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INOACHUTEJIBHAA 3AIINCKA

[Iporpamma no yueOnomy npeamety «@usukay» st 11 kitacca cocraBieHa Ha OCHOBE:

- OenepanbHON 00pa30BaTeIbHONW MHPOrpaMMbl CpelHEro oO0miero ooOpa3oBaHUs OT
18.05.2023 Ne371
- @epepanbHOrO0 TOCYIAPCTBEHHOIO 00pa3oBaTeNIbHOTO CTAaHJIApTa CpEeIHEro OOMIero
oOpa3oBanus (yTB. mpukazoM MuHucTepcTBa oopasoBanus U Hayku PO ot 17 mas 2012 1. Ne413)
¢ u3MeHeHusiMi Ha 12 aBrycra 2022 r.

- IIpuka3 Munnpocsemenuss Poccun ot 09.10.2024 Ne704 "O BHeceHMM HW3MEHEHUU B
HEKOTOpble TpuKa3zbl MunHuctepcTBa mnpocBenieHus Poccuiickoit ®enepanuu, KacarolUecs
benepanbHBIX 00pa30BaTEIbHBIX MPOTPaMM HAYAIBHOTO OOIIEro 00pa3oBaHUs, OCHOBHOTO
o01mrero oOpa3zoBaHus U cpeHero obiero oopazopanus” (3apeructpupoano B Muntocre Poccun
11.02.2025 Ne81220)

- OcHOBHOII 0011€00pa30BaTEeNbHON MpOrpaMMbl cpefHero obmero obpazoBanuss MAOY
UYepsumesckoit COLI

- Yuebnoro miana MAOY Yepsumesckoit COLLL, yTBep»kA€HHOTO MPUKA30M AUPEKTOpPA
Kunskopoir H.A. ot 29.08.2025 roma Ne 298-OJ1 u cormacoBanHoro 29.08.2025 roma Ha
3acenanun Ynpasisatoniero coeeta MAOY Yepsumesckoir COLL npotokosn Nel2

- [Iporpammsl Bocriutanuss MAOY Yepsuiesckoit COLI

[Iporpamma 1o ¢u3nke 06a30BOTO YpOBHS Ha ypPOBHE CpPEOHEr0 OOmIero oO0pa30BaHUS
pa3paboTaHa Ha OCHOBE NOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOECHHS OCHOBHOM
oOpa3oBaTenbHON nporpammsl, npejctaBieHHbIX B PI'OC COO, a Takxke ¢ yuéroM ¢eaepanbHON
paboyeil mporpaMMbl BOCIIUTAHUS M KOHIIETILIMY NIPEToiaBaHusl yueOHoro npeamera «Pusnkay B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3yrOIIMX OCHOBHbBIE
o0pa3oBaTesbHbIE TPOTPAMMBI.

Copnepxanue mporpaMMbl MO (pU3MKe HamnpaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
HayyHOW KapTuHbI Mupa oOyuarouuxcs 10—11 kimaccoB npu oOyueHuun ux pusmke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITEIbHOCTHOTO nojixoaa. IIporpamma no ¢usmke cOOTBETCTBYET
tpeboBanusiM ®PI'OC COO k nmiaaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKK€ YYUTHIBAET HEOOXOAMMOCTb peaU3allMd MEXIPEeIMETHbBIX
CBsA3eM (PU3MKM C €CTeCTBEHHO-HAyYHbIMHU YyueOHBIMU IpenMeTramMu. B Hell ompenpenstorcs
OCHOBHbIE 1IeIM M3Y4eHUs] (PU3MKU Ha YpOBHE CpellHero obmiero oOpa3oBaHUs, MIAaHUPYEMbIE
pe3ysbTaThl OCBOCHUS Kypca (PU3UKH: TMUYHOCTHBIE, METaNpeIMETHbIE, IPeMeTHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma o usmKe BKIIOYAET:

e [UIAHUpPYEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3UKU Ha 6a30BOM YpOBHE, B TOM UHCIIE

IpeIMETHBIE PE3YIbTAThI MO rojIaM O0yUEHUs;

e cojaepxaHue yuyeOHoro nmpeamera «Pu3nkay 1Mo rojgam o0ydeHus..

®dusnka Kak HayKa 0 HanOoJiee 00IMX 3aKOHAX MPUPOJIBI, BBHICTYIIAas B KaUe€CTBE YIEOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY 3HaHHI 00 OKpyKarolleM MUpE.
HIkonbHBIA Kypc (U3HKH — CHCTEMOOOPA3yIOUIM Uil €CTeCTBEHHO-HAYUHBIX Y4EOHBIX
IPEIMETOB, TOCKOJBKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE MPOLIECCOB U SIBICHUH, H3y4aeMBbIX
XUMUeH, Ouonorued, pusnyeckoi reorpadueid m acTpoHoMuen. Mcmonb30BaHUE W aKTUBHOE
IpUMEHEHHE (PU3NUECKUX 3HAHUH ONpeAEIseT XapakTep U Pa3BUTHE pa3HOOOPa3HbIX TEXHOIOT U
B cdepe SHEPreTuKH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, MOJYYEHUS HOBBIX MAaTEpHUalIOB C
3aJJaHHBIMH CBOMCTBaMH U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOMU BKJIAJ B ((OPMUpPOBAHHE



€CTECTBEHHO-HAyYHOM KapTHHBI MHUpa OOydaroumxcsi, B (pOpMHUpPOBaHHE YMEHHH NPUMEHATh
HAYYHBII METOJ] TO3HAHUS ITPH BHITIOJIHEHUH UMHU YI€OHBIX UCCIICIOBAHMIMA.

B ocHOBY Kypca (hu3uku A7 ypOBHS cpetHero o0mero oopa3oBaHus MOJIOKEH PsI UICH,
KOTOPbIE MO’KHO paccMaTpUBaTh KaK MPUHIIMIIBI €r0 OCTPOCHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM C HEM KypC SBISETCS JIOTMUECKU 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3fesioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEW MaTepuall Kypca (PU3HKH OObEIUHEH BOKPYT
¢usnueckux Tteopuil. Beaymum B Kkypce sBisercs (GOpMHpPOBaHHME IPEACTaBIEHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus mpeanoaraeT UCIoJIb30BaHHE TyMaHUTapHOTO
noTeHuana (Gu3nYecKoi HayKu, OCMBICICHUE CBSI3U Pa3BUTUS (PU3UKH C Pa3BUTHEM OOLIECTBA, a
TaKXe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M 9KOJIOTUYECKUMU MPOOIIEMaMH.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gpu3nku npezmnonaraetT 3HakOMCTBO € IIMPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUYECKHUX MPHIIOKEHUH N3YYE€HHBIX TEOPHI M 3aKOHOB.

Hoes skonocuzayuu peanusyercs IMOCPEICTBOM BBEJICHHS 3JIEMEHTOB COJEPKaHMs,
HOCBALIEHHBIX 3KOJIOIMYECKMM Npo0jeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbl C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKKe 00CYXKIeHUS MPoOIeM palliOHAIBHOTO IPUPOJIOTIONIB30BAHMS U
HKOJIOTHYECKOH OE30MacCHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3UKH Ha yYpOBHE CpeIHEro obero oOpa3oBaHUS
ABIISIOTCS (U3MUecKue Teopuu ((HOopMHUpPOBaHHME MPEJACTABICHUA O CTPYKType HOCTPOCHUS
¢usnveckoil TeopuH, poiM (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPHUPOE, TPAaHUIAX MPUMEHUMOCTH TEOPHH, JJISi ONMMCAHHUS €CTECTBEHHO-
HaYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-IeTETbHOCTHBIN MOIX0/ B Kypce (DU3MKU pealn3yeTcs MPEexXIe BCEro 3a CuéT
OpraHu3aIluy SKCIIEPUMEHTAILHON NIESTENbHOCTH oOydarommxcs. J{ims 6a30Boro ypoBHS Kypca
(GU3UKK — ITO UCTONB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
7a00paTOpHBIX PabOT, KOTOpbIe B Iporpamme Mo (usuke oOBbEIMHEHBI B OOLIMI CHUCOK
YUYEHHUECKUX NPaKTUYEeCKUX paboT. BblaeneHue B ykazaHHOM IEpedyHE JIaOOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSI M OLEHKH, OCYIIECTBISIETCS YYAaCTHHKAMH O0pa3oBaTeIbHOTO
mpoIriecca UCXOo/sl U3 0OCOOCHHOCTEH TIJIAHUPOBAHUS M OCHAIeHus1 kabuHera ¢pusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJAJCHHE OOYYAIOUIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHHMS,
UCCIIEIOBAaHHUS 3aBUCHUMOCTEH (PU3UUECKUX BEJIMYMH M TIOCTAHOBKY OIIBITOB MO IPOBEPKE
NIPEIO’KEHHBIX THITOTE3.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacuETHBIX W KadeCTBEHHBIX 3amad. [Ipu sTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHON (PM3UYECKON MOJIEINbIO,
MO3BOJISIOIINE TPUMEHATh H3yUYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJJHOTO pasjelnia Kypca,
TaK W WHTETPUPYS 3HAHUS W3 PA3HBIX pasfenoB. s KadecTBEHHBIX 3ajad MPHOPHTETOM
SBIISTIOTCSI  3aJaHUsT Ha OOBSICHEHWE TMPOTeKaHWs (U3NYECKUX SIBICHHH W TIPOIIECCOB B
OKpY’Kalollel >KU3HHU, TpeOyromue BbIOOpa (u3MuUecKol MoJenu i CUTYyalud HpaKTHKO-
OpPUEHTHPOBAHHOT'O XapaKTepa.

B coorBerctBun ¢ TpebdoBaHusmu DPI'OC COO k MarepuasbHO-TEXHHUYECKOMY
obecreueHno yu4eOHoro mporecca 0a30BbIii ypOBEHb Kypca (PU3UKU Ha YPOBHE CPETHETO OOIIETO
00pa30BaHUs JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX MPEIMETHOTO KaOWHEeTa (PU3MKH MM B YCIOBHSIX
MHTETPUPOBAHHOTO KaOMHETa MpeIMETOB €CTECTBEHHO-HAY4YHOro LuKia. B kabuHere ¢u3nku



JIOJDKHO OBITh HEOOXOIMMOE J1abopaTopHOe OOOPYIAOBaHUE I BBHITIOJIHCHHS YKa3aHHBIX B
nporpaMMme 1mo GU3UKe YIeHUISCKUX MPAKTHIECKUX padOT U IEMOHCTPAITMOHHOE 000PYI0BaHHUE.

JlemoHCcTpanmoHHOEe  000pyAoBaHHe (HOPMHPYETCS B COOTBETCTBUU C TMPUHITUTIOM
MUHHMAaJIbHON JOCTATOYHOCTH U OOECIICUMBACT IMOCTAHOBKY MEPEUMCIICHHBIX B MPOrpaMMe T10
(GU3nKe KIFOYEBBIX JEMOHCTPAIMH JUIsI MCCIEIOBAaHUS HM3y4YaeMbIX SIBJICHHUH M IPOIECCOB,
OMIIUPUYCCKHUX U q)YHIIaMCHTaHBHBIX 3aKOHOB, UX TCXHUYCCKUX HpHMeHeHHﬁ.

JlaboparopHoe 000pymOBaHME ISl YUEHUYECKHX MPAKTUYCCKUX padoT GopMuUpyercs B
BUJIC TEMaTHYECKUX KOMILUICKTOB M OOECIeYMBacTCs B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcsi. Temarndeckue KOMIUICKTHI JIaOOpaTOPHOTO OOOpYIOBaHHS OJDKHBI OBITh
MOCTPOCHBI HAa KOMIUICKCHOM HCIIOJIb30BAaHUH AHAJIOTOBBIX W HU(POBBIX MPHUOOPOB, a TaKKe
KOMITBIOTEPHBIX H3MEPUTEIIBHBIX CHUCTEM B BUC U(DPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU IEJIIMU U3Y4YeHHs PU3UKU B 001IIEM 00pa30BaHUU SBISIOTCS:

dbopMHUpOBaHKE HMHTEpECa W CTPEMJICHHS OOYYAIOIIMXCS K HAyYHOMY M3YYCHHIO
MPUPOJIbI, PA3BUTHE UX UHTEIJICKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

pa3BUTHE TMPEACTABICHUI O HAydyHOM METOJAe IMO3HaHus U  (OPMUPOBAHUE
HCCIIEIOBATENILCKOrO OTHOLLICHUS K OKPYKAIOIUM SIBJICHUSIM;

dbopMUpOBaHKHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3yueHUs OCHOB CTPOCHHS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHHE YMEHUI OOBACHATD SBICHUS C UCIONIb30BAaHHEM (PU3UUECKUX 3HAHUN U
Hay4HBIX JI0Ka3aTeJIbCTB;

dbopMupOBaHUEe MPEACTABICHUN O POIH (PU3UKU ISl PA3BUTHSI IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH 1 TEXHOJIOTHH.

Jloctmxenune 3TuUX Iieliel oOecriedrBaeTcsl pelIeHHeM CIeAYIOUMX 3aJad B Ipoliecce
U3y4eHHs Kypca GU3MKH Ha YpPOBHE CpeHEro o01iero o0pa3oBaHus:

pUOOpETEeHNE CUCTEMBI 3HAHUM 00 OOLIMX (PU3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHsIX, BKJIIOYAsk MEXaHUKY, MOJIEKYISPHYIO (PU3HUKY, SIEKTPOAUHAMUKY, KBAHTOBYIO
(GU3UKY U JIEMEHTHI aCTPOPHU3UKY;

dopMHpOBaHHE YMEHUH MPUMEHSATh TEOPETUUYECKUE 3HaHUSA JUIsl OObBSICHEHUS
¢u3nUecKux SIBIEHUH B MpHpoJe M JUIsl TNPHUHATUS NPAKTUUYECKUX pEIIeHU B
MMOBCETHEBHOM JKU3HU,

OCBOCHME CIIOCOOOB pEIIEHUS pPa3IMYHbIX 3334 C SBHO 3aJaHHON (hu3nyecKoi
MO/JIeJIbI0, 3a/1a4, TIOPa3yMEBAIOIINX CAMOCTOSTENIbHOE CO3AaHNEe PU3NUECKON MOJIEIH,
aJIcKBaTHOW yCIIOBUSIM 3aJauu;

MOHMMAaHHE (PU3UYECKHX OCHOB M MPUHLUIOB AEWCTBUS TEXHUYECKHX YCTPOMICTB U
TEXHOJOTMYECKHUX IIPOLIECCOB, UX BIUSHUSA HA OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CAMOCTOSITETILHOTO IJIAHUPOBAHUS U MPOBEACHUS (HU3HMUECKUX
OKCIEPUMEHTOB, aHalW3a M  UHTEepOpeTanud  HH(pOpManuHu,  OnpeleseHus
JIOCTOBEPHOCTH MOJIYYEHHOIO PE3yJIbTaTa;

CO3/aHHE YCIIOBUM JUIsl pa3BUTUSI YMEHUN IIPOEKTHO-UCCIIEN0BATENIBCKON, TBOPUECKON
JESATECIIBHOCTH.

Ha wusydyenue ¢usuku (06a30BBIA YypOBEHBb) HAa yYpOBHE CPEIHETO OOIIero oOpa3oBaHMS
orBojuTcs 136 gacoB: B 10 kitacce — 68 yacos (2 yaca B Henento), B 11 kitacce — 68 yacos (2 gaca

B HEJIEITIO).



JeATeJIbHOCTD YYHMTEJISl € y4eTOM NPOrpaMMbl BOCTIMTAHUSA:

Fpan(z[chxoe BOCIIUTaHHUEC

(bopMHPOBATH POCCUICKYIO TPAXKIAHCKYIO
UICHTUYHOCTb, IPUHAJUIEKHOCTh K OOIIHOCTH
rpaxxaad Poccuiickoit @enepannu, K HApOAY
Poccun kak ucrounuky Biactu B Poccniickom
rOCy/IapCTBe U CYOBEKTY THICSUYETICTHEH
POCCUICKOM TOCYJapCTBEHHOCTH, U3YUYEHHUE U
yBa)K€HHUE TIpaB, CBOOO U 00s13aHHOCTEH
rpaxxaanuHa Poccuu;

MMaTpUOTHYCCKOC BOCIIMTAHUC

BOCIIUTHIBATH JIFOOOBb K POAHOMY Kpato,
Ponune, cBoeMy Hapony, yBaXXeHHUE K IPYyruM
Hapozgam Poccun; ucropuueckoe
npocBeleHre, GopMUPOBAHNUE POCCUHCKOTO
HallMOHAJIBbHOT'O UICTOPUYECKOTO CO3HAHHS,
POCCHICKOM KYJIBTYPHOU UIEHTHYHOCTH;

AYXOBHO-HPABCTBCHHOC BOCIIMTAHUC

BOCIIUTBHIBAaTh Ha OCHOBE JIyXOBHO-
HPaBCTBEHHOMU KYJIbTypbl HapoJ0B Poccun,
TPaAULMOHHBIX peInUruil HapooB Poccun,
(dbopMUpOBaHNE TPATUITUOHHBIX POCCUNCKUX
CEMEUHBIX LICHHOCTEW; BOCIIUTAHUE
YEeCTHOCTH, JOOPOTHI, MUJIOCEPANS,
COIEPEIKUBAHMS, CIIPABENINBOCTH,
KOJIJIEKTUBH3MA, APYKEIO0US U
B3aUMOIIOMOIIH, YBAXKECHUS K CTApILIUM, K
IIaMATH NPEJKOB, UX BEPE U KYJIbTYPHBIM
TpaaULUAM;

9CTCTHUYCCKOC BOCIIMTAHUE

(bopMHPOBATh AICTETUUECKYIO KYJIBTYpY Ha
OCHOBE POCCUNCKHUX TPAJUIIMOHHBIX
JTyXOBHBIX IIEHHOCTEH, MPpHOOILATh K JTY4IIUM
0o0pasiaM 0Te4eCTBEHHOIO U1 MUPOBOTO
UCKYCCTBA,

(u3nuecKoe BOCIIUTaHUE

(dbopMHUPOBAThH KYJIBTYpPY 30pOBOrO 00pa3a
JKU3HU U OMOIIMOHATILHOTO OJIarOmONydus —
pa3BuBaTh (HU3NUECKHE CITIOCOOHOCTH C
y4€TOM BO3MOXKHOCTEH U COCTOSIHHS
310pPOBbi, HABBIKOB 6630HaCHOFO IIOBCACHUA
B MPUPOJIHON U COLMATIBHOM Ccpelie,
YpE3BBIYANHBIX CUTYAIHIX;

TPYJIOBOE BOCIIUTAHHE

BOCIHUTHIBATh YBa)KEHUE K TPYAY,
TPYISIIMMCS, pe3yJibTaTaM Tpy/ia (CBOEro u




JIpYTUX JIIOJIEH ), OpPUEHTALIMS HA TPYAOBYIO
JeSITeIbHOCTD, OJy4eHue npodeccum,
JMYHOCTHOE CaMOBBIPAYKEHUE B
MPOIYKTUBHOM, HPABCTBEHHO JIOCTOMHOM
TpyJe B pOCCUIICKOM 0OLIeCTBE, Ha
JIOCTH>KEHHUE BBIIAIOIIMXCSA PE3YIbTATOB B
npodeccuoHaNbHOM e TEIbHOCTH;

9KOJIOTHYCCKOC BOCIIMTAHUC

(bopMHUPOBATH HKOJIOTMUECKYIO KYIBTYPY,
OTBETCTBEHHOE, OEPEKHOE OTHOLICHHE K
MIPUPOJIE, OKPYXkKAOLIEH Cpesie Ha OCHOBE
POCCHICKUX TPAJAUIIMOHHBIX TyXOBHBIX
[IEHHOCTEH, HAaBBIKOB OXPaHbI, 3aIIUTHI,
BOCCTAHOBJICHUS TIPUPO/IbI, OKPYKAIOIICH
cpenpbl;

BOCIIUTAaHHUC HCHHOCTef/’I HAaY4YHOI'O IMO3HaHUA

BOCITUTBHIBATh CTPEMJICHHUE K TTO3HAHUIO CEOsI U
JIPYTHX JIFOJICH, TIPUPOJIBI U O0IIECTBA, K
MOJYYECHUIO 3HAHHUM, KAYECTBEHHOTO
00pa3oBaHus C y4ETOM JIMYHOCTHBIX
MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH.




COJAEP)KAHUE OBYYEHUA
11 KUIIACC
Pa3nes 1. DinekTpoamHamuka

Tema 3. Maznummnoe none. I1eKmpoOMacHUMHAA UHOYKYUA

[TocrositHHBIE MarHuThHl. B3auMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cylieprio3uiuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIMY. KapTiHa TMHUM MarHUTHON MHAYKLMU T10J1S IOCTOSIHHBIX MarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUM MarHUTHOTO IOJIA
JUIMHHOTO IPSIMOrO IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHHMKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBieHHME. JIBHKEHHE 3apsyKCHHOM YacTHLBl B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTpOMarHUTHON MHAyKuu dapanes.

BuxpeBoe aiiekTpudeckoe mojie. OJIEKTPOABMIKYIAs CWJIA HMHIAYKIMM B IPOBOJHUKE,
JBUKYLIEMCS IOCTYIAaTEIbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBI€HNE CAMOMHIYKIIUMHU. DJIEKTPOIBUKYILASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJIS KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUUYECKOE IMPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUThl, JJIEKTPOJIBUraTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, HHAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JIMHUM UHYKIIUN MarHUTHOTO TOJIA.

B3aumopeicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HerictBue cuiibl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MOTOKA.

SIBieHME CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

W3y4yeHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

HccnenoBanue neiicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Pa3nen 2. KosiebaHnus 1 BOJIHBI
Tema 1. Mexanuueckue u I1eKmpomMazcHuUmHvle KOAe0anus
KonebGarenbnast cuctema. CB0OOOMHBIE MexXaHWYeCKHWe KoyeOaHusa. [apmMoHHuYeckue
kosnebanus. Ilepmon, wactora, amrumtyga W ¢asa konebanuil. IIpyKUHHBI MasTHUK.
MaremaTHuecKuii MasiTHUK. Y paBHEHUE TapMOHUYECKUX Konebanuil. [IpeBparienue sHepruu npu
TapMOHHMYECKHUX KOJICOaAHUSX.



Konebarenbuplii  KOHTYp. CBOOOJHBIC AJIEKTPOMArHUTHBIE KOJICOAHUS B HJICATHHOM
KoJIe0AaTeIbHOM  KOHTYype. AHAJNOTHs MEXIy MEXaHWYeCKMMHU M 3JIEKTPOMarHUTHBIMU
kosebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs SHEPTrHUHM B MICATLHOM KOJeOaTeIbHOM
KOHTYpe.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHYy)XeHHblE MeXaHUUYECKHE KOJeOaHusl.
Pe3onanc. BeinyKa€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

ITepemenHbIil TOK. CUHYCOMIAIbHBIA NIEPEMEHHBIM TOK. MOIIHOCTh NIEPEMEHHOIO TOKA.
AMIUIUTYTHOE U JeHCTBYIOIIEE 3HAaUEHUE CUJIbl TOKA M HAIIPSKEHMSL.

Tpancopmarop. I[IpousBoactBo, nepegaya W NOTPEOJIEHUE 3IEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKHE PUCKH MpU IPOU3BOJACTBE 3eKTpodHepruu. KynbTypa wucnonab3oBaHus
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue ycTpOHCTBA M MPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPUUYECKUH 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, TMHUU JIeKTporepeaay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeIbHOM cUCTEMbI (IPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

Habmroienue 3aTyxaronmx KoiaeOaHuil.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CB00OOAHBIE IEKTPOMArHUTHbBIE KOJIEOaHMs.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI TOKa UM HampsDKEHMsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Mogenb TUHUY 3IEKTPONEPEIAUH.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

Hccnenoanue 3aBUCMMOCTH NEPUOa MAJIBIX KOJeOaHUI Ipy3a Ha HUTHU OT JUIMHBI HUTU U
Maccsl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B ILENM U3 IOCIENOBATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLlIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanuueckre BOJIHBI, yclIoBUs pacnpoctpaHenus. Ilepuoa. CkopocTs pacrpocTpaHeHus
U JMHa BojHbL. [lomepeuHble M MpoOAOJIbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. ' pomkocTs 3Byka. Beicota ToHa. TemOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. YCJIOBHS M3IIyYEHHUsS JJEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTalus BeKTopoB E, B, V B anexkTpomarHuTHO# BoHe. CBOWCTBA 3J1€KTPOMAarHUTHBIX BOJIH:
OTpa)keHHe, TpeJoMJIeHHe, noispu3auus, audpakuus, uHreppepenuus. CkopocThb
AIIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEeHEHME 3IEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

[TpuHIMIBI paAMOCBS3U U TeNleBUACHUA. Pannonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M NPAKTUYECKOE NMPUMEHEHHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajgap, paiuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenegon, CBU-meusb.



Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

HaOnronenue oTpaxeHus U MpeJoMIIeHUs MEXaHMUECKUX BOJIH.

HaGnronenue unrepdepeHunn u Audpakuuy MEXaHH4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabumroneHne cBs3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYIOM M 4YacTOTOU
KoJie0aHui.

HccnenoBanue  CBOWCTB — 3JIEKTPOMArHUTHBIX — BOJH:  OTPaXKEHUE, IPEIOMJICHHE,
noJsipu3aus, Tudpakuus, “HTepdepeHIus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonuHeiiHoe pacpocTpaHeHHEe CBETa B OAHOPOIHOM cpere.
JIyu cBera. ToUEUYHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxxeHHs cBeTa. [locTpoeHune Hu300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKkOHBI IpeJOMJECHHsS cBeTa. AOCOJMIOTHBIA IOKa3aTellb
npeiomienus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblii yroa MOJHOTO BHYTPEHHEIrO
OTpaKEHMUS.

Hucnepcus cseta. CiioxxHbIi cocTaB O6enoro cera. L{ser.

CoOuparomiue M pacceuBaromue JuH3bl. ToHkas nuH3a. DOKYCHOE pPACCTOSHUE U
ONTHYECKas cuiia TOHKOM JuH3bL. [locTpoeHne n3obpakeHuil B cOOMparOUX U pacCenBaIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. HMHTepdepenius cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJI0IeHNsT MAKCUMYMOB U MUHUMYMOB B MHTEp()EPEHLIMOHHOM KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpaxkmus cBera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIAaBHBIX
MaKCHUMYMOB IIPH MaIeHUY MOHOXPOMATHYECKOT0 CBETa Ha TU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

TexHuueckue ycTpoWCTBa W MpPaKTUYECKOE NMPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
HOJIIPON .

Jlemoncmpayuu

[TpsimonuHeHOEe pacnpocTpaHEeHHe, OTpakeHHWe M TpeioMieHue cBeTa. OnTuueckue
npuOOopHI.

ITonmHOoe BHyTpeHHEE OTpaxkeHue. MoJieab CBETOBOAA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopenn MEKpOCKOIIA, TENECKONa.

Hab6nronenue natepdepeHiinm crera.

Habmonenue nugpakiuu cera.

Habmronenue aucrnepcuu cBera.

[Tony4yeHue ciekTpa ¢ HOMOLIBIO IIPU3MBI.

[Tomydyenue cnekTpa ¢ MTOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.

Habmionenue nosisipu3aiu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

N3mMepeHune nokasatesis IpeloMIIEHHUS CTEKIA.



HccnenoBanne CBOMCTB M300pKEHHM B JIMH3AX.
Hab6nonenue qucnepcuu cera.

Pa3zgea 3. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH
['panunbl NPUMEHUMOCTH KJIACCHUYECKOM MeXaHWKH. [locTynarsl cnenuanibHOM Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJISI CKOPOCTM CBE€Ta B BaKyyme, [MPUHLUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILCHUE JIUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ SHEPTUEH U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHs TOKOSI.

Paznen 4. KBantoBasi pusuka
Tema 1. Dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Tnanka cBsi3u sHEprun (HOTOHA C €r0 YACTOTOH. DHEPTHs U UMITYJIbC
doToHa.
OtkpeiTue u wuccnenaoBanue Qoroadpdexra. Onbitet A. I'. CroneroBa. 3aKoHBI
dororddekra. Ypapuenue Diinimreitna 1 Gotosddexra. «Kpacnas rpanuna» potosddexra.
Hasnenue ceera. Onbith [1. H. JleGenena.
XHUMHUYECKOE IEHCTBUE CBETA.
TexHuuyeckue YCTpOICTBA M MpaKTHUECKOE NpUMeHeHHe: (PoTosnaemMeHT, (OTOAATUUK,
coNHe4Has OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®dotor(PeKT Ha yCTaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETo GpoToad¢exra.
Cseroguog.
Conneunas Oarapes.
Tema 2. Cmpoenue amoma
Monens aroma Tomcona. OnbiTel Pesepdopaa mo paccesHuto o -dactuil. Ilnanerapnas
monenb atoMa. [locrynater bopa. Usnyuenue u nornomieHue GOTOHOB MpU MEPEXOAE aTroma C
OJIHOTO YPOBHS 3HEpruu Ha apyroi. Bunsl ciektpoB. CrieKTp ypOBHEN 3HEPTUH aTOMa BOJOPO/Ia.
BosHoBbIE cBoiicTBa yacTull. BonHb! ae bpoitnsa. KopnyckynsipHO-BOTHOBOW JTyaau3M.
CHOHTaHHOE U BBIHYKJEHHOE U3TyUeHHE.
TexHuueckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHHUE: CIHEKTPajJbHbI aHaIn3
(cTieKTpOCKOI), J1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopnens onbita Pesepdopra.
Ornpezenenne JIMHBI BOJIHBI Jlazepa.
Habmroienue nuHenvaTbiX CeKTPOB U3JIyUEHUSI.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul
Habmionenue nuHeiiuaToro crnekrpa.
Tema 3. Amomnoe aopo
DKCHepUMEHTHI, JOKa3bIBAIOIIHNE CIOKHOCTh CTPOCHHUS siApa. OTKPBITHE PAAMOAKTUBHOCTH.
Omneitel Pe3epdopna mo onpeneneHuio coctaBa paarnoakTUBHOTO u3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3IydeHus. BiusHue paioaKTUBHOCTH HA JKUBBIE OPTaHU3MBI.



OTtkpeITHE TIPOTOHA U HeWTpoHa. HykimonHas monens siapa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacnaa. DJIEKTPOHHBIM M MO3UTPOHHBINA OeTa-pacnaa. ['aMma-usiyueHue. 3akoH
pazMoaKTUBHOIO pacnaja.

OHeprus cBs3M HyKJIOHOB B sifipe. SlnepHble cuiibl. JledekT Maccl sapa.

SInepusle peakuuu. [lenenue u CUHTES SIED.

Anepuplii  peaktop. TepmosiaepHblii cuHTe3. [IpobneMbl M NIEpCHEKTHUBBI  SAAEPHOM
JHEPreTUKU. JKOJIOIMYECKUE aCIIEKThI AI€PHON SJHEPTETUKH.

OnemeHTapHble YacTULBI. OTKpPBITHE TO3UTPOHA.

MeTo/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTalbHbIE B3aUMOAeHCTBUSA. EMuHCTBO (pr3nueckoi KapTUHbBI MUpA.

TexHHuecKue ycTpoNCTBAa M IPAKTHYECKOE IMPUMEHEHHUE: J03UMETp, kKamepa Buibcona,
SIIEPHBIN peakTop, aTOMHast bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpekoB vacTuil (110 rTOTOBBIM oTorpadusim).

Pa3nes 5. Di1eMeHTBI ACTPOHOMUM M aCTPOPU3UKHU

Oranbl pa3BUTUA acTpoHOMUU. [IpHKIagHOE M1 MUPOBO33PEHUECKOE 3HAUEHNUE AaCTPOHOMUMU.

Bun 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

ConneyHas cucrema.

Connue. ConneuyHast akTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, HX
OCHOBHBIE XapaKTEpUCTHKU. /J[narpamma «CreKkTpajlbHbIN KJIacC — CBETUMOCTBY. 3BE3/1bI INIABHON
MIOCJIE0BATENBHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE3]  IJIaBHOMU
nocneaoBaTenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE TMPEACTABIECHUS O
MPOUCXO0KACHUH U BoJoMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [1yts — Hamia ["anaktuka. [Tonoxxenne u neuxxenue Connua B ['anaktuke. Turbl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbBIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoil. 3akon XaO6ma. Paz6eranue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyyeHue.

MacmtaOHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYXEHHBIM TJ1a30M C MCMOJIb30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUISL OTIpEIeNICHUs] MOJI0KEHHUS HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3MS
CeBepHOro nonymapus 1 sipkue 3BE3/1bI.

Habmonenus B Teneckon Jlynsl, ianet, Mneunoro Ilyrtu.

O0o0maroniee moBTOpPEeHNE

Posnb Qu3MKHM W acTpOHOMHUM B 3KOHOMUYECKOH, TEXHOJOTHMUECKOW, COLMAIbHON U
THYECKOH chepax AeaTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3MKHU U aCTPOHOMHH B COBPEMEHHOM
HAay4YHOW KapTHHE MHUpa, POJib (HU3WYECKON Teopuu B (OPMHUPOBAHMM TPEACTABICHUH O
(bU3UYECKON KapTHUHE MHpPa, MECTO (PU3MYECKOM KapTUHBI MHpA B OOIIEM PSIYy COBPEMEHHBIX
€CTECTBEHHO-HAY4YHbIX IIPEACTABICHUI O IPUPOJIE.

Me:xnpeameTrHblie CBA3H



N3ydyenne kypca ¢u3uku 06azoBoro ypoBHsS B 11 Kjacce OCymIeCTBIsSETCS € Y4ETOM
COJICPXKATENbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4YHbIH (hakT, rumores3a, (u3nMyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOICHHE,
AKCIIEPUMEHT, MOJIEIIMPOBAHHE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTApPHBIX (DYHKIUH,
MPHU3HAKU TI0I00US TPEYTOIBHUKOB, ONIPEISIICHNE TUIOIIA N TUIOCKUX GUryp U 00bEMa Te.

Buonoeus: anekTpudecKue SBICHUS B )KUBOU MPUPOJIE, KOJIeOaTEIbHbIC JBUKEHUS B )KUBOU
MPUPOJIE, ONITUYECKHUE SIBJICHUS B )KUBOU NMPUPOE, ACHCTBUE paivallii Ha KUBbIE OPraHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpHUCTallIMyeckash CTPYKTypa TBEPIBIX Tell,
MEXaHHU3MBbI 00pa30BaHUS KPUCTAJUTMUECKOHN PEIIETKY, CIIEKTPAIBHBIN aHAIN3.

Teoepagus: mMarHUTHBIE TONIOCA 3€MIIH, 3aJIeKU MArHUTHBIX Py, (POTOChEMKA 3eMHOM
MOBEPXHOCTH, MPECKa3aHNe 3eMIICTPSCECHUH.

Texnonoeus: MTMHUM dJIEKTpOIIepeiad, TeHEPaToOp MEPEeMEHHOr0 TOKa, 3JIEKTPOBUTATEb,
WHAYKIIMOHHAS T[1€4Yb, paxap, pPaauoNpuUEMHUK, TEIeBU30p, aHTeHHA, Tenedon, CBU-mneus,
MPOSKIIMOHHBIN anmapat, BOJJOKOHHAS ONITHKA, COJTHEUHAs OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(0a30BbI1  ypoBEHB) JIOJDKHO  OOECHEYHUTh  JOCTHKEHHE  CJIEIYIOIIMX  JIMYHOCTHBIX,
METaNnpPeIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pEe3ysIbTaThl OCBOCHMs yueOHOro mpeamera «PuU3MKa» JODKHBI OTPaXkaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOLIMXCSl PYKOBOJCTBOBATHCS COPMHUPOBAHHON BHYTPEHHEU
NO3WIMEH JHMYHOCTH, CHCTEMOH LEHHOCTHBIX OPHEHTAIMid, IO3UTHBHBIX BHYTPEHHHX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJULMOHHBIM ILIEHHOCTSAM POCCHHMCKOrO  OOILEeCTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITAa JESITEIbHOCTH B IMPOLECCE pealu3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHON eI TEILHOCTH, B TOM YHCIIC B YACTH:

1) rpa:kIaHCKOro BOCHUTAHUS:

Cc(OPMHPOBAHHOCTh  TPAXKAAHCKOM TMO3MIMK  OOYYaIOMIETrocs Kak aKTHBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

INPUHATHE TPAAULMOHHBIX OOILIEUEIOBEUECKUX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO NESATEIIFHOCTh B MHTEPECAaX TPaXKTAHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJIEHUU B 00pa3oBaTeIbHON OpraHU3alty;

yYMEHHE B3aWMOJICHCTBOBaTh C COLMAJIBHBIMH HMHCTUTYTAMM B COOTBETCTBHM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTH K TYMaHHTaPHOH M BOJIOHTEPCKOM JIEATEIILHOCTH;

2) IaTPHOTHYECKOT0 BOCTIUTAHMSI:

c(OpPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHNUS;

CIOCOOHOCTH OIICHWBATh CUTYAIIMIO ¥ TPUHUMATh OCO3HAHHBIC PEIICHUS, ODHEHTUPYSICh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U IICHHOCTH, B TOM YHCJIE B JICATEIBHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIa/1a B IOCTPOEHUE YCTONUNBOTO Oy IyIIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAsl CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
buznueckoil Hayke;

5) Tpy10BOT0 BOCIUTAHUS:

MHTEPEC K Pa3InYHbIM cpepaM npodeccHoHaNbHOM 1eATeIbHOCTH, B TOM YHCIIE CBA3aHHBIM
¢ (QU3MKOM M TEXHUKOW, YMEHHE COBEpIlIaTh OCO3HAHHBIM BbIOOp Oyayuiedl mpodeccun u
peaIn30BbIBaTh COOCTBECHHBIC JKU3HEHHBIC IIJIaHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B O0OJACTH (PU3UKU HA
MPOTSKEHUU BCEU KU3HU,

6) IKOJIOTHYECKOT0 BOCTTUTAHNA:

C(OPMHUPOBAHHOCTb HKOJOTHYECKOW KYJIbTYphl, OCO3HaHME IJI00AJIBHOIO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



MJIAHUPOBAHUE U OCYIIECTBIICHHUE IECTBUM B OKPYXKAIOIIEH cpejie Ha OCHOBE 3HAHUS LIEJIei
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIlUpeHHe OIbITa JEATENbHOCTH SKOJIOIMUECKON HAIpaBJIEHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c(OPMHPOBAHHOCTh ~MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAyYHOH NIeATEIbHOCTH, TOTOBHOCTh B MpoIlecce U3ydeHHs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M HUCCIIEI0BATENIBCKYIO IEATEIbHOCTh HHIMBUYaIbHO U B TPYIIIIE.

METANPEAMETHBIE PE3YJIbTATHI

IMo3naBaTebHbIE YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKkue JAeiicTBUs:

CaMOCTOSITENILHO (DOPMYITMpPOBaTh M aKTyadU3UPOBATh MNPOOJIEMY, paccMaTpuBaTh ¢
BCECTOPOHHC;

OTIPENENIATh SN ICATEIILHOCTH, 33]1aBaTh MapaMeTPbl U KPUTEPUU MX JTOCTHKCHHUS;

BBISIBIISITH 3AKOHOMEPHOCTH M TIPOTHBOPEUHSI B PACCMATPUBACMBIX (DU3HUYCCKHX SIBICHUSX;

pa3pabarbeIBaTh TUIAH PEHICHHS MPOOJIEMBI C YIETOM aHAIHM3a UMEIONIUXCS MaTepUaTbHBIX
¥ HEMaTePUATBHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATEIBHOCTH, OLIEHUBATH COOTBETCTBUE PE3YJILTATOB IENSIM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPAadOTy B YCJIOBHSX pPEATbHOT0, BHPTYaIbHOTO U
KOMOMHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

basoBbie ucciieqoBaTe/IbCKHUeE 1eHCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMA TOHSATHSIMH W METOAaMu (pU3UUecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITENHbHOCTH B 00JacTd
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PEIIeHHs 3a1a4
(U3HYECKOTO COACPKAHUS, MPUMEHCHHIO Pa3JIMIHBIX METOJIOB TTO3HAHHSI,

BJIQJICTh BHJIAMH JICATSIIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIIHH,
peoOpa3OBaHUIO U IPUMEHEHUIO B PA3IMYHBIX YIEOHBIX CUTYAIUSIX, B TOM YHCIIE TIPU CO3aHUN
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITH TPUIMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3WpOBaTh 3ajady, BBIJABUTAThH
TUIIOTE3Y €€ pelIeHus, HaXOIUTh apTyMEHTHI [T J0Ka3aTelIbCTBA CBOMX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AHATM3UPOBATH MOTYYCHHBIE B X0/I€ PEIICHHUS 3a/1a4H PE3YIbTaThl, KPUTHUECKU OLIEHUBAThH
UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MECHEHUE B HOBBIX YCIIOBUSX;

CTaBHUTH U (pOopMyTUpOBaTH COOCTBEHHBIC 33]]a4U B 00Pa30BATEIBHOM NESITETLHOCTH, B TOM
qHCIie TIPU U3YYeHUU (U3HKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT,

YMETh TIEPEHOCUTh 3HAHUS 110 (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACITCILHOCTH,

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00JIaCTeiH;

BBIIBUTATh HOBBIE HJICH, TIPEJIaraTh OPUTHHAIBHBIE MTOIXObl U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a1a4H, TOMYCKAIOIINE ATbTEPHATHBHBIC PEIICHUSI.



Patora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYHYCHHA I/IH(bOpMaI_[I/II/I (bnanecxoro COACPpIKaHHUA M3 MCTOYHHUKOB
pa3HbIX THUIIOB, CAMOCTOSITEIbBHO OCYHIECTBISATh IOHUCK, aHaJlIW3, CHUCTEeMATH3alUI0 U
MHTEPIIPETALNIO UH(POPMALIMK PA3IMUHBIX BUIOB U (HOPM MpE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTH MH(POPMAIIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHHUKAIIHOHHBIX TEXHOJIOTHUHA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHHKATHUBHBIX H OPraHU3allMOHHBIX 3aJda4d C CO6HIOI[CHI/ICM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3WYECKOTO COACPXKAHHUS B Pa3IU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HauYeHUS MHPOPMALIH U 1IeJICBOM ayIUTOPHH, BRIOUPast ONTUMAIILHYIO (hopMy mpeicTaBIeHUs
U BU3YaJIU3allHH.

KoMMmyHukaTHBHBIC yHHBepcaibHbIe yueOHbIe 1eHCTBHUSA:

OCYILIECTBIIATH OOIIEHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOI 1€ TEIbHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOHMIMKTHBIX CUTYallui U CMATYaTh KOH (DIMKTHI;

pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHS C HUCIOJIb30BAaHUEM S3BIKOBBIX
CPENCTB;

[OHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHON U MHAUBUAYAJIbHON pabOTHI;

BbIOMpPATh TEMATUKY M METO/bl COBMECTHBIX JEHCTBUH ¢ yuy€ToM OOIIMX HHTEPECOB U
BO3MOYKHOCTEHN Ka)KOr'0 4JIeHA KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM JEITEIBHOCTH, OpPraHW30BBIBATH M KOOPAMHUPOBATH
JIEHUCTBHSI 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JECHCTBUN, PACTIPEAEIISTh POJIA C Y4ETOM MHEHUN
YYaCTHHUKOB, 00CYXJ1aTh pe3yJIbTaThl COBMECTHON PaOOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJAa U KAXJOT0 YYaCTHHUKA KOMaH/bl B OOLIUI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeayiaraTb HOBBIE IPOEKTHI, OLICHWBATh WJIEH C IMO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIATH ITO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PpA3JIMYHBIX CUTyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKEeHHE, ObITh HMHUIIMATUBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuzanus:
CaMOCTOSITENIFHO OCYIIECTBJIATH IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMMUH, BBISIBIISITH IPOOJIEMBI, CTABUTh U ()OPMYJIUPOBATH COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHUS Pacu€THBIX M KAYECTBEHHBIX 3a/ady, IUIaH
BBITIOJIHEHHUS] MPAKTUYECKOM paboThl ¢ y4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTECHMUI;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuupsTh paMK1 y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX NMPEATIOYTCHUN;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OLICHUBATh MPUOOPETEHHBIN OTIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U TIPOSBIICHUIO 3PYIUILINH B 00J1acTH (PU3UKHU, TIOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEIbHbIN U KyIbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAIbHBIH HHTEJVIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTh, OLICHHBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIQJICTh HAaBBIKAMH MO3HABATEIBHON pe(ICKCUU KaK OCO3HAHUSI COBEPIAEMBIX JCHCTBHIA
Y MBICIIUTEIIbHBIX IIPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

MCIOJIb30BaTh PUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHHUS 110 UX CHUXKCHHUIO;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YyJIbTaTOB ACITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apryMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IIPABO APYTUX HA OLIMOKU.

B mporecce OCTHKEHMS TUYHOCTHBIX PE3yJIbTATOB OCBOCHHSI POTPaMMBbI IO (PU3HKE IS
YPOBHSI CpeHero oOIiero o0pa3oBaHus y OOYUYaIOIIUXCS COBEPIICHCTBYETCS SMOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIIMOHAIBHOE COCTOSIHUE,
BUICTH HAIPABJICHUS PAa3BUTHUS COOCTBEHHON SMOIMOHAILHOW Cephl, OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHHUSL, BKIIFOUAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEJIEHUE, CIIOCOOHOCTD aaNTUPOBATHCS K OMOIMOHATIBHBIM U3MEHEHUSM U TIPOSBISTH
THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHMBALMM, BKJIIOYAIOIIEW CTPEMIICHME K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMU3M, UHULIMATUBHOCTb, YMEHHE JE€HCTBOBATH UCXO/S U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh MOHMMATh SMOLMOHAIBLHOE COCTOSHHE APYIHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUH OOILIEHUS, CTIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOUAIOLIUX CIIOCOOHOCTH BBICTPAaWBAaTh OTHOIICHUS C JPYTUMU
JIOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U pa3peliaTh KOHMIUKTHI.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 11 kJacce npeamMeTHble pe3yabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxatb cHOPMUPOBAHHOCTh Yy O0OYUaIOIIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAyYHOUW KapTHHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
JEeSTENIbHOCTH JIFOJIeH, IeJIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUDA;

YUUTHIBaTh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3HUECKUX MOJAENeil: TOoYeUHBIN
AIIEKTPUYECKUH 3apsi, JIyd CBETa, TOUEYHBIN HCTOUHHUK CBETA, siIEpHAsi MOJIEIb aTOMA, HYKJIIOHHAs
MO/IENIb aTOMHOTO si/Ipa MPpH pellieHUH (PU3NYECKUX 3a/1aY;

pacnio3HaBath (U3HUECKHE SBICHUS (TIPOILECCH) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
AIIEKTPOJIMHAMUKH M KBAaHTOBOM (DM3MKH: 3JIEKTpUYecKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKLINS, JAEWCTBUE MarHUTHOIO IIOJII Ha IPOBOAHMK C TOKOM M JBIXKYILIMICS 3apaf,
AIIEKTPOMarHuTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEITHOE pacpoCTpaHEHUE CBETa, OTPaKEHUE,
npenomiieHue, uHTepdepeHuus, audpakuus W TMOJISIpU3alUsg CBeTa, JUCHEepCUsi CBeTa,
dorornekrpudeckuii 3hpdext (poroaddekr), CBeToBOE NaBlIeHUE, BOSHUKHOBEHUE TMHEIYATOTO
CIIEKTpa aToMa BOJ0pOJIa, ECTECTBEHHAsl U MICKYCCTBEHHAsl PallOaKTUBHOCTD;

ONKCHIBATh M3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
ANEKTPUUYECKYIO MMPOBOJUMOCTh Pa3IMYHBIX CPENl) U IJIEKTPOMATHUTHBIC SIBICHUS (TIPOLIECCHI),
UCTIONB3Ysl (U3UYECKHUE BEIUYMHBL: DJIEKTPUYECKHM 3apsi, cuja TOKa, DIEKTPUYECKOe
HaNPsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIAsl CUIIA,



paboTa TOKa, MHAYKLHUS MarHUTHOTO MOjs, cwia Awmmepa, cwia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPTHs SJIEKTPUUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W 4YacToTa KoyieOaHui B
K0JIeOaTeIbHOM KOHTYpE, 3apsi/l U CHJa TOKa B MPOIECCe TAPMOHUYECKUX DIIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUJla JIMH3bI, IPU OINUCAHUHM MPABUIHLHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJNb3YEMbIX BEIWYMH, MX OOO3HAUCHUS U EIUHUIIBL,
yKa3bIBaTh ()OPMYIIBI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETHUYNHAMU;

ONHUCBHIBATH M3YYECHHBIC KBAHTOBBIC SIBICHUS W TPOLECCHI, HUCMONB3Ys (PHU3NUECKUE
BEJIMYMHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M 4YacTOTa CBETa, SHEPrus W
UMIyasC (OTOHA, MEpPHOJ ToJypacmajia, SHEPrus CBSI3U AaTOMHBIX SJ€p, MPU ONHUCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIONB3YEMbIX BEIUYMH, MX OO0O3HAUYEHUS U
€IMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIONINE TAHHYIO (DU3MUYECKYIO BEIWYHHY C JIPYTHMHU
BEJIMUYMHAMU, BBIYUCIATH 3HAU€HUE (PU3NYECKON BEITMYHHBI;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl M SBIICHUSA, UCHOIB3Ys (U3NYECKUE 3aKOHBI U
OpUHLUMIIBL 3akoH OMa, 3aKOHBlI IIOCJEAO0BAaTENIbHOIO U MAPALIEIBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3akoH 3JICKTPOMAarHUTHOM  WHIYKLIHUH, 3aKOH
OPSIMOJIMHEHHOTO PacHpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPETOMIICHUS
cBeTa, ypaBHeHHUE DHIITelHA U1t HoTodPdeKTa, 3aKOH COXPaHEHHs JHEPTUU, 3aKOH COXPAHEHUS
UMITYJIbCA, 3aKOH COXPAaHEHUS AIEKTPUUYECKOrO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOIO YHCIIA,
noctynatel bopa, 3akoH paguMOaKTHUBHOIO pachajga, MpU 3STOM pa3inyaTh CJIOBECHYIO
(bOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHUE M YCIOBUS (TpaHMIIbI, OO0JIACTH)
IPUMEHUMOCTH;

OTpeeNATh HaIpaBJI€HWE BEKTOpa WHAYKIMU MarHUTHOTO IOJIS NPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiiel JlopeHna;

CTPOUTH M OIHMCHIBATh N300pa’keHHe, CO3/1aBaeMOe MIIOCKUM 3€PKaJloM, TOHKOH JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCIIEAOBAHUIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX H3MEpPEHUH: TMpu 3TOM  (QOpMYIUpPOBATH
npoOeMy/3anady U TUIOTE3Y Y4eOHOTO SKCIIEPUMEHTA, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO
000py10BaHUsl, MPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBL;

OCYILECTBIIATh MpPSIMBbIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH ITOM
BbIOMpATh ONTUMANbHBIA CHOCOO H3MEpPEHUs M MCMOJIb30BaThb HM3BECTHBIE METOJbl OIEHKU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTHU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IMPSIMbBIX U3MEPEHUI:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBaTh PE3yNbTaThl MOJYYEHHOH 3aBHCUMOCTH
¢u3znyecKkux BEIWYMH B BHAE TaOmuIl M TpapuKOB, JAeiaThb BBIBOABI IO pe3yJbTaTam
HCCJIEJIOBAHMUSI,

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpH TNPOBEICHUM HCCIENIOBaHMA B paMKax
y4eOHOTO OSKCIEPUMEHTa, Y4eOHO-UCCIENI0BATENbCKOM UM  IMPOEKTHOW JEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOTo 000PYAOBAHMUS;

pemate pacu€THbIE 3aJayd C SIBHO 3a/laHHOM (U3NYECKOM MOENbI0, HCIOJb3YsS
¢du3nyeckre 3aKOHbBI M MPUHIUIIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4 BIOUPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NUYECKHE BEIUYMHBI M (POPMYIBI, HEOOXOAMMBIE Uil €€ pelIeHHS,
MPOBOAMTD PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaUeHUS (PU3NUECKON BETHMUNHBI,

peliaTh KayecTBEHHbIE 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUMBYIO LIEMOUKY
paccyXIeHUl ¢ OOPOi Ha N3yUEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHUS;

UCIIOJIb30BAaTh MPU PEIIeHUH y4eOHBIX 33]1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKA, CTPYKTYpUPOBaHHUsS, HWHTEPIPETAllMd U TMPEJCTaBICHUS Yy4eOHOW U Hay4yHO-



HOMYJISIPHOH HH(OPMALINH, TOTYUYCHHOMN U3 Pa3IMIHBIX HCTOYHUKOB, KPUTHYECKU aHATTM3UPOBATh
MOJTy4aeMyr0 HHPOPMAIIHIO;

OOBSICHATH MPUHIUIIBI ICHCTBHSI MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3InyaTh
YCJIOBHUS UX 0€30IIaCHOTO MCIIOJIb30BaHMS B TIOBCEHEBHOW JKU3HH;

NPUBOJUTH MPHUMEPhI BKJIAJa POCCHICKHX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HAYKHU, B 00BACHCHHE MPOIIECCOB OKPYKAOIIETO MUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHIA;

HCII0JIB30BATh TCOPECTUUCCKUC 3HAHU I10 (I)I/I3I/IKC B HOBCGI[HCBHOﬁ JKU3HU AJIA OGGCHGLIGHI/ISI
0€30MacHOCTH MPH OOpAICHUHU C TPUOOPAMH U TEXHUYECKHUMHU YCTPOMCTBAMH, ISl COXPAHEHUSI
3JI0POBBS U COOJIFOICHHS HOPM 3KOJIOTHYECKOT0O TIOBSICHUS B OKPYKAIOIIEH cpee;
paboTaTh B rpylIe C BHIIOJHEHUEM PA3IMYHBIX COL[MAJIBHBIX POJIEH, IIIaHUPOBATh padboTy
IPYHIbl, PAlMOHAIBHO PAaCHpPEeIATh 00s13aHHOCTHU U IJIAHUPOBATH AEATEIbHOCTD B
HECTAaHJAPTHBIX CUTyallUdX, aICKBATHO OLCHUBATH BKJIA[ KAXKIO0TO U3 YHAaCTHUKOB I'PYIIILI B
peleHre paccMaTpUBaeMOit PoOIeMBbI



TEMATHYECKOE INTAHUPOBAHUE

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
No 11/ HaumenoBaHue pa3jiesioB u Konrtpou IpakrTu (undposbie)
B TeM MPOrpaMMbl Bceero bHBIC JecKHue JaTa nzydyenus oOpa3oBaTe/ibHbIE
padoTbI padoTbI pecypcbl
Pa3nen 1. 3JIEKTPOANHAMUKA
MarunurtHoe 1noze.
bubmuorexa [JOK
11 11 1 3 05.09-07.09
MICKTPOMATHHTHAS https://m.edsoo.ru/7f41bf72
UHIYKIHS
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
MexaHu4eckue u Bu6 110K
nonMMoTeKa
2.1 AIIEKTPOMAarHUTHEIE 9 1 12.09-26.09 httos://m.edsoo.ru/7fA1c97c
KoJeOaHus
99 MexaHudeckue u 5 1 98.09-19.10 bubmuorexa [JOK
3JIEKTPOMAarHUTHBIE BOIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 24.10-16.11 https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 24
Pa3znen 3. OCHOBBI CIIEITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CIEUATIBHOM 4 1 91 11-19 12 bubnuorexa [JOK
TEOPUU OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4

Pa3znea 4. KBAHTOBAS ®U3UKA



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuoreka [JOK

4.1 DJIeMEHTHI KBAHTOBOW ONTHUKH 6 21.12-30.01 https://m.edsoo.ru/7fA1c97c
bu6mmoreka [IOK
4.2 Crtpoenue aToma 4 01.02-15.02 https://m.edsoo.ru/7fA1c97c
bu6mmoreka [IOK
43 ATOMIHOE 1p0 > https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15
Paznen 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU
DJIEMEHTBI aCTPOHOMUU U bubnuorexa [JOK
>1 actpousuKu ! 1 20.02-21.08 https://m.edso00.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE
bu6mmoreka [IOK
6.1 O6o0maro1iee NTOBTOPEHHE 4 1 02.04-14.05 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOe Bpemst 3 16.05-23.05
OBIIEE KOJIMYECTBO YACOB I1O 68 4

I[TPOT'PAMME



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

N KounyecTBO 4acoB JIeKTPOHHbBbIE
[1]
Kontpo IIpakTn Hata nugposeie
n/ Tema ypoka
Bcero JbHBIE JecKHue H3y4YeHU s HNuaukaropsr @I o0pa3oBareJib
I
padoThI padoThI HbI€ PECYPChI
BCcroMHUTB ¥ IPUMECHUTH
HOCTOHHH::.IG MAarHHUTHI U HX COOTBETCTBYIOMIHE BuGmorexa LIOK
B3aUMOACHUCTBUC. MarnutHoe 1oJie. 1 05.09 €CTECTBEHHOHAYYHbIE 3HAHUS. https//m edsoo.ru/
BeKTOp MArHUTHOM MHIYKIIUH. ' PasnuMuarte  BONPOCH,,  KOTOPBIE f0c 9'77 8. :
JIuHUM MareuTHOU WHIYKIIUA BO3MOXHO €CTCCTBCHHOHAYYHO E—
HCCIICA0BATb.
MarHuTHOE T0JIe TIPOBOIHUKA C 3ananus u3 OaHKa 3aIHUIT 110
9] €} €CTECTBEHHO-HAYYHOW TPAMOTHOCTH Bubmzorexa LIOK
TokoM. OmBIT DpcTreaa. -
B N P 1 07.09 https://m.edsoo.ru/
3aMMOJICHCTBHE TTPOBOTHHKOB C
p ff0c98fe
TOKOM
3amanns n3 0aHka 3aIHUN 11O BuGmorexa LIOK
JlaGoparopnas padota «/3yueHue €CTECTBEHHO-HAYYHOM IPAMOTHOCTH
paToprai p v 1 1 12.09 M YAHORTP https://m.edsoo.ru/
MarHuTHOTO ITOJIS KaTyIIKH C TOKOM» ATEMATHHCCKHC pacieThl 1 ffOc98fe
npeoOpa3oBaHus -
JleiicTBHe MarHUTHOTO TIOJIS Ha 3amanus u3 OaHKa 3aIHUIT 10
MIPOBOIHUK ¢ TOKOM. Criia AMrmepa. €CTECTBEHHO-HAYYHOW TPAMOTHOCTH
MareMaTH4eCKHUE pacYEThl U but6mmoreka IIOK
JlaGoparopnas pabota p
W N 1 1 14.09 npeoGpazoBanHus https://m.edsoo.ru/
«HccnenoBanue AeHCTBUS
ff0c9ac0
[TOCTOSIHHOTO MarHUTa Ha PaMKy C
TOKOMY
JleificTBMe MarHUTHOTO TIOJIS Ha 3amanus u3 OaHKa 3aIHUI 10
€CTECTBEHHO-HAYYHOW TPAMOTHOCTH Bubmzorexa LIOK
JBHKYIIYIOCS 3apsOKEHHYIO YACTHILY. -
C };I Y }f 6 Y Y 1 19.09 https://m.edsoo.ru/
nna Jlopeniia. PaboTa cuiisl
peit £f0cOdf4
Jlopenia
ONEKTPOMAarHUTHAsT MHIYKIHS. 3amanns n3 0aHka 3aIHUN 110
IToTox BexTOpa MarHUTHOM 1 21.09 €CTEeCTBEHHO-HAYYHOM TPaMOTHOCTH

uaaykuun. DJ1C nnayknuu. 3aKoH



https://m.edsoo.ru/ff0c9778
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AIEKTPOMArHUTHOW WHAYKIHN
®dapazes

JlabopaTopnast pabota

3ananus U3 0aHKa 3aHUN 110
€CTECTBCHHO-HAYYHOM rPaMOTHOCTH

bubanoreka [JOK

7 «HMccnenoBanue siBICHUA 26.09 MaTeMaTHueCKAE pacueTs 1 https://m.edsoo.ru/

ANEKTPOMArHUTHON WHITYKIIA» ffOcal50
npeoOpa3oBaHus

WnnykTHBHOCTE. SIBICHHE 3ananus u3 6aHKa 3aHUH 110

camomuaykimn. JJIC €CTeCTBEHHO-HAYYHOH IrPaMOTHOCTH BuGmmorexa LIOK

8 CaMOMHAYKIMU. DHEPTHs 28.09 https://m.edsoo.ru/
MAarHUTHOT'O TOJISE KATYIIIKH C TOKOM. ffOca600
DNeKTpOMarHUTHOE TI0JIe
TexHuueckue ycTpoucTBa U ux
MPUMEHEHHE: TOCTOSHHBIC MATHUTHI, 3aanus U3 6aHKa 3aHUI 110

9 AJIEKTPOMarHHTHhl, 3JIEKTPOIBUTATEb, 03.10 €CTeCTBEHHO-HAYYHOM IrPaMOTHOCTH
YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTHII,

HHIYKIIMOHHAS [eYb
. 3amanus U3 6aHKa 3aJHUH T10 Bubnuoreka LIOK
O6o06maromuii ypok «MarHuTHoe .

10 N 05.10 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
rojie. DIeKTPOMAarHuTHAsT MHIYKIHSD» £f0cabs?
KontpomnsHas pabora no treme 3apanns us 6anka Sa}iHHﬁ 1o Bbubmuorexa IIOK

11 «MarsaurtHoe moJie. 10.10 CCTCCTBCHHOHAYHHOM TPAMOTHOCTH https://m.edsoo.ru/

MaremaTHyecKkue pacyeTsl 1
DeKTPOMATHUTHAS HHITYKI[HSD) npeoGpasoBays ffOcad58
CB00OOIHBIC MEXaHIMYECKUE 3ananus U3 OaHKa 3aIHHUH 11O
koneOanms. ['apMoHnveckue €CTECTBEHHO-HAYYHOU rPAMOTHOCTH Bubnmorexa LIOK

12 KoniebaHus. Y paBHEHHE 12.10 https://m.edsoo.ru/
TapMOHMYIECKHUX KOJeOa M. ff0caf06
[IpeBpatenue snepruu
JlabopaTopnas pabora 3amanus u3 6aHKa 3aTHAN TIO

13 «Hccmenosanye 3aBUCUMOCTH 17.10 ;ZTCCTBCHHO'HaY‘IHOﬁ rpaMOTHOCTH
HEpHO/Ia MANTbIX KOJIEOaHui Ipy3a Ha aTeMaTHICCKNC pacdeThl 1
HUTY OT JJIMHBI HUTU U MAacChl IPy3a» npeobpazoBaHms
KonebarenpHbiit kKoHTYp. CBOOOIHBIE 3amanus u3 6aHKa 3aTHAN TIO bubnmnoreka [JOK

14 AJIEKTPOMArHUTHEIC KOJICOaHUS B 19.10 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/

nacajibHOM KoJIe0aTeIbHOM KOHTYp€.

ff0cb820
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Amnanorus MEXAY MEXAaHUICCKUMHU U
SJICKTPOMArHUTHbBIMU KOJIeOAHUSIMHU

®opmyna Tomcona. 3akoH

3ananus U3 0aHKa 3aJHUN 110

But6mmoreka IIOK

15 COXpPaHCHUS SHEPTUH B UICATBHOM 24.10 €CTECTBEHHO-HAYHOI https://m.edsoo.ru/
KOJIe0aTenbHOM KOHTYpE IPAMOTHOCTH. ffOcb9ca
IIpencraBneHue o 3aTyxXaromux
KoyieOaHusX. BBIHYXICHHBIC 3ananus U3 0aHKa 3aHUN 110 Bubmuoreka [IOK

16 MexaHuueckue Konebanus. Pesonanc. 26.10 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
BhIHYX/IEHHBIE 3JICKTPOMArHUTHBIC ffOcbb86
KoJIeOaHus
[lepemennsiii Tok. CUHYyCOUIaNbHBIN
NepeMEHHbIN TOK. MoLIHOCTh 3aganus u3 GaHKa 3aHUH 10 Bubmmoreka IIOK

17 MEPEMEHHOT0 TOKA. AMILIUTYTHOE U 07.11 €CTeCTBEHHO-HAyYHOH IrPaMOTHOCTH https://m.edsoo.ru/
JICUCTBYIOII[CE 3HAUCHUE CUITBI TOKA U ffOchd34
HaIpsDKEHUS
Tpanchopmarop. Ilpoussoacrso, 3ananus u3 OaHKa 3aHUH 11O

18 nepenaya u noTpedieHre 09.11 €CTECTBEHHO-HAyYHOU TPAMOTHOCTH
3JIEKTPUYECKOM S3HEPrUun
YCTPOHCTEO i1 MpAKTHECKoe 3aganus u3 6aHKa 3aHUH 110 bubmmoreka [OK

19 TIPHMEHEIHE SIICKIPHAECKOTo 14.11 €CTeCTBEHHO-HayYHOH IrPaMOTHOCTH https://m.edsoo.ru/
3BOHKA, reHvepaTopa TIepEMEHHOTO ff0cc324
TOKa, JINHUI 3JIeKTporiepeiad -
DKOJIOTHYECKUE PUCKH MTPH
NPOU3BOJCTBE SJIICKTPOSHEPTUH. 3amaHus U3 0aHKa 3aHUN 10

20 Kynbrypa ncnonp3oBaHus 16.11 €CTECTBEHHO-HAyYHOH TPaMOTHOCTH
3JIEKTPOIHEPTUHU B ITOBCETHEBHOM
KHU3HU
MexaHuyecKue BOJIHBI, YCIOBUS Samanus u3 6aHKa 3aIHHUH M0 Bbubnaunoreka [JOK

21 pacmpocrpanenus. [lepuon. 21.11 €CTeCTBEHHO-HAYYHOH IrPaMOTHOCTH https://m.edsoo.ru/

CKOpOCTB PpacrpoCTpaHCHUs U JJINHA

ffOcca54



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
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BouHbL. [lonepeyHsle 1 MPOAOIbHBIC
BOJTHBI

3Byk. CkopocTs 3ByKa. ' poMKoCTh

3ananus U3 0aHKa 3aJHUN 110

But6mmoreka IIOK

22 23.11 €CTECTBEHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/
3ByKa. Bricora ToHa. TemOp 3Byka
ffOcccOc
DNeKTPOMAarHUTHbBIE BOJIHBI, UX 3ananust u3 6aHKa 3aIHUH 10 bubanoreka [JOK
23 cBolicTBa 1 ckopocTs. 1llkana 28.11 €CTECTBEHHO-HAYYHOH IrPaMOTHOCTH https://m.edsoo.ru/
3IIEKTPOMArHUTHBIX BOJH ffOccfeO
IIpuHOUIBI pagHOCBS3U U 3amanns n3 0aHka 3aHUN 110
24 TeneBuaeHud. PasBurue cpencts 30.11 €CTECTBEHHO-HAyYHOH TPAMOTHOCTH
cBs3u. Pannonokanus
" . Konc 3ananus u3 OaHka 3aHHH 1O Bu6morexa [OK
oHTpoJbHAs pabora «Konebanus u €CTeCTBEHHO-HAyYHOH IrPaMOTHOCTH
25 P P 05.12 4 P https://m.edsoo.ru/
BOJTHBI» MaremaTtuuecKkue pacuerbl U £0CCH8
npeoOpa3oBaHus Ticcblo
[IpsmonuHeitHOE pacpocTpaHeHHE
CBIZTa B OTHODO le)ﬁ cpe Zp 3ananus u3 6aHKa 3a1HHUI MO bubnuorexa IIOK
26 {l PoA pene. 07.12 €CTECTBEHHO-HAYYHOM IPaAMOTHOCTH https://m.edsoo.ru/
Toueunslii uCTOUHUK cBeTa. JIyu
ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI 3ananus u3 6aHKa 3aHUI M0 Bubmmorexa [IOK
27 oTpaxkeHus cBeta. [ToctpoeHue 12.12 €CTECTBEHHO-HAyYHOH TPaMOTHOCTH https://m.edsoo.ru/
n300pakeHHI B IIIOCKOM 3epKalie ffOcd4e0
IIpenomnenue cera. Ilonnoe
BHVIDCHHEE OTPaKEHIe 3aianus u3 6aHKa 3aJHUN IO Bbubmuorexa IIOK
8 1‘[ YTp ! TP : 14.12 €CTECTBEHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/
€/IeTBHBIIA YTOII TIOJTHOTO
pen yr ffOcd7f6
BHYTPECHHETO OTPaKCHUS
a6 5 " 3ananus u3 OaHKa 3a/HHH 110 Bu6nuoreka [JOK
abopatopHas padota «/3mepenue €CTeCTBEeHHO-HayYHOH IrPaMOTHOCTH
29 paTOpHaZ p P 19.12 YHHOH TP https://m.edsoo.ru/
IoKa3aTessl MPEeJIOMIICHUS CTEKIIa) MaremaTHueCKHE pacyeThl U £0cd67
peoOpa3oBaHUs Medb/a
JIumssl. [Toctpoenue nzoOpakeHmii B 3amanus u3 6aHKa 3aJHUN TI0 Bubmmoreka IIOK
30 nunH3e. opMyna TOHKOH JIHUH3BL. 21.12 €CTeCTBEHHO-HAay4HOH IPaMOTHOCTH https://m.edsoo.ru/

VBennueHwne JIMH3EI

ffOcddle
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JlabopaTopras pabora

3ananus U3 0aHKa 3aJHUN 110
€CTECTBEHHO-HAYYHOM rPaMOTHOCTH

31 «HccaenoBanue CBOMCTB 26.12
N MareMaTHYECKUE PacyeThl U
n300pakeHHH B JIMH3AX) MpeoGpa3oBans
Hucnepcus cBeta. Cl0XKHBII cOocTaB 3aganus 3 6aHkKa 3aIHHi 110
32 6enoro ceera. L{ger. JlaGoparopnas 28.12 €CTECTBEHHO-HAY4YHOU I'PaMOTHOCTH
pabota «HabmoneHue nucnepcun ' MareMaTH4yecKie pacyeTsl U
cBeTa» peoOpa3oBaHus
W 3amaHus u3 0aHKa 3aJHUAN 110 But6mmoreka IIOK
33 HTep(I)epCHLII/ISI cBeTa. I[PI(I)E)&KI_[I/IH 09.01 eCTeCTBeHHO-HayHHOﬁ TPaMOTHOCTH https://m_edsoo_ru/
cBeta. JludpaknuoHHas peméTka
Jlacppai P ffOced22
I 3amanus u3 0aHKa 3aJHUAN 10 Bubmmoreka IIOK
34 HonepeqHOCTL CBCTOBBIX BOIH. 11.01 €CTECTBEHHO-HAYYHOH IPAMOTHOCTH https://m.edsoo.ru/
OJIIPH3AIIUS CBETa
P ffocf02e
OnTryeckue mpuOOpPHI U yCTPOHCTBa 3amanus u3 OaHKa 3aIHUI MO
35 1 YCIIOBUS HX 0€3011acHOTO 16.01 €CTECTBEHHO-HAYYHOH IPAMOTHOCTH
MIPUMEHCHHUS
I'panuiipl TpUMEHUMOCTH 3amanus 3 0aHKa 3aHUH 110
’ ; i ul €CTECTBEHHO-HAYYHOW TPAMOTHOCTH Bubmiorexa OK
KJIACCHYECKON MexaHUKH. [10CTymaTh -
36 . Y 18.01 https://m.edsoo.ru/
CICIHATBHON Teopuu
P ffOCf862
OTHOCHUTEJIbHOCTH
OTHOCUTEIBLHOCTh 3ananus u3 OaHka 3aHUH 110 Bub6mmoreka [IOK
37 OJTHOBPEMEHHOCTH. 3aMejIIeHne 23.01 €CTECTBEHHO-HAYYHOH IPAMOTHOCTH https://m.edsoo.ru/
BPEMEHHU M COKPAIICHHE JJIHHBI ffOcfa42
DHeprust U UMIYJIbC PEISITUBUCTCKOM 3amanus u3 6aHKa 3aIHUI O Bubmmoreka [IOK
38 yacTulbl. CBSI3b MaCChl C SHEPTUEH U 25.01 €CTECTBEHHO-HAY4YHOU IPaMOTHOCTH https://m.edsoo.ru/
UMITYJIbCOM. DHEPTHsI HOKOS ffOcfc68
Kontpomnsras paborta «OnTuka. M Bbubmmorexa IIOK
o ATEeMAaTHYECKUE PACUCThI U
39 OCHOBBI CIIENUATIBHOM TEOPUH 30.01 P https://m.edsoo.ru/
peoOpa3oBaHUs
OTHOCHTEIIEHOCTIY ffocf6f0
3aganus w3 6aHKa 3aIHUH 110 bubnuoreka [JOK
®otonsl. ®opmyna [1nanka. DHeprus N
40 01.02 €CTECTBEHHO-HAYYHOM IrPAMOTHOCTH https://m.edsoo.ru/

n uMIyssc Gorona

ffOcfel6
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OTKpBITI/IC " HUCCJICIOBAHUEC

3amanns n3 0aHKa 3aIHUHN 110

Bub6mmoreka IIOK

41 ¢dorosdpdexra. OnbiTer A. T 06.02 €CTECTBEHHO-HAyYHOH IPaMOTHOCTH https://m.edsoo.ru/
CronetoBa ffOcffc4
3akoHsI poTodddekra. YpapHeHue 3ananus u3 6aHKa 3aHUHA IO Bub6mmoreka [IOK
42 Ditamreiina st Gorosddexra. 08.02 €CTECTBEHHO-HAYYHOM IPaMOTHOCTH https://m.edsoo.ru/
«KpacHas rpanuna» ¢porosdpdexra ff0d015e
Hasnenue ceera. Onprtsl 1. H. 3ananus u3 OaHKa 3aIHUIL MO Bubmuoreka [IOK
43 JIeGeneBa. XuMHUUeCcKoe NeHCcTBUE 13.02 €CTECTBEHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/
cBeTa ff0d04a6
TexHuueckue ycTpoucTBa u .
3amanus u3 OaHKa 3aIHHI 10
MPaKTHYECKOE IPUMEHEHHUE: N
44 15.02 €CTECTBEHHO-HAYYHOH TPAMOTHOCTH
¢doTosneMeHT, HOTOAATIHK,
coJTHeYHas baTtapest, CBETOAMO
3amaHus u3 0aHKA 3aQHUAN IO Bubmmorexa IIOK
Pemrenre 3aga4u mo Teme «JIE€MEHTHI N
45 N 20.02 €CTeCTBEHHO-HAYYHOMH rPaMOTHOCTH https://m.edsoo.ru/
KBaHTOBOM OIITHKI
ff0d0302
Monens atoma Tomcona. OnbITE 3amanus u3 6aHKa 3aTHUI M0 Bubmmoreka IIOK
46 Pesepdopna mo paccessHUIO o-4acTHIl. 22.02 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH https://m.edsoo.ru/
[TnanerapHast MOZIEJIb aTOMA ff0d091a
3ananus u3 6aHKa 3aHUIT 110 bubanorexa LIOK
47 IMoctynatel bopa 27.02 €CTECTBEHHO-HAay4HOM IPaMOTHOCTH https://m.edsoo.ru/
ff0dOafa
W3nyduenune u morioieHue GOTOHOB
ITpY EpEXOIe ATOMA ¢ OIHOTO 3amanns n3 0aHka 3aHUN 110 bubmorexa LIOK
48 p p . B 29.02 €CTECTBEHHO-HAYYHOW TPaAMOTHOCTH https://m.edsoo.ru/
OBHS DHEPIrur HA APYIOU. bUAbI
P P Py ffodoafa
CIEKTPOB
BouiHOBEIE CBOTiCTBA yacTul. BosiHbI
16 Bpoiizns. KopiyCKy/IapHo- Sajanus U3 GaHKa 3aHUi 110 bubnnoreka LIOK
49 P o pryckyip 05.03 €CTECTBEHHO-HAYYHOM rPaAMOTHOCTH https://m.edsoo.ru/
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
ff0d0ca8
BBIHYXICHHOC U3TTYUCHUEC
OTKpBITHE PAAUOAKTHBHOCTH.
3ananus 13 0aHKa 3aHUH 110 bubnnoreka LIOK
OmnsiTe! Pesepdopna mo N
50 07.03 €CTECTBEHHO-HAYYHOH rPaMOTHOCTH https://m.edsoo.ru/

OIIPEACICHUIO COCTaBa
PAaANOAKTUBHOTO U3TYYCHU

ff0dofd2
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CaoiicTBa anmbda-, 6era-, raMMma-
u3nydeHus. Biusaue

3ananus U3 0aHKa 3aHUN 110

51 12.03 €CTECTBEHHO-HAay4YHOM IPaMOTHOCTH
PAJMOAKTUBHOCTH Ha )KHBBIC
OpTraHU3MBI
OTKpEITHE IPOTOHA U HEUTPOHA.
3ananus u3 6aHKa 3aQHUM 110 Bbubnuotexa IJOK
Wzotomnsl. Anbda-pacmai. .
52 . . 14.03 €CTECTBEHHO-HAYYHOM rPaMOTHOCTH https://m.edsoo.ru/
DJIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
ff0d1162
pacnaa. 'amMa-usinyyenue
DHeprus CBsS3U HYKJIOHOB B sIpe.
SnepHrbie peakuuu. SAnepHbliii M Bubmmoreka [IOK
aTeMaTHYECKHE PacueThl U
53 peakrop. [IpoGiieMbl, IEPCIIEKTHBBI, 19.03 P https://m.edsoo.ru/
. npeoOpa3oBaHusL
9KOJIOTUYECKHE ACTICKThI SACPHOM ff0d1356
SHEPTreTUKU
DneMeHTapHbIe YacTHIlbl. OTKPBITHE
mo3UTpoHa. MeTobI HaOMOACHUS 1 .
€THCTPAIVH 3JIEMEHTAPHBIX YACTHI] 3ananms u3 Ganka 3a1HUHA 110 bbamorexa LIOK
54 i Tpv o P : 21.03 €CTECTBEHHO-HAYYHOM IPaMOTHOCTH https://m.edsoo.ru/
TBIH cTOJN «DyHIaMEHTaIbHbBIC
pyr ¢ y ff0d0e38
B3auMo/ieiicTBUs. EquHCTBO
(U3NIECKO KapTHHBI MUPa»
DTanbl pa3BUTHS ACTPOHOMHUH.
[puknagHOE N MEPOBO33PEHUECKOE .
3amaHus u3 0aHKa 3aTHAN 110
3HAaYCHUE acTPOHOMUH. By .
55 . 02.04 €CTECTBEHHO-HAY4YHOU I'PaMOTHOCTH
3B&3mHOTO HeOa. Co3Be3aus, sIpKue
3BE3/IBI, TUTAHETHI, UX BHIAMOE
nerkeHre. ColTHeYHas CUcTeMa
3amanns n3 0aHka 3aHUN 110
Connue. ConHedHasi akTUBHOCTb. N
56 N 04.04 €CTECTBEHHO-HAyYHOH TPaMOTHOCTH
Hcrounuk sHeprun ConHua U 3BE3]
3BE3/1bI, X OCHOBHEIE
XapaKTePUCTHUKU. 3BE3IbI TITaBHON .
3amaHus U3 0aHKa 3aHAN 110
[OCJICIOBATEIBHOCTH. BHYyTpeHHee N
57 09.04 €CTECTBEHHO-HAyYHOU TPaMOTHOCTH

crpoenue 38&31. CoBpeMEHHBIE
NPENCTaBICHUS O TPOHCXOKICHUH U
spomonnu CosHIA 1 3BE31



https://m.edsoo.ru/ff0d1162
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https://m.edsoo.ru/ff0d1356
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Maieunsiit [1yts — Hama ["anaxTuka.
ITonoxenue u nemxenue ConHia B

3ananus U3 0aHKa 3aHUN 110

58 . 11.04 €CTECTBEHHO-HAay4YHOM IPaMOTHOCTH
l'anaktuke. I'anaktuku. YepHsbie
JIBIPEI B Spax TaJlaKTHK
Bcenennas. Pazberanue ranakTuk. 3 6 .
ajiaHus n3 OaHKa 3aJHUH 110
Teopus bonbuioro B3psiBa. A A
59 16.04 €CTeCTBEHHO-HAYYHOH IrPaMOTHOCTH
PenukroBoe nzmyuenue.
Meraranaktuka
3ananus u3 6aHKa 3aIHUH 110
Hepemenasie po01eMsr .
60 18.04 €CTECTBEHHO-HayYHOH IrPaMOTHOCTH
ACTPOHOMHH
3amanns n3 0aHka 3aIHUN 110
KontpomnbHas pabota «7I€MEHTHI o
61 23.04 €CTECTBEHHO-HAyYHOH TPAMOTHOCTH
ACTPOHOMMH U acTPOPUZUKU»
Oo6o6maromuii ypok. Ponb husuku u
aCTPOHOMHHU B SKOHOMMUECKOM, 3ananus u3 6aHKa 3aIHUH 110
62 TEXHOJIOTUYECKOU, COLUANbHOU U 25.04 €CTECTBEHHO-HAy4YHOU I'PaMOTHOCTH
3THYECKOH cepax AesTeIbHOCTH
YeJoBeKa
O6o6maromuit ypok. Poib u Mmecto
3ananus u3 OaHKa 3aHHUI 11O
(U3MKK U aCTPOHOMHH B o
63 . . 30.04 €CTECTBEHHO-HAYYHOU TPAMOTHOCTH
COBpPEMEHHOW Hay4YHOIl KapTHHe
Mupa
O6o6maromuii ypok. Poip
o 3ananus U3 OaHKa 3aHHUI MO
¢u3nIeckoil Teopun B .
64 . 07.05 €CTECTBEHHO-HAYYHOU TPAMOTHOCTH
(hOopMHUPOBAHUY MIPEIICTABICHHUHA O
¢u3ngecKkoil KapTHHE MHpa
O6o6maromuit ypok. Mecto .
o 3aganus u3 0aHKa 3aHUH 110
(u3MYECKOM KapTHHBI MHEpa B 00IIeM N
65 14.05 €CTECTBEHHO-HAYYHOM TPAMOTHOCTH
psily COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX IPE/ICTABICHUH O IPUPOJIE
Pe3epBHblil ypok. MarHuTHO€ noie. 3ajamms 13 Ganka SSIVHHH IO
66 16.05 €CTeCTBEeHHO-HayYHOH IrPaMOTHOCTH

SHCK’I‘pOMaFHI/ITHaﬂ WHAYKOUA




Peseprasriil ypok. OnTrka. OCHOBBI

3amanns n3 0aHka 3aIHUN 110

67 crenuanbHON Teopun 21.05 €CTECTBEHHO-HAYYHOW TPAMOTHOCTH

OTHOCHTEJBEHOCTH

Pesepmsrit ypok. KBantoBas ¢usuka. 3ananust u3 6aHKa 3aIHUH 10 bubaunoreka [JOK
68 DJIeMEHTBI aCTPOHOMUH U 23.05 €CTECTBEHHO-HAyYHOH IPaMOTHOCTH https://m.edsoo.ru/

acTpoU3UKU

ff0d1784

OBILIEE KOJIMYECTBO YACOB I10
[MPOIr'PAMME

68



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

IMPOBEPSEMBIE TPEFOBAHMSI K PE3YJIbTATAM OCBOEHHSI OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMGBI 11 KJIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

IIpoBepsieMble MpeAMeTHBIE PE3YJILTATHI 0CBOCHHSI OCHOBHOIT 00pa3oBaTe/IbHOM
NMPOrpamMMbl cpeHero oduero o6pa3oBanus

111

11.2

11.3

JleMOHCTpHpOBaTh Ha IPUMEPAX POJIb U MECTO PHU3UKHU B (POPMHUPOBAHUH COBPEMEHHON HAyYHOM
KapTUHBI MUPa, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTHI, B IPAKTHUECKON EATETbHOCTH
JIOJIeH, IIeTTOCTHOCTh U €AMHCTBO (PU3NUECKOM KapTUHBI MUpa

Y4uThIBaThH TpaHULbI MTPUMCHCHUSA N3YYCHHBIX (1)I/I3I/I‘~ICCKI/IX MOJEJICH: TOYCUHBII BHGKTpI/I‘{eCKI/Iﬁ
3apian, aa€pHasd MOACJIb aToOMa, HYKJIOHHAas MOACJIb aTOMHOI'O dApa Ipu pelICHUN (1)PI3I/I‘I€CKI/IX
3aaa4

PacrosHaBaTh (pU3MYECKHe sBICHHA (TPOIECCH) M OOBICHATH WX HAa OCHOBE 3aKOHOB
JNEKTPOMHAMHUKNA W KBAHTOBOM (DH3HKH: DIEKTPHYECKas MPOBOJUMOCTD, TEILIOBOE, CBETOBOE,
XUMHYCCKOC, MarHuTHOC ,Z[eflCTBI/IH TOKa, BSaI/IMO)IeI‘/‘ICTBI/Ie MAartuToB, OJJICKTpOMAarHuTHas
WHIYKLHS, JEeWCTBHE MAarHUTHOrO IIOJIS HAa MPOBOJHUK C TOKOM M ABWXKYIIMHCS 3apsj,
JJIEKTPOMArHUTHBIE KOJE0aHUS M BOJIHBI, TIPIMOJIMHENHOE pACIPOCTPAHEHHE CBETA, OTPAKEHME,
npenoMieHue, HHTeppepeHuys, Audpakiuus W I[OJsApU3alMs CBeTa, AWCIEpPCUsl CBETa,
¢doroanekTpuueckuii 3¢ ekt (horoaddekrr), CBeTOBOE AaBICHKE, BOSHUKHOBEHUE JTHHEHYATOrO
CIIEKTpa aToMa BOJI0OpOJIa, €CTECTBEHHAS M MCKYCCTBEHHAsI PaIHOaKTHBHOCTD

114

115

11.6

11.7
11.8

OnuceiBaTh H3y4YeHHBIE CBOIiCTBa BellecTBa (IJIEKTPUUECKHUE, MAarHUTHBIE, ONTHYECKHUE,
ANEKTPUYECKYIO0 MPOBOAUMOCTE PA3IMYHBIX CPed) M JIEKTPOMArHUTHBIC SIBICHHS (TIPOLIECCHI),
UCTIONB3Ysl (HU3MYECKUE BEJIMYMHBL: JJIEKTPHUYECKUH 3apsil, CHiIa TOKa, OJIIEKTPHYECKOe
HaIpsDKEHUE, JIEKTPUYECKOe COMNPOTUBICHUE, Pa3sHOCTh moreHnuanoB, DJIC, pabora Toka,
MHIYKIUS. MarHUTHOTO TOJIA, ciia Amrepa, cuina JIopeHia, HHAYKTHBHOCTh KaTYIIKH, SHEPTHA
JIEKTPUYECKOTO U MATHUTHOTO TI0JIEH, IEPHOJ] U YacToTa KoJieOaHuH B KoJieOaTeIbHOM KOHTYpE,
3apsi] M CHJa TOKa B IPOIIECCE T'APMOHMYECKHX 3JIEKTPOMArHUTHBIX KoyieOaHWH, (hoKycHOe
paccTosHHe W ONTHYECKas CHJa JIMH3BIL, NPH ONHCAHWHU NPAaBHIBHO TPAKTOBATH (YM3MUECKHUI
CMBICIT HWCIIOJIB3YEeMBIX BEIWYMH, HMX OOO3HAueHHMs W €IWHUIBL, YKa3blBaThb (OPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PH3NYECKYIO BETMUUHY C IPYTUMH BEIIMUMHAMHI

OmnuceIBaTh N3y4YEHHBIC KBAHTOBBIE SIBJICHUS U IIPOIECCHI, UCIONb3Ys (PM3NUECKUE BEITHUHHBL:
CKOPOCTb 3JICKTPOMATHUTHBIX BOJIH, IUIMHA BOJIHBI M 4acTOTa CBETAa, 3HEPIUs U MMILYJIbC
¢doroHa, mMepuoa Moiypacmana, SHEPrHs CBS3M aTOMHBIX sJep; HPU OMNHCAHUHM MPABHILHO
TPakTOBaTh (PU3MYECKUH CMBICI HCIIOJIB3YEMbIX BEIMYMH, MX OOO3HAYEHHS M EIUHHIIBI;
yKa3bIBaTh (pOpMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3NUECKYIO BEIHUHHY C APYTHMH BEJINUUHAMH,
BBIUUCIISITh 3HAYCHNE (PU3UUECKON BEINYHUHBI

AHan3upoBaTh (pU3NUECKHe MPOIECCHI U SIBICHNUS, UCIIONb3YS (GU3MUECKNE 3aKOHBI X MPUHIUIIBL:
3akoH OMa, 3aKOHBI MOCJIEA0BAaTEIbHOIO M MAapaUIENbHOIO COEIUHEHUS MPOBOIHUKOB, 3aKOH
Jbxoyns — JleHma, 3akoH OSIEKTPOMArHUTHOW HHIYKIMH, 3aKOH HPSIMOJIUHEHHOrO
pacupocTpaHeHHs CBETa, 3aKOHBI OTPAXKEHHUS CBETa, 3aKOHBI IPEIOMIICHHS CBETa, ypaBHEHHE
OnHmTeHa st doTroddhdhexTa, 3aKOH COXPAHSHHS SHEPTHH, 3aKOH COXPAHEHUS HMITYIIbCa,
3aKOH COXPAaHEHHs 3JIEKTPUYIECKOTO 3apsfa, 3aKOH COXPAHEHHs] MaCCOBOI'O YHCIIA, IIOCTYIAThI
bopa, 3akoH pagMoOaKTHBHOTO pacmaja; MPH 3TOM pa3indaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTEeMaTHYECKOE BBIPAKEHHE U yCIOBHS (TPAaHHUIIBI, 00JaCTH) IPUMEHUMOCTH

Onpezlenmb HaIlpaBJICHUE BCKTOpPa WHIAYKIIMKW MArHvTHOT'O ITOJII IMPOBOAHUKA C TOKOM, CHJIbI
Awmriepa u cuibl JlopeHna

CTpOI/ITI) " OITMChIBATh I/I306pa)KGHI/IG, C03/1aBacMO€ IIJIOCKHUM 3€PKaJIOM, TOHKOI JIMH30i1

11.9

BEBINONMHATE 3KCIEPUMEHTHl IO HCCIEIOBAHWIO (U3MYECKHX SBJICHHH M IIPOIECCOB C
UCIIONIb30BAaHMEM TNPSIMBIX M KOCBEHHBIX HM3MEPEHHMH; NpU 3TOM (HOpMyJIHpOBaTH MpOOIEMY
(3amauy) W THIOTE3y Y4eOHOro OSKCIEpHMEHTa, COOMpaTh YCTAaHOBKY M3 HPEIOKEHHOTO
000pyioBaHusl, IPOBOJUTH OIBIT U (POPMYIIMPOBATH BHIBOBI

11.10

OcCyIecTBIATh NPSMBIE U KOCBEHHBIE M3MEPEHHs (DM3MUECKUX BEIMYHH; NPH 3TOM BHIOHpATh
ONTHMAJIBHBIN CIIOCO0 M3MEPEHHS U HCIIOIb30BaTh W3BECTHBIC METOZBI OLCHKU IOTPELIHOCTEH
u3MepeHuil

11.11

HccnenoBaTh 3aBHCUMOCTH (DH3WIECKUX BEIMYMH C MCIIOJIB30BAaHUEM NIPSIMBIX W3MEPEHUIl; MpH
9TOM KOHCTPYHpPOBATh YCTaHOBKY, (UKCHPOBATh pe3yAbTATHl IIOJYYCHHOH 3aBUCHUMOCTH
(U3MIeCKUX BETMYMH B BHJE TaONHIT M TpadHKOB, JIENIAaTh BRIBOABI IO pe3yIbTaTaM MCCIICIOBAHUS




11.12

11.13

11.14

11.15

Co0uronath npaBuiia 6€30MacHOrO TPYyia NpU IMPOBEACHUH UCCIEJOBAHNN B paMKaxX yueOHOTo
9KCIEPUMEHTA, YyUeOHO-UCCIEN0BATEILCKOM M TIPOEKTHOM JEATENbHOCTH C HCIOJIb30BAaHHEM
W3MEPHUTEIBHBIX YCTPOHUCTB U J1a00paTOPHOTO 000PYI0BaHUS

Pemate pacuérHple 3a7aud ¢ SBHO 3aJaHHOW (DPU3WUECKON MOJEINBIO, MCIONB3YS (PH3MUECKUe
3aKOHBI M TPHHIIMIIBI; HA OCHOBE aHallM3a YCJIOBHS 3aJayd BHIOMpAaTh (DU3NUECKYI0 MOJENb,
BBIJIEIATH (PU3MYECKUE BEJUYMHBI U (DOpMyIbl, HEOOXOAUMBIE JuIsi €€ pelleHus, IPOBOIUTH
pacyéThl ¥ OLICHUBATh PEAJIbHOCTD TOJIyYEHHOT0 3Ha4eHHs (PU3MYECKOM BEINY HHBI

Pematp KadeCcTBEHHBIE 3aJadd: BBICTPAUBATH JIOTHYECKH HETPOTHBOPEUMBYIO IETIOUKY
paccyXIeHHH ¢ ONOPOH Ha N3yUECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3HUYECKHE SBICHUS

Hcnonp30BaTh MpH pelieHHH Y4eOHBIX 3a/1ad COBPEeMEHHBIE HH()OPMAITMOHHbBIE TEXHOIOTHH I
MIOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUH U IPEICTaBICHHS y4eOHON U HAayYHO-IOITYIIPHON
nHGOpPMAlUUK, MONYYEHHOH W3 pPAa3IMYHBIX HCTOYHUKOB, KPUTHYECKH aHAIU3HPOBATH
MOJTy4aeMyto HH(GOPMAITHIO

11.16

0OBACHATH MIPUHIUIIBI ,I[eﬁCTBPIH MalllnH, HpI/I60pOB N TCXHHUYCCKHUX YCTpOP‘ICTB; pas3in4yarb
YCJI0BUA UX 06€e30I1aCHOI0 UCIIOIb30BAHKS B HOBCGZ[HGBHOﬁ JKHU3HU

11.17

11.18

11.19

[TpuBOAMTH pUMEPHI BKJIaAa POCCUICKUX U 3apYOEKHBIX yUEHBIX-HU3UKOB B Pa3BUTHE HAYKH, B
00BSICHEHHE MPOLIECCOB OKPYIKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOT Uil

Hcnonp30BaTh TEOPETUUCCKUE 3HAHHS MO (PU3HKE B TOBCCAHCBHOW KHU3HH U OOCCIICUCHUS
0€30MacHOCTH MPH OOPAIICHUH C MPUOOPAMH M TEXHUYCCKHMHU YCTPOUCTBAMH, JJIs COXPAHCHUS
3/I0POBbsI U COOJIIOACHUS HOPM DKOJIOTMYECKOTO TIOBEACHUS B OKpYXKaIOIIeH cpesie

Paborath B rpymiie ¢ BBITOJIHEHUEM PA3IMIHBIX COLMATBHBIX POJICH, MIIAHUPOBATH PAOOTY PYIIIIbI,
PALMOHANIBHO PACTIPEACIATh OOA3aHHOCTH W IUIAHUPOBATh JEATEIBHOCTh B HECTAHIAPTHBIX
CUTyalusx, aJCKBAaTHO OLCHUBATHL BKJIAJ KaXIAOro0 M3 YYaCTHUKOB TIPYIIblI B PCIICHUC
paccMaTpuBacMOi poOIIeMbI




ITPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUA 11 KJTIACC

[ﬁ:gena Konnposepsiemoro IIpoBepsiemble 3J1eMEHThI COEPKAHUS
3JIeMEeHTa
4 QJIEKTPOAMHAMUKA
MATHUTHOE TIOJIE. DJIEKTPOMATHUTHA A UHAYKIW A
43.1 [ocrostHEBIC MarHUTHL. B3anMoaelicTBie TOCTOSHHBIX MAarHUTOB
MaruutHoe mosie. BekTop MarHUTHON WHAYKIWH. [IpHHIUI Cymepro3ulIyH.
43.2 JlvHMU MarHUTHOW WHAyKIWW. KapTWHa JTUHWHA MarHUTHOW MHIYKIAU TOJIS
MTOCTOSTHHBIX MarHUTOB
MarHuTHOE TMOJIe TPOBOJHHMKA C TOKOM. KapTHHAa NMHHMN TONS UIMHHOTO
433 MPSIMOTO TMPOBOJHHKA U 3aMKHYTOI'O KOJBIICBOI'O MPOBOJHHUKA, KATYIIKH C
TokoM. OnbIT Opcrena. BzaumoselicTBie MPOBOIHIKOB C TOKOM
434 Cuna Ammnepa, €€ MOAyJb U HalpaBleHUE
435 Cuna Jlopenna, e€ MOayib U HarpaBlieHHe. [IBIDKeHHE 3apsHKCHHOW YaCTHIEL B
OHOPOIHOM MarHuTHOM 1one. Pabota crsl JlopeHma
4.3.6 SIBJieHUE 3IEKTPOMArHUTHON MHIYKIIUU
4.3 4.3.7 IIoTok BeKTOpa MAarHUTHOM MHAYKIUU
438 O/1C unayKuMU. 3aKOH AJIEKTPOMarHuTHOW nHAyKunu Papanes
43.9 BuxpeBoe snextpuyeckoe mozie. 9JJC UHIYKIIUU B MPOBOJHUKE, TBUKYIIEMCS
MTOCTYTIATENIFHO B OJHOPOJAHOM MarHATHOM II0JIC
4.3.10 IIpaBuino Jlenna
4311 WupyktuBHOCTD. SIBneHne camouHIyKimd. 9JC caMOMHITyKITHH
4.3.12 DHeprust MAarHUTHOT O TTOJIS KATYIIKH ¢ TOKOM
4.3.13 DJIeKTPOMarHUTHOE TIOJIe
4314 TexHMUeckne  YCTpPOWCTBA:  TOCTOSHHBIE ~ MArHWTHL,  AJICKTPOMATHHTHI,
3NICKTPOIBUIATENb, YCKOPHUTEIIH 3JIEMEHTAPHBIX YaCTHII, HHAYKIIMOHHAS [1eYb
[Ipaktryeckue paboTel. M3ydeHWEe MarHUTHOTO TOJS KATYIIKH C TOKOM.
4.3.15 UccrenoBanme AEWCTBUS TOCTOSSHHOTO MAarHWTa Ha pPaMKy C TOKOM.
HccrenoBanwue sSBICHUS JCKTPOMAarHUTHON MHYKIIHA
5 KOJIEFAHUA 11 BOJIHBI
MEXAHUWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
511 Konebarenpnas cuctema. CBoOomHBIE KoeOaHus. ["apMoHnYeckre KoaeOaHus.
[lepuon, yactoTa, ammutyna u ¢asa konedaHuit
5.1.2 [IpyXuHHBIN MagTHUK. MaTeMaTU4eCKUI MasTHUK
513 YpaBHeHHEe TapMOHHYECKHUX KojeOaHui. KmHemartndeckoe M IUHAMHYECKOE
OTMCcaHKe K0JIeOaTeILHOTO ABIKEHHS
IIpeBpaiieHre SHEPIUU NPH T'APMOHHUYCCKHX KOJeOaHusX. CBS3b aMIUIATYIBI
514 Kone0aHWH MCXOMHOW BENWYHMHBI C aMIUINTYIaMH KoyeOaHui e€ CKOpPOCTH U
YCKOPEHUS
Konebarenbuplii  koHTYp. CBOOOIHBIE DIICKTPOMAarHUTHBIC KOJcOaHWS B
51 5.15 H/ICUTEHOM KOJIeOaTeNbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHHUYECKHMMH U
3JIEKTPOMarHUTHBIMH Kosrebanusmu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEHUs YHEPTHH B UICATBHOM KOJIeOaTeIbHOM KOHTYPE
51.7 BrmHykeHHbIe MexaHHMueckue Kkosiebanus. Pezomanc. PezonancHas kpuBas.
BrIHYXIeHHBIC 2IEKTPOMarHUTHBIC KOJICOaHusI.
5.1.8 [lepemennsiit Tok. CHHYCOMIATBHBIA IEPEMEHHBIA TOK.
519 MOIIHOCTh MEPEMEHHOI'0 TOKA. AMIUIMTYIHOC U JICHCTBYIOIICE 3HAYCHUE CHIIBI
TOKA U HATIPSKCHUS
Tpauchopmarop. IIpomsBoncTBo, mepepada W MOTPEONICHUE DIEKTPHYCCKOU
5.1.10 SHEPruU. DKOJOTHYCCKHE PUCKU TPHU MPOU3BOJCTBE ANICKTPHUCCKOW SHEPTHH.

KynLTypa HCIIOJb30BaHUA 3JICKTPOIHCPIUU B HOBCGHHGBHOﬁ KU3HHU




TexHuueckne ycTpoWcTBa: celcmorpad, SJIEKTPUYECKUH 3BOHOK, JIMHUU

5111
aNeKTponepenay
IIpaktiyeckne pabotel. MccnenoBaHWe 3aBHCHMMOCTH  NIEPHOAA  MajbIX
5112 KoseOaHWi Ipy3a Ha HUTH OT [UIMHBI HUTH U MAacChl rpysa. HccnenoBanne
NIEPEMEHHOT0 TOKAa B LIEMHU U3 MOCJIEA0BAaTEIbHO COCIUHEHHBIX KOHIEHCATOPa,
KaTyILIKU U pe3ucTopa
MEXAHMNYECKHUE U 9JIEKTPOMATHUTHBIE BOJIHBI
591 MexaHnueckue BOJHBI, ycloBHA pacnpoctpaHeHus. Ilepuoa. CxopocTs
pacIpocTpaHeHusl U JUIHa BOJHBL [lonepeyHble U MPOIOIbHBIC BOJHBI
5.2.2 Wnrepdepenuns u audpakiys MEXaHUIECKUX BOJIH
523 3Byk. CkopocTh 3ByKa. ' pomMkocTh 3ByKa. Beicota ToHa. TemOp 3Byka
524 ONeKTPOMarHUTHBIC BOJHBL. YCIIOBHS W3IIyYCHHS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuenTaiyst BekTopoB E, B 1 v B 3ieKTpOMarHuTHOH BOJIHE B BaKyyMe
59 525 CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH: OTPa)X€HUE, NMPEIOMIICHHE, TTONIIpHU3alus,
mudpakuus, uaTepdepernus. CKOpocTh AIEKTPOMarHUTHBIX BOJIH
526 [IIxana 31eKTPOMarHUTHBIX BONH. IIpuMeHeHue 3JIeKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY
507 [MpuHIMOBL pagrocBs3n U TeNCBHICHHA. Pagnonokanus. DieKTpOMarHUTHOE
3arpsi3HEHUE OKPYXKAIOIIEH Cpezibl
TexHudeckne yCTpOWCTBA: My3BIKAIBHBIC WHCTPYMEHTBI, YJIbTPa3ByKOBas
5.2.8 JVarHOCTHKA B TEXHWKE W MEIUIMHE, pajnap, PaguoNpuéMHUK, TEIEBU30pD,
aHTeHHa, TenedoH, CBUY-neun
OIITUKA
5.3.1 IIpsimonuHeliHOe pacpoCcTpaHEeHUE CBETa B OJTHOPOAHOM cpexe. Jlyu cBera
539 OtpaxxeHue cBeTa. 3aKOHBI OTpaXXeHUs cBeTa. [locTpoeHue n300paKeHHii B INIOCKOM
3epKasie
533 [penomieHre cBera. 3aKOHBI TPENOMIICHUS CBeTa. AOCONIOTHBIA TOKa3aTeib
TIPEIOMIICHUS
53.4 Ilonmnoe BHyTpeHHee oTpakeHue. lIpenesbHbI yrojl IOJIHOTO BHYTPEHHETO
OTpaKEHHS
5.3.5 Hucnepcus ceera. CiioxHBIN cocTaB 6enoro cBeta. LIBet
Cobwuparomniye u paccerBaroIye IUH3bL. ToHKas nrH3a. POKyCHOE paccTOsSHHUE U
536 OIITHYECKasl CHJIa TOHKON JHH3BL. [locTpoeHne n300paxeHuil B COOMPAIOIINX H
paccenBaromnx JuH3aXx. PopMyna TOHKOW JMH3BI. YBEIMYEHHE, J1aBaeMoe
53 JIMH30H
5.3.7 [Ipexenbl NPUMEHUMOCTH TEOMETPUIECKON OITUKU
Wurepdepennuss cBeta. KorepeHTHbIE HCTOYHHKH. YCJIOBHS HAOIOIECHUS
5.3.8 MaKCMMyMOB M MHHMMYMOB B HHTEP(QEPECHIMOHHOW KapTHHE OT JBYX
crH(pa3HbIX KOTEPEHTHBIX HCTOYHHKOB
Hudpaxmus ceeta. Andpaxnuonnas pemérka. Y cioBue HaOIIOACHUS TIIaBHBIX
5.3.9 MaKCHMYMOB TIpH TAJCHUH MOHOXPOMAaTHYECKOTO CBeTa Ha AM(PakKIMOHHYIO
peeTKyY
5.3.10 [onspuzauus ceera
TexHuveckue ycTpoiicTBa: O4KH, JIymna, oToarnmapar, IpOeKINOHHBIH armapar,
5.3.11 MHKpPOCKOII, TENECKOI, BOJIOKOHHAsi OMNTHKA, Ju(pakunoHHAs peméTka,
TIOJISIPOUL
5312 [IpakTryeckue padoTel. M3mMepenne mokaszarers npenomiieHus. VccriemnoBanue
CBOMCTB M300paXkeHUi B nH3ax. HaOnionenue aucnepcuu ceeTa
DJIEMEHTBI CIIELIMAJIBHOM TEOPMU OTHOCUTEJILBHOCTU
I'paHunbl NPUMEHUMOCTH KilaccMueckoi MexaHuku. [loctymaTtel Teopuu
6.1 OTHOCHUTENIHOCTH: HWHBAPHAHTHOCTH MOXYJISI CKOPOCTH CBETa B BaKyyMe,
6 TIPUHIIAIT OTHOCUTEIBHOCTH DHHIITEHHA
6.2 OTHOCUTENBHOCT OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKpalLCHHE
JUTUHBI
6.3 OHeprust 1 UMIYJIbC CBOOOTHOM YaCTHIIBI
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CBOOO/IHOM YacCTHIIBI
7 KBAHTOBAS ®U3UKA
JIEMEHTBI KBAHTOBOM OITUKU
711 ®otonbl. @opmyna [lnanka cBsi3u SHEPTUU POTOHA C €r0 YaCTOTOW. DHEPTUsl U
uMIyssc (oToHa
712 OtkpeiTre U uccnenoanne ¢orodddekra. Omprrer A.I. CromeToBa. 3aKOHBI
¢doroaddekra
7.1 7.1.3 VYpaBrenne OiHmreitHa s porodddexra. «KpacHas rpanuma» Gpotorddexra
7.1.4 Hasnenue ceeta. Onbitel [1.H. JieOenepa
7.15 Xumnueckoe JeHCTBUE CBETa
716 TexHnudeckne ycTpoicTBa: (HOTO3NIEMEHT, (HOTOJATIMK, CONHEYHAs OaTapes,
CBETOJHON
CTPOEHHME ATOMA
7901 Moneins atoma Tomcona. OmnbiTel Pe3epdopaa mo ucciaej0BaHui0 CTPOCHHS
aToma. [InanerapHas Mmozens aTomMa
Iocrynater bopa. Uznydenne u nornomeHne GOTOHOB IPH IEPEX0Jie aToMa ¢
7.2.2 OJTHOTO YpPOBHS 9HEPTUH HA Apyroi. Buasl ciektpos. CrekTp ypoBHEH SHEprun
aToma BOAOpoja
7.2 723 BonnoBble cBoiicTBa yactul. Bonubl ae bpoiinsg. KopnyckymiasipHo-BOJHOBOM
- nyanmsM. J{ndpakius 3IeKTpOHOB Ha KpHCTaIIaxX
704 CrnoHTaHHOE W BBIHYXJCHHOE HW3JIyYeHHE. YCTPOMCTBO W NPHHIMII PabOTHI
nasepa
795 TeXHI/IlIeCIfI/Ie YCTPONCTBA: CIEKTpadbHBIN aHamU3 (CIEKTPOCKOM), Ja3ep,
KBaHTOBBII KOMITBIOTEP
7.2.6 [TpaxkTryeckue paboTsl. HaboneHne TnHeHyaToro crnekTpa
ATOMHOE PO
7.3.1 MeToabp! HaOIOICHNS U PETUCTPAINH JIEMEHTAPHBIX YaCTHIL
OtkpeiTe pagnoakTuBHOCTH. OmnbiThl Pesepdopra mo ompeneneHuto cocraBa
7.3.2 pamuoakTuBHOrO M3nmydeHusi. CBoiictBa anbga-, Oera-, raMma-M3Iy4eHHs.
BrnustHue pagroakTHBHOCTH HA JKUBBIE OPTaHU3MBI
733 OTkphITHE TIPOTOHA W HeWTpoHa. HykionHas monens sapa [elizenOepra —
WBanenko. 3apsz aapa. MaccoBoe uncio sapa. M3oTomnst
734 Anpda-pacnian. DIEKTPOHHBINA 1 TO3UTPOHHEIH OeTa-pacmay. 'aMmma-u3ydeHue.
3aKoH paMOaKTUBHOTO paciajia
7.3 7.3.5 OHeprus CBA3M HYKJIOHOB B sa1pe. Snepubie cunbl. Jledekt macchl sapa
7.3.6 SAnepubie peakunu. [leneHne u CUHTE3 sIEp
737 SAnepHslii peaxrop. TepmosinepHslit cunTe3. [IpoOneMsl 1 epCeKTUBHI SAEpHON
SHEPreTUKU. DKOJIOTHMYECKHE ACIEKTHI SIEPHON IHEPTETUKHI
738 9neMeHTaPHHe gacturpl.  OTkpeiTHe  mo3uTpoHa.  DyHAaMEHTaJIbHEIC
B3aUMOJICHCTBUS
739 TexHuueckue ycTpoWcTBa: INO3UMETP, Kamepa BuibCOHa, sOEpHBIN peakrop,
aToMHast bomba
7310 [Ipaktnyeckne paboTel. lccnenoBaHue TpekoB dYacTHl (IO TOTOBBIM
¢dortorpadusm)
SJIEMEHTBI ACTPO®U3NKU
81 Bun 3Bé3gnoro HeOa. Cos3Be3ams, spKuAe 3BE3MBI, IUIAHETHl, MX BUANMOE
JBIKCHUE
8.2 Connaeuynast cucrema. [lmaHeTsl 3eMHOW Tpynmbl. [[MaHETHI-TUTAHTBI W HX
8 CIIyTHHUKH, KapIMKOBbIC IIaHeThl. Masble Tena CoNHEeUHOH CHCTEMBI
8.3 Connue, ¢porocdepa u armocdepa. ConHeuHast akTHBHOCTb
8.4 Hctounuk snepruu ConHua U 3831
85 3BE371bI, UX OCHOBHBIE XapaKTEPHUCTUKU: Macca, CBETUMOCTb, PaIyC, TEMIIEpaTypa,

WX B3aWMOCBS3b. JlMarpaMMa «CHEKTPaJIbHBIH KIacC — CBETUMOCTBY». 3BE3IBI




IJIaBHOI 10CJICAOBATCIIBHOCTH. 3aBUCUMOCTh «MAacca — CBETHUMOCTBY I 3BE3]
IJIaBHOM IIOCJIEI0BATEIbHOCTH

Buytpennee crpoenne 38&31. COBpeMEHHBIE TIPEACTABICHNS O MPOUCXOKICHIN 1

8.6 sBoJrroriy CoJTHIIA 1 3BE311. DTallbl JKU3HH 3BE3]]
Mneunstii Ilyte — nHama [amaktmka. CrmpanpHas cTpykrypa [amakTukm,

8.7 pacupenenenue 3BE3x, raza W meud. llomokenme u aBrokeHme CoiHIA B
lanaxTuke. [lmockast u cepraeckas moacucteMsl ['amakTukm

8.8 Tuns! ranaktuk. PaguoranakTiky U kBazapsl. UEpHbIe OBIPHI B Apax rajJakTHK
Bcenennas. Pacmupenue Bceenennoil. 3akon Xa06ma. PasOeranue rajgakTHK.

8.9 Bo3spacr u paguyc Bceenennoi, Teopus bonbmoro B3peiBa. Mogenb «ropsuei
Bcenennoii». PenukroBoe usnyueHue

8.10 MacmrabHas cTpykrypa Beenennoit. Meraranakrtuka. Hepeménnasie mpooieMbl

ACTPOHOMHH







