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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 06a30BOro YpOBHSI Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOKEHUH M TPEOOBAHMM K pe3yJbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbXx B OI'OC
COQO, a Takxke ¢ yu€roMm QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS H
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTeNIbHBIX
OpraHu3alusaXx Poccuiickon Oenepauun, peAN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTrPaMMBI.

Copepxanue mnporpaMMmbl MO (U3MKE HAMpaBlIeHO Ha (opMupoBaHUe
€CTEeCTBEHHO-HAYYHOM KapTUHbl Mupa oOyyawomuxcs 10-11 kmaccoB rmipu
oOydeHHH X Qu3rKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢wusuke coorBerctByeT TpeboBanusiMm O®I'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YYUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €CTECTBEHHO-HAYYHBIMU Y4YE€OHBIMM MpeaMeTramu. B Hel
OTIPEJIEIISIIOTCS. OCHOBHBIC ENM M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPETHEro OOIIero
o0pa30BaHus, MJIAHUPYEMBbIE PE3yJIbTaThl OCBOEHUS Kypca (PU3HMKH: JIUYHOCTHBIE,
MeTarpeaIMeTHbIe, TpeaAMeTHbIE (Ha 6a30BOM YPOBHE).

[Iporpamma no usmke BKIOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (pu3uku Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOJaM 00yUYEeHMUS;

e copaepxaHue yueOHoro npeamera «®usuka» 1o rogam oOydeHus.

dusrka Kak Hayka o Hambosee OONMX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MmpeaMeTa B IIKOJE, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUN 00 okpykaromeMm Mupe. LIkonpHBIN Kype PU3HKH — CHCTEMOOOpa3yONTUi
11 €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SBJICHUHN, H3y4YaeMbIX XHMHEH, OHOJIOTHEH,
bu3mueckoit reorpadueri um  actpoHoMmueid. Mcmonp3oBaHME M aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUWA  ONpeleNseT XapakTep U Pa3BUTHE
pa3HOOOpa3HBIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOCHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHX.
W3ydyeHne (Qu3MKH BHOCUT OCHOBHOW BKJIaJ B (OPMHUpPOBAHUE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSIThH
HAyYHBIA METOJ] IO3HAHUS MIPH BBIOJIHEHUH UMHU YUEOHBIX UCCIICIOBAHH.

B ocHoBYy kypca ¢Gu3MKK JJ1 YPOBHS CpeIHEro oOImiero oOpa3oBaHUs
MOJIOKEH pAN HUACH, KOTOpPble MOXXHO paccMaTpuBaTh Kak IPUHLUIIBI €ro
MIOCTPOEHHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (U3HKU
o0beUHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
TnoJie.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHE
IYMaHUTApHOTO TOTEHLMANAa (PU3NYECKON HayKH, OCMBICICHHE CBSI3M Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM oOOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoes  npuknaonoti  Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJOTMYECKHUX MPUIONKEHUN
U3Y4YEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJIOTMYECKUM TpoOsieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C PAa3BUTHEM TEXHMKH M TEXHOJOTHH, a Takke 00CYXICHUS
npo0JieM paloOHAIBHOTO MPUPOIOTIONB30BaAHUS U IKOJIOTMUECKONW 6€30MacHOCTH.

CrepXKHEBBIMHM DJIEMEHTaMH Kypca (U3HKA HAa YPOBHE CpEAHEro OoOIIero
oOpa3zoBaHus SBIAIOTCSA (GU3MYeCKre Teopuu (PopMHpOBaHHUE MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUSI (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB H
OPUHUMIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTEeMHO-IeSITEIBHOCTHBIN MOAX0] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaronuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB M JIaOOpaTOpHBIX padoT,
KOTOpbIE B Iporpamme mno (u3uke oObeIUHEHBl B OOLIMI CIUCOK YyYEHHMYECKHX
MPaKTUYECKUX padoT. BeiaeneHne B yKa3aHHOM IE€peyHe J1abopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
0o0pa30BaTeIbHOrO IMpoLecca MCXOJs U3 OCOOCHHOCTEH IUIaHUPOBAaHUS MU
ocHamleHust kaOuHeta ¢u3uku. Ilpm sToM oOecmeunBaeTcss OBIAJCHHE
OO0y4aloUIMMHCS YMEHHUSIMH NPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIIOKEHHBIX TUITOTES.

bonbiioe BHMMaHME YIENAETCS PEHIEHUI0 PacdE€THBIX W KadeCTBEHHBIX
3ana4. Ilpu 3TOM a1 pacy€THBIX 3a/1ad NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJ1aHHOM (PU3UYECKOM MOJIEIIBIO, TO3BOJISIOIINE PUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pa3HBIX pa3nesoB. /(s KauecTBEHHBIX 3a1a4 MPUOPUTETOM SIBIISIFOTCS 3a/IaHUS 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 maTepuanbHO-
TEXHUYECKOMY OO0ECIEeUeHHI0 Yy4eOHOro rmpoiecca 0a30BBI ypOBEHb Kypca
bU3MKHM HAa YPOBHE CPEIHETO O0IIEro 00pa3oBaHuUs JOJKEH U3ydaThCs B YCIOBUAX
NIPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOHWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IUKiIa. B kabuHeTe (DU3WMKHM JOHKHO OBITH
HEeoOXoauMoe J1labopatopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUUYCCKUX MPAKTUICCKUX PabOT U JACMOHCTPAIMOHHOE
o0opyi0BaHUE.

JlemoHCTpanimonHoe o0opynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHWHUMAJIbHOW JIOCTATOYHOCTH W OOCCICYHMBACT IOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme IO (U3MKE KIFOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX M|
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHHUUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YYEHHYECKUX MPAKTUYECKUX padoT
dopMupyetcsi B BUie TEMaTHYECKUX KOMILUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOydammuxcs. TemMaTHUyecKue KOMIUIEKTHI
1abopaToOpHOTO O000PYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJOTOBBIX U ITMGPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTab0paTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECA W CTPEMIJICHUS OOYYaIOIIUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJbI, PA3BUTUE HX HWHTEJUICKTYaJbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIeIOBATEIHCKOTO OTHOIIEHHUS K OKPY>KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHSI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBaHne yMeHUW OOBSICHATH SBICHUS C HCIOJIH30BAHUEM
dbu3HUeCKUX 3HAHUM 1 HAYIHBIX JOKA3aTEIbCTB;

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

JlocTikenne STUX 1elield 00ecTeunBaeTcs peleHneM CIeAyIoNuX 3a1a4 B

MpoIecce u3yueHus Kypca (PM3UKHA Ha YPOBHE CPETHETO 00IIero 00pa3oBaHMs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (U3nYECcKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAst MEXaHUKY,
MOJIEKYJISIPHYIO  (PU3UKY, BJIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIEMEHTBI aCTPOPU3UKH;

e (QopMHpOBaHHE YMEHUN MPUMEHITh TEOPETUUYECKUE 3HAHUS IS
0oObsICHEHUS (PU3UYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIOCOOOB pEHIeHUs PA3IMYHbIX 3aJad C SBHO 3aJaHHOM
¢usznueckoil Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSTENIbHOE
co3gaHue puU3NUeCKOl MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TPHUHIUIIOB JEHUCTBHUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOILYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
du3MUecKrX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(opMmaiuu,
OTIpeJICIICHHS] IOCTOBEPHOCTH MOJIYYEHHOT'O Pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢uszuku (0a30BbI ypOBEHb) Ha YPOBHE CPEAHETO OOIIEro

obOpazoBanus otBoauTcsA B 11 Kitacce — 68 wacoB (2 yaca B HEJIEIO).

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

NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YUYWUTEIb JI€TAeT BBHIOOD
NPOBEJICHUsI JIA0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIEPKXAHUE OBYYEHUA
11 KVIACC

Paznen 4. JiaekTrpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

[TocTtossHHblE ~ MarHuThl.  B3auMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe 1mone. Bexktop MarHuTHOM uMHAayKiuu. [IpuHinun cynepno3uuuu
MAarHATHBIX MoJed. JIMHMM MarHUTHOM MHAYKIMU. KapTWHa JIMHUN MarHuTHON
WHJIYKIIUY TOJI1 MOCTOSIHHBIX MAarHUTOB.

MarautHoe T10J€ TPOBOJHUKA € TOkKOoM. KapTuHa JHMHMN WHIYKIUU
MAarHUTHOTO TMOJISI JJIMHHOIO MPSMOr0 MPOBOAHUKA U 3aMKHYTOTO KOJIBIEBOTO
MPOBOJAHUKA, KATYIIKU ¢ TOKOM. OnbIT Opcrena. Bzanmoaeiicteue npoBOIHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

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

SIBneHne BIEKTPOMAarHUTHOM MHAYKIMHU. [IOTOK BekTOpa MAarHuTHOM
UHOYKUAWA. OJEKTPOABMKYIIAs CHJIa HWHAYKUUU. 3aKOH D3JIEKTPOMAarHUTHOM
uHayknuu dapanes.

BuxpeBoe nanekTpuyeckoe moJie. ODJIEKTPOABIKYIIAs CHJIA WHIAYKUUH B
IIPOBOJHUKE, JIBUXKYILIEMCS IOCTYNATEIbHO B OAHOPOJIHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenna.

NHaykTUBHOCTh.  SIBIEHHME CaMOMHAYKLUHMH. OJIEKTPOIABIKYIIAs CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: IIOCTOSIHHBIC
MAarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIU 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 AJIEKTPOJINTA.

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.

NccnenoBanne neiCTBUS MOCTOSHHOTO MAarHUTa 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.
["apmonnyeckue konebGanus. Ilepuoa, wacrtora, amrumMtyaa u (aza KoseOaHUU.
IIpyXvHHBIM MasATHUK. MareMaTH4eCKUW MasTHUK. YPAaBHEHHUE TapMOHHUYECKUX
kosneOanuit. [IpeBpalniieHue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenpubiit koHTYp. CBOOOJHBIC JJICKTPOMArHUTHBIE KOJICOAHUS B
UeaTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTHS MEXIYy MEXaHHUYECKUMH U
ANEKTpOMarHuTHeIMU  KoJebanusimu. @dopmyna Tomcona. 3akoH coxpaHEeHHs
HHEPTUU B UJCATBHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBiieHne o 3aTyxaromKUX KojieOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
kosieOanus. Pezonanc. BeiHyk/I€HHbBIE DIEKTPOMArHUTHBIE KOJIEOAHNUS.

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

Tpanchopmarop. IIponsBoacTBO, mepeaada U MOTPEOICHUE AIEKTPUICCKON
SHEPIrUM. DKOJOTMYECKHUE PUCKU IPU MPOU3BOJCTBE 3IeKTpo3Hepruu. Kynbrypa
UCITIOJIb30BAHUS AJIIEKTPOIHEPTUH B TOBCEIHEBHOM )KU3HH.

TexHu4YecKkne yCTpOWCTBA M IMPAKTHYECKOE NPUMEHECHHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP NEPEMEHHOI0 TOKA, JIMHUU 3JIEKTPONepeaay.

Jlemoncmpayuu

HccnenoBanne mnapaMeTpoB KojaeOATeNbHON CHUCTEMBI (TMPYKUHHBIA WITH
MaTeMaTU4eCKU MasiTHUK).

Hab6monenne 3aTyxaronmx KoiaeOaHui.

HccnenoBanne CBOWCTB BHIHYKICHHBIX KOJICOAHUN.

Hab6monenne pe3onanca.

CBOOOIHBIE AIIEKTPOMATHUTHBIC KOJICOAHMS.

OcuuorpaMmbl (3aBUCMMOCTH CUJIbI TOKA M HAMPSKEHUSI OT BPEMEHHU) IS
AIEKTPOMArHUTHBIX KOJIeOaHU.

Pe3oHanc mnpu mOCHENOBATENIBPHOM COEOWHEHUM PE3UCTOPA, KATYIIKU
WHIYKTUBHOCTH U KOHIAEHCATOPA.

Mojenb JIMHUY 3IEKTPOIIEpeaadHu.



Vuenuueckuii skcnepumenm, nabopamopHvie pabomwi

HccnenoBanre 3aBUCUMOCTH MEpUOAAa MajbIX KOJeOaHWIl rpy3a HA HUTU OT
JUTMHBI HUTH U MacChl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60TIHbL

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.

DOJIEKTPOMATrHUTHBIE BOJIHBL. Y CJIOBUSl M3JIyYECHHS DJIEKTPOMATHUTHBIX BOJIH.
B3anmuas opuentanus BektopoB E, B, V B anexktpomarautHoil BosnHe. CBolicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEIOMIICHUE, MOJsSpu3anus, AuQpaxkus,
uHTepdepennns. CKOpoCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMAarHUTHHIX BOJIH. [IpuMEHEHHE AJEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpuHUKIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJIbTPa3ByKOBas [IMATHOCTHKA B TEXHUKE W MEIULHHE, pajap,
paauonpuéMHUK, TeJIEeBU30p, aHTeHHa, Tenedon, CBY-neyn.

Ilemoncmpayuu

OO6pazoBaHue U paclpoCcTpaHEHUE MONEPEYHBIX U MTPOIOJIbHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenne oTpakeHust ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne naTepdepeHinu u 1upakiiui MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenne cBsSI3M TPOMKOCTH 3BYyKa W BBICOTHI TOHA C aAMIUIATYAOU H
4acTOTOU KOJIeOaHHI.

UccnenoBanue CBOWCTB DJEKTPOMATrHUTHBIX BOJIH: OTpa)KeHUE,
MpeIoMJICHHE, TOISpU3aIus, Tudpakius, HHTEPPEPECHITHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. IIpsAMOIMHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpeae. JIyu ceera. TouedHbI HICTOYHHK CBETA.

OTtpaxeHue cBera. 3aKOHBI OTpakeHHUs! cBeTa. [locTpoeHnne n3o0pa)keHuil B
IJIOCKOM 3€pKaje.

[Ipenomiienue cBeta. 3aKOHBI MpeIOMIIEHUS cBeTa. AOCOTIOTHBIN MMOKa3aTelb
npenomieHus. I[lomHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroja IMOJIHOTO
BHYTPEHHETO OTPAXKEHHUS.



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

ColOuparome u pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosiHHME M ONTHYecKass cuia TOHKOM nuH3bl. IlocTpoeHue wm3o0pakeHUid B
coOuparoumx 1 paccenBarouux jduH3ax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JlaBaeMoe€ JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONITUKH.

BonnoBass ontuka. WuaTepdepenuuss cBera. KorepeHTHbIE HCTOUYHMKHU.
VYcnoBuss HaOmOIEHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTHUHE OT ABYX CMH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

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

ITonspuszanus ceera.

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

Jlemoncmpayuu

[IpssMOIMHENWHOE pacHpOCTPAHEHUE, OTPAKEHHE U MPEIOMIIEHUE CBETA.
OnTuueckue mpuOopshI.

[TonHOe BHyTpeHHEE OoTpaxkeHue. Moienb CBETOBOAA.

HccnenoBanue cBOMCTB N300paKeHUM B JIMH3AX.

Mojenu MUKpPOCKOTIA, TEJIECKOIA.

Ha6monenne naTepdepeHinm cBera.

HaGmonenune nudpakiuuu cBera.

HaGmronenune nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ TOMOLIBIO IIPU3MBI.

[TomyueHnne criekTpa ¢ MOMOIILI0 TUPPAKITMOHHON PEIIETKH.

HabGmronenne nonsipu3anuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mmepenue nmokasarens NperoMIICHUS CTEKJIA.

UccnenoBanne cBOMCTB W300paKEHU B JIMH3AX.

HabGmonenne nucrnepcuu cBera.

Pazgen 6. OcHOBBI ClIEMAJIBHON TEOPUU OTHOCUTEIbHOCTH
['paHuibl  NPUMEHUMOCTH  KJIACCUYECKOM  MEXaHUKH. [Toctynater
CIIELIMAJIbHOW TEOPUHU OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, IPUHILIUI OTHOCUTEIIbHOCTH DUHILITEHHA.
OTHOCHUTENBPHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHNE BPEMEHHU U COKPAICHUE
JUTUHBI.
DHEPrus U UMITYJIbC PENSATUBUCTCKON YaCTUIIBI.



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

Pasznen 7. KBanroBas ¢pusuxa

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®otonbl. Dopmyna [lnanka cBs3u s3HEpPruu (PoTOHA C €r0 YACTOTOU. DHEprus
U UMITyJIbC (pOTOHA.

OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI
dotoadpdexra. YpaBHenue DiHmTeriHa st Gororddekra. «KpacHas rpaHuia
doTorddexra.

JlaBnenue cBera. Onbitel I1. H. JIeOenena.

XHUMHUYECKOE JEHCTBUE CBETA.

TexHuueckne yCTpOWCTBA M MPAKTUUECKOE TMPUMEHEHHUE: (POTOIIEMEHT,
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. CIeKTp ypoBHEH SHEPTrUU aToMa BOJIOPO/Ia.

BonnoBbie cBoiicTBa yactull. Bonuel ne bpoiiist. KopnyckynsipHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

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

Jlemoncmpayuu

Monens onsita Pesepdopaa.

Omnpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmronenne nuHeHYaThIX CIEKTPOB U3ITYUCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HabGmronenne nuHedyaToro CrexKTpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKa3bIBAIOUIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedesneHUI0  cocTaBa



paauoakTuBHOro wu3nydenus. CoiictBa anbda-, Oera-, ramma-u3IyyeHUs.
BinsiHue paaroakTUBHOCTH HA )KMBBIE OPTaHU3MBI.

OtkpeiTHE TpoTOHAa M HeuTpoHa. Hyknmonnas moxens sapa ['eitzenGepra—
NBanenko. 3apsan aapa. MaccoBoe uncio aapa. M3oromsl.

Anbda-pacnan. DIEKTPOHHBIA M TO3UTPOHHBIM Oera-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. Tepmosiepubiii cunte3. [IpobiieMbl W TEPCHIEKTUBHI
AIEPHON SHEPIETUKUA. DKOJIOTHUECKUE ACTIEKThI SIAEPHON SHEPTrETUKH.

DOneMeHTapHble YacTUlbl. OTKpPBITHE TO3UTPOHA.

Mertonbl HAa0JIIOIEHHS U PETUCTPALIUY AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTagbHble B3auMoAeicTBus. EquHCTBO hrsnveckoil KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE NPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Jlemoncmpayuu

CUY€TunK MOHU3UPYIOLIHUX YACTHLI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue TpekoB YacTHIL (110 TOTOBBIM (oTorpadusim).

Pa3znea 8. JiieMeHTHI aCTPOHOMMHU U ACTPOPUZUKH

DTtansl pa3BUTHUS acTpoHOMUU. [IpuKiiagHoe 1 MUPOBO33PEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3nmHoro neba. Co3Be3gusi, sSpKHUe 3BE3NBI, IUIAHETHI, UX BHJIMMOE
JBHO)KCHUE.

CosiHeuHasi cucTeMa.

Connne. ConHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIITA M 3BE3.
3BE3bI, UX OCHOBHBIC XapAKTEPUCTHKHU. JluarpamMma «CHEKTpaJIbHBIM KJacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM IOCIEIOBATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM IOCIENOBAaTEIbHOCTU. BHYTpeHHEE CTpOCHHE
3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKICHUHN U 3Botounn CoiHLa U
3BE3/. DTambl )KU3HU 3BE3.

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

Bcenennas. Pacmmpenue Beenennoit. 3akon Xa006ia. PazOeranue rajgakTuk.
Teopus boisbimoro B3peiBa. PenukTOBOE N3IydYeHUE.

Macurabnas ctpyktrypa Beenennoil. Metaranaktuka.

Hepeménnbie mpoOiemMbl aCTpPOHOMHUH.

Vuenuueckue nabnooenus



HaGmtonenust HeBOOPYKEHHBIM TJIA30M C HCIOIb30BaHUEM KOMIIBIOTEPHBIX
MPWIOKEHUH JJI ONpEAesICHUs MOJOXKEHUSI 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,
COLIMAJILHOM U ATHUYECKOU chepax AesTENbHOCTH YEJIOBEKA, POJIb U MECTO (PUBUKHU
Y aCTPOHOMHUHU B COBPEMEHHOW HAyYHOU KapTUHE MHpA, POJib PU3NUYECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MUYECKOM KapTUHE MHUpPA, MECTO
(¢u3znueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
MPEJICTABIIEHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6azoBoro ypoBHsa B 11 kilacce ocyuiecTBisieTcs €
y4E€TOM COJEPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTEMaTHKW,
OMOJIOTUH, XUMUH, TeoTrpaduu U TEXHOJIOTUH.

Meosicnpeomemnvle noHsamus, CBSI3aHHBIE C M3yYEHHUEM METOJIOB HAYYHOTO
NO3HAHUS: SIBJICHHE, HAy4HbIH (akT, rumores3a, (u3MUeckas BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE, MOJIEITh, U3MEPEHUE.

Mamemamuka: pelieHUe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUYECKOE
TOXIECTBO, BEKTOPBl U HMX IPOEKIMA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
NPOU3BOJIHBIE AJEMEHTApHBIX (YHKIMM, TpHU3HAKA MOA00USI TPEYroJbHUKOB,
ompeiesIeHne TUIONIAAu TUIOCKUX GUryp u 00bEMa Ted.

buonocus: »nexktpuyeckue SBICHUS B JKUBOM MPHUPOAE, KoJeOaTelbHbIE
JIBUKCHUS B )KMBOM MPUPOJE, ONITHYECKUE SBJICHUSA B )KUBOW MPHUPOJIE, NCUCTBUE
paaualuy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
T€Jd, MEXaHM3Mbl OOpa30BaHUSl KPUCTAJUIMYECKOM PpEIIETKH, CHEKTPaIbHbIN
aHaJn3.

l'eoepaghusi:  marHUTHBIE TIONMIOCa 3€MJIM, 3aJ€KU MArHUTHBIX PV,
doTochEéMKa 3eMHON OBEPXHOCTH, NMPEACKa3aHUE 3eMIIETPSACEHUI.

Texnonocua: JNWHWUM DIEKTPOIIEpENad, TEHEPATOpP IEPEMEHHOr0 TOKa,
AJEKTPOJBUTaTENb, WHIYKLUHWOHHAS II€Yb, pajap, PaauONpPUEMHUK, TEJIEBU30D,
anTteHHa, tenedoH, CBU-meub, NMPOCKIIMOHHBIN ammapaT, BOJOKOHHAS OITHKA,
COJIHEUHas OaTapes.



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

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpEIHEro oOIIero
oOpazoBaHus (6a30BbI YPOBEHB) NOKHO OOECIEUUTh TOCTUKEHUE CICAYIONIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIC PE3YyIbTAaThl OCBOCHUS yueOHOro npeamera «Dusnkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAHHOW BHYTPEHHEHW TMO3UIMEN JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKJIECHHH, COOTBETCTBYIOIIUX
TPaJAUITMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBA, PACIIUPEHUE >XKU3HEHHOTO
OTBITa W OTBITA JEATEIBHOCTH B MPOIIECCE peain3allid OCHOBHBIX HAIpaBIICHUN
BOCITUTATEIILHON JICITEIIbBHOCTH, B TOM YUCJIC B YaCTH:

1) rpasKaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAkKAAHCKOM MO3UIIMN 00YJaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIEeCTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX T'YMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITaHCKOIO
oO0IIeCTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

yYMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU MHCTUTYTAMH B COOTBETCTBHH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOHN U BOJIOHTEPCKOMN AEATEIBbHOCTH;

2) IAaTPHUOTUYECKOT0 BOCTIUTAHUSA:

c(hopMUPOBAaHHOCTH POCCUUCKOM TPaXIaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCITIUTAHUS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
NESATENBHOCTH YYEHOTO;

OCO3HAHHE JIUIHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIECHHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
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 KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3UKHN HA TPOTSHKEHUU BCEU KU3HU;

6) PK0JIOrM4eCKOro BOCIIMTAHMS

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYILECTBIIEHUE AEUCTBUM B OKPYKAIOIIEN CPELE HA OCHOBE
3HAHMS 1leJield yCTOWYMBOTO Pa3BUTHS YEJI0BEUECTBA;

pacHIMpeHre OmbITa JeATEeIbHOCTH HKOJOIMYECKOW HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMHPOBAHHOCT MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3HUECKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JIESITeIbHOCTH, TOTOBHOCTh B IpoIlecce
U3y4eHHs  (U3MKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAJIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (DOPMYJIMUPOBAaTh M aKTyaJIM3UpPOBaTh  MPOOJIEeMY,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTIPENICTATh IETH JEeATSIBHOCTH, 3aJaBaTh IapaMEeTPbl W KPUTCPUU HX
TOCTH)KCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHBAEMBIX
bu3HUECKUX SABICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBbl ¢ y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAIbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIIEACTBUH JCSTEIIBHOCTH;
KOOPJIWHUPOBATh M  BBHIMONHATH pabdOTy B  YCIOBHSIX  peajbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeabcKue TeiCTBUS
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBHIMA TOHSITHSIMU M METOJAMHU
bu3nUecKor HayKH;



BJIJIETh HABBIKAMH Y4E€OHO-HCCIIEIOBATENIbCKON M MPOCKTHON JEITEIbHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY MOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

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

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIE CBSI3W W aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peIIeHHs, HaXOJWTh apryMEHTHI IS JI0Ka3aTeIbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIbHOMN
JESTeLHOCTH, B TOM YHCJIC IPU U3yYeHUU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3WKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITETHHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX YUEOHBIX IPEIMETOB;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLIECHUS;

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

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMALUKU (PU3NUECKOIO COAEpKAaHUS U3
HUCTOYHHUKOB PpAa3HbIX THUIIOB, CaMOCTOSITEIbHO OCYILECTBISATh IIOWCK, aHaJIM3,
CHUCTEMAaTU3allMI0 M HUHTEPIpETalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (opm
IpEeCTABIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH()OPMALINH;

UCMOJb30BaTh  CpeACcTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPraHU3alIMOHHBIX
3aJa4 ¢ COONIOIGHHEM TpeOOBaHUN OSPrOHOMHMKH, TEXHUKH O€30IacHOCTH,
TUTHUEHBI, PECypcocOepeKeHus, MPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpKAHHUS B Pa3IMYHBIX (opmarax ¢
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTUMAIBHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUSA:
OCYIIECTBIISTH OOIIIEHHE Ha YPOKaX (DU3UKHU U BO BHEYPOUHOU JIESITEIIbHOCTH;
pacrio3HaBaTh NPEANOCHUIKM  KOH(MIUKTHBIX CUTyallud M  CMST4arh
KOH(JIMKTHI;



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

[IOHUMAaTh W UCIIOJIB30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMATUKy M METOJIbl COBMECTHBIX JEHUCTBUUA C Y4YETOM OOIIHX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YCHA KOJUICKTUBA,

IIPUHUMATh  L€IM COBMECTHOM  JACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATH JEUCTBUA II0 €€ JOCTMIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXKJIaTh pPE3yJIbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

pejjaraTb HOBBIE IIPOEKTBI, OLICHMBATh HJEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYalUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCAJbHbIE Y4eOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JIEATENLHOCTh B 00JIacTU
GU3MKH W aCTPOHOMHH, BBISABIATH MNPOOJEMBI, CTaBUTh U (HOPMYITUPOBATH
cOOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH PELICHHS] PACUETHBIX M KAaYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM MMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPEIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIMA B 00IacTH
(Gu3HUKHU, TOCTOSTHHO MOBBIIIATH CBOM 00Pa30BaATEIBHBINA U KYJIbTYPHBIN YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMU  IO3HABATEIBHOW  PEQIIEKCHU  KaK  OCO3HAHMS
COBEpIIAEMBbIX JEHUCTBUA M MBICIHUTENBHBIX MPOLECCOB, HX pE3yJIbTaTOB U
OCHOBaHUM;

WCIIOJIB30BaTh NMPUEMBI peieKCUU IJis OLICHKUA CUTYallH, BHIOOpAa BEPHOTO
pELICHUS;



YMETh OILICHUBAaTh PUCKM U CBOCBPEMEHHO MNPUHUMATh PEIICHHUS IO HX
CHIDKCHMIO;

MPUHUMATh MOTHBBI M apryMEHThl JPYTrUX MpU aHaldu3e pe3yJbTaToB
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 mporiecce nocTukKeHUs JIMUHOCTHBIX PE3YJIBTATOB OCBOCHHS MPOTPAMMEBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHATHHBIN UHTCIUICKT, IPEATOoJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHM, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AMOIIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTUS COOCTBEHHOW SMOILMOHAIILHON C(ephl,
OBITh YBEpEHHBIM B cele;

CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NPUHUMATh
OTBETCTBCHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

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

AMIIATUH, BKJIIOYAIONMIEH CIIOCOOHOCTh IMIOHMMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro TIPU OCYIIECTBICHUU OOIIEHUs, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

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

HPEAMETHBIE PE3YJIBTATDBI

K konmy obyuenuss B 11 Kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa TMPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHBI MHUpPAa, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TEXHOJOTHH, B NPAKTUYECKOW AECATEIBHOCTU JIFOAEH, LEJIOCTHOCTh U €IUHCTBO
duznuecKoi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl TPUMEHEHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
TOYEYHBIN JIEKTPUUECKHUMN 3apsl, JIyd CBETA, TOYEYHBIM UCTOYHUK CBETA, SIACPHas
MOJIE]Ib aTOMa, HYKJIOHHAs MOJENb aTOMHOTrO siApa MPU PEIICHUH (PU3UUYECKUX
3a7a4;



pacro3HaBaTh (QpU3HUECKUE SIBICHUS (IIPOIECChl) U OOBSICHSATh UX HA OCHOBE
3aKOHOB JJICKTPOJMHAMUKHN U KBAHTOBOM (DM3UKH: DIIEKTPUUECKAs MPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JCHCTBUSI TOKA, B3aUMOJCHCTBHE
MAarHuTOB, DJICKTPOMAarHUTHAasT WHAYKIUS, JACHCTBUE MArHUTHOTO TIOJA Ha
MPOBOJIHUK C TOKOM W JIBMDKYIIMUCS 3apsiji, DJIEKTPOMArHUTHBIC KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE PpACIPOCTPAHEHHE CBETA, OTPAKEHUE, MpPEIOMIICHHE,
uHtepdepeHnus, audpakuus U MOOJsApU3alus CBETa, JUCIEPCHUsl CBETa,
doToanekTpuueckuii 3pdext (pororddekT), cBeTOBOE NaBlieHUE, BOZHUKHOBEHHE
JUHENYaTOro CHEeKTpa aToMa BOJOpPOAa, €CTECTBEHHass W MCKYCCTBEHHAs
PaIMOaKTUBHOCTH;

OMHUCHIBATh W3YYEHHBIE CBONCTBA BeEIIECTBA (DJIEKTPUYECKHUE, MAarHUTHBIE,
ONTHUYECKUE,  DJIEKTPUUYECKYIO  MPOBOJUMOCTH  Pa3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIE SIBJICHUS (TIPOIIECCHI), HCMONB3YA (PU3NUECKue BEITUYUHBI:
ANEKTPUUECKHUI 3apsll, CUjia TOKA, DJIEKTPUYECKOE HAIpPSIKEHUE, DIEKTPUUYECKOE
CONPOTHUBIICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYIAs cuiia, paboTa ToKa,
WHIYKIUST MarHUTHOTO ToJs, cuia Awmrmepa, cuia JlopeHna, WHIYKTHBHOCTH
KaTYIIKH, SHEPrusl JJICKTPUYECKOTO0 W MArHUTHOTO TIOJICH, TEpHoJ M YacToTa
KoseOaHuii B KoJieOaTeJIbHOM KOHTYpe, 3apsii M Cujla TOKa B Ipoliecce
FapMOHUYECKUX DJIEKTPOMArHUTHBIX KOJeOaHWil, (OKYyCHOE pacCTOSHHE H
ONTHUYECKasl CHUJia JIMH3bI, MPU OMHCAHWM TPABUIBLHO TPAKTOBATh (U3HUECKUIN
CMBICII HCIOJNIB3YEMbIX BEIUYMH, HMX OO0O3HAUYCHHs] W EAMHUIIBI, YKa3bIBaTh
(dopMyInbl, CBSI3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIMYHUHY C JIPYTUMU
BEJIMYMHAMY;

ONHUCHIBATh H3YYCHHBIE KBAHTOBBIE SIBJICHUA M TMPOLECCHI, HUCIOIb3Ys
¢usznueckre BEIUYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, AJWHA BOJHBI U
4acTOTa CBETa, PHEPTHUS M UMITYJIbC (DOTOHA, IEPHO/] MOTypacnaaa, YHEPTUs CBSI3H
aTOMHBIX SIIEP, TPU OINMCAHWU TPABUIBHO TPAKTOBATh (DUIUUECKUN CMBICH
UCIIOJIb3YeMbIX BEIIMYMH, WX OOO3HAYEHHUS W EIMHUIIbI, yKa3blBaTh (HOPMYIIHI,
CBS3BIBAIONINE JIAaHHYI0 (U3MUECKYIO BEIWYMHY C JAPYTUMH BEITUYHHAMH,
BBIYHCIISATH 3HAUCHHE (PU3NUECKON BEITMIHHBL;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl U SIBICHUS, UCTONB3Yys (pusmdeckue
3aKOHBbI ¥ MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOTO U MapalieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—JleHnma, 3aKkOH BIEKTPOMArHUTHOU
MHIYKIHWH, 3aKOH MPSMOJUHEHHOTO0 PACIPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEIOMIICHUSI CBETa, ypaBHeHHe OiHIITEHa mis Porodddexra,
3aKOH COXpPAaHEHHUS! SHEPruH, 3aKOH COXPAHEHUs HMMIYJIbCAa, 3aKOH COXPaHEHHS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAaHEHUsI MAacCOBOrO 4HUcia, MocTynarsl bopa,
3aKOH PaJMOaKTUBHOIO pacmaja, Py 3TOM pa3iNdaTh CIOBECHYIO (DOPMYIUPOBKY



3aKOHA, €ro MaTeMaTH4YeCKOE BbIpaXKEHUE U yCJIOoBUs (TpaHUIlbl, OO0JIACTH)
MIPUMEHUMOCTH;

OTIPEIeIISITh HANIPABJICHUE BEKTOPA WHAYKIIMA MAarHATHOTO TTOJIS TPOBOTHUKA
C TOKOM, cuiibl Amriepa u cuisl JIopeHia;

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

BBITIOJHATE JKCIEPUMEHTBI TI0 HCCICIOBAHUIO (DU3HUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TMIPSAMBIX W KOCBEHHBIX HM3MEPEHHUMU: TMPU ITOM
dopmynupoBaTh mpoOJeMy/3ajgady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(GOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHS (PU3NYCCKUX BEIIMYWH, TIPH
STOM BBIOMPATh ONTHMAJIBHBIH CIOCOO HM3MEPEHUS W MCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh 3aBUCUMOCTH (PU3WYCCKUX BEJIUYMH C HCIIOJIb30BAaHUEM
NPSIMBIX HM3MEPECHHM: TIPH OTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3yJIBTAThl MOJYYCHHOW 3aBHCHMOCTH (PU3MUYECKHX BEIMYHMH B BHJC TaOIUI[ U
rpaduKoB, JeaTh BEIBOIBI IO pe3y/IbTaTaM HUCCIICI0BAHHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN MCCIEIOBAHUNA B
pamMKax y4eOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPONCTB U JaOOPATOPHOTO
000opy1I0BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIONB3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJN3a YCJIOBUSA 3aJa4H
BBIOMPATh (U3UYECKYIO MOJICINIb, BBIICIATh (PU3MUYECKUE BEIHMYHHBI U (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pPEeIIeHUs, MPOBOAUTH PAcu€Thl U OICHUBATH PEATHHOCTH
MOJIYYEHHOTO 3HAUYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4M: BHICTPANBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
IEMOYKY PACCYXACHUI C OMOpOoil Ha HM3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3uvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWW  y4eOHBIX  3a7a4y  COBPEMEHHBIC
MH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
Y TIPE/ICTAaBIICHUS YYeOHON M HAYYHO-TIOMYISIPHOW HWH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKH aHATTU3UPOBATH TOTydaeMyt0 HHPOPMAIIHIO;

OOBSCHATh TPHUHIUIBI JCHCTBUS MAIIUH, MPUOOPOB M TEXHHUYECKHUX
YCTPOKUCTB, pa3indaTh yCIOBUS UX O€30MMACHOTO WCIIONIH30BAHUS B MTOBCEIHEBHOM
KU3HU;



MPUBOAUTH MPUMEPHI BKJIaJ]a POCCUHCKUX U 3apYOCIKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAyKH, B OOBICHEHHE TMPOIIECCOB OKPYXKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCIIONb30BaTh TEOPETUYECKHE 3HAHUS MO (U3NKE B MOBCEAHEBHON >KU3HU
Uit o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIeHUH ¢ TPUOOpPaMH M TEXHUYECKUMHU
yCTPOWCTBAMU, IS COXPAHEHHS 3[JOPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJCHUS B OKPYKAKOLIEH Cpele;

paboTaTh B TpyMIE C BBHIMOJTHCHUEM pPAa3IUYHBIX COIHMAIBHBIX DOJIEH,
IUIAHUPOBaTh PAabOTy TPYMIbI, PalMOHATBHO pacHpeAessiaTh OOS3aHHOCTH W
TUTAHUPOBAThH JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH
BKJIa/I K&KJIOTO U3 YYaCTHUKOB TPYIITBI B PEIICHNUE PAaCCMaTPHUBAEMOM TIPOOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE

11 KIIACC
KounyecTBo yacoB
HaumeHoBaHue pa3ie/ioB U TeM JuekTponHble (UG poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PecypcChl
padoThI padoTsbI
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTtHOoe noJie. DIeKTpOMarHuTHas
1.1 11 1 3 https://m.edsoo.ru/L8V7X2H6F
WHTYKITHAS
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4yecKue 1 3JeKTPOMarHUTHBIE
2.1 9 1 https://m.edsoo.ru/POC1O0X1V
KoJeOaHus
2.2 MexaHitieckite i JMICKTPOMAT HATHEIS 5 1 https://m.edsoo.ru/OSF2MSK6Y
BOJIHBI
2.3 Onrtuka 10 3 https://m.edsoo.ru/RSL.9SONSW
Hroro no pazneny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH
0 o
3.1 CHOBDL CHIEHHATLHON TCOpUH 4 1 https://m.edsoo.ru/Q3T7Z8R1R
OTHOCHUTEIIbHOCTH
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEeMEHThI KBaHTOBOW OTITUKH 6 https://m.edsoo.ru/P4G8V5U47Z
4.2 Crpoenune atoMa 4 https://m.edsoo.ru/X1G1M9Q31




4.3

ATOMHOE SApO

5

https://m.edsoo.ru/DEY6EST4W

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTBl aCTPOHOMUU U aCTPOPU3UKU 7 https://m.edsoo.ru/W2W3W2YS5C
Hroro no pazneny 7
Paznean 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 O6o01matoriee MOBTOPEHUE 4 https://m.edsoo0.ru/G4V7A6T4L
Hroro no pazneny 4
Pe3epBHOE BpeMmst 3 https://m.edsoo.ru/A1Y1X0T3P
OBIIEE KOJIMYECTBO YACOB I10 68

ITPOTPAMME




IHOYPOYHOE IIVIAHUPOBAHHUE

11A KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KoHTpoJbHbIE
padoThI

IIpakTH4eckue
padoTsl

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIe pecypchl

ITocTostHHBIE MATHUTEI M UX
B3auMoJicicTBHE. MaruuTHoe
nose. Bekrop marHuTHOM
UHAYKIUU. JIMHUM MarHUTHOM

WHIYKIINU

02.09

https://m.edsoo.ru/HOU4E7X4E

MarauTHO€ 10Jie MPOBOIHUKA C
TokoM. OmbIT Dpcrena.
B3anmopaericTBre mpoBOHUKOB C
TOKOM

07.09

https://m.edsoo.ru/V1Z3R3J2]

JlaGopaTtopHnas pabora «3y4yeHue
MarHUTHOTO TIOJISI KATYIIKH C
TOKOM)

09.09

https://m.edsoo.ru/HSC7R2HSW

JleiicTBue MarHMTHOTO IOJIS Ha
MPOBOJIHMK ¢ TokoM. Cuia
Awmriepa. JlabopaTopHas paboTa
«Hccnegosanue neicTBUS
MMOCTOSIHHOTO MarHuTa Ha PaMKy
TOKOM)

14.09

https://m.edsoo.ru/EQOLOJ1L8U

JleficTBME MarHUTHOTO MOJISA Ha

JBIDKYLLYIOCS 3apSKCHHYIO
yactuily. Cuna Jlopenia. Pabota

16.09

https://m.edsoo.ru/TSH1IA1ATM




cuibl JlopeHna

ONEeKTpOMarHUTHAsI UHIYKIIHS.
IToTox BEKTOpa MarHUTHOM
uaaykuu. DJ1C uHAyKIIY.
3aKoH 3J€KTPOMarHUTHON
naaykuun Papanest

21.09

https://m.edsoo.ru/T1TSAODIN

JlabopaTtopHnast pabota
«HccnenoBanue sBICHUS
3J'ICKTpOMaFHI/ITHOI\/JI HHIAYKOHUN

23.09

https://m.edsoo.ru/IIM7Q5N2H

NunykTtuBHOCTS. SIBIEHNE
camounaykuu. IJC
CaMOMHIYKIIMU. DHEPIuUs
MarHUTHOTO TOJIsl KaTyIIKU C
TOKOM. DJIEKTPOMArHUTHOE T10JI€

28.09

https://m.edsoo.ru/L8WSI1J1Y

TexHuueckue yCcTpoicTBa U X
MIPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JIEKTPOMAarHHUTHI,
AJIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAs MeYb

30.09

https://m.edsoo.ru/U2F2B202R

10

O6o06maromuii ypok «MarHutTHoe
noJie. DIeKTPOMarHuTHas
WHIYKITHS

05.10

https://m.edsoo.ru/IOBOD4U1D

11

KouTtponbHas paborta no teme
«MarsuTHoe moJe.
DNeKTpOMarHUTHAS MHIYKIIHS

07.10

https://m.edsoo0.ru/Q9HSNIOV6T

12

CB0060IHBIE MEXaHUYECKUE
kosebanus. 'apMoHHUecKue
KosiebaHus. YpaBHEHUE

12.10

https://m.edsoo.ru/N2A1AST60




rapMOHUYECKHX KOJIeOaHUH.
[IpeBpaiienue s3uepruu

13

Jlaboparopuas paboTa
«MccnengoBanue 3aBUCUMOCTH
MepHoJIa MAIbIX KOJIeOaHUH rpy3a
Ha HATHU OT JUTMHBI HUTH U MacChI

rpy3a»

14.10

https://m.edsoo.ru/K107Y3K9U

14

KonebarenbHbIW KOHTYP.
CBOOOIHBIE EKTPOMArHUTHHIE
KoJiIe0aHus B UI€aTLHOM
KoJiebaTeIbHOM KOHTYpE.
AHanorus MexXny
MEXaHUYECKUMH H
JIEKTPOMArHUTHBIMHU
KoJIe0aHUAMU

19.10

https://m.edsoo.ru/VOJ3T1WIH

15

®opmyna TomcoHa. 3aKoH
COXPaHEHHUS SHEPTUU B
UJeanbHOM KoJiebaTeIbHOM
KOHTYpe

21.10

https://m.edsoo.ru/HI V3CENSE

16

[IpencraBienue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUYECKHE KOoJIeOaHus.
Pe3onanc. BeiHyx1eHHbIE
AIIEKTPOMArHUTHBIC KOJICOaHUS

09.11

https://m.edsoo.ru/F1Z4T1Z8V

17

IlepeMeHHBIH TOK.
CuHyconalbHbIU IEPEMEHHBIA
TOK. MOILIHOCTB ITEPEMEHHOTO
TOKa. AMIUIUTYJHOE U
JCUCTBYIOLIEE 3HAYCHUE CUJIBI

11.11

https://m.edsoo.ru/C2I5V5L6F




TOKa U HAITPSKCHUA

18

Tpancdopmarop. [IpousBoactso,
nepeaaya u norpedieHne
JEKTPUYECKON JHEPTUU

16.11

https://m.edsoo.ru/P8TIP3F5]

19

YCTpOoUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOTO
TOKA, JIMHUM 3JIEKTpoIepeaady

18.11

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE JIEKTPOIHEPIUU.
KynwTypa ncnonszoBanus
3JIEKTPOIHEPTUHU B MOBCETHEBHOU
KU3HU

23.11

https://m.edsoo.ru/Z8K8O3H5K

21

MexaHn4yecKkue BOJIHBI, yCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTb pacnpocTpaHEHHS U
JuirHa BoJiHbL. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI

25.11

https://m.edso00.ru/Q1U3Z7T0S

22

3ByK. CKOpOCTb 3BYKA.
I'pomkocThb 3ByKa. BeicoTa ToHA.
TemOp 3ByKa

30.11

https://m.edsoo.ru/E3S3D6L6J

23

DIEeKTpOMAarHUTHbIE BOJIHBI, UX
CBOMCTBA U CKOpocCTh. [IIkana
3JIEKTPOMArHUTHBIX BOJIH

02.12

https://m.edsoo.ru/S3VOL6F1G

24

HpI/IHHI/IHH paguoOCBA3U U
TeneBuaeHus. Pa3Butue CpeaAcTB
CBs3U. Pagnosokaius

07.12

https://m.edso0o0.ru/O6J 117787

25

KonTtposnrHas padota «Konebanus

09.12

https://m.edsoo.ru/BSW7Z4K9G




1 BOJIHBD»

26

[IpssMmonmHenHOE
pacnpocTpaHEeHUE CBETA B
OJHOPOHOM cpene. ToueuHslii
HUCTOYHHMK cBeTa. JIyd cBera

14.12

https://m.edsoo.ru/Z7W5T8A7B

27

OTtpakeHue cBera. 3aKOHbBI
oTpakeHus ceeta. [loctpoeHue
M300paX€HUH B IJIOCKOM 3epKajie

16.12

https://m.edsoo.ru/VSF9T1B2S

28

[Ipenomiienne ceera. [lonHoe
BHYTpPEHHEE OTpaKeHUE.
[IpenenbHBIA yroa NoJIHOTO
BHYTPEHHETO OTPAXKECHUS

21.12

https://m.edsoo.ru/R7B9T3Q3U

29

JlabopaTtopnast pabota
«M3mepenue nokaszarens
MIPEIOMIICHHUS CTEKIIa»

23.12

https://m.edsoo.ru/AAMIR4A8Y

30

JIunzel. [loctpoenue
n3o0pakeHu#t B muH3e. Popmyna
TOHKOM JIMH3bI. Y BEJIIMUYCHUE
JIUH3bI

28.12

https://m.edsoo0.ru/F7Y9J1Q0T

31

JlaGopaTtopHnas pabota
«HccaenoBanue CBOMCTB
M300pakKCHUH B JIMH3AX)

30.12

https://m.edsoo.ru/B2L.4Q4U8J

32

Jucnepcus cera. CoxxHbIN
cocrtaB Oenoro ceta. L[Ber.
JIaGoparopHas paboTa
«HabmoneHue aucnepcun cBeTa

11.01

https://m.edsoo.ru/X4W6F1E4N

33

WnTepdepeniys ceera.
Hudpaxmus ceera.

13.01

https://m.edsoo.ru/R1C4V3BOE




Hudpaxuonnas pemeérka

34

[TonepedHOCTH CBETOBBIX BOJIH.
[Tonapusanus ceera

18.01

https://m.edso00.ru/S2Q5G8P1U

35

Ontuyeckue mpuOOPHI 1
YCTPOMCTBA U YCIOBHS UX
0€301aCcHOTO MPUMEHEHUS

20.01

https://m.edsoo.ru/Q1Q1L0B4N

36

Fp AHHUIIBI HpI/IMeHI/IMO CTHU
KJTACCUYECKOW MEXaHHUKH.
[TocTynaTel cienMaibHOW TEOPUHU
OTHOCUTCIBbHOCTH

25.01

https://m.edsoo.ru/C7L8VOE2H

37

OTHOCHUTEIBHOCTD
OJTHOBPEMECHHOCTH. 3aMe IJICHHE
BPEMEHU M COKpAICHUE JITTHHBI

27.01

https://m.edsoo.ru/WS8ROE3X8Y

38

DHEPrusi ¥ UMITYJIbC
PENATUBUCTCKOW YacTullbl. CBA3b
MacChl C YJHEPTUEH U UMITYJIECOM.
DHeprus NoKost

01.02

https://m.edsoo.ru/V3K7A4NS5I

39

KontponbHas padota «OnrTuka.
OCHOBBI CIEMATIBHOW TEOpUH
OTHOCHUTEIILHOCTH»

03.02

https://m.edsoo.ru/N2A2H6D3B

40

®otonsl. Dopmyna I1nanka.
DHeprus U UMIyJIbC GOTOHA

08.02

https://m.edsoo.ru/L3FOP3L.4T

41

OTKpBITHE U HCCIIE0BAHNE
dotosddexra. OnbiTer A. I'.
CroneroBa

10.02

https://m.edsoo.ru/C9AST90Q2D

42

3akoHsb!I poTodrddekra.
VYpaBHeHHne DUHIITEUHA JIs
boTorddexra. «Kpachas

15.02

https://m.eds00.ru/G7K0G7WOP




rpanuna» Gortospdexra

43

Hasnenue ceeta. Onbith [1. H.
JleOeneBa. XMMHUYECKOE IEUCTBUE
cBeTa

17.02

https://m.edsoo.ru/P3W4S67227

44

TexHuueckue ycTpoiucTsa u
MIPAKTUIECKOE TPUMEHEHHE!
(dhoTorneMeHT, (HOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIUO

24.02

https://m.edsoo.ru/JSSODSE3E

45

Pemenne 3a1au o reme
<<3J’ICMCHTI)I KBaHTOBOfI OIITUKN»

01.03

https://m.edsoo.ru/M7V6N4H1X

46

Mopens atoma TomcoHa. ONBITE
Pezepdopna o paccesauro o-
yactull. [Inanerapnas moziens
aroma

03.03

https://m.edsoo.ru/YS8U3F2I27

47

[Toctynatel bopa

10.03

https://m.edsoo.ru/V7/DSE5G6V

48

N3nydeHne u noryioneHue
(hOTOHOB IpU MEpEX0/ie aTOMa C
OJIHOTO YPOBHSI SHEPTUU Ha
npyroi. Buasl ciekTpoB

15.03

https://m.edsoo.ru/M6X20Q2M50Q

49

BoHOBEIE CBOMCTBA YaCTHII,
Bonust ne bpoums.
KopnyckynsipHo-BOTHOBOW
nyanu3M. CIIoHTaHHOE U
BBIHYXK/ICHHO€ HU3JIy4€HHE

17.03

https://m.edsoo.ru/KSESH2V2F

50

OTKpbITHE PAJMOAKTUBHOCTH.
OmnsiThl Pesepdopna mo
OIIPEJENICHNIO COCTaBa
PaZMOaKTUBHOTO M3ITy4eHUS

22.03

https://m.eds00.ru/A919Q7 YON




51

CporictBa anbda-, 6era-, ramma-
n3iydeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpraHU3MBbI

24.03

https://m.edsoo.ru/T1X9A4Y1G

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anba-pacmna.
DNEeKTPOHHBIN U MO3UTPOHHBIW
Oera-pacnaj. ['amma-u3inydyenue

05.04

https://m.edsoo.ru/FSC1P8E3F

53

DHeprus CBsI3U HYKJIOHOB B sijIpe.
Snepubie peakuuu. AnepHbId
peakrtop. [IpoGnemsr,
MEePCIIEKTUBBI, SKOJIOTUUECKUE
ACTEKTHI SJIEPHOHN SHEPTETHKHU

07.04

https://m.edsoo.ru/L2G5V9DIL

54

DneMeHTapHbIe YaCTHIIBI.
OTKpbITHE TO3UTPOHA. METO b
HaOJIOICHUS ¥ pEeruCTpaIiuu
AJIEMEHTapHBIX yacTull. Kpyrisiit
ctost «DyHnamMeHTaIbHbIE
B3auMoaeucTBUd. EquHcTBO
(bu3nYecKOU KapTHUHBI MUpa»

12.04

https://m.edsoo.ru/X6R3T3S3S

55

DTanbl pa3BUTHSA ACTPOHOMUU.
IIpuknannoe u
MHPOBO33PEHUECKOE 3HAUCHUE
acTpoHOMUH. By 3BE€34HOTO
Heba. Co3Be3nus, SpKUE 3BE3IbI,

IJIaHCThI, UX BUAUMOC IBUXKCHUC.

ConHeuHas cucTeMa

14.04

https://m.edsoo.ru/O301U3H1P

56

COHHHG. ConHeyHast aKTUBHOCTb.
Hcrounuk OHEPruun COJ'IHI_Ia u

19.04

https://m.edsoo.ru/X7M8H1Q9Y




3BE3N

57

3BE3/1bI, KX OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
[IOCJIEJOBATEIBbHOCTH.
Bnyrpennee ctpoeHue 3B€3.
CoBpeMeHHbIE NPEACTaBICHUS O
MIPOUCXOXKACHUN U IBOJIIOLIUU
ConHua u 3B€37

21.04

https://m.edsoo.ru/C2L2C9A0V

58

Mneunsin [1yte — Hama
lNamakTuka. [lonoxenne n
nsmkenne Coirna B [amakTuke.
lNamaktukn. YepHbIE ABIPHI B
AJlpax rajlakTUK

26.04

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. Paz0eranue rajakTuk.
Teopust bosbiioro B3pbiBa.
PennkroBoe nznydeHue.
MeraranakTuka

28.04

https://m.edsoo.ru/LOI8VEI4U

60

Hepemennsie npo0iembl
aCTPOHOMHHU

05.05

https://m.edsoo.ru/U4F8QOE8O

61

KonTtponbHas padoTa «DJ1eMEeHTHI
aCTPOHOMHUU U aCTPOPHUIUKI»

12.05

https://m.eds00.ru/Y6Y9D4G7X

62

O6o06maromuii ypok. Ponb
(bM3UKH 1 ACTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMaJIbHON U
ITHYECKOH cdepax NesTeNbHOCTH
yeJloBeKa

17.05

https://m.edsoo.ru/M5A4P6T IM

63

O6o6maromuit ypok. Posb u
MecTO (PU3UKU U aCTPOHOMHH B

19.05

https://m.edsoo.ru/JIN2H3EQOV




COBPEMEHHOM HAYYHOU KapTUHE
MHpa

64

O6o06mraromuii ypok. Poib
(bu3nvecKoit Teopuu B
(hopMupOBaHUM TPEACTABICHUN O
¢bu3nvecKkoil KapTHHE MUpPa

24.05

https://m.edsoo.ru/I4W6MOW47Z

65

O6o06matomuii ypok. Mecto
(bu3HYeCKOi KapTHHBI MHPA B
00111eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAYTHBIX
MPEJICTaBICHUN O TPUPOJIE

26.05

https://m.eds00.ru/M50O8TOBOY

66

PesepBHbIil ypok. MarautHoe
noJjie. DIeKTpOMarHuTHas

UHAYKOUA

https://m.edsoo.ru/TOX1E6C7N

67

Pe3epBHbIil ypok. OnTuka.
OCHOBBI CIENUATIBHON TEOpUH
OTHOCHUTEILHOCTH

https://m.edsoo.ru/M4J2B7W 8P

68

Pesepubiii ypok. KBantoBas
¢u3nka. DIeMeHThl aCTPOHOMHHU U
acTpopU3NKHU

https://m.eds00.ru/R6CIT1Q0Z

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

65




11b KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KoHTpoJbHBbIE
padoThI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHBbIE HH(POBHIE
o0pa3oBaTe/bHbIE pecypchl

IlocTostHHBIE MATHUTEI M UX
B3auMoOJicicTBHE. MaruuTHoe
nose. Bexrop marHuTHOM
WHAYKIUY. JIMHUM MarHUTHOM

WHIYKIINU

02.09

https://m.edsoo.ru/HOU4E7X4E

MarauTHO€ 10Jie MPOBOIHUKA C
TokoM. OmbIT Dpcrena.
B3anmonericTBre mpoBOJHUKOB C
TOKOM

04.09

https://m.edsoo.ru/V1Z3R3J2]

JlaGopaTtopHnas pabora «3y4yeHue
MarHUTHOTO TIOJISI KATYIITKH C
TOKOM)

09.09

https://m.edsoo.ru/HSC7R2HSW

JleiicTBue MarHMTHOTO IOJIS Ha
MPOBOJIHHK ¢ TokoM. Cuia
Awmriepa. JlabopaTopHas pabora
«HccaenoBanue nefcTBU
MMOCTOSIHHOTO MarHuTa Ha PaMKy €
TOKOM)

11.09

https://m.edsoo.ru/EOLOJ1L8U

JlelicTBre MarHUTHOT'O NOJIS Ha
JBIDKYILLYIOCS 3apsKECHHYIO
yactuily. Cuna Jlopenia. PaboTa
cusl JIopeHna

16.09

https://m.edsoo.ru/TSHIA1ATM

QHCKTpOMaFHI/ITHaH HHIAYKI .

18.09

https://m.edsoo.ru/T1TSAODIN




IToTOX BEKTOpa MarHUTHOM
uHaykuu. DJ1C uHAYKIUH.
3aKoH 3JE€KTPOMarHUTHON
naaykuun Gapanes

Jlaboparopuas paboTa
«HccnenoBanue sBICHUS
3J'ICKTpOMaFHI/ITHOI\/JI HHIAYKOHUNW

23.09

https://m.edsoo.ru/IIM7Q5N2H

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHIYKIIMU. DHEPIuUs
MarHUTHOTO TOJIsl KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIE

25.09

https://m.edsoo.ru/L8WSI1J1Y

TexHnueckne ycTpoucTBa U UX
IIPUMEHEHHE: TOCTOSTHHBIC
MarHuThl, 3JICKTPOMAarHUTHI,
JNIEKTPOABUIATENb, YCKOPUTEIIN
JJIEMEHTApHBIX YaCTHII,
MHIYKIIMOHHAs [1€4b

30.09

https://m.edsoo.ru/U2F2B202R

10

O6o06maromuii ypok «MarHutHoe
noJie. DIEKTpOMarHUTHAS
WHIYKITHS

02.10

https://m.edsoo.ru/I0OBOD4U1D

11

KonTtponbHas paborta o teme
«MarsuTHoe moJe.
DNeKTpOMarHUTHAS MHIYKIIHS

07.10

https://m.edsoo0.ru/Q9HSNIOV6T

12

CB0060IHbIE MEXaHUUECKUE
kosebaHus. ['apMoHMUEeCcKHe
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue 3neprun

09.10

https://m.edsoo.ru/N2A1AST60




13

JlaboparopHas paboTa
«HccnenoBanmne 3aBUCUMOCTH

MepHoJIa MAJTbIX KOJIeOaHUH rpy3a

Ha HATH OT JUTMHBI HUTH U MacChI
rpy3a»

14.10

https://m.edsoo.ru/K107Y3K9U

14

KonebarenpHBIH KOHTYD.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJie0aTeIbHOM KOHTYpE.
AHaJIOTHSI MEXTY
MEXaHUYECKUMH H
AIIEKTPOMATrHUTHBIMHU
KoJIeOaHUAMHU

16.10

https://m.edsoo.ru/VOJ3T1WI9H

15

®opmyna TomcoHa. 3aKoH
COXpaHEHUs SHEPTHH B
HIeaIbHOM KOJIe0aTeIbHOM
KOHTYpE

21.10

https://m.edsoo.ru/HI V3C8NSE

16

[Ipencrarnenue o 3aTyxaronmx
KoJieOaHusAX. BeIHYX/ICHHBIC
MeXaHUYECKHE KOoJieOaHus.
Pe3onanc. BeinyxieHHbIE
AIICKTPOMArHUTHBIC KOJICOaHUS

23.10

https://m.edsoo.ru/F1Z4T17Z8V

17

IlepeMeHHBIH TOK.
CunycouabHbIH IEPEMEHHBIA
TOK. MOIIIHOCTh IEPEMEHHOTO
TOKA. AMIUTUTYIHOE U
JIEMCTBYIOLIEE 3HAYEHNUE CUIIbI
TOKa Y HaIPsHKEHUS

06.11

https://m.edsoo.ru/C2I5V5L6F

18

Tpancdopmarop. [IpousBoactso,

11.11

https://m.edsoo.ru/P8TIP3F51




nepeaaya u norpedieHue
JIIEKTPUYECKOM SHEPrUuu

19

YCTpOUCTBO U MPAKTHYECKOE
IIPUMEHEHHE IEKTPUIECKOTO
3BOHKA, T€HEPATOPA IEPEMEHHOIO
TOKa, JINHUM 3JIEKTpoIepeaady

13.11

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOTUYECKHE PUCKU TTPU
MIPOU3BOJICTBE IEKTPOIHEPIUH.
Kynprypa ncnosip3oBanus
3JIEKTPOIHEPTUHU B MOBCETHEBHOU
KUZHU

18.11

https://m.edsoo.ru/Z8K8O3H5K

21

Mexanndeckie BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuos.
CkopocTb pacnpoCcTpaHEHHS U
JuirHa BouiHbl. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI

20.11

https://m.edso00.ru/Q1U3Z7T0S

22

3ByK. CKOpOCTb 3BYKA.
I'pomkocThb 3ByKa. BeicoTa ToHAa.
TemOp 3ByKa

25.11

https://m.edsoo.ru/E3S3D6L6J

23

DNEeKTPOMarHUTHBIE BOJHBI, UX
CBOMCTBA U cKOpOCTh. [IIkana
AIEKTPOMArHUTHBIX BOJIH

27.11

https://m.edsoo.ru/S3VOL6F1G

24

[TpuHIUIIBI PaIHOCBS3U U
TeneBuieHus. Pa3Butue cpencTs
cBsa3u. Pagnosmokarus

02.12

https://m.edso0o.ru/O6J 117787

25

KonTtposnrHas padota «Konebanus
1 BOJIHBI»

04.12

https://m.edsoo.ru/BSW7Z4K9G

26

IIpssmMonmHenHoe

09.12

https://m.edsoo.ru/Z7TWS5T8A7B




pacnpoCTpaHEHUE CBETA B
OJHOPOHOM cpene. ToueuHslii
HWCTOYHHK cBeTa. JIyu cBera

27

OTtpakeHue cBera. 3aKOHbBI
oTpakeHus ceeta. [loctpoenue
M300pakeHUH B TUIOCKOM 3€pKaJie

11.12

https://m.edsoo.ru/VSF9T 1B2S

28

[Ipenomiienue ceera. [lonHoe
BHYTpPEHHEE OTpakeHUE.
[IpenenbHBIA yrosa noJIHOTO
BHYTPEHHETO OTPAXKECHUS

16.12

https://m.edsoo.ru/R7B9T3Q3U

29

JlaGopaTtopHnasi pabota
«M3mepenune nokaszarens
MIPEIOMIICHHUS CTEKIIa»

18.12

https://m.edsoo.ru/A4AM9R4A8Y

30

JIunzel. [loctpoenue
n3o0paxkeHu#t B muH3e. Popmyna
TOHKOM JIMH3bI. Y BEJIMUCHUE
JIUH3bI

23.12

https://m.edsoo.ru/F7Y9J1Q0T

31

JlaGopaTtopHnas pabota
«HccaenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX)

25.12

https://m.edsoo.ru/B2L.4Q4U8J

32

Hucnepcus cBeta. CroxXHBIN
cocrtaB Oenoro ceta. L[Ber.
JlaGopaTtopHas pabota
«HaOnronenue qucrnepcuu cBeTay

30.12

https://m.edsoo.ru/X4W6F1E4N

33

WnTepdepeniys ceera.
Hudpaxmus ceera.
JudpaxironHas pemeérka

13.01

https://m.edsoo.ru/R1C4V3BOE

34

Honepequ CTb CBCTOBLIX BOJIH.

15.01

https://m.edso0.ru/S2Q5G8P1U




[Tonapusanus ceera

35

Ontuyeckue mpuOOpHI U
YCTPOMCTBA U YCIOBHS UX
0€3011aCcHOTO MPUMEHEHUS

20.01

https://m.edsoo.ru/Q10Q1L0B4N

36

Fp AHHUIIbI HpI/IM CHUMOCTH
KJTACCUYECKOHW MEXaHHUKH.
[TocTynaTel cienuaibHOW TEOPUHU
OTHOCUTCIBbHOCTH

22.01

https://m.edsoo.ru/C7L8VOE2H

37

OTHOCHUTEIBHOCTD
OJTHOBPEMECHHOCTH. 3aMe IJICHHE
BPEMEHU M COKpAICHUE JITTHHBI

27.01

https://m.edsoo.ru/W8ROE3X8Y

38

OHeprus U UMITyJIbC
PENATUBUCTCKOW YacTullbl. CBA3b
MaCChI C SJHEPTUEH U UMITYJIBCOM.
DHeprus NoKos

29.01

https://m.edsoo.ru/V3K7A4NS5I

39

KonTtponbHas padota «OnrTuka.
OCHOBBI CIENUATIBHON TEOpUH
OTHOCHUTEIILHOCTH

03.02

https://m.edsoo.ru/N2A2H6D3B

40

®otonbl. Dopmyna Ilnanka.
DHeprus U UMIyibc GpoToHa

05.02

https://m.edsoo.ru/L3FOP3L4T

41

OTKpBITHE U HCCIIE0BAHNE
dotosddexra. OnbiTer A. I'.
CroneroBa

10.02

https://m.edsoo.ru/C9AST90Q2D

42

3akoHbl poTorddexTa.
VYpaBHeHue DUHIITEHHA )1
doTorddekra. «Kpachas
rpanuna» Gortosdpdexra

12.02

https://m.edsoo.ru/G7KOG7WOP

43

Jasnenue ceeta. Onbith [1. H.

17.02

https://m.edsoo.ru/P3W4S67227




JleOeneBa. XuMU4ECKOE JIEWCTBUE
cBeTa

44

TexHuueckue ycTpoucTea u
MIPAKTUYECKOE TIPUMECHEHHE:
¢dboTodMeMEHT, POTOTATIHK,
coJIHeYHast OaTapesi, CBETO IO,

19.02

https://m.edsoo.ru/JSSODSE3E

45

Pemenne 3a1au o reme
<<3J'ICMCHTI)I KBaHTOBOfI OIITUKHN»

24.02

https://m.edsoo.ru/M7V6N4H1X

46

Mogens atoma Tomcona. OMNBITEI
Pezepdopna o paccesauro a-
yactull. [Inanerapnas moziens
aroma

26.02

https://m.edsoo.ru/YS8U3F2I27

47

[Toctynater bopa

03.03

https://m.edsoo.ru/V7/DSE5G6V

48

N3nydeHne u noryioneHue
(hOTOHOB MpH MEPEXoJIe aToMa C
OJIHOTO YPOBHS YHEPTUHU Ha
npyroi. Buasl ciekTpoB

05.03

https://m.edsoo.ru/M6X20Q2M50Q

49

BoHOBEBIE CBOMCTBA YaCTHII.
Bousnsl e bpowis.
KopnyckyisipHO-BOJIHOBOU
nyanu3M. CIIoHTaHHOE U
BBIHYXJICHHOE U3Ty4eHHE

10.03

https://m.edsoo.ru/KSESH2V2F

50

OTKpBITHE PATUOAKTUBHOCTH.
OmnsiTel Pesepdopaa mo
OTIPEIEIIEHUIO COCTaBa
PaaOaKTUBHOIO M3ITYy4EHUS

12.03

https://m.eds00.ru/A919Q7YON

51

CporictBa anbda-, 6era-, raMmma-
u3nyudeHus. Bausaue

17.03

https://m.edsoo.ru/T1X9A4Y1G




PaaMOaKTUBHOCTH Ha )KUBbIC
OPraHu3Mbl

52

OTKpbITHE TPOTOHA U HEUTPOHA.
N3orombl. Anbha-pacma.
DNEKTPOHHBIM U MO3UTPOHHBIW
Oera-pacmaj. ['amMma-uznydeHue

19.03

https://m.edsoo.ru/FSCI1P8E3F

53

DHeprusi CBsSI3U HYKJIOHOB B sijIpe.
Snepubie peakuuu. AnepHbId
peakrop. [IpoGnemsr,
MEePCIEKTUBBI, SKOJIOTUUECKUE
ACTEKTHI SJEPHOHN SHEPTETHKHU

24.03

https://m.edsoo.ru/L2G5V9DIL

54

DJIeMEeHTapHbIE YaCTHUIIBI.
OTtkphITHE TO3UTPOHA. MeTo Bl
HaOJIOICHUS ¥ pEeruCTpaIiuu
AJIEMEHTapHbBIX yacTull. Kpyribrit
ctoi «DyHIaMeHTalbHbIE
B3auMOJIeUCTBUI. EqUHCTBO
(bu3MuecKOU KapTHUHBI MUpa»

26.03

https://m.edsoo.ru/X6R3T3S3S

55

DTanbl pa3BUTHS ACTPOHOMUU.
[Ipuxknagnoe u
MHPOBO33PEHUYECKOE 3HAUCHHUE
acTpoHOMUH. Buj 3BE€31HOTO
Heba. Co3Be3nus, IpKUE 3BE3/IBI,

IIJTAaHCTBI, X BUJIUMOC IBUXKCHUC.

CoiHeyHast cucreMa

07.04

https://m.edsoo.ru/O301U3H1P

56

Counuite. CoHeuHast aKTUBHOCTb.
Hcrounuk sueprun CoJiHua u
3BE3N

09.04

https://m.edsoo.ru/X7M8H1Q9Y

57

3BE3b1, UX OCHOBHBIE

14.04

https://m.edsoo.ru/C2L2C9A0V




XapaKTEPUCTUKU. 3BE3/1bI TTIABHOU
IIOCJIEI0BATEILHOCTH.
Bnyrpennee ctpoeHue 3B€3.
CoBpeMeHHbIE NPEACTaBICHUS O
MIPOUCXOXKACHUN U IBOJIIOLUU
ConHua u 3B€37

58

Mneunsin [1yre — Hama
lNamakTuka. [lonoxenne u
nerkenne Cosana B ['anakTuke.
lNamaktukn. YepHbie ABIPHI B
AJlpax ralakTUK

16.04

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bospmoro B3peIBa.
PennkroBoe nznydeHue.
MeraranakTuka

21.04

https://m.edsoo.ru/LOI8VEI4U

60

Hepemennsie mpoo6ieMbl
aCTPOHOMHH

23.04

https://m.edsoo.ru/U4F8QOE8O

61

KonTtponbHas padoTa «D1eMEeHTHI
aACTPOHOMHUU U aCTPOPHUIUKI»

28.04

https://m.eds00.ru/Y6Y9D4G7X

62

O6o06matomuii ypok. Poib
(bM3UKH 1 aCTPOHOMHH B
SKOHOMMYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON U
ATUYECKOH chepax nesTeIbHOCTH
YyeaoBeKa

30.04

https://m.edsoo.ru/M5A4P6TIM

63

O6o06maromuit ypok. Poib u
MeCTO (PM3UKU U ACTPOHOMHHU B
COBPEMEHHOMN HAYYHOUN KapTUHE
Mupa

05.05

https://m.edsoo.ru/JIN2H3EQOV




64

O6o06maromuii ypok. Poib
(bu3nvecKoil TeOpun B
(hopMupOBaHUM TPEACTABICHUN O
¢bu3nvecKkoil KapTHHE MUpPa

07.05

https://m.edsoo.ru/I4W6MOW47Z

65

O6o06maromuii ypok. Mecto
(bu3NIEeCKON KapTHHBI MHpPa B
00111eM psiTy COBPEMEHHBIX
€CTECTBECHHO-HAYUHBIX
MPEJICTaBICHUN O IPUPOJIE

12.05

https://m.eds00.ru/M50O8TOBOY

66

PesepBHbIil ypok. MarautHoe
rnoJie. DJIEKTPOMarHuTHast

WHIYKIHS

14.05

https://m.edsoo.ru/TOX1E6C7N

67

PesepBHbIil ypok. OnTuka.
OCHOBBI CIENUATIBHON TEOpUH
OTHOCUTEIBHOCTH

19.05

https://m.edsoo.ru/M4J2B7W 8P

68

Pezepunblii ypok. KBantoBas
¢u3nka. DIeMEeHTHl aCTPOHOMUH U
acTpopU3NKH

21.05

https://m.eds00.ru/R6CIT1Q0Z

69

Ypok noBTopeHue

26.05

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

69




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

11 KVIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

11.1

JlemoHCTpUpOBaTh Ha TpUMEpax poJib U MecTo (u3uMKu B
(hopMUPOBaHNM COBPEMEHHOW HAyYHOW KapTHHBI MUpA, B Pa3BUTUHU
COBPEMEHHOW TEXHUKH M TEXHOJIOTHH, B TPAKTHYECKON JEATEIbHOCTH

JIOAEH, LIETOCTHOCTh U €IMHCTBO (PU3NYECKON KApTHUHBI MUPA

Y4uThIBaTh I'PaHULBl IPUMEHEHUS U3YYEHHBIX (QU3NUECKUX MOJIENIEH:
TOYEYHBIN JJEKTPUYECKUI 3apsj, siepHas MOJENIb aToMa, HyKJIIOHHAs

MOJIeJIb AaTOMHOTO si/ipa MpHU PEeIIeHNH PU3NUYECKHX 3a7a

11.3

PacrioznaBate (usnueckue sBieHust (Mpolecchl) U OOBACHATH WX Ha
OCHOBE 3aKOHOB  DJIIEKTPOJMHAMUKMA H  KBAaHTOBOH  (pu3mKH:
JNIeKTpUYecKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE NeUCTBUS  TOKa, B3aUMOJICHCTBHE MarHuToB,
ANIEKTPOMArHuTHasE WHAYKUUSA, JEHCTBHE MAarHUTHOTO TOJS Ha
MPOBOJHUK C TOKOM M JBIXKYIIHUWCA 3apsl, SJIEKTPOMAarHUTHBIE
KojeOaHus W BOJHBI, NPSIMOJMHEHHOE pacHpOCTpaHEHUE CBeETa,
OTpakeHHe,  MpelomiieHue,  uHTepdepeHuus,  audpakuus U
noJIApU3alusl CBETa, AMCIEPCHS CBeTa, (POTOEKTpUUECKUN IPPeKT
(boToaddexr), cBeTOBOEC MaBIICHHE, BO3HMKHOBEHHE JIMHEHYATOTO
CHEKTpa aToMa BOJOPOJAa, eCTECTBEHHass W  HCKYCCTBEHHas

PaaruO0aKTHBHOCTDb

11.4

OnuceiBaTh M3Y4YEHHBIE CBOWMCTBa  BellecTBa  (DIEKTPUUYECKUE,
MarHUTHBIE, ONTUYECKUE, DJICKTPUUYECKYIO MPOBOJUMOCTD Pa3IMUHBIX
Cpel) ¢ DOJIEKTPOMAarHUTHbIE SIBICHUSA (TIPOIECCHI), HCIOJIb3YS
(¢u3nueckue  BENWYMHBI:  DJICKTPUUECKUH  3apsAn, Ccuila  TOKa,
JNEKTPUYECKOE  HANpPsDKEHHE,  AJIEKTPUYECKOE  COMPOTHBIICHHE,
pa3HocTh moTeHmuanos, DJC, paboTa TOKa, MHAYKIHS MarHUTHOTO
noyig, cuina Awmmepa, cuna JlopeHna, WHAYKTUBHOCTH KATYIIKH,
SHEPTUsl ANEKTPUUYECKOT0 W MArHUTHOTO TMOJEH, MepuoJ U YacToTa
KosebaHuil B Koie0aTeIbHOM KOHTYpE, 3aps/l U CHJla TOKa B Mpoliecce
TapMOHUYECKHIX ANEKTPOMArHUTHBIX KOJICOaHMUIA, (hoxycHoe

PaCCTOAHUC WU ONTHUYCCKAsA CWJIa JIMH3bI; HPU OIHNCAHUU IIPABUIIBHO




TPAaKTOBaTh (PU3MUECKUIl CMBICH HCIOJB3YEMBIX BEIMYUH, HUX
0003HAueHHWsI W EIWHHIBI; YKa3blBaTh (HOPMYIBI, CBS3BIBAIOLINE

JTaHHYIO (PU3MYECKYIO BEIMYUHY C JPYTUMU BEIMYUHAMHI

11.5

OnuceIBaTh HN3Y4YCHHBIC KBAHTOBBIC ABJICHHA U IMPOLECCHI, NCIIO0JIb3YyA
(bmnqecxne BCJIMYUHLBI: CKOPOCTHb JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YacCTOoTa CBCTA, JHCPrud MW HMITYJIbC (1)OTOH3., nepunon
nojypacmnaga, OSHCPrud CBA3M ATOMHBLIX AACp;, IIPU ONHMCAHHUU
IMPpaBUJIbHO TPAKTOBATbh (1)I/I3I/I‘~I€CKI/II71 CMBICJI UCITIOJIB3YCMBIX BCJIMYHH,
UX 0003HAYEHUS U CANMHUIBI, YKa3bIBaTb q)OpMYJ'II)I, CBA3BIBAOIINEC
JaHHYIO (1)I/I3I/IT-I€CKyI-O BCIIMYUHY C APYTUMHU BCIIMYMHAMH, BBIYUCIIATH

3HaYeHUE (PU3NUECKON BETUUUHBI

11.6

AHanmu3upoBaTh (PU3MYECKHUE TIPOIIECCHl U SIBJICHUS, MCIOJIB3YS
¢bu3uyeckue 3aKOHBI W NpPUHOUNBL:  3akoH Owma,  3aKOHBI
MOCJIEAOBATEIbHOTO W TapaJlIeIbHOTO COSIUHEHUS TPOBOJIHUKOB,
3akoH /[xoyns — JleHna, 3akOH 2J€KTPOMAarHUTHOW WHAYKLHH, 3aKOH
MPSIMOJTMHEHHOTO PACTIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI ~ MPEJTOMJIEHUA  CBETa, ypaBHEHWE  OUWHINTEWMHA Ui
dboTodddexra, 3aKOH COXpPAaHCHHUS DHEPrUH, 3aKOH COXPaHCHHS
HMITyJbCa, 3aKOH COXpaHEHUs SJIEKTPUYECKOTOo 3apsja, 3aKoH
COXpaHEHHMs]  MaccoBOrO  4YMCla, TOCTyiaarsl  bopa, 3akoH
paZMoOaKTHBHOTO paclajaa, TMpd ITOM pa3iudarh CIOBECHYIO
(hopMyIHPOBKY 3aKOHA, €r0 MAaTEMaTHUYECKOE BBIPAKEHUE U YCIOBUS

(rpaHuIpl, 00J1aCTH) TPUMEHUMOCTH

11.7

OHpe,Z[eJ'IHTB HAIpaBJICHUEC BCKTOpa HWHAYKIOUHW MArdHuTHOI'O IIOJIA

IMPOBOAHHKA C TOKOM, CHUJIbI AMnepa 1 CHJIBI HopeHua

11.8

CTpOI/ITB U OIIMUChIBATHL H30 6pa)KeHI/I€, co3gaBacMoO€  IINIOCKHM

3€pKajoM, TOHKOW JIMH30U

11.9

BBINOIHATE SKCIEPUMEHTHI TI0 UCCIICAOBAHUIO (DU3NYECKUX SIBICHUHN U
IPOIIECCOB C MCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPCHHIA; TIPU
3ToM (QopMyIHpOBaTh MpobieMy (3adady) U THUNOTE3Y Y4eOHOrO
OKCIIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIUIOKCHHOTO

O60py,Z[OBaHI/I$I, MMPOBOAUTH OIIBIT U q)OpMy.]'II/IpOBaTL BBIBOIbI

11.10

OCYH.[GCTBJ'IHTL npsAMBIC W KOCBCHHBIC H3MCPCHUA (I)I/IBI/ILICCKI/IX
BCJIIMYHH, IIpU 3TOM BBI6I/IpaTL ONTUMAIIBHBIM CHIOCO0 HU3MCPCHUA U

HCIIOJIb30BaTh U3BCCTHBIC METO/AbI OICHKH HOl"pCH.IHOCTGﬁ HBMGpGHHI’I

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIMYMH C MCIOJIb30BAHUEM
NpSAMBIX M3MEPEHHMH; MIPU OTOM  KOHCTPYMPOBaTb YCTaHOBKY,

(buKCUpOBaTh pPE3yAbTATHl TOJYYEHHOM 3aBUCHUMOCTH (U3NYECKUX




BEJIMYUH B BHJIE TaOIHIl ¥ TPaQUKOB, JIENIaTh BBIBOBI [0 PE3yabTaTaM

HUCCICIOBaHUA

11.12

CoGOmronate mpaBmiia 0€30MACHOTO TpyAa MpH  I[POBEACHUU
UcClIeOBaHUM B paMKax ydyeOHOro 3KCHepUMeEHTa, YydeOHo-
M CCIIEIOBATENBCKOM U MPOEKTHOU ACATEIBHOCTH C HCIIOJb30BAHUEM

U3MEPUTENIbHBIX YCTPONCTB U 1Ja0OPaTOPHOro 000pyA0BaHUS

11.13

Pemate pacuérHbie 3a7a4d ¢ SBHO 3aJaHHOW (DPM3WYECKON MOJEIBIO,
UCTIONB3YS (pu3MuecKre 3aKOHBl M TNPHHIMIBI, Ha OCHOBE aHAIHM3a
yCIOBUSL  33/Jayd  BbIOMpaTh  (PU3MYECKYI0  MOJeNb, BBIJENIATH
(dbuzuveckue BeIMUYMHBI U (POPMYIBI, HEOOXOAUMBIC i €€ pelieHus,
MIPOBOJUTH PAcU€Thl U OLEHUBATh PEATbHOCTH MOJYYEHHOTO 3HAUECHHUS

(bU3UYECKO BETUYHHBI

11.14

Pemats KaueCTBEHHbBIE 3a/1a4u: BBICTPAaNBaTh JIOTUYECKHU
HEMPOTUBOPEUHMBYIO IEMOYKY PACCYKIECHUN C ONOPOM HA M3yYEHHbIE

3aKOHBI, 3aKOHOMEPHOCTHU U (1)I/ISI/IT-IGCKI/IG SIBJICHUA

11.15

Hcnonb3oBath mnpu  pemieHnd  yuyeOHBIX 3aJad  COBPEMEHHBIE
MH(OpPMALIMOHHBIE TEXHOJOTHMM JUIsl TIOWCKA, CTPYKTypUPOBaHMS,
WHTEpIpeTalii U MPEJCTaBICHUs y4eOHOW U HAY4YHO-MOMYISIPHOMN
nH(pOopMaLUY, MOJIYYEHHON U3 Pa3NUYHBIX HCTOYHHMKOB; KPUTHYECKU

aHAJIM3UPOBATH MOJTY4aeMyI0 HH(POPMALIUIO

11.16

OOBSACHATh MPUHLMUIBI NEHCTBHUS MAallUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3iuyaTh YCIOBHUS HX OE30MACHOTO HCIIOJIb30BAHUS B

HOBCCHHCBHOﬁ KHU3HU

11.17

[IpuBoauTh HpHUMEpHl BKJIaJa POCCUMCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOLIECCOB OKPYXKAIOLIETO

MHpa, B pasBUTHUC TCXHUKU U TEXHOJIOTHI

11.18

Hcnonp3oBaTh TeOpeTHYECKHE 3HAHUS MO (PHU3MKE B TIOBCEIHEBHOM
YKU3HU JUIs obecrieueHns 6€30MacHOCTH MpH OOpalleHu: ¢ MpudopaMu
U TEXHUYCCKHMMH YCTPOWCTBAMH, JJISi COXPAHEHUS 3I0POBbS U

CO6J'IIO,Z[CHI/I$I HOPM 3KOJOIHY€CKOI'O IIOBCACHUA B Opr>1<a101ueI71 cpeac

11.19

PaGoTare B rpynmne C BBIIOJIHEHHEM DPA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNNbI,  PAlMOHAIBHO  paClpeleisiTh
0053aHHOCTM M IUIAHUPOBATh  JIEATENBHOCTh B  HECTaHJAPTHBIX
CUTyallusiX, aJeKBAaTHO OLEHMBATh BKJAJ KaXJOT0 U3 YYAaCTHUKOB

IPYIIBI B peLlIEHnE paccMaTpuBaeMoil pooOIeMsbl




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

11 KVIACC

Kox
pasjaena

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

4

OJIEKTPOAMMHAMUKA

MATI'HUTHOE IIOJIE. OJIEKTPOMAT'HUTHA A MHAYKIWA

4.3.1

TlocTtosHHBIE Mar"HuThbl. B3anMmojuencTBue

IIOCTOAHHBIX MAarHuToOB

4.3.2

MarauTtHoe mone. BekTop MarHuTHOU
uHaykuuu.  [lpuHmun — cyneprno3uiuu.
Jluann marantHOM wWHAykiuu. Kaprnaa
JUHUA  MAarHuTHOM  WHAYKIUU  TOJA

IIOCTOAHHBIX MAarHuToOB

4.3.3

MarauTHoe TOJiIe TPOBOJHHKA C TOKOM.
Kaptuna nuHMil 101 JJIMHHOTO MPSIMOTO
NPOBOJAHMKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJHMKA, KaTymIKd C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBre TPOBOHUKOB C

TOKOM

4.3

4.3.4

Cuna Amrepa, €€ MO1yJlb U HalpaBJICHUE

4.3.5

Cuna JlopeHniia, €€ MOJlyJib ¥ HalpaBJICHUE.
JIBmkeHue  3apsHKEHHOM — 4acTULbl B
OJIHOPOJAHOM MarHuTHOM 1one. Pabota

cuiibl JIopeHia

4.3.6

SIBneHue 3HeKTp0Mal"HPITHOfI HHAYKIIUU

4.3.7

ITotok BCKTOpa MarHuTHOM HWHAYKIIUU

4.3.8

O/1C nnaykuuu. 3aKoH 3IEKTPOMarHUTHOM

HHAYKIIHU (Dapazleﬂ

4.3.9

BuxpeBoe oanexrtpuueckoe mnose. OJIC
UHAYKIIMM B IPOBOJHUKE, JBHKYLIEMCS
MOCTYNATEeIbHO B OJJTHOPOTHOM MarHuTHOM

I1O0JIC

4.3.10

[IpaBuno Jlenua




NuaykTuBHOCTD. fIBIEHHME CAaMOMHAYKIUU.

4.3.11
OJ1C camounayKIuu
DHeprusi MarHUTHOTO TIOJIA KaTyIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMAarHUTHOE T10JIe
TexHnueckne  yCTpPOWCTBA:  MOCTOSTHHBIC
MAarHuThlI, AIIEKTPOMArHUTHI,
4.3.14
AIIEKTPOBUTATEb, YCKOPHUTEIH
AIIEMEHTAPHBIX YaCTHI], MHAYKIITHOHHAS TIE€Yh
[IpakTnueckue paboTHI. N3yuenune
MarHMTHOTO TIOJS KATYIIKU C TOKOM.
4.3.15 HUccienosanue aeificTBUA  IOCTOSIHHOI'O

Mar"HuTa Ha paMKy ¢ TokoM. MccrnenoBanue

SABJICHUSA 3H€KT‘pOM3FHPITHOI71 HWHAYKIUN

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKUE U 5JIEKTPOMAT'HUTHBIE KOJIEBAHUA

5.1.1

Konebarenpnas  cucrema. CBOOOIHEBIE
KoJieOanus. ['apMoHWYecKHne KoJieOaHUsI.
[lepuwon, wdactoTa, amiumTyaa U Qasa

KoJIeOaHUi

5.1.2

[IpyxuHHBIA MagTHUK. MaremaTu4ecKuil

MasTHHK

5.1.3

YpaBHEeHHE TapMOHWUYECKUX KOJICOAHU.
Kunemaruyeckoe u JTMHAMHYECKOE

OIMMCaHHEe KoJIe0aTEILHOTO JABHKCHU A

5.14

[IpeBpamenue SHEPTHH npu
TapMOHHYECKUX KOIeOaHUIX. CBi3p
aAMILIUTY 1B KoJIeOaHui HUCXOIHOU
BEJIMYMHBI C aMIUTUTYIaMH KoJieOaHHil e

CKOPOCTH M YCKOPEHUs

5.1.5

Konebarenbubiit  koHTyp.  CBOOOIHBIE
3JIEKTPOMAarHUTHbIE KoJIeOaHus B

nacajbHOM KoJIe0aTeIbHOM KOHTYpC.

Ananorus MCXKAY MCXaHUYCCKUMU U




SJICKTPOMArHUTHBIMHA KOJIEOAHMSIMH.

®opmyna Tomcona

5.1.6

3aKkoH COXpaHCHUA SHCPruu B HACAIIbBHOM

K0J1e0aTeIbHOM KOHTYpE

5.1.7

BriHyX/IeHHBIE MEXaHWYECKHE KOJIeOaHuU .
Pe3onanc. Pe3onancnas KpHBasl.
BI)IHY)KILGHHI)IG OJICKTPOMArdHMTHBLIC

KOJIcOaHUs.

5.1.8

[lepemennniii  TOk.  CHHYycOUIaNbHBII

IIEPEMEHHBIN TOK.

MonHocTh IIEPEMEHHOTO TOKA.
AMIUTTYTHOE W JCHCTBYIOIEE 3HAYCHUE

CHJIBI TOKA U HAITPSHKCHU A

5.1.10

Tpanchopmarop. [IponsBoacTso, nepenaua
U TOTpeOsIeHne 3JIEKTPUUYECKON HSHEprum.
DKOJIOTMYECKUE PUCKHU TPH MPOU3BOJCTBE
3JIEKTPUYECKON SHEPIUH. Kynerypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUU B

IIOBCEIHEBHOMN KU3HU

5.1.11

Texnudeckue ycTpoicTBa: ceicmorpad,
ANEKTPUYECKUI 3BOHOK, JUHUH

aNeKTponepenay

5.1.12

[Ipaktnueckue pabotel. McciemoBanue
3aBHCHMOCTHU TEpHOJa MaJbIX KOJIeOaHHIt
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccrnenoBanue nepeMeHHOTO TOKa B
[eNu U3 TOCIEN0BATENFHO COEAUHEHHBIX

KOHACHCATOPA, KAaTYIIKH U PE3UCTOPA

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI

MexaHuyeckue BOJIHBI, yCIOBHS
pacnpoctpanenusi. Ilepuoa. CkopocTb
221 pacmpocTpaHeHuss W JJIMHA  BOJIHBIL
[Tonepeynble ¥ MPOI0JILHBIE BOJTHBI
522 Wurepdepennus u T paKIus

MEXaHUYCCKHUX BOJIH




5.23

3Byk. CxopocTh 3BykKa. ['pOMKOCTH 3ByKa.

BricoTa Tona. TemOp 3ByKa

524

ONEKTPOMarHUTHBIE  BOJHBIL. Y CIIOBHUSA
U3JIy4CHHs]  DJIEKTPOMATrHUTHBIX  BOJIH.
B3anmuas opueHranms Bektopos E, B u v

B JICKTPOMAarHMTHOM BOJIHE B BAKyyme

5.25

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpa)K€HHE, IPEIOMIICHUE, IOJIIPU3ALN,
mudpakuus, uHTepdepeHuus. CKOpoCTb

SJICKTPOMArHUTHBIX BOJIH

5.2.6

[Ixama JJIEKTPOMAarHUTHBIX BOJIH.
[IprMeHeHne HIEeKTPOMATHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHIIUIIEI PaTUOCB3M W TEJEBUCHUS.
Pagmonokamus. DIJIEKTPOMArHuTHOE

3arpsi3HEHUE OKPYKAKOLIEN CpeJIbl

5.2.8

TexHuyeckue ycTpOWCTBA: MY3bIKAJIIbHBIE
UHCTPYMEHTHI, yABTPa3BYKOBast
MUarHOCTHKAa B TEXHMKE W MEAULUHE,
pamap,  paguONpUEMHUK,  TEJIEBHU30p,

anTeHHa, tenedon, CBU-neup

5.3

OIITHUKA

5.3.1

[IpsimonuHeliHOE pacnpocTpaHeHHe CBETa

B OJIHOpOJIHOM cpene. JIyd cBera

5.3.2

OtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cBera. [loctpoenne m300paxkeHH B TIOCKOM

3epKaje

5.33

HpeJ'IOMJ'IeHI/Ie cBeTa. 3aKOHBI IIPCIIOMIICHUA
CBCTa. AOCOIIOTHBINM IIoKa3aTcjib

MMPEIOMIICHUSA

5.34

[omHoe BHYTPEHHEE OTPaKEHUE.
[IpenenbHbIll yroa MOJIHOTO BHYTPEHHETO

OTpPaAKCHUA

5.35

Hucnepcust  cBera. ClOXHBIM  cOoCTaB




Oenoro cBeta. I{Ber

5.3.6

CoOupatoniue U pacceuBarOlIUe JIMH3BL
Tonkass nuH3a. DOKYyCHOE pACCTOSHUE H
OIITUYCCKas culia TOHKOU JIMH3HI.
[TocTpoenne n300pakeHNi B COOMPAIOIINX
U pacceuBaronux JmH3aX. Dopmyia
TOHKOW JWH3BEL. YBEIWUEHHE, J1aBacMoe

JIMH30U

5.3.7

[Ipenensl npUMEHUMOCTH F€OMETPUYECKON

OIITUKHU

5.3.8

WNurepdepennuss  cBera.  KorepeHTHbIE
HCTOYHUKHU. VYcnoBus HaOJI0ICHUS
MaKCHMYMOB u MHUHHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(i)aSHI)IX KOTCPCHTHBIX HCTOYHHNKOB

5.3.9

Hudpakumss  cBera. Hudpakunonnas
pemérka. YciaoBue HaOMIOACHUS TIaBHBIX
MaKCHMYMOB npu naJIeHuu

MOHOXpPOMATHUYCCKOTI'O CBCTa Ha

TU(PaKIIMOHHYIO PEMIETKY

5.3.10

HOHHpI/ISaHI/IH CBCTa

5.3.11

TexHuueckue yCTpOMCTBA: OYKH, JIyNa,
doToanmnapar, NPOEKIMOHHBIN ammapar,
MUKPOCKOTI, TEJIECKOII, BOJIOKOHHAs
OTTHKA, T paKIHOHHAS pemérka,

MOJIAPOU A

5.3.12

[IpakTnyeckue paboTHI. H3mepenne
nokasatens npenomiienus. MccnenoBanue
CBOWCTB  HW300pakeHHMH B  JIMH3aX.

Ha6J'IIOI[eHI/IC JAUCTICPCUU CBCTA

RJIEMEHTHI CIIEHUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

6.1

FpaHI/II_IBI IMPUMCHUMOCTHU KJIaCCHYECKOM
MCXaHUKU. IIo CTYJIAaThI TCOpUU
OTHOCHUTCIIbBHOCTH: HWHBApUAaHTHOCTH

MOOyJL CKOpPOCTH CBE€Ta B BaAKYyyMEC,




MPUHIUIT OTHOCUTEIBHOCTH DUHIITEHHA

OTHOCHUTENBLHOCTH OJHOBPEMEHHOCTH.
6.2 3amemsieHHe BpPEMEHM U COKpalleHue
JUTUHBI
6.3 DHeprusi U UMIYJIbC CBOOOTHOM YaCTHIIBI

CBsi3p Macchl C JHEPrUEed M UMITYIbCOM

6.4 CBOOOJHON 4YacTULbl. OHEprus IOKOs

CBOOOIHOM YaCTHUIIEI

KBAHTOBAA ®U3MKA

BJIEMEHTBI KBAHTOBOM OIITUKHU

®otonbl. Popmyna [Inanka cBsi3u sHEPrun
7.1.1 dboToHa C ero yacroTo. OHeprus u

UMITYJIbC OTOHA

OTtkpeiTHe U uccneaoBanue Ghotodddexra.

7.1.2 Oneiter AT CroneroBa.  3aKOHBI
doTorddekra
YpaBHeHue OUHNITENHA VIS
7.1.3 doTordexra. «Kpacnas I'PaHHUIIA»
doTorddekra
7.1.4 JaBnenue cBeta. Onbitel I1.H. JIeOGeneBa
7.1.5 XuUMHUYECKOE JEHCTBUE CBETA

TexHnueckue ycTpoiicTBa: (DOTOIIIEMEHT,
7.1.6 (doTonaTuuK, COJIHEYHAs Oarapes,

CBETOIUO/T

CTPOEHUE ATOMA

Monens atoma ToMmcoHa. OTBITE
7.2.1 Pesepdopaa mo uccie10BaHUIO CTPOSHUS

aToMa. HnaHeTapHaﬂ MOACIb aTOMa

ITocTynatsl bopa. N3nyuyenune u
noryiomeHue (GOTOHOB TMpH  Mepexojie
7.2.2 aroMa C OJHOIO YPOBHSA OJHEPrUHM Ha
npyroi. Buasl ciektpoB. CiekTp ypoBHEM

SHEPrruu aTtoMa BOAOpOJa

7.2.3 BomHoBEIE cBoiicTBa 4dacTul. BoJIHBEI e




Bpoitns. KopnyckynsapHo-BoJIHOBOM
nyanusM. Jludpakuus dNEKTpOHOB Ha

KpHUCTaJLIax

7.2.4

CroHTaHHOE U BBIHY>XKACHHOC H3JTYUCHHUC.

YcrpoiicTBO 1 puHIMI paboTHI Ja3epa

7.2.5

TexHuueckue ycTpOMCTBA: CHEKTPalbHbBIN
aHaIN3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIM

KOMITBIOTEP

7.2.6

[IpakTnueckue pabGotel. Habmonenue

JIMHENYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meronsl HaOMONEHUS W PETHCTPAIAA

OJIEMCHTAPHBIX YaCTUI]

7.3.2

OTKpBITHE  PATUOAKTUBHOCTH.  OTNBITHI
Pesepdpopna mo ompeneneHuto coctaBa
paguoakTUBHOTO  uW3iydeHus. (CBoMCTBa
anbda-, O6era-, raMmma-m3nydeHus. BimsHue

pPaaruOaKTUBHOCTH Ha JKHWBBIC OPraHU3MbI

7.3.3

OTKpBITHE NpoTOHA U HEUTpOHAa.
Hyxnonnas mozens siapa ['eitzenOepra —
NBanenko. 3apsan sapa. MaccoBoe 4mciio

sapa. M3oTomnsl

7.3.4

Annda-pacna. DJIEKTPOHHBIN u
MTO3UTPOHHBIN Oera-pacma. I'amma-
U3JIy4YCHHE. 3aKkoH PaarOaKTUBHOTO

paciaaga

7.3.5

3Hepr1/151 CBA3HU HYKJIIOHOB B sape.

SAnepusie cunbl. Jledekt Macchl siipa

7.3.6

ﬂHCpHHe pCaKkuuu. HCHGHI/IG n CHHTEC3

aaep

7.3.7

SnepHbiit peakTop. TepmosinepHbIit
cuHre3. [lpoOneMbl ¥ HEPCHEKTHBHI
AEPHON  DHEPreTHUKU. OKOJOTHYECKHE

ACIICKTBI HI[CpHOﬁ OHCPICTUKU




7.3.8

OnemeHTapHble  yacTULbl.  OTKpbITHE
IIO3UTPOHA. @yHITaMEHTaJIbHbIE

B3aUMOI€NCTBUA

7.3.9

TexHuueckue  yCTpOMCTBA:  JIO3UMETD,
Kamepa BuibcoHa, sAIEpHBIM peEakToOD,

aToMHasa 6omOa

7.3.10

IIpaktnyeckue pabotel. HMccnenoBanue
TPEKOB YacTHIl (o TOTOBBIM

¢doTtorpadusam)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&é3gHoro neba. CosBesnusi, sipKue

3Bé3}II)I, TIJIaHETHI, UX BUAUMOC ABUKCHUC

8.2

Comnueu”ag cucrema. llnaHeTsl 3eMHOU
prHHI)I . HHaHeTBI -TUT'aHTbI %1 Hux
CHYTHI/IKI/I, KapJ'H/IKOBBIe TIJIAHCTHI. Maﬂme

Tena COJTHEYHOI CUCTEMBI

8.3

Comnnie, ¢dotochepa u  armocdepa.

ConHeuHas aKTUBHOCTH

8.4

Nctounuk sneprun CoJiHIIA U 3BE3]T

8.5

3BE3/1bI, WX OCHOBHBIC XapaKTEPUCTHKU:
Macca, CBETHMMOCTh, PaJlycC, TeMIepaTypa,
Hx B3aMOCBS3b. Huarpamma
«CTICKTPATBHBIA  KIaCC — CBETUMOCTBY.
3Bé31pI IJIABHOM  MOCJIEAOBATEIEHOCTH.
3aBUCHMOCTh «Macca — CBETUMOCTBY [UISA

3BE3N T JIaBHOM oCJICA0OBATCIIBHOCTHU

8.6

Bnyrpennee CTpOCHHE 3BE3I.
CoBpeMeHHbIE MIPEICTABIICHUS 0
MIPOUCXOKJIEHUN U 3Boirounu CosHIA U 3BE3L.

Jranel JKU3HU 3BE30

8.7

Mneunsiii  Ilyre — Hama ['anaktuka.
CnupanbHasgs  cTpykrypa  ['anmaktuky,
pacopeneneHue 3BE31, rasa M IBUIM.

Ilonmoxxenne U  JIBUIXKEHHE COJ'IHI_[a B

lanaktuxe. Ilnockas wu  cdepuyeckas




HOACUCTEMBI [ aJlakTUKN

8.8

Tumer ramaktuk. PaguoranakThku |

KBa3apel. UEpHBIE ABIPEI B sApPax rajJakTUK

8.9

Bcenennas.  Pacmupenune — BceneHHOM.
3akon XaOOma. Paszberanuve rajakTuk.
Bo3pact u pammyc BceneHHoil, Teopus
bosmpmoro B3peiBa. Mogens  «ropsuen

Bcenennoin». PenukroBoe usimyuenue

8.10

Macmirabnass ~ cTpykTypa  BceneHHoil.
Meraranaktuka. Hepeménnsie mpoOieMsl

ACTPOHOMHH




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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