatop. [IpousBoacTso,
32 HS e ilapn l'IOTp e6erHHe bubmmorexa [IOK
pe “p https://m.edsoo.ru/ff0c98fe
ANEKTPUYECKON SHEPTUU
YCTpOUCTBO U IPAKTUYECKOE
33 MIPUMEHEHHE NIEKTPUYECKOTO 3BOHKA, bubnuoreka [IOK
reHeparopa NepeMeHHOro Toka, https://m.edsoo.ru/ff0cc324
TUHUH dJIeKTporepeaq
34 DKOJIOTHYECKUE PUCKHU TIPU bubnmoreka [JOK

MPOU3BOJACTBEC IJICKTPOIHCPIHH.

https://m.edsoo.ru/ff0c98fe
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Kynberypa ucnosip3oBanus
3JIEKTPOSHEPIUHU B MOBCEIHEBHO U
KHU3HN

MexaHu4decKue BOJIHBI, YCIIOBUA

pacnpoctpanenus. [lepuon. CkopocTh

bubmmoreka [{OK

35
pacnpoCTpaHEeHUs U JIJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[TonepeyHsbie U MPOIOTBHBIC BOJTHBI
3Byk. CkopocTh 3ByKa. [ poMKOCTh bubnnorexa [JOK
36
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
37 Pemenne KoMOMHMPOBAHHBIX 3a/1a4 bu6moreka [IOK
M0 U3y4aeMoil TeMe. https://m.edsoo.ru/ff0c98fe
DNeKTPOMarHUTHbIE BOJHBI, UX
38 cBoiicTBa U ckopocTs. [1Ikana bubamorera LOK
P i https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMOBI paguOCBI3U U
39 TGIJ)'ICBI/I eHI/Iz PazButue cpencts bubmmorexa [JOK
A ' peA https://m.edsoo.ru/ff0c98fe
cBs3u. Paguonoxarus
40 Pemenne KoMOMHUPOBAHHBIX 3a/1a4 bubnnoreka [JOK
110 U3Y4aeMOU Teme. https://m.edsoo.ru/ff0c98fe
41 KonTtponbHas padota «Konebanus u bubnnoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonmHeitHOE pacrpocTpaHeHHe
42 CBETa B OJTHOPOJHOMU cpee. bubnunoreka [JOK
ToudeuHbIl HICTOYHUK CcBETA. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxxeHue cBera. 3aKOHbI
bu6nmoreka [JOK
43 oTpaxeHus ceera. [loctpoenune

1/13o6pa>1<eH1/1171 B INIOCKOM 3CPKaAJIC

https://m.edsoo.ru/ff0cd4e0
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Pemenne KOMOMHUPOBAHHBIX 33124

bubmuoreka [JOK

44
10 U3y4aeMOi TeMe. https://m.edsoo.ru/ff0c98fe
[Ipenomiienne ceera. [TonHoe
45 BHYTpEHHee oTpaxeHue. IIpenenpHblit bubnuorexa [JOK
YTOJI IOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd76
OTpaKeHUS
46 Pemrenne kKoOMOMHUPOBAHHBIX 3a/1a4 bubmmoreka [{OK
10 U3y4aeMoOu TeMe. https://m.edsoo.ru/ff0c98fe
47 JlabopaTtopHas pabota «3mepenue bubmuorexa [JOK
MOKa3aTess MPEJIOMIICHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3obpaxeHuii B
48 nuH3e. Dopmyrna TOHKOM JIMH3bI bubmmorera LOK
- TOPMY, ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JIuH3bI
49 Pemenne KoOMOMHMPOBAHHBIX 3a/1a4 bubnuoreka [IOK
M0 U3y4aeMoil TeMe. https://m.edsoo.ru/ff0c98fe
JlaGopaTtopHnas pabota
50 «HccnenoBanue cBOMCTB bubmmorexa [TOK
a B https://m.edsoo.ru/ff0c98fe
M300paKeHU B JINH3AX)
Jucnepcus cera. CiioxXHbIA COCTaB
51 oenoro ceera. LIpet. JJaboparopHas bubnuoreka [JOK
pabota «HabmroaeHue aucrepcuu https://m.edsoo.ru/ff0c98fe
CBETa»
59 Perenne KoOMOMHUPOBAHHBIX 3a]1a4 bubnuoreka [IOK
110 U3y4aeMOU TeMe. https://m.edsoo.ru/ff0c98fe
53 Wntepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. JludpaxkuronHas pemeérka https://m.edsoo.ru/ffOced22
54 Perienne KOMOMHUPOBAHHBIX 3a1a4 bubnuorexa [IOK

110 U3y4aeMOU TeMe.

https://m.edsoo.ru/ff0c98fe
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HOHCpC‘-IHO CTb CBCTOBBIX BOJIH.

bubmuoreka [JOK

55
[Tonapusanus ceera https://m.edsoo.ru/ff0cf02e
OnTudeckue MpUOOPHI M YCTPOICTBA
56 Y yCJIOBHS MX 0€301TaCHOTO bubmorexa LHOK
M https://m.edsoo.ru/ff0c98fe
MPUMEHCHHUS
I'paHUIBI MPUMEHIMOCTH
KJIacCMYeCKOU MexaHuKku. [locTynarsl bubnuoreka [JOK
S7 .
CIIELIMAIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEILHOCTH
OTHOCHUTENHHOCTh OJTHOBPEMEHHOCTH.
58 3aMeIeHre BpEMEHU U COKpAIIlEHNE bubmorexa HOK
p p https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHEPrus ¥ UMITYJIbC PEISATUBUCTCKO M
59 yacTulibl. CBS3b MACChl C SHEPrUeil u Bubmmorexa [IOK
Hel P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MOKos
60 Pemenne KoMOMHUPOBAHHBIX 3a/1a4 bubnuoreka [JOK
10 U3y4aeMou TeMe. https://m.edsoo.ru/ff0c98fe
KontponbHas padota «OnrTuka.
61 OCHOBBI CIEIMATIBHOW TE€OpUU bubmorexa HOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIbHOCTH
62 ®otonbl. opmyna [Tnanka. Dueprus bubnuoreka [JOK
Y UMIyibc GPoToHA https://m.edsoo.ru/ffOcfel6
63 Perenne KoOMOMHUPOBAHHBIX 3a]1a4 bubnuoreka [IOK
110 U3y4aeMOU TeMe. https://m.edsoo.ru/ff0c98fe
OTKpBITHE U UCCIIEIOBAHUE Bu6 110K
nOIMoTeKa
64 .0 A.T.
poTodppexTa. Orbrs: https://m.edsoo.ru/ffOcffc4
CroneroBa
65 3akoHsl hoTorPdexTa. YpaBHEHHE bubnuorexa [IOK
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DuiamTeiHa i Gotorddekra.
«Kpacnas rpanuna» poroaddexra

https://m.edsoo.ru/ff0d015e

Pemenne KOMOMHUPOBAHHBIX 3314

bubmmoreka [{OK

66
10 U3y4aeMOu TeMe. https://m.edsoo.ru/ff0c98fe
HaBnenune cBeta. Onbite [1. H.
67 JlebeneBa. XuMH4uecKkoe IeiiCTBUE bubmorexa [TOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
68 Pemrenne koOMOMHUPOBAHHBIX 3a/1a4 bubmmoreka [IOK
10 U3y4aeMoil TeMe. https://m.edsoo.ru/ff0c98fe
TexHnueckue ycTpoicTBa u
69 MIPAKTHUYECKOE IPUMEHEHHE: bubnuoreka [IOK
dhoTormeMeHT, (OTOIATIHK, https://m.edsoo.ru/ff0c98fe
COJIHEUHas OaTapesi, CBETO U0/
70 Pemenne 3agau mo reme «IeMEHTBI bubmuorexa [JOK
KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
71 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PLOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojelb aToMa
bubnuoreka [JOK
12 ITocrymnarel Bopa
Y p https://m.edsoo.ru/ffOdOafa
W3znyuenne u nmorioleHne (HOTOHOB
73 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ffOdOafa
SHEPruM Ha Ipyroil. Buasl cnekTpos
Bonnossle cBoMcTBa yacTull. BoaHBI
74 ne bpoitns. Kopnyckynspao- bubnunoreka [JOK
BOJIHOBOU nyayin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXK/ICHHO€ U3JIy4€HHE
75 Perienne KOMOMHUPOBAHHBIX 3a1a4 bubnuorexa [IOK
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110 U3y4aeMOU TeMe.

https://m.edsoo.ru/ff0c98fe

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI

76 Pesepdopna no onpeneneHuo bubmorexa LHOK
https://m.edsoo.ru/ff0d0fd2
COCTaBa PaJIMOAKTUBHOTO M3TYICHUS

77 Pemenne KOMOMHUPOBAHHBIX 33124 bubnuorexa [JOK
10 U3y4aeMOou TeMe. https://m.edsoo.ru/ff0c98fe
CaoiicTBa anbda-, 6era-, raMmma-

78 n3inydyeHus. BousHue bubnnorexa [JOK
PaIOaKTUBHOCTH Ha )KUBbBIC https://m.edsoo.ru/ff0c98fe
OpTaHU3MBI
OTKphITHE TPOTOHA U HEUTPOHA.

79 N3otombl. Anbda-pacma. bubnuoreka [IOK
DNEeKTPOHHBIN M TIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnan. ['aMmma-uzinydeHue

80 Pemenne KoOMOMHMPOBAHHBIX 3a/1a4 bubnuoreka [IOK
10 U3y4aeMou TeMe. https://m.edsoo.ru/ff0c98fe
DHeprus cBA3U HyKJIOHOB B siIpe.

S nepHble peakuuu. A nepHbIi
81 peaIfTop. TpIp06JIeMLI, HeI])C)CHeKTI/IBBI, bubmorexa HOK
i https://m.edsoo.ru/ff0d1356
9KOJIOTHYECKUE ACTIEKTHI SIEPHON
SHEPreTHKU

82 Pemrenne KOMOMHUPOBAHHBIX 3a/1a4 bubnnoreka [JOK
110 U3y4aeMOU TeMe. https://m.edsoo.ru/ff0c98fe
DnemeHTapHbIe YacTHIIbI. OTKpPHITHE
MO3UTpOoHA. MeToabl HAOMIOACHUS U

bu6mmoreka [JOK
83 pEerucTpaIyy IeMEHTaPHBIX YaCTHII.

Kpyraslii cton «PyH1aMeHTalIbHbIE
B3auMoJencTBU. EqMHCTBO

https://m.edsoo.ru/ff0d0e38
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(bu3n4IecKOoi KapTUHBI MUPay

Bun 38é3mnoro He6a. Co3sesaus,

84 SIpPKHUE 3BE3/IBI, TJIAHETHI, UX BUIUMOE bubmorexa LHOK
https://m.edsoo.ru/ffOc98fe
nBuxeHue. CoaHeuHasi cucTemMa
Comnnne. CoHeuHast aKTUBHOCT. bubnuorexa [JOK

85 n
Ucrounuk sueprun CoJiHIA U 3BE3]T https://m.edsoo.ru/ff0c98fe
3BE3/bI, NX OCHOBHLIE
XapaKTEPUCTUKHU. 3BE3/IBI TJIABHOU

86 MOCJIEI0OBATEIbHOCTH. BHYTpeHHEE bubmuorexa [JOK
ctpoeHue 38€311. CoBpeMEeHHbIE https://m.edsoo.ru/ff0c98fe
MIPEACTABIICHUS O TIPOUCXOKICHUU U
spostrory CoJTHIA U 3BE31Q
Muneunsiii [Tyte — Hama ["anaktuka.

87 ITonoxxenue u aBmwkenue CojHIa B bubmuoreka [JOK
lanaktuxe. ['anaktuku. Y€pHbie https://m.edsoo.ru/ff0c98fe
JBIPBI B AJIPax rajJakTHK
Bcenennas. Pazberanue rajgakTHk.

88 Teopust bosbiioro B3peIBa. bubnuoreka [JOK
PenukToBO€ H3MyUeHHE. https://m.edsoo.ru/ff0c98fe
Meraranaktuka

89 Hepemennsie mpo06iieMbl aCTPOHOMUHT bubmorexa HOK

https://m.edsoo.ru/ff0c98fe

90 Perenne KoOMOMHUPOBAHHBIX 3a]1a4 bubnuoreka [IOK
110 U3y4aeMOU TeMe. https://m.edsoo.ru/ff0c98fe

o1 KonTposnpHast paboTa «1eMeHTHI bubnuoreka [IOK
aCTPOHOMMH U acTPO(UIUKI https://m.edsoo.ru/ff0c98fe

92 O6o06maromuii ypok. Ponb ¢pusuku n bubnmoreka [JOK

ACTPOHOMMHHU B 3KOHOMH‘ICCK01>1,

https://m.edsoo.ru/ff0c98fe
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TEXHOJIOTMYSCKOM, COIMAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH

YeJl0oBeKa
O6o6maromuii ypok. Pois 1 Mmecto
93 (U3UKK ¥ ACTPOHOMUH B brbmmorexa LOK
. . https://m.edsoo.ru/ff0c98fe
COBPEMEHHOU HAyYHOU KapTUHE MUpa
O606maromuii ypok. Posb
94 ¢dbuszuveckoit Teopuu B HopMUpPOBAHUHT bubnuorexa [JOK
MpEeACTABICHUHN O PU3NUECKON https://m.edsoo.ru/ff0c98fe
KapTUHE MHUpa
O6o06maromuit ypok. Mecto
95 (u3nueckoil KapTUHBI MHpa B 00IIEM bubnuoreka [IOK
pALYy COBPEMEHHBIX €CTECTBEHHO- https://m.edsoo.ru/ff0c98fe
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
96 Pe3epBHbIil ypok. MarautHoe mnosie. bubnuoreka [IOK
DJIEKTpOMAarHuTHas MHYKIUS https://m.edsoo.ru/ff0c98fe
PesepBHbiil ypok. Ontuka. OCHOBBI Eu6 10K
97 CHeIMaJIbHON TEOpUHr HOTHOTERA
https://m.edsoo.ru/ff0c98fe
OTHOCHUTEIILHOCTH
Pesepubiit ypok. KBantoBas ¢usuka. Bu6 1OK
nonMoTeKa
%8 SHGME{TH ACTPOHOMIH # https://m.edsoo.ru/ff0c98fe
acTpoU3UKI
. bubmuoreka [JOK
%9 HIHICCKIT TPAKTHIYM. https://m.edsoo.ru/ff0c98fe
. bubmuoreka [JOK
100 H3HICCKHT PAKTHIYM. https://m.edsoo.ru/ff0c98fe
101 DU3NYECKUI IPAKTUKYM. bubmmorexa [JOK

https://m.edsoo.ru/ff0c98fe
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DuU3NYECKUN IIPAKTUKYM.

bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe

OBIIEE KOJIMYECTBO YACOB 110
[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

Ne | ABTopsl, HazBanue yueOHOro u3gaHus I'opsr | M3parten
COCTaBUTEIN W31aH | bCTBO
m\it
us
.| T".51. Mskuies, dusuka. 11 k1. YueOHUK 1151 2020. | M.:
00111€00pa30BaTENbHBIX YUPEKICHUN. Hpoda
2.| JI.LA.Kupuk, FO.H. ®dusnka -11. COOpHUK 3aJTaHHUI U 2008 | M.
Tk CaMOCTOSITEIbHBIX padoT s 10 kacca. Hnekca
3.| A.Il. PeimkeBnu dusuka. 3agaunuk. 10-11 ximacc: mocooue | 2009 | M.:
JUTSL 001Ie00pa30BaTEIBHBIX YUPEIKICHUH. Hpoda
METOIUYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA
No ABTODBI, Ha3Banwne yueOHOTO M31aHUs I'ogwer | U3naten
COCTaBUTEIU HU31aH | bCTBO
m\It
nst
1. | I'.S1. MsakumeB ®usuka. 11 k1. YueOHUK 115t 2020. | M.:
0011e00pa30BaTeIbHBIX yUPEKICHUN. Hpoda
2. | A.B.ABzeesa, duszuka. 11 xmacc. Temarmueckoe wu 2007 | M.:
A.b. lonmunkui NOYpOYHOE T[UIAHUPOBAHUE K YYEOHHUKaM| Hpoda
IOJT peaaKIuen
I'.51. MskuieBa.
3. | JLA Kupuk, FO.U. | ®usuka -11. COoOpHUK 3a1aHUl 1 2008 | M.




Juk CaMOCTOSITebHBIX padoT mis 10 kimacca. Nnekca
B.A. [lonoBa Paboune mporpammel mo ¢usuke 7-11 2009 | M.:
KJ1ace «I'nobyc
»
A.TI. PeimMkeBU4 ®uzuka. 3agaunuk. 10-11 knacc: mocodbue | 2009 | M.:
JU1s1 00111€00pa30BaTEIbHBIX YUPEKICHUN. Hpoda
A.E. Mapon, E.A. | ®usuka. 11 kiacc: Jlunaktnueckue 2009 | M.
Mapou MaTepHabl. «Ipoda
»
H.U. T'onsadapo ®wusuka. 3agaunuk. 10-11 kmace 2009 | M.:[Ipo
ba
M. 1O. JlemugoBa dusuka. EI'D. Tunossie sx3amenanmonnsie] 2023 | M.:Hamu
BapHUaHTHI. OHAJILHO
e
o0OpazoB
aHue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

1. https://interneturok.ru/

2. https://infourok.ru/

3. https://phys-ege.sdamgia.ru/
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