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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOUN MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Ttakxke c yuy€roM denepanbHONl paboueil mporpamMmbl BOCIHUTAHUS U
KOHLIETILIUYA TIpernojiaBanusi yyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoi denepannu, peATU3YIOLINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma o ¢usuke coorBercTByeT TpedoBanusiM GPI'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEAMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUYHUTBIBAET HEOOXOJUMOCTh peah3allMi MEXIPEIMETHbIX CBs3el (U3UKH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH MpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3MKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IJIaHUPYEMbIe
pe3ynbTaTthl  OCBOGHMsSI Kypca (U3MKU: JUYHOCTHBIE, METAlpEIMETHBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e coJlepikaHue yueOHoro npeamera « Pu3nka» 1o rogam o0yyeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpysxaromniem mupe. IKoabHBIN Kypc GU3NKH — cHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenessieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAHCIIOPTa, OCBOEHUSI KOCMOCa,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHBI
Mupa oOydyaromuxcsi, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MO3HAHUS [P BBINOJHEHUN UMHU Y4E€OHBIX HCCIEA0BaHUM.

B ocHOBY Kypca pusnku 111 ypOBHS CpETHET0 00IIero 00pa30BaHUS MOJOKEH
pSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €70 TOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEW KypC SBISETCS JOTUYECKHU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOU, TAK U COBPEMEHHON (DU3UKH.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
0o0benMHEH BOKpPYr (¢usndeckux Teopuil. Bemymum B Kypce sBIseTCS
dbopMupOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE H
noJie.

Hoes eymanumapuzayuu. EE peanuzanms mpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUYECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU TTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc hbusuku rpeamnonaraet 3HakoMCTBO
C LIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMUYECKUX MPUIIOKEHUN HU3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKM M TEXHOJOTHMM, a Takxke 00CYXIEeHUs
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI (PU3NYECKON TEOpUH, posii PyHIaMEHTATbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (DM3UKU pean3yeTcsl MPexIe
BCEro 3a CYET OpPraHu3alliy SKCIEPUMEHTAIBHOM AESITENTbHOCTH O00YyYaroIuXcCs.
Ji1st 6a30BOT0 YpOBHS Kypca (PU3UKHU — 3TO UCIIOJIb30BAaHUE CUCTEMbI ()POHTATBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B Iporpamme
no (usuke OObEIWHEHBI B OOIIMI CHUCOK YYEHHYECKHX MPAKTUYECKUX padoT.
BrieneHue B yka3aHHOM TiepedyHe JIabOpaTOpHBIX pPadOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYUIECTBIIETCS yYaCTHUKaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalIeHus KabuHeta ¢usuku. [Ipu
3TOM OOecTeunBaeTcsl OBIAJACHHE OOYYAIOUIMMHCS YMEHHUSIMH TIPOBOJUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiioe BHMMaHKE yIeseTCsl PEIICHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A1t pacuETHBIX 3a]a4 MPUOPUTETOM SIBJIAIOTCS 337a4U C SBHO 33aJJaHHOU
bu3MYecKOl MOAENBI0, TO3BOJIAIONIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HWHTErpuUpysl 3HaAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TPOLIECCOB B OKPYXKAIOUICH
KU3HU, TpeOyiomre BbIOOpa (U3NYECKOM MOIEIM A CHUTyallMd MPAKTHKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecrniedyeHno y4eOHOro mporecca 0a30BBI ypOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oopa3oBaHUsl JTOJDKEH H3YydaTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKK WIM B YCIOBUAX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTe HpU3MKHU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [JIsi BBIMOJHEHHS YKa3aHHBIX B MporpamMMme Mo
¢bu3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIIEHHbIX B IporpaMMe M0 (PU3UKE KIIOUYEBBIX JEMOHCTpalMil ajs
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MPUMEHECHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BUJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 0OOECIeUMBAETCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydJamomuxcs. TemaTHueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCTIONIb30BAaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00paTOpUil.

OCHOBHBIMH TIEJIIMHU U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEMJICHHS OOYYaroIIMXCS K HayIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (POPMUPOBAHHE
UCCJIEIOBATENILCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa H3yueHHUsI OCHOB
CTpOCHHSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUH OOBSCHATH SBJICHHUS C HCIOJIb30BaHHEM
bu3nyeCKUX 3HAaHUM U HAYYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pElIeHHeM CIEeIyIOINX 3a71ad B

mpoliecce u3yueHus Kypca GU3NK1 Ha YPOBHE CPETHETO O0Iero oOpa3oBaHuUs:

e MpuoOpeTEeHNEe CUCTEMBI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHWKY, MOJICKYJSIPHYIO (HU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U SJIEMEHTHI aCTPOPU3UKHY;

e (dopMupoBaHHE YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEeHHsI (PU3MYECKHX SBICHUA B TPUPOAE U [N TMPUHATHUS
IIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHOM KU3HU;



e OCBOCHHE CMOCOOOB peUIeHHs pa3dMYHbIX 3a7ad C SIBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJpPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON yCIOBHM 3aa4H;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHWPOBAHUS M IMPOBEACHUS
(bu3MYEeCKUX SKCIIEPUMEHTOB, aHalIW3a M HMHTEpIpeTanuu UHGOpMaInH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJIbTaTa;

e CO3JIaHHE YCJIOBMM IS Pa3BUTHsS YMEHHMI MPOEKTHO-NUCCIEA0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIEro
oOpa3oBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Helel0), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIIO).

[Ipensaraemplii B mporpamMmmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H
NPaKTUYECKUX paldOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENIb JENAaeT BbIOOP
pOBEeNECHHUs J1a0OpPaTOPHBIX PAbOT M OMNBITOB C YYETOM HHIWBHYATbHBIX
0COOEHHOCTEH 00YyUarOIIUXCSl.



COJAEPKAHUE OBYUYEHUA

11 KIIACC

Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKmMpOMAZHUMHAA UHOYKYUA

[TocTtostHHBIE MarHuTHL. B3anmMoaencTBUE NOCTOSSHHBIX MATHUTOB. MarHutTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[pHHIMI Cyneprno3niny MarHUTHBIX MOJIEH.
Jluanu MarHuTHOM wuWHAyKIMU. KapTWHa JUHUMNA MAarHUTHONW HWHIYKIUU IOJIA
ITOCTOSIHHBIX MarHUTOB.

MarautHOoe TIOJ€ TPOBOJHHMKA C TOKOM. KapTuHa IMHUN WHIYKUWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJHUKA, KaTylIKH ¢ TOKOM. OnbIT DpcTena. BzanmoielicTBue MpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ Moaysib U HanpaBJIeHUE. [|BH>KEHUE 3aPSKEHHON YaCTHULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKUMU. IIOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYIAs Cula WHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Papanes.

BuxpeBoe nsnekrpuueckoe Imoje. DIEKTPOABMXKYIIAs CHJIa WHAYKUAW B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuo Jlenua.

NHIyKTUBHOCTh. SIBIIEHME CaMOMHIYKLUMH. OJIEKTPOJABIKYIIAS  CHJa
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TMOJIE.

TexHudeckrue yCTpOMCTBA M MNPAKTHYECKOE MPUMEHEHUE: IOCTOSHHbBIC
MarHuThl, BJEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIU 3JIEMEHTapHBIX
YaCTHI], UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKUMKW MarHUTHOTO TIOJISL.

B3anmoseiicTBrue 1BYX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHa Ha MOHBI 3JIEKTPOJIUTA.

SIBeHME SIIEKTPOMAarHUTHON UHIYKIWH.

ITpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIHMH OT CKOPOCTH HU3MEHEHHS
MAarHATHOTO TMOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

M3ydeHre MarHuTHOT'O I10JIA KaTYIIKU C TOKOM.

HccenenoBanne neCTBUS MOCTOSSHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanre sBIECHUS 3JIEKTPOMATHUTHOW UHIYKLUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMacHuUmMHble KO1e0AHUA

KonebarenpHast  cuctema. CBoOOAHBIE  MEXAaHUYECKHE  KOJIeOaHMU.
["apmonunyeckue konebanus. [lepuona, wacrora, amrumryga u ($aza KoieOaHUU.
[IpyXHHHBIN MasTHUK. MaremMaTu4eCKuil MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
koJiebanuil. [IpeBpailieHre YHEPrun Npy rapMOHUYECKUX KOJICOAHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATeIbHOM KOHTYpE. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
HHEPTUU B UJICATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBiienue o 3aTyxaromux KojiebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIEC 2JIEKTPOMATrHUTHBIC KOJICOAHMUS.

[lepemenHbiii TOK. CHUHYCOMJAIbHBIM NEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYAHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOIICHUE AIEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE AIeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHndeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TMHUU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTeNnbHOM CUCTEMBbl (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Hab6mronenue 3aTyxarmux KojaeOaHui.

HccnenoBanrie CBONCTB BBIHYKJICHHBIX KOJICOAHUM.

HabGmronenue pezoHanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJICOaHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) ISt
AJIEKTPOMATrHUTHBIX KOJICOAHMIA.

Pe3onaHc mnpu MOCIIENOBATENIBHOM COEAUMHEHUH PpPE3UCTOpa, KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb JTMHUY 3TIEKTPONEPENAYN.



Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

HccnenoBanue 3aBUCMMOCTH MEPUOJAa MalbIX KOJIeOaHHUH rpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MacChl Ipy3a.

HccenenoBanue EpEMEHHOTO TOKA B LIEMU U3 NIOCIEA0BATENBHO COCTMHEHHBIX
KOHJICHCATOpAa, KaTyIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbBIE 6OJIHbL

MexaHudeckue BOJIHBI, yclioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. [lomepedHble W IPOJOJIBHBIE  BOJIHBI.
HnTepdepenius u qudpakius MEXaHUUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXCHUE, MPEIOMIICHUE, Moygpu3anus, Judpakuus,
uHTepdepeHus. CKOpoCTb 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana 3JIEKTPOMAarHUTHBIX BOJH. [IprMeHEHUE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHuyeckue yCTPOWCTBA M IIPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBas AWArHOCTMKA B TEXHUKE W MEIHILIMHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

Habnrogenue orpaxeHus: U NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nnrepdepenunu n audppakiuuy MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HabmroieHue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOMN KoJeOaHUM.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, ITPEIIOMIIEHHUE,
noJisipu3aiys, IMPpakuus, UHTEpPEpeHIHs.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacHpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueyHbId ICTOYHUK CBETA.

OTtpaxeHnue cBeTa. 3aKOHbI OTpakeHUs cBeTa. IlocTpoeHue mzoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelNb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. lIpenenpHbIl yrosn IOJHOTO
BHYTPEHHETO OTPaKCHUS.



Hucnepcus ceeta. CroxxHblil cocTaB Oenoro ceera. LIBer.

Cobuparoriue u paccenBarolue JMH3bL. ToHkas JuH3a. DOKyCHOE pacCTOSHUE
U ONTHYECKas cuiia TOHKOW JuH3bL. [locTpoenue n3o0pakeHuil B cOOMpPArOIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontmka. HWHuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
YcnoBuss HAOMIOMEHWS MAaKCHMYMOB W MHUHHUMYMOB B HWHTEp(EPECHIIMOHHOMN
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
[NIABHBIX ~MAaKCUMYMOB TIpM TAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(PPaKIMOHHYIO PEHIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpOWCTBA M NPAKTHUYECKOE IMPUMEHEHUE: OYKH, JyIIa,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOIN, TEJIeCKOI, BOJOKOHHAs
OITHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pacCIpOCTPaHEHUE, OTPAKEHUE M MPEIIOMIIEHHE CBETa.
OnTtuyeckue mpruodopHkl.

[TomHOEe BHYyTpEeHHEE OTpaxkeHue. Mojiesib CBETOBOAA.

HccnenoBanue CBONCTB U300paKEHUH B JIMH3aX.

Mopenu MuKkpockona, TeJIeCKona.

Hab0mronenne natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucrnepcuu cBera.

[Tonyyenue cnekTpa ¢ MOMOIIbIO TPU3MBI.

[Tomyyenue cekTpa ¢ MOMOIIbI0 AUPPAKIMOHHON PEIETKH.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul

W3mepeHne nokasaress npesioMJIEHNs CTEKIIA.

HccnenoBanre CBONCTB U300pakeHUH B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI ClIeHIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
I'panuLIBI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruanbHON
TEOPUH OTHOCHUTEIBHOCTH: HHBAPHUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BAKyyME,
MPUHININ OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHU U COKpaleHUE
JIUTAHBI.
DHEprus U UMITYJIbC PEIATUBUCTCKON YaCTHUIIBI.



CBs13b Macchl € PHEPruer U UMIYJIbCOM PEISITUBUCTCKOW YaCTHUIIbI. DHEPIHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusnka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonsl. ®opmyna [Tnanka cBsi3u 3HEpTUN (OTOHA C €70 YACTOTON. JHEPTHS
U UMITYJIbC (POTOHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitl A. I'. CrosneroBa. 3akOHBI
dbotorpdexra. YpaBuenue OiHmTeitHa s hoTodddekra. «KpacHas rpanuiar

dboroaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YyCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
(dboToaTYMK, COJIHEYHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanre 3akoHOB BHeMIHEro poTodddekra.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -YaCTHIL.
IlmanerapHas mogmens aroma. llocrynater bopa. W3nydyenue u morjonieHue
(GOTOHOB TpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPTHMH Ha Jpyroil. Buiel
criekTpoB. CIeKTp ypOBHEM SHEPruu aToMa BOJIOPO/IaA.

BosHoBbIE cBOlicTBa yacTull. Bonnsl ne bpoiiis. KopryckynsipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaGmroienne TMHENYaThIX CIIEKTPOB U3ITyUCHUSI.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopmsvie padomul

HaOnronenue tMHENYaTOro CekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpPOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pe3epdop/a 1o onpeneaeHnto coctaBa paJuoakTUBHOTO



uznyuyenus.  CpoiictBa  ambda-, Oera-, ramMma-usnydyeHus.  BausHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

OTtkpeiTHE TIPpOTOHA M HeWTpoHa. HykimonHas monens siapa IeiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3oronsl.

Anbda-pacnan. ONEKTPOHHBIH M NO3UTPOHHBIM Oera-pacnaa. [amma-
U3ITy4eHHe. 3aKOH PaIMOaKTUBHOIO paclaja.

OHeprus CBA3M HYKJIOHOB B sifipe. SAaepHbie cuibl. JledekT macch spa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

SAnepnwiii peaktop. TepmosinepHbiii cunTe3. [IpoOieMbl U MEPCHEKTHUBEI
AJIEPHOU SHEPTETUKU. DKOJOTHUECKHE ACTIEKTHI SIEPHON SHEPTETHKHU.

DinieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dyHaameHTanpHbIe B3auMoAeicTBUs. EQMHCTBO (pr3nuecKkoil KapTUHBI MHpa.

TexHuyeckue yCcTpouCTBa U IPAKTUUECKOE IIPUMEHEHHUE: TO3UMETp, Kamepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JjieMeHTHI ACTPOHOMHUY U aCTPOPU3NKH

Otanbl pa3BUTHS acTpoHoMUU. [IpuKiagHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aACTPOHOMHH.

Bun 3BénHoro Heba. Co3Be3ausi, spkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBUKEHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHIIA@ U 3BE3.
3BE31IbI, X OCHOBHBIE XapaKTEPUCTUKHU. JlmarpamMma «CHEKTpaJbHBIA KJacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEIILHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botonnu CoJHLA U
3BE3/1. DTambl )KU3HU 3BE3].

Muneunsiii [Iyte — Hama I'amaktuka. [lonoxenne m aBmwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJaKTHK.

Bcenennas. Pacimpenue Beenennoii. 3akon Xa066:ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenmmkToBoe n3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus



HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN U ONPEIeNICHUs TTOJ0XKEHUS HEeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11uss CeBEepHOro MOyIapus U ipKue 3BE3IbI.

HaGmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O6001maoIee MOBTOPEHHUE

Ponp ¢usuku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeIOBEKa, POJIb K MECTO (PM3UKH U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpaA, poJib (U3UUECKOW TEOPUU B
dbopMHUpOBaHUU MPECTABICHUHN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUI O IPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kiacce oCyIecTBIsIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTEMAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumnore3a, (uznyeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00MS TPEYTOJIHHHUKOB,
oTpeieIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bEMa Tell.

buonoeusa: snektpuueckue SBICHUS B JKUBOM MPUPOJE, KoJieOaTEIbHBIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUUYECKUE SIBIICHUSI B KUBOM MPUPOAE, NCUCTBUE
paaualy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHW3Mbl 00pa30BaHMS KPUCTALTUICCKON PEETKN, CIEKTPATIbHBIA aHATHN3.

l'eocpagpua: wmarHuTHbBIE TONIOCA 3€MJIM, 3aJI€KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSCCHUIA.

Texuonocus: NWHUAM DJEKTPOIEpenady, TEHEpPAaTOp IMEPEMEHHOr0 TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJIKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIn4HOCTHBIE pe3yibTaThl OCBOCHMS yueOHOro npenmera «Dusmka» T0JKHbL
OTpaxkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaloIIUXCS PYKOBOJCTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JIEITEIBHOCTH B MPOLIECCE Peajv3allui OCHOBHBIX HaIlpaBJICHUN
BOCIIUTATEJILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOM MO3ULIMKU 00YYaIOIIEeTOoCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAHHCTHUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSAMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPaXKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMYMBOTO OYyAYIIETO;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIFOYAsA ICTETUKY HAYYHOT'O TBOPYECTBA,
npucymero pu3n4eckon Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:



UHTEpEC K Pa3lu4yHbIM cdepaM MpodhecCHOHATBbHON esSTENIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, YMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynyme mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEU KUBHU,

6) K0JI0rN4eCKOr0 BOCIIMTAHUSA:

c(OPMUPOBAHHOCTH IKOJIOTUYECKON KyJNbTYpPbI, OCO3HAHHE TJI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHMS LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH SKOJOTMYECKOM HANpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) IEHHOCTH HAYYHOI'0 O3HAHMA:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIBHOCTH, T'OTOBHOCTH B IIPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIAThH MPOEKTHYIO U UCCIEA0BATENBCKYIO IS TEIIbHOCTD
WHJMBUAYAJIBHO U B TPYMIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITETbHO  (OPMyJIMpOBaTH W aKTyalIM3UpoOBaTh  MpoOJEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEYUST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciiegoBarejbLcKue 1eHCTBUSA:
BJIAJETh HAy4YHOW TEPMHUHOJIOTHEH, KIIOYEBBIMH MOHSATHUSIMU M METOAAMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOM NESITEIbHOCTH
B o0yactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3MYECKOTO CONEpKaHMs, MPUMEHEHHUIO Pa3IMYHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajiauy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPHUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATH UX IOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUYECKYHO 00JacTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTe;

BBIJIBUTATh HOBBIC HJICH, MPEIaraTh OPUTHHAIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nnopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(MOPMAIIHH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3a/1a4 ¢ COOJTI0/IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHUs, MPABOBBIX W ATUYCCKUX HOPM, HOPM HWH(POPMAIMOHHOM
0e301acHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy NpencTaBiICHUS U BU3yaIu3aliu.

KoMMyHuKaTHBHBIE YHHBepcaibHbIe yueOHbIe 1eCTBUSA:
OCYILIECTBIISATH OOILEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOU AEATEIbHOCTH;
pacrosHaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAr4aTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJL30BaTh MPEUMYIIECTBA KOMAHAHOW W WHANBHUIYJTBHON
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUS TO €€ JOCTH)KCHHIO: COCTaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXIATh pPE3yJIbTaThl
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

nmpeajiaraTh HOBBIE TMPOEKTHI, OILIEHMBATh WJIEUM C TIO3UIMU HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS MPAKTUYECKON PadOThI ¢ YUETOM HMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTb 32 PEILCHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JESATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISM;

BJaJeTh HABBIKAMU  MO3HABATENbHOM  pediiekcuu Kak  OCO3HAHHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLUECCOB, HMX pPE3yJbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluu, BbIOOpa BEPHOTO
pELICHMS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHIDKCHHIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeATEIbHOCTH;

MIPUHUMATh Ce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBHI JPYTHX TIPH aHAINU3E pe3yJbTaToOB
NEeSATEeTLHOCTH;

IPU3HABATh CBOE MPaBO M MPABO APYTUX HA OIIHOKH.

B mporiecce 1OCTHKEHHS THYHOCTHBIX PE3YIbTaTOB OCBOCHUS IIPOTrPAMMBI T10
buzuke IS YpOBHA cpeaHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHUE K JIOCTIKCHHIO LIEIIH U
yCrnexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS HM3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTHUX, YYUTBIBaTh €r0 TMPHU OCYIICCTBICHUHW OOIICHHS, CIIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJTBEHBIX HABBIKOB, BKITFOUAOIIUX CITIOCOOHOCTh BBICTPAUBATh OTHOIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIISATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K xoniry o6yuenus B 11 kiacce nmpeaMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYaIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIFOAEH, LEIOCTHOCTh M EIUHCTBO
bu3nyeCcKoil KapTUHBI MUPA,

YUNUTBHIBaTh TPAHULBl IPUMEHEHHUS M3YUYEHHBIX (U3NYECKUX MOJEINEH:
TOYCYHBIN JJICKTPUUECKUN 3apsfl, JIy4 CBETa, TOUCYHBI UCTOUYHUK CBETA, AAEpHas
MOJIeJb aTOMa, HYKJIOHHAsi MOJI€Jb aTOMHOIO sjipa IpPHU PELIEHUH (PU3NUECKUX
3a7ady;



pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJs Ha
MPOBOJHUK C TOKOM M JBIDKYIIMICS 3apsfl, 3JEKTPOMArHUTHBIE KoJieOaHUsl U
BOJIHBI, TPSIMOJIMHEIHOE pACIpPOCTpaHEHHE CBETa, OTPAKEHHUE, IPEIOMIICHUE,
unTepdepenus, audpakuus W TONApU3AIMSA  CBETa, JHCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3phext (poTodaddekT), CBETOBOE JaBICHNUES, BOSHUKHOBECHUE
JMHENYaToro CHEeKTpa aToMa BOJOpPOJa, €CTECTBEHHAas U MCKYCCTBEHHAas

PaaOaKTUBHOCTb;
ONKCHIBATh W3YUYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AJIEKTPOMArHUTHBIE SIBICHUS (MIPOLIECCHI), UCIONB3YsSd (U3NYECKUE BEIUUYHMHBIL:
NIEKTPUYECKUHN 3apsisl, CWJIa TOKa, IEKTPUYECKOE HANPSDKEHHE, IEKTPHUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIas CUiia, padoTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYUIKHA, 3HEPrUsl 3JEKTPUYECKOTO0 M MArHUTHOrO IMOJIeH, MEpPHOJ U YacToTa
KoseOaHul B KoJeOAaTeIbHOM KOHTYpE, 3apsl W cuja ToKa B IIpolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOsIHUE U
ONTHYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3NYECKHI
CMBIC]I HCIOJNb3YEMBIX BEJIMYUH, UX O0O3HAUEHUS W E€AUHUIBI, YKa3bIBaTh
(opMyJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMYUHY C IPYTMMH BEIUYUHAMM;

ONMCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIb3Ys
¢uznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMITYJbC (POTOHA, IEPUOJI MOJypachaa, SHEPTHs CBI3U
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUECKUH CMBICIH
UCIIOJIb3YEMBIX BEJIMYMH, MX O0O3HAu€HUs M E€AMHMIIBI, yKa3bIBaThb (HOpMyIibl,
CBSI3BIBAIOIIME JaHHYIO (U3UYECKYI0 BEIUYMHY C JIPYTUMH BeJIMYHWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBIL

aHANIM3UPOBaTh (PU3UYECKHE TMPOIECCHl U SIBICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIENOBATENBHOTO U MAPAJIIEIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKLUHU, 3aKOH NPSIMOJMHENHOTO PaCIpOCTPAaHEHUSI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa miia pororddexra,
3aKOH COXPAHECHMS DHEPrUH, 3aKOH COXPAaHEHHs MMILYJIbCA, 3aKOH COXPAHCHMS
AIEKTPUYECKOTO 3apsala, 3aKOH COXPAHEHUS MAacCOBOIO 4ucCia, Imocrynarel bopa,
3aKOH paJMOAaKTUBHOTO pacmaja, pu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTEeMaTUYE€CKOE€ BBIPAXKEHUE U YCIOBHUA (TpaHMIBL, 00JACTH)
IIPUMEHUMOCTH;



ONPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, CUJIbl Amniepa u cuibl JlopeHia;

CTPOUTh W OIMCHIBATh H300pa)XKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIOM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUUH: IPH 3TOM
dbopmyupoBaTh mpodaeMy/3aaady U THIOTE3Y yIeOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEJI0KEHHOTO 000pY0BaHUs, MPOBOJAUTH ONBIT U POPMYITHUPOBATH
BBIBO/IbI;

OCYILIECTBIISATh NMPSAMbIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEIUYUH, NPU
TOM BBIOMpaTh ONTUMAJBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJTUUYMH C UCTIOIb30BAaHUEM MPSMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY, (PMKCHPOBATh pPE3yJIbTaTbhl
MOJIyYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIULI U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIbTaTaM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCICIOBAHUM B
pamMKax y4eOHOro SKCIEpUMEHTa, Yy4eOHO-HCCIEeIOBATENIbCKOW U MPOEKTHOU
JESITEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
o0opynoBaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENblo,
UCIOJB3YS (PrU3HUEcKHe 3aKOHbI U MPUHIIMIIBI, HA OCHOBE aHAJIW3a YCJIOBUSA 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIyYEeHHOTO 3HAaUeHUS (PU3HUECKON BEJIMUMHBI;

peniaTh KaueCTBEHHbIE 3aa4i: BBICTPAUBATh JIOTUYECKH HETPOTHBOPEUUBYIO
LEMOYKY PACCYKIEHUN C ONOpPOM HAa H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bU3UYECKHE ABIICHUS,

MCITI0JIb30BATh MIPH PEILICHUH YYEOHBIX 33]1a4 COBPEMEHHbIE HH(POPMALIMOHHBIE
TEXHOJIOTUM JJISl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAIMU U MNPECTABICHUS
y4eOHOH M HAy4YHO-TIOMYJSIpHOM HWHGOPMALMK, TOJYYEHHOW W3 pa3IMyHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH MOJIy4aeMyI0 HH(OPMALHUIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MAalIMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MacHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIEr0 MHpA, B PA3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3UKE B IOBCEIHEBHOM KU3HU IS
oOecrnieueHns O€30MACHOCTH MPH OOpalieHUH ¢ TpUOOpaMU U TEXHUUYECKHUMHU
YCTPONCTBaMM, Ul COXPAHEHUS 3JJ0POBbS U COOJIIOAEHUS HOPM 3KOJOIMYECKOTO
MIOBEJICHUS B OKPY>KalOLIeH cpene;

paboTath B Tpymme C BHIIOJIHEHUEM PAa3IUYHBIX COLHUAIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPyNNbl, PalMOHAIBHO pACHpeleisTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CUTYyalMsIX, aJ€KBaTHO OLIEHUBATH
BKJIa/l KaX/I0TO U3 YYaCTHUKOB IPYIIIbI B PELICHHE pacCMaTpUBaeMO POOIEMBI.






11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaunmeHnoBaHue pa3ie/ioB U TeM uudposbie
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
Paszpen 1. JIEKTPOAMHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 1 1 3 bubnuorexa [JOK
' AHIYKIUS https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 0 1 bubnnoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
7 MexaHu4eCKHUe U JIEKTPOMAarHuTHbIE 5 1 0 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onmika 10 0 3 https://m.edsoo.ru/7f41¢97¢c
Hroro no pazneny 24
Pa3zaen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 | 0 bubnuotexa [JOK
' OTHOCHUTEJBHOCTH https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DIIEeMEHTHI KBAHTOBOW ONTHKH 6 0 0 bubmmorexa [TOK

https://m.edsoo.ru/7f41¢97¢



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

4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E:fsj?/y/lr?f:;(sigrou/gfmwk
Hroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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




IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne i/t

Tema ypoka

Koan4gecTBO 4acoB

Bcero

1 ®dusuka — Hayka o npupoje. Hayunble MeToabl O3HAHMSI OKPYIKAIOLIETO MUPa 1

) Poinb 1 MecTO Gu3uKn B JOpMUPOBAHUU COBPEMEHHON Hay4YHOU KapTUHBI MUPA, B |
IIPAKTUYECKON JESITEIbHOCTHU JIOACH

3 Mexannueckoe aBuxeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 JIBHKeHUS. [lepemenienue, |
CKOpPOCTb, YCKOPEHUE

4 PaBHOMEpHOE NPAMOJIMHEITHOE ABUKEHHUE 1

5 PaBHOYCKOpEHHOE NPSIMOJIMHENHOE JBUKECHUE 1

6 CBobOogHOE TIazicHue. Y CKOpeHHe CBOOOIHOTO TaICHUS 1

7 KpuBonuneiinoe neuxenue. [[BuxeHre MaTepuaabHON TOUKH 110 OKPY>KHOCTH 1

2 [Ipunnun otHOCcHTeNnbHOCTH ['anmunes. Hepuuanbabie cucteMsl orcyeTa. 11epBeiii 3akoH 1
Herorona

9 Macca tena. Cuia. [IpuHnun cynepno3unuu cui. Bropoii 3akoH HeroToHa u1s1 MatepraabHON 1
TOYKH

10 Tpernii 3akoH HpIOTOHA [U1s1 MaTEpHATIBHBIX TOYEK 1

11 3akoH BceMupHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTh 1

12 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena 1

13 Cuna tpenus. Koadpduuuent tpenus. Cuna conpoTHUBICHUS IPU IBUKEHUH Teja B )KUIKOCTH |
WM Ta3e

14 [TocTynarenbHoe U BpallaTelbHOE JBIKEHUE a0COMIOTHO TBEPAOTO Tena. MomeHT cuiibl. [lnedo |
CWJIBL. Y CJIOBHsI paBHOBECHS TBEPJOTO Tea

15 Nmmynbe MmaTepraibHONW TOYKH, CUCTEMBI MaTepUaAbHBIX TOUeK. VIMITysibe cuitbl. 3aKoH |

COXpaHCHUA UMITYJIbCA. PeaxTnBHOE JABUIXKCHUEC




Pabora u moutHOCTh cuitbl. Kunernueckas sneprusi MatepuanbHoif Touku. Teopema 06

16 WU3MEHEHUH KHHETUYECKOW SHEPTUn

17 [TorennmansHas sHeprus. IloTeHnManbHAsA YHEPTUSA YIIPYTO 1e(hOPMUPOBAHHOMN MPYKUHBI.
[TorennuanpHast SHEPrys Tesa BOIM3U MOBEPXHOCTH 3eMIIH

18 [TorennuanpHble U HENOTEHIUANbHbIE CUIIbL. CBsI3b paOOTHl HEOTEHIMAIBHBIX CUJI C
M3MEHEHHEM MEXaHMUYECKOM SHEPIUU CUCTEMBI Tell. 3aKOH COXPAaHEHMsI MEXaHUYECKOH SHepruu

19 Jlaboparopuas padota «VccienoBanue cBsi3u pabOTHI CUITBI C U3MEHEHUEM MEXaHUIEeCKON
SHEpI'UH Tella Ha IpuMepe pPacTsKEHHs! pE3UHOBOTO JKIyTay

20 Kontponbnas padota no teme «Kunemaruka. J[unamuka. 3aKOHbI COXpAaHEHHS] B MEXAHHUKE»

)1 OCHOBHbIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETHUECKONW TeOpuU. BpoyHOBCKOE ABHKEHHUE.
T pysns

2 XapakTep ABMKEHUS U B3aUMOJACUCTBUSA YaCTUL BeulecTBa. Moienu CTpOeHHUs ra3os,
KHUAKOCTEH U TBEPABIX TEI

23 Macca monekyin. Konuuectso BemectBa. [loctosinnass ABoraapo

24 TennoBoe paBHoBecue. Temneparypa u e€ uzmepenue. Lllkana remneparyp Llenbcus

25 Wneansnsiii raz B MKT. OcnoBHOe ypaBHenne MKT

2% AbcoutoTHas TeMIepaTypa Kak Mepa cpeJHe KHHeTHUeCKOW SHepIun ABUKEHHS MOJIEKYJI.
VYpasaenune MenaeneeBa-Knaneipona

27 3akoH JlanmbpToHa. ["a30BbIC 3aKOHBI

78 JlaGopatopHnas pabora «VccnenoBaHue 3aBUCUMOCTH MEX/Ty TTapaMeTpaMu COCTOSHUS
pa3peKEHHOTO raza»

29 W3omporieccel B naeaqbHOM raze u ux rpaduueckoe npeacTaBieHue

30 BHyTpeHHsIsI sHeprus TepMOIMHAMUYECKON CHCTEMBI U CIIOcOObI €€ n3MeHeHus. KomuuecTBo
TEIUI0THI U paboTa. BHYTpeHHss SHEprusi 0THOATOMHOTO UJIEAIbHOTO Ta3a

31 Buns! Tennonepenaun

1 VY nenbHas TEII0EMKOCTH BelecTBa. KomuuecTBo TemIoTsl npu Terionepeaaye. AnnadaTHbIN

poIiecc




33

IIepBbIil 3aKOH TEPMOAVMHAMUKH U €r0 IIPUMEHEHHE K U30IIpoLieccam

1
34 HeobOpatumocTs niporieccoB B mpupoae. BTopoii 3akoH TepMOAMHAMUKH 1
35 [Mpunun nevicreus u KII/ TernnoBoi MalinHbl 1
36 Huxn Kapno u ero KITJ{ 1
37 DKOJIOTHYECKHUE TIPOOJIEMBI TEIIIOIHEPTCTHKH 1
38 Oo6o06maromuit ypok «Monekyinsipaas ¢puznka. OCHOBBI TEPMOIMHAMUKI 1
39 Kontponbnas padota nmo teme «MonekyispHas ¢puzuka. OCHOBBI TEPMOIUHAMUKI 1
40 [TapoobpazoBanue u KoHAeHCanws. VcriapeHne u KumeHue 1
41 AOGCOIIOTHAS M OTHOCUTENNbHAS BIAKHOCTh BO3Ayxa. HachlmeHHsbIif map 1
0 Teépmoe Teno. Kpucrammmueckue u amopdHbIe Teia. AHU30TPOIHS CBOWCTB KPUCTAIIIOB. |

Kunkue kpuctamwisl. COBpeMEHHBIE MaTEPUATIBI
43 [1naBnenue u Kpuctaum3anus. Y aenbHas TerioTa miasienus. Cyonumanus 1
44 YpaBHEHHE TEIJIOBOTO OamaHca 1
45 DnekTpusanus Ten. DIeKTpUUeCcKUi 3aps. JBa Buaa s3IeKTpUUYECKUX 3apsI0B 1
46 [IpoBOIHMKH, AUBIEKTPUKHU U MOTYNPOBOJHUKU. 3aKOH COXPAHEHUS AJIEKTPUUECKOTro 3apsaa 1
47 B3aumoneiictBue 3apsioB. 3akoH Kynona. ToueuHblil 21eKTpUUECKH 3aps 1
48 HanpsixénHocTh anekTpuueckoro nojs. [IpuHImn cyneprno3uimm 3JeKTpUYECKUX MOJIeH. |
JInHumn HanpsKEHHOCTH

49 Pabora cun anexrpocraruueckoro nois. [lorennuan. PazHocTs noTeHManos 1
50 [IpoBOIHMKY U AMDIIEKTPUKH B AJIEKTPOCTATUYECKOM Touie. [usnexTpruieckas IpOHUIIAEMOCTh 1
51 OnektpoémkocTh. KoHmencarop 1
52 DNEeKTPOEMKOCTD MJIOCKOT0 KOHJAEHCATOpa. DHEPIusl 3apsyKEHHOT0 KOHJEHCaTopa 1
53 JlabopaTtopHas padota "M3mepeHne 31eKTpoEMKOCTH KOHIeHcaTopa" 1
54 [IpuHuun neicTBUs U MPUMEHEHHUE KOHJIEHCATOPOB, KOMIMPOBAJIBLHOTO anmnapara, CTpyuHOro |

MpHUHTEpa. DIIEKTpoCcTaTHYeCcKas 3alIuTa. 3a3eMIIeHUE 3JIEKTPOIIPHOOPOB




DNeKTpUYECKHU TOK, yCiioBus ero cyiectBoBanus. [locrosiuubiil Tok. Cuia Toka. Hanpsbkenue.

>3 Conporunenue. 3akoH Oma 1J1s1 ydyacTKa 1enu !

56 [TocnenoBarenbHOE, apaIeIbHOE, CMELIAHHOE COeTMHEHNE TIPOBOJHUKOB. JlabopaTtopHas |
pabota «M3y4eHne CMEIIaHHOTO COCTUHEHUST PE3UCTOPOBY

57 PaboTa 1 MOIIHOCTE AyIeKTprYecKoro Toka. 3akoH [[xoymnsa-JIenma 1

53 3akon OMa 1t MOJTHOM (3aMKHYTOH) 35iekTpruyeckoi nenu. Koporkoe 3ambikaHue. |
Jlaboparopuas padota «M3mepenune D/IC ucToUHMKA TOKA U €T0 BHYTPEHHETO COTIPOTHBIICHUSDY

59 DNeKTPOHHAs! TPOBOAUMOCTD TBEPABIX METAIOB. 3aBUCUMOCTh COIIPOTUBIICHUS METAJIIOB OT 1
TeMieparypbl. CBEpXIpOBOJUMOCTh

60 OnexTpuuecKui TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB 1

61 [TonynpoBoAHUKH, UX COOCTBEHHAs U IPUMECHAsi IPOBOAUMOCTh. CBOICTBA p—n-IIepexoa. |
[TosnynpoBoiHUKOBBIE TPUOOPHI

2 DNEeKTPUUECKUN TOK B paCTBOPAX M pacilyiaBax 3JEKTPOIUTOB. DIEKTPOIUTHYECKAS 1
JUccOLUaIus. JINEeKTPOIIn3

63 DnexTpuueckuil TOK B razax. CaMOCTOSTENbHBIN U HECAMOCTOSTENIbHBIN pa3psaa. MonHus. 1
[mazma

64 DnexTpuueckre npuOopbl U yCTPOMCTBA U UX MpakTUdyeckoe npuMeHenue. [IpaBua TeXHuku i
0€30MacHOCTH

65 O6006maronuit ypok «IeKTPOIUHAMHUKA 1

66 KontponbHas padoTa nmo teme «nekrpoctatrka. [IoCTOSHHBIN d7eKTpUYecKruid TOK. Toku B |
Pa3INYHbIX Cpeax»

67 PezepHblit ypok. KonTposibHas paboTa 1o teme "DnekTpoJuHaMuka" 1

68 PesepBubIil ypok. O6o0maronuii ypok o temam 10 kimacca 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hdara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero H3yYeHUS o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[TocTostHHBIE MATHUTHI U UX

1 B3auMOJIecTBHE. MarHUTHOE IIOJIE. 1 0 0 bu6mmoreka [IOK
Bektop MarHUTHON UHIYKITUH. 05.09.2023  https://m.edsoo.ru/ff0c9778
JIvHMY MarHUTHOW MHAYKUWH
MaruauTtHoe 1noJje NpoBOJHUKA C

) ToKOM. OnbIT DpcTeaa. 1 0 0 bubnnoreka [JOK
BzaumopelicTBue mpoBOAHUKOB C 08.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM
JlaboparopHas pabota «3yuenue

3 MarHUTHOTO TOJIS KaTyILIKH C 1 0 1 Bubnmorexa LOK

12.09.2023  https://m.edsoo.ru/ff0c98fe
TOKOM»
JlelicTBME MArHUTHOTO TOJIS Ha
NPOBOAHMK ¢ ToKoM. Cuiia Amnepa.

4 JlaGoparopHas paboTa 1 0 | bubnnorexka [JOK
«HccnenoBanue aeMcTBUA 15.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JlelicTBME€ MAarHUTHOTO TOJIS Ha

5 JBHKYIIYIOCS 3apsKEHHYIO 1 0 0 bubnnorexka [JOK
yactuiy. Cuna Jlopenma. Pabora 19.09.2023 | https://m.edsoo.ru/ff0c9df4
cuibl JIopeHna

6 DNeKTpOMarHuTHasE WHIYKITHS. | 0 0
[ToTOK BekTOpa MarHUTHOM 22.09.2023



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

unaykuud. DJ1C uaaykiun. 3akoH
3JICKTPOMArHUTHOW WHYKITUN
®dapages

JlaboparopHas paboTa
«HccnenoBaHue sIBICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

26.09.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal 50

NHnyKTUBHOCTD. SIBIICHUE
camounaykimu. J/C
CaMOUHYKIUHU. DHEPrusi
MarHUTHOT'O TOJISl KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

28.09.2023

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U X
IPUMEHEHUE: IOCTOSITHHbIE
MarHMThl, 3J1€KTPOMArHUThI,
AIIEKTPO/IBUraTENb, yCKOPUTEIIN
AJIEMEHTApHBIX YaCTHII,
UHIYKIMOHHAs 1eYb

03.10.2023

10

11

12

O6o0matromuii ypok « MarHuTHoe
noJie. DJIEeKTpOMarHuTHast
I/IHJIYKIII/ISI»

KonTponbHas pabota mo Teme
«MaramTHOE TI0JIe.
3J'I€KTpOMaFHI/ITHa$[ I/IH}I}’KIII/ISI»

CBOOOIHBIE MEXaHHYECKHE
konebanus. 'apMoHndeckue
KoneOaHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu

06.10.2023

10.10.2023

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cad58

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06



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

13

14

15

JlaboparopHas pabota
«HccnenoBanue 3aBUCHMOCTH
HeproIa MajibIX KojieOaHui Tpy3a
Ha HUTHU OT JUTMHBI HUTH U MACChI
rpy3a»

KonebarenpHbIi KOHTYD.
CBO0OOTHBIC IIEKTPOMArHUTHBIC
KoJicOaHHs B HICATHbHOM
KoJicOaTeIbHOM KOHTYpE. AHATIOTHS
MEXTy MEXaHHUSCKUMH U
SJICKTPOMAarHuTHBIMHA KOJIEOaHUSIMU

®opmyna Tomcona. 3akoH

COXpaHCHHUA DHEPTHUU B NACAIIbHOM
KoJIe0aTEIbHOM KOHTYPC

bubmuorexa [JOK
https://m.edsoo.ru/ff0cb820

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxaromux
Kosie0aHusx. BeIHyX1eHHbIE
MeXaHUUYECKUe KojaeOaHusl.
Pe3onanc. BeinyxneHHbIE
3JIEKTPOMArHUTHBIE KOJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[IepeMeHHBIH TOK.
CuHycouanbHbIN epeMeHHbIN
TOK. MOIIIHOCTB ITEPEMEHHOI0 TOKA.
AMIIIUTYJHOE U IEHCTBYIOLIEE
3HAUEHUE CUJIbI TOKA ¥ HANIPSKEHUSI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponssoscTso,
nepegava u norpedieHue
AIIEKTPUYECKON SHEPTUU

19

VY CTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHNE IEKTPUIECKOTO

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



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

3BOHKA, F€HEpaTOpa NEPEMEHHOTO
TOKa, JIMHUH JIeKTpoIiepead

OKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOCTBE NIEKTPOIHEPIUU.

20 KynbTypa ucnonb3zoBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOMN
KU3HU
MexaHuueckre BOJIHBI, YCIOBUS

acrpocrpaneHnus. [lepuon.
21 rC)choppoc;;pp'clcnpOCTpaI:IeHI/Is{ u bubmmorexa LOK
https://m.edsoo.ru/ff0cca54

JUIMHa BOJIHBL. 1lonepeunsie n
MIPOJI0JIbHBIE BOJIHBI

” 3ByK. CKOpOCTH 3BYyKa. | pOMKOCTH bubnnoreka [JOK
3ByKa. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DJIEKTPOMAarHUTHbIE BOJIHBI, UX

23 CBOMCTBA U cKOpoCTh. [Ikaia bubmmorexa LHOK

https://m.edsoo.ru/ff0ccfe0

3JIEKTPOMArHUTHBIX BOJIH
[IpuHUMIIBI paIOCBA3U U

24 teneBuaeHus. PazButue cpencts
cBs3u. Pagnonokanus

75 KonTponbnas pabora «Konebanus u bubnnorexka [JOK
BOJIHBD) https://m.edsoo.ru/ff0cc6f8
IIpssMonMHENHOE pacIpoCTpaHEHUE

26 CBETa B OJHOPOJHOMU Cpejie. bubnmnoreka [JOK

Todeunslii ICTOYHUK cBeTa. JIyd
cBeTa

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350

OTtpakeHue cBeTa. 3aKOHbI

bubmuorexa [JOK

27 OTPDAEHHA CF era. Tloctpoenne https://m.edsoo.ru/ff0cd4e0
n300pakeHHH B IUIOCKOM 3epKajie
[Ipenomienue ceera. IlonHoe

)3 BHYTpPEHHEE OTPAKEHUE. bubmumoreka [IOK
[IpenenbHbIi yroi noJHoro https://m.edsoo.ru/ff0cd7f6
BHYTPEHHEI0 OTPaXKEeHUs

29 JlabopaTtopHas pabota «3mepenue bubnnoreka [JOK
MOKAa3aTeIs TPEJTOMIICHUS CTEKIIA» https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenune n300pakeHui

30 B TuH3e. PopMysia TOHKOU JIMH3BI. bubmmorexa [IOK

https://m.edsoo.ru/ff0cddle

YBenuyeHue JIMH3bI
JlaGopaTtopHnas pabota

31 «Hccnenosanue cBOMCTB
U300pakeHUH B JTMH3AX»
Hucnepcus cBeta. Cli0KHBIN COCTaB

1 6enoro csera. L{Bet. JTabopaTopHas
pabota «HabmroneHue aucnepcun
CBETa»

1 Wurepdepennus ceeta. Judpaxnus bubnuoreka [IOK
cBeta. [ludpaknuonnas pemeéTka https://m.edsoo.ru/ff0ced22

14 ITonnepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
ITonspusanus csera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOpsI U

35 YCTpOICTBA U yCIIOBUS UX
0€3011acCHOTr0 MPUMEHEHUS

16 I'paHnLIBI TPUMEHUMOCTH bubnnorexka [JOK

KJIACCUYECKOU MEXaHUKH.

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

[TocTtynartel cienuanbHOM TEOPUU

OTHOCHUTEIILHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE bubmmorexa [TOK
AAHOBP ' s https://m.edsoo.ru/ff0cfa42
BPEMEHU U COKpAIICHHUE JITTUHBI
OHeprusi U UMITyJIbC
18 PENIATUBUCTCKOMN yacTulbl. CBs3b bubnnoreka [HOK
MAaCChI C SHEPTUEN U UMITYJILCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTponbnas pabota «OnTuka.
39 OCHOBBI CIEIIUATIBHOW TE€OpUU bubmorexa HOK
1 P https://m.edsoo.ru/ff0cf610
OTHOCHUTEIILHOCTH
40 ®otonbl. Popmyiia [1nanka. bubnnorexa [HJOK
DHeprus U UMNyiasc GoToHa https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIIE0BaHNE Eu6 [TOK
nonnoTexa
41 orodddekra. OnbrTer A. T'.
¢ b https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl potorpdexra. YpaBHEeHUE
42 3I>'IHHITe§Ha an)l(bq)oroaq)(;@)ema bubmmorexa LIOK
A ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» portoapdexra
Hasnenue cera. OnwiThl I1. H.
43 JlebeneBa. XuMHYECKOE NEUCTBUE bubmmorexa LIOK
' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiucTsa u
44 MPaKTUYECKOE TPUMEHEHHUE:

dboToreMeHT, POTONaTUHK,
COJIHEeUYHast baTapest, CBETO IO/



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

Pemenue 3axay mo reme

bubmuoreka [JOK

45 «2neMeHThl KBAaHTOBOM ONTUKN» https://m.edsoo.ru/ff0d0302
Mopenb atoma Tomcona. ONbITHI

46 Pesepdopna no paccestuuio o- bubnuoreka [IOK
yacrtull. [Inanerapnas monueinp https://m.edsoo.ru/ff0d091a
aToma

47 ITocrynatel bopa bubmorexa [TOK

https://m.edsoo.ru/ff0dOafa
Wznyyenne u norsiomnienne GOTOHOB

43 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS dHEPTUH Ha APyrou. Bumbl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BonHOBBIE CBOMCTBA YaCTHLI.

Bounnsl e bpoiiis.
. bubmuorexa [JOK
49 KopmyckynspHO-BOIHOBOM
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIIoHTaHHOE 1
BBIHYKJICHHOE U3ITyYCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 Omneiter Pesepdopaa mo bubnmnoreka [JOK
OIPENEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauoaKTUBHOTO U3TyUEHHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3iydeHus. Biausaue
PaauoOaKTUBHOCTU Ha KUBHIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

5 W3zotonsl. Anbga-pacnan. bubnuorexa [IOK

ONEKTPOHHBIM U TO3UTPOHHBIN
Oeta-pacmnan. ['amMmma-u3nyueHue

https://m.edsoo.ru/ff0d1162



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

53

54

55

56

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepublie peakuuu. AnepHblid

peaxTop. [IpoOaembl, IepCreKTUBHI,

OKOJIOTMYECKHE aCIICKThI HZ[CpHOﬁ
OHCPICTUKU

DJIeMEHTapHBIE YaCTHUIIBIL.
OTKpBITHE TO3UTPOHA. METOIbI
HAOJIOJICHUS 1 pErUCTpaLiU
37eMeHTapHbIX Yactull. Kpyriblit
cton «DyH1aMeHTalIbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nIeCcKoil KAapTHHBI MUPaY

Bun 3Bé3ngnoro Heba. Co3Be3aus,
SIpPKUE 3BE31bI, IUNIAHEThI, UX
BuguMoe asmxeHue. ConHednas
cucremMa

COJ'IHI_IC. ConHeuyHast aKTUBHOCTb.

HcTtounuk sHeprun CosHLA U 3BE3 ]

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

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

57

3BE3bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3IBI TTIABHON
MOCJIeIOBAaTEILHOCTH. BHYTpeHHEee
cTpoenue 3B&311. COBpeMEHHbIE
MIPEACTABICHUS O MPOUCXOKIACHUU
n 3BoJiroru CoJTHIIa U 3BE3 ]

58

Muneunsiii [IyTe — Hama
I"amakTuka. [lonoxenne u
neuxenne ConHna B [anakTuke.
lNamaktuku. YEpHbIe ABIPHI B sApax
raJIakKTUK



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

59

Bcenennas. Paz0eranue rajiakTuk.
Teopust bosbiioro B3peIiBa.
PenukToBOC M3ITyUYeHUE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

62

63

64

65

66

KoHnTtposbHas pabota «J1eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKU»

O6o6maromuit ypok. Poib ¢pusuku
1 aCTPOHOMHHU B SKOHOMHUYECKOU,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax IesaTeIbHOCTH
YyeJloBeKa

O6o6maromuii ypok. Pons 1 Mmecto
(GU3UKU ¥ aCTPOHOMUM B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa

Ob6o6maromuit ypok. Posb
¢du3nveckoil Teopun B
(bopMHpOBAaHUY MPEICTABICHUH O
¢du3uyeckoil kapTHHE MHUpa

O6o06matomuii ypok. Mecto
busznYeCcKOi KapTUHBI MUPA B
o011eM psiTy COBPEMEHHBIX
€CTEeCTBEHHO-HAY4HBIX
IpeCTaBICHUN O PUPOE
PeszepBHBIil ypok. MarautHoOe 1oste.
DNeKTpOMarHUTHASE MHIYKITHS




PesepBubiit ypok. Ontuka. OCHOBBI

67 ClielIMaIbHON TEOPUH 1
OTHOCHUTEILHOCTH
Peze 1 ypok. KBanToBa.
68 q)HBIfI?a,HgJi]SMeHTL]: aI::T ]:)H;IOMI/II/I u 1 bubmmorexa LIOK
‘ P hitps://m.edsoo.ru/ff0d1784
acTpou3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



https://m.edsoo.ru/ff0d1784
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