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Ha wusyuenue ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE CpEIHEro oOuero oOpa3oBaHUS
orBoguTcs 136 gacos: B 10 kimacce — 68 yacoB (2 vaca B Henento), B 11 kinacce — 68 vacos (2
yaca B HEJICIIO)

COJEPKXAHUE OBYYEHUSA

10 KJIACC
aznes1 1. Pu3nka 1 MeToAbl HAYYHOI'0 MTO3HAHMS

®usuka — Hayka o npupoze. HayuHble MeToabl MO3HaHUS OKpy’Karowero mupa. Poib
HKCHEPUMEHTA ¥ TEOPUH B IIPOLIECCE TO3HAHUS MPUPOJIbI. DKCIIEPUMEHT B (pr3HKe.

MopenupoBanue (U3NYECKUX SBICHUNA M TmporieccoB. Hayunsle rumote3sl. Puzndeckue
3aKOHBI ¥ TeOpuH. | paHHIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [[pHHIMIT COOTBETCTBUSI.

Ponp m mecto ¢usuku B (HopMHpOBaHMM COBPEMEHHON Hay4yHON KapTHHBI MHpa, B
MPAKTUYECKON IEATEITbHOCTH JIFOIEH.

Jlemoncmpayuu

Amnaiorossle ¥ HUPPOBbIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUNKH.

Pa3zpen 2. MexaHuka

Tema 1. Kunemamuxa

Mexannueckoe ABM)KEHHE. (OTHOCHUTENBHOCTh MEXaHMUYECKOro JBmkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTh (CpefHsisi CKOPOCTb, MI'HOBEHHAasi CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOM TOYKHM, UX MPOEKIUU HAa OCH CHCTeMbI KoopAuHAT. Cllo)KeHHE MepeMelleHu 1
CJIO’)KEHUE CKOPOCTEH.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MNpPsIMOJIMHENHHOE IBMXeHue. I'paduku 3aBUCHUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHNS MaTEPUAIbHOW TOUKH OT BPEMEHHU.

CBobOoaHOe najieHune. Y CKOpeHrne CBOOOAHOTO MaACHHUS.

KpuBonuneiiHoe nBukeHHE. JIBJKEHHME MaTE€pHAJbHOM TOUYKM IO OKpPYXXHOCTH C
IIOCTOSIHHOM 10 MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEWHas CKOpocTh. Ilepuon wu
gactota oOpamieHus. LIeHTpocTpeMHUTeIbHOE YCKOPEHHE.

TexHuueckue ycTpoilcTBa U TPaKTUYECKOE TNPUMEHEHHUE: CIUIOMETp, JABM)KEHHE
CHapsJI0B, LIETIHbIE U PEMEHHbIE TIEpeIayu.

Jlemoncmpayuu

Mognenb cucTeMbl OTCUETA, WITKOCTPALN KHHEMAaTHYECKUX XapaKTEPUCTHUK JBHKEHUS.

[IpeoOpazoBaHue NBUKEHUHN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenuie Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBrxeHus Tena, OpOIIEHHOT0 MO YIIIOM K TOPU30HTY M TOPU30HTAIIBHO.

N3mepenune yckopeHus: CBOOOHOTO MaCHHUS.

Hampasnenue ckopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomul

N3yueHne HepaBHOMEPHOTO ABUKEHUS C LENBIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOIIEHWS ~ MEXKIY  IYTAMH, INPOWIEHHBIMM  TEJIOM  3a

IIOCIIEOBATENbHBIE PABHBIE IPOMEKYTKH BPEMEHU IIPU PABHOYCKOPEHHOM JBUXXCHHHM C
HavyaJbHOU CKOPOCTHIO, PABHOU HYIJIIO.

MSyquI/Ie ABWIKCHUS IIApHUKa B BSI3KOM JKHIKOCTH.



W3ydenue 1BMKEHUS Tema, OpPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHocutensHOcTH [ammiies. [lepssiii 3akoH HeroToHa. MIHEpHMaibHbIE CHCTEMBI
OTCYETA.

Macca Tena. Cwma. Ilpunnun cyneprnosunuu cwi. Bropod 3akoH HproroHa mms
MaTtepuanbHOM TOUkU. TpeTuii 3akoH HploTOHA 19 MaTepraabHbBIX TOYEK.

3aKkoH BceMupHOro TsaroreHus. Cuna tshxectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokosi, ckoiabxeHus, kadyenus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJbXKEHUs U cuiia TpeHus nokos. Koagdumuent tperus. Cuna conpoTuBICHUS
IIPU IBUYKEHUH T€JIa B )KUJKOCTH WUJIH rase.

[TocTynaTenbHOE U BpalaTeabHOE JBUKEHHE a0COIOTHO TBEPAOIO TeEa.

MOMEHT cuIbl OTHOCUTENBHO OCH BpameHusa. [lmedo cwiibl. YcioBus paBHOBECHUS
TBEPAOIO Tea.

TexHn4yeckne yCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHWE: TOJIINAIHUKY, ABH)KCHHE
VCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiEeHME NHEPLMH.

CpaBHeHuE Macc B3aUMOJIEHCTBYIOIINX TEI.

Bropoii 3akoH HeroToHa.

Hsmepenue cuin.

CrnoxxeHnue cui.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMaruu.

HesecomocTs. Bec Tenna npu yCKOpEHHOM NOABEME U M1AJICHUU.

CpaBHeHUE CUII TPEHUS NIOKOS, KAUEHUS U CKOJIbKCHHUS.

VYcnosus paBHOBecHs TBEPAOIO Tesa. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul

Nzydenue nBmxeHust Opycka o HAKIOHHOH IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CWJI YNIPYTOCTH, BO3HUKAIOIIUX B IPYXKHUHE U PE3UHOBOM
oOpasiie, OT uX AcGopMaIiim.

HccnenoBanue yciioBruid paBHOBECHS TBEPIOTO TENA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3aKoHbl COXpAHEHUS 8 MEXAHUKE

Nmnynbsc MaTepraabHOM TOUKH (Tena), CHCTEMbl MaTepUalIbHBIX Touek. Mmmynbe cumsl u
M3MEHEHUE UMITyJIbCca Teja. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHUE.

Pa6orta cuiabl. MOITHOCTh CHJIBI.

Kunernueckass sHeprus MaTepuajbHONH TOUKH. Teopema 00 M3MEHEHHUM KHHETHYECKOU
SHEPTHH.

[orennmanesHast sHeprus. [loTeHanpHas SHEPTHs yIpyro 1e(OpMUPOBAHHON MPYKHUHBI.
[ToTenunanbHas 3Heprus Tena BOJIM3U MOBEPXHOCTH 3EMIIH.

[loTenunanpHble W HEMOTEHUUAIbHbIE CUIIBL. CBs3b paOOThl HEMOTEHIUAIBHBIX CHI C
M3MEHEHHEM MEXAHUYECKOM JHEPTUU CUCTEMBI TEJI. 3aKOH COXPAHECHUS MEXAHUYECKON YHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpOMCTBA U INPAKTUUECKOE NPUMEHEHME: BOAOMET, KOIEP, MPYKUHHBIN
IIACTOJIET, JBHYKEHUE PAKET.



Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaktnBHOE NBHKEHUE.

[lepexon moTeHMaIbHON SHEPTUN B KHHETHUECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3yyenune aOCONIOTHO HEYNpPYyroro ynaapa C HOMOMIbIO IBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

UccnenoBanue cBs3u pabOThl CHIBI C M3MEHEHHMEM MEXAaHWYECKOW HPHEpruM Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOT'O JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUUECKOU Meopun

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUH U X ONBITHOE 0OOCHOBAHMUE.
bpoyHnoBckoe mBwxkenue. Jduddysua. Xapakrep ABHKEHUS U B3aMMOJICUCTBHUS YaCTHII
BelecTBa. MoJenu CTpPOEHHUs Ta30B, XKUAKOCTEW U TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEIIIECTBA HAa OCHOBE 3THX Mojened. Macca m pasMmepbl mosiekyn. KoimuecTBo BemecTsa.
[ToctrosiHHas ABoraapo.

TermmoBoe paBHOBecue. Temneparypa u e€ uzmepenue. llkana remneparyp Llenbcus.

Mognenps uneanbHoro rasa. OCHOBHOE YpaBHEHHME MOJIEKYJISIPHO-KUHETHUECKON TEOPHUH
uaeaJbHOro raza. AOcCoNIOTHAas TeMmIepaTypa Kak Mepa CpeaHed KWHETHYeCKOW SHEprHH
TEIJIOBOrO JBWKEHMS dactun rasa. lllkama temneparyp KeneBuna. I'a30Bble  3aKOHBI.
VpaBuenne MenpgeneeBa—Knaneitpona. 3akon Jlanerona. M3omporecchl B UACAIBHOM Ta3e ¢
MIOCTOSIHHBIM KOJIM4EeCTBOM BenlecTBa. ['paduueckoe npezacraBieHne U30MpOIECCOB: U30TEpPMa,
M30X0pa, n3obapa.

TexHuyeckue ycTpoHCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jemoncmpayuu

OnbIThl, [JOKa3bIBAIOLIME JUCKPETHOE CTPOEHUE BeulecTBa, (oTtorpaduu MOJIEKys
OpPTaHMUYECKUX COECAUHEHUH.

OmnbIiTh! 0 1M Py3UH KUAKOCTEHN U Ta30B.

Mogenb OpOyHOBCKOTO JIBH>KCHHS.

Mogens onbita LlTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOACHCTBHSL.

Mogpenb, HUTFOCTpUPYIOLIAs IPUPOLY IAaBJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThL, WUTFOCTPUPYIOLIME YPAaBHEHUE COCTOSHUS UJI€AJIBbHOTO T'a3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomuol

OmnpeneneHue Macchbl BO3JyXa B KJIACCHOM KOMHATe Ha OCHOBE H3MEpEeHUH 00bEéMa
KOMHATBI, JABJICHUS U TEMIIEpATyphl BO3yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEXKly ITapAMETPAMM COCTOSIHUS Pa3peKEHHOT0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMoauHaMuyeckasi cucremMa. BHyTpeHHSsS 3HEpPrus TEPMOIMHAMMUYECKON CHCTEMBbI U
crocoOb! e€ n3meHenus. KomndyectBo TernoTel U paboTta. BHyTpeHHsIsI 3HEpTrUs 0AHOATOMHOTO
WJeaIbHOr0 ra3a. Buael Termmonepenayu: TEMIONPOBOAHOCTh, KOHBEKLINS, U3JIydeHHUE. Y IeJIbHAs
TEMJI0EMKOCTh BelecTBa. KoauyecTBo TEIOTHI PHU TEIUIoNepeaaye.

Ilonartue o0 anmabatHOM mpouecce. IlepBbiif 3akoH TepmoauHamMuku. IIpumMeHeHue
MIEPBOT0 3aKOHA TEPMOJUHAMUKHU K U3omnpoueccaM. I'padpuueckas uaTeprperaius padboThl rasa.



Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTh MpoieccoB B IpUPOJIE.

TennoBbie MammHbL. [IpuHIHUIBI 1eHCTBUS TEIIOBBIX MaluH. [IpeoOpazoBanus sHEprun B
TeroBbIX MamuHax. Koadduuuent nonesnoro neiictust teruioBoid Mammuubl. Lukn Kapuo u
€ro KO3 UIMEHT MOJIE3HOTO NEHCTBHS. DKOIOTHIECKHE POOIEMbI TEIUIOOHEPTETHKH.

TexHuyeckue ycTpoilcTBa U MPaKTUYECKOE MPUMEHEHHUE: JBUTaTelb BHYTPEHHETO
CropaHusi, ObITOBOI XOJIOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3MeHeHne BHyTpeHHEW SHEpruM Tena IMpH COBEPLICHUH palOOoThl: BBIIET NMPOOKU U3
OyTBUIKM MOJI JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3¢upa B JATyHHOH TpyOke MyTEéM
TpeHus (BUICOEMOHCTPAIIHS).

W3meneHne BHyTpeHHEN 3HEPIUHU (TEMIIEpATyphl) TeJla IPU TEIUIONEepe1ade.

OmnpIT 0 aguabaTHOMY PaCIIMPEHHIO BO3yXa (OIBIT C BO3IYIIHBIM OTHHBOM).

Monenu napoBoii TypOUHBI, IBUraTelsl BHYyTPEHHErO CrOPAHUs, PEAKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopruie pabomul

H3Mepenne ynenbHON TEMI0EMKOCTH.

Tema 3. Acpecammnsvie cocmosanusn eeugecmea. Dazosvie nepexoovt

[TapooOpazoBanne u KouaeHcanus. Mcmapenue U kumeHue. AOcCOMOTHas U
OTHOCHTEJIbHAS BJIAXKHOCTh BO3AyXxa. HackllieHHbIH map. Y enbHas TerioTa napooopa3oBaHMUsL.
3aBUCUMOCTb TEMIIEPATYpPbl KUIIEHUS OT JaBJICHMUS.

Teépmoe Teno. Kpucrannmaeckrne u amopdHbie Tena. AHH30TPOIHS CBOMCTB KPUCTAIIIOB.

XKunkue xpuctamibl. CoBpeMeHHbIE MaTepuanbl. [lmaBieHue W KpHCTALIH3ANMA. Y AeTbHAs
TeruioTa miasiaeHus. CyOnumanus.

YpaBHEHHE TEIIOBOTO OasiaHca.
TexHuuecKkue yCTpOWCTBA M IMPAKTHUECKOE MPHUMEHEHHE: THIPOMETP M IICUXPOMETP,

KaJIOpuMeTp, TCXHOJIOI'MH1 MMOJIY4YCHUA COBPCMCHHBIX MaTcpuajios, B TOM YHUCJIC
HaHOMATCPUAJIOB, U HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBoiicTBa HaCHIILIEHHBIX MTAPOB.

Kurnenre npu MOHMKEHHOM JIaBJICHUH.

Crioco06b1 U3MEPEHHS BIAKHOCTH.

Habmronenve HarpeBaHus U TUTABJICHUS KPUCTAIUIMYECKOTO BEIIIECTBA.

JleMOHCTpanus: KpUCTaIIOB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3mepenue oTHOCUTEIHHON BIXKHOCTH BO3/IyXa.

Pa3nen 4. DuekTpoauHaMuka

Tema 1. Inekmpocmamuka

DnekTpu3anusi Tell. OJJEKTpUYeCKUid 3apsna. JlBa Bua 3JIEKTpUUECKUX 3apsJIOB.
[IpoBOAHMKY, AUATEKTPUKHU U TIOTYTPOBOJHUKH. 3aKOH COXPAHEHUS FIEKTPUIECKOTO 3apsi/ia.

B3aumopeiicteue 3apsgoB. 3akon  Kymona. TodeuHBI  ANEKTPUYECKUN  3apsi.
Onektpudyeckoe moje. Hampsk€HHOCTh dNeKTpUYecKoro mois. [IpuHIun cynepno3uiuu
ANEKTpUYEeCcKUX nosiel. JINHUN HanpsHKEHHOCTHU AIIEKTPUUECKOTO MOJIS.

PaGora cun snextpoctatnueckoro mond. [loreHmuman. PasHocTh  MOTEHIMANOB.
[TpoBOIHUKY U TUANEKTPUKH B SIEKTPOCTATHUECKOM MoJe. [JudnekTpudeckasi IpOHUIIAEMOCTb.



OnekrpoéMkocTb. KonzmeHncarop. DnIeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. OJHEprus
3apsHKEHHOI0 KOHAEHCATOPA.

TexHudeckue yCTpOMCTBA M MPAKTHUECKOE MPUMEHEHHUE: IJIEKTPOCKOM, IJIEKTPOMETP,
AEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPOIpPHOOPOB, KOHAEHCATOpP, KONMUPOBAJIbHBIN
amnmapar, CTpyHUHBIN IPUHTED.

Jlemoncmpayuu

Y CTpolcTBO M IPUHIUIT ICUCTBUA SJIEKTPOMETpA.

B3anmopeiicTBre Ha3IeKTPU30BAHHBIX TEJl.

DIEKTPUUYECKOE TOJIE 3apsKEHHBIX TEIl.

[IpoBOAHMKY B 31EKTPOCTATUUECKOM IIOJIE.

DneKTpocTaTHYecKast 3alluTa.

JIMBIIeKTPUKY B 3JIEKTPOCTATUYECKOM I1OJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTopa OT IUIOIIAAM  IUJIACTHH,
pPacCCTOSTHUS MEXKIy HUMH M TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopuuvie pabomuol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mox. Toku é paziuynvix cpeoax

DNEKTPUYECKUIM TOK. Y CIOBUSL CYLIECTBOBAHUS AJIEKTPUUECKOTO TOKA. VICTOUYHUKH TOKA.
Cuna toka. [TocTosiHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LeTH.

DneKTpuuecKoe COIPOTHUBIICHUE. VY nenbHoe COTIPOTHUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapAIIIENBHOE, CMEIIAHHOE COEIMHEHHUE ITPOBOIHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jkoysi—JIeHnia. MOIHOCTE JIEKTPUYECKOTO TOKA.

DNEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONIPOTUBIICHHE UCTOYHUKA TOKA. 3akoH Oma 11
MOJTHOM (3aMKHYTOM) aneKTpudeckoii enu. KopoTkoe 3amMbIkaHue.

DNEeKTPOHHAs MPOBOJIUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb CONTPOTUBIICHUS] METAILJIOB
oT Temrneparypbl. CBEpXITPOBOIUMOCTb.

DNeKTpUYeCcKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyUYKOB.

[MomynpoBogauku. CoOCTBEHHass W TPHUMECHASs IMPOBOJUMOCTH ITOJTYIIPOBOIHHKOB.
CsoiicTBa p—n-niepexona. [lomynpoBogHUKOBbIE TPHUOOPEI.

DJIEKTPUYECKUH TOK B PACTBOpaxX M pacIlaBax 3JIEKTPOIUTOB. DIJIEKTPOJIUTHUECKAS
aucconuanus. IeKTpOoIIn3.

DneKkTpuyeckuil Tok B razax. CaMOCTOATENbHBIM M HECAMOCTOSTENbHBINA pa3psia. MomaHusl.
[lnazma.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOE TMPUMEHEHHE: aMIEepPMETp, BOJIBTMETP,
peocTaT, HCTOYHUKH TOKa, DJJIEKTPOHArpeBaTelbHbIE NPUOOPHI, AJIEKTPOOCBETUTEIBHBIE
npuOOpbI, TEPMOMETP CONPOTHUBIICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI,
TIOJTYTIPOBOTHUKOBBIN N0/, TaTbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HaPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHAPUYECKUX MPOBOJHUKOB OT JMJIMHBI, IUIOLIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHuana.

CwmenanHoe coeAMHEHUE TPOBOJHUKOB.



[Ipsimoe m3MepeHue AIEKTPOABIKYIIEH cuiibl. KOopoTkoe 3amblkaHUE TajJbBaHHMYECKOTO
9JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTb CONPOTHUBIICHHUS METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTE IEKTPOIIUTOB.

HckpoBoli pa3psia ¥ IpOBOJUMOCTh BO3yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHOJA.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3yyenne cMeaHHOTO COETMHEHUS PE3UCTOPOB.

W3mepeHne  AIEeKTPOABIDKYLIEH CHIBI HUCTOYHMKA TOKA W €ro  BHYTPEHHErO
COIIPOTHUBIICHHUS.

HabGmonenue anexrponusa.

Me:knpeaMeTHbIe CBA3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 Kiacce OCyLIECTBIISETCA C Y4ETOM
COJIepKATENbHBIX MEXIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OWOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusl, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
SIBIICHWE, HAy4yHbId (akT, rumores3a, Qu3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HaOIOJeHHE,
9KCHEPUMEHT, MOJIETUPOBaHHE, MOJEIb, U3MEPEHNUE.

Mamemamuxa: pelieHHEe CUCTEMbl ypaBHEHMH, JHHEWHHas ¢QyHKOMsa, mnapaboa,
runep0oiia, uxX rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (PYHKIMH: CHHYC, KOCHHYC, TAaHTEHC,
KOTaHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHI M HMX IPOCKIHWH HA OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeus: mexaHnueckoe IBWKECHHE B KMBOW npupoje, nuddysus, ocMoc, TemiooOMeH
YKUBBIX OPTaHU3MOB (BH/IbI TEILJIONEPEIayu, TEIJIOBOE PABHOBECHE), DJIEKTPUUECKHE SBJICHUS B
JKUBOM TIPUpPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEILECTBA,
MOJISIpHAsE Macca, TEIJIOBble CBOMCTBAa TBEPIBIX TeJN, >KUIKOCTEH M Tra30B, AIIEKTPUYECKHE
CBOWCTBA METAJJIOB, AJIEKTPOJIUTHIECKAS TUCCOLIUAIIHS, TaJIbBAaHHUKA.

T'eoepaghus: BTaxxHOCTH BO3yXa, BETPHI, OapoMeTp, TEPMOMETP.

Texnonoeusn: mpeoOpa3oBaHUE ABMKEHUH C UCIIONB30BAaHUEM MEXaHH3MOB, YUET TPEHUS B
TEXHUKE, TOAIIUITHUKH, WCIOJIh30BAHMWE 3aKOHA COXPAHEHUS HMMITyJbca B TEXHUKE (pakera,
BOJAOMET M Jpyrue), JBUTATeNb BHYTPEHHEro CropaHusi, mapoBass TypOuHa, OBITOBOMI
XOJIOMIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOyUYeHHUsI COBPEMEHHBIX MaTepHalioB, B TOM YHCIIe
HAaHOMAaTepHaloB, W  HAHOTEXHOJOTHH,  OSJEKTPOCTaTHYecKas  3alluTa,  3a3eMIICHHE
JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH TMPUHTEP, OJIEKTpOHArpeBaTelbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIEC IPUOOPBI, FaIbBAHHUKA.

11 KJIACC
Paznen 4. DiekTpoauHaMuKa
Tema 3. Maznummnoe none. I1eKmMpoOMaAZHUMHAA UHOYKUUA
[TocTtostHHbIE MarHWUTHL. B3anMoneicTBHE NOCTOSHHBIX MarHUTOB. MarnuTtHoe Iosie.
Bektop marauTHOM uHAYKIMU. [[pyHIMN Cynepno3uiiMi MarHUTHBIX MOJeH. JINHUU MarHUTHOM
uHAyKuud. KapTuHa TuHUI MarHUTHON MHAYKLIWW TOJISl TOCTOSIHHBIX MarHUTOB.



MarnuTtHoe 1oJie MPOBOJHUKA C TOKOM. KapThHa NIMHMI WMHAYKIMHM MArHUTHOTO MOJS
JUIMHHOTO TIPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOI'O IPOBOJAHMKA, KATYLIKH C TOKOM.
OmneIT OpcTena. BzaumopeiicTBre MpOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MO1yJIb U HallpaBJIEHUE.

Cuna Jlopenmna, e€ MOAyJb W HampaBieHHe. JIBMKEHWE 3apsHKEHHOM 4YacTUIBI B
OJIHOPOJIHOM MarHuTHOM moJje. PaGora cumsr Jlopenia.

SBneHue »ieKTpOMarHuTHOM uHAYKHMH. [lOTOK BekTOpa MarHUTHOM WHIYKLHH.
DNEKTPOABUKYILAsA CUJIa UHAYKIUU. 3aKOH 3JIEKTPOMarHuTHOW nHaykuuu dapazes.

BuxpeBoe anekTpuyeckoe mnosie. DIEKTPOABMKYLIAas CHIa HHAYKUUU B IPOBOJHHUKE,
JBUKYLIEMCS [IOCTYNATEIbHO B OJTHOPOAHOM MarHUTHOM II0JIE.

[IpaBuiio Jlenna.

WNHaykTUBHOCTD. SIBIEHNE CAaMOMHAYKINMU. DIEKTPOABIKYIIAS CUIa CAMOMHAYKIIHH.

DHeprus MarHUTHOTO TOJISl KaTYIIKU C TOKOM.

DIJIEKTPOMArHuTHOE MOJIE.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE NPUMEHEHUE: TIOCTOSHHBIE MAarHWThI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, UHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHNE 3JIEKTPOHHOTO MyYKa MarHUTHBIM I1OJIEM.

JIuHUY MHIYKIUYA MarHUTHOTO TOJIS.

B3anmopeiicTBre 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amrmepa.

HevictBue cuiibl JIopeHIla Ha HOHBI JIEKTPOJIUTA.

SIBneHue ANeKTPOMArHUTHOM UHAYKIUU.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABMKYLIEH CHIIBI MHAYKIMM OT CKOPOCTH M3MEHEHHUS MAarHUTHOIO
MIOTOKA.

SIBrieHME CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

W3y4yeHrie MarHUTHOTO NOJISl KaTYIIKU C TOKOM.

HccnenoBanue neiicTBUs IOCTOSSHHOTO MarHUTa Ha PaMKY € TOKOM.

HccnenoBanue sSBIEHUS 371€KTPOMarHUTHONM MHIYKIUU.

Pa3pen 5. Kojie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbLE KOJ1€OAHUSA

Konebarenbnas cucrema. CBoOonHble MexaHHueckue kojeOanus. [‘apmoHuueckue
konebanusa. Ilepuon, dactora, ammauryna u ¢aza konebanuid. IlpyXMHHBIH MasSTHHK.
MareMaTHuecKkuii MasiTHUK. YpaBHEHHE TapMOHHUYECKUX KojeOanuil. IlpeBpamienue sHepruu
IIPU FApMOHUYECKHUX KOJIEOaHUSX.

Konebatenpubiii kKOHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HJICATBLHOM
KojeOaTelbHOM KOHType. AHANOTUs MEXKIy MEXaHWYECKUMU M 3JIEKTPOMArHUTHBIMU
konebanusiMu. @opmyia TomcoHa. 3aKOH COXpaHEHHS SHEPIHH B HJCATHHOM KOJeOaTeIHbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaroumx KoileOaHHsIX. BoIHYKIEeHHbIE MEXaHUYECKHE KOJIeOaHUs.
Pe3onanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbBIE KOJIeOaHMs.



[Tepemennbiit Tok. CUHYyCOUIANbHBIN MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIIUTYJHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HANIPSKEHUSL.

Tpancdopmarop. IIponsBoactBo, mepegada W MOTPEOICHUE DSIEKTPUUECKON HIHEPrHH.
OKOJIOTUYECKHE PUCKM TpU MPOU3BOJCTBE 3eKTpodHepruu. KynpTypa ucCnoiab30BaHus
JJIEKTPOIHEPIUH B MOBCEIHEBHOMN KU3HHU.

TexHuueckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: DICKTPUYECKHI 3BOHOK,
TeHEepaTop NEPEMEHHOIO TOKA, IMHUU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue napameTpoB KojeOaTeNbHONU cuCTeMbl (PY>KUHHBIN WM MaTeMaTUYeCKUN
MasiTHUK).

HaOmronenue 3aryxaromux KoieOaHui.

HccnenoBanue cBONWCTB BBIHYXIEHHBIX KOJI€OaHUH.

Hab6monenue pezonanca.

CB0OOIHBIE EKTPOMArHUTHBIE KOJIeOaHus.

OcmunorpaMMbsl — (3aBUCUMOCTH  CHJIBI  TOKa U HAmlpsOKEHUS OT BPEMEHM) s
ANEKTPOMArHUTHBIX KOJIEOaHHH.

Pe3onanc npu mocinegoBaTeNbHOM COEIUHEHUU PE3UCTOPa, KATYIIKH WHAYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TMHUY 3JEKTPOoIIepeiayun.

Yuenuueckuii sxcnepumenm, 1a6opamopmie pabomul

HccrnenoBanue 3aBHCUMOCTH TIEpHO/Ia MaJIbIX KOJIeOaHMid rpy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Tpy3a.

HccnenoBanue mnepeMEHHOTO0 TOKa B ILENM U3 IOCIEAOBATENIBHO COEAMHEHHBIX
KOHJIEHCATOPa, KATYLIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHbBLE 60TIHbL

MexaHuueckre BOJIHbI, yclI0BUs pacnpoctpaHeHus. Ilepuon. CkopocTs pacrpocTpaHeHus
u nanuHa BonHbL [lomepeuHble W MpoJoJbHBIE BOJNHBL. MHTepdepeHnms u audpaxius
MEXaHUUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' poMkocTh 3ByKa. BeicoTa Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHHIE BOJHBI. YCJIOBHS M3JyY€HUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanust BektopoB E, B, V B snektpomaruuTHO# BosiHe. CBOMCTBAa 31€KTPOMArHUTHBIX
BOJIH: OTpa)keHHe, IMpesioMIIeHue, Moispuzanus, audpaxuus, uHreppepenuus. CKopocTh
3J€KTPOMArHUTHBIX BOJIH.

[[Ikana 3J1€KTPOMarHUTHBIX BOJH. [IpuMeHeHHe 37IeKTpPOMAarHUTHBIX BOJIH B TEXHUKE U
ObITY.

[IpuHUMnBI paguocBs3u U TeneBuacHUs. Pagunonokarus.

DNEKTPOMarHUTHOE 3arpsi3HEHUE OKPYXKaIOLIeH cpeibl.

TexHuyeckue ycTpoilcTBa M NPAKTUYECKOE NPHUMEHEHHUE: MYy3bIKaJbHbleé WHCTPYMEHTHI,
yJIbTPa3ByKOBasi JUArHOCTHKA B TEXHUKE U MEIUIIMHE, pajaap, paguoNpUEMHMK, TEJIEBU30D,
anTeHHa, Tenedon, CBY-neus.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTpaHEHHE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

Konebmtomieecs Ter10 kKak HICTOYHUK 3BYKa.

HabmoneHne oTpaxeHus U NpeloMICHUS MEXaHUYEeCKHUX BOJIH.



Hab6mronenue untepdepeHnu u AuPpakini MEXaHHIYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIUTYAOW M YacTOTOU
KoJieOaHuH.

HccnenoBanne  CBOWCTB  3JIGKTPOMArHUTHBIX — BOJIH:  OTpPaXXEHUE, MPEIOMIICHUE,
nossipu3anys, Judpakius, “HTepdepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsMonuHeitHOe pacipoCcTpaHeHUE CBETA B OJTHOPOJHOM Cpere.
JIyud cBera. ToUeUYHBIM UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxeHusl cBeTa. [locTpoeHHe H300pakeHUH B IIIOCKOM
3epKaje.

[Ipenomnenue cBeta. 3akoOHBI MpeJOMIICHHS CBeTa. AOCOIIOTHBIM  MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yrojl MOJHOTO BHYTPEHHETO
OTpPaXKEHUS.

Hucniepcus cBeta. CrioxkHbIN cocTaB Oemmoro ceta. LIBerT.

Cobuparone W paccewBaroniye JHUH3bl. ToHKas JnuH3a. DOKYyCHOE paccTOsHUE U
ONTHUYECKas Cuiia TOHKOW NUH3bI. [locTpoeHne n3o0pakeHuil B cCOOUPAIONINX U PACCEHBAIOIINX
nuH3ax. DopMyiia TOHKOM JIMH3BIL. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenenbr TpUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBas onrtuka. WHTepdepeniuss cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HAOJIIOCHUST MAaKCUMYMOB U MHHUMYMOB B MHTEeP(EPEHIIMOHHOM KapTHUHE OT ABYX CHH(DA3HBIX
KOTE€PEHTHBIX UCTOYHHUKOB.

Hudpakuuss  cBeta. [udpakmumonnas pemérka. YcioBue HAOMIOIEHUS TJIABHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoWCcTBa M MPAKTUYECKOE MPHUMEHEHHEe: O4YKH, Jymna, (oToammapart,
MPOSKIIMOHHBINA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTHKA, JU(PAKIMOHHAS
pemeéTKa, MOJIAPOU.

Jlemoncmpayuu

[IpsiMonuHetHOE pacnpocTpaHEHUE, OTPAKEHHE W TpelomiieHne cBera. OnTH4ecKue
pUOOPEI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojenb CBETOBOIA.

HccnenoBanue CBONCTB M300payKeHHM B JIMH3AX.

Mopenu MUKpOCKOMNa, TEIECKOIa.

Hab6mronenue untepdepeHIn cBera.

Habmonenue nugpakuuu cera.

HabGnonenue aucnepcuu cera.

[Tonyuenue criekTpa ¢ TOMOIIBIO TIPU3MBI.

[TonydyeHnue cnexTpa ¢ NOMOUIbIO AUPPAKIIMOHHON PEIIETKH.

Hab6mronenue mossipuszaiuy cBera.

Yuenuueckuii sxcnepumenm, nabopamopsvie pabomuol

N3mepenune nokazaresns MpeoMIIeHUs CTEKIIa.

HccnenoBanue cBOWCTB N300paKeHH B TUH3aX.

Habmronenue aucniepcun cBera.



Pa3nes 6. OcHOBBI cielIUAJILHONH TEOPUH OTHOCUTEIbHOCTH

['pannuBpl NPUMEHMMOCTH KJIIACCHMYECKOW MeXaHMKHU. IIoCTynaTel cnenuaibHOM Teopuu
OTHOCHUTEIIBHOCTH: HHBApPUAHTHOCTh MOJIYJISI CKOPOCTH CBETa B

BaKkyyMe, MPUHLHII
OTHOCHUTEJIFHOCTA DHWHIIITEHHA.

OTHOCHUTENHHOCTD OJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH M COKpaIlleHNE JTHHBI.
DHEprusi ¥ UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.

CBs13p MaccChl ¢ SJHEPTUEH U UMITYJIbCOM PEJIATUBUCTCKOMN YaCTULbl. DHEPIUs MOKOS.
Pa3nea 7. KBanroBas pusznka

Tema 1. Dnemenmeol kearnmoegoii onmuKu

®otonsl. Dopmyna [Inanka cBsizu 3HEpruu (HOTOHA C €r0 YACTOTOH. DHEPTUsl U UMITYJILC
¢doToHa.
OtkpeiTne u wuccienoBanne (Gorodpdexkra. Omnbitet A. . CroneroBa. 3akoOHBI

dhotorddekra. YpaBuenne DitnmreitHa mis hotodddexra. «Kpacnas rpanuma» gororddexra.
JaBnenue cBeta. OnbiTel [1. H. JIeOGenena.

XUMHUYECKOE ICHCTBHUE CBETA.

TexHuyeckue yCTpONCTBA M MpPAKTHUECKOE NpUMEHEHHUe: (OTodIeMeHT, (HOTOJATUUK,
conHe4Has OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTod3deKT Ha YCTAaHOBKE C IIMHKOBOH TIACTHHOM.

HccnenoBanue 3akoHOB BHEMIHETO GoTodddekra.
Cseroanon.

Conneynas Oarapes.
Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pesepdopna mo paccesnuto o -yactui. Ilnanerapnas
monenb atoMa. [loctynarer bopa. U3nydenue u nornomieHue GOTOHOB MPU MEPEXOAe aTroMa C
OJIHOTO YpOBHS HHEpruM Ha Jpyrod. Buasl cnekrtpoB. CHekTp ypoBHEH SHEpruu aroma
BOZIOpPOJA.

BousiHoBBIE cBOMcTBa yacTull. Bomubl ge bpoins. KoprnyckyisipHO-BOJIHOBOM 1yaiu3Mm.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHuueckue yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHHE:
(cnexTpockomn), J1a3ep, KBAaHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Mogpenb onbiTa Pezepdopna.

Ornpezenenue JIMHBI BOJIHBI Jla3epa.

CIIEKTPAJIbHBIM  aHAJIN3

HabmioneHue muHeyaThIX CHEKTPOB U3ITyUCHHS.
Jlazep.

Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul
Habmronenue nuHeH4aToro CrexkTpa.
Tema 3. Amomnoe a0po

OKCHEepUMEHTBI,  JIOKa3bIBAIOIIUE  CJOXHOCTh  CTPOGHHMS  sifpa. OTkpsbITHE

pPaaruOaKTUBHOCTH. OnEBITH Pe3ep<bopz[a 110 OIIPCACICHHUIO COCTaBa PAANOAKTUBHOTO U3JTYyUCHUA.
CsolicTBa anb(ba—, 6eTa—, raMma-us3JIydcCHUs. Bnusuue pPaaAnOaKTUBHOCTH HaA KUBBIC OPTraHU3MBI.



OTtkpeiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn saapa. MaccoBoe uncio sigpa. M3otormsl.

Anbda-pacnian. DIEKTPOHHBIM M MO3UTPOHHBIN OeTa-pacnaa. ['aMma-m3iyuenue. 3akoH
PaAMOaKTUBHOIO pacmaja.

DHeprus cBA3M HYKJIOHOB B sifpe. S nepHbie cuiibl. JlegekT macchl sapa.

Snepubie peakuuu. JleneHue u CUHTE3 A1eEp.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl M TEPCIEKTUBHI  SIECPHOU
JHEPreTUKU. DKOJIOTMYECKNE ACIIEKTHI IAEPHON SJHEPTETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTozab! HaOIIOACHHUS U PErUCTPALUH 3JIE€MEHTAPHBIX YaCTHULI.

@dynnaMeHTanbHbIE B3auMoeicTBus. EquHcTBO hrsnyeckoit KapTUHBI MUpA.

TexHuyeckue ycTpolcTBa M IPAKTHUECKOE NPUMEHEHHue: JA03MMETp, kamepa Buibcona,
SJIEPHBII peakTop, aTOMHasi 6oMoa.

Jlemoncmpayuu

CuéTunK HOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

HccnenoBanue TpekoB 4acTull (10 TOTOBBIM doTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUHM M ACTPOPU3UKH

Oranel pa3BuTus acTpoHoMuu. llpukiagHoe MW MHMpOBO33pPEHUECKOE 3HAUYEHHUE
ACTPOHOMHHU.

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, INIAHETHI, X BUAUMOE ABH)KECHHUE.

ConneyHas cucrema.

Cousnue. ConHeuHas akTUBHOCTh. Mcrounuk sHeprum CosiHIIAa W 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTHKHU. JlMarpaMma «CIEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
[JIAaBHOM TI0CJIEIOBATEIIBHOCTH. 3aBHCHUMOCTb «Macca — CBETHUMOCTBY» Ul 3BE3] IJIaBHOU
nocien0BaTenbHOCTH. BHyTpeHHee crpoeHne 3BE3N. CoBpeMEHHBIE MPEACTABICHUSA O
MIPOUCXOXACHUU U 3Boounu CoslHLa U 3BE3/1. DTanbl KU3HU 3BE3.

Mnineunsiii [IyTs — Hama Nanaktuka. [lonoxxenne u nemwxenne Connua B ['anaktuke. Tumbl
rajlakTuk. PaguoranakTiky U kBazapel. YEpHbIE ABIPHI B sApaxX rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoil. 3akon Xa0O6ma. PazOeranme ramaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe nsnyueHue.

MacmrabHas cTpyktypa Beenennoit. MeraranakTuka.

Hepeménnsle npodiaemMbl aCTpOHOMUHU.

Yuenuueckue nabnrooenus

HabmioneHnss HeBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAaHHEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUISL OTIpEIeNICHUs] MTOJIOKEHHUS HeOECHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, muianer, Maeunoro [lyru.

O06o0maroniee NOBTOpPeHUE

Pone ¢u3ukn w acTpOHOMHHM B JKOHOMHYECKOW, TEXHOJOTHUYECKOW, COIMAIBHOU U
TUUYECKOW cdepax AeATEIBHOCTH 4YeJOBeKa, pPOJb M MECTO (PU3MKM U acCTPOHOMHUH B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pOib (QU3MUECKOM Teopun B (HOPMUPOBAHUU
npezcTaBieHuit o Gpu3nyeckol KapTHHE MUpa, MECTO (PU3NYECKON KapTUHBI MUpa B O0ILEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX IIPEACTABIEHUMN O IPUPOJE.



MexnpeamMeTHbie CBA3U

Nzyuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kiacce OCyIIECTBISETCS € y4&TOM
COJIepKATENbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OWOJIOTUH, XUMHH,
reorpaduu ¥ TEXHOJIOTHUH.

Meosicnpeomemnuvle nowsimusl, CBS3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO MO3HAHUS:
SBJICHHE, HAay4HbIM (akt, rumoresa, (u3nyeckas BEIUYMHA, 3aKOH, TEOpHUs, HaOIrOIEHUE,
9KCIIEPUMEHT, MOJIEJIUPOBAHUE, MOZEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUMN, TPUTOHOMETpUUYECKUE (YHKLUHU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M WX
MPOEKIIMM Ha OCHU KOOPAMHAT, CJIOKEHHE BEKTOPOB, NMPOU3BOAHBIC 3JIEMEHTAPHBIX (PYHKIU,
NPU3HAKK TOJ00HS TPEYTOJIbHUKOB, OTPEACICHNE TUIOIIAAN TUIOCKUX (GUTyp U 00BEMa Tell.

buonozus: snekTpuyeckue SBIEHUS B KUBOM MpHUpoOJE, KojieOaTelbHbIE ABM)KEHUS B
JKUBOW TIPHUPOJIE, ONTHUYECKHE SBICHUSA B JKUBOW NPHUPOJE, NECUCTBUE pagvalliid Ha >KHUBBIC
OpTaHU3MBI.

Xumus: CTpOGHHE aTOMOB W MOJIEKYJ, KpUCTaJUIM4ecKas CTPYKTypa TBEPIBIX Tell,
MEXaHU3Mbl 00Pa30BaHMs KPUCTAIUINYECKON PEIIETKH, CIIEKTPAIbHbBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCa 3€MJIM, 3AJI€KH MArHUTHBIX PyA, POTOCHEMKA 3EMHOM
IIOBEPXHOCTH, IIPEACKA3aHUE 3EMIICTPSICECHUM.

Texnonozus: TUHUU DJIEKTPOIEpeEad, TEHEPATOP MEPEMEHHOTO TOKA, 3JIEKTPOABUTATEIb,
UHIYKIMOHHAsT TeYb, pajxap, pajuoNpUEMHHUK, TEIeBH30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIIMOHHBIN anmapar, BOJOKOHHAS ONITUKA, COJIHEYHAst OaTapesl.

IMPOBEPAEMBIE 2JIEMEHTbBI COAEPKAHUA

10 KJIACC

Kon
nposep IIpoBepsieMbIe 3JIeMEHTHI COIePsKAHUS
3JIEMEHTA

Kon
paszjiena

OU3NKA 1 METOJIbI HAYYHOI'O [TO3HAHU A

®du3uka — HayKa O IpupoxacC. HaquLIe MCETOJABI ITO3HAHUS

1.1 OKpY’KaroIero Mupa. Posb skcriepuMeHTa U TEOpUU B IIPOLECCE
MO3HAHUS PUPOJIBI. DKCIIEPUMEHT B (pr3HKe

1 MopenupoBanue Gpu3nYecKuX SBICHUH U mporieccoB. HayuHbid
runote3sl.  @dusnyeckne 3aKOHBI M TEOpHU. | 'paHUIEb]
1.2 IPUMEHUMOCTH (PU3UYECKHX 3aKOHOB. [IpMHIMIT COOTBETCTBUS
Pons u MecTo ¢u3uku B HOpMUPOBAHUM COBPEMEHHON Hay4HO]

KapTUHBI MUPA, B IPAKTUUECKOHN AEATEIbHOCTH JIIOIEH
2 MEXAHUWKA
##HPart#KIMTHEMATUKA

2.1.1 Mexannueckoe asmxeHue. OTHOCUTEILHOCTh MEXAHUYECKOTO

2.1




2.2

nBrxeHus. Cucrema otcuéra. TpaexkTopust

Ilepemerienue, CKOpOCTh (CpemHSsI CKOPOCTb, MIHOBEHHAs
CKOPOCTb) U YCKOPEHHE MaTepUaIbHON TOUKH, UX MPOEKINH HAY
oclu cucTeMbl KoopauHaT. CroeHue nepeMeleHU 1
CJIO’)KEHHE CKOPOCTEN

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSAMOJIMHEHHOE TBUKEHUE
['paduky 3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHUS, MMyTH
U TIEpEMELICHMSI MaTEPUAILHOM TOUKH OT BPEMEHNU

CBoOoaHOE TIazieHne. Y CKOpeHne CBOOOIHOTO M CHHS

KpuBonuHeliHOE  [BUJKEHHE. PaBHomMepHOE  IBUXKEHHY
MaTepUaJIbHOM TOYKM II0 OKPYKHOCTH. YTIJIOBas CKOPOCTb
JIuHenHas ckopocTs. Ilepuon u gacrora. LieHTpocTpeMuTEBHOY
YCKOpEHHE

Texuuueckue YCTPOﬁCTBaI CIIMAOMCETP, ABUIKXCHUC CHAPAIO0B
HCIMHBIC U pPCMCHHLBIC ICPCaAaYn

[Tpaktnueckue paboTel. M3MepeHHe MrHOBEHHOH CKOPOCTH
HccnenoBanue COOTHOLIEHUS MEXAY MYTSIMH, MPOUIECHHBIMU
TEJIOM 3a IIOCIIEIOBATEIIbHBIE PaBHBIE NPOMEXYTKH BPEMEHU
IIPY PaBHOYCKOPEHHOM JIBUKEHUHM C HA4aJbHOW CKOPOCTBIO
paBHOM Hym0. [3ydeHue [BWKEHMs IIapuKa B  BI3KOW
xKuakoctu.  M3ydyeHuwe — OBMOKEHMsT  Tena,  OpOLIEHHOIQ
TOPU30HTAJIBHO

#H#HParf## IUHAMUKA

2.2.1

[Tpuniun otHocurenbHOCTH ["anmiies. [lepBoiid 3akoH HproToHA
WNHepimanbHble CUCTEMBI OTCUETA

222

Macca tena. Cuina. [IpuHnun cynepno3uuuu cui

223

Bropoii 3akon HprooTOHa I  MaTepHaNIbHONM TOYKU B
uHepimanbHO cucteme otcuéra (MCO). Tpermii 3akoH
HeroToHa 17151 MaTepuanbHBIX TOUEK

224

3akoH BceMupHoro TaroteHus. Cuna Tskectu. IlepBas
KOCMHUYECKasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuina tpenus. Cyxoe tperune. Cusa TPeHHUS! CKOJIbXEHUS U CUJIY
Tperust nokos. Koadduuuent tpenusa. Cuna cOnpoTHBICHUS
IIPU JIBUKEHHUH TeJa B )KUIKOCTH WJIU rase

2.2.7

[ToctynatenbHOe M BpallaTeIbHOE [BUKEHUE a0CONIOTHQ
TBEPAOIO Tena

2.2.8

MOMEHT CuJIbl OTHOCHUTEIBHO OCH BpamieHud. Ilneuo cuisl
VYcnosus paBHoBecus TBEpaoro tena B MCO

229

Texunueckue yCTpOMCTBA: MOAITHITHUKH, IBUKECHUG

HCKYCCTBCHHbBIX CITYTHHUKOB




[IpakTnueckue pabotel. WM3yuenue aBMKeHUs Opycka I
HAKJIOHHOM IJIOCKOCTH THOJ JI€HCTBUEM HECKOIBKHX CHII
HccnenoBaHue 3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAIOIIUX H

2.2.10 nehopMUpyeMoil py>XKHUHE U PE3UHOBOM 00pasiie, OT BEJIUYUHB
ux nedopmanuu. MccnenoBanue ycaoBuii paBHOBECUS TBEPIOT(
T€Ja, UMEIOLIET0 OCh BpaIllEHUs
###Par#H##3AKOHBI COXPAHEHIA B MEXAHUKE
231 NMnyneCc MaTepuaJbHONM TOYKH, CHUCTEMBl MAaTE€pUAJIbHBIX
o TOYeK. VIMITyJIbC CHJIBI M M3MCHEHHE UMITYJIbCA TENa
2.3.2 3akoH coxpaHeHnus umiyibca B MCO. PeakTuBHOE ABUKEHUE
2.3.3 Pabora cuibl
234 MOIIHOCTH CUJIBI
235 Kunernueckass sHepruss MaTepuaJbHOW TOYKH. Teopema Q
o KUHETHYCCKOW SHEPTUU
[lorenumanbHass »Heprusa. [loTeHnmanbHas 53HEpPrusi ymnpyrg
23 2.3.6 neOopMHUpPOBaHHONW TNpYXHUHBI. lloTeHIManbHAs SHEPrUs Teny
BOJIN3M IOBEPXHOCTH 3eMIIN
[ToreHuuanbHble U HEMOTEHIMANbHBIE CHIIBL. CBs3b PaOOTH)
2.3.7 HEMOTEHIMATbHBIX CHJI C U3MEHEHHEM MEXaHHYeCKOH SHEPTUn
CHUCTEMBI TeJl. 3aKOH COXPaHEHUsI MEXaHUYECKON SHEPTruun
2.3.8 Yrupyrue u Heynpyrue CTOJIKHOBEHHS
23.9 TexHnyeckue ycTpoicTBa: ABH)KEHUE PAaKET, BOJOMET, KOMIEp
o NPY>KUHHBIN TTHCTOJIET
[TpakTuueckue paboThl. M3yueHue cBSi3U CKOpOCTEl Ten INpW
2.3.10 Heynpyrom ynape. HccnemoBanue cBsizu pabOThl CHIIBL
M3MEHEHUEM MEXaHUYECKOM YHEPruu Tena
3 MOJIEKVJISIPHA S ®U3UKA 1 TEPMOAMHAMUKA
##Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU
OCHOBHBIE TOJIOKEHUST MOJIEKYJISIPHO-KMHETUYECKON Teopuu
3.1.1 bpoynoBckoe aBmxkenue. duddysus. XapakTep IBUKEHHUS W
B3aMMOJICHCTBHS YaCTHI] BEIlIeCTBA
310 Mognenu cTpoeHMsl Tra3oB, XHUAKOCTEH W TBEPABIX Tel I
o 00BSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX MOJIEIIEN
31 3.1.3 Macca monekys. Konmuectso Benectsa. IlocrossHHas ABorajpd
. 314 TemnoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkang
o temmeparyp Llenbcnst
315 Monens naeanpHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHOA
o KUHETHYCCKOU TEOPUH UACATHHOTO Ta3a
AOcomoTHas Temmeparypa Kak Mepa cpelHed KHHEeTHYeCKOoU
3.1.6 SHEPTUH TETJIOBOTO JBMKEHHs yacTull rasa. [llkamna Temmnepatyp

KenpBuna




3.2

VYpasuenue Knaneitpona — Menneneena. 3akoH JlansToHa

['azoBbie 3akoHbl. M3ompormeccel B HIcATbHOM Taze
MNOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: H30TCPMaA, HU30XOpa
n3o006apa

TexHUYecKkue ycTporucTBa: TEpMOMETP, bapomMeTp

3.1.10

ITpakTnueckue padotel. M3Mepenne maccol Bo3yXa B KJIacCHON
KoMHaTe. lccrmenoBaHue 3aBUCMMOCTH MEXAY IapamMeTpamMi
COCTOSIHUS pa3peKEHHOI0 rasa

OCHOBbI TEPMOJAMHAMUWKNA

3.2.1

TepMoauHamuyeckas cucrema. Buytpennsis SHEprus
TEPMOJUHAMHYECKON CUCTEMBI U CIIOCOOBI €€ N3MEHEHUS

3.2.2

KomnyectBo TtermoTsl W pabota. BHyTpeHHSsT sHeprus
OJIHOATOMHOT'O MJI€aJIbHOIO ra3a

323

Bunbl  Temonepenauu:  TEIUIONPOBOJHOCTh,  KOHBEKLHUA
n3nydeHue. Termno€MKocTh Tena. YelnbHas TEIIOEMKOCTH
BellecTBa. Pacy€T KoamyecTBa TEIIOTHI IIPU TEILIONEpeIaye

324

[TepBoIii 3aK0H TepMoaUHAMUKH. [IprMeHeHrne MepBOro 3aKOHA
TEPMOIUHAMUKHU K U30MPOIECCaM. ['padmyeckas
WHTEpIpeTanus paboThl ra3a

3.2.5

TemmoBble MamuHbl. [IpUHIUIBI IEMCTBUS TEIUIOBBIX MallWuH
[IpeoOpazoBanmst SHEPTHH B TETUIOBBIX MalrmHax
Koaddurmment nonesnoro aeiictusa (manee — KIIJI) TernoBon
MamuHbl. Hykin Kapao u ero KIT/{

3.2.6

Bropoii 3akoH TepMmonnHamukH. HeoOpaTUMOCTh MpoIieccoB H
npupoze. TernoBele ABHTATEeNH. JKOJOTHYECKHE TMPOOIEeMEbl
TEIJIOOHEPTETUKH

3.2.7

TexHuueckue yCTpOWCTBA: JBUraTellb BHYTPEHHETO CrOPAHUS
OBITOBOM XOJOMIBHUK, KOHIUITHOHED

3.2.8

[TpakTrueckue pabotsl. I3MepeHne yaenpbHON TeI0EMKOCTH

33

#i#HPar#i## Al PEIATHBIE COCTOAHU A BEIHLIECBA. ®A30BbIE

IIEPEXO/IbI

3.3.1

Hapoo6pa3013aHI/Ie K KOHACHCAIu:. I/IcnapeHHe 1 KHUIICHHUC
VnenpHas TCILIO0Ta napoo6pa30BaHI/1ﬂ. 3aBHCUMOCTE
TCMIICPATYPLI KUIICHUA OT JABJICHHUA

332

AOcoifoTHasT W OTHOCHTENbHAs  BJIAKHOCTh  BO3IyXa
Hacpiennsii nap

333

Tépnoe Temo. Kpucramumdeckue wu  amopdHbIe Tena
AHU30TpOIIUSL CBOWCTB KpUCTAIOB. JKUAKHE KpUCTaJIBI
CoBpeMeHHbIE MaTepralIbl

334

[InaBnenue u Kpucrtaui3anus. VaenpHas TEIIOTa IIABICHUS

Cybnumarus




3.3.5

VYpaBHeHuUE TEIJIOBOTO OaaHca

Texuuueckue YCTPOﬁCTBaZ TUrpomMeTp n MCUXPOMETP

3.3.6 KaJIOpUMETP, TEXHOJIOT MU HOJTyYEHUs COBPEMEHHBIX
MaTepuaioB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUU
3.3.7 [TpakTrueckue paboTel. I3MepeHne BIaXKHOCTH BO3TyXa
4 DJIEKTPOIAMHAMUKA
##H#HPart## O JIEKTPOCTATUKA
411 OnekTpu3anusi  Teln.  ONeKTpudeckwid  3apsa.  JBa  BuA]
o SJIEKTPUYCCKHX 3apsIOB
4.1.2 IIpOoBOIHMKY, IUDIIEKTPUKH U IOITYIIPOBOJHUKH
4.1.3 3aKOH COXpaHEHHMS JIEKTPUUECKOT0 3apsiaa
4.1.4 B3aumopeiicteue 3aps10B. 3akoH Kynona
OnekTpuyeckoe mosie. Hanpsok€HHOCTh 3JIEKTPUYECKOTO OIS
4.1.5 [TpuHnun CYNEPIIO3ULIIH. Jlunun HaIpsKEHHOCTH
AIIEKTPUYECKOTO TMOJIS
4.1 416 Pabota cun anexkrpocratuyeckoro mojsi. [lorenuman. PazHocTy
MOTCHITHAJIOB
417 [IpoBOIHUKU M JUAJIEKTPUKUA B MOCTOSSHHOM 3JIEKTPUYECKOM
o nosie. Jluaekrpuyeckast IpOHUIIAEMOCTh
418 OnekTpo€MKocTh. KoHaeHcaTtop. DIEeKTpOEMKOCTh IIOCKOT(
o KOHJIEHCAaTOpa. DHEPrus 3apsHKEeHHOT0 KOHIEHCATopa
TexHuUeckne  yCTpOMCTBA:  BJIEKTPOCKON,  AJIEKTPOMETP
4.1.9 AIIEKTPOCTATUYECKasl 3alllUTa, 3a3€MIIEHHE 3JIEKTPOnpuOOpoB
KOHJIEHCATOP, KCEPOKC, CTPYUHBIN TPUHTED
4110 IIpaxTueckue paboThI. H3mepenue 3IEKTPOEMKOCTH
o KOHJIEHCATOpa
HHPar#H#ITOCTOSTHHBIN DJIEKTPUUYECKMI TOK. TOKU B
PA3JIMYHBIX CPEJIAX
491 VYcnoBust CyniecTBOBaHUSI TTOCTOSIHHOTO 3JIEKTPUUYECKOTO0 TOKa
o Wctounuku Toka. Cuna Toka. [TocTOsHHBIN TOK
4.2.2 Hanpsioxenue. 3akon Oma a1 yyacTka Henu
473 DJIEKTPUYECKOE CONPOTUBIICHUE. Y IEIIBHOE CONPOTUBIICHUE
40 BElIECTBA
424 [TocnenoBarenbHoe, mNapajieIbHOE, CMEIIAHHOE COEIUHEHHUE
o POBOIHUKOB
4.2.5 Pabora anekrpuueckoro Toka. 3akoH Jxoys — Jlenna
4.2.6 MOIIHOCTb IEKTPUUYECKOTO TOKA
anekTpoaBwkymas cuna (manee — OJIC) u  BHyTpeHHed
4.2.7 C ONpPOTHUBIICHME MCTOYHUKA TOKa. 3akoH Oma g TMOJHO

(3aMKHYTOM) 351ekTpuueckoi nenu. Koporkoe 3aMbikanue




DIIeKTPOHHAsI MTPOBOIUMOCTh TBEPBIX METAUIOB. 3aBUCUMOCTH

4.2.8 c OIPOTUBJICHUS METaJJIOB oT TeMInep|
CBepXITPOBOIMMOCTh
429 ONeKTpUuueckuii TOKk B Bakyyme. CBOWCTBa 3JIEKTPOHHBIX
o IIy4YKOB
[TonmynpoBonuuku. CoOCTBEHHAass U MPUMECHAs MPOBOAUMOCTH
4.2.10 [IOJIYIIPOBOXHUKOB. CaoiicTBa p-n nepexona
[TomrynpoBOTHUKOBEIE PUOOPHI
4911 OJIEKTPUYECKUH TOK B DJJIEKTPOJIHUTAX. JIEKTPOJIUTHYECKAS
o JUCCOLMALUs. DIEKTPOIIH3
OnekTpuueckuii  Tok B razax. (CaMoOCTOSTENbHBIA U
4.2.12 HECaMOCTOSITENIbHBII pasps. Paznuunsbie THUIIB}
CaMOCTOATENBHOTO pa3psiaa. Momuus. [1nazma
TexHU4ecKkue YCTpOMCTBa: aMIepMETp, BOJBTMETP, PEOCTaT
HMCTOYHHUKU TOKa, 3JIEKTPOHArpeBaTEIbHBIC prOOpbI
4.2.13 AIIEKTPOOCBETUTENbHBIE MTPUOOPHI, TEPMOMETP COMPOTHUBIICHUS
BaKyyMHBIH MO,  TEPMUCTOPHI U  (OTOPE3UCTOPHI
MTOJTYTIPOBOTHUKOBBINA THOJI, TATbBAHUKA
[TpakTudeckrne padboThl. M3ydeHHe CMEIIaHHOTO COEIUHEHUS
4214 PE3UCTOPOB.
N3mepenne OJIC uCTOYHMKA TOKAa U €ro BHYTpPEHHEr(
conpotusiieHus. HabmoneHue anexTponusa
11 KJIACC
K Kon
oA nposep IIpoBepsiemble 3JIeMeHTHI CO/leP:KAHUS
pasaena
3JIeMeHTAa
4 SJIEKTPOAMMHAMUKA
MAT'HUTHOE ITOJIE. QJIEKTPOMAT'HUTHAA MHAYKIIUA
431 [TocrossnHble ~ MarHUTBL.  B3auMoaencTBUE  MOCTOSIHHBIN
o MarHMTOB
MaruutHoe mnoje. Bexktop marHuTHOM WHAYKOUU. [IpuHiun
432 cynepno3uiuu. Jlunun marauTHOM MHAYKUMU. KapTuHa nuHui
MAarHUTHOM MHAYKIHUH MOJIsl IOCTOSHHBIX MAarHUTOB
4.3 MarnuTtHO€E 1noJie MPOBOAHUKA C TOKOM. KapTnHa nvHHANA 1o
433 JUIMHHOTO TPSIMOTO MPOBOJHUKA WU 3aMKHYTOTO KOJBLEBOIQ
o MIPOBOJIHMKA, KaTymku ¢ TokoM. OmbsiT  Opcrena
B3anmMopeiicTBre MpOBOIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOIyJIb M HalpaBJICHHUE
435 Cuna JlopeHna, e€ Monayinp W HampasiieHue. JIBrkeHue

3ap51)KeHHOfI JaCTHlbl B OJAHOPOAHOM MAIrHUTHOM TIOJIC.




Pabota cwiel Jlopenna

4.3.6 SIBJIeHUE DIEKTPOMATHUTHON UHIYKLIMHU
4.3.7 IToTOK BEKTOpa MarHUTHOW MHTYKIIHH
4.3.8 O/1C nHayKumu. 3aK0H JIEKTpOMarHuTHOW nHAykiuu dapanes
BuxpeBoe snektpuueckoe nose. IJC  uHayKuuu B
4.3.9 MPOBOJAHMKE, JBUXKYLIEMCS IOCTYNATeIbHO B OJHOPOJIHOM
MarHUTHOM T0JIe
4.3.10 [TpaBuso Jlenna
4311 NHIyKTUBHOCTS. SIBnenue CaMOUHIYKIIHH. e)1(e
o CaMOMHITYKIIUH
4.3.12 OHeprus MarHUTHOTO TOJISl KaTyIIKH C TOKOM
4.3.13 OJEKTPOMarHUTHOE I10JIe
TexHuueckue YCTpOWCTBA: ITOCTOSIHHBIE MarHuThbI
4.3.14 AJIEKTPOMAarHUTHI, 3JIEKTPOJBUTATENb, YCKOPUTEIN JIEMEHTAPHBIY
YaCTHII, UHAYKIIMOHHAS 1€Yb
[IpakTuueckue paboThl. M3yueHne MarHuTHOrO MOJS KaTyIIKH
4315 ¢ TokoMm. MccrnenoBanue AeicTBHsI MOCTOSHHOTO MarHuTa H4
o pamKy c TokoM. MccrnenoBaHue SIBJICHHSI 3JIEKTPOMarHUTHON
WHAYKIHH
5 KOJIEBAHUA U BOJIHBI
##HHPart#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A
KonebarenbHas cucrema. CBobosHBIE KoJieOaHus
5.1.1 I'apmonnueckue konebanus. [lepuon, yactora, ammiauTyaa o
(aza xosebaHmit
5.1.2 IIpy>xuHHBIN MagTHUK. MaTeMaTH4ECKUN MasITHUK
513 VYpaBHeHHe TrapMOHHMYECKHX KojieOaHui. KuHemarnueckoe W
o JTUHAMHYECKOE OMHCaHUE KOJIeOATeNbHOTO IBUKEHUS
[IpeBpamieHre HSHEPruM NPU TAPMOHHUYECKHX KOJICOAHUAX
5.14 Cesi3p  aMIUTATYABl KOJNEOAHWH WCXOAHOW BEIHYMHBI
aMIUIUTYy1aMU KosieOaHui €€ CKOPOCTU U YCKOPEHHUS
5.1 Konebarenbubiii  koHTyp. CBOOOAHBIE BIIEKTPOMArHUTHBIG
515 Kosie0aHusl B UACAIBHOM KoJeOaTelbHOM KOHType. AHajorusi
o MEX/1y MEXaHUYECKUMH U AJIEKTPOMArHUTHBIMU KOJIEOAHUSIMU
®opmyna Tomcona
516 3aKOH COXpaHEHUS HHEPruM B UACATHLHOM KoJeOaTenbHOM
o KOHTYpE
BoiHykeHHble ~ MexaHMueckue — KojeOaHusa.  Pe3oHaHc
5.1.7 Pe3zonancHass kpuBas. BbIHYXIE€HHBIE 3JIEKTPOMArHUTHBIG
Kosie0aHusl.
5.1.8 ITepemenHbIl TOK. CHHYCOUJAJIbHBIN IEPEMEHHBIN TOK.
5.1.9 MoiHocTh MePEMEHHOTO TOKA. AMIuMTygHOE u




HeﬁCTBYIOHlee S3HAYCHHUE CUJIbI TOKA U HAIIPSXKCHUA

5.1.10

Tpancpopmarop. IlpousBoacTBo, mepenaya u mHOTpediIeHUd
NEKTPUYECKOW  SHEpPruu.  OKOJOTMYECKHE  PUCKU  IIpH
IIPOU3BOJACTBE AIEKTPUYECKON JHEpruu. KyneTyp4
WCIIOJIb30BAHHUs DJIEKTPOIHEPTUU B IIOBCEHEBHOM KU3HH

5.1.11

TexHuuyeckue ycTpoiicTBa:  celicMorpad, 3IEKTPUUYECKH
3BOHOK, JIMHUHM dJIEKTponepeaayd

5.1.12

[TpakTnueckue paboTsl. VccnenoBanrue 3aBUCHMOCTH NEPHOAQ
MaJIbIX KojieOaHWi rpy3a Ha HUTH OT JJIMHBI HUTH M Macchl
rpy3a. HccienoBaHnue IepeMEHHOrO TOKa B LEeNH W3
IIOCJIEZIOBATEIBHO COEOUHEHHBIX KOHACHCATOpPAa, KaTylIKd W
pesucropa

##HHPart#MEX AHUWYECKUE 1 DJIEKTPOMATI'HUTHBIE BOJIHbBI

MexaHu4decKkue BOJIHBI, YCJIOBUA PACHPOCTPAHCHUA. HepI/IOI[

5.2.1 CkopocTh pacnpocTpaHeHUss W JJMHa BOJHBIL. [lomepeunbie 1
IIPOJIOJIbHBIE BOJIHBI
5.2.2 #iPar### Vnrepbepennus u audpakiyus MEXaHHIECKUX BOJTH
593 3Byk. CkopocTh 3ByKa. ' poMKkocTh 3ByKa. Bricota ToHa. TemOp
o 3ByKa
DJEKTpOMarHuTHbIE BOJIHBI. Ycnosus U3IyYEHU
524 JJIEKTPOMATrHUTHBIX BOJIH. B3aumuas opueHTanus BeKTopoB E
59 B # v B 251IeKTpOMarHuTHOM BOJIHE B BAKyyMe€
' CaoiicTBa ANEKTPOMArHUTHBIX BOJIH: OTpa)XeHHE
525 npenoMIieHue, moysipusanus, Audpakuus, uHTepdepeHIus
CKOpOCTb RJIEKTPOMArHUTHBIX BOJIH
596 [IIxana AIIEKTPOMATHUTHBIX BOJIH. [Tpumenenug
B AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
597 [IpyHUMIBI  panuocBsA3M M TesneBHIeHUs. Panmonoxarus
o DJIEKTPOMArHUTHOE 3arpsi3HEHHIE OKPYIKAIOIIEN CPEJIBI
TexHuyeckue yCTpPOHCTBA: My3bIKaJbHbIE HHCTPYMEHTHI
5.2.8 yJIbTpa3ByKOBasi AMArHOCTHKA B TEXHHUKE U MEIMLIMHE, pajap
pasuonpuEMHUK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-neup
##HPartH#H#OII TUKA
531 IIpssMonMHEHOE pAaCIPOCTpPAaHEHUE CBETa B OJHOPOIHON
o cpene. JIyu ceera
539 Otpaxenue cBera. 3akoHbl OTpaxeHus cBera. [loctpoenud
5.3 o U300paKEHHI B INIOCKOM 3EPKajie
533 [penomrienne cBera. 3akOHBI MPETOMIICHUST CBETa. AOCOIOTHBIN
o MI0Ka3aTelb MPEIOMIICHHS
534 IlonmHoe BHyTpeHHee orpaxkeHue. [IpenenbHBI yroj IOJHOIQ

BHYTPEHHETO OTPAYKEHUS




53.5

Hucnepcus ceera. CioxHbIli cocTaB 6enoro csera. L{er

5.3.6

CoOupatomie ¥ pacceuBarolive JMH3bl. TOHKas JHMH3a
@okycHOE pacCTOSIHUE M ONTHYECKas Cuja TOHKOW JIMH3BI
[Toctpoenne n300pakeHUN B COOMPAIONIUX M PACCEUBAIOIINN
muH3ax. Popmysa TOHKOM JIMH3BL. YBEJIHWYEHHE, [aBAEMOG
JINH30M1

5.3.7

Hpe,Z[CJIBI MMPUMCHUMOCTH T COMeTqueCKOﬁ OIITUKHU

5.3.8

WNnrtepdepenius cBera. KorepeHTHbIE HCTOUHUKU. Y CIOBHSE
HaOII01eHUS MaKCHMYMOB U MUHUMYMOB H
UHTEpQEPEHIIMOHHON  KapTUHE  OT  JABYX  CHUH(a3HbIY
KOI'€pEHTHBIX NCTOYHHUKOB
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Hudpakuus cera. [udpakumonHas pemérka. YCIoBHUd
Ha6J'IIOI(eHI/I$I T'JIaBHBIX MaKCUMYMOB npu naacHun
MOHOXPOMAaTHYECKOI'0 CBETA Ha TU(PPAKIIMOHHYIO PEIIETKY

5.3.10

Ilonsipusanus ceera

5.3.11

TexHuyeckue ycTpoiicTBa: OuKM, Jyma, ¢oroamnmnapar
MPOEKIIMOHHBIA amnmnapaT, MUKPOCKOI, TEJIEeCKOI, BOJIOKOHHAs)
ONTUKA, TM(PAKIMOHHAS PEIIETKA, TOISIPOUT

5.3.12

[TpakTudeckune paboThl. Mi3MepeHue mokaszaremns mpeoMIICHUS
UccnenoBanue cBOWCTB M300pakeHnid B nuH3ax. Habmomenue
JIUCTICPCUU CBETA

BJIEMEHTAHI CIIELITUAJIBHOM TEOPUU OTHOCUTEJILHOCTU

6.1

I'panubr MIPUMEHUMOCTH KJI1aCCUYECKOM MEXaHUKH
[Toctynatel TEOpUU  OTHOCUTEIBHOCTH: HWHBAPHAHTHOCTH
MOAYJIS CKOpOCTH cBeTa B BaKyyMe, MIPUHLHI]
OTHOCHUTEJIBHOCTH DHHIITEHA

6.2

OTHOCHUTENLHOCTD OOIHOBPEMCHHOCTH. 3aMe,I[J'IeHI/IC BPEMCHU N
COKpalllCHUC JJJINHbI

6.3

DHeprus 1 UMIYJILC CBOOOTHON YaCTHITBI

6.4

CBs3p Macchl C BHCPFHCﬁ n UMITYyJIbCOM CBO6OI[HOI>1 YaCTHUIlbI
9Hepr1/m ITOKO CBOGOZ[HOﬁ YaCTHUIIbI

KBAHTOBA ®U3UKA

7.1

##Par###JIEMEHTHI KBAHTOBOU OIITUKU

7.1.1

®oronsl. Popmyna [lnanka cBsi3u sHepruu (oToHa ¢ erg
4aCTOTON. DHEPrus ¥ UMIyJbe PoToHa

7.1.2

OtkpeiTe U wuccienoBanue ¢orodpdexra. Ombiter Al
CroneroBa. 3akoHbl hoTor(pdexTa

7.1.3

VYpaBuenue DOunmreitHa s pororddekra.  «KpacHas
rpanuna» Gotorddexra

7.1.4

JaBnenue cera. Onpitel [1.H. Jlebenera

7.1.5

XMMHYECKOE NENMCTBUE CBETA




TexHuueckue  ycTpoiictBa:  (QOTO3JIEMEHT,  (POTOHATUHK

7.1.6 coJiHeYHas barapes, CBETOAMO
CTPOEHUE ATOMA
791 Mopenb aroma Tomcona. OnbiTel Pezepdopnaa mo
o MCCJIeIOBaHHIO CTpoeHus aroma. [ImanerapHas Mojenb atoma
[Tocrynater bopa. M3nydenwe u moriomieHre (OTOHOB IpH
7.2.2 Iepexo/ie aToMa ¢ OJHOI0 YPOBHSI SHEpruM Ha Apyroi. Bunpl
cnekTpoB. CIIeKTp ypOBHEH dHEpruu aToMa Boiopoja
79 BomnHoBBIE  CBOMCTBA  YacTHIL. Bomusl e bpoins
' 7.2.3 KopmyckynsipHo-BoHOBOM ayanmusM. J[udpakiust 31eKTpOHOR
Ha KpUcTauiax
794 CrioHTaHHOE U BBIHYXKJCHHOE H3JIy4eHHE. YCTPOHCTBO W
o OPUHIKT paboTHI J1a3epa
795 TexHuueckue YCTpOMCTBA: CIIEKTpaIbHbIN aHanmnjy
o (CIIEKTPOCKOII), J1a3ep, KBAHTOBBII KOMIIBIOTED
7.2.6 ITpakTuyeckue paborel. Habnronenue TMHEHYATOro CrekTpa
ATOMHOE AJ1PO
7.3.1 MeTopl Ha0JIIOIEHUS U PErMCTPALIUH 3JIEMEHTAPHBIX YaCTHUIL
OtkpeiTe  pagumoaktuBHOCTH. OmbiTel  Pesepdopma 19
739 OTIPENICTICHNIO0 COCTaBa PAJAMOAKTHBHOIO u3my4yeHus. CBONCTBY
o anb(a-, Oera-, raMMa-u3IydeHus. BiusHue painoakTUBHOCTH HY
JKUBBIC OPTaHU3MBI
OtkpbiTHE TIpOTOHAa W HeuTpoHa. HykiioHHas Momens sapd
7.3.3 I'eitzenbepra — MBanenko. 3apsn sapa. MaccoBoe 4HCIIo siapa
N3oTomnsl
734 Anbda-pacniaz. DJEKTpPOHHBIM M TO3UTPOHHBIN OeTa-pacman
o ["amma-u3nydeHne. 3aKOH paJnOaKTHBHOTO paciajia
7.3 735 DHeprusi CBSI3W HYKIOHOB B siape. Spepubie cuimbl. [Jledexd
o Macchl sijIpa
7.3.6 SAnepubie peakuuu. JleseHue u CUHTE3 Alep
SAnepusiii  peaktop. TepmosimepHbiii cuHTe3. I[Ipobmembr U
7.3.7 MEePCIEKTUBBI SICPHONM DHEPreTUKU. IKOJOTUUECKHE ACIICKTH
SIIEPHOU SHEPTETUKHU
738 DeMeHTapHbIe YACTHUIIBI. OTkpbITHE MO3UTPOHA
o DyHIaMEeHTaTbHbIC B3aNMOJICHCTBHS
73.9 TexHuueckue yCTpoOHCTBa: JO3UMETP, Kamepa Buibcona
B SZIEPHBINM PeakTop, aToMHast 6oM0Oa
73.10 [TpakTnaeckne pabotel. MccnemoBanue TpekoB dacTull (Tig
o TOTOBBIM (pOTOTpaAdHSIM)
o DJIEMEHTHI ACTPOOU3UNKNU
8.1 Bun 38é3mHO0TO HebOa. Co3Be3nus, sipKue 3BE3MBI, IUIAHETHI, HX




BUIMMOC ABHUKCHHUEC

Conneuynas cucrtema. Ilmanersl 3eMHO#l Tpynmbl. [lnaHeTs
8.2 TUTAHTBl U UX CIIyTHUKH, KapJIMKOBBIE IUIAHETHI. Maible Teng
COJTHEYHOU CHCTEMBI

8.3 Comnnre, ¢porochepa u atmochepa. CotHeUHass AKTUBHOCTh

8.4 Wcrounuk snepruu ColiHua u 3BE311

3BE3bl, MX OCHOBHBIC XapAaKTEPUCTUKU: MAacca, CBETHUMOCTb
paauyc,  TeMmIeparypa, HUX  B3aUMOCB3b.  Jlmarpammg
8.5 «CTIEKTPAJBbHBIA  KJIAaCC — CBETUMOCTBY». 3BE3AbI  TJIaBHOM
MOCTIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTBY U
3BE3]1 TTIaBHOM MOCJIE0BATEIIBHOCTH

#i#HtPar###BuyTpennee  crpoeHue  3BE€31.  COBpPEMEHHBIE
8.6 MIPEJCTABICHUS O POUCXOKACHNUU U 3BOMtoIMK CollHIa U 3BE3]
Otansl )KU3HU 3BE3]T

Muineunsii Ilyte — Hama ['amaktuka. CriupanbHas CTPYKTypd
[Nanaktuku, pacnpeneneHue 3BE31, ra3a u . [lonoxenue u

8.7 nswkenne Connna B Iamaktuke. [lnockas u chepuueckast
nojicucTemsl I'aakTuku
2.3 Tunel ranaktuk. PaguoranakTuku v kBasapsl. UEpHbIE IBIPHI H
' sIpax TaJakTHK
Bcenennas. Pacmmpenue Bceenennoil. 3akon  XaO6mna
2.9 Pasz0eranue ramakrtuk. Bospact u paguyc Bceenennoii, teopusi
' bonpmioro  B3peiBa.  Mogens  «ropsuenn  BceneHHON»
PenukroBoe n3iydenue
2.10 MacmtabHast ~ cTpykrypa  Bcenennoil.  MeraranakTuka

Hepemménnsie npobiaeMbl aCTpOHOMUHU

NJIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSI IMTPOI'PAMMBbI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OGPA3OBAHMUSA

OcBoenue yueOHoro npenmera «dusuka» Ha ypoBHE cpeaHero obmiero oopazoBanus (0a30BbIT
YPOBEHB) TOJDKHO OOECIICUUTh JOCTHKCHHE CICHYIOIINX JIMYHOCTHBIX, METANpPEIMETHBIX H
NPEMETHBIX 00pa30BaTEIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pPe3yNIbTaThl OCBOCHMS ydeOHOro mpeamera «DPu3uKa» TODKHBI OTpa)xaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYalOIUXCsl PyKOBOJICTBOBATHCS C(HOPMHUPOBAHHOW BHYTPECHHEU
HO3PILIPIGI>1 JIUYHOCTHU, CHUCTEMOH IIECHHOCTHBIX OpHCHTaHHﬁ, MO3UTHUBHBIX BHYTPCHHUX
yOCKIIEHU, COOTBETCTBYIOIIMX TPATUIIMOHHBIM IIEHHOCTSIM POCCHHCKOrOo  0OIIecTBa,
paciMpeHe >KU3HEHHOTO OIbITa M OMbITa JEATENIbHOCTH B MPOIECCE peain3allid OCHOBHBIX
HaIpaBJIEHUI BOCIIUTATEILHOMN 1€ATEIbHOCTH, B TOM YHCJE B YACTH:

1) rpa:kIaHCKOro BOCIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIMM  OOYydYaromierocss Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCHICKOTO OOIIECTBA;



MPUHITHE TPATUIIUOHHBIX OOIIEUETIOBEUECKUX TYMAaHHUCTUYECKUX U JIEMOKPATUYECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JNIEATEIBHOCTh B WHTEpEcax TPakIaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYTIPABICHUH B 00pa30BaTEIbHON OpraHU3AINH;

yMEHHE B3aWMOJICHCTBOBATh C COLMAIBHBIMH HMHCTHTYTAaMH B COOTBETCTBHH C HX
(GyHKIUSAMU ¥ Ha3HAUYECHUEM;

TOTOBHOCTb K TYMaHUTapHON M BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaXTaHCKON UACHTUYHOCTH, MTATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JIOCTHKEHHUSIM POCCUHUCKHX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOopMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUIECKOTO TTOBEACHUS;

CIOCOOHOCTh OIEHWBATh CUTYAITMI0 M NMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICH
Ha MOpaJIbHO-HPABCTBEHHbIE HOPMBI M LIGHHOCTH, B TOM YHCJIE B JACSITEILHOCTH YUEHOTO;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUNBOTO OyAyIIero;

4) 3cTeTHYeCKOr0 BOCIMTAHMS

3CTETUYECKOE OTHOIIEHUE K MHPY, BKIIIOUYAsl ICTETUKY HAYYHOTO TBOPYECTBA, MPUCYIIETO
¢u3nveckoil Hayke;

5) Tpy10BOr0 BOCIUTAHUSA:

WHTEpPEC K pasnuyHbiM cdepam TpodecCHOHANbHON ACSTENBHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (HU3MKOW W TEXHHMKOW, YMEHHE COBEpIIAaTh OCO3HAHHBIA BBHIOOp Oymymien
npodeccuu U peann3oBbIBaTH COOCTBEHHBIE KU3HEHHBIE TIIaHBbI;

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHHIO M caMO0Opa3oBaHUIO B 00jacTu (U3MKHU Ha
HPOTSKEHUH BCEU KHU3HU;

6) 3K0J1I0TrMYEeCKOT0 BOCTIUTAHMS:

c(OPMUPOBAHHOCTh JKOJOTUYECKOW KYIBTYPBI, OCO3HAHHE TJIOOANBLHOTO XapakTepa
9KOJIOTUYECKUX MPOOIIeM;

IUIAHUPOBAHKME U OCYLIECTBICHHUE JEHUCTBUIM B OKPYJKAIOIIEW Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

pacuiupeHre OmbITa JACSATEIBPHOCTH JKOJOTHYECKON HANpaBJIEHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAaHUN 10 (pU3uKe;

7) HEHHOCTH HAYYHOI0 NO3HAHUS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BuUTHUs HU3UUYECKOIN HAYKU;

OCO3HaHUE IICHHOCTH HAyYHOU NIeATEIhHOCTH, TOTOBHOCTH B MpOIECCe U3YUYeHUs (PU3UKU
OCYILECTBIISATh MPOCKTHYIO U UCCIEI0BATENICKYIO ACSITEIbHOCTh UHIMBUIYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHBbIE YUeOHbIe eiicTBUS
Ba3oBble Jjornueckue neiicTByA:
CaMOCTOSITENNbHO (pOopMyIHpOBaTH U aKTyalU3UpPOBaTh MNpoOJieMy, paccMaTpuBaTh &
BCECTOPOHHE;



OTIPEICTIATH IENU AeSITeIbHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M POTUBOPEUHS B PACCMATPUBAEMBIX (PU3NUCCKUX SBIICHUSX;
pa3pabarbeIBaTh IUIAH PEIICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIINXCS MAaTEPUATBbHBIX

Y HEMaTepUATBHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBHI B JICATEIBHOCTh, OICHWBATH COOTBETCTBHE PE3YJIBTATOB IIEIISIM,
OLICHUBATh PUCKU MOCJIEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATh M BBINOJHATH pabOTy B YCJIOBHSIX pEaJbHOr0, BHUPTYaJbHOTO U
KOMOMHHMPOBAHHOTO B3aMMOJICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MIPH PEIICHUH KU3HEHHBIX MPOOIeM.

basoBble ucciieoBare/ibCKie AeMCTBUA:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU MOHATUSAMH W METOAaMH (pu3udecKon
HAYKH;

BJIQJICTh HABBIKAMU Y4YCOHO-HMCCIIE0BATEIHCKOW W MTPOSKTHOHN JIEATEIHPHOCTH B 00JIACTH
(hM3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY ITOMCKY METOJIOB PEIICHHUS 3a71ad
(bu3MYeCcKOro coaepKaHusl, MPUMEHEHHUIO Pa3InYHBIX METOI0B MTO3HAHMUS;

BJIQJIETh BHUJAMHU JESATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €ro HHTEpIpeTaluH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B Pa3jMYHBIX Y4YeOHBIX CUTyalMsiX, B TOM 4YHUCIE TMpHU
CO3/IaHUU YUYEOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M W aKTyallM3MpPOBAaTh 3a/Jady, BBIABUTAThH
TUNOTe3y €€ pelIeHHs, HaxXOIUTh apryMEHTHI s J0Ka3aTelIbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUH PEIICHHS,

AQHAIM3WPOBATh TIOJIYYCHHBIE B XOJC pCEIICHHS 3aJadd  pPe3yJbTaThl, KPUTHYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (HOpMyIHpOBaTH COOCTBEHHBIE 33Jaud B OOpa30BATEIbHON NEATEIbHOCTH, B
TOM YUCJIE MIPU U3YYCHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

YMETh MEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00IaCTh KU3HEACATEIILHOCTH,

yMETh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIE HJICH, TIpeJIaraTh OPUTHHAIBHBIE TIOJIXO/bI U PEIICHHS,

CTaBUTH MPOOJIEMBI U 33]1a49H, JIOIYCKAIOIIHNE aTbTCPHATUBHBIC PEIICHUS.

PatGora ¢ undpopmanmeii:

BJIa/IETh HABBIKAMM TOJy4YeHUs HHopManuu (U3NYECKOTO CONEp)KaHUS U3 HUCTOUYHHUKOB
pa3HbIX THIIOB, CAaMOCTOATEIBHO OCYIIECTBIATh IOWCK, aHaliW3, CUCTEMATH3alUI0 H
UHTEPIPETANIO HH(POPMAIIMK Pa3INYHbIX BUIOB U (HOPM MpeICTaBICHHUS;

OILICHHUBAThH JJOCTOBEPHOCTH MH(OPMAIIHH;

WCIIONIb30BaTh CpeACcTBa WHGOPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHUH B
pEelICHN KOTHUTHUBHBIX, KOMMYHUKATHBHBIX W OPTraHU3AIMOHHBIX 3a/Ja4 C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHUKH, TEXHUKH O€30MaCHOCTH, TUTUCHBI, PECYPCOCOCPEKECHHSI, TPABOBBIX U
3TUYECKHX HOPM, HOPM HUH(OPMALIMOHHOW O€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3WYCCKOTO COACpPX,AHHWS B PasIUIHBIX (Qopmarax ¢ y4ETOM
Ha3Ha4YeHUS WHPOPMAIMKM H [EJIEBOM ayJWTOPHH, BBIOMpas ONTUMAJbHYIO (opmy
MPEJCTaBICHUS U BU3YyaTH3aIIH.

KoMMmyHuKaTHBHBIC yHHBEpCcaabHbIE y4eOHbIC JeHCTBHSA:



OCYILECTBIISATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHUTKY KOH(DIUKTHBIX CUTYAIMi U CMATYATh KOH(IUKTHI;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIMBUYaJIbHOU pabOThI;

BbIOMpaTh TEMAaTHKy M METOIbl COBMECTHBIX ICHCTBHI C y4y€TOM OOIIMX HWHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4jIeHa KOJJIEKTHUBA,

OPUHUMATh 1EIH COBMECTHOM JEATEeThbHOCTH, OPTaHW30BBIBATH M KOOPIWHUPOBATH
JNEUCTBUS MO €€ JOCTM)KEHMIO: COCTaBIIATH IIaH ACUCTBUN, pacHpelesaTh PO C YYETOM
MHEHHMI yYaCTHUKOB, 00CYXaTh pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJAa U KaXKJOTO YYaCTHHUKA KOMaH/bI B OOIIUIl pe3yibTarT
10 pa3pabOoTaHHBIM KPUTEPUSIM;

Ipejajaratb HOBBIE IMPOEKTHI, OLEHUBATh WJEH C IMO3ULMUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAaKTUYECKON 3HAYUMOCTH;

OCYHIECTBIISATh TO3UTUBHOE CTpPATETMYECKOE€ IOBEICHHWE B PA3JIMYHBIX CHUTyalusX,
IPOSIBIISITH TBOPUECTBO M BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIE YHUBEpCAJIbHbIE YUeOHbIE 1eliCTBUSA
Camoopranmu3anus:
CaMOCTOSITENILHO OCYIIECTBIISITh TO3HABATEIIBHYIO IEATENLHOCTh B oOnacTu (pu3uku u
ACTPOHOMHH, BBISIBJISITH ITPOOJIEMBI, CTABUTh U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEIIbHO COCTABJISITh IUIAH PEIICHUS PAcCUYETHBIX M KAueCTBEHHBIX 3a7ad, TJIaH
BBIMIOJIHEHUSI TMPAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIUXCS PECYpPCcoB, COOCTBEHHBIX
BO3MOKHOCTEH U MPENOYTECHUM;
J1aBaTh OLEHKY HOBBIM CUTYAaLIHSIM;
pacuupsITh paMK1 y4eOHOTOo MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHUH;
JIeNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OIICHUBATH MPUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (DOPMHPOBAHUIO U TPOSBICHUIO OJPYAWIHA B 00JacTH (U3HKH,
TTOCTOSTHHO TTOBBITIIATH CBOM 00pa30BaTEIbHBIN U KyJIbTYPHBIA YPOBEHD.
CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTEJVIEKT:
JlaBaTh OLICHKY HOBBIM CHUTyallUsIM, BHOCUTb KOPPEKTUBBI B JIESITEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;
BJIa/ICTh HaBBIKAMH MMO3HABATENBHON pe(hIeKCUU KaK OCO3HAHUS COBEPIIAEMbIX JeWCTBUN
Y MBICJIUTEJIbHBIX MPOLECCOB, X PE3YyIbTATOB U OCHOBAHUIA;
WCIIOJIb30BaTh MPHUEMBI pe(DIICKCHU JIsl OIICHKH CUTYAIlNH, BEIOOpPA BEPHOTO PEIICHHUS;
yMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATH PEIICHHUS 10 UX CHUKEHUIO;
MIPUHUMATh MOTHBBI U apTyMEHTHI JIPYTUX MPU aHATIN3€ PE3yIbTATOB JACSITEIHHOCTH;
MIPUHUMATD ce0s1, TOHNUMAasi CBOM HEJAOCTATKH M JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHAIIN3€E PE3yJIbTaTOB ACSITEIbHOCTH;
npHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OIMINOKH.



B mporiecce nocTuxkeHNs TMYHOCTHBIX PE3YIBTATOB OCBOCHHS MPOTPAMMBI TTO0 (PU3UKE IS
YPOBHSI CpeHEro OOIIero o0pa3oBaHus y OOyUYaIOIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEIJICKT, MPEANOIaraloni cOopMUPOBAHHOCTD:

CaMOCO3HAHUSI, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE SYMOIIMOHAIBHOE COCTOSHHE,
BHJICTh HAMPABJICHUS PA3BUTHUSI COOCTBEHHOM YMOIIMOHAIBHOU cpepbl, OBITH yBEPECHHBIM B cebe;

caMOperyJIMpoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIIOCOOHOCTh aJalTUPOBATHCA K SMOIMOHATIHHBIM
U3MEHEHUSIM U MPOSIBISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONICH CTPEMJICHHE K JOCTHKEHHIO LEIH U YCHexy,
ONTHUMU3M, UHUITUATUBHOCTh, YMEHUE ACHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOMIEH CIIOCOOHOCTh MOHMMATh AMOIMOHAIBHOE COCTOSHUE APYTHUX,
YYUTHIBATh €T0 MPHU OCYIISCTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTICPEKUBAHHMIO;

COIMAJILHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTH BHICTPAWBATH OTHOIICHUS C APYTUMU
JFOBMH, 3a00THTHCSI, TIPOSIBIIATH UHTEPEC M pa3peniaTh KOHQIHKTHL.

INNPEAMETHBIE PE3YJ/IBTATbBI

K konmy obydenus B 10 ki1acce npeaMeTHble pe3yJIbTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYHYAIOLINXCS YMEHUM:

JIEMOHCTPUPOBATh HA MpPUMEpaxX poyib U MecTO (GU3NKUA B (HOPMUPOBAHHM COBPEMEHHOU
Hay4YHOU KapTUHBI MHUPA, B PA3BUTUHM COBPEMEHHOM TEXHUKH M TEXHOJOTHH, B IIPAKTUYECKOU
eATEILHOCTH JIIOJICH;

YUUTBHIBaTh T'PAHUIBl MPUMEHEHUS H3YUYEHHBIX (PUINYECKUX MOJENeH: MaTepuaibHas
TOUYKa, MHEpLHaJbHas cucTeMa OTc4éra, abCOMIOTHO TBEPLOE TEO, WACAIbHBIN TIa3, MOAEIH
CTPOEHMS Ta30B, )XKUIKOCTEH W TBEPABIX TEJ, TOUCYHBIA ICKTPUYECKUU 3apsi IIPU PEIICHUN
¢bu3nyeckux 3a1ay;

pacrio3HaBaTh (U3NYECKHUE SIBJIECHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHHMKH, MOJEKYJIPHO-KMHETUYECKOM TEOpPUM CTPOEHHUS BELIECTBA M 3JIEKTPOJUHAMHKU:
PaBHOMEPHOE M PpAaBHOYCKOPEHHOE MPSIMOJIMHEMHOE MABW)KEHHE, CBOOOAHOE NaJCHHUE TeEl,
JIBUKCHHE 110 OKPYXXHOCTH, WHEpIUs, B3auMopeicTBue Tten, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE MXUAKOCTEH M TBEPABIX T, U3MEHEHHE 00bEMa Tel MpH HarpeBaHUU
(oxytaXkieHun), TEeIJI0BOE paBHOBECUE, HCTIapeHHe, KOHACHC AN, TUIaBlIeHUE, KPUCTaITN3alus,
KHUIICHHE, BIA)KHOCTh BO3/yXa, IOBBILICHWE JABJICHMS ra3a IIPH €ro HAarpEBaHUU B 3aKPBITOM
cocyze, CBA3b MEKIYy IapamMeTpaMu COCTOSIHMsI ra3a B HM30IpoLeccax, JJIEKTpU3alus Tell,
B3aMMOJCICTBHE 3aps10B;

OIMCHIBATh MEXAHUYECKOE JIBUKECHUE, MCIOJIb3Ys (PU3NYECKUE BEIMYUHBI: KOOPAMHATA,
IIyTh, IIEPEMELICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUjla, UMITYJIbC Tella, KHHETUYEeCKas
SHEprus, MOTEHIMAJbHAs SHEPrusi, MeXaHudyeckas paboTa, MEXaHWYecKas MOIIHOCTb; IPH
ONMCAaHWM TPABWJIBHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOJIB3YEMBIX BEIUYMH, HX
0003HaYEHUS U €IMHUIIbI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEITUUUHY
C IpYTUMU BEIMYHUHAMU;

ONMCHIBATh HW3YyYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBJICHUSA, HCIOJB3YS
¢u3nyeckue BeNMUYMHBL: JaBJICHME Ta3a, TeMIepaTypa, CpeAHss KHHETHYecKas »Heprus
XaOTUYECKOTO JIBUKEHHUS MOJIEKYJ, CPEIHEKBaIpaTHYHas CKOPOCTb MOJEKYJ, KOJIWYECTBO
TEIUIOThI, BHYTPEHHsSI 3HEprus, padora rasza, Ko3((QUIHMEHT MOJE3HOTo JIEHCTBHUS TEIIOBOTO



JIBUTATENIS; IPU ONKMCAHUM MTPABUIIBHO TPAKTOBATh (PU3MUYECKUIM CMBICI MCIIOJIB3YEMbIX BEJITHYHUH,
ux O0OO3HAYeHHWs] W EIUHMIIBI, HAXOIUTh (HOPMYJIBI, CBS3BIBAIOLINE HTaHHYIO (DU3MUYECKYIO
BEJIIMYMHY C JPYTMMHU BETUYUHAM;

ONMCHIBATh HU3YUYEHHBIE 3JIEKTPUUECKHE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mporiecchl), UCTONB3Ysl (PU3MUECKHUE BEIMUMHBI: 3JEKTPUUECKUN 3apsif, JIEKTPUUYECKOE IOoJIe,
HaIpspKEHHOCTh  ITOJIA, IOTEHIMAJ, Pa3HOCTb IIOTEHLHAJIOB; IIPU ONHMCAHHUU IPABUIIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIOJAB3YEMbIX BEIMYMH, HUX O0O3HAu€HWs M EAUHUIBL
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3HUECKYIO BETMUMHY C IPYTMMHU BEJIMYMHAMUY;

aHaTU3UpoBaTh (PU3MYECKHE MPOLECChl U SBJICHUS, UCHOb3Yys (pU3MUYecKhe 3aKOHBI U
NPUHLUIIBL 3aKOH BceMupHOro tsrorenus, I, II u III 3axkonel HeroTOHA, 3aKOH COXpaHEHUs
MEXaHUUYECKON PHEPIUH, 3aKOH COXPAHEHUS! MMITYJIbCa, IPUHLIUI CYNIEPHIO3ULMH CUJI, TPUHLIUII
paBHONpPAaBUs MHEPLMAIbHBIX CUCTEM OTCUYETA, MOJIEKYJISIPHO-KUHETUUYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, Ia30Bbl€ 3aKOHBI, CBSA3b CpPEJAHEH KHHETUYECKOW HHEPrHM TEIUIOBOTO JIBHIKEHUS
MOJIEKYJ ¢ aOCOJIIOTHON TeMmepaTypoil, MepBbld 3aKOH TEPMOIMHAMHKH, 3aKOH COXpPaHEHUs
UIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIMPOBKY
3aKOHAa, €ro0 MaTeMaTHYeCKOe BbIpaKEHUE U YCIOBUS (TPaHULlbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIMH, IPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuyaTh ycJIoBHs UX O€30MIaCHOTO MCIIOJIb30BaHMSI B TOBCETHEBHOM JKU3HU;

BBINOJIHATh SKCIIEPUMEHTHI T10 HCCIIEOBAHUIO (PU3MUECKUX SBICHUH M TPOIECCOB C
UCTIOJNIb30BaHUEM  TPSMBIX M KOCBEHHBIX HW3MEPEHUH, Tpu 3TOM  (OPMYJIHPOBATH
npoOiieMy/3aqaqy W TUNOTE3y YYEOHOTO OKCIIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MIPETI0KEHHOTO 000PY0BaHUS, TPOBOAUTD OMBIT U (OPMYJIUPOBATH BHIBOIBI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEJIWYMH, NPH ITOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCHOJIb30BATh H3BECTHBIE METOJbl OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (PU3MUECKUMHM BEIMUYMHAMM C HCIHOJIb30BAHUEM
NpSMBIX HW3MEPEHUH, TNPH 3TOM KOHCTPYMPOBATH YCTAHOBKY, (UKCHPOBATH pPe3yJIbTAThI
MOJyYEHHOH 3aBUCHUMOCTH (PU3MUYECKUX BEIMYMH B BUAE TAOMUI] M TpadUKOB, AETaTh BBHIBOJIBI
10 pe3yJIbTaTaM HCCIIE0BaHuUS;

coOnrofarh mnpaBwia 0€30IacHOrO Tpyda MpU NPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOr0 JKCIIEpUMEHTa, Y4EeOHO-HUCCIIEOBATEIbCKOM UM MPOEKTHOM JEATENBHOCTH C
UCIOJIb30BAHUEM MU3MEPHUTEIIBHBIX YCTPOHCTB U 1a00PaTOpPHOro 000py10BaHHUS;

pemaTh pacu€THbIC 3aJayd C SBHO 3aJaHHON (QU3MUECKOW MOJENbl0, HUCHONb3Yys
¢u3nyeckyue 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/laui BBIOMpATh (PU3NUYECKYIO
MOJIeNlb, BBIIENATH (DU3MYECKHE BEIMUMHBI U (OpPMYyJbl, HEOOXOOUMBbIE A €€ pelleHus,
MIPOBOJIUTH PAcU€Thl M OLICHUBATh PEAIbHOCTH MOJIYYEHHOIO 3HAYEeHUS! (PU3UUECKON BETHUUHBI;

pelaTh KayecTBEHHbIE 3aJauM: BBICTPAWBATH JIOTMUYECKH HEIPOTUBOPEUUBYIO ILIETIOYKY
paccyXIeHHid ¢ ONOpOoi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PH3HUECKUE SIBICHHUS,

WCIIOJIb30BaTh MPU PEIIEHWH YYEOHBIX 3aJlad COBPEMEHHbIE HMH(POPMAIOHHBIE
TEXHOJIOTHH JUIsl MOMCKA, CTPYKTYPHUPOBAHUS, UHTEPHpPETAMN U MpeJICTaBiIeHHUs y4eOHOU u
Hay4YHO-TIONYJISIPHOM HMH(POpPMALMKU, MOJYyYEHHON W3 pPA3JIMYHBIX HCTOYHUKOB, KPHUTUYECKH
aHaJIM3UPOBATh MOJy4aeMyt0 HHPOPMALIUIO;

NPUBOJIUTH MPUMEPHl BKJIaJa POCCUICKUX M 3apyOE€KHBIX Y4EHBIX-(U3MKOB B pa3BUTHE
HayKH, 00bsICHEHHUE MTPOLIECCOB OKPY>KAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHA;



UCIOJb30BAaTh TEOPETUUECKUE 3HaHUA N0 (U3MKE B TOBCEAHEBHOM KHU3HM IS
obecrieyeHns 6€30MaCHOCTH MU 00pAIIEHUH C TPUOOPAMH U TEXHUUECKUMHU YCTPOUCTBAMHU, IS
COXpaHEHHS 3/I0POBbS U COOJIIOJICHHUS HOPM SKOJIOTHYECKOTO TIOBEACHNUS B OKPYXKAIOIEei cpejie;

paboTatk B TpyIIIe C BHITOJTHEHUEM PA3JIMYHBIX COIMABHBIX POJIEH, MIIaHUPOBATh paboTy
TPYMIbI, palMOHAIBFHO paclpeneisiTh OOS3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalMsIX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaXKJOT0 M3 YYaCTHUKOB I'DYIIbI B
pelieHre paccMaTpuBaeMoil poOIEMBI.

K xoHny obydenus B 11 kiacce npeaMeTHbIEe pe3yibTaThl HA 0a30BOM YPOBHE JOJKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y OOYUAIOLINXCS YMEHUMA:

JIeMOHCTPUPOBATh HA MPUMEpaxX pojib U MecTO (GU3MKU B (HOPMUPOBAHHM COBPEMEHHOU
Hay4YHOW KApTHHBI MHUPA, B Pa3BUTHM COBPEMEHHOM TEXHHMKU M TEXHOJIOI'MH, B NPAKTHYECKOU
JeSITeIbHOCTH JIFOJICH, IEJIOCTHOCTD U €IMHCTBO (PM3MUECKON KAPTHHBI MUPA;

YUUTHIBaTh TPAHHIBI TPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJENeH: TOYCUHBIN
ANIEKTPUUYECKUI 3apsd, Jyd CBeTa, TOUYCYHBIH HCTOYHHMK CBETa, SJIEpPHAs MOJENb aroMma,
HYKJIOHHAasl MOJI€JIb aTOMHOT'O si/ipa NPH pellieHNH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (U3NYECKHE SBIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
NEKTPOJMHAMUKN U KBAaHTOBOW (PU3MKH: 3JIEKTpHUYEcKas MPOBOAUMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOe, MarHuTHOE JEWCTBUS TOKa, B3aMMOACWCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAs
WHAYKIUS, ACWCTBUE MArHUTHOTO IOJII Ha TMPOBOJAHMK C TOKOM M JIBHXKYIIMHCS 3apsi,
AJIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacCPOCTPAaHEHUE CBETA, OTPAKEHUE,
npeinomiieHue, wuHTepdepeHius, Iudpakuus W TOJSApU3alUs CBETa, JHUCIEPCUS CBETA,
dhotoanexkrpuuecknii 3pdext (pororddexr), cBeTOBOE AaBICHHUE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aTOMa BOJIOPOJa, ECTECTBEHHAs! U UCKYCCTBEHHAs! PallOAKTUBHOCTb;

OIMCBIBATh M3YYEHHBIE CBOMCTBA BeIlECTBa (JIEKTPUYECKHE, MAarHUTHBIE, ONTUYECKHE,
UIEKTPUUYECKYI0O IPOBOJUMOCTb PA3JIMYHBIX Cpell) U 3JIEKTPOMArHUTHBIE SBJIEHHS (IPOLIECCHI),
UCTIONB3Yysl (U3UYECKHUE BEJIMYMHBL: AJIEKTPUUYECKUM 3apsi, cujla TOKa, JIIEKTPUUYECKOE
HanpsDKeHUE, SJEKTPUIECKOE COPOTUBIICHHUE, Pa3HOCTh MOTEHINAJIOB, AJIEKTPOABIDKYIIAS CHUJIa,
paboTa TOoKa, MHIYKIMS MarHUTHOTO IO, cuia Ammepa, cwia JlopeHna, MHIYKTHBHOCTD
KaTYIIKH, YHEPrHUs AJIEKTPUYECKOTO0 M MAarHUTHOTO TOJEW, MEepPHOA W YacToTa KojeOaHWid B
Koje0aTelbHOM KOHTYpE, 3aps]l U CHJa TOKa B IPOLECCE FapMOHUYECKHUX 3JEKTPOMArHUTHBIX
KoeOaHnid, (POKYCHOE pAcCTOSHHE M OINTHYECKas CWiIa JIMH3bL, MPH ONWCAHWH TIPABHILHO
TPAaKTOBaTh (PU3MUYECKUI CMBICI MCIOJIB3YEMBbIX BEIMYMH, HUX OOO3HAUYEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C IPYTMMHU BEIIMYMHAMY;

ONHUCHIBaTh W3YYEHHBbIE KBAaHTOBBIE SIBJIEHUS W TMPOLECCHI, HCHONb3Yys (PHU3NUECKUE
BEJIMYMHBI: CKOPOCTh JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, SHEPrHUs U
uMIyjiabC (OTOHA, MEpUOJ TMOoJIypachana, SHEprus CBA3M aTOMHBIX sJep, MPH OMHCAHUH
MPAaBUIBHO TPAKTOBATh (U3MYECKUN CMBICT HCIOJIB3YEMBIX BEJIWYHH, WX OOO3HAYCHHS H
€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIOIIME TAHHYIO (PU3MUYECKYIO BEIMYHHY C JPYTHMHU
BEJIMYMHAMU, BBIYHCIISITh 3HAYCHNE (PU3UUECKON BETMUNHBI;

aHATM3UPOBaTh (DU3MUYECKUE MPOIECCHl W SIBICHUS, HCIONB3Yys (pU3MUYecKhe 3aKOHBI U
npuHIUNBL:  3akoH OMa, 3aKOHBI IIOCJIEJOBATENBHOTO M MAapajuIeIbHOTO  COEIMHEHMS
NPOBOJHHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM HHAYKLUH, 3aKOH
IPSMOJIMHEMHOr0 PacHpOCTPaHEHUs] CBETA, 3aKOHBI OTPAKEHUS CBETAa, 3aKOHBI MPEJIOMIICHHUS
CBETa, ypaBHeHMe OWHIITeHHa I (QoTodddexra, 3aKOH COXpPAHEHUS DHEPruH, 3aKOH



COXpAaHEHMsS HUMIYJbCa, 3aKOH COXPAHEHHUS »DJIEKTPUUYECKOTO 3apsla, 3aKOH COXpaHEeHHUs
MaccoBOT0 4YHcla, MOCTyJaThl bopa, 3aKOH pajMOakTHBHOTO pachaja, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BBIPAKEHHE W YCIIOBHS (TpPaHHUIIBL,
o0JacTi) NPUMEHUMOCTH;

OTIpEeNIeNIATh HAIpaBJICHWE BEKTOpAa MHIYKIIMM MAarHUTHOTO TOJSI TMPOBOJHHUKA C TOKOM,
cuinbl Amniepa u cuiibl Jlopenia;

CTPOUTH M ONMCHIBATh N300pakeHHUE, CO3/1aBaEMOE INIOCKUM 3€pPKajloM, TOHKOH JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI 0 HCCIIECOBAHUIO (PU3MUECKUX SBJICHUH M MPOLIECCOB C
UCIOJb30BAHUEM IMPSIMBIX M  KOCBEHHBIX H3MEPEHHUH: TMpH 3ITOM  (HOpMYyIUpPOBAThH
npobinemy/3agayy M TUNOTE3y Yy4eOHOro OSKCIEpUMEHTa, coOupaTh yCTAHOBKY W3
MIPEUI0KEHHOT0 000PY/I0BaHUS, IPOBOAUTH OMBIT M (POPMYIMPOBATH BHIBOIBL;

OCYILIECTBIISATh TPSIMBIE W KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEJIWYHH, IMPH ITOM
BBIOMPATh ONTHMAJBHBIN CITIOCOO W3MEPEHUsT M HCIOJh30BaTh W3BECTHBIE METOJBI OIICHKU
MOTPEIIHOCTEN NU3MEPEHUI;

UCCIIeZI0BAaTh 3aBUCUMOCTH (PU3MYECKUX BEJIMYHMH C UCTIOIb30BaHUEM MPSAMBIX U3MEPEHUI:
IpU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (PUKCHPOBATH Pe3yJIbTAaThl MOJTYYEHHOW 3aBUCHUMOCTHU
¢u3nYeckux BENUYMH B BHMJE TaOmuI M TpauKOB, JAenaTh BBIBOABI 10 pe3yJbTaTaM
HCCIIeIOBAHMS,

coOmoaTh MpaBuia O€30MacHOrO TpPyJAa NpU TPOBEIEHUHM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M  IMPOEKTHOW JIEATEIIBHOCTH C
UCTIOJIb30BaHUEM M3MEPHUTEIBHBIX YCTPOICTB U 1AOOPaTOPHOTO 000PYIOBAHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 3aJaHHON (HU3MUYECKOW MOJENbBI0, HCIIONB3Ys
(¢u3nyeckue 3aKOHbI U MIPUHLIUIIBI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/la4d BbIOMpaTh (PU3NYECKYIO
MOJIeJIb, BBIACNATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE Uil €€ pelIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATh PEATIbHOCTH MOJIyYEHHOI'0 3HaUeHUs! (PU3MUECKON BEINYHHBI,

pelaTh KayecTBEHHbIC 3a/1a4M: BBICTPAMBATh JIOTMYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXJIeHH ¢ Onopoii Ha N3yYeHHBIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKHUE SIBIICHUS;

UCIOJB30BaTh MPH pElIeHHMH Y4YeOHBIX 3aJad COBPEMEHHBIE HH(POPMAIMOHHBIE
TEXHOJIOTUH JUIs TIOUCKA, CTPYKTYPHUPOBAHMS, MHTEPIIPETAMN W TIPEACTABICHUS Y4eOHOH H
HAYYHO-TIONYJISIPHOW WH(OPMALMU, MOJYYEHHONH W3 pPAa3MYHBIX HCTOYHUKOB, KPHUTHYECCKH
aHAJTM3UPOBATH MOTyJaeMyI0 HHPOPMAIIHIO;

OOBSICHATh IPUHIMIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3indaTh
yCIIOBHS UX O€30M1aCHOT0 MCIIOJIb30BaHMsI B TOBCETHEBHOM JKU3HU;

IPUBOJUTH MPUMEPHI BKJIaJa POCCUICKUX M 3apyOEKHBIX Y4EHBIX-(HU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MTPOLIECCOB OKPYKAIOIIEr0 MUPa, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCHOJb30BAaTh TEOPETHUECKUE 3HAHUA 1O (U3MKE B TOBCEAHEBHOM KHM3HHM IS
oOecrieyeHns O€30MaCHOCTH MU 00paIeHUH C TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMH, IS
COXpaHEHHS 3/I0POBbS U COOJIIOJICHHUS HOPM SKOJIOTUYECKOTO TIOBEACHUS B OKPYIKAIOIIEH cpesie;

paboTath B TpyIIie C BHITOJTHEHUEM PA3IUYHBIX COIMAIBHBIX POJICH, MITAHUPOBATh paboOTy
TPYMIIbI, paIlMOHAIFHO paclpeneisiTh OOS3aHHOCTH W IUIAHUPOBATh JICATENBHOCTH B
HECTaHJAPTHBIX CUTYalUsIX, aJ€KBaTHO OLIEHMBATh BKJIAJ KaXKJOTO M3 YYAaCTHUKOB IPYMIbI B
peleHne paccMaTpuBaeMoi pooIIeMBl.



MPOBEPSAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOU
OBPA3OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Koa nposep
pe3yjabrarta

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI 0CHOBHOI
00pa3oBaTe/IbHOI NPOTrPaMMBbI CpeIHero o0mero 0opa3oBaHusi

10.1

JleMOHCTpHUpOBaTh Ha MpHUMEpax pojib U MecTO (U3UKH B (POPMUPOBAHUN
COBPEMEHHON HAyYHOW KapTHUHBI MHPA, B PA3BUTUHU COBPEMEHHON TEXHUKH
Y TEXHOJIOTHUM, B TPAKTUYECKON IEATEIbHOCTH JIHOJICH

10.2

VY4YuThIBaTh TPAHMUILBI NPUMEHEHUS H3YYCHHBIX (U3NYECKHX MoJerneit
MarepuaibHasi TOuYKa, WHEpIUadbHAs CHUCTEMa OTCU€Ta, aOCOJIOTHQ
TBEPAOE TEJIO0, UACATBHBIA Ta3; MOJAEIH CTPOEHHUS Ta30B, XUIKOCTEH U
TBEPABIX TEJ, TOYEUHBIM HIIEKTPUYECKUH 3apsa] — IpU pPELICHUH
(bU3UYeCcKUX 3a7a9

10.3

PacniosnaBate (usnyeckue siBiaeHUs (mpolecchl) U OOBIACHITH WX HA
OCHOBE 3aKOHOB MEXAHUKH, MOJICKYISIPHO-KUHETHYECKOH  TEOpHUHN
CTPOCHHUSI  BEIIeCTBA W DJEKTPOJWHAMHUKH:  PAaBHOMEPHOE W
PaBHOYCKOPEHHOE MPSMOJIMHEHHOE JBUYKEHUE, CBOOOJHOE MajJeHHE Tel)
IBUKEHUE IO OKPYKHOCTH, WHEpIus, B3auMozeiicTBue ten; nuddysus)
OpOYHOBCKOE JBM)KEHHE, CTpPOEHUE SKHJIKOCTeH W TBEPABIX Te|
n3MeHeHue oOBEMa Ten TpH HarpeBaHuM (OXJIAXKICHUH), TEIIOBOd
paBHOBECHE, HUCIAPEHHE, KOHIEHCALMs, IUIABJIEHUE, KpPUCTAILIA3ALINS/
KUIIEHHUE, BJIAXXHOCTh BO3/yXa, MOBBIIICHUWE [ABJICHUS Traza MpH erg
HarpeBaHUU B 3aKPHITOM COCYJIE, CBSI3b MEXIYy MapaMeTpamMu COCTOSHUS
ra3a B U30MPOIECCcax; JIEKTpU3aLus TN, B3aUMOJCHCTBUE 3apsl0B

10.4

OnuchIBaTh MEXaHUYECKOE JIBUKEHUE, UCIIONb3Ys (PU3NUECKUE BETMUYHUHBI
KOOPJIMHATA, IIyTh, IEpEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CUJIa
UMITyJIbC ~TeNa, KUHETHYecKas DJHEprus, IOTEHLUaJIbHAasl JSHEprus
MexaHudeckass pabora, MeXaHWYeCKas MOIIHOCTh; NPU ONHCAHUH
MPaBUIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOJIB3YyEMBIX BEIMYHH, WX
0003HaUYECHUS M E€IUHMIBI, HAaXOAUTHh (OPMYJIbI, CBSA3BIBAIOLINE TAaHHYI)
(bU3NYECKyI0 BEIIMYUHY C APYTUMH BETUUYMHAMU

10.5

OnucniBaTh HN3Y4YCHHBIC TCIIJIOBBIC CBOMCTBA TE€JI U TEIJIOBLIC SBJICHUS/
HCIIOJIB3YyH (1)I/I3I/I‘-ICCKI/IC BCJIMYMUHBI: JaBJICHUC Ira3a, TCMIICpaTypa, CpCaHAA
KHHCTHUYCCKas OHCPIrugd Xa0THUYECKOIo JABUXCHU S MOJICKY 1|
CpeIHEKBagpaTUYHasi CKOPOCTh  MOJEKYJ, KOJMYECTBO  TEIUIOTHI
BHYTPEHHSSI dHEprusi, pabora rasa, Kod(QQUIMEHT MOJIE3HOTO JCHCTBUS
TEIUIOBOTO  JIBUTATElNls; TPH  ONHWCAaHWU  MPABWIBHO  TPAKTOBATH
(GU3MYECKUH CMBICT HUCIOJB3YEMBIX BEJIMYMH, HUX O0O3HAYCHUS U
CAVHUIIBI, HAaXOAWTHh (OPMYJBI, CBI3BIBAIOIINE JAaHHYIO (QU3UYECKYI)
BEIMYUHY C IPYTUMU BETUIMHAM

10.6

OnuceiBaTh  M3yueHHBIE JJIEKTPUYECKHE CBOIICTBa  BelleCTBA U
ANEKTPUYECKUE SBJICHUS (TIPOLIECCHI), UCMONB3YS (PU3MUECKHE BETUYHHBDIL:
ANIEKTPUYECKUN 3apsfl, DJIEKTPUYECKOE TMOoJie, HANPSHKEHHOCTh MOJIA,




MOTEHIMAN, PAa3HOCTh IOTEHIIMAJIOB; TMPH ONUCAHWH TPABUIBHO
TPaKTOBaTh (PU3UUECKHI CMBICI UCIOJIB3YEMBIX BEIMUUH, UX 0003HAUCHUS
U eIVHMIIBI; YKa3bIBaTh (DOPMYIIbI, CBSI3BIBAIOLINE JAHHYIO (DHU3HUECKYIO
BEJIMYMHY C IPYTMMH BETUUMHAMU

10.7

aHATM3UPOBATh (PU3NIECKUE MPOLECCHl U SIBICHHS, UCIIONB3Ys (PU3NIECKHE
3aKOHBI M INPUHLUIIBL 3aKOH BcemupHoro tsarorenus, I, II u III 3axoHsl
HeroTOHa, 3aKOH COXpaHEHUS MEXaHWYECKON JYHEPTUH, 3aKOH COXPaHEHUS
UMITyJIbCA, TPUHLUI CYNEPHO3ULHMM CWJI, NPHUHLUI PABHOIPABUSA
MHEPLMAIBHBIX CHCTEM OTCUETA; MOJIEKYJISPHO-KMHETHYECKYI0 TEOPHI]
CTPOEHMsI BELIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CPEIHEH KHUHETHYECKOM
SHEPIUM TEIUIOBOTO JBMXKEHUS MOJIEKYJ ¢ aOCOJIIOTHOW TemmepaTypoi
IIEPBBI 3aKOH TEPMOJMHAMUKH; 3aKOH COXPAHEHMUS DJIEKTPUYECKOI]
3apsaaa, 3akoH KylloHa; mpu 3TOM pa3inyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAXCHUE U YCJIOBUS (IpaHULbl, 00nacTu
MIPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE TPUHIMIIBI JEHCTBHUS MallWH, MPHOOPOB U
TEXHUYECKHX  YCTPOMCTB; pa3luyarTh YCJIOBUS HMX  0€30IacHOr(
HCIIOJIb30BAHHUs B [IOBCETHEBHOM JKU3HU

10.9

BBIMONHATE 9KCIIEPUMEHTHI M0 HWCCIEAOBAHUIO (DU3UYCCKHUX SIBICHHHA
MPOLIECCOB C UCIOJIb30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; PU 3TOM
dbopMynupoBath npodiemy (3agady) U THIIOTE3y Y4eOHOTO DKCIEPUMEHTa
coOMpaTh YCTAHOBKY W3 MPEAIOKEHHOTO 000PYIOBaHUS, MPOBOIUTH OIIBIT
1 (OPMYJIUPOBATH BEIBOJIBI

10.10

OCYU.[GCTBJ'IHTB IpsAMBIC U KOCBCHHBIC H3MCPCHHA (1)H31/I‘IGCKI/IX BCJINYHNH]
IIpu 3TOM BLI6I/IpaTL OIITUMAJIBHEIN CII0CO0 HU3MEPCHHUA U HCIIOJIB30BATH
MN3BCCTHBIC MCTOAbI OLICHKH HOFpeIHHOCTCf/'I H3MepeHHfI

10.11

HccnenoBaTth 3aBUCUMOCTH  MeXAYy (U3MYECKUMU BEIMYMHAMU
UCIOJNb30BAHUEM NPAMBIX H3MEPEHHH; TMpH 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (PMKCHpPOBAaTh  pe3yJIbTaThl  IOJYyYEHHOH  3aBHCHMOCTH
¢u3nUecKUx BEIUYMH B BHMJE TaOmuI U rpaduKoB, JenaTb BBIBOJBI IQ
pe3yJibTaTaM MCCIEIOBAHNS

10.12

Cob:roaTh mpaBmiIa 6€30MaCHOTO TPY/a MPH MPOBEICHUN UCCIIETOBAHHIA B
paMKax  y4eOHOTOo  OKCIEpHMEHTa, Y4YEOHO-HMCCIEAOBATEIbCKON
MIPOEKTHOM JEATEIBHOCTH C UCIIOJIb30BAaHUEM M3MEPHUTEIbHBIX YCTPOUCTB 1
1a60paTopHOro 000pyAOBaHUS

10.13

Pemarp pacuérHble 3amauM ¢ SBHO 3aJaHHON (U3NYECKOW MOJIEIBIO
UCIOJIB3Ysl (PU3NYECKUE 3aKOHBI U MPUHLHUIIBI, HA OCHOBE aHAJIN3a yCIOBUS
3aJjauu BBIOMpATh (PU3MUECKYIO MOJIENb, BBIIEIATh (U3NYECKHUE BEINIHHB]
u (opMynbl, HeoOXOAMMBIE s €€ pEeLIeHUs, MPOBOIUTH PAaCUYETHl 1
OLIEHUBATh PEAJILHOCTH MTOJyUYEHHOT0 3HaUeHUs (PU3NUECKON BEITUMUMHbI

10.14

Pemars Ka4eCTBEHHbBIE 3a7a4H: BBICTPANBATH JIOTUYECKH
HETMPOTUBOPEUMUBYIO IEMOYKY PACCYXKIECHUM C OMOpPO Ha H3Yy4YEHHBI]

3aKOHBI, 3aKOHOMCPHOCTH U (I)I/ISI/ILIGCKI/IC SABJICHUS




10.15

Ucnonws3oBarh  mpu  pemieHMd — yuyeOHBIX — 3ajlad  COBPEMEHHBIC
MH(OPMALIMOHHBIE  TEXHOJOTMM  JJIS  IOWMCKAa, CTPYKTYpUPOBaHUS
UHTEpPIpPETAllMM W TPEJICTaBICHUS Y4eOHOM U HAy4YHO-NOMYJISIPHON
uH(pOpMallMY, TOJYYEHHONM U3 pa3W4YHBIX HCTOYHUKOB; KPUTHYECKN
aHAJIM3UPOBATH MOTyYaeMyt0 HH()OPMAIIHIO

10.16

[IpuBoauTE IpUMeEpHI BKJIaJJa POCCUMCKUX U 3apyO0eKHbBIX YUEHBIX-(DU3UKOH
B Ppa3BUTUE HAyKH, OOBSICHEHHE IIPOLECCOB OKPYKAOLIEro Mupa, H
pa3BUTHE TEXHUKH U TEXHOJIOTHH

10.17

Hcnonp30BaTh TEOPETUUECKUE 3HAHUS 10 (U3UKE B TOBCEAHEBHOW KU3HH
st obecrieueHus: 0E30MacHOCTH TpU  oOpalieHun ¢ npudopamu  H
TEXHUYECKHMHU YCTPOMCTBaMU, JUII COXPAHEHHS 37J0POBbS U COOJIOICHUS
HOPM PKOJIOTHYECKOT0 OBEICHHSI B OKPYXKAIOLIeH cpeie

10.18

PaGoraTe B rpymnme C BBIIOJHEHHEM pa3IMYHbIX COLMAIBHBIX POJICHi)
IUTAHUPOBATh PabOTy TPYHIIBI, PAllMOHATIBHO PACHpPEeNsITh 00sS3aHHOCTH
U IJAHUPOBATh AESATENbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJe€KBaTHQ
OLICHMBATh BKJIaJl KaXXKJOTO M3 YYAaCTHUKOB TpyNNbl B pElICHHE

paccMaTpuBaeMou MpoOIeMbI

11 KJIACC

Kon leOBepI
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
00pa30oBaTe/IbHON NMPOrPaMMBbI CpeiHero o01ero odpasoBanus

11.1

JleMOHCTpHpOBATh Ha MPHUMEPAX POJIb U MEeCTO (PU3UKH B (HOPMUPOBAHHY
COBPEMEHHOM Hay4YHOW KapTUHBI MHUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
W TEXHOJIOTMWA, B MPAKTUYECKOW JESATEIBHOCTU JIOJEH, LETOCTHOCTh U
€AMHCTBO (PU3NYECKOI KapTUHbBI MUpa

11.2

Y4uuTeIBaTh TPaHMULBI MPUMEHEHHsS M3YYEHHBIX (QHU3MUECKUX Mojenen
TOYEUYHBIN DJIEKTPUYECKUM 3apsAl, sAepHas MOJAECIb aToMa, HYKIOHHAas
MO/IEJIb ATOMHOT'O Si/Ipa MPH pelieHNH (PU3NIECKHX 33134

11.3

PacriosnaBate (usmdeckue sBICHHS (MPOIECChI) U OOBICHATH UX HY
OCHOBE 3aKOHOB JJIEKTPOJMHAMUKHU M KBAaHTOBOH (DM3HKHU: dJIEKTpUUYECKas
IPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MAarHUTHOE JEHCTBUSA
TOKA, B3aMMOJICIICTBIE MAarHUTOB, YIEKTPOMArHUTHAS WHIYKIIHS, ACHCTBUE
MarHMUTHOTO TIOJIi HA MPOBOJAHMK C TOKOM W JBWXKYIIUICS 3apsij
AIIEKTPOMAarHUTHbIE KoJie0aHus U BOJIHBI, PSMOJIMHEHHOd
pacmpocTpaHeHHE CBETa, OTpak€HHWe, TMpeIOMIICHHe, WHTephepeHIusI
Tudpakus U NOJsSpU3alUs CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUUECKUN
adpdext (hoTodrddekT), cBeTOBOE MaBiieHHe, BOSHUKHOBEHHUE JIMHEWYATOT(
CIeKTpa  aToMa  BOJAOPOJa,  €CTeCTBEHHAass W  HCKYCCTBEHHas
pPaOaKTUBHOCTD

11.4

OnuceiBaTh U3yUEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE,
ONTHUYECKUE, DJIEKTPUUYECKYI0 TPOBOJUMOCTb PA3JIMYHBIX Cpel) H

DJIEKTPOMArHUTHBIE  SIBIEHUS (TIPOIIECCHI), HWCIMONB3ys  (U3HUECKUE




BEIIMYUHBI:  DJIEKTPUYECKHM  3apsii, CWiIa TOKa, JJEKTPUYECKOE
HaIpsOKEHUE, AJICKTPUYECKOE COMPOTUBIIEHHE, PA3HOCTh IOTEHIIUAJIOB,
OJIC, paboTta TOKa, MHAYKIIUS MarHUTHOTO TOJIA, cWjia Amriepa, cujia
JlopeHila, WHIYKTHBHOCTh KATYIIKH, OJHEPTUs DJJICKTPUUECKOTO U
MarHUTHOTO TOJeH, MepHoJ M YacToTa KoyiebaHHil B KolebaTeTbHOM
KOHTYype, 3apsl M CUJla TOKa B TMPOIECCEe TapMOHUYECKUX
DIIGKTPOMATHUTHBIX KojeOaHul, (OKYCHOE pAaCCTOSHUE W ONTHYECKas
CWJIa JIMH3BI; TIPU OMUCAHUH MPABWILHO TPAKTOBATH (U3MUYECKUN CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, HMX OOO3HAYEHWsS M EIUHUIIbI; YKa3bIBaTh
(GbOopMyTIbl, CBA3BIBAIONINE JAHHYIO (DU3WYECKYIO BEIWYUHY C JAPYTHMH
BEJIMYMHAMU

11.5

OnuceiBaTh HU3y4YEHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, HCIOIb3YS
du3nUecKue BETUYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, [JTUHA
BOJIHBI M 4YacTOTa CBETa, OJHEPTHS W HUMIYJIbC (OoTOHA, Tepuo/l
MoJTypacraja, SHEPTusi CBSI3U aTOMHBIX s/Iep; MPH OMHCAHWM TPABHIBHQ
TPakTOBaTh  (PU3MYECKHIl  CMBICI  HMCIOJb3YEMbIX  BEJIMYMH,  HX
0003HAaUCHUS U €AMHUIIBI, YKa3bIBaTh (POPMYIIbI, CBSA3BIBAIOIINE JAHHYI]
bu3HUecKy0 BEIMYMHY C IPYTUMHU BEJIUYMHAMH, BBIYUCIISATH 3HAYCHUY
(bu3HUeCcKO BEITUYNHBI

11.6

AHanu3upoBath (U3NYECKUE MPOLECCHI U SBICHMUS, UCIOJIb3YS (PU3HUECKUE
3aKOHBl M HNpUHLUIBL 3aKkOH OMa, 3aKOHBI IIOCJIEJOBAaTEIBHOIO I
HapaIesIbHOTO COeIMHEHHsI IPOBOAHUKOB, 3aKoH JIxxoyns — JleHua, 3akon
3JIEKTPOMArHUTHON MHAYKIUH, 3aKOH MPSIMOJIMHEHHOI0 pacipoCTpaHeHUS
CBETa, 3aKOHBI OTPAKEHMS CBETA, 3aKOHBI MPEJIOMIICHUS CBETA, YPaBHEHUM
OnHmreitna g GoTtodddexTa, 3aKOH COXpPAaHEHUS SHEPruH, 3aKOH
COXpaHEHUs UMITYJIbCa, 3aKOH COXPAHEHMS JJIEKTPUUECKOT0 3apsia, 3aKOH
COXPAaHEHHUsI MacCOBOr0 YUCIA, NMOCTyNaThl bopa, 3aKOH paoaKTUBHOT(
pacnaza; mpu 3TOM pas3jinyaTh CIOBECHYHIO (DOPMYJIHMPOBKY 3aKOHA, €rQ
MaTeMaTU4YeCKOe BBIpA)KEHHE U  yCJIOBHMS  (TpaHUIBl, 00JacTu
IPUMEHUMOCTH

11.7

Ompenenstb HampaBJeHHE BEKTOpa HUHAYKIUU MAarHUTHOTO  TOJIs
MIPOBOJIHUKA C TOKOM, CHJIbI AMriepa u cuibl JlopeHia

11.8

CTpouTh W ONHUCBHIBATh H300PAKECHHE, CO3/1aBa€MOE IUIOCKHM 3€pPKajioM
TOHKOM JIMH30U

11.9

BBITIONHATE 3KCTIEPUMEHTBI TI0 HMCCIEAOBAHUI0 (U3HUYSCKUX SIBICHUN W
IPOIIECCOB C HCIIOJIb30BAHUEM TPSIMBIX M KOCBEHHBIX HW3MEpPEHUil; TpN
3ToM (QopMynHpoBaTh TMpobjemMy (3amady) W THUIOTE3Y YydeOHOTd
IKCIEPUMEHTa, COOMPATh YCTAHOBKY W3 TPEJIOKEHHOTO 000pYJI0BaHHMS
MPOBOAMTH OMBIT U JOPMYITUPOBATH BHIBOIbI

11.10

OcCymIeCTBIATh NMPSIMBIE U KOCBEHHBIE M3MEPEHUST (PU3NYECKHX BEITHYMH]
IpU ATOM BBIOMpaTh ONTHUMAJBHBIM CHOCOO HM3MEpPEHUsi M HCIOJIb30BATH
M3BECTHBIE METO/Ibl OLIEHKH MOTPEIIHOCTEeH W3MEepeHu

11.11

HCCHCI{OB&TB 3aBUCHUMOCTH (1)PI3H‘-I€CKI/IX BCJIIMYHMH C MHCIIOJb30BaHHUECM




HPSIMBIX U3MEPEHUI; IPU ITOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATh
pe3ynbTarhl MOJYYEHHOW 3aBUCUMOCTH (PU3UYECKMX BEJIMYMH B BUJE
TabJInI ¥ rpaduKOB, JIeJaTh BHIBOABI IO Pe3yJIbTaTaM MCCIIEI0BaHUs

11.12

CobOmronate  mpaBmia  0Oe30mMacHOTO  Tpyna TOpU  IPOBEICHUN
UCCIIEIOBAaHUH B  paMKax  ydeOHOro  OSKCIEpUMEHTa, Y4YeOHO-
UCCIICIOBATENIBCKOM H TIPOCKTHOW NEATEIPHOCTH C HCIIOIh30BAaHUEM
M3MEPHUTEIBHBIX YCTPOUCTB U Ja00PaTOPHOTO 000PYIOBAHUS

11.13

Pemate pacuérHple 3amaud C SBHO 3aJaHHOM (PU3MYECKOH MOJENbIO
UCTIONB3Ysl (pU3HUECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIN3a YCIOBUS
3aa4d BBIOMPATh (PU3MUYECKYIO MOJIENb, BBIACIATh (PHU3NUECKUE BEITUYNHB
u (opmynbl, HeoOXonuMble i €€ peleHHUs, IPOBOAUTH PacyEThl U
OILICHUBATh PEAIbHOCTb MOJIYYEHHOTO 3HaUeHHsI (PU3NUECKON BEITHUNHBI

11.14

Pewats KAaueCTBECHHbIE 3a1a4n: BBICTPAUBaTh JIOTUYECKY
HEIIPOTUBOPEYUBYIO LIEMOYKY PACCYKICHUH C ONOPOM Ha HW3YYECHHBI]
3aKOHBI, 3aKOHOMEPHOCTH M (PU3UYECKHE SBICHHUS

11.15

Hcnonb3oBaTh  IpU  peUIEHHHM  Y4eOHBIX  33Jad  COBPEMEHHbI]
UHQOPMALIMOHHBIE  TEXHOJOTMM Ui  TIOMCKA, CTPYKTYPHUPOBAHHUS
UHTEpIpETallud M TPEACTABICHUS Y4YeOHOH M HAy4YHO-IIOMYJISPHON
UHPOpPMALIMK, TONYYEHHOW U3 pa3IMYHBIX HCTOYHHKOB; KpPUTHUECKN
AQHAJIM3UPOBATH MOJTydaeMyI0 HHPOPMAIIUIO

11.16

OOBSCHATh TPUHIUIIBI JACHCTBUSA MAaIllMH, NPUOOPOB M TEXHHUYECKUN
YCTPOMCTB; pa3nuyarh YCIOBUS UX OE30MacHOTO HCIOJIB30BaHUS B
OBCEIHEBHON KU3HU

11.17

[IpuBoauTh mpHUMEpPHl BKJIAJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAYKHU, B OOBICHEHHE MPOLIECCOB OKPY>KAIOILIET(
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTUHN

11.18

Hcnonp3oBath TeOpeTHUeCcKUe 3HAHUS MO0 (PU3HMKE B IMOBCEIHEBHON YKH3HU
st obecriedeHuss O€30MacHOCTH NpU  oOpallleHuu ¢ npubopamu U
TEXHHYECKHMH yCTPOMCTBAMH, Ul COXPAHEHHUS 3/10POBbS M COOIIONCHHS
HOPM KOJIOTHYECKOTO TIOBEICHHS B OKPYKAIOIIEH cpefie

11.19

PaGotrate B Tpynme ¢ BBINOJHEHUEM PA3NIUYHBIX COIHMAIBHBIX poOJieh
TUTAHUPOBATh PA0OTy TPYIIIBI, PAIHOHAILHO PACHPEICIIATh 00SI3aHHOCTH W
IJIAHUPOBAaTh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsIX, aJEKBAaTHQ
OLICHMBATh BKJIAJ KaXJOr0 W3 YYaCTHUKOB TIpyHnbl B pEHICHUY
paccMaTprBaeMoii poOIeMbl




TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

Paznea 1. PU3UKA U METO/bI HAYUYHOI'O ITIO3HAHUA

1.1

HaunmeHoBaHMe pa3/ie/ioB U TeM
NPOrpamMMbl

dusnka n MCTOAbI HAYYHOT'O IMTO3HAHUA

Hroro no pazneny
Pasznen 2. MEXAHUKA

2.1

2.2

23

Kunematuka

JluHamuka

3aKOHEBI COXPAHCHUSA B MCXAHUKCE

Hroro no pasaeny

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

3.1

3.2

33

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM
TEeopuu

OCHOBEHI TEPMOANHAMHKHU

AFpeFaTHI)Ie COCTOsIHHMA BCIICCTBA.
dazoBbIe MepPexXoabl

KoanuyecTBo 4acoB

Bcero

2

2

6

18

9

10

KonTposabHbie
padoThbI

IIpakTuyeckue
padoThI

DJIEKTPOHHBIE

(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypcsl

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

bubnuorexa [{OK
https://m.edsoo.ru/7f41bf72
bubnuorexa [{OK
https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
https://m.edsoo.ru/7f41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72

but6mmoreka [JOK
https://m.edsoo.ru/7{41bf72

bu6mmoreka [IOK
https://m.edsoo.ru/7{41bf72




Hroro no pazaeny
Paznen 4. JIEKTPOIUHAMUKA

4.1 DnexTpocTaThKa

47 ITocTostHHBIN dneKTpUYeCKni TOK. Toku B
' Pa3IMYHBIX Cpeax

Hroro no pazneny
PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

11 KJIACC

HanmMeHnoBaHue pa3/ie/ioB U TeM
Ne i/
NMPOrpamMMbl

Paznea 1. JIEKTPOJAUHAMUKA

11 MarunuTtHoe nojie. DIeKTpOMarHuTHas
' VHIY KM

Hroro no pazneny
Pazpnen 2. KOJIEBAHUSA U BOJIHBI

21 MexaHu4deckue u OJICKTPOMArHUTHBIC

KoJIeOaHus

2.2 MexaHu4deckue u QJICKTPOMarauTHBIC

24

10

12

22

68

KoanuyecTBOo 4acoB

Bcero

11

11

KonTposabHbie
padoThbI

IIpakTuyeckue
padoThI

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

DJIEKTPOHHBIE
(uudgposbie)
o0pa3oBaTe/ibHbIE

pecypcsl

bu6nunoreka [JOK
https://m.edsoo.ru/7{41c97¢c

bubmmorexa [JOK
https://m.edsoo.ru/7f41c97¢c
bubmuorexa [JOK



https://m.edsoo.ru/7f41¢97

BOJIHBI
9
bubnuoreka [JOK
2. 1
3 Ok 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI cielMaIbHON TEOPUHU 4 | bubnmnoreka [JOK
' OTHOCUTEIBLHOCTH https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
. but6mmoreka [JOK
4.1 DJIeMEHTEI KBAHTOBOU ONTHKU 6 hitps:/m.cdsoo.rw/7f41c97c
but6mmoreka [JOK
4.2 Crpocrue atoma 4 https://m.edsoo.ru/7{41c97¢
but6mmoreka [IOK
4.3 ATomHOE A7pO > https://m.edsoo.ru/7{41c97¢
Nroro no pazaeny 15

Pa3nea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

bubmuorexa [JOK

1 1
5 DJIeMEHTHI aCTPOHOMHUU M aCTPOPHU3UKU 7 https://m.edsoo.ru/7fA1c97c

Hroro no pazneny 7
Paznen 6. OGOBHIAIOIIEE IOBTOPEHUE

bubnuoreka [IOK

6.1 Obobmaromee nosTopenne 4 https://m.edsoo.ru/7f41¢97¢

Hroro no paszneny 4



Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68






