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PaGouas mporpamma o ¢usmke 11 kiacc cocraBieHa Ha OCHOBE CIICTYIOITUX
JTIOKYMEHTOB:

1. ®enepanbHoTO 3aK0HA OT 29 nexadbpst 2012r. No273-D3 «O6 o6pa3zoBaHuy B
Poccuiickoit @enepanum» (C UBMEHEHUSIMH U IOTIOTHEHUSMM).

2. denepanbHOTO rOCYIaPCTBEHHOTO 00Pa30BaTEIIEHOTO CTAHIAPTa CPEAHETO
obmrero oobpazoBanwsi, yTB. mprkazoM MunoopHaayku Poccun ot 17.05.2012 Ne
413 (¢ M3MEHEHUSAMH M JTOTIOJTHCHHSIMH ).

3. [Ipukaza MunuctepcTBa npocsemienus Poccutickont @eaepannu ot 26.06.2025
Ne 495 «O06 yrBepkaeHnH GeaepanbHOro IepeyHs yIeOHUKOB, JOMYIICHHBIX

K UCIIOJIH30BAHUIO TIPU PEATH3AIIIN UMEIONINX TOCYIapCTBEHHYIO aKKPEAUTAIIHIO
o0pa3oBaTeIbHBIX MTPOTrPAMM HAYAJILHOTO 00IIEro, OCHOBHOTO OOIIETO, CPETHETO
o0111ero oOpa3oBaHusl OpraHU3alUAIMU, OCYIIECTBISIOMMUMEU 00pa30BaTEIbLHYIO
NEeATEeTLHOCTh, U YCTAHOBJICHHUH MPEEITHHOTO CPOKA UCITOJIH30BAHUS
HCKJTFOYEHHBIX Y4eOHHUKOB U pa3pabOTaHHBIX B KOMIUICKTE C HUMH YUEOHBIX
MOCOOUH.

4. Yueonoro miana MOY Cremacckoit COII umenu I'epos CoBerckoro Coro3a
A.C. I'pumnna Ha 2025-2026 y4ueOHbIii T0J1, YTBEP>KICHHOTO MPUKA30M JUPEKTOPa
mkoJsl, mpukas Nel68ot 01.09.2025.

5. O0pazoBaTenbpHOM TporpaMMbl cpeiHero odiero oopazosanus MOY
Cremacckoit COILl umenn I'epos Coserckoro Coroza A.C. ['pummna.

6.Canutapapix mnpaswin  CII  2.4.3648-20 «CaHUTapHO-3TTHIEMHUOTIOTHICCKUE
TpeOOBaHMS K OpraHU3alMUsIM BOCITUTAHUS M OOYUYCHHS, OTABIXA U O30POBICHUS
JeTell W MOJIONEKW»,  YTBEPKACHHBIX  TOCTAHOBJIEHWEM [ JTaBHOTO

roCyJapCTBEHHOTO caHuTapHoro Bpaya Poccuiickoit ®enepannu ot 28.09.2020 Ne
28 (manee — CII 2.4.3648-20).

7.Canurapubix mpaBwii u  HopMm CanlluHa 1.2.3685-21 «I'uruenunueckue
HOPMAaTHUBBI M TPEOOBaHUS K 00ECICUCHHIO 0€30MacHOCTH M (MIH) O€3BpEIHOCTH
JUIsT 4eloBeKka (PaKTOpOB Cpelbl OOUTAHUS», YTBEPKIACHHBIX IMOCTAHOBJICHUEM
['maBHOrO rOCYIapCTBEHHOTO caHUTApHOro Bpauda Poccuiickor depepauuu OT
28.01.2021 Ne 2 (manee — CanlluH 1.2.3685-21).

8.DenepanpHOl paboueli MporpaMMBbl cpeiHero odmero oopazopanus « Du3nkay

(6azoBbIii ypoBenb) s 10-11 kmaccoB oOpa3oBaTeIbHBIX opraHu3anuii. MockBa
-2023 rog.

[Iporpamma opueHTHpOBaHa Ha ucmoib3oBaHue yueOHunka: ®I'OC. dusuka, 11
kimacce/ Mskummes I'.41., byxosues b.b., Corckuit H.H. nox penakmueit
[TapdentheBoii H.A., AkuinonepHoe o6mectBo «3maTeascTBo
«IIpocsemenue»



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOCHHSI OCHOBHOH 00pa3oBaTeNbHOW Mporpammel, npeactaBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTeibHbIE MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOyuatommuxcs 10—11 kmaccoB mnpu
oOydeHuH UX (Pu3nKe Ha 0230BOM ypOBHE Ha OCHOBE CHUCTEMHO-ACSITEIHHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusm OI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTPENETSAIOTCS OCHOBHBIE LIEIM HM3Y4YEHMs] (PU3MKU HA YPOBHE CPEIHEro OOLIETo
o0Opa3oBaHMsl, IJIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gpu3MKe BKIFOYAET:

e [IJITAHUPYEMBIE PE3YJbTaThl OCBOCHUS Kypca (pM3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTATHI IO r0J1aM OOyUEHUS;

e coziepkaHue yueoHoro npeaMera «dusnka» mo rojgaM o0yueHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpyskaromiem mupe. [IIKoapHbIN Kypc GUBHKH — CHCTEMOOOpa3yIOIni
JUIsL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuzmyeckoir reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpeNessieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCA, IOJIy4EHUSI HOBBIX MAaTe€pHalOB C 3aJaHHBIMU CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOydaromuxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
MOJIOXKEH pAN HUACH, KOTOpPbIE MOXXHO paccMaTpUBaTh Kak MPUHLMUIIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuail U3 BCEX pa3leioB (DM3UKH, BKIIFOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeaMHEH BOKPYr (Qu3nueckux Teopud. Bengymum B Kypce sBiseTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIHMAIa (HU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoes  npuxnaonou  uanpaenennocmu. Kypc ¢usukm mpeamosnaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHUI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHAIBFHOTO MPUPOIONOIB30BAHUS U IKOJIOTHYECKOM 0€30MacHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeOpHH ((POpMHUpPOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpOeHUs (Pu3nueckoil Teopuu, posii PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLWIOB B  COBPEMEHHBIX IMPEACTABICHUSAX O MPUPOJE, TpaHHIAX
MPUMEHUMOCTH TEOpHl, JJIsI ONUCAHUS ECTECTBEHHO-HAyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (HU3MKM — OTO HCHOJB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbI€ B Iporpamme no (pusuke oObeIMHEHBI B OOIIMNA CIHCOK YUYEHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUISi KOHTPOJII W OIEHKH, OCYIIECTBISICTCS  y4aCTHUKaMU
o0pa30BaTeNbLHOTO TIPOIlecCa HCXOJsd U3 OCOOCHHOCTEW TIJIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEH (DU3NYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB IO TIPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM 1t pacuy€THBIX 3a/1a4 MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aIaHHON (PU3UYECKOM MOJICIIBbIO, TTO3BOJISIFOLINE MPUMEHSATh N3YYEHHBIE 3aKOHbBI U



3aKOHOMEPHOCTH KakK M3 OJHOTO pasliena Kypca, Tak M UHTETPUPYs 3HAHUSA W3
pa3HbIX pa3nenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOJENH ISl CUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOro KaOuHeTa (U3MKU WIM B YCIOBHUSIX HWHTETPUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (Qu3MKM HOIKHO OBITH
HE0OX0aMMOe J1adopaToOpHOE OOOpYMOBAaHWE IS BBHITIOJHEHUS YKa3aHHBIX B
nporpaMMe Mo (QU3uKe YUeHUUYECKUX MPAKTUYECKUX PabOT U JAEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
OPUHIIAIIOM MHUHUMAJIbHOM JTOCTAaTOYHOCTH M  OOECHeYrMBaeT IOCTAHOBKY
NEPEYUCIICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAMid st
UCCIICIOBAaHMSI ~U3y4aeMbIX SIBICHUW M  TPOIECCOB, OMIUPHYECKHX U
(GyHITaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 00OpyAOBaHHE [UIsl YUYEHHYECKUX MPAKTUYECKUX pPadoT
dbopMupyeTcss B BHI€ TEMaTUYECKUX KOMIUIEKTOB M 0OECIeYrBacTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYyX oOydaromuxcs. TemaTHMueckue KOMILIEKTHI
71a00paTopHOTO O00OPYAOBAHUS JIOJDKHBI OBITh IHOCTPOEHBI HA KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX 1a00paTOpUil.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e popMupoBaHuEe HHTEpEca M CTPEMJICHHA OOYYaromMXCS K HaydHOMY
U3YYEHUIO MPUPOJbI, PA3BUTHE HUX HMHTEUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

e Pa3BUTHE TPEICTABICHUNA O HAYYHOM METOJe TO3HaHWs U (OPMHUPOBAHKE
MCCIIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

 opMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3ybTaTa M3YYSHHs] OCHOB
CTpOEHHUS MaTepuu U PyH/IaMEHTAJIbHBIX 3aKOHOB (DM3HKU;

e popMupoBaHUE yMEHUH OOBACHATH SABJIEHUS C  HCIIOJIB30BAHUEM
bu3MYECKUX 3HAHUHA U HAYYHBIX JI0Ka3aTEIbCTB;

e opMHupOBaHUE TPEACTABICHUNA O poiu (PU3UKKA JUIS Pa3BUTHUS JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA.

JlocTmxeHne 3TUX lenei o0ecreynBaeTCsl pelIeHUeM CIEIyIOMMX 3ajad B

npoluecce u3y4eHus Kypca GU3NKU Ha ypOBHE CPEHEro o01ero oopa3oBaHus:



e IPUOOPETEHNE CUCTEMBI 3HAHUM 00 00X (U3UYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUSX, BKIIOYAs MEXaHWKy, MOJEKYISIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKU;

e popMUpOBaHHME YMEHUW TPUMEHATh TEOPETHUECKUE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUA
MMPAKTUYECKUX PEIICHUM B MIOBCEIHEBHOMW KU3HH;

e OCBOCHHE CIIOCOOOB pEHIeHUs] pPa3au4HbIX 33aJad C SBHO 3aJJaHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue Gu3NIecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e IOHUMaHHE (PUBMYECKUX OCHOB W MPUHIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUSA HAa OKPYKAIOLIYIO
cpeny;

¢ OBJIAJICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS M IPOBEIACHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHUE YCJIIOBHM [JIsl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzyuenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus orBojuTcs 136 yacos: B 10 kimacce — 68 yacos (2 4aca B Helel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipensaraemelii B mporpamMme Mo (U3MKE MepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYE€TOM HWHIWBUIYATbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXKXAHUE OBYUEHUA

11 KIIACC

Paznen 4. JiaekTpoauHaMuKa

Tema 3. Macnummnoe noe. I1eKmpoMacHUMHAA UHOYKUUS

[ToctostHHBIE ~ MarHUTHL.  B3anMoOAEHCTBHME  TOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHImMnD cyneprno3unuu
MAarHUTHBIX MoJiek. JIMHMU MarHuTHOM WHAYKUWU. KapThHa JMHUNA MarHUTHOMU
WHIYKIWH TOJIA IOCTOSSHHBIX MarHUTOB.

MarautHOE T1I0JI€ TPOBOJHHMKA C TOKOM. KapTuHa IMHUN WHIYKIUH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHMKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJAHUKA, KaTylIIKH ¢ TOKkoM. OnbIT JpcTena. BzanmoneicTBre NpoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HanpaBJieHUE. [[BUKEHHE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeEKkTOpa MarHUTHON
WHIYKIUU. OJEKTPOJBIKYINAA CUla WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanes.

BuxpeBoe nsnexkrpudeckoe moje. DICKTPOABMKYIIAS CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh. SIBIEHHE CAaMOMHAYKUHMH. OJEKTPOABIKYIIAs CHIIA
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMAarHUTHOE TOJIE.

TexHudeckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOCTOSHHbBIE
MArHUThbl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATEINb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCcTUIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIIMY MarHUTHOTO TIOJISI.

B3aumopencTere 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBiieHME AIIEKTPOMAarHUTHON MHIYKIMH.

ITpasuno Jlenua.



3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMM OT CKOPOCTH MU3MEHEHHS
MAarHATHOTO MOTOKA.

SIBreHne caMOMHIYKIIAH.

Yuenuueckuii sxcnepumenm, nabopamopusvie pabomul

M3ydeHre MarHuTHOTI'O I0JIA KaTYIIKU C TOKOM.

HccenenoBanne n1eMCTBUSI MIOCTOSIHHOTO MAarHWTa Ha PaMKy C TOKOM.

HccenenoBanue sBICHUS 3JIEKTPOMATHUTHOW UHAYKIUU.

Pa3nea 5. KoJsie0anus 1 BOJIHBI

Tema 1. MexanuuecKkue u 31eKmMpOMAZHUMHbIE KOJ1€0aAHUSA

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHHYECKHME  KOJEOAHWUS.
["apmonnyeckue konedanus. [lepuoa, yacrtora, amrumryga u (aza xoneOaHUU.
[IpyXMHHBIN MassTHUK. MaTremMaTU4eCKUl MasTHUK. Y PAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBpanieHue 3Hepruu Npu rapMOHUYECKUX KOJIECOaAHUSX.

Konebarenbupiii KOHTYp. CBOOOJHBIE 3JIECKTPOMAarHUTHBIC KOJEOaHUS B
UJCaTbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUS MEXIYy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHeHUs
HHEPTUU B UJICATHHOM KO0JIeOaTeIbHOM KOHTYDE.

[IpencraBienue o 3aTyXaroUUMx KojeOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
KoJiebanus. Pezonanc. BeIHYK/I€HHBIEC 2JIEKTPOMArHUTHBIEC KOJICOAHMS.

[lepemennbiii TOK. CHUHYyCOMJAQIbHBIM TEPEMEHHBIA TOK. MOIIHOCTD
MEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JICHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA U
HaIpsHKEHUS.

Tpancpopmarop. [IpousBoacTBo, nepeaadya U NOTPEOSICHUE AIEKTPUUECKOM
SHEPIruu. DKOJIOTUYECKUE PUCKHU TPU MPOU3BOJCTBE AJIeKTpodHepruu. Kynbrypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHudeckue yCTpOMCTBA U NPAKTUYECKOE ITPUMEHEHHE: SIIEKTPUUYECKUN
3BOHOK, F€HEPATOP MEPEMEHHOT0 TOKA, TMHUH JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoJieOATEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTeMaTUYECKHI MasTHHK).

Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaGmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuinorpaMmsl (3aBUCHUMOCTH CUJIbI TOKA U HAMPSHKEHUSI OT BPEMEHU) st
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.



Yuenuueckuii sakcnepumenm, nabopamopmuvie pabomul

HccnenoBanue 3aBUCMMOCTH MEPUOJAa MalbIX KOJeOaHUH Tpy3a Ha HUTH OT
JUIMHBI HUTU ¥ MAaccChl rpy3a.

HccnenoBanre NEPEMEHHOIO TOKa B LENM W3 IOCJIEA0BATEIbHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKU U PE3UCTOPA.

Tema 2. MexanuuecKkue u 31eKMpPOMAZHUNHbBLE GOIHbL

MexaHudeckue BOJIHBI, yciioBUA pacnpoctpanenus. Ilepumon. Ckopoctb
pacrpocTpaHeHuss W JyMHA BOJIHBL. [lomepeuHble W MOpPOJOJIBHBIE BOJHBI.
HUuTtepdepenius u uppaxius MEeXaHUYeCKUX BOJIH.

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

DONEeKTPOMAarHUTHHIE BOJHBL. Y CIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, Moygpu3anus, Tudpakuus,
uHTepdepeHus. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[IIkxana 31eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHEe 3JIEKTPOMarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH CpeIbl.

TexHU4ecKue yCTpPOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasl [IMarHOCTHMKAa B TEXHHKE M MEIWIIMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Teledon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneO:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakxeHus: M NPeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HaHC.

HaGmroienue cBA3M I'pPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
YacTOTOM KOJIEOaHUIA.

HccnenoBanne  CBOMCTB  JJIEKTPOMAarHUTHBIX — BOJIH: OTpa’KEHHE,
pesioMJIeHUE, MoJspu3auus, Judpakuns, MHTephepeHIIus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsmoimHENHOE pacpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu ceera. ToueyHbId ICTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomiienue cBeta. 3aKOHBI MTpeIOMIIEHUs cBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJIHOTO
BHYTPEHHETO OTPaKEHHUSI.



Hucnepcus ceeta. CroxxHbIil coctaB Oenoro ceera. LIBer.

CoOuparormyie W pacceuBaronue JUH3bL. ToHkas JsmH3a. DOKycHOE
pacCTOSIHME W ONTHYECKass cujla TOHKOM JuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelUYEHUE,
JIABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

BonnoBass ontmka. WuTepdepenmus cBera. KorepeHTHbIE HMCTOYHHUKH.
VYcnoBust HabOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTephEpEeHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpaxnus cBera. JudpaknuoHHas pemérka. YcCIoBUE HaOIIOCHUS
[JIaBHBIX ~MAKCMMYMOB TIpH NAJCHHMM MOHOXPOMAaTHYECKOTO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

[Tonsipuzanus ceera.

TexHuyeckue yCTpoOMCTBa M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIM amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHENHOE pACIPOCTPAHEHUE, OTPAXKEHUE M IIPEIOMIICHHUE CBETA.
OnTuyeckue mpruodopBkI.

[TomHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUH B JIMH3aX.

Moaenu MUKpPOCKOIIa, TEJIECKOIIA.

Habmronenune natepdepeHIny cBeTa.

Hab6monenune nudpaxium ceera.

HaGmronenue nucnepcuu cBera.

[TomydyeHue cekTpa ¢ MOMOIIBIO MPU3MBI.

[TonyueHne criekTpa ¢ MOMOIIBI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3Mepenue nokaszarens NpesioMIICHUS CTEKIIA.

HccnenoBanre CBONCTB U300paKEHUN B JIMH3aX.

HaGmronenne nucnepcuu cBera.

Pa3znesn 6. OCHOBBI CIeNIHAJIBHON TEOPUHM OTHOCUTEILHOCTH
['panuubl  TPUMEHMMOCTM  KJIACCMYECKOM  MexaHuku.  [loctynarsl
CIIELIMAJIbHOW TEOPUHU OTHOCHTEIBHOCTH: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETA B BaKyyMe, MPUHIIUI OTHOCUTEIBbHOCTH DUHIIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEJJICHUE BPEMEHHU U COKpAILCHUE
JUTAHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBs13b Macchl ¢ PHEPruel U UMITYJIbCOM PEINSTUBUCTCKONW YACTHULIBI. DHEPIUs
ITOKOS.

Paznen 7. KBanTtoBasi pusuka
Tema 1. dnemenmul KBAHMOBOU ONMUKU
®otonbl. opmyna [Inanka cBs3u s3HEpruu GOTOHA C €r0 YACTOTON. DHEPrus
U UMIyJbe PoToHA.
OtkpeiTre u uccinenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akOHBI

dbotorpdexra. YpaBuenue DuHimTeitHa s hoTodadpdexra. «KpacHas rpaHunar»
dboTtorpdexra.

JaBnenue ceera. OnwiTel I1. H. JIeGenena.

XUMHYECKOE JIEMCTBUE CBETA.

TexHuueckue yCTpOMCTBA U MPAKTHUECKOE IPUMEHEHHE: (HOTOIIEMEHT,
dboTomaTuMK, COJIHEUHAs OaTapesi, CBETOAUOI.

Jlemoncmpayuu

®oTo3(p(HEeKT Ha YCTAaHOBKE C IMHKOBOW MJIACTUHOM.

HccnenoBanue 3akoHOB BHeEIIHET0 (poTodddekTa.

Cseroauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO o -HacTHIL.
[Inanerapuas mopens aroma. [loctynatel bopa. M3myueHue M mOTIIOUIEHUE
(GOTOHOB MpU Mepexojie aToMa C OJHOTO YPOBHSI DHEPIHMH Ha Jpyroil. Buiel
criekTpoB. CIEeKTp ypOBHEH SHEPTUU aTOMa BOJIOPO/IA.

BosHoBbIE cBoOlicTBa yacTull. Bonnsl ne bpoiis. KopryckyisipHO-BOJIHOBOM
JyaIu3M.

CHIOHTaHHOE U BBIHYX/ICHHOE U3JIy4YCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), Jia3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopaa.

Omnpenenenue JJIMHBI BOJIHBI JIa3epa.

HabGnronenue inHeHyaThIX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

Hab6nronenue mMHeyaToro CekTpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JOKA3bIBAIOIIME CIIOKHOCTh CTpOoeHHs siapa. OTKpbITHE
panuoakTuBHOCTH.  OmbiThl  Pesepdopna mo  ompeneneHuo  cocTaBa



panuoakTuBHOrO wu3mydenus. CBoiictBa ambda-, Oera-, ramMma-u3IydCHHS.
BiusiHME pagOaKTUBHOCTH Ha JKUBBIE OPTraHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncino sapa. M30Torsl.

Anbda-pacnag. ODIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl W TEPCHEKTUBHI
AJIEPHON DHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTUIbl. OTKPBITHE MO3UTPOHA.

MeTonbl HAOJIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHII.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO GU3NYECKON KapTUHBI MHpa.

TexHU4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanue TpekoB 4acTull (110 TOTOBBIM doTorpadusim).

Pa3znen 8. JieMeHTHI ACTPOHOMHUY M aCTPOPU3MKH

Otanbl pa3BUTHS acTpoHOMUU. [IpUKIIaTiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

CosiHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruu CojHIAa U 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIBHOCTU. BHyTpeHHEe CTpoeHue
3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOXKACHUU U 3BOIoNMK CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3].

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
rajakTHK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00uma. Pazberanue raimakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHE.

MacirabHas ctpykrypa Beenennoit. Mertaranaktuka.

Hepeménnpie mpobsieMbl aCTPOHOMUH.

Yyenuueckue nabnooenus



HaOnroenusi HEBOOPYKEHHBIM TJIa30M C HCIOJIb30BAHUEM KOMIIbIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUs TTOJIOXKEHNSI HEOECHBIX 00OBEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1us CeBEepHOro MOyIIapus U IPKUE 3BE3IbI.

HaoGmronenus B Teneckon JlyHsl, mraneT, Miteanoro Ilytu.

O6001maromee NOBTOPEHUE

Ponp ¢u3ukm w acTpoHOMHM B O3KOHOMHYECKOW, TEXHOJOTUYECKOMH,
COIMAJIBHON M ATHYECKOU c(pepax nesTeTbHOCTH YEIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAay4yHON KapTHUHE MHpPA, POJIb (PU3NUECKOU TEOPUH
B (GOpPMHUpPOBAHUM TIPEACTABICHUNA O (U3UYECKOM KapTUHE MHpa, MECTO
bu3nUecKoil KapTUHBI MHpPa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MesxknpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢uszuku 0a30Boro ypoBHA B 11 kiacce oCymiecTBISIETCS C
YYETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBA3CH C KypCcaMHM MaTE€MAaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsmusi, CBSI3aHHBIE C U3YYEHHUEM METOJOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAy4HbIM (HakT, rumoreza, (uanyueckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: peuwieHHWE CHUCTEMBI YPaBHEHUH, TPUTOHOMETPUUYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAWHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPU3HAKK TOJ00US TPEYrOJIbHHUKOB,
oTpeJieNIeHHE TUIONIAIN TIIOCKUX PUTYyp U 00bhEMa Tell.

buonoeus: snextpuueckue SBICHUS B JKHBOW Mpupoje, KosieOaTeabHbIE
JIBUKEHHS B )KUBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOM MPUPOAE, NCUCTBUEC
paaualy Ha )KUBbIC OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
TeJI, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUYECKOM PpEIIETKH, CHEKTPaIbHBIN
aHaJIN3.

l'eocpaghusi:  MarHuTHBIE TIONOCA 3€MJIM, 3aJIEKU MATrHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonocua: NUHUAKA DJEKTPOIIEpenad, TEHEPAaTOp IEPEMEHHOIO TOKa,
AJEKTPOJBUTATENIb, WHAYKUHUOHHAs II€4b, pajap, pPaguoONpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA U OIBITA JEIATEIBHOCTU B MPOLIECCE Peajr3allii OCHOBHBIX HAIpPaBICHUU
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX  T'YMAHHCTHUYECKUX U
JIEMOKPAaTUYECKUX LICHHOCTEW;

TOTOBHOCTh BECTH COBMECTHYIO JESATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJIICHUHU B 00pa30BaTEIbHONW OpPraHU3aIINY;

YMEHHUE B3aUMOJEHUCTBOBATH C COUUAIIbHBIMA HHCTUTYTAMU B COOTBETCTBHUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

LICHHOCTHOE OTHOILIEHUWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAYYHOI'O TBOPUYECTBA,
pUCyIero pu3nYecKoi HayKe;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON NeSTENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00JACTH
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHWE LEHHOCTH HAy4YHOM [EATEIIbHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
bu3MYeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHallM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh ¥  BBHINOJHATH pabOTy B  YCIOBUSX  PEATBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIQJICTh HAYYHOM TEPMUHOJOTHEH, KIIIOYEBBIMU MOHSATHUSIMU M METOJaMHU
buznueckoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 005acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUI0O HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apryMEHThI JJii JO0Ka3aTeIbCTBa
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UpPOBaTh TMOJYYCHHbIE B XOJE pEUICHHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITEIHO OCYILIECTBIIATH IOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPTraHU3aIlMOHHBIX
3a7lad ¢ CcoOMtoJieHHeM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MaCHOCTH,
THTUEHBI, PECypcocOepeKeHHs, TMPaBOBBIX M  OTUYECKUX HOPM, HOpPM
nH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM HazHaYeHHsI HHPOPMAIIUH U 1IEJICBON ayJUTOPHH, BHIOMpPAas ONTUMAIBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHMKAaTHBHBbIE YHHBeEpPCAJIbHbIE YUeOHbIe 1eHCTBUS:
OCYIICCTBJIATH OOIIEHNE HA YPOKaxX (PU3HKH U BO BHEYPOUHOU JCATEITHHOCTH;
pacmo3HaBaTh NPEANOCHUIKM  KOH(MDJIUKTHBIX CHUTyalldd ®  CMATYaTh
KOH(JIUKTHI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KaKJOT0 WIEHA KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KA4eCTBO CBOEr0 BKJAJa M KaXIOr0 yYaCTHHKAa KOMaHJbl B
OOIIHiA pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpemjlaraTb HOBBIE IPOEKTHI, OLICHWBATh WJEH C IMO3ULIHH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISITh MO3UTHUBHOE CTPATETMYECKOE IMOBEJAEHUE B Pa3IUUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh W (HOpMYyIUpPOBATH
COOCTBEHHBIC 3aJ1aUH;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHUI;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAMIMH B 00JacTH
(bU3HUKH, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BIAJCTh HABBIKAMH  TO3HABATENHLHON  pedJeKCHMH KaK  OCO3HAHMS
COBEPIIAEMBIX JIEMCTBHM M MBICIUTENBHBIX IPOLECCOB, UX pE3yJIbTaTOB M
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BEIOOpa BEPHOTO
pelIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHUKCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAU3E pe3yJbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
JeSITEIbHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporecce JOCTHXKEHHS JIMIHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPAMMBI
mo ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOYydYarOIIUXCs
COBEpIICHCTBYETCS HMOILIMOHAJIbHBIH UHTEIJICKT, Ipenoararonmn
c(OpPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHUE, BUJCTh HANPaBIECHUS Pa3BUTHUA COOCTBEHHOM SMOIIMOHAILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHUBAIMH, BKIIOUYAIOIIECH CTpPEMJICHUE K JOCTHKEHUIO SN U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPH OCYIIECTBICHUU OOIUICHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEAMETHBIE PE3YJIbTATBI

K konmy oOyuenus B 11 kjacce mpeaMeTHbIE Pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIITUXCSI YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATEIBHOCTU JIFOAEH, LIEJIOCTHOCTh U E€OUHCTBO
(bu3MYeCcKOoi KapTUHBI MUPA,

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUYECKUHN 3apsijl, Iy4d CBETA, TOUYECUHBIA UCTOUYHHUK CBETA, SiACpHAs
MOJIEIb aTOMa, HYKJIOHHAs MOJIeJIb aTOMHOTO sijjpa MpU pelieHuu (U3NIECKUX
3a7ad4;



pacno3HaBaTh (PU3NUYECKHUE SIBJICHUS (TMPOIECCHI) U OOBICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAS TTPOBOUMOCTD,
TEIIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJCHCTBUE
MarHuTOB, JJIGKTPOMAarHUTHasT WHAYKIUSA, JEHCTBHE MAarHUTHOTO TIOJs Ha
MPOBOJHUK C TOKOM W JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHbIE KOJeOaHUs U
BOJIHBI, TPSIMOJIMHEHHOE pACIPOCTPaHEHHE CBETa, OTPaKEHHUE, MPEIOMIICHHUE,
unTepdepennus, audpakuus ¢ TONApU3AIMSA  CBETa, JHUCIEPCHS  CBETa,
dboTtoanekTpudeckuii 3PphexT (hoTodrddheKT), CBeTOBOE JAaBleHUE, BOSHUKHOBEHUE
JUHENYaToOro CHeKTpa aToMa BOJIOPOJAa, €CTECTBEHHAas U MCKYCCTBEHHAas

PaauOaKTUBHOCTD;
ONHCHIBATh M3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTHUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pA3JIMYHBIX  Cpel) W

AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOLIECCHI), MCIOJIb3YSd (DU3UYECKUE BEIUYUHBIL:
AIEKTPUYECKUIN 3apsijl, CHJIa TOKa, JIEKTPUUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COMPOTUBJICHUE, PA3HOCTh MOTEHIMAJIOB, AJEKTPOJBIKYIAs CHUlia, padoTa TOKa,
WHIYKIUST MarHUTHOTO TMOJisA, cwia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTb
KaTYIIKW, SHEPrus HJIEKTPUYECKOT0 M MArHUTHOTO TMOJed, MEepuoJ M YacToTa
KojebaHuii B KoyieOaTeTbHOM KOHTYpE, 3apsii W CWia TokKa B IIpolecce
TapMOHUYECKUX DJIEKTPOMATHUTHBIX KoJieOaHU#, (OKYCHOE pacCTOSTHUE U
ONTUYECKAasl CHUJIa JIMH3bI, MPU ONUCAHUM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJb3YEMbIX BEJIMYMH, HMX OOO3HAUYECHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (PU3WYECKYIO BEIMYUHY C JAPYTUMH
BEJINYMHAMU;

ONUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIE SIBJICHUS W TMPOLECCHI, MCIOIb3Ys
dbu3nyeckre BETUYUHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JIJIMHA BOJIHBI U
4acTOTa CBETA, DHEPTUs U UMNYJIbC (DOTOHA, MEPHUO]T TIOJIypaciajga, SHEPrus CBI3U
aTOMHBIX SIZIEp, TPU OMUCAHWU TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICT
UCIIOJIb3YeMbIX BEJIMYMH, MX OOO3HAYEHWS W €IUHHUIIBI, YKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JAHHYH (U3UYECKYIO BEJIMYMHY C JAPYTUMU BEJIMYUHAMH,
BBIYUCIISIT 3HAUEHUE (DU3UUECKON BETUUNHBI,

aHaJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U ABJICHUS, UCIOB3YS (U3UYECKUE
3aKOHbI M MPUHLHUIBL 3aKOH OMa, 3aKOHBI NOCJIEI0BATENBHOTO U MapaIeIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JIeHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKIINH, 3aKOH TPSMOJUHEHMHOTO PacIpoOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHHE ODWHINTEeHa aia pororddexra,
3aKOH COXPAHEHUsl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUYECKOTO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOIO 4uCia, nmocrynartel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (POPMYIUPOBKY



3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUSA (TpaHUIIBl, 00JacTH)
IPUMEHUMOCTH;

ONPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIUU MATHUTHOTO IOJISI IPOBOJHUKA
C TOKOM, CUJIbl AmIiepa u cuibl JlopeHna;

CTPOMTh U OIKCHIBATh H300paKEHHE, CO3/1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITMIOJHATh AKCIEPUMEHTHI IO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOIIECCOB C HCIIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW: MNPU 3TOM
dbopmynupoBarh MpodlieMy/3aadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MpPEUIOKEHHOTO OOOPYIOBaHUS, MPOBOJIUTH OIBIT U
(GbOopMyIMpPOBATH BHIBOIBI,

OCYULIECTBJIATh NPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYHH, IPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLICHKHU IIOIPEIIHOCTEN U3MEPEHU;

UCCJENOBATh 3aBUCUMOCTH (DU3MYECKUX BEJIMYMH C HCHOJIb30BAaHUEM
OpSMBIX HM3MEPEHUH: MpPU 3TOM KOHCTPYMPOBAaTh YCTAHOBKY, (PHUKCHPOBATh
pe3yNbTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MYECKUX BEIUYHMH B BHUJAE TaOIUL U
rpauKoB, AeaTh BBIBObI IO PE3yJIbTaTaM HCCIEAOBAHNUS;

co0ro1aTh mpaBuia 0€30MacHOro TpyJa MpH MPOBEAECHUHM UCCIIEJOBAaHUMN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-HCCIIEIOBATENbCKOM U MPOEKTHOU
NEeATEIbHOCTH C MCIOJIb30BAHHUEM H3MEPUTENBHBIX YCTPONCTB M JAOOPATOPHOTO
000opy10BaHUS;

pemarh pacuéTHble 3aJaydl C SBHO 3aJaHHON (DU3MYECKOW MOJENbIO,
UCHOJNB3YS (PU3MUECKHE 3aKOHBI U MMPUHIIMIIBI, HA OCHOBE aHajIM3a yCJIOBUS 3aJauu
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NUECKHE BEIMYMHBI U (POPMYIIBI,
HEOOXoAUMbIe NJisi €€ PEelIeHUs, TPOBOAUTh PAcUYEThl M OLICHUBATh PEaJIbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

peniaTh KaueCTBEHHBIE 3aa4/: BBICTPAUBATh JIOTUYECKH HEIPOTUBOPEUUBYIO
LETIOYKY PACCYKICHHM C ONOPOM Ha HM3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
dbuznyeckue sBICHUS,

UCIIOJIb30BaTh ~ MpPU  PEIIEHWH  y4yeOHBIX  3aJa4  COBPEMEHHbBIE
MH(GOPMAILIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U TIPEJICTABJICHUS YYCOHOW U HAYYHO-TIOMYJISIPHON MHGOPMAIIHNH, TOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAJIM3UPOBATH MOTYYaEMYI0 HH(OPMAIHIO;

OOBSACHATh MPUHIUIBI JEHCTBUS MAalIMH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3iuyaTh YCJIOBUSA UX 0€30MacHOr0 MCMOJIb30BaHUS B MOBCEIHEBHOU
KU3HY;



MIPUBOJNUTH MIPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IMPOIECCOB OKPYKAIOIIETO MHUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM >KU3HU
JUTsl o0ecrieyeHus: 6€30MacHOCTH MpU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU
YCTPONCTBAMH, JIJII COXPAHEHUS 370POBbS M COOJIOICHUS HOPM JKOJIOTHIECKOTO
MOBEACHUS B OKPYXKAIOILIEH Cpeae;

paboTatb B TpYIIE C BBHIIOJHEHUEM pPAa3IUYHBIX COLMAIBHBIX POJICH,
IUIAaHUPOBATh PabOTy TPYNIbI, PAUMOHAIBHO pacHpelensiTh OO0S3aHHOCTH U
IJIAHUPOBATH JICSITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJICKBATHO OLICHUBATh
BKJIaJ] KQXKJIOTO U3 YYACTHUKOB T'PYIINbI B PEIICHUE pacCMaTpPUBAEMON MPOOJIEMBI.



11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoMarHuTHast 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢c
59 MexaHn4yecKue U AIEKTPOMAarHuTHbBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

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

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMUU U aCTPOPHU3NKH 7 E;ISSH;I;T:;?)&OU/I; £41c07C
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41c07¢
Hroro no pasneny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

IMOYPOYHOE IIVTIAHUPOBAHME 11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
[y
Jlj;n Tema ypoka Bcero Konrpoabnsie  Ipaxririeckie i[:;:eﬂnﬂ :)I;I[?;I;zzzlfeﬂbﬂme
padoThI padoThI
pecypcsl
[TocTostHHBIE MATHUTHI U KX

1 B3auMOJIcicTBUE. MarHUTHOE MOJIE. 1 01.09.25 bubnunoreka LIOK
Bekrop marHuTHOM MHAYKUUU. JInHUN https://m.edsoo.ru/ff0c9778
MarHUTHON WH]TYKITUU
MarauTHO€E 1oJie MPOBOIHUKA C

5 ToKOM. OmBIT DpcTena. 1 04.09.25 bubnnorexa [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaboparopHas pabota «3yuenue 1 1 08.09.95 bubnmnorexa [JOK
MarHUTHOTO TOJISI KAaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MarHUTHOTO TOJIS Ha
MIPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

4 JlaboparopHas pa6(v)Ta 1 1 11.09.95 bubnmnorexa [JOK
«HccnenoBanue AeMcTBUSA https://m.edsoo.ru/ffOc9acO
MOCTOSTHHOTO MarHuTa Ha pamMKy ¢
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBIKYLTYIOCS 3apSPKEHHYIO YaCTHLLY. 1 15.09.25 bubmuorexa [JOK
Cuna Jlopenna. Pabota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenna

6 DnekTpoMarHuTHast UHAYKIus. [lotok 1 18.09.25

BEKTOpa MarHUTHOM uHAyKuuu. 31C



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

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
uHaykiuu Papanes

10

JlaboparopHas pabota
«HccnenoBanue sBJICHUS
3HeKTpOMaFHHTHOﬁ UHAYKIUH

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. IJ1C caMOMHAYKIIWH.
DHeprusi MarHuTHOTO TOJIsl KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

TexHuueckue ycTpoicTBa U ux
MIPUMEHEHHUE: MOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHUThI, JIEKTPOJIBUTATENb,
YCKOPHUTEIN JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYh

O6o6maromuii ypok «Marautoe
noJie. DNEeKTPOMAarHuTHAs HHAYKITUS»

22.09.25

25.09.25

29.09.25

02.10.25

bu6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ca600

bubnuoreka [{OK
https://m.edsoo.ru/ffOcab82

11

KonTposnbHas pabora no teme
«MarauTHoe 110J1e.
DNIEKTPOMarHUTHasE UHIYKIUS»

13.10.25

bubmmoteka IIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKHE
kosneOaHus. 'apmoHnyeckue
Kose0aHus. YpaBHEHUE
rapMOHUYECKUX KOJIeOaHU.
[IpeBpatenue sHepruu

16.10.25

bubmmoteka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHu# Tpy3a Ha
HUTH OT JAJTUHBI HUTH U MAcChI TPy3a»

20.10.25



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

14

15

Koneb6arensuplit kouTyp. CBOOOAHBIE
ANIEKTPOMArHUTHBIE KOJICOaHUS B
UJIeaJIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHanorust Mex 1y MeXxaHH4eCKUMU U
9JIEKTPOMArHUTHBIMH KOJICOaHUSIMU

®opmyna Tomcona. 3akoH
COXpaHEHHSI SHEPTUU B HICATHHOM
K0JIeOaTETbHOM KOHTYpE

23.10.25

27.10.25

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb820

bubnunoreka LIOK
https://m.edsoo.ru/ffOcb9c4

16

[Ipencrasienue o 3aTyxaromux
KosieOaHusX. BeIHYKICHHBIC
MeXaHH4ecKHe Kojiebanus. Pe3oHanc.
BoinykeHHBIC 2IIEKTPOMAarHUTHBIC
KoJieOaHus

30.10.25

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsiii Tok. CUHYCOUaNbHBIN
MEPEMEHHBIN TOK. MOIIHOCTh
[EPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JIEHCTBYIOIIEE 3HAUEHHUE CUJIBI TOKA U
HaIpsHKEHUs

03.11.25

bubnunoreka LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepegava u norpedieHue
ANEKTPUYECKON SJHEPTUU

06.11.25

19

20

VYCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUIECKOTO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, TUHUN
3JeKTponeperay

DKOJIOTUYECKUE PUCKHU TTPU
MIPOU3BOJICTBE AIEKTPOIHEPIHH.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B OBCEIHEBHOM

10.11.25

13.11.25

bu6nmorexa LIOK
https://m.edsoo.ru/ff0cc324



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

KHU3HU

MexaHHUECKUE BOJHBI, YCIOBUS
pacnpoctpanenus. [lepuon. Ckopocth

bubnmoreka [IOK

21 pacnpoCTpaHEeHUs U JJIMHA BOJIHBI. 24.11.25 https://m.edsoo.ru/ffOcca54
[Tonepeunsie 1 NPOIOIbHBIE BOJIHBI

99 3Byk. CKOpOCTb 3ByKa. ' poMKOCTh 271195 bubnmnoreka HOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
:‘)J'Ief(TpOMaFHI/ITHI)Ie BOJIHBI, UX BuGmiorexa LIOK

23 cBoMcTBa U ckopocTh. [1Ikana 01.12.25 https://m.edsoo.ru/foccfed
AIEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paIUOCBS3U U

24 TeneBuaeHus. Pa3Butue cpeacTs 04.12.25
cBs3u. Paguonoxarus
KonTtponsnas padora «Konebanus u bubnuoreka [IOK

25 08.12.25
BOJIHBD) https://m.edsoo.ru/ffOcc6f8
IIpsAMosMHENHOE PaCIPOCTPAHEHNE

26 CBpeTa B oz[Hopoz[HIz)ﬁ cgen: 11.12.25 Bubmuorexa LIOK

. https://m.edsoo.ru/ff0cd350

Toueunslil ncTOUHUK cBeTa. JIyd cBera
OTtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS BuGmiorexa [[OK

27 cgeta. [loctpoenne nzo0paxeHuii B 15.12.25 httos=//m.edsoo.ru/ff0cdde0
IJIOCKOM 3€pKaje
[Ipenomnenue ceera. [lonHoe

28 BHYTpEHHEe oTpaxkeHue. IIpenenpHbIi 18.19.95 bubmmnorexka HOK
YTOJI ITIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEeHUs

29 JlabopaTtopHas pabota «3mepenHue 99,1295 bubmmoreka [JOK
MoKa3aTelis MPEeJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a

30 JIunssl. [TocTpoenne n3odpakeHuil B 25.12.25 bubmuoteka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. Popmysia TOHKOU JIMH3HI.
VBenuueHue JINH3EI

https://m.edsoo.ru/ffOcddle

JlaboparopHas pabota

31 «HccnenoBanue CBOMCTB 29.12.25
U300paXKEHUH B TUH3AX)
Hucnepcus cBeta. CoXHBIN COCTaB
Oenoro cBera. LlBet. JJaboparopnas
32 1 patop 12.01.26
pabota «Habmoaenue aucnepcuu
CBETa»
33 Unrepdepennus creta. dudpaxius 15.01.26 bubmmoreka [JOK
ceera. Judpakuuonnas pemérka . https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. 19.01.26 Bbu6moteka [JOK
[Monspusanus ceeTa o https://m.edsoo.ru/ffocf02e
Orntuueckue mpubopkl U YCTPOUCTBA U
35 P p ye1p 22.01.26
YCIIOBUS MX O€30TMaCHOTO IPUMEHEHUS
['paHUIIBI TPUMEHUMOCTH
36 KJ1laccnueckor MexaHukH. [locTynarel 26.01.96 bubnnorexa [JOK
CIIEIMAIBLHON TEOpUH R https://m.edsoo.ru/ffocf862
OTHOCUTEIIEHOCTH
OTHOCUTETBHOCTH OJTHOBPEMEHHOCTH.
37 3aMegneHne BpeMEeH! U COKpaIleHUue 29.01.26 bubmiorexa LOK
P P o https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus ¥ UMIYJIbC PEISTHBUCTCKOM
38 yacTUIlbl. CBsI3b MacChl C SHEPTUEH U 02.02.26 bubmorexa HOK
' p o https://m.edsoo.ru/ffOcfc68
UMITYyIBCOM. DHEPTHUS MTOKOS
KonTponbhas pabota «OnTuka. Bu6 OK
39 OCHOBHI CHIETIHATILHON TEOPUHU 05.02.26 nosmoteka I

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otounbl. Dopmyna [1nanka. Dueprus

bubnunoreka LIOK

40 09.02.26
Y UMITYJIBC JOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEN0BAaHNE Eu6 [TOK
HOINOTEKA
41 .0 A.T. 12.02.26
orosdexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl pororddexra. YpaBHeHUE Eu6 110K
HOINOTEKA
42 O i . 26.02.26
rTeiina s porospdexra https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» porospdexra
Hasnenue cera. OnbiTh I1. H. Bu6 LIOK
HOJINOTEKA
43 JIe6 . X i 02.03.26
COCACEA. AMMITICCROC ACHCTBAC https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue yCcTpoucTBa U
44 MPaAKTUYECKOE MPUMEHECHHUE: 05.03.26
dboTo31eMEHT, GOTOIATUHK,
COJIHEUHas1 baTapesi, CBETOIUO/
45 Pemenue 3aga4 mo reme «JIEMEHTBI 09.03.26 bubmmoteka IIOK
KBAHTOBOM ONTHKW» R https://m.edso00.ru/ff0d0302
Mogaens aroma ToMcona. OnbITHI Bub 10K
HOINOTEKA
46 P - . 12.03.26
€3eP(OpAA N0 PACCEANUIO G-HaCTHIL https://m.edsoo.ru/ff0d091a
ILnanerapHast MoJenp aToMa
bu6nmorexa LIOK
47 11 b 16.03.26
OcTyIaTR bopa https://m.edsoo.ru/ff0dOafa
Hznydyenne u noriomieHue (OTOHOB
48 I I/I}ll'l exoJie aTOMaI.H co H(()I;o OBHS 19.03.26 bubnnorexa [JOK
pH Tepexolt . a P R https://m.edsoo.ru/ffodOafa
SHEPTHUH Ha Ipyroi. Buasl criekTpos
BonnoBrie cBolicTBa yacTul,. BorHbl Eub OK
49 ne bpoins. KopnyckynsipHo- 23.03.26 noimorexa L

BOJIHOBOM AyaJiu3M. CroHTaHHOE U

https://m.edsoo.ru/ff0d0ca8
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BBIHYXXJICHHOC U3JIYUCHUC

50

51

52

53

54

55

OTKpBITHE PAAMOAKTUBHOCTH. OIIBITHI
Pesepdopaa mo onpeneneHuio cocrasa

PAAOAKTUBHOI'O U3JTYYCHUA

CgoiicTBa anbda-, 6era-, raMma-
u3nydyeHus. Bausaue
PaZ0aKTUBHOCTH Ha KHUBBIC
OpraHU3MBbI

OTKpbITHE TPOTOHA U HEUTPOHA.
H3otomnbl. Anba-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacman. 'amma-u3nydenue

3Hepr1/m CBs3U HYKJIOHOB B A1pC.

SnepHbie peakuu. SaepHbIid peakTop.

[Tpo6ieMbl, IePCIEKTUBBIL,
SKOJIOTUYECKHE ACTIEKTHI SIE€PHOI
SHEPIreTHKU

SHCMGHTapHHC YaCTHUIIBI. OTKpLITI/Ie
MMO3UTpPOHA. Metoapl Ha6J'IIO,Z[eHI/IH u

perucTtpanu 3JICMCHTAPHBIX YaCTHII.

Kpyrnsiii cron «@yHIaMeHTalIbHbIE
B3auMoJicicTBU. ENUHCTBO
(bu3nYecKoil KapTUHBI MUPa»

Oransl pa3BUTUS ACTPOHOMUHU.
[IpuxiagHoe 1 MUPOBO33pPEHUYECKOE
3HaYeHHe acTpOHOMHUU. Bun
3BE€3aHOrO Heba. Co3Be3ausl, ApKue
3BE3/Ibl, IIJIAHETHI, MX BUJIUMOE
nBrokenne. CojIHeUHas cucTeMa

26.03.26

30.03.26

02.04.26

13.04.26

16.04.26

20.04.26

bub6nmmoreka [IOK
https://m.edsoo.ru/ffod0fd2

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38



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

56

Comnne. ConHeyHas akTUBHOCTb.
Nctounuk sueprun CoJiHiia v 3BE311

23.04.26

57

3BE3/bI, X OCHOBHBIE
XapaKTEePUCTUKU. 3BE3/IbI TTIABHOU
1ocJeI0BaTeNbHOCTU. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHBIE
MIPEACTABIICHUS O IPOUCXOKACHUU U
sBotounu CoJiHLA U 3BE3]

27.04.26

58

Muneunsiii [1yte — Hama ['anakTuka.
[Tonoxenue u aBmxenue ConHua B
lNanmakrtuke. ['amakTuku. Y€pHbIe ABIPHI
B SIpax rajJakTHK

30.04.26

59

Bcenennas. Pazberanue raiakTuk.
Teopus bosbmoro B3peIBa.
PenukroBoe uznydeHue.
MeraranakTuka

04.05.26

60

61

HepemeHHLIe HpO6HeMH ACTPOHOMUHU

KonrtpomnbHas pabota «1eMeHTHI
ACTPOHOMMH U aCTPOPUIUKI»

07.05.26

11.05.26

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIHMATbHOM B
ATUYECKOU cdepax AesITeTbHOCTH
YEJIOBEKA

14.05.26

63

O6o06matomuii ypok. Ponbs u mecto
(bU3HUKN U aCTPOHOMHH B
COBPEMEHHOM HAyYHOU KapTHUHE MUpPA

18.05.26

64

Ob6o6maromuit ypok. Posb

21.05.26




busnueckoit Teopun B GOPMUPOBAHHUH
MIPEACTABICHHUH O (HU3UIECKOM
KapTHUHE MHUpa

Ob6o6maromuii ypok. Mecto
¢du3uveckoil KapTHHBI MUpa B 00IIEM
PSLy COBPEMEHHBIX €CTECTBEHHO-

65

HAYYHBIX TPEICTABICHUN O IPUPOE

25.05.26

66 PesepBHBIi ypok. MaruutHoe 1ouie.

DNeKTPOMAarHUTHAS WHIYKIIHS
PesepsHblit ypok. Ontuka. OCHOBBI
67 CIIeIUAJILHON TEOpUHr
OTHOCUTEJILHOCTH

Pesepnblii ypok. KBantoBas ¢pusuka.
68 DJIEMEHTHI aCTPOHOMUU U

acTpou3uku

25.05.26

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68



https://m.edsoo.ru/ff0d1784

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

111

HpOBepﬂeMble NnpeaAMETHLBIC PE3YyJIbTAaThl 0CBOCHUA OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpPUMEpPax poJib M MecTo (UMK B
(hopMUPOBaHUHM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTMH, B IMPAKTUYECKOU NESATENBHOCTH

JFO/IEH, IETIOCTHOCTD U €IMHCTBO (PU3UYECKON KapTHHBI MUpa

11.2

11.3

Y4YuTBIBaTh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (U3NIECKUX MOIECTICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOJAEIb aTOMa, HYKIIOHHAs

MOJCJIb aTOMHOTI'O sA[ipa IIpu pCIICHUU (I)I/ISI/I‘ICCKI/IX 3aJa4

Pacno3naBate usnueckue siBiaeHUs (Iporecchl) U OOBIACHATh UX Ha
OCHOBE 3aKOHOB  JJICKTPOJAMHAMUKM M  KBaHTOBOH  (pu3MKH:
AJIEKTPHUYECKAsi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE, XHMHYECKOE,
MarHuTHOE  JCHCTBUS  TOKa, B3aMMOJICHCTBHE MarHHTOB,
JIEKTPOMArHUTHAsE WHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIA Ha
MPOBOJHUK C TOKOM W JBIDKYIIMWCS 3apsij, 3JIEKTPOMArHUTHbBIE
Kone0aHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBETa,
OTpaXeHHe,  IpejlomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpU3allvsl CBEeTa, AMCIEPCHS CBeTa, (OTOANEKTpUUecKkuii sddext
(potoaddexrt), cBeTOBOE AaBIEHHE, BO3HUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOpPOJA, €CTeCTBEHHAas M  HCKYCCTBEHHAs

PaaOaKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIE CBOWCTBA  BEMmECTBA  (DIEKTPUYCCKHE,
MarHuTHbBIE, ONTHYECKUE, DIEKTPHUUECKYI0 MPOBOJAUMOCTh Pa3TUYHBIX
Cpel) U DJIEKTPOMArHUTHBIE sBIEHUS (MPOIIECCHI), UCIONb3Ys
¢u3nueckue BENWYMHBI:  JJEKTPUUECKUH  3aps], CHiIa  TOKa,
ANIEKTPUYECKOE  HANpPSHKEHHWE,  AJIEKTPHUECKOE  COMPOTHBIICHUE,
paszHocTh moTeHnuanos, DJIC, paboTa TOKa, MHIYKIUS MarHUTHOTO
mons, cuna Awmmepa, cuina JlopeHna, WHAYKTHUBHOCTh KATYIIKH,
OHEPTUA JSJICKTPUICCKOI0 WM MArHuTHOI'O noneﬁ, nepuoa M 4Yacrora
KoJieOaHu# B KoJIeOaTEIbHOM KOHTYpE, 3apsij U CHjIa TOKa B MPOIecce
TaQPMOHMYECKHX  JJIEKTPOMArHUTHBIX  KOJEOaHUH, doxycHoe

PacCTOsIHUC U OINTHYCCKAad CHJIa JIMH3bI; MPH OINHCAHHUU IIPABUIIBHO




TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIONB3YEMbIX BEIMYUH, HX
0003HaYeHHsT W €IUHMIbI, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

JaHHYIO (PU3MYECKYIO BEJIMYHUHY C APYTUMU BETMYUHAMU

115

11.6

11.7

11.8

11.9

11.10

OnuceiBaTh HU3Y4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLECCCHI, NCIIOJIb3Ys
(1)I/ISI/I‘ICCKI/I6 BCIIMYUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, DHCPrud U HMIIYJIbC (bOTOHa, nepuona
nmoiaypacmnaga, OSHEprusgs CBA3M ATOMHBIX SAACP;, HpHU  OIMMUCAHUU
IIpaBUJIbHO TPaKTOBATb (1)I/ISI/I‘IGCKI/II\/JI CMBICJT UCITIOJIb3YCMbIX BCIIMYHH,
uX 0003HAYEeHHUA U CAWHUIIBI, YKa3bIBaTb q)OpMy.]'IBI, CBA3bBIBAOIIUE
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMUUMHY C APYIrHMHU BCINYHNHAMU, BBIYUCIIATD

3Ha4YCHHE (PU3NUYECKON BETUIMHBI

AnanmusupoBaTh (U3MYECKHE TMPOLECCHl U SBICHHS, HCIOIb3YS
¢usznyeckne 3aKOHBI M OpUHOUNBL:  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO ¥ IAPAJUIEIIBHOIO COEAWHEHHsS IPOBOJHHUKOB,
3akoH Joyna — JleHna, 3aKOH 2J€KTPOMarHUTHON MHAYKLHH, 3aKOH
MPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAKCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETa, ypaBHEHHWE  OUHIUTEHHA  JuId
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIUH, 3aKOH COXPAHEHUs
UMIIYJIbCA, 3aKOH COXPAaHEHMS DSJIEKTPUYECKOIO 3apsja, 3aKOoH
COXpaHEHUs  MAaccoBOrO  4YMClIa, IHOCTynarsl  bopa,  3akoH
PaIuMOAKTUBHOIO pacrnajga; IpH 3TOM pa3IM4¥aTh  CIOBECHYIO
(OpMYyITUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAXKEHUE U YCIOBUS

(rpaHu1IBI, 006JIACTH) TPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIlpaBJICHUEC BCKTOPAa HWHAYKIMKW MArHUTHOI'O TIIOJIA

MMpOBOAHHKA C TOKOM, CHJIbI AMnepa 1 CHJIbI HopeHua

CTpOI/ITL n  OIIMUCBIBATH I/1306pa)KeHI/IC, co3gaBacMoO€ INNIIOCKHM

3€pKaJioM, TOHKOW JIMH301

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUI0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB € MCIOJIB30BaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUH; NpU
sToM (dopmynupoBaTh mpobieMy (3amady) W THUIOTE3Y Y4eOHOTO
JKCIIEPUMEHTa,  coOMpaTh  YCTaHOBKY W3  MPEIJIOKEHHOTO
000pynoBaHusl, MPOBOIUTH OTBIT U (POPMYITHPOBATH BHIBOIBI

OcyiecTBiaTh MpsIMbIE U KOCBEHHBIE HM3MEPEHUS (PU3MUECKHX
BEJIMYMH; MPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 U3MEpPEHHs U

HCIIOJIB30BaTh U3BECTHHIC METOJbI OIICHKN HOFpeHIHOCTeﬁ PISMGPGHI/Iﬁ

11.11

HccnenoBath 3aBHCUMOCTH (PU3UYECKUX BEIUYHMH C HCIIOJIH30BAHUEM
NPSIMBIX ~ M3MEPEHWH; TIPU OTOM KOHCTPYHPOBATh YCTAHOBKY,

(GuKCUpOBaTh PpPe3yNbTaThl MOJYYEHHOM 3aBUCHUMOCTH (PU3HMUECKUX



BCJINYHH B BUJC TaGHI/IL[ n I‘pa(bI/IKOB, ACJIaTb BBIBOJBI IO PC3yJIbTaTaM

HUCCICIOBaHUA

11.12

11.13

11.14

CobmomaTe mpaBuia 0Oe30macHOTO Tpyna HpH  POBEICHUU
UCCIIEIOBAaHUH B paMKax y4eOHOTO OKCIEpPHMEHTa, YydeOHO-
HCCIIEI0BATENICKON M MPOEKTHON AEATEIBHOCTH C MCIIOJIB30BAaHHEM

WU3MEPUTENIbHBIX YCTPOICTB U 1a00paTOpHOro 000py10BaHUS

Pemate pacuérHple 3a/lauu ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3WYECKUE 3aKOHBI W TIPUHIIUIBI, HA OCHOBE aHaln3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIIACIATH
(dbuznvecKkrue BEeMMYMHBI U (POPMYIIBI, HEOOXOIUMBIC ISl €€ pelIeHHUs,
MPOBOJIUTH PAcUETHl M OIEHUBATh PEATBHOCTH MOJYYSHHOTO 3HAYCHUS

(hU3HUYECKON BETUIMHBI

Pemars Ka4eCTBEHHbIE 3a/1a4H: BBICTPaNBaTh JIOTUYECKU
HEMPOTUBOPEUHUBYIO LEMOYKY PACCYKACHUN C OMOPOM Ha MU3yYEHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)1/131/III€CKI/I€ SABJICHUSA

11.15

Hcnonp3oBaTe TpH  pemIeHHMH YYEOHBIX 3aJad  COBPEMEHHEBIC
MH(GOPMALIMOHHbIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpHpETalMd M IPeICTaBICHUS y4eOHOM W HaydyHO-IOMYJIIPHOM
nHpOpPMAINY, TIOTYYCHHOW W3 Pa3IUYHBIX UCTOYHUKOB; KPUTHYECKH

aHAIM3UPOBAThH IOITY4aeMyI0 HHPOPMAIIHIO

11.16

OOBACHITh MPUHIIMIBI JCHCTBUA MAIIWH, MPUOOPOB M TEXHUUYECKHUX
YCTPOWCTB; pa3inyaTh YCIOBUsA WX O€30MaCHOTO HCIIOIH30BAaHUS B

NOBCEIHEBHOU KN3HU

11.17

11.18

[IpuBonuTh HpHUMEpHl BKJIala POCCUHCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, B OOBSICHEHUE MPOLIECCOB OKPY>KAOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJIOT Hi

Hcnonp3oBath TeopeTndeckue 3HaHUS MO (DU3MKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYCCKUMU YCTPOﬁCTBaMH, AJId  COXPAaHCHUSA 3J0pOBbA U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYECKOT'O IMTOBCACHUS B Oprxcanmeﬁ cpeac

11.19

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIbHBIX pOJIEi,
IUIaHUpOBaTh ~ paboOTy  TPYINIbl,  pPalHOHAIBHO  PACHpENeNiTh
O053aHHOCTM M IUIAHUPOBATh  JIESATEIBHOCTh B  HECTAHAAPTHBIX
CUTyallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXIOr0 W3 YYaCTHUKOB

TPYIIIBI B PELIEHUE paccMaTpUBaeMoil MpooIeMbl



IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

11 KIIACC

Kon
pa3neia

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COleP:KAHUS

4

SJIEKTPOAMHAMUKA

#HHPart##MATHUTHOE I1OJIE. DJIEKTPOMATHUTHA S UHAYKIWA

43.1

4.3.2

ITocTosiHHBIE MAarHUTHI. BBaHMOﬂCﬁCTBHe

ITIOCTOAHHBIX MaroHuToB

MaruauTtHoe TmoJjie. BekTop MarHuTHOM
uHAayKuu.  [lpuHIUMn — cynepno3uiuu.
Jlunun marnuTHOM wuWHAYKIuU. Kaptuna
JUHUMA  MAarHuTHOM  HMHAYKUUMHA  TOJIA

IIOCTOAHHBIX MarHuTOB

4.3

4.3.3

43.4

435

MarauTHOe T10J€ MPOBOJHUKA C TOKOM.
Kaptuna nuHUI 1O JUIMHHOTO MPSIMOTO
IIPOBOJHUKA M 3aMKHYTOIO KOJBLEBOTO
MPOBOJIHMKA, KATYIIKU C TOKOM. OTBIT
Opcrena. BzaumoneiicTBue NpoBOJIHUKOB €
TOKOM

Cuia Amriepa, €€ MOyJIb M HalpaBJICHUE
Cua JlopeHiia, €€ MOJTyJIb M HalpaBJICHHE.
JIBrokeHue — 3apsOKEHHOM — 4acTULbI B
OJIHOPOJIHOM MarHuTHoM Tmosie. PabGora

cunbl JIopeHna

4.3.6
4.3.7

4.3.8

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUU
[ToTok BeKTOpa MarHUTHOW MHIYKIIHUH

OJIC nHaykiuu. 3aKOH 3JIEKTPOMarHuTHOM

HUHAYKOUH d)apaz[eﬂ

4.3.9

BuxpeBoe »snextpuueckoe mnone. IC

UHAYKIUHW B IMPOBOAHUKE, JIBUIKYIIEMCI




5.1

IoCTynaTeJibHO B OAHOPOJHOM MarHuTHOM

oje
4.3.10 [IpaBuso Jlena
NuayKTUBHOCTH. SIBIEHME CAaMOMHAYKLUH.
43.11
OJIC caMOMHAYKIIMU
DHeprusi MarHuTHOTO TOJISl KaTyIIKU C
43.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE I10JIe
TexHuueckue  yCTpPOWCTBA:  MOCTOSTHHBIC
MAarHuThI, AJIEKTPOMATHUTBHI,
4314
3JIEKTPOABUTATENb, YCKOPHUTEIH
3JIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TI€Ub
[IpakTnueckue paboTHI. N3yuenue
MarHUTHOTO TMOJsi KaTyIIKM C TOKOM.
4.3.15 Uccnenosanne gelicTBUS  ITOCTOSHHOI'O

MarauTa Ha paMKy C TOKOM. Hccnenosanue

SIBJICHUA BHCKTpOMaFHHTHOfI HUHAYKIIUHA

KOJIEBAHUWA 1 BOJIHBI

#HPartH#MEX AHUYECKUE U OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

KonebOarensHass cucrema. CBOOOIHBIE
koneOanusa. [apmoHMueckue KojaeOaHUs.
[Tepwon, wdacrtora, amrummryga u  (asa

KOJICOaHU

512

[IpyxxuHHBIH MasTHHK. MaTeMaTH4ecKuu

MasATHHK

5.1.3

VYpaBHeHHE TapMOHMUYECKHUX KOJIEOAHU.
Kunematuueckoe " OTUHAMHUYECKOe

OIMCaHME KOJIeOaTEILHOIO JABWKCHUA

5.14

[Ipespamenue SHEPIrUU pu
rapMoHMYeckux  kojeOanusix.  CBa3b
aMILTATYbI Kosie0aHui UCXOJIHON
BEJIMYMHBI C aMIUTUTyJaMu KojeOaHui eé

CKOPOCTH M YCKOPEHUs

5.15

Konebarenbubiit  koHTYp.  CBOOOIHBIE



JIEKTPOMArHUTHBIC KoJieOaHus B
UIeATbHOM  KoJeOaTelnbHOM  KOHTYpe.
AHaJOTHS MEKIYy MEXaHHYCCKUMU |
ANEKTPOMArHUTHBIMH KOJIEOAHMSIMH.

®opmyna Tomcona

5.16

5.1.7

3aKoH COXpAaHCHUA DHEPIrUHM B HACAJIBHOM

Kose0aTeIbHOM KOHTYpE

Brinyx1eHHbIE MEXaHUUECKHE KOJIeOaHMUs.
Pe3onanc. Pe3onancuasn KpHBas.
Brinyxaenusie AJIEKTPOMArHUTHbIE

KOJIEOaHHUS.

518

5.1.9

[lepemenHbIli  TOK. CunyconaanbHbII
IIEPEMEHHBIN TOK.

MonHoOCTh MePEMEHHOTO TOKA.
AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAUYEHUE

CUJIbI TOKA U HAIIPSKCHUA

5.1.10

5.1.11

5.1.12

Tpancdopmarop. [IpousBoacrso, nepenaya
U NOTpeOJICHUE DIIEKTPUUECKOW SHEPruM.
OKOJIOTUYECKUE PUCKHU NPU IPOU3BOACTBE
JIEKTPUIECKON JHEPIuu. Kynerypa
HCIIOIb30BaHUS 3JIEKTPOIHEPIUU B

NOBCEIHEBHOU KU3HU

Texuuueckue ycrpoiicTBa: celicmorpad,
IEKTPUUECKHI 3BOHOK, JMHUU

QJICKTponepeaaqd

IIpaktnueckue pabotel. HccnenoBanue
3aBHCUMOCTH TepuoJia MaJlbIX KoseOaHuin
rpy3a Ha HUTU OT JUIMHBI HUTU U MaccChbl
rpy3a. MccnenoBanue NepeMEHHOTO TOKA B
Leny W3 TOCJIENOBaTEIbHO COEINHEHHBIX

KOHACHCATOpA, KaTYIIKHU U pE3UCTOPa

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2
521

Mexannueckne BOJIHBI, YCIIOBHS
pactipoctpanenus. Ilepuon. CkopocThb

paclpoCTpaHeHUsI M JJIMHA  BOJIHBIL.




5.3

[Tonepeunsle ¥ MPOIOJIBbHBIE BOJTHBI

5.2.2

5.2.3

#H##Par### Nurepdepenuus u mudpakmus
MEXaHUYECKUX BOJIH
3Byk. CkopocTh 3Byka. ' poMKOCTH 3ByKa.

BricoTta Tona. TeMOp 3Byka

5.24

525

5.2.6

5.2.7

5.2.8

5.3.1

5.3.2

533

5.34

DJCKTPOMAarHUTHBIE  BOJHBL. Y CJIOBHS
M3IIy4eHUs  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenrtanusi BektopoB E, B u v

B DJIEKTPOMAarHUTHOW BOJIHE B BaKyyMe

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHUe, NPEJOMJICHUE, MOJSPU3AINS,
mudpakuusi, uHTepdepenuus. CKOpoCcTh
AJIEKTPOMAarHUTHBIX BOJIH

HlIxana AJIEKTPOMATrHUTHBIX BOJTH.

HpI/IMCHCHI/Ie QJICKTPOMArouTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHHI/IHBI PagvocCBA3N U TCIICBUICHMA.
P A OJIOKaI M. :‘)HCKTpOMaFHI/ITHOG

3arpsAI3HEHUE OKPYXKAIOLIEH Cpebl

TexHu4eckue yCTpPOWCTBA: MY3BIKAIBHBIC
UHCTPYMEHTBI, YJIBTPa3ByKOBas
JUAarHOCTHKAa B TEXHMKE M MEIMIIMHE,
pajgap,  paguONPUEMHHUK,  TEJIEBU30D,

aHTeHHa, Tenedon, CBU-neun

##HPartH##OII TUKA

[IpsAMonnHENHOE pacpOCTpaHEHUE CBETA
B OJIHOPOJIHOM cpene. JIyd cBeTa
OtpaxkeHue cBeTa. 3aKOHBI OTpPAXKEHHS
cera. [loctpoeHne n300pakeHUi B IIOCKOM
3epKaie

[Ipenmomiienne cBera. 3aKOHBI MPENOMIICHUS
CcBeTa. AGCOMIOTHBIN II0Ka3aTelb

MIPEIOMIICHHUS

[TormHoe BHYTPEHHEE OTpaKEHHE.




5.3.5

[IpenenbHblid yrosl MOTHOTO BHYTPEHHETO
OTpaKeHUs
HMucnepcuss cera. ClOXHBIH — cocTaB

Oecnoro ceera. Llser

5.3.6

ColOuparonue M PacCEMBAIONINE JIMH3BI.
Tonkass nuH3a. DOKYCHOE PACCTOSHHUE U
ONTHYECKas  CHJIA  TOHKOH  JIMH3BL
[MocTpoenne n300pakeHN B COOUPAIOIIIX
W paccewBapImMX JuH3ax. Dopmyia
TOHKOM JHH3BEL. YBEIWUEHHE, J1aBacMoc

JIMH30U

5.3.7

5.3.8

Hpez[enbl MMPUMCHUMOCTH FeOMCTpH‘ICCKOﬁ

OIITUKH

Hutepdepennuss  cBera.  KorepeHTHbIe
HCTOYHUKH. Venosus HaOJIIOIeHUA
MaKCHMYyMOB u MHHHAMYMOB B
UHTEpPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HBIX KOI'¢pCHTHBIX HCTOYHHUKOB

5.3.9

Hudpakuus  ceera.  JludpakuuoHHas
peméTka. YcimoBue HaAOMIOIEHUS TIIABHBIX
MaKCHUMYMOB npu naJeHuu

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TU(PPAKIUOHHYIO PEIIETKY

5.3.10

Honﬂpmamm CBCTa

5311

TexHuueckue yCTpoiCTBa: OYKH, JIyNa,
¢doToanmnapar, NPOEKUUOHHBIA amnmapar,
MHUKPOCKOTI, TEJIECKOII, BOJIOKOHHAsI
OITHKA, T paKMOHHAs pemérka,

TOJIAPpOn

5.3.12

[IpaxkTrueckue paboTHI. N3mepenne
nokasarens npenomiuenus. HMcecnenosanue
CBOWCTB  M300pakeHM B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

BJIEMEHTHI CITIELITUAJIbHOM TEOPUM OTHOCUTEJILHOCTH

6.1

FpaHI/ILILI MIPUMCHUMOCTHU KJIaCCHUYECKOM



7.1

7.2

MEXaHHKH. [Toctynatet TEeopuu
OTHOCHUTEJIbHOCTH: WHBApUAHTHOCTh
MOAYJSL CKOPOCTH CBE€Ta B BakKyyMe,

MPUHIUIT OTHOCUTEIbHOCTH DUHILITeHHA

OTHOCHUTENTBHOCTD OJTHOBPEMEHHOCTH.
6.2 3aMeUICHHEe BpPEMEHH M COKpALICHHE
JUTUHBI
6.3 DHeprus U UMIYIbC CBOOOIHOM YaCTHIIBI

CBsi3b Macchl C JHEpPrUed W UMIYIbCOM
6.4 CBOOOMHOM YacTUIBl. OHEPrus IMOKOsS
CBOOOTHOW YaCTHIIBI
KBAHTOBAS ®U3MKA
##HPar### O JIEMEHTBI KBAHTOBOM OIITHUKU

®otonbl. Popmyiia [1nanka cBsa3u s3HEepruu
7.11 ¢doroHa ¢ ero uactoTod. OHeprus u

UMITYJBC GOTOHA

OtkpsiTue U uccienoBanue Gporodddexra.

7.1.2 Omeitet - AI. CroneroBa.  3aKOHBI
dhoTodrddekra
YpaBHeHue OHHIITENHA s
7.1.3 dboTorddexra. «Kpacnas TPaHHIIA
doroaddexra
7.1.4 Hasnenue ceera. OnbiTel [1.H. JIeOenena
7.1.5 XUMHUYECKOE NEUCTBUE CBETA

TexHnuueckne ycTpoicTBa: (OTODIEMEHT,
7.1.6 dorogaTyuk, COJIHEYHas Oatapesl,

CBETOINON
CTPOEHUE ATOMA

Monenrs atoma TomcoHa. OnBITE
7.2.1 Pesepdopna o uccnenoBaHUIO CTPOCHHS
atoma. [ImanerapHast MoelIb aToMa
[Toctynatet Bbopa. N3nyuenne "
7.2.2 noryiomeHue (GOTOHOB TpU  Hepexoje

aToMa C OJHOIO YpOBHS DSHEPIUUM Ha




7.3

7.2.3

npyroi. Buasl ciektpoB. CeKTp ypoBHEU

OHCPIrur atroMa BOAOpOJaa

BosiHoBBIE CBOMicTBa 4actul. BosHbl 1€
bpoitss. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Jludpakius JIEKTPOHOB Ha

Kpucrajuiax

7.24

7.2.5

7.2.6

7.3.1

CroHTaHHOE M BBIHYXJICHHOE HU3IIy4CHHE.
YCTpoiicTBO M MPUHIMIT paOOTHI J1azepa
TexHuueckue yCTpOMCTBA: CIEKTPalbHbIN
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAaHTOBBIN
KOMIIBIOTEP

[Ipaktuueckue  paborel.  HabGmronenue

JIMHENYaToro CIICKTpa

ATOMHOE A1PO

Metonpl HaONIOAEHHUST M PErUCTpalluU

QJICMCHTAPHbIX YaCTUI]

7.3.2

OTKpbITHE  PagUOAKTUBHOCTH.  OTBITHI
Pesepdpopna mo ompenmeneHuio cocraBa
panuoakTuBHOrO  m3nmydeHus. (CBoiicTBa
anb(da-, OeTa-, ramma-u3nydeHus. Bnusaue

PaaAnOaKTUBHOCTH Ha JKUBBIC OPIraHU3MBbI

7.3.3

7.3.4

7.3.5

OTkpplTHE  TPOTOHA U HEUTpPOHA.
Hyxnonnass mozmens siapa I'eiizenOepra —
WBanenko. 3apsan sinpa. MaccoBoe 4mcio

sapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBIN u
TTO3UTPOHHBIN Oera-pacras. lNamma-
U3JIy4EHUE. 3aKOH  paJAMOaKTHBHOIO
pacnaga

OHeprusi CBSI3M  HYKJIIOHOB B S7pe.

Snepubie cunbl. Jledext Macchl siapa

7.3.6

7.3.7

Snepubie peakuuu. JleneHue W CUHTE3
saaep

S nepHsrit pEaKTop. TepMmosimepHbIi




cunte3. [IpoOrembl U  MEPCHEKTUBBI
SIEPHOM  DHEPIreTUKU. DKOJIOIMYECKHE

ACIICKThI HHCpHOﬁ OHCPICTUKHU

7.3.8

OnemeHTapHble  4YacTulbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHbBIE

B3aUMOJICUCTBU

7.3.9

TexHuueckue  yCTpOMCTBa:  JIO3UMETP,
Kamepa BuibcoHa, SAEpHBIM peakTop,

aroMHas OomOa

7.3.10

[Ipaktnueckue pabotel. MccnemoBanue

TPEKOB YacCTUIL (o TOTOBBIM

dhoTtorpadusim)

8.1

OJIEMEHTBI ACTPOOU3NKU

Bun 3Bé3anoro neba. Co3Besnus, spKue

3Bé3I[LI, IIJ1aHCTBI, X BUAUMOC IBUXKCHUC

8.2

8.3

Conneunas cucrema. IlmaHersl 3eMHOI
TPYIIIIBI. IImaneThI-TUTAHTEI u ux
CIIYTHUKH, KAPJIHUKOBBIC IIAHCTHI. Marinie

testa COTHEYHON CUCTEMBI

Connne, ¢otochepa wu  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hctouynuk sneprun CosHua 1 3BE371

8.5

8.6

3BE3/1bI, HMX OCHOBHBIE XaPAKTEPUCTUKHU:
Macca, CBETUMOCTh, PajNyc, TeMIIeparypa,
X B3aMOCBSI3b. Juarpamma
«CTIEKTPATIbHBIA ~ KJIACC —  CBETUMOCTB.
3BE3MBI  TJIABHOH  IOCICAOBATEIIBHOCTH.
3aBUCUMOCTh «Macca — CBETHMOCTBY» IS

3BE3/] ITIaBHOI MTOCIEN0BATEILHOCTH

###Par###BuyTpeHHee  CTpoeHHe  3BE3L.
CoBpemeHHbIE IIPECTaBIICHUS 0
npoucxoxaeHnn u sBomouuu ConHua u

3BE31. DTanbl )KU3HU 3BE3T

8.7

Mineunsiii  Ilyre — Hama [anakrtuka.



CnupanbHas CTpPYKTypa lNanaktuku,
pacnpeneneHie 3BE31, Tra3a W IBUIM.
Ilonoxenne wu nBmwxkenue CoaHIa B
lanaktuke. Ilmockas wu  cdepuueckas

IOACUCTEMBI TlamakTukn

8.8

8.9

8.10

Tuner ramaktuk. PaguoramakThkp U

KBa3apbl. YEpHBIE ABIPHI B AAPAX TATAKTUK

Bcenennas.  Pacmupenune  BceneHHOM.
3akon XaO6na. Pasz0eranue rajakTuk.
Bo3pact u pamuyc BcenenHou, Tteopus
bonbmioro B3peiBa. Mojenb  «ropsuen
Bcenennoi». PennkroBoe usinyuenue

Macmrabnass  cTpykTypa  BceeneHHOM.
Meraramaktuka. Hepeménnbie mpoOaemMbl

aCTPOHOMHHU




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®usuka, 11 knace/ Mskumes I'.J1., byxosues b.b., Yapyrua B.M. nox
penakmueii [TapdentreBoii H.A., Aknoneproe odmiectBo «M31arenbcTBo
«[Ipocsemenue»
3anaunuk no ¢usmuke 10-11 knacc / PeivkeBuy A.I1 3agaunuk no gpuzuke 10-11

kitacc / PeimkeBuy A.IT

METOANYECKHUE MATEPHUAJIBI U1 YYUTEJIA

1) Coopnuk 3amau o gusukel0-11 knaccel. bazoeiii ypoBens / [lapdentbeBa
H. A.

2) ®usuka. Paboune nporpammel. [IpeameTHas quHus y4eOHUKOB
"Knaccuueckwuit kypc". 10-11 kmaccs / lllaTtanuna A. B.

3) Terpanp mis mabopaTopHbIX padot no ¢usuke, 10, 11 k. / [Tapdpentbera
H.A.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
Bupryanbnbsie 1abopatopusie padotsl: https://efizika.ru

Enunas xomrexnus LIOP: http://school-collection.edu.ru/collection/ n-t.ru
DnekTpoHHas OMOIMOTEeKa HayKa U TexHuKa: https://n-t.ru/






