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INOACHUTEJIbBHAS 3AIINCKA

[Iporpamma no yue6Homy npeametry «Pusuka» ais 11 kiacca (6a30BbIil ypOBEHbB)
COCTABJICHA Ha OCHOBE:

- PaGouas mporpamma mo ydebHOMYy TipeameTy «Dusuka» mist oOydarommxes 11
kiacca (0a30BBI YPOBEHB) SIBISIETCS YAaCThIO OCHOBHOM 0011€00pa3oBaTeIbHON
porpaMmMbl  OCHOBHOTO o0OIero ooOpaszoBaHus, peanusytomeiica B MAOY
boraggnuckoit COILI Nel.

[Iporpamma coctaBiieHa Ha OCHOBE:

1.

Oenepanpubiii 3ak0H «O0 obOpazoBanmm B Poccuiickoit ®deneparum» oT
29.12.2012 No 273-®3.

[Tpukaz MunuctepctBa oOpazoBanus u Hayku PO ot 17.05.2012 r. Ne 413
«O0 yTBepxAeHUN (GeaepalbHOr0 TOCYJAapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa CPeIHEro oOLIero 00pa30BaHUY.

IIpukaz MunucrepctBa mnpocsemenuss Poccuiickont ®enepauun 0T
12.08.2022 Ne 732 «O BHeceHMM W3MEHEHUH B (emepaabHBbIiA
rocyJapCTBEHHbI ~ 00pa30BaTENbHBI  CTaHJAPT  CPEAHEro  OOIIEro
00pa3oBaHUS.

IIpuka3 MunncrepctBa npocsemenus Poccuiickon @Penepanuu  OT
27.12.2023 Ne 1028 «O BHeceHMM HM3MEHEHUN B HEKOTOpBIE MPHUKa3bI
MunoOpaayku n Munnpocsemienus Poccun, kacaroupecst QenepajibHbIX
roCy/1apCTBEHHBIX CTaHJAPTOB OCHOBHOTO 00IIEro 00pa3oBaHUs U CPEIHETO
o01ero oOpa3oBaHUs».

IIpuka3 MununcrepctBa npocsemenuss Poccuiickon  @Penepanuu  OT
18.05.2023 Ne 371 «O6 ytBepxaeHun ¢denepanibHO 00pa3oBaTEILHON
MpOrpamMMBbl CPEIHETr0 00ILIEro 00pa3oBaHU.

IIpukaz MunucrepctBa mnpocsemenuss Poccuiickonn ®enepauun 0T
01.02.2024 No 62 «O BHeCEHMM U3MEHEHHUN B HEKOTOpPbIE MPUKA3bI
MunucrepctBa mpocBemieHust Poccuiickon  @enepanuu, KacarolIHUecs
denepanbHbIX 00pa30BaTEIBHBIX IPOTPAMM OCHOBHOTO OOIIEr0 00pa30oBaHMs
U CpeaHero o0IIero 00pa3oBaHUs.

[Ipuka3 MununcrepcrBa mnpocsemieHuss PO or 09.10.2024 r. Ne 704 «O
BHECEHUU W3MEHEHUHN B HEKOTOpbIE MpHUKa3bl MUHUCTEPCTBA MPOCBEIICHUS
Poccuiickoit @enepanuu, Kacarouuecs QenepanbHbIX 00pa30oBaTeNbHBIX
IporpaMM HaydajgbHOro 0OIIero o0pa3oBaHMs, OCHOBHOTO OOIIEro
00pa3oBaHUs M CPEIHETO O0IIEro 0Opa3oBaHUsD.

[Tpuxa3z Munnpocsemenus Poccun ot 26.06.2025 Ne 495 «O0 yTBepk1eHun
denepanbHOro nepevHs y4eOHUKOB, JOMYLIEHHBIX K HCIOJIb30BAaHUIO TPHU
peanu3alyy UMEIIINX TOCYAapPCTBEHHYIO aKKPEIUTAIMI0 00pa30BaTEeIbHbIX
OporpaMM HayaJbHOIO OOIIEro, OCHOBHOTO OOWIEro, CpeAaHero oOIero
o0pa3oBaHMsI OpraHU3ALMSIMH, OCYHIECTBISIOIMIMMUA OOpa30BaTEIbHYIO
NEeSATEIbHOCTh, M YCTAHOBJIIEHHH TPEIEIbHOTO CpPOKa HCIIOIb30BaHHUS



MCKITFOUCHHBIX YYeOHUKOB M pa3pabOTaHHBIX B KOMILJIEKTE C HUIMH y4eOHBIX
OCOOHUI.

9. Ilpuxa3z Munnpocgernienus Poccuu ot 23.07.2025 Ne 551 «O0 yTBepxaeHUN
denepanbHOrO  MepeyHs AJIEKTPOHHBIX  O0pa30BaTENIbHBIX  PECYpPCOB,
JOMYIIEHHBIX K  HCIOJB30BAHUIO  TPU  pealu3aldd  HMEIOUIUX
roCyJIapCTBEHHYIO aKKPETUIAIINIO0 00Pa30BaTENIbHBIX MIPOTPAMM HAYaIbHOTO
00111er0, OCHOBHOT'O OOIIIET0, CPEAHEro 00IIET0 00pa30BaAHUD.

10. OcHoBHast oOpa3oBaTeNbHAs MpPOTpaMMa CPEIHETO O0IIero 0oO0pa3oBaHUS
MAOY boranmuackoit COII Nel.

11. YyeOnbiii mman cpeaHero ooémiero oo6pazoBanuss MAOY boranauHckoi
COMI Ne 1, npunsTelil nenarornyeckum coBetoM ot 03.07.2025r. (mpoToko
Ne 13) u yrBepxaennsiii 08.08.2025 npukazom aupextopa Ne 214/0/1.

12. Tlonoxxenue o paboyeil mporpamme y4eOHbIX MPEAMETOB, yUeOHBIX KypcOB (B

TOM YHCJIE BHEYPOUHOU NIEATENbHOCTH), YU€OHBIX MOJYJIEH, YTBEPKIECHHOE
npuka3zoM aupekropa 05.09.2025 Ne 269/0O/1.

[Iporpamma 1o ¢usuke 0a30BOr0 YpOBHS Ha YPOBHE CpEIHEro OOIIEero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IOJIOKEHUN M TPEOOBAHMI K pe3yJibTaTam
OCBOCHHMsI OCHOBHOU 00pa3oBaTeNbHOM Mporpammsbl, mnpeacTaBieHHbx B OI'OC
COQO, a Taxke c¢ yuérom denepaqbHON pabodeil MporpaMMbl BOCIHTAHHS H
KOHIENIMM TpenojaBaHus yueOHoro npeamera «®dusnka» B o0pa3zoBaTeNbHBIX
Opra”u3anusax Poccniickon denepanum, pean3yIONX OCHOBHBIE
oOpa3oBaTeabHbIe MPOTPAMMBI.

ConmepxaHue mnporpamMmbl 10 (PU3MKE HANpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTHHBI MUpa oOydaromuxcs 11 kimaccoB npu o0yuyeHuu ux
¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-IEATEIbHOCTHOIO MOJXO0JA.
[Iporpamma no ¢usuke coorBeTcTBYET TpeOoBaHusIM GI'OC COO K miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUUTBHIBAET HEOOXOAUMOCTh peaju3ali MEXKIPEAMETHBIX CBA3€il (U3MKH C
€CTECTBEHHO-HAYYHBIMU yU4e€OHBIMU IIpeMeTaMu. B Hell onpeaensitoTcs OCHOBHbBIE
1EeIU U3y4eHus: GU3UKHU Ha YPOBHE CPEAHEro 00111ero o0pa3oBaHusl, MIIaHUPyEeMbIe
pe3yibTaThl OCBOEHUA Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Tporpamma 1o (pusmKe BKIIOYAET:

® IUIAaHHUPYEMbIE pe3yNbTaThl OCBOCHUS Kypca (U3UKH Ha 6a30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI MO rojlaM 00yUYEHUS;

e cojepxaHue yueOHoro npeaMera «@u3nka» mo rogam oOydeHus.

®du3rka Kak Hayka O HamOoJiee OOUIMX 3aKOHAaX MPHUPOAbI, BBICTyIAas B
KauecTBe y4eOHOro MmpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHbINH Kypce (U3HKH — CHCTEMOOOpa3yoIuii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI



JeXaT B OCHOBE TMPOIIECCOB W SBIICHWN, HW3Y4aeMbIX XHUMHEH, OMOJOTHEH,
busnueckoit reorpaduei u actpoHommen. Mcmonp3oBaHWE U AKTHUBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  ONpenessieT XapakTep M pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B chepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYeHHUsS] HOBBIX MAaTEPHAJIOB C 3aJlaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
($u3MKN BHOCUT OCHOBHOM BKJIaJl B (POPMHUpPOBAHUE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydJarormuxcs, B (opMUpOBaHHE yMEHUN NPUMEHSATH HAYYHBIA METO
MO3HAHUS MPU BHIMIOJHEHUN UMHU YU4E€OHBIX UCCIICTOBAHUM.

B ocHOBY Kypca pusuku 41 ypoBHS CpeHEro 00111ero 00pa3oBaHusl OJI0KEH
pPSA UIEH, KOTOPbIE MOKHO pacCcMaTpUBaTh KaK MPUHLHUIIBI €T0 OCTPOESHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTUYECKH
3aBEpIIEHHBIM, OH COACPIKUT MaTepuajl U3 BCEX pa3lesioB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOMN, TAK U1 COBPEMEHHON (PU3UKH.

Hoes cenepanuzayuu. B COOTBETCTBUM € HEW MaTepuan Kypca (pusuku
oObeaMHEH BOKPYr (Qu3nyeckux Teopuid. Beaymmm B Kypce sBISETCS
dbopMupoBaHUE MPEACTABICHUNA O CTPYKTYPHBIX YPOBHSAX MATEPHUH, BEIIESCTBE U
oJIE.

Hoes eymanumapuzayuu. EE peanuzanus MNpeanosiaracT HCIOIb30BAHKE
T'YMaHUTAPHOTO TOTEHIHAIa (PU3UYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
(GU3MKHU C pa3BUTHEM OOIIECTBA, a TAKXKE C MUPOBO33PEHYECKUMHU, HPABCTBEHHBIMU
Y HKOJIOTMYECKUMU MTPOoOIeMaMHu.

Hoes npuxnaonoti nanpasnennocmu. Kypce hbuU3uku rpeamnonaraeT 3HakoMCTBO
C MIHMPOKUM KPYTOM TE€XHUYECKUX M TEXHOJIOTUYECKUX MPUIIOKEHUN HU3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTHM, a Takke OO0CYXKICHUS
npo6JieM pallMOHAIBHOTO MPUPOOTIOIb30BAHMS U HKOJIOTHYECKOM 0€3011acHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (DU3MKM Ha ypOBHE CpPEIHEro OOIero
oOpa3oBaHus SBIAIOTCS (pU3UUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpPE MOCTPOCHUSI (PU3UUECKON TEOPUHU, POJIU (PYH/IaMEHTAIBHBIX 3aKOHOB H
MPUHIIUIIOB B COBPEMEHHBIX MPEJCTABICHUIX O TPUPO/IE, TPAHULIAX TIPUMEHUMOCTH
TEOPUH, JJIsl ONUCAHUSI €CTECTBEHHO-HAYYHBIX SBJICHUN U MPOLIECCOB).

CHCTeMHO-AESTENbHOCTHBIN TOJIX0I B Kypce (U3UKU pean3yeTcs Mpexie
BCEr0 3a CUET OpraHU3aldUd SKCIEPUMEHTANIbHOU AESITEIbHOCTH O00YYaroluXCsl.
Jliist 6a30BOTO YPOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAHUE CHCTEMBI ()POHTAITLHBIX
KPaTKOBPEMEHHBIX SKCTIEPUMEHTOB U JIA0OPATOPHBIX PabO0T, KOTOPBIE B ITpOrpaMme
no ¢uzuke oObEAMHEHBI B OONIUMH CHUCOK YYCHHUUYECKHX IMPAKTHYECKUX PaboT.
Boijenenrie B yka3aHHOM MepeyHe JIab0OpaTOpHBIX pabOT, MPOBOJMUMBIX IS
KOHTPOJISL U OLIEHKHU, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOMsl M3 OCOOCHHOCTEH IMIaHUPOBAaHUS M OCHalleHus: kabunera ¢usuku. [Ipu
3TOM OOEcreunBaeTcsi OBJaJCHUE OOYyYarOIIMMHUCS YMEHUSMU TMPOBOJUTH



KOCBEHHBIE HM3MEPEHHUS, MCCICAOBAHUS 3aBUCUMOCTEH (PU3NUYECKUX BEIUYUH U
MIOCTAHOBKY OIIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bosbiioe BHUMaHKE yAENISIeTCs PEeIIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Ipu >TOM 17151 pacUETHBIX 3a]]a4 TPUOPUTETOM SIBJISIOTCS 3a7]a4M C SIBHO 33JIaHHOMN
bu3nueckoil MOJENbl0, TO3BOJSIONIME TPUMEHSATh HW3YYEHHBIE 3aKOHBI H
3aKOHOMEPHOCTH KaK U3 OJHOIO paslena Kypca, Tak M UHTETPUPYsS 3HAHUA W3
pa3HbIX pasnaenoB. s KayeCTBEHHBIX 3a/1a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBsSICHEHHE TPOTEKaHUs (PU3MUYECKUX SIBICHUNW M TPOIECCOB B OKPYKAIOIICH
KU3HHU, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallud MpaKTHUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBuu ¢ TpedoBanusmu @PI'OC COO k MmaTepuanbHO-TEXHUYECKOMY
obecrniedyeHno yueOHOTo mporecca 0a30BbI YpOBEHb Kypca (DU3MKH HA ypOBHE
CpeqHero ooiero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBUAX IPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSX MHTEIPUPOBAHHOTO KaOMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LUKJIA. B kaOuHeTe (hU3MKH JOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme 1o
($u3MKe yUeHUUECKUX NMPAKTUYECKUX PaboT U JEMOHCTPALIMOHHOE 000PYAOBAHHUE.

JleMoHCcTpallMoOHHOE  000pyZoBaHHE (OpMHpPYETCI B COOTBETCTBHM C
OPUHLUAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JIEMOHCTpAaMid s
UCCIICIOBAaHMSI  W3yYaeMbIX SIBJICHHA M  TPOIECCOB, OMIUPHUECKUX U
(GyHIaMEHTaJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 00Opy/IOBaHME MJII YYCHUYECKHX TMPAKTHYECKUX padboT
dbopMupyeTcss B BHI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OecredrBaeTCsl B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTMueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUSI JOJKHBI OBITh TOCTPOCHBI Ha KOMIUJIEKCHOM
UCIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIIbIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE IIU(PPOBBIX J1a00OpaTOpUil.

OCHOBHBIMHU 1EJIIMHU U3y4Y€HUs] PU3UKHU B 001IEM 00pa30BAHUU SBIISIFOTCS:

e (¢GopMHpOBaHHE HHTEpEcCa U CTPEMJICHHS OOYYaIOIIUXCS K HaydHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI];

® Dpa3BUTHE MPEICTABICHUI O HAYYHOM METOJIe MO3HAHUS U (OPMUPOBAHNE
UCCJIEIOBATENILCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBICHUSM;

¢ (HopMHPOBaHNE HAYIHOTO MUPOBO33PEHHUS KaK pe3yIbTaTa H3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepHH U (HyHIaMEHTATBHBIX 3aKOHOB (DU3HKHU;

e (dopmupoBaHre yMEHUH OOBSACHATH SIBJICHUA C HCHOJIb30BAHHEM
bu3MYecKuX 3HAaHUN ¥ HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe MPEACTABICHUN O poyid (DU3UKU IJISi PA3BUTUSA JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



® TpUOOpeTEeHNE CUCTEMbI 3HAHNUN 00 00X (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAass MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY M 3JI€MEHTHI aCTPOPU3UKY;

e (dopmupoBaHre yMEHUW TPUMEHSATh TEOPETUUYECKUE 3HAHUA  JUIS
OOBbsiCHEHUS (PU3MYECKUX SBICHUUW B TMPUPOAEC U IS TNPUHATHUA
MPaKTUYECKUX PEIICHUN B MOBCEITHEBHON KU3HU;

® OCBOCHHME CMIOCOOOB peEUICHUs PAa3IMYHbIX 3a7ad C SBHO 3aJlaHHOMN
dusznyeckoil Monenbplo, 3alay, MOJIPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue (GU3NYECKON MOEIH, aIeKBAaTHON YCIOBHSIM 3a/1a4U;

® TIOHMMaHWE (PU3UYECKHUX OCHOB M MPUHLMUIIOB JEHCTBUS TEXHHUECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUSA HA OKPYKAIOLIYIO
cpeny;

® OBJIQJICHHE METOJaMU CaMOCTOSATEIBHOIO IUIAHUPOBAHUS M IMPOBEJICHUS
bu3MYEeCKUX SKCIEPUMEHTOB, aHAlIN3a W HHTEpIpeTanuu UHGOpMaINH,
OIPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

® CO3[IaHUE YCIIOBUU ISl Pa3BUTHUSI YMEHUI MPOEKTHO-UCCIIEN0BATEIBCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wuzydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo

oOpazoBanus otBoAuTcs 136 yacoB: B 11 kitacce — 68 yacoB (2 4aca B HEJIEIO).

[Ipensaraemplii B mporpamMmMe 1O (QU3MKE TMepedyeHb JIabOpaTOPHBIX H

MPaKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JENaeT BbIOOP
poBeleHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWMBHUYAIbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.



COJAEPKXAHUE OBYUYEHUA
11 KITACC
Paznen 4. JaekTpoauHaMuKa

Tema 3. Maznummnoe noje. I1eKMpPOMAZHUMHAA UHOYKYUA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBIE TOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MaruuTHOM MHAYKUWHA. [I[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
JluvHnn MarHuTHOW WHAYKOMU. KapTuHa JNMHUNA MAarHUTHOM HWHIAYKUHUM I10JIS
IIOCTOSIHHBIX MarHUTOB.

MarautHoe 10JIe TPOBOAHMKA C TOKOM. KapTuHa JIMHHHA WHAYKIUU
MAarHuTHOTO TOJIS JUIMHHOTO IPSMOIO NPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJIHUKA, KaTYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaeincTere NpoBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHUE.

Cuna Jlopenua, e€ Mmonynb U HanpasiieHHUE. [[BrykeHne 3apsKEHHOW YaCTULIbI
B OJIHOPOJIHOM MarHuTHOM mose. Pabota cuibl Jlopenia.

SIBeHMe ANEKTPOMArHWTHOM HMHAYKOUU. [lOTOK BeKTOpa MarHMTHOM
WHAYKOUU. OJEKTPOABIKYLIas Cuila HWHAYKIUH. 3aKOH 3JIEKTPOMAarHUTHOMN
uHaykuun Papanes.

BuxpeBoe anekTpuueckoe mojie. OJEKTPOABMXKYLIAs CWIa HHIYKIHH B
IIPOBOJHUKE, IBHXKYILEMCS IOCTYIIATENBHO B OTHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuiio Jlenna.

NHAyKTUBHOCTE.  SIBIEGHME CAaMOMHIYKUWHU. OJEKTPOABMXKYyLIas  cujia
CaMOMHIYKIIHH.

OHEPrust MAarHUTHOTO TTOJIS1 KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTpOHMCTBA W NPAKTHYECKOE NPUMEHEHHE: TOCTOSIHHBIE
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTHL, UHIYKIHOHHAS [1E€Yb.

Jlemoncmpayuu

OmnbIT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHUY MHAYKIIMY MarHUTHOTO MOJIA.

B3anmonencTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[evictBue cumbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.

SIBiieHME SIIEKTPOMAarHUTHON MHIYKIMH.

[IpaBuno Jlenua.

3aBUCUMOCTD DJICKTPOABMKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH WU3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIMH.

Yuenuueckuui sxcnepumenm, nabopamophvie pabomoi

M3ydeHne MarHuTHOTO MOJIA KaTYIIKH C TOKOM.



HccnenoBanue 1edCTBHS MOCTOSSHHOTO MAarHUTa Ha PaMKY C TOKOM.
HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIHH.
Pa3nen 5. KoJsie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHvle KOJ1€0aHUs

KonebatenbHass  cucrema.  CBOOOAHBIE  MEXaHUYECKHE  KOJEOAHHUS.
["apmonnueckue xonebanus. I[lepuon, wactora, ammumryaa u (aza kKojdeOaHU.
[Ipy>XHHBIN MasTHUK. MareMaTH4eCKnii MasTHUK. Y PABHEHHE T'apMOHUYECKHUX
konebanuil. [IpeBpalieHue 3Hepruy Npu rapMOHUYECKUX KOJIEOaHUSAX.

KonebatenbHbiii KOHTYp. CBOOOJIHBIE 3IIEKTPOMAarHUTHBIE KoOJIOaHUS B
UJCATBHOM KOJIEOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHUYECKUMHU U
AIIEKTPOMArHUTHBIMU Konebanusimu. Dopmyna TomcoHa. 3akOoH COXpaHEHUS
DHEPrUU B UJEATBHOM KOJIEOATEIbHOM KOHTYDE.

[TpencraBieHue o 3aTyxaroUMX KojeOaHUsAX. BrIHYX/IeHHbIE MEXaHUUECKHE
kosebanus. Pezonanc. BoiHyk1€HHbBIE 3JIEKTPOMarHUTHBIE KOJICOaHMUSL.

[lepemennpii TOK. CHHYCOMIAQIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JCUCTBYIOIIEE 3HAYEHUE CHUJIBI TOKA W
HaIIPSDKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepegadya U MOTPEOICHUE AIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU MPU MPOU3BOACTBE 3IEKTpodHepruu. Kymnbrypa
VCIIOJIb30BaHUS JIEKTPOIHEPTUH B TIOBCETHEBHOM )KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPHUMEHEHHUE: DIICKTPUYECKHUM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUH JIEKTpOnepe1ay.

Jlemoncmpayuu

UccnenoBanre mnapaMeTpoB KoJieOAaTEIbHOW CHUCTEMBI (TIPY>KUHHBIM WM
MaTEeMaTUYECKU MASITHUK).

HaOmronenue 3atyxaromux KojieOaHu.

HccnenoBanre CBOMCTB BBIHYXICHHBIX KOJICOAHU.

HabGmronenue pe3onanca.

CB0OOOHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyLIKH
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens THHUYM AIEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MabIX KOJeOaHHU rpy3a Ha HUTH OT
JUIMHBI HUTU U MaccChl rpy3a.

HccnenoBanue MepeEMEHHOT0 TOKA B LENU U3 NIOCIEA0BATENBHO COCITMHEHHBIX
KOHJICHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHunHvle 60JIHbL



MexaHnudeckue BOJIHBI, yciioBua pacnpoctpanenus. Ilepumon. Ckopoctb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble M NOPOJOJIBHBIE BOJHBI.
HNuTtepdepenius u auppakius MeXaHU4eCKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3JIYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHas opuentanus BektopoB E, B, V B anexrpomarautHOoi BoiHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXEHUE, MPEIIOMIICHUE, MONIApu3anus, Tudpakius,
unTepdepenius. CKopocTb dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMAarHUTHBIX BOJH. [IprMeHEHUE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[IpyHIMIBI paguoCBs3U U TeneBuaAcHUA. Paqnonokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CpeIbl.

TexHUYeCcKHue YCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YJIbTPA3BYKOBAsl [IMAarHOCTHMKAa B TEXHHKE M MEIWILMHE, pajaap,
paguonpuEMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBU-nieys.

Jlemoncmpayuu

OOpazoBaHue U pacpOCTPaHEHUE MONEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOmromnieecs T€10 Kak HCTOUHUK 3BYKa.

Habmroienue oTpaskeHus U NpeaoMIICHHUs] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepeHunu u auppakuud MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

Habmronenue cBA3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOH U
4acTOTOM KOJIeOaHUM.

HccnenoBanne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, TPEJTOMIICHHUE,
noJisipu3anus, IuPpakuus, tHTepPepeHLus.

Tema 3. Onmuxa

I'eomerpuueckas onruka. lIpsmoiMHENHOE pacrpoCTpaHEHUE CBETa B
ogHopoaHou cpene. JIyd ceera. TouedHbIi HICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaJe.

[Tpenomiienue cBeTa. 3aKOHBI MPEIOMIICHHUS cBeTa. AOCONIOTHBIN MOKa3aTeNb
npenomiicHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yroj IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CrnoxHbli coctaB Oenoro cseta. Ler.

Cobuparomnire 1 paccerBatrolye TuH3bl. ToHkas nuH3a. DokycHoe paccTosiHue
U ONTHYECKas cuia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHuil B COOUPAIONIUX |
pacceuBaromux JnH3ax. PopMyra TOHKOU JIMH3BL. Y BEJTMUEHHE, 1aBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONITHUKH.

BonnoBass ontuka. Wurtepdepenuuss cBera. KorepeHTHblEe HCTOUYHUKH.
YcnoBust HaOMOAEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEeHIIMOHHON
KapTHHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX HICTOYHHUKOB.



Hudpaknus ceta. [Judpakumonnas pemérka. YciaoBue HaOMIOACHUA
[JIaBHBIX ~MAKCUMyMOB TIpM  MAJE€HUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHuyeckue yCTpOMCTBA M MPAKTHUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIN ammapaT, MUKpPOCKOIM, TEJIECKOI, BOJIOKOHHAS
ONTHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpsAMONTMHEWHOE pPaACIpPOCTPAHEHUE, OTPAKECHHE M IMPEIOMIICHUE CBETA.
OnTuyeckre mpuodOpBHI.

[TonmHOE BHYyTpeHHEE OTpakeHre. Mosellb CBETOBOIA.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Mopenu MUKpOCKoIia, TeJIECKOna.

Hao0mronenune natepdepeHnm cBera.

HaOnronenune nudpakiuu ceera.

HaGnronenue nucnepcuu cBera.

[TonyuyeHne ciekTpa ¢ MOMOLIBIO IPU3MBL.

[TonydyeHue ciexkTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEHIETKY.

HabGmronenue nonsipusanuu cBeTa.

Yuenuueckuii sxcnepumenm, n1abopamopusie pabonul

N3mepenne nokaszaTesns NpeJoMIICHUs CTEKIIA.

HccnenoBanne CBOMCTB H300paKEHUH B JTMH3AX.

HaGmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPHH OTHOCHTEIbHOCTH

[ paHuIBI IPUMEHNMOCTH KJIACCHUECKON MeXaHuKU. [locTynaTel criennaibHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BAaKyyMe,
MIPUHITUIT OTHOCUTEIBHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU M COKpAILCHHE
JUTUHBI.

DHEPrusi ¥ UMIYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13b MaccChl C SHEPruel U UMITYJIHCOM PEIITUBUCTCKON YaCTULIbl. DHEPTU
MIOKOSI.

Paznen 7. KBantoBas pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [lnanka cBsizu 3Hepruu (HOTOHA C €r0 YACTOTOM. DHEPTHs
U UMITYJIbC (POTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3aKOHBI
dboroaddexra. Ypapnenue DiHmTerHa 11 Gortoaddexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOE IEUCTBUE CBETA.



TexHuyeckue yCTPOWCTBA W MPAKTHUECKOE MpPHUMEHEHHE: (HOTOIIEMEHT,
doromatuuk, conmHeuHas OaTtapesi, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(ddeKT Ha yCTaHOBKE C IIMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (oToddhdEKTa.

Ceeroauo.

Conneynas OaTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacCTHIL.
[ImanerapHas mogmens aroma. llocrynmater bopa. U3nydyenue u mormonieHue
($OTOHOB TpU TEepexoAe aroMa C OJHOTO YPOBHS SHEPTrUU Ha Jpyroi. Bujel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousiHoBBIE cBoOMicTBa yacTull. Bonnbl ne bpoitis. KopnyckyisipHO-BOJIHOBO#M
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYEHHUE.

TexHu4yeckrue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHaJIn3 (COEKTPOCKOIN), Ja3ep, KBAHTOBbII KOMITBIOTED.

Jlemoncmpayuu

Mopens onsita Pezepdopna.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue TmHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HabGnrogenue TMHEHYaToro CnekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHUS sAnpa. OTKpbITHE
panunoaktuBHOCTH. OnbIThl Pe3epdopa rmo onpepeneHuio coctaBa paJioakTUBHOTO
usnyuyenusi.  CpoiictBa  anbda-, Oera-, ramMma-usinydyeHus.  BnusHue
PaANOAKTUBHOCTH Ha JKUBBIE OPTaHU3MBbI.

OTtkpeiTHE TpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsn sapa. MaccoBoe uncio sapa. M30Tormsl.

Anwsda-pacnan. OIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHE. 3aKOH PaIMOAKTUBHOIO paclaja.

DHeprusi CBA3U HYKJIOHOB B sjipe. SAnepubie cuibl. Jlepekt Macchl siapa.

SnepHble peakuuu. Jlenenue u CUHTES sIep.

SAnepuwiii peaktop. Tepmosinepubpiii cuHTe3. [IpoOnemMbl M TEPCHIEKTHUBHI
AJIEPHOM SHEPTETUKHU. DKOJOTUYECKNE ACTIEKTHI AIEPHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE O3UTPOHA.

MeTonbl HaOIIOIEHHS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.

dyHaMeHTalbHbIe B3aUMOJEHCTBUA. EAMHCTBO PU3nUuecKoi KapTUHBI MUPA.

TexHuyeckue yCTpoMCTBAa M NPAKTHYECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
Bunbcona, siaepHslil peakTop, arToMHasi 6omoa.



Llemoncmpayuu

Cu€TurK MOHU3UPYIOIIUX YaCTHII.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

HccnenoBanre TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pa3znen 8. JieMeHTBI ACTPOHOMHUY M ACTPOPU3MKH

Otanbl pa3Buths actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHUYECKOE 3HAUYCHUE
aACTPOHOMHH.

Bun 3Bé3gHoro Heba. Co3Besnus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH>KCHUE.

ConneuHas cucrema.

Conunue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBINA KJIacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCJIENIOBATENBHOCTH. BHYTpeHHEEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJACTABIEHUSI O MPOUCXOXKACHUU U 3Botonu ConHIa U
3BE31. DTanbl )KU3HH 3BE3I.

Mineunbiii I[lyte — Hama T'amaktuka. Ilomoxenune u aBwxkeHue CosHIA B
[Nanmaktuke. Tunel ranaktuk. PaguoranakTuky u kBazapbl. YEpHBIE ABIPHI B sSApax
TaJIaKTHUK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa006sa. Pazberanue rajiakTuk.
Teopus bonpmoro B3peiBa. PenmukTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoii. MertaranakTuka.

Hepeménnsie mpoOaemMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUH JJIs1 OTIPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEpHOTro MOJyIIapus U IPKHUE 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

O0o0marouiee MOBTOPEHUE

Pons usuku u acTpOHOMUHM B SKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAJIBHOM M ATUYECKOM cpepax NeaTeIbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKU U
aCTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, poJib (U3HUECKOU TCOPUH B
dbopMHUpOBaHUY MPECTABICHUHN O (PU3UIECKON KapTUHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psJy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEACTABICHUM O TIPUPOJIE.

MexknpeaMeTHbIe CBSI3H

N3yuyenue xypca ¢uszuku 6a30Boro ypoBHsS B 11 kimacce oCyIecTBIsSeTCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OHOJOTMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nonsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (PaKT, TUMOTe3a, (Pu3nyueckas BEIUYHHA, 3aKOH,
Teopusl, HAOIIOICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pewIEHHE CHCTEMBI YPAaBHECHUM, TPUTOHOMETPUUYECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJIE€CTBO, BEKTOPbl M MX MPOCKIHM HAa OCHU KOOPJMHAT, CIIOKEHUE BEKTOPOB,
MIPOU3BOJIHBIC DJIEMEHTAPHBIX (YHKIMH, MPU3HAKK TMOJ00MS TPEYTrOJbHHUKOB,
ompeiesIeHHe UIOMIAIU TIOCKUX GUryp u o0bEMa Tel.

buonocusn: »nextpuyeckue SBICHUS B KUBOM MpUpPOJZE, KoJieOaTelbHbIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KMBOW MPUPOJIE, IEUCTBUE
paaunanyy Ha )KUBbI€ OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJIEKYJ, KPUCTAIIMYECKAs] CTPYKTypa TBEPIABIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALNTMYECKON PEIIETKH, CIEKTPaIbHbBINA aHATU3.

l'eoepagusa: MarHUTHBIC TIONMIOCAa 3€MJIM, 3aJ€KA MAarHUTHBIX PV,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonocua: JNVMHWUW DJEKTpOIlEpeaay, TIEHEpPaTop IIEPEMEHHOIO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIIMOHHAs II€Yb, pajap, PaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBYU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
COJIHEYHas Oarapes.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
®U3UKE HA YPOBHE CPEJHET'O OBIIEI'O OGPA3OBAHUS
OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECICUHUTh JOCTIKCHHUE CIICIYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOro npenmMera «Dusmka» T0JKHbI
OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOImUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCHIUPEHHE >KHU3HEHHOTO
OMbITA W OMbBITA JAEATEILHOCTA B MPOIIECCE peaiu3allid OCHOBHBIX HAIpaBICHUN
BOCIIUTATEILHOUN ESITEIHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOro BOCIIMTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocst Kak akTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAJULHUOHHBIX  OOIIECYETOBEYECKHX T'yMaHUCTUUYECKUX U
JIEMOKPATUUECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIBbHOCTh B MHTEPECAX TIPakKITaHCKOTO
0O0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpraHU3aIiy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIIUSIMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJOHTEPCKOMN AEATEILHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUSI:

c(hOpMHPOBAHHOCTH POCCUNUCKOMN TPAKIAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTH)KCHUSIM
POCCUICKUX YUYEHBIX B 00J1aCTU (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTU YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HAyYHOTO TBOPYECTBA,
npUCYIIEro (pU3nYecKoi HayKe;

5) TpyA0BOr0o BOCIIHTAHUSI:



WHTEpPEC K Pa3IMuHBIM cdepam mpodhecCHOHATHLHOW NeSATeTLHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH KU3HH,

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJIOOAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHUS LeJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHUS

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATENBHOCTH, T'OTOBHOCTh B IIPOLECCE
U3y4YeHUs! (PU3BHKHU OCYIIECTBIIATH IPOEKTHYIO M UCCIEA0BATENbCKYIO IEATEbHOCTh
WHJMBUAYAJIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI
Ilo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA
ba3oBble 1ornyeckue aefcTBuA:

CaMOCTOATENbHO  (QOpMyJIHMpPOBAaTH W aKTyaJM3upoBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENH JIEATeIIbHOCTH, 33JaBaTh MapaMeTpPbl U KPUTEPHUH HX
JIOCTHXKECHUS,

BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBJICHUSX;

pa3pabaThiBaTh IJIaH pEIHICHHs MPOOJEeMbl C YYETOM aHalIM3a WMEIOIIMXCA
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIHTATOB
L[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUIN AEATEIBbHOCTH;

KOOPJAMHUPOBATH U BHITIOJIHATH PA0OTY B YCJIOBUSX PEaIbHOTO, BUPTYAJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

ba3oBble ucciaenoBaregbcKue 1eMCTBUA .

BJIAJICTh HAYYHOW TEPMHUHOJOTHEHN, KIKOYEBBIMU MOHATHUSAMU M METOJAMHU
(bu3nYeCKON HAYKH;

BIIAJICTh HABBIKAMHU y4e€OHO-MCCIICIOBATEIHCKON M MPOEKTHON JCSITEIHHOCTH
B 007acTH (PU3UKU, CHOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHLHOMY MOUCKY



METOJIOB pelIeHHs 3aAad (U3MUECKOTO COJAEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHHS;

BJIAJETh BHUAAMH JEATEIBHOCTH II0 IMOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPeoOpa30BaHUI0 M MPUMEHEHHMIO B pPa3IMYHbIX Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX IPOEKTOB B 00J1acTH (PU3HKY;

BBISIBJISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHHS, HAXOAUTh apTyYMEHTHI ISl JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IAPaMETPbl U KPUTEPUU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PCEIICHHsS 3aJa4d  pPe3yJIbTaThl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSITEIbBHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTh 3HaHUA 10 (HU3MKE B NPAKTUYECKYIO OOJIACTh
KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX PEIMETHBIX 001acTel;

BBIJIBUT'aTh HOBBIE UJIEH, IIPEUIAraTh OPUTMHAIBHBIE TOAXObI U PEILICHHUS;

CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHbBIC PELICHMUS.

Pa6ora ¢ undpopmaunmeii:

BJIAJ€Th HABBIKAMU MOJy4YeHHUs] UHPOpMauu (U3HUECKOTO COAEPKaHUS U3
VCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATEJIBHO OCYIIECTBIATh ITOUCK, aHaju3,
CUCTEMAaTH3alMI0 U HHTEPIPETAlNni0 MHPOPMAIMU pPa3IMYHBIX BHIOB U (opm
IIPE/ICTABIICHHUS];

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh  CPEACTBa  MH(MOPMAIMOHHBIX W  KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3ALMOHHBIX
3aJ1a4 ¢ COOII0ICHUEM TPEOOBaHU IPrOHOMUKH, TEXHUKU 0€30MaCHOCTH, TUTHEHBI,
pecypcocOepekeHrs, MPaBOBBIX M ATHYECKUX HOPM, HOPM HHGOOpPMAIMOHHON
0e301acHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHadeHHsI THPOPMAIIUU U LIETICBOU ayJUTOPHH, BRIOUPAst ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTu3alluu.

KoMMyHUKaTHBHBIC YHHBEpPCAJIbHbIe Y4eOHbIE 1eHCTBHS:

OCYILECTBIAThH OOIIEHNE HA YpOKaxX (PU3HKH U BO BHEYPOUHOU JI€ATENBHOCTH;

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

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



MOHMMATh U KMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATbHOU
paboThI;

BBIOMpaTh TEMAaTUKYy M METOAbl COBMECTHBIX JEHUCTBUU € YYETOM OOIIMX
WHTEPECOB, U BO3MOXHOCTEN KaXKI0T0 YJI€HA KOJIJIEKTUBA;

NPUHAMATh 1€IM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OILICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJA0T0 YUaCTHUKA KOMaHbI B OOIIHiA
pe3ynbTaT 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTh HOBBIE TPOEKTHI, OLEHMBAaTh UJEHU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUIECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEJCHHE B Pa3JIMYHBIX
CUTYaIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEeHUE, ObITh MHUIIMATHBHBIM.
PeryasiTuBHbIe YyHUBEpPCAJIbHbIE YUeOHbIe 1eliCTBUS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAaH PEIICHUS PACUETHBIX W KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEATNIOYTECHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMpsITh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO DJPYAHWIMH B 00JaCTH
(hU3UKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa3oBaTEIbHbIN U KyJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CHUTYyallUsiIM, BHOCUTh KOPPEKTHUBBI B JICSITEIHHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IEISIM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEpIIAEMbIX JICCTBUM M MBICIUTENBHBIX MPOIECCOB, HMX pE3yJbTaTOB U
OCHOBaHMUI;

WCITOJIB30BATh MPUEMBI PeIICKCUU TSI OIICHKU CUTYyaIlu, BEIOOpa BEPHOTO
pelieHus;

YMETh OILIEHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS MO HX
CHIKEHHIO;



MIPUHUMATh MOTHBBI M apPryMEHTBl APYTUX MNpPU aHAINU3€ pPE3yIbTaTOB
JIESITETbHOCTH;

MPUHUMATH €051, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMAaTh MOTHBBI M apryMEHTbl APYTMX @PU aHalIu3€ pe3yJbTaToB
JEATEIIbHOCTH;

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

B npouecce 1oCcTHKEHUS TIMYHOCTHBIX PE3YJIbTATOB OCBOEHUS TPOTPAMMEI 11O
dbuzuke IS YpOBHA cpeaHero oOmiero oOpa3oBaHUA Yy  00YyYaroIIMXCs
COBEPIIEHCTBYETCS AMOLUOHAIIbHBIN WHTEIUIEKT, MPEANOJIAraro il
c(hOpMHUPOBAHHOCTH:

CaMOCO3HaHMSI, BKJIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOILIMOHAIIBHOE
COCTOSIHUE, BUJIETh HAIIPABJICHUS Pa3BUTHUSI COOCTBEHHON 3MOIIMOHAIBLHOU cephl,
OBITH YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBAaHUS, BKIIIOYAIOLIETO CAaMOKOHTPOJIb, YMEHHUE NPUHHUMATh
OTBETCTBEHHOCTh 3a CBO€ IIOBEJIEHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHAJILHBIM U3MEHEHHUSM U MIPOSIBIIATh THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKIIFOYAIOIIEH CTPEMIIEHUE K JTOCTHKECHUIO LIENIH U
yCIIeXy, ONTHMMHU3M, WHULMATUBHOCTb, YMEHHUE JECHUCTBOBATH HCXOJSl U3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKJFOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHAIBLHOE COCTOSIHUE
JIPYTUX, YYUTBIBaTh €r0 TMPU OCYIIECTBICHUU OOIIEHHS, CIOCOOHOCTh K
COYYBCTBHIO U COIIEPEIKUBAHUIO;

COIIMAJIbHBIX HABBIKOB, BKITFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHMS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TIPOSABIIATh UHTEPEC U pa3pemiaTh KOH(IUKTHI.

HPEIMETHBIE PE3YJIBTATHBI

K koniry o0yuenus B 11 kiacce nmpeMeTHbIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JIOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha TMpUMEpax pojib U MecTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NPAKTUYECKON IEATENBHOCTU JIFOAEH, LIEJIOCTHOCTh M E€OUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHUS M3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN AJIEKTPUUYECKUH 3apsijl, Tyd CBETA, TOUYEYHBIM UCTOYHUK CBETA, sIACPHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO sipa MPHU perieHUH (PU3NYECKUX
3az1ady;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (DPUBHKH: DJIEKTPUUYECKAsl TPOBOJIUMOCTD,
TEIUIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE ACHUCTBUA TOKA, B3aUMOJCHCTBUE
MAarHUTOB, JJICKTPOMATHUTHAS WHAYKLOHS, JIEUCTBUE MArHUTHOTO TIOJNS Ha



IPOBOJAHUK C TOKOM U JBIKYIIUHCS 3apsi, 3JIEKTPOMAarHUTHBIE KOJEOaHUS U
BOJIHBI, TPSIMOJIMHEIHOE pACIpPOCTpaHEHHE CBETa, OTPAKEHUE, MPEIOMIICHUE,
unTepdepenus, audpakuus W TONApU3AIMSA  CBETa, JHCIEPCHS  CBETa,
dboTtoanekTpudeckuiit 3QphexT (hoTodrddheKT), CBETOBOES JAaBleHHE, BOSHUKHOBEHUE
JUHEHYaTOro CIeKTpa aToMa BOJOPOJa, €CTECTBEHHass M HCKYCCTBEHHAs

pPaaArOaKTUBHOCTD,
OIMMCBIBATh M3YYCHHBIC CBOMCTBA BCIICCTBA (BHCKTpI/I‘ICCKI/IC, MAarduTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPpOBOAUMOCTD Pa3INYHbIX cpezl) 151

AJIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), MCTONB3Yyd (U3NYECKUE BEJINYHUHBIL:
JIIEKTPUYECKUN 3apsll, CHJIa TOKA, JIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAJIOB, 3JEKTPOJBIKYIIAs CUia, padoTa TOKa,
WHIYKIUS MAarHUTHOTO MOJs, cwia Awmmepa, cuna JlopeHma, MHIyKTUBHOCTB
KATYyLIKH, SHEPrUs JJEKTPUYECKOIO0 M MAarHUTHOIO IIOJIEHW, MEPHOJ M 4YacToTa
KoieOaHul B KoJeOATEeIbHOM KOHTYpE, 3aps] U cuja ToKa B Ipolecce
FapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJIeOaHUM, (DOKYCHOE paCCTOSHUE U
ONTHYECKAs CHUJIA JIMH3bl, MPU ONHCAHMM MPAaBUIBHO TPAKTOBATH (DUIUUECKUUI
CMBIC]I HCIOJIb3YEMBIX BEJIIMYMH, HMX OO0O3HAUeHHs M EJAWHMIIbI, YKa3bIBaTh
(opMyJibl, CBS3bIBAIOLINE JAHHYIO (DU3UUECKYIO BETMUUHY C JPYTMMH BEIUYUHAMU;

ONMCHIBATh HW3YYEHHBIE KBAaHTOBBIE SIBICHUS M IPOLECCHI, HCIOJIb3Ys
(bu3nUecKkue BEIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJIbC (POTOHA, MEPUOJ TOJypaciajia, SHEPIHs CBI3U
aTOMHBIX SIJIep, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PUIUUYECKUI CMBICH
UCIOJIb3YEMbIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMILIBI, yKa3blBaThb (HOpMYIbl,
CBSI3BIBAIOLIME JAHHYIO (PU3WYECKYI0 BEJIMYMHY C JIPYTUMHU BEJIUYMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETUUNHBL

aHANIM3UPOBaTh (PU3HYECKHE MPOILECCHl U SIBICHUS, UCIOJIb3Yys (PU3NUYECKHE
3aKOHBI U MPUHUMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U NapaJUIEIbHOTO
COCOVMHEHUSI TPOBOJHUKOB, 3aKOH Jxoyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKIWH, 3aKOH MPSMOJMHEUHOTO PaCIpPOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODWHIITEeHa mia pororddexra,
3aKOH COXPAHEHUSl JHEPrUH, 3aKOH COXPAHEHUS HMMIYJIbCA, 3aKOH COXPAaHEHUS
AIIEKTPUYECKOTrO 3aps]ia, 3aKOH COXPaHEHHs] MACCOBOIO 4YMcCIIa, MocTysatsl bopa,
3aKOH paJIMOAaKTUBHOTO pacnajia, pu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYEeCKOE BBIPAXKEHUE U YCIOBUA (TpaHUIlbl, 00JIACTH)
IIPUMEHUMOCTH;

ONPENENATh HAITPaBJICHUE BEKTOPA MHAYKLIUHA MarHUTHOTO MOJIsI POBOJAHHUKA
C TOKOM, cujibl Ammnepa u cuibl Jlopenua;

CTPOUTh W OIKUCHIBaTh H300paKEHUE, CO3JaBaEMOE€ IUIOCKUM 3EpKajioM,
TOHKOMU JIMH30M;



BBIMIOJHATh HKCHEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU U
MPOIIECCOB C HCIOJIb30BAHUEM TMPSMBIX, U KOCBEHHBIX H3MEPEHHI: MPU ITOM
dbopmyarpoBath MpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUS, MPOBOJAUTH OMBIT U OPMYIHPOBATH
BBIBOJIBL;

OCYILIECTBISATh MPSMBbIE U KOCBEHHBIE U3MEPEHUsI PU3NYECKUX BEITUYHH, MPU
TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHU;

UCCJIEI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCIOJIb30BAHUEM MPSIMbBIX
U3MEPEHUI: MPU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PUKCHUPOBATh PE3YJIbTAThI
MOJIy4YEHHOW 3aBUCUMOCTH (DU3MUECKUMX BEJIMYMH B BUAE TaOIUL U TpaduKOB,
JIeNIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMS;

co0ro1aTh npaBuia 0€30MacHOro TpyJa MpH IPOBEJCHUM HCCIIEJOBAHUNA B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIEI0BATENbCKOM U IPOEKTHOM
JIESITEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M J1aOOPaTOpPHOTO
000Opy1I0BaHUS;

pemiaTth pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIB3YS (PU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMpATh (PU3UYECKYIO MOJEIb, BBIACIITh (PU3NUECKHE BEIMYUHBI U (POPMYIIHI,
HEOOXOUMBbIC NIl e€ pEeIIeHus, MPOBOJUTH PAcuéThl M OIICHWBATH PEaTbHOCTh
MOJTy4YE€HHOTO 3HaUeHUs (PU3MUECKOIN BEININHBI;

pelIaTh KaueCTBEHHbIE 3aJaul: BHICTPAUBATh JJOTUYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY pPAacCyKICHUH C OMOpOH Ha M3YUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYecKue ABICHUS,

UCTIONb30BAaTh MTPH PEIICHUH YIeOHBIX 3a/1a4 COBPEMEHHBIE HHPOPMAIIHOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALMN U TPEICTaBICHUS
y4eOHOH ¥ HAYYHO-TIOMYJISPHOW WHGOPMAIMH, TOJYYCHHOW W3 Pa3InYHBIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HH(POPMAIHUIO;

OOBSICHATh TPHUHIMIBI JEHCTBUS MAaIllUH, TPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA WX 0€30MacCHOTO MCTOJIh30BAHUS B MMOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpa, B pPa3BUTHE
TEXHUKHU ¥ TEXHOJIOTH;

UCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3UKE B MOBCETHEBHOM MKU3HU IS
oOecniedueHnss 0€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYNNE C BBIIOJHEHUEM PA3JIMUHBIX COIMAIBHBIX PpOJIEH,
IUIAHUPOBATh PadOTy TPYNIBI, PAMOHAIBHO paCHpenemsaTh OOS3aHHOCTH U
MJIAHUPOBATh JCSATEILHOCTh B HECTAHAAPTHBIX CUTYAIUSX, aJI€KBATHO OLICHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
11 KITACC

KosunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne ni/m Konrpouabnsie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Pazpen 1. JIEKTPOINHAMUKA
MaruauTtHoe nojie. DJIeKTpOMarHuTHas bubnnorexa [JOK
11 11 1
WHTKIIUS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznea 2. KOJIEBAHUSA U1 BOJIHbI
21 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 bubnnoreka [JOK
' KoseGaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJTHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.3 O 10
frrra https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24
Pazznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUM OTHOCHUTEJBHOCTH
31 OCHOBBI cCHIEIIUATBHON TEOPUHU 4 1 bubnmoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4

Pa3nen 4. KBAHTOBAS ®U3UKA



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

4.1 IeEMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.2 4
Crpoenne atoma https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE A/IpO S https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKU

5.1 DJeMEeHTHl aCTPOHOMHUU M aCTPOPHU3IUKU 7 Bubnuorexa LIOK
' P P https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHUE
bu6nmoreka [JOK
61 Obobwaiouiee nosTopenie 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I1O 68

I[TPOT'PAMME



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

HOYPOYHOE IINTAHUPOBAHHUE

11 KJIACC
N Kosun4yecTBo yacos Jlara DJIeKTPOHHBbIE HU(PPOBLIE
Tema ypoka Kontposbubie IIpakTnueckue o0pasoBare/ibHbIE
n/n Bcero U3yYeHHUs
padoThI padoThI pecypcbl
[TocTostHHBIE MATHUTHI U UX
B3auMo/ieiicTBHE. MarHuTHOE
1 oJie. BI;KTOP MarHUTHOM 1 02.09 bubnrorexa LIOK
. https://m.edsoo.ru/ff0c9778
UHAYKIUU. JINHUY MarHUTHOM
UHIYKIUH
MaruauTtHoe 1nose NpoBOJHUKA C
2 TokoM. OnbIT Dpcrena. 1 03.09 bu6nmoreka LIOK
B3auMoeiicTBrE TPOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopnast pabora «3yuenue
3 MaFHII/:THOI;O noﬂﬂ KaTymKI/Iy: 1 1 09.09 bubamorexa LIOK
https://m.edsoo.ru/ff0c98fe
TOKOM
JlelicTBME MAarHUTHOTO TOJIS HA
IIPOBOAHMK C TOKOM. Cuna
4 Awmrepa. JlaboparopHas pabota 1 1 10.09 bubmmnoreka HOK
«HccneqoBanue necTeus https://m.edsoo.ru/ffO0c9ac0
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM
JlelicTBME MAarHUTHOTO TOJIS HA
5 JBHKYIIYIOCS 3apSIKEHHYIO 1 16.09 bu6muoreka [JOK
yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHna
DNeKTPOMAarHUTHAS WHTYKITHSL.
6 [ToTok BekTOpa MarHUTHOM 1 17.09

uaaykiuu. JJ1C uaayknun. 3akoH



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

ANEKTPOMArHUTHOW MHIYKITUH
®Dapanes

JlaGopaTtopHnas pabota
«HccnenoBanue siBICHUS
AJIEKTPOMATHUTHON MHTYKIIHW)

23.09

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTSB. SIBIEHUE
camounaykiuu. 3/C
CaMOUHAYKIIUU. DHEPIrusi
MAarHUTHOTO TOJISI KATYIIKH C
TOKOM. DJIEKTPOMArHMTHOE T10JIE

24.09

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0ca600

10

TexHu4eckue ycTpomucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE
MarHMThl, 3J1EKTPOMarHuThI,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTapHbIX YaCTHII,
VUHAYKIIMOHHAs 1eYb

O6o06maromuii ypok «MarautHoe
nose. DIeKTpOMarHUTHAs
WHIYKIHSD)

30.09

01.10

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcab82

11

KonTponbHas pabora no teme
«MaruuTtHoe 1noe.
ONeKTpOMarHUTHAs MHIYKLUS»

07.10

bubmmoteka IIOK
https://m.edsoo.ru/ffOcad58

12

CB0OOIHBIE MEXaHUYECKHE
koseOaHus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKUX KOJIeOaHUH.
[IpeBpaienue sHepruu

08.10

but6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
nepuoja MajbIx KojiebaHuii rpy3a

14.10



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

Ha HUTH OT JUIMHBI HUTH U MacChl
rpy3a»

14

15

16

17

18

19

KonebarenbHplii KOHTYP.
CBOOOIHBIE TEKTPOMArHUTHBIE
Kosie0aHus B U1€aJIbHOM
KoJ1e0aTeIbHOM KOHTYE.
AHaJIOTUs MEXy MEXaHUYECKHUMHU
Y DJIEKTPOMATHUTHBIMU
KoJIe0aHUSIMU

®opmyna Tomcona. 3akoH
COXPAaHEHHUs SHEPTUU B UJI€ATIBHOM
K0JIeOAaTEITbHOM KOHTYpE

[IpencraBienue o 3aTyxaromux
KosieOaHusx. BelHyXKIeHHBIE
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. BeiHyxaeHHbIE
AJIIEKTPOMATrHUTHBIE KOJIeOaHUsI

IlepeMeHHBIN TOK.
CuHyconaibHbII IEpEMEHHBIN
TOK. MOIIIHOCTB ITEPEMEHHOT0
TOKa. AMIUIUTYJHOE U
JICUCTBYIOIEE 3HAYECHUE CUIIBI
TOKA U HaIIPSKEHUS

Tpancdopmarop. [IponssozacTso,
nepeaaya u norpediieHue
AIIEKTPUYECKON SJHEPIUU

YCTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHUE YIEKTPUIECKOTO
3BOHKA, T€HEPATOPA [IEPEMEHHOI0
TOKa, TUHUH JJIEKTpoIepeaay

15.10

21.10

22.10

05.11

11.11

12.11

bu6nmoreka [IOK
https://m.edsoo.ru/ff0ch820

bubmuoreka [{OK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbhb86

bubnmorexa LIOK
https://m.edsoo.ru/ffOchd34

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



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

DKOJOTHUYECKHUE PUCKHU TIPU
MIPOU3BOJICTBE AIEKTPOIHEPTHHU.

20 KynbTypa ucrnonb3oBanus 18.11
ANEKTPOIHEPTUU B OBCEHEBHOM
KHU3HH
MexaHnueckue BOJIHBI, yCIOBUS
acrpocrpaneHnus. [lepuon.
21 I():KOppOCTLppaCHpOCTpaI})IeHiﬂ u 19.11 Bubmmorexa HOK
https://m.edsoo.ru/ff0cca54
JUIMHa BOJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI
29 3Byk. CxopocTb 3ByKa. ' poMKOCTB 95 11 bubnuoreka [IOK
3Byka. Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJeKTpOMarHUTHBIE BOJHBI, UX
23 CBoﬁcha U CKOPOCTb. HIKaJ’Ia 26.11 bubmroreia LIOK
https://m.edsoo.ru/ff0ccfe0
3JIEKTPOMArHUTHBIX BOJIH
[TpuHIMTIBL pagHOCBSI3U U
24 TeneBuneHus. Pazsurue cpencts 01.12
cBs3u. Pagnonokanus
o5 KonTponbnas padora «Konebanus 02.12 bubmmnoreka HOK
¥ BOJTHBD) https://m.edsoo.ru/ff0cc6f8
IIpssMonuHeiiHOE
26 pacrpoCcTpaHEHHUE CBETA B 09.12 bubmuoteka [IOK
OJTHOpOIHOM cpene. TouedHsii https://m.edsoo.ru/ff0cd350
HMCTOYHUK cBeTa. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHbI
27 OT;)a)KeHI/IH cseta. [loctpoenue 10.12 Bubmmorexa HOK
N https://m.edsoo.ru/ffOcd4e0
n300pakeHHi B TUIOCKOM 3epKaie
IIpenomnenue ceera. [lonHoe
08 BHYTPEHHEE OTPAKEHUE. 16.12 bubmuoteka [IOK

[IpenenbHblii yroma moaHoro
BHYTPEHHETO OTPaXKEHUs

https://m.edsoo.ru/ffOcd7f6



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

29

30

31

JlaGopaTtopHnas pabota
«M3mepeHne mokasarest
IPEJIOMIICHUS CTEKIIa

JIunzel. [loctpoenue
n3o0paxkeHuit B ma3e. Dopmyna
TOHKOM JIMH3bI. Y BEJIMUYECHHE
JIUH3BI

JlaGopaTopHnas pabota

«Hccnenosanue cBONUCTB
M300pakKCHUH B JIMH3AX»

17.12

23.12

24.12

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

bu6nmmoreka [IOK
https://m.edsoo.ru/ffOcddle

32

Hucniepcust cBera. Ciio>XHBIM
cocTtaB Oenoro ceera. L{Ber.
JlaGopaTtopHnas pabota
«Halnronenue nucrnepcuu cBeTay

13.01

33

WnTepdepenmus ceera.
Hudpakuus cera.
Judpakumonnas pemeérka

14.01

bubnunoreka LIOK
https://m.edsoo.ru/ffOced22

34

35

36

ITonepedyHOCTHh CBETOBBIX BOJIH.
ITonapuszanus ceera

OnTuueckue npudopsl U
YCTPOMCTBA U YCIOBHS X
0e30MacHOT0 MPUMEHEHUS
['panu1pl MpUMEHUMOCTH
KJ1aCCUUECKON MEXaHUKH.
IToctynatel cnennaibHON TEOPUU
OTHOCHUTEIBHOCTH

20.01

21.01

27.01

bu6mmoteka IIOK
https://m.edsoo.ru/ffOcf02e

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEIBHOCTD
OJIHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH U COKpAIIEHUE JITTHHBI

28.01

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

38

DOHeprus U UMIYJIbC
pensTUBUCTCKON yacTulibl. CBS3b

03.02

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

MAacchl C SHEPTUEN U UMITYJIHCOM.
DHeprust NoKos

KoHnTtpoinbhas pabora «OnrTuka.

bub6nmoreka [IOK

39 O I 04.02
CHOBBI CIICIHMATLHON TCOPHH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIBHOCTH)
40 ®otonsl. Popmyna [Inanka. 10.02 Bbu6muoteka [JOK
DHeprus 1 uMITysisc GoToHa ' https://m.edsoo.ru/ffOcfel6
41 $§K§§$$Zf : aneﬂOBa,zH; 11.02 Bubmmorexa HOK
T ta. OneiTel A. T'. :
https://m.edsoo.ru/ffOcffc4
CroneroBa
o ?;KOHH (POToatb(p(;KTa. (;’(gaBHeHHe 1700 Bunorexa LIOK
MHIITERHE VBT QOTOSROKTA. ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porospdexra
. ﬁalgneHHe (;lzeTa. OnBITHI H; H. 1807 Bubmiorexa LIOK
COCACEA. AMMITICCROC ACHCTBAC ' https://m.edsoo.ru/ff0d04a6
cBeTa
TexHu4eckue ycTpoucTsa u
44 MPAKTHIECKOE TIPUMCHEHUE:! 94.02
dboTorneMeHT, POTONATUHK,
CoNTHEYHas OaTapesi, CBETOUO/T
45 Pemenne 3agau mo teme 95.02 bu6mmoteka IIOK
«DIIeMEHTHI KBAHTOBOM OITUKN ' https://m.edsoo.ru/ff0d0302
Mogens aroma Tomcona. OMBITEI
46 Pesepdopna no paccesnuio a- 03.03 bubmmnoreka HOK
yactuil. [IanerapHas Mozennb ' https://m.edsoo.ru/ff0d091a
aToma
bubnunorexa LIOK
47 Hocrynatst bopa 04.03 https://m.edsoo.ru/ff0d0afa
48 W3nmyyenue u noriouieHue 10.03 bu6mmoreka [IOK

(I)OTOHOB IIpu nepexoc aroma €

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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

OJITHOTO YPOBHS JHEPruu Ha
Ipyroii. Buasl criekTpoB

49

50

51

BoaHOBEIE CBOMCTBA YAaCTHII.
Bosnnbl ne bporins.
KopnyckyinsipHo-BOJIHOBO#
nyanu3M. CIIOoHTaHHOE 1
BBIHYKJICHHOE U3ITy4YEeHUE

OTKpBITHE PATUOAKTUBHOCTH.
OmneiTer Pesepdopna mo
OTIpEe/ICNIEHUI0 COCTaBa
PaZMOaKTUBHOTO U3ITYYCHHUS

CaoticTBa anbda-, 6era-, ramma-
u3jydeHus. Biusiaue
pPaguOaKTHBHOCTH Ha YKHUBBIE
OpraHUu3MbI

11.038

17.03

18.03

bu6nmmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTKpeITHE IPOTOHA U HEUTPOHA.
W3oronsl. Anbda-pacma.
ONEKTPOHHBIN U NO3UTPOHHBIN
6era-pacnajn. ['amma-uziaydyeHue

24.03

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

53

DHeprus CBS3U HYKJIOHOB B S/IpE.
S nepuble peakuuu. S nepHbii
peakrtop. [IpoGiemsl,
NIEPCIIEKTUBBI, IKOJIOTUYECKUE
ACIEKTHI AIEPHON YJHEPTETUKU

25.03

bubmmoteka IIOK
https://m.edsoo.ru/ff0d1356

54

DJIEMEHTApHBIE YaCTHIIBI.
OTtkpeITHE TO3UTPOHA. MeTo b1
HaOJI0IEHUS U PETUCTPALUU
AJIEMEHTapHbIX yacTull. Kpyrnbii
cTon «PyHIaMEHTAIIbHBIE
B3auMoaencTeusa. EnMHCTBO
buznyecKoil KapTUHBI MUPay

07.04

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



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

55

DTanbl pa3BUTHS aCTPOHOMHUH.
[IpuxnagHoe u
MHPOBO33PEHUYECKOE 3HAUCHUE
actpoHomMuu. Buj 3BE€31HO0rO0 HebA.
Co3zBe3nusi, sipkue 3BE3bl,
IUIAHETHI, UX BUIUMOE IBH)KECHHE,
ConnHeyHas cucteMa

08.04

56

Comnne. ConHeyHast akTUBHOCTb.
Wcrounuk sneprun ConHua u
3BE3

14.04

57

3BE3/1bl, UX OCHOBHbBIE
XapaKTePUCTUKU. 3BE3/IbI TJIABHOU
II0CJIEI0BATEIbHOCTH. BHYTpeHHEe
cTpoenue 3B€311. CoBpeMeHHbIE
NPECTaBICHUS O TPOUCXOKICHUN
u 3Bomonnu ConHIa U 3BE3]

15.04

58

Mnineunsiii [Iyte — Hama
lNanmakTtuka. [lonoxenue n
nxenre CoiHia B [NamakTuke.
lNanmakTuku. YEpHBIE ABIPHI B s11pax
raJIakKTUK

21.04

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe nznydenue.
MeraranakTuka

22.04

60

61

Hepemennsie npodiaembl
aCTPOHOMUHU

KonTtponbHas pabota «1eMeHTHI
ACTPOHOMMH U acTPOPUIUKI»

28.04

29.04

62

O6o06matomuii ypok. Pons dpuszukn
58 aCTpOHOMI/II/I B 3KOHOMI/I‘-I€CKOI>1,

05.05




63

64

65

66

TEXHOJIOTHYSCKOM, COIMATbHON B
ITHYECKOH cepax NesTeTbHOCTH
yeoBeKa

O6o06matromuii ypok. Posnb u
MeCTO (PU3HKH U aCTPOHOMUH B
COBPEMEHHOM Hay4HOU KapTUHE
MUpa

O6o06maromuii ypok. Posb
(bU3UYECKON TEOPUH B
(hopMHpPOBaHUHM MPEACTABICHUH O
(bU3UYECKON KapTHHE MUpPA

Ob6o06maromuit ypok. Mecto
(bu3nUecKoil KapTHUHBI MUpPa B
00111eM psAly COBPEMEHHBIX
€CTECTBEHHO-Hay4YHBIX
IIPEJICTaBICHUN O IPUPOAE
PesepBHbIil ypok. MarautHoe
noJie. JJIEKTpOMarHuTHas
WUHIYKIHS

06.05

12.05

13.05

19.05

67

PesepBHblii ypok. OnTHka.
OcHOBBI cielaIbHOM Teopun
OTHOCHUTEJIBHOCTH

20.05

68

Pesepnslit ypok. KBanToBas
¢uznka. DIeMeHTbl aCTPOHOMUU U
acTpopU3UKHI

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

26.05

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



https://m.edsoo.ru/ff0d1784

MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM

OBPA30BATEJILHOMN ITPOT'PAMMBI

11 KJIACC

Kon
MpPOBEPAEMOro
pe3yJjbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

111

JleMoHCTpHpOBaTh Ha TMpuUMEpax poJib M MeCTO (U3UKH B
(GhOpMHUPOBaHUK COBPEMEHHOM HAYYHOW KapTHHBI MUpPA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHI, B IPAKTUYECKOMN NEATEIIBHOCTH

JFO/IeH, IETIOCTHOCTD U €IMHCTBO (PU3NUECKOI KapTHHBI MUPa

11.2

Y4YUTHIBATh IPAaHUIIBI IPUMEHEHUS N3YUYEHHBIX (PH3UUECKUX MOJICIICH:
TOYEYHBIN JJICKTPUYECKHUN 3apsNl, siAepHas MOJIEIb aTOMA, HYKJIOHHAs

MOJCJIb aTOMHOI'O A/pa IIpu pCIICHUN (I)I/ISI/I‘ICCKI/IX 3aJa4

11.3

PacnioznaBath (pusnueckue siBieHus (poIecchl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB JJIEKTPOJUHAMUKM U  KBaHTOBOW  (DU3UKU:
AJIEKTpUYECKasi MPOBOAMMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE,
MarHMUTHOE  JIEWCTBUS  TOKAa,  B3aUMOJIECHCTBUE  MAarHUTOB,
AJIEKTPOMAarHUTHAas WHAYKLUS, JeHCTBUE MarHUTHOTO TMOJIA Ha
IPOBOJHUK C TOKOM M JBWXKYILIMHCS 3apsl, 3JI€KTPOMarHUTHBIE
KojeOaHusT W BOJIHBI, NPSMOJIMHEHHOE pacHpoCTpaHEHUE CBeETa,
OTpakeHHe, TNpeJoMJIeHUe, UHTeppepeHuus, audpakuus U
HOJISIpU3aLUs CBETA, JUCIEepCHs CBeTa, (PoTo3IeKTpuuecKkuil 3pdexrt
(poroaddexT), cBeTOBOE HaBleHHWE, BO3ZHUKHOBEHUE JIMHEWYATOrO
CHEKTpa aroMa BOJOPOJA, €CTEeCTBEHHass M HCKYCCTBEHHas

PaarnOaKTUBHOCTD

11.4

OnuceiBaTh W3YYCHHBIC CBOMCTBA BemIECTBA  (DJICKTPUUYECKUE,
MAarauMTHBIC, OIITUYCCKUEC, DJICKTPUUCCKYIO IIPOBOJUMOCTD Pa3JINYHBIX
Cpel) © DIEKTPOMAarHUTHBIE SBJICHHS (IIPOLIECCHI), HCIOIB3YS
dbuznuecKkue BENUYHMHBI: DJJCKTPUUECKUU 3apsj, Ccujla TOKa,
JIEKTPUIECKOE  HAMPSIKCHHWE, OJJCKTPHUECKOE COMPOTHBIICHUE,
pasHocTh nmoteHnuanos, JJIC, paboTta Toka, WHIYKIIUS MAarHUTHOTO
nons, cuna Amrmepa, cuia JlopeHma, WHAYKTUBHOCTH KATYIIKH,
DHEPrus IEKTPUUECKOr0 M MarHUTHOTO TOJEH, MepHOA U 4acToTa
KoJieOaHuil B KOJIeOaTeIbHOM KOHTYpE, 3apsijl U CHJIa TOKa B ITPOIIecce
FapMOHMYECKHX  JJIEKTPOMArHUTHBIX  KojeOaHu#,  (oKycHOe
pacCToOAHNUC U ONTHUYCCKAA CUJIa JIMH3bI, IIPpHU OIMMCAHUU ITPABUIIBHO
TPAaKTOBaTh (PU3MYECKUIl CMBICI HCIOJb3YyEeMBIX BEIWYHMH, HX
0003HaYeHHs] M EIUHUIBL, YKa3blBaTh (HOPMYIbI, CBS3bIBAIOIINE

JaHHYI0 (U3NYECKYIO0 BETUUYUHY C JPYTMMH BETUYHMHAMU
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OnuceiBaTh  HM3yYEHHBIE KBAaHTOBBIC SIBICHUS M IIPOLECCHI,
UCHOJb3Ysl (PU3MUECKHUE BEIUYHMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX
BOJIH, JIJTUHA BOJHBI M 4acTOTa CBETAa, SHEPTUS U MUMITYJIbC (OTOHA,
NEepHOJI II0JIypaciaja, 3HEPIrus CBA3H aTOMHBIX S7iEp; IPU ONMCAHUU
IPAaBWJIBHO TPAaKTOBaTh (PU3UYECKUH CMBICI  HCIHOJIb3YEMbIX
BEJIMYMH, MX OO0O3HAuY€HUs M EIUHMIIBI; YyKa3blBaThb (HOPMYIIbI,
CBS3BIBAIOIIME JAHHYI (U3HUECKYI0 BEIMYUHY C JPYTUMH

BCIWMYHMHaAMU, BBIYUCIATh 3HAYCHUC (1)I/I3I/I‘-IGCKOf/'I BCINMYUHBI

11.6

11.7

11.8

11.9

11.10

AHanu3upoBath (pU3MYECKHE TPOLECChl M SBJICHUS, HCHOJb3Ys
¢u3nveckue 3aKOHbl M NPUHUMOBL  3akoH OMa, 3aKOHBI
IIOCJIEZ0BATEIBHOIO M IAPAJUIENIBHOIO COEIMHEHUS IPOBOIHUKOB,
3akoH J/xoyns — JleHna, 3aK0H 2J€KTPOMarHUTHOM MHIYKIUH, 3aKOH
IIPSAMOJIMHEMHOTO PACIIPOCTPAHEHMS CBETA, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI  IPEJIOMJIEHUS CBETa, YypaBHEHME OWHIITEWHa IS
dorosddexra, 3aKOH COXpPAHEHUS HHEPrHUM, 3aKOH COXPAHEHHS
HUMIIYJIbCA, 3aKOH COXPaHEHHUsA DJIIEKTPUYECKOrO 3apsna, 3aKOH
COXpaHEHUs MacCcOBOIO  4YHClIA, NOCTynarsl bopa, 3akoH
PaAMOAaKTUBHOIO pacnaja; IMpHU 3TOM pa3IMy¥aTh CIIOBECHYIO
(bopMyIUPOBKY 3aKOHA, €r0 MaTEMATUYECKOE BBIPAXKEHUE U YCIIOBUS

(rpaHubl, 006J1aCTH) TPUMEHUMOCTH

OHpeI[eJ'IHTL HaIlpaBJICHHUEC BCKTOpAa HWHAYKIIMKM MArHuTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

CTpOI/ITB n  OIIMChbIBATh I/I306pa)KeHI/Ie, co3aaBacMo€ IIIIOCKUM

3€pKajoM, TOHKOW JINH301

BBINOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAaHUIO (PU3NUECKUX SBICHUIN
U IIPOLIECCOB € MCIIOJIB30BAHUEM IIPSIMBIX U KOCBEHHBIX M3MEPEHHUI;
pu 3ToM (GOpMYIMPOBATE POOIEMY (3a/1a4y) U TUIIOTE3Y YUeOHOTO
OKCIEpUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEUIOKEHHOIO
000py0BaHusl, IPOBOAUTD OMBIT U POPMYIUPOBATH BHIBOIBI

OcymiecTBiIATh OpsSAMbIE W KOCBEHHBIE H3MEpEHHs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BbIOMpATh ONTHUMAJBHBIM COCO0 M3MEpPEHUs U

HCIIOJB30BaTh U3BCCTHBIC MECTOAbI OIICHKHU HOFpCHIHOCTeﬁ HSMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (PU3NYECKUX BEITUYHH C UCITIOIH30BAHUEM
NpSIMBIX HM3MEPEHUM; TMpPU HTOM KOHCTPYUPOBATh YCTAHOBKY,
(buKCUpPOBAaTh PE3YNbTAThl MOTYYCHHONH 3aBHCHUMOCTH (PU3NUYECKUX
BEJIMYWH B BUJIC TAOIUIT U TpaUKOB, IeTaTh BHIBOBI IO PE3yJIbTaTaM

HcCciIeca0BaHusA

11.12

CoOmtomath mpaBuia 0O€30MacHOrO TpyJda TIpU  TMPOBEICHUU

HCCIIeIOBaHUK B paMKax ydeOHOro »OKCIepUMEHTa, Yy4deOHO-




HCCJ'ICI[OB&TCJ'IBCKOﬁ n HpOCKTHOﬁ JACATCIBbHOCTH C HCITOJIb30BAHUEM

U3MEPUTEIBHBIX YCTPOMCTB | JIAOOPATOPHOTO 000PYIOBaAHUS

11.13

11.14

Pemate pacuérHblie 3a1aun ¢ SBHO 3aIaHHON (PU3HUECKOM MOJECIIBIO,
UCHONB3YS (PHM3HUECKHUE 3aKOHBl M MPHUHIIMIIBI; HA OCHOBE aHallM3a
YCIIOBUSL 3aJauyd  BBIOMpPATh (PU3UYECKYI0 MOJEIb, BBIACIATH
buznyecKre BETMYUHBI B (OPMYIIbI, HEOOXOTUMBIC TSI €€ peIICHHS,
MIPOBOJIUTHh Pacy€Tbl M OLEHUBAaTh pPEAIbHOCTh IOJIYYEHHOTO
3HaYeHUS PU3NYECKON BETUUUHBI

Pematp  KayecTBEHHbBIE  3aJaud:  BBICTpPAWBaThb  JIOTUYECKU
HENPOTUBOPEUUBYIO LIETIOUKY PACCYKICHUM C ONMOPON HA U3YYECHHBIE

3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘-ICCKI/I€ SABJICHUA

11.15

11.16

Hcnonp30BaTe MpHU pelmIieHHH Y4YeOHBIX 33/7a4 COBPEMEHHBIC
MH(OPMALIMOHHbIE TEXHOJOTUU JUIsl IOMCKA, CTPYKTYpPUpPOBaHMS,
UHTEpIpeTallid U MPeJICTaBIeHHUs] yUeOHOH M Hay4yHO-TIONYJISIpHON
uH(pOpMaLKH, TOJYYEHHON U3 Pa3InYHbIX UCTOUYHUKOB; KPUTHUYECKU
AHAIM3UPOBATH MOJIYyYaeMyI0 HH(OPMALINIO

OOBSACHATH MPUHLMIIBI ACHCTBUS MallluH, TPUOOPOB U TEXHUUYECKUX
YCTPOKMCTB; pa3inyaTh YCIOBHS MX O€30MacHOTO HCIOJB30BAHUS B

HOBCCI[HGBHOI‘/‘I KHU3HHU

11.17

11.18

[TpuBOIUTE MpUMEPHI BKJIAJa POCCUUCKUX M 3apyO€KHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B O0BSICHEHUE MTPOLIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKU U TEXHOJIOTUI

Vcnonb30BaTh TeOpEeTHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOU
KHU3HU JuId  o0ecriedeHHs O€30MacHOCTH TpU  OOpalleHuu ¢
npubopaMd M TEXHUYECKMMM YCTPOMCTBAaMH, MJI COXpaHEHUS
310pOBbsl M COONIONEHUS HOPM DKOJIOTMYECKOTO IOBEJICHHS B

OKpY’KaloIlleH cpeze

11.19

PabGotaTh B rpymme ¢ BBIITOJHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ pabOTy  IpyIIbl,  PAIMOHATBHO  paclpeiessTh
00s3aHHOCTH ¥ IUIAHUPOBAaTh JIEATENILHOCTh B HECTaHJAPTHBIX
CUTYyallUsIX, a/IeKBaTHO OLEHMBATh BKJIAJ KaXJIOTO M3 YYaCTHHUKOB

IPYIIBI B PEIIEHNE pacCMaTpUBaeMOi MpoOIeMbl




IMPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

11 KJIACC

Kon
pa3ngeia

4

4.3

Koanposepsiemoro

JEMCECHTA

HpOBepﬂeMble IJIEMEHTHBI COAECPKAHUA

OJIEKTPOAMMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMAT'HUTHA S MHAYKIWA

43.1

IlocrostHHBIE MarHuTLl. B3aumoaencTBue

IIOCTOAHHBIX MArHuTOB

43.2

4.3.3

MaruuTtHoe 1I07€. BeEKTOp MAarHUTHOMN
uHaykuud. IlpuHnun — cynepno3uuuu.
JIuaun MarnuTHOM MHAYKuMU. KapruHa
JUHUNA  MarHUTHOW MHAYKIUU  TOJS

IIOCTOSIHHBIX MarHuToB

MarautHoe ToJIe TMPOBOJHUKA C TOKOM.
KapTtuna JuHMIA 10/ JUITMHHOT'O MPSIMOTO
MPOBOJHUKA M 3aMKHYTOTO KOJIBIICBOTO
MIPOBOJHMKA, KATYHMIKU C TOKOM. OIBIT
Opcrena. BzaumoaeiicTBue mMpoBOIHUKOB

C TOKOM

4.3.4

Cuna Amnepa, €€ MOIyJIb U HallpaBJICHUE

4.3.5

4.3.6
4.3.7

Cuna  JlopeHma, €€ Moaymnp u
HampasjeHue. JIBUKeHue 3apsyKEHHON
YaCTHUIbI B OJHOPOAHOM MarHMTHOM II0JIE.
Pa6ota cunsl Jlopeniia

SIBneHue ANEeKTPOMArHUTHON UHAYKIIUU

IToTok BCKTOpPa Mar"HuTHOM HHAYKIIUU

4.3.8

4.3.9

/C WHJTYKIUH. 3akoH
3JEKTPOMAarHUTHOW MHAYKInn Papanest

BuxpeBoe »snekrpuueckoe mnoae. IJC
WHIYKIMM B NPOBOJHUKE, ABMXKYIIEMCS
MIOCTYTIATEILHO B OJTHOPOJTHOM

MarHuTHOM II0JIC

4.3.10

[IpaBuno Jlenna

43.11

NHAYKTUBHOCTS. SIBnenue

camouHaykiuu. IJIC caMmonHIyKIIUU




9H€pFI/ISI MAaroiuMTHOr0O IMOJIA KaTylmiKu C

4.3.12
TOKOM
4.3.13 DJNEKTPOMAarHUTHOE TT0JIe
TexHuueckue YCTpONCTBA: MMOCTOSHHBIE
MarHuThbl, AJIEKTPOMATrHUTHI,
4.3.14 JIEKTPOJBUIaTElIb, YCKOPHUTENH
AJIEMEHTAPHBIX ~ YaCTHll, HWHAYKIHOHHAs
reyb
[IpakTuueckue paboTHI. N3yuenue
MarHMTHOTO TMOJS KaTyIIKd C TOKOM.
4315 HccnenoBanue nelCTBUS TMOCTOSIHHOTO

Mar’HurTa Ha paMKy C TOKOM.
I/ICCJ'IG,Z[OBB.HI/IG SABJICHUA

3JIEKTPOMArHUTHON MHIYKLIMHU

KOJIEBAHUMA 11 BOJIHBI

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHUA

5.11

5.1.2

Konebarenpnast cucrema. CBoOOIHBIE
koJyiebanus. ['apMoHMYecKkue KosieOaHUsI.
Ilepuon, wacroTta, ammuutyna u ¢aza

KoJie0aHuit

[IpyxxuHHBIA MasTHUK. MaTremMaTHuecKui

MasATHHK

513

YpaBHeHHE TapMOHUYECKUX KOJICOaHHIA.
Kunematuueckoe " IUHAMHUYECKOE

OIMCAaHME KOJe0aTEILHOIO JABHOKCHUA

5.1

5.14

5.15

[IpeBpaienue SHEpPruu pu
rapMoHMYeckux  KkonebaHusx.  CBs3b
aMIUTATYIBI KoJIeOaHuit HCXOJIHOU
BETTMYMHBI C aMIUTUTyJaMU KoJieOaHui e

CKOPOCTH U YCKOpPEHUs

Konebarenbubiit  koHTYp. CBOOOIHBIE
JJIEKTPOMAarHUTHBIE KoJieOaHus B
UAeaIbHOM  KOJIEOATEIIbHOM  KOHTYpE.
AHanoruss MeXIy MEXAHUYECKUMHU W
JIEKTPOMarHUTHBIMU KOJIEOaHUAMU.

®opmyna Tomcona




5.1.6

3akoH COXPAHCHUS SHCPTHUU B UACAIIBHOM

KoJIeOaTeIbHOM KOHTYpE

5.1.7

5.1.8

BrinyX1eHHBIC MEXaHUYECKHE
kosicOanusa. Pesonanc. PesonaHcHas
KpHBasl. BreinyxneHHBIC

OJICKTPOMArHMuTHBIC KoJIeOaHHsI.

Ilepemennbii  Tok. CuHHYcCOUAANBHBIN

MEPEMEHHBIN TOK.

5.19

Mo1mHoCTb [IEPEMEHHOT0 TOKA.
AMIUIUTYAHOE U IEHCTBYIOIIEE 3HAUCHUE

CUJIbI TOKA U HAIIPSAXKCHUA

5.1.10

Tpanrcdopmarop. IIpousBoxactio,
nepeqaya U MmoTpedieHHe dIEKTPUIECKON
SHEPruu. OKOJOTMYECKHE PHUCKH IIpH
MIPOU3BOJICTBE JJIEKTPUUECKOW HHEPTHUU.
Kynerypa HCIIOJIb30BAHUS

QJICKTPOSHECPIUN B HOBCCHHGBHOﬁ KHN3HU

5.1.11

TexHuueckue ycTpoiicTBa: cedicmorpad,
BIIEKTPUYECKHI 3BOHOK, JINHUUT

QJICKTponepcaavd

5.1.12

[Ipaktuueckue pabotel. MccienoBanue
3aBUCHMOCTH MEpHOJa MaJIbIX KOJIeOaHH
rpy3a Ha HUTH OT JUIMHBI HUTU U MacChl
rpysa. MccrnenoBanue nepeMeHHOro TOKa
B Lenu u3 IIOCJIEI0BATEIILHO
COEIMHEHHBIX KOHJIEHCATOPAa, KaTyIIKU U

pe3ucropa

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

Mexanunueckue BOJIHBI, YCIIOBHS

pacnpoctpanenus. Ilepumon. CxopocThb
5.2.1

pactpocTpaHeHUsT M JJIMHA  BOJIHBI.

5.2 [Tonepeunsle ¥ MPOIOIBbHBIE BOJTHBI

WnTepdepenius u audpaxius
5.2.2

MEXaHUYECKUX BOJH

3Byk. CKOpOCTh 3ByKa. ' pOMKOCTH 3BYyKa.
5.2.3

Bricora Tona. TemOp 3ByKa




5.2.4

ONEKTPOMarHUTHBIE  BOJIHBI. Y CJIOBHSA
U3IYy4YEeHUs. DJICKTPOMATHUTHBIX  BOJIH.
B3aumnas opuentanus Bektopos E, Bu v

B BHCKTpOMaFHHTHOﬁ BOJIHE B BAKyyM€

5.25

5.2.6

5.2.7

5.2.8

CBoiicTBa  DJIEKTPOMArHUTHBIX  BOJIH:
OTpaKeHHE, TPEeTOMIICHHUE, MOJSpU3aLus,
mudpakmus, uHTepdeperus. CKopocTh

QJICKTPOMAroMuTHBIX BOJIH

[Ixana JIEKTPOMAarHUTHBIX BOJIH.
IIpumeHeHNne 2J€KTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

HpI/IHHI/IHBI pPagruoCBiA3N U TCICBUACHUA.
Pa,Z[I/IOJ'IOKaI_[I/IH. :‘)HeKTpOMaFHI/ITHOC

3arpsAI3HEHUE OKPYXKAIOLIEH CPebl

TexHuueckue ycTpouCTBa: MYy3bIKaJbHbIE
HHCTPYMEHTEL, YJIbTpPa3ByKOBast
JUAarHOCTHUKa B TEXHUKE U MEIULMHE,
pamap, paauONPUEMHHK,  TEIEBU30D,

anTeHHa, Tenedon, CBU-neun

5.3

OIITUKA

531

5.3.2

5.3.3

5.34

HpHMOHHHCﬁHOG pacupoCTpaHCHUC

CBETa B OJIHOPOJIHOM cpene. JIyu cBera

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS
cseta. [locTpoeHue n300paxeHHit B IIIOCKOM
3epKaiie

[Ipenomsnenne cBeta. 3aKOHBI TPETOMIICHHS
CcBeTa. AOCOMIOTHBIH IO0Ka3aTelb
MIPEIOMIICHHUS

Iomnoe BHYTpEHHEE OTpaXKEHHE.
[IpenenbHbIN yroyl NOJHOIO BHYTPEHHETO

OTpaXKCHUMA

5.3.5

Hucnepcust cera. CIlOXHBIM coOCTaB

Oenoro ceera. Llser

5.3.6

CoOuparone ¥ pacceuBarollve JHH3bI.
Tonkas ymuH3a. DOKyCHOE PacCTOSHUE U

OIITHYCCKaA cHhJia TOHKOH JIMH3HI.




IToctpoenue M300paskeHHH B
COOMpAKOIIUX U PACCEMBAIONIMX JIMH3AX.
dopMyna TOHKOW JIMH3BI. YBEIUYCHUE,

aBaeMoe€ JUH30H1

5.3.7

5.3.8

5.3.9

5.3.10

[Ipenemnst MPUMEHUMOCTH

reOMETPUYECKON ONTUKHU

Wntepdepenims  cBera. KorepentHsie
UCTOYHMKM.  YCIOBUS  HAOIIOACHUA
MaKCHMYyMOB U MUHUMYMOB B
UHTEP(PEPEHIIMOHHON KapTHHE OT [JBYX
cHH(]A3HBIX KOTEPEHTHBIX HCTOYHUKOB
Hudpakmus  cera.  Judpakimonnas
pemérka. YciaoBue HaOIr01eHUs TTIaBHbIX
MaKCHMYyMOB pu NaJeHuU
MOHOXPOMaTHUYECKOTO CBeTa Ha
TUGPAKIUOHHYIO PEHIETKY

HOHHpI/ISaHI/Iﬂ CBCTa

5311

TexHuyeckue ycTpoOWCTBa: OYKH, IyIa,
(dboToanmapar, MPOEKIIMOHHBIA arapar,
MHUKPOCKOII,  TEJECKOM,  BOJIOKOHHAS
OIITHKA, nudpakioHHass — peméTka,

TOJIAPpOn

5.3.12

[Ipaktnyeckne  pabotel.  M3mepenue
IoKasaress npenomienus. Mccienosanue
CBOWCTB  M300pakeHMH B  JIMH3aX.

Hab6monenue qucnepcuu ceeta

SJIEMEHTHI CIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

6.2

['paHnIBIl NPUMEHMMOCTH KJIACCUYECKOM
MEXaHUKHU. ITocTymartsl TEOPUHU
OTHOCHUTEIIBHOCTH: WHBApUAHTHOCTh
MOZYJsl CKOPOCTH CB€Ta B BaKyyMe,

MPUHIIUI OTHOCUTEILHOCTH DUHIITEHHA
OTHOCUTENBLHOCTD OJHOBPEMEHHOCTH.

3amemyieHHe BpPEMEHHW H  COKpAaIlCHUE

JIAHBI

6.3

DHeprus U UMIYIbC CBOOOIHOM YaCTHIIBI




7.1

CBs3b Macchl ¢ SHEprued W UMITYJIbCOM
6.4 CBOOOMHOM YacCTUIBl. ODHEPrus MOKOA

CBOOOTHON YaCTHIIbI

KBAHTOBAS ®U3MKA
SJIEMEHTbI KBAHTOBOM OIITUKU

®otonbl. Popmyna Ilnanka cBs3m
7.1.1 SHEpruu (POTOHA C ero YacToTON. DHEeprus
Y UMITYJIbC (POTOHA
OTtkpsiTHE 51 UCCIIEIOBAHNE
7.1.2 tdotorddexra. Onbitel A.I'. Cronerosa.
3akoHsl hoTorddexTa
YpaBHeHUE DOHHINITENHA hilat: e

7.1.3 dororddexkra.  «KpacHas  rpaHUIAN

dboTodrddekra

714 Hasnenue ceera. OnbiTel [1.H. JIeOenena

7.1.5 XUMHAYECKOE IEHCTBUE CBETA

TexHuueckue ycTpoicTBa: (OTOIIEMEHT,
7.1.6 dboTonaryuk, COJTHEUHAs Oarapes,

CBETOAHNO

7.2

CTPOEHUME ATOMA

Monens aroma Tomcona. OmBITE

7.2.1 Pesepdopna o uccnenoBaHUIO CTPOSHHS
atoMma. [lmanerapnas Mozaens aToMa
ITocrynater  bopa.  M3nydenne u
noryomeHue (GOTOHOB TMpH  Iepexojie
7.2.2 aToMa C OJIHOTO YPOBHS DJHEPrud Ha
apyroi.  Buper  cnektpoB.  Cnektp

YPOBHEW dHEPIUHU aTOMa BOJAOPOAa

BomnoBele cBolicTBa dacTtuil. BoJHEI 1

bponns. KopnyckynsipHo-BoIHOBOM
723 nyanu3M. Jludpakmus 2JIeKTpOHOB Ha
KpHUCTaJlIax
Yy CrioHTaHHOE U BBIHYXX/IEHHOE U3JIy4CHHUE.

YCeTpoiCTBO U MPUHITUTT PAaOOTHI Jlazepa




7.2.5

7.2.6

TexHudeckue yCTpoucTBa: CIIEKTPAIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAaHTOBBII

KOMITBIOTEP

[Ipaktuyeckne pabotel. Habmogenue

JIMHEYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

7.3.3

Meroapsl HAOMIOJIEHUS € PETUCTpAIUU

OJICMCHTAPHBIX YaCTUI]

OTKpbITHE PAAMOAKTUBHOCTH.  OIBITHI
Pezepdopna mo ompeneneHuro cocraBa
panmuoakTHBHOTO w3iydeHus. CBolicTBa
anbda-, OeTta-, raMMa-u3JIy4eHusl.
BnusHMe pamMoakTHBHOCTH Ha JKUBBIC

OpraHu3MbI

OTkppiTUE  TOPOTOHa U HEUTpOHA.
Hyxnonnas mozens siapa I'eiizenOepra —
WBanenko. 3apsaa aapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

7.3.5

Anbda-pacnan. ONEeKTPOHHBIN u
MO3UTPOHHBIM  Oera-pacnaa. ['amma-
n3JlydeHue.  3aKOH  PaJUOAKTUBHOIO
pacnaga

OHeprus CBSI3U HYKJIOHOB B sJIpe.

Snepusie cunbl. Jledekt Maccsl sapa

7.3.6

7.3.7

7.3.8

Snepuble peaxkuuu. JlemeHue U CUHTE3
aaep

Snepusiii peaktop.  TepMosnepHsli
cunte3. [IpoOiembl U  MEPCHEKTUBBHI
SIEPHOM  DHEPreTUKU. OKOJOTHYECKUE
aCIEKTHI SIAEPHON dSHEPTETHKU
OneMeHTapHble  4dacTulbl.  OTKpbITHE
IIO3UTPOHA. ®yHaaMeHTaJIbHbIE

B3aHUMOJICUCTBUA

7.3.9

TexHuueckue yCTpOICTBA:  JO3UMETD,
Kamepa BuibcoHa, sIEpHBIM pPEAKTOP,

aroMHas OomOa




7.3.10

8.1

[Ipaktuyeckue pabotel. McciaenoBanue
TPEKOB YaCTHIL (o TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

Bun 3B&3gHoro neba. CosBe3amsi, spKHe

SBéB,HBI, IIAaHETHI, UX BUAUMOC IBUKCHUC

8.2

8.3

Conueunas cucrtema. IlmaHeTsl 3eMHOU
rpynmbl.  [lnmaHeTel-TUTaHTBl M HX
CITyTHUKH, KapJIMKOBBIC TUTAHETHI. Maiibie

testa COTHEYHON CUCTEMBI

Coname, d¢ortochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

8.5

8.6

Wctounuk sHeprun ConHua u 3B€371

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU:
Macca, CBETUMOCTb, paJilyc, TeMIlepaTypa,
ux B3aMMOCBSI3b. Huarpamma
«CHEKTpaNbHBI KIacC — CBETUMOCTBY.
3BE3bl IVIABHOM  MOCJIEA0BATEIbHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» sl

3BE3/] TTIABHOM IOCICA0BATEILHOCTH

###Par###BHyTpeHHee CTpoeHHE 3BE3.
CoBpemeHHBIE IIPEACTaBIICHUS 0
MporcXokaeHnu M 3Bomonuu ConHua u

3BE3. DTanbl )KU3HU 3BE3T

8.7

8.8

8.9

Mineunsiii Ilyte — Hama TamakTuka.
CnupaneHasgs  cTpykTypa  ['amakTukwy,
pacmpeneneHre 3BE3M, Tra3a U IIBUIM.
Ilonoxeane u nBuwxkenne CoiiHIAa B
lanaktuke. Ilmockas u cdepuueckas

HOJICUCTEMBI I allaKTUKU

Tunel ranaktuk. PaguoramakTuku U
KBazapbl. YEpHBIE TBIPHI B SPaX TaJaKTHK
Bcenennas. Pacmmpenue BcenenHoil.
3akon Xa0OOma. PaszOeranue rajaakTHk.

Bo3pact u pagumyc Bcenennoii, teopus




bonpmoro B3peBa. Mogens «ropsyein

Bcenennoii». PenukToBoe usinyyeHue

8.10

MacmrabHass  cTpykTypa BceneHHOM.
Meraranaktuka. Hepeménnsie mpooiemsl

ACTPpOHOMUH




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






