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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 06a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHM M TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTelbHOU Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxke c¢ yuéroMm denepalbHON paboueil MmporpaMMbl BOCIHTAHHS H
KOHIIENINK TpenofaBaHus yueOHoro mnpeamera «Dusuka» B 00pa3zoBaTelbHBIX
Opra"u3anusax Poccniickon denepanum, peANU3YIOIIUX OCHOBHBIE
o0pa3oBaTeNbHbIEC TPOTPAMMBI.

CopnepxkaHue mnporpaMMmbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydarommuxcsa 10—-11 kiaccoB npu 00yueHun
ux (u3MKe Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K nmaHUpyEMbIM
JUYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHUs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pEAM3AIUU MEXIPEAMETHBIX CBA3eH (U3UKU C
€CTECTBEHHO-HAYYHBIMH YUYEOHBIMH MpeMeTaMu. B Hell onpenenstoTcsi OCHOBHbIE
1IN U3y4eHUs! (PU3UKU Ha YPOBHE CPEAHEro OoOILIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUSI Kypca (U3UKHU: JIMYHOCTHBIE, METaIpPEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYALT:

e IUJJAHUPYEMBIE PE3YJITATHl OCBOCHHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

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

®du3rka Kak Hayka O HauOoJsiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYyMAas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpykaromem mupe. LHIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3youi
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NYECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB M SBIICHHH, HM3y4aeMbIX XHMHEH, OHOJOTHEH,
dbuznyeckoir reorpadueir uw actpoHomued. Mcmonb3oBaHHE MW AKTHBHOE
npuMeHeHue (QU3MYECKUX 3HAHUW  ONpeNeNsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTH B cepe IHEPTEeTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA,
MOJTyYeHUs] HOBBIX MaTEpHaJiOB C 3aJaHHBIMH CBOMCTBaMHU U Apyrux. M3ydenue
(bU3MKKM BHOCUT OCHOBHOW BKJI1a/l B (DOPMHUPOBAHUE €CTECTBEHHO-HAYUYHON KapTHHBI
Mupa oOydarormuxcsi, B (HOpMUPOBAHHE YMEHHH TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS TIPU BHITIOJIHEHUY UMH YUEOHBIX UCCIICIOBAHUI.

B ocHOBY Kypca pu3uku i1 ypoBHS CpeHEro o011ero 00pa3oBaHusi OJIOKEH
pAIl Uael, KOTOPhIE MOKHO PacCMaTpUBaTh KaK MPUHIIUIBI €r0 TTOCTPOSHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTUYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3zesioB (PM3MKHU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKHU
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepHM, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpPEANosiaraeT HCIOJIb30BAHHUE
TYMaHUTapHOTO TOTEHIMana (HU3MUECKONM HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU TTpoOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypce Gu3nku npeanonaracT 3HakOMCTBO
C LIMPOKUM KPYTrOM TEXHUYECKHUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUYECHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocusayuu peamusyercs TMOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHMsl SABJIAIOTCS (u3nueckue teopun (HopMHpOBaHHE NMPEICTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeOopuH, posid GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O PUPOJIE, TPAHUIIAX IPUMEHUMOCTH
TEOPHA, /ISl ONIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCEro 3a CYET OpPraHU3alliU SKCIEPUMEHTAIBHOM AESITENTbHOCTH O00YyYaroIIuXcCs.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPBIE B TpOrpaMme
no (usuke OObEIMHEHBI B OOIIMIA CIHUCOK YYEHHYECKHUX MPAKTHUYECKUX PadoT.
Bbiienenne B yKa3aHHOM IepedHE J1abOpaTOPHBIX padOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUJIAHWPOBAHUS W OCHalleHusl kabuHeta ¢usuku. [lpu
TOM oOecrneurnBaeTcsl OBJAJCHUE OOYyYalolMMHUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEAOBAaHUS 3aBUCHUMOCTEN (PU3MUECKUX BEIUYMH U
IIOCTAHOBKY OITBITOB I10 TPOBEPKE MPEI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAEISETCS PEIIEHUIO0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
ITpu 3TOM 11711 pacUETHBIX 3a1a4 IIPUOPUTETOM SIBJISIFOTCSA 3a0a4U C SIBHO 3aJaHHOU
bu3nueckol MOJeNblo, TO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HUHTETrpUPYs 3HAHUS U3
pa3HbIX pa3nenoB. /[ KayeCcTBEHHBIX 3a/ad NPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha



OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBICHUM M IPOLIECCOB B OKPYXKAIOLIEH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cootserctBum ¢ TpedoBanussmMu @PI'OC COO k maTepuanbHO-TEXHHYECKOMY
o0ecrniedyeHn0 yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
CpeqHero oouero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBHUAX IPEAMETHOTO
KabuHeTa (U3MKU WM B YCJIOBHUSX MHTEIPUPOBAHHOTO KaOMHETAa IPEAMETOB
€CTECTBEHHO-HAYYHOr0 1ukKiIa. B xabuHete GU3MKU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 000pyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000PYIOBaHHUE.

JleMoHCTpallMoHHOE  000pyZoBaHHE (OpMHpYETCI B COOTBETCTBUH C
OPUHLAIIOM MHUHUMAJIBHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI  M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHHH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHUYECKUX MPAKTUYECKUX pPadoT
dopMupyeTcss B BHJE€ TEMAaTUYECKUX KOMIUIEKTOB U 00€CIeYMBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTmueckue KOMILIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(POBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LEJIIMHU U3y4Y€HUs PU3UKHU B 001IEM 00pPA30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHUE IMPEACTABICHUN 0O HAYYHOM METOJE MO3HAHUS U (OPMUPOBAHNE
HCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yibTaTa NU3yuyeHHUs] OCHOB
CTPOEHMSI MaTepUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBSICHATH SBJICHUS C MCIOJIb30BAaHUEM
(du3nyecKnX 3HAaHUM U HAyYHBIX J1I0Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKU M TEXHOJOTHIA.

JlocTmxeHne 3TUX lene 00ecreynBaeTCsl pelieHHeM CIIEeIyIONMX 3a1ad B

nporuecce U3y4eHus Kypca GU3NKU Ha ypOBHE CpeHEro o01ero oopa3oBaHus:

e MpuOOpEeTEeHNE CUCTEMBI 3HAaHUI 00 00X PU3HUECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAsS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPOPHU3UKH;



e (opMHpOBaHME YMEHMHA NPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsiICHEHUs] (PU3MYECKUX SBJICHUM B TNpUpOAEe U JUId HIPUHATHUA
IIPaKTUYECKUX PELICHUI B IOBCEIHEBHOM )KU3HU;

e OCBOCHME CIIOCOOOB pEUIEHHs pa3IUuYHBIX 3aJady C SBHO 3aJlaHHON
¢u3nyeckoil Mojenplo, 3anad, I[OApPa3yMEBAIOLIMX CaMOCTOSTEIbHOE
co3zianue (U3NYECKON MOJEIH, aIeKBaTHON YCIOBHSIM 3a/1a4U;

e IOHMMAaHHE (PU3NYECKUX OCHOB M IPHUHILIMUIIOB JEHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTMYECKHUX MPOLIECCOB, UX BIMAHUA HA OKPYKAOLIYIO
cpeny;,

e OBJIAJICHUE METONAMH CAaMOCTOSITEJIBHOIO IUIAHUPOBAHMS WU IPOBEICHUS
($U3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTaluuu HH(opmanuu,
OIIPENEIICHUS JOCTOBEPHOCTH MOJIYYEHHOTO PE3YIIbTaATa;

e CO3JIaHHE YCIIOBMM NI Pa3BUTHsS YMEHHMU IPOEKTHO-UCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

OcCHOBHBbIC KOPPEKUHMOHHBIE 3a1a4H

1. Pa3zBuTHE MBICIUTENBHBIX ONEPAlNA U YMCTBEHHOM AEATEIBHOCTH:
dopMupoBaHue NpUEMOB YMCTBEHHON paOOThI. YUUTh aHAJTU3UPOBATh UCXOIHBIC
JIAHHBIE 3a/1a4H, INIAHUPOBATH X0/ PEIICHUS, OCYILLECTBIIATh IO3TAIIHBIN U
WUTOTOBBIA CAMOKOHTPOJIb.

Pa3BuTrie OCHOBHBIX MBICIUTEIBHBIX OIEPALIMM: aHAIM3a, CUHTE3d, CPABHEHU,
00001IECHUS.

Hopmanusanus B3auMOCBs31 MbllIEHNs U peuud. IloMoraTe npaBUIIbHO
ynoTpeOsaTh PU3NYECKYIO TEPMUHOJIOTHIO, YCTaHABINBATh JIOTHYECKUE CBSI3U B
W3JI0KEHUH MaTepuaa.

2. Koppeknuust IBUraTeNbHbIX HAPYIICHUM:

Ananranus NpakTUYECKOM AEATEIbHOCTU. Y UATHIBATh UHAUBUIyaIbHbIE
BO3MOKHOCTH peO€HKA MPU OpraHU3alyuy Ja00paTOPHBIX PaOdOT U MPAKTUYECKUX
3aaHAN

Uepenosanue BUAOB AeATeNbHOCTU. [IpegoTBpalars yromieHue 3a C4ET CMEHBI
YMCTBEHHOM U MPAKTUYECKOUN pabOThl, 103UPOBAHUS

MecTo yueOHOTro nmpeamera B yueOHOM ILIAHE.
KonundectBo wacoB jyist n3ydeHus ¢pu3nku Ha 6a30BoM ypoBHe B 11 kiacce —
68 yacos.



11 KIIACC

Paznen 1. dinexkTpogunamuka

Tema 1. Macnummnoe none. In1eKmpomacHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHL. B3anMo1elicTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWK. [[pUHIIMTI CyneproO3ULIMK MAarHUTHBIX MOJIEH.
JluvHnn MarHuTHOM WMHAYKIMM. KapTuHa JMHUNA MAarHUTHOM HWHIAYKUIHUM I10JIS
MMOCTOSIHHBIX MAarHUTOB.

MarautHOE TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWHUN WHIYKUIWH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOrO0 MPOBOJHHUKA W 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJHUKA, KaTyIIKH ¢ TOKOM. OnbIT Dpcrena. B3anmoneicTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuua Jlopenua, €€ MOlyJib ¥ HallpaBlIeHHE. J[BUKEHNE 3apSAKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoOM moJje. Pabota cuibl JlopeHna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
MHAYKIAHW. OJIEKTPOABIXKYIAS CWIa HWHAYKUAW. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuun @apanes.

BuxpeBoe »lEKTpUYECKOE ToJie. OIEKTPOJABIKYIIAs CUla WHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  fIBJIE€HHME CAMOMHAYKIMU. OJIEKTPOABMKYIIas CHJIA
CaMOMHAYKIIHH.

DHeprvs MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHu4ecknue yCTpOMCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOCTOSHHBIE
MArHUThl, BJEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTApPHBIX
YacTHll, UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTy4YKa MATHUTHBIM TTOJIEM.

JlvHUM UHAYKIIMA MarHUTHOTO MOJIA.

B3anmonencTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cunia Amrnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBiieHME PIIEKTPOMArHUTHON UHYKIMH.

ITpasuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIIECH CHIIBI MHIYKIHH OT CKOPOCTH M3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBieHME CAaMOMHTYKIIMH.



Yuenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydyeHne MarHuTHOTO MOJIs1 KaTYIIKH C TOKOM.

HccnenoBanue AeUCTBUS OCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.
HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKLUU.

Pa3nen 2. Kosie0anus ¥ BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

KonebGatenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUA.
["apmonnueckue xonebanus. I[lepuox, wactora, ammumryaa U (aza koireOaHU.
[IpyXVHHBIN MasTHUK. MaTremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npyu rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE JJICKTPOMAarHUTHBIC KOJCOAHWS B
UJeaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aryxarouumx KoyueOaHUAX. BbIHYK/IEHHbIE MEXaHUUYECKUE
KojeOanus. Pezonanc. BeIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUs.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHHUS.

Tpancpopmarop. [IpousBoacTBO, nepeaadya U NOTPEOIICHUE SIEKTPUUECKOM
HHEPrur. DKOJIOTHUECKHE PUCKH MPU MPOU3BOACTBE 3JIEKTpodHepruu. KymnbTypa
WCIIOJIb30BaHUs AJICKTPOIHEPTUH B TOBCETHEBHOM KU3HU.

TexHudeckue yCTpOMCTBA U NPAKTHYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT0 TOKA, TMHUU AJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasTHHK).

HabGmronenne 3aryxaromux KojieOaHu.

HccnenoBanre CBOMCTB BBIHYXICHHBIX KOJICOAHU.

HaOmronenue pezoHanca.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuminorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA U HAMPSXKEHUSI OT BPEMEHU) ISt
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3oHanc mpu MOCNENOBAaTEIbHOM COEIMHEHHUU PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Monenb TMHUY 3JIEKTpONEpeiayu.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

HccnenoBanre 3aBUCMMOCTH TIEpUOJa MaJbIX KOJI€OaHUI Tpy3a HA HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.



HccnenoBanre nepeMeHHOTO TOKA B LIEMH U3 MOCIEA0BATEIbHO COETUHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 60JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M TOPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u uppaxius MeXaHUIeCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXCHUE, MPEIIOMIICHUE, MONIpu3anus, Tudpaxkius,
uHTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEeKTPOMarHUTHBIX BOJIH. [IprMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHUYecKHue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JMAarHOCTHMKAa B TEXHMKE M MEIWILIHMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: U NpeJOMIIEHUS MEXaHUYECKUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuud MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaGmronienue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTON KosieOaHuil.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHUE,
noJisipu3anys, IuQpakuus, tHTepPepeHLus.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHui B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MPEIOMIICHHUS cBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiicHus. [lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJHOTO
BHYTPEHHETO OTPaKEHHUSI.

Hucnepcus cBera. CnoxHbli coctaB Oenoro cseta. Ler.



Cobuparomnire 1 paccerBatroiye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHUe
U onTHYecKas cuia TOHKOM JuH3bl. [locTpoenne n3o0paxkeHuil B cOOUpAIOIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBust HaOMOAEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakumst cBera. JlubpakumoHHas pemeéTka. YCIoBUE HAOIMIOACHUS
[JIaBHBIX ~MAaKCUMyMOB TIpU  TMAJEHUM MOHOXPOMATHYECKOrO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonspuzamus ceera.

TexHuyeckue yCTpOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsAMONTMHEWHOE pPaCIpPOCTPAHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopBkI.

[TonHOE BHYTpeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MUKpOCKoIa, TeJIECKOna.

Habmronenune natepdepeHnm cBera.

HaOmnronenune nudpakiyuu cBera.

HaGmronenue nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmusie pabonul

N3mepeHue nokazaress npesioMIIeHUs CTeKIIa.

HccnenoBanne CBOMCTB H300paKEHUH B JIMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3nen 3. OcHOBBI cCHIEIHAIBLHON TEOPUU OTHOCHTETbHOCTH

['panuLIBI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [locTynaTsl crienuanbHOU
TEOPUH OTHOCHUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe,
MIPUHIIUIT OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJJICHUE BPEMEHHU U COKpAICHUE
JUTAHBL.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3b MaccChl C SHEPrUed U UMITYJIHLCOM PEITUBUCTCKON YaCTULIbl. DHEPTU
MTOKOSI.



Pasznen 4. KBanToBasi pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTON. DHEprus
U UMIyJbC (poTOHA.

OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3aKOHBI
dororddekra. Ypasuenue DitHITeHHA 111 Porodddekra. «KpacHas rpaHuiar
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE JIEVCTBUE CBETA.

TexHuueckue yCTpOCTBA U MPAKTHUECKOE IPUMEHEHHE: (OTOIIEMEHT,
dboTomaTYNK, COJTHEUHAs1 OaTapest, CBETOIHO/I.

Jlemoncmpayuu

®oTo3(dQdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poToaddekTa.

Ceeroguop.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nmyueHune W mOTIIOUIECHUE
(OTOHOB MpU MEpPEexXo/e aTOMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroi. Bumel
criekTpoB. CIEKTp YpOBHEW SHEPTUU aToMa BOJIOPO/IA.

BosHoBbIE cBOlicTBa yacTull. Bonnbl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJn3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopaa.

OnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenue muHENYaThIX CIIEKTPOB UBITYUCHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CexTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTHI, JI0KA3bIBAIOIINE CIOXHOCTh CTpoeHUsl sjpa. OTKphITHE
panuoakTuBHOCTU. OnibITH Pezepdopia o onpeeneHuto coctaBa paiu0aKTUBHOTO
usnydyennsi.  CpoiictBa  ambda-, Oera-, ramMMma-usnydeHus.  BrusHue
PaINOaKTUBHOCTHU HA KUBbIE OPTAHU3MBI.



OTkpbiTHE TIPOTOHA U HeWTpoHa. HykioHHas monens snapa I'eizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

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

OHeprus CBA3HM HYKJIOHOB B siipe. Saepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTeE3 AEp.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
AJIEPHOM SHEPTETUKHU. JKOJOTNYECKHUE ACTIEKThI AIE€PHON SHEPTETUKHU.

OnemeHTapHble YacTUIbl. OTKpPBITHE MO3UTPOHA.

MeTobl HAOJIFOIEHHS U PETUCTPALUN 3JIEMEHTAPHBIX YaCTHILI.

®dyHIaMeHTalbHbIe B3aUMOJeHCTBUA. EAMHCTBO PU3HyecKoi KapTUHBI MUPA.

TexHU4ecKue yCTpOMCTBAa U MPAKTUYECKOE NMPUMEHEHHUE: JO3UMETp, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CuéTynK MOHU3HPYIOIINX YaCTHULL.

Yuenuueckuii sxcnepumenm, 1abopamoptwle pabomol

HccnenoBanrie TpeKOB 4acTHIL (110 TOTOBBIM (GoTOrpadusim).

Pa3nen 5. JjieMeHTbI aCTPOHOMMH M aCTPOPU3NKHN

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMHH.

Bupa 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHIMMOE
JIBUKEHHUE.

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprun ConiHIA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3] TJIABHOM MOCJIENOBATEIBHOCTA. BHYTpEHHEE CTpoeHue
3B€311. COBpEMEHHBIE MPEICTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3.

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanaktuke. Tunel ranakruk. Pagnoranaktuky u kBazapbl. UEpHBIE NBIPHI B sSIpax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa00ua. Paz0oeranue ramakTuk.
Teopus bonsioro B3psiBa. PeMKTOBOE U3ITyYEHHUE.

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus



HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONpeieNIeHUs MOJIOKEHUSI HEeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpPHOro MOJyIIapys U SIPKHUE 3BE3BI.

HabGmnronenus B teneckon Jlynsl, mianet, Maeunoro [lyTu.

O6o0maroniee NOBTOPEeHUE

Ponb Qu3uku U acTpOHOMHM B HSKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJIBHOM M 3TUYECKOM cpepax 1eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (PU3UKHU U
aACTPOHOMHUH B COBPEMEHHOW Hay4YHOUN KapTHHE MUPA, pOJib (PU3NUECKON TeOpuu B
dbopMUpOBaHUY MPEACTABICHUIN O (PU3NUECKON KapTHUHE MUPA, MECTO (PU3UUECKON
KapTHHBl MHUpa B O0IIeM pSAy COBPEMEHHBIX €CTECTBEHHO-HAyUHBIX
MPEACTABIICHUI O IPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuyenue kypca ¢usnku 0a30Boro ypoBHsA B 11 kimacce ocylecTBIsieTcs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OMOJIOTMH, XMMHH, Teorpaduu U TEXHOJIOTUU.

Meocnpeomemuvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, rumore3a, (puamyeckas BEIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIIEPUMEHT, MOJEIHPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMBl YPaBHEHUM, TPUTOHOMETPHUUYECKHUE
(GYHKIMM: CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHl U MX IIPOCKLUHMHU HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IIPOU3BOJIHBIE 3JIEMEHTApHBIX (DYHKIMI, OPU3HAKK MOJ00US TPEYroJIbHUKOB,
onpeiesIeHHE TIOMAIU TIIIOCKUX GUryp u o0béMa Tel.

buonoecusa: »nektpuueckue SBICHUS B JKMBOW MpUPOAE, KoJieOaTelabHbIE
JBUKEHHUS B )KUBOW IPUPOJE, ONTUYECKUE SIBJIICHUS B KHUBOMU IPUPOAE, NCUCTBUE
paaualyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUS KPUCTAINIMYECKON PEeIIETKH, CIEKTPAIbHBIA aHaIHU3.

l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KH MAarHuTHBIX Py,
doTochEMKa 3eMHOM MOBEPXHOCTHU, PECKA3AHNE 3EMIICTPSICEHUH.

Texnonocua: JHMHUM DIEKTpONEpenad, TIEHEPATop IIEPEMEHHOIO TOKa,
DIEKTPOABUTATENb, WHAYKLIMOHHAA II€4Yb, pPANap, PAaIHONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsl OITHKA,
coJIHEeUHas barapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEIHEI'O OBIIIET'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Pu3nuka» Ha YPOBHE CpPEIHEro OOIero
oOpa3oBanus (0a30BbI YPOBEHB) JOJKHO OOCCTICUUTHh JOCTIKCHUE CIICTYIONINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS yueOHOTO TpenMera «Du3nkay TOHKHBI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaromuXxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUU, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHUHCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONBITA U OMbBITA JIEITEILHOCTH B MPOILIECCE Peaanu3ali OCHOBHBIX HAIPaBICHUH
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIMK 00YYAIOIIErocs Kak akTUBHOT'O U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPATULHUOHHBIX  OOIIEYETOBEYECKUX T'YMAaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYKO JI€STEIIBHOCTh B MHTEpECaX I'Pa)KJaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbLHON OpraHu3allny;

YMEHUE B3aMMOJEHCTBOBATH C COUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBUH C
uxX (YHKIUSMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOU JIESITETbHOCTH;

2) NaTPHOTHYECKOTO BOCITUTAHUSI:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IPaXKTaHCKON UACHTUYHOCTH, MATPHOTH3MA,

LIECHHOCTHOE OTHOIIEHUE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHUKCHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
NpUCYIIEro (PU3NYECKON HAyKeE;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpPEC K Pa3IMYHbIM cdepaMm npodecCuoHaNbHONU AEATEIBHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKON M TEXHUKON, YMEHHE COBEpIIaTh OCOZHAHHBINA BHIOOP
Oynyiel mpodeccuu 1 peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC IJIAHBI;

TOTOBHOCTb U CIOCOOHOCTHh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTU
(GU3MKYN Ha TIPOTSKEHUH BCEH KU3HU;

6) 3K0JI0rNYeCcKOTr0 BOCIIUTAHUS

c(hOpPMHPOBAHHOCTh JKOJOTMYECKONW KyJNbTYphl, OCO3HAHHE TJI0OAIBHOIO
XapakKTepa 3KOJOTHYECKHUX MPOOIeM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE JICCTBUIM B OKPYKAIOIIEH Cpelie Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHrue ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTU Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs GU3NUYECKON HAYKH;

OCO3HAHME LEHHOCTHM HAy4YHOW JEATEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs (U3UKHN OCYIIECTBIISATh MPOEKTHYIO U UCCIEA0BATEIbCKYIO IEATEIbHOCTh
WHIUBUYaAJIbHO U B TPYyIIIIE.

METAINIPEIMETHBIE PE3YJIBTATDBI

Ilo3naBaTe/ibHbIE YHUBEPCAJIbHBIE YUeOHbIe /1eiiCTBUS
ba3zoBble jornyeckue AecTBUS:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyallU3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTpENENATh IENU JACSITCIBHOCTH, 3aJaBaTh TapaMeTpbl W KPUTEPUU HX
JIOCTHKEHUS,
BBISIBIIAITH  3aKOHOMEPHOCTHM W MPOTHUBOPEUHS B  PacCMAaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarbiBaTh IUIAaH PEIICHUS MPOOJEMbI ¢ y4€TOM aHajiu3a WMEIOLIUXCS
MaTepHaTbHBIX M HEMATePHUATbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBHI B I€SITEIIbHOCTh, OIICHUBATh COOTBETCTBHE PE3YJIHTATOB
IEJI5IM, OLICHUBATh PUCKH TIOCIEACTBUMN JACSITEIBHOCTH;
KOOPJIMHUPOBATH M BBITTOHATEH pa0OTY B YCIOBHUSAX PEajbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOCHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eCTBUA:
BJIAJCTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMH TOHATHUSMU W METOJAMHU
bu3nuecKoil HayKH;



BJIa/I€Th HaBbIKAaMHU Y4eOHO-HMCCIIEA0BATENbCKON U MPOEKTHON AESITENbHOCTH
B 00J1aCTH (U3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIBHOMY MOUCKY
METOJIOB peUIeHMs 3ahad (U3UYECKOTO COJAECpPKAaHUsS, MPUMEHEHUIO Pa3IMYHbIX
METO/I0B [TO3HAHMS;

BJIAJETh BHUJAMH JEATEIBHOCTH IO IMIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPa30BAHUIO M NPHUMEHEHUIO B Pa3IMYHBIX Y4E€OHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YY€OHBIX IIPOEKTOB B 00s1acTH (PU3HKY;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apPTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh APaMETPhl U KPUTEPUU PEILLICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE pEUICHUs 3a7auyd pPe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JIOCTOBEPHOCTD, IPOrHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITEIbBHOCTH, B TOM YUCJIE TIPU U3YUEHUH (DPU3UKU;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUA MO (QU3MKE B MPAKTUYECKYIO 0O0JIacTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUA U3 PAa3HBIX YUYEOHBIX MTPEIMETOB;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTrMHAIbHBIE TOAXObI U PEILICHHUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTEPHATUBHbBIC PELICHMUS.

Pabora ¢ undpopmaunmeii:

BJIAJETh HABBIKAMHU MOJy4YeHHUs] UHPOpManuu (U3NUECKOTO COAEPKaHUS U3
VMCTOYHUKOB PA3HBIX THUIOB, CAMOCTOATEIBHO OCYUIECTBISATh IIOHMCK, aHaJM3,
CUCTEMAaTH3alUI0 U WHTEPIPETAlNni0 MHPOPMALMU pPa3IMYHBIX BUIOB U (opm
IIPE/ICTABIICHHUS;

OLICHMBATh JOCTOBEPHOCTh HHPOPMALIUH;

UCIIOJIB30BaTh  CPEACTBA  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJa4 ¢ COOII0ICHUEM TPEOOBaHNM SPrOHOMUKH, TEXHUKU 0€30I1aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STHYECKHMX HOPM, HOPM HH(OpPMALMOHHON
0e30macHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COACpPXKAHUS B Pa3IUYHBIX (opMarax cC
y4€TOM Ha3zHayeHHsI THPOPMAIIUHU U LEIEBOU ayAUTOPHUH, BHIOMPAsi ONTUMAIbHYIO
(dbopMy npeacTaBIeHUS U BU3yaTu3alliu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:
OCYILIECTBIAThH OOIIEHNHE HA YpoKax (PU3HKH U BO BHEYPOUHOU JIEATENBHOCTH;
pacro3HaBaTh MNPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;



Pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh U KCIOJIb30BaTh NMPEUMYILECTBA KOMAHIHOW U WHIUBUAYAIbHOMN
paboTHI;

BBIOMpPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KAXKIOT0 YJIEHA KOJUJIEKTUBA;

NPUHAMATh 1M  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHM Y4YaCTHHKOB, OOCYXIaThb pe3yibTaThl
COBMECTHOM padoThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia M KAXI0I0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pe3ysbTaT no pazpaboTaHHBIM KPUTEPUSIM;

Ipe/uiarartb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, PAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHUE B Pa3IMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

PerynsiTuBHbIE YHHBepcaJbHbIe yueOHbIe NeiCTBHSA
Camoopranusamnus:

CaMOCTOSITEJIbHO OCYILECTBIIATh MO3HABATENIbHYIO AESITENBHOCTh B 00JacTU
(GU3MKM W acCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIHO COCTABJISITh IUIAH PEIICHUS PACYETHBIX M KAaYECTBEHHBIX
3aJa4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsITh paMKH Yy4€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJICKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEJISIM;

BJIAJE€Th HABBIKAMM  TIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEPILIAEMbIX JIEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUM;

UCIIOJIb30BaTh MPHUEMBI PeIIEKCHU ISl OLIEHKH CUTYalllH, BIOOpa BEPHOTO
pelieHus;



YMETb OLEHUBATH PUCKHM W CBOEBPEMEHHO IPHUHHUMATH PELICHHA IO HX
CHIKCHMUIO;

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AaHAIN3E peE3yJbTaTOB
NEeSATEIbHOCTH;

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPU AHAIN3E pPE3yJbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYIHX HA OIIHOKH.

B npouecce TOCTHKEHHS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS ITPOTPAMMBI I10
buszuke JUIE  ypOBHS CpeAHEro oOmero oOpa3oBaHus Yy OOydYarolIUXCs
COBEPILIECHCTBYETCS AMOIIMOHAJIBHBIN WUHTEJUIEKT, IIPEAOIararo M
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOUIETO CIIOCOOHOCTh IOHUMATh CBOE SMOL[MOHAIIBHOE
COCTOSIHUE, BUETh HANPABIECHUS PA3BUTHUS COOCTBEHHOW AMOIIMOHAIIBLHON CeEpHI,
OBITh YBEPEHHBIM B Ce0€;

CaMOpPETYJIMPOBaHUs, BKIIIOYAOIIET0 CAMOKOHTPOJIb, YMEHUE NPUHHUMATh
OTBETCTBEHHOCTb 32 CBOE TIIOBEJCHHME, CIIOCOOHOCTh aJaNTUPOBAThCA K
AMOIIMOHAJIEHBIM U3MEHEHHSIM U MPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEW CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCcHexy, ONTUMH3M, WHHLIHMATHUBHOCTb, YMEHHE JEHCTBOBATh HMCXOJS U3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh 3MOLIMOHAJIBHOE COCTOSIHUE
JIpPYTUX, YYUTHIBaTh €ro IMpU OCYIIECTBICHUH OOLIEHUs, CIOCOOHOCTh K
COUYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIOUINX CIOCOOHOCTh BBICTPAauBaTh OTHOILICHUS
C IpYTUMH JIFOJbMH, 3a00TUTHCS, IPOSIBIATH HHTEPEC U pa3periaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K koniry o0yuenus B 11 kiacce nmpeMeTHbIE pe3yJbTaThl HA 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh COOPMUPOBAHHOCTh Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YyHOW KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B TPAKTUYECKOU NECATEIBHOCTH JIFOJEH, LEIOCTHOCTh U E€HUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJEIICH:
TOYEYHBIN AJIEKTPUYECKUM 3apsijl, Iyd CBETA, TOYEYHBIA UCTOUYHHUK CBETA, SJICPHAS
MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa TMPHU perieHUuH (PU3NYECKUX
3a7ad4;



pacro3HaBaTh (pu3nuecKue siBICHUS (IIPOIECChI) U OOBSICHATh MX HAa OCHOBE
3aKOHOB 3JICKTPOJAMHAMUKU U KBAHTOBOW (PM3UKHU: JICKTPUUECKAsT MPOBOAMMOCTbD,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JICHCTBHUS TOKA, B3aMMOJCHCTBHUEC
MarHuTOB, OJJICKTPOMAarHUTHAs WHIYKIUSA, JCWCTBHE MArHUTHOTO TIONSA Ha
IPOBOJHUK C TOKOM W JBIDKYIIUHCS 3apsj, 3JCKTPOMAarHUTHBIE KOJICOAHUS W
BOJIHBI, TMPSAMOJHHEHHOE pPACIpPOCTPAHCHHUE CBETa, OTPaXXCHUE, IPEIOMIICHHE,
uHTepdepeHiysi, audpakius ¢ [OJIpH3alMs CBETa, JIUCICPCUS  CBETa,
doTornexrpuaeckuii 3GdexT (hoTtodddekT), cCBeTOBOE NaBiieHNne, BOZHUKHOBCHHE
JMHEHYaTOro CIIeKTpa aToMa BOJOPOJa, eCTECTBEHHAs M HMCKYCCTBEHHAs

PaIMOaKTUBHOCTB;
OMKCHIBATh W3YYEHHBIC CBOMCTBAa BEUIECTBA (DJIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYID  IMPOBOAUMOCTHh  pPAa3IUYHBIX  Cpea) |

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), UCMONB3Ysl (PU3NUYECKHUE BEJIUYMHBIL:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUECKOE HAIpPSHKEHUE, BJIEKTPUUYECKOE
COMPOTHUBJICHUE, PA3HOCTh MOTEHIIMAIOB, AJIEKTPOJBIDKYIAs CUia, paboTa TOKa,
WHIYKIHUST MarHUTHOrO Mojsi, cuwia Ammepa, cuna JlopeHia, MHIYKTHBHOCTb
KaTYILIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoJieOaHU B KoJeOaTEeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
FapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (POKyCHOE paccTosiHUE W
ONTUYECKAs CUJia JIMH3bI, MPU ONUCAHUM TPABUIBHO TPAKTOBATH (PU3UUYECKUIA
CMBICII HCIIOJIb3YEMBIX BEIMYMH, HMX OO0O3HA4YCHHs U EJAWHMIIBI, YKa3bIBaTh
(dhopMyIIbl, CBA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BETMYUHY C IPYTUMH BEIMUNHAMM;

OMHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SBJICHUS M MPOLECCHl, HCIOIb3YS
dbu3nyeckre BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, SHEPTUS U UMITYJIbC (DOTOHA, IEPHO]T MOTypaciaga, SHEPTUS CBA3U
ATOMHBIX SIZIEp, TPU OMUCAHWUU TMPABUIBLHO TPAKTOBATh (UUUYECKUN CMBICI
UCIIOJB3YEMbIX BEJIMYMH, UX OO0O3HAYCHHUS M €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONIME JAaHHYH (U3UYECKYIO BEJIMYMHY C JAPYTMMU BEJIMYUHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUYNHBIL

aHATM3UPOBaTh (PU3UUYECKHE TMPOIECChl U SBICHUS, UCIOJIBb3YsS (PU3NUECKHE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEILHOIO U MapaJlIEIbHOIO
COCIMHEHUS TPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH BIEKTPOMArHUTHOU
WHIYKIIMH, 3aKOH TIPSMOJUHEHHOTO PacIpOCTPAHEHUsSI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHIITEHHa g Gortorddexra,
3aKOH COXPAHEHUs SHEPruH, 3aKOH COXPAHEHUS HMITYJIbCa, 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MacCOBOr0 4YMCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAaKTUBHOIO pacmaja, Py 3TOM pa3ndaTh CIOBECHYIO (POPMYITUPOBKY
3aKOHa, €ro MaTeMaTHYEeCKOE€ BBIPAKEHHWE W YCIOBHS (TpaHULbl, 0OO0JacTH)
MPUMEHUMOCTH;



OTPEENATh HAMIPaBJIeHUEe BEKTOPA MHIYKIIMA MATHUTHOTO TOJIsl TPOBOHUKA
C TOKOM, cuJibl AMrepa u cuibl Jlopenna;

CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMIOJHATh AKCHEPUMEHTHI 10 HCCIEAOBAHUIO (PU3UUYECKUX SIBICHUNA H
MPOLIECCOB C HCIIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHUU: TpPHU ITOM
dbopmyIupoBaTh MpodIeMy/3a1ady U TUIIOTE3y YU4eOHOT0 SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITHUPOBATH
BEIBOJIBL;

OCYIIECTBIIATH MPSIMbIC M KOCBEHHBIC U3MEPCHUS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPEUTHOCTEN N3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTU (PU3NYECKUX BETUYHH C UCTIOIH30BAHUEM MPSMBIX
U3MEPEHHI: TPH ITOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl
MOJIYYCHHOU 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUAE TaOMUI[ U TpaduKOB,
JieaTh BBIBOJIBI IO PE3YJIbTaTaM MCCIIEIOBAHUS;

co0ro1aTh MnpaBuia 0€30MacHOro TpyJa MpH IPOBEICHUM HCCIIECJOBAHUNA B
pamMKax yd4eOHOTO DSKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW U MPOEKTHOM
JESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000opy10BaHUS;

pemaTrh pacuéTHble 3aJaydl C SBHO 3aJaHHON (U3MYECKOW MOJIEINbIO,
UCTIONB3YS (PM3UUECKHE 3aKOHBI U MPUHIIUITBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKHE BEIMYMHBI U (POPMYJIbI,
HEOOXOMMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKOUN BEJIMYNHBI,

peraTh KaueCTBEHHbBIE 3a/1a4d: BRICTPAUBAThH JIOTHUYECKU HEITPOTUBOPEUUBYIO
HENOYKY PAaCCYKICHHUW C OMOpPON Ha HM3yYeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

WCITIOJIB30BATh ITPH PEIICHUN YYEOHBIX 33/1a4 COBPEMEHHBIC HHPOPMAIIUOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMN U TPECTABICHUS
y4eOHOH ¥ HAy4YHO-TIONMYJISPHOW WHGOPMAIIMK, TOJTYYEHHOM W3 Pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyto HHPOPMAIIHIO;

OOBSCHATh TPUHIUIIBI JCHCTBUS MAalllMH, MPUOOPOB M TEXHUYECCKUX
YCTPOMCTB, pa3iuyaTh YCJIOBUSA UX 0€30MacCHOr0 MCMOJIb30BaHUS B MOBCEIHEBHON
KU3HH,

MIPUBOJINUTH MIPUMEPHI BKJIaJIa POCCHIUCKUX U 3apyOCIKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHI;



UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalleHuu ¢ TpudoOpaMu M TEXHUYECKUMHU
YCTPOMCTBAMM, NIJIsi COXPAHEHUSI 3[I0POBbSI M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PabOTy TPYMIbI, PAUMOHAIBHO pacHpelesTh O0O0S3aHHOCTH WU
IJIAHUPOBATH JIESITEIILHOCTh B HECTAHAAPTHBIX CUTYAllMSIX, aJI€KBAaTHO OIEHUBATH
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINBI B PEIICHUE pacCMaTpUBAEMON MPOOJIEMBI.
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padoThI padoTshI
Pazpnen 1. JIEKTPOAUHAMUKA
M C)
11 ATHITHOC HONE. JHCKIpOMATHHTHAT 11 1 3 https://m.eds00.ru/Z2Q390NG8
UHYKIHS
Hroro no pazneny 11
Pazgen 2. KOJIEBAHUS U BOJIHBI
M
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KoJIeOaHus
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Uroro no pazaeny 24

Paszea 3. OCHOBBI CIEIIMAJIbHON TEOPUM OTHOCUTEJBHOCTH

OcHOBBI crielIaNIbHOM Teopun

3.1 4 1 https://m.edsoo.ru/AOUCOVDK2
OTHOCHUTEJIBHOCTHU
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASI ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 https://m.edsoo.ru/SWOVAWQRS
4.2 Ctpoenue aToma https://m.edsoo.ru/HSBEAOOEA
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ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC

Ne ni/n

Tema ypoka

[TocTostHHBIE MArHUTHI U UX
B3auMoJieicTBUE. MarHuTHOE 1OJIE.
Bekrop marHuTHOM MHAYKUUU. JInHUN
MarHUTHOW MHIYKLIHH

MarsnuTHO€ 10J1€ IPOBOTHUKA C TOKOM.
OmnbiT OpcTena. Bzaumoenictaue
MIPOBOJIHUKOB C TOKOM

JlaboparopHas pabota «3yuenue
MarHUTHOTO TOJIST KATYIIKHA C TOKOM»

KoaudecTBO 9acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

JIeKTPOHHBbIE U (pPOoBbIE
o0pa3oBaTejbHbIe pecypchl

https://m.edsoo.ru/4DMOY IJN6

https://m.edsoo0.ru/1L5CT47FX

https://m.edsoo.ru/HGHXLNLRZ

JleficTBMe MarHMuTHOTO MOJISI Ha
NPOBOAHMK ¢ ToKkoM. Cuiia Amnepa.
JlabopaTtopHast pabota «HcciaenoBanue
JENCTBHS TIOCTOSITHHOTO MarHuTa Ha paMKy
C TOKOM)

https://m.edsoo.ru/UVHDISEX4

JlelicTBME MAarHUTHOTO MOJIS HA

JBIDKYIYIOCS 3apsDKEHHYIO YaCTHILY.
Cwua Jlopenna. Pa6ota cuitel Jlopeniia

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

DJeKTpoMarHuTHas MHIyKnus. [Totok
BEKTOpa MarHuTHOM nHAyKMu. IJ1C
WHIYKIIAA. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Gapanes

https://m.edsoo.ru/VA26C9C3J



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
https://m.edsoo.ru/VA26C9C3J

JlaboparopHas pabota «lccrnenoBanue
SIBJICHUS DJIEKTPOMArHUTHON MHAYKLIUK

https://m.edso0.ru/XZS5MQCBU

NHayKTUBHOCTB. SIBIEHNE CAMOUHAYKIUH.

O/C camouHIyKIIMU. DHEPrust
MarHMTHOTI'O TOJISl KATYLIKH C TOKOM.
DIIEKTPOMArHuTHOE IoJIe

https://m.edsoo.ru/EOTONSAEA

TexHuueckne ycTpoucTBa u Ux
MIPUMEHEHHUE: TOCTOSIHHBIC MATHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb,
YCKOPHUTEIN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYhb

https://m.edsoo.ru/UWNLFA9L6

10

11

O6o6maromuii ypok «MarauTHoe mosie.
DNEKTPOMArHUTHAS] WHTYKITHS
KonTponbHas padoTa 1o Teme
«MarHuTtHOE 1oJIe. DIIeKTPOMarHuTHasI
WHTYKITHS

https://m.edsoo.ru/COB05BGMC

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

12

CB00OOIHBIE MEXAHUYECKHE KOIECOaHNUs.
["apmonnueckue konebaHusi. Y paBHEHUE
TapMOHUYECKHX KOIeOaHUH.
[IpeBparienue sHepruu

https://m.edso0.ru/9Y6GYWEVP

13

JlabopaTtopHast pabota «HcciaenoBanue
3aBUCHMOCTH TIEPHOJIa MAIBIX KOJIeOaHMit
rpy3a Ha HUTH OT JIIMHBI HUTH U MaccChl
rpy3a»

https://m.edsoo.ru/DPZ8KR61C

14

Konebatenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHuTHbIE KojeOaHus B
U/iealbHOM K0J1e0aTeIbHOM KOHTYPE.
AHajorus Mexxy MEXaHM4eCKUMHU U
AJIEKTPOMArHUTHBIMH KOJI€OaHUSAMU

https://m.edsoo.ru/H6JCO5BAD



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
https://m.edsoo.ru/DPZ8KR61C
https://m.edsoo.ru/H6JCO5BAD

15

®opmyna ToMcoHa. 3aKoH COXpaHEHHS
SHEPIruH B UICATBHOM KOJIeOATEeIThHOM
KOHTYpE

https://m.edsoo.ru/MHNWD2LHU

16

[Ipencrasienue o 3aTyxarmux
KoyieOaHusx. BoIHyXIeHHbIC
MeXaHH4eCKHe KoieOanus. Pe3oHaHc.
BBIHYXICHHBIE 3JICKTPOMAarHUTHBIE
KoJIeOaHUs

https://m.edsoo.ru/FMBDWPPG4

17

[lepemennsiii Tok. CHHYCOUIaNbHBIN
MEPEMEHHBIN TOK. MOIIHOCTH
[EPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JEHCTBYIOIEE 3HAYCHUE CUJIBI TOKA U
HaNPsKEHUS

https://m.edsoo.ru/VDEYXRVUI

18

Tpanchopmarop. [IpousBoacTro,
nepeaaya u NoTpedIeHue AIEKTPUIECKOM
SHEPTUU

https://m.edsoo.ru/1ZWZUL8QK

19

20

21

YCTpolCTBO U IPAKTUUECKOE TPUMEHEHUE
ANEKTPUYECKOT0 3BOHKA, T€HEpaTopa
MEPEMEHHOTO TOKA, JIMHHUI
ANIeKTpoIepesayd

DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE
anekTposHeprun. Kymerypa
WCIIOJIb30BAHHUS DJIEKTPOIHEPTHH B
MMOBCEIHEBHOM KU3HU

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacnpocTpaHeHus U IJINHA BOJIHBI.
[Tonepeunbie ¥ MPOOIBLHBIE BOJHBI

https://m.edso00.ru/93Z12W400Q

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

https://m.edsoo.ru/W2XBOR3HJ



https://m.edsoo.ru/MHNWD2LHU
https://m.edsoo.ru/FMBDWPPG4
https://m.edsoo.ru/VDEYXRVUI
https://m.edsoo.ru/1ZWZUL8QK
https://m.edsoo.ru/93ZI2W4QQ
https://m.edsoo.ru/3DUNYKWNO
https://m.edsoo.ru/W2XBOR3HJ

22

3Byk. CkopocTb 3ByKa. [ pOMKOCTb 3BYKa.
BricoTa Tona. TemOp 3ByKa

https://m.eds00.ru/Z827Q6V70

23

24

25

3JI€KTpOMaI‘HI/ITHBIe BOJIHBI, UX CBOIiCcTBa
u ckopoctsb. [Ikana 351eKTpOMarHuTHBIX
BOJIH

[TpuHIIUTIBI paTUOCBS3U U TEJICBHICHHUS.
PazButune cpencts cBsazu. Paguonokanus

KoHntpoinbnas padora «Konebanus u
BOJTHBI»

https://m.edso0.ru/SWB57C06 X

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

https://m.edsoo.ru/IHURONS8OB

26

[IpssMonMHENHOE pacIpOCTPaHEHHE CBETA
B OJJHOPOJIHOM cpene. ToueuHblit
HCTOYHHMK cBeTa. JIyd cBeTa

https://m.edsoo.ru/HUF74ANDOW

27

28

29

OtpaxkeHue cBera. 3aKOHbI OTPAKEHUS
cgeta. [locTpoenne n300pakeHuii B
IUIOCKOM 3€pKajie

IIpenomnenue ceera. [lonHoe BHyTpeHHEE
oTpaxeHnue. [IpenenbHbIii yroJ mojJHoro
BHYTPEHHETO OTPaXEHUS

JlabopaTtopHas pabota «M3mepeHue
MOKa3aTesl MPETOMIICHHS CTEKIIa

https://m.edsoo.ru/IMBKQM22Z

https://m.edsoo.ru/V49RISTRN

https://m.edso0.ru/JO2E1M1DQ

30

JIunzel. [loctpoenue nzodpaxenuii B
nuH3e. Popmysia TOHKOU JIMH3HI.
YBenuyeHue JTuH3bI

https://m.edsoo.ru/W2MMS9KJC

31

32

JlaGopatopHas pabota «MccienoBanue
CBOMCTB M300pa’keHUN B JIMH3AX»

Hucnepcus cBera. CloXHbIM COCTaB

6emnoro csera. Lser. JlaboparopHas
pabota «HabmtoaeHne 1ucnepcuu CBeTa

https://m.edso0.ru/Q1ZCMW980

https://m.edsoo.ru/KOOWVKE11



https://m.edsoo.ru/Z827Q6V7O
https://m.edsoo.ru/SWB57C06X
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
https://m.edsoo.ru/K9OWVKE11

WnTepdepennus ceera. Judpakuus cera.

33 - https://m.edsoo.ru/C8LCRSEJI
JudpaxknuonHas pemeérka
I1 .

34 OHEPEIHOCTL CRETOBLIX BOH https://m.eds00.ru/Q2118XYQ0J
[Tonspuzanus ceera
o ecKue 0 i

35 CHTHHCEIHE TPHDOPB! 1 yCIpOrutsa 1 https://m.eds00.ru/M5127JYGT
yCIIOBUS UX 0€30MacCHOr0 MPUMEHEHUS
['paHu1IBI TPUMEHUMOCTH KJIACCHYECKOM

36 MexaHuku. [locTynarel cnenuanbHOM https://m.edsoo.ru/P8GB9FJ5N
TEOPUU OTHOCUTEIFHOCTU
OTHOCHUTETHHOCTH OJTHOBPEMEHHOCTH.

37 3ameJieHne BpPEeMEHH U COKpaIlleHUE https://m.edsoo.ru/0OVLMCN6B2
JUTAHBI
DHeprus U UMNYJIbC PEISITUBUCTCKOM

38 gacTuipl. CBSA3b MacChl ¢ YHEPTUEH U https://m.edso00.ru/190ZY4BUB
UMITYJIbCOM. DHEPTHS TTIOKOSI
K 0 O .0

39 OHTpOHBHafI pabord «ITuid. LCHOBH https://m.edsoo.ru/L8689JPL I
CrellMaibHON TEOPUH OTHOCUTEIBHOCTH»
®oronsl. o a [Inanka. OHe

40 O pMyJta TLarica. JHEprvt i https://m.edso0.ru/ZL6P16LA0
UMITYJIbC GOTOHA

41 OtipaiTie H Hecnen0BaRNE GOTOIppeKTa. https://m.edso0.ru/PGL5XXSRO
Omnpitel A. I'. Cronerosa
3akoHbl poTodddexra. YpaBHeHHE

42 OunmreitHa 11 poroaddexra. «Kpachas https://m.edsoo.ru/YLCK770G8
rpanuna» Gorordpdexra

aBieHue ceera. O I1. H. JleGenena.
43 Aaprerie ceeta. OIBITH AcB https://m.edso0.ru/EGO6ZQ1SA

XUMHYECKOE NEeHCTBUE CBETA



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
https://m.edsoo.ru/ZL6P16LA0
https://m.edsoo.ru/PGL5XXSRO
https://m.edsoo.ru/YLCK77OG8
https://m.edsoo.ru/EGO6ZQ1SA

44

TexHu4eckue ycTpoucTBa U IPaAaKTUYECKOE
npuMeHeHue: (poTolsieMeHT, (HOToIaTIHK,
coJiHe4Has OaTapesi, CBETOUOT

https://m.edsoo.ru/UFQDRSL5M

45

46

47

Perenne 3agau 1mo reMe «DJIeMEHTHI
KBAHTOBOM OIITUKN)

Mogens atoma TomcoHa. OnbITEI
Peszepdopaa mo paccesHUIO 0-4acTHII.
[Imanerapnas Mozenb aroMa

IToctynatel bopa

https://m.edsoo.ru/ZE73A67B1

https://m.edsoo.ru/FIC11POHN

https://m.edso0.ru/6X7GFHZ9X

48

Wznyyenue u norsiomenrne GOTOHOB PH
IEepPEX0/ie aTOMa C OJHOTO YPOBHS SHEPIHH
Ha Apyrou. Buasl ciektpos

https://m.edsoo.ru/NNSBHZYBE

49

50

51

BonHoBele cBoiicTBa yacTuil. BosHbl ge
bpoiina. KopnyckyiisipHO-BOJIHOBOM
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE
U3JIy4eHHUE

OTKpBITHE PATMOAKTUBHOCTH. OTIBITHI
Pesepdopaa o onpenenenuro cocrasa
PAAVOAKTUBHOI'O U3JTYYCHUA

CsoticTBa anbda-, 6era-, ramma-
u3Ny4eHus. BnusHue painoakTHBHOCTH Ha
JKUBBIE OpPTaHU3MBbI

https://m.edsoo.ru/J710TLFCO

https://m.edsoo.ru/TSJFUU3TP

https://m.edsoo.ru/UOIRQS0Z5

52

OTKpBITHE TPOTOHA U HEUTPOHA.
W3otonsl. Anbga-pacnaj. DIeKTPOHHbIN U
NO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3JIy4CHUE

https://m.edsoo.ru/H2XIHOG3E

53

DHeprus CBS3U HYKJIOHOB B S/pE.
SnepHsle peaknuu. SnepHbIi peakTop.

https://m.edsoo.ru/CFJYJSSIG



https://m.edsoo.ru/UFQDRSL5M
https://m.edsoo.ru/ZE73A67B1
https://m.edsoo.ru/FIC11P0HN
https://m.edsoo.ru/6X7GFHZ9X
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https://m.edsoo.ru/J710TLFCO
https://m.edsoo.ru/TSJFUU3TP
https://m.edsoo.ru/UOIRQS0Z5
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https://m.edsoo.ru/CFJYJSSIG

[IpoGnemsbl, MepCIEKTUBBI, YKOJIOTHUECKUE
ACMEKTHI AICPHON IHEPTETUKHI

54

DneMeHTapHble YacTullbl. OTKPHITHE
no3uTpoHa. MeTo bl HAOIOICHUS U
pPEruCTpalfK 3JIEMEHTAPHBIX YaCTHII.
Kpyrusii cron «®yHIaMeHTaIbHbIE
B3auMOICHCTBUA. EAMHCTBO usznueckoit
KApTUHBI MUPA»

https://m.edso0.ru/SUC62U40A

55

DTanel PasBUTHUA aCTPOHOMUU.
[IpuknagHoe 1 MUPOBO33PEHYECKOE
3Ha4eHHUE aCTpOHOMMH. Buj 3B€31H0TO
HeOa. Co3Be3aus, ipKue 3BE3/1bl, IUIaHETHI,
ux BUaUMoe nBrkenue. CoaHeuHas
cucreMa

https://m.edso0.ru/5PXS219VY

56

Comane. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

https://m.edsoo.ru/1JZR54JA0

57

3BE3/1bI, UX OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/1bI ITIABHOI MOCIIEI0BATENbHOCTH.
BnyTtpenHee cTpoenue 3BE31.
CoBpeMeHHbIE MPECTABICHUS O
MPOUCXOXKACHNUH U 3Botonuu CosHIa U
3BE3 ]

https://m.edso0.ru/GGD3W74Z0

58

Muineunsiii [1yte — Hama ['anakTuxa.
ITonoxxenue u nerxenue CoyHIIA B
["amaktuke. 'anakTukn. Y€pHbIe bIPHI B
A/1pax rajJakTUK

https://m.edsoo.ru/L2U4S1HU2

59

Bcenennas. Pa3z6eranue ranaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe
n3nydeHue. MertarajiakTuka

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



https://m.edsoo.ru/SUC62U4OA
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

60 Hepemenusie mpoGieMbl aCTPOHOMUU 1 https://m.edsoo.ru/LJHNL2MCF

KoHnTtposbHas pabota «71€eMEHTHI

61 1 1 https://m.edsoo.ru/TXTTCT488

ACTPOHOMMH U acTPOPUIUKI»

O6o06matromuii ypok. Poib ¢husuku n
ACTPOHOMHHU B SKOHOMHUYECKOM,

62 TEXHOJIOTHYECKOM, COLMAIbHON U 1 https://m.edsoo.ru/\WNJ5CRXYD
3TUYECKOU cdepax AeITeTbHOCTH

YeloBeKa

O6o6maromuii ypok. Pons 1 mecto
63 (U3UKY U aCTPOHOMHUHU B COBPEMEHHOM 1 https://m.edsoo.ru/2PFPB28UF
HAYYHOH KapTHHE MUpa

Oo6o6maromuii ypok. Pons ¢pusnyeckoit
64 TeopuH B OPMHUPOBAHHUH MPEICTABICHUI 1 https://m.edso0o.ru/Y29SVPCVR
0 (hu3MYECKON KapTUHE MUPA

O6o6maromuii ypok. Mecto ¢puzndeckoi
KapTHUHBI MUpPa B OOIIEM sy

65 1 https://m.edsoo.ru/LKNUIKHZH
COBpCMCHHI)IX eCTeCTBeHHO-HayLIHI)IX
NPEJICTaBICHUN O TIPUPOJIC
P I .M .

66 C3CPBHBIH YPOK. VIATHHTHOE TToJie 1 https://m.edsoo.ru/EVMFIQTP6
DNEeKTpOMarHuTHAas MHIYKINS
P I .0 .0

67 C3CPBHRIH XpOK fITHEd. LICHOBBE 1 https://m.edsoo.ru/ESABJRKSL
CHENHUATBHON TEOPUH OTHOCHTEIIBHOCTH
Pese 7 .K .

68 prbiit ypox. Keantosas pusua 1 https://m.edsoo.ru/RARQLVO2J]
DJIeMEHTBI aCTPOHOMHUU M aCTPOPHUIUKU

OBHIEE KOJIMYECTBO YACOB I10 68 4 7

I[MTPOT'PAMME
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MPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMOBI

11 KIIACC

Kon
NMpoBepsieMoro
pe3yJbTara

111

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib H MeCTO (HU3UKH B
(GbOpMUPOBAHUH COBPEMEHHON HAYYHOW KapTHUHBI MUpPA, B PA3BUTHH
COBPEMEHHOM TEXHUKH U TEXHOJIOTUI, B IPAKTUYECKOU AEATEIBHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (bHSH‘ICCKOfI KapTUHBI MHUpa

11.2

11.3

Y4YUTHIBATh IPAaHUIIBI IPUMEHEHUS N3Y4EHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN 2JIEKTPUYECKUN 3apsij, siiepHast MOJIEIb aTOMa, HyKJIIOHHAs!

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/I3I/I‘ICCKI/IX 3aJa4

PacrioznaBath ¢u3nveckue siBjacHUs (MPOIECChl) U OOBSACHATh UX HA
OCHOBE 3aKOHOB JJICKTPOJUHAMUKH W  KBAaHTOBOW  (DU3UKU:
JIEKTpUYECKass MPOBOJAMMOCTH, TEIUIOBOE, CBETOBOE, XUMHUYECKOE,
MarHMUTHOE  JICWCTBUS  TOKAa,  B3aUMOJICHCTBHE  MAarHUTOB,
DIICKTPOMArHUTHAsT WHAYKIMS, JCHCTBUE MAarHUTHOTO TIIOJIS Ha
MPOBOJAHWK C TOKOM H JIBIDKYIIUHCS 3apsij, SJICKTPOMArHUTHBIC
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa,
OTpakeHHWe, TpeloMIieHHue, UuHTepdepeHus, audpakuus U
MOJIIpU3aIUsl CBETa, AUCIEPCHUs cBeTa, GoTodIeKTpudeckuil 3hdext
(botorddext), cBeTOBOE NaBieHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOJOPOJA, C€CTECTBEHHas M  HMCKYCCTBEHHas

pPaaAnOaKTUBHOCTDb

11.4

OnuceiBaTh W3YYCHHBIC CBOWCTBA BEIIECTBA  (DJICKTPHUYECKUE,
MarHUTHBIE, ONITUYECKUE, DNIEKTPUIECKYIO IIPOBOIUMOCTD PA3IUYHBIX
Cpel) ¥ DSIEKTPOMArHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
¢usznyeckne BENUYMHBI: OJJEKTPUUECKUH 3apsj, cuiaa ToOKa,
DIIEKTPUUYECKOE  HANPSOHKCHHE, DIEKTPUYECKOE COMpPOTHBIICHUE,
pasHocth noreHuanos, J/IC, paboTta Toka, MHIYKIUS MarHUTHOTO
nonsi, cuna Amrmepa, cuna JlopeHIa, WHAYKTUBHOCTh KATYIIKH,
SHEPTHUA DJICKTPUICCKOr0O U MAarHUTHOI'O HOHefI, nepuoa U 4actoTra
KoJieOaHuil B KoJIeOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIecce
TapMOHUYECKHX  JJIEKTPOMArHUTHBIX  KoJjebaHui,  (OKycHOE
paccTosiHUE W ONTHYECKasl CHJIA JIMH3BI; MPU OMUCAHUU MPABUIBHO

TPAKTOBAThH q)HSI/ILIeCKI/Iﬁ CMBICJI HCIIOJB3YEMBIX BCJIIMYUH, HX




0003HAUCHHUsI W EAMHUIIBI; YKa3bIBaTh (OPMYIbI, CBSA3BIBAIOIINE

JAHHYIO (PU3UYECKYIO BETMUMHY C IPYTUMHU BeTUYNHAMHU

115

11.6

OnuchiBaTh M3yYEHHbBIE KBAaHTOBBIE SIBJIEHUS U  IIPOLECCHI,
UCTIONB3Ys (PU3MYECKHUE BEIUYHMHBI: CKOPOCTH AJIEKTPOMATHUTHBIX
BOJIH, JIJIMHA BOJIHBI U YacTOTa CBETAa, YHEPrus U UMIYJIbC (HOTOHA,
Iepuo/ nojiypacnaza, SHEprust CBs3M aTOMHBIX siJI€p; IPU ONKMCaHUU
OPaBUJIBHO TPAaKTOBAaTh  (U3WYECKUI CMBICT  HCIOJIb3YEeMBIX
BEJIMYMH, MX O0O3HAUYeHUs M EIUHHIIBI; YyKa3blBaTh (HOPMYIbI,
CBSA3BIBAIOIME JAHHYIO (U3UYECKYI0 BEJIMYHUHY C JIPYyTUMU

BCIIMYMHAMU, BbIYHUCJIATh 3HAYCHUC q)HBquCKOﬁ BCJIIMYUHBI

AHanu3upoBath (GU3NYECKUE TMPOLECCHl W SIBJICHHS, HCIOIb3YS
¢u3nvecKkue 3aKOHBl W NOpPUHLIMIBL  3akoH Owma, 3aKOHBI
MOCJIEIOBATEILHOTO U TapajlIeIbHOTO COCIUHEHHS IMPOBOJIHUKOB,
3akoH JIxoyns — JleHna, 3aKkoH 3J€KTPOMAarHUTHON UHIYKIIUH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPaHEHHS CBETA, 3aKOHBI OTPAXKEHHS CBETA,
3aKOHBl IIPEJIOMJICHUS CBETa, YypaBHEHHE OHWHIITEWHa IS
dororddekra, 3aKOH COXpaHCHHUS DHEPTHH, 3aKOH COXpPaHCHUs
UMITyJIbCa, 3aKOH COXPaHEHHS DSIEeKTPUYECKOro 3apsna, 3aKoH
COXpaHEHUsT MaccoBOrO 4YHClIa, TNoCTynarsl bopa, 3akoH
pPaIMOAaKTUBHOIO paclaja; Mpu OSTOM pa3jaudyaTh CIOBECHYIO
(bOopMYIIUPOBKY 3aKOHA, €T0 MATEMAaTUYECKOE BEIPAKEHUE U YCIIOBUS

(rpaHuLIbI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HAIpaBJICHUEC BCKTOpa HWHAYKIUKW MArHuTHOI'O II0JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa H CUJIbI HopeHua

11.8

11.9

CTpOI/ITB n  OIIMChbIBATh I/I306pa)KeHI/Ie, co3aaBacMo€ TIIIIOCKUM

3€pKajOM, TOHKOW JINH301

BBINONHATE SKCHIEPUMEHTHI 110 CCIIEIOBAHNIO (PU3MUECKUX SBICHUN
U TIPOLIECCOB C UCHOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX H3MEPEHUH;
pu 3ToM GOopMyIUpPOBAThH NMpo0IeMy (3a7ady) U TUIOTE3y yueOHOTro
OKCIIEPUMEHTa,  COOMpaTh  yCTAHOBKY W3  IIPEIUIOKEHHOTO

060p}/'I[OBaHI/I}I, MMPOBOAUTD OIIBIT U (I)OpMy.]'II/IpOBaTI) BBIBOJbI

11.10

11.11

OCYIJ_ICCTBJ'I}ITB NpsAMbIC W KOCBCHHBLIC H3MCPCHUA (I)I/I3I/I‘-ICCKI/IX
BCJIIMYHH, IPU 5TOM BBI6I/IpaTB ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U

WCITOJIB30BaTh U3BECTHBIE METObI OLIEHKH ITOIPEIIHOCTEN N3MEPEHUI
HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEIUYHMH C UCIIOJIB30BaHHEM
NPSMBIX HM3MEPEHUM; IPU HTOM KOHCTPYUPOBAaTh YCTAHOBKY,

(buKkcUpoBaTh pe3yNbTaThl MOTYYEHHONM 3aBHCUMOCTH (PU3NYECKUX




BEJIMYMH B BUJIE TaOIMI ¥ Trpa)UKOB, eNaTh BBIBOBI IO pe3yabTaTaM

HUCCICI0BaHUA

11.12

11.13

11.14

CobOmoate TpaBmiia 0€30MacHOrO Tpyda TMpU HPOBEACHUU
UCCIIEIOBAaHUI B paMKax Y4eOHOTro OKCIEpUMEHTa, Y4eOHO-
HCCIIEI0BATENIbCKON M IPOEKTHOM AESTEIbHOCTH C UCII0JIb30BAaHUEM

M3MEPUTEIbHBIX YCTPOICTB U 1a00paTOPHOro 000pyAOBaHUS

Pemarp pacuétHble 3a1a4u ¢ SIBHO 33JJaHHON (U3NYECKOM MOJIENbIO,
UCTIONB3YS (DM3MUECKHE 3aKOHBI W MPHUHIIMITEI; HA OCHOBE aHAIM3a
YCIIOBUSL 3aJauydl  BBIOMPATh (PU3UYECKYI0O MOJIEIb, BBIICIATH
buznyeckue BeIMUUHbI U POPMYJIIbl, HEOOXOIUMBIE ISl €€ pelIeHHUs,
MPOBOAMTH pacuéThl M OLEHUBATh PEaJbHOCTh MOJYYEHHOTO

3HA4YCHUs1 (PU3UIECKON BETHMUNHBI
Pemlare  kauecTBEHHbIE  3aJaud:  BBICTPauBaTb  JIOTUYECKHU
HEIIPOTUBOPEUYUBYIO LIETIOYKY PACCYKICHUIN C OIIOPON HA U3YUYECHHBIE

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

11.15

Hcnonp30BaTe MpHU pelmIieHHH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(POPMALIMOHHBIE TEXHOJOIMU JUIsl TMOUCKA, CTPYKTYpPUPOBAHUA,
UHTEpIpeTallid U MPeJICTaBIeHHUs] YUeOHOH M Hay4YHO-TIONYJISIpHON
uH(pOpMaLKH, [TOJIyYEHHON U3 pa3IuYHbIX UCTOYHUKOB; KPUTUUYECKU

aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaIuIo

11.16

OOBSACHATH MPUHLMIIBI ACUCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3inyarh YCJIOBUS HMX O€30MIaCHOTO HCMOJIb30BaHUS B

MOBCEIHEBHON KU3HU

11.17

11.18

11.19

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

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

Hcnonp30BaTh TeOpeTUUYECKUE 3HAHUS MO (U3MKE B MOBCEIHEBHOMN
KU3HU i o0ecriedeHus: O€30MacHOCTH TIpH  OOpalieHUuH C
npubopaMu M TEXHUYECKMMM YCTPONCTBAMH, MJI COXpPaHEHHS
3MI0pPOBbS M COOIOJIEHUST HOPM SKOJOTHYECKOrO TIOBEIEHUS B
OKpYKarollen cpee

PaGoTath B rpyrmie ¢ BBINOIHEHHEM PAa3UYHBIX COLUATBHBIX POJIEH,
IUTAHUPOBaTh ~ pabOTy  TPYMINbI,  PAlMOHATBHO  PACIPENENsATh
00s[3aHHOCTH U IUIAHUPOBATE JACATCIIBHOCTE B HECTAaHAAPTHBIX
CUTyaluAaAX, aACKBATHO OILCHHBATH BKIIAJ KaXI0Iro H3 YYAaCTHHUKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMoi MpoOIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon
pa3jiena

Koanposepsiemoro

3JIEMCEHTA

IIpoBepsiemble 1eMEHTHI COIePKAHUS

4

OJIEKTPOAMMTHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMATI'HUTHA S UHAYKIOWA

43.1

4.3.2

Ilocrosstaable MarHuTel. B3anmoneiicteue

IIOCTOAHHBIX MAarHuTOB

MaruutHoe mosne. BekTOp MarHUTHOU
uHaykuud.  IlpuHnun — cynepno3uimu.
JInann MarnutHOM MHAyKuMM. KapruHa
JUHUA MarHUTHOM MHAYKUHMH  TOJIS

IIOCTOSAHHBIX MarHuToOB

4.3

4.3.3

43.4

435

MarsnuTtHO€E 10JI€ ITPOBOJHHUKA C TOKOM.
KapTuHa nMHMN 10JIS1 JIMHHOTO NPSMOTO
IIPOBOJHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHMKA, KaTyIIKH C TOKOM. OmbIT
Opcrena. B3aumozeiicTBre npoBOJHUKOB
C TOKOM

Cuna Amniepa, €€ MOJlyJIb U HAaIIPABJICHUE
Cuna  Jlopenna, €€ wMoaymp U
HarpaBjeHue. JI[BHKeHHE 3apsKEHHOU

JaCTHULbI B OTHOPOAHOM MAaroHuTHOM ITOJIC.

Pabota cunel Jlopenna

4.3.6

SIBneHue IEeKTPOMAarHUTHON MHAYKIIMHU

4.3.7

4.3.8

IToTok BCKTOpPAa MarHuTHOM HHAYKIIUU

O/C WHIYKUHUH. 3akoH

ANIEKTPOMArHUTHOM MHAYKIMK Papanes

4.3.9

4.3.10

BuxpeBoe »anextpuueckoe moae. IC
WHAYKIIMM B IPOBOJHMKE, IBUKYLIEMCS
MOCTYNATENbHO B OJTHOPOJHOM

MAargsuTHOM I10JI€

IIpaBuno Jlenna




NHIyKTUBHOCTS. SIBnenune

43.11 camounaykuuu. IJ1C caMOMHIyKINKT
DHeprus MarHuTHOTO TMOJIA KaTyIIKU C
43.12
TOKOM
4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHudeckne yCTpPOMCTBA: IOCTOSIHHBIE
MAarHHThbl, AJIEKTPOMAarHUTBHI,
4.3.14 AIIEKTPOJBUraTENb, YCKOPUTEIH
AIIEMEHTApHBIX  YaCTHLl, WHAYKIHOHHAsS
1eYb
[IpakTueckue  paOOTBHI. N3yuenne
MarHUTHOTO TMOJS KATYIIKH C TOKOM.
4315 HccnenoBanue neUcTBUSA  MTOCTOSIHHOTO

MarsurTa Ha PaMKy C TOKOM.
HCCJ’ICI{OB aHHucC SABJICHUA

AJEKTPOMATHUTHON MHIYKLIMU

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUWYECKUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.11

5.12

Konebarenpnas cucrema. CBoOoaHbIE
Kkonebanus. ['apMoHudeckue KoieOaHUs.
[lepwon, wacrora, ammumaTyma u ¢asa

KoJieOaHuii

IIpy>xvHHBIA MasgTHUK. MaTeMaTU4eCKuii

MassTHHUK

5.13

5.14

5.15

VYpaBHeHHE TapMOHUYECKUX KOJICOaHUM.
Kunematnyeckoe ¥ JUHAMHUYECKOE
OIKCaHKe KoebaTeabHOro IBUKECHUS

IIpespamenue SHEPIUU pu
rapMoHM4eckux  KkonebaHusix. CBs3b
aMILTATY/bI KoJleOaHu’ HCXOHOU
BEJIMYMHBI C aMIUTUTYAaMH KosiebaHuil eé

CKOPOCTH M YCKOPEHUS

Konebarenbubiii  koHTyp. CBOOOJHBIE

SJICKTPOMAarduTHBIC KoaeOanus B




5.16

UJCabHOM  KOJIe0ATeNbHOM  KOHTYpE.
AHaJIOTHsT MEXJy MEXaHHYECKUMHU U
AJEKTPOMATHUTHBIMU KOJIeOaHUSIMU.

®opmyna Tomcona

3aKoH COXpPAaHCHUS SHEPTHUU B UACAIIBHOM

K0JIe0aTeIbHOM KOHTYpE

5.1.7

5.18

BoinyxieHHbie MEXaHUYECKUE
kojiebanus. Pesomanc. Pe3onancHas
KpHUBasl. Beinyxaennsie

SJICKTPOMAarduTHBIC KoJe0aHusl.

[lepemennbii  TOK. CHUHYCOMJANbHBIN

IIEPEMEHHBIN TOK.

5.19

5.1.10

MomnocTb [IEPEMEHHOTO TOKA.
AMIITUTYIHOE U JEHCTBYIOIEE 3HAUCHHE

CHJIbI TOKA W HAIIPSXKCHUA

Tpancdopmarop. [IpounsBoacTBoO,
nepeaaya u noTpediIeHne dIEKTPUIECKON
SHEPrUHU. OKOJOTUYECKHE PHUCKH NPHU
MIPOU3BOACTBE JJIEKTPUYECKON SHEPTUU.
KynbTypa HCIIOJIb30BaHUS

AJIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HHU

5.1.11

TexHuueckue ycTpoicTBa: ceiicmorpad,
AIIEKTPUUYECKHH 3BOHOK, JUHUU

QJICKTpOoIICpcaavd

5.1.12

[Tpaktnyeckue pabotel. HccnenoBanue
3aBUCUMOCTH TIeproJia MaJIbIX KoJeOaHui
rpy3a Ha HUTHU OT JUIMHBI HUTU U Macchl
rpysa. MccienoBanue nepeMeHHOro Toka
B 1enu u3 M0CJIEI0BATEIBHO
COCIMHEHHBIX KOHJEHCATOpa, KaTYIIKU U

pesucTopa

MEXAHUYECKHUE U SJIEKTPOMAT'HUTHBIE BOJIHBI

5.2
521

MexaHn4deckue BOJIHBI, yCJI0BUsA

pacnpoctpanenusi. Ilepuoa. CkopocTb




5.2.2

pacupocTpaHeHus M JUIMHA  BOJIHBL

HOHCpC‘IHHe H IIPOJO0JIbHBIE BOJIHEBI

Hutepdepennus u nudpakius

MECXaHHUYCCKHUX BOJH

5.2.3

5.24

3Byk. CkopocTh 3ByKa. ' poMKOCTb 3BYyKa.

BricoTa Tona. TemOp 3ByKa

DNEeKTPOMArHUTHBIE BOJIHBL. Y CIIOBUS
M3JIY4CHHUS]  DJICKTPOMAarHUTHBIX  BOJIH.
B3anmMHuas opuenTanus Bektopos E, B u v

B JJICKTPOMAarHUTHOM BOJIHE B BAKyyMe

5.25

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJH:
OTpa)XeHUE, TPEIIOMIICHHUE, TTOJISIPH3aLus,
mudpaknus, uHTepdepenuus. CKopocTh

SJICKTPOMArdMTHBIX BOJIH

5.2.6

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe 2IEKTPOMarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHHI/IHI)I pPagruoCBiA3N U TCICBUACHUA.
PaI[I/IOJ'IOKaLII/ISI. BHeKTpOMaFHI/ITHOC

3arps3HEHUE OKPYKAOIIEH CPeJIbl

5.2.8

TexHu4eckne yCTpOHCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTBI, YJIBTPa3BYKOBas
JIMarHOCTHKAa B TEXHUKE M MEIULUHE,
pagap, paguONpUEMHHK,  TEIEBU30D,

aHTeHHa, Tenedon, CBY-neun

5.3

OIITHUKA

531

HpHMOHHHeﬁHOe pacipoCTpaHCHUC

cBeTa B OAHOPOAHOM cpene. JIyd cBera

5.3.2

OtpaxeHue cBeTa. 3aKOHBI OTPAKEHHS
cgeta. [locTpoenue n300pakeHHil B IIIOCKOM

3epKaie

5.3.3

[IpemomiieHne cBera. 3aKOHBI TPETIOMIICHHS
CBeTa. AGCOMIOTHBIN II0Ka3aTelb

MPETIOMIICHUS




5.34

Iomnxoe BHYTPEHHEE OTpaKEHHE.
IIpenenbHbINA yron NOJHOTO BHYTPEHHETO

OTpaKEHUS

5.3.5

5.3.6

5.3.7

Hucniepcust  cBera. CIIOXKHBIH  cocTaB

ocnoro ceera. Llser

Cobuparoniye ¥ paccerBaIOLIUE JIMH3BL.
Tonkas ynH3a. POKYCHOE pacCTOSHUE U
ONTHYECKass CWIa  TOHKOM  JIMH3BIL.
IToctpoenue M300paskeHH B
coOuparoMX U PAcCEMBAIOIIUX JIMH3aX.
@opmysia TOHKON JHUH3BL. YBEJIUYECHUE,

JaBacMoO¢C JINH30H

Hp (S1(A10 MMPpUMCHUMOCTH

F€OMETPUYECKOM ONTUKH

5.3.8

5.3.9

5.3.10

5.3.11

5.3.12

Wutepdepeniuss  cBeta. KorepeHTHbIe
HCTOYHHKH. YcinoBus HaOII0ICHUS
MaKCUMYMOB u MUHHUMYMOB B
UHTEP(PEPEHITMOHHON KapTHHE OT ABYX

CI/IH(i)aSHLIX KOI'CpCHTHLIX UCTOYHUKOB

Hudpakuus  cBera.  AudpakumonHas
pemérka. Y ciaoBue HaOIIOACHHS TJIABHBIX
MaKCUMYMOB npu NaJIeHuu
MOHOXPOMAaTHUYECKOTO cBeTa Ha
JU(PPaKLUOHHYIO PEIIETKY

HOJ'IHpI/I?»aI_II/IH CBCTa

TexHuueckue yCTpoilcTBa: OUYKHM, Jyna,
¢doToanmnapar, NPOEKIUOHHBIN ammapar,
MHUKPOCKOI,  TEJIECKOI,  BOJIOKOHHAas
ONTHKA, nudpakimoHHas — pemeTka,

MoJIsIpon g

[Ipaktnyeckue  pabotel.  M3mepenue
IoKa3zaress npesnomienus. Mcecnenosanne
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6nronenue aucnepcun cBeta

6 BJIEMEHTAI CITIELTUAJIBHOM TEOPUM OTHOCUTEJILHOCTH




6.1

I'paHuLBI IPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKHU. IToctynartsl TEOPUHU
OTHOCHUTEJIBHOCTH: MHBApUAHTHOCTh
MOAYJsl CKOPOCTH CB€Ta B BaKyyMe,

MPUHIUIT OTHOCUTEIbHOCTH DUHILTEHHA

6.2

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTHU.
3aMe,Z[J'ICHI/IC BpEMCHH W COKpallCHUC

JJIMHBI

6.3

DHeprust U UMIyJIbC CBOOOHOMN YaCTHUIIBI

6.4

CBsi3b Macchl C 3HEPrued U UMIYJIbCOM
CBOOOJIHOM YacTHIIBl. DHEPrusi IOKOS

CBOOOIHON YaCTHUIIEI

7.1

711

7.12

7.1.3

7.1.4
7.15

KBAHTOBAA ®U3MKA
RJIEMEHTBI KBAHTOBOU OIITUKU

®ortonsl. Dopmyna Ilmanka cBsA3M
SHEPruH POTOHA C €T0 YACTOTOH. DHEPrHs

" UMITYJIbC (bOTOHa

OTtkpbITHE U HCCIIeIOBaHHE
¢doroadpdexra. Omprrer A.I'. Crornerona.
3akoHsb!l poTodddexTa

YpaBHeHue OHHINTENHA s
dbotoadpdexra.  «KpacHas  rpaHuIa
doroaddexra

Hasnenue ceera. OnbiTel I1.H. JIeGeneBa

XUMHYECKOE NeHCTBUE CBETA

7.1.6

TexHUUYECKHE yCcTpolcTBa: (DOTOIIEMEHT,
dboronatyuk, COJIHEUYHAs Oarapes,

CBETOIUO]I

7.2

CTPOEHUE ATOMA

7.2.1

Monpens atoma TomcoHa. OnNBITE
Pesepdopaa mo uccienoBaHuio CTPOCHUS

aTromMma. HnaHeTapHaﬂ MOJCIb aTOMa

7.2.2

[Tocrynatet  bopa.  Uznydyenue wu

norjonieHrue (GOTOHOB TMPHU MEpexoje




aToMa C OJHOTO YPOBHSI DHEPruU Ha
npyroi. Buager  cnektpoB.  CriekTp

YPOBHEW dHEPTUU aTOMa BOAOpOAA

7.2.3

7.2.4

BonHoBEIE cBouicTBa 4acTull. BoJHBI 1€
Bporins. KopmnyckyisipHo-BOJIHOBOM
nyamusM.  Jludpakius SIEKTpOHOB HA

KpucTajliax

CrioHTaHHOE U BBIHYXXJICHHOC U3JIYUCHUC.

Y CTpoiicTBO M IPUHIIHI PabOTHI JT1a3epa

7.2.5

TexHuuecKre yCTpOMCTBA: CIEKTPAIbHBIN
aHanu3 (COeKTPOCKOI ), Ta3ep, KBAHTOBBII

KOMIIBIOTEP

7.2.6

[Ipaktuyeckne paboTel. Habmroxenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

Metoapl HaOMIOACHUS W PETHCTPALUU

QJICMCHTAPHBIX YaCTHUI]

OTKpbITHE PATUOAKTHUBHOCTU. OMBITHI
Pesepdopna mo ompeneneHuio cocraBa
panumoakTuBHOrO u3nydeHus. (CBoiicTBa
anbda-, Oera-, ramMmma-u3JIyqeHHUs.
BnusiHe paguMoakTHBHOCTH Ha IKUBBIC

OpraHU3MBbI

7.3.3

7.3.4

7.3.5

OTkpeITHE  TpPOTOHa U  HEUTpOHA.
Hyknonnas monens siipa I'eiizenbepra —
WBanenko. 3apsin sapa. MaccoBoe 4ucio

sanpa. N3oTomnsl

Anbda-pacna. DNIEeKTPOHHBII u
MO3UTPOHHBIA  OeTa-pacman. ['amma-
W3IydyeHHe. 3aKOH  PaJMOAKTUBHOTO
pacrnaga

OHeprusi CBS3M HYKIOHOB B  fJIpe.

Anepurie cuibl. Jlegext mMacchl sapa




7.3.6

7.3.7

Snepuble peaxkuuu. JleneHue M CHUHTE3
anep

SAnepubiii  peaktop.  TepmosiaepHbiit
cunre3. IIpoGneMbl © TEpPCHEKTHUBHI
SIIEPHOM  SHEPreTUKU. IKOJOTHYECKUE

ACIEKTHI ANCPHON SHEPTETUKHU

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
[IO3UTPOHA. DyHaaMeHTaIbHbIE

B3aUMOJIEVCTBUS

7.3.9

TexHudyeckue yCTpOMCTBA:  JO3UMETD,
KaMmepa BuibcoHa, SIEpHBIM peakTop,

aromMHas bombOa

7.3.10

8.1

[Tpaktnyeckue pabotel. HMccnenoBanue
TPEKOB YacTHlIl (mo TrOTOBBIM

dboTorpadusam)

OJIEMEHTBI ACTPOOU3NKU

Bun 3BE3gH0r0 Heba. Co3Be3nus, spKUe

3Bé3ILI)I, IIJTAHEThI, UX BUANUMOC IBUXXCHUC

8.2

8.3

Comueunast cucreMma. llmaHeTol 3eMHOM
rpynnsl.  [Dma"eTel-ruranTel U HUX
CHYTHI/IKI/I, KapJ'II/IKOBI)IC TIJIAHCTHI. Manme

tena COTHEUHOH CHCTEMBI

Connue, dQorochepa u armocdhepa.

CotHeuHast aKTUBHOCTD

8.4

Hctounuk sHeprun ConHua u 3B€311

8.5

8.6

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKH:
Macca, CBEeTUMOCTb, paJinycC, TeMIIeparypa,
ux B3aUMOCBSI3b. Juarpamma
«CTEKTpaJIbHBIM KJacC — CBETHUMOCTBY.
3BE3Abl  TJIABHOW  MOCIJIEIOBATEIILHOCTH.
3aBUCHMOCTh «Macca — CBETHMMOCTBY» IS

3BE&3]] IJIaBHOM IOCIEI0BATEILHOCTH

Buyrpennee CTpOCHHUE 3BE3.

COBpeMeHHI)Ie MpEACTaBICHUA 0




MIPOUCXOXKIEHNU U 3BoIroLMH CoJHIIA U 3BE3 .

OTarbl )KU3HH 3BE3]1

Mineunbii Ilyte — Hama [anaktuka.
CnupanibHass  cTpykrypa  l'anmakTuku,
pacnpezeneHue 3BE3N, raza U IbUIM.
8.1 [Tonoxxenne wu gawxeHue ConHoa B
lamaktuke. Ilmockas u  chepuyeckas

noacucTteMsbl [ atakTiku

Tuner ranaktuk. PaguoranakThku Hu
8.8

KBa3apbl. YEpHBIE IBIPHI B siIpax TajJakTUK

Bcenennas. Pacmmpenne BceneHHOM.
3akon XaO0ma. PasOeraHuwe TrajaKTHK.
8.9 Bo3pact u panuyc Bcenennoil, teopus
bonpmioro B3peBa. Mogens  «ropsuen
Bcenennoii». PenukToBoe usnyueHue

Macmirabnast  crpykrypa BceneHHoi.

8.10 Mertaranaktuka. Hepeménnsie nmpo0iaembl

aCTPOHOMHUU




YYEBHO-METO/IMYECKOE OBECIIEYEHUE OGPA3OBATEJILHOTO
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

Mskumes I'. 5., Byxosnes b. b., Corckuit H. H. / I[Tox pen. ITapdentseBoii H. A.
®usuka. 11 kmacc. bazosslii yposens.: [Ipocsemenne 2025.
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