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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Ttakxke ¢ yu€roMm ¢enepaqbHOil paboyell HporpaMMbl BOCHUTAHUS U
KOHLEMIMU MpenojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3alusaXx Poccuiickon Oenepanuu, peaN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBlI MHupa oOyyawmuxcs 10-11 kmaccoB mipu
oOydeHHH UX Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBerctByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKXe YYHUTHIBAET HEOOXOJUMOCTh peaIu3alrdd MEXIPEIMETHBIX
CBs3ell (PU3MKM C €CTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamMu. B Heil
OTIPEJIEIISIIOTCS. OCHOBHBIC IENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3WMKH: JTUYHOCTHBIE,
MeTanpeaAMETHbIE, TpeIMeTHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera «dusmkay 1o rogam o0ydeHUs.

dusrka Kak Hayka o Hambosee OOIMX 3aKOHAX IPUPOJBI, BHICTyHas B
Ka4yecTBE yueOHOro IMpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUHN 00 okpykaromeMm Mupe. LlkonpHBIN Kype PU3NKH — CHCTEMOOOpa3y O
JUIS. €CTECTBEHHO-HAYYHBIX Y4€OHBIX MPEIMETOB, OCKOIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHWM, HM3y4aeMbIX XUMHEH, OWOJIOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommei. Mcmomb3oBaHWE W AKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUWA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHOJNOIMH B cdepe SHEpPreTUKd, TPAHCIOpPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMH CBOMCTBAMHU U JIPYTHX.
W3ydyenve Qu3MKM BHOCUT OCHOBHOW BKJIaa B (POpMHpOBaHHE ECTECTBEHHO-
HAyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] TIO3HAHUSA MIPH BBHIITOJHEHUU UMHU YIEOHBIX UCCIIEJOBAHHI.

B ocHoBYy Kkypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAN WACH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX pa3fesoB (PU3MKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaT€pHUM, BEILECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
I'YMaHUTApHOTO TOTEHLMaNa (U3MYECKOM HAayKH, OCMBICIIEHHE CBSI3U Pa3BUTUS
¢uzuku ¢ pa3BuTMEeM oOOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MpoOIeMamu.

Hoes  npuknaonoti Hanpaenennocmu. Kypc ¢usuku npenmnosiaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHIIOKECHHIM
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTMYECKUM TpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a TaKkxke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3MKA HAa YPOBHE CpEAHEro OoOIIero
oOpaszoBaHus SBIAIOTCSA (u3udeckre Teopuu ((popMupoBaHHE MPEICTABICHUA O
CTPYKTYpE MOCTPOCHUSI PU3NYECKON TEOpUHU, POiu (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUH U
IIPOIIECCOB).

CHCTEeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alliU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronnuxcs.
Jlns  GazoBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB M J1AOOpaTOpHBIX pador,
KOTOpBIC B TporpamMme 1o (u3uke oObSIMHEHBI B OONIUN CITMCOK YUYCHHYECCKUX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJAsl U3 OCOOCHHOCTEH IJIaHWPOBAaHUSA U
ocHamleHuss kaOuHeta ¢usuku. [lpm sTomM oOecmeunBaeTcss OBIAJCHHE
O0y4aloUMMHCS YMEHUSIMH TNPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
MIPEIIOKEHHBIX TUITOTES.

bonpiioe BHMMaHWE yIENAETCS PEUIEHUIO PAacYETHBIX W KadeCTBEHHBIX
3ana4. Ilpu 3TOM A pacy€THBIX 3a/1a4 NPHOPUTETOM SIBIISIOTCS 3aJauyd C SIBHO
3a/1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. /[ KaueCTBEHHBIX 3a/ad MPHOPUTETOM SIBJISIFOTCS 3a/laHUs Ha
OoOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUH W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyrommue BblOOpa (PU3MYECKOW MOJENU IJsi CUTyalud MPaKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpedoBanusiMu DPI'OC COO k MarepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
(bU3UKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHuUs JOJKEH U3ydaThCs B YCIOBUAX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOT'O IMHUKIa. B kaOuHeTe (HU3UKH JTOJDKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpYJOBAHME ISl BBIMOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opy10BaHUE.

JlemoHCTpanimonHoe o0OopynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH UM  O00ECICUYMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TporpaMme IO (U3MKE KIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TIPOIECCOB, OMIMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, MX TEXHHUUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YYEHUYECKHUX MPAKTHYECKUX pPaldoT
dopMupyetcsi B BUie TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTH4yecKue KOMIUIEKTHI
1abopaTOpHOTO O00O0PYIOBaHUSA JOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U IMGPOBBIX MPHOOPOB, a TaKKe KOMIBIOTEPHBIX
U3MEPUTEITBHBIX CUCTEM B BUJE ITUGPOBBIX JTab0paTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa M CTPEMIJICHUS OOYYAIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTHUE HX HWHTEJUICKTYaJbHBIX U TBOPUYECKUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOMIEHHUS K OKPY)KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUSI KaK pe3ysibTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepuu U (QyHIaMEHTAIBHBIX 3aKOHOB (DHU3HUKH;

e (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3HUeCKUX 3HAHUIN M HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpeACTaBICHUN O poiu (DU3UKH IS PA3BUTHSA JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STUX 1eNiel 00ecTeunBaeTCs PeleHneM CIeAyIoInX 3a/1ad B

MpoIecce u3yueHus Kypca (GU3MKKA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPO(DU3UKH;

e (QopMHpOBaHHE yMEHUW TMPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0o0ObsiICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUs PAa3IMYHbIX 3a/Jad C SBHO 3aJaHHOM
¢u3znuecko MoOJenblo, 3ajay, MOAPa3yMEBAIOIIUX CAMOCTOSITEIBHOE
co3JlaHue (PU3NUECKON MOJCIH, aICKBATHOU YCIIOBUSIM 3a]1a4H;

e TMOHMMaHUE (UINYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOUCTB U TEXHOJOTHUECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIQJICHUE METOJAMH CaMOCTOSATEJIBHOTO TUIAHHUPOBAHUS U TIPOBEICHUS
bU3UYECKUX DKCIEPUMEHTOB, aHalvM3a W HHTEpHpeTaruu uHOOpMaINH,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O Pe3yibTaTa;

e CO3JIaHUE YCJIOBUH ISl Pa3BUTHS YMEHUM MPOCKTHO-UCCIEI0BATEIBCKOM,
TBOPYECKOMN JEATEILHOCTH.

Ha wuzyuenne ¢usuku (0a30BBI ypOBEHb) Ha YPOBHE CpPEIHETO OOIIETO

obOpazoBanus otBoauTCcs 136 yacoB: B 11 kitacce — 68 yacoB (2 yaca B HEACIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M

NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
NpOBEJIEHUs JIa0OPAaTOPHBIX PAOOT W OMBITOB € YYETOM MHIUBHIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIEPKXAHUE OBYYEHUA
11 KVIACC

Paznen 4. JiaekTrpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[TocTtossHHblE ~ MarHuThl.  B3auMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mone. Bextop MarHuTHOM wuHAYKUMU. [IpuHumn cynepno3uuuu
MAarHATHBIX MoJed. JIMHMM MarHUTHOM MHAYKIMU. KapThHa JIMHUN MarHuTHON
WHJIYKIUY TOJI1 MOCTOSIHHBIX MAarHUTOB.

MarautHoe T10J€ TPOBOJHUKA € TOkKOoM. KapTuHa JHMHMN WHIYKIUU
MAarHMUTHOTO TMOJISI JJIMHHOTO TPSIMOTO MPOBOJHUKA U 3aMKHYTOTO KOJBILIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoieiicTBre MpoOBOJIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOJyJib U HaIpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJHOM MarHuTHoM mosie. Pabora cuibl Jlopenia.

SlBneHne BIEKTPOMAarHUTHOW MHAYKIMH. [loTOK BeEkTOpa MArHUTHOU
UHOYKUAWA. OJEKTPOABMKYIIAs CHJIa HWHAYKUUU. 3aKOH D3JIEKTPOMAarHUTHOM
uHayknuu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. ODJIEKTPOABIKYIIAs CHJIA WHIAYKUUH B
IIPOBOJHUKE, IBUKYIIEMCS IIOCTYATEIbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTuBHOCTh.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOABWKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABHUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHULl, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIiT Opcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMYA MAarHUTHOTO TIOJISL.

B3aumopelictBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlerictBre cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIATA.

SIBneHue 3EKTPOMArHUTHON UHAYKIIUH.

[TpaBuno Jlenua.



3aBUCHMOCTbD JJIEKTPOABWKYIIEH CHJIbI UHAYKLIMU OT CKOPOCTH U3MEHEHUS
MAarHATHOI'O MOTOKA.

SIBneHne caMOMHIYKIIUU.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomoi

N3ydeHre MarHuTHOTO OIS KATYIIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpOMaAzZHUMHble KOJ1€OAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MeXaHMWYECKHE  KoseOaHHUs.
[Napmonnyeckue konebanus. Ilepuon, wacrora, ammintyaa U ($asza kosieOaHUM.
IIpyXvHHBIM MasATHUK. MareMaTH4eCKUW MasTHUK. YPAaBHEHHUE TapMOHHUYECKUX
kosneOanuit. [IpeBpalniieHue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenpubiit koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJeOATeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHUYEeCKUMU H
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
HHEPTUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBienne o 3aryxarouux KoyieOaHusIX. BIHYXIEHHbIE MEXaHUYECKHUe
kosneOanus. Pesonanc. BeiHyX/I€HHbIE JIEKTPOMAarHUTHBIE KOJIEOaHUSI.

Ilepemennbii  TOk. CHUHYCOMIAIbHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JIEMCTBYIOLIEE 3HAYEHHE CHJIBI TOKa H
HaIPSKEHUS.

Tpanchopmarop. IIponzBoacTBO, mepeaadya U MOTPEOICHUE DICKTPUICCKON
SHEPIUM. JKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3IIEKTpo3Hepruu. Kynbrypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHu4YecKkne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOT0O TOKA, TUHUHU dJIEKTponepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KoieOaTeabHON CHUCTEMBI (MPY>KUHHBIA WM
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaronmx KoiaeOaHui.

HccnenoBanne CBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOHBIE AIIEKTPOMArHUTHBIC KOJICOAHMSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSKEHUSI OT BPEMEHU) st
AIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3oHanc mnpu mOCHENOBATENIBPHOM COEOWHEHUM PE3UCTOPA, KATYIIKU
WHIYKTUBHOCTH U KOHIAEHCATOPA.

Mojenb JIMHUY 3IEKTPOIIEpeaadHu.



Yuenuueckuii skcnepumenm, nabopamoprusie pabomel

HccnenoBanne 3aBUCUMOCTU MEPUOAA MalbIX KOJeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U MacChl Ipy3a.

HccnenoBanne NEpEMEHHOTO TOKAa B LENM W3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAzZHUMHbBLE 60IHbL

MexaHnnueckue BOJIHBL, ycCJIOBHS pacnpoctpaHenus. llepuon. CkopocThb
pacrnpocTpaHeHuss M JyMHA BOJIHBL. [lomepeyHble W NOpPOJOJIBHBIE BOJIHBIL.
Nutepdepennus u qudpakius MEXaHUUECKUX BOJTH.

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

DONEKTPOMArHUTHBIE BOJIHBL. Y CIOBHUS M3JyYECHHS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anektpomarautHoil BosnHe. CBoiicTBa
ANIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEeIOMIICHUE, MOJspu3anus, AUPpaKkus,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana >7EKTPOMAarHUTHBIX BOJIH. [[puMEHEHHE AJEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUIMIIBI paguOCBA3U U TENEBUICHUS. Panqnonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl JMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paauoNnpuéMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHUE MOMEPEYHBIX U MTPOIOJIBHBIX BOJIH.

Konebmomeecs Teo Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Ha6monenne naTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIATYAOU H
4acTOTOU KoJIeOaHMIA.

UccnenoBanue CBOWCTB DJIEKTPOMATrHUTHBIX BOJIH: OTpa)KeHUE,
npesioMJIeHUE, MO pu3anus, Tudpakius, “HTephepeHITHs.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsMonMHENHOE pacrpOCTpaHEHHE CBETA B
ogHopoaHou cpene. JIydu cBera. ToyedHbI HICTOYHHK CBETA.

OTtpaxkeHue cBera. 3aKOHBI OTpakeHUs! cBeTa. [locTpoeHne n3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBeTa. AOCONMIOTHBIN MOKA3aTENb
npenomieHus. [lonHoe BHyTpeHHee oTpakeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAXKEHHUS.



Hucnepcust ceeta. ClnoxHbI cocTaB Oenoro ceera. L{Ber.

ColOuparome u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHME M ONTHYecKas cuiaa TOHKOM JuH3bl. IlocTpoeHue wn3o0pakeHuil B
coOuparommx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBus HaOmoOIEHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHUKOB.

Hudpakmus cBera. JudpakuronHas pemérka. YciaoBue HaOIOACHUS
[JIaBHBIX ~MakKCUMMYMOB TIpM  MaJ€HUM MOHOXPOMAaTHYECKOrO CBETa Ha
TU(PaKIMOHHYIO PEIIETKY.

[Tomapusanus ceera.

TexHuueckue yCTPONCTBA M TMPAKTUYECKOE MPUMEHEHUE: OYKH, JIyna,
dboToanmapar, NPOCKIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAS
onTHKa, TU(paKImoHHas peméTka, moJIpoul.

Jlemoncmpayuu

[IpsmonriHEHOE pacIpOCTpPaHEHHUE, OTPaKEHHUE U TPEIOMIICHUE CBETA.
OnTuueckue mpulOopshI.

[TonHOEe BHyTpeHHEE OoTpakeHue. Moienb CBETOBOAA.

HccnenoBanuie cBOMCTB M300paxKeHUH B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEIECKOIA.

Ha6monenne naTepdepeHinm cBera.

Ha6monenune nudpakiuuu cBera.

HabGmronenue nucnepcuu cBera.

[TonydyeHue ciekTpa ¢ MOMOIIBIO IPU3MBL.

[TonyueHnne criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HabGmronenne nmonsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3Mmepenne nokasarens NpeoMIICHUS CTEKJIA.

UccnenoBanne cBOMCTB M300paKeHU B JIMH3AX.

HaGmonenne nucnepcuu cBera.

Pa3zgesn 6. OcHOBBI ClIeMAJIBHON TEOPUU OTHOCUTEJIbHOCTH
['paHuibl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXAaHUKH. [Toctynater
CIICLIUATIbHOM TEOPUHU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHILIUI OTHOCUTEIIbHOCTH DUHILTEHHA.
OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHHU M COKpPAIICHUE
JUTUHBI.
DHEPrus U UMIYJIbC PEISITUBUCTCKON YaCTULBI.



CBs13b MaccChl C JHEPrUEN U UMITYJIbCOM PEIITUBUCTCKOW YaCTHLIBI. DHEPIrus
MTOKOSI.

Pasznen 7. KBanroBas ¢pusuxa

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBsi3u SHEPTUM POTOHA C €r0 YACTOTOU. DHEprus
U UMITyJIbC (pOTOHA.

OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKoHbI
dotoaddexra. YpaBHenue DiHmTerHa st Pororddexra. «KpacHas rpaHuia
doTorddexra.

JlaBnenue cBera. Onbitel I1. H. JIeOenena.

XHUMHUYECKOE JCUCTBHUE CBETA.

TexHudeckue yCTpoWCTBA U MPAKTUYECKOE MPUMEHEHHE: (DOTOIEMEHT,
dboTomaTunk, coiHeuHas 6aTapesi, CBETOHO/I.

Jlemoncmpayuu

®dotor(deKT Ha yCTaHOBKE C IIMHKOBOM TJIACTUHOM.

Uccnenosanue 3akoHOB BHeNIHEro (GoTodddekra.

CBeToauon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapuas wmonens atoma. lloctymarel bopa. M3nydeHue u moromieHue
(GOTOHOB TpU Mepexojie aroMa C OJHOTO YPOBHS SHEPruu Ha Apyrou. Buawl
cnekTpoB. CIEeKTp ypoBHEH SHEPTUU aToMa BOJIOPOIA.

BonnoBbie cBoiicTBa yactull. Bonusl ne bpoiiist. KopnyckysipHO-BOITHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHU4YecKne YCTPOMCTBA M TMPAKTHYECKOE IMPUMEHEHHE: CHEKTPaJbHBIN
aHanu3 (CIEKTPOCKOMN ), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pezepdopaa.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHedYaThIX CIEKTPOB U3TyUCHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HabGmronenne nuHedyaToro CrexKTpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKa3bIBAIOUIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
panuoaktuBHOCTH.  OmnbiTel  Pesepdopaa 1o ompedeneHuro  cocTaBa



paanoakTuBHOro u3nydeHus. CBolictBa anbda-, Oera-, ramma-u3IydeHUs.
BinsiHue paaroakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sapa ['eitzenGepra—
NBanenko. 3apsan aapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnan. DIEKTpOHHBIA M TO3UTPOHHBIM OeTa-pacman. ['amma-
M3JIy4yeHue. 3aKOH paJuoakTUBHOTO pacraja.

DHeprust CBs3U HYKJIOHOB B siipe. SlnepHbie cuiibl. JledexT maccsl sapa.

SnepHble peakuuu. Jlenenue u CUHTE3 sA1€p.

Anepnsiii peaktop. Tepmosinepubiii cunTe3. [IpobiieMbl W TEPCHIEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SJHEPTETUKH.

DOneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAa0JIIOIEHHS U PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTadbHble B3auMoeHCcTBUA. EAMHCTBO pu3nyeckoit KapTUHBI MUpA.

TexHuueckne ycTpolcTBa M MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CuY€TuynK MOHU3UPYIOIIHUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YyacTHIL (IIO TOTOBBIM (oTorpadusim).

Pa3znea 8. DiieMeHTBI aCTPOHOMMHU U ACTPOPUZUKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKkiianHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3mHoro neba. Co3Be3gusi, SpKUE 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBH)KCHUE.

CosiHeuHasi cucTeMa.

Connue. ComHeuHast akTUBHOCThb. McTounuk sHeprur ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTHKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTB». 3BE3/bI TJIABHOM IOCJIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCIENOBAaTEIbHOCTU. BHyTpeHHEE CTpOeHHE
3B€311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKACHUU U 3BoIoNMU CoJHIIA U
3BE3/. DTambl )KM3HU 3BE3I.

Muneunsiii I[lyts — Hama I'amaktuka. Ilomoxkenue u aBwkenue CoJiHIIA B
lNanaktuke. Tunel ranaktuk. Pagunoranmaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa06:1a. Pazberanne rajgakTuk.
Teopus boisbimoro B3peiBa. PenukToBoe n3nydeHue.

Macuirabnas ctpyktrypa Beenennoil. Metaranaktuka.

Hepeménnnie mpodiemMbl aCTPOHOMHUH.

Vuenuueckue nabnooenus



HaGmtonenust HeBOOPYKEHHBIM TJIA30M C HCIOIb30BaHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH JJI ONpPEAENICHUs MOJ0XKEHUsI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYIMIAPUS U SIPKUE 3BE3BI.

HaGmonenus B Teneckon Jlynsl, mianet, Mieunoro IlyTu.

Oo6o0maromee NOBTOPEHUE

Ponr ¢u3ukm w  acTpOHOMUM B DKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOM chepax AesTeTbHOCTH YeJIOBEKa, POJb U MECTO (PU3UKH
Y aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpA, POJib PU3NUYECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MUYECKOM KapTUHE MHUpPA, MECTO
¢u3nueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs €
y4ETOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€M C KypcaMu MaTEMaTHKW,
OMOJOTUHU, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHamus, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAYy4YHOTO
NO3HAHUS: SBJICHUE, HAy4HbId (akT, rumoresza, (u3MUecKkass BEIUYMHA, 3aKOH,
Teopusl, HaOII0AeHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPBl U MX IIPOEKIIMUA HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
POU3BOJIHBIE AJEMEHTApHbIX (YHKIMM, TpHU3HAKA MOJ00US TPEYroJbHUKOB,
oTpeiesIeHUE TUIONIAAU TUIOCKUX GUryp U 00bEMa Tel.

buonozus: »nexkTpuyeckue SBICHHUS B JKMBOW MPUPOJE, KoJieOaTeIbHbIC
JIIBUKCHUS B )KMBOW MPUPOJIE, ONTUYECKUE SBJICHUS B )KMBOW MPHUPOJIE, ACUCTBHE
paaualuy Ha )KUBbIE OPTaHU3MBI.

Xumusi: CTpOEHUE aTOMOB U MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUS KPUCTAJUIMYECKOM pEMIETKH, CHEKTPalbHbIN
aHaJn3.

leoepaghusi:  marHUTHBIE TIONIOCA 3€MIIM, 3aJIeKA MArHUTHBIX PV,
doTochEMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

Texnonocua: NUHWUM DIEKTPOIIEpENad, TEHEPATOpP IMEPEMEHHOr0 TOKa,
3JIEKTPOJBUTaTENb, WHIYKLIHWOHHAS II€Yb, pajap, PaAUONPUEMHUK, TEJIEBU30D,
antenHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIA aImapar, BOJOKOHHAs OIITHKA,
COJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJbBTATHBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIM4HOCTHBIC PE3YyJbTATHI OCBOCHUSI yueOHOro mnpeaMera «Ou3uKay JTOJKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIEeCTBa, pacIIMpeHUE >KU3HEHHOTO
OTBITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICITEIIbBHOCTH, B TOM YUCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUMCKOTO OOIIECTBA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIAHCKOIO
o0II1ecTBa, y4aCTBOBATh B CAaMOYIPABICEHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIEMCTBOBATh C COLUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUWE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OpUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HAHHE JIUIHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



S) TPyA0BOr0 BOCIIUTAHUS:

MHTEPEC K pa3InyHbIM cdepaMm npodecCUuOHANBHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BBIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bU3UKHM HAa TPOTSHKEHUH BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIUTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOTO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE JEUCTBUM B OKPYKAIOWIEN CPEJEC HA OCHOBE
3HAHMS 1IeJIeld yCTOMYMBOTO Pa3BUTHS YEI0BEUECTBA;

pacHIMpeHre OMbITa JeATEeIbHOCTH HKOJIOTMYEeCKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 PUBHKE;

7) HEHHOCTH HAYYHOI'O MO3HAHMS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeNIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYIUPOBAaTh M aKTyaJM3MpPOBaTh  IMPOOJIEeMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTPENEIATh IETN JEeATSIBHOCTH, 3aaBaTh IApaMETPbl W KPUTCPUU HX
JTOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHST B  paccMaTPHUBAEMBIX
(bu3HUECKHUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBbl C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX K HEMAaTepUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OTICHUBATh PUCKH TIOCTIEACTBUHN ACSTEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEaIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Bba3oBble ucciienoBaTeabcKue TeiiCTBUS
BJIQ/ICTh HAYYHOH TEPMHUHOJIOTHEH, KIFOUEBHIMA TOHSITHSIMH W METOJIAMH
bu3nUecKol HAyKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB peHICHHs 3aaad (U3NYECKOTO COACP)KAHUS, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETalui, MpPeoO0pa3OoBaHUI0 W TPHUMEHEHUI0O B PAa3NIUYHBIX YYeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3JIaHUU YYE€OHBIX TPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJU3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI Jsl JIOKa3aTelbhCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH M3MEHEHNE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHUPOBATH COOCTBEHHBIC 3aJadydl B 00pa30BaTEIBHOM
JESTeLHOCTH, B TOM YHCJIC IPU U3yYeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMeTh TIEPEHOCHUTh 3HaHUS 10 (U3WKE B MPAKTHYECKYIO 00JacTh
KHU3HEICSITETLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBbIE UJIEH, NpeJiaraTb OPUrMHAIBHBIE MTOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, IOIYCKAIOLINE alIbTEPHATUBHbBIC PELICHMUSL.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALMK (PU3UUECKOTO COJAEp)KAHUS U3
HUCTOYHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBIATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEpIpeTalnio MHPOPMAlUU pPa3lIMYHBIX BUIOB U (hopm
IpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpeAcTBa  HMH(MOPMAIMOHHBIX UM KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3alIMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, pPecypcocOepekeHus, MPaBOBBIX H  OITHUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOoM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTHUMAIBHYIO
(Gopmy mpencTaBiICHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYILIECTBIISITH OOIIIEHHE HA ypOKaX PU3UKU U BO BHEYPOUHOU €S TEIHLHOCTH;
pacro3HaBaTh NPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M CMST4arh
KOH(JIMKTHI;



Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMaTh U MUCIIOIB30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIUBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YEHA KOJUICKTUBA,

IIPUHAMATh  L€Id COBMECTHOW  ACATENIbHOCTH, OpPraHU30BbIBATHL U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiaTh poiu ¢ YYETOM MHEHUW Y4YaCTHUKOB, OOCYXIaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
001t pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKTHI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUIX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE Y4eOHbIE 1eHCTBUSA
Camoopranusanus:

CaMOCTOSATEIILHO OCYIIECTBIISITh MO3HABATEIBHYIO ACSTENBHOCTh B 00JACTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
CcOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PEIICHHS] PACUETHBIX M KAYECTBEHHBIX
3a/1a4, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM MMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENOYTCHU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha celd
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (OPMUPOBAHUIO M TPOSIBICHHUIO OSPYIUIUA B 00JacTH
(GU3HUKYU, TOCTOSTHHO TOBBIIIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JlaBaTh OLIEHKY HOBBIM CUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCHU  KaK  OCO3HAHUSA
COBEpIIAEMBIX JEWCTBUA M MBICIUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

WCIIOJIb30BaTh NMPUEMBI peieKCUu I OLICHKUA CUTYallH, BHIOOpa BEPHOTO
peLICHUS;



yMETh OILICHUBAaTh PUCKU W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO0 UX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPH aHAIU3€ Pe3ylIbTaTOB
eI TeIIbHOCTH,

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3e Pe3yIbTaToOB
eI TeIIbHOCTH,

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUITUOKH.

B mporecce nocTmkeHUs JIMYHOCTHBIX PE3YJILTATOB OCBOCHHS MPOTPAMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATHHBIN UHTCIUICKT, IPEATOoJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAaHM, BKIIFOYAOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIMHU, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS HM3 CBOUX
BO3MO>KHOCTEH;

AMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTH IIOHMMATh SMOIIMOHAIEHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3periaTh KOHQIUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K konmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPHUMEpPAX pOJb U MecTo (pu3uku B (HOPMHUPOBAHHUH
COBPEMEHHOM HAay4YHOM KAapTHUHBI MUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKH U
TEXHOJOTHH, B NPAKTUYECKOW AEATEIIBHOCTH JIFOAECH, LIEJIOCTHOCTh U €IUHCTBO
buznuecKkoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
TOYEYHBIN AIEKTPUUYECKUMN 3apsij, JIyd CBE€TA, TOUCUHBIM UCTOYHUK CBETA, sA/ICpHAs
MOJIe]b aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOTO sifipa MpU pelieHur (U3NYECKHUX
3a7a4;



pacro3HaBaTh (QpU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHSATh UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOM (DM3UKH: DIIEKTPUUECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE JEWCTBUS TOKa, B3aUMOJICHCTBUE
MAarHuTOB, DJICKTPOMArHUTHAasi WHAYKIUS, JACHCTBUE MArHUTHOTO TOJ Ha
MPOBOJIHUK C TOKOM W JIBMDKYIIMUCS 3apsiji, DJIEKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE PpACIPOCTPAHEHHE CBETA, OTPAKEHUE, MpPEIOMIICHHE,
uHtepdepennus, audpakuus W OOJApU3aIUs CBETa, JUCIEPCHUs CBETa,
dotoanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE JaBleHNE, BOSHUKHOBEHUE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHAs
PaIMOaKTUBHOCTD;

OMHUCHIBATh W3YYEHHBIE CBOMCTBA BEIIECTBA (JICKTPUUYECKHUE, MATHUTHBIC,
ONTHUYECKUE,  DJICKTPUUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOIIECCHI), HCIMONB3YA (PU3NUecKue BETUYUHBI:
ANEKTPUUECKHUI 3apsll, cUjia TOKA, DJIEKTPUYECKOE HAIpPSIKEHUE, DIEKTPUUYECKOE
COMPOTHUBJICHHE, PA3HOCTh MOTEHIMAIOB, JJIEKTPOJABIKYIIAs Cuia, padoTa TOKa,
WHIYKIUST MarHUTHOTO Toyisi, cujia Awmrmepa, cwia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKH, JHEPrusl JJICKTPUYECKOTO0 W MArHUTHOTO TIOJICH, TEpHUoJ M YacToTa
KoseOaHuii B KoJieOaTeJIbHOM KOHTYpe, 3apsii M Cujla TOKa B Ipoliecce
TapMOHUYECKUX DJJIEKTPOMArHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSTHUE U
ONTHUYECKAs] CHUJla JIMH3bI, MPU OMHCAHWM MPABUIBLHO TPAKTOBATH (PU3MUECKHIA
CMBICII HCIOJNB3YEMbIX BEIUYMH, HMX OO0O3HAUCHHs] M EAMHUIIBI, YKa3bIBATh
(dbopMyIbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYHUHY C JIPYTUMU
BEJIMYMHAMUY;

ONKUCHIBATh HW3YYCHHBbIE KBAHTOBBIE SIBJICHUA M MPOLECCHI, HUCIOIb3Ys
¢usznueckre BEIUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI H
94acTOTa CBETa, PHEPTHUS U UMITYJIbC (DOTOHA, IEPHO/I MOTypacnaaa, YHEPTUs CBA3H
aTOMHBIX SIIEP, TPU OIMUCAHUU TPABUIBHO TPAKTOBATh (DUIUUECKUN CMBICIH
UCIIOJIb3YEMbIX BEJIUYUH, UX OO0O3HAYEHUS] M EIUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIONINE JIAHHYI0 (U3MYECKYI0 BEIWYUHY C JAPYTUMH BEITUYHMHAMM,
BBIYHCIISATH 3HAYCHHE (PU3NYECKON BEITMIMHBL;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pusmdeckue
3aKOHBI U MPUHLUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOTO U NapaJlJIEIbHOTO
COCOMHEHUSI TPOBOJHUKOB, 3aKOH J[xoyns—JleHna, 3aKkOH BIEKTPOMArHUTHOU
WHIYKIHWH, 3aKOH MPSMOJUHEHHOTO0 PAaCIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHHS
CBETa, 3aKOHBI MPEJIOMIICHUSI CBETa, ypaBHeHHe OiHImITeHa mis Gorodddexra,
3aKOH COXPAaHEHUSl SHEPruH, 3aKOH COXpAaHEHUsS HMMIYJIbCa, 3aKOH COXPAHEHHS
AIEKTPUUYECKOr0 3apsija, 3aKOH COXPAaHEHHUSI MAacCOBOIO 4HUCia, MOCTynarsl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Py 3TOM pa3invaTh CIOBECHYIO (DOPMYIUPOBKY



3aKOHA, €r0 MaTeMaTH4YeCKOE BBIpAXKEHHE U YCJIOBHS (TpaHUlbl, O00JACTH)
MIPUMEHUMOCTH;

OTIPEIEISITh HAIIPABJICHUE BEKTOPA WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOJHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHia;

CTPOUTh W OIKCHIBATh H300paXKCHHE, CO3/1aBaeMOE€ IIJIOCKUM 3EpKajioM,
TOHKOMW JIMH30M;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3HUYECKUX SBICHUU W
MPOIIECCOB C HCITOJIB30BAHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHM: TPHU STOM
dopmynupoBaTh mpoOJeMy/3ajgady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(GbopMyITHpPOBATH BHIBOIBL,

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHUS (PU3HUCCKUX BEITUYHH, TIPU
STOM BBIOMPATHh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYCCKUX BEJIUYMH C HCIIOJIb30BAaHUEM
NPSIMBIX M3MEPCHHMI: TIPH HSTOM KOHCTPYHPOBATh YCTaHOBKY, (UKCHPOBATH
PE3YJIBTAThl MOJYYCHHON 3aBHCHMOCTH (PU3MYECKUX BEJIIMYMH B BHJIC TAaOIUI] U
rpaduKoB, JeIaTh BEIBOIBI IO pe3y/IbTaTaM HUCCIICI0BAHHUS,

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN HCCIEIOBAHUNA B
pamMKax ydeOHOTO »JKCIIEPUMEHTa, Yy4eOHO-HCCIEOBATENbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpaTOpHOro
000py10BaHMS;

pemiatb pacy€THbIE 3a7auyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJNB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCIOBUSA 3aa4H
BBIOMPATh (U3UYCCKYIO MOJCHb, BBIICIATh (GU3UUYCCKHE BEIUYUHBI U (HOPMYIIHI,
HEOoOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OILIEHUBATh PEATBHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3NUYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATh JJOTUYECKA HETPOTUBOPEUNBYIO
IIEMOYKY PACCYXACHUI C OMOpOoi Ha M3YyYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W
bu3uYecKue SIBICHUS;

UCTIONIb30BaTh ~ MPU  PEIIEHWM  y4eOHBIX  3a7a4  COBPEMEHHBIC
WH(OPMAIIMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAINH
Y TIPE/ICTaBIICHUS YYeOHOW W HAyYIHO-TIOMYISIPHOW HWH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TOTyIaeMyt0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIIUNBI JCHCTBUS MAIINH, NPUOOPOB M TEXHUYECKHUX
YCTPOKCTB, pa3indaTh yCIOBUS UX O€30MMACHOTO HCIIONIH30BAHUS B MMOBCEIHEBHOM
KU3HU;



MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE MPOIIECCOB OKPYXKAIOMIETO MHUpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

WCIIONb30BaTh TEOPETUYECKHE 3HAHUS MO (U3NKE B MOBCEAHEBHON >KU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOWCTBAMU, UL COXPAaHEHUS 3/I0OPOBBS U COOIIIOJIEHUSI HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEU CPELE;

paboTaTh B TpyMIE C BBHIMOJTHCHUEM pPAa3IUYHBIX COIHMAIBHBIX DOJIEH,
IUIAHUPOBaTh PAabOTy TPYMIbI, PalMOHATBHO pacHpeAessiaTh OOS3aHHOCTH W
TUIAHUPOBAThH JIESATEIIFHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJCKBATHO OICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE paCCMaTPUBAEMON MPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
1 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 1 | 3 bubnuoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
51 MexaHn4ecKue U JIEKTPOMArHUTHBIE 9 1 bubnuoreka [IOK
' KoJIe0anus https://m.edsoo.ru/7f41c97¢
29 MexaHn4ecKue 1 JIEKTPOMArHuTHBIE 45 15 bubnuoreka [JOK
' BOJIHEI ' ' https://m.edsoo.ru/7f41c97¢
23 Onruka 10 3 bubmorera [JOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24
Pazzea 3. OCHOBBI CIHEIIMAJIbHOM TEOPUU OTHOCHUTEJIBHOCTHU
31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
bu6mmoreka [JOK
4.1 i . 0.5
DIIEMEHTHI KBAHTOBOH OIITHKH 33 https://m.edsoo.ru/7f41c97¢c




bubmuoreka [JOK

4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97¢
bubmmoreka [{OK
4. A 5
3 TOMHO® sApo https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 brbnmorexa [TOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny 7
Paznesn 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0aroiee MOBTOPEHUE 4 Et?rif/l;ﬁfee;sii?g};lelﬁk
Hroro no pazneny 4
Pe3epBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

11 KUIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tewa ypoka Bcero Konrpoapnrre | Ipaxrireciie u3ydyeHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsl
[TocTostHHBIE MAarHUTHI B X

| B3auMo/jieiicTBe. MaruuTHoe 1oJie. | bubmmoreka [IOK
BexTop MarHUTHON MHAYKIIMH. 05.09.2024 | https://m.edsoo.ru/ff0c9778
JIvHUY MarHUTHOW WHIYKIIHH
MarauTHO€ 10Jie MPOBOIHUKA C

) TokoM. OmbIT Dpcrena. 1 bubmuotexa [JOK
B3anmopaericTBre mpoBOAHUKOB C 06.09.2024 | https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue | | bubnuoreka [JOK
MAarHUTHOTO IOJIS KaTYIIKH C TOKOM) 12.09.2024 | https://m.edsoo.ru/ff0c98fe
JleficTBHE€ MarHUTHOTO NOJIA HA
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 | bubnuorexa [JOK
«HccnenoBanue nercTBUS 13.09.2024 | https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL HA

5 JBUKYIIYIOCS 3apsSKEHHYIO YacTHILY. | bubnuoreka [IOK
Cuna Jlopenna. PaboTa cubl 19.09.2024 | https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnexTpoMarHuTHast UHAYKIMs. [loTox 1




BEKTOpa MarHuTHoU nuaykuuu. J/C
MHIYKIHU. 3aKOH JIEKTPOMAarHUTHOM
naaykuun Papanest

20.09.2024

JlaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN»

26.09.2024

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

NHayKTUBHOCTS. SIBIEHUE

camonHaykuuu. DJ1C caMOMHAYKIIUY.

OHeprust MarHUTHOTO MOJISt KaTYIIKU
C TOKOM. DJIEKTPOMAarHuTHOE I10JIE

27.09.2024

bubmmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckue ycTpoicTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTEIH 2JIEMEHTAPHBIX YaCTHLl,
MHIYKIIMOHHAs I1eYb

03.10.2024

10

O6o06maromuii ypok «MarautHoe
moJie. DIEKTPOMAarHUTHAS HHTYKITUS

04.10.2024

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

11

KonTtponbHas paboTa o treme
«MarauTHo€ II0JI€E.
DNeKTpOMarHuTHasK WHIYKITUS

10.10.2024

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

12

CB0OOTHBIE MEXaHUYECKUE
konebanus. 'apmMoHnyeckue
KosnebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHH.
[IpeBpaienue snepruu

11.10.2024

bubnuoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
nepro/ia Majiblx KojeOaHuii rpy3a Ha
HUTH OT JUIMHBI HUTHU U MacChl Tpy3a»

17.10.2024




14

Kone6arenbublit KOHTYp. CBOOOJHBIE
OJICKTPOMArHUTHBIC KOJIeOaHMs B
UJIeaIbHOM K0JIe0aTeIbHOM KOHTYpE.
Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMArHMTHBIMU KoJe0aHUSIMHU.

AKC

0.5

18.10.2024

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

15

®opmyna ToMmcoHa. 3aKoH
COXPaHCHUSA SHECPIrur B UACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

24.10.2024

bubmmoreka [IOK
https://m.edsoo.ru/ffO0cb9c4

16

[IpencraBnenue o 3aTyxarommx
KoJebaHusx. BelHyKeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHaHc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHBIC
KoJeOaHus

25.10.2024

bu6moreka [IOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbid ToK. CUHYCOUTATbHBIA
MEepEeMEHHBIA TOK. MOIITHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JIEUCTBYIOLIEEe 3HAUCHHUE CUIIBI TOKA U
HaIpPsHKEHUS

07.11.2024

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IponsBocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

08.11.2024

19

YCTpoHCTBO U TPaKTHYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepPeMEeHHOr0 TOKa,
JIMHUH dJIEKTpoIepe1ad

14.11.2024

bubnuoreka [JOK
https://m.edsoo.ru/ffO0cc324

20

OKOJIOTUYECKHE PUCKHU IIPU
IIPOU3BOJICTBE AIIEKTPOIHEPTUH.
KynpTypa ncnosib3oBaHus

15.11.2024




3JIEKTPOSHEPIUHU B IOBCEAHEBHOU
KHU3HN

Mexanndeckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuo.

21 CKOpOoCTh pacnpocTpaHeHus U JJIHA bubmorexa HOK
p pactipoctp s 21.11.2024 | https://m.edsoo.ru/ffOcca54
BoJIHBL. [lonepeunsie U MPOI0JIbHbBIC
BOJIHBI
2 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTh bubmmoreka [{OK
3ByKa. BeicoTa ToHa. TeMOp 3Byka 22.11.2024 | https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 CBOMCTBa M cKopocTh. IlIkama bubmiorexa HOK
p ’ 28.11.2024 | https://m.edsoo.ru/ff0ccfe0
ANEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTHOCBS3U U
24 elleBuAcHUA. Pa3 e cpec
TEJIEBUICHUS BHUTHE CPEJICTB 20.11.2004
cBs13U. Pagnosokanuys
)5 KontponsHas padota «Konebanus u bubnuoreka [JOK
BOJIHBD 05.12.2024 | https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEeHUE
CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [JOK
26 N
ToueuHslil UICTOUHUK cBeTa. JIyu 06.12.2024 | https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeTa. 3aKOHbI
27 oTpakeHus cBeTa. IlocTpoeHue bubmorexa LOK
p o p 12.12.2024 | https://m.edsoo.ru/ffOcd4e0
M300pakeHUH B TUIOCKOM 3epKaje
[Ipenomnenune ceera. [lonHoe
)3 BHYTpeHHee oTpakeHue. IIpenenbHbin bubnuoreka [IOK
YTOJI IOJIHOTO BHYTPEHHETO 13.12.2024 | https://m.edsoo.ru/ff0cd7f6

OTPAKCHUSA




JIaboparopHas pabota «/3mepenue

bubmuoreka [JOK

29
II0Ka3aTes MPEIOMIICHHS CTEKIIa 19.12.2024 | https://m.edsoo.ru/ffO0cd67a
JIunzel. [locTpoenue nzodpaxeHuii B
30 nunze. opmyna TOHKOM JIMH3BI bubmorexa HOK
- OPMY ' 20.12.2024 | https://m.edsoo.ru/ffOcddle
YBenuueHue JuH3bI
JlaboparopHas paboTa
31 n i
« ccneILOBaIiHe CBOMCTB 26.12.2004
M300paXKeHUH B JIMH3AX)
Hucnepcus cBera. ClI0KHBIN cOCTaB
1 6enoro csera. L{Bet. JlJabopaTtopHas
paborta «Habmroaenune aucnepceun 27.12.2024
CBETa»
3 WNnuTtepdepenmus creta. dudpaxums bubnuoreka [JOK
ceerta. [ludpakumnonnas pemeérka 28.12.2024 | https://m.edsoo.ru/ff0ced22
34 [TonnepedHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonspuzanus cBera 09.01.2025 | https://m.edsoo.ru/ff0cf02e
OnTtuueckne mpuOOPhI M YCTPOUCTBA
35 oe
U yCJIOBHS UX 6€3011acHOTO 10.01.2025
MIPUMEHEHUS
['panupl MPUMEHUMOCTH
36 KJIACCUYECKOU MexaHUKH. [locTynarsl bubnnoreka [JOK
CIIeIIMaIbHOW TEOPUHU 16.01.2025 | https://m.edsoo.ru/ff0cf862
OTHOCHUTEIIbHOCTH
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTH.
37 3amensieHne BpPEMEHH U COKpaleHue bubmmorexa [TOK
a p pattt 17.01.2025 | hittps://m.edsoo.ru/ff0cfad42
JUTAHBI
38 DHeprusi ¥ UMIYJbC PEISATUBUCTCKOU bubnunoreka [JOK
gacTuLbl. CBSA3b MACCHI C SHEPTUEU U 23.01.2025 | https://m.edsoo.ru/ffOcfc68




HUMITYJILCOM. BHCpFI/IH IIOKOA

KontponsHas padora «OnTHka.

bubmmoreka [{OK

39 O 5 1
CHOBEI CHCIHATIbHOM TCOpHH 24.01.2025 | https://m.edsoo.ru/ffOct6f0
OTHOCHTEILHOCTHY
40 ®ortonsl. opmyna [1nanka. Jueprus bubnuorexa [JOK
1 UMITYJIbC (poTOHA 30.01.2025 | https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTIECTOBAHIE
41 (1)0T§3(1)(1)CKT& OHI)?TI)I AT Bubnrotexa LIOK
' o 31.01.2025 | https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbI poTodddekTa. YpaBHEHHE
42 BM‘HHJTeI(f‘Ha an)[(bcbmoa(bquema bubamorera LOK
. ' 06.02.2025 |  https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porosddexra
Jasnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuMU4eCKOE ACHCTBUE bubmorexa OK
AeBa. 8 07.02.2025 |  https://m.edsoo.ru/tf0d04a6
cBeTa
TexHuueckue ycTpoicTa u
m MPaKTUYECKOE MPUMEHCHHE:
(dhoToreMeHT, (HOTOIATIHK, 13.02.2025
COJIHEUHas OaTapesi, CBETOIUO/T
Pemenne 3agau mo reme «JIeMEHTBI bubnuoreka [JOK
45 .
KBAaHTOBOM ONTHKN 14.02.2025 | https://m.edsoo.ru/ff0d0302
Monenb atoma TomcoHa. OTBITEL
46 Pezepdopna o paccesHuio 0-4acTu bubmmorexa [TOK
pOOPA p e 20.02.2025 | https://m.edsoo.ru/ff0d091a
[InanerapHas Mojaenb aToMa
bu6mmoreka [JOK
47 IT bopa. AKC 0.5
OCTYHATRL bopa 21.02.2025 | https://m.edsoo.ru/ff0dOafa
43 W3nydyenue u noriomieHrne GOTOHOB bubnuoreka [IOK
IIpU IIEPEXOJE aTOMa C OJHOTO 27.02.2025 | https://m.edsoo.ru/ff0dOafa




YPOBHS 3HEPTUU HA APYroul. Bumbl
CIIEKTPOB

49

BousHOBBIE CBOMCTBA YacTUll. BoJiHBI
ne bpouis. KopnyckyisipHo-
BOJIHOBOM nyasin3M. CIIOHTaHHOE U
BBIHYXKJICHHOE U3JIy4CHHE

28.02.2025

bubmmorexa [{OK
https://m.edsoo.ru/ff0dOca8

50

OTKpBITHE PaTMOAKTUBHOCTH. OTIBITHI
Pesepdopna no onpenenenuto
COCTaBa PaJIMOAKTHBHOTO U3ITyYeHUS

06.03.2025

bubmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoucTBa anbda-, 6era-, raMmma-
n3inydeHus. BousHue
PaIMOaKTUBHOCTHU Ha )KUBBIE
OpraHU3MBI

07.03.2025

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN ¥ TIO3UTPOHHBIN OeTa-
pacnan. I'aMmma-uzinydeHue

13.03.2025

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

53

DHeprus CBsS31 HYKJIOHOB B sijIpe.
Snepubie peakuuu. AnepHbId
peakrtop. [IpoGnembl, IepCHEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTEeTUKHU

14.03.2025

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

54

DJieMeHTapHble YacTullbl. OTKPBITHE
MO3UTPOHA. MeTo 16l HAOTIOICHUS 1
perucTpalu JIEMEHTAPHBIX YaCTHII.
Kpyrasiit cton «®yHaameHTanbHbIe
B3auMoOJieucTBUs. EnUHCTBO
(bu3MYeCKOU KapTHUHBI MUpa»

20.03.2025

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

55

OTaIsl Pa3BUTHA aCTPOHOMMUMU.




[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHUE ACTPOHOMHMH. By
3B€3aHOTO HeOa. Co3Be3mus, IpKUe
3BE3/1bl, INIAHETHI, UX BUAUMOC
nBrkeHue. CoaHeUHas cucTeMa

21.03.2025

56

Connne. ConHedHass aKTHBHOCTb.
Ncrounuk sneprun CosiHIA U 3BE3]T

03.04.2025

57

3BE3/bI, ©X OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeIbHOCTH. BHYyTpeHHEee
cTpoeHnue 38€311. CoBpeMeHHbIE
MIPEACTABICHUS O TIPOUCXOKICHUU U
spostroriy CoJTHIA U 3BE3]Q

04.04.2025

58

Mineunbin [Iyte — Hama ["anaktuka.
TTonoxxenue u nBuxenne CosHIIa B
lanaktuxe. ['anaktuku. YepHbie
JBIPBI B AIpax rajlakTHK

10.04.2025

59

Bcenennas. PasOeranue rajakTuK.
Teopust bosbiioro B3peIBa.
PenukToBOC M3MyUYCHHE.
MeraranakTuka

11.04.2025

60

Hepeuennsie npo0ieMbl acTpPOHOMUU

17.04.2025

61

KonTtponbHas pabora «neMeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

18.04.2025

62

Ob6o6maromuit ypok. Ponb ¢pusuxu n
ACTPOHOMHUHU B 3KOHOMUYECKOH,
TEXHOJOTMYECKOM, COIMATLHON U
ITHYECKOH cdepax NesTeIbHOCTH

24.04.2025




YCJI0BCKa

O6o06marmuii ypok. Posbs 1 Mmecto
63 (U3UKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUpa

25.04.2025

O6o06maromuii ypok. Posb
64 (bu3nvecKoit Teopuu B
(bopMHPOBaHHH TPECTABICHUI O

(uznueckoi KapTUHE MUpa

15.05.2025

O6o06maromuit ypok. Mecto
65 (uznueckoil KapTUHBI MHpa B 00IIEM
PSy COBPEMEHHBIX €CTECTBEHHO-

Hay4YHBIX IPEJCTABICHUN O IPUPOJC

16.05.2025

66 PesepBHBIl ypok. MarautHoe nouie.
ONEKTPOMAarHuTHAs HHIYKINS

22.05.2025

PezepBHbiil ypok. Ontuka. OCHOBBI
67 CHeIUaIbHON TEOpUHU
OTHOCHUTENILHOCTH

23.05.2025

Pesepnsrii ypok. KBanroBas ¢usuka.
68 DJIEeMEHTHI aCTPOHOMUU U
acTpopU3NKHU

23.05.2025

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

®dusuka, 11 knacc/ Kacesno B.A., O611iecTBo ¢ orpaHUYeHHON
0oTBeTCTBEHHOCTHIO «/IPODA»; Aknmonepnoe odectBo «M3narenscTBo

«IIpocsemenue»

METOANYECKUE MATEPUAJIBI 1JIS1 YUUTEJIA

®dusuka, 11 knacc/ Kacesno B.A., O61iecTBo ¢ orpaHUYeHHON
OTBETCTBEHHOCTHIO «JIPODA»; AkiinonepHoe o01iecTBo «M31aTenbeTBoO
«IIpocBenieHue»

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
UHTEPHET

https://m.edsoo.ru/
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