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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOr0 YpPOBHS Ha YPOBHE CpeIHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOXKEHUW M TPeOOBAaHMI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTENbHOM Mporpammsl, mnpeactaBieHHbx B OI'OC
COO, a Ttakxke c yu€rom (QenepanbHOil pabodeil MporpaMMbl BOCIUTAHUS |
KOHIICTIIIMU TIpenojaBaHus ydeOHoro mpeamera «dusnka» B 00pa3oBaTeIbHBIX
OpraHu3aIusaX Poccuiickoin Oenepanum, peanu3yIommx OCHOBHBIE
o0pa3zoBaTeabHbIE TPOTPAMMBI.

Copepxanne mporpaMMmbl 1Mo (u3MKe HAMpaBiIeHO Ha (HOPMHUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOydeHn” ux ¢usznke Ha 0a30BOM YpOBHE HA OCHOBE CHCTEMHO-AESATEIHLHOCTHOTO
nonxoxaa. IIporpamma no ¢usuke coorBerctByeT TpedoBanusiMm ®PI'OC COO
IJIAHUPYEMBIM JTUYHOCTHBIM, TPEAMETHBIM M METalpPEIMETHBIM pe3yJibTaTaM
OoOy4eHHMsI, a TaKXKE YYHUTHIBAET HEOOXOIUMOCTh peaJU3alUU MEKIPEIMETHBIX
CBA3€H (PU3UKU C €CTeCTBEHHO-HAYYHBIMU Yy4Ye€OHBIMH TmpeameTraMu. B Hel
OTIPEIENSIIOTCS OCHOBHBIC €M M3Yy4YeHUS (DM3MKUA HA YPOBHE CPETHETO OOIIETO
o0pa3zoBaHus, TJIAHUPYEMbIE PE3YyJbTaThl OCBOCHUS Kypca (DU3UKHU: JTMYHOCTHEIE,
MeTarpeMeTHbIe, MpeMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no pusuke BKIIOYALT:

e IJTAHUPYEMBIE PE3YJIBTATHl OCBOCHHS Kypca (pu3nku Ha 6a30BOM YpPOBHE, B

TOM YHCJI€ MPEIMETHBIE PE3YJbTATHI 110 TOJIaM O0yUCHHUS;

e cojepkaHue yueoHoro npeamera «Du3nkay mo rojgam o0ydeHus.

®du3rka Kak Hayka O HamOosiee OOIMX 3aKOHAX MPUPOJBI, BHICTyMas B
KauecTBE y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaroniemM Mupe. LIIKoabHBIN Kypc GU3HKH — CUCTEMOOOpa3yIOIUi
JUTSl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DU3UUYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHUM, H3ydaeMbIX XHMHCH, OHOJIOTHEH,
¢usnueckoir reorpadueld W acTpoHoMuen. lMcmomp3oBaHWE W AKTHBHOE
npuMEHEeHHEe (QU3UYECKUX 3HAHUW  OmpejenseT XapakTep UM pPa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIyYEHHUsI HOBBIX MAaTe€pUalioB C 3aJaHHBIMU CBONCTBAMU WU APYTHUX.
N3yuenne (u3nku BHOCUT OCHOBHOM BKJIaJd B (POPMUpPOBAHHE €CTECTBEHHO-
HAY4YHOM KapTHUHBI MUpa OOydaromuxcs, B (popMHpOBaHHE yMEHUN MPUMEHSTh
HAYYHBIN METO]] TO3HAHUS TP BHIMOJIHEHUU UMHU y4E€OHBIX UCCIICIOBAHUIA.

B ocHOBy kypca (usmku i ypoBHS CpPEIHEro o0Imero oOpa3oBaHHS
MOJIOXKEH PN WIeH, KOTOpPble MOXKHO paccMaTpuBaTh KaK MPUHIMIBLI €ro
MOCTPOCHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JIOTUYECKU
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3lesioB (DU3MKU, BKIIOYAET KaK
BOTIPOCHI KJIACCUUECKOM, TaK M COBPEMEHHOMN (hU3UKHU.

Hoes cenepanusayuu. B COOTBETCTBUM C HEW Mmarepuan Kypca (U3UKU
o0beaUMHEH BOKpYr (Qu3nueckux Teopuid. Beaymum B Kypce sBisieTcs
(opMupoBaHuE NPEACTaBICHUNA O CTPYKTYPHBIX YPOBHSIX MaT€pHUM, BEUIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzanusi mOpeanojarae€T HUCIOIb30BaHUE
T'YMaHUTAPHOTO TMOTEHIHala (PU3UYECKON HayKH, OCMBICICHHE CBSI3M pPa3BUTHUSA
¢u3ukun Cc pa3BUTHEM OOIIecTBa, a TakKkKe€ C MHUPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 3KOJIOTMYECKUMU IPOOJIEMAMH.

Hoess npuxnaomoit  manpasenennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C IIUPOKHM KPYIrOM TEXHHYECKUX U TEXHOJOTHMYECKUX MPUIIOKEHUN
W3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonocuzayuu peanu3yercss MNOCPEACTBOM BBEIEHUS JJIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX OKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PAa3BUTUEM TEXHUKH M TEXHOJOTHH, a Takke 00CYXKICHHs
npo0JIeM pallOHAIBHOTO MPUPOIOIOIb30BAHNS U IKOJIIOTUYECKOM 0€30MacHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMHU Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOIIEro
oOpa3oBaHus SBIAIOTCS (hu3mdeckue Teopuu (GopMHpPOBAHUE MPEICTABICHUNA O
CTPYKTYpPE MOCTPOCHUS (PU3UYECKON TEOPUHU, POIH (PYHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O NPHUPOAE, TI'PaHMLAX
OPUMEHUMOCTH TEOPUH, MJi1 ONUCAaHUS €CTECTBEHHO-HAyYHbIX SIBJICHUH U
IIPOIIECCOB).

CHCTeMHO-AESATENIbHOCTHBIN TOAX0/ B Kypce (U3UKU peanu3yercs: Mpexie
BCEro 3a CUET OpraHU3aldd SKCIIEPUMEHTAIBHON JEITeIbHOCTH O00YYaroIIUXCs.
Jlnst  Ga3oBoro ypoBHS Kypca (U3MKA — OTO HWCIOIB30BAHHE CHUCTEMBI
(pOHTANBHBIX KPATKOBPEMEHHBIX JSKCIEPUMEHTOB M JIaDOpaTOpHBIX pPadoT,
KOTOpbIE B Mporpamme no ¢usnke oObeIUHEHbI B OONIMH CHUCOK YYEHHYECKUX
PAKTUYECKUX paboT. BhIeneHrne B yKa3aHHOM IepedyHe J1abopaTOpHBIX padoT,
OPOBOJUMBIX JJIi KOHTPOJSL W OLEHKH, OCYIIECTBISETCA Yy4YaCTHUKAMHU
00pa30BaTeIbHOrO TpOLEcCa HUCXOJs U3 OCOOCHHOCTEW IUJIaHUPOBAHUS U
ocHamieHus kabunera ¢Qusuku. Ilpu »TOoM obOecrneunBaeTcsi  OBIIAJEHUE
OOy4YarOIIMMHUCS YMEHUSIMU NPOBOJUTH KOCBEHHBIE H3MEPEHUs, HCCIEIOBAHMS
3aBUCUMOCTEN (PU3MYECKMX BEIMYMH M TOCTAHOBKY ONBITOB IO IPOBEPKE
NPEAJIOKEHHBIX THIIOTES.

bonbiioe BHUMaHWE yIENAETCS PEUIEHUI0 PAcdETHBIX M KadyeCTBEHHBIX
3amad. IIpu 3TOM U1l pacyE€THBIX 3a7a4 MPUOPUTETOM SIBJIAIOTCS 3aJa4yM C SIBHO
3a1aHHOM (PU3UYECKON MOJIETIBIO, MTO3BOJIAIOIINE NPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOr0 pasjiena Kypca, TaKk M WHTETPUPYS 3HAHUS W3
pa3HbIX paznenoB. [ KayecTBEHHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3aJlaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NYECKHX SBICHUN M MPOIIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyrolue BbIOOpa (PU3MUECKON MOJeNnu sl CUTYyallud MPaKTHUKO-
OpPHUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanmsimu PIOC COO k MarepuaibHO-
TEXHUYECKOMY OOECTICUCHHIO Yy4eOHOro Tipoliecca 0a30BbIi ypOBEHb Kypca
bU3MKHU HA YPOBHE CPEAHETO OOIIEro 00pa3zoBaHusl JOJKEH U3y4aThCsl B YCIOBUIX
NpeIMETHOro KaOuHeTa (U3MKU WM B YCJIOBHUSX HMHTEIPUPOBAHHOIO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IHKiIa. B kabuHere U3MKM OHKHO OBITH
HeoOXoMuMoe JabopaTopHOE O00OpYyIOBaHHWE [Jisi BBIMOJTHEHUS YKa3aHHBIX B
nporpamMme mo Qpu3rMKe YYEHWIECKUX MPAKTUIECKUX PabOT M JEMOHCTPAIMOHHOE
o0opyioBaHuE.

JlemoHcTpanimonHoe oOopyaoBaHue (HOpPMHUPYETCS B COOTBETCTBUH C
NPUHIIUTIOM MHHUMAJIBHOW JOCTAaTOYHOCTH W  OOECIEYMBAET IMOCTAaHOBKY
MEPEUNCICHHBIX B TMporpaMMe MO (U3HKE KIOYEBBIX JEMOHCTPAIM s
UCCIIEIOBAHUSA  HM3Y4YaeMbIX SIBJIEHUH M  TPOILIECCOB, HOMIUPUYECKUX U
dbyHIaMEeHTabHBIX 3aKOHOB, X TEXHUYECKUX MPUMECHECHUIA.

JlabopaTtopHoe 00O0pyJdOBaHHUE JJIsi YUYCHHMUECKHUX MPAKTUYECKUX padoT
dbopMupyeTCs B BUAC TEMAaTHYCCKUX KOMIUIEKTOB M 00ECIIEUYHMBACTCS B pacuere
OJTHOTO KOMIUIEKTa Ha JBYX OOydYamoImuxca. TeMaTHYecKhe KOMILIEKThI
71a00paTOPHOTrO OOOpPYJIOBAHUS JIOJDKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUM AHAJIOTOBBIX W ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BUJI€ LIU(POBBIX J1a0OpATOPHUI.

OCHOBHBIMHU LIEJIIMH U3yU€HUS (PU3UKH B 00IIEM 00pa30BaHUU SIBIISIOTCS:

e (opmupoBaHue wuHTEpeca W CTPEMJICHHS OOYYaIOIMUXCA K HAYYHOMY
W3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUIA O HAYYHOM METOJIe TTO3HAHUS U (popMuUpOBaHUE
HCCIIEIOBATEIHCKOT'0 OTHOIICHUS K OKPYKAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK peE3yibTara HW3YYCHHS
OCHOB CTPOEHMsI MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opmupoBaHue yMmMeHUW OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bu3HUecKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTeIbCTB;

e (opmupoBaHue mpenacTaBICHUN O ponu (PU3UKH IS Pa3BUTHS APYTUAX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTUH.

JlocTikenne HTuX 1enei obecreunBaeTcsl pelieHueM CIEAYIOMUX 3a/1ad B

npolecce u3ydeHus Kypca (U3MKH Ha yPOBHE CPEIHEro 00IIero o0pa3oBaHus:



e nmpuoOpeTeHue  CHUCTEeMbl  3HaHUH 00 oommx  (uU3nUecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpHUSIX, BKJIFOYAs MEXaHHKY,
MOJIEKYJIApHYIO (U3UKY, OJJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY U
AIIEMEHTBI aCTPO(DHU3UKH;

e (opmupoBaHre yMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS  JUIS
OObsICHEHHsSI (U3MYECKUX SIBJICHUH B TPUPOAE U I TNPUHATHUSL
MMPAKTUYECKUX PELICHHUM B IOBCEHEBHOMU KU3HU,

e OCBOEHHE CIOCOOOB pEHIEHUS pa3IUYHbIX 33Jad C SBHO 3aJaHHOMU
bu3nueckoil MOJENblo, 3a/ay, MOAPa3yMEBAIOIIUX CAMOCTOSTEIBHOE
co3ganue (pu3nUecKoit MOJICNH, aICKBATHOM YCIIOBHUSM 3aJ1a4H;

e TOHMMaHHE (PUBNYECKUX OCHOB M MPHUHIIUIIOB JEHCTBUS TEXHUYECKHX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMUSAHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEILHOTO IUIAHUPOBAHUSA U MPOBEICHUS
¢u3nyecKkux HKCIEPUMEHTOB, aHaIW3a M WHTEpIpeTanuu WHPOpMaIuy,
OIPEAEIICHHS] IOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yibTaTa;

e CO3/JaHUE YCJIOBUH ISl Pa3BUTUS YMEHUH MPOEKTHO-HCCIIEIOBATEIBCKOM,
TBOPUYECKOM JEATENBHOCTH.

Ha u3yuenne ¢usuku (06a30BbIiI ypOBEHb) Ha YPOBHE CpPEAHEro OOLIEro

oOpazoBaHus oTBoauTCs: B 11 knacce — 68 yacoB (2 yaca B HEJIEIIO).

[IporpamMma BKJIIOYAeT IUIAHUPYEMbIE Pe3yJbTaThl OCBOCHHS Y4EOHOTO
npeaMeTa, coiepkaHue ydyeOHOro mpeamMera M OpUEHTHpOBaHAa Ha paboTy o
yaeOHuKaMm : «dusuka 11 kmacew, I'. 5. Makumies, -M: TIpocsemenue, 2020t



COIEPKAHUE OBYUEHUSA
Pa3zpnen 4. DiekTpoauHAMUKA

Tema 3. Maznummnoe none. I1eKmpomazHUmMHAaA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMoieiicTBHE MOCTOSHHBIX MarHUTOB. MarHuTHoOe mnoje. Bektop
MarHuTHOM UHAYKIMH. [[pUHINN cyneprno3uluy MarHuTHBIX 1osiel. JIMHUM MarHuTHOM MHIYKIIMH.
KapTuna nuHMi MAarHUTHOM MHYKIIMH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHOoe moje NpoBOAHMKA ¢ TOKOM. KapThHa NWMHUNA WHAYKOUUM MarHUTHOTO TOJS
JUTMHHOTO TIPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBIIEBOTO MTPOBOJIHUKA, KATYIIKH ¢ TOKOM. OTBIT
Opcrena. BzanmoelicTBie NpOBOAHUKOB C TOKOM.

Cuna Amriepa, €€ MOIIyJIb U HalpaBJIeHHUE.

Cuna Jlopenia, e€ Moaynb U HanpaBieHue. [[BUkeHHe 3apsSKEHHON YaCTUIbI B OTHOPOIHOM
MaraHuTHoM noJie. PaGota cuier Jloperria.

SIBneHue HNEKTPOMarHUTHOM WHAYKOUU. [loTOK BeKTOpa MarHUTHOM  HMHAYKIIMH.
DNEeKTPOABMKYIIAS CHJIa MHAYKIIMHU. 3aKOH JIEKTpOMarHuTHOM nHyKuuu dapayaest.

BuxpeBoe »yekTpuueckoe mose. IJIEKTPOJABHKYIIAs CWIa HMHAYKUMU B TPOBOIAHUKE,
JBIOKYIIEMCS TOCTYNATEIbHO B OJJHOPOIHOM MarHUTHOM I0OJIE.

IIpaBuno Jlenua.

NHnyKTMBHOCTD. SIBJIEHME CAMOUHAYKIIMU. DJIEKTPOABUIKYIIAS CHJIa CAMOUHAYKIUH.

DHeprusi MarHUTHOTO MOJIsl KATYIIKU C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE MNPUMEHEHHUE: TOCTOSHHBIE MAarHUThI,
3JIEKTPOMATHUTHI, 3JIEKTPOJIBUTATENIb, YCKOPUTENH 3JIEMEHTAPHBIX YACTHUI, MHIYKIIMOHHAS 1€Yb.

Jlemoncmpayuu

OneIT Dpcrena.

OTKJIOHEHUE JIEKTPOHHOTO MTy4YKa MAarHUTHBIM IOJIEM.

JIMHUY MHIYKUUKH MAarHUTHOTO MOJIA.

B3aumozencTere 1ByX NPOBOJIHUKOB C TOKOM.

Cuia Amnepa.

JerictBue cuiibl JIopeHIa Ha MOHBI JIEKTPOJIUTA.

SIBrieHME NEKTPOMArHUTHOM UHAYKITUH.

IIpaBuno Jlenna.

3aBUCUMOCTD DJIEKTPOABIKYIIEH CHJIbl MHIYKIIMM OT CKOPOCTH M3MEHEHHMS MarHUTHOTO
MOTOKa.

SIBeHre CaMOUHTYKITUH.

Yyenuueckuil sxcnepumenm, iabopamophvie pabomol

N3ydeHne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

HccnenoBanue AeiCTBUS TOCTOSTHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue saBieHUs 3JIEKTPOMArHUTHON MHIAYKIIAH.

Pasnea 5. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMazZHUmMHbIE KONEOAHUA

KonebarenpHass cucrema. CBoOOmHBIE MeXaHWYeckHe KojebaHus. ['apMoHHUYEecKue
konebanusa. Ilepuox, dacrora, ammiutyga M ¢aza kosebaHui. [Ipy)XKMHHBIH MasTHUK.
MareMaTHueckuii MasiTHUK. YpaBHEHHE rapMOHMYECKHX Kosiebanuid. IpeBparienne sHeprun npu
rapMOHUYECKUX KOJeOaHUSIX.

Konebarensuplii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJEOAaHUS B UACATHLHOM
Kose0aTeIbHOM  KOHType. AHAQJIOTUS MEXAYy MEXaHHYEeCKUMH U 3JIEKTPOMarHUTHBIMU
koneOanusamMu. Popmyna TomcoHa. 3aKOH COXpaHEHMs SHEPIrUU B MJICATbHOM KojeOaTelbHOM
KOHTYpe.



IIpenacraBneHue o 3aryxarolMx KosieOaHUsAX. BBIHYX/IE€HHbIE MEXaHMYECKHE KoJeOaHus.
Pe3onanc. BeiHyKI€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHusI.

Ilepemennsbii Tok. CHHYCOMJANbHBI INEPEMEHHBIH TOK. MOIIHOCTh NEPEMEHHOIO TOKA.
AMIUITUTYAHOE U IEWCTBYIOIIEE 3HAUEHNE CUIIbI TOKA U HAMIPSKEHUSL.

Tpancdopmarop. IlpousBoacTBo, mnepenaya U NOTpeOJICHHE 3IIEKTPUUYECKOW HHEPTHUU.
DKOJIOTUYECKME PUCKM TPU TPOU3BOJACTBE 3JIeKTposHepruu. KynbTypa UCHOIB30BaHUS
AJIEKTPO3HEPIHH B TOBCEAHEBHOM KU3HMU.

TexHudeckne yCTpOWCTBA U MPAKTUYECKOE PUMEHEHHE: JIEKTPUUECKUI 3BOHOK, F€HEpaTop
IIEPEMEHHOI0 TOKA, JTMHUM JJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne napaMeTpoB KoJeOaTeNbHOW cHUCTEMbl (IPYKUHHBIM WJIM MaTeMaTHYeCKHM
MasITHHK).

HaGnronenue 3aTyxarommx kojaeOaHuil.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Habmtonenue pesonanca.

CBOOOAHBIC JIEKTPOMArHUTHBIE KOJICOAHMS.

OcumiorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa U HAOpsOKEHHUS OT BPEMEHH) JUIA
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC npu 1OCIENOBaTENbHOM COECOUHEHMM PE3UCTOPA, KATYIIKM MHIAYKTUBHOCTH U
KOHZICHCATOPA.

Mojenb TMHUY 2IEKTPOIIEpPEIaUH.

Yuenuuecxuui sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCUMOCTH MEpUOJIa MaJlbIX KoJieOaHUi rpy3a Ha HUTU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanne InepeMEHHOIO TOKa B LENHM M3  IOCJIEA0BAaTEIbHO  COEAMHEHHBIX
KOHZCHCATOPA, KaTyIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHbIE 60IHbL

Mexannuyeckne BOJIHBL, yciaoBHsl pacnpocTpaneHus. Ilepuon. CkopocTs pacnpocTpaHeHUs U
mumHa BOJHBL [lomepednsie u mpoaosibHbIe BOJIHBL. VHTEepdhepenus n nudpakims MeXaHHIECKUX
BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBL. YCIIOBUS M3JIYYEHHs OJJIEKTPOMAarHUTHBIX BOJH. B3anmHas
opueHTtanus BekTopoB E, B, V B snexrpomaruutHoi BojHe. CBOMCTBA 3JIE€KTPOMATHUTHBIX BOJIH:
OTpaKeHHe,  HIpeJoMIIeHue,  noispuzauus, aAudpaxkuus,  uHtepdepeHuus.  CKopocTh
AJEKTPOMAarHUTHBIX BOJIH.

[Ikana smekTpoMarHuTHBIX BOJH. [IpMeHeHNe 31eKTpOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

IIpuHIMITEI paguOCBA3H U TeJIEBUACHUS. Paaronokanus.

DNEeKTPOMAarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH CPENIbL.

TexHuyeckue YCTpONCTBA M NPAKTHUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI,
yJIBTpa3ByKOBash AMATHOCTHKA B TEXHUKE M MEIULUHE, paxap, pPaJUONPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBY-meus.

Llemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TTOTIEPEUHBIX U TIPOJIOJIBHBIX BOJIH.

Kone6utomeecs Teno Kak HCTOYHUK 3BYKA.

Habntoienue otpakeHus U NpeoMIICHUS] MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu u Audpakiimy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaOnroneHune cBsi3u rpOMKOCTH 3ByKa U BBICOTHI TOHA C aMIUTUTY/I0M U 4acTOTOM KOoseOaHHiA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTPa)KeHHUE, MIPEJIOMIICHUE, MOJISIpU3aliys,
nudpakuus, tHTephepeHIus.



Tema 3. Onmuka

['eomerpuueckast ontuka. [IpsimonuHeHOe pacrpocTpaHEHHE CBETa B OJHOPOJIHOM Cpeje.
JIyd cBera. TOYEYHBIN UCTOYHUK CBETA.

OtpaxeHue cBeTa. 3akoHbl OTpakeHUs cBera. [locTpoeHune u300paxKeHH B IUIOCKOM
3epkaine.

[Tpenomnenue cBeta. 3aKOHBI MIPeIOMIICHUS cBeTa. AOCOIIOTHBIN MOKa3aTelb MPEIOMIICHHUS.
[lonnHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi MoJaHOro BHYyTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. ClioxkHbI cocTaB Oenoro ceera. LIger.

Cobuparomue u pacceuBatroiue JUH3bl. ToHKas muH3a. @OKYCHOE PacCTOSHUE U ONTUYECKAs
cwia TOHKOM nuH3bL. llocTpoenue u3oOpaxkeHH B COOMpPAIOMIMX M PACCEUBAIOIIUX JIMH3AX.
dopmysia TOHKOM JIMH3BL. Y BEJIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl nPUMEHUMOCTH TEOMETPUUYECKON ONTHUKHU.

BonnoBas ontuka. Uatepdepenius ceera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS HAOMIOACHUS
MaKCUMyMOB U MUHMMYMOB B WHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX
HMCTOYHHUKOB.

Hudpakius ceera. AudpakiuronHas pemeérka. Y ciaoBue HaOM0AeHHUS TTIaBHBIX MAKCUMYMOB
[IPH MaJICHUN MOHOXPOMATHYECKOTO CBeTa Ha MU(DPAKIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTPOWCTBA W TPAKTUYECKOE TMPUMEHEHHWE: OYKH, Jyma, (oToammapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, AU(PpaKIUOHHAs pelIéTka,
MOJISIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOe pacnpocTpaHEHUEe, OTpaXeHUe | IperomiieHne cBeta. OnTudeckue
PUOOPHI.

[TosnHoe BHyTpeHHEe oTpaxkeHue. Mojienb CBeTOBOAA.

HccnenoBanue CBONCTB M300pakeHUH B JIMH3aX.

Mopaenu MUKpOCKOTIa, TEIECKOIIA.

Hab6mronenue natepdepeHiimm cBera.

Habmonenue nudpakinuu ceeta.

Habmronenue nucnepcuu cBera.

[Tonydenue criekTpa ¢ TOMOIIBIO PU3MBI.

[Tonmyuenue cniekTpa ¢ TOMOIIbIO TU(PPAKIIMOHHON PEIIETKY.

Hab6nronenue nonsipuszaiuu cBera.

Yuenuueckuil sxcnepumenm, n1abopamopnvie pabomol

N3mepenne mokazartess MpeioMIICHUS CTEKJIA.

HccnenoBanue CBONCTB M300pakeHUH B JIMH3aX.

Hab6nronenue qucnepcun cera.

Paznen 6. OcHOBBI cienUAJIbHONH TEOPUH OTHOCUTEIbHOCTH
I'panuubl PUMEHMMOCTH KJIacCUYeCKOM MexaHuku. llocrymarsl cnenuanbHOM Teopuu
OTHOCHUTEJIBHOCTH: HWHBApUAHTHOCTb MOJYJS CKOPOCTM CBE€Ta B  BakyyMe, [PUHUUII
OTHOCHUTEJILHOCTH DWHIITENHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTHU. 3aMEJICHHE BPEMEHU U COKPAILIEHUE JJTHHBI.
DHeprus 1 UMIYJbC PENSITUBUCTCKON YaCTULIBI.
CBs13b MacChl ¢ SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKON YaCTULIBI. DHEPT Ul MOKOS.

Pasznen 7. KBpantoBas pusuka
Tema 1. Dnemenmul K6AHMOBON ONMUKU
®otonbl. Popmyna [lnanka cBs3u sHepruu (OTOHA C €r0 YACTOTOW. DHEPIrUs U UMIYIIbC
¢dboToHa.



Otkpeitre U uccienoBanue porodddexra. Onwitel A. I'. Ctonerosa. 3akonsl pororddexra.
VYpasuenue DitHmreitHa s Gotodddekra. «KpacHas rpanuia» potodddekra.

JlaBnienue cBeta. OnbiTel [1. H. JIeOenena.

XHUMHYECKOE IEUCTBUE CBETA.

TexHuyeckue YCTpPOHCTBA M MpaKTUYECKOe MpUMeHeHHue: (OTOINEeMEHT, (OTOAATUHUK,
coJIHeuHas OaTapesi, CBETOIUOI.

Llemoncmpayuu

®oTo3(deKT Ha YCTAaHOBKE ¢ TUHKOBOM TIJIACTHHOM.

HccnenoBanue 3aK0HOB BHEIIHETo ¢poTodpdekra.

Cseroano.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Ombitel Pesepdopaa mo paccesnuto o -dactuin. [lnaneraphas
Mozens aroma. Iloctynarsl bopa. M3nyuenue u mornoimieHue (GOTOHOB MPH MEPEXojie aroma ¢
OJIHOT'O YPOBHs SHEPTUU Ha Apyroi. Buasl cnekTpoB. CrieKTp ypOBHEN SHEPTUU aTOMa BOJOPOAA.

BosHoBbie cBoiicTBa yacTull. Bonnsl ne bpoitnsa. KopnyckynsspHO-BOJHOBOW JTyaau3M.

CIIOHTaHHOE U BBIHYKIEHHOE U3IyYEHHE.

TexHuueckue yCTpOHMCTBA UM MPAKTUYECKOE TPUMEHEHHE: CIEKTpPaJbHBIA  aHAIN3
(cnexkTpockomn), J1a3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Monens oneita Pesepdopra.

Omnpenenenue JJIMHbBI BOJIHBI JIa3epa.

HaGnroneHue nuHeyaThIX CIEKTPOB U3ITYUYCHUS.

Jlazep.

Yuenuuecxuii sxcnepumenm, nabopamopmvie pabomul

Hab6nronenue nuHeH4aToro CrexkTpa.

Tema 3. Amomnoe aopo

DKCHEepUMEHTHI, JOKA3bIBAIOUINE CIOXKHOCTh CTPOEHUs siapa. OTKPBITHE PaIMOAKTUBHOCTH.
OmbiTel Pezepdopna mo ompeneneHUIo cocTaBa pagHoaKTUBHOrO m3nydeHus. CoiictBa anbda-,
Oera-, raMMa-u3aydeHus. BnusiHue pagunoakTUBHOCTH Ha >KUBbIE OPraHU3MBI.

OtkpeiTHe TTpoTOHA M HelTpoHa. HykionHas moxens siapa [eitzenOepra—Banenko. 3apsin
anpa. MaccoBoe uncino sapa. U3oTormsl.

Anbda-pacniaz. DIEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacman. [amma-u3nydeHue. 3aKoH
PaOaKTUBHOTO pacmnaja.

DOHeprus cBA3M HyKJIOHOB B siipe. SnepHbie cuibl. JledexT maccs! sapa.

Snepusie peakiuu. Jlenenue u CUHTE3 sEp.

Anepueiii  peaktop. TepmosinepHsiii cunHte3. I[IpoOGiembl M NEPCHIEKTUBBI  SACPHOU
SHEPTeTHKU. DKOJIOTHUECKHE aCTIEKThI SIEPHOIN SJHEPTeTUKH.

DOnemeHTapHbIe YacTULbl. OTKPBITHE TTO3UTPOHA.

MeTo1p1 HAONIOICHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

OyHaaMeHTalbHbIE B3aUMOIeHCTBUSA. ENMMHCTBO (pr3muecKkoi KapTHHBI MUpA.

TexHuueckne YCTpPOMCTBA M TNPAKTUYECKOE INPUMEHEHHE: NO3UMETpP, KaMmepa BuibcoHa,
SJIepHBIN peaKkTop, aToMHast ObomoOa.

Llemoncmpayuu

Cu€TunK HOHU3UPYIOLIUX YaCTHII.

Yyenuueckuil sxcnepumenm, 1abopamopuvie pabomol

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3zneu 8. DiieMeHTHI ACTPOHOMUM U aCTPOPU3MKHU
Otanbl pa3BuTus acTpoHoMuH. [IpukiiagHoe 1 MUPOBO33PEHUYECKOE 3HAUCHUE aCTPOHOMHUH.



Bun 38é31H0r0 Heba. Co3Be3ausi, spKue 3BE3/1bl, INIAHETHI, UX BUAMMOE JBUKECHHUE.

ConHeyHas cucreMa.

Connue. Conneynast aktTuBHOCTh. Mictounnk sueprun ConHIla u 3BE31. 3BE3IbI, X OCHOBHBIE
XapaKTepUCTHKU. JluarpamMma «CHIEKTpalbHBI KJIacC — CBETUMOCTb». 3BE3IbI TJIaBHOU
MOCNEIOBATEIFHOCTA.  3aBHCHUMOCTh ~ «Macca —  CBETUMOCTb» IS 3BE3[  TJIaBHOM
nocieoBareabHOCTU.  BHyTpeHHee cTpoeHue 3BE3n. CoBpeMEHHBbIE TNPEACTABICHUS O
MIPOUCXOXKACHUU U 3BOJIONMU CoNHIIA U 3BE3. DTaMbl KU3HU 3BE3I.

Mnneunsiit [Iyte — Hama [Nanaktuka. [Tonoxxenue u npmwkenue Connna B [amaktuke. Tumbl
rajiakTuk. PaguoranakTuky U kBazapel. YEpHBIE ABIPHI B sIAPAX TaIaKTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6na. PasOeranme ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuyeckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJIa30M C UCHOIB30BAHUEM KOMIBIOTEPHBIX MPUIOKESHUN JIS
OTpe/ieNieHUs] TIOJOKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3IUS
CeBepHOro nojymapus u sipkue 3BE3/IbI.

Ha6nronenus B reneckon Jlynsl, maner, Mieanoro [TyTu.

O0o0marniee noBTOPeHUE

Ponb ¢pusuku 1 acTpOHOMUU B 9KOHOMHUYECKOM, TEXHOJIOTHYECKOM, COIMATBbHON M 3THUECKOU
cepax IesTeIBHOCTH YeJIOBEKa, POJIb U MECTO (PM3UKH M aCTPOHOMHUU B COBPEMECHHON HAy4HOM
KapTUHE MHUpa, POJb (pu3nyeckord Teopur B (GOPMHUPOBAHWUU TPEJACTABICHUNA O (PU3HMUECKOU
KapTUHE MUpa, MeCTO (PU3MYECKON KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX MPEJCTABICHUN O IPUPOJIE.

MexnpeaMmeTHblie CBA3H

W3yuenne kypca ¢usuku 0a3oBoro ypoBHsS B 11 Kkiacce oOcCylIecTBIsSe€TCS C Y4ETOM
CoOJIepIKaTeIbHBIX MEXKIIPEAMETHBIX CBSI3eH ¢ KypcaMu MaTeMaTUKU, OMOJIOTUH, XUMHH, Teorpadun
U TEXHOJIOTUH.

Mesicnpeomemnvie nouwsamus, CBS3aHHBIE C HU3YYCHHEM METOJOB HAyYHOT'O IIO3HAHMSA:
SBJICHUE, HAay4dHbIi (akT, rumnoreza, ¢uznyeckas BeIUYMHA, 3aKOH, TEOpus, HaOIIOACHUE,
AKCIIEPUMEHT, MOJIEJIMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelleHue CUCTEMBbl YpaBHEHM, TPUTOHOMETpUYECKHE (GYHKIMH: CHHYC,
KOCUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl U HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOXKEHHE BEKTOPOB, MPOHM3BOAHBIC 3JIEMEHTApHBIX (DYHKIIHMH,
MPU3HAKH OO0 TPEYTOJIbHUKOB, OTIPEIeTICHHE TUIOIAIN TUIOCKUX (GUTyp U 00bEMa Tel.

buonocus: snextpudeckue SBJICHUS B JKHUBOM Mpupoje, kojlebaTteabHble ABUKCHUS B KUBOM
MIPUPO/JIE, ONITUUECKHUE SIBJICHUS B )KUBOM MPUPOJE, IEUCTBUE paUaIliU HA )KUBBIE OPTaHU3MBI.

Xumusa: CTpoeHHE aTOMOB M MOJEKYN, KpHCTaJUIMYecKas CTPyKTypa TBEPABIX Te,
MEXaHU3MBbI 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIEKTPAIbHBIN aHAIIN3.

T'eocpaghus: MarHUTHBIE TOJIOCAa 3€MIIM, 3ale)KH MArHUTHBIX Py, (OTOChEMKA 3eMHOU
MIOBEPXHOCTH, MPEJCKA3aHNE 3eMIIETPSICEHUH.

Texnonocusi: NTAHUW DIIEKTpOIepeAad, T'€HEepaTop MEPEMEHHOTO TOKAa, AJIEKTPOJBUTATEb,
WHIYKIIMOHHAs TIe4b, pajap, paauonpuéMHUK, TEJIEeBU30p, aHTeHHa, Tenedon, CBY-neus,
MPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUAA



OcBoenune ydeOHOro mnpeamera «Dusnmka» Ha ypOBHE CpEIHEro oOmero oOpa3oBaHHS
(6a30BBIi YpOBEHB) JOJIKHO 00ECIIEUUTH JOCTIXKEHHUE CIIEIYIONTUX JIMYHOCTHBIX, METANPEIMETHBIX
U TPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMgHOCTHBIE pe3yNbTaThl OCBOCHUS ydeOHOro mpenmera «Dusnka» TOKHBI OTpaXkaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOLIMXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
MO3UIMEN JTNYHOCTH, CUCTEMOI IIEHHOCTHBIX OPHEHTALM, O3UTUBHBIX BHYTPEHHUX YOEXKIECHUM,
COOTBETCTBYIOUINX TPATUIIMOHHBIM [EHHOCTSIM POCCHICKOTO OOIIECTBA, PACIIMPEHHUE KU3HEHHOTO
OIbITA M ONbITAa JEATEILHOCTH B MPOLECCE peau3allMii OCHOBHBIX HAlpaBICHUN BOCIUTATEIbHOM
JESITETLHOCTH, B TOM YHUCIIC B YACTH:

1) rpa:xkaaHcKkoro BOCIMTAHMS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKON  MO3MIMU  OOydaromierocs Kak aKTHBHOTO U
OTBETCTBEHHOT0 YJIeHa POCCUHCKOro 00IIeCTBa;

NPUHATHE TPAIUIHOHHBIX OOIIEYETOBEYECKUX T'YMAaHUCTHYECKUX U JIEMOKPATHYECKHUX
LIGHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B HMHTEpECax TIpa)KIaHCKOTO OOIIeCcTBa,
y4acTBOBATh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHU3aliiy;

YMEHHE B3aUMO/ICHCTBOBATH C COITMAIbHBIMU HHCTUTYTaMU B COOTBETCTBHHU C X (PYHKIUSIMHU
Y Ha3HAYCHHEM;

TOTOBHOCTH K TYMaHHUTapHOW U BOJIOHTEPCKOM e TETHHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OpPMUPOBAHHOCTh POCCUMCKON I'Pa)/1aHCKON MIEHTUYHOCTH, TaTPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIAM, JOCTH)KEHUSM POCCUHCKUX YUEHBIX
B 00y1acTH (PU3UKHU M TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEACHHUS;

CMOCOOHOCTh OLIEHMBATh CUTYAlMI0 U MPUHUMATh OCO3HAHHBIE PEIEHUs, OPUEHTHPYACH Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B ACSITEIBHOCTH YIEHOTO;

OCO3HAHME JIMYHOT'O BKJIaJIa B IOCTPOEHHE YCTOWYMBOIO OYAYILETro;

4) 3¢TeTH4eCKOro BOCIIHUTAHMSA:

ACTETUYECKOE OTHOLICHWE K MHPY, BKJIIOYAsh 3CTETUKY HAy4YHOTO TBOPYECTBA, MPHUCYILETO
(bu3uIecKoi HayKe;

5) Tpy1oBOro BoCIMTAHUS:

MHTEpEC K pa3IMYHbIM chepaM mpodhecCHOHAIBHOMN 1A TEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3uKOl M TEXHMKOH, yMEHHE COBepIIaTh OCO3HAHHBIA BbIOOp Oyaymied mnpodeccun u
peanu3oBbIBaTh COOCTBEHHbIE JKU3HEHHBIE IIJIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M €caMOOOpa3oBaHMIO B 00JacTh (PU3MKH Ha
NPOTSKEHUH BCEH JKU3HU;

6) 9K0JIOrM4eCKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  SKOJIOTMYECKOM KyJIbTYpbl, OCO3HaHHE TIJIO0AJIBHOIO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

IUIAaHUPOBaHKUE M OCYILLIECTBIICHHE ACHCTBUI B OKpYXKaIOLIEH cpelie Ha OCHOBE 3HAHMs Liesiei
YCTOMYUBOTO Pa3BUTHS YEIIOBEUECTBA;

paclIMpeHue OIbITa JesTENbHOCTH YKOJOrMUECKONW HAIIPAaBICHHOCTH Ha OCHOBE MMEIOLINXCS
3HaHUi 10 (pusmke;

7) IEHHOCTH HAYYHOT'0 O3HAHHUS:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nueckoil HayKu;



OCO3HAaHUC LECHHOCTH HaquOﬁ ACATCIbHOCTH, TOTOBHOCTh B IIPOLECCEC HU3YUYCHHA (bI/ISI/IKI/I
OCYHICCTBIIATD ITPOCKTHYIO U UCCIICAOBATCIIBCKYIO JCATCIbHOCTh MHANBUAYAJIbHO U B IT'PYIIIIC.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe 1elicTBUS
ba3oBble jiornyeckue a1eiicTBUA:

CaMOCTOSITENIbHO  (pOpMyMHpOBaTH M aKTyalIM3MpPOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpENENATh LENH IEITeIbHOCTH, 33J1aBaTh apaMeTPbl U KPUTEPUH UX JOCTHIKECHHUS;

BBISIBIIATh 3aKOHOMEPHOCTH U MTPOTHBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKUX SBICHHSIX;

pa3pabaTtbIBaTh IJIaH PEHICHHUS MPOOJIEMBbI C YIETOM aHAKN3a UMEIOLIUXCS MaTepPUaTbHBIX U
HEMaTepHaJbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LIEISM,
OIICHUBAThH PUCKU MOCJIECICTBHI NESITCIILHOCTH;

KOOPJIMHHUPOBATh U BBIOJNHATH pabOTy B YCIOBHSIX pEaIbHOrO, BHUPTYaIbHOTO U
KOMOMHHPOBAHHOT'O B3aUMO/JICHCTBUS;

pa3BUBATh KPEAaTUBHOE MBIIJICHUE NPU PEIICHUH KU3HEHHBIX TIPOOIEM.

Ba3oBrbIe uccienoBareLCcKHe AelCTBHSA:

BIIQJICTh HAYYHOW TEPMUHOJIOTUEH, KITFOYEBBIMU TOHSATHUSMH H METOJaMU (PU3UIECCKOM
HaYKU;

BIIQJICTh HABBIKAMHU Y4Y€OHO-HCCIIEAOBATEIHCKONM W TIPOCKTHOW ACATEILHOCTH B OOJACTH
(bu3KUKH, CIIOCOOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOMCKY METOJOB pEIICHMs 3a/1ay
(U3HYECKOTO COJIEPIKAHUS, PUMEHEHHIO PA3IMIHBIX METO/I0B MTO3HAHUS;

BIIQJIETh BUJAMU JE€ATEIBHOCTU MO TMOJYYEHHUIO HOBOTO 3HAHUS, €r0 HWHTEPIPETaLUH,
PeoOpPa30BAHMUIO W MPUMEHCHHIO B Pa3JIMYHBIX YYCOHBIX CHUTYAIMSIX, B TOM YHUCIIC MPU CO3IaHUU
y4eOHBIX MPOEKTOB B 00J1aCTH (DU3UKH;

BBISIBJIATh TPUYMHHO-CJICJACTBEHHBIC CBSI3U U aKTyaJIM3UPOBATH 33/1a4y, BBIBUTATh THIIOTE3Y
€€ pelieHus, HaXOAUTh apTyYMEHTHI JIs I0Ka3aTeIbCTBA CBOUX YTBEPKIACHUH, 3a/1aBaTh IapaMeTpPbl
Y KpUTEPUU PEIICHHUS;

aHAJIM3UPOBATh MOJIYYEHHBIE B XOJAE PELICHUS 3aJa4d pe3yibTaThl, KpUTUUECKHU OLIEHUBATh
WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCJIOBHSIX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIC 33/1a4yll B 00pa30BATENbHON JESATEIBHOCTU, B TOM
quclie IPU U3YYeHUU (PU3HKY;

JaBaTh OLIEHKY HOBBIM CUTYAIIUsSIM, OIICHHUBATh MPUOOPETEHHBIH OIBIT;

YMETh IEPEHOCHUTH 3HAHUSA M0 (PU3UKE B MPAKTHUECKYIO 00IaCTh KU3HEIEITSIbHOCTH;

yYMETb HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTATh HOBBIC WJIEH, IPEIJIaraTh OPUTHHAIBHBIC TTOAXOAbI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 337a49H, TONYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pa6ora ¢ undopmaumneii:

BIIQJICTh HABBIKAMH TONY4YeHHs] WHPOpManuud (PU3NYECKOTO COJCPKAHUS U3 HCTOYHHUKOB
pPa3HBIX THIIOB, CAaMOCTOSATENIBHO OCYILIECTBIIATh IIOMCK, aHAJIU3, CUCTEMATU3ALMI U
UHTEPIIPETANI0 HHPOPMAIH Pa3TUYHBIX BUJOB U (DOPM MpEICTABICHUS;

OLIEHHUBATh JOCTOBEPHOCTH HH(OpMAIIHH;

UCIIOJIb30BaTh CPE/ICTBA WH(POPMAIIMOHHBIX U KOMMYHHKAIMOHHBIX TEXHOJOTHI B pEIICHUH
KOTHUTHUBHBIX, KOMMYHHUKATHBHBIX W OPraHU3alMOHHBIX 3aJa4 C cOOJIIoJIeHneM TpeOoBaHUM
OPrOHOMUKH, TEXHUKUA O€30MacHOCTH, TUTHEHBI, PECypCOCOEpEekKEHHs, MPABOBBIX M ATHUYECKHX
HOPM, HOPM UH(OPMAIIMOHHOM 6€30MaCHOCTH;



CO3/1aBaTh TEKCThI (PU3NYECKOI0 COJEPKAHUS B PA3JIMYHBIX (hopMaTax ¢ yu€TOM Ha3HAYCHMS
uHbOpMallMl ¥ 1EJNeBOM ayAuTOpuH, BbIOMpas ONTUMaNbHYIO (OpMY TMNPEACTaBICHUS U
BHU3YyaJIU3aLUU.

KoMmyHHKaTHBHBIE YHUBEPCAJIbHbIE y4eOHbIE 1eiiCTBUS:

OCYIIECTBIAThH OOIIEHNE HA YpoKaX (PU3UKHU U BO BHE-YPOUHOU JESTEIIbHOCTH;

pacro3HaBaTh MPEINOCHIIKM KOH(DIUKTHBIX CUTYallui U CMATYATh KOH(JIMKTHI,

Pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3IKOBBIX CPE/ICTB;

[IOHMMATb U UCHOJIb30BaTh IPEUMYILECTBA KOMAaHAHON U UHIUBUYaIbHOU PaOOTHI;

BbIOMpPAaTh TEMAaTHKy W METOJbl COBMECTHBIX NEHCTBUH ¢ Y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH KaX10T0 4IeHA KOJUIEKTHBA,;

IIPUHUMATD LIEJIU COBMECTHON J1€ATENbHOCTH, OPraHU30BbIBATH U KOOPAMHUPOBATH JNEUCTBUS
1o €€ JOCTHMKEHUIO: COCTAaBJIATh IUIAH JEUCTBUM, pacupenessaTb pojaud ¢ Y4ETOM MHEHHH
YYaCTHHUKOB, 00CYKJIaTh Pe3yJIbTaThl COBMECTHOU palbOTHI;

OLCHUBATh Ka4C€CTBO CBOCTO BKJIaAa U KAXKIOTO Y4aCTHHKA KOMaH/IblI B O6HII/Iﬁ PE3YyIbTaT 11O
pa3paboTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIC IIPOCKTHI, OLUCHHMBATL HWACHU C IIO3MOHWU HOBHU3HLI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBIIATH TO3UTUBHOC CTPATECTHUIYCCKOC MOBCACHNE B PA3JIMYHBIX CUTyallUAX, MIPOABIIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaJlbHbIe y4eOHbIe AelicTBUS
Camoopranusanus:
CaMOCTOSITENIFHO OCYILECTBIISATh TTO3HABATEIFHYIO MACSITEIBHOCTh B 00JacTH (QHU3UKH W
aCTPOHOMMHU, BBISIBJISITH IPOOJIEMBI, CTAaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITENIBHO COCTaBIIATh IUIAH PELICHUs PACYETHBIX M KA4E€CTBEHHBIX 3a/1ad, IUIaH
BBIMOJIHEHUSI IPAKTUYECKOH paboThl ¢  y4yé€TOM HMMEIOLIMXCA PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IPEANIOYTCHUM;
JlaBaTh OLIEHKY HOBBIM CUTYyalLUsIM;
pacmupsATh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMUHBIX MIPEANOYTEHUH;
7ienaTh OCO3HAHHBIA BbIOOpP, apryMEHTHpOBaTh €ro, OpaTk Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OLIEHUBATh NPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBAaTh (POPMHUPOBAHUIO U MPOSIBICHUIO 3PYAUINHU B 00JaCTH (PU3HKHU, TTOCTOSIHHO
MOBBIIIATH CBOI 00pa30BaTEIbHbIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPO/Ib, IMOLIMOHAIbHBINH HHTEJVIEKT:
JaBaTh OLICHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JCATEIbHOCTb, OLEHUBATH
COOTBETCTBHUE PE3YJIbTATOB LEISIM;
BJIaJIeTh HABBIKAMH IO3HABATEIbHON pedIeKCHM KaK OCO3HAHUS COBEPILACMBIX NEHCTBUI U
MBICIIUTENIBHBIX IIPOLECCOB, X PE3YJIBTaTOB U OCHOBAHMIA;
UCTIOJIb30BaTh NMPUEMBI pe(IIeKCUH JJIS1 OLCHKH CUTYAIMH, BEIOOpa BEPHOT'O PELICHHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHS 110 UX CHIKEHUIO;
[IPUHUMATh MOTUBBI U ApI'yMEHTBI APYIUX IIPU aHAIU3€ PE3YJIBTATOB AEATEIbHOCTH;
IIPUHUMATH ceOs, IOHUMasi CBOM HEJOCTATKU U JOCTOUHCTBA,
IIPUHUMATh MOTUBBI U API'YMEHTBI APYIUX IIPU aHAIU3€ PE3YJIbTATOB AEATECIBHOCTH;
IIPU3HABATh CBOE MPaBO U MPABO JPYTrUX Ha OMIMOKH.
B mporiecce AOCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MPOTPAMMBI 1O (DU3HKE IS
YPOBHSI CpeAHEro oouero o0pa3oBaHUs y OOYHYAIOUIMXCS COBEPIIEHCTBYETCS 3MOLMOHAJIBHBIN
MHTEJUICKT, MPEATNOJIAraloIni ¢(hOPMUPOBAHHOCTD:



CaMOCO3HAHUs, BKIIOYAIOUIETO CIOCOOHOCTh MOHHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHHE,
BUJIETH HAIPABJICHUS PA3BUTHSI COOCTBEHHON AYMOITMOHAILHOMN C(hephl, ObITh YBEPEHHBIM B cede;

caMOpErylUpPOBaHUS, BKIIIOUAONIETO CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTH
3a CBOE TOBEJICHUE, CIIOCOOHOCTh aalTHPOBATHCS K AMOIMOHAIBHBIM W3MEHCHUSM U TIPOSBISATH
TUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKJIIOYAIONIEH CTpEMJICHHE K JIOCTI)KCHHIO MW U YCIexy,
ONTUMHU3M, HHUIIUATUBHOCTh, YMEHUE JIWCTBOBATH UCXO/IS U3 CBOMX BO3MOXHOCTEH;

SMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €0 MPH OCYIIECTBICHUN OOIICHHsI, CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKHUBAHUIO;

COIIMAIHHBIX HABBIKOB, BKJIOYAIOIIMX CIIOCOOHOCTH BBICTPaMBaTh OTHOIIEHHUS C JIPYTUMU
JOIbMU, 3a00TUTHCS, IPOSBIATH HHTEPEC U pa3peniaTb KOHMIUKTHL

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obydenuss B 11 kjacce mpeIMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
OTpaXkaTb C(HOPMHUPOBAHHOCTD y O0YUAIOIIIMXCSI YMEHHUIA:

JI€MOHCTPUPOBATh Ha MpHUMeEpax pojib U MecTO (pU3MKM B (HOPMUPOBAHMM COBPEMEHHOMN
Hay4YHOM KapTHHBI MHUpa, B Pa3BUTHUM COBPEMEHHOM TEXHUKM M TEXHOJOTHH, B INPAKTHYECKOU
NEsITeTbHOCTH JI0/IeH, LIEJIOCTHOCTh U €IMHCTBO (PU3MUECKOM KapTUHBI MUPA;

YUUTBHIBATh TPAHHUIBl NPUMEHEHHS M3YYCHHBIX (U3MUECKUX MOAENeH: TOYEUHBIN
ANEKTPUYECKUH 3apsfl, JIyd CBETa, TOUCUHBIM UCTOYHMK CBETA, siACpHAasi MOAECIb aTOMa, HyKJIOHHAs
MOJIEJIb AaTOMHOTO Siipa MPH pelleHNH (PU3NIECKHX 3a/1aY;

pacrno3HaBaTb (U3MUECKUE SBIECHUS (MPOLECChl) M OOBACHATP MX HAa OCHOBE 3aKOHOB
ANEKTPOAMHAMUKN M KBAaHTOBOW (PU3MKM: 3JIEKTPUUECKAs MPOBOJUMOCTb, TEILJIOBOE, CBETOBOE,
XMMHMUYECKOE, MAarHUTHOE JEHCTBUSA TOKA, B3aWMOACHCTBME MAarHUTOB, AJIEKTPOMAarHUTHAas
UHAYKINS, JCHCTBHE MArHUTHOTO TIOJIE Ha MPOBOAHMK C TOKOM M JIBWXKYLIUHCS 3apsii,
3JIEKTPOMArHUTHBIE KOJIEOAHUsI M BOJIHBI, MPSIMOJIMHEHHOE PacIpOCTpaHEHUE CBETA, OTPaXKEHHUE,
npejoMiIeHne, WHTepdepeHuus, Iupakuus ¢ TOJSpH3alMs CBETa, JHCIEPCUS CBETa,
dotosanexktpudeckuit 3pdext (hoTorddekt), cBeToBoe NaBiIeHHE, BO3ZHUKHOBEHUE IJHMHEHYATOTO
CIIEKTpa aToMa BOJOpO/Ia, ECTECTBEHHAs! U UCKYCCTBEHHAs PaINOaKTUBHOCTD;

OINUCHIBaTh H3YYEHHBIC CBOMCTBAa BEIIECTBA (AJIEKTPHUUECKUE, MAarHUTHbBIE, OINTHYECKUE,
ANEKTPUYECKYIO MPOBOAMMOCTh PAa3IMYHBIX CpE) M AJIEKTPOMArHUTHBIEC SIBICHUS (IIPOLIECCHI),
UCTONb3ysd (U3MUECKUE BEIMYMHBI: OSJEKTPUUYECKUH 3apsi, CHJIa TOKa, DSJICKTPUYECKOe
HaINpsDKEHUE, AJIEKTPUYECKOE CONPOTHBIICHHE, Pa3HOCTh MOTEHIUAJIOB, AJIEKTPOJBUKYIIAs CuIia,
paboTa TOKa, MHIYKLMS MAarHUTHOTO Moy, cuia Awmmepa, cuia JlopeHIa, MHIYKTUBHOCTb
KATYILKH{, SHEPrus 3JEKTPUUECKOI0 W MAarHUTHOrO IOJeH, MepuoJ M YacToTa KoyiebaHuil B
KoJIe0aTeIbHOM KOHTYpE, 3aps]l M CWiIa TOKa B MPOLIECCEe TapMOHMYECKHX 3JIEKTPOMArHUTHBIX
KosneOaHuil, (OKYCHOE pacCTOSHHE W OINTUYECKas CHiia JIMH3bl, IPU ONHCAHUU MPaBUIBHO
TPaKTOBaTh (PU3UUECKUN CMBICI UCIOIb3YEMbIX BEJIMUMH, UX 0003HAYCHUS U €IUHHUIIBI, YKa3bIBATh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIMUUHY C JPYTUMH BEJIMYUHAMY;

OIMCHIBATh U3yYCHHbIC KBAHTOBBIC SIBJICHUS U MPOLIECCHI, UCIIONB3Ys (PU3NUECKUE BETUUMUHBI:
CKOPOCTb 3JICKTPOMATrHUTHBIX BOJIH, UIMHA BOJHBI M YacTOTAa CBETa, SHEPrHsl U UMIYNbC (POTOHa,
IIEpHO IOJIypaclaja, dHEPrusl CBSI3U ATOMHBIX SJ€P, IPU OINHUCAHUU IPABUIBHO TPAKTOBATh
(bu3n4ecKuil CMBICI UCIIOJIb3YEMbIX BEIMUYUH, UX 0003HAYCHHS U €IUHMIIbI, YKa3blBaTh (OPMYIIbI,
CBSI3BIBAIOIME JAHHYIO (DU3UYECKYIO0 BEJIMYMHY C OPYTMMHU BEJIMYMHAMHU, BBIYMCIATH 3HAUCHUE
(hU3UYECKON BEITUYHMHBL;

aHaU3UpOBaTh (PU3UYECKUE MPOLECCHl M SBJICHUS, UCHONb3ysd (PU3MUECKUEe 3aKOHBI U
IPUHLHKIGL: 3aK0H OMa, 3aKOHBI IIOCIEA0BATENBHOIO U MAPaUIEIbHOTO COEJUHEHHS IPOBOJHUKOB,
3akoH Jlxoyna—JIeHna, 3akOH OJIEKTPOMArHUTHOM  MHAYKLUH, 3aKOH IIPSMOJIMHEMHOIO
pPacIpOCTpaHEHUs] CBETA, 3aKOHBI OTPAXXCHMsI CBETA, 3aKOHBI IIPEJIIOMIICHUS CBETAa, ypaBHEHHUE



OnHIuTeHa 1 GoTo3dexTa, 3aKOH COXpaHEHHs SHEPIUH, 3aKOH COXPAHEHHsI UMIIYJbCa, 3aKOH
COXPAaHEHHUs IEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHHUsI MaCCOBOT0 YHCIa, TOCTYNAThl bopa, 3aKkoH
paZMOAaKTUBHOIO pacmajza, HpU STOM pas3IndaTh CJIOBECHYI (OPMYIUpPOBKY 3aKOHa, €ro
MaTEeMaTHYECKOE BbIPAXKEHHUE U YCIOBHSI (TPAHULIbL, 00JACTH) IPUMEHUMOCTH;

OIIPEACIIATH HAIIPaBJICHUE BEKTOPA MHAYKIIMM MarHUTHOT'O IOJIS MPOBOJHUKA C TOKOM, CHJIBI
Awmnepa u cuisl JlopeHna;

CTPOUTH U ONUCHIBATH U300paKEHHE, CO3IaBaeMOe IIIOCKUM 3€pKaJloM, TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTHI [0 HCCIEIOBaHHIO (DU3MYECKHX SBJICHUNH U TPOLIECCOB C
MCIOJIb30BaHUEM MPSIMBIX U KOCBEHHBIX M3MEpPEHHI: Mpu 3TOM (OpMYIHPOBAThH NMpodieMy/3aiady
U TUNOTE3y y4eOHOro 3KCIEPHMEHTa, COOMpaTh YCTAHOBKY U3 IPEAJIOKEHHOTO 000pyIOBaHU,
IIPOBOJUTH OTBIT U (POPMYIIUPOBATH BHIBOABI;

OCYILECTBIATh MPSIMbIE U KOCBEHHbIE U3MEpEHUs (PU3MUECKUX BEITUYMH, IIPU 3TOM BbIOUpATh
ONTUMAJIBHBIN CIIOCOO M3MEPEHUs M HUCIOJIb30BaTh M3BECTHBIE METOJbI OLIEHKU IOTPEIIHOCTEH
N3MEPEHU;

HCCIIEIOBaTh 3aBHCUMOCTH (PM3UYECKUX BEIMYUH C HCIIOJIB30BAaHUEM MPSIMBIX HU3MEPEHUIl:
IPU 3TOM KOHCTPYHUPOBaThb YCTaHOBKY, (UKCUPOBATh PE3yJbTaThl IMOJYYEHHOW 3aBHCHUMOCTHU
(u3nUeCcKUX BEITUYMH B BUJE TaOJIUI U TpaMKOB, ATIaTh BEIBOBI 0 Pe3yJIbTaTaM MCCIICAOBAHMS;

coOmogaTh mpaBwia 0€30MacCHOrO0 TpyJda IpU IPOBEJCHUM MCCIEJOBAaHUN B paMKax
yu4eOHOTO  JKCIIEPUMEHTa, Y4eOHO-HUCCIIEOBATENBCKONH M MPOEKTHOM  JIEATENILHOCTH €
UCIIO0JIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIaOOPaTOPHOro 000pyA0BaHUS;

pemaTh pacyE€THBIC 3a/1a41 C SIBHO 3aJaHHOM (PU3NUYECKON MOJENbI0, UCIIONb3Yys (PH3UUECKUe
3aKOHBl M HPUHIMIBIL, HA OCHOBE aHAlIM3a YCJIOBUS 3a/Jaud BbIOMPATh (PU3UYECKYIO MOJIEINb,
BBIJICNIATh (DU3MYECKHE BEIUYMHBI U (OPMYNbI, HEOOXOMUMBIE A €€ peIleHHs, MPOBOAUTH
pacuéThl M OLIEHUBATh PEAIbHOCTH ITOJIyYEHHOI'O 3HAYE€HUs! (PU3UUECKOM BETHMUUHBI;

pelaTth KauyecTBEHHBbIE 3a/ayM: BBICTpAUBaTh JIOTMYECKHM HENPOTHUBOPEUYMBYIO LIENIOYKY
paccyKAeHUI ¢ OIIOPOI Ha N3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHMUS;

MCTIOJIB30BaTh MPU PEIICHUH Y4eOHBIX 3a/1ad COBPEMEHHbIC WH(POPMALMOHHBIE TEXHOJIOTUU
Vi1 TIOMCKa, CTPYKTYpUPOBAaHMSA, MHTEpIpETallM M NpeACTaBlIeHUs Y4eOHOM U HayyHO-
HOMYJSIPHON MH(OPMAINH, MTOTYYSCHHON M3 Pa3TUYHBIX UCTOYHUKOB, KPUTHUECKU aHAJIH3UPOBATDH
I0JTy4aeMyto HH(OpMaIHIo;

OOBSICHATH MPUHLUIBI IEHCTBHUSI MAIllMH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBUA UX 0€30MaCHOI0 UCTIOJIb30BaHMsI B TOBCEHEBHOM KU3HM,

NPUBOJIUTh TPUMEPHI BKJIAJa POCCHUCKUX M 3apyOeKHBIX YUEHBIX-(DU3MKOB B pa3BHTHE
HayKH, B 00BSCHEHHE MTPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHA;

MCTIOJIB30BaTh TEOPETHUECKUE 3HAHUS MO (PU3HMKE B TIOBCEIHEBHOM KU3HU JIJISI 00ECTICUeHUS
0€30I1acCHOCTH IpU OOpaIeHHU ¢ MpUOOpaMM M TEXHUYECKUMH YCTPOWCTBAMM, JJISI COXPaHEHMS
3JI0POBBSI U COOJIIOIEHHSI HOPM 3KOJIOTHYECKOT0 TIOBEIEHHS B OKPYKaIoILei cpere;

paboTaTh B TpyINIe C BHINOJIHEHUEM PA3IUYHBIX COLMAIBHBIX POJeH, MIaHUPOBaTh paboTy
IpYNNbl, PpalMOHAIBHO paclpeieNaTh O0S3aHHOCTH W IJIAHUPOBATh  JAESTENBHOCTh B
HECTaH/JAPTHBIX CHUTYyalUsX, aJE€KBaTHO OLEHUBATh BKJIAJ KaXKIOTO W3 YYaCTHUKOB TIPYIIBl B

peuieHuc paCCManHBaeMOﬁ HpO6HeMLI.



TEMATHYECKOE IINTAHUPOBAHHUE 11 KJIACC

KonunyecrBo yacos DJIEeKTPOHHBIE
Ne HaumenoBanmue
(uudposbie)
n/ pa3jie/ioB U TeEM Bcer | Kourpoabnsl | IIpakTHyeck
o0pa3oBaTe/ibHbIE
n NpOrpamMmbl 0 € padoThI ue padoTbl
pecypcbl
Paznen 1. 9JIEKTPOJANHAMUKA
MarsurtHoe 1oie. bubnunorexa LIOK
1.1 DNeKTpOMarHuTH 11 1 2 https://m.edsoo.ru/7f41c9
ast UHIYKINSL ic
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHHYeCKHE U bubmuorexa [IOK
2.1 AJICKTPOMArHUTH 9 1 https://m.edsoo.ru/7f41c9
bI€ KOJIEOAHHMs ic
MexaHndeckue u bu6nunorexa LIOK
2.2 AJEKTPOMAarHuTH 5 1 https://m.edsoo.ru/7f41c9
bIE BOJIHEI ic
bu6mmoreka [IOK
2.3 Onruka 10 2 https://m.edsoo.ru/7f41c9
7c
HUroro no pazneny 24

Pasnea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBEI
CICIATbHOM butmmoreka [JOK
3.1 4 1 https://m.edso0.ru/7f41c9
TEOPUH e
OTHOCHUTEIBHOCTHU L~
Hroro no pasnemy 4

Pa3nea 4. KBAHTOBAS ®PU3UKA

DJIEeMEHTHI bubmuorexa [IOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41c9
ONTHUKH 7c
bu6mmoreka [IOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c9
7c
but6mmoreka [JOK
4.3 ATOMHOE SIAPO 5 https://m.edsoo.ru/7f41c9

ic
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Hroro mo pazaeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

ONEeMEHTHI bubnunorexa LIOK
5.1 aCTPOHOMUU U 7 https://m.edsoo.ru/7f41c9
acTpou3uku 7c
Hroro no pazaeny 7

Pa3nesa 6. OBOBIIAIOIIEE IIOBTOPEHHUE

but6mmoreka [JOK
06006
6.1 OPHAIOMEe 4 https://m.edsoo.ru/7f41c9
MOBTOPEHHE
7c
Hroro no pasneny 4
PeszepBHOE Bpems 3
OBLIEE
KOJIMYECTBO
YACOB I1O0 08 3 >
[MPOIT'PAMME
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HOYPOYHOE IINTAHUPOBAHHE 11 KJTACC

Ne Tema Komnu Hara 1o Jlata mo DNeKTpOHHbIE TU(PPOBLHIE O6opynoBaHue MKOILHOTO
ypoOKa €CTBO IUIaHY bakry 00pa3oBaTe/IbHBIC PECYPCh TexHomnapka «KBantopruym»
4acoB UCIIOJIb3YEMOE Ha YPOKE
Kommnekt EI'D.
ITocTossHHBIC MAaTHUTHI M UX B3aUMOJICHCTBHE. DJIEKTPOMATHUTHBIE SIBJIEHHUSI.
1 MaruuTtHOe mose. BekTop MarHuTHOM 1 3.09 bubmmorexa [OK
VHTYKLIMH. JIMHUYM MarauTHOMN WHYKIUU. https://m.EdSOO.rU/ff009778
MarnuTHO€ 1moJjie TPOBOJHUKA C TOKOM. OMbIT Kommner EI'3-JIabopatopust.
Opcrena. BzanmoaeiicTBre IPOBOJHUKOB C Bubmmorexa LIOK
2 pcrena. )it poBOJ 1 10.09 DNEKTPOMarHUTHBIE SBJICHMUS.
TOKOM https://m.edsoo.ru/ff0c98fe
JlabopaTopHast pabota «/3ydeHrne MarHuTHOTO Bu6mmoreka [JOK Kommiekr EI'S  -JTaboparopwst.
3 MOJIS1 KATYIIKA C TOKOM) 1 11.09 https://m.edso0.ru/ffocosfe DNEeKTPOMarHUTHBIE SIBJICHHUS.
JleficTBME€ MarHUTHOTO TIOJIsI HA MIPOBOTHUK C Kommniext EI'D-JlabopaTopus.
4 TokoM. Cuna Ammiepa. JlaboparopHast 1 17.09 bubmoreka [IOK DJIEKTPOMArHUTHBIE SIBJIEHHUSI.
padoraNel «MccaenoBanue aeiicTBust https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MATHUTA HA PAMKY € TOKOM»
JleficTBHEe MArHUTHOTO TOJISI HA JIBHXKYILYFOCS Kommiext ET'D -JlaGopaTtopus.
5 3apsokenHyro uactuiy. Cuna Jlopenna. Pa6ora 1 18.09 brbmiorexa LIOK DJIeKTPOMAarHUTHBIE SBJICHMSL.
cuibl JlopeHna. https://m.edsoo.ru/ff0c9df4
DnekTpoMarHutTHas uHAyKnus. [ToTok BekTopa Bu6nnorexa LIOK Kommext EI'D-JlabopaTopus.
6 MarHuTHOW MHAYKImH. D/IC HHYKIMH. 3aKOH 1 24.09 https://m.eds00.ru/ffod04a6 DNIeKTPOMArHUTHBIC SBJICHHUS.
3JIEKTPOMAarHUTHOM MHAYKIMKU Dapazes. E— :
Kommnekt EI'D.
7 JlabopaTtopHnast pab6ora Ne2 «McciaenoBanue 1 2509 bubnmnoreka [JOK
SIBJICHUS 3JIEKTPOMATHUTHON MHIYKIMID) ' https://m.edsoo.ru/ff0cal50 OJNEKTPOMATHUTHBIC ABJICHUS.
NHayKkTUBHOCTE. fIBIIEHHE CAMOMHAYKIIVH. Kommnext EI'3-JIabopaTopus.
3 DJIC caMOMHIYKIIUH. DHEPTHs MarHUTHOTO 1 110 bubimorexa [IOK JIeKTPOMATHUTHBIC SIBJICHUSL.

IMOJIA KaTylIKHU C TOKOM. 3JICKTpOMaI‘HI/ITHOC
I10JIC.

https://m.edsoo.ru/ff0ca600
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TexHudeckue yCTpOﬁCTBa " X NPUMCHCHUC:

9 MOCTOSTHHBIE MAarHUTBI, SJIEKTPOMArHUTHI, 510 bu6muoteka [IOK
3JIEKTPOJIBUraTElb, YCKOPUTEIH ' https://m.edsoo.ru/ff0d04a6
3JIEMEHTaPHBIX YACTHUI], UHIYKIIMOHHAS TEYb.

10 Ob6o6matomuit ypok «MarauTHoe moiie. 8.10 bubmumorexa [IOK
DIIeKTpOMAarHuTHasT MHIYKITUS». ' https://m.edsoo.ru/ffOcab82

" KI:)/IHTponLHaﬁ paﬁo;a Nelmo Teme 010 Bu6miorexa LIOK
«MarHuTHoe noJje. JJeKTPOMATrHUTHAs : https://m.edsoo.ru/ffocads8
HHIYKIUS ».

CB00OOIHBIE MEXaHUYECKHE KOJIeOaHusI.

12 ["apmonnueckue konedaHus. YpaBHEHUE 15.10 bu6mmoteka [IOK
rapMoHU4YecKux koneOanuit. [IpeBpamenue ' https://m.edsoo.ru/ff0caf06
SHEPTUHU.

JlabopaTropnasi pa6oraNe3 «MccaenoBanue
3 3aBHCHMOCTH MePHOIA MAJIBIX KoJiedanuii Bu6morexa IIOK

1 16.10
rpy3a Ha HUTH OT JJIMHbI HUTH H MACChI https://m.eds00.ru/ffod04as
rpys3a» .

KonebarenbHbiit kKoHTYp. CBOOOIHBIE

y 3nngp0MaerHme Kone621:{1/m B MJI€TEHOM 110 BuGmuorexa LOK
KoJIe0aTeIbHOM KOHTYpE. AHAIOTHS MEXK 10.

P o https://m.eds00.ru/ff0ch820
MEXaHHYECKUMH U JICKTPOMATrHUTHBIMU
KOJIeOaHUSIMHU.
[IpencraBneHne o 3aTyxaromnX KOJICOAHHSIX.

15 BhIHYXICHHBIC MEXaHHYECKUE KOJICOaHMSI. 53.10 bubnuorexa LIOK
Pe3onaHnc. BeIHYKXI€HHBIE 2JIEKTPOMAarHUTHBIE ' https://m.edsoo.ru/ffOcbb86
Kosie0aHusl.

[lepemennslit Tok. CuHYCOUAIBHBIN

16 IIEPEMEHHBIN TOK. MOIIHOCTL IEPEMEHHOTO 511 bubmotexa LIOK
TOKa. AMIUTUTY/THOE U ICUCTBYIOIICE 3HAUCHUE ' https://m.edsoo.ru/ffOcbd34
CHUJIBI TOKA U HAIIPSDKEHUSI.

17 Tpanchopmarop. [IpousBoacTBo, nepenava u 6.11 bubnuorexa [IOK
NMoTpeOICHUE IEKTPUUSCKOM SHEPTHH. ' https://m.edsoo.ru/ff0d04a6

18 YCTpOHCTBO U IPaKTHUYECKOE PUMEHEHUE 12.11 bubnmnoreka [JOK

AJIEKTPUYECKOTO 3BOHKA, TeHEPaTopa

https://m.edsoo.ru/ff0cc324
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IIEPEMEHHOI0 TOKA, JIMHUI dJIEKTponepeiay.
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE

bubmuoreka [IOK

19 . 13.11
anektposHepruu. Kynbrypa HCTIONb30BAHMUS https://m.edsoo.ru/ff0d04a6
AJIEKTPOIHEPTHH B TIOBCETHEBHOM YKHU3HH.
MexaHuuecKkre BOJIHBI, YCIOBUS
20 pacnpoctpanenus. [lepuona. CkopocTth 19.11 bu6mmoteka [IOK
pacupoCTpaHEeHUs U JJIMHA BOJIHBI. ' https://m.edsoo.ru/ffOcca54
[Toriepeunble U MPOJOJIBHBIE BOJIHBI.
21 3Byk. CkopocTh 3ByKa. [ pOMKOCTb 3BYKa. 2011 bubnnoreka [JOK
Bricora Tona. TemOp 3ByKa. ' https://m.edsoo.ru/ffOcccOc
®opmyna ToMcoHa. 3aKOH COXpaHEHUS Bu6uorexa IJOK
22 26.11
EESIFT) ;;Ied B HIICAIILHOM KONICOATEIBHOM https://m.edsoo.ru/ffOch9c4
23 DJIEKTPOMAarHUTHBIE BOJIHBI, UX CBOMCTBA U 2711 bubnmnoreka [JOK
ckopocTsb. [lIkana 371eKTpOMarHuTHBIX BOJIH. ' https://m.edsoo.ru/ffOccfe0
24 [IpuHIIMIIBEI paINOCBSA3U U TEIEBUACHUSA. 312 but6mmoreka [IOK
PazButue cpencrts cBa3u. Pagnonokanus. ' https://m.edsoo.ru/ff0d04a6
o5 Konrpoabnas pa6ora Ne2 «Kosaebanusi n 412 bubnuorexa [IOK
BOJIHBD). ' https://m.edsoo.ru/ff0cc6f8
[IpssMonuHEHOE PaCIPOCTPAHEHHUE CBETA B Bu6muorexa IJOK Kommiiekt EI'O-
26 gsgfap(ﬁ;?lj;%?e' ToueHHbli HCTOHHHK 1012 https://m.edsoo.ru/ff0cd350 | J1a0opatopus.Ontika.
OTtpakeHue cBeTa. 3aKOHBI OTPAKEHHUS CBETA. Kommniext EI'D-JlabopaTopus.
27 [ocTpoenue n300paKeHuii B IIIOCKOM 11.12 bubmmorexa IIOK OLTHKA.
3epKaje. https://m.edsoo.ru/ffOcd4e0
[Ipenomnenue ceera. [lotHOE BHyTpEeHHEE Bu6miorexa IJOK Kommext ET'D
28 . 1 17.12
:3):1%( s;;:rfff;l;;zg;f YFOT HOTHOTO https://m.edsoo.ru/ffOcd7{6
29 JlaGopaTopHan pa6ora Ned «M3mepeHue 18.12 bubnuorexa [IOK Kommnexr EI'D
MOKA3aTeJIA MPeJTOMICHUS CTEKJIA). ' https://m.edsoo.ru/ff0cd67a
30 JIun3el. [TocTpoeHne n300paXkeHU B THH3E. 24.12 bubnnoreka LIOK

dopmyiia TOHKOM JIMH3BL. Y BEJIMYEHUE JIMH3BI.

https://m.edsoo.ru/ffOcddle
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JlaGopaTtopnas padora NeS «MccienoBanue

bubmuoreka [IOK

31 CBOICTB H300pakKeHUil B JINH3AX» 25.12 https://m.edsoo.ru/ff0d1784
Hucnepcus ceeta. CII0XKHBIN cocTaB 6€710ro bubnuorexa [IOK Kommnekr EI'D-JIabopaTopusi.
32 ceera. lIget. JlTaGoparopHnas pabora 14.01 https://m.edsoo.ru/ffod1784 | Onruka.
«Habimonenne aucrnepcuu CBeTa
23 Wurepdepenius CBeTa. Judpaxims cBera. 501 Bu6miorexa [JOK Kommnekr EI'D-
JudpaknuonHas pemeTka. : https://m.edsoo.ru/ff0ced22 JlabopaTtopus.OnrTuka.
34 [TorepeunocTs cBeTOBBIX BOJH. [Tonsipuszamus 21.01 bu6mmoteka [IOK
cBeTa. ' https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOphI U yCTPOMCTBA U 2701
yCIIOBHS UX O€30M1aCHOT0 IPUMEHEHUS. '
- I'panutbl H%I/IMGHI/IMOCTI/I KJIaCCHECKOH 2501 BuGmiorexa LOK
MexaHuKu. [locTynaTel crieluaibHONU TEOpHU . https://m.edso0.ru/ffOcfe62
OTHOCHTEIILHOCTH.
37 OTHOCHTEIBHOCTD OJTHOBPEMEHHOCTH. 59.01 bu6mmoreka [IOK
3ameyieHre BpEeMEHH U COKpAICHUE JJIUHBI. ' https://m.edsoo.ru/ffOcfad2
28 DHeprus I/E HMITYIILC PENATHBUCTCKOMH oo BuGmiorexa LIOK
gacTuipl. CBsI3b MacChl ¢ SHEPTUEH U . https://m.edsoo.ru/ffOctc68
UMITYJIbCOM. DHEPTHS TIOKOSL.
2 gOHTPOJIbHaH paﬁoTauNQS «OnrTuka. 0 Bu6uorexa IJOK
CHOBDI CIIeIaIbHOM TeophH ' https://m.edsoo.ru/ff0cf6f0
OTHOCHTEJIbHOCTH.
40 ®otonbl. ®opmyina [Tnanka. DHeprus u 11.02 bubmorexa LIOK
UMITYJIbC (POTOHA. ' https://m.edsoo.ru/ffOcfe16
41 OrtkpsiTHE U uccnenoBanue Gorodddexra. 12.02 bubmotexa LIOK
Omsite A. T'. Cronerosa. ' https://m.edsoo.ru/ffOcffc4
3akonsl pororddexra. YpaBHeHHE
42 Ounmreitna i poroaddexra. «Kpacnas 18.02 bubmorexa IIOK
rpanua» Gorodddexra. https://m.edsoo.ru/ff0d015e
43 Hapnenue ceeta. Onbitel [1. H. JIeOGenena. 19.02 but6mmoreka [IOK

XHUMHUYECKOE NENCTBUE CBETA.

https://m.edsoo.ru/ff0d04a6
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TexHudeckue yCTpOﬁCTBa " NPaKTUYICCKOC

but6mmoreka [IOK

44 npuMeHeHue: GpoTodaeMeHT, (OTOJATUHK, 25.02
CONHEHAT GaTapes, CBETOIHOI, https://m.edsoo.ru/ff0d04a6
45 Pemenne 3a1a4 mo reme «JIEMEHTBI 26.02 but6mmoreka [IOK
KBAHTOBOW ONITHUKW. ' https://m.edsoo.ru/ff0d0302
Mognens atoma Tomcona. OnbiTel Pesepdopaa Bu6moreka LOK
46 0 paccestHuro o-Jactuil. [[ranetapHast Moaelb 4.03
' https://m. .
ATOMA. ps://m.edsoo.ru/ff0d091a
but6mmoreka [IOK
47 [Mocrymna . 5.03
TyJaThl bopa https://m.edsoo.ru/ff0d0Oafa
Nznyuenue u nornomenue GOTOHOB MPU
48 IIEpEX0€ aTOMa C OJHOI0 YPOBHSI DJHEPTUU Ha 11.03 bubmorexa IIOK
Ipyroi. Buasl ciekTpos. https://m.edsoo.ru/ff0d0afa
BonHoBEIe cBOlicTBa yacTHIl. BoIHEI 1ie Bu6motexa 1IOK
49 Bbpoiins. KoprnyckynsipHO-BOJHOBOM Tyanu3M. 12.03
CHOHTaHHOE Y BBIHYXJIECHHOE U3JTyYEHHE. https://m.edso0.u/ff0d0ca8
OTKpbITHE paTUOAKTUBHOCTH. OTBITHI Bummorexa [OK
50 Pesepdopna o onpenenennto cocraBa 18.03 https://m.edsoo.ru/ffodofd2
PaIMOAKTUBHOTO M3TY4YCHHUS. " '
CgoiictBa anb(a-, 6eta-, raMMa-U3ITydeHUsI. BuGmiorexa IOK
51 Brnusinue pagnoakTHBHOCTH Ha JKUBBIC 19.03
OPTAHH3MEL https://m.edsoo.ru/ff0d04a6
OTKpbITHE MPOTOHA U HEUTpOHA. M30TOMEI. Bu6uorexa IJOK
52 Anbda-pacniaj. DIEKTPOHHBINA U MO3UTPOHHBIH 1.04 httos://m.edsoo.ru/FfOd1162
Oeta-pacnan. 'aMMa-u3nydeHue. — )
DHeprusi CBI31 HYKJIOHOB B siJipe. SnepHbie
53 peakmu. SnepHsiit peaktop. [IpoOaemsl, 204 bubmmorexa [LIOK
MEPCIIEKTUBBI, SKOJIOTUYECKUE ACTIEKThI ' https://m.edsoo.ru/ff0d1356
SIIEPHOM DHEPIETUKH.
DneMeHTapHbIe YacTulibl. OTKpBITHE
No3UTpOoHa. MeToIbl HaOMI0ICHUS U Bu6mmorexa [OK
o4 PETUCTPAIMH dJIEMEHTAPHBIX YacTuil. Kpyriisrit 8.04

croi1 «DyHIaMeHTaIbHbIE B3aUMOIECHCTBHS.
EnuHcTBO u3nyeckoil KapTUHBI MUPay.

https://m.edsoo.ru/ff0d0e38
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Bun 3Bé3aHor0 HeOa. Co3Be3aus, spKue

bubmuoreka [IOK

55 3BE3/1bl, IUIAHETHI, UX BUIMMOE JBIKEHUE. 9.04 https://m.edsoo.ru/ff0d1784
ConneyHasi cuctema.
but6mmoreka [IOK
56 Connue. ConHeuHnast akTUBHOCTb. MIcTOUHMK 15.04 httos://m.edso.ru/ff0d1784
sHepruu CoyiHLA U 3BE3I. S '
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKH. bubmuorexa [JOK
3BE3/1bI TJIABHOMU TTOCIJIEI0BATEILHOCTH. https://m.edsoo.ru/ff0d1784
S7 Buytpennee ctpoenue 38E31. CoBpeMeHHbIE 16.04
MIPEJICTABICHUS O TIPOUCXOXKICHUH H
sBomonu CoJHIIa U 3BE3]
Mnuneunsiii [IyTe — Hama ['amakTuka. bubnnorexa [HOK
58 [Tonosxenue u aprxenne ConHna B ['amakTuke. 22.04 https://m.edsoo.ru/ff0d1784
lNanaktuku. YEpHBIE ABIPHI B sIpax raIAaKTHK.
Bcenennas. Paz6eranue ramaktuk. Teopust bubnuoreka [JOK
59 Bosbimoro B3peiBa. PennukToBoe H3mydeHHE. 23.04 https://m.edsoo.ru/ff0d1784
Mertaranaktuka.
bubmmnorexa IHOK
60 Hepeniennsie npo0ieMbl aCTPOHOMHUHU. 29.04 https://m.eds00.ru/ff0d1784
O6o006marommii ypok. Pois ¢usuku n bubnuotexa [JOK
61 aCTPOHOMHUU B 3I<v0H0MI/1qec1<017Iv, 5 30.04 https://m.edsoo.ru/ff0d1784
TEXHOJIOTMYECKOMN, COLMATbHON 1 3TUYECKON
chepax AesITeNLHOCTH YEeIIOBEKA.
O606maromuit ypok. Ponb pusuku u bubnuotexa [JOK
62 aCTPOHOMHH B BKUOHOMI/I‘ICCKOI‘/E, 5 6.05 https://m.edsoo.ru/ff0d1784
TEXHOJIOTMYECKOH, COLMATbHON U 3TUYECKON
cepax AeSITeILHOCTH YEIIOBEKA.
O606maromuii ypok. Ponb u Mecto pusuku u bubnuotexa [JOK
63 ACTPOHOMHHM B COBPEMEHHOM HAYYHON KapTUHE 7.05 https://m.edso0.ru/ff0d1784
MUpa.
Ob6o6maromuii ypok. Ponb puznueckoit bubmmorexa [LIOK
64 TEOpUHU B (POPMUPOBAHUH TIPEICTABICHHUHA O 13.05 https://m.edsoo.ru/ff0d1784
¢du3uUecKoil KapTHHE MHpa.
65 O6o06marommii ypok. Mecto ¢pu3ndeckoi 14.05 bubnuorexa [JOK

KapTHHBI MUpa B O0ILEM pSAY COBPEMEHHBIX
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€CTEeCTBEHHO-HAYUHBIX MPEICTABIECHUN O
pUpoJIe.

https://m.edsoo.ru/ff0d1784

66 Pe3epBHbIil ypok. MaruuTHOE 1oJie. 1 20.05 BH6JIIHOTeKa HOK

DJeKTpoMarHuTHasE MHIYKIUSI. : https://m.edso0.ru/ff0d1784
. bubmmnorexa IIOK

PesepBHblit ypok. OnTrka. OCHOBBI

67 1 20.05 .
CHEIHAIbHON TE€OpUU OTHOCUTEIBHOCTH https://m.edsoo.ru/ff0d1784

68 Pesepublit ypok. KBantoBas ¢uzuka. 1 20.05 bubmmoreka [IOK
DJeMEHThI aCTPOHOMMHU U aCTPOPUIUKH. ' https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O 68

[TPOTPAMME
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