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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHILIETILIUK TIpernojilaBanusi yueOHoro mnpeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatonmuxcs 10-11 kmaccoB mnpu
oOydeHHH UX (Pu3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-ACSTEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM IpeaMeramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no gu3HKe BKIIOYACT:

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

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI IO roJjaM O0yUYEHUS;

e colepkaHue yuyeOHoro npeamera «Pusrka» o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyxkaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yIoIni
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenensieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPAHCIOPTa, OCBOCHMS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yuenne Qu3nKd BHOCUT OCHOBHOM BKJIaJd B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJT TO3HAHMSI IPU BBIMOJIHEHUU UMH YIEOHBIX UCCIIEIOBaHUI.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3/enoB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUU, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMHU U SKOJIOTMYECKUMU MPOOIEMaMHU.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBLHOTO MPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011acCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLHIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHUH, JJIsI OMNUCAHUS ECTECTBEHHO-HAYYHBIX SBJICHUNH U
MIPOIIECCOB).

CHCTeMHO-AeSATENbHOCTHBIN MOIX0J B Kypce (U3MKU Pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO HCIHOJIB30BAHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MNPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISACTCS YYaCTHUKAMHU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusuku. Ilpm »dToM obOecrmeumBaeTcsi  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHOM (hU3UYECKOM MOJIEIIbIO, TTO3BOJISIFOIIME MPUMEHSATh N3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOr0 pasiena Kypca, TaK U HHTErpUpYs 3HAHUS W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
XKU3HU, TpeOyromue BbIOOpa (PU3NYECKOM MOJENM A CHUTyallMd IPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(U3KMKHN HAa YPOBHE CpEeIHEro OOLIEro 00pa30BaHUs TOJIKEH U3yYaThCs B YCIOBUSX
IpEeIMETHOr0 KaOuHeTa (M3MKM WM B YCJIOBMSIX MHTETPUPOBAHHOIO KaOMHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOIo LUKJIa. B kaOuHere (U3MKM JOHKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMme mo (pu3uKe yUeHWYECKUX MPAKTUYECKUX paboT M IEeMOHCTPAIMOHHOE
o0opy10BaHHE.

JleMoHCcTpalMoHHOE  000pyZoBaHHE (OpPMHpPYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMUSI ~M3yYaeMbIX SIBJICHHUH M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopmupyeTcss B BUJE TEMAaTHUYECKHX KOMIUIEKTOB M OOECIEUMBAETCS B pacyéTe
OJTHOTO KOMIUIEKTa Ha JBYX oOydamommxca. TemaTHyeckue KOMILIEKThI
1a00paTopHOTO O00OpPYAOBAaHUS JOJKHBI OBITh IMOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (opmMupoBaHue HHTEpeca M CTPEMJIEHUS OOyYarOUIUMXCS K HAYYHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJI€ TIO3HAHUSA U (POpMUpOBaHUE
MCCJIEI0BATENHLCKOrO0 OTHOIIEHUS K OKPYKAIOLIUM SIBJICHUSM;

e (opMupoBaHME HAy4YHOIO MHPOBO33PEHMS KaK pe3yibTaTa HW3Yy4YEHUs
OCHOB CTPOEHHMSI MaTEPUH U (PyHIAMEHTAIbHBIX 3aKOHOB (DU3HKY;

e (dopMupoBaHHE YMEHUU OOBICHATH SBJICHUS C MCIOJIb30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e (dopMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHUH.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHax, TEOpUsIX, BKJIIOYast MEXaHHKY,
MOJICKYJISIPHYIO  (DM3HKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHsI (PU3MYECKHX SBICHUA B TPUPOAE U NS TMPUHATHUS
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIIOCOOOB peELIECHUS Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue GU3NUeCcKor MOJEINH, aJIeKBAaTHON yCIIOBUSM 3aJa4H;

e TOHMMaHHE (UBNYECKUX OCHOB M MPHUHIIUIIOB JACUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIIOTUYECKUX MPOIIECCOB, UX BIMSHHS Ha OKPYXKAIOIIYIO
cpeny;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3/JaHME YCIIOBUH JJIsi Pa3BUTUS YMEHUN MPOEKTHO-UCCIIE0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mnporpamMme no (U3MKE MepeyeHb JabOpaTOPHBIX H
IPAKTUUECKUX paboOT SBISAETCA PEKOMEHJOBAHHBIM, YUYWTENb JEJIaeT BBIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXKXAHUE OBYUEHUA
11 KIIACC

Pasnen 4. daekTpoguHaMuKa

Tema 3. Maznummnoe nojie. INeKMpPOMAZHUMHAA UHOYKUUA

[locTosiHHBIE ~ MarHWTHl.  B3auMoAEWCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnosie. Bektop MarHuTHOM HMHAyKuuH. lIpuHIMnD cynepno3unuu
MAarHWTHBIX MOJIeH. JINHMM MarHUTHOM MHAYyKIMW. KapTuHa JIMHUN MarHuTHON
WHIYKIUU TOJIS TIOCTOSIHHBIX MAarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa 5nMHUN WHIYKIHH
MAarHuTHOTO TOJIA JUIMHHOTO MPSMOIO INPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeicTBre NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HAIIPaBIICHUE.

Cuna Jlopenua, e€ MOaysb U HanpaBieHUE. [BH)KEHNE 3apsSHKEHHOM YaCTULIbI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SIBeHMe ANEKTpOMArHWTHOM HMHAYKIUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIDKYIIas Cujia HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHON
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe MmoJie. OJEKTPOABWXKYLIAs CHJIA WHIAYKUIWN B
IIPOBOJIHUKE, IBUKYILEMCS IIOCTYNATENBHO B OJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHAYKLIHMH. OJEKTPOABIKYIIAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpoWcCTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIE
MarHuThbl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH SJIEMEHTAPHBIX
YaCTHL, HHIYKIHOHHAS [1EYb.

Jlemoncmpayuu

OmnbIT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO TTOJISL.

B3anmonencTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

Jenctue cuibl JIopeH1ia Ha MOHBI SJIEKTPOJIUTA.

SIBneHue 3NIeKTPOMAarHUTHOW UHIYKIIUU.

[IpaBuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH MU3MEHEHHS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbBIE KOTEOAHUA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHYECKHME  KOJEOAHWUS.
["apmonnyeckue konedanus. [lepuoa, yacrtora, amrumryga u (aza xoneOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIECOaHUSX.

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 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

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

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOSICHUE AIEKTPUUECKOM
SHEPIruHu. DKOJIOTUYECKUE PUCKHU TPH MPOU3BOJCTBE AEKTpodHEpruu. KymnbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOAaTeIbHOW CHUCTEMBI (TIPY>KUHHBIN WIIH
MaTeMaTUYECKHI MasTHHK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJICOAHUM.

HaGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMATrHUTHBIX KOJICOaHWH.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mopenb TMHUYU AIEKTPONEPEAAUH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJAa MalbIX KOJeOaHUH Tpy3a Ha HUTH OT
JUIMHBI HUTU U MAaccChl Ipy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENM W3 IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKA U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE GOIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrnpocTpaHeHusT W JJuHA BOJIHBL. [lomepedHble W TPOJOJBHBIE BOJIHBI.
HUuTtepdepenius u uppaxius MEeXaHUYeCKUX BOJIH.

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

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarauTHoi BoaHe. CBOMCTBA
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTb 37E€KTPOMAarHUTHBIX BOJIH.

[IIkxana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

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

Jlemoncmpayuu

OOpazoBaHue U 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.

HabmronieHue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIEOaHUIA.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KEHHE,
npesioMJIeHUE, MoJsspu3auus, Judpakums, UHTephepeHIIHs.

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 IIpeOMIIEHUS cBeTa. AOCOIIIOTHBIN MTOKa3aTeNb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.



Hucnepcus ceeta. CroxxHbIil coctaB Oenoro ceera. LIBer.

CoOuparormie ¥ pacceuBaroniye JuH3BL. ToHKas nwH3a. DOKycHOE
paccTosiHuE U ONTHUYEeCKas cuja TOHKOM iuH3bL. [locTpoeHune u3oOpakeHUd B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. Wutepdepenmus cBera. KorepeHTHbIE HWCTOYHUKH.
VYcnoBusi HabOMOIEHUS MaKCUMyMOB M MHUHUMYMOB B UHTEp(hEpEHIIMOHHOU
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIoBUE HaOIIOCHUS
[JIaBHBIX ~MAKCMMYMOB TIpH NAJCHHMM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIIIOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpPOWCTBA M NPAKTUUYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pACHPOCTPAHEHUE, OTPAXKEHUE U NPEJIOMIICHUE CBETA.
OnTuyeckue mpruodopBkI.

[TomHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Moaenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenune natepdepeHnm cBera.

Hab6monenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHnue cnekTpa ¢ TOMOILIBIO MPU3MBL.

[TonyueHne ciekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaOmronenne nucnepcuu cBera.

Pa3nesn 6. OcHOBBI CIEUAJIBHON TEOPUH OTHOCHUTEILHOCTH
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOW TEOPUHU OTHOCHTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIBbHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJIEHUE BPEMEHHU U COKpAIICHUE
JUTAHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



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

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmyna [lnanka cBsi3u sHEPrU GOTOHA C €T0 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
(GbOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPrHMM Ha Jpyroil. Buiel
criekTpoB. CIEKTp YpOBHEM SHEPrUU 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 CIIOXKHOCTh CTPOEHHS siapa. OTKpbITHE
panuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa



panuoakTuBHOrO wu3mydenus. CBoiicTBa anbda-, Oera-, ramMma-u3IydCHHS.
BiusiHME pagOaKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
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.

AnepHble peakuuu. JleneHue u CUHTES s1ep.

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

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHII.

®dyHaameHTanbHbIe B3auMOoAeiCcTBUA. EqMHCTBO (pr3nueckoil KapTUHBI 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
aACTPOHOMHH.

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 MOCJEAOBATEIILHOCTU. 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 Beenennoii. 3akon Xa00ua. Paz0oeranue ramakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHE.

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus



HaOnronenusi HeBOOPYKEHHBIM TJIa30M C HCIOJb30BAHUEM KOMIIBIOTEPHBIX
MPWIOKEHUHN U ONIPEeNICHHUs TTOJI0OXKEHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHH B SKOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (U3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewIEHHWE CHUCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYrOJIbHHUKOB,
OTIpeJIeJICHHE TUIONIAIN TIIOCKUX PUryp u 00bEMa Tell.

buonoeus: »nextpuueckue SBICHUS B JKHUBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl OOpa30BaHUS KPUCTAUIMYECKOW PEIIETKH, CHEKTPaTbHBIN
aHaJIN3.

l'eocpaghusi:  MarHuTHBIE TIONOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocusa: NUHUAKA DJEKTPOIIEpenay, TEHEPAaTOp IEPEMEHHOrO TOKa,
AJIEKTPOJIBUTATEIb, MHAYKLUHWOHHAs II€Yb, pajap, PaAUONPUEMHUK, TEIIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOT'PAMMBLI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTH OOYyYaroUuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTHUBHBIX BHYTPEHHHUX  YyOEXKIEHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEerocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHUE B3aUMOJECHUCTBOBATH C COLUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCUICKON rpaXJaHCKON WJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUUYECKOTO IMOBEICHUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJNbTYpbl, OCO3HAHHE TJI00AIbHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM JEATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaJIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallh3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTh, OIIEHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINIOJHATH PpabOTy B  YCJIOBHUSIX  PEABHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBaTh KPEATUBHOE MBIIUICHUE TP PEIICHUH KU3HEHHBIX MTPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATENbCKON U MPOSKTHON ACSITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ pEeIleHUs, HAXOIUTh apryMEeHThl JJisi JO0Ka3aTeabCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOIO COJEp:KaHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHNH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAEpKaHUS B pazIUYHbIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe AeHCTBHSA:
OCYUIECTBJISTh OOIIEHHME Ha Ypokax (U3MKM U BO BHE-YPOUHOM
NEeSATEIbHOCTH;



pacrno3HaBaTh MPEANOCBUIKA  KOH(DJIMKTHBIX CHUTyallMd M CMSr4arth
KOH(JIUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh M HCIIOJIb30BaTh NPEUMYIIECTBA KOMAHIHON M WHIMBUAYAJIbHOU
paboThI;

BBIOMPATh TEMATHUKy M METOJAbl COBMECTHBIX JEWUCTBHI C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUICKTHBA,;

IPUHUMATh [EJIM COBMECTHOM  JEATENBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh ACUCTBUSA IO €€ JOCTHMIKEHHUIO: COCTaBIIATh IUIAH JCHCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaTh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHUBATh KAauyeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbI B
oOIIMii pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBATh HIAEW C TO3ULUUNA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

PerynsiTuBHbBIE YHHBepcaJbHbIe Yy4eOHbIe NeiiCTBUSA
Camoopranusamnus:

CaMOCTOSITENIFHO OCYILECTBIIATh MO3HABATEIbHYIO JEATEIBbHOCTh B 00JacTH
GU3MKM U aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOATENIbHO COCTABJISITh IUIAH PEIICHUS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATIOYTECHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH y4eOHOrO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO S3PYAMIMH B 00JacTH
(U3HUKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIIUOHATbHBIH HHTEJLJIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, BHOCUTb KOPPEKTHUBBI B JESATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPILIAEMBbIX JIEUCTBUM M MBICIUTENbHBIX MPOLECCOB, HMX PE3yIbTaTOB H
OCHOBaHUIM;



WCITIOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIllu, BEIOOpa BEPHOTO
pELICHUS;

YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATH PEIICHUS MO UX
CHIKEHHIO;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX I@IpU aHajdu3€ pe3yJbTaToB
NEATEIBHOCTH;

MPUHUMATH Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTHX HA OMIHOKH.

B mpouecce nOCTHKEHUSA JUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI MPOTPAMMBI
no (usMKe A7 YPOBHS CpelHero oOmero ooOpa3oBaHus y OOyYarOIIUXCS
COBEPILICHCTBYETCS AMOIMOHAIBHBIN UHTEJUIEKT, MpEANOJIararo il
c(OpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIFOUAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE 3MOLIMOHATILHOE
COCTOSIHUE, BUJETh HANPABICHUS Pa3BUTHsI COOCTBEHHON 3MOIIMOHAIBHOM CQEPHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUS, BKIIOYAIOUIETO CAMOKOHTPOJIb, YMEHHE TMPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHME, CIIOCOOHOCTh aJanTUPOBAThCS K
AMOIMOHATILHBIM U3MEHEHUSIM U MIPOSIBIISATh TMOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBAIlUM, BKJIIOYAIOIIECH CTPEMIICHUE K JOCTHMKECHUIO LEIU U
yCIexy, ONTUMH3M, WHUIMATUBHOCTb, YMEHUE ACHCTBOBATh HMCXOJS U3 CBOHX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBAaTh €r0 TMPU OCYIIECTBICHUU OOIICHUS, CHOCOOHOCTh K
COYYBCTBHIO U CONEPEKUBAHHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHMSI
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIISATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K koniy obyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OOYYAIOIIUXCSI YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb U MeCTO (U3NKU B (POPMUPOBAHUHU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUHU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUHM, B TPAKTUYECKOW NEATEIBHOCTU JIFOJEU, LEJIOCTHOCTh U E€AUHCTBO
(bu3MYecKoi KapTUHBI MUPA;

YUYUTBIBATh TPAHMIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN 3JIEKTPUYECKUH 3apsijl, JIyd CBETA, TOUYCUYHBIA UCTOUYHHUK CBETA, SIACpPHAs



MOJIeNIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO Siapa MpH PEHIeHUH (PU3MIecKux
3ajay;

pacro3HaBaTh (PU3HYECKUE SIBICHUA (IIPOIECCHI) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHKH: DJIEKTPUUYECKAs TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJICHCTBUE
MarHuTOB, JJICKTPOMAarHUTHAas WHAYKIWSA, JEHCTBHE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM U JIBIDKYIIMICS 3apsfl, AJIEKTPOMATrHUTHBIC KOJcOaHWs U
BOJIHBI, MPSIMOJIMHEWHOE PACIpPOCTPAHCHHE CBETAa, OTPaXKEHHE, MPEIOMIICHUE,
uHTephepeHus, audpakuus W MOOJSpU3alUs CBETa, JUCIEPCUs CBETa,
dbotoanekTpudeckuii 3pdext (hoTodrddhexT), cBeToBOE AaBieHNE, BOSHUKHOBEHUE
JUHEHYATOrO0 CIEeKTpa aToMa BOJOPOJA, C€CTECTBEHHAas W HMCKYyCCTBEHHAs

pPaaArOaKTUBHOCTD,
OIIMCBIBATb H3YYCHHBIC CBOMCTBA BCIICCTBA (Z)JIGKTpI/I‘-IGCKI/Ie, MAarduMTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IIPpOBOAUMOCTD Pa3INYHBIX cpez[) )51

AJIEKTPOMArHUTHBIE SBJICHUS (MPOIECCHI), HCMOJB3Ysl (PU3NUYECKHUE BEIUYUHBI:
ANEKTPUYECKUN 3apsii, CHJIA TOKA, DJICKTPUUECKOE HAIpPSXKEHUE, BIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIAST MarHuTHOrO TMoJisg, cujia Ammnepa, cuia JlopeHna, WHIYKTUBHOCTh
KaTYIIKWA, SHEPTUSA DJICKTPUYECKOI0O M MArHUTHOTO IIOJICH, MEPUOJ M YacToTa
KoJieOaHUM B KoJeOaTeIbHOM KOHTYpE, 3apsii W Ccujla TOoKa B IMpolecce
TapMOHUYECKUX DJICKTPOMArHUTHBIX KoJieOaHu#, (OKYCHOE pacCTOsIHUE U
ONTHYECKasl CHUJIa JIMH3BI, TPH OIMMCAHWHM TPABUIBHO TPAKTOBATh (PU3MUECCKUN
CMBICII HCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAUYCHWS W €IUHMIBI, YKa3bIBaTh
GbopMyIIbl, CBS3BIBAIOIME JAaHHYIO (U3HYECKYIO BEIMYMHY C JPYTHUMH
BEJIMUYNHAMM;

ONUCHIBATh H3YYECHHBIC KBAHTOBBIC SIBJIICHUS W MPOILECCHI, HCMOJIb3Ys
(bU3UYECKUEe BEIWYUHBI: CKOPOCTh JJEKTPOMArHUTHBIX BOJH, JUIMHA BOJIHBI W
JacToTa CBETA, SHEPTUs U UMMYJIbC (JOTOHA, MIEPHOJT TIOJIypaciaja, SHEPTus CBI3U
aTOMHBIX SiZIep, NPU OMUCAHUM TPABUWIBHO TPAKTOBATH (UBUYECKUN CMBICT
UCIIOJB3YEMbIX BEJIMYUH, MX OO0O3HAYCHUS] U €IUHMIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3bIBAIONINE JaHHYH (UBUYECKYIO BEJIMYMHY C JAPYTMMHU BEJIMYUHAMH,
BBIYUCIISATh 3HAUCHUE (DU3NUSCKON BEIUUNHBI,

aHAJU3UPOBaTh (DU3UYCCKHUE MPOIECCHl U SBJICHUS, UCIOIb3Ys (PU3HUECKHE
3aKOHBI M TPUHLIMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapaJlIeIbHOTO
COCIMHEHUSI NPOBOJHUKOB, 3aKOH J[koyis—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
VMHIYKIWH, 3aKOH NPSIMOJIMHEMHOTO PacIpOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE ODWHINTEHHa i Gortorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHECHUS MMITYJIbCa, 3aKOH COXPaHCHUS
AJIEKTPUYECKOTO 3apsA/a, 3aKOH COXPAHEHHMS MACCOBOTO 4HCIA, MOCTyJaThl bopa,



3aKOH paJMOAaKTUBHOTO pacmaja, MpHu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIBl, 00J1acTH)
NPUMEHUMOCTH;

OIIPEJENATh HAIIpaBJICHUE BEKTOPA NHIYKLIUYA MarHUTHOIO MOJIS IPOBOJHUKA
C TOKOM, cuiibl AMmnepa u cuisl JlopeHua;

CTPOUTh W OIKUCHIBaTh H300pa)KEHUE, CO37aBAaEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB € MCIIOJIB30BAHUEM IIPSIMBIX M KOCBEHHBIX W3MEPEHHUM: IIPU 3TOM
dopMynupoBath mpoOieMy/3ajadyy M TUIOTE3Y YYEOHOro HKCIEPHUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIOKEHHOTO O0OpYIOBaHUsS, MPOBOJIUTH OMNBIT H
(GbOopMyIHpPOBATh BHIBOIBI,

OCYILIECTBIISATh NMPSAMBIE U KOCBEHHbIE U3MEPEHUSI (PU3NYECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHS U MCIOJIb30BaTh HU3BECTHBIC
METO/bI OLIEHKHU ITOTPEIIHOCTEN U3MEPEHUM;

UCCJENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C MCIOJb30BaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PUKCHPOBATh
pe3ysbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMYMH B BUJIEC TaOIUI] U
rpauKoB, AeaTh BBIBOBI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000py10BaHUS;

pemarh pacuéTHble 3aJa4dl C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3a/lauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXOJuMbIe JUJIsl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEaTbHOCTh
MOJIy4YEHHOT0 3HaueHus (PU3NUECKON BEINYNHBI;

penaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha M3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIOJB30BaTh  MPU  pPELIEHUH  yduyeOHBIX  3aJad  COBpPEMEHHbIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEICTABJICHUS YYEOHOW U HAay4YHO-TIONMYJIAPHON MHGOPMALIMH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH()OPMAIHIO;

OOBSICHATh MPHUHLMIIBI JEHCTBUS MallMH, OPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh YCJIOBUSA UX O€30MacCHOr0 UCMOJIb30BaHUS B IMOBCEIHEBHON
KU3HY;



MIPUBONUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHuU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIBI, PAUMOHAIBHO pacHpelesTh OO0S3aHHOCTH WU
IJIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIJT K&KIOTO U3 YIaCTHUKOB TPYMIIBI B PEIICHUE paCCMAaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KIJACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM unppoBbIie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
MarnuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4yeckne 1 dJIEKTPOMArHUTHBIC 9 1 bubnunoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24

Paznea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI crIEIIUATBHON TEOpUHU 4 1 bubmuorexa [JOK
OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
41 DNeMEeHThl KBAHTOBOW 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 PO

Hroro no pazgeny

15

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

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

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3UKU

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngjﬁ;f;igrouﬁ £41c07¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE

6.1 Ob6o06maromiee MOBTOPEHHE 4 ngjﬁ;ﬁﬁ)gﬁﬁ £41007¢
HWroro no pazneny 4
PesepBHOe Bpems 3
OBUIEE 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 IINTAHUPOBAHHUE

11 KUJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoThI padoThI
pecypchl

[TocTosiHHBIE MAarHUTBI U X

B3anMO/IeiicTBIe. MarHUTHOE IOJIE. BuGnuotexa LOK

1 i 1
BexTop marunTHO# nuAyKumy. Jlunim https://m.eds00.ru/ff0c9778
MarHUTHON WHTYKITUU
MarauTHOE 1oJe MPOBOJHUKA C TOKOM.

2 OmnswiT DpcTena. Bzaumopeiictpue 1 bu6moreka [JOK
TIPOBOJIHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe
JlaGopatopnas pabora «3yueHue Bu6muorexa [OK

3 1 1
MarHUTHOTO TIOJISl KATYITKHA C TOKOM)) https://m.eds00.ru/ff0cosfe
JlelicTBME€ MarHUTHOTO TTOJIS HA
MPOBOAHUK ¢ TokoM. Cuita Amnepa.

4 JlaboparopHas pabora «MccnenoBanue 1 1 bubnnoreka IIOK
JENCTBUS MOCTOSTHHOTO MarHuTa Ha https://m.edsoo.ru/ff0c9acO
paMKy ¢ TOKOM»

JlelicTBME MarHUTHOTO TOJIS Ha

5 JBUKYIYIOCS 3apPSKECHHYIO YaCTHILY. 1 bubmmnoreka [JOK
Cuna HopeHHa. PaboTa cuibl HopeHHa https://m.edsoo.ru/ffOc9df4

6 DOnekTpoMarHuTHas HHAYKIus. [ToTok 1



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

BEKTOpa MarHUTHOU uHAyKuuu. 31C
WHAYKIUU. 3aKOH 3JICKTPOMarHuTHOM
unaykiuu dapanes

JlaboparopHas padora «/ccnenoBanue

7 SIBJICHUSI DJICKTPOMArHUTHOU Bubimoreka [IOK
MHIYKIAN» https://m.edsoo.ru/ff0cal50
NunykTUBHOCTB. SIBICHUE

g camonHaykiuu. 31C caMOMHIyKIUH. Bu6morexa [IOK
DHeprus MarHUTHOTO TOJIS KaTyIIKU C https://m.edso0.ru/ffoca00
TOKOM. DIIEKTPOMAarHUTHOE T0JIe
TexHuyeckue ycTpoiicTBa 1 UX
MPUMEHEHHE: TOCTOSTHHBIE MAarHUTHI,

9 AJIEKTPOMArHUTBI, HJIEKTPOIBUTATEIb,

YCKOPHUTENH JICMEHTAPHBIX YaCTHII,
WHIYKIIHOHHAS TIeYb

L0 Oo6o06maromuit ypok «MarautHoe BuGmmotexa LIOK
nojie. DIEKTPOMAr HUTHas MHYKLHsD https://m.edsoo.ru/ff0cab82
KonTponbHas pabota mo Teme

11 «MarnutHoe nosue. DIeKTpOMarHUTHAs bubmmorexa [IOK
MHIYKITHSD https://m.edsoo.ru/ff0cad58
CB0OOIHBIE MEXaHNYECKIE KOIeOaHus.

> I"apmonnueckue koedaHus. BuGmmorexa IJOK

YpaBHEeHHE TapMOHUYECKUX
kosnebanuil. [IpeBparenue s3Hepruu

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

13

Jlaboparopnas padota «Vccienoanue
3aBUCHMOCTH MEPUO/Ia MAJTBIX
KOJIeOaHMIA Tpy3a HAa HUTH OT JJTHHBI
HUTH ¥ MaccChl Ipy3a»

14

15

Koneb6arenbupiii koHTYp. CBOOOIHBIC
ANIEKTPOMArHUTHBIC KOJeOaHus B
UJCATHHOM KOJIeOaTeTbHOM KOHTYPE.
AHAIOTHS MEXKIy MEXaHHYSCKUMH U
AIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3aKOH COXpaHEHHUS
SHEPTUH B UJIeaTbHOM KOJIe0aTeIbHOM
KOHTYpe

bubmuoreka [IOK
https://m.edsoo.ru/ffOcb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

17

18

[IpeacraBnenue o 3aTyxaromux
KoseOaHusX. BeIHYKICHHBIC
MeXaHHYecKue Koyebanus. Pe3onanc.
BeIHYKICHHBIE 3JIEKTPOMAarHUTHBIC
KoJe0aHus

IlepemennsbIit Tok. CUHYCOUJAJIBHBIN
IepEMEHHBIN TOK. MOIIHOCTH
IIEPEMEHHOT0 TOKA. AMIIIUTYTHOE U
JIEWCTBYIOIIEE 3HAYEHUE CHIIbI TOKA U
HanpsHKEHUS

Tpauchopmarop. Ilponssozactso,
nepeaaya u norpedieHue
JJIEKTPUYECKON SJHEPTUU

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcbb86

bubnunorexa LIOK
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

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE MIEKTPUYECKOTO 3BOHKA,

bubnunoreka LIOK

19 i
reHeparopa epeMeHHOro Toka, TMHUN https://m.edso0.ru/ffocc324
aJIeKTponepeaay
DKOJIOTHYeCKUE PUCKU TIPU
MIPOU3BOJICTBE IEKTPOIHEPTHH.

20 Kynerypa ncnonszoBanus
3JIEKTPOSHEPTUHU B OBCEIHEBHOMN
KU3HU
MexaHnueckue BOJIHbI, YCIOBUS
pacnipoctpanenus. Ilepuon. Cxkopocth Bu6uorexa IJOK

21
paclpOCTpaHCHUS 1 JUTHHA BOJIHEL. https://m.edsoo.ru/ffOcca54
HOHCpC‘-IHI)Ie " IPOJ0JIBHBEIC BOJTHBI

’s 3Byk. CKOpoCTh 3ByKa. [ poMKOCTh Bu6uorexa IJOK
3ByKa. Bricora Tona. TemOp 3Byxa https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHuTHbIE BOJIHBI, UX

23 cBONCTBa U cKOpocTh. [IIkana Bubmmorexa IIOK
3IIEKTPOMATHATHBIX BOJIH https://m.edsoo.ru/ffOccfe0
[TpuHIUIBI PaAMOCBA3U U TEIEBUICHHUS.

24 PazBuTue cpeacTs cBs3H.
Pannonokanus

’5 Kontponbnas padota «Konebanus u Bu6mmotexa IJOK
BOJIHBD https://m.edsoo.ru/ffOcc6f8

26 [IpsimonuHETHOE pacpocTpaHEeHHE bubmuotexa [JOK



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

CBETa B OTHOPOAHOM cpene. Toueunbii
HUCTOYHMK cBeTa. JIyu cBeta

OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS

https://m.edsoo.ru/ff0cd350

27 csera. [TocTpoenue nzobpakeHuii B bu6moreka LIOK
IIJIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
[Ipenomienne ceera. [lonnoe

28 BHYTpEHHEE oTpakeHue. [IpenenbHbliii bubmuoreka [{OK
YTOJI TIOJTHOTO BHYTPEHHETO OTPaXEHHs https://m.edsoo.ru/ffOcd7{6

20 JlaboparopHnast pabora «M3mepenue Bu6morexa LIOK
MOKa3aTessl MPEIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunzel. [loctpoenne n3obpaxeHuii B

30 nua3e. PopMyITa TOHKOM JTHH3EL bubmuorexa [IOK
VBeIMYeHHE JTHH3EI https://m.edsoo.ru/ffOcddle
Jlaboparopnast pabota «MccnenoBanue

31 CBOMCTB M300paKEHUN B TMH3AX»

Hucnepcus cBera. CloXHBIA COCTaB
6enoro csera. LIer. JlaboparopHas

32 pabota «Habmonenue aucnepcuu
CBETa»

2 HNutepdepennius cpera. ,ZII/I(i)PaKHI/ISI Bu6morexa [IOK
cBeTa. [ladpakionHas pemeTka https://m.edsoo.ru/ffoced22

o [TonepedyHOCTh CBETOBBIX BOJIH. BuGmuorexa IJOK

ITonspusanusa ceera

https://m.edsoo.ru/ffOcf02e



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

Onrtuyeckre mpuOOPHI M YCTPOHCTBA U

35 yCIIOBHSI X 0€30M1acHOI0 IIPUMEHEHUS
I'paHu1IBI TPUMEHUMOCTH

36 KJ1accudeckoi MexaHuku. Iloctynarel bubmmorexa [IOK
CIIELUATBLHOM TEOPUH OTHOCUTEBLHOCTH https://m.edsoo.ru/ff0cf862
OTHOCUTETBHOCTH OHOBPEMEHHOCTH.

37 3ame/yIeHne BPEMEHH U COKpaIeHUEe bu6mmorexa [IOK
JUTHHBI https://m.edsoo.ru/ffOcfa42
DOHeprust 1 UMITYJIbC PEISITUBUCTCKON

38 yacTuibl. CBA3b Macchl ¢ SHEPrueH u bubnmoreka [IOK
HUMITYJILCOM. DHEPIHUs TIOKOSI https://m.edsoo.ru/ffOcfc68
Kontponbnas padota «Onrtuka.

39 OCHOBBI crielIMaIbHON TEOPUU bubmmorexa LIOK
OTHOCHTEITHLHOCTH https://m.edsoo.ru/ffOcf6f0

20 @otonel. opmyna [Inanka. DHeprus u BuGmmotexa LIOK
MMIYITSC (OTOHa https://m.edsoo.ru/ffOcfel6

" OTKpbITHE U UCCIIEOBAaHUE Bu6motexa LIOK
¢doroapdexra. OnbrTor A. I'. CToneroBa https://m.edsoo.ru/ffOcffca
3akonbl portorddexra. YpaBHeHHE

42 Oitamrelina 1 Gotorddexra. bubmmorexa LIOK
«Kpachnas rpanuna» porospdexra https://m.edsoo.ru/ff0d015e

43 Hasnenue ceera. Onwitsl [1. H. bubmuoreka [IOK

JlebeneBa. Xumudeckoe JIEUCTBUE

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

CBCTa

TexHuueckue yCTpoucTBa U
MIPaKTUYECKOE TPUMEHEHUE:

44 (dhoTod5eMeHT, (HOTOIATUYNK, COTHEUHAS
Oarapesi, CBETOANO]]

45 Pemienue i;anaq 0 TeMe «DJIEMEHTHI Bu6morexa [OK
KBAHTOBOM OIITHKID https://m.eds00.ru/ff0d0302
Monenb atoma Tomcona. OmBITEL

46 Pesepdopna no paccesHUIO 0-4acTHII. bubanorexa LIOK
[lnanerapHas MOZe/Ib aTOMA https://m.edsoo.ru/ff0d091a

47 IToctynater bopa bubmuoreka [IOK

https://m.edsoo.ru/ff0dOafa

Nznydyenue u normiomenue GoToHOB

48 TIPH TIepexo/ie aTOMa C OJTHOTO YPOBHS bu6muorexa LHOK
SHEpPruu Ha Apyroi. Buapl criekTpoB https://m.edsoo.ru/ffodOafa
BouiHOBBIE cBOMCTBa yacTull. BosHbl ne

49 Bpoiins. KopnyckynsipHO-BOTHOBOM BuGmiorexa LIOK
AyamsM. CIIOHTaHHOE 1 BHIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4eHUE
OTKpBITHE paTInOaKTUBHOCTU. OTBITHI

50 Pesepdopaa 10 onpeieeH o cocTaBa bubanorexa LIOK
PaIMOAKTHBHOTO W3Iy4CHHUS https://m.edsoo.ru/ff0d0fd2

51 CgoiicTBa anb(da-, 6era-, ramma-

HU3JTyUCHUS. Bnusuue pPaanOaKTUBHOCTH



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

52

Ha JXUBBIC OPraHU3Mbl

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIA U MMO3UTPOHHBIN OeTa-
pacnan. 'aMmma-uzinydenue

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

54

55

DHeprus cBA3M HYKJIOHOB B S7pe.
SAnepHsle peakuuu. SInepHblil peakTop.
[Tpobnembl, epCreKTUBEL,
9KOJIOTMUECKUE aCIEKThI SIAECPHOI
JHEPreTUKU

OnemeHTapHble YacTULBl. OTKpBITHE
no3uTpoHa. MeTo/pl HaOMo1eH!s U
PErucTpanyy 3JEMEHTAPHBIX YACTHII.
Kpyrusiit cton «®yHaaMeHTanbHbIe
B3anmMoaercTBUg. EMMHCTBO
(u3nuecKoil KapTUHBI MUPa

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue
3BE3/1bI, MJIAHETHI, UX BUIUMOE
neukenue. CoaHevyHas cuctema

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1356

bubnmnorexa LIOK
https://m.edsoo.ru/ff0d0e38

56

S7

Comnnne. ConHeunast akTUBHOCTD.
Hcrounuk sHeprun CosiHIA U 3BE3]T

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3/1bI INIaBHOM MOCIIEI0BATEIBHOCTH.
BuyrtpenHnee ctpoeHue 3BE3 1.
CoBpeMeHHBbIE NPEACTABIECHUS O



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

58

MPOUCXOXKACHUH U 3BoJtonK CoJHIa
" 3BE3N

Muneunsbiit [1yte — Hama ["anakTuka.
TTonoxxenue u nBuxenne ConHIila B
lNanaktuke. ['anaktuku. YEpHbie ABIPHI
B sJIpax rajJjakTUK

59

60

Bcenennas. Pazberanue rajnakTHk.
Teopusa bonbemoro B3peiBa. Penukrosoe
u3ilyueHue. MeraranakTuka

DNEKTPUYECKUH TOK B BaKyyMe.
CBoiiCcTBa JIEKTPOHHBIX ITYYKOB

61

62

[TonynpoBoiHUKH, UX COOCTBEHHAs U
IpUMecHas MpoBoAUMOCcTh. CBOMCTBA
p—~n-nepexoaa. 11omynpoBoIHUKOBBIE
prOOpbI

DNEKTPUUYECKU TOK B pacTBOpPax U
pacriaBax 3J€KTPOJIUTOB.
DNEKTPOIUTHYECKAS JUCCOLIALIHS.
OneKTponan3

63

DNEeKTPUUYECKHI TOK B razax.
CamocTosTeTbHBIN 1
HECaMOCTOSITENbHBIN pa3psax. MoiHus.
[lmazma

64

DnexkTpudeckue Npudopsl U yCTpoiicTBa




" UX IMPAKTHYCCKOC NIPUMCHCHUC.
HpaBHna TEXHUKN 0€30I1aCHOCTH

O6o0maromuii ypok

65 «DIIEKTPOIMHAMUKAY 1
KonrponsHas pabora o teme
«Qnekrpocraruka. [locTossHHbBIN
66 JIEKTPUYECKUI TOK. TOKHM B pa3iIM4HbIX 1
cpenax»
Pesepsueliit ypok. KontponbHas pabota
67 1o Teme "DyeKTpoauHaMHKa" 1
PesepBHeIil ypok. O600aromuii ypok Bu6mmorexa [OK
68 1
no remam 11 xracca https://m.edso00.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

» ®usuka, 11 knacce/ KacssaoB B.A., O611ecTBO ¢ OrpaHUUYEHHOM
OTBETCTBEHHOCTHIO «/[PODA»; AkinonepHoe odiiecTBo «M3aaTenscTBO

«HpOCBCHICHI/Ie»

METO/JIUYECKHUE MATEPHUAJIBI JIJIS1 YUYUTEJISA

* KacesanoB B.A. ®usuka. 10 knacc. [Ipodunbnsiit ypoBens [Teker] / B.A.
KacbsinoB. — M.: Jlpoda, 2011 r.;

» CoopHuk 3a1a4 1o ¢usuke: g 10-11 k. o6meodpazoBat. YupexaeHuii /
Cocr.

I'.H. CrenanoBa — M.: IIpocsemenue, 2003

» Gusuka.Yuebnuk ais 10 kimacca ¢ yriryOJIeHHBIM U3YyYEeHUEM (PU3UKH.
Kabapnun

0.®., Opnos B.A. u ap, mox penakuueit [Tunckoro A.A., Kabapauna O.D.
M.:

[IpocBemenue

» Gusuka. 3agaunuk. 10-11 kmaccesl : mocoOue A y4armxcs
ob1eo0pa3oBar.

yupexaeHuii: npodunbHbiil ypoens/ JLII. bakanuna, B.E. benonyukus,

C.M.



Kozemn; mox pen. C.M. Kozena;-M.: IIpocBemenue, 2011

» Gusuka: Konebanus u BoHbL. 11 ki1.: YaeOHUK 7151 yri1yOIeHHOTO
U3YUYCHUS

¢busuku/ Maxumes 4., CunsikoB A.3. - M.: [Ipoda, 2006

» Guszuka: Mexanuka. 10 ki1.: YueOHUK 111 YITyOJeHHOTO U3ydeHus (pu3nku/
banamos M.M., 'omonoBa A.U., lonoukwuit Ab. u ap./ nox pea. Msikuriea
I.

A. - Mz, poda, 2004

» Gusuka: MonekynspHas usnka u TepMoanHamMuka. 10 ki1.: YueOHuK aiis
yrayoneHHoro uzydenus ¢puszuku/ Mskumes ['S., CunskoB A.3.- M:, [Ipoda,
2004

» duszuka: Onruka. KBanroBas ¢pusuka. 11 ki1.: YueOHUK 11 yriryOJIeHHOTO
nuzydeHus ¢puszuku/ Mskumes ['4., Cunsikos A.3. - M.: [Ipoda, 2006.

» Guzuka: Yuel. aisg 10 k1. mkK. u K. ¢ yrayoi. uzyd. @usuku / O., O.
Kabapaun, B.A. Opnos, 3.E. OBenuuk u ap.; [log pea. A.A. Ilunckoro. — M.:
[Ipocsemenue, 2008.

» Guszpka: Yueb. g 11 xiimk.u k. ¢ yrryon.u3yd.¢usuku/ A.T. 'ma3yHoB,
0.0.

Kabapnun, A.H. Manunaun u ap.; nox pea. A.A. Ilunckoro — M.:
[Ipocsemienue,

2008

» Gusuka: DnektpoguHamuka. 10-11 ki1.: YueOHuK 115 yriryOJIeHHOTO



W3y4YECHUS

busukn/ Maxumes 4., CunsikoB A.3., Cino6oackoB b.A. -M.: JIpoda, 2005

KoMIuiekT 1eMOHCTpallMOHHOTO J1a00paTOpHOTO 000PYAOBAHMUS:
1. briox nuranusa 24B perynupyemslii

2. lunamometp nemoHcTpanronHsii 10H (mapa)

3. Mamuna 351ekTprudeckasi oopaTumasi (IBUTaTeNIb-TeHEPATOP)
4. Hacoc BaKyyMHBIH C 3JIEKTPOIPHUBOIOM

5. Cronuk noasreMubIi 200x200

o)

. TapeJIKa BaKyyMHas CO 3BOHKOM

3

. JIeMOHCTpallMOHHBIN U3MEPUTENbHBINA TPUOOP YHUBEPCATIBHBIM

o0

. 'mpockon

9. MammHa BoJTHOBas

10. MasitHuk MakcBesa

11. HaGop neMOHCTpaImOHHBIA BOJTHOBBIX SIBJICHUMN

12. HaGop nemoHCTpanmoHHbIN "/[MHaMIKa BpalaTeIbHOTO ABHKESHUS"
13. HaGop nemoHCTpanmoHHbIN "MexaHndeckrue KojieOaHusl ¥ BOJHBI"
14. HaGop nemMoHCTpaiimoHHbIN "MexaHnnueckue spieHus"

15. ITpuGop st AEMOHCTPALMU 3aKOHA COXPAHEHMSI UMITYJIbCa

16. [IpuGop st IEMOHCTpAIIMK 3aITUCH MEXAaHUYECKUX KOJIeOaHU

17. Tpybkxa HeroToHa

18. IlenTpobexHas gopora (mpudop "MepTBas neTis" 1eMOHCTPAIIMOHHAS )



19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

[Tpubop ams neMOHCTpaui PAaBHOMEPHOTO JIBHKCHUS
BricokoBoJibTHBIN MCTOYHUK 30kB

["anpBaHOMETp IEMOHCTPALIMOHHBIN

JlnHaMUK HU3KOYaCTOTHBIN Ha MOACTaBKE

3BOHOK 3JIEKTPUYECKUI AEMOHCTPAMOHHBIN
KomrutekT npoBo1oB

Konnencarop paz0opHblii

Habop nemoHcTpaiimonHsiil "3ByKOBbI€ KOJICOAHUS U BOJTHBI"
Habop nemoHcTpainoHHbIi "IneKkTpuyeckas eMKOCTh"
['urpometp (ncuxpometrp) BUT-2

OrumBo BO3AYIIHOE

TepmomeTp ¢ puKkcalner MaKCUMaIbHOTO 1 MUHMMAJIbHOTO 3HAUCHU
[Tpubop 115t AEMOHCTpAIMU TETUIONPOBOAHOCTH TEJ
YcerpoiicTBo peoOpa3zoBaHusl TEMIOBOM SHEPTUU

[Tap ¢ xoapLOM

["anmpBaHOMETpP NEMOHCTPALIMOHHBIN

I'eneparop Ban-ge-I'paada

Mara3zus conpOoTHUBIICHUI

Maina snexktpodopHas

MasTHHK 37E€KTPOCTaTUYECKUN

Ha6op nemonctpanuonssliii "I[loctossHHBIN TOK"

Ha60p 10 CTATUKE C MAaIrHUTHBIMHA ACPKATCIIAMU



41. HaGop neMOHCTpalMOHHBIN "DIeKTPOCTATUICCKUE SIBIICHUS"
(paciuupeHHbIA KOMILIEKT)

42. HaGop 11st 1eMOHCTpaIK 3JIEKTPUUYECKUX TOJIeH

43. ITanouka CTEKIIIHHAS

44. [Tanouka 300HUTOBAs

45. Tlepexmrouarelib JBYXITOIIOCHBIA JEMOHCTPAIIMOHHBIN

46. CynraH 2JIeKTpOCTaTUHYECKUM (ILIETIK) Mmapa

47. ItatuBbl U30JMUpYIOLIKE (TTapa)

48. DIIeKTpOMETPBI C MPUHAJIEKHOCTIMU

49. DneKTpocKoIIkI (Iapa)

50. Kanopumerp ¢ nogorpesom

51. MynsTumeTp 1tudpoBoit

52. I1pubop st AeMOHCTpaAUU aTMOC(EPHOTO JaBICHUS

53. [Ipubop st AEMOHCTpALMU TABJICHUS] BHYTPH KUIKOCTH

54. I1pubop st u3yueHus: HaKJIOHHOM TJIOCKOCTH

55. IIpru3ma HaAKIIOHSIOIIAACS C OTBECOM

56. Habop nemoHcTpanmonHsli "['uapocTaTuka v rjaaBaHue Ten"

57. Ilpubop ny1st AeMOHCTPAIlUA PABHOMEPHOTO JIBHUKCHUS

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HMHTEPHET



http://school-collection.edu.ru/collection EcrectBenHo-Hay4HbIE
sKkcriepuMenThl - usnka: Komnekmus Poccuiickoro o61meodpa3oBaTebHOTO

ImopTaja

http://experiment.edu.ru OTkpeIThII KOUTEIHK: DPU3HKa

http://www.physics.ru DneMeHTbI: TONYJISIPHBINA CalT 0 QyHIaMEHTATBLHON

HayKe

http://www. elementy. ru BeeneHnrie B HAHOTEXHOJIOTHH

http://nano-edu.ulsu.ru
http://www.fizmatklass.ru Bupryansabrii poHI eCTECTBEHHO-HAYYHBIX U

Hay4YHO-TEeXHUYECKUX 3P PekToB «dpPexTrBHas PU3HKa»

http://www effects.ru I'azera «®usuka» N3patensckoro qoma «IlepBoe

CEHTSAOPS»

OOKYMEHT NOANWCAH INEKTPOHHDK NOAMNMCHID

roCYAAPCTBEMHOE BHOJPKETHOE OBLUEOBPASOBATENBHOE 06.09.23 12:57 Ceprudmear FE459377BCE0L0BCFI0BDAZ 198F42239
YYPEM/EHME CPEAHAA OBLUEOEPASOBATENBHAR LLUKOMA N2 644 (MSK)

NPHMOPCKOMO PAROHA CAHKT-NETEPEYPTA, MNeryxosa Tamapa Bevopossa,

Dupextop




