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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qusuke 06a30BOr0 ypoBHS Ha YPOBHE CpPEIHErO OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUW M TPeOOBAHMM K pe3ysbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COO, a Ttakxke c ydy€toM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHIICTIIIUMA TIpenoiaBaHus yueOHoro mpeamera «Dusmka» B 00pa3oBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

CopnepkaHue mporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUpPOBaAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOy4aromuxcsa 10—11 kiaccoB npu 00yueHun
ux (usuke Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-ACSITEILHOCTHOTO MOIX0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @PI'OC COO K maaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOy4EHHUsI, a TAKKe
VYUTHIBAET HEOOXOJAMMOCTh pealu3alid MEXKIPEIMETHBIX CBsi3ed (QU3uku ¢
€CTEeCTBEHHO-HAYUYHBIMU YUE€OHBIMU NpeMeTamMu. B Hell onpeenstoTcss OCHOBHbIE
e U3yd4eHUsl PU3UKK Ha YPOBHE CPEAHEro o0IIero o0pa3oBaHus, MIAHUPYEMbIE
pe3yapTaThl  OCBOEHUSA Kypca (PU3MKH: JIMYHOCTHBIE, METaNpeIMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3MKe BKIIOUYACT:

MJIaHUPYEMBbIE pe3ysibTaThl OCBOCHHUSI Kypca (hU3MKU Ha 0Aa30BOM YpOBHE, B TOM
YHCJIE IPEAMETHBIC PE3YIBTATHI IO TO/1aM 00YUYEHUS;
cozieprkanue yueoHoro npeamera «Dusuka» Mo rojgaM 00ydeHusl.

®du3rka Kak Hayka O HamOoJiee OOIMX 3aKOHAX MPHUPOABI, BHICTYIAs B
KadyecTBE y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHMI 00 okpy:xaromiemM mupe. HIKoabHBIN Kypc PU3HKN — cUCTEMOOOpa3yoIui
JUTSl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBKY (PU3MUECKHE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB W SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpenenseT XapakTep UM pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cpepe IHEPreTUKH, TPAHCIIOPTa, OCBOCHHS KOCMOCA,
MOJYYEHHS] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHU U Apyrux. M3ydenue
(bU3MKYM BHOCUT OCHOBHOW BKJIa/l B (DOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydJaromuxcs, B (OpMHpOBaHME YMEHHH MNPUMEHSITh HAYYHBIH METO]
MO3HAHUS MPU BHITIOJHEHUN UMHU YYEOHBIX UCCIIECIOBaHUMH.

B ocHOBY Kypca pusuku 11 ypoBHS CpEIHETO 001IeTr0 00pa30BaHUsI TOJIOKEH
psI uaeh, KOTOpbIe MOKHO PacCCMaTpUBaTh KaK MPUHIIUIBI €r0 MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.



Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
0o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymmum B Kypce sBIseTCS
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesamnonaraet 3HakoMCTBO
C LIMPOKUM KPYTOM TEXHHYECKUX M TEXHOJOTMUYECKUX MPUIIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOEHUsI GU3NYECKON TeopuH, posin (GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, IPaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOJAX0A B Kypce (PH3UKU peamu3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIIOJIb30BAHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOrpPaMMe
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
BrieneHue B yka3zaHHOM TiepedyHe J1abOpaTOpHBIX pPadOT, MPOBOAUMBIX ISt
KOHTPOJISL U OLIEHKH, OCYLIECTBIIETCS yYaCTHUKaMU 00pa3oBaTeIbHOro IMpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHAIIeHUs kaOuHera (usuku. [lpu
3TOM OO0ECTeunBaeTcsi OBJAJCHHE OOYyYarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHKE yIeseTCsl PEIICHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaK U HUHTETrpUpys 3HAHUS U3
pa3HbIX pasnaesnoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKAaHUS (PU3NYECKUX SBJICHHM U MPOLIECCOB B OKPYXKAlOUIeH
KU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootBetctBuu ¢ TpeboBanusimu @I'OC COO k maTepraabHO-TEXHUUECKOMY
o0ecrniedyeHn0 y4eOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
cpenHero ooOmero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCsl B YCJIOBHUAX IMPEAMETHOTO
kaOuHeTa (PU3MKM WIM B YCIOBUSX HHTETPUPOBAHHOTO KaOMHETa NPEIMETOB
€CTECTBEHHO-HAYYHOr0 LKKIA. B xabuHeTe HpU3MKHU AOHKHO OBITH HEOOXOIUMOE
JabopatopHoe OO0OpyIOBaHME [Js BBIMOJTHEHHUS YKa3aHHBIX B IMpPOTpamMme IO
¢$u3MKe YICHUYECKUX MPAKTUYECKUX PaboT U JEMOHCTPAIIMOHHOE 000PYI0BaHHUE.

JeMoHCTpanioHHoe oOopyaoBaHue (opmMupyercs B COOTBETCTBUH C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAaHOBKY
NEPEYUCIICEHHbIX B IporpamMme 1o (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHUA M  TPOIECCOB, OMIUPHUYECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX HPAKTUYECKUX pPadoT
dopMupyeTcss B BHJIE€ TEMAaTUYECKUX KOMIUIEKTOB U 00ECIEYMBAETCs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydJamomuxcs. TemaTMueckue KOMIUIEKTHI
71a00paTOpHOTO OOOPYJIOBAHUSI JIOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMH TIEJIIMHU U3y4eHUS] PU3UKHU B 001IeM 00pa30BaHUU SBJISTFOTCS:
dbopMupoBaHHE WHTEpeca W CTpPeMJICHUS O0ydJaroImUXCsl K HAYYHOMY H3YYCHHIO
IPUPOJIBI, PA3BUTHE MX UHTEIICKTYaTbHBIX M TBOPUECKUX CIIOCOOHOCTEI;
pa3BUTHE TMPEACTABICHUH O HAYYHOM METOJe TO3HaHHS W (OPMHUPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

(GbopMUpOBaHHE HAYYHOIO MHPOBO33PEHUS Kak pe3yjbTaTa H3yUEHHUS OCHOB
CTpOCHHMSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKHU;

dbopmMupoBaHUEe YMEHUN OOBICHATH SIBJICHUSI C MCIOJIB30BAHHEM (PUBHUECKUX
3HAHWM W HAYYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHUE TPEACTABICHUH O pPOIM (U3UKA I8 Pa3BUTHS  JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU M TEXHOJIOTHIA.

JlocTrxeHne 3TUX Ienei 00ecrednBaeTCsl pelIeHHeM CIIEeIyIOINX 3a71ad B
npoIiecce nu3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHusI:
NpUOOpPETEeHUE CHUCTEMBbl 3HAHUK 00 O00muxX QU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAas  MEXaHUKY,  MOJEKYJSIpHYIO  (DU3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H DJIEMEHTHI aCTPO(PHU3UKY;
dbopMHpOBaHHE YMEHHM MPUMEHSATh TEOPETUYECKUE 3HAHUA i OOBIACHEHHUS
bu3MYeCcKuX SIBJICHUN B MPUPOJE W JUIsl TPUHSITHS TPAKTUYCCKUX DPEIICHUNA B
MMOBCEIHEBHOM KU3HH;



OCBOEHHE CIOCOOOB PEIICHHS PA3UYHBIX 33/a4 C SBHO 3aJaHHON (U3NYECKOU
MOJIEJIbIO, 3a/lay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE CO3JaHue (HU3HUECKOH
MOJIEJIH, aJIeKBaTHOM YCIOBUSM 3aa4H;
NOHMMaHNEe (PU3HUECKUX OCHOB M MPUHIIUIIOB JCHCTBHS TEXHUUYECKUX YCTPOUCTB U
TEXHOJIOTHUECKHUX TPOIIECCOB, MX BIUSHUS Ha OKPYIKAIOIIYIO CPEIY;
OBIIQJICHUE METOJaMU CaMOCTOSITEIbHOTO TUIAHUPOBAHUS U TPOBEICHHUS
¢u3nYeCKuX OKCIEPUMEHTOB, aHajdW3a ¢ HMHTEPOpeTanuud  HHPOpMaIH,
OTIpeIeNICHUS TOCTOBEPHOCTH MOTyUYEHHOTO PE3yJIbTaTa;
CO3/IaHME YCJIOBUH JUIS PpPa3BUTHS yMEHHH TPOCKTHO-HUCCIIEIOBATEIbCKOM,
TBOPYECKOH J1€ATEIbHOCTH.
Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
oOpazoBaHus oTBoauTCs B 11 Kitacce — 68 yacoB (2 yaca B HEZIENIO).
[Ipennaraemeiii B mnporpamMme no (¢U3MKE MepeueHb JIabopaTOpHBIX U
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YYWUTEIb JEJIaeT BBIOOP
NPOBEJCHUS JTa0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYATbHBIX
O0COOEHHOCTEN 00yJarouxcsl.



COJAEPKAHUE OBYUYEHUA

11 KIIACC

Pasnen 4. daekTpoguHaMuka

Tema 3. Maznummnoe nojie. I1eKmMpOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3anMoielicTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWK. [[pUHIIMTI Cyneprno3uLMK MarHUTHBIX MOJIEH.
JlvHnn MarHuTHOM WHAYKIMU. KapTuHa JNMHUNA MAarHUTHOM HWHIAYKLIHMM I10JIS
MOCTOSTHHBIX MarHUTOB.

MaruuTHoe 1oJie NPOBOAHMKA C TOKOM. KapTuHa JMHUN HWHIYKIHH
MAarHuTHOTO TOJISI JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KAaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeincTere npoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIIPaBIICHUE.

Cuia Jlopenua, €€ MOTyJib U HalpaBlieHHE. J[BUKEHNE 3apSKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBneHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BeKkTOpa MarHUTHOMU
WHIYKIUU. OJIEKTPOJABWXKYILAs CUla HWHAYKIMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanaes.

BuxpeBoe »3ieKTpuyecKoe Tosie. DJIEKTPOJABIKYIIAS CUla WHIYKIUU B
IIPOBOJHUKE, IBUKYILEMCS IIOCTYNATENBHO B OJHOPOJIHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHIyKTUBHOCTh. SIBIEHME CaMOMHIAYKLIMH. OJEKTPOABIKYIIAs  CHIA
CaMOWHIYKIIHH.

DHeprus MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuyecknue yCTpOHMCTBA M NPAKTHUYECKOE NPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTUIl, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUM UHAYKIIUY MarHUTHOTO TOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JlenctBue cuibl JIopeHIia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3IeKTPOMarHuTHOM UHAYKIWH.

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.

Pa3nen 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KONEOAHUA

KonebarenpHast cucrtema. CBoOOAHBIE  MEXAaHUYECKHE  KOJI€OaHMU.
["apmonnyeckue konedanus. [lepumon, wacrora, ammumryga u ($aza KoseOaHUU.
[IpyXWHHBIN MasTHUK. MaremMaTu4eCKuil MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCAIbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
ANEKTPOMArHUTHbIMU KoJieOanusiMu. dopmyna TomcoHa. 3akoH coxpaHEHUs
SHEPrUM B UJICATBHOM KOJIE0ATEIIbHOM KOHTYDE.

[IpencraBienne o 3aryxaronmx KojieOaHUsX. BbIHYKIEHHbIE MEXaHUUYECKHE
KojeOanus. Pezonanc. BeIHyKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUs.

[lepemennpli TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOIO TOKAa. AMIUIMTYJHOE W JEWCTBYIOIIEE 3HAYEHHUE CWIBI TOKA M
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U MOTPEOSICHUE DICKTPUIECKOM
HHEPrur. DKOJIOTMUECKUE PUCKHU MPU MPOU3BOACTBE 3JIeKTposHepruu. KymbTypa
WCITIOJIb30BAHUS AJIEKTPOIHEPTUU B OBCETHEBHOM KU3HHU.

TexHndeckrue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojieOaTenbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTHYECKUI MasSTHUK).

Habmoienue 3aTyxaronmx KouaeOaHuil.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJIEOaHUIA.

HaOGmronenue pezoHanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSXKEHUSI OT BPEMEHU) ISt
3JIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopenb TMHUYU AIEKTPONEPEAAUH.



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, KaTyIIK! 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. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anekrpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEJIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 3JE€KTPOMAarHUTHBIX BOJIH.

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

[IprHIMIBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpEeIbl.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi IJUArHOCTUKA B TEXHUKE W MEAMIIMHE, paaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTpaHEHUE MONEPEYHBIX U MPOJOJIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ 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 3JIEKTPOMArHUTHBIX BOJIH: OTPAXEHUE, IIPEIIOMIIEHHUE,
noJisipu3ays, IMPpakuus, UHTEpPEepeHIHs.

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.

Cobuparomiue u paccenBarolue JUH3bL. ToHkas nuH3a. DokycHoe paccTosHue
U ONTHYECcKas cuiia TOHKOW JuH3bL. [locTpoenue n3o0paxkeHuit B cOOMpArOIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTUKHU.

BonnoBass ontmka. HWuTtepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBuss HaOMIOACHUS MaKCUMyMOB U MHHHUMYMOB B HHTEP(EpEHIIMOHHON
KapTUHE OT IBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxus cBera. JudpaknuoHHas pemérka. YCIOBUE HaOIIOICHUS
[NIABHBIX ~MaKCUMYyMOB TIpM NAJE€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 pPACIPOCTPAHEHUE, OTPAXKECHHE M IPEIOMIIEHUE 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.

HccnenoBanrie CBONCTB M300paKEHUHN B JIMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH
I'panuLIbI NPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruaabHON
TEOPUHU OTHOCHUTEIBHOCTU: WHBAPUAHTHOCTh MOJYJIA CKOPOCTH CBETA B BaKyyME,
MPUHIIUAIN OTHOCUTEILHOCTU DUHINTEHHA.
OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHHU M COKpAICHUE
JUTHBL.
DHEPrusi U UMITYJIbC PEIATHBUCTCKON YaCTHUIBI.



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

Paznen 7. KBanTtoBasi pusnka
Tema 1. dnemenmol KBAHMOBOU ONMUKU
®otonsl. opmyna [1nanka cBsi3u 3HEpTUN (HOTOHA C €70 YACTOTON. JHEPTHS
U UMITYJIbC (POTOHA.
OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dbotorpdexra. YpaBuenue OiHmTeitHa st hoTodddekra. «KpacHas rpanuiar

dboToarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue YyCTpOMCTBA U MPAKTHUECKOE TPUMEHEHHE: (HOTOIIEMEHT,
dboToaTYMK, COoJIHEUHAast OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoToapdeKTa.

Ceeroguon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUiO o -4acTHII.
IlmanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u morjonieHue
(GOTOHOB MpU Tepexojie aToMa C OJHOTO YPOBHSI DHEPTHMHM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp YpOBHEW SHEPrUU aToMa BOJIOPO/IA.

BousHoBEIE cBOlicTBa yacTull. Bonnsl ne bpoitis. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHn4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Habmoienue MuHeRvaThiX CIEKTPOB U3ITyYEHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

HaOnronenue tMHENYaTOro CekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, TOKA3bIBAIOIIUE CJIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
paauoaktuBHOCTH. OnbITh Pe3epdop/a 1o onpenenaeHnto coctaBa paJuoakTUBHOTO



uznyuyenusi.  CpoiictBa  ambda-, Oera-, ramMma-usnyyeHus.  BuusHue
PaINOAKTUBHOCTH HA KUBBIE OPTAHU3MBL.

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

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oeta-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 SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IEPHON SHEPTETHUKHU.

DinieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

®dyHaameHTanpHbIe B3auMoAeicTBUs. EQMHCTBO (pr3nuecKkoil KapTUHBI MHpa.

TexHuyeckue yCcTpoucTBa U IPAKTHUUECKOE IIPUMEHEHHUE: TO3UMETp, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3HUPYIOIINX YaCTHULI.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUH M ACTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

Bun 3Bé3mHoro neba. Co3Be3gusi, spKkue 3BE3JBI, IUIAHETHI, MX BHJIMMOE
JIBIDKCHUE.

ConHeyHas cucrema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoyHII@ U 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpaJbHBIM Kiacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JI1 3BE3]l TJIABHOM IOCJIEIOBATEILHOCTH. BHYTpEeHHEE CTpOCHUE
3BE31. COBpEMEHHBIC MPEJACTABICHUSI O MPOUCXOXKACHUU U 3BotonMu CoJjHIa U
3BE3/1. DTambl )KU3HU 3BE3.

Mneunsiit [lyte — nama ['anaktuka. [lonoxxenne u nBuxenue CoJiHIIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3inydeHue.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnooenus



HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMIIbIOTEPHBIX
MIPWIOKEHUHN I ONPENeIICHUS MTOJOXKEHUS HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CeBepHOro MOMyIapus U ipkue 3BE3IbI.

HaGmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilytu.

O6001maoIee MOBTOPEHHUE

Ponp ¢usuku uw acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cepax AesITeIbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HayYHOUW KapTHHE MHpA, poJib (U3UUECKONW TEOPUU B
dbopMHpOBaHUU MPECTABICHUHN 0 (HPU3NUECKON KapTUHE MUPa, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

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 (DakT, rumores3a, (unyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPAaBHEHUM, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIHWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHHHUKOB,
oTpeJiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW MpUpoe, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIEC, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHU3Mbl 00pa30BaHUS KPUCTALTUICCKON PEETKN, CIEKTPATIbHBIA aHAJHN3.

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

Texuonocus: NWHUAM DJEKTPOIEpenady, TEHEpPAaTOp IMEPEMEHHOr0 TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAsS OIITHKA,
coJIHEUHas barapes.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HanmenoBaHue pa3jie/ioB U TeM (uudpoBbie)
Ne i/ IpOrpaMMEI Beero Kognpo.m)m,le l'[pﬁaKanecmle 0Bpa30BATEIBHBIE
padoTbI padoTbI pecypesl
Pazjnen 1. JIEKTPOJANMHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnnoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paszeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eCcKHUe U JIEKTPOMArHuTHbBIE 9 1 1 bubnnoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 MexaHnYeCKUE U 31E€KTPOMArHUTHBIE BOJIHBI S 1 0 https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
2.3 Onruka 10 . 3 https://m.edsoo.ru/7f41c97c
Uroro mo paszaeny 24
Pa3zaen 3. OCHOBBI CHEITMAJIBHOM TEOPUY OTHOCHUTEJBHOCTH
31 OCHOBBI crIeIMaIbHON TEOPUHU 4 1 0 bubnuorexa [JOK
' OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
HUroro 1o pasneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1 DIeMEHTHI KBAHTOBON ONTHKH 6 0 1 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenmue atoma 4 0 0 bubmorexa LIOK

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

4.3 ATOMHOE PO

5

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

Uroro no pazgeny

15

Pa3pea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1 DNIEMEHTHI aCTPOHOMUU U acTpohU3UKH 7 Et?fsﬂll;lr?wféigroull% A1097C
Hroro 1o pasueny 7
Paznen 6. OGOBIIAIOIIIEE IOBTOPEHUE

61 | OBofmaiomee nostoperme 4 s edsoo r/TEA1a7e
Hroro no pasneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

®wusuka. 11 xknacc, Kabapaun O.@., ['mazynoB A.T., OpnoB B.A., YrioyOneHHbIi

ypoBeHb. lIpocsemenue. -2018 r.

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

bakanuna JI. I1. Coopnuk 3anay no puszuke: 10 — 11 k. ¢ yray0ma. uzyd. husmku
/ JI. 11. bakanuna, B. E. benonyukun, C. M. Kozen; oz pen. C. M. Kozena. —
M.: IIpocsemenue, 2001 r.

Kabapnun O. @. ®usuka. 3agaunuk: 9 — 11 k. / O. @. Kabapaun, B. A. Opros,
A. P. 3uns6epman. — M.: Jlpoda, 2001 .

Manunun A. H. CoopHuk BoripocoB u 3aj1a4 no pusuke: 10 — 11 k.
obmeo6pa3zoBar. yupexaenunii. — M.: [Ipocsemenne, 2002 T.

Crenanona I'. H. CoopnuKk BonpocoB u 3aaa4 no ¢puszuke: 10 — 11 k1.
oO1eo6pazoBar. yupexjaennit. — M.: [Ipocsemenune, 2002 r.

®uszuka. OnopHbie KOHCEKTH U TudpepennrpoBannbie 3aaaun. 11 kmacce. 1O. C.
Kynepurreitn. — CI16.: U3a. nom «CenTs16ps». 2004 T.

CoOopnuk 3ana4 o ¢pusuke. 10 — 11 xmacc. [lapdpentrea H. A. — M.
[Ipocsemenne, 2010 r.

KonTtponbsHbie u mpoBepouHbie padboThl 1o ¢usuke. 10-11 kinaccsl. CamoitieHKO
IT. 1. — M.: OO0 «M3patenbctBO OHMKC», OO0 «131aTenbCTBO «MUP U

oOpazoBaHnuey, 2005 r.



Tectol o ¢usuke: ypoenb B. Xannanor H. K., Opnos B. A., Hukudopos I'. I'.
— M.: Bepobym-M, 2003 r.

®du3rka: KOHTPOJIb 3HAHUW, YMEHUI U HaBBIKOB yuyaniuxcs 10 — 11 knaccos.
3a6otun B. A., Komuccapos B. H. — M.: IIpocBemenue, 2008 r.
JleMOHCTpaMOHHBIE ONBITHI O IeKTpoauHamuke. ['onosuH I1. [1. — Mmeeska,
N3n-Bo «Mmmynsey», 2003 T.

Camoe noJiHOE U3IaHUE TUTIOBBIX BapuaHTOB 3aaaHuil EI'D: 2011: ®usuka. ABT.-
cocT. A. B. bepkog, B. A. I'pu6os. — M.: ACT: Actpensb, 2011 1.

®dusuka. 11 knacc: moypounsle miansl no yueouuky C. B. '/pomoBa. ABT.-COCT.
B. T. Ocbkuna. — Boarorpana: Yuurens, 2007 r.

®dusuka. [TogroroBka k EI'D-2011. / mox pea. JI. M. Monacteipckoro — Poctos-
Ha-/lony: Jlernon-M, 2010 r.

EI'D 2011. ®usmka: pemenue 3anad: Cnaem 6e3 mpodiem! / H. U. 3opun. — M..:
Okcemo, 2010 T.

®dusuka. 3agauduk. 9-11 k. PeimkeBuu A. I1. — M.: [Ipoda, 1997 r.

®dusuka. 3agaunuk. 10-11 k. PeimkeBuu A. I1. — M.: Jlpoda, 2001 r.

Tectsl no ¢usuke: 11 kinace. 3opun H. 1. — M.: BAKO. 2010 r.

®dwusuka. 11 kmacc. Konrponbnsie paboTsl B HOBOM (opmare. ['omosa 1. B. — M..:
«AnTennext-uentpy». 2011 r.

KoHTponsHo-u3Meputenbabie Matepuanisl. Pusnka. 11 knacc. Cocr. H. U. 3opus.

—M.: BAKO, 2011 r.



VYHuBepcanbHble MOypouYHble pa3padoTku no ¢usuke: 11 knacc. Bonkos B. A. —
M.: BAKO, 2011 r.

Tematnueckuit KOHTpPOIb 10 pusuke. 3ayetsl. 10-11 kmace. Unbuna H. B. — M.:
Nurennekt-Llentp, 1999 r.

®usuka, 11 knace. [unaktuueckue kaprouku-3aganus. M. A. Ymakos, K. M.
VYmakos. — M.: [Ipoda, 2011 r.

HurterpupoBannbie ypoku ¢usuku: 7-11 kmaccel. ['opnosa JI. A. — M.: BAKO,
2009 r.

100 urp no ¢usuke. Jlanuna U. A. — M.: [Ipocsemenue, 1995 r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Enunas xosekius nugpoBsIX 00pa3oBaTelbHBIX pecypcoB: http://school-
collection.edu.ru

denepanbHBIN HIEHTP UHGOPMAIMOHHO-00pa3oBaTeNbHbIX pecypcoB (PLIMOP):
http://fcior.edu.ru

CaiiT s npenojaBaresie GU3NKY, y9aluxcsi 1 UX poaUTeNei:
http://www.fizika.ru

College.ru: ®usuxka: http://college.ru/fizika/

BupTtyanbHbiil MeTOIUYECKHI KaOUHET yuuTes (GU3UKU U aCTPOHOMHUH:
http://www.gomulina.orc.ru

JlaGoparopus o6yuenus ¢puzuku u actponomun MCMO PAO:
http://physics.ioso.ru

Wudpopmaruka nu dusuka: http://teach-shzz.narod.ru



OOGpa3zoBartebHbIC AHUMAIIUU JIJIs1 YPOKOB (hU3UKH, HHHOPMATUKH U JIP.
http://somit.ru

Mup ¢usuxku: http://demo.home.nov.ru

OOyuaromye TpexXypoBHEBBIE TeCThI MO (pus3uke: cait B.M. Perenpmana:
http://www.physics-regelman.com

Knaccuas ¢usuka: http://class-fizika.narod.ru/index.htm

Pecypc «SKmnaccy. http://www.yaklass.ru/
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