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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS Ha YpPOBHE CPEAHETO OOIIETOo
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBaHUM K pe3yibTaTam
OCBOEHHsI OCHOBHOM 00pa3oBaTeIbHOW Mporpammsl, mnpeacraBieHHbIX B PI'OC
COO, a Takxke ¢ ydé€roM (enepasibHONM paboyeil MmporpaMMbl BOCHUTAHUS M
KOHLEMLUKA TpenojaBanus yuyeOHoro npeamera «Pusnka» B 00pa3oBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi denepanuy, peanu3yommx OCHOBHEIE
oOpa3oBareibHbIE MPOTPAMMBI.

Copepxxanne mporpaMmbl MO (PU3MKE HaMpaBiIeHO Ha (HOpMHpOBaHHE
€CTECTBEHHO-HAYYHOUN KapTUHBI Mupa oOydaromuxcs 10-11 knaccoB npu 00ydeHnn
uX (Qu3nuke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-AESTEIBbHOCTHOTO MOIXOA.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusm GI'OC COO k mianupyemMbiM
JUYHOCTHBIM, NPEAMETHBIM U METAalpEeIMETHBIM pe3yJibTaTaM OO0y4YEeHHMs, a TaKxKe
YUYHUTBIBAET HEOOXOJUMOCTh pead3ali MEXIPEIMETHBIX CBsA3€H (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU yUY€OHBIMU IIpeIMETaMU. B Hell onpenesnstoTcs OCHOBHbBIE
ey U3yuyeHus (PU3UKU Ha YPOBHE CPEIHEro oOuiero oopa3oBaHus, INIAHUPYEMBbIE
pe3ynbTarthl  OCBOGHHMS Kypca (UM3HMKH: JIMYHOCTHBIE, METalpeaMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no (hu3uKe BKIIOYAET:

e IUIAHUPYEMBbIE Pe3yJIbTaThl OCBOEHUS Kypca (pU3MKU Ha 6a30BOM ypOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTAThI IO rojilaM 00y4EHHUS;

e cojepkaHue yueOHoro npeamera « Pusznka» o rogam o0ydeHusl.

®u3znka Kak Hayka o HauOosiee OOIIMX 3aKOHax MPUPOJIbI, BBICTyHas B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy>xaromiemM Mupe. IIIKoabHbII Kypc (U3UKH — CHCTEMOOOPa3yOIHiA
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3y4aeMbIX XHUMHEH, OWOJIOTHEH,
dbuznyeckoit reorpaduet u acrpoHomuen. Vcmosib3oBaHME W aKTUBHOE
npuMeHeHue (QU3MYECKUX 3HAHUM  OmNpeAeNseT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTHI B c(hpepe IHEpreTUKHU, TPAHCIIOPTA, OCBOCHUSI KOCMOCA,
MOJIyYEHHUs] HOBBIX MATEpPHAJIOB C 3a/JlaHHBIMU CBOMCTBaMHM M Apyrux. M3yudeHue
(u3MKM BHOCUT OCHOBHOM BKJIaJl B JOPMUPOBAHUE €CTECTBEHHO-HAYUYHOM KapTUHBI
Mupa oOydyaromuxcs, B (OpMUpOBAHME YMEHUN MPUMEHATH HAYYHBIM MeETO.
MO3HAHUS [P BHINIOJHEHUN UMHU YUYE€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca ¢pu3uku 1151 ypOBHS CpETHET0 00IIEro 00pa3oBaHus MOJI0KEH
pPSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €r0 OCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBIIAECTCA JIOTHYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuai U3 BCEX paslesoB (U3MUKH, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOH, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoesn cenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (DU3HKU
o0benuHEH BOKpYr (¢u3nueckux Teopuid. Benmymmm B Kypce sBisercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTEpHUH, BEIIECCTBE U
TnoJie.

Hoes eymanumapusayuu. EE peanuzanus mpeanosiaraeT HCHOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIHaIa (U3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHS
(bu3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHYECKUMH, HPAaBCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMamMH.

Hoes npuxnaonoti nanpasnennocmu. Kypc hdusuku npesrosaracT 3HaKOMCTBO
C IIMPOKUM KPYrOM TEXHUYECKHX U TEXHOJIOTHYECKUX MPUIOKEHUN U3YUCHHBIX
TEOpUH U 3aKOHOB.

Hoes osxonocusayuu peamn3yeTrcs TOCPEACTBOM BBEICHHS JSJIEMEHTOB
CONEp)KaHUs, TMOCBSMIEHHBIX JKOJOTUYECKUM TMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKHU U TEXHOJIOTHH, a Takke OOCYXIEHUs
po6JieM pallMOHAIBHOTO IPUPOJOTIONIb30BAHMS U SKOJIOTHUECKON 0€30M1aCHOCTH.

CTep>KHEBBIMHU JJIEMEHTAaMHU Kypca (U3WKH HAa YPOBHE CPEAHETO OOIIETo
oOpa3oBaHus SBIAIOTCS (pU3nMUeckue Teopuu ((GOpMHUpPOBAHUE TMPEIACTABICHUN O
CTPYKType MOCTpoeHus1 GU3NIECKON Teopuu, posn (HyHIaMEHTATbHBIX 3aKOHOB U
MPUHITUTIOB B COBPEMEHHBIX MTPEICTABICHUSIX O MPUPOJIC, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-eSTEIbHOCTHBIN TOAX0A B Kypce (PU3WKH peallu3yeTcsl TPexe
BCEro 3a CUET OpraHu3alMM SKCIEPUMEHTATbHOU ACSATEIbHOCTH OOYYaroIIuXCs.
Jli1st 6a30BOT0 ypOBHS Kypca (GU3HKHU — 3TO UCIIOJIH30BAHUE CUCTEMBI (DPOHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX padOT, KOTOPHIE B IPOrpamMme
no (usuke 0ObEIMHEHBI B OOIIMIA CIUCOK YUYEHHYECKUX MPAKTHYECKUX PaldoT.
Boienenre B yKazaHHOM IiepedHe J1a0opaTopHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIISCTCS yUYaCTHUKaMU 00pa3oBaTeIBHOTO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IIAaHUPOBAHUS M OCHaIIeHus kadunera (usuku. [lpu
3TOM OOecreunBaeTcsi OBJaJCHHE OOYYAIOUIMMHCS YMEHHUSIMH IPOBOAMTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAaHUS 3aBUCUMOCTEH (U3NYCCKUX BEIMYWH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bbonbpiioe BHUMaHuE yAETSETCS PEIICHUIO pAaCYETHBIX U KaUeCTBEHHBIX 3a7ad.
[Tpu >TOM M1 pacYETHBIX 3a/1a4 MIPUOPUTETOM SIBIISTIFOTCS 33/1a4¥ C SBHO 3aJaHHOM
¢u3nyecKoil MOJeNblo, TMO3BOJISIIOIINE MPUMEHSTh M3yUYEHHBbIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOTO pasleia Kypca, TaK U WHTETPUPYS 3HAHHS U3
pasHbIX pa3aenoB. [|Jis KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIISIOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKaHUsl (U3NYECKUX SIBICHUN M TPOILECCOB B OKpYKaromien
KU3HH, TpeOyromue BhIOOpa (PU3WYECKONW MOJETH Il CHUTyalldd TPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.



B cootBetctBuu ¢ TpedoBanusimu @I'OC COO k MaTepuaibHO-TEXHUYECKOMY
o0ecrniedyeHno y4eOHOro mporecca 0a30BbI ypOBeHb Kypca (pU3MKKM Ha ypOBHE
CpeqHero oomero oOpa3oBaHUs JOJDKEH M3y4yaTbCs B YCIOBHUSX IPEIMETHOIO
KabuHeTa (U3MKM WM B YCIOBUSX HMHTETPUPOBAHHOIO KaOWMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKIa. B kabunere Gu3nku MOMKHO OBITH HEOOXOIMMOE
1abopatopHoe O0OpYyIOBaHUE MJsi BBIMNOJHEHHS YKa3aHHBIX B MporpamMme IO
¢u3MKe YICHUYECKUX MPAKTUYECKUX PabOT U JEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMOHCTpallMoHHOEe  000pyZoBaHHE (OpPMHUPYETCS B COOTBETCTBUHM C
OPUHLIAIIOM MHUHUMAJIbHON JIOCTaTOYHOCTH U  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe 1Mo (U3HKE KIIOYEBbIX JEMOHCTpAIMil s
UCCIICIOBAaHMUSI M3yYaeMbIX SBJICHWMA H  TPOIECCOB, OMIHUPUYECKHX U
(GyH1aMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JIaGopatopHoe 00OpyAOBaHME [UIsI YUYEHUYECKMX MPAKTUYECKUX padoT
dopMupyercss B BUJIE TEMAaTUYECKUX KOMIUIEKTOB M 0OOECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JABYX oOOydJarommxcsi. TeMaThyeckue KOMILJICKTHI
7a00paTopHOTO OOOPY/IOBAHUSL JOJAKHBI OBITh MOCTPOEHBI HAa KOMIUIEKCHOM
UCTIOJb30BaHUU AHAJOTOBBIX W IHU(POBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00OpaTOpHUil.

OCHOBHBIMU LIEJIAIMH U3YUYEHUS! (GU3ZHKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

e (opMHpoBaHHE HUHTEpeca M CTPEMJICHHS OOyYarolIMXCS K HaydHOMY
U3YYCHUIO TIPUPOJBI, Pa3BUTHE WX HMHTEIUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (POPMUPOBAHNE
UCCJIEIOBATENLCKOIO OTHOIIECHHUS K OKPY KAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJibTaTa U3y4eHHsI OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

o (dopMmupoBaHHE yYMEHHUU OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
bu3nyeCKUX 3HAaHUM U HAyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TPEACTABICHUN O ponu (U3UKK AT Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmkeHne ATHX IeNei 00ecrednBaeTCsl pelIeHeM CIEeIyIOINNX 3a1a9 B

npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus:

e TpuOOpEeTEeHNE CUCTEMBI 3HAHUN 00 00MNX (PU3UIECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaxX, TEOpHUAX, BKJIIOYAs MEXaHUKy, MOJCKYJSpHYI0 (U3uKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY H DJIEMEHTHI aCTPO(PHU3UKY;

e (dopMupoBaHWE YMEHHMI TPUMEHATH TEOPETHUYECKHWE 3HAHUS IS
OOBsICHEHUsSI (PU3MYECKMX SIBICHUH B MNPUPOAE U AJI  NPUHATUA
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB pEIIECHUS pa3IUYHbIX 3aJad C SBHO 3a/JaHHOU
dusznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOLINX CAMOCTOSITENEHOE
co3lianue (hpu3n4eckor MOJIeN, aJleKBaTHON YCIOBUSM 33/1a4H;

e TIOHUMaHHE (PHU3UYECKUX OCHOB U TPHHILMUIOB ACUCTBUS TEXHUYECKHX
YCTPOHCTB U TEXHOJOTHUECKUX MPOIIECCOB, UX BIMUSHUS HA OKPY>KAIOIIYIO
cpeay;

e OBJIaJICHUE METOJaMH CAMOCTOSITEIFHOTO TUIAHUPOBAHMS W TPOBEACHUS
¢u3nUeCKUX SKCIEPUMEHTOB, aHAIM3a W HMHTEpPIpeTalul WHPOpMAINH,
OIpE/IEIICHUS IOCTOBEPHOCTHU TOIYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCIIOBHH JUIS pa3BUTUS YMEHHUI MPOEKTHO-MCCIEI0BATEIbCKOMH,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wusyuenue ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOILEro

oOpa3zoBaHus OTBOAUTCS 68 4acoB (1O 2 yaca B HEJEIIO).

[Ipennaraempiii B mporpaMMme 1O (PU3MKE TMEpeuYeHb J1a0OpaTOPHBIX MU
IPAKTUYECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YUMTEIb [ElaeT BbIOOP
IPOBEJCHUS JTa0OpaTOPHBIX PAOOT ¥ OMBITOB C YYETOM WHAMBHIYaIbHBIX
O0COOEHHOCTEN 00yJarouXCs.

Peanmzamusi maHHOM  mporpaMmbl  TpeayCMaTpuBaeT — MCIOJIb30BaHHUE
o0opynoBaHus, cpeAcTB 00yueHust u Bocnutanus Llentpa «Touka pocTay.

«[{udposas nadbopatopust yueHnuyeckas no Gpusmke.

« KommutekT mocyiel 1 060py10BaHMS I yUEHUYECKUX OTBITOB MO (PH3HKE.



COAEPKXAHUE OBYYEHUSA
11 KIIACC

Pa3znen 4. JnekTpoauHaMuka

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUS

[TocTosiHHBIE MarHUTHI. B3anmoneiicTBHE MOCTOSTHHBIX MATHUTOB. MarHutHoe
nosie. BeKTOp MarHUTHOM MHAYKIMU. [[pyHIUIT CyIeprio3uiuu MarHuTHBIX ITOJIEH.
JIluHuu MarHuTHOM WHAyKuuMHM. KapThHa JIMHWA MAarHUTHOM WHIYKIUW TI0JIs
MTOCTOSTHHBIX MAarHUTOB.

MaruutHOE€ 1OJE€ NPOBOJHHMKA C TOKOM. KapThHa JWMHHM WHIYKIUU
MAarHATHOTO TOJISI JJIMHHOTO IIPSMOrO NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKHA ¢ TOKOM. OnbIT Jpcrena. BzanmonencTBre NpOBOIHUKOB €
TOKOM.

Cuina Amniepa, €€ MOy Ib U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOJIyJIb U HalpaBiieHUE. J[BUKEHUE 3apS)KEHHON YaCTHUIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBneHHME DNEKTPOMArHUTHOM HMHAYKIMH. [lOTOK BEKTOpa MarHUTHOM
UHAYKIUU. OJIEKTPOABMKYIIAS CUJa HMHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOW
nHaykunu dapanes.

BuxpeBoe anexkrpuueckoe Iosie. OJIEKTPOABWXKYIIAS CHJIA WHAYKUAHA B
IIPOBOJAHUKE, IBHXKYILEMCS IOCTYNIATENBHO B OTHOPOJHOM MarHMTHOM TIOJIE.

IIpasuno Jlenua.

NHayKTUBHOCTB.  SIBIICHME CAMOMHIYKIMHU. OJIEKTPOABWXKYINAS  CHJA
CaMOMHAYKIIUH.

DHeprust MarHUTHOTO MOJISl KATYLIKH ¢ TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckne YCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIC
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOIABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YaCTHULl, MHAYKIIUOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Dpcrena.

OTKIJIOHEHHUE 3JEKTPOHHOIO ITy4YKa MATHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O TTOJISL.

B3anmoneiicTBue AByX NPOBOAHUKOB C TOKOM.

Cuna Ammnepa.

JenctBue cuibl JIOpeH11a HA HOHBI JIEKTPOJIUTA.

SIBNEeHHE 3JIEKTPOMArHUTHOW UHAYKIUU.

[IpaBuno Jlenua.



3aBUCUMOCTb SJIEKTPOJBIKYIIEH CUJIbI UHIYKIHU OT CKOPOCTH HU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBNeHNE CAMOMHTYKIINH.

Vuenuueckuii sxcnepumenm, nabopamopvie pabomol

N3ydeHne MaraHuTHOTO MOJISI KATYIIKK C TOKOM.

HccnenoBanne neiicTBUs MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBICHUS 3JIEKTPOMArHUTHON MHIYKIIUH.

Pa3znen 5. KosteOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUnHle Koleoanus

KoneGarenbnass  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUSI.
["apmonnyeckue kosnedanus. [lepumon, wacrora, amrummryga u (aza KojaeOaHH.
[IpyXrHHBIN MasATHUK. MareMaTU4eCKUil MasTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIC KOJI€OAHUS B
UJeaTbHOM KO0JIEOATEIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHUYECKUMU W
AJIEKTPOMArHUTHBIMU KoJiebanusimu. Dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpeacraBnenue o 3aTyxaromux KoueOaHUaX. BbIHYX/IeHHbIE MEXaHUYECKUE
KojeOanus. PezoHanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs.

Ilepemennpii  TOK. CHHYCOMAQJIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JACHCTBYIOIIEE 3HAYEHUWE CHUJIbI TOKA U
HaIPSKEHUS.

Tpanchopmarop. IIpousBoacTBo, nepeaadya U nMoTpedIeHUE IINEKTPUUSCKOM
DHEPIUM. DKOJIOTUYECKHE PUCKHU IPU MPOU3BOJACTBE AIEKTpodHEprun. KynpTypa
MCIOJIb30BaHU 3JIEKTPOIHEPTUU B TOBCEIHEBHOM KU3HMU.

TexHuueckre yCTpOMCTBA WU NPAKTUYECKOE IIPUMEHEHHME: DBJIECKTPUUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOIO TOKA, JIMHHUU JIEKTPOIIEpEaay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoJieOaTEIbHOW CHCTEMbI (MIPY>KUHHBINA WM
MaTeMaTUYECKHUI MasSTHHK).

Habmoienue 3atyxaromux kojaeOaHuii.

UccnenoBanne CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

Habmronenue pe3onanca.

CB0OOOIHBIE DJIEKTPOMArHUTHBIC KOJICOAHMSI.

OcummorpaMmbl (3aBUCUMOCTH CUJIbI TOKA M HAITPSIAKEHUS OT BpEMEHU) IS
AIIEKTPOMArHUTHBIX KOJIEOAHU.

Pesonanc mnpum 1OCIENOBAaTENBHOM COCAVMHEHUM PE3UCTOPA, KATYLIKH
VMHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopens JIMHUM 3JIEKTPOIIEPEAAYH.



Vuenuueckuii sxcnepumenm, n1abopamopmsvie pabonul

WccnenoBanue 3aBUCMMOCTH NEPHOJAa MaJbIX KoJieOaHUM rpy3a Ha HUTU OT
JUTMHBI HUTH U MaccChl Ipy3a.

Hccnenoanne nepeMeHHOr0 TOKA B LIETIH U3 TIOCJIEI0BATEIIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyILIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKMpoOMaZHUNHbBLE B0TIHbL

MexaHnueckue BOJHBI, ycioBUsL pacnpoctpaHeHus. llepumon. CkopocTb
pacnpoCTpaHeHuss W JJMHa BOJHBL. [lomepeuHble W NPOJONBHBIE BOJHBI.
HNuTtepdepenius u nuppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3Byka. I'poMkocTh 3Byka. Beicora TonHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBUS M3IYyYEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHoi BosHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpaXeHUE, MpeJIOMIICHUE, TOoJsIpu3anus, Tudpakuus,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIkana 3ME€KTPOMArHUTHBIX BOJIH. [[pruMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHIMNIBI paIMOCBA3U U TENEBUACHUA. Pagqnomokamnus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAKOIIEN CPEBI.

TexHudyeckre yCTpPOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTMKA B TEXHUKE M MEAULMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pazoBaHue 1 pacIpOCTpaHEHUE MOMEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Kone6mromieecs Teo Kak UICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: 1 peTOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nnrepdepenuuu v qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaOntonenue CBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJIOH H
4acTOTOM KoJeOaHUM.

UccnenoBanue CBOMCTB AIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, TPEJIOMIICHHE,
noJisipu3aIys, TuQpaxius, THTEpPEpeHITHSL.

Tema 3. Onmuka

I'eomerpruueckas ontuka. IIpsmMonuHelrHOE pacnpoCTpaHEHHUE CBETA B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHre cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHune M300pakeHHit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MpeIoMIIeHUs cBeTa. AOCOIIOTHBIN MTOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yroa MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.



Hucniepcus ceeta. Cl0HBINA cocTaB Oesoro ceera. [[Ber.

Cobuparoniue u pacceuBaroiue JUH3bl. ToHkas 1uH3a. DOKyCHOE pacCTOSHUE
Y ONTHYECKas CUJIa TOHKOW JUH3bIL. [locTpoeHune n3o0paxeHuil B COOMpaOIINX U
paccenBarOMIMX JUH3aX. PopMysia TOHKOH JIMH3bI. Y BEIMUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKOU ONTUKHU.

BonnoBass ontuka. HWurepdepennuss cBera. KorepeHTHblE HMCTOYHHUKHU.
Ycnouss HaOMIONEHWS MAaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

HNudpakus cBera. JudpakimoHnHas pemérka. YcCJIoBHE HaOII0ICHUS
[NIABHBIX ~MAaKCUMyMOB IIpM NAJE€HWA MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[Tonmapu3zanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUYECKOE MPUMEHEHUE: OYKH, IIyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOIN, TEJIECKOI, BOJOKOHHAs
OITHKA, TU(PPAKITUOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsimosMHENHOE PACIIPOCTPAHEHUE, OTPaXEHUE U IIPEJIOMIICHUE CBETA.
OnTtuyeckre npuOOpHI.

[TosmmHOE BHYTpEeHHEE oTpaxeHue. Moaens cBeToBoaa.

WccnenoBanue CBOMCTB N300payKeHU B JIMH3AX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habnronenue unrepdepeHiuu crera.

Habnronenune nudpakiuu ceera.

Habnronenue nucnepcuu cBeTa.

[TosmyueHne cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tonyuyenue cnekTpa ¢ TOMOUIBIO AUPPAKIUOHHON PEIIETKY.

Habnronenue nossipuzanuu CBeTa.

Vuenuueckuii axcnepumenm, nabopamopusvie pabomoi

N3mepenune nokaszarens npeoMICHUS CTEKIA.

Uccnenosanue cBOMCTB U300pakKeHU B TMH3AX.

Habmronenue nucnepcuu cBera.

Pa3znen 6. OCHOBBI ClIEIIHAJIBHOM TEOPUU OTHOCUTEIBHOCTH
['panuLbl IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynartsl cienuansHon
TEOPUU OTHOCUTEIIBHOCTU: UHBAPUAHTHOCTb MOJYJISI CKOPOCTH CBETAa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJIJICHUE BPEMEHU U COKpPAIICHUE
JUTAHBIL.
DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YACTHUIIBI.



CBs13b Macchl C SHEPrUe U UMITYJbCOM PEISTUBUCTCKON YaCTHUIIbI. JHEPTHS
ITOKOSI.

Pasznen /. KBantoBasi puzuka
Tema 1. Dnemenmul K6aHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEPrust
U UMITYJIbC (POTOHA.
OtkpeiTre u uccienoBanue pororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbotorpdexra. YpaBuenue OiHmTeitHa s hoTodddexra. «KpacHas rpanuiar

dotorddekra.

JlaBnenue cBera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE JEUCTBUE CBETA.

TexHuyeckue yCTpOMCTBA W MPAKTHUECKOE NMPUMEHEHHE: (POTOIIEMEHT,
dboToaTYMK, CoJIHEUHAasi OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®oT03(deKT Ha YCTAaHOBKE C IIMHKOBOMU IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

CBeToanoI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUO o -4acTHIIL.
[ImanerapHas mopnens aroma. Ilocrynmarel bopa. M3myyeHune u morijiomeHue
(GOTOHOB MpU TEpexoje aToMa C OJHOTO YPOBHS DHEPrUM Ha Jpyrou. Bumbl
crekTpoB. CIIEKTp YPOBHEW SHEPrUU aToMa BOJIOPO/IA.

Bonnogelie cBoiicTBa yactuu. Bonnel ae bpoinsa. KopnyckynspHo-BOITHOBOM
Ty aJIA3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3JTy4YEHUE.

TexHuueckrue yYCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPajbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Ornpenenenre AMHBI BOJIHBI J1a3epa.

Habmoienne nuHeuaThIX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Vuenuueckuii axcnepumenm, nabopamopuvie pabomoi

HaOmronenue nuHevaToro crexkTpa.

Tema 3. Amomnoe aopo

DKCHEPUMEHTBI, JT0KA3bIBAIOIIUE CIIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
panuoaktuBHOCTH. OnbITHI Pe3epdopaa o onpeneneHnio cocrapa pagioakTUBHOTO



wanydenus.  CpoiictBa  anmbda-, Oera-, ramma-uznyuyeHus.  BrusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpbITHE TIpOTOHA W HehTpoHa. Hykmonnas monens siapa [eiizenOepra—
NBanenko. 3apsp sapa. MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacniaf. DIEKTPOHHBIM W TMO3UTPOHHBIM Oerta-pacnan. ['amma-
U3JIlyyeHue. 3aKOH PaJuoaKTHBHOIO pacraja.

DHeprus CBSA3M HYKJIOHOB B sjpe. Anepubie cuibl. JledekT Macce sapa.

Anepnsie peakuuu. Jlenenue u CUHTE3 €.

Anepnsiii peaktop. TepmosiaepHsiii cuHTe3. IIpobiemMbl M HEPCHEKTHUBBI
AJICPHON SHEPTETUKH. DKOJIOTUUECKUE ACTIEKThI SIAEPHON SHEPTETUKH.

DneMeHTapHble YaCTULBI. OTKPBITHE MO3UTPOHA.

MeTtoabl HAOTIOIEHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTalIbHbIE B3aUMOJICHCTBUA. EMMHCTBO (hu3nveckoil KapTUHBI MUpA.

TexHuyeckue ycTpoucTBa U IMPAKTUYECKOE IIPUMEHEHME: JO3UMETpP, KaMmepa
Buiibcona, sinepHbIil peakTop, aToMHasi 6omoa.

Jlemoncmpayuu

C4€TUnK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomaol

UccnenoBanue TpekoB yacTHil (110 roTOBBIM GoTorpadusim).

Pa3nen 8. DiieMeHTHI ACTPOHOMUM U ACTPO(PU3UKHU

Otansl pa3BuTHA acTpoHOMUU. [IpuKnagHOE 1 MUPOBO33PEHYECKOE 3HAUYCHHE
aCTPOHOMMUM.

Bun 3Bé3gHoro Heba. Co3Be3qus, sSpKkue 3BE3MABI, TUIAHETBI, UX BHUIUMOC
JBU>KEHUE.

ConHeuHas cucrema.

Connne. ConHeuHas akTUBHOCTh. McTtounuk sHepruu CojHIa U 3BE3L.
3BE3bI, UX OCHOBHBIE XapaKTEPUCTHUKHU. J(MarpamMma «CIIEKTpaldbHBIM KJacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW TOCIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOW NOCJIENOBATEIBHOCTH. BHYTpEeHHEE CTpOeHHE
3BE37. COBpEMEHHBIEC MPEJACTABICHHUS O MPOUCXOXKACHUM U 3Boonuu CoyHIA U
3BE31. DTambl )KU3HU 3BE3 .

Mnineunsiit [lyte — nama T'anaktuka. [lonoxxkenue u nBuxenue CosHIa B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBasapbl. UEpHBIE ObIPBI B S1pax
raJIaKTHK.

Bcenennas. Paciupenue Beenennoii. 3akon Xa00i1a. Pa3oeranue rajmakTuk.
Teopus bonsmoro B3peiBa. PenmmkToBoe n3nydyeHue.

MacmrabHas cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHH.

Vuenuueckue nabnooenus



Habmonenust HeBOOPYKEHHBIM TJ1a30M C MCIOJB30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUHN JJIsi OTIpeIeNICHUs] TIOJI0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311sa CEeBEpHOro MOyIIapus U IPKUE 3BE3bI.

Ha6monenus B teneckon Jlynsl, mianer, Maeunoro [lyTtu.

Oo6o0maroniee NOBTOpPeHUE

Pons ¢us3uku u acTpOHOMUUM B HKOHOMHYECKOM, TEXHOJOTMYECKOM,
COLIMAJIbHON M ATHYECKON chepax NesTeIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU U
aACTPOHOMHUU B COBPEMEHHOW HayYHOUH KapTUHE MUPA, pojib (PU3NUECKON Teopuu B
dbopMHUpOBaHUU MPECTABICHUN 0 PU3NYECKON KapTUHE MUPA, MECTO (HU3HUECKON
KapTUHBI MHpa B OOmEM PSAy COBPEMEHHBIX  E€CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MeknpeaMeTHbIE CBA3H

N3ydenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 Kilacce oCylIeCTBISIETCS C
YYETOM COAEPKATEIBHBIX MEKIPEAMETHBIX CBSI3€M C KypcaMHU MAaTEMaTHKH,
OHOJOTHH, XUMHH, Teorpadyu U TEXHOJIOTHUH.

Medswxcnpeomemnvie nonwsimusi, CBA3aHHBIE C MU3YYEHHEM METOJOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runores3a, (puamyeckas BEIMYHMHA, 3aKOH,
Teopusi, HAOJIIOAEHHE, FIKCIIEPUMEHT, MOJIETTMPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelIeHUE CHUCTEMBl YPaBHEHUN, TPUTOHOMETPUYECKUE
(GYHKIUHM: CUHYC, KOCUHYC, TAHI€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO, BEKTOPbI M MX IPOCKIHUH HA OCH KOOPIAMHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIUN, MPU3HAKU TOJ00US TPEYTrOIbHUKOB,
ompeiesieHne IONIAau TIOCKUX (GUryp u o0beéMa Ted.

buonoecusa: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KoseOaTeabHbIe
JBUKEHHUS B )KUBOW MPUPOJE, ONTUYECKUE SIBIICHUS B KUBOMU MPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHUE aTOMOB U MOJIEKYJ, KPUCTAJUIMYECKAS] CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3Mbl 00pPa30BaHUs KPUCTANIMYECKON PEIETKH, CIEKTPAIbHBIA aHAIN3.

l'eocpaghus: marHUTHBIE TIOMIOCA 3€MJIM, 3alie’KM MArHUTHBIX  PYII,
dboTochEMKa 3eMHON MOBEPXHOCTH, IIPEACKA3aHNE 3eMIICTPSICEHU .

Texnonocusa: JHMHUM DIEKTpONEpPENAad, TEHEPATOpP IEPEMEHHOIO0 TOKa,
AJEKTPOJBUTATENIb, WHAYKIHWOHHAS II€4b, pajaap, PaguONpPUEMHUK, TEIEBU30D,
anTteHHa, tenedon, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
CoJIHEUHas Oarapes.



IIVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHSA ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoernne ydeOHOro mpeamera «Duswka» Ha ypOBHE CpPEAHETO OOIIEro
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX B MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE pe3yIbTaThl OCBOCHHS YUeOHOTO TpenMeTa «Du3nKay AOHKHBI
OTpaxaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaroOIIUXCS PYKOBOJCTBOBATHCSA
c(hOpMUPOBAHHOW BHYTPEHHEW MO3UIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIlMM, TIO3UTUBHBIX BHYTPEHHUX  YOEXKICHUN, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHIICKOTO OOIIECTBA, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B IMPOIECCE pEANM3alUh OCHOBHBIX HANpPABICHUN
BOCIIUTATENBHON IESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpa;kIaHCcKOro BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMK 00YUYaIOIIErocsi Kak akTUBHOTO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

MPUHATHE  TPATUIMOHHBIX  OOIIEYETIOBEUECKMX  TYMAaHUCTHYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEpPECAX I'PAXKIAHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHUE B3aMMOJEHCTBOBATH C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM AESTENbHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHHUSI:

c(hOpMUPOBAHHOCTH POCCUICKON TPaXKJaHCKOW UJEHTUYHOCTH, MATPUOTHU3MA;

IIECHHOCTHOE OTHOIIEHHE K TOCYJApCTBEHHBIM CUMBOJIAM, JOCTHKEHHUIM
POCCHICKUX YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMMOBEACHUS;

CITOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIC PEIICHMSI,
OPUEHTUPYACH HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IICHHOCTHU, B TOM YHUCIIEC B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHMUE JJUYHOTO BKJIa/1a B TOCTPOEHUE YCTOMYMBOTO OyaylIero;

4) 3C¢TeTHYECKOr0 BOCIIMTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MHUPY, BKIIFOYasi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npUCyIIEero pU3nyeckoi HayKe;

5) Tpya0BOr0 BOCIMTAHUSI:



MHTEpEC K pa3nuyHbIM chepaMm MpodeccruoHaNbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPILIATh OCO3HAHHBINA BHIOOD
Oyayuieil npodeccuu U peaan3oBbIBaTh COOCTBEHHBIE )KU3HEHHBIE IIJ1aHbl;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U caMO00pa30BaHUIO B 00JacTu
(U3KUKHN Ha IPOTSKEHUU BCEU KU3HU;

6) IKOJIOrM4eCKOTr0 BOCIIHTAHHUS:

Cc(OPMHUPOBAHHOCTh HKOJIOTUYECKON KYJIbTYypbl, OCO3HAHHE TJ00AIBHOTO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IUTAHUPOBAHUE U OCYLIECTBIICHUE IEUCTBUI B OKPYXKAIOILIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA,;

paclIMpeHue OIbITa JEATEIBHOCTH JKOJOTMYECKOW HaIpPaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUM 110 PU3HKE;

7) IEeHHOCTH HAYYHOT0 MO3HAHMSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GPU3NUECKON HAYKH;

OCO3HAHME LIEHHOCTH HAy4YHOH JEATEIbHOCTH, TOTOBHOCTH B IIpOLECCE
U3y4YeHUs! (PU3UKU OCYLIECTBIIATh NPOEKTHYIO U UCCIIEI0BATEIBCKYIO AEATEIbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHMBeEpPCAIbHbIE YUeOHbIE el CTBUSA
ba3oBble Jiornueckue AeMcTBUA:
CaMOCTOSITENIbHO  (hOopMyJIUpOBaTH W aKTyaJu3UpOBaTh  MPOOJieMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPENEIIATh LENU JEATeIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JIOCTHKCHHS;
BBISBIIATH ~ 3aKOHOMEPHOCTH M TNPOTUBOPEUMST B  pacCMaTpUBaCMBIX
(bU3NYECKUX SIBICHUSIX;
pa3pabarpiBaTh IUIAH pElIeHUs MPoOJeMbl C YUETOM aHAIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B JIATEIHLHOCTH, OIIEHUBATH COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OIICHUBATh PUCKH TOCIICICTBUI ACATCILHOCTH,
KOOPAUHUPOBATH U BBIMOJHATH PA0OTY B YCIOBUSIX PEATbHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,
pa3BUBaTh KPEaTUBHOE MBIIIUICHUE TIPH PEIICHUN KU3HECHHBIX MPOOIIEM.
ba3oBble uccienoBareibCKue AeiicTBHA.
BIIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATUSIMH U METOJaMU
busznueckoil HayKu;



BJIa/IETh HABbIKAMHU YYEOHO-HCCIEA0BATEIbCKON U IPOEKTHOMN NEATENbHOCTH
B 005acTi (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOUCKY
METOAOB pEeLIeHHU 3a1a4 (PU3UYECKOTO COJACpXKaHUSA, NPUMEHEHUIO Pa3IUYHBIX
METOO0B IO3HAHUS;

BIQ/JIETh BUJAAMH JEATEIBHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3JIUYHBIX Y4eOHBIX
CUTYaIUsIX, B TOM YHUCIIE TIPHU CO3JaHUH YU€OHBIX IPOEKTOB B 00J1acTH (DU3UKH;

BBISIBJISITh TPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyalU3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus], HaXOIUTh apTryMEHTHI JUIs I0Ka3aTeIbCTBA CBOUX
YTBEPKJICHH, 3371aBaTh TapaMETPhl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBaTh TOJYYEHHbIE B XOJE€ pELIEHUS 3aJaud pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (HOpMyIHpOBaTh COOCTBEHHBIE 3aJaud B 0OOpa30BaTENbHOMU
JESITEIbBHOCTH, B TOM YHUCJIE TIPU U3YUEHUH (DU3UKU;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETh TEPEHOCUTh 3HaHWA TO (U3UKE B MPAKTUYECKYI0 O0OIacTh
KHU3HEICATEITbHOCTH;

YMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC UICH, TIPEjIaraTh OPUTHHAIBHBIC TIOJXObI U PEIICHIS;

CTaBUTH MPOOIEMBI U 337a4H, TOMYCKAIONINE aTbTePHATUBHBIC PEIICHUSI.

Pa6Gora c undgopmanmueii:

BJa/IeTh HaBbIKAMH MOJIy4eHUs MH(GOPMalUU (PU3NYECKOTO COAEPKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBJISATh IOUCK, aHAJM3,
CUCTEMAaTH3allMI0 U HHTEpIpeTaluio MH(OPMALUK Pa3IUYHbIX BUAOB U (opM
PEICTaBICHMS,;

OLIEHMBATH JIOCTOBEPHOCTh HH(POPMALINY;

UCTIONB30BaTh  CpeACcTBAa  WH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJOTHM B PElICHUH KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3aJ1a4 ¢ COOII0CHHEM TPEOOBaHU SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOPM HH(POPMALMOHHON
0e30MacHOCTH;

CO371aBaTh TEKCThl (PU3MUYECKOTO COAEpPKaHUS B Pa3IMYHBIX (opMarax c
y4€TOM Ha3zHa4YeHHsI HHPOPMAITUHU U LIEJICBOM ayJUTOPHH, BHIOUPAs ONTUMATBHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alllu.

KoMMyHHKATHBHBIE YHUBEpPCAJIbHbIE y4eOHbIe JeliCTBUA:
OCYILECTBIIATH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH /EATEIbHOCTH;
pacrio3HaBaTh  MPENNOCBUIKM  KOH(JIUKTHBIX CHUTyalldii M  cMsAr4aTh
KOH(JIUKTHI,



Pa3BEPHYTO M JIOTUYHO H3JaraTh CBOK TOYKY 3pPEHUSI C HCIOJIb30BAHUEM
A3BIKOBBIX CPE/ICTB;

NOHUMATh W HMCHOJI30BATh MPEUMYILIECTBA KOMAHAHOW M WHAWBUIYATbHOU
paboThI;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBUM C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXKIOTO YJIEHA KOJJIEKTUBA;

NPUHUMATh €U COBMECTHOM  JICITEIBbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh JACHUCTBUA MO €€ JOCTHUKCHHIO: COCTABJATH IUIAH JICMCTBUH,
pacmpenenarTb pojaud ¢ y4€TOM MHEHHH YYacTHHKOB, OOCYKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KAYECTBO CBOETO BKJIA/Ia M KaXKJOT0 YYaCTHHUKA KOMaH/IbI B 001U
pe3yJbTaT M0 pa3pabOTaHHBIM KPUTEPUSIM;

npeiaraTb HOBBIE NPOEKThI, OLECHUBATH MJCH C TMO3ULIHU HOBHU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBJISITh ITO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B PA3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

PerynsiTuBHBIC YHUBEpPCAJIbHbIC y4eOHbIE 1eliCTBUSA
Camoopranu3anus:

CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATENbHYIO AESITENbHOCTh B 00IacTU
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYJIHUPOBAThH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOSTENIBHO COCTABJIATh IIAH PEUICHUS PAcYETHBIX M KadeCTBEHHBIX
3a]a4, MJIaH BBIMOJIHEHUS MPAKTUYECKON pabOoThl C YU4ETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciipsaTh paMKU Y4eOHOro MpeaMeTa Ha OCHOBE JIMYHBIX HPEANOuYTeHU;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBAaThH €ro, OpaTh Ha cebs
OTBETCTBEHHOCTh 3a pEelIeHNE;

OLICHUBATh MPUOOPETEHHBIN OMBIT;

CrocoO0CTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIBTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTE/UIEKT:

JaBaTh OLEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIECSTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJ€Th  HABBIKAMM  TIO3HABATEIbHON  peduieKCMM  Kak  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTENbHBIX MPOLUECCOB, HMX PE3yJbTaTOB H
OCHOBAHMI;

UCIOJIb30BaTh NPUEMBI PEQIIEKCUN ISl OLIEHKU CUTYyaluH, BBIOOpa BEPHOIO
pelieHus;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO IMPUHUMATHh PEIIEHUS IO WX
CHIDKCHUIO;

NPUHAMATh MOTHUBBI W apryMEHThl JPYTHX TpPH aHalu3e pe3yJIbTaToB
TESITEIILHOCTH,

MPUHUMATH ceOsl, MOHMMAasi CBOM HEIOCTATKU U JIOCTOUHCTBA;

NPUHAMATh MOTHUBBI W apryMEHThl JPYTHX TpPH aHalUu3e pe3yJIbTaToB
TESITEIILHOCTH,

MIPU3HABATh CBOE MIPABO M MIPABO APYTUX HA OIITHOKH.

B mporiecce MOCTHKEHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOCHHSI TPOTPAMMEI 110
dbu3uke JUISI  YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOyYaromIuXcs
COBEPIIICHCTBYETCS AOMOITMOHAIBHBII WHTEJUICKT, TIPEAMOJIar afo A
c(hOpMUPOBAHHOCTH:

CaMOCO3HaHUs, BKIIFOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE IMOIIMOHAIEHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAILHON Cephl,
OBITH YBEPEHHBIM B ce0¢;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE IPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHE, CIIOCOOHOCTh aJanTHPOBATHCA K
AMOITMOHAIEHBIM U3MEHECHHSIM M TIPOSIBIIATh THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JIOCTHXKCHHIO TETU U
yCcrnexy, ONTHMU3M, WHUIIMATUBHOCTh, YMEHHE JEHCTBOBATh HMCXOJs M3 CBOMX
BO3MOKHOCTEM;

AMIIATUH, BKIIOYAIOIIEH CITIOCOOHOCTh MOHUMATh AMOIIMOHAIIEHOE COCTOsTHUE
JIPYTUX, YYUTHIBATH €r0 TP OCYIIECTBICHUH OOIICHUS, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEIKUBAHUIO;

COIMAJIBHBIX HAaBBIKOB, BKIIFOUAIOIINX CIIOCOOHOCThH BBHICTPAMBATh OTHOIIECHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISTh UHTEPEC U pa3pemiaTbh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATDI

K kxonity o6yuenus B 11 kiiacce npeaMeTHbIC pe3yabTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y 00YHAIOUIUXCSl YMEHUIA:

JIEMOHCTPUPOBATh HA TMPUMEPAX POJb U MeCTO (PU3MKK B (HOpMUPOBAHHUH
COBPEMEHHOW HAay4YHOW KApTUHBI MUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B TPAKTUYECKOU NECATEIBHOCTH JIFOJEU, LEJIOCTHOCTh U E€HUHCTBO
(bu3MYecKoi KapTUHBI MUDA;

YUYUTBIBATh TPAHUIIBI TPUMEHEHHUS M3YyYCHHBIX (U3UYECKUX MOJCINECH:
TOYEYHBIN JJIEKTPUUECKUH 3apsAJ, JIyd CBETA, TOUCUHbIM UCTOYHUK CBETA, AEpHAs
MOJieJb aToMa, HYKJIOHHAsh MOJIeJb aTOMHOTO siipa MPH pElIeHUuU (PU3NUECKHX
3a/1ay;



pacrno3HaBaTh (U3UUYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHN U KBAHTOBOW (DM3HMKH: SIEKTPUUYECKAs MPOBOJIUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aMMOJICHCTBHE
MarHuTOB, OJJIGKTPOMATHUTHAs WHAYKIHWS, JACHCTBHE MArHUTHOTO TIOJIS Ha
IPOBOJHUK C TOKOM M JBIKYIIUKCS 3apsl, 3JIEKTPOMArHUTHBIE KojeOaHus u
BOJIHBI, MPSMOJIMHEHHOE pPACIpOCTpaHEHHE CBETa, OTPaKEHUE, IMPEIOMIICHHE,
uHTepdepeHys, audpakuus W TONSpPU3ALUs  CBETa, JUCHEPCUS CBETa,
dboTtoanekTpudeckuiit 3PhexT (hoTodrddhexT), cCBeTOBOE AaBleHHE, BOSHUKHOBEHUE
JMHEHYaTOro CIEeKTpa aToMa BOAOPOJa, €CTeCTBEHHass M HMCKYCCTBEHHAs

PaaMOAKTUBHOCTD;
ONKCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKUE, MAarHUTHBIE,
ONTHYECKHUE, AIIEKTPUYECKYI0  IPOBOAMMOCTH  PA3IMYHBIX  Cpel) U

AJIEKTPOMATrHUTHBIE SBJICHUS (IIPOLIECCHI), MCHOB3YSd (PU3MUYECKHE BEIUYHMHBIL:
AJIEKTPUYECKUHN 3apsifl, CUiia TOKA, JJIEKTPUUECKOE HANPSIKEHUE, IECKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJABIKYIAs Cuja, paboTa TOKa,
MHIYKIWAST MarHUTHOTO TOJsA, cuia Amrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTyIIKH, DSHEPrus JJIEKTPUYECKOTO0 M MArHUTHOTO TOJIEH, MEPHOJI M YacToTa
KojeOaHui B KoyieOaTeIbHOM KOHTYpe, 3apsii W cuja TOKa B TpoIecce
TApMOHUYECKUX DJIGKTPOMArHUTHBIX KoJeOaHuh, (OKYCHOE paCCTOSIHUE U
ONTUYECKAs] CHJIa JIMH3bI, MPU OMUCAHUM MPABWIHHO TPAKTOBATh (PHM3UUYECKUIA
CMBICJT HUCIIOJIb3YEMBIX BEJIIMYMH, HMX OOO3HAUEHUsS U €AWHMIIBI, YKa3bIBaTh
(b opMyJIBI, CBS3BIBAIOIINE TAHHYIO (U3UUECKYIO BETUUYHHY C IPYTUMHU BETHUUHAMY,
ONMUCBHIBATh H3YyYCHHBIE KBAHTOBBIE SBICHHUS W MPOLECCHI, HCIOJb3Ys
¢u3nUecKrue BETUYHHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acTOTa CBETA, DHEPTUs U UMIYJIbC (POTOHA, MEPUO/] TTOJTypaciiaja, SHEPTHs CBSI3U
aTOMHBIX SJIEpP, NPU OMUCAHWU TPABUIBLHO TPAKTOBATh (PUBMUECKUN CMBICI
UCIIOJIb3yeMbIX BEIUYMH, UX O0O03HAYEHUS W E€IUHUIIBI, YKa3bIBaTh (HOPMYJIbI,
CBS3BIBAIONIUE JaHHYI (U3UYECKYI0 BEIWYUHY C JPYTUMHU BEIUYHHAMH,
BBIYHCIIATH 3HAUCHUE (PU3UIECKOMN BEIIMINHBL;
aHAIM3UPOBaTh (PU3HUECKHE TPOIECCHl U SBJICHHSI, UCTIONB3Ys (HU3UIECKUE
3aKOHBI M TIPUHLMUIIBEL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MAPaJIEIbHOIO
COCIMHEHUSI MPOBOJHUKOB, 3aKOH Jkoyis—JIeHna, 3aKOH BIEKTPOMAarHUTHOM
WHIYKIWH, 3aKOH NPSIMOJIMHENHOTO PacpOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHeHHWE OWHINTeHHA 11 doTodrddexra,
3aKOH COXPAHEHHUsI SHEPrUH, 3aKOH COXPAHECHUS HUMIIYJIbCA, 3aKOH COXPAaHEHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUs] MAacCOBOTO YMCJa, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Iph 3TOM pa3iMyaTh CIIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHWE U YCJOBHs (TpaHUIbl, OOJIACTH)
MIPUMEHUMOCTH;



ONpENENATh HAIIPABJIECHUE BEKTOPA UHIYKIUHA MAarHUTHOT'O MOJISl TPOBOIHUKA
C TOKOM, CUJIbl Amniepa u cuibl JlopeHia;

CTPOUTh W OMNHUCHIBATH H300paXKEHHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI IO HUCCJIENOBAHUIO (PU3NYECKUX SBJICHUN U
MIPOIIECCOB C HCIMOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUM: MPU 3TOM
dbopmyupoBaTh MpobdIeMy/3a1ady U TUIOTE3y YIEOHOTO SKCIIEPUMEHTa, COOMPAThH
YCTaHOBKY U3 MPEI0KEHHOTO 000pY10BaHUS, IPOBOJUTH OMBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYUIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS] (PU3UUYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJb30BaThb W3BECTHHIE
METO/bI OLIEHKH MOTPEIIHOCTEN N3MEPEHUM;

MCCJIE0BATh 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH C UCIOJIb30BAHUEM MPSIMBIX
U3MEPEHUI: MPU ATOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHpPOBAaTh PE3YJbTaThl
NOJlyYEHHOW 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUJAE TaOIUIl U TpauKoOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM HCCIIEIOBAHUS;

cobJiroaTh mpaBuia 0€30MacHOTO TpyJa NP MPOBEICHUM HCCICTOBAaHUMN B
paMKax ydeOHOIro OSKCIIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOM U MPOEKTHOU
JEATEIbHOCTH C MCHOJb30BAHUEM H3MEPUTEIBHBIX YCTPOMCTB M JIAOOPATOPHOIO
000pyI0BaHUS;

pemarh pacu€THblEe 3aJa4dl C SBHO 3aJlaHHOW (PU3MYEecCKON MOJEIbIo,
UCIIOJIB3Ysl (PU3UUYECKUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHaJM3a YCIOBUS 3a/1a4n
BBIOMPATh (PU3NYECKYIO MOJENb, BBIACHATh (PU3HMUECKUE BEIUYHUHBI U (HOPMYJIBI,
HEoOXOoJuMbIe JUJIsl €€ pelIeHUs, MPOBOJIUTH Pacué€Thl M OIEHMBATh PEAJTbHOCTD
MOJIy4YE€HHOT0 3HAa4Y€HUs (PU3NUECKON BEIIMYUHBL;

peniaTh KaueCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHYECKH HEITPOTHUBOPEYUBYIO
LEMOYKY PAaCCYXKIEHUH C OMOpOl Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue SBICHUS,

MCIOJIb30BaTh IPU PELICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HH(POPMAIIHOHHbIE
TEXHOJIOTHH ISl TIOMCKA, CTPYKTYPUPOBAaHHMSI, UHTEPIPETALIMM U MPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM WHGOPMALMK, MOJYYEHHOM W3 pa3InyHBIX
VMCTOYHUKOB, KPUTHUECKH aHAIU3UPOBATH MOTYYaeMyI0 HH(OPMAIHIO;

OOBSACHATH MPUHUMUIBI JEHCTBUS MAallUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUSA UX O€30MaCHOrO MCMOJIb30BAaHUS B MOBCEIHEBHON
KU3HU;

OPUBOJUTH MPUMEPHI BKJIaJla POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHU, B OOBSICHEHUE MPOIECCOB OKPYKAIOIIET0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B MOBCEAHEBHOM KU3HU IS
oOecrnieyeHnss OE€30MaCHOCTH MPHU OOpalieHUH ¢ MpHOOpaMU U TEXHUYECKUMHU
yCTpOMCTBaMH, JJIsl COXPAHEHUS 310POBbsI U COONIOIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPYXaIOIIeH cpee;

paboTaTh B TpyNIE C BBINOJHEHHEM pPA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh pabOTy TIpPyNIbl, PAlMOHAIBHO pACHpenessaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIILHOCTh B HECTAHIAAPTHBIX CUTYAlMsIX, aJI€KBaTHO OILIEHUBAThH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYNIIbI B PEMICHHE PACCMAaTPUBAEMOM IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

11 KJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE HUcnoab3oBanue
HaumeHoBaHnue
(uudposbie) o0opynoBaHus
Nen/m | pasnmenoB u Tem Kontposbubie | IIpakrtuveckue
Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbI patéoThI padoThI
pecypcbl
Pa3nen 1. JIEKTPOJUHAMMUKA
JlaTunMk MarHuTHOTO
T0JIs, TOCTOSTHHBIN
MarHmT MOJIOCOBOH.
Hctounuk Toka.
Marsutioe more. bu6 OK JlaGoparopHoe u
11 DNeKTpOMarHUTHAS 11 1 3 nbsmmorexa I1 patop
https://m.edsoo.ru/7f41c97c JIEMOHCTPALMOHHOE
WHIYKIUS
000opyI0BaHUE.
Komnerotep.
DNEeKTPOHHBIE TUTAKAThI
M TaOIUILIBI
Hroro no paznery 11
Pa3nen 2. KOJIEBAHUWS 1 BOJIHbBI
JlaTunk yckopeHnus,
KOMIIBIOTEP, COJICHOU,
Mexanuyeckue u TpyOka [1BX,
2.1 AJEKTPOMarHUTHHIE 9 1 bubmmorexa [IOK KOMILIEKT IIPOBOJIOB
' P https://m.edsoo.ru/7f41c97¢ P ’
KoJIe0aHus JlaTuuk MarHMUTHOTO

MoJIsl. DIIEKTPOHHBIE
TJTaKaThl U TAOJIUIIBI



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

Mexanuueckue u
2.2 3JIEKTPOMArHUTHBIE 5 1
BOJIHBI

bu6nmoteka [IOK
https://m.edsoo.ru/7f41c97c

JIByxKaHanbHas
MpHUCTaBKa-
ocriorpad,
3BYKOBOH I'€HEPATOD,
KOMILIEKT
1a60paToOpHOTO
00opyI0BaHUs

2.3 Orrtuka 10 3

bu6mmoteka [IOK
https://m.edsoo.ru/7f41c97c

OcBeTutens ¢
HUCTOYHUKOM CBETA,
UCTOYHUK MTUTAHUS,
nienesas quadparma,
KOMIUIEKT IPOBOJIOB,
MOy IIATHHID,
TUTAHIIET HA TUIOTHOM
JIMCTE C KPYTOBBIM
TPaHCTIOPTHPOM.
DKpaH CTalbHOH,
cobuparomias u
pacceuBaromias JINH3BI.
DNEeKTPOHHBIE TUTAKATHI
1 TaOTUIIBL.

Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIUAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBBHI crIeIIHaJIbHOM
3.1 TEOpPHH 4 1
OTHOCHUTEIILHOCTHU

but6mmoreka [JOK
https://m.edsoo.ru/7f41c97¢c

DJIEKTPOHHBIE IJIAKAThI
1 TaOTUIIBL.

Hroro no pasneny 4

Pazgen 4. KBAHTOBASI ®U3UKA



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

Jlaboparopnoe

41 DneMeHThHI KBAHTOBOK 6 bu6nmoreka [IOK 060DV IOBAHME 110
. BaHUE I
OIITHUKH https://m.edsoo.ru/7f41c97¢c pyA .
KBAHTOBOM OITHKE
Mopenb aToma,
Tabnuna Meunneneena,
AJIEKTPOHHBIE MIAKATHI
4.2 Crpoenne atoma 4 bubmorexa LIOK M TaOJIUIIBI
' P https://m.edso00.ru/7f41c97c HpL
JlaGopaTopHoe u
JIEMOHCTPAITHOHHOE
o0opy0BaHuE
Kommnsrotep,
bubnnoreka [IOK MHUKPOCKOII
4.3 A 5
TOMHOE Spo https://m.edsoo.ru/7f41c97c OMOJIOrMUECKHHA,
MHUKPOBEIIECTBO
Hroro no paznery 15
Pa3nea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU
DJEKTPOHHBIE IIAKATHI
OneMeHThI
51 ACTPOHOMIH I 7 1 bubnnoreka [IOK u Tabmunsl. Mojens
' p https://m.edsoo.ru/7f41c97c ConHEYHOM CHCTEMEI.
acTpopU3UKH N
Kapra 3B€31H0T0 HEbA
Hroro no pazneny 7

Pazgen 6. OBOBIIAIOUIEE IOBTOPEHUE

6.1 Oo6o06maroriee 4 bubauoreka [IOK
' MTOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
PesepBHOE Bpemst 3



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

OBIIEE KOJIMYECTBO
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IHOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
°
Jr:i-n Tema ypoka Beero Kontpoubnbie | IlpakTuyeckue fal:;:ennﬂ :)Ig:)l;l:()::fenbﬂme
padoTbI padoTbI
pecypcbl
[TocTosiHHBIC MATHHUTHI B KX
B3auMoO/IeicTBHE. MarHUTHOE T0JIC.
1 BexTop MarHuTHOW WHIYKIIHH. 1 buGnnorexa [IOK
. https://m.edsoo.ru/ff0c9778
Jlunuum marauTtHoM unaykuuu (YL
KM)
MarauTHOE 10J1€ MPOBOJHUKA C
9 ToKOM. OnBIT Dpcresa. 1 bubanorexa [IOK
B3aumoaeincTere nNpoBOIHUKOB € https://m.edsoo.ru/ffOc98fe
tokoM (KM)
bubmnoreka IIOK
JIaGopartopHas pabora «3yuenue https://m.edsoo.ru/ff0c98fe
3 MarHMTHOTO TIOJISl KaTyIIKH C 1 1 C ucnonp30BaHHEM
TOKOMY uudposoro
(KM) obopynoBanus «Touka
pocTay
JleficTBME MarHUTHOTO TTOJIS Ha bubmuoreka [{OK
MPOBOJIHUK ¢ TOKOM. Cuia Ammepa. https://m.edsoo.ru/ff0c9ac0
4 JlabopaTopHas pabota 1 1 C ucnonp30BaHHEM

«HccnenoBanme neiicTBUA
MTOCTOSTHHOTO MarHMWTa Ha PaMKy C
tokom» (KM; MI)

UG POBOTO
obopynoBanus «Touka
pocTa»



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

JleiicTBMe MarHUTHOTO IIOJIS Ha
JBIDKYIIYIOCS 3apSKEHHYIO
yactuny. Cuna Jlopenua. Pabora
cuibl Jlopenna (KM; MID)

bu6mmoteka [IOK
https://m.edsoo.ru/ff0c9df4

DJIEKTpOMarHuTHAsI UHTYKIIHS.
[ToTok BekTOpa MarHUTHOM
naaykuud. I1C uaaykuun. 3aKoH
3J€KTPOMArHUTHOM MHIYKIUU
®apajes

Jlaboparopnas pabora
«HccnenoBanue sIBICHUS
3HeKTpOMaFHHTHOﬁ HHIAYKIOUH

(KM)

bubmuoreka [IOK
https://m.edsoo.ru/ff0cal50
C HCcroab30BaHHEM

U (poBOro

obopynoBanus «Touka
pocra»

NunykTtuBHOCTS. fIBNEHME
camounaykuuu. J/1C
CaMOMHAYKIUU. DHEPIHsl
MarHUTHOTO TOJIS KaTYIIKH C TOKOM.
DIEeKTpOMarHuTHOE 1oJie

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0ca600

TexHn4eckue ycTpoiucTBa U ux
MIPUMEHECHHE: IOCTOSTHHBIC MAaTHUTHI,
AIIEKTPOMATHUTHI,
AJIEKTPOJIBUTATEIb, YCKOPUTEITH
AJIIEMEHTAPHBIX YACTHII,
uHaykuonHas neus (Ul KM)

10

O6o06maromuit ypok « MarHuTHOE
noJje. DJIeKTpOMarHuTHast
WHIYKIUSD

but6mmoreka [JOK
https://m.edsoo.ru/ffOcab82



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

KonTponbnas pabota no teme

11 «MaruurtHoe nose. bubmmorexa LIOK
https://m.edsoo.ru/ff0cad58
DNEeKTPOMarHuTHAsE UHAYKLUS
CB0OOIHBIE MEXaHUYECKHE
koseOanus. ['apmonnueckue
12 KoseOaHus. YpaBHEHUE bubmmorexa LIOK
. https://m.edsoo.ru/ffOcaf06
TApPMOHHYECKHUX KOJICOAHMIA.
[IpeBpamenue sneprun  (KM)
Jlaboparopnas pabota
«HMccnenoBanue 3aBUCUMOCTH C ucnonbp3oBaHUEM
13 neproja MajbIX KoyebaHuii rpy3a Ha uppoBOro
HUTH OT JJIUHBI HUTH U MacChl obopynoBanus «Touka
rpy3a» pocTa»
(KM; MI)
KonebarenbHblil KOHTYD.
CB00O/IHBIE 2JIEKTPOMAarHUTHBIE
1 KOJICOaHMS B UACATTEHOM bu6nmoteka [IOK
KoJsie0aTeIbHOM KOHTYpe. AHAJIOTHs https://m.edsoo.ru/ff0ch820
MEXJly MEXaHUYECKUMU U
3JIEKTPOMArHUTHBIMH KOJICOAaHUSIMU
®opmyna Tomcona. 3akoH
15 COXPAaHEHHUS SHEPTUHU B U/I€aIbHOM bubmmorexa LIOK
https://m.edsoo.ru/ff0cb9c4
KosebaTeabHOM KOHTYpe
[Ipencrasnenue o 3aTyXarommx bubmuoreka [JOK
KoseOaHusx. BeIHyKIeHHBIC https://m.edsoo.ru/ff0cbb86
16 MeXaHUYeCKue KojaeOaHusl. C ucnonp3oBaHueM

Pe3onanc. BeiHyX1eHHbBIE

SJICKTPOMArHuTHBIC KOJ'IC6aHI/I$I
(KM; MI')

UG POBOTO
obopynoBanus «Touka
pocra»



https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86

17

[TepemeHnHBbIH TOK.
CuHycouJanbHbII NEPEMEHHBIN TOK.
MOomHOCTh IEPEMEHHOT0 TOKA.
AMIUITMTYAHOE U JICUCTBYIOIICE
3HAQUYEHHE CUJIbI TOKA U HAIPSHKEHUS

bu6mmoreka IIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoactso,
nepeaaya v norpedieHue
JIEKTPUYECKON SJHEPTUU

(PaboTh! 0OTEUECTBEHHBIX YUEHBIX)

19

VY CTpoHCTBO U MPAKTUYECKOE
MPUMEHEHHE HIICKTPUYECKOTO
3BOHKA, FeHEpaTOpa NEPEMEHHOTO
TOKa, JIuHui 3nekrponepenauy  (KM)

bubnuorexa [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPIUH.
Kynberypa ncnons3oBanus
3JIEKTPOIHEPTUH B TIOBCEHEBHOM
xu3aun  (UYI'; KM)

21

MexaHuvecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuos.
CKOpOCTh pacrpoOCTpaHEHUS U
JuiHa BostHbL. [lonepeunsie u
IMPOAOJIbHBIC BOJIHBL

bu6nmoteka LIOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTB 3ByKa. I pOMKOCTB
3ByKa. Bricota Tona. TemOp 3ByKa
(UT'; KM)

bu6nmoteka LIOK
https://m.edsoo.ru/ffOcccOc

23

9JI€KTpOMaFHI/ITHLIe BOJIHBI, UX
cBolcTBa U ckopocTh. [IIkama
SJICKTPOMArHUTHBIX BOJIH

but6mmoreka [JOK
https://m.edsoo.ru/ffOccfe0



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

HpI/IHI_[I/IHBI paanuoCBA3U U
TCICBUACHU. PazButue CpCACTB

24
cBsi3u. Pagmomnoxarus
(Pabotst A. C. Ilonosa)

o5 Kontponbnas pabora «Konebanus u bubnnorexa [IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonnHEeRHOE pacipOCTpaHEHUE

26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [IOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
ceeta (KM; MI')

OTtpakeHue cBeTa. 3aKOHBI

97 oTpaxkeHus ceera. [locrpoenue bubmmoreka [IOK
1300pakeHUH B TUIOCKOM 3epKajie https://m.edsoo.ru/ffOcd4e0
(KM; MTI)

[Ipenomienue ceera. IlonHoe
BHYTpPEHHEE OTpaKeHHE.
28 I1 ye,[[peJ'IBHBIﬁ l;)on IIOJIHOT'O bubmorexa LHOK
P 4 https://m.edsoo.ru/ff0cd7f6
BHyTpeHHero otpakenus (KM;
KM)
but6mmorekxa [IOK
https://m.edsoo.ru/ffOcd67a
JlaGopatopHnas pabota «3mepenue
C ncnonp30BaHNEM
29 MOKAa3aTesl MPETOMIICHHSI CTEKIIa
uudposoro
(KM; MI)
obopynoBanus «Touka
pocTa
JIunssl. [octpoenue nzo0paxxeHuit
. bubmuorexa [JOK
30 B yinH3e. DOopMmyIia TOHKOM JTHH3HI.

VYBeauueHue TUH3EI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

JlabGopaTopHas pabota

C ucnonp30BaHUEM
U poBOro

31 «MccnenoBanue CBOICTB

n3o0paxkenuii B muu3ax» (KM; MI) obopynosanna «Touka
pocTay

Hucnepcus cBeta. Cii0xKHBIN COCTaB C ucnonap30BaHUEM

39 6ernoro ceera. LIer. JlaboparopHas 1 ppoBOrO
pabora «Habmonenue nucriepcun obopynoBanus «Touka
ceeray (KM) pocTa»

33 Wntepdepennus cera. udpakums bubmmoreka [IOK
ceta. [ludpakimonnas pemeérka https://m.edsoo.ru/ffOced22

34 [lonepedHOCTh CBETOBBIX BOJIH. bu6mmoteka LIOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
Onrtuueckue mpruOOPHI U YCTPOMCTBA C ucnonp30BaHUEM

35 Y yCJIOBUSI X 0€301acCHOTO 1 dpoBoro
TIPUMEHCHHS obopynoBanus «Touka
(KM; UI) poctay
['panuIel NPUMEHUMOCTH
KJIaCCHYECKON MEXaHHKH. bu6nmmoteka [IOK

36 .
[ToctynaTel cienuanbHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIEHOCTH
OTHOCUTENBHOCTD

37 OJTHOBPEMEHHOCTH. 3aMeJICHUE bubnmorexa LIOK

https://m.edsoo.ru/ffOcfa42

BPEMCHH U COKPAICHUE JITTHHBI
DHeprus ¥ UMITYJIbC

38 pensITUBACTCKON YacTulbl. CBs3b bu6mmoreka [IOK

MAaccChl C SHEPTUE U UMITYJIECOM.
OHeprus MoKos

https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

KontponbHas padora «OnTuka.

39 OCHOBBI CHIEITUATBHON TEOPUH bubmorexa HOK
H p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTIY
40 ®otonbl. Popmyina [Tnanka. bubmmoreka [IOK
DHeprust U UMITyJIbC POTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIEI0BAHUE
a1 ¢doroaddexra. Onbiter A. T. bu6mmoteka LIOK
CroneroBa ( 2Kusnb u https://m.edsoo.ru/ffOcffc4
nestenbHocTh A. I'. CToneTroBa)
3akonbl hoTodrdhdekra. YpaBHeHUE
OuinmrTeiHa i Gorodddexra. bubmmoreka [IOK
42
«Kpacnas rpanuna» dhortordpdexra https://m.edsoo.ru/ff0d015e
(KM)
JlaBnenne cBera. OnbiTel [1. H.
43 JleGenera. Xumudeckoe AecTBUE bu6mmotexka I[IOK
ceera (KusHb u gesreapHOCTH I1. https://m.edsoo.ru/ff0d04a6
H. Jlebenena)
Te €CKHE YCTpOWCTBa
XHHACCRHE YCTpOHCTRa 1 C ucnosb30BaHUEM
MPAKTUIECKOE TPUMEHEHHE!
1udpoBoro
44 (b oTORIEMEHT, POTOAATUHK,
obopynoBanus « Touka
CONHeYHas 6arapesi, CBeTOINO]T ocTan
(4T KM) P
45 Pemenue 3a1a4 1mo Teme « JI€MEHTHI but6mmoreka [JOK
kBaHTOBOM ontuku» (YI'; MI) https://m.eds00.ru/ff0d0302
Monens atoma TomcoHa. OnBITE
46 Pezepdopaa mo paccesauro a- brbmorexa TIOK
https://m.edsoo.ru/ff0d091a
gacrtuil. [ImanerapHas Moaens aroma
b K
47 [Toctynarter bopa nommorexa [10

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

N3nydenue u nornomieHue GoTOHOB
IIpY IIEPEXOZE aTOMA C OJTHOTO
YPOBHSI SHEPTUM Ha APYroil. Buibl
CIIEKTPOB

bu6mmoteka [IOK
https://m.edsoo.ru/ff0dOafa

49

BomnHoBEIe cBolcTBA YacTHL. BOJIHEI
ne bporna. KopnyckynsipHo-
BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BbIHYKJIeHHOE u3inydeHue (KM)

bu6mmoteka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAAHMOAKTUBHOCTH.
Omnsitel Pezepdopaa o
OTIpeIeTICHUIO COCTaBa
PaIMOAKTUBHOTO U3ITyUEHUS

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

51

CeoiictBa anbda-, 6eTa-, raMma-
n3ny4deHus. BiusHue
PaJIMOAKTUBHOCTH HA )KHUBBIC
opranu3msl  (UI'; KM)

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3otonsl. Anbga-pacnaf.
DNEeKTPOHHBIN U TO3UTPOHHBIH OeTa-
pacnaz. ['aMMa-usiydenue

(UI'; KM)

bu6mmoteka I[IOK
https://m.edsoo.ru/ff0d1162

53

DHeprusi CBs3M HYKJIOHOB B siIpe.

S nepHble peakunu. S aepHblii
peaxtop. [IpoGiiembl, mepCrneKTUBHI,
AKOJIOTUYECKHUE aCIEKThI SIAEPHOMU
SHEPIreTUKU

but6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULIbl. OTKpPBITHE
MO3UTpOHA. MeToab! HaOMIOEHUS U
perucTpanyy 3JIeMEHTapHBIX

but6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

yactuil. Kpyrisiii cron
«DyHnaMeHTaIbHbIE
B3auMoaercTeua. EnHCTBO
(bu3nyecKoil KapTUHBI MUPa»
(1I'; KM)

55

DTarnbl pa3BUTHUSL ACTPOHOMUU.
[IpuknagHoe ¥ MUPOBO33PEHUECKOE
3HAYEHUE acCTPOHOMUHM. By
3BE3mHOTO HEOa. Co3BE3 /M, IPKHE
3BE3/Ibl, INIAHETHI, UX BUAUMOEC
nekenre. CoJIHEYHasI cucTeMa
(KM)

56

Connue. CosHeYHast aKTUBHOCTb.
WcTtounuk sneprun CosHia 1 3831

57

3BE3/1b1, UX OCHOBHbIE
XapaKTEPUCTHUKU. 3BE3/1bI ITIABHON
MIOCJIEZI0BATEIbHOCTU. BHyTpeHHEE
cTpoeHue 3B€311. CoBpeMeHHbIE
MIPE/ICTAaBICHUSI O IPOUCXOKICHUH U
spostronnu CoJTHIIA U 3BE3]

58

Mneunsiii I[TyTs — Hama
lNanmakTuka. [lonoxxenue u qBUKeHNe
Comnnna B 'anaktuke. I'amakTuKH.
UYéEpHble ABIPHI B A1pax ralakTUK
(UI'; KM)

59

Bcenennas. PazOeranue rarakTuk.
Teopust bonbiioro B3pbiBa.
PennkroBoe nsnyuenue.
MeraramakTaka




60

Hepemennsie npo0iaembl
aCTPOHOMHU

61

KontponbHas pabora « DeMeHThI
aCTPOHOMHUU M aCTPOPHUIUKI

62

O6o6maromuii ypok. Posib ¢huszuku
Y aCTPOHOMHUU B YKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COLIMATbHON 1
ATUYECKOH cdhepax NesaTeIbHOCTH
yenoBeka (KM)

63

Poie 1 MecTo duzuku u
aCTPOHOMHH B COBPEMEHHOM
HAy4YHOU KapTHHE MHUpPa

64

Ponb usnueckoit Teopun B
(bopMHpPOBaHUH MTPECTABICHUN O
¢bu3nueckoil KapTuHe MUpa

65

Ob6o06maromuit ypok. Mecto
(bu3MUECKO KapTUHBI MHpPA B
o01IeM psiy COBPEMEHHBIX
C€CTCCTBCHHO-HAYYHBIX
MPEJICTABICHUN O MPUPOJIE

66

MaruauTtHoe 1o0e.
DneKTpoOMarHuTHasi MHTyKIUs

67

Ontuka. OCHOBBI CIIEAATLHONU
TEOPUH OTHOCUTEIIBHOCTH

68

KBanToBas ¢pusuka. DeMeHThI
ACTPOHOMUU U acCTPOPHUUKH

bu6nmorexka [IOK
https://m.edsoo.ru/ff0d1784

OBILEE KOJIMYECTBO YACOB I10
[NPOT'PAMME
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. I'.A. Msakumes, M. A. [lerpoBa, ®u3uka 11 knacc. ba3oBslit ypoBeHb.
Mockaa. Jlpoda. 2020 r.
2. A.Il. PeimkeBuy. COopHUK 3a1a4 1o ¢usuke. Mocksa, Jpoda, 2005 - 2019
T.
3. Coopnuk 3ama4 no ¢pusuke 111 9 — 11 kmaccos. CoctaBurens [.H.
CremanoBa. M.: «IIpocBemnienuey, 1996 r.
4.3ananus oOpaszoBareiabHOro noprana Pemy EI™D

METOJIUYECKHUE MATEPHUAJIBI JIVISA YUUTEJISA

1. T4 Makumes, M.A. [letpoBa, ®u3uka 11 knacc. bazoBbiit ypoBEHb.

Mockaa. Jlpoda. 2020 r

2. A.Il. PermkeBuu. COopHUK 3a7a4 1o ¢usuke. Mocksa, /poda, 2005 - 2019
T.

3. Coopnuk 3amay no puszuke 1151 9 — 11 kimacco. CocraBurens ['.H.
CremanoBa.  M.: «IIpocBemienne», 1996 r.

4. 10.A. Caypos. ®usuka. [loypounsie pazpadborku. 11 knacc. [Tocooue s
o011e00pa3oBaTeNbHbIX Opranu3aiuii. ba3zoBblil U yriyOiaeHHbINH YPOBEHbD.
Mockaa. [Ipocsemienue. 2017 r.

5. C.M. AnapromeukuH, A.C. CnyxaeBckuid. ®usuka. «KoHCTpyKTOp»
CaMOCTOSTENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kmacchl.
6. [Tocobue mis yaureneii. M.: [Ipocsemenwne, 2010

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBHI CETH
NUHTEPHET

1.)KuBas ¢pusuka: odoydatromias mporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoxu pusuku ¢ ucnonszoBanueM Murtepuera. http://www.phizinter.chat.ru/
3. ®wusuka.ru. http://www.fizika.ru/

4, dusuka: KoJuteKIus onbIToB. http://experiment.edu.ru/

5.®u3uKa: ANeKTPOHHAS KOJUIEKIIUS OIBITOB.
http://www.school.edu.ru/projects/physicexp

6.Karaor cceutok Ha pecypcesl o ¢pusuke http://www.ivanovo.ac.ru/phys
7.becmatHpie 00y4Yaroue MPorpaMmbl IO PU3UKE
http://www.history.ru/freeph.htm

8.JIaGopaTopHbie paboThl 0 ¢u3nke. BupTyanbHblie 1a00paTOpHbIE paOOTHI.
http://phdep.ifmo.ru

9. AHuMarus (pu3nIecKux mporeccoB oobscHeHusMu. http://physics.nad.ru

10. ®usnueckas sunukioneaus http://mww.elmagn.chalmers.se/%7eigor


http://www.int-edu.ru/soft/fiz.html
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