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HOSACHUTEJIBHASA 3AIIUCKA

[Iporpamma mo ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CPEIHErO OOIIero oOpa3oBaHUS
pa3zpaboTaHa Ha OCHOBE TMOJIOKEHUI U TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS OCHOBHOM
oOpa3oBaTenbHON TporpaMmebl, npenactaBieHHbx B @I'OC COO, a takxke ¢ y4éToM
dbenepanpHON paboueil MporpaMMbl BOCIIUTAHHS M KOHIIETIIIMN MIPENOAaBaHus y4eOHOTO
npenmera «@Pu3nka» B oOpasoBaTeNnbHBIX opraHusanusx Poccuiickoit ®Dexnepanuu,
peaIn3yIOIINUX OCHOBHBIE 00pa30BaTEIbHBIE IPOTrPAMMBI.

Copepxanue nporpaMMbl o (pU3MKe HAMpPaBIEHO HA (POPMUPOBAHHE €CTECTBEHHO-
Hay4yHOU KapTuHbl Mupa oOyuaronuxcs 10—11 kmaccoB npu oOydeHnn ux ¢Gu3MKe Ha
06a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AEATEIbHOCTHOrO moaxona. IIporpamma mo
¢usuke coorBercTByeT TpeboBanusiM DPI'OC COO k mMmiIaHUPYEMBIM JUYHOCTHBIM,
MpPEeIMETHBIM M METAlpeIMETHBIM pe3ysbTaTaM OOyYeHHs, a TaKKe YUHUTHIBACT
HEOOXOAMMOCTh peau3alliil MEXIPEIMETHBIX CBsi3ed (U3WKH C ECTEeCTBEHHO-
HAayYHbIMU y4eOHBIMHM TpeaMeTamMu. B Hell onpenenstoTcsi OCHOBHbBIE LENH U3yYEeHUS
($u3MKH HAa YPOBHE CPETHEro 0011ero 00pa3oBaHus, MJIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS
Kypca (U3MKH: TMYHOCTHBIE, METANIPEIMETHBIC, PEAMETHBIE (Ha 6a30BOM ypPOBHE).

[Iporpamma no ¢pu3MKe BKIIOYAET:

® [UIaHHpPYEMBbIE Pe3yJbTaThl OCBOCHHUS Kypca (U3HKU Ha 6a30BOM ypOBHE, B TOM

quClie IPEIMETHBIE pe3ybTaThl IO rojilaM 00y4YeHHUS;

e coaepkaHue yueOHoro npeamera «dusnkay mo rojgam o0ydeHuUs.

®du3uka Kak Hayka o Haubosee oOLIUMX 3aKOHAX MPHUPOJBI, BHICTyINAasi B KaueCTBE
y4eOHOTO TIpeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIQJ, B CUCTEMY 3HAHHHA 00
okpyxatormeM wmupe. [lIkonpHBI Kypc GHU3UKH — CHCTEMOOOPA3YIOMIMA IS
€CTECTBEHHO-HAYUHbIX y4€OHBIX MPEIMETOB, MOCKOJIbKY (M3MUECKHE 3aKOHBI JEKaT B
OCHOBE TIPOIIECCOB W SIBIICHUH, H3ydyaeMbIX XHMHEH, Ouojorued, QuandecKoi
reorpadueii m actpoHomuei. Vcrmonbp30BaHWE M aKTHBHOE NpPHUMEHEHHE (PH3MIECKUX
3HAHMM OIpeAeNsieT XapakTep M pPa3BUTHUE pPa3HOOOpa3HbIX TEXHOJOTUH B cdepe
SHEPIreTUKH, TPAHCIIOPTa, OCBOEHHS KOCMOCA, MOJYyYEHHUS] HOBBIX MATEpUATIOB C
3aJaHHBIMU CBOWCTBAMH M JApyrux. V3ydyeHune (Gu3MKM BHOCHT OCHOBHOW BKIIAJ B
(dbopMHUpOBaHUE €CTECTBEHHO-HAYYHOW KapTHHBI MUpPa 00ydaroumxcs, B (pOpMUPOBAHHE
YMEHUN MPUMEHSATh HAyYHBIH METOJ TO3HAHWS TIPU BBIMOTHCHHH HMH y4eOHBIX
VCCIIEJOBAHNUN.

B ocHOBY Kypca pu3uku 17151 ypoBHS CpEAHETO 00IIero o0pa3oBaHusl MOJOKEH Pl
uJel, KOTOPbIE MOXKHO pacCMAaTPUBATh KaK IPUHIUIIBI €70 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH Kypc SBISETCA JIOTUYECKU
3aBepIIEHHBIM, OH COICPKUT MaTepuajd M3 BCEX paslieloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK M COBPEMEHHON (PU3UKHU.

Hoesn cenepanuzayuu. B cooTBeTCTBHU C HEl MaTepuan Kypca GuU3NKu 00beInHEH
BOKpYr (usmueckux Teopuidl. Benmymmm B Kypce sBusieTcss  (HOpMHpOBaHUE
MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Hoesa  eymanumapusayuu. EE peanusanusi MpeanonaraeT HMCHOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (PU3NUECKON HAYKH, OCMBICIIEHUE CBS3H Pa3BUTHS (UBUKH C



pa3BuTHEM OOImECTBA, a TaKkKe C MHPOBO33PEHUYCCKUMH, HPABCTBEHHBIMH U
HKOJIOTMYECKUMH MPOOIeMaMHu.

Hoes npuxnaonou umanpasnrennocmu. Kypc Gusuku npeamnosnaraet 3HaKOMCTBO C
IIMPOKUM KPYTOM TEXHHUYECKUX M TEXHOJIOTUYECKHUX MPHIOKEHUN N3YYEHHBIX TEOPUI U
3aKOHOB.

Hoes sxonozuzayuu peannsyeTcst HOCPEeICTBOM BBEICHUS 3JIEMEHTOB COJIEpKaHus,
MOCBSIIEHHBIX  DKOJIOTHUECKUM MpOoOJieMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C
pa3BUTHEM TEXHHKH M TEXHOJOTHH, a Takke OOCYXIEHHUS TpoOJIeM palMoHaIbHOTO
MIPUPOIOTIOIB30BAHUS U 3KOJIOTMUECKOM 0€30IacHOCTH.

CTep>KHEBBIMU DJIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHusi ABIAIOTCS (¢uznueckue Teopuu ((GopmMupoBaHUE MpPEACTAaBICHUH O
CTPYKTYpe IOCTpOEHUsI (U3NYECKOH TEeopuH, posid (yHIAMEHTAIbHBIX 3aKOHOB MU
NPUHLUIIOB B COBPEMEHHBIX NPEACTABICHHUSIX O MPUPOJE, TPAHHUIAX HPUMEHHUMOCTH
TEOPUH, U OTIMCAaHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U TIPOIIECCOB).

CucTeMHO-/1eTeIbHOCTHBIN NOAX0A B Kypce (PU3UKU peanu3yercs MpexJie BCEero
3a CcU€T OpraHu3aly SKCIIEPUMEHTAIBHON JAesTenbHOCTH o0ydaromuxcs. s 6a30Boro
YPOBHS Kypca (U3UKH — 3TO MCIIOJIb30BAHUE CUCTEMBI ()POHTAIBHBIX KPaTKOBPEMEHHBIX
HKCIEPUMEHTOB U Ja0OpaTOPHBIX pabOT, KOTOPhIE B IporpamMme 1o (pu3uKe 0ObeIUHEHBI
B OOIIMI CIIUCOK YUYEHHUECKUX MPAKTUYECKUX paboT. Beinenenne B yka3aHHOM MepedHe
nabopaTopHBIX pabOT, MPOBOAUMBIX JJII KOHTPOJIS W OICHKH, OCYIIECTBISIETCS
y4aCTHMKaMH 00pa30BaTEIbHOIO MpoLecca UCXOMS U3 0COOCHHOCTEN IMJIaHMPOBAHUS U
ocHamieHusi kabunera ¢usukn. [Ipu 3TOM obecreunBaeTcs OBIaneHUE O0YYAIOITUMHUCS
YMEHHUSIMH  TNPOBOJAHWTH KOCBEHHBIC HW3MEPECHHS, HWCCICIOBAHUSA  3aBHUCHMOCTEH
(¢u3NYeCcKUX BEIUYMH U IOCTAHOBKY OIBITOB IO MPOBEPKE MPEJIOKEHHBIX TUIIOTES.

Bonbmioe BHIMaHuE yAETSETCS PEHICHUIO PACUETHBIX U Ka4eCTBEHHBIX 3a1ad. [Ipu
9TOM sl pacu€THBIX 3a/Jad MPHOPUTETOM SIBISIOTCS 3aJadd C SIBHO 3aJaHHOMN
¢usnyeckol  MOJAENBIO,  TO3BOJIAIONIME  MPUMEHATh  M3YUYEHHbIE  3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO pa3jeiia Kypca, TaKk M MHTErpUpYS 3HAHUSA U3 PA3HBIX
pazzaenoB. [l Ka4eCTBEHHBIX 3a/lad MPHOPHUTETOM SIBJISIOTCS 3a/laHUsl Ha OOBSICHEHHE
npoTekaHust (U3NYECKUX SBJICHUM M MPOIECCOB B OKPYXKAlOIIEeW >XKU3HHU, Tpedyrolue
BbIOOpa (PM3UYECKON MOJICIH TSI CUTYAIlH MMPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusmu OI'OC COO k maTepuasbHO-TEXHHUYECKOMY
obecrnieyeHnIo yueOHOro mpoiecca 6a30Bbli ypOBEeHb Kypca (PM3HKH HA YPOBHE CPEIIHETO
obmiero oOpa3oBaHUs JOJDKEH M3Y4aThCs B YCIOBHAX MPEAMETHOTO KaOWHETa (hU3HUKH
WIH B YCIIOBHSIX UHTETPUPOBAHHOTO KaOWHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKJIA.
B kabunere ¢u3Mku AOMKHO OBITH HEOOXOAMMOE JIa0OpaTOpHOE OOOpPYAOBAHME IS
BBITIOJTHEHUSI YKAa3aHHBIX B MPOTrpaMMe MO (PU3UKE YICHHUECKUX MPAKTUIECKUX padoT H
JIEMOHCTPAIMOHHOE 000pyTOBaHHE.

JleMOoHCTpaloHHOe 00opyioBaHue (HOPMUPYETCS] B COOTBETCTBUU C MPHUHLIUIIOM
MUHUMAJIBbHOW JIOCTATOYHOCTH M 00ECNedrBaeT TIOCTAHOBKY TIIEPEUMCIICHHBIX B
nporpamMme 1Mo (GU3MKE KIIOYEBBIX JIEMOHCTpAIMKA I HWCCIIEAOBAHUS HW3y4aeMBbIX
SBJICHUI M MPOLIECCOB, SMIUPUUYECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKHX
IIPUMEHEHHM.



JlabopatopHoe  oOopynoBaHHe I  YYCHUYECKHUX  MPAKTHUUECKUX  paldoT
dbopmupyertcst B BUJie TEMAaTUYECKUX KOMIUIEKTOB M OOECHeUYMBAEeTCsl B pacu€re OAHOIro
KOMIUJIEKTa Ha JByX OOydJamlmuxcs. TemMaTH4ecKue KOMIUIEKTHI J1abopaTOPHOTO
000pyIOBaHMS TOJKHBI OBITH TOCTPOEHBI HA KOMIUIEKCHOM HMCTIOJIb30BAHUN aHAJIOTOBBIX
U 1UQPPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX H3MEPHUTCIIBHBIX CHCTEM B BHUJIC
M(POBBIX J1AOOPATOPHUH.

OCHOBHBIMH LENSAMH U3y4eHUs! GU3NKH B 001IeM 00pa30BaHNUU SBIISIOTCS:

e (opmHpoBaHUE MHTEpECA U CTPEMJIEHUS O0YYAIOIIUXCSl K HAYYHOMY M3YUYEHHIO

MPHUPOJIBI, PA3BUTHE X UHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE MPEJICTABICHUH O HAYYHOM METOJAE MO3HAHWS M (POPMHpPOBAHHE
HCCIIeIOBATEHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

e (opMmHupoBaHHWE HAYYHOTO MHUPOBO33PEHHS KaK pe3yJbTaTa H3Y4YEHUS OCHOB
CTpOEHUS MaTepuu U (yHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (dopmupoBaHUE YMEHUN OOBSCHITH SIBICHUS C HCIOJIb30BaHUEM (PUZUUYECKUX
3HAHUW U HAYYHBIX JJOKA3aTeIbCTB;

e (dopmHupoBaHUE TMPEACTABICHUM O POIM (PUIMKU Ji PA3BUTUS JAPYTUX
€CTCCTBCHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkeHue STUX Lened oOecreunBaeTcs pEIIeHHEeM CIeAyIoUmMX 3ajlad B

mpolecce U3y4eHus Kypca (U3NKU Ha YPOBHE CPEAHET0 00IIero 0Opa3oBaHus:

e TpuoOpeTeHHne CUCTEeMBbl 3HaHMK 00 OOHMX (PHU3UYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHUAX, BKIIOYAs  MEXaHUKy, MOJEKYJSIpHYIO  (u3uKy,
AIIEKTPOJUHAMHUKY, KBAHTOBYIO (DU3HKY U DJIEMEHTHI aCTPO(U3HKH;

e (dopMuUpOBaHHE YMEHHU NMPUMEHITh TEOPETUUYECKUE 3HAHUS ISl OOBSCHEHHS
(bu3nuecKux SBICHUN B MPUPOJE M IS MPUHATHS MPAKTUYECKUX PEIICHUN B
MMOBCETHEBHOM KU3HU;

® OCBOEHHE CIOCOOOB PELIECHUS PA3IMUYHBIX 33/1a4 C SBHO 3a/laHHON (pU3NUYECKON
MOJIENBIO, 33/1a4, TOJPa3yMEBAIOIINX CaMOCTOSITEIFHOE CO3JaHne (PU3MUEcKOit
MOJIENH, aJIEKBaTHOW yCIIOBUSAM 3a/1a4u;

® [OHMMaHWEe (QUINYECKUX OCHOB U TIPUHLHUIOB JCHCTBUS TEXHUUYECKUX
YCTPONCTB M TEXHOJIOIMYECKHX IPOLECCOB, MX BIHUSHUA Ha OKPYKAIOLIYIO
cpeny;

® OBJIAJICHHE METOJIaMU CaMOCTOSITEIbHOTO IUIAHUPOBAHUS U  MPOBEICHUS
bu3MUeCcKUX HKCIEPUMEHTOB, aHajiu3a MW MHTepIpeTaluy HHPOpMaIuH,
OIIpEIeNIEHNs JOCTOBEPHOCTHU MOJyYEHHOTO PE3YJIbTaTa;

® CO3JaHHME YCIOBUM JUIi PpAa3BUTUS YMEHUM IPOEKTHO-UCCIENOBATEIbCKOM,
TBOPUYECKOMN ACSITEIIbHOCTH.

Ha wu3yuenne ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE CPEIHErO OOIIETOo

oOpasoBanust oTBoAUTCS B 11 Kitacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemblii B mporpamme 1o (¢U3MKE TMepedyeHb JabOpaToOpHBIX U
MPAKTUYECKUX PabOT SIBISIETCSI PEKOMEHI0BAHHBIM, YUUTEIb JIETAET BHIOOP MPOBEICHUS
nabopaTopHbIX pabOT U OMNBITOB C YYETOM HMHAMBUAYAJbHBIX OCOOEHHOCTEH
oOydJarommxcs.



COAEP KAHUE OBYYEHUSA
Paszpnen 1. DuexkTtpoaunamuka
Tema 1. Macnummnoe none. IneKmpoMazHUMHAA UHOYKYUSA

[TocTosiHHBIE MarHuThl. B3anMOJEHCTBUE TOCTOSHHBIX MAarHUTOB. MarHutHoe ToJI€.
Bekrtop MarHuTHOW WHAYKUMW. [IpuHOWN Cynepno3suuyMd MarHUTHBIX Mojied. JInHum
MarHuTHOM MHAYKIMU. KapTuHa TUHUI MarHUTHOW MHAYKIMH TI0JIsI TOCTOSTHHBIX MarHUTOB.

MarnuTtHoe noje npoBogHUKa ¢ TokoMm. KapThHa nuHUN MHAYKIMHA MAarHUTHOTO MOJIs
JUTMHHOTO TIPSIMOTO MPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO MPOBOJIHUKA, KATYIIKH C TOKOM.
OnbiT OpcTena. BzaumoaeicTere NpoBOAHUKOB C TOKOM.

Cuna Ammnepa, e€ MOAyJb U HallpaBJICHUE.

Cuna JlopeHma, €€ MOIydb W HampamieHUE. J[BUKEHHE 3apsHKEHHOM 4YacCTHIBI B
OJTHOPOJHOM MarHUTHOM MoJjie. PaGora cuibl Jlopenia.

SIBieHME DNEKTPOMATHUTHOM MHAYKIUU. [IOTOK BEKTOpa MArHUTHOM WHIYKIIUU.
DJIEKTPOABMKYIIAS CHIJIA MHAYKIIMHU. 3aKOH 3JIEKTPOMarHuTHOW UHAYKuuu Dapazest.

BuxpeBoe anekTpudeckoe moJie. DJIEKTPOJABHXKYINAs CUJIa MHAYKIHMU B MPOBOJHUKE,
JBIDKYIIEMCS TIOCTYyNaTEIbHO B OJTHOPOTHOM MarHUTHOM TIOJIE.

[IpaBuno Jlenua.

NHayKTUBHOCTD. SIBJI€HNE CAMOMHIYKIIMU. DJIEKTPOJABIKYINAS CUJIa CAMOUHAYKIIUH.

DHeprus MAarHUTHOTO MOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuueckue yCTpOHCTBA M TMPAKTUUYECKOE TMPUMEHEHHE: TOCTOSHHBIE MArHUTHI,
ANIEKTPOMArHUTBI, AJIEKTPOJIBUTATENb, YCKOPUTEIH SJIEMEHTAPHBIX YaCTHUI, WHIYKIHOHHAs
1eYb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKIJIOHEHWE AJIEKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIUU MarHUTHOTO TOJIS.

B3anmopenicTBue 1ByX IPOBOJIHHUKOB C TOKOM.

Cuna Amnepa.

JeuictBue cuibl JIopeHI1a Ha MOHBI AJIEKTPOJIUTA.

SIBneHue 3IeKTPOMArHUTHON UHAYKIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOJIBHKYIICH CUIIbI HHIYKIIUKA OT CKOPOCTH U3MEHEHUSI MAarHUTHOTO
MOTOKA.

SIBneHre caMOWHTyKIIUH.

Yuenuueckuti sxcnepumenm, rabopamophsie pabomol

N3yueHne MarHUTHOTO MOJISt KATYIIKH C TOKOM.

UccnenoBanue neicTBUS MOCTOSHHOTO MarHUTa Ha PaAMKy C TOKOM.

UccnenoBanue siBICHUS JIEKTPOMArHUTHON MHIYKITUH.

Pa3nen 2. Kojie0anus v BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUmMHbsle KoJ1e0anus

KonebarenpHass cucrema. CBOOOIHBIE MexaHWYECKHe KoyieOaHus. [apMoHHYECKHe
konebanms. [lepwon, wacrora, ammiuryna u (asa koneOanuit. [IpyXKWHHBIH MasSTHHK.



MatemaTueckuil MasiTHUK. Y paBHEHHE rapMOHMUYECKUX KoseOanuid. [IpeBpaiienue sHepruu
IIPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublit kKOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KoJeOaHUS B HUICATbHOM
Koje0aTeIbHOM KOHTYypE. AHAJOTUs MEXAY MEXaHMYECKUMU U DIIEKTPOMArHUTHBIMU
koneOanusamMu. ®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B UCAIBHOM KOJieOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyXaroluX KoieOaHUsAX. BbIHY ) 1eHHbIE MEXaHUYECKHE KOJIeOaHusl.
Pe3onanc. BeiHyXIeHHbIE JIEKTPOMarHUTHbIE KOJIeOaHMsl.

Ilepemennsliii TOK. CHHYCOMIAIBHBIN NTEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOIO TOKA.
AMIITUTYTHOE U JEUCTBYIOIIEE 3HAUEHNUE CUIIbl TOKA U HAIIPSKEHUS.

Tpancdopmatop. IIponsBoacTBo, nepenaya U NOTpeOJIEHHUE 3JIEKTPUUYECKON SHEPTHUU.
OKOJIOTUYECKNE PUCKU TpU TNPOU3BOACTBE 3JIEKTpo3Hepruu. KynbTypa HCIONb30BaHUSA
AJIEKTPO’HEPTUU B IIOBCEITHEBHOM KU3HU.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHME: DJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOIO TOKA, JINHUU JJIEKTPONEpeay.

Jlemoncmpayuu

HccnenoBanue  mapamMeTpoB — KojebaTrenbHOM  cucTeMmbl  (IPYXKUHHBIM WK
MaTEeMaTU4YECKUI MasiTHUK).

Habnronenue 3aTyxarommx KojleOaHuu.

HccnenoBanne CBOWCTB BBIHYK/ICHHBIX KOJICOAHMIA.

HaGmronenue pe3oHaHca.

CBOOOIHBIE 3JIEKTPOMATHUTHBIE KOJIEOAHMUS.

OcmwinorpamMmbl  (3aBUCUMOCTH  CWJIBI  TOKAa W HANpPSDKEHUS OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3oHaHc mpu mocienoBaTenbHOM COEAMHEHUH PE3UCTOPA, KATYIIKM MHAYKTUBHOCTU U
KOHJIEHCATOpa.

Mogens IMHAN AJIEKTpONEpeIayn.

Vuenuuecxuii sxcnepumenm, 1a6opamopHule pabomul

HccnenoBanue 3aBUCMMOCTHU NEPUOJIa MAJIBIX KOJIEOAHUI rpy3a Ha HUTH OT JIMHBI HUTU
Y Macchl Ipy3a.

HccnenoBanue IEPEMEHHOIO TOKa B LENM M3 IOCIEAOBAaTEIbHO COECIMHEHHBIX
KOHJICHCATOPa, KaTyIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUmMHbvle 60IHbL

Mexanuueckue  BOJNHBI,  yciaoBus — pacupoctpaHenus.  Ilepumon.  Ckopocth
pacnpocTpaHeHHsl U JJiMHA BoJiHBI. [lomepeuHble U mpoaonbHbie BOJHBL. WHTepdepeHuus u
TUPPaKIysg MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNeKTpOMarHUTHbIE BOJIHBI. Y CIIOBUS M3IYUYEHUS 3JEKTPOMAarHUTHBIX BOJH. B3aumuas
opueHTalusi BekTopoB E, B, V B snekrpomarHuTHoil BonHe. CBOWCTBA 3JIEKTPOMATrHUTHBIX
BOJIH: OTpPaXKCHHE, MNpeJIOMJICHHEe, Mosipu3anus, audpaxmus, uaTepdepeHus. CKOpocTh
AJIEKTPOMArHUTHBIX BOJIH.

[IIkayia 3N€KTPOMAarHUTHBIX BOJH. [IprMeHEHNEe 3J€KTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.



[IpuHIMITBI paANOCBSI3U U TEJIEBUICHUS. Patnomokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPe/Ibl.

TexHuuecKkne ycTporuCcTBa M NPAKTUYECKOE MPUMEHEHUE: MY3bIKAJIbHbIE UHCTPYMEHTHI,
yJIbTPa3BYKOBasl IMarHOCTUKA B TEXHUKE W MEAUIIMHE, pajap, paguoNpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neun.

Jlemoncmpayuu

OO0pa3oBaHue U PACIPOCTPAHEHUE TIONIEPEUYHBIX U ITPOJIOJIBHBIX BOJIH.

KoneOmromeecs Teno Kak HCTOUYHUK 3BYKa.

Habmionenue oTpaskeHus ¥ MPeIOMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenne uatepdepeHunu u 1udpakind MEXaHnIeCKIX BOJIH.

3BYKOBOM PE30HAHC.

HaOmionenue cBsi3u TPpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYIOM W 4acTOTOU
KOJ1e0aHU.

HccnenoBaHne CBOWCTB  DJIGKTPOMATHUTHBIX — BOJIH:  OTpPaX€HUE, MPEJIOMIICHUE,
nojsipuzanus, Audpakuus, UHTEpPEepeHIHsL.

Tema 3. Onmuka

I'eomerprueckass onrtuka. I[IpsMonmHENHHOE pacHpOCTpaHEHUE CBETa B OJHOPOJIHOMN
cpene. JIyud cBera. ToyeyHblld HCTOYHHK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus: cBeTa. [locTpoeHne M300paxkeHWid B TIOCKOM
3epKaie.

[Ipenomnenue cBera. 3akOHbI NpPEIOMIICHHS CBeTa. AOCOIIOTHBIM IOKa3aTelsb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHblil yros mojJHOTO BHYTPEHHETO
OTpaXKEHUSI.

Hucnepcust ceera. CinoxxHbli coctaB 6enoro cera. Lser.

CoOuparomue u paccewBaromye JTUH3bL. ToHKas nuH3a. DOKYCHOE pacCTOSHUE U
onTHYecKas cujga TOHKOM JH3bL. llocTpoeHune u300pakeHUid B coOuparomux U
paccenBarolux JuH3ax. @PopMysa TOHKOH JIMH3BL. Y BEIMUYEHUE, 1aBAEMOE JIMH30M.

IIpenensl TPUMEHUMOCTHA FEOMETPUYECKOMN ONTHKHU.

BonnoBas ontuka. Wutepdepenums cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaOMIOZeHU MAaKCUMyMOB M MHHMMYMOB B HHTEp()EpPEHLMOHHONM KapTHHE OT JABYX
CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. JudpakuuonHas peméTka. YcCJIOBHE HaOIIOIECHUS TJIaBHBIX
MaKCMMYMOB IpY NaIEHUU MOHOXPOMATHUYECKOT0 CBeTa Ha TU(PPAKIIMOHHYIO PEILETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpOMCTBAa M MpaKTUYECKOE MPUMEHEHHUE: OYKH, Jiyna, ¢oToamnmnapar,
NPOCKIMOHHBIM anmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, IU(paKIUOHHAS
peleTKa, NoIApPOUI.

Ilemoncmpayuu

[IpsimonMHENHOE paclpoCTpaHEHUE, OTpPaKEHME M INpejoMiieHue cBera. Onrudeckue
npuOOopBHI.

[TonHOE BHYTpeHHee oTpaxkeHue. Mojienab CBETOBOIA.

HccnenoBanue cBOWCTB M300paykeHUI B IMH3aX.

Mopenn MUKpOCKOIIa, TEIECKONA.



Habmionenne naTepdepeHnm cera.

HaGmonenue nudpakiuu ceera.

Habmonenue aucnepcuu cBeTa.

[TonydueHue criekTpa ¢ MOMOILbIO IPU3MBI.

[TonydyeHue criekTpa ¢ MOMOIIbIO AUPPAKITMOHHON PEIIETKH.

HaGmronenue nonspuzanuu cBera.

Vuenuuecxuii sxcnepumenm, 1a6opamopHule pabomul

N3mepenune nokazaress NpeIoMIIeHUs CTeKJIa.

HccnenoBanue cBOMCTB H300pakeHH B IMH3AX.

HabGntonenue nucriepcuu cBeTa.

Paznen 3. OcHOBBI clielIUAIBLHONW TEOPHUH OTHOCUTEIbHOCTH

['panuibl IPUMEHUMOCTH KJIacCUYecKoM MexaHukH. IlocTynaTel cnenuanbHON Teopuu
OTHOCHUTEIIbHOCTU: HMHBAPUAHTHOCTH MOJAYJS CKOPOCTH CBE€Ta B BaKyyMe, MPHUHLHUII
OTHOCHUTEJIbHOCTH DWHIITEHHA.

OTHOCUTENBHOCTH OJTHOBPEMEHHOCTU. 3aMEJJIEHUE BPEMEHHU U COKPALIEHUE JUINHBI.

DHeprus U UMITYJIbC PESITABUCTCKON YaCTUIIBI.

CBs13b MacChl C SHEPIUEN U UMITYJILCOM PEITUBUCTCKON YaCTULbI. DHEPTHsI OKOSI.
Pa3znen 4. KBantoBas ¢pusunka

Tema 1. dnemenmol K6aHMOBON ONMUKU

®otonsl. Popmyia [1naHka cBs3u 3HEPruM GOTOHA C €T0 YACTOTOW. DHEPIHs U UMITYJIbC
doTtoHa.

OtkpeiTie u wuccienoBanue ¢oroddpdekra. Omnbitet A. I. CronetoBa. 3aKoHBI
dbotoaddexra. VYpaBHenue OiinHmTerHa ana  dortodddekra. «KpacHas rpaHuIIa»
dboTodrddekra.

Jasnenue ceeta. OmbiThl I1. H. JIeOenera.

XHUMHUYECKOE ICMCTBUE CBETA.

TexHuueckue yCTpOWCTBa W TMPAKTUYECKOE MPUMEHEHHUE: (POTodNIeMEHT, (HOTONATUHK,
CoJIHEUHast 0aTapes, CBETOIUO.

Ilemoncmpayuu

dotor(PeKT Ha yCTaHOBKE C IIMHKOBOM TIJIACTHHOM.

HccnenoBanue 3aKkoHOB BHelHEro GpoTtodddekra.

Cseronuon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnbiTel Pesepdopaa o paccessauto o -uactuil. [lnanerapHas
Mozens aroma. [locrynarsl bopa. U3nydenue u noriomieHre (OTOHOB MpHU MEPEXojie aToma ¢
OJIHOTO YPOBHsI 3Hepruu Ha Jpyroi. Buasl cnextpoB. CHeKkTp ypoBHEW 3HEpruu aroma
BOJIOPOJA.

BonnoBsble cBoiicTBa yactull. Bonusl e bpoiinsa. KopnyckynsipHO-BOIHOBO Ayaau3M.

CrioHTaHHOE U BBIHYKIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpoWCTBA M MPAKTUYECKOE MPUMEHEHHWE: CHEKTPAJIbHBIA aHalIu3
(cTIeKTpOCKOTI), J1a3ep, KBAaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu



Monens onbita Pezepdopaa.

OrnpeneneHre 1IMHBI BOJIHBI J1a3epa.

Habmtonenue muHeRYaThIX CIEKTPOB U3JIyUEHUSI.

Jlazep.

Vuenuueckuii oaxcnepumenm, nabopamopHvle pabonivl

Hab6mronenre muHeyaToro crekTpa.

Tema 3. Amomnoe adpo

OKCHEpPUMEHThI,  JOKa3bIBAIOLME  CIOXHOCTb  cTpoeHus  sapa.  OTkpbiThe
panunoakTuBHOCTH. OmnbiTel  Pe3epdopna mo ompeneneHuo cocraBa  paguOaKTHBHOTO
m3nydenns. CBoiicTBa anbda-, Oera-, raMMa-w3IydeHUs. BiusHue paaroakTUBHOCTH Ha
’KUBBIE OPraHU3MBbI.

OTtkpeiTHe TIpOoTOHA W HeWTpoHa. Hyknmonnass monens sinpa [eiizenOepra—lBaHeHKo.
3apsia sapa. MaccoBoe uuciio sigpa. M30Tomnsl.

Anbpa-pacnaa. DIeKTPOHHBIN U NMO3UTPOHHBIN OeTa-pacnaj. ['aMMa-uznydeHnue. 3aKoH
paZMoOaKTUBHOIO pacnaja.

DHeprus cBsi3U HyKJIOHOB B sifpe. SAnepHsie cuibl. JledekT maccsl sapa.

Snepnsbie peakuuu. JleneHne u CUHTE3 SA€ED.

Anepusiii peaktop. Tepmosimepubiii cuHTe3. [IpoGiieMbl W TEPCHEKTUBBI  SACPHOM
HHEPreTUKU. DKOJOTUYECKUE aCIEKTHI A/I€PHON IHEPTETUKH.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metozap! HAOMIOAEHUS U PETUCTPALIUU SJIEMEHTAPHBIX YACTHII.

®yHaaMeHTalbHbIE B3AUMOJECHCTBUSA. ENMHCTBO (PM3HUECKON KapTUHBI MUpA.

TexHu4eckne yCcTpoiCcTBa U MPAKTHUECKOE PUMEHEHHUE: TI03UMETP, Kamepa BuiibcoHa,
SJIEPHBINA peaKTop, aTOMHasi GoMOa.

Jlemoncmpayuu

CuéTynK HOHU3UPYIOMINX YACTHULL.

Vuenuueckuti sxcnepumenm, nabopamopHvle pabomul

HccnenoBanne TpeKoB 4acTHIl (110 TOTOBBIM (OTOTpadusim).

Pa3zpnen S. Ji1eMeHTBI aCTPOHOMHUM U ACTPOPU3UKHU

Ortamnbl  pa3BUTHS acTpoHOMuM. lIpukiiagHO€ W MHMPOBO33PEHYECKOE 3HAUYECHHE
ACTPOHOMHH.

Bun 3Bé3qHoro Heb6a. Co3Bes3nus, spKue 3BE3/bl, IUTAHETHI, UX BUJUMOE JIBUKEHUE.

ConHeuHas cucrema.

Connue. Conneuynasi akTuBHOCTh. Mctounuk sHepruu CosiHlla ¥ 3BE3M. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKU. JlMarpaMma «CHEKTpPajbHbI KJIACC — CBETUMOCTB». 3BE3IbI
IJIABHOM I10CJEN0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB» ISl 3BE3] IVIABHOM
1ocJiieIoBaTeNbHOCTH. BHyTpeHHee cTpoeHue 3BE34. CoOBpeMEHHbIE MpPEACTABICHUS O
MPOUCXO0KACHUHU U 3BOFOUMKU COJTHIA U 3BE3/1. DTanbl )KU3HU 3BE3I.

Mneunsiii [yt — Hama [Manaktuka. Ilonmoxxenue m nBmxenue Connua B ['amakTuke.
Tunsl ranaktuk. Paguoranaktuku v kBazapbl. YEpHbIE IbIPHI B siIpax ralakTHK.

Bcenennas. Pacuimpenune Bceenennoil. 3akon XaO6usa. Paz6eranue ramaktuk. Teopus
bonpmoro B3pbiBa. PeMKTOBOE U3IydEHHUE.

Macmrabnas ctpykrypa Beenennoil. MeraraiakTuka.



Hepeménnbie mpo6iieMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HaOmiogenuss  HEBOOPYKEHHBIM  TJIa30M €  HCIOJB30BAaHHMEM  KOMIIBIOTEPHBIX
NPUJIOKEHUA IS ONpECNICHUS] TOJO0XKEHUS HEOECHbIX OOBEKTOB Ha KOHKPETHYIO MAaTy:
OCHOBHBIE cO3Be3/11s1 CeBEpPHOro MOJIyIIapus U APKUE 3BE3/bI.

Ha6monenus B teneckon JlyHsl, uianer, Mineunoro IlyTu.

O0o0maroiee NOBTOpeHue

Pons ¢u3mku M acTpOHOMHM B HKOHOMUYECKOW, TEXHOJIOTMYECKOH, COLMAIIbHOW U
TUYECKON c¢epax NeATeNIbHOCTH YeJIOBeKa, POoib U MeCTO (PU3MKM M acCTPOHOMHUHU B
COBpEMEHHOW HAy4YHOHW KapTHHE MHpa, pOib (U3NYECKOW Teopud B (HOPMHUPOBAHUU
Npe/ICTaBIeHUu 0 PU3NYEeCKOl KapTUHE MHpa, MECTO (PU3NYECKON KapTHUHBI MUpa B OOLIEM
psAy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NPEICTABICHUI O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

Nzydyenune kypca ¢uszuku 0a3oBoro ypoBHs B 11 kiacce ocyiecTBisieTcsi ¢ y4ETOM
COJIEpKATENbHBIX MEXIPEAMETHBIX CBsI3eH C KypcaMH MaTeMaTHKH, OHOJIOrMM, XUMUH,
reorpauu U TEXHOJIOTHH.

Meowcnpeomemuvie nonsmusl, CBA3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O TO3HAHUS:
SBJICHHE, HayyHbId (hakT, Tumoresa, (pu3nyeckas BEJIWYMHA, 3aKOH, T€OpHus, HaOJIIOACHUE,
DKCIIEPUMEHT, MOJECIUPOBAHUE, MOJIEIIb, U3MEPECHUE.

Mamemamuxka. penieHre CUCTEMbl YpaBHEHUM, TPUTOHOMETpUYECKHE (DYHKIIMH: CUHYC,
KOCHUHYC, TaHT€HC, KOTAHIE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPBI U MX
NPOEKIIMU HAa OCH KOOPJIWHAT, CIOKEHHE BEKTOPOB, MPOU3BOHBIC JIEMEHTAPHBIX (YHKIWH,
MPU3HAKU 10100 TPEYTOILHUKOB, ONPEIeNIEHUE TUIOMIAIU TUIOCKUX (GUTryp U 00bEMa Ted.

buonocua: snextpuyeckue sBICHUS B KMBOM NPHUPOJE, KojieOaTelbHbIE IBU)KECHUS B
KUBOI MpPHUPOJE, ONTUYECKUE SBJICHHUS B JKUBOM IMPUPOJIE, ACUCTBUE PaJuallMU Ha >KUBbBIC
OpraHU3MBbl.

Xumusa: CTPOEHHE aTOMOB M MOJIEKYJ, KpHUCTaJUIMYECKas CTPYKTypa TBEPABIX Tell,
MEXaHU3Mbl 00pa30BaHMs KPUCTAJUIMUECKON PEIIETKH, CIEKTPAJIbHBIN aHaIN3.

l'eocpaghusi: MarHuTHBIE TONIOCA 3E€MJIM, 3aJIEKU MAarHUTHBIX Py, POTOCHEMKA 3eMHOMN
MIOBEPXHOCTH, IIPEICKA3aHUE 3EMIIETPACEHUN.

Texnonozus: TAHAN JIEKTPOIIEpeaad, FeHEpaToOp NEPEMEHHOTO TOKA, JJIEKTPOABUTaTENb,
WHAYKIIMOHHAsA Teub, pajap, paAuONpUEMHUK, TelIeBU30p, aHTeHHa, TenedoH, CBU-neus,
IPOEKIIMOHHBIN anmnapar, BOJOKOHHAs! ONTHKA, COJIHEYHas Oarapes.

INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE CPEJHET'O OBILIEI'O OBPA3OBAHUA
OcBoenue yueOHOro mnpeamera «@Pu3MKa» Ha YpOBHE CpeaHEro oOIero ooOpa3zoBaHMS
(6a30BBII  ypOBEHB) JOJDKHO OOECMEUYUTh JOCTHIXKEHHUE CIEAYIOIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U IPEeIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.
JIMYHOCTHBIE PE3YJIBTATBI

JImuHOCTHBIE pe3yNbTaThl OCBOEHHs y4eOHOro mpeamera «Dusnka» JOHKHBI OTPaXaTh
TOTOBHOCTb M  CIIOCOOHOCTh  OOYyYalOIIMUXCS  PYKOBOJCTBOBATHCA  C(HOPMUPOBAHHON
BHYTPEHHEH MO3MLIMEN JIMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHEHTAlUi, IO3UTHUBHBIX
BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IEHHOCTSIM POCCHUHCKOTO



0011eCcTBa, paCUIMPEHNE KUZHEHHOTO OIbITa U ONbITA ACSITENILHOCTH B MPOLECCE peann3aluu
OCHOBHBIX HaIlpaBJeHUH BOCIUTATEIBHON JESATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOro BOCIIUTAHMSA:

c(OpPMUPOBAHHOCTh TPAXKAAHCKONH TO3UIHMH OOYyYarOmerocs Kak aKTHBHOTO U
OTBETCTBEHHOI'O YJIEHA POCCUNMCKOr0 00IECTBA;

NPUHATHE TPAIULMOHHBIX OOIEYEIOBEUYECKUX T'YMAHUCTUUYECKUX U JAEMOKPaTHYECKUX
LICHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpEcax IpaklaHCKOro OOIlecTBa,
y4acTBOBATh B CAMOYIPaBJICHUH B 00pa30BaTeIbHON OpraHu3aluy;

YMEHHUE B3aUMOJIECTBOBATh C COLIMAJIBHBIMU HMHCTUTYTAMH B COOTBETCTBUU C UX
GYHKIUSIMU 1 Ha3HAYCHUEM;

TOTOBHOCTb K TyMaHUTapHON 1 BOJOHTEPCKOM AESITEIBHOCTH;

2) IaTPpHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUMCKOM TPaXKTaHCKOW UJICHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOULIEHHE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSAM POCCHHCKHX
YUEHBIX B 00JIaCTH (PU3UKHU M TEXHUKH,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS

c(OpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTD OLIEHMBATh CUTYaLMIO U IPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMbI U LICHHOCTH, B TOM YHCJIE B JESTEIILHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYUBOTO Oy IyIIero;

4) 3¢TeTH4eCKOro BOCIIUTAHUSA:

ACTETHUYECKOE OTHOILEHWE K MHpYy, BKIIOYas JCTETUKY HAy4yHOTO TBOPYECTBA,
HpUCyILEro GuU3nYeckon HayKe;

S) TpyA0BOro BOCIIUTAHUA:

MHTEpPEC K PA3IUYHBIM cdepaM MNpoPecCUOHATBHON NeATeTbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3MKOW M TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp OyayuIeit
npodeCCHr U pearn30BbIBaTh COOCTBEHHBIC KIU3HEHHBIC TJIAHbI;

TOTOBHOCTh M CIIOCOOHOCThH K 00pa30BaHUIO U caMOOOPa30BaHMIO B 00JaCTH (PU3HKU Ha
IIPOTSKEHUU BCEH )KU3HU;

6) 3K0/10rH4eCKOro BOCIIUTAHHUSA:

c(OpMHPOBAHHOCTb HKOJOTMYECKOW KyJIbTYphl, OCO3HaHHE TJ00AJBLHOTO XapakTepa
HKOJIOTUYECKHUX MPoOIeMm;

IUIAHUPOBAHUE U OCYLIECTBICHUE JCHCTBUM B OKPYXKAIOWIEH Cpele HAa OCHOBE 3HAHUSA
LeJIeH YCTOWYMBOIO pa3BUTHS YEJIOBEYECTBA;

pacIIUpeHUe OMbITa JACSATEIBHOCTH 3KOJIOTMYECKONM HAIpPaBJIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUU 10 (hU3HKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSL:

c(OpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs PU3UUECKOI HAYKH;

OCO3HAHME LIEHHOCTH HaYyYHOMU AesITeIbHOCTH, TOTOBHOCTh B MPOLIECCE U3yUeHUsl (PU3UKU

OCYILECTBIIATH IPOCKTHYIO U UCCIIENOBATENBCKYIO NEATEIBHOCTh UHAUBUAYAJIBHO U B IPYIIIIE.
METAIIPEJIMETHBIE PE3YJIbTATbBI



Ilo3naBaTe/ibHbIe yHUBEPCAJIbHBbIE Y4eOHbIE 1e/iCTBUSA
ba3oBbIe Jlornueckue aeiicTBUA:

CaMOCTOSITEIHHO (OPMYJIHMPOBATh U aKTyaJM3UPOBATh MpoOJIEeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTPENIEIATh 1NN JeATeTbHOCTH, 33]1aBaTh MapaMeTPhl U KPUTEPUHU UX JIOCTHIKEHUS,

BBISIBIISITh  3aKOHOMEPHOCTH M MPOTHUBOPEUHS B paccMaTpUBaeMbIX (HU3UUECKUX
SBJICHUSIX;

pa3pabarbiBaTh IUIaH peEHIeHUusT TpoOJeMbl C Y4€TOM aHajdu3a HMEIOIIUXCS
MaTepualbHbIX U HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTH, OLIEHUBATh COOTBETCTBHE PE3YJIHTATOB LIEISIM,
OIICHUBATh PUCKU MOCJICJICTBUI IESITEIILHOCTH;

KOOPJMHUPOBATh U BBIMOJHATH pPabOTy B YCIOBUSX peajJbHOT0, BHUPTYAJIbHOTO U
KOMOMHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUHN KU3ZHEHHBIX MTPOOIIEM.

ba3oBble ucciieoBaTebCKUe JeHCTBUSA:

BJIQJICTh HAyYHOH TEPMUHOJIOTHEH, KIFOUEBBIMU TIOHATUSIMH U METOJaMU (DU3MIECKOU
HayKU;

BJIa/IETh HAaBBIKAMH Y4eOHO-HCCIIEOBATEILCKON U TIPOEKTHOM AESITENLHOCTH B 00JacTh
bU3HKHU, CIIOCOOHOCTBIO W TOTOBHOCTBHIO K CaMOCTOSTEIHLHOMY ITOMCKY METOJOB PEUICHUS
3a/1a4 (PU3UYECKOTO COJEPIKAHUS, TPUMEHEHUIO PA3IMUYHBIX METOJIOB ITO3HAHUS;

BJIQJIETh BUJAMU JESITEIBHOCTH MO IMOJYYEHHUIO HOBOI'O 3HAHUS, €r0 WHTEPIPETallUU,
npeoOpa3oBaHUI0 U MPUMEHEHUIO B PA3JIUYHBIX YYEOHBIX CHUTYyalUsiX, B TOM 4YHUCJE MpHU
CO3/IaHUU YYEOHBIX TPOCKTOB B 00J1aCTU (DU3UKH;

BBISIBIISITH TPUYMHHO-CJICACTBEHHBIE CBA3M W aKTyalM3UpPOBaTh 3aJady, BbIJBUIaTh
runore3y e€ pelieHusl, HaXOJUTh apryMEHThl ISl JO0Ka3aTelbCTBa CBOUX YTBEPXKICHUM,
3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAIM3UpPOBATh IIOJYyYECHHbIE B XOJE€ pEUICHUs 3aJauyd pe3yJibTaTbl, KPUTHUUYECKHU
OIICHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSIX;

CTaBUTHh U (HOPMYJIHUPOBATH COOCTBEHHBIE 3a/1aud B 00Opa30BaTEIbHON JCSITEIHHOCTH, B
TOM YHUCJIE MPU U3YUCHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

YMETh MePEHOCUTH 3HAHUS TI0 (PU3HKE B MPAKTHYECKYIO 00JIaCTh KU3HEACATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIE UJEH, MPEIJIaraTh OPUTrHHAIBHBIE TOJIXO/Ibl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 331241, JTOMYCKAIOIINE alIbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMU IMMOTY4YeHUST HHPOpMAIUU (PU3UIECKOTO COMEPIKaHMs U3 UCTOYHUKOB
pa3HBIX THIIOB, CaMOCTOSITEIBHO OCYIIECTBJIATh IIOMCK, AaHAJIW3, CHUCTEMATU3aIUui0 |
UHTEPIIPETAINI0 HH(GOPMAIIUY PA3JIMYHbBIX BUJIOB U ()OPM MPEICTABICHUS;

OIICHUBATh JIOCTOBEPHOCTH HH(POPMAIIUH;

WCIIOIb30BaTh CPEACTBA HMH(POPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHM B
pEIIEHUH KOTHUTHUBHBIX, KOMMYHHMKATHUBHBIX M OPTraHHU3AIMOHHBIX 33Ja4 C COOJIIOJIEHUEM



TpeOOBaHMU HPTOHOMHKH, TEXHUKHA OE30MAaCHOCTH, TUTUEHBI, PeCypcocOepeKeHNs, IPABOBBIX
U 3TUYECKUX HOPM, HOPM MH(POPMaLIMOHHOM 0€3011aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COAEPXKAaHUS B pPa3IMYHBIX (opmarax c yd€rom
Ha3HA4YeHUs WHGPOPMAIMM ¥ IEJCBOW ayJAWTOPWH, BBHIOMpas ONTHUMaJbHYIO (opmy
Npe/ICTaBJICHUS] U BU3YyaIH3alUU.

KoMMmyHuKaTHBHBIC YHMBeEpCaIbHbIC y4eOHbIC NeHCTBHUSA:

OCYIIECTBIISTH OOIICHNE HA YPOKaxX (PM3UKU U BO BHEYPOUHOU AEATEIHLHOCTH;

pacno3HaBaTh NPEINOCHUIKA KOHMIUKTHBIX CUTYallMi U CMATYaTh KOH(DIUKTHI;

pa3BEPHYTO M JIOTUYHO M3JaraTb CBOK TOYKY 3PEHMsI C MCIOJIB30BAHHUEM S3BIKOBBIX
CPEJICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIIECTBA KOMAaHHOW U MHAMBUAYaJIbHOU paboThI;

BbIOMPATh TEMAaTUKY U METO/bl COBMECTHBIX JIEHCTBHUI € y4éTOM OOIIMX MHTEPECOB U
BO3MOXHOCTEN Ka)KJ0r0 YI€HA KOJUIEKTHBA;

NPUHUMATh LEJIM COBMECTHOH JI€ATEIbHOCTH, OPraHM30BBIBATH W KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTMXKEHMIO: COCTAaBJIATH IJIaH JCHCTBUM, paclpelesaTh POIU C y4ETOM
MHEHHI y9aCTHHKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON pabOTHI;

OLICHMBATh KAY€CTBO CBOET0 BKJIAJa M KaXK/I0T0 yYaCTHUKA KOMaH/Ibl B OOIIMI pe3yibTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

npeajgaratb HOBbIE NMPOEKTHI, OLEHUBATh UAEH C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAUMMOCTH;

OCYUIECTBJISITh IO3UTUBHOE CTPATETMYECKOE IIOBEICHHWE B Pa3IUYHbIX CUTYaLHMsX,
IPOSIBIISITH TBOPYECTBO M BOOOpakeHUE, OBITh MHUIIMATUBHBIM.

PeryasitTuBHbIC YHHBeEpPCAJbHbIC Y4eOHbIC AeHCTBUSA
Camoopranumszanmsi:

CaMOCTOSATEIBHO OCYIIECTBIISTH IMO3HABATEIBHYIO JEATEIBHOCTh B 00MacTH (UMK U
aCTPOHOMMH, BBISIBIISITH IPOOJIEMBI, CTaBUTh U (POPMYITUPOBATH COOCTBEHHbIE 3a/1aUH;

CaMOCTOSITEIBHO COCTaBIIATH IUIAH PELICHUs PACUETHBIX M KAa4E€CTBEHHBIX 3a/ady, IJIaH
BBITMIOJTHEHUSI TIPAKTHYECKOH paboThl ¢ Y4ETOM HWMEIOMIMXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEN U MTPEATIOUTEHUN;

JIaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paciupsATh PAMKU Y4€OHOI0 MPEAMETA Ha OCHOBE JIMYHBIX MPEATIOYTEHHI;

JieJaTh OCO3HAHHBIN BBHIOOP, apryMEHTHPOBAThH €r0o, OpaTh Ha ce0si OTBETCTBEHHOCThH 3a
pELIEHNuE;

OILIEHWBATh MPUOOPETEHHBIN OTIBIT;

crocoOCTBOBaTh (POPMUPOBAHUIO W TMPOSBICHUIO HPYIUIIUA B 00gacTu (PU3HKH,
MOCTOSIHHO MOBBIIIATh CBOM 00Pa30BaTENbHbIN U KyJIbTYpHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAIbHBII HHTE/JIEKT:

JIaBaTh OLIEHKY HOBBIM CUTYallUsiIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTh, OLIEHUBATH
COOTBETCTBUE PE3YJIHTATOB LIEIISAM;

BJA/IETh HAaBBIKAMH TIO3HABATEIBHOM pe(IeKCHM KaK OCO3HAHUSA COBEpPIIACMBIX
JIEMCTBUI U MBICIUTEIBHBIX MIPOLECCOB, UX PE3YyJIbTATOB U OCHOBAaHMUI;

UCMOJIb30BaTh MPUEMBI pe(IeKCHH JUI OLIEHKH CUTYalluH, BHIOOpAa BEPHOI'O PEILLCHMS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PELICHUS 110 UX CHUKEHUIO;



IPUHUMATh MOTUBBI U ApIYMEHTHI IPYTUX [IPU aHAJIU3€E PE3YJIbTATOB JAESTEIbHOCTH;

NpPUHUMATh ce0sl, TOHUMAsi CBOM HEAOCTAaTKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIYMEHTHI IPYTUX [IPU aHAJIN3€E PE3YNIbTATOB ACATEIBHOCTH;

NPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIUOKH.

B npouecce noCTHKEHUS JTMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTrpaMMbl Mo (usmke
JUIS  YPOBHSI CpeIHEero oomero o6Opa3oBaHUs y OOyYaloOIIUXCS COBEPIICHCTBYETCS
OYMOLMOHATBHBIN HHTEJIEKT, MPEATIONAratonid chOPMUPOBAHHOCTE:

CaMOCO3HAaHMSI, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHMMATh CBOE  HMOLIMOHAIBHOE
COCTOSIHME, BUJCTh HAINPaBJICHUS Pa3BUTHS COOCTBEHHON 3MOLMOHAIBHOM c¢epbl, ObITH
YBEpPEHHBIM B ce0€;

caMOperyJIMpOBaHMUS, BKJIIFOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IMOBEJCHHME, CHOCOOHOCTh aJalTUPOBATHCA K 3MOIMOHAIBHBIM
U3MEHEHHSIM U TIPOSBISITH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAILIMM, BKJIOYAIOUIEH CTpPEMIICHHE K JIOCTHXKEHUIO LEIH U YCIeXy,
ONTUMM3M, HTHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh MCXO/sI U3 CBOUX BO3MOKHOCTEN;

AMIATHH, BKIIIOYAIOIIEH CHOCOOHOCTh MOHHMMATh AMOLIMOHAIBHOE COCTOSIHUE IPYTHX,
YUUTBIBATH €r0 TPU OCYIIECTBICHHWU OOIIEHMS, CIHOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BBICTPAUBATh OTHOLIEHUS C IPYTUMU
JIIOJIbMU, 3a00TUTHCS, IPOSABIISATH UHTEPEC U pa3peliaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 11 kiacce mpeaMeTHBIE pe3yIbTaThl HA 6a30BOM YPOBHE JOJKHBI
OoTpaxaTh CPOPMUPOBAHHOCTh Yy 00yYaIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpax poJib U MeCTO (PU3UKHU B (POPMUPOBAHUHN COBPEMEHHON
Hay4YHOW KapTHHBI MHUpA, B Pa3BUTHUM COBPEMEHHOW TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKOU
JESTENbHOCTH JIFO/IEH, HENOCTHOCTh U €AMHCTBO (PU3UUECKON KapTUHBI MUPA;

YUUTBIBATh TPAaHUIBl TNPUMEHEHUS MW3YUYEHHBIX (PU3MUECKUX MOJeNell: TOYeUHBbIH
NIEKTPUYECKUN 3apsll, JIyd CBETa, TOUYEUHBIM HMCTOYHMK CBETa, SAEpHas MOJENb aroma,
HYKJIOHHAsl MO/IeNIb aTOMHOT'O SIJpa NP pelIeHUH PU3NYECKUX 3a]a4;

pacro3HaBaTh (pU3NYECKHE SBJIEHUS (IIPOLECChI) U OOBACHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOJMHAMHUKH M KBAHTOBOM (PM3UKU: AJIEKTPUUECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MarHUTHOE JCHCTBUS TOKa, B3aMMOJACHCTBHE MArHWTOB, 3JIEKTPOMArHUTHAas
WHAYKIUSA, NEHCTBUE MAarHUTHOTO IO HAa IPOBOJHUK C TOKOM WM JABWXKYLIMICS 3apsj,
AIIEKTPOMArHUTHBIE KOJ€OAaHUS ¥ BOJHBI, TNPSMOJIMHEHHOE pPAacIpoCTpaHEHHE CBETa,
OoTpakeHHe, MpejomiieHue, uHTepdepenuns, nudpakuus U NOJsSpU3alus CBETa, TUCIEPCHs
cBera, doTodnekrpuueckuii dpdext (dhoTodrddekT), cBeTOBOE IaBlICHHE, BO3ZHHUKHOBCHHE
JMHENYaTOro CeKTpa aroMa BOJI0pOa, €CTECTBEHHAs U UCKYCCTBEHHAs! PaINOAKTUBHOCTH;

OMKCHIBATh M3yUYEHHbIE CBOIMCTBA BEILLECTBA (AJIEKTPUUECKHE, MAarHUTHBIE, ONTUYECKUE,
AJIEKTPUUECKYIO TPOBOJAUMOCTD PA3IMUHBIX CPEI) U 3JIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCTIONB3ysT (U3NYECKUE BEIMYMHBL DICKTPUYECKUH 3apsij, cuila TOKa, JIIEKTPHUECKOe
HaNpsDKEHUE, DJIEKTPUYECKOE COMPOTHUBIICHHE, PAa3HOCTh MOTEHLMAJIOB, 3JIEKTPOABIKYLIAsS
cwia, pa0oTa TOKa, WHAYKIMS MarHuTHOro moss, cuina Awmnepa, cuia JlopeHua,
MHAYKTUBHOCTb KATYIIKH, SHEPTUS AIEKTPUYECKOIO0 U MAarHUTHOTO IOJIEW, IEPUOA U YacTOTa



KosiebaHnii B KOJeOaTeNbHOM KOHTYpE, 3apsii M CHJIa TOKa B TIPOIECCE TapMOHHYECKUX
AJIEKTPOMArHUTHBIX KoJieOaHuM, (POKycHOe paccTOsiHME M ONTHYecKas Cuiia JIMH3bI, MpU
ONKCAaHUM TPABWIBHO TPAKTOBaThb (PU3UUYECKUNA CMBICT MCIONb3YEMBbIX BEIMYUH, HX
0003HaUeHUs! M E€OUHUIBI, YKa3blBaTb (POPMYJIbI, CBS3bIBAIOLIME JAHHYI (PU3UYECKYIO
BEJIMYMHY C IPYTUMHU BEJTHYMHAMH,

ONHUCHIBATh W3yYEHHBbIE KBAHTOBBIC SIBJICHUS W TPOLIECCHI, MCIOJB3Ys (PU3NUECKHE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJIHBI M 4YacTOTa CBETA, PHEPrUS U
UMITyJIbC (DOTOHA, MEPHOJ MOJypacnaza, SHEPrus CBA3M ATOMHBIX SJEp, MPHU OMUCAHUU
NPaBUIBHO TPAKTOBATh (DU3MUECKUN CMBICT HUCHOJIb3YEMbIX BEJIUYMH, UX OOO3HAYCHHS U
eIMHUIIBI, YKA3bIBaTh (DOPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIUYHHY C JPYTHMH
BEJIMYMHAMM, BBIYUCIISATH 3HaUYeHUE (PU3NYECKON BEIMUUHBI,

aHAU3UPOBaTh (PU3NYECKHE MPOLECCHl U SIBJICHUS, UCIONb3Yys (pU3nuecKkue 3aKOHbI U
OpUHIMIBL 3aKkoH OMa, 3aKOHBl IOCJIEJOBATENIBHOIO M NAapajuIeIbHOTO COEIMHEHUS
MPOBOJHUKOB, 3aKoH JDxkoyns—JIeHIla, 3aKOH SJIEKTPOMAarHUTHOW WHIYKIMH, 3aKOH
NPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, ypaBHeHHE OWHIITEHHA I (GoTrodddeKTa, 3aKOH COXPAHCHHS] DHEPIHH, 3aKOH
COXpaHEeHHUs] HMMITyJIbCa, 3aKOH COXPAaHEHHUs OHIIEKTPUYECKOTO 3apsiia, 3aKOH COXpaHEHUs
MaccoBOr'0 4ucia, MOCTyJaTsl bopa, 3aKk0H paguoakTHUBHOIO pacrnaia, Mpu 3TOM pPa3IMyaTh
CIIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0 MAaTEMaTHYECKOE BBIPAKEHUE W YCIOBUS (TpaHUIIbI,
00JacTH) MPUMEHUMOCTH;

ONpPENENATh HAalpPaBJICHUE BEKTOPAa MHAYKIMU MarHUTHOIO MOJS MPOBOJHUKA C TOKOM,
cuibl Amnepa u cuibl JlopeHia;

CTPOUTH U ONUCHIBATh N300pakeHHe, CO3/jaBaeMOe IJIOCKUM 3€pKajiOM, TOHKOM JTMH30M;

BBIMOJIHATH HKCHEPUMEHTBI IO HCCIEAOBAHUIO (U3NYECKHX SIBJICHUH U IPOLIECCOB C
UCTIOJB30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUH: TMpH I3TOM  (HOpMYyIMpPOBATH
npoOieMy/3aady Y TUNOTE3y Y4eOHOTO OSKCIEepUMEHTa, coOupaTh YCTAaHOBKY U3
NPEeUI0KEHHOT0 000PYA0BaHuUs, IPOBOJUTH OMBIT U (POPMYJIHPOBATH BHIBOJBL;

OCYIIECTBIISTh MPSIMBbIE M KOCBEHHBIE HM3MEpPEHUS (PU3MYECKUX BEIUYHH, TPU ITOM
BbIOMpATh ONTHUMAJBHBIM CIIOCOO M3MEPEHUS M MCIOJIb30BaTh M3BECTHBIE METObl OLICHKU
MIOIPEIIHOCTEN U3MEPEHUM;

UCCIIEZIOBATh 3aBHCUMOCTH (DM3MYECKHUX BEIWYMH C HCIIOJNB30BAHUEM  MPSIMBIX
M3MEpPEHUM: MPHU 3TOM KOHCTPYHUPOBATHh YCTAaHOBKY, (PMKCHPOBATH pPE3ybTaThl MOJYYEHHON
3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUAE TaOMMIl W TrpauKoB, AedaThb BBIBOJBI IO
pe3yJbTaTaM UCCIEI0BaHUS;

coOmoaTh IpaBwiia 0€30MacHOrO TpyJAa MPU MPOBEIECHUU HCCIEIOBaHUW B paMKax
y4e0HOro 3KCIEPUMEHTa, Y4YeOHO-UCCIENOBATEIbCKOW M TMPOEKTHON JAESITEIbHOCTH C
HCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOUCTB U TAOOPATOPHOTO 000PYIOBAHNUS;

pemiatb pacy€THbIE 3a/Ja4yd C SIBHO 3aJaHHOM (PU3MYECKON MOJIEbl0, HCIOJIb3YS
¢u3nyeckre 3aKOHbl W IPUHLMIIBL, HAa OCHOBE aHajiW3a YCJIOBHsS 3ajaud BbIOMPAThH
(bu3nIecKyt0 MOJENb, BBIACIATh (PU3MUECKHUE BEIMYMHBI U (POPMYIbI, HEOOXOAMMBIE I €€
pelieHusl, IPOBOAUTH PACUETHI U OLICHUBATh PEAIbHOCTH MOJIYYEHHOT'O 3HAUeHHs (PU3MUeCcKon
BEJIMYHHBI;



periaTh KauyeCTBEHHBIC 3a/1aud: BBICTPAUBATH JIOTMUECKU HEMPOTUBOPEUMBYIO LIETIOUKY
paccyXAeHUM C OMOPOi Ha M3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SBICHUS;

UCIIOJIb30BaTh TMpPH pPEHICHHH YYeOHBIX 3aJad COBPEMEHHbIE HH(POPMAIMOHHBIC
TEXHOJIOTUHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETAUNA U TPEACTABICHUS y4eOHOU U
Hay4YHO-TIONYJISIPHOW HWHGOpPMAIMHU, TMOJTYUYEHHOW W3 Pa3IMYHBIX HWCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATH MOydYaeMyIo HH(OPMAIIHIO;

OOBSCHATH TPUHIUIBI JICWCTBHUS MAIlIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB,
pasinyath yCiIoBHUS UX 0€30MacHOTO UCIOJIH30BaHUS B TTIOBCEHEBHON KU3HH;

MPUBOJIUTH IPUMEPHI BKJIaJa POCCUMCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HAYKH, B O0BSICHEHUE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOIb30BaTh TEOPETUUYECKHE 3HAHUS MO (u3uke B TIOBCEAHEBHOW JKU3HU IS
obecrieyeHus1 6E30MACHOCTU TP OOpAIIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBAMU,
JUISl COXpaHEHUs 3/I0POBbs U COOJIFOICHUSI HOPM AKOJOTUYECKOTO MOBEACHUS B OKPYIKAIOIICH
cpene;

paboTaTh B TpYIIE C BBINOJHEHUEM Pa3IMYHBIX COIUATBHBIX POJIEH, IJIAHUPOBATH
paboTy TpyIIbl, PallMOHATIBHO PAacHpelesaTh 00S3aHHOCTH W IUIAHUPOBATH JIEATEILHOCTh B
HECTaHJIAPTHBIX CUTYyaIlUsAX, aJ€KBaTHO OIEHUBATh BKJIAJl KaXKJOT0 M3 YYaCTHUKOB TPYIIIHI B
pellIeHne paccMaTpruBaeMon IPOOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHHME

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne ni/nt HaunMeHoBaHue pa3iesioB U TeM Konrponsusie | Tpakrimueckue (uu¢possbIe)
NMPOrpamMmmMbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTHoe noje. AeKTpOMarHuTHast 1 | 3 bubnmoreka [JOK
' WHIY KIS https://m.edsoo.ru/7f41c97¢
Hroro no pasneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHhIE 9 1 bubnuoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢
27 MexaHndecKkue U 3JIEKTPOMarHuTHhIE 5 | bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bubmnoreka [IOK
2.3 Onruia 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CIEITUATBHOM TEOPUH 4 | bubnnorexa [JOK
' OTHOCHUTEIBbHOCTH https://m.edsoo.ru/7f41¢97¢
Hroro mo pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [JOK
4.1 JIEMEHTHI KBAHTOBOU ONTHKU 6 hits://m.edsoo ru/7f41c97c




bu6mmoreka [JOK

4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97¢
bubmuoreka [{OK
4. A
3 TOMHOE A1po > https://m.edsoo.ru/7f41¢97¢
Hroro no pasgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKU

5.1 DNEeMEHTBI aCTPOHOMUU U acTpOPHU3UKU 7 bubmmorexa [JOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Pa3nen 6. OBOBILIAIOHIEE IOBTOPEHHUE

6.1 Ob6o06m1aroree MOBTOPEHUE 4 ngg;;fg;grouﬁ 41697
Htoro mo pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IINTAHUPOBAHHUE

Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Jlara nuppoBbIe
Nen/m | Tema ypoka KouTtposbubl IIpakTuyeckue op
Bcero u3ydyeHusi | oOpa3oBaTesIbHbIEC
e padoThI padoThI
pecypcbl
[TocTossHHBIE MATHUTHI U UX
1 B3aUMOJCHCTBHE. MarHuTHOE MOoJIC. 1 02.06.2024 bubnnoreka [HOK
BexTop MarHuTHON MHAYKIMH. JInHUK o https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarsuTHoe 1oJje NpOBOJHUKA C TOKOM. Bu6 1IOK
nOIMOTEKA
2 OmeiT DpcTena. Bzanmoelicteue 1 03.09.2024
perel a https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
JlaGopaTtopHnas pabora «3yueHue bu6nmoreka [JOK
3 paTop P Y 1 1 09.09.2024 1o
MAardUTHOTO IOJIA KaTYIIKHA C TOKOMY https://m.edsoo.ru/ff0c98fe
[IpoBepounas padora. JleiictBue
4 M:rHHfHoro H(I))J'I}I Ha HILOBO HUK C 1 1 10.09.2024 bubmorexa LHOK
poBOA R https://m.edsoo.ru/ff0c9acO
TokoM. Cuita Amnepa
JlaGopaTtopHnas pabora «MccnenoBanue
JIEUCTBUA MOCTOSTHHOTO MarHUTa Ha
5 pPaMKy C TOKOM». JIeiCTBHE MarHUTHOIO | 16.09.2024 bu6mmoreka [{OK
OJIs1 HA ABUXKYIIYIOCS 3apSIKEHHYIO o https://m.edsoo.ru/ff0c9df4
yactuily. Cuna Jlopenua. Pabota cuiisl
JlopeHma
6 DJeKTpoOMarHuTHas MHAyKIus. [loTok 1 17.09.2024

BEKTOpa MarHuTHOU uHAYKIUU. DJC
WHIYKIMU. 3aKOH 3JIEKTPOMArHUTHOM




unaykuuu Papajes

Jlabopartopnast pabora «MccnenoBanue

bubnnoreka [IOK

7 . 23.09.2024
SIBJIEHUS DIIEKTPOMArHUTHON UHIYKLIUWD) https://m.edsoo.ru/ff0cal50
NHpykTuBHOCTE. SIBIICHME

2 camouHaykiuu. 3J1C caMOMHIYKITUU. 24.09.3024 bubnuorexa [JOK
DHeprusi MarHUTHOT'O TOJIsI KaTYLIKH C T https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMAarHUTHOE T0JIe
TexHuueckue yCcTpoucTBa U UX
MIPUMEHEHHNE: TIOCTOSTHHBIE MATHUTHI,

9 DJICKTPOMATrHUTEL, JICKTPOABUTATEIIb, 30.09.2024
YCKOPHUTENH JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYhb

10 O6o6mmarmuil ypok « MarHUTHOE TOJIE. 01.10.2024 bubnnoreka [JOK
OneKTpOMarHuTHasE HHIYKIHS o https://m.edsoo.ru/ff0cab82
KonTponbhas pabota mo Teme Eu6 110K

nonuoTeka
11 «MarnauTtHoe nose. DJIeKTpOMarHuTHas 07.10.2024
p https://m.edsoo.ru/ff0cad58

WHTY KIS
CBoOOHBIE MEXaHUYECKUE KOJIeOaHUsI.
["apmonnueckue koneGaHusi. Y paBHEHUE bubanorexa [IOK

12 P AP 08.10.2024 1
rapMOHUYECKUX KOJIeOaHUH. https://m.edsoo.ru/ff0caf06
[IpeBpanienue sHepruu
JlaGopartopnast pabora «MccnenoBanue
3aBUCUMOCTH MEPUOA MAJIbIX

13 . PO 14.10.2024
Kosie0aHull rpy3a Ha HUTH OT JJIMHBI
HUTHU U MaccChl rpy3a»

14 Koneb6arenbupiii kKoHTYp. CBOOOTHBIE 15.10.2024 | bubGmmoteka [IOK

SJICKTPOMAIrHUTHBIC KoJIcOaHHS B

https://m.edsoo.ru/ff0cb820




nacaJlbHOM KoJIe0aTeIbHOM KOHTYPC.
Amnanorus MCKAY MCXaHUYCCKUMHU U
QJICKTPOMArHMTHBIMH KOJIEOAHUSIMU

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPrUH B UJICATHHOM KOJIeOaTeTbHOM
KOHTYpe

21.10.2024

bubnnoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpeacraBnenue o 3aTyxaromux
KoJeOaHusaX. BeIHY)IeHHBIC
MeXaHH4JecKue Kojiebanus. Pe3oHaHc.
BrIHYX1I€HHBIC 2JICKTPOMArHUTHBIE
KoJICOaHMS

22.10.2024

bu6mmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblil Tok. CHHYCOUJAIbHBIN
MepEeMEHHBIN TOK. MOITHOCTh
IIEPEMEHHOT0 TOKA. AMIUIUTYIHOE U
JEHCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaIPSKEHUS

05.11.2024

bubnnoreka [HOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBoxactso,
nepenaya u norpedieHue
ANEKTPUYECKON SJHEPTUU

11.11.2024

19

YCTpoUCTBO U IPAKTUYECKOE
IIPUMEHEHNE AIEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMeHHOro TOKa, JIMHUN
JJIEKTpornepenayd

12.11.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKHU IIPU
IPOM3BOJICTBE JIEKTPOIHEPTHH.
Kynbrypa ncnonbs3oBanus
AIIEKTPOIHEPTUU B MOBCETHEBHON
KU3HH

18.11.2024




MexaHn4yeckue BOJHBI, yCIOBHUS
pacnpoctpanenus. [lepuoa. Cxopocts

bu6mmoreka [{OK

21 19.11.2024
pacrpoCTpaHEHUs U JJIMHA BOJIHEI. https://m.edsoo.ru/ff0cca54
[Tonepeunble U MPOJOJIbHBIE BOJIHbI
3ByK. CKOpOCTb 3ByKa. [ pOMKOCTh

27 y P y p 25 11.9024 bu6mmoreka [{OK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIIeKTPOMarHUTHBIE BOJIHBI, UX Eu6 10K

nonnoTexa

23 CBOMCTBA U cKopocTs. [Ikana 26.11.2024

P https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATrHUTHBIX BOJTH
[IpuHIUIIBI paIuOCBSA3HU U TEJICBUICHHUSL.

24 puHL pa A 02.12.2024
PazButue cpencts cBsa3u. Pagnonokanms
KonTponbnas pabota «Konebanus u

25 P P 03.12.2024 | PrOmoTexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssiMonuHetHOE pacpocTpaHEHuE

26 CBpeTa B OJHO oz[HIz)IZ cpeanToqequlﬁ 09.12.2024 bubmorexa LHOK

P peac. o https://m.edsoo.ru/ff0cd350
HCTOYHHMK cBeTa. JIyu cBeTa
OtpakeHue cBeTa. 3aKOHbI OTPAKEHUS Bu6 110K
nonmoTexa

27 cBera. [locTpoeHne n3o0pakeHuil B 10.12.2024

p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKaje
ITpoBepounas pabora. [Ipenomnenue
ceera. [lonHOe BHyTpeHHEE OTpaKeHUE.

28 ¢ BHYTP P 16.12.2024 | BrOmoTexa OK
IIpenenbHbIN yroa NOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKEHUS

29 JlaGopaTtopHnas pabora «M3mepenne 17.12.20%4 bubmmoreka [JOK
roKazarteJsi MPEIOMJICHHS CTEKIIa o https://m.edsoo.ru/ff0cd67a

30 JIunzel. [locTpoenne n3o0paxxeHuil B 23.12.2024 | bubmmoreka [JOK

svH3e. PopMyJia TOHKOU JIMH3HI.

https://m.edsoo.ru/ff0cddle




VBenuueHue JIMH3bI

Jlabopartopnast pabora «MccnenoBanue

31 3 3 24.12.2024
CBOMCTB M300pakKCHUH B JIMH3AX)

Hucniepcust cBera. Clo>XHBIA COCTaB
Oeroro csera. Lser. JTabopaTropHas

32 1 patop 28.12.2024
pabota «Habmronenue nucrnepcuu
CBETa

1 Wntepdepentus ceta. Audpaxius 13.01.2025 bubnumoreka [IOK
cBerta. [ludpakumnonHas peneTka o https://m.edsoo.ru/ff0ced22
ITommepeyHOCTH CBETOBLIX BOJIH.

34 P 14.01.2025 | Bromorexa LOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
Ornrrueckue opuOOpsl U YCTPOUCTBA U

35 p P yerp 20.01.2024
YCIIOBUS UX O€30MacCHOr0 MPUMEHEHUS
['paHUIIBI TPUMEHUMOCTH KJIACCHYECKOM

36 MexaHukH. I1ocTynaTel crienmuairsHON 21.01.2024 bubmorexa LOK

' y o https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEITHHOCTH
OTHOCUTENHHOCTHh OJTHOBPEMEHHOCTH. Eub 10K
HOINOTEKA
37 3aMeqIeHre BpEMEHN 1 COKPAIICHIE 27.01.2024
A p paill https://m.edsoo.ru/ff0cfa42
JUTAHBI
DHeprusi ¥ UMITYJIbC PEISITUBUCTCKOMN Eub 10K
HOINOTEKA
38 yacTulbl. CBA3b MAcChI C JHEPTUENA U 28.01.2024
H P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS MTOKOS
KontponbHas padota «Ontuka. OCHOBbI Bu6 110K
HOINOTEKA
39 CIelaIbHON TEOPHUU 03.02.2025
1 p https://m.edsoo.ru/ff0cf610
OTHOCHUTEILHOCTH
dotonnl. Dopmyna [Imanka. Dueprust u b K
40 pMYy P 04.02.2025 | Pwomorera 1O

UMIyI6C GOTOHA

https://m.edsoo.ru/ff0cfel6




OTKpI)ITI/Ie H UCCIICOOBAHUC

bu6mmoreka [JOK

41 10.02.2025
dororddekra. OnbiTel A. I'. Cronerosa https://m.edsoo.ru/ff0cffc4
3akonsl pororddexra. YpaBHeHHE Eub 1OK

nOIMOTEKA

42 OnnmTeiiHa 11 Gorodrddekra. 11.02.2025

A § b https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» ¢porodddekra
aBienue ceera. OmneiTe I1. H.

43 A . 17.02.2025 | Promiorexa LOK
JleGeneBa. XuMmudeckoe JeHCTBUE CBETa https://m.edsoo.ru/ff0d04a6
TexHuueckue ycTponucTea u
MPaKTUIECKOE MPUMEHEHHNE:

44 P P 18.02.2025
doTorrieMeHT, POTONATIHK, COTHEUHAS
Oatapest, CBeTOINO/T
Pemenue 3amad mo reme « 1IE€MEHTHI

45 : 1 24.02.5075 bu6mmoreka [JOK
KBAHTOBOU OIITHUKN» https://m.edsoo.ru/ff0d0302
Mogpens atoma TomcoHa. OnbBITEI Bu6 10K

nonmoTeka

46 Pesepdopaa mo paccessHUIO 0-4aCTHII. 25.02.2025

pgopa p & https://m.edsoo.ru/ff0d091a
[TnanerapHast MOAeNb aTOMa
bu6mmoreka [JOK
47 [Toctynater bopa 03.03.2025
Y p https://m.edsoo.ru/ff0dOafa
Wznydyenue u mormnomieHue GOTOHOB MPHU
48 nepexoie aTomMa ¢ OJJHOTO YPOBHS 04.03.2025 bubmorexa LHOK
pexo . 8 yp R https://m.edsoo.ru/ff0dOafa
SHEpPrUH Ha Apyroil. Buabl ciekTpoB
BonHoBEIe cBOiicTBa yacTuil. BoHEI fe

49 bpoiinsa. KopryckyisspHO-BOJIHOBOM 10.03.2025 bubnnorexa [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKICHHOE o https://m.edsoo.ru/ff0d0ca8
U3JIy4eHHE

50 OTKpBITHE PATMOAKTUBHOCTH. OIBITHI 11.03.2025 | bubauoreka [[OK

Pesepdoppa o onpeenennio cocraBa

https://m.edsoo.ru/ff0d0fd2




PaaruOaKTUBHOI'O U3JIYYCHUA

51

CgoiictBa asbda-, 6eTa-, raMma-
W3IydeHus. BiusHue painoakTHBHOCTH
Ha JKXUBBIC OpFaHI/ISMBI

17.03.2025

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacma.
DONEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['aMma-usnydyeHue

18.03.2025

bu6nuoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBs3U HyKJIOHOB B sIJIpE.
SInepHble peakuuu. S nepHbIi peakTop.
[TpoGnembl, MepCreKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
SHEPreTHKU

24.03.2025

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTHIbl. OTKpBITHE
no3uTpoHa. MeToabl HaOMoAeHUS U
PEruCTpalMK dJIEMEHTAPHBIX YaCTHLI.
Kpyrusiit cron «DyHaaMeHTanbHbIe
B3anMoaercTBHA. EMMHCTBO
($u3NYECKOI KapTUHBI MUpay

25.03.2025

bubmuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé31H0T0 Heba. Co3Be3nus, spKue
3BE3/Ibl, IJIAHETHI, UX BUAUMOC
JABUKCHUC. ComnHeunas cucteMa

07.04.2025

56

Comnune. CoitHeyHast aKTUBHOCTb.
HcTtounuk sHeprun ConHua u 3BE3]1

08.04.2025

57

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/1bI [NIABHOM M1OCIIEI0BATEIBHOCTH.
BuyTpeHHee cTpoeHue 3BE3 1.
CoBpeMeHHbIe TPECTABICHHS O

14.04.2025




MPOUCXOXKICHUH | BoJonnK CoJTHIIA U
3BE3]

58

Muineunsiit [1yte — Hama ["anakTuka.
[Tonoxxenue n nmxenue ColiHIa B
lanaktuke. ['anaktrku. YEpHbIE NBIPHI B
A/ipax rajJakTUK

15.04.2025

59

Bcenennas. Pazberanue ragakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe
M3JIy4yeHue. MeTarajiakTuka

21.04.2025

60

Hepemennbie mpo6ieMbl aCTPOHOMUH

22.04.2025

61

KonrponbHas padora «D1eMeHTHI
aCTPOHOMHUU H aCTPOPHUIUKI»

28.04.2025

62

O6o6maromuii ypok. Pons ¢pusuku u
aCTPOHOMUH B 9KOHOMHUYECKOM,
TEXHOJOTMYECKOM, COLIMATLHON U
ATHUYECKOH cepax esTeTbHOCTH
YyeJI0BeKa

29.04.2025

63

Ob6o6matomuit ypok. Pois u Mecto
(U3HUKH U ACTPOHOMHH B COBPEMEHHOM
HAyYHOU KapTUHE MHUpa

05.05.2025

64

O6o06mmaromuii ypok. Poib dpuszndeckoit
Teopuu B GOPMUPOBAHUU
MpEeJICTaBICHUI O PU3NIECKON KapTHHE
Mupa

06.05.2025

65

O60o6matomuii ypok. Mecto
($hU3UYECKON KapTHUHBI MUpa B 001IeM
Py COBPEMEHHBIX €CTECTBEHHO-

12.05.2025




HAYYHBIX IPEJICTABICHUN O IPUPOEC

PesepBHbIil ypok. MarautHoe nose.

66 1 13.05.2025
DNeKTpOMarHuTHast UHAYKLUS
67 PesepBHblii }:pOK. OnTuka. OCHOBBI | 19.05.2025
CHENHATBHON TEOPHH OTHOCHTEIBHOCTH
68 Pesepubiii ypok. KBanToBas ¢pusuka. 1 50.05.2025 bubnnoreka [JOK
DJIeMeHTBI aCTPOHOMHU M aCTPOPUIUKU https://m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME
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