MHHHUCTEPCTBO MPOCBEIEHUSA POCCUICKOM ®EJEPAIIIN
YIPABJIEHHUE OBPA3BOBAHMSA AJIMUHUCTPAIIUHA 3ATO
CEBEPCK
MYHUITUITIAJIBHOE ABTOHOMHOE OBIIIEOGPA3OBATEJILHOE
YYPEKJIEHUE
«CEBEPCKHI ®U3NKO-MATEMATUYECKHW JIUIEN»

NoanucaHo undposoit noanucbro: Y TBEPKIEHO
Hpo3posa pnHa AnekcaHgposHa Aupexrop MAOY COMII

[aTa: 2024.09.24 11:36:18 +03'00’ . A. Jlposnosa
(ITpuxaz Neo oT 2024)
PABOYASA ITPOIT'PAMMA
(ID 4987987)

yueOHoro npeamera «®@usuka. ba3zoBblii ypoBeHb»

st ooyyaromuxcs 11b knacca



HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 0a30BOrO0 YpoOBHS Ha YPOBHE CpeaHEro oOIIero
oOpa3oBaHMs pa3pabOoTaHa Ha OCHOBE IMOJIOKEHHH U TpeOOBaHUI K pe3yibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, mpeactaBieHHbx B OI'OC
COO, a Ttakxke c ydy€roM QenepaJbHON paboyeil NporpaMMbl BOCIHUTAHUS U
KOHLEMIIUKA TpernojiaBanust yuyeOHoro npeamera «Pusnka» B 00pa3zoBaTEIbHBIX
Opra"u3anusax Poccniickon denepanum, pean3yoINUX OCHOBHBIE
oOpa3oBaTeabHbIE TPOrPAMMBI.

ConmepxxaHnue mnporpamMmbl 10 (U3MKE HaNpaBiIeHO Ha (QOPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOyuaromuxcs 10-11 xmaccoB mpwu
oOyueHuu ux Qu3uke Ha 0A30BOM YpPOBHE Ha OCHOBE CHCTEMHO-AESATEIbHOCTHOTO
noaxonaa. I[Iporpamma mo ¢usuke coorBercTByeT TpebdoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, IPEAMETHBIM M METANpPEIMETHBIM pPE3yJbTaTaM
oOy4eHMs, a TaKXe€ YYHUTHIBAET HEOOXOJUMOCTh peaIu3aludd MEXIPEIMETHBIX
cBsi3el (U3MKH C €CTeCTBEHHO-HAyYHbIMH Yy4eOHBIMU TNpeameTamu. B Heit
OTIPE/IETISIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (PU3UKU HAa YPOBHE CpEIHEro oOLIero
o0pa3oBaHMsl, MJIAHUPYEMBIE PE3yJbTaThl OCBOECHUSI Kypca (DPU3MKHU: JTUYHOCTHBIE,
MeTarpeIMEeTHbIE, IpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma o gpu3uKe BKIIOYAET:

e IUIAaHUpPYEMBbIE Pe3yJbTaThl OCBOCHUS Kypca (PU3UKK Ha 6a30BOM ypOBHE, B

TOM YHCJIE ITPEIMETHBIE PE3YJIBTAThI 110 roJIaM O0yUYEHUS;

e coJepkaHue yueOHoro npeamera «Dusuka» mo rogaM 00yyeHusl.

dusznka Kak Hayka O HambOosee OOHIMX 3aKOHaX MPUPOJIBI, BBICTyMHas B
KayecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIAJl B CUCTEMY
3HaHui 00 okpy»karoem mupe. LIKoapHBIA Kype GU3NKH — CUCTEMOOOPA3YIOLIHA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJBKY (DU3UUECKUE 3aKOHBI
JeKaT B OCHOBE TMPOIECCOB W SBJICHWW, HM3y4aeMbIX XUMHUCH, OHMOJIOTHEH,
¢dbusmyeckorr reorpadueld W acTpoHoMmHei. lcmonp3oBaHWE M AKTUBHOE
OpUMEHEHUE (U3NYECKUX 3HAHUW  ONpeAeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTM B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4eHUs] HOBBIX MAaTE€pHaIOB C 3aJlaHHBIMU CBOWMCTBAMHU W JIPYTHUX.
W3ydyenue ¢Gu3MKM BHOCUT OCHOBHOW BKJIaJ B (POPMHUpPOBAHUE E€CTECTBEHHO-
HayYyHOW KapTHHBI MHMpa OOydwaromuxcs, B (pOpMHpOBAaHHE YMEHHH NPUMEHSTH
Hay4HbIA METOJI MO3HAHUSI IPY BBITIOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBy kypca ¢u3WKu IS ypOBHsS cpefaHero oOmiero oOpa3oBaHHS
MOJIOKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak IIPUHLUIIBI €ro
OCTPOECHHUS.



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 (¢dopMHpOBaHHE HMHTEpECa W CTpEeMJICHHS OOydYarouuxcsi K HayqYHOMY
W3YYCHUIO TIPUPOJBI, PAa3BUTHE WX HHTE/UICKTYaJIbHBIX M TBOPYECKHX
CHOCOOHOCTE;

e Ppa3BUTHE MPEJCTABICHUN O HAYYHOM METOE MO3HaHUS U (POPMUPOBAHUE
MCCJIEeI0BATENLCKOTO OTHOIICHUSI K OKPYKAIOIIUM SIBIICHUSIM;

e (dopMHpOBAHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3YUYeHUs
OCHOB CTPOCHHMSI MaTepuu U PyHIaMEHTATHHBIX 3aKOHOB (DH3UKH;

o ¢dopMHpOBaHWE YMEHHH OOBICHITH SIBICHHS C HCIOJB30BAaHUEM
(bu3MYeCcKUX 3HAaHUHM U HAYYHBIX JOKA3aTeIbCTB;

e (dopMHpOBaHHE TPEACTABICHUA O POIM (U3MKU IS Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne STUX 1eneld 00ecreunBaeTcsl pelieHueM CIeAyIomuX 3a1a4 B

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



e TpPUOOpETeHHE  CHUCTEMBbl  3HaHUK 00  0o0mUX  (PU3HUYECKHUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOPUSIX, BKJItOUas MEXaHUKY,
MOJIEKYJIApPHYIO (PU3UKY, DBJIEKTPOJMHAMUKY, KBAHTOBYIO (U3UKY H
AJIIEMEHTBI aCTPO(PHU3UKH;

e ¢dopMHpOBaHWE YMEHHH TNPUMEHATh TEOPETUYECKHE 3HAHUS IS
oObsicHeHUS (PU3MYECKUX SBJICHUHW B TPUPOAEC U IS TPUHATHUSA
MPAKTUYECKUX PEIIEHUIN B TOBCEAHEBHOM KU3HU;

e OCBOEHHE CIOCOOOB pEIICHHs] pa3IMYHBIX 3aJad C SBHO 3aJaHHOU
bu3nYecKoil MOJAENbI0, 3a/ay, MOJPa3yMEBAIOIIUX CaMOCTOSTEIBHOE
co3faHue (pU3NIECKOrd MOJEIH, aJIeKBATHON yCIIOBUSAM 3a/1a4H;

e TOHMMaHHE (PU3UYECKUX OCHOB M MPHUHITUIIOB JCHCTBHUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

e OBJIaJICHUE METOJIAMU CaMOCTOATEIBHOTO TUIAHUPOBAHUS U TMPOBEIACHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTalnuu uHPOpMaIuu,
OIPEJENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO Pe3yJIbTaTa;

e CO3JaHWE YCJIIOBUU JJIA PA3BUTUS YMEHHM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPYECKOM NIEATETLHOCTH.

Ha usyuenune ¢usuku (06a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIEro
oOpazoBanus oTBoauTcs: 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJIENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemspiii B mporpamMme 1o (u3MKe TMepedeHb JIaboOpaTOPHBIX M
MPAKTUYECKUX PAOO0T SBISIETCS PEKOMEHJIOBAHHBIM, YUYHUTENIb JelacT BBIOOP
MPOBEJEHUS J1a0OpaTOPHBIX pabOT U OMNBITOB C YYETOM HHIUBUAYAIbHBIX
0COOEHHOCTEH 00yUaIOIUXCSl.



COILEPKXAHUE OBYUYEHUA
11 KJIACC

Paszneu 4. DaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmMpoMacHUMHAA UHOYKWUS

[ToctostHHblE  MarHUTHl.  B3anMOJENCTBUE  IOCTOSAHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHONM wuWHAYKUMH. [IpuHOMO cyneprno3unuu
MAarHATHBIX MOJeW. JIMHMM MarHUTHOM MHAYKIUU. KapTMHa NUHUN MarHUTHON
WHAYKLIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTMHa JWMHUN HHIYKIUHA
MAarHuTHOTO MOJIA JJIMHHOTO MPSIMOTO TNMPOBOJHUKA U 3aMKHYTOIO KOJBLEBOTO
MPOBOJIHHMKA, KaTYIIKX ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBue npoBOIHUKOB C
TOKOM.

Cunia Amnepa, €€ MOAyJb U HallpaBJICHUE.

Cuia Jlopenua, €€ MOyJib U HallpaBJICeHHE. J[BUKEHUE 3apsKEHHON YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mosie. Pabota cuiiel Jlopenia.

SIBieHne  NEKTpOMAarHUTHOM HMHAYKOUHU. [lOTOK BEKTOpa MarHUMTHOM
MHIYKOUU. OIEKTPOJABIKYIIAA CWIa MWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykunu dapanes.

BuxpeBoe snexkrpuueckoe IMojie. IJIEKTPOABMXKYIIAs CHJIa WHIYKIUMA B
MIPOBOJIHHUKE, IBUAKYIIEMCS TTOCTYIIATEIbHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHOyKTUBHOCTh. SIBIEHME CaMOMHIAYKUHMH. OJEKTPOABWKYLIAs CHJIA
CaMOMHIYKIINH.

DHeprus MarHUTHOTO TOJISI KATYIIKHA C TOKOM.

DIEKTPOMArHUTHOE TOJIE.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTHI, DSJIEKTPOIABUIATENb, YCKOPUTEIN JJIEMEHTAPHBIX
YaCTHUIL], UHAYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MATHUTHBIM TIOJIEM.

JIvHUY MHIYKIIMA MarHUTHOTO TIOJISL.

B3aumoperictBre 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuinbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE AIEKTPOMArHUTHON UHIYKIIUU.

[IpaBuno Jlenua.



3aBUCUMOCTb 3JIEKTPOJIBHXKYILEH CHUIIBI UHAYKIHUHA OT CKOPOCTH HU3MEHEHUS
MAarHUTHOIO MOTOKA.

SIBneHne caMOMH Ty KIIHH.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3ydeHrie MarHUTHOTO MOJIS1 KATYIIKH C TOKOM.

UccnenoBanre neiCTBUSI MOCTOSHHOTO MarHWTa Ha PpaMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTyKIIUH.

Pasnen 5. KosieOanus U BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAzZHUNHbLE KOJ1€0aAHUA

KonebarenprHast  cucrema. CBOOOmHBIE  MEXaHHUYECKHE  KOJcOaHWU.
["apmonmnyeckue konebanms. [lepmon, wacrora, ammmtyaa u ¢aza KojeOaHUM.
[IpyxuHHBIN MassTHUK. MaremMaTM4eCKUil MasiTHUK. YPAaBHEHHE TapMOHHYECKHUX
koseOanuii. [IpeBparienue sHepru Npyu rapMOHUYECKUX KOJICOAHUSIX.

Konebarenpubiit koHTYp. CBOOOAHBIC 3JIEKTPOMArHUTHBIE KOJIeOaHUs B
UJeaTbHOM KOJIEOATEIbHOM KOHType. AHAJIOTUS MEXIYy MEXaHUYECKHUMU U
AIEKTPOMAarHUTHEIMU KoJeOanusimu. dopmyna Tomcona. 3akoH coxpaHEHHS
SHEPTUU B UJCATBHOM KOJIeOATEIbHOM KOHTYE.

[IpencraBnenue o 3aTyxarouux KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIC SJIEKTPOMArHUTHBIE KOJICOaHMSI.

Ilepemennpiii  TOK. CHUHYyCOMJAQIbHBIM NEPEMEHHBIH TOK. MOIIHOCTD
NEPEMEHHOIO0 TOKAa. AMIUIMTYJTHOE€ M JEHUCTBYIOLIEE 3HAUYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauchopmarop. IIpon3BoacTBo, nepeaaya M MOTpedIeHUE IIEKTPUIESCKON
SHEPIruMu. JKOJOTMYECKUE PUCKHU TMPU MPOU3BOJCTBE 3JIeKTpodHepruu. Kynbrypa
UCITOJIb30BAHUS ANEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: DIICKTPUYECKUU
3BOHOK, FT€HEPATOP NEPEMEHHOTO TOKA, TUHUHM JIEKTPOIIEpEeI1ay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojaeOAaTeNbHONM CUCTEMBI (MPYKUHHBIA WIIH
MaTeMaTUYECKU MasTHHK).

Hab6mronenue 3aTyxarmux KoiaeOaHui.

HccnenoBanrie CBOMCTB BBIHYXACHHBIX KOJIEOAHU.

Hab6mronenue pe3onanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJICOaHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSHXKEHUST OT BPEMEHU) ISt
AJIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc nmnpu mocnenoBaTEbHOM COEIMHEHUM PE3UCTOpA, KaTYIIKU
MHJyKTUBHOCTH U KOHJIEHCATOpA.

Mopens JIMHUH JJIEKTPONEPENAYN.



Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

HccnenoBanre 3aBUCUMOCTH TepUoja MajbiX KoJeOaHUI Ipy3a HA HUTH OT
JUTMHBI HUTH U MACCHI Tpy3a.

HccnmenoBanne NEPEMEHHOI0 TOKa B LENA W3 IOCIEI0BATEIBHO
COEOMHEHHBIX KOHJICHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaAzZHUMHbLE 80IHbL

MexaHnueckue BOJHBI, ycioBHs pacnpoctpaHeHus. llepuon. CkopocTtb
pacrpocTpaHeHuss M JUIMHA BOJHBL. IlomepeyHble W NPOJOJIBHBIE BOJIHBL.
WNuTtepdepenius u qudpaxiiys MEXaHUIeCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemMOp 3ByKa.

DNEKTPOMATHUTHBIE BOJHBI. Y CIOBHUS M3JTYyYEHHS DJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusa BektopoB E, B, V B anexktpomarautHon BonHe. CBOWCTBa
AIIEKTPOMATHUTHBIX BOJIH: OTPa)XE€HUE, MPEIOMIICHUE, MOISpHU3aIs, TuQpaKius,
uHTepdepenirs. CKOpocTb JIEKTPOMArHUTHBIX BOJIH.

[IIxana »7€KTPOMarHUTHBIX BOJH. [[puMeHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpuHUIMTBI paguOCBs3U U TeNEBUACHUS. Panuonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEBI.

TexHudyeckne yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbBIC
WHCTPYMEHTHI, YJIbTPA3BYKOBas IMArHOCTMKAa B TEXHUKE W MEIMIMHE, pajaap,
paauonpuéMHUK, TeTIEBU30p, aHTeHHa, TenedoH, CBY-nieup.

Jlemoncmpayuu

OOpa3oBaHue U paclpoCTpaHEHUE MTONEPEUYHBIX U MTPOJIOJIbHBIX BOJIH.

Koneobmromeecs T€10 Kak HCTOYHHK 3BYKA.

HabGnronenune orpakeHus: ¥ MPEeTOMIICHUS] MEXaHUYECKHUX BOJTH.

Hab6mronenue unrepdepenunn u qudpakiini MEXaHUYECKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGnroneHnue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJICOAHUH.

UccnenoBanne  CBOMCTB ~ 3JEKTPOMAarHUTHBIX  BOJIH: OTpaKEHHE,
MpesioMJIeHUE, MoAspu3anus, Auppakuus, UHTephepeHIIus.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsMmoiMHENHOE pacnpoOCTpaHEHUE CBETA B
ogHOpoaHOU cpene. JIyd cBera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHBI oTpaxxeHusi cBeta. [locTpoenue nzoOpaxeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIIEHHUS CBETa. AOCONIOTHBIN MOKA3aTENb
npenomiieHus. IlomHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblid yrojl MOJHOTO
BHYTPEHHETO OTPAKCHHUS.



Hucnepcust ceeta. ClnoxHbINM cocTaB 6emnoro cera. L[BerT.

Cobupatomiie M pacceuBaroliue JUH3bL. ToHKas JuH3a. DOKyCHOe
paccTosiHME M ONTHYecKas cuja TOHKOM auH3bl. llocTpoeHue u3zoOpakeHuil B
coOuparolux U paccenBarolux JuH3ax. Gopmysia TOHKOW JHH3bI. YBEIUYEHUE,
TaBaeMoOe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBass ontuka. Hurepdepenuuss cBera. KorepeHTHblE HCTOYHHKHU.
VYcnoBus HaOMIOAEHUS MAKCHMYMOB W MHUHUMYMOB B HMHTEpP()EpEHLHOHHOM
KapTHHE OT JIByX CHH(a3HBIX KOTEPEHTHBIX UICTOYHHUKOB.

Hudpakuust cBeta. [udpakuuoHHas pemérka. YciaoBHe HaONIOAECHUA
[JIaBHBIX ~MaKCUMyMOB TIpM  MaJ€HUM MOHOXPOMATUYECKOrO0 CBETa Ha
TU(GPaKIUOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckne yCTpoWCTBA M NPAKTHUUYECKOE MPUMEHEHWE: OYKH, JyIa,
¢doToanmapaT, NPOEKIIMOHHBIMA amnmapar, MHKPOCKOM, TEJIECKOI, BOJOKOHHAs
OINTHKA, TUPPAKIUOHHAS PEIIETKA, MOJISIPOU.

Jlemoncmpayuu

[IpssMONMHEHOE pPACIpPOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npuodOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHre. Mozelb CBETOBOJA.

HccnenoBanre cBOMCTB M300paKeHUH B JTHH3AX.

Mopenu MUKpOCKOIIa, TeJIecKomna.

Habmronenune natepdepeHiu crera.

Habnronenune nudpakiuu ceera.

Habmronenne nucrnepcuu cBera.

[TonydeHnue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[Tonyyenue cnekTpa ¢ MOMOMIbIO AUPPAKIUOHHON PEIETKH.

HabGnronenue nonsipusannu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmusvie pabomul

N3mepeHune nokazaresns npeaoMIIeHUs CTEKIa.

UccnenoBanrie CBONCTB U300paKEHUI B JTMH3AX.

HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNUAJIBbHON TEOPHUH OTHOCUTEIHLHOCTH
['paHnubl  PUMEHUMOCTHM  KJJacCMYeCKoW  MmexaHuku.  [locrymarsl
CIICLIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIINI OTHOCUTEIIbHOCTH DUHILTEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpallCHUE
JUTUHBL.
DOHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUIIBI.



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.



TEMATHUYECKOE IINTAHUPOBAHUE

11 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 1 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 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIJTIAHUPOBAHHUE

11 KJIACC
KosanuecTBo yacos JJIeKTPOHHBIE
Ne Hdara undpoBbie
Tema ypoka Kontpoasubie | IlpakTuyecku
n/n Bcero u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI e padoThbI
pecypchl

) [TocTossHHBIE MATrHUTHI U UX | bubmuoreka [JOK
B3auMoJiclicTBHUE. MarHuTHOE II0JIE. https://m.edsoo.ru/ff0c9778

5 BekxTop MarHuTHON MHAYKUUH. JIMHUK | bubnuorexka LIOK
MarHUTHOW UHAYKUIHH https://m.edsoo.ru/ff0c98fe
MaruutHo€ 1noJie MPOBOIHUKA C

3 TokoM. OnbIT Dpcrena. | bubnuoreka [JOK
B3anmoneiicTBre NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

4 JlericTBME MarHuTHOTO TOJISI Ha 1 bu6mmoreka [IOK
MPOBOJHUK ¢ TokOM. Cuiia Amriepa. https://m.edsoo.ru/ff0c9ac0
JlelicTBME MAarHUTHOTO TTOJIST Ha

5 JIBIKYIIYIOCS 3apsKEHHYIO YaCTHILY. 1 bubmuoreka [JOK
Cuna Jlopenna. Pabota cumsr https://m.edsoo.ru/ff0c9df4
JlopeHna

6 DJeKTpoMarHuTHast HAyKus. [loTok |
BEKTOpa MarHUTHOM MHTYKIIUH.
OJIC unaykiuu. 3aKoH

7 BJ'IIG[:K OMZFHHTHOI‘/'I HHIYKIIHH 1 bubmorexa HOK

P JLyKH https://m.edsoo.ru/ff0cal50

Qdapanes

8 NHnyKkTuBHOCTG. SIBIIEHUE 1 bu6mmoreka [JOK

camounaykiuu. JJ1C caMOMHIYKIIUH.

https://m.edsoo.ru/ff0ca600




:‘)HepI‘I/IH MAardvuTHOTI'O ITOJIA KaTYIIKH C
TOKOM. BHGKTPOMaFHI/ITHOG IoJIe

TexHuueckue yCTpoNuCTBa U UX
IIPUMEHEHNUE: TOCTOSTHHBIE MAarHUTHI,
AJIIEKTPOMATHUTBI, 3JIEKTPOIBUTATEND,
YCKOPHUTEINHN JIEMEHTaPHbIX YaCTHIL,
MHIYKIMOHHAs I1eYb

10

O6o06maromuit ypok «MarautHoe
IIoJIC. BHCKTIJOMaFHI/ITHaH HUHIAYKOUS)

Bbu6morexa [JOK
https://m.edsoo.ru/ff0cab82

11

KonTponbHas pabota no teme
«MarsuTHoe 1noe.
OneKTpOMarHuTHas MHAYKIMSD)

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOTHBIC MEXAaHUYECKUE
koyieOanus. [lapMoHUYeCKHe
KosieOaHus. Y paBHEHUE
rapMOHUYCCKUX KOJICOaHUH.
[IpeBpatenue sHepruu

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

13

JlaGoparopHas pabota
«HccnenoBanue 3aBUCIMOCTH
nepuojia MajbIX KojeOaHui rpy3a Ha
HUTHU OT JJIMHBI HUTU M MaccChl Tpy3a»

14

Koneb6arenbnpiii koHTyp. CBOOOIHBIC
AIIEKTPOMArHUTHBIE KOJIeOaHUs B
UJIcaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJorus Mexay MEXaHHUeCKUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXPAaHEHHUS SHEPTUU B HI€ATHHOM

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




KoJIeOaTeIbHOM KOHTYPC

16

IIpencraBnenue o 3aTyxaroImux
KosieOaHusX. BeIHyKIeHHbIE
MexaHuueckue koaeOanus. PezoHaHc.
BbIHyKIeHHbBIE 3JIEKTPOMarHUTHBIE
Kosie0aHus

Bbu6mmorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[Tepemennblil Tok. CuHYCOUJAIbHBII
MEPEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUTUTYAHOE U
JICUCTBYIOILIEE 3HAYECHUE CUIIBI TOKA U
HaIpsKEHUs

Bbu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IponsBoactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUHU

19

YCTpOoUCTBO U IPAKTHYECKOE
IIPUMEHEHUE JIEKTPUUECKOr0 3BOHKA,
reHepaTopa IepeMEHHOr0 TOKa,
JIMHUH DJIEKTpoliepesad

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHUE PUCKHU TIPU
MIPOU3BOJICTBE BJIEKTPOIHEPIUU.
KynpTypa ncnonbs3zoBanus
3JIEKTPOIHEPIUU B MOBCEHEBHOMN
JKU3HU

21

MexaHn4yeckue BOJHBI, yCIOBHUS
pacnpoctpanenus. [lepuona. CkopocThb
pactipoCcTpaHEeHHs U JUTMHA BOJIHEI.
[Tonepeunbie U MTPOJOJIbHBIE BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ccas4

22

3Byk. CKkopocThb 3ByKa. I poMKOCTB

bubmuoreka [{OK




3ByKa. Beicora ToHa. TemOp 3Byka

https://m.edsoo.ru/ff0cccOc

BHGKTPOMaFHI/ITHI)Ie BOJIHBI, UX

23 cBoiicTBa U ckopocTh. [Ikana bubmorexa HOK
P ) https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBEI paTuOCBA3U U
24 TeneBuaeHusA. Pa3Butue cpeacts
cBs3u. Paguonokanus
75 Konrponbnas padora «Konebanus u bubnuorexka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpssmonuHetHOE pacpocTpaHeHHe
2 CBETa B OJHOPOJHOM Cpele. bubmuorexa [JOK
Toueunslii ICTOUYHMK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxeHus cera. [loctpoenue bubmorexa [IOK
p L R https://m.edsoo.ru/ff0cd4e0
M300paXKeHH B IJIOCKOM 3epKaje
[Ipenomnenue cera. [loaHoe
73 BHYTpeHHee oTpaxeHue. [IpenenbHblit bubnuoreka [IOK
YIOJI OJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd716
OTpaXKeHUs
29 JlaGopaTtopHast pabota «3mepenue bubnuorexa [JOK
[OKAa3aTess MPEIOMIIEHUS CTEKIIAa https://m.edsoo.ru/ff0cd67a
JIunsel. [loctpoenue nzodpaxeHuii B
30 nuH3e. Dopmysa TOHKOM JIMH3BI bubmmorexa [IOK
- OPMY ' https://m.edsoo.ru/ff0cddle
VYBenuueHue JTuH3bI
JlaboparopHas pabota
31 «HccnenoBanue CBOKMCTB

HU300paKCHHUH B THH3AX)




Hucnepcus cBeta. CioXHBIN COCTaB
oenoro ceera. L{Ber. JlabopaTopHas

32
pabota «Habmronenue aucnepcuu
CBETa»
1 Wnrepdepennus creta. dudpaxius bubnuoreka [JOK
cBera. JludpakunonHas pemeérka https://m.edsoo.ru/ff0ced22
34 [Tonnepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsipusanus ceera https://m.edsoo.ru/ff0cf02e
15 OnTudeckre MpUOOPHI U YCTPOICTBA U
YCIIOBUS UX 0€30TIACHOTO TPUMEHEHUS
['panuLbl TPUMEHUMOCTH
36 KJIaCCUYECKOU MexaHuKHU. [locTyarsl bubnnoreka [JOK
CIIELIMAIBHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIbHOCTH
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH.
37 3amenJieHUe BPEMEHH U COKpaIEHUE bubnmorexa [IOK
g P patll https://m.edsoo.ru/ff0cfa42
JUTUHBI
OHeprusi ¥ UMITyJIbC PEISITUBACTCKON
38 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U bubamorexa [TOK
HpL p https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTHUs MOKOS
KontponbHas pabora «OnrTuka.
39 OCHOBBI cIeUAIBHON TEOPUHU bubmmorexa LIOK
. P https://m.edsoo.ru/ff0cf610
OTHOCHUTEIILHOCTHY
40 ®oronsl. ®opmyina [1nanka. DHeprus bubnuoreka [IOK
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIIEIOBAHUE Bi6 OK
nonMoTeKa
41 doroaddexra. OnpiTer A. T 1

CroieroBa

https://m.edsoo.ru/ff0cffc4




3akonbl Ppororddexra. YpaBHEHHE

bu6mmoreka [IOK
42 OuHmTEeHA 1718 hoToddeKTa.
Aot § b https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» poroaddexra
Jasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XUMHYECKOE AEHCTBHUE bubnmorexa [TOK
' A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoicTa u
44 MPaKTUYECKOE TPUMEHEHUE!
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOUO]]
45 Pemenue 3amad mo reme « 1€MEHTHI bubmuoreka [JOK
KBAaHTOBOU OITUKN https://m.edsoo.ru/ff0d0302
Mopenb atoma TomcoHa. ONBITHI
46 Pesepdopaa no paccesHuro 0-4acTuil bubmmorexa [JOK
peop p ) https://m.edsoo.ru/ff0d091a
IInanerapHas mozens aroma
bu6mmoreka [JOK
47 IToctymarel Bopa
y p https://m.edsoo.ru/ff0dOafa
H3nyuenue u nornoiieHne GpoToOHOB
48 3| I/I};[e €X0JIe aToMa C O H(()l;o OBHS bubmorexa LIOK
P pexon . A P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha apyroil. Bujsl criekTpoB
BonnoBrle cBoiicTBa yacTuIl. BoIHEI
49 ne bpoitns. KopnyckymnsipHo- bubnnoreka [JOK
BOJHOBOM Jtyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYK/ICHHOE U3JIy4eHHE
OTKpBITHE PATHMOAKTUBHOCTH. OMBITHI
50 Pesepdopaa no onpeneneHuio cocraBa bubmmorexa [OK
PPOPA pex https:/m.edsoo.ru/fROd0fd2
PaaOaKTUBHOTO U3JTyYEHUS
51 CaoiictBa anbda-, 6era-, raMma-




HU3JTyUCHUA. Bnusuue
pPaanOaKTHUBHOCTH HaA XUBBIC
OpTraHNU3MBbI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
DNEKTPOHHBINA U MMO3UTPOHHBIN OeTa-
pacnan. ['aMma-usnydyeHue

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

53

DHeprusi CBsI3u HYKJIOHOB B sifIpe.
SAnepuHsie peakuuu. SnepHbiin
peakrtop. [Ipo6iieMbl, IEPCTIEKTUBHI,
HKOJIOTMYECKUE ACIEKTHI A1EPHOMI
SHEPTEeTUKHU

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

54

OnemeHTapHble YacTUlbl. OTKpBITHE
Mo3uTpoHa. MeTo bl HaOII0IeHUS U

perucTtpanuu 3JICMCHTAPHBIX YaCTHILI.

Kpyrusiit cron «@yHnameHTanbHbIe
B3auMoaencTBusA. EAMHCTBO
(buU3n4eCcKOil KApTHUHBI MUPa»

Bbu6morexa [JOK
https://m.edsoo.ru/ff0d0e38

55

Jransl Pa3sBUTHUA aCTPOHOMMUHU.
[IpuknagHOE U1 MUPOBO33PEHUYECKOE
3Ha4YeHUE aCTPOHOMHUH. Bun
3BE€3aHOrO Heba. Co3Be3ausl, spKue
3BE3/bI, IIJIAHETHI, UX BUJIUMOEC
nemwxkenne. CoHeyHas cucreMa

56

Comnane. ConHeuHass aKTUBHOCTb.
HcTtounuk sHeprun ConHIa U 3BE3]

57

3BE3/bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3]IbI [TIaBHON
II0CJIEI0BATEIbHOCTH. BHYTpEeHHEee




ctpoenue 3B&311. CoBpeMeHHbIE
MIPEJICTaBICHUS O POUCXOKICHUH U
sBomtonnu CoHIA U 3BE3]

58

Muneunsiit [Iyte — Hama [Manaktuka.
[Tonoxenune u amxenue ConHIa B
lNanakruxe. ['anaktuku. Y€pHbie
JIBIPHI B SIIpaX TATAKTHK

59

Bcenennas. Pazberanue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nsnydeHue.
MeraranakTuka

60

Hepemennsie npobieMbl acCTpOHOMUHT

61

Konrponbnas pabora «D1eMeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI

62

Oo6o0maromuii ypok. Poib ¢pusuku u
aCTPOHOMHUU B SKOHOMUYECKOH,
TEXHOJOTMYECKOM, COLIMATLHON U
ATHYECKOH cdepax NesaTeTbHOCTH
yeJIOBEeKa

63

Oo6o6maromuii ypok. Pois u mecto
(bU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM HAay4YHOU KapTHHE MHUpa

64

O6o06maromuii ypok. Posb
(bu3rdecKoi Teopuu B HOPMUPOBAHUH
MPEICTABICHUH O (PU3UIECKOM
KapTHHE MHUpa

65

O6o6matomuii ypok. Mecto
(bu3nyecKoil KapTUHBI MUpa B 0011IEM




PSy COBPEMEHHBIX €CTeCTBEHHO-
HAYYHBIX TPEJICTABICHUN O IPUPOJE

PesepBHbIN ypok. MarautHoe noie.

66 1
DJIEKTpOMarHuTHAsI MHIYKIHS
PesepBHbIif ypok. OnTuka. OCHOBBI

67 CIIELUAILHON TEOpUHU 1
OTHOCHUTEIBHOCTHA
Pe3epnriii ypok. KBanrosasa ¢pusuka.

68 3JI€1\I/I)€HTBI};IZ:T OHOMUH U ’ 1 Bubmiorexa OK

p https://m.edsoo.ru/ff0d1784
acTpOpU3UKH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME







YYEBHO-METOAUYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Guzuka, 11 kinace/ Msikumes I'.J1., ByxoBues b.b., Yapyrun B.M.; nox

penakuueit [lapdentreBoit H.A. AxunonepHoe o61iectBo «31aTenbcTBO

«IIpocsemieHue»

METOJUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

®uzuka. 10—11 knaccer. 3agaunuk (aBtop H. U. Tonbudapo).
®dusuka. bazoBbiit ypoeHns. 10 kimacc. MeToauueckoe mocodue.
®usuka. 10 knace. Jlupaktuueckue kaprouku-3aganus (aBTopel M. A. Yiakos,

K. M. YuiakoB).

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

https://rosuchebnik.ru/
https://resh.edu.ru/
http://www.edu.ru

https://bvbinfo.ru/profminimum
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