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MOACHUTEJIBHAS 3AITINCKA

[Iporpamma 1o ¢usnke 06a30BOr0 YpOBHS Ha ypPOBHE CPEAHETO OOIIETOo
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUN M TPeOOBaHHM K pe3ynbTaTam
OCBOEHHUSI OCHOBHOM 00pa30BaTelbHOM MporpaMmsbl, npeactaBieHHbx B OI'OC
COQO, a Takxke ¢ yd€roMm QenepaibHOil pabouell mporpamMmbl BOCIIMTAHUS U
KOHILIENIMU TpenoAaBaHusi ydyeOHoro npenMera «®Pusnka» B 00pa3oBaTEIbHBIX
Opra"u3anusax Poccniickoit denepanuu, peAN3YIOIIUX OCHOBHbIC
oOpa3oBaTesibHbIE TPOTPAMMBI.

Conmepxanue mnporpaMMbl 10 (U3MKE HaMpaBieHO Ha (QOpMUPOBAHHE
€CTECTBEHHO-HAyyHOW KapTUHbI Mupa oOyuarommxcs 10-11 kiaccoB mnpu
oOyyeHnn ux (QU3MKe Ha 0a30BOM YPOBHE HA OCHOBE CUCTEMHO-AESITEIBHOCTHOIO
nonaxona. [Iporpamma mo ¢usuke coorBeTcTByeT TpeboBanmsim PI'OC COO k
IUTAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METalpeIMETHBIM pe3yJbTaram
oOy4YeHHs, a TaKXKe YYUTHIBAET HEOOXOAMMOCTH peaU3alMh MEXKIPEIMETHBIX
CB3€M (PU3MKM C €CTECTBEHHO-HAyYHBIMH Y4YE€OHBIMM MpeameTamMu. B Hel
OINPEAENAIOTCS OCHOBHBIE LIENIM M3y4YeHUs (PU3UMKUA HAa YPOBHE CPEIHEro OOILIEro
oOpa3oBaHus, MIAHUPYEMbIE PE3YJIbTaThl OCBOEHUS Kypca (DU3UKH: JTUYHOCTHBIE,
MeTarnpeIMeTHbIC, TpeAMETHbIE (Ha 6a30BOM yPOBHE).

[Iporpamma no usuke BKIIOYALT:

o IJIaHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (pU3MKH Ha 0a30BOM YpPOBHE, B
TOM YHCJIE€ NPEAMETHBIE PE3YJIbTaThl IO rofaM o0yUYeHUs;
o cozepkanue yueOHoro npeaMera «@u3nka» no rogaM o0ydeHus.

®du3rka Kak Hayka O HamOojee OOUMX 3aKOHAX NPHUPOAbI, BBICTyHas B
KauecTBe yueOHOro mpeaMeTa B IIKOJIEe, BHOCUT CYIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHui 00 okpyxaroriem mMupe. LIkonpHbINH Kypc GU3HKH — CHCTEMOOOPa3yIOIINiA
JUTSl €CTECTBEHHO-HAYYHBIX YU4E€OHBIX MPEAMETOB, MOCKOJIBbKY (PU3NYecKre 3aKOHBI
JexaT B OCHOBE TIPOIIECCOB U SIBJICHUM, H3y4aeMbIX XUMHEH, OHUOJIOTHUEH,
¢dbuznyeckoit reorpadueit u actpoHomueil. Hcmonp3oBaHME U AKTHBHOE
npuMeHeHue (U3MYECKUX 3HAHUM  ONpeAeNseT XapakTep ¢ pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe HHEPreTHKH, TPaHCIOPTa, OCBOCHUS
KOCMOCA, TMOJY4YeHHUS HOBBIX MaTepHaliOB C 3a/laHHBIMU CBOMCTBAMHU U JAPYTHUX.
N3yuyenne (uU3MKKM BHOCUT OCHOBHOW BKJIaJ B (POPMUPOBAHHE €CTECTBEHHO-
HAyYHOW KapTHHBI MUpa oOydJarommxcs, B (OPMHUPOBAHHE YMEHUU TMPUMEHSTH
HAYYHBIA METO]I TO3HAHUS NP BHITIOJHEHUH UM yU4E€OHBIX UCCIICTIOBAHU.

B ocHOBy kypca ¢Gu3uku s YpOBHS CpEIHEro 001ero o0pa3oBaHUS
MOJIOKEH PAN HUAEH, KOTOpbIE MOXKHO paccMarpuBaTh KakK MPUHIUIBI €ro
MOCTPOCHHSI.



Hoes yenocmuocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKH
3aBEpPIIEHHBIM, OH COJIEPKUT MaTepHasl U3 BCEX Pa3leioB (PU3UKH, BKIIOYACT KaK
BOMPOCHI KJIIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B COOTBETCTBUM C HEW MaTrepuan Kypca (Qu3nku
o0benUHEH BOKpYr (u3myeckux Teopuidl. Beaymmum B Kypce sBIsercs
dbopMHupOBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEIIECCTBE H
ToJIe.

Hoes eymanumapusayuu. EE peanmuzarus mpeamnoyiaraeT HCIOJb30BaHUE
I'YMaHUTApHOTO TMOTEHIMala (PU3NYECKOW HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
bu3uku ¢ pa3BuTMeM OOIECTBa, a TaKXEe C MHUPOBO33PEHUECKUMHU,
HPaABCTBEHHBIMU M DKOJIOTUYECKUMH MPoOIeMamMu.

Hoes  npuxnaouoii  Hanpasenennocmu. Kypc (usukm  mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHX U TEXHOJOTHYECKHX MPHUIOKEHUN
W3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocusayuu peamuszyeTcsi TOCPEICTBOM BBEIEHHUS JJIEMEHTOB
CONEpP)KAHMSI, TMOCBAIIEHHBIX SKOJOTMYECKUM Tpo0JieMaM COBPEMEHHOCTH,
KOTOPBIE CBSI3aHBI C Pa3BUTUEM TEXHUKUM W TEXHOJOTHUM, a Takke OOCYXICHUS
po0JieM paroHaIBLHOTO MPUPOAOIIOIH30BAHUS U IKOJIOTHYECKOM 0€3011aCHOCTH.

CTep>XKHEBBIMH DJIEMEHTAMH Kypca (U3UKM Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHusl SABIAIOTCA (u3nueckue Teopuu ((hopMHpOBaHUE MPEACTABICHUN O
CTPYKTYpe MOCTpoeHUsi GU3NYECKON TeopuH, poiau (GyHIaMEHTAIbHBIX 3aKOHOB U
INPUHLWIOB B  COBPEMEHHBIX MPEIACTAaBICHHUSAX O NPUPOAE, TIpaHHIAX
MPUMEHUMOCTH TEOpPUH, JUIsl OINMUCAHMS E€CTECTBEHHO-HAYYHBIX SIBICHUH U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIA MOAXO0A B Kypce (PU3MKU peanu3yercs Mpexie
BCErO 3a CUET OpraHU3alUH HKCIEPUMEHTANIBHOM AEATENBHOCTH OOYYarOIIMXCS.
Jlnst  G6a3zoBoro ypoBHSI Kypca (U3UKM — OTO UCIOJIB30BAHHE CHCTEMBI
(GpOHTAIBHBIX KPAaTKOBPEMEHHBIX DJKCIEPUMEHTOB U JIA0OpAaTOPHBIX PadoT,
KOTOpBIE B Mporpamme 1o (u3uke oObEAMHEHBI B OOIIMI CIHUCOK YUYEHHUECKHUX
paKkTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IepedHe J1abopaToOpHBIX padoT,
MPOBOJIUMBIX  JIJISI KOHTPOJISI M OLEHKH, OCYIIECTBISETCS Y4YaCTHUKaAMU
o0pa30BaTeIbHOTO TpoIlecCa UCXOMAs U3 OCOOEHHOCTEH IUTAaHUPOBAHUSA W
ocHamlieHus kKabOuHera ¢u3ukn. Ilpm d3ToM obOecreunmBaeTcs  OBIAJICHHUC
OOy4JaroIIMMHUCS YMEHUSIMU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (PU3NUECKUX BEJIMYMH W TOCTAaHOBKY OIIBITOB 110 MPOBEPKE
MPEMJIOKEHHBIX TUIIOTES.

bonblioe BHUMaHUE yJIENA€TCS PEUICHUIO PACUETHBIX M KAU€CTBEHHBIX 3a/1a4.
[Ipu 3TOM 117151 pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIFOTCA 33/1a4M C SIBHO 3aJJaHHOMU
bu3nYecKol MOJIEIbI0, TIO3BOJSIONIME TPUMEHSATh U3YYEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pa3HbIX pas3nenoB. [lJig KadyeCTBEHHBIX 33734 MPUOPUTETOM SIBISIFOTCS 3aJaHHs Ha
OOBsICHEHHE TPOTEKaHUA (U3UYCCKUX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyrouue BbIOOpa (PU3MYECKONM MOJENH Uil CUTYyallud MpPaKTUKO-
OpPUEHTHUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpedoBanusimu PI'OC COO K MarepHalbHO-
TEXHUYECKOMY O00€CIeYeHn0 ydeOHOro mpoiecca 0a30BbId YpPOBEHb Kypca
(GbU3UKK Ha YPOBHE CpPEeIHEro 00IIero oOpa3oBaHusl TOJDKEH M3ydaThbCs B YCIOBHSIX
MPEIMETHOTO KaOMHeTa (PU3MKK WIM B YCIOBUSAX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAyYHOrO IHKiIa. B kabuuere (Qu3uMku IJOHKHO OBITH
HeoOxomuMoe aboparopHoe 0OOpyIOBaHWE IS BBITIOJHEHUS YKAa3aHHBIX B
nporpaMMme o (pu3uKe YYEHHYECKUX MPaKTHUYEeCKUX paboT U JEeMOHCTPAIMOHHOE
o0opy/noBaHHE.

JleMoHcTpalimoHHOe  o0opynoBaHuEe (OPMUPYETCSI B COOTBETCTBUU C
OPUHIAIIOM MHHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHEUMBAET IOCTAHOBKY
NEPEUYNCICHHBIX B TporpaMme 1Mo (U3HKEe KIIOYEBBIX JAEMOHCTpAMNA 7St
UCCIIEJIOBAHNSA  HM3y4YaeMbIX SBICHHM W  MPOLECCOB, OMIHUPUYECKUX U
(byH1TaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGoparopHoe 00OpyAOBaHHE IJIsi YYEHMUYECKHX MPAKTUYECKUX paldoT
dbopmupyeTcst B BHIE€ TEMAaTUYECKUX KOMIUIEKTOB M OOECIEUMBAETCsS B pacuére
OJHOTO KOMILJIEKTa Ha JBYX oOydarommxcs. TeMaTHuecKue KOMIUICKTHI
71a00paTopHOro O00OpYAOBaHUS JOJKHBI OBITh TOCTPOEHBI Ha KOMILIEKCHOM
WCIIOJIb30BAHUM AHAJIOTOBBIX M IU(MPOBBIX MPUOOPOB, a TaAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE ITU(MPOBBIX JaOOpaTOpHii.

OCHOBHBIMM LENIAMH U3y4YeHUsT (PU3UKH B 00IIEM 00pa30BaHUM SIBIISIFOTCS:

o dopmMupoBaHue uWHTEpeca H CTpeMJICHHS OOy4alouuxcsi K HaydHOMY
U3yUYEHUIO TPUPOABI, PAa3BUTHE WX HWHTEIJICKTYaldbHBIX W  TBOPUYECKHUX
CIIOCOOHOCTEH;

o pPa3BUTHE TPEJCTABICHUN O HAYyYHOM METOJIe MO3HAaHUS W (POPMHUPOBAHHE
HCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

o (dopmMupoBaHUE HAyYHOTO MHPOBO33PEHUS KaK pe3ysbraTa M3yueHHUs: OCHOB
CTpOEHUS MaTepuu U (yHIAMEHTAIbHBIX 3aKOHOB (PH3UKU;

o dopmMupoBaHue yMEHHMI OOBSICHATH SBICHHS C  HCHOJIH30BaHUEM
bu3nYeCKUX 3HAHUIN U HAYIHBIX TOKA3aTEeIbCTB;

o dbopMupoBaHUE TPEACTABICHUNA O PO (PU3UKU JUIsI PA3BUTUS JAPYTUX
€CTECTBCHHBIX HAyK, TEXHUKU U TEXHOJIOTHIA.

JlocTikeHne 3TuX Leneil o0ecrneynBaeTcsl pelieHueM CIeAyoUX 3a1ad B
npoIriecce u3yueHus Kypca (U3MKu Ha YpOBHE CPEIHETo O0IIero o0pa3oBaHus:



o NpUOOpETEHNE CUCTEMBI 3HAHUN 00 OOIIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHaXx, TEOPHSIX, BKJIFOYAs MEXAaHUKY, MOJIEKYJISIPHYO du3uKy,
AMEKTPOANHAMHUKY, KBAHTOBYIO (PU3UKY H SJIEMEHTHI aCTPOPHU3UKY;

o dopMupoBaHHE YMEHHUU TNPUMEHATH TEOPETHUYECKHUE 3HAHUSA IS
OObsICHEHUS (DU3MUECKHUX SIBJICHHM B MPHUPOJAE M ISl MPUHATHS MPAKTUYCCKUX
pELIEHUN B IOBCEIHEBHOW KU3HU;

o OCBOEHHE CHOCOOOB pelIeHUs] pa3IU4HbIX 3aJad C SBHO 3aJaHHOU
bu3nuecko MONENbIo, 3a/1ay, IMOAPa3yMEBAIOIIUX CAMOCTOSTEILHOE CO3aHHEe
buznyeckoil MoIeNH, aICKBaTHON YCIOBUSIM 3a/1a4H;

o MOHUMaHuEe (PU3UYECKUX OCHOB M TNPHUHIMIIOB JEUCTBUS TEXHUYECKUX
YCTPOKCTB U TEXHOJIOTMYECKHX MTPOLIECCOB, UX BIUSHUS HA OKPYKAIOLIYIO CPENY;

J OBJIAJICHUE METOJaMH CAMOCTOSATEIBHOIO IIJIAHUPOBAHHUS W TPOBEICHUS
(GuU3NYECKUX HKCIEPUMEHTOB, aHajau3a M HMHTEepOpeTauud HHGOpMaIuH,
OIPEIEIICHHS] I0CTOBEPHOCTH ITOJIy4YEHHOTO PE3yJIbTara;

o CO3/IaHHME YCJIOBUHM JUIsl Pa3BUTUS YMEHUM MPOEKTHO-HCCIIEN0BATENbCKOM,
TBOPYECKOM ESATEIBHOCTH.

Ha wu3ydenne ¢usuku (0a30BbIil ypOBEHb) Ha YpPOBHE CpPEIHEro OOUIEro
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Heleno), B
11 xnacce — 68 yacoB (2 yaca B HEZIEIIO).

[Ipennaraemplii B mporpaMMme 1o (uU3MKE MepedyeHb JabOpaTOpHBIX U
MPaKTUYECKUX pAOOT SBISIETCS PEKOMEHJOBAHHBIM, YYUTEIb JIEJAET BBIOOP
IpOBEJeHUA J1A0OPATOPHBIX PAOOT W OMNBITOB C YYETOM HHIMBHIYaJIbHBIX
0COOEHHOCTEH 0OyJaromuxcs.



COAEPXKXAHUE OBYYEHUA

11 KUIACC

Paznen 4. DaekTpoanHaMuKa

Tema 3. Macnummnoe none. In1eKmMpPOMAZHUMHAA UHOYKUUS

[TocTostHHBIE ~ MarHUTHL.  B3anMomenucTBUE  MOCTOSIHHBIX ~ MAarHHUTOB.
MarnutHoe mnone. Bekrop marHuTtHOM wuHAYKUMH. [IpuHIMnD cyneprno3unuu
MarHUTHBIX MoJjied. JIMHMU MarHuTHOM WHAYKUMU. KapThHa JMHUNA MarHUTHOMW
WHIYKIWH TOJIS MOCTOSSHHBIX MAarHUTOB.

MarautHO€ mNoOJIe NOPOBOJHMKA C TOKOM. KapThHa JWHHM WHIYKUIWHA
MAarHUTHOTO TIOJSl JUIMHHOTO MPSMOT0 MNPOBOJHMKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHHKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BiaumoneiicTBue mpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOJlyJb U HallpaBJICHHUE.

Cuna Jlopenua, €€ MOy b U HanpaBJieHUE. J|BH>KEHUE 3apsHKEHHOW YaCTHULIBI
B OJIHOPOAHOM MarHUTHOM mose. Pabora cuiiel Jlopenua.

SIBiieHue DNEKTPOMAarHUTHOM MHAYKOUU. [lOTOK BeEkTOpa MarHUTHON
WHIYKIUU. OJEKTPOABIKYIIAs Cuila HWHAYKIUMUA. 3aKOH 3JEKTPOMarHUTHOM
nHayKnuu Papanes.

BuxpeBoe nsnexkrpudeckoe Tmosie. ONEKTPOJABHXKYINAs CUJIa WHIYKIUHA B
MPOBOAHUKE, IBMKYIIEMCS MMOCTYNATENbHO B OAHOPOJHOM MAarHMTHOM IIOJIE.

IIpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHME CAMOWMHIYKIMHU. OJIEKTPOABMXKYIIAsS  CHUJIA
CaMOUHIYKIIUH.

DHEprusi MarHUTHOTO TOJIS KaTYIIKX C TOKOM.

DNEeKTpOMarHuTHOE TOJIE.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: IOCTOSHHBIC
MAarHuThbl, 3JICKTPOMArHUTHI, JJIEKTPOABUIATENIb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTUI, UHIYKIMOHHAS TIEYb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE >JIEKTPOHHOTO MTy4YKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKUUW MAarHATHOTO TOJISI.

BzaumonencTBre n1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[eiictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.

SIBiieHME PIEKTPOMATHUTHON UHAYKIIHH.

ITpaBuno Jlenua.



3aBUCUMOCTD AJIEKTPOABMXKYLIEH CHIIBI MHAYKIIMHM OT CKOPOCTH W3MEHEHHS
MAarHMWTHOI'O ITOTOKA.

SIBneHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

M3yyeHre MarHuTHOTO MOJIS KATYIIKUA C TOKOM.

HccenenoBanne IeUCTBUS MOCTOSSHHOIO MAarHATA HA PAMKY C TOKOM.

HccenenoBanue sBIeHUS AEKTPOMArHUTHON MHIAYKIIAH.

Paznea 5. Kosie0anus 1 BOJTHBI

Tema 1. Mexanuueckue u 371eKmpoMazZHUMHble KONeOaHU

Konebarenbnas  cuctema.  CBOOOIHBIE  MEXaHMYECKHE  KOJEOAHMUS.
["apmonnueckue konebanusi. I[lepuon, wacrtora, amrmumTyna u Qasa KoseOaHUU.
[IpykuHHBIM MassTHUK. MareMaTuyeCKU MasTHUK. YPAaBHEHUE TIapMOHUYECKHUX
xoniebanuil. [IpeBpaienre sHeprun Npu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbubiit koHTYyp. CBOOOAHBIE AIIEKTPOMATHUTHBIE KOJieOaHUSI B
UJCAIbHOM KOJeOATeIbHOM KOHTYpe. AHAJIOTUS MEXKIYy MEXaHMYECKUMH U
AIIEKTPOMArHUTHBIMU  KosieOanusimu. @opmyna Tomcona. 3akoH COXpaHEHUS
HHEPTUU B UJICATLHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencrapneHne o 3aryxarouux KoseOaHusx. BeIHYXIeHHbIE MEXaHUUECKUE
kosieOanusi. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHuUs.

[lepemennpiii TOK. CHHYCOMJAIBbHBIM TNEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ M JIEHCTBYIONIEE 3HAYEHUE CUJIbI TOKA U
HaIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, nepenada U NOTpeOICHUE DIECKTPUUECKOM
HSHEPIruu. DKOJOTMYECKHE PUCKHU TMPH MPOU3BOJACTBE 3JIeKTposHepruu. Kymbrypa
WCIIOJIb30BAHUS AIIEKTPOIHEPTUH B IOBCEHEBHOM KU3HU.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHHE: DIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JIMHUU JIEKTPOIepeiay.

Jlemoncmpayuu

HccnenoBanve mnapaMeTpoB KoJIeOaTeNbHOM CHCTEMbl (IIPYXUHHBIN WM
MaTeMaTHYeCKUN MasiTHUK).

HaGmronenue 3atyxaromux KojaeOanuid.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOaHUH.

HaGntonenue pezonanca.

CBOOOHBIC 2JIEKTPOMArHUTHBIE KOJICOAHNS.

OcuuinorpaMmsl (3aBUCUMOCTH CHJIBI TOKA M HAMPSHKEHUST OT BPEMEHM) st
AIIEKTPOMArHUTHBIX KOJICOaHUM.

Pe3onanc mnpu TOCIEAOBATEIBHOM COEAMHEHUU PE3UCTOpa, KaTYIIKU
WHYKTUBHOCTH W KOHJEHCATOPA.

Mojenb TUHUU IEKTPONEpPEAAYH.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH NEpUOJa MajbIX KOJIEOAHUN rpy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Tpy3a.

HccnenoBaHne INEPEMEHHOIO TOKA B LENM W3 IOCIENOBATEIIBHO
COCIMHEHHBIX KOHJEHCATOPa, KaTyIlIK! U PE3UCTOpA.

Tema 2. Mexanuueckue u 371eKmMpPOMAZHUNHbIE GOJIHbL

MexaHnueckue BOJHBI, ycloBus pacnpoctpaHeHus. llepuoa. CkopocTsb
pacupoCTpaHeHHsT W JUIMHA BOJHBL. llomepedyHsle M NPONOJIBHBIE  BOJHBI.
WnTepdepenius u qudpakus MEXaHUYECKUX BOJIH.

3Byk. CkopocTs 3ByKa. [ pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBL. YCIIOBHS HM3JIy4Y€HHUS DJIEKTPOMArHUTHBIX BOJIH.
B3aumHuasa opuenTtanus BektopoB E, B, V B anekrpomarauTHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)K€HUE, MpeJIOMJICHUE, MoJisipu3anus, nudpakuus,
uHTepdepeHnus. CKOpocTh IEKTPOMArHUTHBIX BOJIH.

[[Ixana 3IEKTPOMAarHUTHBIX BOJIH. [IprMeEHEHUE DIIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMNBI paguOCBs3U U TeNEeBUACHUSA. Patnonokanus.

DNEKTPOMarHuTHOE 3arps3HEHUE OKPYKAIOLIEH CPEbI.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NPHUMEHEHHUE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YIbTPA3ByKOBas IHATHOCTHKA B TEXHUKE M MEIULMHE, pajap,
paguonpUEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieub.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MOMEPEYHBIX U MPOAOIbHBIX BOJIH.

Koneo6:mromeecs Teao kak UCTOYHUK 3BYKa.

Habmonenue orpaxeHus: M NpeJoMIICHUS MEXaHUYECKHUX BOJIH.

Hab6monenue nateppepeHunn u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmtonenue cBsi3u TPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIUTYIOH WU
YacTOTOM KoseOaHUH.

HccnmenoBanne  CBOMCTB ~ DJIEKTPOMArHUTHBIX — BOJIH: OTpaKEHHE,
MpeJIOMIICHHE, OJsIpU3aus, IMPpakuus, THTEpPEpeHIIHs.

Tema 3. Onmuka

['eomerpruueckas onruka. [IpsAmMoIMHENHOE pacHpoOCTpaHEHHE CBETA B
OIHOPOJIHOM cpene. JIyu cBera. ToueuHbI HICTOUHUK CBETA.

OTtpaxkeHue cBeTa. 3akoHbI OoTpakeHHs cBera. [locTpoeHue n3oOpaxkeHUi B
IIJIOCKOM 3€pKaie.

[Tpenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MMOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpaxeHue. lIpenenbHblii yros MNOJHOTO
BHYTPEHHETO OTPAKEHUS.



Hucnepcus ceeta. CloxHbIi cocTaB 6emoro cBeta. LBet.

Cobuparoniie u  paccewBatoniye JuH3bl. ToHkas JsuH3a. DokycHoe
pacCTOSHHE M ONTHYECKash CHjla TOHKOW JinH3bL. IlocTpoeHue uzoOpaxkeHHil B
coOMparoluX M paccenBaronmx JuH3ax. PopMyna TOHKON JHMH3bI. YBEJIWYEHUE,
JIaBaEMO€ JIMH30M.

[Ipenenbl MPUMEHUMOCTH TEOMETPUYECKON ONTHKHU.

BonHoBast ontmka. HWuTepdepenmus cera. KorepeHTHbIE HMCTOYHHKHU.
VYcnoBust HaOMOACHUS MAaKCUMyMOB U MHHUMYMOB B HHTep(hepeHIIMOHHON
KapTUHE OT ABYX CUH(A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaxnus cBera. JudpakiuoHHas peméTka. YcCiIoBue HaOIIOIECHUS
[JIABHBIX ~ MAakCUMyMOB IIPM  NAJCHUM  MOHOXPOMATHYECKOTO CBE€Ta HA
TUGPAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: OYKH, JIYIa,
dboToanmapar, NPOEKIIMOHHBLIN amnmapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs
onTHKa, TudpaKMOHHAS PEHIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHHOE pAaCHIpPOCTPAHEHUE, OTPAKEHUE U IMPEIIOMJICHHE CBETa.
OnTuyeckue npudOpHI.

[lonHOe BHyTpeHHEE OTpakeHUe. Mozens CBeToBOAA.

HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.

Mopnenu MUKPOCKOIIa, TEJIECKOA.

Hab6mronenue narepdepeHyu cBera.

Habmronenue nudpaxiuu ceera.

HaOnronenue aucnepcuu cBeTa.

[Tonydyenue cekrpa ¢ TOMOUIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MoMoIIbi0 TUPPAKITUOHHON PEIIETKH.

Habmronenue nonsipuzaiuu cBeTa.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomsi

N3mepenue nmokasaresns NpesioMIIEHUs CTEKIIA.

HccnenoBanue CBOMCTB M300paKEHUM B JIMH3AX.

HabGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI ClIeMAJIBLHON TEOPUU OTHOCUTEIbHOCTH
I'paHnipl OPUMEHMMOCTM  KJIACCHMYECKOM  MexaHuku.  IlocTynarsl
CIIELIMAJIbHOW TEOPUU OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJYJISI CKOPOCTH CBETA
B BaKyyMe€, IPUHIIUIT OTHOCUTEIBbHOCTU DIHIITEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTU. 3aMEJIJICHUE BPEMEHU U COKPAILICHUE
JUTUHBI.
DHeprus U UMIYJIbC PEISATUBUCTCKON YaCTUIIBI.



CBsI3b Macchl C 3HEPTHEN U UMITYJICOM PEISTUBUCTCKOM YACTHULIBI. DHEPIHUs
ITOKOS.

Paznen 7. KBanToBasi puzuka
Tema 1. Dnemenmul KBAHMOBOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u 3Heprun GOTOHA C €r0 YACTOTON. DHEPTUs
U UMITYJIbC (GOTOHA.
OtkpeiTre U uccienoBanue Gorodpdexra. Onpitel A. I. CToneToBa. 3aKOHBI

dororddexra. YpaBuenue OuHiuTerHa s pororddexra. «KpacHas rpaHuna
dotorddexra.

Hasnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHUYECKOE JICMCTBUE CBETA.

TexHuyeckre yCTpOMCTBa M MPAKTUYECKOE TMPUMEHEHHE: (DOTOIIEMEHT,
dboTogaTumK, coiHeUHas 0arapes, CBETOAUO/I.

Jlemoncmpayuu

®oTo3PPeKT Ha yCTAaHOBKE C IIUHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHelIHEro hoTodddexra.

Cseroauon.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. Omwitel Pesepdopma mo paccesHuro o -4acTHIL.
[Inanerapnas mogens aroma. Iloctymatel bopa. WM3nydeHne u momionieHue
GbOTOHOB TpU TIEpexofe aromMa C OAHOTO YPOBHSA HDHEPruu Ha Jpyrou. Bumsi
criekTpoB. CIIeKTp YpOBHEU SHEPrUr aToMa BOJOpoa.

BonHoBbIe cBoiicTBa yactul. Bomuel ne bpoitnsa. KopryckynsipHO-BOJIHOBOM
Jlyaaus3M.

CIHIOHTaHHOE U BBIHYXJECHHOE U3JIy4EHUE.

TexHn4eCcKkne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBI KOMITBIOTED.

Jlemoncmpayuu

Monens oneiTa Pezepdopra.

Onpenenenue JJIMHBI BOJIHBI JIa3epa.

Habmronenue nuHeiyaThix CIEKTPOB U3TYUYEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

Habmronenue muHeiuaToro CrekTpa.

Tema 3. Amommnoe aopo

DKCHEpPUMEHTBI, JO0KA3bIBAIOIIUE CIOXKHOCTh CTpOoeHHs sApa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopna 1mo  ompeneneHuro  cocTaBa



panuoakTuBHOro wu3nydeHus. CBoiictBa anbda-, Oera-, raMMa-u3IydeHHs.
BiusiHME pagOaKTUBHOCTH HA )KMBBIE OPraHU3MBbI.

OTkpeiTHE TpOTOHA W HelTpoHa. Hykinonnas momens saapa [eitzenOepra—
NBanenko. 3apsn sapa. MaccoBoe uucio siapa. M30Tonsl.

Anba-pacnag. ONEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnan. [amma-
U3JTydeHHE. 3aKOH PaJMOAaKTUBHOIO pacnaja.

OHeprus CBA3M HYKJIOHOB B siipe. SaepHbie cuibl. JleexT macch spa.

SnepHsbie peakuuu. [leneHne u CUHTES sep.

SAnepuwiii peaktop. TepMosimepHbiii cuHTe3. [IpoOiemMbl W TEPCHIEKTUBHI
AJIEPHON SHEPTETUKU. DKOJOTHUECKHUE ACTIEKTHI SIICPHON IHEPTETUKHU.

OnemeHTapHble YaCTUIbL. OTKPBITUE O3UTPOHA.

MeToabl HaOIIOAEHUS U PETUCTPALIMU AIEMEHTAPHBIX YAaCTHUL.

dynagameHTanpHble B3auMoaecTBus. EAMHCTBO (pn3nyeckoil KapTUHBI MUpA.

TexHu4yeckne yCTpOMCTBA U NMPAKTHYECKOE NMPUMEHEHHE: JO3UMETP, Kamepa
Buiibcona, siiepHbIi peakTop, aroMHast bomoa.

Jlemoncmpayuu

CYETUMK MOHU3UPYIOIINUX YACTHII.

Yyenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanue TpekoB yacTull (10 rOTOBLIM GoTorpadusim).

Pa3znesn 8. JiieMeHTBI aCTPOHOMEM U ACTPOPU3UKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukinagHoe U MUPOBO33PEHUYECKOE 3HAUCHUE
ACTPOHOMMH.

Bupa 3Bé3nHoro Heba. Co3Be3nusi, spKue 3BE3MbI, IJIAHETHI, UX BUJIUMOE
JIBUDKCHUE.

ComnHeuHas cucTema.

Conuue. ConHewyHas akTUBHOCTh. McrTounuk sHeprur ConHIA W 3BE3.
3BE31bI, UX OCHOBHBIE XAPAKTEPUCTUKH. [[narpamMma «CHEKTpaJbHBIM KJIacc —
CBETUMOCTbY». 3BE3[bl MIABHOW MOCIEI0BATEIBHOCTA. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» [JIs1 3BE3] IJIABHOM IIOCIIEIOBATEIILHOCTH. BHYTpeHHEEe CTpoeHue
3BE311. COBpEeMEHHBIE MPECTABICHHUS O MPOUCXOXKIECHUH U 3Boitonuu ConHua u
3BE3/1. DTaIbl )KU3HU 3BE3.

Muneunsiii [lyte — Hama Iamaktuka. [lonoxkenue un nBwkenue CoyiHIIA B
INanmaktrke. Tunsl ranaktuk. PaguoramakTuku M KBasapbl. UEpHBIE IBIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenune Beenennoit. 3akon Xa00ma. Pazberanue ramakTuk.
Teopus bosbiioro B3psiBa. PenmnkToBOE U3ydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpoo6aeMbl aCTPOHOMUH.

Yyenuuecxue nabnrooenus



HaOntonenus: HEBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BAHHEM KOMIIBIOTEPHBIX
MPWIOKSHUIA JJIsT OTIPENENICHUs TIOJI0XKEHUSI HEOECHBIX OOBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usi CeBEpHOTO MOyIIapus U IPKUE 3BE3bI.

Hao6ntonenus B teneckon JIyHsl, mnanet, Mueuynoro I1ytu.

O6o0mar01Iee MOBTOPEHUE

Poms Qu3ukm w acTpOHOMHHM B DKOHOMHYECKOM, TEXHOJIOTHYCCKOH,
COIMATBHON M ATHYECKOU chepax MesTeTLHOCTH YEIOBEKa, POIh U MECTO (DU3UKH
U aCTPOHOMHHU B COBPEMEHHOM HAyYHOUN KapTHHE MHpPA, poJib (U3HUUECKON TEOPHUH
B (OpPMHpPOBAHUU TIPEACTABICHUNH O (U3UUYECKOM KApTUHE MHUpPA, MECTO
bu3nUecKol KapTUHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTABIEHUN O IPUPOE.

MexnpeameTHble CBA3U

Nzyuenune kypca ¢usuku 0a30Boro ypoBHs B 11 kiacce OCyIIECTBISIETCS C
YYETOM COIEPKATEIbHBIX MEXIIPEIAMETHBIX CBS3€d C KypcaMHh MAaT€MaTHKH,
OHOJIOTUHU, XUMHH, TEOTpapuu U TEXHOJIOTHH.

Medicnpeomemusie nouamusi, CBA3aHHbIE C U3yYEHHUEM METOJOB HAyYHOTO
MO3HAHUS: SIBJIICHHE, HAayuHbId (akT, rumore3a, ¢u3uyeckass BEIUUYMHA, 3aKOH,
Teopusi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJICIIMPOBAHUE, MOJIENb, U3MEPEHHE.

Mamemamuka: pelIeHUE CUCTEMbl YPAaBHEHHM, TPUTOHOMETPUYECKHUE
(GYHKIMHU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXJECTBO, BEKTOPBl U WX MPOEKIMH HAa OCU KOOPJHMHAT, CJIOKECHHE BEKTOPOB,
MPOU3BOJIHBIE D3JIEMEHTAPHBIX (YHKIUH, NpPU3HAKKA TOJ00US TPEYroJbHUKOB,
OTIpEICIICHNE TIOMIAN TUIOCKUX (GUTYp U 00bEMa Tell.

buonocusa: snextpuueckue SBICHUS B JKUBOW MPUPOJAE, KoyeOaTeabHbIC
JIBUKEHUSI B )KUBOW MPUPOJIC, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUE
paaualuy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMUECKAs] CTPYKTYpa TBEPABIX
TeJI, MEXaHW3Mbl O0Opa30BaHMsI KPUCTAJUIMYECKOW PEIETKH, CHEKTPaIbHBIN
aHams.

leocpagus: MarHUTHBIE TIOJNIOCA 3€MJIM, 3aJ€XH MAarHUTHBIX DY,
dhoToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSCCHUIA.

Texnonoeus: JHMHWUWA BJIEKTPOINEpENay, TE€HEpPaTop IEPEMEHHOIO0 TOKa,
EKTPOABUIATENIb, WHAYKIIMOHHAS TI€4b, pajap, PAAUONPUEMHHK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meyb, MPOEKIIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEYHasI Oarapes.



IINIAHUPYEMBIE PE3VIJIIBTATBI OCBOEHHSA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenune ydeOHOro mpenMera «®Dusmka» Ha ypPOBHE CPEAHETO OOIIETO
oOpazoBaHus (0a30BBI YPOBEHB) JOHKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIONTUX
JMYHOCTHBIX, METAIIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3VYJIBTATbBI

JIn4HOCTHBIE pe3yNbTaThl 0CBOCHUS yueOHOro npeamera «dusuka» TOIKHbI
OTpaxaTb TOTOBHOCTh M CIHOCOOHOCTh OOYyYaroIUXCS PYKOBOICTBOBATHCS
c(hOpMHPOBAHHON BHYTpPEHHEH MO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUCHTAIlM{, TIO3UTUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOIIUX
TPaJULIUOHHBIM IIEHHOCTSAM POCCHUUCKOTO OOIIECTBA, PACUIMPEHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IPOLIECCE PeaIn3allii OCHOBHBIX HaIlpaBIICHUU
BOCIIUTATEJIbHOM JAEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(hOPMUPOBAHHOCTh TPAXKIAHCKONU MO3ULIUKU 00YyYArOUIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIEHAa POCCUUCKOTO OOIIECTRA;

OPUHATUHE  TPATUIMOHHBIX  OOIIEYETIOBEYECKUX T'YMAaHUCTHYECKUX |
JIEMOKPaTUYECKUX LIECHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEpPECAX T'PaxIaHCKOTO
o0111ecTBa, y4aCTBOBAaTh B CAMOYTPABJICHUHU B 00pa30BaTEIbHON OpraHu3aluu;

YMEHHME B3aMMOJICMCTBOBATh C COLMAIIbHBIMU UHCTUTYTaMHU B COOTBETCTBUU C
uX (QYHKIUSMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAHUTAPHOU U BOJOHTEPCKOM AEATEIBHOCTH;

2) NIaTPMOTHYECKOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH POCCHUICKON TpaXJaHCKOU WJIEHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOUIEHHE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHKECHUSIM
POCCUNMCKHUX YUEHBIX B 00JIaCTU (PUBUKU U TEXHUKHU;

3) TyXOBHO-HPaBCTBEHHOT0 BOCITUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUUECKOTO IMOBEICHHUS;

CIIOCOOHOCTH OIIEHHMBATh CHUTYAIlMI0O M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCIE B
JESITEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaja B MOCTPOSCHUE YCTOMYMBOTO OYyAYIIIEro;

4) 3CTETHYECKOT0 BOCIIUTAHUS:

ACTETUYECKOE OTHOLICHUE K MUY, BKJIKOYasl 3CTETUKY HAy4YHOTO TBOPYECTBA,
pUCYIIET0 GU3HUECKON HAYKE;



5) TpynoBOro BoCIMTAHMS:

UHTEpEC K pa3nuyHbIM cdepaMm mpodheccuOHANbHON NEATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (U3UKON M TEXHUKON, YMEHUE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oyay1ieil npodeccuu U pean30BbIBaTh COOCTBEHHBIE dKU3HEHHBIE IIJ1aHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOPa30BaHUIO U CaMOOOpPa30BaHUIO B 001acTH
(U3UKY HA TPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rM4€eCcKOro BOCHUTAHMA:

Cc(OPMUPOBAHHOCTb 3KOJIOTUYECKOW KYIBTYpbl, OCO3HAHHME I100aJIbHOIO
XapakTepa SKOJIOTMYECKUX Mpoodiem;

IUIAHUPOBAHNE U OCYILECTBIICHUE IEHCTBUN B OKPYKAIOIIECH Cpeie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTMYECKOW HAIPABICHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAaHUH 10 (PUBHKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHMA:

c(hOPMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKU;

OCO3HAHME LIEHHOCTH HAy4YHOW JEATEIbHOCTH, TOTOBHOCTH B IIPOLECCE
u3yuyeHuss (QU3MKM  OCYLIECTBISTh  IMPOEKTHYIO U HMCCIIEA0BATEIbCKYIO
NEATEIbHOCTh UHAMBUIYAJIbHO U B IPYIIIIE.

METAIIPEIMETHBIE PE3VYJIBTATBI

Ilo3HaBaTe/ibHbIe YHMBEpPCAJIbHbIE yUeOHbIE JeiicTBUSA
ba3oBble Jjoruueckue AeiicTBUS:
CaMOCTOATENIbHO  (opMynHpoBaTh UM aKTyalIM3UpOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENsATh 1M JEATCIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS;
BBIBIISITh  3AKOHOMEPHOCTH M MPOTUBOPEYHMST B  PacCMATPUBAEMBIX
(bU3MYECKUX SBICHUSX;
pa3pabarbiBaTh IUIAH PEIICHUS TPOOJIEMBbl ¢ y4€TOM aHalM3a WMEIOIINXCS
MaTepHuaJbHbIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTBH KOPPEKTHUBBI B JIEATEILHOCTh, OIIEHUBATh COOTBETCTBUE PE3YIbTaTOB
LEJISIM, OLIEHUBATh PUCKHU MOCIIEACTBUM AESITEIbHOCTH;
KOOPJAMHHUPOBATH U BHITIONHATH PA00Ty B YCIOBUAX PEATbHOTO, BUPTYaTHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUSI;
pa3BUBAaTh KPEaTUBHOE MBIIIJICHUE MTPU PEIICHUN KU3HEHHBIX TPOOIIeM.
Bba3oBble uccienoBare/ibCKue 1eiiCTBUSA:
BJIAJIETh HAYYHOW TEPMHUHOJOTHEH, KIIIOUEBBIMU MOHSATHUAMH M METOJaMHU
(buznyecKoil HayKu;



BJIQ/ICTh HABBIKAMHU y4€OHO-MCCIIEIOBATEILCKON M TIPOCKTHOU JIEATETLHOCTH
B 00yactu (pU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJIOB PEIICHUS 3aaad (PU3UIECKOTO COACP)KAHUS, MPUMECHCHHIO Pa3InIHBIX
METOJOB ITO3HAHMS;

BJIAJ€Th BHUJAMHU JICATEILHOCTH 110 TIOJYYCHHIO HOBOTO 3HAHUS, €ro
WHTEPIPETANHA, TPEOOPA30BAHUI0 W TPUMEHEHUI0O B Pa3IWYHBIX YYCOHBIX
CUTYAIUSX, B TOM YHCJIC TIPU CO3TaHUH YICOHBIX MPOEKTOB B 001aCTH (PU3HKHU;

BBIABIIITh TPUYMHHO-CIICJICTBEHHBIC CBSI3M M aKTyaJU3UPOBaTh 3ajady,
BBIJIBUTaTh THUIIOTE3y €€ pEIICHUs, HaXOAUTh apryMEHThI JJIs JOKa3aTelIbCTBa
CBOHUX YTBEP)KJICHHH, 3a]1aBaTh IMapaMeTpbl U KPUTEPUH PCIICHHUS;

aHAJM3UPOBATh TIOJNIYYCHHBIC B XOJ€ PCIICHUS 3aJaqd  Pe3yJIbTaThl,
KPUTHUYECKH OIEHUBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (OPMYIMPOBATh COOCTBEHHBIC 3aJaud B 0Opa3oBaTelIbHOU
JEATEILHOCTH, B TOM YHCIIC TIPH U3yYeHUN (HU3UKH;

JaBaTh OIICHKY HOBBIM CUTYAIHsIM, OIIEHUBATh IPHOOPETEHHBIN OTIBIT;

YMETh TEPEHOCHUTh 3HaHWS 10 (U3NKE B MPAKTUYECKYyI0 00JacTh
KU3HEACATEILHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIAMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE HJICH, TIPE/JIaraTh OPUTHHAIIBHBIE TIOXO/IBI M PEIICHUS;

CTaBUTH MPOOIEMBI 1 33]1a4H, JOITYCKAIOIIHNE AIbTEPHATUBHBIC PEIICHMSI.

Pabora ¢ ungopmanmeii:

BJIAJICTh HABBIKAMH TMOJyYCHHUS MH(POpMAIMK (HU3UUSCKOTO COACpPIKaHHS U3
HMCTOYHHMKOB PAa3HBIX THIIOB, CaMOCTOSTEIBLHO OCYIICCTBISATH TOWCK, aHaIU3,
CHUCTEMATH3aIlMI0 W HMHTEPIPETAINI0O WHPOPMAIIMA PA3TUYHBIX BHIOB U (Popm
MIPENICTABIICHNS;

OIICHUBATH JJOCTOBEPHOCTh HH(POPMAIIHH;

WCIIOB30BaTh  CpeAcTBA  HMH(POPMAIIMOHHBIX M KOMMYHHUKAITMOHHBIX
TEXHOJIOTUH B PEIICHUM KOTHUTHUBHBIX, KOMMYHHUKATHUBHBIX W OPTaHW3aIMOHHBIX
3aa4 ¢ coOMofeHueM TpeOOBaHMM HAPrOHOMHUKH, TEXHHKUA O€30MacHOCTH,
TUTHCHBI, PECYpPCOCOEPEKEHUSA, TIPABOBBIX W OTUYECKUX HOPM, HOPM
nH(OPMAIIMOHHON 0€30MaCHOCTH;

co37aBaTh TEKCThI (DU3UYCCKOTO COACP)KAHHMSA B PA3IUYHBIX (opMarax ¢
y4€éTOM Ha3zHAUYCHHs WH(POpPMAIUU | 1EJICBON ayqUTOPUH, BEIOUPAs ONTUMAILHYIO
dbopMy TIpeICTaBICHUS U BU3yaTU3aIIHH.

KoMMyHHKATMBHBIE YHUBEPCAJbHbIE YUeOHbIe 1eHCTBUS:
OCYIIECTBIIATH O0IIEHNE HA YPOKax (PU3HKU U BO BHEYPOUHOU ESITEITHHOCTH;
pacro3HaBaTh  NPEANOCHUIKM  KOH(MIMKTHBIX CHUTyallMd W CMST4arh
KOH(JIUKTHI;



pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHUS C HCIOIh30BAaHUEM
SI3BIKOBBIX CPEICTB,;

MOHUMATh M HMCIOJIL30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBHIYaTbHOU
paboTHI;

BBIOMpATh TEMAaTUKy M METOABl COBMECTHBIX JCUCTBUU C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOYKHOCTEH Ka)KJ0TO YICHA KOJUICKTHBA,

NpUHUMATh IETM  COBMECTHOM  JEATEIBHOCTH, OPTaHU30BBIBATH U
KOOPJIUHUPOBATh JIEHCTBUS TO €€ TOCTIDKEHHUIO: COCTAaBJATH IJIaH JICHCTBUH,
pacnpenenartb poiad ¢ y4€TOM MHEHHH YYaCTHHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOH paboTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJA M KAXKJIOTO YYaCTHUKA KOMAHIbI B OOTIIHIA
pE3yAbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

mpenjaratb HOBBIE TMPOEKTHI, OIICHUBATh HWJEU C TO3ULIHUU HOBU3HBI,
OpPUTHHATBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TO3UTHBHOE CTPATETUYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYAITUSX, TIPOSBIIATH TBOPUYECTBO M BOOOpaKEHNE, OBITh HHUITMATUBHEIM.

PerynsiTuBHBIC YHUBepcaJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:

CaMOCTOATENIbHO OCYILIECTBIISATh MO3HABATENIbHYIO JIEATEIbHOCTh B 00JacTH
GU3NMKK U aCTPOHOMHHM, BBISBISATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHEIC 3a]1a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEHICHUS PACUETHBIX M KAYECTBEHHBIX
3aJ1a4, MJIaH BBIMOJIHEHUS TPAKTUYECKON pabOThl C yUETOM UMEIOLUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOUYTEHUH;

JIaBaTh OLICHKY HOBBIM CUTYaIIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MPpeAMETa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

Jenarb OCO3HAaHHBIM BBIOOpP, AapryMeHTHUpOBaTh €ro, Oparh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh MPUOOPETEHHBIH OIIBIT;

criocoOCTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO HPYAUIIMA B 00JacTH
(bU3UKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIBTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, SMOIIUOHAJIbHBIH HHTE/JIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBUE PE3YIBTATOB LIENISIM;

BJIQJICTh ~ HaBBIKAMHM  [IO3HABATEIBHOM  PEUIEKCMM  KaK  OCO3HAHMS
COBEpIIAEMbIX JCHUCTBUM M MBICIUTEIBHBIX IPOLIECCOB, HX pE3YyIbTaTOB M
OCHOBAHUI;

UCIIOJIb30BaTh NMPUEMBI pereKCcur IJisi OLEHKH CUTYyalllH, BbIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBAaTh PUCKH M CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 HUX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apPTyYMEHTHI JPYTUX TPH aHAIW3E PE3yIhTaToB
JeSITEIIbHOCTH,

PUHUMATH ceOsl, TOHUMAasi CBOM HEOCTAaTKU U JJOCTOMHCTBA;

NPUHUMATh MOTHUBBI W apPTyYMEHTHI JPYTUX TPH aHAIM3E PE3yIhTaToB
NEeSATEeTLHOCTH;

pHU3HABaTh CBOE MPABO M MPABO JAPYTUX HA OIIHOKH.

B mporecce MOCTH)XEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMMBI
no ¢QusuMke UIsI YpOBHS CpeaHero oOmero o0pa3oBaHHsS y OOy4YaroIIUXCS
COBEPIIIEHCTBYETCS OMOIMOHAIILHBIN WHTEJUICKT, MIPEIOIaratoui
c(hOpPMHPOBAHHOCTS:

CaMOCO3HaHHs, BKJIIOYAIOIIET0 CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHME, BUJIETh HAIlPaBJICHUS Pa3BUTHUSI COOCTBEHHON 3MOLIMOHAIBHOU cephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUSI, BKIIOYAIONMIETO CAMOKOHTPOJIb, YMEHHE IPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIOCOOHOCTh aJanTHPOBAaTHCS K
HMOIIMOHAJILHBIM U3MEHEHUSIM U MPOSIBISITH THOKOCTh, OBITH OTKPBITHIM HOBOMY;;

BHYTPEHHEH MOTHUBAIIMH, BKIIOYAIOMIEH CTPEMIICHHE K JOCTIKEHUIO IS U
yCTexy, ONTUMHU3M, WHHUIIMATHBHOCTH, YMEHHE JIEHCTBOBATh HMCXOIS W3 CBOMX
BO3MOKHOCTEH;

HMIATHH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh SMOIMOHATIBLHOE COCTOSIHUE
JIPYTUX, YYUTHIBATh €ro TMpPU OCYIIECTBICHUH OOIIEHUs, CHOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKJITIOYAIOIINX CTIOCOOHOCTH BBHICTPAWBATH OTHOIICHHUS
C IPYTUMH JIIOABMH, 3a00TUTHCS, TIPOSIBIIATh MHTEPEC U pa3pemiaTh KOHQIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI
K xoniy obydenus B 11 kjiacce mpeaMeTHbIE pe3ylnbraThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax posib U MECTO (Pu3uKu B (POpMUpPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTUU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTUM, B NPAKTUYECKOW NESTEIbHOCTU JIFOIEH, LEJTOCTHOCTh M E€AUHCTBO
(bu3YeCKON KapTUHBI MHUPA;

VUYUTBIBATh TPaHUIIBl TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJEeil:
TOYCUHBIM JICKTPUUECKUM 3apsl, JTyd CBETA, TOUYCUHBI UCTOYHUK CBETA, SiACpHas
MOJIeJIb aToMa, HYKJIOHHAasi MOJEJIb aTOMHOTO sjpa MpU pelieHud (PU3NUEeCKUX
3a/]ad4;



pacmo3HaBath (GU3NYECKHUE ABICHUS (MPOLIECCH) U OOBACHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJUHAMHUKHN M KBAaHTOBOM (PU3UKU: 3NIEKTpHUUECcKasi MPOBOAUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JIEHCTBUS TOKAa, B3aHMMOJCHCTBUE
MarHuTOB, DSJEKTPOMArHUTHAs WHAYKIMUS, JEHCTBUE MArHUTHOTO TIOJSI Ha
MPOBOAHUK C TOKOM M JBIDKYIIMICS 3apsiji, 3JIEKTPOMArHUTHBIE KOJEOaHUS U
BOJIHBI, TPSIMOJIMHEWHOE pacCIpOCTpaHEHHE CBETa, OTPaKEHHUE, IPEIOMIICHHUE,
unTepdepennus, audpakuus W TOJApU3AIMS  CBETa, JHCIEPCHS  CBETa,
dbotornexkrpuueckuit 3pdext (porodrddekrt), cBeTOBOE IaBICHUE, BOSHUKHOBECHUE
JUHENYaToro CIEeKTpa aroMa BOJIOPOAA, €CTeCTBEHHass U HMCKYyCCTBEHHas
PaINOAKTUBHOCTb;

OINKCHIBaTh HM3y4YEHHBIC CBOWCTBA BEIIECTBA (DIEKTPUUYECKHUE, MArHUTHBIC,
ONTUYECKUE,  DJICKTPUUYECKYI0  IPOBOJMMOCTh  Pa3IUYHBIX  Cpel) |
AIIEKTPOMArHUTHBIC SIBICHUS (MPOIECCHI), HCHONB3YS (PU3NYECKUE BEIMYUHBI:
ANIEKTPUYECKUI 3aps], cuja TOKa, HJIEKTPUUECKOE HaNpsKEHUE, JIEKTPUYECKOe
COIIPOTUBJICHHUE, PA3HOCTh MOTEHIIMAJIOB, 3JICKTPOABIDKYIAs chja, paboTa TokKa,
WHAYKIHUS MarHUTHOTO Moy, cuina Awmmepa, cuna JlopeHiia, WHIYKTUBHOCTH
KaTyIIKH, SHEPTUs DJIEKTPHUUYECKOTO W MAarHUTHOTO TOJEH, MEepHoA W YacToTa
KojeOaHui B KoJeOareIbHOM KOHTYype, 3apsii U cuja ToKa B IIpolecce
TFAPMOHUYECKHUX JJIEKTPOMAarHUTHBIX KoJieOaHWM, (OKyCHOE paccTosHUE U
ONTHUYECKasi CHUjia JIMH3BI, TMPU OMUCAHUH MPABIWIBHO TPaKTOBaTh (DU3MUECKHIA
CMBICT HCHOJB3YyEeMbIX BEIUYMH, WX OOO3HAYEHUS U EAWHUIIBI, YKa3bIBaTh
dbopMynbl, CBSI3bIBAIOIIME JaHHYI0 (U3UYECKYI0 BEIMYMHY C JAPYTUMH
BEJIUYMHAMU;

OMKCHIBaTh HW3YYCHHBbIC KBAHTOBBIC SBICHUS M TMPOIECCHI, HCIOIb3YS
¢usznyeckre BEIMYMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTHUs M UMMYIbC (HOTOHA, IEPHO TIOTypacnaaa, SHEPTUs CBA3U
aTOMHBIX SJIep, TpPHU OMHCAaHWUU TMPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS U EIUHUILI, YKa3biBaTh (HOPMYIHI,
CBSI3BIBAIONINE MJAHHYIO (PU3WYECKYI0 BEIUYMHY C JPYTUMH BEITUYMHAMH,
BBIUUCTIATH 3HAUCHUE (PU3NIECKON BEITMUUHBL,

aHAJIM3UPOBATh (HM3MUECKHUE MPOLIECCHl W SBICHUS, UCIIONB3YS (PU3NUECKUE
3aKOHBI U MPUHIUIIBE: 3aK0H OMa, 3aKOHBI MOCIIEIOBATEILHOTO U MapaJUIeIbHOTO
COCOMHEHUS MPOBOAHUKOB, 3aKoH Jlxoyns—JIeHna, 3aKkOH 3JIE€KTPOMArHUTHOU
WHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO paclpOCTPaHEHHUsI CBETa, 3aKOHBI OTPAKECHUS
CBETA, 3aKOHBI MPEJIOMJICHHUS CBETa, ypaBHeHUE OWHIITEHA st doTtodddexra,
3aKOH COXPaHEHUSl SHEPruH, 3aKOH COXPAaHEHUS HMITYJbCa, 3aKOH COXpPaHEHUS
ANIEKTPUYECKOTO 3apsjia, 3aKOH COXPaHEHHUS MaccOBOTO 4uMCIia, MocTyaarsl bopa,
3aKOH PaJMOaKTUBHOTO PaCIajia, Mpy 3TOM Pa3inyaTh CIOBECHYIO (hOPMYIUPOBKY



3aKOHA, €ro MAaTreMaTU4YeCKOE€ BBIPAKEHHWE M YCIOBUA (TpaHULbl, 00JIACTH)
PUMEHUMOCTH;

OINPEAENATh HAIIPABJICHUE BEKTOPA UHIYKLIWHA MarHUTHOIO MOJISl POBOJHUKA
C TOKOM, CUJIbl Amrepa u cuibl JlopeHna;

CTPOUTh U ONHUCHIBATH H300pa)KEHHE, CO3[aBa€MOE€ IUJIOCKUM 3€pKajioM,
TOHKOMW JIMH30M;

BBIMIOJHATh JKCIEPUMEHTHI IO HCCICNOBAHUIO (PU3MUECKUX SBICHUU U
MPOLIECCOB C HCIOJb30BAHUEM IMPSIMBIX U KOCBEHHBIX HM3MEPEHHI: NpH 3TOM
dbopmynupoBarh pobIeMy/3a1ady U TUIOTE3Y YIEOHOTO IKCIIEPUMEHTA, COOHUpaTh
YCTaHOBKY U3 MPEUIOKEHHOTO 000PYI0BaHUs, TPOBOJUTH OMBIT U (POPMYITHPOBATH
BBIBOJIBI;

OCYIIECTBIISITh MPSMBIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYUH, PU
3TOM BBIOMpPATh ONTHMAJbHBIA CHOCOO M3MEPEHHS U HUCHOJIb30BATH U3BECTHHIE
METO/IbI OLIEHKH MOIPEIIHOCTEN U3MEPEHNUI;

UCCJIEeI0BaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH C UCIIOJIB30BAHUEM IMPSMBIX
U3MEpPEHU: MpPU 3TOM KOHCTPYUPOBaTh YCTAHOBKY, (DMKCHPOBATh PE3YIbTATHI
MOJIyYCHHOW 3aBUCUMOCTU (PU3MYECKHX BEJIWYMH B BHJE TAaONHI U TpadUKoOB,
JIeNaTh BBIBOJIBI IO PE3YJAbTaTaM MCCIICIOBAHUS;

coOiofare npaBuiia 0€30MacCHOIO TpyJda MpHU MPOBEACHUU HCCIEAOBAaHUN B
paMKax y4eOHOro »SKCIIEpUMEHTa, Y4YEOHO-MCCIENOBAaTENbCKOW M IPOEKTHOU
JEATEIbHOCTH C WCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOWCTB M J1a0OPaTOpHOIrO
000py/IOBaHUS;

pemarb pacu€THbIE 3aJaud C SBHO 3a/laHHOW (PU3WYECKON MOJIEIbIO,
UCHOJIb3Yys (PU3NYECKUE 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJ1auu
BBIOMPATh (HPU3UYECKYI0 MOJIEIb, BBIACIATh (PU3MUECKUE BEIUUYMHBI U (DOPMYIHI,
HEOOXOoIUMbIE 1Jis €€ pelieHusl, MPOBOAUTh PAacu€Thl U OLICHUBATh PEAJIbHOCTh
MOJIyYE€HHOTO 3Ha4eHUs (PU3UUECKON BETNUHUHBI;

penarb Ka4eCTBEHHBIE 3aJa4y: BBICTPAUBATh JIOTUYECKH HEITPOTUBOPEUNBYIO
LEMNOYKY PaCCYXICHUN C OMOPOM Ha H3YyYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbuznyeckue sSBICHUS;

UCIIOJIb30BaTh ~ MpPU  PEIIEHMHM  y4yeOHbIX  3aJad  COBPEMEHHBIE
MH(GOPMAIIMOHHBIE TEXHOJIOTUU ISl IOUCKA, CTPYKTYpPUPOBAHUS, HHTEPIIPETALIUU
U TIPEICTABJICHUS Y4eOHOW M HAYYHO-TIOMYJISIPHOW WH(POPMAIUH, TTOJIYICHHOU W3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJIy4aeMyt0 HH(POPMAIIUIO;

OOBSICHATh NPHUHIMIBI JACHCTBUS MAaIIMH, OPUOOPOB U TEXHUUYECKUX
YCTPOICTB, pa3ianuaTh YCJIOBUS UX 0€30MaCHOTO MCHOJIb30BaHUs B MOBCEIHEBHON
KU3HU;



MPUBOJUTH MPUMEPHI BKJIAJIa POCCUNUCKHUX U 3aPYOCIKHBIX YUIEHBIX-(DU3HKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE MPOIIECCOB OKPYXKAIOIIETO MHUpPA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOW >KU3HU
JUTsl o0ecriedeHus: 0e30MacHOCTH MpU OOpallleHUU ¢ MPUOOpaMu U TEXHUYECKUMU
YCTPOMCTBAMH, JJIsi COXPAHEHUS 3I0POBbS U COOJIOAEHUS HOPM 3KOJIOTUYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPENE;

paboTaTh B Tpylie C BBIIOJHEHUEM pPa3IUYHbIX COLMAJIBHBIX pOJIEH,
IUIAaHUPOBaTh PabOTy TPYIIbI, PAIMOHAIBHO pacHpenessTh OO0SA3aHHOCTH U
IJIAHUPOBAThH JIEATEILHOCTh B HECTAHAAPTHBIX CHUTYalUsX, aJ€KBATHO OIEHUBAThH
BKJIaJ] KQXKJ0TO M3 YYACTHUKOB T'PYIIbI B PEUICHUE PacCMaTpUBAEMOU MPOOIEMBI.



11 KUIACC

Koaun4yecTBO 4acoB

Ne ni/m HaumeHoBaHue pa3ieJioB M TeM MPOrpaMMbl Beero KonTpojbHble IIpakTnyeckue
padoTbI padoTbI
Paznea 1. JJIEKTPOAUHAMHUKA
1.1 MarauTtHoe 1noJje. DIeKTpOMarHuTHas: WHIYKITUS 11 1 3
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUWS U BOJIHBI
2.1 MexaHH4YeCKUe U AIIEKTPOMAarHUTHBIE KOJIeOaHuUs 9 1
2.2 MexaHndeckue 1 371€KTPOMarHUTHbIE BOJIHBI ) 1
2.3 Ornrtrka 10 3
Hroro no pazgeny 24
Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
3.1 OCHOBBI CIEIUAJIBHON TEOPUHU OTHOCUTEIILHOCTH 4 1
Utoro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEHTbI KBAHTOBOM ONTUKHU 6
4.2 Crpoenue aroma 4
4.3 ATtomHOE A1po 5
Hroro no pazneny 15
Pa3znen 5. JJIEMEHTbI ACTPOHOMUHU U ACTPODPU3UKHU
5.1 DeMEeHTHI aCTPOHOMHUH U acTPOYU3UKU 7 1
Hroro no pazneny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o06maroniee TOBTOpEHUE 4

6.2 0



Hroro no pazueny

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME
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YYEBHO-METOJIMYECKOE OBECHEYEHUE OBPA3OBATEJILHOTO
MMPOIIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPHAJIBI JJISI YYEHUKA

®dusuka, 11 knacc/ I'ennenmreiin JI1.9., bymarosa A.A., Kopuuiases 1.H.,
Komkuna A.B., O01iecTBO ¢ orpaHu4eHHON 0TBETCTBEHHOCThIO « BITHOM.
JlabGopatopus 3HaHUI»; AKITMOHEpHOE 001IecTBO «I3MaTenhCTBO
«IIpocBemienue»

METOANYECKUE MATEPUAJIBI JIUISA YUUTEJIA

1. Aaapromeukun C.M., CnyxaeBckuid A.C. "KoHCTpyKkTOp" caMOCTOSTENBHBIX U
KOHTPOJIbHBIX paboT. dusuka. 10-11 kmaccel. M.: «I[Ipocsemenue». 2010 1. 191 c.
2. I'pomuieBa O.M. Temarnueckue KOHTPOJIbHBIE M CAMOCTOSATEIbHBIE PA0OTHI O
¢usuke. 10 knace. M.: «DOk3amen». 2012 1. 192 c.

3. I'pomrieBa O.U. Coopuuk 3amay no pusuke. 10-11 kmaccel. M.: «x3amen».
20151 208 c.

HUAU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1. ®enepanbHbIA LHEHTP

MH(}OpMaIIMOHHO-00pa30BaTENbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. IIOP u pecypcs o ¢usuke http://class-fizik.ru/astw.html

3. Kopmnoparus «Poccuiickuit yueouuk» https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

4. I1OP u pecypcesr o dusuke http://class-fizik.ru/fizw.html

5. BupryanbHble 1abopaTtopHbie pabOThl IO PU3KKE
https://efizika.ru/course/view.php?id=44

6 1. bubnuoteka — Bcé o npeamety «dPusuka». — Pexum gocryna:
http://www.proshkolu.ru

7. BuneoonsiTel Ha ypokax. — Pexxum gocryna: http://fizika-class.narod.ru

8. Enunas xosuiekims mudpoBbeIXx 00pa3oBaTeNIbHBIX pecypcoB. — Pexum
nocryna: http://school- collection.edu.ru

9. DnexTpoHHbIe yueOHUKH 10 (usuke. — Pesxxum nocryma: http://www.fizika.ru
10. ®enepanbHblil IEHTP HHDOPMALIMOHHO-00Pa30BaTEIbHBIX PECYPCOB. —
Pexxum nocryna: http://www.fcior.edu.ru/

11. UuTepHet ypok. — Pexxum mocrtyma: http://interneturok.ru/ru/school/physics/
12. Auumanuu ¢pusndeckux o0bekToB. — Pexxum noctyma: http://physics.nad.ru/



13. XKuBast pusuka: oOygaroriasi mporpamma. — Pexxum pocryma: http://www.int-
edu.ru/soft/fiz.html






