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COJAEP)KAHUE OBYYEHUSA YYEBHOI'O INIPEIMETA «®U3UKA»
10 KJIACC
Pasznen 1. ®u3uka 1 MeTOABI HAYYHOIO MIO3HAHUS

dusnka — HayKka o npupojae. Hayunsle MeTObI MO3HAHUS OKpY>Karouiero Mupa. Pojib skcrepuMeHTa M TEOpUH B MPOIecce MO3HAHUS MPUPOJIBL.
DKCIepUMEHT B (pu3HKe.

MogenupoBanre (GU3MUECKUX SBIEHUH M mpoueccoB. Hayunele rumore3bl. Pu3nyeckre 3aKOHbI M TEOPUHU. ' paHUIBI MPHUMEHUMOCTH
¢u3nveckux 3aKoHOB. [IpHHIIMT COOTBETCTBHSL

Poinb 1 MecTo (puzuku B GOPMUPOBAHUN COBPEMEHHON HAYyYHOUH KapTHHBI MUPA, B IPAKTHYECKON JEeSITEIbHOCTH JIFO/ICH.
Jlemoncmpayuu
AHanorossle ¥ IU(POBbIE U3MEPUTENbHBIE TPUOOPHI, KOMIBIOTEPHBIE TATUUKH.
Pasnen 2. Mexanuka
Tema 1. Kunemamuxa
Mexannueckoe qBuxkeHre. OTHOCUTEIbHOCTh MEXaHUUYECKOT0 IBMKeHUsA. Cuctema orcuéra. Tpaekropusi.

Ilepemenienue, cKOpocTh (CpeiHssl CKOPOCTb, MTHOBEHHAs CKOPOCTb) M YCKOPEHHE MAaTEpUaIbHOM TOYKH, UX IPOEKIHMH HAa OCH CUCTEMBI
koopauHat. Clo)KeHHe NEPEMENIEHUN U CII0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpPsMOJIMHEHHOe IBWXKeHue. ['papuku 3aBUCMMOCTH KOOpPAWHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U
IIEPEMEILEHUS MaTEpUAIbHON TOUKH OT BPEMEHH.

CBobOoHOE mazieHne. Y CKOpeHrne CBOOOHOTO MaICHHUS.

KpuBonuneiinoe nBmxeHue. [[BrxeHne MaTepUanbHON TOUYKHM IO OKPY>KHOCTH C IOCTOSIHHOM IO MOZYJI CKOPOCTBIO. YTJOBas CKOPOCTb,
nuHeiHas ckopocTh. [lepuos u yactota obpamienus. LleHTpocTpeMUTETFHOE YCKOPEHHE.



TexHu4yeckue ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: CITUIOMETD, IBMKCHIE CHAPSIIOB, IICITHBIC U PEMEHHBIE TIEpeIayu.
Jlemoncmpayuu

Mogenb cucTeMbl OTCUETa, HILTIOCTPALIMS KHHEMAaTHIECKIX XapaKTePUCTHK JBHKCHUSL.

[IpeobpazoBaHue IBUKEHUIA ¢ UCTIONB30BAHHUEM MPOCTHIX MEXAaHU3MOB.

[Tagenue Ten B BO3AyXe U B Pa3peKEHHOM MIPOCTPAHCTBE.

Habmronenue ABMKEHUS TeNa, OPOIIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue ycKopeHHsi CBOOOTHOTO TaIeHUSI.

HampaBiieHne CKOpOCTH MPH ABIKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomol

N3ydeHre HepaBHOMEPHOTO JIBUKEHHS C LIEJIBIO ONPEICTICHISI MTHOBEHHOW CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKIY IIyTSIMH, IIPOWIEHHBIMU TEJIOM 3a IIOCJIEIOBATEIbHBIE DPABHBIE IPOMEKYTKM BPEMEHHU IPHU
PAaBHOYCKOPEHHOM JIBHJKEHUH C HAYaJIbHOM CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne NBUKEHHUS IIAPUKA B BA3KOMN KUIKOCTH.

W3ydenue IBUKEHUS Tena, OpOIIEHHOIO TOPU30HTAIBHO.

Tema 2. Junamuxa

ITpunnun otHocutenbHOCTH [Nanunes. [lepseiil 3akoH HeroToHa. MIHeprnanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. Ilpunnun cynepnosunuu cui. Bropoil 3akoH HbroToHa ans MarepuanbHoid Touku. Tperuit 3akoH HproTtona amns
MaTepUaIbHbIX TOYEK.



3akoH BceMHpHOro TroteHus. Cuna tsxectu. [lepBas kocmMudeckast CKOPOCTb.
Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

Tpenne. Bunsl Tpenus (mokos, ckosbkeHus, kaueHus). Cuna tpeHus. Cyxoe TpeHue. Cuna TpeHHMsS CKOJIBXKEHHUS M CHUJIa TPEHUS MOKOS.
Koo puuument tperns. Cuna conpoTHBICHUS MTPH ABMXKEHUH TEJA B )KUKOCTH HIIU rase.

[ToctynaTenbHOE U BpalaTenbHOE JBUKEHHE a0COTIOTHO TBEPAOTO TEA.

MOMEHT CUJIbI OTHOCUTENBHO OCH BpauieHus. [liedo cuiibl. Y cnoBus paBHOBECHS TBEPIOTO TENA.
TexHrnueckue yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHUE: TTOJIIUITHUKHY, JBUKECHUE UCKYCCTBEHHBIX CITyTHHKOB.
Jlemoncmpayuu

SIBrieHne nHepLUH.

CpaBHEeHME MacC B3aMMOICUCTBYIOMINX TEN.

Bropoii 3akoH Herorona.

N3mepenue cuim.

CnoxxeHue Cuil.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT JepOopMaIiu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOABEME U TAJICHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUSI.

YcnoBus paBHOBecHs TBEPIOTo Tesla. Buabl paBHOBECHS.

Yuenuuecxkuu sxcnepumenm, nabopamopnsie pabomul



W3ydenue nBuKeHUs1 OpycKa 0 HAKIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJT YIPYTOCTH, BOSHUKAIOUINX B IIPY’KUHE U PE3MHOBOM 00paslie, OT UX Je(hOopMalty.
HccenenoBanue ycioBUi paBHOBECHS TBEPIOTO TeNA, UMEIOLIEr0 OCh BPAILICHHUS.

Tema 3. 3akonvl coxpanHeHUs 6 MeXaHUKe

Hmnynbec MaTepualbHOM TOUYKM (T€a), CUCTEMbl MaTepUalbHBIX TOUeK. MIMITyslbc CHIIBI M M3MEHEHUE MMITYJIbCa TeNa. 3aKOH COXPAHEHUs
HMITyJIbCa. PeakTUBHOE IBUIKECHHUE.

PaboTta cuibl. MOIITHOCTH CUJIBL.
Kunernueckas sHeprusi MarepuaibHoil Touku. Teopema 006 N3MEHEHHH KHHETHUECKOW YHEPTUH.

[TorennmanesHas sueprus. [loreHnmanpHas 3Heprus yrnpyro aeopMupoBaHHON MpykuHbL. [loTeHIInanpHas SHeprus Tena BOIM3M HOBEPXHOCTH
3emMun.

HOTGHHI/I&HBHBIC U HCTIOTCHIIMAJIbHBIC CUJIBI. CBs13b paGOTBI HECTIOTCHIUAJIBHBIX CHUJI C ©BMCHCHHUEM MEXaHHYeCKOM OHCPTHUU CUCTCMBI TCJI. 3akoH
COXpaHCHUA MEXaHUUEeCKOMU OHCPIUHU.

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHudeckue yCcTponuCcTBa U IMIPAKTUYECKOE IPUMEHEHHUE: BOJOMET, KOIIEP, IIPYKUHHBIN IUCTOJIET, IBUKCHUE PAKET.
Jlemoncmpayuu

3aKOH COXpaHEHMs UMITyJbCa.

PeakTuBHOE NBHXKEHUE.

[lepexon MOTEHIIMATEHOW YHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuuecxkuu sxcnepumenm, nabopamopnsie pabomul



W3ydenune abCOMIOTHO HEYNPYTOro yiapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MAsTHHUKOB.

HccnenoBanue cBs3u pabOThI CHIIBI ¢ U3BMEHEHHEM MEXaHMUECKOW SHEPIUM Tella Ha IpUMepe pacTsHKEHHUS] pE3UHOBOTO JKIyTa.
Pasnen 3. MoaekyasipHasi pu3nka 1 TepMOIMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopun

OCHOBHBIE TTOJIOKEHHSI MOJIEKYJIAPHO-KUHETUYECKOM TEOpUH M MX OMBITHOE 00ocHOBaHUE. bpoyHoBckoe apmkenue. uddysus. Xapakrep
JBMDKEHUS M B3aUMOJICHCTBUS YaCTHIL BelecTBa. Moaean CTpOeHHs Ta30B, )KUJKOCTEH 1 TBEPABIX Tell U 0OBSICHEHUE CBOMCTB BEILIECTBA HA OCHOBE
3TUX Mozeneil. Macca u pa3Mepsl Moiieky. KonnuectBo Bemectsa. I[TocrosiHHas ABoraapo.

Tennosoe paBHOBecue. TeMieparypa u e€ usMmepenue. lllkana remneparyp Llenscus.

Mogens uneansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KUHETHUECKONW TEOPHH UIEaTbHOro raza. AOCOIIOTHAs TeMIlepaTrypa Kak Mepa
CpEIHEN KMHETUYECKON PHEPIMM TEIUIOBOTO ABMKEHHUA dacTull rasza. Illkama temneparyp KeneBuna. I'a30Bble 3akoHBI. YpaBHeHHE MeHneneeBa—
Knaneiipona. 3akon JlampTona. M3ompoiiecchl B HACATHHOM Tra3e C IMOCTOSHHBIM KOJMYECTBOM BelecTBa. [ paduueckoe MpencTaBiIcHHE
M30TPOIIECCOB: U30TEpMa, U30X0pa, U300apa.

TexHuueckue ycTpoiicTBa M MPaKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapOMETD.

Jlemoncmpayuu

OnbITH, T0Ka3bIBAIONINE TUCKPETHOE CTPOEHHUE BellecTBa, (oTorpaduu MOJIEKYJ OPraHUYeCKUX COSTMHEHUH.

OmnbIThl 0 AU( QY31 KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JIBUYKEHUSI.

Mopnens oneita IITepHa.

OHBITI:I, AOKa3bIBAIOIUC CYIIECCTBOBAHNEC MCIKMOJICKYJIAPHOTO BBaHMOHCﬁCTBHH.

Mopens, HIUTIOCTPUPYIOLLAs IPUPOLY AABJIICHUS ra3a Ha CTEHKHU COCYJa.



OnbIThI, MIUTFOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS NIEAIBHOTO Ia3a, N30IPOLECCHI.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomul

Omnpenenenne Macchl BO3lyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpPEHH 00bEMa KOMHATHI, JaBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanrie 3aBUCUMOCTH M@Ky MTapaMeTPpaMU COCTOSHUS Pa3peKEHHOT0 ra3a.

Tema 2. Ocnogvl mepmoounamuxu

TepMmoannamuueckass cucteMa. BHYTpeHHSs SHEPrus TEPMOJAUHAMUYECKOW CHCTEMBbI M CIOCOOBI €€ m3MeHeHHs. KomudecTBO TEIUioThl U
pa60Ta. BHyTpeHHHH OHEpTrud OJHOATOMHOI'O HMACAIILHOI'O rasa. BI/I,Z[BI TCILIoNCpCAayn: TCIIJIONPOBOAHOCTb, KOHBCKIMA, U3JTYUYCHUC. y,Z[CJIBHaH

TEIUIOEMKOCTD BCIICCTBA. KonnuecTBo TEIIOTH Ipu Teruioncpeaalc.

[Tonatue 06 ammabaTHOM mpouecce. [lepBblif 3ak0H TepMoaWHAMHUKH. IIpuMeHeHHe MepBOro 3akoHa TEPMOJMHAMHMKH K HM30IpOIeccaM.
I'paduueckast uHTEpIIpeTaIUs pabOTHI rasa.

Bropoii 3akon TepmoauHamMuku. HeoOpatuMocTs mpoieccoB B MPUPO/IE.

Tennoeie MamuHbl. [IpuHIMIBL AeWCcTBUS TEIIOBBIX MamuH. [Ipeobpa3oBaHus sHEpruu B TEIIOBbIX MamuHaX. Kosaddumuent noneznoro
nericTBus TeroBoi MammHel. Lukn KapHo u ero ko3¢ puiueHTt noae3Horo AeHCTBU. DKOIOTHYECKHE MTPOOIEMBbI TETIJIOIHEPT €TUKH.

TexHu4yeckue yCTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTATEIh BHYTPEHHETO CTOpaHusi, OLITOBOI XOJIOAMIBLHUK, KOHAUIIMOHED.
Jlemoncmpayuu

V3MeHeHre BHYTPEHHEH 3HEPrUuM Teja MPU COBEPIICHUH pabOThI: BBUIET MPOOKK U3 OyTHUIKH MOJ IEHCTBUEM CXKATOTO BO3/1yXa, HArpeBaHUeE
a¢upa B IaTyHHOU TpyOKe MyTEM TpeHHUs (BHICOEMOHCTPAIIHS).

N3MmeHeHne BHyTpEeHHEN 3HEPTUH (TEMIIEpATyphl) TeNa IPU TEIUIoONEpeIaye.
OmnpIT o aguabaTHOMY PacUIMPEHHIO BO3AyXa (OIBIT ¢ BO3AYIIHBIM OTHUBOM).

Mozenu mapoBoil TypOHHBI, IBUTATEIIsE BHYTPEHHETO CrOPaHUsl, PEaKTHBHOI'O JIBUTaTelsl.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenue ynenpHON TEINIOEMKOCTH.
Tema 3. Azpecamnbie cocmoanua eéeujecmea. Dazoevie nepexoonl

[Tapoobpa3oBanue u koHAeHcanus. Vcmapenue u kunenrne. AOCONIOTHAS U OTHOCUTENbHAS BI&KHOCTh Bo3ayXxa. HackleHHbIi map. Y aenbHas
TeII0Ta mapooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

Tsépnoe Teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPONHUs CBOMCTB KpucTamioB. JKunkue kpuctamisl. COBpeMEHHbIE MaTepHAJIb.
[TnaBnenue u KpucTayuIM3anus. Y IelbHas TeroTa miasneHus. Cyomumanus.

YpaBHEHHE TEIIOBOTO OanaHca.

TexHuueckue yCTpoMCTBAa U MPAKTHUUECKOE IPUMEHEHHUE: THIPOMETP U ICUXPOMETP, KAIOPUMETP, TEXHOJIOIUU IOJYYEHHUSI COBPEMEHHBIX
MaTepuaioB, B TOM YUCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBolicTBa HaCBIIEHHBIX I1APOB.

Kunenue npy NnoHW>KEHHOM J1aBJIEHUH.

CrniocoObl U3MepeHHsI BIaKHOCTH.

HaGnronenue HarpeBaHus M IUIaBJICHUS KPUCTAJUIMYECKOTO BEIIECTBA.
JleMOHCTpanys KpUCTaJlIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mepenne 0THOCUTENBHOM BIIAXKHOCTH BO3lyXa.



Pasnea 4. DuekTpoanHaMuKa
Tema 1. Inekmpocmamuka

OnexTpu3anus Tena. DIEKTpUUecKui 3apsia. JBa Buaa anekTpuueckux 3apsiioB. [IpoBOJHMKH, TUAIEKTPUKU M IMOJYIPOBOJHUKH. 3aKOH
COXpaHEHUs IEKTPUIECKOro 3apsia.

B3aumoneiictBue 3apanoB. 3akoH Kynona. TodeuHslii 3neKTpUUecKuil 3apsia. DnekTpudyeckoe noje. HanpspkEHHOCTD 3IEKTPUYECKOTO OIS
[IpuHIMN Cynepno3uuu NIEKTPUIECKUX MoIeH. JINHUY HaNpssKEHHOCTU MIEKTPUYECKOTO TOJIS.

Pabora cun snekrpocraruueckoro mons. [lorennman. PasHocTs moTeHnmanoB. [IpoBOAHUKY U TUAJIEKTPUKU B IJICKTPOCTATHUECKOM IIOJIC.
Jusnexrpuueckasi MpOHULIAEMOCTb.

OnexTpoémkocTs. KoHieHcaTop. DIEeKTPOEMKOCTD IJIIOCKOT0 KOHAEHCATOpa. DHEPTHUs 3apsSHKEHHOTO KOHJIEHCaTopa.

TexHudeckue yCTpOMCTBA U IIPAKTUYECKOE IMPUMEHEHHUE: DIIEKTPOCKOI, JJIEKTPOMETP, JJIEKTPOCTATUYECKas 3alllUTa, 3a3eMIICHUE
AIIEKTPOIPUOOPOB, KOHJICHCATOP, KOMMPOBAIBHBIN anmapar, CTpyWHBIA IPUHTEP.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIUII JEHCTBUS DJIEKTPOMETPA.
B3auMopeicTBre HadIEKTPU30BAHHBIX TEIL
DNEKTPUUECKOE M10JI€ 3apSKEHHBIX TEJl.
IIpoBOAHMKY B 3IIEKTPOCTATUUECKOM II0JIE.
DneKTpocTaTHUeCcKas 3aluTa.

JINDIIEKTPUKY B DJIEKTPOCTATUYECKOM I10JI€.

3aBUCHMOCTh BHCKTpOéMKOCTI/I IJIOCKOI'O0 KOHACHCATOPpA OT IUIOIIAaAU INIACTUH, paCCTOAHUA MCKIAY HUMHU U ,Z[HBJICKTpH‘ICCKOfI IMPOHUITACMOCTH.



OHeprus 3apsKEHHOI0 KOHEHCATopa.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomul

N3mepenue aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nexkmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DneKTpUUYECKUH TOK. Y CJIOBHS CYIIECTBOBAHUS ANIEKTPUUECKOro Toka. Mcrounnuku Toka. Cuna toka. IIocTosIHHBIN TOK.
Hanpspokenne. 3akon Oma ai1s yyacTKa LEmH.

DNEKTPUUECKOE CONPOTUBIEHUE. YJIEIBHOE CONpPOTUBIEHUE BelecTBa. llocnenoBarenbHOe, MapasieNlbHOE, CMEIIAHHOE COEAMHEHHE
IIPOBOJHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOIIHOCTD 3JIEKTPUYECKOTO TOKA.

DNEeKTpOABMKYLIasl CUJla U BHYTPEHHEE CONPOTHBIICHHE MCTOYHMKA TOKa. 3akoH Oma Juid NOJHOW (3aMKHYTOW) 3JEKTPUUECKOM LIETH.
Kopotkoe 3ambikanue.

DNEeKTpOHHAs IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHHUS METAJIIOB OT TemMIiepaTypbl. CBEPXIPOBOAUMOCTD.
OnexTpuueckuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyUKOB.

[TonmynpoBoanuku. CoOCTBEHHAs ¥ MPUMECHAs IPOBOIMMOCTh OITYHIpOBOIHUKOB. CBOMCcTBa p—n-niepexo/a. [1oynpoBoJHUKOBEIE TPUOOPHI.
DNEKTpUUYECKUI TOK B PACTBOPAX M pacIllaBax 3JIEKTPOIUTOB. DIEKTPOIUTHUYECKAS AUCCOLUALIMS. DIEKTPOIIU3.

OnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3psan. Monnus. [1na3ma.

TexHnueckue ycTpoiicTBa M INPaKTUUYECKOE NPUMEHEHHE: aMIEPMETP, BOJIBTMETP, PEOCTAaT, MUCTOUYHUKU TOKA, 3JIEKTPOHArpeBaTElbHbIC

pUOOPHI, 3JEKTPOOCBETUTENBHbIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHS, BAKYYMHBIH 10T, TEPMUCTOPHI U (POTOPE3UCTOPHI, OTYIPOBOTHHUKOBBII
MO/, TaJIbBAHUKA.



Jlemoncmpayuu

W3mepenue cuiibl TOKa U HaPSHKEHUS.

3aBUCUMOCTD CONPOTHUBIICHUS LIMIIMHIPUUECKUX MPOBOHUKOB OT JUIMHBIL, IIJIOLAAN MTONEPEYHOI0 CEYEHUs U MaTepuaa.
CMeniaHHO€ COeTMHEHUE TPOBOIHUKOB.

[Ipsimoe n3mepenue 3MeKTpoABHKYIIEN cuibl. KOpoTkoe 3aMbIKkaHHe ralbBaHUUECKOT O 3JIEMEHTA U OLICHKA BHYTPEHHETO COITPOTUBIICHMUSL.
3aBUCUMOCTb COIIPOTHUBIIEHUSI METAIIJIOB OT TEMIIEPATYPBI.

IIpoBOAMMOCTB DJIEKTPOJIUTOB.

HckpoBoii pa3psi ¥ IpOBOJUMOCTD BO3yXa.

ORHOCTOPOHHSISI MPOBOJUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMEIIaHHOrO COEUHEHUS PE3UCTOPOB.

N3mepenue 3IeKTpOABUKYILEH CHIIBI HCTOYHUKA TOKA U €r0 BHYTPEHHETO COIIPOTUBIICHUS.

Habmonenue anexkrponusa.

Me:xnpeaMmeTrHblie CBA3U

N3zyuenune xypca ¢usuku 6a30Boro ypoBHs B 10 Kjlacce OCYIIECTBISETCA ¢ YUETOM COJAEPKATEIbHBIX MEKIIPEIMETHBIX CBS3EH ¢ KypcaMu
MaTeMaTUKH, OMOJIOTHH, XUMUH, Teorpadiu U TEXHOJIOTHH.

Mescnpeomemnsie noHamus, CBS3aHHBIE C W3YYEHHEM METOJOB HAYYHOIO IO3HAHMS: SBJICHHE, HAyuHBIH (akT, rHroTes3a, (pu3nveckas
BEJIMYUHA, 3aKOH, TEOPHs, HAOII0IeHNEe, SKCIIEPUMEHT, MOACTHUPOBAaHHUE, MO, U3MEPEHUE.



Mamemamuxa: pelieHue CUCTEMbl YpaBHEHH, JUHEHHas QyHKUuUs, napaboina, runepOoia, ux rpaguku U CBOMCTBA, TPUTOHOMETPHUYECKHE
(YHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKJIECTBO, BEKTOPHI 1 X MPOEKIIMH Ha OCH KOOPANWHAT, CII0KEHHE
BEKTOPOB.

Buonoeusa: Mexanndeckoe JBMKEHUE B )KUBOM nipupoae, TudQy3us, 0CMOC, TEINI00OMEH JKUBBIX OPraHU3MOB (BUIbI TEILUIONEPEIaun, TEIIIOBOE
PaBHOBECHE), MIIEKTPUUECKHE SABJICHUS B )KUBOU NIPUPOJIE.

Xumus: AUCKPCTHOC CTPOCHUC BCIICCTBA, CTPOCHUC aTOMOB U MOJICKYJI, MOJIb BCIHICCTBA, MOJIApHAsA MaccCa, TCIJIOBLIC CBOMCTBaA TBép,Z[BIX TCII,
)KHHKOCTeﬁ H Ta30B, SJICKTPUYCCKUC CBOMCTBaA MCTAJIJIOB, SJICKTPOJIUTUUCCKAA JUCCOLMAls, IraJIbBAHHUKA.

Teoepaghus: BNaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMETD.
Texnonoeus: peoOpa3oBaHKUe JIBUKECHUN C HMCIIOIb30BAaHMEM MEXAHHU3MOB, YUET TPEHHsS B TEXHHKE, IMOALIUITHUKH, MCIOJIH30BAaHUE 3aKOHA
COXpaHEHHs MMITyJbCa B TEXHUKE (paKkeTa, BOAOMET M JpyrHe), ABUraTellb BHYTPEHHETO CrOpaHus, IapoBas TypOMHA, ObITOBOW XOJIOJUJIBHUK,

KOHAMIIMOHEP, TEXHOJIOTUH ITOJIyYEHHSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCJIE HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOT MU, JIEKTPOCTaTHUECKAs 3alUTa,
3a3eMJICHHE AIIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBINA IPUHTEP, 3JCKTPOHArpeBaTEIbHbIE PUOOPHI, HIEKTPOOCBETHTEIbHBIE TPHOOPHI, TaIbBAHUKA.

11 KJIACC

Pa3zpnen 4. DnekrpoamHamMuka
Tema 3. Maznumnoe none. IneKmpomacHUmMHAA UHOYKUUA

[TocrossHHBIE MarHuTHl. B3anMo1eiCTBHE MOCTOSIHHBIX MarHUTOB. MarHuTHOE nosie. Bekrop MarHuTHOM MHAYKUMK. [[puHIMn cynepno3uumuu
MAarHUTHBIX 1ojiei. JInuuu MaruuTHoOM MHAYKIMU. KapTrHa TMHUI MAarHUTHON MHYKIIMU TOJISI TOCTOSIHHBIX MarHUTOB.

MarHuTHOe MoJjie MPOBOJHUKA ¢ TOKOM. KapTHHa NWHUI MHIYKIMM MAarHUTHOTO MOJS JUIMHHOTO TMPSIMOTO NPOBOJHMKA M 3aMKHYTOTO
KOJIBLIEBOT'O ITPOBOJIHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmozelicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cumna Jlopenna, e€ MOy b U HampapiieHHe. J[BIKeHHe 3apsKeHHON YacTHIIbI B OTHOPOIHOM MarHUTHOM mosie. PaGora cumsl Jlopenna.



SBneHue BNEKTpOMAarHUTHOM WHAYKUMU. [lOTOK BekTOpa MArHUTHOM WHAYKIMU. OJEKTPOJBIKYINAS CUJAa HWHAYKIUU. 3aKOH
AJEKTPOMArHUTHOM MHIAYyKLIMK Papajes.

BpreBoe SJICKTPUYICCKOC ITOJIC. 3HCKTpO,Z[BI/DKyH_[a$I CHJIa MTHAYKIIMU B IMIPOBOAHUKEC, IBUIKYIICMCA MMOCTYNIATCIIbHO B OAHOPOJHOM MAarHMTHOM
IT0JIC.

IIpaBuiio Jlenna.

NHayKTUBHOCTG. SIBIEHNE CAMOMHAYKLINUU. DIEKTPOABIIKYIIAsl CUla CAMOMHIYKIIHUH.
OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE MOJIE.

TexHuueckue yCTpOﬁCTBa U TPAKTHYCCKOC IMPHUMCHCHUC: IMMOCTOAHHBIC MArHUTBI, BJICKTPOMATrHUTBI, 3JICKTPOABUTATCIIb, YCKOPUTCIIU
QJICMCHTAPHBIX 4aCTUL, MTHAYKIWUOHHAA I1CYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJI0HEHNE AIEKTPOHHOTO MyYKa MarHUTHBIM I10JIEM.
JIuHUY MHYKIMY MarHUTHOTO TOJISL.
B3auMopeincTeue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlenictBre cuiibl JIOpeHIa Ha MOHBI 3JIEKTPOJIUTA.
SIBneHue MEKTPOMArHUTHON UHIYKIUU.

IIpaBuiio Jlenna.



3aBUCUMOCTD AJIEKTPOJIBUKYILEN CHIIBI MHIYKIIUU OT CKOPOCTH U3MEHEHHS MarHUTHOT'O TIOTOKA.

SIBiIeHME CAaMOMHYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4yeHre MarHuTHOTO MOJIS KaTyIIKH C TOKOM.

HccnenoBanue IeNCTBUSA NOCTOSHHOIO MarHUTa HA PAMKY C TOKOM.

HccnenoBanue siBIEHUS 3IEKTPOMArHUTHOM MHYKIIMH.
Pasnea 5. KoseGanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmMHble KONEOAHUA

Konebarenbnast cucrema. CBoOoaHble MexaHuueckue kojeOanus. ['apmonmueckue konebanus. Ilepmon, wacrora, amrumtyna v ¢asza
kosnebanuit. IlpyXuHHBIH MasTHUK. MaremMaTHYecKHii MasTHUK. YpaBHEHHME TapMOHMYECKUX KoneOanuil. IIpeBpamienue sHEpruu mpu

rapMOHUYECKUX KOJeOaHHSIX.

Konebarenbupiii koHTYyp. CBOOOIHBIE AIIEKTPOMArHUTHBIE KOJeOAaHHWs B HJICAIBHOM KOJe0aTeIbHOM KOHTYpe. AHAJIOTHS MEXIy
MEXaHUYECKUMU U JIEKTPOMArHUTHBIMU KoJieOaHusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTUU B HJICAIbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBnenne o 3aryxawmux KoieOaHUAX. BbIHyXKIeHHbIE MexaHWYecKne KoneOaHus. Pe3oHaHc. BbIHYXIIEHHBIE SJIEKTPOMATrHUTHBIC
KoJIeOaHus.

Ilepemennsblii Tok. CHHYCOUAANBHBIN EpEMEHHBINA TOK. MOIIIHOCTH IEPEMEHHOIO TOKA. AMIUIMTYAHOE U ACUCTBYIOILIEE 3HAYEHUE CUIIbI TOKA
U HaIIPSDKEHUS.

Tpancdopmarop. IlpousBoacTBo, mepenadya U MOTPEOJICHHE JIIEKTPUUYECKONW HHEPTUU. OKOJOTMUECKHE PHUCKHM TPU IPOHU3BOJCTBE
a5IeKTpo3Hepruu. KynbTypa ncnosib30BaHus 3IEKTPOIHEPTUU B ITIOBCEIHEBHOM JKHU3HH.

TexHnueckue ycTpoicTBa U MPAaKTUUECKOE IPUMEHEHUE: AIEKTPUUYECKUI 3BOHOK, FEHEPATOP NIEPEMEHHOT0 TOKA, JIMHUU AIEKTpoIepeaay.



Jlemoncmpayuu

HccnenoBanne mapamMeTpoB KoeOaTeIbHON CHCTEMBI (TIPYKUHHBINA WM MAaTEMaTHUYECKUN MasTHUK).
HabGnronenue 3aTyxarommx KoieOanui.

HccnenoBaHue CBOMCTB BBIHY)KJICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OOIHBIC AIEKTPOMATHUTHBIE KOJIEOaHUSI.

OcmmorpaMmbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUST OT BPEMEHH ) JUIS AJIEKTPOMArHUTHBIX KOJICOaHHIA.
Pe3oHaHc npu nocie0BaTeaIbHOM COEIMHEHUH PE3UCTOPA, KaTyIIKH UHIYKTUBHOCTU U KOHJIEHCATOpA.
Mojenb TUHUY 3IIEKTPOIIEpEIaUH.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomul

HccnenoBanue 3aBUCHMOCTH TIEPHOJIA MAJIBIX KOJICOAHUI I'py3a HA HUTH OT JUTHHBI HUTH U MaccChl Tpy3a.
HccnenoBanue nepeMEHHOr0 TOKa B LIENH U3 ITOCJIEA0BATEIBHO COEIMHEHHBIX KOHACHCATOPA, KaTYLIKU U PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmMpoMazHUMHblE 60JIHbL

MexaHnuecKke BOJHBI, ycloBus pacrpoctpaneHus. [lepuoa. CKopocTs pacnpocTpaHeHus U JyTnHa BOIHBL. [lonepednbie u poJ0abHbBIE BOJTHBI.
WuTepdepeniys u qudpakiius MEXaHUYECKUX BOJIH.

3Byk. CKopocTh 3ByKa. I poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJHBL YCIIOBUS U3IyUEHUS 3JIEKTPOMAarHUTHBIX BOJH. B3auMmHas opuenTanmsa Bektopos E, B, V B anexrpoMarauTHoi
BosiHE. CBOICTBA AIIEKTPOMArHUTHBIX BOJIH: OTPpaKEHUE, MPEIOMIICHHE, Tosipu3anus, tudpakuus, narepepernns. CKopocTh 31eKTPOMarHUTHBIX
BOJIH.



[Ikana 35eKTpoMarHuTHHIX BOJIH. [IpuMeHeHne 3JeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
IIpuHOKNBI paIuOCBA3U U TeNEeBUACHUA. Paguookanus.
DNEKTPOMAarHUTHOE 3arpsA3HEHUE OKPYXKAIOLIEH CpeJIbl.

TexHudeckue yCcTporuCcTBa U NPAKTUYECKOE IPUMEHEHUE: MY3bIKAJIbHBIE HHCTPYMEHTBI, YIbTPa3BYKOBasi AMATHOCTUKA B TEXHUKE U MEIULIMHE,
panap, paguonpuéMHUK, TeIEBU30p, aHTeHHA, TenedoHn, CBU-neus.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoCTpaHECHUE MOMEPEYHBIX U MPOJIOIbHBIX BOJH.

Konebmromieecs: Te0 Kak HCTOYHUK 3BYKa.

HabGnronenue oTpaxeHus U MPEIOMIICHHUSI MEXaHUYECKUX BOJIH.

Habmronenue unrepdepeHunu u uppakiind MEXaHUYECKUX BOJTH.

3BYKOBOW PE30HAHC.

HabGnronenue cBsi3u rpOMKOCTH 3BYKa M BBICOTBI TOHA ¢ aMIUTUTYOM M YaCTOTOM KoJeOaHHi.

HccnenoBanue CBOMCTB JIEKTPOMArHUTHBIX BOJIH: OTPa)KeHUE, PEIOMIICHHE, TTOJSpU3alus, AM(paKius, HHTephepeHIIHs.
Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMoaMHENHOE pacpOCTpaHEHUE CBETA B OJHOPOAHOM cpene. JIydu cBera. TodeuHblid HCTOYHHUK CBETA.
OtpaxxeHue cBeta. 3aKOHbI OTpakeHuUs cBeta. [locTpoenne n300pakeHui B MIOCKOM 3epKaie.

[Ipenomienue cBera. 3aKOHBI MPENIOMIICHUS cBeTa. AOCOIIOTHBIN MoKa3aTens npenomieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpenenbHbiit
YIOJI ITOJIHOI'O BHYTPEHHETO OTPAKECHHUSL.



Hucniepcus cBeta. CoxxHbIA cocTaB 6enoro csera. Lger.

CoOwupatorniue u paccenBaromue TuH3bl. ToHKas nuH3a. POKYCHOE pacCTOSIHUE U ONTHYECKAas Crjla TOHKOM JuH3BL. [locTpoenue n3obpaxkeHuit
B COOMPAIOIINX M pacCeUBAIOMIMX JTHUH3aX. DopMysa TOHKON JIMH3bL. YBEINYEHUE, TaBaeMOe JIMH3O0M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTHKH.

BonnoBast onrtuka. UaTepdepenuus cBera. KorepeHTHble HMCTOUYHUKH. YCJIOBHUS HAOMIOACHHWS MAaKCUMyMOB W MHHHUMYMOB B
UHTEepPEPEHIIMOHHON KapTUHE OT IBYX CHH()A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxmus cera. JuppakunonHas peméTka. YciioBUe HaOMIOJCHUS TJIABHBIX MAaKCUMYMOB IPH MaJEHUU MOHOXPOMATHYECKOTO CBETA Ha
I (PPaKIIMOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE NPUMEHEHHE: OYKH, Jymna, (oToanmapaT, MPOCKIMOHHBIM ammapar, MUKPOCKOI, TEIECKOII,
BOJIOKOHHAS! OTITHKA, TU(PPAKIIMOHHAS PEIIETKA, TTOJISAPOUSL.

Jlemoncmpayuu

[IpsmonuHeitHOe pacpocTpaHeHue, OTpayKeHUE U MpesiomiieHre cBeta. OnTuyeckue mpruOophl.
ITonHoe BHyTpeHHee oTpakeHne. Moneib CBETOBOAA.

HccnenoBanue CBOMCTB H300payKEHHM B JIMH3AX.

Mojenu MUKpOCKOTa, TEIECKOIIaA.

Habmonenue naTepdepeHIm cBera.

HabGnronenue nudpakuuu ceera.

Habmonenue nucniepcun cBera.



[Tonmyuyenue criekTpa ¢ MOMOILBIO IIPU3MBI.

[TomydeHue cnekTpa ¢ MOMOIIBI0 JUPPAKITHOHHON PEIIETKH.
HabGnronenue nonsipu3anum cBeTa.

Yuenuueckuu sxcnepumenm, nabopamopusie pabomul
N3mepenue nokasares IpeioMIIeHUs CTEKIIA.
HccnenoBanue CBOMCTB U300payKEHHM B JIMH3AX.

Habmonenue nucniepcun cBera.

Pasnen 6. OCHOBBI clIeNMAJILHON TEOPHUHM OTHOCHTEJILHOCTH

['paHuLIBl MPUMEHUMOCTH KJIACCUUYECKON MeXaHUKHU. [locTyaTel crienuaibHON TEOPUU OTHOCUTEIIBHOCTH: MHBAPUAHTHOCTD MOAYJISL CKOPOCTH
CBE€Ta B BaKyyMe, PUHIIUIT OTHOCUTEIBHOCTH DUHILITEHHA.

OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAILIEHUE JTTUHBI.
OHeprus U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBI.

CBs13p Macchl ¢ PJHEPTUEN U UMITYJILCOM PENSATUBUCTCKOMN YaCTUIbl. DHEPrUs MOKOSL.

Pasnen 7. KBantoBasi pusznka
Tema 1. Dnemenmor Kearnmoegoii onmuxku

®otonbl. opmyina [Inanka cBsi3u 3HEprun (HOTOHA € €ro YaCTOTON. DHEPrusi U UMIYJbC (POTOHA.



OtkpeiTue U uccnenoBanue Gorordpdexra. OnbiTel A. I'. CroneroBa. 3akonsl poTtorddexra. YpaBHenue DiHIITeHA A5 PoTodddeKTa.
«Kpacnas rpanuna» gporosdpdexra.

JNasnenue cera. Onbitel [1. H. JIeOenena.

XHUMHUYECKOE NIEUCTBUE CBETA.

TexHuueckue yCcTpoicTBa U MPaKTUYECKOe MPUMEHEHHEe: (POToIeMEeHT, (POTOIATUMK, COTHEYHAst Oarapes, CBETOAMOI.
Jlemoncmpayuu

®oT03¢deKT Ha ycTaHOBKE € IIUHKOBOH MIaCTHHOM.

HccnenoBanue 3akoHOB BHeETHETo (oTtodddekra.

Ceeroauon.

Conneunas Gatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopaa mo paccesauio o -yactunl. ITnanerapHas monens atoma. Iloctynarel bopa. M3mydenue u
NoTJIOIIEeHHE (POTOHOB MPH MEPEXOE aTOMa C OJHOTO YPOBHS SHEPTHM Ha Jpyroil. Buasl ciektpoB. CekTp ypoBHEH SHEPTUU aTOMa BOAOPO/IA.

Bonnogsie cBoiicTBa yactuil. Bonnsl ae bpoiins. KopmyckynsipHO-BOTHOBOM Ayaau3M.

CroHTaHHOE U BBIHYKJIEHHOE U3ITy4YEHHE.

TexHuueckue ycTpoicTBa U MPakTUYECKOE MPUMEHEHHUE: CIIEKTPaIbHbIN aHaIU3 (CIIEKTPOCKOIT), Ja3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu

Monenb onsita Pesepdopra.



Omnpenenenne AJIMHBI BOJIHBI J1a3epa.

HabGnronenue nuHEHUaThIX CHEKTPOB M3ITyUCHHS.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabGnronenue nuHeHuaToro crnekrpa.

Tema 3. Amomnoe a0po

DKCIEPUMEHTHI, JI0Ka3bIBAIOIIUE CIIOXKHOCTh CTpoeHUs sapa. OTKpbITHE panuoakTuBHOCTU. OnbIThl Pedepdopaa mo ompenenenuto cocraa
panuoakTuBHOrO M3myudeHus. CBoiicTBa anb(da-, 6era-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTU Ha KUBbIE OPraHU3MBI.

OTkpeiTHE IPOTOHA U HelTpoHa. Hykinonunas monens siapa ['eitzendepra—VBanenko. 3apsin sapa. MaccoBoe uncio siapa. M30Tomsl.
Anbda-pacnaa. DJIEKTPOHHBIN U MO3UTPOHHBIHN OeTa-pacnal. ['amMmma-u3inydeHne. 3aKoH paJMoakTUBHOTO pacraja.

DHeprus cBSI3M HyKJIOHOB B sijipe. SnepHble cuitbl. JleekT Macchl spa.

SAnepHble peakuuu. [lenenue u CUHTES sSIED.

Snepusrii peakrop. TepmosinepHsiit cuaTes3. [Ipo6iieMbl U TEPCIIEKTUBBI ACPHON SHEPTETUKU. DKOJIOTHUECKUE aCHIEKTHI SASPHON SHEPTETUKH.
OnemeHTapHble yacTULbI. OTKpPBITHE TO3UTPOHA.

Mertobl HaOMIOACHUS U PErHCTPALIUH 3JIEMEHTaPHBIX YaCTHUII.

®dyHnaaMeHTanbHbIE B3auMoieiicTBus. EqMHCTBO Qu3nueckoit KapTUHBI MUDA.

TexHuueckue ycTpoiicTBa M MpakTUYECKOE IPUMEHEHHE: T03UMETp, KaMepa Busbcona, siaepHblil peakTop, aToMHas OoM0a.

Jlemoncmpayuu



Cy€TunK HOHU3UPYIOIKX YACTHLI.
Yuenuueckuu sxcnepumenm, nabopamopusie pabomul

HccnenoBanue TPEKOB 4acTHIL (o TOTOBBIM ¢dororpadpusm).

Pasnen 8. Dy1eMeHTHI ACTPOHOMMH U ACTPOPU3NKH

Oransl pa3BUTHA acTpoHOMMH. [IpuKiIaqHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3aH0r0 HeOa. Co3Be3usi, spKue 3BE3/bI, IIAHETHI, NX BUTUMOE JBUKCHHE.

ConHeunas cucreMa.

Connue. ConHeuHas akTUBHOCTb. Mcrounuk sHeprun CosHLa U 3BE€34. 3BE3/1bl, MX OCHOBHBIE XapaKTEPUCTHKU. JlMarpamma «CleKTpanbHbIN
KJIaCC — CBETUMOCTBY». 3BE3[Ibl IVIABHOM MOCIEAOBATEIBHOCTU. 3aBUCHUMOCTh «Macca — CBETHMMOCTB» JUISl 3BE3J INIABHOW IOCIEAOBATEIBHOCTH.

Buytpennee ctpoenue 38€311. COBpeMEHHBIE NIPEACTABIEHUS O IPOUCXOXKACHNUHN U 3Boonuu CostHIA U 3BE311. DTalnbl )KU3HU 3BE3I.

Muneunsiii [1yTe — Hama [Nanaktuka. [lonoxenune u nuxenue Connua B ['anaktuke. Tunbl ranaktuk. Paguoranaktuku u kBazapbsl. YEpHbie
JBIPBI B SIPAaX rajJaKkTHK.

Bcenennas. Pacimpenue Beenennoit. 3akon Xa66ma. Paz6eranue ranaktuk. Teopust bonbioro B3psiBa. PenukToBoe nu3nyueHue.
MacmrabHast ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobaemMbl acTpOHOMUHU.

Yuenuueckue nabnooenus

HabGnronenust HeBOOPYKEHHBIM IJ1a30M € MCIIOJIB30BAHUEM KOMIBIOTEPHBIX MPUIIOKEHUH JJIS1 OTIpeIeNIeHuUs MOJI0KEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO J]aTy: OCHOBHBIE c03Be3/11s CEBEPHOro NOIMyLIapys U IPKUE 3BE3BI.

Hab6mronenus B Teneckon Jlynsl, nmiuaner, Mieunoro IlyTtu.



O0o0maroniee NnoBTOpPeHUE

Poinb pu3uky 1 acTpOHOMHUM B 5KOHOMUYECKOM, TEXHOJIOTHYECKOH, COITMAIBHON U ATUYECKOH cdepax NesITeIbHOCTH YeIOBEKa, POJIb U MECTO
($U3UKK 1 aCTPOHOMUH B COBPEMEHHOM HAYYHOI KapTUHE MUPA, pOJib (PU3NYECKOI TeOprH B POPMUPOBAHUH IPEACTABICHUN 0 (prU3nUIecKoit KapTHHE
MUpa, MECTO (pU3MUECKON KapTUHBI MUPA B OOIIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUI O IPUPOJIE.

Me:xnpeaMmeTrHble CBA3U

N3ydenune xkypca ¢usuku 6a30Boro ypoBHs B 11 kilacce oCymliecTBISETCS ¢ YUETOM COAEPKATEIbHBIX MEKIIPEIMETHBIX CBS3EH C KypcaMu
MaTeMaTUKU, OMOJIOTHH, XUMUH, Teorpaduu U TEXHOJIOTHUH.

Mescnpeomemnsie noHamus, CBS3aHHBIE C W3YYEHHEM METOJOB HAYYHOTO IO3HAHMS: SIBJICHHME, HAyuHBIH (akT, rHroTes3a, (pu3nveckas
BEJIMYUHA, 3aKOH, TEOPHs, HAOII0IeHUE, SKCIIEPUMEHT, MOACTHUPOBAaHNUE, MO, U3MEPEHUE.

Mamemamuxa: pelieHue CHCTEMbl YpaBHEHHH, TPUTOHOMETpPHYECKHE (YHKUMHU: CHHYC, KOCHHYC, TaHI€HC, KOTAaHIE€HC, OCHOBHOE
TPUTOHOMETPHUECKOE TOXKIECTBO, BEKTOPHl M HX INMPOEKLUUU HA OCH KOOPJHMHAT, CIOKEHHE BEKTOPOB, MPOU3BOJHBIC 3JIEMEHTApHBIX (YHKIIMH,

MPU3HAKH [TOJI00MS TPEYTOJIBHUKOB, ONPEeNICHHE TUIOIAIN IUIOCKUX GUTyp U 00bEMa Ted.

Buonoeus: anekTpuueckue sBICHUS B KUBOH MPHPOJIE, KOJIeOAaTEIbHbIEC ABIKEHUS B )KUBOU MPUPOJIE, ONITUYECKHE SBJICHUS B )KUBOM IPUPOJIE,
NEUCTBUE paualiiy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJ, KpUCTAJUIMYECKash CTPYKTypa TBEPHABIX Tel, MEXaHU3Mbl 00pa30BaHUS KPUCTAJUIMYECKOH peIéTKy,
CIEKTpaJIbHBIM aHAJIN3.

leoepaghus: MarHUTHBIE TTOJTIOCA 3EMITH, 3aJIEKH MAarHUTHBIX pYJ, (OTOCHEMKA 3eMHOM TOBEPXHOCTH, MPEICKa3aHNe 3eMIICTPSCCHUH.

Texnonocus: TMHUAN DJIEKTPONEpEAAY, T€HEpPATOp MEPEMEHHOrO TOKAa, AJIEKTPOJBUIraTellb, MHAYKLIHMOHHAS I€4b, paaap, paauolpUEMHUK,
TEeJIEeBU30D, aHTEeHHA, TenedoH, CBU-neus, MpoeKIMOHHBIH armnapaT, BOJOKOHHAs OINTHKA, COTHEUHAas OaTapes..

IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMBI IO ®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O
OBPA3OBAHUA



OcBoenne yueOHOTO TipenMera «Pu3nka» Ha ypoBHE cpeaHero obiiero oopazoBanus (0a30BbI ypOBEHB) JOHKHO OOECTICUUTh JTOCTHKECHUE
CJIEYIOMIUX JIMYHOCTHBIX, METAMPEIMETHBIX U TIPEAMETHBIX 00pa30BaTeIbHBIX PE3YIHTATOB.

JIMUHOCTHBIE PE3YJIbBTATDBI

JInuHOCTHBIE pe3yNbTaThl OCBOEHHMS Yy4yeOHoro mnpenmera «®Pu3nka» HOIKHBI OTpakaTb TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS
PYKOBOJICTBOBATHCS C(OPMHUPOBAHHOW BHYTPEHHEW MMO3UIMENH JMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpUEHTALUH, MO3UTHBHBIX BHYTPEHHHUX
yGC)KHCHHﬁ, COOTBCTCTByIOH_II/IX Tpa,Z[I/II_[I/IOHHBIM IICHHOCTSIM pOCCHﬁCKOFO OGH.ICCTBa, pacumpeHne JKNU3HCHHOI'O OIIbITAa U OIIbITA ACATCIBHOCTU B
Hpouecce peanmam/m OCHOBHBIX HaHpaBJIeHI/Iﬁ BOCHHTaTeHBHOﬁ JACATCIBHOCTHU, B TOM YHUCJIC B HaCTH:

1) rpamaaHCKOro BOCIUTAHMS:

c(hOPMUPOBAHHOCTH IPAKIAHCKON MO3UIINK 00yYaIOIIErocsi Kak aKTHBHOT'O U OTBETCTBEHHOT'O YJIEHA POCCUKCKOTO OOIIECTBA;

MPUHATHUC TPAAUIITUOHHBIX OGH.IC‘ICJIOBC‘ICCKI/IX TYMaHUCTUYCCKUX U ICMOKPATUUICCKUX HCHHOCTeﬁ;

TOTOBHOCTbh BECTH COBMECTHYIO JICATEIFHOCTh B MHTEpEcax I'pakJIaHCKOro OOIIecTBa, y4acTBOBATh B CaMOYIPABJICHUH B 00pa3oBaTeIbHOM
OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATh C COLMATbHBIMU HHCTUTYTaMH B COOTBETCTBUH € MX (DYHKIMSAMHU M Ha3HAUCHUEM;

TOTOBHOCTb K T'YMaHUTAPHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) naTPpHOTHYECKOT0 BOCIIUTAHUS:

c(hOPMUPOBAHHOCTH POCCUICKON TPk TaHCKON UACHTUYHOCTH, TATPUOTHU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAapCTBEHHBIM CUMBOJIaM, IOCTHKEHUSM POCCUHCKUX YUEHBIX B 0071aCTH (PU3UKHU U TEXHUKH;
3) IyXOBHO-HPABCTBEHHOI'0 BOCIUTAHMS:

C(bOpMI/IpOBaHHOCTB HPaBCTBCHHOI'O CO3HAHU A, 3TUYCCKOT'O MOBCACHUS,



CIIOCOOHOCTh OLCHUBATHL CUTyallUI0O U MPUHUMATb OCO3HAHHBLIC PCUICHW, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMbBI U IICHHOCTH, B
TOM 4YHCJIC B ACATCIBbHOCTHU y‘IéHOFO;

OCO3HaHHWE JIMYHOTO BKJIAJIa B TIOCTPOCHUE YCTOMYMBOTO OYAyIIIETro;

4) 3¢TEeTHYEeCKOT0 BOCITUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKITIOYAst SCTETHKY HAYYHOTO TBOPUYECTBA, MPUCYIIETO (PHU3NIECKON HAYKE;
5) Tpy10BOr0 BOCIIUTAHUSA:

HMHTEpEC K Pa3NUYHbIM cdepaM MpodeCCHOHATHHON NEATEIHbHOCTH, B TOM YHCIE CBS3aHHBIM C (PU3MKOW M TEXHHKOW, YMEHHE COBEPIIATh
OCO3HAHHBIH BEIOOpP OyayIieii mpodeccuu U peaan30BbIBaTh COOCTBEHHBIC JKU3HECHHBIC TIIAHbL;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMOOOPa30BaHUIO B 00JIaCTH (PU3UKH HA MPOTSHKEHUU BCEH KHU3HH;

6) 3K0J10rM4ecKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTD HKOJIOTHUECKON KyJIbTYphl, OCO3HAHUE II100aJTHHOI0 XapaKTepa SIKOJIOTHIECKUX MPOoOIIeMm;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ICVCTBUI B OKPYKAIOLLIEH Cpeie HA OCHOBE 3HAHUSA LIEJEN YCTOMUYMBOTO PA3BUTHSI YEJIOBEUECTBA;
pacuImpeHue onbITa IesITeIbHOCTH SKOJOTHUYECKOM HallPaBICHHOCTH HAa OCHOBE MMEIOLUXCS 3HAHUN 110 (PU3UKE;

7) IEHHOCTH HAYYHOI0 MO3HAHHUS:

c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3HMUECKON HAYKH;

OCO3HAaHUC ICHHOCTHU HaquOﬁ ACATCIIBHOCTHU, TOTOBHOCTH B IMPOLCCCC U3YyUCHUA (bH?)HKH OCYHICCTBIIATL MPOCKTHYIO U HUCCIICAOBATCIILCKYIO
ACATCIIBHOCTb MHAUBUAYAJIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIBTATBI



Ilo3naBaTebHBIE YHHBEPCAJbHbIE y4eOHbIE 1eiiCTBUS

ba3oBble Joruuyeckue qelMcTBHUA:
CaMOCTOSITENILHO (OPMYIUPOBATH U aKTyaTU3UPOBAThH MIPOOIIEMY, pACCMATPUBAThH €€ BCECTOPOHHE;
OHpe,Z[eJISITI: e AJCATCIbHOCTH, 3aJaBaTh HapaMeTpH 148 KpI/ITepI/II/I HUX JOCTHUXKCHUA,
BBISIBJIATH 3aKOHOMEPHOCTH M IMTPOTHBOPEYHS B pACCMATPUBAEMBIX (PU3MUECKHUX SBICHUSAX;
pa3pabaTbIBaTh IJIaH PEUICHU IPOOIEMBI ¢ yUETOM aHaIM3a UMEIOIINXCS MaTEPUAIbHBIX U HEMATEePHAJIbHBIX PECYPCOB;
BHOCHUTH KOppeKTI/IBH B ACATCIIbHOCTh, OICHUBATh COOTBCTCTBUEC pCSyHBTaTOB neiaiaM, OICHUBATh pI/ICKI/I HOCJIC,Z[CTBI/Iﬁ JACATCIBbHOCTH,
KOOPJAMHUPOBATH U BBINOJIHATH pabOTy B YCIOBHSX PEATbHOT0, BUPTYATbHOIO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
paBBI/IBaTB eraTI/IBHOC MBIIIJICHUEC HpI/I peH_IeHI/II/I JKN3HCHHBIX HpOGHCM.

ba3oBble uccjenoBaTebCckue AecTBUA:
BJIQJICTh HAYYHOW TEPMUHOJIOTHEH, KIIFOUEBBIMU MOHATHIMU U METOJIaMH (PU3MUYECKON HAYKU;

BJIQJICTh HAaBBIKAMU Y4eOHO-MCCIIEOBATEILCKOW M TPOEKTHOM NeATeNbHOCTH B 001acTH (M3MKH, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOIOB PELICHHUs 3a1a4 (PU3UUECKOTO COJIEpIKaHMsI, IPUMEHEHUIO Pa3IMYHbIX METOI0B TIO3HAHUS;

BJIQJICTh BUJAMH JESITEIHHOCTH 1O TIOJIYYECHUIO HOBOTO 3HAHUS, €0 UHTEPIIPETALMH, TPEOOPA30BAHUIO M TPUMEHEHHIO B PA3JIMYHBIX YUEOHBIX
CUTYyallUsiX, B TOM YHCJIE MIPH CO3/IaHUH YUEOHBIX IIPOCKTOB B 00JIACTH (DU3HKH;

BBIABJISITh IIPUYUHHO-CIIEACTBEHHBIE CBS3M W aKTyaJM3UPOBATh 3a7ady, BBIIBUIAaTh TUIIOTE3y €€ pELICHUs, HAaXOAUTb ApryMEHTHI IS
JI0KA3aTeIbCTBA CBOMX YTBEPKACHMIM, 3aaBaTh apaMETPbl U KPUTEPUU PELICHUS;

AHAJIIU3UPOBATH MMOJYUYCHHBIC B XOI€ PCIICHUA 3aJa4r PE3YyJIbTAThl, KPUTUUCCKU OLICHHUBATL UX JOCTOBCPHOCTDH, IIPOTHO3UPOBATHL U3MCHCHUC B
HOBBIX YCJIOBUAX;



CTaBUTh U (POPMYJIHUPOBATH COOCTBEHHBIE 33/1a41 B 00pa30BaTEIbHON AEATEIILHOCTH, B TOM YHCJIE IIPU U3YUYECHUH (PU3UKH;
JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
YMETh NICPCHOCUTL 3HAHUA 10 (bmmce B IPAaKTUYCCKYIO OGH&CTB KUBHCOACATCIIbHOCTH,
YMETb UHTETPUPOBATh 3HAHUS U3 PAa3HbIX MPEAMETHBIX 00IacTei;
BbIIBUI'aTb HOBBIC UJICH, ITPCJIAraTb OPUTHHAJIBHBIC ITOAXOAbI U PCIICHU A,
CTaBUTH HpOGHeMBI " 3ala4u, JOITYyCKarOMMUEC AJIbTCPHATUBHBIC PCIICHU .
PaGora c undopmanmueii:

BJIQJICTh HABBIKAMU MOJTyYeHUS HH(OpMAIHK (PU3HUECKOTO COJIEPKAHHS M3 UCTOYHUKOB Pa3HbBIX TUIIOB, CAMOCTOSITEIBHO OCYIIECTBISATH IOUCK,
aHaJN3, CHCTEMATU3aLUIO U HHTEPIPETAINIO HH(OPMALIMK PA3TUYHBIX BUI0OB U ()OPM MpPEACTaBICHUS;

OLIEHUBATh JJOCTOBEPHOCTH HH(OPMAIIHH;
UCTOJb30BaTh CpeICTBAa WH(POPMALMOHHBIX M KOMMYHHMKALMOHHBIX TEXHOJIOTMH B pEIIEHUH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX U
OpraHU3alMOHHBIX 3371a4 ¢ COOMIOICHEM TPeOOBaHUN IPTOHOMUKH, TEXHUKH 0€30IIaCHOCTH, TUTHEHBI, pECYPCOCOEpeKEeHNUS, TPABOBBIX U ATHYECKUX

HOPM, HOPM MH(POPMAITMOHHOHN 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PM3UUECKOTO COMACPKAHUS B Pa3IMYHBIX (opMarax ¢ y4€TOM HazHAueHUS MH(POPMAIMU U LEJIEBOI ayTUTOPUHU, BEIOUpas
ONITUMAJIbHYIO (POPMY MpeNICTaBICHHS U BU3YaTU3AIHH.

KoMMyHuKkaTHBHBIC YHUBepcaIbHbIe y4eOHbIe JeHCTBUSA:
OCYIIECTBIIATH OOIEHHE HA YpOKaxX (pU3MKH U BO BHEYPOUHOH J1EATENBbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYAIlMA U CMATYaTh KOH(DIUKTHI;

pa3B'épHyTo 1 JIOTUYHO U3JIaraTb CBOIO TOYKY 3pCHHUA C UCITIOJIb30BAHUCM SA3BIKOBLIX CPCACTB,



MOHMMATh U UCTIOJIb30BATh MPEUMYILECTBA KOMAaHAHOW U MHIMBUIYAIbHOW paboOTHI;
BBIOMPATH TEMATUKY U METO/bI COBMECTHBIX JICHCTBUI C YUETOM OOIIMX HHTEPECOB U BO3MOXKHOCTEH KaXKJIOTO WJIeHa KOJJICKTUBA,;

[IPUHUMATH LIEJI COBMECTHOM ACATEIBHOCTH, OPraHU30BbIBATh U KOOPAMHUPOBATH JEHCTBHUS 110 €€ JOCTUKEHUIO: COCTABIIATH IUIaH JCHCTBUM,
pacrpenenaTh poJid ¢ y4éTOM MHEHUH yUYaCTHUKOB, 00CYKJIaTh Pe3yIbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh KAYECTBO CBOETO BKJIAa U KaXJI0TO YYaCTHUKA KOMaH bl B OOIIMIA pe3ysbTaT 10 pa3paboTaHHBIM KPUTEPHUSIM;
IIpeAJIaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJECH C IIO3ULIMH HOBU3HBI, OPUTMHAIIBHOCTH, IIPAKTUYECKON 3HAYUMOCTH;

OCYHWICCTBJIATL MO3UTHBHOC CTPATCrMYCCKOC IMOBCACHUC B PAa3JIMYHBIX CUTyalUudX, IPOABIIATL TBOPUYCCTBO U BOOGp&)KCHI/IC, OBITE
WHHUIIUATUBHBIM.

PerynsiTuBHbIC YHHBepcaJbHbIe YUeOHbIe el CTBUS
Camoopranmsanms:

CaMOCTOSITENILHO OCYIIECTBIISITh TO3HABATEILHYIO JCSITENLHOCTh B O0NACTH (PU3UKU M aCTPOHOMHH, BBISBISTH MPOOJIEMBI, CTaBUTh W
(dbopMyHUpoBaTh COOCTBEHHBIE 3a1a4H;

CaMOCTOSITENIbHO COCTAaBIISITh TUIAH PEIICHUS PACUYETHBIX M KAUeCTBEHHBIX 3aJ/lad, IJIAH BBIMOJIHEHUS MPAKTHYECKOW paboOThl ¢ y4ETOM
UMEIOIIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIOUTEHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacmmpATh paMKi y4eOHOT0 IpeMETa Ha OCHOBE JIMUHBIX MPEANOYTCHUN;

Jie7IaTh OCO3HAHHBIN BBIOOD, apryMEHTHPOBATH €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 3a PEIlICHHE;
OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATH (POPMHUPOBAHUIO U MPOSBICHHUIO SPYAUIIUHN B 00JaCTH (PU3UKHU, IIOCTOSHHO MOBBIIATH CBOM 00pa30BaTENbHbIN U KyJIbTYPHBIH
YPOBEHbB.



CﬂMOKOHTpOJIb, 3M0[IHOHaJIbeIﬁ HHTEJJICKT:
AaBaTb OUCHKY HOBBIM CUTYyallUIM, BHOCUTb KOPPCKTUBLI B ACATCIIbHOCTL, OLICHUBATL COOTBCTCTBUC PC3YJILTATOB LCJIAM;

BJIaAACTh HaBBIKAMHA O3HAaBaTEJILHOU pe(bnelccpm KaK OCO3HaHHUA COBCPIIACMBIX ,Z[CﬁCTBHﬁ U MBICJIMTCIIBHBIX MIPOHCCCOB, UX PCIYJIbTATOB U
OCHOBaHUI;

MCTIOJIb30BaTh NPUEMBI peIeKCHHN ISl OLIEHKU CUTYalliH, BEIOOpa BEPHOTO PEILICHHUS;
YMETB OLIEHUBATH PUCKHU U CBOCBPEMEHHO IIPUHUMATDH PELICHUS 110 UX CHUKEHUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAJIU3€ PE3YJIbTaTOB ACATECIBHOCTH;
MPUHUMATH ce0sl, MOHUMAasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAJIU3€ PE3yJIbTaTOB ACATECIBHOCTH;
MpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIHOKH.

B mpormecce mocTHKEHHsI JTMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS MPOrpaMMbl MO (DU3UKE ISl YPOBHS CPEIHEro OOIIero oOpa3oBaHHS Yy
00y4aroIuXxcs COBEPIICHCTBYETCS SMOLMOHAIBHBIN UHTEIIEKT, IPEANoIaralonui copMupoBaHHOCTD:

CaMOCO3HaHUsI, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHMMATh CBOE AMOIMOHAIBHOE COCTOSIHWE, BHJIETh HAIPABIICHHUS Pa3BUTHS COOCTBEHHOM
SMOIIMOHAIBHOH c(hepbl, OBITH YBEPEHHBIM B ceOe;

CaMOpPCryJIMpOBaHMs, BKIIIOYAOMIETO CAMOKOHTPOJIb, YMCHUC ITPUHUMATHL OTBCTCTBCHHOCTD 3a CBOE IIOBCICHHUC, CIIOCOOHOCTh AaalTUPOBATHCA
K SMOIIMOHAJIbHBIM U3MCHCHUAM U IPOSABIIATH FI/I6KOCTB, OBITE OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMM, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIIEXY, ONTUMHU3M, UHULMATUBHOCTb, YMEHUE JICHCTBOBATH
HCXOJS U3 CBOMX BO3MOXKHOCTEIH;

SMIIATUH, BKJIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSHHE JPYIMX, YYUTHIBATh €r0 HpPU OCYIIECTBICHHUU OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHHUIO;



COIIMAJbHBIX HABBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpAMBaTh OTHOLICHUS C APYTMMHU JIIOABMH, 3a00THTBCS, HPOSIBISATb UHTEPEC U
pasperatb KOH(QJIUKTHL

INPEIMETHBIE PE3YJIBTATbBI

K koniy oOyuenus B 10 kJjacce nmpeMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPakaTh C(OPMHPOBAHHOCTH y OOYHYAIOIIMXCS
YMEHUH:

JEMOHCTPHPOBATh HA MIPUMEpPaX POJb U MECTO (PM3HKU B OPMUPOBAHUU COBPEMEHHON HAYYHOW KapTHUHBI MHUPA, B PA3BUTUU COBPEMEHHOMN
TEXHUKH U TEXHOJIOTUH, B IPAKTUYECKON JIEATEIBHOCTH JIIOJIEH;

YUUTBIBATh TPAHULBI MPUMEHEHUSI M3YUYCHHBIX (PU3MUECKUX MOJeNeil: MaTepuanbHas TOYKa, MHEepIHajibHas cHUcTeMa OTcuéTa, abCOIIOTHO
TBEPIIOE TEIO, UACAIBHBINA Ta3, MOAETH CTPOCHUS T'a30B, KUAKOCTEH M TBEPIBIX TN, TOUCUHBIN IEKTPUUYECKUNA 3apsil MPU pelIeHUH (PU3NIECKUX
3a1ay;

pacmo3HaBaTh (QU3NYECKUE SBJICHUS (MPOIECCH) M OOBSICHATH UX HA OCHOBE 3aKOHOB MEXAHHMKH, MOJICKYJSPHO-KUHETHYECKOH TEopUH
CTPOCHHSI BEIIECTBA U JJICKTPOAMHAMUKHI: PaBHOMEPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHEHHOE JBIKEHUE, CBOOOTHOE TAJCHUE TEI, ABMKEHUE TI0
OKPY>XHOCTH, HHEPIHS, B3auMoJIeiicTBUe Tem, nuddy3usi, OpOyHOBCKOE TBMKCHHE, CTPOCHHE KUAKOCTEH M TBEPABIX TN, U3MEHEHUE 00bEMa Tel
MIpU HarpeBaHuM (OXJaXKJIECHHUH), TEIUIOBOE pAaBHOBECHE, UCIAPEHHUE, KOHJIEHCAIU, TUIABJICHUE, KPUCTAUIU3AIUs, KUIIEHUE, BIAKHOCTh BO3yXa,
MOBBILLICHUE JIABJIEHUS T'a3a IIPU €r0 HarPEBAaHUU B 3aKPBITOM COCYJIE, CBSI3b MEXK/y IMapamMeTpaMU COCTOSIHUS ra3a B U30IPOLIECCaX, dIEKTPU3ALIMS
TeJI, B3aUMOJICVICTBHE 3aps/I0B;

OIMCHIBATH MEXAHUYECKOE JBIKEHHE, UCIOIB3Ys (PU3NUYECKUE BEIUYMHBI: KOOPAWHATA, MyTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHE, Macca
TeNna, cuja, UMITYJIbC Tejla, KHHETUYeCKas SHEprus, MOTEHIMaIbHas YHEPrus, MEeXaHudyecKkas pabdoTa, MEXaHUYecKass MOIIHOCTb; MPU OMHCAHUU
MPAaBUIBLHO TPAKTOBATh (PU3MUYECKHI CMBICT MCIIOIb3yEeMbIX BEIMYUH, UX 0003HAUEHUS M €IUHMIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(u3HYECKyI0 BEIMUUHY C IPYTUMH BETHYMHAMM;

OIMCHIBATh M3yUYCHHbIC TEIUIOBBIC CBOMCTBA TEJ M TEIUIOBBIC SBJICHUS, MCIONB3YS (pU3MUECKHE BEIMYUHBI: JAaBICHHE Ta3a, TeMIleparypa,
CPEIHsAsI KHHETUYECKAask DHEPIUsl Xa0TUYECKOTIO JBWKECHUS MOJIEKYJl, CPEIHEKBAAPAaTUYHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILIOTHI, BHYTPECHHSA
sHeprus, padora rasza, Ko3(pQHUIMEHT MOJE3HOrO JCWCTBUS TEIUIOBOIO ABHraTeNs; MPU OMMCAHUM TPABMIBHO TPAKTOBATh (PU3UYECKUN CMBICI
UCIOJIb3yEMbIX BETUYMH, UX 0003HAYCHHS ¥ €JMHUIIBI, HAXOJUTH (DOPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PM3UUECKYIO BETMUMHY C IPYTUMHU BEJTHUNHAM;



OIMCHIBATh M3YYCHHBIC 3JEKTPUUYECKUE CBOICTBA BEIIECTBA M AIEKTPUYECKHUE SIBICHUS (MPOLECCHI), UCIONb3Ys (U3MUYECKHE BEIUYHHBI:
IEKTPUYECKUN 3apsifl, NIEKTPUUECKOE I0JIe, HANPSKEHHOCTD I0JIA, IMOTEHIMAI, PAa3HOCTh IOTCHIHUAJIOB; NP ONMCAHUU IIPABUIIBHO TPAKTOBATH
(bU3nUYeCKUil CMBICI UCTIOIB3YEMBIX BEJIMYMH, X 0003HAUCHUS M €IMHMIIBI, YKA3bIBaTh (DOPMYJIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEIUYHHY C
JOPYTUMH BEJIMYUHAMU;

aHATM3UPOBaTh  (PU3MUECKHE TPOLECCHl M SBJICHMSA, MCHONb3YysAd (U3NYECKHE 3aKOHBl M NPHHLMIBL 3aKOH BCEMHUPHOTO
tarorenus, I, II u III 3akonsl HproTOHA, 3aKOH COXpaHEHHMS MEXAHUYECKOM JSHEPIHM, 3aKOH COXPAHECHMS UMITYJIbCA, IPUHIUI CYIEPIIO3ULUN CUJL,
IIPUHLIUII PABHOIIPABUS HHEPLUAIBHBIX CHCTEM OTCUYETA, MOJIEKYJIIPHO-KUHETUUYECKYIO TEOPUIO CTPOEHHUS BEILIECTBA, Ia30BbIE 3aKOHBI, CBA3b CPEIHEN
KUHETHYECKOW SHEPruH TEIUIOBOTO JBMKCHUS MOJIEKYN € aOCONIOTHON TeMmImepaTypoil, MepBbI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHEHUS
AIIEKTPUYECKOT0 3apsia, 3akoH KyioHa, mpu 3TOM pa3iuyaTh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €r0 MaTeMaTW4YeCKOE BBIPAKEHHUE U YCIIOBUS
(rpaHu1Bl, 00JIACTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIUITHI ICHCTBUS MAIIMH, TIPUOOPOB M TEXHUYECKUX YCTPOUCTB; pa3IndaTh YCIOBHS UX O€30MMaCHOTO UCIOIB30BAHUS
B IIOBCEIHEBHOM KU3HU;

BBITIOJTHATEH AKCIIEPUMEHTHI TI0 UCCIIEIOBAaHUIO (DU3MUECKUX SBJICHHUM U MPOIIECCOB C UCIIOIB30BAHNEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM, TIPH
3TOM (hopMyIHpOBaThH MPOOIEMY/3a4auy U TUTIOTE3Y YUEOHOTO AKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEATI0KEHHOT0 000pYI0BaHUS, IIPOBOIUTH
OTIBIT ¥ JOPMYITUPOBATEH BHIBO/IBI,

OCYIIECTBIISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH, IIPU 3TOM BEIOUPATh ONTUMAJIbHBIN CIIOCO0 M3MEPEHHSI M HCIIO0JIb30BATh
U3BECTHBIE METO/IbI OLICHKU ITOTPEIIHOCTEN U3MEPEHMUI;

MCCIIEIOBATh 3aBUCUMOCTH MEXTy (PU3NUECKUMU BETMUYMHAMH C UCTIOIb30BAHUEM IPSAMBIX U3MEPEHHH, TPH TOM KOHCTPYHPOBATh YCTAaHOBKY,
(bUKCHpOBaTh pe3yNbTaThl MOJTYYCHHOW 3aBHCHUMOCTH (DM3MYECKMX BEIMYMH B BUAE TaOiui M rpaduKoB, AeiaTh BBIBOJBI IO pPe3ysbTaTaM
HCCIIEA0BAHUS;

coOmoaTh mpaBuiia 0€30MacHOro Tpyia MPU MPOBEJCHUN HCCIEIOBAHUI B paMKax y4eOHOIro 3KCIIEpUMEHTa, Y4eOHO-HCCIeI0BATENbCKOM 1
MIPOEKTHOM JEATENILHOCTH C UCIOJIB30BAHUEM M3MEPHUTEIBHBIX YCTPOHCTB U J1a00paToOpHOro 000pyIOBAHUS;

pemaTh pacyE€THBIC 331a4H C SBHO 33aHHON (PM3UUECKON MOAETBIO, UCTIONb3Ys (PHU3MUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS
3aJauu BBIOMPATh (PU3MUECKYIO MOJENb, BBIIENIATh (pU3MUECKHe BETUYUHBI M (OPMYIIBI, HEOOXOOUMBIE Ui €€ pelIeHHs], TPOBOAUTE PacyEThl U
OLIEHUBATh PEATLHOCTH MOJIyYEHHOT'O 3HAUeHUS (PU3HUECKON BEITMYUHBI;



peliaTh Ka4eCTBEHHBIE 3aJa4d: BBICTPAUBATh JIOTMYECKUM HENPOTHBOPEUYMBYIO LENOUYKY PACCYKICHUH C ONOPOM HA HM3YUYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

MCIOJIb30BATh MIPU PELICHUH YUYEOHBIX 3a/lad COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHH I IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
U MIPEJCTaBICHNS Y4eOHON U HayYHO-TIONMYJISIPHOM HH(OpMAIIHH, TOTyYESHHON U3 Pa3IMYHbIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOIY4aeMyIO
UH(pOPMaIINIO;

NPUBOAMUTH MPUMEPHI BKIIA/1a POCCHICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOIIEro MHUpA,
B Pa3BUTUE TEXHUKHU U TEXHOJIOTUH;

UCIOJIb30BAaTh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOM XKHU3HH Il oOecreueHus: 6e30MMacHOCTH NpU 00palleHuH ¢ mpudopamMu 1
TEXHUYECKUMHU yCTPOHCTBAMH, JUISI COXPAHEHUS 3/10POBbs U COOJIIOJICHUS HOPM 3KOJIOTMYECKOTO TIOBEACHUS B OKPYIKaIOIIEH cpese;

paboTaTh B TpYIIE C BHITOJIHEHUEM PA3IMYHBIX COIUATBHBIX POJICH, IITAHUPOBATH PA0OTY TPYIIILI, PAIIMOHAIBHO PACTIPEACTATh O0S3aHHOCTH
U TUJIAHUPOBATh JEATENHHOCTh B HECTAHAAPTHBIX CHUTYaIMSAX, aJeKBATHO OIICHWBATH BKJIAJ KaXIOTO0 W3 YYaCTHHKOB TPYIIBI B pPELICHUE
paccMaTrpuBaeMoil mpoOIEMBL.

K koniy oOyuenust B 11 kJacce nmpeMeTHbIE pe3yibTaThl Ha 0a30BOM YpOBHE JIOJDKHBI OTPaXaTh C(OPMHPOBAHHOCTH y OOYHAIOIIMXCS
YMEHUH:

JEMOHCTPHPOBATh Ha MPHUMEPAX POJIb U MecTO (pu3KKHU B (POPMHUPOBAHUU COBPEMEHHON HAayYHOW KapTHUHBI MHUpa, B PA3BUTUU COBPEMEHHOM
TEXHUKU U TEXHOJIOTUH, B IPAKTHYECKON AEATEIbHOCTH JIFOJICH, IIEIOCTHOCTh M €JMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUYUTBIBATH T'paHUIbI HPUMCHCHUA N3YYCHHBIX (I)I/ISI/IHGCKI/IX Moneneﬁ: TOYCUHBIM BHGKTpI/I‘IeCKI/Iﬁ 3apsn, JIy4d CBCTa, TOYCYHBIM UCTOUHUK CB€Ta,
sACpHad MOACIIb aTOMaA, HYKJIOHHAs MOJCIIb aTOMHOTO fApa IMPU pCHICHUN (I)I/ISI/IHGCKI/IX 3a4a4,

pacrio3HaBaTh (pu3nyecKue BICHUS (TIPOLECCHl) U OOBACHATH UX Ha OCHOBE 3aKOHOB AJIEKTPOAMHAMUKHI M KBAHTOBOM (PU3HUKH: SIEKTPHUECKAs
MIPOBOJIMMOCTB, TEINIOBOE, CBETOBOE, XUMUYECKOE, MArHUTHOE JICHCTBHS TOKA, B3aUMOJICHICTBHE MarHUTOB, AJIEKTPOMArHuTHAst MHIAYKIIHS, JeHCTBUE
MarHUTHOTO TOJIS Ha TIPOBOJJHUK C TOKOM M ABWXKYIIIMICS 3apsi]], SIEKTPOMarHUTHbIE KOJICOaHUs U BOJIHBI, IPSIMOJIMHEHHOE PacpOCTpaHEHUE CBETA,
OTpaKeHHe, TperoMIieHHe, HHTeppepeHnns, uppakuus 1 MOJIsSpU3alUs CBETa, TUCIEpPCHs CBeTa, GoToanekrpuueckuil 3¢ ekt (poTorddexr),
CBETOBOE JJaBJICHUE, BOZHUKHOBEHUE JIMHEWYATOTO CIIEKTPa aTOMa BOJIOPOA, ECTECTBEHHAS U MICKYCCTBEHHAsI PaJOAKTUBHOCTH;

OINMCHIBATh U3YUYEHHBIE CBOMCTBA BELIECTBA (IEKTPUUYECKUE, MATHUTHBIE, ONITUYECKUE, IIEKTPUUYECKYIO IIPOBOAUMOCTD PA3IMYHbIX CPEN) U
AIIEKTPOMAarHUTHBIE SBJIECHUS (TIPOLIECCHI), UCHONB3Ys (PU3MUECKUE BEIMUYMHBL: 3JEKTPUUECKUH 3apsjl, CHia TOKa, HIEKTPUYECKOEe HAIpPsLKEHUE,



AIIEKTPUYECKOE COTMPOTUBIICHHUE, PA3HOCTh MOTEHIMAIOB, AMEKTPOABIDKYINAs cuila, padoTa TOKa, MHAYKLUS MarHUTHOTO TOJs, cuia AMIiepa, cuia
JlopeHna, UHAYKTUBHOCTh KaTYIIIKH, SHEPTUS IEKTPHUUECKOT0 M MarHUTHOT' O MOJIeH, MIEPHO M YacTOTa KoJIeOaHUH B KOJIeOaTeIbHOM KOHTYPE, 3apsil
U CWJIa TOKa B MpOIECCe MapMOHMYECKHX AJIEKTPOMArHUTHBIX KoJeOaHMH, (OKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3BI, IPU OMHCAHUHU
MPAaBUIILHO TPAKTOBATH (PM3MUECKUI CMBICT UCHOIb3YEMbIX BEMYMH, UX 0003HAUCHHS U €JUHMIIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIONIUE JAHHYIO
(u3HYECKyI0 BEUYUHY C IPYTUMH BETHYMHAMM;

OIMCHIBATH M3YYCHHbIC KBAHTOBBIC SBJICHHS U IPOLECCHI, UCHOIB3Ys (PU3NYECKUE BEIWYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJH, IJIMHA
BOJIHBI M YaCTOTa CBETA, SHEPTHsI U UMITYJIbC (DOTOHA, MEPHOJ MOy pacnaaa, SHEPTUs CBSI3H aTOMHBIX siIep, IPH OMMCAHUU MTPABUIBHO TPAKTOBATH
(bu3nUYeCKuil CMBICI UCTIOIB3YEMBIX BEIMYMH, X 0003HAYECHUS U €IUHHIIBL, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (PU3NUYECKYIO BEIMUUHY C
JIPYTUMU BeTMYMHAMHM, BBIYUCIATH 3HAUCHHE (PU3NIECKOM BETUUNHBL,

aHAJTM3UPOBATh (PU3UUECKUE MTPOLECCHI U SBJICHHUS, UCTIOIB3Ys (PU3MUECKUE 3aKOHBI U MPUHLUIBL: 3aKOH OMa, 3aKOHbI IOCJIEI0BATEIBHOTO U
MapaJuIeIbHOTO COCIMHEHHUS IPOBOJHUKOB, 3aKOH J[xkoyis—JIeHna, 3aKk0H 2J1eKTPOMarHUTHOM MHIYKIIMH, 3aKOH IIPSIMOJIMHEWHOIO PACIIPOCTPAHEHUS
CBETa, 3aKOHBI OTPAKECHUS CBETA, 3aKOHBI NPEIOMJICHUS CBETa, ypaBHeHUE DiHmTelHa Uit poTtoaddexra, 3aKk0H COXpaHEHUS SHEPrHU, 3aKOH
COXpaHEHUs UMITYJIbCA, 3aKOH COXPAHEHMS JJIEKTPUUYECKOIO 3apsia, 3aKOH COXpaHEHHUs MacCOBOI0 YMCIIA, ITOCTYJIaThl bopa, 3aKk0H paioaKTUBHOIO
pacriaza, mpy TOM pa3IndaTh CIOBECHYIO (POPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHUYEeCKOE BRIPAKEHUE U yCIOBUA (IpaHUIIbI, 00JIACTH) TPUMEHUMOCTH;

OTIpeIETISATH HAPABIEHUE BEKTOPA MHAYKIIMA MAarHUTHOTO TOJIS IPOBOIHUKA C TOKOM, CHJIBI AMIiepa u cuJiibl JIopeHiia;

CTPOUTH M OITUCHIBATH N300paKeHHE, CO3aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH301;

BBITIOJTHATEH AKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (DU3NYECKUX SIBJICHHUI U MPOLIECCOB C UCTIOIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUN: TIpH
3TOM (hopMyIHpPOBAThH MPOOIEMY/3a1auy U TUTIOTE3Y YUEOHOTO IKCIIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIII0KEHHOT0 000pyI0BaHUS, IIPOBOIUTH

OTIBIT U (POPMYITMPOBATH BHIBOJIBL;

OCYIIECTBIISATH MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH, IIPU 3TOM BHIOUPATh ONTUMAIbHBIN CIIOCO0 M3MEPEHHSI M HCII0JIb30BaTh
M3BECTHBIE METO/IbI OLICHKU ITOTPEIIHOCTEN U3MEPEHMUI;

HCCIIEIOBAaTh 3aBHCUMOCTH (DM3MUECKUX BEIMYMH C HCIOJIB30BAHMEM MPSMBIX H3MEPEHUH: IMPH 3TOM KOHCTPYHpPOBAaTh YCTaHOBKY,
(buKCHpOBaTh pe3yNbTaThl MOJTYYEHHOW 3aBHCUMOCTH (DM3MYECKMX BEIMYMH B BHUAE TaOnHll M rpaduKoB, JA€NaTh BBIBOJABI IO pPE3yJbTaTaM
HCCIIE0OBAHUS;

coOmoaTh mpaBuiia 0€30MacHOro Tpyia MPU MPOBEJCHUN MCCIEIOBAHUI B paMKax y4eOHOIro 3KCIIEpUMEHTa, Y4eOHO-HCCIeI0BATENbCKOM 1
MPOEKTHOM JEATENILHOCTU C UCIIOJIB30BAHUEM M3MEPHUTEIBHBIX YCTPOHCTB U 1a00paTOpHOro 000pyIOBAHUS;



pemaTh pacyETHBIC 33/1a4H C SBHO 33aHHON (PM3UUECKON MOAETIBIO, UCTIONb3Ys (PHU3MUECKUE 3aKOHBI U IIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBUS
3aJauu BBHIOMPATh (PU3MUECKYIO MOJENb, BBIIEIATh (PU3MUECKHE BETUYUHBI M (OPMYIIBI, HEOOXOOUMBIE Ui €€ pelIeHHs], TPOBOAUTE PacyEThl U
OLIEHUBATh PEATILHOCTH MOJIyYEHHOTO 3HAUeHUS (PU3HUECKON BEITMYUHBI;

pelaTh Ka4eCTBEHHBIE 3aJa4M: BBICTPAUBATh JIOTMYECKUM HENPOTHBOPEUYMBYIO LENOUYKY PACCYKICHUH C ONOPOM HA M3YYEHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

MCIOJIb30BATh MIPU PELICHUH YUYEOHBIX 3a/lad COBPEMEHHbIE HH(OPMAIIOHHBIE TEXHOJIOTHH I IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
U [IPEJCTaBICHNS Y4eOHON U HayYHO-TIONMYJISPHOM HH(OPMAIIHH, TOTyYeHHON U3 Pa3IMYHbIX UCTOYHUKOB, KPUTHUECKH aHATTU3UPOBATH MOIY4aeMyI0
UH(pOPMaINIO;

OOBSCHATH MPHUHITUIBI JCHCTBUS MAIWH, TPHUOOPOB M TEXHUYECKUX YCTPOWCTB, paziiMyaTh YCJIOBHS UX OE30MACHOTO HCIOJIb30BAHUS B
MMOBCEIHEBHOM JKU3HH;

MPUBOAMUTH MPUMEPHI BKJIaa POCCUICKHUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B 00bSICHEHHE MTPOIIECCOB OKPYKAIOLIETO MUPA,
B pPa3BUTUE TEXHUKU U TEXHOJIOTUH;

UCIOJIb30BATh TEOPETHUECKUE 3HAHUS MO (PU3UKE B MOBCETHEBHOM KHU3HH Il oOecreueHus: 6e30MacHOCTH pU O0pallieHuH ¢ npudopamMu 1
TEXHUYECKUMHU yCTPOHUCTBAMH, JUISI COXPAHEHUS 3/I0POBbs U COOJIIOJICHHUS HOPM 3KOJIOTMYECKOTO TIOBEACHHUS B OKPYIKaIOIIEH cpese;

paboTaTh B TpyIIE C BHITOJHEHHEM PA3IMYHBIX COLMATBHBIX POJIEH, TNIAHUPOBATH PA0OTY IPYIIIbI, PAMOHAIBHO PACIPEACATh 003aHHOCTH

U TUJIAHUPOBATh JEATENHHOCTh B HECTAHAAPTHBIX CHUTYaIMSAX, aJ€KBATHO OIICHWBATh BKJIAJ KaXIOTO0 W3 YYaCTHHKOB TPYIIBI B pPELICHUE
paccMaTrpuBaeMoil mpoOIEMBL.

TEMATHYECKOE IINTAHUPOBAHUE YYEBHOI'O INIPEJIMETA «®U3UKA»

10 KUIACC
Ne HaunmeHoBaHuE pa3/ieiioB U TEM MPOrPAMMBI KonmyectBo||  DneKkTpoHHBIC
/i 4acoB (mudpoBkIe)
Beero o0Opa3oBaTenbHbIC
pecypcsl

Pasznea 1. ®PUBUKA U METO/IbI HAYYHOTI'O IIO3HAHUA ‘




Ne HaumeHoBaHMe pas/ienioB U TeM MPOTrPaMMBbI KonmuecTBo DNEeKTPOHHBIC
/i 4acoB (mudpoBkIe)
Beero oOpazoBaTenbHbIC
pecypchl
1.1 ||®uzuka u METOJIbI HAYYHOTO TTO3HAHUS 2 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f
41bf72]]
‘I/ITOFO 110 pas3zaeiy H 2 H ‘
[Paznen 2. MEXAHUKA I
2.1 |Kunematuka 5 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f
41bf72]] |
2.2 | [unamuka 7 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f
41bf72]] |
2.3 ||3aKOHBI COXpAaHEHHUS B MEXAHHUKE 6 [[bubmmoteka [IOK
https://m.edsoo.ru/7f
41bf72]] |
‘I/ITOFO 10 pa3feny H 18 H

‘Parme.n 3. MOJIEKYJIAPHASA ®U3NUKA U TEPMOJINHAMUKA

I

3.1 ||OcHOBBI MONEKYJISIPHO-KUHETUUECKOU TEOPUH 9 [[bubmmoteka [IOK
https://m.edsoo.ru/7f
41bf72]] |

3.2 ||OCHOBBI TEPMOAUHAMUKHU 10 [[bubmmoteka [IOK
https://m.edsoo.ru/7f
41bf72]] |

3.3 ||Arperarsbie cocTosiHUS BenlecTBa. Da3zoBbie 5 [[bubmmoteka [IOK

NePeXo/Ibl https://m.edsoo.ru/7f
41bf72]] |

Hroro no pazneny H 24 H
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https://m.edsoo.ru/7f41bf72

Ne HanmenoBanue pa3fesios U TeM IpOrpaMMBl
n/n

KonuuectBo DNEeKTpPOHHBIE
4acoB (mudpoBkIe)
Beero o0Opa3oBaTenbHbIC

pecypcsl

Pasnea 4. QJIEKTPOINHAMUKA

I

4.1 | DnexTpocTaTHKa

10 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f
41bf72]]

4.2 |ITocTosiHHBIN nMeKTpUdeCcKuil TOK. ToKHM B
Pa3IMYHbIX Cpelax

12 |[[Bubmmorexa LIOK ||
https://m.edsoo.ru/7f

41bf72]] |
‘I/ITOFO 110 pasJeny H 22 H
‘PesepBﬂoe BpeMsi H 2 H ‘ﬁ
(OBILEE KOJIMUECTBO YACOB ITO IPOTPAMME || 68 || I

11 KJIACC

/1

Ne || HaummenoBanue pa3zenoB u TeM nporpamMmbl || KonngectBo|| DnexkTpoHHbIE (IU(DPOBHIE)

4acoB o0pa3oBaTenbHbIE PECYPCHI

Pasnea 1. QJIEKTPOINHAMUKA

1.1|{MarnuTHOE 1oJsie. DNEKTPOMarHuTHasE HHAYKLHS

11 [[bubmmoteka [JOK
https://m.edsoo.ru/7f41c97¢]

]

‘I/ITOFO 10 pa3neny H

1|

‘Pa:me.n 2. KOJIEBAHUSA ! BOJIHBI

2.1||MexaHu4ecKue 1 AIEKTPOMArHUTHBIE KOJeOaH!Us

9 [[bubmmoteka [IOK
https://m.edsoo.ru/7f41c97¢]]



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

https://m.edsoo.ru/7f41c97¢]]

Ne || HaummenoBanue pa3zenoB u TeM nporpamMmbl || KonndectBo|| DnexkTpoHHbIE (IU(BPOBHIE)
n/n 4acoB o0pazoBaTenbHbIE PECYPCHI
Bcero

2.2||MexaHu4ecKkue 1 3JIeKTPOMArHUTHBIE BOJTHBI 5 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41¢97¢]]

2.3||Onrtuka 10 [[bubmmoteka [JOK
https://m.edsoo.ru/7f41c97¢]]

‘I/ITOFO 110 pa3aeiy H 24 H

‘Pa:me.n 3. OCHOBBI CIIEIIMAJIBHOH TEOPUU OTHOCHUTEJBHOCTH ‘H

3.1{|OcHOBBI crienuanbHON TEOPUU OTHOCUTETBLHOCTH 4 [[bubmmoteka [IOK
https://m.edsoo.ru/7f41c97¢]]

‘I/ITOFO 110 pas3aeiy H 4 H

[Pasnen 4. KBAHTOBASI ®U3MKA I

4.1||9neMeHThI KBAHTOBOM ONTHUKHU 6 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c97c]]||

4.2||Ctpoenue aToma 4 [[bubmmoteka [IOK
https://m.edsoo.ru/7f41c97c]]||

4.3||AToMHOE PO 5 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f41c97c]]||

‘I/ITOFO 10 pa3feinny H 15 H

[Pasien 5. SJIEMEHTBI ACTPOHOMUHU U ACTPO®U3UKU I

5.1||9meMeHThI aCTPOHOMUH U aCTPODUZUKHI 7 [[bubmmoteka [JOK
https://m.edsoo.ru/7f41c97¢]]

‘I/ITOFO 110 pas3aeiy H 7 H

‘Pa:me.n 6. OBOBIIAIOUIEE TIOBTOPEHUE ‘H

6.1||O6o06maroree MOBTOpEHUE 4 [[bubmmoteka [JOK H



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Ne || HaummenoBanue pa3zenoB u TeM nporpamMmbl || KonndectBo|| DnexkTpoHHbIE (IU(BPOBHIE)

n/n 4acoB o0pazoBaTenbHbIE PECYPCHI

‘I/ITOFO 110 pa3aeiy H 4 H

‘Pe3epBHOC BpeMsI H 3 H H
68

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME
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