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HOACHUTEJBbHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHUM K pe3ysbTaram
OCBOCHHMSI OCHOBHOU 00pa3oBaTelNbHOM Mporpammsl, npeacTtaBieHHbx B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paldodeil MporpaMMbl BOCIHUTAHHS H
KOHIICTIIIUMA TIPEeTo/laBanmsi ydeOHoro mpeamera «Dusmka» B 00pa3oBaTEIBHBIX
Opra"u3anusax Poccniickon depnepanuu, peANU3YIOIIUX OCHOBHBIE
oOpa3oBareibHbIE MPOTPAMMBI.

CopnepkaHue mnporpaMMmbl 10 (U3MKE HampaBieHO Ha (HOpMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
ux (u3nKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO MOJX0/a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K maHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyUEHHUs], a TAKKe
YUYUTHIBAET HEOOXOJUMOCTh pealh3alliil MEXIPEIMETHBIX CBs3el (U3UKUA C
€CTECTBEHHO-HAYUYHBIMH yU4€OHBIMU MpeaMeTaMu. B Hell onpenessitoTcsi OCHOBHbIC
LEeIU U3y4eHUs! (PU3UKU Ha YPOBHE CPEAHEro OOIIEro o0pa3oBaHus, JIaHUPYEMbIE
pe3ynbTaThl  OCBOEHUSI Kypca (U3UKMU: JIMYHOCTHBIC, MeETalpeaMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYALT:

e IUJJAHUPYEMBbIE PE3YJIBTATHI OCBOCHUS Kypca PU3KMKHK Ha 0a30BOM YPOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIbTATHI MO r0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro nmpeamera « Pu3nkay 1o rojgaM oOoydeHwusl.

®du3rka Kak Hayka O HamOoJsiee OOIMX 3aKOHAX MPHUPOABI, BHICTyIAs B
KauecTBe y4eOHOIo IMpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMI 00 okpyskaromiem mupe. HIKoapHBIN Kypc PU3HKN — cUCTEMOOOpa3yoni
JUUIS €CTeCTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB, MOCKOIBKY (DU3NUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHUEH,
dbu3nyeckoir reorpadueii u actpoHomueid. Mcmonmb3oBaHME UM aKTHBHOE
NpUMEHEHUE (PU3NUECKUX 3HAHUW  OmpeneseT XapakTep UM pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOICTBAMHU U Apyrux. M3ydenue
(bU3MKY BHOCUT OCHOBHOW BKJIa/l B (DOPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHN TPUMEHSITh HAYYHBIA METOJT
MO3HAHUS NP BHINOJHEHUN UMHU YU4E€OHBIX UCCIIETOBAHUM.

B ocHOBY Kypca pusuku i ypoBHS CpeHEro 0011ero o00pa3oBaHusi OJI0KEH
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Hoesn eenepanuszayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (GU3HKH
o0benUHEH BOKpPYr ¢u3nyeckux Teopuil. BemymuMm B Kypce sBIseTcs
dbopMupoOBaHUE MPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(Gu3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
Y DKOJIOTHYECKUMU MTPOOIEMaMHU.

Hoes npuxnaonot nanpasnennocmu. Kypce hbu3uku rnpemnoinaraet 3HakoMCTBO
C LIMPOKUM KPYIrOM TEXHHYECKUX U TEXHOJOTUYECKUX MPUIIOKEHUN H3yYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM IMpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke oOCyXIEHHUs
po0JIeM pallMOHAIBHOTO NPUPOIONOIB30BAHUS U IKOJIOTMYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3UMKH Ha YpPOBHE CpPEAHEro OOILEero
oOpa3oBaHus SBIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI PU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUIX O IPUPO/JIE, IPaHULIAX TPUMEHUMOCTH
TEOPHA, /ISl OTIMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLECCOB).

CHCTEeMHO-AESATENbHOCTHBIN TOJIX0JI B Kypce (U3UKU Pealn3yeTcs Mpexie
BCEro 3a CYET OpPraHM3allMU 3KCIEPUMEHTAIbHON AESITebHOCTH O0YyYaroUInXcs.
J1y1st 6a30BOT0 YPOBHS Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpaTOPHBIX pabOT, KOTOPhIE B IpOrpaMmme
no (usuke OObEIWHEHBI B OOIIMNA CIHUCOK YYEHUYECKHUX MPAKTHUYECKUX PaloT.
Boijenenre B yka3aHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus KabuHeta ¢usuku. [Ipu
3TOM oOecreurBaeTcsi OBJaJeHUE OOYy4alolMMUCS YMEHUSIMU IPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OIBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHue yesieTcs pelIeHN 0 PacuE€THRIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIIOTCA 3a/1a4H C SIBHO 3aJaHHOMN
bu3nUecKkoil MOJENbl0, TO3BOJSIONIME NPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OJHOr0 paszfena Kypca, TaKk U HWHTErpUpys 3HAHUS W3
pasHbIX pasnaenoB. s KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
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B cootserctBuu ¢ TpedoBanussMu @PI'OC COO k MmaTepHATbHO-TEXHUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI ypOBeHb Kypca (DU3MKH HA ypOBHE
cpenHero oomero oOpa3oBaHUs JTOJDKEH H3Yy4aTbCs B YCIOBUAX MPEAMETHOTO
KabuHera (U3MKM WIM B YCJIOBUSAX HMHTETPUPOBAHHOTO KaOWHETa IMpeIMETOB
€CTeCTBEHHO-HAY4YHOr0 IMKJIa. B xabuHeTe (U3MKU JOHKHO OBITH HEOOXOIUMOE
JabopatopHoe 00OpyIOBaHME MJs BBHIMOJIHEHHS YKa3aHHBIX B MpPOTrpamMme IO
bu3MKe YIeHMYECKUX MPAKTUYECKUX PaboT U IEMOHCTPAIIIOHHOE 000PYI0BaHHE.

JleMoHCTpallMOHHOE  00OpyAOBaHUE (OpMUPYETCSI B COOTBETCTBUU C
OPUHIUIIOM MHHAMAJIBHOM JOCTAaTOYHOCTHM W  OOECIEeYMBAET MOCTAHOBKY
NEPEYUCIICHHbIX B IporpamMme 10 (U3MKE KIIOYEBBIX JEMOHCTpalMid s
UCCIICIOBAaHMUSI U3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(byHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHEHU.

JlaGopatopHoe 00OpyAOBaHHE [UIsI YUYEHHYECKUX MPAKTUYECKUX pPaldoOT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M 00ECIeYMBAaEeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTnueckue KOMILIEKTHI
1abopaTopHOTO O0OPYAOBAHUSA JOJDKHBI OBITH TOCTPOCHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKXKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpHUH.

OCHOBHBIMHU TIEJIIMH U3y4eHUS] PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHUS OOYJarOIIMXCS K HAYIHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHUE
UCCJIEIOBATENLCKOIO OTHOILIEHUS K OKPYKAIOIIUM SIBICHUSM;

e (dopMHpoBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3yabTaTa H3yueHHUs OCHOB
CTpOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopMupoBaHHE YMEHUU OOBICHATH SBICHUS C HCIOJIb30BAHHEM
bu3nyecKrX 3HAaHUHM U HAYyYHBIX J10Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTrkeHne 3TUX Ienei oOecrednBaeTCsl pelIeHHeM CIIEeIyIOINX 3a1ad B

nporecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro 001Iero oopa3oBaHus:

e TMpuOOpEeTEeHNE CUCTEMbI 3HAaHUH 00 00X (PU3HUECKIX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHUKy, MOJICKYJSIPHYIO (U3HKY,
ANIEKTPOAMHAMUKY, KBAHTOBYIO (DU3UKY M 3JIEMEHTHI acTpO(PU3HKH;

e (dopMupoBaHHE YMEHMH NPUMEHATH TEOPETUYECKUE 3HAHUS IS
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e OCBOCHHE CMIOCOOOB pEHICHUS pa3IUYHbIX 3a7a4 C SIBHO 3aJaHHOU
dusznyeckoil Monenbplo, 3aJay, MOJPa3yMEBAIOIIMX CaMOCTOATEIHHOE
co3anue GU3NYECKON MOEINH, aIeKBaTHON YCIOBHSIM 3a/1a4U;

e TMOHMMaHUE (UBMYECKUX OCHOB M MPHUHIUIIOB JEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOULYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIBHOIO IUIAHUPOBAHUS WU IMPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTepIpeTanuud UHGOpMaInH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHHE YCIIOBHH JJISl Pa3BUTHsI YMEHHI NMPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbI ypOBEHb) Ha YpPOBHE CPEAHEr0 OOIIETro
oOpa3oBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacoB (2 4aca B HelIeN0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipensaraemelii B mporpamMMe 1o (QU3MKE INEpedeHb JabOpaTOpPHBIX U
NPaKTUYECKUX paldOT ABISETCS PEKOMEHJIOBAaHHBIM, YYHTENb JENAaeT BHIOOP
pOBeNCHUs J1a0OpPaTOpHBIX pPabOT M OMNBITOB C YYETOM HHIWBHIYaIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.

4 ™\

OOKYMEHT NOANMUCAH
SNEKTPOHHOM NOANUCHIO
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COJAEPXKXAHUE OBYUYEHUA
11 KIJIACC

Pasnen 4. dnekTpoguHaMuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUSA

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE NOCTOSIHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWU. [[pUHIIMT CynIeprO3ULIMY MAarHUTHBIX MOJIEH.
Jluvann MarHuTHOM WMHAYyKOMU. KapTuHa JMHUNA MAarHUTHOM HWHIAYKLIHUM I10JIS
MOCTOSIHHBIX MarHUTOB.

MarsutHOEe 1OJIE TPOBOJHMKA € TOKOM. KapTuHa JIMHHUNA WHAYKIUU
MarHUTHOTO TOJI JUIMHHOTO MPSMOIrO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonericTBre npoBOJHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJIyJIb ¥ HaIIPaBIICHUE.

Cuna Jlopenua, e€ Monynb U HanpasiieHUE. [[BHKeHHE 3apsHKEHHONW YaCTULIBI
B OJIHOPOJHOM MarHuTHoM nose. Pabora cuiel Jlopenna.

SBneHue HNEKTPOMAarHUTHOM UWHAYKIUHU. IloTOok BekTopa MarHUTHOU
WHAYKOUU. OJIEKTPOABIDKYLIAs Cujia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykunu @apazes.

BuxpeBoe »siekTpuueckoe Tmosie. DJIEKTPOJABIXKYIIAS CUJIa WHIYKIUU B
IIPOBOJHUKE, IBUKYILIEMCS IIOCTYNATENBHO B OJHOPOJHOM MarHUTHOM MOJIE.

[IpaBuiio Jlenna.

NHayKTUBHOCTh.  SIBJE€HHME CAMOMHAYKIMU. OJIEKTPOABMXKYIIAs CHJIA
CaMOMHIYKIIHH.

DHeprusi MarHUTHOT'O IOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YyCTpoWcCTBA M MPAKTUYECKOE NPUMEHEHHE: TOCTOSHHBIC
MarHuThl, BJEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIH SJIEMEHTAPHBIX
YacCTHUL, MHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT Ipcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM MOJIEM.

JIMHUY MHAYKIIMU MarHUTHOT'O TTOJISL.

B3aumoneinicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HBbI DJICKTPOJIUTA.

O AOKYAMETE BQQG?IQMPHHTHOIZ MHIYKIWH.
ANEKTPOHHO %ﬂ MCbHKO
paBuio Jlenma.
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3aBUCUMOCTD 3JIEKTPOABMKYILEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHHUS
MAarHuTHOTO MOTOKA.

SIBreHne cCaMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOT'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne NeMCTBUSI HOCTOSIHHOTO MAarHWTa Ha PaMKy € TOKOM.

HccenenoBanne sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmMHble KO1€OAHUA

KonebarenpHast cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIcOaHMU.
["apmonunyeckue konebanus. [lepumon, wacrtora, amrumryga u ($aza KoyieOaHUU.
[IpyXVHHBIN MasTHUK. MaremMaTu4eCKul MasTHUK. YPAaBHEHHUE TapMOHHUYECKHUX
kosebanuii. [IpeBparieHue s3Hepruu Npu rapMOHUYECKUX KOJIEOaHUSX.

Konebarenbubiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJeaJTbHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHUYECKUMHU U
AIEKTPOMAarHUTHEIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJI€ATHHOM KOJIeOaTEIbHOM KOHTYDE.

[IpencraBienue o 3aTyxaroUux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOAHMUS.

[lepemennbiii  TOK. CHUHYyCOMAAQIbHBIM NEPEMEHHBIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKa H
HaIpsKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedICHUE IIEKTPUUECKOM
SHEPIruMu. DKOJIOTUYECKUE PUCKHU TIPU MPOU3BOJICTBE MIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHndeckrue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHHUE: SIIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOr0 TOKa, TMHUM JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOaTeNbHOM CUCTEMBbl (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

Habmonenue 3aTyxarommx KouieoaHmii.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

HaOmronenue pezonanca.

CBOOOHBIE AJIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcumwinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
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Yuenuueckuil osxcnepumenm, nabopamopnvie pabomoi

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MalbIX KOJeOaHU rpy3a Ha HUTH OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanne nepeMEHHOTO TOKA B LIEMH U3 MOCIEA0BATEIbHO COETMHEHHBIX
KOH/JIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE 6OJIHbL

MexaHnudeckue BOJIHBI, yciioBuA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JyuHA BOJIHBL. [lomepeuHble W NOpPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u iuppaxius MeXaHUIeCKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ poMKkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHon BonHe. CBOWCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpPaX€HHUE, MPEIIOMIICHUE, MOJgpu3anus, Tudpakuus,
unTepdepenus. CKOpocTh 3IEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [IprMeHEHNE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMTBI paguOCBs3U U TeneBUAcHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTPOMCTBA M IIPAKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE
WHCTPYMEHTHI, YJbTPa3ByKOBas AWArHOCTMKA B TEXHUKE W MEIWLIMHE, panap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-neys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpaxeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nnrepdepenunu u audpakiuud MEXaHUYECKUX BOJIH.

3BYKOBOI1 p€30HAHC.

HaGmroienue cBA3M T'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJeOaHUM.

HccnenoBanue CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPAKEHUE, ITPEIIOMIIEHHUE,
noJisipu3aus, IMPpakuus, THTEpPEpeHIHs.

Tema 3. Onmuka

['eomerpuueckas onruka. lIpsmoiMHENHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHou cpexne. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.
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Jucnepcus ceera. CiioxxHbIi cocTaB 0enoro cseta. LBer.

Cobuparoriye 1 paccenBarolue JUH3bL. ToHKas TuH3a. DOKYCHOE pacCTOSTHHE
U ONTHYECcKas cuiia TOHKOW JuH3bL. [locTpoenue n3o0paxkeHuit B cOOMpPArONIUX U
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bIL. Y BEIMYEHUE, JaBAEMOE JINH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITHUKHU.

BonnoBass ontmka. HWuTepdepenmus cBera. KorepeHTHbIE HCTOYHHUKH.
Ycnous HaOMIOAEHWS MAaKCUMYMOB W MHUHHUMYMOB B HWHTEP(EPECHIIMOHHOMN
KapTUHE OT IBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuoHHas pemeéTka. YcaoBuUe HaOMIOACHUS
[NIABHBIX ~MaKCUMyMOB TIpM TAJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuyeckue yCTpPOMCTBa M TMPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS pelIETKa, OJSIPOUI.

Jlemoncmpayuu

[IpsiMoMHEHOE pPACTIPOCTPAHEHHUE, OTPAXKEHUE U MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopBkl.

[TomHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUN B JTMH3aX.

Mogenn MUKPOCKOIIA, TEJIECKOIIA.

Hab6mronenune natepdepeHInm cBera.

Hab6monenune nudpakxium ceera.

HaOmronenne nucrnepcuu cBera.

[TomydyeHnue cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Tonydyenue cekTpa ¢ mOMOIIbIO JUGPAKIUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazareiis NpesioMJIEHNs CTEKIA.

HccnenoBanre CBONCTB M300pakeHUH B JTMH3aX.

HaGmronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeIHAJIBHON TEOPUH OTHOCUTEILHOCTH
I'panuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [IocTyarsl crienuaabHON
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOXYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHININ OTHOCUTEIBHOCTH DUHILTEHHA.
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CBs13b Macchl € PHEPTUEH U UMITYJIBCOM PEISITUBUCTCKON YaCTHUIbl. DHEPTHUS
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmul KBAHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u sHEPrUHN POTOHA C €TO YACTOTON. DHEPTUs
U UMIyJbC (PoTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI
dotorpdexra. YpaBuenue DiHmTeitHa st hoTodadpdexra. «KpacHas rpanunar
dboTorddexra.

Jasnenue ceera. OnwiTel I1. H. JIeOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE TMPUMEHEHHE: (OTOIIEMEHT,
(boToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®oT0o3(PheKT HA YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHelTHETo GoTodddekTa.

Ceeroauog.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -4acTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nyduenue u mnorionieHue
(GbOTOHOB TpU Tepexoje aToMa C OJHOTO YPOBHSI SHEPTHMHM Ha Jpyroil. Buiel
cnekTpoB. CIEKTp ypOBHEW SHEPTUH aTOMa BOAOPO/IA.

BousHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoitns. KoprycKyisipHO-BOJIHOBOM
JTyaJin3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBbII KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HaOmronenne TMHENYaThIX CIIEKTPOB U3ITYUCHUSI.

Jlazep.

Yuenuueckuii skcnepumenm, nabopamopuvie pabomul

HabGnrogenue IMHEHYaToro CuexTpa.
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m3nydenns.  CBoiictBa  ambda-, Oera-, ramMMma-u3IydeHus.  BrusHue
PaJOaKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE NpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Tormsl.

Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3TydeHHe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBSA3M HYKJIOHOB B siipe. SAaepubie cuibl. JledekT Macco sapa.

Snepusbie peakuuu. [lenenue u cuHTeE3 Aaep.

Anepnwiii peaktop. Tepmosinepubiii cunTe3. [IpoOnemMbl W TEPCHEKTUBBI
AIEPHON SHEPTETUKHU. DKOJIOTUYECKUE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTobl HAOJIIOIEHHS U PETUCTPALIMU 3JIEMEHTAPHBIX YaCTHLI.

®dynaameHTanpHble B3auMoeicTBus. EqMHCTBO (pr3nuecKkoil KapTUHBI MHpa.

TexHru4ecKue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JO3UMETp, KaMepa
Buiibcona, siiepHbIi peakTop, aToOMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopmvie padomul

HccnenoBanne TpeKoB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMUM U ACTPOPU3MKH

Otansl pa3BuTHs actpoHomuu. [IpuknagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aACTPOHOMHH.

Bun 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHIMMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McrTounuk sHeprum ConHIA U 3BE3.
3BE3bI, UX OCHOBHBIC XAapAKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIA 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Botounu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3/.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenune u awxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u xkBazapsl. YEpHBIE ABIPHI B sApax
raJaKTHUK.

Bcenennas. Pacmmpenue Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
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HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONIPEIeIICHUS TTOJIOKEHUS HEOECHBIX 00OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1isd CeBEpHOro MOIyIapus U IpPKUE 3BE3/BI.

HaoGmronenus B Teneckon JIlyHsl, mutanet, Miteanoro Ilytu.

O6o01maronee NMOBTOPEHUE

Ponp ¢u3ukm ©uW acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUECKOM cpepax AesITeNbHOCTH YeTIOBEKa, POJIb U MECTO (PU3UKH U
aCTPOHOMHUU B COBPEMEHHOW HAyYHOU KapTHHE MHpPa, poJib (U3HUECKONU TEOPUH B
dbopMHpOBaHUU MPECTABICHUHN 0 (PU3NUECKON KapTUHE MUPa, MECTO (PU3UUECKOM
KapTUHBI MHpa B OOIIEM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kiacce OoCyIecTBIsIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3C€H C KypcaMH MaTE€MAaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, Hay4HbIM (akT, rumore3a, Qusnyueckas BeJIWYWHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HA OCH KOOPJWHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJbHHUKOB,
oTpejieNieHHe TUIOMIAIN TIIOCKUX PUTYp U 00BhEMa Tell.

buonoeus: snektpuueckue SBICHUS B JKUBOW MPUPOJE, KoJieOaTeIbHBIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KMBOW MPUPOJIE, TEUCTBUE
paananyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJ, MEXaHW3Mbl 00pa30BaHUS KPUCTALTUNICCKON PEETKY, CIEKTPATbHBIN aHATHN3.

l'eocpagpua: wmarHuTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJICKA3aHUE 3eMJICTPSCCHUIA.

Texnonoeus: JHHUM DIEKTPONEPEAAY, TEHEPATOpP IEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, paaap, PaJAUONPUEMHUK, TEIEBU30D,
anTteHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN ammapaT, BOJOKOHHAS OINTHKA,
coJIHEUHas barapes.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA INTPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh JOCTHKEHUE CIICIYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS Y4eOHOTO npeaMera « PU3nKa» JTOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTb OOYyYalOUIUXCA PYKOBOJCTBOBATHCS
c()OPMUPOBAHHON BHYTPEHHEH MO3ULIMENH JIMYHOCTH, CUCTEMOW II€HHOCTHBIX
OpUEHTalM{, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHICKOTO O0OIECTBa, PaCUIMPEHHE >KHU3HEHHOTO
OIBITA M OMBITA JEATEIBHOCTH B IPOLIECCE PEAIM3ALUU OCHOBHBIX HalPABJICHHUN
BOCIIUTATEIbHOU EATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULIUN 00YYarOIIErocsi Kak akTUBHOIO U
OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO O0IIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKUX U
JEMOKPATHYECKUX LIECHHOCTEH;

TOTOBHOCTb BECTU COBMECTHYIO AEATEIIBHOCTh B MHTEPECAX TI'Pa)KAaHCKOTO
oOLIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJIEHCTBOBATh C COLMATIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C
uX (PyHKUMSAMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMaHMTAPHON U BOJIOHTEPCKOU JIEATEIBbHOCTH;

2) NIaTPHMOTHYECKOI0 BOCIIUTAHUS:

c(OpMHPOBAHHOCTh POCCUUCKOMN IPaXkIaHCKON UIEHTUYHOCTH, TAaTPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KEHHSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKHU U TEXHUKH;

3) 1YXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSI:

c(hOpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYallMI0 U MPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYSACh Ha MOPAJIIBHO-HPABCTBEHHBIE HOPMBI U LEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEero;

7 4) JICTTCT v IS
o RO MBRECIRRMERINIeHe K MUY, BKIIOYast 5CTETUKY HAy4HOTO TBOPUYECTEA,
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UHTEPEC K pa3lu4yHbIM cdepaMm mpodhecCHoHANbHON NeATENbHOCTH, B TOM
YHCJIe CBA3AHHBIM C (PU3UKOMN U TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH
(bU3UKY HA TIPOTSHKEHUU BCEH JKU3HU;

6) YK0JIOTHYeCKOro BOCIIUTAHHSA:

Cc(OPMUPOBAHHOCTDh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAHHE TJIO0OAIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIIeM;

IUTAaHUPOBAHUE U OCYILIECTBIICHUE JEHCTBUN B OKpPY’KAIOIICH cpeie Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEI0BEYECTBA;

pacHIMpEHUE OIbITa JEATEIbHOCTH SKOJOTMYECKOM HANpaBJI€HHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUU 110 PU3HKE;

7) HEHHOCTH HAYYHOT'O MO3HAHUA:

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

OCO3HAHME ULEHHOCTH HAy4YHOW JESITEIbHOCTH, TOTOBHOCTH B IpOILECCE
U3y4eHUs! (PU3HKHU OCYIIECTBISITh IPOEKTHYIO U UCCIEA0BATENbCKYIO IEITEIBHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE 1eiiCTBUSA
ba3oBble ornueckue aeiicTBUA:
CaMOCTOSITeTbHO  (OpMyJIHpOBaTh W aKTyallU3UpPOBaTh  MpoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTIPEIENIATh 1eNIM JCSITENIbHOCTH, 33JaBaTh MapamMeTpbl M KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEUYMST B  paccMaTpUBaeMbIX
bU3MYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAlIM3a WMEIOIIUXCS
MaTepHATbHBIX M HEMATEPUATLHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKH TOCJICICTBUM JAEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aNMOJICHCTBUS,
pa3BUBaTh KPEaTHBHOE MBIILICHUE MTPU PELICHUH KU3HEHHBIX MPOOIIEM.
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Ba3oBbIe ncciieoBaTeILCKHIE JEHCTBUS:

ﬂ%ﬁ@ﬂr EW'T%)MHHOHOH/I%, KJIIOYEBLIMU MOHSATHAMHU U METOIaMH
ANNEKTPOHHOMU OrNMACH
W3UYECKOU HAYKU,




BJIAJICTh HABBIKAMHU y4E€OHO-MCCIIEIOBATEIHLCKON M MPOEKTHON NESITEILHOCTH
B o0yactu (pU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJIOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETALUNA, TMPEeOOPa30oBaHUI0 W MPUMEHCHHUIO B PA3IMYHBIX yUeOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YI€OHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajiauy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPXKJAECHUM, 3a1aBaTh MapaMeTPhl U KPUTCPHUH PCILICHHS;

aHANMM3UPOBAaTh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTUYECKH OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
JEATETLHOCTH, B TOM YHCIIC TTPU U3YICHUH (PU3HUKH;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM, OIIECHUBATH MMPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKe B TPAKTUIECKYIO 00JaCTh
KU3HEICATCIHHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OPUTHHATIBHBIC TOAXObI U PEIICHHUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMH TOJyYCHHS HHOOpPMAIUM (PU3MUECKOTO COACP)KAHHS M3
MCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSTEIBPHO OCYIIECCTBIATh IIOWCK, aHaJu3,
CUCTEMATHU3AIMI0 W WHTEPIIPETAINI0 WHPOPMAIMKM PAa3IUYHBIX BHIOB H (HOpM
IIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWH KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3AIMOHHBIX
3aJ1a4 ¢ COOJI0/IeHEeM TPeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHON
0e3011aCHOCTH;

CO3/1aBaTh TEKCTHI (DM3UYSCKOTO COJEpKaHHS B Pa3IU4YHBIX (popmarax ¢
y4€éTOM Ha3zHAYCHUS MHPOPMAIIUK U TICJICBOM ayIMTOPUH, BEIOMpAst ONITUMAJIBHYIO
dbopMy NpeacTaBiICHUS U BU3yaTU3aIUH.
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KoMmyHMKaTHBHBIE YHMBepCaJbHble yueOHbIe 1eHCTBHS:

SHE%%-@Q%%W%G Ha ypoKax (I)I/IBI/IKI/I U BO BHe-ypquOﬁ JACATCIBHOCTH,

4aCIIoO3HaBaThb IIPCAIIOCBIIKHA KOH(bJ'II/IKTHBIX CI/ITyaHI/Iﬁ n CMiAIrdaTtb
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pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HMCIOJIb30BAaHHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOU
paboThI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHHA C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOXKHOCTEH Ka)KIOTO WieHa KOJUICKTUBA;

NpUHUMATh TEIA  COBMECTHOW  JEeATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJAMHHUPOBATh JEHCTBUSA MO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4€TOM MHEHHH YyYacTHUKOB, OOCYXIATh pPE3yJIbTaThI
COBMECTHOM paboThI;

OIICHHBATh KAYECTBO CBOETO BKJIA/Ia M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOIIIHIA
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIICHHBATh WJIEU C TO3UIUU HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYECKOE IIOBEJACHUE B Pa3IMYHBIX
CUTYaIHsIX, TIPOSIBIISITH TBOPUYECTBO M BOOOpaKEHNE, OBITh MHUIIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe NeiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHUS PACUYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

paciupsTh paMK1 yu4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JieJaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBATH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHMBATh NPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAHWIMH B 00JacCTH
(bu3HKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBI YPOBEHbD.

CaMOKOHTPOJIb, IMOIMOHAJILHbIN HHTEJJIeKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJAaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediiekcuu Kak  OCO3HAHHUSA

e
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COBCPIIACMBIX I[GI‘/'ICTBI/II\/II N  MBICNUTCIIbHBIX IIPOHCCCOB, HX PCIYJIbTATOB H

o5iERIE M 1on nonnvceio

HCITIOJIb30BATh IMPHUCMBbI pC(I)JICI*lCI/II/I AJIs1 OCHKKW CHUTYyalluu, BBI60pa BEPHOTIO




YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO IPUHUMATH PEMICHHUS MO HX
CHU)KCHHUIO;

NpUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3€ pPe3yiIbTaToOB
NeSITEIIbHOCTH;

NPUHUMATH CeOsI, TOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3Ee pPe3yIbTaTOB
NEeSATEeTbHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce mocTiKeHUS THYHOCTHBIX PE3yJIbTaTOB OCBOSHHUS MPOTPAMMBI TI0
buszuke g ypoOBHS cpeaHero oOmero o0pa3oBaHHs Y  OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHAIbHBIN WHTEJUICKT, TIPEAIOIar afOIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHMSsl, BKIIFOUAIOIIETO CIOCOOHOCTh MTOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJICTh HANPABICHUS PA3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CQEpHI,
OBITH YBEPEHHBIM B ce0€;

caMOpeTyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TNPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBATHCA K
HMOIMOHAJIEHBIM U3MEHEHHSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTHIKCHUIO TEIH U
yCrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUHU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 11 kiacce nmpeiMeTHbIe pe3yabTaThl Ha 6a30BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCSI YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHOU TEXHUKU HU
TEXHOJIOTUH, B INPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEITOCTHOCTh U EIUHCTBO
bu3nyeCcKOil KapTUHBI MUPA,

YUUTBHIBaTh TPaHULBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
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TOYCYHBIN JJICKTPHUYCCKHHU 3apsa, J'I\y‘l CB€Ta, TOYCYHBIM MUCTOYHUK CBCTa, AACpHasi

Mon%ﬁfiy%ﬁagqg&ﬂgﬁﬂaﬂ MOJICJTH aTOMHOTO Sipa TP PEIICHUH (DU3NICCKUX
SJNIEKTPOHHOW NoANMUCBIO
3a71ad4;




pacrno3HaBaTh (PU3NUYECKHE SIBICHUS (TPOIECCHI) U OOBICHITH MX HA OCHOBE
3aKOHOB AJICKTPOJUHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOUMOCTD,
TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECHUCTBUS TOKa, B3aMMOJICHCTBHE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJS Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsll, AJEKTPOMATrHUTHBIE KOJeOaHUS U
BOJIHBI, TPSIMOJMHEHHOE pACIpPOCTPAaHEHHE CBETa, OTPaKEHHUE, MPEIOMIICHHUE,
uHTepdepeHus, audpakuus W TOJAApHU3ALMUS  CBETa, JTUCHEPCUS CBETa,
dbotoanekTpudeckuii 3phext (poTodaddexT), CBETOBOE JaBICHNUE, BOSHUKHOBECHUE
JMHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHAas U MCKYCCTBEHHAas

PaaOaKTUBHOCTD;
ONKCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3IMYHBIX  Cped) W

AIIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCHOJb3Yysd (U3UYECKUE BEITHYMHBIL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKa, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
CONPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JIEKTPOJIBIDKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TMoJisA, cwia Ammepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIIKW, SHEPrUs HJICKTPUYECKOT0 M MArHUTHOTO TMOJEeH, MEepHoJ M YacToTa
KoJeOaHuii B KoyieOaTeIbHOM KOHTYpe, 3apsij U Cuia TOoKa B TPOIEecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE paccTosiHue U
ONTUYECKAasl CWUJIa JIMH3bI, MPU OMUCAHWM TMPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
(b opMyIIBI, CBA3BIBAIOIINE TAHHYIO (U3HUECKYIO BEJTUUYUHY C IPYTUMH BEJTMUUMHAMY,

OMUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJICHUS M TMPOLECCHl, HCIOIb3YS
bu3nUeckue BEIMYMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TOJIypaciaja, SHEPrus CBI3U
aTOMHBIX SIZIEp, TPU OMUCAHUM TPABUWIBHO TPAKTOBATH (UBUYECKUM CMBICT
WCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAUYCHUS] W EIAWHMIIBI, YKa3bIBaTh (OPMYIIBI,
CBS3BIBAIONIUE JIAaHHYIO (U3MYECKYI0 BEIWYWHY C JPYTUMH BEJIWYMHAMU,
BBIYUCIISITh 3HAUCHUE (DU3UUECKON BETUUMHBI,

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (Pu3nueckue
3aKOHBI M TPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapalieIbHOTO
COCOVMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKINH, 3aKOH MPSMOJUHEUMHOTO PaCIpOCTPAHEHUSI CBETA, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITeHa aia pororddexra,
3aKOH COXPAHEHHUsI SHEPryU, 3aKOH COXPAHEHUS HMMITYJIbCAa, 3aKOH COXPAHEHUS
IIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUs MACCOBOrO 4HCIa, MOCTYJarel bopa,
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3aKOH PaAIUMOAKTUBHOI'O pacliiaga. IIpy >ToOM pa3,IM4aTh CIOBCCHVIO DOPMVINPOBK
RORRIERT HOANUCAR, cT1add, TP p yio hopMyInpOBKY

33KRR4P Qo VABRMAHERSKOC  BBIDOKCHHE U yCIIOBHUS (rpaHuIel, 00JACTH)




OINpPENEATh HAIIPaBJIECHUE BEKTOPA MHAYKIUHA MATHUTHOTO MOJISI TPOBOJHUKA
C TOKOM, CUJIbl AMIiepa u cuiibl JlopeHna;

CTPOUTh W OIKUCHIBaTh H300pa)KEHUE, CO37aBAEMOE IUIOCKUM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 MCCIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
IPOLIECCOB C HCIIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX HM3MEPEHUUH: NpPH 3TOM
dbopmynrpoBaTh mpodaeMy/3aaady U THIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUSs, POBOJAUTH ONBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYILECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIIMYUH, IPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO HM3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJTMUYMH C UCIOIb30BAaHUEM MPSMBIX
U3MEPEHUI: MpPU 3TOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PMKCHPOBAaTh PE3YJIbTaThl
MOJIyYEHHOW 3aBUCHUMOCTH (DU3MYECKUX BEJIMYMH B BHUAE TaOMUL U TpadHKOB,
JienaTh BBIBOJIBI IO PE3YJIBTATAM HCCIIEIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIEeOBATEIbCKOW U MPOEKTHOU
JESTEIbBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1TAOOPATOPHOIO
000opy10BaHUS;

pemarb pacy€THble 3aJaud C SIBHO 3aJaHHOM (PM3MYECKOW MOJEINbIO,
UCIOJIB3Ys (PU3MUECKHUE 3aKOHBI U MTPUHIIMIIBI, HA OCHOBE aHaJIW3a YCJIOBUSA 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3MUECKUE BEIUYUHBI U (HOPMYIIBI,
HEOOXOJUMbIe NIl €€ pelleHus, NMPOBOJUTH PACU€Thl M OLIEHUWBATh PEATbHOCTh
MOJIY4YEeHHOTO 3HAUeHUS (PU3HUECKOU BEJIMYUHBI,

pelnaTh KaueCTBEHHbIE 3a/1a4i: BBICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUN C OMOpPOM Ha H3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH W
(bu3UYeCKHe IBIICHUS,

MCITIOJIb30BaTh MTPH PEILICHUH YYEOHBIX 33/1a4 COBPEMEHHbIE HHPOPMALIMOHHBIE
TEXHOJIOTUM [IJISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETAIIMM U MPECTABICHUS
y4eOHOH M HAy4YHO-TIOMYJIApHONH WHGOPMALMM, TOJYYEHHOM W3 pa3InyHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIydaeMyto HH(POPMAIIHUIO;

OOBSICHATH TPHUHLMIIBI JEHCTBUS MalIMH, NPUOOPOB U TEXHUYECKHX
YCTPOMCTB, pa3inyaTh yCIOBUS UX O€30MacHOTO MCIOJIb30BAHUS B MOBCEIHEBHOM
KHU3HH,

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUHUCKUX U 3apYOECKHBIX YUEHBIX-(U3UKOB B
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a3BUTHE HAVKH, B OOBICHEHHUE IPOLIECCOB OKPYKAIOIIETO MHpa, B DPA3BUTHE
P OKYMERT NGANUGAR ripo pyxatory pa, B p

TSRERFBAHHSHHER HHCHI0




UCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS 110 (PU3KKE B TOBCEAHEBHOM KU3HU IS
oOecrnieyeHnss OE30MACHOCTH TMPH OOpalleHUH ¢ MpUOOpaMHd U TEXHUUYECKUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COONIOICHUS HOPM 3KOJOTHYECKOTO
NIOBEJICHUS B OKPY’KaIOLIeH cpene;

paboTaTh B TIpymme C BBHIMOJIHEHUEM PA3JIMYHBIX COIHUAIBHBIX POJICH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHJAPTHBIX CUTYalMsIX, aJ€KBAaTHO OLIEHUBATH
BKJIa/] KaX/I0TO U3 YYaCTHUKOB TPYIIIbI B PEIICHHE PacCMaTpUBAEMO MPOOIEMBI.

4 ™\

o OOKYMEHT NOANMUCAH
SNEKTPOHHOM NOANUCHIO
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TEMATHYECKOE IIJNTAHUPOBAHHUE
11 KIIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HanmeHnoBaHue pa3je/ioB U TeM uudposbie
Ne ni/mn P Konrpoubnbie IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpen 1. JIEKTPOIUHAMUKA
11 MarunuTtHoe nojie. JIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHYKIHS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHbBI
71 MexaHn4YecKHue U AIEKTPOMAarHUTHBIE 9 1 bubnunoreka [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
’9 MexaHU4YecKHe U DJIEKTPOMArHUTHbBIE 5 | bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onmika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH
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31 OCHOBBI crIEIIUaTBHON TEOPUHU 4 | bubnuoteka [JOK
' OTHOCHUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
1{1\_}1 U 11V PCLQA\./JI)’ 4
M%uﬁﬁ&ﬂﬁﬂﬁéﬁwmm
6 bu6mmoreka [IOK

https://m.edsoo.ru/7f41c97c¢
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4.2 Ctpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

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

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

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU
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o AOKYMEHT NOAMNUCAH
3NEKTPOHHOW NOAMNMMUCHIO
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LOencteutened c 05.02.2026 no 01.05.2027
Bnapgeney KyHuy Mana KOpbeeHa

] 4

5.1 DNEeMEeHThI aCTPOHOMUU U acTpOPU3UKU 7 ngg;;f;;gg}ifmcgk
Hroro no pasneny 7
Paznea 6. OBOBLIAIOIIEE TIOBTOPEHHUE

6.1 Ob6o06maroiee MOBTOPEHNE 4 ngg;;f;;gg};mlcgk
Wroro no pazneny 4
PesepBHoe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68
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HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
MUHTEPHET

1. Poccuiickuii o0meo6pazoBarenbhbiii moptan URL: http://experiment.edu.ru
2. Enunas xomnekuus 1udpoBeix oOpazoBaTenbHbIX pecypcoB URL:
http://school-collection.edu.ru

3. College.ru: ®uszuka URL: http://college.ru/fizika/

4. Iloprtan ecrectBeHHbix Hayk: ®uzuka URL: http://www.e-science.ru/physics
5. KITACCHAS ®U3UKA URL: http://class-fizika.narod.ru/index.htm

6. DU3NKA B AHUMAIMAX URL: http://physics.nad.ru/physics.htm.
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