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Pabouyas nporpamma yueoHoro npeamera «®@u3unka 10 - 11» (mpoguabHbIi ypOBEeHb)
cocTaBjieHa Ha OCHOBE (heZiepaIbHOr0 roCy1apCTBEHHOr0 00pa30BaTEIbHOIO CTaHapTa CPETHETO
o0uiero o6pa3oBaHus, OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CpeIHEr0 O0IIero 00pa3oBaHus Mo
¢dusuke u pabodeii mporpamMmel K npeametroi iuaun Y MK B.A. KacesiHoBa. YTI1yONneHHBINH YPOBEHb.
10-11 xmaccer. KacesiHoB B.A. - M.: Jlpoda, 2017.

Pabouas nmporpamMma oprueHTHpOBaHa Ha HUCTOJb30BaHKe YueOHNKOB: 10 kimace - @usuka. 10 kiacc.
B.A.KacesanoB. YriyOneHHsiii ypoBenb: M. - [lpoda, 2018; 11 kiacc - @usuka. 11 knacc. B.A.KacbsHoB.
VYray6nennsiit yposens: M. - [lpoda, 2018. Ha nzydenue yae6Horo npeamera «Dusnka» (yriayoaeHHBIN
ypoBeHb) oTBouTcs B 001em 340 4. B Tom uncine: B 10 kimacce — 170 4., B 11 kmacce — 170 9

Crpykrypa pabodeii mporpaMMel:

1. [InaHupyemMsle pe3yabTaThl OCBOSHHS peaMeTa «DPu3nKar»
2. Conepxanue npeamera «duznkar»

3. Temaruueckoe MjIaHUPOBaHUE

IINIAHUPYEMBIE PE3YJIBTATBI U3YUEHUA KYPCA ®U3UKHU B 10-11 KIIACCAX

JIMYHOCTHBIMH pe3yabTaTaMH 00y4YeHUs (PU3UKE SIBIISIOTCS: * B IEHHOCTHO-OPHEHTAIIMOHHOM cepe
— YyBCTBO T'OPJOCTH 3@ POCCUICKYIO (PU3NYECKYIO HAYKY, T'YMaHHU3M, OJOKHUTEIbHOE OTHOLIEHUE K
TPYAY, L€IeyCTPEMIICHHOCTb; * B TPY0BOM cpepe — roTOBHOCTb K OCO3HAaHHOMY BbIOOpY JasibHeHIei
o0pa3oBaTeNbHON TPACKTOPHHM; * B IIO3HABATEIbHON (KOTHUTUBHON, MHTEIJIEKTYAJIbHOM) chepe —
YMEHHE YIPABIATh CBOEH [TO3HABATEIILHOM AEATEIbHOCTHIO0. MeTanpeAMETHBIMU pe3ysibTaTaMu
o0y4yeHHs (PU3HKE SBISIOTCS: * UCIIOJIF30BAaHIE YMEHUH M HAaBBIKOB PA3JIMYHBIX BHJIOB ITO3HABATEILHON
NeSITeIbHOCTH, IPUMEHEHNE OCHOBHBIX METOJIOB MO3HAHUS (CUCTEMHO-UH(POPMAIIMOHHBIN aHATU3,
MOJIETIMPOBAHUE U T. J.) ISl U3YUEHUS PA3JIMYHBIX CTOPOH OKPYKAOLIEH NEHCTBUTEIBHOCTH;
HCIOJIb30BAHNE OCHOBHBIX MHTEIJIEKTYAIbHBIX ONEpaIiii:popMyInpOBaHUE TUIIOTE3, aHAIU3 U CUHTE3,
CpaBHEHHUE, CUCTEMATU3AlUs, BBISIBICHUE IPUYNHHO-CIIEICTBEHHBIX CBSI3€, TOMCK aHAJIOTOB; ®* YMEHHUE
TeHEepUpPOBATh UAEH U ONPEAEIATH CPEACTBA, HEOOXOAUMBIE ISl UX peaTu3aliy; * YMEHHE ONPEeIIsTh
LIEJIN ¥ 3aJ1a41 JAEATeIbHOCTH, BBIOMPATh CPEJCTBA pealn3aluy 1eneld U MPUMEHATh UX Ha IPaKTHKE;
UCMOJIb30BAHUE PA3IMYHBIX HCTOYHUKOB JJIS MOTyYeHHs (pu3rueckoi MHPOpMaLuu, TOHUMaHUe
3aBUCHMOCTH COZEpXaHUs U (pOpMbI Ipe/ICTaBICHUs HHDOPMAILIUK OT LieJel KOMMYHHUKAIMU U aJipecara.
[IpenMeTHbIe pe3ynbTaThl 00ydeHus (usnke Ha yriayoneHHoM ypoBHe: 10 kinacce: BbImycKHUK HayduTCS:
— JIEMOHCTPUPOBATh Ha IIPUMeEpax posib U MecTO (PU3UKH B (POPMUPOBAHUN COBPEMEHHOW HAY4YHOM
KapTHUHBI MUpPA, B Pa3BUTUN COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B IPAKTUYECKOHN ACATEIBHOCTH
JOJIeH; — JIEMOHCTPUPOBATh HAa IPUMEPaxX B3aUMOCBSI3b MEXYy (PU3UKON U IPYTMMH €CTECTBEHHBIMU
HayKaMH; — YCTaHaBJIMBATh B3aUMOCBSA3b €CTECTBEHHO-HAYYHBIX SIBJICHUN U IPUMEHATH OCHOBHBIE
¢bu3nveckre MOJEeNH JUIsl UX OMHCAaHUS U O0BSICHEHUS; — UCTOJIb30BaTh HH(OpMAINIO PU3NIECKOTO
COJIep KaHUs TPU PEIICHUH YU€OHbBIX, IPAKTUYECKHX, TPOEKTHBIX U HCCIeI0BATENbCKHUX 33124,
MHTErpupys HTHOPMAIUIO U3 Pa3IMYHBIX UICTOYHUKOB U KPUTHYECKH €€ OLIEHUBAsI, — pa3InyaTh U YMETb

HCIIOIh30BaTh B Y4€OHO-MCCIIEI0BATENBCKOM IEATETLHOCTH METO/IBI HAYYHOTO TT03HAHUS (HAOII0eHHE,



OIHCaHMe, U3MEPEHHE, IKCIIEPUMEHT, BBIIABI)KEHHE TMIIOTE3bl, MOAEIMPOBAHUE U Jp.) U (HOPMBI
HAYYHOT'O MO3HaHU ((haKThl, 3aKOHbI, TCOPHH), IEMOHCTPUPYS HAa IPUMEPAX UX POJIb U MECTO B HAYYHOM
MO3HAHUU; — IPOBOJUTH MPSIMbIE U KOCBEHHBIE U3MEHEHUS (PU3NUECKUX BEITMUNH, BEIOUpaAs
U3MEpUTENbHBIE IPUOOPHI C yUETOM HEOOXOIMMON TOYHOCTH U3MEPEHUH, INTaHUPOBATh X0/ U3MEPEHNUH,
I10JIy4aTh 3HAYCHHUE U3MEPSEMOM BEIMYMHBI U OLIEHUBATh OTHOCUTEIBHYIO ITOIPEIIHOCTD 110 3aJaHHBIM
(dbopmynaM; — MPOBOANUTH MCCIIEOBAHUS 3aBUCMOCTEN MEXY (PU3NUECKUMHU BETMUUHAME: IPOBOIUTH
U3MEpPEHUS U OIPEIENSITh Ha OCHOBE UCCIICOBAHMSI 3HAUEHUE NIapaMEeTPOB, XapaKTEPU3YIOIUX IaHHYIO
3aBUCHUMOCTb MEXKJy BEJIMYMHAMM, U 1€]1aTh BBIBOJ C YYETOM IIOTPEIIHOCTH U3MEPEHUN; — UCIIOJIb30BATh
U1l OTIMCAHMS XapaKTepa NPOTeKaHUs (PU3MUECKUX MPOLEcCOB (pU3MUECKUE BETUUUHBI U
JEMOHCTPUPOBATh B3aUMOCBSI3b MEX/1y HUMM; — UCIIOJIb30BaTh AJIs ONIMCAaHUs XapaKTepa POTeKaHUs
(bu3NIECKUX MPOLECCOB (PU3NUECKUE 3aKOHBI C YYETOM IPAHUI] KX IPUMEHUMOCTH; — PelaTh
Ka4yeCTBEHHbIE 33/1a4M (B TOM YHUCIIE M MEXKIIPEIMETHOIO XapaKTepa): UCIONb3ys MOJeNH, pusnueckue
BEJIMYMHBI M 3aKOHBI, BBICTPAUBATh JIOTMUECKU BEPHYIO LIENOYKY OOBSICHEHUS (JJOKAa3aTeIbCTBA)
IIPEIJIOKEHHOTO0 B 3a/1a4€ Mpoliecca (SIBJIEHUs); — pellaTh pacueTHBIE 3a/1a4M C SBHO 3aJaHHON
(bu3NIeCKoil MO/IECIBIO: HA OCHOBE aHAJIM3a YCIOBUS 337a4ll BBLACITATH (PU3UUECKYIO MOJIEIb, HAXOIUTh
¢bu3nyeckre BeJIMYMHBI U 3aKOHBI, HEOOXOMMBIE U I0CTaTOYHBIE JUISl €€ PELIeHUs, IPOBOAUTH PacueThl U
IIPOBEPATH MOJTYUYEHHBINA pPe3yJIbTaT; — YUUTHIBATh I'PAHUIIBI IPUMEHEHUS U3YUYEHHBIX (PU3HUECKUX
MOJIeNIeH TP pelIeHU N (PU3MUECKIX M MEXKIPEIMETHBIX 33/a4; — UCIOIb30BaTh HHPOPMALIUIO U
MPUMEHSTH 3HAHUS O IPUHIUIIAX pabOTHl M OCHOBHBIX XapaKTEPUCTHKAX U3yYCHHBIX MAIluH, TPUOOPOB
U APYTUX TEXHUYECKUX YCTPONCTB, AJIsl PEIIEHUS IPAKTUYECKUX, YUeOHO-NCCIIEI0BATEIbCKUX U
MIPOEKTHBIX 33J1ay; — UCTHOJIb30BATh 3HAHUS O (PU3MUECKUX 00BEKTAX U Mpolleccax B MOBCEAHEBHOM
KHU3HU U1 o0ecrieyeHns 6e30MaCHOCTH MPpU 00paleHnd ¢ MpUOopaMH U TEXHUUECKUMH YCTPOHCTBAMH,
JUISL COXPaHEHUsI 310POBbsI U COOIIOZICHHSI HOPM SKOJIOTMUECKOT0 TIOBEJIEHUS B OKPY»KaIoIlel cpee, s
MIPUHSATHS PEIICHUH B TOBCETHEBHOM JKM3HU. BBITYCKHUK MOTYYUT BOSMOXHOCTb HAyUYUThCS: —
MOHUMATh U OOBSICHATH LIEJOCTHOCTh (PU3MUECKON TEOpUH, pa3uyaTh IPaHUIIbl €€ TPUMEHUMOCTHU U
MECTO B pSAAY APYIUX (PU3UUECKUX TEOPHIi; — BIaJETh IPUEMaMU OCTPOCHUS TEOPETUUECKUX
JI0Ka3aTeNIbCTB, a TAK)KE MPOrHO3UPOBAHUS OCOOEHHOCTEN MPOTeKaHUs (PU3UUECKUX SIBICHUU U
MIPOLIECCOB Ha OCHOBE MOJIYUEHHBIX TEOPETUUECKUX BBIBOJOB U JJOKA3aTEJIbCTB; — XapaKTepU30BaTh
CHUCTEMHYIO CBSI3b MEKy OCHOBOIIOJATrAIOIMMU HayYHBIMU NOHSITUSAMMU: IPOCTPAHCTBO, BPEMSI, MAaTEPHUS
(BelwecTBo, 10JIE), IBUKEHUE, CUJIA, SHEPTUS; — BBIIBUIATh TMIIOTE3bI HA OCHOBE 3HAHUS
OCHOBOMOJIarariux Gpu3niyeckux 3aKOHOMEPHOCTEN U 3aKOHOB; — CAMOCTOSITENILHO TJIAaHUPOBATh U
MIPOBOAUTH (PU3MUECKHE IKCIIEPUMEHTHI; — XapaKTepU30BaTh riI00anbHble MPOOIEMBI, CTOSIINE MTEPE]]
YeJI0OBEYECTBOM: SHEPIeTUYECKHE, CHIPbEBbIE, IKOJIOTHUECKUE, — U POJIb (DU3UKU B PELICHUHU 3TUX
pobJeM; — pelaTh NPaKTHKO-OPUEHTHPOBAHHBIE KAUECTBEHHBIE U pacueTHbIC (PU3HMUECKUE 3a/1a41 C
BBIOOPOM (PM3HUECKON MOJIENN, UCTIOIb3YsI HECKOJIbKO (PU3NYECKUX 3aKOHOB MIIH (POPMYIT, CBA3BIBAIOIINX
W3BECTHBIE (PU3NYECKUE BEIMYMHBI, B KOHTEKCTE MEXIPEIMETHBIX CBSI3€H; — OOBSICHITH IPUHIIUITBI
paloThI U XapaKTEPUCTUKU N3YUYEHHBIX MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOICTB; — OOBACHATH

YCJI0BUA TPUMCHCHUA (1)I/I3I/I‘-I€CKI/IX MO,Z[GJIGfI Ipu pCUICHUN (bI/I3I/I‘-ICCKI/IX 3aaa4, HaXOAUThb aACKBATHYIO



IIPEUI0KEHHOH 3a1a4ue (PU3NUECKYI0 MOJIEIb, pa3pelaTh MpodieMy Kak Ha OCHOBE UMEIOIUXCS 3HAaHU,
TaK ¥ MPH MOMOIIM METOOB OIeHKH. 11 Kimacc: BrITycKHUK Ha yriyOJIeHHOM ypOBHE HAYUUTCS:
OOBSICHATH M aHAIN3UPOBATH POJIb K MECTO (PU3UKHU B (POPMUPOBAHUH COBPEMEHHOI HayuyHON KapTUHBI
MUDA, B Pa3BUTUN COBPEMEHHOW TEXHUKH U TEXHOJIOTHM, B TPAKTUYECKOU JAESITEIbHOCTH JOICH;
XapaKTepu30BaTh B3aUMOCBSI3b MEX Y (PU3MKON U IPYTMMHU €CTECTBEHHBIMU HayKaMU; XapaKTepU30BaTh
CUCTEMHYIO CBSI3b MEXK/y OCHOBOIIOJIAralOIMMY Hay4YHBIMHU [TOHATUSAMMU: IIPOCTPAHCTBO, BPEMsI, MATEPUs
(BemecTBo, 1oJIe), ABMKEHHE, CHIIA, SHEPTHS; TIOHUMATh U OOBSCHATH IIEIOCTHOCTh (PH3UYECKON TEOPHH,
pas3nuyaTh rpaHULbl €€ IPUMEHUMOCTU U MECTO B pALY APYrHX (GU3NYECKUX TEOpUil; BIaJeTh IpUEeMaMu
IIOCTPOSHMSI TEOPETUYECKUX J10KA3aTEIbCTB, @ TAK)KE IPOTHO3UPOBAHUS OCOOCHHOCTEN MPOTEKAHUS
(U3NYIECKUX SIBIICHUH U MPOLIECCOB HA OCHOBE MOJTYYEHHBIX TEOPETHUECKUX BBIBOJIOB U JI0KA3aTEIbCTB;
CaMOCTOATENIBHO KOHCTPYUPOBATh SKCIIEPUMEHTAIIBHBIEC YCTAHOBKU Il IPOBEPKU BBIBUHYTBIX TMIIOTE3,
paccUuThIBaTh A0COJIFOTHYIO U OTHOCUTEINIBHYIO MTOTPELIHOCTH; CAMOCTOATENIBHO IIJIAHUPOBATh U
IPOBOJIUTH (PU3HUYECKUE FIKCIEPUMEHTBHI; peIlaTh IPAKTUKO-OPUEHTUPOBAHHbIE KAYECTBEHHbBIE U
pacueTHble (PU3MYECKHE 33]]a9i C OTIOPOH KaK Ha N3BECTHBIC (PH3MUECKUE 3aKOHBI, 3aKOHOMEPHOCTH U
MOJIENIN, TaK U Ha TEKCTHI C N30BITOUHON MHPOPMALINE; 0OBSCHATH TPAHHUIIB] IPUMEHEHUS U3YIEHHBIX
(bu3nYecKUX MoAesel Ipy pelIeHnH GU3NUECKUX U MEKIPEAMETHBIX 3a/1a4; BbIIBUI'aTh THIIOTE3bI HA
OCHOBE 3HAaHUSI OCHOBOIOJIAraoIuX (PU3NYECKUX 3aKOHOMEPHOCTEH 1 3aKOHOB; XapaKTepU30BaTh
r7100abHBIE TPOOJIEMBI, CTOSIINE MIEPE] YEIIOBEUECTBOM: YJHEPTETHUECKUE, CHIPHEBBIE, SKOJIOTUIECKHE, H
POIb PHU3HUKH B PEICHUH ATHX MPOOIIEM; OOBICHATH MPHUHIUIBI PA0OTHI U XapaKTEPUCTUKU U3yISHHBIX
MaIlliH, MPHOOPOB U TEXHUYECKUX YCTPOHCTB; OOBSACHATH YCIOBHUS MPUMEHEHHS (PU3MUECKIX MOZEICH
IIPU pelIeHnn GU3NIECKUX 3a]1a4, HAXOUTh aJ€KBATHYIO MPeI0KEHHOM 3a/jaue (U3NUECKyI0 MOJIENb,
paspemiate IpobaeMy Kak Ha OCHOBE UMEIOIIMXCS 3HAHUHM, TaK U P MOMOIIX METOI0B OLIEHKH.
BoinyckHUK Ha yriyOJeHHOM YPOBHE MOJIYYUT BO3MOXHOCTh HAyUYUThCS: IPOBEPSITH
9KCIIEPUMEHTAILHBIMU CPEJICTBAMU BBIJIBUHYTBIE THIIOTE3bI, (POPMYNIHpPYs LI€Tb UCCIEA0BAHU, HA
OCHOBE 3HaHUSI OCHOBOIMOJIAraOIUX (PU3NUECKUX 3aKOHOMEPHOCTEHN U 3aKOHOB; ONUCHIBATH U
aHAJIM3UPOBATh MOJYYEHHYIO B pe3yJIbTaTe MPOBEIECHHBIX (PU3NUECKUX IKCIIEPUMEHTOB HH(POPMALIHIO,
OTIPEEIIATh €€ JOCTOBEPHOCTh; TOHUMATh U OOBSICHITH CHCTEMHYIO CBSI3b MEXK/1y OCHOBOIIOIAral0 MU
Hay4YHBIMU MMOHATUSMU: IPOCTPAHCTBO, BpEMsi, MaTepHsl (BELIECTBO, MOJIE), IBUKEHHE, CUIIa, SHEPTHS;
peuiaTh SKCIEPUMEHTAIbHbIE, KAUECTBECHHBIC U KOJIUYECTBEHHBIC 3aa4X OJTMMIIMAHOTO YPOBHS
CJIO’KHOCTH, UCTIOJIb3Ys (PU3MUYECKHE 3aKOHBI, a TAK)KE YPaBHEHMS, CBSI3bIBAIOIINE (PU3HUECKUE
BEJIMYMHBI; aHAJIM3UPOBATh IPAHULIBI IPUMEHUMOCTH (GU3NYECKUX 3aKOHOB, TOHUMATh BCEOOLTUI
XapakTep pyHIaMEHTaIbHbBIX 3aKOHOB M OTPaHUYEHHOCTh MCIIOJIb30BAHMSI YACTHBIX 3aKOHOB;
(dbopMyIMpOBaTh U pelIaTh HOBBIE 331a4H, BO3HUKAIOIINE B X0J1€ Y1eOHO-UCCIIe0BATEIbCKON U
MIPOEKTHOM JIeATEIbHOCTH; YCOBEPILIEHCTBOBATH MPHUOOPHI M METO/IbI HCCIIEOBAHUS B COOTBETCTBUU C
ITOCTABJIEHHOM 3a7ja4ueii; NCIOJIb30BaTh METOIbI MATEMATHYECKOT0 MOJIETIMPOBAHUS, B TOM YHCIIE

MPOCTEUINNE CTATUCTUYECKUE METOIBI JUTsl 00pabOTKH pe3yabTaTOB IKCIIEPUMEHTA.

2. Coaepikanue nNporpaMMsbl y4e0HOI0 Kypca



Pazgen 1. ®usuka kak Hayka. MeToapl HAYIHOTO MMO3HAHUS TPUPOBL. (3 yaca)

®duszuka — pyHIaMEeHTaIbHAs HayKa O Mpupojae. HaydHble MeTOMbI TO3HAHUST OKPYKAIOIIETO MUPA.
Ponp sKcniepuMeHTa U TEOPHH B IpoIlecce MO3HAHUS MpHUpoasl. MojenupoBaHue SBICHHH U 00BEKTOB
npuposl. Hayunsie runoressl. Poiabs Matematuku B pusnke. GU3nuecKue 3aKOHBI U TEOPHH, TPAHHUIIBI UX
npuMeHuMocTu. [IpuHnun coorBercrBus. dusnyeckas KapTHHA MUPA.

Paznen 2. Mexanuka (75 gacoB)

MexaHnueckoe [JBM)KEHHE M €ro OTHOCHUTENIbHOCTh. (CrocoObl ONMCaHUS MEXaHHYECKOro
IBIOKEHUs. MatepuanbHasi TOYKa Kak mpumep Qusnueckoil monenu. IlepemernieHue, CKOpPOCTS,
YCKOPEHHE.

YpaBHEHHs NPAMOJIMHEHHOIO PaBHOMEPHOIO M PABHOYCKOPEHHOIO JABWXKEHUSA. JIBHXKEHHE IO
OKPY’KHOCTH C IIOCTOSIHHOM 110 MOJYJIIO CKOPOCTBIO. LIEHTpOCTpEeMHUTENIBHOE YCKOPEHHUE.

[IpyHuMn cynepno3uuuu Cwi. 3aKOHBI JAMHAMUKM HbIOTOHa M IpaHUIBl UX NPUMEHUMOCTH.
Wuepunanenele cuctemsl orcueta. [IpmHnun orHocurensHocTy 'ammies.  IIpocTpaHcTBO M BpeMs B
KJIACCUYECKON MEXAHHUKE.

Cunbl TSKECTH, YNPYTOCTH, TPEHHMS. 3aKOH BCEMUPHOro TsAroreHus. 3akoHsl Kemepa. Bec n
HEBECOMOCTb. 3aKOHbl COXpPAaHEHHUsS MMIIYJIbca U MEXaHM4YecKoil sHepruu. lcnonb3oBaHue 3aKOHOB
MEXaHUKHU JUIsl OOBSCHEHUS JBUKEHUS HEOECHBIX TN U JUIsl Pa3sBUTUS KOCMUYECKUX HCCIIEJOBAHUM.
MomMeHT cuiibl. Y CIIOBHsI paBHOBECHS TBepAoro Tena. [IpakTndeckoe mpuMeHeHne pU3nuecKux 3HaHUH B
MIOBCEIHEBHOM JKM3HU: MHEPTHOCTHU TEJI M TPEHUs IPU ABMXKEHUU TPAHCIOPTHBIX CPENICTB, pPE30HAHCA,
3aKOHOB COXPAaHEHHUs YHEPTUU U UMITYJIbCA IIPU JEHCTBUM TEXHUYECKHUX YCTPONCTB.

Mexannueckue KkojeOaHus. AMIUIMTYAA, MepHoJ], dYacTora, (a3a kojeOaHMl. YpaBHEeHHE
rapMoHu4eckux kojeOanuil. CBOOOAHbIE M BBIHY)XICHHblE KojeOaHus. Pe3onHaHc. ABTOkojeOaHMs.
Mexannueckue BoaHbl. [lonepeunsie U mpogoabHbIE BOJIHBL. J1MHA BOJIHBL. YpaBHEHHE TapMOHUYECKOU
BoJIHBL. CBOICTBa MEXaHHMYECKHUX BOJH: OTpaKe€HHe, MpeJoMiIeHue, HHTepdepeHuus, audpaxius.
AKycTHKa. 3ByKOBbIE BOJHBI.

Jemoncmpayuu
3aBUCUMOCTb TPAEKTOPHUU JBUKEHHS TeIa OT BbIOOpA CUCTEMBI OTCUETA.

[Tanenune Ten B BO3yXe U B BAKyyME.

SIBneHME NHEPLMH.

HNHepTHOCTB TEIL.

CpaBHeHuE Macc B3aMMOJEHCTBYIOINX TEII.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHue cui.

BzaumopeiicTBue Teil.

HeBecoMocTs 1 neperpyska.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.
Cunel TpeHus.

Bunel paBHOBECHS TET.

YcnoBus paBHOBECHS TeEN.

PeaxTnBHOE ABIKEHIE.

W3meHeHue sHEpruM TeJ MpU COBEPIIEHUN PabOTHI.
[lepexon nmoTeHIMaIbHON YHEPTUH B KHHETUUYECKYIO M OOpaTHO.
CBo0OoHBIE KOJI€0aHuUs Tpy3a HA HUTU U HA MIPYXKHUHE.
3anuce K0aedaTeIbLHOr0 ABMKEHUS.

BrinyxaeHHbie kojeOaHusl.



Pesonanc.
ABTOKOJIE0aHUS.
[Tonepeynble ¥ MPOIOIBHBIE BOJTHBIL.
OTpakxeHue 1 MpeIOMIICHUE BOJIH.
Judpaxius u uHTEpHEpEHIIHS BOJH.
UYacTora konebaHui U BRICOTA TOHA 3BYKA.
Jlabopamopnwie pabomot
N3mepenue yckopeHus CBOOOTHOTO MaeHHUS.
HccnenoBanue nBuxeHus Teaa OpOIEHHOTO TOPU30HTAIBHO.
N3ydenue nBukeHus! T€J MO OKPYKHOCTH MO, IEHCTBUEM CHUJIbI TSXKECTH U YIIPYTOCTH.
Omnpenenenue ko3 dunmenta TpeHus.
W3yuenne 3aKkoHa COXpaHEHUSI MEXaHHUECKOW YHEPTUH.

Paznen 3. Monekynspaas ¢pusuka. Tepmoaunnamuka (44 gaca)

AToMHCTHYECKasi TUMOTE3a CTPOCHHUS BEIIECTBA W €€ SKCIEPUMEHTAJIbHbIC J10KA3aTeJIbCTBA.
Mopnens uaeansHoro rasa. AOconmtoTHas TeMieparypa. Temmneparypa Kak Mepa cpelHeld KHHETHUYECKOU
SHEPTUM TEIUIOBOrO JBMKEHMS 4YacTUl. CBs3b MEXAY [aBJICHHEM HICAIbHOIO Ta3a M CpelHel
KUHETUYECKON DHEPIrUeH TEIJIOBOIO IBUKEHUS €r0 MOJIEKYJL.

VYpaBHeHHE COCTOSIHMSI HaealbHOrO Ta3a. M3zompoueccol. [ panuyvl npumenumocmu mooenu
UoeanbHo2o 2asa.

Mogens crpoeHust xuakocteu. llogepxnocmmuoe nHamsdcenue. HacblllleHHbIE M HEHACBIILIEHHBIE
napsl. BiaxxHocTs Bo3ayxa.

Mopenb CTpo€HHS TBEpPAbIX Tel. Mexanuueckue ceotcmea meepovix men. Jleghekmuol
Kpucmaniudeckou pewiemky. VI3MEHEHUs arperaTHbIX COCTOSIHUM BEIIECTBA.

BuyTpennss sHeprus u crnocoObl ee u3MeHeHus. [lepBwlii 3aKkoH TepMoauHaMuKu. Pacyer
KOJMYECTBA TETUIOTHI MTPH U3MEHEHHH arperaTHOro COCTOSIHUSA BellecTBa. AnnabaTHbli mporecc. Bropoit
3aKOH TEPMOJIMHAMUKY U €20 cmamucmuyeckoe ucmonxkogarue. [IpuHINNBI NEHCTBUS TETUIOBBIX MAIIIHH.
KITJI TeruioBoit mamumubl. [IpoGnembl SHEPreTHKM M OXpaHa OKpyxkaromied cpeasl. [lpakTuueckoe
MpUMEHEeHUE (PU3NYECKUX 3HAHUM B TIOBCEAHEBHOM JKM3HU: TPU OICHKE TEIJIONMPOBOAHOCTA U
TEIUIOEMKOCTH PAa3JUYHBIX BEIIECTB; ISl HMCIOJb30BAaHUS SIBIICHUS OXJIAKICHUS JKUJIKOCTH TIPHU
WCIIapEHUH, 3aBUCUMOCTH TEMIEPATYPbl KUIIEHUS BOABI OT J1aBJICHUS.

Jemoncmpayuu

Mexanuueckas MoJie’b OPOYHOBCKOTO JTBUKEHHUSI.

Mopgens onbira IlITepHa.

N3menenune naBiaeHus ra3a ¢ ©3MEHEHHEM TeMIIEPATyPhI IIPH TTOCTOSHHOM 00beMe.
N3menenne obbema ra3a ¢ UBMEHEHUEM TEMIIEPATyPhI IPU MMOCTOSTHHOM JIaBJICHUH.
N3menenne oobeMa ra3a ¢ U3MEHEHUEM JaBJICHUST TIPH MMOCTOSTHHOM TeMIeparype.
Kunenue BoabI TpH MOHMKEHHOM JaBJICHUH.

[IcuxpomeTp u rUTpOMETP.

SIBneHne MOBEPXHOCTHOTO HATSKEHUS KUIKOCTH.

Kpucrannuueckue u amopgHbIe Tena.

OO0beMHbIe MOIETTH CTPOCHHS KPUCTAJLIOB.

Mopenu neheKTOB KPUCTALTHYECKUX PEIIETOK.

N3menenne TemriepaTypbl BO3yxa IpH ainabaTHOM CKATHH M PACITUPEHUH.
Moienn TEeIJIOBBIX IBUTATEIIEH.

Jlabopamopuwie pabomot
HccnenoBanue 3aBUCUMOCTH 00beMa Ta3a OT TeMIIepaTyphl IPH MOCTOSTHHOM JIaBJICHUH.

HaGmonenue mporiecca BhIpaniiBaHUs KPUCTAIUIIOB.



OnpeneneHre OTHOCUTENBHON BIaKHOCTH.
N3mepenne kod¢duimerTa moBepXHOCTHOTO HATSHKCHUS.
I/ISY‘-IGHI/IG KalnnJIAPHBIX HBHGHHﬁ, OGYCHOBHGHHBIX MOBCPXHOCTHBIM HATAKCHHUEM KUIAKOCTH.

Paznen 4. Dnexrpocraruka (25 yacoB)

DJIeMEHTapHBIN AJIEKTPUUECKUN 3aps/l. 3aKOH COXPAHEHUS JIEKTPUYECKOro 3apsaa. 3akoH KyioHa.
HanpsixenHocTs snektpuyeckoro noisid. IIpuHnun cynepnosunuu snekTpuueckux nosien. Ilorenuman
JIEKTPUYECKOTO 1oJsA. [loTeHIMalIbHOCT 3JIEKTPOCTATUYECKOIO 1OoJiA. Pa3HOCTh MOTEHIMANIOB.
Hanpsixenune. CBsi3b HANPSKEHUSI C HATIPSYKEHHOCTBIO 3JIEKTPUYECKOTO TOJIA.

[IpoBOIHUMKK B AJIEKTPUUECKOM I0j€. DieKTpuueckas eMKocTh. Konaencartop. JuanekTpuku B
NEKTPUYECKOM I10JI€. DHEPTHUS MEKTPUUECKOTO TOJISL.

Hemoncmpayuu
DNEeKTPOMETP.
[IpoBOIHHKY B 3EKTPUUECKOM IOJIE.
JIMBIIEeKTPUKHY B 3JIEKTPUUYECKOM TOJIE.
Konpaencaropsi.
DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.
DNEeKTpOU3MEPHUTEIbHBIE TPHOOPHI.

Pa3znen 5. IlocTostHHBIN TOK. DIEKTPUUECKUN TOK B pa3IM4HbIX cpenax (26 yacoB)

Onektpuueckuii Tok. IlocnenoBarenbHOe U MapajuielibHOE COEIUHEHHE IPOBOJHUKOB.
Onexrpoasuxkymias cuna (3/C). 3akon OMa i MONTHON AJIEKTPUUYECKON LEenu. DIEKTPUUYECKHI TOK B
MEeTaJulaX, OJJEKTPOJMTaX, Ta3aXx M Bakyyme. 3akoH ayekTponu3a. llmazma. IlomynpoBonHukwu.
CobcTBeHHass W TMpUMEcHass MPOBOJUMOCTH  MOMYNPOBOJHUKOB. [loMynmpoOBOAHMKOBBIA  AHOI.
Ilonynpogoonuxogvle npubopbi.

Hemoncmpayuu
3aBUCHUMOCTD yIETBHOTO COMPOTUBIIEHUS] METAJIJIOB OT TEMIIEPATYPHI.
3aBUCHUMOCTD YIETBHOTO COMPOTUBIICHHUS MOTYITPOBOJIHUKOB OT TEMIIEPATYPHI M OCBEIIICHHUS.
CoOcTBeHHas ¥ PUMECHAs POBOAMMOCTD MOTYIPOBOHUKOB.
[TonmynpOBOAHUKOBBIN AUOI.
Tpansucrop.
TepmoaaeKkTpoHHAs IMUCCHSL.
DNeKTpOHHO-Ty4YeBas TpyOKa.
SIBrieHME NEKTPOIHU3A.
DNeKTPpUYECKUI pas3psl B rase.
JIroMHHECIIEHTHAS JIaMIIa.

Jlabopamopnwvie pabomot
N3mepenue 3eKTpuuecKoro COpOTUBIICHUS C TOMOIIBI0O OMMETpA.
N3mepenne 3/1C 1 BHYTpEeHHETO COMPOTUBIIEHUSI ICTOYHUKA TOK

Paznen 6. MarauTHOe ToJie ¥ AJIEKTpOMarHuTHas HHAyKus (33 daca)

Nunyknns marautHOro nois. [IpuHnun cynepno3unmu MarHUTHBIX nojed. Cuna Ammepa. Cuna
JlopeHma. DneKkTpou3MepuTeNbHble MPUOOPHl. MarHuTHbIE CBOMCTBA BELIECTBA.
MarsuTHbI TIOTOK. 3aKOH dJEKTpoMarHuTHOM wHAyKumu Papanes. BuxpeBoe snexkTpuyeckoe
nosie. [paBuno Jlenna. Camounaykuusa. MHAYKTUBHOCTE. DHEPrUsi MAarHUTHOTO TOJISL.
Jemoncmpayuu



MarauTtHoe B3aUMOJEHCTBUE TOKOB.

OTKJIOHEHUE AIIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

MarHuuTHbIE CBOMCTBA BEILECTBA.

MarsuTHas 3anmuch 3ByKa.

3aBucumocts J/1C MHAYKIIMH OT CKOPOCTU U3MEHEHUSI MarHUTHOTO ITOTOKA.

3aBucumocth DJC caMOMHAYKIIMHU OT CKOPOCTH U3MEHEHHUS CUJTbI TOKA U MHIYKTUBHOCTHU MTPOBOJIHUKA.
Jlabopamopnwie pabomot

N3MepeHnne MarHuTHOM UHAYKIWH.

N3mepenne MHAYKTUBHOCTH KaTYILIKH.

Paznen 7. DnekTpomaraHutHbie KojeOaHus U BOJHBI (33 daca)

Konebarenbubiii  koHTYp. CBOOOIHBIE  DIEKTPOMAarHUTHbIE  KoseOaHWsA.  BBIHYXJEHHBIC
AJIEKTPOMArHuTHBIC KoeOanus. [lepemeHHbIl TOK. JleicTBYIONME 3HAYCHUS CHIIBI TOKA U HATIPSIKCHHSI.
Kongencarop m karymika B L€ IEPEMEHHOTO TOKA. AKTHBHOE COINPOTHUBIIEHHUE. OJIEKTPUYECKHUU
pe3onanc. Tpancdopmarop. IIpou3BoacTBoO, epegaya u NoTpedaeHne EKTPUIECKON SHEPTUH.

OnexkTpoMarauTHoe nojie. Buxpesoe anekrpuueckoe mose. CKOpOCTb 3JIEKTPOMAarHUTHBIX BOJIH.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH. [IpMHIMIIBI PaquOCBs3U U TEIEBUICHMUS.

Ceer kak anekTpomarautHas BosiHa. CkopocTh cBera. MHTepdepenuus cBera. KorepeHTHOCTS.
Hudpaxmus ceeta. Judpakunonnas pemerka. [lonspusanus cBera. 3aKOHBI OTPaKEHUS U MPETOMIICHUS
ceera. llomHoe BHyTpeHHee otTpaxkeHue. Jlucnepcus cBera. PasinuHble BHIBI 3JEKTPOMArHUTHBIX
U3JIy4€HUN, MX CBOMCTBA M IpaKTUYeCKue HnpuMeHeHus. Popmyna TOHKOW JHMH3BL. ONTHYECKHE
npubopsl. Pa3peraromas ciocoOHOCTh ONTUYECKUX MTPHOOPOB.

IlocTynarsl cnenuaJbHOM TEOPUM OTHOCUTENIBHOCTH OWHIITEWHA. IIpocTpaHcTBO M Bpems B
CIELIMAJIbHOM TEOPUHM OTHOCHUTENbHOCTH. llonmHas sHeprus. DHeprus Mmokos. PensaTuBUCTCKUN MMITYIIBC.
CBs3b MOJIHOM PHEPTUU C UMIYJIBCOM U Maccoil Tena. JledhekT macchl U SHEpPIus CBA3H.

Jemoncmpayuu
CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.
OcmunorpaMMa NepeMeHHOro ToKa.
KoHnzeHcarop B ienu nepeMeHHoro ToKa.
Karymka B nenu nepeMeHHoro Toka.
Pe3oHaHC B nociae10BaTENIbHOM LIETIH IEPEMEHHOTO TOKA.
CrnoxeHne rapMOHMUYECKUX KOJIeOaHuH.
I'eneparop nepeMeHHOro TOKa.
Tpancdopmatop.
W3nyuenue u npuem 3JeKTPOMarHUTHBIX BOJIH.
OTtpaxkeHre U MpeIoMIIEHNE JIEKTPOMATHUTHBIX BOJIH.
WnTtepdepenus u nudpaxius 31eKTPOMarHUTHBIX BOJIH.
[Tongpu3zanus 31eKTPOMarHUTHBIX BOJIH.
Monymsuus 1 1eTeKTHPOBAHNE BHICOKOYACTOTHBIX 3JIEKTPOMArHUTHBIX KOJICOaHUI.
JIeTEeKTOPHBIN paONIPUEMHUK.
Wntepdepenius ceera.
Hudpaxius ceera.
[TonHOE BHYTpEHHEE OTpaKEHUE CBETA.
[Tonyyenue cnekTpa ¢ HOMOIIBIO PU3MBI.
[Tonydenue cniekTpa ¢ HTOMOIIbIO TU(PPAKIMOHHON PELIETKH.
[Tonspuszanus ceera.
CrniekTpockor.
doroarnmnapar.



[IpoeknmonHbIl anmapar.
MuKpocKoII.
Jlyna
Teneckon
Jlabopamopuwie pabomot
HccnegoBanue 3aBUCMMOCTH CHJIBI TOKA OT JIEKTPOEMKOCTH KOHAEHCATOpa B LIENU MEPEMEHHOTO TOKa.
W3mepenue IIMHBI CBETOBON BOJIHBI C TOMOLIBIO AUPPAKIIMOHHOM PEIIETKH. .
N3mepenue nokaszaresns IpeaoMIICHUS CTEKIIA.
Omnpenenennue oNTUYECKOM CUITBI U (POKYCHOTO PACCTOSIHUS COOMPAIOLIEH JINH3HI.

Paznen 8. KBantoBas ¢usuka (25 4acon)

l'umoreza M. Ilmanka o kBaHTax. Porodddexr. Omnbitel A.I'. CroneroBa. YpaBHeHue A.
OnHmreitna 1 poroddpdexra. Doton. Onvimer 11.H. Jlebeoesa u C.HU. Basunosa.

IInanerapnas monens aroma. KBantoBele noctysnarsl bopa u nmHendarsie cnekTpsl. ['unoresa ae
bpoiinst o BomHOBBIX cBoiicTBax wactull. udpaxuus snexkrpoHoB. Coomuouienue neonpeoeneHnocmel
I'etizenbepea. Cnonmannoe u 8viHydHcOeHHoe usnyiuenue ceema. Jlasepsl.

Mognenu cTpoeHus aTOMHOTO siapa. SlnepHeie cuibl. HykiioHHas Moaeins siapa. DHEprus CBs3U sapa.
Anepuble cnektpel. fnepHbie peakuuu. llenmHas peakuus npeneHus sAnep. SlnepHas SHepreTuka.
Tepmosinepublii  cunte3. PaauoakTuBHOCTh. Josumempus. 3aKOH  PaJUOAKTHUBHOIO  pacnaja.
Cmamucmuyeckuii xapakmep npoyeccog 6 Mukpomupe. JIEMEHTapHble 4yacTULbl. DyHIaMEHTAJIbHbIE
B3aUMOJIEHCTBUS. 3aKOHBI COXPAHEHUS B MUKPOMHUPE.

Hemoncmpayuu
dotorhdexr.
JInnenyaTele CIIEKTPHI U3IIy4YEHHUS.
Jlazep.
CueTunK HOHU3UPYIOLUX YaCTHII.
Kamepa BunscoHa.
®dororpadpuu TPEKOB 3apsHKEHHBIX YaCTHIL.

TemaTnuyeckoe nIaHMpPOBaHUE
YueOHblii mu1aH, 10 ki1acc (mpogu/ibHbII YPOBeHb)

Ne Paznen KonuyectBo | Kontponbnas | Jlaboparopubie
4acoB pabota paboTHI

1. | ®wusuka B MO3HAHUM BEIIECTBA, MMOJIS, 3 - -
POCTPAaHCTBA M BPEMEHH

2. | Mexanuka 85 3 3

3. | MonekynsipHas pu3uKa, TEPMOJAMHAMHKA 61 2

4. | DnexTpoarHaMUKa 16 1 3

5. | DnexTpuyeckuil TOK B pa3IMYHBIX cpesiax 5

Hrtoro 170 gacos

YueOHbIii m1aH, 11 K1acc (mpoduabHBII YPOBEHb)

| Ne \ Pasznen \ KonnuecTtso ] KoHTponbHas \ JlaGopaTopHsble \




4acoB pabota paboThI
1. | MaruutHoe B3aumoelicTeie. MarHutHoe 19 1 1
T10JI€ AJIEKTPUYECKOTO TOKA.
2. DNEeKTpOMarHuTHasi UHIYKITHSL. 14 1 1
3. JlnHaMuKa K01e0aTeIbHOTO JBHKCHUS. 7 1 1
4. | CBoOO/IHBIC U BBIHYX/ICHHBIC 25 1
ANIEKTPOMArHUTHBIE KOJeOaHusl.
5. | DIEKTpOMarHuTHbIE BOJIHBI 8
6. | ['eomeTpuyeckas onTHKA. 17 1 1
7. | BonHoBas onTHKa. 16 2 3
8. | KBanToBas ¢usuka. 8
9. | ®usuka atoma 16 1
10. | ®u3nka aTOMHOTO si/Ipa 10
11. | O6ob6maroriee MOBTOPEHUE 30

Htoro 170 yacos




