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HOACHUTEJBHAA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE IOJIOKEHUHM M TpeOOBaHUM K pe3ybTaTaMm
OCBOCHHMSI OCHOBHOHM 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbix B OI'OC
COO, a Ttakxke c yu€toMm (QenepaibHOil pabodeil MporpaMMbl BOCIUTAHUS H
KOHIENINM TpenofaBaHus yueOHoro mnpeamera «®Pusnka» B 00pa30BaTeIbHBIX
OpTraHU3aAUAX Poccuiickoi denepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareabHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HAmpaBiIeHO Ha (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydaromuxcst 11 kiaccoB npu o0yueHUH
X (pusnke Ha Oa30BOM YPOBHE HAa OCHOBE CHCTEMHO-JESTENIbHOCTHOIO MOAXOJA.
[Iporpamma mno ¢usuke cooTBercTByeT TpedoBanusim @OI'OC COO «
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METAlpeIMETHBIM pe3yJbTaTaM
oOyueHus, a TaK)K€ YUYHUTHIBAET HEOOXOJUMOCTb peaTu3aly MEXIPEIMETHBIX
CB3e (U3MKM C €CTECTBEHHO-HAyYHbIMM Yy4e€OHBIMU IHpeameTamMu. B Heil
ONPEIENSIOTCS OCHOBHBIE LIETU M3Yy4YeHHs] (PM3MKU HAa YPOBHE CPEIHEro OOIIEero
o0pa3oBaHMsl, TJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (DU3HKHU: JTUYHOCTHBIE,
MeTanpeIMeTHbIC, MpeIMETHBIC (Ha 0a30BOM YPOBHE).

IIporpamMMma 1o (pu3nKe BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIBTATHI OCBOCHHMS Kypca (pu3nuku Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTATHI IO T0J1aM 00YUYEHUS;

e cozepkaHue yueOHoro npeamera «Puznka» mo rogam o0yueHusl.

dusnka Kak Hayka O HambOosee OOLIMX 3aKOHaX NPUPOJIbl, BBICTyHas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJE, BHOCUT CYIIECTBEHHBIA BKJIAJ B CUCTEMY
3HaHu# 00 okpy»katoiieM mupe. LIKoIbHBINH Kypc PU3NKH — CUCTEMOOOPa3yIOIIHiA
JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, IOCKOJIbKY (PU3NUYECKHE 3aKOHbI
JeKaT B OCHOBE IIPOLECCOB U SBJICHUHM, H3y4aeMbIX XHMHEW, OHOJIOTHEH,
¢uzmyeckorr reorpaduerd u acTpoHomueil. Mcmonp3oBaHME U AKTUBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpelNeNsieT XapakTep W pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEpreTuKd, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IIOJIy4eHMsI HOBBIX MAaTEpHAJIOB C 3aJaHHBIMM CBOWCTBAMM W JPYTHX.
N3yuenue QPU3MKM BHOCHUT OCHOBHOW BKJIAJ B (POpMUPOBAHHE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcsd, B (OPMHUPOBAHHE YMEHUN NPUMEHSTH
HAyYHBI METOJI IO3HAHMSI IPU BBIOJIHEHUU UMH Y4EOHBIX UCCIIEJOBAHUM.

B ocHoBy Kkypca ¢u3mku a8 ypoBHsS cCpenHero oOmero oo0pa3oBaHUS
MOJIOKEH pAd HUACH, KOTOpble MOXXHO paccMaTpuBaThb Kak TMPUHLUIIBI €ro
MIOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SIBISETCS JIOTHYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHal U3 BCeX pa3ziesioB (PU3MKU, BKIIOUAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOM (DU3HUKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (HU3UKA
o0beMHEH BOKPYr (Qu3MUecKux Teopui. Begymum B Kypce sBIseTCs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUM, BEIIECTBE U
noJie.

Hoes eymanumapuszayuu. EE peanusanuss mnpeanonaraeT HMCIOJIb30BaHUE
TYMAaHUTAPHOTO TOTEHIHAa (DU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
¢bu3uKkn ¢ pa3BuTHEM OOIECTBa, a TaKXKE C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M SKOJOTHUYECKUMH MTPOOTIEMaMH.

Hoess npuknaonoii  nanpasnennocmu. Kypc ¢dusukum mpeamnosiaraer
3HAKOMCTBO C HIUPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHYECKUX MPHUIIOKCHHIM
M3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocusayuu peanusyercss MOCPEACTBOM BBEICHHUS DJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX OJKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKUA M TEXHOJOTHUW, a TaKKe OOCYXICHUS
po0JieM paliOHAIBHOTO MPUPOIOTIONB30BAHMS M YKOJIOTMUECKONW 0€30MacHOCTH.

CrepxHEBBIMH JJIEMEHTaMH Kypca (pM3MKM Ha ypOBHE CpEIHETro OOIIero
oOpa3oBaHus SBIAIOTCS (pU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUI O
CTPYKTYpe MOCTPOCHUSI (PU3UUYECKON TEOPUHU, POIH (PYH/IaAMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX  MPEJACTABICHUSAX O MPUPOJE, TpaHHUIaxX
MPUMEHUMOCTH TCOPUH, IS ONUCAHWUS €CTECTBCHHO-HAYyYHBIX SBICHUH U
MIPOIIECCOB).

CucTeMHO-JesITeIbHOCTHBIN MOAX0A B Kypce (PU3MKU peau3yercs Mpex]ie
BCEro 3a CU€T OpPraHMu3alliy SKCIEPUMEHTAIBHON NEATENbHOCTH O00YYaroluXcsl.
Jlns  6a3oBOro ypoBHS Kypca (PU3MKH — OTO HCIOJIb30BAaHUE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OJKCIEPUMEHTOB M JabOpaTOpHBIX pabdoT,
KOTOpBIE B IporpamMme mno (pusnke oObeIMHEHBI B OOMIMH CIIMCOK YYCHHYECKUX
NpakTUYeCKUX paboT. BhiieneHrne B yka3aHHOM IepedHe JIabopaTOpHBIX PadoT,
OPOBOAMMBIX [ KOHTPOJSI M OIIGHKH, OCYIIECTBISETCS  yYaCTHHUKAMU
00pa3oBaTEIBLHOIO TMpolecca MCXOJd M3 OCOOCHHOCTEH IJIaHUPOBAaHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dTomM obecrnieumBaeTcss  OBJIAJICHHUE
OOyYarONIMMHUCS YMEHHUSIMU TPOBOJIUTh KOCBEHHbBIE H3MEPEHHUs, HCCIEIOBAHUS
3aBHCHUMOCTEH (PU3NYECKUX BEIUYMH U TIOCTAHOBKY OIBITOB 10 TIPOBEPKE
MPEI0KEHHBIX TUTIOTE3.

bonpmioe BHUMaHWE yAENSETCS PEHICHUIO PAcYETHBIX M KauyeCTBEHHBIX
3amay. [Ipu 3TOM AJig pacu€THBIX 3a/1ad MPUOPUTETOM SIBIISIOTCS 3a7adyd C SIBHO
3aJaHHON (PU3MYEeCKON MOJIETbIO, TO3BOJISAIONINE TPUMEHATh U3YUYSHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO paszjesia Kypca, TaK W WHTETPUPYs 3HAHUS W3
pasHbIX pa3zesoB. /{15 KayecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIIOTCS 3aJaHUs Ha
0oOBsSICHEHHE TPOTECKaHUS (U3MUYECKHX SBJICHUH M IPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyroiue BbIOOpa (U3WUECKOW MOJenu MJisi CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBun ¢ TpeboBanusimu DI'OC COO k wmaTepualbHO-
TEXHUYECKOMY OOECIIEUeHHI0 Y4YeOHOTO Ipolrecca 0a30BbIi ypOBEHb Kypca
(bU3UKHN HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3y4aThCsl B YCIOBUSIX
MpPEeMETHOrO0 KaOuHeTa (U3WKK WM B YCJIOBHUSX WHTETPUPOBAHHOTO KaOWHETa
PEeIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere pu3uku MOMKHO OBITH
HeoOXxoauMoe J1abopaTopHoe OOOpyJOBaHUE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o U3NKE YICHHYECKHX MPAKTHYECKHX Pa0dO0T U JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JlemoHcTpanmonHoe oOopyaoBaHue (OPMHUPYETCS B COOTBETCTBUM C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCICYHMBACT ITOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (GU3WKE KIFYEBBIX JIEMOHCTpAIuil s
UCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUW ©  TPOLECCOB, OMIHUPUYECKUX M|
(byHIaMEHTAJIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHM.

JlabopaTtopHoe 00OpyJIOBaHUE Il YUYEHUUECKUX MPAKTUYECKUX padoT
dbopMupyeTCcs B BUAE TEMAaTHYCCKUX KOMIUIEKTOB M OOECIIEYMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydalomwuxcs. TemMaTH4eCKue KOMIUICKTHI
71a60paTOPHOTO O0OPYAOBAaHMS JOJKHBI OBITh MOCTPOCHBI HA KOMIUJIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(PPOBBIX MPUOOPOB, a TaKKe KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(PPOBBIX Ja0OpaTOpUil.

OCHOBHBIMHU TIENIIMH U3y4eHUS (PU3KUKHU B 00IIeM 00pa30BaHUU SBIISTFOTCSI:

e (QopmupoBaHue HHTEpeca M CTpEeMJICHUS OOy4YalOIIMXCA K HAy4YHOMY
W3YYCHUIO TIPUPOJBI, PAa3BUTHE WX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTE;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TTO3HAHUS U (popMUpOBaHUE
MCCJIEeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (opMupoBaHHME HAyYHOTO MHPOBO33PCHHS KaK pe3yibTaTa HW3YYCHHS
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHue yMeHUN OOBSCHATH SBICHUA C HCIOJIb30BAHHEM
(bu3MYeCcKUX 3HAaHUHM U HAYYHBIX JOKA3aTeIbCTB;

e (opMupoBaHue mpencTaBICHUNA O poNM (PU3MKH JJIs Pa3BHTHs JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne STUX 1eneld 00ecreunBaeTcsl pelieHueM CIeAyIomuX 3a1a4 B

npolecce u3y4eHust Kypca (GU3UKU Ha YPOBHE CPEIHEro 00I11ero 00pa3oBaHus:



e TmpuoOpeTeHne  CUCTEMBl  3HaHUKM 00  o0mmx  (u3mYecKux
3aKOHOMEPHOCTSIX, 3aKOHax, TEOPUSIX, BKJIFOYAst MEXaHUKY,
MOJIEKYJIApPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e (QopMupoBaHME YMEHUN TPUMEHATH TEOPETUUYECKUE 3HAHHS IS
oObsicHeHUS (PU3MYECKUX SBJICHUHW B TPUPOAEC U IS TPUHATHUSA
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOCHHME CIIOCOOOB pEIICHHS PA3IUYHBIX 3a7a4 C SIBHO 3aJIaHHOU
bu3nYecKoil MOJAENbI0, 3a/ay, MOJPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3faHue (pU3NIECKOrd MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/1a4H;

e TOHMMaHUE (PU3NYECKUX OCHOB U TMPHUHILMUIIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIAJICHUE METOJAMHU CaMOCTOSITEIBHOTO IUIAHUPOBAHUS U IMPOBEICHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTalnuu uHPOpMaIuu,
OIPEJENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3/IaHUE YCIIOBUM JUISl PA3BUTHS YMEHUW MPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha usyuenune ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro

oOpazoBanus otBoautrcss B 11 kmacce — 68 wuacoB (2 uwaca B HeEAEINIO).
B yue6HoMm miane MBOVY «lllkoma Ne 26» wa 2023-2024 y4eOHBIN TOJ Ha
uzyuenue npeamera Ousuku B 11 kimacce orBomurcss 2 4Yaca B HEAEIO.
Pabouyas nporpamma no ®@usuke B 11 "A" kjacce B COOTBETCTBUM C KaJleHIAPHBIM
y4eOHbIM TIpaukoM paccuuTaHa Ha 67 yacoB, | Yac CIIaHMPOBAHO 3a CYET
VIUIOTHEHUS yueOHOro Marepuana mo pasaeny «lloBropeHue» win CIulaHHpOBaH
3a cu€T OJIOYHOM MoIaun yueOHOTO MaTepHaia.

[Ipennaraemeiii B mporpamMme Mo (Qu3nke IMepeyeHb JTa0OpaTOPHBIX H
MPAKTUYECKUX PAOOT SBISIETCS PEKOMEHJIOBAHHBIM, YYUTEIh JEJIAeT BBHIOOP
MpoBeeHNsT J1a0OPaTOPHBIX pPabOT M OMBITOB € YYETOM HMHIWBHUIYaTbHBIX
0COOCHHOCTEH 00yJaroIInXCsl.



KajenaapHblii JIaH BOCIIMTATENbHOV PAa00ThI 1151 00YYAIOIIMXCS CPEIHEro
00111e10 00pa30BAHUSA

Moayab «IIIKOJIbHBINA YPOK»

Jena, codbITHS,
MepPONpHUsITHSI

Kaaccenl

OpueHTHPOBOYHOE

BpeMs
NpoBeIeHusl

OTBeTCTBEHHbIE

NuannuupoBanne n
MOAAEPIKKA
HUCCIIEI0BATENbCKOMI
NeSITEeILHOCTH
IIKOJIbHUKOB B paMKax
peanus3anuu UMu
VH]IUBUY AIbHBIX
HCCIICIOBATEIIHCKUX
MPOEKTOB

10-11

B Teuenune roma

y‘-H/ITeJ'ISI-Hpe}IMCTHI/IKI/I

BosneueHnune ygammxcs B
KOHKYPCHYIO
aAKTUBHOCTb, OJIMMITHAIbI

10-11

B Teuenne rona

yIII/ITeJ'IH—HpeI[MCTHI/IKI/I

CenTs0pb

BriawuyuTs MoayIb B
TeMy YPOKa

Kuaacce

Yucio

OTtBeTcTBeHHbIE/TIPeAMEThI

Jlenb 3HaHUMH

10-11

yLII/ITeJ'Iﬂ-HpeILMeTHI/IKI/I

JleHb CONUIAPHOCTH B
60opbOe ¢ TeppOpPU3MOM

10-11

yIII/ITeJ'IH—HpeI[MCTHI/IKI/I

Hosiopb

MexyHapoaHbIi 1€Hb
TOJIEPAHTHOCTHU

10-11

16

y‘-H/ITeJ'ISI-Hpe}IMCTHI/IKI/I

Jenb matepu B Poccun

10-11

26

y‘II/ITeHH—HpeI{MGTHI/IKI/I

Jexadpnb

Mex1yHapoaHbIi 1€Hb
WHBAJINIOB

10-11

Yuurens-npeIMETHUKU

®eBpaib

JleHb poccuiickoil HayKu

10-11

y‘-II/ITeJ'I}I-HpeI[MeTHI/IKI/I

JleHb 3alMTHHUKA
OrteuecTBa

10-11

23

YLII/ITGJISI-HPGI[MGTHI/IKI/I

Mapr

MexnyHapoaHbIi
JKEHCKUU JI€Hb

10-11

Yuurens-npeIMETHUKU

AnpeJb




JleHb KOCMOHABTHKH. 10-11 | 12 Yuutens GU3NKU U aCTPOHOMHUH
I"arapuHckuil ypok
«Kocmoc- 310 MbI»
Maii
Mex1yHapOoaHbIN 1EHDb 10-11 | 15 Yuurens-npeIMETHUKA

CEMbHU




COILEPKXAHUE OBYUYEHUA
11 KIIACC

Pazneua 4. JaexkTpoannamMmuka

Tema 3. Macnummnoe none. I1eKmpomacHuUmMHAas UHOYKUUA

[TocrossHHBIE ~ MarHuTHl.  B3anmonaeicTBHE  IMOCTOSHHBIX ~ MarHUTOB.
MaruutHoe mone. Bexkrop MarHuTHOM uMHAayKuuu. I[IpuHumn cyneprno3unuu
MAarHATHBIX MOJeW. JIMHMM MarHUTHOM MHAYyKIuW. KapTMHa NUMHUN MarHUTHON
MHIYKLHH OJISI TOCTOSIHHBIX MarHuTOB.

MarnutHoe TOJI€ TPOBOJHMKA C TOKOM. KapTuHa JNMHUN WHIYKIHUH
MAarHATHOTO TOJIS JUIMHHOTO IPSIMOIO NPOBOJHHUKA W 3aMKHYTOTO KOJIBLIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TokoM. OnbIT Opcrena. BzaumozaeiicTBue MpoBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HaIllpaBJICHUE.

Cuna Jlopenua, €€ MoayJib U HanpaBieHUE. J[BH>KEHNE 3apsKEHHON YaCTUIBI
B OJIHOPOJHOM MarHuTHoM mose. Pabota cuinel Jlopenna.

SIBiieHME BJIEKTPOMArHUTHOM MHAYKOUU. [lOoTOK BEekTOpa MarHUTHOU
UHAYKOUHM. OJEKTPOABMKYIIas CHJIa HMHAYKOUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykunu dapanes.

BuxpeBoe 3eKTpHYEcKoe Moje. ODJIEKTPOABMXKYIIAs CHJAa WHIAYKUWUA B
IIPOBOAHUKE, IBWKYILEMCS IIOCTYNATEIbHO B OJHOPOAHOM MarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOykTMBHOCTE. SIBIEHME CaMOMHIAYKLIHMH. OJEKTPOABMKYIIAs CHJIA
CaMOMHIYKIIMH.

DHeprusi MarHUTHOT'O TOJISI KATYIIKH C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHu4yeckne yCTpOMCTBA M TPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHbBIC
MAarHWThl, JJIEKTPOMArHUTHI, JJIEKTPOABUTATENb, YCKOPUTEIN SJIEMEHTapHBIX
YaCTHUL], UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUY MHIYKIMA MarHUTHOTO TIOJISI.

B3anmoneiicTBue JByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHia Ha MOHBI DJIEKTPOJIUTA.

SIBiIeHME 3IEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOJABHKYIIEH CHIJIBI MHAYKIHUHA OT CKOPOCTH MU3MEHEHUS
MAarHATHOTO MOTOKA.



SIBneHne cCaMOMHIYKIIUH.

Yuenuuecxuii sxcnepumenm, nabopamopuvle pabomeol

N3ydyeHrne MarHuTHOTrO MOJIsl KATyIIKH C TOKOM.

HccnenoBanne AeNCTBUSA NOCTOSTHHOIO MarHUTa Ha PaMKy ¢ TOKOM.
HccnenoBanue ABICHUS 3JIEKTPOMAarHUTHOW UHTYKIIAH.

Paspgen S. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u IneKmMpoMazHUmMHble KOJ1eOaHUs

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KoJieOaHUSI.
['apmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KojeOaHUM.
IIpy>XxrHHBIN MasATHUK. MaTeMaTU4eCKU MasATHUK. YPaBHEHHUE TapMOHUYECKUX
kosebanwmii. [IpeBparenue sHepruu Mpyu TaApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B
UJCAIbHOM KOJeOaTebHOM KOHType. AHAJOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTPOMAarHUTHIMU KojeOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPI'uM B UJCATHLHOM KOJIe0aTETbHOM KOHTYpE.

[IpencraBienne o 3aryxaronmx KoJieOaHUAX. BBIHYX/IEHHbIE MEXaHUUECKHE
kosiebanus. Pesonanc. BeiHy X eHHbIE 3JI€KTPOMATrHUTHBIE KOJIEOAHNS.

Ilepemennpii TOK. CHHYCOMAAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JICUCTBYIOIlEE 3HAYCHUE CHJIbI TOKa U
HaIpsHKEHMUS.

Tpancdopmarop. [IpousBoacTBo, nepeaaya U NOTPEOIICHUE DICKTPUUECKOM
SHEPruu. DKOJOTUYECKHE PUCKHU MPU MPOU3BOACTBE 3JIEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA M MNPAKTHYECKOE IIPUMEHEHHE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOT0 TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTeTbHON CHUCTeMBbI (MIPY>KUHHBIN WIIH
MaTeMaTU4eCKUI MasiTHUK).

Hao0mronenue 3aryxaromux KojaeOaHuH.

UccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Hab6mronenue pe3onanca.

CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHH) IS
AJIEKTPOMArHUTHBIX KOJIeOaHUM.

Pe3oHaHc mnpu MOCIENIOBAaTEIbHOM COECIMHEHUU PE3UCTOPA, KaTYLIKH
MHJYKTUBHOCTHU U KOHJIEHCATOpA.

Mopenb JIMHUY 3JIEKTPONEPEIAYH.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



HccnenoBanre 3aBUCUMOCTH TEpUOa MajbIX KOJEOaHWI Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Tpy3a.

HccnenoBanne NEPEMEHHOIO TOKa B LENA W3 IOCIEI0BATEIIBHO
COEIMHEHHBIX KOHJEHCATOPa, KATYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMaAZHUMHbIE GOTIHbL

MexaHnueckue BOJHBI, ycioBUs pacnpoctpanenus. llepuon. CkopocTb
pacrpocTpaHeHuss M JUIMHA BOJHBL. [lomepeyHble W MPOJOJIBHBIE BOJIHBIL.
WNuTtepdepeHius u uppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

DNEKTPOMArHUTHBIE BOJHBI. Y CIOBHUSl M3IYyYEHHS AJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anektpomarautHoil BonHe. CBOMCTBa
ANIEKTPOMATrHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOIspu3auus, AuQpaKus,
unTepdepenius. CKOpocTh dJIEKTPOMArHUTHBIX BOJTH.

[IIkana >7E€KTPOMArHUTHBIX BOJIH. [[puMEHEHUE 3JIEKTPOMATHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBA3U U TeNeBUACHUS. Panqnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYIKAIOIIEH Cpebl.

TexHuyecknue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIC
WHCTPYMEHTHI, YJbTPA3BYKOBasg IMArHOCTMKAa B TEXHUKE W MEIMIMHE, pajap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teneon, CBU-neys.

Jlemoncmpayuu

OO0pazoBaHue U paclpoCTPaHEHUE MTONEPEUYHBIX U MTPOJIOJIBHBIX BOJIH.

Kone06mromeecst Te10 Kak HCTOYHUK 3BYKa.

HabGnronenue orpaxeHus: ¥ NpeJOMIICHHS] MEXaHUYECKHUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmiogenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KoseOaHUM.

UccnenoBanue CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
npesioMIICHHE, Mospu3anus, AUppaKius, HHTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMoiMHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpeae. JIyd cBera. ToueyHbld ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI OoTpaxkeHusi cBeTa. [locTpoenue nzobOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPEIOMIIEHUS CBeTa. AOCOMIOTHBIN MOKa3aTelb
npenomiieHus. I[lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHBI yroja IOJIHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcust ceeta. CinoxHbIi cocTaB 6enoro cera. L{Ber.



Cobuparomue u pacceuBaromue JUH3BL. ToHkKas auH3a. DOKyCcHOE
pacCTOSIHUE W ONTHYecKas CHiia TOHKOW JuH3BL. IlocTpoeHune wn3o0paxkeHui B
cobuparonmx U pacceuparomux JuH3zax. opMyna TOHKON JMH3BI. YBEJIHYCHHUE,
JaBaEMOE€ JINH30M.

[Ipenensl MpUMEHUMOCTH T€OMETPUYECKON ONITHUKH.

BonnoBass ontuka. WuTepdepenums cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnoBus HaOM0OACHUST MAaKCUMyMOB U MHHUMYMOB B HHTEep(EpEeHIIMOHHOMN
KapTUHE OT JIBYX CUH(]a3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpaknus cBeta. JudpakimoHHas pemérka. YcClaoBHEe HaOIIOACHUS
[JIaBHBIX ~MAaKCMMyMOB IIpM MaJ€HUM MOHOXPOMAaTUYECKOrO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY.

Ilonspuzanus ceera.

TexHuyeckne yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PpaKIIMOHHAS peléTKa, MOJISIPOUI.

Jemoncmpayuu

[IpsiMonuHEHOE paclpOCTpaHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
Ontuueckue mpuoOpHI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre cBOMCTB M300paKEHUM B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

Habmronenune natepdepeHnm cBera.

Habmronenune nudpakiuu ceera.

HaOnronenue nucnepcuu cBera.

[Tonydenue ciekTpa ¢ MOMOUILIO MPU3MBI.

[Tonydenne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HaOmronenue nonsipuszaiuu CBeTa.

Yuenuuecxuii sxcnepumenm, nabopamoptvle pabomol

N3mepenue nokazaresns npeaoMIeHUs CTEKIIa.

HccnenoBanre cBONCTB M300paKEHHI B JIMH3AX.

Habmronenue aucnepcuu cBera.

Pa3znen 6. OcHOBBI ceNMAJILHON TEOPUU OTHOCUTEJIbHOCTH
I'panunpl  TPUMEHMMOCTH  Kiaccudyeckod — mexaHuku.  [loctynatsl
CIICIIMAJIbHOM TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHU U COKpalleHUE
JUTVHBI.
DHEPrusi U UMIYJIbC PEISATUBUCTCKOM YaCTHUIIBI.



CBs13b Macchl ¢ SHEPrUed U UMITYJILCOM PEISTUBUCTCKOM YaCTULIB. JHEPrus
IIOKOSI.

Paznen 7. KBanToBas pusuka
Tema 1. Inemenmol K6AHMOBOI ONMUKU
®otonsl. opmyna [lnanka cBsi3u sHeprun GOTOHA C €ro0 YaCTOTOW. DHEprus
Y UMITYJIbC (POTOHA.
Otkpeitre u uccienoBanue Gororddexra. Onwitel A. I'. CToneroBa. 3aKOHBI

dbotorpdexra. YpaBuenue DuHmTeitHa st hoTodpdexra. «KpacHas rpanunar
dhoroaddexra.

JaBnenue ceeta. Onwithl I1. H. JIleGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckne yCTpOWCTBA W MPaKTUUECKOE MpPUMEHEHHe: (HOTOIIEMEHT,
dboToaTYMK, coTHEUHAas OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®oTo3(pexT Ha yCTaHOBKE ¢ IUHKOBOM MJIACTHHOM.

UccnenoBanue 3akoHOB BHeTHETro (poTodddekra.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTuil.
IInanerapnas mopens artoma. Iloctynatel bopa. M3iydeHue H NOTJIOIIEHUE
(OTOHOB MpU MEpPexo/ie aToMa C OJHOIO YPOBHS SHEpPruM Ha Apyrou. Bumsl
criekTpoB. CHEKTp ypOBHEU SHEPrUU aToMa BOJIOPO/Ia.

Bomnnossie cBoiicTBa yactun. Boausl ne bponssa. KopmyckyisipHO-BOJIHOBOM
yau3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHUE.

TexHu4yeckne yCTpOMCTBA M IIPAKTHUYECKOE NIPUMEHEHHME: CIEKTPaJIbHbBIN
aHanu3 (CIEKTPOCKOIT), J1a3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGmronenue nuHeyaThIX CIIEKTPOB U3ITyUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HabGnronenue muHeiyaToro cnekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI, TOKA3BIBAIOIINE CIOKHOCTh CTpOeHHs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesieHHI0O  cocTaBa



panuoakTuBHOrO wu3inydeHus. CBoiicTBa anbda-, Oera-, ramMma-u3JIy4eHUs.
BinsiHME pagOaKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHEe TpoTOoHAa M HeWTpoHa. HykionHas monens siapa [eiizenOepra—
NBanenko. 3apsn saapa. MaccoBoe uncio sapa. M30Tormsl.

Anbda-pacnaa. ONEKTPOHHBIM U TMO3UTPOHHBIM OeTa-pacman. [amma-
U3JIy4YEHHE. 3aKOH paJMOaKTUBHOIO pacnaja.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT maccsl sapa.

Snepnseie peakunu. [lenenue u cuHTe3 AEp.

Anepupiii peaktop. TepMosmepubiii cuHTe3. I[IpoOiieMbl M NEPCHEKTHBBI
AJIEPHOM SHEPTETUKU. JKOJOTUYECKHE ACTIEKTHI IIEPHOU SHEPTETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIIOICHHS U PETUCTPALUU 3JIEMEHTAPHBIX YaCTHULI.

@dyHaMeHTaIbHbIe B3auMOJIeicTBUA. EAMHCTBO u3nueckol KapTUHBI MUPA.

TexHHueckne ycTpoicTBa M MPAKTUYECKOE NPUMEHEHHUE: T03UMETP, Kamepa
Buinibcona, siaepHblil peakTop, aToMHast 6oMoa.

Jemoncmpayuu

Cu€TurK MOHU3HUPYIOLIUX YACTHUL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanre TpeKoB YacTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3nen 8. JiieMeHTHI ACTPOHOMUM U acTPOPU3MKH

Dtansl pa3BUTHUS aCTpoHOMUU. [IpuKkiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMMH.

Bun 3Bé3nnoro neba. Co3Be3nusi, sipkue 3BE3/bI, IMIAHETHI, UX BUIUMOE
JIBIDKCHHE.

ComHeunast cucrema.

Comnne. ConHeuHast akTUBHOCTh. Mcrtounuk sHeprum CoyiHIA M 3BE3I.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalibHBIM Kiacc —
CBETHUMOCTB». 3BE31IbI TJIaBHOM IIOCIIEAOBATCILHOCTH. 3aBHCHMOCTh «Macca —
CBETUMOCTBY» JUIsl 3BE3]l TJIABHOM MOCJIEAOBATEIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE31. COBpEMEHHBIC MPEIACTABJIEHUS O MPOUCXOXKACHUU U 3BoitonMu CoJHLa U
3BE31. DTaIbl )KU3HU 3BE3I.

Muneunbiii Ilyts — nama ['anaktuka. Ilonoxxkenue u nuxenue CoJiHIa B
lNanaktuke. Tunsl ramaktuk. PagroraniakTuku U kBazapbl. YHEpHBIE IBIPHI B sApax
rajlakTHK.

Bcenennas. Pacmmupenne Beenennoit. 3akon Xa006ma. Pazberanue ramakTuk.
Teopus bonbmoro B3peiBa. PenukroBoe n3inydeHue.

MacirabHas ctpyktypa Beenennoit. MertaranakTuka.

Hepeménnple mpobsieMbl aCTPOHOMUMU.

Yuenuueckue nabnrooenus



Habmoienust HeBOOPYKEHHBIM TJ1a30M C HCHOJIb30BAaHUEM KOMITbIOTEPHBIX
HPUIIOKEHUHN 711 ONpeNEICHUsI MOJI0KEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usi CeBEPHOIO MOMYIIAPHS U SIPKUE 3BE3BI.

HabGnronenus B Teneckon JlyHsl, miuanet, Mueunoro Ilyru.

O06o01maroniee NOBTOPEHUE

Ponb ¢u3uku © acTpOHOMHUHM B 3KOHOMHYECKOH, TEXHOJOTHYECKOH,
COLIMAJIBHOM M ATHYECKOM cepax nesTeNbHOCTH YelloBeKa, POJib U MECTO (PU3UKU
Y aCTPOHOMHH B COBPEMEHHOM HAyYHON KapTHHE MHpPA, POJIb PU3NYECKON TEOPHUH
B (GOpPMHpPOBAHUU TIPEJCTAaBIEHUNA O (U3UYECKOM KapTUHE MHUPA, MECTO
¢u3nyecKoil KapTUHBI MHpa B OOLLIEM Psly COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX
MPEACTABIEHUMN O IPUPOJIE.

MexnpeaMeTHble CBSI3H

Nzyuenue kypca pusuku 0a3oBoro ypoBHs B 11 kimacce ocymiecTBisieTcs C
Y4ETOM COAEPKATENBbHBIX MEXIIPEAMETHBIX CBA3EH € KypcaMH MAaTEMAaTHKH,
OHOJOrMU, XUMHH, reorpaduu U TEXHOJIOTHUH.

Meowxcnpeomemnvle nonsimusi, CBSI3aHHbIE C M3yYEHHEM METOAOB HAay4YHOIO
MO3HAHM: SIBJICHHE, HAay4HbIH (akT, rumoresa, (pusnueckas BeIMYUHA, 3aKOH,
Teopusi, HAOIIOAEHHUE, IKCIEPUMEHT, MOJECIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelleHHE CHUCTEMbl ypaBHEHUH, TPUTOHOMETPUUYECKUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOKJIECTBO, BEKTOPbl M HMX MPOEKIHH HAa OCH KOOPJIMHAT, CI0KEHHE BEKTOPOB,
IPOU3BOAHBIE AJIEMEHTApHbIX (QYHKIMM, NpPU3HAKU NOJO0US TPEYyroJbHUKOB,
ompeesieHne IOMAaU TIOCKUX GUryp u oobEmMa ted.

buonoecusa: »nektpuueckue SBIEHUS B JKMBOW MpUPOJE, KoJieOaTelbHbIC
JNBH)KEHUSI B JKMBOW MPUPOJIC, ONITUYECKUE SIBJICHHUS B )KUBOW NPUPOJE, ACHUCTBUE
paavaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KpUCTAJUIMUECKasi CTPYKTypa TBEPIBIX
T€JI, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOM pEIIETKH, CHEKTPaJIbHBIN
aHaJIN3.

l'eocpagpua: MarHuTHblE TIOJKOCA 3€MJIM, 3aJ€KM MarHuUTHBIX  PY/,
(doToChEMKA 3eMHOM TOBEPXHOCTH, MPEJCKA3aHUE 3eMIIETPSICEHU M.

Texnonocusi: JIMHWAW BJEKTpOIlepeaad, TEHEpPATop MEPEMEHHOro0 TOKa,
ANEKTPOJBUTATENb, WHAYKIMOHHAS II€4Yb, pajap, PaJUONPUEMHHK, TEIEBU30D,
aHTeHHa, TenedoH, CBYU-meub, MpOEKUMOHHBIA amnmapaT, BOJIOKOHHas ONTHKA,
coJiHeyHas Oarapes.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHMS ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLHIEI'O ObPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (0a30BbI YPOBEHB) JOIKHO OOECIICUNTH JOCTMIKEHUE CIICTYIOITUX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JInyHOCTHBIE PE3yJbTAThl OCBOCHUSI yueOHOro rnpeamMera «Du3nkay JT0IKHBI
OTpaxaTh TOTOBHOCTh M CIHOCOOHOCTh OOYYaromuxcsi PYKOBOJICTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIlM{, TO3WTUBHBIX BHYTPEHHHUX  YOEXKJIECHHM, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOro OOIIECTBa, PACIIMPEHUE KUZHEHHOIO
ONBITA U OMbBITA JIEITEIBHOCTH B MPOLIECCE PEATM3alUU OCHOBHBIX HAIPABIICHUU
BOCIIUTATEJIbHOM JIEATEIIbHOCTH, B TOM YKCIIE B YACTH:

1) rpaKaaHCKOro BOCIMTAHUA:

c(hOpMUPOBAHHOCTH TPAXKIAHCKON MO3ULIMKU 00YyYaIOIIETroCcsl KaK akKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTRA;

NPUHATHE  TPAJAMIIMOHHBIX  OOIEYEIIOBEUECKHX T'YMAaHUCTUYECKUX H
JEMOKPATUYECKUX LIEHHOCTEM;

FOTOBHOCTh BECTH COBMECTHYIO NI€SITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0IIecTBa, y4acTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIHLHOM OpPTaHU3aINY;

YMEHHE B3aHMOJICHICTBOBATH C COLIMAIIbHBIMU UHCTUTYTAMH B COOTBETCTBUH C
X QyHKIUSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

c(hOpMHPOBAHHOCTH POCCHMCKOU IpaXAaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUXCHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIIMI0 M MPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH, B TOM YHCJIE B
NESTEIILHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OYyAyIIEro;

4) 3cTEeTH4eCKOr0 BOCIIUTAHUSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKIIFOYAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
npucyuiero (u3n4IecKoi Hayke;



5) TPyA0BOIr0 BOCIIMTAHUSA:

MHTEPEC K paziuyHbiM cepaM MpoPecCHOHATLHON AESITENbHOCTH, B TOM
YHCJIe CBSI3aHHBIM C (PU3UKON U TEXHUKON, YMEHHE COBEpIIaTh OCO3ZHAHHBINA BHIOOP
Oynyuieit mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JIaCTH
(GU3HUKY HA TIPOTSHKEHUU BCEH KU3HU;

6) 3K0JI0TNYeCKOr0 BOCIIMTAHMSA:

c()OPMHPOBAHHOCTh 3KOJOTMYECKON KYyJNbTYPhl, OCO3HAHHE TIJI0OAIBHOIO
XapakTepa SKOJOTUIECKUX TPOoOIIeM;

IJIAHUPOBAHUE U OCYUIECTBIICHHUE ICVCTBUN B OKPYKAIOIIEN CPEAE HA OCHOBE
3HAHHU LEeJIed YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH JKOJOTHYECKOW HANpPABIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH MO (U3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NYECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM [JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3ydeHus:  (U3MKH  OCYHIECTBISATH  MPOEKTHYIO U HCCJIEA0BATENbCKYIO
NEATEIbHOCTh UHAUBUIYAIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUSA
ba3oBble JJornueckue aAeicTBUA:
CaMOCTOSITeTLHO  (OpPMYIHpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENIATh 1EIU JCSATEIBbHOCTH, 3aJaBaTh IIApAMETPbl M KPUTEPUU HX
JIOCTHKCHMS,
BBIABJISITH 3aKOHOMEPHOCTM W IPOTHUBOPEUMS B  PACCMATPUBAEMBIX
(bUBUYECKUX SBJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS MPOOJIEMBl ¢ YUETOM aHAIM3a MMEIOITUXCS
MaTEPHUAIBHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTbH KOPPEKTUBHI B JICATEIBLHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUHN JEATEIBLHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSIX  peaIbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;
pPa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUN )KU3HEHHBIX TTPOOJIEM.
ba3oBble ucciiegoBarebCcKHue e CTBHA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTUEH, KIKOUEBBIMU IOHATHUSMH W METOAAMHU
(bu3HYeCcKoil HayKH;



BJIJIETh HABBIKAMU Yy4E€OHO-HCCIEN0BATEIBCKON U MTPOEKTHOM JEATEIbHOCTH
B 00y1acTH (DPU3UKU, CTTIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSTEIILHOMY TMOUCKY
METO/IOB peuieHusi 3a/iay (PU3UYECKOTO COJAEpkKaHUs, NTPUMEHEHUIO Pa3IMYHBIX
METO/I0B [T03HAHMS;

BJIQJIETh BHUJAMU JIEATEIBHOCTH [0 TOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpPIpETalMi, NpPeoOpa3OoBaHUI0 M TPUMEHEHUI0 B Pa3IUYHBIX Y4YEOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKY;

BBISIBJISITh [IPUYMHHO-CJIIEACTBEHHBIE CBSI3M M AKTYaJIM3MpPOBaTh 3ajaady,
BBIIBUTaTh TUIOTE3y €€ pelIeHHs,, HaXOAUTb apryMEHThl Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUM, 3a/1aBaTh MapaMeTPbl U KPUTEPUU PEILICHUS;

aHANM3UPOBAaTh TIOJYYEHHbIE B XOJE pEIICHUS 3aJaud  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh H (OPMYIUPOBATh COOCTBEHHBbIE 3aJaul B 0Opa30BaTEIbHOM
NS TENbHOCTH, B TOM YUCIIE TIPU U3YyUYEHUU (DU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

yMETh TEPEeHOCUTh 3HaHWA 10 (U3MKE B TPAKTUYECKYIO O001acTh
KU3HENIEATEIbHOCTH,

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE HJIEH, MIPEJJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTb NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE aIbTePHATUBHbBIC PELICHHUS.

Pa6ora ¢ undpopmanmeii:

BJIQJI€Th HABBIKAMU MOJy4YeHUs WH(POpManuu (U3HUYECKOTO COAEpKaHUS U3
HMCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYLIECTBISATh IOHCK, aHAJM3,
CHUCTEMAaTH3alUI0 U HHTEPIpeTalni0 MHPOPMAIMU Pa3IMYHBIX BHIOB U (hopm
IpEJICTABIICHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(POPMALINK;

UCIIOJIb30BaTh  CPEACTBa  MH(OPMAIIMOHHBIX W  KOMMYHHUKALIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTaHU3ALIMOHHBIX
3ajay Cc coOmofeHrueM TpeOOBaHUM HPrOHOMHKH, TEXHUKH O€30MacHOCTH,
TUTUEHBI, pecypcocOepeKeHHsl, MPaBOBBIX W  ATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOTO COJIEpX aHUs B pa3iUuHbIX ¢opMaTax cC
y4€TOM Ha3HA4YeHHs MH(OpPMAIUU U 1IeJIEBOM ayIUTOPUH, BHIOUPAsT ONTUMAIbHYIO
(dbopMy IpeACTaBICHUS U BU3yaIU3alUU.

KomMMyHnKaTHBHBIE YHHBepcaibHble YyueOHbIE 1elCTBUSA:
OCYIIECTBIISATH OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOM JESITEIbHOCTH;
pacrmo3HaBaTh MPEANOCHUTKM  KOH(DIWUKTHBIX CUTyallMd ©  CMATYATh
KOH(JIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOK TOYKY 3PEHUSA C HCIIOJIb30BAaHUEM
SA3bIKOBBIX CPEJICTB;

IIOHMMATh U HCHOJIb30BAaTh MPEUMYILIECTBA KOMAaHIHOW M WHIWBUAYAJIbHOU
padoThI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX ACHCTBHI C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEMN Ka)KJIOT0 Yi€HAa KOJUIEKTHUBA;

IIPUHAMATh  L€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOpPJIMHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIAThH IUIAH JACHUCTBUU,
pacrupeeniaiTh pojid C Y4ETOM MHEHMHM Y4YaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHUKA KOMAaHIbl B
o0l pe3ysbTatr Mo pa3padOTaHHBIM KPUTEPHUSIM;

IpeajiaraTb HOBBIE IPOEKTHI, OLIEHMBaTh HJEU C IO3WLHAHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEICHHE B Pa3JIUYHBIX
CUTYALMSIX, TPOSBIISATh TBOPYECTBO U BOOOPaKEHUE, ObITh MHULIUATUBHBIM.

PeryasiTuBHbIe YHMBepcaJbHbIe Y4eOHbIE JeliCTBHUSA
Camoopranusanus:

CaMOCTOATEJIBHO OCYLIECTBJIATh MMO3HABATENIbHYIO JEATEIBHOCTh B O0JAaCTH
(GU3NKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTH W (HOPMYIUPOBATH
COOCTBEHHBIE 33]1a4H;

CaMOCTOATENIBHO COCTABJISITh IUIAH PEIICHUS PACUYETHBIX M KayeCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MIPAKTHUYECKON paboThl ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEAMOYTEHUM;

JaBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4EOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEAIOUYTEHU;

JeJIaTh OCO3HAHHBIA BBIOOp, apryMEHTUpOBaThb €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT;

CIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO 3pYAMIMH B 001acTH
(bu3KKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJICKT:

JaBaTh OIEHKY HOBBIM CHUTYAaIlUsIM, BHOCUTh KOPPEKTUBBHI B JIEATEIHHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJAJETh  HABBIKAMM  IIO3HABATEJIbHOM  pEQUIEKCMHM KAk  OCO3HaHHUS
COBEPIIAEMBIX JIEWCTBHM M MBICIUTENIBHBIX IMPOLECCOB, HMX PE3YyJbTaTOB H
OCHOBaHUI;

UCIIOJIb30BaTh MPUEMBI peiIeKCUM IJI OLEHKH CUTYallMH, BHIOOpAa BEPHOIO
peLIeHHS;



YMETh OLIEHWBAaTh PHUCKM U CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHUKEHUIO;

OPUHUMATh MOTHUBBI W apryMEHTHl JAPYTUX TPH aHalIu3e pe3yJbTaToB
JeSITEeNbHOCTH;

NPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTaTKH U JOCTOMHCTBA;

OpUHUMAaTh MOTHUBBI M AapryMEHTBl JAPYTMX TPH aHajdu3e pe3yJbTaToB
JeSITEeNbHOCTH;

npu3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpouecce noctuxkeHHs] TUYHOCTHBIX PE3YJbTATOB OCBOCHHS MPOTPamMMbl
no ¢u3MKe I8 YPOBHS CpeaHero oOImiero oOpa3oBaHUs y OOyYaromuxcs
COBEPIICHCTBYETCS HMOIIMOHAIIbHBIH WHTEIJICKT, IpeInoararoIni
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUS, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HANpPABIEHUS Pa3BUTHA COOCTBEHHOW IMOIIMOHAILHOUN cdephl,
ObITh YBEPEHHBIM B ceOe;

CaMOpPETYJIUPOBAHMS, BKIIOYAIOUIETO CAMOKOHTPOIIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMIOBEJCHHE, CIIOCOOHOCTh aJalTUPOBATHCA K
AMOIIMOHAIILHBIM U3MEHEHUSIM U MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHMBALlUM, BKJIIOYAIOLIECH CTPEMIICHUE K JOCTHIKECHUIO LIENU U
yCrexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATIBHOE COCTOSIHHE
ApYTUX, YYUTBIBATb €ro TpPH OCYIIECTBICHHUH OOIICHHUS, CIIOCOOHOCTh K
COUYYBCTBHIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIOYAIOIIMX CIOCOOHOCTH BBICTPAUBATh OTHOLICHHUS
C IPYTUMH JIFOJIbMU, 3a00TUTHCS, TIPOSBIIATh UHTEPEC U pa3peliaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIbTATDI

K koniy oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YUAIONITUXCSI YMECHHIA:

JEMOHCTPUPOBATh HA TPUMEpPAX POjab U MECTO (PU3MKH B (HOPMUPOBAHUH
COBPEMEHHOW HAay4YHOW KapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIIbHOCTU IIIOAEH, LEJIOCTHOCTh U €IMHCTBO
(bu3HYeCcKol KapTUHBI MUDA;

VUUTHIBATh TPAHUIIBI TPUMEHEHUS U3YUYEHHBIX (U3MUECKHX MOJIENeH:
TOUYEYHBIN AIEKTPUYECKUHN 3apsijl, Ty4d CBETA, TOUYCYHBIH UCTOUYHUK CBETA, siACpHas
MOJIEJIb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sijpa MPHU PEIICHUH (PU3NUECKUX
3a1ad4;



pacrno3HaBaTh (pu3nUecKue sABJIeHUs (MPOIECChl) U OOBACHATH UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOU (DM3HKHU: IJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBHUS TOKA, B3aUMOJEHCTBUE
MarHuTOB, 3JIEGKTPOMAarHUTHasT WHAYKUUS, JEHCTBUE€ MArHUTHOTO IO Ha
NPOBOJAHUK C TOKOM M JBHXKYIIUICS 3apsij, 3JEKTPOMarHUTHbIE KOJICOaHUS U
BOJIHBI, TMPSAMOJIMHENHOE pPACHPOCTPAHEHHE CBETa, OTPa)XEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakuus U MOOJAApU3alMs CBETa, JUCIEpPCUs CBETa,
dboroanexTpudeckuit 3pdext (porordpdekT), cBeTOBOE /1aBlIeHUE, BOSHUKHOBEHHE
JUHENYaTOro CHEeKTpa aToMa BOJOPOJA, €CTECTBEHHas M HMCKYCCTBEHHAas
PaauOaKTUBHOCTB;

ONMKCHIBATh M3YYEHHBIE CBOMCTBA BEUIECTBA (IIEKTPUUYECKUE, MATHUTHBIE,
ONTHYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W
AIIEKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIMOJIb3YSd (U3NYECKUE BEITUUYMHBIL:
ANEKTPUUYECKUN 3apsij,, CUJIa TOKA, DJEKTPUUECKOE HAMNPSHKEHUE, DJIEKTPUUECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, AJEKTPOJABIKYIIAs cuila, padoTa TOKa,
MHIYKIUS MAarHuTHOTO Moisi, cuia Amnepa, cuia JlopeHia, MHAYKTHBHOCTb
KATyUIKH, 3HEPrusl 3JEKTPUYECKOTO0 M MArHUTHOIO IOJIEW, MEPHOJ M 4YacToTa
KoiebaHuii B KoJiebaTeNbHOM KOHTYpe, 3apsii M Ccuja TOKa B IpoIliecce
FapMOHUYECKUX AJIEKTPOMAarHUTHBIX KoJieOaHuil, (OKYCHOE pacCTOSTHUE U
ONTHYECKAs] CHUJIA JIMH3bI, MPU ONHCAHMM MPABUIBHO TPAKTOBATh (PU3MUYECKHIA
CMBICIT HCIIOJIb3YEMBIX BEIWYMH, HX OO0O3HAYCHHsS W €JAWHMIIBI, YyKa3bIBaTh
(GbopMysbl, CBA3BIBAIOLIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JAPYTHUMH
BEJIMYMHAMU;

ONKCHIBATh HW3YYEHHBIE KBAaHTOBBIE SBJICHHS M IPOLIECCHI, HCHOIb3Ys
(¢u3nYecKre BEIMYHUHBI: CKOPOCTb JJIEKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPTUs U UMITYJIbC (POTOHA, IEPHO]I MOTypacIaga, SHEPTUS CBIA3U
aTOMHBIX SIZIEP, MPU ONUCAHUU MPABUIBHO TPAKTOBATh (DU3UUYECKUH CMBICIH
UCIIOJIb3YEMbIX BEJIHMYMH, MX OOO3HAYEHUs W €IHWHHUIIbI, YKa3bIBaThb (POPMYJIbI,
CBSI3BIBAIOLIME JAHHYIO (U3NYECKYI0 BEJIUYMHY C JPYTMMH BEJIMYHMHAMH,
BBIYUCIISATH 3HAUCHUE (PU3NYECKOIN BEITMUUHBI;

aHANM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIBb3Ys (PU3NYECKUE
3aKOHBI U MPUHUUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBLHOTO U MapaJlIeIbHOTO
COEOMHEHUS IPOBOJHUKOB, 3akOH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMATHUTHOM
UHIYKIHWH, 3aKOH TMPSAMOJIMHENHOTO pACHpPOCTPAHEHHS CBETA, 3AKOHBI OTPAKECHHS
CBETa, 3aKOHBI MPEJIOMJIEHUSI CBETa, ypaBHeHHE ODiHIITeHHa ans gororddekra,
3aKOH COXPAHEHMSI JHEPruH, 3aKOH COXPAHEHHSI MMIIYJIbCA, 3aKOH COXPAaHEHHS
ANEKTPUYECKOTO 3apsA]ia, 3aKOH COXPAaHEHMsI MAacCOBOIO 4YMCIIa, MOocTysatel bopa,
3aKOH PAaJIMOAKTUBHOTO pacmajia, Mpy 3TOM pas3indaTh CJIOBECHYIO (DOPMYIUPOBKY



3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHWE W YyCIOBUA (TpaHHIIBI, OOJACTH)
IPUMEHUMOCTH;

OTIPEISISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MarHUTHOTO TOJISI IPOBOJHUKA
C TOKOM, CHJIbI AMriepa 1 cuitbl JlopeHta;

CTPOUTh W OIHKCHIBATh H300paKEHHE, CO3/1aBaEMOE IIJIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI 110 HCCIICIOBAHUIO (DU3UYCCKUX SBIICHUH W
MPOIIECCOB C WCIOJIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX H3MEPECHHU: TPU ITOM
dbopmyimpoBarh IpobjeMy/3agady H THNOTE3y Yy4eOHOro IKCIIEpUMEHTA,
coOupaTh YCTaHOBKY U3 TMPEUIOKEHHOTO O00OPYIOBaHUS, MPOBOJUTH OMBIT U
(GhopMyIHpPOBaThH BHIBOJIBI,

OCYIIECTBIIATH MPSMbBIC M KOCBEHHBIC U3MEPCHUS (DU3UICCKUX BEIIMUWH, TPU
ATOM BBIOMPATh ONTHUMAIBHBIN COCOO M3MEPEHUS M WCIOJIb30BAaTh HM3BECTHHIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

HCCJICIOBATh 3aBUCHMOCTH (DU3MYECKMX BEIWYHMH C HCIOJIb30BAaHUEM
NPSAMBIX HW3MEPEHUH: MPU OSTOM KOHCTPYHPOBATh YCTAHOBKY, (DHKCHPOBATH
pE3yNbTaThl MOTYUYEHHON 3aBUCUMOCTH (DM3MYECKUX BEJIUYMH B BHJE TAOIUI U
rpaduKoB, AenaTh BHIBOBI MO pe3ybTaTaM UCCIEI0BAHMUS;

coOJroaTh MpaBuiia 0€30MacHOr0 Tpyda MPU NMPOBEACHUU HCCIIEAOBaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCICIOBATEIBCKON W TPOSKTHOU
JESTENHHOCTA C HCIIOIB30BAHUEM H3MEPHUTENBHBIX YCTPOUCTB U J1a0OPaTOPHOTO
000pyI0BaHUS;

pemath pacy€THhIE 3aJa4d C SBHO 3aJaHHOW (U3MYECKON MOJIEIbIO,
UCITONIB3Ysl (PU3MYECKUE 3aKOHBI U MPUHIIAITBI, HA OCHOBE aHAIM3a YCIOBHS 3aa4H
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIITh (PU3UUECKHE BEIMUYUHBI U (POPMYIIHI,
HeoOXonUMbIe ISl €€ pEIlIeHHUs, MPOBOAUTH PAcUEThl U OLICHUBATh PEaIbHOCTD
MOJTYYCHHOTO 3HAYCHUS (PU3MYECKOU BEIIMUNHBI,

peraTh Ka4eCTBEHHBIE 33a/1a4: BHICTPANBATh JIOTUYECKH HEMPOTUBOPECUHUBYIO
IIEMOYKY PACCYXKICHUN C OMOpOi Ha H3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
(bu3nUecKue SBICHUS;

UCIIOJIB30BaTh ~ TMPHU  PEIICHWH  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH()OPMAITMOHHBIC TEXHOJIOTHH IS TIOMCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETAINH
Y TIPEJICTaBICHUS YYEeOHOU W HAyYHO-TIOMYJSIPHOM MH(POpPMAIUU, TTOIYIYCHHONU U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

OOBSCHATh TPUHITUIBI JCHCTBUS MAaIIWH, NPUOOPOB M TEXHHUYECKHUX
YCTPOWCTB, pa3indaTh yCIOBHUS UX O€30MACHOTO HCIIOIh30BAHUS B MMOBCETHEBHOMN
KU3HU;



MIPUBOIUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(HU3UKOB B
pa3BUTHE HayKH, B OOBSICHEHHE IPOIIECCOB OKPYKAIOIIETO MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETUUYECKUE 3HaHUS MO (U3UKE B MOBCEIHEBHOM >KU3HU
s obecrieueHus: 6€30MacHOCTH IIPH OOpaIlleHHH ¢ IPUOOpaMH M TEXHUYECKUMH
yYCTPOMCTBAMHU, JJII COXPAHEHUsSI 3I0POBbS M COOJIFOJACHUS HOPM 3KOJIOTHYECKOTO
MOBEJICHUS B OKPYKAKOLIEH Cpee;

paboTaTh B TIpyNmne C BBIIOJHEHUEM pPa3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYIIIBI, pPalMOHAIBLHO paCHpeACisITh OO0S3aHHOCTH U
IJJAHUPOBATh JACSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMSX, aJICKBATHO OLICHHWBATh
BKJIaJ] KQXKJIOTO U3 YUYACTHUKOB I'PYIINbBI B PEIICHUE paccMaTpUBAEMON MPOOJIEMBI.



TEMATUYECKOE IINTIAHUPOBAHUE
11 «A» KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaunMeHoBaHue pa3/iesioB U TeM uudposbie
Ne i/t P Konrtposbnsie | IIpakTnyeckue (upp )
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. JIEKTPOANHAMUKA
11 MarunuTHOoe nojue. I1eKTpOMarHuTHas 1 ) 3 bu6mmoteka [IOK
' WHYKIUS https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 11
Paspnen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4ecKHe U JIEKTPOMarHuTHbIE 9 1 bubnuotexa [JOK
' KoJIe0aHuUs https://m.edsoo.ru/7f41¢97¢
29 MexaHuYeCKUEe U FIEKTPOMATrHUTHBIE 5 | bubnmnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97¢c
bubnuoreka [JOK
2.3 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Hroro no pazneny 24
Pasznen 3. OCHOBBI CIIEIIUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH
31 OCHOBBI CIEIIUAIBHONU TEOPUH 4 1 bu6muoteka [IOK
' OTHOCHUTEIBHOCTHU https://m.edsoo.ru/7f41c97¢
Hroro no pazgeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 OneMeHThl KBAHTOBOM OITHKH 6 but6mmoreka [JOK




https://m.edsoo.ru/7f41c¢97¢

but6mmoreka [{OK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41¢97¢
but6mmoreka [JOK
4.3 ATOMHOE 51pO > https://m.edsoo.ru/7f41¢97¢
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 bubmmorexa TIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pasneny 7
Pa3nesn 6. OBOBLIAIOLIEE IOBTOPEHHUE

6.1 O6o061maroniee TOBTOpPEHKE 4 ngg;;?:;igﬁ}g 41c97c
Hroro no pazgeny 4
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 67




IMMOYPOYHOE INNIAHUPOBAHUE
11 «A» KJIACC

Konn4yectBo yacos JJIeKTPOHHBIE
> Tema ypoxa Kourpoasnsie | IlpakTHyeckn Aara unpposbie
n/n Bcero U3YYeHUS o0pa3oBaTe/ibHbIE
padoThI e padoThI
pecypcsbl
[TocTostHHBIE MATHUTHI U X

! B3auMoJielicTBHe. MarHuTHOE 1OJIE. 1 bu6mmoreka [JOK
BekTop MarHuTHOM MHAYKIUU. 01.09.2023 | https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIUU
MaruuTHO€ 1oJie MPOBOIHHUKA C
TokoM. OnbIT Dpcrena.

2 B3anmoneiicTBre TPOBOIHUKOB C 1 1 bubmmorexa [JOK

06.09.2023 | https://m.edsoo.ru/ff0c98fe
ToKOM BxoaHas KoHTposbHas padboTa
o ¢usuke 3a kypc 10 kimacca

3 JlabopartopHas padora «3ydenue | 1 bubnuoreka [IOK
MarHMTHOTO TOJISl KaTYLIKHA C TOKOM» 08.09.2023 | https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuiia Amriepa.

4 JIaGopaTtopHas padota | 1 bubnuoreka LIOK
«HccnenoBanmne neMCcTBHSA 13.09.2023 | https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha pamMKy ¢
TOKOM
JlelicTBue MarHUTHOIO NOJISI HA

5 JBIDKYIIYIOCS 3apsDKEHHYIO YaCTHILY. ] bubnuoreka [JOK
Cumna Jlopenna. Pabota cumibl 15.09.2023 | https://m.edsoo.ru/ff0c9df4

Jlopenna




DnekTpoMarHuTHas HHAYKIus. [loTok
BEKTOpa MarHuTHOW uHAYKIUU. IJC
WHIYKUIWU. 3aKOH 3JIEKTPOMAarHUTHOM
uHaykuuu dapaaes

20.09.2023

JlabopaTtopHas pabota
«HccnenoBanue sBIeHUS
3J'IeKTp0MaI‘HHTHOﬁ HHIOYKIOUW

22.09.2023

bub6mmoreka [{OK
https://m.edsoo.ru/ff0cal 50

NunyKTUBHOCTD. SIBIICHUE
camouHaykiuu. JIC caMOMHAYKIIUH.
DHeprusi MAarHUTHOTO TOJISl KaTYIIKU
C TOKOM. DJIEKTPOMArHuTHOE MOJie

27.09.2023

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpomucTBa U ux
IIPUMEHEHUE: IIOCTOSIHHBIE MArHUTHI,
9JEKTPOMATHUTBI, 3JIEKTPOJABUTATEb,
YCKOPHUTENH 2JIEMEHTAPHBIX YACTHII,
WHIYKINOHHAs I1€Yb

29.09.2023

10

O606matonuit ypok « MarautHoe
nosie. DJIEKTPOMarHuTHasi MHIYKIUS

04.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTponbnas pabota mo teme
«MarsuurtHoe 1ojJe.
DNeKTpOMarHuTHasi MHAYKLIUS

06.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CBoOo/IHBIE MEXaHUYECKUE
kosiebanus. 'apMoHnUyeckue
KosieOaHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHHH.
[IpeBpatenue sHepruu

11.10.2023

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTtopHas pabora
«HccnenoBanue 3aBUCUMOCTH

13.10.2023




neproja MajbIxX KoJleOaHuii rpy3a Ha
HUTH OT JJIMHBI HUTH U MacChl rpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
JIEKTPOMAarHUTHbIE KoeOaHus B

14 U7eabHOM K0JIeOaTeIbHOM KOHTYpe bu6morexa [IOK
ype. 18.10.2023 | https://m.edsoo.ru/ff0cb820
AHaNOrust MeXy MEXaHUYECKUMU U
AJICKTPOMArHUTHBIMHU KOJICOAHUSIMU
®opmyna Tomcona. 3akon
15 COXpPAHEHUS SHEPTUHU B UICATHBHOM buGmotera [JOK
P P 20.10.2023 | https://m.edsoo.ru/ff0cb9c4
K0J1e0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxXarmx
KoJeOaHusX. BeiHy)IeHHBIE
16 MexaHuueckue konebanus. Pesonanc bubmorexa HOK
i ‘ 25.10.2023 | https://m.edsoo.ru/ff0cbb86
BriHyX)1€HHBIC 3JIEKTPOMArHUTHBIE
KoseOaHus
IlepemennsIil Tok. CUHYCOUJAJIBHBIN
MEepEMEHHBIN TOK. MOIIHOCTH
17 MEPEMEHHOI0 TOKA. AMIUIUTYIHOE U Bubmiorexa IJOK
13 ‘ Y 27.10.2023 | https://m.edsoo.ru/ff0cbd34
JecTByOIee 3HAUEHUE CUIIBI TOKA U
HaIpsKEHUs
Tpancdopmarop. [Ipoussoactso,
18 nepeaaya u norpedieHue
per P 08.11.2023
AIEKTPUUECKON SHEPTrUU
YCTpoiCTBO U IPaKTUYECKOE
19 IIPUMEHEHUE IIEKTPUYECKOT0 3BOHKA, bubnuoreka [IOK
reHeparopa NepeMeHHOro ToKa, 10.11.2023 | https://m.edsoo.ru/ff0cc324
JIMHUU JJIEKTpoIepeaay
20 DKOJIOrM4ecKue pUCKU IIPU




MIPOU3BOJICTBE IIIEKTPOIHEPTUH.
KynbTypa ncnonb3oBanus

. 15.11.2023
ANEKTPOIHEPTUU B TOBCEAHEBHOMN
KU3ZHU
MexaHu4ecKre BOJHBI, YCIOBHS
)1 pacnpoctpanenus. [lepuoa. Cxopocts bubnmoreka [JOK
pacnpoCTpaHEHHS U JUIMHA BOJIHBI. 17.11.2023 | https://m.edsoo.ru/ff0cca54
[Tonepeunslie ¥ MPOIOJILHBIE BOJTHBI
2 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubnmoreka [JOK
3ByKa. Boicora ToHa. TemOp 3ByKka 22.11.2023 | https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBOMCTBa U ckopocTk. [Ikana bubmmorexa [JOK
P ' 24.11.2023 | https://m.edsoo.ru/ff0ccfe0
3JEKTPOMATrHUTHBIX BOJIH
[TpuHIMIIBI paguOCBsI3U U
24 TeneBuaeHus. Pa3sutue cpencrs 29.11.2023
cBs3u. Pagnonokanus
)5 Kontponbnas padota «Konebanus n bubnnoreka [JOK
BOJIHBI» 01.12.2023 | https://m.edsoo.ru/ff0cc6f8
[IpssmonuHetHOE pacpocTpaHeHne
26 CBETa B OJHOPOJHOM CpeJie. bubmuorexa [JOK
ToueuHslil HICTOYHUK cBeTa. JIyu 06.12.2023 | https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHne cBeTa. 3aKOHBI
27 otpaxeHnus ceera. [loctpoenue bubmmorera [JOK
P . P 08.12.2023 | https://m.edsoo.ru/ff0cd4e0
M300paKeHH B IJIOCKOM 3epKajie
28 [Ipenomiienue cera. [lonHoe bubnuoreka [IOK
BHyTpeHHee oTpaxeHnue. [IpenenpHblit 13.12.2023 | https://m.edsoo.ru/ff0cd7{6

YTOJI IOJTHOTO BHYTPEHHETO




OTPaXXCHUA

JlabopaTopHas pabota «M3mepenne

bu6nmoreka [JOK

29
MOKAa3aTeIIsl MPETOMIICHUS CTEKIIA 15.12.2023 | https://m.edsoo.ru/ff0cd67a
JIunzbl. [locTpoenne n3obpaxeHuil B

30 nuH3e. Dopmysia TOHKOM JIMH3BI bubmorexa HOK

- OPMY ' 20.12.2023 | https://m_edsoo.ru/ff0cddle
VYBenuueHue JIuH3bI
JIaGoparopHas pabota

31 nu i
« ccnez[OBa}iHe CBOMCTB 22.12.2023
M300paXKeHHH B TMH3AX)

Hucnepcus cBeta. CI0oXKHBIN COCTaB

17 6enoro csera. LIer. JlaboparopHas
pabota «Habmronenue aucnepcuu 27.12.2023
CBETa»

13 Wntepdepennus cera. Audpakius bubnuoreka [JOK
ceera. JludpakiunonHas penéTka 29.12.2023 | https://m.edsoo.ru/ff0ced22
OnTrueckue npuOOpsI U yCTpoiicTBa

34 0
U yCIIOBHSI MX 0€3011aCHOTO 10.01.2024
MIPUMEHCHUS

35 [TonepeyHOCTh CBETOBBIX BOJIH. bubmmoreka [IOK
[Tonsapuzanus cera 12.01.2023 | https://m.edsoo.ru/ff0cf02e
I'pasuUIBI TPUMEHUMOCTH

36 KJlaccuueckor Mexanuki. [loctynarer bubnmoreka [JOK
CIIELIMAIBHON TEOPHUH 17.01.2024 | https://m.edsoo.ru/ff0cf862
OTHOCUTEITLHOCTH
OTHOCUTENBHOCTH OJJTHOBPEMEHHOCTH.

37 3ameJIeHre BPEMEHH U COKpAIlEHUE bubmorexa OK

P P 19.01.2024 | https://m.edsoo.ru/ff0cfad2
JUTAHBI
38 DHEpPrusi ¥ UMITYJIbC PEISITUBUCTCKOMN bubmuoreka [IOK




YaCTHUIIBI. CBs13b MaccChI ¢ BHCPFHGIZ u

24.01.2024 | https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUS TIOKOS
Kontponbhas padota «OnTHka.
39 OCHOBBI crielMaIbHON TEOPUHU bubmmorexa [IOK
B P 26.01.2024 | https:/m.edsoo.ru/ff0cf6f0
OTHOCHUTEILHOCTI
40 ®oronsl. opmyina [1nanka. DHeprus bubnuorexa [IOK
U UMIIYJIbC POTOHA 31.01.2024 | https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE Eu6 [TOK
noIMoTeKa
41 . A.T.
porosdexra. Ompirer 02.02.2024 | https://m.edsoo.ru/ff0cffc4
CroneroBa
3akonbl porodddekra. YpaBHEHHE
42 aﬁHMTegHa J'Iq})l(b(i)OTOB(i)(IIjeKTa bubmmorexa [JOK
8 ' 07.02.2024 | https://m.edsoo.ru/ff0d015e
«Kpacnas rpannna» gortorddexra
Jasnenue cera. Onbitsl [1. H.
43 JlebeneBa. XuMUYECKOE JICHCTBUE bubmoreia HOK
ACBA. 8 09.02.2024 | https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTpoicTBa u
44 MIPAKTHIECKOE IPUMEHEHHE:
(dhoTosmeMeHT, (OTOIATUHK, 14.02.2024
coJIHeUHas1 ObaTapesi, CBETOINO
45 Pemenue 3amad mo reme «7E€MEHTHI bubmmoreka [{OK
KBAHTOBOW ONTHKI 16.02.2024 | https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbBITE
46 Pesepdopaa no paccesHuio o-4actu bubmmorexa [IOK
phopaatiop a 21.02.2024 | https://m.edsoo.ru/f0d09 1a
[Lmanerapnast MoJienb aToMa
bu6mmoreka [{OK
4 I1 b
7 OCTYTIATRI BOpa 28.02.2024 | https://m.edsoo.ru/ff0dOafa
48 N3ny4yenue u nornomieHne GOTOHOB bubmuorexa [JOK




MIPU NEPEX0/ie aTOMa C OJTHOTO
YPOBHSI DHEPTrUM Ha APyroil. Bumbl
CIIEKTPOB

01.03.2024

https://m.edsoo.ru/ff0d0afa

49

BomnHoBEIE cBOMICTBA yacTUIl. BOJIHEI
ne bpoiina. KopmyckynsipHo-
BOJIHOBOM Jtyanu3Mm. ClIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHE

06.03.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca&

50

OTKpBITHE paTnOaKTUBHOCTU. OTBITHI
Pesepdopna o onpenenenuto
COCTaBa PaIMOAKTUBHOTO M3TyUEHUS

13.03.2024

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-, 6era-, ramma-
n3nydeHus. Bnusaaue
PaIMOAKTUBHOCTHU Ha KUBbIE
OpraHU3MBbI

15.03.2024

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DNEeKTPOHHBIA U NO3UTPOHHBIN OeTa-
pacnazn. I'aMma-u3inyyeHue

20.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HyKJIOHOB B SIpE.
Snepnbie peakuuu. SaepHbiin
peakrtop. [Ipobaembl, nepCneKTHBHI,
9KOJIOTUYECKUE ACIIEKTHI S1EPHOMN
JHEPIreTUKHU

22.03.2024

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHbIe YacTULbl. OTKpBITHE
MO3UTpOHA. MeTo bl HaOMI0ICHUS U
PETUCTPALIMU IEMEHTAPHBIX YaCTHII.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3aumoaelicTeusa. EnuHcTBO
(bu3nUecKoil KApTHHBI MUPa»

03.04.2024

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




55

Bun 38é3nnoro Heba. Co3Be3nus,
SAPKUE 3BE3/IbI, JIAHETHI, UX BUIUMOE
nBrokenne. ConHeyHast cucTeMa

05.04.2024

56

Comnurte. CoHeuHast akTUBHOCTD.
Ncrtounuk sneprun ConHua u 3BE311

10.04.2024

57

3BE3/bI, UX OCHOBHBIE
XapaKTEPUCTHKHU. 3BE3IBI TTIABHOU
MOCJIeI0BAaTEeIbHOCTH. BHYTpeHHEee
cTtpoeHue 3B&31. COBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKIACHUU U
spostronnu CoJtHIa U 3BE3]

12.04.2024

58

Muneunsiii [IyTe — Hama ['anakTuka.
[Tonoxxenue u npuxenue CosHua B
lNamaktuke. ['amaktukn. Y€pHbie
JBIPBI B SIAPAX TATAKTHK

17.04.2024

59

Bcenennas. Pa3zberanue ragakTHk.
Teopus bosboro B3peIBa.
PennkroBoe usnyueHue.
MeraranakTuka

19.04.2024

60

Hepemennsie mpoOieMbl aCTPOHOMUH

24.04.2024

61

Kontponbnas pabota «51eMEHTHI
aCTPOHOMUH U aCTPOPU3IUKI»

26.04.2024

62

O6o6matomuit ypok. Ponb pusuku u
ACTPOHOMUH B S3KOHOMHUYECKOI,
TEXHOJOIrMYEeCKOM, COIMAIbLHON 1
ATUYECKOM cdepax NesaTeTbHOCTH
YeJIoBeKa

03.05.2024




O6o0maromuii ypok. Poibs u mecto
63 (hbU3UKH U aCTPOHOMUU B
COBPEMEHHOW HAYYHOI KapTHHE MUpa

08.05.2024

O6o0maromuii ypok. Posb
64 ¢buznyeckoil Teopuu B
(hopMHpPOBAHUY TIPEJICTABICHUI O

¢buznyecKoil kKapTuHe MHUpa

15.05.2024

O6o0maromuit ypok. Mecto
65 (bu3nyecKoil KapTUHBI MUpa B 00I1IEM
Py COBPEMEHHBIX €CTECTBEHHO-

HAYyYHBIX PEJCTABICHUN O IPUPOE

17.05.2024

PesepBHeIil ypok. MarautHoe noe.
66 DNeKTpOMarHuTHasl MHAYKLNS
Wrorosas koHTpoJbHAs paboTa 1o

¢usmuke 3a 11 kmace

22.05.2024

PesepBHblil ypok. OnTuka. OCHOBBI
67 CHELMAIILHON Teopun
OTHOCHUTEIILHOCTU

24.05.2024

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

67




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» duspka, 11 kirace/ KacesaoB B.A., O0mecTBo ¢ orpaHnYeHHON
OTBETCTBEHHOCTHIO «[PODAY; AkuinonepHoe oodectBo «M31aTenbeTBo

«IIpocseienue»

METOANYECKHUE MATEPUAJIBI U1 YUUTEJIA

1. ®usuka. Paboune nporpammel. [IpeagmeTHas nMHUS y4eOHUKOB CEpUU
"Knaccuuecknii kypc". 10—11 knmaccsl: yue6. mocodue it o01ieoopa3onar.
opraHuzanuii: 6a3oBbiit u yrayou. yposau / A.B. Illatanuna. — M.:
IIpoceenienue, 2018.

2. ®usuka. 11 kmacc: yuel. s 001meobpa3oBar. opraHu3aiyii ¢ mpui. Ha
3IIEKTPOH. HocuTese: 0a30BbIil ypoBeHb / I'.S1. Mskumes, b.b. byxosies, B.M.
UYapyrun; nox pen. H.A. IlapdpentseBoit. — M.: IIpo-cemenue, 2014.

3. CoopHuk 3aaa4 1o ¢puszuke. 10—11 kiaccel: mocodue yis yyammxcs
o011eo0pa3oBar. yupexxaeHuii: 6a-30Bblii U poduibHbINA ypoBHU / H.A.
[TapdentbreBa. — M.: [Ipocsemnienue, 2010.

4. ®uzuka. "KoHCTpyKTOp" CaMOCTOSITENIbHBIX M KOHTPOJIBHBIX paboT. 1011
KJIACCHI: TIOCOOME NIJIsl yUu-Tennen obmeoopazosart. yupexaenuii / C.M.
AngpromeukuH, A.C. CnyxaeBckuil. — M.: [Ipocseme-nue, 2010.

5. ®usuka. [loypounsie pazpadotku. 10 kiace: mocodue it o01eoopa3onar.

opraHuzanuii: 6a3oBbii u yrayou. yposau / FO.A. Caypo. — M.:



IIpoceemienue, 2017.

HUD®POBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. Enunas xomiexuus udpoBbIX 00pa30BaTeIbHBIX PECYPCOB

http://school-collection.edu.ru/catalog/pupil/?subject=30

2. OtkpbiTas pusznka

http://www.physics.ru/courses/op25part2/design/index.htm

3. l'azeta «1 ceHTAOps»: MaTepuaibl Mo GU3NKe
http://1september.ru/

4. ®ecTuBaip negarorndeckux uaen «OTKpBITBIA yPOK»
http://festival. Iseptember.ru/

5. ®usuka.ru

http://www.fizika.ru

6. KM-mkona

http://www.km-school.ru/

7. DNEKTPOHHBIN YUEOHHUK

http://www.physbook.ru/

8. Camast Oosblias 31eKTpoHHast Oubnunoreka Pynera. [louck kHur u
KYpHaJIOB

http://bookfi.org/

9. Kommbrotepnas yuebHas cpena « aTep(@kTuBHas HU3HKA»



JIncr pukcupoBanust ”3MEHEHUH U JONOJHEHUI B padoyei

nporpamMme
Jlara Conepxanue CoracoBasue ¢ ITonnuce
BHECEHUS KYPHUPYIOIIUM MPEeIMET JINIIA,
W3MEHEHMI, 3aMECTUTEIIEM JTUPEKTOpa BHECIIIETO
JIOTIOTHEHUI (moamuck, pacmmdpoBka 3aIUCh

TIOTHCH, J1aTa)
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