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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YPOBHE CPEIHETr0 OOIIEro
oOpa3zoBaHusl pa3pabOTaHa HA OCHOBE MOJIOKEHUWH W TpPeOOBAHWI K pe3ylibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTeibHON Mporpammel, npeactasieHHbix B @I'OC COO,
a Takxke ¢ yu€érom (QeaepanbHOi pabouedl mporpaMMbl BOCHUTAHUS W KOHIICTIUU
npenogaBaHusi yuyeOHoro mnpeamera «Pu3uka» B 00pa3oBaTeNbHbIX OpraHU3ALMIX
Poccuiickoii @eaepannn, peaanu3yronmx OCHOBHbIE 00pa3oBaTeIbHble NPOrPaMMBI.

Conepxanue mnporpamMMbl 1O (U3MKE HANpaBIeHO Ha (POpMUpOBaHUE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcst 10—11 knmaccoB mpu oOyueHuu
ux (usuke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO IOAXOAA.
[Iporpamma no ¢usuke coorBercTByeT TpeboBaHusiM OGI'OC COO k miaaHUpyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METAlpelMETHBIM pe3ylbTaraM OOy4YeHHUs, a TaKxKe
YUUTHIBAET HEOOXOIUMOCTh pealu3alMd MEXIPEIMETHbIX CBsi3ed (U3UKU C
€CTECTBEHHO-HAYYHBIMH Y4YEOHBIMU NpeaMeTaMu. B Hell ompenensitorcs OCHOBHBIE
e u3ydeHus: GU3MKW Ha YPOBHE CpefHero oliero oOpa3zoBaHUs, ITUIAHUPYEMbIE
pe3yabTaThl OCBOEHUSI Kypca (PU3WKH: JIMYHOCTHBIC, METApEIMETHBIC, MPEIMETHBIC
(Ha 6a30BOM ypOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUIAHUPYEMBIE PE3YAbTaThl OCBOCHHS Kypca (u3MKd Ha 0a30BOM YpPOBHE, B

TOM YHCJIE PEAMETHBIE PE3YABTATHI MO TofaM 00yUYeHUs;

e cozepxaHue yueOHoro npeameta «Dusznkay mo rogam o0ydeHusl.

®du3rka Kak Hayka o HanboJiee OOIIMX 3aKOHAaX MPUPOIbI, BBICTYIAsl B KAYECTBE
y4eOHOro mpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIaJ B CUCTEMY 3HAaHUN 00
okpyxkarrmiem wmupe. IlkonbHBIH Kypc GU3UKH — CHUCTEMOOOPA3yIONTUN IS
€CTECTBEHHO-HAYYHBIX YUECOHBIX MPEIMETOB, MOCKOIbKY (DU3MYECKUE 3aKOHBI JIEXKAT B
OCHOBE TMPOIIECCOB U SBJICHUM, H3yYaeMbIX XHMHUEH, Ouojorueu, Gusnyeckon
reorpadueit u actpoHomueii. Mcnonp3oBaHne U aKTHBHOE TPUMEHEHHUE (PU3UIECCKHUX
3HAHUN OMNpeAeNseT XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTUH B cdepe
SHEPreTUKH, TPAHCIOPTA, OCBOEHHUS KOCMOCA, IOJIYYEHHUS HOBBIX MaTEpHANIOB C
3aJlaHHBIMU CBOWCTBAMHU M Jpyrux. V3ydeHue (Qu3MKuM BHOCHUT OCHOBHOW BKJIAJ B
dbopMUpOBaHHE  €CTECTBEHHO-HAYYHOW  KapTMHBI MHUpa  OOyYarommxcs, B
dbopMupoBaHNEe YMEHUH MTPUMEHATh HAYYHBIA METOJ] TIO3HAHUS TIPH BBITIOTHEHUH UMU
y4eOHBIX UCCIICTOBAHUM.

B ocHOBy kypca Qu3uKu A7 YPOBHS CpeHEro o0Iiero oopa3oBaHus MOJIOKEH
pAI Uael, KOTOpble MOXHO paccMaTpUBaTh KaK MPUHIUIIBI €r0 MOCTPOEHUS.

Hoess yenocmunocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTUYECKU
3aBEpIIEHHBIM, OH COAEPKUT Marepuall U3 BCeX pa3iesioB (U3UKH, BKIIOUAET Kak
BOIPOCHI KJIACCUUYECKOU, TaK U COBPEMEHHON (PU3UKHU.



Hoes eenepanuzayuu. B COOTBETCTBUM C€ HEH Marepuan Kypca (QU3UKH
00BbeIMHEH BOKPYT (pusnueckux teopuid. Benymum B kypce siBisieTcst GopMHUpOBaHUE
MPEICTABIEHUN O CTPYKTYPHBIX YPOBHAX MaTEpHH, BEIIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanusaimsi mnpeanoyiiaraeT MCHOJIb30BaHUE
IYMaHUTApHOTO TOTEHIMana (U3MUYECKOW HAayKH, OCMBICICHUE CBSA3M PA3BUTHUSA
($u3MKHU ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHUECKUMH, HPDABCTBEHHBIMU U
HKOJIOTUYECKUMH MPOOJIEMAMH.

Hoes npuxnaonou nanpasnennocmu. Kype dbusuku npemnonaraeT 3HakOMCTBO €
IIUPOKUM KPYTOM TEXHUUYECKUX U TEXHOJOTUUECKUX MPUIIOKECHUN U3yUeHHBIX TEOPU
1 3aKOHOB.

Hoes skonocuzayuu  peanusyercs TOCPEJACTBOM  BBEJIEHUS  3JIEMEHTOB
COJIEP)KaHUs, MOCBAIIEHHBIX AKOJOTUYECKUM MPOoOIeMaM COBPEMEHHOCTH, KOTOpPbIE
CBSI3aHBl C PA3BUTHEM TEXHUKM W TEXHOJIOTHM, a Takxke OOCyXKIeHHs MNpodieM
PaIMOHAJIBHOTO IPUPOIONOIB30BAHMS M SKOJIOTMUECKON 0€30MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMU Kypca (U3UMKA Ha YPOBHE CpPEIHEro O0OIlero
oOpa3oBaHusl SBISIIOTCA (u3nueckue Teopuu (PpopMupoBaHHE NPENCTABICHUN O
CTPYKType TOCTpOeHUs (U3NUECKOW Teopuu, poiu (PyHIAAMEHTAIbHBIX 3aKOHOB U
NPUHIIMIIOB B COBPEMEHHBIX MPEJCTABICHUSIX O MPHUPOJIE, TPAHUIIAX TPUMEHUMOCTH
TEOpUH, JJI ONTMCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUM U MPOIIECCOB).

CucTeMHO-/1esITeIbHOCTHBIN MOAX0 B Kypce GU3HKHU peau3yeTcs MPexie BCEro
3a CYE€T OpraHu3alMH SKCIEPUMEHTAIBLHON JeATeIbHOCTH oOydaromuxcs. Jlis
0a30BOro ypoBHsI Kypca (M3MKH — 3TO HCIOJIb30BAaHHWE CHUCTEMBI (PPOHTAIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB M TaOOPATOPHBIX pabOT, KOTOPHIE B MPOrPaMMe T10
bu3uke O0O0beIMHEHBI B OOMIMA CHUCOK YYCHHYECKUX MPAKTUUYECKUX PaboT.
Brigenenne B ykazaHHOM TNiepeuHe Ja00opaTOPHBIX paboT, MPOBOAUMBIX ISl KOHTPOJIS
U OIICHKH, OCYIIECTBISETCS YYaCTHUKaMHU OOpa30BaTebHOTO MPOIECCa MCXOAS U3
OCOOCHHOCTEH IUIAHMPOBAaHHWS H OCHameHWs kaOuHera ¢Gu3uku. Ilpu >ToM
o0OecrieunBaeTCcsl OBNIAJeHUE OOY4YaIOUIMMUCS YMEHUSMU TMPOBOAUTH KOCBEHHBIC
U3MEPEHUs, HUCCIIEOBAaHUS 3aBUCUMOCTEH (U3MUECKUX BEJIWYMH U TOCTAHOBKY
OIBITOB 10 ITPOBEPKE MPEIOKEHHBIX TUIIOTES.

Bonpioe BHUMaHUE ynenseTcsi PEUICHUI0 PAaCUETHBIX M KAYECTBEHHBIX 3ajau.
IIpu 3TOM O pacuy€THBIX 3a]a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4d C SBHO 3aIaHHOM
¢u3nyeckol MOJENbI0, TO3BONAIOIIME MPUMEHSTh W3YYCHHbIE 3aKOHBI |
3aKOHOMEPHOCTHU KaK M3 OJHOTO pa3ziena Kypca, Tak U UHTErpUpys 3HAHUSL U3 Pa3HbIX
paznenoB. J1jisi KaueCTBEHHBIX 3a]1a4 MPUOPUTETOM SIBIISIFOTCS 3a/laHKs HA O0BICHEHUE
IIPOTEKaHUs (PU3UUECKUX SBJICHUI U MPOLIECCOB B OKPYKAIOIIEH KU3HHU, TpeOyromue
BbIOOpa (PU3MUECKON MOACIH TSl CUTYallud MMPaKTUKO-OPHUEHTUPOBAHHOTO XapaKTepa.

B cootBercTBUM ¢ TpeboBanusamu GPI'OC COO k marepuabHO-TEXHHUUECKOMY
obOecrnieueHnto ydyeOHOro rmponecca 0a30BbIM ypoBeHb Kypca (U3MKUM Ha YpOBHE
cpenHero oOmiero oOpa3oBaHMsS JIOKEH H3y4aThbCSd B YCIOBHUSIX TPEIMETHOIO
kaOuHeta (U3UMKU WIM B YCIOBUSIX HWHTETPUPOBAHHOTO KaOWHETA MPEAMETOB



€CTEeCTBEHHO-HAYyYHOro Iukia. B kaOunere (pu3uMku AOMKHO OBITH HEOOXO0OUMOE
nabopaTtopHoe 00OpyAOBaHUE ISl BHIMIOJHEHUS YKa3aHHBIX B MporpamMme mno Qpusnke
YYEHUYECKUX MPAKTUUYECKUX padOT U JEMOHCTPAIMOHHOE 000pyI0BaHUE.

JleMOoHCTpalMoHHOE 000pyIoBaHHEe (POPMUPYETCS B COOTBETCTBUU C MPUHITUTIOM
MHUHUMAJBHON JOCTaTOYHOCTU M 0O0ECHEUYMBAET ITOCTAHOBKY TMEPEUYHCICHHBIX B
nporpaMMe Mo (PU3MKE KITIOYEBBIX JIEMOHCTpPAIMN JJIsI MCCIIEIOBAaHUS M3y4aeMbIX
SBIICHUM W TMPOIECCOB, HJMIOUPUYECKUX U (DyHIAMEHTAIBHBIX 3aKOHOB, HX
TEXHUYECKUX MPUMEHEHUH.

JlabopaTtopHoe o00OpyaOBaHME IS YUYCHHUYECKUX MPAKTUYECKUX pabdoT
dbopMUpyeTCs B BUJIE TEMAaTUYECKUX KOMIUJIEKTOB U 00ECIIEUNBACTCS B pacu€Te OJTHOTO
KOMIUIEKTa Ha JBYX OOydJaromuxcsi. TeMaTHdeckue KOMIUIEKTHI J1abopaTOpHOIO
o0opynoBaHUsl JOKHBI OBITh TOCTPOCHBI Ha KOMIUIEKCHOM HCIOJb30BaHUU
aHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX H3MEPUTEIHHBIX
CUCTEM B BUJIE ITU(PPOBHIX JIabOpaTOpuUil.

OCHOBHBIMH LIEJIIMU U3YUYCHUS (PUBHKHU B 00IIIEM 00pa30BaHUHU SIBIISIFOTCS :

e (¢opMHpOBaHHE UHTEpPECa M CTPEMIICHUS OOy4aromUXCsi K HaydYHOMY
U3YYCHUIO TIPUPOJbI, PA3BUTHE MX HWHTEIUICKTYalbHBIX U TBOPYECKUX
CIIOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METO/€ MO3HAHUA U (PopMHUpOBaHUE
UCCJIEIOBATENIbCKOTO OTHOIICHUSI K OKPYKAIOUTUM SIBJICHUSIM;

e (opmupoBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3ysibTara U3y4YeHHUs OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (DU3UKU;

e (QopmupoBaHrne yMEHUN OOBSICHITH SIBJICHUS C UCTIONIB30BAaHUEM (DU3UUECKUX
3HAHWM U HAYyYHBIX JOKA3aTEIbCTB;

e (QopmupoBaHHe TpEACTABICHUNU O poMu (UBUKUA IS Pa3BUTHS JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH M TEXHOJIOTHUM.

JlocTikeHre ITHX Iene oOecreunBaeTcsl pelieHueM CIEAYIOMUX 3a7ad B

mpoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPETHEro 0011Iero 0opa3oBaHus:

e MpuoOpETEeHUE CUCTEMBI 3HaHHK 00 OOMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOpHUSAX, BKIIOYAs MEXaHUKY, MOJCKYISIpHYIO  (UBHKY,
AIIEKTPOIMHAMHUKY, KBAHTOBYIO (DU3UKY M DJIEMEHTHI aCTPOPU3UKH;

e (opmMupoBaHHE YMEHUN MPUMEHSITh TECOPETUUCCKUE 3HAHUS JJIT OOBSICHEHUS
(bu3nUecKuX SIBJICHUIN B MPUPOJE U JIJISl IPUHATHUS MMPAKTUISCKUX PEIICHUN B
TOBCEIHEBHOM JKU3HU,

e OCBOEHHE CHOCOOOB pELICHUS paA3IMYHBIX 3aJa4 C SBHO 3aJIaHHOU
dusnueckoit  MoOmeNbIo, 3a]ad, IMOIPa3yMEBAIOIINX CaMOCTOSTEIBHOE
cozflanue (pU3NIECKON MOJICIH, aJIeKBaTHOM YCIOBUIM 3aJ1a4H;

e TMOHMMaHWE (UINYECKUX OCHOB W NPHUHLHUIOB JEUCTBUS TEXHUUYECKUX
YCTPOUCTB M TEXHOJOTMYECKHUX IMPOIECCOB, UX BIMSIHUS HA OKPY>KAIOUIYIO

cpeay,



e OBJAJICHHE METOAAMHU CaMOCTOATEIBHOTO IUIAHUPOBAHUA M TMPOBEICHUS
(U3HYECKUX SKCIEPUMEHTOB, aHalu3a M MHTEepHpeTanuud WHGOPMALHH,
OIpEAEIICHHS IOCTOBEPHOCTHU MOJIYYEHHOTO PE3YJbTara;

e CO3JaHUE YCJIOBHHI [IJIs1 pa3BUTUS YMEHHUU MPOEKTHO-HCCIEAOBATEIBCKOM,
TBOPYECKOU EATEIBHOCTH.

Ha wusydyenue ¢usuku (06a30BbIii ypOBE€Hb) Ha YPOBHE CpPEIHEro OOILEero
oOpazoBanus B 11 kiacce otBonutcs 68 yacoB (2 yaca B Hezen0). B cooTBeTcTBUU €O
IIKOJIbHBIM TOJIOBBIM TUIAHOM Ha u3ydeHue ¢pu3uku B 11 kiacce B paboueit nmporpamme
pacnpeneneHo 65 4yacos.

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepeueHb JadopaTOpHbIX U
NPAKTUYECKUX paboT SABISETCS PEKOMEHJIOBAaHHBIM, YYHUTENb J€laeT BbIOOp
NpoBeJeHUsl JabopaTopHbIX pPAabOT M  OMNBITOB C YYETOM HMHIMBHIYaTbHBIX
0COOCHHOCTEN 00yJarOIUXCS.



COILEPKAHUE OBYYEHUA
Pa3zneu 4. DileKTpoAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

[TocTositHHBIE MarHuThl. B3anMOAEHUCTBUE MOCTOSIHHBIX MAarHUTOB. MarHuTtHoe
nosie. Bexkrop MarHuTHOM WMHAYKUMH. [IpHHIMII Cyneprio3sulMy MarHUTHBIX IIOJIEH.
JIuHun MarHuTHOM MHAYKuuW. KapTuHa JIMHMII MAarHATHOM WHAYKUHAHA IOJIA
MOCTOSIHHBIX MarHuTOB.

MarauTHo€e noje npoBoJHUKA ¢ TOKOM. KapThHa TMHHMI MHAYKIUH MarHUTHOTO
noJIsl JJIMHHOTO TMPSIMOTO TMPOBOAHMKA M 3aMKHYTOIO KOJIBLIEBOIO IPOBOJHUKA,
KaTymku ¢ TokoM. OnbIT Opcrena. BzaumoneincTBiue mpoOBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOAY/Ib U HapaBJICHUE.

Cuna JlopeHua, e€ MOy/b U HalpaBieHue. [[BrkeHre 3aps)KEHHOW 4acTUIlbl B
OJTHOPOAHOM MarHuTHOM moJje. PaGora cuibl JlopeHiia.

SBneHue AMeKTPOMAarHUTHON MHAYKIHUU. [T0TOK BEKTOpa MAarHUTHOW MHYKITUU.
DNEKTPOJABUKYIIAs CHJIa UHIYKIIMU. 3aKOH 3JIEKTPOMArHUTHON MHAYKIuKu Dapajes.

BuxpeBoe anexkrpuueckoe Tmosie. NEKTPOABMKYIIAS CUJa WHIAYKIUUA B
MPOBOIHUKE, IBUKYIIEMCS MTOCTYIATEIHbHO B OAHOPOJHOM MarHUTHOM IIOJIE.

[IpaBuiio Jlenua.

NHayKkTUBHOCTh.  SIBIE€HHME  CaMOMHIYKUHMH.  OJEKTPOABMXKYIIAsS  CHJIA
CaMOMHIYKLIUH.

DHeprusi MArHUTHOTO TOJS1 KATYIIKU C TOKOM.

DIEeKTpOMarHuTHOE TOJIE.

TexHn4ecKue yCTporuCTBa U MPAKTUYECKOE IPUMEHEHHUE: TTIOCTOSIHHBIE MAarHUTHI,
ANEKTPOMArHUThl,  JJIEKTPOABUIATENb,  YCKOPUTEIM  JJIEMEHTApHBIX  YacTHI,
WHJYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO IMy4YKa MATHUTHBIM MOJIEM.

JIvHUM MHAYKIIMY MAarHUTHOTO TTOJIS.

B3anmoneictBue ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JleiictBrue cuibl JIOpeHIIa HA MOHBI AJIEKTPOJIUTA.

SIBneHnE IIEKTPOMAarHUTHON MHAYKIIUU.

ITpaBuno Jlenua.

3aBUCUMOCTb DJEKTPOABMKYIIEH CUJIbl MUHAYKIUU OT CKOPOCTU W3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne CaMOUHIYKIIVH.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomuwi

N3ydeHne MarHuTHOTO MOJIsl KaTYIIKU C TOKOM.

HccnenoBanue 1eMCTBHS MMOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.



HccnenoBanue ABIEHUS MIEKTPOMATHUTHOW HHIYKIUU.

Pasnen 5. KoneOanust U BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpoOMaAzZHUmMHble KO1eOanus

KonebarenbHas cucTema. CBoOOIHBIE ~ MeXaHWYEeCKHe  KoseOaHwus.
'apmonnueckue konedanus. Ilepumon, uvacrora, ammiuutyna u ¢asza KoueOaHUU.
IIpykuHHBIH MaATHUK. MaremMaTu4ecKuid MAasTHUK. YPaBHEHHE TapMOHUYECKUX
kosieOanuii. [IpeBpaiieHue 3HEPrun Npu rapMOHUYECKUX KOICOaAHUSX.

Konebarenbupiii  koHTYp. CBOOOAHBIE DIEKTPOMArHUTHBIE KoOJeOaHUS B
UeaIbHOM KOJIeOaTeIbHOM KOHTYpe. AHANOTHS MEXIy MEXaHMYEeCKUMH U
AIIEKTPOMarHuTHBIMU KosieOanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs SHEPTUU
B UJI€aJIbHOM KOJIeOaTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxarwluX KoieOaHusX. BbIHYXIEHHbIE MEXaHHUYECKHE
kosiebanus. Pezonanc. BeiHy X /1€HHbIE JIEKTPOMArHUTHBIE KOJIeOaHMUs.

Ilepemennblii  Tok. CHHycOMIAnbHbIA MNEPEMEHHBIM TOK. MOIIHOCTH
NEPEMEHHOIO TOKA. AMIUIMTYIHOE M JEWCTBYIOLLEE 3HAYEHUWE CWIbl TOKa U
HaIPSIKCHUS.

Tpanchopmarop. IlpousBonacTBo, mnepegaya M MOTPeOICHUE DIEKTPUUECKON
SHEPIUM. DKOJIOTHYECKHWE PHUCKH NpPH MPOU3BOACTBE 3JIEKTpo3Hepruu. KymbTypa
UCITOJIb30BAHUS 3JIEKTPOIHEPTUU B IOBCETHEBHON KU3HMU.

TexHnueckue ycTponcTBa U NPAKTUYECKOE TPUMEHEHHE: SJIEKTPUUECKNN 3BOHOK,
reHEPaTop NEPEMEHHOTO TOKA, JIMHUH 3JIEKTPOIepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoyieOaTeabHOW CHUCTeMBbl (TIPYXKUHHBIA WU
MaTeMaTu4eCKUi MasiTHUK).

Hab6nronenue 3aTyxaromnux KoiaeoaHui.

HccnenoBanre cBOMCTB BEIHYKJICHHBIX KOJICOAHUH.

Hab6nronenne pe3onanca.

CBOOOIHBIC 3JIEKTPOMArHUTHBIC KOJICOAHNS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa M HANpPSIKEHUS OT BPEMEHU) IS
AIEKTPOMATHUTHBIX KOJIEOAHMIA.

Pe3onanc 1npu 1moOCiIENOBAaTeNbHOM  COCIMHEHUHM PE3UCTOPA,  KaTYLIKU
MHJIYKTUBHOCTHU U KOHAEHCATOpA.

Mogenb TUHUYU 3IEKTPOIEpeIayu.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCHUMOCTH TEpUO/Ia MallbIX KOJ€OaHWUW Trpy3a Ha HHUTH OT
JUTMHBI HUTH U MAacChl Tpy3a.

HccnenoBanne nepeMeHHOro TOKAa B LIEMU U3 IMOCIEI0BATEIbHO COCIUHEHHBIX
KOHJICHCATOpa, KaTyIIKUA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazZHUnIHble 60JIHbL



MexaHnueckue BOJIHBI, YCIOBUSL pacnpoctpaneHusa. Ilepuog. CkropocThb
pacnpocTpaHEHUsT MW JJWMHA BOJHBL. llomepeyHble W MPONOJBHBIE  BOJIHBI.
WuTtepdpeperuus 1 nu@pakuus MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMArHUTHBIC BOJHBI. YCJIOBUSI H3IYyYEHUS ODIIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentaums BexkrtopoB E, B, V B anekrpomarnutHoM BoaHe. CBOWCTBa
ANICKTPOMATHUTHBIX BOJH: OTpakKeHUE, MPETOMIICHHUE, MOoJisspu3anus, Audpakius,
unrepdepeniysi. CKOpOCTh AMEKTPOMATHUTHBIX BOJIH.

[[Ixkana 3JEKTPOMAarHUTHBIX BOJIH. lIpUMEHEHHE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIUIIBI paIUOCB3U U TeleBUIeHU. Pagnonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPEeIbI.

TexHu4yeckue YyCTpOWCTBA W MPAKTUYECKOE TMPUMEHECHHUE: MY3bIKAJIbHBIE
WHCTPYMEHTBI, YIbTPa3BYKOBasi JHArHOCTMKAa B TEXHUKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-mneus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTPAHCHHUE TTOTIEPEUHBIX U TTPOJOJIBbHBIX BOJIH.

Konebiomieecs Te0 Kak MCTOYHUK 3BYKa.

Habnmronenue orpakeHus ¥ MPeIoMIICHUS MEXaHUUECKUX BOJH.

Habmonenune narepdepennu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM PE30HAHC.

Habnrofnenue cBs3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILTUTYI0M U 4acTOTOM
KOJIeOaHMiA.

HccnenoBanue CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPa)KEHUE, MPEIOMIIEHUE,
noJisspu3anus, nudpaxiys, nHTepPepeHITUs.

Tema 3. Onmuka

I'eomerpuueckass ontuka. [IpssMonMHENWHOE pacHpOCTpaHEHUE CBETAa B
oIHOpOoJHOM cpene. JIyu cBera. ToueuHbI HCTOYHHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. l[locTpoeHue n300pakeHUl B
IJIOCKOM 3€pKalie.

[Ipenomnenne cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCONIOTHBIN TMOKa3areib
npenomieHus. IlonmHoe BHyTpeHHee orpaxeHue. lIpenenbHbli yroim MmoOJHOTO
BHYTPEHHETO OTPAKECHUS.

Jucnepcus ceera. CioxxHbIN cocTaB 0eoro ceera. L[BeT.

Cobupatoiiue u paccenBaroine JuH3bl. ToHkas nuH3a. DOKyCHOE PacCTOSHUE U
OonTHYECKasl cuia TOHKOM JnH3bL. [locTpoeHue wu3zo0paxkeHud B COOMpAIOIUX U
paccenBarouX JuH3ax. Popmysia TOHKOW JIMH3BI. YBEJIMUYEHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKON ONTUKH.

Bonnosas ontuka. Matepdepennus ceera. KorepeHTHbIE MCTOUHUKU. YCIIOBHS
HaOIIOIEHUS] MAaKCUMYMOB U MUHHUMYMOB B MHTEP()EPEHIIMOHHON KapTUHE OT JBYX
CUH(]a3HBIX KOTEPEHTHBIX UCTOYHUKOB.



Hudpakuusa csera. AudpakunonHas peméTka. YcioBue HaOMIONECHUS IIaBHBIX
MaKCHMYMOB IIpH MaICHUH MOHOXPOMAaTHYECKOIO CBETa HA AU(PPAKLUOHHYIO PEHIETKY.

ITonsapusanus ceera.

TexHuueckue yCTpoWCTBA M NPAKTUYECKOE NPUMEHEHHE: O4YKH, JIyIa,
(doroannapar, MPOEKUMOHHBINA anmapar, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA,
nupakurOHHAs PeIIETKA, MOISPOU.

Jlemoncmpayuu

[IpsimonuHeliHOE pacnpoCTpaHEHUE, OTpPAXKEHHUE M TPEJOMIIEHHE CBETA.
OnTuueckue NpudOpHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojenb CBETOBO/IA.

HccnenoBanue CBONCTB M300pakeHUM B TUH3AX.

Monenu MUKpOCKOTa, TeeCKona.

HaGnronenue uaTepdepeHinm creTa.

HaGnronenue nudpakiuu ceera.

Habmronenue nucnepcuu cBera.

[TonydeHnue crnekTpa ¢ MOMOIIBIO PU3MBI.

[TonydeHnue criekTpa ¢ MOMOIIbI0 TU(PPAKITMOHHON PEIIETKH.

Habnrogenue nonsipusanuu cBera.

Yuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3mepeHue nmokas3aTessi IpeJIoMIIEHUS CTEKJIA.

HccnenoBanue CBONCTB M300paKeHUH B JTMH3AX.

Habmronenune nucnepcuu cBera.

Pa3znen 6. OcHOBBI cClelIHATBLHOM TEOPUN OTHOCUTEILHOCTH

['paHnIBI MPUMEHUMOCTH KJIACCHYECKOW MexXaHuku. [locTymarel cnennaibHON
TEOPUU OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTb MOAYJS CKOPOCTH CBE€Ta B BaKyyMe,
MPUHILIMI OTHOCUTEJILHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKpaIlCHUE
JUTAHBIL.

DHEPrus 1 UMNYIbC PEISTUBUCTCKON YaCTHIIBI.

CBsi3p Macchl C SHEPTrUE€H MU UMMYIbCOM PEISTUBUCTCKOM YaCTHUIBI. DHEPrus
MMOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmovl K6AHMOBOU ONMUKU

®oronbl. ®opmyna [Tnanka cBsi3u sHEprun HOTOHA C €0 YaCTOTON. DHEPTUs U
UMITYIIbC (POTOHA.

OtkpeiTue u uccinenosanne Gorodpdexra. OnbiTel A. I. CronetoBa. 3aKoHbBI
dotorpdekra. YpaBuenue OiHmuTerHa s ¢dotodddexra. «KpacHas rpanuiay
dbotorddekra.

Hasnenue ceeta. OnbiThl [1. H. JleOGenena.



XUMHYECKOE JEUCTBUE CBETA.
TexHuueckue yCTpPOIICTBA U TMPAKTUYECKOE MPUMEHEHHUE: (DOTORIIEMEHT,
(doTonaTumK, coaHeuHas Oarapesi, CBETOAUO/.
Jlemoncmpayuu
®otordPekT Ha YCTAaHOBKE C IIMHKOBOM TJIACTUHOM.
HccnenoBanue 3akoHOB BHENTHETO (oTodddexTa.
Cseroguon.
Conneynas Oarapes.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. OmbiThl Pesepdopna mo paccessHUIO 0 -4acTHII.
[Inanerapuas mozgens atoma. [loctynatel bopa. M3nyuenue u nomomenue GOTOHOB
IIpU MIEPEXO/IE ATOMA C OJHOTO YPOBHS 3HEPruu Ha Apyroi. Buasl cnexkrpo. CrekTp
YPOBHEH HEPrUM aromMa BOIOPOAA.
BonnoBbeie cBoicTBa yactul. Bosnbl e bpoiis. KopnyckynsipHO-BOITHOBOM
yaJln3M.
CrnoHTaHHOE U BBIHYKJICHHOE M3JIyYCHHUE.
TexHu4eckue ycTpoucTBa U MPAKTUUYECKOE MPUMEHEHHUE: CIIEKTPaIbHbIA aHAIN3
(criexTpocKo), Jlazep, KBAHTOBBII KOMITBIOTE.
Jlemoncmpayuu
Monens onbiTa Pezepdopra.
OnpeneneHue JIMHBI BOJIHBI JIa3epa.
HaGmonenue nuHedyaTbIX CIIEKTPOB U3TyUYEHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, nabopamopHvie pabomaoi
HaGnronenue nuHEHYaTOrO CrieKTpa.
Tema 3. Amommnoe aopo
OKCHEPUMEHTHI, TOKa3bIBAIOIIUE CJIOKHOCTh CTpoeHus snapa. OTKpbITHE
paanoaktuBHOCTH. OnbITEl Pesepdopaa mo onpeneneHuo coctaBa paauoaKTUBHOTO
u3nydenus. CBolicTBa anbda-, OeTa-, TaMMa-u3ydeHus. BiusHue paanoakTHBHOCTH
Ha JKMBBIE OPTAHU3MBI.
OtkpeiTHe TIpOTOHa W HeWTpoHa. Hykimonnas wmomens snpa [eiizenOepra—
NBanenko. 3apsn sanpa. MaccoBoe uucio sapa. M3otomnsi.
Anbda-pacnan. DNeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnaz. ['aMma-u3nydeHue.
3aKoH paJMOaKkTUBHOTO pacnaja.
DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHsie cuibl. Jledext maccsl siapa.
SAnepHble peakunu. JleaeHne U CUHTES s1Iep.
S nepusrit peakrop. TepmosinepHsbiit cuaTe3. [IpoOaeMbl 1 IEPCTIEKTUBHI SIEPHOM
SHEPreTUKU. DKOJIOTUYECKHUE ACTIEKTHI ICPHON SJHEPTETHKH.
DneMeHTapHble YacTULbl. OTKPBHITUE ITO3UTPOHA.
Mertobl HAOJIIOIEHUS U PETUCTPALIUK SJIEMEHTAPHBIX YACTHII.
dyHaMeHTallbHbIe B3auMOeHCTBUSI. ENMHCTBO (hU3MUYECKON KapTUHBI MUpAa.



TexHu4ecKue yCTpOMCTBA M NPAKTUYECKOE IIPUMEHEHHE: TO03UMETp, Kamepa
Bunbcona, siaepHbIil peakTop, arToMHast Oomoa.

Jlemoncmpayuu

CuéTynK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB yacTull (110 TOTOBBIM (oTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMMHU M aCTPOPHU3UKH

Otanbl pa3BUTHS acTpOHOMUHU. [IpukiagHOE€ M MUPOBO33PEHUYECKOE 3HAUYCHUE
ACTPOHOMUH.

Bun 3BEé3gHoro HeGa. Co3Be3ausi, sSpKHe 3BE3/bI, IUIAHETHI, WX BHJIUMOE
JBH>KCHUE.

ConHeuHas cucrema.

Connue. ConHeuHasi akTUBHOCTh. McTounuk sHeprun CoJiHIa U 3BE37. 3BE3bI,
X OCHOBHBIC XapaKTEPUCTUKH. J(Marpamma «CHEeKTPaJbHBIN KIaCC — CBETUMOCTBY.
3BE3/1bl MIABHOW MOCJIEAOBATEIBHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTB» JJIf
3BE3/] MNIABHOM MOCJEA0BaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEeMEHHbIC
MPEACTABICHUS O MPOUCXOXKACHUHU U 3BONMIOIMK COHIIA U 3BE3/1. DTanbl )KU3HU 3BE3].

Muineunbiii Ilyte — Hama [anaktuka. Ilonmoxenune u nBwxkenue ConHia B
lNanaktuke. Tunsl ranaktuk. Pagvoranaktuky v kBa3apbl. YUEpHbBIE NBIPBI B AIpax
rajakTuK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. Pa3Oeranue ranakTuk.
Teopust bonbiioro B3peiBa. PeMKkTOBOE M3TyYEHHE.

Macmrabnas ctpykrypa Beenennoil. MeTtaranakTuka.

Hepeménnpie mpo6ieMbl aCTPOHOMHUH.

Yyenuuecxue nabnrooenus

HaGmronenusi HEBOOPY>KEHHBIM TJ1a30M C HCIOJIB30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUH JIJIs1 ONIpeIeTICHUS MOJI0KEHHSI HEOECHBIX 00EKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE c03Be31usd CeBEPHOro MOIYIIAPUs U SIPKUE 3BE3/IBI.

Ha6mronenus B Teneckon Jlynsl, mianet, Maeunoro Ilytu.

O0o01maroiee NOBTOPeHUE

Ponb pu3nku u acTpOHOMUU B IKOHOMHYECKOU, TEXHOJIOTUYECKOM, COIIMAIBHON
1 DTHYECKOH c(epax nesaTenbHOCTH YeTI0OBEKa, POIb M MECTO (DM3UKH U aCTPOHOMHUH B
COBPEMEHHOW HAay4YHOW KapTHHE MHpA, POib (pu3mdeckoil Teopuu B HOPMHUPOBAHUHU
MpeCTaBIeHUN 0 (PU3NYECKON KapTUHE MHpA, MECTO (PU3UYECKOW KapTUHBI MUpa B
o0I1eM psiy COBPEMEHHBIX €CTECTBECHHO-HAYYHBIX MIPENICTABICHUN O TIPUPOJIE.

MesknpeamMeTHble CBA3HU

N3yuenue kypca ¢usuku O6azoBoro ypoBHs B 11 kjacce ocymiecTBIsSeTCs C
Y4ETOM COJIEPKATEIBHBIX MEXKITPEAMETHBIX CBSI3€H ¢ KypcaMu MaTeMaTHuKu, OMOJIOTHH,
XUMUU, reorpaduu 1 TEXHOJIOTUH.



Mesicnpeomemnvle nowsimus, CBSI3aHHBIE C H3YYEHHEM METOJOB HAy4YHOTO
MO3HAHMSL: SIBIICHUE, HAYYHBIN (DaKT, TUTIOTE3a, (PU3NUYeCcKas BeJIMUMNHA, 3aKOH, TEOPHS,
HaOII0fIeHNe, SKCIIEPUMEHT, MOJIEJIMPOBaHNUE, MOJIETIb, H3MEPEHHE.

Mamemamuxka: pelieHne CUCTEMBbI ypaBHEHUI, TPUTOHOMETpUUYECKHE (DYHKITUH:
CHUHYC, KOCHHYC, TaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO,
BEKTOPHl W WX MPOCKIMH HAa OCH KOOPIWHAT, CIOKEHHWE BEKTOPOB, MPOU3BOIHBIC
AIIEMEHTApHBIX GYHKINN, MPU3HAKH TIOA00US TPEYTOIBHUKOB, OTIPEACIICHUE IO
II0CKUX QUryp u oobéma Ted.

Buonocus: »nexTpuyeckue SABJICHHUS B OJKUBOW mpupone, KoiedarenbHble
JBW)KEHUSI B JKMBOW MPHUPOJE, ONTHYECKUE SBICHUS B JKMBOM MpPHPOIE, ACHCTBHE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOSHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKasi CTPYKTypa TBEPABIX TeT,
MEXaHU3MBbI 00pa30BaHMs KPUCTAIUTMUECKON PEIIETKH, CTICKTPAJIbHBIN aHAJIH3.

T'eoepaghus: MarHUTHBIE TTONIOCA 3EMITH, 3aJIS)KW MarHUTHBIX pyad, poTochEmka
3eMHOW OBEPXHOCTH, MPE/ICKA3aHUE 3eMJICTPICEHUH.

Texnonoeua: JWHUW  BJIEKTPOIEpeAady, TIeHeparop IEPEeMEHHOro  TOKa,
AIIEKTPOABUTATENb, WHAYKIIMOHHAS TIeYb, pajgap, paJuONPUEMHUK, TEIEBU30D,
antenHa, Ttenedon, CBY-meub, NPOEKIMOHHBIN ammapar, BOJIOKOHHAs OITHKA,
colHe4Has 6arapest.



IINTIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHU A

OcBoenne yuebHOro mnpenmera «Dusmka» Ha ypOBHE CpPEIHErO OOIIETOo
oOpaszoBaHusi (06a30BBI ypOBEHB) MOKHO OOECIEUUTH JOCTHKEHHUE CIETYIOIINX
JUYHOCTHBIX, METANPEAMETHBIX U TIPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTaTOB.

JIMUHOCTHBIE PE3VYJIBTATBI

JIn4HOCTHBIE pe3ynbTarbl OCBOEHHUS y4ueOHOro mnpenMera «Duzukay TOIKHBI
OTpakaTb TOTOBHOCTh M  CIIOCOOHOCTh  OOYYaroIIUXCS  PYKOBOJACTBOBATHCS
chopmMupoBaHHON BHYTPEHHEW MO3UIUEH JIMYHOCTH, CHUCTEMON II€HHOCTHBIX
OpUCHTAIlM{,  TO3UTUBHBIX  BHYTPEHHUX  YOXKICHHH,  COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCUIMCKOTO 00IIIECTBA, PACITUPEHUE JKU3HEHHOTO OIhITa
U OIbITa JESATEIBHOCTH B TIPOLECCE pealu3allid OCHOBHBIX HaIpaBJICHUIN
BOCMUTATEIBHOU 1€ TEIbHOCTH, B TOM YUCJIE B YACTHU:

1) rpa’KaaHCKOro BOCIIUTAHUS:

c(hopMUPOBAaHHOCTh TPAXKIAHCKON IMO3UIMU OOYUYAIOIIETOCS KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUHCKOTO OOIIECTRA;

OPUHIATHE  TPAJAMIMOHHBIX  OOIIEYENIOBEYECKUX  TIyMAaHHCTUYECKUX U
JNEMOKPAaTUYECKUX [IEHHOCTE;

TOTOBHOCTh BECTH COBMECTHYIO JAESTEIBHOCTh B HMHTEPECAX Tpa)kIaHCKOrO
o011ecTBa, yuacTBOBaTh B CAMOYITPABICHUH B 00pa30BaTebHON OpraHu3aluy;

YMEHUE B3aUMOJIEIICTBOBATh C COLIMAIbHBIMU UHCTUTYTaMU B COOTBETCTBUM C UX
(GYHKIUSIMU U HA3HAYCHHUEM;

TOTOBHOCTbH K TYMaHUTAPHOMN U BOJIOHTEPCKOU JAEATEIBHOCTH;

2) NIaTPMOTHYECKOr0 BOCIIUTAHUS:

c(hopMHUPOBAaHHOCTHh POCCUMCKON IpakIaHCKON UACHTUIHOCTH, TAaTPUOTH3MA;

LICHHOCTHOE OTHOILIEHUE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHUXEHUSIM
POCCUHCKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH,

3) IYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUA:

c(hopMHPOBAaHHOCTH HPABCTBEHHOTO CO3HAHMS, dTUYECKOTO MOBEICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIlMI0 W TPUHUMATh OCO3HAHHBIC PpEIICHUS,
OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LEHHOCTH, B TOM 4YHCIIE B
NESTENBHOCTU YYEHOTO;

OCO3HAHHE JINYHOTO BKJIaJa B MOCTPOEHUE YCTOMYUBOIO OYy1yIIEro;

4) 3cTeTHYE€CKOr0 BOCIIMTAHUS:

ACTETHYECKOE OTHOLICHUE K MHpPY, BKIIOUAs 3CTETUKY HAy4YHOTO TBOPYECTBA,
npucyiiero Gpu3n4ecko Hayke;

5) Tpyn10BOro BOCIIMTAHUS:



MHTEPEC K pa3IuyHbIM cepam npodhecCHOHATBHOMN AESTENIbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (DU3UKOM U TEXHUKOH, yMEHUE COBEPILATh OCO3HAHHBIN BHIOOp OyayIIeh
npodeccuu u peanrn30BbIBaTh COOCTBEHHbBIE KU3HEHHbIE TIAHBL;

TOTOBHOCTh U CHOCOOHOCTh K 0OOpa30BaHUIO W CaMOOOpa30BaHUIO B 00JacTu
(bU3UKHM HA TPOTSKEHUU BCEH KUBHU;

6) 3K0JIOrM4eCKOro BOCIIMTAHUSA:

Cc(hOPMHPOBAHHOCTh  HKOJIOTMYECKON KyJAbTYpbl, OCO3HAaHHE IOOAIBHOIO
Xapakrepa 3KOJIOTHYeCKUX podIieM;

IJIAHUPOBAHUE U OCYILIECTBIEHHUE JEHCTBUM B OKPYXKAIOLIEW CPEAE HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHre OMnbITa JAESITEIIbHOCTH SKOJIOTMYECKOM HANpaBIeHHOCTH Ha OCHOBE
UMEIOLUXCA 3HaHUH 1o (pusuke;

7) HEHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAaHHOCTH  MHMPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3UUECKON HAYKH;

OCO3HaHME IEHHOCTHU HAyYHOU A TEIbHOCTH, TOTOBHOCTD B IIPOIIECCE U3YUCHUS
GU3MKK  OCYLIECTBIATH MNPOEKTHYIO W  HCCIEAOBATENBbCKYI  JIEATEIbHOCTh
WHIMBUIYaJIbHO U B TPYIIIIC.

METANPEJMETHBIE PE3VYJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YYeOHbIE 1eCTBUSA
ba3oBble JJoruueckune AeMCTBUS
CaMOCTOSTEIBHO (POPMYIIMPOBATH M AKTYaAJIM3UPOBATH IMPOOIIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;
ONPENEIIATh LENU JCATEIbHOCTH, 3aJaBaTh MapaMETPbl W KPUTEPUU HUX
JIOCTHKCHUS;
BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PACCMaTPUBAEMBIX (DH3NUECKUX
SIBIICHUSX;
pa3pabareiBaTh IUIaH PEIICHUS MPOOJIEMBI C YYETOM aHaIM3a HMCEHOIIUXCS
MaTrepuaJIbHbIX 1 HEMATEpHUAJIbHBIX PECYPCOB;
BHOCHTh KOPPEKTUBBI B JEATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCJIEACTBUN AEATEILHOCTH;
KOOPJIMHUPOBATH M BBIMOJHATH pabOTy B YCJIOBHUSX peaabHOr0, BUPTYadbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS,
pa3BUBaTh KPEAaTHBHOES MBINICHUE TIPH PEIICHUH KU3HCHHBIX MTPOOIICM.
ba3oBble ucciaenoBarelbCKue NeHCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJOTHEH, KIIOYECBBIMH TOHSITHUSIMH W METOIaMH
dbu3nUeckoil HayKH;



BJIaJIETh HABBIKAMHU Y4e€OHO-HCCIIEOBATEIBCKON M MPOEKTHON JEATEIHHOCTH B
o0nacT (PU3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IOHUCKY
METO/IOB pEIICHUsT 3a4a4 (U3NYECKOTO COACpKAHUS, NPUMEHEHHUIO pPa3IMYHBIX
METO/IOB TIO3HAHMS;

BIAJIETh BUJAMH JACSITEIBHOCTH 10 TONYYEHHUIO HOBOTO 3HAHUS, €ro
MHTEPIpETaINU, TPEoOPa30BaHUIO i IPUMEHEHUIO B PA3IMYHBIX YUCOHBIX CUTYAIHSIX,
B TOM YHUCJIE NPU CO3AaHUH YYEOHBIX MPOEKTOB B 00J1aCTH (HU3HKHU;

BBISIBIIATH MPUYMHHO-CJIC/ICTBEHHBIC CBS3M W  aKTyaJIM3HpOBaTh 3ajady,
BBIJIBUTATh TUTIOTE3Y €€ pEelICHHs, HaXOMUTh apryMEHTHI ISl JI0Ka3aTeIbCTBA CBOMX
yTBEpKJICHUH, 3a7aBaTh TApaMeTPhl U KPUTEPUU PEIICHHS;

aHAJIM3UPOBAThH TIOTYUYCHHBIE B XO/I€ PEIICHUS 3a/a4H PE3yNIbTaThl, KPUTHICCKU
OLIGHUBAaTh MX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBUSX;

CTaBUTh U (OpMYIHMpOBaTh COOCTBEHHBIE 3alaud B 00pa3oBaTeIbHOU
AESITEILHOCTH, B TOM YHCJIC TIPU U3yUYCHUN (PUUKH;

JaBaTh OIEHKY HOBBIM CHTYaIUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

yMeTh TEPEHOCUTh 3HAaHWA 1O (U3HKE B MPAKTUYECKYI 00JacTh
KHU3HENIEATEITPHOCTH;

yMEeTh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MTPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIEC UJIEU, TIPEIJIaraTh OpUTHHAIBHBIE TIOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 33]1a4H, JOITYCKAIOIINE aJIbTEPHATUBHBIE PEIICHUS.

Pab6ora ¢ undopmanueii:

BJIAJIETh HAaBBIKAMH TMONYy4YeHUs1 HH(oOpMauu (U3NUECKOTO COIEPKaHUS W3
UCTOYHHKOB pAa3HBIX THUIIOB, CaMOCTOATEIHHO OCYIIECTBISATh TMOWCK, aHalu3,
CUCTEeMAaTHU3aIMI0 W HMHTEpIpeTaluio HHPOPMALUKA Pa3IUYHBIX BUIOB U (opm
pECTaBICHUS;

OILICHMBATh JOCTOBEPHOCTH UH(OpMAITNH;

MCIIONI30BaTh CPEACTBA UH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOT U
B pEUICHUU KOTHUTHBHBIX, KOMMYHHKAaTHUBHBIX M OpPraHU3alMOHHBIX 3a7ad C
coOmofeHneM TpeOOBaHWK AIPrOHOMHMKH, TEXHHUKH OC€30MMacHOCTH, THTHCHBI,
pecypcocOepekeHHs, MPAaBOBBIX M ATHYCCKHX HOPM, HOPM HHEGOPMAIMOHHOM
0e3011aCHOCTH;

CO3/1aBaTh TEKCThI (PU3MUECKOTO COACPKAHUS B PA3IMYHBIX opMaTax ¢ yudEToM
Ha3HaYeHUs MHPOPMAIMA W TEJICBOW ayUTOPWHU, BHIOWpas ONTHMAIbHYIO (Gopmy
MPE/ICTABIICHUS U BU3YyaIH3allUH.

KomMMmyHuUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYIIECTBIATH OOIIEHNE HA YPOKaX (PU3UKHU ¥ BO BHEYPOUHOU JEATEIHHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOHPIUKTHBIX CUTYalMil U CMATYaTh KOH(IIUKTHI;
Pa3BEPHYTO M JIOTUYHO M3JIAaraTb CBOK TOYKY 3PEHUA C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPE/ACTB;



IIOHUMaTh MU MCIIOJIB30BaTh IPEUMYIIECTBA KOMAaHIAHONM U WUHIAUBUAYAIbHOU
paboThI;

BBIOMpATh TEMAaTUKy W METOAbl COBMECTHBIX JEHCTBUA C Y4ETOM OOIIHUX
MHTEPECOB U BOBMOKHOCTEN KaXKJA0I'0 WICHA KOJUIEKTHUBA,;

IIPUHUMATh  LEIM  COBMECTHOW  JEATECIIBHOCTH,  OPraHU30BBIBATH U
KOOPAMHHUPOBATh JEUCTBUSA MO €€ JOCTHKEHUIO: COCTAaBISITH IUIAH JIEMCTBUM,
pacupenensTh poid C Y4ETOM MHEHUM YYacTHUKOB, OOCYXIAThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh Kau€CTBO CBOETO BKJIAJAa M KAXKIOTO0 YYaCTHMKA KOMaHAbl B OOLIUI
pe3yAbTar Mo pa3paboTaHHBIM KPUTEPHUSIM;

npejyararb  HOBBIE IIPOEKTHI, OLCHUBAaTb MAEU C [O3UIUU HOBU3HHBI,
OPUTMHAJIBHOCTH, ITPAKTUYECKOU 3HAYMMOCTH;

OCYILECTBIIATh IO3UTUBHOE CTPATETUYECKOE ITIOBEICHUE B PA3JIMYHBIX CUTYaLIUAX,
IPOSIBISTH TBOPYECTBO M BOOOpakeHUE, ObITh MHUIIUATUBHBIM.

PerynsiTuBHbIEe YHUBeEpPCaJIbHbIE YUeOHbIe AelCTBUS
Camoopranuszanus:

CaMOCTOSAITEJIbHO OCYIIECTBIATh IMO3HABATEIBHYIO JIEATEILHOCTh B 00JIACTH
GuU3MKM W aCTPOHOMHHM, BBISBIATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IIJIaH PEUIEHUSI paCYETHBIX U KAUECTBEHHBIX 3a/1a4,
IUTAaH BBITIOJTHEHUSI TPAKTHUYECKOW paboThl ¢ Y4ETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CHUTYallUsM;

pacIIMPATh paMKH Y4eOHOTO IIpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTCHHH;

Jenarb OCO3HAHHBIM  BBIOOP, apryMEHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OILICHUBATh MPUOOPETEHHBIN OIBIT;

CIIoCcoOCTBOBaTh (POPMUPOBAHUIO U MIPOSIBICHUIO SPYIUIIMHA B 007aCTH (PU3UKH,
MOCTOSIHHO TOBBIIIATh CBOM 00pa30BaTENbHBIA U KYIbTYPHBIN YPOBEHb.

CaMOKOHTPO/Ib, SMOIIHOHAIbHBIN MHTEJLJICKT:

JaBaTh OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JIE€SITEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YIbTATOB LIEIISIM;

BJIQ/ICTh HABBIKAMU TIO3HABATEIBHON PEeICKCUU KaK OCO3HAHMS COBEPIIAEMBIX
JNEUCTBUUA M MBICIUTEIBHBIX MPOLIECCOB, UX PE3YJABTATOB U OCHOBAHMIA;

MCIIONIb30BaTh MPUEMBI pe(IIeKCHH JIJIsi OIEHKHA CUTYalllH, BHIOOpAa BEPHOTO
peleHus;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATD PEIICHHUS 110 UX CHIXKEHHUIO;

MPUHUMATh MOTHUBBI W aAPryMEHTBHl JPYrUX NpU aHajIu3e pe3ylbTaToB
NEeATEeNbHOCTH;



MIPUHUMATH ce0sl, TOHUMAasi CBOU HEJIOCTATKHU U JIOCTOMHCTBA;

NPUHUMATh MOTHUBBI W aApPryMEHTHl JPYIrUX TMPU aHAJIW3€ PE3YJIbTAaTOB
NeATEeNbHOCTH;

MpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX HA OUIUOKH.

B mporiecce qocTHXeHUST TUYHOCTHBIX PE3yJIETATOB OCBOCHUSI MPOrpaMMBbI MO
buzuke 8 ypOBHS  CpelHero oOmero o0pa3oBaHusi Yy — OOyYaroluxcs
COBEPIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, peanoararnumi
c(hopMUPOBAaHHOCTH:

CaMOCO3HaHUs, BKIIIOUAIOIIETO CMOCOOHOCTh MOHMMATHh CBOE 3MOIMOHAJIBHOE
COCTOSIHME, BUJCTh HANpPaBJICHUS Pa3BUTHS COOCTBEHHOW AIMOIMOHAIBHOU cdephl,
OBITh YBEPEHHBIM B Cce0€;

CaMOpPEryJIMpOBaHMs, BKJIIOYAIONIET0 CaMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEIEHUE, CIOCOOHOCTh  aJanTHPOBAThCS K
AMOITMOHATBLHBIM U3MEHEHUSM U TIPOSBIIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIMH, BKIIOUAIONICH CTpeMJICHHWE K JIOCTIDKEHUIO IEIU U
yCcrexy, ONTUMH3M, WHUIIMATUBHOCTh, YMEHUE JEeWCTBOBATh HCXOJS W3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKJIOYAIONIEH CHOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHE
JIPYTUX, YIYUTHIBATH €T0 MPHU OCYIIECTBICHUU OOIIEHUSI, CIOCOOHOCTh K COYYBCTBHUIO
U CONEPEKUBAHUIO;

COLIMAJIBHBIX HAaBBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBHICTPANBATh OTHOILIEHUS C
JIPYTUMHU JTIOABMH, 3200TUTHCA, IPOSABIISATH MHTEPEC U Pa3peliaTh KOHPIUKTHI.
HPEIMETHBIE PE3YJ/IBTATbBI

K xonmy oOyuenus B 11 kjacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM ypOBHE
JOJKHBI OTpakaTb CPOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh HAa TPUMEpPax poiIb U MecTo (u3uKku B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YHOM KapTUHbI MHUpPa, B PA3BUTUM COBPEMEHHOW TEXHUKU H
TEXHOJIOTUM, B IPAKTUYECKOW JIESATEIbHOCTU JIOAEH, LEIOCTHOCTh W €IUHCTBO
duznueckoit KapTUHBI MUPA;

YYUTHIBATH TPAHUIIBI TIPUMEHEHHS U3YYCHHBIX (PU3MUECKUX MOJCIICH: TOUCYHBIN
AIEKTPUUECKUI 3apsil, JIyd CBETa, TOUEUHbI HCTOUHHUK CBETA, S/I€pPHAsi MOJEIb aToMa,
HYKJIOHHAsl MOJIeJIb aTOMHOTO Si/[pa MPH PelieHnn (HU3NIeCKuX 3aj1ad;

pacro3HaBaTh (uU3HUECKHE SBICHHS (MPOLECChl) U OOBSICHATH MX HAa OCHOBE
3aKOHOB D3JICKTPOJMHAMUKHN M KBAaHTOBOW (DH3WKH: DIIEKTpHUUYECKAas MPOBOIUMOCTb,
TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHMTHOE JACHCTBUS TOKa, B3aUMOJICHCTBUE
MAarHuTOB, PJEKTPOMArHuTHAs UHIYKLHNS, JEHCTBHE MarHUTHOIO MOJIsl HA TPOBOJHUK
C TOKOM U JBWXKYIIMUICS 3apsil, DOJIEKTPOMAarHUTHbIE KOJIEOAHUS U  BOJHBI,
MPSMOJIMHENHOE pacrpocTpaHEHUe CBETa, OTpa)KeHue, peJIOMJIEHHUE,
unrtepdepeHuus, audppakuus U OOJSpU3AlMs  CBeTa, JUCIEpCUs  CBETa,



dotosnextpuueckuit 3pdexr (pororddexr), cBeToBOE MaBICHUE, BOSHUKHOBEHUE
JUHEWYATOro CHEKTpa aroMa BOJOpPOAa, €CTECTBEHHAass M  HCKYCCTBEHHas
PaIMOaKTUBHOCTb;

OMUCHIBATh HW3YYEHHBIE CBOWCTBA BelIeCTBA (AIEKTPUUYECKUE, MAarHUTHEIE,
ONTUYECKHE, IEKTPUUECKYIO POBOAUMOCTD PA3IUUHBIX CPE) U AJICKTPOMArHUTHBIC
SIBJICHUS (TIPOIECCHI), UCTIONIBb3Ys (DU3NYECKUE BETUYUHBI: SJICKTPUUCCKUM 3apsi, Cuiia
TOKa, OJJICKTPUYECKOE HAIMPSIKEHHE, DJIIEKTPUUYECKOE COMPOTUBIICHHE, PA3HOCTh
MOTEHIIMAJIOB, JICKTPOABMIKYIIAs Cuia, padoTa TOKA, MHIYKIMS MArHUTHOTO TIOJIS,
cuna Amrnepa, cwia JlopeHiia, ”HTYKTUBHOCTh KAaTYIIKU, YHEPTHS DJIEKTPUUECKOTO U
MAarHuTHOTO TOJICH, IEPUOJI M YaCTOTa KoJeOaHU B KojeOaTeIbHOM KOHTYpE, 3apsii U
cuja TOKa B MPOIIECCE TAPMOHUYECKHUX JICKTPOMArHUTHBIX KoJieOaHui, (hOKycHOe
paccTosiHue W ONTHUYECKass CWia JIMH3bI, TPH ONKHCAaHWU NPABUIBLHO TPaKTOBATh
(bU3UYECKHI CMBICIT UCTIOJIB3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €IMHUIIbI, YKa3bIBATh
(bopMyIIbl, CBA3BIBAIOIINE TAHHYIO (PU3UUYECKYIO BETUUUHY C APYTUMHU BEJIMYNHAMH;

OMHUCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBICHHS W TMPOIECCHI, HCIOIB3YS
dbu3HYecKre BETUYUHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JJTMHA BOJHBI M 4aCTOTA
CBETa, PHEPTUsl U UMIYJIbC (POTOHA, MEPUO TIOIypaciaja, SHEPTUs CBSI3M aTOMHBIX
sep, MPU ONHUCAHUW TPABWIBHO TPAKTOBATh (DU3UUYECKUN CMBICI HCIOJb3yeMbIX
BEJIMYMH, UX 0003HAUEHUS U €AMHUIIBI, YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE TAHHYIO
(Gu3MUECKyI0 BEIMUUHY C JPYTMMH BEJIMYUHAMH, BBIYUCISTH 3HAaUCHHE (PU3MUECKON
BEJIMYUHBI;

aHaJIM3UpOoBaTh (HU3UYECKUE TMPOLIECChl W SIBJICHUS, HCHONB3yd (PU3NUYecKue
3aKOHBI U TPUHIMIBE: 3aKOH OMa, 3aKOHBI TMOCJIEI0BATENBHOIO W MapalieabHOro
COCIMHEHUsI TPOBOAHUKOB, 3akoH JDkoyns—JIeHuna, 3akoH 53JIEKTPOMAarHUTHOM
UHAYKIIMH, 3aKOH MPSMOJIMHEWHOTO PacHpOCTPAaHEHHUs CBETAa, 3aKOHBI OTPAXKCHHS
CBETa, 3aKOHBI MPEJIOMJICHHUS CBETa, YpaBHeHUE DHUHINTEHHA 11 GpoTtorddekra, 3akoH
COXpaHEHHUS DHEPTUH, 3aKOH COXpaHEHUS HMMIYIbCa, 3aKOH COXpaHEHHS
AIEKTPUUECKOTO 3apsi/ia, 3aKOH COXPaHEHUsI MAaCCOBOI'0O UKciia, MOCTYNaThl bopa, 3akoH
PaAMOAaKTUBHOTO pacrajia, Mpu dTOM pas3indarh CIOBECHYI0 (OPMYIUPOBKY 3aKOHA,
€ro MaTeMaTU4YeCKOe BhIPaXKEHUE U yCIOBUS (TpaHUIIbl, 00JIACTH) MPUMEHUMOCTH;

OTIpEICNIATh HAMPABICHUE BEKTOPA MHAYKIIMH MAarHUTHOTO IOJIS MPOBOJHUKA C
TOKOM, ciJibl AMniepa u cuisl Jlopenna;

CTPOUTH U OMHUCHIBATH M300paXKEHUE, CO3/]aBAEMOE IIOCKUM 3€pKajioM, TOHKOM
JIMH30M;

BBITIONTHATH JKCHEPUMEHTHl 10 HCCICAOBAHUIO (PU3WYECKUX SBICHUA U
MPOILIECCOB C MCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEpPEHUMN: MpPU 3TOM
dbopmynmHupoBaThk mpodiIemMy/3amady ¥ THIOTE3y Y4eOHOro 3KCIIEpUMEHTa, COOMpaTh
YCTAaHOBKY W3 TPEIJI0KEHHOTO OOOPYIOBaHUS, MPOBOAUTH OMBIT U (HOPMYIUPOBATH
BEIBO/THI;



OCYIIECTBIIATh MPSMbIE W KOCBCHHBIC M3MEPEHUS (PU3NYSCKUX BEIWYWH, MPHU
ATOM BBIOMPATH ONITUMAJIBHBIN CITOCO0 M3MEPEHUS U UCTIOIh30BaTh U3BECTHBIC METOBI
OLICHKU ITOI'PEIIHOCTEN U3MEPEHUI;

HCCJICIOBaTh 3aBUCUMOCTH (DH3UYECKUX BEITUYHH C HCIIOJIB30BAHUEM MPSIMBIX
W3MEpPEHUI: TPU OSTOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCHPOBATH PE3YJIBTAThI
MOJTYYCHHON 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH B BUJE TaONHIl ¥ TpaduKOB, JeIaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIICTOBAHMUS,

cobmofarh MpaBuiia OE30MacHOrO Tpyda MPU MPOBEACHUU HCCIICIOBAaHHUN B
pamMKax y4eOHOrO OJKCIEPHUMEHTa, Y4YeOHO-UCCIICIOBATEIBCKOH H  MPOCKTHOM
JESATENBPHOCTH C MCIOJIB30BAaHUEM HM3MEPHUTEIBHBIX YCTPOMCTB M JIAOOPAaTOPHOTO
o0opynoBaHus;

pemiars pacy€THBIC 3aJ1a4M C SIBHO 3aJaHHON (PM3MYECKON MOJCIBIO, UCIIONB3Ys
¢du3nUecKre 3aKOHBI W MPHUHIUIIBI, HA OCHOBE aHaJM3a YCJIOBHS 3aJaud BBIOMPATH
(U3HYECKYIO MOJICNb, BBIJCIATh (PU3UUCCKHUE BEIUYUHBI U (POPMYITBI, HEOOXOTUMBIE
Uit €€ pelIeHUs, MPOBOIUThL Pacdy€Thl M OICHUBATh PEaJbHOCTH IOJYYCHHOTO
3HAYCHUS (PU3UUCCKON BETMYHHBI;

peliarh Ka4yeCTBEHHBIC 3aJlaud: BBICTPAWBaTh JIOTHYECCKH HEMPOTHBOPCUHBYIO
IIENIOYKY PACCYKJICHHH C ONOPOM Ha W3yYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
duznueckue sBICHUS;

UCIIONIB30BaTh MPHU PEIICHUH Y4eOHBIX 3a7]ad COBPEMEHHbIE MH(OPMAIIMOHHbIE
TEXHOJIOTUU JUJI TOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIMU U TPEICTaBICHUS
y4eOHOM ¥ HAy4YHO-NOMYNIApHON WHGOPMALMM, TOJIYYEHHOW U3 Pa3IMYHBIX
UCTOYHHKOB, KPUTUYECKH aHAIM3UPOBATH MOJy4aeMyt0 HH(POpMAIIHUIO;

OOBSICHATH MPUHIIUIIBI IEUCTBUS MAIIUH, MPUOOPOB U TEXHUYECKUX YCTPOUCTB,
pa3nuyaTh yCJIOBHS UX O€30MAaCHOTO MCTOIb30BaHUS B OBCEHEBHOM XKU3HU;

NPUBOAUTH MPUMEPHI BKIIAJa POCCHUCKUX M 3apYOCKHBIX YUEHBIX-(DH3UKOB B
pa3BUTHE HAYKH, B OOBSICHEHUE TIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH
U TEXHOJIOTHI;

MCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (DU3UKE B TTOBCEAHEBHOM >KM3HU JIJIS
obOecrieyeHusi 0e30MacHOCTH Tpu oOOpamieHuu ¢ TpudopaMu U TEXHUYECKUMU
YCTPOWCTBAMHU, HJII COXPAHEHUS 3J0POBBS M COONIONEHUS HOPM HKOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOIIEH CPEIIE;

paboTaTh B TpyNIE C BBIMOJHEHUEM pPA3IUYHBIX COIUATIBHBIX POJICH,
IUIAaHUPOBaTh PAa0OTy TPYIIBI, PalMOHAIBHO PACIPEACNATh OO0S3aHHOCTH U
TJIAHUPOBATh JEATEIHLHOCTh B HECTAHJIAPTHBIX CUTYalMsIX, aJICKBATHO OIEHUBATH
BKJIAJ] K&XKJIOTO U3 YYACTHUKOB TPYIITHI B PEIICHUE PACCMATPUBAEMOU MPOOIEMBI.
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Pazgen 1. JJIEKTPOAMHAMUKA

1.1

MaruauTHO€E ToJie.
DNeKTpOMarHuTHas
UHIYKLINS

11

bubmoreka IIOK

https://m.ed-
s00.1ru/ff0c9778

IIpuBneuenue
BHUMaHUS
ITKOJIEHUKOB K
[IEHHOCTHOMY aCIEeKTY
M3y4aeMbIX Ha ypOKax
SIBJICHUH.
Ucnonp3oBanue
BOCIIUTATEIbHBIX
BO3MOKHOCTEHN
coJiepKaHus
y4eOHOTO TIpeIMeTa,
mo00p
COOTBETCTBYIOLIUX
TEKCTOB JIJIsl YUTECHUSI.
[Ipumenenue Ha
ypoke
WHTEPAKTUBHBIX (hopm
paboThl yyaluxcs:
MHTEJIEKTYaIbHBIX
Urp, CpynmnoBoi
paboThI WM paboOTHI B
napax, KOTopble y4yar
HIKOJIbHUKOB
KOMaHJHOW paboTte u
B3aUMOJICUCTBUIO C
JIPYTUMU JE€THbMH.

Jlekmus,
caMm.pabora,
Oecena,
rpyInmnoBas
pabora B
napax.

Hroro no pasneny

11



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778

Pa3gen 2. KOJIEBAHUWS 1 BOJIHBI

2.1

Mexauunueckue u
AIIEKTPOMAarHUTHBIE
KOJIEOaHUs

bub6moreka IIOK

https://m.ed-
s00.1ru/ff0cb820

IIpuBneuenue
BHUMaHUS
IIKOJIBHAKOB K
LIEHHOCTHOMY
aCIeKTy U3y4aeMbIX
Ha ypOKax SIBJICHUM.
Hcnons3zoBanue
BOCITUTATEIILHBIX
BO3MOKHOCTEHN
coJiepKaHus
yueOHOTO MpenMera,
mo00p
COOTBETCTBYIOITUX
TEKCTOB JIJISl UTCHUSI.
[Ipumenenue Ha
ypoke
WHTEPAKTUBHBIX (HOpPM
paboThI yJaIuxcs:
MHTEJJIEKTYaIbHbBIX
Urp, rpynmnoBoi
paboThI WM paboOTHI B
napax, KOTopble y4yar
IIKOJIbHUKOB
KOMaHJHOU padoTte u
B3aMMOJICHCTBHIO C
JIPYTUMU JEThbMHU.

Jlexius,
caMm.pabora,
Oecena,
TPYIIITOBast
pabora B
napax.



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820

2.2

Mexanuueckue u
AIIEKTPOMAarHUTHbHIE
BOJIHBI

bubmuorexa IIOK

https://m.ed-
soo.ru/ff0cca54

Hcnons3oBanue
BOCIHTATEIbHBIX
BO3MOXKHOCTEN
coJiepKaHus
yueOHOro MpenMera,
noaoop
COOTBETCTBYIOLINX
TEKCTOB JJISl YTCHHUS.
IIpumeHeHne Ha
ypoke
MHTEPAKTUBHBIX (hopM
paboTHI yyalnuxcs:
MHTEJUICKTYaIbHBIX
Urp, TPyHIOBOM
paboThl UK paboThl B
napax, KOTopble y4yar
IIKOJIbHUKOB
KOMaHJHOU paboTe u
B3aHMOJICHCTBUIO C
JPYTrUMH JETbMH.

Jlexius,
caMm.pabora,
Oecena,
TPYIIIIOBast
paborta B
napax.



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54

2.3

OnTtuka

bub6moreka IIOK

https://m.ed-
so0o0.ru/ff0cd350

IIpuBneuenue
BHUMaHUS
IIKOJIBHAKOB K
LIEHHOCTHOMY
ACIEKTY U3y4aeMbIX
Ha ypOKax SIBJICHUM.
Ucnonp3oBanue
BOCITUTATEIILHBIX
BO3MOKHOCTEHN
coJiepKaHus
yueOHOro MpenMera,
mo00p
COOTBETCTBYIOITUX
TEKCTOB JIJISl UTCHUSI.
IIpumeHeHnne Ha
ypoke
WHTEPaKTUBHBIX (HOpPM
paboTHI yJaIuxcs:
WHTEJJIEKTYaIbHbBIX
Urp, rpynmnoBon
paboThI WM paboOTHI B
napax, KOTopble y4yar
IIKOJIbHUKOB
KOMaHJHOU padoTte u
B3aMMO/ICHCTBHIO C
JPYTUMU JI€TbMH.

Jlexius,
caMm.pabora,
Oecena,
TPYIIITOBast
paborta B
napax.

Hroro no paszaciy

23

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH



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

OCHOBEI
crernuaibHON 4
TEOpUH

OTHOCHUTEIIFHOCTH

3.1

bubmuorexa IIOK

https://m.ed-
soo.ru/ff0cfa42

Hcnons3oBanue
BOCIHTATEIbHBIX
BO3MOXKHOCTEN
coJiepKaHus
yueOHOro MpenMera,
noaoop
COOTBETCTBYIOLINX
TEKCTOB JJISl YTCHHUS.
IIpumeHeHne Ha
ypoke
MHTEPAKTUBHBIX (hopM
paboThl yyaluxcsi:
MHTEJUICKTYaIbHBIX
Urp, TPyHIOBOM
paboThl UK paboThl B
napax, KOTopble y4yar
IIKOJIbHUKOB
KOMaHJHOU paboTe u
B3aHMOJICHCTBUIO C
JPYTrUMH JETbMH.

Jlexius,
caMm.pabora,
Oecena,
TPYIIIIOBast
paborta B
napax.

Hroro no pazneny 4

Paznen 4. KBAHTOBAS ®U3UKA



https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42

4.1

OIeMEHTHI
KBAHTOBOW OITUKH

bubmuorexa IIOK

https://m.ed-
soo.ru/ff0cffc4

YcraHoBieHHue
JIOBEPUTEIBHBIX
OTHOIIIEHUI MEXTY
YYUTEIIEM U €T0
YYCHHUKAMU,
CIOCOOCTBYIOLINX
MMO3UTUBHOMY
BOCIIPUATHIO
YYaIAMHUCS
TpeboBaHuUil ¥ MPOCchO
YUUTETIS,
MIPUBJICUCHUIO UX
BHHUMAaHUS K
00Cyx/1aeMoii Ha
ypoke nHpopMaIum.
Hcnons3oBaHue
BOCITHTATEIbHBIX
BO3MOXKHOCTECH
coJiepKaHus
y4eOHOTO TIpeIMeTa,
no00p
COOTBETCTBYIOIIUX
TEKCTOB JUIS1 UTCHHUS.

Jlexius,
caM.pabora,
Oecena,
TPYIIIIOBast
pabora B
napax.



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4

4.2

Crpoenue atoma

bubmunorexa IIOK

https://m.ed-
s00.ru/ff0d091a

IIpumeHeHnue Ha
ypoke
MHTEPAKTUBHBIX (hOpM
paboThl yyaluxcs:
MHTEJJIEKTYaIbHbIX
UTP, CTUMYIUPYIOLIUX
[I03HABATEJIbHYIO
MOTHBALIHIO
IIKOJIbHUKOB.
Bxirouenue B ypok
UTPOBBIX MPOLETY,
KOTOPbIE IOMOTal0T
NoJAepKaTh
MOTHBAIIMIO JIETEH K
MOJTYYEHUIO 3HAHUM,
MIOMOTatoT
YCTaHOBJICHUIO
J0OpoKeIaTeIbHOM
atMocdepsl BO BpeMs

ypoxKa.

Jlexius,
caM.pabora,
Oecen
pelieHue
3a/ad.



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a

4.3 ATOMHOE S7IpO

bubmuorexa IIOK

https://m.ed-
s00.1u/ff0d1162

YcraHoBieHHue
JIOBEPUTEIBHBIX
OTHOIIIEHUI MEXTY
YYUTEIIEM U €T0
YYCHHUKAMU,
CIOCOOCTBYIOLINX
MMO3UTUBHOMY
BOCIIPUATHIO
YYaIAMHUCS
TpeboBaHuUil ¥ MPOCchO
YUUTETIS,
MIPUBJICUCHUIO UX
BHHUMAaHUS K
00Cyx/1aeMoii Ha
ypoke nHpopMaIum.
Hcnons3oBaHue
BOCITHTATEIbHBIX
BO3MOXKHOCTECH
coJiepKaHus
y4eOHOTO TIpeIMeTa,
no00p
COOTBETCTBYIOIIUX
TEKCTOB JUIS1 UTCHHUS.

Jlexius,
caM.pabora,
Oecena,
TPYIIIIOBast
pabora B
napax.

Hroro no paszaciy

13

Pazgen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPODU3UKHN



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

DneMeHTbI
5.1 aCTPOHOMHUHU U 7 1
acTpo(U3uKI

bubmuorexa IIOK

https://m.ed-
so00.ru/ff0d0e38

IIpumeHeHnue Ha
ypoke
MHTEPAKTUBHBIX (hOpM
paboThl yyaluxcs:
MHTEJJIEKTYaIbHbIX
UTP, CTUMYIUPYIOLIUX
[I03HABATEJIbHYIO
MOTHBALIHIO
IIKOJIbHUKOB.
Bxirouenue B ypok
UTPOBBIX MPOLENYP,
KOTOPbIE IOMOTal0T
NoJAepKaTh
MOTHBAIIMIO JIETEH K
MOJTYYEHUIO 3HAHUM,
MIOMOTatoT
YCTaHOBJICHUIO
J0OpoKeIaTeIbHOM
atMocdepsl BO BpeMs

ypoxKa.

Jlexius,
caM.pabora,
Oecen
pelieHue
3a/ad.

Wroro no pazneny 7

Paznen 6. ObOBIIAIOIIEE IOBTOPEHHUE



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

O06o0miaromiee
MTOBTOPCHHE

6.1

bubmuorexa IIOK
https://m.edsoo.ru/7f41c97¢

Ucnonb3oBanue
BOCITUTATEIBLHBIX
BO3MOXKHOCTEN
coJiepKaHus
yueOHOro npeamera
gyepes IEMOHCTPALUIO
JETSIM TIPUMEPOB
OTBETCTBEHHOTO
rpaXKIaHCKOTO
TIOBEJICHUS,
TIPOSIBIICHHSI
YeJIOBEKOJIIO0US U
J0OpOCEepACUHOCTH.
IIpumeHeHne Ha
ypoke
WHTEPAKTUBHBIX (hopm
paboTHI yJamuxcsi:
MHTEJJIEKTYaJIbHbBIX
UTp, CTUMYIUPYIOIINX
MO03HABATENbHYIO
MOTHBALIUIO
IIKOJIbHUKOB.

Huckyccus,
pelieHue
3az1a4,
paborta B
napax,
JTUAJIOT.

Wroro no pazgeny

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I1O
ITPOI'PAMME

65



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

IHOYPOYHOE IINTAHUPOBAHUE



KoaunuecTBO yacoB

DJIEKTPOHHBIE

Ne [ara nugposbie
Tema ypoka Konrpoabnbie| IIpakTuyeckue
n/n Bcero H3yYeHUs o0pa3oBaTesibHbIE
padoThI padoTbI
pecypcbl

[TocTosTHHBIC MATHUTHI U UX
B3auMMO/IecTBUE. MarHMTHOE TIOJIE. bu6 OK

1 s " 1 01.09.2025 nonmorexa I
BexTop MarHuTHOM MHAYKIUN. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHON WHITYKUIHH
MaruuTHO€E 10Jie MPOBOJHUKA C
TokoM. OnbBIT IpcTrena. bu6 OK

2 PIT IpeTen | 05.09.2025 nonmorexa I
B3anmMopeiicTBrue NpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopatopHas pabota «3yuenune bubmuoreka [JOK

3 PatopHaz p i 1 1 08.09.2025 | Duomioreka i
MAarHUTHOTO TOJIS KaTYIIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBre MAarHUTHOTO ITOJIS Ha
MPOBOJHUK ¢ TokOM. Crita AMmnepa.
JlabopatopHas pabota buo. e OK

4 PaTOPHAT Pabo 1 1 12.09.2025 Hommorera I
«UccaenoBanue aeicTBUI https://m.edsoo.ru/ff0c9ac0
MOCTOSSHHOTO MarHuTa Ha paMKy ¢
TOKOM»
JleiicTBME MarHWTHOTO TOJIS Ha

BUK F0CS 3apsHKEHHYIO YaCTHILY.
5 ABWIKYLLY. P y Y. 1 15.09.2025 bubanoreka [IOK

Cuna Jlopenna. PaGora cuibl
JlopeHua. BxoaHoii Tect

https://m.edsoo.ru/ff0c9df4



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

DNeKTpOMarHuTHasE HHIYKIIHSL.
IToToK BEKTOpa MAarHUTHOMN
unaykiuu. JJIC naaykuun. 3akoH
AIIEKTPOMArHUTHOW UHIYKLIMU
®dapanes

19.09.2025

Jlabopatopnas pabota
«HccnenoBanue siBIEHUS
BHGKTpOMaFHHTHOﬁ HHIAYKOUN

22.09.2025

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

NHayKTuBHOCTS. fBIEHUE
camonnaykuuu. I1C
CaMOMHAYKIIMU. DHEPTrUs
MAarHUTHOTO TIOJISI KaTYIITKA C TOKOM.
DIEKTPOMarHuTHOE TOJIe

26.09.2025

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

TexHuueckue ycTpoucTBa U UX
MIPUMEHEHHE: TOCTOSHHBIE MATHUTHI,
ANIEKTPOMArHUTHI,
ANIEKTPOJIBUTATENb, YCKOPUTEIU
AIIEMEHTAPHBIX YaCTHII,
WHIYKIIHUOHHAS TIeYb

29.09.2025

10

O6o06maromuii ypok «MarauTHoe
noJie. DIeKTpOMarHuTHas
WHTYKITHSI

03.10.2025

bu6muoreka IIOK
https://m.edsoo.ru/ff0cab82

11

Konrponshas padora o teme
«MarsHuTHoe moie.
DNeKTpOMarHuTHas UHAYKIUS

06.10.2025

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



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

12

CB0OOTHBIE MEXaHHYECKHE
kosneOanus. ['apmMoHnUyeckue
KojieOaHus. YpaBHEHUE
rapMOHUYECKHUX KOJIeOaHUH.
[IpeBpaienue suepruu

10.10.2025

bub6moreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHas padora
«MccnenoBanre 3aBUCUMOCTH
Tepuo/ia MajbIxX KoJieOaHui rpy3a Ha
HHUTU OT JJIMHBI HUTU U MACChI

rpy3a»

13.10.2025

14

Konebarenbubid KOHTYp. CBOOOIHBIE
OJICKTPOMArHuTHBIC KoJieOaHus B
U7EaTbHOM KOJIEOATEIbHOM KOHTYpeE.
AHanorust MexJy MEXaHH4eCKUMHU U
ANEKTPOMArHUTHBIMU KOJI€OaHUAMHU

17.10.2025

bubmoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHUs PHEPTHU B UJCATBHOM
KOJIeOaTEIbHOM KOHTYpE

20.10.2025

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

16

[Ipencrapiienue o 3aTyXarnmx
KoJieOaHusAX. BeIHYKICHHBIC
MeXaHUYECKHE KOJIEOaHHs.
Pe3onanc. BeinyxieHHbIE
AJIEKTPOMAarHUTHBIE KOJIeOaHUs

24.10.2025

bu6muoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

[lepemennbin TOK. CHHYCOMIaTbHBIN]
IepEMEHHBIN TOK. MOIIHOCTH
MEPEMEHHOTO TOKAa. AMIUIUTYAHOE U
JICVCTBYIOIIIEE 3HAYEHHUE CUIIbI TOKA U

HaITPAKCHUA

07.11.2025

bu6muoreka IIOK
https://m.edsoo.ru/ff0cbd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. IIpousBoactso,
nepezada u notTpediaeHne
AIEKTPUUYECKON SHEPTUH

10.11.2025

19

YCTpOUCTBO U MPAKTUYECKOE
IIPUMEHEHHE NIEKTPUIECKOTO
3BOHKA, T'€HEpaTopa NepPEeMEHHOTO
TOKa, JINHUH 3JIEKTponepenady

14.11.2025

bubmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOCTBE HIEKTPOIHEPTUU.
Kynbrypa ncnosb3oBaHust
3IEKTPOIHEPTHUH B MIOBCETHEBHON
KUZHU

17.11.2025

21

Mexanndeckue BOJIHBI, YCIIOBHUA
pacnpoctpanenus. [lepuon.
CkopocCTh pacrpoCTpaHEHUs U JUINHA
BOJIHBL. [lonepeyHsie ¥ MpooIbHbIE
BOJIHBI

21.11.2025

bubmoreka IIOK
https://m.edsoo.ru/ff0ccas54

22

3ByK. CKOpOCTBh 3BYKa. | pOMKOCTH
3ByKa. BricoTa ToHa. TemOp 3Byka

24.11.2025

bu6moreka IIOK
https://m.edsoo.ru/ff0cccOc

23

DNEeKTPOMarHUTHbIE BOJIHBI, UX
CBOMCTBA U ckopocTh. [IIkama
AJIEKTPOMAarHUTHBIX BOJIH

28.11.2025

bu6moreka IIOK
https://m.edsoo.ru/ff0ccfel

24

HpI/IHI_II/IHbI paanuoCBsA3U U
TeneBuicHus. Pa3Burtue CpCacCTB
CBs3U. Pagmosokanus

01.12.2025

25

KonrponbHas pabora «Konebanus u
BOJIHBI»

05.12.2025

bu6muoreka IIOK
https://m.edsoo.ru/ff0cc618



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpsamonrHENHOE PaCpOCTPaHEHUE
CBETa B OJAHOPOJHOM Cpele.

bubmuorexa IIOK

26 08.12.2025
Toueunslii ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxenue cBeTa. 3aKOHbI Eubs 110K

noImoTeKa

27 B! 12.12.2025
OTpaieHITt C}ieTa OCTpocHHe https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B IJIOCKOM 3€pKajie
[Ipenomiienne ceera. [lonHoe

)3 BHYTpEHHEE ?TpameHHe. 15.12.2025 bubmuoteka LIOK
[IpenenbHBIN yroJ MOJIHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPAKEHUS

n

29 JlabopatopHas pabota «M3mepeHune 19.12.2025 bubmuorexa [JOK
IOKa3aTessd MPEJIOMIICHUS CTEKIIa» https://m.edsoo.ru/ff0cd67a
JIunzsl. [locTpoenne nzobpaxeHuii B Eu OK

30 nuH3e. PopMyra TOHKOU JIMH3BI. 22.12.2025 nonmorexa I

https://m.edsoo.ru/ff0cddle

VYBenu4eHue JIMH3bI
JlabopaTopHas pabota

31 «HccaenoBanue CBOMCTB 26.12.2025
M300paeHH B TMH3aX)
Hucnepcus ceta. CiIOXKHBIN COCTaB

1 oenoro cera. L[Bet. JlaGoparopHas 29.12.2025
pabora «HabmoneHue aucnepcun
CBETa»

13 Nnrepdepennus creta. Judpaxius 12.01.2026 bubmuoteka [IOK

ceta. JludpaxironHas pemeéTka

https://m.edsoo.ru/ff0ced22



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

[TonepeyHocTh CBETOBBIX BOJIH.
[Tongpuzanus ceera. OnTudyeckue

bubmoreka [IOK

34 i 16.01.2026
MpUGOPEL M yCTPOHCTBA 1 yCI0BUA https://m.edsoo.ru/ff0cf02e
nx 0e301acHOTrO MPHUMEHEHUS
["panuiel npuMEHUMOCTH

35 KJ‘IaCCI/I‘-ICCKOI/IVMexaHI/IKI/I.V 19.01.2026 bubmoreka [IOK
[TocTynarsl cieruaabHOW TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCUTENBHOCTD Bu6 1OK

nonmMoTeKa
. 23.01.202

36 OJIHOBPEMEHHOCTH. 3aMEIJICHUE 3.01.2026 hitps://m.edsoo.ru/fl0cfad?
BPEMEHH U COKpAIICHUE JTTUHBI
DHEprus ¥ UMIYJIbC PEIITUBUCTCKOH

37 ‘IaCTII)/I bl CBSISBYJI;I/IaC(E)BI C DHEprueu u 26.01.2026 Bubnuoreia LIOK

Hel- p o https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPrus MOKOs
KonTponrsnas padora «OnTuka. BuG 1OK
. nbImoTeKa

38 OCHOBBI CIENUATIBHON TEOpUU 30.01.2026 hitps://m. eds0o.ru/fOCH0
OTHOCHUTEJIBHOCTH»

19 ®otonbl. Dopmyna [Inanka. 02.02.2026 bubmuoteka [IOK
DHeprus u UMIyibC GOTOHA https://m.edsoo.ru/ff0cfel 6
OTKpbITHE U HCCIIEOBaHUE Eu OK

40 dorosddekra. OnbiTel A. T. 06.02.2026 nonmorexa L1

https://m.edsoo.ru/ff0cffc4
CroneroBa
3axonsl poTorddekra. YpaBHeHUE
41 OuHiTenHa 11 porosddexra. 09.02.2026 bubmioreia IOK

«Kpacnas rpanuna» Gotosddexra

https://m.edsoo.ru/ff0d015¢e



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
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

Hasnenne cBera. Onbits [1. H.

bubmuorexa IIOK
42 JIeo . X I« 13.02.2026
COCACBRA. AMMITICCROC ACHCTBIE https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u

43 MPaKTUYECKOE TPUMEHEHUE! 16.02.2026
¢doTrosneMeHT, poToAaTUHK,
COJIHEYHasi Oarapes, CBETOINO/T

44 Pemenue U3a11a11 Mo TeMe «IIEMEHTHI 20.02.2026 bubmoreka [IOK
KBAaHTOBOMW OIITHUKH https://m.edso0.ru/ff0d0302
Mogenb atoma Tomcona. OMBITHI

45 Pezg dhopra mo paccesrHuio o 27.02.2026 Bubmmorera LOK

peOPA P o https://m.edsoo.ru/ff0d091a
gactuil. [Imanerapuas Moaenp atoma
[Toctynarsr bopa. U3nydyenue u Bu6motexa IJOK

46 noryiomneHrne (POTOHOB MPHU TEPEXOe 02.03.2026 https://m.edsoo.ru/ff0d0afa
aroMa ¢ OJHOTO YpPOBHS DHEPruu Ha https://m.edsoo.ru/ff0d0Oafa
Ipyroil. Buipl crieKTpoB
BonnoBsie cBoricTBa yacTull. BoaHbl

47 ne Epon“ﬂil. Kopnyckynsipro- 06.03.2026 bubmuoteka [IOK
BOJIHOBOW Jiyajiu3M. CIIOHTAaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJCHHOE U3JTy4eHHUE
OTKpBITHE PAAMOAKTUBHOCTH.

48 Omnsitel Pe3epdopna no 13.03.2026 bubmuoteka [IOK
OIPEAEICHUIO COCTAaBa https://m.edsoo.ru/ff0d0fd2
PaaOaKTUBHOTO U3ITyYEHUS
CeowuctBa anba-, 6era-, ramma-

49 u3nydenus. BiausiHue 16.03.2026

PaaAnO0aKTUBHOCTHU HA KHUBBIC
OpraHnu3Mbl



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

50

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otomsl. Anbda-pacna.
DNEeKTPOHHBIW U O3UTPOHHBIN OeTa-
pacnaz. I'aMMa-usirydeHue

20.03.2026

bubmuorexa IIOK
https://m.edsoo.ru/ff0d1162

51

DHeprusi CBSI3u HYKJIOHOB B sijIpe.
Snepueie peakuuu. SAnepHbid
peakrop. [Ipo6iemMbl, MepCreKTUBHI,
AKOJIOTHYECKHUE aCIEKThI SACPHOU
SHEPTEeTUKHI

23.03.2026

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

52

OnemeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTPOHA. MeToIbI HAOMIONCHHS 1
perucTparuu IeMEeHTAPHBIX YaCTHII.
Kpymisiii cron «®yHaameHTanbHbIe
B3auMOJEHUCTBUS. EMUHCTBO
(bM3UYECKOW KApTUHBI MUPay

27.03.2026

bubmorexa IIOK
https://m.edsoo.ru/ff0d0e38

53

DTanbl pa3BUTUSA ACTPOHOMUMU.
[IpuknagHoe 1 MUPOBO33PEHUECKOE
3HAUYE€HHUE acTpoHOMUU. Buyg
3BE31HOTO HeOa. Co3Be3nus, IpKHe
3BE3/Ibl, IIJIAHETHI, UX BUAUMOE
nBkenne. CoaHedHas cucTeMa

06.04.2026

54

Comnure. CotHeyHas aKTUBHOCTD.
Uctounuk sneprun ConHua U 3BE3]1

10.04.2026



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

55

3BE3/1bI, UX OCHOBHbBIE
XapaKTePUCTUKH. 3BE3IBI INIABHOU
Mo cJen0BaTeIbHOCTH. BHyTpeHHee
cTpoeHue 38€31. CoBpeMeHHbIE
MIPEICTABIICHUSI O IPOUCXOKICHUHN 1
sBostonu CoJHIIa U 3BE3]]

13.04.2026

56

Muneunsn [yt — Hama ['anakTuka.
[Tonoxxenue u nuxenne ConHia B
lNamaktuke. 'anaktuku. YepHbie
JBIPBI B SIAPAX TAITAKTHK

17.04.2026

57

Bcenennas. Paz0Oeranue rajakTuk.
Teopus bonbiioro B3psIBa.
PenukToBo€ n3nyyenue.
Meraranaktuka. Hepemenneie
poOIEMBbI ACTPOHOMHUH

20.04.2026

58

KonTponbsHas pabora « 97eMeHTHI
aCTPOHOMHUU U aCTPOPUIUKI

24.04.2026

59

O6o06matomuii ypok. Ponb ¢puszuku u
aCTPOHOMHUHU B SKOHOMHYECKOH,
TEXHOJOTHYECKOM, COIMATILHOM U
ATUYECKOU chepax MesTeTbHOCTH
yeJIoBeKa

27.04.2026

60

O6o6maromuit ypok. Pomb u mecto
(hM3UKH U ACTPOHOMUU B
COBPEMEHHOM HAy4YHOU KapTHUHE
MHpa

04.05.2026




61

O6o6maromuii ypok. Posb
¢bu3nvecKoil TCOpUH B
(hopMHUPOBAHUH TIPENICTABICHHIA O
¢bu3nveckoil KapTUHEe MUpa

08.05.2026

62

Oo6o06mtaromuii ypok. Mecto
(bu3nveckoil KapTUHBI MUpa B 001IIEM|
pAYy COBPEMEHHBIX €CTECTBEHHO-
HAay4YHBIX IIPEICTABICHUNA O IPUPOAC

15.05.2026

63

[ToBrOpenne. MarauTHoe noie.
SHCKTPOMaFHI/ITHaSI HUHAYKIHA

18.05.2026

64

[Toropenue. Ontuka. OCHOBBI
CHenraIbHON TEOpUHU
OTHOCUTENbHOCTH. KBaHTOBas
¢duzuka.

22.05.2026

65

Htorosoe 3ansarTue

25.05.2026

bubmoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

65



https://m.edsoo.ru/ff0d1784




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBbHOM ITPOT'PAMMObBI



Kon
NPOBeEPsIeMOro
pe3yabrara

HpOBepﬂeMble NpEeAMETHBIC PE3YJIbTATBI 0CBOCHUA OCHOBHOI1
06pa30BaTeJ’lBHOﬁ nporpamMmmasl CpeIHET0 oﬁmero 06pa30BaHI/IH

JleMOHCTpUpOBaTh Ha MPHUMEPax poJib U MeCTOo (PHU3MKH B (POpMUpPOBAHUY]
COBPEMEHHOM HAay4yHOM KapTHUHBI MHpA, B PAa3BUTHUU COBPEMEHHON TEXHUKH U
TEXHOJIOTHH, B NPAKTUYECKON ACATEIBHOCTH JIIOAECH, LIEJIOCTHOCTh U €AMHCTBO

(bu3nvecKoil KapTUHBI MHUpa

11.2

VY4uTHIBaTh TPAHUIIBI TIPUMEHEHHUS N3YYCHHBIX (DU3MUECKUX MOJIENICH: TOUSUHBIH
JIIEKTPUYECKUH 3aps, siACpHas MOJENb aTOMa, HYKJIOHHAs MOZEIIb aTOMHOTO s1pa)

IIpH pelieHny Gpu3nueckux 3aaad

11.3

PacnioznaBath Qu3nyeckue sABICHUS (IPOLECCHI) U OOBICHATH UX HAa OCHOBE
3aKOHOB JIEKTPOJANHAMUKH U KBAHTOBOH (DU3HKH: IEKTPHUECKAs IIPOBOUMOCTD,
TEIUIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JIEHCTBUS TOKA, B3aUMOJICHCTBUE]
MarHuTOB, OJJEKTPOMAarHWTHas WHAYKIHS, JEHCTBHE MAarHUTHOTO TIOJNS HA
MPOBOJTHUK C TOKOM M JBIDKYIIMWCS 3apsii, dJICKTPOMAarHUTHBIE KOJICOaHUS U]
BOJIHBI, NPSIMOJIMHEWHOE paclpOCTpaHEHUE CBETa, OTPa)XEHUE, IPEIOMIICHUE,
uHTephepeHIys, TUpaKIus ¥ TOJSAPHU3aNUs CBETa, JUCIEPCHs CBETa,
dhotosnexrpudeckuii r3h ekt (hoTorddexT), cBeToBOE NaBIeHNE, BOSHUKHOBEHUE
JMHENYaTOro CIEKTpa aToMa BOJOPOJAA, €CTECTBEHHAs W HCKYCCTBEHHas

PaanOaKTUBHOCTD

11.4

OnuceiBaTh H3yYEHHBIE CBOICTBA BelIeCTBAa (AJIEKTPUUECKUE, MAarHUTHBIE,
ONTUYECKHE,  DJJIEKTPUYECKYI0  MPOBOAMMOCTH  Pa3MYHBIX  Cpea) U
ANIEKTPOMArHUTHBIE SIBJICHUS (TIPOLIECCHI), UCIONB3YSd (PU3NYECKUE BEIMYMHBI:
ANEKTPUYECKUN 3apsll, CUJIa TOKa, AJIEKTPUUECKOE HaIpsDKEHUE, AIIEKTPHUECKOe)
COMPOTHUBIIEHHE, pa3HOCTh moTeHuuanos, OJJIC, pabora TOKa, HWHAYKIUS
MarHUTHOTO ToJis, cuia Amrmepa, cwia JlopeHna, WHAYKTUBHOCTb KaTYILKH,
SHEPrus IEKTPUUECKOTO U MArHUTHOTO MOJICH, MEPHOJ U 4acToTa KoJieOaHH B
KojeOaTelbHOM KOHTYpe, 3apsjl M CHjla TOKa B IIPOIECCEe TapMOHUYECKHX
ANIEKTPOMATHUTHBIX KoJleOaHMii, (OKYCHOE pacCTOSIHHE W OINTHYecKas Cuia)
JUH3bI; TPH  ONHCAaHUHM MPaBWJIBHO TPaKTOBaTh  (U3UYECKUN  CMBICTY
UCIIONIB3YEMbIX BEIMYMH, UX OOO3HAYCHHS U €AMHUILIBI; YKa3bIBaTh (hopMysbl,

CBA3BIBAOIIUEC NTAHHYIO (I)I/I3I/I‘ICCI(YI-O BCJIMYNHY C APYTMMU BECIIMYNHAMU




11.5

OnucelBaTh M3yYEHHbIE KBAaHTOBBIE SBJIEHMS M IIPOLECCHI, HUCHOJbB3YS
¢u3nyeckne BEIMYUHBL: CKOPOCTh AJICKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI H
JacTOTa CBETA, 3HEPrHsl U UMIYIbC (DOTOHA, MEpUoj] MOIypacHana, SHeprus
CBSI3M aTOMHBIX SI/IEp; TIPU OTIMCAHNUH TPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICIT
UCTIONIb3yEMBIX BEJIWYUH, UX O0O3HAYCHHS W €AMHHUIBI; YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (U3NYECKYI0 BEIMYMHY C JPYTHMH BEIWYHMHAMH,

BBIYUCJIATH 3HAYCHUC (1)I/I3I/I‘~I€CKOI71 BCIINYUHBI

11.6

Ananmu3upoBaTh (pU3MUYECKHE TPOLECCHl W SBICHUS, WCHONB3YS (PHU3HUECKUE
3aKOHBI M IPUHLUIIBL: 3akOH OMa, 3aKOHBI MOCJIEA0BATENBHOTO U MapajlIeIbHOTO
COEMHEHUS IIPOBOJHMKOB, 3aKOH J[xkoymsa — JleHna, 3aKoH AJIEKTpPOMarHUTHOU
WHIYKIIWH, 3aKOH IPSIMOJIMHEHHOTO pacIpoOCTPaHEHUsI CBETA, 3aKOHBI OTPAXKECHMUSI
CBETa, 3aKOHBI NIPEJIOMJICHUS CBETa, ypaBHEHHe DHHIITENWHa uid PpoTodrddekra,
3aKOH COXPAHEHHUs SHEPrUHU, 3aKOH COXpPAHEHHUS HMITYJbCa, 3aKOH COXpaHEHUs
MEKTPUUECKOTO 3apsA/a, 3aKOH COXPaHEHHs] MacCOBOI0 YHcia, mocTynarsl bopa,
3aKOH PaJUOaKTHBHOTO paclaja; MpH 3TOM  pas3jinyarh  CIOBECHYIO
(hOopMyIUpPOBKY 3aKOHA, €M0 MaTeMaTU4YeCKOE BbIpaKEHUE U YCIOBUS (FPaHMIIbI,

0071aCcTH) TPUMEHHUMOCTH

11.7

Omnpenensars HampaBlieHWE BEKTOpPa MHAYKIIMM MAarHUTHOTO MOJISi MMPOBOJHUKA C

TOKOM, CWJIbl Amriepa u cuiibl JIopeHua

11.8

Crpouth 1 ONMCHIBATh M300pa’KEHUE, CO3aBAEMOE IIIOCKUM 3€pPKaloM, TOHKOM

JIMH30U

11.9

BBINOTHATE SKCIIEPUMEHTHI 110 UCCIISOBaHUIO (PU3NYESCKHX SBJICHUN U TPOIIECCOB
C MCTIOJIb30BAHUEM TIPSIMBIX M KOCBEHHBIX U3MEPEHHIA; TPH ATOM (POPMYIIUPOBATH
npobnemy (3a1ady) ¥ TUIOTe3y y4eOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3

IPEUI0KEHHOTO 000PYI0BaHUS, TPOBOIUTE OMBIT U (HOPMYITHPOBATH BBHIBOIBI

11.10

OCYIJ.[GCTBJ'IHTB IIPsAMBIC 1 KOCBEHHBIC U3MEPCHUA (1)I/ISI/ILIGCKI/IX BCJIIMYHUH; IIPHU 3TOM|
BLI6I/IpaTI> ONTHUMAJIBHBIN CIIOCO0 HU3MCEPCHUA U UCIIOJIb30BATh U3BCCTHBIC MCTO/Ib]

OIICHKH MOTPEIIHOCTEH H3MEPEHUN

11.11

Hccnenosars 3aBUCUMOCTH (I)I/I?»I/I‘IGCKI/IX BCIIMYHNH C HCIIOJb30BAHHECM IIPAMBIX]
HSMepeHHﬁ; IIpru 3TOM KOHCTPYHUPOBATH YCTAHOBKY, (I)I/IKCI/IpOBaTL pe3yiibTaThl
HOJ'Iy‘IGHHOfI 3aBUCUMOCTH (1)I/I3I/I‘ICCKI/IX BCIIMYHMH B BHUJC Ta6J'II/II_[ u Fpa(bHKOB,

ACJIaTb BBIBOJBI 11O PE3YyJIbTATaAM HCCICAOBAHUS

11.12

CO6J'IIO,[L&TL IpaBujia 0e30macHOro Tpyda IIpHU IMPOBCACHUU HCCIICTOBaHUN B
paMKax yqe6H0r0 9KCIICPUMCHTA, yqe6HO-HCCHeHOBaTCHLCKOﬁ u HpOCKTHOfI

ACATCIIBHOCTHU C UCITIOJIb30BAHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB u na60paT0pH0r0

000pyOBaHU




11.13

Pemare pacu€THbie 3a/1auu ¢ SBHO 33JaHHONW (PH3MUECKOW MOJEINBIO, UCTIONB3Ys
(u3nuecKkre 3aKOHBI ¥ MPUHITUIIBI, HA OCHOBE aHAN3a YCIOBHS 3a/1a41 BEIOUPATh
(¢u3nueckyro MoJeNb, BBIACHATH (HU3MYECKHE BEIUYMHBI U (HOPMYIIBI,
HEOOXOMMBbIC Ui €€ PEIICHHs], MPOBOJUTh PACYEThl U OIICHUBATh PEATbHOCTH

HOJy4YEHHOTO 3HaY€eHUs (PU3HMUECKON BETMUMHBI

11.14

Pemare kauecTBEeHHBIE 3aJaud: BBICTpaMBaTh JIOTHYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCY)KJCHUM C OMOpOM Ha HM3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H

(dusnueckue SBICHUS

11.15

Wcnonb30BaTh npu pemieHnH y4eOHBIX 3a/lad COBPEMEHHbIE MH(OPMAIMOHHBIE
TEXHOJIOTHH JUIsl IOUCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETALUN U IIPEICTABICHUS
yu4eOHOM W HAayYHO-NOMYISpHOW HHGOpMAIMK, MOJYYEHHOM U3 pPa3INYHbIX]

HWCTOYHUKOB; KPUTHUUECKH aHAITM3UPOBATh MOTYyIaeMyr0 HHGOPMAIIHIO

11.16

OOBSCHATh MPUHLUIBI IEHCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKUX YCTPOUCTB;

pasiinydaTrb yCJIOBUA UX 0e30MacHOro UCIOJb30BaHUA B HOBCG)IHGBHOI\/’I KHU3HU

11.17

[IpuBoauTh mpHMEpHl BKJIaJa POCCHUICKUX M 3apyOEXKHBIX Y4EHBIX-(DU3UKOB B
pa3BUTHE HAayKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOLIEro MHpa, B Pa3BUTHUE

TEXHUKU ¥ TEXHOJIOTHM

11.18

Hcnonp3oBaTh TEOpeTHYECKHE 3HAHHS N0 (PU3MKE B IMOBCETHEBHON JKU3HU s
obecrieueHnss OE30MAaCHOCTHA TIPU OOpAIICHUH C MPUOOpaMH U TEXHUYECKUMU
YCTPOWCTBAMH, JUTSI COXPAHEHUS 3I0POBbS M COOIOICHUST HOPM 3KOJIOTHUECKOTO

TOBEICHUS B OKPYXKAIOILEH cpefie

11.19

PaGorars B rpyIime ¢ BHIIOJTHEHHEM PA3IMYHBIX COLUANBHBIX POJIEH, IIIaHUPOBATh
paboTy TpymIbl, PalLMOHATIBHO paCHpeAeisaTh OOS3aHHOCTU U IUIAHUPOBATH

ACATCIIBHOCTD B HECTAaHAAPTHBIX CUTYyallUAX, aICKBATHO OLICHUBATh BKJIaJ KaXXI0I'0|

U3 YYaCTHUKOB T'PYIIIBI B PEIICHHUE paccMaTpUBaeMOn MpoOIeMbl




IHPOBEPAEMBIE JIEMEHTBI COAEP/KAHUSA



Kon

Kor NPOBEPSIEMOro ITpoBepsieMbie 3JIeMEHTHI COACPKAHUS
pasnena
3JIeMEeHTa
4 SJIEKTPOANMHAMUKA
MAI'HUTHOE TIOJIE. 9JIEKTPOMATHUTHAA UHAYKIUA

4.3.1 [TocTostHHbIE MarHUTHI. B3auMoaeicTBUE TOCTOSSTHHBIX MarHUTOB
MarnutHoe mnone. Bexrop MarHuTHOM uMHIyKuuu. IIpuHnun

432 cynepno3unuu. Jluaum marHuTHOM MHAYKIMHM. KaptuHa nuHUM
MarHUTHOM MHIYKIIUU TIOJISI TIOCTOSIHHBIX MarHUTOB
MarauTHOE TOJIE MPOBOJHHUKA C TOKOM. KapTwHa nuHMI 1oJid
JUIMHHOTO TIPSMOrO TMPOBOJHUKA M 3aMKHYTOTO KOJBIEBOTO

433 IPOBOJIHMKA, KATyIIKK ¢ TokoM. OmbIT Dpcrena. BzanmoseiicTaug
MPOBOJHUKOB C TOKOM

43.4 Cuna Amrepa, €€ MOIylb U HAIPaBJICHUE
Cuna JlopeHma, e€ wMoayab | HampasieHue. JIBUKEHUE

43.5 3apsDKEHHOW YacTHIBI B OJJHOPOJHOM MarHUTHOM Tosie. Pa6otad
cunbl Jlopena

43.6 SIBneHnEe 3NMEKTPOMarHUTHOM MHIYKIIUH

4.3 -

4.3.7 IToTok BeKTOpa MarHUTHOM MHITYKLIMHU

438 OJIC uHaykuu. 3aKOH 3IEKTPOMarHUTHOM MHAyKIuu Papajaes
BuxpeBoe anexrpuueckoe nojue. IJC MHAYKIMUA B MPOBOJHHUKE,

439 JBUKYILIEMCSI TIOCTYIIATENIbHO B OAHOPOIHOM MarHUTHOM T10JIE

4.3.10 [IpaBuiio Jlena

4311 NunyktuBHOCTS. SBnenue camonnaykunu. JJ1C caMouHyKuu

4.3.12 DHeprusi MarHUTHOTO TOJIs1 KaTYIIKH ¢ TOKOM

43.13 DJNIEKTPOMarHUTHOE T0JIe
TexHrn4yeckne yCcTpoucTBa: MOCTOSHHbIE MAarHUTBI, IEKTPOMAarHUTHhl,

4.3.14 JNIEKTPOJIBUTaTElb, YCKOPUTEIU 3JIEMEHTAPHBIX 4acTull,
WHIYKIIMOHHAS 11€4b
[IpakTrueckue paboTel. M3yueHne MarHUTHOTO MOJI KaTYIIKH C

43.15 ToKOM. MccrnenoBanue necTBUSI MOCTOSSHHOTO MAarHUTa Ha PaMKYy

¢ ToxkoM. MccrnenoBanue sSBICHUS BHGKTpOMaFHHTHOﬁ HHIAYKIUU

KOJIEBAHUMA 1 BOJIHbI




5.1

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHU A

5.1.1

KonebarenbHas cucrema. CBoOoaHbIe Kotebanus. ['apMoHnueckue

xonebanus. [lepuon, gacrora, aMmmuutyaa u (asa KojaeOaHmii

[IpyxuHHBI MasgTHUK. MareMaTn4eCcKuii MasiTHUK

VYpaBHEeHHE TapMOHHMYECKHX KoyieOaHui. Kunemaruueckoe W

IUHAMHYECKOE OIMCAaHUE KOJIeOaTeIbHOIO IBKEHUS

[IpeBparienue sHepruu Npu rapMOHUYECKUX KosieOaHusx. CBs3b
aMILTUTYIbI KOJI€OaHWM HWCXOJHOW BEJIMYMHBI C aMIUITUTYIaMu

KoJie0aHuM e€ CKOPOCTU U YCKOPEHMS

Konebarenpupiii  koHTyp.  CBOOOAHBIE  DIEKTPOMATHUTHBIE
KojeOaHusi B HJCAIBHOM KoJieOaTelbHOM KOHType. AHajorus
MEXAY MEXaHWYECKUMH U DJIEKTPOMArHUTHBIMU KOJICOAHUSIMH.

®opmyna Tomcona

3akoH COXpaHCHH DHEPIrUr B UACAIIBHOM KoJIe0aTeILHOM KOHTYpP€

Boinyxaennbie MeXaHUYeCKHe KoJieOaHusl. Pe3onanc.
Pe3onancHass  kpuBas. BBIHyXIEHHBIE  2JEKTPOMArHUTHBIE

KoJIeOaHusL.

ITepemenHbIi TOK. CUHYCOUIAIBHBIN IEPEMEHHBIN TOK.

MouHOCTh MEPEMEHHOIO TOKA. AMIUIMTYAHOE M JCHCTBYIOLIEE

3HAQUCHUEC CUJIBI TOKA U HAITPSXKCHUA

5.1.10

Tpancdhopmarop. I[IpousBoactBo, mnepegaya u  MOTpeOsIeHUE
JNEKTPUYECKOM  DHEPruuh.  OKOJOTMYECKUE  PUCKU  TpH
IIPOU3BOJICTBE AMEKTpUUECKOl 3Heprun. KyabTypa ncnosb30BaHus]

QJICKTPOSHEPIUU B MOBCEIHEBHOM JKU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpad, JIeKTpUYECKUN 3BOHOK,

JIMHUM JJICKTPOIICpCaaqd

5.1.12

HpaKTI/I‘leCKI/Ie pa6OTI>I. HccnenoBanne 3aBUCHUMOCTH nepuoaa
MaJbIX KOJIeOaHui I'py3a Ha HUTHU OT JJIMHBI HUTU U MACCBI I'py3a.
Hccnenosanue NEpEMEHHOI0 TOKa B LCIKU U3 MOCICAOBATCIIBHO

COCIUHEHHBIX KOHZACHCATOpa, KaTYIIKHU U pE3UCTOPa

5.2

MEXAHUYECKHUE U SJIEKTPOMAI'HUTHBIE BOJIHBI




Mexanuueckue BOJHBI, YCIOBUsS pacnpocTpaHeHusi. [lepuon.

5.2.1 CkopocTh pacnpocTpaHeHuss UM JuiMHa BoJHBL. [lomepeunsie o

IIPO/I0JIbHBIE BOJIHBI
522 WNuTepdepennys u qudpakius MeXaHHUeCKAX BOJIH

3Byk. CkopocTh 3ByKa. I pomkocTs 3Byka. Beicora ToHa. TemOp|
523

3ByKa

DJNEeKTpOMarHuTHbIE BOJIHBI. YenoBust U3ITyYEeHMUS]|
52.4 JJIEKTPOMArHUTHBIX BOJIH. B3aumuas opuenTanus Bektopos E, B #

U B 2JIEKTPOMarHuTHOM BOJIHE B BaKyyMe

CBolicTBa 2JEKTPOMAarHUTHBIX BOJIH: OTPa)KEHHE, MPEJIOMIICHHE,
5.2.5 OIS pU3aIus, mudpakius, uHTephEpEeHITHSI. CxopocTh

AJIEKTPOMAarHUTHBIX BOJTH

[IIxana 3IEKTPOMATrHUTHBIX BOJIH. [TpumeneHuel
226 JJIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

[lpuHnunel  paguocBsizy W TeneBUAeHHs. Paauornokanus.
221 DJIeKTPOMArHUTHOE 3arps3HEeHNE OKPYKAIOIIEH cpesbl

TexHu4yeckne  yCTpPOMCTBA:  MY3bIKQIbHBIE  UHCTPYMEHTHI,
5.2.8 YIBTPa3BYKOBasi JUArHOCTHKAa B TEXHHUKE W MEIUIIMHE, panap,

pamuonpuéMHUK, TEIEBU30D, aHTeHHA, TenedoH, CBU-neun

OIITUKA

[IpssMonMHENHOE pacpoCTpaHEHUE CBETa B OAHOPOAHOM cpene.
331 JIyu cBera

OtpaxxkeHne cBeTa. 3akoHbl OTpaxkeHus cBera. IlocrpoeHus
332 M300paKeHHiA B TIIOCKOM 3epKarie

[penomienne cBera. 3aKoHbI MPETIOMIICHUS CBeTa. AOCOIIOTHBIN
>33 MOKa3arelb MPEeJIOMIICHUS

53

[lonHoe BHyTpeHHee oTpaxkenue. lIpenenbHBI yYroa MOJIHOIO)
>34 BHYTPEHHETO OTPAKEHHS
5.3.5 Hucnepcus cBera. CioxHbIi cocTaB 6enoro ceeta. Lger

Cobuparomue 1 pacceuBaroiiye TuH3bl. ToHKas auH3a. GoKycHOE]
536 paccTOssHME W ONTHYEcKass cuja TOHKOW JnuH3blL. [locTpoenug

n300pakeHni B COOMPAIOIINX U pacCenBaIOIIMX JIHH3axX. DopMyra

TOHKOM JIMH3BI. YBEJIMUCHUE, TaBaeMO€ JTUH30M




5.3.7 [Ipenensl npUMEHUMOCTH TE€OMETPUYECKON ONITUKH
Wntepdepennus ceera. KorepeHTHbIE HCTOYHUKH. YCIIOBUS]
5.3.8 HaOII0IeHUsT MAKCUMYMOB U MUHUMYMOB B HHTEP()EpEHIIMOHHON
KapTHHE OT JBYX CHH(A3HBIX KOT€PEHTHBIX HCTOYHUKOB
Hudpakmuss  ceera. Judpakunonnas pemeérka.  YcioBue
5.3.9 HAOIIONEHUS IJIaBHBIX MaKCUMyMOB pu nmajgcHuy|
MOHOXPOMAaTHYECKOTO CBETA Ha JU(PPAKIIMOHHYIO PEIIETKY
5.3.10 [Tonsipu3zanus cBera
TexHuyeckne  yCTpOWCTBa:  O4YKH, Jiyma,  (oToammapar,
5.3.11 MPOEKIIMOHHBIN aIapar, MHUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OTTHKA, TU(PPAKIIMOHHAS PEIETKA, TOJIIPOU]T
[Ipaktnueckue pabotbl. M3mepeHue mnokazaress MpPEIOMIICHHS.
5.3.12 HccnenoBanne cBOWCTB M300pakeHMi B JmH3aX. HaOmromeHue

JUCTICPCHUHU CBECTA

SJIEMEHTHI CIIELIMAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

I'panuiibl TPUMEHUMOCTH KJIACCMYECKOM MexaHukH. [locTynarsl

6.1 TEOPUU OTHOCUTEIHHOCTH: WHBAPUAHTHOCTb MOXYISI CKOPOCTH
CBETa B BaKyyMe, MPUHIIUAI OTHOCHUTEJIbHOCTH DUHIITEHHA
6 OTHOCHUTENBFHOCTh OJTHOBPEMEHHOCTH. 3aMeUIeHHE BPEMEHU WU
62 COKpAILEHUE JITTUHbI
6.3 DHeprus U UMIYJIbC CBOOOIHOM YaCTHIIbI
CBsi3p Macchl C dHEpruedl M UMIYILCOM CBOOOJHOM YaCTHIIBI.
04 DHeprus MoKosi CBOOOTHOM YaCTHUIIBI
7 KBAHTOBAS ®N3UKA
JIEMEHTBI KBAHTOBOM OIITUKA
®otonsl. Popmyna [Tnanka cBsizu 3Heprun GOTOHA C €TO YACTOTOM.
7L DHeprus ¥ UMIyibe GoToHa
OtkpbiTHe U uccienoBanue (orordpdexra. Onbitel ATl
71 712 Cronerosa. 3akoHbl hoTorPdexra
VYpaBuenue DiiHmTeiHa 1 dorodddexra. «KpacHas rpaHuay
713 dorosddexra
7.1.4 JaBnenue ceera. OnbiTel [1.H. JIeOGeneBa
7.1.5 XUMHUUYECKOE IEHCTBHUE CBETA




Texnuueckue yctpoiictBa: (OTOIEMEHT, (POTONATUHK, COIHEUHAS]

7.1.6

Oarapesi, CBETOINO/T

CTPOEHHME ATOMA

Mopnens atoma Tomcona. OnbiTel Pesepdopaa no ucciaenoBanuo
721 cTpoenus atoma. IlnaneTapHas MoJelb aToMa

[Moctrynarer bopa. Wznmyuenue u morionieHue (GOTOHOB IpH|
7.2.2 MEepexoJe artoMa C OJHOIO YPOBHSI DHEPrMU Ha Jpyrou. Bumwl

cnekTpoB. CleKTp ypoBHEH SHEpruu aroMa BOJI0po/ia

7.2 BomnnoBbIe cBoiicTBa yactul. Boausl e bpoinsa. KopnyckynsapHo-

723 BOJIHOBOM JyannsM. [{upakius sIeKTPOHOB Ha KpUCTAILIAX

CrioHTaHHOE ¥ BBIHYXICHHOE U3Iy4eHHE. YCTPOMCTBO U MPHUHIIUI]
724 paboThI Tazepa

TexHuueckue ycTpoucTBa: CIEKTpaIbHBIA aHAIU3 (CIEKTPOCKON),
723 nasep, KBAHTOBBIH KOMIIBIOTED
7.2.6 [Ipaktrueckue padoTsl. HabmoneHne IMHEHYaTOro CreKTpa

ATOMHOE A1PO

7.3.1 MeTto/1b1 HAOMIONEHUS W PETUCTPAIIUH DJIEMEHTAPHBIX YaCTHI]

OtkpeiTne  paamoaktuBHOCTH.  OmbiTel  Pesepdopma 1o

ONPENICTICHUIO COCTaBa pPaJMOAKTUBHOTO u3NydeHus. (CBOMCTBA
732 anb(da-, Oera-, raMMa-u3nyueHus. BrusHue paauoakTUBHOCTH HA

JKUBBIE OPraHU3MbI

OtkpeiTHE TpOTOHAa U HeWrpoHa. HykinoHHas Moxens sA1apal
7.3.3 I'eitzenbepra — MBanenko. 3apsa sapa. MaccoBoe 4HCIIO sjpa.

73 H3oTomnsl

Anbda-pacniaa. DJEKTPOHHBIM W TO3UTPOHHBIN OeTa-pacmaj.
734 l'amma-u3nyyenue. 3aKoH paiMOAKTUBHOTO pacraja

DHeprus CBsI3U HYKIIOHOB B snpe. SnepHbie cuibl. JledekT macchl
7.3.5

anpa
7.3.6 SAnepnsle peakuuu. /lenenue u cuHTes saep

SAnepubiii  peaxkrop. Tepmosnepusiit cunre3. IlpoGnembl H
7.3.7 NEPCIIEKTUBBl SIEPHOM DJHEPreTHKU. OJKOJOTUYECKHE AaCIIEKTB]

SIIEPHOY DHEPTETUKH




7.3.8

DeMeHTapHbIe YaCTHULBI. OTtkpbiTHE IIO3UTPOHA,

DyHIaMEHTaIbHBIE B3aUMOJEHCTBUS

7.3.9

TexHu4eckue ycTpoucTBa: J03UMETp, Kamepa BuiibcoHa, snepHbli

peakrop, aromHast boMOa

7.3.10

[Ipaktuueckue pabotsl. lccinenoBanue tpekoB wyacTull (10

TOTOBBIM (hoTorpadusm)

SJIEMEHTBI ACTPOOU3UNKU

8.1

Buna 3Bé3nHoro neba. CoszBe3musi, sipkue 3BE3MBI, IMIIAHETHI, HX

BUIANMOC NBUXKCHHUC

8.2

Conneunast cucrema. Ilmanerst 3emHONM rpynnbl. IlnaHeTs
TUTaHThl M MX CIIyTHHUKH, KapJIMKOBBIEC IUIaHETHl. Mainsle Teid

CoJTHEYHOU CUCTEMBI

8.3

Comnnne, porochepa u armocepa. ConmHeuHasi akTUBHOCTh

8.4

Hctounnk sHeprun ComHIa U 3B€371

8.5

3BE31IBI, IX OCHOBHBIE XapaKTEPUCTUKU: Macca, CBETUMOCTh, PAJIYC,
TEMIIEpaTypa, UX B3aUMOCBsI3b. JlMarpaMma «CrneKTpaTbHBIN Ki1acce —|
CBETHUMOCTEY. 3BE3IBI IIaBHOIM MOCIEN0BATEILHOCTH. 3aBUCHMOCTE

«Macca — CBETUMOCTEY TS 3BE3/ NIABHOMW I1OCIIEI0BATEILHOCTH

8.6

Buayrpennee crpoenue 3BE3a. CoOBpEMEHHBIE TMPENCTABICHUS O

MIPOUCXOXKICHUU U 3Botony CoJTHITA 1 3BE3/. DTarbl )KU3HU 3BE3]]

8.7

Muneunsiii Ilyre — nama [anakrtuka. ChnupaiibHas CTPYKTYpa)
[anaxktuku, pacrpenenenue 3BE3, ra3a U nbuid. [lonoxkeHue u
newkenne Comnna B [amaktuke. Ilnockas u  cdepudeckas]

MOACUCTEMBI I aTakTUKHU

8.8

Tunsl ranaktTuk. Paguoramaktukyd v KBazapbl. UEpHBIE IBIPHI B

sApax rajlakTukK

8.9

Bcenennas. Pacinpenue Beenennoit. 3akon Xa66na. Pasberanue
ranaktuk. Bospact u pamuyc Bcenennoi, Teopus bosbioro

B3pbIBa. Moziens «ropsuern BeenenHony. PenukroBoe usiydyenue

8.10

MacmtabHas CTPYKTYypa Bcenennoii. MeraranakTuka.

Hepeménnbie mpobiaeMbl acTPOHOMUU




YYEBHO-METOIUYECKOE OBECIIEUEHUE OBPA3OBATEJILHOTO
MPOIIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 YYEHUKA

®duswmka, 11 xmace/ Makumes I.J1., Byxosues b.b., Hapyrua B.M. non penakmnueit
[TapdenTtneBoii H.A., AkiinonepHoe odmectBo «M3marenbctBo «IIpocBemieHue,

2023r.



METOIUYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

®uszuka. 11 knacc. Jlunaktuueckue KapTouku-3aaanust (aBTopel M. A.

Vmakos, K. M. Vimakos).

HUA®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

MHTEPHET

1 http://nsportal.ru - conmanpHas ceTh paOOTHUKOB 00pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢pusuka B mKone.

3 http://festival. 1september.ru/articles/ - ¢pecTuBamb negaroruyecKux uaen
«OTKpPBITBIA YPOK».

4 http://www.fizika.ru/ - caift njs yaurene GU3MKA U UX YICHUKOB.

5 http://www.physics.ru/ - MmaTepuaisl 1Mo Gu3uKe.

6 www . ege .edu.ru - uadopmarmonnsiii nopran EI'D.

7 http :// school - collection . edu . ru / - equnas xoyutekius [{OPos.

[Tpunoxenue Nel
JIucr koppexkumu.



VYpoku, KOTopbIe TPEOYIOT KOPPEKLIUU

VYpoxwu, copeprKaire KOppeKIHo

Hara

Ne ypoka

Tema ypoka

[Ipynunna
KOppEeKIHU

[ara

Tema
ypokKa

dopMa KOppEKLHUH
(oObenuHEeHNE TEM,
JIOMalIHEee U3y4eHHE
+KOHTpOJIbHASA paboTa)




