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HOACHUTEJIBHAA 3AIIUCKA
[Iporpamma mo ¢u3uke 0a30BOr0O YpOBHS Ha YpPOBHE CPEAHEro OOIIEro

oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IOJOKEHUH M TpeOOBaHUI K pe3ysbTraTram
OCBOGHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, mpeactraBieHHbIX B PI'OC
COO, a Ttaxxke c yuérom (enepanbHO paboyeil mporpaMMbl BOCHHTAHUSA H
KOHIENIMK TpernojaBaHus y4yeOHoro mnpeamera «Pusuka» B 00pa3oBaTEIbHBIX
opranu3anusx Poccuiickoit @enepannu, pean3yonux OCHOBHbIE 00pa30BaTEIIbHbIE
IPOrPAMMBI.

Copepxxanne mporpamMmbl 1O (U3HKE HAMpPaBiIeHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTHUHBI MUpa oOyyaromuxcs 11 kimaccoB npu 00y4yeHun ux
¢u3zrke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESTEIBHOCTHOIO IOJAXOJA.
[Iporpamma no ¢gusuke coorBeTcTBYeT TpedoBanusaM OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEJAMETHBIM U METANPEJIMETHBIM pe3yJibTaTaM OOYy4YEeHHMs], a TaKKe
YUYUTBIBAET HEOOXOJUMOCTh peah3alMid MEXIPEIMETHBIX CBs3€l (U3UKU C
€CTECTBEHHO-HAYYHBIMU y4E€OHBIMHU IpeIMeTaMu. B Hell onpenensitoTcsi OCHOBHbBIE
LeJIM U3y4YeHUs (PU3MKU Ha YPOBHE CpeIHEro oOuiero oopa3oBaHus, IUIAHUPYEMBbIE
pe3yJIbTaThl OCBOEHUS Kypca (PM3UKH: JINYHOCTHBIE, METAPEIMETHBIC, IPEIMETHBIE
(Ha 6a30BOM ypOBHE).

[Iporpamma 1o Qpu3MKe BKIFOYAET:

IJIaHUPYEMBIE Pe3yJIbTaThl OCBOEHHUS Kypca (PM3UKU Ha 0a30BOM YPOBHE, B TOM
quClie IPEMETHBIE PE3yIbTaThl 10 TOAaM 00yUYEeHHUS,;

coJiepkaHue yueoHoro npeamera « @u3uka» Mo rojgam o0yyeHHsl.

®du3nKa Kak Hayka o Hanbosiee oOLIUX 3aKOHAaX MPUPO/Ib, BHICTYTIas B KAUECTBE
y4eOHOI0 IpeIMeTa B IIKOJIE, BHOCUT CYILECTBEHHbIM BKJIAJ B CUCTEMY 3HAaHHUU 00
okpyxatomem wmupe. IkonbHbI Kypc GU3HKH — CHUCTEMOOOPA3yIOUIUN st
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB, MOCKOJIbKY (PU3UUYECKUE 3aKOHBI

JIe)KaT B OCHOBE ITPOIIECCOB W SIBICHUM, M3y4aeMbIX XUMHUEH, OHOJIOTHEH,
dbusuyeckoii reorpadueit u acrpoHomuei. Mcnoap30BaHue U aKTUBHOE IPUMEHEHUE
(u3HUECKUX 3HAHUH ONpEIENSIeT XapakTep U pa3BUTUE PA3HOOOPa3HbIX TEXHOJIOTHI
B cdepe DHEpreTUKd, TPAHCIOpPTa, OCBOCHMSI KOCMOCA, IOJIYYEHUS HOBBIX
MaTepUajoB C 33JaHHBIMU CBOMCTBaMH M Jpyrux. W3ydeHue (PU3MKH BHOCUT
OCHOBHOM BKJIaJ, B (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOM KAapTHUHBI MHpa
oOyyaroumxcsi, B popMupoBaHre yMEHUI TPUMEHSATh HAYYHBIA METO/] TIO3HAHUSI TTPU
BBINIOJIHEHUU UMHU Y4E€OHBIX HCCIIEOBAaHUM.

B ocHOBy kypca ¢pu3uku A ypOoBHS CpeTHEro 00IIero o0pa30BaHUs MOJI0KEH
PAI UEH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOECHHUS.

Nnes nenoctHoctr. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTMYECKU
3aBEPIIEHHBIM, OH COACPXKUT MaTepuan U3 BCEX Pa3lesioB (U3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DH3HKHU.

Unes renepanuzanuu. B cooTBeTcTBMM ¢ HEll Marepuan Kypca (QHU3UKU
o0beIMHEH BOKPYTr (Qu3MYeckux Teopwil. Bemymmm B Kypce sBIsieTCs
(opMupOBaHHE NPEICTABICHUH O CTPYKTYPHBIX YPOBHSX MAaTE€pUH, BELIECTBE U
oJIE.

Nnes rymanurtapusanuu. EE€ peanusanus npeanosiaraeT MCIOIb30BaHUE
TYMaHUTapHOTO MOTEHIMaNa (U3UYECKON HayKd, OCMBICIIEHHUE CBS3U DPAa3BUTHS



(¢u3nKM ¢ pa3BUTHEM OOILIECTBA, & TAKKE C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU
Y 3KOJIOTUYECKUMHU MPOoOIeMaMH.

Wnes npuknagHoi HanpaBieHHOCTH. Kypc (u3uku mpenmnonaraet 3HaKOMCTBO
C LIMPOKUM KPYTrOM TE€XHUYECKUX WU TEXHOJOTHUYECKUX IMPUIOKEHUNA H3YUEHHBIX
TEOPUH U 3aKOHOB.

WUnes osKonoruzaluu peaju3yeTcss IOCPEACTBOM BBEJIEHUS JJIEMEHTOB
COJIEpKaHus, MOCBSIIEHHBIX 3KOJOTMYECKUM IPodIeMaM COBPEMEHHOCTH, KOTOPbIE
CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTH, a TakXke OOCYXXICHHsS MpobdiemM
PaMOHAIIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTHYECKON 0€30aCHOCTH.

Crep>KHEBBIMU D3JIEMEHTaMHM Kypca (M3MKM HAa YPOBHE CpEIHEro OOIIEro
oOpa3oBaHMsl SBJIAIOTCS (usnueckue teopuu ((HopMHUpOBaHHME MNPEACTABICHUH O
CTPYKTyp€ MOCTPOEHUS (PU3NYECKOW TEOPUH, POIU (PyHAAMEHTAIbHBIX 3aKOHOB U
MPUHIUIIOB B COBPEMEHHBIX MPECTABIECHUAX O MPUPOJIE, TPaHUIAX MPUMEHUMOCTH
TEOPUM, JIsl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOIIECCOB).

CucTeMHO-eSTEIbHOCTHBIA TOAX0A B Kypce (PU3UKU pPEau3yeTcsl MPEexJie
BCEro 3a CYET OpraHU3alH SKCIIEPUMEHTAIIbHOM 1eATENbHOCTH o0yyatoumxcs. Jis
0a30BOT0 ypOBHA Kypca (PU3MKH — 3TO HMCHOJb30BAHUE CUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIEPUMEHTOB U JJAOOPAaTOPHBIX pabOT, KOTOPBIE B MPOTpaMMe
no (¢usuke oOBbEAMHEHBI B OOIIMHA CHUCOK YYEHMUYECKHX HPAKTUYECKUX pPadoT.
Boigenenue B yka3aHHOM IIepeyHE J1a0OpaTOpHBIX pPAadOT, MPOBOAMUMBIX ISt
KOHTPOJII U OLIEHKH, OCYIIECTBIISIETCS YYaCTHHKAaMHU OOpa30BaTEIbHOrO Ipolecca
MCXOJIA U3 0OCOOEHHOCTEH MIIaHUPOBAHUS U OCHAIlleHHs kKaOuHeTa pusuku. [Ipu aTom
oOecreynBaeTcsl OBIaJEHUE O0Y4YaIOIUMHUCS YMEHUSIMU MPOBOAMTH

KOCBEHHbIE U3MEPEHHUS, UCCIIE0BAaHUS 3aBUCUMOCTEN (PU3NUECKUX BEJIUYUH U
IIOCTAHOBKY OIIBITOB I10 IPOBEPKE MPEIIOKEHHBIX THIIOTES.

bonpuioe BHUMaHUE yAEISIETCS PELIEHUIO PACUETHBIX U KAYECTBEHHBIX 3a7ad.
[Ipu 3TOM AJig pacy€THBIX 3a/7a4 MPUOPUTETOM SBIISIOTCS 33J1a4M C SBHO 3aJIaHHOMN
(Gu3NUecKOo MOJENbI0, TMO3BOJISIOIIME NPUMEHSATh U3YUYEHHBIE 3aKOHBI MU
3aKOHOMEPHOCTH KaK M3 OJHOT0 pa3esa Kypca, TaKk U MHTETpUPYsI 3HAHMS U3 Pa3HbIX
pazzmenoB. [l KadeCTBEHHBIX 3aJad NPUOPUTETOM SBISIOTCA 3aJaHUs Ha
00BbsCHEHHE TPOTEKAHUS (PU3NYECKUX SBICHUM U MPOIIECCOB B OKPYKAIOILIEH )KU3HHU,
TpeOyrome  BbIOOpa  (U3MUECKOM  MOAENW Uil  CUTyallud  MpaKTHUKO-
OpUEHTHUPOBAHHOTO XapakTepa.

B cootBerctBuu ¢ TpedboBanusmMu @PI'OC COO k MaTepHanbHO-TEXHUUECKOMY
oOecnieyeHn0 y4eOHOro mpoiiecca 0a30Bbl ypOBEHb Kypca (U3MKH Ha ypOBHE
cpeaHero oOiero 00pa3oBaHMs JOJDKEH H3ydaThCsl B YCIOBUAX MPEIMETHOTO
kaOuHera (U3UKU WM B YCJIOBHUSIX HMHTETPUPOBAHHOIO KaOMHETa MPEAMETOB
€CTECTBEHHO-Hay4YHOro nukia. B xabunere pu3mku MOMKHO OBITH HEOOXOAHMMOE
nabopaTopHOe 000pYAOBaHUE JIJISl BBIMOJIHEHUS YKa3aHHBIX B IporpaMMe 1o (pu3uke
YUEHUYECKUX MPAKTUUECKUX PadOT U JEMOHCTPALIMOHHOE 000pyA0BaHHUE.

JleMOHCTpallMOHHOE  000pyJ0oBaHHE (OPMHUPYETCSI B  COOTBETCTBUU  C
OPUHLUIIOM MHUHUMAJIbHOM  JOCTaTOYHOCTM U OOECIEYMBAET IOCTAHOBKY
MEPEYUCIICHHBIX B MporpaMme 1O (HU3MKE KIIOUEBBIX JEMOHCTpAIMil s
UCCIENOBAHMUS  M3Y4YaeMbIX  SIBJIEGHMA M  MPOLIECCOB, JMIUPHYECKUX U
(yH1TaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX TPUMEHEHUH.



JlabopaTopHoe 000pynOBaHHME JUIsI YYEHUYECKHMX MPAKTHUUYECKUX padoT
dbopMupyeTcss B BHJIE€ TEMATHUYECKHX KOMIUIEKTOB M OOECHEYMBAETCS B pacyeTe
OTHOTO KOMIUJIEKTa Ha JABYX OOydYarommuxcs. TeMaTH4ecKhe KOMILIEKTHI
71ab0paTopHOTO O00O0PYAOBAHUSA JIOJDKHBI OBITh TOCTPOEHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUN AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITHBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpaTOPHUH.

OCHOBHBIMU 1IEJISIMU U3Y4YEeHHS (UBHKHU B 0011IeM 00pa30BaHUM SIBISIOTCS:

(dopMupOBaHHE HHTEPECA U CTPEMIICHHUS 00YUAIONINXCS K HAYYHOMY U3YYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIUICKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUA O HAYYHOM METOJI€ MO3HaHUS U (POpMUPOBAHUE
UCCJIeI0BATEIHLCKOIO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

dbopMHpoBaHWE HAYYHOTO MHPOBO33PEHMS KaK pe3yJibTaTa M3y4YeHHs] OCHOB
CTPOCHUSI MaTepuu U PyHIaAMEHTAIbHBIX 3aKOHOB (DPM3UKH;

dbopmupoBaHrUe YMEHUN OOBSCHSTH SBJICHUS C UCIOJIb30BaHUEM (DU3UUYECKUX
3HaHUI ¥ HAYYHBIX JOKA3aTEIbCTB;

dbopMHUpOBaHHE TIPEJCTABICHUNA O POJIU (PUBUKU JJisi Pa3BUTUA APYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.

JlocTrkeHrne 3TUX Lejedl 00ecrneyrMBaeTcss PEelIeHHEeM CIEAYIOIHMX 3a1ad B
MpoIecce M3yueHus Kypca (pU3MKu Ha YPOBHE CPEIHETO 00111eT0 00pa3oBaHuUs:

NpUOOPETEeHNE CHUCTEMBbI 3HAHUN 00 00ImUX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHUAX, BKIIOUAsl MEXaHUKY, MOJIEKYJISIPHYIO (PU3UKY, JJIEKTPOJUHAMUKY,
KBaHTOBYIO (DM3HKY M 3JIEMEHTHI aCTPOPU3UKHU;

dbopMupoBaHUE YMEHUN MPUMEHSTh TEOPETUUYECKUE 3HAHUS JJIsi OOBICHEHUS
(Gu3NUeCcKUX SBICHUNW B TPHUPOJAEC W JUIsl MPUHATUS TMPAKTUUECKUX PEIICHUN B
IIOBCEIHEBHOM KM3HU;

OCBOCHHE CIIOCOOOB peIIeHUs] PAa3TUYHBIX 33]1a4 C SIBHO 33JIaHHOMN (hHU3UYECKOM
MOJEJIbIO, 3aJad, MOJPa3yMEBAIOUIMX CAMOCTOSTENBHOE CO3JaHue (PU3HUECKOU
MOJEJIH, aJICKBATHON YCIIOBUAM 33/1a4K;

NoHUMaHue (U3HUYECKMX OCHOB M TMPHUHIIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKHUX MPOLECCOB, X BIUSHHS HA OKPYKAIOLIYIO CPEY;

OBJIAJICHHE METOJIaMH CaMOCTOATENIbHOTO IUJIAHUPOBAaHUSL M MPOBEACHUS
bU3UYECKNX  HOKCIEPUMEHTOB, aHajdu3a W  UWHTepIpeTanud HHpopmaluuy,
onpeaeneHus JOCTOBEPHOCTHU MOITYYEHHOTO pe3yJIbTaTa;

CO3/IAHUE YCIIOBUM Uil Pa3BUTUS YMEHUW NPOEKTHO-UCCIIEI0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH.

Ha wusyuenue ¢usuku (06a30BBIi ypOBEHb) Ha YPOBHE CpEIHEr0 OOIIero
oOpazoBanus otBoauTcs 136 yacoB: B 11 kitacce — 68 yacoB (2 4yaca B HEJIETIO).

[Ipenyaraemeiii B mporpamme mo ¢GU3HKE TepeueHb JabopaToOpHBIX W
MPAKTUYECKUX PabOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BBIOOP
MPOBENCHHS JTA0OPATOPHBIX PAOOT W OMBITOB € YYETOM WMHIAUBUAYATbHBIX
0COOEHHOCTEH 00yYarOIIUXCS.



COAEPXAHUE OBYYEHUA
11 KUIACC
Pa3znen 4. JnekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMazHUMHAA UHOYKYUS

[TocTostHHBIE MarHuThl. B3auMoaerlcTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. BekTop MarHuTHOM MHAYKUMH. [[pUHIUIT CyTIeprIO3UIIMU MarHUTHBIX TOJIEH.
JluvHnn MarHuTHOW WHAYyKIMU. KapTWHa JMHUKA MAarHUTHOW WHIAYKLIMHU I10JIS
ITOCTOSTHHBIX MAarHUTOB.

MarHutHOe TI0J€ MPOBOJHHUKA C TOKOM. KapTMHa JNWMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. B3anmoneicTBre NpoOBOIHUKOB C
TOKOM.

Cuna Amniepa, €€ MOYJIb U HaIIpaBJICHHUE.

Cuna JlopeHua, €€ MOAyJIb U HalpasiieHUE. [[BUKeHUE 3apsyKEHHON YaCTHULIbI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SBneHHME DNEKTPOMArHUTHOM HMHAYKOMH. [lOTOK BEKTOpa MarHUTHOMN
WHIAYKIUHK. OJIEKTPOJABMXKYIAsA CHla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykunu dapazes.

BuxpeBoe 3ieKTpUUecKoe ImoJie. OJIEKTPOABIKYINAs CHJIA HHAYKIUU B
IIPOBOJHUKE, IBUKYILEMCS IIOCTYIIATENIbHO B OTHOPOJAHOM MarHMTHOM IIOJIE.

IIpaBuino Jlenna.

NHOyKTUBHOCTh.  SIBJIGHME CAMOMHIYKLUHH. OJIEKTPOABWXKYILAS CHJA
CaMOMHAYKIIUH.

DHeprusi MarHUTHOTO MOJISl KATYLIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHE: TOCTOSHHBIE
MAarHuThl, JJEKTPOMArHUTHI, JJEKTPOIBUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX
YaCTHUIl, NHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKIJIOHEHHUE 3JEKTPOHHOIO ITy4YKa MATHUTHBIM ITOJIEM.

JIvHUYM MHIYKUMA MAarHUTHOTO TTOJIS.

B3aumozericTere 1ByX IIPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha HOHBI AJEKTPOJIUTA.

SIBiIeHME PIEKTPOMArHUTHON UHIAYKIIUU.

IIpasuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABWKYIIEH CUJIbl MHIYKIHMH OT CKOPOCTH W3MEHEHUS
MAarHATHOTO TOTOKA.

SIBNeHHE CAMOMHIYKIIMH.

Vuenuueckuii oxcnepumenm, nabopamopmsvie pabomol

N3ydeHnne MaratuTHOTO NOJISI KaTYIIKU C TOKOM.



HccenenoBanue nelcTBUSA NOCTOSHHOIO MArHUTA HA PAMKY C TOKOM.
HccenenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MH]TyKIIHH.
Pa3znen 5. Kore6anusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHuUmHbvle Konedanus

KonebarenbHass  cucrema. CBOOOJHBIE  MEXAaHMYECKHE  KOJIEOAHUS.
["apmonnueckue konebanus. Ilepuon, wacrora, ammumryaa u Qaza KoJeOaHUM.
[IpyXMHHBIN MasTHUK. MaTreMaTU4eCKUN MASTHUK. YPAaBHEHUE TApPMOHHUYECKHUX
kosebanwmii. [IpeBpareHne sHepru MpU TAPMOHUYECKUX KOJICOAHMSIX.

KoneOarenbubiii KOHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UJCATBHOM KOJIEOAaTEeIbHOM KOHTYpE. AHAJIOTHSl MEXIYy MEXaHUYECKUMU U
AJIEKTPOMAarHUTHbIMU KosieOanusimu. Popmyna TomcoHa. 3akoH COXpaHEHHUs
DHEPrUU B UJEATBHOM KOJIEOATEIHbHOM KOHTYDE.

[IpeacTaBnenue O 3aTyxaroluX KoieOaHUAX. BbIHYK/I€HHbIE MEXaHUYECKUE
kosebanus. Pezonanc. BoiHyKA€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUsI.

Ilepemennpiii  TOK. CHHYCOMAAQIbHBIM NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOr0 TOKA. AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAYEHHE CHJIBl TOKa W
HaPSHKEHUS.

Tpancpopmarop. [IpousBoacTBo, mepenadya U NOTPEOICHUE BIEKTPUUECKOM
DHEPIrUU. DKOJIOTMYECKHE PUCKU IPU IIPOU3BOACTBE 3JIEKTpO3HEpruu. KynpTypa
VICITOJIB30BAHUS MJIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHUE: DIEKTPUYECKAN
3BOHOK, F€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnegoBanue mapamMeTpoB KoJieOATENbHOW CHCTEMbl (IIPY>KUHHBIA WM
MaTEeMaTUYECKU MASITHUK).

Habnronenue 3aryxaromumx KojieOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJIEOaHUM.

Habmtonenue pezonanca.

CB0oOOAHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuumiorpaMMsl (3aBUCUMOCTH CUJTBI TOKA U HAITPSKEHUS] OT BPEMEHHU) IS
AJIEKTPOMArHUTHBIX KOJICOaHU.

Pe3oHanc mpu MOCiENOBAaTEIbHOM  COCIMHEHUM PE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUM 3JEKTpOoIepe1adH.

Vuenuueckuii oxcnepumenm, 1abopamopsie pabomuol

HccnenoBanue 3aBUCMMOCTH TIepro/ia MajbIX KojJeOaHui rpy3a Ha HUTH OT
JUTMHBI HUTU U MAcChl rpy3a.

HccnenoBaHue NEpeEMEHHOT0 TOKA B LIENH U3 MOCIE0BATENBHO COEINHEHHBIX
KOHJIEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbIE 60JIHbL



MexaHnueckue BOJHBI, yciaoBUs pacnpocTtpaHeHus. llepuoa. CxkopocTh
pacrnpocTpaHeHusT W JJMHA BOJHBL [lomepeuHble W TPOJOJBHBIE BOJIHBI.
HNurtepdepenius u iuppaxkius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TeMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CJIOBHSI M3JIyYEHHS AJIEKTPOMATrHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anexkrpomarautHoi BosHe. CBOMCTBa
AJIGKTPOMArHUTHBIX BOJIH: OTPaXCHHE, MPEIOMJICHHUE, MOJSpU3alus, AUPpaKius,
unTepdepenius. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3J€KTPOMArHUTHBIX BOJIH. [[puMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHLIMIBI paIuOCBSI3U U TENEBUACHUA. Pagnonokamusi.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPY>KAIOIIEH CpeIbl.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: MY3bIKAbHBIC
VHCTPYMEHTHI, YJIbTPa3BYKOBas JUArHOCTMKAa B TEXHUKE W MEAULHMHE, pajaap,
paguonpuéMHHUK, TeJIEBU30p, aHTeHHA, Tesedon, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue ¥ pacIpOCTpaHEHHUE MOMEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

KoneOmromnieecst Te10 Kak HICTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M peIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue unrepdepeniimu u qudpakiiny MEXaHUIeCKUX BOJTH.

3BYKOBO pE30HAHC.

HaGnrogeHue cBsi3W TPOMKOCTH 3BYKa M BBICOTBI TOHA C aAMIUIUTYAOU H
YacTOTOM KOJIEOaHUIA.

HccnenoBanue CBOKWCTB JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MPEIIOMIIEHUE,
noJisipu3arys, Tuppaxius, THTEpPEpeHIHs.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHelHOE pacnpoCTpaHEHHUE CBETA B
ogHopoaHou cpene. JIyu cBera. ToueyHbld ICTOYHUK CBETA.

OTtpaxxeHue cBera. 3aKOHbI OTpaxkeHHs cBeTa. llocTpoeHue n3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBeta. 3akOHbI MpeOMIICHUS cBeTa. AOCOTIOTHBIN MTOKa3aTellb
npenomiieHus. [lonHoe BHyTpeHHee otpaxkeHue. l[IpenenbHbId yroJl MOJHOIrO
BHYTPEHHETO OTPAXKEHUSI.

Hucnepcus ceeta. CiioxHblii cocTaB Oenoro cBeta. L[Ber.

Cobuparomrue 1 paccerBaromue JuH3bl. ToHKas muH3a. DOKYCHOE pacCTOsTHUE
U ONTHYECKas cuia TOHKOW JUH3bIL. [locTpoenne n3o0paxeHuil B COOMpPAIOIINX U
pacceuBaromux JUH3ax. PopMyJiia TOHKOW JIUH3BI. Y BEJIMYEHUE, TaBAEMOE JINH30M.

[Ipenensl TPpUMEHUMOCTU T€OMETPUYECKOU OITUKHU.

BonnoBass ontuka. Hurepdepeniuss cBera. KorepeHTHblE HCTOYHHKHU.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB W MHHHMYMOB B HWHTEpGhEpPEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX NCTOYHUKOB.



HNudpakusa cBera. JudpakinuonHas pemérka. YcloBUe HAOIOIESHUS
INIABHBIX ~MakKCUMYMOB IIpM NAJE€HWM MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckre yCTpPOWCTBA M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIyIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOIN, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pACIPOCTPAHEHHE, OTPAKEHUE M IPEIOMIICHHE CBETA.
OnTuyeckre NpuOopHI.

[TonHOE BHYyTpEeHHEE OTpa)xeHne. Moiellb CBETOBOIA.

HccnenoBanue CBOMCTB U300paKEHUI B JTMH3AX.

Mogenn MUKpOcKoma, TEJIECKOIa.

Habmronenue narepdepeHimmy crera.

Habnronenue nudpakiyu cBera.

Habnronenue nucnepcuu ceera.

[Tonydenue ciekTpa ¢ MOMOUIBIO PU3MBI.

[ToyyeHue criekTpa ¢ MOMONIBIO AUPPAKITUOHHON PEIIETKH.

Hab6nronenue nosnsipuzanuu cBeTa.

Vuenuueckuii oxcnepumenm, nabopamopmsie pabonul

N3mepenune nokazaTens NpeJoOMIICHHS CTEKIIA.

HccnenoBanue cBOWCTB M300pAKEHUI B JIMH3AX.

Habnronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI crielUAIBLHON TEOPUN OTHOCUTETbHOCTH

['panuLbl MPUMEHUMOCTH KJIACCUUYECKON MeXaHUKHU. [locTynarsl cienuansHON
TEOPUU OTHOCUTEIIBHOCTH: UHBAPUAHTHOCTh MOAYJI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITENHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMENJICHUE BPEMEHU U COKPAILICHHE
JUTVHBI.

DHEPrus U UMITYJIbC PEASATUBUCTCKON YACTHULIBI.

CBsi3b MacChl C SHEPrUEH U UMITYJIbLCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUs
MTOKOSI.

Paznen 7. KBanToBasi pusnka

Tema 1. Inemenmol KGaHMOB0OU ONMUKU

®otonbl. opmyna [1nanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTOU. DHEprus
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnegoBanue Gporoddpdexra. OnbiTol A. I'. CTosieToBa. 3aKOHBI
dborodddexra. YpapHenue DiiHmTeiHa 11 portorddekxra. «KpacHas rpaHuiia
dboTtodddekra.

JlaBenne cBera. OnbiThl I1. H. JleGenena.

XUMHYECKOe JeHCTBUE CBETA.



TexHuyeckue yCTpOMCTBA U TMPAKTHUECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEUHAast OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT03(¢QheKT Ha YCTAaHOBKE C IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeMIHETO (GoTodddeKTa.

Ceeroauo.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopgens atoma Tomcona. OmnbiTel Pe3depdopnia mo paccesHuiO o -4acTHIIL.
[InanerapHas mozgens aroma. Iloctynatel bopa. M3nydeHwe W MOIIOILIEHHE
(GbOTOHOB MpU TEpexojie aToMa C OJHOIO YPOBHS PHEPrUM Ha Jpyrou. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BonnoBelie cBoiicTBa yactuil. Bonnbl ae bpouna. KopnyckyisipHO-BOIHOBOM
Ty aJlli3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyYCHHUE.

TexHu4yeckre yCTpOMCTBA M MPAKTHYECKOE ITPUMEHEHHME: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mognens onbita Pezepdopra.

OmnpenenieHre NIMHBI BOJIHBI J1a3epa.

Hab6nronenue nuHedyaThiX CIIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii axcnepumenm, nabopamopuvie pabomoi

Habnronenue nMHeM4aToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIIOKHOCTh CTpPOEHUS sAnpa. OTKpeITHE
panunoaktuBHOCTH. OnbITh Pe3epdopaa no onpezenennto coctaBa paaiuoakTUBHOTO
manyuenus.  CpoiictBa  anbda-, Oera-, ramMma-usnydyeHus.  BrusiHue
PaJMOAKTUBHOCTH HA KUBbIE OPTraHU3MBbI.

OTtkpeiTHEe TpoTOHAa W HeWTpoHa. Hykionnas moxens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sjapa. M30Tormsl.

Anba-pacnaa. ODJIEKTPOHHBIM W TO3UTPOHHBIM Oera-pacnan. [amma-
U3JIlyyeHre. 3aKOH paJuOaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sjipe. Snepubie cuibl. Jledekt Maccnl sapa.

SnepHble peakunu. Jlenenre u CUHTE3 s1I€Ep.

Anepnsiii peaktop. TepmosaepHsiii cuHTe3. IIpobOieMbl M TEPCIEKTHBHI
AJIEPHOM DHEPTETUKH. DKOJOTHUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DneMeHTapHble YacTullbl. OTKPBITHE NO3UTPOHA.

MeTtoapl HAOTIOIEHUS M PETUCTPALIUU DIIEMEHTAPHBIX YaCTHIL.

OyHaamMeHTanbHbIe B3auMoecTBusl. EAMHCTBO pu3nueckoil KapTHHBI MHUPA.

TexHuyeckue ycTporucTBa U NPAKTHYECKOE IPUMEHEHHE: AO3UMETpP, KaMmepa
Buiibcona, sinepHbIil peakTop, aToMHasi bomoa.



Jlemoncmpayuu

CU€TurK HOHU3UPYIOLINX YACTHII.

Vuenuueckuii oxcnepumenm, nabopamopusie pabomoi

HccnenoBanue TpekoB YacTHIl (TI0 TOTOBBIM oTorpadusim).

Pa3nen 8. DyieMeHTHI ACTPOHOMUM U ACTPO(PU3MKH

Otanbl pa3BUTHS acTpoHoMuUU. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMUM.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3/bI, IUIAHETHI, UX BUIUMOE
JIBUYKEHUE.

ConHeuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrounumk sHeprum CosiHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTHUKHU. J(MarpamMma «CIEKTpadbHBIM Kjacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOW TOCIIEIOBATEIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOW IIOCJIEAOBATEIILHOCTA. BHYTpEeHHEe CTpoecHue
3B€311. COBpEMEHHBIE MPEICTABICHUS O MPOUCXOKACHUN U 3BoJoIMU ConHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Muieunsiii I[lyTe — Hama ['amaktuka. Ilomoxenuwe m aemxkenune ConHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky U KBazapbl. YEpHBIE OBIPHI B SAPAX
raJIaKTHK.

Bcenennas. Paciupenue Beenennoit. 3akon Xa66sa. Pasoeranue rajmakTuk.
Teopus bonpmoro B3peiBa. PenmkroBoe n3inydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus

HaOntonenus: HEBOOPY>XKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIBIOTEPHBIX
MIPUJIOKEHUH sl OTIPE/IeNICHUs] TI0JIOKEHUsI HEOECHBIX O0OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE CO3Be31s CeBEPHOIO MOJIYLIAPUS U IPKUE 3BE3BI.

Hab6nronenus B reneckorn Jlynsl, ninanet, Maeunoro [TyTu.

Oo0o0maroniee MOBTOPeHUE

Ponp Qusuku u acTpoHOMHUM B HSKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COITMAILHOM M ATUUECKOM chepax esTeIbHOCTH YeJIoBeKa, POJib U MeCTO (DU3UKH U
aACTPOHOMHUU B COBPEMEHHOW HAayYHOH KapTUHE MUPA, poib (PU3NUECKON TEOpUH B
dbopMHUpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UYECKOM
KapTUHBI MHUpa B OOIIEM pSAy COBPEMEHHBIX E€CTECTBEHHO-HAYYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MesknpeaMeTHbIE CBSI3H

N3yuenue xypca ¢usuku 06a3zoBoro ypoBHs B 11 kjacce ocyiecTBiseTcs ¢
YYETOM COAEPKATEIbHBIX MEKIPEAMETHBIX CBI3€M C KypcamMH MaTE€MaTHKH,
Ouonoruu, XUMUH, reorpaduu ¥ TEXHOJIOTHH.

Meoswxcnpeomemnvie nousimusi, CBA3aHHbIE C U3YYEHHUEM METOJOB HAYYHOI'O
MO3HAHUSA: SIBJICHWE, HAay4YHBIA (pakT, TUMOTe3a, (Pu3nyeckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTUPOBAHNE, MOJIEIb, U3MEpPEHHE.



Mamemamuka: pemIeHHWE CHUCTEMbl YpPAaBHEHUW, TPUTOHOMETPUUYECKHUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIUM HAa OCU KOOPJWHAT, CIOKEHUE BEKTOPOB,
MIPOU3BOJHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKH TOJ00MS TPEYTrOJHHHUKOB,
oTIpeIeIICHNE TUIOMIAIN TFIOCKUX (GUTYp B 00bhEMa TelL.

buonoeus: »nextpuueckue SBICHUS B JKHBOW Mpupojne, KoieOaTeabHbIC
JIBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KMBOW MPUPOJIE, ICVCTBUE
paaunanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpOEHHE aTOMOB Y MOJICKYJI, KpUCTALUIMYECKAST CTPYKTYpa TBEPBIX
TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAUINYECKOMN PEIIETKH, CIIEKTPaIbHBIN aHAIH3.

l'eocpaghusi:  MarHWTHBIE TIONMIOCA 3€MJIM, 3aJICKU MArHUTHBIX PV,
dboTochEMKa 3eMHOM MOBEPXHOCTH, ITPEACKA3aHNE 3eMIICTPSCEHHUH.

Texnonocus: NWHAM BIEKTPONEPENAyY, TEHEPATOP NEPEMEHHOIO TOKA,
AJICKTPOJIBUTATENb, WHAYKIIMOHHAS I€4Yb, pPajap, PaIUONPUEMHHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-neub, MPOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEYHas Oarapes.



IMNJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMU S
OcBoenue ydeOHoro mpeamera «®Pusnka» Ha YPOBHE CpPEIHEro OOIIETro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIICUUTHh JTOCTHIKEHHE CIICTYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.
JIMUHOCTHBIE PE3YJIbTATDBI

JIM9HOCTHBIE pe3yIbTaThl OCBOCHHS Y4eOHOTO TpenMeTa «Du3nKay AOHKHBI
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIUXCS PYKOBOACTBOBATHCA
chOpMHPOBAHHON BHYTPCHHEW TMO3UIUEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPCHHHX  YOEXKICHHWH, COOTBETCTBYIOIINX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHIICKOTO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOTO
OTbITA W OTBITA JCSITEIBHOCTH B MPOIECCE peaau3aliid OCHOBHBIX HAINpaBIICHUN
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS:

c(hOpPMUPOBAHHOCTH TPAKIAHCKON MO3UITUU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUNUCKOr0 OOIIECTBA;

MPUHATHE  TPAAUIMOHHBIX  OOIICUYETIOBEYECKUX  T'YMAaHHCTHYCCKUX U
JIEMOKPAaTUIECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEpPECax I'Pa)kIaHCKOTO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHU3allnu;

yMEHUE B3aNMO/ICHCTBOBATH C COIIMAIbHBIMU MHCTUTYTAMH B COOTBETCTBHUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEITBHOCTH;

2) NaTPHOTHYECKOTO BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH POCCUICKOM IPaKIaHCKON UIEHTUYHOCTHU, MTATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHXKEHUSIM
POCCHIMCKUX YUEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS:

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO MTOBEJCHUS;

CIIOCOOHOCTh OIIEHHWBATh CHUTYallUI0 M TPUHUMATh OCO3HAHHBIC PEIICHUS,
OpPUEHTHUPYSICh Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIC B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHUE JIMYHOTO BKJIa/1a B MOCTPOEHUE YCTOMYUBOTO OYAyIIEro;

4) 3CTEeTHYECKOr0 BOCIIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIFOUast 3CTETUKY HAyYHOTO TBOPUECTBA,
npUCyIIEero (pu3nyeckoi HayKe;

5) TpyaoBOro BoCIuTAHHUS:



WHTEpPEC K Pa3IHYHbIM cdepam TpodecCHOHATHLHOW NeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3UKON M TEXHUKOU, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30oBaHUI0 U caMOOOpa30BaHHIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6) 3KOJIOrHYeCKOTr0 BOCIIUTAHMSI:

c(OpPMUPOBAHHOCTh IKOJIOTUYECKON KyJIbTYPhl, OCO3HAHHME TIJI00ATLHOTO
XapakTepa SKOJIOTMYECKUX MpoOIieM;

IJIAHUPOBAHKE U OCYIIECTBIICHUE JEUCTBUN B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIMpeHue OmbITa JEATEIbHOCTH SKOJOTHYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH TI0 PUBHKE;

7) IEHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHME IIEHHOCTH HAy4YHOH JIeSITEJIbHOCTH, TOTOBHOCTH B MPOILIECCE
U3y4YeHUs! GU3UKU OCYIIECTBIIATH MPOEKTHYIO U UCCIIEIOBATEIBCKYIO ACSITEIBHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEJMETHBIE PE3YJIbTATHI
IHo3HaBaTe/IbHbIE YHMBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSA
ba3zoBble 1ornyeckue AecTBUS:

CaMOCTOSITENIbHO  (popMyJIMpOoBaTH U aKTyallM3UPOBATh  MPoOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENENIATh LENN JEATeIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUU HX
JOCTH>KCHHUS;

BBISIBJIATH ~ 3aKOHOMEPHOCTH M MPOTUBOPEUMSI B  PacCMaTpUBAEMbIX
(bU3UYECKUX SIBJICHUSX;

pa3pabarbiBaTh IJIAH pEIIeHUs MPOOJEeMbl C YUETOM aHAIM3a UMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTbH KOPPEKTHUBBI B A€ TEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,

KOOPJAUHUPOBATH U BBIMOJHATH PA0OTY B YCIOBUSIX PEATbHOTO, BUPTYaTbHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIUICHUE MPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBrIe ucciienoBaTe/ILCKHUE 1eHCTBUA:

BJIaJIETh HAyYHOU TEPMHHOJIOTHEHN, KIIOUYEBBIMHU MOHATHSIMUA U METOJIAMU
bu3nYecKoil HayKH;

BJIJICTh HABBIKAMH Y4€OHO-UCCIIENOBATEIHLCKON U TPOCKTHOM JIEATETLHOCTH
B 00yacTi (M3HUKHU, CHOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEILHOMY TTOUCKY



METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB [T03HAHMSI,

BJIAJETh BHUAAMHM JEATEIBHOCTH II0 IIOJYYEHUIO HOBOTO 3HAHUA, €ro
UHTEPIIPETAllY, MPEoOPa3OBaHUIO U TPHUMEHEHUIO B Pa3IUYHBIX Y4YEOHBIX
CUTyalUsIX, B TOM YUCJIE IPU CO3JaHUH YU€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

BBISABIAITh IIPUYMHHO-CIICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMS], HAXOAUTh apIyMEHTBHI JUUIS JOKA3aTeJIbCTBA CBOUX
YTBEPKJICHU, 3a/1aBaTh ApaMETPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBaTh TOJIyYEHHBIE B XOJE PpEIICHHUsS 3aJaud  pe3yJIbTarThl,
KPUTHUYECKH OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OpMyJIMpOBaTh COOCTBEHHBIE 3aJauyM B 00pa30BATEIbHON
NEeSATEIbHOCTH, B TOM YHCIIE TPU U3yYEHUH (PU3UKH;

JaBaTh OLICHKY HOBBIM CUTYaIUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YyMETh TNEPEHOCUTh 3HaHHUS 1O (U3MKE B MPAKTHUYECKYIO 00JIacTh
KU3HEJEATEIIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIIBUT'aTh HOBBIE UJIEH, IIPEUIaraTb OpPUTMHAIbHBIE TOAXOAbI U PEILICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, T0IyCKaIOIIUE albTepHATUBHBIEC PELLICHUS.

Pabora ¢ undgopmanueii:

BJa/IeTh HaBbIKAMH MOJIy4eHUs MH(POPMalUU (PU3NYECKOTO COAEPKAHUS U3
MCTOYHUKOB PA3HBIX THUIIOB, CaMOCTOSITEJIBHO OCYILECTBIATh IOWCK, AaHAJIU3,
CUCTEMATHU3ALMI0 U MHTEPIPETAlUI0 HMH(OpMALMU pa3IMYHBIX BUAOB U (PopM
IIPE/ICTaBIICHMSI,;

OLICHUBATh JIOCTOBEPHOCTh HH(POPMAIUH;

UCIIOJIb30BaTh  CPEICTBA  HMH(MPOPMALMOHHBIX M  KOMMYHHKAalMOHHBIX
TEXHOJIOTUHA B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3ALIMOHHBIX
3a/1a4 ¢ COOJTI0/IEHUEM TPEOOBAHUM HIPTOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(DOPMAIIMOHHON
0e30MacHOCTH;

CO371aBaTh TEKCThl (PU3MYECKOTO COAEpPKaHUS B Pa3IMYHBIX (opMarax c
y4€TOM Ha3HAaYeHUs1 UHPOPMALIUU U LEIEBON ayIUTOPHUH, BEIOUpAst ONTUMAIIbHYIO
dbopMy IpeCTaBICHUS U BU3yaIU3alUu.

KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIE 1eliCTBHUS:

OCYIIECTBIISITH OOLICHHE Ha ypOKax (U3UKHU U BO BHEYPOUHOMU JESTEIbHOCTH;

pacrno3HaBaTh MPEINOCHUIKM KOH(IMKTHBIX CUTyallMd W  CMsr4artb
KOH(DJTUKTHI,

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOK TOYKY 3PEHHS C MCIOJb30BAHUEM
A3BIKOBBIX CPEJICTB;



MIOHUMATh M HCIOJb30BATh MPEUMYILECTBA KOMAHIHOW M WHAMBUAYaJbHOM
paboTHI;

BBIOMpATh TEMAaTHKy M METOJbl COBMECTHBIX ICHCTBHM C y4€TOM OOIMX
WHTEPECOB, U BO3MOKHOCTEN Ka)KIOr0 YjeHa KOJUIEKTHBA;

OPUHMMATh LIE€IM  COBMECTHOM  JIEATENbHOCTH, OpPraHHU30BBIBATH U
KOOPAMHHUPOBATh JEHCTBUSA O €€ JOCTMIKEHMIO: COCTAaBJIATh IJIaH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM Y4YacTHUKOB, OOCYXJaTb pe3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KaYECTBO CBOETO BKJIAJ1a M KAYKIOTO yYaCTHUKA KOMaH bl B OOLIHIA
pe3ynbTar no pazpabOTaHHBIM KPUTEPUSIM;

opeajaraTb HOBBIE ITPOEKTHI, OLICHWBATh HWJIEU C NO3ULUN HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh TO3UTHBHOE CTPATETMYECKOE TMIOBEJICHUE B Pa3IUYHBIX
CUTYALMSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, OBITh NHULIUATUBHBIM.
PerynsiTuBHBIC YHUBEpPCAJIbHbIC y4eOHbIE 1eliCTBUSA
Camoopranu3anus:

CaMOCTOSITENIbHO OCYILECTBIATh MO3HABATEIbHYIO AESITENBHOCTh B 00JAacTU
(GU3MKK W aCTPOHOMHUH, BBISBIIATH MPOOJIEMBI, CTaBUTh U (HOPMYJIHUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSATENIBHO COCTaBJIATh IJIAH PEIICHHUS PAcdyE€THBIX M KAa4E€CTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MPAKTUYECKONW paboThl ¢ y4ETOM UMEIOLINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacMpATh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JMYHBIX MPEANOYTEHUMN;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTUpPOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh IPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMUPOBAHUIO U TIPOSIBJICHUIO DJPYAUIIMA B 001acTU
(bU3KKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJVIEKT:

JaBaTh OLEHKY HOBBIM CUTyallUsiM, BHOCUTb KOPPEKTUBBI B JI€ATEIIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJIa/JIETh  HaBBIKAMU  [IO3HABATEJbHOM  pediiekcuH  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBH M MBICIUTENBHBIX MPOLECCOB, HMX pPE3YyJbTaTOB H
OCHOBAHMI;

UCIIOJIb30BaTh MPUEMBI peIIeKCUU ISl OLIEHKU CUTYalluH, BbIOOpa BEPHOTrO
pelieHus;

YMETh OLEHUBATh PHUCKUM W CBOEBPEMEHHO IPUHUMATh PEIICHHS MO MX
CHW>KEHUIO;



MPUHUMATh MOTHBBI W apPryMEHThl JPYIrMX [pU aHAJIU3€ pPE3yJIbTaTOB
JEATEIbHOCTH;

NpUHUMATh ce0s1, TOHUMAasi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MPUHUMATh MOTHBBI W apPryMEHThl JpPYrUX IMpU aHaJIU3€ pe3yJbTaToOB
NEATEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OLIUOKH.

B nporecce 10CTHKEHUS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS IPOIPaMMBI 10
duszuke I ypOBHSA CpeaHero ooOmero oOpa3oBaHHMS Yy OOyYarommxcs
COBEPILIEHCTBYETCS AMOLMOHAJIBHBIN WHTEJIEKT, MpeANOIararomii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHUs, BKJIIOYAIOLIETO CIOCOOHOCTh MOHUMATh CBOE AIMOLIMOHAIIBHOE
COCTOSIHUE, BUJETh HAMPABICHUS Pa3BUTHA COOCTBEHHOW AMOIIMOHAIILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJINPOBAHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJaNTUPOBATBhCA K
HYMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEI MOTHBAI[MH, BKIIIOYAIOIIEH CTPEMJIEHUE K JIOCTHXKEHHUIO LETU U
yCcexy, ONTHMHU3M, WHUIHMATHBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CITOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSTHUE
JIpYTUX, YYUTBIBaThb €ro IMpH OCYIIECTBICHUM OOLIEHHs, CHOCOOHOCTh K
COUYBCTBHIO U COINEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKJIFOUAIOIINX CIIOCOOHOCTH BBHICTPaUBaTh OTHOLIEHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISITH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATHI

K koniy o6yuenus B 11 kiacce npeaMeTHbie pe3ybTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOWM HAay4YyHOW KapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B MPAKTUYECKON IEATENIBHOCTH JIKOJEH, LEIOCTHOCTh U E€OUHCTBO
(bu3MYeCcKOoi KapTUHBI MUPA,

VUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIETeH:
TOYEYHBIN AJIEKTPUUECKUI 3apsij, JTy4Y CBETa, TOUCUHbIA UCTOYHUK CBETA, siI€pHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIrO sipa MpH PEIIeHUH (PU3NYECKUX
3azay;

pacrno3HaBaTh (PU3UUECKHE SIBICHUS (IPOLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DU3UKHU: AJIEKTpUUECKask MPOBOAUMOCTb,
TEIUIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE NIEWCTBUSA TOKA, B3aUMOICHCTBHE
MAarHuTOB, DJJEKTPOMArHUTHAs WHAYKLMS, JACHCTBHE MAarHUTHOTO TIOJS Ha



MIPOBOJTHUK C TOKOM W JIBWDKYIIUICS 3apsiii, SJCKTPOMArHUTHBIE KOJEOaHUS W
BOJIHBI, TPSMOJIMHEHHOE pACIpPOCTPAaHEHHE CBETa, OTPAKEHHUE, MPEIOMIICHNUE,
uaTepdepeHysi, audpakuus W TOMApHU3AIUS  CBETa, JUCIEPCHUS CBETa,
dboTtoanekTpudeckuii 3pdext (poTodaddexT), cBeTOBOE JAaBICHNE, BOSHUKHOBEHUE
JUHEHYaToro CIeKTpa aToMa BOAOPOJa, €CTECTBEHHas M HMCKYCCTBEHHas

PaAMOAKTUBHOCTD;
OIUCHIBaTh W3YYEHHBIE CBOMCTBA BEILECTBA (IJIEKTPUUECKUE, MAarHUTHBIE,
ONTHYECKHUE, AIIEKTPUYECKYI0  NPOBOAMMOCTH  PA3MYHBIX  Cpel) U

AJIIEKTPOMArHUTHBIE SBJIEHUS (IIPOLIECCHI), MCHOJB3YSd (PU3NYECKHE BEIUYMHBIL:
ANEKTPUYECKUI 3apsi/l, CHUJIa TOKA, AJIEKTPUUYECKOE HAIPSIKEHHE, 3IEKTPUUECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, 3JEKTPOJABIKYIAs Cuja, paboTa TOKa,
MHIYKIWAST MarHUTHOTO TOJsA, cuia Amrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KaTylIIKH, DSHEPrus JJEKTPUYECKOTO0 M MArHUTHOTO TOJIEH, MEPHOJ M YacToTa
KojeOaHuil B KoyieOaTeIbHOM KOHTYype, 3apsii UM cujia TOKa B TpoIecce
TapMOHUYECKUX DJIGKTPOMArHUTHBIX KoJeOaHuu, (OKYCHOE pacCTOSIHUE U
ONTUYECKAs CHJIA JIMH3bI, MPU OMUCAHUM MPABWIHHO TPAKTOBATh (PHM3UUYECCKUIA
CMBICJI HCIIOJIb3yeMbIX BEJIMYUH, HMX OO0O3HAYEHUSI W E€IUHUIIBI, YKa3bIBaTh
(bopMyJIbI, CBSI3BIBAIOIINE IAHHYIO PU3NYECKYIO BEJIMUYHUHY C IPYTUMHU BEIMUYUHAMU;
ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SBICHHUS U MPOLECCHI, HCIOJIb3Ys
(du3HUecKrue BETUYHHBL: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acTOTa CBETA, DHEPTUs U UMIYJIbC (POTOHA, MEPUO/] TTOJTypaciiaja, SHEPTHs CBSI3U
aTOMHBIX SZIEpP, NPU OMUCAHWU TPABUIBLHO TPAKTOBATh (PUBMUECKUNA CMBICI
UCIIOJIb3YeMbIX BEIUYMH, UX O0O3HAUEHUS W E€IUHUIIBI, YKa3bIBaTh (OPMYJIbI,
CBS3BIBAIOIIME JAHHYIO (PU3MUECKYI0 BEJIMYMHY C JPYIMMH BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHUE (PU3UIECKON BETUUHHBI;
aHaJIM3UPOBaTh (PU3UYECKUE MPOILIECChl U SIBJICHUS, UCTOB3Ys (U3UYECKUE
3aKOHBI M MIPUHLMIIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U MAPaJIEIbHOIO
COCQUMHEHUS IPOBOJHUKOB, 3aKOH J[xoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
WHJYKINH, 3aKOH MPSMOJIMHEHMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, YpaBHeHHWE OWHINTeHHA M1 doTodrddexra,
3aKOH COXPAHEHHUsI SHEPrvU, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPAHEHUSA
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUs] MAacCOBOTO YMCJa, MOCTynaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Ipu 3TOM Pa3InyaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHE U YCJIOBHUS (TPaHUIBI, O0JACTH)
MPUMEHUMOCTH;
ONPENETATh HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO OISl IPOBOJIHUKA
C TOKOM, cuiibl AMriepa u cuiibl JIopeHna;
CTPOUTh W OMNHCHIBATh H300pPAXKEHHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKaJIoM,
TOHKOMW JIMH30M;



BBITIOJHATh AKCIEPUMEHTHI MO0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX, U KOCBEHHBIX W3MEPEHHU: IMPU ITOM
dbopmyHrpoBaTh MpodIeMy/3a1ady U TUIOTE3y Y4eOHOTI0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJI0KEHHOT0 000pyI0BaHUsl, MPOBOAUTH ONBIT U (POPMYITUPOBATH
BBIBO/IBI;

OCYIIECTBIISITH MPSMbIE U KOCBEHHBIE H3MEPEHUS (PU3UUECKUX BETUUHH, TIPU
TOM BBIOMpaTh ONTHUMANBHBIN CIIOCO0 M3MEPEHHsS] U UCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHMUI;

UCCIJIeI0BATh 3aBUCUMOCTH (DU3UUECKUX BEIMYMH C UCIOIH30BAHUEM MPSMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHPOBATh pe3yJIbTaThl
MOJIyYEHHOW 3aBUCUMOCTH (DU3MUYECKUX BEIMYMH B BUAE TaOIUL U TpauKOB,
JieaTh BBIBOJIBI 10 PE3YJIbTATAM HCCIIEIOBAHUS;

cobJiroaTh npaBuiaa 0€30MacHOTO TpyJa NP MPOBEICHUM HCCICTOBaHUN B
pamMKax Y4eOHOIro SKCHEpPHUMEHTa, Y4YeOHO-HCCIEAOBATEIbCKONM M IMPOEKTHOM
JESATEIIbHOCTH C HCIIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JIaOOPAaTOPHOTO
000pyI0OBaHUS;

pemiaTh pacy€THble 3aJa4d C SBHO 3aJaHHOM (PU3MYECKOH MOJEIbIO,
UCIIOJIb3Ysl (PU3UUECKUE 3aKOHBI M TIPUHIIMIIBI, HA OCHOBE aHajIu3a YCJIOBUS 3a/1auu
BbIOHpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKUE BEIUYMHBI U (POPMYJIBL,
HEOOXOJuMbIe ISl €€ pelIeHUs, NMPOBOJUTh Pacu€Thl M OLICHUBATh PEaJbHOCTh
MOJIy4YE€HHOT0 3HAaUY€HUs (PU3NUECKON BEIIMYUHBL;

pelIaTh KaueCTBEHHBIC 33/1aUM: BBICTPAaNBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LEMOYKY PACCYKIACHUI C ONOpOld Ha H3YUYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3nYecKue ABICHUS,

UCIOJIb30BaTh MPY PELICHUN YUEOHBIX 33]1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJOTHH ISl TIOUCKA, CTPYKTYpUPOBaHUsS, MHTEPIIPETALNN U TPEICTABICHUS
y4eOHOH M HAYYHO-TIOMYJISIPHOM HMHGOpPMALIMK, TOJYYEHHOW W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIyIaeMyI0 HH(OPMAIIHUIO;

OOBSICHATh TNPHUHLMIIBI JEHCTBUS MallMH, OPUOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCIOBUA UX O€30MacCHOr0 UCMOJIb30BAaHUS B MOBCEIHEBHON
KHU3HU,

NPUBOJUTH MPUMEPHI BKJIaJla POCCUUCKUX U 3apyOSKHBIX YUEHBIX-(U3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIECCOB OKPYXKAIOIIETO0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;

HCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3UKE B MOBCEAHEBHOM KU3HU JISI
oOecrieueHus 0€30MaCHOCTH TpU OOpaIleHWHd ¢ TpPUOOpaMu U TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIsi COXPAHEHHUS 30POBbS M COOJIOJECHUS HOPM 3KOJOTHYECKOTO
MOBECHUS B OKPY>Kalolllel cpejie;



paboTaTh B TpPYIIE C BBINOJHCHUEM PA3JIMYHBIX COIHAIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbl, PAMOHAIBHO paCHpenessiTh OO0sI3aHHOCTH U
IUIAaHUPOBATH JIESITEIbHOCTh B HECTAHIAAPTHBIX CUTYAlMsIX, aJICKBATHO OIICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pAaCCMAaTPUBAEMOM IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

11 KUIIACC
KonuyectBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Kontpoannbie | IlpakTtnyeckue
NMPOrpaMMbI Bcero o0pa3oBaTrejbHbIE
padoThbI padoTbI
pecypchbl
Paznen 1. QJIEKTPOAUHAMUKA
11 MarnuTHOo€ noJie. DINeKTpPOMarHuTHas 1 1 3 bubnnorexa [JOK
' UHIYKIHS https://m.edsoo.ru/7f41c97¢c
Htoro no pazaeny 11
Pa3nen 2. KOJIEBAHUWS 1 BOJIHbBI
21 MexaHn4ecKHe 1 JJIEKTPOMarHuTHhIE 9 1 bubnmnoreka HOK
' KoJeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHn4ecKHe 1 JJIEKTPOMarHuTHhIE 5 1 bubmmnoreka HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmnoreka IIOK
2.3 O 10 3
frrKa https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24
Pa3aen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
31 OcHOBBI cielIUaIBLHON TEOPUU 4 1 bubnmnoreka [JOK
' OTHOCUTEIIEHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4

Pazgen 4. KBAHTOBASI ®U3UKA



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

41 DJIeMEHTHI KBAHTOBOM OITUKHU 6 bubmorexa OK
' https://m.edsoo.ru/7f41c97c
bub6nmoreka [IOK
4.2 Crpoerie aroma 4 https://m.edsoo.ru/7f41c97¢c
bubnunorexa LIOK
4.3 ATOMHOE 5710 > https://m.edsoo.ru/7f41c97c
Htoro no pazaeny 15

Paznea 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

bubnuoreka [{OK

5.1 DneMEHTbI ACTPOHOMUH U aCTPOPU3UKHI 7 1 https://m.eds0o.ru/7f41c97¢

Htoro no pazaeny 7

Pazgen 6. OBOBIIAIOHIEE IOBTOPEHUE

bu6nmorexa LIOK
61 Obobuiaromee noTopenne 4 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
PeszepBHOE Bpemst 3

OBUIEE KOJIMYECTBO YACOB I1O0

[TPOTPAMME 68 4 !



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

IHOYPOYHOE IIVTAHUPOBAHHUE

11 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTpoabubie
Bcero P
padoTbI

IIpakTHyeckue
padoTbI

Jlara
U3y4eHust

JJIeKTPOHHbIE HU(POBbIE
o0pa3oBaTe/ibHbIE

pecypchbl

BBOAHBIN HHCTPYKTaX.
ITocTOsTHHBIE MATHUTHI U UX
B3auMoJeicTBue. MaruutHoe
noJsie. Bekrop MaruuTHON
UHIYKUWH. JIMHUM MarHUTHOM
UHAYKLIUU

02.09

bu6mmorexka [IOK
https://m.edsoo.ru/ff0c9778

MarauTHoOE 10J1€ MPOBOHUKA C
TokoM. OnbIT Dpcrena.
B3aumopeiicTBue npoBOIHUKOB €
TOKOM

04.09

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

JlabopaTtopHas padoTta «3yuenue
MarHMTHOTO TIOJISl KaTyIIKH C
TOKOM»

09.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98fe

JlelicTBME MarHUTHOTO TTOJISI HA
MIPOBOAHMK C TOKOM. Cuiia
Awmnepa. JlabopatopHas pabota
«HccnenoBanue NeUCTBUS
IIOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM

11.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0O

JlelicTBME€ MarHUTHOTO TTOJIS Ha
JBIDKYIIYIOCS 3apsSKEHHYTO
gactuiy. Cuna Jlopenma. Pabora
cuisl JIopenna

16.09

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

DJIEKTpOMArHuTHAsI UHIYKIIMS.
IToTOoK BEKTOpa MarHUTHOM
uaayknuu. I/1C nnaykiuuu. 3akoH
3JE€KTPOMArHUTHON UHTYKIIUH
QDapanes

18.09



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

JlabopaTtopHas paboTa
«HccrnenoBanue sBICHUS
BHeKTpOMaFHHTHOﬁ HHIAYKIOUH

23.09

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SBIeHUE
camounaykiuu. 3J1C
CaMOUHIYKIUHU. DHEPIrust
MarHMTHOTO I0JIS KaTYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIe

25.09

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMAarHMTHI,
NIEKTPOABUIaTEINb, YyCKOPUTEIH
9JIEMEHTApHBIX YaCTHII,
VHyKIIMOHHAs I1€4b

30.09

10

O6o6maromuit ypok «MarHuTHoe
nosie. JIeKTpOMarHuTHast
WHIYKIIWSD)

02.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbhas padbora no reme
«MaruuTtHOe nosne.
DNeKTpOMarHUTHas HHAYKIHSDY

07.10

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

12

CB0OOIHBIE MEXAaHNYECKUE
koseOanus. ['apmonnueckue
KoseOaHus. YpaBHEHUE
TrapMOHUYECKUX KOJICOaHHIH.
[IpeBparieHue sHEPriuu

09.10

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopHas paboTa
«HMccnenoBanue 3aBUCUMOCTH
Mepro/1a MaJIBIX KOJIeOaHmii rpy3a
Ha HUTHU OT JJIMHBI HUTHU U MAaCCHhI

rpy3a»

14.10



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

14

KonebaTenpHbIH KOHTYD.
CB0OOIHBIC 2JICKTPOMAarHUTHBIC
KOJIeOaHUS B UJICATBHOM
KoJieOaTeJIbHOM KOHTYPE.
Amnanorus MCKAY MCXaHUYICCKUMU
U SJICKTPOMAroiuTHBIMU
KoJIe0aHUsIMU

16.10

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh820

15

®opmyna TomcoHa. 3aKoH
COXPaHEHHUS SHEPTUHU B U/I€aTbHOM
KoJ1e0aTeIbHOM KOHTYpE

21.10

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyXarOUmx
KoseOaHusx. BelHyXIeHHbIE
MeXaHHYeCKHUe KojieOaHus.
Pe3onanc. BeinyxaeHHbIE
AJICKTPOMArHUTHBIE KOJICOAHHMSI

23.10

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIH TOK.
CunycouanbHbINA IEPEMEHHBIN
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYAHOE U
JICHCTBYIOIIEE 3HAYCHUE CUJIBI
TOKa U HaNpsKEHUS

06.11

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

18

Tpauchopmarop. [IpousBoacrtso,
nepenava v notpedieHue
NEKTPUYECKON SHEPTUU

11.11

19

Y CTpoHUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE DJIEKTPUYECKOTO
3BOHKA, F€HEPATOpa MEPEMEHHOTO
TOKa, JINHUH 3JIeKTpornepeaady

13.11

bubmuorexa [JOK
https://m.edsoo.ru/ffOcc324

20

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.
KynbTypa ucnonb3oBanus
3JIEKTPOIHEPTUH B IOBCEIHEBHOM
KU3HN

18.11



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

Mexanudueckue BOJIHBI, YCJIOBH
pacnpoctpanenus. [lepuos.

bu6mmoreka [IOK

21 CKOpOCTb pactipoCTpaHeHHs 1 20.11 https://m.edsoo.ru/ff0cca54
JuiiHa BOJIHEL. [lonepeunsie u
MIPOJIOJIbHBIE BOJHBI
99 3ByK. CKOpOCTb 3ByKa. [ poMKOCTh bubmmoreka [JOK
3ByKa. Beicora ToHa. Tem6p 3ByKa 25.11 https://m.edsoo.ru/ffOcccOc
DNeKTPOMarHUTHHIE BOJIHBI, KX
23 CBoﬁcha U CKOPOCTb. H_[KaJ"Ia 27.11 bubmmorexa LIOK
>1CKTPOMATHUTHBIX BOJH https://m.edsoo.ru/ffOccfeQ
[TpuHIUTIBI paAMOCBSI3U U
24 TeneBuaeHus. Pa3BuTHe cpeacTs 02.12
cBA3U. Paguonokanus
o5 KonTponbhas pabora «Konebanus bubnnorexa [HOK
¥ BOITHBD 04.12 https://m.eds00.ru/ff0cc68
IIpsimonuneitHOE
26 pacrpocTpaHeHHEe CBEeTa B 09.12 bubnuoreka [IOK
OJIHOpOIHO¥M cpene. ToueunbIit https://m.edsoo.ru/ff0cd350
UCTOYHHUK cBeTa. JIyd cBeta
OTtpaxkenue cBeTa. 3aKOHbI
27 OT]fEI)KeHI/I}I cseta. [loctpoenue 11.12 Bubmiorexa LIOK
. https://m.edsoo.ru/ff0cd4e0
M300paXeHU B IMJIOCKOM 3epKalie
IIpenomnenue cera. [TonHoe
08 BHYTPEHHEE OTPAXKECHUE. 16.12 bubnnoreka [JOK
[TpenenbHBINA Yol MOJTHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHHS
Jlaboparopnas pabora
29 «I/I3szeHI1)/1e noiasaTenﬂ 18.12 Bu6miorexa LIOK
https://m.edsoo.ru/ff0cd67a
MIPEIOMIICHUS CTEKIIa)»
JInnzel. [loctpoenue
30 n3o0pakeHui B tuH3e. Popmyna 9312 bubmuorexa [JOK

TOHKOU JIUH3EL. Y BEINYECHHE
JIMH3EI

https://m.edsoo.ru/ffOcddle



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

JlabopaTtopHas paboTa

31 «HccrenoBanue CBOKCTB 25.12
M300paKeHUH B TMH3aX)
Hucnepcus ceera. ClI0XKHBII
39 cocraB Oeroro ceera. L[Ber. 30.12
Jlaboparopnas pabota
«Halnronenue nucrnepcuu CBETa»
HNuTepdepenuns cera.
33 )lntbpr:iuiﬂ CHBeTa. 13.01 bubmorexa LIOK
« https://m.edsoo.ru/ffOced22
Jludpakimontas pemeérka
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexa [JOK
[Monsipusanus cBera 15.01 https://m.edsoo.ru/ffOcf02e
OnTrueckue npuOOpsI U
35 YCTPOMCTBA U yCIOBUS UX 20.01
0€301acHOr0 MPUMEHEHUS
['panuIel NPUMEHUMOCTH
36 KJIaCCUYECKOM MEXaHUKH. 99 01 bu6nmoreka [JOK
[MTocTynaTel ciennantbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIEHOCTH
OTHOCHUTENTHHOCTD
37 OJIHOBPEMEHHOCTH. 3aMeJICHHE 27.01 bubmorexa LIOK
https://m.edsoo.ru/ffOcfad2
BPEMCHH U COKPAICHUE JITTHHBI
38 DHeprust ¥ UMITYJIbC bubnmoreka [JOK
PEIATUBUCTCKOM YacTUIlbl. CBsI3b https://m.edsoo.ru/ffOcfc68
MAcCCBhI C HEPTHEH ¥ UMITYJIHCOM. 29.01
DHeprusi NoKost
Kontponbras paborta «OnTuka.
39 OCHOBBI CIEIMANTEHON TEOpUH 03.02 BuGmiorexa LIOK
https://m.edsoo.ru/ffocf6f0
OTHOCUTEIIbHOCTI
40 ®otoHbl. PopMmyina [Tnanka. bubmuoreka [IOK
DHeprust 1 UMITyJIbC (POTOHA 05.02 https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCTIEIOBAaHUE
41 ¢doroadpdexra. Onpiter A. T. 10.02 bubmorexa IOK

CroneroBa

https://m.edsoo.ru/ffOcffc4



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
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4

3akonsl hoTodddekra. YpaBHEHHE

bu6mmoreka [IOK

42 DuiHmTeiHa 1 GoTodrddekTa. 12.02 https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢oroaddekra
apieHue ceera. Oneite! 11. H.
43 §G6CI[GB8,. XUMHUYECKOE IeHiCTBUE 17.02 bubmorexa HOK
https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTsa u
a4 MIPAKTUIECKOE TPUMEHEHUE: 19.02
¢dorosnemenT, GpoToaaTUHK,
coJIHEeUHasi baTapest, CBETOAUO
45 Perttenue 3amad mo teme bu6mmoreka [JOK
«I7eMEHTBI KBAHTOBOM OITHKI 24.02 https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OTbITEI
46 Pesepdopna no paccesHuro o- 26.02 bubnmnoreka [JOK
vacruil. [nanerapHast MOJIEIb ' https://m.edsoo.ru/ff0d091a
aToMa
bu6mmoreka [IOK
4 Hocrynatet bopa 03.03 https://m.edsoLé.ru/fdeOafa
N3ny4yenue u normnoueHue bubnuorexa [IOK
48
(OTOHOB IpH TTEPEXOIe aTOMA C https://m.edsoo.ru/ff0dOafa
OJTHOTO YPOBHS SHEPTUU Ha 05.03
Ipyroii. Buasl criekTpoB
BosHOBEIE CBOMCTBA YaCTHII.
Bomansr ge bpoitns.
49 KopnycgynﬂiHO-BonHOBoﬁ 10.03 bubmmorexa LIOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE 1
BBIHY)KJCHHOE H3ITy4YeHHUE
OTKpBITHE PATHOAKTUBHOCTH.
50 OmbrTel Pezepdhopma mo 12.03 bubmuorexa [JOK

OIMPECACIICHUIO COCTaBa
PaAOAKTUBHOI'O U3JTYUCHUSA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

51

CsoiicTBa anbda-, 6era-, raMmma-
n3nydeHus. BiusHue
PaIMOAKTUBHOCTH Ha )KUBBIC
OpTraHU3MBI

17.03

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIM U O3UTPOHHBIN
Oera-pacnaj. ['amma-nznydenue

19.03

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

53

DHeprusi CBs3M HYKJIOHOB B sifIpe.
S nepuble peakiuu. AnepHpiil
peaxtop. [Ipobnemsi,
MEPCIIEKTUBBI, SKOJOTUYECKUE
ACIIEKTHI SIACPHON SHEPrETUKU

24.03

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

54

OneMeHTapHbIE YaCTULIBI.
OtkpsiTHE TO3UTPOHA. MeToab!
HaOJIOACHUS M pETUCTPALIH
aJIeMEHTapHbIX YacThll. Kpyrisiii
cToil «DyH/TaMEHTaJIbHbIE
B3anmMoaercTBUg. EMMHCTBO
(bu3nyecKoil KapTUHBI MUPa»

26.03

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

55

DTarbl pa3BUTHS aCTPOHOMHH.
[Ipuxnagxoe u
MHPOBO33PEHUECKOE 3HAUCHUE

acTpoHoMuHU. Buj 3B€31HOTO HEbA.

Co3sBe3nus, apKue 3BE3/bI,
IJIaHETHBI, UX BUANMOC JIBHIKCHUC.
ConHeunas cucTeMa

07.04

56

Comnnaue. ComHeuHass aKTUBHOCTb.
Ucrounuk snepruu ConHua u
3BE3

09.04



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

57

3BE3bI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/1bI ITIABHON
MOCJIeI0BaTeILHOCTH. BHyTpeHHee
ctpoenue 38&31. COBpeMEHHBIC
MIPEACTABJICHUS O MIPOUCXOKIACHUN
u 3Bostoruy CoIHIIA U 3BE3]

14.04

58

Mnuneunsiii [1yTe — Hama
lNanakruka. [lonoxenue n
nerokenne CoiHna B ["amakTuke.
lanakTuku. YEpHBIE ABIPHI B pax
TaJIaKTUK

16.04

59

Bcenennas. PazOeranue rarakTuk.
Teopust bonbiioro B3pbiBa.
PennkroBoe nznyuyenue.
MeraranakTuka

21.04

60

Heperennsie mpo6iemsl
aCTPOHOMHU

23.04

61

KonTtponbHast paboTa «91eMeHThI
aCTPOHOMHUU U aCTPOPU3UKI»

28.04

62

O6o06maromuit ypok. Ponb pusuku
Y ACTPOHOMHH B SKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIIMAIILHON U

3THYECKOM C(I)ean ACATCIIBHOCTH
YCJIOBCKaA

30.04

63

O606maromuit ypox. Pois u
MecTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOM HAy4YHOH! KapTHHE
MHpa

05.05

64

O6o6muaromuii ypok. Ponb
(hU3UIEeCKOi TEOpUH B
(bopMHpPOBaHUY MIPENICTABICHUH O
(bU3UIeCcKOi KapTHHE MHpa

07.05




65

O6o06matomuii ypok. Mecto
¢bu3nvecKoil KapTUHBI MUPA B
o01IeM psiy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX
MPEICTABICHUIN O IPUPOJIC

12.05

66

PezepBHbIil ypok. MarautHoe
nosie. IeKTpOMarHuTHast
WHAYKIUS

14.05

67

PesepBHblil ypok. OnrTuka.
OcHOBBI crIeIIUAJIBHOM TEOPUU
OTHOCHTEIEHOCTH

19.05

68

Pesepnsiii ypok. KBantoBas
¢bu3nka. DIeMEeHTHI ACTPOHOMUH
acTpoU3UKH

21.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[NPOIT'PAMME

68

16.09



https://m.edsoo.ru/ff0d1784

MPOBEPSAEMBIE TPEBOBAHUSI K PE3YJIbTATAM OCBOEHHMS OCHOBHOM

OBPA3OBATEJIbHOM ITPOT'PAMMBI

11 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJabTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTe/IbHOM MPOrpaMMbl CpeIHero 001ero 00pa3oBaHus

111

JleMOHCTpHpOBaTh HAa TNpUMEpax poJib M MecTo (U3HKH B
(hopMUPOBaHUM COBPEMEHHON Hay4YHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHil, B IPAKTUYECKON JAEATEIbHOCTH

.]'IIOI[CIZ, OEJIOCTHOCTD U €IUHCTBO (bHSH‘ICCKOfI KapTHUHBI MHUpa

11.2

YauteiBaTh I'paHUBI IPUMEHCHHUS U3YUYCHHBIX (bI/ISI/ILICCKI/IX MO,I[GJ'IGﬁZ
TOYCUHBIN BHCKTpI/I‘IeCKI/Iﬁ 3apian, sACpHas MOACIIb aTOMaA, HYKJIOHHAA

MOJCJIb aTOMHOTI'O sAJipa IIpu pCIICHUU (I)I/ISI/I‘ICCKI/IX 3aJa4

11.3

Pacnio3naBate usmueckue siBjaeHUs (MPOIECcChl) U OOBSICHITH X Ha
OCHOBE 3aKOHOB 3JIEKTPOJUHAMUKM U  KBaHTOBOW  (DU3HKU:
JJEKTpUYECKasi MPOBOAUMOCTh, TEIJIOBOE, CBETOBOE, XUMHYECKOE,
MarHMTHO€  JIEWCTBHUA  TOKA,  B3aUMOJEWUCTBUE  MAarHUTOB,
JIEKTPOMArHuTHasE MHAYKLUs, JAEHCTBHME MAarHUTHOIO IO Ha
MPOBOJHUK C TOKOM M JBWKYIIMKCS 3apsil, SJIEKTPOMAarHUTHBIC
KojeOaHus W BOJHBI, IPSIMOJIMHEMHOE pPACIPOCTPaHEHHE CBETA,
OTpaKeHHe, TMpelioMiieHHe, HHTepdepeHuus, audpakuus u
MOJISIPU3ALIUs CBETA, JUCIEPCHs CBETa, POTOINEKTpUIecKuil 3dexr
(boTtoapdexT), cBeTOoBOE naBiieHHE, BO3HUKHOBEHHE JMHEHYATOrO
CIEKTpa aroMa BOJOpPOJAA, €CTECTBEHHass M MCKYCCTBEHHas

PaaAuOaKTUBHOCTDb

11.4

OnucelBaTh M3yYEHHbIE CBOMICTBa BelleCTBa (AJIEKTPUUYECKUE,
MarHMTHBIE, ONITUYECKUE, MEKTPUUYECKYIO TPOBOJUMOCTD Pa3INYHbIX
Cpel) U DJIEKTPOMAarHUTHbBIE SBJIEHUS (IIPOLIECCHI), HCIOIb3Ys
¢dbu3nueckre BEJIWYUHBL: DIEKTPUYECKMM 3apsii, cuja TOKa,
JNEKTPUUYECKOE  HANPSHKEHUE, DIEKTPUYECKOE  CONPOTHBIICHHUE,
pasHocTh noreHuuanoB, J/C, paboTa Toka, MHIYKIHS MarHUTHOTO
oy, cuina Awmmepa, cuna JlopeHna, WHIYKTHMBHOCTh KaTYILIKH,
SHEPrusl IEKTPUUYECKOr0 M MAarHUTHOTO MOJIeH, MEepuoJ U 4acToTa
Kosie0aHUi B KosieOaTeIbHOM KOHTYpE, 3apsij U CHJla TOKa B IpoLiecce
TFapMOHUYECKUX  JJEKTPOMAarHUTHBIX  KojeOaHuil,  (oKycHoe
paccTosiHue M ONTHYEeCKas CHJIa JIMH3bI; MPU OMUCAHUU MPaBUIBHO
TPaKTOBaTh (UINYECKUN CMBICT HUCIHOJB3YEMBIX BEIUYMUH, HUX
0003HaYeHUs M EIUHMIBL, YKa3blBaTh (OPMYJIBI, CBS3BIBAIOLIHE

JTaHHYI0 (PU3MYECKYIO BETMYUHY C IPYTHMHU BETUUUHAMU




11.5

OnuchIBaTh N3yYEHHbIE KBAHTOBBIE SIBJICHUS U IIPOLIECCHI, UCTIOIb3YS
(bu3nuecKkre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, JIJTMHA
BOJIHBI W 4YacTOTa CBETa, PHEPrusi U UMIYJIbC (DOTOHA, MEPHOL
nojxypacnaza, SHEpPrHusi CBSI3M AaTOMHBIX SJEp; IPU ONHCAHUU
MIPaBWJIBHO TPAKTOBATH (PU3NUCCKUI CMBICIT UCIIONB3YEMBIX BEIHYMH,
X 0003HAYEHUS U EAMHMIIbI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIME
NaHHYI0 (U3UYECKYI0 BEJIUYHHY C JPYyTUMHU

BCJIIMYMHaMU, BBIYUCIIATH 3HAUYCHUC (1)I/I3I/I‘ICCKOI71 BCJIIMYMHBI

11.6

Ananu3upoBaTh (DU3MYECKHE TPOLECCHl M SBJICHUS, HCHOIb3Ys
¢usznyeckue 3aKOHBI M NPUHOUIBL 3akoH Oma, 3aKOHBI
MOCTIeIOBATEIBHOTO M MapaJUIETbHOTO COCJMHEHUSI MPOBOHUKOB,
3akoH Jxoyis — JIeHia, 3aKoH AIeKTPOMAarHUTHON MHITYKIHH, 3aKOH
MPSIMOJIMHEIHOTO PacIpOCTPAHEHHSI CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBl  IPEJIOMJIEHUS CBETa, YypaBHEHHE OWHINTEMHAa  AJs
dotorddekra, 3aKOH COXpaHEHHUS DJHEPTHH, 3aKOH COXpPaHCHUS
UMIYJIbCa, 3aKOH COXPAHECHHUs OSJCKTPUYECKOTO 3apsja, 3aKOH
COXpaHCHHMs  MacCOBOTO  YHMCJa, TIOCTyJarhl  bopa, 3akoH
paZIMOAaKTHBHOTO pacmana; MpH OSTOM pa3inyaTrh CIOBECHYIO
(OpMYIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKEHUE U YCIIOBUS

(rpaHuIbl, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’IS[TI) HarpaBJICHUEC BCKTOpa HWHAYKIUHW MArHuTHOI'O IIOJIA

MPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuiibl JIopeHia

11.8

Ctpoutb ¥ ONKUCHIBaTH M300paKEHUE, CO3/1aBaEMOE  IIJIOCKHM

3€pKaJioM, TOHKOW JIMH30M

11.9

BBINONTHATE SKCIIEPUMEHTHI TI0 UCCIIEIOBAHUIO (PH3UYECKUX SIBICHHUHA
U TPOLIECCOB C MCIOJB30BAaHUEM INPSAMBIX U KOCBEHHBIX M3MEPEHMIA;
pu 3ToM (HopMyITUPOBaTh NMpodsieMy (3a7auy) U TUoTe3y y4eOHOro
IKCIIEPUMEHTa,  COOMpaTh  yCTAaHOBKY U3  IPEATI0KEHHOTO

000py10BaHusl, MPOBOJIUTH OMBIT U POPMYIUPOBATEH BHIBO/IbI

11.10

OCYII_ICCTBJ'H{TB IpsAMBIC W KOCBCHHBIC HN3MCPCHUA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBIGI/IpaTL ONTUMAJILHBIM CIIOCOO HU3MCPCHUA U

HCIIOJIB30BaTh U3BECCTHHIC METOAbI OLICHKH HOFpeHIHOCTeﬁ I/ISMepeHI/II\/’I

11.11

HccnegoBaTh 3aBUCHMOCTH (I)I/I3I/I‘{CCKI/IX BCJIIMYHH C MCITIOJIb30BAHUEM
MPSAMBIX HSMCPCHHﬁ; Ipnu 3STOM KOHCTPYUPOBATHL YCTAHOBKY,
(bHKCHpOBaTB PEC3YyJIbTAThL HOJ'Iy‘-ICHHOfI 3aBUCHUMOCTH (1)I/I3I/I‘-ICCKI/IX
BCJIMYHH B BUJIC Ta6.]'II/III n T‘pa(i)I/IKOB, ACJIaTh BBIBOABI 11O PE3YyJIbTaTaM

HCCIIEN0BaHUs

11.12

CoOmoate TpaBwiIa  0€30MaCHOTO  TpyJa TpUd  MPOBEICHUU

WCCIIEIOBAaHUN B paMKax yd4eOHOro OKCIEpUMEHTa, Yy4eOHO-




HCCHCHOB&TGHLCKOﬁ u HpOeKTHOﬁ JACATCIIbHOCTH C UCIIOJIb30BaAHUEM

U3MEPUTENBHBIX YCTPOICTB U J1aOOPaTOPHOro 00OPYAOBaHHUS

11.13

Pemrate pacuéTHble 3a7auu ¢ SBHO 3aJJaHHON (PU3NYECKON MOJIENbIO,
UCIONb3Yysl (pU3MUecKre 3aKOHbl U MPUHIUIBI, HA OCHOBE aHAIN3a
yCIIOBUSL 33/ladyd  BbIOMpATh (PU3UYECKYI0 MOJIElb, BBIIEIATH
(u3nueckrue BeTUIHHBI U (POPMYIIBI, HECOOXOAUMBIE I €€ PEIICHUS,
MPOBOJIUTH PAcYETbl W OLEHHMBATH PEAIBHOCTh IOJyYEHHOTO

3HaA4YCHUA (1)PI3PI‘I€CKOI>'I BCIIMYHHBI

11.14

Pemats ~ xadecTBeHHbIE  3a/]ayd:  BBICTPAMBAaTh  JIOTUYECKHU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYKJIEHUN C OMOPOIl Ha 3y4YEeHHbBIE

3aKOHBbI, 3aKOHOMCPHOCTHU U (1)I/ISI/II-I€CKI/I€ SBJICHUA

11.15

Hcnonp3oBaTe MpH pemieHHMH YYeOHBIX 3a/7a4  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJOTHH ISl TOWCKA, CTPYKTYPHUPOBaHUS,
MHTEPIPETAIMKA U TIPEICTABICHH YIeOHONH M HAYYHO-TIOMYJISIPHOM
nH(pOpMalNY, OTYyYeHHON U3 pa3IMyHbIX HCTOUHUKOB; KPUTHUECKU

AHAJIIM3UPOBATD ITOJTYYaCMYHO I/IH(i)OpMaI_II/IIO

11.16

OOBSACHATH NPUHLUIBI JIEHCTBUS MallliH, TPUOOPOB M TEXHUUYECKUX
YCTPOKMCTB; pa3iuyarh YCIOBUS MX O€30IacCHOTO HCIIOJIb30BAaHUS B

HOBCEIHEBHOU KU3HU

11.17

[IpuBoANUTE IpHUMEpBI BKJIAJa POCCUNHCKUX M 3apyOeXHbIX Y4EHBIX-
(U3HKOB B pa3BUTHE HAYKHU, B O0BSICHEHHE IIPOLIECCOB OKPYIKAIOIIETO

MHpa, B pa3BUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonb3oBath TeopeTHuecKrue 3HaHUS MO (U3MKE B MOBCEIHEBHOMN
KHU3HM Juid  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMu M TEXHUYECKMMM YCTPOMCTBAMH, MJII COXpaHEHUS
3I0pOBbsl M COOJIFOJICHHS HOPM DKOJIOTMYECKOTO IOBEICHHS B

OKpPY’KaIoILEeH cpesie

11.19

PaboTathb B rpyIine ¢ BHINOJHEHHEM pa3IMYHBIX COLMAILHBIX poJiei,
IUTAHUPOBaTh ~ paboTy  TpYINIbl, PAUOHAIBHO  paclpeleniTh
00s3aHHOCTH W I[IJJAaHUPOBAaTh JESITENbHOCTb B HECTaHJAPTHBIX
CUTyallUsiX, aIeKBaTHO OLEHUBATh BKJAJ[ KaXIOTO U3 yYaCTHUKOB

IPYIIIBI B peIIeHHe paccMaTpUBaeMON MPOOIEeMbI




IMPOBEPAEMBIE 3JIEMEHTbBI COAEP) KAHUSA

11 KUIACC

Kon
pasnena

Konnposepsiemoro
3J1eMeHTa

HpOBepﬂeMbIe IJIEMEHTLI COACPKAaHUSA

4

SJIEKTPOJJMHAMUKA

4.3

MATHUTHOE ITIOJIE. DJIEKTPOMAI'HUTHAA MHAY KA

43.1

ITocTtosiHHEIE MarHUTEL. B3anMonencTeue

IIOCTOAHHBIX MarHuTOB

4.3.2

MaruutHoe mosie. BekTop MarHuTHOM
uHaykuu.  [lpuHoun — cyneprno3uiuu.
Jluann MarHuTHOM WHIyKiuu. Kapruna
JUHUA  MArHUTHOM  MHAYKIUH  TOJS

IIOCTOAHHBIX MaroHuToOB

433

MarHuTHOE 10Jie TPOBOJHUKA C TOKOM.
KaptuHa uHMIA TI0JI ITUHHOTO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOT'O KOJIBIIEBOTO
MPOBOJIHUKA, KATYIIKH C TOKOM. OmbIT
Opcrena. BzaumoelicTBie MpOBOIHUKOB

C TOKOM

434

Cuna Amrmiepa, € MOJyJIb U HalpaBliCHUE

4.3.5

Cuna  JlopeHma, €€ Mooynp U
HampaslieHue. JIBW)KEHHE 3apsHKeHHOU
YaCTHLIBI B OJHOPOJHOM MarHUTHOM IIOJIE.

PaGota cuibl Jlopenna

4.3.6

SIBIIEeHME 3JIEKTPOMArHUTHOM MHIYKIUH

4.3.7

IToTok BCKTOpPa MarHuTHOM WHAYKIUA

4.3.8

OJ1C WHTYKITAH. 3axoH

BHeKTPOMaFHHTHOﬁ WHAYKIOHUU qDapaz[eﬂ

439

BuxpeBoe anekrpuyeckoe mnone. I/C
WHAYKIIUA B TPOBOJHUKE, JBMKYIIEMCS
MOCTYHATeIbHO B OJTHOPOJTHOM

MAardsuTHOM IIOJIE

4.3.10

[IpaBuno Jlenna

4311

NHIyKTUBHOCTD. SIBneHue

camounaykuuu. JJ1C camonHIyKIuu




9Hepr1/1;[ MAarHuTHOIrO IIOJIsI KaTyIIKHU C

4.3.12
TOKOM
4.3.13 DNIEKTPOMAarHUTHOE MOJIe
TexHu4eckue yCTpPOWCTBA: IOCTOSIHHBIC
MarHurThl, AJIEKTPOMArHHUTHI,
4.3.14 AJIEKTPOJBUTaTEIb, YCKOPUTEIH
JJIEMEHTapHbIX YaCTUl, WHIYKIMOHHAs
reYpb
[IpakTnueckue paboTHI. Nzyuenue
MarHUTHOTO TMOJISI KaTyHIKd C TOKOM.
4315 HccnenoBanue JeMCTBUS  MOCTOSIHHOTO

MarsuTa Ha paMKy C TOKOM.
I/ICCHeﬂOBaHI/IC SABJICHHUA

3JIEKTPOMArHUTHON UHAYKIIMU

KOJIEBAHUMA 1 BOJIHbI

5.1

MEXAHWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEGAHW A

.11

Konebarenpnast cucrema. CBoOOIHBIE
KoJieOaHus. ['apMoHUYECKHEe KoyeOaHusl.
[lepuon, wacrora, ammuutyna u ¢aza

KoJIEOaHui

512

[IpyxvHHBIM MasTHUK. MaTeMaTU4eCKUIA

MasiTHUK

513

YpaBHEHHE TapMOHMYECKUX KOJIeOaHUH.
Kunemarnueckoe A JUHAMHUYECKOE

OIMCaHME KOJIeOATEILHOTO JBHXXCHUSA

5.14

IIpespaienue SHEPruu pu
rapMoOHMYecKux  Konebanusix.  Cs3b
aMILIUTY bl KosieOaHui UCXOJHOU
BEJIMYUHBI C aMIUTUTYJJaMU KoJieOaHMi e€

CKOPOCTH U YCKOPEHHUS

5.15

Konebatenbubiii  koHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHbIE KoJieOaHus B
W/ICaTIbBHOM  KOJIeOaTeTbHOM  KOHTYpE.
AHanoruss MeXIy MEXaHWYeCKUMH U
3NIEKTPOMArHUTHBIMU KOJICOaHMSIMU.

®opmyia Tomcona




5.1.6

3aKOH COXpaHEHUS SHEPTUH B UIEATHLHOM

KoJ1e0aTeIbHOM KOHTYpE

5.1.7

BreinyxneHHbIe MEXaHU4YECKIE
KoJIeOaHMUSL. Pe3onanc. Pe3onancuas
KpHUBasl. Brinyx1eHHBIC

SJICKTPOMArHuTHBLIC KoJicOaHusI.

5.18

[lepemennbiii  ToK. CHHyCOMAQIbHBIN

IIEPEMEHHBIN TOK.

5.1.9

MorHoCTH [IEPEMEHHOI0 TOKa.
AMITUTYIHOE U JICUCTBYIOIIEE 3HAUCHUE

CHJIBI TOKA WU HAIIPSIPKCHUSA

5.1.10

Tpanchopmarop. IIpownsBoacTso,
nepeaaya u noTpedIeHue IEKTPUYECKOM
SHEPIUU. OKOJIOTUYECKHE PUCKH TIpU
IIPOM3BOJICTBE 3JIEKTPUUYECKON SHEPrHM.
Kynbrypa UCIOJIb30BAHUS

QJICKTPOSHEPIHUHA B HOBCGI[HCBHOﬁ KHU3HU

5.1.11

TexHuyeckue ycTpoiicTBa: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU

QJICKTpoIiCpeaald

5.1.12

IIpaktnyeckue pabotel. MccnenoBanue
3aBHCUMOCTH TeproJia MajbIX KoneOaHui
rpy3a Ha HUTU OT JUIMHBI HUTU U MAacChl
rpy3a. MccnenoBanue nepeMeHHOTro TOKa
B LEnH u3 II0CJIEI0BATENBHO
COCIMHEHHBIX KOHJIEHCATOpa, KaTyIIKu U

pesucTopa

5.2

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

MexaHndeckue BOJTHBI, YCIIOBUS
5 pacnpoctpanenusi. Ilepumoa. CkopocTb
>21 paclpoCTpaHeHHMss W JUIMHA  BOJIHBL
[Toriepeuynsle U MPOOIBHBIE BOJIHBI
WnTepdepenims " nuQpakums
522 MEXaHUYECKUX BOJH
c03 3Byk. CkopocTh 3ByKa. [ poMKOCTh 3BYyKa.

BricoTa Tona. TemOp 3Byka




5.24

OJIEKTPOMAarHuTHBIE  BOJHBI. Y CJIOBHS
I/I3J'Iy‘-IeHI/ISI E)JIeKTpOMaFHI/ITHBIX BOJIH.
B3anmnuast opuenTanus BektopoB E, Bu v

B JJICKTPOMArHUTHOM BOJIHE B BAKyyMe

5.2.5

CBoiicTBa  DJICKTPOMArHUTHBIX  BOJIH:
OTpakeHHe, TPEeIOMIICHHUE, TIOJIApU3aLus,
nudpakius, uaTepdepenus. CKopocTh

SJICKTPOMAarduTHBIX BOJIH

5.2.6

[Ikama 3JIEKTPOMarHUTHBIX BOJIH.
[IpuMeHeHue >IEKTPOMArHUTHBIX BOJH B

TEXHUKE U ObITY

5.2.7

[TpuHIMOBI PaUOCBA3M M TEIECBUICHUS.
Pannonokanus. DJEeKTPOMarHuTHOE

3arps3HEHUE OKPYIKAKOLIEH CPEJIbI

5.2.8

TexHuueckue yCTpONCTBA: MY3bIKAJIbHbIE
HHCTPYMEHTHI, YIbTPa3ByKOBast
JIMarHOCTHKAa B TEXHUKE M MEJULUHE,
pamap, pagHONPUEMHUK,  TEJIEBHU30D,

aHTeHHa, Tenedon, CBY-neusb

5.3

OIITUKA

5.3.1

[TpssmonuHenHoe pacnpocTpaHeHue

CBETa B OHOpOAHOM cpene. JIyu cBera

5.3.2

OtpakeHue CBeTa. 3aKOHBI OTPAKCHUS
ceera. [ToctpoeHne n300paXKeH i B TTIOCKOM

3epKae

5.3.3

HpeJ'IOMJIeHI/Ie cBeTa. 3aKOHbI MMPCIIOMJICHUSA
CBCTa. AOCONIOTHBII I10Ka3aTciib

MIPEIOMIICHUS

5.34

ITonuoe BHYTpEHHEE OTPaKEHHE.
IIpenenbHbIN YroJl MOJHOTO BHYTPEHHETO

OTPAKECHHUS

535

Hucnepcus  cBera. CHOXHBIA  COCTaB

oenoro ceera. L{BeT

5.3.6

Cobuparomye 1 paccerBArONINE JTHH3BL
Tonkast muH3a. @OKYCHOE PACCTOSTHUE U

OIITHYCCKas cuiia TOHKOM JIMH3BbI.




[Toctpoenue H300paKEHUI B
COOMpArOIINX W PAaCCEUBAIONIUX JIMH3AX.
@opMyia TOHKOW JIMH3BL. YBEINYECHUE,

aBacMoe JIUH30U

5.3.7

[Tpenensr MPUMEHUMOCTH

r€OMETPUYECKON ONITUKHU

5.3.8

Wnrepdepennmst  cBera. KorepeHtHbie
HUCTOYHHKH. VYcnoBus  HaOnmoaeHus
MaKCUMYMOB " MUHUMYMOB B
UHTEPPEPEHIIMOHHONH KapTUHE OT JBYX

CI/IH(l)aSHBIX KOTCPCHTHBIX UCTOYHHNKOB

5.3.9

Hudpakmus  cBera.  JludpaknuonHas
pemérka. Y cioBue HaOMI0ICHUS TTIaBHBIX
MaKCHUMYMOB pu HaJICHUN
MOHOXPOMAaTHYECKOTO cBeTa Ha

TUGPaKIIUOHHYIO PEIIETKY

5.3.10

HOJ'ISIpI/I?»aI_II/IH CBCTa

5311

TexHudyeckne yCTPOWCTBA: OYKH, JIyIia,
¢doroanmnapar, NPOEKIMOHHBIN amnmapar,
MHUKpPOCKOI,  TEJNECKON,  BOJIOKOHHAs
ONTHKA,  JAU(PAKUMOHHAs  peléTka,

TIOJIIPOU/T

5.3.12

[Ipaktuyeckne  pabGotel.  M3mepenue
noKasaresns npenomiienus. Mceecnenosanne
CBOMCTB  HM300pakeHMH B  JIMH3aX.

Ha6J’IIOI[eHI/Ie JUCIICPCHUHU CBCTA

BJIEMEHTBI CIIELIMAJIBHOM TEOPUM OTHOCHUTEJILHOCTU

6.1

I'paHnIBI TPUMEHUMOCTH KJIACCUYECKOU
MEXAHMKHU. IToctynarst TEOpUU
OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTh
MOJYJIsI CKOPOCTHM CBETa B BaKyyMe,

MIPUHIUIT OTHOCUTEIBbHOCTH DWHIITENHA

6.2

OTHOCUTENBHOCTh OJHOBPEMCHHOCTH.
3aMeI[J'ICHI/IC BPpEMCHU W COKpaIllCHUC

JUIAHBI

6.3

DHeprus ¥ UMITYJIHC CBOOOTHOM YaCTHUITHI




6.4

CBs3b MacChl C SHEPrUEH U UMITYJIHCOM
CBOOOMHOW YacTUIBl. OHEPrusi MOKOs

cBOOOIHOM YaCTULIBI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHTBI KBAHTOBOU OITUKH

711

®ortonbl. @Popmyna Ilmanka  cBs3M
SHEpruu (POTOHA C ero YacTOTON. JHeprus

U UMITYJIbC (pOTOHA

712

OrtkpbITHE " HCCIIe/IOBaHNE
¢doroapdexra. Ombrrer A.I'. Croneroa.

3akoHsI poTodhhexTa

7.13

YpaBHeHue OHHIIITETHA VTS

doroadpderra.  «Kpacmas  rpaHuUIA»

doroaddekra

714

Hasnenue ceera. Onbitel I1.H. JleGeneBa

7.15

XMUMHYECKOE IENCTBUE CBETA

7.16

TexHuuecKkue ycTpoicTBa: GPOTOIIEMEHT,
dboToaTuuk, COJTHEYHAs Oarapes,

CBETOAMNO

7.2

CTPOEHUME ATOMA

721

Monens atoma Tomcona. OTBITE
Pesepdopa mo uccneq0BaHUIO CTPOSHHUS

aToMma. HnaHeTapHaﬂ MOACIb aTOMa

7.2.2

Ilocrynater  bopa. Hsnyuenne  u
HorjouieHue  (GOTOHOB IpU  IMEpexone
aToMa C OJHOTO YpOBHS DHEPrUM Ha
apyroili.  Bumel  cnektpoB.  Cnektp

YPOBHEM SHEPTUH aTOMa BOJIOPOA

7.2.3

BomnHoBEIE cBolicTBa 4acTull. BOJHEI e
bpoiis. KopmyckynsipHo-BOJIHOBOM
nyanusMm. Judpakuus >IeKTpOHOB Ha

KpHUCTasax

724

CnonTaHHoe U BBIHY>KACHHOC U3JIYUCHUC.

YcTpoiicTBO U IPUHIKIT paboTHI Jlazepa




71.2.5

TexHUUYeCcKre yCTpOHUCTBA: CIEKTPAIbHbBIN
aHanu3 (CIEKTPOCKOMN), J1a3ep, KBAHTOBBIN

KOMIIbIOTEP

7.2.6

[Tpaktiueckne pabotel. Habmronenue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A/1PO

7.3.1

Metoapl HaOMIOJAEHUS W PETUCTPALNH

SJICMCHTAPHBIX YaCTHUI]

7.3.2

OTKpBITHE  PAAMOAKTUBHOCTH.  OIBITHI
Pesepdopna mo ompeneneHuro cocraBa
pamnoakTUBHOTO wm3iydeHus. CBOHCTBA
anbha-, Oera-, raMMa-u3Iy4eHHsL.
BrusiHue paauoakTHBHOCTH Ha IKHBBIC

OpraHu3MbI

7.3.3

OTkppiTHE  NPOTOHA U HEUTpOHA.
Hyxnonnas monens snpa ['eitzenOepra —
WBanenko. 3apsa sapa. MaccoBoe 4uciio

anpa. M3oromsl

734

Anbpa-pacma. DNEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa.  ['amma-
u3dydyeHue.  3aKOH  paJMOAaKTUBHOTO

pacraga

7.3.5

OHeprusi CBSI3UM  HYKJIIOHOB B sJIpe.

SAnepuble cuinbl. Jledhekt maccsl sapa

7.3.6

ﬂz{epHHe pCaKknunu. ILCJ'ICHI/IC n CHHTC3

saep

7.3.7

Snepubnii  peaktop.  TepmosnepHsii
cunre3. [IpoGieMbl ¥  MEPCHEKTUBBI
SAJIEPHOM  DHEPreTUKU. OKOJIOTMYECKHE

ACIICKThI HﬂepHOﬁ OHCPICTUKHU

7.3.8

OnemeHTapHple  4actuipl.  OTKpbITHE
[IO3UTPOHA. @yH1TaMEHTAJIbHBIE

B3anNMOJEUCTBUS

7.3.9

TexHuueckue  yCTpoWCTBa:  JTO3UMETP,
Kamepa BuibcoHa, SAEpHBIM peakTop,

aroMHast Oom0a




7.3.10

[Tpaktuueckue pabotel. HccnemoBanue

TPEKOB YaCTHULL (mo TOTOBBIM

dotorpadusm)

OJIEMEHTBI ACTPOOU3NKHA

8.1

Bun 3Bé3gnoro neba. Co3Besnmusi, spKue

3Bé3I[BI, IUIaHETHhI, UX BUAUMOC JIBHIKCHHUC

8.2

Conueynass cucreMa. llimaHeTbl 3eMHOU
rpynnsl.  [lna"ersl-ruranTel M HX
CIYTHHUKHU, KapJIMKOBBIC TUIaHEThI. Masbie

Testa COTHEYHON CHCTEMBI

8.3

Comune, d¢orochepa u  armocdepa.

CorHeuHast akTUBHOCTD

8.4

Ucrounuk sneprun CosHia U 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTb, pajinyc, TEMIIEparypa,
ux B3aUMOCBSI3b. Jluarpamma
«CTIEKTPAIbHBI KIacC — CBETUMOCTBY.
3BE3/1bl IVIABHOM  IOCIIEI0BATEIbHOCTH.
3aBUCHUMOCTh «Macca — CBETUMOCTb) ISt

3BE&3]] TTIaBHOM MOCIIEIOBATEILHOCTH

8.6

###Par###BuyTpennee cTpoeHue 3BE3.
COBpCMCHHBIe npeaCTaBICHUA (0]
MPOUCXOXAeHUU U dBomonnu ConHIa u

3B€3/1. DTaIlbl )KU3HHU 3BE3]

8.7

Mneunsnii Ilyte — Hama ['anakTuka.
CnupanbHasgs  CTpykTypa [ amakTukwy,
pacmipenesieHMe 3BE3N, Ta3a W TBUIN.
[lonoxxenne wu nBwxkenue ConHioa B
lamaktuke. Ilmockass wu  cdepuyeckas

HOJICUCTEMBI | aJTakTHKU

8.8

Tunel ranakTuk. Pamguoramaktuku U

KBazapbl. YEpHBIE ABIPHI B SAPAX FAIAKTHK

8.9

Bcenennas. Pacmmpenue  BceneHHoi.
3akon XabOOmna. PaszOeranue rajlakTHK.

Boszpact u paguyc BceneHHoM, Teopus




bosbmioro B3pbiBa. Moaenb «ropsiaeit

Bcenennoiy. PennkroBoe n3iryuyeHue

8.10

MacmrabHass  cTpyktypa  BceneHHoi.
Meraranaktuka. Hepeménasie mpooieMbl

aCTPOHOMHHU




YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLUHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

METOAUYECKHUE MATEPHUAJIBI IJISA YUUTEJIA

INUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET



