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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 10 (usuke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHusi pa3paboTaHa Ha OCHOBE IIOJIOKEHHH W TpeOOBaHUN K pe3ysbTaram
OCBOEHHMSI OCHOBHOW 00pa3oBaTelbHOU nporpaMmsl, peactasieHHbix B PI'OC COO, a
TaKkke ¢ y4€ToM (enepanbHO padouyell MporpaMMmbl BOCIHTAHHMS W KOHLENIUU
npenojaBanusi yuyeOHOro mnpeamera «Pusukay B 00pa3oBaTENbHBIX OpraHU3aIUsaX
Poccuiickoii @eaepannn, pean3yonrX OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBI.

Conepxanue mporpaMMmbl 1o  (GU3MKE HampaBieHO Ha (OpMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHbI Mupa odyyatomuxcs 10—11 kmaccoB npu o0ydeHUU Ux
¢u3uke Ha 0a30BOM YpOBHE HA OCHOBE CHUCTEMHO-AESITEIIbHOCTHOTO MOJIXO/a.
[Iporpamma no ¢usuke coorBeTcTBYeT TpeboBaHusiM ®I'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, TPEIMETHBIM W METallpeAMETHBIM pe3yjbTaTaM OOy4YeHHs, a TaKkKe
YUHUTBIBAET HEOOXOAMMOCTb peaJu3allMd  MEKIPEAMETHBIX CBA3€H (U3UKUA C
€CTECTBEHHO-HAYYHBIMU Y4Y€OHBIMH MNpeaMeTaMd. B Hell ompenenstoTcsi OCHOBHBIE
e U3ydyeHus: (PU3MKKW Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHUsl, MIAHUPYEMbIC
pe3yJIbTaThl OCBOCHUS Kypca (PU3UKU: TMYHOCTHBIE, METAIIPEIMETHBIE, IPEIMETHBIE (Ha
0a30BOM YpPOBHE).

[Iporpamma 1o gpu3MKe BKIIIOYAET:

e IUIAHUPYEMBbIE PE3yIbTaThl OCBOECHHUS Kypca (PU3UKK HAa 0a30BOM YpOBHE, B TOM

quClie IPEeIMETHBIE PE3yIbTAThI 10 TOAaM 00yUYeHHUS,

e cozepkaHue yueOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

®duszuka Kak Hayka o HauboJsiee OOLIMX 3aKOHAX MPUPOJIbI, BHICTYIAs B KayeCTBE
y4eOHOro mpeaMera B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIAJ B CHUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. IlIkonbHBIM Kypc (U3MKM — CHUCTEMOOOpa3yoImuil 1Jis
€CTECTBEHHO-HAYYHbIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NYECKUE 3aKOHBI JIe)KAaT B
OCHOBE TIPOIIECCOB W SIBJICHHM, W3ydyaeMbIX XUMHUCH, OHoJoTHEH, (HUIUIECKOU
reorpadueit u actpoHomueil. Mcnonp30BaHue M aKTUBHOE MpPUMEHEHUE (HU3UYECKHUX
3HAHUM OmpeneNseT XapakTep M pa3BUTHE pPa3HOOOpa3HBbIX TEXHOJIOTMM B cdepe
SHEPreTUKH, TPAHCIOpPTa, OCBOEHUS KOCMOCA, MOJYYEHUS HOBBIX MAaTEpUAIOB C
3aJJaHHBIMU CBOWCTBaMU U Jpyrux. M3ydeHuwe (u3MKu BHOCUT OCHOBHOM BKIJIAJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUPa 00ydJaromuxcs, B popMupoBaHue
YMEHHUIM NPUMEHSTh HAy4YHBIM METOJ TO3HAHUS TPH BBIMOJHEHUM HMMHU Y4EeOHBIX
HUCCIIEeI0OBaHMUM.

B ocHoBy kypca ¢u3ukm uisi YpOBHSI CPEIHETO OOIIero 0O0pa3oBaHUS MOJIOKEH
PO e, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLIUIIBI €I0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SBISETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHall M3 BCEX pa3iefioB (DU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanusayuu. B cooTBeTCTBHM C HEM MaTtepuan Kypca Gu3nku o0beAMHEH
BOKpYr ¢usnyeckux teopuidl. Bemymum B Kypce sBisercs (HopMHpoBaHHE
MIPEACTABICHUI O CTPYKTYPHBIX YPOBHSX MaT€pPUH, BELIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mnpearonaraeT HCIOJIb30BaHUC
T'YMaHUTAPHOTO MOTEHIMa a (PU3NYECKON HAyKH, OCMBICIICHUE CBSI3U Pa3BUTUS (PUBUKHU
C pa3BUTHEM OOIIeCTBa, a TaKXKE C MHPOBO33PEHUYECCKHUMH, HPABCTBEHHBIMU U
AKOJOTUYECKUMHU MTPOOIEMaAMHU.

Hoes npuxnaonoti nanpasnrennocmu. Kype ¢busuku npesamnonaraeT 3HaKOMCTBO C
MIUPOKUM KPYTOM TEXHUYECKUX M TEXHOJOTHYECKUX MPUIIOKEHUN M3YUYEHHBIX TEOpUi
Y 3aKOHOB.

Hoes  skonoeuzayuu  peamuszyeTcs  IOCPEACTBOM  BBEIECHHUS  DJIEMEHTOB
coJlepKaHMsl, MOCBSIIEHHBIX 3KOJOTMYECKHM MpoOJeMaM COBPEMEHHOCTH, KOTOPbIE
CBS3aHBl C pa3BUTHEM TEXHHUKM U TEXHOJOTMM, a TakkKe O0OCYyXIeHus mpodiieM
paloHaIbHOIO IPUPOIONOIB30BAHMUS U SKOJIOTMUYECKON O€30MaCHOCTH.

Crep’HEBBIMU 3JEMEHTaMU Kypca (U3MKA Ha YPOBHE CpPEIHEro OOIIEero
oOpa3zoBaHus SBJIAIOTCS (u3nueckue Teopun ((HOpMHUPOBAHHUE MPEACTABICHUN O
CTPYKTYpe TOCTPOEHHUS (PU3UYECKON Teopuu, poiu (yHIAMEHTAIbHBIX 3aKOHOB H
IPUHILIUIIOB B COBPEMEHHBIX MPEACTABICHUSAX O MPHUPOJIE, IPaHULIAX MPUMEHUMOCTHU
TEOpUH, 17151 ONMCAHUSI €CTECTBEHHO-HAYUYHBIX SIBJICHUN U MPOLIECCOB).

CHCTeMHO-AesTENbHOCTHBIN MOJX0/T B Kypce (PU3UKHU peamu3yeTcsl MPekIe BCEro
3a CUET OpraHU3alMK SKCIEPUMEHTAIIBHON AeATENbHOCTH 00yyatomuxcs. s 6a3oBoro
YpOBHS  Kypca (HU3MKM — O3TO  HCIIOJIb30BAHHE  CUCTEMBI  (DPOHTAIBHBIX
KpPaTKOBPEMEHHBIX IKCIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B MPOTPAMME IO
¢bu3uKe 00BETMHEHBI B OOLTUH CIIMCOK YYCHUYECKUX MPAKTUYECKUX padbot. Brinenenue
B YKa3aHHOM IepeyHe JIabOpaTOpHBIX paldOT, MPOBOAUMBIX JIJIi KOHTPOJS U OLICHKH,
OCYUIECTBJISIETCS YYaCTHUKAMU 00pa30BaTeNIbHOTO IMpoliecca UCXOAs U3 0COOEHHOCTEN
TJIAHUPOBAHMS U OCHAIIeHUs kabunera ¢usuku. [Ipu rTom obecrieunBaeTcs OBlIaIeHUE
OOy4YaloIMMUCS YMEHUSIMH TPOBOAUTH KOCBEHHBIE HW3MEPEHHs, HCCIIECIOBAHUS
3aBUCUMOCTENl  (DU3MYECKUX BEIMYMH U TOCTAaHOBKY OMNBITOB IO TPOBEPKE
MPEAJIOKEHHBIX TUITOTES.

bosibiioe BHUMaHNE yenseTcs peLeHUI0 PaCUETHBIX U KaUYEeCTBEHHBIX 3a1ay. [1pu
TOM JUIsl pacy€THBIX 3aJad IPUOPUTETOM SIBISIIOTCS 3ajaud C SBHO 3aJJaHHOU
¢buznyeckoil  MOJAENbIO, TO3BOJSIOUIME  MPUMEHATh  U3YYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOTO pas3jenia Kypca, TaKk U MHTErpUupysl 3HaHUS U3 Pa3HbIX
paznenoB. [l KaueCTBEHHBIX 3a]1ad MPUOPUTETOM SBIISIIOTCS 3aJaHUs HA OOBsICHEHUE
NpoTeKaHusi PU3NYECKUX SIBICHUM U MPOLIECCOB B OKPYXAIOUIEH KHU3HU, TpeOyromme
BbIOOpA (PU3MUECKON MOJIENH ISl CUTyallMH MIPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBumn ¢ tpedboBanusmMu OI'OC COO k MarepHalibHO-TEXHUYECKOMY
obecrnieyeHn0 ydeOHOro mpoliecca 0a30BbIM YpPOBEHb Kypca (HU3UKH Ha YpPOBHE



cpenHero o0uiero o0pa3oBaHusl TOJKEH U3ydaThCs B YCIOBUSX MPEIMETHOTO KaOMHETa
GU3MKN WM B YCIOBUSIX WHTETPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-
Hay4yHOro Hukjia. B kaOuHere (DU3MKH JOIKHO OBITH HEOOXOIMMOE JadOpaTOpHOE
o0OpyioBaHUE I BBIIIOJIHEHUS YKA3aHHBIX B Iporpamme Mo (pU3MKe yYEHUYECKHX
IPAaKTUYECKUX padOT U IEMOHCTPALIMOHHOE 000pYyI0BaHHE.

JlemoHcTpanoHHOE 000pyaoBaHrEe (HOPMUPYETCS B COOTBETCTBUU C MPHUHIIUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH U OOECHEeYMBAECT TOCTAHOBKY IEPEUHCICHHBIX B
nporpaMme 1o (U3MKE KIIOUEBBIX JEMOHCTpPALUil JJIi HCCIEIOBaHUS H3y4aeMbIX
SBJICHUH U MPOLIECCOB, SMIUPUUECKUX U (PyHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUUYECKUX
IIPUMEHECHUM.

JlabopatopHoe 00OpyAOBaHWE JJI1 YYEHHUECKHUX  MPAKTHYECKUX paldoT
dbopMupyeTcsi B BUJI€ TEMAaTHYECKIX KOMIUIEKTOB M 00ECIEYNBACTCA B pacu€Te OJHOTO
KOMIUIEKTa Ha JBYX oOydarommuxcsa. TemMaTH4ecKHe KOMIUIEKThl J1abopaTOPHOTO
o0Opy/nOBaHUsl JOJDKHBI  OBbITh IOCTPOEHBl Ha KOMILIEKCHOM  HCIIOJIb30BAHUU
aHAJIOTOBBIX U MU(PPOBBIX MPHUOOPOB, & TAKIKE KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEM
B BHJI€ LU(PPOBBIX JaOOpATOPHUH.

OCHOBHBIMU LIEJISIMU U3y4Y€HHUs PU3UKHU B 001IEM 00pa30BAHUHU ABIISIOTCS:

e (opMHpoOBaHHE UHTEpECA U CTPEMIICHUSI 00YUAIOIIMXCS K HAYYHOMY U3YUYEHHIO

OPUPOJIbI, PA3BUTUE UX MHTEIIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTABICHUN O HAYYHOM METOJE TMO3HaHUSA U (POpMHUpOBAHUE
MCCIIEIOBATENIbCKOTO OTHOIICHUS K OKPYIKAIOLITUM SIBJICHUSIM;

e (opMHpoBaHME HAYYHOI'O MHUPOBO33PEHHUSI KaK pe3yjbTaTa H3y4y€HHUs OCHOB
CTpOECHUS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHHH OOBSCHATH SBJICHHUS C HCIIOJIb30BaHUEM (PHU3HMUYCCKUX
3HAHUU U HAYYHBIX IOKA3aTEIbCTB;

e (opMmupoBaHHE TPEACTABICHUN O polu (UBHKU I Pa3BUTUS APYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJIOTUH.

JlocTmkeHne STuUX Lenedl o0ecrneuynBaeTcs pElIeHHeM CIEeIyIoIMMUX 3a1ady B

rporiecce u3yueHus Kypca GU3uKu Ha YpOBHE CpeIHEro o01ero o0pa3oBaHus:

e TMPUOOpPETEHHE CUCTEMBbl 3HAHMK 00 OOIMX (U3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOpHUSAX, BKJIIOYAass  MEXaHWKY, MOJICKYJSIpHYIO  (U3HKY,
AJIEKTPOIUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPHU3UKH;

e (opmHpoBaHHE YMEHUN NPUMEHATH TEOPETUYECKHE 3HAHUS Al OOBSICHEHUS
¢uzndecKkux SBICHUA B MPUPOAC U ISl IPUHATHS MPAKTUUECKUX PEIICHUI B
[IOBCEITHEBHOM JKU3HU;

e OCBOEHHE CIIOCOOOB PEIICHUS Pa3IMYHBIX 3a/1a4 C SIBHO 33JaHHON (PU3NUECKON
MOJIETIbIO, 33/1a4, MOAPA3YMEBAIOLINX CAMOCTOSITENILHOE CO3aHe (DU3HUECKON
MOJIETH, aJIEKBATHOM YCIOBUSM 3a/1a4H;



e TMOHMMaHHWE (UBUYECKUX OCHOB U TMPHUHIIUAIOB JCUCTBUS TEXHUYCCKUX
YCTPOWCTB M TEXHOJIOTHYECKUX IPOIECCOB, MX BIUSHUA HA OKPYXKAIOIILYIO
cpeny,

e OBJIAQJICHUE METOJAMH CaMOCTOSATEIBHOTO IUJITAHUPOBAHMUS U  IPOBEACHHUS
(GU3MUEeCKUX DKCIEPUMEHTOB, aHaldu3a U HMHTEpIpeTanuu HUHPOpMalUH,
ONpEeaEIeHHS JOCTOBEPHOCTH MOIYYEHHOTO pPe3yJIbTaTa;

e CO3J]aHME YCJIOBUU ISl Pa3BUTUS YMEHHUH MPOEKTHO-UCCIEAOBATEIHCKOM,
TBOPUYECKOU JIEATETLHOCTH.

Ha wusyuenne ¢Qusuku (0a30BBIi ypoBEeHb) Ha YPOBHE CpPEIHEro OOIIero

oOpazoBanust otBoguTcsi 136 wacos: B 10 kiacce — 68 yacoB (2 yaca B Heneno), B 11
Kiacce — 68 JyacoB (2 Jaca B HEJICINIO).



COILEPKAHUE OBYUYEHUASA
11 KIIACC

Pa3nen 4. JinekTpoAnHaMHKA

Tema 3. Macnummnoe none. Ii1eKmpomMazHUmMHAA UHOYKYUSA

[TocrosiHHBIE MarHWThl. B3anMMOAENCTBHE MNOCTOSAHHBIX MArHUTOB. MarnuTHoe
nosie. Bektop MarHuTHOW HMHAYKUMU. [IpUHIMI CyNEpIIO3UIMM MArHUTHBIX TOJIEH.
JluHnn MarHUTHOM UWHAYKUMM. KapTuHa JWMHMM MarHUTHOM MHIAYKIHMHU — TIOJIA
ITOCTOSTHHBIX MAarHUTOB.

MaruutHOoe noJie IpOBOJHUKA ¢ TOKOM. KapTuHa JTWHMI MHIYKIMU MAarHUTHOTO
[OJIsl JUIMHHOTO IIPSIMOIO IPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHUKA,
KaTyLIKU ¢ TOKOM. OnbIT Opcrena. BzaumoneicTere NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIlpaBJICHUE.

Cuna Jlopenna, €€ MOIy/b M HalpaBi€HUE. [[BUKEHHE 3apsHKEHHOW YaCTUIBI B
OJIHOPOJIHOM MarHuTHOM noJie. Pabota cuibl JIopeHua.

SIBNeHHE AIEKTPOMArHUTHOW MHIAYKIUHU. [IOTOK BEKTOpa MAarHUTHOW WHIYKIIMH.
DIIEKTPOABHKYIIAS CHJIA MHAYKIMU. 3aKOH 3JICKTPOMArHUTHOM MHAYKIUU Dapajnes.

BuxpeBoe nanekTpuyeckoe moJie. ONEKTPOABMKYIIAs CHJIAa WHAYKUUA B
IIPOBOAHUKE, IBUKYILEMCS IIOCTYNATENBHO B OJHOPOJAHOM MarHuTHOM II0JIE.

[Ipasuo Jlenua.

NHnyktuBHOCTh.  SIBIEHHME  CaMOMHAYKUMH.  OJJEKTPOABMXKYIIAs  cUja
CaMOWHIYKIIUH.

DHeprusi MAarHUTHOTO TTOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoOMCTBA UM NMPAKTHUYECKOE IPUMEHEHHUE: ITOCTOSTHHBIE MAarHUTHI,
DIEKTPOMArHuThl,  AJEKTPOABUTATENb,  YCKOPUTEIM  DJEMEHTapHbIX  YaCTHII,
WHIYKIIMOHHAS TIeYb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKIIOHEHHUE 3JIEKTPOHHOI'O MMy4YKa MATHUTHBIM MOJIEM.

JIuHUM UHIYKITUA MarHUTHOTO TOJIS.

B3aumozerictere n1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JericTBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBIIeHME AIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTh D3JIEKTPOJABWXKYILIEH CHJIbI HHAYKIMA OT CKOPOCTU HW3MEHEHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.



Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yyeHne MarHuTHOTO IOJISl KATYIIKU C TOKOM.

HccnenoBanue 1eWCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON MHIYKIIHH.

Pa3nes 5. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KONEOAHUA

Koneb6arenbnas cuctema. CBOOOIHbIE MEXaHUUECKUE Kojebanus. ['apmonnueckue
konebanus. [lepuon, yactora, ammunryaa u ¢asa xonedanuid. [Ipy>XMHHBIN MasTHUK.
MareMaTtnyeckuii MasiTHUK. YpaBHEHUE rapMOHHMUYeCKUX KosieOaHuid. IIpeBpainenue
SHEPIruM MPU TAPMOHUYECKUX KOJICOaHUSX.

KonebGarenbupiii  koHTyp. CBOOOJIHBIE JJIEKTPOMAarHUTHBIE KoOJieOaHUS B
UJCATbHOM  KOJICOATeIbHOM KOHType. AHAJIOTUS MEXAYy MEXaHUYeCKUMU U
ANEKTPOMATHUTHBIMU KoseOanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHUsI SHEPTHH B
UJIeabHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBienrie O 3aryxaroluX KojeOaHUsIX. BBIHyXJIEHHbIE MEXaHUYECKHE
KoJjebanus. Pezonanc. BeIHYX/IeHHBIE 2JIEKTPOMArHUTHbIE KOJICOaHUS.

[TepemenHslil Tok. CHHYCOUIAIBHBIA IEPEMEHHBIA TOK. MOIIHOCTh TEPEMEHHOTO
TOKa. AMIUIMTYAHOE U JCUCTBYIOIIEE 3HAYEHHUE CUJIbI TOKA M HAIIPSKCHUS.

Tpanchopmarop. IlpousBoacTBo, mepegaya uU TOTPEOJCHHUE HIEKTPUUECKOU
SHEPruu. OKOJIOTMYECKHE PHUCKUM TPU MPOU3BOACTBE dJIeKTposHepruu. KymbpTypa
HCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCEIHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U MPAKTUYECKOE MPUMEHEHUE: JJIEKTPUUECKAN 3BOHOK,
TE€HEePATOp MEPEMEHHOr0 TOKA, JINHUHU SJICKTpOonepeaay.

Jlemoncmpayuu

UccnenoBanue mapaMeTpoB KoJjeOaTeNbHOW CHUCTeMbl (MPYKUHHBIA WU
MaTeMaTUYECKUI MAsSTHHK).

Habmronenue 3aryxarommx KojieOaHUi.

UccnenoBanne CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

Habmonenue pezonanca.

CBOOOTHBIC AIEKTPOMATHUTHBIE KOJICOAHUS.

OcumimorpaMmbl  (3aBUCMMOCTHA CUJIBI TOKA W HAIpPSDKEHUST OT BPEMEHH) MJIA
AJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pezonanc mpu  mocienoBaTebHOM — COCIUHEHUHU  PE3UCTOPA,  KATYIIKHU
MHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUY IEKTponEpEaaAUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJIBIX KOJIEOAHUM rpy3a HAa HUTH OT JJIUHBI
HUTHU U MAcChl Ipy3a.



HccnenoBaHue NEpPEMEHHOrO0 TOKAa B LIEMHM M3 MOCIEAOBATENBHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbIE 80JIHbL

Mexanuveckue BOJHBI, ycioBus —pacnpoctpanenus. Ilepuon. CkopocTh
pacnpocTpaHeHuss M JJIMHA BOJIHBL. [lomepedyHble ¥ TPOJOJIBHBIE  BOJHBI.
HuTepdepenius u qudpakius MEXaHHIECKUX BOJH.

3Byk. CkopocTb 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBL. YCJIOBHUSI M3IY4YEHUS DJIIEKTPOMATrHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexrpomarautHoit BosHe. CBoOiCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaKCHHE, NPEJOMIICHUE, TMOJsipu3auus, IJUPpaxius,
unTepdepentmsa. CKOpOCTh dJIEKTPOMATHUTHBIX BOJIH.

[lkana »IeKTpPOMArHUTHBIX BOJH. [IpUMeHeHWEe »IEKTPOMArHWUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHLIMIIBI paAHOCBS3H U TeleBUACHUSA. Pagnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

Texnudyeckue yCTpOMCTBA W TMPAKTUYECKOE MPUMEHEHHE: MY3bIKAJbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas [WArHOCTHKA B TEXHWKE M MEIUIIMHE, panap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE MTONEPEUHBIX U MPOJIOJIbHBIX BOJIH.

Konebmromieecs Teo0 Kak HCTOYHUK 3BYKa.

Habutoienue otpakeHus U NpeJoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeninu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmoienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTUTYIOM W 4aCTOTON
KOoJieOaHu.

HccnenoBanne CBOWCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, MPETOMIICHUE,
noJisipu3anys, udpaxius, tHTepPepeHIms.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsMonuHEHOE  paclnpoCTpaHeHUE CBeTa B
OHOpOAHOM cpexe. JIyu cBera. ToUeUHBIM UCTOYHUK CBETA.

OTtpaxxenue cBera. 3akoHbl OTpakeHUs cBera. llocTpoeHue wn300pakeHUl B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI TpPEIOMJIEHHUS cBeTa. AOCOJIOTHBIN MOKa3areib
npenomienus. [lonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbIi yroja MOJHOrO
BHYTPEHHETO OTPaXKEHU.

Hucnepcus ceeta. CroxHbIi coctaB Oenoro cBera. LIBerT.



CoOuparomue u pacceuBaroiye JuH3bl. ToHKas nuH3a. GOKYCHOE PACCTOSIHUE U
onTHYECKass cuia TOHKOW JuH3bL IlocTpoeHue wu300pakeHHWid B coOuparomux Hu
pacceuBaromux JMH3aX. DopMysia TOHKOM JUH3BI. Y BEJIMYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITUKH.

BonnoBas ontuka. MaTepdepenuns cera. KorepeHTHbIE MCTOUHUKH. Y CIOBHS
HaOMIOACHUST MaKCUMyMOB M MHHHUMYMOB B WHTEP(EPEHIIMOHHONW KapTUHE OT JBYX
cuH(}a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakuus cseta. udpakuuonHas pemérka. YciaoBue HaOMIOJICHUS TJIaBHBIX
MaKCHUMYMOB IpHU NaJ€HU MOHOXPOMAaTUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus ceera.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOEC MPUMEHEHUE: OYKH, JIyla,
(dboToanmnapar, MPOEKIIMOHHBIN anmapar, MUKPOCKOM, TEJIECKON, BOJOKOHHAsI OITHKA,
mudpakiMOHHAs PEIIETKA, MOJISTPOUSI.

Jlemoncmpayuu

[IpsmonuHeitHOE pacnpoCTpaHEHUE, OTpakKeHUEe ¢  MPEJIOMIICHHE CBETa.
OnTuyeckue npudOpHI.

[TonHoe BHYTpeHHEE OTpakeHue. Moiesib CBETOBOA.

NccnenoBanue cBOMCTB N300payKeHU B JTMH3AX.

Mogenu MUKpOCKoTa, TEJIECKOIa.

Habnronenue natepdepeHnu crera.

Habnronenue nudpakium ceera.

Habmronenue nucnepcuu cBera.

[TonyueHnue cnekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonydenne cekTpa ¢ MOMOIILI0 TU(PPAKIIMOHHON PEIIETKH.

HaOnronenue nossipuzanuu cBeTa.

Vuenuueckuii skcnepumenm, nabopamopmsie padbomul

N3Mepenue nokazaress npeioMJIeHUs CTeKIIa.

HccnenoBanue CBOMCTB N300pakeHU B TMH3AX.

HaOmronenue aucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCHUTEIbHOCTH

I'pannubl MPUMEHUMOCTH KJIACCHYECKOW MexaHukKd. [locTymartel cnennanbHOM
TEOPUU OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJS CKOPOCTH CBETA B BAKYYyME,
MIPUHLININ OTHOCUTEIbHOCTA DUHIITEHHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU W COKpallCHHE
JUTUHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBsi3p Macchl C DHEPIUEN M HMITYJIbCOM PEISITUBUCTCKOW YaCTULbI. DHEPTHs
MOKOSI.



Pasznen 7. KBanToBas ¢pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBsizu 3Hepruu (POTOHA C €ro YaCTOTOM. DHEprus u
UMITYJIBC (DOTOHA.

OtkpeiTiie u uccienoBanue Goroddpdexra. Onbitel A. I'. CroneroBa. 3aKoHBI
dotorddekra. VYpaBHenue DOiHmTeitHa 11 ¢dortodddekra. «KpachHas rpanHunan
doTtorpdexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHYECKOE ICUCTBUE CBETA.

TexHuueckue yCTpoOWCTBA U MPaKTUYECKOE TNPUMEHEHHE: (POTOIIEMEHT,
(dboTonaTuMK, coHEUHasi ObaTapesi, CBETOIUO.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHeMIHEro GpoToaddekra.

CBeToaunosn.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopma mo paccesHUIO o -YacCTHIL.
[Inanerapuas monens atoma. [loctynatel bopa. M3nydenue u mornomieHne GoTOHOB
IIPU MIEPEXOAE aToOMa C OJHOTO YPOBHS SHEpPruu Ha Apyroul. Buasl cnektpoB. CrekTp
YPOBHEM SHEPrUU aTOMa BOJIOPOAA.

BonHoBeie cBoucTtBa yactuin. Bosubl ne bpoiis. KopnyckynsipHO-BOJIHOBOM
Iy aJIN3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckre ycTpoMCTBa M MPAKTUYECKOE NMPHUMEHEHUE: CIEKTPAJIbHbBIA aHAJU3
(cekTpockor), Ja3ep, KBAaHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pesepdopra.

Onpenenenue IJIMHBI BOJIHBI JIa3zepa.

HaOmronenue muHeHYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopusvie pabomul

Ha6nronenue nmuuaeityaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCHEPUMEHTBI, JOKAa3bIBAKOIINE CIOKHOCTh CTpOoeHHs sapa. OTKpbITHE
pagnoaktTuBHOCTH. OmbiThel Pesepdopma mo ompeneneHuto coctaBa pagroaKTUBHOTO
nsznydenns. CBoicTBa anb(a-, 6eTa-, raMmma-usiydeHus. BiusiHue pagnoakTHBHOCTH Ha
KUBbIC OPTAHU3MBL.



OTkpbiTHe mpoTOHA H HeWTpoHa. Hykmonnas moxaens siapa [eiizenOepra—
NBanenko. 3apsna sapa. MaccoBoe uncio sjapa. M30Tormsbl.

Anbda-pacnaa. DIEKTPOHHBIA U MO3UTPOHHBINA OeTa-pacman. ['amma-uznydeHue.
3aKOH paguOaKTUBHOIO pacnaja.

DOHeprus CBA3M HYKJIOHOB B sipe. SnepHeie cuibl. JledekT macchl sipa.

Anepusbie peakuuu. [lenenue u cuHTE3 A1€p.

SAnepubiit peaktop. TepmosinepHblil cuHTe3. [IpoOaemMbl U MEpCIEKTUBEI SAEPHON
DHEPIreTUKHU. DKOJIOTUYECKHE ACIIEKTHI IAEPHONU SHEPTETUKH.

OneMeHTapHble YacTULBl. OTKPBITHE IO3UTPOHA.

MeToap1 HaOJIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHUL.

@yH/1aMEeHTaJIbHbIE B3aUMOJEHCTBUS. EMUHCTBO (pu3HUeCcKOl KapTUHBI MUpA.

TexHuyeckue ycTpoWCTBA M IPAKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa
BunscoHa, siaepHslil peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopivie pabomul

HccnenoBanue TpeKOB YacTUll (110 TOTOBBIM (oTOrpadusim).

Pa3zpnes 8. DiieMeHTBI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BUTHS acCTPOHOMMH. [IpuKiIamHOE M MHPOBO33PEHUYECKOE 3HAUYECHUE
ACTPOHOMMH.

Bun 3Bépnoro Heba. CosBe3mmsi, spKue 3BE3AbI, IUTAHETBI, HX BHINMOC
JIBUKECHHUE.

ConHeuHas cucrema.

Counnne. ConHeuHast akTUBHOCTb. McTounuk sHeprun ConHua u 3B€31. 3BE3IbI, UX
OCHOBHBIE XapaKTEPUCTUKU. J[MarpaMma «CIeKTPaAJIbHBINA KJIaCC — CBETUMOCTBY. 3BE3/bI
[JIABHOM TIOCJIEIOBATENbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» I 3BE3]
[JIABHOM  TIOCJIEOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE34. (CoOBpEMEHHbBIE
MIPEACTABIICHHS O MPOUCXO0KICHUH U 3BOMOUNH CONHIA U 3BE3MT. DTambl )KU3HU 3BE3.

Muieunsiii [lyte — nama [Manaktuka. Ilosmoxenwe u nBuxenne ConHua B
l'anaktuke. Tunel ranaktuk. Pagmoranaktvku m kBasapel. UEpHBIE IBIPHI B sAlIpax
rajakTUK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa0O0ma. PazOeranue rajaakTHK.
Teopus bonbioro B3peiBa. PeMkTOBOE M3IydYeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepewménupie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabnrooenus

HaGntoneHuss HEBOOPYKEHHBIM TJIA30M C  HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUIOKEHUH ISl OTIPEEICHUS MOJI0KEHUSI HEOECHBIX O0OBEKTOB HA KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3A1s1 CEeBEPHOro MOMyLIapHsi U SIPKUE 3BE3/BI.



Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O06o01maruiee NOBTOpeHUE

Ponp ¢hus3mku u acCTpOHOMHUHM B SKOHOMHYECKOU, TEXHOJIOTHYECKOU, COITUATLHON 1
ATUYECKON cdepax NesATENbHOCTH YEIOBEKA, POJIb U MECTO (DPU3MKU U aCTPOHOMHHU B
COBPEMEHHOM Hay4yHOW KapTHHE MHpa, pojb (PU3MUECKOM Teopuu B (HOPMHUPOBAHUU
npecTaBiICHU O (PU3MUECKON KapTHHE MHpa, MECTO (PU3NYECKOW KapTUHBI MHpa B
o01IeM psiIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca pusuku 6a3oBoro ypoBHs B 11 kitacce ocyIiecTBIseTCs C y4ETOM
COJIEpKaTENbHBIX MEXIIPEAMETHBIX CBSI3€H ¢ KypcaMu MAaTeMaTUKU, OMOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meowxcnpeomemnvie nowsmusi, CBSI3aHHBIE C HM3YYEHHMEM METOJOB HAyYHOIO
NO3HAHUS: SIBJICHUE, HAYYHBIH (DaKT, runoresa, pu3nyeckas BEIMYHHA, 3aKOH, TEOPHS,
Ha0JII0/IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: penieHUEe CUCTEMBbI YpaBHEHUN, TPUTOHOMETPUYECKHE (PYHKIHUU:
CUHYC, KOCHHYC, TAaHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOKIECTBO,
BEKTOPbl U KX IIPOCKIHM HA OCH KOOPJMHAT, CII0)KEHUE BEKTOPOB, INPOU3BOIHBIC
AJIEMEHTApHbIX (PYHKLIMHA, TPU3HAKU TOJ00US TPEYrOJIbHUKOB, OMpPEIEICHHUE MIIOAaAN
I0CKuX Guryp u oobEéma Ted.

buonocus: snexTpudeckue ABICHUS B )KUBOM MPUPOJIE, KOJIEOATENbHbBIE JBUKEHUS
B JKMBOM IIPUPOJE, ONTUYECKUE SIBJIICHUS B JKUBOM IPUPOJE, NECUCTBUE paguallid HA
’KUBBIE OPTAHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIEKTPAJIbHBIN aHaIH3.

l'eocpagusa: MarHUTHBIE TOJIOCA 3€MJIM, 3aJIEKU MarHUTHBIX pyl, (poTrochEMka
36MHOM NTOBEPXHOCTH, MPEICKA3ZAHUE 3EMIIETPSICEHU.

Texnonoeus: JWMHAM  DJIEKTpOIlepenady, TEHEpaTop  IMEPEMEHHOIO0  TOKa,
ANEKTPOABUTATEIb, HHAYKI[MOHHAS 11€4b, paaap, paIuoIpUEMHHUK, TEJIEBU30D, AaHTCHHA,
tenepon, CBY-mieub, NpPOEKIIMOHHBIM arfmapar, BOJOKOHHAs ONTHKA, COJIHECYHAs
OaTapes.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHHA [IPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune yueOHOro mnpeaMera «@Du3znka» Ha YpPOBHE CpeAHEro oOIIero
obpazoBaHus (0a30BbIi YpOBEHb) JOJDKHO OOECHEUYUTh JOCTIKEHHE CIICIYIOIINX
JUYHOCTHBIX, METAIIPEIMETHBIX M MPEAMETHBIX 00pPa30BaTEIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUs YyuyeOHoro mnpeamera «Duszuka» TOIKHBI
OoTpaxxaTb ~ TOTOBHOCTh M  CIIOCOOHOCTh  OOYYalOIIUXCS  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHONW BHYTpPEHHEH TMO3UIIMEH JIMYHOCTH, CHUCTEMOM  IEHHOCTHBIX
OpUEHTAIUH, MTO3UTUBHBIX BHYTPEHHUX yOeXKICHUH, COOTBETCTBYIOIINX
TPAIUIIUOHHBIM IIECHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE KM3HEHHOTO OMbITA
U ONbITa JIEITEJIBHOCTM B TPOLECCE peaiu3allid OCHOBHBIX HalpaBJICHUU
BOCIIUTATEIbHOMN ACSTEIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMU OOYYAIOUIErocsl KaKk aKTUBHOTO WU
OTBETCTBEHHOTO WJIEHA POCCUIMCKOTO OOIIECTBA;

OPUHATHE  TPAJULMOHHBIX 00IIEeYeTOBEYECKUX I'YMaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO JIESTEIBHOCTh B HHTEpPECAX TIPaXKIaHCKOTO
o011eCcTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aluy;

YMEHUE B3aHMOJICMCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUU C UX
GYHKIMUSIMU ¥ HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOMN TPaKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

LIECHHOCTHOE€ OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSIM
POCCHUICKUX YUEHBIX B 00J1aCTH PU3HUKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CUTYallUI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
NEATEIIbHOCTU YYEHOIO;

OCO3HaHME JINYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO OYyIIIEro;

4) 3¢TeTHYECKOT0 BOCTIMTAHHSA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIKOYAs ACTETUKY HAy4HOTO TBOPUYECTBA,
npucymero pu3n4eckon Hayke;

5) TpyA0BOT0 BOCIIUTAHUSI:



MHTEPEC K pas3auuHbIM chepam mpodeccrnoHaNbHON AeSITeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DM3MKOM M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOp Oymyrien
npodeccuu 1 peann30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TUIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHIO M CaMOOOpa3oBaHUIO B 00JIACTH
(U3HUKYN Ha MPOTSKEHUH BCEW KU3HU;

6) IK0JI0rHYecKOro BOCTIMTAHUS:

C(OPMHUPOBAHHOCTb ~ HKOJIOTMYECKOM  KyJNbTypbl, —OCO3HaHHE IJI00AJIBHOTO
XapakTepa 3KOJOTHYECKHUX IpodiieM;

IUIAHUPOBAaHUE W OCYLIECTBJICHHUE JIEUCTBUI B OKpPYXKAIOLIEH Cpele Ha OCHOBE
3HaHUA LIeJIEW YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA;

pacIIMpEeHne ONbITA AEATEIBHOCTH JKOJOTWYECKON HANpPABIEHHOCTH HA OCHOBE
MMEIOIINXCS 3HAHUM 10 (PU3UKE;

7) IEeHHOCTH HAYYHOTO MO3HAHMA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (GU3HUUECKON HAYKH;

OCO3HAaHHME LEHHOCTU HAYYHOM JIEATENBHOCTH, TOTOBHOCTh B MPOLECCE U3YUYEHUS
(GU3MKA  OCYHIECTBJISATh  MPOEKTHYHD M HCCIEAOBATENIbCKYIO  JI€ATEIbHOCTh
VHJMABUAYAJIBHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHUSA
ba3oBble Jilornueckue JaeiicTBUA:
CaMOCTOSITENIbHO (POPMYIMPOBATh U AKTyaIM3UPOBATH MPOOJIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;
ONpPENENATh LEMU JCATEIBHOCTH, 3a/JaBaTh NapaMeTpbl W KPUTEPUH HX
JIOCTHIKCHMUS;
BBISIBJISITh 3aKOHOMEPHOCTH U TMPOTHUBOPEUHS B PAacCMATPUBAEMBIX (DU3NUECKHUX
SIBJICHUSX
pazpabaThiBaTh IUIaH pEHIEHUS NPoOJeMbl C YYETOM aHaiau3a HWMEIONUXCS
MAaTEPUAIIbHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JESATEIBHOCTb, OLICHMBATh COOTBETCTBUE PE3YJbTAaTOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIEACTBUHN AEATCIBHOCTH;
KOOPJMHUPOBATH W BHITIOJNHATH PabOTy B YCIOBHUSAX pPEajbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TIPHU PEIICHUH )KM3HEHHBIX MTPOOJIEM.
ba3oBble ncciaenoBarejbCKue 1eMCTBHUSA.
BJIaJICTh HAy4YHOM TEPMHUHOJOTHEN, KIIOYEBbIMU MOHATUSIMU W METOJIAMU
buznueckoil HayKu;



BIIQJICTh HABBIKAMH YYEOHO-HCCIIEAOBATEIbCKON M TPOSKTHOW MEATeTLHOCTH B
o0nact (U3MKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIBHOMY MOHCKY
METOJIOB pelieHusT 3amad (PU3NYECKOr0 COACP)KaHUSA, MPUMEHEHHUIO Pa3IUIHBIX
METOJIOB ITO3HAHUS;

BIAQIETh BUJAAMH JCSATCILHOCTH TIO TIONYYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIpPETAINH, TPEOOPA30BAHUIO W MMPUMEHECHUIO B PA3JIMYHBIX YICOHBIX CHUTYaIHsIX,
B TOM YHCJIE TIPHU CO3JaHUH YU€OHBIX POEKTOB B 001aCTH (DU3UKH;

BBISIBJISITH IPUYMHHO-CIICJICTBEHHBIC CBS3H U aKTYaIHM3UPOBATh 33]1a9y, BBIIBUTATh
THIOTE3Y €€ pelieHusI, HAXOIUTh apTyMEHTHI ISl TOKa3aTeIbCTBAa CBOMX YTBEPKIICHUH,
3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,;

aHAJIM3UPOBATh TIOJYUYCHHBIC B XOJI¢ PEIICHHS 3aa4d pPe3yIbTaThl, KPUTUUECKH
OIICHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTb #  (GOpPMYIHpPOBAaTh COOCTBEHHBIE 3ajlaud B  00Opa3oBaTEIbHOU
JeSTEILHOCTH, B TOM YHCIIC TIPU U3YYCHUH (PU3UKHU;

JaBaTh OIICHKY HOBBIM CHUTYAITUsM, OTICHUBATH MTPUOOPETEHHBINA OIIBIT;

yMETh TIEPCHOCHTHh 3HAHUS TI0 (QU3MKE B  TPAKTHIECKYI0  00JacTh
KU3HEICATCITLHOCTH;

yYMETh UHTETPUPOBATH 3HAHUSA U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIJIBUTATh HOBBIC UJCH, NIPEJIaraTh OpUrHHAIBHBIC TOAXObl U PEIICHUS,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOMTYCKAIOIINE aIbTEPHATUBHBIC PEIICHUSI.

PabGora ¢ unpopmaumeii:

BJIQJICTh HAaBBIKAMHU TMOJy4YeHUs: HHPoOpMamu (HUINIECKOTO COJACPKaHUS U3
HMCTOYHUKOB PAa3HBIX THUIOB, CAMOCTOSITEIBHO OCYIIECTBIATh TOWCK, aHAaJU3,
CUCTEMATH3AIMI0 M HHTEpIpeTauio WHGOPMAIMK Pa3IMYHBIX BUIOB U (hopm
MIPEICTABIICHHS;

OIICHWBATh JOCTOBEPHOCTHh HH(POPMAITUH;

MCIIOJIh30BaTh CPe/ICTBA MHGOPMAIIMOHHBIX 1 KOMMYHHKAIIMOHHBIX TEXHOJIOTHH B
pEIICHNN KOTHUTHUBHBIX, KOMMYHHMKATUBHBIX ¥ OpPraHM3allMOHHBIX 3aJad ¢
cobmoeHueM TpeOOBaHWN  APrOHOMHUKH, TEXHUKHM OE€30MaCHOCTH, TUTUECHBI,
pecypcocOepeKeHus, TMPaBOBbIX M OTUYECKHX HOPM, HOPM HWH(GOPMAIMOHHON
0e30I1aCHOCTH;

CO371aBaTh TEKCThI (PU3UYECKOTO COAEPIKAHMS B PA3IUYHBIX (PopmMaTax ¢ yd&Tom
Ha3HauYeHUsT WHGOPMAIIMK W II€JIEBOM ayIUTOPHH, BBIOWpas ONTHUMAIBHYIO (GopMy
MIPEICTABJICHHS ¥ BU3YaTH3allUH.

KoMmyHMKaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe NeCTBHSA:
OCYIIECTBISATH OOIICHUE HA YpOKax (PU3UKH U BO BHEYPOUHOU JESTEINBHOCTH;
pacrno3HaBaTh NPEANOCHUIKA KOH(QIUKTHBIX CUTYallMil U CMATr4aTh KOH(IUKTHI,
pPa3BEPHYTO M JIOTMYHO M3Jararb CBOIO TOYKY 3pPEHHsI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;



MOHMMAaTh W UCHOJB30BaTh MPEHMYIIECTBA KOMAHIHOW W WHIUBUIYaJIbHON
paboThI;

BHIOMPAaTh TEMAaTUKy W METOABI COBMECTHBIX JIEHCTBHIA C Y4E€TOM OOIIHMX
MHTEPECOB U BOZMOYKHOCTEW KaXKJOT0 WieHa KOJUICKTHBA;

PUHUMATh LIEJI COBMECTHOM JICATEIILHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBATH
NEUCTBHA 1O €€ NOCTIDKCHHIO: COCTAaBIITh IUIAH JICHCTBHUIL, pacrpenensiTb pOJH C
y4€TOM MHEHHI YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOU PabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIJA M KaXKIOrO YYaCTHHKA KOMAaHIbl B OOIIHIA
pe3ynbTar no pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE MPOEKTHI, OICHMBATh WJEH C TO3HWIHUU  HOBHU3HBI,
OPUTUHAIEHOCTH, MPAKTHYECKOW 3HAYMMOCTH;

OCYIIECTBIISATH MMO3UTHBHOE CTPATETHUYECKOE TIOBEJCHUE B PA3IMYHBIX CUTYaIUSX,
IPOSIBJISITH TBOPUYECTBO U BOOOpakeHUE, OBITh HHULIMATHBHBIM.

PeryiasiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IO3HABATENbHYIO JEATENbHOCTh B 00JACTH
(GU3UKHN 1 aCTPOHOMUH, BBISBIIATH IPOOJIEMBI, CTABUTh U OPMYIUPOBATH COOCTBEHHBIE
3a/1a4y;

CaMOCTOSITEJIBHO COCTABJIAThH IIJIaH PELICHHS PAaCUETHBIX M KAYECTBEHHBIX 3a7adY,
IUIAaH  BBINIOJTHEHUSI TMPAKTUYeCKOW padoThl C y4E€TOM MMEIOIIUXCS  PECypcoB,
COOCTBEHHBIX BO3MOXKHOCTEH U MIPEATIOYTCHUI;

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuIMpsATh paMKH Y4E€OHOTO MpeAMeTa Ha OCHOBE JIMYHBIX MPEIIIOYTCHHI;

JienaTb ~ OCO3HAaHHBIM  BBIOOP, AapryMeHTUpOBaThb €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 34 PEILIECHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO APYIULMKU B 00JacTH (HU3UKH,
MTOCTOSTHHO TIOBBIIIATh CBOM 00Pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JaBaThb OLIEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEISM;

BJIaJIETh HaBBbIKAMH IO3HABATEIbHOW PEQPIIEKCUM KaK OCO3HAHUS COBEPILAEMBIX
JNEUCTBUM U MBICIIUTENIBHBIX MIPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHUM;

UCIIONIb30BaTh MPUEMBI pedIeKCUU Ui OLEHKH CHUTyallid, BbIOOpa BEPHOTO
peleHns;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PEILECHHUS 10 UX CHUKEHMUIO;

IIPUHUMATh MOTHUBbl W aApPryMEHTHl JIPYIMX IIPU aHAIU3E Pe3yJIbTaTOB
NEATEIbHOCTH;

MPUHUMATD Ce0sl, MOHMUMAsi CBOM HEJOCTAaTKU M IOCTOMHCTBA;



MpUHUMATh MOTHBBI M apTryMEHTBhl JPYrUX TP aHaJIu3e pPe3yIbTaToB
NEeSTEHHOCTH;

MIPU3HABATh CBOE MPABO U MPABO IPYTUX HA OMIMOKH.

B mporecce AOCTMXEHHS JTUYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IMPOTPAMMEBI TIO
dbu3uke I ypOBHS  CpeIHEro  ob0miero oOpa3oBaHusi Yy  OOydYarouIuxcs
COBEPIIICHCTBYETCS AYMOITMOHAIBHBIN WHTEJICKT, TIPEATIOIaTr AFOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HAHUs, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMATh CBOE 3IMOIMOHAIBHOE
COCTOSIHHE, BHJICTh HAMPABICHUS Pa3BUTHsI COOCTBEHHOW AMOIIMOHAIBHOM Cephl, ObITH
yYBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKJIIOYAIOMIETO CAaMOKOHTPOJb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTH 3a CBOE TTOBEACHHE, CIIOCOOHOCTD aalTHPOBATHCS K AMOITMOHATEHBIM
M3MEHEHUSIM U TIPOSBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMU, BKJIIOYAIOUIEH CTPEMJICHHE K JOCTHKEHHUIO IENd U
yCHexy, OINTHMH3M, HWHUIMATUBHOCTh, YMCHHE JIEHCTBOBATh WCXONIS W3 CBOMX
BO3MOKHOCTEH;

OMITIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh ITOHUMATh SMOIMOHAIBHOE COCTOSHUE
JIPYTUX, YYUTHIBATH €r0 MPU OCYIIECTBICHUU OOIIEHUS, CIOCOOHOCTh K COYYBCTBHUIO U
COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKIIIOUAOIINX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHUS C
JIPYTUMU JTFOABMU, 3200 TUTHCSI, POSIBIIATH HHTEPEC U pa3perniaTh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K konny obyuenuss B 11 kiiacce mpeameTHble pe3ylbTaThl Ha 0a30BOM YpOBHE
JOJKHBI OTPaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh HA MPUMEPAX poJib U MeCcTO (GU3UKUM B (OpMUPOBAHUU
COBPEMEHHOW HAay4yHOW KapTUHbl MHUpPaA, B pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOM JEATEIBHOCTH JIOJAEH, LEJIOCTHOCTh W EIUHCTBO
(bU3UYECKON KapTHUHBI MUPA;

YUUTBHIBaTh IPAHULIBI TPUMEHEHUS U3YUYEHHBIX (PU3NYECKUX MOJIEIEH: TOUCUHBIN
ANEKTPUUECKUH 3apsijl, Jy4 CBETa, TOYCUHbI UCTOYHUK CBETA, SAEpPHAsi MOJEIb aTOMa,
HYKJIOHHAsi MOJI€JIb aTOMHOTIO sJipa MpU PEIICHUH (PU3NYECKUX 3a]1ay;

pacrno3HaBaTh (pu3MuUecKue SBIEHUS (MIPOLECChI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB JJIEKTPOJAMHAMUKH W KBAHTOBOM (DM3MKH: 3JIEKTpUYECKas MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHYECKOE, MATrHUTHOE JCHCTBHUS TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJIEKTPOMarHUTHasE UHAYKIHS, JEHCTBUE MAarHUTHOTO MOJI HA MPOBOJHUK C
TOKOM W  JBWXKYLIUMHCA 3apsl, DJIEKTPOMArHUTHbIE KOJEOAHHSI U BOJIHBI,
NPSIMOJIMHEMHOE pacpOCTpaHEHUE CBETA, OTPAKEHUE, MpeIoMIIeHIE, HHTep(epeH s,
IUGpPaKkIUs W TMOJSIpU3alus CBeTa, AUCIEpPCHs cBeTa, (HOTodneKTpuueckui 3ddext



(dpoTtoaddexT), cBeTOBOE MaBICHHWE, BO3ZHMKHOBEHHE JIMHEWYATOTO CIIEKTpPAa aTroma
BOJIOPO/JIa, €CTECTBEHHAS U UCKYCCTBEHHAs PaJUOaKTUBHOCTb;

ONUCHIBATh M3YYEHHBIE CBOMCTBAa BEMIECTBA (DJICKTPUYECKHUE, MAarHUTHBIE,
ONTUYECKHE, IECKTPUUYECKYIO MPOBOJUMOCTh PA3NMUYHBIX CPEA) U AIEKTPOMATHUTHBIC
ABJICHUSI (TIPOLECCHI), UCTIONB3Ys (U3UUECKUE BETUUMHBI: DJIEKTPUUECKUN 3apsij, cujia
TOKa, JJEKTPUYECKOE HANPSIKEHUE, JJIEKTPUUYECKOE COMNPOTHUBIICHHE, Pa3HOCTh
MOTEHIIUAJIOB, 3JEKTPOABIKYIIAs CHUJia, padoTa TOKA, MHIYKIMS MarHUTHOTO TOJIf,
cuna Ammnepa, cuia JlopeHia, ”HAYKTUBHOCTh KATYIIKH, SHEPTUS DJIEKTPUUYECKOTO U
MarHUTHOTO TOJIEH, IEPUOJ] U YacToTa KoueOaHuil B KoyieOaTeaIbHOM KOHTYpE, 3aps]l U
CWJa TOKa B TPOIECCEe TapMOHMYECKUX AJIEKTPOMATHUTHBIX KojeOaHuii, (HhoKycHoe
paccTOsiHME W OINTHYeCKas cujla JIMH3bI, NpPU OMUCAHUM MPABUIBHO TPAKTOBATh
(bU3MYECKUl CMBICH HUCTIOIB3YEMbIX BEJIMUMH, UX 0003HAUYCHUS U €IUHUIIBI, YKA3hIBATh
(GhopMyJIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEJIMUUHY C IPYTUMHU BEIMYMHAMU;

OMKCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBIICHUS W MPOIECCHI, UCMONIBb3Ys (pr3nyeckue
BEJIMUUHBI: CKOPOCTb SJEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI M YacTOTa CBETa,
SHEPrusi U UMITYJIbC (OTOHA, NIEPUO/ MOTypaciaaa, YHEPTUs CBSI3M aTOMHBIX sJiep, MPU
OMMUCAaHUU TPABWIBHO TPAKTOBATh (PUBMUECKUUA CMBICI HCIOJIB3YEMbBIX BEJIMYUH, UX
0003HauEHUS W €AUHUIIBI, YKAa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE JTAHHYIO (PU3HUECKYIO
BEJIMYUHY C JPYTUMU BEJIUYMHAMHU, BBIYUCIIATH 3HaUeHUE (DU3UUECKON BEIIMYNHBI,

aHaIM3UpoOBaTh (UBUYECKHE TMPOIECChl W SBJICHUS, HCHOJB3Ys (U3UUYECKUE
3aKOHbI M TPUHIUIBL 3akoH Owma, 3aKOHBI IMOCIEI0BATEILHOIO M MapaJieIbHOIO
COCMHEHUs IMPOBOJHMKOB, 3aKOH Jlkoyns—JIeHa, 3akoH 3JIEKTPOMArHUTHOM
WHIYKIWU, 3aKOH NPSMOJIMHEWHOIO paclpOCTPAaHEHUSI CBETA, 3aKOHbl OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEHUE DiHIITeHHA 17151 (hoTodPdeKrTa, 3aK0H
COXpAaHEHHMS DHEPTrUU, 3aKOH COXpAHEHUS UMIIYJbCa, 3aKOH  COXpaHEHUs
ANEKTPUYECKOTO 3aps/ia, 3aKOH COXPAHEHUSI MAacCOBOrO YMCa, MOCTynaTel bopa, 3akoH
PaAMOAKTUBHOTO paciajia, Ipyu 3TOM Pa3IndaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €TO
MaTEeMaTU4YeCKOe BBIPAKCHUE U YCIIOBUS (TPaHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OTPENICNIATh HAMpPaBJICHUE BEKTOpPAa MHAYKIIMM MArHUTHOTO MOJs MPOBOJHHUKA C
TOKOM, CWJIbI AMniepa u cuiibl JIopeHna;

CTPOUTh W OIKCHIBATh M300pa)kK€HUE, CO37aBaeMOE€ TUIOCKUM 3€pKajioM, TOHKOM
JIMH3011;

BBITIOJHATH KCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (DU3UYECKUX SBJICHUN M MIPOIIECCOB
C WCIOJIb30BAaHMEM TMPSIMBIX U KOCBEHHBIX W3MEPEHHUU: MpU ITOM (POPMYJIUPOBATH
npobiemy/3afady M TUIOTE3Y Yy4eOHOTO OHKCIEPUMEHTa, coOupaTh YCTAHOBKY U3
MPEIOKEHHOTO 000PYyI0BaHMUS, POBOUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIIECTBJISTh MPSMBIE U KOCBEHHBIC H3MEPEHUST (PU3NYECKUX BEINYUH, TIPU ITOM
BBIOMPATh ONTUMAJBHBIA CIOCO0 WM3MEPEHHS W HWCIOJIh30BaTh HM3BECTHHIE METOMbBI
OLICHKH ITOTPEMIHOCTEN U3MEPEHU;



MCCIIEIOBaTh 3aBUCHUMOCTH (PU3UYECKMX BEJIUYUH C HCIOJIb30BAHUEM MPSIMBIX
U3MEpPEHUIl: TpHU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YJIbTATHI
MOJIyY€HHOW 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUE TAOMUI] U rpaduKoB, AEIaTh
BBIBOJIBI IO pe3yJIbTaTaM UCCIIeI0BaHMUS;

coOmo/laTh TpaBuia OE€30MacHOr0 TpyAa MpU TPOBEIECHUU HCCIIEJIOBAHUNA B
pamMKax y4eOHOro O3KCIepUMEHTa, Y4YeOHO-HCCIIEOBATEICKOM W  MPOEKTHOMN
JESTENIbHOCTH C HCIOJIb30BAaHUEM H3MEPUTEIBbHBIX YCTPOMCTB U J1a0OpaTOPHOTO
000opy10BaHUS;

pemaTh pacy€THbIC 3aJlayd C SBHO 3aJIaHHOM (PU3MYECKOW MOJEIbIO, UCIONb3Ys
¢bu3nYecKkue 3aKOHBl U TMPHUHIMIIBI, HA OCHOBE aHalM3a YCIOBHUS 3a/1aud BBHIOUPATH
(U3UYECKYI0 MOJENb, BBIIEIATh (PU3MUECKHE BETUYMHBI U (HOPMYJIbI, HEOOXOIUMBIE
ISl €€ pelieHus, IPOBOJUTh PAcU€Thl U OLIEHUBATh PEAIbHOCTh NMOJIYYEHHOTO 3HAUEHUS
(bu3NYECKOIl BETNYHHBI;

pelmarh KayeCTBEHHBIE 3aJauyM: BBICTPAUBATH JIOTUYECKH HEMPOTHUBOPEUHUBYIO
LEMOYKY PACCYXIAEHUH C ONOpOd HAa M3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buznyeckue sBJICHUS;

HCIIOJIb30BaTh IMpPHU PELICHWH Y4YeOHBIX 3a7a4 COBPEMEHHbIE MH(OPMAIMOHHbIE
TEXHOJOTUU [JI TIOMCKA, CTPYKTYPUPOBAHHUS, HHTEPHPETALMU U MPEACTABICHUS
y4eOHOW ¥ Hay4YHO-TIOMYJSpHOW HWH(OpMAIMK, TMOJYyYEHHOW W3  Pa3IUYHBIX
MCTOYHHUKOB, KPUTUUECKU aHAIM3UPOBATh MOJYy4aeMYI0 HH(pOpMaLuIo;

OOBSICHATh MPUHITUIIBI JEHCTBUSI MAIIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHS UX O€30MaCHOTO MCITIOIb30BAHUS B TIOBCEAHEBHON KU3HU;

NPUBOJUTH TPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B 00BICHEHUE MPOIIECCOB OKPYXKAIOIIEr0 MUPA, B pa3BUTHE TEXHUKHU U
TEXHOJIOTHH;

MCIIOJIb30BaTh TEOPETUYECKUE 3HAHUA MO (PU3MKE B MOBCEAHEBHOM >KWU3HMU IS
obOecrieueHrss 0€30MACHOCTH TPU OOpaIieHuu C MNpuOOpaMUd U TEXHUUYECKUMHU
yCTpOMCTBaMH, HJisi COXpPAHEHHsI 3/I0pPOBbS U COOJIIOACHUS HOPM HKOJIOTMYECKOTO
TOBEJICHUS B OKPYKAKOIIEN CpelIE;

paboTaTh B IPyMIE C BHIMOIHEHUEM PA3IUYHBIX COLIMAIIBHBIX POJIEH, IIIAHUPOBATh
paboTy Trpynmbl, palMOHAIBLHO pACHpEAeNaTh OOSI3aHHOCTH M IUJIAHUPOBATh
NEATEIbHOCTh B HECTAHJIAPTHBIX CUTYAIUSX, aJIcKBaTHO OLICHUBATh BKJIAJ KaXXI0rO U3
YYaCTHUKOB TPYMIIbI B pELICHHE pacCMaTpUBAEMO IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

11 KIIACC

Ne = HammeHOBaHHe Pa3IesiOB M TEM KosmyecTBo yacos
JaekTpoHHbIe (HU(pPOBHIE)
/i NMpOrpamMmsl Kourpoubnbie IIpakTHyeckue
Bcero o0pa3oBaTejbHbIe pecypchl
padoTshI padoThI
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnmoreka [JOK
' VHTYKIHS https://m.edso00.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHu4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnunoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHu4ecKHe U JIEKTPOMarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro nio pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIbHOCTH

31 OCHOBHI CTIEITUATBHON TEOPUHU 4 1 bubnuoteka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnmuorexa [JOK
4.1
DIEMEHTHT KBAHTOBOH OMTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexka [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

4.3 ATOoMHOE PO

Hroro no pazgeny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3UKH 7 E;ISSH;I;T:(;;i)cL)IrOu}; £41097¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOILIEE IOBTOPEHUE

6.1 O6o0maro1iee TOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41097¢
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE
11 KIIACC

Ne Tewa ypoka KosmyecTBo yacos Jara DJIeKTPOHHbIE HH(POBLIE
n/n Bcero Konrpoabnbsie  IIpakTuueckume  M3y4YeHHsi  00pa3oBaTe/IbHbIE pecypchbl
padoThI padoTshI

ITocTOsITHHBIE MArHUTHI U UX

B3auMmoielictBue. MaruutHoe noiie. Bekrop 1 bubnnoreka HOK

MarHUTHOW UHAYKUWH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778

WHIYKIIUU

MarnuTtHo€ 1noJje NpOBOJHUKA C TOKOM.

OnbiT OpcTena. Bzaumoericteue 1 Bubmorexa ITOK
https://m.edsoo.ru/ff0c98fe

MIPOBOJIHUKOB C TOKOM

JlaboparopHas pabota «3yuenue 1 1 bubnuorexa [JOK

MarHUTHOTO TOJIsL KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe

JlelicTBME MArHUTHOTO TOJIS1 HA POBOJHUK C

tokoM. Cuita Amriepa. JlabopartopHas 1 1 bubnuorexa [JOK

pabora «MccnenoBanue aecTBus https://m.edsoo.ru/ff0c9acO

MOCTOSIHHOTO MarHuTa Ha PaMKy C TOKOM»

JlelicTBME€ MAarHUTHOTO TIOJIS HA

JIBIDKYIIYIOCS 3apsiKeHHY0 yactuily. Cuiia 1 bubmmorexa [JOK
https://m.edsoo.ru/ff0c9df4

Jlopenna. Pabora cusl Jlopenuna

DneKkTpoMarHuTHas UHAYKIus. [loTok

BEKTOpa MarHuTHOW nHAyKmu. IJ1C 1

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM

nHaykuu Papanes

JlaGopatopHas pabota «/ccnenoBanue 1 1 bubnuoreka [IOK

SIBJIEHUS DJIEKTPOMArHUTHON MHTYKLIUW https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTB. SIBJI€HNE CAMOMHTYKIUY. 1 bubnnorexka [JOK



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
https://m.edsoo.ru/ff0ca150

O/1C caMmOMHIyKIIMU. DHEPrUsi MAarHUTHOTO
HOJIS KaTYIIKU C TOKOM. DJIeKTPOMAarHUTHOE
nose

https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, 3JIEKTPOABUTATEIb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WUHAYKIIMOHHAs T1eYb

10

11

12

O6o6marmuii ypok «MarauTHoe 1oJe.
3HCKTpOMaFHHTHa$[ HHIAYKOHA»

KonTponbhas pabota no teme «MarHutHoe
noJie. DNEeKTPOMarHuTHasT HHAYKIUS»

CBoOoOIHBIE MEXaHHYECKHE KOJIeOaHusl.
["apmonnueckue koneOaHusi. Y paBHEHUE
rapMoHH4eckux konebanuii. [IpeBpaiienue
SHEPruun

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHast pabota «HccienoBanue
3aBUCHUMOCTH TIEPUO/Ia MANIBIX KoJeOaHui
rpy3a Ha HUTH OT JUTMHBI HUTH U MacChl
rpy3a»

14

Konebarenbublit KoHTYp. CBOOOIHBIE

SJICKTPOMArduTHBIC KOJICOaHHS B nacaJIbHOM

KOJIe0aTEIbHOM KOHTYpEe. AHATOTHS MEXKIY
MEXaHUUYECKUMU U DJIEKTPOMATHUTHBIMHU
KOJIEOaHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aK0H COXpaHEHHS
SHEPTUU B UICATLHOM KOJIeOaTeIIbHOM
KOHTYpe

bu6mmorekxa [IOK
https://m.edsoo.ru/ff0ch9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

[IpexacraBneHue 0 3aTyxaroIUX KoJIeOaHUSX.
BbIHYXIeHHbIC MEXaHUYECKHE KOJICOAHNSI.

bubmuorexa [JOK

16 Pe3onanc. Beinyx1eHHBIE https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHuTHbIE KOJeOaHUs
[lepemennslii Tok. CUHYCOUJAIbHBIN
17 NIEPEMEHHBIN TOK. MOLTHOCTh IEPEMEHHOTO bubmumoreka [IOK
TOKa. AMIUTUTYJHOE U JEUCTBYIOIIEE https://m.edsoo.ru/ffOcbd34
3HaYeHHE CUJIbl TOKA U HAIIPSDKEHUS
18 Tpauchopmarop. [IponsBoacTBo, nepenayda
U TIOTpeOJICHHUE AIIEKTPHUYECKON YHEPTUU
VYCTpoiicTBO U IPAaKTHYECKOE TPUMEHEHHUE
19 3JIEKTPUUECKOr0 3BOHKA, FeHepaTopa bubmmorexa LIOK
N https://m.edsoo.ru/ff0cc324
NIEPEMEHHOT0 TOKa, JIMHUN AJIeKTponepeaay
DKOJIOrMYeCcKHe PUCKH IIPU IPOU3BOJICTBE
20 anekTposHepruu. KynabTypa ucrnonb30BaHus
3JIEKTPO’HEPTUH B IIOBCEAHEBHON KU3HU
MexaHnueckne BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTts bubnnoreka [JOK
pacpoCTpaHeHus U JUIMHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
[Torepeynble ¥ MPOI0JIbHBIE BOJTHBI
29 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnuorexa [JOK
Bricora Tona. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
93 DJeKTpPOMarHUTHBIE BOJIHBI, UX CBOICTBA U bubnuoreka [IOK
ckopocTb. [IIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [TpuHIMTBI PAAMOCBA3U U TEJIEBUICHUS.
PasButHe cpencts cBa3u. Pannonokanus
25 KonTtponshas padora «Konebanus u BOITHBI bubmmorexa LIOK

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMonMHENHOE paclIpOCTPaHEHHE CBETA B

bubmuoreka [JOK

i cpene. Toue 7 HUK
26 OAIHOPONHOM CPEAC. LOUCHHBIM HETOT https://m.edsoo.ru/ff0cd350
cBerta. JIyu cBera
OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 c ep a. [Tocrpoenue 1306 ameinﬁ B BuGmorexa LIOK
BeTa. TPOCHU
p p https://m.edsoo.ru/ffOcd4e0
IJIOCKOM 3€pKajie
[Ipenomnenue ceera. [lonHoe BHyTpeHHEE
28 p i - Vro };Tp oro bu6mmoreka [IOK
. BHBIN MIOJTHOT
oTpaeme. Lpercl yroJmoa https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPaKCHUS
JlaboparopHas pabota «3mepenue bubnuorexa [JOK
29
MoKa3aTelis MPeJIOMJICHUS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n300pakeHuil B THH3E.
30 o ) i JTMH3bI SBGHI/I‘ICHI/Ie bubmmoreka LIOK
70 )
OPMYIIa TOHKO https://m.edsoo.ru/ffOcddle
JIMH3BI
31 JlaGopaTtopHast pabota «HccinenoBanue
CBOMCTB M300payk€HUH B JINH3AX»
Hucnepcus cBeta. CIoXKHBIN cocTaB 6€710T0
32 cseta. LIer. JlaboparopHas paboTa
«Habnronenue nucrnepcuu cBeTay
33 Wntepdepenuus ceta. udpaxmus ceera. bubnnoreka [JOK
JudpakumonHas pemeérka https://m.edsoo.ru/ffOced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsipuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckrie MpUOOPHI M YCTPOMCTBA U
YCIIOBUS UX 0€30TaCHOTO IPUMEHEHUS
['paHuIbl MPUMEHUMOCTH KIaCCUYECKOM
PAHHHBITIP . bu6mmorekxa [IOK
36 Mexanuku. [TocTynarel cnenuansHoMl

TCOpHUU OTHOCUTCIIbHOCTU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
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OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH.

bubmuorexa [JOK

37
3aMe/IJIeHHe BpEMEHU U COKpAIeHUE JTUHBI https://m.edsoo.ru/ffOcfa42
DHeprusi U UMITYJIbC PEISITUBUCTCKOMN

38 gacTullbl. CBsI3b MAaCChI C YHEPTHUEH U bubmmorexa [TOK

Hpt- p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOS

39 Kontponbhas padora «Ontuka. OCHOBBI bubnnoreka [HOK
CIIeIIMaIbHON TEOPUU OTHOCUTEIBLHOCTI https://m.edsoo.ru/ffOcf6f0
®otonbl. Dopmyna [1nanka. DHeprus u bubnuorexa [JOK

40
UMIyIsC GOTOHA https://m.edsoo.ru/ffOcfel6

41 OTtkpeiTHE U HccaenoBanue Gorodddexra. bubnnoreka [JOK
Omnpitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtodddexra. YpaBHEHHE

42 3171HLHTeI(711)Ha n%)lq:bomaq)(gema «Kpacnas bubmorexa LHOK

g P https://m.edsoo.ru/ff0d015e
rpanuna» Gorodddexra

43 Hasnenue ceera. OnbiTe [1. H. JIeOenena. bu6mmoreka [IOK
XuMHUecKoe JeHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTBa U NPaKTUYECKOe

44 npuMeHeHue: poTodeMenT, HOToAaTIHK,

COJIHEUHas OaTapest, CBETOIUO/

45 Pemenue 3amau mo reMe «JI€MEHTEI bu6nmoreka [JOK
KBAaHTOBOW ONTHKH https://m.edso0.ru/ff0d0302
Mogenb atoma TomcoHa. OnbITHI

46 Pesepdopna no paccessHuIo 0-yacTu bubnmorexa LIOK

P@OP P t https://m.edsoo.ru/ff0d091a
[MnanerapHas MoJenb aTomMa
bu6mmorekxa [IOK
47 II b
OCTyRaTH Hopa https://m.edsoo.ru/ff0dOafa
48 Nznydenue u nornomenrue GOTOHOB MpH bubnuotexa [JOK

nepexoae aroma ¢ OAHOIO YPOBHA SHEPTHUU

https://m.edsoo.ru/ff0d0afa
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Ha Apyrou. Bunsl ciektpos

49

50

51

BoHoBEIe cBoiicTBa yacTuil. BoiHEI 1€
bpoius. KopnyckynsipHO-BOITHOBOM
nyanu3M. CIIOHTaHHOE U BBIHYKJICHHOE
U3JIy4eHHE

OTkpseITHE PaTUOAKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuio cocraa
PaauOaKTUBHOTO U3TyYEHUS

CsoiicTBa anbda-, 6era-, raMma-u3TydeHHUS.

BrusHue PaarOaKTHBHOCTHU HA ’KHUBLIC
OpraHru3Mbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTkpspITHE IPOTOHA U HEWTpOHA. 30TOMBI.
Anbda-pacnaa. DIEeKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmnaj. ["amma-
U3ITy4eHUe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBS3U HYKJIOHOB B siape. S nepHbie
peakuuu. AnepHsblil peakrop. IIpobiemsi,
MEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI
AJIEPHOMN YHEPreTUKH

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

54

OnemeHTapHble YacTUllbl. OTKpPBITHE
no3uTpoHa. MeTo el HaOIIOIeHUS U
PErucTpanyy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrasiii cton «PyH1aMeHTalbHbIE
B3anMojeiicTBus. EQMHCTBO (hm3nueckoit
KapTUHBI MUPa»

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 HEOa. Co3BE3 U, APKHE
3Bé3)1LI, IIaHETBI, UX BUJUMOC JIBUKCHUC.
ConHeyHas cucreMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnure. ConHeunas akTHBHOCTE. MICTOUHHUK
sHepruu CoJiHIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU.
3BE3 1Bl IIIaBHOH ITOCIICI0OBATEIIHHOCTH.
Buyrpennee ctpoenue 38é31. CoBpeMeHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U
sposronun CoHIa U 38637

58

Mineunsiii [1yte — Hama ['anakTuxa.
[Tonoxenue u aBmxenue CosHua B
lNanmaktuke. ['anmakTuku. YEpHbIE ABIPHI B
Apax rajJakTUK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
bonpuioro B3peiBa. PenukroBoe uznydeHue.
MeraraiakTuka

HepemeHHLIe HpO6J’I€MH ACTPOHOMUHU

61

KontponbHas padota «251€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

63

64

Ob6o6maromuit ypok. Pois puszuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJOTHYECKOM, COITMAIILHON W DTHUECKOH
chepax nesaTenbHOCTH YeJIOBEeKa

Ob6o6maromuit ypok. Poib u mecto pusuku
¥ aCTPOHOMHUU B COBPEMEHHOM Hay4IHOU
KapTUHE MHUpaA

Ob6o6maromuit ypok. Posib puznueckoit
Teopuu B GOpMHUPOBAHNH NPEICTABICHUN O
(du3nyecKoil KapTuHe MHUpa

65

O6o6maromuii ypok. Mecto ¢pusndeckoit




KapTUHBI MUpPA B O0ILEM Py COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NPEACTABICHUN O
pupoae

PesepBHBI ypok. MarHuTHOE 10JI€.

66 1
DJNIeKTpOMarHuTHasE UHYKIUS
67 Pe3epBHblii ypok. Ontrka. OCHOBBI 1
CHEIMAIbHON TE€OpUH OTHOCUTEIbHOCTH
68 Pesepnblit ypok. KBantoBas ¢uzuka. 1 bubnuorexa [JOK
DNEeMEeHTBI aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






