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1. MOACHUTEJIbHAS 3AINUCKA
Pabouas mporpamma 31eKTHBHOro Kypca «TpyaHble 3amaun (U3MKW» IpenHa3HaueHa s

obyuatomuxcs 11 kmacca (yriayOJIeHHBI ypOBEHb) U COCTAaBJIGHA B COOTBETCTBUU C

TpeOOBaAHUSAMU:

»  @enepanbHOro 3akoHa ot 29.12.2012 Ne 273 «O6 obpazoBanuu B Poccuiickoit denepannny;

* mpukaza MunoOpHayku o1 17.05.2012 No 413 «OO6 yrBepkacHuH (eaepabHOTO
rocy/1apcTBEHHOI0 00pa30BaTEIbHOTO CTaHApTa CPEJHEr0 O0LIEro 00pa3o0BaHUsY;

. [Ipukaza MunucrepctBa npocsemienuss Poccuiickoit ®enepaunn ot 12.08.2022 Ne
732 «O BHeceHMM W3MEHEHMH B (efepanbHbIi TOCYJapCTBEHHBIN 00pa3oBaTeIbHBIN
CTaHZApT CpenHero ooOmero oOpa3oBaHUs, YTBEPXKICHHBIA MpHUKa30oM MHUHHUCTEPCTBA
obpa3oBanus u Hayku Poccuiickoit ®enepanuu ot 17 mas 2012 r. Ne 413» (3apeructpupoBan
Mumntoctom Pocenn 12.09.2022 Ne 70034).

. [Tpukaza Munucrepcrsa npocsenierns Poccuiickoir @enepanuu ot 18.05.2023 Ne 371
«O0 yrBepxaeHun (enepaabHOM 00pa3oBaTENbHOM HPOrpaMMBbl  CPEIHEro  OOIIEero
oOpazoBanus» (3aperucrpupoan Muntoctom Poccun 12.07.2023 Ne 74228).

* Meroauyeckux pEeKOMEHJAIMNH MO0 YTOYHEHHUIO TOHATHS U COJEPXKAaHHS BHEYPOUHOM
JEATeTbHOCTH B paMKaxX pealM3allii OCHOBHBIX 0O0IIe00pa30BaTENbHBIX MPOTPaMM, B TOM
qrcie B YacTH NPOEKTHOM JEATENbHOCTH, HAIPABICHHBIX MHUCHBMOM MHHOOpPHAYKH OT
18.08.2017 Ne09-1672,;

* Crparerun pasButus Bocniutanusi B Poccuiickoit ®denepauuu Ha nepuona no 2025 rona,
YTBEpKACHHOU pacniopsukeHneM [Ipasurenscra ot 29.05.2015 Ne 996-p;

* CII2.4.3648-20;

e CanlluH 1.2.3685-21;

[To ¢yHKUMOHANTBHOMY HAa3HAUEHUIO MPOrpaMMa SIBJsETCS y4eOHO- MO3HABATEIbHOU U
OpUEHTHPOBaHA Ha pacIIUpeHHe 0a30BbIX KOMIETCHLUN, POPMHUPYEMbIX Y4EOHBIM MpPEeIMETOM
«DPu3nka», BKIIOYAOIIMX OpPraHU3allMOHHBIE M  COJEp)KaTelIbHbIE YMEHHS U HAaBBIKH
UCIOJIb30BaHUs (PU3MYECKUX MOJEJe Mpu peleHud oO0pa30BaTeNbHBIX 3a1ad pa3Iu4YHOTO
ypoBHS, (GOPMUPYIOIIMX MOTHBAalUIO K Oyaymed mnpodecCHOHAIBHONW — JIESITeIbHOCTH
COOTBETCTBYIOIIETOIPOHHUIIS.

[IporpaMma y4uTBIBa€T BO3pAaCTHBIE, IICHUXOJIOTMYECKUE, (PUIUUECKHE OCOOCHHOCTH

JeTeid  paHHero OHOWIecKoro Bo3pacta. PaGota ¢ oOyuaeMblMM  CTpOUTCS  Ha

B3aMMOCOTPYIHUYECTBE, HA OCHOBE YBa)KUTEJIHHOTO, UCKPEHHETO, JEIMKATHOTO U TaKTUYHOTO

OTHOIIEHUS K JIMYHOCTH peOeHka. BaxkHblii acrieKT B 0OyuyeHUU — WHIUBUAYAJIbHBIN MOIXO,

YIOBIETBOPSAIOMINN TPeOOBAaHUSIM MO3HABATEILHON JESTEILHOCTH.

Llenv npocpammul — OOILIEUHTEIUIEKTYyalbHOE DPAa3BUTUE JUYHOCTH, oOecreduBarolee

JNOCTHIKEHHE IJIAaHUPYEMBIX pPe3ylIbTaTOB OCBOCHHS OCHOBHOI 00pa30BaTeNbHOW MPOrpPaMMBbI

cpenHero oOmiero oopasoBaHusl.

3aoauu npoepammur:

— CIocoOCTBOBaHHUE Q)OpMHpOBaHI/IIO CHCTEMBl 3HAHHMH O poJin (bYHI[aMeHTaJ'IBHBIX
3daKOHOB U IIPUHIMIIOB B COBPEMCHHLIX IIPCACTABIICHUAX O IIPUPOAC, I'PaHUIAX ITPHUMCHUMOCTHU
Teopnﬁ, BO3MOXHOCTAX UX IPUMCHCHHA JIA OIIMCAaHUs q)HSI/I‘leCKI/IX SIBJICHUH U IMponeCCoOB;

— crnocoOcTBOBaHME (POPMUPOBAHUIO YMEHHS pa3IUyaTh YCIOBUS NPUMEHUMOCTH
Mojiened (U3MUECKUX Teld U IpPOLECcCOB (SBIEHUMN), yMEHHs OOBSICHATH OCOOCHHOCTH
NpOTeKaHMsl (PU3NYECKUX SBIICHUIA;

— CHOCOOCTBOBaHHUE (l)OpMI/IpOBaHI/IIO HABBIKOB PCHICHUSA PACUCTHBIX W KAYCCTBCHHBIX
3aaa4 ¢ UCIIOJIb30BaHHUEM (l)I/I3I/I‘IeCKI/IX MO)IGJ'ICﬁ;

— Pa3BHUTHC CIIOCOOHOCTEH CaMOCTOSITCILHOTO MOJIy4YCHUA 3HaHUI U UX UCIIOJIb30BaHU
B HpaKTquCKOﬁ ACATCIIbHOCTH.

Tleoacocuueckas lx}€]l€COO6pa3HOC7’l’lb nporpamMmbl COCTOUT B 3aKPCIJICHUU BBICOKOM
MMO3HABATEIbHON aKTMBHOCTH B OTHOILIEHUH HpO(I)I/IJIBHOTO yqe6Horo npeamMeTa, Mmo3BOJIArOIIAA
YCHICIIHO BBINIOJIHATD 3aIaHUA T OCYI[apCTBeHHOﬁ HUTOTOBOM aTTECTAIIUH I10 (I)I/ISI/IKC.

BapuaHThI peanu3anuyu NporpamMMsel 4 ()OpMbI IPOBEICHUA 3aAHATHI
Boszpact o0ydaroniuxcsi, y4acTBYIOIIUX B pealu3aluu nporpammsl:16 —18 ner



(obygarormmecs 11 xmacca).

Cpoku peanmzanmmu  0Opa3oBaTENbHON nporpaMmbl  — 1 y4eOHBIH  TOZ.
OO0mmwmii 00beM peanu3any mporpaMmMsl: 17 yacos.

Pexxum 3anstuii: 1 pasa B HE€N0 BO BTOPOM TOJIYTOTUH.

@OopMBI 3aHATHI: IPAKTUKYMBI, CEMUHAPBI.
@opMBI IIOABEACHUS WTOTOB pEIM3alUy IIPOTrPaMMBIL:  BBIIOJHEHHE HTOTOBOIO
TECTUpOBaHUs / ydacTue B OJIMMIIMA/IaX Pa3HOTO YPOBHSI.

COJIEPKAHUE TIPOT'PAMMDBI

Mexanunka

Kunemaruka

Mexannueckoe JBuUkeHUE. OTHOCUTENBHOCTh MEXaHWYEeCKOTo MABMKeHusd. Cucrema
orcuéta. MarepuanpHas Touka. EE& panmyc-BEeKTOp, TpaekTopus, IepeMelIeHHe, MYTb.
Crnoxenue nepemerniennii. CKopocTh MaTepuanbHON Touku. CroskeHue ckopocteid. Berunciaenue
MepeMeIeHUs] MaTepUalbHON TOUKHU MPHU MPSMOJMHENHOM JIBM)KEHUU BJOJb OCU X 1O TpaduKy
3aBucUMOCTH  0x(t). VYckopeHue MaTepuaibHOW TOYKH. PaBHOMeEpHOE NPSAMOJIHMHEHHOE
nBukeHue. PaBHOyckopeHHOe mnpsiMoiimHeliHoe aBikeHue. CBOOOJHOE MajeHHe. YCKOpeHHe
cBOOOAHOTO majeHus. [IBukeHue Tena, OPOIIEHHOTo MOJ YIJIOM 0 K TOpPU30HTY. JIBMXkKeHHe
TOYKH II0 OKPYKHOCTH. YTJIOBass W JIMHEWHas CKOPOCTh TOYKHU. LleHTpocTpeMuTenbHoe
yckopenue Touku. TBépnoe teno. [loctynarenbHoe U BpamareabHOe JBUKEHHE TBEPAOTO Tea.

Jnnamuka

Nuepumansubie  cucteMbl  orcuéra. llepBwiii  3axkoH  Hptorona.  IIpunuun
oTHOocuTenbHOCTH ["anniies. Macca Tena. [lnotHocTh BemectBa. Cuita. [IpuHnun cynepno3unuu
cun. Bropoit 3akoH Hrerotona. Tpermii 3akoH HproTOHa 1711 MarepUalIbHBIX TOYEK. 3aKOH
BCEMHUPHOTO TsAroTeHus. Cuia TsHKECTH. 3aBHCHMOCTb CHIIBI TSDKECTH OT BBICOTHI N Haj
MOBEPXHOCThIO IIAHEThl paguycoM Ro. JIBikeHue HEOECHBIX Tel M HMX HCKYCCTBEHHBIX
cnyTHUKOB. [lepBas KkocMuueckas ckOpocTh. BTopas kocmuueckas ckopocTh. Cuia yrnpyrocru.
3akoH I'yka. Cuna tpenusa. Cyxoe tpenue. Cuia TpeHHUsI CKOJbKeHHs. Cuila TpeHHs MOKOS.
Koaddumment tpenus. Jlapnenue.

Cratuka

MoMEHT cujbl OTHOCUTENBFHO OCH BpalleHUs. YCIOBUSI paBHOBecHs TBEPAOIO Telia B
NCO. 3akon [lackans. [anenue B xxuakoctu, nokosieica B MCO. 3akon Apxumena. YcioBue
TJIaBaHUS Tell.

3aKOHBI COXPAHEHHUS B MEXaHUKE

Nmnynsc MarepuanbHOM TOUkM. HWMmynbc cucteMbl Ten. 3aKOH HW3MEHEHUs W
coxpaHeHus umnynbca. Pabora cunel. MomHocTs cuibl. Kunetnueckas sHeprusi MaTepuaibHOU
TOYKM. 3aKOH M3MEHEHMS KHHETUYECKOM DHEPrUM CHCTEMBl MaTEpUAIbHBIX TOYEK.
IToreHumaneHasg 5sHeprus. IloTeHuuanpHas 5SHEpPrUs Telna B OJHOPOJHOM IIOJIE TSKECTH.
[TorenumanpHast 3HEprust ynpyro aAeOpMUPOBAHHOIO Teda. 3aKOH M3MEHEHHMS M COXpaHEHHs
MEXaHUYECKON YHEPTUH.

MexaHunueckue Koae0aHHus U BOJTHbI

I'apmonunueckue kosneOanus. Ammauryna u  Qasa kosnebanuil. Kunemartnueckoe
onucanue JluHamMuueckoe ONHUCcaHWE OHEPreTUYECKOE ONUCaHWe (3aKOH COXPaHEHUs
MeXaHU4ecKoi sHepruu). CBsi3b aMIUTUTY/Ibl KOJICOAHUH MCXOTHON BEIMYMHBI C aMILIUTYIaMH
kKonebanuit e€ ckopoctd U yckopeHus. Ilepwong u yacrota konebanuid. I[lepmom Mambx
CcBOOOJHBIX KoJeOaHMM MaremaTuyeckoro wmastHuka. Ilepuon cBOOOMHBIX —KOJeOaHMI
NPYKUHHOTO MasTHUKA. BbIHyXaeHHble KojeOanus. Pe3onanc. Pe3onancHas KpuBas.
Ilonepeunsle W 1poAosbHbIE BOJIHBL CKOPOCTh PpacHpOCTPaHEHHUS U JUIMHA BOJIHBI.



Wutepdepentus u qudpaxius BoiaH. 3ByK. CKOPOCTh 3ByKa.
MonekynsipHast ~ ¢usuka.  TepmoauHaMuKa

MonexynsipHas Gpu3rka

Mogenu cTpoeHus ra3os, )KMAKOCTeW M TBEpABIX Tes. KosmuecTBo Bemectsa. Yucno
ABoraapo. MonspHas macca. Konuentpanusa. TemioBoe [IBHKEHUE aTOMOB M MOJIEKYJ
BemiecTBa. B3aumoneiicteue yactun BemectBa. Juddys3us. bpoyHoBckoe npmxenue. Mozaenb
uneanpHoro raza B MKT. OcnoBHoe ypaBHeHue MKT. AOcosorHas temneparypa. CBsi3b
TeMIIEpaTypbl ra3a co CpeaHE KHUHETUUYECKON SHEPrUe MOCTYNAaTEIbHOTO TEIUIOBOTO JIBUKECHUS
€ro 4acTUll. YpaBHEHHME COCTOSHMS MJ€aJbHOIO rasza. Mojenp uAeaJbHOro Trasa B
TepMoauHamuKke. YpaBHeHue Menneneesa — Kianelipona. BelpaxeHue Uil BHYTpPEHHEHR
sHepruu. 3akoH JlanbTOHa 17 JaBJIEHHS CMECH pa3pexeHHbIX ra3oB. M3ompoueccel B
pa3peKeHHOM rase ¢ MOCTOSIHHBIM yuciioM yactull. M3orepma. M3o0apa. M3oxopa. I'paduueckoe
npeAcTaBiIeHue u3ompoieccoB Ha pPV-, pT- u VT-nmuarpammax. HacellmeHHble 1 HEHACHIIIIEHHbBIE
napsl. KauecTBeHHass 3aBUCHMMOCTh IUIOTHOCTM U JABJIGHHS HACBHIIIEHHOTO Tapa oOT
TEMIIEpaTypbl, MX HE3aBHUCHUMOCTh OT 00BbEMa HaCBILIEHHOrO Mapa. BiaxHocTh Bo3ayXa.
OtHocuTenbHAsT BIAXKHOCTh. V3MEHEHHME arperaTHbIX COCTOSIHMM BelIecTBa: HCIApeHHe |
KOHJICHCAIIUsI, KUTIEHHE >KUJKOCTH. VI3MeHeHHe arperaTHbhIX COCTOSHUI BEIeCTBa: IUIaBJICHUE
u kpuctamnuzauus. [IpeoGpasoBanue s3Heprun Bpa3oBbIX MEPEX0Iax.

TepmonnHamuka

TemioBoe paBHOBecue U TeMmiieparypa. BHyTpeHHsis sHeprus. Teruonepenada Kak
cnoco0 W3MEHEHWs BHYTPEHHEW dSHepruum 0e3 coBepiieHHss paboTel. KoHBekius,
TEIUIONPOBOHOCTh, M3IydeHHE. KoMuecTBO TEIIOTHl. YenbHas TEIUIOEMKOCTh BEIECTBA.
VYaenpHas TemgoTa mapooOpa3zoBaHMs. YJelbHas TEIJIOTa IUJIaBJICHUS. YJIeNbHas TeIuioTa
CropaHus TOIUIMBA. DJeMeHTapHas paboTa B TepMOAMHAMUKe. Brruucienue paboTsl o rpaguky
nporiecca Ha pV-aumarpamme. IlepBbiii 3akoH TepMmoauHamMuku. Anuabata. Bropoil 3akoH
TePMOJUHAMUKH, HeoOpatumocTh. [lpuHmmmbl  fedictBust  TerwuioBbiXx — mammH.  KIIJI.
MakcumanbHoe 3nauenue KI1JI. [{uxn Kapro. YpaBHeHue TeniaoBoro 6anaHca.

DNeKTpoIuHAMHIKA
DNeKTpUUYECcKOe MoJe

DnekTpu3aiusa Tea W e€ MpOosIBICHUSA. OJEKTpUueckuid 3apsn. [Ba Buaa 3apsna.
DNeMEeHTapHBIM  AJIEKTPUYECKUM  3apsii. 3aKOH  COXpaHEHHsI AJIEKTPUYECKOro  3apsja.
B3aumopeiictBue 3apsgoB. Toueunsle 3apsapl. 3akoH Kynona. Onekrpuueckoe mnoje. Ero
JeicTBHE Ha ANeKTpudeckue 3apsiabl. HanpskEHHOCT anmekTpuueckoro nous. [lose Toueunoro
3apsana. OpHoponHoe  mosne.  Kaptunbl  nuHuMi  3THX  nosnedl.  [loTeHmumanbHOCTH
AIIEKTPOCTATUYECKOTO TOJs. Pa3sHOCTh moTeHIManoB u HampsbkeHue. [loTeHnmanbHas sHeprus
3apsana B anekTpoctatudeckoM 1mosie.  [loreHuuman anektpocratmyeckoro mnois.  Cessb
HaNpspKEHHOCTH T0JIL M Pa3HOCTH MOTEHIMAJIOB Ul OJHOPOJHOIO IEKTPOCTATUYECKOTO TIOJIS.
[IpyHIMI Cynepno3uuuu 2IEKTpUUYECKUX Mosied. IIpoBOAHMKM B 3JIEKTPOCTATHUUECKOM IIOJIE.
VYcnoBue paBHOBecHs 3apsAnoB. JMAIEKTPUKHM B AIIEKTPOCTATUYECKOM MoJie. JManekTpruyeckas
IIPOHULIAEMOCTh BelecTBa. KonaeHcaTop. DIeKTpOEMKOCTh KOHIEHCATOPA. DJIEKTPOEMKOCTH
IUIOCKOro KoHAeHcatopa. [lapamnensHoe coennHeHue KoHuaeHcaTopoB. llocimenoBarensHoe
COEJIMHEHUE KOHJIEHCATOPOB. DHEPI'Hs 3apsyKEHHONOKOHIEHCaTOpa.

3aKOHBI IOCTOSIHHOTO TOKa

Cuna toka. IlocTOSIHHBI TOK. VYCJIOBMSI CYyLIECTBOBaHMS JJIEKTPUUYECKOTO TOKA.
Hanpsokenne n OJIC. 3akoH Owma fans yyacTKa LENU. OJIEKTPUYECKOE CONPOTHBIICHUE.
3aBUCUMOCTb COIIPOTHBIIEHHSI OJJHOPOJIHOTO IPOBOJHMUKA OT €r0 JUIMHBI U CEYEHHUA. YIEIbHOE
conpotusiieHue BemecTtBa. Mctounuku toka. D/IC m BHyTpeHHEE CONpPOTUBIECHUE MCTOYHHKA
Toka. 3akoH OMma Ui MOJTHOU (3aMKHYTOW) aneKTpudecko menu. [lapamnenpHoe coennHeHue



IMPOBOAHUKOB. IlocnemoBaTenbHOE COCOUHCHHE IMPOBOAHUKOB. PabGora QJICKTPUYCCKOTO TOKa.

3akoH J[>oyns — Jlenna. MOIHOCTh 31EKTPUYECKOTO TOKA. TemioBast MOIIHOCTh, BhIAEsieMast Ha
pesucrope. MoOIIHOCT HCTOYHUKA TOKa. CBOOOIHBIE HOCHUTENM 3JIEKTPHUUECKUX 3apsioB B
IIPOBOJHMKAX. MeXaHu3Mbl NPOBOAUMOCTH TBEPIABIX METAJUIOB, PAacTBOPOB M pacCIIaBOB
3IEKTPOJUTOB, ra3oB. [lonynpoBoauuku. [1omynpoBOAHUKOBBIN THO/I.
MarnuTHo€ nosue
Mexanndeckoe B3aUMOACHCTBME MarHuToB. MarautHoe mnose. BeKkTop MarHuTHOU
nHAYKUUU. [IpyHIMIO Cynepno3unuy MarHUTHBIX Iosiel. JImHuM marautHOro mnoss. Kapruna
JUHUN TOJ TOJIOCOBOTO M MOJKOBOOOPAa3HOro TMOCTOSIHHBIX MarHuToB. OmbIT Opcrena.
MarnuTHO€ 1oJje NMPOBOAHMKA C TOKOM. KapThHa NTMHUHI NOJsA JIMHHOTO IPSIMOTO MPOBOJAHHUKA
1 3aMKHYTOTO KOJBIIEBOIO IPOBOJHHUKA, KaTyIIKU ¢ TokoM. Cuna Amnepa, e€ HalpaBleHUE U
BenuuuHa. Cuna Jlopenna, e€ HampaBieHHEe W BelW4YWHA. JIBUKEHUE 3apsHKEHHOM 4YacTUIBI B
OJHOPOJIHOM MarHWTHOM IIOJIE.
DneKTpOMarHuTHast UHAYKIUS
[ToToK BeKkTOpa MarHMTHOW MHIYKUMH. SIBIEHUE 3J€KTpOMAarHUTHOW MHAyKuuu. IJC
UHAYKIWWA. 3aKOH dJIeKTpoMarHuTHOW wuHAykuuun Papanges. OJIC UHAyKIMH B NPSIMOM
MPOBOJIHUKE IJTMHON I, JBIDKYIIIEMCST cO CKopocThro [ 1[0 [ |

[ —

B OJIHOpPOIHOM MarHuTHOM mojie B . IlpaBuno Jlenna. UaaykrusHocTs. Camonnaykius. DJ[C
CaMOUWHIYKIIMH. DHEPTUsI MArHUTHOTO TIOJIST KATYIITKH C TOKOM.

DNEeKTPOMAarHuTHBIE KOJIEOaHUS U BOJTHBI

Konebatenpubiii koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIC KOJICOAHUS B HICATHBHOM
koJsiebaTennbHOM KOHTYpe. ®opmyna Tomcona. CBs3b aMIUIUTYIBI 3apsja KOHJIEHCATOpa C
aMIUIMUTYIOM CWJIBI TOKa TNpPU CBOOOJHBIX 3JIEKTPOMArHUTHBIX KOJIEOAHUSX B HICATHHOM
KoJie0aTeIbHOM KOHTYpe. 3aKOH COXpaHEeHMsI SHEpruu B UACaIbHOM KO0JIeOaTeIbHOM KOHTYpE.
BrinyxneHHbIe d7eKTpoMarHuTHbeIe KosieOanus. Pezonanc. Ilepemennbiii Tok. IIpon3BojcTBO,
neperaya M MOTpeONeHUE AIIeKTpUYecKord sHepruu. CBONCTBA AIIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opueHTanus BEKTOPOB B AJIEKTPOMarHUTHOW BojgHe B Bakyyme. lllkama
AIIEKTPOMArHUTHBIX BOJIH. [IpriMeHeHne 31eKTpOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

Onrtuka

[IpsimonuHeliHOE pacnpoCTpaHEHUE CBETa B OJHOPOAHOU cpenae. Jlyd cBera. 3aKOHBI
oTpaxeHus ceTa. [locTpoeHne n300pakeHnii B IIIOCKOM 3epKajie. 3aKOHbI IPEJIOMIICHUS CBETA.
AOGCOMIOTHBIM TOKa3aTenb nperaomiieHus. OTHOCUTENbHBIA IOKa3aTelb MpEeJIoOMIICHUs. XOJ
nydyeii B mnpusme. COOTHOIIEHHWE YAacTOT M COOTHOUICHHE JJIWH BOJH TpU Tepexoe
MOHOXPOMATHYECKOr0 CBETa dYepe3 TpaHuIly paszjaena ABYX onTtuueckux cpen. I[lomHoe
BHYTpPEHHEE OTpPa’KEHUE.

[IpenenpHBI yros MoJHOTO BHYTpeHHEro orpaxeHus. CoOHparomiue W pacceuBarollye JHH3bI.
Tonkas nuH3a. DOKYCHOE PACCTOSAHME M OINTUYECKAs CHUJIa TOHKOW JIMH3bL POpMylia TOHKOU
JIUMH3BL. YBEJIWYEHHE, NaBaeMOe JIMH30W. XOX Jiyda, NPOLIEAIIEr0 JHMH3Y IMOJ IPOU3BOJIEHBIM
yrioMm K e€ riaaBHoil ontuueckoi ocu. [locTpoeHne HM300pakeHUN TOUYKM M OTpe3Ka MpsIMOil B
COOMpAIOIIMX M PAacCeMBAIOLIUX JIMH3aX U UX cucteMax. doroanmnapar Kak ONTHUECKUH mpuodop.
I'ma3z kak onrtuyeckas cucrema. MHrepdepenuus cera. KorepeHTHblE HMCTOYHMKH. YCIOBUS
HaOJI0IEHUs] MAaKCUMYMOB U MMHHMYMOB B MHTEp()EPEHIIMOHHON KapTHHE OT JBYX CHH(pa3HBIX
KOT€pPEHTHBIX MCTOUHUKOB. [(udpakuus ceera. Audpaxknronnas pemeérka. YciaoBue HaOMIOISHUS
IJIABHBIX MAaKCUMYMOB TP HOPMAaJIbHOM IaJIeHUH MOHOXPOMAaTUYECKOTIO CBETa C JJIMHOM BOJIHBI A

Ha peméTKy ¢ nmepuojaoM d. /lucnepcus ceera.
OCHOBBI cIleUaIBHON TEOPUH OTHOCHUTENBHOCTH MHBapHaHTHOCTH MOy

CKOpOCTH cBeTa B BakyyMme. [IpuHuun

OTHOCHUTEJIbHOCTH DHHIITEHHA. DHeprust cB000AHOM yacTuipl. Mmynbce yacTuipbl. CBSA3b MacChl



Y SHEPTUU CBOOOHOM YaCTUIBL. DHEPTHSI TOKOSI CBOOOIHON YaCTHUIIHI.
KBantoBas  ¢wusuka

KopryckyssipHO-BOIHOBOM lyainu3m

l'umore3za M. Ilnanka o kBantax. ®@opmyma Ilnanka. ®otoHbl. OHeprus (oToHA.
Nmnynee dotona. @oroaddexr. Onbiter A.I'. CroneroBa. 3akonsl poTordpdexra. BomHossie
cBorcTBa 4actul. Bousiebl e bpoinsa. [lnnHa BOJHBI ¢ Bpoiyid IBWKYILIEWCS YacTHULBI.
KopnyckynspHo-BoaHOBON Tyanu3M. udpaxius 31eKTpoHOB Ha Kpucraiax. JlaBieHue ceera.
JlaBieHue cBeTa Ha IMOJIHOCTHIO OTPAXKAIOIIYI0 MOBEPXHOCTh M HA IMOJIHOCTHIO MOTJIOLIAIOIIYIO
IIOBEPXHOCTb.

®du3uka aToma

[Tnanerapnas monens aroma. [loctynatel bopa. M3nydenue u mornorieHue (GoTOHOB
IIpU NEpexoJie aToMa C OJHOTO YpPOBHSI dHEpruu Ha apyroi. Jluneluatsie cnekTpbl. CHekTp
YpOBHEM 3Hepruu atoma Bojaopoia. Jlasep.

®du3uKa aTOMHOTO siapa

Hyxnonnas moxens simpa I'eitzenGepra — MBanenko. 3apsia siapa. MaccoBoe dYHCIIO
sanpa. M3oTomel. DHeprus cBS3U HYKIOHOB B siape. SaepHbie cuibl. JlegexkT Macchl sapa.
PamnoaktuBHOCTh. Anb(a-pacnaa. bera-pacnan. DOnextponubiii fB-pacnan. [lo3utponHbIld -
pacnaa. ['amMa-u3nydeHune. 3aKOH paguOaKTUBHOTO pacmana. fAnepHele peakuuu. [enenue u
CUHTE3 S7ep.

3. INIAHUPYEMBIE PE3YJIbTATHI OCBOEHUS KYPCA BHEYPOUYHOM
AEATEJIBHOCTH

IIpenmeTtHbIe:

— CIIOCOOHOCTh  J1aBaTh OMNpPEACNCHUS TOHATHN/ (PU3NUECKHX BEIWYWH: 0a30BbBIC
(du3HYecKre BeTUYHHBI, PU3NYCCKHIA 3aKOH, HaydHas THIIOTE3a, MOJICNIb B PH3UKE U MUKPOMHUPE,
JJIEMEHTapHas dYacTHia, (yHIaMEHTAJbHOE B3aUMOJICHCTBHE, a TaKXKe Ha3bIBaTh 0a30BbBIC
(du3HYeCKre BCIMYUHBI, KPATHBIC M JOJbHBIC CIMHHUIBI, OCHOBHBIC BHBI (DYHJIaMEHTAIBHBIX
B3aUMOJICHCTBUIM, MX XapaKTEPUCTHKH, PAaUyC JCHCTBUSA; MEXaHHYECKOE JIBUIKCHHE,
MaTepHajgbHas TOYKa, TEJO OTCYeTa MW CHCTEMa OTCYeTa, TPAeKTOPHs, pPaBHOMEPHOE
MPSMOJIMHEHHOE  JIBIDKEHHE, PABHOYCKOPEHHOE U paBHO3aMEJICHHOE IPSIMOJUHCHHOE
JBHOKCHMS, pPAaBHOIICEPEMEHHOC JIBHOKCHHME, a TaKKe Ha3blBaTh OCHOBHBIC IIOJIOXKCHUS
KMHEMATHUKH, MEePHOIMYecKoe (BpallaTeabHOe M KOJeOaTeabHOE) IBH)KCHHE, TapMOHUYCCKUE
KOJICOaHHUST; MHEPIIMAIIbHAS CHCTEMa OTCYETa, MHEPTHOCTh, CHUJIa TSHKECTH, CHJIa YIPYTrOCTH, CHIIa
PeaKIuu OMOPbI, CHJIAa HATSKCHHSI, BEC TEJa, CHJIa TPEHUS TIOKOS, CHUJIa TPSHUS CKOJIBKEHHUS, CHIIa
TPECHUsI KaYCHHUsS; 3aMKHYTas CHUCTEMa, PEAaKTHBHOE JBW)KCHHUE, YCTOMYMBOE, HEYCTOMYUBOC U
0e3pa3InyHOe paBHOBECHE, IMOTCHI[MAIBHBIC CHJIbI, KOHCEPBATHUBHAs CHCTeMa, aOCOJFOTHO
yIOpyruii W aOCONIOTHO HEYNPYTWid yJaap; HMIYJIbC Tela, padoTa CHIIBI, MOIIHOCTb,
MOTEHIIMATbHAs, KUHETUYEeCKasi M TOJIHAs MeXaHW4ecKasl SHEPrus; BBIHYXJIEHHBIE, CBOOOIHbBIE
(coOcTBeHHBIC) U 3aTyXarllue KolebaHus, pe30HaHC; MepBasi U BTOpas KOCMUYECKHUE CKOPOCTH,
aMIUIMTYy/1a KoJiIeOaHHii; BOJIHOBOM MpOIECC, MEXaHUYeCKasi BOJIHA, MPOJIOJIbHAS MEXaHHUYeCKas
BOJIHA, TIOTIEPEYHAs MEXaHUYEeCKasi BOJHA, TApMOHHMYECKasl BOJHA, UIMHA BOJIHBI, MOJSPU3ALIUS,
TUHEINHO-TIONSAPU30BaHHAsT MEXaHWYeCKas BOJIHA, IJIOCKOCTh MOJIIPU3allMU, 3BYKOBas BOJIHA,
BBICOTA 3BYKa; SHEPrUs MOKOsS TEJa; MOJEKYsa, aTOM, U30TOM, OTHOCUTENIbHAs aTOMHasl Macca,
neeKT MacChl, MOJb, TMOCTOSHHAas ABOTAJpO, WOHH3AIMS, IUIa3Ma; MUKPOCKOMHUYECKUE U
MaKpOCKOIHMYECKHUE TapaMeTphl; CTAllMOHAPHOE PABHOBECHOE COCTOSIHME Ta3a, TeMmIepaTrypa
UJeabHOTO ra3a, abCOMIOTHBIN HYIIb TEMIEPATYPhI, U30MPOIIECC; U30TEPMUUECKUHN, U300apHBII
Y M30XOPHBIA MPOIECCHI, a TAK)KE HA3bIBaTh OCHOBHBIC MOJIOXKEHUS U OCHOBHYIO (PH3UYECKYIO
MOJENb  MOJEKYISIPHO-KMHETUYECKOM  TEOpUM  CTPOCHHUS  BEIIECTBA;  TEIIOOOMEH,
TEIUION30IMPOBAHHAS] CUCTEMA, TEIUIOBOM JABHUTaTellb, 3aMKHYTBIHA MK, HEOOPATUMBIN MPOIIECC;
BHYTPEHHSISL SHEPrusi, KOJUYECTBO TEIUIOTHI, KOA(P(PUIMEHT MOJE3HOTO JEHCTBHS TEIIOBOTO
JABUTATCIIA, TO‘-IC‘-IHLII‘/JI 3ap5m, C-)JIGKTpI/IE}aLII/ISI TCII, 3HeKTpI/I‘-ICCKI/I I/IBOJIHpOBaHHaSI CHUCTEMA TCII,



ANIEKTPUYECKOE I10JIe, JIMHUM HANpsHKEHHOCTH 3JIEKTPOCTATHYECKOTO TOJsl, CBOOOJHBIE U
CBS3aHHbIC 3aps]pl, NOJApU3ALMS JUAJIECKTPUKA; DJIEKTPUUYECKUN 3apsijl, HANPSIKEHHOCTh
JIEKTPOCTATUYECKOTO TOJS,, OTHOCUTENIbHAs JAMIJIEKTpUYECKas IPOHUIAEMOCTb CpPE.bl,
IIOBEPXHOCTHAsl IUIOTHOCTh  3apsijia; OSKBUIIOTEHLMAIbHAs IOBEPXHOCTb, KOHAEHCATOD,
IIPOBOJHUKH, JUBJIEKTPUKH, IOJYINPOBOJHUKH; TOTEHUHUAI 3JIEKTPOCTATUUYECKOIO  IOJI,
pPa3HOCTb  IOTEHLMAJOB, OTHOCUTEIbHAs  JUAJIEKTPUYECKAass  IMPOHULIAEMOCTb  CPEJbl,
AIIEKTPOEMKOCTb YEUHEHHOTO IIPOBOJIHUKA, IIEKTPOEMKOCTh KOHJIEHCATOPa;
MOJIYIIPOBOJIHUKH,  JJIEKTPUYECKMM TOK, HCTOYHUK TOKAa, CTOPOHHUE CHJIBbI, JIbIpKa,
[IOCIIEIOBATEbHOE M IApaJUICIbHOE COCIUHEHUS IPOBOJAHUKOB, CAMOCTOSITENIBHBIA H
HECaMOCTOSITENIbHBIN pa3psbl, MAarHUTHOE B3aWMOJEWCTBUE, JIMHUM MAarHUTHOM WHAYKLUU,
OJIHOPOJIHOE MAarHUTHOE II0JIe, COOCTBEHHas MHIYKIMS, DJIEKTPOMAarHUTHAas WHAYKIUS,
MHIYKIMOHHBIM TOK, CAaMOMHIYKLUS, KOJeOaTelbHbIH KOHTYp, PE30HAHC B KOJeOaTelbHOM
KOHTYype, COOCTBEHHasi ¥ IPUMECHasl MPOBOJUMOCTh, JOHOPHBIE U aKLIENITOPHbIE MpUMecH, P-N-
Mepexo/l, BHITPSMIICHUE MEPEMEHHOT0 TOKa, TPAaH3UCTOp, TpaHChHOpPMATOp, EKTPOMArHUTHAs
BOJHA, Oerymias TrapMOHHYECKas AJIEKTPOMAarHUTHas BOJIHA, IUIOCKONOJSpU30BaHHas (WK
JIMHEIHO-TIONAPU30BaHHAS ) JJIEKTPOMAarHuTHast BOJIHA, IJIOCKOCTb MOJIIpU3aluu
AJIEKTPOMAarHUTHOM BOJHBI, (POHT BOJIHBL, Jy4Y, PpaAUOCBSI3b, NEPEIHUN (POHT BOJHBI,
BTOPUYHBIE MEXAaHUYECKHE BOJHBI, MHUMOE M JAECUCTBUTEIbHOE H300pa’keHHUs, MperIoMIEeHUE,
MOJIHOE BHYTPEHHEE OTpakeHHe, MAMCIIEPCHsl CBETa, TOYEUHbI MCTOYHHUK CBETa, JIMH3A,
(doxanbHas INIOCKOCTh, aKKOMOJIAIIHS, JIylla, MOHOXpOMaTH4ecKasi BOJIHA, KOT€PEHTHbIE BOJIHBI U
UCTOYHUKHU, MHTephepeHuus, audpakuus, 3oHa Dpenens; cuna toka, IJC, conmpoTHBIEeHHE
MIPOBOJHHUKA, MOIIHOCTb JJIGKTPUYECKOTO TOKA, DSHEPTrUs HOHHU3ALNUH, BEKTOpP MAarHUTHOMN
WHIYKIWWA, MarHUTHBIM TOTOK, cuia Awmmnepa, cuia JlopeHna, MHIYKTUBHOCTb KOHTYpa,
MarHuTHas IPOHUIAEMOCTb cpelbl, (aza KojeOaHMl, JeicTByOlee 3HAUYEHUE CHJIbI
NIEPEMEHHOT0 TOKA, EMKOCTHOE CONPOTHUBIIEHUE, UHAYKTUBHOE COIPOTHUBIEHHUE, KOIPPUIIMEHT
ycuseHus, ko3pduuueHt tpanchopManuy, AJIUHA BOJIHBL, TOTOK SHEPIMM U INIOTHOCTh MOTOKA
SHEPIUU 3JIEKTPOMArHUTHOW BOJIHBI, MHTEHCUBHOCTD JIEKTPOMArHUTHOMN BOJIHBI, YTOJI HaJCHUs,
yroJl OTPaK€HUs, Yroyl MpeJoMJIEeHHUs, aOCOJIOTHBIN MOKa3aTesb MPEJOMIIEHUS CPEebl, YroJl
MIOJIHOTO BHYTPEHHETO OTPaKeHMsl, MPEJOMIIIOIUN Yroia MNpU3Mbl, JIMHEHHOE YBEJINYEHUE
ONTUYECKON CUCTEMBI, ONTHYECKAsl CHJIA JIMH3bI, IONEPEUHOE YBEJIMYEHUE JIMH3bI, PACCTOSIHUE
HAWIy4Illero 3peHHs], YIJIIOBOE YBEJIMYEHHUE, BpPeMs U JJIMHA KOT€pPEHTHOCTH, FeoMeTpudecKas
pasHOCTh  XOJa MHTEPQEpUPYIOLIMX BOJH, MEpHOJ U  paspelarouias ClocoOHOCTb
IU(PaKIMOHHON PELIeTKH;

— JAcJIaTh BBIBObI (6] I'paHHLIax IIPUMEHUMOCTH (bHSH‘IeCKI/IX TeOpHﬁ, Hux
IMPEEMCTBCHHOCTH, CYLICCTBOBAHUHA CBsI3€H M 3aBUCHMOCTEH MCXKOY (1)I/ISI/II'ICCKI/IMI/I BCJIMYMHaAMU,
0 MCXaHHU3MC BO3HUKHOBCHUS CHUJIBI YIIPYTOCTH € IIOMOIIBIO MEXaHH4YeCcKOM MOJCIU KpUucCTallia,
BbIBOJbI 1 YMO3AKJIIFOUCHUA O MPCUMYHICCTBAX HMCIOJB30BaAHUA DHEPICTUYCCKOTO IMOAXO0Aa IIpU
pemicHun psja 3aJad AUHAMHUKHU, BBIBOAbI W YMO3AKJIKOUCHHUA O JACTAIAX MCEKAYHAPOIHBIX
KOCMHUYCCKHUX MHpOrpaMM, HUCHOJIB3YS 3HAHUA O HCpBOﬁ u BTOpOﬁ KOCMHUYCCKHUX CKOPOCTAX;
BBIBOJ O TOM, UTOABJICHUC ﬂH(1)(1)y3HH SABJIACTCA H606paTI/IMBIM MpoueCCoM;

— UHTCPHPETUPOBATDH (I)I/I3I/I‘IGCKYIO I/IH(l)OpMaI_II/IIO, MOJIYYCHHYIO M3 IPYIUX HUCTOYHHUKOB,
HCIIOJIb30BATH I OIMMCAHUA MCEXAHHUYCCKOI'O JABWKCHHA KMHCMATUYCCKHUE BCIIMYMUHBI: paguycC-
BCKTOp, NEPpCMCUICHUC, IIYyTb, CpCAHAA IIyTEBasgs CKOPOCTb, MIHOBCHHAA MW OTHOCHUTCIIbHAA
CKOpPOCTb, MTHOBCHHOC M HECHTPOCTPEMUTCIILHOC YCKOPCHUSA, IMEPUOJ W YaCTOTA BPAIICHUA U
KOJ'IG6E[HHI>1; CTaTUCTUYECKUM IIOAXOH IS OMNHUCAHUS TOBEACHUS COBOKYITHOCTH 0OJIBIIIOTO
4qucija 94aCTul, BKJIIOYAIOIIHI BBEACHHE MHKPOCKOIIMYCCKUX U MAKPOCKOITNYCCKUXITIAPAMECTPOB;

— ONMCBHIBATh J€MOHCTpAIlMOHHbIE OMBITHI boiis, onbiTel [amunes ans u3ydeHHs
SBJICHUsI CBOOOJHOTO TMAJAEHUS TeJ, ONUCBHIBATH 3KCIEPUMEHTHl MO0 HM3MEPEHHIO YCKOPEHHUs
cBOOOJTHOTO MAJICHUS; IeNIaTh BBIBOJBI 00 0COOEHHOCTSIX CBOOOJHOTO MaJCHUS TN B BAaKyyMe U
B Bo3ayxe; omnbIT KaBeHauina 1O HM3MEPEHHMIO T'PABUTALMOHHOW TMOCTOSHHOM, OMBIT IO
COXPAHEHUIO COCTOSHUS MOKOS (ONBIT, MOATBEPXKAAIOIINHA 3aKOH HWHEPIHH); SKCIEPUMEHT IO
U3MEpEeHHI0  Kod(duumeHTa  TpeHHs  CKOJbXEHHS; ONUChIBATH M BOCIPOU3BOAMUTH
JIEMOHCTPAIIMOHHBIE OIBITHI 0 PACHPOCTPAHEHUIO NPOJOJIBHBIX MEXaHWYECKUX BOJIH B
NpYKHHE M B rase, MOMEpPEYHBIX MEXaHWYECKHX BOJIH B MPYXKHHE U IIHYpE; OIHCHIBATh
HKCIEPUMEHT 110 U3MEPEHUIO ¢ oMoInbio 3ddekra JJomnepa ckopocTH IBUKYIIUXCS 0OBEKTOB:



MalliH; IEMOHCTPAIL[MOHHBIE SKCIIEPUMEHTBHI, IT03BOJISIONIME YCTAHOBUTD /IS Ta3a B3aMMOCBSI3b
MEX]ly €ro JaBJeHHEM, 00bEMOM, MAcCOW M TEMIEpPaTypol; OOBSCHATH Tra30BbIE 3aKOHBI Ha
OCHOBE  MOJIEKYJISIPHO-KMHETUYECKOH  TEOpUHU; OMNbBITHL, WJUIIOCTPUPYIOIIME H3MEHEHUE
BHYTPEHHE 3HEpPIUM Teja MpPU COBEPLIEHMH PaOOThI; JEMOHCTPALIMOHHBIE SKCIEPUMEHTHI 110
UIEKTPU3ALUU TEJ U OOBACHATH UX PE3YIbTATHI; SKCIEPUMEHT 10 U3MEPEHUIO 3JIEKTPOEMKOCTH
KOHJIEHCATOPa; JEMOHCTPAL[MIOHHBIN OINBIT HA MOCIEI0BATEIbHOE U MAPAJUIEIbHOE COCIUHEHUS
IIPOBOJJHUKOB; IKCIIEPUMEHT 10 U3MEPEHUIO CUJIbI TOKA U HAIIPSDKEHUS ¢ IOMOLIbIO aMIIepMeTpa
u BojibTMETpa, no wusMepeHuto OJIC U BHYTpEHHEro CONpPOTHBIICHHS IPOBOJHUKA,;
¢byHnaMeHTanpHbIe (pU3MUYECKHEe ONBITHI Dpcrena M Amriiepa, MOBEICHHE PaMKH C TOKOM B
OJIHOPOJIHOM MarHUTHOM I0JI€, B3aUMOJIEHCTBHE TOKOB; IEMOHCTPAlMOHHBIE ONbITHl Papanes ¢
KAaTyIIKaM{ U MOCTOSIHHBIM MAarHUTOM, SIBJIEHHE JIEKTPOMArHUTHOM MHIYKIMH; SHEProoOMeH
MEXAY 3JEKTPUYECKUM U MarHUTHBIM IOJIEM B KOJieOaTelIbHOM KOHTYPE U SIBJICHHE PE30HAHCA,
OTKCHIBATh BHIIPSIMIIEHUE IEPEMEHHOI0 TOKa C MOMOILBIO MOIYIPOBOJHUKOBOTO JHOMA; OIBIT
[0 HW3MEPEHHUIO II0Ka3aTessl MpeNOMIIEHUs CTeKJa; AKCIEPUMEHT 10 M3MEPEHUIO0 JUIMHBI
CBETOBOM BOJIHBI C IOMOIIBIO TU(PAKIIUOHHON PEUIETKH; CIIOCOOHOCTH ONPEAEIIATh HAallPaBJICHNE
BEKTOpa MarHUTHOM MHIYKIMHM U CHJIbI, JEMCTBYIOLIEH Ha NMPOBOJHUK C TOKOM B MarHUTHOM
0JIe; CIOCOOHOCTh MHTEPIPETUPOBATH: TEIUIOBOE AECHCTBUE AIIEKTPUYECKOIO TOKA, Iepenady
MOIIIHOCTH OT UCTOYHHUKA K TIOTPEOUTEINIO, IBJICHHS OTPa’KEHUS U MPEIOMIIEHUSI CBETOBBIX BOJIH,
SIBJICHUE TOJHOTO BHYTPEHHEro OTPa)KE€HHUS, SIBIICHUE IUCIEPCUH, PE3YylbTaThl (OMHCHIBATH)
J€MOHCTPAIIMOHHBIX AKCIEPUMEHTOB MO HAOIIOACHUIO SBJICHUM HMHTepdepeHIn: U Tudpakiuu
CBETA;

— KJIacCU(UITUPOBATh arperaTHble COCTOSHUS BEIIECTBA; XapaKTepHU30BaTh H3MEHEHUS
CTPYKTYpPBI ~arperaTHbIX COCTOSHUM BemecTBa TpH  (a30BBIX IEpexojiaX; OOBSICHATH
OCOOCHHOCTh TEMIepaTyphl Kak IapaMeTrpa COCTOSIHUSI CHUCTEMbl; OMNHCHIBATh SIBJICHHE
ANEKTPOCTATUYECKON NHIYKIIUU;

— OOBSCHATH 3aBHCHUMOCTH JJICKTPOEMKOCTH IIJIOCKOTO KOHJIEHCATOpa OT TUIOIIAJH
IJACTHH W PACCTOSIHUS MEXIy HUMH;, (OpMyIupoBaTh 3akoHbl HprOTOHA, TPUHIUI
CYIIEPITO3HITNHU CHJI, 3aKOH BCEMUPHOTO TATOTECHHMS, 3aKOH ['yKa; 3aKOHBI COXPAHEHHS UMITYJIbCA
W DHEPTUM C YYETOM TpaHUI] HX MPUMEHHMOCTH; TIOCTYJaThl CIECHHUAIBHOW TEOPHH
OTHOCHTEIILHOCTH W CIICJICTBUS W3 HHX; JIeJaTh BBIBOJl, YTO CKOPOCTh CBETa MaKCHMaJIbHO
BO3MOJKHAsi CKOPOCTh PaclpoCTpaHEHHUs JHO00r0 B3aWMOJCHCTBHUS, BOCIPOU3BOIUTH OCHOBHOE
ypaBHEHHE MOJICKYJIIPHO-KMHETHYECKOW TeopuH, 3akoH [lanpToHa, ypaBHeHue Kianelipona —
MenneneeBa, 3akoH boitns — Mapuotra, 3akon ['eii-Jltoccaka, 3akon Illapins; ycnoBus
WJICATHPHOCTH Ta3a, a TAaKXKE ONMUCHIBATh SIBJICHUE WOHM3AIlMW; TEPBBIA M BTOPOW 3aKOHBI
TEPMOJMHAMUKH, 3aKOH COXpaHEHUs JJICKTPUUECKOTo 3apsna W 3akoH KylloHa, rpaHuUIlbl UX
MPUMEHUMOCTH; MPUMEHSTH MOJyYEHHBIE 3HAHUS JUIS PEIICHUS 3a/1a4/00bsCHEHHs SIBICHUH,
HaOI0JaeMbIX B MPUPOJAE U B OBITY, B T.4Y. OMUCHIBATH PACHPOCTPAHEHHE CEHCMHUYECKUX BOJIH,
SIBJICHUE TIOJISIPU3alMH; MPOTHO3MPOBATh BIMSHHE HEBECOMOCTH Ha IMOBEJICHHE KOCMOHABTOB
NP JUTUTENBHBIX ~ KOCMHYECKHX  IIOJIETaX; TMPOTHO3MPOBATh  BO3MOXKHBIE  BapHUaHThI
BBIHYXJICHHBIX KOJIOaHUN OJHOTO W TOTO K€ MasTHHUKA B Cpelax C pPa3sHOW IUIOTHOCTHIO;
OIICHUBATh DSHEPrUI0 IOKOS YAaCTHUI]; CHOCOOHOCTh OOBSCHATH: YCIOBHS CYIIECTBOBAHUSA
AIIEKTPUYECKOTO TOKA, NPHUHIMUIIBI Tepeladydl DIEKTPOIHEPTUd Ha OOJbIIMe pPacCTOSHUS,
3aBUCUMOCTh MHTEHCHUBHOCTU 3JEKTPOMAarHUTHOM BOJHBI OT YCKOPEHHUS U3JIy4arollen
3apsUKEHHOW YacTHIbl, OT PAaCCTOSIHUSA OO HMCTOYHHMKA HM3JIYYEHHUS M €r0 4acTOThl, B3aUMHOE
yCcUJIeHHE U OocllablieHue BOJIH B MPOCTPAHCTBE; CIOCOOHOCTHh (hOPMYIUPOBATH: 3aKOHBI OMa It
OJIHOPOJIHOTO MPOBOJAHMKA, JUISl 3aMKHYTOMW IIE€MU ¢ OJJHUM M HECKOJIbKUMU UCTOUYHHUKAMU, 3aKOH
®apanes, mpaBwiIo OypaBuMKa U MPaBUIIO JIEBOM PYKU, MPUHIUIBI CYNEPIIO3UIIMA MArHUTHBIX
noJseu, 3akoH Amrepa, npuHUUN ['rolireHca, 3aKOH OTPAKEHUs, 3aKOH MPETOMIICHUS, TPUHLIUI
I'toiirenca —@peHens, ycIoBUS MUHUMYMOB U MAaKCUMYMOB MIPU HHTEPGEPEHIINN BOJIH, YCIOBHS
TU(PPAKIMOHHOTO MUHUMYMa Ha MIETHM W TJIaBHBIX MAaKCUMyMOB IpH AU(dpakiuu cBeTa Ha
TU(PPAKIMOHHON  pelieTke; MPUHIUI  DJIEKTPOJABUTATENsT TOCTOSHHOTO  TOKa, Macc-
cnekTporpada, IHMKIOTPOHA, MOJYINPOBOJAHUKOBOTO [HOJA, TpPAH3UCTOpa, TpaHcopmaropa,
reHepaTopa MepeMEeHHOTO TOKa, ONTHUYECKUX MPUOOPOB, YBEIUYUBAIOUIUX YIOJ 3pEHUS: JYIIbI,
MHKPOCKOTIA, TENECKOTIA.



JIMYHOCTHBIE:

B IICHHOCTHO-OPUEHTALMOHHON cepe— OLeHKa U MOJOKHUTEIHHOE OTHOIIEHUE K BKIIA1Ly
(¢U3UKK B Pa3BUTHE COBPEMEHHON HAYKU U TEXHUKH, TOHUMAHUE BO3ZMOXKHOCTH MPEICTABICHUS
AIIEMEHTOB IPAKTUYECKUX 3a]a4 B BUAC(PU3MUECKUX 3a/1a4;

B TpyHOBOi cepe — roToBHOCTh K pemeHuto 3amanuii KUM EI'D mo ¢usuke kak
3JIEMEHTa OCO3HAHHOTO BBIOOpa Oymyiel mpodeccuu;

B T03HABATEIbHOU (KOTHUTHBHOMW, MHTEIJIEKTYalbHOU) cpepe — ymMeHHue BOCIPUHHUMATH
IIPUPO/IHBIE U OBITOBBIE SIBIIEHUS, IPOLIECCHI, 3a]ja4 KaK (pu3nueckue.

MeTanpeaMeTHbIe:  061a0eHUe  VHUBCPCANbHLIMU — YYEeOHbIMU  NO3HABAMENbHbIMU
oelucmeusImu.:

- HUMETHh HAaBBIK CMBICJIOBOT'O UTCHU S,

- CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/ladyl B 0Opa30BaTEIbHOMN NEATEILHOCTH U
KU3HEHHBIX CUTYaIUsX.

Osnaodenue yHugepcanbHuolMu KOMMYHUKAMUBHBIMU OCUCMBUAMU:
— CaMOCTOSITEIBHO Pa3BEPHYTO, JIOTUYHOTO W TOYHOTO H3JIaraTh CBOKO TOYKY 3pPEHUS C
WCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

- BIIQJIETh PA3JIMYHBIMU CIIOCO0aMU OOIIEHUS U B3aUMOICUCTBHS.

Ognadenue yHugepcantbHbLMU pe2yisimusHbIMU OeUCmEUAMU:
- CaMOCTOSITEIIEHO OCYIIECTBIISTH MO3HABATEIIBHYIO JIESITETHHOCTD;
- BBISBJISITH  MPOOJIEMBI, CTaBUTh M (OPMYJIHPOBATH COOCTBEHHBIC 3a7adyd B

o0pa3oBaTeNIbHOW  JEATEIILHOCTA H B JKA3HEHHBIX  CHUTyallUsAX, BKJIOYas  0OJIACTh
po(heCCHOHATLHOTO CaMOOTIPEICIICHUS;

- pacmupsaTh paMKH y4eOHOTO IpeaMeTa Ha OCHOBE JIMYHBIX MPENNOUYTEeHUH, MPOSBISTH
MHTEPEC K COLMAIbHOM MpoOIeMaTHKe;

- CrocoOCTBOBAaTh (OPMHUPOBAHUIO M TPOSIBICHUIO IMIMPOKOW SPYAMLIIMH B Pa3HBIX
o0JacTsx 3HaHUM, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHb;

- BJI1aJC€Th HaBbIKaMH MMO3HaBaTEIILHOM pe(l)J'IeKCI/II/I KaK 0CO3HaHUs COBEPIIACMBbIX HCﬁCTBHﬁ
1 MBICJIIMTCIIBHBIX ITPOLECCOB, UX PE3YIILTATOB U OCHOBaHHﬁ; HCIIOJIBb30BAaThb HpI/IéMI)I pe(i)J'ICKCI/II/I
IJI1 OICHKH CUTyalluu, BBI60pa BCPHOI'0O PCIICHM,

- YUUTHIBaTh MOTUBBI U apPT'YMEHTHI APYTUX [IPU aHAIIU3€ PE3YIbTATOB JIEATEIbHOCTH;
- MIpU3HABaTh CBOE IIPABO U MPABO JIPYTUX Ha OIIMOKU;
— pa3BHUBaTh CIIOCOOHOCTH MOHUMATH MUP C MO3UIUH JPYTOTO YeJIOBEKa.

2. TemaTnyeckoe NJIAHMPOBAHME C YKAa3aHHEM KOJHMYeCTBA 4YacOB, OTBOAUMBIX Ha
OCBOCHHE KaKI0H TeMbI ¢ Y4¢TOM padoyeil MporpaMMbl BOCIIUTAHUS

Temaruveckoe IIaHUPOBAHUE IICKTUBHOTO Kypca uist 11 kiacca coCTaBICHO € y4eToM
paboyeil mporpamMmbl BOCHHUTaHHA. B BocmuTaHMM JAeTel IOHOIIECKOTO Bo3pacta (ypoeeHs
cpeonezo o0we20 006pazoeanus) TaKUM TIPHOPUTETOM SIBIIETCS CO3JaHHE OJarompUsTHBIX
YCIOBUH Al MPUOOPETEHUS IKOJIbHIUKAMU OIBITAa OCYILIECTBICHHS COLMATbHO 3HAYUMBIX JICI.

LenessiM npuoputeroM Ha ypoBHe COQO siBisieTcs co3aHue ONaronpusSTHBIX YCIOBUN IS

MPUOOpPETEHUs IKOJILHUKAMHU OTIBITa OCYIIECTBIECHUS COIIMATFHO 3HAYMMBIX JEI:
1) omBIT JieJ1, HAMPABJICHHBIX Ha 3a00Ty O CBOEH CeMbe, POAHBIX U OJIU3KUX;
2)Tpy/A0OBOM OMBIT, OMBIT YYAaCTUS B IPOU3BOACTBEHHOMN MIPAKTHUKE;
3) OIBIT JieJ1, HANIPABJICHHBIX HA T0JIb3Y CBOEMY POJAHOMY TOPOJY MM CEIly, CTPaHE B IICJIOM,
OTIBITACSITENILHOTO BBIPAXKEHHSI COOCTBEHHOM IPayKAaHCKON MO3UINH;
4) OmBIT IPUPOJIOOXPAHHBIX JICIT;
5) omBIT pa3pelneHus: BOSHUKAIOMIMX KOHMIMKTHBIX CUTYAIMH B IITKOJIC, TOMa HITH Ha YIIUIIE;
6) OMBIT CAaMOCTOATEILHOIO MPUOOPETEHUS HOBBIX 3HAHWIA, MPOBEICHHS HAYYHBIX
HCCIIEIOBAHUI, OTIBIT TPOEKTHOU JIESITEIBHOCTH;



7) OMIBIT W3y4YCHUSs, 3aIIUTHI U BOCCTAHOBJICHUS KYJIbTYPHOTO HACJIEAMS YEJIOBEYECTBA,

OTIBITCO3JIaHHsI COOCTBEHHBIX MIPOM3BECHUI KYJIBTYpPBI, OIBIT TBOPYECKOTO CAMOBBIPAKCHUS;

8) ombIT BeieHUs 370pOBOr0 00pa3a )HU3HH U 3a00ThI O 3I0POBBE APYTHX JIFOCH;

9) omeIT OKa3aHUS TIOMOLIM OKPYXAMOUIMM, 3a00Thl O MajblllaX WA MOXKUIBIX
JIOJS1X, BOJIOHTEPCKUN OIIBIT;

10) ombIT caMOIO3HAHKS U CAMOAHANIN3a, OTBIT COLUAIBHO MPUEMIIEMOTO CaMOBBIPAKEHHS

rcaMopeaan3aliu.
TEMATHYECKOE IIJIAHUPOBAHHUE 11 kaacc
No Tema Koauuect
BO
ypoka ypoka 4ACOB
Paznen 1. Mexanuka 5
1 Pemenne 3amanuii 6a30BOTO YpOBHS CIIOKHOCTU 1O TEME 1
«Kunematuka» (Ne 1
KM EI'D no dusuke)
2 Pemenne 3amanuii 6a30BOr0 YpOBHS CIIOKHOCTU TIO TEME 1
«lmHamukay (Ne 2
KM EI'D no dusuke)
3 Pemenne 3amanuii 6a30BOTO ypPOBHS CIOKHOCTH IO TEMeE 1
«MexaHndecKkue
koJiebanus 1 BoHbD (Ne 3 KMM EI'D no ¢usuke)
4 Pemenue 3amanuii 06a30BOr0 YpOBHSI CIIOKHOCTH IO pasieny 1
«MexaHuKa
(NeNe 5 - 6 KMM EI'D o du3suke)
5 Pemenne 3aganuii MOBBIIEHHOTO YPOBHS CJIOKHOCTH IO pa3ieny 1
«Mexanuka» (Ne 4 KM EI'D no du3uke)
Paznen 2. MonekynspHas pu3rka 1 TepMOAMHAMUKA 3
6 Pemenne 3amannii 6a30BOTO YpPOBHSI CJIOKHOCTH TIO TEMeE 1
«MounekynsipHas
dusukay (NeNe 7, 9 KM EI'D no ¢dusuke)
7 Pemenne 3amanuii 6a30BOro ypOBHS CIIOKHOCTH TIO TEME 1
«TepMoguHAMUKAY
(NeNe 9, 11 KMM EI'D no ¢pusuke)
8 Pemenne 3amaHuii MOBBITIEHHOTO YPOBHS CJIOKHOCTH T10 1
paznmeny
«Monexymnsapras ¢usuka. Tepmoaunamukay (Ne 10 KUM EI'D no
(buszuke)
Paznen 4. DnexTpoanHaMuKa 5
9 Pemenue 3agannii 6a30BOro ypoBHSI CIOKHOCTH IO TeMam 1
«DNEKTPUIECKOE
rmoJjiey, «3aKkoHbl NocTOSTHHOTO ToKay (Ne 12 KMM EI'D o ¢dwusuke)
10 Pemenue 3ananuii 6a30BOr0 YpOBHSI CIOKHOCTH IO TEMaM 1
«MarsuTHoOeE I0Jie»,
«9nexkrpomarautHas uHAYKIUSy (Ne 13 KMM EI'D no ¢usuke)
11 Pemenue 3amanuii 6a30BOro ypoBHS CIOKHOCTH 110 TEMaM 1
«DNEeKTPOMarHUTHBIE
KoJiebaHus U BOHB, «Ontukay (Ne 14 KUM EI'D no ¢usuke)
12 Pemenne 3amaHmii  0a30BOrO YpOBHSL CIIOKHOCTH IO 1
pazaeny
«OnekrpoauHamukay (NeNe 16 - 17 KM EI'D no ¢usuke)
13 Pemenne 3amaHuii MOBBIIIEHHOTO YPOBHS CIOXHOCTH TIO 1
pazaeny
«OnekrpoauHamukay (Ne 15 KM EI'D no dusuke)
Pasznen 5. KBantoBas ¢pusuka 2
14 Pemenue 3amanuii 6a30BOTO M MOBBIIIEHHOTO YPOBHS CIIOXXHOCTH 1
Mo paseny
«KBanToBas dusuka» (NeNe 18 — 19, 26 KMM EI'D no dusuke)
15 Pemenne pacdeTHBIX 3aad BBICOKOTO YpPOBHS CJIOXHOCTHU 1
o paszerny
«KBanToBas ¢uzuka» (Ne 29 KUM EI'D no ¢usuke)
Paznen 6. Obo0maromiee moBTOpeHUE 2




16 Pemenue 3amanuii 6a30BOT0 YpOBHS CIIOXKHOCTH Ha 1
HKCIIEPUMEHTAIbHbBIC YMEHUS
1 METOA0JIOTHI0 HaydHoro no3HaHus (NeNe 22 — 23 KM EI'D no
(dbusuke)
17 Pemenue 3a1anuii MHTErpUPOBAHHBIX 3a/laHUN 0a30BOTO U 1
MOBBIIIEHHOTO YPOBHS CIIOKHOCTHU 10 Kypey (usuxu (Ne 20 - 21
KHM EI'D no ¢usuxe)
HUTOI'O: 17
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