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IHHOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢Qusuke 0a30BOr0 YpoBHS Ha YPOBHE CPEIHETO OOIIETro
oOpa3oBaHus pazpaboTaHa Ha OCHOBE MOJIOKEHUH M TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeIbHOW MporpamMmsbl, npeactaBieHHbIX B DI'OC
COQO, a Takxke c¢ yuéroM enepaiibHOH paboyeil mporpaMMbl BOCHUTAHUS U
KOHIIENIMK TpenofaBaHus yueOHoro npeamera «Dusnka» B 00pa3zoBaTelbHBIX
OpraHu3aLuaX Poccuniickon denepanum, peanu3yoImux OCHOBHBIE
o0Opa3oBaTelIbHbIE TPOTPAMMBI.

Copepxanue mnporpaMMmbl 1O (U3MKe HampaBieHO Ha (opMupoBaHUe
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10—11 kinaccoB npu 00yueHun
ux (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIBHOCTHOTO MOAXO0/A.
[Tporpamma no ¢usuke coorBercTByeT TpeboBanusm OI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOyYEHHs], a TAKKe
YUUTHIBAET HEOOXOJUMOCTh peallh3alliil MEXIPEIMETHbIX CBsA3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMHU y4YE€OHBIMU MpeMeTaMu. B Hell onpenensitoTcsi OCHOBHbBIE
e u3ydyeHus (PU3MKU Ha YPOBHE CPEIHEro oOIIero oopa3oBaHusl, INIaHUPYEMbIE
pe3ynpTaThl OCBOCHHMA Kypca (U3UMKHU: JUYHOCTHBIC, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no gpu3uKe BKIIOYAET:

e IUIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (hru3uKu Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIEC PE3yIbTaThl MO roj1aM 00yUEHHUS;

e conepkaHue yuebHoro npeamera «Pusrka» 1o rogam o0ydeHusl.

®du3rka Kak Hayka O HauOoisiee OOIIMX 3aKOHAX MPHUPOJbI, BHICTYMas B
KauecTBe y4eOHOIo MpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHu# 00 okpykatoieM mupe. LLIkonbHbIi Kype GU3NKN — ccTeMO00pa3yoImuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3MUECKUE 3aKOHBI
JeXaT B OCHOBE MPOIECCOB M SABJICHHUM, H3y4aeMbIX XHMHEH, Ouosoruei,
dbusnyeckoir reorpadueir u actpoHomued. Mcmonb3oBaHME€ W AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  OMNpeAeNiieT XapakTep M pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTH B cpepe SHEPreTUKU, TPAHCTIOPTa, OCBOEHUSI KOCMOCA,
MOJTy4Y€HHUS] HOBBIX MATE€pPHAJIOB C 33JaHHBIMU CBOWCTBaMHU U Apyrux. V3zydenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/1 B (GOPMHUPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHbI
Mupa oOydaromuxcsi, B (opMupoBaHHME yMEHUN MPUMEHSATh HAYYHBIM METOJ
MO3HAHUS NP BBIMOJIHEHUN UMU YUEOHBIX UCCIIETOBAHUIA.

B ocHOBY Kypca ¢pusuku 1151 ypOBHS CPETHET0 OOIIETO 00pa30BaHUs MOJI0KEH
psia uaei, KOTopble MOXKHO paccMaTpUBaTh KaK MPUHIIUIIBI €70 MTOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUU C HEM KypC SBISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3lieloB (PU3MKH, BKIIOYAET KaK
BOMPOCHI KITACCUUECKOMN, TAK U COBPEMEHHOMN (DU3HKH.



Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QuU3MKU
o0beuHEH BOKpYr ¢u3nueckux Teopuil. Bemymmm B Kypce siBIsieTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pUH, BELIECTBE U
noJe.

Hoea eymanumapusayuu. EE peanuzanus mpeanosiaraeT HCIOJb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONH HAyKH, OCMBICICHUE CBSA3U Pa3BUTHUSA
(bu3HUKY ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
¥ SKOJIOTUYECKUMH MPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypce pusuku npeamnoaaraet 3HakOMCTBO
C IIUPOKUM KPYrOM TE€XHMUYECKHUX U TEXHOJOTMYECKUX MPHIOKEHHH U3y4YEeHHBIX
TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEIACHUS DJIEMEHTOB
COJIEp)KaHUsA, TMOCBAMIEHHBIX JKOJOTUYECKUM TMpoOJeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C PA3BUTHEM TEXHUKHU M TEXHOJOTHH, a Takke 00CYXKIeHUs
npo0sIeM paloOHAIBLHOTO MPUPOAOOIB30BAHUS U HKOJIOTHYECKO 0€30MacCHOCTH.

Crep:KHEBBIMU 3JIEeMEHTaMU Kypca (DU3MKM Ha ypOBHE CPEIHEro OOIIero
oOpa3oBanus sABIAIOTCS (pusnyeckue Teopuu (HopMUpoOBaHHE MPEICTABICHUNA O
CTPYKType MOCTpOeHUsl (PU3NUECKON Teopuu, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
MPUHIIAIIOB B COBPEMEHHBIX MPEJICTABICHUAX O IPUPOJIE, TPAHUIIAX TPUMEHUMOCTHU
TEOPHA, /ISl OTIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MPOIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOIX0Jl B Kypce (U3UKU pPean3yeTcsl Mpexie
BCET0 3a CYET OpraHU3allid IKCIIEPUMEHTATBHOU ACATEIBHOCTH O0YUYarOIIUXCA.
Jl11s 6a30BOro ypoBHS Kypca PU3UKU — 3TO UCIOIB30BAHUE CUCTEMBI (PPOHTATBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a0OPaTOPHBIX pabOT, KOTOPHIE B IPOrpaMMe
no ¢u3nke OOBEAMHEHBI B OOIIUN CIHUCOK YYEHHYECKHX IMPAKTHYECKUX PadoT.
Brinenenne B ykazaHHOM TiepedHe J1abOpaTOpHBIX pPadOT, MPOBOAMMBIX JJIs
KOHTPOJIS U OLIEHKH, OCYIIECTBIIACTCA y4YaCTHUKAMU 00pa30BaTeIbHOTO IMpoliecca
UCXOJsl M3 OCOOCHHOCTEH IJIaHMPOBAaHUS U OCHaIleHHs KabuHetra (usuku. [lpu
3TOM oOOecrneuynBaeTcsl OBJAJEHUE OOYYalOIIMMHUCS YMEHUSMH IPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, MCCIICJOBAaHUSI 3aBHUCUMOCTEH (DU3MYECKUX BEIMYUH U
MIOCTAaHOBKY OIBITOB MO MPOBEPKE MPEATOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHME yaeIsSeTCS PeHICHUIO paCYETHBIX U KaYeCTBEHHBIX 3a/1a4.
[Tpu 3TOM Asst pacu€THBIX 3a]a4 MPUOPUTETOM SBIISIOTCS 337a4U C SBHO 3aJJaHHOU
bu3nueckoil MOJEJbl0, MO3BOJSIONIME MPUMEHSATh HW3YYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KakK M3 OJHOTO pasjiesia Kypca, TaKk U HHTETpUpPYs 3HAHUSA U3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
0oOBsICHEHHE MpPOTEeKaHUA (U3NYECKUX SBICHUH M MPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyromme BbIOOpa (U3NYECKON MOIENH Ml CHUTyallld MPaKkTHKO-
OPUEHTHUPOBAHHOTO XapaKTepa.



B cootBerctBuu ¢ TpeboBanusmu @I'OC COO k MaTepuaabHO-TEXHUYECKOMY
obecrnieyeHnt0 ydeOHOro mpoiiecca 0a30BbIM ypoBeHb Kypca (U3UKH Ha YPOBHE
cpemHero oomero oOpa3oBaHHS JODKEH HM3y4aThCS B YCIOBHSX MPEIMETHOTO
KaOuHeTa (PU3MKU WM B YCIOBHUSX MHTETPUPOBAHHOTO KaOWMHETa MPEIMETOB
€CTECTBEHHO-HAYYHOTO LUKIa. B kaOuHeTe (U3MKU JOHKHO OBITh HEOOXOAMMOE
nabopatopHoe OOOpyIOBaHWE Jisi BBHITIOJHEHHS YKa3aHHBIX B TporpaMMme IIo
$u3MKe YICHUUECKUX MPAKTUYECKUX PaObOT M IEMOHCTPAIMOHHOE 000pYI0BaHHE.

JlemoHCTpalMoHHOE  000pynoBaHue (QOPMHUPYETCSI B COOTBETCTBHH  C
OPUHLIKAIIOM MUHUMAJIBHOM JOCTATOYHOCTH U OOECHEYMBAET IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMMe 1Mo (U3HMKE KIIOUYEBbIX JEMOHCTpAaIUil s
UCCIICIOBAaHMSI ~ M3YYaeMbIX SIBJICHMA ©  TPOIECCOB, OMIHUPUYECKUX U
(dyHIaMEHTaIBHBIX 3aKOHOB, KX TEXHUYECKUX MMPUMECHECHHIA.

JlaGopaTopHoe 000pynOBaHHME IS YYCHHYECKHX MPAKTHYECKUX padoT
dopMupyeTcss B BHE€ TEMAaTUYECKUX KOMIUIEKTOB U OOECIIE€YMBAETCS B pacuére
OJTHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKHe KOMILICKTBI
1a00paTopHOTO O00OPYAOBAHMS JOJDKHBI OBITH TOCTPOCHBI HA KOMILJIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENbHBIX CUCTEM B BHJIE IIU(PPOBBIX JT1a00paTOpHUid.

OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00I1IeM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHHE HWHTEpeca W CTPEMJICHUS OOYJarOIIMXCS K HAYYHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIe MO3HAHUA U (POopMHpOBaHHE
UCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOLIUM SIBJICHUSIM;

o (opMupoBaHHE HAYYHOTO MHPOBO33PEHHS KaK Pe3yabTaTa H3yueHHUs OCHOB
CTpOCHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBaHHE YMEHUUW OOBICHATH SBICHUS C HCIOJb30BAHUEM
bu3znyecKrX 3HAaHUM U HAYYHBIX JOKA3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (DU3UKK I Pa3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTrkeHne STUX Lele 00ecreuynBaeTCsl pelieHreM CIeAYIONINX 3a1ad B

mpoliecce u3ydeHus Kypca GU3nKy Ha ypOBHE CPEAHETO O0Iero 00pa3oBaHMs:

e TpPHOOpPETEHUE CUCTEMBI 3HAHUN 00 00LTNX PU3NIECKIX 3aKOHOMEPHOCTSX,
3aKOHaxX, TEOpHSX, BKJIIOYAs MEXaHUKY, MOJCKYISIpHYIO (pHU3UKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPU3UKH;

e (dopMupOBaHHE YMEHHUH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHUS] (PU3UYECKUX SBICHUM B TpUpPONE U ISl TPHHITHA
MMPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;



e OCBOEHHE CIOCOOOB pEIIECHUS pa3IUYHbIX 337Ja4 C SBHO 3a/JlaHHOMU
bu3nyeckoil MOAENbI0, 3aJad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3nanue GU3NUeCcKo MOJIENH, aIEKBAaTHOW YCIOBHSIM 3a]1a4H;

e TOHWMaHHC (UBUYECKUX OCHOB WM TPHUHIIUIIOB JCUCTBUS TEXHUYECKHUX
YCTPONCTB M TEXHOJOTUYECKUX MPOIIECCOB, MX BJIHMSHUS HAa OKPYKAIOITYIO
cpeny;

e OBJAJCHUE METOJaMHU CaMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEIACHUS
(bU3NYEeCKUX SKCTIEPUMEHTOB, aHAIN3a W HHTEpIpeTanuu UHGOpMAaIIH,
OTpezieNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTara;

e CO3JaHUE YCJIOBHUU I Pa3BUTHS YMEHUM MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU J1€ATEILHOCTH.

Ha wusyuenue ¢usuku (06a30BbIi ypOBEHb) HA YPOBHE CPEIHEr0o OOIIEro

obpasoBanus otBoguTcst 136 wacos: B 11 kmacce — 68 yacoB (2 yaca B HEJIEIIO).

[Ipennaraemeiii B mporpamMme no (¢U3MKE MepeueHb JIabopaTOpPHBIX U

MPaKTUYECKUX paldOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb J€JaeT BBIOOP
npoBeeHHsT J1abOpaTopHbIX pabOT M OMBITOB € YYETOM MHIMBHUAYaJIbHBIX
0COOEHHOCTEHN 00yJarOIIUXCS.



COJEPKXAHUE OBYYEHUA

11 KIIACC

Paznen 4. JaekTpoauHaMHuKa

Tema 3. Maznummnoe nojie. I1eKmMpPOMAZHUMHAA UHOYKYUA

[TocTtostHHBIE MarHuThI. B3anmMoaecTBUE TOCTOSHHBIX MATHUTOB. MarHutHoe
nose. Bektop MarHuTHOM MHAYKUWH. [IprHIIMI Cynepno3uuuu MarHuTHBIX TOJIEH.
Jlvaum MarHuTHOM WHAYKUMH. KapThHa JIMHUA MarHUTHOW HWHAYKUIHWHW TOJIS
MOCTOSIHHBIX MAarHUTOB.

MaruutHOoe 10J€ NPOBOJHHMKA C TOKOM. KapTuHa JNWHUNA WHIYKIUU
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. B3anmonelictBre NpoOBOAHUKOB €
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOyJib M HallpaBjieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne AneKTpoMarHuTHOM WHAYKIUU. [IOTOK BekTOpa MarHWTHOU
WHIYKIWU. OJIEKTPOJBMXKYILAs Cuila HWHIAYKIMU. 3aKOH AJIEKTPOMATHUTHOU
uHaykunu @apanes.

BuxpeBoe »snekTpuueckoe moJie. OJIEKTPOABWKYIAs CWIA HHIAYKIHH B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYIIATEIBHO B OJJTHOPOJHOM MAarHMTHOM TIOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh. SIBIIEHME CaMOMHIYKLIMH. OJIEKTPOJIBMXKYILIAs Cuja
CaMOWHIYKIIUH.

DHeprus MarHUTHOTO TOJISI KATYIIKA C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE TNPUMEHEHHE: TOCTOSIHHBIE
MAarHuThl, BJEKTPOMATrHUTHI, DJEKTPOJABUraTENlb, YCKOPHUTEIH 3JIEMEHTAPHBIX
YacCTUL, MHAYKIIMOHHAS T1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHAM MHAYKIIMA MAarHATHOTO TIOJISL.

B3aumonencTsre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cumel JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3eKTPOMariuTHOM UHIAYKIUH.

[TpaBuno Jlenua.



3aBUCUMOCTD DJICKTPOABUKYILEH CUIIbI MHAYKIIMU OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomoi

N3yueHrie MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccnenoBanue 1elcTBUS MOCTOSSHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMArHUTHOW UHYKIIUU.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHvle K0J1€0aHus

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KOJieOaHUS.
["apmonnueckue xonebanus. Ilepuos, yacrota, amrmumtyaa u Qaza KoJeOaHUA.
[IpyXuHHBIA MasTHUK. MaTemMaTH4eCKUM MasTHUK. Y PaBHEHHE TapMOHUYECKUX
kosnebanuii. [IpeBpanieHue sHepruu Npu rapMOHUYECKUX KOJICOaAHUSIX.

Koneb6arenbubiii koHTYp. CBOOOJHBIE AJIEKTPOMATHUTHBIE KoJieOaHUS B
UjeanbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHHYECKUMHU U
AIIEKTPOMArHUTHBIMU KonieOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0aTEIIbHOM KOHTYPE.

[IpencraBnenue o 3aryxaroumx KoueOaHUAX. BbIHYK/IEHHbIE MEXaHUYECKUE
KoJjebanus. Pezonanc. BeiHyKI€HHbIE 3JIEKTPOMArHUTHbIE KOJICOaHUsI.

[lepemennbiii  TOK. CUHYCOHMJANbHBIM IMEpPEMEHHbIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKAa. AMIUIMTYJHOE U JCHCTBYIOIIEE 3HAYEHHWE CHJIBI TOKa W
HaIpsHKECHUS.

Tpancpopmarop. [IponsBoacTBo, nepenavya U MOTpeOICHUE HIEKTPUUECKON
DHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE AIEKTpodHEpruu. KynbTypa
VCIIOJIb30BaHUS DJIEKTPOIHEPIUU B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: JIIEKTPUYECKHUU
3BOHOK, T€HEPATOP NMEPEMEHHOTO TOKA, IMHUHU dJIEKTpOIIepe1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJeOATENbHONM CUCTEMBI (MPYKUHHBIA WU
MaTEMaTUYECKU MASITHUK).

Hab6monenue 3aryxaronmx KojiebaHui.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOJICOaHUH.

Hab6nronenue pesonanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CHJIBI TOKA M HAMPSDKEHUSI OT BPEMEHU) J1JIs
3JIEKTPOMArHUTHBIX KOJICOAHUA.

Pe3onanc mnpu mocnenoBaTeNbHOM COEAUHEHHHM PE3UCTOpa, KaTyIIKU
WHIYKTUBHOCTHY U KOHJIEHCATOpA.

Mogenb JIMHUY 3JEKTPONEPENAYH.



Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue 3aBUCUMOCTH TMEpUOJa MaJbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTU U MACChI Ipy3a.

HccenenoBanne nepeMeHHOT0 TOKA B LIENIH U3 ITOCIEI0BATEIBHO COEAUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHUNHbLE 0JIHbL

MexaHnueckrue BOJHBI, YCIOBUsA pacnpocTpaneHus. llepumoa. CkopocTh
pacrpocTpaHeHuss W JuMHA BOJIHBL. [lomepeuHble W TPOXOIBHBIE  BOJIHBI.
WnTepdepenius u qudpakius MEXaHHYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIOBUS U3JIYYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anexkTpoMaruuTHoli BoJsiHE. CBOMCTBa
AJIEKTPOMATHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHHE, MOJsIpu3anus, JUPPaKIus,
unTepdepenius. CKOpoCTb 3JEKTPOMATrHUTHBIX BOJIH.

[IIxana 3J€KTPOMAarHUTHBIX BOJIH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHUIMTBI pagUOCBS3U U TeNeBUACHUS. Panqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeJIbl.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE INPHUMEHEHHE: MY3bIKAJIbHBIE
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi OUArHOCTUKA B TEXHUKE W MEAULMHE, panap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJO0IbHBIX BOJH.

KoneObmromeecs Te10 Kak HCTOUHUK 3BYKa.

HabGnrogenue orpakeHus: U NpeJoOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nrogenue nntepdepeniinu u qudpakiiii MEXaHUYECKUX BOJIH.

3BYKOBOU pE30HAHC.

HaGmronenne cBsi3u TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOW H
4acTOTOMN KOjeOaHU.

HccnenoBanne CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, ITPEJIOMIICHUE,
noJsisipu3anus, 1upaxius, THTEpPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsMoiMHENHOE pPacHpOCTpaHEHUE CBETa B
OIHOPOIHOM cpene. JIyd cBera. TOUCUHBIN HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zoOpaxkeHui B
IIJIOCKOM 3€pKaje.

[Tpenomnienue cBeTa. 3aKOHBI ITPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTeNb
npenomiieus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIM yroa MOJHOIO
BHYTPEHHETO OTPAKECHUS.



Hucnepcust cBeta. CioXKHBIN cocTaB 0enoro ceta. LBer.

Cobuparomnirie 1 paccenBaroliye TuH3bl. ToHkas TnH3a. DOKyCHOE pacCTOsIHUE
U OoNTHYEcKasi cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOMpPAIOIINX U
pacceuBaromux JuH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUCHUE, JABAEMOE JIMH3O0M.

[Ipenenbl MNPUMEHUMOCTH T€EOMETPUUYECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuuss cBera. KorepeHTHblE HMCTOYHUKHU.
VYcnoBuss HaOMOIEHUS MAaKCUMyMOB M MHMHMMYMOB B HHTEphEpEHIIMOHHOU
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpakmus cBera. [udpakumonnas pemérka. YcinoBue HaOTIOACHUS
[JIaBHBIX ~MAKCHUMYMOB IIpH TAJ€HUM MOHOXPOMATHYECKOTO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[Tonspuzanus cBeTa.

TexHndeckrue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHWE: OYKH, JyIa,
doToamnmapar, TPOCKIIMOHHBIA alapaT, MHUKPOCKOI, TEJIECKOM, BOJOKOHHAS
ONTHKA, TUPPAKIMOHHAS peIIETKA, MOISIPOUS.

Jlemoncmpayuu

[IpssMONMHEHOE PacCHpPOCTPAHEHUE, OTPAKEHUE M MPEJIIOMIICHUE CBETa.
Ontuueckue mpruOOpPHI.

[TonmHOE BHYyTpEHHEE OTpakeHue. Mozenb CBETOBOAA.

HccnenoBanre CBONCTB U300pKEHUI B JTUH3AX.

Mogaenu MUKpockomna, TEJIECKOIa.

Hab6monenue natepdepenimm cpera.

Hab6monenue audpakinuu cera.

Hab6monenue aucnepcun cBeTa.

[TonyuyeHne cnekTpa ¢ MOMOIIBIO IPU3MBL.

[TonyueHnue cekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

Hab6mronenue nonspusamnum cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopnvie pabomoi

M3mepeHne nokazaresis NpesioMJIeHUs CTEKIA.

HccnenoBanre CBONCTB U300pKEHUI B JTUH3AX.

Hab6nronenue nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEILHOCTH
['paHuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crieruanbHOM
TEOPUU OTHOCUTEIIbHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BAaKyyME,
MPUHIUIN OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.
DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIIbI.



CBs13b MaccChl ¢ 3H€pFHCfI 1 UMITYJIBCOM pGH}ITI/IBHCTCKOﬁ JaCTUIIbI. 9H€pFI/IH
ITIOKOAI.

Paznea 7. KBanToBasi pusuka
Tema 1. dnemenmol K6AHMOBOU ONMUKU
®dotonbl. Dopmyna [1nanka cBs3u SHeprun POTOHA C €ro YacTOTON. DHEPTHUs
U UMIYJbC (POTOHA.
OtkpeiTre u uccnenoBanue Gororddexra. OnwiTel A. I'. CtoneroBa. 3aKOHBI

dotordpdekra. YpaBHenue OiHmTenHa st Gpororddekra. «KpacHas rpaHuia»
dboroarddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texaudecknue yCTpONCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, CoJIHEYHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotorPpdeKT Ha yCTAaHOBKE ¢ [IMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHemHETO (poTodddekTa.

Ceeroauo.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO 0 -4acTHIL.
[Inanerapnas mopens aroma. [loctynatel bopa. M3nyyenune u mnoromeHune
($OTOHOB TpM TMepexoJe aToMa C OJHOTO YPOBHsS 3HEpruM Ha Apyroil. Bums
criekTpoB. CHEKTp YPOBHEN SHEPTUU aTOMA BOJIOPOJA.

BonnoBble cBoiicTBa yactul. Bonnasl ne bpoitnsa. KopmyckynsipHO-BOJIHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckue YCTpPOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEKTPaJIbHbIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu

Mopens onsita Pesepdopra.

OmnpeneneHue JUIMHBI BOJIHBI J1a3epa.

HabGnrogenue iMHeHyaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuiu sxcnepumenm, nabopamopnvie pabomoi

Hab6mtonenue nuaeitgaToro crekrpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIIOKHOCTh CTpOeHHUs siapa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdopia no onpeneneHnto coctapa paiioakKTUBHOTO



mznyuyenusi.  CpoiictBa  anbda-, Oera-, ramma-uziaydyeHus.  BunusHue
PaJUOAKTUBHOCTH HA J)KMBBIE OPTaHU3MBI.

OTkpbITHE TIPOTOHA W HeWTpoHa. HykimoHHas monenb sjapa ['eiizenOepra—
WBanenxko. 3apsa sapa. MaccoBoe uucio sapa. M30tormsl.

Anbda-pacnaa. OJEKTPOHHBIM H TO3UTPOHHBIA Oera-pacnmaa. [amma-
U3JIydeHHe. 3aKOH PaJMOAKTUBHOIO paclaja.

OHeprus cBA3U HYKJIOHOB B sifipe. SaepHsle cuibl. Jledekt maccsl sapa.

SnepHeie peakunu. /leneHne u cuHTE3 A1€Ep.

Anepuriii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl M TEPCHIEKTUBHI
SJIEPHOM SHEPreTUKU. DKOJIOTHYECKHUE ACTIEKTHI SIIEPHON S3HEPTETUKU.

OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA.

MeTobl HaOIIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dynaameHnTanpHble B3auMOecTBU. EQMHCTBO (pn3nueckoil KapTUHBI MHUpa.

TexHuyeckue yCTpOMCTBA U IIPAKTHUYECKOE NMPUMEHEHUE: TO3UMETpP, Kamepa
BunbcoHna, siaepHblil peakTop, aTOMHas boMoa.

Jlemoncmpayuu

CuéTYnK MOHU3HUPYIOLIUX YaCTHULL.

Vuenuueckuui sxcnepumenm, nabopamopHuie pabomol

HccnenoBanue TpeKoB 4acTull (110 TOTOBBIM (oTorpadpusim).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl pa3BuThs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUCHUE
aACTPOHOMHH.

Buna 3Béznnoro neba. Co3Be3ausi, spKUe 3BE3IbI, IUIAHETHI, UX BUAMMOE
JBH>KEHUE.

ConHeuHas cucrema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuwk sHeprun CoJiHIA W 3BE3.
3BE3AbI, UX OCHOBHBIC XapAaKTEPUCTHUKHU. J(MarpamMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTbY». 3BE3/bI TJIABHOW IIOCIIEIOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETHUMOCTBbY» JUIsl 3BE3J TJIABHOM IOCJIEAOBATEIBLHOCTU. BHYTpeHHEe cTpoeHune
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BOJtonnu CoJiHIA U
3BE3/1. DTallbl )KMU3HU 3BE3].

Mueunsiii Ilyte — Hama ["amaktuka. [lomoxenne m naBwxkenue ConHLA B
lNamaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE ABIPHI B AApaX
raJaKkTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xa066ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenmkToBOE N3IydeHHE.

Macmradnas ctpykrypa Beenennoit. MerarainakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUMU.

Vuenuueckue nabnrooenus



HabmtoieHust HEBOOPYEHHBIM IJ1a30M € MCIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPUIIOKEHUHN JJIs ONPEENICHUs MOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be311s1 CEBEPHOro MOIYyIapus U IPKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O0o01marnee NOBTOpeHue

Ponp ¢u3ukm u acTpoHOMMM B HKOHOMUYECKOM, TEXHOJOIMUYECKO,
COLIMAJIHOW M 3TUYECKOMN cepax IesTENbHOCTH YEJI0BEKa, pOJIb U MECTO (DU3UKU U
ACTPOHOMHUHU B COBPEMEHHOW HAYYHOW KapTUHE MHUpPA, POJib (PU3NIECKON TEOPUH B
(dbopMUpOBaHUU MPEACTABICHUIN 0 PUINYECKON KapTHHE MHUPA, MECTO (PU3UUECKON
KapTUHBL MHUpa B OOIIEM psAAy COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
IIPEICTABICHUNA O IPUPOJE.

MexnpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHsa B 11 kiacce ocyIliecTBisieTcs C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypcaMM MaTEeMaTHKH,
OMOIOrMH, XMMHH, Teorpadru U TEXHOJIOTHUH.

Meoicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: sIBJICHUE, Hay4yHbId (pakT, runoresa, (u3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJCIb, U3MEPEHHUE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(YHKIMM: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJI€CTBO, BEKTOPbl M MX IPOEKIMU HAa OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB,
NPOM3BOJHBIE BJIEMEHTAPHBIX (YHKIUH, MPU3HAKKA MOAOOHS TPEYroJbHUKOB,
oTpezieNieHue IO MITOCKUX Guryp u o0bEma Te.

bBuonocus: snekrpuyeckue SBICHUS B JKUBOW MPUPOJE, KojebaTeabHbIE
JBIKEHUS B )KMBOW NMPUPOJE, ONTUYECKUE SBJICHUS B )KMBOU MPUPOJE, NEHUCTBUE
paguanuy Ha )KMBBIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsI CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pPa30BaHUs KPUCTAJUINYECKON PEIIETKY, CIEKTPATbHBINA aHAIN3.

l'eocpagpua: MarHuTHbIE TIOJAKOCA 3€MJIM, 3aJ€KM MarHuTHBIX Py,
(doToCchEMKA 36MHOM MOBEPXHOCTH, NIPEJICKA3aHUE 3EMIIETPSICEHUH.

Texnonocus: JIMHAW JJEKTpOIlepenad, TIeHepaTop IEPEMEHHOIO TOKa,
ANEKTPOABUTrATENb, WHAYKLUMOHHAs II€Yb, paaap, PaavuONpPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBU-meub, NMpOEKIMOHHBIN amnmapar, BOJIOKOHHAS ONTHKA,
CoJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBbI
11O ®U3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «Dusuka» Ha ypoOBHE CpETHETO OOIIero
oOpa3oBanwus (0a30BBI YPOBEHB) OJDKHO OOECIEYUTH TOCTHIKEHHUE CIIETYFOIINX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeamera « Du3nka» JOJKHbI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIUXCA PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3HUIIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUi, TIO3UTUBHBIX BHYTPEHHUX  YyOeXJAEHUH, COOTBETCTBYIOIIMX
TPaJAMLIMOHHBIM LIEHHOCTSIM POCCHICKOTrO OOIIeCTBa, PACIIMPEHUE KU3HEHHOIO
ONbITa U OMbITA JIEATEIILHOCTH B MPOIECCE pealn3allii OCHOBHBIX HaIlpaBJICHUM
BOCIUTATEIHHOUN ESITENHLHOCTH, B TOM YHUCJIE€ B YACTH:

1) rpamaaHCKOr0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIETOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIICYETIOBEYECKUX  TyMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOTrO
o0111ecTBa, y4acTBOBATh B CAMOYIPaBJICHUHU B 00pa30BaTEIbHON OpraHu3alluu;

YMEHHE B3aUMOJICIICTBOBATH C COLIMATbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOW JIEATEIILHOCTH;

2) IATPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMUCKON TPAXKAAHCKON UIEHTUYHOCTH, ATPUOTU3MA,;

[IEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOTO MTOBEICHUS;

CIIOCOOHOCTh OIIEHUBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHbBIE PELICHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHCIIC B
JESTEIIbHOCTH YYEHOT0;

OCO3HaHUE JINYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIIEHUE K MUPY, BKIIFOYAsi 3CTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero Gpusnueckon Hayke;

S) Tpy10BOr0 BOCIIMTAHMS:



MHTEpPEC K pa3iuuHbIiM cdepam npodhecCUOHATBHOM NeATeTbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyayiuel mpoeccuu 1 peau30BbIBATh COOCTBEHHBIE KU3HEHHBIE MJIAHBI;

TOTOBHOCTBH U CIIOCOOHOCTH K 0OpPa30BaHUIO M CaMOOOPa30BaHUIO B 00JIacTH
(GU3MKYN Ha TPOTSKEHUH BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIIMTAHUA:

c(hOPMUPOBAHHOCTh DKOJIOTHYECKON KYJIBTYpbI, OCO3HAaHUE TJI00aTBLHOTO
XapakTepa 3KOJOTUYECKUX MPOoOIeM;

IJIAHUPOBAHUE U OCYIIECTBIIEHUE JIEMCTBUI B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUSA LEJIEH YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA;

pacuIMpeHre OMbITa JESITebHOCTH SKOJOTUYECKOW HAMpaBJIEHHOCTH Ha
OCHOBE UMEIOUIUXCSI 3HAHUH 1O (PUBUKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKU;

OCO3HaHUE IIEHHOCTH HAY4YHOU JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4YeHUs! GPUBUKHU OCYIIECTBIISITh MPOEKTHYIO U UCCIEOBATENbCKYIO I€SITEIbHOCTh
VHAUBUIYAJIBHO U B TPYMIIE.

METAIIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Bba3oBble JJornueckue aeicTBUA:
CaMOCTOSATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOsIEMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JCATEIbHOCTH, 3a/1aBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHHUS;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUSI B  PacCMaTPUBAEMBIX
(U3NYECKUX SIBICHUSAX;
pa3pabaThiBaTh IUTAH PEIICHHS] MPOOJIEMBbI C YUIETOM aHAIM3a WMEIOIIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JICSITEIBHOCTh, OIIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJIIM, OIIEHUBATh PUCKH MOCIEACTBUIN AEATEIbHOCTH;
KOOPJIMHUPOBATH M BBITIOIHATH pa0OTY B YCIOBUSAX PEATTLHOTO, BUPTYATHLHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPH PEIICHUH )KU3HEHHBIX MPOOJIEM.
ba3oBbie ucciaenoBarebCKue JeCTBUA:
BJIaJICTh HAYYHON TEPMHUHOJIOTUEH, KIIOUEBBIMU IOHSTHUSMHU U METOJAAMHU
buznyecKoil HayKu;



BJIa/IE€Th HaBbIKAaMU Y4eOHO-HCCIIEN0BATENBCKON U MPOEKTHON AESTEIbHOCTH
B 00J1aCTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB pEeLIeHUs 3ahad (PU3MUECKOTO COJEP)KaHUs, NPUMEHEHUIO Pa3IMYHbIX
METO/I0B ITO3HAHMS;

BJIAJECTh BHUJAMHM JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALNY, MPEOOPA30BaHUIO W IPUMEHEHHWIO B pa3iIMYHbIX Y4YEOHBIX
CUTYalUsX, B TOM YHCIIE IIPU CO3JJaHUM YUEOHBIX IPOEKTOB B 001aCTU (PU3UKHY;

BBISIBJISATh NIPUYMHHO-CJIEACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3aJady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apPTyYMEHTHI U1 JOKa3aTEIbCTBA CBOMX
YTBEPKJICHUM, 33/1aBaTh IAPaMETPbl U KPUTEPUU PELLICHNUS;

aHAJIM3UPOBaTh IOJIYYEHHbIE B XOJE€ pELICHWs 3a7auyd  pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh U (opmynupoBaTh COOCTBEHHBIE 3a7aud B 0Opa30BaATENIbHOM
JEeSITEIbBHOCTH, B TOM YHUCJIE€ IPU U3YUEHUH (DU3UKHY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIIBIT;

yMETb IIEPEHOCUTh 3HAaHUA MO (U3MKE B MPAKTUYECKYI0 0O0JacTb
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUA U3 PA3HBIX MPEIMETHBIX 001acTel;

BBI/IBUTaTh HOBBIE UJIEH, IpEJlaraTb OPUTHHAIBHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JONYCKaIOIIHNE aJIbTEPHATUBHBIEC PEILICHUSI.

Pabora ¢ undopmanmeii:

BJIa/I€Th HaBBIKAMH MOJy4YeHUS WH(POPMALUU (PU3NIECKOTO COACPKAHUS U3
VMCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOSITEIbHO OCYLIECTBIATh ITOUCK, aHaju3,
CUCTEMATHU3alMI0 W HHTEpIpEeTalui0 HMH(OPMALMK Pa3IUYHbIX BUAOB U (opM
IpeCTaBICHHUS;

OLICHHUBATh JJOCTOBEPHOCTH HH(POPMAIIHH;

UCIIONB30BaTh  CpeACTBA  MHGPOPMAIMOHHBIX W KOMMYHHKAIlMOHHBIX
TE€XHOJOIM B PELIEHUM KOIHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a]1a4 ¢ COOII0IEHEM TPEOOBaHUM 3PrOHOMUKH, TEXHUKH O€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHusi, MPaBOBbIX M 3TUYECKUX HOPM, HOPM HH(POPMALMOHHOM
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJEp)KaHUS B pasIU4HbIX (opmarax c
y4€TOM Ha3Ha4eHHsI THPOPMALIUHU U LEJIEBON ayJUTOPUH, BIOUPAst ONTUMAJIbHYIO
(opMy NpeACTaBIEHUS U BU3yaTU3aLllu.

KoMMyHHKaTHBHBIE YHHBepPcaibHble yueOHbIe 1elCTBHUS:
OCYILIECTBIIATH OOIIEHHE HAa ypOKaxX (PU3UKH U BO BHE-YPOUHOU JIEATEILHOCTH;
pacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyalliidi W  CMsT4arthb
KOH(JIUKTHI;



Pa3BEPHYTO M JIOTMYHO H3J1araTb CBOK TOYKY 3pPEHHS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

MIOHMMATh U HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIMBUIYAIBHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHHM C Y4ETOM 0OIIMX
WHTEPECOB U BO3MOKHOCTEN KaXKJI0TO YJIEHA KOJIJIEKTUBA;

NPUHAMATh IL€IM COBMECTHOW  JEATEJIbHOCTH, OpPTraHU30BbIBaTb U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JIOCTHKEHHIO: COCTAaBJISITh IUIAH JECWCTBHM,
pacmpenenartb poid ¢ Y4E€TOM MHEHH y4YacTHHUKOB, OOCYXIaTh pEe3yJbTaThl
COBMECTHOH paboTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIa/a U KaXKJOTr0 YYaCTHUKA KOMaH/Ibl B 001N
pe3yabTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

IIpe/yiarartb HOBBIE IIPOEKTHI, OLEHMBATh HWJAEH C TO3ULUHWHA HOBH3HBI,
OPUTMHAJIBbHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJIATh MO3UTUBHOE CTPATETUYECKOE I[IOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, MPOSIBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUITUATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHbIe Y4eOHbIe el CTBUA
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATENbHYIO AESTENBHOCTh B 00JACTH
GU3MKKM U acCTPOHOMHHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBCHHEBIC 3aJ1a4H,

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PELIEHUS PAcYETHBIX M KaueCTBEHHBIX
3a/1a4, IJ1aH BBINOJHEHUS MPAKTHYECKOW pabOThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOYTEHUN;

JaBaTh OLIEHKY HOBBIM CUTYaLUsM;

paciupsTh paMK1 yueOHOTO MpeiMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIM BBIOOp, apryMeHTUpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHHBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBATh (POPMHUPOBAHUIO M TPOSBICHUIO HPYyAULMUA B 0O0JacTu
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHBBI B JIESTEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEISIM;

BJIaJ€Th HABBIKAMU  [O3HABATEJIbHOM  peQUIEeKCHM Kak  OCO3HAHMS
COBEPIIAEMBIX JIEUCTBUI M MBICIUTEIBHBIX IPOLIECCOB, WX PE3YyJbTaTOB U
OCHOBaHU;

UCIIOJIB30BaTh MPUEMBI peIICKCUU JUIsl OLICHKU CUTYalluu, BHIOOpA BEPHOTO
peLIeHHs;



yMETh OLIGHWBAaTh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHIDKCHHUIO;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TP aHalM3€ pPe3yJIbTaToB
JeSITENIbHOCTH;

OPUHUMATH Ce0sl, MOHUMAsi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHMBBI M apTyMEHTHl JPYTHX TIpU aHalM3e pPe3yJbTaToB
JeSITEIBHOCTH,

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporuiecce nocTikeHust TMYHOCTHBIX Pe3yIbTaTOB OCBOEHUS MPOTPAMMBI IO
¢uszuke UII  ypoOBHS CpeaHero oOmero oOpa3oBaHHs Yy 0OyYarommxcs
COBEPIICHCTBYETCS HYMOIIMOHATBHBIH WHTEIJICKT, MPeIoJIararoHii
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAaHUs, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIILHOE
COCTOSTHUE, BUJIETh HAIMIPABIICHUS Pa3BUTHsI COOCTBEHHOI AMOIIMOHANBHOMN cephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOpPETYJIMPOBAHMS, BKJIIOYAIONIETO CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJACHHE, CIOCOOHOCTh aJalTUPOBATHCI K
AIMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIIATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIMHU, BKIIIOYAIOLIEH CTpPEMJICHHE K JTOCTHXKEHHUIO LETH U
yCIIexy, ONTUMHU3M, WHHIIMATUBHOCTh, YMEHHE JECWCTBOBATh HCXOJSl M3 CBOUX
BO3MOKHOCTEM;

IMMATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHUE
JIPYTUX, YYUTHIBAaTh €ro TMpH OCYIIECTBICHUH OOIIEHHs, CHOCOOHOCTh K
COUYYBCTBHIO U COINEPEKUBAHUIO;

COIIMATIbHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBHICTPAaWBaTh OTHOIICHUS
C IPYTUMHU JIFOJIBMHU, 3200TUTHCS, POSIBIISTH MHTEPEC U Pa3pemiaTh KOH(PIUKTHI.

INPEIMETHBIE PE3YJIBTATBI

K xoniy o0yuenus B 11 kjacce npeaMeTHbIE PE3yIbTaThl HA 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTD Y O0YUAIOIIUXCST YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MecTO (U3UKU B (POpMHUpPOBAHUHU
COBPEMEHHOW HAyYHOW KapTHHBI MHUpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TE€XHOJIOTUH, B NMPAKTUYECKON IEATEIBHOCTH JIFOJAEH, LEJIOCTHOCTh U E€IUHCTBO
(bu3znyeCcKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN 3JIEKTPUUYECKUHN 3apsif, JIyd CBETA, TOUCUHbIM HCTOUYHUK CBETA, Si/ICpHAS
MOJIeIb aTOMa, HYKJIOHHAas MOJIeJIb aTOMHOTO sijpa MpU penieHur (HU3NIECKUX
3aj1a4;



pacrno3HaBaTh (pU3NUYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKU M KBAaHTOBOM (DM3MKU: JIEKTpUUECKas IPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aMMOJECHCTBHE
MarHuTOB, JJIEKTPOMAarHUTHasE WHAYKUWsA, JEWCTBHE MAarHUTHOIO TMOJsA Ha
IPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsl, 3JIEKTPOMAarHUTHBIE KOJeOaHUA U
BOJIHBI, IPSIMOJIMHEWHOE pPAaCHpOCTPaHEHUE CBETA, OTPAXKECHHUE, INPEIOMIICHHUE,
uHTepdepeHyss, audpakuus W HOJApU3aLUs  CBETa, JUCHEPCUs CBETA,
doToanexrpuueckuii 3dpdexT (pororddexT), cBeToBOE NaBiieHNE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOPOAA, €CTECTBEHHas W HMCKYyCCTBEHHas
pPaAOaKTUBHOCTD;

ONKCHIBATh W3YUYEHHBIC CBOWCTBA BEIECTBA (AIEKTPUUYECKHUE, MAarHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  IPOBOAUMOCTb  pPA3NIMYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBICHUA (MPOILIECCHI), HCMONb3Yys (U3MUECKUE BEIUYUHBL:
AIEKTPUYECKUI 3apsisl, CHJIa TOKa, EKTPUUECKOE HANPSDKEHHUE, AIEKTPHYECKOE
COINPOTUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, JIEKTPOABMKYIIAs cujila, paboTa TOKa,
WHAYKIOUS MAarHATHOIO MOJsA, cuina Amrepa, cuna JlopeHna, MHIYKTUBHOCTH
KAaTyLIKH, DHEPrusl JJEKTPUYECKOIO M MAarHUTHOTO IIOJIEM, NEPUOJ M 4acToTa
KoieOaHuil B KoJebaTenTbHOM KOHTYpe, 3aps] M cujla ToKa B TMpoliecce
TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHui, (OKYCHOE pacCTOSHHUE U
ONTHYECKas CWJA JIMH3bl, IPU OIMCAHUU MPaBWIbHO TPAKTOBaTh (HU3MUECKUN
CMBICII HCHOJBb3YyEMBIX BEJIWYMH, HMX OOO3HAUYEHHS U EAVHMIBI, YKa3bIBaTh
(bopMyIibl, CBSI3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMYUHY C IPYTUMH BEIMUNHAMU;

ONKCHIBATh M3YyYECHHbIE KBAHTOBBIE SBJIECHUS W MPOLECCHI, HCHOIb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, YHEPTHs U UMITYJIbC (POTOHA, NEPUOJ NOJTypacnaaa, SHEPIus CBSI3U
aTOMHBIX fJ€p, NpPU OINHUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIIONIb3YEMbIX BEIMYHMH, MX OOO3HAUYEHUA M EIUHHIIBI, YKa3blBaTh (POPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIMYMHY C JPYTUMHU BEIMYHMHAMH,
BBIUUCIIATH 3HAaU€HUE (PU3NUECKOIN BEIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SABIEHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U NPUHLUIBL: 3aK0OH OMa, 3aKOHBI IIOCJIEOBATENBHOIO U MAPAIUIEIIBHOIO
COCUHEHNsI TNPOBOJHUKOB, 3akOH Jlxoyms—JIeHna, 3aKOH 3JIEKTPOMArHUTHOU
WHAYKIUHU, 3aKOH TPSIMOJIMHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI NPEJIOMIJIEHHs CBETA, ypaBHEHHE OWHIUTEHHa 1 (oTorddekra,
3aKOH COXPAaHEHUS DHEPIUHU, 3aKOH COXPAHECHUS HMIIYJIbCA, 3aKOH COXPaHEHUs
IIEKTPUYECKOr0 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI0 YHCIA, MocTynarsl bopa,
3aKOH PaJMOAaKTUBHOTO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKOE BBIpAKEHHWE M YCJIOBHUA (TpaHUIBI, O0O0JIACTH)
IIPUMEHUMOCTH;



ONpEENATh HAMPABIECHUE BEKTOPAa MHIYKIIMM MAarHUTHOTO TOJIsi MPOBOJHUKA
C TOKOM, cuJibl Amrnepa u cuibl JlopeHua;

CTPOUTh W ONHCHIBATh H300pAKEHUE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HWCCJICAOBAHUIO (PU3WYECKUX SBJICHUA U
IPOLIECCOB C HCIOJIb30BAHUEM IMPSIMBIX W KOCBEHHBIX HM3MEpPEHUH: IMPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1aqy U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTH OMBIT U (OPMYIUPOBATH
BBIBOJIBL

OCYIIECTBIISATh MPSIMBbIE U KOCBEHHBIE M3MEpPEHUsT (M3MUECKUX BEITUYUH, PU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHHUsS W HUCIOJIb30BaTh U3BECTHBIC
METO/Ibl OLICHKU MOTPEITHOCTEN U3MEPEHMUI;

UCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C UCIOJIBb30BaHUEM MPSIMbBIX
U3MEPEHHI: MpH ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl
MOJIy4YeHHOW 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH B BUJIE TaOIUIl U TpaduKOB,
JIeNaTh BBIBOJIBI MO PE3YJIbTATAM HCCIIEIOBAHUS;

coOmroiaTh MpaBuiia 0€301acHOro TpyJa MpU MPOBEIECHUU MCCIEIOBAHUN B
pamMKax y4eOHOTO SKCIEepUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W MPOEKTHOM
JESTEIIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHuS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCTIONB3YS (PU3HUECKHe 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aJa4u
BbIOUpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYUHBI U (POPMYJIBI,
HEOOXOUMbIEC N7l €€ pelIeHUs, MPOBOAUTH Pacué€Thl U OIICHUBATh PEATbHOCTDH
MOJIy4YeHHOTO 3HAYeHUS (PU3HUECKON BEJIMYUHBI;

pelaTh KaueCTBEHHbIE 3aJa4l: BHICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LENOYKY PAacCykXJCHUU C OMOpOM Ha HM3y4YEHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;

UCITI0JIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HH(GOPMAIIMOHHbIE
TEXHOJIOTUM [JIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIIPETAMN U TPE/ICTABICHUS
y4eOHOH ¥ Hay4YHO-TIONMYJIApHOM WHGOpPMAIMK, TOJIYYEHHONM W3 pa3IHYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBAThH MOIy4aeMylo HHPOPMAIIHUIO;

OOBSCHITh TPUHIUIBI JIEWCTBHS MAIlIMH, TPUOOPOB W TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX 0€30MacHOr0 MCMOJIb30BAHMS B MOBCEIHEBHOU
KU3HH,

MPUBOJINUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTUM;



UCTIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (U3MKE B TOBCETHEBHOM JKU3HU IS
obecrnieyeHuss 0€30MaCHOCTH TMPH OOpaIIeHUH C MPUOOpaMU W TEXHUUYECKUMU
yCTPOMCTBaMH, ISl COXPAHEHUS 3I0POBbS M COOJIIOJICHUST HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOUIEH CPEIE;

paboTaTh B TpYIIE C BBHINOJHEHUEM Pa3IUYHBIX COIMAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PAMOHAIBHO pACIpeaeNsaTh OOS3aHHOCTH W
IUTAHUPOBATh JCATEIHFHOCTh B HECTAHJAPTHBIX CHUTYAIlUSIX, aJleKBaTHO OIICHUBATH
BKJIAJT KOKJIOTO U3 YIaCTHUKOB TPYTIIBI B PEIICHUE PaCCMATPUBAEMON TTPOOTIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

11 KIIACC
Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHme pa3iesioB U TeM (undposbie)
Ne i/m Konrpoabnbsie IlpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsI
pecypchl
Paznea 1. JIEKTPOJIUHAMUKA
L1 MarunuTtHOoe noje. IJIeKTpOMarHuTHast 1 | 3 bubnmoreka [JOK
’ WH KIS https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 11
Pa3nea 2. KOJIEBAHUS U BOJIHBI
21 MexaHU4YEeCKHE U DIEKTPOMArHUTHbBIE 9 0 1 bu6muoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
MexaHnuyeckne U 3JI€KTPOMarHuTHbBIE bubnmoreka [JOK
2.2 5 1 0
BOJIHBI https://m.edsoo.ru/7f41c97¢
bubnunorexa [IOK
2.3 Ok 10 0 3 https://m.edsoo.ru/7f41¢97¢
Uroro no pazneny 24
Paznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH
31 OCHOBBI cIEUATIBHON TEOpUH 4 | 0 bubnunorexa [IOK
) OTHOCHTEBHOCTH https://m.edsoo.ru/7f41¢97¢c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASA ®U3UKA
. bubnmoreka [JOK
4.1
DJIeMEHTHI KBAaHTOBOU ONTUKU 6 0 0 hitps://m.cdsoo.ru/7f41c97c




bubnunorexa [IOK

4.2 Crpoerye atoma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.3 ATomHOE A71pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPU3UKHI 7 bubmorexa [TOK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE HIOBTOPEHUE

6.1 Ob6o061aro1iee MOBTOPEHUE 4 ng;;ﬁfg;grou}i 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHHOYPOYHOE IINTAHUPOBAHHUE

11 KIIACC
Kosun4yecTBo 4acoB DJIeKTPOHHbIE
[
J:;n Tema ypoxka Beero Kontpoabnbie IlpakTuueckne il:;:eﬂl/[ﬂ :g[?;[;zz:fenbﬂme
padoTsI padoThbI pecypesI
[TocTostHHBIE MATHUTHI U UX

| B3auMo/ieicTBUE. MarHuTHOE TOJIE. 1 0 0 bubnuorexa [{OK
BekTop MarHuTHOM MHIAYKLIMH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKIWU
MaruauTtHoe 1nose NpoBOJHUKA C

) TokoM. OnbIT Dpcrena. | 0 0 bu6muoreka [IOK
B3aumopeicTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabora «/3yuenue

3 MAarHUTHOTO TOJISl KaTYIIKH C 1 0 1 bubmorexa OK

https://m.edsoo.ru/ff0c98fe
TOKOM
JleficTBME MarHUTHOTO TOJISI Ha
MPOBOAHUK ¢ ToOKOM. Crita Amrmepa.

4 JlaboparopHas paboTa 1 0 1 bubnmoreka [JOK
«HccnenoBanue aenicTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSTHHOTO MarHUTa Ha PaMKy
C TOKOMY
JleficTBMe MarHUTHOTO IOJIS Ha

5 JBIOKYIIYIOCS 3apsKEHHYIO 1 0 0 bu6muoreka [IOK
gactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cunel JlopeHa




DNIeKTpOMAarHuTHasE MHIYKIUSA.
IToTok BEeKTOpa MarHUTHOM
uaaykuu. 2J1C nHaykimu. 3akoH
3JICKTPOMArHUTHOW WHTYKITHH
®dapanes

JlaboparopHas paboTa
«MccnenoBanue sBICHUSI
JJIEKTPOMArHUTHOM MHTYKIIUNY

bubnunorexa [IOK
https://m.edsoo.ru/ff0cal50

NupykTuBHOCTSH. SBNEHUE
camounaykiuu. I/C
CaMOMHIYKIMHU. DHEPIrHsl
MAarHUTHOTO TOJI KaTYIIKH C TOKOM.
DJIEKTPOMArHuTHOE MOJIe

bubnunorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTponucTBa U UX
IIPUMEHEHHUE: IOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHUTHI,
JNEKTPOABUTATENb, YCKOPUTENH
JJIEMEHTapHbIX YaCTHII,
MHAYKIIHOHHAs IIeYb

10

Ob6o06maromuit ypok «MarautHoe
noJjie. JIEKTpOMarHuTHas

WHTYKITU S

bubnunorexa [IOK
https://m.edsoo.ru/ff0cab82

11

KontponsHas pabora o teme
«MarsuTtHOE noJje.
DJeKTpOMarHUTHAS MH YKL

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHNYECKHE
Kosiebanus. 'apMoHMUecKue
KosieOaHusi. Y paBHEHUE

but6moreka [IOK
https://m.edsoo.ru/ff0caf06




TapMOHHYECKHUX KOJICOaHH.
[IpeBpaiienue sHepruu

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepuoja MajbIx KoJieOaHuid rpy3a
HA HUTH OT JUIMHBI HUTH U MaCcChl
rpy3a»

14

KonebarenbHbIit KOHTYP.
CB00O0IHBIE AIIEKTPOMArHUTHBIE
KOJICOaHHUS B UJI€ATbHOM
K0JIeOAaTeIbHOM KOHTYpE. AHAIOTHs
MEK/Ty MEXaHHYECKUMU H
9JIEKTPOMAarHUTHBIMU KOJICOaHUIMH

bubnunorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpPaHEHHs SHEPTUU B HJICATbHOM
K0JIeOATeIbHOM KOHTYpe

bubnunorexa [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxarIMX
KosieOaHusX. BeIHYKICHHbBIS
MeXaHUYECKHE KOJIeOaHus.
Pe3onanc. BeinyxeHHbBIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

IIepeMeHHBIH TOK.

CuHycouganbHbII IEPEMEHHBIN TOK.

MomHOCTb IEPEMEHHOI0 TOKA.
AMIITUTYAHOE U IEHCTBYIOIIEE
3HAYCHHUC CHUJIbI TOKA U HAIIPSKCHUA

but6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
IIEKTPUYECKON SHEPTUU




19

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE DIEKTPUIECKOrO
3BOHKA, T€HEpaTOpa MepPEMEHHOTO
TOKa, JIMHUH 3JIeKTpornepeaad

bubnunorexa [IOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTUYECKUE PUCKHU IIPU
IPOM3BOJICTBE IEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
JJIEKTPOIHEPTHUHU B ITOBCEAHEBHOM
KHU3HA

21

Mexanunueckue BOJIHEI, YCJIOBUSA
pacnpoctpanenus. [lepuog.
CkopocThb pacnpocTpaHeHHs U
JuinHa BosiHbL. [lonepeunsie u
MPOJOJIbHBIE BOJIHBI

bubnunorexa [IOK
https://m.edsoo.ru/ff0ccas54

22

3Byk. CkopocTb 3ByKa. I poMKOCTB
3ByKa. Bricota ToHa. TemOp 3ByKa

bubnunorexa [IOK
https://m.edsoo.ru/ff0cccOc

23

DIEKTPOMAarHUTHBIE BOJIHBI, UX
CBOMCTBA U cKOpocCTh. [kana
3JIEKTPOMArHUTHBIX BOJIH

but6moreka [IOK
https://m.edsoo.ru/ff0ccfe0

24

[IpuHIMTIIBI paIHOCBS3U U
TeneBuaeHus. Pa3Butue cpeacTs
cBa3u. Pagnonokanusa

25

KoHntponbnas padora «Konebanus u
BOJTHBI»

bubnunorexa [IOK
https://m.edsoo.ru/ff0cc618

26

[IpssMonuHENHOE pacpOCTpaHEHUE
CBETa B OJIHOPOJHOM Cpene.
Todeunslii ICTOUHUK cBeTa. JIyd
CBETa

bubnunorexa [IOK
https://m.edsoo.ru/ff0cd350




OTtpaxkeHue cBeTa. 3aKOHbI

27 oTpaxkeHus ceera. [loctpoenue bubmmorera IIOK
P o p https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomuenue ceera. IlonHoe
)3 BHYTPEHHEE OTPAKEHUE. bu6muoteka [JOK
[IpenenbHbIi yroi MoJIHOro https://m.edsoo.ru/ff0cd716
BHYTPEHHETO OTPaKEHUS
29 JlaGopatopHas pabora «3mepenue bu6nuorexa [IOK
[I0Ka3aTelIs MPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
Jlunzel. [TocTpoenune n3o06pakeHnit
30 B TuH3e. PopMyra TOHKOU JINH3BI Bubmmorexa [IOK
- POPMY ) https://m.edsoo.ru/ff0cddle
VBennueHue JTMH3bI
JlaGopaTtopHnas pabota
31 «Hccnenosanue cBONUCTB
M300pakKeHUH B JIMH3AX)
Hucnepcus ceeta. ClI0KHBIN COCTaB
0 6emnoro csera. Lser. JlaboparopHas
paborta «Habmrogenue aucnepcuu
CBETa»
1 Wntepdepennus ceera. Judpakuus bu6nuorexa [IOK
cBeta. [ludpaknuonnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bu6muoreka [JOK
[Tonsipuzanus cBera https://m.edsoo.ru/ff0cf02e
Onrtrueckne mpuOOpHI U YCTPOUCTBA
35 1 yCIIOBUSA UX O€30IaCHOTO
MPUMEHEHHUS
36 I'panuibl NpUMEHUMOCTH bu6muoteka [JOK

KJIACCUYECKON MEXaHUKHU.

https://m.edsoo.ru/ff0cf862




[TocTtynatel cienuanbHOU TEOPUU

OTHOCHUTEIIbHOCTH
OTHOCUTENBHOCTD
37 OJIHOBPEMEHHOCTHU. 3aMe/1JICHHE Bubmmorexa [IOK
AAHOBP ) s https://m.edsoo.ru/ff0cfad2
BPEMEHU U COKpAIICHUE JTUHBI
DHEPrus ¥ UMITYJIbC
18 pENATUBUCTCKOM yacTulibl. CBA3b bu6muoreka [IOK
MacChl C SHEPrUEN U UMITYJIbCOM. https://m.edsoo.ru/ff0cfc68
DHeprust MoKos
KonTtponbhas padora «OnrTuka.
39 OCHOBBI cielIUaIbHON TEOPUHU Bubmmorexa [IOK
1 P https://m.edsoo.ru/ff0cf610
OTHOCHUTEIIbHOCTH
40 ®otonbl. opmyia [1naHka. bubnmoreka [JOK
DHeprus U UMITYJIbC POTOHA https://m.edsoo.ru/ff0cfel6
OTkpBITHE U HCCIIEA0BAHNE Eu6 [IOK
noInoTeKa
41 oroaddekra. OnbiTel A. T'.
¢ o https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonsl Ppororddexra. YpaBHeHHE
42 OnHmreitHa 1 porodddexra bubmmorera LOK
s ) https://m.edsoo.ru/ff0d015¢
«KpacHnas rpanuna» potosrddexra
Jasnenne ceera. OnbiTol I1. H.
43 Jlebenena. Xumuueckoe JeicTBHE Bubmmorexa [JOK
AeBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTBa u
44 MPAKTUYECKOE IPUMEHEHHE:!

dboTosneMeHT, HOTOIATIUHK,
COJIHEUHas OaTapesi, CBETOIUO/




Permrenne 3agad 1o remMe «JIeMEHTHI

bubnunorexa [IOK

45 KBAHTOBOU ONTUKH https://m.edsoo.ru/ff0d0302
Mogenb atoma TomcoHa. ONbITHI

46 Pesepdopna o paccesiauro o- Bubmmorexa [IOK

https://m.edsoo.ru/ff0d091a
yactull. [[manerapuas mojens aroma
but6mmoreka [IOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
Wznyyenue u normuouieHue GOTOHOB

43 IIPU IIEPEXOJE aTOMa C OJTHOIO bu6nuorexa [IOK
YPOBHsI SHEPIUU Ha APYTOH. https://m.edsoo.ru/ff0d0afa
Bunael cnektpoB
BomnHoBEIe cBOlicTBa yacTUIl. BOJIHEI

49 ne bpoins. KopnyckynspHo- bu6nuorexa [IOK
BOJIHOBOM Jyaynin3M. CriOHTaHHOE https://m.edsoo.ru/ff0d0ca8
Y BBIHYXKJICHHOE U3JIyYCHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmnbiTer Pesepdopaa mo bu6muoreka [IOK
OIIPENICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
pPaauoaKTUBHOTO U3TyUYEHUs
CgoiicTBa anbda-, 6eTa-, raMma-

51 u3ny4yeHus. Bnusaaue
PaAMOAKTUBHOCTH HA KUBBIC
OpraHU3MBI
OTKpBITHE TPOTOHA U HEUTPOHA.

57 H3oTomnsl. Anba-pacna. bubnmoreka [JOK
DIIEKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaa. ['aMma-usnydyeHue

53 DHeprusi CBSI3U HYKJIOHOB B si/Ipe. bubnmoreka [JOK

SnepHbie peakuuu. AnepHblid

https://m.edsoo.ru/ff0d1356




peakrop. [IpobreMbl, TEPCIEKTUBEL,
9KOJIOTUYECKUE aCTICKTHI SICPHOM
SHEPIreTUKU

54

OnemeHTapHble YacTULlbl. OTKpBITHE
MO3UTpoHAa. MeTo1bl HAONIOICHUS U
PETUCTpALIMH 3JIEMEHTAPHBIX
yactull. Kpyrierii cron
«DyH1aMeHTAJIbHbIE
B3auMoJercTBUsI. ENUHCTBO
buznyecKoil KapTUHBI MUPa»

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

55

Bun 38é3nnoro Heba. Co3Be3aus,
SIPKUE 3BE3IbI, IJIAHETHI, KX
BumMoe aBxkenne. ConHevnas
cucreMa

56

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprum ConHua v 3BE311

57

3BE3bI, X OCHOBHEIC
XapaKTEePUCTUKU. 3BE3/IbI TTTaBHON
II0CJIEI0BATEIbHOCTH. BHYyTpEeHHEE
cTpoeHue 3BE311. COBpEMEHHBIE
MPEACTABJICHUS O MPOUCXOKIACHUU U
spostronny CoJIHIA U 3BE3

58

Muneynsiii [1yre — Hama
lNanmaxrtuka. [lonoxxeHue u qBUXKEHUE
Connua B Nanaktuke. ['anakTuku.
UYépHble AbIPHI B sApax TATAKTUK

59

Bcenennas. PazOeranue ranakTuk.
Teopus bosboro B3peIBa.




PenukroBoe uznyuenue.
Meraranaktuka

60

Hepermennsie npo0iaembl
ACTPOHOMHHU

61

KoHnTtposbHas padota «2JI€eMEHTHI
ACTPOHOMHUHU U aCTPOPUZUKI»

62

Ob6o6maromuit ypok. Pois pusuku
Y aCTPOHOMHUU B IKOHOMHUYECKOM,
TEXHOJIOTHYSCKOM, COIMAILHON 1
3THYECKOH cdepax AesITeTbHOCTU
YeJI0BEKa, COBPEMEHHON HAy4YHOU
KapTHUHE MHUpa

63

KoHTposbHast pabota B paMkax
MIPOMEXKYTOUYHOU aTTECTAllUK

64

O06o06mmarmuii ypoxk.

Posnb ¢puznueckoit Teopun

B ()OPMHUPOBAHUY MIPEICTABICHHIA
0 ¢pu3NUECKON KapTHHE MHUPa

65

O6o6maromuit ypok. Mecrto
¢u3nUecKoil KapTHHBI MUpPA B
0011eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUI O IPUPOJIE

66

IToBrOpenue. MaraurtHoe noie.
DNeKTpOMarHuTHasE MHIYKIUs

67

[ToTOpenue. Ontrka. OCHOBBI
ClielIMaIbHON TEOPUU
OTHOCUTEIIbHOCTH




[ToBropenue. KBanropas ¢uzuka.
DJIEeMEHTHI aCTPOHOMUU U
actpoduzukiu. [logBenenne UToros
y4eOHOro rosa

68

bubnunorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

» Gusuka, 11 kmace/ Msikumes I'.J1., byxosues b.b., Yapyrun B.M.
nox peaakuueit [TaphentoeBoit H.A.

Axunonepnoe ob6mectso «M3narensctBo «IIpocsemenne

METOANYECKHUE MATEPHUAJIBI 1JISA YUUTEJIA
B.A. Bonxkos. [Toypounsie pazpadotku 1o ¢pusuke. 11 kimacc. M.: "Bako", 2018
H.A. [TapdentreBa. Coopuuk 3aaau no ¢pusuke 10-11 xmacchl.

M.: "IIpoceewmenune”, 2018

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

11 xmacc https://m.edsoo.ru/7f41c97¢






