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MNOACHUTEJBHASA 3AIINCKA

[TporpamMma 1o ¢u3uke 0a30BOro YpOBHSI Ha YpPOBHE CPEAHETO OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€ToM (QenepanbHONl paboyeil MporpaMMbl BOCIHUTAHUS U
KOHIENIMM TpenofaBaHus yueOHoro npeamera «®Pusuka» B 00pa3oBaTeNIbHBIX
Opra”u3anusax Poccniickon denepanum, peATU3YIOIINX OCHOBHBIE
o0Opa3oBaTeIbHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBiIeHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI MUpa oOydaromuxcs 11 kinacca npu o0ydeHuH ux
¢uszuke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JESATEIBHOCTHOIO IMOAXO0JA.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM OI'OC COO K maHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUUTBHIBAET HEOOXOAUMOCTh peaIU3alUU MEXKIPEAMETHBIX CBA3€H (U3MKH C
€CTECTBEHHO-HAYYHBIMU yUYE€OHBIMU IIpeMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
1eIM U3y4eHus: GU3UKHU Ha YPOBHE CPEAHEro 00IIero oopa3oBaHus, MIaHUPyEMbIe
pe3ynbTaTbl OCBOEHUsI Kypca (DHU3UKHU: JIMYHOCTHBIE, METalpEAMETHbBIE,
npeaMeTHble (Ha 6a30BOM YpPOBHE).

[Tporpamma 1o pusmke BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOEHUS Kypca (GU3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cozepkaHue yueOHoro npeamera « @u3nkay 1o rogaM o0y4eHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAX NPHUPOABI, BBICTyIas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. [IKoabHBIN Kype GUBHKH — CHCTEMOOOpa3yomui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKre 3aKOHbI
JeKaT B OCHOBE TIPOIIECCOB U SIBJICHWM, M3y4aeMbIX XUMHUEH, OHOJIOTHEMH,
dbu3myeckoir reorpadueir W actpoHomueid. Mcmonb3oBaHHE MW AKTHBHOE
npUMeHeHne (U3NYECKUX 3HAHWM  ONpeneNseT Xapakrep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTUM B cpepe IHEPreTUKHU, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
MOJIYYeHHUs] HOBBIX MATEPHAJIOB C 3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3yueHue
(U3MKK BHOCUT OCHOBHOM BKJIaJ B (POPMHPOBAHUE ECTECTBEHHO-HAYYHOU KapTHUHbI
Mupa oOydarommxcs, B (OpMHpOBaHHME YMEHUN MNPUMEHSTb HAYYHBIH METOJ
MO3HAHUS NP BBIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHHIM.

B ocHOBY Kypca (hu3uKu Ui ypOBHSI CpEHETO 00LIEro 00pa30BaHus M0JI0KEH
PS UAEH, KOTOPBIE MOKHO PacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTHUYECKH
3aBEpIIEHHBIM, OH COACPKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOIIPOCHI KJJACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn ecenepanuzayuu. B COOTBETCTBMUM C HeW MaTepuanl Kypca (QU3HKU
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeanosiaraeT HCIOIb30BaHUE
IYMaHUTapHOTO MNOTEHIMala (U3NYECKON HAayKH, OCMBICICHUE CBSI3U Pa3BUTHUS
(GU3KKH ¢ pa3BUTHEM OOILECTBA, a TAKXKE C MUPOBO33PEHUECKHUMH, HPABCTBEHHBIMU
Y HKOJIOTHYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kype Gu3nku npeanoaraet 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOTMUYECKMX NPWIOKEHUN H3yYEHHBIX
TEOPUN U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM MpoOJIemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKHU U TEXHOJOIMH, a TakXke OOCYXIEHUs
po6JieM pallMOHAIBHOTO MPUPOONOIb30BAHMS U HKOJIOTHUYECKOM 0€3011acHOCTH.

CrepkHEBBIMHU 3JIEMEHTaMH Kypca (PU3MKKM Ha ypOBHE CpPEIHEro OOLIEero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PUZUYECKON TEOPUHU, POJIU (PYHIaMEHTAIBHBIX 3aKOHOB U
IIPUHIMIIOB B COBPEMEHHBIX IIPEICTABICHUSIX O IPUPOJIE, FPAHULAX TPUMEHUMOCTH
TEOPHM, JUIsl ONIMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CucTeMHO-esITeIbHOCTHBIN MOJAX0A B Kypce (PU3MKU peau3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH 00YYaroluXCsl.
Jl1st 6a30BOr0 ypOBHA Kypca (PU3UKH — 3TO UCIOJIb30BAaHUE CUCTEMbI (PPOHTATIBLHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpaMmme
no (usuke 0O0bETWHEHBI B OOMIMN CIUCOK YYECHUUYECKUX MPAKTHUYECKUX PaboT.
Boigenenre B yKa3aHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISL U OLICHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW IUJIAHMPOBAHUS M OCHalleHus KabuHeta ¢usuku. [lpu
3TOM OO0ECleunBaeTcsl OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU TMPOBOJUTH
KOCBEHHBIE HM3MEPEHHUs, MCCICIOBAHUS 3aBUCUMOCTEH (PU3NUYECKUX BEJIUYUH U
MIOCTaHOBKY OIBITOB IO MPOBEPKE MPEIJI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHNE yAEISIETCS PEIIEHUIO PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 17151 pacUETHBIX 33124 IPUOPUTETOM SIBISIOTCA 337a4M C SIBHO 33/IaHHOMN
¢uznyecKkoil MOAENbI0, TO3BOJIAIOIIME TMPUMEHATh HU3YUYEHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaK U HWHTErpUpYys 3HAHUS W3
pa3HbBIX pa3nenoB. [ KaueCTBEHHBIX 3a1a4 IIPUOPUTETOM SIBIISIFOTCS 3a/laHUS HA
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM M IPOLIECCOB B OKPYXKAIOLIEH



XKU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusmu @PI'OC COO k MmaTepuanbHO-TEXHUYECKOMY
oOecrieueHnto y4yeOHoro mporuecca 0a30BbId YpOBEHb Kypca (M3HKKM Ha YpPOBHE
cpenHero oOmero oOpa3oBaHUs JOJKEH H3y4daTbCAd B YCIOBHUSX IMPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSIX HMHTEIPUPOBAHHOTO KaOMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO 1MKiIa. B kabuHeTe GU3MKH AOHKHO OBITH HEOOXOAUMOE
nabopaTopHoe 0O0OpyAOBaHUE IS BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMeE I10
buU3HMKe YUSHUYECKHUX MTPAKTUYECKUX PaOOT U IEMOHCTPAIMOHHOE 000PYI0OBaHUE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHUpPYETCS B COOTBETCTBHM C
OPUHIAIIOM MHUHUMAIbHOM JIOCTAaTOYHOCTH M  OOECHeurMBaeT IMOCTAHOBKY
NEPEYUCIICHHBIX B TporpamMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCJICIOBAHMUSI  M3Y4YaeMbIX  SIBIEHUW H  MPOIIECCOB, JMIUPUUECKUX U
(byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00O0OpyIOBaHHE [JIi YUYEHUYECKUX NPAKTUUECKUX padoT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OECIedrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTmueckue KOMIUIEKTHI
7a00paTopHOTO O00OPYIOBAaHUS JOJKHBI OBITh TOCTPOSHBI HAa KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ HU(PPOBBIX JaOOPATOPHUH.

OCHOBHBIMHU LEJIIMHU U3y4Y€HUsI PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmupoBanume wuHTEpeca W CTpeMJICHUS OOYYAIONIMXCS K HAyYHOMY
U3YUYCHUIO TPUPOJIbI, PAa3BUTUE HMX MHTEIUICKTYyaJIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUSI U (HOPMUPOBAHNE
MCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHUSI KaK pe3yIbTaTa U3yu4eHHUs OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e (dopMmupoBaHWE YMEHHUU OOBICHIATH SBICHUS C HCIOJH30BAHHEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0KA3aTEIbCTB;

o (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTrxeHne 3TUX Lenei o0ecreynBaeTCsl pelIeHHeM CIEIyIOMMX 3a7ad B

nporiecce u3yueHus Kypca GU3uKu Ha YPOBHE CPETHETO O0IIero o0pa3oBaHusI:

e MpHUOOpPETEHHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAass MEXaHHKY, MOJICKYJSIPHYIO (DU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPHU3UKY;

e (opmupoBaHMe yMEHUN TPUMEHATH TEOPETUUYCCKUE 3HAHWUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUU B MOPUPOAEC U IS NPUHATHUSA
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peHICHUS pa3MUYHbIX 3aJa4 C SBHO 3a/laHHOM
dusznyeckoil Monenbplo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e IOHMMAaHHE (U3NYECKUX OCHOB M IPHUHILIMUIIOB JEHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmanuu,
OIpEIENICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCIIOBHI JJISl Pa3BUTHsI YMEHHI NMPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro

oOpazoBanus otBoAuTCs B 11 kimacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemeiii B mporpamMme Mo (U3MKE IepeueHb JIabopaTOpHBIX U

NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JEIaeT BbIOOP
poBeNEeHUsT J1a0OpaTOpHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHIYAIbHBIX
0COOEHHOCTEN 00yYarOIUXCS.



COJEPXKXAHUE OBYUYEHUA
11 KIIACC

Pasnen 4. dinekTpoguHaMuka

Tema 3. Maznummnoe nojie. I1eKMpPOMAZHUMHAA UHOYKYUA

ITocTostHHBIE MarHUTHI. B3anMoeiiCTBIE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. BekTop MarHuTHOM MHAYKIMU. [I[prHINII Cynepno3uiul MarHUTHBIX TOJIEH.
Jluvann marHuTHOM WMHAYKOMM. KapTuHa JNMHUM MAarHUTHOM HWHIAYKUHWM I10JIS
ITOCTOSTHHBIX MAarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTMHa JnHMHHMA WHAYKIUU
MAarHuTHOIO TIOJIA JUIMHHOIO IIPSAMOIO MPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre npoBOJHUKOB €
TOKOM.

Cuna AMnepa, €€ MOJIyJIb ¥ HAIIPaBIICHUE.

Cuna Jlopenua, e€ Monynb U HanpaBJIeHKE. /[BHyKeHNE 3apsHKEHHOM YaCTHLIBI
B OJIHOPOJIHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTpOMAarHUTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHUTHOM
WHIYKIUU. OJIEKTPOJABMXKYINAs CUJla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe »leKTpUYECKOe ToJie. ODNEKTPOABIKYIIAs Cuia WHIYKIUU B
IIPOBOJHUKE, IBHKYILEMCS IIOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBIEHME CaMOMHAYKLIHMH. OJEKTPOABIKYIIAs CHJIA
CaMOWHIYKLIMH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE TNPUMEHEHHE: IOCTOSHHBIE
MAarHuThl, BJEKTPOMArHWUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOI'O ITyYKa MarHUTHBIM ITOJIEM.

JIMHUY MHAYKIIMY MarHUTHOT'O TOJIS.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JlenctBue cuibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3IeKTpOMarHuTHOM UHAYKIWH.

IIpaBuiio Jlenna.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBreHne cCaMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

M3ydeHre MarHuTHOT'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne NeMCTBUSI MOCTOSIHHOTO MarHUTa Ha PaMKy € TOKOM.

HccenenoBanue sBIECHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpOMAZHUNMHbIE KONEOAHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXaHUYECKHE  KOJIcOaHMU.
["apmonunyeckue konebanus. [lepmon, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXKVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AIEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxarouux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIEC KOJICOAHMUS.

[lepemennbiii  TOK. CUHYyCOMAAIBbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKAa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOoTpedICHUE FNEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE 3IeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHndeckue yCTpOMCTBA M NPAKTUYECKOE IMPUMEHEHHE: SIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKa, TUHUHU dJIEKTporepeay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTenbHON CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Habmonenue 3aTyxarommx KoieoaHmii.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HaOmronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUsI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onaHc mnpu MOCIENOBATENIBHOM COEAUMHEHUWHU PpE3UCTOpa, KATYLIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens TMHUYN IEKTPONEPENAYH.



Yuenuueckuii sxcnepumenm, nrabopamopnule pabomuwl

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MalbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanne nepeMEHHOTO TOKA B LIEMH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOH/JIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 60JIHbL

MexaHnudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W NOpPOJOJIBHBIE BOJHBI.
WNuTtepdepenius u uppaxius MEeXaHUIECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3JIyYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHHUE, MPEJIOMIICHUE, Moysgpu3anus, Judpakuus,
uHTepdepenus. CKOpoCcTb 3JEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3I€KTPOMAarHUTHBIX BOJH. [IprMeHEHME 3JIEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHIMIBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE INPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJbTPa3ByKOBasl IAWArHOCTUKA B TEXHUKE M MEAULMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJoOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mtonenue unrepdepenunu u auppakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAaHC.

Habmonienue cBA3M T'POMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KoJieOaHUM.

HccnenoBanue CBOMCTB 3JIEKTPOMATrHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIIEHHUE,
noJisipu3aiys, 1upakius, tHTepepeHLus.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaje.

[Tpenomnienue cBeTa. 3aKOHBI IpeTOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yrom IOJHOTO
BHYTPEHHETO OTPaKECHHS.



Hucnepcus ceeta. CrioxxHbIi cocTaB Oenoro cBera. LIBer.

Cobuparoriue u paccenBarolue JMH3bL. ToHkas nuH3a. DokycHoe paccTosHue
¥ ONTHYECKas CHjIa TOHKOW JUH3HL. [locTpoeHune n3o00paxeHui B cOOMpAOMNUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BETMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKHU.

BonnoBass omtmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBuss HaAOMIOMEHWS MAaKCUMyMOB W MHUHHMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIoBUE HaOIIOICHUS
[NIABHBIX ~MAaKCUMyMOB TIpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzamus ceera.

TexHuueckue yCTpPOMCTBA M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOTMHENHOE pPaACIpPOCTPAHEHUE, OTPAKECHHE M IPEIOMIIEHUE CBETA.
OnTuyeckue mpuoOpPHI.

[TomHOE BHYyTpeHHEE OTpaxkeHrue. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Habmronenune natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ MOMOIIBIO MPU3MBI.

[Tony4yenue cexkTpa ¢ mOMOIIbI0 JUGPAKIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazareis NpesioMJIEHNs CTEKIA.

HccnenoBanue CBONCTB M300paKEHUH B JIMH3aX.

HaOmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeNIHAJIBLHONW TEOPUHM OTHOCUTEILHOCTH
I'panuLIbI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crienuanbHON
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOXYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIIUIN OTHOCUTEIBLHOCTU DUHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU M COKpAIlCHHUE
JIUTAHBI.
DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PENSTUBUCTCKONW YACTHULIBI. DHEPIUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmymna [lnanka cBsi3u sHEPrUM POTOHA C €TO YACTOTON. DHEPTUs
U UMIyJbC (poTOHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI

dotorpdekra. YpaBuenue DiHmTeitHa s dhoTodadpdexra. «KpacHas rpaHunar»
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHuueckue YyCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTomaTUMK, COJTHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u moriomnieHue
(GbOTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHSI SHEPIHMHM Ha Jpyroil. Buiel
criekTpoB. CIeKTp YPOBHEM HEPTUU aTOMa BOJIOPO/IA.

BosHoBkIE cBoOlicTBa yactull. Bosnbl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JyaIu3M.

CHOHTaHHOE U BBIHYX/ICHHOE U3ITy4YECHHE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGntonenue iMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii sakcnepumenm, nabopamopuvie pabomul

HaOnronenue TMHENYaTOro CeKTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTPOCHMs sapa. OTKphITHE
paaunoaktuBHOCTH. OnbIThl Pe3epdopaa 1o onpeaeneHnto cocraBa paJuoakTUBHOTO



m3nydenns.  CpoiictBa  ambda-, Oera-, ramMMma-usiIydeHus. BiusHue
PaZMOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OtkpeiTHE TpoTOHA M HeWTpoHa. HykimonHas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anba-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOTO paclaja.

OHeprus CBA3M HYKJIOHOB B siipe. SAaepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTeE3 sAaep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHOU SHEPTETUKHU. JKOJOTUYECKHUE ACIIEKTHI IEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOIOIEHUS U PETUCTPALUU 3IEMEHTAPHBIX YACTHIL.

®dynaameHTanbHble B3auMoecTBUs. EAMHCTBO (GU3HUYECKOM KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aTOMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

HccnenoBanre TpeKoOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JjieMeHTBHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMHH.

Bupa 3BénHoro HebGa. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHI@ W 3BE3.
3BE3ABI, UX OCHOBHBIC XAapAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOW IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEIBLHOCTH. BHYTpEHHEE CTpOCHHUE
3B€311. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel raaktuk. Paguoranaktuku u kBaszapsl. YEpHBIE ABIPHI B AApax
raJaKkTHK.

Bcenennas. Paciimpenue Beenennoii. 3akon Xa066:ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoE n3nydeHue.

MacirabHas ctpykrypa Beenennoit. MertaranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus



HaOnronenusi HeBOOPYKEHHBIM TJIa30M C KCMOJIb30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN U ONPENeNICHUs TTOJI0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usl CeBEpHOro MOIyIIapus U IPKUE 3BE3/bI.

HaoGmronenus B Teneckon JlyHsl, mutaneT, Miieanoro Ilytu.

O6o01maomee MOBTOPEHUE

Ponp ¢usuku uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH Y€TIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HaYyYHOUW KapTHUHE MHpA, poJib (U3UUECKOW TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NUECKON KapTUHE MHUPA, MECTO (PU3UUYECKON
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHA B 11 kiacce oCcyliecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (DakT, rumnores3a, (uznyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOICHUE, SKCIIEPUMEHT, MOJISITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pemIEHHWE CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTrOJIbHHUKOB,
oTpejiesIeHHE TUIOMIAIN TIIOCKUX PUTYp U 00BhEMA Tell.

buonoeusa: snextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBl.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJI, KPUCTALIUYECKAS! CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHUS KPUCTALTUNICCKON PEETKH, CIEKTPATIbHBIN aHAJN3.

l'eocpagua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJ€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3eMIICTPSICCHUIA.

Texnonoeus: NWHUM DIEKTPONEpPEAAY, TEHEPATOP IEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAA I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOSKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHEUHas barapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEIHEI'O OBIIIEI'O OBPA3OBAHU A

OcBoenne yueOHOro mnpenmera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIECUUTHh JTOCTHIKEHHUE CIICTYIOIIUX
JMYHOCTHBIX, METAPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro mpeamera «Du3nukay J0IHKHbBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaroluxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3WTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IIEHHOCTSIM POCCUMCKOro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOIO
OMbITA U OMbITA AEATEIbHOCTA B MPOILIECCE pealn3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATENBHOUN ESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3UIIUUA O0OYYAIOIIEroCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEUETOBEUECKMX T'YMAaHUCTUYECKHX |
JEMOKPATHYECKUX LIEHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO ACSTEIBbHOCTh B MHTEpPECax TI'PakIaHCKOIO
oOILIEeCTBa, y4aCTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE B3aUMOJICHICTBOBATH C COLIMATIbHBIMU UHCTUTYTAaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPUMOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOM IPaXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IEHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YUEHBIX B 001aCTU GUUKHU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3cTeTHYECKOro BOCIIUTAHHUSA

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPUYECTBA,
npucyero pu3n4eckon Hayke;

S) TpyA0BOro BOCIIUTAHUS:



UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBINA BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCcTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh IKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TI00aJIbHOTO
XapakTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE AEHCTBUI B OKPYKAIOILIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJI0BEUYECTBA;

pacHIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBJIC€HHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEeIbHOCTH, TOTOBHOCTH B IIpOILIECCE
U3y4YeHUs! (PU3HKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATENbHOCTD
WHJVMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornyeckue aeiicTBU:
CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEATeIIbHOCTH, 3a]aBaTh MHapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
(bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAllM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
1EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pa0OTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIUICHUE MTPU PEIICHUN KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA:
BJIAJETh HAy4YHOW TEPMUHOJIOTUEH, KIIIOUEBBIMH TOHATHUSMU M METOJAMH
buznueckoil HayKu;



BJIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIIEHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEILHOMY ITOUCKY
METOJ/IOB pelieHusl 3a1ad (HU3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB MIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEOOPa3OBaHUI0 M TPUMEHEHHUI0O B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPXKJIECHUM, 3a1aBaTh IMapaMeTpbl U KPUTEPUH PEIICHHUS;

aHANMM3UPOBATh TIOJIYYCHHBIC B XOJE PEIICHHWsS 3a7addl  pPe3yJbTaThl,
KPUTUYECKH OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHTYAIIUSIM, OIIEHUBATH MMPHOOPETEHHBIHN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA 10 (HU3MKEe B TPAKTUIECKYIO 00JaCTh
KU3HEICATCIHHOCTH;

yMETb HHTETPUPOBATH 3HAHMS U3 PA3HBIX YUCOHBIX MTPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 3a/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nunopmanueii:

BJIaJICTh HAaBBIKAMHM IOJyYCHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
MCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIH3,
CUCTEMATHU3AIMIO W HMHTEPIPETANi0 WHGOPMAIIUK Pa3IUIHBIX BHJIOB U (GopM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a/1a4 ¢ COOJTI0/IeHHeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DM3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y49éTOM Ha3zHaYCHUsT HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONTUMAILHYIO
dbopMy NpeacTaBICHUS U BU3yaTU3aIUH.

KoMMyHuKaTHBHBIE YHHBepcalbHble YueOHbIe JeliCTBUS:
OCYILIECTBIISITh OOIEHUE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallUH M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThI;

BBIOMpaTh TEMATHKy W METOJbI COBMECTHBIX ICHCTBHH C y4éTOM 0OIIMX
MHTEPECOB M BO3MOXKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEId  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA MO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pachpenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIATh PE3yJIbTaThI
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yUaCTHUKA KOMAH/IbI B OOIIHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npemjiaraTh HOBBIE TIPOEKTHI, OIICHMBATh HWJEU C TO3UIUA HOBH3HHI,
OpPUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE TIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX M KAYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS IPAKTUYECKOM pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

J1aBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIOYTECHUIN;

JeJaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpPOBAaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B 00JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, IMOIMOHAJIBHBbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIJISAM;

BJIa/JeTh HABBIKAMU  MO3HABATENbHOM  pedrekcuu Kak  OCO3HAHUA
COBEPIIAEMBIX JEUCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHU)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIM3Ee pPe3yIbhbTaTOB
JeSITEIIbHOCTH;

PUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAIW3Ee pe3yIbTaTOB
NEeSATETLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3YJIBTaTOB OCBOSHHUS MPOTPAMMBI 110
buszuke 9 ypoOBHS cpeaHero oOmero o0pa3oBaHHMs Y  OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHAIBHBIN WHTEJUICKT, TIPEAIOIar aFOIIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUSsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HANPABICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CeEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTH AaIanTUPOBAaThCA K
HYMOIIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBAIINH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TIEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3peiiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 11 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 06a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4yHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TNPAKTUYECKOW IEATENIBHOCTH JIIOAEH, LEITOCTHOCTh U EIUHCTBO
du3znyecKoil KapTUHBI MUPA,

YUUTBHIBaTh TPAHULBl MPUMEHEHHUS M3YYEHHBIX (PU3MUECKUX MOJIEIEH:
TOYCYHBIN DJICKTPUUECKUN 3apsfl, JIyd CBETa, TOUCYHBI UCTOYHUK CBETA, sAJEpHas
MOJIeJb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOIO sipa NP PELIEHUH (PU3NUECKUX
3a7ad4;



pacro3HaBaTh (PU3HYECKUE SIBICHUA (MPOIECChl) U OOBSCHATh UX Ha OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN W KBAaHTOBOW (DU3HKH: DJICKTPUUYECKASI TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSMOJMHEHHOE pPACIpPOCTPaHEHHE CBETa, OTPAKEHUE, MPEIOMIICHHUE,
untepdepenus, audpakuus W TONApU3AIMS  CBETa, JHCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3pdext (poToaddeKT), CBETOBOE JaBICHNE, BOSHUKHOBECHUE
JMHENYaToro CHEeKTpa aToMa BOJOPOJa, €CTECTBEHHas M MCKYyCCTBEHHas

PaauOaKTUBHOCTB;
ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Cped) H

AJIEKTPOMArHUTHBIC SIBIECHUS (MIPOLIECCHI), HUCIONB3YsAd (PU3NYECKUE BEIUUYMHBIL:
IEKTPUYECKUHN 3apsill, CHJIA TOKA, AJIEKTPUYECKOE HANPSHKEHHUE, DIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs CUiIa, padoTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, WHIYKTUBHOCTh
KATYIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOrO IMOJIEH, MEpHOoJ M 4YacToTa
KoieOaHul B KoJeOaTeIbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (POKYCHOE pacCTOSIHHUE U
ONTHYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3NYECKHIA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EAMHMIIbI, YKa3bIBATh
(opMyIibl, CBS3bIBAIOLINE JAHHYIO (PU3UUECKYIO BETMUUHY C JPYTUMH BEIUYUHAMY;

ONMCHIBATh HW3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIb3Ys
¢uznyecKkue BEIUYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, EPUOJ TOJIypacaia, SHEPTUs CBSI3H
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, MX O0O3HAu€HUs M €AMHMIIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTUMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBL

aHAIM3UPOBaTh (PU3MYECKHUE MPOIECCHl U SIBJICHUSA, UCIONb3Ys (PU3MUECKUE
3aKOHBI M MPUHUHUIBL 3aKOH OMa, 3aKOHBI NOCJIENOBATENBHOIO U MAPAJIIENIBHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH BIEKTPOMArHUTHOU
WHIYKLUH, 3aKOH NPSIMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia gororddexra,
3aKOH COXPAHECHMS DHEPrUH, 3aKOH COXPAaHEHHs HMMILYJIbCA, 3aKOH COXPAHCHMS
AIEKTPUYECKOrO 3apsaaa, 3aKOH COXPAHEHUS MAcCOBOIO 4ucCia, rmocrynarsl bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, pu 3TOM pa3InyaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIBl, 001acTH)
IIPUMEHUMOCTH;



OINPEAENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

CTPOUTh U OIKCHIBaTh H300paKEHUE, CO3JaBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEPEHUU: IPH 3TOM
dbopmyrpoBaTh mpodIeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJJIOKEHHOTO 000pyA0BaHUs, MPOBOAUTH OMBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYILECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEMIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH C UCTIIOJIb30BAaHUEM MPSMBIX
U3MEPEHMI: MPU 3TOM KOHCTPYHUPOBATH YCTAaHOBKY, (PUKCHUPOBATh PE3YJIbTAThI
MOJIyYEHHOW 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOIUL U TpadHKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM MCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000Opy10BaHUS;

pemarb pacy€THble 3aJauyd C SIBHO 3aJaHHOM (DU3MYECKOW MOJEINbIO,
UCIOJB3YS (PU3HUECKHUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a1a4u
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIIACHITh (PU3UMUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACYETHl U OLIEHUBATH PEAIBbHOCTD
MOJIy4Y€eHHOTO 3HAYeHUS (PU3UYECKON BEJIMYMHBI;

pelnaTh KaueCTBEeHHbIE 331a4i: BICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKIACHUN C OMOpPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3uYeCKHe ABIICHUS,

MCITOJIb30BATh ITPH PEIICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE MHPOPMALIMOHHBIE
TEXHOJIOTUM [JISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAMU U TPEICTABICHUS
y4eOHOH M HAY4YHO-TIOMYJIAPHOM WHGOPMALMM, TOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMAIHIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MAalIMH, NOPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3ianyaTh yCIOBUS UX OE€30MaCHOr0 HUCIOIb30BAHMS B MOBCEIHEBHOU
KU3HU;

NPUBOJUTH MPUMEPHI BKJIaJa POCCUHUCKUX U 3apYOECKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B TOBCEIHEBHOM KU3HU IS
oOecrnieueHnss OE30MACHOCTH TMPH OOpalieHuH ¢ MpUOOpaMU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKpY’KaIoLIeH cpene;

paboTaTh B TIpymme C BBHIMOJIHEHUEM PAa3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIbl, pPAIMOHANBHO PpACIPEAENATh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATH
BKJIa/] KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE PacCMaTpUBAEMON MPOOIEMBI.



TEMATHUECKOE IINTAHUPOBAHUE
11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

duekTpoHHbIE (LM (POBbLIE)

Ne i/m Konrpoabnbsie IIpakrHyeckue
NMPoOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCYpPChI
padoThI padoTsbI
Paznen 1. JIEKTPOJJUHAMMUKA
MarnuTtHoe nojie. JIeKTpOMarHuTHas
1.1 11 1 3 https://m.eds00.ru/Z2Q390NGS8
WUHIYKINS
Hroro no pazneny 11
Paznen 2. KOJJEBAHUS U BOJIHBI
MexaHnYecKre U 3JIEKTPOMArHUTHBIE
2.1 9 1 https://m.eds0o.ru/3TLNQKPG6
Koae0aHus
MexaHnuecKre U JIEKTPOMarHUTHBIE
2.2 5 1 https://m.edsoo.ru/WQT6385V 1
BOJIHBI
2.3 Onruka 10 3 https://m.edsoo.ru/TUPOIURXM
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

OCHOBBI CIEIIMAIBHON TEOPUHU

3.1 4 1 https://m.edsoo.ru/AQUCOVDK?2
OTHOCHUTEIBHOCTH
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
4.1 IeEMEHTHI KBAHTOBOU OIITHUKHU 6 https://m.edsoo.ru/SWOVAWOQORS
4.2 Ctpoenue aToma https://m.edsoo.ru/HSBEAOOEA
4.3 ATOMHOE SApO 5 https://m.edso0.ru/97MCIDZXQ



https://m.edsoo.ru/Z2Q39ONG8
https://m.edsoo.ru/3TLNQKPG6
https://m.edsoo.ru/WQT6385V1
https://m.edsoo.ru/TUP0IURXM
https://m.edsoo.ru/A0UC0VDK2
https://m.edsoo.ru/8W0VAWQRS
https://m.edsoo.ru/HSBEAO0EA
https://m.edsoo.ru/97MC9DZXQ

Hroro no pazneny 15
Paznen 5. 3JIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKHU
5.1 DNEMEHTHI aCTPOHOMUU U acTpOhU3UKH 7 https://m.edsoo.ru/3EOD6KXI9
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOLIEE IOBTOPEHUE
6.1 O06o0maroiiee MOBTOPEHUE 4 ‘ https://m.eds0o.ru/O2JEGZCIM
Hroro no pazneny 4
PesepBHOE Bpems 3 ‘
OBILIEE KOJIMYECTBO YACOB I1O 68
I[MPOT'PAMME



https://m.edsoo.ru/3EOD6KXI9
https://m.edsoo.ru/O2JEGZCIM

HOYPOYHOE IINTAHUPOBAHHUE
11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHTpoJibHbIE

Bcero
padoTshI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypPChI

IlocTossHHEIE MArHUTHI K KX
B3anMoielcTBHE. MaruuTHoe
nosie. Bektop MarHuTHON
MHAYKUUU. JINHUM MarHUTHOM
WHIYKIUU

https://m.edsoo.ru/4DMOYIING

MarauTHo€E 1oJsie IPOBOIHUKA
¢ Tokom. OmbIT Dpcrena.
B3aumoneiicTBre MpOBOTHUKOB
C TOKOM

https://m.edsoo.ru/1L5CT47FX

JlaGopaTtopHnast pabota
((I/I?:yT-IeHI/IC MAaramTHOT O I10JIA
KaTylKu C TOKOM>»

JleficTBMEe MarHUTHOTO II0JIS Ha
IIPOBOJIHUK C TOKOM. Cuita
Awmmnepa. JlabopaTtopHas pabora
«Hccnenosanue neicTBUA
IMOCTOSSHHOT'O MarHuTa Ha
pPaMKy C TOKOM»

https://m.edsoo.ru/HGHXLNLRZ

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO TOJIS HA
JBHKYIIYIOCS 3apSIKEHHYIO
yactuily. Cuna JlopeHia.
Pa6oTa cuet Jlopena

https://m.edsoo.ru/7ABZQGQC9



https://m.edsoo.ru/4DM0YIJN6
https://m.edsoo.ru/1L5CT47FX
https://m.edsoo.ru/HGHXLNLRZ
https://m.edsoo.ru/UVHDISEX4
https://m.edsoo.ru/7ABZQGQC9

DJIeKTPOMarHuTHasE MHYKITHUSI.
IToTok BekTOpa MarHUTHOM
uaaykiuu. 2J1C uHayKimu.
3aKOH 3JIEKTPOMarHuTHOM
nHaykiuu Papanes
JlaboparopHas paboTa
«HccnenoBanue sIBJICHUS
AIEKTPOMArHUTHOW UHTYKITUI

https://m.edsoo.ru/VA26C9C3J

https://m.edsoo.ru/XZS5SMQCBU

NuaykTuBHOCTB. SIBIEHUE
camounaykiuu. J/1C
CaMOMHIYKIUHU. DHEPrust
MarHUTHOTO TOJIsl KaTYIIKHU C
TOKOM. DJIEKTPOMarHuTHOE
nose

https://m.edsoo.ru/EOTONSAEA

10

TexHu4eckne ycTpoiucTBa U ux
MIPUMEHEHHUE: TTIOCTOSTHHBIC
MarHuThl, 3J1€KTPOMArHUTHI,
3JIEKTPO/IBUTATENb,
YCKOPHUTEIHN 3JIEMEHTAPHBIX
YacTHI], MHAYKIIMOHHAS T1€Yb
O06o0maromuii ypok
«MarauTHoe 1oje.
DNIeKTPOMarHUTHasE UHIYKIUS»

https://m.edsoo.ru/UWNLFA9L6

https://m.edsoo.ru/COBOSBGMC

11

KonTponbhas pabota no teme
«MaruuTtHoe 1oe.
BHCKTpOMaFHI/ITHaﬂ HUHAYKOUA

https://m.edsoo.ru/8X637ELEU

12

CB00OOIHBIE MEXAHNYECKIE
KoJjeOanus. ['apMoHUYecKre
KoJieOaHus. YpaBHECHUE

https://m.eds0o0.ru/9Y6GYWEVP



https://m.edsoo.ru/VA26C9C3J
https://m.edsoo.ru/XZS5MQCBU
https://m.edsoo.ru/EOT0N8AEA
https://m.edsoo.ru/UWNLFA9L6
https://m.edsoo.ru/C0B05BGMC
https://m.edsoo.ru/8X637ELEU
https://m.edsoo.ru/9Y6GYWEVP

rapMOHUYECKHX KOJIeOaHUH.
[IpeBpaineHue sHepruu

13

JlaboparopHas paboTa

«HccnenoBanue 3aBUCUMOCTH

MepHOa MaJIbIX KOJICOaHMA 1
I'py3a Ha HUTH OT AJIMHBI HUTHU

U MaccChl Tpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

15

KonebarenbHbIil KOHTYD.
CBoOoiHBIE
AJIEKTPOMArHUTHBIC KOJICOaHUs
B UJCaJIbHOM K0JIeOaTCIEHOM
KOHTYpE. AHAJIOTHUS MEXTY
MEXaHUYECKHUMU U
AJIEKTPOMATrHUTHBIMH
KOJIEOAHHUSIMH

®opmyna Tomcona. 3akoH
COXpaHEHHUS SHEPTUU B
ujeabHOM KolieOaTeThbHOM
KOHTYpE

https://m.edsoo.ru/H6JCO5SBAD

https://m.edsoo.ru/MHNWD2IL.HU

16

IIpencraBnenue 0 3aTyxaromux
Kosie0aHusX. BoIHyXIeHHbIE
MeXaHUYeCKue KojaeOaHus. 1
Pe3onanc. Beinyx/1eHHBIE
3IIEKTPOMAarHUTHbIE KOJIeOaHHs

https://m.edsoo.ru/FMBDWPPG4

17

IlepemeHHBIH TOK.

CunycouaIbHBINA

MEPEMEHHBIN TOK. MOIIHOCTH 1
IIEPEMEHHOT0 TOKA.

AMIITUTYAHOE U IEHCTBYIOLIEE

https://m.edsoo.ru/VDEYXRVUI



https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD
https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI

3HA4YCHUC CUJIBI TOKA 1
HaIIPsSXKCHUA

18

Tpanchopmarop.
IIpousBoacTBo, nepenaya u
OTpeOJIEHUE IEKTPUUECKOMN
SHEPIrUu

https://m.edsoo.ru/1ZWZULSQK

19

VYCeTpoiCTBO U MPAKTHYECKOE
MIPUMEHEHHUE JIEKTPUUECKOTO
3BOHKA, TEHEPATOpa
MIEPEMEHHOTO TOKA, JIMHUI
ANIeKTpoIepesayd

https://m.eds0o.ru/93Z12W4QQ

20

DKOJOTUYECKUE PUCKH TIPU
MIPOU3BOJACTBE
anekTposHeprun. Kynerypa
HCIIOJIE30BaHUS
AIEKTPOIHEPTUH B
MMOBCEIHEBHOM KU3HHU

https://m.edsoo.ru/3DUNYKWNO

21

MexaHudeckue BOJTHBI,
YCJIOBHS pacTIpOCTPAHECHHS.
[Tepuon. CxopocTh
pacrpoCcTpaHeHUsI U ITTHHA
BOJIHBL [lonepeunsie n
MPOJI0JIbHBIE BOJHBI

https://m.edsoo.ru/W2XBOR3HJ

22

3ByK. CKOpOCTH 3ByKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

https://m.edsoo.ru/Z827Q6V70

23

DNEeKTPOMarHUTHBIE BOJHBI, UX
cBoiicTBa U ckopocTh. [Ikama
3IEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/SWB57C06X



https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ
https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X

24

[IpuHUUIBI paIuOCBS3U U
TeJIeBUaeHHA. Pa3BuTHe
CpeACTB cBsi3U. Pannonokanus

https://m.edsoo.ru/2WQTSLGLV

25

26

27

28

29

KontponsHas pabora
«Koiebanus u BoIHBDY

[Ipsamonuneitnoe
pacrnpocTpaHeHHE CBETa B
OAHOPOJHOM cpene. ToueuHblid
HMCTOYHUK cBeTa. JIyd cBera

OtpaxkeHue cBeTa. 3aKOHbI
oTpakenus cera. [loctpoeHnue
M300pakKeHHUI B TIOCKOM
3epKaie

IIpenomnenue ceera. Ilonnoe
BHYTPEHHEE OTpaKCHUE.
IIpenenbHbIN yroma MoaIHOTro
BHYTPEHHETO OTPa)KEHUS
JlaGoparopHas paboTa

((I/IBMepeHI/IC IIOKa3aTeiid
MMPCIOMJICHUA CTCKJIA»

https://m.edsoo.ru/ITHURONSOB

https://m.edsoo.ru/HUF74NDOW

https://m.edsoo.ru/IMBKOQM?227Z

https://m.edsoo.ru/V49RISTRN

https://m.edsoo.ru/JO2EIM1DQ

30

JInn3sl. [locTpoenune
M300pakeHU B JIMH3E.
dopmyiia TOHKOHU JIMH3BI.
VYBenuueHue JTMH3bI

https://m.edsoo.ru/W2MMS9KJC

31

JlaGopaTtopHnast pabota
«Hccnenosanue cBONUCTB
M300paKCHUH B JIMH3AX)

https://m.edsoo.ru/Q1ZCMWI980



https://m.edsoo.ru/2WQTSLGLV
https://m.edsoo.ru/IHUR0N80B
https://m.edsoo.ru/HUF74NDOW
https://m.edsoo.ru/1MBKQM22Z
https://m.edsoo.ru/V49RISTRN
https://m.edsoo.ru/J02E1M1DQ
https://m.edsoo.ru/W2MMS9KJC
https://m.edsoo.ru/Q1ZCMW980

32

33

Hucniepcust cBera. CriosKHbIM
cocras Oenoro cBera. L[Ber.
JlaGopaTtopHnas pabota
«Habmonenne aucnepcuu
CBETa»

WnTepdepenmus ceera.
Hudpakmus ceera.
Hudpaknronnas pemerka

https://m.edsoo.ru/KO9OWVKE] 1

https://m.edsoo.ru/CS8LCRSEJI

34

35

36

37

38

HOHepCLIHOCTB CBCTOBBIX BOJIH.

[Tonspuzanus ceera

OnTuueckue npuOOpsl U
YCTPOWCTBA U YCIIOBHS MX
0€30MacHOro NPUMEHEHUs

I'panubl TPUMEHUMOCTH
KJIACCUYECKOW MEXAHUKH.
[TocTynaTel cnenuanibHOM
TEOPUU OTHOCUTEIIBHOCTH

OTHOCHUTEIBLHOCTh
OIHOBPCMCHHOCTH.
3aMe,Z[J'ICHI/IC BpPEMCHHU U
COKpalICHUC OJINHBI

DHeprus ¥ UMITYJIbC
PENATUBUCTCKOM YaCTULIBI.
CBs13b Macchl ¢ SHEPTUEN U
UMITYJIbCOM. DHEPIHUs TOKOS

https://m.edsoo.ru/Q2118XYOJ

https://m.edsoo0.ru/M5127JYGT

https://m.edsoo.ru/PS§GBI9FJ5N

https://m.edsoo.ru/OVLMCN6B2

https://m.edsoo.ru/I90ZY4BUB

39

KonTtponbhas pabora «OnrTuka.

OCHOBBI CIEUATIBHON TEOpUH
OTHOCUTEILHOCTH

https://m.edsoo.ru/L8689JPLI



https://m.edsoo.ru/K9OWVKE11
https://m.edsoo.ru/C8LCRSEJI
https://m.edsoo.ru/Q2I18XYOJ
https://m.edsoo.ru/M5127JYGT
https://m.edsoo.ru/P8GB9FJ5N
https://m.edsoo.ru/0VLMCN6B2
https://m.edsoo.ru/I90ZY4BUB
https://m.edsoo.ru/L8689JPLI

40

®otonsl. opmyiia [1nanka.
OHeprus U UMILyJIbC GOTOHA

https://m.edsoo.ru/ZL6P16LAO

41

42

43

44

OTKpBITHE U HCCIEN0BaHUE
dororddekra. OnbiTe A. T
CroneroBa

3akonsl Gotorddexra.
VYpaBHeHue DUHINTEHA 1S
dororddekra. «Kpachas
rpanuna» Gorodrddexra

Hasnenue cera. OnwiThl I1. H.
JleOeneBa. XuMuueckoe
JIICUCTBHUE CBETA

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IPUMEHEHHE!
dboTorneMeHT, POTONATUHK,
COJIHEeYyHast 6aTapest, CBeTOUO/]

https://m.edsoo.ru/PGL5XXSRO

https://m.edsoo.ru/YLCK770G8

https://m.edsoo.rt/EGO6ZQ1SA

https://m.edsoo.ru/UFQDRSL5SM

45

Pemenue 3agad mo reme
«DJIeMEHTHI KBAHTOBOM
ONITHUKUY

https://m.edsoo.ru/ZE73A67B1

46

Mogens atoma Tomcona.
Omneitel Pezepdopaa no
pPAaCCesTHUIO O-4aCTHII.
[MnanerapHas Mojenb aToma

https://m.edsoo.ru/FIC11POHN

47

48

IToctynatel bopa

W3nyuenune u nornoueHue
(OTOHOB MpH MepexoJie aTomMa
C OJJTHOTO YPOBHS DHEPIMU Ha
Ipyroii. Buasl criekTpoB

https://m.edsoo.ru/6X7GFHZ9X

https://m.edsoo.ru/NNSBHZYBE



https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA
https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
https://m.edsoo.ru/NN8BHZYBE

49

50

BonHoBbIE CBOMICTBA YaCTHII.
Bosnbl ne bporins.
KopnyckynsipHo-BOJIHOBO#
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

OTKpBITHE PAIUOAKTUBHOCTH.
Omnbitel Pezepdopaa no
ONpPENIETICHUIO COCTaBa
PaANOAKTUBHOIO U3JTYYECHUS

https://m.edsoo.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP

51

CsaoticTBa anbda-, 6era-,
FaMMa-H3JIyT{CHPI$I. BHI/DIHI/IC
pPaguOaKTHBHOCTH Ha YKHUBBIE
OpraHUu3MbI

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBITHE TPOTOHA U
HeliTpoHa. M3oronsl. Anbda-
pacmaj. SJIeKTPOHHBIN U
NO3UTPOHHBIN OeTa-pacmaj,.
I'amma-uznydenue

https://m.edsoo.ru/H2XTHOG3E

53

DHeprus CBsi3M HYKJIOHOB B
anpe. SinepHsle peakum.
SAnepusrii peaxtop. [IpoOremsl,
NEePCHEKTHBBI, SKOJIOTUYECKHE
aCTIEKTBHI SJIEPHOM IHEPreTUKU

https://m.edsoo.ru/CFJYJSSIG

54

DJIEMEHTApHBIE YaCTHIIBI.
OTtkpseITHE TO3UTPOHA. MeTOo b1
HAOJII0/IEHUS 1 pEerUCTpaliu
AJIEMEHTAPHBIX YaCTHII.
Kpyrastii cton
«DyH/1aMEHTAJIbHBIE

https://m.edsoo.ru/SUC62U40A



https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
https://m.edsoo.ru/H2XIHOG3E
https://m.edsoo.ru/CFJYJSSIG
https://m.edsoo.ru/SUC62U4OA

B3auMoiericTBUs. EquHCTBO
(bU3UYECKON KapTUHBI MUPa»

55

56

DTanbl pa3BUTHS ACTPOHOMUH.
[IpuxnagHoe u
MHUPOBO33pEHUYECKOE 3HAUCHUE
actpoHoMuu. Buj 3BE31HOrO
Heb6a. Co3Be3ausi, apKue
3BE3/1bl, IUIAHETHI, UX BUAMMOE
nBwxeHue. CoHeyHas
cucreMa

Comnune. Conaeynas
AKTUBHOCTH. ICTOUYHUK
suepruu CoJiHIIa U 3BE3]T

https://m.edsoo.ru/5SPXS2I9VY

https://m.edsoo.ru/1JZR54JAQ

57

58

59

3BE3bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IbI
TJIAaBHOM MOCIIE0BATEIIbHOCTH.
BnytpenHee cTpoeHue 3BE3 .
CoBpeMeHHbIE TPEICTABICHUS
0 MPOUCXOKIECHUU U IBOJIIOIIUU
ConHua u 3BE31

Muneunsiii [1yte — Hama
T'amakTuka. Ilomoxenue u
npmkenue CoaHIa B
I"anaktuke. I'amakTuky.
YEpHble AbIPHI B A1pax
TraJIaKTHK

Bcenennas. Pa30Oeranue
ranaktuk. Teopus bonbiioro

https://m.edsoo.ru/GGD3W7470

https://m.edsoo.ru/L2U4S1HU2

https://m.edsoo.ru/9IWRLVWNN



https://m.edsoo.ru/5PXS2I9VY
https://m.edsoo.ru/1JZR54JA0
https://m.edsoo.ru/GGD3W74Z0
https://m.edsoo.ru/L2U4S1HU2
https://m.edsoo.ru/9IWRLVWNN

B3pbIBA. PenmukToBOE
u3iryyeHue. MerarajgakTuka

60

61

62

63

64

65

Hepemennsie npodiaembl
ACTPOHOMHH

KonrponbHas pabora
«DNIEMEHTBI aCTPOHOMUH U
acTpou3uKm»

O6o6maromuii ypok. Ponb
(U3UKY U aCTPOHOMHUU B
SKOHOMMYECKOM,
TEXHOJIOTHYECKOM, COIIMAIbHON
1 DTHYECKOH cdepax
JIeITEIILHOCTH YeJIoBeKa

Ob6o6maromuit ypok. Ponb n
MecTO (PU3UKU U aCTPOHOMHH B
COBPEMEHHON HAyYHOU
KapTHUHE MHUpa

Ob6o6maromuit ypok. Poib
¢du3nveckoil Teopun B
dbopmupoBaHUU
npeCcTaBiIeHu o0 PU3NIECKOi
KapTHUHE MUpa

Ob6o6maromuit ypok. Mecto
(bU3NUeCKOit KAapTUHBI MHUpPA B
0011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUIN O IPUPOJIE

https://m.edsoo.ru/LIJHNL2MCF

https://m.edsoo.ru/TXTTCT488

https://m.edsoo.ru/ WNJ5CRXYD

https://m.edsoo.ru/2PFPB28UF

https://m.edsoo.ru/Y29SVPCVR

https://m.edsoo.ru/LKNUIKHZH



https://m.edsoo.ru/LJHNL2MCF
https://m.edsoo.ru/TXTTCT488
https://m.edsoo.ru/WNJ5CRXYD
https://m.edsoo.ru/2PFPB28UF
https://m.edsoo.ru/Y29SVPCVR
https://m.edsoo.ru/LKNUIKHZH

66

PesepBHbIil ypok. MarautHoe
1oJie. JJIEKTpOMarHuTHas
WUHIYKIHS

https://m.edsoo.ru/EVMFIQTP6

67

PesepsHblit ypok. OnTHka.
OcHOBBI cIElIMANIBHOM Teopun
OTHOCHUTEJIBHOCTH

https://m.edsoo.ru/ESABJRKSEL

68

Pesepnbniii ypok. KBantoBas
dusnka. DIeMEHTHI
ACTPOHOMHUHU U aCTPOPUUKU

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/RARQLVO2J



https://m.edsoo.ru/EVMFIQTP6
https://m.edsoo.ru/E5ABJRK8L
https://m.edsoo.ru/RARQLVO2J

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

11 KIIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

11.1

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmal CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(GbopMUPOBaHUN COBPEMEHHON HayYHOW KapTHUHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIbHOCTH

JIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKON KApTUHBI MUpa

11.2

11.3

Y4YUTHIBATh IPAaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3MUECKUX MOJICIICH:
TOYEYHBIN JIEKTPUYECKHUN 3apsl, ACpHAs MOJEIIb aTOMa, HYKJIOHHAs

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I?»I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢u3nveckue siBjaeHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBAaHTOBOW  (DU3UKU:
DIIEKTPUYECKAsl TPOBOAMMOCTb, TEIUIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE  JICHCTBHA  TOKa,  B3aMMOJACHCTBHE  MarHUTOB,
AIIEKTPOMArHUTHAS WHAYKIUS, IEHCTBHE MArHUTHOTO TIONS Ha
MPOBOAHUK C TOKOM M JIBIXKYIIUUCS 3apsii, SJIEKTPOMAarHUTHBIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpOoCTpaHEHUE CBeETa,
OTpakeHHEe, TpeJIoMJIeHHe, uHTepepeHIus, audpakuus U
HOJISIpU3aLUs CBETa, JUCIepCchs CBeTa, (POTONEeKTprUecKuil 3¢ ekt
(poroaddexT), cBeTOBOE AaBleHHWE, BO3ZHUKHOBEHUE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas H  HCKYCCTBEHHas

pPaarnOaKTUBHOCTD

114

OmnuceiBaTh W3y4YEHHBIE CBOWCTBA BelIeCTBA (DJIEKTPUUYECKUE,
MarHUTHBIE, ONTHYECKHUE, JEKTPUUECKYIO TPOBOIUMOCTh PA3INYHbBIX
Cpel) M DJEKTPOMAarHUTHbIE SBJIEHUS (TPOLIECCHI), HCHONb3Ys
¢u3nveckne BENMYMHBL: DIIEKTPHUSCKUH  3apsl, CcHiIa TOKa,
DIIEKTPUUYECKOE  HANPSHKCHHE, DJICKTPUYECKOE CONPOTHBIICHHE,
pasHocTh noteHuuanos, 3JC, paboTa Toka, MHAYKIHUS MarHUTHOTO
moisi, cuna Amrmepa, cuina JIopeHIa, WHIYKTUBHOCTHh KATYIIKH,
SHEPrus 3JIEKTPUUECKOr0 M MarHUTHOTO TOJeH, mepuoa U 4acTroTa
KoJieOaHui B KOJIeOaTEIIbHOM KOHTYpE, 3apsij U CHJIa TOKa B IIPOIIeCcCe
FapMOHUYECKUX  JJCKTPOMAarHUTHBIX  KojeOaHWil,  (okycHoe

pacCTodHNUC U ONTUYCCKAA CUJia JIMH3bI, IIPpHU OIMMMCAHWUHN IPABUJIBHO




TPAaKTOBaTh (PU3MYECKUI CMBICI HCIONb3YyEeMBIX BEIWYHMH, UX
0003HAueHHUs] W EAMHUIIBI; YKa3bIBaTh (OPMYIIBI, CBA3BIBAIOIINE

JaHHYI0 (U3NYECKYIO0 BETUUYUHY C JPYTMMH BETUYUMHAMU

11.5

11.6

11.7

11.8

11.9

11.10

OnuceiBaTh M3Y4YEHHBIE KBAHTOBBIC SIBJIGHUS W  IPOIIECCHI,
UCTIONB3Ys (PU3UYECKUE BEJIMUYUHBI: CKOPOCTb AJIEKTPOMArHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETAa, YHEPrUs U UMIYJIbC (HOTOHA,
Mepuo/ mojiypacnaja, SHeprust CBs3M aTOMHBIX si/Iep; IPU ONKUCAaHUU
MPaBUJIBHO TPaKTOBaTh (U3MYECKUH CMBICT  HCIOIb3YEMBIX
BENIMYMH, MX OOO3HAUEHUS U EJUHUIBI; YKa3bIBaTh (HOPMYJIbI,
CBA3BIBAIOIME JAHHYIO (U3UYECKYI0 BEIMYHUHY C JPYyTUMU

BCIWMYHUHaAMU, BBIYHUCIATHh 3HAYCHUC (1)I/ISI/I‘IGCKOI>'I BCINYUHBI

AHam3upoBaTh (U3WYECKUE TMPOIECCHl W SBJICHHS, HCIOIb3YS
¢u3nvecKkue 3aKOHBI M NPUHOUIBL 3akoH Owma, 3aKOHBI
MOCJIE0BATEILHOTO U NapajluIeIbHOTO COEIUHEHHUS ITPOBOJHUKOB,
3akoH J[>xoyns — JIeH1a, 3aKOH 3J1€KTPOMAarHUTHOM MHIYKIMH, 3aKOH
MPSIMOJIMHEITHOTO PACTIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKEHUS CBETA,
3aKOHBI  IPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa U1
dororddekra, 3aKOH COXpaHEHHUS HHEPTUU, 3aKOH COXpaHEHUs
MMITyJIbCa, 3aKOH COXPAHEHHUs DIIEKTPUUYECKOrO 3apsAna, 3aKOH
COXpaHEHUs MacCOBOTO 4HCIa, TmocTtynaTel bopa, 3akoH
pPaIMoOaKTUBHOTO paclaja; TMpuh OSTOM pa3iaudyaTh CIOBECHYIO
bopMyTHPOBKY 3aKOHA, €T0 MAaTEMAaTUUECKOE BBIPAKEHUE U YCIIOBUS

(rpaHuILIbI, 06J1ACTH) IPUMEHUMOCTH

OHpeI[eJ'ISITL HaIlpaBJICHUC BCKTOpAa HWHAYKIHUU MArHuTHOI'O II0OJIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

CTpOI/ITB n  OIIMChbIBAaTh I/1306pa)KCHI/IC, co3agaBacMo€ IIIIOCKUM

3€pKajgoM, TOHKOW JIMH30M

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHNUIO (PU3HMUECKUX SABICHUN
M IIPOHECCOB € UCIIOJIB30BAHUEM IPAMBIX U KOCBCHHBIX I/I3MepeHHI>'I;
pu 3ToM GopMyIUpPOBaThH NpoliIeMy (3a7ady) U TUIOTe3y yueOHOTro
HKCIEpUMEHTa,  coOMpaTrh  YCTAHOBKY U3  MPEUIOKEHHOIO
000py10BaHUs, IPOBOAUTH OIBIT U POPMYIHUPOBATH BHIBOJIBI

OCYH_ICCTBJ'IHTB MNpsAMbIC W KOCBCHHBLIC H3MCPCHUSA (I)I/I3I/I‘-ICCKI/IX
BEJINYMH; TIPU TOM BBIOMPATh ONTHMAIBHBINA CIIOCOO M3MEPEHHS U

HCITIOJBb30BaTh U3BCCTHBIC MECTOAbI OLICHKHU HOl"pGHIHOCTCfI HSMepeHI/Iﬁ

11.11

HccnenoBath 3aBUCUMOCTH (PU3MUYECKUX BEJIMYHMH C UCTIOJIb30BAaHUEM
OpsIMBIX M3MEPEHUN; TpPU OSTOM KOHCTPYHPOBaTh YCTaHOBKY,

(buKCUpoOBaTh pe3ybTAThl MOJYYCHHOH 3aBUCHUMOCTH (PU3NYECKUX




BCJIMYHH B BUJC T216J'II/II_I u I‘pa(i)I/IKOB, ACJIaTh BBIBOABI I10 PE3yJibTaTaM

HUCCICI0BaHUA

11.12

11.13

11.14

CobOmoate mpaBmia 0€30MaCHOTO TpyAa TMpPU HPOBEACHHUH
UCCIIEIOBAaHUI B paMKax Y4eOHOTrO OKCIIEpUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKON M IPOEKTHOM JeSATEIIbHOCTH € UCIIOJIb30BaHUEM

M3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOro 000pyAOBaHUS

Pemartp pacu€THble 3a1a4u ¢ SIBHO 33JJaHHOM (DPM3UYECKON MOJIENBIO,
UCTIONB3YS (PM3MUECKHE 3aKOHBI W MPHHIIMITBI; HA OCHOBE aHAIIM3a
YCIIOBUSL 3aJa4dl  BBIOMPATh (PU3UYECKYI0O MOJEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAWTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJIYYEHHOTO

3HA4YCHUs (PU3NIECKOI BETMUNHBI
Pemlare  kauecTBEeHHbIE  3aJaud:  BBICTPAauMBaTh  JIOTUYECKHU
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIECHUIN C OIIOPON HA U3YYECHHBIE

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

11.15

Hcnonp30BaTe MpHU pelmIieHHH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHbIE TEXHOJOTMM JJs IOMCKA, CTPYKTYpHUPOBAHHUSA,
UHTEpHpeTallii U IMpeJCTaBIeHUs] yUeOHOH M Hay4YHO-TOMYJISIpHON
MH(pOpMaLKH, [TOJIYYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUECKH

aHAJIM3UPOBATh MOJIy4yaeMyr0 HH()OpMaIUIo

11.16

OOBSACHATH MPUHLMIIBI ACHCTBUS MAIUH, IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iuyarh YCJIOBUS HMX O€30M1aCHOTO MCIIONb30BaHMS B

OBCEIHEBHON KU3HU

11.17

11.18

11.19

[TpuBOIUTE MpUMEPHI BKJIAJAa POCCUNCKUX M 3apYOECKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B 00BSICHEHUE MTPOLIECCOB OKPYKAOLIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

Hcnonp30BaTh TeOpeTHUECKUE 3HAHUS MO (U3KMKE B MOBCEIHEBHOM
KU3HM I OOecTieueHHus O€30MacHOCTH TpU  OOpameHuu ¢
npubopaMd M TEXHUYECKMMH YCTPONCTBAMH, MJI COXpaHEHHS
3MI0pPOBbSI M COOIOJIEHUST HOPM DKOJOTHYECKOTO TIOBEJICHUS B
OKpYKarollen cpee

PaGoTath B rpyrie ¢ BBIMOIHEHHEM PAa3IMYHBIX COLUATBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  IpyIIbl,  PAIMOHATBHO  paclpeiessTh
00s3aHHOCTM ¥ IUIAHUPOBATh JIEATENILHOCTh B HECTaHJAPTHBIX
CUTYyallUsIX, a/IeKBaTHO OLIEHMBATh BKJIAJ KaXOTO M3 YYaCTHUKOB

TPYIIBI B PEIICHUE pacCMaTpUBaeMOi MpoOIeMBbI




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon
pa3zjiena

4

Koanposepsiemoro

JEMCECHTA

HpOBepﬂeMbIe IJIEMEHTBI COAECPKAHUA

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIOWA

4.3.1

4.3.2

433

ITocTossHHBIE MArHUTHI. BSaHMOﬂeﬁCTBHe

IIOCTOSAHHBIX MarHuToOB

MaruutHoe mosne. BekTop MarHuTHOU
uHaykuud.  IlpuHnun — cynepno3uimu.
Jlnann MarnutHOM MHAyKuuM. KapruHa
JUHUNA MarHUTHOM MHAYKUMH  TOJIS

IIOCTOSHHBIX MarHuToOB

MarnuTHoe ToJie TPOBOJHHKA C TOKOM.
KapTuna nuHuit 0o ATMHHOTO IPSIMOTO
MPOBOJTHUKA W 3aMKHYTOTO KOJIBIIEBOTO
IPOBOJIHUKA, KaTyHIKH € TOKOM. OmbIT
Opcrena. B3anmozeiicTBre NpoBOJHUKOB

C TOKOM

4.3

434

Cuna Amnepa, €€ MOJlyJIb U HAaIIPABJICHUE

4.3.5

Cuna  Jlopenna, €€ wMonylp U
HarpaBjeHue. J[BHKEHHE 3apsiKEHHOU
YaCTHUILbI B OJHOPOAHOM MarHMTHOM IIOJIE.

PaGora cunel JlopeHia

4.3.6

SIBnenue QJICKTpoMar HUTHOM HHAYKIIUU

4.3.7

IToTok BCKTOpa Mar HUTHOM HHAYKIIHUN

4.3.8

4.3.9

QC WH]TYKIUH. 3akoH

ANIEKTPOMArHUTHOM MHAYKIMU Papanes

BuxpeBoe snektpuyeckoe mone. IJC
HHAYKOUW B MNPOBOAHUKE, IBUKYIICMCI
MOCTYNATENbHO B OJTHOPOJTHOM

MAarouTHOM II0JIC

4.3.10

IIpaBuno Jlenna




NHAYyKTUBHOCTb. SIBnenue

4311 camounaykiuu. J/1C camouHayKuuu
OHeprusi MarHUTHOTO TOJS KAaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE TOJIe
TexHuueckue yCTpONCTBA: IOCTOSHHBIC
MarHUTHI, 3JIEKTPOMATrHUTHI,
4.3.14 JIEKTPOABUIATENb, YCKOPHUTEIH
AJIEMEHTAPHBIX ~ YACTULl, HWHIYKIIMOHHAs
neyb
[IpakTnueckue paboTHI. N3yuenue
MarHuTHOTO TIOJII KATYIIKU C TOKOM.
4315 WccnenoBanue nAeMcTBUS OCTOSIHHOTO

Mar"gura Ha pamKy C TOKOM.
Uccnenosanue SIBJICHUS

BHeKTPOMaFHHTHOﬁ HHAYKIOHUU

KOJIEBAHUMA 1 BOJIHBI

5.1

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1.1

5.1.2

Komnebarenpuast cucrema. CB0OOOIHBIE
KojeOanusi. ['apMoHMYeckue KoieOaHwus.
[lepuon, uacrora, ammuuTyna u ¢asza

KoeOaHui

[IpyxvHHBIN MasTHUK. MaTeMaTH4eCKui

MasiTHHUK

5.14

YpaBHEeHHE TapMOHUYECKUX KOJICOAHHIA.
Kunematuueckoe " TUHAMHAYECKOe

OIMMCcaHue KOJIe0aTeIbHOr0 ABHKEHUS

[IpeBpamenue SHEPIUU pu
rapMOHHUYECKUX  KonebaHmsx.  CBs3b
AMILTUTYbI KoJIeOaHuit HCXOIHOU
BEJIMYMHBI C aMIUTHTYAaMH KoyieOaHui eé

CKOpPOCTH M YCKOPECHHS

5.1.5

KonebGartenpubiii  koHTYp. CBOOOIHBIE

SJICKTPOMArHuTHBLIC KoJIe0aHus B




5.1.6

nacaJbHOM Koyie0aTeIbHOM KOHTYPC€.
Amnanorus MCKAY MCXAaHUYCCKUMHU U
SJICKTPOMAariuTHBIMHA KOJIEOAHHSIMH.

®opmyina Tomcona

3aKkoH COXpPAaHCHUS SHCPTHUU B UACAIIbBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

5.1.8

BI)IHY)K,Z[CHHBIC MEXaHHUYCCKHEC

kojicbanus. Pesonanc.  PesonancHas

KpuBasd. BBIHY)K)IGHHBIG

AJIEKTPOMarHuTHbIE KOJIeOaHusl.
Ilepemennbiii  Tok. CHHYyCOWJANbHbBIN

HepeMeHHLIﬁ TOK.

5.1.9

5.1.10

MomHocTb HEPEMEHHOT0 TOKA.
AMIUIUTYTHOE U JIEHCTBYIOIIEEe 3HAaYECHUE
CHUJIBI TOKA U HAIPSKEHUS
Tpanchopmarop. IIpousBoacTso,
nepeaaya u noTpedaeHue dIeKTPUIECKOH
SHEPruu. OKOJOTMYECKHE PHUCKU TpHU
IIPOU3BOJICTBE AJIEKTPUUYECKOW SHEPIHH.
Kynbrypa MCIIOJIb30BaHUS

QJICKTPOSHEPIHUU B MMOBCEAHEBHOM JKU3HU

5.1.11

TexHuueckue ycTpoiicTBa: ceiicmorpad,

AIEKTPUYECKUIN 3BOHOK, JIMHUUN

QJICKTpoIIepcaav

5.1.12

[Tpaktuyeckue pabotel. HccnenoBanue
3aBHCHMOCTH NIEPHUOJA MaJIbIX KoJeOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTU U MacChl
rpysa. HMccienoBanue nepeMeHHOro TOKa
B Lemnu u3 IIOCJIEI0BATEIILHO
COETMHEHHBIX KOHJIEHCATOPa, KaTyIIKH U

pe3ucropa

MEXAHNYECKUE

N SJIEKTPOMATI'HUTHBIE BOJIHBI

5.2
5.2.1

Mexanndeckue BOJIHBI, YC10BUA

pacnpoctpanenus. llepuon. Ckopoctb




5.2.2

pacinpoCTpaHCHUsA n JJINHa BOJIHBI.

HonepeqHLIe H IPOJOJILHBIC BOJIHBI

Wutepdepenmms U TuQpakus

MEXaHNYCCKHUX BOJIH

523

524

3Byk. CKOpoCTh 3ByKa. [ pOMKOCTH 3BYKA.

Bricora Tona. TemOp 3ByKa

ONEKTPOMarHUTHbIE ~BOJIHBI. Y CIIOBUS
U3JIy4EHUsI DJIEKTPOMArHUTHBIX  BOJIH.
B3anmHas opuenranusa Bektopos E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyM¢€

5.2.5

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHE, IPEJIOMIICHUE, MOJIIpU3aALUs,
mubpakius, uHTepdeperuus. CKOpoOCTbh

QJICKTPOMAriuTHLIX BOJIH

5.2.6

[IIxama BIIEKTPOMATrHUTHBIX BOJIH.
[IpruMmeHeHne 3IeKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUUMIIBI pagUOCBS3U U TEJIEBUICHMUS.
Pannosoxkamust. DNEeKTPOMarHuTHOE

3arpsA3HCHUC oxpyncaromeﬁ CpCabl

5.2.8

TexHu4ecKkue yCcTpONCTBA: MY3bIKaJIbHBIC
HHCTPYMEHTHI, YIbTpPa3ByKOBast
JUarHOCTHKa B TEXHUKE M MEIULUHE,
pamap, paguoONpUEMHHUK,  TEIEBU30D,

anTeHnHa, Tenedon, CBU-neup

5.3

OIITHUKA

5.3.1

[IpsimonuHeitHoe pacnpocTpaHeHHue

CBETa B OAHOPOAHOM cpexe. JIyd ceera

532

OTtpaxkeHue cBeTa. 3aKOHBI OTPaKEHUS
cBera. [locTpoeHue H300pOKEHHMIA B TIIOCKOM

3epKajie

5.33

IIpenomnenue cBeTa. 3aKOHBI MPEIOMIICHUS
cBeTa. AGCONIOTHBIN nokasareJb

MMPCIOMJIICHUA




534

ITosmHoe BHYTPEHHEE OTpaXKEHHE.
IIpenenbHbIl Yroil MOJHOTO BHYTPEHHETO

OTpaXCHUIA

5.35

5.3.6

5.3.7

Hucnepcust cBera. CIOXHBIA COCTaB

oenoro ceera. L{Ber

CoOuparonye U pacceuBarolIue JIMH3HI.
Tonkas nuH3a. POKYCHOE PACCTOSHUE U
ONTHYECKass  CHUJa  TOHKOW  JIMH3BL
[Toctpoenue M300paxeHHi B
coOuparomMX U PAacCeUBAIOLIUX JIMH3aX.
dopmyna TOHKOH IWH3BI. YBEIUYECHUE,

JaBaeMoe JIMH30H

IIpenenst [IPUMEHUMOCTH

FeOMeTpI/I‘{eCKOﬁ OIITHUKH

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

Wntepdepennust  cBera. KorepeHTHbIE
UCTOYHHUKU.  YCIIOBUS  HaOIIOAEHUS
MaKCUMyMOB 51 MHHUMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JABYX

CI/IH(l)a3HI>IX KOTr¢pCHTHBIX UCTOYHUKOB

Hudpakmuss  ceera.  [udpakimonnas
pewmérka. Y cioBue HaOIIOJeHUS TJIaBHBIX
MaKCHMYyMOB npu MaJeHUH
MOHOXPOMaTHYECKOT O cBeTa Ha
TUGPaKIUOHHYIO PEIIETKY

[Tonspuszanus ceera

TexHu4eckne yCTpPOWCTBA: OYKH, JYIa,
¢doroanmapar, MPOEKIMOHHBINA ammapar,
MHUKpPOCKOII,  TEJIECKON,  BOJIOKOHHAs
ONnTUKa, JAudpakIUOHHAas  peméTka,

TTOJISIPOUT

[Ipaktnueckne  pabotel.  HM3mepenwue
MoKasaress npenomiienus. MccnenoBanue
CBOMCTB  W300paXeHW B  JIMH3aX.

Habmoienue nucnepcun cBera

6 DJIEMEHTHI CIIELIMAJIBHOM TEOPMU OTHOCUTEJIBHOCTH




6.1

I'paHunpl NPUMEHMMOCTH KIIACCHYECKON
MEXaHUKHU. ITocTynatsl TEOPUHU
OTHOCHUTEJIBHOCTH: MHBApUAHTHOCTh
MOAYJSl CKOpPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEIBHOCTH DUHINTEHHA

6.2

OTHOCHUTEIHFHOCTD OIHOBPECMCHHOCTH.
3aMeI[J1€HI/Ie BpEMCHHU W COKpallCHUC

JUINHBI

6.3

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIBI

6.4

CBsA3b Macchl € PHEpPrued M MMITYJIbCOM
CBOOOJHON YacCTUIBl. OHEPrusi IMOKOs

CcBOOOIHOM YaCTHIIBI

7.1

7.1.1

7.1.2

7.1.3

7.1.4
7.1.5

KBAHTOBA ®U3UKA
3JIEMEHTBI KBAHTOBOM OIITUKU

®otonsl. Dopmyna Ilimanka cBs3M
SHEpPruM (HOTOHA C €ro YacTOTOM. DHeprus

U UMIyJIbC (POTOHA

OTtkpsiTHE 51 HCCIIEA0BAHUE
dororddexra. Onbitel A.I'. Cronerosa.
3akoHbl poTodpdexra

YpaBHeHue DiHIITeHHA JUISt
dororddexra.  «KpacHas  rpaHuLa»
dboTtorddexra

Hasnenue cera. OnbiTel [1.H. JIeGeneBa

XUMHYECKOE NeHCTBUE CBETA

7.1.6

TexHuueckue ycTporcTBa: (HOTOIIEMEHT,
dboTomaTyuK, COJHEYHas Oatapes,

CBETOOHNOO

7.2

CTPOEHUME ATOMA

7.2.1

Mopens atoma Tomcona. OObITE
Pezepdopaa mo uccnenoBaHnio CTPOCHUS

aTroma. HnaHeTapHa;I MOACIIb aTOMa

7.2.2

Iloctynater  bopa.  M3nyuenue u

norjouieHue (OTOHOB TMpHU MEpexoje




aToMa C OJHOIO YpPOBHsS DJHEPruM Ha
apyroid.  Buabl  cnektpoB.  CrekTp

YpOBHEH HEPrUM aToMa BOAOPOIa

7.2.3

7.2.4

BonHoBEIE cBoiicTBa yacTUll. BOJIHBI 1€
Bporis. KopmyckyiisipHO-BOJIHOBOM
nyanmu3M.  Judpakimus 37IeKTpoHOB Ha

KpHCTaiax

CnoHTa"HHOE U BBIHYXJICHHOC U3JTYUCHUC.

YCTpoiicTBO M IPUHLIKIT pabOTHI Jlazepa

7.2.5

TexHuyeckne ycTpoiicTBa: CHEeKTPaIbHbIH
aHaJIn3 (COEKTPOCKOI), J1a3ep, KBAHTOBBII

KOMIIBIOTEP

7.2.6

[Ipaktnueckue pabotel. HalOmroaeHue

JIMHEHYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

MeTtoapl Ha6J'II-O,[[eHI/I}I U perucTtpanmuun

SJICMCHTAPHBIX YaCTHUI]

OTKpbITHE PAAMOAKTUBHOCTH. ONBITHI
Pesepdopna mo ompeneneHuo cocraBa
paanoakTuBHOTO u3nMyudeHus. (CBoiCTBa
anbpa-, Ocra-, ramma-Hu3I1y4eHHUs.
Bnusiare paguoakTUBHOCTH Ha IKUBBIC

OpraHu3MbI

7.3.3

7.3.4

OTkpelTHE TPOTOHAa W  HEWUTpOHA.
Hyxnonnas monens snapa ['eitzenbepra —
NBanenko. 3apsn sapa. MaccoBoe uucio

sapa. U3oTomnsl

Anbda-pacnan. DNEKTPOHHBIN 51
MO3UTPOHHBIK  Oeta-pacman. ['amma-
U3NydeHUe. 3aKOH  paJMOaKTUBHOIO

pacmaja

7.3.5

OHeprus CBSI3M HYKIOHOB B  sJpe.

Snepubie cuibl. JlepekT Maccsl siapa




7.3.6

7.3.7

Snepuble peakiuu. JleneHne W CUHTE3
a1ep

Snepusiii  peakrop.  TepmosiaepHbIN
cuHre3. [IpoGieMbl M  NEpPCHEKTUBbI
AJIEPHOM DHEPreTHKU. OKOJIOIMYECKHE

ACIICKThI ﬂﬂCpHOfI OHEPICTUKU

7.3.8

OneMeHTapHble  yacTuilbl.  OTKpbITHE
[IO3UTPOHA. @DyH1aMEHTAIIbHbIE

BSaHMOHCﬁCTBHH

7.3.9

TexHuueckue ycTpoiCTBa:  JO3UMETD,
Kamepa BuibcoHa, sAepHBI peakTop,

aroMHas bomOa

7.3.10

8.1

[IpakTnueckue pabotel. MccnempoBanue
TPEKOB YaCTHII (mo TOTOBBIM

dororpadusm)

OJIEMEHTHBI ACTPOOU3NKU

Bun 3B€3qH0r0 Heba. Co3Be3nus, sipKue

3Bé3IU>I, IJIaHCThI, UX BUIUMOC JIBUKCHUC

8.2

8.3

Conneuynas cucrema. IlnaHeTsl 3eMHOI
rpYIIIbI. IImaneThI-TUTa’ThI n ux
CIIYTHHKH, KapJIUKOBBIC ITJIAHCTHI. Marjsle

Tesa COTHEUHOH CUCTEMBI

Connane, d¢ortochepa u  armocdepa.

ConHeyHas aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€371

8.5

3BE3/1bl, MX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBETUMOCTb, paJinyc, TeMIleparypa,
170:¢ B3aMMOCBSI3b. Hwnarpamma
«CTIEKTpaJIbHBIA  KJIACC — CBETHUMOCTbHY.
3BE3abI IVIABHOM  ITOCJIEIOBATEILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTEY IS

3BE3/] ITIaBHOI MOCIEN0BATEILHOCTH

8.6

Buyrpennee CTpOEHUE 3BE3.

COBpeMeHHBIe npeaACTaBJICHUA 0




IMPOUCXOKACHUHN U 3BOJIFOTUN ConHnia n 3BE3I.

Jrarsl JKU3HA 3BE3]T

Mneunstii Ilyte — Hama [anakrtuka.
CnupanbHasgs  cTpyktypa ['aynakTukw,
pacnpezneneHue 3BE3N, raza U IbUIM.
8.7 ITonoxxenne wu nBuwxkenue CoiaHia B
lanaktuke. Ilmockas u cdepuyeckas

HOACHUCTEMbI lNamakTukn

Tunel ramaktuk. PagumorajakThkn WU

8.8
KBa3apel. YEpHBIE ABIPHI B SAPAX FaTaKTUK

Bcenennas. Pacmmmpenne BceneHHOM.
3akoH XaOOma. PazOeraHue ramsakTHK.
8.9 Bospact u panuyc Bcenennoii, teopus
bonbmioro B3peiBa. Mogenb «ropsiueit

Bcenennoi». PennkroBoe n3nyyeHue
MacmrabHast  cTpykTypa BceneHHol.
8.10 Mertaranaktuka. Hepeménnsie npoOiaembl

ACTPOHOMHUU




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

METOANYECKHUE MATEPHUAJIBI U YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






