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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMH K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yuérom (¢enepaiibHONM paboyeil mporpaMMbl BOCHUTAHHUS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusaXx Poccuiickon denepanun, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydyeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM pe3yibTaTaM
oOydeHHMsI, a TaKXKe YUYUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHbIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (U3HUKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMS;

e cojepkaHue yyeOHoro npeamera «Ousuka» mo rogamMm o0yyeHHs..

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
JUIS €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NUYECKHE 3aKOHbBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mueckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe DSHEPreTUKH, TPAHCIOPTa, OCBOCHHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOWCTBAMHU U JIPYTHX.
W3yuyenue (QU3MKH BHOCUT OCHOBHOW BKJaA B (POPMHpPOBaHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAy4YHbII METOJI TO3HAHUS MPU BBIIIOJHEHUH MU Y4€OHBIX HCCIIEOBAaHUM.

B ocHoBYy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3AesioB (PU3UKH, BKIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUU, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EBEE peanuzainus TpeArnosaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOJIEeMaAMH.

Hoess  npuknaonoti  Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes »sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
cCollepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKMM MpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takke 00CYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTOIB30BaAHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YpPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBISAIOTCA (uU3MUeckue Teopuu (popMHUpOBaHUE TMPEICTABICHHUN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YJaroniuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H J1abOpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIHUCOK YUYCHHYECCKUX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOAs U3 OCOOEHHOCTEH IUIAHUPOBAaHUS U
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yAENSETCS PEUICHUI0 PAcYETHBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3a/1aHHOM (PU3UUECKON MOJIEIIBIO, ITO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nenoB. [ KauecTBEHHBIX 3a/1ad IPHOPUTETOM SIBIISIOTCS 3aJaHUS Ha
OOBsSICHEHHE TIPOTECKaHUS (U3MUECKHX SBICHUW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyalldd TPAKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TpeboBaHusmu PI'OC COO K MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBIM ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIETro 00pa3oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKM WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXxoauMoe J1labopatopHOe OOOpPYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00ECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIIporpaMMme Mo (U3MKE KIFOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe o00OpynOBaHUE IJisi YYEHUYECKHUX MPAKTUUYECKHX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4ecKue KOMIUICKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA M CTPEMIJICHHS OOYYAIOIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJIbI, PA3BUTUE HMX MHTEIUICKTYyaJbHBIX U TBOPYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PEHHSI KaK pe3ysibTaTa H3y4YCHUS
OCHOB CTPOCHHMsI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3UKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUIN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTi>keHue 3TUX 1eiedl oOecrneynBaeTcsl peluleHueM CIEIYIOIUX 3a/1ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsiICHEHUS (PU3MYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢usznuecko MoJenbo, 3a/ay, MOJAPa3yMEBAIOLIUX CaMOCTOSITEIbHOE
co3gaHue pu3NUecKord MOJEINH, aJIEKBAaTHON yCIOBUSM 33/1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO IJIAHUPOBAHHS U TMPOBEACHUS
¢u3nUecKnX HKCIEPUMEHTOB, aHAIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro

obOpazoBanus otBoauTcs B 11 Kitacce — 68 yacoB (2 yaca B HEJIEIHO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb Ja0OpaTOPHBIX M

NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIh JI€TAeT BBHIOOD
NpOBEJIEHUs JIa0OPaTOPHBIX PAOOT U OMBITOB € YYE€TOM MHIUBHIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
11 KVIACC

Paznen 4. JiaekTpoguHaMHuKa

Tema 3. Macnummnoe none. IneKmpomacHUMHAs UHOYKUUA

[TocTtossHHblE ~ MarHuThl.  B3auMonencTBHE  TMOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bexrop MarmutHOM wuHAyKuuH. [IpuHumn cynepno3unuu
MAarHWTHBIX MoJed. JIMHMM MarHUTHOM HMHAYKUMW. KapThHa JAMHUN MarHuTHON
WHJIYKIUH TOJIs1 MOCTOSIHHBIX MAarHUTOB.

MarautHoe T1I0J€ TPOBOJHUKA € TOKOM. KapTuHa JnHMHUN WHIYKIUU
MArHMTHOTO TMOJISI JJIMHHOTO TPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoOBOJIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ MOyJib U HanIpaBJieHUE. [[BUKEHHE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHOM mosie. Pabora cuibl Jlopenia.

SIBneHne BIIEKTPOMAarHUTHOM HHAYKIUU. [lOTOK BeEkTOpa MarHUTHOWM
UHOAYKOAW. OJEKTPOABMIKYIIAs CHJIa HMHAYKUUU. 3aKOH D3JIEKTPOMAarHUTHOM
unaykuuu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. ODJNEKTPOABMKYIIAs CHJIA WHIAYKUHH B
IIPOBOJHUKE, IBUKYIIEMCS IIOCTYIATEIBbHO B OAHOPOJHOM MarHUTHOM IIOJI€E.

[IpaBuiio Jlenna.

NHaykTHBHOCTh.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOJABWKYIIAs CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMarHUuTHOE TIOJIE.

TexHuueckne yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMAarHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIMYA MAarHUTHOTO TOJISL.

B3aumopelictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amnepa.

JlerictBue cuibl JIopeHIa Ha HOHBI AJIEKTPOJINTA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.



3aBUCHMOCTbD JJIEKTPOABWKYIIEH CHJIbI UHAYKLIUU OT CKOPOCTH U3MEHEHUS
MAarHUTHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUY.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3ydeHre MarHuTHOTO MO KATYIIKH C TOKOM.

NccnenoBanne neicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUmMHble KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KojeOaHMs.
['apmonunyeckue konebanus. [lepuon, vacrora, ammiutyna u ¢asza KojgeOaHUU.
IIpyxvHHBIM MasATHUK. MareMaTU4eCKUW MasTHUK. YPAaBHEHHUE TapMOHHUYECKUX
kosnebanuit. [IpeBpalniienue SHepruy Mpu TAPMOHUYECKUX KOJIeOaHUSX.

KoneGarenpubiit koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXKIY MEXaHUYEeCKUMU H
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
SHEPrUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBiieHne o 3aTyxaromUX KojieOaHUsAX. BBIHYKIEHHbIE MEXaHUYECKUE
kosnieOanus. Pezonanc. BeiHyXA€HHBIE 3JI€KTPOMArHUTHBIE KOJIEOAHUSI.

ITepemennbli  TOk. CHUHYCOMIAIbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEWCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpanchopmarop. IIponsBoacTBo, mepeaada U MOTPEOSICHUE AIEKTPUICCKON
SHEPIrUHU. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3IJIEKTpodHepruu. Kynbrypa
UCITIOJIb30BAHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHu4yeckne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIECKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONEpeaay.

Jlemoncmpayuu

HccnenoBanne mnapamMeTpoB KoieOaTenbHON CHUCTEMBbI (MIPY>KUHHBIN WM
MaTeMaTU4eCKU MasiTHUK).

HaGmonenne 3aTyxaronmx KojaeoaHui.

HccnenoBanne cBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCUMOCTH CUJIbI TOKA M HAMPSDKEHUS OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJeOaHU.

Pe3oHanc mnpu 1mOCHENOBATENIBHOM COEAWHEHUM PE3UCTOpA, KATYIIKH
WHIYKTUBHOCTH U KOHIAEHCATOPA.

Mojesnb JIMHUY 3AEKTPOIIEpeaadu.



Vuenuueckuii sxkcnepumenm, nabopamopHwvie pabomwi

UccnenoBanue 3aBUCMMOCTH MEPUOJIA MaJbIX KOJeOaHUN rpy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Tpy3a.

HccnenoBanne NEpEMEHHOTO TOKA B LENM W3 IOCIEIOBATEIBHO
COEMHEHHBIX KOHJIEHCATOPA, KATYIIIKUA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMaAZHUMHbLE 60TIHbL

MexaHnnueckue BOJIHBL, yCJIOBHS pacnpoctpaHeHus. llepuon. Ckopoctsb
pacnpocTpaHeHus W JiuHa BOJHBL. [lomepedHble W MPOJONBHBIE BOJIHBI.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

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

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3NYYEHHUS SJICKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anexTpomarautHo#t BosiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTPaK€HHE, MPETOMIICHUE, MoJsapu3aius, Audpakius,
unTepdepenius. CKOpoCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37eKTPOMarHUTHBIX BOJIH. [IpuMEHEHHE AJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCBSI3U U TENEBUACHU. Paanonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTpPa3ByKOBas [IMATHOCTHKAa B TEXHHUKE W MEIULHHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Ilemoncmpayuu

OO6pazoBaHue U paclpocTpaHEHUE MONEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmromeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne uaTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenre cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOU KoJIeOaHMIA.

UccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KeHUE,
MpesIoMJICHHUE, OIS pU3aIus, Tudpakius, HHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonuHENHOE pacrpOCTpaHEHUE CBETA B
ogHopoaHou cpene. JIyu ceera. TouedHbI HCTOYHHK CBETA.

OTtpaxeHue cBera. 3aKOHBI OTpakeHHUs! cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI NPEIOMIIEHUS cBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. IIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKEHUSI.



Hucnepcust ceeta. CinoxHbIi cocTaB Oenoro ceera. L{Ber.

ColOuparomne u pacceuBaroiue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosHME M ONTHYecKass cuia TOHKOM auH3bl. llocTpoenue uzoOpaxkeHuil B
coOuparoumx U paccenBarouux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUS MAaKCUMyMOB W MHHUMYMOB B HHTEpPEpPEHIIMOHHON
KapTUHE OT ABYX CHMH(A3HBIX KOTE€PEHTHBIX UCTOYHHUKOB.

HNudpakius cBera. JudpakuronHas pemérka. YcaoBue HaOIOACHUS
IJIaBHBIX ~MAakKCUMYMOB TIpM  MaJ€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PaKIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuueckue yCTPONCTBA M TMPAKTHUYECKOE TMPUMEHEHHME: OYKH, JIyla,
dboToanmapar, NPOCKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, Tu(paKmoHHas peméTka, moJIpousl.

Jlemoncmpayuu

[IpssMONMHENWHOE pPacHpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTuueckue mpuOopshI.

[TonHoe BHyTpeHHEE OoTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHUI B JIMH3AX.

Mojenn MUKpPOCKOTIA, TEJIECKOIA.

HaGmonenne naTepdepeHinm cBera.

Ha6monenune nudpakuuu cBera.

Hab6mronenune nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TomyueHue criekTpa ¢ MOMOIIBLIO TUPPAKIIHOHHON PEIIETKH.

HaGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nokasarens NpeoMIICHUS CTEKJIA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

HaGmonenne nucrnepcuu cBera.

Pazagen 6. OcHOBBI ClIENMAJBHON TEOPUU OTHOCUTEJIBLHOCTH
['paHuibl  NPUMEHUMOCTH  KJACCUYECKOM  MEXaHUKH. [Toctynatel
CIICIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIbHOCTH DUHILTEHHA.
OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIECHHE BPEMEHHU U COKPAICHUE
JUTAHBL.
DHEPrusi 1 UMIYJIbC PEISATUBUCTCKON YaCTULBI.



CBs3b MaccChl C JHEPrUEl U UMITYJIBCOM PEIITUBUCTCKOW YaCTHULIBI. DHEPIrus
ITOKOS.

Paszpnen 7. KBanroBas ¢pusuka

Tema 1. dnemenmol KBAHM OGO ONMUKU

®otonbl. Dopmyna [lnanka cBs3u s3HEpruu (PoToOHA C €r0 YACTOTOU. DHEprus
U UMITyJIbC (POTOHA.

OtkpeiTue u uccienaoBanue Gorodddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotoaddexra. YpaBHenue DiHmTerHa st Gororddekra. «KpacHas rpaHuia»
doTorddexra.

JlaBnenue cBera. OnbiTel I1. H. JIeOenena.

XHUMHUYECKOE JCHCTBUE CBETA.

TexHuueckne yCTpOWCTBA M TPAKTHUECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTaHOBKE ¢ IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO o -4acTHII.
[Inanetapuas wmonens atoma. lloctymarel bopa. WM3nyueHue u moryomnieHue
(GOTOHOB TpU Tepexojie aroMa C OJHOTO YPOBHS SHEPrud Ha Apyrou. Bumwl
cnekTpoB. CIeKTp ypoBHEH SHEPTrUr aToMa BOJOPO/Ia.

BonnoBbie cBoiicTBa yactull. Bonuel ne bpoiis. KopryckynsipHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyUYCHHE.

TexHu4YecKkne yCTPOMCTBA M TMPAKTHYECKOE IMPUMEHEHHE: CHEKTPaJbHBIN
aHau3 (CIEKTPOCKOMN), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogpens onsita Pezepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGmronenne nuHedYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuuecxuii sxcnepumenm, nabopamopHvie pabomoi

HabGmronenne nuHedyaToro CrexKTpa.

Tema 3. Amomnoe a0po

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



paanoakTuBHOro u3nydenus. CpolictBa anbda-, Oera-, ramma-u3ayyeHUs.
BinsHue paniroakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeWTpoHa. HykmonHas mopens sapa ['eitzenOepra—
NBanenko. 3apsaa aapa. MaccoBoe uncio aapa. M3oromsl.

Anbda-pacnan. DIEKTpOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprust CBsI3M HYKJIOHOB B siipe. SnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. JleneHue U CUHTE3 sA1ep.

Anepnswiii peaktop. Tepmosmepubiii cuntTe3. [IpobGiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTMUECKUE ACIIEKThI SIAEPHON SJHEPTETUKHU.

DOneMeHTapHble yacThlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOICHHS U PETUCTPALIUY AI€MEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoAeicTBus. EqHCTBO hrsnueckoil KapTUHBI MUpA.

TexHuueckne ycTpoHCTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Llemoncmpayuu

CuY€TunK HOHU3UPYIOIINUX YACTHLI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB YacTHIL (11O TOTOBBIM (oTorpadusim).

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPUZUKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKiianHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3gusi, SpKuUe 3BE3NBI, IUIAHETHI, UX BHJINMOE
JBHO)KEHUE.

CosniHeuHasi cucTeMa.

Connne. ComHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIITA M 3BE3.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JUIsl 3BE3J T[JIaBHOM IIOCJIENOBATEIIbHOCTU. BHYTpeHHEE CTpoeHue
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUN U 3Boitounn CoiHLa U
3BE3/. DTarbl )KM3HU 3BE3I.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxenue u aBwkeHue CoJiHIIA B
lN'anaktuke. Tunel ranaktuk. Pagunoranaktuku u kBazapsl. UEpHBIE ABIPHI B AIpax
rajakTHK.

Bcenennas. Pacmmmpenue Beenennoit. 3akon Xa006sa. Paz0eranue rajgakTuk.
Teopus boisbimoro B3peiBa. PenukToBoe n3nydeHue.

Macurabnas ctpyktypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOiemMbl aCTpPOHOMHUH.

Vyenuueckue nabnooenus



HaGmronennst HeBOOPYKEHHBIM TJIa30M C HUCTOJIB30BAaHUEM KOMITBIOTEPHBIX
MPWIOKEHUH JJI ONpEAesICHUs MOJOXKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3/BIL.

Ha6monenus B Teneckon JIyHsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Ponr ¢u3ukm W acTpOHOMUHM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM U A3THUYECKOU chepax AesTENbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOW HayYHOU KapTUHE MHpA, POJib PU3NYECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MUYECKOM KapTUHE MHUpPA, MECTO
¢u3nueckol KapTUHBI MHpa B OOLIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 Kilacce ocyuiecTBisieTcs C
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJOTHH, XUMHUH, TeoTpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C M3yYEHHEM METOJIOB HAyYHOTO
NO3HAHUS: SIBJICHUE, HAy4HbId (akT, rumores3a, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIh, U3MEPEHHUE.

Mamemamuka: pelleHUE CUCTEMBl YPaBHEHHUM, TPUTOHOMETPUUECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPbl U MX IPOEKIIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
IPOU3BOJIHBIE AJEMEHTApHBIX (YHKIMM, TpU3HAKA MOJ00MSI TPEYroJbHUKOB,
oTpeJieNIeHHE TUIONIAIN IIIOCKUX PUTyp 1 00bEMa Tell.

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

Xumusi: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTYpa TBEPABIX
TEJN, MEXaHW3Mbl O00pa30BaHUS KPUCTAJUIMYECKONW PEIIETKH, CIEKTPaIbHBIHI
aHaJn3.

leoepaghusi:  marHUTHBIE TIONIOCA 3€MIIM, 3aJIeKM MArHUTHBIX PV,
(poTochEMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

Texnonocusa: JHWHWUKA DIEKTPOIIEpEad, TEHEPATOp IEPEMEHHOrO TOKa,
AJEKTPOJBUTaTENb, WHIYKLUHWOHHAS II€Yb, pajap, PaauONPUEMHUK, TEJIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImmapar, BOJOKOHHAsS OIITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA INIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIC PE3YyJbTATHl OCBOCHUSI yUeOHOro npeaMera «Du3nKay JOIKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTH OOYyYaromIMXcsi PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HECHHOTO
ONbITa M OMbITA JIEATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIlpaBJICHUMN
BOCIUTATEIbHOU IESATEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPaKAAHCKOM MO3UIIMHM 00YJaIOIIEeTOoCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
oO0IIecTBa, y4acTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTeIbHON OpTraHU3alluy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U HAa3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHKEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl ICTETUKY HAYYHOI O TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC MJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JaCTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

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

IJIAHUPOBAHUE U OCYILECTBIICHUE JCUCTBUM B OKPYKAIOWIEN CPEJC HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

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

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(OpMHPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

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

METAIPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIUPOBATh M aKTyaJM3UpPOBaTh  MPOOJIEeMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OTICHUBATh PUCKH TIOCTIEACTBUHN ACATEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BHBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUCBHIMA TOHSITHSIMH W METOJIAMH
bu3nYecKol HAyKH;



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

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUIO B PA3NIUYHBIX Y4eOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3/IJaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICJACTBEHHBIE CBSI3W W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HAXOJWUTh apryMEHTBI IJsl JI0OKa3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

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

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYIO 001acTh
KHU3HEICITCITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

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

PabGora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMU MOJyYEHUs MHPOpMAIUKU (PU3UUECKOTO COJAEp)KaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalnio MHPOPMAlUMU pPa3IMYHBIX BUIOB U (opm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeACTBa HMH(POPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUNA B PEHIEHUMH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECcypcocOEpeKeHus, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30TTaCHOCTH;

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

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
OCYILIECTBIISITH OOIIIEHUE HA YPOKaX (PU3UKU U BO BHEYPOUHOU €SI TEIHHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U UCIIOIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YECHA KOJUUICKTUBA,

IIPUHAMATh  L€Id  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJMHUPOBATh JEUCTBUA II0 €€ IOCTHUKEHHUIO: COCTaBJATH IUIAH JIEMCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATE TO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTUBHBIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO NIEATENLHOCTh B 00JIacTU
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TIaH BBIMOJTHEHUS MTPAKTUYECKON paboThl C YYETOM UMEIOLTUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

pacHIMpATH paMKH Y4eOHOTO MIpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh e€ro, OpaTh Ha cebs
OTBETCTBEHHOCTb 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(Gu3HUKHU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BaTENbHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYyalldsM, BHOCHUTb KOPPEKTUBBI B JI€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJIQJICTh  HABBIKAMU  TO3HABAaTEIBHOW  pEQIEKCMU  KaK  OCO3HAHUSA
COBEpIIAEMbIX JCHCTBUA M MBICIUTENbHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaAHUI;

UCIIOIB30BaTh NMPUEMBI peieKCUU JJIsi OLUEHKH CUTyallud, BIOOpa BEPHOIO
pelieHus;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHUS MO0 HX
CHUKECHUIO;

MPUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPH aHAIU3€ Pe3yIbTaTOB
JeSITEIbHOCTH;

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NPUHUMATh MOTHBBI M AapryMEHTHl JAPYTUX TMpH aHaIW3e pPe3yIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mpouecce n0CTUXKEHUSI JTUYHOCTHBIX PE3YJIBTATOB OCBOEHUS MPOrPaAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIIMOHAIBHBIN UHTEJIJICKT, Mpenoaararonn
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AIMOIIMOHAIBHOC
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTUS COOCTBEHHOW SMOIMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHECHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHUE JEWCTBOBATH MCXOHSI M3 CBOMX
BO3MO>KHOCTEH;

SMIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIBHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIECHUS
C APYTUMU JIOJIbMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 11 Kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX POJb U MECTO (PU3UKH B (HOPMUPOBAHHUU
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPAa, B PA3BUTUHA COBPEMEHHOW TEXHHUKH U
TEXHOJOTHH, B NMPAKTUYECKOW AEATEIIBHOCTH JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMEHECHHS] W3YYEHHBIX (PU3NUECKHX MOJICICH:
TOYEYHBIN JIEKTPUUECKHUM 3apsl, Jyd CBETA, TOUYEYHBIM UCTOYHUK CBETA, SIACPHAs
MOJIEe]b aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siipa MpU pelieHuu (U3NYECKUX
3a7a4;



pacro3HaBaTh (Qpu3HUECKue SIBICHUS (IIPOIECChl) U OOBSICHATh UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKHA U KBAHTOBOM (DM3UKU: DJIEKTPUUECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MATHUTHOE JEHCTBUS TOKa, B3aUMOJCHCTBUE
MAarHuTOB, JJICKTPOMArHUTHasi WHAYKIUS, JACHCTBUE MArHUTHOTO TOJA Ha
MPOBOJIHUK C TOKOM W JIBMDKYIIMUCS 3apsiji, DJICKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE pPACHPOCTPAHEHHE CBETA, OTPAKEHUE, MPEIOMIICHUE,
uHtepdepeHnus, audpakuus ¢ MOOJsSpU3alUs CBETa, JUCIEpPCUsl CBETa,
dotoanektpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

OMHUCHIBATh W3YYEHHBIE CBOMCTBA BeEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHEHIE,
ONTHUYECKUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTh  Pa3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOIIECCHI), HCMONB3YS (PU3NUeCKue BETUYUHBI:
ANEKTPUUECKHUI 3apsjl, cujia TOKA, DJIEKTPUYECKOE HAIpPSIKEHHE, HIIEKTPUUYECKOE
COMPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJEKTPOJABIKYIAs cuiia, paboTa ToKa,
WHIYKIUST MarHUTHOTO Toyisi, cujia Awmrmepa, cwia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKH, DHEPrusl JJICKTPUYECKOTO0 W MArHUTHOTO TIOJICH, TEpUOoJ M YacToTa
KoseOaHuii B KoJieOaTeNbHOM KOHTYype, 3apsijl W CHiIa TOKa B TpoIecce
TFapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHWil, (OKYyCHOE pacCTOSHHE H
ONTHUYECKasl CHUJla JIMH3bI, MPU OMHMCAHUM MPABUIBHO TPAKTOBATh (PU3MUYECKUI
CMBICII HCIOJIB3YEMbIX BEIUYMH, HMX OO0O3HAUeHHs] M EAWHUIIBI, YKa3bIBaTh
dopMyInbl, CBSI3BIBAIONIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTUMH
BEJIMYMHAMUY;

ONKUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUA M TMPOLECCHI, HUCIOIb3Ys
(dusznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
94acTOTa CBETa, PHEPTHUS U UMITYJIbC (DOTOHA, IEPHUO/] MOTypaciaaa, YHEPTUs CBS3H
aTOMHBIX SiIep, TPU OINKCAHWU TPABUIBHO TPAKTOBATh (U3UUYECKUN CMBICIT
WCIIOJIb3YeMbIX BEIIMYWH, WX OOO3HAYEHHUS W €JMHUIIbI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAHHYIO (U3MYECKYI0 BEIWYMHY C JAPYTUMH BEITUYHMHAMH,
BBIYHCIISATH 3HAUCHHE (PU3NUECKON BEITMIMHBL;

aHAMM3UPOBATh (PU3NUYECKHUE TPOIECCHl U SBIICHUS, WCIIONB3Ys (PU3MUECKHE
3aKOHBI ¥ MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapajlIeIbHOTO
COCOMHEHUS TNPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKOH BIEKTPOMArHUTHOU
MHJYKIHWH, 3aKOH MPSMOJUHEHHOTO0 PAaCIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHHE ODWHIITEHHA misa Gortodrddexra,
3aKOH COXPAaHEHHUS! SHEPruH, 3aKOH COXPAHEHUS HMMIYJbCA, 3aKOH COXPaHEHHUS
AIEKTPUYECKOr0 3apsija, 3aKOH COXPAaHEHHUSI MAacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Mpu 3TOM pa3inyaTh CIOBECHYIO (POPMYIUPOBKY



3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U YyCIOBUS (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

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

CTPOUTh W OIMCHIBATh H300paKCHHE, CO37]aBaeMOE€ IIIOCKHUM 3EpKaJioM,
TOHKOMW JIMH30M;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3HYECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHM: TPU STOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OIKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 TMPEIJIONKEHHOTO OOOPYJOBaHHUS, MPOBOJUTH OIBIT M
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATh ONTHMAJBHBINH CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYECKUX BEJIWYUH C HCIOJb30BaHHEM
NPSIMBIX HM3MEPCHHH: TIPH OTOM KOHCTPYHMPOBATh YCTAaHOBKY, (DHKCHUPOBATH
PE3YJIBTAThl MOJYYCHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TaOJIUI] U
rpaduKoB, JeIaTh BEIBOIBI IO pe3yIbTaTaM HUCCIICI0BAHHUS,

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MPHU MPOBEIECHUU HCCIEIOBAaHUN B
pamMKax ydeOHOTO »HKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (M3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIN3a YCJIOBUS 3aJa4H
BBIOMpPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3MUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BETUUNHBL

penaTh Ka4eCTBEHHBIC 3a/1a4u: BHICTPANBAThH JJIOTUYECKH HETIPOTUBOPEUHBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH JJIA TIOUCKA, CTPYKTYPHPOBAHUSA, HHTEPIPETAIINN
Y TIPE/ICTAaBIICHUS YYeOHON M HAYYHO-TIOMYISIPHOW HWH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

OOBSCHATh TPUHIIUIBI JCHCTBUS MAIIWMH, NPUOOPOB M TEXHHUYECKHUX
YCTPOMCTB, pa3indaTh yCIOBUS UX 0€30MaCHOTO WCIIONH30BAHUS B MOBCEIHEBHOU
KU3HU;



MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUHUCKUX U 3apYOCIKHBIX YUEHBIX-(DHU3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYXKAIOMIETO MHUpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

MCIIONb30BaTh TEOPETUYECKHE 3HAHUSA MO (U3NKE B MOBCEAHEBHON >KWU3HU
Uit o0ecrieyeHus: 6€30MacHOCTH MpU OOpaleHuH ¢ TprUOOpaMu U TEXHUYECKUMHU
yCTPOWCTBAMU, JUISI COXPAHEHHS 3[JOPOBBSI U COOIIOJICHUS HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpymIe C BBHIMOJTHCHWEM pPAa3IUYHBIX COIHMAIBHBIX pOJIEH,
IUIAaHUPOBaTh PAa0OTy TPYMIBI, PAMOHAIBFHO pacHpeieNaTh OOS3aHHOCTH W
TUIAHUPOBAThH JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB TPYIIBI B PEIICHUE pACCMATPUBAEMON MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
[
Jrj;n Tema ypoxa Bcero Kontpobusie | Hpaxrieckie i[:;:eﬂlrlﬂ :gga22§:Tenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B KX

1 B3auMo/ieiicTBe. MaruuTHoe 1oJie. 1 bubmmoreka [{OK
Bexrop marHuTHON MHAYKIMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bubmuorexa [JOK
B3anmopaericTBie mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MarHUTHOTO TMOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9ac0
MMOCTOSIHHOTO MarHuTa Ha PaMKy
TOKOM»

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYIIYIOCS 3apsSKEHHYIO YacTHILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PaboTa cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnekTpoMarHuTHas UHAYKIUs. [loTtok 1



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

BEKTOpa MarHuTHoU uuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

Jlaboparopuas padoTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBIEHUE
camouHaykiuu. 3J1C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMarHuTHOE T0JIe

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckune ycTpoicTBa U ux
IIPUMEHEHHE: TIOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTATENb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIIMOHHAS I1eYb

10

O6o06maromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponpHas padoTa o teme
«MarauTHo€ I0JI€E.
DneKTpOMarHuTHasK UHIYKITUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KoJneOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHH.
[IpeBpaienue suepruu

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

13

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
Nepro/ia Majiblx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU ¥ MACCHI TPy3a»



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

14

Kone6arensubd KOHTYp. CBOOOJHBIE
AJIEKTPOMArHUTHBIE KOJICOAHUS B
U/IeNIbHOM K0JIe0aTeIbHOM KOHTYpE.
AHaorus Mexx1y MEXaHn4eCKUMHU U
AJIEKTPOMArHUTHBIMU KOJIEOaHUAMU

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ch820

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUSA SHECPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KoJeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie BHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid TOK. CUHYCOUTaTbHBIA
MepEeMEHHBIA TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMILUTUTYAHOE U
JEUCTBYIOLIEE 3HAUEHHUE CUIIBI TOKA U
HaMpsHKEHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpOHCTBO U MPAKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

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

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUU.
KynpTypa ncnosib30BaHus
JIEKTPOIHEPTHH B NOBCEAHEBHOU



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

KHU3HHU

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmmoreka [{OK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Toniepeunsie U TPOIOJTHHBIE BOJTHBI
29 3ByK. CkopocCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1Ikana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KontponsHas padota «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOIHOM Cpejie. bubmuoreka [JOK
Toueunslit ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 oTpaxxeHus ceta. [loctpoeHue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpakeHue. [IpenensHbin bubnunoreka [JOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpPAKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuorexa [IOK

ToKa3aTeJid MPEJIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

JIunzel. [locTpoenue nzodpaxeHuii B

30 nmuH3e. DopMyra TOHKOM JTUH3HI. Bubmmorexa LIOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JTuH3bI
Jlaboparopuas padoTa
31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus ceera. CIIOXKHBIN COCTaB
32 6enoro csera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
33 NnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
ceeta. [ludpakunonnas pemeTka https://m.edsoo.ru/ffOced22
34 [TorrepedHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtruueckue mpuOOPhI U YCTPOUCTBA U
yCIIOBUSA UX 0€30IaCHOTO MPUMEHEHUS
I'panu1pl MPUMEHUMOCTH
36 KJIACCUYECKOW MexaHUKH. [locTynarsl bubnmuorexa [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amMe/yieHre BpEMEHH U COKpaIlleHUue bubmmorexa [IOK
https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMIYJIbC PEISITUBUCTCKON
38 yacTullbl. CBS3b MAaCChI C SHEPTUEH U bubmmorexa [JOK
https://m.edsoo.ru/ff0cfc68
UMITYICOM. DHEPrusl MOKOs
39 KonTtponeHas padora «OnTHKa. bubnuorexa [IOK

OcCHOBEBI CIICLIHaIbHOM TCOpHUU

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
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OTHOCHUTCIIBHOCTH»

®otounbl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMITYJIbC (poTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOIMoTEKA
41 otodddexra. O A T.
porospexr R https.//m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl poTodddexTa. YpaBHeHne
. (13 b P bubmmoreka [{OK
42 DunmrerHa s potodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
Hasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuUMHUUECKOE IEUCTBUE bubmorexa HOK
JleBa. a1 https://m.edsoo.ru/ff0d04a6
cBETa
TexHnueckue ycTpoiucTBa u
MPAaKTUYECKOE MMPUMCHEHHE:
44
dboToreMeHT, (OTOIATIHK,
COJIHeUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IeMEHTBI bubmuoreka [JOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bubmuoreka [JOK
a7 IToctynatel Bopa
Y P https://m.edsoo.ru/ffOdOafa
H3nyyenne u norjoiieHue GoTOHOB
48 i I/I}II'Iqe exoJie aTOM;u co H(()ll)"O OBHSI bubmorera [JOK
p pexOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Apyroi. Buasl criekTpoB
49 BosHOBBIE cBOMCTBA YacTull. BoJsiHbI bubnmuoreka [JOK

ne bpownnsa. KopnyckynspHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8

BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JIy4CHHE

50

OTKpbITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHnio coctaBa
PaIMOAKTUBHOTO M3ITYy4CHUS

bubmmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CporictBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKphITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIM U MO3UTPOHHBIW OeTa-
pacnan. ['aMmma-uziydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakuuu. SAnepHbId
peaktop. [IpoGnembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
Mo3UTpoHa. MeToabl HAOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyrasbiii ctonn «®yHaameHTanbHbIe
B3auMoOJeucTBUA. EqnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS ACTPOHOMUHU.
[IpuknagHOE 1 MUPOBO33PEHUECKOE
3HAYEHUE aCTPOHOMMH. By
3B€31HOTO Heba. Co3Be3aus, IpKue
3BE3/bI, INIAHETHI, UX BUAUMOE



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

nBrokenne. CoaHeyHas cUCTEMaA

56

Counne. CoyiHeyHast aKTUBHOCTb.
Ncrounuk sneprun CoJiHIa U 3BE3]T

57

3BE3/1bI, ©X OCHOBHbIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 3B€311. COBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
sposrronuu CoJIHIIA U 3BE3]

58

Mneunsin [1yre — Hama ['anakTuka.
Tlonoxxenue u nBukenne CoiHIIa B
lNamakTtuke. ['anaktuku. YepHsle
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3peIBa.
PenukroBoe uznmydeHue.
MeraranakTuka

60

Hepeurennsie npo0iemMbl acTpOHOMUU

61

KonTtponbHas padoTa «I1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06maromuii ypok. Ponb ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesTeIbHOCTH
yeJIoBeKa

63

O6o6maromuit ypok. Pons u Mmecto
(GU3UKN ¥ aCTPOHOMUHU B
COBPEMEHHOMN HAYYHOU KapTUHE MUpa




64

O6o06maromuii ypok. Poib
¢usnveckoit Teopun B GopMUpOBAHUH
npeacTaBiIeHu 0 PU3nIecKoi
KapTUHE MHUpa

65

Oo6o06maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX MPEJCTABICHUNA O IPUPOJC

66

PesepBHbIl ypok. MarautHoe noie.
DNeKTpOMarHuTHask UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CIIeIMAIbHON TEOPUU
OTHOCUTEIBHOCTH

68

Pesepnsrii ypok. KBanroBas ¢usuka.
DJIEeMEHTHI aCTPOHOMUU U
acTpopU3UKH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784




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

» Gusuka, 10 kinace/ Mskumes .., Byxosues b.b., Corckuii H.H.; mon
penakmueit [laphentreBoit H.A. AkninonepHoe ob6mectBo «M3aaTeancTBO
«IIpocBemenue»

* Actponomus 10-11 xnacc/ Boponuos-BenbsimunoB b.A., Ctpayt E.K.
OO6111eCcTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «[[PODA»; AKuiMOHEpHOE

O6III€CTBO ((HBJI&TCHBCTBO «HpOCBGIIIGHI/Ie»

METOJINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

Poccuiickast anektponnas mkoja https://m.edsoo.ru/ff0c3620
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