MyuuuunansHoe o01eodpazoBaresibHOE YUPexKIeHHe
cpeansisi obeoOpazoBatenbHas mkosna Ne 3

«COI'JTACOBAHO»

3aM.11MpeKzopa no YBP

Pacemprpeno na LLIMC
{ [".H. Muxanesa

PABOYAS ITPOI'PAMMA
no_¢usnke
(nenTpa oOpa3oBaHHUA €CTECTBEHHO-HAYYHOH H TEXHOJIOrHYECKOM
HanpasjeHHocTH «Touka pocray)

Knace 11

CocraBuTelib Ocunosa Tarbsna Hukos1aesua VYHTE b (PH3HKH
(P.N.O. yuurens, 1OIKHOCTD)

[Ipumepnas nporpamma  cpeHero (moJiHoro) oouero oopa3oBaHus 1o
buzuke 10-11 kiaacenl (0a30BbIH YPOBEHbD).

O6paszoBatenbhas nporpavva  ®usuka. 10-11 kia./ Asr. A.B.lllaraauna - M,
IlpocBemenne, 2017r

YyeOHuUk Msakumesl'.Sl., byxosues b.B., Corckuii H.H. «®u3zuka.
11kaace» - M.: llpocsemenue , 2019

Yuebuniii rog 2021-2022



r. bopoauno

IosicHuTeABLHASA 3aIIHCKA
Pabouas nporpamma no ¢usuke ans 10 knacca cOCTaBieHa Ha OCHOBE CJIEOYHOLINX
JNOKYMEHTOB!

+  DegepanbHblii 3akoH 0T 29.12.2012 Ne 273-@3 (pen. ot 31.07.2020) «O06 obpaszoBaHuu B
Poccuiickon @enepauun» (¢ U3M. U 101, BCTYIL. B cuity ¢ 01.09.2020).

» T'ocymapcteeHHas mporpamma Poccuiickoii @enepaunn «Pa3surue oOpa3oBaHus» (yTB.
[Mocranoenennem [paBurenvcrea PO or 26.12.2017 Ne 1642 (pen. ot 22.02.2021) «O6
YTBEP)KOEHHU rocyaapcTBeHHOH rmporpamMmbl  Poccuiickoit ®enepaunn  «Pazsutue
00pa3OBaHUSY.

* TpebOBaHWIl K pe3ynbTaTaM OCBOEHMs OCHOBHOH 00pa3oBaTesbHOI nNporpamMmbl
cpennero obmero ooOpasosanus (OOIl COO), mpencraBieHHBIXx B DemepanbHOM
rocyaapCcTBeHHOM  oOpasomatenbHOM  ctaHzapte (@I'OC) cpemHero  obmero
ofpazoBaHus;

» asropckoi nporpammbl A B. [llaranunoi «®usuka. Paboune nmporpammbl. [TpenmerHas
auHus yueOHukoB cepun «Knaccuuecknii kypey» 10-11 xnacebr»: yuebHoe nocodue st
obleobpasoBaTesbHbIX  OpraHusauuii:  Oasosblii u  yrnyOnmeHHblil  ypoBHu /A B.
/Mlaranuna.- M.: [Ipocsewienue, 2017. — 91 c.»

» Peamm3aunsi 0Opa3oBaTENBbHBEIX NPOTPAMM CCTCCTBCHHOHAYUHOM W TEXHOJOTMYCCKOMN
HanpaBJieHHOCTeH 1no ¢u3nMke ¢ ucrnonb3oBaHHeM odopymosanus uentpa «TOUKA
POCTA» 7-11 knacce/MunncrepeTso npocseluenus Poccntickoit @enepaunn/,2021r.

Pabouas mporpamma opucHTUpoBaHa Ha yueOHuku: 1) Msaxkuwes I' 4., byxosues b.b., Cotckuit
H.H. «®usuka-11», M, «ITpocsemenue», 2017.

B Heii Takxe yuTeHbl OCHOBHbIE WJ€W W TMONOXEHUs] NPOrpammbl HOPMUPOBAHHUS U Pa3BUTHS

YHHBEPCAIBHBIX Y4E€OHBIX ACHCTBHI MU CpenHero (mosHoro) odmero oOpasoBaHHs H

COONTIOICHA TPEEMCTBEHHOCTE ¢ [IpuMepHOoit mporpaMmoit o (usKke 4y OCHOBHOTO OOIIErO

ofpazoBaHus.

B paboueii nporpamme nnisi crapiiel WKOAbI NPEAyCMOTPEHO Pa3BUTUE BCEX OCHOBHBIX BHIOB

NesITeIbHOCTH, NPEACTaB/IEHHbIX B MPOrpaMMe OCHOBHOTO 0011ero o0pa3oBaHus.

Oco0eHHOCTH MPOrpaMMbl COCTOST B CEAYIOLLEM:;

1. OCHOBHOC COAEPIKAHUE KypCa OPUCHTUPOBAaHO Ha ocBoeHUE [IpumMepnoii mporpammel COO
u OyHOAMEHTAJILHOTO Apa Comep KaHus GU3NICCKOTO 0Opa3oBaHMs,

2. OCHOBHOE comeplKaHHe Kypca NpPencTaBieHO st 0a30BOro M yrinyONEHHOro ypoBHeH
U3yueHHus PU3NKH,
3. obbéM u rnyOuHa wM3yyeHUs yueOHOTO MaTepuana ONpeAesIHOTCS  OCHOBHBIM

CoAepkaHMEM Kypca W TpeOOBaHMSIMM K  pe3yJbTaTaM OCBOEHMS  OCHOBHOW
00pa3oBATECNBHON NPOrpaMMBl U MOIYHAKT AAJBHCHLWIVI) KOHKPETU3ALMI0 B IPHMEPHOM
TEMATHYCCKOM TUTAHHPOBAHHH,
4. OCHOBHOE COOEpKaHHWe Kypca W MPUMEPHOE TEMATUHYECKOe MJIAHHUPOBAHHE ONPENesioT
comepKaHHWe W BHAbl AEATENbHOCTH, KOTOpPbIE NOJIKHBI ObITb OCBOEHBI OOYHAIOLIMMHCSH
NpH M3y4eHuH pu3nuku Ha 6a30BOM U YIIyONEHHOM YPOBHSIX;
— B Hell CONepKUTCS NPUMEPHBI NepeueHb Ja0OpPaTOPHbIX U MpakTHUeCKUX paboT, He Bce M3
KOTOPBIX OOS3aTE/BHBI U BBINOIHCHUS, YIHTEIb MOKET BBIOPATh U3 HUX T€, AJS1 MPOBCACHUSA
KOTOPBIX €CTh COOTBETCTBYIOLINE YCIOBUS B IIKOJIC.
OcBoeHne nporpamMmMel no ¢usuke obecrieunBaeT OBNAZ€HWE OCHOBAMHM  y4eOHO-
MCCNeN0BaTENbCKON NeATeNbHOCTH, HAYYHBIMU METONAMH PELUEHHUS Pa3IMYHBIX TEOPETHYECKUX
M MPaKTUUECKUX 3a]au.
MeTtoaonoruueckoii ocHoBoiik PI'OC COO sBrsieTcs CUCTEMHO-AEITENBHOCTHBIM MOAXOA.
OcHoOBHBIC BUABI Y4COHOH NESITEIBHOCTH, NMPEACTABICHHBIC B TEMAaTHYCCKOM IUIAHUPOBAHUU



naHHON pabouel nporpaMmbl, MO3BOJSIOT CTPOHTH Npouecc oOyHeHHs Ha OCHOBE JAHHOTO
noaxona. B pesyabrare xomneteHuuH, cPOPMUpPOBaAHHbIE B LIKOJE MPHU W3YyUeHUH (PUIUKH,
MOTYT BIOC/EACTBHN MCIIOIB30BATHLCS YUALLIUMUCS B JHOOBIX dH3HEHHBIX CUTYaLUsX.

O01wan xapaKTepHCTHKA YUeGHOTr0 NpeaMeTa

®du3nka, KaKk Hayka o0 Hambosee OOIIMX 3aKOHAX MPUPOILI, BHICTYMAsl B KAUeCTBE y4eOHOrO
npeaMeTa B IIKOJE, BHOCHT CYLUECTBEHHbIH BKJIAX B CHCTEMY 3HaHUH 00 OKpy»Kalowwem mupe.
[HkonpHelt Kypc (u3MKH — CHCTEMOOOPA3YIOLWUNA [ €CTeCTBEHHO-HAyuHbIX Y4eOHbIX
NpPeAMETOB, NOCKOJIbKY (hU3MYECKHe 3aKOHbI JIeKaT B OCHOBE COAEPKaHUS XMMUH, OMONOrUH,
¢du3nueckoii reorpaduu ¥ aCTPOHOMUU.

H3yuenne Qusnku siBnsercs HeOOXOOHMMBIM HE TOJBKO IS OBNAaNeHUs OCHOBAMH OIHOH M3
€CTECTBEHHbIX HayK, SIBJAIOLIENcs KOMNOHeHTOH ofmero oOpa3oBanus. 3HaHHe (QHU3HKH B €&
MCTOPUYECKOM Pa3BUTHW MNOMOTaeT YeNOBEKY TOHATh Tpolecc (OPMUPOBAHMS JPYrHUX
COCTABJISKOLLMX COBPEMEHHOM KYJIbTYPHI.

Obuice 3HaueHHe (PU3UKH COCTOUT B TOM, YTO OHA BOOPYKAET LIKONBHHKA HAYYHBIM
METOIOM TO3HAHUS, MO3BOJSIIOLINM TOJYYaTh OOBEKTHUBHBIC 3HAHUS OO0 OKPYXKAIOILEM MHPE.
Tax ceromHs S3KCIEPUMEHT ABJIAETCS UCTOUHUKOM 3HAHUI U KPUTEPHEM HX UCTMHHOCTH B HayKe.
Konuenuus cospemenHoro o0pa3oBaHus [OApa3yMeBaeT, 4YTO B y4eOHOM 3IKCrNEepHMEHTe
BEAYILYHO pOJb JAOJKEH 3aHATb CAMOCTOSTENbHbIH  HCCIEAOBATENbCKUN  yHEHUUYECKHid
skcrnepuMeHT. COBpeMeHHble 3KCMepUMEHTa/IbHbIe HCCIEAOBaHUs MO (pU3MKE ykKe TPYTHO
NPEACTaBUTE O3 HCMONB30BAHMA HE TONBKO AHAJOTOBBIX, HO U LU(POBBIX HM3MEPHTENBHBIX
npubopos. B ®enepanbHOM TroCynapCTBEHHOM OOpa30BaTe/IbHOM CTaHAAPTE  YKa3aHO, HTO
OOHUM W3 YHUBEPCANbHbIX yueOHbIX NEHCTBUN, MPHOOPETAEMBIX YYALIUMUCA, OOJKHO CTaTh
YMEHHE «IPOBEIEHHs ONBbITOB, TMPOCTBIX JKCMNEPHUMEHTANbHBIX WMCCIeI0BaHUH, MNPAMBIX U
KOCBEHHbIX M3MEpPEHHMIl C HWCMONb30BAHWEM aHANOrOBbIX M LMQPOBbIX H3IMEPUTENbHBIX
npudopoB».

OO0y4eHne ocywecTBIsAeTCa npu noaaep:xkke LleHTpa 0Opa3oBaHMs €CTCCTBCHHOHAYYHOI
HanpaeneHHOCTU «Touka pocTra», KOTOpPBI  CO3MaH O Pa3BHTUA YV OOYHAKOIUMXCS
€CTECTBEHHOHAYYHOH, MareMaTHYeCKOH, WH()OPMALMOHHOH TIpPamMOTHOCTH, (HOPMHPOBAHHSA
KPUTHYECKOTO W KPEaTHMBHOTO MbILIJIEHHS, COBEPILIEHCTBOBAHUS HABBIKOB €CTECTBEHHOHAY1YHOMH
HaNpaBleHHOCTH, a TaK:Ke s MpakTH4YecKol oTpaboTku yueOHOro marepuana no yuebHomy
npeamety «Dusmkay.

Hna pewenus 3amad (HOPMHPOBAHMA OCHOB  HAYYHOTO  MHPOBO33PEHHS,  Pa3BUTHA
HHTEJIEKTYaIbHBIX CIMOCOOHOCTEH M MO3HABATC/IBHBIX HHTEPECOB LIKOJBbHHUKOB B IMPOLIECCE
n3yveHus PU3NKH OCHOBHOE BHUMAaHHE ClIeNyeT YAEIATb He CTOJIbKO Nepeaade CyMMbl FOTOBBIX
3HaHWH, CKOJIbKO 3HAKOMCTBY C METOZaMHM HAy4YHOrO0 TMO3HAHUS OKPY»KaloILero Mupa,
NOCTaHOBKE MpobseMm, TpedyoLMX OT YyHallMXcs CaMOCTOSITENbHON AEATENbHOCTH MO MX
paspeLIeHuI0.

NU3zyuenne pu3snkn no xannok padoueii nporpaMve HANPABJIEHO HA JOCTH/KeHHe
CHAeAYIOWHX Leed :

1. ¢opmupoBanne y oOydarolmxcs YBEPEHHOCTH B LEHHOCTH 0Opa3oBaHMs, 3HAYUMOCTH
GU3MHMECKNX 3HAHWH U1 KaXKIOTO HEeNOBEKd HE3aBHCHMO OT €ro mpoecCHOHANbHOM
OEATENBHOCTH,

2. oOBnageHue OCHOBOMNOJAralOWHMMH  (PU3HYECKHMM  3aKOHOMEPHOCTAMM, 3aKOHAMH |
TEOPHAMH; paclinpeHrHe o0béMa HCMONb3yeMBIX (PH3NUECKHX MOHATHH, TEPMHHOIOTHU H
CHUMBOJIMKH;

3. npuobpereHue 3HaHUI O (yHAAMEHTANbHbIX (PU3NUECKHUX 3aKOHaX, JEKallMX B OCHOBE
COBpeMeHHOIT (u3mdeckoil KapTHHBI MHpa, O HamOoONee Ba)KHBIX OTKPBITILIX B 00JaCTH



hd

bu3nKK, OKa3aBLIMX OTNpEdeNsolWee BJIHAHUE HAa Pa3BUTHE TEXHWKH W TEXHOJOIMH,
noHUMaHHue PpU3UUECKOil CYLIIHOCTH sBeHN I, HaOmoaaeMbiX BO BeeneHHolt,

OBNaJleHUE OCHOBHBIMH METO/aMM Hay4yHOro MNO3HAHUS MPHUPOAbI, MCNONb3YEMbIMU B
¢usuke (HaOmoncHHE, OMUCAHHE, W3MEPEHHE, BBIABIDKCHHE [UMOTE3, MNPOBCACHNE
SKCMEPHUMEHTa), OBIANCHHC YMEHUAMHU O0OpadaTbiBaTh OAHHBIC SKCIMEPHUMEHTaA, OOBICHATH
TMOJyYEHHBIE PE3YJIbTAaThl, YCTAHABJINBATL 3aBUCHMOCTU MeXay (PHU3NUECKUMH BEJIHYHHAMH
B HaOJI01aeMOM SIBJIEHUH, [€aTh BbIBOIbI,

0TpadOTKa yMeHHs peliaTh pU3Mueckue 3a1aui pa3HbIX YPOBHEH CIOKHOCTH;
npuobpeTeHye: OMbITa Pa3HOOOPa3HOI JesTeNbHOCTH, OMbITa MO3HAHUS W CaMOTIO3HAHMS,
YMEHHUIT CTABHUTh 334a4H, PELIATH MPOONEMBI, TPUHUMATL PELICHHUS, UCKaTh, aHATH3HPOBATh
1 oOpadaTeBaTh HHOOPMALMIO, KIIFOUEBBIX HABBIKOB (KJTFOYEBBIX KOMIETCHIIHIT), HMEIOLLIX
YHHUBEPCAbHOE 3HAUE€HUE. KOMMYHHKALIMU, COTPYIHNYECTBA, n3MepeHnH, 3¢ dexTrBHoro u
6e30MacHOro UCMOJNb30BaHNS PA3IMYHBIX TEXHUYECKHX YCTPONCTB;

OCBOEHHE CNOCOOOB HMCIONB30BaHUS (PUMUYECKUX 3HAHMH IJIT pelleHUs TPaKTUUECKHUX
3anay, OObSICHEHUS SIBIEHUI OKpYKatolleil NelicTBUTENbHOCTH, obecneueHus Oe30MacHOCTH
JKU3HU U OXPaHBI MPUPOIBLL,

Pa3sBUTHE MO3HABATE/IBHEIX HHTEPECOB, HHTEICKTYAlIbHBIX H TBOPYECKHX CMOCOOHOCTEH B
npouecce NpuoOpeTeHusi 3HaHUH C UCTIONB30BAHNEM Pa3JIMYHBIX HCTOYHHKOB MH(pOpMauun
1 COBPEMEHHBIX WH(POPMALIMOHHBIX TEXHOJIOIHH; yMEHNH (hOpMyIHpOBaTh U OOOCHOBLIBATH
CODCTBEHHYIO MO3MLMIO MO OTHOLIEHHIO K (pu3Mueckod HHGOpMaLMM, MonyyaeMoW M3
pa3HbIX HCTOUHHKOB;

BOCIUTAHUE YBAKUTEIBHONO OTHOIICHHS K YUEHBIM U UX OTKPBITHSIM, YyBCTBA FOPIOCTH 33
POCCHICKYIO (PU3HIECKYIO HAYKY.

JoctukeHue ueneit padoueil mporpaMmbl Mo ¢Hsnke ofecneuBaeTcs: pelieHHeM CJIeaYHLHX
3agav:

obecrievyenne >(hGHEeKTUBHONO COUETAHHs YPOUHBIX W BHEYPOUHBIX (OpM oOpraHuzauuu
00pa3oBareabHOro MpoLecca, B3aHMOAEHCTBHSA BCEX ero Y4acTHHKOB;

OpraHu3alysl HHTC/UICKTYalIbHBIX U TBOPYECKHX COPEBHOBAHUI, MPOCKTHOM U yueOHO-
HCCIICNOBATEIBCKON NEITEIbHOCTH,

COXpaHeHHe W yKperjieHHe (HU3UYECKOro, TNCHXONOIMHMECKOrO W COLMAJNIBHOTO 3I0POBbS
obyuarommnxcs, obecnedeHne ux 6€30MacHOCTH;

($hopMUpOBaHIE MOZUTUBHON MOTUBALIUU OOYHArOIINXCS K yueOHOU ACATENBHOCTH,
obecniedeHHe  YCIIOBUH, YYUTBIBAIOWHX  WHAWBHAYAJIbHO-JTMYHOCTHbIE OCOOEHHOCTH
oOyuarommxcs;,

COBEPIICHCTBOBAHUE B3aUMONCHCTBHA Y4eOHBIX TUCLUUITIMH HA OCHOBE MHTEIPALIIM,
BHeOpeHHe B y4eOHO-BOCNMHTATENbHbIH TMPOLECC COBPEMEHHBbIX  00pa30BaTelbHBIX
TEXHOJIOTHH, POPMHUPYIOLIUX KITIOYEBbIE KOMITETEHLHH,

paseuTHe AudpdepeHLnaLnn 00yUeHUs;

yriayoneHue OOyyYarOlMMHCA 3HAHUH O MEXaHHYECKUX, TEIIOBBIX, HJIEKTPOMATHUTHBIX H
KBAaHTOBBIX SIBJICHISIX, (DU3MUECKUX BEIHYNUHAX, XaPAKTCPUIYIOLUUX STH SIBICHHUS,
dopMupoBaHue Yy OOyHarOLMXCS YMEHWiIl BbIMOJHATH OIBITHL, JKCIMEPHMEHTAIbHbIE
MCCIEIOBaHMS ¢ MCMOJIb30BAHUEM HW3MEpPUTENbHbIX NMPUOOPOB, LIMPOKO TMPUMEHSEeMbIX B
MPaKTUYECKOM XKIU3HH,

NOHUMaHHe O0Y4aroWHMUCH OTJIMYNMI HAyYHBIX JAHHBIX OT HENMpPOBepeHHON nHpopmMauuu,
LEHHOCTH HayKW 1N YIOBJIETBOPEHHs OBITOBBIX, MPOM3BOACTBEHHBIX W KYJIbTYPHBIX
noTpedHOCTel yenoreka.

Conepsxanue kypca Gpu3MKM B mporpamMme cpenHero odiero o0pa3oBaHust CTPYKTYPUPYETCs Ha
OCHOBC (PM3MUECKUX TCOPHI U BKIOYACT CJAEAYIOIIME Pa3Aebl: HAYYHBIM METOHN MO3HAHUS
NpUpOIbl, MEXaHUKA, MOJCKYJsIpHAs PU3MKA U TCPMOIUHAMUKA, JJICKTPOAUHAMIKA, KOJNCOaHUSA
M BOJIHBI, OITHKA, CMEUHalbHas TEOPHS OTHOCHTENIbHOCTH, KBAaHTOBass (H3HMKa, CTPOEHHE
Bcenennoii.



B mnpouecce obyuenus mnpemronaraeTcs aKTHMBHOE HWCIIONB30BAHHE MEINA PECYpPCOB M
MHGOPMALIMOHHbIX TEXHOJOTHIA.
[TporpaMma yuUTBIBAET G30UMOCESH3b (DUBUKY C OPY2uMll Apedmemaritt y1eOHOro ninaHa. 3HaHue
(pM3UUECKUX 3aKOHOB HEOOXOMNUMO AN M3YUCHUS XUMHUH, Ouonoruu, (puzn4eckoil reorpadum,
texHosorny, OBJK. Tlpu wu3ydeHuM (U3UKA HCMONB3YIOTCA OJCMEHTBI MATCMATUKU —
mMaremaruyeckue rnpeoOpa3oBaHHs, BbIYMCIEHHS, 3HAHWE TNPOM3BOAHOH, TIapMOHHYECKHE
kojeOaHus (sin, cos), 3HaHua MaTepuana no ¢Gu3MKe aTOMHOTO sAmpa (GOPMUPYIOTCS C
UCTIONb30BAHUEM 3HAHUH O NepUOAKYEecKOil cucTteme 3neMeHToB J[. 1. MeHnaeneeBa, usoronax u
COCTaBe aTOMHbIX siiep (XUMHMS), KPYrOBOPOT B MPHPOJE, TEIIOBble MPOLECChl — HCnapeHue,
KpUCTA/UTH3ALMs, MYTALIHOHHOC BO3ACHCTBIHN HOHU3MPYIOLWEH paarauuu (OUomorus).
OcnoBnan ¢opma opraHnsanny 00pa3oBaTEIBHOIO MPOLECCa — KIACCHO-YPOUHAs CHCTEMA.
s opranuzanmiy 3aHATHI HCNIOJBL3YIOTCS CleayoLrie hopMbl:
JIEKLIHOHHOE U3JI0KEHHE MaTepHana,
v’ aBpucTUyeckue Gecenbl;
v/ MpaKTHKYMbI MO PELIEHUIO 3371y,
v’ HCCIEOOBAHUS,
v' paboTa B MAJIBIX PYMNax.
MeToabl 00yUYeHUA: CIOBECHIbIC, HALIAONUBIE U RPAKMUYECKUE.

[lpenycmarpuBaeTcs TNpHMEHEHHE CIEOYIOMIMX TeXHOJIOTMH O0y4YeHHsl: 3JIEMEHTbI
nNpoONeMHOro, MCCNENOBATENbCKOrO 00yUeHHs, TEXHOMOMMU ypoBHEBOH auddepeHumrannu,
3n0poBbe cbeperatoiiue TexHonoruu, UKT.

J1s opraHMzauuy KOJUICKTUBHBIX U WHAMBHIYAJIBHBIX M3MEPCHUA (PU3NYCCKUX BEIUYUH U
YCTAHOBJICHUSI  3aKOHOB,  TMOATBEPXKACHUS  TCOPETHUECKHX  BBIBOOOB  MPOrpaMMOiA
NPeayCMOTPEHb! AEMOHCTPALIHH, J1JaDOPaTOPHbIE ONbITHI, PPOHTAIBHBIE TadopaTopHbIe PadoThI.
3aHHUMaTeNbHbIE TEMbl NMPOEKTHO — WCCIIEAOBATENbCKHX paboT MOMOryT yueHukam yriyOuTb
CBOM 3HAHUS MO MpeaMEeTY U OKYHYTbCA B MUP (PU3UKU, CKOHLIEHTPUPOBATHCSA HA CAMbIX BaXKHbBIX
acrnektax uccnenoBaHus. I[IpnoOpeTéHHble HaBbIKM CTAHYT He TOJbKO OCHOBOH aJs
NOCIEYOLEH NCCIEAOBATENBCKON NEATEABHOCTH, HO U MPUTOIATCS B OBITY.
Texywmuii koHTpone 3YH yuammxcs peKOMEHOYETCSs MPOBOAUTH MO AUJAKTUYCCKUM
marepuanamM, pPeKOMEHOOBAHHbIM MHHHCTEpPCTBOM rpoceeweHus Pd B cooTBeTcTBUM C
oOpa3zoBaTtesbHbIM  craHmapToM. [IpakTHueckue 3amaHusl, YKa3aHHble B TUIAHUPOBAHUU
pekoMeHAYITC Ay GOPMHUPOBAHMUS Y yualllUXcst YMeHUI MPUMEHSTb 3HaHWUs [ pelleHus
3aja4, 1 NOATOTOBKM, yualmxcs kK caade 0a3oBoro ypoBHs EI'D no ¢usuke. ITocne usyueHus
KaKON-Tu00 TeMBI WM ABYX HEOONBIIMX TEM, CBA3AHHBIX MEXAY COOOHN NUHEHHBIMH CBS3AMH
MPOBOAUTCA TEMATHYECKMH KOHTPOJb. TEMaTHYECKHII KOHTPOJIR HAYMHACTCA HA
NOBTOPHUTENBHO-0000Waromux ypokax. Ero uens — obobmenne n cucremarusauus yuedHoro
marepuana Bced Tembl. OpraHusys MOBTOPEHHE U MPOBEPKY 3HAHWI U YMEHHH Ha TaKUX ypoKax,
yuuTenb npeaymnpeskaaeT 3abbiBaHUe MaTepuana, 3aKpernisieT ero kak 0asy, HeOOXOAUMYIO Ans
M3ydeHUs MOCIeAYIOIMX pa3nenoB yueOHOro mpenmMera. 3ajaHusi ANs KOHTPOJIbHOH padoThl
pacCUMTaHbl HA BBIABICHUC 3HAHUM BCEH TEMBI, Ha YCTAHOBJCHHE CBA3CH BHYTPHU TEMBI H C
MPeIbINYIIMMI TEMaMH Kypca, HA YMEHUEC MEPECHOCUTh 3HAHMSA HA APYro¥ MaTepuall, Ha MOMCK
BbIBOIOB 0DoOwarowero xapakrepa. (Popmbl NMpoBeAeHHUs NPOMEKYTOYHOT0 KOHTPOJA:
dusngeckuii OUKTAHT, caMocTosTenbHas pabora, naboparopHas pabota, 3auer, TecrT,
KOMIBIOTEPHOE TECTUPOBaHME.

MecTto Kypca B yue0HOM ILIaHe
B cootBercTBHM ¢ Ga3UCHBIM Y4eOHBIM IUTAHOM KypCy (H3MKM CpemHEH (MOJHOI) LIKOJBI
MPEALICCTBYET Kype (PU3UKU OCHOBHOM INKOJBI (7—9 KJacChl), BKIFOHAKMINN 3JCMCHTAPHBIC
CBeZeHUs O (PUIHUECKUX BEIMUUHAX U SBJICHUAX.
[Hannas pabouas nporpamma no ¢usnke ajas 6a30Boro ypoBHSI H3y4deHHs (PU3NKH paccuuTaHa
Ha 136 4 3a 1Ba rosfa oOyuenus (2 u B Hepemro B 10 u 11 xnaccax, 70 uB 10 knn 66 u B 11 kn); B
nporpamme yuteHo 10% pesepBHOro BpeMeHU. PesepBHOe BpeMs MCIONIB30BAHO st
YBEJIMYCHHUS BPEMCHH Ha H3YUCHHE OTHACIBHBIX TeM Kypca (QH3HMKKM B 3aBHCUMOCTH OT IIO-



TpeOHOCTel yuwawmxcsa. B nmaHHOW mnporpamme yBeNnMHMEHO KOJUYECTBO HacOB [0 Teme
«QnekTpoanHaMukay, «ONTHKa» 3a CUET PE3EPBHOTO BPEMEHH.

JIHYHOCTHBIE, METANIPEAMETHBIE H MPEAMETHBIE Pe3YJAbTATHI
OCBOeHHs Kypca GpH3HKH

HearenbHocTb 0Opa3zoBarenbHON opraHusanuu obwero odpasosaHus npu oOyueHun Gusnke B
cpenHeil wKkone OOMKHA ObiTb HarpaBieHa Ha OOCTHXKEHHE OOy4qaroMMHUCA CIeOyHOLINX
JIHYHOCTHBIX Pe3y1bTATOB:

I
2.

o

YMEHHE YNpaBsiTh CBOEH NO3HABAaTENbHON AeITEeIbHOCThIO,

TOTOBHOCTb H CHOCOOHOCTE K 0Opa3oBaHHIO, B TOM HHCIC CaMoO0pasOBaHHID, Ha
HNPOTAKCHUHN BCEH JKU3HU, CO3HATEIBHOC OTHOLICHHE K HEMPEPBIBHOMY 00pa3OBaHUKO KAk
YCIOBHIO YCTEIIHON MPO(eCcCHOHANBHON 1 00LIEeCTBEHHOH IesSTeNbHOCTH,

YMEHWE COTPYIHUYATb CO B3POCIbIM, CBEPCTHHKAMH, AETbMW MIAILIEro BO3pacTa B
00pa3oBaTenbHOM, yueOHO-HCCIe10BaTeNbCKOM, TPOSKTHOI U APYTUX BUAAX AESITeNbHOCTH,
c(hOPMUPOBAHHOCTb MUPOBO33PEHMUS, COOTBETCTBYIOLLIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS
HAYKH, OCO3HAHUE 3HAUUMOCTH HAayKH, BIAJCHHs JOCTOBEPHOM MHPOpMaLMEHi 0 MepeIoBbIX
OOCTIDKCHHSIX M OTKPBITUSIX MHPOBOH M OTEYECTBEHHON HAYKH, 3aHHTEPECOBAHHOCTH B
Hay4HbIX 3HaHUIX 00 yCTpoOCTBE MUpa M OOLIECTBA; FOTOBHOCTb K HAYHHO-TEXHUYECKOMY
TBOPYECTBY;,

4yBCTBO TOPAOCTH 33 POCCHICKYIO PU3NUECKYIO HAYKY, TYMaHH3M,

NOJOXKUTENbHOE OTHOLUEHHUE K TPYAY, LeTeYCTPEeMAEHHOCTD,

9KOJIOTHYECKAs KyJbTypa, OCpPesKHOEC OTHOLICHHE K POOHON 3eMJIe, MPHPOIHBIM OOTraTCTBaM
Poccun u mupa, TOHMMAHHE OTBETCTBEHHOCTH 33 COCTOSHHE NPUPOIHBIX PECYPCOB U
pa3yMHOe NPHUPOAONOJb30BaHNE.

MeTranpeaMeTHbIMH pe3yJIbTATAMH OCBO€HMSl BbIMYCKHUKAMH CPEIHEH WKOJbl NMPOrpaMmbl
no (husrke sBASIOTCSA:

I
2.

X NN

10.
11.
12.
13.

14.
15.

16.
17.

18.

OCBOEHME PeryasTUBHbIX YHUBEPCANbHbIX YHeOHBIX 1eHCTBHIA;

CaMOCTOATENIBHO OMpPENeNATh LENH, CTaBUTh M (DOPMYJIHPOBaTH COOCTBEHHBIE 3amaud B
00pa3oBaTeNbHON ACATENbHOCTU U JKU3HEHHBIX CUTYALIUsAX,

OLEHWBATL PECYPCbl, B TOM 4YHCIE BpEeMs W JPYyrHe HEMaTepHalibHble PEeCypChl,
HeoOXonnMble 1)1 JOCTHXKEHHS TIOCTABNIEHHOH paHee ey,

COTMOCTABJIATh HMEIOLLHEC BO3MOKHOCTH M HEOOXOAMMBIE 1J18 JOCTHIKEHUS LeIH PECYPCh;
OTIpEeNeNATh HECKOABKO MyTeil JOCTHKEHUS TIOCTaBAEHHON LienH;

3amaBaTh MapaMeTPhl U KPUTEPHH, IO KOTOPBIM MOXKHO ONPEOENIUTD, YTO LEJIb JOCTUTHYTA,
COTOCTABJIATE NMONYYCHHBIH PE3yNbTaT ACITCABHOCTH ¢ OCTABACHHON 3apaHee LETbO;
OCO3HaBATb MOCIEACTBHS HOCTHXKEHUS MOCTABIEHHON LENU B IeATENbHOCTH, COOCTBEHHOMN
JKM3HU W )KH3HU OKPYIKAIOLIHX JIFOAEH;

OCBOEHMe TIO3HABATEIbHbBIX YHUBEPCAIbHbIX YUeOHbIX AelCTBHI:

KPUTHUYECKH OLIEHUBATb U UHTEPTIPETUPOBATL HHPOPMALIMIO C Pa3HbIX NO3ULIMH;
pacno3HaBaTh U (GUKCHPOBATH MPOTHBOPEUUS B HH(POPMALIMOHHBIX HCTOYHUKAX;
HCTONB30BAaTh PA3HYHBIC MOACIBHO-CXEMATHYECKHE CPEACTBA [N  INPEACTaBJICHUS
BbISIBJIEHHBIX B MH(POPMALIHOHHBIX UCTOYHHKAX MPOTHBOPEUUI;

OCYLIECTBNIATL Pa3BEPHYTHIH WH(POPMALIMOHHBIH MOWCK M CTAaBUTb HA €0 OCHOBE HOBBIE
(yueOHble v NO3HABaTeIbHbIE) 3a1auUH,

MCKaTh W HAXOAUTH 00OOLEHHBIE CIOCO0B! pellieHns 3aaay,

MPUBOANUTE KPUTHUYECKHE aPTYMCHTBI KaK B OTHOLICHUM COOCTBEHHOIO CYXACHHUS, TaK H B
OTHOLICHHUH OEHCTBHI H CYKICHHIH APYroro 4enoBeKa,

aHaJIM3HPOBATL U NPE0OPa30BLIBATL MPOOIEMHO-TIPOTHBOPEYHBbLIE CUTYALIHH;

BLIXOZWTb 32 PaMKM yueDHOro mnpeaMera M OCYLIECTBNISTb LEJEHANPaBJIEHHbIH TNMOUCK
BO3MOXHOCTH LIMPOKOTO NepeHoca CpeacTB U CNoCcO0OB NelicTBUS,

BbICTPAUBATh UHAMBUIYaNbHYIO 00Pa30BaTENbHYH TPAEKTOPUIO, YUUTbHIBAS OTPAHHUYEHHS CO
CTOPOHBI APYTUX YHYACTHUKOB U PECYPCHBIC OTPAHNYCHHS,



19. 3aHMMAaTB paszHble MO3ULHMH B MO3HABATEIbLHOH AEATENbHOCTH (ObITh YHEHUKOM U YUHTENEM,
dbopMynupoBaTh 00Opa3zoBaTeNbHbI 3anNpoCc M BHIMONHATb KOHCYJbTATUBHbIE (DYHKLMK
CaMOCTOSITENIbHO, CTaBUTh MPodseMy K padoTaTh Hajl €€ peleHueM, YIpaBisTh COBMECTHOI
MO3HABATENBHON OEATCABHOCTBIO U MOAUYUHATBCS),

OCBOCHIE¢ KOMMYHHKATHBHBIX YHHBEPCATbHBIX YUe0OHBIX NeHCTBHIL:

1. ocywecTBnATh AEJIOBYI0 KOMMYHHKALIMIO KAaK CO CBEPCTHHKAMH, TaK U CO B3pOCHbIMH (Kak
BHYTPH 00pa3zoBaTesbHOH OPraHu3aLHe, TaK U 32 €€ NpeneaMu);

2. Mpv OCYLLECTBIEHMM TIpynnoBoi padoTbl ObITb Kak pPyKOBOAUTENEM, TaK M 4YJIEHOM

MPOEKTHOH KOMaH[bl B Pa3HbIX PONIsX (TeHEepPaTOpOM HAeil, KPUTUKOM, HCMOJHHUTENEM,

MPE3CHTYIOLINM U T. 1.),

PasBEPHYTO, JIOTMYHO MU TOYHO H3JIaTaTh CBOK TOYKY 3PEHHS C HCMOJB3OBAHHEM

aIeKBATHBIX (YCTHBIX U MMCbMEHHBIX) A3bIKOBBIX CPENCTE;

4. pacno3HaBaTb KOH(PJIMKTOreHHbIE CHTYALUHH U NMPenoTBpaIlaTh KOH(PINUKThI O HX aKTHBHOMH

(98}

dasbl;
5. cornacosblBaTh TO3MUMM 4YJIEHOB KOMaHJAbl B mpolecce padoTbl Haa  OOLWUM
MPOOYKTOM/PEIICHHUEM,

6. TPenCTaBNATE MyONUYHO PE3yNBTaThl MHOWBHUAYAJIBHONH U TPYMIOBON ACATEABHOCTH Kak
nepen 3HaKOMOM, Tak U rnepen HE3HAKOMOH ayAUTOPHEN;

7. nombuparb mNApTHEPOB IUIA  OENOBOH KOMMYHHKAUMH, WCXOAs M3  CooOpaXeHHui

Pe3yNbTaTUBHOCTH B3aMMO/IEHCTBUSI, @ HE TMYHBIX CUMITATHHI,

BOCIIPUHUMATb KPUTHYECKHE 3aMEeYaHHs KaK pecypc COOCTBEHHOTO pPa3BUTHUS,

9. TO4YHO U €MKO (POPMYAUPOBATE KAK KPUTHYECKHUE, TaK U ONOOPUTE/IBHBIC 3aMEUAHHS B aApec
ApYrux MOAeH B paMKaxX Nel0BOH H 00pa3oBaTeNbHON KOMMYHHKAaLUU, U30eras npu 5TOM
JIMYHOCTHBIX OLIEHOUYHBIX CYIKAEHHH.

[IpeameTHbIMU pe3yJibTATAMH OCBOEHWS BbIMYCKHUKAMM CPEOHEN LIKOJIbI MPOrpammbl MO

¢du3nke Ha Da30BOM YPOBHE SBISIOTCS:

1. cpopMUPOBAHHOCTL TPEACTABIEHUI O 3aKOHOMEPHOM CBSI3M M NO3HABAEMOCTH SBJIEHMIL

npuponbl, 00 OOBCKTUBHOCTH HAYYHOTO 3HAHUA, O POAM U MECTE¢ (PH3UKU B COBPEMCHHOI

HAay4YHOH KapTMHE MUpPA, TOHHMaHHE poau (H3HKH B (OPMHUPOBAHHMH Kpyrosopa Hu

(YHKLIHOHANBHON rPAMOTHOCTH YEJIOBEKA [U1s PELIEHHs MPAKTHUECKUX 3a1ad,

2. BlaAeHWe OCHOBOMONATAIOIIMMH (PU3HYECKHMU MOHATHAMH, 3aKOHOMEPHOCTAMHU, 3aKOHAMH

1 TEOPUSIMM; YBEPEHHOE MONIb30BaHUe (PH3UUECKOH TePMUHONAOTHEN 1 CHMBOIMKOI;

3. c(pOpMUPOBAHHOCTb MpPEACTABAEHUH O (PU3NUECKOH CYUIHOCTH SIBJEHHWIT TMPUPO.bI

(MEXaHHYECKHX, TCIJIOBBLIX, 3JICKTPOMAarHUTHBIX H KBAHTOBBIX), BUAAX MaTepUU (BELIECTBO U

TMOJIC), ABIDKEHUH KaK CrOco0e CYINCCTBOBAHUS MAaTePHH, YCBOSHUE OCHOBHBIX HACH MEXaHUKH,

aTOMHO-MOJIEKYJIAPHOIO YUYEHUs O CTPOEHMM BEIUECTBA, JJEMEHTOB JJIeKTPOAWHAMHUKH H

KBAHTOBOH (PU3MKK; OBJIAAEHHE MOHATHIHBIM aNNapaToM U CHMBOJIMUECKHM S3bIKOM (QHU3HKH,

4. BnaaeHMe OCHOBHBIMM METOAAMM HAYYHOTO [MO3HAHUS, MCMOAb3yeMbIMH B (U3MKE:

HaOMroieHHe, OMKcaHue, H3MEpPEeHHE, SKCIEePHMEHT, BiaJeHHe YMeHus MM oOpabaTbiBaTh

pe3y/NbTaThl H3MEPEHUH, OOHApPYXKHBATh 3aABHCHMOCTH MEXKAY (PH3HUCCKUMH BCIHYHHAMU,

OOBACHATD MOTYYSHHBIC PE3YIBTATEl H AE1ATh BEIBOEI,

5. BlageHue YMEHHSAMH BbIABUIaTb TUMOTE3bl HA OCHOBE 3HAHWUA OCHOBOIMOJATAOLIUX

(du3nHecKkUx 3aKOHOMEPHOCTEH M 3aKOHOB, NMPOBEPATb HX SKCMEPHMEHTAIbHBIMH CPEACTBAMM,

dbopMyaupyss Uenb  UCCIeOBaHUS, BJAJ€HWE YMEHMSIMH ONUChIBAaTb U OOBICHSTH

CaMOCTOSITENNbHO TPOBEAEHHbIE SKCIEPUMEHTHI, aHAIM3UPOBATb Pe3yJbTaThl TNMOJYYEHHOW W3

SKCMEPUMEHTOB HH(POPMALIHH, ONMPEACHATE JOCTOBEPHOCTE MOJNYHYSHHOTO PE3YJ/IbTaTa,

6. YMCHHE peIIaTh MPOCTHIC H CIIOKHBIE (PUSHUECKUE 3a7a% MU,

7. cpOpPMHUPOBAHHOCTb YMEHHSA TPHMEHSTH MONYHYEHHBbIE 3HAHHUA 11 OOBACHEHHS YCIOBHI

npoTexaHus (PU3MYECKHX SBIECHUH B TNPUPOAE WU AN NMPUHATHS NMPAKTHYECKUX DPELICHWH B

TIOBCEAHEBHOI KU3HM,

8. MoHMMaHHue (PU3NUECKMX OCHOB M MPUHUMUMOB AedcTBUA (padoThbl) MALUMH U MEXaHU3MOB,

CPCACTB TEPEABIDKCHUS M CBA3H, OBITOBBIX MNMPUOOPOB, MPOMBIMIJICHHBIX TEXHOJOIHYECKIX

0



NPOLIECCOB, BJIMAHHS HX HA OKPYKAIOIIYIO CPeny; OCO3HAHHE BO3MOXHBIX MPHUNH TEXHOTEHHBIX
M BKOJIOTHYECKUX KaTacTpod;

9. cpopMHUPOBAHHOCTH COOCTBEHHOI MO3MLUMM TIO OTHOLUEHHK K (PuU3NUecKoil MHpOopMaLMK,
NOJTy4aeMOM U3 Pa3HBIX UCTOUYHUKOB.

[IpenMeTHBIE pe3ybTaThl OCBOCHHS BBITYCKHUKAME CPEIHEH WKOJIBI IPOrpaMMBbl 10 (pH3UKE Ha
yriyOnéHHOM ypOBHE JOJKHBI BKJIOYATh TPEOOBAHMS K Pe3yNbTaTaM OcBOeHHs 6a30BOro Kypca
W JOMOJIHUTEIbHO OTPakaTh!

10. copMHUPOBAHHOCTL CUCTEMbI 3HAHHIT 00 00IMX HU3MUECKHX 3aKOHOMEPHOCTSIX, 3aKOHaX M
TEOpPUAX M NpeACTaBleHUN O fAelCTBMM BO BceneHHOH (M3NMUECKUX 3aKOHOB, OTKPBITHIX B
3¢MHBIX YCIOBHSIX,

11. oTpabOTaHHOCTE YMECHHS WCCICAOBATb W AHAJIH3UPOBATH PA3HOOOpAa3HbIC (PU3UICCKUC
SIBJIGHHS W CBOWCTBA OOBEKTOB, OOBACHATH reoPpHu3MUeCKHe SBJIEHUS W NPUHUUNBI PaboThl U
XapPaKTEPUCTHKH NMPUOOPOB U YCTPOICTB,

12, BraaeHWe MeTOAAMH CaMOCTOSATENLHOrO [UIAHUPOBAHMS W MpPOBeAeHHs  (PU3HUECKUX
JKCMEePUMEHTOB, ONMUCAHUS W aHAJIH3a TIOJTYYEHHOH H3MepUTeNbHON MHPOPMALIMK, OMpeaeeHus
JOCTOBEPHOCTH MOJYUCHHOrO Pe3yNbTaTa,

13. ¢popMuPOBAaHHOCTE YMEHUI NMPOTHO3UPOBATH, aHANH3UPOBATb U OLCHHUBATH MOCICACTBHSA
ObITOBOII M NPOM3BOACTBEHHON JEATENBHOCTH UeENOBEeKa, CBA3aHHOW ¢ (usndeckumu
NpoLeccamu, ¢ MO3ULHIH SKOJNOTHUECKOH Oe30MacHOCTH.

B nepuon mpuocTaHoBieHUs yueOHOro npoilecca (KapaHTHH, aKTUPOBaHHbIE HW) MOJNyYeHHe
00pa3oBaTesbHON YCIyrd 00yqaroLMMHCA OobecneunBaeTcsl MHbIMU (OTJAMYHBIMH OT YPOUHOK)
dopMamMu  opraHH3aLHUK  OOpa30BATENBHONH  NCATEIBHOCTH: ANCTAHLUOHHOE OOydeHHE,
rPyNNoBOES ¥ MHAMBHAYANBHOS KOHCYJIBTUPOBAHUE, ON-ling ypoKH, CaMOCTOTEIbHAS padoTa mo
MHIUBHAYaJIbHOMY 00pa3oBaTeIbHOMY MapLUPYTY.

Kaxnplii neHb, mepecrynas mnopor IIKOJBI, MBI CTPEMUMCS BOCIHTATb M3 HALIMX YYEHHKOB
HACTOSIUMX NaTpuoTOB cBoero (OTeuecTBa, AOCTOIMHbIX TrpaxaaH PoccuM, NONE3HbIX TS
rocynapcrtsa M cembM. Xouercs, 4TOObl Aylia Kaxkaoro pedeHka BoOpama B cedst nyuuive
KaueCTBA YENIOBEKA - CO3UAATEN H TBOPLIA, HOCUTENS HPABCTBEHHON YHCTOTHI, KPacOTHI, 400pa,
CNpaBeIJIHBOCTH, TPYAOIOOUS.

JlyX0BHO-HPABCTBEHHOE BOCITHTAHHE HA YPOKAX (PHIHKH BKJIIOUAET B Ce0A aCNeKThl:

Hpascmeeunsrit - npeanonaraer He TOJbKO BUAETb, MOHUMATb, UyBCTBOBATb KPAcOTY HAyKH, HO
M TIOHUMAaTb HEOOXOIAHMOCTb Pa3yMHOIO MCMOJB30BAHUS JOCTHIKEHHIT HAYKH W TEXHONOTHi 11s
JANbHENLIEro pa3BUTHS YeJI0BEUECKOro 00LeCTBA U OXPaHbl OKpYKaroLlell cpensl.

! parcoarncmeennsiit - GopMHPOBaAHKE TBOPUECKOH JTMYHOCTH C aKTUBHOM KM3HEHHON No3uLuei,
MCTIBIThIBAKOLIEN YBakKeHHe K TBOpLAM HaykM M TEXHHKH, 0DeCcrneuyMBarlolUM BeaYLIYK Pojb
($U3UKN B CO3JaHUM COBPEMCHHOIO MHpA TCXHUKU, MOTOBOM K MOPAIBHO-ITHYCCKONH OLICHKE
MCNOJNb30BAHUA HAYYHBIX JOCTUKEHUH.

Hoaumexmiyeckuii - MPEANONAracT MOJUTEXHUYECKYI MOAMOTOBKY YYAIINXCSl, UCTIONb30BAHNIE
MOJIYHEHHBIX 3HAHWN W yMeHWH I peleHHs NMPAKTHYECKHX 337a4 MOBCEIHEBHOW KM3HH,
PaLHOHATILHOTO MPHPONONONL30BAHHSA, & TAKXKe. BOCMHUTAHWE KYJBTYPbl TPyda, YBa)XKE€HHS K
TPYAY, UYBCTBA OTBETCTBEHHOCTH UM 10JIra, CIOCOOCTRYET NPOPOpPUEHTALMH YHALLHXCS.

3oopossecoepecatonuit - npeamnonaraet (GopMUpoBaHUe 3A0poBOro obpasa »xusHu, odecneyenue
0€30MaCHOCTH KI3HEACATECIbHOCTH YCIOBEKA U OOILECTBA.

@opMUPOBATE Y WIKOJIBHUKOB YyBCTBA MATPHUOTU3MA MOKHO, O3HAKOMIUB VHALIHUXCS ¢ JKH3HBIO U
TBOPYECTBOM VHUYCHBIX, IMOKA3aB, YTO y MHOIMMX POCCHUHCKHX YYCHBIX OBUTH 3aMCHATCIBHBIC
KauecTBa: rnpenaHHocTb OTUM3HE, CTpeMIieHHWEe Pa3BUTb Hayky cBoei PoauHbl, MoaHATH ee
npecTux Ha Oonee BLICOKUI yPOBEHb.



OTpakeHHe KOJNIOCCANIbHBIX YCMEXOB Hallei crpaHbl B o0sacTH (GU3UKUM U TEXHHKH B
LIKOJbHOM Kypce pu3uku nossonsieT GopMUPOBATh Y yyalllUXCS YYBCTBO I'OPAOCTH 3a CBOM
Ponuny.

IlpakTuueckass HampaBICHHOCTE YPOKOB (u3uku (HOPMHUPYET YMEHHE HCIONB30BaTh
NOJIy4CHHBIC 3HAHUS, YMEHHUS H HABBIKM B TOBCCIHCBHOH KM3HH (OBIT, 3KOJOTUs, OXpaHa
3I0POBbA, OXpaHa OKPYIXKAIOLWEH Cpenbl, TEXHHKA O€30MacHOCTH U Ap.).

TpeboBaHusa K YPOBHIO NOATOTOBKH BbINYCKHHKOB

B pesyivmame usyuenus usuru yuenur 0o:1i1cen

3HATH/TIOHHMATH

eMbICaA nousmuil: husnveckoe sisneHue, Gpusnveckuit 3akoH, camonnaykuus, Gporosddexr,
B3aMMO/EICTBUE, INEKTPUUECKOE TOJie, MaTHUTHOE MOJie, BOJHA, aTOM, aTOMHOE SIApO,
MOHU3UPYIOLLHE U3TYUEHHUST,

CMBICH (PUHHECKUX GEAUUUN: BCKTOpP MAarHUTHOM HHAYKLHUH, MAarHUTHBII MOTOK, (asa
xonebannii, 3/1C uHIyKUMH, IJIMHA W CKOPOCTb BOJIHBI, CKOPOCTb U IaBJIEHHE CBETa,
bokycHOe paccTosiHHe JTUH3bI;

eMbIc (husuneckux 3akonos: Amnepa, JIopeHua, 31€KTpOMarHUTHON nHAykuuu, T'tofirexca,
OhHTeiiHa, CTONAETOBA, NPSIMOJIMHEMHOTO pACNIpOCTPAHCHUS CBETA, OTPAXKCHHS H
MPEJTOMIICHUS CBETA.

yMeTb

ORUCBIGAMs U OOVACHAMSG (Pu3nUecKue H6/AeHUs: B3aNMONCHCTBHS TOKOB, NEHCTBHS
MArHHUTHOTI'O IOJISA HA ,I[BIDKYH.[HI‘;ICFI 3apAd, SJICKTPOMArHUTHYO HHAYKIUK, MCXaHUYCCKIC
koneGaHus W BOJHbI, PE3OHAHC, JJEKTPU3ALMIO TeJl, B3aMMOAEHCTBHE SJIEKTPHUECKHX
3apsAA0B, B3AMMOIEHCTBHE MATHUTOB, AEHCTBHE MArHUTHOTO TTOJIS HA MMPOBOAHUK C TOKOM,
TEIJIOBOE AEHCTBUE TOKA, OTpakeHHe, MPelOMIeHME, AUCMEPCHIO, HHTEphEpPeHLUIO,
AuppaKLH0 CBETa;

UCROJB306AMb (hUsHYECKUEe NPUOAPBL U UMEPUMETbHbIE WHCHPYMEHIbL 05l UIMEPEHUIN
Qusuveckux eeruyun: paccTosiHHUA, NPOMEXKYTKA BPEMEHH, MAacChl, CHJIbl, AABJIEHHS,
TeMIeparypbl, BJ@XKHOCTH BO3/yXa, CHJIbI TOKa, HAMpPSKEeHHA, 3JIEKTPHYECKOTrO
COTPOTHBEHUs], padOThl U MOLUHOCTH 3JIEKTPUUECKOTO TOKA,

HPEOCHAe. LG Pe3V: b MAmt U3Mepenil ¢ ROMOWbIO MADINY, 2pAPUKos U ebLi6. LML HA
IMOU OCcHoce IMRUPUHECKUE 3A6UCHMOCU: TICPUOAA KONCOAHNM MAasSTHUKA OT AJIMHBI
HUTH, Nepuoaa kosnedaHuii rpy3a Ha NMPY»KHHE OT MACChl IPy3a H OT JKECTKOCTH TPYIKHHBI,
yrila OTpayKeHus OT yrja najieHHs CBETa, yria peJoMJIeHHs OT yrila NageHHs CBeTa,

CHIPANCAMDb  PE3VIbMAMBL  U3MEPEeHull u  pacdemos ¢ eounuyax Medxcdynapoonoi
cucmemul;

npum)()umb npumepst  HNPAKMUHECKOc0 HCROABIOBAHUA (pmquk'ux 3HANUE O
MEXAHHYECKHUX, CBETOBDBIX, 3JICKTPOMArdUTHBIX H KBAHTOBBIX ABJICHUAX,

peuiamb 300444 Ha RpUMceHcHUue u3ydeninvx (])uf;utteckux 3AKON06;

OCYMECHGISMG  CAMOCIOAMEIbHVII  HOUCK  UH(POPMALHH  €CTECTBEHHOHAYYHOIQ
ComepIKaHHs C UCMOJIb30BAHNEM PA3JIMYHBIX HCTOUHHKOB (y4eOHbIX TEKCTOB, CIPABOYHBIX
M HAYYHO-TIONYJISAPHBIX M3JaHHWH, KOMIBIOTEPHBIX 0a3 maHHbIX, pecypcos HMHTepHera), ee
00paboTKy W npeacTaBieHHe B pasHblX (GopMax (CIOBECHO, ¢ MOMOLUBK TpapuKOB,
MaTeMaTHUYECKUX CUMBOJIOB, PUCYHKOB M CTPYKTYPHBIX CXEM);

HCIOJIb30BATh NPHOOpPEeTeHHbIe 3HAHHS H YMEHHSI B TPAKTHYECKOH AeATE/JIbHOCTH H
NOBCEeAHEBHOH KH3HH IS



obecrievenus Oe30MacHOCTM B MNPOLECCE HCMOJb30BAHUS  TPAHCIOPTHBIX CPEACTE,
3NEKTPOOBITOBBLIX MPUOOPOB, IEKTPOHHON TEXHHUKH;

KOHTPOJI 33 HCIPABHOCTBIO 3JIEKTPONPOBOIKM, BOAONPOBOAA, CAHTEXHHUKH U Ta30BBbIX
npuOOpOB B KBapTHUPE,

PaurOHAJIbHOTO NMPUMEHEHHA MPOCTbIX MEXAHU3MOB,
OLICHKH 0e30MacHOCTH paaAnaLlMOHHOIO dJOHa.

Coaep:kanue kypca pusuku
11 knacce (68 4, 2 4 B Hese110)
(MpakTHYeCKasi 4aCTh YUeOHOTO COAEPIKaHUs MPEAMETa YCUIIEH MATEPUAIbHO-
TeXHHYECKOI 0a30il uenTpa «Touka pocTa», UCIIONB3YEMOrO IS pealn3alii
obpa3oBaTeNbHBIX TPOrpaMM B paMKax npenogaBaHus GU3NKK)

I. dnekTpoanHaMuKa (nmpoaoaxkenne) (124q)

Maznumnoe noae (6 4)

B3aumopeiictBue marnuTos. B3aumopelicTBHe NpPOBOOHWMKOB C TOKaAaMU M MarHHTamH.
B3aumoneiicterue npoBogHUKOB ¢ TOKaMH. CBA3b MEXKAY JJEKTPHYECKUM W MArHUTHBIM
B3aumoneiicteuem. I'unotesa Amnepa. MarHutHoe noje. MarHuTHass uHAyKuMA. [leficTBue
MarHWTHOTO TMOJ Ha MpPOBOAHMK C TOKOM W Ha JABWXKYIUHMECS 3apshKeHHble YaCTHULIbL.
MarHuTHBIH ITOTOK.

Henoncmpanuu

MarnuTHoe B3auMOOEHCTBHE TOKOB.

OTKJIOHEHHNE 3NIEKTPOHHOTO My4YKa MarHUTHBIM [TOJIEM.

Jabvopamopnas padboma

1. Ha6nroneHue geiicTBUSA MATHHTHOI'O NOJISE HA MPOBOAHHK € TOKOM.

Daekmpoyaznumian unoykyus (6 4)

SBncHME 3ICKTPOMATHUTHON MHAYKLUU. 3aKOH 3JICKTPOMAarHuTHoH uHaykuuun dPapamges.
[MpaBuno Jlenma. DaexktponsmepurenpHble npubopel. CamonHoykuus. HWHAYKTHBHOCTD.
JHeprus MarHUTHOTO 1nonsi. MarHUTHbIE CBOHCTBA BELIECTBA.

Jemonempayun

3asucumoctb I/IC MHAYKLIMK OT CKOPOCTH U3MEHEHHSI MArHUTHOTO MOTOKA.

Jdabopamopnan paboma

2. U3yyenne siBjieHHsI 3J1eKTPOMATHHTHOH HHIYKIHH.

II.  KoneGanus v Boaubl (17 1)

Mexanuueckue korevbanus (3 4)

Mexanuveckue konebanus. Ceobonnbie konedanus. YCcnoBUsa BO3SHUKHOBEHHSA CBOOOIHBIX
koneGaHuil. T'apmoHuueckue konebGaHus. [lpeBpalleHuss 3SHepruv Mpu  KoJeOaHUsAX.
BbiHyxneHHble konebanus. PesonaHc. MexaHuueckue BOJIHbL OCHOBHblE XapaKTEPUCTUKU U
CBOlcTBa BONH. [lomepeuHbie U NMPOJONBHBIC BOJHBL. 3BYKOBBIC BOJIHBL BBICOTA, TPOMKOCTE H
TeMOD 3BYKa. AKYCTHUECKHI pe30HAHC. Y IBTPA3BYK U HHPPA3BYK.



Jabopamopnas paboma
1. OnpeneneHue yCKOpeHHs CBOOOIHOIO MAXEHHS MPH MOMOINH MASTHHKA

Iaekmpoyaznumisie Koievpanua (6 4)

Konebarenbhblit koHTyp. CBoOOOHBIE 3JEeKTpOMAarHUTHbIE KosiebaHus. BuiHyxneHHble
anekTpoMaruuTHele kojedanus. [lepemennsiii Tok. Kowmencatop u xarywka B umenu
NepeMEHHOTO TOkKa. AKTMBHOE COTMPOTHBJIEHHe. DNeKTpuueckuil pesoHaHc. [Ipon3BOACTBO,
nepenaya W notpebieHHe ANeKTpUuUeckoW 3HepruM. [ eHepaTop TEpPeMEHHOTO TOKa.
ANBTepHATUBHBIC HCTOYHUKY 3HEPTHH. TpaHchopmMaTopsl.

Jexioncmpayuu
CobonHble 31eKTpOMarHUTHbIE KojiebaHus.
T'enepaTop nepeMeHHOI O TOKa.

Mexanuueckue eoannt (24)
BonHoBble ABneHna. XapakTepUCTHKH BOJH. 3ByKOBbIE BOJHbI. HTephepeHuns,
IU(paKLHs 1 NONApU3aLHi MEXAHUUECKHX BOJIH

Ditekmpomaznumnsie eo:tist (6 4)
DNEKTPOMAarHuTHOE nojie. Buxpesoe snekTpuueckoe mone. CKOPOCTh 3IEKTPOMArHUTHBIX
BOAH. (BOICTBAa 3JCKTPOMATHUTHBIX u3nydeHuit. Ilepenava wuHpOpMalUu ¢ THOMOLIBIO

AJEKTPOMArHUTHBIX BOJH. [IpHHIMNBI PAIUOCBA3U U TENEBUAEHUA. DNEKTPOMATHUTHBIE BOJIHBI..
JaBnenue cpera.

Jemonempayun
H3nyueHue n npuém 31eKTPOMarHUTHbIX BOJH.
OTtpakeHHE U MPEIOMIICHHE SJICKTPOMAarHUTHBIX BOJIH.

III. Ontuka. CTO (18 u)

Ceemosire so:upt (12 4)

Ceer kak »SJeKTpOMarHuTHas BomHa. Ckopocts cBeta. MHTepdepeHuus csera.
Korepentnocts. Jdudpakuus ceera. dudpaxuunonnas pewertka. [lonspusanus csera. 3aKOHBI
oTpaxkeHuss M npenomaeHus ceera. Ilonnoe BHyTpenHee otpaxenue. [lucrniepcus cseta.
Paznuunble BUIOBI SJEKTPOMArHUTHBIX W3JY4eHHH W UX NPaKTHYECKOe npumeHenue. Popmyna
TOHKOW NuH3bL. OnTHYeckue Mpudops!. Paspeluatoiias CnocoOOHOCTb ONTHYECKMX MPUOOPOB.

Jemonempayun

Wntepdepenuus ceera. Judpakuus csera.

[Tony4deHre CIEKTPa ¢ MOMOLIBIO TPHU3MBL.

ITonyueHune criekTpa ¢ NOMOIIBIO TH(PPAKLIHOHHOH PELLETKH.

[onspuszauns ceera.

[IpsimonuHeitHOE pacnpoCcTpaHeH e, OTPAKEHHE U TIPENOMIIEHUE CBETA.

Ontuueckue npudopsl.

Jdabopamopunsie paboms:

4. OnpeneneHHe MOKA3ATENsI MPEJIOMJIEHHS CTEKJIA.

5. Onpenenenne onTHYECKOH CHbI H POKYCHOI0 PACCTOSAHMS COOHMPAIOIEH JIMH3bI.

6. U3mepeHHe AJIHHBI CBETOBOI BOJIHbI

iteMenmvl meopuu omuocume.rvnocmu (3 )
[locTynaTel crielUaneHON TCOPHH OTHOCHUTENIBHOCTH JiiHWTENHA. [IpocTpaHcTBO H BpeMs
B CTMELUAJIBHON TEOPHH OTHOCHTEIBHOCTH. [lonHas sHeprus. DHeprus nokos. PeasTuBucTCKUI



umnysbc. CBA3b MOJMHOH 3HEPruyM ¢ UMNYJIbCOM M Maccoil Tena. [ledekT Maccul M 3HEprus
CBSI3H.

H3iayuenue u cnexmpt (3 4)

Habmionenne W onHCaHHe MarHUTHOIO B3aWMOAENHCTBUS TMPOBOOHUKOB C TOKOM,
CAMOMHAYKIHH, 3JEKTPOMATHUTHBIX KONeOaHuN, HM3JIy4YeHUs W TpUeMa 3JeKTPOMATHHTHBIX
BOJIH, OTPaXE€HMs, NPEJOMJIEHHs, AMCIEepCUM, UHTepdepeHLMH, audpakiuu U Noaspu3aLiu
CBeTa; 00bsICHEHHE ITHX ABJCHHH.

IlpoBenenne H3MepeHHH MapaMETPOB 3NEKTPHYECKHUX LENEH NpU MOCNECIOBATEIBHOM U
NapaJuIeIbBHOM COCANMHECHUAX 31eMeHTOB Leny, JJC 1 BHYTPEHHEro CONPOTHBJICHUS HCTOUHUKA
TOKa, JJEKTPOEMKOCTH KOHAEHCATOpPa, MHAYKTHBHOCTH KATYLIKH, [OKA3aTENs TMPENOMIIEHHS
BELIECTBA, MJIMHBI CBETOBOH BOJIHBI, BBINOJHEHHE JKCMEPHMEHTAIbHBIX HCCIAeJ10BAHUH
3aKOHOB 3JIEKTPHUYECKMX Leneil NOCTOSHHONO M MEPEeMEHHOro TOKAa, SBJIGHWUH OTpaskeHus,
npenomneHus, uHTepdepeHunn, AudpaKLUuu, AUCIEPCHH CBETa.

IlpakTHyeckoe npHMeHeHHe (PH3HYECKHX 3HAHHH B NOBCEAHEBHOH KHM3HH U1
CO3HATEJIBHONO  COOMIOACHMS TpaBUil  O€30mMacHOr0  OOpalleHHss ¢ 3JICKTPOOBITOBBIMU
npudopamu.

OfbsacHenue ycTpoiicTBa MW npHHUMNAa JelicTBus ¢(u3HUEeCKHX TpHOOPOB H
TeXHHYeCKHX O00BLeKTOB: MyJIbTUMETpa, MONYNPOBOAHUKOBOrO JAMOAQ, 3JE€KTPOMArHUTHOrO
pene, ANWHaMuKa, MHUKPO(OHA, 3JIEKTPOABUraTens MNOCTOSHHONO M IepeMEeHHOro TOKa,
SCKTPOreHEPaTopa, TpaHchopMaTopa, JIymbl, MUKPOCKOTIA, TENECKOMa, CIeKTporpada.

IV. KBAHTOBAS ®U3UKA (18 u)

Ceemosnte keanmni (7 4)

PaBHOBecHOe TennoBoe usaydeHue. I'umoresa M.Ilmanka o kBaHTax. Porosddexr.
Teopuss ¢otospdexra. Ilpumenenue dorodddexra. Ombiter AT .CroneroBa. YpaBHeHHE
A Ditawreiina nis porosdpdexra. @oton. Onerret I1H.JIebenesa u C 1. Basunora.

Jexioncmpayuu

dotorddexr.

JIuHeiiuaTble CNEKTPbl U3TYUEHUS,

Jabopamopusie padomst

7. HabniogeHHe CIUIOIIHOTO H JIHHEITYATOI0 CMIEKTPOB.

Amomnan puzuxa (3 4)

Ilnaneraprnas monens aroma. KeanToBblie noctynarbl bopa u nuneiuaTbie CrekTpbI.
Jlazepol.

QDusuxa amomnozo sopa (6 4)

Mopgnenu cTpoeHuss aToMHOro siapa. SaepHole cunbl. HyknoHHas Moaenb sapa. DHeprus
cBs3u agpa. SnepHele peakuun. llemnas peakums neneHus szgep. fnepHas 3HeEpreTuka.
TepmosnepHelit cunre3. PannoakTuBHOCTE. Jlo3uMeTpus. 3aKOH pagHOAKTHBHOrO pacmana.
PagnoakTueHocTb. PamnoakTuBHbIe npespalleHus. AnepHole peakLui. JHePTrHs CBI3H aTOMHBIX
anep. Peakunu cuuTe3a u genenus angep. SApepHas sHepretuka. Hnepubiii peaktop. LlenHbie
snepHble peakuuy. I[TpyHUMN AeldCTBUS aTOMHOM snekTpocTaHuuu. TlepcnekTurbl U Mpodnembl
sAepHOl 3HepreTUkH. BausiHue paanalivy Ha )K1Bble OPraHH3Mbl.

Daesenmapitvie wacmuynl (2 4)

CratucTuueckui  XapakTep TNpPOLECCOB B MHKPOMHpE. DJIEMEHTapHbIE YaCTHLbI.
Knaccupukaumus snemeHTapHbix uacTui. @PyHIaMEHTalbHbIE B3aHMOZENHCTBHSA. 3aKOHbI
COXpaHeHHs B MUKPOMHUPE.



HalGaronenne u OMHCAHHE ONTHYECKHX CMEKTPOB M3JYYEHHUS M TOMIOLIEHUS,
dotorddexTa, paaMOaKTUBHOCTH, OOBSICHEHHE J3THX SIBJEHHIA Ha OCHOBE KBaHTOBBIX
NpenCTaBAeHNI O CTPOEHMH aTOMa U aTOMHOIO spa.

IlpoBeneHne 3KCNepUMEHTAJIBHBIX HCCAEI0BAHUI ABAeHNA (oTo3(PexTa, nuHeuaTeIX
CIIEKTpPOB.

O6bsacHeHHe YCTpoHcTBA M MPHHUMNA JeficTBHA (PH3HYeCKHX MNpPHOOPOB H
TeXHHYEeCKHX 00beKTOB: (OTOINEMEHTa, Jla3epa, ra30paspsALHOrO CUETYMKA, KaMephbl
BunbcoHa, nmy3bipbKOBOIH KaMephbl.

Cospemennasi puznyeckasi KapruHa mupa ( 14)

Y4eOHO-TeMATHYECCKHIH [JIAH

11 kyacce (6a3a) 2 yaca B HegeTHO

Ne B ToM uncae
n/ Tema Koua-
I BO JlaGopaTopubie | KoHTposbHbIe
Jacos padoTnbl paboTbI
1 OcHOBBI 31eKTPOAHHAMHKH 12 2 1

- MarnurHoe nosne — 6
- DNEKTPOMAarHUTHas MHAYKLUUS — 6

KonetaHusa 1 BOJIHBI 17 1 1
- MexaHuueckue konedaHus.-3
- DnexkTpoMarHUTHble kKosnebaHus -6
- MexaHu4decKkre BOJIHBI — 2
- DJNIEKTPOMArHHUTHBIEC BOJIHEI — 6

2 OnTtuka 18 4 1
- CeeroBble BOJIHBI — 12 4

- JJI€MEHTBI TEOPUU OTHOCHTEJILHOCTU —
3y

- Uznyuenue n cnektpbl — 34

KBanToBas ¢pusnka. 18 1
- CBeTOBBIE KBAHTHI — 74

- AToMHas ¢usnka — 34

- ®u3nKa aTOMHOTO Agpa — 64
- DnemMeHTapHble YacTHIb! — 24

(98}

4 | CoBpemMeHHan (pU3HYECKAS] KAPTHHA 1
MHpa

Bcero 66 7 4




OobopyaosaHnune H npuéopbI.

Homenknarypa yuebHOro obopynoBanus 0O (UIHKE ONPEACISICTCS CTaHTApTAMHU
dmsugeckoro 00pa3oBaHMSA, MHHHMYMOM COICp)KaHUS y4eOHOro Matepuana, Oa3HCHOMH
nporpaMmoii odiero o0pa3oBaHms.

[na  nocTaHOBKM IEMOHCTPALMH OOCTaTOYHO ONHOIO 3K3eMIuisgpa oO0OpyldoBaHus, s
(dpoHTanbHbIX NabopaTopHbIX paboT He MeHee OAHOrO KOMIUIekTa OOOpYAOBaHUSI Ha JIBOMX
YUaLMXCSL.

ITepeuenn odopyaoBanus A4 aabopaTopHsix padot 11knace

Haszsanue nabopatopnoii Oo6opynoBanue Hata
padoTsI NpPoBeAeHHS
JlaGopaTopuas paGoraNel Habop o 31eKTpUdeCTBY, HCTOUHUK
«Habmonenne neficTsus MUTaHHSA
MarHUTHOTO MOJISI Ha TOK» Hudposas naboparopus «Touka pocra»
(naTuMKK MAarHUTHOIO NOJS)
JlaGopaTopHas paGoTa Ne2 Habop no snekTpudecTsy, HCTOUHNK
« UzyueHue sBneHus nutaHus Ludposas nadoparopust

3AEKTPOMArHUTHOW UHAYKLIUKU» «Touka pocra»
(maT4YMKM MarHUTHOrO MOJIs)

JlaGopatopnas padoraNe3 Habop no mexaHuke.

«OnpenenecHue yCKOpPEHUS Hudposas nadoparopus «Touka poctay»
CBOOOAHOIO MaACHUS IIPU (maT4MKH YCKOPEHUS U BPEMECHH)
MOMOLLH MasgTHHKAY
JlaGopaTropuas paGoraNed Habop no onTuxe, HCTOUHUK ITUTAHHUS

«U3mepeHne nokasarens
IPETOMIEHUS CTeKI1a»

JlaGopaTopuas paGoraNeS Habop no onTuxe, HCTOUHUK ITUTAHHUS
«Onpenenexye ONTUYECKOH CHIIbI
1 (POKYCHOTO paccTOsHHS
cobuparoLueli THH3b»

JlaGopaTopHas paboTaNe6 Habop no ontuke, HCTOYHMK NMUTAHNSA
«H3mepeHne AJMHbI CBETOBO

BOJIHBD)

JlaGopaTopHas paboTaNe7 CrninproBka, acbecT, pacTBOp COJH,
«HabnaroneHune cnjiowuHoro u CHEKTPOCKOI, CIIEKTpalbHble TPYOKH ¢

JUHEHYATOrO CIEKTPOBY BOJOPO/OM, rejleM 1 HEOHOM




MarepuajabHO — TeXHHYecKoe o0ecneydeHne
Y4e0HO0-MeTOAHYECKHI KOMILIEKC
JJIs1 ydammxcs:

OCHOBHOI:

1. Yuebnuku: Msixumes I' A., Byxosues b.b., Corckuit H H. «®@usuka-11», M,
«IIpocsemenney, 2016 u «®@usuka 11», M, «IIpocsemenne», 2015.

2. A EMapon «®usuka. lunakrudeckue marepuaisy, 10ka. 11 xi. poda, M., 2015.
3. A.IlPsivkeBuu «COopHuk 3amau no ¢usukey 9-11 k. M, «IIpocsemenuey, 2014.

JIONOJIHUTENbHBIN:

4. JLA Kupuk. «®@usuka-10,11». CamocTosiTeIbHbIE H KOHTPOJIBHBIC pa0OThI. — M.
Hnexca, 2014.

5. MIO. lemunos, U.H. Hypmunckuii. Equnblii rocynapcTBeHHbIl ox3aMeH 2016 Ousuka:
cOOpHHK 3K3aMeHalMOHHbIX MaTepuaios. @UITH - M.:Dkcmo, 2016.

6. A H. Mockanes, I A. Hukynosa.. ['oroBumcs k EI'D 2015. M. [Ipoda. 2015.

7. JIM. Momnactbipckuii. @usuka EI'2-2017. BerynurenpHble ucnbitanus. Poctos-Ha-
Hony, «Jlernon», 2017

Hudgpossbie o0pa3oBaTe/ibHbIE pecypchl H 000py10BaHHE:
Hugposas naboparopust «Touka poctax:
Kommiekr  ngemoHcTpanmoHHoro u  jabopaTopHoro obopymoBaHus 1O  (MEXaHUKE,
MOJIEKYJSIpHOW (U3MKe, 3JIEKTPOAUHAMUKE, OINTHUKE, AaTOMHOM W sAnepHOW (u3uke) B
COOTBETCTBUU C TMepedyHeM y4eOHOro oOopyAoBaHHs MO (PU3MKE JJIsi OCHOBHOM IIKOJbBI, YTO
MO3BOJISIET BBIMOJHHUTD MPAKTHUECKYIO YaCTh MPOTrPaMMBI (IEMOHCTPALIMOHHBIE SKCIIEPUMEHTHI,
($bpOHTaIbHBIE OIBITHI,
nadopaTopHble padoTh).

O6mee odopynoBanue (pusnka)

Hudposas nadoparopusi yueHuueckas (pusmka)

Ludposoit naTIUK 3TEKTPONPOBOTHOCTH

u¢poBoit naTIuK MOTOKEHUS

u¢poBoit naTyuk TeMIepaTypsl

Ludposoit naTunk aOCOMFOTHOTO ABJICHUS

Hudposoii ocimnorpadguyueckuii faTIUK

Becnbl anexrponnbie yueOnbie 200 ©

Muxkpockon: nuppoBOH WM ONTHYECKUH C yBenndeHueM ot 80 X
CoenuHuTeNBHBIE IPOBOJIA, IPOrPAMMHOE OOECTIeYeHNEe, METOUUECKNE YKa3aHUs
KomniekT conmyTCTBYOIIUX 3JIEMEHTOB [JIsl OMBITOB 110 MEXAHUKE

KoMIutekT ConmyTCTBYIOIUX 3JIEMEHTOB JIJIs1 OIBITOB IO MOJIEKYJIIPHOH (pu3nke
KomniekT conmyTCTBYOIIUX 3JIEMEHTOB [JIsl ONBITOB IO SJIEKTPOAUHAMUKE
KomniekT ConyTCTBYOIIUX 3JIEMEHTOB JIs1 OMBITOB 10O ONTUKE

DJIeKTPOHHOE MPUJIOKEHHE K yaeOHuKy Ha www.drofa.ru

JlanHblii yueOHO-METOAMYECKUI KOMILIEKC peaiu3yeT 3a1a4y KOHIIEHTPUUYECKOrO MPUHITIIA
MOCTPOEHHs Y4eOHOro MaTepHaa, KOTOPbIi OTpaskaeT et HOPMHUPOBAHHS LIEIOCTHOTO
npezacTaBaeHus 0 GU3NIECKON KapTHHE MUPa


http://www.drofa.ru/

JAuis yunres:

1. Kabapaun O.®. u np. Yrinyonennoe usyuenue ¢puszuku B 10-11 xnaccax. Kaura s
yuurensa. — M.: IIpocsewmenne, 2014.
2. A E Mapon «®usnka. lunakrudeckue marepuainbm, 10k, 11 k., dpoda, M., 2015.
3. IOH. Juk.O.®. Kabapauna. Pusnueckuii MpakTUKYM JJIS KJIACCOB € YriTyOJIEeHHBIM
usydenneM ¢usuku 10-11 kmaccsr.—M : IIpocsenienne, 2014.
4. M.IO. Iemunos, I'.I" Huxkudopos, B.A. Opyos, H. X. Xannanos. Enunbrit
rocyAapCTBeHHbIN 5k3aMeH 2016 dusuka. YHUBEpCAIbHBIE MATEPHAIIBI AJIs1 TOATOTOBKH
yuamuxcs , M.: UaTtenext — Lentp 2016.
5. M.IO. lemunos, I'.I". Huxkudopos, B.A. Opnos, H.X. Xannanos. Enunsrii
rocyAapCTBeHHbIN 5k3aMeH 2015 dusuka. YHUBEpCaIbHbIE MATEPHAIIBI AJIs1 TOATOTOBKH
yuamuxcs, M.: UaTtenext — Llentp 2015.
6. AE. Mapon, E.A. Mapon. OnopHbie KOHCTIEKTHI U Au(PepeHInPOBAHHBIE 3a1a4H 110
¢usnke 10 knacc. M. IIpocsemenue, 2015.
7. A.E. Mapon, E.A. Mapon. OnopHble KOHCIIEKTHI U Au(pPEepeHINPOBAHHBIE 3a1a4H 10
¢usnke 11 knacc. M. IIpocsemenue, 2015.
8. JL A. Kupuk, JI. O. I'ennenmreitn, 1. M. T'enpprar «3amaum mo ¢usuke s
npodunpHON mKombm- 10-11 kmacest mox pemakumern B. A. Opnosa — M..MJIEKCA,
2014.
9. M. 10. Jlemunosa. Enunbelii rocynmapctBeHHblii 3k3ameH 2017. ®usuka. YueOHO-
TPEHUPOBOUHbIE MaTepuasbl [ MOATOTOBKM yuamuxcsi— M.: HamuonanasHoe
obpazosanue, ®UIIH, 2017.
Kanennapno - remarnyeckoe niianuposanue 11kmnace
(0a30BbIli YPOBEHb — 2 4aca B HEAEJII0)
No Tema Bun xonTpons Hara IIpumeuanue
n/n
OcHoBbI 2J1eKTPOAMHAMHUKH - 124
MarnuTHoe noJie - 64
171 .MarnutHoe nosne. MHAyKI1sl MarHUTHOTO MOJIS YO
2/2 Cuna Amnepa. DnekTpousMepUTeIbHbIE YO
npubopsl. ['pomkorosopurensb
3/3 Jla6opaTopuasi pa6ora Ne 1 «HaOmonenne Coolenust,
NENCTBUSI MArHUTHOTO TOJIS1 HA TOK» npe3eHTaluu
4/4 Cuna Jlopenua. JIBuxxeHue 3apsbkeHHbIX yacTull | YO, perieHue 3a1a4y
B MarHUTHBIX NOJsIX. Pemenue 3ana4y
5/5 Pemenue 3amay no Teme «cuia Amrepa, cuia JIab.pabora.
Jlopenua» Odopmnenue, oTuer
6/6 MarHuTtHbl€ CBONCTBA BELIECTBA. YO, pewienue 3aaa4




deppoMarHeTuKu

DNeKTPOMATHUTHASI HHAYKIUSA — 64

7/1 DNeKTpOMarHuTHast UHAYKUMs. MarHUTHbIN YO
MOTOK

8/2 IIpasuno Jlenua. 3akOH 3J1€KTPOMAarHUTHOM YO
UHIYKIUH

9/3 JlabopaTopHas pa6ora Ne 2 «M3yueHue YO, pemenue 3anau
SIBJIEHUSI SJIEKTPOMATHUTHON UHIYKIIHI

10/4 Camounaykuusi. UHOyKTUBHOCTb. DHEPTHUs JIa6.pabora.
MAarHUTHOTO TIOJIs Odopmnenue, oTuer

11/5 O6o00menne marepuana rno treme "MarauTHoe YO, peurenue 3ana4
noJsie. DNeKTpOMarHuTHas MHAyKUus"

12/6 KonTtpoabnas padora Nel « MarnutHoe none. | YO, pelienue 3ana4
DNEeKTPOMAarHUTHAs MHITYKLIHSD

Koneb6anus u BosiHbl — 17 4
Mexanuyeckue KoJiebaHus -3 4

13/1 CBobonnble konebanus. ['apMoHndeckue YO
konebanus. Pemenne 3amau

14/2 | BomyxneHnsle koneOanus. Pesonanc. DHeprus YO
K0J1e0aTeIbHOTO IBUKEHUS

15/3 | JIaGopaTopuas padora Ne3 «OnpeneneHue JIa6.pabora.
YCKOpPeHUst CBOOOTHOTO MaACHHS PU TTOMOIIH Odopmnenue, oTuer
MAasiITHUKa

DJIeKTPOMATHUTHBIE KoJIe0aHus — 64

16/1 CBoOonHBIE HIEKTPOMArHUTHBIE KOJIEOAHUsI. YO
KonebarenpHbIl KOHTYP

17/2 I'apmoHndeckue snexkTpoMarHuTHble konebanus | YO, pemenue 3agad
B KojieOaTenbHOM KOHTYpe. Popmyna Tomcona
Pemenne 3anau

18/3 | IlepemeHHBIH 3neKTpUUeCKUii TOK. Pemenue YO
3aja4

19/4 | DnexTpuyeckuii pesoHaHc. Pemenne 3anay no YO, pemenue 3anau
TeMe « JEKTPOMArHUTHBIE KOJeOaHUs)

20/5 | 'enepupoBaHue 3JIEKTPUIECKON SHEPTHU YO, pemenue 3anau
Tpanchopmaropsl. Pemenue 3agad Ha TeMy
«Tpanchopmaropbr»

21/6 | IIpou3BoAcTBO, Mepeaaya 1 UCIOIb30BAHUE YO
3JIEKTPUYECKON SHEPTUU

MexaHn4ecKHe BOJIHBI - 24

22/1 | MexaHu4eckue BOJHBI. XapaKTEPUCTUKU BOJIH YO, pemenue 3anau

23/2 | 3BykOBbI€ BOJIHBL Pemmenue 3agad no teme YO, pemenue 3anau
« MexaHn4deckue BOJHbBD)

DJIeKTPOMATHUTHBIE BOJIHBI — 64
24/1 | BonHOBBIE sIBIEHUS. DJIEKTPOMArHUTHbIE BOJIHBI YO
25/2 | DxcnepuMeHTaNbHOE OOHAPYIKEHHE U CBOWCTBA YO




QJICKTPOMATrHUTHBIX BOJIH

26/3 Hzobperenue paguo A. C. ITonoBbim. YO, coobmenus
IIpuHumne! paguocBs3u

27/4 | CBolicTBa 3I€KTPOMAarHUTHBIX BOJH. Pemmenne YO, pemenue 3anau
3a/1a4 Ha TeMy «DJIEKTPOMarHUTHBIE BOJHBD)

28/5 PacnpocTtpanenue panuoBoiH. Pannonoxanus YO, coobumenust
Tenesunenue. PazButue cpencTs cBsi3u

29/6 | KonTpoJsbHasi padora Ne 2 « Konebanwust u YO, coobuienus,
BOJIHBD) Npe3eHTaIuU

Ontuka. CTO — 184
CaeToBbIe BOJIHBI — 124

30/1 Cxopocts cBeta. [Ipunnun I'roliresca. 3akoH YO
OTPa’KEHUs CBETA

31/2 | 3axoH npenomieHus ceera. [lonHoe oTpaskeHHe YO

32/3 Jlunzsl. [TocTpoenne n3o0paskeHui B TMH3E. YO, pemenue 3anau
®dopmyia TOHKOU JUH3EL. Pelmenue 3anau

33/4 | JIaGopaTopuas padora Ne 4 «M3mepeHue JIa6.pabora.
MOKA3aTeJIs1 MPeJIOMJICHHS CTeKJIa Odopmnenue, otyer

34/5 JlaGopaTopHas paGoTa Ne S «Onpenenenue YO, nab pabora
ONTHYECKOH CHJIBI U JOKYCHOIO PACCTOSTHUS Odopmnenue, oTuer
coOuparomei JINH3bI»

35/6 | Aucnepcus csera YO

36/7 | MHTepdepeHLyst MEXaHNIeCKUX U CBETOBBIX Coobmenus. YO
BoJIH .HekoTopsle npruMeHeHust nHTephepeHnH

37/8 | Audpakius MEXaHUYECKHX M CBETOBBIX BOJIH YO
HudpakumonHas permerka

38/9 | JIaGoparopuas paGora Ne 6 «3mepenue JIa6.pabora.,
AJIMHBI CBETOBOI BOJIHbD) oopmienue, oT4eT

39/10 | IlonmepeyHocTh CBETOBBIX BONH. [Tonmspuzanus YO
CBeTa

40/11 | O6obwmaromuii ypok. CBETOBbIE BOJIHBI YO, pemenue 3anau

41/12 | KourpoabHasi pagora Ne 3 Konrponpnas
« CBeroBbie BOJIHBL. I'eomeTpuueckast u pabota
BOJIHOBASI ONITHKA»

DJieMeHTbI TEOPHH OTHOCHTEJBHOCTH — 34

42/1 | IlocTynaTel TEOPUU OTHOCUTEIBHOCTH. YO
OcHoBHbIe cneacTBus U3 noctyiaaros TO

43/2 3aBHUCHUMOCTb MAcChl T€JIa OT CKOPOCTHU €ro YO, pewienue 3anau
IBIDKEHUs. PensiTuBUCTCKAs TUHAMEKA

44/3 CBsi3b MeXXIly Maccoil 1 sHeprueil. Pernenue YO, pewienue 3anau
3ana4d Ha TO

HN3ny4denne u cnekTpbl — 34
45/1 | Bugsl uznyuenuii. UctouHuku cBeTa YO
46/2 | CexTpsl U CIIEKTPAIbHBIN aHAJIH3 VYO Jlab.pabora.

JladopaTopuas paGora Ne 7 «Habmonenune

Odopmnenue, oTuer




CILIOIITHOTO U JIMHEHYaTOro CIICKTPOB»

47/3 | Illxama 31€KTPOMArHUTHBIX BOJIH YO
KBanrtoBas ¢usuxa- 18
CBeToBbIe KBaHTbI — 74
48/1 | 3apokaeHue KBaHTOBOM Teopun. PoTosdpdexT YO
49/2 | Teopus ¢porosddexra Pemenne 3anay no reme YO, pemenue 3anau
«Doroapdex»
50/3 | @oronsl Ilpumenenne dporospdexra YO, peurenue 3ana4u
51/4 | JaBnenue ceera. XuMHUECKOE EHCTBUE CBETA YO
52/5 | Pemenue 3amau no teme «CBETOBbIE KBAHTHI. YO
DotosdpdpexT»
53/6 | Ob6obmaromtuii ypok 1o teme «PotospdexTy . YO, pemenne 3ana4
Pemenue 3anau
54/7 | KourpoabHasi padora Ne4 «CBeTOBBIE KBAHTBI) Konrponphnas
pabota
ATtomHasi pu3uKa — 34
55/1 | Onsit Pesepdopna. AnepHast Mmogenb aToma YO
56/2 KsanToBble noctynatel bopa. Monens aroma YO
BoJopoaa rno bopy
57/3 | UcnyckaHue U MOTJIOLIEHUE CBETA ATOMAaMH. YO
BeinyxnenHoe uznydeHue csera. Jlasepsl
®Du3HKa aTOMHOIO0 sApa -64
58/1 | Ctpoenue atoMHOrO simpa. AnepHbie CHIIbL. YO
DHeprus CBsi3U aTOMHBIX SI7IE.
59/2 | PannoakTHBHOCTH. 3aKOH PaliOaKTUBHOTO YO, pemenue 3anau
pacnana. [lepuon nonypacnana. M3oromnsl
60/3 | Metonbl HAOMIOAEHNS U PETUCTPALIUN YO
PaINOAaKTUBHBIX H3JTy4eHHUI
61/4 | Anepubie peakuuu. Jlenenue saep ypaHa. YO
LlenHble sinepHbIe peakuu
62/5 | AnepHslii peaktop. TepMosiiepHbIE peaKLUU. YO
IIpumenenue sipepHON SHEPrUn
63/6 | Ilony4yeHne pagrOaKTUBHBIX H30TOMOB U HX YO
npumMeHeHue. buonornueckoe neficteue
PaINOAaKTUBHBIX H3JTyUeHHI
JJeMeHTaApHbIE YaCTHLBI — 24
64/1 | Dransl pa3BuTHA PUIUKU SJIEMEHTAPHBIX YACTHIL YO
65/2 | OTKpbITHE MO3UTPOHA. AHTHYACTULIBI YO
66|1 | CoBpemeHHasi pu3HUecKasi KAPTHHA MHPA YO







