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HosicHuTeIbHASA 3aNIHCKA
Pabouas nmporpamma no ydeOHOMy mpeamery «DPu3uKa» Ha YpOBHE CpeIHero oOIero

O6pa3OBaHI/I$I COoCTaBJICHA HaA OCHOBC:

®denepanbHoro 3akona «O0 obpazoBanuu B Poccuiickoit @enepanun» ot 29.12.2012 Ne273-
D3;

®denepanbHoro 3akoHa OT 24 ceHtssOps 2022 1. Ne 371-d3 «O BHECEHWM U3MCHCHUH B
OenepanbHblii 3akoH «O0 oOpazoBanuu B Poccuiickoit ®enmepanmm» u crathu |
®enepanbHOro 3akoHa «O0 o0s3arenbHbIX TpeOoBaHUAX B Poccuiickoit denepanumny;
npukaza Munnpocsenienust Poccun ot 31.05.2021 Ne 287 «O6  yTBepkJIeHUU
(dbeneparTbHOTO TOCYIApCTBEHHOTO 00pa30BaTENbHOTO CTaHIApTa OCHOBHOTO OOIIEro
obpazoBanus» (aanee — ®I'OC OOO TpeTbero NOKOJIEHUs:);

[Ipukaza MunucrepctBa mnpocsemeHus P® ot 12.08.2022 r. Ne 732 «O BHeceHUU
U3MEHEHUH B (eaepanbHbIi TOCYJapCTBEHHBIN 00pa30BaTeNbHBIH CTaHAAPT CPEAHErO
obmiero oOpa3oBaHHsI, YTBEPXKICHHBIH TMpHKa3oM MHHHCTEpPCTBA OOpa3oBaHHS W HAYKH
Poccuiickoit ®eneparuum ot 17 mast 2012 Ned 13y

[Ipuka3za MunucrepctBa npocsenienust Poccuiickoit @enepanuu ot 18.05.2023 Ne 371 "O06
yTBEepKAeHHH  (enepalbHOM  00pa3oBaTeIbHOM  MPOrpaMMbl  CpEeIHEro  oOIero
obpasoBanus" (3aperucrpupoBan 12.07.2023 Ne 74228)

TpeGoBanmii k pe3yabTaTaM OCBOSHHUS OCHOBHOW 00Opa30BaTEbHON MPOTPAMMBI CPETHETO
obmero oopazoBanus, mpeacrabieHHbx B @T'OC COO;

denepanbHO 00pa30BaTEIBLHON MTPOTrpaMMBbI CpetHero oorero oopazosanus (nanee - GOI1
COO) paspabotanHoii B coOTBeTCTBUU C [lopsakom pa3pabOTKH U yTBEPKIACHUS
(dhenepabHBIX OCHOBHBIX 00111€00pa30BaTEIbHBIX MPOTPAMM;

npukaza Munnpocsenienus: Poccun ot 18.05.2023 Ne 371 «O06 yrBepxaeHnn dheaeparbHOM
00pasoBaTeIbHON MTPOrpamMMBbl cpeaHero odiero oopazosanus» (manee — DOIT COO);
denepanpHO pabodeii mporpaMMbl CPEAHETO 0OIIero 00pa3oBaHus MO MPEAMETY;

Pa6oueit mporpammel Boctiutanuss MBOYCOII um. M.IO. JlepmonTOBa ¢. 3acedHoe;
IIpukaza MunnpocsBemenus ot 22.03.2021 Ne 115 «0O06 yrBepxkaenun Ilopsnuka
OpraHM3allil ¥ OCYIIECTBICHUS O0O0pa30BaTENbHON JIEATEIBHOCTH IO OCHOBHBIM
oOmieo0pa3oBarenpbHbIM IIpOrpaMmMaM — 0Opa3oBaTeNIbHBIM IPOrpaMMaM HaydaibHOTO
00111eT0, OCHOBHOTO OOIIIET0 U CPEeIHEro 00IIero o0pa3oBaHus;

CIT 2.4.3648-20 «CaHUTapHO-3MUIEMHUOJIOTHYECKHE TpeOOBaHUS K OpraHu3aIusaM
BOCIIUTAHHUS U OOYyYEHHs, OTIbIXa M O3JIOPOBJICHUS JETEH M MOJOISKU», YTBEPKICHHBIX
MOCTAHOBJEHUEM IJIaBHOTO caHuTapHoro spada oT 28.09.2020 Ne 28:

CanlluH 1.2.3685-21 «I'urueHnyeckue HOPMATHUBBI W TPeOOBaHHS K OOCCIECYCHHIO
O0e3omacHOCTH W (W) OE3BPEAHOCTH Il YeloBeKa (aKTOPOB Cpeabl OOUTaHH,
YTBEPK/ICHHBIX IOCTAHOBJICHUEM I[JIABHOTO CaHUTApHOrO Bpaya oT 28.01.2021 Ne 2
[Tonoxenusst o paboyeil mporpamMMe Yy4eOHBIX MPEIMETOB, KypCOB, MOJIYJeH, KypcoB
BHeypouHo# aearenpHocT MBOYCOIL nM. ML.IO. JlepmoHTOBa c. 3aceuHoe.

Ha peanu3zaiuio 1aHHON IporpaMMbl, COrNIaCHO Y4eOHOMY IJIaHY YUpEKJeHHUs, OTBOAUTCS 2 yaca

B Hezento (68 4acoB roJ1) B KaX/I0M KJIacC€ B COOTBETCTBHHM C I'0OJIOBBIM KaJIEHJAAPHBIM YU€OHBIM
rpadukom padoTsl mkoJisl Ha 2023-2024 yueOHbIil o1 M COOTBETCTBYET y4eOHOMY IJIaHY IIKOJIBI.


https://vip.1zavuch.ru/#/document/99/603340708/
https://vip.1zavuch.ru/#/document/99/566085656/ZAP23UG3D9/
https://vip.1zavuch.ru/#/document/99/566085656/
https://vip.1zavuch.ru/#/document/99/573500115/XA00LVA2M9/
https://vip.1zavuch.ru/#/document/99/573500115/

OO01mas xapakTepucTHKA NpeaAMeTa.

®dwusmKa KaKk Hayka 0 HauboJiee OOIUX 3aKOHAX MPUPOIbI, BHICTYMAs B KAYECTBE Y4EOHOTO
IIpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBII BKJIaJ B CUCTEMY 3HAHUI 00 okpykatouieM Mupe. OHa
pacKphIBaeT poOJib HAYKH B SKOHOMHUYECKOM M KyJbTYPHOM pa3BUTHH OOIIECTBA, CIIOCOOCTBYET
(OpPMHUPOBAHHUIO COBPEMEHHOTO HAyYHOTO MHPOBO33peHHs. s pemenus 3amad GopMHpPOBaHUS
OCHOB Hay4HOI'0 MUPOBO33pPEHHS, Pa3BUTUS UHTEUIEKTYaJIbHBIX CIIOCOOHOCTEN U MO3HABATEIbHBIX
MHTEPECOB IIKOJBHUKOB B MpoIecce N3ydeHHus (HU3UKA OCHOBHOE BHHMAHHE CIIEAYET yACISITh HE
repeiaue CyMMbI TOTOBBIX 3HaHMM, a 3HAKOMCTBY C METO/IaMU HAYYHOT'O IO3HAHUS OKPYKAIOLIET0
MHpa, NOCTAaHOBKE MpoOieM, TPeOYIOUUX OT yJallMXCsl CaMOCTOSITENIbHON AEATEIbHOCTH MO X
paspemienuto. IloguepkHeM, 4TO O3HAKOMJIEHHE IIKOJBHUKOB C METOJIaMU HAayYHOTO MO3HAHUSA
MIPENIoaraeTcsi MPOBOAUTh MPU M3YYEHMHM BCEX pa3/eioB Kypca (U3UKHM, a HE TOJIBKO IpHU
M3Y4YEeHUHU CIIEUANbHOTO paszjena « du3nka kak Hayka. MeTo bl Hay4HOTrO TO3HAHUS PHUPOIbI».

I'ymanuTapHoe 3HaueHHe (PU3MKHU KaK COCTAaBHOW YacTh 0011ero o0pa3oBaHUM COCTOUT B TOM,
4TO OHA BOOPYXKAET WIKOJbHUKA HAYYHLIM MEMOOOM NO3ZHAHUA, TIO3BOJIIOUINM I0JIy4aTh
00BEKTUBHBIE 3HAHUS 00 OKpPYXAIOIIEM MUpE.

3HaHMe (QU3NYECKHX 3aKOHOB HEOOXOIUMO JJISi M3YyUEHHUs XUMHH, Onoyioruu, (Gu3nueckoit
reorpaduu, Texuosorun, ObX.

Kypc ¢usukm B mpumepHO mnporpamMme cpefaHero (MOJIHOro) oOmero oOpa3oBaHUS
CTPYKTYpUpYETCSI Ha OCHOBE (PU3MUECKMX TEOpHil: MexaHMKa, MOJIeKylspHas (¢uU3HKa,
ANIEKTPOJMHAMUKA, SJICKTPOMArHUTHBIE KOJICOAHUS ¥ BOJIHBI, KBaHTOBasI (PU3HKA.

H3yyenue ¢uzuku 6 o0pazosamenvHvlX YuUpedcOeHUAX CpeoHezo 00ueco odpazoeanus
HANPAaeneHo Ha O0CMUNCeHUe CeOYIOUUX YeTlell:

OCBOEHHE 3HAHUIT 0 METO/IaX HAYYHOTO TO3HAHUS MPUPOJIbI; COBPEMEHHOU (PU3MYECKOI KapTHHE
MHpa: CBOMCTBax BEIIECTBA M TOJIA, MPOCTPAHCTBEHHO-BPEMEHHBIX 3aKOHOMEPHOCTSX,
JUHAMHYECKUX W  CTAaTUCTUYECKMX 3aKOHAaX MPHUPOJbI, DJIIEMEHTapHbIX YacTHIAX H
(GbyHIaMEHTAJIbHBIX B3aUMOJCHUCTBUSIX, CTPOGHUU U HBOJIONUM BceneHHOW; 3HAKOMCTBO C
OCHOBaMHU (PYHAAMEHTaIbHBIX (DU3MUECKUX TEOPUN: KIACCHUYECKON MEXaHWKH, MOJIEKYJSpHO-
KMHETUYECKOUW Teopuu, TePMOJAUHAMUKH, KIIACCUUYECKON AJIEKTPOAUHAMUKH, CIIEIHAILHOM Teopuun
OTHOCHUTEIIbHOCTH, KBAHTOBOI TEOPHH;
OBJIaJleHHe YMEHHSIMH IPOBOJUTH HAOIIOJCHMS, MJIAHUPOBATh U BBHINOJIHATH SKCIIEPUMEHTHI,
oOpabaTeIBaTh pe3yIbTaThl U3MEPEHUM, BHIABUTATh TUIIOTE3bl U CTPOUTH MOJIENH, YCTAHABINBAThH
IPaHULIbI UX TPUMEHUMOCTH;
NpuMeHeHHe 3HAHUI 10 ¢u3nKe Ui OOBSCHEHUS SBJICHHWM MPHUPOJbI, CBONCTB BEILECTBA,
MPUHIUIOB PabOThl TEXHUYECKUX YCTPOUCTB, peuieHus (U3NYECKUX 3aad, CaMOCTOSTEIBHOTO
NpHOOpeTeHUsT U OIICHKM JOCTOBEPHOCTH HOBON uHGOpManuy (U3UYECKOTO COJCpKaHUs,
WCIOJIb30BAHUS COBPEMEHHBIX HH(POPMAIIMOHHBIX TEXHOJOTHI A TMOHWCKa, HepepaboTKu u
MpeabsBICHUS Y4eOHOM 1 HaydYHO-TIONMYASpHOU HH(pOpMaLUU 1o pusuke;
Pa3BUTHE NMO3HABATEJIbHBIX HHTEPECOB, MHTE/VIEKTYAJbHbIX U TBOPYECKHX CIIOCOOHOCTEH B
mporecce pemeHus (U3NYECKUX 3aJad U CaMOCTOSITENIFHOTO MPHOOpETEeHUs: HOBBIX 3HAHUIA,
BBITIOJTHEHUS SKCIIEPUMEHTAIBHBIX HCCIIEOBAHUM, TIOJTOTOBKU JOKIAIO0B, pedepaToB U APYrux
TBOPUYECKUX padoT;
BOCIIMTAHME JlyXa COTPYJIHHMYECTBA B IIPOLIECCE COBMECTHOTO  BBINOJIHEHUS  3ajad,
YBOKHUTEIHLHOTO OTHOIIEHHS K MHEHHIO OMIMOHEHTa, 000CHOBAHHOCTH BBICKAa3bIBAEMOU MO3HIINH,
FOTOBHOCTU K MOPAJIbHO-3TUYECKOMN OLIEHKE MCHOJIb30BaHUSI HAYYHBIX JOCTUKEHUN, YBAXKEHUS K
TBOpIIAaM HAayKd ¥ TEXHUKH, OOECIEYMBAIOIIUM BEIYIIYI0 pOJIb (QU3UKK B CO3JAaHUU
COBPEMEHHOTO MUpPa TEXHUKH;



HCIOJIb30BaAHHE MPHOOPETEHHBIX 3HAHUN W YMEHMIl [T PEIICHHUS MPAKTHUECKUX, KUZHCHHBIX
3aja4, PalMOHAILHOIO IMPHPOJIONOIB30BAHMS U 3alIMThl OKPYXAIOIIEH Cpelbl, oOecreueHus
0€30IIaCHOCTH XU3HEAEATEAbHOCTHA YEJIOBEKA U OOLLIECTBA.

OO0uieyyeOHbIe yMEHNs, HABBIKH U CIIOCOOBI J1eSITeJIbHOCTH

Pabouast mporpamma mnpeaycMarpuBaeT GOPMUPOBAHUE Y MIKOJHLHUKOB OOINCY4COHBIX YMEHHUU U
HaBBIKOB, YHHBEPCAJIbHBIX CIIOCOOOB JEATENBHOCTH M KIIOYEBBIX KOMIETEHUIUH. B 3TOM
HalpaBJICHUW TIPUOPUTETAMH JUISI IIKOJBHOTO Kypca (HU3WKH Ha 3Tale OCHOBHOTO OOIIEro
00pa3oBaHUs SABJISIOTCS:

To3znasamenvrnas oesmenvHoCmb:

® CIIOJIb30BaHME JUISl IO3HAHUS OKPY)KAIOIIET0 MUPa PA3IMYHBIX €CTECTBEHHOHAYYHBIX
METO/I0B: HaOII0CHNE, U3MEPEHHE, SKCIIEPUMEHT, MOJIETMPOBAHMUE;

e (¢dopMHUpOBaHHE YMEHHMN pa3nuyaTh (AaKThl, TUIMOTE3bl, MPUYUHBI, CIEICTBUS,
JI0Ka3aTeNbCTBA, 3aKOHBI, TEOPUU;

® OBJIAJICHUE a/IeKBaTHBIMU crocobamu pelieHus TEOPETHIECKUX u
SKCIIEPUMEHTAIbHBIX 3a7a4;

e TPUOOPETEHHE OIbITa BBIJIBIKCHUSI THUTIOTE3 IS OOBSICHEHUSI M3BECTHBIX (PAKTOB U
AKCIIEPUMEHTAILHON MTPOBEPKH BBIJIBUTAEMBIX THITOTE3.

Hnghopmayuonno-kommyHukamusnas 0esamenbHoCmy.:

® BJAJeHHEC MOHOJOTHYECKOW ¥ JHAIOTUYECKOH pEublo, pa3BUTHE CHOCOOHOCTH
MMOHUMATh TOYKY 3peHHs cCOOeCeTHUKA U TPU3HABATh NPAaBO Ha MHOE MHCHUE;
® UCMOJB30BaHWUE [UIA PEUICHHS TO3HABATEIBHBIX W KOMMYHHMKATHBHBIX —3a/ad
pa3IMYHBIX UCTOYHUKOB MH(OPMAIIUH.
Pegnexcusnas oesmenvrnocmon:

® BJIQJICHUC HaBblIKaMKW KOHTPOJIA MW OICHKHU CBOCH ACATCIIBHOCTH, YMCHHEM
IpCABUACTb BO3SMOXKHBIC PE3YJIbTAaThl CBOUX ,Z[Gf/iCTBI/IfII

® OpraHu3anusa yqe6H0171 JCATCIIBHOCTH.: IIOCTaHOBKa  1ICJIH, IIJIaHUPOBAHUC,
OIPCACIICHUE OINITUMAJIBHOI'0 COOTHOIICHUWA LEJIIN U CPEACTB.

COJAEPXAHHME. 10 knacc
(68 )

Pa3zpnen 1. ®usuka u MeTOAbl HAYYHOI0 NO3HAHUSA
®usnka — Hayka o mnpupoje. HayuHble meTonpl mo3HaHUA OKpyKawliero mupa. Poib
AKCIIEPUMEHTA U TEOPUH B TIPOLIECCE MMO3HAHMS MPUPOJIBI. DKCIICPUMEHT B (PU3HKE.

MopaenupoBanue ¢Gu3MUecKuX sBICHUH W mpoueccoB. Hayunele rumotes3bl. dusnueckue
3aKOHBI U Teopuu. [ paHUIIBI TPUMEHUMOCTH (pU3HUECKUX 3aKOHOB. [IpHHIIUIT COOTBETCTBHUSL.

Pons m mecro ¢usuku B (opMuUpOBaHMM COBPEMEHHOM Hay4dHONW KapTUHBI MHpa, B
IIPAKTUYECKON JESITEIbHOCTH JIFOIEH.

Jlemoncmpayuu
Amnanorosble U IU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUUKH.



Pa3zgen 2. Mexanuka

Tema 1. Kunemamurka

Mexanudeckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOTO JIBIKeHUsI. CucTema oTcuéra.
Tpaexropust.

[lepemenienue, CKOpocTh (CpeiHSAs CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOPEHHE
MaTepUAIbHOM TOUYKH, MX MPOEKIMH Ha OCU cHCTeMbl KoopAuHar. CloxeHHe IepeMelleHUul u
CJIO’KEHHE CKOPOCTEM.

PaBHOMEpHOE W paBHOYCKOpEHHOE NPSAMOJIMHEHHOE MABMXKeHue. ['paduxu 3aBHCUMOCTH
KOOpAMHAT, CKOPOCTH, YCKOpEHUusl, NyTu H HepeMELIEHUs] MaTepUaIbHOM TOYKU OT
BpEMEHHU.

CBoboaHoOe majieHre. Y CKopeHrue CBOOOTHOTO TaCHUSI.

KpuBosmHeliHoe nBHKeHNE. [[BrkeHNEe MaTepruaibHOM TOYKH IO OKPYKHOCTH C TIOCTOSIHHOM
10 MOJAYJTIO CKOPOCTBIO. YTJIOBasi CKOPOCTh, JTUHEHHAsE CKOpocTh. [lepron n yactora oOpaiieHus.
[leHTpOCTpEMHUTENIBHOE YCKOPEHHUE.

Texnuueckue ycTpolcTBa M IMPAKTUUECKOE NMPUMEHEHHUE: CIHJIOMETp, ABM)KEHHE CHAPSIOB,
LIETTHBbIE U PEMEHHBIE NIEpElayu.

JdeMoHcTpanuu

Mogenb cucteMbl 0TCUETA, UILTFOCTPAIIAS KHHEMAaTUYECKUX XapaKTEPUCTUK JIBHKCHUSI.
[IpeobpazoBaHue ABMKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXe U B pa3peKeHHOM MTPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpoleHHOTOo MO YTIIOM K TOPU30HTY M TOPU30HTAIBHO.
N3mepenue yckopeHust CBOOOTHOTO MaeHHUSL.

Hanpasnienne ckopocTH NMpH IBMKEHUU 110 OKPY>KHOCTH.

Y4yeHU4ecKHUil IKCIIEPUMEHT, JJa00paTOpHbIe padoThI

N3ydeHne HepaBHOMEPHOTO BUKEHHS C LIEIbIO OMPEIEICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIICHUS MEXy MYyTSMHU, MPONHICHHBIMHU TEJIOM 3a MOCJelI0BaTelIbHbIC
paBHbIE POMEXKYTKH BPEMEHHU MTPU PAaBHOYCKOPEHHOM JIBM)KEHUU C HaualbHOU CKOPOCTHIO, PABHOM
HYIIIO.

W3ydeHue nBUKEHUS MIApUKa B BA3KOM KUAKOCTH.

N3yuenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpuniun otHocutenbHocTH ["anuiies. IlepBoiii 3akoH HproToHa. MHepuuanibHbIE CHCTEMBbI
OTCuéTa.

Macca tena. Cwuna. Ilpunuun cynepno3unmu cuil. Btopoit 3akoH Herotona ans
MatepuanbHOM TOUKU. TpeTuii 3akoH HeloTOHA /1711 MaTepraibHbIX TOYEK.

3akoH BceMHupHOro TsaroteHus. Cuna tsokectu. [lepBas kocMudeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Buasl Tpenus (moxosl, ckoibkeHus, kadenus). Cuna tpenus. Cyxoe tpenue. Cuna
TPEHHS CKONBXKEHHsSI U cuia TpeHusl mokosi. KoadduuneHnt Tpenus.
Cuina conpoTUBIIEHUS IPU ABMKEHUU TeNa B )KUJIKOCTH WJIU Tas3e.

[TocTynarensHO€ ¥ BpamareabHOE ABUKEHUE aOCOTIOTHO TBEPAOTO TeNa.

MOMEHT CUJIbI OTHOCHUTENBHO OCH BpauieHus. 1lnedo cuibl. YcenoBus paBHOBECUS TBEPIAOTO
Tena.

TexHuyeckue yCTpOMCTBA W NPAKTUYECKOE IMPUMEHEHHE: MOMUMUIHUKH, JBHXKECHUE
HWCKYCCTBEHHBIX CIIyTHUKOB.



JdeMoHcTpanuu

SIBnenue nHepLUU.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TEN.

Bropoi1 3akoH HeroTona.

N3mepenue cui.

CrnosxeHue cuil.

3aBHCHMOCTB CHJIBI YIPYTOCTH OT JeOpMaIiuu.

HeBecomocts. Bec Terna npu yCKOpEHHOM MOABEME U NTAJICHUM.
CpaBHEeHHE CUJI TPEHUS TOKOSI, KAUEHUS U CKOJIb)KEHUS.
YcnoBus paBHOBecHs! TBEPAOTO Tesa. Bupl paBHOBECHS.

Y4yeHunueckui IKCIIEPUMEHT, JIadopaTopHbie padoThI

N3yuenue nBuxenust Opycka o HaKJIOHHOM MJIOCKOCTH.

WccnenoBanue 3aBUCHMOCTH CHUJI YIPYTOCTH, BO3HUKAIOIIUX B TPYKHHE U PE3UHOBOM
obpasiie, oT ux aedopmaliuu.

HccnenoBanue ycioBuil paBHOBECHs TBEPAOIO Tella, UMEIOIIETO OCh BPALLIEHUS.

Tema 3. 3aKonbl COXpaAHEHUA 8 MEXAHUKE

Nmmynbe MaTepranbHOM TOYKH (Tesia), CHCTEMBI MaTepUaIbHBIX TOYCK.
NMnynbe critbl M M3MEHEHUE UMITYJIbCA Tea. 3aKOH COXPAHEHHUs UMITYJIbCa.
PeaxkTnBHOE IBIDKEHUE.

Pabora cuibl. MOIIHOCTE CHIIBI.

Kunerndeckass 3Hepruss MarepuaibHOW TOUYKH. Teopema 00 H3MEHEHHWH KHUHETHYECKOU
SHEPrUH.

[TorenumansHas s>Heprus. [loTeHmanpHas SHEPTUS yNPyro AehOPMUPOBAHHOW MPYKHUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHple M HEMOTEHUHUATIbHbIE CUJbl. CBS3b PaOOTHl HEMOTEHIMANBHBIX CHUJI C
M3MEHEHNEM MEXaHUYECKON YHEPTUU CUCTEMBI TEll.
3aKOH COXpaHEHHSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heylpyrue CTOJKHOBEHHUS.

Texuuueckue yCTpOHCTBAa M MPAKTUYECKOE IMPUMEHEHHE: BOAOMET, KOMEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PaKeT.

JdemoHcTpauuu

3aK0oH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE ABIKEHUE.

[lepexo moTeHNIMATBHON PHEPTUN B KHHETHUECKYIO U OOPaTHO.

Y4yeHu4ecKHUii IKCIIEPUMEHT, Ja0opaTopHbIe padoThI
N3ydyeHne abCONIOTHO HEYNPYroro yaapa C TOMOMIbIO JABYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnegoBanue CBSI3U pa60TBI CHIIBI C U3MEHEHHEM MEXaHHUYECKOM SHCPruu TCJIa Ha NPpUMEPC
PaCTAKECHUA PE3UHOBOTO KI'yTa.

Pa3nen 3. MonekyisipHasi puznka 1 TepMOIHHAMHUKA

Tema 1. OcHogbl MOEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYIIPHO-KMHETHYECKOM TEOPHHM M MX OMBITHOE 0OOCHOBAaHUE.
BbpoynoBckoe apmwxkenue. Auddysus. Xapakrep IBHKEHUS W B3aUMOJEHCTBHSI YacTHI] BEIECTBA.
Mojenu cTpoeHUs Ta30B, KUAKOCTEH U TBEPIBIX TEJl U OOBSICHEHHE CBOICTB BeIllleCTBA HA OCHOBE
9THX Mojenei. Macca u pazmepsl MoJiekyil. Konnuectso Bemectsa. [loctosinnas ABorapo.



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

Mopnens upeanbHoro rasza. OCHOBHOE YpaBHEHHE MOJIEKYJIIPHOKMHETUUECKON TEOpUU
UJIEANIHOTO Ta3a. AOCOJIIOTHAs TEMIIEpaTypa Kak Mepa CpeJHEN KHHETUUECKON PHEPIUH TEIJIOBOIO
nBKeHHs dactun rasa. Illkama temneparyp KenbBuHa. ['a30Bble 3aKkOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon Jlamprona. M3ompoiiecchl B UACAIBHOM Ta3e € IMOCTOSHHBIM
KOJMYeCTBOM BemlecTBa. ['paduueckoe mnpencraBieHUe H30IMPOLECCOB: H30TEpMa, H30XO0Da,
n3ooapa.

TexHudeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

JdeMoHcTpanuu

OmnbITHl, JIOKa3bIBAIONINE JUCKPETHOE CTPOCHHE BeIIeCTBa, (oTorpaguu  MOJEKYI
OPraHNYEeCKUX COCTMHECHUH.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogenb OpOyHOBCKOTO JIBHIKECHHSL.

Monens onbita LlTepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHUSI.

Mopenb, HIUTFOCTPUPYIOLIAs IPUPOTY JTABICHUS ra3a Ha CTEHKHU COCY/aA.

OMBITHL, HJUTFOCTPUPYIOIINE YPABHEHHUE COCTOSHUS WICATBHOTO Ia3a, H30MPOLECCHI.

YdeHnuecKUil IKCIIEPUMEHT, JJadopaTopHble padoThI

Ompenenenre Macchl BO3yXa B KJIACCHOW KOMHATe Ha OCHOBE M3MEPEHUN 00hEMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3yXa B HEN.
HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTO Ta3a.

Tema 2. Ocnogbl mepmoounamuku

TepMonuHamuyeckass cucrema. BHYTpeHHssi SHeEprusi TEPMOAMHAMHYECKOHM CHCTEMBI U
crocoObl €€ m3meHeHus. KonmuecTBo TemnoTsl U pabota. BHyTpeHHSIST sHeprus OJHOATOMHOIO
ueanbHOTO raza. Buapl Teruonepenayu: TEMIONPOBOAHOCTb, KOHBEKIIMS, U3ydeHHE. Y AeiabHas
TEII0EMKOCTh BemlecTBa. KomnuecTBo TErioThl pU TEIUIonepeaaye.

[Tonsite 06 aguabatnom nporecce. IlepBolit 3akoH TepmoauHamMuKu. [IpumeHeHne nepBoro
3aKOHA TEPMOJMHAMHUKY K u3ompoiieccaM. I'paduueckast uHTepnperanusi padoThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPUPOIE.

TemnoBeie mamubbl. [IpuHnunel geictBus TeroBeix MamuH. [IpeoOpa3oBanus sHepruu B
TEIUIOBbIX MamuHax. KoadduuueHT mojae3Horo AeicTBus TerioBo mMammubl. [{ukin KapHo u ero
K03 (GUIIMEHT MOJIE3HOTO NEHCTBUS. DKOJIOTHUECKUE TPOOIEMbI TEIII0IHEPTETHKY.

Texnuyeckue ycTpoiicTBa U MPaKTUYECKOE MPUMEHEHHUE: IBUraTellb BHYTPEHHErO CrOPaHUs,
OBITOBOW XOJIOIUIBHUK, KOHIUIIHOHED.

JdeMoHcTpanun

W3meHeHne BHyTpEHHEH SHEPTUU Teja MPU COBEPIICHUU PabOThI: BBUIET TPOOKU U3 OYTHIIKU
MoJ JEHCTBHEM CXKAaTOro BO3JyXa, HarpeBaHue d¢upa B IJATyHHOU TpyOKe NyTéM TpEeHUS
(BUAECOIEMOHCTpALINSA).

N3meneHnue BHyTpeHHEH sHEpruu (TeMIepaTypbl) Tea Mpu Terionepeaaye.

OmnbIT 1o aguabaTHOMY PaCHIMPEHUI0 BO3IyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, BUTATENsE BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO JBUTATEIS.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomol VIamepeHue yneiabHOM

TEMI0EMKOCTH.

Tema 3. Azpecamnuie cocmoanusa eeujecmea. Dazosvie nepexoont

[TapooOpa3oBanue u KoHAeHcalus. VMcnapeHue u kumneHne. AOCOJIIOTHAS U OTHOCUTEIIbHAS
BJIQKHOCTh BO3JayXa. HachllleHHBIM map. YaenpHas TeIioTa MapooOpa3oBaHMs. 3aBHCUMOCTh
TEMIIepaTyphbl KMIICHUS OT JIaBJICHUS.



TBépmoe tenmo. Kpucranmmyeckue u amopdHbie Tena. AHU30TPOIHUS CBOHCTB KPUCTAILIOB.

Kunkue xpuctamnsl. CoBpemeHHble Marepuainbl. [lnaBneHue M Kpucrammsauus. Y aeiapHas
TeruioTa miasiaeHust. Cydoaumanus.

VYpaBHeHUE TEIUIOBOTO OajiaHca.
Texnudeckre YCTpPOHCTBA W TPAKTHUECKOE TPUMEHEHHE: TUTPOMETP M TICHXPOMETD,

KaJIOPpUMETP, TCXHOJIOTUH MOJTYUCHUA COBPEMCHHBIX MAaTCPUAJIOB, B TOM YHMCJIC HAHOMATCPHUAJIOB, U
HaAHOTCXHOJIOTHH.

JdemoHcTpauuu

CBoiiCTBa HACBIIIEHHBIX MTAPOB.

Kunenne IIpU MOHMKCHHOM JIaBJICHUU.

Crioco0Obl U3MEPEHUS BIAKHOCTH.

Halnronenue narpeBaHus U TUIaBJICHHUS KPUCTALTHYECKOTO BEIIIECTBA.
JleMOHCTpaIus KpUCTaJIIOB.

Vuenuueckuii  oxcnepumenm,  nabopamopmuvie  pabomsi  3Mepenue
OTHOCHUTEILHOM BIQKHOCTU BO3/IyXa.

Paznea 4. DuexkTpoanHammuka

Tema 1. Dnekmpocmamuka

OnekTpu3anus Tei. JIeKTpudecKui 3apsia. [[Ba Buna anexrpudeckux 3apsaaoB. [IpoBogHuky,
JTUDJICKTPUKH U TIOJIYTIPOBOTHUKH. 3aKOH COXPAaHEHUS dJIEKTPUIECKOTO 3aps/ia.

B3aunmoperictBue 3apsnoB. 3akoH Kynona. TodeuHbli 37€KTpUUECKU 3apsil. DIEKTPHUIECKOE
nosie. Hanpsk€HHOCTB 37eKTpUyYecKoro mouisd. [IpuHIun cynepno3uiuu 3IeKTPUUYECKUX MOJIeH.
JIuHUM HanpsHKEHHOCTH 3JEKTPUUECKOTO TOJIS.

Pabota cun anekrpocratuyeckoro mojs. [lorenmman. Paznocts morenmnuanos. [IpoBoaHuku
U JU3JIEKTPUKH B 3JIEKTPOCTATHUECKOM ToJie. Jusnexrpuueckas MpOHUIIAEMOCTb.

DnekTpoéMKocTh. KoHzaeHcaTop. DJIEKTPOEMKOCTh IUIOCKOTO KOHJEHCATopa. OHEPrus
3apsHKEHHOTO KOHCHCATOPA.

Texuuueckue yCTpoiicTBAa M MpPaKTHUYECKOE NPUMEHEHHUE: 3JIEKTPOCKON, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3allUTa, 3a3eMJIEHUE JJIEKTPONpHOOpOB, KOHJEHCATOP, KOMUPOBAIbHBIN
armapar, CTpyHHbIN PUHTEP.

JdemoHcTpauuu

Y CTpONCTBO M NPUHLIMII JEHCTBUS 2JIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BaHHbBIX TEJ.

DNEKTPUUECKOE TOJIE 3aPSDKEHHBIX TEll.

IIpoBOJHUKH B 3JIEKTPOCTATUYECKOM IIO0JIE.

DnexTpocTaTH4ecKas 3alluTa.

JIMBIEKTPUKH B DIIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTB 2JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpPa OT IUIOWIAIAH IUIACTUH, PACCTOSIHUS
MEXAY HUMH U JUDJIEKTPUYECKON IPOHULIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHAEHCATopa.

Yuenuueckuii  sxcnepumenm,  nabopamopusvie  pabomwi  V3mMepeHue

AIEKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. ITocmoannwiit 3nekmpuyeckuit moxk. Toku é paznuynvix cpeoax

DNEeKTPUYECKUN TOK. Y CJIOBUS CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA.
HWcrouynuku toka. Cuia Toka. [TIocTOIHHEBIN TOK.

HaHpH)KCHI/IC. 3akon Oma JJI ydaCTKa LCTINn.



DNEKTPUUYECKOE CONPOTHUBIICHUE. Y IeJIbHOE CONIPOTUBIIEHME BellecTBa. [locienosarensHoe,
[apajuIeJIbHOE, CMEIIAHHOE COEAMHEHNE IIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH J[xoyms—JIeHia. MOMIHOCTH 3NEKTPHUECKOTO TOKA.

DONEeKTPOABMKYIAasl CUJIa U BHYTPEHHEE COIPOTUBIIEHHE UCTOYHMKA TOKa. 3akoH Oma s
IIOJIHOM (3aMKHYTOI1) anekTpruyeckoil uenu. KopoTkoe 3amMblkaHue.

DneKTpOHHAas TPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COITPOTUBIICHHS] METAJIOB OT
teMmiieparypbl. CBEpXIpPOBOJUMOCTb.

OnexTpuyeckuil TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoanuku. CoOCTBEHHAs: U MPUMECHAs! TPOBOAUMOCTb IOJIYIIPOBOIHUKOB. CBOMCTBa
p—n-nepexona. IloaynpoBoHUKOBBIE TPUOOPHI.

DnexTpuyecKuit TOK B pacTBopax 51 pacriaBax IEKTPOJIUTOB.
DNEeKTpOIUTHYECKAs JUCCOLUAIUS. DIEKTPOIIU3.

OnexTpuyeckuil ToK B razax. CaMOCTOSATENbHBI U HECAMOCTOSATENbHBIN pa3paa. MomiHus.
[Ina3zma.

TexHnueckre ycTpouCTBa M NMPAKTHUECKOE IMTPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETpP, PEOCTaT,
HUCTOYHUKHA TOKAa, OJJIEKTPOHArpEBAaTENbHbIE MPUOOPHI, AJIEKTPOOCBETUTENIbHbIE  MHPUOOPHI,
TEPMOMETP  CONPOTHUBJICHHSA,  BaKyyMHBbI  JMOJ,  TEPMHUCTOPBl U  (POTOPE3UCTOPHI,
ITOJTYIIPOBOTHUKOBBIN IHOJ, TaIbBAaHUKA.

JdeMoHcTpauuu

N3mepenue cuibl Toka U HAMTPSHKEHUS.

3aBUCUMOCTD COMPOTHUBJICHUS IIJIMHIPUYECKUX TIPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MOTIEPEYHOT0 CEYEHUS U MaTepuaa.

CMmenianHoe coeTMHEHUE MPOBOTHUKOB.

[Ipsmoe wu3MepeHue HIEKTPOABIKYIIEH cuiibl. KOpoTkoe 3amMblKaHME TaJlbBAHHUYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

3aBUCUMOCTD CONPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTE AIIEKTPOJIUTOB.

HckpoBoli pa3psia v MPpOBOJIUMOCTh BO3/1yXa.

OAHOCTOPOHHSISI MPOBOIUMOCTD JHO/IA.

Vuenuueckuui ~ sxcnepumenm,  aabopamopHvle — pabomer  V3ydeHue

CMEIIAHHOTO COEAMHEHHUSI PE3UCTOPOB.

N3mepenue >neKTpoABHKYIIECH CHUJIbl HCTOYHUKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

Habmonenue snextpoaunsa.

MexnpeaMeTHbie CBSI3H

Wzyuenne kypca ¢usuku 06azoBoro ypoBHs B 10 kiacce ocymiecTBiseTcs ¢ y4€ToM
COJIepKaTeIbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMH MaTeMaTHUKH, OMOJIOTHH, XUMUH, Teorpaduun
Y TEXHOJIOTHH.

MeosicnpeOomemnovle noHsamus, CBSI3aHHBIE C U3YyYEHHEM METOJOB HAy4yHOTO MO3HAHUS:
SBJICHUE, HAYYHbI (QakT, runore3a, (Qu3nueckas BETUYMHA, 3aKOH, TeOpus, HaOIIOJCHHE,
JKCIEPUMEHT, MOJCIIUPOBAHUE, MOJIEINIb, U3MEPEHUE.

Mamemamuxa: penieHHe CHUCTEMbl YpaBHEHUH, MUHEWHast (yHKIMs, napaboia, runepoona,
uX TpaduKu U CBONCTBa, TPUTOHOMETpUUYECKHE (PYHKIHUU: CUHYC, KOCHHYC, TAHT'€HC, KOTaHTEHC,
OCHOBHO€ TPHUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl M MX NPOEKUUM Ha OCH KOOPAUHAT,
CJI0’KEHUE BEKTOPOB.

buonocusn: MexaHuueckoe NBIKEHUE B KUBOH mpupoze, AUQPQy3us, 0CMOC, TETIOOOMEH
KUBBIX OPTaHU3MOB (BUBI TEIUIONEpeNadyr, TEIUIOBOE PABHOBECHE), JNIEKTPUUECKHE SBICHUS B
YKUBOM IIPUPOJIE.



Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHME aTOMOB M MOJEKYJ, MOJb BELIECTBA,
MOJISIpDHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TN, )KUJIKOCTEH U Ia30B, dJIEKTPUYECKUE CBOMCTBA
METaJLIOB, JIEKTPOIUTUYECKAs JUCCOLUALINS, FAJIbBAHNKA.

Teoepaghus: BNaxXHOCTH BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeusn: npeoOpa3oBaHUE IBWKEHUI C HCIIOJIH30BAaHMEM MEXAaHH3MOB, y4ET TPEHHUS B
TEXHHUKE, MOJIINIHUKN, HCIOJIb30BAaHUE 3aKOHA COXpPAHEHMs HMIIyJbCca B TEXHUKE (pakera,
BOJIOMET U JIpyTue), JBUTaTeIb BHYTPEHHETO CrOPaHus, apoBasi TypOruHa, ObITOBOM XOJIOJAUIIbHUK,
KOHJIULIMOHEP, TEXHOJOTUH IIOJIy4EHHsI COBPEMEHHBIX MAaTEpUAIOB, B TOM YKCJIE HAHOMATEPHAJIOB,
U HaHOTEXHOJIOTHH, J3JIEKTpOCTaTUYecKas 3alluTa, 3a3eMJIEHHE 3JIEKTPONpUOOpOB, KCEPOKC,
CTPYMHBI TpPUHTEp, 3IEKTPOHArpeBaTelIbHbIE NPUOOPBI, 3AIEKTPOOCBETUTEIbHBIE IPUOOPBI,
rajbBaHHKa.

Conep:kanmne. 11 kaacce
(68u)

Pa3znea 4. DuexkTpoanHammuka

Tema 3. Maznummnoe none. I1eKMpPOMACHUMHAA UHOYKYUA

[ToctostHabie MarHuThl. B3anmoaeiicTBHE MOCTOSAHHBIX MarHUTOB. MarHutHoe mnoJse. Bekrop
MAarHuTHOM MHAYKIMH. [[pyHIMI Cynepno3nniny MarHuTHBIX 1Mosiel. JIMHUM MarHuTHOM MHIYKIIAH.
KapTtuna nuHMI1 MarHUTHOM MHTYKIIMH TIOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTHoe mnoje NpoBOAHMKA ¢ TOKOM. KapThHa NWMHHMA WMHIYKIMM MarHUTHOTO MOJS
JUIMHHOTO MPSIMOTO MPOBOJIHMKA U 3aMKHYTOTO KOJIBLIEBOTO IPOBOJIHUKA, KATYIIKU C TOKOM. OIBIT
Opcrena. BzaumoaerictBue NpoBOJHUKOB C TOKOM.

Cuna Amrniepa, €€ MOIyJb U HalpaBJICHUE.

Cuina Jlopenna, €€ MOay/b U HanpaBjieHUE. [[BIbKeHUE 3apsSyKEHHOM YacTUIBI B OJHOPOJHOM
MaraHutHoM noJie. Pabota cunel Jlopenma.

SBneHue ANEKTPOMArHUTHOM HMHAYKHMHU. [lOTOK BEKTOpa MAarHUTHOM  MHAYKLHH.
DNEeKTPOABMKYIIAS CUJIA UHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAYKIMU Dapajes.

BuxpeBoe anekTpuueckoe moJie. IJIEKTPOJABHXKYINAS CWIA HMHAYKUMA B THPOBOJHHUKE,
JBUKYILIEMCSI IOCTYNATEIbHO B OJHOPOJHOM MAarHUTHOM IOJIE.

[IpaBuio Jlenna.

NHayKkTUBHOCTD. SIBI€HME CAMOMHAYKIMH. DIEKTPOABHKYILAsA CUIIA CAMOUHIYKIIUH.

DHeprusi MarHUuTHOTO MOJIsl KATYIIKU C TOKOM.

DIEeKTPOMarHuTHOE IOJI€.

TexHuueckue yCTpONCTBA UM  NPAKTUYECKOE TNPUMEHEHHE: TOCTOSHHBIE MAarHUThI,
3IIEKTPOMArHUTHI, 3JIEKTPOJBUraTENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTUL], UHIYKIWOHHAS [1€Yb.

JdeMoHcTpanun

OmneIT Dpcrena.

OTKJIOHEHHUE ANEKTPOHHOTO MTy4YKa MarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TOJIAL.

B3anmopencTeue AByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBIIEHUE DIEKTPOMArHUTHOW UHAYKIIUU.

IIpasuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJBIAKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH H3MEHEHUSI MarHUTHOIO
MMOTOKA.

SIBiIeHME CAMOMHIYKIIUH.



Yuenuueckuin yxcnepumenm, nabopamopuvie padomol. N3yuenue
MAaravTHOI'O ITOJIA KaTylIKHU C TOKOM.

HccnenoBanue neicTBUs NOCTOSSHHOTO MAarHUTAa Ha paMKy ¢ TOKoM. McciienoBaHue siBJICHUS
3JEKTPOMArHUTHON UHIYKIWH.

Paznen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u IIEKMPOMAZHUNHblE Koniebanus

Konebarenpnass cucrema. CBoOomHble MexaHudeckue Kkoiebanus. [‘apmoHmYeckue
koneOanus. Ilepuon, wacrora, ammautyna u (aza xkonebaHuid. [IpyXKMHHBIH MasSTHHK.
MaremaTuueckuii MasgTHUK. YpaBHEHHE TapMOHUYECKHX KoJjiebaHui. [IpeBpalienue 3Hepruu npu
rapMOHUYECKHUX KOJIEOaHUSIX.

Konebatenbubiii koHTYyp. CBOOOJHBIE JIIEKTPOMArHUTHBIE KOJIeOAHUS B HUJCATHHOM
KojeOaTeNbHOM  KOHType. AHIOTHS MEXKAy MEXaHWYeCKMMHM U DJIEKTPOMAarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPrud B HICATBHOM KOJIEOATENTbHOM
KOHTYpE.

[IpencraBnenne o 3aryxawmux KojaeOaHWsIX. BBIHYKIEHHbIE MEXaHUYECKHE KOJIeOaHUSI.
Pe3onanc. BeiHyX€HHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[Iepemennblii TOK. CHUHYCOMJAIBHBIM MEPEMEHHBIM TOK. MOIIHOCTE NEPEMEHHOTO TOKA.
AMIUTMTY/IHOE U IeHCTBYIOIIEE 3HAUYEHUE CUIIBI TOKA U HAIIPSHKEHUS.

Tpanchopmarop. [IpousBojcTBo, mnepemadya M MNOTpeOIEHHE OSIEKTPUUECKON HHEPruu.
DKOJIOTHYECKHE PUCKH TPU TPOU3BOACTBE dJEKTpodHepruu. KynbTypa HCHOIb30BaHUS
NIEKTPOIHEPTHH B TOBCEAHEBHON )KU3HU.

TexHuyeckne ycTporMCTBa M MPAKTUYECKOE MPUMEHEHUE: JIEKTPUUECKUN 3BOHOK, T€HEPATOP
IIEPEMEHHOT0 TOKa, IMHUM JIEKTpoIepesay.

JdemoHcTpauuu

HccnenoBanue mapameTpoB KojeOaTeabHON CHCTeMBbl (MPYKHMHHBIA WM MaTeMaTHYCCKUN
MasITHUK).

HalGnrogenue 3aryxarmmux KojJeOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHUH.

Ha6nronenue pezonanca.

CB0OOHBIC PJICKTPOMArHUTHBIC KOJICOAHMS.

OcnumorpaMmbl  (3aBUCUMOCTH ~ CHJIBI  TOKa W HAmpsDKEHUS OT  BpPEMEHH) IS
ANIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu mocneoBaTelbHOM COCIUHEHUHM PE3UCTOpa, KATYIIKM WHAYKTUBHOCTH H
KOHJICHCATOpAa.

Mojenb TUHUN SIEKTPOIIepEIayuH.

Y4yeHuvecKkuii IKCIEPUMEHT, JJa0opaTopHbIe padoThI

HccnenoBanue 3aBUCUMOCTH NEpHOJa MalbIX KOJIEOAaHUH Ipy3a Ha HUTH OT JJIMHBI HUTU U
Macchl Tpy3a.

HccnenoBanue IEpeMEHHOIO TOKa B LENM M3 ITOCIENOBAaTEIIBHO  COEAMHEHHBIX
KOHJICHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazZHumHbsle 60Hbl

MexaHnuecKkie BOJIHBI, yciI0BUA pacripocTpaHeHus. [leprosa. CKOpocTh pacnpocTpaHeHHs U
nnuHa BoJTHBL. [Torepeynsie ¥ Mpoa0JIbHbBIE BOJIHBI.
Wntepdepentys u qudpaxius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomKkocTh 3Byka. Beicota Tona. TemOp 3ByKa.



DONEKTPOMAarHUTHHIE BOJHBIL. YCJIOBHUS M3JIy4EHHs 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas
opueHTauus BektopoB E, B, V B anekrpomaruutHo# BojHe. CBOICTBA 3J€KTPOMAarHUTHBIX BOJIH:
OTpakeHHe,  MpeJoMieHue,  mnoysipuzanus, audpakaus,  uHTepdepeHnus.  CKOpOCTb
JJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3eKTpOMarHuTHEIX BOJIH. [IpMeHeH e 3IeKTPOMarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIHAIIBI parOCBA3U U TeNIeBUACHUS. Pagronokanusi.

DNEeKTPOMarHUTHOE 3arpsA3HEHUE OKPYKAIOIIEH Cpe/ibl.

TexHuueckre yCTPOWCTBA M NPAKTUYECKOE IPUMEHEHME: MY3BIKAJIIBHBIE WHCTPYMEHTHI,
YJIbTPa3BYKOBasl IUAarHOCTMKAa B TEXHMKE M MEIULHHE, pajap, pPajauONpPUEMHHUK, TEIEBU30P,
anTeHHa, tenedon, CBU-mneus.

JdeMoHcTpauuu

OO6pazoBaHue U pacpoCTPAHEHUE TIOTIEPEUHBIX U NMPOI0JIbHBIX BOJIH.

Konebmtomeecs Tei10 kak HICTOYHUK 3BYKa.

Habmronenue oTpaxkeHus U IpeaoMIIeHUS] MEXaHUYECKUX BOJIH.

Habmronenue nntepdepeHny u Juppakiiii MEXaHUUECKHUX BOJIH.

3BYKOBOMW PE30HAHC.

HalGnronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION U 9acTOTOM KOJI€OaHU.

HccnenoBanue CBOMCTB IEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHE, MPEIoMIICHHE, MOIspr3alys,
TU(pakius, UHTepPepeHIusl.

Tema 3. Onmuka
I'eomerpudeckas ontuka. [IpsMoiMHEHOE pacnpOCTpaHEHHWE CBETa B OJHOPOJHOM cpee.

JIyd cBeta. Toue4yHBII ICTOYHUK CBETA.
OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHUs cBera. [locTpoeHne W300pKEHH B IUIOCKOM

3epKaje.
[Ipenomiienne cBeta. 3aKOHBI TIPEIIOMIICHUS CBETa. AOCOJIFOTHBIN MOKa3aTelh MPEIOMIICHUSI.

[TosnHoe BHYTpeHHEee oTpakeHue. [IpenenbHbIi yro NoJIHOrO BHYTPEHHETO OTPAKEHUS.

Hucnepcus cera. CroskHBINA cocTaB Oenoro ceera. L[BerT.

Cobupatoue u pacceuBaromiue JIUH3BI. Tonkas nuH3a. PokycHoe
paccTosiHMe U ONTHYecKas cuja TOHKOM nuH3bl. [locTpoeHue m3oOpakeHUH B coOMparomux u
pacceuBaromux JinH3ax. Dopmyna TOHKOH JTUH3bI. YBEIHUEHUE, 1aBaeMOE JINH3O0M.

[Ipenensl MPUMEHUMOCTH T€OMETPUUECKON ONTUKH.
Bonnosas onrtuka. Marepdepennns cBeta. KorepeHTHbIe HCTOYHUKHU. Y CIIOBUS HAOMIOACHUS

MAaKCUMYMOB U MHUHMMYMOB B MHTEP()EPEHLIMOHHOW KapTHHE OT JBYX CHUH(a3HBIX KOT€PEHTHBIX
HCTOYHUKOB.

Hudpakius  cBera. [udpaxknuonHas pemérka. YcioBue  HaOMIONEHHMs]  IVIaBHBIX
MaKCUMYMOB IIpU  IaJ€HUU MOHOXPOMaTHYECKOI O cBeTa Ha TP PaKIUOHHYIO
PELIETKY.

[Tonspuzanus ceera.

TexHuueckue yCTpoiicTBa M TpaKkTHUYECKOE MpPHUMEHEHMEe: OYKHM, JIyna, QoToamnmapar,
MIPOEKIMOHHBIN armapar, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTUKA, TU(PPAKLIUOHHAS peléTKa,
MOJISAPOU L.

JdeMoHcTpanuu

[IpssMOIMHENHOE PAaCIIPOCTPAHEHHE, OTPAKEHUE U IIPEIIOMIIEHUE CBETA.
Onrtuyeckue mpuOOPHI.

[TonHoe BHyTpeHHEE OTpaxkeHrne. Moienb CBETOBOA.

HccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Mogenn MUKpOCKOIIa, TEJIECKOIIA.



Habmonenue naTepdepeHnnn ceera.

HaGmonenne  mudpakumm  cBeta.  Habmonenwe
JHMCIICPCHU CBETA.

[MTonyueHue crieKTpa ¢ MOMOIIBIO TPU3MBI.

[Tomy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEHIETKH.
HaGmroieHne mosisipu3aiiy cBera.

Y4yeHnueckui IKCNEPUMEHT, JIadopaTopHbie padoThI

N3mepenue nokaszaTelis IpeaoOMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB N300pakeHUM B JTMH3aX.
Habmonenue nucnepcun cBera.

Pa3nes 6. OcHOBBI clIeMAJILHOM TEOPHUH OTHOCUTEIbHOCTH

I'paHnubl NPUMEHMMOCTH KJIACCMYECKOM MexaHuKH. [locTymarsl cnenuanbHOW Teopuun
OTHOCHUTEIIBHOCTH: HWHBAPUAHTHOCTh MOJYJS CKOPOCTM CB€Ta B  BAaKyyMe, IPUHLHII
OTHOCUTEJIbHOCTH DWHIITEHHA.

OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEJICHHE BPEMEHU M COKPAILIEHUE JUINHBI.

OHeprus ¥ UMITYJbC PEISITUBUCTCKOM YaCTHUIIBI.

CBs13b MacChl ¢ SHEPTUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTHUIbI. DHEPTUs MTOKOS.

Paszpnen 7. KBanToBas pusuka

Tema 1. Dnemenmuvt K6AHMOBOU ONMUKU

®otonbl. Gopmyna [lnanka cBsi3u sHepruM POTOHA C €0 YACTOTOW. DHEPrusi U UMITYJIbC
dboToHa.

OtkpeiTue u uccnenoBanne Gotoddpdekra. Onwitel A. I'. CroneroBa. 3akoHs! hoTodhdexTa.
VYpasuenue DitnmreitHa as Gotodddekra. «KpacHas rpanumna» Gorodddekra.

JHaBnerune cBeta. Onbitel I1. H. JIeOGenena.

XHUMHUYECKOE JCHCTBHUE CBETA.

Texuuueckue yCTpOHCTBa U MpaKTUYECKOe IMpUMEHeHHe: (oToaneMeHt, (OTOAATUHUK,
coJIHEYHast OaTapesi, CBETOUO/I.

JdemoHcTpauuu

D013 eKT Ha YCTaHOBKE C LIMHKOBOH MIIACTHHOM.
HccnenoBanue 3akoHOB BHENIHETO GoTodddexTa.
CBeTOINOI.

Conneunas 6arapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiThl Pesepdopna mo paccesauro o -yactuil. [lmanerapHas
mozens aroma. [loctynarel bopa. U3nyuenune u mornomieHue (GpOTOHOB MpHU Mepexojie aroma ¢
OJIHOTO YPOBHSI 3HEpruu Ha Apyroi. Bunel cektpoB. CrieKTp ypoOBHEW 3HEPTUH aTOMa BOJIOPO/IA.

BonnoBsble cBolicTBa yactuil. Bosnsl ne bpoiinsa. KopnyckynsipHO-BOJIHOBOH Tyaau3M.
CrioHTaHHOE U BBIHYXICHHOE U3Iy4CHHUE.

TexHuueckne yCTpOMCTBA M  MPAKTUUYECKOE TMPUMEHEHHWE: CIEKTPaJbHbI  aHaIU3
(criekTpocKo™M), Ta3ep, KBAHTOBBIA KOMITBIOTE.

JdeMoHcTpanuu

Monens onbita Pesepdopna.
OmnpeeneHue IJIMHBI BOJIHBI Jla3epa.



Habmroienue TMHEeHYaThIX CIIEKTPOB M3JIyUCHUS.
Jlazep.
Ydennueckuii JIKCIEPHUMEHT, JadopaTopHble padorbl. HaOmronenue

JINHENYATOrO CIIEKTpa.

Tema 3. Amomnoe aopo

3KCHepI/IM€HTI)I, JOKa3bIBAOIIHUE CJIIOKHOCTL CTPOCHUA dapa. OTKpBITI/Ie PaaOaKTUBHOCTH.
OmsbiTel Pesepdopna mo ompezpeneHuro cocraBa pajdoaKTUBHOTO m3inydeHus. CBoiicTBa anbga-,
Oera-, raMMa-u3TydeHHs.
Bmusuane PaAnOaKTUBHOCTH HA JXUBBIC OPraHU3MBI.

OTtkpbiTHE TIPOTOHA U HeWTpoHa. HykimonHas monens sanapa ['eitsendepra— MBanenko. 3apsin
sanapa. MaccoBoe uncio saapa. M3oromnst.

Anbga-pacniaz. IJEKTPOHHBIM M TO3WUTPOHHBIN Oera-pacnian. [ammaumsnyueHnue. 3akoH
PaaMOaKTUBHOIO pacraja.

OHeprus cBA3U HYKJIOHOB B sifjpe. SnepHble cuibl. Jledekt Macchl sipa.

SAnepHblie peakuuu. JleneHre U CUHTE3 SAEp.

SAnepusiii  peaktop. Tepmosinepubiii cuHTe3. [IpoOrembl W THEpCHEKTUBBI  SAEPHOM
SHEPTreTUKU. DKOJIOTHYECKHE ACTIEKTHI SIAEPHON IHEPTETUKH.

OneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MerTo 11 HAONIOAEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YaCTHI.

OyHaaMeHTaIbHbIe B3auMoieiicTBUs. EqMHCTBO pU3nUecKkoi KapTHHBI MUDA.

TexHnueckne yCTpONCTBA M IPAKTHUYECKOE IPUMEHEHHWE: JO03MMETp, Kamepa Buibcona,
SIIEPHBIN peakTop, aTOMHas boMOa.

JdemoHcTpauuu

Cu€TunK HOHU3UPYIOUINX YACTHII.
Y4yeHuvecKkuii IKCIEPUMEHT, JiadopaTopHbie padoTbl. VccienoBaHue TPEKOB
gacTHIl (TI0 TOTOBBIM (hoToTpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUM U aCTPOPUUKHU
Oransl pa3BUTUA acTpoHOMHUU. [IpukiiagHoe 1 MUPOBO33pEHUECKOE 3HAYCHHE ACTPOHOMHUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue 3BE3/IbI, TUIAHETHI, KX BUIUMOE JBUKEHUE.

CoHe4yHast cUCTEMa.

Connne. ConHeunast akTuBHOCTh. Mictounnk 3Heprun CosHia U 3BE311. 3BE3/1bI, X OCHOBHBIC
XapaKTEePUCTHKU. JlmarpaMMa «CIEKTPAJIbHBIA KJIACC — CBETUMOCTBY». 3BE3NBI  IJIaBHOM
MOCJIEA0BATELHOCTH.  3aBUCHMOCTHL  «Macca —  CBETHMOCTb»  JUII  3BE3O  IJIaBHOM
MoclieIoBaTeIbHOCTU.  BHyTpeHHee cTpoenue 3BE3a. CoBpeMeHHbIE MPEACTABICHUS O
MPOMCXOXKACHUH | 3BoJrorrK COJIHIIA 1 3BE3]T. DTalbl )KU3HHU 3BE3]T.

Muneunsiii [Iyre — nama I'anaktuka. Ilonoxenne u asmxenue Connua B ['anaktuke. Tumsl
rajakTuk. PaguoramakTuku v kBazapbl. YEpHbIE IBIPHI B sIAPAX TATAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa66ma. Pazberanue ranakTuk.
Teopus bousbiioro B3peiBa. PenukroBoe u3inydeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npoOieMbl aCTpPOHOMUH.

Yuenuueckue nabnooenus

Habmtonenust HeBOOPYEHHBIM T1a30M C UCTIOJIB30BAHUEM KOMIBIOTEPHBIX MPUITOKECHHUM TSI
oTIpeJieNieHUs] TOJOXKEHUsI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3HS
CeBepHOro noaymapus u sipkue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, mianet, Mneunoro Ilyrtu.



O0o0maroniee NoOBTOpPEeHUE

Pounb ¢pu3nKu 1 aCTPOHOMHUU B S3KOHOMUYECKOH, TEXHOJIOTHUYECKOH, COLMATBHOM U 3THYECKOH
cdepax IeATETLHOCTH YEJIOBEKa, POJb M MECTO (PU3MKH M aCTPOHOMHHU B COBPEMEHHOH HaydHOM
KapTUHE MHUpa, poib (usnyeckol Teopuu B (HOPMHUPOBAHUM TPEACTABICHUN O (U3HIECKOH
KapTHHE MHUpPa, MECTO (hPM3MYECKOW KapTHHBI MHUpa B OOILIEM pAIy COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX MIPEJCTABICHUN O IIPUPOJE.

MemnpeuMeTﬂme CBA3N

N3yuenue kypca ¢uszuku 0OazoBoro ypoBHs B 11 kiacce ocyuiectBisercs ¢ y4éToM
COACPIKATCIIbHBIX MCKIIPECAMCTHBIX CBSI3EH C KypCaMHu MAaTCMAaTHKHU, 6I/IOJIOFI/II/I, XHUMHU, reorpa(bm/l
1 TEXHOJIOI'UH.

Medxcnpeomemnvie nowsmus, CBS3aHHBIE C H3Yy4EHHEM METOJOB HAYYHOTO IIO3HAHUS:
SIBJICHUE, HAY4YHBIM (QakT, THUnore3a, ¢u3nueckas BeIUYMHA, 3aKOH, TEOpHus, HaOIIOACHHE,
IKCTIEPUMEHT, MOJICINPOBAHUE, MOJIETIb, U3MEPECHUE.

Mamemamuxa: pelleHUE CHUCTEMBbl YpPaBHEHUW, TPUTOHOMETpUYeCcKHe (YHKIMHU: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIAECTBO, BEKTOPbl U HX
MPOEKIIMM HAa OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, MPOU3BOJHBIE 3JIEMEHTAPHBIX (YHKIIHM,
MIPU3HAKU NI0JI00US TPEYTOJILHUKOB, OIIPEIENIEHNE TUIOIIA U TUIOCKUX GUryp u o0béma Tel.

buonocus: anextpuueckue SBICHUS B )KUBOW NpPHUPOJIE, KoyieOaTeNbHbIe IBUKEHHS B JKUBOMN
MIPUPOJIE, ONITHYECKHE SIBJICHUS B KUBOU NPHUPOJE, NEUCTBUE pauallii Ha )KUBbIE OPTaHNU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpUCTaJUIM4YecKash CTPYKTypa TBEPAbIX Tel,
MEXaHHU3MBbl 00pa30BaHuUs KPUCTAJUIMUECKOHN pElIETKH, CIIEKTPaIbHBIN aHaIu3.

l'eoepagpusa: marHuTHbIe TONIOCAa 3€MJTH, 3aJ€KH MarHUTHBIX PyA, (OTOChEMKA 3EMHOMN
MOBEPXHOCTHU, IIPECKA3aHNE 3eMIIETPICEHUH.

Texnonoeus: JNWHUM BJEKTpoIepenad, TIeHepaTop IEPEeMEHHOTO TOKa, 3JEKTPOJIBUTATElb,
WHIYKIIMOHHAS TIeYb, paaap, paauonpuEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONITHKA, COJTHEYHas OaTapes

Ilnanupyemble pe3yJibTaThbl OCBOEHUSI NMPOrpaMMbl MO (pU3MKe HA YPOBHE
cpeaHero ooero oopa3oBaHms.

JIMUHOCTHBIE PE3YJIBTATBI. JIn4uHocTHBIE pe3ynbTaThl OCBOCHHUS Y4YeOHOTro mpeamera
«DPu3nKa» AOHKHBI OTPa)kKaTh TOTOBHOCTb U CIOCOOHOCTH OOY4YaIOIIUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHON BHYTPEHHEW TMO3ULIMEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpHEHTALIUH,
MO3UTUBHBIX  BHYTPEHHHUX  YOEKICHHH, COOTBETCTBYIOIIMX TPAIUIMOHHBIM  LEHHOCTSM
poccuiickoro oOIIeCTBa, paclIMpPeHHe XU3HEHHOTO OIbITa U OMbITa JIEATEIBHOCTH B Ipoliecce
peanu3alnuy OCHOBHBIX HAIPABIICHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM UHCJIE B YaCTH:

1) rpaxIaHcKOro BOCHUTAHUS: CPOPMUPOBAHHOCTh TPAKIAHCKON MO3UIMH O0YYaroIIerocs Kak
aKTUBHOTO U OTBETCTBEHHOTO 4JIE€HA POCCUICKOTr0o oOOINecTBa;  NPUHATHE TPAJAUIIUOHHBIX
oOIIeYeNIOBeUeCKUX T'yMaHUCTHYECKHUX M JEMOKPAaTUYECKUX IIEHHOCTEH; TOTOBHOCTh BECTH
COBMECTHYIO  JESTeNbHOCTh B  HMHTEpecax Tpa)xJaHCKOro OOIlecTBa, y4acTBOBAaTh B
camMoyTpaBlieHUH B 00pa30BaTeNbHOM OpraHU3aIi; YMEHUE B3aUMOJEHCTBOBATH C COIMATBHBIMU
WHCTUTYTaMH B COOTBETCTBHM C WX (DYHKIHMSIMH U Ha3HAUEHHUEM; TOTOBHOCTh K T'yMaHUTapHOW U
BOJIOHTEPCKOM JEATEIBHOCTH;

2) [OATPUOTHYECKOT0  BOCHHUTAHMA:  CPOPMUPOBAHHOCTH  POCCHUHCKON  TpaKIaHCKOM
WJEHTUYHOCTH, TMAaTPUOTU3MA; LIEHHOCTHOE OTHOIIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM,
JTOCTHKEHHSIM POCCHICKHIX YUEHBIX B 001acTH (DU3UKH M TEXHUKE,

3) IYXOBHO-HPABCTBEHHOI'0 BOCHHUTAHMA: CHOPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS,
ATHYECKOTO MOBEACHHUS; CTIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIEC PEIICHUS,
OPUEHTHUPYSICh Ha MOPAIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCJE B JEATEIHHOCTH



y4€HOT0; 0CO3HAHKE JIMYHOTO BKJIaJa B MOCTPOSHHE YCTOMYMBOTO OYAYIIETO;

4) 3cTeTHYECKOTr0 BOCIMTAHMUS: S)CTETUUYECKOE OTHOILIEHUE K MUPY, BKJIIOYAsl 3CTETUKY Hay4HOTO
TBOPUYECTBA, MPUCYIIETO (GU3UYECKON HAYKE,

5) TpynoBoro BocmMTAHHUS: UHTEPEC K Pa3IUIHBIM cepam NpodheCCHOHATBHON ACSITeILHOCTH, B
TOM YHCJIC CBSI3aHHBIM C (PM3WKON M TEXHHKOW, YMEHHE COBEPIIATh OCO3HAHHBIN BBHIOOP Oymymiei
npodeccun M peayn30BBIBATH COOCTBEHHBIC JKU3HCHHBIC IIAHBI, TOTOBHOCTh M CIOCOOHOCTH K

00pa3oBaHUIO U caMOOOPa30BAHUIO B 00JAaCTH (DU3HUKH HA MPOTSHKEHUN BCEH KHU3HH,

6) 7K0JIOrHYecKoro BOCHUTAHMA: C(HPOPMUPOBAHHOCTH OSKOJOTUYECKON KYIBTYpBI, OCO3HAHHE
rJ1I00aIbHOTO XapaKTepa 3KOJOTHYECKUX MPOoOJieM; IUIAHWPOBAHUE U OCYIIECTBIICHHE JCHCTBHHA B
OKpY’KaloILIel Cpelie Ha OCHOBE 3HAHMS LIEJIEN YCTOMYMBOIO Pa3BUTHUA YeloBeUYeCcTBa; Pacmmpenue
OIIbITa ACATCIBHOCTH DKOJIOTUUYECKOH HaIpaBJICHHOCTH HAa OCHOBE UMCIOIIUXCS 3HAHWUH 1O (1)1/131/11(6;
7) LEHHOCTHM HAYYHOIO0 MO3HAHMA: C)OPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO pa3BUTHUs (U3NUECKOW HAyKH; OCO3HAHHME IIEHHOCTH HAyYHOU
NEeSITeIbHOCTH, TOTOBHOCTh B IIpoliecce H3ydeHUs (U3UKH OCYIIECTBIATH IPOEKTHYIO U
HCCIEN0BATEIBCKYIO NEATEIbHOCTh HHAUBUAYAILHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIbTATBI.
Ilo3HaBaTe/ibHBIC YHHBepcaJbHble y4eOHbIe HeiicTBuUsA. Ba3oBbie Jiormueckue

JefCcTBUSA:

CaMOCTOSITENHHO (OPMYITHPOBATh U AKTYAIU3UPOBATH MPOOJIEMY, pacCMaTpPUBATh €€ BCECTOPOHHE;
OHpeHeHHTB oejan AeATCIIbHOCTH, 3a/laBaTh napaMeTpLI 158 KpI/ITepI/II/I X HOOCTHXXCHUA, BBISABIIATH
3aKOHOMEPHOCTH U MPOTHBOPEUHs B pacCMaTpUBAEMbIX (U3NYECKHX SIBICHUSX; pa3padaThiBaTh
IJIaH PEIICHHs] MpoOJieMbl ¢ YyYETOM aHaM3a MMEIONIUXCS MaTepHATbHBIX M HEeMaTepHUATbHBIX
pecypcoB; BHOCUTh KOPPEKTHBBI B ACSITEIBHOCTb, OIIEHUBATh COOTBETCTBUE PE3YJIBTATOB IICIISIM,
OIICHUBATh PHUCKH IMOCJIECACTBUI IEATEILHOCTH; KOOPAMHUPOBATH U BBITIOJHITH Pa0OTy B YCIOBHUAX
peabHOTO, BUPTYAIHHOTO ¥ KOMOMHHPOBAHHOTO B3aMMOJICUCTBUS; pPa3BUBATh KPEATHBHOE
MBIIIJICHUE TIPY PEIICHUH KU3HEHHBIX TTPOOIeM

ba3oBble wuccienoBarebCKue AeMCTBHUSI: BIAJCTh HAYYHOW TEPMHUHOJOTHUEH, KIIFOYEBBIMU
MOHATHUSAMH M METOJaMH (HU3UYECKON HAyKH; BIIAJIETh HaBBIKAMHU Y4eOHO-HCCIICIOBATEIHCKON U
MIPOEKTHOM JCATEIHHOCTH B 001aCTH (PU3MKHU, CITOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY
MOMCKY METOJOB peIIeHUs 3a1a4d (U3HUYECKOTO COJEp)KaHUsl, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHMS; BIAACTh BUIAMHU JCATEIHHOCTH IO IOJYYCHHIO HOBOTO 3HAHUS, €r0 WHTEPIIpETallnu,
peoOpa3oBaHUIO0 U MPUMEHEHHUIO B PA3JIMYHBIX YUCOHBIX CHUTYallUsSX, B TOM YWCJIE MPHU CO3JIaHUU
y4eOHBIX TMPOEKTOB B 00JacTH (U3MKW; BBIABIATH NPUYMHHO-CICJACTBEHHBIE CBSI3M U
aKTyallu3upoBaTh 3aJadyy, BBIABUraTh THUIOTE3y €€ pelIeHus, HaXOAUTh apryMeHThl s
JI0Ka3aTeNIbCTBA CBOMX YTBEPKICHUI, 3a/1aBaTh MapaMeTphbl U KPUTEPUHU PEIICHUS; aHAITU3UPOBATh
MOJIyY€HHBIE B XOJI€ PEIICHHUs 3aJaud Pe3yabTaThl, KPUTUYECKH OIICHMBATh MX JIOCTOBEPHOCTH,
MIPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIOBUSX; CTABUTh U (POPMYIHPOBATH COOCTBEHHbIE 3a/1a4l
B 00pa3oBaTeNIbHOM NIEATENBHOCTH, B TOM YHCJIE MPH U3YYeHUU (U3HMKH; JaBaTh OLIEHKY HOBBIM
CUTYyaIlUsiM, OLIGHHWBaTh MPHOOPETEHHBIA OMBIT, YMETh NEPEHOCUTh 3HaHHUS 1O (UBUKE B
MPAKTUYECKYI0 00JacTh IKU3ZHENEATENbHOCTH, YMETh WHTETPUPOBATh 3HAHUS M3 Pa3HBIX
MpeIMETHBIX 00JIaCTe; BBIIBUTaTh HOBBIC UJIEH, MPEiaraTh OPUTHHATIbHBIC TIOJXO/IbI U PEIICHUS;
CTaBUTH MPOOJIEMBI U 3aa4UH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

Pabora ¢ nundgopmanmeii: B1ageTh HaBbIKaMH MOXYYeHUS HHPOpPMAIUU (HU3UUECKOTO COJIePKaHUS
13 UCTOYHHUKOB Pa3HbIX THIOB, CAMOCTOSATEIBLHO OCYIIECTBISATh MOUCK, aHAIN3, CHCTEMATU3ALUI0 U
UHTEpIpeTaluio HHPOpMAMK  pa3IMYHBIX BUAOB U (GOpPM TMpEACTAaBICHHUS; OILIEHHWBATh
JIOCTOBEPHOCTh MH(GOPMAIIUHU; UCTIONB30BATh CPEACTBA MH(MOPMAIMOHHBIX ¥ KOMMYHUKAIIMOHHBIX
TEXHOJIOTMI B PEIICHUHM KOTHUTHBHBIX, KOMMYHUKATHUBHBIX M OpraHU3allMOHHBIX 3a/Jad C
coOnroieHneM TpeOOBaHUN IPTOHOMUKH, TEXHUKUA 0€30MacHOCTH, TUTUEHBI, pecypcocOepexeHus,
MPABOBBIX U DJTUYECKUX HOPM, HOPM HWH(MOPMAIMOHHON O€30MacHOCTH; CO3[aBaTh TEKCThI
(bu3MUECKOTO COAepPKaHUS B Pa3IMYHBIX (hopMarax ¢ yd€ToM HazHAYeHUs] HHPOPMAIMH U IIeJIEBOM



ayJMTOPUH, BEIOUpAst ONTUMAIBHYIO (POPMY MTPEACTABICHHUS U BU3yaTH3AIIHH.
KoMMyHUKAaTHBHBbIE YHHBepCaJIbHble Y4eOHbIe IelCTBHS: OCYIIECTBIISATh OOIIEHHE HA YpOKax
(GU3MKK ¥ BO BHEYPOUHOU JIEATENBHOCTH; PAcIO3HABATh MPEANOCHUIKH KOH(PIMKTHBIX CUTYallud |
cMsr4ath KOH(DIUKTHI; pa3BEPHYTO M JIOTUYHO M3JIAraTh CBOIO TOYKY 3PEHHS C MCHOJIb30BaHUEM
S3BIKOBBIX CPEJCTB; NOHMMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIWBUIYaIbHOU
paboThI; BHIOMpATh TEMATUKYy W METOIbl COBMECTHBIX JEHCTBHIA C Y4ETOM OOLIMX MHTEPECOB, U
BO3MOXHOCTEH KaX/JIO0TO 4YJ€HAa KOJUIEKTHBA; INPUHUMATh II€JIM COBMECTHOM JESATEIbHOCTH,
OpPraHU30BbIBATH U KOOPJIMHUPOBATH JEUCTBUSA MO €€ JOCTHKEHHUIO: COCTaBIIAThH IUIAH JEUCTBUH,
pacrpeneniaTs poiu ¢ ya€TOM MHEHHH y4aCTHHUKOB, OOCYKIAaTh Pe3ylbTaThl COBMECTHOU PabOTHI;
OLICHMBATh KAaueCTBO CBOEr0 BKJAaJa M KaXKJIOTO YYaCTHHKA KOMaHIbl B OOWIMH pe3ynbTaT IO
pa3paboTaHHBIM KPUTEPHSIM; MpeiaraTb HOBbIC MPOEKTHI, OIICHUBATh MJCH C IO3UIUH HOBU3HBI,
OpUTMHAJILHOCTH, TPAKTUYECKOW 3HAYMMOCTH; OCYUIECTBIISATH [O3UTUBHOE CTpPaTErMuecKoe
MOBEJCHUE B pA3IMYHbIX CHUTYyalUsiX, TMpPOSBISATh TBOPYECTBO U BOOOpakeHUE, ObITh
MHULUATUBHBIM.

PeryasitTuBHble yHuBepcajibHble ydeOHble aelicTBuUsi. CamMoopraHm3amusi: CaMOCTOSITENIBHO
OCYILIECTBJISATh IO3HABATENIbHYIO JEATEIbHOCTh B 00JIaCTH (U3UKHM M aCTPOHOMMHM, BBISBISATH
MpoOJIeMbI, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3a/1aud; CAMOCTOSITEILHO COCTAaBJSAThH IIJIaH
pelIeHns pacuéTHBIX M KaueCTBEHHBIX 3a]ad, IUIaH BBITOJHEHUs MPAKTUYECKOH paboThl ¢ y4€TOM
MMEIOLIUXCA PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MpPENNOYTEHUH; /aBaTh OLIEHKY HOBBIM
CUTYal[UsIM; pacIIUpsATh paMKH y4eOHOIo MpeAMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUH; JeNaTh
OCO3HAHHBII BBIOOp, APryMEHTHpPOBATh €ro, OpaTb Ha ceOsd OTBETCTBEHHOCTh 3a pEILIEHUE;
OIICHUBATh MPHOOPETEHHBIN OMBIT, COCOOCTBOBATH ()OPMUPOBAHUIO U TMPOSIBICHUIO IPYIULIUU B
obnactu (pU3MKH, MOCTOSHHO MOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, YJMOLMOHAJIBbHBIH HHTE/JIEKT: 1aBaThb OLEHKY HOBBIM CHUTyallWsIM, BHOCUTb
KOPPEKTHBBI B ACATEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3yJbTAaTOB LIEISAM; BIaJETh HaBBIKAMHU
MO3HABATENbHON pe(eKCHH KaK OCO3HAaHMS COBEpPUIAEMBbIX JEWCTBUH M MBICIUTENBHBIX
IIPOLIECCOB, UX pe3yJabTaTOB M OCHOBAaHUI; HCIONB30BaTh NPUEMBI peduieKCUU Ul OLEHKHU
CUTyalluu, BbIOOpa BEPHOrO pELICHUS; YMETh OLIEHMBATh PUCKM M CBOEBPEMEHHO NPHUHHUMATh
PEILICHH [0 UX CHW)KCHUIO; MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTHX IIPH aHAIM3€ PE3yJIbTaTOB
NeATelbHOCTH; IPUHUMATh ce0sl, TOHUMasi CBOU HEJIOCTATKU U JIOCTOMHCTBA; IPUHUMATh MOTUBBI U
apryMeHTBbl APYruxX IPH aHAIU3€ PEe3yJIbTaTOB AEATEIbHOCTH; IPU3HABATh CBOE IPaBO M IIPABO
Apyrux Ha omuOKu. B mpouecce 1oCTHXEHUS IMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMPOTPAMMBI 110
¢bu3uke a1 ypoOBHS cpenHero ooOuero oOpa3oBaHMs y OOy4arolMXCs COBEPIICHCTBYETCS
SMOLMOHAIBHBIM ~ HHTEIUIEKT,  MpEeAnoJaralouuii  chopMUPOBAHHOCTH: CaMOCO3HaHUH,
BKJIIOYAOLIET0 CIOCOOHOCTh MOHUMAaTh CBOE SMOLIMOHAJIBHOE COCTOSIHME, BHJICTh HalpaBJICHUS
pa3BUTHS COOCTBEHHOI 3MOLMOHAIBHON cdephl, ObITh YBEpPEHHBIM B ce0e; caMOperyaupoBaHus,
BKJIIOUAIOLIETO CAaMOKOHTPOJIb, YMEHME IPUHMMAaTb OTBETCTBEHHOCTb 3a CBOE IOBEACHHUE,
CIOCOOHOCTh AJaNTUPOBATbCA K 3MOLMOHAJIBHBIM H3MEHEHHSM M HpPOSBISATH THOKOCTb, OBITH
OTKPBITBIM HOBOMY; BHYTPEHHEW MOTHBALMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LIEIU U
ycIlexy, ONTHMMM3M, WHMLHAATUBHOCTb, YMEHUE ACUCTBOBATH, UCXOMAS W3 CBOMX BO3MOXHOCTEH;
SMIIATUH, BKIIOYAIOLIEH CHOCOOHOCTh NMOHMMAaTh 3MOLMOHAIBHOE COCTOSHUE APYrMX, YYUTHIBAThH
€ro MpH OCYIIECTBIEHUH OOLIEHMS, CIIOCOOHOCTh K COUYBCTBUIO U COTIEPEKUBAHMIO; COLIMATBHBIX
HaBBIKOB, BKJIIOUYAIOIIUX CIIOCOOHOCTh BBICTPAMBATh OTHOLIEHUS C JPYTUMH JIIOJbMH, 3a00THThCH,
MPOSIBJISITh UHTEPEC U pa3periaTb KOHQIUKTHL.

INPEIMETHBIE PE3YJIbTATBI.

K koniy o6ydenust B 10 kiacce mpeIMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJDKHBI OTPakaTh
c(OPMHUPOBAHHOCTh y OOy4aloIMXCS YMEHHUH: JAEMOHCTPHPOBATH Ha NpHUMEpax poJib U MECTO
¢u3ukn B (HOPMUPOBAHMM COBPEMEHHON HAy4HONH KapTHHBI MHUpA, B Pa3BUTHU COBPEMEHHOM
TEXHUKH U TEXHOJIOTUH, B IPAKTHUECKON JIEATETBLHOCTH JIIO/IeH; YUUTHIBATh I'PAHUIIbI TPUMEHEHHUS
U3YYEHHBIX (U3NYECKUX MOJEJNeH: MaTepuajibHas TOYKa, HHEpIHalbHas CHCTeMa OTCUETa,
a0COJIIOTHO TBEPJOE TEJO, WACATBbHBIN Ta3, MOJAEIN CTPOEHUS Ta30B, KHUIKOCTEH W TBEPIBIX Tel,



TOUCYHBIA SJICKTPUYECKUN 3apsa NpU pemeHuH (U3NYEeCKUX 33]ad; pacrno3HaBaTh (PU3NUECKUE
ABJICHUS (TIPOLIECCHI) U OOBSICHATH MX HA OCHOBE 3aKOHOB MEXaHHKH, MOJEKYISIPHO-KHHETUIECKOM
TEOpPUU CTPOEHUS BELIECTBA U  JJIEKTPOJUHAMUKH: PABHOMEPHOE M  PaBHOYCKOPEHHOE
NpSIMOJIMHEHHOE JBIKEHHE, CBOOOJHOE TMaJeHUE Tel, JABIKEHHE I0 OKPYXHOCTH, HHEpLH,
B3auMoIeicTBHE Tel, uddy3usi, OpOYHOBCKOE IABMIKEHHE, CTPOCHUE KUIKOCTEH M TBEPABIX Tell,
U3MEHEHHEe 00bEMa Tela NpU HAarpeBaHMU (OXJIAXKICHHM), TEIJIOBOE paBHOBECHE, HCIApEHUE,
KOHJICHCAlIMs, TUIaBJIEHUE, KPUCTAJUIM3ALUs, KUIIEHNE, BIXHOCTh BO3/1yXa, MOBBIIICHUE J1aBJICHUS
ra3a Ipu €ro HarpeBaHWU B 3aKPBITOM COCYJE, CBSI3b MEX]y IapaMeTpaMH COCTOSIHUS rasa B
u3ompoueccax, AJIEKTpU3alus Tell, B3aUMOJCWCTBHE 3aps/iOB; ONMCHIBATH MEXaHMUYECKOE
JBUKEHHE, HCHOJb3ysd (U3NYECKUE BEJIIMYMHBI: KOOPAMHATA, IyTh, MEPEMEIIEHHE, CKOPOCTb,
YCKOpEHHUe, mMacca Tena, Cujia, UMITYJIbC Tella, KUHETUYeCKass SHEPIusi, MOTEHIMAIbHAs 3HEPIHUs,
MexaHuyeckas paldoTa, MeXaHWYecKass MOUIHOCTh; IpU ONHUCAHUU TPABUIBHO TPAKTOBATh
(bu3NyYecKuil CMBICI UCMOJIb3yEMbIX BEIMYUH, UX 0003HAUEHUS U €IMHUIIbL, HAXOIUTh (HOPMYIIBI,
CBS3BIBAIOIIME JIAaHHYIO (U3WYECKYIO BEIMYMHY C APYTMMH BEIMYMHAMU; ONKMCHIBATH U3yYECHHBIE
TEIJIOBbIE CBOWMCTBA TEJl M TEIUIOBBIE ABJICHUS, UCIIOJb3YS (PU3NUYECKUE BEJIMYUHBI: JaBJICHUE Ta3a,
TeMIlepaTrypa, CpeOHss  KHHETHYeCKas  SHEprus  XaoTUYECKOro  JBM)KEHHMSI  MOJIEKYII,
CpEIHEKBapaTUYHasi CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIUIOThI, BHYTPEHHSSI 3HEpTUs, paboTa rasa,
KO3 (UIIMEHT MOJIE3HOTO JEHCTBUS TEIUIOBOTO JIBUTATelIs; MPU OMUCAHHUM MPABUIbHO TPAKTOBATh
(bu3nyecKuil CMBICIT UCTOJIb3yEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIbL, HAXOIUTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (U3WYECKYI0 BEIMUMHY C APYTMMHU BEJIMYMHAM; ONHCHIBATH M3yYEHHBIE
ANIEKTPUYECKHE CBOWMCTBA BEIIECTBA U DJJEKTPUYECKUE SBJIEHUS (MPOILECCHI), HCIOJIb3YS
¢u3nyecKue BEIWYUHBI: JIIEKTPUUYECKUM 3apsi, 3JEeKTpUYecKoe IoJje, HampssKEHHOCTh MOJ,
MOTEHIIMAJ, PA3HOCTh MOTEHIMAIOB; IIPU ONHCAHUU MPABUJIBHO TPAKTOBATh (PU3MUECKHUI CMBICH
UCIOJb3yeMbIX BEIMYMH, MX O003HAUYEHUs M E€AMHUIIBl; YKa3bIBaThb (DOPMYJIbI, CBS3bIBAIOILUE
JAHHYIO (PU3MUYECKYIO BEIUUNHY C JPYrUMH BEITMUYMHAMM; aHAIN3UPOBATh PU3UUECKUE MPOLIECCH U
SIBJICHUSI, UCTIONB3YS (DU3MYECKUE 3aKOHBI M MPUHIUIIBI: 3aKOH BceMupHoro Tsarotenwus, I, 11 u II1
3akoHbl HbBIOTOHA, 3aKOH COXpaHEHHs] MEXaHMYECKOW 3HEpruM, 3aKOH COXPaHEHHs HMILYJIbCa,
IOPUHLUUI CYNEPHO3ULMU CWI, TPUHLMI PABHONPABUS HWHEPLHMAIBHBIX CUCTEM OTCYETa,
MOJIEKYJISIPHO-KMHETUYECKYIO TEOPHIO CTPOEHHUS BEILIECTBA, Ia30Bbl€ 3aKOHBI, CBSI3b CpEIHEN
KUHETHYECKOM SHEPruM TEIUIOBOIO JBM)KEHHUS MOJIEKY1 C aOCOIIOTHOM TeMmIeparypoi, NepBbli
3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHUs 3JIEKTPUUECKOro 3apsaa, 3akoH KyioHa, mpu 3toMm
pasnuyarh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOE BBIPAXKEHHE U YCIOBHUS
(rpaHuLpl, 00JaCTH) NPUMEHMMOCTH; OOBSACHATH OCHOBHBIE MPUHLUIBI JCHCTBUS MAIlHH,
npuOOpPOB M TEXHUYECKUX YCTPOMCTB; pa3nuyaTh YCIOBUS MX O€30IIaCHOIO HCIOJIb30BaHUS B
IIOBCEJHEBHOM JKHU3HHU; BBIMOJHATh SKCIEPUMEHTHI 10 HMCCIEIOBaHUIO (PU3MUYECKUX SIBICHUH U
IIPOLIECCOB C HCIOJIb30BAHUEM MPSAMBIX, U KOCBEHHBIX HM3MEpPEHHUH, NMpU 3TOM (HOPMYIUPOBATH
npobiemMy/3afauy U rUNoTe3y yueOHOIro SKCHEpUMEHTa, COOMpaTh YCTAaHOBKY U3 MPEATIOKEHHOIO
000pyZI0BaHUs, TPOBOJUTE ONBIT U (POPMYIMPOBATH BBIBOJIbI; OCYILECTBIIATh MPSIMbIE U KOCBEHHbIE
U3MepeHuss (U3NYECKUX BEIMYMH, NpPU 3TOM BbIOMpaTh ONTUMAIIBHBIA CIOCOO H3MEpEeHUs U
HCIOJIb30BaTh U3BECTHBIC METO/Ibl OLIEHKU IOIPEIIHOCTEH U3MEpPEeHHI; UCCle0BaTh 3aBUCUMOCTH
MEXIy (U3MUECKUMHM BEJIMYMHAMU C HCHOJb30BAHMEM NPAMBIX HW3MEPEHUH, IMpU 3ITOM
KOHCTPYUpPOBaTh YCTAHOBKY, (PMKCHPOBATh PE3YJIbTaThl MOIYYEHHONH 3aBHCUMOCTH (PU3HUECKUX
BEJIMYUH B BHUJE TAOIUI] U rpadUKOB, JenaTh BBIBOJBI M0 pe3yiIbTaTaM HCCIIEA0BaHUS; COOMI0IATh
npaBuia 0€30MacHOro TpyJa MpU MPOBEIEHUH HCCIEI0BAaHUM B paMKax y4eOHOIO SKCIEepUMEHTa,
y4eOHO-HMCCIIEJOBATENIbCKOM U MPOEKTHOW JEATEIbHOCTH C HCMOJb30BAaHUEM HM3MEPHUTEIbHBIX
YCTPOMCTB M J1IaOOPAaTOPHOTO OOOPYAOBaHUS; pellaTh pacyETHbIE 3a/Ja4d C SBHO 3aJaHHOMN
(bu3n4ecKoil MOJIENbIO, UCIIOJB3Ys (PU3MUECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIN3a YCIOBHS
3aJauyd  BBIOMpaTh (U3UYECKYI0 MOJENb, BBLACHATH (U3NYECKUE BEIUYMHBI U (HOPMYIIBI,
HEOOXOJUMBIE Uil €€ pelleHUs, NMPOBOAUTH PacYE€Thl M OLEHUBATh PEATBHOCTH IMOJYYEHHOTO
3Ha4eHUs1 (PU3NYECKON BENWYMHBI; peIIaTh KaueCTBEHHBIE 337a4yH: BBICTPAUBATh JIOTHUYECKU
HENPOTUBOPEUUBYIO LIETIOUKY PACCYKACHUH C OMOPOM HA M3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U
¢u3nyeckue  SABJCHUSA; UCMOJb30BaTh NPU  PEHIEHHHM Yy4eOHBIX 3a/Jad  COBPEMEHHbIE



MH(OPMAIMOHHBIE TEXHOJIOTUH JUIS TOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIMN U TPEACTABICHUS
y4eOHOHl W Hay4YHO-TIONMYJISIPHOW HMH(POPMAIUKM, TOJYYEHHOW U3 PA3IUYHBIX MCTOYHHKOB,
KPUTHYECKH aHAIM3UPOBATH MOIY9aeMy0 HH()OPMAIIHMIO; TPUBOJUTH TPUMEPHI BKJIaJa POCCUHCKIX
1 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBICHEHHE MPOLIECCOB OKPYKAIOLIETO MUDA,
B pa3BUTHE TEXHUKH M TEXHOJIOTUH; HCIOJb30BATh TEOPETUYECKUE 3HAHUSA MO0 (QHU3UKE B
MOBCETHEBHOM JKM3HU Il oOecrieueHus: 0e30macHOCTH MpH oOpamieHHd ¢ TpubopaMu U
TEXHUYECKUMHU YCTPOWCTBAMHU, JJISI COXPAHEHUS 370POBbSl U COOJIIOIEHUS HOPM 3KOJOTHYECKOIO
MIOBEJICHUS B OKpYXalolle cpene; padoTaTh B IPYIIE C BHIIOJHEHUEM DPA3JIMYHBIX COIMAIbHBIX
poJiel, MIIaHUPOBaTh padOTy TPYIIBI, PalMOHAIBHO PACIpeAcaTh OO0S3aHHOCTH U IUIAHUPOBATH
JeSITEIbHOCTh B HECTAHAAPTHBIX CUTYALUSIX, a/leKBaTHO OLIEHUBATh BKJIAJ] KaXJ0r0 U3 yYaCTHUKOB
IPYIIIBI B PELLIEHUE paccCMaTpUBAeMOM MPOOIIEMBI.

K xoniy o6yuenus B 11 ki1acce rnpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXKaTh
c(OpPMUPOBAHHOCTh Y OOydaroluXcs YMEHHUH: JAEMOHCTPUpPOBAaTh Ha MPUMEpPAX poJib U MECTO
¢u3ukn B (opMHpPOBaHMM COBPEMEHHOM HAyyHOW KapTHMHBI MHpa, B PAa3BUTUU COBPEMEHHOM
TEXHUKH M TEXHOJOTMH, B IPAKTHYECKOW JEATEIBbHOCTH JIOACH, ILEJIOCTHOCTh U E€IAUHCTBO
¢u3nyecKoil KapTUHBI MUPA; YUUTHIBATh IPAHULIBI IPUMEHEHUS U3YyYEHHBIX (PU3HUECKUX MOJAEIEH:
TOYEYHBINA AIEKTPUUYECKUI 3apsijl, Jy4 CBETA, TOUEUHbIH MCTOYHHMK CBETA, sIIEPHAsl MOJENb aroma,
HYKJIOHHAsi MOJIeJIb aTOMHOTO Si/jpa MpH pelieHnd (pU3NYecKux 3ajjay; pacro3HaBaTh GU3NYECKUE
sIBJICHUS (TTPOIIECCHI) U OOBSICHATh UX Ha OCHOBE 3aKOHOB AJICKTPOJIUHAMHUKHN U KBAHTOBOUW (PH3UKMU:
AJIEKTpUYecKasl MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MArHUTHOE NEHCTBUS TOKa,
B3aUMO/JICHICTBUE MAarHUTOB, 3JEKTPOMAarHUTHas WHAYKIMS, J€HCTBHE MAarHUTHOTO TOJSI Ha
MPOBOJHUK C TOKOM M JBWXKYILMHCA 3apsl, JJIEKTPOMAarHWTHbIE KOJEOAHUS U  BOJIHBI,
MPSIMOJIMHEIHOE pacpOCTpaHEHUE CBETa, OTpakeHue, peJoMiieHue, MHTephepeHuns, TudpaKius
W TIOJsIpU3alus CBETa, AMCHepcus cBera, (otodnexkrpudeckuit 3pdext (hororddekr), cBeToBOE
JABJICHHE, BOSHUKHOBEHUE JIMHEWYATOrO CIIEKTpa aTOMa BOJOPOJA, ECTECTBEHHAs! U UCKYCCTBEHHAs
paZMOAaKTUBHOCTh;, OIMUCHIBATh W3YyYCHHBIC CBOICTBA BEIIECTBA (AJIEKTPUUYECKHE, MarHUTHBIE,
ONTUYECKUE, DJIEKTPUYECKYI0 NPOBOJMMOCTh PA3JIUYHBIX CPEA) U IIEKTPOMArHUTHBIC SIBICHUS
(mpo1ieccsl), UCMOJIB3Ysl GPU3NYECKUE BETUUMHBL: SJIEKTPUUECKUI 3apsij, Cuila TOKa, MEKTPUUECKOe
HaIpPSDKEHHE, IEKTPUYECKOE CONPOTHUBIICHHE, PA3HOCTH IOTEHIMANIOB, 3JIEKTPOJBUKYIIAS CHIIA,
paboTa TOKa, MHIYKLUMS MarHUTHOTO MoJisi, cuwia Ammepa, cuina JlopeHua, MHIYKTUBHOCTb
KaTyIIKH, SHEPrusl 3JeKTPUYECKOI0 U MarHUTHOTO IOJIeH, MEepHoJ M 4acToTa KosieOaHui B
Kosie0aTeIbHOM KOHTYpE, 3apsl M CUiIa TOKa B IpOliecce MapMOHMYECKHX 3JIEKTPOMArHUTHBIX
KonebaHul, (OKyCHOE paccTOSHUE€ M ONTHYEecKas CWiIa JIMH3bI, I[PU ONHMCAHUM IPAaBUIBHO
TPAKTOBaTh (PU3NYECKUN CMBICI UCIOJIb3YEMbIX BEJIMUMH, UX 0003HAYEHUS U €IMHULIbI, YKa3bIBATh
(GopMyIbl, CBS3BIBAIOLINE JAHHYIO (PM3UUECKYIO BEJIMYMHY C JAPYrUMH BEIMYMHAMU; ONMCHIBATbH
U3yYEHHbIE KBAHTOBBIC SIBJICHHUS M IPOLIECCHI, HCHONb3YsA (PU3MUECKHE BEJIWYMHBI: CKOPOCTh
3JIEKTPOMArHUTHBIX BOJIH, /UIMHA BOJIHBI M YacTOTa CBETa, SHEPIHsl U MMITYIbC (HOTOHA, MEPUOJ
II0JTypaciaza, SHeprus CBSI3M aTOMHBIX sep, MPH OMUCAHUU NPABWIBHO TPAKTOBATh (PU3NUYECKUN
CMBICJI UCTIOJIb3YEMBIX BEJIMUUH, UX 0003HAUYEHUS U €AMHUIIb], YKA3bIBaTh (DOPMYJIbI, CBA3BIBAIOLINE
JAHHYI0 (DU3MYECKYI0 BEJIWYMHY C JAPYrMMM BEJIMYMHAMH, BBIUUCIATH 3HAaueHUE (pu3HuecKon
BEJIMYUHBI; aHATU3UPOBATh (PU3UUECKUE MPOLECCHl U ABJICHUS, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
IMPUHLIMIBL: 3aKOH OMa, 3aKOHBI NIOCIIEA0BATENBHOIO U NapaluIeIbHOIO COEIUHEHNS IPOBOIHUKOB,
3akoH  /[xoyns—JleHna, 3akOH JIEKTPOMAarHUTHOW HMHAYKLUHH, 3aKOH IPSIMOJIMHEHHOTO
pacnpoCTpaHEHUsl CBETa, 3aKOHbI OTPAaXEHUS CBETA, 3aKOHBI IPEJIOMIICHUS CBETa, ypaBHEHUE
OiHiTeitHa U1 poToddexra, 3aKOH COXpaHEHHs SHEPIHH, 3aKOH COXPaHEHHs MMITyJIbca, 3aKOH
COXPAHEHHUs NIEKTPUYECKOTO 3apsi/ia, 3aKOH COXpaHEHHUsI MaCCOBOTO YMCIa, MOCTYIaThl bopa, 3akoH
paZMOAaKTUBHOIO pacmajza, HOpU 3TOM pa3jinyaTh CJIOBECHYI (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTH4YeCKOe BBIPAKEHHWE W YCIOBHs (TpaHUIBl, 00JacTH) NPUMEHMMOCTH; OIpPEesATh
HaIpaBJIEHUE BEKTOPA MHIYKIMM MarHUTHOTO TOJISI IPOBOJHUKA C TOKOM, CHJIbI AMIlepa U CHUJIbI
JlopeH1a; CTpOUTh M ONMUCHIBATH U300pakKEeHUE, CO3/1aBAEMOe IJIOCKUM 3epKajioM, TOHKOH JMH30M;
BBIMIOJIHATE  OKCIIEPUMEHTHl 110  MCCIEOBAHUIO (U3MUECKUX SBJICHUH M TPOILECCOB C
HCIOJb30BAHUEM MPAMBIX, 1 KOCBEHHBIX U3MEPEHUI: IpU 3TOM (popMyarpoBaTh nmpodiieMy/3aiaqy



U TUNOTE3y Y4eOHOro SKCIIEPHUMEHTAa, COOMpaTh YCTAHOBKY W3 NPEIJIOKEHHOTO 000pyIOBaHHUSA,
MIPOBOJIUTH OMBIT U (HOPMYIHPOBATH BBIBOJIBI; OCYILECTBIIATH IMPSIMble M KOCBEHHBIE M3MEPEHUS
(GU3NYECKUX BEJIWYHMH, NPH ATOM BBIOMPATh ONTUMAIBHBIA CIIOCOO M3MEPEHHS M HCIIOJIb30BaTh
M3BECTHBIE METOJbI OICHKH IMOTPEUIHOCTeH HM3MEpEeHU; UCCIIe0BAaTh 3aBUCUMOCTH (DPU3MUECKHX
BEJIMYUH C MHCIOJB30BAHUEM TMPSAMBIX HW3MEPEHHUI: MpH 3TOM KOHCTPYHPOBATh YCTaHOBKY,
(bUKCHpPOBATh PE3yIBTATHI MOJTYYCHHONW 3aBHCUMOCTH (PU3MYECKUX BEJIMYMH B BUIC TaOIUI] H
rpadMKOB, NIeNaTh BBIBOJABI IO pe3yjibTaTaM HCCIENIOBaHMS, COONIOIAaTh IpaBmia 0e30MacHOTO
TpyAa TpH TPOBEICHUHM HCCICNOBAaHMKA B paMKax Y4eOHOro OKCIIepHMEHTa, y4eOHO-
MCCIIEIOBATENILCKOM U MPOEKTHOU JEATEIEHOCTH C MCIIOJIb30BAaHUEM U3MEPUTENBHBIX YCTPOUCTB U
nabopaTopHOTO O00OPYIOBAaHMS; pEIIaTh pPacUYETHBIC 3aqa4d C SBHO 3aJlaHHOW (U3UYCCKOM
MOJIEJIbI0, UCHOJb3ys (PU3MYECKHE 3aKOHbl M IPUHLUIBI, HA OCHOBE aHaIW3a YCJIOBHS 3aJa4u
BBIOMpATh (PU3HUECKYIO MOJIENb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (OPMYIIbI, HEOOXOUMBIE [T
e€ pelIeHus, MPOBOIUTh PACUYEThl M OIEHUBATH PEAJHHOCTh MOJYYEHHOTO 3HA4YEHUs (pu3myecKon
BEJIMYUHBI; pElIaTh KaUeCTBEHHBIC 33J]aul: BHICTPAMBATh JIOTUYECKH HETPOTHBOPEUMBYIO HENOUYKY
pacCyKJIeHHU ¢ ONOpON Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH W (PH3WYECKUE SIBJICHHUS;
WCTIOJh30BAaTh MPU PEIICHWH y4eOHBIX 3a/a4 COBPEMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTHH JUIS
MOVCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAIMN M TPEICTABICHHUS YIeOHOW W HAYYHO-TIOMYJISIPHOM
WHPOPMAIINH, TTOYYCHHON W3 Pa3IMYHbIX HCTOYHUKOB, KPUTUYECKH aHAJTH3UPOBATH TOJIYIaeMYIO
nHpOpMaNHIO; OOBSICHATH TMPUHIMIBI JACHCTBUS MAallWH, MPHOOPOB M TEXHUYECKHUX YCTPOMCTB,
pa3nuyaTh yCIOBHS UX O€30MIaCHOTO UCIIOIF30BaHMS B IOBCETHEBHOM KU3HU; TIPUBOIUTH PHUMEPHI
BKJIa/Ia POCCUHCKUX U 3apYOCIKHBIX YIEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHUE TTPOIIECCOB
OKPYKAIOIIEro MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA; NCTIOJIH30BATh TEOPETUIECKHIE 3HAHUS 110
¢u3MKe B MOBCEIHEBHOM KU3HU JJIsl oOecrieueHus: 0€30MacHOCTH MPpU 00palieHuy ¢ MpudbopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHU, IJIi COXPAHEHUS 310pPOBbS U COOJIOACHUS HOPM 3KOJOIMUYECKOTO
MOBEJICHUsI B OKpYKarollel cpese; padoTaTe B IPYIIE C BHIIOIHEHUEM DPA3JIUYHBIX COLUAIBHBIX
poJiel, IIaHupoBaTh PabOTy IPYIIBI, PALMOHAIBHO PaclpelesaTh 00S3aHHOCTH U IUIAHMPOBATH
NEeATeNbHOCTh B HECTAHIAPTHBIX CUTYalMsIX, aJIeKBaTHO OLIEHUBATh BKJIAJ] KaXJIOT0 U3 yIaCTHUKOB
IpYIIBI B PELICHUE PacCMaTpUBaeMOil TpoOIeMBl.



TEMATHYECKOE IINTAHUPOBAHHE. 10 KJTACC

HaumeHoBaHus pa3/iesioB U TeM KoJsimyecTBo yacoB DJIEKTPOHHbIE IIpuodperaemplii
NPOrpaMMbl (uu¢poswIe) ONBIT
o0pa3oBaTe/ibHbIE oCylIecTBJIEHUS
pecypchbl COMAJIBLHO-
3HAYMMBIX JeJ*
Bcero | Kontponsnsie | [IpakTnueckue
paboTsI paboTsI
Pa3znea 1. DUBUKA U METO/JIbI HAYYHOTI'O ITO3HAHUSI
®dusnka ¥ METOIbI HAYYHOTO TTO3HAHUS 2 bu6moreka [IOK
1.1 https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 2
Paznen 2. MEXAHUKA 4,68
Kunemaruka 5 bu6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
JluHamuka 7 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
3aKOHBI COXPAHEHHS B MEXaHUKE 6 1 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
Hroro mo pasneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA 6;8
N TEPMOAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmoreka [JOK



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

TEOpUU https://m.edsoo.ru/7f41bf72
OCHOBBI TEPMOAMHAMUKH 10 1 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72
Arperarnble coctosiHUs BelecTBa. da3oBbie | 5 bubnuorexa [JOK
TIEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznen 4. DJIEKTPOANHAMMUKA 4;6;8
DJeKTpoCcTaTHKA 10 bubnmoreka [JOK
https://m.edsoo.ru/7f41bf72
[TocTosiHHBINM 2neKTpudYecKuil TOK. TOku B 12 1 bubnuoreka [JOK
pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
Pe3epBHOE Bpemsi 2
OBLIEE KOJIMYECTBO YACOB 11O 68 3
INPOI'PAMME
11 KJIACC
Ne n/m | HammeHOBaHMe pa3IesioB M TEM Kosmuecrso uacos JIeKTPOHHbIE



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

NPOrpaMMblI

(undposbie)

Konrpoabubie | IIpakTHyeckue
Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcsl
Pazpnen 1. JIEKTPOJAUHAMUKA
MaruautHoe nose. DIeKTpOMarHUTHasI bubnnorexa [JOK
11 WHTYKITUS 11 1 3 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
MexaHn4ecKue 1 JIEKTPOMArHuTHBIC bubmuorexa [JOK
21 KojeOaHus 9 1 https://m.edsoo.ru/7f41c97c
MexaHW4eCcKHe U 3JIEKTPOMArHUTHBIE BOJIHBI bubmuorexa [JOK
2.2 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Omraxa 10 3 https://m.edsoo.ru/7f41c97c
Utoro no pazneny 24

Pazzen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJIbLHOCTHU

OCHOBBI cieManbHON TEOPUHU bubnunoreka [JOK
3.1 OTHOCHUTEIIBHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 4

Pa3znesn 4. KBAHTOBASA ®U3UKA
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bu6mmoreka [{OK
4.1 OneMeHTHl KBaHTOBOM ONTHKHU 6 https://m.edso0.ru/7f41c97¢
bu6mmoreka [{OK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢
bubmmoreka [IOK
4.3 ATOMHOE SApO 5 https.//m.edsoo.ru/7f41c97c
Hroro no pazgeny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKHU

5.1 DneMeHThl aCTPOHOMHUU U aCTPOPHU3UKU 7 Bhl/tlgjzs;);é;z o%.?jf?f 11c97¢
Hroro mo pazgeny 7
Pazgen 6. OBOBIIAIOIIEE IOBTOPEHHUE
bu6mmoreka [JOK
o1 OBobmatomes nosToperme ) https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBHLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68

HeJ’IeBLIM MMPpUOPUTETOM BOCIIUTAHUA JIETEeH IOHOIIIECKOTO BO3pacTa ABJSCTCA CO3JaHUC 6J'IarOHpI/I$ITHLIX YCHOBI/Iﬁ JJIsL HpI/I06peTeHI/I$I

ITKOJIbBHUKAMHU OIIbITa OCYHICCTBJICHUA COLIMAJIBHO 3HAYUMBbIX ICII. 970!
1.ombIT ACJI, HAIIPAaBJICHHBIX Ha 3a60Ty 0 CBOEH CEMbEC, POJHBIX U 6HH3KI/IX;

2. pr,[[OBOﬁ OIIBIT, OIIBIT Y4aCTHUA B HpOH3BO,Z[CTBCHHOfI IMPAKTHUKE;

3. OmEBIT ACJ1, HAIPABJICHHBIX Ha IOJIb3Y CBOCMY POAHOMY Iropoay UK CClly, CTPpAaHC B LCIIOM, OIBIT ACATCIBHOTO BBIPAKCHUA COOCTBEHHOM

TPaKJIaHCKOM MO3ULINH;
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4.01BIT IPUPOJAOOXPAHHBIX JEIT;

5.0TBIT pa3penieHns] BO3HUKAOMUX KOHPIUKTHBIX CUTYallUi B IIKOJIE, J0Ma WM Ha YIIUIIE;

6. OTIBIT CAMOCTOSITENILHOTO MPUOOPETEHNS HOBBIX 3HAHU, IPOBEICHUS HAYYHbIX UCCIIEI0BAHUM, OIBIT IPOEKTHOM J1€ATEIbHOCTH;

7. OmBIT U3y4YEHMS, 3AIIMTHI U BOCCTAHOBJIECHHUS KYIbTYPHOTO HAacjeAusl YelIOBEYECTBA, ONBIT CO3/JaHUSA COOCTBEHHBIX MPOU3BEICHHI
KYJIbTYPBI, OIIBIT TBOPYECKOI'O CAMOBBIPAKECHUS;

8. OIBIT BeIEHUS 3A0POBOT0 00pa3a )KHU3HH U 3a00THI O 3J0POBbE APYTUX JIOJICH;

9. omBIT OKa3aHUs OMOIIH OKPYKAIOIIKUM, 3a00ThI O MaJbIIIAX WM HOXKWIBIX JHOASIX, BOJOHTEPCKUM OIBIT;

10. onbIT caMONO3HAHMSI U CAMOAHAJIN3a, OIBIT COLIMAIBLHO MTPUEMIIEMOTO CAMOBBIPAXKEHHS U CaMOpeaJIU3aliH.

TPEBOBAHMUSA K YPOBHIO TIOATI'OTOBKU BbIITY CKHUKOB
OBPA3OBATEJIbHBIX YUYPEKJIEHWI CPEJJHEIO OBIIETO OBPA3OBAHUSI

B pesyabrare uzyuenusi puznku Ha 6a30BOM YPOBHE YYEHUK T0JIKEH

3HATH/MIOHUMATH

cmblenl nonamuil: pusnveckoe siBieHue, pusndeckas BeIMYMHA, MOJIENb, TUIIOTE3a, IPUHIINIL, TOCTYJAT, TEOPUS, TPOCTPAHCTBO, BPEMS,
MHEepLIHabHas CUCTEMa OTCUeTa, MaTepHalibHasl TOUYKA, BEIIECTBO, B3aUMOJICHCTBHIE, UCAIbHBIH ra3;

cMblcl  (puzuyeckux eenuuun: TEpEMEIIeHHe, CKOPOCTh, YCKOpEHHe, Macca, CHIla, JaBlieHHe, HMITYJIbC, paboTa, MOIIHOCTS,
MEXaHUYeCKas HHEeprusi, MOMEHT CHWJIbI, MEPHOJ, YacToTa, aMIUIUTyJa KoJieOaHWi, JUIMHA BOJIHBI, BHYTPEHHSS DHEPrus, CpPEeIHss
KMHETHUYeCKasi SHEPrusl YaCTHIl BElIecTBa, a0COIIOTHAs TeMIIepaTypa, KOJIMYECTBO TEIUIOThI, yAelbHas TeIIOEMKOCTb, YelIbHas TEIIOTa
napoo6pa3zoBaHus, yAelbHas TEIUIOTAa IUIABJICHUS, yIEIbHAs TEIJI0Ta CrOpaHMs, 3JIEMEHTAPHBIN 3JEKTPUUECKUN 3aps]l, HAMPsSKEHHOCTh
AIIEKTPUYECKOTO TOJIsI, PA3HOCTh MOTEHIIUAJIOB, AIEKTPOEMKOCTb, SHEPTHUS JIEKTPUUECKOTO TOJIS;

CMBICTT (pu3uYecKux 3aKOHO08, NPUHUUNOE u nocmynamoe (GopMyIHUpOBKa, TPAHUIBI TPUMEHUMOCTH): 3aKOHBI TuHAMUKU HbloToHA,
MIPUHIIUIBI CYMEPIO3UIMA U OTHOCUTEIBHOCTH, 3aKOH [lackans, 3akoH ApxuMmena, 3akoH ['yka, 3aKOH BCEMHPHOTO TSATOTEHHsI, 3aKOHBI
COXPaHEHHUs SHEPTUU, UMIYIbCa U AIEKTPUUYECKOTO 3apsijia, OCHOBHOE ypaBHEHHWE KMHETUYECKOW TEOpHUM ra3oB, YPaBHEHHE COCTOSHHS
UJeabHOTO T'a3a, 3aKOHBI TEPMOIUHAMUKY, 3aK0H KynoHa;

6KJ1A0 POCCUIICKUX U 3apPYDeHCHBIX YUeHbIX, OKA3aBIINX HauOOJbIIIee BIUSHIE Ha pa3BUTHE (DU3HKHY;

yMeTh

onucvleams u 00BACHAMb Pe3yibmamsl HAONIOOEHUN U IKCHEPUMEHN06: HE3aBUCUMOCTh YCKOPEHHUs CBOOOJHOTO MaJCHUS OT MacChl
MaJaroIlero Tejaa; HarpeBaHue raza mpu ero OBICTPOM CHKATHUHU U OXJIAXACHHE TP OBICTPOM PAaCIIMPEHUN; TOBBIIIEHUE IaBIICHUS raza mpu
€ro HarpeBaHUM B 3aKPBITOM COCYJIe; OPOYHOBCKOE JBIKEHUE; IIEKTPHU3AIUS TN IPU UX KOHTAKTE;

npUBOOUmMb RPUMEPDL ONBLINOG, UTLTIOCMPUPYIOUWUX, Yno: HAOTIONEHHUS U SKCIIEPUMEHT CIY)KaT OCHOBOM Ul BBIJBM)KEHUS THUIIOTE3 U
MMOCTPOCHUSI HAYYHBIX TEOPHUH; HKCIEPUMEHT MO3BOJSET MPOBEPUTh MCTUHHOCTh TEOPETUYECKHX BBIBOJOB; (hM3MUECKash TEOpUs JaeT
BO3MOXHOCTh OOBSICHATH SIBJICHUS TPUPOJBI U Hay4dHble (DaKThl; (U3MYECKash TEOPHUsS TMO3BOJSET MPEACKA3bIBATh €IIe HEU3BECTHHIE



SBJICHUSI U UX OCOOCHHOCTHU; NMPH OOBSICHEHUH NPUPOIHBIX SBJICHUNA MCHONB3YIOTCS (pU3MUecKre MOMAETH;, OJUH M TOT K€ MPHUPOIHBIN
O0OBEKT WM SBJICHHE MOXKHO MCCIIEIOBAaTh Ha OCHOBE MCIOJIB30BAHUS PA3HBIX MOJENCH; 3aKOHBI (PU3UKU U (PU3HUECKHE TEOPUH UMEIOT
CBOM OIIpEJIEIICHHbIE IPaHMIIbl IPUMEHUMOCTH;
OTIHCHIBATH (PyHAaMEHTAJIBHBIE OIBITHI, OKAa3aBILUE CYIIECTBEHHOE BIIHMSHUE HAa pa3BUTHE (PU3HKH;
MPUMEHSTH MTOJyYCHHBIC 3HAHUS IS pelIeHus (PU3MUecKuX 3a/1a4;
onpedenamsp: Xapakrep GU3MUECKOTO Mpoliecca 1o rpaduky, Taduuie, hopmyie;
usmepamyp: CKOPOCTb, YCKOpEHHE CBOOOJHOIrO MaJeHUs; MAcCy Tela, IUIOTHOCTh BEIIECTBA, CHIYy, pabOTy, MOILHOCTb, JHEPIUIO,
KO3 (UIIMEHT TPEHUS CKOJIbKEHUS, BIIAXKHOCTh BO3/YyXa, YAEIbHYIO TEIJIOEMKOCTh BEIIECTBA, YACIbHYIO TEIUIOTY IUIABJICHUS JIbJA;
npueoOUmMs NpUMEPsl NPAKMUYECKO20 NPUMEHEHUA PUIUYECKUX 3HAHUIL: 3aKOHOB MEXAHUKH, TEPMOJANHAMUKH U 3JIEKTPOJANHAMUKH B
SHEpPreTHKe
60CNPUHUMAMb U HA OCHOBE NOIYUEHHBIX 3HAHUI CAMOCMOAMENbHO OyeHugamp UH(HOPMAIMIO, coepKallytocsa B cooOmenusx CMU,
HayYHO-TIONYJISIPHBIX CTaThsIX; WUCHOAb306amp HOBbIE HH(MOPMAIIMOHHBIE TEXHOJIOTUU I TIOMCKa, OOpaOOTKHM M MpPerbsBICHUS
nHpopmanuy no GpusrKe B KOMIBIOTEPHBIX 0a3ax JaHHBIX U ceTsax (cetu MHTepHeT);

HCI0JIL30BATH NPHOOpeTeHHbIE 3HAHUSA U YMEHHUS B IPAKTHYeCKO¥ /1esiTeIbHOCTH M NTOBCEHEBHOM KM3HM JIUIA:

e obecrieueHUs] 0€30MACHOCTH KU3HEAEATEIHLHOCTH B MPOIECCE MCIOJB30BAaHUS TPAHCIOPTHBIX CPEACTB, OBITOBBIX 3JIEKTPONPUOOPOB,
CPEICTB PaJyo- U TEIEKOMMYHUKALIMOHHOU CBSI3U;

e aHajM3a M OLEHKU BIUSHUS Ha OpraHU3M YeJIOBeKa U JIpyrue OpraHu3Mbl 3arpsi3HEHUs OKPYKalolel Cpeibl;

®  paIMOHAJILHOTO MPUPOAOIOJIB30BAHUS U 3AIUTHI OKPYXKAIOIIEeH cpebl;

e ompeeneHuss COOCTBEHHOM MO3UILIMU IO OTHOIICHUIO K 3KOJIOTHYECKUM Mpo0IeMaM U MOBEICHHUIO B IPUPOTHON Cpeie.

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYHEHUKA

. ®usmka, 10 kmace/ I'.fI.Msakumes, b.b. byxopnes, H.H.Corckmii. YueOHmk mis o0meoOpa3oBaTelIbHBIX

opranu3aiui. bazoseiil ypoBeHb. MockBa. M3narenscTBo «IIpocBemenuey.



. ®uzuka, 11 xmacc / I'.JA.Mskumes, b.b. Bbyxosues, B.M.Uarypun. YueOHuk mis oO6uieoOpa3zoBaTeIbHBIX

opranusanui. ba3zossiil ypoBeHb. MockBa. M3narenbcTBO «lIpocBemeHue».

METOANYECKHUE MATEPHUAJIBI VIS YUUTEJIA

[Iporpamma kypca duszuku ais 10—11 knaccos. ba3oBblii ypOBEHb.

YMK «®u3suka. 10 kiacc. ba3oBblii ypoBEHb»

1. ®usuka. 10 knacc. ba3oBelil ypoBeHb. YUeOHUK C 3JIEKTPOHHBIM MPUIIOKEHUEM
2. ®usuka. 10 xnacc. ba3zoBbiit ypoBeHb. MeToandeckoe nocooue

3.Coopnuk 3anay no pusuke 10-11 xnacest (ABrop O.U. ['pomoBIIEBa)

YMK «®wuzuka. 11 knacc. bazoBbiil ypoBEeHb»

1. ®usmka. 11 knacc. ba3zoBblit ypoBeHb. YUEOHUK € 3JIEKTPOHHBIM MTPUI0KECHUEM

2. ®usuka. 11 xnacc. ba3zoBbiii ypoBeHb. MeToandeckoe mocooue

3. Coopnuk 3amay o pusuke 10-11 xnacest (ABrop O.U. ['pomoBIieBa)

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
1. http://nsportal.ru - conmansHas ceTh paOOTHUKOB 00pa30BaHUS.

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

3. http://festival.1september.ru/articles/ - ¢hectuBany negarornueckux Uack.



4. http:/lwww.fizika.ru/ - caiiT muis yaureneit QU3MKN U UX yUYSHUKOB.
5. http://www.physics.ru/ - maTtepuasl o pusuke.
6. www.ege.edu.ru - uadopmarmonnsiii noprain EI'D.

7. http://school-collection.edu.ru/ - equnas komtexius [IOP
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