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MNOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha ypOBHE CpeIHEro ooumiero odpa3zoBaHuUs
pazpaboTaHa Ha OCHOBE MOJOXEHUM U TpeOOBaHMH K pe3yJbTaTaM OCBOEHHS OCHOBHOM
oOpasoBarenbHON Tporpammel, mpeacTtaBieHHbx B DPI'OC COO, a Takke ¢ ydéToMm
benepanbHOi paboueil mporpaMMbl BOCIUTaHMA M KOHLENIMM TpENofaBaHus y4eOHOro
npeamera «®dusuka» B oOpa3zoBaTenbHBIX —opraHuzanmax —Poccuiickoit  deneparyn,
peanu3yoirx OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copnepxanue mOporpaMMbl 1O (pU3MKE HamNpaBlIeHO Ha (OPMHUPOBAHHE ECTECTBEHHO-
Hay4YHOH kapTuHbI Mupa oOydaromuxcs 10—-11 kmaccoB npu oOyyeHun ux ¢usnke Ha 0a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOTO Noaxoaa. [IporpamMma no ¢pusnke COOTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPYEMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalnpeaIMEeTHbIM
pe3yiapTaraM OOydyeHMsl, a TaKKe€ YUHUTBIBAET HEOOXOOUMOCTb pean3alliil MEXIPEAMETHBIX
CBsizell (U3UKU C €CTECTBEHHO-HAyYHBIMH Y4E€OHBIMH IpenMeTaMu. B Hell ompenensiorcs
OCHOBHBIC LIEJIM M3Y4YeHUS (U3UKU Ha YPOBHE CpeaHEro oOIIero oOpa3oBaHMs, IJIAHUPYEMBIE
pe3ysbTaThl OCBOCHHS Kypca (M3WKH: IJIMYHOCTHBIC, METAalpeJAMETHBIE, NpeIMETHhIe (Ha
0a30BOM ypOBHE).

[Iporpamma 1o ¢pu3HKe BKIIIOYACT:

e [UIAaHUpPYEMbIE PE3YJIbTAThl OCBOCHUS Kypca (U3MKU Ha 0a30BOM YPOBHE, B TOM YHUCIIE

IpEeIMETHBIE PE3yJIbTaThl IO TO/1aM O0YUYEHHUS;

e cojepxaHue yueOHoro npeamera «Puznkay 1o rogam o0ydeHus..

dusnka Kak Hayka o Haubosee oOIIMX 3aKOHAX MPHUPOJIbL, BBICTYIAasl B KAYECTBE yUeOHOTO
npeaMeTa B LIKOJIe, BHOCHT CYIECTBEHHBIM BKJIAJ B CUCTEMY 3HaHMN 00 OKpPY)KaIOLIEeM MHpE.
HIkonbHBI Kypc QHU3UKH — CHCTEMOOOPa3yIOUIMA JIi E€CTECTBEHHO-HAYyYHBIX YYEOHBIX
IPEIMETOB, TOCKOJIBbKY (PU3MUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBICHUMN, N3yYaeMbIX
XuMHel, Ouonorueit, ¢usmdeckoit reorpadueit u actpoHomueil. Vcnonp3oBaHWE U aKTHBHOE
npuMeHeHHe (U3MYECKUX 3HAHUM ONpenessieT XapakTep M pa3BUTHE Pa3sHOOOPAa3HBIX
TEXHOJIOTHH B cdepe DSHEpPreTHKH, TPAHCIIOPTa, OCBOCHUS KOCMOCA, IIOJyYeHHUs] HOBBIX
MaTepHaJIoB C 33JaHHBIMU CBOMCTBaMU U Apyrux. M3ydyeHne (pu3nku BHOCUT OCHOBHOM BKJIaJ B
(bopMHpOBaHUE €CTECTBEHHO-HAYUYHOW KapTHHBI MUpa 00ydaromuxcs, B GOpMUpOBaHUE YMEHUIN
NPUMEHSTh HAYYHBIH METO]I TIO3HAHUS MIPH BHITIOJHEHUN UM Y4eOHBIX UCCIIEIOBAHUI.

B ocHOBY Kypca (hu3ukH 17151 YPOBHS cpeiHero o0IIero oOpa3oBaHuUs MOJIOKEH PSII UICH,
KOTOPBIE MOKHO PaCCMaTPHUBATh KAK MPUHIUIIBI €0 IOCTPOCHUS.

Hoes yerocmuocmu. B cOOTBETCTBUU C HEW KypC SIBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX paslesioB (PU3MKH, BKIIOYAET KAaK BONPOCH! KIACCUYECKOH, TaKk U
COBPEMEHHOW (DM3UKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HEl MaTepuall Kypca (PU3UKH 0ObEAMHEH BOKPYT
¢usnueckux Teopuil. Beaymum B Kkypce sBiserca (OpMHUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaT€pPHUH, BELIECTBE U IOJIE.

Hoes cymanumapuzayuu. EE peanusanus NpeanogaraeT MCIoJIb30BaHHE I'yMaHUTaApPHOTO
noTeHnuanza GU3N4ecKoil HayKH, OCMBICIIEHUE CBSA3M Pa3BUTUS (PU3HMKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHYECKMMHU, HPABCTBEHHBIMH U 3KOJOIMYECKUMHU MTPOOIEMaMHU.

Hoes npuknaonou nanpasiennocmu. Kypc pusuku npeanosnaraet 3HakOMCTBO C ITHPOKHM
KPYI'OM TEXHUYECKUX M TEXHOJIOTMYECKUX NPUIOKEHUN U3YUEHHBIX TEOPUNA U 3aKOHOB.



Hoes skonocuzayuu peanusyeTcsi TOCPEICTBOM BBEIEHHUS JIIEMEHTOB COJCpIKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKIEHUS MPoOIeM palliOHATILHOTO MPUPOIOTIONb30BAHUS U
HKOJIOTHUECKON OE30MaCHOCTH.

Crep)KHEBBIMHU DJIEMEHTaMHU Kypca (M3WKHA HAa ypOBHE CpEIHETO 00Iero o0pa3oBaHUs
ABJISIIOTCS  (pu3nueckue Teopur ((hOpMHPOBAHHME TPEICTABICHUA O CTPYKTYpE IMOCTPOCHUS
buznyeckoit Teopuu, ponu (GyHIAMEHTAIBHBIX 3aKOHOB M MPHUHIMIIOB B COBPEMEHHBIX
OpPEICTAaBICHUAX O MPUPOJE, IPAHUIAX MPUMEHUMOCTH TEOPHM, JJISI ONMUCAHHUS €CTECTBEHHO-
HAYYHBIX SBJICHUH U MPOIECCOB).

CucreMHO-IeATEeNbHOCTHBINA MOJAX0A B Kypce (GU3MKH peanu3yeTcs MPexe BCero 3a CUET
OpraHMU3aIK KCIEPUMEHTATBHON NeATENbHOCTH oOyuatomuxcs. (s 6a3oBoro ypoBHs Kypca
(GU3UKK — 3TO UCMOJIb30BAaHUE CHCTEMBbI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
1ab0paTopHBIX PaboT, KOTOphIE B mporpamMme Mo (U3HKE OOBEIUHEHBI B OONIUI CITHCOK
YUYEHUYECKUX MPAKTHUYECKUX paboT. BrineneHune B ykazaHHOM MepeyHe JabopaTopHbIX padoT,
MPOBOAMMBIX JJII KOHTPOJS M OLEHKH, OCYIIECTBISETCS y4YaCTHHUKaMU 00pa3oBaTeIbHOTO
npoliecca UCXOIs U3 0COOEHHOCTEH TUIaHUPOBaHMS U OCHAleHUsa KabuHeta ¢usuku. [Ipu sTom
o0ecrieuynBaeTCs OBJIAJCHHE OOYYAIOUIMMHCS YMEHHSMH IPOBOJIUTH KOCBEHHBIC H3MEPEHHS,
UCCJIEIOBaHMs 3aBUCHUMOCTEH (PU3MYECKHX BEJIMYMH W IOCTAaHOBKY OIBITOB IO MpPOBEpKE
MPEIOKEHHBIX TUIIOTE3.

Bonbmioe BHUMaHUE yIENsAeTCsl pEIICHUI0 pacuE€THBIX M KaYeCTBEHHBIX 3aaay. [Ipu sTom
JUTSL pacu€THBIX 3a/1a4 IPUOPUTETOM SIBJISIOTCS 3a/1a4M C SIBHO 3alaHHON (PU3MYECKON MOJIENBIO,
MO3BOJIAIOIINE MPUMEHITh W3YyYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH Kak M3 OJIHOTO paszela
Kypca, TaK U UHTErpupys 3HAHUS U3 pa3HBIX pa3aenoB. [l KaueCTBEHHBIX 3a7a4 MPUOPUTETOM
SBIIIOTCSL 3a/laHUsl Ha OOBSCHEHHWE TMPOTEKaHWs (U3NYECKUX SBICHHM U IPOIECCOB B
OKpY>Kalolle >Ku3HHU, TpeOyrouiue BBHIOOpa (HU3MUECKOM MOAENTH A CUTYallMH MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MarepuaabHO-TEXHUYECKOMY
obecrieueHni0 y4eOHOro mpoiiecca 0a30BBIH YpOBeHb Kypca (PU3WKU HA YPOBHE CPEIHETrO
o0rmiero o0pa3oBaHMs TOHKEH M3ydyaThCs B YCIOBHAX NMPEAMETHOro KabuHeTa (pU3MKH WM B
YCIIOBHSIX MHTETPHPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO KA. B kabuHete
(bU3UKN JOKHO OBITH HE0OX0AMMOE JTabopaTopHOE 000PYI0BAHKE /TSI BBIMTOJHEHUS YKa3aHHBIX
B TporpamMme Mo (HU3MKE YUYEHHYECKHMX TMPAKTHUYECKUX paboT H JAEMOHCTPALMOHHOE
o0opyaoBaHue.

JlemoHCcTpanmoHHOEe 000pynoBaHHe (HOPMHPYETCS B COOTBETCTBUU C TPUHIIUTIOM
MUHUMAaJIBHON JOCTaTOUYHOCTH M 00eCrevYrBaeT MOCTAaHOBKY IMEPEUUCIICHHBIX B MPOTrpaMMe IO
¢du3rKe KIIOYEBBIX JIEMOHCTpAIMil A HUCCIEJOBAHMS HM3y4YaeMBIX SIBJICHHM M TPOIIECCOB,
IMIOUPUYECKUX U (HYyHIAMEHTATBHBIX 3aKOHOB, UX TEXHUUECKUX MPUMEHEHHM.

JlaGopaTtopHOe 00OpyZOBaHUE AJsl YUYCHHUECKUX IMPAKTHUECKUX paboT ¢popmupyercss B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreyuBaeTcss B pacuéTe OAHOrO KOMIUIEKTa Ha JBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOTO OOOPYIOBaHUS JOJDKHBI OBITH
IIOCTPOCHBI Ha KOMILJIEKCHOM HCIIOJIb30BAaHUM AHAJOTOBBIX W LU(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUE IUPPOBBIX JTAOOPATOPUI.

OCHOBHBIMU TEISIMU U3YUYeHUST (PU3UKH B 0OIIIEM 00pa30BaHUH SIBIISIIOTCS

e (QopmupoBaHuE HHTEpeca M CTpPEeMJICHUS OO0Yy4aloUuMXxcs K Hay4YHOMY HU3YYEHHUIO

MIPUPO/IbI, PA3BUTHE UX UHTEIIEKTYaJbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;



pa3BUTHE TMPEJACTaBICHUI O HAayyHOM METOJE TO3HaHUS U (HOpPMUpPOBaHHE
UCCIIEI0BATEILCKOTO OTHOILIEHHSI K OKPY KAIOIIUM SIBIICHHSIM;

(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa M3y4YeHUs] OCHOB CTPOCHUS
MaTepuH U PyHIAMEHTAIBHBIX 3aKOHOB (DH3HUKH;

(dbopmupoBaHUE YMEHHUH OOBSCHSTD SBJICHHS C HCIIOJIb30BaHIEM (PU3UUYECKIX 3HAHUNA U
HAYYHBIX JOKa3aTEeIbCTB;

dbopmMupoBaHUE TPEACTABICHUN O POIH (PU3HMKH IS Pa3BUTHSI IPYTHX €CTECTBEHHBIX
HaYK, TEXHUKU ¥ TEXHOJIOTHIA.

JlocTikeHne 3TUX Lenel o0ecreuuBaeTcs pelICHUEM CIEeQYIOIUX 3aJad B Ipolecce
U3y4deHus Kypca (PU3MKU Ha ypOBHE CpeIHEro o01iero oopa3oBaHus:

MpPUOOpETEHUE CUCTEMBI 3HAHUN 00 OOUIMX (PU3NUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJIIPHYIO (PU3UKY, JJIEKTPOIUHAMUKY, KBAHTOBYIO
(GU3KKY U 3JIEMEHTBI aCTPOPU3UKH;

dbopMUpOBaHHE YMEHUW TMPUMEHSATh TEOPETUYCCKUE 3HAHWS Ui OOBSICHEHUS
(U3MYEeCKUX SIBIICHUW B TIPUPOJE W ISl TPUHATHS TPAKTUYCCKUX PEIICHHH B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CMOCOOOB pelIeHHs] pa3iNyYHbIX 3a7ad C SBHO 3aJaHHOM (PU3NYECKOM
MOJIETIbIO, 3aJlady, TMOJPa3yMEBAIOIIMX CaMOCTOSITENIbHOE CO3/laHue (pu3nYecKon
MOJIEJIH, aJIeKBaTHOW YCJIOBHSM 3a]1a4H;

MOHMMaHHe (PU3UYECKUX OCHOB M MPHUHIIUIOB JCHCTBUS TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIMUAHUS Ha OKPYKAIOLLYIO CPEIY;

OBJIAJICHUE METOJaMU CaMOCTOSITENILHOTO IJIaHUPOBAHUS M MPOBEICHUS (PUINYECKUX
DKCIIEPHMEHTOB, aHalW3a W  UHTEpHpeTanuu  HWHQOpMANuH,  OMpeeNICHUs
JIOCTOBEPHOCTH IIOJIy4EHHOTO pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJIsSI pa3BUTHUSl YMEHUN MPOEKTHO-UCCIEA0BATEIbCKON, TBOPUECKOM
JIESATEIbHOCTH.

Ha wsyuenue ¢usuku (6a30BbIi ypOBEHb) Ha ypPOBHE CpeAHEro oOmiero oOpa3oBaHUS
otBoauTcs 136 dacoB: B 10 kimacce — 68 yacoB (2 yaca B Hemeno), B 11 kiracce — 68 yacoB (2
yaca B HEJIENIO).

[Ipennaraemsblii B mporpamme 1o Gpu3uKe rnepeueHs J1a00paTOPHbIX U MPAKTUUECKUX paboT
ABIIIETCS PEKOMEH/IOBAaHHBIM, YUHMTEIb JEJIaeT BBHIOOP MpOBeAeHUS J1a00paTOpHBIX padboT u
OTIBITOB C Y4ETOM MHIUBUIYAITBHBIX OCOOCHHOCTEH 00yJaromuxcsl.



COJEPKAHUE OBYYEHUA
10 KJIACC

Pasznen 1. dusuka u MeTOAbI HAYYHOI'0 IO3HAHUS
®usuka — Hayka o npupozae. HayuHble MeTOnbl MO3HAHUS OKpy»Kawomiero mupa. Ponb
9KCIIEPUMEHTA U TEOPHH B MpoIiecce MO3HAHUS MPUPObl. DKCIIEPUMEHT B (PHU3UKE.
MonenupoBanue (U3NYECKUX SBICHUNA U mporeccoB. Hayunsle runotessl. duznyeckue
3aKOHBI U TE€OPHUH. [ paHHIBl MPUMEHUMOCTH (PU3UIECKUX 3aKOHOB. [IpUHIIUIT COOTBETCTBUSI.
Pons m mecto ¢u3uku B (PopMHUpPOBAHWUM COBPEMEHHOW HAay4YHOM KapTHHBI MHUpa, B
MPaKTUYECKON NEATEIbHOCTH JIFOJIEH.
Jlemoncmpayuu
AHanorosbie U TU(GPOBBIC U3MEPHUTEIbHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKEeHHE. OTHOCHUTEIBHOCTh MEXaHMUYECKOro JABmkeHus. Cucrema
otcuéra. Tpaekropus.

[lepemerienre, CKOpoCTh (CpeHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOpEHHE
MaTEpUaIbHONW TOYKH, UX MPOEKIMH Ha OCH CHCTEMbI KOOpAHHAT. ClI0)KEHHE NEepPEMEIEHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE IBWXKeHHUE. ['paduku 3aBUCHMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMELICHNS MaTEPUAIILHOM TOUYKH OT BPEMEHHU.

CBoOonHOe majeHune. Y CKOpeHne CBOOOIHOTO MaACHHUS.

KpuBonuneiinoe nBuxkeHHe. JIBH)KEHHME MATEpHAIbHOM TOUYKM IO OKPYXXHOCTH C
IIOCTOSIHHOW 110 MOAYJIF0O CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEWHas CKOpocThb. Ilepumon mu
yactoTa oOpatieHus. LleHTpocTpeMHUTeIbHOE YCKOPEHHE.

TexHnyeckue yCTpoiCTBa W INPAKTUYECKOE NPUMEHEHHWE: CIHUJIOMETp, JABM)KECHHE
CHaps1J10B, LIETIHBIE U PEMEHHBIE TIEPEJAYH.

Jlemoncmpayuu

Mogens cucteMbl OTCUETA, HIUTFOCTPALUS KHHEMAaTHYECKUX XapaKTEPUCTHK JIBHKCHUS.

[TpeoOpa3oBanue IBUKEHUIN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TaneHue e B BO3LyX€ U B Pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBm>xeHus Tena, OpOIIEHHOTr0 MO YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenune yckopeHHs cBOOOHOTO HaleHUs.

Hampasnenne ckopocTH pu IBUYKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHune HepaBHOMEPHOTO IBUKEHUS C LIEIbIO ONpPEAEIEHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanre  COOTHOIIEHUS ~ MEXAY  IyTAMH,  IPOWIEHHBIMH  TEIOM 32
NIOCJIEI0BATEIbHBIE PAaBHBIE IPOMEKYTKM BPEMEHHM IIPU DPABHOYCKOPEHHOM [BHKEHUM C
HavyaJbHOW CKOPOCTBIO, PABHOW HYIJIIO.

N3ydeHne NBUKEHHUS MIAPUKA B BA3KOM JKUJIKOCTH.

N3yuenune nBmxeHus Tea, OpOIIEHHOTO FOPU30HTANIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutensHocTy ['anwites. [lepssiii 3akoH HeroToHa. MHEpLMaibHbIe CHCTEMBI
OTCYETA.



Macca Tena. Cwuma. Ilpunnun cynepmnos3unuu cwi. Bropoir 3akoH Hpiorona ms
MaTtepuaibHOUN TOUkHu. TpeTuit 3akoH HproTOHA N1 MaTepuaibHbBIX TOYEK.

3akoH BceMupHOTo Tsarotenus. Cuna tsbkectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenune. Buasl Tpenust (mokosi, CKoibkeHHs, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXEHUs U cuia TpeHus nokos. Koapdunuent tpenus. Cuia conpoTUBIIEHUS
IIPY IBM>KEHUH TeJla B )KUJKOCTU WM rase.

[MocTynaTtenbHOE U BpalaTeabHOE JBUKEHIE a0COTIOTHO TBEPAOTO TENA.

MoOMEeHT cujabl OTHOCUTENIBHO OCH BpaleHus. llneyo cumibl. VYcioBusi paBHOBECHS
TBEPJIOTO TENA.

TexHuueckue YCTPOMCTBA W NPAKTUYECKOE NPUMEHEHUE: MOALIUIHUKY, JIBUXEHHUE
MCKYCCTBEHHBIX CITyTHHUKOB.

Jlemoncmpayuu

SIBienue nHepUUH.

CpaBHeHHE MacC B3aMMOICUCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

Hsmepenue cui.

CroxxeHue Cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT Ae(QOpMaIiui.

Hesecomocts. Bec Teina mpu yCKOPEHHOM ITOABEME U I1aICHUN.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHUSI.

VYcnoBus paBHOBecUs TBEPAOTO Tena. Bunbl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

Wzyuenue nBuxkeHus Opycka 1o HaKJIOHHOM IIIOCKOCTH.

UccnenoBanue 3aBUCUMOCTUA CHJI YNPYTOCTH, BO3HUKAIOUIUX B NPYKUHE M PE3UHOBOM
oOpa3iie, OT ux AcGopMaIiim.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeJla, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHbl COXpaAHEHUA 8 MEXAHUKE

NmMnynsc maTepuanbHOM TOUYKHU (Tea), CUCTEMbl MaTepUaNIbHBIX ToueK. MITyIbC CUITBI U
U3MEHEHUE UMITyJIbca Tea. 3aKOH COXpaHEeHUs UMITyjbca. PeakTuBHOE ABMXKEHUE.

Pabora crisl. MOIIHOCTE CHIIBI.

Kunerndeckas sHeprus MaTepuaibHOW TOYKU. TeopeMa 00 W3MEHEHHHM KHWHETHYECKOU
SHEPTUH.

[Torennmanesuas sueprus. [loreHnmanbHas sHeprust ynpyro n1eGopMupoBaHHOM MPYKUHBI.
[ToreHuunanbpHas 3HEeprus Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpbHbBIE W HEMOTEHIMAIbHBIE CUJbl. CBsI3b PaOOTHl HEMOTEHIMAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXaHUYECKOM SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpoMCTBa M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMEDP, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITyJIbCA.

PeakTuBHOE IBHUKEHUE.

[Tepexon mOTEHIIMATBHON YHEPTHH B KHHETUYECKYIO M OOpaTHO.

Yuenuueckuu sxkcnepumenm, n1abopamopnvie pabomol



Nzydenne aOCOMIOTHO HEYNPYroro yaapa ¢ TOMOIIBIO ABYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUIIBI C HW3MEHEHHEM MEXaHWYEeCKOW JHEepruu Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOIO JKI'YTa.

Pa3nea 3. MosekynsipHasi pu3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocroebl MOIEKYAAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TTOJIOKEHHS MOJICKYJIIPHO-KUHETUYECKON TEOPUH M UX ONBITHOE 00OCHOBaHHE.
bpoynoBckoe nBwkenue.luddys3us. Xapakrep ABMKEHUS ¢ B3aUMOJCUCTBHUS  YaCTHIL
BemecTBa.Mojien CTpOSHUSI Ta30B, KUAKOCTEH M TBEPABIX T WU OOBSICHECHHUE CBOMCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasmepsl Moiekyid. KoiaumdecTBo BellecTsa.
[TocTostnuas ABoraapo.

TennoBoe paBHOBecue. Temrepartypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopens uaeanbHOro raza. OCHOBHOE ypaBHEHUE MOJEKYJISAPHO-KMHETUYECKON TEOpUU
uaeanpHOr0 ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpelHed KUHETHYeCKOW SHepruu
TEIUIOBOTO JBHWXeHus uvactul rasa. [llkama temmneparyp KeneBuna. ['a30oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanprona. M3omporiecchl B UcaIbHOM Tas3e C
MOCTOSTHHBIM KOJIMUECTBOM BellecTBa.l'paduueckoe mpeacTaBieHHe U30MPOIECCOB: M30TEpMa,
u30Xxopa, nuzobapa.

TexHHuecKkue yCcTpoicTBa M MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBalONIME JUCKPETHOE CTPOCHME BemiecTBa, ¢otorpaduu  MOJEKYI
OpPTraHUYECKUX COCTUHEHUII.

OmnbiTh! 0 1M Py3Un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO IBHIKEHUSI.

Mogens onbiTa LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJEKYIIPHOTO B3aUMOICHCTBHSI.

Mogenb, HTIOCTPUPYIOLLAs MPUPOTY JAABJICHUS ra3a Ha CTEHKU COCY/Ia.

OnBIThI, HIUTIOCTPUPYIOLUE YPAaBHEHUE COCTOSHUS UIEAIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomoi

Onpenenenne Macchl BO3AyXa B KJIACCHOM KOMHATE€ Ha OCHOBE H3MEpPECHHMH 00BEMa
KOMHATBHI, IaBJIICHUS U TEMIIEPATypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXy lTapaMETPaMU COCTOSIHUS Pa3peXEHHOIO rasa.

Tema 2. Ocnoébr mepmoounamuku

TepmonnHamuueckass cuctemMa. BHyTpeHHsIst 3HEprusi TEPMOJWHAMHYECKOW CHCTEMBI U
crocoObl e€ m3MeHeHus. KonndyecTBo TernoTsl U paboTa. BHyTpeHHsIsI SHEpTUs OAHOATOMHOTO
UJCAIBHOrO0 raza. Buael Teronepenaun: TeI0ONPOBOAHOCTh, KOHBEKIUS, U3TyUeHHUE. Y AelbHas
TEIIOEMKOCTH BellecTBa. KoMyecTBO TEIUIOTHI IPU TEIUIONEepeiade.

[Tonsitue 00 aamabatHOM mpomecce. IlepBbIii 3akOoH TepMoauHaMHKH. [IpuMeHeHHE
MEPBOTro 3aKOHA TEPMOAMHAMHUKY K M3omporeccam. [ padudeckas nHTepnperanus padboThl rasa.

Bropoii 3akon TepmoauHaMuku. HeobpatuMocTs mpo1eccoB B MPUPO/IE.

TenoBeie MamuHbl. [IpuHIMIEL AeiicTBUS TemaoBbiX MamuH. [IpeoOpa3oBaHust sHEpruu B
TeryIoBeIX MammuHaxX. KoaddunueHT nmonesnoro nerictBus TerioBo MamuHbl. [{ukn KapHo u
ero K03 GUIMEHT MOJIE3HOTO AEHCTBUSI. DKOIOTHYECKUE MPOOIEMBbI TETIOOHEPTE€TUKH.

TexHuyeckue ycTpoilcTBa M IPAKTUYECKOE IPUMEHEHHE: JBUIATEIb BHYTPEHHEIO
CropaHusi, ObITOBOM XOJOIMUIbHUK, KOHTUIIUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTpPEHHEW SHEpPruu Tejlna MpU COBEPIIEHUH pPAOOTHI: BBUIET NMPOOKH U3
OYTBUIKH TOJ JCHCTBHEM CXATOro BO3[AyXa, HarpeBaHue >¢dupa B JaTyHHOU TpyOke MyTEM
TpeHus (BUACOAEMOHCTpALNs).

W3menenue BHyTpeHHEN 2HEPTUU (TEMIIEpaTyphl) Tejla MpU TeIIoneperade.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OMBIT C BO3IYIIHBIM OTHHBOM).

Monenu mapoBoii TypOUHBI, IBUTATENI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIS.

Yuenuueckuu sxkcnepumenm, nabopamopnuvie pabomol

H3mepenue y1enpHOM TEIIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoowvl

[TapooOpa3zoBanne wu koHAeHcamus. Mcmapenune u  kumeHue. AOcComOTHasS U
OTHOCHUTEIIbHAS BIAKHOCTh BO31yXa. HachllieHHbIN map. Y enbHasi TEIuioTa mapooopa3oBaHusl.
3aBUCHMOCTD TEMIIEPATYPhl KUTICHUS OT JABJICHHUS.

Teépnoe Teno. Kpucrammmyueckue u amopdHbie Tena. AHH30TPOIHUsS CBOMCTB KPUCTAILIIOB.

Kunkne xpucramael. CoBpeMeHHble Marepuansl. llnaBnenue m kpucramnusanus. Y aelbHas
TerutoTa miasieHus. Cyonumanus.

YpaBHEHHE TEIIOBOTO OasiaHca.
TexHUUECKHE YCTPOWCTBA W TPAKTUYECKOE IMPUMEHEHHE: THTPOMETP M IICUXPOMETD,

KaJIOpUMCTDP, TCXHOJOI'nn MMOJTYy4YCHU COBPEMCHHBIX MaTepuajioB, B TOM YHCJIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBolicTBa HaChIIEHHBIX MapoB.

Kunenve npu mOHMWKEHHOM JIaBJICHHUH.

Crioco0b1 U3MepeHus BIaKHOCTH.

HaGnronenre HarpeBaHus M IJIABJICHHS KPUCTAUTHYECKOTO BEIECTRA.
JleMoHCTpanys KpUCTalIOB.

Yuenuueckuii sxcnepumenm, n1abopamopuvie pabomoi

H3mepeHne OTHOCUTENHHON BIaKHOCTH BO3TyXa.

Pasnen 4. DaekTpoauHaMuka

Tema 1. Inexmpocmamuxa

OnekTpu3anusi Tell. OJEKTpUYecKUd 3apsna. JIBa BuIa 3IIEKTPUUECKUX 3apsJiOB.
[IpoBOAHMKHU, AUDIEKTPUKHU U TOTYIPOBOJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTO 3apsija.

B3aumoneiictBue 3apspoB.  3akoH  Kynona. ToueuHblil  3nexkTpuueckuid  3aps.
Onektpuyeckoe mone. Hanpsoxk€HHocTh anexktpuueckoro mnoss. [IpuHImunm cynepno3unuun
3JIEKTPUYECKUX NoJeH. JINHUY HAnPsHKEHHOCTHU AJIEKTPUYECKOTO MOJIS.

PaGora cumnm snekTpoctatmueckoro moss. lloreHmuman. Pa3sHOCTh  MOTEHIMAIIOB.
[TpoBOAHUKY U AMDIIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. [uanexTprudeckas MpoOHUIIAeMOCTb.

OnekTpoéMKocTh. KoHaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa.DHEPTHs
3apsHKEHHOT0 KOHJIEHCATopa.

TexHudeckue yCTpOCTBA M MPAKTHUECKOE MPUMEHEHHUE: AJIEKTPOCKOM, 3JIEKTPOMETP,
AJIIEKTPOCTATUYECKAs 3aIlMTa, 3a3€MJICHHE BJIEKTPONPUOOPOB, KOHAECHCATOP, KOMUPOBAIBHBIN
armapar, CTpyWHbIA PUHTED.

Llemoncmpayuu

Y CTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBue Ha’IEKTPU30BAHHBIX TEJL.



DIIEKTPUUYECKOE TT0JIE 3aPsHKCHHBIX TEI.

ITpOBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

OneKTpocTaTHIecKast 3allnTa.

JIN3IIEKTPUKH B DJIEKTPOCTAaTUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOIIAAM  IJIACTHH,
PacCTOAHUA MEXAY HUMH U JUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAECHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

H3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii Inekmpuueckuit mok. Toku é paznuunvix cpeoax

ONEKTPUYECKUN TOK. Y CJIOBHsI CYLIECTBOBAHMS JIEKTPUUECKOro ToKa. MICTOUHMKM TOKa.
Cuiia Toka. [ToCcTOSIHHBIN TOK.

Hampsokenne. 3akon Oma 115 yyacTKa LenH.

DneKTpuIecKoe COINPOTHBIICHUE. Y nensHOE COIIPOTHBIICHUE BELIECCTBA.
[TocnenoBarenbHOE, TapalIEIbHOE, CMEIIAHHOE COEIMHEHNE IPOBOHUKOB.

Pabora anexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOMHOCTD 3JIEKTPUYECKOTO TOKA.

DNeKTpOABMKYLIasl CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTprUecKoi menu. KopoTkoe 3aMbIkaHUeE.

ONEeKTpOHHAs NIPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS METAJUIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTD.

DneKTpuueckuil TOK B BakyyMme. CBONCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonHuku. CoOCTBEHHass W TNPUMECHAs HNPOBOJUMOCTb IOJIYIPOBOJHHUKOB.
CgoiicTBa p—n-nepexoaa. [lonynpoBoJHHUKOBBIE TPHOOPHI.

ONEeKTpUYeCKU TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. DJIEKTPOIUTHYECKAsS
JuccoIanus. IeKTPOoIIn3.

DnexkTpuueckuid ToK B razax. CaMOCTOSITEbHBIM U HECAMOCTOATEIbHBIN pa3psa. MonHus.
[Tnasma.

TexHnyeckue yCTpONCTBA M TNPAKTHUECKOE IPUMEHEHHME: aMIEpPMETp, BOJIBTMETD,
peocTar, HMCTOYHHKH TOKa, DJEKTPOHArpeBaTelIbHbIe MPHOOPHI, SIEKTPOOCBETHTEIbHbIC
npuOOpBI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH IO, TEPMUCTOPHI M (POTOPE3UCTOPHI,
IIOJIyTIPOBOHUKOBBIN TNOJ, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSKEHMSL.

3aBUCHUMOCTh CONPOTUBIIECHUS IWIMHIPUYECKUX IMPOBOJHUKOB OT JJIUHBI, IUIOLIAIU
IIOTIEPEYHOI0 CEUEHUS U MaTepHUaa.

CMelaHHOE COeIMHEHUE TPOBOJHUKOB.

[Ipsimoe m3MepeHue 31eKTpoaBHKYyILIeH cuiabl. KopoTkoe 3amMblKaHHME TajbBaHUYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHUSI.

3aBHMCHUMOCTB CONTPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoli pa3psg 1 IpOBOAUMOCTb BO3AYXa.

OaHOCTOPOHHSISI MPOBOJUMOCTD TUOJA.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne cMEIaHHOTO COEIUHEHMSI PE3UCTOPOB.

W3mepenue  SNEKTpOABIKYIIEM CHJIBI MCTOYHMKA TOKAa M €ro0  BHYTPEHHETO
COIPOTHUBIICHUS.



Habmonenue anexrponusa.

Me:xnpeamerHblie CBA3H

Nzyuenne kxypca ¢usuku 0azoBoro ypoBHs B 10 kjacce OCyHIECTBISETCS € YUYETOM
COJepXKATEIbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJIOTHWH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nowsimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SBIICHUE, HAay4yHBIH (pakT, rumores3a, Qu3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJaeHUE,
HKCIIEPUMEHT, MOJICTIMPOBAHUE, MO/IEIb, U3MEPEHHE.

Mamemamuxa: peumieHHWE CUCTEMbl YpaBHEHHMH, JuHeWHas ¢yHKOus, mnapaboia,
runepOoma, ux rpaduku U CBOMCTBA, TPUTOHOMETpUUYECKHUE (PYyHKIIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHl M WX MPOEKIMH HA OCHU
KOOPJIMHAT, CJIOKEHUE BEKTOPOB.

Buonoeusn: mexanndeckoe ABIKEHHE B JKMBOW mpupoje, nudys3usi, 0CMOC, TeIUI000OMEH
JKUBBIX OPraHU3MOB (BH/IbI TEILJIONIEPEIAaYH, TEIJIOBOE PABHOBECHE), SIEKTPUUECKHUE SBJICHUS B
JKUBOM IIPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeJ, JKUAKOCTEH M Ta30B, DJIEKTPUYECCKHE
CBOICTBa METAJIOB, JIEKTPOJIUTHYECKAs JUCCOLUAIMS, TraTbBaHUKA.

l'eocpaghus: BIAXXHOCTH BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonoeus: nmpeoOpa3oBaHue ABMKEHHUM C UCIIONBb30BAaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOIIIUITHUKK, WCIOJIh30BAHME 3aKOHA COXPAHEHHUS HUMITyJIbca B TEXHHUKE (pakera,
BOAOMET W JApYyrue), JBHUTaTelhb BHYTPEHHErO0 CrOpaHWs, TapoBas TypOWHA, OBITOBOU
XOJIOIMIBHUK, KOHJUITMOHEP, TEXHOJIOTHH TOMyUYEHHUsI COBPEMEHHBIX MaTepPHAlIOB, B TOM YHCIIE
HAaHOMATEepPHAJIOB, W  HAHOTEXHOJIOTWMH,  D3JEKTPOCTATHYECKas  3alluTa,  3a3eMJICHHE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, dJIEKTpOHArpeBaTeibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE PHUOOPHI, TaTHBAHUKA.

11 KJIACC

Pasnen 4. DuekTpoauHaMuka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUSA

ITocrosiHHble MarHuTHL. B3auMozaelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe MOJe€.
Bekrop marauTHOM MHAYKUUH. [IpUHIMI Cynepno3uMu MarHUTHBIX 10J1ei. JIMHUKM MarHUTHOMN
uHAyKIMU. KapTiuHa TMHUI MarHUTHON MHAYKIMHU MOJIS HOCTOSTHHBIX MarHUTOB.

MarsautHOe 1oj€ NPOBOAHMKA C TOKOM. KapTuHa NMHMNA WHIYKIMU MarHMTHOTO IOJISA
JUIMHHOTO NPSMOI0 IMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumozeiicTBre NIPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalIpaBJICHUE.

Cuna JlopeHua, €€ MOIyiab W HampaBlieHHE. J[BUKEHHE 3apsyKEHHOW 4YacTHIbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pa6ora cunsl Jlopenna.

SIBneHue 3yeKTpOMarHuTHOM WHAYKUMHM. [IOTOK BeKTOpa MAarHUTHOM HHIYKIIHH.
DNEeKTPOABMKYLIAsl CUJIa UHIyKUMHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu Papanes.

BuxpeBoe ayeKTpu4ecKoe MoJie. DNEKTPOABIKYIIAs CHIa WHIYKIUUW B IPOBOJHHKE,
JBUKYILEMCS TIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuiio Jlenna.

NHaykTUBHOCTD. SIBIEHNE CAMOMHAYKIMU. DIEKTPOABUKYLIAs CUJIa CAMOUHIYKIIHH.



DHeprusi MarHUTHOTO TIOJISI KATYIIKA C TOKOM.

DJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHUE: TOCTOSHHBIE MAarHUThI,
ANEKTPOMATHUTBI, AJIEKTPOJABUIATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS 1€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKIUKA MarHUTHOTO TOJIS.

B3anmoneiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[erictBue cuiibl JIopeHI1a Ha MOHBI JIEKTPOJIUTA.

SIBIIeHUE DIIEKTPOMArHUTHOW UHIYKIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JIEKTPOABMIKYIIEH CUJIbI UHAYKIUHA OT CKOPOCTH U3MEHEHHUS MarHUTHOTO
MOTOKA.

SIBrieHME CAaMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamopHvie pabomsol

N3ydyeHne MarHuTHOTO TOJISl KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS TOCTOSHHOIO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBiIEHUS 3JIEKTPOMAarHUTHOM MHYKIUU.

Pa3nea 5. KosieOanust 1 BOTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUS

KonebarenpHast cucrema. CBoOOIHBIE MeXaHWYEeCKHe KoyiebaHus. [ apMoHUYecKue
konebanus. Ilepmon, uactora, amrmumryna u ¢asza konebanuid. IlpyXMHHBIH MasTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE IapMOHMUYECKHUX KojeOanuid. [IpeBpaieHue sHepruu
IPY TAPMOHUUYECKUX KOJICOAHUSX.

Koneb6arenbHplii koHTYp. CBOOOJHBIE 3JIEKTPOMAarHuUTHBIE KOJEOAaHUS B UACATBHOM
KOJIOATEIbHOM KOHType. AHAIOTHS MEXIYy MEXaHHMYECKUMH M 3JICKTPOMAarHUTHBIMU
kosebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTHH B HICATLHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBnenue o 3aTyxaromux KojeOaHUsAX. BbIHyX/IeHHbIE MeXaHUYECKHUe KoleOaHuUs.
Pe3onanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHMs.

[lepemennsiii Tok. CuHyCcOUJAIbHBIN NepEMEHHBIH TOK. MOLIHOCTh MEPEMEHHOr0 TOKa.
AMIIIUTYJHOE U IEUCTBYIOLICE 3HAYECHUE CUIIBI TOKA U HANIPSDKEHUS.

Tpancopmarop. IIpousBoactBo, mepegaya M NOTpeOICHUE SIEKTPUUYECKON 3SHEPrUH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE 3JEKTpodHepruu. KynpTypa ucnosab30BaHus
ANEKTPOIHEPIUU B MIOBCEIHEBHOM KU3HH.

TexHuueckne yCTPONCTBA M MPAKTHUYECKOE MPUMEHEHHUE: DJIEKTPUYECKUN 3BOHOK,
reHEepaTop NEPEMEHHOT0 TOKA, JIMHUHU JJIEKTpoIrepeay.

Jlemoncmpayuu

WccnenoBanue napamMeTpoB KoseOaTeIbHON CUCTEMBI (MIPY>KUHHBIA MJIM MaTeMaTU4YECKHM
MasITHHK).

Hab6mronenue 3atyxaromux KoaebaHuu.

HccnenoBanue cBOMCTB BBIHYKJICHHBIX KOJICOaHUH.

Habmonenue pezonanca.



CB0OOIHBIC PTIEKTPOMArHUTHBIC KOJICOaHUSI.

OcmmmnorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKa W HAmlpsOKEHUS OT BPEMEHM) s
AIEKTPOMArHUTHBIX KOJIEOaHH.

Pe3onanc npu mocnegoBaTeNIbHOM COEIUHEHUU PE3UCTOPA, KATYIIKM WHIYKTUBHOCTU U
KOHJIEHCATOopA.

Mopenb TuHUY IIEKTpoIepeaadH.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJIBIX KOJeOaHU Tpy3a HA HUTH OT JAJTUHBI HUTH U
Macchl Ipy3a.

HccnegoBanue NEPEeMEHHONO TOKa B LENM W3  IOCJIEN0BATEIBHO COEIMHEHHBIX
KOHJIEHCATOPa, KaTYILIKH U PE3UCTOpAa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 6OTIHbL

Mexanuueckre BOJIHBI, yclloBUs pacnpocTtpaHeHus. [lepuoa. CkopocTs pacnpocTpaHeHHs
u januHa BoJHbL [lomepeunble u mpononbHble BOJHBL. MHTepdepenmus u nudpakuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJHBI. Y CJIOBHS M3JyY€HUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMHas
opueHtauus BektopoB E, B, V B anekTpomarHuTHoi BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)Xe€HHe, MpeloMIIeHue, moispuszanus, audpakius, uarepdpepenuus. CKoOpocTh
AJIIEKTPOMATHUTHBIX BOJIH.

[[Ixana 371€KTpOMarHUTHBIX BOJH. [IpuMeHeHHEe 3JeKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paIuOCBA3U U TeleBUACHUS. Paanonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAOUIEH Cpebl.

TexHuueckue ycTpoicTBa M MPaKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIE MHCTPYMEHTBHI,
yJIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE W MEIUIMHE, pajaap, paguolnpUEMHUK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meus.

Llemoncmpayuu

OO0pa3oBaHue U pacpOCTPAHEHUE TIOTIEPEYHBIX U MPOJI0TBHBIX BOJH.

Kone6umomeecs Teno Kak HICTOYHHK 3BYKa.

Habmoienue orpaskeHus U NpeaoMIICHUS] MEXaHUYECKIX BOJIH.

Hab6monenue untepdepeHny U AUPpaKku MEXaHHUYECKUX BOJH.

3BYKOBOH PE30HAHC.

HabGmionenne cBsI3u I'pOMKOCTH 3ByKa M BBICOTHI TOHa C aMIUIMTYAOM W YacTOTOM
Kosie0aHui.

HccnegoBanue  CBOMCTB — 3JIGKTPOMArHUTHBIX — BOJIH:  OTPAXXEHUE, IMPEJIOMJIICHUE,
noJsipu3alus, Tudpakuus, tHTephepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas onrtuka. [IpsimonrHelHOE pacpOCTpaHEHUE CBETA B OJTHOPOAHOM Cpee.
JIyd cBera. TOYeUYHBIN UCTOYHUK CBETA.

OtpaxkeHnue cBera. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue HM300pakeHU B IIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKOHBI TPEIOMIICHHS CBeTa. AOCONIOTHBIM  IOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpakeHue. [lpenenbHbId yrojg MOJHOIO BHYTPEHHEIO
OTPaXKEHUS.

Hucniepcust cBera. CioxHBIN cocTaB 6eroro csera. LIBer.



ColOupatonue u paccewBaromue JUH3bL. ToHkas nuH3a. DOKycHOe paccTrosiHue U
ONTHYECKasl CUia TOHKOW JHH3bI. [locTpoeHne n3o0pakeHU B COOMPAIONTUX U PACCEUBAIOIINX
nuH3ax. @opMyiia TOHKOM JIMH3BIL. Y BEIIMUEHUE, 1aBAEMOE JINH30M.

[Ipenesnbl TPpUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BomnoBas ontuka. WHtepdepennus cBera. KorepeHTHbIE HWCTOYHHMKH. Y CIOBUS
HaOJI0/IEHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP(PEPEHLIMOHHON KapTHUHE OT JIBYX CHH(A3HbIX
KOI€PEHTHBIX UICTOYHUKOB.

Hudpakius cBeta. Jludpakumonnas pemérka. YciaoBHe HAOMIOJACHUS TJIABHBIX
MaKCHMYMOB IIPH TTaICHUH MOHOXPOMATHYECKOTO CBETa HA JU(PPAKIIMOHHYO PEIIETKY.

[Tonsipuzanus cBera.

TexHuyeckue yCTpOWCTBa M MPAKTUYECKOE MPUMEHEHHE: OYKH, Jyma, (oroammapart,
MPOSKIIMOHHBIA ammapar, MHKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTHKA, JU(PPAKIIMOHHAS
pemETKA, TMOISAPOU/I.

Llemoncmpayuu

[IpsiMonuHetHOE pacHpoCTpaHEHUE, OTPAKEHHUE M MperomiieHHe cBera. Onthuueckue
puOOpHI.

[TomHOe BHYTpeHHEE OTpakeHue. Moens CBETOBOIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

Mogenu MUKPOCKOIIA, TEIECKOIA.

Ha6mronenue unatepdepeHIm cBera.

Habmonenue nudpakuuu cera.

HaGnronenue aucnepcun cBeTa.

[Tomyuenue cnekTpa ¢ HOMOLIBIO MPU3MBIL.

[TonmyueHne ciekTpa ¢ MOMOIIBIO0 AU(PPAKITHOHHON PEHIETKH.

HaGnronenue nonsipu3aiuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomoi

W3mepenne nokasaresns NpeoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

HabGmronenue aucnepcun cBera.

Pa3nes 6. OcHOBBI cieUAJIBLHON TEOPHH OTHOCUTEIbHOCTH
['paHuipl MPUMEHMMOCTH KJIacCHMYeCKOM MexaHukd. IlocTynarel cnenmanbHOM Teopuu
OTHOCUTEJIBHOCTH: HMHBAPUAHTHOCTH MOAYJISl CKOPOCTM CBETa B BaKyyMe, IPHUHLHII
OTHOCHUTENIbHOCTH DUHILTEIHA.
OTHOCHTENBHOCTH OJTHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILLICHUE JIIUHBI.
OHeprus U UMILYJIbC PEISITUBUCTCKON YaCTUILIBI.
CBs13b Macchl ¢ SJHEPTHEN U UMITYJILCOM PENIATUBUCTCKOMN YaCTUIbl. DHEPIUs OKOSL.

Pa3nea 7. KBanroBasi puznka
Tema 1. Dnemenmul K6AHMOGOU ONMUKU
®otonsl. Dopmyna [Inanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPTUs U HUMITYJIHC
doToHa.
OtkpbiTne u wuccienoBanue (oroddpdekra. Ombitet A. I'. CromeroBa. 3aKOHBI
doroapdekra. Ypasaenue DitHmreiina ais Gpororddexra. «KpacHas rpanuna» gporosddexra.
Hasnenue ceera. OnbiTel I1. H. JIeOenena.
XHUMHYECKOE IEHCTBHE CBETA.



TexHUUeckne yCTPOWCTBA W TPAKTHUECKOE NpUMEHEHHE: (OTOITEMEHT, (OTONATIHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu
D010 PeKT Ha YCTAaHOBKE C IIMHKOBOH TIIACTHHOM.
HccrnenoBanme 3akoHOB BHEIIHETO GoTodddekra.
CBeTOaHOI.
Conneunas Oatapes.
Tema 2. Cmpoenue amoma
Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessauro o-dacturl. IlLranerapras
moxenb atoma. [loctymarel bopa. M3nyuenue u mornomieHue (pOTOHOB MpH MEPEXojie aroma ¢
OJIHOTO YpOBHS »HEpruM Ha Jpyrod. Buasl cnexktpoB. CHEKTp ypOBHEH 3HEpruu aroma
BOZIOpPOAA.
BonHoBsbie cBOMcTBa yacTull. BosHbl ne bpoins. KoprnyckynsipHO-BOJHOBOM Tyau3M.
CHoHTaHHOE U BBIHYKJICHHOE U3ITy4YEHHE.
TexHuueckue YCTpPONCTBA W NPAKTUYECKOE NPUMEHEHUE: CHEKTPaJbHbI aHaInu3
(crieKTpoCKoI), Ja3ep, KBAHTOBBIM KOMIIBIOTED.
Jlemoncmpayuu
Mopnpens onbita Pesepdopra.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmiogenne nuHeuaThIX CIEKTPOB U3ITyUeHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi
Hab6nronenne nuHeHyaToro CekTpa.
Tema 3. Amomnoe aopo
OKCHEpUMEHTBI,  JI0Ka3bIBAIOLIUE CIIO)KHOCTb ~ CTPOEHHUs  sjpa. OTkpbITHE
pamnoaktuBHOCTH. OnBITH Pe3epdopaa mo onpeneneHnio cocraBa painoaKTUBHOTO M3ITy4YCHUSI.
CsaoiicTBa anbda-, 6era-, raMMa-u31ydeHus. BivsHue paanoakTUBHOCTH Ha JKUBBIE OPTaHU3MBI.
OTtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxnonnas monens siapa I'eitsenOepra—lIBaHeHKo.
3apsin anapa. MaccoBoe uucio sigpa. M30Tormsl.
Anbda-pacnaa. DIEKTPOHHBIA M MO3UTPOHHBIA OeTa-pacmaa. ['aMma-m3imydenue. 3aKoH
PaauOaKTUBHOIO pacraja.
DHeprus CBSI3U HYKIOHOB B sape. AnepHbie cuibl. JledekT Maccsl sapa.
Snepusle peakuuu. Jlenenue u CUHTES SIED.
SAnepuelii  peakrop. TepmosiaepHblii cuHTe3. [IpoGneMbl U THEPCHEKTUBBI  SAEPHOMN
SHEPIreTUKU. DKOJOTHUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKH.
OnemeHTapHble YacTULBI. OTKpPBITHE TO3UTPOHA.
MeTtozap! HaOMIOICHHS U PETHCTPALIUHU 3JIEMEHTAPHBIX YACTHII.
QOyHaaMeHTaTbHbIE B3auMoeicTBus. EqMHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuueckne yCcTpoOHCTBa M MPAKTUYECKOE NMPUMEHEHHUE: O3UMETP, kKamepa BuibcoHa,
SJICPHBIN peakTop, aTOMHas boMOa.

Jlemoncmpayuu

CY€TunK MOHU3UPYIOMINX YaCTHUII.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTUIL (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUHM M ACTPOPU3UKHU



Oranbel pa3BuTus acTpoHoMuu. llpukiagHoe W MHMpOBO33pPEHUECKOE 3HAUYEHUE
ACTPOHOMHH.

Bup 38é3nH0r0 HebGa. Co3Be3nus, spkue 3BE3/bl, IIIAHEThI, UX BUAUMOE JBH)KEHUE.

ConneuHas cucrema.

Connue. Conneunast akTuBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3IBI, HX
OCHOBHBIC XapaKTEPUCTHKHU. JlMarpamMma «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIAaBHOM TIOCJIEIOBATEIBHOCTH. 3aBHCHUMOCTb «Macca — CBETHUMOCTb» Ul 3BE3] IJIaBHOU
nocieaoBarelbHOCTH. BHyTpeHHee cTpoeHune 3BE34. CoOBpEeMEHHBIE IIPEACTABICHUSA O
IPOUCXOXKAECHNUHU U 3BOToIMU CoJTHIA U 3BE3. DTarbl )KU3HU 3BE3L.

Muineunsiii [1yTe — Hamia I'anaktuka. [lonoxenne u aukenne Connua B ["amaktuke. Tumbl
rajJlakTuK. PaguoranakTuky v kBazapel. YEpHbIE ABIPHI B sApaxX raJakTHK.

Bcenennas. Pacmmpenne Bcenennoif. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
bonpioro B3peiBa. PenukroBoe u3inydeHue.

MacmrabHas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpobiaemMbl aCTpOHOMUHU.

Yuenuuecxue nadarooenus

HabGmronennss HeBOOPYKEHHBIM IJ1a30M C HCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHHM
JUIsL OIIPEJEIICHHS MOJIOKEHHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3AMS
CeBepHoOro nosymapus 1 sipkue 3BE3/bl.

Habmonenus B Teneckon JlyHsl, mianer, Mieunoro IlyTtu.

Obo0mauee NOBTOPEeHNE

Ponp ¢u3uku u acTpoHOMHM B SKOHOMHUYECKOW, TEXHOJOTHYECKOH, COIMUAIBHONW M
THUYECKOW cdepax AeATENIbHOCTH 4YeJOBeKa, POJb M MeCTO (HU3MKHM U acTpOHOMUHU B
COBPEMEHHOM HayuyHOW KapTHHE MHpPA, pOJIb (PHU3MUECKOW Teopur B (OPMHUPOBAHUU
npecTaBiIeHu 0 PrU3NYeCKOr KapTUHE MUPa, MECTO (PU3NUECKOI KapTHHBI MHpa B OOILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEICTABICHUMN O IpUpOJE.

Me:xnpeamerHbie CBA3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce oCyIIECTBISETCS C YYETOM
COJepXKATEIbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOTHWH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nousamus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMSL:
SBJICHUE, HAay4HbIM (akT, rumnoresa, (uznyeckas BeTUYMHA, 3aKOH, TEOpHUs, HaOIrOAeHUeE,
AKCIEPUMEHT, MOJEIIUPOBAHKUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHue CHCTEMBl ypaBHEHHH, TPUTOHOMETpPHUYECKHE (YHKIHHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAaHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI U HX
IOPOEKIMM HAa OCH KOOPAMHAT, CJIOKEHHE BEKTOPOB, NMPOM3BOJAHBIC 3JIEMEHTapHBIX (DYHKIIHH,
NPU3HAKU TOJO0US TPEYTOJIbHUKOB, ONpeAeTICHNUE TUIOIIAIN TUIOCKUX GUTyp U 00BbEMa Tell.

buonocus: snekTpuyeckue SBICHUS B JKUBOM MpHpone, KojedaTeabHbIe ABMKEHUS B
KUBOM NPUPOJE, ONTUYECCKUE SIBJICHUS B JKMBOM IPHUPOJE, NCHCTBHE pajualMy Ha >KUBBIC
OpraHU3MBl.

Xumusa: CTpoeHHE aTOMOB M MOJIEKYJ, KpHUCTAUIMYECKash CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAJUINYECKOM PEIETKH, CIIEKTPaJIbHbIN aHAIU3.

lI'eoepaghus: marHuTHBIE TOIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PyA, POTOCHEMKA 3€MHOM
IIOBEPXHOCTH, NPEACKA3aHNE 3eMIIETPSCEHUN.



Texnonozus: NTMHUM DJEKTPOIIEpErady, T€HEPaTOp MEPEMEHHOr0 TOKa, 3JEKTPOJBUTATED,
WHIYKIUOHHAS TIeYb, pajap, PaauoNpUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-meus,
MPOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yueOHoro npeamera «®dusmka» Ha ypoBHE CpeJHEro OO0IIero odpazoBaHUs
(6a30BBIA  ypOBEHB) JIOJDKHO  OOCCHEYHUTHh  JIOCTHKEHUE  CICAYIOMUX  JIMYHOCTHBIX,
METAINpPEIMETHBIX U MPEIMETHBIX 00Pa30BaTEIIbHBIX PE3yJILTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pe3yNbTaThl OCBOCHHS y4eOHOro mpeamera «Du3mka» ITOHKHBI OTpa)xaTb
TOTOBHOCTh M CIOCOOHOCTH O0Y4YaroIIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlWW, MO3UTHUBHBIX BHYTPEHHHUX
yOeXIeHU, COOTBETCTBYIOIIUX TPAJUIHMOHHBIM IICHHOCTSM POCCHICKOro OOIIecTBa,
pacIIMpeHUe KU3HEHHOT'O OMbITa M OIBITa JAEATENIbHOCTH B MPOILECCE pean3alliid OCHOBHBIX
HaIlpaBJICHUN BOCIIUTATEIbHOM E€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa:k1aHCKOro0 BOCIIMTAHUSA:

Cc()OPMUPOBAHHOCTh TPAKIAHCKOW TMO3UIMH  OOYyYaromerocss Kak akTUBHOTO U
OTBETCTBEHHOTI'O YJIEHA POCCUICKOI0 OOIIECTBA;

NPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTHUYECKHX M JIEMOKPAaTHYECKHX
LIGHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIBHOCTh B MHTEPECaX TIPa)KAaHCKOTO OOIIECTBa,
y4acTBOBATh B CAaMOYIIPABJICHUN B 00pa30BaTEIbHON OpraHU3aIHu;

YMEHHE B3aMMOJIEHCTBOBATh C COLMAJIBHBIMU HMHCTUTYTaMH B COOTBETCTBHM C HX
GYHKIIUSAMU 1 Ha3HAUCHUEM;

TOTOBHOCTb K TYMAaHUTApPHOU U BOJOHTEPCKOM IEATEIbHOCTH;

2)IaTPUOTHYECKOT0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paAaHCKOW UAEHTUYHOCTH, TAaTPUOTHU3MA;

LIEHHOCTHOE OTHOUIEHWE K TOCYJapCTBEHHBIM CHUMBOJAM, JOCTHXKEHHMSIM POCCUICKHUX
Y4EHBIX B 0071aCTH (PU3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ITUUECKOI0 TIOBE/ICHUS;

CIIOCOOHOCTh OIIEHMBATh CUTYAallMI0 M MPUHUMATh OCO3HAHHBIE PEICHUsl, OPUEHTUPYSCH
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH, B TOM YHCJIE€ B IEATEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTONUNBOTO Oy yIIIero;

4)3cTeTHYECKOr0 BOCTIUTAHMS:

3CTETUYECKOE OTHOIIEHUE K MHPY, BKIIOUYAsl ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYLIETO
buznyeckoil HayKe;

5)TpyaoBoOro BoCnuTAHMS:

UHTEpEC K pPa3NUYHbIM cdepaM TpoecCHOHANBHON JEesTeTbHOCTH, B TOM YHUCIIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHHWKOH, YMEHHE COBEpPIIATh OCO3HAHHBIM BBIOOP Oyaymiei
npodeccuu U peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBI;

TOTOBHOCTb M CIIOCOOHOCTH K 00Pa30BaHHUIO U caMOO0Opa30BaHMIO B 001acTu (U3MKU Ha
MPOTSKEHUH BCEU KU3HU;

6)3K0JI0rM4€eCKOr0 BOCITUTAHUS

c(OpPMUPOBAHHOCTh DKOJOTUYECKOW KYJIBTYphl, OCO3HAHHE TJIOOANBFHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;



IUIAHUPOBAHUE W OCYLIECTBJICHUE JEWCTBUM B OKPY’KAIOIIEH Cpele Ha OCHOBE 3HAHMSA
1eJield yCTOMYMBOTO pa3BUTHUS YETIOBEUECTBA;

paciipeHre OIbITa JEATEIbHOCTH HKOJOTMYECKON HampaBIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUN 110 (PHU3UKe;

7)lIeHHOCTH HAYYHOT O MO3HAHMS:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUs GU3UYECKON HAYKU;

OCO3HAHME IICHHOCTU HAYYHOW AEATENIbHOCTH, TOTOBHOCTH B MpOIecce U3YUeHUsT (PUIUKU
OCYUIECTBJIATh IPOEKTHYIO U MCCIIEI0BATENbCKYIO I€ATENbHOCTh MHANBUIyalIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCTBHUSI
Ba3oBble jlornueckue AeicTBHUA:

CaMOCTOSITEIIEHO  (DOPMYJTMpOBaThE M aKTyalIM3UPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIpEICIIATH LENU AeSITeIbHOCTH, 3aJaBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabaTeIBaTh IUIAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHaIM3a UMCIOIIUXCSI MaTepUAThHBIX
U HeMaTepUaIbHBIX PECYPCOB;

BHOCHTh KOPPEKTUBBI B JESATEIBHOCTH, OLIEHWBATh COOTBETCTBHUE PE3YJIHTATOB LENSIM,
OIICHUBATh PUCKU TOCJIEICTBUN ACSITEILHOCTH;

KOOPJMHHUPOBATh M BBITIOJNHATH pPadOTy B YCJIOBHSIX pPEATBHOTO, BHPTYAJIBHOTO U
KOMOMHHMPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MIPH PEIICHUH KU3HEHHBIX MPoOIeM.

basoBble ucciienoBare/ibCKie 1eMCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIIOYCBBIMH TOHITHSIMH W METOJIAMHU (PUINICCKOM
HaYKU;

BJIa/IETh HABBIKAMHU Y4YeOHO-MCCIEAOBATEIbCKON U MPOEKTHOMN NeATeIbHOCTH B 001acTu
(bu3KKY, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHFHOMY MOMCKY METOJIOB PEIICHUS 3a/1a4
(U3AYECKOTO COACPkKAHMS, MPUMCHEHHUIO PAa3TUIHBIX METOJIOB TIO3HAHHS,

BJIQ/IETh BHUJAMHU JIEATEIBHOCTH MO TOJYYEHHIO HOBOTO 3HAHUS, €ro WHTEpIpeTalui,
npeoOpa3oBaHMI0O M TPUMEHEHUI0 B Pa3MYHBIX Y4YeOHBIX CHUTyalMsX, B TOM 4YHUCJIE NpU
CO3/1aHUH YUYEOHBIX IPOEKTOB B 00JIACTH (PU3HKH;

BBISBJISITh NPUYHHHO-CIICJACTBCHHBIE CBSI3M W aKTyaJIM3WPOBATh 3a/Jady, BBIJABUTATH
TUNoTe3y €€ peuleHusl, HaxOOuTh AapryMEHThl MJs J0Ka3aTelIbCTBa CBOMX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHATM3MPOBATh TIOJTYYEHHBIE B XOJE€ pEUICHHWS 3a7add pPe3yJbTaThl, KPUTHUYECKH
OIICHUBAThH X JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

CTaBUTh U (POPMYyIHpPOBATH COOCTBEHHBIE 3aJa4ud B OOpa30BATEIHHOM ACSATEIBHOCTH, B
TOM YHUCIIE TIPU U3YUCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIlMsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPESHOCUTH 3HAHUS 110 (PH3UKE B IPAKTHUSCKYIO 00J1aCTh KU3HEICATCIIEHOCTH,

yMETbh UHTETPUPOBATH 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE UJIEU, TIPe/IaraTh OPUTHHAIbBHBIE TIOJXOAbl U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 33]]a4H, AOITYCKAIOIINE aJTbTePHATUBHBIC PEIICHUSI.



Pabora ¢ undopmanmeii:

BJIJZICTh HABBIKAMH TIOJy4eHUS MHPOpMAIMU (PU3NIECKOTO COMACpP)KaHHUsS M3 MCTOYHHKOB
pPa3HBIX THIIOB, CAMOCTOSITENILHO OCYIIECTBISATH IOWCK, AaHaIW3, CHCTEMATH3alMI0 U
UHTEPIpETALNIO HHPOPMALIUU PAa3IMYHBIX BUJOB U (OPM MPEICTABICHHUS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

UCTIONB30BaTh CPENCTBA WH(POPMAIIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pEUICHNH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX W OPTaHH3AalMOHHBIX 3a/a4 C COOJIOICHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, pecypcocOepeKeHusl, MPaBOBbIX H
THYECKUX HOPM, HOPM HH(POPMAIIMOHHOH 0€3011acHOCTH;

CO37aBaTh TEKCTHl (DU3NYECKOTO COAEPKAHWS B PA3IMYHBIX QopMaTax ¢ ydEToM
Ha3Ha4eHUs HMHGOPMALMK M LENEBOH ayIWTOPHM, BBIOMpas ONTUMAJBbHYIO (QOpMYy
NpEeCTaBICHUS U BU3YyaIU3alllu.

KoMMyHHKaTHBHbIE YHHBEpPCAJIbHbIE yYeOHbI€ TeiicTBUA:

OCYIIECTBJIATH OOIICHNE HA YPOKaX (PM3UKU U BO BHE-YPOUYHOU JIESITEILHOCTH;

pacro3HaBaTh MPEINOCHUTKY KOH(DIUKTHBIX CUTYAIMi U CMATYaTh KOH(IUKTHI;

pa3BEPHYTO W JIOTMYHO H3JaraTh CBOK TOYKY 3PEHHSI C HCIOJB30BAaHUEM S3BIKOBBIX
CPEICTB;

HOHMMATh U MCIOJIb30BaTh IPEHMYIIECTBA KOMAHAHON U MHANBHIYAIBHOH pabOThI;

BBIOMpPATh TEMATUKy M METOJbl COBMECTHBIX NIEHCTBHUH ¢ yu€TOM OOIIMX MHTEPECOB U
BO3MOXXHOCTEH KayK/IOT0 YWICHA KOJUICKTUBA;

IPUHUMATh 1€ COBMECTHOH JICSTENIbHOCTH, OpPTaHH30BBIBATE W KOOPAWHHPOBATH
JCUCTBUSI MO ©€ MOCTHKCHHIO: COCTABIIAATH IUIAH JCWCTBUE, paclpenessiTb poiad € Y4ETOM
MHEHUH YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboThl;

OLICHUBATHb KA4YCCTBO CBOCTO BKJIaJad U KaXKAO0I'0 y4YaCTHHKA KOMAaH/bI B 06H.[PII>1 pe3yibTaTt
10 pa3pabOTaHHBIM KPUTEPHSIM;

npe/yiaraTb HOBBIE MPOEKTHI, OLCHMBATh HICH C MO3UIMU HOBH3HBI, OPHIHHAIBHOCTH,
HPAKTUYECKOI 3HAUUMOCTH;

OCYHICCTBJIATH IMO3UTUBHOC CTPATCITHMUCCKOC TIIOBCACHHUC B PAa3JIMYHBIX CUTyalUsIX,
IMPOSABJIATE TBOPUCCTBO U BOO6pa)K€HI/I€, OLITH WHHUIIMATHUBHBIM.

PeryisiTuBHBbIe YHHBepcaJbHbIe y4eOHbIe 1eiicTBUSA
Camoopranuszauus:
CaMOCTOSITENIFHO OCYIIECTBIISITH IMO3HABATENBHYIO JEATEIBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMMH, BBISABIIATH MIPOOJIEMBI, CTAaBUTh U (HOPMYIMPOBATH COOCTBEHHBIE 3a/]auH;
CaMOCTOSITEJIBHO COCTABJIATH IUIAaH PELICHMs] PAacu€THBIX M KAayeCTBEHHBIX 3a]ad, IUIaH
BBIMIOJIHEHHUSI MIPAKTUYECKOH paboThl ¢ y4&TOM MMEIOUIMXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN M MPEIITOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTyalUsM;
paclMpsATh paMKH Y4eOHOTI0 IpeMETa Ha OCHOBE JIMUHBIX NMPEANOUTECHUH;
JienaTh OCO3HAHHBIM BBHIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTDH 32
pelenue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHUIO JSPYAMLUMH B 00JacCTH (DUBHKH,
MOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTeIbHbIN U KyJIbTYPHBII YPOBEHB.
CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJICKT:



JaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTb, OLIEHUBAThH
COOTBETCTBUE PE3YJIbTATOB LEIISAM;

BJIaJIeTh HaBBIKAMU ITO3HABATEIbHON peduIeKCHU KaK OCO3HAHUS COBEpIIAEMBIX NEHCTBUI
Y MBICIIUTEIBHBIX IPOLIECCOB, X PE3YJIBTATOB U OCHOBAHHUI;

UCTIONIB30BaTh MPUEMBI peIICeKCHUH JIJISl OIICHKH CUTYaIluH, BEIOOpa BEPHOTO PELICHHUS;

YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHHS 110 UX CHIXKECHHIO;

IIPUHUMATh MOTHUBBI U ApIYMEHTHI IPYTHX IIPHU aHAIM3€E PE3yJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0s, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTHUBBI M APIYMEHTHI IPYTHX IIPU aHAIMU3€E PE3yIbTaTOB AEATEIbHOCTH;

IpU3HABaTh CBOE MPaBO U MPaBO JAPYTUX Ha OMIMOKH.

B nporecce 0CTHKEHUS TMYHOCTHBIX PE3yJIbTaTOB OCBOEHHSI IPOrpaMMbl IO (PU3HKE IS
YPOBHSI CpEIHEro 00Iero oopa3zoBaHusl y OOYyYaIOLIMXCS COBEPIICHCTBYETCS SMOLMOHAIbHBIHN
WHTEJUIEKT, TPEANoaralonifii chOpMHUPOBAHHOCTS!

CaMOCO3HAHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSTHHE,
BUJICTh HANPaBJIEHUS PAa3BUTHUSI COOCTBEHHOMN 3MOIIMOHAILHON C(ephl, ObITh yBEpPEHHBIM B ce0e;

caMOperyJIMpoBaHHUs, BKJIFOYAIOILIETO CaMOKOHTPOJIb, yMEHHE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEJEHHE, CIIOCOOHOCTh aJalTUPOBAaThCA K SMOIMOHATIbHBIM
U3MEHEHUSM U NPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAllMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKCHHMIO LEIM U YCIEXY,
ONTHMHU3M, HHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATH NCXOS U3 CBOMX BO3MOKHOCTEM;

IMITATUH, BKIIOYAIOMEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBFHOE COCTOSHUE IPYTHUX,
YUUTBIBATh €T0 MPU OCYILECTBIEHUH OOLIEHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOIIUX CHOCOOHOCTH BBICTPAWBAaTh OTHOLICHHUS C JIPYTMMHU
JIOIbMU, 3a00TUTHCS, IPOSBIISTh HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATDBI

K xonmy oOydenus B 10 kJjiacce mpeaMeTHBIE Pe3yIbTaThl HA 0a30BOM YPOBHE JIOJKHBI
oTpaxkaTb CHOPMHUPOBAHHOCTH Y OOYHAIOIINXCSI YMEHUH:

JIEMOHCTPUPOBATh HA MPUMeEpax pojib U MecTO (UMK B (POPMUPOBAHUU COBPEMEHHON
Hay4YHOW KApTUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHUKH M TE€XHOJIOTMM, B IIPAKTUYECKOU
JIeSITEILHOCTH JIIOICH;

YUUTHIBATh TPAHUIBl TMPUMEHEHUS HW3YUYCHHBIX (UINYECKUX MOJENe: MaTepuanbHas
TOYKa, MHEpIHalbHasl cHcTeMa OTCYETa, abCONIOTHO TBEPAOE TENO, WICATBHBIN Ta3, MOAEIH
CTPOEHMS Ta30B, )KUJIKOCTEH M TBEPABIX TEJ, TOUECUHBIA AJIEKTPUUYECKUI 3apsii MpHU PEIICHUU
bu3ndecKux 3a1ad4;

pacrno3HaBaTh (pu3MyUeckue sBIEHUS (MPOoIecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KNHETUYECKOW TEOpUU CTPOEHHUS BEUIECTBA M 3JIEKTPOJMHAMHKU:
PaBHOMEPHOE M PAaBHOYCKOPEHHOE MpPSIMOJIMHENHOE MBM)KEHHE, CBOOOJHOE MAJEHHUE Tel,
JIBIDKCHUE TI0 OKPYXXHOCTH, WHEpIHs, B3amMmojnencTBue Tei, auddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX Tel, M3MEHEHHE 00bhEMa Ted MpH HarpeBaHUU
(oXJaKJeHNN), TEIJIOBOE paBHOBECHUE, HCTIApEHHE, KOHCHC AL, MJIaBJIeHHEe, KpUCTAITH3aIHs,
KUIIEHUE, BJIAKHOCTh BO3/lyXa, MOBBIIIEHUE JABJICHMS ra3a IpPHU €ro HarpeBaHWU B 3aKPbITOM
coCcyJle, CBA3b MEXIYy I[apaMeTpaMU COCTOSIHMSI Ta3a B H30IMPOLECCaxX, SJEKTpU3alus Tel,
B3aUMO/ICHCTBUE 3aPsI0B;



OIMCHIBATh MEXaHUYECKOE JBUKCHUE, MCIIONB3YSl (U3NYECKHE BEIMYMHBI: KOOPAWHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CUJIA, UMITYJIbC TeNd, KMHETHYECKas
SHEprus, MOTEHLMAIbHAsl 3HEprusi, MexXaHuyeckas paboTa, MeXaHHWYecKas MOIIHOCTb; IpH
ONMCAaHUM TPABWJIBHO TPAKTOBaTh (U3NUYECKUH CMBICT HCIOJB3YEMBIX BEIWYMH, UX
0003HAaYCHHS ¥ EIMHHUIIBI, HAXOAUTH (POPMYIIBI, CBA3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEITHUNHY
C IPYTUMU BEIUYNHAMU;

ONMCHIBATh W3YYCHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBJICHMS, HCIIOJB3Ys
¢u3uueckue BENWYHMHBI: JABJICHHWE Ta3a, TeMIeparypa, CpEeAHsAs KHUHETHYECKash SHEprus
XaOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTU4YHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSS 3HEprus, padora rasa, Ko3(QQUIHUEHT MOJE3HOro JEHCTBHS TEIJIOBOTO
JIBUTATENIS; IPU ONUCAHUM MTPABUIIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEJIHUYMH,
uX OOO3HAYeHMS M EIMHHUIBI, HAXOAUTHb (OPMYJBI, CBA3BIBAIOIIME JAaHHYIO (DU3UYECKYIO
BEJIMYMHY C JPYTUMU BEJTMYNHAM;

ONMCHIBATh HM3YYECHHBIC DJIEKTPUYECKHE CBOWMCTBA BEIIECTBA U JJIEKTPUYECKUE SBIICHUS
(mporecchl), UCTIONb3ysl (U3NUECKHUE BEIIMYMHBL: EKTPUUECKUI 3apsi, 3JIEKTpUUYEecKoe ToJe,
HanpsOKEHHOCTh  IOJIS, IOTEHLMAN, pPa3HOCTh IOTEHLUANOB; IPHU ONHWCAHUU IPABUIBHO
TPaKTOBaTh (PU3MUYECKUI CMBICT HCIIONB3yEMbIX BEIMYMH, WX O0O3HAUCHHUS W EIHHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTHMMHU BEIMYUHAMY;

aHaTU3UpoBaTh (DU3MYECKHE MPOLECChl U SIBIEHUS, UCHOJIb3Yys (pU3MUYEeCKHe 3aKOHBI U
IPUHLUIBL: 3aKOH BceMupHoro taroreHus, I, II u III 3akonsr HplooTOHA, 3aKOH coXpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPAHEHUS] UMITYJIbCA, IPUHLHUI CYTEPHIO3UIMH CUJI, TPUHIIUII
PaBHONPAaBHs MHEPLHMAIBHBIX CHCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, I'a30BbIE 3aKOHBI, CBA3b CPEAHEW KMHETUYECKOW HDHEPrHMM TEIUIOBOTO JBMKEHUS
MOJIEKYJI ¢ a0CONIOTHOM TeMIlepaTypoid, MepBBIH 3aKOH TEPMOJAWHAMHKH, 3aKOH COXpaHEHHUs
AIIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, TPUATOM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIOBUS (TpaHUIlbl, 00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIUIIBI IEHCTBHSI MAlIMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nnyaTh yciaoBUs UX O€30MaCHOTO UCIIOIb30BaHUS B IOBCEAHEBHOM KU3HM,

BBITOJIHATh SKCIIEPUMEHTHI I10 HCCIIECAOBAHUIO (PU3MUYECKUX SBICHUH U TPOLIECCOB C
UCIIOJb30BAaHUEM TPSAMBIX W KOCBEHHBIX M3MEPEHUH, TMpu 3TOM  (POpMYJIHUPOBATH
npoOjemMy/3ajady W THUIOTE3y Y4YeOHOTO OSKCHEpPHMEHTa, COOMpaTh yCTAaHOBKY W3
IPEI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH OMBIT U (POPMYIUPOBATH BBIBOBI;

OCYILECTBJIATh TpPSIMBbIE U KOCBEHHBIC H3MEpPEHHS (U3UUYECKUX BEIUYHH, NPH STOM
BBIOMpPATh ONTHMAJBHBIN CIIOCOO W3MEPEHHsT M HCIOJIb30BaTh W3BECTHHIE METOJBI OICHKH
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIy (PHU3MUECKUMHM BEIUYMHAMH C HCIOJIb30BAHUEM
OpSMBIX HU3MEPEHUH, MpH STOM KOHCTPYHPOBAaTh YCTaHOBKY, (HUKCHPOBATH pPE3yJIbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3MYECKUX BEJIMYMH B BUJE TAOMUI] U IpaUKOB, J1€1aTh BBIBOIbI
10 Pe3yJIbTaTaM UCCIIEIOBAHNS;

cobmoiaTh IMpaBuia 0€30MacHOro TpyJAa HpU MNPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCIEPUMEHTa, Yy4eOHO-HUCCIEIOBATEIbCKOW M  IMPOEKTHOW JIEATEIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPOUCTB U JIAOOpaTOPHOro 000py0BAHMUS;

pemaTh pacu€THbIC 3aJadd C SBHO 3aJaHHON (U3MYECKOM MOJENbI0, HCHONb3Ys
(du3nueckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33Ja4d BHIOMpATh (PU3NUECKYIO
MOJIeJNIb, BBIACNATh (PU3NYECKUE BEIMYMHBI M (OPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHHS,
IPOBOAUTDH PAcU€Thl U OLIEHUBATH PEAJILHOCTD MTOJIyYEHHOTO 3HAaUEHUS (PU3NUECKON BEIHUYNHBL;



pemaTh KaueCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTHUECKH HEMPOTHBOPEUUBYIO HETOYKY
paccy>KIeHHi ¢ OTIOpOoi Ha U3yUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SBIICHUS;

UCIIONB30BAaTh TMPU pEIIEHWH Y4YeOHBIX 3aJad COBPEMEHHble HH(OpPMAalMOHHBIC
TEXHOJIOTUM JUI TIOMCKA, CTPYKTYPHUPOBAHMS, MHTEPIIPETALMN W TIPEACTABICHUS Y4eOHOU U
HAYYHO-TIONYJISIPHOW MH(OPMALUKM, TOJYYCHHON W3 pa3IUYHBIX HMCTOYHHKOB, KPHUTHYECKH
aHAJIM3UPOBATh MOTy4YaeMylo HH(pOpMaIHIo;

MPUBOIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOexHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOIIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCTIONIb30BaTh TEOPETHUECKUE 3HAHUS 1O (U3UKE B TIOBCEIHEBHOW JKU3HH IS
obecrieueHnst 0€30MaCHOCTH TTPH OOPAIICHUH ¢ MPUOOPAMH U TEXHUIECKUMH YCTPOUCTBAMHU, JIJIst
COXPAaHEHHUS 3/I0POBbS U COOITIOCHUS HOPM KOJIOTHYECKOTO MOBECHUS B OKpY KAIOIIel Cpee;

paboTaTh B TPyNIE C BBIOJHEHUEM PA3IMYHBIX COLUATIBHBIX POJICH, TUTAHUPOBATH padoTy
TPYNIbI, PpAIlOHAIILHO paCTpeiessaTh OOS3aHHOCTH W IJIAHUPOBATh JAEATENBHOCTH B
HECTaHJAPTHBIX CUTYyallUsIX, aJIeKBaTHO OIIEHMBATh BKJIAJl KaXXIOI0 M3 YYaCTHUKOB TPYyMIbl B
pelleHre paccMaTpuBaeMon IPOOIEMBI.

K konmy obyudenus B 11 kjaacce nmpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH y OOYJAIOUIMXCS YMEHHIA:

JNEMOHCTPUPOBATh Ha MpUMeEpax posib U MecTo (GU3UKU B (HOPMHPOBAHUH COBPEMEHHOI
HAyYHOW KapTUHBI MHUpA, B PA3BUTUU COBPEMEHHOW TEXHUKH W TEXHOJOTHUH, B MPAKTUYECKOU
NeSITeIbHOCTH JIIOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKOM KapTUHBI MUPA;

YYUTBHIBATh TPAHHUIBI TPUMEHEHHS W3YYCHHBIX (U3NYECKUX MOJENEH: TOYCUHBIN
JNEKTPUYECKUN 3apsif, Jyd CBeTa, TOYECUHBIM MCTOYHMK CBETa, fJEpHAas MOJENb aroMma,
HYKJIOHHAs! MOJIEJIb aTOMHOTO SIpa MPH pelIeHnU HU3HIECKUX 3a7a4;

pacno3HaBaTh (hU3MYECKHe SBICHUS (MPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKY U KBAHTOBOM (DM3MKH: 3JIEKTPUYECKas MPOBOAUMOCTb, TEIJIOBOE, CBETOBOE,
XAMHYECKOE, MarHUTHOE JCWCTBUS TOKa, B3aMMOICWCTBHE MAarHUTOB, JJIEKTPOMArHUTHAS
WHAYKIMS, JACHCTBUE MAarHUTHOTO IIOJIE HAa TPOBOJHUK C TOKOM U JBIXKYIIMHCS 3apsij,
AIEKTPOMArHUTHBIE KOJICOaHUs M BOJIHBI, MPSIMOJMHEWHOE PACIIPOCTPAHEHHUE CBETA, OTPaKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOIIpU3alUs CBeTa, JAUCIEPCUsl CBETa,
doroatekrpudeckuii 3¢ dekt (porodddexr), CBeTOBOE JaBlIeHUE, BOSHUKHOBEHUE JIMHEHIATOTO
CIIEKTpa aToMa BOJOpO/1a, ECTECTBEHHAs U MICKYCCTBEHHAs PaIlOaKTUBHOCTD;

OMKCHIBATh M3yUYEHHBIC CBOMCTBA BellecTBa (IMEKTPUYECKHE, MArHUTHBIC, ONTUYECKHE,
AIIEKTPUYECKYIO TPOBOJMMOCTb PA3IUYHBIX CPEll) U AJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCTIONB3Ysl (U3NYECKHE BEIMYMHBL: DIIEKTPHUYSCKUH 3apsijl, CHJa TOKa, JJIEKTPHUYECKOE
HaNpsDKEHUE, SJIEKTPUUECKOEe CONPOTUBIIEHUE, PA3HOCTh MOTEHIIHANIOB, JIEKTPOABIKYIIAS CHIIa,
paboTa TOKa, MHAYKLHS MarHUTHOrO Tojs, cuia Awmmepa, cuia JlopeHia, WHIYKTUBHOCTH
KaTYIIKH, SHEPrHus 3JIEKTPUYECKOr0 M MAarHUTHOTO TOJeH, MEepHoJ] U 4YacToTa KojeOaHWH B
KOJIEOATETPHOM KOHTYpE, 3apsiil U CHJIa TOKa B IPOIECCEe TAPMOHUYECKHUX DIIEKTPOMArHUTHBIX
KosneOaHui, (OKyCHOE pacCTOSHHE M ONTHYECKas CHUila JIMH3bI, NPU ONHUCAHUU MPABUIBHO
TPAKTOBaTh (PU3WYECKUII CMBICT HCIOJB3YEMbIX BEIMYUH, MX OOO3HAYEHUS M EAMHULIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JaHHYIO (PU3UUECKYI0 BETUYHUHY C IPYTHMH BEITUIHHAMU;

ONMCBHIBATh M3YYCHHBIC KBAHTOBBIC SBJIICHUS W TPOLECCHI, HCIONB3YS (PUINIECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI M YacTOTa CBETAa, SHEPTUs U
uMnynasc (GOTOHA, TMEPUOJ TOJypachaaa, IHEpPrusi CBSI3W aTOMHBIX SJep, NpU OMHCAHUU
NpPaBWIBHO TPAKTOBaTh (PU3MUECKUH CMBICI HCIOIB3yeMbIX BEIUYMH, UX OOO3HAYCHUS U



€IMHUIIBI, YKa3bIBaTh (JOPMYIIBI, CBS3BIBAIOIIME TAHHYIO (U3MUECKYI0 BEIHYUHY C JAPYTHMH
BEJIMYMHAMU, BBIYUCIISITh 3HAYEHNE (PU3NUECKON BETUUUHBI;

aHaTU3UpoBaTh (DU3MYECKHE MPOLECChl W SBICHUS, UCHOJIb3Yys (pU3MYECKHe 3aKOHBI U
OpUHLUINBL: 3akoH OMa, 3aKOHBl IOCIEAOBATEIBHOIO M MAPAJUIENBHOIO COEAMHEHUS
MPOBOAHUKOB, 3aKoH Jkoyns—JIeHna, 3akoH O3JIEKTPOMAarHUTHOM  MHAYKIHWH, 3aKOH
IPSIMOJIMHEMHOIO PAaCHpPOCTPAHEHUSI CBETA, 3aKOHBI OTPaKCHHs CBETA, 3aKOHBI MPEIIOMIICHUS
CBETa, ypaBHeHHMe OWHmTelHa 111 ¢orodddexra, 3aKOH COXpPAaHEHUS SHEPIuH, 3aKOH
COXpaHEHUs MMILYJIbCa, 3aKOH COXPAaHEHHs DIIEKTPUUYECKOro 3apsja, 3aKOH COXpaHEHUs
MacCOBOTO 4YHUCIA, MOCTyJaTel bopa, 3aKOH PaJgMOAaKTHUBHOIO pacmnajaa, MpU ATOM pas3jInyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro0 MaTeMAaTH4ECKOE BBIPA)KEHUE U YCJIOBUS (TpaHULBL,
00JacTH) IPUMEHUMOCTH;

OIIPENEIATh HANPABICHUE BEKTOPA WHAYKLIUU MATHUTHOIO IIOJIS HMPOBOJHHUKA C TOKOM,
cuibl Amnepa u cuiiel JlopeHiia;

CTPOMTH U ONMCHIBATh N300pake€HUE, CO3/1aBaEMOE INIOCKUM 3€pKaioM, TOHKOH JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI 10 HCCIIEAOBAHUIO (PU3MUYECKUX SBIEHUH U TNPOLIECCOB C
UCTIOJNIb30BaHUEM TPSMBIX U KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (OpMYJIHPOBATH
npobieMy/3agady ® = THUNOTE3y Y4eOHOTO OKCHEpUMEHTa, COOMpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIIMPOBATH BBIBOBI;

OCYILECTBJIATh MpsIMblE U KOCBEHHBbIE H3MEpPEHHs (U3UUYECKUX BEIWYHMH, NPH ITOM
BBIOMpPATh ONTHUMAJBHBIN CIIOCOO W3MEpPEHHsT M MCIOJIb30BaTh W3BECTHHIE METOJBI OLIEHKU
MOTPELIHOCTEN H3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAaHUEM IIPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YyJbTAaThl MOJTYYEHHOW 3aBUCHUMOCTHU
¢u3uueckux BeIMYMH B BUAE TaOMMI W TrpaduKoB, [enaTh BBIBOABI IO pe3yJbTaTaM
UCCJICI0BAHMS;

coOnrofarh mnpaBuwia 0€30HacHOrO TpyJa MpU HPOBEACHUM MCCIENOBAaHUN B paMKax
y4eOHOTO SKCHEpHUMEHTa, Yy4eOHO-UCCIEN0BAaTEIbCKOM M IMPOEKTHOW JEATENIBHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOHCTB U JIaOOPaTOpHOro 000pyI0OBAHHUS;

pemaTh pacu€THBIE 33Ja4d C SBHO 3aJaHHON (HU3MUECKOM MOJENbI0, HCHONb3YS
¢u3nUeckre 3aKOHBI ¥ MPHUHIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 33[a4d BHIOMPATh (PU3UIECKYIO
MOJI€JIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE JUIsl €€ peleHHMS,
HOPOBOJIUTH PACUYETHI U OLIEHUBATh PEAIbHOCTH MOJIyY€HHOI0 3HaUeHUs (PU3MUECKON BEIUYHHBI,

pelmaTh KadyeCTBEHHBIC 3aJaud: BBICTPAUBATh JIOTMYECKH HEIPOTUBOPEUMBYIO ILIEMIOUYKY
paccyXIeHHid ¢ ONOpol Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3UUECKHUE SIBIICHMUS,

UCIONb30BaTh IPH pPELIEHMHM Y4eOHBIX 3ajJjad COBPEMEHHbIe HH(OPMAIIOHHbIE
TEXHOJIOTUM JUIS TIOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIPETALUN U TPEACTaBICHUS Y4eOHOU U
HAYYHO-TIONYJISIpHOW MH(DOpPMALUKM, MOJYYEHHOM W3 pa3sIUYHBIX MCTOYHHKOB, KPUTUYECKH
aHAJTM3UPOBATH MOTyJaeMyI0 HHPOPMALIUIO;

OOBSICHATH IPUHIMIIBI IEHCTBUS MAIIKH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3IndaTh
yCIIOBHS UX O€30MaCHOT0 MCIIOJIb30BaHMsI B TOBCETHEBHOM JKU3HU;

NPUBOJUTH MPHUMEPHI BKJIAJa POCCUHCKUX M 3apyOC)KHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE
HaYKH, B 00BSICHEHHE MIPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 10 (U3UKE B TIIOBCEJIHEBHOW JKU3HHU IS
o0ecrieueHHs 6€30MaCHOCTH MPHU OOpAIIEHUH C TPUOOPaMU U TEXHUUECKUMU YCTPOMCTBaMU, IS
COXpaHEHHS 3JI0POBbS U COOJIIOJICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpere;



paboTaTh B IpyNIIE C BHIOJHEHUEM PA3IIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh paboTy
IPyNIbl, PalUOHAIBHO paclpeiessaTh OO0S3aHHOCTH M IJIAHUPOBATh JAEATENBHOCTH B
HECTaHJAPTHBIX CUTyalMsX, aJeKBaTHO OLICHMBATh BKJIAJ Ka)KIOIO W3 YYaCTHUKOB IPYyIIbI B
peleHre paccMaTpuBaeMon PoOIeMBbI.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KosamnuecTBo yacos
HaunMeHoBaHMe pa3ie/ioB U TeM
Ne ni/m KonTpoibHble
MPOrpaMMbl Bcero
padoTbI
Paznen 1. PU3UKA U METO/IbI HAYYHOTI'O ITIO3HAHUA
1.1 ®u3KKa ¥ METOIBI HAYYHOI'O ITO3HAHUS 2
Htoro no pazneny 2
Pa3znea 2.MEXAHUKA
2.1 Kunematuka 5
2.2 Jnmaamuka 7
2.3 3aKOHbBI COXpPAHEHHUS B MEXaHUKE 6 |
Wroro no pazneny 18

Paznen 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOJAUHAMMUKA

IIpakTH4eckue
padoThI

JyekTpoHHbIE (HU(POBBIE)
o0pa3oBaTe/IbHBIC peCypChl

bu6mmorexa [JOK
https://m.edsoo.ru/7t41bt72
LTIOP u pecypcsl 1o ¢pusuke
http://class-fizik.ru/

bubmuorexa [JOK
https://m.edsoo.ru/7{41bf72
LIOP u pecypcsl o ¢puznke
http://class-fizik.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/7141bf72
LIOP u pecypcsl o ¢puznke
http://class-fizik.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72
LIOP u pecypcsl o ¢pusnke
http://class-fizik.ru/




bu6mmorexa [JOK

31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKOM 9 1 https://m.edsoo.ru/7f41bf72
TEOpUHU LHOP u pecypcol o pusuke
http://class-fizik.ru/
bubmuorexa [JOK
3.2 OCHOBBI TEPMOTUHAMHUKH 10 1 hitps://m.edsoo.ru/7{41bf72
LIOP u pecypcsl o ¢puznke
http://class-fizik.ru/
bubmuorexa [JOK
313 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 https://m.edsoo.ru/7{41bf72
' @Da30BbIe NEPEXOIBI LIOP u pecypchl o ¢pusnke
http://class-fizik.ru/
Uroro no pazgeny 24
Paznen 4.9JIEKTPOJIMHAMUKA
bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
4.1 DJIEKTpOCTaTHUKA 10 1 LIOP 11 pecypes! o usike
http://class-fizik.ru/
bubmuoreka [JOK
47 [ToCTOSIHHBIN PIEKTPUIECKUHN TOK. 12 1 https://m.edsoo.ru/7f41bf721TOP
TOKH B pa3IUYHBIX CpeIax U PeCypchl 1o (pU3NKe
http://class-fizik.ru/
Hroro no pasneny 22
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68 3 3

I[TPOTPAMME



11 KJIACC

Ne HaumenoBaHue pa3ie/ioB U TeM
n/n NPOrpamMMbl

Pa3nea 1.9JIEKTPOIUHAMMUKA

MarsuTtHoe 1oJe.
DNIeKTpOMarHuTHast HHIYKIUS

Htoro no pazneny

Pa3nea 2. KOJIEBAHUA U BOJIHbBI

MexaHnueckue 1

2.1
AIIEKTPOMArHUTHBIC KOeOaHus
)9 MexaHnyeckue 1
' AIIEKTPOMArHUTHBIEC BOJIHBI
2.3 Onrtuka

Uroro no pazgeny

KoanuyecTBO 4acoB

Bcero

11

11

10

24

KonTpoJbHble
padoThI

IIpakTHyeckne
padoThI

DJIeKTpOHHbIe (LN (ppoBbIE)
o0pa3oBaTe/IbHbIE peCypChl

bu6mmorexa [JOK
https://m.edsoo.ru/7f41¢97¢c LIOP u
pecypcsl o ¢usukehttp://class-fizik.ru/

BuptyanbsHbie 1abopatopHbie pabOThI
1o ¢pusnKe
https://efizika.ru/course/view.php?id=44

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢97¢c LIOP u
pecypcesl 1o ¢usuke http://class-fizik.ru/

but6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢ IIOP u
pecypcsl o pusuke http://class-fizik.ru/

bubmuoreka [JOK
https://m.edsoo.ru/7f41¢97¢c IIOP u
pecypcbl o pusukehttp://class-fizik.ru/
BuptyainbHbie 1abopaTopHbie pabOThI
no pusuke
https://efizika.ru/course/view.php?id=44




Pazzen 3.0CHOBBI CIEIITUAJIBHOM TEOPUU OTHOCUTEJILHOCTH

OCHOBBI CIENUAIBHON TEOPUH
OTHOCUTEIILHOCTH

3.1

Hroro no pasneny

Pa3znen 4 KBAHTOBASA ®U3UKA

4.1 Jj1eMEHTHI KBAHTOBOU OITHUKH
4.2 CrpoeHue aToma
4.3 ATOMHOE S1p0

Uroro no pazgeny

15

Paznea 5.2OJIEMEHTBI ACTPOHOMHUHU N ACTPOPU3UKHN

51 DneMEeHTBl aCTPOHOMUU U
' acTpou3UKK

Hroro no pasuneny

Pa3znea 6.0OBOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o6muraroriee MOBTOPEHNE

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢97¢c IIOP u
pecypcsl o pusuke http://class-fizik.ru/

bu6mmorexa [JOK
https://m.edsoo.ru/7f41¢97¢c LIOP u
pecypcsl 1o gusuke http://class-fizik.ru/

bubnuoreka [JOK
https://m.edsoo.ru/7f41c97¢ IIOP u
pecypcesl 1o ¢usuke http://class-fizik.ru/
bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢ IIOP u
pecypcsl o pusuke http://class-fizik.ru/

bu6mmorexa [JOK
https://m.edsoo.ru/7f41¢97¢c
Kopnopanust «Poccuiickuit yueOHUK»
https://rosuchebnik.ru/metodicheskaja-

pomosch/materialy/predmet-
astronomiya/

bub6mmorexa [JOK



https://m.edsoo.ru/7f41¢97¢c LIOP u

pecypcsl o pusuke http://class-
fizik.ru/fizw.html

Uroro no pazgeny 4

PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10

ITPOTPAMME 08 4 ’



IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

n/n

Tema ypoka

dusuka — HayKa o
npupozae. Hayunsie
METO/BI TO3HAHMS
OKpPY>Karollero Mupa

Ponps 1 MecTO Qu3MKH B
(dbopMupoBaHUU
COBPEMEHHOM HAYYHOMI
KapTUHBI MUDA, B
MPAKTUYECKOU
NEITEILHOCTH JIOAEH

MexaHndueckoe ABIKEHHUE.
OTHOCHUTENLHOCTD
MEXaHUIECKOTO
nBwxenus. [lepemenenue,
CKOpPOCTb, YCKOPEHHE

PaBHOMEpHOE
MIPSIMOJIMHEVHOE
JBUKCHHE
PaBHOyCKOpeHHOE
IIPSIMOJIMHEVHOE
JIBUKEHHE

KoanuecTBo 4yacoB

Bcero

KonTpoasb
Hble
padoThI

IIpakTnuec
KHe
padoTbI

Jara uzy4enus

IJIaH

03.09

05.09

10.09

12.09

17.09

dbaxt

DJIeKTPOHHbIE HH(POBHIE
o0pa3oBaTe/IbHbIE PecypChl

bubmnoreka [JOK
https://m.edsoo.ru/ff0c32e2

bubmnoreka LIOK
https://m.edsoo.ru/ff0c33e6

bubmnoreka LIOK
https://m.edsoo.ru/ff0c3508

bubmnoreka LIOK
https://m.edsoo.ru/ff0c3620

bubmuoreka [JOK
https://m.edsoo.ru/ff0c372¢e




10

11

12

CBo0OoiHOE TTasieHHeE.
Yckopenue cBOOOIHOTO
najacHus

KpuBonuneiinoe
JIBIKeHUE. [[BrkeHune
MAaTEepHAIBHON TOUKH IO
OKPYHOCTH

[TpuHIMnI
OTHOCHUTEIBbHOCTH
lNanunes. Muepunanbubie
cucreMsl orcuera. llepBslii
3akoH HproToHa

Macca tena. Cuna.
[IpuHuuMn cynepno3uiumn
cuit. Bropoit 3akoH
Hprorona s
MaTepUAIIbHON TOUKH

Tpetuit 3akon HeroToHa
JUTSI MaTepPHAIbHBIX TOUYEK

3aKOH BCEMUPHOTO
TaroteHus. Cuma TAKECTH.
ITepBast kocmuyeckas
CKOPOCTh

Cuia ynpyroctu. 3aKoH
I'yka. Bec Tena

13

Cuna tpeHus.
Koaddurment tpenus.
Cuna conpoTuBiIeHUs IPU
JBI)KCHUH TEJa B

19.09

24.09

26.09

01.10

03.10

08.10

10.10

15.10

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c39cc

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3ada

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3be8

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3be8

but6mmoreka [IOK
https://m.edsoo.ru/ff0c3bel

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3d00

bubmuoreka [JOK
https://m.edsoo.ru/ff0c3el18

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c3{76




14

15

16

17

18

KUIKOCTH HUJIN I'a3€

[ToctynarenbHOE 1
BpallaTesbHOE JBUKEHUE
a0COMIOTHO TBEPIOTO TENa.
MowmenT cuibl. [1nedo
CWIBbL. YCIIOBUS
paBHOBeCHSA TBEPIOIO TEa

Nmnynbc maTepuanbHOU
TOYKH, CUCTEMBI
MaTepHabHBIX TOYEK.
Wmnynbe cuibl. 3aKOH
COXpaHEHHUsI UMITYJIbCA.
PeakTuBHOE ABMXEHNE

PaboTa 1 MOIIHOCTH CHJTBI.
Kunernueckast sHeprus
MaTepUAIbHOU TOYKH.
Teopema 00 U3MEHEHUHN
KMHETUYECKOW SHEPTUU

[ToreHumanbpHast SHEPTHUSL.
IloreHnmanbHas sHEPrus
yHIpyro
neopMHPOBaHHOU
MIPY>KUHBI.
[ToreHmanpHas SHEPrust
TeJa BOJIM3U TOBEPXHOCTH
3emun

[ToreHuManbHbBIE U
HETMOTCHINATbHBIEC CUJIBI.
CBs13b pabOTHI

17.10

22.10

24.10

05.11

07.11

bubmuorexa [JOK
https://m.edsoo.ru/ff0c41a6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c4502

bubmuoreka [JOK
https://m.edsoo.ru/ff0c461a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478¢c




19

20

21

22

23

HETMOTEHI[UATbHBIX CUJI C
U3MEHEHUEM
MEXAHUYECKOU SHEPTUH
CHUCTEMBI TeJl. 3aKOH
COXpaHEeHUs
MEXaHUYECKON SHEPTUH

Jlaboparopnas pabota
«UccnenoBanue cBsI3u
pabOThI CHIIBI C
M3MEHEHHUEM
MEXaHUYECKOW SHEPTUU
TeJa Ha mpuMepe
pacCTsKEHUS PE3NHOBOTO
KIyTay

Kontponbnas padota mo
TeMe «KnHemaTnka.
JlnHamuka. 3aKOHBI
COXPAaHEHHUS B MEXaHHUKE)

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-

KMHETUYECKON TEOPHH. 1
BbpoyHoBCcKOe nBUXKEHHE.

Huddysus

Xapaktep IBHKEHUS U
B3aUMOJICUCTBHUS YaCTHIL
BenlecTsa. Mojaenn 1
CTPOEHHUSI ra30B,

JKUJIKOCTEN U TBEPIBIX TEN

Macca mouexy. 1

12.11

14.11

19.11

21.11

26.11

Buptyanbsnbie mabopatopHbie
paboTHI IO PU3HUKE
https://efizika.ru/course/view.php?
id=44

but6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

LIOP u pecypchl o pusnuke
http://class-fizik.ru/

LIOP u pecypcsl o ¢pusuke



24

25

26

27

28

29

30

KonuuecTBo BelecTsa.
[TocTostHHasi ABOraapo

TermnoBoe paBHOBECHE.
Temneparypa u e€
n3Mmepenue. [lkana
temneparyp Llenbcus

Uneanpuerii raz B MKT.
OCHOBHOE ypaBHEHHE
MKT

AOcoroTHas TeMIiepaTypa
Kak Mepa CpeIHei
KMHETUYECKON SHEPIUU
JBUKEHUS MOJIEKY .
YpaBHeHnue Menzeneena-
Krnaneiipona

3akon JlanpToHa. I'a3oBbIe
3aKOHBI

Jlaboparopnas pabota
«Uccnenosanue
3aBUCUMOCTH MCKIY
napamMeTpamMu COCTOSTHUS
Pa3peKEHHOTO Ta3a

N3onpoueccel B
UJEabHOM ra3e u ux
rpadgudeckoe
MIPEICTABIICHNE
BuyTpeHHss dHeprus
TEPMOANHAMHUYECKOMN
CUCTEMBI U CIIOCOObI €€

28.11

03.12

05.12

10.12

12.12

17.12

19.12

http://class-fizik.ru/

LIOP u pecypcsl o ¢pusnke
http://class-fizik.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c511e

LIOP u pecypcol o pusuke
http://class-fizik.ru/

BuptyanbsHbie 1abopatopHbie
paboTsl o pu3uKe

https://efizika.ru/course/view.php?

id=44

bubmuoreka [JOK
https://m.edsoo.ru/ff0c570e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c5952




31

32

33

34

35

36

37

38

n3MeHeHus. KonnyectBo
TEIUIOTHI U padoTa.
BHyTpeHnHss dHEeprus
0JIHOATOMHOT0
UJCAIBHOTO rasa

Bunael rerionepenaun

VnenpHas TEMI0EMKOCTE
BerecTBa. KonuuecTBo
TEIUIOTHI IIPU
TerJionepeaaye.
AnuabaTtHBIH mporiecc

[TepBoIii 3aK0H
TEPMOJANHAMUKH U €T0
MIPUMEHEHUE K
u3oIpoleccam
HeobOpatumocTs
MPOIECCOB B IPUPO/IE.
Bropoii 3akoH
TEPMOJANHAMUKH
[TpuHIMn AeACTBUS U
KIIJI TenaoBoi MalIuHbI

[Mukn Kapno u ero KITI

DKOJIOTUYECKUE
poOIeMbI
TEIJIO3HEPTreTUKU

O06o0maromuii ypok

24.12

26.12

14.01

16.01

21.01

23.01

28.01

30.01

bu6morexa [JOK
https://m.edsoo.ru/ff0c5¢36

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5¢36

bubmuorexa [JOK
https://m.edsoo.ru/ff0c5efc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a
LIOP u pecypcsl o ¢pusnke
http://class-fizik.ru/

LIOP u pecypcsl o ¢pusnke
http://class-fizik.ru/

bu6mmoreka [IOK



39

40

41

42

43

44

45

«MonexynsipHas (pu3MKa.
OCHOBBI TEPMOAVMHAMUKI

Kontponbnas padota mo
teme «MosekyspHas
¢u3uka. OCHOBBI
TEPMOIUHAMUKID)

[TapooGpa3oBanue u
KoHeHcanus. Mcnapenue
U KUTIEHHE

AOcoiroTHas u
OTHOCUTCJIbHAA
BJIQYKHOCTh BO3/yXa.
Haceimennsiii nap

Teépnoe Teno.
Kpucrannmyeckue u
aMopdHBbIE Tea.
AHU30TpONHUS CBONCTB
KpucTauioB. Kuakue
kpuctauibl. COBpeMEHHbIE
Marepuabl

[InaBnenue n
KpUCTAJUTH3AIINS.
VnenpHas TEIIoTa
rwiaBnenus. Cyonumanus
YpaBHEHHE TEMIOBOTO
OanaHca

DneKkTpuszanus Te.
DNEeKTpUYECKUM 3aps.
JIBa BUJa DIEKTPUUECKUX

04.02

06.02

11.02

13.02

18.02

20.02

25.02

https://m.edsoo.ru/ff0c6938

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6a50

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c63b6

bubmuoreka [JOK
https://m.edsoo.ru/ff0c64d8

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c6510

but6mmoreka [IOK
https://m.edsoo.ru/ff0c6708

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6820

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c6bcc




46

47

48

49

50

51

52

3apsI0B
[IpoBoaHUKH,
TURJICKTPUKH U
MOJIYIIPOBOJIHUKH. 3aKOH
COXpaHEeHHUS
AIEKTPUUECKOTO 3apsiaa

B3anmoneiicTBre 3apsaoB.
3akoH Kynona. Toueunslii
AIIEKTPUYECKUH 3apsij

Hanpsixk€HHOCTD
AIEKTPUYECKOTO TOJIS.
[TpuHIMTO Cynepno3uLru
ANEKTPUUYECKUX TTOJIEH.
JIvHUM HAnPSAKEHHOCTU

PabGota cui
AIEKTPOCTATUUECKOTO
nois. [lorennuain.
Pa3zHocTs moTeHIIMANOB

IIpoBOHMKY U
JTURJIEKTPUKY B
AIIEKTPOCTATUYECKOM
none. Jlusnektpuyeckas
MPOHUIIAEMOCTh

DNEeKTPOEMKOCTb.
Konpnencarop

ONEeKTPOEMKOCTD
IUIOCKOTO KOHJIEHCATOpa.
OHeprus 3apsyKEHHOTO
KOHJIeHCaTopa

27.02

04.03

06.03

11.03

13.03

18.03

20.03

bubmuoreka [JOK
https://m.edsoo.ru/ff0c6bcc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6ced

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6df2

but6mmoreka [IOK
https://m.edsoo0.ru/ff0c6100

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7018

bubmuoreka [JOK
https://m.edsoo.ru/ff0c7126

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c72c0
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54
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56

57

JlaGoparopHas paborta
"Usmepenue
AIEKTPOEMKOCTH
KOHJIeHcaTopa"

[IpuHIMD AEHCTBUS U
MPUMEHEHUE
KOHJICHCAaTOPOB,
KOIMUPOBAIBHOTO
armapara, CTpyHHOTO
MIPUHTEPA.
DJIeKTpOoCTaTUUYECKas
3amuTa. 3a3eMJIeHue
AIIEKTPOIPUOOPOB

DIIEKTPUUECKH TOK,

YCIIOBUS €TO
CYILIECTBOBAHMS.

ITocTosuub TOK. CHuita

ToKa. Hampsixenue.
CormnpoTuBieHue. 3aKoH
OmMa 151 yyacTka 1enu

ITocnenmoBarenbHOE,
napasuieNnbHOe,

CMCIIaHHOC COCINMHCHHUC

MIPOBOTHUKOB.
JlaGopatopHas pabota

«/3yueHne cMenaHHoro
COCTMHEHUS PE3UCTOPOBY»

Pabora 1 MOIITHOCTD
AIEKTPUYECKOTO TOKA.

01.04

03.04

08.04

10.04

15.04

BuptyanbsHbie 1abopatopHbie
paboThI 1o pusmke
https://efizika.ru/course/view.php?
1d=44

LTIOP u pecypcsl o ¢pusuke
http://class-fizik.ru/

LIOP u pecypcol o pusnuke
http://class-fizik.ru/

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7410

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7838
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59

60

61

62

3akon J[xxoyns-Jlenna

3akoH Oma 111 HOJTHOU
(3aMKHYTO)
AIIEKTPUYECKOH IIETIH.
Kopotkoe 3ambIkaHmHe.
JlaGopatopHas pabota
«M3mepenne D/1C
HCTOYHHKA TOKA U €TO
BHYTPEHHETO
CONPOTHBIICHUS

OneKTpoHHas
IIPOBOAUMOCTB TBEPABIX
METaJIJIOB. 3aBUCUMOCTh
COINPOTHUBIICHUS METAJLIIOB
OT TEMIIEPATYPBI.
CBepXpoBOAMMOCTD

ONEeKTpUUYECKUN TOK B
BakyyMme. CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

[ToaympoBOIHUKH, UX
COOCTBEHHAs M TPUMECHAs
npoBoguMocTh. CBoOMCTBA
p—n-niepexona.
ITomynpoBOTHUKOBBIE
IPUOOPHI

ONEeKTpUUYECKUHA TOK B
pacTBOpax M pacruiaBax
AIIEKTPOJIUTOB.
DIIEKTPOTUTHIECKAS

17.04

22.04

24.04

29.04

06.05

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0

LIOP u pecypcsl o ¢pusuke
http://class-fizik.ru/

LTIOP u pecypcsl o ¢pusuke
http://class-fizik.ru/

bu6mmorexa [JOK
https://m.edsoo.ru/ff0c84ae

bub6mmorexa [JOK
https://m.edsoo.ru/ff0c82ba




63

64
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67

68

JUCCOLIAAIuS.
OnexTponaus

DJIEKTPUYECKU TOK B
razax. CaMOCTOSTENIbHBIN
1 HECAMOCTOSITEIbHBIN
paspsan. Mounus. [1nazma

DneKTpuYecKue mpruoopbl
1 YCTPOMCTBA U UX
MPAKTHYECKOe
npumenenue. [IpaBuna
TEXHHUKHU 0€30MacHOCTH

O6o0maromuii ypok
«DIJIEKTPOIMHAMUKA)»

KonTponbhas pabota no
TeMe «DJIEKTPOCTATUKA.
[TocTostHHBIN
ANEKTpUYECKU TOK. TOKu
B Pa3IMYHBIX CPEIax»

Pe3epBHbIit ypOK.
KonTponbnas pabota no
Teme "DIeKTpoauHaMuKa"
Pe3epBHbIii ypoOK.

O06o06manmuil ypox 1o
temam 10 kacca

OBIIEE KOJIMYECTBO
YACOB 11O ITPOTPAMME

68

08.05

13.05

15.05

20.05

20.05

22.05

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

bubmuorexa [JOK
https://m.edsoo.ru/ff0c861fc

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c88be

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8a8a

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

bub6mmorexa [JOK
https://m.edsoo.ru/ff0c8f6c




11 KJIACC

Ne

W Tema ypoka

IlocTostHHBIE MATHUTEL U
HUX B3aUMOJECIHCTBHUE.
MarnutHoe noJie. Bektop
MAarHUTHON MHAYKIUU.
JIMHUKM MarHUTHOM
WHIYKLIAU

MarsuTHoOe T10JIe
MPOBOJHUKA C TOKOM.
OmneIT Opcrena.
BzaumonerictBue
MIPOBOJIHUKOB C TOKOM

JlaGopaTopHnas pabota
«M3y4eHrne MarHuTHOTO
TOJIST KATYIIKH C TOKOM»

JlelicTBME MArHUTHOTO
TIOJIs1 Ha POBOJHUK C
tokoM. Cuita Ammepa.
JlaboparopHas paboTa
«HcciaenoBanue nencTBUS
MOCTOSIHHOTO MarHuTa Ha
PaMKy C TOKOM»
JleficTBEe MarHUTHOTO

MOJIS1 HA JBMIKYILYFOCS
3apsDKEHHYIO YacTHUILy.

KoauuecTBO 4acoB

Bcero

KonTpoJbHbIe
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3yYeHUS

DJIeKTpPOHHbIe HU(POBBIE
o0pa3oBaTe/IbHbIE peCypChl

bu6mmoreka [IOK
https://m.edsoo0.ru/ff0c9778

bubmuorexa [JOK
https://m.edsoo.ru/ff0c98fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c98&fe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4




10

Cuna Jlopenmna. Pabota
cuibl JIopeHna

DJIEKTpOMarHuTHasI
nHaykuus. [Totok BekTopa
MAarHuTHOM MHAYKIUU.
OJ1C unaykuu. 3akoH
3JIEKTPOMArHUTHON
naaykuuu dapanes
JlaboparopHas paboTa
«HccnenoBanue sBiIeHUs
3JIEKTPOMArHUTHOM
WHYKLIHAW»
NHaykTUBHOCTB. SIBIeHUE
camounaykuu. IJ1C
CaMOMHAYKIUU. DHEPT U
MAarHUTHOTO TOJIS
KaTYILIKH C TOKOM.
DNEeKTPOMArHUTHOE T0JIe

TexHuueckue ycTpomucTaa
U UX IPUMEHEHHE:
IIOCTOSIHHBIE MarHUTBHI,
AJIEKTPOMAarHuThl,
3JIEKTPOJIBUraTENb,
YCKOPHUTENH
JJIEMEHTapHBIX YaCTHII,
MHIYKIMOHHAs II€Yb
O06o06maromuit ypok
«MarsauTtHoOe 1oue.
DneKTpoMarHuTHas

LTIOP u pecypcsl o ¢usuke http://class-
fizik.ru/

bubnuorexa [JOK
https://m.edsoo.ru/ff0cal 50

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

LIOP u pecypcsl o ¢usuke http://class-
fizik.ru/

bubmuoreka [JOK
https://m.edsoo.ru/ff0cabg82




11

12

13

14

15

WHIYKITAS
Kontponbnas padoTa mo
TeMe «MarsutrHoe mnoiie.
DneKTpoMarHuTHas
WUHIYKITUS

CBoOoHBIE
MeXaHHYECKHE KOJIEOaHHUs.
l'apmonunueckue
KoseOaHus. YpaBHEHUE
TapMOHHYECKHUX
konebanuii. [IpeBpamienue
SHEPTUU

JlaGopaTopHnas pabota
«HccnenoBanue
3aBHCUMOCTH MIEPHO/Ia
MaJbIX KonebaHuii rpysa
Ha HUTH OT JUTMHBI HUTH U
MAacchbl Tpy3a»

KonebarenbHbIN KOHTYP.
CB00OOIHEIE
ANEKTPOMATrHUTHBIC
KoJIe0aHus B HACAILHOM
KoJieOaTeIbHOM KOHTYPE.
AHanorus Mexmuy
MEXaHUYECKUMU 1
3JIEKTPOMArHUTHBIMU
KoJIe0aHUsIMHU

®opmyna Tomcona. 3akoH
COXpPAaHCHUA DHCPIUHU B

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

bubmuorexa [JOK
https://m.edsoo.ru/ff0caf06

BuptyainbHbie 1abopaTopHbie pabOThI
1o ¢puznKe
https://efizika.ru/course/view.php?1d=44

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb820

bubmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4




16

17

18

19

20

UJeTbHOM
KoJe0aTeTbHOM KOHTYpE
[IpencraBnenue o

3aTyXaroIuX KOJICOaHHSIX.
Brinyxnennbie

MEXaHUUYECKUE KOJIeOaHusl. 1

Pe3onanc. BeinyxaeHHbIE
3JIEKTPOMArHUTHbIC
KoseOaHus

[IepemeHHBIN TOK.
CunycouganbHbIN

IIEPEMEHHBIN TOK.

MoniHOCTh NEPEMEHHOTO 1
TOKa. AMIUIUTYIHOE U
JIEUCTBYIOIIEE 3HAUCHUE
CWJIBI TOKA U HAIIPSIKEHUS
Tpancdopmarop.
[IpousBoxacTso, nepenaya
U noTpedaeHue
AJIEKTPUYECKON SHEPTUHU

YerpoicTBo U

MPaKTUYECKOE

MPUMEHEHUE

3IIEKTPAYECKOTO 3BOHKA, 1
reHepaTopa NepeMEHHOTO

TOKa, JIMHHUI

3JeKTpornepenay

DKOJIOTUYECKNE PUCKHU
MIPU TIPOM3BOZCTBE

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbb86

bubmuoreka [JOK
https://m.edsoo.ru/ff0cbd34

LTOP u pecypcesl o ¢pusuke http://class-

fizik.ru/fizw.html

bubmuoreka [JOK
https://m.edsoo.ru/ff0cc324

LTOP u pecypcesl o ¢pusuke http://class-

fizik.ru/



21

22

23

24

25

26

AIEKTPOIHEPIUH.
Kynerypa ucnons3oBanus
AIEKTPOIHEPIUH B
MOBCEIHEBHON XU3HU

MexaHu4yeckre BOJHBI,
YCIIOBHS
pacnpocTpaHeHusl.
[Tepuoa. Cxopoctb
pacrpocTpaHeHus U JjrHa
BOJIHBI. [loniepeunbie
MIPOJIOJILHBIE BOJIHBI

3Byk. CKOpOCTB 3BYyKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TeMOp 3ByKa

DNeKTPOMarHUTHbIE
BOJIHBI, X CBOMCTBA U
ckopocts. [Ikama
3JIEKTPOMArHUTHBIX BOJIH

[IpuHUUIBI paTnoCBA3U U
TeneBuneHus. Pazsurne
CPEACTB CBS3H.
Pagnomnokanus

KontpomnbHas padota
«KonebGanust 1 BOTHBI»

[IpssMmonuHenHOE
pacnpocTpaHEeHHUE CBETA B
OJIHOPOJHOM cpee.
TodeuHBIH HCTOUYHUK
ceera. JIyu ceera

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cca54

bubmuoreka [JOK
https://m.edsoo.ru/ff0cccOc

bu6mmorexa [JOK
https://m.edsoo.ru/ff0ccfel

LTIOP u pecypcsl no ¢usuke http://class-
fizik.ru/

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc6{8

but6mmoreka [IOK
https://m.edsoo.ru/ff0cd350




27

28

29

30

31

32

33

OTtpaxeHnue cBeTa. 3aKOHbI
OTpa’kKeHUs CBETA.
[TocTpoenue
M300pakKeHHH B TJIOCKOM
3epkaie

IIpenominenue ceera.
ITonnoe BHyTpeHHee
orpaxenue. IIpenenpHbIil
YTOJI IIOJIHOTO
BHYTPEHHETO OTPaKCHHUS

JIaboparopHast paboTa
«M3mepenue nokaszaresst
MPEIOMJICHHUS CTEKIIa»

JIunsel. [loctpoenue
M300paKeHU B TUH3E.
dopmyIia TOHKOH! JTUH3BL.
YBenuueHue JuH3bI

JlaGopaTopHnas pabota
«HccienoBanue CBOMCTB
M300paXeHUI B TUH3AX)

Hucnepcus ceera.
CrnoxHblii cocTaB 0enoro
cBera. LlBer.
JlaboparopHas paboTa
«Habnronenue qucnepcuu
CBETa»

Hurtepdepennus ceTta.

Judpakius cBeTa.
JudpakiuonHas pemeéTka

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cd4e0

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cd7{6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cd67a

bubmuorexa [JOK
https://m.edsoo.ru/ff0cddle

LTIOP u pecypcsl o ¢usuke http://class-

fizik.ru/fizw.html

LTIOP u pecypcsl no ¢uzuke http://class-

fizik.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ced22
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37

38

39

40

41

[TonepedyHOCTH CBETOBBIX
BojH. [lonmspusanus csera

Onrtuyeckne MpuoOOpsI U
YCTPOMCTBA U YCIOBHUS MX
0€30MacHOTr0 MPUMECHEHUS

[’panutel npuMEeHUMOCTH
KJIACCUYECKON MEXaHHKH.
[TocTynarsl cienaibHON
TEOPUHU OTHOCUTETBHOCTH
OTHOCHUTEILHOCTD
OJIHOBPEMEHHOCTH.
3aMeIJIEHUe BPEMEHU U
COKpAIIICHHE JITTUHBI

DHeprus U UMIYJbC

peJ'IHTI/IBI/ICTCKOI\/JI HJaCTHUIIbI.

CBs13b Macchl ¢ SHEprueu
Y UMITYJIbCOM. DHEPrus
TTOKOSI

KonTponbhas padbora
«OnTuka. OCHOBEI
CIIeIMaIbHON TEOPHUH
OTHOCHUTEIBEHOCTI

®otonsl. Dopmyna
[1nanka. DHeprus u
UMITyJIbC (POTOHA

OtkpbiTHE U
UCCIIeZIOBaHUE
dotordpdexra. OnbIThH A.
I'. CroneroBa

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cf02e

LTIOP u pecypcsl no ¢usuke http://class-

fizik.ru/

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

bubmuoreka [JOK
https://m.edsoo.ru/ff0cfa42

bubmuoreka [JOK
https://m.edsoo.ru/ff0cfc68

bubmuoreka [JOK
https://m.edsoo.ru/ff0cf6 10

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cfel 6

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cffc4




42

43

44

45

46

47

48

3axoHb! GpoTorddexTa.
VYpaBHeHue DiHIITeITHA
st pororddexra.
«Kpacnas rpanuna»
dhoTorddexra

JlaBnenne cBera. OIbITHI
I1. H. JleOenena.
XHUMHYECKOE IeHCTBHUE
cBeTa

TexHuueckue ycTponcTaa
U IPAaKTHYECKOE
IIPUMEHEHHE:
(hoTOAIIEMEHT,
(dhoTomaTUMK, COTHETHAS
OaTapest, CBETOINO/

Pemmenue 3agay mo reme
«DeMeHTBI KBAHTOBOI
OIITUKW

Monens atroma TomcoHa.
OmnsiTel Pesepdopaa mo
pacCesiHUIO O-4aCTHLL.
[Lnanerapnas Moaenpb
atoma

[Tocrynater bopa

N3nydenue u norionieHue
(hOTOHOB MpH TIEpexoe
aToMa C OJJHOTO YPOBHS
SHEpPIruu Ha Ipyrou. Buasl

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d015¢e

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d04a6

LIOP u pecypcsl o ¢usuke http://class-

fizik.ru/

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0302

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK
https://m.edsoo.ru/ff0dOafa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa
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53

CIIEKTPOB

BoaHoBEIE cBOMCTBA
gacTUll. BoJHEI e
Bbpoiina. KopnyckynspHo-
BOJIHOBOU JyaJIU3M.
CHoHTaHHOE U
BBIHYKICHHOE U3JIy4eHUE

OTKpbITHE
pannoakTUBHOCTHU. OIBITHI
Pesepdopaa o
OTIpEeJICIEHUIO COCTaBa
PaznoOaKTUBHOTO

W3y YCHUS

CaoiictBa anbpa-, 6era-,
raMMa-Hu3J1y4eHus..
Bnusinue
PaZMOaKTUBHOCTH Ha
KHUBBIC OPTaHU3MBI

OTkpbITHE IPOTOHA U
HeWTpoHa. M30Tomnsl.
Anbda-pacnan.
OJNEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnaa. ['aMmma-uziyyeHue

OHeprus CBA3U HyKJIOHOB
B sAnpe. SnepHsle
peakuuu. SnepHslii
peaxrop. [Ipobnemsr,
MEPCIEKTHUBBI,

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0fd2

LIOP u pecypcsl o ¢usuke http://class-

fizik.ru/

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d1356




54

55

56

57

JKOJIOTMYECKHUE aCIIEKThI
SIIEPHOM YHEPTETUKH

DNeMeHTapHbIC YaCTHUIIHI.
OTKpBITHE TTO3UTPOHA.
MeToabl HaOIIOAEHUS U
perucTpanuu
AIEMEHTAPHBIX YACTHII.
Kpyrsii cron
«DyHAaMEHTAIbHBIE
B3aUMOJEUCTBUS.
EnuncTBO dusnueckoi
KapTUHBI MUPA»

Bun 38é31H010 HEbA.
Co3sBesnus, sipKue 3BE3bI,
IUTAHETHI, UX BUIUMOE
nemwxkenne. CoiHeyHas
cHCcTEMA

Comane. ConHeunas
aKTUBHOCTE. ICTOYHUK
sHepruu CoJiHIa U 3BE3NT

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKU. 3BE3bI
[JIABHOM
MIOCJIEZI0BATEILHOCTH.
BuyTpennee crpoenue
3B&31. CoBpeMEHHbIE
MIPEJICTABICHHUSI O
MIPOUCXOKACHUHU U

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0e38

Kopnopauust «Poccuiickuii yaeOHUK»
https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-

astronomiya/

Kopnopauust «Poccuiickuii yaeOHUK»
https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-

astronomiya/

Kopnopauust «Poccuiickuii yaeOHUK»
https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-

astronomiya/




sBosmrou CoTHIIa U

3BE3]Q

Muieunsiit [Tyt — Hata

lNanaktuxka. [Tomoxenue u Kopnopauust «Poccuiickuii yaeOHUK»
nBrkenne ColtHIa B 1 https://rosuchebnik.ru/metodicheskaja-
lanakrtuke. ['anakruku. pomosch/materialy/predmet-

YEpHble ObIpHI B AIpax astronomiya/

TaJIaKTHK

Bcenennas. Pazoeranue . .
Kopnopauus «Poccuiickuii yaeOHUK»

https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-

astronomiya/

TraJIaKTHK. TeOpI/IH

Bbousbiioro B3peiBa. 1

PenukroBoe uznyueHue.

MeraranakTuka
Kopnopauus «Poccuiickuii yaeOHUK»
Hepemennsie mpoGieMbl | https://rosuchebnik.ru/metodicheskaja-
aCTPOHOMUU pomosch/materialy/predmet-
astronomiya/
Kopnopanust «Poccutickuit yaeOHUK
KonTponbHas pabota . . .
https://rosuchebnik.ru/metodicheskaja-
«IJIEMEHTBI aCTPOHOMUH 1 1 .
pomosch/materialy/predmet-
1 acTpO(U3UKI» :
astronomiya/
O6o06matomuii ypok. Posb
W3UKH U aCTPOHOMHUU B
¢ pv Kopnopanus "Poccuiickuii yaeOHUK"
SKOHOMUYECKOH, . . .
. https://rosuchebnik.ru/metodicheskaja-
TEXHOJIOTHYECKOH, 1

pomosch/materialy/predmet-
astronomiya/

COLIMAIbHOM U dTHYECKOU
cdepax AeaTeTbHOCTH
JeJ0BEeKa

O6o06maromuit ypok. Posb 1 Kopnopauust «Poccuiickuii yaeOHUK»



64

65

66

67

68

U MecTo (pU3uKH u
aCTPOHOMHU B
COBPEMEHHOMN HAYYHOHN
KapTUHE MHpa

O6o06maromuii ypok. Posib
¢bu3nveckoil Teopun B
(dbopmMupoBaHUU
MpEICTaBICHUN O
(bu3nvIecKoi KapTUHE
MHpa

O06o0maromuit ypox.
Mecto dpuznueckoit
KapTUHBI MUpa B 00111eM
psiTy COBpEMEHHBIX
€CTEeCTBEHHO-HAyYHBIX
MPEJICTaBICHUN O IPUPOJIE
PesepBHBIi ypOK.
MarnuTHOE nose.
DneKTpoMarHuTHas
WHITyKIHS

PesepBHbIit ypok. OnTuka.
OCHOBBI CIELIMATIBHOM
TEOPHH OTHOCHTEIBHOCTH

PesepHblii ypok.
KBanroBas ¢uzuka.
DneMeHTHl aCTPOHOMUU U
acTpou3uku

OBIIEE KOJIMYECTBO
YACOB IIO ITPOTPAMME

68

https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-

astronomiya/

LIOP u pecypcsl o ¢usuke http://class-
fizik.ru/fizw.html

LTIOP u pecypcesl o ¢pusuke http://class-
fizik.ru/fizw.html

LTOP u pecypcesl o ¢pusuke http://class-
fizik.ru/fizw.html

LIOP u pecypcsl o ¢usuke http://class-
fizik.ru/fizw.html

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1784




YYEBHO-METOJIMYECKOE OBECIHEYEHUE OEPA30OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YYEHUKA

» ®uswmka, 10 kmace/ Mskumes I'.41., Byxosne b.b., Corckuit H.H. non penaxuueit
[MapdentreBoit H.A., AkunonepHoe o6mecTBo «M3natensctBo «IIpocBemnienney
» ®usmka, 11 kmacc/ Msakumes I'.J1., Byxosiies b.b., Hapyrua B.M. nox penakmueit

[MapdenTreBoit H.A., AkunonepHoe obmecTBo «M3natenscTBo «IIpocBemnienney

METOJUYECKHUE MATEPHUAJIBI JJI5S1 YYUTEJIA

1. Yuebnuk I'.51. Msxumes, b.b. Byxosues, H.H. Corckuit «®u3uka 10 knacc: yueOHUK
115t 00111e00pa30BaTENFHBIX YUPEKICHHA: 0a30BbIi U TPOPUIBHBIN YPOBHU», M.
«IIpocsemenuey, 2021 r.

2. YueOnuk I'.5. Mskuiues, b.b. bByxosues, B.M. Hapyrun «®usuka 11 knacc: yaeOHUK
1151 00111e00pa30BaTENFHBIX YUPEXKICHHIA: 0a30BbIi U POPUIBHBIN YPOBHU», M.
«IIpocsemenuey, 2021 r.

3. Auapromeukud C.M., CinyxaeBckuii A.C. "KoHcTpykTOop" caMOCTOSITENBHBIX U
KOHTpPOJIbHBIX padoT. ®u3uka. 10-11 kmacesl. M.: «IIpocBemenne». 2010 r. 191 c.

4. I'pomuesa O.U. TemaTrueckue KOHTPOJIBHBIE M CAMOCTOSITEIbHBIE PA0OTHI 10 (PHU3HKE.
10 xnacc. M.: «Ox3amen». 2012 1. 192 c.

5. I'pomuea O.M. Coopuuk 3ama4 no ¢usuke. 10-11 kmaccol. M.: «9x3amen». 2015 r. 208
C.

6. Ilunos B.®. ®usuka. 10-11 knaccel. [Toypounoe mianupoBaHue K y4eOHUKY -
Msxumesa I'.41., Byxosuea b.b. u ap. M.: «IIpocsemenuey. 2015 r. 128 c.

7. PeivkeBud A.T1. @usuka. 3agaunuk. 10-11 kmacesl. M.: «Ipoda». 2013 1. 192 c.

8. I'pomueBa O.1. TemaTtnueckne KOHTPOJIBHBIE U CAMOCTOSITENIbHBIE paOOTHI IO (PU3UKE.



11 ximace. M.: «Ox3ameny. 2012 r. 144 c.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1. ®enepanbHbI HEHTP

UH(POPMALMOHHO-00pa30BaTENIbHBIX PECYPCOB
https://web.archive.org/web/20191121151247/http://fcior.edu.ru/

2. IIOP u pecypcesrl no ¢usuke http://class-fizik.ru/astw.html

3. Kopniopanus «Poccutickuii yaeOHUK» https://rosuchebnik.ru/metodicheskaja-
pomosch/materialy/predmet-astronomiya/

4. LIOP u pecypcesl o ¢pusuke http://class-fizik.ru/fizw.html

5. BupryanbHble 1abopaTopHbie paboThI 10 PHU3UKE
https://efizika.ru/course/view.php?id=44

6 1. bubnuoreka — Bc€ no npenmety «Pusukay. — Pexxum goctyna:
http://www.proshkolu.ru

7. BuzneoonsITsl Ha ypokax. — Pexxum goctyna: http:/fizika-class.narod.ru

8. Enunas kosexius tudpoBeIX 00pa3oBaTeIbHBIX pecypcoB. — Pexum gocTymna:
http://school- collection.edu.ru

9. DnexTpoHHbIe yueOHUKH 10 pu3uke. — Pexxum nocryna: http://www.fizika.ru

10. ®enepanbHblil HEHTP HHPOPMALIMOHHO-00Pa30BaTEIbHBIX PeCypcoB. — Pexxum
nocryma: http://www.fcior.edu.ru/

11. UnTepuet ypok. — Pesxxum nocrymna: http://interneturok.ru/ru/school/physics/

12. Aanmanuu ¢pusmdeckux o0bekToB. — Peskxum goctyma: http://physics.nad.ru/

13. Kusas gusuka: odyuaromas nporpamma. — Pexxum nocryna: http://www.int-



edu.ru/soft/fiz.html
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