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IHHOACHUTEJIBHASA 3AIINCKA

[Tporpamma y4eOHOro Kypca BHEYpOUHOH nesTeabHOCTH «Pemenue 3amad mo (U3MKE MOBBIIMICHHOW CIOXKHOCTH» pa3paboTaHa Ha OCHOBE
MOJIOXKEHUH W TpeOOBaHUM K pe3yjbTaTaM OCBOCHHS OCHOBHOHM 00pa3oBaTellbHOW mporpammsbl, npeactaBieHHbIX B PI'OC COO, a takxke ¢ yu€ToMm
dbenepanbHOl paboyeil mporpaMMbl BOCHHUTAHMUS M KOHUEHIMM IpernojaBaHusl yuyeOHoro mpeamera «Pusnkay B 00pa30BaTENbHBIX OPraHU3AIMSIX
Poccuiickoit @enepanuu, pean3youmX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copneprkanue IporpaMMbl y4eOHOTO Kypca BHEYPOUHOH JesTenbHOCTH «Pemenne 3amad no (pu3rke NOBHIIIEHHON CI0XHOCTHY HAIPaBJICHO HA
(dhopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI Mupa oOydaromuxcs 10 kinaccoB mnpu oO0ydyeHun ux (usmke Ha 6a30BOM ypOBHE HA OCHOBE CHCTEMHO-
nesitenbHOCTHOTO Tonxoza. [Iporpamma coorBercTByeT TpeboBanusiM @I'OC COO k miiaHUpyeMbIM JTUYHOCTHBIM, MPEAMETHBIM M METaIlpeIMETHBIM
pe3ynbrataM OoOydeHHs, a TaKKe YUYHUTHIBAET HEOOXOAMMOCTh PEaTu3alliid MEXIPEIMETHBIX CBSI3ed (PU3UKU C €CTECTBEHHO-HAYYHBIMU YUEOHBIMU
npeaMmeramu. B Hell onpeaensoTcesi OCHOBHBIC IIETTH U3Y4YeHUsT (PU3UKU HAa YPOBHE CPEITHEr0 00IIero o0pa3oBaHus, ITNIAHUPYEMBIE PE3YIIbTaThl OCBOSHUS
Kypca (pU3MKHU: TMYHOCTHBIE, METAlIPEIMETHBIE, IPEIMETHbBIE (Ha 6a30BOM YpOBHE).

[Tporpamma yueOHOTO Kypca BHEYpPOUHOH AesaTenbHoCcTH «Pemenue 3a1a4 no Gpu3rKe MOBBIIIEHHON CIIOKHOCTHY BKIIIOUYALT:

. IUTAaHUPYEMBbIE PE3yNbTaThl OCBOEHMSI Kypca pU3KUKHU Ha 6a30BOM ypOBHE;

o OCBOEHHE CIIOCOOOB pElICHUs Pa3IMUYHBIX 337a4 C IBHO 3aJaHHOM (PU3NYECKOW MOJENbIO, 3a/1a4, [0APa3yMEBAIOLINX CaMOCTOSTEIbHOE
co3anue (PU3NYECKO MOeNH, aIeKBaTHON YCIOBHSIM 3a/1a4H.

Kypc BHeypouHOii 1eiTeJIbBHOCTH paccuuTaH Ha 68 yacoB (2 4aca B HEZEIIIO).

COJAEP/KAHUE OBYYEHUA

Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS



®usuka — Hayka o npupoae. Hayunble MeTOoAbI NO3HAHUS OKPYKAKOMIEr0 MUpa. Posib 3KCIIEpUMEHTA U TEOPUU B IIPOLIECCE MMO3HAHUS TPUPOIBL.
DKCIepUMEHT B (PU3UKE.

MonenupoBanue pu3nUecKUx sBJIeHUN U nporueccoB. Hayunblie runore3bl. @u3ndeckue 3aKOHbI U Teopuu. [ paHuIlbl TPUMEHUMOCTH (PU3NUECKHIX
3aKOHOB. [I[pUHIUIT COOTBETCTBUSA.

Posb 1 MecTo ¢pu3nku B GOPMHUPOBAHUU COBPEMEHHON HAYUYHOW KapTUHBI MUPA, B IPAKTHUECKON AEATEIBHOCTH JIIOJICH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe aBuxeHne. OTHOCUTENbHOCTh MEXaHNUECKOro ABMkeHus1. Cucrema orcuéra. TpaekTopusi.

[Tepemenienne, cKOpoCcTh (CpedHsisi CKOPOCTh, MTHOBEHHAsl CKOPOCTh) M YCKOPEHHE MaTepUaIbHOM TOYKH, WX MPOEKIHUH HA OCH CHCTEMBI
koopauHat. ClioKeHue NEPEMEIICHUN U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MPAMOJIUHEHHOE BIKEeHHE. [ pa@uku 3aBUCUMOCTH KOOPJUHAT, CKOPOCTH, YCKOPEHUS, TyTH U TIepEMEIICHUS
MarepuaibHON TOYKUA OT BPEMEHH.

CBoOonHoe majeHue. Y ckopeHrue cBOOOHOTO MaIeHus.

KpuBonuHeliHoe OBHKEHHE. [[BH)KEHHME MaTEpUAIbHOW TOYKHM IO OKPYXHOCTH C IIOCTOSIHHOM IO MOAYJIK CKOPOCTBIO. YTIIOBas CKOPOCTb,
nuHelHas ckopocThk. [lepron u yactora oOpanieHus. LlenTpocTpemuTebHOe YCKOpEHUE.

Tema 2. /lunamuxa

[Tpuamn otHocuTensHOCTH ["anunes. [lepsoiii 3akoH HeroToHa. MTHEpuuanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunmun cynepno3unuu cui. Bropoii 3akoH HeroToHa i1 MmatepuanbHoi Touku. Tpetnii 3akoH HeroTOHA 1151 MaTepHraibHbIX
TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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



Tpenne. Buabl TpeHus (mokosi, ckosibkeHusi, kaueHus). Cuia tpeHus. Cyxoe TpeHue. Cuila TpEHUS CKOJBXEHMS U CUJa TPEHUS I1OKOS.
Koadduuuent tpenns. Cuiia conpoTUBICHUS IPU ABMIKEHUU TeJla B )KUAKOCTH UIIM rase.

[TocTynaTenpHOE M BpalllaTesIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO Tea.

MOMEHT CUJIbI OTHOCHUTENIBHO OCH BpauieHus. [iieuo cumel. Y ciioBUs paBHOBECUS TBEPAOIrO TENA.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHE: TOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Tema 3. 3akonvl coOXpanHeHus 6 MmexaHuke

Hmnynbe MaTepualibHOM TOUYKM (Tenla), CUCTEMbl MaTepHajbHbIX TOUeK. VMMynbc Cuilbl M M3MEHEHUE UMITyJIbCa Tejla. 3aKOH COXpPaHEHUs
uMIyJbca. PeakTuBHOE BHKEHUE.

Pabora cunbl. MOIIHOCTH CUJIBL.

Kunernueckas sHeprust MaTepuajibHOM TOUKU. Teopema 00 U3MEHEHUU KUHETUYECKOM SHEPIHH.

[TorennuanbHas 3Heprus. lloTeHumanbHas sHeprus ynpyro aegopMupoBaHHON MpykuHbl. [loTeHImanbpHas sHeprus Teaa BOIM3U NOBEPXHOCTH
3emun.

[ToTeHunanbHbIe U HEMOTEHIMANbHbBIE CUIIbL. CBS3b paOOThl HEMOTEHIIMAIBHBIX CHJI C U3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH
COXPAHEHHUS MEXAaHUUYECKOM JHEPTHH.

VYrpyrue u Heynpyrue CTOIKHOBEHHUS.

Pa3nen 3. Mosekyasipuast pM3MKa M1 TePMOAUHAMHUKA

Tema 1. Ocnoebl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TOJIOKEHHUSI MOJIEKYJIIPHO-KMHETUYECKOH TEOpHHM M UX OmbITHOe oOocHoBaHMe. bpoyHoBckoe nemxenue. Juddysus. Xapaxrtep
JBMDKEHUS U B3aUMO/JICHCTBUS YaCTHIL BellecTBa. Moienu CTpOEHUs ra30B, XKHUJIKOCTEH U TBEPBIX Te U 00bICHEHHE CBOWCTB BEIIECTBA HA OCHOBE 3TUX
Mozenen. Macca u pazmepsl Mosiekyn. KomnuectBo Beniectsa. [locrosanas ABoraapo.

TemnoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Monenb uaeanbHOro raza. OCHOBHOE ypaBHEHHE MOJIEKYIISIPHO-KMHETHUECKOW TEOPUH HJICAIbHOTO ra3a. AOCOMIOTHAs TeMIepaTypa Kak Mepa

CpeIHENl KMHETUYECKOW SHEpPruu TEIUIOBOro JBMKEHMs dactull rasa. lllkama temmneparyp KenbBuHa. I'a3oBble 3akoHbI. YpaBHeHue MeHnpaeneeBa—



Knaneiipona. 3akon JlaneTona. M30mpolieccrl B HICATBHOM Ta3e C MOCTOSIHHBIM KOJMYECTBOM BeliecTBa. [ paduueckoe npecTaBiIeHne n30MpoIecCoB:
U30TEpMa, U30X0pa, u306apa.

TexHuuyeckue yCTpoHCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Tema 2. Ocnosvt mepmoounHamurku

TepmoauHaMudeckas cucteMa. BHYTpeHHsIs SJHEPrusi TEPMOJMHAMUYECKOIN CUCTEMBI B cIToco0bI €€ n3MeHeHus. KomuuecTBo TemioTsl 1 padora.
BHyTpeHHsq 3HEeprus 0JHOATOMHOTO MJIE€AbHOIO ra3a. Buspl Temionepenaun: TemIONPOBOIHOCTh, KOHBEKIUS, U3TyUyeHUE. Y JebHas TEIIOEMKOCTD
BellecTBa. KonnyecTBo TEMIOTHI IpHU TEIUIONEpeaaye.

[Tonsitue o0 ammabatHom mpouecce. [lepBwiii 3akoH TepMoauHAMUKU. lIprMeHeHHE MEepBOro 3aKOHA TEPMOAMHAMUKH K H30IPOIECCaM.
I'paduueckas nHTEpIIpeTais paboTHI rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTh nMpoieccoB B MpUPO/IE.

TemnoBeie MamuHbl. [IpuHIMNBI HelicTBUSA TeIuioBbIX MamiuH. [IpeoOpasoBanusi HEpTUM B TEIUIOBBIX MaminHax. KoadduiueHT mone3Horo
neiictBus tenoBoi MamuHbl. [{uki KapHo u ero ko3 guiueHT mnoyie3Horo AecTBus. DK0J0rnyeckue npoodaeMbl TEIIOIHEPTETUKH.

TexHUuyecKkue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHHE: JBUTAaTEIh BHYTPEHHETO CropaHusi, ObITOBOM XOJIOAUIbHUK, KOHIULIUOHEP.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpazoBanue u KoHaeHcanus. Vicnapenue u kuneHue. AOCONMIOTHAs U OTHOCUTEbHAS BIAXHOCTh Bo3ayXa. HachleHHbli map. Y ienbHas
TeIuioTa NapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHMUS.

Teépnoe tenmo. Kpucramnmuyeckue u amopdHbie Tena. AHU30TPOIUS CBOMCTB KpUCTALIOB. JKunkue kpuctamuibl. COBpeMEHHBIE MaTepHabI.
[TnaBneHue u KpucTayuIM3anus. Y JesbHas TerioTa iasneHus. Cyonumarus.

YpaBHeHUE TeII0BOro HagaHca.

TexHuuyeckue ycTpOHMCTBAa U NPAKTHUECKOE MPUMEHEHHUE: TUTPOMETP M ICHUXPOMETP, KAJIOPUMETP, TEXHOJOTHUHU IMOJIYYEHHS] COBPEMEHHBIX
MaTepUasoB, B TOM YUCIIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHUH.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka



Onexrpuzauust Teia. ODJeKTpUuecKui 3apsia. /[Ba Bupa snexkTpuueckux 3apanoB. [IpoBOAHMKHM, AMAIEKTPUKUA U MOJIYHPOBOAHHUKHU. 3aKOH
COXPAHEHHUS IEKTPUYECKOTO 3apsAa.

B3aumoneiictBue 3apsagoB. 3akoH Kynona. TodedHbli 37€KTpUYECKU 3apsai. DJeKTpudeckoe moje. Hanpssk€HHOCTh 3JIEKTPUUYECKOro MOJIs.
[IpuHIUI CynepIO3UIIUK SJIEKTPUUECKUX Tosel. JIMHUN HAPpsSKEHHOCTH 2JIEKTPUYECKOTO MTOJISL.

Pabora cun snexrpocratnueckoro nois. Ilorenuunan. PasHocts nmoteHumanoB. IIpoBOAHMKM M TUAJIEKTPUKU B 3JIEKTPOCTATHUECKOM IIOJIE.
JusnexTpudeckas IPOHULAEMOCTb.

OnexTpoéMKocTh. KoHneHcaTop. DiIeKTpOEMKOCTD IIIOCKOIO KOHAEHCATOpa. JHEPTUs 3apsKEHHOTO KOHIEHCATOopa.

TexHuueckue yCcTpOHCTBa U MPAKTHUUECKOE IMPUMEHEHHUE: DJIEKTPOCKOI, JJIEKTPOMETP, D3JIEKTpOCTAaTHYeCKas 3alluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJIEHCATOP, KONIMPOBAJIbHBIN annapar, CTpyWHbII IPUHTED.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUYECKUH TOK. Y CJIOBHSI CYILIECTBOBAHUS JJIEKTpUUECcKOoro Toka. Mcrounuku Toka. Cuna toka. IlocTosiHHBIN TOK.

Hampsokenue. 3akon Oma 1715 yyacTka LernH.

DNEeKTpUUEcKOe COMPOTHUBIICHUE. YJElbHOE CONpOTHUBIEHUE BelecTBa. llocnenoBarenbHOe, MapajieIbHOE, CMEIIAHHOE COEIUHEHHE
IIPOBOJHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOmHOCTb 31EKTPUYECKOT0 TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTHUBIIEHNE UCTOYHHMKA TOKa. 3akoH OMa /171 OoJTHOM (3aMKHYTOM) anekTpudeckoil nenu. Kopotkoe
3aMbIKaHUE.

ONEeKTpOHHAs TPOBOAUMOCTD TBEPABIX METAJUIOB. 3aBUCHMOCTh COIIPOTUBIIEHUS METAJIIOB OT TeMIepaTypbl. CBEpXIIPOBOAUMOCTD.

DneKTpuuecKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHAs ¥ TPUMECHAs: TPOBOAMMOCTH MOTYIPOBOJHUKOB. CBolcTBa p—N-niepexoa. [lomynpoBogHIKOBBIE TPHUOOPHI.

DIIEKTPUYECKHI TOK B paCTBOpaxX M pacIuiaBax 3JIEKTPOJIIMTOB. DIIEKTPOIUTHYECKAS JUCCONMALUS. DIEKTPOIIN3.

OnexkTpuueckuil TOK B ra3zax. CaMOCTOSATENbHBIN U HECAMOCTOSTENbHBIN pa3psaa. Monnus. [1na3ma.



TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHUE: aMIIEPMETP, BOIBTMETP, PEOCTAT, HICTOYHUKH TOKA, SJIEKTPOHATrpeBaTeIbHbIE TPHOOPHI,
AJIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP COMPOTHUBIICHUS, BAKYYMHBIH AHMOJ, TEPMUCTOPHI U (POTOPE3UCTOPHI, MOTYINPOBOJHUKOBBIM AHO],
rajibBaHUKa.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmpoMacZHUMHAA UHOYKYUSA

[locTostHHBIE MarHuThHl. B3anmoelcTBUEe NOCTOSHHBIX MarHUTOB. MaruutHoe noJie. Bektop MarHutHON uHAyKuu. [IpuHiun cyneprno3unuun
MarHuTHbIX nosneu. JIunum MmarautHoM nHAyKuMK. KapTuHa TMHUNA MarHUTHOM MHAYKIIMU TOJI TOCTOSIHHBIX MAarHUTOB.

MarnuTHo€ 1oJsie TpOBOJHUKA ¢ TOKOM. KapTrHa TMHUN MHAYKIIMK MAarHUTHOTO MOJIs1 JIMHHOTO MPSIMOT0 IPOBOJHUKA U 3aMKHYTOI'0 KOJIBLIEBOTO
IIPOBOJHMKA, KaTYIIKU ¢ TOKOM. OnbIT Opcrena. BzaumonelicTBue NpoBOIHUKOB ¢ TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna JlopeHua, e€ MOAYNb U HarpaBlieHHe. J[BUKeHHE 3apsKeHHON YacTHIIbI B OTHOPOIHOM MarHUTHOM mnosie. PaGorta cuisl Jlopenna.

SIBieHME 2IEKTPOMarHUTHOM MHYKIUH. [[0TOK BEKTOpa MarHUTHON MHAYKLMU. DJIEKTPOABIIKYILAs CUIa MHIYKIUHU. 3aKOH 3JIEKTPOMarHUTH 0N
nHaykunn Gapanest.

BuxpeBoe anekrpudeckoe nosie. DJIEKTPOIBUKYILAs CHJIa MHAYKLIHUN B IMPOBOJHUKE, ABMKYIIEMCS MMOCTYHNATENbHO B OAHOPOJHOM MarHUTHOM
T0JIE.

IIpaBuno Jlenna.

NHIyKTUBHOCTG. fIBIE€HNE CAMOWHIYKIIUH. DJIEKTPOABIKYILAs CHIJIA CAMOUHYKIUH.

DHeprus MarHUTHOTO TIOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoMcTBa M NPAKTHUECKOE IPUMEHEHME: IOCTOSIHHBIE MAarHWUThI, 3JIEKTPOMArHUTHI, AJIEKTPOABUIaTENlb, YCKOPUTEIH

SJICMCHTAPHBIX YaCTUI[, MHAYKIIHMOHHA I1CYb.



Llemoncmpayuu

OmnbIT OpcTeaa.

OTKJIOHEHUE AIEKTPOHHOIO ITy4YKa MarHUTHBIM MOJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuita Amniepa.

[HetictBue cuibl JIopeH1ia Ha HOHBI 3JIEKTPOJIUTA.

SIBieHME ANEKTPOMArHUTHOM MHYKIIMH.

IIpaBuno Jlenna.

3aBUCUMOCTBD AJIEKTPOJBHIKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHS] MAarHUTHOTO MOTOKA.
SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

W3y4yeHre MarHUTHOTO TOJISl KaTYIIKH C TOKOM.

HccnenoBanne JeNCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUSI BHCKTpOMaFHHTHOﬁ HUHAYKIU.

Pa3nes 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpoOMAZHUMHbIE KONCOAHUA

Konebarenbnas cuctema. CBoOoIHbIE MexaHHUecKHe KoeOanus. 'apmonndeckue konedbanus. [lepuon, yacrora, ammnryaa u ¢aza KkoneOaHui.
[IpyxuHHBINA MassTHUK. MaTeMaTu4eckuili MasTHUK. Y paBHEHHE rapMOHUYECKNX KosieOanuil. [IpeBpaliienue sHepruu Mpu rapMOHUYECKUX KOIeOaHUsX.

Koneb6arenbHblit kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOaHUs B HACaTbHOM KOJIe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXTy MEXaHUUYECKUMHU

U JICKTPOMAarHUTHBIMU Kosiebanusmu. @opmyna ToMcoHa. 3aKOH COXpaHEHHs SHEPTHU B UICATBHOM KOJIe0aTeIbHOM KOHTYPE.



[IpencraBnenne o 3aryxammmx KojeOaHUsSX. BBIHYyXIEHHbIE MeXaHUYecKne KoiieOanws. Pe3onanc. BeIHYXIEHHBIC SICKTPOMArHUTHBIC
KoJIeOaHHsI.

ITepemennbiit TOk. CUHYCOUATBHBINA EPEMEHHBIA TOK. MOIIIHOCTh MEPEMEHHOTO TOKA. AMIUIUTYAHOE U JACHCTBYIOIIEE 3HAUYCHHUE CUJIbI TOKA U
HaIPsKEHUSI.

Tpanchopmarop. [Ipon3BoacTBO, IEpeava u NOTPEOICHUE AIEKTPUICCKON SHEPTUU. DKOJIOTUISCKUE PUCKU ITPH POU3BOACTBE IIEKTPOIHEPTUH.
KynbTypa ncnonb30BaHus 3IEKTPOIHEPTUU B TOBCEIHEBHOM JKHU3HH.

TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHUE: ANEKTPUIECKUIl 3BOHOK, TeHEpaTOp MEPEMEHHOT0 TOKa, JIMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KoJjiedaTebHOM crucTeMbl (IPY>KUHHBIN WJIM MaTEMATUYECKUN MasTHUK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBaHue CBOMCTB BBIHYXK/ICHHBIX KOJIeOaHUH.

Hab6monenue pezonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusI.

OcrumorpaMmbl (3aBUCUMOCTH CHITHI TOKA U HATIPSKEHUST OT BPEMEHH ) [T AJIEKTPOMArHUTHBIX KOJIEOaHHIA.

Pe3onaHc npu nmocnenoBaTeaIbHOM COEIMHEHUH PE3UCTOPa, KaTyIIKM MHAYKTUBHOCTH M KOHJAEHCAaTOopa.

Mogenb TUHUN SIEKTPOIIePEIauH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCMMOCTH TIEpHUOIa MaJIbIX KOJIeOaHUI Tpy3a HA HUTH OT JUIMHBI HUTH U MacChl Tpy3a.

HccnenoBanue nepeMEeHHOT0 TOKa B IIEMH U3 MOCIIEI0BATEIbHO COEUHEHHBIX KOHIEHCATOPA, KATYIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHbLE 60TIHbL

Mexanudeckue BOJHBI, yciaoBus pacnpoctpaneHus. [lepnoa. CkopocTh pacpoCcTpaHeHHS U JUTHHA BOJIHBI. [lomiepednbie U Mpo10IbHBIE BOJHEI.
WuTepdepennys u audpaxims MEXaHHIECKUX BOJH.

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



ONEKTPOMAarHUTHBIE BOJHBI. Y CJIOBUS U3IY4YEHMs JIEKTPOMAarHUTHBIX BOJH. B3aumuast opuentauust Bekropos E, B, V B snexkrpomarHuTHOMN
BoJiHE. CBOMCTBA JIEKTPOMAarHUTHBIX BOJIH: OTpaXKEHUE, MpeJoMJIeHUe, nosisgpusanus, audpaxuus, uareppeperuns. CKOpocTh 3JIEKTPOMArHUTHBIX
BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [I[ppuMeHeHue 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

IIpuHIMIIBI paguoCBA3U U TeleBuaeHUs. Pagronokanusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuuecKkue yCTpONCTBA U IIPAKTUYECKOE IIPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YJIBTPa3BYKOBasl AMATHOCTHKA B TEXHUKE U MEIULIMHE,
pamap, paIHoNpUEMHHIK, TeICBU30p, aHTeHHA, TesedoH, CBY-meds.

Jlemoncmpayuu

OO6pa3zoBaHue 1 paclpoOCTPAaHEHHUE NONIEPEYHBIX U MPOJOIBHBIX BOJIH.

Kounebromieecs Te0 Kak HCTOYHUK 3BYKA.

Habmonenne orpaxkeHus U IpeIOMIIEHUS! MEXaHUYECKUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiul MEXaHUUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

HaGnroneHue cBsi3M rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYIOW U YaCTOTOU KOJIeOaHUH.

HccnenoBanue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPpa)KEHUE, PEIIOMIICHNE, O pU3aius, Tudpakuus, UHTeppepeHIusl.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsmonuHeitHoe pacripocTpaHeHHE CBETa B OJHOPOAHOM cpene. JIyd cBera. ToueuHbIil HCTOYHHK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpakeHus cera. [locTpoeHne n300paxeHnit B MIIOCKOM 3epKaje.

[Ipenomiienue cBeta. 3aKOHBI IpeIOMIIEHUS cBeTa. AOCOIIOTHBIN MoKkazarenb npenomiieHus. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIi yroa
MIOJIHOTO BHYTPEHHETO OTPaXKEHHUSI.

Hucniepcus cBera. CoxxHbIH coctaB 6eroro cera. L{Ber.



Cobuparomue u paccenBaromue JUH3bL. ToHKast muH3a. POKYCHOE pacCTOSHUE M ONTUYECKas CHila TOHKOM JuH3BL. [locTpoenne n3o0paxeHuii B
COOMpAalOIIMX U PACCEUBAIOIMX JUH3aX. POpMyia TOHKOH JMH3BL. Y BEIUMUEHHE, 1aBaeMOE JIMH30M.

ITpenensl IPUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

Bonnogas ontuka. UaTepdepenius cBeta. KorepeHTHbIE HCTOUHUKH. Y CIIOBHS HAOIIOIEHHUSI MAKCUMYMOB M MUHUMYMOB B HHTEP()EpEeHIIMOHHON
KapTHHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cera. JudpakuronHas pemérka. YciioBue HaOMIOACHUS IJaBHBIX MAaKCUMYMOB IPH MaJ€HUMM MOHOXPOMAaTHYECKOI'O CBETa Ha
IU(PPaKLUOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHUYeCKHe yCTPOICTBA U MPAKTHUECKOE MPUMEHEHHE: OUKH, JIyTa, (hoToarnmapar, IpoeKIIMOHHBIN annapaT, MUKPOCKOII, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKLUOHHAS PEIIETKA, TOJISIPOUSL.

Jlemoncmpayuu

[TpstmonuHeHOe pacipocTpaHeHNe, OTpakeHUE U MpesoMiieHne cBera. Onruyeckue npudopsl.

ITonHOEe BHyTpeHHEE OTpaxkeHue. Mojieiab CBETOBOAA.

HccnenoBanue CBOWCTB M300paKEHUH B JIMH3AX.

Moenu MUKpOCKOIIa, TEIECKOIa.

Hab6monenue nnrepdepeHimm ceera.

Hab6nronenue nudpakuuu cBera.

Habmonenue nucnepcun cBeta.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Toryuenue cnekTpa ¢ TOMOIIBIO TU(PPAKINOHHON PEHIETKH.

Habmronenue nomisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamoprule pabomul

I/ISMepeHI/Ie IMMOKa3aTeyid MpCJIOMJICHUA CTCKJIA.



HccnenoBanue CBOWCTB N300paKEeHUH B JIMH3AX.

Hab6nronenue aucnepcun cBera.

Pa3zgen 6. OcHOBBI crienMAJIbLHOH TEOPHUH OTHOCHUTEJIBLHOCTH

['paHuLIBI MPUMEHUMOCTH KJIACCMUECKOW MeXaHMKHU. [locTynaTel cnenuaabHON TEOPUH OTHOCUTENBHOCTH: MHBAPUAHTHOCTh MOJAYJS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUIT OTHOCUTEIIbHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU M COKPAILIEHUE UTHHBI.

DHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTULIBI.

CBs13b MaccChI ¢ 3HepFI/Ieﬁ " UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILIBI. BHCPFI/IH IIOKOA.

Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®ortonsl. Dopmyna [Inanka B3 3Heprun (GOTOHA C €ro YaCTOTOW. DHEPIUs U UMIYJIbC POTOHA.

OtkpeiTue u uccnegopanue ¢gorodrpdexra. Onbiter A. I'. CroneroBa. 3akonbl pororddexra. YpaBHenue DitHmreiHa mist Gororddexra.
«Kpacnas rpanuna» gotorddexra.

Hasnenue ceera. OnbiTe [1. H. JIeOGenena.

XHUMHYECKOE JIEHCTBUE CBETA.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEeHHE: (OTOIeMEHT, GOTOAaTUUK, COJTHEUHAs OaTapesi, CBETOAHO/I.

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTorddexra.

CBeTOoaHOI.

Comnneynas OGarapes.



Tema 2. Cmpoenue amoma

Mopens aroma Tomcona. OmnbiTel Pesepdopna mo paccesnuio o -uactuil. [ImanerapHas moxaens atoma. [loctymarel bopa. M3nyuenue u
norjouieHrue GOTOHOB MPHU MEePEX0ie aTOMa C OJJTHOTO YPOBHS SHEPTUH Ha Apyroi. Buasl ciekTpoB. CriekTp ypoBHEH SHEpPruu aToMa BOA0poa.

BousiHoBBI€ cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOM yaiu3M.

CnoHTaHHOE U BBIHY)KJIEHHOE HU3JIyUEHHUE.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaiu3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbiX ClIeKTPOB U3JTyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomoi

Habmronenue nuHeRyaToro crexkTpa.

Tema 3. Amomnoe sa0po

OKCIIepUMEHTHI, J10Ka3bIBAIOIIUE CIOXKHOCTh CTpoeHUus sapa. OTKpbiTHEe paanoakTHBHOCTH. OmbIThl Pezepdopna mo ompeneneHuro cocraa
paanoakTUBHOrO u3iaydeHus. CoiicTBa anbda-, 6eTa-, raMMa-u3iaydeHus. BiusHue paquoakTHUBHOCTH Ha JKHUBbIE OPTaHU3MBI.

OTtkpeiTHE TPOTOHA U HeWTpoHa. Hykionnast monens siapa ['eitzendepra—Banenko. 3apsan sapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacnaa. DIeKTPOHHBINA U MTO3UTPOHHBIN OeTa-pacnan. ['amMmma-uznydenue. 3aKoH paJliOoaKTUBHOTO pacaia.

DOHeprust cBSA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl sapa.

S nepusle peaknnu. [lenenue u CUHTE3 SAED.

SAnepusiii peaxtop. Tepmosepusiit cuaTe3. [IpoOieMbl 1 TEPCHIEKTUBHI SIIEPHON YIHEPTETHKU. DKOJIOTUYECKUE aCTIeKThI SAEPHOIN SJHEPTeTUKHU.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MGTO,Z[bI Ha6JHOI[eHI/ISI U pCerucTpanuu 3JICMCHTAPHBIX YaCTHII.



@yHpaMeHTaIbHbIE B3auMoAecTBus. EquHCTBO (hr3nyeckoit KapTHHBI MHpa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHUE: T03UMETp, Kamepa BuibcoHa, siiepHblil peakTop, aToMHast 6oMoa.
Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusm).

Pa3nen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPU3NKH

Oransl pa3BUTHA acTpOHOMHUH. [TpuKIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IIIIAHEThI, X BUAUMOE JABHKEHHE.

CounHeyHas cucrema.

Connue. ConHeunas akTUBHOCTh. VMcTounuk sHeprun ConHia M 3BE37. 3BE3bI, MX OCHOBHBIE XapaKTEPUCTUKH. J[MarpaMMa «CHEeKTpajbHBIH
KJIACC — CBETUMOCTHY». 3BE31bl TJAaBHOW IIOCIENOBATENBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE37 IVIABHOM IOCIIENOBATEIBHOCTH.
BayTpeHHee cTpoenue 38€31. COBpeMEHHBIE ITPEICTABICHHSI O IPOUCX0XKIEHUH U 3BoironK CoHIa U 3BE37. OTallbl )KU3HU 3BE3]L.

Muneunsiii [1yts — Hama [Manaktuka. [lonoxxenue u neuxenue Connua B ['anaktuke. Tunbl ranaktuk. Paguoranaktuky u kBazapsl. UEpHbIe AbIPHI
B sAJIpax rajakTHUK.

Bcenennas. Pacimpenne Beenennoit. 3akon Xa66:ma. Paz6eranue ranaktuk. Teopus bonbiioro B3psiBa. PennkToBoe nznydeHue.

MacmtaOHas cTpykrypa Beenennoil. MeraranakTuka.

Hepeménnsie npo6iieMbl aCTPOHOMUH.

Yuenuueckue nabniooenus

HabmioneHus HeBOOPY)KEHHBIM TJIA30M C UCMOJIB30BAHUEM KOMITBIOTEPHBIX MPHUIIOKEHUN JUI ONpeIeIeHHUs MOJI0KEHHUsI HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JJaTy: OCHOBHBIE c03Be3aA1s1 CEBEPHOI0 NOyIIApUsl U SIPKUE 3BE3/IBI.

Hab6nronenus B Teneckon JIynsl, mutaner, Maeunoro [TyTu.



O0o0marniee NOBTOpPEeHUE

Ponp ¢u3uku 1 acTpOHOMHM B SKOHOMHYECKOM, TEXHOJIOIMUYECKON, COLMAIBHON M 3THUECKON cdepax AesTeIbHOCTH YellOBEKa, POJib U MECTO
(GU3MKN 1 aCTPOHOMMHU B COBPEMEHHOI Hay4yHOH KapTHHE MHpa, posib (GU3NYECKOH TeoprH B (OPMUPOBAHUM MPEICTABICHUNA O (pU3MUECKON KapTHUHE
MHUpa, MECTO (PM3UYECKON KapTUHBI MEpa B 0OIIEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE.

Me:xknpeameTHble CBSI3U

N3yuenune kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce ocyuiecTBisieTcs ¢ y4ETOM COJAEP)KATENIbHBIX MEXIPEIMETHBIX CBs3€il ¢ Kypcamu
MaTeMaTHKH, OMOJIOTMH, XUMHUH, Teorpapuu U TEXHOJIOTHH.

Medicnpeomemmvle nonamus, CBI3aHHBIE C U3YYEHHEM METOA0B HAyYHOT'O IIO3HAHMS: SIBIICHHUE, HAY4YHBIN (DaKT, runoresa, (pu3ndecKkast BeINUMHa,
3aKOH, TeOpHsl, HAOII0ACHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHUe CUCTEMbl YpaBHEHWH, TPUTOHOMETpUYECKHE (YHKIUHU: CHUHYC, KOCHHYC, TAaHIEHC, KOTaHI€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO, BEKTOPBI M X MPOEKLIHUU Ha OCH KOOPAUHAT, CII0)KEHUE BEKTOPOB, IPOU3BOIHBIC 3JIEMEHTAPHBIX (PYHKIU, IPU3HAKU
10100 TPEYTOJIBHUKOB, ONPEAEICHHE TUIOIAAHN INIOCKUX QUTyp 1 00bEMa Tell.

Buonocus: >nextpuueckue SIBJICHUS B )KMBOW MPUPOJE, KoueOaTelIbHbIE JBUKEHUSI B )KUBOM MPUPOJE, ONITUYECKUE SBJICHUS B KUBOM MPUPO/IE,
JeiCTBUE painalliy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOGHUE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKas CTPYKTypa TBEPABIX TeJ, MEXaHU3Mbl 0Opa30BaHUS KPHUCTAIIMUYECKOW DPEHIETKH,
CHEKTpaJIbHBIN aHAIIN3.

T'eoepaghus: MarHuTHBIE NOJIFOCA 3€MIIH, 3QJI€KH MAaTHUTHBIX PYA, GOTOChEMKA 3€MHON ITOBEPXHOCTH, IIPEICKA3aHIE 3EMIIETPSICEHU.

Texunonozus: JTUHUW DIIEKTPOIIEpENAUY, TE€HEPATOP IEPEMEHHOIO TOKA, JIEKTPOJABHUIaTeNlb, MHAYKLIMOHHAs I€ub, pajap, paguoNpUEMHUK,

TCJICBU30P, AHTCHHA, TCJ'IC(I)OH, CBq-HC‘-IL, HpOGKI_II/IOHHHﬁ armapart, BOJIOKOHHas OITUKaA, COJIHCYHAA 6aTape;1.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI KYPCA

OcBocHue y‘-IC6HOI‘O KypcCa BHeyquHOﬁ ACATCIIBHOCTH «Pemenne 3ajJaq I10 (I)H?)I/IKG MOBBIIICHHON CIIOKHOCTH JOJIDKHO

00eCIIeYnTh AOCTHIKCHUC CIICAYIOMUX JINYHOCTHBIX, MCTAIIPECAMETHBIX U IIPECAMCETHBIX OGp&BOB&TCHBHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIn4HOCTHBIE pe3yJbTaThl OCBOEHHUs YydeOHoro mnpeamera «Pu3MKa» AOHKHBI OTPa)kaTh TOTOBHOCTh M CIHOCOOHOCTH
00yyaroluxcsi pyKOBOJICTBOBAThCS COPMUPOBAHHON BHYTPEHHEH MO3MLMEN JMYHOCTH, CUCTEMOH IIEHHOCTHBIX OpUEHTAIIHM,
MO3UTUBHBIX BHYTPEHHHUX YOEXKJEHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM LIEHHOCTSAM POCCHUHCKOTO OOIIECTBa, pacIIUpeHHe
YKU3HEHHOT'O OTbITA U OIbITA JIEATEIbHOCTH B MPOLECCE peaTnu3aliid OCHOBHBIX HAPABICHUM BOCIUTATEIbHOU NEATEIBHOCTH, B
TOM YHCJIE B YaCTH:

1) rpasKaaHCKOro BOCIMTAHUA:

c(OPMHPOBAHHOCTh TPAXKIAHCKOW MO3MUMU OOYyYaloIIerocss Kak aKTUBHOTO M OTBETCTBEHHOI'O YJI€HAa POCCHIICKOTO
00111eCTBa;

NPUHATUE TPATUIHUOHHBIX 00IEYETIOBEYECKUX T'YMAHUCTUUECKUX U JJIEMOKPATUUYECKUX LICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIbHOCTh B MHTEpEcax Ipa’kJaHCKOro OOIIeCTBa, y4acTBOBAaTh B CAMOYNPABICHUH B
o0pa3oBaTeNbHON OpraHU3aluu;

yYMEHHUE B3aMMOJIEWCTBOBATH C COLMATIbHBIMU HHCTUTYTAMU B COOTBETCTBUU C UX (PYHKIUSIMU U HA3HAYCHUEM;

TOTOBHOCTbh K TYMaHHUTAPHOMN U BOJIOHTEPCKON €ATEIbHOCTH;

2) NIaTPHOTHYECKOTO BOCITUTAHHUSI:



c(OPMUPOBAHHOCTH POCCUMCKOMN TPAKIAHCKON MICHTUIHOCTH, TaTPHOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYIapPCTBEHHBIM CHMBOJIAM, TOCTHKEHHSIM POCCUUCKHUX YIEHBIX B 00J1aCTH (PU3UKU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEICHIS,

CIIOCOOHOCTH OIIEHUBATh CHUTYAIINIO M IPUHUMATH OCO3HAHHBIC PEIICHHSI, OPUEHTHPYSICh Ha MOPATbHO-HPABCTBECHHBIC HOPMBI
Y IICHHOCTH, B TOM YHCJIIE B JISITEILHOCTH YYEHOTO;

OCO3HAHME JIMYHOTO BKJIAJ1a B IOCTPOCHUE YCTOHYHUBOTO Oy IyIIETO;

4) 3cTeTHYEeCKOr0 BOCTIUTAHHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUasi 3CTETUKY HAYYHOT'O TBOPYECTBA, IPHUCYIEro (GU3NIECKOil HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K PA3IUYHbIM chepaM mpodecCHOHANTBHOM AeSITETLHOCTH, B TOM YHCIIE CBSI3aHHBIM ¢ (PU3UKOW M TEXHUKOM, YMEHUE
COBEpIIIaTh OCO3HAHHBIN BHIOOp Oy yIie npodeccruu U peain30BbIBATH COOCTBEHHBIC JKU3HEHHBIC TTAHBI;

TOTOBHOCTh M CLIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00JaCTH (PM3UKHK HA MPOTSXKEHUU BCEU KU3HH;

6) IKOJIOrHYeCKOro BOCIIUTAHMS

Cc(OPMHPOBAHHOCTD IKOJIOTHUECKON KYJIBTYpBI, 0CO3HAHHE TJI00AIBHOTO XapaKTepa IKOJIOTHUECKUX MPooIieMm;

IUTAHUPOBAHWE W OCYIIECTBICHHE NEHCTBUI B OKpYKAIOMIEH Cpele Ha OCHOBE 3HAHUA IEJed yCTOWYMBOTO Pa3BUTHS
YeJI0BEUYECTBA;

pacimMpeHne onbiTa ASSITETFHOCTHA YKOJIOTUYECKON HAIIPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHUHN TI0 (DH3HKE;

7) HEHHOCTH HAYYHOTO MO3HAHWS:

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUs (PU3UUYECKOI HAYKU;



OCO3HAaHHNC ICHHOCTH Haquoﬁ ACATCIIBHOCTH, T'OTOBHOCTb B ITPOLCCCEC HU3YUCHUSA (1)H31/IKI/I OCYHICCTBJIATL IIPOCKTHYIO H

HNCCIICOAOBATCIIBCKYIO ACATCIbHOCTE MHINBHUAYAJIbHO U B I'PYIIIIC.

METANIPEAMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHbIe YHUBEPCAJIbHBIE YUeOHbIE /1eiiCTBUS

Bba3oBble Jioruyeckne 1eiicTBUS:

CaMOCTOATENLHO (POPMYJIMPOBATH U aKTYaIU3UPOBAThH MPOOIEMy, paccMaTpUBaTh €€ BCECTOPOHHE;

BBISIBIIITh 3aKOHOMEPHOCTH M MPOTHUBOPEUHUS B pACCMAaTPUBAEMBIX (PU3NUYECKUX SBICHUSAX

pa3pabaThIBaTh IJIAH PEIICHUS MPOOIEMBI C YIETOM aHAN3a UMEIOIIMXCS MaTepHaIbHBIX 1 HEMaTEPHATBHBIX PECYPCOB.

ba3zoBble ucciaeaoBare/ibCKue 1eCTBUA:

BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOUYEBBIMU TOHITHAMHU U METOJIaMU (PH3NYECKON HAYKH;

BJIAJICTh CITOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSATEILHOMY TIOUCKY METOJIOB PEIICHUS 3a/1a4 (PU3UIECKOTO COMCPKAHUS,
MPUMEHEHUIO PA3IMYHBIX METOJIOB MTO3HAHNS,

BJIAJICTh BUJAMU JICATEIHLHOCTH TIO IMOJYYEHHUIO HOBOT'O 3HAHUWS, €r0 MHTEPIIPETAIlMU, TPEOoOpPa30BaHUI0 U TPUMEHEHHUIO B
Pa3TUYHBIX YUYEOHBIX CUTYAIIHSIX, B TOM YHCIIE TIPH CO3/IaHUH YI€OHBIX MPOCKTOB B 00J1aCTH (DU3UKY;

BBISIBIIATh TIPUYMHHO-CJICICTBCHHBIC CBSI3M W aKTyaJlM3MpPOBaTh 3ajady, BBIJIBUTAaTh THUIIOTE3Y €€ PEIICHHs, HaXOIUTh
apTyMEHTHI JIJIS JI0Ka3aTeIbCTBA CBOMX YTBEPKICHHM, 3a/1aBaTh TapaMETPhl U KPUTCPHUH PEIICHUS;

aHAIM3UPOBATh TOJYYEHHBIE B XOJE pCEIICHUS 3aJauyd pPe3yJbTaTbl, KPUTHYECKH OIICHHBATh HUX JOCTOBEPHOCTD,

IMPOTHO3HUPOBATHE UBMCHCHUEC B HOBLIX YCJIOBHX,



YMETh IEPEHOCUTD 3HAHUS IO PU3KKE B MPAKTUUECKYIO 00JIACTh KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIC UJICH, TIPEJIaraTh OPUTMHAIBHBIC MMOXO0/IbI U PEIICHUS;

CTaBUTh MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINUE aJbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undpopmaunmeii:

BJIaJICTh HaBBIKAMU MOJYyYCHUS UHPOpMAIUU (PU3MUECKOTO COJEPKAHUS U3 UCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSITEIHHO
OCYIIECTBJISATH MOUCK, aHAJIN3, CUCTEMATH3aIIMI0 U UHTEPIPETALNIO HH(OPMAIIMHN PAa3IMYHBIX BUIOB U ()OPM MPECTaBICHHUS;

CO3/1aBaTh TEKCThI (PU3UUECKOTO COJEpKaHUS B Pa3IMYHBIX (opmaTax ¢ y4ETOM Ha3zHAuYCHUS MHPOpPMAIIUU U IEJIEBOU
ayJIuTOPHH, BHIOUPAsi ONTUMANIbHYIO (DOPMY MPECTABICHUS U BU3YaTU3AIIUH.

KoMMyHUKAaTHBHBIC YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS:

OCYIIECTBJISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOU €SI TEIHLHOCTH;

Pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C UCIOJIb30BAHUEM A3BIKOBBIX CPEJICTB;

npejyiaraTh HOBbIE MPOEKTHI, OIIEHUBATh WU C MO3UIIUU HOBU3HBI, OPUTUHAJILHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIISITH TO3UTUBHOE CTPATETUUYECKOE MOBEICHUE B PA3IMYHBIX CUTYyAIUsX, MPOSBIISTH TBOPUECTBO U BOOOpaKEHUE,
OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS

Camoopranuzamnus:

CaMOCTOSITEJIbHO OCYIIECTBJISITh MO3HABATENIBHYIO JEATEIBHOCTh B 00JIaCTH (DU3UKH, BBISBIATH NPOOJEMBI, CTaBUTh W

(dbopMyIupoBaTh COOCTBEHHBIE 33/a4H;



CaMOCTOSATENLHO COCTABIIATH IIJIaH PEUICHUS paCUETHBIX U KAYECTBEHHBIX 3a/1a4, MJIaH BBIITOJIHEHUSI PAKTUUECKOU PaboThI ¢
y4€TOM UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTCHUMA.

CrocOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBICHUIO DSPYAWINH B 00JacTH (PU3UKH, TIOCTOSHHO TOBBIIMIATH CBOM
o0pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JlaBaTh OILICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBHI B JICATEIIBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB IICJISIM;

BJIAJICTh HABBIKAMH TTO3HABATENHLHON pedIeKCUU KaK OCO3HAHMSI COBEPIIIAEMbIX JCHCTBUN U MBICTUTEIBHBIX MPOIIECCOB, UX

pe3yJIbTATOB U OCHOBAHUM.

INPEJIMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kJjiacce npeamMeTHble pe3ysbTaThl HA 0a30BOM YPOBHE JOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTDH Y
oOy4JaronmMxcst yMEHUM:

JIEMOHCTPHUPOBATh Ha IIpUMEPax posib K MeCTO (DM3UKHU B (hOPMUPOBAHUU COBPEMEHHOM HaYYHOMN KapTHHBI MUPa, B Pa3BUTHH
COBPEMEHHOW TEXHUKU U TEXHOJIOTHUM, B IPAKTUUECKOU AEATEIBHOCTH JIFOJEH;

YYUTHIBATH TPAHUIIBI TPUMEHEHUS U3yUEHHBIX (PU3MUECKUX MOJIEJICH: MaTepuaibHasi TOUYKa, MHEPIMaIbHAs CHCTEMa OTCUETA,
a0COJIFOTHO TBEPJIOE TEJ0, UACAIHHBIN T'a3, MOJEIN CTPOCHUS ra30B, )XKUAKOCTENH U TBEPABIX TEJ, TOUCUHBIN AICKTPUUECKUN 3apsi
MpH pelieHnu GU3NIEeCKuX 3a1a4;

pacno3HaBaTh (U3NYECKHE SBICHUS (TIPOIECCh) M OOBSCHATH MX Ha OCHOBE 3aKOHOB MEXAaHHWKH, MOJICKYJSPHO-

KUHETUYECKON TCOPHUHU CTPOCHUS BCIICCTBA U DJICKTPOJHMHAMHUKH: PABHOMCPHOC U PABHOYCKOPCHHOC Hp}IMOJII/IHefIHOC JABUKCHHUC,



CBOOOJHOE TMaJIeHHE TeJl, JABUKEHUE MO OKPYKHOCTH, MHEpIHUA, B3auMojeucTBue Ten, nuddysusi, OpOyHOBCKOE IBHXCHHE,
CTPOEHHUE KUAKOCTEN U TBEPIBIX TEJ, U3MEHEHHE 00bEMa TeJl TPU HarpeBaHUU (OXJIAXKICHHH ), TEMJIOBOE paBHOBECHE, UCTIapEHHE,
KOHJICHCAWsl, TUIABJICHUE, KPUCTAIUIM3ALNsl, KUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIILICHHUE JABJICHUs I'a3a IPU €ro HarpeBaHWH B
3aKPBITOM COCY/JIE, CBSI3b MEXKIY MTapaMeTpaMH COCTOSIHUS ra3a B U30IPOLIECCAX, DJICKTPU3ALMS TEN, B3AUMOICICTBUE 3apSI0B;

OIKCHIBATh MEXAHUYECKOE IBMKCHHE, WCIOJIb3Ysl (PU3UUECKHe BEIMYUHBI: KOOpJAMHATA, MyTh, MEPEMEIIEHUE, CKOPOCTD,
YCKOpEHHE, Macca Tella, CHJla, MMIYJbC Tejla, KUHETUYEeCKas HHEpPrus, NOTECHLHAJIbHAs HHEPrus, MeXaHuuyeckas padora,
MEXaHUYeCKask MOIIHOCTh; MPHU OMKCAHUU MPABWIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCIIOJIb3YEMbIX BEJIMYHMH, UX 0003HAYCHUS
Y €JIMHUILIBI, HAXOAUTH (POPMYJIbI, CBSA3bIBAIOIIUE JAHHYIO (PU3MUECKYIO BEJIMUUHY C IPYTUMH BETUUNHAMU,

OIKCHIBATh M3YUYEHHBIC TEIUIOBBIE CBOMCTBA TEJ U TEILJIOBBIC SIBIICHUS, UCIIONB3Ys (PU3MUECKHUE BEJIMYMHBI: JIaBJIICHUE Ta3a,
TeMIIepaTypa, CPEIHssl KUHETHUYECKAas SHEPrUsi XAaOTHYECKOTO IABWXKEHHUS MOJIEKYJ, CPEIHEKBAJApaTU4YHAsl CKOPOCTb MOJIEKYI,
KOJIMYECTBO TETUIOThI, BHYTPEHHSIS SHEPTrusl, padboTa raza, Ko3(pPpuuueHT MoJe3HOro AeHCTBUS TEMIOBOTO JBUTATENS; IPU OITMCAaHUN
MPaBUJILHO TPAKTOBATh (DU3WYECKUN CMBICT HCMOJIb3YEMBIX BEIWYWH, WX OOO3HAYCHUS M €IUHUIIBI, HAXOAUTh (OPMYIIbI,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMU BEJIMYNHAM;

OMKCHIBATh U3yUYEHHBIE JIEKTPUUECKHE CBOMCTBA BEUIECTBA U AJIEKTPUUECKUE SIBJICHUS (IIPOLECCHI), UCTIONb3Ys (PU3UUECKUE
BEJIMYMHBIL: JICKTPUUECKHUM 3apsil, SIEKTPUUECKOE MOJIE, HAPSLKEHHOCTD MM0JIs1, TOTEHLINAN, PA3HOCTh NOTEHIMAJIOB; IPU OIUCAHUU
MPaBWJIBHO TPaKTOBAaTh (PU3MUECKUN CMBICI HCIOJIB3YEeMbIX BEIWYWH, MX O0O3HAYCHUS W CIUHMIIBI;, YKa3biBaTh (DOPMYIIbI,
CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUMUHY C IPYTUMH BEIIMUYNHAMU;

aHaNM3UPOBaTh (PU3MYECKHE TMPOIECChl W SIBIEHUS, UCHOJIb3Yd (PU3WYECKHE 3aKOHbl W MPUHIMUIBL: 3aKOH BCEMHUPHOTO
taroterus, |, Il u Il 3akonsl HploTOHA, 3aKOH COXpaHEHUS MEXAaHWYECKOW DHEPruH, 3aKOH COXPAHEHUS UMITYJIbCa, MPUHIUI

CyHCpro3niun CuJi, INPUHIMII PABHOIIPABHUA HHCPUHUAJIbHBIX CHUCTCM OTC‘-IéTa, MOJICKYJIIPHO-KMHCTUYICCKYIO TCOPHUIO CTPOCHUA



BEIIECTBA, T'a30BbI€ 3aKOHBI, CBSI3b CPEIHEN KMHETUUECKON SHEPTUH TEIJIOBOTO IBMXKEHHS MOJIEKYJ ¢ a0COJIIOTHOM TeMIlepaTypoil,
NEPBBIA 3aKOH TEPMOJAMHAMHUKHU, 3aKOH COXPAHEHUs AJIEKTPUUECKOro 3apsiia, 3akoH KysoHa, mpu 3TOM pa3nuyarh CIOBECHYIO
(GhOpMYITHUPOBKY 3aKOHA, €T0 MATEMATHYECKOE BRIPAKEHNE U YCIOBUS (TPAHUIIbI, 001aCTH) TPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC MPHUHIMIBI JEUCTBHS MAalIuH, NPUOOPOB M TEXHUYECKHX YCTPOWCTB; pa3iMyaTh YCJIOBHS UX
0€30macHOT0 MCIOIL30BaHMSI B TIOBCETHEBHOM KU3HHU;

BEITIOJTHATH SKCTICPUMEHTHI TI0 MCCAEAOBAHNIO (PM3MUECKUX SBJICHUHA U TTPOIIECCOB C UCIIOIb30BAaHUEM TPSIMBIX M KOCBEHHBIX
U3MEpPEeHUM, Mpu 3TOM (GOPMYIHPOBATH MPOOJIEeMy/3alady M TUIIOTE3Y Y4eOHOTro SKCIEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MIPEIOKEHHOTO 000PYIOBaHMS, IIPOBOJNUTH OIBIT B (POPMYIUPOBATH BEIBOIBI;

OCYIIECTBJIATh MPSMbIE W KOCBEHHBIE M3MEpEHHUs (U3MUECKUX BEIMYMUH, MPU 3TOM BBHIOMpATh ONTHUMAJIBbHBIA CIIOCOO
M3MEPEHUSI U UCTIOIh30BaTh U3BECTHBIE METO b OIIEHKH MOTPEUTHOCTEN N3MEpPEHU;

WCCJICIOBATh 3aBUCUMOCTH MEXKIYy (DU3NUSCKUMH BEIWYMHAMHU C HCIIOJIB30BAHUEM TMPSAMBIX HW3MEPEHUW, TPHU ITOM
KOHCTPYMPOBATh YCTaHOBKY, (DMKCHUPOBATH PE3YyJbTaThl MOJYUYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYUH B BUJE TaOJNUIl U
rpaduKoOB, AeNIaTh BEIBOABI IO pe3yIbTaTaM HUCCIICIOBAHMUSI;

coOmroaTh mpaBuia 0e30MacHOro TpyJa MpH MPOBEACHUM WCCIEAOBAHMN B paMKax y4yeOHOTO SKCIEpUMEHTa, ydeOHO-
MCCJIEI0OBATENbCKOU U IPOSKTHON JCSTEIHHOCTH C UCTIOIB30BAHIEM U3MEPHUTEIIBHBIX YCTPOUCTB U JJA0OPATOPHOTO 000Dy 10BAHNUS,

pemaTh pacu€THBIC 33129 C SIBHO 3aJaHHONW (PU3HYECKOM MOJICITBIO, HCTIONB3YS (PU3HUCCKUE 3aKOHBI ¥ TPUHITUIIBI, HA OCHOBE
aHalM3a yCJIOBUA 3a/1auyd BHIOMPATh (DU3UYECKYIO MOJIEIb, BBIICIATh (PU3NYECKUE BETUYUHBI U (DOPMYITBI, HEOOXOAUMBIC ISl €€
pEIICHUS, TPOBOANTH PACYETHI U OTIICHUBATH PEATBHOCTD MOJIYYCHHOTO 3HAYCHUS (DU3MUCCKOM BEIIMUNHBI,

pemiaTh KadyeCTBEHHbIE 3a7auM: BBICTPAUBATh JIOTMYECKU HEMPOTUBOPEUMBYIO IEMOYKY PACCYXKIACHUH C OMopod Ha

HN3Y4YCHHBIC 3dKOHBI, 3dKOHOMCPHOCTHU U (1)H3H‘-I€CKI/IG SABJICHUA,



HCIIOJI30BaTh MPH PEIICHUN YUeOHBIX 3a7a4 COBPEMEHHbIC HH(POPMAITMOHHBIC TEXHOJIOTHH JJISI TIOMCKA, CTPYKTYPUPOBAHUS,
UHTEPIPETAIMA W TPEJCTABICHUS Y4eOHONW W Hay4dHO-TIOMYJSIpHOM HH(pOpMAIUH, MOJTYYEHHOW M3 Pa3IMYHBIX HCTOYHHKOB,
KPUTUYECKH aHATTM3UPOBATH MOIyIaeMy0 HHPOPMAIIHIO;

MIPUBOJUTH MPUMEPHI BKJIaJa POCCHMCKUX W 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSICHEHHE IPOIECCOB
OKPY’KAIOILIEro MUpPa, B pa3BUTUE TEXHUKHU U TEXHOJOTHIA;

UCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 10 (PU3UKE B MTOBCETHEBHOM XKU3HU JJI1sI 00ECTICUeHUsT O€30MMaCHOCTH MpH OOpaIeHun
¢ nmpuOopaMu M TEXHUYECKUMHU YCTPOMCTBAMHU, JJII COXPAHEHMS 370POBbS U COOJIIOJCHUS HOPM DKOJOTHYECKOTO IMOBEACHUS B
OKPYXaroUIEH Cpee;

paboTaTh B TPYIIIE C BBIMOJHEHUEM PA3IUYHBIX COIMAIBHBIX PpOJied, IJIAHUPOBATh PaOOTy TPYMIbl, PAIMOHAIBHO
pacrpeensaTh 0053aHHOCTH M INIAHUPOBATh JEATEILHOCTh B HECTAHIAPTHBIX CUTYAITUAX, aIcKBaTHO OLICHUBATh BKJIAJ KaXKI0TO U3

YYACTHUKOB T'PYNIIbI B pEHIEHUE PACCMATPUBAEMON MPOOIEMBI.

K koniy oO0yuyenus B 11 kyacce rnpemMeTHbIe pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH Yy 00YUAIONTUXCST YMEHHI:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU COBPEMEHHON HaydyHOH KapTHUHBI MHpA, B Pa3BUTHH COBPEMEHHOMU
TEXHHUKHU ¥ TEXHOJIOTUH, B IPAKTUYECKON JeATENbHOCTH JIIOJIEH, IETOCTHOCTh U €IMHCTBO (PU3NYECKON KapTHHBI MUDA;

VUUTHIBATh TPAHUIBI IPUMEHEHUS H3YyYCHHBIX (DU3UYECKHX MOJEIICH: TOUCUHBIN dJICKTPHUSCKUAN 3apsil, Tyd CBETa, TOYCUHBIH UCTOYHHK CBETA,
siiepHasi MOJICNIb aTOMa, HyKJIOHHAsI MOJIE b aTOMHOTO si/Ipa TIPH pelieHur GU3NIEeCKuX 3a7ad;

pacno3HaBaTh (pU3NUYECKHE SBJICHHS (IIPOIECCH) M OOBSICHATh MX HA OCHOBE 3aKOHOB DJICKTPOJIMHAMHUKN M KBAHTOBOW (DMBHKH: DIICKTPHUECKAs
MPOBOANMOCTH, TEIUIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JCHCTBUS TOKA, B3aMMOJACHCTBHE MArHUTOB, DJIEKTPOMATrHUTHASI WHAYKIUSA, EHCTBUE
MarHMTHOTO TOJIS Ha MTPOBOJHHUK C TOKOM W JBIDKYIIUHNCS 3apsijl, 2IEKTPOMArHUTHBIC KOJeOaHUsSI U BOJIHBI, MPSMOJIMHEHHOE paclpOCTpaHEeHHUE CBETA,
OTpakeHue, MpejoMIIeHne, HHTepepeHIus, TudpaKius U MOJISIPU3AIKS CBETa, TUCTIEpCUs cBeTa, poTodekTpudeckuid 3ghekT (hoToaddekr), cBeToBOE

JaBJICHHUEC, BOBHUKHOBCHHEC JIMHEHYaToro CIICKTpa aToMa BOoAOpoJa, CCTCCTBCHHAA U NCKYCCTBCHHAA paJUOAKTHUBHOCTD,



ONMCHIBATh U3YUYEHHBbIE CBOMCTBA BELIECTBA (AJIEKTPUUYECKUE, MArHUTHBIE, ONTUYECKUE, AIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMYHBIX Cpell) U
JIEKTPOMArHUTHBIE SBJICHMS (IPOLIECCHI), UCMONb3Yysd (U3NYECKUE BEIMYMHBL: IEKTPUUECKUM 3apsijl, cUja TOKa, 3JIEKTPUYECKOE HAIpsKEHHE,
JIEKTPUUYECKOE COIPOTHUBIIECHHE, PA3HOCTh IOTEHIMAJIOB, 3JIEKTPOABUXKYIIAs Cuia, padoTa TOKa, MHAYKIMS MarHUTHOIO MOJs, cuia AMIepa, cuia
JlopeHnia, UHIYKTUBHOCTD KaTYIIKH, SHEPT U AIEKTPUUECKOT0 U MATHUTHOTO MOJIEH, IEPUOJ U YacTOTa KoyieOaHUl B K0JIeOaTeIbHOM KOHTYpE, 3apsi U
CHJIa TOKa B MPOIIECCe TAPMOHUYECKUX IJIEKTPOMArHUTHBIX KoyieOaHuH, (POKyCHOE PacCTOSIHUE U ONTHYECKasi CUJIa JIMH3bI, P ONUCAHUU MPABHIBHO
TPaKTOBaTh (U3NYECKUN CMBICT UCIOJIB3YEMBbIX BEJIMYMH, UX O0O3HAYEHUs M €IMHMIIbI, YKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOILUE JAHHYIO (PU3NYECKYIO
BEJIMYMHY C JPYTMMH BEJINYMHAMY;

ONMCHIBATh U3YUYEHHbIE KBAHTOBBIC SIBJICHUS U IIPOLECCHI, UCIOIb3Ys (PU3NUECKUE BEIMUNHBI: CKOPOCTD 3JIE€KTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI
M 9acTOTa CBETa, YHEPTHs U UMITYJILC (JOTOHA, IEPHOJ MOJTypaciaja, YJHEPTUs CBSI3U aTOMHBIX sIZIep, IPH OMMCAHUH MTPABHIBLHO TPAKTOBATH (PU3MUECKUI
CMBICII UCHOJb3YEMbIX BEIMYUH, UX 0003HAUEHUs M E€AMHUIIBI, YKa3blBaTh (hOPMYJbl, CBSA3bIBAIOIIME JAHHYIO (U3NYECKYIO0 BEIMUYUHY C JPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HaYCHNE (PU3UUECKOM BETUYMHBI;

aHAIN3UPOBATh (PU3MUYECKUE MPOLIECCHl U SIBICHUS, UCIONIb3Ys (PU3MUECKHe 3aKOHBI U MPUHIUNBL: 3aK0OH OMa, 3aKOHBI MOCJIEA0BATEIBHOIO U
MapaJUIEIbHOTO COEAVMHEHUS MPOBOAHUKOB, 3aKOH J[Koyis—JIeHna, 3aKOH 2J€KTPOMAarHUTHOW MHAYKIIMM, 3aKOH MPSIMOJMHEWHOIO PaclpOCTPaHEHHUS
CBETa, 3aKOHbl OTPAXKEHMsI CBETAa, 3aKOHBI INPENOMJICHHMs CBeTa, ypaBHeHHe OWHIITelHa At ¢gorodddexra, 3aKOH COXpAHEHHUS SHEPruH, 3aKOH
COXpaHEHUs1 UMITYJIbCa, 3aKOH COXPAHECHUS JJIEKTPUYECKOTO 3aps/a, 3aKOH COXPAHEHHMS MAacCOBOIO YMCIIA, IOCTYJaThl bopa, 3aK0H pagrOaKTUBHOIO
pacnaja, Ipy 3TOM pa3iInyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €M0 MaTEMaTHUECKOE BBIPAXKEHHUE U YCIOBUS (TPaHULIbI, 00JACTH) IPUMEHUMOCTH;

ONPEENATh HAIIPABIECHUE BEKTOPA MHAYKIIMM MAarHUTHOTO MOJISl IPOBOJHUKA C TOKOM, CHIIbI AMIiepa u cuitbl JIopeHna;

CTPOUTH M OIHUCHIBATh N300paskeHNe, CO3/1aBaeMOe MIIOCKUM 3€pPKaJIoM, TOHKOH JIMH30M;

BBITOJIHATH 3KCIIEPUMEHTHI 0 MCCIIeIOBaHNIO0 (PU3UYECKHUX SIBIEHUI U MPOLECCOB C UCIOIB30BAHUEM MPSAMBIX U KOCBEHHBIX M3MEpPEHHA: MpU
3TOM OpPMYIUPOBATH MPoOIeMy/3aady U TUIIOTE3y Y4eOHOr0 IKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO 000py10BaHus, IPOBOJUTH OIBIT
1 (GOpMYIIMPOBATH BHIBOJIBI;

OCYILECTBIISATh MPSMBIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEJIWYHH, IPU ATOM BBIOMPATh ONTHMAIbHBIN CIIOCOO U3MEPEHHS U UCTIONb30BATh

M3BECTHBIE METO/IbI OLIEHKH IIOTPEIIHOCTEN U3MEPEHU;



UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIIMYHMH C UCIIOJIB30BAHUEM MPSAMBIX U3MEPEHUIN: TIPU ATOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH
pe3yabTaThl MOJYYECHHOH 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJE TaOJIUI] U IpaMKOB, A€TIaTh BIBOBI 110 Pe3yJIbTaTaM UCCIIEI0BaHMS;

coOuroiaTh IpaBuiIa 0€30MacCHOro TpyJa IpU MPOBEACHUU HCCIIEAOBAaHUM B paMKax yuyeOHOIO HKCIEpUMEHTa, yuyeOHO-HCCIe0BaTeNbCKON U
MIPOEKTHOM JIEATEIILHOCTH C UCTIOIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB U TAOOPAaTOPHOTO 00OPYIOBaHUS;

pemath pacuéTHbBIE 331a4H C SIBHO 33JJaHHOM (PM3HUECKON MOJIENbIO, UCIIONb3Ys (PU3MUECKUE 3aKOHBI ¥ IIPUHIIMIIBI, HA OCHOBE aHAIM3a YCIOBUS
3aJjauu BEIOUPATh (PU3NYECKYIO MOJIEINb, BBIIEIATh (PU3NUECKUE BEJIMYMHBI M (POPMYIIbI, HEOOXOJUMBIE /1711 €€ pelleHus], IPOBOJUTH pacuéThl U OLIEHUBATh
PeaTbHOCTh MOJIyY€HHOT'O 3HaUeHUs! (PU3HMUECKON BEITUYHMHBI;

pelath KayeCTBEHHbIE 3a/layM: BBICTPAauMBaTh JIOTMYECKM HENPOTHBOPEUMBYIO LIENIOYKY PACCYKIEHUI C ONOpOM Ha H3y4YEHHbIE 3aKOHHBI,
3aKOHOMEPHOCTH U (PH3UUECKUE SIBIICHHS;

UCIIOJIb30BaTh MIPU peIlIeHUH Y4eOHBIX 3a/1a4 COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH JUIsl IOUCKA, CTPYKTYPUPOBAHMSI, HHTEPIIPETALH U
IpeJCTaBICHUs y4eOHOW M Hay4YHO-TIONYJISPHOM MH(pOpMAaLKK, MOJYYEeHHON W3 pa3IUYHBIX MCTOYHMKOB, KPUTUYECKH aHAJIM3UPOBATH IOJIY4aeMYIO
nH(popMaIuio;

OOBSACHATh MPUHIMIBI JEHCTBUS MAallWH, NPUOOPOB M TEXHMUYECKHUX YCTPOWMCTB, paziuyarh YCJIOBHUS HMX O€3011aCHOrO HCHOJIb30BAaHUS B
IIOBCEIHEBHOM JKH3HY;

IPUBONUTH MPUMEPHI BKJIa/1a POCCUHCKUX U 3apYOeXKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B 00BSCHEHHE IPOLIECCOB OKPYKAIOLIET0 MUPA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH;

HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (DU3MKE B MOBCETHEBHOM >KU3HM AJIs oOecrieyeHus: 0e30MacHOCTH IpHU O0palleHu ¢ mprudopaMu U
TEXHUYECKMMHU YCTPOHCTBaMU, Il COXPAHEHUS 3I0POBbs U COOIIOIEHHS] HOPM 3KOJOIMUYECKOT0 IOBEJICHUS B OKpY KaloIlel cpese;

paboTaTh B TPYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJIEH, IUIaHUPOBATh pabOTy TPYIIIbI, PAMOHAIBHO PaCpeaessaTh 00SI3aHHOCTU U
IUTAHUPOBAThH JIEATEIbHOCTh B HECTAHIAPTHBIX CUTYaLIUAX, a/IEKBATHO OLIEHUBATh BKJIAJl KaXKIOT0 U3 YUaCTHUKOB I'PYIIIHI B PELIEHUE paccMaTpruBaeMoil

POOIIEMBI.
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Paznen 1. PUZUKA U METOAbI HAYYHOI'O ITIO3HAHUSA
11 ®duszrka W METOAbl HAYYHOTO ) bubnuoreka HOK
' MO3HAHUSA https://m.edsoo.ru/7f41bf72
Htoro no pazneny 2
Pa3zgen 2. MEXAHUKA
bubmunoreka HOK
2.1 Kunemaruka 5
https://m.edso0.ru/7f41bf72
bubnunoreka HOK
2.2 JlnHamuka 7
https://m.edso0.ru/7f41bf72
bubnunoreka HOK
2.3 3aKOHBI COXpaHEHUsI B MEXaHUKE 6
https://m.edso0.ru/7f41bf72
Hroro 1o pasnery 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJNHAMUKA
OcHOBBI MOJIEKYJISIPHO- bubnuoteka HOK

3.1
KMHETUYECKOU Teopun

https://m.edsoo.ru/7f41bf72




bubnuoreka LHOK
3.2 OCHOBBI TEPMOIMHAMUKH 10
https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELIECTBA. . bubnmoreka HOK
' ®da3oBbIC MEPEXOIbI https://m.edsoo.ru/7f41bf72
Wroro no pazueny 24
Paznen 4. JIEKTPOAUHAMUKA
bubnuoreka HOK
4.1 DJeKTpocTaTHKa 10
https://m.edsoo.ru/7f41bf72
42 ITocTOSHHBIN EKTPUYECKUIN TOK. T bubnmoreka HOK
' TokH B pa3iIMyHbIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68




11 KITACC

Ne ni/nt HaunmenoBanue paszgeaoB u  1em KoimvecTBo 4acos DJIEeKTPOHHbBIE (uudposrbie)
B NMPOrpamMMbl Bcero oOpa3oBaTe/ibHbIE pecypchbl

Paszpgen 1. JIEKTPOJIMHAMUKA

1.1 MarnuTioe — none.  IneKTpoMarHuTHas 11 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
WHYKIUS

Hroro mo pazneny 11

Pazpnen 2. KOJIEBAHUA U BOJIHBI

2.1 MexaHuUeCkue M SIICKTPOMArHHTHEIE 9 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c
KoJIeOaHus

2.2 Eﬁ’;ﬁmecme 1 DJCKIPOMATHITHRIC | g bubmmoreka LTOK https://m.edsoo.ru/7f41¢c97c

2.3 Ornrruka 10 bubmmoreka IIOK https://m.edsoo.ru/7f41c97c

Htoro no pazneny 24

Paznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJBHOCTH

3.1 Ocrosbl ClICTHATRHON TeoprH -y bubamnoreka I{OK https://m.edsoo.ru/7f41c97c
OTHOCUTEIbHOCTH

Wroro no pazneny 4

Pasznen 4. KBAHTOBASA ®U3UKA

4.1 DIeMEHTHI KBAHTOBOW ONITHKH 6 bubamnorexa I{OK https://m.edsoo.ru/7f41c97c

4.2 Ctpoenue aToma 4 bubnmnoreka LIOK https://m.edsoo.ru/7f41c97c

4.3 ATOMHOE PO 5 bubnmoreka LIOK https://m.edsoo.ru/7f41c97c

Hroro no pasneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 ‘ DJIeMEeHTBI aCTPOHOMHHU M aCTPODUIUKH 7 bubaunoreka [IOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7

Paznen 6. OBOBIIAIOUIEE IIOBTOPEHUE

6.1 ‘ O6o061maroniee MOBTOpPEHUE 4 bubmuoreka IIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4




PesepBHOE Bpemst

OBIIEE KOJIMYECTBO YACOB II10 ITPOTPAMME

68
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