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MNOSACHUTEJIBHAS 3AIIMCKA

JlanHas pabouast mporpaMma paspaboTaHa Ha OCHOBE (e[epajbHOr0 KOMIIOHEHTA
rocyJapCTBEHHOTO CTaHIapTa CpeiHero o0Ilero o0pa3oBaHus, C YYETOM MPOTPaMMBI
cpenHero ob6mero obpasoBaHust no ¢usuke YMK mns 10x-11x kmaccoB 6a30Boro
usyuenus Mskumesa [".f1., Byxosues b.b. 170 4acoB B roz, 5 yaca B HeJIeJTO.
N3yuenue ¢u3uxu B 10, 11 xnacce Ha 6a30BOM ypOBHE HaNpaBleHO Ha JOCTHKEHHE
CJIeIYIOLLUX LIEJICHU:
e OCBOEHHE 3HaHWUH O (QyHJaMEHTANbHbIX (U3MUECKUX 3aKOHAX M MPHUHIHIAX,
JeXalluX B OCHOBE COBPEMEHHON (HM3MYeCcKOM KapTHHBI MHpa; Haubojee BaKHBIX
OTKPBITHSX B 00NMacTd (DM3UKH, OKA3aBILUX OINpelelisiollee BIUSHUE HAa pa3BUTHE
TEXHUKU U TEXHOJOTHH; METO/Iax HAyYHOTO NIO3HAHUS IIPUPOJIBI;
e OBJajJeHHE YMEHHUSIMHU MPOBOAUTH HAOIMIOACHMS, IUIAHUPOBAaTh M  BBINOJHATH
SKCIIEPUMEHTHI, BbIIBUIaTh TMIIOTE3bl U CTPOMTH MOJENH, NMPUMEHSATH TOTy4YeHHbIE
3HaHMA 10 QHU3UKe I OOBSICHEHUS! pa3HOOOPa3HbIX (PU3NYECKUX SBJIIEHUM U CBOMCTB
BEILIECTB; IPAaKTHYECKOTO  HCIOJIb30BaHMsl  (PU3MYECKUX  3HAHWM;  OLEHMBATh
JIOCTOBEPHOCTH €CTECTBEHHOHAYYHON HH(OPMaLUH;
e  pa3BHUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIEKTYAlIbHBIX W  TBOPYECKHUX
CIIOCOOHOCTEN B mpollecce MNPUOOpeTeHHss 3HAHWM M yMeHMH 1O ¢H3MKE C
UCIIOJIB30BAaHHEM  Pa3IMYHBIX  WCTOYHMKOB  HMHQOpMALMM U COBPEMEHHBIX
HH(POPMAITUOHHBIX TEXHOJIOTUH;
e  BOCIHTaHHE YOEXKJIEHHOCTM B BO3MOXHOCTH IIO3HAHHS 3aKOHOB IPHUPOJIBI,
UCIIOJIB30BaHUs JOCTH)KEHU (GU3UKHU Ha 0Jaro pa3BUTHs 4e0BEYECKON LIMBUIU3ALINH;
HeOoOXOJMMOCTH COTPYJHMYECTBA B IIPOLlECCE COBMECTHOIO BBINIOJIHEHHUS 3a1ady,
YBOXUTEIBHOTO OTHOIIEHHSI K MHEHHIO OINOHEHTa IpHU OOCYXKIEHUH MpodJieM
€CTECTBEHHOHAYYHOT'O COJEP)KaHHUS;
[pu peanu3auuy JaHHOW MPOTrPaMMBbI BBITIOIHSAIOTCS CIIEAYIOIINE 3a1a49H:
e  pa3BHMBaTh MBIIUICHUE y4alllUXcs, GOPMUPOBATh y HUX YMEHHE CaMOCTOSTEIHHO
nproOpeTaTh U NPUMEHSTh 3HaHUsI, HAOII0aTh U OOBSICHAT PU3MYECKHUE ABIICHHUS,
e [IOMOYb IIKOJBLHMKAM OBJAIETh 3HAHHSIMH 00 SKCIEepUMEHTalbHBIX (aKTax,
[OHATHAX, 3aKOHAX, TEOPUSX, MeToAaX (U3NYECKOW HAyKH; O COBPEMEHHON HAy4YHOU
KapTHHE MHpA; O IIMPOKUX BO3MOXKHOCTSX MNPUMEHEHHs (U3UYECKHX 3aKOHOB B
TEXHHUKE U TEXHOJIOTUHY;
e  CrmocoOCTBOBaTh  YCBOEHHIO  HJEW  €IWHCTBA  CTPOEHUS  MATEepUH U
HEHCYEePIIaeMOCTH Tpoliecca ee MO3HAHMSI, TOHUMAHUIO POJIM NPAKTHKH B [MO3HAHUH
(bu3MYeCKUX SBJIEHUHN U 3aKOHOB;
e (opmupoBaTh y 00y4aroIIUXCs MMO3HABATEIbHBIH HHTEpeC K (U3MKe U TEXHUKE,
pa3BUBaTh TBOpUYECKHE CIIOCOOHOCTH, OCO3HAHHbIE MOTHBBI YYEHHs; IOATOTOBHUTH
YYEHHUKOB K MPOJOJIKEHUIO 00pa30BaHus U CO3HATEILHOMY BBIOOPY MPO(ECCHH.



PA3JEJ I. COAEP)KAHUE YUYEBHOI'O ITIPEJIMETA.

10 kaace

®u3uka Kak Hayka. MeTo1bl HAYYHOI0 NO3HAHHS NPHPO/bI

3aposkJIeHre U Pa3BUTHE COBPEMEHHOTO HAayYHOro MeToja uccienoBaHus. dusuka -
SKCIIepUMEHTabHas Hayka. [IpHOMMKeHHbIH —XapakTep (U3UYECKHX  TEOPHH.
Ocob6ennoctu uzydeHus ¢puzuku. [fIozHaBaeMOCTh MUpa.

MexaHHKa

Yro Ttakoe Mexanuka? Kiaccuyeckas wmexaHuka HproToHa #  rpaHuubl €€
MPUMEHUMOCTH.

KunemaTuka

JIBuxkeHue Toukd W Tena. [IpsmonuHeiHoe aBmkeHWe Tena. KoopauHaThl, cucTeMa
orcuéra. Pasnuunble crocoObl omucaHus [BUKeHUs. Tpaekropus. PaBHOmepHOE
npamosuHeiinoe apwxeHune. CkopocTs. KoopauHaThl M TPOMICHHBIM MyTh NpH
PaBHOMEPHOM  MPSIMOJIMHEHHOM JBWXeHMM. ['paduk CKOpOCTH pPaBHOMEPHOro
NpSAMOJIMHEWHOTO JBIKeHUS. ['paduk myty u koopauHarel. CpenHsisi CKOPOCTb IPH
HepaBHOMEPHOM TPSMOJIMHEHHOM IBM)XKeHHH. MrHoBeHHas cKOpocTh. CKOpOCTh MpH
POU3BOJILHOM JBIKeHUU. CpeJHHH MOJyjb CKOPOCTH IPOM3BOJNBHOIO JBHXKESHUS.
Vcekopenue. JIBHkeHHe C IMOCTOSHHBIM ycKopeHHeM. CKOpOCTb TpH JBHXKCHHH C
MIOCTOSIHHBIM ycKopeHHeM. ['paduk 3aBUCUMOCTH MOXYJId M INPOEKIHMH YCKOPEHHS H
MOIYJSl W TPOEKLUH CKOPOCTH OT BpPEMEHH IMPH [ABHXKCHUH C TOCTOSHHBIM
yckopenueM. [IpsiMonuHeliHOe IBMXKEHHE C IOCTOSHHBIM IO MOIYJIO YCKOPEHHEM.
['paduk 3aBUCHUMOCTH KOOPIMHATBI OT BPEMEHH IPH [BMKEHUHA C TOCTOSHHBIM
yckopenreM. CBoOoznHOoe maneHue. [IBukeHHe Tena, OPOLIEHHOrO MO YIJIOM K
ropu3oHTy, PemieHue 3anad. PaBHOMepHOe [BM)XKEHHE TOYKH IO OKPYXKHOCTH.
[{leHTpOCTpEMUTENBbHOE YCKOpeHHe. TaHreHUuanbHOE, HOpPMallbHOe ¢ TIOJHOe
YCKOpeHHUs. YTIIOBas CKOPOCTh U yIjIoBoe ycKopeHHe. OTHOCHTENBHOCTh JIBHXKEHUS.
[TpeoOpa3oBanus ['anunes u ux cnencrsus. IIpuMepsl peleHus 3a1ad.

JInHamMuKka

MarepuansHas Touka. IlepBbiii 3akoH HproToHa. Cmma. CBA3b MEXIy yCKOpEHHE U
cuioii. Bropoii 3axon Hetotona. Macca. Tpetuit 3akoH HeroroHa. EnuHHIIBEI Maccel U
cuibl. [Tonsitie o cucteMe enuHull. OCHOBHBIE 3a1a4d MeXaHUKU. COCTOSHUE CUCTEMBI
Ten B MexaHuKe .MHepruanbHbele cucTeMbl oTcueTa. [IpHHLMII OTHOCHUTENBHOCTH B
mexanuke. Cunbl B mnpupoge. Cuila BCEMHPHOrO TATOTeHMs. I 'paBUTalMOHHAs
[IOCTOSIHHAs .3HavYeHWe 3aKOHAa BCEMHPHOTO TArOTeHMs. PaBEeHCTBO HMHEPTHOH WU
rpaBuTalMOHHONW Macc. Cuna TspkecTH. LleHTp TskecTH. [IBHiKeHHE HMCKYCCTBEHHBIX
cryTHUKOB. Pacuér mepBoii kocMuueckoi ckopoctu. Jledopmanus u cuia yrnpyrocTy.
3akon I'yka. Bec tema. HeBecomocts. [leperpysku. Jledopmanus Ten mox AedcTBHEM
CUJIBI TSDKECTH U cuiibl yrpyroctd. Cuna tpenus. [Ipupona u Buabl cui TpeHus. Cuna
COIMPOTHUBIIEHUS TP IBUKEHUHU TeJl B )KUAKOCTAX U ra3ax. Y CTAHOBHUBILIEECS IBUKEHHE
Ten B Bs3Koi cpene. HewHepuumanbHble cucrteMbl oTcyera. CHIbl  HUHEPLMH.
Bpamaromumecs: cuctems! otcuera. LleHTpoOexHas cuia.

3aKoHBI COXpaHEeHHS] B MeXaHHKe

3HaueHWe 3aKOHOB coXpaHeHHUs. VIMmynbc MarepuanabHOW  ToYku. Jlpyras
(hopMyMpoBKa BToporo 3akoHa HeroToHa. V3MeHeHHe UMITyJibca CUCTEMBI Tell. 3aKOH
COXpaHeHHs UMITyJibca. PeakTHBHOE ABIWKeHHe. Y paBHeHHe Memiepckoro. PeakTuBHas
cuna. PeaktuBHble aBuratend. Pabota cuibl. MomHoCTh. DHeprus. Kunernveckas
sHeprus u e€ u3MeHeHMs. [loTeHLuManbHas SHeprus. 3aKOH COXPAHEHHs SHEPrHU B




¥

mexanuke. VI3MeHEHMC SHEPrUy  CHCTEMBI
CronKHOBEHHE yNPyruX mapos. VYMeHbllIeHHe M

Tl
JipuzKkeHHe TBEPAbIX U nedpopmMupyeMbIX
a.
AGCONIOTHO TBEpAOe Teno ¥ BUIbI ero neikenus. LleHTp Mace TBEPAOTO Tel

Mmmysec TBEpAOro Teia. Teopema O HABHKCHUH nentpa Mmacc. Jlpyras dbopma
ypaBHEHHS JIBUKCHHS MaTepuanbHOl TOYKH. OcHOBHOE YypaBHEHUE JII/IHE:;MI/IKI/I
BpAIIATEIHOTO JIBIKEHHA tBepaoro Tena. IInockoe J(BIKEHKe TBEPJOro Teja. JaKoH

COXpaHeHI/ISI MOMEHTa UMITYJIbCa.

CraTHkKa
PaBuoBecue TBEPABIX T VY ciioBHre paBHOBECHS TBEPAOrO TeJa. Llen

paBHOBECHsl. Y CTOMIABOCTD paBHOBECHS.

Mouieky.asipHas Gu3uKa 1 TepMOJAHHAMHKA
OcHOBHbIE  TOJIOKEHHUS MOJIEKYIPHO-KHHETHYECKOH  TEOPHH. Macca MOJIEKYJL.

TMocrostuHas Aporaapo. bpoyHOBCKOS neuxenne. Cuibl B3aUMOJIEMCTBUS MOJIEKY L.
[loTeHIMabHas dHEPrus sraumoedicTeus  Moekys. CTpoeHHe ra3o00pa3HbIX,
sunkux u TBEpAbIX Ten CoCTosHHE MaKpOCKOTIUYECKHX Tel B TepMOJUHAMUKE.
TemmepaTypa W TeIUIOBOE pPaBHOBECHE. YpaBHeHHE COCTOSHHUS. PaBHOBECHBIE
(o6paTuMBble) ¥ HEPABHOBECHBIC (HeoOpaTUMBbIe) MPOLECCHI. [a30Bble 3aKOHbI. 3aKOH
Boiins - MapuotTa. 3akon ['eit — Jlioccaxa, WeasbHbIM ra3. AGComoTHas TeMreparypa.
3akoubl ABOragpo M AalbTOHA. YpPaBHEHHE COCTOSNHMUA yeaqbHOro rasa. 3aKoH
[lapns. [IpuMeHeHHe 3aKOHOB B TEXHHKE. Wneansubiii a3 B MKT. CpeniHee 3Ha4CHHE
CKOPOCTH TETJIOBOTO IBUIKEHHS MOJIEKYIL. Ocuosroe ypaaenne MKT. Temneparypa -
_Mepa cpefiHel KUHETHUECKOM SHEepruu MoNeKys. BHyTpEeHHsS SHEPrud UE€aIbHOr0
raza. Pa6ora B TepmoarHamuKe. KonugecTBo TEMJIOThI. JKBUBAJIEHTHOCTb KOJIMYECTBA
TErIoThl ¥ paboThl. 3aKOH COXpaHEHHs SHEPrHH. BuyTpennusis Heprusi. [lepBbiii 3aK0H
TepMOAMHAMHUKH. Teruo€MKOCTh rasa TpH NOCTOSSHHOM 00b&éMe U TIOCTOSHHOM
napjieHud. AnuabaTHbIA mpouece. HeoGpaTMocTh MPOLECCOB B MPHUPOJE. Bropoii
3aKOH TEPMOJHWHAMHUKM. TeruioBble JBUrATCIIH. Maxkcumanbhbii  KITJ[ TemioBBIX
nBurareieil. Mcmapenue xuakocted. PaBHOBeCHE MEKIY KUAJIKOCTBIO U ITapoM.
M3oTepMbl peasnbHOro rasza. KpuTudeckas TeMmieparypa. KpuTtHdeckoe COCTOSHHUE.
Kumnende W TemnoTa napoobpasopanus. CoKIDKeHHWe Tra3oB. BIakHOCTH BO3IyXa.
[loBepXHOCTHOe HaTsDKeHHe. MorekynsipHas — KapTUHa  TOBEPXHOCTHOTO CJI0S1.
[ToBepxHocTHast dHeprus. Cuia [MOBEPXHOCTHOrO — HATSKCHHS. CMauuBaHue H
necmaunBanue. Kamwuisipasle sBienus. Kpucraaiuyeckue Tena. Kpucrannndeckas
pemetka. AMopdHble Tesa. JKuaKHe KPUCTALIBL. Jedextol kKpucTamioB. OObsCHEHNE
MeXaHHUeCKHX cBoicTB TBepablx Tei Ha ocHoBe MKT. IlnaBnenre u OTBEpACBAHUE.
Teruora miaBieHus. VsmeHenune oObEéMa Tena IPH IUIABJCHUHM W OTBEPACBAHUH.
Tpoiinass Touka. TermnoBoe paclIUpeHHe TBEPABIX Tell. JIuneitHoe u 00BEMHOE
paclIMpenye. Y4eT U HCIOoNb30BaH)e TEIIOBOTO PACIMPEHUs Te/l B TEXHHUKE.
DjekTpocTaTHKA. [10CTOSHHBIH TOK
PoJib 31eKTPOMATHUTHBIX CUJI B IIPHPOJIE U TeXHUKe. 3apsHkeHHble Tena. DNeKTpU3aus
ten. OCHOBHOM 3aKOH 3JIeKTpOCTaTUKH - 3akoH KyioHa. EXMHHUIIBI 3JIEKTPHYECKOro
3apsna. B3auMoJelcTBHE HEMOABMXKHBIX DJIEKTPHYECKUX 3apslioB BHYTPH OIHOTO
AMAIEeKTpUKa. BiuskomeiicTBHe ¥ JeHCTBHE Ha PACCTOSHUM. JJIEKTPHYECKOE TOJe.
menmocrn ocimsecsore moms. Teopewa Tayeen, Tore. sapraciiof
! pema laycca. Ilone 3apsikeHHOU
IUIOCKOCTH, cdepsl U mapa. [[pOBOTHUKH U TUITEKTPUKU B JIEKTPOCTATHYECKOM IIOJIE.

nmoa HeﬁCTBHCM BHEIIHUX  CHIL
exaHH‘IGCKOﬁ SHEPruun CUCTEMBI.

Tp TsDKeCTU. Bkl




[Tonspusarys  OUAIEeKTPUKOB.  [lOTEHUMANBHOCTH  3JEKTPOCTATUYECKOro  IOJI.
[ToTeHIMAaNbHAs DJHEPrHsl 3apsia B OJHOPOJIHOM OJJIEKTPUUECKOM II0jIe. DHEpPrus
B3aMMOJENUCTBUS TOYEYHBIX 3apsaoB. [loTeHnman ©  pasHOCTh MOTEHUHUAIOB
snekTpoctatudeckoro moiys.  CBsA3p  MEXAy HampsOKEHHOCTBIO M Pa3HOCTBIO
MOTEHLMAIOB.  ODKBHMIIOTEHLHAJIbHbIE  TOBepXHOCTH.  V3MepeHue  pasHOCTH
NOTEHLMANIOB. DJjeKTpuyeckas EMKOCTb. KOHIEHCAaTOpbl M HMX pa3u4Hble BHU[BI.
CoenuHenue KOHAEHCATOPOB. DHEPrus 3apsyKEHHOTO KOHAEHcATopa M MPOBOJHUKOB.
[Ipumenenue koHAeHcaTopoB. ITmoTHocTh Toka. Cuia TOKa. DJEKTpUYECKOe MoJe
MpoBOAHUKA ¢ TOKOM. 3akoH Oma st yyactka nenu. ConpoTHBIEHHE MPOBOAHHUKA.
3aBUCHMOCTD JIEKTPHYECKOTO COMPOTUBIIEHHS OT TeMIiepaTypbl. CBEpXIIPOBOAUMOCTb.
PaGota ¥ MomHOCTh TOKa. 3akoH JDxoyms — JleHma. DIeKTpuYecKHe Lemu.
[TapamiensHOe W TOCIEeIOBaTelbHOE COEAMHEHHE IPOBOJAHUKOB. M3MepeHHe CHITbI
TOKA, HANpPSOKEHHsS W CONPOTHBIEHUS. DJEKTPOJABHKYLIAs cuia. I anbBaHMYECKHe
3JIEMEHTHI ¥ aKKyMyJsaTopbl. 3akoH OMa Juis rnonHoW uenu. 3akoH OMa Juisd ydacTka
nenu, comepxkamieid DJ[C. PaboTta ¥ MOILIHOCTh TOKAa Ha y4acTKe LEMH, COAEpIKallen
DJIC. PacyéT CIOXHBIX OJJIEKTPUYECKHX Lened. DIeKTpUYecKas NPOBOIUMOCTD
Pa3IMYHBIX BEIECTB. DJIEKTPOHHAS MPOBOAMMOCTh METAJUIOB. DIEKTPUYECKUH TOK B
pacTBOpax M pacIuiaBax JIeKTPOJIUTOB. 3aKOH JIEKTPOIH3a. TeXHHUeCKoe MpUMEHEHHE
3JIEKTPONIA3a. DIIEKTPUUYECKUH TOK B razax. He caMocCTOSTENIbHBIA U CaMOCTOSATENLHBIN
paspsiibl. Pa3znuuHble THUIBI CaMOCTOSITENIBHOIO paspsia M HX TEXHHYECKOE
npuMenenue. [Ina3ma. DnekTpudeckuii TOK B BakyyMme. [IByXdJI€KTpOIHAs 2JIEKTPOHHAS
JaMIia —IHOJ, TPEXDJIEKTPOAHAs 3JIeKTPOHHAS JamIla - TPUOI. DJIEKTPOHHBIE ITyuYKH.
DJIeKTPOHHO — JIy4deBasi TpyOKa. DIeKTpHUuecKUil TOK B MOJyNnpoBoAHUKaX. [IpumecHas
IPOBOJUMOCTbH TMOIYITPOBOJAHUKOB. DIIEKTPOHHO — JBIPOYHBIN Mepexo (II-p mepexon).
[TomynpoBogHUKOBBIN qroa. Tpan3uctop. TepMUCTOpPBI U (POTOPE3UCTOPBI.
MarsuTHOeE 1oJie

MarauTHbIe B3auMOAEHCTBUSI. MarHUTHOE 1oJjie TOKOB. BeKTOp MarHUTHOM WHIYKLIHH.
Jluauu MarHuTHOW WHAYyKUMU. [loTox mMarHWTHON MHAykIMHM 3akoH buo — Casapa —
Jlamnaca. 3akoH Awmnepa. CuCTeMbl €IMHMI] [ MAarHUTHBIX B3aWMOJEUCTBUM.
[IpumeHeHre 3akoHa Awmmepa. DJIeKTpou3MepuTelbHble mNpubopel. JleicTBue
MarHMTHOrO IoJsi Ha ABWXKyIuuics 3apsa. Cuna Jlopenua. IlpuMeHeHue CHIIBI
Jlopenua. Lluknuyeckuit yCKOpUTEb.

11 kaace

MarHuTHoe 1noJie (IpoaoJKeHHe)

OTKpbITHE DJIEKTPOMAarHUTHON MHAYKUMHU. [IpaBuiio JleHna. 3aKOH 3J1€KTPOMAarHUTHON
uHaykuun. BuxpeBoe anextpuyeckoe mnone. I/JC HMHAYKUMM B ABUXKYIIMXCS
npoBOAHUKAaX. VHIYKIMOHHBIE TOKH B MACCHUBHBIX MNpPOBOJHUKAX. CaMOMHIYKLMS.
MHIyKTUBHOCTb. DHEpPryusT MarHUTHOTO TMOJisi TOoKa. MarHuTHas MNPOHULAEMOCTh —
XapaKTepuCTHKa MarHUTHBIX CBOMCTB BellecTBa. [pu Kjacca MAarHUTHBIX BEILECTB.
OObsicHeHue mapa- U AuamarHeTw3ma. OCHOBHBIE CBoiicTBa (eppomarHeTukoB. O
npupoje heppomarHeTukoB. [Ipumenenne heppomMarHeTHKOB.

)JIeKTPOMATHHUTHLIE KOJI€0OAHHA H BOJIHBI

MexaHHYecKHEe KOJIeOaHUS

Knaccubukauus konebaHui. YpaBHEeHUE [ABUIKEHUSI TIpy3a, MOABELIEHHOIO Ha
npyXuHe. YpaBHEHHE [ABWKEHHS MaTeMaTH4YecKoro MasTHUKA. [apMoHMYeckue




xonebanus. Ilepponm W 4yacToTa rapMoHuYeckux kojeOanuil. Paza konedaHUH.
OmpeneneHre aMIUTUTYIbl U Ha4ajdbHOW (ha3bl W3 HAadalbHBIX YCIOBHH. CKOpOCTH M
YCKOpEeHHe TpH rapMoHH4YeckuX konebanusx. [IpeBpamenue sHepruu. 3aryxaroliue
konebanus. BeiHyXaeHHble KojeOaHusi. Pe3onanc. ClioKeHHME TapMOHHYECKUX
KosiebaHuid. ABTOKOJIeOaHUS

DJIeKTPOMATrHUTHBIE KOJ1e0aHHS

CBoOoIHbIE M BBIHYXIEHHBIE dJIeKTpruecKue Konedanus. [Ipoueccel B konebaTeIbHOM
koutype. @®@opmyna Tomcona. IlepemeHHBIN 31eKTpuuecKuil TOK. JleicTByromee
3HaYeHHWe CHUJIbl TOKa W HampsbkeHus. Pe3uctop B LENM IEPEMEHHOIO TOKA.
KoHgeHcaTop B Lend MepeMeHHOro Toka. KaTylmka MHAYKTHBHOCTH B IIENH
nepeMeHHOro Toka. 3akoH Oma [uid 3JIEeKTpUYECKOM LeNu IMEePEMEHHOro TOKa.
MOIIHOCTB B LIEMH MEePEMEHHOT0 ToKa. Pe3oHaHC B 3yIeKTpUYECKON Lenu. JIaMIoBbli
reHepatop. [ 'eHepaTop Ha TPaH3UCTOpE.

IIpousBoacTBO, Nepegadya H HCMOAb30BaHHE YJIEKTPHYECKOH YJHEPrHH
['eHepupoBaHWe  IEKTpUYECKOW  dHepruu. ['eHeparop  IMEPEMEHHOr0  TOKa.
Tpancthopmarop. BeimpsimieHune nepemeHHoro Toka. Tpexdasneiii Toxk. CoenvHeHue
00MOTOK renepatopa tpexdasnoro toka. Tpexdasznblii TpancpopmaTop. IIponszsoactso
U HUCIOJNIb30BaHWE  JlieKTpuueckod osHepru. llepemadya u  pacnpeneiieHue
3JIEKTPUYECKO dHEPruu. DPPEKTUBHOE UCIIOIB30BAHUE DIIEKTPUUECKON SHEPIUH.
MexaHH4ecKHe BOJIHbI. 3BYK

BonnoBble sBnenus. [lonepeunsie BosHbl. JluHa BoiaHbl. CKOPOCTH paclpoOCTpaHEHHUs
BoJHBL. [IpomonbHBIE BOMHBIL. YpaBHeHHe Oeryiieil BosiHbl. CTOS4YME BOJIHBI Kak
cBoOoaHBIE KOjeOaHusi Tel. BonHbl B cpenme. 3ByKoBble BOJIHBL. CKOpPOCTH 3BYyKa.
My3bIKaJbHbIe 3BYKHM W IIyMbl. [ pOMKOCTH M BbIcOTa 3ByKa. TeMOp. AKyCTHYECKUH
pesonanc. M3amyuenwe 3Byka. MHdpa3Byk u ynbTpa3sByk. MHTepdepeHLMs BOJH.
[Mpunnun [roiirenca. 3akoH oTpakeHus BoJH. [Ipesiomaenue u 1udpaxuys BOJH.
DJIeKTPOMATHHUTHbIE BOJIHbI

CBsi3b MEXIy TEepPEMEHHBIM 3JIEKTPUYECKUM U MNEPEMEHHBIM MAarHUTHBIM IOJIAMH.
JJIeKTPOMArHUTHOE MoJie. DIEeKTPOMarHuTHas BOjHA. M3iny4deHue 3JeKTpOMarHuTHBIX
BonH. Kiaccuueckass Teopusi HU3JIy4eHHUs. DJHEpPrusi JJEKTPOMAarHUTHOH BOJIHBI.
CBoiicTBa 3J1eKTpOMarHuTHbIX BoJH. U3o0perenue paguo A. C. IlomoseM. Ilpunnun
paguocBs3d. AMIUIATYHass Mopynsuus. JlerexktupoBaHue kosedaHui IIpocreiiunmii
panuonpuéMHuK. Pacrmpoctpanenue paavoBonH. Panuonoxauusa. Ilonstue o
TeJIeBUICHUMU.

OnTuka. CBeTOBbIE BOJHBI.

CseToBble Jy4d. 3aKOH TNPSMOJUHEWHOro pacrpocTpaHeHus cBera. Cuia cBera.
OcBeleHHOCT U spkocTh. Otpaxkenue cBera. [Lmockoe 3epkano. Cdepuyeckoe
3epkajo. [loctpoenune uzobpaxenus B cepudeckoM 3epkane. [Ipenomnenue cpera.
[TonHOe oTpakeHue cBera. [IperomMiieHue cBeTa B IUNIOCKONAPAIEIbHOMN IIJIACTUHKE U
TpeyroibHoH mnpusMme. Ilpenomnenue Ha cdepuueckoil NMoBepXHOCTH. DOKycHOe
pacCTOsiHUEe U ONTHYecKas cuia JuH3bl. [locTpoeHue M300pakeHUs: B TOHKOH JIMH3eE.
VYBenuuenue uH3bl Henoctatku nun3el. @oroannapart. [[poeKIMOHHBIN amnmapar, ias,
oukH, Jiyna Mukpockon, Teneckonsl. CkopocTh cBeTa. Jucnepcus U uHTepdepeHuus
ceeta. MHTepdepenius B ToH-KuX IieHkaX. Konpua Hetotona. Teopus audpakuun
ceeta [ludpakuuss PpeHens Ha NPOCThIX 0O0BekTax. JludpaxkiuoHHas peleTka.
[TonepedyHOCTh CBETOBBIX BOJH. [lonspuzanusi cBera. DJIEKTPOMAarHUTHas TEOPHUs
cBeTa.



Teopun OTHOCHTEILHOCTH

[TocTynaThl TEOPUM  OTHOCUTEIBHOCTH. OTHOCHUTENBHOCTH  OJHOBPEMEHHOCTH.
I[TpeoGpazoBanus JlopeHna. OTHOCHTENBEHOCTh PACCTOSHUN M MPOMEXYTKOB BPEMEHH.
PenaTUBUCTCKMM  3aKOH  CJIOXKEHHS CKopocTeil. PensTuBHCTCKas  IMHAMHKA.
3aBUCUMOCTH MacChl OT CKOPOCTU. CBsI3b MEXIy MacCO U SHEPIUEH.

H3yyeHHe H CNIEKTPbI

Buasl uznydenuii. Mctoununku cBera. CrieKTpbl M CIEKTpalbHbIE amnmnapaTbl. Buel
cniektpoB. CriekTpaibHblii aHanu3. MHpakpacHoe U ynbTpadHOJIETOBOE H3IyYEHHE.
PentrenoBckue nyuu. [llkana 3meKTpOMarHUTHBIX U3JyYEHUN.

KBanToBasi ¢pusuka

CBeTOBbI€ KBAaHTHI

3apoxxaenre KBaHTOBOW Teopuud .Dortoaddext. Teopus dotordbdexra. DOTOHBI
[Tpumenenue Qotoaddexra. J[laBnenue cBera. XUMHUECKOoe JeiCTBHE CBeTa.
dororpadus 3anuck U BOCIIPOU3BEIeHHE 3ByKa B KHHO.

AToMHas pusuka

Crpoenne aroma. Mogens Tomcona. Omnbitel Pesepdopna. [lnanerapHass Momenb
atoMa. Ilocrynatel bopa. Mozgens atoma Bomopoma mo bopy. DkcnepuMeHTanIbHOE
J0Ka3aTeNIbCTBO CYIIECTBOBAHMS CTAlMOHAPHBIX cocTosiHUM. TpynHoctu Teopuu bopa.
KBantoBas Mexanuka. KopmyckynspHO-BOIHOBOW ayaiu3M. MHOT03JI€KTPOHHBIE
aToMbl. KBaHTOBBIE HCTOUYHUKHU CBETA — JIa3ephl.

Pu3uKa aTOMHOIO siApa. JjeMeHTApHbIe YaCTHIUbI

ATOMHOE SJIpO M 3JEMEHTapHble YacTHLbIL. MeToabl HaONIONEHHS W PEruCcTpaluu
3JIEMEHTapHbIX 4acTULl. OTKpBITHE €CTECTBEHHOW paluOaKTHBHOCTH. Anb(da-, Oera- u
raMMa-usiaydeHus. PaguoakTvBHbBIE NpeBpalleHusl. 3aKOH paJlMOaKTHBHOIO pacraja.
[lepuon nonypacnana. M3otomnsl. [IpaBuno cMemenusi. MickyccTBeHHOe MpeBpallleHue
aToMHbIX szaep. OTkpeiThe HelTpoHa. CTpoeHHe aTOMHOrO sapa. SInepHble CHIIBL.
DHeprus CBA3M aTOMHBIX sifiep. VIcKyccTBeHHas! paiuOaKTHBHOCTb. SIepHbIE peaKi|H.
Henenue snep ypana. LlenHele sinepHble peakuuu. SnepHsiii peaktop. TepmosiiepHbie
peakuuu. IlpuMmenenue saaepHoit sHepruu. [lomyueHne paiuoaKTUBHBIX H30TOINOB U UX
npuMeHeHne. buosornueckoe nedCTBME paJMOAKTUBHBIX H3dydeHuid. Tpu srtama
pa3BuTUs (DU3MKM SIEMEHTApHBIX 4acTull. Pacrman HelitpoHa. OTKpBITHE HEWTPHHO.
CKONBKO CyIIEeCTBYeT 3JeMEeHTapHbIX yacTHi? KBapku v UX B3aUMOJeHCTBUE
3Hayenne QU3MKH 1/ OOBSICHEHHS] MHP H Pa3BHTHS NPOH3BOAHTEIbHBIX CHJI
oOurecTBa.

Envnas Qusnueckas kaptuHa Mupa. Ou3nKa U HAyYHO-TEXHHYECKAs PEBOJIOLIHUS.




PA3JIEJI I1. ITAHUPYEMBIE PE3YJIbTATHI U3YUEHUS ITPEJMETA.

Jluunocmmole pe3ynomamol:

o copMUpOBaHHE  IO3HABAaTEIbHBIX  MHTEPECOB,  HHTEIUIEKTYalbHBIX U
TBOPYECKUX CIIOCOOHOCTEH ydalIuxcs;

e  yOEXIEHHOCTb B BO3MOXKHOCTH MO3HAHHS TIPUPO/IbI, B HEOOXOAUMOCTH Pa3yMHOIO
UCIOJIB30BAaHUS JIOCTH)KEHHH HAyKH W TEXHOJIOTMH Uil JaJbHEHIIEro pa3sBUTHS
YeI0BEYECKOro OOINecTBa, yBaXXEHHE K TBOpPLAM HAayKH M TEXHUKH, OTHOIIEHHE K
(u3HKe KaK 3JIEMEHTY O0LIEeUeI0BEYECKON Ky IbTyPbI;

®  CaMOCTOSITENILHOCTH B TPHOOPETEHUH HOBBIX 3HAHUM U NPAKTHUYECKUX YMEHHM;

e  MOTHBalHKs 00pa30BaTEIbHON JEATEJILHOCTU ILKOJIBHMKOB HA OCHOBE JUYHOCTHO
OpPUEHTHPOBAHHOIO NOIXO0/a;

e  (opMHpoBaHHE IIEHHOCTHBIX OTHOLIEHHH JApPYyr K MOpYry, YYHTEN0, aBTOpam
OTKPBITHH 1 U300pETEeHUH, pe3yabTaTaM 00y4eHHs.

e T OTOBHOCTH M CIIOCOOHOCTH OOYYAIOIINXCS K CAMOPA3BUTHIO M CaMOOOPa30BaHHUIO
Ha OCHOBE MOTHMBALlMM K OOYYEHHIO M I[IO3HAHHIO; TOTOBHOCTb U CIOCOOHOCTB
OCO3HAHHOMY BBIOOPY W TMOCTPOEHHIO JajlbHEeHINed HHIWBUAYaIbHOH TPAEKTOPHHU
oOpasoBaHus Ha 0a3ze OPHUEHTUPOBKM B Mupe Mnpodeccuii M NpodecCHOHATbHBIX
NpearOYTeHUH, C y4eTOM YCTOWYHUBBIX TI03HABATEIbHBIX HHTEPECOB.

IIpeomemnvivu pezynomamamu oO0ydeHHs QU3NKE B CpelHed WKoje yveHukamu 10
KJacca Ha 0a30BOM YpOBHE SIBJISIFOTCSI:

-J1aBaTh ONpeAeeHHs U3yYeHHbBIX TOHITHH;

-00BSICHATH OCHOBHBIE MTOJIOKEHUS U3YUE€HHBIX TEOPHH;

-OMUCBHIBATE W HMHTEPIPETHPOBATH  JEMOHCTpPALIMOHHBIE W CAMOCTOSTEIBHO
TNIPOBEJICHHBIE DKCIIEPUMEHTBI, HCIONB3Ysl €CTECTBEHHBbIH (POAHOW) M CHMBOJIBHBIM
SI3BIKU (DU3HKHY;

-Mccie10BaTh GU3NYeCKHe OOBEKTHI, SBIEHUS, IPOLIECCHI;

-000011aTh 3HAHUS U JeN1aTh 000CHOBaHHbIE BbIBO/BI;

Memanpeomemmuvie pe3yromamel.:

e OBJaJeHHe HaBbIKAMH CaMOCTOSITEJIbBHOTO MPUOOPETEHHs HOBBIX 3HAHHH,
OpraHM3alii  y4eOHOH  JesATeIbHOCTH, IIOCTAHOBKM  LENeH, TJIaHUPOBaHMUS,
CAMOKOHTPOJISI U OLIGHKH pPe3yslbTaTOB CBOEH NEATEIbHOCTH, YMEHHUSIMHU NpPEIBUACTH
BO3MOXHBIE Pe3yJIbTaThl CBOMX JACHCTBUM;

e [OHMMAaHHE pa3IWYMid MEXIy HCXOOHBIMH (aKkTaMd W TUIOTE3aMH U1 MX
OOBSICHEHUS, TEOPETHYECKUMH MOJENISIMU U pealbHbIMH OOBEKTaMHM, OBJIAJIEHHE
YHUBEPCAIBHBIMUA YYEOHBIMH IEHCTBHSAMH Ha HpHUMEpax THUIIOTe3 JUlsi OOBSACHEHHs
M3BECTHBIX (AKTOB U OKCIEPUMEHTAIbHOW IPOBEPKH BBIJIBHTAEMbIX THIIOTES,
pa3paboTKU TEOPEeTHYECKUX MOJelell MPOLEeCcCOB WK ABIICHUH;

e (opMmupoBaHHE YMEHHMH BOCHPHHHMAaTh, IepepabaTbiBaTh ¥  MPEIBSIBIATH
MHGOPMALIMIO B CIIOBECHOM, 0Opa3HOM, CHMBOIMYecKOoW (opmax, aHAIM3UPOBATH U
nepepabaThiBaTh MOTYYEHHYIO HMH(OPMALUIO B COOTBETCTBHM C MOCTaBICHHBIMH
3a/la4yaMi, BBIJIEJSTh OCHOBHOE COJEp)KaHHWE MPOYUTAHHOIO TEKCTa, HaXOAUTh B HEM
OTBETHI Ha TTOCTABJIEHHbIE BOMPOCHI U U3JIaraTh €ro;




e  (dopmupoBaHHe yMEHHH paboTaTh B TIpyIlle C BBINOIHEHUEM Pa3IMYHbIX
COLIMANIBHBIX peJieii, TPeICTaBMIATh ¥ OTCTAUBATh CBOM B3IVIAIbI U YOEKIEHHUS, BECTH
JTUCKYCCHIO.

e OMNBIT TPOEKTHOH JEATENBHOCTH Kak 0co0oi  (opmbl  y4eOHOM  paboThl,
CIOCOOCTBYIOLIEH BOCITUTAHUIO CaMOCTOSITEJIbHOCTH, WHHUIIMATHUBHOCTH,
OTBETCTBEHHOCTH, MOBBIIIEHUIO MOTHBAIMKU U 3()(HEKTUBHOCTU yueOHOM NesATeIbHOCTH;
B XOJI€ peaM3alliyi UCXOAHOIO 3aMbIC/Ia Ha NIPAKTHYECKOM yPOBHE OBJIA/ICIOT YMEHHEM
BBIOMpATh aJleKBaTHbIE CTOSIIIEH 3a/1aue CpeaCTBa, IPUHMUMATD PEIICHHS, B TOM YUCIE U
B CUTYallUAX HEONpeIeNEHHOCTH

Pezynamuenvie Y'Y/

e  QHANM3MPOBATh CYLIECTBYIOLIME W IUIAHUPOBATh Oymyiiwe 0OpasoBaTesbHbIC
pe3yJbTaThl;

e  UACHTH(ULIHMPOBATH COGCTBEHHbIE NPOOJIEMBI U ONpPEENATh INIaBHYIO NpoOIeMy;

e  BBIJABMraTh BEPCHM  pelLIeHHs  NpoOiaeMbl,  (OPMyJIHpOBaTh  THIIOTE3bI,
[IpeIBOCXUIIATh KOHEYHBIN pe3ybTaT,

e CTaBUTb I€/b JEATENIbHOCTH Ha OCHOBE OIpEeNeNIeHHONW MpoOjeMbl |
CYIIECTBYIOIUX BO3MOXHOCTEM;

e  (dopMmynupoBaTh yueOHbBIE 3a7aud Kak IIaru JOCTHIKEHHS IMOCTABICHHOM LU
NEeSTeIIbHOCTH,

e 00OCHOBBIBATH II€JIEBblE OPUEHTUPHl U IPUOPHUTETHI CCHUIKAMHM Ha LEHHOCTH,
yKa3bIBasi 1 0OOCHOBBIBAsH JIOTMYECKYIO [1OCIIE0BATEIbHOCTD 1AroB.

I[osnasamenvrvie YV/{

S VYMeHHe ONpeneNsTh TMOHSATHS, CO3[1aBaTh OOOOILEHHMS, YCTaHaBIMBATh
aHAJIOTHH, KJIacCU(PUIIMPOBAThH, CAMOCTOSITEIbHO BBIOMpPATh OCHOBAHUS U KPUTEPUU /IS
Knaccu(UKaLUK, YCTaHABIUBATh IPHYMHHO-CIIEICTBEHHbIE CBSI3H, CTPOUTH JIOTHYECKOE
paccyskJIeH’e, yMO3aKiIiouYeHre (HHIYKTUBHOE, 1eIyKTUBHOE, 110 aHAJOTHH) U JAeNaTh
BBIBOJIBI.

° CTPOMTH PacCyXIeHHe OT OOIINX 3aKOHOMEPHOCTEM K YaCTHBIM SBICHUSAM U
OT YaCTHBIX SIBJIEHHH K OOILIUM 3aKOHOMEPHOCTSIM;

» CTPOMTh pACCyXIEHHe Ha OCHOBE CpDAaBHEHMs MPEIMETOB M SIBICHHH,
BBIJIEJISIS TIPH 3TOM OOIIKe IPU3HAKHY;

. U3jaraTh IOJYYeHHYIO HWHQOpMAIMIO, HUHTEPIPETHPYsS €€ B KOHTEKCTe
periaeMoin 3a/1a4u,

Kommynuxamuenvie Y'V/[

e OmIpeJIesIsiTh BO3MOXKHBIE POJIM B COBMECTHOM N€ATEIbHOCTH;

e rpaTh ONPEENICHHYIO POJIb B COBMECTHOM N€ATEIbHOCTH,;
e  IPUHUMATH MO3HUIMIO COOeCeTHNUKA, TIOHUMas MTO3KULHIO IPYroro, pa3anyarh B €ro
peud: MHeHHMe (TOYKY 3peHHs), JOKa3aTelIbCTBO (apryMeHThl), (aKThbl; TUMOTE3B,
aKCHOMBI, TEOPHUH;
e  ONpenenATh CBOM NEHCTBHUS U AEHCTBHS NapTHEpa, KOTOPhIE CIIOCOOCTBOBAIM UITH
IPENSTCTBOBAIN NPOAYKTUBHOM KOMMYHHUKALWUH;
e CTPOMTH I[IO3MTHBHbIE OTHOIIEHHS B IIpoliecce yueOHOW W MO3HAaBaTEeIbHOH
JeSATETbHOCTH;




BbinyckHHK Ha NPOGHIBHOM YPOBHE HAYYHTCH:

— O00BACHATh U AHAJM3UPOBATH POJIb U MeCTO (U3UKH B (OPMUPOBAHUM COBPEMEHHOM
HAy4YHOM KapTHHbl MHUpa, B DPa3sBUTHHM COBPEMEHHOW TEXHMKM M TEXHOJIOTHH, B
NIPAKTUYECKON eATEIbHOCTH JOAEH;

— XapaKTepu30BaTh B3aUMOCBSA3b MEXy (DU3UKON U APYTMMH €CTECTBEHHBIMU HayKaMHu;

—XapaKTepu30BaTh CHCTEMHYIO CBSI3b MEXKIY OCHOBOIIOJIArarollMMH  Hay4YHBIMU
NOHATHUSMHU: TIPOCTPAHCTBO, BpeMs, Marepus (BELIECTBO, IOJIe), IBHXKEHHE, CHUIa,
SHEprus;

—[IOHMMaTh M OOBSACHATH IEJOCTHOCTh (PU3MUECKOM TEeopuH, pa3audyaTb IPaHULBI €e
NPUMEHUMOCTH U MECTO B PALY APYTUX (PU3NYECKUX TEOPHA;

—BllaJeTh NpUEeMaMH TOCTPOCHUSI TEOPETUYECKUX  JOKa3aTelbCTB, a  TaKxke
MPOTHO3MPOBAHUSI OCOOEHHOCTEH MpOTeKaHWs (U3NYECKUX SIBICHUH M INPOLECCOB Ha
OCHOBE IMOJIyYEHHBIX TEOPETUYECKUX BBIBOJIOB U JI0Ka3aTEIIbCTB;

— CaMOCTOSTENIbHO KOHCTPYMPOBaTh O3KCIEPUMEHTANIbHbIE YCTAHOBKU JUIS IIPOBEPKHU
BBIJIBUHYTBIX TUIIOTE3, PACCYUTHIBATH a0COIOTHYIO U OTHOCUTENIBHYIO ITOIPELIHOCTH;

— CaMOCTOSITENIbHO TUIAHUPOBATH ¥ MPOBOAUTH (HhU3UUECKUE IKCIIEPUMEHTHI;

BbinyckHHK HAa NPO¢HIBHOM YPOBHE MOJYYHT BO3MOKHOCTh HAYYHThCH:

— IIPOBEPATh IKCIEPUMEHTAIBHBIMUA CPEJCTBAMH BBIABHHYTbIE TUIIOTE3bI, (OPMYIUpYs
LeJb MCCIAENOBaHUS, HA OCHOBE 3HAHUS OCHOBOMOJATalolUX  (QU3NYECKUX
3aKOHOMEPHOCTEN U 3aKOHOB;

— ONUCHIBATh M AHAIU3UPOBATh MOJYYEHHYIO B pe3yJibTaTe MPOBENEHHbIX (U3NUECKUX
SKCIIEPUMEHTOB UH(POPMALIMIO, ONPENIEIISTh €€ TOCTOBEPHOCTb;

—MOHUMAaTh U OOBSCHATH CUCTEMHYIO CBSI3b MEXJYy OCHOBOIIOJIATAIOIIMMU HAY4YHBIMHU
MIOHSATHSIMH: TPOCTPAHCTBO, BpeMsi, MaTepHisi (BEIIeCTBO, IOJI€), ABUXKEHHUE, CHIIA,
SHEPrus;

— pelaTh IKCIEPUMEHTaIbHbIE, KAYeCTBEHHbIE U KOJUYECTBEHHbBIE 3a1a4d OJIMMIIMAJHOIO
YPOBHS CIIO)KHOCTH, MCMONB3Yys (U3MYECKUEe 3aKOHbl, a TakKke YpaBHEHHS,
CBsI3BIBArOIME (GU3UUECKHUE BETUUNHBI;



