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MHNOACHUTEJBHASA 3AIINCKA
Pa6ouas nporpamma no ¢usuke s odyuaronmxes 10-11 kmaccoB MOY rumuaszun Nel3 pa3paboraHa B COOTBETCTBHH C JOKYMEHTaMHU

e 3akonom Poccuiickoit deneparuu ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccutickoii Deaepannuny;

e qmpukazoM MwuHHCTepcTBa oOpazoBaHuss W Haykun Poccum ot 17.05.2012 No 413 «OO6 yrBepxkacHUH (enepanbHOTO TOCyIapCTBEHHOTO
00pa3zoBaTeNbHOIO CTaHIapTa CpeIHero odmero oopasopanus» (B pea. [IpukazoB Munoopaayku PO ot 29.12.2014 Nel1645, ot 31.12.2015 Nel1578,
ot 29.06.2017 Ne613, Munnpocsemenust P® ot 24.09.2020 No519, ot 11.12.2020 Ne712, ot 12.08.2022 Ne732, ot 27.12.2023 Nel028, ot
12.02.2025 Ne93);

e mpukazoMm MunuctepctBa mnpocBenieHus Poccuiickoir ®@enepannu ot 18.05.2023 Ne 371 «O6 yrBepxkaenuu (enepanbHOl oOpa3zoBaTeIbHOM
MIpOrpamMMBbl CpeHEro 00111ero 00pa3oBaHUs»;

e qnpukazoM MunucrepcrBa mnpocsenieHusi Poccuiickoit ®@enepanuu ot 19.03.2024 Ne 171 «O BHeceHMHM M3MEHEHMI B HEKOTOpbIE IPUKa3bl
MunuctepctBa mpocBenieHust Poccuiickoit @enepanuu, kacarommecs (enepanbHbIX 00pa3oBaTeNbHBIX MMPOTPaMM HayallbHOTO OOIIEro
00pa3zoBaHusi, OCHOBHOTO OOIIero 00pa3oBaHus U CPEIHETO O0IIero 00pa3oBaHuUs»;

e npukazoM MunucrepctBa npocseuieHusi Poccuiickoit ®@enepanuu ot 01.02.2024 No 62 «O BHECEHMM M3MEHEHHMII B HEKOTOpbIE MPHUKA3bI
MunuctepcrBa npocBemeHuss Poccuiickoit  ®eneparnuu, Kacarommecs (GeAcpalbHBIX  00pa30BaTEIBHBIX POrpaMM  OCHOBHOTO — OOIIIEro
00pa3zoBaHHUs M CpeaHEro oOIIero oopa3oBaHUs»;

e npukazoM MunucrepcrBa npocseuieust Poccuiickoit @enpepamuun ot 09.10.2024 Ne 704  «O BHeceHMM HW3MEHEHHH B HEKOTOpBIE
npuka3el MuHucTtepcTBa npocBemennss Poccuiickoit  ®enepanuu, kacaromuecss (enepanbHbIX 00pa30BAaTENBHBIX MPOTpaMM  HAYaJIbHOTO
00I11ero, OCHOBHOTO OOIIEro, CpeAHEero OOIIEro 00pa3oBaHUs;

e npukazoM MunucrepctBa npocsemenus Poccuiickoit ®enepauun or 08.10.2025 Ne 729 «O BHeceHMHM W3MEHEHHUH B HEKOTOpBIE IpPHUKAa3bl
MunuctepctBa npocBenieHuss Poccuiickoii ®enepanuu, kacaromuecs (QeaepaibHbIX 00pa30BaTENbHBIX MPOrPaMM HAudajJbHOTO OOIIEro,
OCHOBHOI'O OOIIEr0, CpeAHEro o0IIero oopa3oBaHUs»;

e npukazoM MuHnucrepcTtBa npocsemieHus Poccuiickoit ®@eneparuu ot 10.11.2025 Ne 808 «O BHeceHMM H3MEHEHMH B HEKOTOpBIE MPUKA3bI
MunuctepctBa npocBenieHuss Poccuiickoii ®enepanuu, kacaromuyecs (QeaepaibHbIX 00pa30BaTENbHBIX MPOTPaMM HAuyajJbHOTO OOIIEro,
OCHOBHOI'O OOIIEro, CpeAHEro oOILIero oopa3oBaHUA»;

e npukazoM MunHuctepctBa mnpocBemeHus Poccuiickoit ®enepaunu ot 19.08.2026 Ne 576  «O BHeceHUM H3MEHEHHMH B HEKOTOpbIE
npuka3el MwuHHCTEpCcTBa TpocBemeHust Poccuiickoit  deneparuu, Kacawommecs (eaepalbHBIX 00pa30BaTENbHBIX MPOTpaMM  OCHOBHOTO
o0miero oOpazoBaHUs M CPEIHEro OOIIEero 0Opa30BaHUMY;

e TmocTaHOBIeHHEM [aBHOro canmrapHoro Bpada ot 28.01.2021 Ne 2 «OO0 yrBepxkaeHuM caHUTAapHBIX HpaBwin U HopM CanlluH 1.2.3685-
21 «['urneHmveckre HOPMaTUBHI U TpeOOBaHUS K 00ecreueHN0 0€30acCHOCTH U (MJIH) O€3BPEIHOCTH 1S YeNloBeKa (PaKTOPOB Cpebl OOUTAHUSY;

e qmocraHoBieHHeM [naBHoro canutapHoro Bpada oT 02.06.2026 Ne 19 «O6 yrBepxnaenun CII 2.4.2.4283-26 «CaHUTapHO-3MUAEMUOIOTHIECKHE
TpeOOBaHUS K OpraHU3AIMsIM BOCIIUTAHUS M OOYUCHHSI, OT/IbIXa U O3I0POBJICHHS IETEH 1 MOJIOICIKI» »;

e OcHOBHOIT 0Opa3oBaTeILHON MPOrpaMMbl cpeHero odiero oopazoanus MOY I'mvuaazun Ne 13;

e VYcrasom MOY I'umuazuu Ne 13.



OEJU U OCOBEHHOCTH U3YUYEHUSA YYEBHOI'O IPEAMETA «®U3UKA» (10 - 11 KIIACCBI)

®dusmka Kak Hayka 0 Hanbosee oOIMX 3aKOHAX MPHUPOJIbl, BHICTYIAs B KaueCTBE Y4eOHOIO MpeiMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBIN BKJIaa B
cucreMy 3HaHM 00 okpyxkaromeM mupe. LkonapHBI Kypc (U3MKH — CHCTEMOOOpa3yIOLINi Al eCTECTBEHHO-HAYYHBIX YYEOHBIX NpPEJIMETOB,
IIOCKOJIBKY (PM3UYECKHE 3aKOHBI JIEXKAT B OCHOBE IPOLIECCOB U SIBIICHUM, M3ydyaeMbIX XUMUEH, Ononoruel, gpusnueckoi reorpadueil 1 acTpoHOMUEH.
Hcnonp3oBaHne M akTUBHOE NMPUMEHEHUE (PU3MUECKUX 3HAHUI OMpEeNesieT XapakTep U pa3BUTHE Pa3sHOOOPA3HBIX TEXHOJIOTHH B cepe dHEepreTuKH,
TPAaHCIOPTA, OCBOEHUS KOCMOCA, MOJYyYEHHs HOBBIX MAaTEpUANIOB C 33JaHHBIMM CBOMCTBAMHU U JAPYrux. M3ydeHue (pu3MKu BHOCUT OCHOBHOM BKJIAJ B
(dopMHpOBaHHE E€CTECTBEHHO-HAYYHOW KapTHUHBI MHUpa OOydyarommuxcs, B (OPMHPOBAHHWE YMEHUH NPUMEHSTb HAy4YHBIH METOJA IO3HAHHS TPU
BBINTOJIHEHUH UMH YU4EOHBIX UCCIIET0OBAaHHM.

B ocHOBY kypca (pu3uKHM U1 ypOBHS CpeAHEro o0mero o0pa3oBaHus MOJIOKEH P UAEH, KOTOPhIe MOXKHO PAaCCMaTPHUBATh KaK MPUHIIHIIBI €T0
IIOCTPOEHUH.

Hoes yenocmnocmu. B COOTBETCTBHM C HEHl KypC SIBISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH COJCPKHT MaTephall U3 BCEX pas3ieiioB (pu3mKH,
BKJIIOYAET KaK BONPOCHI KJIACCUYECKOM, TaK M1 COBPEMEHHON (hU3UKU.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ HEHl Marepuan Kypca (GU3MKH 0ObeAMHEH BOKPYT (HU3MUECKUX Teopuil. Bexymmm B Kypce sBiseTcs
(dopMHpOBaHUE NPEACTaBIECHUIN O CTPYKTYPHBIX YPOBHSX MaT€pPUH, BEILIECTBE U TOJIE.

Hoes eymanumapusayuu. EE peanuzamus mpeanoiaraeT MCIOJb30BaHHE T'yMaHUTAPHOTO MOTEHIHANA (PU3MUYECKON HAayKH, OCMBICIICHUE CBSI3U
pa3BUTH (PU3KUKU C pa3BUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMHU M SKOJIOTHUYECKUMH NPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc (U3MKM TNpeanonaraeT 3HAKOMCTBO C IIHPOKHUM KPYroM TEXHMUYECKHX U TEXHOJOTMYECKHX
IIPWIOKEHUN U3YUEHHBIX TEOPUI U 3aKOHOB.

Hoes sxonozusayuu peannusyercs NOoCpPeICTBOM BBEIACHUS 3JIEMEHTOB COAECpPKaHUs, MOCBAIMIEHHBIX IKOJIOTHYECKUM MPOOIeMaM COBPEMEHHOCTH,
KOTOpPbIE CBSI3aHBI C PAa3BUTHUEM TEXHMKH M TEXHOJIOTHH, a Takke O0CYXJeHHs MpoOieM palMOHAIbHOIO MPUPOAONOIb30BAHUSA U IKOJOTMUYECKON
0€30I1aCHOCTH.

CrepKHEBBIMH 3JI€MEHTaMHM Kypca (HU3UMKM Ha ypOBHE CpeaHero oOuiero oOpa3oBaHUs sBIAIOTCA (¢usnmdeckue teopuu (popmupoBaHue
IPEJICTAaBICHUNA O CTPYKTYpe MOCTPOEHUs (U3MUECKON TeopHuH, posin (pyHAAMEHTaIbHBIX 3aKOHOB M IPHUHIIMIIOB B COBPEMEHHBIX MPEICTABICHUSAX O
IpUpOJIE, TPaHULAX TPUMEHUMOCTH TEOPUH, /IJISl ONIMCAHUS ECTECTBEHHO-HAYUHBIX SIBJICHUH U IIPOLIECCOB).

CucTteMHO-IeTEIbHOCTHBIN MOAXO0/ B Kypce (DU3MKU pealin3yeTcsl MpeXKIe BCEro 3a CUYET OpraHu3allid SKCIEPUMEHTAIBHOW NeATelbHOCTH
oOyyaromuxcs. Jlns Ga3oBoro ypoBHS Kypca (UM3MKM — 3TO HCIOJb30BAHUE CUCTEMbI (DPOHTAIBHBIX KpPAaTKOBPEMEHHBIX O3KCIIEPUMEHTOB U
1abopaTOpHBIX PaboT, KOTOPHIE B MporpaMMe 1o GU3NKe O0BEAMHEHBI B OOIIHMI CIUCOK YYEHUYECKUX MPAKTUYECKUX padoT. Brienenue B ykazaHHOM
nepevHe J1abopaTOpHBIX pabOT, MPOBOAUMBIX JJIsl KOHTPOJS W OLEHKH, OCYIIECTBISIETCS y4YaCTHHKaMH OOpa3oBaTEIbHOrO Mpoliecca HCXOIsd M3
0COOCHHOCTEH TIUTaHMpOBaHMSI U OCHalleHusi kabuHera ¢usuku. [Ipum sTOM oOOecmeunBaercss OBIaJeHHE OOYUYaIOIIUMUCS YMEHHUSIMHU IPOBOIUTH
KOCBEHHbIE U3MEPEHUs, UCCIIEI0BAHUS 3aBUCUMOCTEN (PM3NUECKUX BEJTMUYMH U TOCTAHOBKY OIBITOB IO MPOBEPKE MPEII0KEHHBIX THIIOTES.

bonbiioe BHUMaHME yAeNseTcsl pelIeHUI0 pacuETHBIX U Ka4YeCTBEHHbIX 3a1a4. [Ipu aToM Ji1s pacy€THBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 337a4U C
SIBHO 3aJaHHON (M3MYECKON MOJIeNbI0, MO3BOJIIONINE NMPUMEHATh W3YYE€HHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 pasjena Kypca, Tak U
UHTETPUPYS 3HAHMS W3 Pa3HbIX pa3fenioB. s KayecTBEHHBIX 3aJlad NPUOPUTETOM SBISIOTCS 3aJaHusl Ha OOBSICHEHHE MPOTEKaHWs (PU3MUECKUX
SIBIICHUH U TIPOLIECCOB B OKPY>KAIOIIEH KU3HU, TpeOyroIue BIOOpa (GU3NYECKON MOAETH I CUTYAIMH TPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.



OCHOBHBIMU TEJISIMU U3Y4YeHUST (PU3UKH B OOITIIEM 00pa30BaHUH SIBIISIIOTCS

(dhopMUpOBaHHE WHTEpPECa U CTPEMIICHUS OOYYAIOMIMXCS K HAYYHOMY HM3YYCHHUIO TPUPOJIBI, PA3BUTHE WX HHTEIUICKTYATbHBIX U TBOPUYECKUX
CIIOCOOHOCTEN;

pa3BHUTHE MPECTABICHUN O HAYYHOM METO/IC MMO3HAHUS U (JOPMUPOBAHUE HCCIIEAOBATEIHCKOTO OTHOMIECHUS K OKPYKAIOIIUM SBIICHUSIM;

(hopMHUpOBaHKE HAYYHOTO MUPOBO33PEHUS KaK Pe3yJbTaTa U3yUYeHUsSI OCHOB CTPOCHHUS MaTepuu U (pyHIaMEHTAIbHBIX 3aKOHOB (DU3HKH;

(dhopMUpOBaHHE YMEHUI OOBSCHATH SIBIICHHS C UCIIOJIb30BaHUEM (DM3HUECKUX 3HAHUHM U HAYYHBIX JIOKA3aTEIbCTB;

(dhopMHUpOBaHKE MPEICTABICHUN O pOJIH (PU3KKH 711 PA3BUTHS APYTUX €CTECTBEHHBIX HaYK, TEXHUKH U TEXHOJIOTHH.

JlocTrxkeHne 3TUX Ieeld 00ecreunBaeTcss PelieHuEM CIeAYIONINX 3a1a4 B MpoIecce M3y4deHHs Kypca (pU3uMKH Ha YpPOBHE CPEIHEro OOIIero
o0pa3zoBaHus:

NPHOOPETEHUE CUCTEMBI 3HAHWN 00 OOIMMX (PU3UYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX, TCOPHUSX, BKIIOYAs MEXAHHKY, MOJCKYISPHYIO (DU3HKY,
ANEKTPOAUHAMUKY, KBAHTOBYIO (PH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;

dbopMHUpOBaHNE YMEHUN NMPUMEHSTh TEOPETUUCCKUE 3HAHUS ISl OOBSICHEHUS (PU3NYECKUX SBJICHUM B MPUPOAC U JJIsl MPUHATUSA MPAKTUUECKUX
pEIIeHU B MOBCETHEBHOM KU3HU,

OCBOCHHE CITOCOOOB PEIICHUS PA3IMYHBIX 33/1a4 C SBHO 33JaHHOM (PU3MUECKOU MOJIEIbIO0, 3a/1a4, OAPAa3yMEBAIOIIUX CAMOCTOATEILHOE CO3/JTaHNe
buznyeckoit Moenu, aIeKBaTHON YCIOBUSAM 3a/1a4H;

MOHMMaHUEe (PU3NIECKUX OCHOB M MPUHIIUIIOB ACHCTBHUS TEXHUYCCKUX YCTPOMCTB M TEXHOJIOTHYECKUX MPOIECCOB, UX BIMSHUS Ha OKPYKAFOII VIO
cpeny;

OBJIQJICHHE METOJaMH CAMOCTOSITEJILHOTO TUIAHUPOBAHUS U MPOBEECHUS (PU3UUECKUX IKCIIEPUMEHTOB, aHAIU3a U MHTEpIpETauu HHhOpMaIInH,
onpeieNIeHUs1 JOCTOBEPHOCTH MOJYYEHHOIO Pe3yIbTaTa;

CO3/IaHUE YCIIOBHUU JJISl pa3BUTHUSL YMEHHI IPOCKTHO-NUCCIIEIOBATEIILCKOM, TBOPUECKOU €S TEIbHOCTH.

MECTO YYEBHOI'O IPEIMETA «®U3UKA» B YYEBHOM IIJIAHE

B cootBercTBUM ¢ DenepalbHBIM TOCYIAPCTBEHHBIM OOpa30BAaTEIBHBIM CTAHIAPTOM CPEIHEro O0IIero oOpa3oBaHUs (U3MKA SBISETCS
00s13aTeNbHBIM MIPEMETOM Ha JAHHOM YPOBHE 00pa30BaHMUS.

Hacrosimeit mporpamMmmoii Ha uzydeHue Gu3uku Ha 0a30BOM ypoBHE oTBOAUTCS 136 waco: B 10 kmacce — 68 wacoB (2 gaca B Henmenio), B 11
Kkiacce — 68 JyacoB (2 yaca B HEJIENIO).

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE
HA YPOBHE CPEJJHEI'O OBHIEI'O OBPA30OBAHUASA

W3ydenne Qu3uKu Ha ypOBHE CpeAHEro oOIIero oOpa3oBaHMs HAIMPABICHO Ha JOCTHKEHHUE JMYHOCTHBIX, METANpPEIMETHBIX U MPEIMETHBIX
00pa30BaTeNbHbIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbHI



JIMYHOCTHBIE pe3yJabTaThl OCBOEHHUs Yy4yeOHoro mnpenmera «®u3nMka» OJKHBI OTpa)XaTb T'OTOBHOCTb M CIIOCOOHOCTb 00 Yy4aroIuxcs
PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTPEHHEW MO3UIUEH JTMYHOCTH, CHCTEMON IEHHOCTHBIX OPUEHTAIMI, TO3UTUBHBIX BHYTPEHHUX YOSKICHHH,
COOTBETCTBYIOIUX TPAJAULMOHHBIM I[IEHHOCTSAM POCCHUICKOrO OOILIECTBA, PACIIMPEHUE MXU3HEHHOTO OIbITA M OINbITa JAEATEJBHOCTH B Ipolecce
peain3alii OCHOBHBIX HAaIIPABJIEHUH BOCIIMUTATEIbHOMN AEATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIIMTAHUSA:

c(OPMHPOBAHHOCTD TPAKIAHCKOM IMO3UIINH 00YUYaIOIIErocsi KaK aKTUBHOTO M OTBETCTBEHHOT'O YJI€HAa POCCUHCKOTO 00IIEeCTBa;

IPUHATHE TPAJULMOHHBIX O0IIEYEIOBEYECKUX IT'YMAaHUCTUUECKUX U IEMOKPAaTHUECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NIESITEIBHOCTh B MHTEpEcax TIPa)KIaHCKOTO OOIIECTBA, Y4acCTBOBATH B CaMOYIPABICHUU B 00pazoBaTEIbHOMN
OpraHu3anuy;

YMEHHE B3aUMO/ICIICTBOBATh C COLIMAJIbHBIMU HHCTUTYTaMH B COOTBETCTBUU € UX (PYHKLIMSIMH U Ha3HAYCHHUEM;

TOTOBHOCTb K TyMaHUTapHON U BOJOHTEPCKOU NEATEIBHOCTH;

2) NATPHOTUYECKOTO BOCTIUTAHUS

c(OPMHPOBAHHOCTb POCCUNUCKOM Ipa)IaHCKON UIEHTUYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, JJOCTIKEHUSM POCCHICKUX YIEHBIX B 001aCTH (PU3UKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO ITOBEJCHMUS;

CHOCOOHOCTh OLIEHUBATh CUTYAIIUI0 U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM
YHCJIE B JEITEIBHOCTH YUYEHOTO;

0CO3HaHME JIMYHOT'O BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TeTH4eCKOro BOCIIMTAHMS:

JCTETUYECKOE OTHOIIEHUE K MUPY, BKJIOUYasi 3CTETUKY HAYYHOTO0 TBOPYECTBA, IPUCYILEro (GU3NUECKOil HayKe;

5) Tpy/10BOT0 BOCTIUTAHUS

UHTEpeC K pa3iuuHbIM cepam NpodeccHOHATbHOM MESATETbHOCTH, B TOM YHCIE CBS3aHHBIM C (U3UKOW M TEXHUKOM, YMEHHE COBepIIaTh
OCO3HaAHHBIN BEIOOP OyayIieit mpodeccun 1 peaaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE TJIAHbI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00J1aCTH (PU3UKHU HA IPOTSKEHUH BCEH KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHPOBAHHOCTD IKOJOTHUECKON KYJIbTYphl, OCO3HAHUE II100ATBHOT0 XapaKTepa SKOJIOTHYECKUX MPodIieM;

IJIJAHUPOBAHUE U OCYILIECTBIICHHUE JIEHCTBUI B OKPYXKAIOILIEH Cpe/ie Ha OCHOBE 3HAHMS 1I€JIEW YCTOMYHNBOTO PAa3BUTH S UEJIOBEYECTBA;

pacuIMpeHne OMbITa AEATEIbHOCTH YKOJIOTHUECKON HAPaBIEHHOCTH Ha OCHOBE MMEIOIINXCSI 3HaHUM 110 (pusuke;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs (PU3MUECKON HAYKH;

OCO3HAaHHE LIEHHOCTU HAayYHOM NeATeIbHOCTH, TOTOBHOCTh B IpoLiecCe M3Yy4eHHs (PU3UKU OCYIIECTBISATH MPOEKTHYIO U HCCIEI0BATENbCKYIO
JESATENIbHOCTh MHIMBUyaJbHO U B IPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeiicCTBUS
ba3zoBble Jlornyeckue a1ecTBUA:

CaMOCTOSITENIbHO (JOPMYIUPOBATH U aKTyaJIHU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OIPEAEIIATh LENN NEATEIbHOCTH, 331aBaTh apaMeTPbl U KPUTEPUH UX TOCTHIKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MMPOTUBOPEUHS B pacCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabarbIBaTh IUIaH PEUICHUS IPOOIEMBI C yUETOM aHaIM3a UMEIOIIMXCSl MaTepPUANIBHBIX 1 HEMAaTEepPHAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIEJIAIM, OLIEHUBATH PUCKH MOCIEACTBUN AEATEIbHOCTH;

KOOPJAWHHUPOBATH U BBHIIOJIHATH Pa0OTYy B YCIOBUAX PEAIbHOTO, BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHHUE MIPU PEIICHUH KU3HEHHBIX MPoOIIeM.

Ba3oBble nccienoBareibckme 1eliCTBUSA:

BJIQ/IETh HAYYHOU TEPMHUHOIOTHEH, KIIFOUEBBIMH MMOHATHAMHI U METO1aMU (DU3UUYECKOIN HAYKH;

BJIAJCTh HAaBBIKAMU Y4E€OHO-MCCIENOBATEIbCKOW M TPOCKTHOH JEsITEIbHOCTH B 00JacTh (HU3UKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY MTOMCKY METOJIOB pelIeHHs 3a1a4 GU3UUECKOTO COACPKAHUS, MPUMEHEHHUIO PA3TUYHBIX METOJIOB MTO3HAHHUS,

BJIQ/IETh BUJAMU JIEATEIbHOCTU IO MOJIYYEHUIO HOBOTO 3HAHUS, €r0 MHTEPIpPETAaLnU, IPeoOpa30BaHUIO0 U IPUMEHEHUIO B Pa3IMYHbIX YU4EOHBIX
CUTYaIUsX, B TOM YHCJIE [IPH CO3/IaHUHU YYEOHBIX TPOEKTOB B 001aCTU (DU3UKHY;

BBISIBJISITH NIPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3a/ayy, BBbIIBUraThb TUIIOTE3y €€ pEeLICHHs, HaXOIUThb AapryMEHThl IJid
JIOKa3aTelIbCTBa CBOMX YTBEPKJICHUM, 3a/1aBaTh NapaMETPbl U KPUTEPUH PELICHUS;

AQHAJIM3UPOBAThH MOJYYEHHBIE B XOJI€ PELIEHUS 3aJauM pe3ylbTaTbl, KpUTUUECKU OLEHUBATh UX JIOCTOBEPHOCTH, IPOTrHO3MPOBATh U3MEHEHUE B
HOBBIX YCIIOBHUSIX;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a7]aull B 00pa30BaTEIIbHOM I€ATENbHOCTH, B TOM YHCIIE PU U3Y4YEHUN PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIUSM, OIIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETb NIEPEHOCUTH 3HaHUS N0 (PU3HKE B MPAKTUUYECKYIO 00JIACTh KUZHEACSITENbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX YYEOHBIX MPEIMETOB;

BBI/IBUTaTh HOBBIE UJIEU, MPEJIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS;

CTaBUTh NPOOJIEMBI U 33JjaUH, JOMYCKAIOIIUE aJIbTEPHATUBHBIEC PELICHHUS.

Pabora ¢ undopmaumeii:

BJIaJICTh HAaBBIKAMU IOJIy4eHHs] HHPOpPMALUU (PU3MUECKOTO COAEPIKaHUS U3 UCTOYHHUKOB Pa3HBIX THUIOB, CAMOCTOATEIBHO OCYLIECTBIATH MOUCK,
aHaJIN3, CUCTEMATH3ALUI0 M UHTEPIPETANI0 HHPOPMAIIUHU Pa3IMYHbIX BUJIOB U (OPM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIOJIb30BaTh CpelCcTBa HH(OPMAIIMOHHBIX ¥ KOMMYHMKAIIMOHHBIX TEXHOJOTHMIl B pEIIEHWH KOTHUTHBHBIX, KOMMYHUKAaTUBHBIX H
OpraHU3alMOHHBIX 3a]1a4 ¢ cOOI0AeHnEeM TpeOOBaHUN SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, peCypcocOepeKeH s, TPABOBBIX U ATUYECKUX
HOPM, HOPM HH(POPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJEPKAaHUS B Pa3lMYHbIX (opMmarax ¢ y4yéToM Ha3Ha4eHUs MHPOPMALMU U 1LIEJIEeBOM ayIUTOPHH, BHIOMpas
ONTUMAJIBHYIO (POPMY IIPEICTABICHUS U BU3YyaIH3aI1H.

KoMMmyHHKaTHBHBbIE YHUBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:



OCYIIECTBIISATH OOIICHHE HA YpoKaX (PU3UKU M BO BHEYPOUHOI! 1eATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKNA KOH(DIUKTHBIX CUTYAIlMi U CMATYATh KOH(MIMKTHL;

Pa3BEPHYTO U JIOTUYHO U3J1araTh CBOK TOUKY 3PEHHUSI C UCIIOIb30BAHUEM SI3bIKOBBIX CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHIyaIbHON paboTHI;

BbIOMpATh TEMAaTUKY U METO/IbI COBMECTHBIX ACHCTBUI € YU4ETOM OOIIMX HHTEPECOB M BO3MOXKHOCTEH Ka)/I0T0 4JieHa KOJJICKTUBA;

IPUHUMATD L€ COBMECTHOM /€ATEIbHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH ACUCTBUA MO €€ JOCTH)KEHUIO: COCTaBJIAThH IUIAH JIEHCTBU,
pacrpeaensiTh Poiau ¢ yuéTOM MHEHUH yYaCTHUKOB, 00CYK/IaTh Pe3yJIbTaThl COBMECTHOI pabOTHI;

OLICHUBATh KAUECTBO CBOETO BKJIAJa U KayKJOr0 yYaCTHUKA KOMaH/bl B OOIIMM pe3yabTaT 0 pa3pabOTaHHBIM KPUTEPUSIM;

IpeajiaraTh HOBBIE POEKTHI, OLIEHUBATh UJIEH C MO3ULIMY HOBU3HBI, OPUTHHAIILHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISATh O3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3JIMYHBIX CUTYALIUSX, IPOSABIISATH TBOPUECTBO U BOOOpAKEHUE, ObITH MHUIIMATUBHBIM.

PeryasiTuBHbIe YHUBepcaibHbIe y4eOHbIe 1eiicTBUSA
Camoopranuszanmsi:
CaMOCTOSITENIFHO OCYILECTBIIATh TIO3HABATENBbHYIO JCSATEIbHOCTh B OOJACTH (DU3MKM W aCTPOHOMHUH, BBIIBISATH TNPOOJIEMBI, CTaBUTh H
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbHO COCTABJISITh IJIaH PELICHUs paCUE€THBIX U KAUECTBEHHBIX 3a/1a4, IJIaH BBIIIOJHEHUS IIPAKTUYECKOM paboThl ¢ yUETOM HMEIOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEOUTEHUI;
JTaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;
pacuIMpsATh paMKH Y4eOHOI0 IpeMETa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;
JIeJIaTh OCO3HAHHBIM BBIOODP, apryMEHTHPOBATh €0, OpaTh Ha ce0sl OTBETCTBEHHOCTD 3a PEIICHUE;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO SPYAUIMHU B 00JacTU (U3UKH, TOCTOSHHO IMOBBIIIATh CBOM 00pa30BaTENbHbIN U KYIbTYPHBIN
YPOBEHb.
CaMOKOHTPOJIb, IMOLMOHAJIBHBII HHTEJIEKT:
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBHI B I€ATENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LIETAM;
BJIa/IETh HABBIKAMU TO3HABATENbHOM pediieKcuM Kak OCO3HAaHUS COBEPILAEMBIX JEHCTBUN M MBICIUTEIbHBIX MPOIECCOB, UX PE3YJIbTAaTOB U
OCHOBaHUIA;
UCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;
YMETb OLIEHUBATh PUCKHU U CBOEBPEMEHHO NIPUHUMATD PEIICHUS 10 UX CHUKEHUIO;
IPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX MPU aHAJIN3€E PE3YJIbTaTOB JIEATEIbHOCTH;
NpUHUMATD ce0sl, TOHMMasi CBOU HEIOCTATKU M IOCTOUHCTBA,
MPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIW3€ PE3yJIbTaTOB JIE€ATEIbHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JAPYTUX Ha OMIMOKH.
B mnponecce noctukeHUs JTMYHOCTHBIX PE3yJIbTaTOB OCBOEHHUS IpPOrpaMMbl MO (U3MKE Il YPOBHSI CpeAHEero oOmiero oOpa3oBaHUS Y
00y4aromuxcst COBEPIICHCTBYETCSI SMOLIMOHAIBHBIN UHTEIICKT, IPEoiaralomuil copMupoBaHHOCTb:



CaMOCO3HaHUs, BKJIIOYAIOLIEr0 CHOCOOHOCTh INOHMMAaTh CBOE 3MOLMOHAJIBHOE COCTOSHHE, BHUETh HAIpPABICHUS Ppa3BUTHS COOCTBEHHOM
HIMOIMOHAIBHON c(epbl, OBITh YBEpEHHBIM B cele;

CaMOPEryJIMPOBAHNUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTh 33 CBOE MOBEJCHHE, CIOCOOHOCTh aJallTUPOBATHCS K
HMOIMOHAIBHBIM U3MEHEHUSAM U MPOSBIATH THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIIEH CTPEMIICHHE K JTOCTHKEHHUIO LIEJIH U yCIeXy, ONTUMHU3M, HHUIIUATUBHOCTb, YMEHHUE JEeHCTBOBATh UCXOAS
13 CBOMX BO3MOKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh IOHMMAaTh SMOLIMOHAIBHOE COCTOSHUE JPYTUX, YYUTHIBAThb €ro IPU OCYLIECTBICHHM OOLICHU,
CIOCOOHOCTH K COUYBCTBHIO U COIIEPEKHBAHUIO;

COLMAJIbHBIX HaBBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTh BHICTPAUBATh OTHOIIEHUS C IPYTHMHU JIIOJIbMH, 3a00TUTHCS, IPOSBIATh MHTEPEC U pa3pelaTh
KOH(JIUKTHI.

NPEJIMETHBIE PE3YJIBTATDBI

K koHuy o6ydenus B 10 kj1acce nmpeJMeTHbIE pe3ybTaThl Ha 6230BOM YpPOBHE JIOJKHBI OTPaXkaTh C(HOPMUPOBAHHOCTD y 00yUaIOIIUXCSl YMEHHUI:

JeMOHCTPHPOBATh Ha MPHMEPax pOJb U MECTO (HU3MKH B (DOPMHUPOBAHMHM COBPEMEHHOW HAYyYHOH KapTHHBI MHpPA, B Pa3BUTUU COBPEMEHHOMN
TEXHUKHU U TEXHOJIOT Ui, B TPAKTUYECKON JESTEIbHOCTH JTIOACH;

YYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (PU3MUECKUX MOJENEW: MaTepualibHas TOYKA, WHEPUUANbHAs CHUCTeMa OTCYETa, abCOIIOTHO
TBEPJIOE TENO, MCANbHBIA Ta3, MOJEIN CTPOEHMs ra30B, )KUIAKOCTEH M TBEPABIX TeJN, TOUCUHBIM AJIEKTPUUECKUI 3apsia NpU pelIeHud (PU3MYECKUX
3az1ay;

pacrio3HaBaTh (pU3NUECKUE ABICHUS (IIPOLECCHI) U OOBICHATh UX HA OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYISIPHO-KMHETHYECKOM TEOpUU CTPOCHHUS
BEIIECTBA U AJIEKTPOJAUHAMUKU: PABHOMEPHOE U PaBHOYCKOPEHHOE MPSIMOJIMHENHOE JABM)KEHNE, CBOOOIHOE MaJIeHUE T, JBUKEHHE 110 OKPY>KHOCTH,
UHepIMs, B3auMoieicTBre Tel, 1updy3us, OpOyHOBCKOE JABMKEHHE, CTPOCHUE KUAKOCTEH M TBEPABIX Tell, U3MEHEHUEe 00bEMa TeJl MPU HarpeBaHUU
(oxJ1aX/1I€HNH ), TEIUIOBOE paBHOBECHE, UCTIApEHUE, KOHJIEHCAIlHs, IJIaBJIeHNe, KPUCTAIN3allks, KUIIEHUE, BIaXKHOCTh BO3/lyXa, MOBBIIICHUE 1aBICHUS
rasa IpU €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXIY INapaMeTpaMu COCTOSHMS ra3a B H30IpoLieccax, HIEKTPU3alus Tell, B3aUMOIEHCTBHE
3aps0B;

OIMCBIBATh MEXAHWYECKOE JBIMKEHHE, UCTIONb3Ysl (U3NYECKUE BETMUMHBI: KOOPAMHATA, TyTh, IEpEMEIeHHEe, CKOPOCTh, YCKOPEHHE, Macca Tena,
CWJIa, UMITYJIbC Tella, KUHETUYecKasl SHEeprusi, MOTeHIMaIbHAs YHEepPIHsi, MexaHn4eckasi paboTa, MeXaHu4yecKkasi MOLUTHOCTb; MPH OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKHH CMBICI HCIIOJIb3YEMBIX BEIMYMH, UX O0O3HAYEHHS M €IMHHUIBI, HAXOJUTH (OPMYJIbI, CBA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMYMHY C JPYTUMU BETMUYNHAMU;

OIMCHIBATh U3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJ U TEIJIOBbIE SBJICHHS, UCHIONb3Ys (PU3MUYECKHE BETMUMHBL: JaBlieHHE ra3a, TeMIepaTypa, CpeaHss
KMHETUYECKasi dHEPIrusl XaOTHMYECKOrO IBMIKEHUS MOJIEKYJ, CPEIHEKBAIpaTH4HAsI CKOPOCTh MOJIEKYJ, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS SHEPIHs,
pabota raza, K03(pQULUUEHT MOJE3HOTO ACHCTBUS TEIIOBOIO IBUTATENS; NMPU ONHUCAHUU MPABUIBHO TPAKTOBATh (PU3MYECKHI CMBICI HUCHOJb3YEeMbIX
BEJIMYMH, UX 0003HAYEHUS U €AMHUILIBI, HAXOIUTh (POPMYJIbL, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMUUHY C APYTUMHU BEJIMYMHAM;

OIUCBHIBATh HM3y4YCHHbIE JJIEKTPHUUECKUE CBOMCTBA BEIIECTBA M JJIEKTPUYECKUE SIBJICHUS (IIPOLECChI), HMCIONB3YS (U3UUYECKHE BEIUUMHBI:
JJIEKTPUYECKANA 3apsifl, IEKTPUUECKOE I0JIe, HANPSHKEHHOCTh MOJs, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB; IPH ONHWCAHWM IPABWIBHO TPaKTOBATh



(bU3UYECKUN CMBICT MCIOJIB3YEMbIX BEIIMYWH, UX 0003HAYCHHS W CIWHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUYHHY C
JIPYTUMH BETUYHHAMU;

aHAJIM3UPOBATh (PU3UYECKHUE MPOIECCHI M SBJICHUS, WUCIONB3YS (PU3UUYCCKHE 3aKOHBI M NPHUHIMIBL 3aKOH BcemupHoro tarotenus, |, 1l u Il
3aK0HBI HBIOTOHA, 3aKOH COXpaHEHUS MEXaHMYECKOH SHEPTUH, 3aKOH COXPAHEHHS UMITYJIbCa, IPUHIIAI CYNEPIIO3ULIMN CUJI, IPUHIIUIT PABHOMPABUS
WHEPIUATBHBIX CUCTEM OTCUYETA, MOJICKYJISIPHO-KMHETHYECKYIO TEOPHIO CTPOCHHMSI BEIIECTBA, Ta30BbIE 3aKOHBI, CBSI3b CPEIHEH KHHETHYCCKOW dHEPTUU
TEIUIOBOTO JIBMKEHUS MOJIEKYJ ¢ aOCOJIOTHOM TEMIIEpaTypoil, MEepBbId 3aKOH TEPMOJUHAMHKH, 3aKOH COXPAaHEHHUS DJIEKTPUYECKOTO 3apsiia, 3aKOH
Kynona, mpu 3ToM paznnyaTh CIOBECHYIO (JOPMYITUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BEIPAXKECHHUE M YCIIOBHS (TPaHUIlbI, 00JIACTH) MPUMEHHUMOCTH;

OOBSCHSTH OCHOBHBIC MPUHITUIIBI JCHCTBHS MAIIUH, IPUOOPOB M TEXHUYECKHUX YCTPOUCTB; pa3IndaTh YCIOBHS UX 0€30IaCHOTO MCIOJIL30BAHUS B
MOBCEIHEBHOM JKU3HU;

BBITIOJHATH YKCIEPUMEHTHI TI0 MCCIICIOBAHUIO (PH3UYECKUX SIBIICHUW M MPOILIECCOB C MCIOJIB30BAHUEM IMPSMBIX M KOCBEHHBIX U3MEPCHHM, IPU
sToM (GOpMYyIUPOBATH MPoOIEMy/3a/1ady M THIIOTE3y y4eOHOro 3KCHEPUMEHTa, COOMpaTh YCTAaHOBKY M3 MPEIIOKEHHOTO 00OpYyI0BaHMs, IPOBOAUTH
OTIBIT ¥ POPMYITHPOBATH BBIBOJIBL;

OCYIIECTBIISITh MPSIMbIE M KOCBEHHBIE M3MEpeHUs (U3MUECKUX BEIUMYUH, IIPH 3TOM BbIOUpATh ONTUMAJIBHBIA CIIOCO0 U3MEPEHUs U UCTIOIh30BaTh
M3BECTHBIE METO/bI OLIEHKH OTPEIIHOCTEN U3MEPEHNH;

HCCJIEJIOBATh 3aBUCUMOCTU MEXY (PU3NYECKUMH BEIIMYMHAMH C WCIOJIb30BAaHUEM MPSIMBIX MU3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTAaHOBKY,
(GuKCHpPOBATh PE3YIbTATHl IMOTYYCHHONW 3aBUCUMOCTH (U3WYSCKUX BEIMYMH B BHJE TaONMHMIl W TpauKoB, ACNaTh BBIBOABI IO pE3yJIbTaTaM
HCCIICIOBAHMS;

coOrofaTh MpaBWiia OE30MacHOTO TPyaa IPH MPOBEICHUU HCCIEAOBAHUN B paMKaxX y4eOHOTO IKCIIEPUMEHTA, y4eOHO-HMCCIICIOBATEIILCKOW U
MPOEKTHOM JIeATENHHOCTH C UCIIOJIb30BAaHUEM N3MEPHUTENBHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000PYIOBAHMUS,

pemath pacyETHBIC 3a/1a49M C SIBHO 33JJaHHON (PM3UIECKON MOJICNIBIO, UCTIONB3Ys (DU3UYECKHE 3aKOHBI U IMPUHIIKMITBI, HA OCHOBE aHAJIN3a yCIIOBHS
3a/1la4il BHIOMpATh (PU3UYECKYIO MOJIEb, BBIACTATh (PU3UUYECKHE BETUYUHBI U (HOPMYIBI, HEOOXOMUMBIE A €€ pelleHUusi, MPOBOIUTH PacuéThl U
OIICHUBATH PEATLHOCTh IMOJIYICHHOTO 3HAYCHHS (PH3UUECKON BEITMYNHBI,

peliaTh KayeCTBEHHbIE 3aJjaud: BBICTPAWBATh JIOTHUECKH HEMPOTUBOPEUYHMBYIO IIETIOYKY PACCYXKACHHUI C OMOpPOH Ha H3y4eHHBbIE 3aKOHBI,
3aKOHOMEPHOCTH M (PH3UYECKHE SIBIICHUS;

HCIIONIb30BATh MU PEIICHUH Y4eOHBIX 3a7a4 COBpeMeHHbIe NH(POPMAIMOHHBIE TEXHOJIOTUH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUH U
MPEJICTAaBICHUS y4eOHOW M HAyYHO-TIONMYJIIPHOW WH(OPMAINH, IMOJTYICHHONH W3 Pa3IUYHBIX UCTOYHHKOB, KPUTHYCCKH aHAITM3UPOBATH IMOY4aEMYIO
UH(POPMALIUIO;

MIPUBOJIUTH MPUMEPHI BKJIa/Ia POCCUHCKUX H 3apyOeHBIX YUEHBIX-(PH3UKOB B pa3BUTHE HAYKH, OOBSICHCHHUE TPOIECCOB OKPYXKAIOIIET0 MHUpPa, B
pa3BUTHE TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS MO (U3MKE B MOBCETHEBHOM KHU3HU JJs oOecrnedyeHnus 0e30MacHOCTH MpH OOpalleHuu ¢ MpudopamMu U
TEXHUYECKUMHU yCTPOUCTBAMHU, JIJISi COXPAHECHUS 3/I0POBBS U COOJIIOICHHUSI HOPM IKOJIOTUYECKOTO MOBEACHHSI B OKPY KaIoIIei cpene;

paboTaThk B TPYIITE C BHIMOJTHCHHEM Pa3JIMIHBIX COMMAIBHBIX POJICH, TUIAHUPOBATH Pa0OTy TPYIIITHI, PAllHOHATBHO pacpeaAeiisaTh 00SI3aHHOCTH H
IUTAHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYAIUSAX, aIEKBATHO OIEHUBATh BKJIA/ KaXKIOTO U3 YIACTHUKOB IPYIIIBI B PEIIEHUE paccMaTpUBaeMOit
pOOJIEMBI.



K koHiy o0y4enus B 11 Kiiacce nmpeJMeTHbIC Pe3yJIbTaThl HA 0230BOM YPOBHE JIOJKHBI OTpa)xkaTh CHOPMUPOBAHHOCTD y 00YUAIOMIMXCSI YMCHU:

JEMOHCTPHUPOBATh HA MPHUMEpPax poiib U MeCTO (U3MKH B (DOPMHPOBAHMHM COBPEMEHHON HAYYHOW KapTHHBI MHUpA, B Pa3BUTHH COBPEMEHHOM
TEXHUKHU ¥ TEXHOJIOTUH, B IPAKTUIECKOH JIESATSILHOCTH JIFOACH, IIETIOCTHOCTh U €IMHCTBO (PU3NYECKOM KapTUHBI MHPA;

YUUTBHIBATh TPAHUIIBI PUMEHEHUS HU3yYEHHBIX (PU3NYECKUX MOJIEJICH: TOUCUHBIN AIIEKTPUICCKHUI 3apsl, Iyd CBETa, TOUCYHBIH UCTOYHHUK CBETA,
sIepHasi MOJIe b aTOMa, HYKJIOHHAsI MOJIE) b aTOMHOTO sIJpa TIPU pelIeHUU (PU3HUECKUX 3ajay;

pacmio3HaBaTh (pusnueckue ABICHHS (IPOIECChl) U OOBACHATh UX HA OCHOBE 3aKOHOB 3JICKTPOJMHAMHMKH U KBAaHTOBOH (DM3UKH: 3JICKTpUUECKas
POBOJIUMOCTb, TEIUIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE NICHCTBHS TOKA, B3aUMOJICHCTBUE MAarHUTOB, JIEKTPOMArHUTHAsT MHIYKIHS, JEHCTBHUC
MAarHUTHOTO IOJISI HA TIPOBOJHUK C TOKOM U JBIIKYIIUKCS 3apsijl, YJIEKTPOMArHUTHBIC KOJIEOAHUSI M BOJHBI, MPSMOJIMHEHHOE paclpOCTPAaHCHHUE CBETA,
OTpaKe€HHE, MpeJOMIICHHE, WHTepPepeHIusa, Tudpakius W TOIIpU3alMs CBETa, JHUCIEpCHUs CBeTa, ¢oTodnekTpudeckuid 3¢ ekt (hoTodrddekr),
CBETOBOE JaBJICHNE, BOSHUKHOBEHUE TMHEHYATOTO CIIEKTPa aTOMa BOAOPOA, ECTECTBEHHAsI M HCKYCCTBEHHAs Pa/IMOaKTHBHOCTD;

OIKCHIBATh M3YYCHHBIC CBOMCTBA BEUICCTBA (DJIEKTPHUECKUE, MATHUTHBIC, ONTUYCCKHE, JJICKTPHUECKYIO MPOBOIMMOCTH PA3IUYHBIX CPEI) H
AIIEKTPOMArHUTHBIE SIBICHHUS (TIPOLIECCHI), UCIONB3Yys (U3UYECKHE BEIWYHMHBI: AJIEKTPUUECKUI 3apsij, CHia TOKa, JJIEKTPUYECKOE HAIpPsDKEHHE,
AJIEKTPUUECKOE COMPOTHBIICHUE, Pa3HOCTh MOTEHIIMAJIOB, 3JICKTPOABUXKYIIAs CHiia, paboTa TOKa, MHIYKIMS MArHUTHOTO MOJIsA, cuia Amrepa, cuia
JlopeHna, HHAYKTUBHOCTh KaTYIIKH, SHEPTHSI AJIEKTPUUIECKOTO ¥ MArHUTHOTO TIOJIEH, IEPUOJT M YacTOTa KoJjieOaHMi B Koie0aTeIbHOM KOHTYpE, 3aps U
CHJIa TOKa B TPOIIECCE TAPMOHUYECKHUX 3JICKTPOMArHUTHBIX KoyieOaHul, (POKYCHOE pacCTOSHUE W ONTHYECKAs CHJIA JIMH3BI, IIPU OMMCAHUM MTPABUIBHO
TPAKTOBATh (PU3MUYECKUN CMBICI HCIIOJIB3yeMbIX BEJIMYMH, UX OOO03HAYCHHS U CIUHHIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (PH3UYIECCKYIO
BEJIMUMHY C APYTUMHU BETUYUHAMU;

OIMCHIBATh M3YYCHHBIC KBAHTOBBIC SBJICHUS U MPOIIECCHI, HCIIONB3Ys (PM3HMUECKUE BEIIMIMHBI: CKOPOCTh 3JICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI
¥ 4acTOTa CBETA, SHEPTUs U UMIYIbC POTOHA, IEPHO/] MOTypacajia, SHePTUs CBSI3U aTOMHBIX SIep, PU ONMKUCAHUU MPABUIBLHO TPAKTOBATH (PU3HUECKUN
CMBICT WCIOJIb3YEMBIX BEIUYHMH, MX O0O3HAYCHUS W CIUHUIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMHU
BEJIMUMHAMU, BRIYUCIATH 3HAUEHUE (PU3NYECKOM BETMYUHBI;

aHATM3UPOBATh (PU3NUYECKHUE MPOLECCH U SBICHHS, MCIONB3Ys (PU3NYECKHE 3aKOHBI W NMPHHIUIBL 3aKoH OMa, 3aKOHBI TOCIIEAOBATEIFHOTO H
napajuieTbHOTO COSAMHEHHs IPOBOJIHUKOB, 3aKoH J[xoyns—JIeHa, 3aKk0oH 3MeKTPOMAarHUTHONW MHAYKIIMH, 3aKOH MPSIMOJUHEHHOTO pacipoCTpaHEHHUs
CBETa, 3aKOHBI OTPAKEHHs CBETAa, 3aKOHBI INPEIIOMJICHHs CBETa, ypaBHEHHe OiHImTeWHa aiusi ¢Gorodddekra, 3aK0OH COXpaHEHUS SHEPTUH, 3aKOH
COXpaHEHUS MMITYJIbCA, 3aKOH COXPAHEHHUS JJEKTPUUECKOTO 3apsija, 3aKOH COXPAHEHHUS MAacCOBOTO YHCIa, MOcTyiaTtel bopa, 3aKoH paJnoaKkTUBHOTO
pacmaja, Ipy 3TOM pa3IndyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €T0 MaTeMaTHIeCKOEe BHIPAKEHHE U YCIOBUS (TPaHUIIBI, 007acTH) TPUMEHUM OCTH;

OTIpeIeIIATh HANIPABIEHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TIOJIsI POBOJTHUKA C TOKOM, CUJIbI AMmiepa u cuJbl JIopeHa;

CTPOUTH U OMHUCHIBATh N300pakeHNE, CO3/1aBaeMOe TIIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITIOJHATH AKCIEPUMEHTHI TI0 MCCIIETOBAHUIO0 (PH3UYECKUX SIBICHUN W MPOLIECCOB C MCIOIB30BaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUI: TpH
ToM (hopMynHupoBaTh MpoOIEMy/3a1ady U THIOTE3y Y4eOHOTrO DKCIIEPUMEHTa, COOMPAaTh YCTAHOBKY M3 MPEUIOKEHHOTO 00OpYAOBaHUS, MPOBOIUTH
OTIBIT ¥ JOPMYITHPOBATH BHIBOIBL;

OCYIIECTBIISATH MPSMbIC M KOCBEHHBIC M3MEPECHHS (PU3HUECKUX BEIMYMH, IIPH 3TOM BBIOMPATh ONTHMAIIBHBIN CIIOCOO M3MEPEHHSI ¥ UCITOJIb30BaTh
U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHUIA;

MCCIIEIOBATh 3aBUCUMOCTH (PM3NYECKUX BEITHYUH C UCTIOIH30BAHUEM NPSMBIX U3MEPEHHMN: MPH ATOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH
PE3YNIbTAThI MOJYYCHHOHN 3aBUCUMOCTH (DU3MUECKUX BEIIMYMH B BUJIE TAOIUI] M TPaQHKOB, IETATh BEIBOJIBI 110 PE3YIbTaTaM HCCIEIOBAHUS;



coOurofiaTh MpaBuiia 0€30MacHOro TpyJa MpH MPOBEICHUU HCCIEIOBAHUN B paMKaxX y4yeOHOro SKCIEpHUMEHTa, Y4eOHO-HCCIIE0BATENIbCKON U
MPOCKTHOH JIeATENFHOCTH C UCTIOIb30BAHUEM N3MEPUTENIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYIOBaHUS;

pelarh pacu€THbIC 3a/1a4M C SIBHO 33/1aHHON (U3MUECKONW MOAEIBIO, UCTIONB3YS (PU3MUECKUE 3aKOHBI U MPUHLMIIBI, HA OCHOBE aHAJIU3a YCIOBHS
3aJaun BBHIOMpATh (PU3UYECKYIO MOJIENb, BBIACIATH (DM3NYECKHE BETUYMHBI M (HOPMYJIBI, HEOOXOAUMBIE ISl €€ PElIeHHs, NMPOBOAUTH PAcUEThl U
OLIEHUBATh PEAIbHOCTh M10JIy4€HHOI'0 3HAaYE€HUs! (PU3NUECKON BETHMUUHBI;

pelaTh KauyeCTBEHHBIE 3aJauM: BBICTPAWBATH JIOTMYECKH HENPOTHBOPEUMBYIO IIEMOYKY PACCYKIEHHH C ONOpOM HAa HM3YyYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTHU U (pU3HUYECKUE SABICHHUS;

UCTIOJIb30BaTh MPH PEIICHUH y4eOHBIX 3a/1a4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUH Ul TIOUCKA, CTPYKTYPHUPOBAHUS, MHTEPIIPETALINHA U
IpeCTaBiIeHNss Y4eOHOW M Hay4YHO-TONYJISIpPHOW MH(POPMALUHU, NOJYYEHHOM U3 pa3IMyYHbIX MCTOYHHUKOB, KPUTHUECKH aHAIM3UPOBATh IOJy4aeMyIO
UHPOPMALIHUIO;

OOBSICHATh NPUHLMIIEI ACUCTBUS MAaIIMH, NMPUOOPOB M TEXHUYECKHX YCTPOMCTB, pasziuyaTh YCJIOBHMsS HX O€30IIaCHOIO HCHOJIb30BaHUS B
IMOBCEAHEBHOM KU3HU;

IPUBOIUTH IPUMEPHI BKJIaJJa POCCUHCKUX U 3apyOeKHBIX YUEHbIX-(DU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOLIEr0 MUpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIO0JIb30BaTh TEOPETUYECKHE 3HAHUS 0 (U3MKE B MOBCETHEBHOM KU3HU Ul oOecredeHus 0e30IacHOCTH MpH OOpaleHuH ¢ npubopamu u
TEXHUUYECKUMHU YCTPOUCTBAMHU, JJIsl COXPAHEHHUS 3/I0POBBS U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKpY KaIoLIel cpese;

paboTaTh B rpyMIe C BHITOJHEHUEM Pa3IMYHbIX COLUAIBHBIX POJIEH, IUIAaHUPOBATh pabOTy IPYMIIbI, PAMOHAIBHO PACHIPENEIATh 00I3aHHOCTH U
IUTAHUPOBATh JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYAlUAX, aIEKBATHO OLIEHUBATh BKJIA/ Ka)KJI0T0 U3 YYaCTHUKOB I'PYIIIBI B PEILIEHUE paccMaTp UBaeMOil
poOJIeMBI.

COJAEPKAHHME (I1I0 'OJAM OBYYEHUS)

10 KJIACC
Pazgea 1. ®u3uka ¥ MeTOAbI HAYYHOTI'0 MO3HAHUS
®usnka — Hayka o npupojae. Haydnbsie MeToAbl MO3HAHUS OKpY’Karolllero Mupa. Polib sKCriepuMeHTa U TEOPUU B MPOLECCE MO3HAHUS TPUPO/IBI.
DKCHepuMEHT B QU3HKE.
MonenupoBanue (QU3MYECKUX SBICHUM W TporeccoB. Haywnpie rumote3bl. DPuU3MYecKue 3aKOHBI M TEOPUHU. [ paHUIBI MPUMEHHUMOCTH
dbu3ndecKkux 3akoHOB. [IpuHITUTT COOTBETCTBUS.
Ponb u MecTo pusuku B GopMUPOBAHUN COBPEMEHHOM HAyYHOUW KapTUHBI MUPA, B IPAKTUYECKON JESITENEHOCTH JTFOCH.
Jlemoncmpayuu
AHaznoroBble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMIIBIOTEPHBIE TATUYUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamurka



Mexannueckoe aBrxkeHre. OTHOCUTEIbHOCTh MEXaHUYECKOT0 IBHKeHU. Cuctema oTcuéra. TpaekTopusl.

[lepemenienue, ckopocTh (CpeaHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHME MaTepUalbHOW TOUKH, UX IPOEKIUH HA OCH CUCTEMBI
koopauHar. Ciio’keHue NepeMEIeHUN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOIMHEHHOE ABIKeHUE. [ paduku 3aBUCUMOCTH KOOPIUHAT, CKOPOCTH, YCKOPEHHSI, TyTH U TIEPEMEILICHHS
MaTEpUaIbHON TOUKU OT BPEMEHH.

CBoOonHOe majeHne. Y CKOpeHne CBOOOIHOTO TTaJCHHUS.

KpuBonnHeliHoe ABMKEHHE. J[BH)KEHHE MAaTEpPUAIBHOM TOYKH IO OKPYXKHOCTH C IIOCTOSSHHOW IO MOJIYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb,
JIuHeNHas ckopocTk. Ilepuon u yacrora odpaienus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHnueckue ycTpoiCcTBa U MPAKTUYECKOE IPUMEHEHHE: CITUAOMETD, JIBMKECHUE CHAPSIOB, LIETIHBIE U PEMEHHBIE IIEpEAAYN.

Jlemoncmpayuu

Mopnenb cucTeMbl OTCUETA, WIITHOCTPALU KHHEMAaTUYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[Ipeo6pa3oBanue ABUKEHUM ¢ UCIIOJIB30BAHUEM IPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3IyXe U B Pa3peKEHHOM IIPOCTPAHCTBE.

Habumronenue nBmxenus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOIHOTO MaieHUs.

Hamnpagnenne ckopocTy py JBUKEHUN 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne HepaBHOMEPHOTO ABUKEHUS C LENBIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOLIEHHUS MEXAY IyTSMHU, I[POHIACHHBIMU TEIOM 3a IIOCIEAOBATEIIBHBIE paBHbIE IIPOMEKYTKH BpPEMEHH IIPU
PaBHOYCKOPEHHOM JIB’)KEHHMH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3ydeHne ABMKEHUS IapUKa B B3KON )KUJIKOCTH.

N3yuenue nBuxeHus tena, OGpOIIEHHOIO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHOcuTenbHOCTH ['anmunes. Ilepssiii 3akoH HeroToHa. MIHEpumanbHble CHCTEMBI OTCUETA.

Macca tenma. Cuna. IlpuHnun cyneprnozunuum cui. Bropoit 3akoH Heroorona g marepuanbHoil Touku. Tpertuwit 3akoH HprooTtona miis
MaTepHaIbHBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cwita ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenne. Buasl TpeHus (nokosl, ckoibkeHus, kadeHus). Cuna tpeHus. Cyxoe Tpenue. Cuila TpEeHHs CKOJBXKEHHS M CHUJla TPEHUS IOKOS.
Koaddunment tpenus. Cuiia conpoTUBIIEHUs U ABMKEHUU TeNa B AKHUAKOCTH WU Tase.

[ToctynarensHoe U BpaliaTenbHOE JBHKEHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT CuiIBI OTHOCUTENIBHO OCH BpaieHus. [1nedo cuibl. Y cnoBus paBHOBECUS TBEPAOTO TeENA.

TexHu4eckue yCTpoiCTBa U IPAKTUYECKOE IPUMEHEHUE: ITOALNUITHUKY, IBU)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHepLUUH.



CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnosxeHue cui.

3aBUCHUMOCTh CHJIbI YIPYTOCTH OT Ae(pOopMariui.

Hesecomocts. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHEHME CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcoBus paBHOBeCHUs TBEPAOIO Teina. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

N3yuenue neuxenus Opycka 1o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCMMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B MPY>KUHE U PE3MHOBOM 00pasiie, OT ux JedopMaliuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPIOTO TeJa, UMEIOIIETO OCh BPAICHHUS.

Tema 3. 3aKonbl cOXpaneHUus 6 MexXanHuKe

Nmnynsc maTepuanbHOW TOUYKH (Tena), CUCTEMBl MaT€pUAIbHBIX TOYEK. MMMynabC CHIIBI M M3MEHEHHWE UMITYJIbca Tela. 3aKOH COXpaHEHUs
uMITyJbca. PeakTUBHOE IBUIKEHHUE.

Pa6ora cunbl. MOIIHOCTB CUJIBL.

Kunerndeckas sHeprust MaTepuanbHON TOUKH. Teopema 00 M3MEHEHNN KHHETHYECKOM SHEPTUH.

[Torenumansuas sHeprus. [loTeHnnanpHas sHeprust ynpyro aeGopMupoBaHHON NpyKUHBL. [loTeHIInanpHas sHeprus Teja BOIU3U MTOBEPXHOCTH
3emuI.

[ToTennnanpHble ¥ HEMOTEHIMABbHBIE CUITBI. CBS3b PaOOTHI HEMOTCHITMAIBHBIX CUJT C I3MEHEHHEM MEXaHWYECKON SHEPTHH CUCTEMBI TeJl. 3aKOH
COXPaHEHHUsI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJTKHOBEHHS.

TexHU4ecKkue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: BOAOMET, KOIEP, MPY>KUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCa.

PeakTuBHOE IBIDKEHUE.

[Tepexoa moTeHIMATBLHON PHEPTUH B KHHETHUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnoie pabomuol

N3ydenne abCOMOTHO HEYNIPYTOTO yAapa ¢ TOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHHUKOB.

HccnenoBanue CBs3M pabOTHI CHUIIBI C U3MEHEHUEM MEXaHUYECKOM YHEPTUH TeJia Ha IPUMEPE PACTHKEHUSI PE3HHOBOTO JKTI'yTa.

Pasnen 3. Moaekyasipaast Gpu3uka ¥ TepMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOIL Meopul



OCHOBHBIE TMOJIO)KEHUSI MOJIEKYJIIPHO-KUHETUYECKOH TEOPUM M HX ONbITHOE 0OOCHOBaHHE. bpoyHoBckoe nBmxeHue. uddysusa. Xapakrep
JBUKEHUSI M B3aUMOJAEUCTBUS YacTHI] BellecTBa. MoJenu CTpOEHUS Ia30B, KUAKOCTEW U TBEPIBIX TEl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE
3TUX MoJzeneil. Macca u pa3mepsl Moiiekyi. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Lenbcus.

Mogenp uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJIIPHO-KHHETHUYECKOW TEOPUM MJEabHOIO ra3a. AOCONIOTHAs TemIeparypa Kak mMepa
CpelHEel KMHETUYECKOW 3HEpPIruM TEIUIOBOro IBMXKEHMs dactull rasa. lllkama temneparyp KenbBuna. I'a3oBble 3akoHbl. YpaBHeHHEe MeHneneeBa—
Knaneiipona. 3akon JlansToHa. M30mpornecchl B HaeaabHOM I'a3e ¢ OCTOSHHBIM KOJIMYECTBOM BellecTBa. [ padruyeckoe npeacTaBieHne H30poLecCoB:
U30TepMa, U30X0pa, n3ooapa.

TexHuueckue ycTpolcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, 10Ka3bIBAIOLINE JUCKPETHOE CTPOEHHUE BELIECTBA, (poTorpaduu MOJIEKyJl OPraHUYECKUX COCINHEHHH.

OmnbiTe! 10 TU(PY3UH KUAKOCTEH U Ta30B.

Mojenb OpOYHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnpIThI, JOKa3bIBAIOLINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECHCTBHS.

Monens, MIUTIOCTpUPYIOLIAs MPUPOY JaBICHUS ra3a Ha CTEHKH COocyaa.

OneIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IpOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomuol

OmnpeneneHue Macchl BO3yXa B KJIJACCHOM KOMHaTe Ha OCHOBE U3MEpEeHM 00bEMa KOMHATHI, IaBJICHUS U TEMIEpaTyphbl BO3/lyXa B HEH.

HccnenoBanue 3aBUCUMOCTH MEXy ITapaMeTpaMU COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmoanHaMmuueckas cucremMa. BHyTpeHHsIs SHeprus TepMOJIMHAMUYECKONH CHUCTEMBI M CIIOCOOBI €€ n3MeHeHusl. KonndyecTBo TerioTsl 1 padora.
BHyTpeHHAs dHEprus 0JHOATOMHOT'O MJI€AIbHOTO Ta3a. Buipl Termonepeaadn: TEIIONPOBOAHOCTb, KOHBEKIMS, U3JIydeHUE. Y IENbHAs TEIIIOEMKOCTh
BeniecTBa. KoianuecTBo TEMmaoTh Npu Temionepeaaye.

[Tonsatue 06 aamabatHoM mporecce. [lepBblit 3akOH TepMoaUHAMUKH. lIpuMeHeHHe NepBOro 3akoHa TEPMOJMHAMMKHM K H30MPOILIECCaM.
['padmyeckas uHTepnperanus paboThl rasa.

Bropoii 3akon TepmoarHamuku. HeoOpatuMocTh MpoLeccoB B MpUpoOIe.

TennoBeie Mamuubl. [IpuHnKNB AeicTBUS TemoBeIX MamuH. [IpeoOpazoBanHus sHepruu B TEIUIOBBIX MamuHax. Kosdduument mosnesHoro
neiictBus TersoBoi MammHel. Lukn KapHo u ero koadduimenTt noae3Horo AeUCTBHs. DKOJIOrHYECKHE MPOOIEMBI TEIII0IHEPT €THKH.

TexHuuyeckue ycTpoHCcTBa U MPAKTUYECKOE TPUMEHEHUE: JBUTAaTEIb BHYTPEHHETO CrOpaHUsl, OBITOBOM XOJOIUIBHUK, KOHIUIIUOHED.

Llemoncmpayuu

V3MeHeHre BHYTpEHHEH SHEpruu Teja NP COBEPIICHUM padOThI: BbUIET MPOOKU M3 OYTBHUIKM IMOJ JAEWCTBUEM CKAaTOro BO3yXa, HarpeBaHUE
s¢upa B IaTyHHOU TpyOKe MyTEM TpeHUs (BUICOEMOHCTPALIHS).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Teja pu Terionepeaaye.

OmnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OMBIT C BO3AYLIHBIM OTHUBOM).



Monenu nmapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAaHUsl, PEaKTUBHOI'O JABUTATEIs.
Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul
N3mepenue yaenbHON TeMI0EMKOCTH.

Tema 3. Azpecamnvie cocmoanus eewjecmea. Pazosvle nepexoovl

[Tapoo6pazoBanue u koHaeHcanus. VMcnapenue u kuneHne. AGCOIIOTHAS U OTHOCUTENbHAs BIAXKHOCTh Bo3ayxa. HaceleHHblil nap. Y nenbHas
TEIIOTa NapooOpa3oBaHus. 3aBUCIMOCTb TEMIIEPATYpPhl KMIIEHUS OT 1aBJICHUS.

Teépnoe Teno. Kpucrammudyeckue u amopdHbie Tena. AHU30TPONHUS CBOMCTB KpHCTALIOB. JKumkue kpuctamuibl. COBpeMEHHBIE MaTEpHAJIbI.
[TnaBneHue u KpucTayuM3ays. Y IebHas TeIuioTa masieHus. CyonuMarius.

YpaBHEHHE TEIIOBOTO OalaHca.

TexHu4yecKkne YCTpPOWCTBA W MPAKTUYECKOE MPUMEHEHUE: THUTPOMETP M ICUXPOMETP, KAJTOPUMETP, TEXHOJOTUM TMOJIYUYCHHUS] COBPEMEHHBIX
MaTepHayioB, B TOM YKCJIC HAHOMATEPHAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MTApOB.

Kunenue npu moHW>KEHHOM JaBJICHUH.

CniocoObI U3MEPEHUS BIAKHOCTH.

HalGmonenue narpeBaHus ¥ IUIaBJICHUS KPUCTAIUTMYECKOTO BEIIIECTBA.

JleMoHCTpanus KpUCTaIIIOB.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomsoi

N3mepeHrie OTHOCUTENBHOM BIIaKHOCTH BO3yXa.

Pasnen 4. dinekTpoanHaMuka
Tema 1. Inexkmpocmamuka

3HeKTpH3aHI/IH TCII. aﬂeKTpI/ILIeCKI/II\/'I 3apsan. I[Ba BUJAa SJICKTPUYCCKUX 3apsaJ0B. HpOBO,Z[HI/IKI/I, JAUDJICKTPUKU W HNOJYIPOBOJAHUKH. 3akoH
COXPAaHCHUS IJICKTPUUICCKOro 3apsdaa.

Bsaumonerictue 3apsanoB. 3akoH Kynona. TouedHbIN 3JIEKTpUYECKHI 3apsia. DnekTpudeckoe noje. HanpskEHHOCTh 2JIEKTpUYECKOro IMOJIs.
[TpuHIUIT CyTIepIIO3UIINY SJIEKTPUUYECKHUX MTosIeH. JIMHNM HanpsKEHHOCTH IEKTPUYECKOTO TOJIA.

PaGora cun QJICKTPOCTATHYCCKOI'O TIIOJIA. Ilorennuan. Pa3HOCTh IOTEHIHAIIOB. HpOBOI[HI/IKI/I U OUDJICKTPHUKU B JJICKTPOCTATHYCCKOM IIO0JIC.
,Z[I/IE)J'IeKTpI/IquKaSI IMPOHUITACMOCTD.
SHCKTpOéMKOCTB. KOH)ICHC&TOp. QHCKTpOéMKOCTB IJIOCKOI'O0 KOHJACHCATOpPA. 3Hepr1/1${ 3apsAKCHHOTI'O KOHACHCATOPA.

TexHudueckne yCTpoMCTBAa M IPAKTHYECKOE IPUMEHEHHE: JJIEKTPOCKON, SJIEKTPOMETpP, JJIEKTPOCTATHYECKas 3alluTa,
AJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMPOBAIBHBIN anmapar, CTpyHHbINA IPUHTEP.

Jlemoncmpayuu

Y CTpOUCTBO U NIPUHLUIL AEHCTBUSA JJIEKTPOMETPA.

B3anmopeincTBre HadIeKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apyKEHHBIX TEll.

3a3C€MJICHHUEC



[TpoBOJHUMKH B 3JIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaTHUecKas 3alluTa.

JIM3IEKTPUKHU B 3JIEKTPOCTaTHUECKOM HOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCATOpa OT IUIOIIAH JIACTHH, PACCTOSHUSA MEXy HUMU U AUDJIEKTPUUECKOM IPOHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOH/IEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmule pabomul

N3mepeHue 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku é paznuunvix cpeoax

ONEKTPUYECKUH TOK. Y CJIOBHS CYLLIECTBOBAHUS 3JIEKTpUUECKOro Toka. Mcrounnku toka. Cuna toka. [1oCcTOSHHBIHN TOK.

Hanpsokenue. 3akon Oma 1151 yyacTka LETH.

OIEKTPUYECKOE CONPOTUBIIECHUE. YJIENbHOE CONpOTHUBIEHUE BemecTBa. IlocimenoBarenbHoe, NapauIeIbHOE, CMELIAHHOE COCIUHEHUE
IIPOBOIHUKOB.

Pabora anexrpudeckoro Toka. 3akoH J[xoyns—JIeHa. MOIHOCTD 3JIEKTPUUYECKOTIO TOKA.

DNeKTpOABMKYIIasl CUJIa U BHYTPEHHEE COIIPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa Juist OJIHOU (3aMKHYTOM) 3nekTpuyeckoil nenu. Koporkoe
3aMbIKaHHE.

DNeKTpOHHas TPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCHUMOCTb COIIPOTUBIICHUSI METAJIIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb.

DNEeKTpUYecKUi TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBonuuku. CoOCTBEHHAs! U MPUMECHAs TPOBOAMMOCTD OTYIPOBOJHUKOB. CBoiicTBa p—N-niepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

DNEKTPUYECKUH TOK B paCTBOPAx M pacIulaBax JIEKTPOIUTOB. DIEKTPOIUTHUECKAS AUCCOLUALS. DIIEKTPOIIN3.

OnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSATENbHbIN pa3psaa. Monnus. [1na3ma.

TexHuueckue ycTpoilcTBa U MpakTHUECKOe MPUMEHEHHE: aMIIepMETp, BOJIbTMETP, PEOCTaT, HCTOUHUKHU TOKa, AJIEKTpOHArpeBareibHble MPUOOPHI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIM IHOJ, TEPMHUCTOPbI U (POTOPE3UCTOPHI, MOJYNPOBOJHUKOBBIM U0/,
rajJbBaHUKa.

Jlemoncmpayuu

W3mepenue cuibl TOKa U HAIIPSDKEHUS.

3aBUCHUMOCTb COMPOTUBIICHUS IMIUHAPUYECKUX TPOBOAHUKOB OT JJIUHBI, TUIOMIAH TONIEPEYHOr0 CEYEHHs U MaTepuara.

CMelaHHOE COEIUHEHHUE MPOBOIHUKOB.

[Tpsimoe u3MepeHue MeKTPOABIKYIIEH cuiibl. KopoTkoe 3aMbIkaHKEe TaJbBaHUYECKOTO AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTHUBIICHUS.

3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IpOBOJAUMOCTh BO3/1yXa.

OAHOCTOPOHHSISI MPOBOJIUMOCTD JHO/IA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydeHre CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenue 31neKTpoABIKYIIEN CHUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHHUS.



Habmroienue snexkrpomnusa.

Me:xnpeaMeTHblie CBS3U

Uzyuenue kypca ¢usuku 0azoBoro ypoBHS B 10 Kkiiacce OCYIIECTBISETCA C YYETOM COAEpKATENbHBIX MEXIPEIMETHBIX CBA3€l ¢ Kypcamu
MaTeMaTHKH, OMOJIOTUN, XUMHUH, TeOTpapuu U TEXHOIOTHH.

Mesicnpeomemuule noHamus, CBA3aHHbIE C U3YYEHUEM METOJIOB HAyYHOTO IMMO3HAHUS: SIBJICHUE, HAYYHBIH (QakT, runoresa, pundeckas BeIUYUHA,
3aKOH, TeOpHsl, HAOIIOCHNE, SKCIIEPUMEHT, MOJCTUPOBAHHE, MOJIEIh, U3MEPEHHUE.

Mamemamuxa: pelnieHUe CUCTEMbl ypaBHEHUM, NuHeilHas (yHKuus, napaboisa, runepOoina, Ux rpaukud U CBOWCTBA, TPUTOHOMETPHUYECKHE
(GYHKIIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI M UX MPOCKIIUU HA OCH KOOPIMHAT, CII0KCHHE
BEKTOPOB.

buonocusi: MexaHMYECKOE JIBIDKEHUE B J)KUBOU mpupoje, muddysus, ocMoc, TEI000MEH KHUBBIX OPTaHU3MOB (BUIBI TEILIONEPEAAUH, TEINIOBOES
paBHOBECHE), IEKTPHUUECKUE SBJICHUS B )KUBOW IIPUPO/IE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJb BELIECTBA, MOJSPHAs Macca, TEIUIOBbIE CBOICTBA TBEPIBIX TE,
KUJKOCTEH U Ta30B, DJIEKTPUUECKIE CBONCTBA METAJUIOB, JIEKTPOIUTHYECKAS TUCCOLIMAIINS, TallbBAHUKA.

l'eocpaghus: BIaXXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: mnpeoOpa3zoBaHHe IBUKEHHH C HCIOJIb30BAHUEM MEXAaHU3MOB, YUYET TPEHHUS B TEXHHUKE, MOJIUIMITHUKHU, HCIOJb30BaHHE 3aKOHA
COXpaHCHHS WMITYJIbCA B TEXHHKE (pakeTa, BOJOMET W JpPYTHE), NBHTATEIb BHYTPCHHETO CropaHUs, MapoBas TypOWHA, OBITOBOW XOJIOJWIBHHK,
KOHJIMLIUOHEDP, TEXHOJIOTHH MOJYyYEHUsI COBPEMEHHBIX MAaTepUaoB, B TOM YMCJIE HAHOMATEpUAJIOB, 1 HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKas 3a1IUTa,
3a3eMJICHUE AJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIN MIPUHTED, MIEKTPOHATPEBATEIBHBIE MPUOOPHI, JIEKTPOOCBETUTEIHHBIE TPUOOPHI, raTbBaHUKA.

11 KJIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpomMaZHUMHAA UHOYKYUA

[TocTositHHBIE MarHUTHL. B3aumonencTBUE MOCTOSTHHBIX MarHuTOB. MarautHoe nosie. Bekrop MarHuTHOM MHAyKUuH. lIpuHIuN cynepno3unuu
MarHMTHBIX NoJied. JInHUM MarHuTHOW MHAYKIMK. KapThHa TMHUI MarHUTHON MHAYKLUU OJIS TIOCTOSIHHBIX MarHUTOB.

MarautHoe mojie MpoBOAHMKA C TOKoM. KapTuHa JMHMM HMHIYKIMM MarHMTHOTO TOJS JJIMHHOTO MPSIMOTO IPOBOJHMKA U 3aMKHYTOTO
KOJIBLIEBOTO ITPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumonelicTBre NpoBOAHUKOB € TOKOM.

Cuna Amrmepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHnua, e€ MOAyNb U HarpaBiieHHe. J[BHKeHHe 3apsKeHHON YacTHIIbI B OTHOPOIHOM MarHUTHOM mnosie. PaGorta cuisl Jlopenia.

SIBneHne 3meKTpoMarHuTHOM MHAYKIMKU. [I0TOK BEKTOpa MAarHUTHOM MHAYKIMH. DJIEKTPOABHKYIIAs CHJIAa MHAYKIIMU. 3aKOH 3JEKTPOMArHUTHON
uHaykunu Papanes.

Buxpeoe anexrpuyeckoe mose. IIeKTPOABIKYIIAs CHUIa MHAYKLIWH B IPOBOJHUKE, JABHXKYIIEMCS MOCTYNATENbHO B OJHOPOJHOM MAarHUTHOM
ToJIe.

[TpaBuio Jlenna.

WNHaykTHBHOCTD. SIBIEHNE CaMOMHAYKLINN. DIEKTPOABIKYIIAs CHUla CAMOMHAYKLIUH.



DHeprusi MarHuTHOTO TIOJISl KATYIIIKUA C TOKOM.

DIIEKTPOMarHuTHOE TOJI€.

TexHU4YecKne yCTpOHCTBA W TMPAKTHUYECKOE TMPHUMEHEHHE: TIOCTOSHHBIE MAarHUTBI, JJICKTPOMATrHUTHI, JJICKTPOJBUTATENb, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHHWE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM IT0JIEM.

JIuHUY MHIYKIIUYW MAarHUTHOTO TOJIS.

B3aumoseiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuta Amriepa.

JetictBue cuibl JIopeHIIa Ha MOHBI AJICKTPOJIHTA.

SIBneHre ANEKTPOMArHUTHON MHIYKITUH.

[TpaBuio Jlenna.

3aBUCHUMOCTBD AJIEKTPOJBIKYIIEH CHIIBI HHAYKIIMU OT CKOPOCTH U3MEHEHHUS MAarHUTHOTO TTOTOKA.

SIBieHre CaMOMHTYKIUH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomol

N3yueHne MarHuTHOTO MOJIsl KaTYIIKH C TOKOM.

HccnenoBanue AeCTBUS MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBJICHUS JIEKTPOMATHUTHON MHAYKIIUH.

Paznea S. Kosie6anus 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAHUNHbIE KONEOAHUA

Koneb6arenbHas cucrema. CBoOoIHBIE MexaHndeckue konebanus. ['apmonnueckue konedbanus. Ilepuos, yacrora, aMmmintyaa u $asza koineGaHH.
[IpyxuHHBIA MassTHUK. MaTeMaTn4decKuil MasiTHUK. Y paBHEHHE rapMOHUYECKUX KojeOanuii. [IpeBpallieHne s3Hepruu npu rapMOHUYECKUX KOIeOaHUsX.

Koneb6arenbHblil KoHTYp. CBOOOIHBIE AIIEKTPOMArHUTHbIE KOJeOaHHs B HI€aIbHOM KoJe0aTeIbHOM KOHTYpe. AHAJIOTHs MEXly MEXaHUYECKUMU
U 3JIEKTPOMAarHUTHBIMU KosiebaHusiMu. @opmyina TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B UICAIbHOM KoJIeOaTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxamoIuX KoyieOaHUsAX. BBIHYKIEHHbIE MeXaHWueckue KosebaHus. Pe3oHaHc. BbIHYXIEHHbIE 3JIEKTPOMAarHUTHBIE
KOJIeOaHusI.

[lepemennsiii Tok. CHHYyCOMAANBHBIN IEPEMEHHBIN TOK. MOITHOCTh MEPEMEHHOIO TOKA. AMIUIUTYAHOE U JEHCTBYIOILEE 3HAUEHNUE CHJIBI TOKA U
HaIpsKEHUS.

Tpancopmarop. IlpousBoxacTBo, mepenaya U MNOTPEONEHUE DIIEKTPUUECKOW HSHEPruu. OKOJOTMYECKHE PHUCKH IpH POHU3BOJICTBE
31eKTpo3Heprun. KynpTypa HCIOIb30BaHus JJIEKTPOIHEPTUH B IIOBCETHEBHOU KU3HM.

TexHu4eckue yCTpouCcTBa U MPAKTUYECKOE IPUMEHEHUE: MIEKTPUUECKUI 3BOHOK, TEHEPATOP IIEPEMEHHOI0 TOKA, IUHUU JIIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojaeOaTeTbHON CHCTEMBI (MIPYKUHHBIM WM MaTEMaTHUYECKUH MasTHUK).



Hab6nronenue 3aryxaromux Kojie0aHui.

HccnenoBanue cBOMCTB BBIHY)KICHHBIX KOJICOAHUH.

HaOGnronenue pezoHanca.

CB00OOAHBIC HIEKTPOMATrHUTHBIE KOJICOAHUSI.

OcuusutorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAMPSDKEHUS OT BPEMEHH) AJIS 3JICKTPOMArHUTHBIX KOJIeOaHuH.
Pe3onanc npu nocneaoBaTenbHOM COEIUHEHUH PE3UCTOPA, KATYLIIKU MHAYKTUBHOCTH U KOHJEHCATOPA.

Mogenp TMHUY 37IeKTponepeaayH.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUO/A MAJIBIX KOJIeOaHU rpy3a Ha HUTH OT JAJMHBI HUTH U Macchl Ipy3a.
HccnenoBanue nepeMeHHOro TOKa B LIENH U3 M1OCIIE0BATEIbHO COEIMHEHHBIX KOHAEHCATOpa, KaTyIIKU U PEe3UCTOpa.
Tema 2. Mexanuueckue u 31eKmMpPOMAZHUNIHBLE OTTHbL

Mexanuueckre BOJIHBIL, YCII0BUsA pactipocTpaneHusd. [lepuon. CkopocTs pacnpocTpaHeHUs U JMHA BOJIHBL. [lonepeynblie U MpOJOIbHbIE BOJIHBL.

WuTepdepenius u nudpaxius MEXaHUYECKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.
DNEeKTPOMAarHUTHBIE BOJHBI. Y CIOBUSI M3IY4YCHHs SJCKTPOMArHUTHHIX BOJIH. B3anmHas opueHTtanusi BekTopoB E, B, V B snexkTpoMarHuTHON

BosiHE. CBOMCTBA AJIEKTPOMArHUTHBIX BOJIH: OTpakKeHHUE, MpeJoOMIICHUE, moysipu3anus, nudpakuus, uarepdepernns. CKOpOCTh 3IEKTPOMAarHUTHBIX

BOJIH.

IMxana OJICKTPOMArHMTHBIX BOJIH. HpI/IMeHeHI/Ie OJICKTPOMAriuTHBIX BOJIH B TCXHUKE U 6BITy.

[TpyHLIMIIBI paguOCBA3H U TeNEeBUAEHUA. Pagronokanus.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAroIIel Cpeibl.

TexHuueckue ycTpolcTBa U NMPAKTUYECKOE NPUMEHEHHUE: MY3bIKAJIbHbIE MHCTPYMEHTBI, YJIbTPa3ByKOBas ITUAarHOCTHUKA B TEXHUKE U MEIUIMHE,

paznap, paauonpuEMHHUK, TEJIEBU30p, aHTeHHa, TesnedoH, CBY-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te0 Kak HCTOYHUK 3BYKA.

Habmonenne otpaxkeHus U IpeIoMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenue uarepdepeHunn 1 Tuppakiind MEXaHUYECKUX BOJIH.

3BYKOBOU pE30HAHC.

HabmroneHue cBsi3u rpOMKOCTH 3BYyKa M BBICOTHI TOHA C aMILTUTYA0H U 4acTOTOM KoJeOaHHi.

HccnenoBanuie CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpa)KEHUE, PEIIOMIICHNE, O pU3alius, Tudpakuus, UHTeppepeHLns.

Tema 3. Onmuxa

I'eomeTpuyeckas ontuka. [IpsMonuHeiiHOe pacnpoCcTpaHeHUE CBETa B OTHOPOAHOM cpefe. JIyu cBera. TodyeuHblid HCTOYHHUK CBETA.
OTtpaxkenue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300pakeHui B MJIOCKOM 3epKaJe.

[Tpenomiienue cBeta. 3aKOHBI IpeOMIIEHUS cBeTa. AOCOJIOTHBIN Mokaszarens npeaomieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpeaenbHblil yron

IMOJIHOT'O BHYTPCHHETO OTpaXCHUA.



Hucniepcus ceera. CiioxkHbIN cocTaB Oesoro cBera. L[Ber.

Cobwuparomue U paccenBarolye JUH3bI. ToHKas nH3a. DOKYCHOE pacCTOSIHHE M ONTHYECKas Chjla TOHKOW MUH3KL. [locTpoeHne n3obpaxeHuii B
cOOMparOIIMX U paccerBaroNIMX JuH3ax. @opmyra TOHKOH JTMH3bL. YBEIUUEHUE, JaBaeMOe JIMH30M.

[Ipenensr nPpUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

Bonnosas ontuka. UnTepdepenius ceera. KorepeHTHbIe HCTOUHUKH. Y CIIOBUS HAOIIOIEHUSI MAKCUMYMOB U MUHUMYMOB B UHTep(EepEHIIMOHHOM
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHHKOB.

Hudpaxmus ceera. dudpakinuonHas pemérka. YcloBUE HAOMIOIEHUS TJIaBHBIX MAaKCHMYMOB NpU MaJieHUU MOHOXPOMAaTHYECKOrO CBEeTa Ha
TUQPAKITUOHHYIO PEHIETKY.

[Tonspu3zanus cBeTa.

TexHu4yeckue yCTpONCTBA M MPAKTHYECKOE NPUMEHEHHE: OYKH, Jiymna, (oToamnmapar, MPOCKIMOHHBIM amnmapar, MHUKPOCKOI, TEeJIECKOIl,
BOJIOKOHHAS ONTUKA, TU(PpaKIIMOHHAS perIéTKa, MOJISPOUI.

Jlemoncmpayuu

[TpstmonuHEHOE pacpocTpaHeHne, OTpaKeHUE U MpeoMiieHne cBeta. OnTuyeckue nprudopsl.

[TonHoe BHYTpeHHEe oTpaxkeHrue. Moienb cBeTOBO/IA.

HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Habmronenue untepdepeHium cera.

Hab6monenue nudpakuuu certa.

Habmronenue aucnepcun ceera.

[Tonyuenue criekTpa ¢ TOMOIIBIO MPU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

HabGmronenue monsipuszaiuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

M3mepenue mokasaresns MpeioMIIeHUs CTEKIIA.

HccnenoBanre cBONCTB M300pakeHU B JTHH3AX.

Hab6mronenue qucniepcuu ceta.

Pa3nen 6. OcHOBBI crIeMAJIBHON TEOPUH OTHOCUTEJIBHOCTH
I'panuibl IPUMEHUMOCTH KJIACCUYECKOM MeXaHMKU. [locTymarsl crienuanbHOM TEOPUM OTHOCUTEJIBHOCTHU: MHBAPUAHTHOCTH MOXYJISL CKOPOCTH
CBETa B BAKyyMe€, IPUHLIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTENBHOCTD OJJHOBPEMEHHOCTH. 3aMEUIEHUE BPEMEHU U COKPAILIEHUE JITTUHBI.
OHeprus ¥ UMITYJIbC PEIATUBUCTCKOMN YaCTHLIBI.
CBs13b Macchl C SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPTUS IOKOS.

Pa3nen 7. KBantoBas pusuka



Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBsi3u 3Heprun (HOTOHA € €ro YaCTOTON. DHEPTUs U UMITYJIbC (DOTOHA.

OtkpeiTue U uccienoanue doroddpdexra. Ombitel A. I'. CroneroBa. 3akoHbl (oTodddekra. YpaBHeHne DWHITEHHA 11a GoTtodrddekra.
«Kpachnas rpanuna» potosddexra.

JaBnenue cBera. OnbiTel [1. H. JIeOenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHUE: (POTOIEMEHT, (OTONATUHK, COJTHEUHAst OaTapes, CBETOAUOI.

Llemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

HccnenoBanue 3akoHOB BHEMIHEro Gotodddekra.

CBeToaHo.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. Ombitel Pesepdopna mo paccesnuto o -dactum. [lmanerapHas mozmens aroma. Iloctynarer bopa. Msmyuenwe u
norJomeHre (OTOHOB IPU Iepexoie aToMa ¢ OJHOI'0 YPOBHS SHEPIruu Ha Apyroi. Bunel cnektpoB. CekTp ypoBHEH 3HEpruu aToma BOAOPOAA.

BousiHoBsie cBolicTBa yactul. BosHbl ne bpoinsa. KoprnycKyisspHO-BOJIHOBOM JAyaiu3M.

CHoHTaHHOE U BBIHYKJEHHOE U3JIyUEHHUE.

TexHUuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIH KOMIIBIOTED.

Llemoncmpayuu

Mogens onbiTa Pezepdopaa.

Omnpenenenne JUIMHBI BOJIHBI J1a3epa.

Habumonienne nuHelyaThIX ClIEKTPOB U3ITy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

HabmroneHue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIIepUMEHTHI, J0Ka3bIBAIOIINE CIOXKHOCTh CTpoeHus sjapa. OTkpeiTHe paguoakTuBHOCTH. OmnbiThl Pesepdopna mo ompeneneHuro cocraBa
paaroakTUBHOrO u3nydeHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BivsHue paqnoakTHBHOCTH HA 5KUBbIE OPTaHU3MBI.

OTkpbITHE IPOTOHA U HeWTpoHa. HykionHas mozens sipa ['eiizen6epra—lBanenko. 3apsn siapa. MaccoBoe uncio siipa. M30Tonsl.

Anbda-pacniaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. 'amMa-u3iaydeHue. 3aKkoH paMOaKTUBHOTO pacmaja.

DHeprust cBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peaknnu. [lenenne u CUHTE3 SAED.

SAnepuslii peaktop. TepmosinepHbiit cuaTe3. [Ipo0OneMbl U IEpCHEKTUBHI SIEPHOI SHEPTeTUKU. DKOJIOTUUYECKUE aCTIEKThI SJIePHON YHEPTETHKH.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeToab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHUII.



dyHnaMeHTanbHbIE B3auMoAeHcTBUSA. EAMHCTBO (hru3nyecKkoi KapTUHBI MHpa.

TexHuUeckue yCTporucTBa M MPAKTUYECKOE IPUMEHEHHE: T03UMETp, KaMepa Buibcona, siiepHblil peakTop, aToMHast 6oM0a.
Jlemoncmpayuu

CyéTyrK MOHU3UPYIOIIUX YaCTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOrpadusiM).

Pa3nes 8. Di1eMeHTBI aCTPOHOMUH M ACTPOPU3UKHU

Oransl pa3BUTHA acTpOHOMHUH. [IpuKITagHOE 1 MUPOBO33pEHYECKOE 3HAUEHUE aCTPOHOMMUH.

Bun 3Bé3anoro Heba. Co3Be3ausi, ApKue 3BE3/bl, INIAHETHI, UX BUJUMOE JBUKCHHUE.

Conneunas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrounuk sHeprun ComnHia U 3BE31. 3BE3/bl, UX OCHOBHBIE XapaKTEpUCTUKH. J(MarpaMma «CHeKTpasibHbII
KJIACC — CBETUMOCTB». 3BE3IbI IJIaBHOW IIOCJIENOBATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB» Ul 3BE37 IVIABHOM IOCIE0BATEIBHOCTH.
Buyrpennee ctpoenue 38€31. CoBpeMEHHBIE MTPEACTABICHUS O IPOUCX0XKIEHUH U 3BoJrolny CoslHIa U 3BE31. DTambl KU3HU 3BE3I.

Mnineunsiii [1yTe — Hama ['anaktuka. [lonoxenue u nemxenue Connua B ['anaktuke. Tunel ranaktuk. PaguoranakTuku v kBa3apbl. YEpHbIE IbIPbI
B sAJIpax rajakTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa66:a. Pazberanue ranaktuk. Teopust bonbioro B3psiBa. PennkToBoe n3nydeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpPOHOMUHU.

Yuenuueckue nabnrooenus

HabmtoneHns HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPUIIOKEHUH I OnpeieNeHHs OJ0XKeHNUsT HEOECHbIX 00BEKTOB Ha
KOHKPETHYIO JlaTy: OCHOBHbIE c03Be3/11si CEBEpHOT0 MOIylIapus U IpKUe 3BE3/IbI.

Habmonenus B Teneckon JlyHsl, maner, Mieunoro IlyTu.

O06o0maronee NnoBTOPeHUE

Ponb pu3ukM M acTpOHOMHUM B SKOHOMMUYECKOW, TEXHOJOTHUECKON, COLMAIIBHOM M 3THUECKOM cepax AesaTenbHOCTH YeIOBeKa, POJib U MECTO
(GU3MKN U aCTPOHOMHUU B COBPEMEHHOM Hay4HOI KapTHHE MHpa, poiib PU3NYECKOH TEOpUH B (DOPMUPOBAHUM IMPEICTaBICHUM 0 (PU3HUECKON KapTUHE
MHpa, MECTO (PU3NYECKOIN KapTUHBI MUpa B OOIIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEACTaBICHUN O PUpPOIE.

MexnpeamMeTrHsblie CBSI3H

Wzyuenmne xypca ¢usuku 6azoBoro ypoBHs B 11 kiacce ocymiecTBiseTcss ¢ yu4€TOM COJEpKaTeNbHBIX MEXKIIPEIMETHBIX CBsA3eH € KypcaMu
MaTeMaTUKH, OMOJIOTUU, XUMUH, Teorpapuu U TEXHOIOTHH.

Mescnpeomemusie nonsamus, CBSI3aHHBIE C N3YYEHUEM METOJI0OB HAYYHOT'O IMO3HAHUS: SIBIIEHUE, HAyYHbII (QakT, rumnoTesa, pusnyeckas BeIU4rHa,
3aKOH, TEOpUsl, HAOIIOACHNE, SKCIIEPUMEHT, MOJIEIMPOBAHNE, MOJIENb, U3MEPEHHE.

Mamemamuxa: pelieHHe CHUCTEMBl YPaBHEHUH, TPUTOHOMETpHUYECKHE (YHKLUUHU: CHHYC, KOCHHYC, TAaHI€HC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHI U UX MPOEKIMH Ha OCH KOOPJIMHAT, CJI0’KEHUE BEKTOPOB, POU3BOIHBIE 3JIEMEHTAPHBIX (QYHKIUH, TP U3HAKU
oJ00MS TPEYTOJIbHUKOB, OTIPEICICHUE TIOAIN TNIOCKUX Uryp U 00bEMa Tell.



buonoeus: snekrpuueckue siBICHUS B XKHUBOW MPUPOJE, KojeOaTelbHbIe ABUKEHUsS B XKUBOM MPHUPOJIE, ONTUYECKHE SBJICHUS B J)KUBOM Ipupoje,
JIEHCTBHE pagualiy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOCHME aTOMOB M MOJIEKYJ, KPUCTAUIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl O0pa30BaHUS KPHCTANIMYECKOM peIéTKy,
CIIEKTPAaJIbHBIN aHAJIN3.

l'eoepaghus: marHuTHbIE 110JIF0CA 3€MIIH, 3aJI€KH MAarHUTHBIX PYA, GOTOChEMKA 36€MHON ITOBEPXHOCTH, ITPEICKA3aHIE 3EMIIETPSICEHU.

Texnonozus: NVMHUAW DIIEKTPOIIEpPENad, I€HEpaTop IMEPEMEHHOIO0 TOKAa, JJIEKTPOABUIAaTeNlb, WHAYKIIMOHHAS II€Yb, pajap, pPaJiUOIPUEMHUK,
TEJIEBU30D, aHTeHHa, TesedoH, CBYU-neus, NpoeKIIMOHHBI annapaT, BOJIOKOHHAs ONTHKA, COJTHEUHas OaTapes..

IIpoBepsiemble TpeOGOBaHMS K pe3y/ibTaTaM OCBOCHHUSI OCHOBHOI1 00pa3oBaTeibHOI nporpammsl (10 kiacc)

Kon
NpoBepPsieMOro
pe3yabTara

IIpoBepsieMmble MpeIMeTHBIE Pe3yJabTATHI 0CBOEHHS OCHOBHOI 00pa30BaTeIbHOI MPOrPaMMBbI CPETHEro 001Iero 06pa3oBaHus

10.1

10.2

10.3

JleMoHCTpHpOBaTh Ha NMpUMEpax pojb U MecTo (PU3UKM B (POPMUPOBAHMU COBPEMEHHON HAy4HOM KapTHHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUM, B IPAKTUYECKOH AESITEIBHOCTH JIOAEH

Y4uuThIBaTh I'PaHULBl MPUMEHEHUS W3YYEHHBIX (PU3NYECKHX MOJeNiel: MaTepuaiabHas TOYKa, WHEpIHalbHAs CHUCTEMa OTCYETa,
abCoIIIOTHO TBEP/OE TEJNO, UCATbHBIN I'a3; MOJIENIN CTPOCHUS Ta30B, )KUJIKOCTEH M TBEPBIX TeJl, TOUEUHBIN NEKTPUUECKUH 3apsia —
IpU pelieHnn GU3NYECKuX 3a1a4

Pacno3naBate (usnyeckue sBieHUs (IIPOLECCh) U OOBSACHATH UX HAa OCHOBE 3aKOHOB MEXAHMKH, MOJIEKYJISPHO-KUHETHYECKOU
TEOpUHU CTPOEHUS BEIIECTBA W 3JIEKTPOAMHAMHUKH: PaAaBHOMEPHOE M PAaBHOYCKOPEHHOE MNpPSAMOJUHEIHOE JBHXKEHHE, CBOOOJHOE
najicHue TeJs, JBUKEHUE IO OKPY)KHOCTHU, WHEpIUs, B3auMojeicTBue Ten; Auddys3us, OpOyHOBCKOE ABUKEHUE, CTPOCHHUE
KHUAKOCTEH M TBEPABIX Tel, M3MEHEHHe o0bEéMa Tell MpH HarpeBaHWM (OXJaXIEHHMM), TEIJIOBOE paBHOBECHE, HCIapeHUe,
KOHJICHCAlWs, IIJIABJICHUE, KPUCTAIUIN3allHsl, KUIICHHE, BJIAJKHOCTh BO3/yXa, ITOBBIIICHNUE JABJICHMS ra3a IPH €ro HarpeBaHUH B
3aKPBITOM COCYJI€, CBSI3b MEXKY IapaMeTpaMU COCTOSIHMS I'a3a B U30IIPOLECcax; dIEKTPU3aLUs Tell, B3aUMOACHCTBUE 3aps10B

10.4

OnuceIBaTh MEXaHUYECKOE JIBUYKEHHUE, UCTIOIB3Ysl (PM3MUECKHE BETMUMHbBI: KOOPAUHATA, IyTh, IEpEMEIIEHHE, CKOPOCTh, YCKOPEHHE,
Macca Tena, CWJa, UMIYJIbC Tela, KUHETHYeCKash HSHeprus, MOTeHIUalbHas SHEprusi, MexXaHuueckas paboTa, MeXaHHuYecKas
MOIIIHOCTb;, MPHU ONHCAHUHU IMPABUIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCIONb3YEMbIX BEIMYUH, UX OOO03HAUYEHUS] U EAMHUIIbI,
HaXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE TAHHYIO (U3NYECKYIO BEJIMYMHY C APYTUMH BETMYUHAMU

10.5

OnuceiBaTh H3YYECHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, UCHOJB3Ys (U3MUYECKHE BEJIMYMHBI: J1aBJICHHE rasa,
TeMIIEpaTypa, CPEIHssl KUHETHYeCKas SHEPrus XAOTHYECKOTO JBUKEHUS MOJIEKYJ, CPEIHEKBAJAPATHYHAs CKOPOCTh MOJIEKYII,
KOJIMYECTBO TEIUIOThI, BHYTPEHHsSI SHEprus, pabora rasza, Kod((UIUEHT TMOJIe3HOr0 ACHCTBHUS TEIUIOBOTO JBMUraTels; MpH
OMHMCAaHUU MPABUIBHO TPAKTOBaTh (PU3WYECKUH CMBICI HCIOJIb3YEMbIX BEIMYMH, MX OOO3HAUEHUS U €IUHMIIBI, HAaXOJUTh
(dbopMyIIBl, CBA3BIBAIONINE TAHHYIO PU3NYECKYIO BEIMYUHY C IPYTUMH BEJIUYUHAM

10.6

OnuceiBaTh M3yYEHHBIE 3JCKTPUYECKHE CBOMCTBA BEIIECTBA M DIIEKTPUYECKHE SIBJICHUS (TPOLECCHI), MCIONB3Ys (U3NUECKUE




10.7

10.8

BEJIMYUHBIL: JJICKTPUUYECCKUI 3apsl, IEKTPUIECKOE 101, HAPSHKEHHOCTD I10JIs1, TOTEHIMAN, PA3HOCTh IIOTEHLIUAJIOB; IIPU OIMCAHUU
IPaBUWIbHO TPAKTOBaTb (U3MYECKUNH CMBICI HCHOJIb3YyEeMBIX BEIMYMH, MX OO0O3HAUYE€HUS U EIUHMLBL, YKa3blBaThb (HOPMYIIbI,
CBSI3BIBAIOIME TAHHYIO (PM3NYECKYIO BEIMYUHY C APYTUMH BETMYMHAMU

aHAJIM3UPOBATh (PU3MUECKHUE NTPOLECCHI U ABJICHUS, UCIIONb3Ys (PU3NYECKHUE 3aKOHBI M MPUHIMIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, |1
u |l 3akonpl HproTOHA, 3aKOH COXpaHEHMs] MEXAHUYECKOM AHEPruH, 3aKOH COXpPAaHEHUs] MMIYJbCa, IPUHLMUII CYNEPIIO3ULIUN CHJI,
IIPUHLKII PABHOIPAaBUSl MHEPUUAIBHBIX CUCTEM OTCUYETA; MOJECKYJIIPHO-KUHETHUYECKYH0 TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CpEIHEH KHMHETUYECKOW SHEpPIuu TEIUIOBOTO ABIDKEHHS MOJIEKYJI ¢ abCONIOTHOW TeMIlepaTypoi, MEpBBIH 3aKOH
TEPMOJIMHAMMKH; 3aKOH COXPAaHEHMs 3JEKTPUYECKOTo 3apsija, 3akoH KylloHa; mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIMPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIOBHUS (TpaHUIlbl, 00J1aCTH) IPUMEHUMOCTHU

OOBACHATH OCHOBHBIC NPUHIIMIIBI JICHCTBHUSA MAIllMH, MPHOOPOB W TEXHUUYECKUX YCTPOMCTB; pa3innyarh yCJIOBHS UX 0OE30M1aCHOTO
UCIIOJIb30BaHUs B [IOBCEIHEBHOU KU3HU

10.9

BBINOMHATE AKCHEPUMEHTHI 1O HUCCIEJOBAHUIO (PU3WYECKUX SBJICHHUHA U IPOLIECCOB C HCIOIb30BAHUEM MPSMBIX U KOCBEHHBIX
U3MEpPEHU; TIpu 3TOM (QOpPMYyIUpPOBaTh MpoOiieMy (3a7ady) W TUIOTE3y Y4YeOHOrO IKCIEPUMEHTa, COOUpATh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBI

10.10

10.11

10.12

10.13

10.14

OCYH_IGCTBJ'IHTB IMpsAMBIC U KOCBCHHBIC U3MCPCHUA (bI/ISI/ILICCKI/IX BCJIIMYMH; IIPHU 3TOM BBI6I/IpaTI> ONTHUMAJIBHBINA CIIOCO0 HU3MCPCHHA U
HCIIOJBb30BaTh H3BCCTHBIC METOJAbBI OLICHKH HOFpCIHHOCTefI I/I3M€p€HI/II\/JI

HccnenoBath 3aBUCUMOCTH MEXAY (PU3HUECKUMU BEIUYMHAMH C HUCIIOIB30BAHUEM TPSIMBIX U3MEPEHH; P ITOM KOHCTPYHPOBATH
YCTaHOBKY, (DMKCUPOBATh Pe3y/IbTaThl TOJYUYEHHON 3aBUCUMOCTH (DU3MUECKUX BEIMUYMH B BUIE TAONIUIl U rpauKOB, 1e1aTh BHIBOABI
10 pe3yJibTaTaM UCCIIeI0BaHuUs

CoOmronate mnpaBuiia 0e30MacHOro Tpylda HpU TNPOBEIEHUM HCCIENIOBaHMH B paMKax Y4eOHOro SKCIIepUMEHTa, y4deOHO-
HCCJIEIOBATEIbCKOM U MPOEKTHOMN AESITEIbHOCTHU C UCTIOIb30BAaHUEM H3MEPUTENIbHBIX YCTPOUCTB U 1a0OpaTOPHOTO 000PYIOBaHUS
Pemats pacuérHble 3amauM C SBHO 3aJaHHOW (PU3MYECKON MOJENbI0, UCIONIb3Yys (PU3MYECKHE 3aKOHbI M IPUHLHUIIBI, HA OCHOBE
aHaJu3a YCJIOBUS 3a/laud BbIOMpPATh (PU3MUECKYIO MOJIENb, BBIACIATh (PU3NUECKUE BETUYMHBI U (POpMyIbl, HEOOXOMUMBIE I €&
pelICHuA, IPOBOAUTDH paC‘-IéTI:I 1 ONCHUBATH PCAJIBHOCTD IMMOJIYYCHHOI'O 3HAYCHU A (1)1/131/I‘ICCK0171 BCJIMYHUHBI

Pemrate xadecTBEHHBIE 3aaa4u: BBICTPpAHMBATb JIOTHYCCKHW HCIIPOTUBOPCUYHMBYIO LECIIOUYKY paccy>1<)1eHI/H71 (¢ OHOPOﬁ Ha HU3Y4YCHHBLIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/ILICCKI/IG SBJICHUA

10.15

Hcnonb30BaTh MpH pelieHUH Y4eOHBIX 3a7ay COBPEMEHHblE HMH(OPMAIMOHHBIE TEXHOJIOTMH JJIsl MOUCKA, CTPYKTYPHPOBAHUS,
UHTEPIIPETallUd U TPEACTaBIEHUS y4eOHOW M HAyYHO-TOMYJISIpHON WHGOpMallMU, MOJYYEHHOW M3 pPAa3IMYHBIX HCTOYHUKOB;
KPUTUYECKH aHAJIM3UPOBAThH MOJIydaeMyto HH(POpMAIUIo

10.16

10.17

[TIpuBoANTE mHpHUMEpHl BKJIAJa POCCHUHCKMX M 3apyOeXHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAyKH, OOBACHEHHE IPOLIECCOB
OKpY’KaroIIero MUpa, B pa3BUTHE TEXHUKHU U TEXHOJIOT Ul

Hcnonp3oBaTh TeOpeTUYECKHE 3HAHUSA MO (U3UKE B MOBCEJIHEBHOM XU3HU JJs obOecriedeHHs] Oe30MacHOCTH IpU OOpalleHUH C
npubopaMM W TEXHUYECKHMH YCTPOMCTBaMH, JIJsl COXPAHEHHS 3JI0POBbsI M COOJIOJACHHS HOPM HKOJOTHUYECKOTO TOBEICHUS B




OKpY’KaloIlleH cpese

PaGoraTe B rpyIie ¢ BBIIIOJHEHUEM PA3IMYHbIX COLMAIBHBIX POJIEH, INIAHUPOBATh pabOTy IPYIIIbI, PALIMOHAIBHO PACIpPEIeNIITh
10.18 00513aHHOCTH U TUIAHUPOBATH JESATEILHOCTh B HECTAH/IAPTHBIX CUTYAIUAX, aJJEKBATHO OIICHUBATH BKJIAJ KAXJIOTO M3 YYaCTHHUKOB
I'PYyINIbl B pelIEHUE paccCMaTpUBaeMOil mpoOIeMbl
IIpoBepsiemble 3jieMeHTHI coaep:kanus (10 kaacc)
Kon Kon
pasnea NpOBEPSIEMOro IIpoBepsiemble 3JIeMEHTBI COACPKAHUS
3J1eMEeHTa
OU3NKA 1 METOJIbI HAYYHOI'O [IO3HAHU A
11 ®usuka — Hayka o npupoze. Haydnbsie MeToabl TO3HAHMS OKpYXKaromero Mupa. Poip skciepuMeHTa U TEOpUH B IIPOLIECCE
1 MIO3HAHUS IPUPOABL. DKCIIEPUMEHT B (pu3uke
MogenupoBanue (Qu3MUecCKuX sBIeHU U npoueccoB. Hayunble rumote3sl. OU3nyeckue 3aKOHbI U TEOPUH. [ 'paHuUIIbI
1.2 MPUMEHUMOCTH (U3NIECKUX 3aKOHOB. [IpuHIMN cooTBercTBUs. Ponb n MecTo Pu3MKU B GOpPMHUPOBAHUU COBPEMEHHOMN
HAy4YHOW KapTUHBI MHpPA, B TPAKTUYECKON JAESITEILHOCTH JIOACH
2 MEXAHHWKA
KMHEMATHKA
2.1.1 Mexannueckoe 1BukeHue. OTHOCUTEIbHOCTh MEXaHUUYECKOTO BMKeHUs. Cucrema orcuéra. Tpaekropus
219 [lepemerienue, CKOpOCTh (CpenHssl CKOPOCTb, MTHOBEHHAs! CKOPOCTh) U YCKOPEHHE MaTepUalIbHOM TOUKH, UX MPOEKLUU Ha
ocu cuctembl KoopauHat. CiiokeHue nepeMelieHui U CI0KEHUE CKOPOCTeH
213 PaBHOMEpHOE M PaBHOYCKOPEHHOE nvps[MonnHeﬁHoe neuxenue. ['paduku 3aBUCMMOCTH KOOPIAUHAT, CKOPOCTH, YCKOPEHMUS,
IIyTH U IEPEMELICHUS] MATEPUAJIBHON TOUKH OT BPEMEHH
2.1 2.1.4 CBo0O0HOE MajicHue. Y CKOPEHHE CBOOOJHOTO MaeH s
215 KpuBonnHueliHoe nBuxkeHue. PaBHOMEpHOE [BM)KEHHE MAaTepHUAJbHOM TOYKHM 10 OKPYKHOCTH. YTJIOBas CKOPOCTb,
nuHeHast ckopoctsb. Ilepuoa n gacrora. LleHTpOCTpEMUTENBHOE YCKOPEHUE
2.16 TexHn4yeckue yCcTpoicTBa: CIMIOMETP, IBUKEHUE CHAPSA0B, IETHBIE U PEMEHHBIE NIEpe1aun
[IpakTuyeckue paboThl. MI3mMepeHre MrHOBEHHON ckopocTu. VccnenoBaHre COOTHOLICHUS MEXKy MyTsIMH, TPONHICHHBIMU
2.1.7 TEJIOM 3a IMOCJIE0BAaTEeIbHbIE PaBHBIE IPOMEXYTKH BPEMEHH NPH PAaBHOYCKOPEHHOM JBMKEHHH C HAYaJIbHOM CKOPOCTHIO,
paBHO# HyI0. M3yueHne IBMKEHUS apuKa B BA3KOHM KUAKOCTH. V3yueHue JBMKEHUs Tea, OpOLIEHHOTO TOPU30HTAIBHO
99 JMHAMUKA
' 2.2.1 ITpunnun otHocuTenbHOCTH ['anmunes. Ilepssoiii 3akoH HeroToHa. HeprmanbHble CUCTEMBI OTCYETA




2.2.2

Macca tena. Cuia. IlpuHnun cynepno3unmu cui

Bropoii 3akon HproToHa /U1 MarepuaibHON TOuku B MHepuuanbHOi cucreme otcuéra (MCO). Tperuii 3akoH Herorona

2.2.3 JUTSI MATEPUAITBHBIX TOYEK

2.2.4 3akoH BceMupHoro tsrorenus. Cuia tsbkecTH. [lepBas kocMuueckas CKOpocThb. Bec Tena

2.2.5 Cuna ynpyroctu. 3akoH ['yka

296 Cuna Ttpenus. Cyxoe Ttpenuwe. Cuiia TpeHHs CKOJBKEHUS W cuia TpeHus mnokos. Kospoumument tpenus. Cua
COIPOTHBIICHUS TPU JBMXKCHUHU TeJIa B KHUJIKOCTH HIIH T'a3e

2.2.7 [TocTynaTenpsHOE U BpallaTeIbHOE TBU)KEHUE a0COIFOTHO TBEPIOTO TEa

2.2.8 MoOMEHT CuJIbl OTHOCHTEIILHO OcH BpameHus. [1nedo cunbl. Y cnoBus paBHoBecus TBEpaAoro teaa B MCO

2.2.9 TexHuuUecKkue ycTporCTBA: MOAUIUITHUKH, JIBUKCHUE HCKYCCTBEHHBIX CITYTHUKOB
[Ipaktuyeckue padoThl. V3ydeHue aBrokeHHs] Opycka 1O HAKJIOHHOW IUIOCKOCTH TOJ JCHCTBUEM HECKOJIBKUX CHIL.

2.2.10 HccnemoBanue 3aBUCHMOCTH CHIJI YIIPYTOCTH, BO3HUKAIOMIMX B JeopMHpyeMOl MpyKWHE M PE3MHOBOM 00pasie, OT

BCIINYHHBI UX I[e(i)OpMaHI/II/I. Hccnenosanue YCHOBI/Iﬁ PaBHOBCCHA TBépI[Ol"O TCJ1a, UMCHOIICTO OChb BpalllCHUA

3AKOHbI COXPAHEHN A B MEXAHUKE

23.1 HMnynbc MaTepuanbHONW TOYKH, CUCTEMbI MAaTEPUAJIBHBIX ToueK. MIMIysIbC CHIIBI M H3MEHEHHE UMITYJIbCa Tea
2.3.2 3akoH coxpanenust umiynbca B MCO. PeakTuBHOE ABM>KEHHE
2.3.3 Pabota cuibl
2.3.4 MOIIHOCTE CHJIBI
2.35 Kunernueckas sHeprusi MaTepralbHON TOUKH. Teopema 0 KHHETHYECKOM SJHEPTUU
213 236 [TorenunaneHas sHeprus. [loTeHanpHas 3Heprus ynpyro aepopMUpOBaHHON NpyxuHbl. [loTeHnnanbHas sHeprus Tena
BOJIM3M IOBEPXHOCTH 3eMIIU
237 [ToreHnuanpHble U HEMOTEHLUANbHBIE CHUJIbl. CBSI3b pabOThl HEMOTEHLUANbHBIX CHUJ C HM3MEHEHHEM MEXaHHYeCKOi
SHEPIUH CUCTEMBI TeNl. 3AaKOH COXPAaHEHHsI MEXaHWYECKOW SHEPTHH
2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHHUS
2.3.9 TexHuueckue ycTpoicTBa: IBHKEHUE PAKET, BOJAOMET, KOIEp, MPYKUHHBIA MUCTOJIET
2310 [IpakTuueckue pabOTHI. I/I3queHI/1e CBSI3M CKOpOCTEH Ten mpu Heynpyrom yzaape. MccrnenoBanue cBS3M pabOThI CHIIBI €
M3MEHEHUEM MEXaHUYECKOU YHEPIUHU Tesa
3 MOJIEKYJISAPHAS ®U3NKA 1 TEPMOAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOW TEOPHU
3.1 OcCHOBHBIE TIOJIOKEHUST MOJEKYISIPHO-KHUHETHUECKOM Teopuu. bpoyHoBckoe nsmxkenue. Auddysus. Xapakrep ABHKEHUS

3.11

M B3aUMOJIEHCTBUS YaCTHI] BEI[ECTBA




3.1.2

Mopenu cTpoeHus ra3oB, KHUJIKOCTeH U TBEPIBIX Te U 00BSICHEHUE CBOICTB BEIIECTBA HA OCHOBE ITHUX MOJIENEH

3.1.3 Macca monekyn. KonmndectBo BemectBa. [loctosiunas ABoraapo

3.1.4 TernoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus

3.1.5 Monens uneanbHoro raza. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KHHETHUYECKON TEOPUH UJICAIbHOTO Ta3a

316 AGcomtoTHas TeMiieparypa Kak Mepa CpelHeld KHHETHYECKOW JHEpruH TEeIUIOBOTO JBIKEHHUs vacTull rasza. lllkama
teMiepatyp KeinbBuna

3.1.7 VYpasuenue Knaneiipona — Menneneesa. 3akon JlaibroHa

3.1.8 ["a30BbIe 3aKOHBI. M30MpoIiecchl B HAECaIbHOM ra3e ¢ MOCTOSHHBIM KOJMUYECTBOM BEIECTBA: U30TepMa, H30X0pa, n300apa

3.1.9 TexHuyeckue ycTpoicTBa: TEpPMOMETP, OApOMETP

3110 [Ipaktnyeckne paboTbl. M3MepeHne Macchl BO3ayXa B KJIacCHOW KoMmHare. lcciemoBaHue 3aBUCHMOCTH MEXIY

mapaMeTpaMu COCTOSAHUSA PA3PCIKCHHOI'O Ira3a

OCHOBbI TEPMOJINHAMMKU

3.2.1 TepmonnHaMuyeckasi cucreMa. BHyTpeHHsIs1 SHeprusi TEpPMOIUHAMUYECKOM CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS
3.2.2 KonnuecTBo Temnotel u paboTa. BHyTpeHHss SHEprusi 0JHOATOMHOTO UJEAIbHOTO Tras3a
323 Bunel temsonepenauu: TEIUIONPOBOAHOCTb, KOHBEKLHUSA, H3lydeHHE. Temno€MKocTb Tena. YenbHas TEIIOEMKOCTh
BenlecTBa. Pacuér konmyecTBa TEIIIOTHI ITPH TEIJIONEpeiade
324 [lepBriii 3akoH TepMmoauHamMuKu. llpuMeHeHuMe NepBOro 3akOHa TEPMOJAMHAMHMKM K u3ompoueccam. ['papuyeckas
3.2 WHTEpIpeTays padoThl ra3a
325 TennoBele Mamumubl. [lpuHIMNBL JIelcTBUS TemaoBbIXx MamuH. [IpeoOpa3oBaHus 3HEPrUM B TEIUIOBBIX MAaIIMHAX.
Koaddunment nonesnoro neiicteus (nanee — KIT/1) termoBoit mamunuset. [ukn Kaprao u ero KI1J]
326 Bropoii 3akoH TepMonuHamuku. HeoOpatumocTs mpoleccoB B mpupojae. TemaoBble IBUTATENH. DKOJIOTMYECKHE
POOJIEMBI TETJIO3HEPTETUKH
3.2.7 TexHuueckue ycTpoHCTBa: ABUraTeNlb BHYTPEHHETO CrOPaHUsl, OBITOBOM XOJOIUIbHUK, KOHTUIIHOHED
3.2.8 [IpakTuueckue padbotsl. 3MepeHue yieapHOM TemI0EMKOCTH
ATPEI'ATHBIE COCTOSHUA BEHHIECBA. ®A30BBIE ITEPEXO/IbI
331 [TapooOpazoBanne u koHaeHcanus. lcmapeHune W KumneHue. YjenbHas TeIUIoTa MapooOpa3oBaHus. 3aBUCHUMOCTh
TEeMIIEpaTypbl KUMEHUS OT JaBJICHUS
3.3 3.3.2 AOCOIIOTHAS U OTHOCHUTEJIbHAS BIAXKHOCTh BO3yXa. HachIeHHbIH map
333 Teépnoe Tteno. Kpucramnmueckue u amop¢Hble Tena. AHHU30TPONHMS CBOMCTB KpHCTALIOB. JKuAKHE KpPUCTAJUIBL
CoBpeMeHHbIE MaTepHallbl
3.34 [TnaBnenue u kpuctaum3anus. Y aeibHas TerioTa miasieHns. CyomuManms




3.35

YpaBHEHHE TEIIOBOTO OamaHca

TexHudeckue yCTpoHuCTBa: TUTPOMETP U IICUXPOMETP, KAIOPUMETP, TEXHOJIOTHH II0JIy4EHHsS] COBPEMEHHBIX MaTEpPHUAIIOB, B

3.36 TOM YHMCJIe HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH
3.3.7 [TpakTrueckue paboTel. I3MepeHne BIaKHOCTH BO3TyXa
4 DJIEKTPOAMHAMUKA
SJIEKTPOCTATUKA

4.1.1 DJeKTpu3ays Tel. JIEKTPUUECKUi 3apsi. JlBa BUa SIEKTPHUUECKUX 3apsiIOB

4.1.2 [IpoBOHMKH, AUBIIEKTPUKHU U MOJIYIIPOBOAHUKH

4.1.3 3aKOH COXpaHEHUs ANEKTPUIECKOT0 3apsiaa

4.1.4 BzaumogeiicTBue 3apsanoB. 3akon Kymona

415 Onexktpuueckoe noiae. Hampsx€HHocTh anekrpuueckoro mnoss. [Ipunnun cynepno3unuu. JIMHUM HanpsKEHHOCTH

4.1 AIEKTPUICCKOTO TTOJIS

4.1.6 PaGora cun anektpoctaruyeckoro nodjs. [loreniman. Pa3HocTh noTeHIMAanos

4.1.7 [TpOBOAHUKY M TUANEKTPUKH B TOCTOSSHHOM 3JICKTPUYECKOM Mosie. JludnekTpuieckasi IPOHUIIAEMOCTh

4.1.8 OnexrpoémkocTb. KonneHcaTop. D1eKTpo€MKOCTh IUNIOCKOTO KOHIEHCATOpa. DHEPrHsl 3apsDKEHHOT0 KOHIEHcaTopa

419 TexHnueckue ycTpoucTBa: OJEKTPOCKOI, MEKTPOMETP, DIEKTPOCTATUYECKAs 3AlIUTA, 3a3EMICHHE 3JIEKTPONPUOOPOB,
KOHJICHCATOP, KCEPOKC, CTPYHHBIA IPUHTEP

4.1.10 [TpakTuyeckue paboTel. M3mepeHne 31eKTpoEMKOCTH KOHIEHCaTopa

ITOCTOSIHHBIN SJIEKTPUYECKHUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

421 VYcioBHsI CyIIECTBOBAaHUS! MOCTOSTHHOT'O 3JIEKTPpUYecKoro Toka. Mictounuku Toka. Cuna toka. IlocTossHHBIN TOK

4.2.2 Hanpspkenne. 3akon Oma 1715 yyacTka LenH

4.2.3 DNEKTPUUECKOE CONPOTUBIICHHE. Y AEIBHOE CONPOTUBIIEHUE BELIECTBA

4.2.4 [TocnenoBarenbHOE, apaiieIbHOE, CMEIIAHHOE COeIMHEHHE TPOBOIHIKOB

4.2 4.2.5 Pabota snexkrpuueckoro Toka. 3akon J[xoyins — Jlenna

4.2.6 MONIHOCTD 3JEKTPUUYECKOTO TOKA

427 anekTponaBkymas cuna (gainee — O3/IC) u BHyTpeHHeEe CONPOTUBIEHHWE MCTOYHMKA Toka. 3akoH Owma s MOJIHOM
(3aMKHYTOI) 251eKTprueckoit enu. KopoTkoe 3aMbIkanme

428 DNeKTpOHHAs MPOBOJAMMOCTb TBEPABIX METANIOB. 3aBUCUMOCTb CONPOTHBIICHHS METAIJIOB OT TEMIIEpaTyphl.
CBepxnpoBOIUMOCTb

4.2.9 DNEeKTPpUYECKHUI TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX MTyYKOB




4210 [TonynpoBonnuku. CoOcTBEHHass M INpUMECHas IPOBOAMMOCTH IOJIYNPOBOJHUKOB. CBoiicTBa p-n  mepexoja.
o [TonyrpoBOTHHKOBBIE TIPUOOPHI
4211 DJEeKTpUYECKUH TOK B SJIEKTPOJIUTAX. DIEKTPOIUTHYECKAs TUCCOLUALMsL. DIEKTPOIU3
4219 Onexktpudeckuil TOK B rasax. CaMoOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3psia. PasnuuHble TUIBI CaMOCTOSTENBHOTO
o paspsna. Monnus. [1nazma
TexHuueckue ycTpoiicTBa: ammepMmerp, BOJBTMETP, pPEOCTaT, MCTOYHUKU TOKa, 3JIEKTpOHArpeBaTelbHble INPHOOPHI,
4.2.13 3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAaKyyMHBIH JHOM, TEPMHUCTOPHI M (HOTOPE3UCTOPHI,
MIOJIYIIPOBOIHUKOBBIN 1MOJ1, TAJIbBAHUKA
4214 IIpakTuyeckue paboTel. M3yueHne cMeIaHHOTO COeIMHEHHSI PE3UCTOPOB.
o N3mepenue DJIC ncTouHMKA TOKA U €r0 BHYTPEHHET0 conpoTuBieHus. Habmonenue anekrponunsa

IIpoBepsiemble TpeOGOBaHMS K pe3y/IbTaTaM 0CBOCHHUS OCHOBHOM 00pa3oBaTte/ibHOI nporpammsl (11 kiaace)

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble MpeIMeTHBIE Pe3yJabTAThl OCBOEHHSI 0CHOBHON 00pa30BaTeIbHOW MPOrpaMMbl CPeHET0 061IIEero 00pa3oBaHusl
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11.2

JleMoHCTpHpOBaTh Ha MPUMEpPAX PoOib U MecTo (Pu3uKu B (HOPMHPOBAHHHM COBPEMEHHOW HAy4yHOH KapTHHBI MHpA, B Pa3BUTHH
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IPAKTUUYECKOMN JACSITEIBHOCTHU JIIOJIEH, IIEJIOCTHOCTh M €IMHCTBO (PU3NYECKON KapTUHBI MUPa
Y4uThIBaTh TPAHUIIBI TPUMEHEHUSI U3YYCHHBIX (DU3UYECKUX MOJIEJICH: TOUCUHBIM AICKTPUUYCCKUN 3apsll, SAEpHas MOJENIb aToMa,
HYKJIOHHAs! MOJIEJIb aTOMHOT'O Si7[pa MPH pelieHrnr GU3NYECKUX 3a/1a4

11.3

11.4

Pacnio3HaBaTh ¢u3nueckue sSBIE€HUs (MPOLECCH) U OOBACHATh MX Ha OCHOBE 3aKOHOB 3JIEKTPOJMHAMUKU M KBAHTOBOH (DH3UKU:
DIIEKTPUYECKasl TMPOBOJAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JCHCTBHS TOKAa, B3aMMOJCHCTBHE MarHHWTOB,
AJIEKTPOMAarHuTHas MHIYKLUSA, ACWCTBUE MArHUTHOTO IMOJIi HA MPOBOJHUK C TOKOM M JIBHXKYIIMHCS 3apsijl, 3J€KTPOMarHUTHBIE
KOJICOaHUsT W BOJHBI, MPSIMOJIMHEHHOE paclpOCTpaHEHHWE CBETa, OTPaKEHHE, INpelloMIIeHHe, HWHTepdepeHuus, Audpakius u
HoJsIpU3alusl CBETa, Juclepcus cBera, Qoroanekrpuueckuit 3¢dext (poTorddexTt), cBeToBOE AaBIeHHE, BO3HUKHOBEHHE
JMHEWYATOro CIEKTPa aToMa BOJIOPO/Ia, €CTECTBEHHAs! M HCKYCCTBEHHASI PaIMOAKTUBHOCTh

OnwuceiBaTh U3yYEHHbIE CBOWMCTBA BELIECTBA (JIEKTPUUECKUE, MAaTHUTHBIE, ONITUYECKHE, SIEKTPHUECKYI0 TPOBOUMOCTD Pa3IMYHbIX
Cpell) M DJIEKTPOMarHUTHbIE SBJICHHUS (MPOILIECCHI), HCHONB3YysA (U3MUECKHE BEIWYHMHBI: JJIEKTPUUYECKUN 3apsij, cujila TOKa,
AIIEKTPUUYECKOE HAMpPSIKEHUE, DJIEKTPUIECKOe CONPOTHBIIEHHE, Pa3HOCTh MoTeHuuanos, JJC, pabora Toka, MHIYKIUS MAarHUTHOTO
noJis, cuiia Amriepa, cuia JlopeHna, THAYKTUBHOCTh KaTYIIKH, SHEPTHs 3JEKTPUYECKOI0 U MATHUTHOIO IOJIEH, MEPHUOJ U 4acToTa
KoJIeOaHUi B KoJieOaTeTbHOM KOHTYpE, 3apsij U CHJIa TOKA B MPOLECCe TAPMOHUYECKUX 3JIEKTPOMAarHUTHBIX KojeOaHHi, POKyCcHOe
paccTosiHUE U ONTHUYECKas CHUJIA JIMH3bI; MPU OMMCAHUM MPABUIIBHO TPAKTOBaTh (PU3UUECKHUI CMBICT MCIOJIB3YyEMbIX BEIHYMH, UX
0003HAUCHHSI U €IMHUIIBI; YKA3bIBaTh (DOPMYJIbI, CBSI3BIBAOIINE JAHHYIO (PHU3UYECKYIO BETMUMHY C IPYTHMHU BEIMUMHAMHU
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OnuceIBaTh HN3YUYCHHBIC KBAHTOBBIC ABJICHUA U MMPOLCCCHI, UCITOJIb3Y (1)I/I3I/I‘-ICCKI/IC BCIIMYUHBI: CKOPOCTb 3JICKTPOMArHUTHBIX BOJIH,




11.6

11.7
11.8

11.9

11.10

JJIMHA BOJIHBI 1 4aCTOTa CBCTA, SHEPTIUA U UMITYJILC q)OTOHa, nepuoJ nogypacmnanga, SHEprus CBA3M aTOMHBIX AACP, IPHU OMMUMCAHUU
IMpaBHJIbBHO TPAaKTOBATb (1)I/I3I/ILICCKI/II‘/'I CMBICI HCIIOJIB3YEMBIX BCIWYHUH, HX 00o03HaueHUus U CIAUWHUIIBI, YKa3bIBaTb (I)OpMy.]'IBI,
CBA3BIBAOIIUC JAHHYIO (1)I/I3I/I‘-ICCKYIO BCIIMYHUHY C APYTHMMU BCIINYHUHAMUA, BBIYHUCIIATH 3HAYCHUC (bl/ISI/IquKOfI BCJIMYMHBI

AHanu3upoBath (QU3NYECKHE MPOLECChl M SBJICHUS, HCHOIb3ys (U3MYECKHe 3aKOHbl M MPUHLUIBL 3akoH OMa, 3aKOHBI
MOCJIEIOBATEILHOTO U MApaJJICIbHOTO COSAMHEHUSI MPOBOAHUKOB, 3aKoH J[xoyns — JIeHna, 3aKkoH 3J€KTPOMarHUTHOM MHAYKIIHH,
3aKOH MPSIMOJIMHEIHOr0 pacnpoCTpaHEHUs CBETa, 3aKOHBI OTPaXKCHHs CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE DWHIITEHHA
i porodddexra, 3aKOH COXpaHEHHSI FHEPTUH, 3aKOH COXPAHEHUSI UMITYJIbCA, 3aKOH COXPAHEHUs JIEKTPHUYECKOTo 3apsijia, 3aKOH
COXpaHEHHUsT MacCOBOr0 4YHCIa, MOCTyJaaTel bopa, 3aKOH paauOaKTUBHOIO paclajga; I[pd STOM pPa3indarh CIOBECHYIO
(GbOopMYyIUPOBKY 3aKOHA, €I0 MATEMATUYECKOE BBIPAXKEHUE U YCIOBUS (TPaHUIlbI, 00JaCTH) TPUMEHUMOCTH

Onpeaens{TL HaITpaBJICHUC BCKTOPA HHAYKIIMU MArHUTHOI'O ITOJIA IMIPOBOAHUKA C TOKOM, CHJIbL AMHCpa 1 CHUJIbIL HopeHua
CTpouTh U ONMKUCHIBATh H300pAXKEHUE, CO3AABAEMOE TUIOCKUM 3€pPKaJIOM, TOHKOW JTMH30M

BBINONHATE AKCHEPUMEHTHI 10 MCCIIEOBAHUIO (DU3WYECKUX SBJICHUH M TMPOIECCOB C HCIOJIB30BAHMEM INPSMBIX M KOCBEHHBIX
U3MEpEeHMil; mpu SToM (QOopMyIUpoBaTh MpoOieMy (3afady) W TUIOTE3y Y4YeOHOro HKCIEPUMEHTa, COOUpATh YCTAaHOBKY W3
NPEUI0KEHHOT0 000PYAOBaHUS, TPOBOAUTH OIBIT B (DOPMYITHPOBATH BHIBOIBI

OcymiecTBIATh MpsIMbIE U KOCBEHHBIE M3MEPEHHS (PU3MUYECKUX BEIWYHH; MIPH STOM BHIOMPATh ONTHUMAJIBHBIN CIIOCOO M3MEpPEHUS U
UCIIOJIB30BATh U3BECTHBIE METO/bI OLIEHKH IMOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

HccnenoBaTh 3aBUCUMOCTH (PU3UYECKUX BEITUYHMH C HCIIOJIb30BAHUEM MPSAMBIX U3MEPEHHI; P 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GUKCUPOBATh PE3YJAbTATHI TMOJYYCHHOW 3aBUCUMOCTH (U3MYECKUX BEIUYMH B BHUAEC TaOIUIl ¥ TpaduKOB, JeiaTh BHIBOJABI IO
pe3yJibTaTaM UCCIE0BAHUS

CobOmrofaTh mpaBmwiia 0€30MacHOTO TpyJa IMPH TPOBEJACHWHM HCCIEIOBAaHWUN B paMKax yY4YeOHOrOo HKCIEpUMEHTa, y4eOHO-
UCCJIEAOBATEIbCKOM UM TPOEKTHOW JeATeTbHOCTH C HCIOJb30BAaHUEM HW3MEPHUTENbHBIX YCTPONCTB U 1abOpaTOpHOTO
000pyI0BaHUS

Pemats pacuérHble 3amauM C SBHO 3aJaHHOW (PU3MYECKON MOJENbI0, UCIONIb3Yys (PU3MYECKHE 3aKOHbl M IPUHLHUIBI, HA OCHOBE
aHaM3a YCIIOBUS 3aJa4yd BBIOMPATh (U3NYECKYIO0 MOJENb, BBIICIATh (PU3NYECKUE BEIUYUHBI U (POPMYIbI, HEOOXOTUMBIC A €€
peHIeHI/IH, HpOBOI[I/ITB paC‘—IéTBI " OLICHUBATH peaJ'II)HOCTI) nonyquHoro 3HAYCHUA (1)1/13PI‘—ICCKOI71 BCJIINYHNHBI

Pemrate xadecTBEHHBIE 3aaa4u: BBICTPAHMBATb JIOTHYCCKHW HCIIPOTUBOPCUYHMBYIO LCIIOUYKY paccy>1<)1eHI/H71 (¢ OHOPOﬁ Ha HU3Y4YCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/ILICCKI/IG SBJICHUA

11.15

Hcnonb30BaTh MpH pelIeHHH Y4eOHBIX 3a7ay COBPEMEHHblE HMH(OPMAIMOHHBIE TEXHOJIOTMH JJs MOUCKA, CTPYKTYPHPOBAHUS,
UHTEPIIPETallUd U TPEACTaBICHUS y4eOHOW M HAyYHO-TOMYJISIpHON WHGOpMalMU, MOJYyYEHHOW M3 pPa3IMYHBIX HCTOYHUKOB;
KPUTUYECKH aHAJIM3UPOBATh MOJIydaeMyto HH(POpMAIUIo

11.16

OOBSCHSTH MIPUHIIUIIBI ICWCTBUS MAIINH, MPUOOPOB M TEXHUYECKHUX YCTPOMCTB; pa3Nuyarh YCIOBUS UX O€30MaCHOTO UCTIOIb30BaAHUS
B IOBCEIHEBHON KU3HU

11.17

[IpuBoaMTH mMpHUMEpHl BKIaJa POCCHMCKUX W 3apyOEKHBIX YUYEHBIX-(DM3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IPOLIECCOB




OKPYKaIOIIEro MUPA, B pa3BUTUE TEXHUKHU U TEXHOJIOTUNA

Hcmons30BaTh TECOPCTUUCCKHUE 3HAHUA I10 (bHSI/IKe B HOBCC,Z[HCBHOﬁ KHU3HHU I obecneyeHnst 0€30MaCHOCTH IIpH O6paIJ_[CHI/II/I C

11.18 npubopaMu W TEXHUYECKHMH YCTPOMCTBaMH, JJsl COXPAHEHHS 3I0POBbSI M COONIOJACHUS HOPM HKOJOTHYECKOTO IIOBEICHUS B
OKpY>Kalolleu cpere
PaGotath B rpymnme C BBIIOJHEHHUEM pa3JIMUHBIX COLHUAIBHBIX POJIEH, IUIAHUPOBAaTh pabOTy TPYMIIbI, PAllMOHAIBHO paclpenessTh

11.19 0053aHHOCTH W IUIAHMPOBATh JIESATEIBHOCTh B HECTAHAAPTHBIX CUTYAIMAX, aJ€KBATHO OICHWBATh BKJIAJ KAKIAOTO M3 yYaCTHHKOB
IpYIIBI B PELIEHNE pacCMaTpUBaeMOM ITPpoOIeMBbl

IIpoBepsiemble 3j1ieMeHTBI coaep:kanus (11 kaacce)
Kox Kon
NpOBepPsIeMOro IIpoBepsiemble 31eMEHTHI COAePKAHUA
pasjaena
3j1eMeHTa
4 SJIEKTPOANMHAMUKA

MAT'HUTHOE ITIOJIE. SJIEKTPOMATI'HUTHA S MHAYKIWA

4.3

43.1 ITocTostHHBIE MarHUTHL. B3aumoielicTBUe MOCTOSHHBIX MarHUTOB

439 MaerITHoe more. Bexktop MarHuTHOM MHAykuuu. [IpuHuun cynepnosunuu. JInHMM marHuTHOW uHAyKuuu. Kaprtuna
JMHANA MarHUTHON MHAYKIIUH TIOJISI TOCTOSTHHBIX MarHUTOB

433 MarHuTHO€ T0J1€ TPOBOIHUKA C TOKOM. KapTuHa JTMHUI MOJst [JUTMHHOTO MPSIMOTO TPOBOJHUKA U 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KAaTYIIKU ¢ TOKOM. OnbIT OpcTena. BzaumoaelicTBiue NpoBOAHUKOB C TOKOM

4.3.4 Cuna Amnepa, €€ MOyJIb U HaIIPABJICHUE

435 Cuna Jlopenna, e€ MOIyJb W HampaBjeHUE. J[BMKEHHE 3apsKEHHON YacTUIBI B OJHOPOJHOM MarHuTHOM moje. Pabora
cuisl Jlopenna

4.3.6 SIBneHue 3NeKTPOMAarHUTHON MHAYKIIUU

4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKLIUH

4.3.8 OJIC uHayKIMHU. 3aKOH JIeKTpoMarHuTHOM nHaykuuu dapanes

439 Buxpesoe anekrpuueckoe noine. 3J{C MHAYKINN B TIPOBOJHHUKE, IBUKYIIEMCS TIOCTYNATENbHO B OTHOPOJHOM MarHUTHOM
noJie

4.3.10 [IpaBuso Jlenia

4311 NunykTtuBHOCTD. SIBNeHue camounaykuuu. 3JIC caMoOMHAYKIIMHU

4.3.12 OHeprus MarHUTHOT'O TOJIs1 KATYLIIKH C TOKOM

4.3.13 DNeKTpOMarHUTHOE 10JIe




4314 TexHuyeckue ycTpoilcTBa: MOCTOSHHBIE MAarHUTHI, AIEKTPOMArHUThI, JIEKTPOJIBUTATENb, YCKOPUTEIN 3JIEMEHTAPHBIX YacTHll,
MHYKIIOHHAs IIeYb

4315 [IpakTuyeckue padboThl. M3ydeHrne MarHUTHOTO IMOJISl KaTYIIKH ¢ TOKOM. MccnenoBanue NeiCTBUS MOCTOSSHHOTO MarHuTa
Ha paMKy ¢ ToKoM. MccienoBaHue sBI€HUS JIEKTPOMarHUTHOM HHAYKIIUU

5 KOJIEBAHU A U BOJIHBI
MEXAHMWYECKMUE U1 SJIEKTPOMAT'HUTHBIE KOJIEBAHUA

511 KonebarenbHas cucrema. CBoboguble kosebaHus. ['apmonunueckue kosnebanus. Ilepuon, yactorta, ammuryna u ¢asa
KoJie0aHui

512 [IpyxnHHBINA MagsTHUK. MaTeMaTU4eCKUI MassTHUK

5.13 YpaBHeHHE rapMOHNYECKHX KoJieOanuii. Kunemarndyeckoe v JMHAMUYECKOE OMMCAaHNE KOJIeOaTeTbHOTO ABHKEHHSI

514 [IpeBpaiienye >Heprud HpU TapMOHMYECKMX KoseOaHusX. CBs3b aMIUIUTYAbl KOJIEOAHUN HCXOAHOW BEJIMYMHBI C
aMIUINTY1aMU Kosie0aHuM €€ CKOPOCTU U YCKOPEHHUS

515 Konebarenbublii KoHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHHs B MICAbHOM KOJIe0aTeIbHOM KOHTYpE. AHAIOTHUS
MEXy MEXaHUUYECKUMH U IEKTPOMarHuTHbIMU KojeOanusmu. @opmyina Tomcona

51 5.1.6 3aKOH COXpaHEHUs SHEPrUH B UCaIbHOM K0JeOaTeIbHOM KOHTYpe

517 BeiHyxneHHble MexaHudeckue KonebaHusa. Pe3onanc. Pe3onaHcHas kpuBas. BbIHyXJIEHHBIE 3JIEKTPOMarHuTHBIE
KoJIeOaHuUs.

5.18 [lepemennsblit Tok. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.

5.19 MoIHOCTh IEPEMEHHOT0 TOKA. AMIUTUTYAHOE U IEHCTBYIOIIEE 3HAYEHUE CUIIbI TOKA U HAIIPSKEHUS

51.10 Tpancdopmarop. IlpousBoxacTBo, mepenaya M HOTPEOIIEHUE HIIEKTPUUYECKOW SHEPruM. ODKOJIOTHYECKHE PHUCKU MpU
MPOU3BOACTBE AIIEKTPUUECKOM d3HEeprun. KylbTypa HCHOJIb30BAHUS AIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HHU

5.1.11 TexHnueckue ycTpoiicTBa: ceilicMorpad, 3JIeKTpUUECKH 3BOHOK, JIMHUU AJIEKTporepeaay
[IpakTuueckue padbotsl. MccnenoBanue 3aBUCUMOCTH TIEPHUO/Aa MAJBIX KOJeOaHuM Ipy3a Ha HUTH OT JUIMHBI HUTH U MacChl

5.1.12 rpy3a. MccienoBaHue NHEpEeMEHHOr0 TOKAa B IENM W3 IOCIENOBATEIbHO COEAMHEHHBIX KOHJEHCATOPA, KaTyIIKH U
pe3ucropa

MEXAHWYECKUE N 3JIEKTPOMAT'HUTHBIE BOJIHBI

521 MexaHnueckue BOJIHBI, ycioBus pacnpoctpaHenus. [lepuon. CkopocTs pacrpocTpaHeHus U JUTMHA BOJIHBL. [lonepeunsie u

ITPOJIOJIbHBIE BOJIHBI
5.2 522 WnTepdepenius u nudpakius MEXaHHIECKUX BOJTH
5.2.3 3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. Bricora ToHa. TemOp 3Byka
594 DONEeKTpOMarHUTHbIE BOJHBI. Y CIIOBHSI M3Iy4YEHUS JIEKTPOMArHUTHBIX BOJH. B3aumuas opueHranus BektopoB E, B u v B

JJIEKTPOMAarHUTHON BOJIHE B BAKyyMe




CBoiicTBa 3JEKTPOMArHUTHBIX BOJIH: OTpaXCHHE, MPEJIOMIICHUE, Mospu3anus, qudpakuus, narepdpeperus. CKOpoCcTh

525 ANEKTPOMArHUTHBIX BOJIH
5.2.6 [IIkasna 351eKTPOMAarHUTHBIX BOJH. [I[puMeHeHNEe 3JIeKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
5.2.7 [IpuHIMIBI paguoCBsI3U U TeleBUACHU. Paguonokanys. DJIEeKTPOMAarHUTHOE 3arps3HEHUE OKPYXKAIOLIEH cpeibl
598 TexHu4yeckue ycTpocTBa: MYy3BIKAIBHBIE WHCTPYMEHTBI, YIBTPa3BYKOBasl JUAarHOCTUKA B TEXHUKE M MEAWIIMHE, pajaap,
paguonpuéMHUK, TEICBU30D, aHTeHHA, TeaehoH, CBU-nieup
OIITUKA
5.3.1 [IpsiMmonuHeiHOe pacpocTpaHeHHe CBETa B OTHOPOIHOI cpene. JIyu cBera
5.3.2 OTtpaxxeHune cBeta. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHHi B INIOCKOM 3epKajie
5.3.3 [Ipenomiienne cBera. 3aKOHBI MPEIOMIICHHS CBETa. AOCOTIOTHBIN MOKA3aTeNb MPEIIOMIICHUS
5.34 [lonHoe BHyTpeHHee oTpaxkeHue. [ [penesbHbli yros MoaHOro BHYTPEHHETO OTPasKEHUs
535 Hucnepcus ceeta. CnoxxHbIi cocTaB Oenoro cBera. L{Bet
CoOuparome u paccemBaromue JTUH3bL. ToHKas nuH3a. DOKYCHOE PACCTOSHUE M ONTHYECKAs CHUJa TOHKOW JIMH3BI.
5.3.6 [Toctpoenue n300paXkeHU B COOMPAIONINX U PACCEUBAIOIIUX JMH3aX. DopMyrna TOHKOM JIMH3BI. YBEIUUYEHHUE, TaBAEMOE
JTMH30U
5.3 5.3.7 [Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH
538 WNurtepdepentius  cBera. KorepeHTHbIE UCTOYHUKH. YCIIOBUS HAOMIOJEHUS MAaKCUMYMOB W MHHUMYMOB B
UHTEp(EPEHITMOHHON KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUHUKOB
539 HNudpakmus  cera. JudpaknuoHHas pemeéTka. YCIOBHE HAONIOACHHUS TJIaBHBIX MAaKCUMyMOB TIpH TAJCHHUH
MOHOXPOMAaTHYECKOT0 CBeTa Ha TUGDPAKIIMOHHYIO PEHIETKY
5.3.10 [lonsipuszanus ceera
5311 TexHuuyeckue ycTpoiicTBa: OYKH, Jyma, (oToammapar, MPOEKIMOHHBIN amnmapaT, MHUKPOCKOI, TEIECKOI, BOJOKOHHAs
OIITHKA, TUPPAKITUOHHAS PEIIETKA, TTOISPOUT
5312 [Ipaktrueckue paboTel. M3Mepenue mokazatens mpenomieHus. MccnegoBaHue CBOWCTB H300paXEHHWH B JHUH3AX.
Habmronenue aucnepcuu cBera
SJIEMEHTBI CIIELTUAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH
6.1 I'paHUIBIl TPUMEHUMOCTH KJIACCHYECKOM MeXaHWKH. [1ocTylaTel TEOpUHM OTHOCHUTEIILHOCTH: HWHBAPHUAHTHOCTH MOJIYIIS
CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DIHINTEHHA
6 6.2 OTHOCHUTENHHOCTH OJJTHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U COKPAIIEHUE JITTHHBI
6.3 DHeprus U UMMYJIbC CBOOOTHOM YaCTHIIBI
6.4 CBsi3b MaccChl C SHEpPTUEH U UMITYJIHCOM CBOOOHON YaCTHUIIbI. DHEPTHsI IIOKOSI CBOOOIHOM YaCTHIIBI




7

KBAHTOBAA ®U3MKA
DJIEMEHTBI KBAHTOBOM OIITUKU

7.1.1 ®dotonbl. Dopmyna [Tnanka cBsi3u SHEPrUKM POTOHA C €T0 YACTOTON. DHEPrusl U UMIYJIbC (HOTOHA
7.1.2 OTtkpeiTue u uccnenoBanue Gorodddexra. OnbiTel A.I'. CtosneroBa. 3akoHbl poTodrdhdekra
7.1 7.1.3 VYpasuenue DitHmreitHa 1151 hoToddpdekra. «KpacHas rpanuma» hotodddexra
714 Hasnenue cera. OnwiTel [1.H. JIeOGenena
7.1.5 XUMHYECKOE IEUCTBUE CBETA
7.1.6 Texnuueckue ycrporcTBa: GpoTorneMeHT, (OTOAaTINK, COTHEUHAs OaTapest, CBETOANO
CTPOEHUE ATOMA
7.2.1 Monens aroma Tomcona. OnbiTel Pe3epdopaa o uccinenoBanuio cTpoeHus aroma. [manerapHas Moieinbr atoma
799 [Tocrynater bopa. M3ny4yenue u nornomenue GOTOHOB MPH MEPEX0/Ie aTOMa C OJTHOTO YPOBHS SHEPTUU Ha Apyroid. Buabl
crekTpoB. CIeKTp ypOBHEW SHEPTUHU aToMa BOJIOPO/Ia
7.2 793 BonnoBbie cBoiictBa wactuu. Bomubel ae bpoiinsa. KopmyckynspHo-BomHoBoW ayanusm. Judpakuus 351eKTpOHOB Ha
KpHUCTaJIax
7.2.4 CroHTaHHOE U BBIHYXKJEHHOE H3JTydeHre. Y CTPOUCTBO U IPUHITUN padOTHI Ja3zepa
7.2.5 TexHuyeckue ycTpoicTBa: CIEKTpaIbHBIA aHAINU3 (CIEKTPOCKOI), Ta3ep, KBAHTOBBIN KOMITBIOTEP
7.2.6 [TpakTuyeckue padotel. HabnroneHue muHeHyaToro crnekTpa
ATOMHOE AJ1PO
7.3.1 MeTo/ 161 HAONIOIEHUS U PETHCTPAIIH SJIEMEHTAPHBIX YaCTHUI]
732 OtkpbiTHe paguoakTuBHOCTH. OmbiTel Peszepdopra mo ompeneneHuio cocTaBa paguoakTHBHOro u3inydeHus. CBoiicTBa
anbda-, Oera-, raMMa-u3ITydeHns. BiusiHre painoakTHBHOCTH HA )KUBBIE OPTraHU3MBI
733 OTtkpsiTHE TTPOTOHA U HeWTpoHa. HykinonHas monens sapa ['eitzen6epra — MBanenko. 3apsia siapa. MaccoBoe 4ucio sjpa.
N3oTomsl
7.3.4 Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna. 'amma-u3nydeHue. 3aKoH paJMOaKTUBHOIO pacmaja
73 7.3.5 DHeprus CBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JlepekT maccsl siipa
7.3.6 SAnepusie peakuuu. [lenenue u cUHTE3 g11€p
737 HaepHLEI?I peakTop. TepmosiaepHsblii cuntes. [IpoOaemMbl U MEPCHEKTUBHI SIAEPHON SHEPTETUKU. DKOJIOTMUECKHUE aCIEKThI
SJICPHOM YHEPreTUKU
7.3.8 DnemeHTapHbIe YacTUllbl. OTKpBITHE TO3UTpOoHA. DyHTaMEHTAlIbHBIE B3aUMOICHCTBUS
7.3.9 TexHn4eckue ycTpoicTBa: J03UMETp, kKamepa BuiabcoHa, snepHbIil peakTop, aToMHast 0omoOa
7.3.10 [TpakTrueckue padoTsl. MiccinenoBanue TpekoB yacTuil (1o roToBsIM (poTorpadusim)




OJIEMEHTBI ACTPOOU3NKU

8.1 Bun 3Bé3anoro ne6a. Co3pe3ausi, spkue 3BE3/1bl, MJIAHEThl, UX BUANMOE JBIKEHUE

8.2 Conneunas cucrtema. [lnanersl 3emHOl rpynibl. [1aHEeTBI-TUraHThl M UX CIIYTHUKH, KapJUKOBbIE IUIaHETHl. Manblie Tena
ConHeuyHOM cuCTEMBI

8.3 Comnnue, ¢potoctepa u atmochepa. CoHeuHass aKTHBHOCTh

8.4 Ucrtounuk suepruu CoiHua u 3BE311
3BE31bl, MX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETHMMOCTb, paJuyC, TEMIIEpaTypa, HX B3auMOCBs3b. Jluarpamma

8.5 «CIEKTPATBHBIN KJIACC — CBETUMOCTBY. 3BE3/IbI [NIABHOM MOCIIEI0BATEIbHOCTH. 3aBUCUMOCTb «Macca — CBETUMOCTB) JIJIS 3BE3]
IIABHOW TIOCJIEI0BATEIIBHOCTH

86 B}{yTpeHHee ctpoenue 3837, CoBpeMEHHbIE TTPEICTABICHHS O TIPOUCXOXKACHUN U 3BoOIMK CoJHITa U 3BE3/1. DTarbl KU3HU
3BE3]1

87 Mneunslii [Iyte — Hama [Manaktuka. CnupansHas cTpykTypa ["anaktuku, pacnpenenenue 3BE31, ra3a u neliu. [lonoxenue
u aBmwkenue Connua B ['anaktuke. [1nockas u chepuueckas noacuctemsl ['anakTuku

8.8 Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHbIE ObIPHI B SAPAX TATAKTHK

8.9 Bcenennas. Pacmmpenue Bceenennoil. 3akon Xa60ma. PasOeranume ramaktuk. Bospact u pamumyc Bceenmennoii, Teopus
Bbosbiioro B3peiBa. Mojens «ropsueit Beenennoiiy. PenrkroBoe nzinydenue

8.10 Macmrabnas ctpykrypa Beenennoit. Meraranaktuka. Hepeménnbie mpo0yieMbl aCTPOHOMUU




YMK u 351ekTpoHHbIe (LM (poBbIe) 00pa3oBaTe/IbHbIE peCypChl:

IIporpamma:

OenepanibHas 00pazoBaTeNbHASI MPOTpaMMa CPeIHEro o0MMIero 00pa3oBaHus, YTBEpkKACHHAs npukazoM Munmnpocsenienus Poccuu ot 18.05.2023 1.
Ne 371

Y4yeOHMKH:

MskumeB ['.5. ®usuka: 10-i kmacc: 6a30BbIi u yrayOneHHbIH ypoBHH: yueOHuMK / ['.Sl. Msakumer, b.b. byxosnes, H.H. Corckuii. - Mocksa:
[Ipocsenienue, 2024

Msikumes ['.5. ®@usuka: 10-i kmacc: 6a30Bblid U yriyOneHHbIH ypoBHU: ydeOHuk / ['.5l. Mskumes, b.b. byxosues, B.M. Uapyrun. - Mocksa:
[Ipoceenienue, 2024

DJIeKTPOHHBbIE 00pa30BaTe/IbHbIC PECYPChI:

Omsuka. 10 kmace. PexpepanpHOE TOCYIapCTBEHHOE aBTOHOMHOE 00pa3oBaTElIbHOE YUPEXACHUE BhIcHIero oOpa3oBaHus «l ocynapcTBEeHHBIN
YHUBEPCUTET MPOCBELLICHUSI

O®uzuka. 11 kiacc. PenepanbHOE TrOCyJapCTBEHHOE AaBTOHOMHOE 00pa3oBaTelIbHOE YUpeXkJEeHHE BbIcHIero oOpazoBaHusa «l'ocymapcTBEHHBIN
YHUBEPCUTET MPOCBELLICHUSI

bubnmoreka 31eKTpOHHBIX 00pa3oBaTenbHbIX pecypcoB Pusmka 10 kimacc Kunematnka n quHamuika 3akoHbI coxpanenus. Harmsgasie ypoku OOO
“OK3AMEH-MEJINA”

bubnuoTeka 3neKTpoHHBIX 00pa3oBaTeabHbIX pecypcoB. @usuka. 10 kmacc. Cratuka. Harnsaasie ypoku OO0 “OK3AMEH-MEJINMA”

bubnuoteka snekTpoHHBIX 00pa3oBaTesbHbIX pecypcoB @usnka 10 knace. Dnekrpoctaruka. Harnsaasie ypoku OO0 “OK3AMEH-MEJIMA”
bubnuoTeka neKTpoHHBIX 00pa3oBaTeabHbIX pecypcoB Pusnka 10 kiace. MKT u repmonnnamuka Harnsinasie ypokun OO0 “OK3AMEH-MEJIMA”
bubnuoteka snekTpoHHBIX 00pa3oBarenbHbIX pecypcoB ®usnka 10 knace [loctosunsiii Tok. Harmsinuasie ypoku OO0 “OK3AMEH-ME/INA”
bubnuoTtexa SMeKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB duzmka. 11 kmacc MarnutHoe mose. DnektpomarHetusMm. Harmsaasie ypoku OOO
“OK3AMEH-ME/IMA”

bubnuoTtexa »1eKTpOHHBIX 0Opa3zoBarenbHbIX pecypcoB. dusuka. 11 kmacc. Mexanumdeckue konebanusi u BosHbl Harmsmsaeie ypoku OOO
“OK3AMEH-ME/IMA”

bubnuoTteka »MeKTpOHHBIX 00pa3oBaTeNbHBIX pecypcoB Pusmka 11 kmacc. DnekrpomarautHblie BosHBl Harmsgaeie ypokun OOO “OK3AMEH-
MEJUA”

bubnuoreka 37eKTpOHHBIX 00pa3zoBaTelbHBIX pecypcoB. Dusuka. 11 kmacc CnenumanbHas Teopust oTHocutenbHocTU. Harmsnueie ypoku OOO
“OK3AMEH-ME/IMA”

bubnuoTexka »IEKTPOHHBIX 00pa3oBaTeNnbHBIX pecypcoB.du3mka. 11 kmacc ['eomerpuyeckas u BomHOBas ontukaHarmsmaeie ypoxku OOO
“OK3AMEH-ME/IMA”

bubnuoTeka 3neKTpoHHBIX 00pa3oBaTeabHbIX pecypcoB Pusnka 11 kimace. KantoBas ¢puszuka Harmsaasie ypokun OO0 “OK3AMEH-MEJIMA”
bubnuoteka snekTpoHHBIX 00pa3oBaTenbHbIX pecypcoB @usnka. 11 knace. Anepnas ¢puzuka Harnsanusie ypoku OO0 “OK3AMEH- MEJIMA”



Kaneﬂnapﬂo-TeMaaneCKoe IJIAHUPOBAHUC. ®usuka 10 kaace

HUcnosb3oBanue Hara
Ne HaumeHoBaHue pasena Tema ypoka MEKTPOHHBIX (HPPOBLIX) | K-BO I1aH paxTt
yp- o0pa3oBaTeJIbHbIX 4yacoB
pecypcos (QOP, I1OP) 10 10
OU3UKA U METObI dusuka — Hayka o npupoje. Hayunsie | https://m.edsoo.ru/ff0c32e2
1 HAYYHOI'O METO/Ibl TO3HAHUS OKPYKAIOILIEr0 MUpa 1
IMO3HAHUSA
Poub u MecTo dusuku B popmupoBanuu | https://m.edsoo.ru/ff0c33e6
2 COBPEMEHHOM HAYYHOU KapTUHBI MUPA, 1
B MPAKTHYECKOM JEATEIbHOCTH JIFOJICH
MEXAHHKA MexaHU4ecKoe JIBUKCHUE. https://m.edsoo.ru/ff0c3508
3 OTHOCUTEIBHOCTh MEXaHUYECKOTO 1
nBwxenusd. [lepemenienue, CKOpOCTb,
YCKOpEHHE
4 PaBHOMeEpHOE MTpSIMOJIMHEITHOE https://m.edsoo.ru/ff0c3620 1
JIBIDKCHUE
5 PaBHOyCKOpEHHOE MTPSIMOJIMHEIHOES https://m.edsoo.ru/ff0c372e 1
JIBIDKCHUE
5 CBoOoiHOE MajieHue. Y CKOpeHHe https://m.edsoo.ru/ff0c39cc 1
CBOOOJTHOTO Ma/ICHUS
7 KpuBonuneiinoe nemwkenue. [Ipmwkenne | https://m.edsoo.ru/ff0c3ada 1
MaTepUabHON TOYKH 10 OKPYKHOCTH
8 Bxonnas quarnoctuueckasi pabora } 1
[MpuHIMn oTHOCUTENBPHOCTH [ amuiest. https://m.edsoo.ru/ff0c3be8
9 NHepuuaibHble CHCTEMBI OTCUETA. 1
IlepBbiit 3akoH HproToHA
Macca tena. Cuna. [Tpunnmmn https://m.edsoo.ru/ffOc3be8
10 Cynepno3uiuu cuil. Bropoit 3akon 1
HprotoHa 11 MarepuaibHOM TOYKH
11 Tperwnii 3akon HeroToHa st https://m.edsoo.ru/ff0c3be8 1
MaTepUaIbHBIX TOYEK
12 3akoH BceMUpHOTo TaroteHus. Cria https://m.edsoo.ru/ff0c3d00 1

TAXKCCTH. HepBaﬂ KOCMHYCCKas
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https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

CKOpPOCTb

13

Cuna ynpyroctu. 3akoH ['yka. Bec tena

https://m.edsoo.ru/ff0c3e18

14

Cwia tpenust. KoadunueHT tpenus.
Cuna conpoTUBIICHHUS P IBIKEHUU
TeJIa B )KUJKOCTHU HITH ra3e

https://m.edsoo.ru/ff0c3f76

15

IToctynarenbHOE U BpanjaTeabHOE
JIBIDKEHHE a0COJIFOTHO TBEPIOTO Tea.
MowmenTt cuisl. Ilnedo cunel. YenoBus
paBHOBECHUS TBEPAOTO Tejla

https://m.edsoo.ru/ffOc41a6

16

HNMnynbec MaTepuanbHOU TOYKH,
CHUCTEMbI MaTEpUAJIbHBIX TOYEK.
Nmnynbe cunbl. 3aKOH COXpaHEHUs
umnyiabsca. PeakTUBHOE NBUKEHHE

https://m.edsoo.ru/ff0c43d6

17

Paborta 1 MOIIIHOCTH CHUIIBI.
Kunerndeckas sHeprus MaTepuaibHOW
touku. Teopema 00 H3MEHEHUH
KMHETUYECKOW DHEPTHH

https://m.edsoo.ru/ff0c4502

18

[TorenumaneHas sHEprus.
[ToreHunanbpHas SHEPTUS YIIPYTO
nehopMUPOBaHHON TIPYKUHBI.
[TorennuanbHast sHEprus Tena BOIU3U
MMOBEPXHOCTU 3EMIIH

https://m.edsoo.ru/ff0c461a

19

[ToreHnManbHBIE U HEMIOTEHIUAJIBHBIE
cuibl. CBsA3b pabOThI HENOTEHIIUAIBHBIX
CHWJI C U3BMEHEHUEM MEXaHUYECKOU
SHEPIMH CUCTEMBI TeJ. 3aKOH
COXPAHEHUS] MEXaHUYECKON YHEPTUH

https://m.edsoo.ru/ff0c478c

20

JlaGopartopHas pabota «MccnenoBanue
CBSI3HM pabOThI CHJIBI C U3MEHEHHEM
MEXAHUUYECKOM dHEPIuu Tea Ha
IpUMepe PacTSKEHHs] pE3UHOBOTO
KIyTa»

21

KonTponbhas pabota no teme
«Kunemaruka. /lunamuka. 3aKOHBI

https://m.edsoo.ru/ff0c4b74



https://m.edsoo.ru/ff0c3e18
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COXpPAaHCHUA B MEXAHUKEY

22

MOJIEKYJISIPHASA
PU3NKA U
TEPMOJNHAMUKA

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. bpoyHOBCKOE
nwkenue. Auddysus

https://m.edsoo.ru/ff0c4dc?

23

XapakTtep ABMKEHUS U B3aUMOJACHCTBUS
yacTHI] BeniecTBa. Mojienu cTpoeHust
ra3oB, KUIKOCTEH U TBEPABIX TEIl

24

Macca monekyn. KonnuecTBo BemiecTsa.
[Toctosinnast ABoraapo

25

Tennosoe paBHOBecue. TeMmieparypa u
e€ nsMmepenue. lllkana remneparyp
Iennscus

26

HUneanpusrii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

https://m.edsoo.ru/ffOc4fde

27

AOcomoTHas TemrepaTypa Kak Mepa
CpeaHEel KHHETHYECKOM SHEPTUn
JBUKEHUSI MOJIEKYI. Y paBHEHHE
MenpeneeBa-Knanelipona

https://m.edsoo.ru/ffOc511e

28

3akon JlanpToHa. ['a30BbIe 3aKOHBI.
UccnenoBanue 3aBUCUMOCTH MEKTY
IapaMeTpaMu COCTOSIHUS Pa3pPEKEHHOTO
rasza

29

N3onporeccrl B uA€aIbHOM ra3e u ux
rpaduueckoe npeacTaBIeHue

https://m.edsoo.ru/ff0c570e

30

BryTpeHnHss 3Heprus
TEPMOJIMHAMUYECKON CUCTEMBI U
croco0x! e€ m3MeHeHnus. KonnuecTBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPrus OJJTHOATOMHOTO UA€AJIbHOTO
rasa

https://m.edsoo.ru/ff0c5952

31

Buasl Teronepenaun

https://m.edsoo.ru/ff0c5¢c36

32

VYnenpHas TENI0EMKOCTh BELLIECTBA.
KonngecTBo TemoTs! mpu
Teronepenade. AnuabaTHBIN mpoiecce

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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IlepBblii 3aKOH TEPMOJAMHAMUKH U €T0

https://m.edsoo.ru/ff0c5efc

33 NPUMEHCHHE K U30IPOIIECCaM
34 Heob6paTtumocTs mporeccoB B npupoae. | https://m.edsoo.ru/ff0c6230
BTOpoil 3aKOH TepMOIMHAMUKHI
35 [Mpuniun aeiictBus u KI1J] TemioBoit https://m.edsoo.ru/ff0c600a
MAITHHBI
36 [uxn Kapuo u ero KITJI
37 DKOJIOTHYECKHE TIPOOIIEMBI
TEIUIOIHEPTETHKH
38 Oo6o06maromuit ypok «MoJekyisipHas https://m.edsoo.ru/ff0c6938
¢busnka. OCHOBBI TEPMOIMHAMUKI
KonrposasHas pabora 1mo reme https://m.edsoo.ru/ff0c6a50
39 «Monexynsipaas ¢puznka. OCHOBBI
TEPMOIMHAMHKI
40 [TapooOpa3zoBaHue U KOHACHCALIUSI. https://m.edsoo.ru/ff0c63b6
VcriapeHue u KUIeHue
a1 AOCOIOTHASI K OTHOCUTEIBbHAS https://m.edsoo.ru/ff0c64d8
BJI&XKHOCTH BO37yXa. HachIleHHbIH map
Teépnoe Teno. Kpucramumdeckue u https://m.edsoo.ru/ff0c65f0
42 amop(HbIe Tena. AHU30TPOIHUS CBOHCTB
KpUCTaLIOB. JKUIKKHe KPUCTAILIBL.
CoBpeMeHHbBIC MaTEPUAIIBI
[InaByieHHe ¥ KPUCTAIUTA3AIIHSL. https://m.edsoo.ru/ff0c6708
43 VenpHas TENI0Ta MIaBICHUS.
CyO6numarus
44 YpaBHeHHE TEIUIOBOrO OagaHca https://m.edsoo.ru/ff0c6820
DJIEKTPOJIUHAMMKA | Dnextpuzamus Tel. DNeKTpUIecKuit https://m.edsoo.ru/ff0c6bcc
45 3apsz. [IBa Buaa 31eKTpUUECKUX
3apsijioB
[TpoBOHUKY, AUIIEKTPUKH U https://m.edsoo.ru/ff0c6bcc
46 HOJTYTIPOBOTHUKH. 3aKOH COXPaHEHHSI
9JIEKTPHUYECKOTO 3apsijia
B3aumogeiictBue 3apsaoB. 3aKoH https://m.edsoo.ru/ffOc6ced
47 Kynona. ToueuHbIi IeKTpHIECKU

3apsiy



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

48

Hanpsok€HHOCTD 37€KTPUYECKOTO OIS
[IpuHnun cyneprno3unyuun
AIEKTPUYECKUX ToseH. JInnuu
HaINpsHKEHHOCTH

https://m.edsoo.ru/ffOc6df2

49

PabGoTa cun SJICKTPOCTATHUYCCKOI'O I10JIA.

ITorennuan. Pa3HocTh MOTEHIINAIOB

https://m.edsoo.ru/ff0c6f00

50

HpOBOI[HI/IKI/I " JUDJICKTPHUKHU B
SJICKTPOCTATUYCCKOM IT0JIC.
I[I/IBJ'ICKTpI/I‘leCKaH IIPOHUIACMOCTb

https://m.edsoo.ru/ff0c7018

51

Onexrpoémkocts. Konaencarop

https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTH TIIIOCKOTO
KOHJEHCATOpa. DHEPTusl 3apsHKEHHOTO
KOHJIEHCATOpa

https://m.edsoo.ru/ff0c72c0

53

JlaGoparopnas pabora "M3mepenue
AJIEKTPOEMKOCTH KOHACHCAaTopa'

54

[TpuHUMT NEUCTBUS U IPUMEHEHUE
KOHJIEHCATOPOB, KOMMUPOBATHLHOTO
amnrmnapara, CTpyHHOro NpuHTepa.
DINIeKTpOCTaTUYECKas 3aIlHTa.
3a3eMyIeHHE 3JIEKTPONpuOOpOB

55

DIIeKTPUUECKHI TOK, YCIOBHS €0
cyuiectBoBanus. [I0CTOSAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akoH Oma s
ydacTKa 1enu

56

[TocnenoBarenbHOE, apauIenbHOE,
CMEIIaHHOE COCMHEHHE POBOTHUKOB.
JlaGopatopHas pabora «3yueHue
CMEIIaHHOTO COEMHEHHSI PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0

57

PabGora u MOIITHOCTD 3JICKTPUYCCKOTO

Toka. 3akoH J[xoynsa-Jlenna. 3akon Oma

JUTSI TIOJTHOM (3aMKHYTOI)
anexTpudeckon nenu. Koporkoe
3aMbIKaHHUE.

https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

58

JlaGopaTtopHas paborta «3mepeHue
OJIC ncToyHrKa TOKA U €T0
BHYTPEHHETO CONPOTHUBIICHHS

https://m.edsoo.ru/ffOc7ae0

59

Konrponbnas padora mo reme
"DnexkTpoguHaMuKa"

https://m.edso0.ru/ff0c8c56

60

DNEeKTPOHHAs POBOJUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTh
COIPOTUBIICHUS METAIIJIOB OT
teMiiepaTypbl. CBEpXIIpOBOJUMOCTh

61

DNEKTPUUECKUI TOK B BaKyyMe.
CBOJiCTBa 2JIEKTPOHHBIX ITyYKOB

62

[TonynpoBOAHUKH, UX COOCTBEHHAs U
npuMecHas poBoauMocTs. CBoiicTBa
p—n-nepexoxa. IloaynpoBoHUKOBBIE
puOOpbI

https://m.edsoo.ru/ffOc84ae

63

DNEeKTPUUECKHI TOK B pacTBOpax 1
pacriaBax 3JIEKTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLUAITHS.
DIIEKTPOIHN3

https://m.edsoo.ru/ff0c82ba

64

DNEeKTPUUECKUIA TOK B razax.
CaMOoCTOSTEIbHBIA U
HECaMOCTOSITENbHBIN pa3psia. MonHus.
IInazma

https://m.edsoo.ru/ffOc84ae

65

DnexTpudeckre Npudophl U yCTpoiicTBa
U UX [IPaKTHYECKOE IPUMEHEHHUE.
[TpaBuia TeXHUKH O€30MaCHOCTH

https://m.edsoo.ru/ff0c86fc

66

Penrenue 3agad 1o TeMme
«Qnekrpocraruka. [TocTosHHBIM
3JIEKTPUYECKNN TOK. TOKHM B pa3iu4HbIX
cpenax»

https://m.edsoo.ru/ff0c8a8a

67

O06o0maromuii ypok
«DNEeKTPOIMHAMUKA. DIEKTPOCTATHKA

https://m.edsoo.ru/ffOc88be

68

INOBTOPEHHUE

Ntoroseiit ypok

https://m.edsoo.ru/ff0c8f6c



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8f6c

Kaneﬂnapﬂo-TeMaaneCKoe IJIAHUPOBAHUC. ®dusuka 11 kaace

Ne

Yp-

HaumenoBanue pa3jaeina

Tema ypoka

HUcnosb3oBanue
3JIeKTPOHHBIX (LM (PPOBBIX)
o0pa3oBaTeJIbHbIX
pecypcos (QOP, I1OP)

K-Bo
4acoB

Jlara

InJ1aH

dakr

11

11

IJIEKTPOIUMHAMUKA

[TocTosiHHBIE MAarHUTBHI U X
B3aumoeiicteue. MarautHoe nose. Bektop
MarHUTHON MHIYKIUU. JIMHUM MarHuTHOU
WHIYKLIUU

https://m.edsoo.ru/ff0c9778

MarnuTHO€E 1oJie TPOBOTHUKA C TOKOM.
OnbiT Opctena. Bzaumonelicreue
MIPOBOJTHUKOB C TOKOM

https://m.edsoo.ru/ff0c98fe

JlaboparopHas padorta «/3yuenue
MAarHUTHOTO TIOJISl KATYIITKHA C TOKOM))

https://m.edsoo.ru/ff0c98fe

JleficTBrE€ MarHUTHOTO TOJIL HA MPOBOJIHUK
¢ TokoM. Cuita Ammepa. JlaboparopHas
paborta «VccnenoBanue neHCTBUS
MTOCTOSIHHOTO MAarHUTa Ha PaMKy C TOKOM»

https://m.edsoo.ru/ff0c9ac0

JleficTBE MarHUTHOT'O MOJIS Ha
JBIDKYIIYIOCS 3apshKeHHYI0 yactuiry. Cuna
Jlopenma. PabGora cunbl Jlopenna

https://m.edsoo.ru/ff0c9df4

OnexTpoMarHuTHas uHAyKus. [ToTok
BEKTOpa MarHUTHOM uHAyKuuu. 31C
MHIYKIHMH. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanest

JlabopaTopHas pabota «VccnenoBanne
SIBIICHUS DJICKTPOMArHUTHOM WHIYKITHID)

https://m.edsoo.ru/ff0cal50

NHAyKTUBHOCTB. SIBI€HUE CAMOUHIYKIUH.
OJ1C camouHIyKIIMK. DHEPTUs MarHUTHOTO
TTOJIS KaTYIIKH C TOKOM. DJIEKTPOMarHUTHOE
mnoje

https://m.edsoo.ru/ff0ca600

TexHudeckue ycTpoucTBa U UX
IIPUMEHEHHE: IOCTOSTHHbIE MATHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIIb,



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

YCKOPHUTEIH 3JIEMEHTAPHBIX YaCTHIIL,
WHAYKIMOHHAS [I€Yb

10

O6o6maromuii ypok «MarauTHoe mosie.
DJIeKTPOMArHUTHAST WHTYKITUSI»

https://m.edsoo.ru/ffO0cab82

11

KonTponpHas padbota mo Teme «MarHuTHoe
roJie. DIeKTPOMarHuTHasE MHAYKIUSD)

https://m.edsoo.ru/ff0cad58

12

KOJIEBAHUSA 1
BOJIHbI

CB000O1HBIE MEXAHUYECKHUE KOJICOAHMUS.
I"apmonnueckue kKosiebanus. Y paBHEHUE
rapMoHuuYeckux konebanuit. [Ipespaienue
SHEPTHH

https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas pabdota «MccnegoBanue
3aBHCHUMOCTH TEPHO/Ia MAIIBIX KOJIeOaHMIA
rpy3a Ha HUTH OT JJIMHBI HUTH U MaccChbl
rpy3a»

14

Konebarenbublit kKoHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHBIC KOJICOaHUS B UACATEHOM
KoJe0aTebHOM KOHTYpE. AHATIOTHS MEXKIY
MEXaHHYECKUMH U JIEKTPOMArHUTHBIMU
KoJIe0aHusIMHU

https://m.edsoo.ru/ff0ch820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUSI
SHEPTUH B UJIeaTHHOM KOJIe0aTeIbHOM
KOHTYpE

https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o 3aTyxaromux KojaeOaHHsIX.
By eHHbIE MEXaHUYECKUE KOJIeOaHMUs.
Pesonanc. BeinyxaeHHbIE
AJIEKTPOMAarHUTHbIE KoieOaHus

https://m.edsoo.ru/ffOchb86

17

Ilepemennsbiit Tok. CHHYCOUJAIBHBIN
IIEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOTO
TOKa. AMIIUTYJHOE U JACHCTBYIOIIEE
3HAYEHHE CHUJIbI TOKA W HAIIPSKEHUS

https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IpousBoacTso, nepegaya
1 IoTpebIeHNe AIEKTPUUECKON dSHEprun



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YCTpoHCTBO U MPaKTHUECKOE MPUMEHEHUE
ANEKTPUYECKOT0 3BOHKA, FEHEpaTOpa
MIEPEMEHHOT0 TOKa, JJMHHI JJIeKTponepeaay

https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKU IIPU ITPOU3BOACTBE
anekTposHeprun. KynpTypa ucnonb3oBaHus
JIEKTPO3HEPTUH B IOBCEIHEBHOM JKU3HU

21

MexaHU4ecKue BOJTHBI, YCIOBHUS
pacnpocrpanenus. [lepuon. Ckopocth
pacrpocTpaHeHHsI U JJTUHA BOJIHBI.
HOHepe‘-IHI)IC 1 IPOJ0JIbHBIC BOJIHBI

https://m.edsoo.ru/ffOccab4

22

3Byk. CkopocTh 3ByKa. [ poMKOCTb 3ByKa.
BricoTa Tona. TemOp 3ByKa

https://m.edsoo.ru/ffOcccOc

23

3JI€KTpOMaI‘HI/ITHI>IC BOJIHBI, UX CBOICTBA U
CKOPOCTbh. [Mxana QJICKTPOMAIrHMTHBIX BOJIH

https://m.edsoo.ru/ffOccfe0

24

[IpuHUHMIIB paIUOCBSA3U U TEIICBUICHHS.
PazButue cpencts cBsa3u. Paguonokanus

25

Kontponbnas padota «Konebanus u
BOJIHBD)

https://m.edsoo.ru/ffOcc6f8

26

[IpssMonMHENHOE PacIIpOCTPAHEHHUE CBETA B
OHOPOJHOM cpeze. ToueuHblid HCTOUHUK
ceera. JIyu cBera

https://m.edsoo.ru/ff0cd350

27

OtpakeHue cBeTa. 3aKOHbI OTPAXKECHHUS
cseta. [locTpoenune n3o0paxeHuii B
IUIOCKOM 3€pKaJie

https://m.edsoo.ru/ffOcd4e0

28

[Ipenomnenue ceera. [lonHOE BHyTpeHHEE
oTpaxxkeHue. IIpenenbHplil yrosa noaHoro
BHYTPEHHETO OTPAXKEHU

https://m.edsoo.ru/ff0cd7f6

29

JlaGopatopnas pabora «M3mepenue
MIOKa3aTels MPEJTOMIICHHS CTEKIIa»

https://m.edsoo.ru/ff0cd67a

30

JIunzel. [loctpoenue nzodpaxxeHuii B TUH3E.

@opMyiia TOHKOU JIUH3bIL. Y BEIIMYECHUE
JIMH3BI

https://m.edsoo.ru/ffOcddle

31

Jlaboparopnas pabota «lccrnenoanue
CBOMCTB M300pa)kKCHUH B JIMH3AX)



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

32

Jucnepcus ceera. CoKHBIA COCTaB OEII0TO
ceeta. L[Ber. JlabopaTopHas padora
«Habnroienue qucnepcuu cBeTay

33

Wutepdepennus ceera. Audpakius cera.
JnpakunonHas pemérka

https://m.edsoo.ru/ff0ced22

34

HOHepe‘-IHOCTB CBCTOBBIX BOJIH.
HOJ'I?IpI/I?)aI_[I/IH CBCTa

https://m.edsoo.ru/ffOcf02e

35

Onrtuyeckre mpuOOPHI M YCTPOHCTBA U
yCJI0BHS UX O€30I1aCHOTI0 MPUMEHEHUS

36

OCHOBBI
CIIEIIMAJIBHOM
TEOPUU
OTHOCHUTEJBbHOCTH

['paHu1Ibl NPUMEHUMOCTH KJIACCUUYECKOU
MexaHuku. [locTynarel crienuaibHON TEOPUU
OTHOCHUTEIBHOCTHU

https://m.edsoo.ru/ff0cf862

37

OTHOCHUTEILHOCTD OIHOBPEMCHHOCTH.
3aMCIlJICHI/I€ BPCMCHH U COKPAIICHUC NJIMHBL

https://m.edsoo.ru/ffOcfa4?2

38

OHeprus U UMILYIIbC PEIATUBACTCKON
gacTulbl. CBSA3b MacChl ¢ YJHEPrUeH u
VMITYJIbCOM. DHEPIHUsl IOKOsI

https://m.edsoo.ru/ffOcfc68

39

Kontponbnas padota «Ontuka. OCHOBBI
CHEIHaIbHON TEOPUH OTHOCUTEIEHOCTI

https://m.edsoo.ru/ffOcf6f0

40

KBAHTOBAS
PU3UKA

®otonbl. opmyna [Mnanka. DHeprus u
UMIynbC HOTOHA

https://m.edsoo.ru/ffOcfel6

41

OTtkpeiTHE U HccienoBanue Gorodddexra.
Onreitel A. I'. CtoneToBa

https://m.edsoo.ru/ffOcffc4

42

3akonsl oTodrpdekra. YpaBHeHue
OnHiTeitHa 11 poroapdexra. «KpacHas
rparutay hotodddexra

https://m.edsoo.ru/ff0d015e

43

JlaBmenwne cBera. OnwiTh [1. H. JIeOenena.
XUMHYECKOE JeHUCTBUE CBETA

https://m.edsoo.ru/ff0d04a6

44

TexHu4eckue ycTpoucTBa U NPAKTUYECKOE
npuMeHeHue: (OoTOdIEeMEHT, (POToaaTUHK,
CoJIHeUHas OaTapesi, CBETOIUO]]

45

Pertennie 3aga4d mo reMe «DIE€MEHTEI
KBAaHTOBOU OIITHUKU)

https://m.edsoo.ru/ff0d0302



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

46

Monpens atoma Tomcona. OnbBITEI
Pesepdopna o paccessHUIO 0-9acTHII.
[TnanerapHas Moienb aToma

https://m.edsoo.ru/ff0d091a

47

ITocTtynatsr bopa

https://m.edsoo.ru/ff0d0afa

48

Wznyuenue u nornomeHue GoTOHOB MPU
IIEpPEX0/I€ aTOMa C OJJHOTO YPOBHS YHEPIUU
Ha Jipyroi. Bujsl ciekTpos

https://m.edsoo.ru/ff0d0afa

49

BomnHoBrle cBoricTBa yacTul. BoiHEI e
Bpoiins. KopnyckynsipHO-BOIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHY)KJICHHOE
W3IIy4eHUE

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PAAMOAKTUBHOCTH. OIBITHI
Pesepdopna mo onpexnenenuto cocrasa
PaaOaKTHBHOTO U3ITYYCHHUS

https://m.edsoo.ru/ff0d0fd2

51

CaoiictBa anba-, 6era-, raMMa-H3ITydeHHsI.
BrusiHue pajuoakTHBHOCTH Ha )KUBBIC
OPTraHU3MBbI

52

OTkpbITHE IPOTOHA U HEUTpPOHA. M30TOIBI.
Anbda-pacniaz. DNEKTPOHHBINA U
MO3UTPOHHBIN OeTa-pacmas. ['amma-
W3Ty4YCHHE

https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B siipe. SInepHble
peakuuu. AnepHsiiil peakrop. [Ipodaemst,
[IEPCIEKTUBBI, JKOJIOTHUECKUE ACTIEKThI
SIIEPHOMN YHEPTETUKH

https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble yacTullbl. OTKpBITHE
MO3UTPOHA. MeTO 16l HAOTIOIEHUS U
pPEruCTpalvK JIEMEHTAPHBIX YaCTHII.

https://m.edsoo.ru/ff0d0e38

55

SJEMEHTHBI
ACTPOHOMUMH N
ACTPOOU3UKU

Oransl pazBuTHs acTpoHoMmuHu. [Ipuknannoe
U MHPOBO33PEHUYECKOE 3HAYCHUE
acTpoHoMuu. Buj 3B&€31H0TO HEbAa.
Co3Be3nus, sspkue 3BE3/1bl, IUIAHETHI, UX
BuAMMoOe ABIbkeHMe. CojTHEUHas cUcTeEMa

56

Comnnaue. ConHeuHas akTUBHOCTE. McTouHMK
sHepruu CoJiHIIa U 3BE3NT



https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1bI INIABHOM MOCIEA0BATEIHLHOCTH.
Buytpennee crpoenue 38€311. CoBpeMEHHbIE
MIPEACTABICHUS O IPOUCXOKIACHUU U
sBosronnu ConHIa U 3BE3]1

58

Muneunsii [Tyt — Hama ["anakTuka.
TTonoxxeunue n aemxenne CoiHIla B
lNanmaktuke. ["anaktuku. YEpHbIE IBIPHI B
sJlpax rajJlakKTUK

59

Bcenennas. Pa3zoeranue ranaktuk. Teopus
bonboro B3peiBa. PenukTOBOE N3IyUYEHHE.
MeraraiakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUHT

61

KonTponbHas pabota «neMeHTHI
ACTPOHOMHU M aCTPOPUIUKI

62

OBOBILIAIOLIEE
IMMOBTOPEHUE

Poinb ¢pu3uku 1 acTpoHOMHHM B
9KOHOMHYECKOM, TEXHOJIOTHUISCKOM,
COLIMAJILHOW U 3THYECKOM chepax
JESATEIbHOCTH YEJI0BEKA

63

Poinb 1 MecTO GU3MKK M ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

64

Ponb pusmueckoit Teopun B popMupoBaHUU
MpeACTaBICHUH O (PU3NYECKON KapTHUHE
MHpa

65

MecTo ¢u3nueckoi KapTUHBI MHpa B 00IIEM
Py COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

66

MarnuTHOe noje. JIeKTpoOMarHuTHast
WHIYKIUS

67

Ontuka. OCHOBBI CIICLIMAIbHOM TCOpUHn
OTHOCHUTCIBHOCTU

68

KBanroBas ¢usnka. D1eMeHThl aCTPOHOMHUHU
1 acTpo(U3UKU

https://m.edsoo.ru/ff0d1784
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