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[Iporpamma 1o @Qu3uke 0a30BOTO YpOBHS Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IOJOKEHHUW W TPeOOBAHUWI K pe3yibTaram
OCBOEHUSI OCHOBHOM 00pa3zoBaTesIbHOM nporpammsbl, npecTtaBieHHbx B GI'OC COO,
a Takxke ¢ yu€TtoMm (QeaepanbHONl pabodeld MporpaMMbl BOCHUTAHMUS M KOHIICTILIUU
npenofaBaHus ydueOHoro mpeamera «@Duszmka» B 00pa30BaTeIbHBIX OpraHU3ALUSAX
Poccuiickoit @enepariuu, peaaus3yroImX OCHOBHbIE 00pa30BaTe/IbHbIC MPOrPaMMBI.

ConepxaHue mnporpaMMmbl 10 (uU3uMKe HampaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHHBI Mupa oOyuatomuxcs 10—11 kimaccoB npu oOydueHuu
ux (u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IIEATEIBHOCTHOTO MOJXOJa.
IIporpamma 1o ¢uszuke coorBercTByeT TpedoBanusiM GI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANpPEAMETHBIM pe3ysbTaTaM OOYyYEeHHs, a TaKxKe
VUUTBHIBAET HEOOXOJUMOCTh peaM3alli MEXIPEIMETHBIX CBs3ed (QU3UKU C
€CTECTBEHHO-HAYYHBIMU yUeOHBIMU IpeaMeTaMu. B Hell ompenesnsitoTcsi OCHOBHBIE
1eIu U3ydeHus (U3MKH Ha YPOBHE CPETHEro 00Iiero o0pa3oBaHMsl, TUIAHUPYEMbIe
pe3yiabTaThl OCBOEHUS Kypca (DM3UKU: JTUYHOCTHBIE, METANIPEIMETHbIE, TIPEIMETHbIE
(Ha 6a30BOM ypOBHE).

[IporpamMma no pusMKe BKIIOYAET:

e IUIAHMpYEMbIE PE3yJIbTaThl OCBOEHUS Kypca (M3MKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YJIbTATHI MO roJlaM O0yUEHUSs;

e cojepkaHue yueOHoro npeamera « Du3nkay 1mno rojgaM o0ydeHwusl.

du3nka Kak Hayka o Haubosee oOUIMX 3aKOHAX MPUPO/Ib, BHICTYIIAs B KAUYECTBE
y4eOHOro MpeaMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HaHHM 00
okpyxaromem wmupe. HIKOAbHBIA Kypc (QU3MKHM — CHCTEMOOOpasyromuil A
€CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOIBbKY (PHU3NYECKHE 3aKOHBI JIeXKAT B
OCHOBE TMPOIIECCOB M SIBJIECHUN, H3y4aeMbIX XUMHEH, Ouosoruei, Quznueckoit
reorpadueit u actponoMuet. Mcnosb3oBaHue U aKTUBHOE TPUMEHEHHUE (PU3HMUECKUX
3HaHUU OMpEJENIeT XapaKTep U pPa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHM B cdepe
OHEPreTUKH, TPAHCIIOPTA, OCBOEHUS KOCMOCA, MOJYYEHHsS HOBBIX MaTEpUaIOB C
3aJlaHHBIMU CBOMCTBaMHM M JApyrux. M3yueHue (pu3mku BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHHE  E€CTECTBEHHO-HAYYHOM  KApTUHBI MHpa  OOyYalolluxcs, B
(dbopMHpoBaHUE YMEHUI IPUMEHATH HayUHbII METO/] IO3HAHUS NP BBITOJIHEHUN UMU
y4eOHBIX HCCIICIOBAaHUM.

B ocHOBYy kypca (usuku 1st ypoBHS CpeaHETO 00IIero 00pa3oBaHus MOJOXKEH
PAI UAEH, KOTOPBbIE MOYKHO PACCMATPUBATh KaK MPUHIIMIIBI €T0 TOCTPOCHHS.

Hoess yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTHUYECKH
3aBEpUIEHHBIM, OH COJIEP)KUT MaTepuan U3 BCeX pa3fesioB (PU3MKH, BKIIIOUAET Kak
BOIPOCHI KJIACCUYECKOU, TAK M COBPEMEHHON (DU3UKH.



Hoesn cenepanuzayuu. B cooTBeTcTBUM C HEW Marepual Kypca (Qu3MKu
00BbeIMHEH BOKPYT Pu3ndeckux Teopuil. Bexymmm B kypce sBisieTcs: GOpMUpOBaHHE
IPEICTaBICHUN O CTPYKTYPHBIX YPOBHSX MaT€pUH, BEIIECTBE U MOJIE.

Hoes eymanumapuzayuu. EE peanuzanus TmpeanosaraetT HCIOJIb30BaHUE
rYMaHUTapHOTO MOTEHIMana (U3NYECKOM HayKd, OCMBICICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3zBUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKIMH, HDABCTBEHHBIMU U
HKOJIOTMYECKUMHU TTPOOIEMaMHU.

Hoes npuxnaonoii nanpasnennocmu. Kypc hbusuku npeamnosiaraet 3HaKOMCTBO C
IIUPOKUM KPYTrOM TEXHUUYECKUX M TEXHOJIOTUUECKUX PUIIOKEHUI N3YUEHHBIX TEOPUI
Y 3aKOHOB.

Hoes osxonocuzayuu  peannsyercss MOCPEACTBOM  BBEJIEHUS  JJIEMEHTOB
COJIEpKaHusl, MOCBAIIEHHBIX 3KOJOTMYECKUM IMPOOIEMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHBl C PA3BUTUEM TEXHUKUM M TEXHOJIOTMM, a TaKkke OOCYKIEHMs IpoOieM
palOHAaIBHOIO [IPUPOIONOB30BAaHUS U SKOJOTHYECKONW OE30MaCHOCTH.

Crep>KHEBBIMU d3JIEMEHTaMH Kypca (U3MKM Ha YpOBHE CpPETHEro OOIIero
oOpa3oBaHHs SBISAIOTCS (u3nueckue Teopuu ((HOpMUpPOBAHHME TMPEACTABICHUN O
CTPYKType€ NMOCTpOECHMs (PU3MUECKON TEOopuH, poiau (PyHAAMEHTAIbHBIX 3aKOHOB U
IPUHLUIIOB B COBPEMEHHBIX MPEACTABICHUAX O IPUPOJIE, TPAHUILIAX IPUMEHUMOCTH
TEOpUH, JIJIs1 ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U MPOIIECCOB).

CucTeMHO-esITeIbHOCTHBIN MOJIX0/] B Kypce (DPM3UKH pean3yeTcs MPexk/ie BCETo
3a CYET OpraHu3alMH AKCIEPUMEHTAIBLHON JeATeIbHOCTH oOyvatommuxcs. s
0a30BOro ypoBHS Kypca (PU3MKH — 3TO MCIIOJIB30BAHME CUCTEMBI (PPOHTAJIBHBIX
KPaTKOBPEMEHHBIX dKCIIEPUMEHTOB U JIA0OPATOPHBIX PabOT, KOTOPBIE B IPOTpaMMe IO
¢uszuke O0OBEAMHEHBI B OOIIMH CIHCOK YYEHHUYECKHX MPAKTUYECKUX paloT.
Brigenenue B ykazaHHOM HepedHe JabopaToOpHbIX padoT, MPOBOAUMBIX SIS KOHTPOJIS
U OIICHKH, OCYIIECTBISICTCS y4aCTHHKaMHU OOpa30BaTEIBHOTO TpOIecca MCXOMs U3
OCOOCHHOCTEHM IUJIAaHUPOBAHWS M OcCHalleHus kabunera ¢u3uku. Ilpu >TOM
o0ecnieunBaeTcs OBJIaJ€HUE OOYYaIOIMMUCA YMEHMSIMHM INPOBOJIUTH KOCBEHHBIE
U3MEpEHUs, HCCIIEeOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIUYMH U TOCTAaHOBKY
OTIBITOB IO MPOBEPKE MPEATIOKEHHBIX THIIOTES.

bonblioe BHUMaHue yAenseTcsl pelIeHuI0 PACUETHBIX M KaueCTBEHHBIX 3a7ad.
[Ipu 3TOM U1 pacdyETHBIX 3a4a4 MPUOPUTETOM SIBIIAIOTCA 33Ja4d C SBHO 3a/laHHOM
(¢u3nyecKol  MOJAENBIO, TO3BOJISIOIIME TMPUMEHSATh M3YyUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjiena Kypca, Tak U HHTETPUPYsI 3HAHHS U3 Pa3HbIX
pa3nenoB. [ kKaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIFOTCS 3a/1aHus Ha 00BSCHEHUE
IpOTEKaHusl (PU3NUECKUX SBJICHUI U IPOLECCOB B OKPY KAIOIIEH KU3HHU, TpeOyroIue
BbIOOpA PU3NUECKON MOJIENH JUIsl CUTYalluu IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ TpeboBanusimu OPI'OC COO k mMarepualbHO-TEXHUYECKOMY
o0ecrnedyeHn0 yuyeOHOro mporecca 0a30BbId YpOBEHb Kypca (U3MKH Ha YPOBHE



cpenHero oOmiero oOpa3oBaHMs JOJDKEH HU3y4aTbCs B YCIOBUAX IPEIMETHOTO
KaOuHeTa (U3MKKM WIM B YCJIOBUSAX MHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTEeCTBEHHO-HAyYHOr0 IMKiIa. B kaOuHeTe (Pu3nKu OHKHO OBITH HEOOXOAMMOE
naboparopHoe 000pyAOBaHKE VISl BBITIOJTHEHHS YKa3aHHBIX B TIpOTpamMMe o (hU3HKe
YUYEHUYECKUX MPAKTUUECKUX PadOT U JEMOHCTPALIMOHHOE 000pyA0BaHUE.

JleMoHCTpalMOHHOE ~ oOOopyaoBaHHe (GOPMHUPYETCS B  COOTBETCTBHH  C
OPUHIIMUIIOM  MHHUMAJIbHOM  JOCTaTOYHOCTHM M  OOECHEYMBAET MOCTAHOBKY
NEPEYNCIICHHbIX B TMporpaMMe M0 (u3uKe KIIOYEBBIX JACMOHCTpAUNA IS
UCCIICIOBAaHMUSI ~ M3yYaeMbIX  SBJICHHH W  MPOLIECCOB, OMIHUPUYECKUX U
(byHIaMeHTalIbHBIX 3aKOHOB, UX TEXHUUYECKUX PUMEHEHHI.

JIabopatopHoe 000pyZOBaHHE MJIsi YYCHHUECKHX MPAKTUYECKUX padoT
dbopMupyeTcs B BUAC TEMATUUECKUX KOMIUIEKTOB M 00ECTICUNBACTCS B pacyETe OJJHOTO
KOMIUIEKTa Ha JABYX oOydaromuxcs. Temarndeckue KOMIUICKTHI J1aOOpaTOPHOTO
o0OpymOBaHusl JOJDKHBI OBITh TIOCTPOEHBI Ha KOMIUICKCHOM HCIIOJIb30BAHUU
aHAJIOTOBBIX U IHU(PPOBBIX NPHUOOPOB, a TAaKXKE KOMIBIOTEPHBIX H3MEPUTEIbHBIX
CUCTEM B BHJIE IIUPPOBBIX J1a00paTOpUid.

OCHOBHBIMU TIENIIMU U3YYeHUS (PU3UKU B 00IIIEM 00pa30BaHUU SBISIOTCS:

e (opmupoBaHHE UWHTEpeca M CTPEMJICHHS OOYyYaIOIMUXCS K HAyIHOMY
U3YYCHHUIO TPUPOJbI, DPA3BUTHE HUX HWHTEIUICKTyaIbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BUTHE NPEJCTaBICHHUI O HAYYHOM METOJE MO3HAHUS U (POPMHUPOBAHUE
HCCIIEIOBATEICKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHHSIM;

e (opMHpoOBaHHE HAYYHOTO MHUPOBO33PECHUS KaK PE3yJIbTaTa W3YYCHUS OCHOB
CTpOCHHS MaTepuH U (PyHAAMEHTATbHBIX 3aKOHOB (DU3HKHU;

e (opMupoBanue yMeHUI OOBSCHATH SIBICHHS C UCIIOJIb30BaHUEM (DHU3UIECKUX
3HAaHWUU ¥ HAYYHBIX IOKA3aTEIbCTB;

e (opmupoBaHHE TPEACTABICHUNA O pONMU (GUNKH I Pa3BUTHS APYTUX
€CTECTBCHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTmkeHne 3TUX Leleil oOecreynBaeTCsl PElIeHHEM CIeAyIONINX 3a7ad B

mpoIiecce u3yueHus Kypca (U3MKA Ha ypOBHE CPEAHETO 00IIero oopa3oBaHums:

e MpHOOpPETEHHE CUCTEMbl 3HAHUK 00 OOHIUX (PU3UUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOPHsX, BKIIOYas MEXaHHWKY, MOJCKYJSIpHYI0  (QU3HUKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (PU3UKY U 3JI€MEHTHI aCTPOPHU3UKY;

e (opMHpoBaHHE YMEHUN MPUMEHITh TEOPETUUECKUE 3HAHUS JIs1 OOBSICHEHUS
(bU3HYECKUX SBJICHUA B IPUPOJIC U JUTS TIPUHSATHUS TPAKTHYICCKUX PEIICHUH B
MIOBCETHEBHOM JKU3HU;

e OCBOCHHE CIIOCOOOB pEIICHUS pa3IUYHBIX 3aJad C SIBHO 3aJaHHOUN
busznueckoil Monenblo, 3agad, IOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3anue (U3NIECKOil MOJIeNH, aIeKBaTHON YCIOBHSM 3aa4u;



e TMOHWMaHHE (UBMYECKUX OCHOB W TIPHUHIIUIIOB JEHCTBUS TEXHUYECKUX
YCTPOWCTB M TEXHOJIOTHUECKHUX IPOIECCOB, WX BIUSHUSA Ha OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJIaMU CaMOCTOSITEILHOTO TIUIAHUPOBAHUS W TIPOBEICHUS
(UBUYECKUX DKCIEPUMEHTOB, aHaIM3a W WHTEpHpeTanuu HUHPOpMAIUH,
OTIpe/IeNICHUS TOCTOBEPHOCTHU MOJIyUYEHHOTO PE3yJIbTaTa;

e CO3JaHUE YCIIOBHM Ui Pa3BUTHS YMEHUW IPOEKTHO-UCCIENOBATEIBCKOM,
TBOPYECKOM I€ATEIbHOCTH.

Ha wusyuyenue ¢usuku (06a30BBI YpOBEHB) Ha YypOBHE CpEeAHEro OOIIero
oOpazoBanus orBouTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 vaca B Hezeno), B 11
Kjtacce — 68 JacoB (2 yaca B HE/ICIIO).

[Ipemnaraempiii B mporpamme 1o (u3uMke TmepedyeHb JdabopaTOpPHBIX H
NPaKTUYECKUX paboOT SBISETCA PEKOMEHIOBAaHHBIM, YUYWUTEIb JIENAET BBHIOOP
OpOBEICHUs] JIA0OPATOPHBIX pabOT M ONBITOB € YYETOM HWHIUMBUIYAIbHBIX
0COOEHHOCTEH 00yJarOIIMXCH.

COJEPKXAHUE OBYUYEHUA

11 KITACC

Paznen 4. daekTpoanuHammnka

Tema 1. Macnummnoe noje. I1eKmpoOMazZHUMHAA UHOYKYUA

[TocTostHHBIE MarHUTHI. B3anMOAE€MCTBUE MTOCTOSHHBIX MAarHMTOB. MarHutHoe
noJie. Bektop MarHuTHOM MHAYKIUU. [[pUHIUII Cyneprio3uiiui MarHUTHBIX TOJIEH.
Jluanm wmarHuTHOM uWHAYKUMM. KapThHa JUHUHA MArHUTHOM WHAYKUWHU TOJIA
MMOCTOSIHHBIX MarHUTOB.

MarauTHoOe 1oJie MpOBOJHUKA C TOKOM. KapThHa TMHUN MHAYKIIMA MAarHUTHOTO
MOJSl JUIMHHOTO MPSIMOTO TPOBOJHHWKA W 3aMKHYTOTO KOJIBLIEBOIO MPOBOJIHHKA,
KaTyLKHU ¢ TokoM. OnbIT Dpcrena. BzanmoneicTBue NpoOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJib U HaIllpaBJICHUE.

Cuna JlopeHiia, €€ MOyJb U HampaBiieHUe. [[BrxkeHue 3apsSKEHHON YacTHUIlbI B
OJTHOPOJTHOM MarHuTHOM mose. Pabota cuiet Jlopena.

SIBneHue 3JIEKTPOMArHUTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIYKLIVH.
DIIEKTPOIBUKYILAs CHJIA UHAYKIMU. 3aKOH 3JIEKTPOMAarHuTHOW HHAYKIuK Papazes.

BuxpeBoe anekTpuueckoe mMoje. OIEKTPOABMXKYINAs CHJIa HWHAYKIUU B
MPOBOJIHUKE, IBUKYLIEMCS MOCTYIATEIBRHO B OJTHOPOJHOM MAarHUTHOM IOJIE.

IIpaBuino Jlenna.

NHnykTUBHOCTh.  SIBIIEHME  CaMOMHAYKUMH.  OJEKTPOABIKYIIAs  CHJIA
CaMOWHIYKIIUH.



DHeprusi MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHuyeckue ycTpoiucTBa U MPAKTUYECKOE TPUMEHEHUE: TOCTOSIHHBIE MAIHUTHI,
ANEKTPOMArHUThl,  AJEKTPOJABUraTEllb, YCKOPHUTEIHM  DJIEMEHTApHbIX  YacCTHIL,
VHAYKIUOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIIOHEHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM IOJIEM.

JIvHMM MHAYKIMYA MAarHATHOTO MOJIA.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Ammnepa.

JencrBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBneHHE 3JIEKTPOMArHUTHON UHAYKIWH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABWKYILIEH CHIbl MHAYKIMU OT CKOPOCTH H3MEHEHHUS
MAarHATHOTO MOTOKA.

SIBneHne caMOMHAYKIHUU.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

N3ydeHne MarHuTHOTO IOJIS KaTYIIKH C TOKOM.

Hccenenoanue 1eMCTBASI HOCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

HccnenoBanue SBICHUS JIEKTPOMArHUTHOM UHIYKLIHUH.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEDAHUA

KonebarenbHast ~ cucrema. CBoOomHBIE ~ MEXaHMYECKHe  KoJeOaHusl.
Napmonnueckue konebanud. Ilepuon, yacrtora, ammiutyaa U (aza KojeOaHUM.
[IpyXuHHBIN MasATHUK. MareMaTHYEeCKMHW MAasATHUK. YPABHEHUE TapPMOHUYECKUX
kosneOanuii. [IpeBpaiienne sHeprun Mpu rapMOHUYECKUX KOJIEOaHUsX.

KonebGarenbnpiii  koHTYyp. CBOOOAHBIC JJIEKTPOMATHUTHBIE KOJIEOAHUS B
UJealbHOM KOJICOATEIbHOM KOHTYype. AHAJIOTUS MEXIy MEXaHUYECKUMHU W
ANEKTPOMATHUTHBIMU KosieOaHusaMu. @opmyina TomcoHa. 3aKOH COXpaHEHUS SHEPTUU
B UJICAJIbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpeacraBnenne o 3aryxaronmx KoieOaHUSX. BBIHYXICHHBIE MEXaHHUECKHE
kosneOanus. Pezonanc. BeiHyKIeHHbBIE 37IEKTPOMAarHUTHBIE KOJICOaHMSI.

ITepemennsbiii  TOK. CHHYyCOMJANbHBIM MEPEMEHHBI TOK. MOIIHOCTH
NEPEMEHHOTO TOKa. AMIUIMTYJIHO€ M JIEWCTBYIOIEE 3HAYEHHWE CHJIBI TOKA H
HANPSIKCHUS.



Tpanchopmarop. IlpousBoacTBo, mepenada u MOTPEOICHHUE 3IEKTPUUYECKOM
SHEPIrur. ODKOJOTMYECKHE PHUCKH IMpPU HPOU3BOACTBE 3JEKTpo3Hepruu. KynbTypa
UCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuyeckre yCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: JJIEKTPUYECKUN
3BOHOK, I'€HEPATOP NEPEMEHHOTO TOKA, IMHUU DJIEKTPOIIepe1ay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoyieOaTeTbHOW CHUCTEMBI (TIPYXKUHHBIA WM
MaTeMaTUYeCKU MasiTHUK).

Habmronenue 3aryxaromux KojieOaHHi.

HccnenoBanne cBOWCTB BBIHYKACHHBIX KOJIeOaHUH.

Hab6nronenue pe3onanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuusmiorpaMmbl (3aBUCUMOCTH CHJIBI TOKA W HAIPSKEHUST OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOaHUH.

Pe3onanc 1npu mocimenoBaTENIbHOM — COEAWHEHHHM  PE3UCTOPA,  KaTyLIKH
MHJIYKTUBHOCTH U KOHAEHCATOpa.

Mopens IMHUY AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

HccnenoBanne 3aBUCHUMOCTH TMEPUOJAa MallbIX KoJieOaHWI TIpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MaccChl rpy3a.

Hccenenoanne nmepeMeHHOro TOKa B LENU M3 IOCIEA0BATEIBHO COCIUHEHHBIX
KOHJICHCATOpa, KaTYyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60JIHbL

Mexanuueckue BOJHBI, YyclioBus pacnpoctpaHeHus. Ilepuon. Ckopoctb
pacnpocTpaHeHuss W JjauHa BoJHBL. [lomepeuHble W OPOJOJIBHBIE  BOJIHBIL.
WNurtepdepenius u auppakiuus MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHUSl M3Jy4YEHUS AJIEKTPOMArHUTHBIX BOJIH.
B3anMHuas opuentanusi BektopoB E, B, V B anexkrpomaruutHOil BoaHe. CBolcTBa
AIIEKTPOMArHUTHBIX BOJIH: OTpaKE€HHUE, MPEIOMIICHHE, MOJspu3aius, JUpaxius,
unTepdepeHius. CKopocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIkana >JE€KTPOMATHUTHBIX BOJIH. [IpMMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBsI3U U TeneBuaAcHusA. Pannonokanus.

DIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEeIbI.

TexHuyeckre yCTpOMCTBA W NPAKTHYECKOE TNPUMEHEHHE: MY3bIKAJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBas JMWAarHOCTMKAa B TEXHUKE WM MEIMIIMHE, pajap,
paaronpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-neyn.

Jlemoncmpayuu



OO6pazoBanue 1 pacIpOCTPAHEHUE MONEPEUHBIX U MPOAOIbHBIX BOJH.

KoneGmtomieecs Tea0 Kak HICTOYHUK 3BYKa.

HabGnronenue orpaxeHus: U IpeoMICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeniinu u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

Habmoienue cBsi3u rpOMKOCTH 3ByKa M BHICOTHI TOHA C AMILTUTY/IOM U YaCTOTOM
KoJie0aHui.

HccnenoBanne CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHHUE, MPEIOMIICHHUE,
noJiipu3anus, 1uppakuus, THTEpPEpeHIIHs.

Tema 3. Onmuxa

I'eomerpuueckass ontuka. [IpsmMoiMHENMHOE pacnpoCTpaHEHHWE CBETa B
OHOpOIHOM cpene. JIyd cBera. ToueUHbIM UCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHbl OTpaxkeHUs cBeTa. [locTpoenne u300paxkeHUN B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOMIOTHBIA MOKa3aTelb
npenomnieHus. llonmHoe BHyTpeHHee orTpaxeHue. IIpenenpHbIl yron MOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

HNucniepcust cBera. ClI0XKHBIN cocTaB 0eoro ceerta. LIBer.

Cobuparonrye u paccenBaroiie JUH3bL. ToHKas arH3a. PDOKYCHOE PacCTOSHUE U
ONTHYECKasi cujla TOHKOW muH3bL. [locTpoeHue wu300pakeHUil B cOOMpArOMIUX U
pacceuBarommx JIMH3ax. DopMysia TOHKOM JUH3bIL. Y BEJIUYEHUE, TABAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA TEOMETPUUYECKON ONTHUKHU.

Bonnosas onrtuka. Untepdepenius cera. KorepeHTHbIE HCTOYHUKH. Y CIOBUS
HaOJIIO/IEHUS MAKCUMYMOB ¥ MUHUMYMOB B MHTE€P(GEPEHIIMOHHONW KapTUHE OT JIBYX
CHUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpaxuusa ceeta. JudpakiuonHas pemeTka. Y cioBue HaOMOACHUS TJIABHBIX
MaKCUMYMOB TMpU TMaJ€HUd MOHOXPOMATHYECKOTO CBeTa Ha JU(PaKIIMOHHYIO
PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTPOWCTBA M NPAKTHUYECKOE IPUMEHEHHWE: OYKH, JIyIa,
¢doToanmapar, MPOEKIUOHHBIN armapaT, MUKPOCKOII, TeJIECKOIl, BOJIOKOHHAs OITHKA,
nupakiMOHHAs PEMIETKA, MOJISPOUI.

Jlemoncmpayuu

[IpsMonvHEHOE pAacHpPOCTPAHEHUE, OTPAKEHHE M IIPEIOMIICHHE CBETA.
OnTHueckue mpuodOpHI.

[TonHOE BHyTpeHHEE OTpakeHue. Moenb CBETOBOA.

UccnenoBanne CBONCTB M300paKeHUH B JIMH3aX.

Mopenn MUKpOCKOMa, TEJIECKOIA.

Hab6nronenue natepdepeHnmm cBeTa.



Hab6nronenue nudpaxium ceera.

Hab6nronenue nucnepcuu cBera.

[Tonydenue cnekTpa ¢ MOMOIIBIO IPU3MBI.

[Tonydenue cnekTpa ¢ MOMOIIBI0 AUGPAKIIMOHHON PEIIETKH.
Hab6nronenue nonspusamnuu cBeTa.

Yuenuueckuui sxcnepumenm, n1abopamophvie pabomoi
N3Mepenue nokazaress npeoMIeHUs CTeKIIa.
UccnenoBanne CBONCTB M300paKeHUH B JINH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3nen 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCUTEILHOCTH
['paHu1bl IPUMEHUMOCTH KJIACCMYECKON MexaHMKU. [locTynarsl crieruanbHOU
TEOPUM OTHOCUTEJILHOCTU: WHBAPUAHTHOCTHh MOMYJISI CKOPOCTH CBETa B BaKyyMe,
MPUHLNI OTHOCUTEJIBHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpalleHUe
JUTMHBI.
DHEprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBsi3b Macchl C SHEPIHEN M MUMIIYJIbCOM PEJSITUBUCTCKOM YacTHUIbl. DHEpPrus
ITOKOS.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Dnemenmol K6AHMOBOU ONMUKU

®oronsl. Dopmyna [Inanka cBsi3u s3HEPTrUU HOTOHA C €TO0 YACTOTON. DHEPTHUA U
UMITYJIbC (POTOHA.

OtkpeiTue U ucciaegoBanue orordpdexra. OnbiTel A. I'. CroneroBa. 3aKOHBI
dotorddekra. YpaBHenue OitHmTenHa g porodaddexra. «Kpacnas rpanunan
doTtorpdexra.

JlaBnenne cBera. OnbiThl I1. H. JIeOGenera.

XUMHUYECKO€E JeHCTBUE CBETA.

TexHuueckue yCTpOWCTBA U MPAKTHUECKOE NPUMEHEHHE: (POTOAIEMEHT,
dboToaTyuK, cCoIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®oT03(deKT HA YCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

Uccnenosanue 3akoHOB BHEMIHETO (oToddhdeKTa.

CBeToauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atroma Tomcona. OmnbiTel Pesepdopaa mo paccessHHIO 0 -4aCTHII.
[Inanerapunas mozaens atoma. [loctynatel bopa. M3nydenue u nornomnienre (poToOHOB



IIpU MEPEXO0€ aTOMa C OJIHOTO YPOBHS SHEPIrUuM Ha Apyrou. Buael ciektpoB. Ciektp
YPOBHEU 3HEPrUM aTOMa BOJOPOAA.

BonnHoBeie cBoiicTBa yactull. Bonnsl e bpoitnsa. KopryckynsipHO-BOJTHOBOM
IyaJIu3M.
CHOHTaHHOE U BBIHYXJIEHHOE U3JIyYEHHE.
TexHnyeckue ycTporucTBa U NPaKTUUIECKOE IPUMEHEHUE: CIIEKTPAIbHBIN aHAIU3
(cmekTpockon), Ja3ep, KBAHTOBbI KOMIIBIOTED.
Jlemoncmpayuu
Mopens onsita Pezepdopra.
Omnpenenenre JUIMHBI BOJIHBI Ja3epa.
Habmoienue nuHedvaThIX CleKTPOB U3ITyUYEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopHule pabomol
HaOmronenue nuHeHyaToro crekTpa.
Tema 3. Amomnoe a0po
DKCHEPUMEHTBI, OKa3bIBAIOUIUE CJOKHOCTh CTpoeHHs sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdopaa mo onpeeneHnio coctaBa paiuoakTUBHOTO
nuznydenus. CBolicTBa anbda-, 6eTa-, raMMa-u3inydeHus. BivsHue painoakTHBHOCTU
Ha YKUBBIE OPTaHU3MBI.
OTtkpbiTHe TIpoTOHA UM HeWTpoHa. HyknonHas mogens snpa [eiizenOGepra—
NBanenko. 3apsn sapa. MaccoBoe uucio sapa. M30Torsl.
Anbda-pacnaa. IeKTPOHHBINA U TO3UTPOHHBIN OeTa-pacnai. ['aMMa-u3inydeHue.
3aKOH paAuOaKTUBHOTO pacraja.
DOHeprus CBA3M HYKJIOHOB B sifpe. AnepHbie cuibl. JleQekT Macchl sapa.
SInepueie peakunu. /leneHne u cuHTE3 AI€p.
Anepnsiii peaktop. TepMosaepHblii cuHTe3. [IpoOaeMbl 1 TepCIIeKTUBBI SAECPHOM
DHEPreTUKHU. JKOJIOTHUYECKNE ACTIEKTHI IAEPHON YJHEPTETUKHU.
DneMeHTapHble YacTUIlbl. OTKPBITUE MO3UTPOHA.
MeToap1 HaOIIOIEHUS U PETUCTPAIIUH 3JIEMEHTAPHBIX YaCTHUII.
dyHaaMeHTalbHbIE B3aUMOAeHCTBUS. EqMHCTBO (hr3nueckoil KapTUHBI MHpA.
TexHuyeckue ycTpOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: NO3UMETp, KaMepa
Buiibcona, siiepHbii peakTop, aToMHas 6oM0a.
Jlemoncmpayuu
CU€TurK MOHU3UPYIOIINX YACTHUL.
Yuenuueckuui sxkcnepumenm, nabopamopnsie pabomol
UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3pnen 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU



Oranbl pa3BUTHS acTpoHOMHHM. [IpHknazHOEe M MHUPOBO33PEHUYECKOE 3HAUEHHUE
ACTPOHOMMH.

Bun 3BénnHoro Heba. Co3Be3qusi, sipKue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JIBHKECHUE.

ConnHeuHas cucrema.

Connue. ConHeuHast akTUBHOCTb. MicTounuk 3Heprun CosiHUA U 3BE31. 3BE3/bI,
X OCHOBHBIE XapaKTEPUCTHUKU. J(MarpaMma «CIEKTPAJIbHBIM KJIACC — CBETUMOCTH.
3BE34bI IJIaBHOW MOCJIEAOBATEIBHOCTU. 3aBUCHUMOCTh «Macca — CBETUMOCTB» IS
3BE3]] IJIaBHOM MOCJIeI0BaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHbIE
IIPEACTABICHHSI O TPOUCXO0KIEHNUN U 3BOIIOIMN COJTHIA U 3BE3/. DTallbl dKU3HH 3BE3].

Mneunstii Ilyte — nHama [amaktuka. [lonoxkenume m nBwxkenue CoaHua B
lNamaktrike. Tunel ranakTuk. PaguoranakThuku M KBaszapbl. UEpHBIE IBIPHI B SAIpax
raJaKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon Xa06sa. PasOeranue ranakTuk.
Teopus bonpmoro B3psiBa. PenuKTOBOE M3TydeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraramakTuka.

Hepeménnpie mpo0sieMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

Habmonenuss HEBOOPYKEHHBIM TJIA30M C HCIOJIB30BAHHUEM KOMIBIOTEPHBIX
MPWIOKEHUN U1l OMPENEICHUs TOJO0KEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CeBEpHOro MOIYIIApUs U IPKUE 3BE3/BI.

Habmronenus B treneckon JlyHsl, mianet, Mueunoro I1yTu.

O06o01mammee NOBTOPpeHUe

Ponb pus3mku 1 acTpOHOMUM B 3KOHOMUYECKON, TEXHOJIOTUYECKOM, COIIMATbHOM
U 3TUYECKOM cpepax JesTeIbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHH B
COBPEMEHHOM HAYyYHOUW KapTHUHE MUpPa, posib (PU3HUECKOU TeOpuHr B (HOPMUPOBAHUU
IpeCTaBlIeHU 0 (PU3MUECKON KapTUHE MUpPa, MECTO (PU3UYECKON KapTUHBI MHUpA B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJE.

MexnpeaMeTrHbie CBA3H

Nzydyenne kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyliecTBIse€TCs C
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMM MAaTE€MaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTHUH.

Meoswxcnpeomemnvie nowsimusi, CBSI3AHHBIE C W3YYEHUEM METOJIOB HAyYHOI'O
MO3HAHUS: SBJICHUE, HAYYHBIHN (DaKT, TUIIOTE3a, (PU3nUecKasi BeIMUMHA, 3aKOH, TEOPHS,
HaOIII0/IEHUE, SKCTIEPUMEHT, MOJICTTUPOBAHUE, MOIEIIb, U3MEPEHHUE.

Mamemamuxka: pellieHre CUCTEMbl YpaBHEHUN, TPUTOHOMETpUYECKHE (PYHKITUU:
CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBl M MX IPOEKIMH HA OCHU KOOPAMHAT, CII0)KEHUE BEKTOPOB, ITPOU3BOJIHBIC



ANIEMEHTApHBIX (QYHKIWNA, TPU3HAKK TOJ00MS TPEYTOJbHUKOB, OIPEICICHHE
MJIOIAHU TUIOCKUX (huryp u 00bEMa Ted.

Buonocus: »>nMeKTpUYECKHWe SBICHUS B JKUBOW TMpHpoje, KoiedaTenbHbIe
JIBVOKCHUSI B KUBOW MPUPOJE, ONTUYCCKUE SIBICHHUS B JKUBOW TPHUPOJE, ICHCTBHE
paauaIy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOGHHUE aTOMOB M MOJICKYJI, KPUCTAUTMYECKAs] CTPYKTypa TBEPIBIX
TEeJ, MEXaHU3MbI 00Pa30BaHUS KPUCTATUTMUECKONU PEMIETKH, CIICKTPAIbHBINA aHAJIHN3.

l'eocpaghus: MarHUTHBIC TIOTIOCA 3E€MITH, 3aJI€KW MarHUTHBIX Py, poTochEMKa
3eMHOU TIOBEPXHOCTH, MPEICKa3aHUE 3EMIICTPSICCHHM.

Texnonoeus: JNHWHUW  DIEKTpONepenad, TEeHepaTop MEePEeMEHHOT0 TOKa,
AIEKTPOJIBUTATEh, WHIYKIMOHHAS TI€Yb, pajap, pPaauONpPUEMHUK, TEICBU30D,
anTeHHa, Ttenedon, CBU-meuyb, MPOEKIMOHHBIA ammapaT, BOJOKOHHAS OITHKA,
COJIHEUHas OaTapes.

IHNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenne yueOHOro mpeamera «®Dusmka» Ha YPOBHE CpPEIHEro OOIIero
obOpazoBaHusi (0a30BBIM YpPOBEHb) JOJKHO OOECIEUUTHh JTOCTHIKEHHE CIETYIOIINUX
JUYHOCTHBIX, METANPEAMETHBIX U IIPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM9HOCTHBIE PE3yNbTaThl OCBOCHUSA ydeOHOTO mpeameTa «DPu3nukay JOIHKHBI
OTpa)xxaTb TOTOBHOCTb U  CHOCOOHOCTh OOYYalOIIUXCA PYKOBOJCTBOBATHCS
chOpMHUPOBAaHHOW BHYTPEHHEW TMO3UIMENH JIMYHOCTHU, CHUCTEMOM II€HHOCTHBIX
OpUCHTAIlUM,  TO3UTHBHBIX  BHYTPEHHUX  yOEXKIEHUW,  COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSM POCCUHUCKOTO OOITIECTBA, PACIIUPEHUE KU3HEHHOTO OTIhITa
W OmbITa JEATEIBHOCTH B TPOIECCE peaau3aldd OCHOBHBIX HaIpaBJICHUM
BOCIUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamxaIaHCKOro BOCIIMTAHMS:

c(hOpPMHUPOBAHHOCTh TPAKIAHCKOW TMO3UIMUA OOYUAIOMIEroCs] KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHIICKOTO OOIIECTBA;

OPUHATUHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEUYECKHMX  T'yMAaHUCTUYECKUX U
JEMOKPATHYECKUX LIEHHOCTEN;

FOTOBHOCTb BECTH COBMECTHYIO JESATEIIBHOCTh B HMHTEpPECAX T'PAXKIAHCKOTO
o0IIecTBa, y4acTBOBAaTh B CAMOYITPaBICHUHN B 00pa30BaTeILHON OpraHU3allnu;

YMEHUE B3aUMOJIEMCTBOBATh C COUUAIIbHBIMA NMHCTUTYTaMHU B COOTBETCTBUHU C UX
(GYHKIMSIMHU 1 HA3HAYCHUEM;

TOTOBHOCTbh K TYMaHUTAPHOW U BOJIOHTEPCKOMN AEATEIBHOCTH;



2) NIaTPMOTHYECKOT0 BOCIIUTAHMSA

c(OpPMUPOBAHHOCTH POCCUNCKOMN TPAXKIAHCKON UICHTUYHOCTH, MaTPHOTU3MA;

[IEHHOCTHOE OTHOLICHUE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHIKEHUSIM
POCCHUICKHX YUEHBIX B 001aCTU (PU3HUKHU U TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CIOCOOHOCTh OILIGHHMBATh CUTYallMI0 M TPUHHMATh OCO3HAHHBIC pEILICHUS,
OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M ILIEHHOCTH, B TOM 4YHCIIE B
JEATEIBbHOCTH Y4EHOTIO;

OCO3HaHHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIero;

4) 3cTeTH4eCKOro BOCIIUTAHMS:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKJIIOYas 3CTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCYIIETO (PU3NUECKON HAYKE;

5) Tpy10BOro BOCIMTAHUSA:

MHTEPEC K pa3NuYHbIM chepaM NpoPecCHOHATbHOMN ASSITENbHOCTH, B TOM YHCTIE
CBSI3aHHBIM C (PU3UKOM U TEXHUKOI, yMEHHE COBEPIIATh OCO3HAHHBIN BHIOOp OymyIein
npo(heccuu 1 pean30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE TIAHBI,

TOTOBHOCTb U CIIOCOOHOCTHh K 0Opa30BaHUI0 M CaMOOOPA30BAHHUIO B 00OJACTH
(bU3HUKHN Ha IPOTSKEHUH BCEH KU3HU;

6) ’K0JI0rH4ecKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh IKOJIOTUYECKOM KYyJIbTYpbl, OCO3HaHHE TJ00aJIHLHOTO
XapakTepa 3KOJOTHYECKHUX IIPo0IIeM;

IUIAHUPOBAHHUE M OCYILIECTBICHUE JEHCTBUI B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HAHUSA LIeJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEYECTBA;

pacUIMpPEHHE OMbITA IE€ATEIBHOCTH 3KOJOTMYECKON HApPaBICHHOCTH HA OCHOBE
MMEIOLUXCS 3HAHUN 10 (PU3HKE;

7) HIEeHHOCTH HAYYHOI'0 MO3HAHMSA:

Cc()OPMUPOBAHHOCTb ~MHUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs HU3NUECKOIN HAYKH;

OCO3HAHHUE LIEHHOCTU HAYYHOU NeATEIbHOCTH, TOTOBHOCTH B IIPOLIECCE U3YUYEHUS
(U3MKM  OCYIIECTBIATh NPOEKTHYKD M MCCIEAOBATEIbCKYI  JAESITEIBbHOCTD
UHIAVBUIYAJIBHO U B TPYyIIIE.

METANPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS
ba3oBble J1ornyeckue 1eMCTBHUA:
CaMOCTOSTEIbHO dhopMynHpoBaTh u aKTyaJIM3UpPOBaTh npodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;



OTpeAeNsATh LEeIH JACITeIbHOCTH, 3aJaBaTh MapamMeTpbl M KPUTEPUU UX
JTOCTUKECHHUS,

BBISIBJISITh 3AKOHOMEPHOCTH U IIPOTUBOPEUMS B pacCCMaTpUBAEMBbIX (PU3NYECKUX
SBJICHUSX;

pa3pabaThiBaTh IUJIaH pEUIeHHs MpPoOJeMbl C YUYETOM aHalIM3a HMEIOIIMXCS
MaTepUaIbHBIX U HEMAaTEPUAIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JEATEIHHOCTH, OLIEHUBATH COOTBETCTBHE PE3YyJIbTATOB
LEJISIM, OLIEHMBATh PUCKU MOCIEACTBUM JEATEIBHOCTH;

KOOPAVHUPOBATH U BBIIIOJIHATH PaOOTY B YCIOBUSX PEATILHOTO, BUPTYAJIbHOTO U
KOMOMHHPOBAHHOT'O B3aMOJICHCTBHS;

pa3BUBAaTh KPEATUBHOE MBIILJICHUE MTPU PEIICHUN KU3HEHHBIX MPOOIIeM.

Ba3oBnle ucciieqoBarTebLCKHe JeCTBUSA:

BJIAJI€Th HAy4YHON TEPMUHOJIOTHEH, KIIOYEBBIMM MOHATUAMU M METOAAMHU
($u3nuecKoil HayKu;

BJIa/IETh HAaBBIKAMU Y4€OHO-HCCIIEIOBATENIbCKON U MPOEKTHOM AESITENbHOCTU B
oOnactu (HU3MKHU, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY MOHCKY
METOJIOB pEUIeHUs 3a1ad (PU3NYECKOTO COAEpKaHMs, MPUMEHEHHMIO pa3IU4HbIX
METOJI0B ITO3HAHUS;

BJIQJIETh BHJAMHU JCSITEIBHOCTH IO TOJYyYEHUIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNN, TPEOOPA30BAHUIO U TPUMEHEHHUIO B PA3IMYHBIX yU€OHBIX CUTYaLIUSX,
B TOM YHCJIE TIPHU CO3JaHUH YUEOHBIX POEKTOB B 001acTH (DUBHKH;

BBISIBJISITH  [IPUYMHHO-CIICJICTBEHHBIE CBA3M M aKTyalu3UpoBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ pElIeHUs, HaXOJAUTh apTyMEHThI JUIsl JOKa3aTeNbCTBA CBOMX
YTBEPKICHHM, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATH MOJYUYEHHBIC B XOJI€ PELICHUS 3a/1a4l PE3yJIbTaThl, KPUTHUYECKH
OLICHMBATh UX IOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTb M (OPMYJIMPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESITENIbHOCTH, B TOM YHCJIE IPU U3YUEHUU (PU3HKY;

JaBaTh OLIEHKY HOBBIM CHTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

yMETh TMEpPEHOCUTh 3HaHMS MO0 (U3UKE B MPAKTHUYECKYIO 00JacTh
KU3HEAESITEIbHOCTH;

YMETbh UHTEIPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE UJIEH, IPEIaraTh OPUTHHANBHBIE MTOAXOAbI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJIbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unpopmanmeii:

BJAJIeTh HAaBBIKAMM IOJyuyeHHUs HHPOpMaluM (PU3MUECKOrO COAECpPKAHUS U3
HUCTOYHUKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIBHO OCYIIECTBIATh IIOMCK, aHalu3,
CHUCTEeMATHU3alMI0 M MHTEPHpeTanuio WHPOPMALMU pPAa3IMYHBIX BUAOB U (HopMm
Mpe/ICTaBICHMUS;



OIICHUBATH JJOCTOBEPHOCTH HH(POPMAITHH;

UCIIOJIb30BaTh CPEICTBA MH(POPMAITMOHHBIX K KOMMYHHUKAITMOHHBIX TEXHOJIOTHIM
B PCIICHWH KOTHUTUBHBIX, KOMMYHHUKATHBHBIX W OpPraHH3al[MOHHBIX 3aJad C
coOMroIcHHeM TpeOOBaHMHM JPrOHOMHKH, TEXHHMKH OC30IaCHOCTH, T'MTHUEHBI,
pecypcocOepeeHus, MPAaBOBBIX W OTHUYSCKUX HOPM, HOPM HH(POPMAITHOHHOM
0e30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUECKOTO COJICPIKAHUS B PA3IMIHBIX opMaTax ¢ yaéToM
Ha3HAa4YCHUS WHGOPMAIMU U IEJICBOM ayJUTOPHM, BBIOMpPAs ONTUMAIbHYIO (opMy
IPECTABICHUS U BU3YaIH3aI[1H.

KoMMmyHuKaTHBHBIE YHHBEPCAJbHbIE YUYeOHbIe 1eHCTBUS:

OCYILIECTBIIATH OOIIEHUE HA ypOKaxX (PM3UKU U BO BHEYPOUHOU AEATEILHOCTH;

pacrio3HaBaTh NPEANOCHUIKA KOH(MIUKTHBIX CUTYallUM U CMSATYaTh KOH(JIMKTHI;

Pa3BEPHYTO M JIOTUYHO M3JIararb CBOK0 TOYKY 3PEHHS C HCHOJIb30BAaHUEM
SI3BIKOBBIX CPECTB;

MOHUMaTh U HCIOJB30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWBUIYaIbHOU
paboTHI;

BBHIOMPATh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUU C y4ETOM OOIINX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 WICHA KOJIJIEKTUBA;

MPUHUMATh  LEJIHM  COBMECTHOM  JEATEIBbHOCTH, OpPTraHU30BBIBATH U
KOOPAMHUPOBATH JEUCTBUA MO €€ JOCTMIKEHUIO: COCTABIATH IUIAH JECWCTBUU,
pacrpenensiTh pojau ¢ Y4€TOM MHEHUW YYaCTHHMKOB, OOCYXAaTh pe3yJbTaThl
COBMECTHOI paboTHI;

OIICHMBATh KaYeCTBO CBOETO BKJIAJIa M KAKIOTO YYAaCTHHKA KOMAHbl B OOIINI
pe3yJIbTaT Mo pa3padOTaHHBIM KPUTEPUSIM;

npeajaraTb HOBBbIE IIPOEKThI, OLEHUBATH HJEW C I[IO3ULIHAH HOBU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUUECKON 3HAYUMOCTH;

OCYUIIECTBJISITh  MO3UTHBHOE CTPATETMYECKOE IIOBEJACHUE B  PA3JIMYHBIX
CUTYaIHIX, TPOSIBIISITH TBOPUYECTBO ¥ BOOOPAKEHHE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIJISITh TMO3HABATENIBHYIO JESITEIBHOCTh B 00JACTH
(GU3MKKM W aCTPOHOMHHM, BBISIBISATH MPOOJIEMbl, CTaBUTh U (OPMYJIUPOBATH
cOOCTBEHHEIE 3a/]a4H;

CaMOCTOSITEJIbHO COCTABIIATH IIJIAH PELICHUS PACUETHBIX U KAYECTBEHHBIX 3314,
MJIaH BBITIOJIHEHUS] TIPAKTUYECKONM paboThl C y4YETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEANOUYTECHHI;

JaBaTh OLICHKY HOBBIM CUTYAIIUsIM;



paciupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;

JeNaTh OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OIIEHUBATh MPUOOPETEHHBIN OIBIT;

Croco0CTBOBATh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMUA B 00JaCTH (PU3HKH,
MTOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, IMOLHOHAJIBHBII HHTEJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIa/IETh HaBBIKAMH MO3HABATEIBHON peyiekcun Kak OCO3HAHUS COBEPILIAEMbIX
JEUCTBUI U MBICIIUTENBHBIX IPOLECCOB, UX PE3YIBTATOB U OCHOBAHUM;

UCIOJIb30BaTh NpUEMBI pedIeKCUU ISl OLEHKH CHUTyallud, BbIOOpa BEPHOIO
pelIeHUs;

YMETh OLIEHUBaTh PUCKHM U CBOEBPEMEHHO MNPUHHUMATH PEHICHUS MO0 UuX
CHIDKEHUIO;

NPUHUMATh MOTHUBBI M apryMEHThl JApPYyTUX TpU aHajJu3e pe3yJbTaToB
NS TENbHOCTH;

NpPUHUMATh Ce0sl, MOHUMAasi CBOU HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apryMEHThl JApPYyTUX TPU aHajJu3e pe3yJbTaToB
JeSITeIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OIIUOKU.

B nporuecce nocTuxKEHUSI TMYHOCTHBIX PE3YJITATOB OCBOCHUS MPOrPAMMBI 110
dbusuke 1 ypoOBHS  CpelHero oOmero oOpa3oBaHusl Yy — 00yYaroIIUXcCs
COBEPIICHCTBYETCS HIMOLIMOHAIIbHBIH UHTEIUJICKT, Ipenoiararoum
c(OPMUPOBAHHOCTbD:

CaMOCO3HaHUsl, BKJIIOYAIOLIEr0 CIOCOOHOCTh MOHMMAaTh CBOE SMOILMOHAIBHOE
COCTOSIHME, BUJETh HAINpPABJICHUS PA3BUTHA COOCTBEHHOW 3MOILIMOHAILHON cdepsl,
OBITh YBEPEHHBIM B ce0e;

CaMOpEryJIMPOBaHMs, BKIIOYAIOLUIETO CaMOKOHTPOJIb, YMEHHE TPUHUMATD
OTBETCTBEHHOCTh 32 CBOE TOBEACHHUE, CIOCOOHOCTh  aJanTHpPOBAThC K
AMOIIMOHAJIBHBIM U3MEHEHUSIM U MPOSBISATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIOYAIONIEH CTPEMJICHUE K JOCTHUKEHUIO LEIU U
yCcrHexy, ONTUMHU3M, HHHUIMATUBHOCTh, YMEHHE JCHCTBOBATH HCXOJS U3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIIOYAIOLIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHE
IPYTUX, YYUTHIBATh €0 MPHU OCYIIECTBICHUU OOUIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO
U COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOUYAIOIUX CIIOCOOHOCThH BBHICTPAWBATh OTHOILIECHUS C
APYTUMHU JIOABMH, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peliaTh KOHPIUKTHI.



HNPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenus B 11 ki1acce npeaMeTHbIE pe3yIbTaThl HA 6a30BOM YpPOBHE
JOJIKHBI OTPaXKaTh CPOPMUPOBAHHOCTD Y OOYHAOIINXCSI YMEHUM:

JEMOHCTPUPOBATh HA MpUMEpax pojib U MecTo (Pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM Hay4YHOW KApTUHBI MHpaA, B PA3BUTUU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTHUYECKOW JEATEIBHOCTH JIIOAEH, UEIOCTHOCTh U €IUHCTBO
bu3nueckoil KapTUHBI MUPA;

YUUTHIBATH IPAHULIBI TPUMEHEHUS U3YYEHHBIX (PU3NYECKUX MOJIENICH: TOUCUHBIN
AIEKTPUUECKUH 3apsijl, Iyd CBETa, TOYEUHbIH HCTOYHUK CBETA, /IepHasi MOJIENb aTOMa,
HYKJIOHHAsI MOJIeJTb aTOMHOTO s/Ipa TPU PEIICHUH (PU3NYECKHUX 3a]1a4;

pacmo3HaBath (HU3UYECKUE SBICHUS (MIPOILECCH) U OOBSICHATH MX HA OCHOBE
3aKOHOB JJICKTPOJWHAMUKH W KBAHTOBOW (DUBHMKH: DJIEKTPUUYECKAs] MPOBOIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHMUYECKOE, MAarHUTHOE JEUCTBUSI TOKAa, B3aUMOJCHCTBUE
MarHuTOB, 3JIEKTPOMArHUTHAsI MHAYKIIHS, 1€MCTBUE MAarHUTHOTO MOJISl HA TPOBOIHUK
C TOKOM W JBWXKYIIUHCA 3apsjl, JJICKTPOMArHUTHBIE KOJICOAHWS U BOJIHBI,
MPSMOJIMHEMHOE pacnpocTpaHeHue CBETa, OTpa)KEHHUE, IIPEJIOMJIEHHE,
unrepdepenius, aAudpakius W OOJApU3alMg  CBeTa, JUCIEPCHUs  CBETa,
dotornexkTpuueckuii 3pdext (hororddekrt), cBeTOBOE AaBiIEHHE, BO3HUKHOBECHUE
JUHENYaToOro CHEeKTpa aToMa BOJOpPOAA, €CTECTBEHHass U  HCKYCCTBEHHAs
PaAMOAKTUBHOCTH;

ONUCHIBATh M3YyYEHHBIE CBONCTBA BEHIECTBA (DJEKTPUUYECKHUE, MATHHUTHBIE,
ONTHYECKHE, TEKTPUUYECKYIO MPOBOJAUMOCTD PA3IUYHBIX CPEJl) U DIEKTPOMArHUTHBIE
ABJIeHUS (ITPOLIECCHI), UCTIONB3Ys (PU3NYECKUE BETUUMHBIL: JIEKTPUUECKUM 3apsl, Cuiia
TOKa, DJIEKTPUYECKOE HAIpPSHKEHHE, SJIECKTPUUYECKOE COMNPOTUBICHUE, PA3HOCTh
MOTEHITUAJIOB, JIEKTPOABMKYINAs CHJIa, padoTa TOKa, MHAYKIIUS MAarHATHOTO IOJIS,
cuna Amrnepa, cuia JIopeHa, UHIYKTUBHOCTh KaTyIIKH, SHEPTHS SJEKTPUUECKOTO U
MarHUTHOTO TOJIEH, MePUO] U YaCcTOTa KoJIeOaHuil B KoyeOaTeIbHOM KOHTYpE, 3apsij
U CHJIa TOKa B MPOIECCE TAPMOHMYECKUX AJIEKTPOMATrHUTHBIX KoneOaHui, (oKycHoe
pPAcCTOSITHUE W ONTHUYECKas CWUJa JIMH3bI, MPU OMHMCAHWHM TMPABWIHHO TPAKTOBATh
(U3UYECKUI CMBICI UCTIOJIb3YEMbIX BETUYNH, UX 0003HAYEHUS U €IMHUIIBI, YKa3bIBATh
(hopMyJIbl, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIUYUHY C IPYTUMHU BEJIUYNHAMM;

ONMKCHIBATh H3YUYEHHbIE KBAaHTOBbIE SBJICHHS U MPOLIECCHI, HCIOIb3YS
(du3MYecKue BETUUYUHbBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U YAaCTOTA
CBETa, DHEPTUS W UMIYJbC (POTOHA, MEPUOJ] TIOTypaciaia, YSHEPTUS CBS3H aTOMHBIX
sanep, MpU ONMUCAHWUW TPABUIBLHO TPAKTOBATH (PU3MUECKHN CMBICI HCIOJIb3YEMBIX
BEJIMYMH, X 0003HAUYECHUSI U €IMHUIIbI, YKA3bIBATH (POPMYJIbI, CBA3BIBAIOLINE JAHHYIO



bu3nUecKyI0 BEIMUMHY C APYTUMHU BEIMUYMHAMH, BBIYUCIATH 3HaUYCHUE (PU3NUECKON
BEJIMYMHBI,

aHAJIM3UPOBaTh (PU3MUECKHE MPOLECChl U SIBICHHUSA, HUCIOIb3Ys (PU3NUECKUE
3aKOHbI M NPUHIMIBL 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO M NapajuIeIbHOTO
COCAMHEHNs NPOBOJHUKOB, 3aKoH Jxoyisa—JIleHnma, 3akoH 3JIEKTPOMarHUTHOU
WHAYKIMH, 3aKOH MPSMOJMHEHHOrO0 pachpOCTpaHEHUs! CBETAa, 3aKOHBI OTPAKCHHS
CBETAa, 3aKOHBI MIPEJIOMIICHUS CBETA, ypaBHeHUE DiftHITelnHa 1711 poToaddexra, 3akoH
COXPAHEHHUS DOSHEPruM, 3aKOH COXpPaHEHMsI MMIIyJbCa, 3aKOH COXpPAaHEHUs
AJIEKTPUYECKOrO 3apsi/ia, 3aKOH COXpPaHEHMs MAacCOBOIO 4YMcia, MOCTyJaTel bopa,
3aKOH PaJMOaKTUBHOTO pacnajaa, mpU 3TOM pa3inyaTh CIOBECHYIO (OPMYIIHPOBKY
3aKOHa, €ro MAaTeMaTHYeCKO€ BbIpAKEHHWE U YCIoBHs (TpaHUIIbl, 00JIACTH)
MPUMEHUMOCTH;

OIpEEIATh HANPABICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO IOJIsI IPOBOJHUKA C
TOKOM, cujbl Amnepa u cuiibl Jlopenna;

CTPOUTH U OMUCHIBATh N300pakeHHE, CO3/IaBaEMOe TIIOCKUM 3€pKajioM, TOHKOM
JINH30M;

BBIMOJHATh JKCHEPUMEHTHl 110 UCCIEJOBaHUIO (U3UUYECKUX SBICHUM W
IPOLECCOB C MHCIONb30BAHUEM TPSAMBIX M KOCBEHHBIX HM3MEPEHMH: IpPU ITOM
dbopmynupoBath npobieMy/3aady U THIOTE3y y4eOHOTO JKCIEpHMEHTa, COOMpaTh
YCTaHOBKY M3 MPEIOKEHHOTO 000PYI0BaHMS, IPOBOJUTH OMBIT U (HOPMYIHPOBATH
BBIBO/IbI;

OCYILECTBIISATh IMpPSIMbIE U KOCBEHHbIE M3MEpEHUs (PU3MUECKUX BEIMYUH, IIPU
TOM BBIOMPATHh ONTUMAJbHBIA CIIOCOO H3MEPEHUS U MCIOJIb30BaTh H3BECTHBIE
METO/IbI OLICHKH ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMUH C HCIIOJIB30BAHUEM MPSIMbIX
U3MEpPEHUIl: IpPU 3TOM KOHCTPYMPOBATh YCTAaHOBKY, (UKCHUPOBATH pE3yJbTAThI
IOJyYEHHOW 3aBUCUMOCTU (PU3MUECKHUX BEJIMYUH B BUJE TaOJIUL U rpaduKoB, 1enaTh
BBIBOJIbI [10 pE3yJIbTaTaM UCCIIEJOBAHMS;

coOmoIaTh MpaBuWiia OE30MacHOTO TPyJa MPH TPOBEICHUHM WCCICIOBAHUN B
pamMKax Y4eOHOro OKCIEPHUMEHTa, Yy4eOHO-HCCIEOBATENLCKON U MPOEKTHOM
JESITEIBHOCTH € HCIOJb30BAHUEM HU3MEPUTEIBHBIX YCTPOHCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemath pacu€THbIC 3a7a4u C SIBHO 3a/IaHHOM (PM3MUYECKON MOJIENbIO0, UCTIOIb3YS
¢dbu3nueckrue 3aKOHBl W MPUHLMUIBI, HA OCHOBE aHAU3a YCIOBHS 33/Ja4d BBIOMPATH
(bu3MUECKyI0 MOJENb, BBIACTATh (PU3NUECKHEe BETUYUHBI U (POPMYIIbI, HEOOXOIUMBIE
g €€ peuleHMs], MPOBOJUTh PAcu€Tbl M OLEHUBATh PEAJIBHOCTb IIOJYyYEHHOTO
3HaYeHUs] PU3NYECKON BEITMYMHBI;



peniaTh KaueCTBEHHBIE 3aJa4yd: BBICTPAUBATH JIOTUYECKHM HEMPOTUBOPEUUBYIO
LEMOYKY pacCyXICHH C ONOpOd Ha H3YyYCHHBIE 3AaKOHBI, 3aKOHOMEPHOCTH H
(bu3uyecKkue IBJICHMUS;

UCIIOJIb30BaTh MIPU PELICHUH Y4eOHBIX 3a7]a4 COBpEMEHHbIE MH(DOpPMAIMOHHbBIE
TEXHOJOTUU [IJIsi TOUCKA, CTPYKTYpPUPOBAHUS, WHTEPHPETALMA U TPEICTABICHUS
y4eOHOM ¥ HAy4HO-TOMYJSAPHOW HMH(POpPMAIMHM, MOJYyUYEHHOW U3 Pa3InYHbIX
MCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATH MOTy4aeMyIo HH(OPMALIHUIO;

OOBSACHSTH MPUHIUIIBI ACHCTBUSL MAllIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB,
paznuyaTh yCIoBUs UX 0€30MaCHOT0 UCIIOIb30BAHUS B IOBCETHEBHON KU3HH;

MPUBOANTH MPUMEPHI BKJIaJa POCCHUCKUX W 3apyOCKHBIX yUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHHE TPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH
1 TEXHOJIOTHUM;

UCIIOJIb30BaTh TEOPETUYECKHUE 3HAHUA MO (PU3MKE B MOBCEIHEBHOM KU3HU IS
obecrnieyeHuss OE30MACHOCTH TMpU OOpaIllleHHH ¢ MNpudopaMu U TEXHUYECKUMHU
YCTPOMCTBaMH, Ui COXPAHEHHs 3J0POBbS U COOIIOJCHHUS HOPM HKOJIOTUYECKOTO
MOBEAECHUS B OKPYKAIOLIEH CpEIE;

paboTtatb B TpyNme C BBINOJHEHUEM pA3JIMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPyMMbl, pPAIMOHAIBHO paclpeneisTh OOSI3aHHOCTH W
IJJAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CHUTYyalHUsX, aJE€KBaTHO OLICHUBATh
BKJIAJ] KQXK/I0TO U3 YYACTHUKOB I'PYIIIbI B PEIICHNUE PACCMAaTPUBAEMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

11 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Kontpoabsnbsie IIpakTnueckue (mudpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
11 MaruauTHoe nosie. DIeKTpOMarHuTHas 1 1 3 bu6nuoreka [IOK
’ WH Ty KIIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
)1 MexaHuyeckue U 3JIeKTPOMarHuTHbIE 9 1 bubmmoreka [JOK
' KoJIe0anus https://m.edsoo.ru/7f41¢97¢c
29 MexaHU4EeCKHUE U DIEKTPOMAarHUTHBIE 5 1 bu6nuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [IOK
2.3 0] 10 3
frKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBBI CIEUATIBHON TEOPUH 4 1 bubnuoteka [JOK
’ OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4

Pazgea 4.

KBAHTOBAS ®PU3UKA



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

. bubmuoreka [JOK
4.1 DJIeMEHTEI KBAHTOBOU ONTHUKH 6
https://m.edsoo.ru/7f41c97c¢
but6mmoreka [IOK
4.2 C 4
Tpoete atoma https://m.edsoo.ru/7f41c97c¢
but6mmoreka [IOK
4.3 A 5
TOMHOE SAPO https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJeMEeHTHl aCTPOHOMHUU U aCTPOPHUIUKU 7 bubnmorexa LOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IIOBTOPEHHUE

6.1 Ob6o06maro1iee MOBTOPEHNE 4 ngj;ﬁfg;grouifmcwc
Hroro no pazneny 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

ITOYPOYHOE IIVTAHUPOBAHUE

11 KJIACC
KouunyecTBo 4acos DJIeKTPOHHbIE
o
‘:;11 Tema ypoxa Bcero Kontpoapubie  Ipakririeckite i[:;:ennﬂ :)Ig];l;l;?;:fenbnme
padoThI padoThI pecypenr
[TocTostHHBIE MATHUTHI U X

1 B3auMo/ieicTBUE. MarHUTHOE TOJIE. 1 bubnuoteka [JOK
BekTop MarHuTHON MHAYKUMH. JIMHUM https://m.edsoo.ru/ff0c9778
MarHUTHOM MHAYKIIUU
MaruuTtHoe 1nose NpoBOJHUKA C

) ToKOM. OnBIT DpcTeaa. 1 bu6nuoreka [IOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3yuenue | 1 bu6nuoreka [JOK
MAarHUTHOTO TOJIA KaTYIIKA C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBe MarHUTHOTO IOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuita Amrepa.

4 JlaGopaTtopHnas pabota | 1 bu6nuoreka [IOK
«Hccnenosanue neicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHUTa Ha PaMKy ¢
TOKOM»

JleficTBue MarHUTHOTO IIOJIS Ha
5 JBHOKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubmorexa [IOK

Cwua Jlopenna. Pa6ota cuel Jlopennia

https://m.edsoo.ru/ff0c9df4



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

OnekTpoMarHuTHas uHaykuus. [lotok
BEKTOpa MarHuTHOW uHAyKuuu. IJ1C
WHIYKIUU. 3aKOH JIEKTPOMarHUTHON
nHaykiuu dapanes

JlaboparopHas paboTa
«HccnenoBanue sIBJICHUS
3JICKTPOMArHUTHOW WHTYKITUW

bubmunoreka LIOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTE. fBIEHUE
camounaykiuu. J/]C caMOUHTyKIIHUH.
DHeprusi MarHuTHOTO MOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

but6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoicTBa U X
MMPUMCHCHHUC: ITOCTOAHHBIC MAI'HUTHI,
OJICKTPOMArHUTBI, 3JICKTPOABUTATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHUII,
WHIAYKIIUOHHAA IMCYb

10

O6o0maromuii ypok «MarHutTHoe
I10JIC. 3HeKTpOMaI‘HI/ITHaSI I/IH[[yKI_II/ISI»

but6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KoHTtponbHas pabota mo Teme
«MarnuTtHoe mnozJe.
DneKTpOMarHuTHAasT UHIYKIUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CBOOOTHBIE MEXaHIYECKHE
KojeOanus. ['apmMmoHUYecKre
KoJieOaHus. YpaBHECHUE
TapMOHHMYECKHUX KOJICOAaHUH.
[IpeBpaiienue sHepruu

bubmunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCHMOCTH



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

neproja MajbIxX KoJIeOaHHid rpy3a Ha
HUTH OT JUJTUHBI HUTH ¥ MAcChI IPy3a»

14

Koneb6arensublit koHTYp. CBOOOAHBIE
9JIEKTPOMArHUTHBIE KOJICOaHUS B
U/IeaTbHOM KoJie0aTeTbHOM KOHTYpE.
AHaJIOrust MeX1y MEXaHMYECKUMH U
9JIEKTPOMAarHUTHBIMU KOJICOaHNUAMH

bubmunoreka LIOK
https://m.edsoo.ru/ff0cb&820

15

®opmyna ToMmcona. 3akoH
COXpaHEHMs YHEPTUU B HJICAIbHOM
K0JIeOaTeIbHOM KOHTYpe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBieHue o 3aTyxarnmx
KoJeOaHusX. BeIHYKIEHHBIC
MeXaHHYeCKHe KoneOanus. Pe3oHaHc.
BBIHy)K[[GHHBIe BHGKTpOMaI‘HI/ITHInle
KOoJIEOaHM

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[TepemennsbIit Tok. CuHyCOMAATBHBIN
MepEMEHHBIN TOK. MOITHOCTh
MEPCMCHHOT'O TOKaA. AMHHI/ITyI[Hoe n
JICACTBYIOILIEE 3HAYCHHUE CUIIBI TOKA U
HaIpsOKEHUS

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

18

Tpancdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
3JIEKTPUYECKON SJHEPTUU

19

Y CTpolcTBO M TPAaKTHYECKOE
MPUMEHEHHE AIIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepeMeHHOro TOKa, JIMHUN
3JeKTponepesad

but6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKHU TIPH
IIPOU3BOJICTBE IEKTPOIHEPTUH.



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

KynpTypa ucnonb3oBanus
3JIEKTPOIHEPTUU B TOBCEIHEBHOM
KU3HU

Mexanuueckue BOJIHEI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopoctsb

Bbubmunoreka LIOK

21
pacnpoCTpaHEeHUs U JJIUHA BOJHBL. https://m.edsoo.ru/ff0ccad4
[Tonepeunbie ¥ MPOOIBLHBIE BOJHBI
” 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bu6mmoreka [IOK
3ByKa. Bricotra Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DIIeKTpOMarHuTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTh. IlIkana bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0ccfe0
3JICKTPOMArHUTHBIX BOJIH
[TpuHIIUTIBI paTUOCBS3U U
24 teneBuaeHus. Pa3zBuTtre cpeacTs
cBs3u. Pagnosnokanus
)5 KonTtponsnas padora «Konebanus u Bu6muotexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHEHOE pacipoCTpaHEHUE
26 CBeTa B OJTHOPOIHOM cpelie buomorexa HOK
. p pese. https://m.edsoo.ru/ff0cd350
Toueunslii ICTOUHUK cBeTa. JIyd cBeTa
OtpaxkeHue cBeTa. 3aKOHbI OTPAKEHUS
27 csera. [TocTpoenue n3zoopakeHuii B bubmmorexa [OK
’ p p https://m.edsoo.ru/ff0cd4e0
MIJIOCKOM 3epKajie
[Ipenomnenue ceeta. [TonHoe
)3 BHyTpeHHee oTpaxeHue. [IpenenbHblil bubmmoreka [JOK

YTOJI [TOJIHOTO BHYTPEHHETO
OTpakKeHUS

https://m.edsoo.ru/ff0cd7{6



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

JlaboparopHas pabota «3mepenue

Bbubmunoreka LIOK

29 MOKAa3aTeIIs MPETOMITCHUS CTEKIIA https://m.edsoo.ru/ff0cd67a
JIunssl. [Toctpoenue n3obpaxxeHuil B
30 nun3e. DopMyia TOHKOM JTUH3BI. bubmmorexa LHOK
https://m.edsoo.ru/ff0cddle
YBenuueHue JIUH3bI
JlaGopaTtopHnas pabota
31 «Hccnenosanue CBONUCTB
U300paXEHUI B TUH3AX)
Hucnepcus cBeta. CoKHBINA COCTaB
1 6enoro cBera. L[et. JJaboparopHas
pabora «Habmronenue agucnepcuu
CBETa»
1 UnTepdepenmus crera. Audpaxius bubmmoreka [JOK
cBeta. JlubpakunoHHas peneTka https://m.edsoo.ru/ff0ced22
34 ITonepe4HOCTH CBETOBBIX BOJIH. bu6nuorexa [IOK
[Honsapusanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtruueckre mpuOOpsl U YCTPOMCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
I'paHuUIB TPUMEHUMOCTH
16 KJlaccnueckor MexaHukH. [loctynarsl bubmmoreka [JOK
CIielIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCUTETHHOCTH OJTHOBPEMEHHOCTH.
37 3aMeJIeHre BPEMEHH M COKpaIlEHUE bubnnorexa LIOK
https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprus ¥ UMIYJIbC PEISITUBUCTCKOM
38 yacTulbl. CBA3b MacChl C SHEPrUEH U bubmmorexa [OK

UMITYJIbCOM. DHEPIHUsl TOKOS

https://m.edsoo.ru/ff0cfc68



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
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KonTtponsHas padora «OnrTuka.

39 OCHOBHI cenTHaJIbHON TEOPHUH bubmorexa LIOK
H p https://m.edsoo.ru/ff0cf610
OTHOCHUTEILHOCTH
40 ®otounbl. Dopmyna [1nanka. DHeprus bu6nuoreka [IOK
U UMITYJIbC )OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHNE Eub 1OK
HOIHOTEKA
41 otod(ddexra. O A.T.
porospexr TIPITHL https://m.edsoo.ru/ff0cffc4
CrojeToBa
3akoHsI hoToddhdexTa. YpaBHEHHE
. (? b P bubmunoreka LIOK
42 OitHmreitHa 1151 hoTodddekra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» porodddexra
Hasnenue ceera. Onbith [1. H.
43 JlebeneBa. XuMHYECKOE NEHCTBHUE bubmorexa LIOK
AICBd. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTea u
MPaKTUYECKOE TPUMEHEHHUE:
44
doTorsieMeHT, POTONATUHK,
COJIHEUHas OaTapesi, CBETOIUO]
45 Pemenue 3aga4 mo reme «JI€MEHTHI bubnuotexa [JOK
KBAHTOBOU OITHKH) https://m.edsoo.ru/ff0d0302
Mogens atoma Tomcona. OIBITEL
46 Pezepdopna o paccessHUIO 0-4acTH bubmorexa OK
PROPA p t https://m.edsoo.ru/ff0d091a
[Inanerapnast Mogenb aToMa
but6mmoreka [IOK
47 IToctrynater bopa
TYNAThL Hop https://m.edsoo.ru/ff0dOafa
Hsznyuenne u nornoieHrue GoTOHOB
Y B ¢ bubmuoreka [{OK
48 MIpU MEPEX0/i€ aToMa C OJTHOTO YPOBHS

SHEpPruu Ha Ipyroi. Buael cnekTpos

https://m.edsoo.ru/ff0dOafa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
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49

Bonnosbie cBOMCTBA YyacTHIl. BOTHEI
ne bpoiina. KopnyckymnsipHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3 Ty4YCHHUE

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PATUOAKTUBHOCTH. OTBITHI
Pesepdopaa no onpeneneHuio cocrasa
PaAMOAKTUBHOIO U3TYUYEHUS

bubmunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

51

CsoticTBa anbda-, 6era-, ramma-
u3lly4eHus. Bausxue
PaAMOAaKTUBHOCTH HA KUBBIE
OpraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacmar.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMma-u3inyyenue

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBS3U HYKJIOHOB B sJIpE.

S nepHblie peakuuu. S nepHbId peakTop.
[IpoGnemsbl, MepCIEKTUBHI,
HKOJIOTUYECKUE ACTIEKTHI SIEPHOM
SHEPTreTUKHU

but6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTUlbl. OTKPBITHE
no3uTpoHa. MeTo1bl HAOMIOACHUS U
perucTpanum 3J€MEHTAPHBIX YaCTHLL.
Kpyrasiii cton «DyHnaMeHTaNnbHbIE
B3aUMOJICUCTBUS. ENMHCTBO
($u3nUeCcKOil KApTUHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

JTarsl Pa3sBUTUA aCTPOHOMUMU.
[IpuxnagHoe 1 MUPOBO33PEHUYECKOE
3HaYEHHUE ACTPOHOMHMH. Bun



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

3BE31HOrO HeOa. Co3Be3us, IpKHE
3BE3/1BI, IUTAHETHI, UX BUIMMOE
nsrxeHne. CoTHeYHas cucTeMa

56

Connue. ConHeuHas akTUBHOCTb.
Ncrounuk sneprun CosHua U 3BE3]1

57

3BE3bI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI IIaBHOU
MOCJIeI0BAaTEIbHOCTH. BHYTpeHHee
cTpoenue 3B€311. COBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKIACHUU U
sBotonnu CoJIHIIA U 3BE3NT

58

Muieunsiii [IyTh — Hama [Manaktuka.
[Tonoxenne n aBmxenne ConHua B
lNanmaxruke. ['anaktuku. YEpHbIE ABIPBI
B 7pax rajgakTHK

59

Bcenennas. Pazoeranue raakTuk.
Teopust bosbiioro B3peIiBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUH

61

KonTponpHas padora « DIeMeHTHI
ACTPOHOMMH U acTPOPUZUKI»

62

O6o0matromuii ypok. Pons ¢pusuku n
aCTPOHOMHUH B IKOHOMHYECKOM,
TEXHOJIOTHYECKOM, COIMAIbHON U
ITUYECKOU chepax AesITeTbHOCTH
YyeJloBeKa




O6o6maromuii ypok. Pois i Mmecto
63 (GU3UKY U aCTPOHOMUU B
COBPEMEHHOM Hay4YHON KapTUHE MHUpa

Ob6o6maromuit ypok. Posb
64 ¢u3nueckoil Teopun B HopMupoOBaHUH
IpeCTaBiIeHUN 0 PU3NIECKON

KapTHUHE MHUpa

O6o6maromuii ypok. Mecto
65 ¢u3uUecKoil KapTUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-

Hay4HBIX IIPEJCTABICHUN O IIPUPOAC

66 Pe3epBHbIil ypok. MarautHoe mnose.

DNEeKTPOMarHuTHasE MHIYKIUS

PezepBHbIil ypok. Ontuka. OCHOBBI
67 ClielIMaIbHON TEOPUU
OTHOCHUTEIIbHOCTH

Pesepnsiit ypok. KBantoBas ¢gusuka.
68 DJIEeMEHTHI aCTPOHOMUU U
actpou3uku

bubmunoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI JJISI YYEHUKA

v O®wuswmka, 11 xmacc/ Mskumes I'.41., byxosnes b.b, Yapyrua B.M. - 9-¢ u3n., -
Mockaa; IIpocsemenue, 2021.

METOINYECKHUE MATEPHUAJIBI J1JIA YYUTEJIA

HUPPOBBIE OBPA3ZOBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HNHTEPHET

v bubmuoreka IIOK http://m.edsoo.ru/

v bubmuoreka [IOP www.school-collection.edu.ru

v O6pa3zoBatenbHas argopma «Poccuiickas 37IeKTPOHHAS IIIKOJIaY)
https://www.resh.edu.ru/
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