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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIETro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUM TIpernojilaBanusi yueOHoro mnpeamera «DPusnka» B 00pa3oBaTeIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kitaccoB npu 00yueHun
ux ¢u3rKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-/IEATEIbHOCTHOTO TOJX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO k miiaHUpyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyYEHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh peaIU3allMi MEXIPEIMETHbIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMU YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
LeNU U3ydeHus (U3UKHU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ysbTaThl  OCBOGHMsSI Kypca (U3MKHU: JIMYHOCTHBIC, METAlpEIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOAbI, BBICTyIas B
KauecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJICHWM, M3y4aeMbIX XUMHUEH, OHOJIOTHEMH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTUN B cpepe SHEPreTUKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAIOB C 3aJaHHBIMHU CBOMCTBaMH W Apyrux. M3ydyenue
(bU3MKKM BHOCUT OCHOBHOM BKJIa/a B (POPMHUPOBAHUE ECTECTBEHHO-HAYYHON KapTHHbI
Mupa oOydarouuxcs, B (OpMUPOBaHHE YMEHHI NPUMEHSATh HAY4YHBIA METO]
MO3HAHUS TP BHITIOJTHEHUN UMHU yU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 1151 ypOBHS CpEHETO 00IIET0 00pa30BaHUs MOJIO0KEH
pPSA UIEeH, KOTOPbIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOIPOCHI KJTACCUYECKOM, TaK 1 COBPEMEHHOMN (DH3HUKHU.



Hoesn cenepanuszayuu. B cooTBeTCTBUM ¢ HEWl MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpeanosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypce hbusuku rnpemnonaraet 3HakoMCTBO
C LIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJIOTMUECKUX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercss TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTHH, a Takke 00CyXIeHUA
po0JIeEM pallMOHAIBHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsSI (PU3NYECKON Teopuu, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPOJIE, PaHUL[AX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBICHUH U MPOILIECCOB).

CHCTEeMHO-AESTENbHOCTHBIN TOJX0J B Kypce (U3UKU PEealn3yeTcs MPEexKIe
BCEro 3a CYET OpPraHM3allMU 3KCIEPUMEHTAIBHON AESTENbHOCTH O0YyYaroUIUXCs.
J1;1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbBI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTUUYECKUX padoT.
Bblenenre B yKa3aHHOM MepeyHe JIabOpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM O0ECTeunBaeTCsl OBJAJCHHE OOYJAIONIMMHCS YMEHHSIMH TPOBOAWTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonblioe BHUMaHKE yesieTcs pEIIeHNI0 PaCUETHBIX M KAaU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A1t pacu€THBIX 3a]a4 IPUOPUTETOM SABIISIFOTCS 337auu C SBHO 33aJJaHHOU
bu3MYecKol MOAENbI0, TO3BOJIAIONMIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI W
3aKOHOMEPHOCTH KaK M3 OJHOrO paszfena Kypca, TaKk U HUHTErpUpys 3HAHUS W3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKpYXKaroulei
KU3HH, TpeOyronue BbhIOOpa (U3UYECKOW MOAECNU IS CUTYyallMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



B cootBetctBum ¢ pedoBanusiMu @I'OC COO k MaTepuanbHO-TEXHUUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKK HA ypOBHE
cpenHero ooOmero oOpa3oBaHUsl JTOJDKEH H3Yy4aTbCs B YCIOBUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUAX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKJIA. B xabuHeTre GU3MKHU AOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Mo
¢u3MKe yIeHUYECKUX MPAKTUYECKUX paboT U JEMOHCTPAIIMOHHOE 000pYIOBaHHUE.

JlemoHCTpanoHHoe o0OopyaoBaHue (opmupyercs B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JAEMOHCTpalui s
UCCIICIOBAaHMUSI  U3y4aeMbIX SIBICHUH M  TPOIECCOB, OMIUPHUUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, NX TEXHUYECKUX MMPUMEHEHHIA.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPaldOT
dopMupyeTcss B BHJIE TEMAaTUYECKUX KOMIUIEKTOB U 0O€cleYrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJDKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHNU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX 1a00paTOpHUil.

OCHOBHBIMU LENISIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISIFOTCS:

e (dopMupoBaHHE HWHTEpeca M CTPEeMJICHHsS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IPEACTABICHUIN 0O HAYYHOM METOJE MO3HAaHUS U (OPMUPOBAHNE
UCCJIEIOBATENLCKOTO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (opMHpOBaHHE HAYYHOT'O MUPOBO33PEHHS KaK pe3yIbTaTa N3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C HCIOJIb30BAHUEM
du3nyecKuX 3HAaHUM U HAyYHBIX JI0Ka3aTEIbCTB;

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

JlocTrxeHrne 3TUX Iene 00ecreunBaeTCsl pelIeHneM CIIeIyIONNX 3a1ad B

npouecce u3y4eHus Kypca GU3MKH Ha YpOBHE CPEIHEro 001Iero oopa3oBaHus:

e MpuoOpeTeHNe CUCTEMbI 3HAaHUH 00 00X (PU3HMUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIOYAS MEXaHUKY, MOJICKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U SJIEMEHTHI aCTPOPHU3UKH;

e (dopMupoBaHHE YMEHHMHA TPUMEHATH TEOPETUYECKUE 3HAHUS Ui
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
MMPAKTUYECKUX PELICHUH B MIOBCEIHEBHOW KU3HU;



e OCBOCHHE CIOCOOOB peUIeHHs pa3jIHYHbIX 3a7ad C SBHO 3aJaHHOU
dusznyeckoil Monenblo, 3aJay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOJEIH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e IOHMMAaHHE (PU3NYECKUX OCHOB M IPHUHILIMUIIOB JEHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSATEIBHOIO IUIAHUPOBAHUS M IMPOBEACHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmauuu,
OIIpE/IENICHUS IOCTOBEPHOCTHU MOJyUYEHHOTO PE3YJIbTaTa;

e CO3JAaHME YCIIOBUHM AJIsl Pa3BUTUSl YMEHUH MPOEKTHO-UCCIIEN0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenune ¢usuku (6a30BbI YypOBEHb) Ha YPOBHE CpPETHETO OOIIEro

oOpazoBanus otBoAuTcs B 11 kimacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemeiii B mporpamMme no (U3MKE MepeueHb JIabopaTOpHBIX U

NPAKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYMTENb JENAaeT BBIOOP
poOBeNEeHHUsS J1a0OpaTOpHBIX pPabOT M OMNBITOB C YYETOM HHIWMBHYaIbHBIX
0COOEHHOCTEN 00yYaroIUXCsl.



COAEPXKXAHUE OBYUYEHUA

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpoMacHUMHAA UHOYKUUS

[TocTtostHHBIE MarHuThL. B3anmoaencTBUE NOCTOSSHHBIX MArHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWH. [I[puHIMI Cyneprno3niny MarHUTHBIX MOJIEH.
JIluauum MarHuTHOM uWHAyKIMU. KapThHa JUHUKA MArHUTHOM HWHOYKIUAHW TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MarautHOE T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa IMHUN WHIYKIUH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKkoM. OnbIT JpcTena. BzanmoneicTBre NpoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOayJib U HanpaBJIeHUE. [[BH>KEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHoOM mosje. Pabota cunsl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeEKkTOpa MarHUTHON
WHIYKIUU. OJEKTPOJBIKYINAS CUla WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYIIAs CHJIA WHAYKUAW B
MIPOBOJTHUKE, IBUKYIIEMCS MTOCTYIIATENBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIE
MArHUThbl, 3JEKTPOMArHUTBI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTapPHBIX
YaCcTUIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIIMY MAarHUTHOTO TIOJISL.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevicTtre cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON MHIYKIMH.

ITpasuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIIMU OT CKOPOCTH MU3MEHEHHUS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTO IOJIs KaTYIIKH C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus M BOJIHBI

Tema 1. MexanuuecKkue u 31eKMpPOMAZHUMHbLE KOJ1€0aAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHUYECKHWE  KOJEOAHUS.
["apMmonnyeckue konedanus. [lepmon, yacrtora, amrumryga u $aza KoyieOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanuil. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUux KojieOaHusX. BeIHYK/IeHHbIE MEXAaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

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

Tpanchopmarop. IIpousBoacTBo, nepegaya U NOTpeOICHUE ANEKTPUUECKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU dJIEKTpornepeaay.

Jlemoncmpayuu

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

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HaGmronenue pezonanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.



Yuenuueckuil osxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanre nepeMEHHOTO TOKA B LIEMH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNIHbBLE 60JIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u uppaxius MEeXaHUYeCKUX BOJIH.

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

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMAarHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anexrpomarautHOi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkana 31eKTPOMarHUTHBIX BOJIH. [[prMeHeHHEe 3JIeKTpOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHUYecKue yCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHKAa B TEXHHKE M MEIMIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieus.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmroienue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIEOaHUIA.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, TPETOMIICHHUE,
noJisipu3ays, 1uppakius, THTepPepeHLns.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeTa. 3aKOHBI MTPEIOMIICHUS cBeTa. AOCOIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroj IOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.



Jucnepcus ceera. CiioxxHbIi cocTaB 6enoro cseta. LBer.

Cobuparoriue u paccenBarolue JUH3bL. ToHkas nuH3a. DokycHoe paccTosHue
Y ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxeHuil B COOUpArOIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB M MHHHUMYMOB B HHTEP(EPEHIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIOBUE HaOIIOICHUS
INIABHBIX ~MAaKCUMYyMOB TIPpM NAJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[lonspusanus ceera.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE INPHMEHEHHME: OYKH, JIyla,
doToamnmapaT, NPOEKIIMOHHBINA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIUOHHAS PEIIETKA, OJISIPOU.

Jlemoncmpayuu

[IpssMONMHENHOE pPACIPOCTPAHEHUE, OTPAXKEHHE M IPEIOMIIEHUE CBETA.
OnTuueckue mpruOOpsI.

[TosnHOE BHYTpEeHHEE OTpakeHHe. Mozellb CBETOBOA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

Mopenu MuKpocKona, TeJIeCKona.

Hab6mronenune natepdepeHnm cBera.

Hab6mronenune nudpakxium ceera.

HabGmronenne nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tonydyenue cekTpa ¢ MOMOIIbI0 JU(PPAKIUOHHON PEIIETKH.

Habmronenue nosisipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3mepeHne nokasareis NpesioMIIEHNs CTEKIIA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

HaGnronenue nucnepcuu cBera.

Pa3nesn 6. OCHOBBI CIeHIHAJIBHONA TEOPUHM OTHOCUTEILHOCTH
I'panuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crienuanbHON
TEOPUU OTHOCHUTEJIBHOCTH: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINITEHHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHH M COKpAICHHUE
JUTUHBI.
DHEPrusi U UMITYJIbC PEIATUBACTCKON YaCTUIBI.



CBs13b Macchl € PHEPTUEH U UMITYJIBCOM PEISTUBUCTCKON YaCTHUIbl. DHEPTHUS
ITOKOS.

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

dbotorpdexra. YpaBuenue DuHimTeitHa s hoTodadpdexra. «KpacHas rpaHunar»
dboTtorpdexra.

JlaBrienne cBera. OnbiThl I1. H. JIeOenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

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

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Cseroauo.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
[Inanerapuas mopens aroma. [loctynatel bopa. M3myueHue M mOTIIOUIEHUE
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIeKTp YPOBHEM SHEPTrUU aToMa BOJIOPO/IA.

BosHoBbIE cBoOlicTBa yactull. Bonnsl ne bpoitns. KopryckyisipHO-BOJIHOBOM
JyaIu3M.

CHIOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHau3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnrogenue IMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIIOKHOCTh CTPOEHHUS sapa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pe3epdop/a 1o onpeneneHnto cocTaBa paJuoakTUBHOTO



m3nydennsi.  CBoiictBa  ambda-, Oera-, ramMMa-u3JIy4deHus.  BrusHue
PaZOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa I'eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucno sapa. M3oronsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

SAnepHble peaknuu. JleneHue u CUHTES A1ep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnemMbl W TEPCHEKTUBBI
SAJIEPHOU DHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI IEPHOU SHEPTETHUKHU.

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTanbHbIe B3aUMOAEHCTBUA. EqUHCTBO (hr3nueckoi KapTUHbBI MHpa.

TexHU4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM QoTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHIA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(HMarpaMma «CIEKTPAJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» ISl 3BE3]l TJIABHOM TMOCJIEAOBATEIILHOCTU. BHyTpeHHEe cTpoeHue
3B€311. COBpEMEHHBIE MPEACTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJHLIA U
3BE3/1. DTambl )KU3HU 3BE3].

Muneunsiii [lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa00ua. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHE.

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus



HabnroneHnuss HeBOOPYKEHHBIM IJ1a30M C UCIOJIB30BAHHEM KOMIIBIOTEPHBIX
IPUIIOKEHUH ISl OTIpeIeNICHUs TIOJ0KEHUsI HeOeCHbIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3/1us CeBEpHOro MOIYyIIapus U IPKUE 3BE3/BI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3uku u acTpOHOMHH B IKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH Y€TIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTHHE MHpA, poJib GU3MUECKONU TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (PU3UUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHUpa B O0mIEM psjJy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUMN O MPUPOJIE.

Me:xnpeaMeTHble CBSI3H

Nzyuenue xypca ¢pusuku 0a3oBoro ypoBHs B 11 kiacce ocyliecTBisieTcs ¢
Y4ETOM COAEPKATEIbHBIX MEKIIPEAMETHBIX CBSI3€d C KypcaMH MaTEMaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAy4YHOIO
NO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pELIEHWE CHUCTEMBI YPABHEHUH, TPUTOHOMETPHUUYECKUE
(yHKUHUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKLIHH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApHBIX (QYHKIUI, NPU3HAKKM TOJ00US TPEYroJbHUKOB,
OTIpeJIeNICHHE TUIONIAIN TIIOCKUX (PUryp u 00bEMa Tel.

buonocus: snekrpuyeckue SBIECHUS B JKUBOM MNpUPOJE, KojeOaTenbHbIE
JIBW>KCHUS B )KMBOM IPUPOJIE, ONITUYECKUE SBJIECHUS B )KUBOW MPUPOJE, NEUCTBUE
paaualyi Ha KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAININYECKAsT CTPYKTYpa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAINIMYECKON PEIIETKHU, CIIEKTPaIbHbINA aHAIIN3.

l'eocpagusa: marHuTHBIE TIONIOCA 3€MJIM, 3aJI€KM MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonoeusa: JHHUM DIEKTPONEPEAAY, TEHEPATOP IEPEMEHHOrO TOKa,
JIEKTPOJBUTATENb, WHAYKIMOHHAS I1€4Yb, pajap, pPaJuONpPUEMHMK, TEJIEBHU30P,
anTeHHa, TenedoH, CBY-meub, MPOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
CoJIHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JINYHOCTHBIE PE3YJIBTATHBI

JIngHOCTHBIE pe3yJbTaThl OCBOCHUS y4eOHOTo mnpeaMeTa « Pru3uKay AOJKHbI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYYarOIIUXCA PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAAUIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PaCIIMPEHUE >KU3HEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaan3alldii OCHOBHBIX HalpaBJICHUH
BOCHIUTATEJILHOMN JEATEILHOCTH, B TOM YUCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUICKOI0 OOIIECTBA;

NPUHATHE  TPAJUIMOHHBIX  OOIIEYETOBEYSCKMX T'yMAaHUCTUYECKUX M
JIEMOKPATUYECKHUX 1ICHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIIbHONW OpPraHU3alINY;

YMEHHUE B3aMMOJIEHCTBOBATH C COIMATIbHBIMA HHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

FOTOBHOCTh K TYMAaHUTAPHON U BOJIOHTEPCKOM JIESITEILHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

IICHHOCTHOE OTHOIIIEHHWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO MOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MMOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
pUCyIero pu3nYecKoi HayKe;

5) TPpy10BOT0 BOCTIMTAHUSI:



UHTEPEC K pa3luyHbIM cdepaMm npodheccCHoHANbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBIICHUE AEHCTBHUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIIMpEeHUEe OIbITa JEATEIbHOCTH HKOJOTMYECKON HaIlpaBIC€HHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (PHU3UKeE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

C()OPMUPOBAHHOCTh MHPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME ULEHHOCTHM HAy4YHOW JESTEIbHOCTH, TOTOBHOCTH B IpOIECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
VHIUBUYAJIHO U B TPYyIIIIE.

METAIIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JIEeATEIIbHOCTH, 3aJaBaTh MapaMeTPbl U KPUTEPHUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYUST B  paccMaTpuUBaeMbIX
bu3NYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIQJIETh HAYYHOW TEPMUHOJOTHEH, KIIFOYEBBIMU TOHSATUSIMU M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4E€OHO-MCCIIEIOBATEILCKON M MPOEKTHON eI TEIIbHOCTH
B o0ylactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY ITOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa30OBaHUI0 W TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIC TIPH CO3IaHUH YICOHBIX MPOEKTOB B 00J1acTH (DU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIs TOKa3aTeIbCTBa CBOUX
YTBEPXKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

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

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

JaBaTh OIICHKY HOBBIM CHUTYAIIUSIM, OIIEHUBATH MMPHUOOPETEHHBIHN OITBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
KU3HEICATCIBHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAILHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MIPOOJIEMBI U 33/1a4UH, JOITYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HMHTEPIPETAINi0 WHGOPMAIIUK Pa3IUIHBIX BUIAOB U (GopM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M  KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ cOOJI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€30MTaCHOCTH, TUTHUEHBI,
pecypcocOepexeHus, MPaBOBBIX M AITHYECKUX HOPM, HOPM HWH(OOPMAITMOHHON
0e30IacHOCTH;

Co3/laBaTh TEKCTHl (DU3UYECKOTO COJEpKAaHMUS B Pa3IUYHBIX (Qopmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy TIpeICTaBICHHS i BU3yaJTU3aIUH.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBIIATH OOIICHHE HA YPOKax (PM3UKK U BO BHE-YPOUHOU JACATEITHHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(DJIMKTHBIX CHUTyallud W CMST4YaTh
KOH(JIUKTHI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yUaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3UMKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMEHTUpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBINA YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJILHBIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TIO3HABATENBHON  pedIeKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBH M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallu, BbIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO TNPUHUMATH PEIICHUS IO HUX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JeSTEIIbHOCTH;

IPUHUMATH Ce0sI, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce mocTrKeHUS TNYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
dbuzuke IS YpOBHA cpenHero oOmiero oOpa3oBaHUA Yy  00Yy4aroIIMXCs
COBEpIICHCTBYETCS HMOIIMOHAJIbHBIHI UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOUAIONIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKEHUIO TEIH U
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonity o6yuenus B 11 kiacce npeMeTHbIe pe3yiabTaThl Ha 06a30BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax Pojib U MECTO (U3UKUM B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPa, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3MYeCcKOoi KapTUHBI MUPA,

YUUTHIBATh TPAHUIBI TPUMEHEHUS H3YYEHHBIX (DU3UYECKUX MOJEIEH:
TOYEYHBIN AJIEKTPUYECKUH 3apsif, JIyd CBETA, TOYECYHBIM UCTOYHUK CBETA, sIACpPHas
MOJIeJIb aTOMa, HYKJIOHHAasi MOJEJIb aTOMHOTrO sipa MpH PElIeHUH (PU3NYECKUX
3az1ady;



pacrno3HaBaTh (pU3NUYECKHE SIBICHUS (MPOIECCHI) U OOBIACHITH MX HA OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN W KBAaHTOBOU (DU3HKH: DJIEKTPUUYECKASI TPOBOIUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOJHUK C TOKOM U JBIDKYIIMICS 3apsl, AJIEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEIHOE pACIpOCTpaHEHHE CBETa, OTPAKEHUE, MPEIOMIICHUE,
unTepdepennus, audpakuus ¢ TONApU3AIMSA  CBETa, JHUCIEPCHS  CBETa,
dbotoanekTpudeckuii 3phext (poTodaddeKT), CBETOBOE JaBICHNES, BOSHUKHOBECHUE
JUHENYaTOro CIEeKTpa aToMa BOJOpPOJa, €CTECTBEHHass W HMCKYyCCTBEHHas

PaauOaKTUBHOCTD;
ONHCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pA3JIMYHBIX  Cpel) W

AJIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), HCIONB3YsSd (PU3NYECKUE BEIUUYHMHBIL:
IEKTPUYECKUHN 3apsill, CHJIa TOKA, AIEKTPUYECKOE HANPSHKEHUE, DIEKTPHUUECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs CUiIa, padoTa TOKa,
WHAYKIUS MarHUTHOTO MoJjs, cuia Awmmepa, cuia JlopeHua, MHIYKTUBHOCTh
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MAarHUTHOrO IMOJEH, MEpHOoJ M 4YacToTa
KoieOaHul B KoJeOaTeIbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
FAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHuH, (OKYCHOE pacCTOSHUE U
ONTHYECKAs] CUJIA JIMH3bI, NPU ONHUCAHUM NPABUIBHO TPAKTOBATh (PU3NYECKHI
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OO0O3HAUeHHs M EAMHMIIBI, YKa3bIBaTh
(opMyJibl, CBS3bIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMUUHY C JPYTUMH BEIUYUHAMM;

ONMCHIBATh H3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIb3Ys
¢uznyecKkue BEIMYUHBL: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, MEPUOJ TOJypacajia, SHEPTrUsl CBSA3H
aTOMHBIX SIZIEp, TPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICIH
UCIIOJIb3YEMBbIX BEJIMYMH, MX OOO3HAu€HUs M €AMHMILIBI, yKa3blBaThb (HOpMyIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEIUYMHY C JpPYTMMH BeJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETMUNHBL

aHANIM3UPOBaTh (PU3MUYECKHUE MPOLECCHl U SIBJICHUSA, UCIONb3Ys (PU3HUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI NIOCJIENOBATENBHOTO U MAPAJIIENIBHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKkOH 3JIEKTPOMAarHUTHOU
VMHIYKIUH, 3aKOH MPSAMOJUHEHHOTO PacpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia pororddexra,
3aKOH COXPAHEHUSI JHEPrUH, 3aKOH COXPAHEHUs HMMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUYECKOTr0 3apsA]ia, 3aKOH COXPAHEHMsI MAacCOBOIO 4YHCIIA, MOCTyJaThl bopa,
3aKOH paJMOAaKTUBHOIO pacnaja, pu 3TOM pa3IuyaTh CIOBECHYIO (OPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIbI, 00JacTH)
PUMEHUMOCTH;



OINpPEIENATh HAIIPaBJIEHUE BEKTOPA MHAYKIUHA MArHUTHOI'O MOJISI TPOBOJHUKA
C TOKOM, CUJIbl AMIiepa u cuibl JlopeHna;

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

BBINIOJIHATh OKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IPOLIECCOB C HCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUH: IPH 3TOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJJIOKEHHOTO 000pYA0BaHUs, MPOBOAUTH ONBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOHMpaTh ONTHUMAJBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/bI OLICHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCTIOJIb30BAaHUEM MPSMBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHMPOBATHh YCTAaHOBKY, (PUKCHPOBATh PE3YJbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOIUL U TpadHKOB,
JienaTh BBIBOJIBI MO PE3YJIHTATAM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MpU MPOBEACHUU UCCIEIOBAHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM U IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000py1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIOJIB3YS (PU3MUECKUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHAJIN3a YCJIOBUSA 331a4u
BBIOMpATh (PU3UYECKYI0 MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHus, MPOBOAUTh PACUETHl U OLIEHUBATh PEAIbHOCTD
MOJIy4Y€HHOTO 3HAYeHUS (PU3UUECKON BEJIMYMHBI;

pelaTh KaueCTBEeHHbIE 33a4l: BICTPAUBATh JIOTUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C ONOPOM HA H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3nYeCcKue ABIICHUS,

MCITI0JIb30BATh ITPH PEIICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUH [JIsl TIOMCKA, CTPYKTYPUPOBAaHUS, UHTEPIPETAUU U TPEJICTABICHUS
y4eOHOH M HAY4YHO-TIONMYJIAPHOH HWHGOPMALMH, MOJYYEHHOW W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMALHUIO;

OOBSICHATh MNPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3ianyaTh yCIOBUS UX OE€30MaCHOr0 HUCIOJIb30BAHMS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHUH;



UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3MKE B TOBCETHEBHOM KU3HU IS
oOecrnieyeHnss OE30MACHOCTH MPH OOpalleHUH ¢ MpUOOpaMU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MIOBEJICHUS B OKPY’KaIOLIeH cpee;

paboTaTh B TIpymme C BBHIMOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYNIbl, PAMOHANIBHO pACIpEeNeNsaTh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYallMsIX, aJ€KBAaTHO OLIEHUBATH
BKJIa/l KaX/I0TO U3 YYaCTHUKOB I'PYIIIbI B PEIICHHE PacCMaTpUBAEMO TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Kourposbubie IIpakTHyeckue (1ubp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4yecKkne U dJIEKTPOMArHUTHBIC 9 1 bubnmnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI crIEIIUATBHON TEOPUHU 4 1 bubnmuorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DNeMEeHThl KBAaHTOBOM ONTHKHU 6 bubmorera [JOK

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

4.2 Crtpoenue aToma

4.3 ATOMHOE SApO

Hroro no pazneny

15

bubmuorexa [JOK
https://m.edsoo.ru/7f41c97c

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 E;ISSH;I;T:;(;)&OU/I? £41007¢
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHNE 4 E;IESHZI;T:(;?)&OU% £41007¢
Hroro no paszneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HOYPOYHOE INIVIAHUPOBAHUE

JBHKYILYIOCS 3apSKECHHYIO

11 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
(]
J:;H Tema ypoka Beero KonrTpoabsubie IIpakTuueckue fl[:;'—?eﬂl/lﬂ :)Ig:a[:();:fenbnme
padoThbI padoTbI pecypenI
3HaveHue npeaMeTa GU3UKH IS
po(heCcCHOHATILHOM JISATSIIBHOCTH

1 >ku3HU. [TOCTOSTHHBIE MarHUTHI U KX 1 bubmuorexa [JOK
B3auMoO/iecTBUE. MarHUTHOE MoJIE. https://m.edsoo.ru/ff0c9778
BexTop MarHUTHON MHIYKIUU.

JIuHUY MarHUTHOW MHAYKLIUU
MarauTHoO€e noJie MPOBOIHUKA C

) TokOM. OmBIT DpcTena. 1 bubnunoreka [JOK
BzaumopeiicTBue npoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHas pabora «M3yueHue

3 MarHIETHolso nois[ KaTYIHKI/Iy: 1 1 bubmmorexa [JOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleficTBME MarHuTHOTO MOJISI Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

4 JlaGoparopHas paboTa 1 1 bubnuorexa [IOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

5 JelicTBe MarHUTHOTO TOJISI HA 1 bubnmoreka [JOK

https://m.edsoo.ru/ff0c9df4



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

yactuny. Cuna Jlopenua. Pabora
cunel JlopeHia

DINIeKTpOMarHuTHasE MHYKITHUS.
IToTok BEKTOpa MarHUTHOMN
unaykuud. DJ1C uaaykuun. 3akoH
ANEKTPOMATHUTHON MHIYKLIMU
®apanes

JlaGopaTtopHnast pabora
«HccnenoBanue SBJICHUS
3H€KTp0MaFHHTHOﬁ WHAYKIOHUHW>

NHnykTuBHOCTG. SIBIIEHUE
camounaykuuu. 3/1C
CaMOUHIYKIUU. DHEPrust
MarHUTHOTO TIOJISI KATYIIKHA C TOKOM.
DIIEeKTPOMarHuTHOE TOJIe

TexHu4eckue ycTpoiucTBa U ux

MMPUMCHCHHUC: ITOCTOSIHHBIC MAI'HUTBI,

AIIEKTPOMArHUTHI,
AIIEKTPO/IBUTaTeNb, YCKOPUTEIN
AJIEMEHTApHbBIX YaCTHII,
WHIYKITHOHHAS T1eYb

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

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

10

11

O6o06maromuii ypok «MarautTHoe
noJje. DIEeKTpOMarHuTHas
AHIYKLIHASD)

KonTpomnpHas pabota mo Teme
«MarauTHoe 1oJe.
DJIEKTPOMAarHuTHasE UHITYKIIHS»

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

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYCCKHUE
Kosiebanus. ['apMoHMUecKue

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06



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

KosieOaHus. Y paBHEHUE
rapMOHHYECKUX KOJICOaHHH.
[IpeBpareHue sHepruu

13

JlaboparopHas pabota
«HccnenoBanue 3aBUCUMOCTHU
neproa MajbIX KOJICOaHMid Tpy3a Ha
HUTH OT JIJTUHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIit KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B MI€ATHHOM
KoJsie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEX/1y MEXaHHYECKHMH U
AJIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIrur B HJACAJIbHOM
KOJIe0aTeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeIHYXIeHHBIE
MeXaHUYEeCKHe KoueOaHusl.
Pe3onanc. BeiHyxneHHbIE
3IIEKTPOMAarHUTHbIE KOJIeOaHUs

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbb86

17

IlepemeHHBIH TOK.
CunyconaaibHbIN TEPEMEHHBIN TOK.
MoniHoCTh NEPEMEHHOT0 TOKA.
AMIUTMTYTHOE U JEHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSYKEHUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcbd34



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

18

Tpancdopmarop. [Iponssozactso,
nepeaaya u norpediieHue
JIEKTPUUECKON IHEPTUU

19

YCTpoUCTBO U IPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKA, JINHUH 3JIEKTpolepead

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

20

OKOJIOTUYECKUE PUCKU ITPU
IIPOU3BOJCTBE MIEKTPOIHEPIUH.
KynbTypa ncnosib3oBanus
ANEKTPOIHEPIUU B MIOBCEAHEBHOM
KU3HU

21

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHeHUs U
JIHA BoJiHbL. [lonepeyunsie u
MIPOJI0JIbHBIE BOJHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

23

24

3Byk. CkopocTb 3ByKa. [ poMKOCTh
3ByKa. Beicota ToHa. TemOp 3Byka

DNEKTPOMarHUTHBIE BOJIHBL, UX
cBOMCTBA U cKOpocTh. [Ikaa
3JIEKTPOMAarHUTHBIX BOJIH

HpI/IHI_II/Il'[BI pPaanuoCBA3U U
TeaeBuaeHus. PazBurue CpCaACTB
cBs3U. Paguonokamus

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

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

25

Kontponbnas pabora «Konebanus u
BOJTHBI»

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpsimonrHENHHOE pacpoCTpaHEHUE
CBETa B OJHOPOJHOMU Cpeje.

bubmuoreka [JOK

26
Todeunslii KICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpaxxeHus ceera. [loctpoenue bubmmorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paXEeHH B IIIOCKOM 3epKajie
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTpaKCHUE. bubnuorexa [IOK
IIpenenbHbIi yro moJHOro https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKCHUS
29 JlaGopaTtopHas paborta «3mepeHue bubnnoreka [JOK
MOKa3aTelisl MPEeJIOMIICHHS CTEKIIA https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3obpaxeHuit
30 B TuH3e. PopMyra TOHKOM JIMH3bI bubmmorexa [OK
F DOPMY ' https://m.edsoo.ru/ffocddle
YBenuyeHue JIMH3bI
JlaGopaTtopHnast pabota
31 «HMccnenoBanue CBOMCTB
M300paKeHH B TUH3AX)
Hucnepcus ceera. CiioXHBIA COCTaB
32 6enoro csera. L{Bet. JlabopaTopHas
pabora «HabmroneHue aucnepcun
CBETa»
UnTepdepenmus crera. Audpaxmus bubmuoreka [IOK
33 N
cBeta. JlubpakunoHnHas pemeTka https://m.edsoo.ru/ffOced22
34 ITonepe4HOCTH CBETOBBIX BOJIH. bubnnorexka [JOK

[Tonspuzanus ceera

https://m.edsoo.ru/ff0cf02e



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

OnTuueckue mpuOOPsI U YCTPOUCTBA

35 1 yCIIOBUS UX O€30I1aCHOTO
MPUMEHEHUS
I'paHuUIIBI MPUMEHUMOCTH

36 KJIACCUYECKOW MEXaHUKHU. bubnmoreka [JOK
IToctynatel cnennaibHON TEOPHUHU https://m.edso0.ru/ff0cf862
OTHOCUTEJILHOCTH
OTHOCUTEIHHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHUE bubmmorexa [JOK

AHOBP ) o https://m.edsoo.ru/ffOcfa42
BPEMEHU U COKPAIICHHUE ITTUHBI
DHeprus U UMIYJbC

38 pEeNSITUBUCTCKOM yacTulbl. CBs3b bubnnoreka [JOK
MAacChl C SHEPIUEN U UMITYJIbCOM. https://m.edsoo.ru/ffOcfc68
DHeprust MoKos
Konrtponbnas padora «OnTuka.

39 OCHOBBI crielIUaNIbHOU TEOPUH bubmmorexa [JOK

1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIbHOCTH»

40 ®oronsl. opmyia [1nanka. bubnnoreka [JOK
DHeprus U uMNIyibc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTETOBAHHUE Eu6 ITOK

HOIMOTEKA
41 otoaddekra. O A.T.
Porooperra. Onbrrsl https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl pororpdexra. YpaBHeHUE
42 SﬁHmTeEHa nqs)l(b(bommb(gema bubmmorexa LIOK
A i https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» potospdexra
HaBnenue cera. OnwiTh [1. H. Eu6 OK
43 Jlebenera. Xumuueckoe JeiicTBHE nommoreka L{

CBCTa

https://m.edsoo.ru/ff0d04a6



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

TexHuueckue ycTpoucTsa u
IIPAKTUYECKOE IIPUMEHEHUE:!

44
dboTos1eMEHT, GOTOATIUHK,
coJiHe4Has OaTapesi, CBETOIUO/T

45 Pemenue 3aga4 mo teme «3JIE€MEHTBI bubmuorexa [JOK
KBAaHTOBOW ONTUKH https://m.edso00.ru/ff0d0302
Monens atoma ToMcona. OTBITE

46 Pesepdopna no paccesauro o- bubmmorexa [JOK

https://m.edsoo.ru/ff0d091a
yactull. [[manerapuas moaens atoma
bubmuorexa [JOK

47 Hocrynatet bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noruouieHue GOTOHOB

48 IIPU IIEPEXOJIE aTOMa C OJTHOTO bubnuoreka [IOK
YPOBHS SHEPTUH Ha Apyroi. Bubl https://m.edsoo.ru/ff0dOafa
CIIEKTPOB
BousiHOBBIE CBOMCTBA yacTull. BosHbI

49 ne bpoins. KopnyckymnspHo- bubnuoreka [IOK
BOJTHOBOM yasin3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3JTyYCHHE
OTKpbITHE PAIUOAKTUBHOCTH.

50 OmnsiTel Peszepdopaa mo bubnmnoreka [JOK
OIIPENIEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaaMoOaKTUBHOTO U3TyUEHUS
Cgoiictpa anb(a-, 6era-, ramma-

51 u3nydenus. Bausinue
PaANMOAKTUBHOCTHU Ha KUBBIE
OpraHU3MBbI

52 OTKpBITHE TPOTOHA U HEUTPOHA. bubnnoreka [HOK

M3oromsl. Anbda-pacmar.

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

DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. 'amma-usnydenue

53

DHeprus CBA3U HYKJIOHOB B S/IpE.

S nepHble peakuuu. AnepHbli
peakrtop. [Ipo6ieMbl, TEPCIIEKTUBBI,
HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
SHEPreTUKU

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

54

OnemeHTapHbIe YacTHIIBI. OTKPBITHE
No3UTpoHa. MEeTO Il HAOIIOICHUS U
PETUCTPAINH HJIEMEHTAPHBIX
yactull. Kpyrislii cron
«DyHIaMeHTaIbHbIE
B3aumojeiicTeus. EquHcTBO
(bu3nUecKoil KapTHHBI MUPay

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

55

Bupg 3sé3nnoro neda. Co3sesnus,
SIPKHUE 3BE3/BI, TIIIAHETHI, X
BuauMoe aBrkenne. CoHeuHas
cHCcTEMA

56

57

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHila 1 3BE3]1

3BE311BI, UX OCHOBHEIE
XapaKTEePUCTUKU. 3BE3IBI TTIABHON
MOCJIeI0BATEIbHOCTH. BHYTpeHHEE
cTtpoenue 38€31. CoBpeMeHHbIE
MIPEJICTABJICHHSI O TIPOUCXOXKJICHUH H
sposronun CoJiHIA U 3BE3 ]

58

Maineunsiii [1yte — Hama
I'anakTuka. Ilomo)xeHue U ABMKEHUE



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

Comnura B [N'amaktuke. ["anakTtuku.
YépHbIe ABIPHI B SApPaX FaTaKTHK

59

Bcenennas. Paz0beranue rajakTHk.
Teopus bosboro B3peIBa.
PenukroBoe uznyuenue.
MeraranakTuka

60

61

Hepemuiennsie mpoOiembl
aCTPOHOMHUHU

KonTponbnas pabota «1eMeHTbI
ACTPOHOMHUU U aCTPOPUIUKID)

62

Ob6o06maromuit ypok. Ponp pusuku
1 aCTPOHOMHUHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOHN cdepax AesITeTbHOCTH
YyelloBeKa

63

O6o0matomuii ypok. Pois u mecto
(U3HUKHN U aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

64

O6o06maromuii ypok. Posb
¢buznyeckoit Teopuu B
(OpMHpPOBAHUY TIPEICTABICHUI O
¢du3nueckoil kapTHHE MHUpa

65

O6o06matomuii ypok. Mecto
(bU3UYECKON KapTUHBI MUPA B
001IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEACTABICHUI O IPUPOIE




66 PesepBHBI ypok. MarHutHoOe 1osie. 1
DNEeKTPOMarHuTHAs MHIYKIIHS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CHeHaTbHON TeOpUH 1
OTHOCHUTEIILHOCTH
Pesepnbiii ypok. KBantoBas ¢usuka.
68 DJIEMEHTBI aCTPOHOMUU U 1 bubmmorexa [JOK
P https://m.edsoo.ru/ff0d1784
acTpou3uKu
OBHLIEE KOJIMYECTBO YACOB I10 68 4 7
[TPOT'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

Juaus YMK T'. 5. Mskumesa. @usuka (10-11) 6a30Bblit ypOBEHb

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. AxTuBH3anus MO3HABATEIBHON ACSITETFHOCTH YUAIIUXCS HA YPOKaxX (U3HUKH MPU U3yUYECHUN

HoBoro marepuana. JI.A.lBanosa. M. 1978.

2. lupakTuuecKkuil MaTepuan rno ¢usnke:pu3nka B XyJI0KECTBEHHOU auteparype.: 7-11km.-M.:

IIpocsemienue, 1996.

3. 3anumarensubie onbiThl u Crenno M. ., M., «Actpens, 2005.

4. 3aammarenbHas ¢usuka, Kaura 1, Ileperoman S1.U., M., «Hayka» , 1965.

5. 3anumarenbHas pusuka, Kuura 2, Ilepenvman S1.1., M., «Hayka» , 1979.

6. 3anumarenbHas ¢usuka, ['ansnepmreiin JI.A. — M.: POCM3H, 200

7. Kocmoc y Te6st noma, Pabuza @., M., «Jlerckas muteparypay, 1978.

8. OnbITeI B qOMaIHe# nadoparopun, bubnmoreuka «Kpant», Kukoun 1.K. M., «Hayka,1980.

9. CtaBuM onbIThl. Knuru 1,2,3, Cenuancku T., UensaOuHck, «Apkanm»,2008.

10. ®u3uka u acTpoHOMHUS B 1T0Xoje U Ha npupoe, Enpkun B.U., I'apmam JI.J{, M., «llIxonbHas
npecca», 2003

11. ®usuka B 3arajikax, MOCIOBHIIAX, CKa3Kax, MIO33UH, MPO3E M aHETI0TaX: MOCOOUE JIIs

yuamuxcs u yuutenei, C.A. Tuxomuposa.-M.: Muaemosusna, 2008.

12. ®usuka. 3aHuMaTeNbHbIE MaTepUalIbl K ypokaM 7 kiacc., Cémke AU, M., «3naTenscTBo

HIT SHAC», 2004.

13. DnemenTapHbIi yueOHUK Qu3uKu nox penakuueit akagemuka I'.C. Jlanacoepra.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://gannalv.narod.ru/pic/ JIeBoBckuit M.b. PucyHnku nodusuke
http://elkin52.narod.ru/biofizika.htm Caiit Enpkuna Bukropa. 3anumarensHas pusnka
http://physics03.narod.ru/ ®usmka BOKpyr Hac

http://class-fizika.narod.ru/ Knacc-duznka

http://www.fio.by/vypusk/Potok _50/group_1/user_1/index.htm O ¢usnke Ha HaYaIHLHOM 3TaIe
ee o0yueHus

http://meteoweb.ru/clouds.php Mup ob1akoB

http://www.somit.ru/karta.htm MudopmannoHHble TEXHOIOTHH, aHUIMUPOBAHHBIC MOJIEIIN
http://www.nkj.ru/ XXypuan «Hayka u ®u3Hb»
http://braingames.ru/?path=comments&puzzle=30 3anaumu, 3arajgKu, JOTUICCKUE UTPHI
http://e-science.ru/ IToptan EcrecTBeHHBIX HayK
http://www.home-edu.ru/user/uatml/00000007/anonsy_2005_2006/index-phiz.htm Kypcs
nabopatopun EcrecTBo3HaHUS - pU3MKa

http://physics.nad.ru/physics.htm ®usuka B aHuManumsx
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http://www.fio.by/vypusk/Potok_50/group_1/user_1/index.htm
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http://www.somit.ru/karta.htm
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http://braingames.ru/?path=comments&puzzle=30
http://e-science.ru/
http://www.home-edu.ru/user/uatml/00000007/anonsy_2005_2006/index-phiz.htm
http://physics.nad.ru/physics.htm
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