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Ob6miee ywciio yacoB Il m3ydeHus Gusnku — 136 gacoB: B 10 kimacce — 68 gacoB (2 gaca B
Henenmo), B 11 xiracce — 68 yacoB (2 waca B HEIEINIO).

COJEP)KXAHHUE YYEBHOI'O IIPEJMETA «®PU3UKA» (BA3OBBI
YPOBEHDb)

10 xiacc

Paznen 1. ®usnka u METOIbI HAYYHOTO TTO3HAHUS.

®usuka — Hayka o npupoze. Haydnele MeTonbl MO3HaHMUs OKpyXKarowiero mupa. Poip
9KCHEPUMEHTA U TEOPUH B IIPOLECCE TIO3HAHUS MPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.

MopenupoBanue (HU3NYECKUX SBICHUH M mporieccoB. Hayunsle runoresbl. OGu3ndeckue
3aKOHBI U TeOpUH. | paHHIIBI IPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUSI.

Porms u mecro ¢usuku B (HOpMUPOBAHMHM COBPEMEHHOW HAy4YHOW KapTUHBI MHpa, B
IIPAKTUYECKON NEeATEIbHOCTH JIIOICH.

JleMoHcTpanum.

Amnainorosble U HU(PPOBbIE U3MEPUTEIbHbIEC TPUOOPHI, KOMIIBIOTEPHbBIC JATUUKH.

Paznen 2. Mexanuka.

Tema 1. KunemaTtuka

Mexanuueckoe aBkeHHE. OTHOCHUTENBHOCTh MEXAHHYECKOro aABMkeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckopocTb (CpelaHsii CKOPOCTb, MTHOBEHHAas CKOPOCTb) U YCKOpPEHHUE
MaTepuaibHOW TOYKH, UX MPOEKIMH Ha OCHU CUCTeMBbl KoopauHaT. CiokeHue NnepeMelleHul u
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOPEHHOE MpsMOJIMHENHHoe aBWxkeHue. ['paduku 3aBUCHMOCTH
KOOpJUHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILEHUS MaTEpUAIbHON TOUYKHA OT BPEMEHHU.

CBobosHOe naseHue. Y cKkopeHre cBOOOTHOTO HaIeHHs.

KpuBonuneiinoe nBmxeHue. JIBM)KEHHE MaTepUaibHOW TOYKHM IO OKPYKHOCTH  C
IIOCTOSIHHOM TI0 MOJYJIKO CKOPOCTBIO. YTJOBas CKOPOCTb, JUHEHHas ckopocThb. Ilepmox wm
yacTtoTa oOpauieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHudeckue yCcTpoWCTBA M IPAKTHYECKOE IPUMEHEHME: CIIMIOMETP, JBHKCHHE
CHapsJ0B, LICTIHbIE U PEMEHHBIE ITEpEIadH.

JleMOHCTpaLuu.

Mopaenb cucTeMbl 0OTCUETA, UILTIOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKCHUS.

IIpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKECHHOM IPOCTPAHCTBE.

Habuntoienue aBr>xeHus Tena, OpoleHHOro Mo YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaeHHUsL.

HampaBnenue ckopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE PaOOThHI

N3yueHnue HepaBHOMEPHOI'O IBUKEHUS C LIEJIBIO ONPEAEIICHUSI MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS  MEXAY  IYyTAMH, IPOUACHHBIMU  TEJIOM 3a
[IOCJIEIOBATEIbHBIE PAaBHbIE IIPOMEXKYTKM BPEMEHU IIPU PAaBHOYCKOPEHHOM [BHKEHHH  C
HavyaJbHOU CKOPOCTHIO, PABHOW HYJIIO.

N3ydenue NBUKEHUS MIapUKa B BI3KOW KUJIKOCTH.

N3ydenue nBuxenus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka.

[Ipunnun otHocutensHOCTH ['ammies. IlepBeiii 3axkoH Herorona. HHepumaneHbIe
CHCTEMBI OTCUETA.



Macca tena. Cuna. IlpuHumn cyneprio3unuu cuid. Brtopoir 3akon HerlooTona — mid
MaTepualbHOU TOUYKU. Tpernii 3akoH HbI0TOHA [UIsl MaTepUaIbHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenne. Buasl Tpenus (mokosi, ckoibxeHus, kadenus). Cuwina tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koagdunuent tperus. Cuiia conpoTHBICHUS
IIPY JBHKCHUM TENA B )KUAKOCTH WM rase.

[TocTynaTenbHOE U BpallaTesIbHOE ABMKEHUE a0COIIOTHO TBEPJIOTO TeEa.

MoOMEHT cuiIBl OTHOCHTEIBHO OCU BpaumieHus. [lmedo cuibl. YcnoBus paBHOBecus
TBEPAOTO TEIA.

TexHudeckue yCTpOMCTBA M IPAKTHYECKOE IIPUMEHEHME: IOALINUIIHUKY, ABUKCHUE
UCKYCCTBEHHBIX CITyTHUKOB.

JleMoHcTpanuu.

SIBneHME NHEPLMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxeHnue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLiu.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOJIbEME U TTAJICHHUH.

CpaBHeHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIbKEHUS.

VYcnosus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHSI.

YdeHuueckuil 3KCIepuMEeHT, 1a00paTOpHbIe pabOThI

W3yuenue nBuxeHus: OpycKa o HaKJIOHHOM MJI0CKOCTH.

HccnenoBanue 3aBUCUMOCTU CHJI YIIPYTOCTH, BO3HHUKAIOIUX B IIPY)KUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO TEJA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3akoHBI COXpaHEHUSI B MEXaHHKE.

Nmnynbc MmaTepuanbHON TOUKH (Tea), CHCTEMbI MaTEpUATIbHBIX TOUYEK. IMIybC cuiibl u
M3MEHEHUE UMITyJbca Tejla. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pa6ota cuibl. MOIITHOCTH CHJIBI.

Kunernueckast sHeprust MaTepuaibHOM Touku. Teopema 00 M3MEHEHWU KUHETHYECKOM
JHEPIUH.

[TorennuaneHast »Heprus. IloTeHuumanbHas SHeprust ymnpyro jaehopMUpPOBAHHOMN
npyxuHbl. [loTeHnmanbHas sHeprus Tena BOJIN3H MOBEPXHOCTH 3eMIIH.

[loTeHunanpHble U HEMOTEHIMANbHBIE CUJIBL. CBS3b PabOTHl HEMOTEHIMAIbHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXAHUYECKOW SHEPIUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpoHCTBAa U NPAKTHUYECKOE IPUMEHEHHE: BOJOMET, KOMIED, NPYKUHHBIN
MIACTOJIET, JBUYKEHUE PAKET.

JleMoHcTpanuu.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABMKEHIE.

[lepexon moTeHNIMAIbHON YHEPTHH B KHHETUYECKYIO 1 0OpaTHO.

YyeHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE PaOOThHI



N3ydyenne abComOTHO HEYNPYroro ynuapa € MOMOIIBIO JIBYX OJUHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3M pabOTHI CUJIBI C M3MEHEHHEM MEXaHWYECKOH >HEepruu Teila Ha
IIpUMepE PacTHKEHUsI pE3UHOBOTO JKI'yTa.

Paznen 3. MonekynspHas pu3uka u TepMOIUHAMUKA.

Tema 1. OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOU TEOPHUU.

OCHOBHBIE  TOJIOKEHUS  MOJIEKYJSPHO-KMHETUYECKOM TEOPUM U HUX  OIBITHOE
obocHoBanue. bpoynoBckoe nBwxkenue. uddysusa. Xapakrep ABMKEHUS U B3aHUMOICHCTBHS
YyacTUIl BellecTBa. Mojiesin CTpOSHHUsI Ta30B, )KUJIKOCTEH U TBEPIBIX Tel U 0ObSICHEHHE CBOWCTB
BEILIECTBA HAa OCHOBE 3TUX Mojenend. Macca um pazmepbl moiiekyn. KosmuecTBo BemiecTsa.
[TocTostnHast ABorajpo.

TernnoBoe paBHOBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Monens uneanbHoro raza. OCHOBHOE ypaBHEHHUE MOJEKYJISIPHO-KUHETHUECKON TEOpHUH
ueanpHOro ra3a. AOCONIOTHAas TemIepaTypa Kak Mepa CpeqHeil KUHETHYeCKOH SHepruu
TEIJIOBOTO JIBM>KeHHMs vactull rasza. lllkana temneparyp KenbsBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenaeneeBa—Kmnanelipona. 3akon Jlanbrona. M3omnponeccsl B UACaIbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyeckoe npeacTaBieHrue U30MPOIIECCOB: U30TEPMA,
u30Xopa, n3odapa.

TexHUYeCKUE YCTPONCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

JleMoHcTpauum.

OmnbITHl, TOKa3bIBAIOUINE JUCKPETHOE CTPOCHHME BEIIECTBa, QoTorpaduu MOIeKy
OPraHUYECKUX COETUHEHUI.

OmnpiTel 10 AU PYy3Un KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO JTBUKECHHUSI.

Mogens onbira IlITepHa.

OnbIThI, JOKa3bIBAIOLIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHS.

Monens, WUTIOCTpUpYIOLIas PUPOY AaBJIECHUS ra3a Ha CTEHKU COCyAa.

OnbIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS M1€aJIbHOTO ra3a, U30MpOIIECChHI.

Y4eHnueckuit IKCIEPUMEHT, JIaDopaTOpHbIE PaOOThHI

Omnpenenenre Macchl BO3JyXa B KJIAaCCHOM KOMHATe€ Ha OCHOBE H3MepeHHil 00béma
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AYyXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMETPAMU COCTOSIHUS Pa3peKEHHOI0 ra3a.

Tema 2. OCHOBBI TEPMOJUHAMUKH.

TepMonnHamMuyeckasi cucreMa. BHyTpeHHss HEprus TEPMOJNHAMUYECKOW CUCTEMBI U
crocoOb! e€ uzmeHeHus. KonnyectBo TemioTsl U pabora. BHyTpeHHsS SHEprus 0lHOAaTOMHOTO
UjeanbHOro raza. Buael Teronepenaun: TeMIONPOBOAHOCTh, KOHBEKIUS, U3Ty4eHHE. Y AeTbHas
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTH MpHU TEIUIONepeaaye.

[lonsitTue 06 ammabatHom mpouecce. llepBbiit 3akoH TepMoauHaMuku. [Ipumenenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3oIporeccaM. ['padudeckas naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh MpoieccoB B IpUPOJE.

TennoBbie MamuHbl. [IpuHIMITEI 1eHCTBUS TEIUIOBBIX MamuH. [IpeoOpazoBaHust 3HEpPruu
B TEIUIOBBIX MammuHax. Koadduument noneznoro neiictsus temnoBoil mamuusl. [ukn Kapao u
ero Kod(hPUIUEHT MOJIE3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETHUKH.

TexHuueckue ycTpoilcTBa W MNPAKTUYECKOE MPUMEHEHHUE: JBHUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIbHUK, KOHTUITHOHED.

JleMoHcTpanum.



W3meHeHre BHYTpeHHEH SHEpruu Tejla MPH COBEPIIEHHWH paboThl: BBUIET MPOOKH U3
OYTBUIKH TOJl JIEHCTBHEM C)KaTOr'0 BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINs).

W3meHeHne BHyTpeHHEHN 3Hepruu (TemMiepaTypsl) Teja Ipu TeIUIonepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATeNsl BHYTPEHHETO CrOPaHusi, peaKTUBHOIO JBUTATE.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OThHI

N3Mepenne yienbHOM TEMIOEMKOCTH.

Tewma 3. ArperatHble cOCTOsAHMS BeniecTBa. Ma3zoBbIe NEPEXOIbI.

[TapooOpa3zoBanue u KoHAcHcanus. Vcmapenue wu kurneHue. AOCONIOTHAsS u
OTHOCUTEIIbHAS BIAKHOCTHh BO3/yXa. HackImeHHbIi map. Y aenbHas TeroTa mapooopa3oBaHusl.
3aBUCUMOCTb TEMIIEPATYpPhl KUIIEHUS OT JABJICHMS.

Teépmoe Tteno. Kpucrammmueckue u amopduble Tena. AHHU3OTPONUS CBOWCTB
kpuctamuioB. Kuakue kpucramisl. CoBpeMeHHble Matepuaibl. [aBieHne | KpucTauid3anusi.
Y nenvHas TermioTa miaaBinenus. Cydomumarusi.

VYpaBHeHHEe TEIIOBOrO OanaHca.

TexHuueckue ycTpocTBa U NPAKTUYECKOE MPUMEHEHUE: TMTPOMETP U ICUXPOMETD,
KaJIODUMETP, TEXHOJOTMU TMOJYYEHHUsS] COBPEMEHHBIX MaTepUaloB, B TOM 4HCIE
HAaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH.

JleMoHcTpauum.

CBolicTBa HACBIIIEHHBIX [IAPOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habmroienne HarpeBaHus ¥ IJIABICHUS KPUCTAUTUYECKOTO BEIIECTBA.

JleMOHCTpanys KpUCTaJlIoB.

YdeHnueckuit 3KCIIepUMEHT, 1a00opaTOpHbIe pabOThI

N3mepenune 0THOCUTETBHON BIaKHOCTH BO3/1yXa.

Paznen 4. Dnexrponunamuka.

Tema 1. DnekTpocTaTuka.

OnexTpuzanus Ted. ONEKTpUYecKHi 3apsn. JlBa BHAa D3JIEKTPUUYECKHX 3apsi/ioB.
ITpoBOAHMKY, TUANEKTPUKH U TIOJYIIPOBOJHUKN. 3aKOH COXPAHEHHUS MIEKTPUIECKOTO 3aps/a.

B3aumopeiictBue 3apspoB. 3akoH Kynona. TouedHbI  DJIEKTpUYECKUN  3apsih.
Onexkrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro nois. IlpuHunmn cynepnosunuun
IEKTPUYECKUX MOJIEN. JIMHNN HaNPSYKEHHOCTHU IEKTPUIECKOTO MOJIS.

Pabora cun oanexkrpocratmyeckoro mosis. [loteHmuman. Pa3HOCTh MOTEHIMATIOB.
[TpOBOAHMKY M TUAIIEKTPUKHU B ANEKTPOCTATUYECKOM Iouie. J(uaaexTpuueckas MpoOHUIAeMOCTb.

DnekTpo€MKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh IIJIOCKOrO0 KOHJIEHCATOpa. JHEprus
3apsKEHHOT0 KOH/IEHCaTopa.

TexHnueckue ycTpoilcTBa M IPAKTUYECKOE MPUMEHEHHUE: DJIEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alIUTa, 3a3€MJIEHHE 3JIEKTPONPHUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
arnmnapar, CTpyMHBIN IIPUHTED.

JleMoHcTpanuu.

Y CeTpoCTBO U MPUHIUIT ACHCTBUSA IIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEI.

DNEeKTPUYECKOE T0JIC 3apSKCHHBIX TEll.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.



DJIEKTpOCTaTUYECKAas 3alUTa.

JIM3IIEKTPUKY B 3JIEKTPOCTaTUYECKOM TIOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTU IUIOCKOTO KOHJIEHCaTopa OT IUIOIAAM IIJIACTHH,
paccTosHUSA MEX]y HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Y4eHnueckui IKCIIEPUMEHT, JIabopaTOpHbIE Pa0OThHI

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IToCTOSIHHBIN 3JIEKTPUYECKHUI TOK. TOKH B pa3jIMyHbIX Cpelax.

DNEeKTpUYECKUI TOK. Y CIIOBHSI CYIIECTBOBAHUS JIEKTPUUECKOr0 TOKa. MICTOUHHMKHM TOKa.
Cuna toka. [TocTosHHBIN TOK.

Hanpspokenune. 3akon Oma i1 yyacTka LETu.

DneKTpuuecKoe COIIPOTHUBJIICHUE. VY nenbHoe COIPOTUBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapaieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGora snekrpuyeckoro Toka. 3akoH J[xoymns—JIenna. MOmHOCTB 3JEKTPHUUECKOTO TOKA.

DNEeKTpOABUKYILAs CUJIa U BHYTPEHHEE CONPOTHBIICHUE MCTOYHMKA TOKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTO#) A1ekTpudeckoil nenu. KopoTkoe 3amblkaHue.

DNEeKTpOHHAas MPOBOAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTh COINPOTHUBIICHHS
METaJIJIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTb.

DnexTpuueckuil Tok B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W MpPHUMECHAas IPOBOJUMOCTH IOJYIPOBOJHUKOB.
CgoiictBa p—N-nepexoxaa. [1oxynpoBoJHIKOBEIE TPHOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M paciulaBax 3IIEKTPOIUTOB. DJIEKTPOJIUTUUYECKAS
Jucconanus. DIEeKTPOIIn3.

Onektpuyeckuii TOK B Trazax. CaMOCTOATENbHBIH U HECAMOCTOSITENIbHBIA pa3ps.
Monnus. [Tnazma.

TexHnyeckue yCTpoiiCTBAa M IPAKTUYECKOE INPUMEHEHHUE: AaMIIEPMETP, BOJBTMETP,
peoctaT, HCTOYHHUKHM TOKA, JJIEKTpPOHArpeBaTelIbHbIE MPUOOPBI, BJIEKTPOOCBETUTEIbHBIC
npuOOpbI, TEPMOMETP CONPOTUBJIEHUS, BAKYYMHBIA IHOJ, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIM TNOJI, TajbBaHUKA.

JleMoHcTpanum.

W3mepenue cuibl TOKa U HAIIPSKEHHUS.

3aBUCUMOCTb CONPOTHUBIICHHS LWJIMHAPUYECKUX IPOBOJHUKOB OT JJIUHBI, IUIOLIAIN
MIONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMenianHO€ COEJUHEHHNE TPOBOJHUKOB.

[IpsiMoe n3MepeHue 3IIEKTPOABIKYIIEH CUilbl. KOpOTKOE 3aMbIKaHHE TaJbBAHUYECKOTO
AJIEMEHTA U OLIEHKa BHYTPEHHETO COIPOTHUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIIEHUS! METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoii pa3psii 1 IpOBOJAUMOCTb BO3/1yXa.

OAHOCTOPOHHSIS MPOBOJUMOCTD AUOJA.

YdeHnueckuil 3KCIIepUMEHT, 1a0opaTopHbIe pabOoThI

N3ydyeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

W3mepenue iEKTPOABMXKYIIEH CHJIBI HCTOYHMKA TOKA W €ro  BHYTPEHHEro
COTPOTUBIICHUS.

Hab6mronenune sanexrpomnusa.

MexnpeaMeTHbIE CBSI3U.



Nzyuenne kypca ¢usukm 6a3oBoro ypoBHs B 10 Kiacce OCYIMIECTBISETCS C YYETOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMHd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpaduu ¥ TEXHOIOTHH.

MexnpeaMeTHbIE TOHATHS, CBS3aHHBIE C W3YYEHHEM METOJ0B HAyYHOIO I1O3HAHU:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3uUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
JKCIIEPUMEHT, MOJIEIUPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

MareMaTHKa: pelieHue CUCTEMbl YpaBHEHUH, TUHeHHas (yHKuus, napadoiia, runepoona,
uX rpaduky U cBOICTBA, TPUTOHOMETPUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTAaHI'€HC,
OCHOBHOE TPUIOHOMETPHUYECKOE TOXKAECTBO, BEKTOPbl M HX INPOCKLIUM HA OCH KOOPIMHAT,
CJIO’KEHUE BEKTOPOB.

Buonorusi: MexaHn4eckoe ABIKEHHE B )KUBOHM mpupoje, 1udpysus, 0CMOcC, TeII000MeH
JKUBBIX OpraHU3MOB (BHJIbI TEIJIONEPENAYH, TEMJIOBOE PABHOBECUE), SJIEKTPUUECKUE SBJICHUS B
JKUBOM IPUPOJIE.

XUMUs: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasl Macca, TEIUIOBBIE CBOWMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, IJIEKTPUUYECKUE
CBOMCTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, FaIbBaHHUKA.

I'eorpadus: BIa)xHOCTh BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

TexHonorus: nmpeoOpa3oBaHUe ABMKEHUI C MCIOIH30BAHUEM MEXAHU3MOB, YUET TPEHUS
B TEXHUKE, MOALIMIHUKY, UCIIOJIb30BAHUE 3aKOHA COXPAHEHHUS MMIYJIbCa B TEXHUKE (pakera,
BOJIOMET W JIpyrue), IBUTaTellb BHYTPEHHETO CrOpaHWs, INapoBas TypOuHa, OBITOBOM
XOJIOIMJIBHUK, KOHIUIIMOHEP, TEXHOJIOIMH MOJIyY€HUsI COBPEMEHHBIX MAaT€pHalloB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3¢MIICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, F'aJIbBAaHHKA.

11 KJIACC

Paznen 4. DnexrpoanHamuka.

Tema 3. MarautHoe nose. DIeKTpOMarHuTHasi MHTKIIHS.

[TocTostHHBIE MarHWTHL. B3anMOJEHCTBHE IMOCTOSIHHBIX MAarHuTOB. MarHuTHOE IIOJe€.
Bekrop marauTHONM MHAYKIMH. [[pyHIMI Cyneprno3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIMU. KapTrHa TUHUM MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruuTtHoe nose nNpoBOAHMKA ¢ TOKOM. KapTWHa JIMHMN MHAYKIHMHM MarHUTHOIO IOJIS
JUIMHHOTO TIPSIMOTO IPOBOJHUKA M 3aMKHYTOTO KOJIBLIEBOTO NPOBOJI-HUKA, KATYIIKH C TOKOM.
OmneiT Opcrena. BzanMmopeiicTBre MPOBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna Jlopenma, e€ Moayiab W HampaBieHHe. J[BHKEHHE 3apsOKEHHOW YacTHIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHue DIIEKTPOMArHUTHOM MHAYKIMHU. [IOTOK BEKkTOpa MArHUTHOM WHIYKIUU.
DIIEKTPOABMKYIIAs CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHIyKunu dapanes.

BuxpeBoe anexkTpuueckoe mosie. DJIEKTPOJABMKYIAs CHIa MHAYKIMH B IPOBOJIHHUKE,
JBUKYIIEMCS IOCTYIAaTENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHayKkTUBHOCTS. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CUJIa CAMOMHIYKIUH.

DHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNeKTPOMarHuTHOE TI0JIE.

TexHuuyeckue ycTpoilcTBa W MPAKTUYECKOE MPUMEHEHHE: TOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThIl, AJIEKTPOJIBUraTelNb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTULl, HHAYKIIMOHHAS [1€Yb.



JleMoHcTpanum.

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO IyYKa MAarHUTHBIM I1OJIEM.

JIMHUM MHIYKIUY MarHUTHOTO IOJIA.

B3anmozeincTere 1ByX NIPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

JeiictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBneHHE NEKTPOMArHUTHOM MHYKIIUH.

[IpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOJBUKYILIEH CUIIbl MHAYKIIUU OT CKOPOCTH MU3MEHEHHS] MarHUTHOIO
IOTOKA.

SIBiIeHNE CAMOMHTYKLIM Y.

Y4eHHUeCKU YKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI.

W3y4eHne MarHUTHOTO NOJISl KaTYIIKH C TOKOM.

HccnenoBanue NeiCTBUSA IOCTOSTHHOIO MarHUTa Ha paMKY C TOKOM.

HccnenoBanue sBJIECHUS MIEKTPOMarHUTHOM NHIYKIIMH.

Pasznen 5. Konebauus v BOJHEL.

Tema 1. MexaHnuueckue U 3JIEKTPOMArHUTHbIE KOJIEOaHUsI.

Konebarenpnass cucrema. CBoOOgHBIE MexaHHUYECKHe KojeOaHus. ['apMoHMYeckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [IpyKUHHBIH MasTHUK.
MareMaTiuecKkuii MasTHUK. YpaBHEHHE TapMOHHMYECKHX KojeOanwii. [IpeBpamieHue sHEpruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KojJeOaHHs B HACAIbHOM
KOJIeOATeIbHOM KOHTYype. AHAJIOrMs MEXIy MEXaHHYeCKMMHU U 3JEKTPOMarHUTHBIMU
kosiebanussMu. @opmyna TomcoHa. 3aKOH COXpaHEHMs 3HEPrHUHM B HJCaIbHOM KojeOaTelbHOM
KOHTYPE.

[IpencraBienue o 3aTryxarolux KoneOaHUsAX. BbIHyX/IeHHbIE MEXaHUYECKUE KOJIEOaHHUS.
Pe3onanc. BeiHyX/1eHHBIE 3I€KTPOMarHUTHbIE KOJeOaHus.

[lepemennblit Tok. CHHYCOUJANbHBIN TIEPEMEHHBIH TOK. MOIIHOCTh EPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. IIponsBoacTBo, mepenaya M MOTPEOICHHE IEKTPUUECKOW SHEPIUU.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJACTBE AIEKTpodHepruu. KynbTypa wucnonb3oBaHUSA
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HHU.

TexHnuyeckue yCTpoOHCTBA M NPAKTUYECKOE IPUMEHEHUE: D3JIEKTPUYECKHM 3BOHOK,
reHepaTop NepPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiad.

JleMoHcTpanum.

HccnenoBanne mapaMeTrpoB — KoseOaTeNbHON  CHUCTeMbl  (IPYKUHHBIN W
MaTeMaTUYECKUN MasiTHUK).

Habmronenue 3atyxaronmx Koaebanuii.

HccnenoBanue CBOMCTB BBIHYKJCHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB00OIHBIE AJIEKTPOMArHUTHBIE KOJIeOaHUs.

OcmorpaMMbl  (3aBUCMMOCTH  CHJIBI TOKAa W HANpsOKEHUS OT BpPEMEHH) Ul
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUH PE3UCTOpa, KaTYIIKH WHIYKTUBHOCTH U
KOH/JIEHCATOopa.



Mopenb TMHUN NEKTPOIIepeaauH.

YdeHn4eckuil 3KCIIepUMEHT, 1a0opaTopHbIe pabOThI

HccnenoBanue 3aBUCHMOCTH TEPHOAA MaJIbIX KOJeOaHUI Tpy3a Ha HUTH OT JUIMHBI HUTH
U Macchl rpysa.

HccnenoBanne nepeMEHHOr0 TOKa B ILENM M3 IOCIENOBATEIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYLIKHA U PE3UCTOpAa.

Tema 2. MexaHn4ecKue 1 31€KTPOMarHUTHBIE BOJIHBI.

Mexannueckue  BOJIHBI,  ycioBHs — pacnpoctpaHeHus.  llepuon.  CkopocTh
pacnpocTpaHeHusl U JuiMHa BoiHBL. llomepeunbie u mpoposibHbie BoJHBL WMHTepdepeHnus u
TUQpaKLIns MEXaHMYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKkoCTh 3ByKa. Beicota Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJHBI. Y CJIOBHS M3JIy4EHHUs JIEKTPOMArHUTHBIX BOJH. B3aumnas
opueHranus BekTopoB E, B, v B anexkrpomaruutHoit BojaHe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH:
OTpakeHHe, MpeJoMJeHHe, monspu3anus, audpakuus, wuHreppepenuus. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3neKTpOMarHUTHBIX BOJH. [IpuMeHeHne 371eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHIMIIBI pauOCBA3U U TEJIEBUACHUS. Pagronokanus.

DNEeKTPOMarHuTHOE 3arpsi3HEHNE OKPYKAIOIIEH CPeJIbl.

TexHuueckue ycTpoilcTBa M MPAaKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE UHCTPYMEHTHI,
yJIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pajuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

JlemoHcTpanuu.

OO6pazoBanue 1 pacIpOCTpaHEHUE MOMEPEUHBIX U MPOJ0IbHBIX BOJH.

Konebomeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaxeHus U MPeIOMICHUS MEXaHUYECKUX BOJIH.

Habmtonienue nntepdepeHny U AMPpakiiuy MEXaHM4eCKUX BOJIH.

3BYKOBOM pE30HAHC.

HabntonieHne cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIUTYJOM M 4YaCTOTOMN
Kosie0aHuM.

HccnenoBanne CBOWCTB — JJIEKTPOMArHUTHBIX — BOJIH:  OTPAKEHUE, IPEIOMIICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tewma 3. Ontuka.

I'eomerprueckas onrtuka. IIpsMonnHENHOE paclpoCTpaHEHHE CBETa B OJHOPOIHOMU
cpene. JIyd cBera. ToueuHbIli HCTOYHUK CBETA.

OtpaxxeHue cBera. 3aKOHbI OTpakeHUs cBeTa. [locTpoeHne m300paxkeHuil B IIOCKOM
3epKaje.

[Ipenomnenne cBera. 3akOHBI TPETOMJICHHS CBeTa. AOCONIOTHBIM IOKa3aTelhb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenbHBI yros IMOJHOTO BHYTPEHHETO
OTpaKECHHUS.

Hucniepcus ceera. ClioxxHbIH cocTaB Oenoro cera. L{Ber.

CoOuparomme u pacceuBaronue JuH3bL. ToHkas nuH3a. DOKyCHOE paccTosHHE U
ONnTHYECKas cuja TOHKOU JIuH3bIL. [locTpoeHne n3o0pakeHuil B COOMPAIONIUX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKOM ONTHKH.



BomnoBass ontuka. HWaTepdepenumst cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HAOIIO/IEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. JudpaknuoHHas pemérka. YcinoBue HAOMIOACHUS TJIaBHBIX
MaKCHUMYMOB IpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha AU(PAKIUOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue ycTpoiicTBa M MpPaKTUYECKOE NPHUMEHEHHUE: OYKH, Jyna, ¢oToammnapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsI ONTHKA, AU(PpaKIMOHHAS
pemeTKa, NOJIIPOUI.

JleMoHcTpanuu.

[IpsimonuHeitHOE pacHpOCTpaHEHUE, OTPAKEHUE U IpeloMieHHe cBeTa. OnTudeckue
puOOpHI.

[TosnHOE BHYTpEHHEE OTpakeHHe. MoJiesib CBETOBOIA.

HccnenoBanmne cBOWCTB N300paKeHHI B TUH3aX.

Mopenu MUKpOCKOMa, TEIECKOIA.

Hab6mronenue narepdepeHImu ceera.

Hab6mronenue qudpakuum cBera.

HaGurotenue aucriepcuu cBera.

[TosydyeHune ciekTpa ¢ HOMOIIbIO PU3MBI.

[Tonmy4yenue criekTpa ¢ HOMOIIBIO AU(DPAKITHOHHON PEIIETKH.

HabmroneHnne nmonsipu3aiyu cBeTa.

Y4eHnuecKkui IKCIIEPUMEHT, JIabopaTOpHbIe PaOOThHI

N3mepenne nokazaresns NpeoMIIEHUs CTEKJIA.

HccnenoBanme cBOWCTB N300paKeHHId B TUH3AX.

Habmtonenue nucnepcuu cBeta.

Pazgen 6. OCHOBBI crieIMANIBHON TEOPUH OTHOCUTEIBHOCTH.

I'paHnnBl MPUMEHMMOCTH KJIaCCUYECKOW MexaHUKH. llocTymarsl crienmanbHONW TEOpUH
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJAYJIS CKOPOCTH CBE€Ta B BaKyyme, IPUHIUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCHTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALEHUE JITUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN YaCTHUIIBI.

CBs13b Macchl ¢ YHEPTUEH U UMITYJILCOM PEISITUBUCTCKOM YAaCTUIIBI. DHEPTHUsI TIOKOSL.

Paznen 7. KBanToBas ¢pusuka.

Tema 1. D1eMeHTB KBAHTOBOM ONTUKH

®oronsl. opmyina [Inanka cBsa3u s3Heprun (OTOHA C €r0 YACTOTOM. DHEPTUSl U UMITYJIbC
dboToHa.

Otkpeitne u  uccnenaoanue ¢orodpdexra. Omnbiter  A.I. CroneroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitna 1 hotodpdexra. «KpacHas rpanuma» dhortodrddekra.

Hasnenue ceera. OnbiTel I1.H. JIeOenena.

XUMHYECKOE IEHCTBUE CBETA.

TexHuueckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: (OTORIEMEHT, (POTONaTUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

JleMoHcTpanum.

®dotor(hPeKT Ha yCTAaHOBKE C IMHKOBOM TIJIACTHHOM.

HccnenoBanue 3akoHOB BHELTHETO poTodPdeKTa.

Cseroano.



Connevnas 6arapes.

Tema 2. Ctpoenue atoma.

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccesauro o -dactuil. [lnanerapras
mogenb aroma. [loctynatel bopa. M3nydyenue u nornomenue (poTOHOB NpHU Iepexoje aroma ¢
OJIHOTO YpOBHS BSHepruum Ha JApyro. Buasl cnektpoB. CHeKTp ypOBHEM 3HEpruM aroMa
BOZIOpPO/AA.

BonHoBbie cBoiicTBa yactull. Bonusl ge bpoinsa. KopnyckyissipHO-BOJHOBOM Tyanu3Mm.

CHOHTaHHOE U BBIHYKJECHHOE U3JTyYEHUE.

TexHuueckue yCTpONCTBa W IPAKTHUUECKOE IPUMEHEHHE: CHEKTPAJIbHBIA aHAIU3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIA KOMIIBIOTED.

JleMoHcTpanuu.

Monens onbita Pesepdopna.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienue inHeHYaThIX CIEKTPOB U3ITyUEHUSI.

Jlazep.

Y4eHnuecKkui IKCIEPUMEHT, JIa0opaTOpHbIE pabOTHI.

Hab6mronenue nuHeRyaToro CriekTpa.

Tema 3. ATomHOE sIpO.

OKCIIEpUMEHTBI,  JIOKa3bIBAIOUIME  CIOXKHOCTh  CTpoeHHs  sapa.  OTKpeITHE
pamunoaktuBHOCTH. OnbITH Pe3epdopaa mo onpeneneHuio cocraBa paguoakKTUBHOTO H3ITydeHHS.
CgoiicTBa anb(da-, 6era-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTtkppiTHe TIpOoTOHA M HeWTpoHa. Hyknonnas moxpens sapa [eiizenOGepra—lBaHeHKo.
3apsan saapa. MaccoBoe uucino siapa. M30tomsl.

Anbda-pacnaa. DNeKTpOHHBIA U MO3UTPOHHBIN Oera-pacman. ['amma-usnydenue. 3aKoH
PaANOAKTUBHOIO pacnaja.

DOHeprust CBA3M HYKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

AnepHsle peakunu. JleneHne U CUHTE3 SAED.

SAnepuwiii peaktop. Tepmosaepubiii cuHTe3. [IpoGneMbl MW NEPCHEKTUBBI  SACPHOU
HHEPreTUKU. DKOJIOTUYECKUE aCTIEKThI ACPHON SHEPTreTHKU.

OnemeHTapHble YacTUllbl. OTKpPBITHE TO3UTPOHA.

MeTobl HaOIIOCHUS U PETUCTPALIUH SJI€MEHTApHBIX YacTHII.

dyHnameHTaIbHbIE B3auMoAeHcTBUSA. EquHCTBO (hr3nyeckoil KapTUHBI MUpa.

TexHnuyeckue ycTpolcTBa M MPAaKTUYECKOE MPUMEHEHHUE: JO3UMETp, KaMepa BuibcoHa,
SAJIEPHBIN peakTop, aTOMHass boMOa.

JleMoHcTpanum.

Cu€TurK HOHU3UPYIOLIUX YaCTHII.

Y4eHnueckuit IKCIEPUMEHT, JIabopaTOpHbIE PabOThHI

HccnenoBanue TpekoB 4acTull (1o TOTOBBIM (GoTorpadusm).

Paznen 8. DneMeHTH! aCTPOHOMUU M aCTPOPU3HUKH.

Oranel pa3BUTHA acTpoHOMMH. IIpuknagHOoe W MHUPOBO33PEHYECKOE 3HAUEHUE
ACTPOHOMHUH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, ApKue 3BE31bI, IUTAHETHI, X BUIUMOE JBHKEHHE.

Conneynas cucrtema.

Comnne. Conneunass akTUBHOCTh. Mcrounmk sHepruu ComnHia w 3BE3A. 3BE3IBI, HX
OCHOBHBIC XapaKTEPHUCTHKHU. Jluarpamma «CHEKTPaJbHBIA KJIacC — CBETUMOCTBY». 3BE3MbBI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU



NOCIIEA0BATENbHOCTH. BHyTpeHHee cTpoeHne 3BE3M. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXKACHNN U 3Botonnuy CoslHIA U 3BE311. DTanbl XKU3HU 3BE3 L.

Mneunsiii Ilyte — Hama ['anaxtuka. [lonoxenune u nuwxenue ConHua B ['anmakrtuke.
Tunel ranakTuk. PaguoranakTuku u kBasapsl. YEpHBIE IbIPHI B APAX FAIAKTHUK.

Bcenennas. Pacmmmpenne Bceenennoil. 3akon Xa06isa. PasbOeranue ramaktuk. Teopus
bonboro B3psiBa. PenukToBOE U3IIyYeHHE.

Macmrabnas cTpykrypa Beenennoit. MeraranakTuka.

Hepeménnsle npo0ieMbl aCTpPOHOMUH.

VYyeHnnueckue HaOIIOIEHHS.

Habnronenus HeBOOPYKEHHBIM TTIa30M C UCHOJIB30BAHUEM KOMIBIOTEPHBIX MPHIOKEHUN
JUISL OTIPEICIICHUS MTOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nosymapus 1 sipkue 3BE3/1bl.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o0maroiiee MOBTOPECHHE.

Ponp ¢u3Mku M acTpOHOMHMM B SKOHOMUYECKOM, TEXHOJIOIMYECKOW, COLUAIBHOW U
ITHUYECKONW cdepax [JesaTeNbHOCTH 4YeJOBEKa, poJib U MeCTO (U3MKM M acCTPOHOMHUHM B
COBPEMEHHOM HayyHOW KapTHHE MUpPA, pOJIb (QU3MUECKOW Teopur B (OPMHPOBAHUU
npeCcTaBiIeHNu 0 (U3NIECKOI KapTHHE MUPA, MECTO (PM3NIECKON KapTUHBI MUpa B 00IIeM

MexnpeaMeTHbIe CBS3U.

N3yuyenune kypca ¢usuku 6a3zoBoro ypoBHs B 11 Kkilacce oOCyIIECTBISETCS C Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKM, OHOJIOTMH, XUMHUH,
reorpauu ¥ TEXHOJIOTHH.

MexnpeaMeTHbIE TMOHATHS, CBSA3aHHBIE C W3YYEHMEM METOJOB HAyYHOI'O IO3HAHHUSA:
SBJICHUE, HaydHbIM (akr, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJIEHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHNE, MOJIENb, U3MEPEHUE.

MaremMaTHKa: peleHHe CUCTEMbl YpaBHEHWH, TPUTOHOMETpHUYeCKHe (YHKIHHU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0JI00MS TPEYTOJIbHUKOB, ONPEEIICHNE TUIOIIAIU TUIOCKUX QUTyp U 00bEMa Tel.

buonorus: snexkrpuyeckue SBICHHS B KUBOW Mpupoje, KosieOaTelbHbIE JBHKEHUS B
JKUBOM IIPUPOAE, ONTUYECKUE SBICHUS B >KMBOM NPUPOJE, NEHCTBUE paJMallud Ha XHUBBIC
OpraHu3MBl.

XUMUsS: CTPOCHHE aTOMOB W MOJIEKYJ, KPHUCTAJUIMUECKas CTPYKTypa TBEPABIX TEII,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKU, CIIEKTPaIbHBIN aHAIN3.

['eorpadus: mMarHuTHBIE MOTIOCA 3€MITH, 3aJIEKW MArHUTHBIX Py, (POTOCHEMKA 3€MHOM
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

TexHonorus: TMHUY NIEKTPOIIepeaay, TeHEPATOp MEPEMEHHOTO TOKA, JIEKTPOJIBUTaTENb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBY-neus,
IPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJIHEUHas OaTapest.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHMUAI.

OcBoenne yuyeOHOro npeamera «®dusnka» Ha YpOBHE CPEIHErO 0OLIero oOpazoBaHMS
(6a30BBIA  YpPOBEHB) JIODKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
MeTanpeMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3YyIbTATOB.

JInyHOCTHBIE Ppe3yabTaThl OCBOCHUS YydeOHOoro mpenmera «®Puszuka»  JTOJKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTH OOYHaroOLIUXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHOMN



BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpPHEHTAlUi, MO3UTUBHBIX
BHYTPEHHUX YyO@XKICHUW, COOTBETCTBYIOIINX TPATUIIMOHHBIM IEHHOCTSIM POCCUICKOTO
00111eCcTBa, pacIIMPEHUE KU3HEHHOTO OIbITa U OIbITa JEATEILHOCTH B IMPOIIECCE pealn3alluu
OCHOBHBIX HAIPaBIICHUH BOCIIUTATEIIBHOMN IEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpax1aHCKOro BOCIIMTAHUSA:

cOPMUPOBAHHOCTh TPAXKIAHCKONH MO3UIMH OO0y4aromerocss Kak aKTUBHOTO u
OTBETCTBEHHOTI'O 4JIEHa POCCUICKOTO 00IECTBa;

MPUHATHE TPATUIHUOHHBIX OOIIEYEIOBEYECKUX T'YMAaHUCTHUYECKHX U JAEMOKPATHUYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO IESTECIHOCTh B MHTEPECAX TPAXKIAHCKOTO OOIIEeCTBA,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3AIINH;

YMEHHE B3aMMOJICHCTBOBATh C CONMAIbHBIMH WHCTUTYTAMH B COOTBETCTBHH C WX
(GYHKIMSAMEU 1 Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHON M BOJOHTEPCKOM NEATENbHOCTH;

2) NaTpUOTHUYECKOTO BOCIIUTAHUSA:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYAapCTBEHHBIM CHMBOJIAM, AOCTHIKCHHUSIM POCCHHCKUX
yu€HBIX B 007acTH (DU3UKU U TEXHUKE;

3) 1yXOBHO-HPABCTBEHHOTO BOCITUTAHUS:

c(hOPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBEACHHSI,

CIIOCOOHOCTH OIICHUBATh CUTYAIIMIO U IPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIGHHOCTH, B TOM YHCJIE B JIEATEIBHOCTH YYEHOTO;

OCO3HaHHWE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIIETo;

4) 3CTETHYECKOTO BOCIIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKIIOYAsi 5CTETUKY HAYYHOTO TBOPUYECTBA, IPUCYIIETO
¢du3nueckoil Hayke;

5) Tpy10BOTO BOCITUTAHUSI:

WHTEpEC K pa3iuyHbiM chepaM mpodhecCUOHATBLHON NeATeTbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymei
npoeccru 1 pean30BBIBATE COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh U CIIOCOOHOCTh K 00pa3oBaHUIO0 U caM0o00pa30BaHUIO B 00nacT (U3UKH Ha
MPOTSKEHUH BCEU KHU3HU;

6) 9KOJIOTHYECKOTO BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh JKOJOTHYECKOW KYJIbTYPHI, OCO3HaHHE TI00aTbHOrO XapakTepa
HKOJIOTMYECKUX MPOOiIeM;

IJJAHUPOBAHUE M OCYIIECTBICHHUE JEWCTBUH B OKPYKAIOUIEH Cpelle Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO PA3BUTHSI YETIOBEYECTBA;

Pacmipenue ombiTa JIeATEIRHOCTH JKOJOTHYECKOW HAMpPaBJICHHOCTH HAa OCHOBE
UMEIOITNXCS 3HAHUMN TI0 (pu3mKe;

7) LIGHHOCTH HAYYHOTO MO3HAHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUs (HU3UUECKOIN HAYKH;

OCO3HaHUE IIEHHOCTH HAYYHOH JeSTEIHbHOCTH, TOTOBHOCTH B MPOIIECCE U3YUCHHS (DU3UKU
OCYIIECTBIISITh MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO ICSITEIIbHOCTh MHINBUIYaIbHO U B TPYIIIIE.



B nporecce nocTrkeHus TUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MPOrpaMMbl MO (U3MKE
JUISL  YPOBHS CpeAHEro o0mero oOpa3oBaHus y OOYYarOMIMXCS  COBEPIICHCTBYETCS
AMOIMOHAIBHBIA UHTEIUICKT, MPEANOoaralouifi ¢()OpMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE AIMOLIMOHAIILHOE COCTOSTHUE,
BUJICTHh HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIIMOHAIBHON CEpHI, OBITh YBEPEHHBIM B ce0¢;

caMoperyJIupoBaHuUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOLMOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIIOYAIOLIEH CTpeMJICHHE K JAOCTHKCHUIO IIeJId U yCIEeXy,
ONTHUMH3M, HUHUITUATUBHOCTh, YMEHHUE JICHCTBOBATh, MICXO/IS U3 CBOMX BO3MOKHOCTEH;

SMIATHH, BKJIIOYAONIEH CIOCOOHOCTh MOHUMATh SMOIMOHAIBHOE COCTOSHHUE IPYTHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUN OOIIEHUS, CIOCOOHOCTh K COUYBCTBUIO M CONIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOUYAIONIUX CIIOCOOHOCTh BBICTPAWBATh OTHONICHUS  C
JIPYTUMH JIIOJIbMU, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peliaTh KOH(IUKTHL.

MeranpeaMeTrHble  pe3yJabTaThbl OCBOEHHSI TMPOrpaMMbl  CpeHEro  001Iero
00pa3oBaHUs OTPAKAIOT:

OBnazneHue yHUBEPCAIbHBIMU MO3HABATENbHBIMU JCHCTBUSIMHU:

1) 6Ga30BBIC JIOTHYECKHE JCHCTBUS:

CaMOCTOSITENILHO (DOPMYITHPOBATh M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpuUBaTh €&
BCECTOPOHHE;

OTIPEACIIATH SN JACATSILHOCTH, 33]]aBaTh TapaMEeTPhl M KPUTCPUH UX JTOCTHIKCHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS B PAacCMaTPUBAEMbBIX (PU3UYECKUX
SBIICHUSX;

pazpabarbiBaTh IUJIaH pelieHus MnpoOJemMbl C  Y4ETOM aHalu3a HMEIOIUXCS
MaTepuaibHBIX 1 HEMaTEepUAIbHBIX PECYpPCOB;

BHOCUTH KOPPEKTHUBBI B JESATENbHOCTH, OIICHUBATh COOTBETCTBHE PE3YAbTATOB IENSIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJIMHHUPOBATh W BBIMIOJNHATE PabOTy B YCIOBUSX pPEATHHOT0, BUPTYAILHOTO U
KOMOWHHPOBAHHOTO B3aMMOICHCTBHS;

pa3BHUBaTh KPEaTUBHOE MBIIIICHUE ITPU PEIICHUH KU3HEHHBIX TIPOOJIEM.

2) 6a30BBIC UCCIIEIOBATENHCKHUE JCHCTBUS:

BIIa/IETh HAYYHOH TEPMHUHOIOTHEH, KIFOYEBHIMU MOHITUSIMH U METOAaMU (pu3mdecKoi
HaAYyKH;

BIIa/IETh HaBBIKAMH Y4eOHO-HCCIIEI0BATENILCKON M MMPOSKTHOM NIEATETHbHOCTH B 00JNacTH
(U3HUKH, CTIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY TTOMCKY METOJIOB PEIICHUS 3a1a4
(U3HYECKOTO COACPKAHUS, TPUMEHEHHIO Pa3IMIHBIX METOJIOB TIO3HAHHSI,

BIIQJICTh BHJIAMHU JICSATCIHLHOCTH IO TIOJYYCHHIO HOBOTO 3HAHHS, €TI0 WHTEPIPETAIIHH,
npeoOpa3oBaHNI0O M TPUMEHEHUIO B PA3JIMYHBIX YYCOHBIX CHUTYallUsX, B TOM YHCIEC MPH
CO3aHUU YUEOHBIX MPOCKTOB B 00JIACTH (PU3UKH;

BBISIBJISITh TIPUYUHHO-CIICJICTBEHHBIC CBS3M M aKTyalU3UpOBAaTh 3aJadyy, BBIABUTATh
TUNOTe3y €€ pelleHHs, HaXOAUTh apTyMEHTHI IS JIOKa3aTelbCTBA CBOMX YTBEPIKICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

aHAJIM3WPOBATh TIOJNydECHHBIC B XOJAC PpEIICHHS 3aJa4d pPe3ylbTaThl, KPUTHYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a7a4ll B 00pa30BATEIHHOU JEATEIHLHOCTH, B
TOM YHUCJIC TIPH U3yICHUH (PU3UKH;



JIaBaTh OLIEHKY HOBBIM CUTYalLlUsIM, OLIECHUBATh PUOOPETEHHBIHN OIIBIT;

YMETh MIEPEHOCUTD 3HAHUS 10 (PU3HUKE B MPAKTHUYECKYIO 00JIACTh )KU3HECATEIbHOCTH;

YMETh HHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTei;

BBIIBUTaTh HOBBIE UJIEU, IIPEJlaraTb OPUTMHAIBHBIE IOAXOAbl U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33a4H, JOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ uHbopMaIuei:

BJIaJIeTh HABBIKAMU IOJIY4YeHUs HHPOpMaLUU (U3NYECKOIO COAEpKAHUA W3 UCTOUHUKOB
pa3sHbIX THIIOB, CaMOCTOSTENBHO OCYIIECTBJIATh IIOMCK, aHAJIW3, CUCTEMATHU3aLMI0 U
UHTEpIpeTalnio HHPOPMALIUU Pa3IMYHbIX BUJOB U (OPM IIPEICTABICHUS;

OLIEHUBATh JOCTOBEPHOCTH WH(OPMAIIHH;

UCIOJIB30BaTh CPEACTBa HMH(OPMAIIMOHHBIX M KOMMYHUKAIMOHHBIX TEXHOJOTMHA B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OpPraHM3ALMOHHBIX 3a1ad4 C COOJIOJCHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH 0€30MaCHOCTH, TUTHEHBI, PeCypcocOepeKeHusl, IPaBOBBIX H
STHUUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30MacHOCTH;

co3/laBaTb TEKCThl (PU3MUECKOro COJAEp)KaHHsl B Ppa3IUYHBIX ¢opmarax C Y4E€ToM
Ha3HaueHUs MHPOpPMALUMU U LEJIEBOM ayauTOpuH, BBIOMpas ONTUMAIbHYIO (GOpMY
IIPEJICTaBICHNS U BU3YaJIU3aLUH.

OBnazeHue yHUBEpCaIbHBIMU KOMMYHUKATUBHBIMU JIEUCTBUSMU:

1) obmenue:

OCYIIECTBIISTH OOIIEHUE HA YPOKaX (PU3UKH U BO BHE-YPOUHOU JESITEIHHOCTH;

pacrno3HaBaTh NPEANOCHUIKA KOH(IMKTHBIX CUTYallUi U cMAr4aTh KOH(QIUKTHL;

pa3BEPHYTO M JIOTUYHO M3J1araTb CBOKO TOYKY 3PEHHUS C MCIIOJIb30BAHUEM S3BIKOBBIX
CPEJICTB.

2) cOBMECTHas JEATENbHOCTD:

MIOHMMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW U MHUBUYaJIbHON paboTHI;

BBIOMPATh TEMAaTUKY U METOJbl COBMECTHBIX NEHCTBUN ¢ y4€TOM OOIIMX MHTEPECOB, U
BO3MOKHOCTEHN KaKJ0r0 4J€Ha KOJUIEKTUBA;

IIPUHUMATh LE€JIM COBMECTHOM J€ATEIbHOCTH, OpPraHW30BBIBATH M KOOPJAWHUPOBATH
JNIEUCTBUA MO €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JAEHCTBHUH, PaCIpENENATh PO C y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OLIEHUBATh Kau€CTBO CBOETO BKJIA/1a M KAXJIOTO0 yYaCTHHKA KOMaH/bl B OOIIUI pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpesiaraTb HOBBIE IIPOEKTHI, OLICHUBATh WJEU C IO3MLUU HOBHU3HBI, OPUTMHAIBHOCTH,
IIPAKTUYECKON 3HAYMMOCTH;

OCYHIECTBJIATh ITO3UTUBHOE CTPATETMYECKOE ITOBEJCHUE B DPa3IUYHBIX CUTYalMsX,
MPOSBIISATH TBOPYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

OBnazieHNe yHUBEPCAIIBHBIMU PETYJISTUBHBIMU JEHCTBUSMMU:

1) camoopranuzanus:

CaMOCTOSITENILHO OCYIIECTBJIATH MO3HABATEIbHYIO JIEATENbHOCTh B 00JacTu (pU3MKH U
ACTPOHOMMH, BBISBIIATH MPOOJIEMBI, CTAaBUTH U (POPMYIMPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH PELIEHUS PAacYE€THBIX M KAYECTBEHHBIX 3aJay, IUIaH
BBITIOJIHEHUS] MPAKTUYECKOH paboThl ¢ Yy4ETOM HMEIOIIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEAITOYTECHHI;

JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;

paciupsaTh paMKH y4eOHOTo NMpeAMETa Ha OCHOBE JIMYHBIX NMPEATNIOYTEHUN;



JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;

OLIEHUBATh IPUOOPETEHHBIN OIBIT;

croco0cTBOBaTh (POPMHUPOBAHUIO H TPOSBICHHUIO OHPYAULIUA B o00nacTu (PU3UKH,
MOCTOSIHHO TTOBBIIIATH CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTUBBI B JIESATEIbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIETSIM;

BJIaJIeTh HaBbIKaMM [103HABATENIBHOM pedieKCuu Kak OCO3HAHUS COBEPILIAEMbIX JeHCTBUI
Y MBICIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIOJIB30BATh MPUEMBI pe(IIeKCUH IS OLIEHKH CUTYAIH, BEIOOpA BEPHOT'O PELICHUS;

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEUICHMS 110 X CHUKEHHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTaTOB JAEATEIbHOCTH.

3) npunstue cedst U JPyTrux:

IIPUHUMATD ce0s, TOHUMasi CBOM HEJOCTATKH U JOCTOMHCTBA;

IPUHUMATh MOTUBBI U aPIYMEHTHI IPYTUX [IPH aHAJIN3€ PE3YJIbTATOB ACATEIbHOCTH;

IIPU3HABAThH CBOE MPABO U MPABO JAPYTUX Ha OIMIUOKY.

IIpenmerHble pe3yabTaThl 0CBOCHHMA NMPOrpaMMsbl o ¢pusuke. B nmponecce nzyuenuns
Kypca Kypca ¢pusuku 06a3oBoro ypoHs B 10 kiacce odyuaommiicss HayqYuTcs:

JEMOHCTPHPOBATh Ha MPUMEpPaxX posib U MecTO (PU3MKH B (POPMUPOBAHUH COBPEMEHHOM
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJOTHH, B IIPAKTUYECKOMH
NeSITebHOCTH JIIOACH;

YUUTBIBATh I'PaHMLIbI NPUMEHEHUS M3Y4YEHHBIX (U3MYECKUX MOAEJeH: MarepuanbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPIOE TENO, UACANBHBIM ra3, MoJeNu
CTPOEHMS Ta30B, )KMJIKOCTEN M TBEPABIX TEJ, TOUECYHBIH DJIEKTPUUECKHUN 3aps] MpU PELIECHUU
bu3nueckux 3anay;

pacrio3HaBaTh (hU3MYECKUE SIBJICHUS (IIPOLIECCH) U OOBACHITH UX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOpUM CTPOEHHUS BEIIeCTBAa M 3JIEKTPOJUHAMUKU:
pPaBHOMEpHOE M PpAaBHOYCKOPEHHOE NPSIMOJIMHEMHOE ABUKEHHE, CBOOOJHOE MaJeHHE Tel,
JIBIDKEHUE TIO OKPY)XHOCTH, WHEpIHMs, B3aumojencTBue Ten, auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHEeHHe o0BbEMa Tel NMpH HarpeBaHUU
(oXxJaXKJIeHUH ), TEIJIOBOE paBHOBECHE, HCIIapeHNe, KOHACH CAIMs, TUIaBJIeHNne, KpUCTaJUIN3aus,
KHUIIEHUE, BJIAJKHOCTH BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPBITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMs raza B HM30IpPOLECCAX, DJIEKTpU3aLus Tell,
B3aUMOJICVICTBUE 3apsI0B;

OINMCHIBATh MEXaHMYECKOE ABM)KEHUE, UCIONIb3Ysd (U3NYECKUE BEIMYMHBI: KOOPAMHATA,
yTh, MEpPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUjla, UMIYJIbC Tejla, KHHEeTUYecKas
SHEprusi, NMOTEHIMalbHAs DSHEPIus, MeXaHHueckas paboTa, MeXaHMuYecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABHJIBHO TPAKTOBaTh (U3UYECKUN CMBICI HCIOIB3YEMbIX BEIMYUH, HX
0003HAUEHHSI U €JMHUIIBI, HAXOJUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIUYHHY
C IpYTUMH BEJIMUYUHAMH,

ONMCHIBATh H3YYECHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHMS, HUCIOJIb3YS
¢dusznyeckue BEIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XA0TUYECKOT0 JIBUKEHUS MOJIEKYJ, CpPEJHEKBaJApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSISI HEprusi, padora raza, Kod()PUIMEHT MOJe3HOro JEUCTBUS TEIJIOBOIO
JBUTATENS; IPU ONMUCAHUH MPABUIILHO TPAKTOBATH (PU3UUECKHI CMBICI UCIIOJIb3YEMbIX BEJTUYHH,



uX O00O03HAYeHHUS M EIUHUIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMYUHY C IPYTUMU BEIIUUUHAM;

OMUCHIBaTh M3YUYECHHBIC AJICKTPUUYECKHUE CBOMCTBA BEILECTBA U AJICKTPUUYCCKUE SIBICHUS
(mportiecchl), UCTIONB3YS (GU3UYECKUE BEIMYUHBL: AJICKTPUUYCCKUUN 3apsiil, dJIEKTPUUIECKOE TOJIE,
HaMpsSKEHHOCTh MOJIs, IMOTEHIMAN, Pa3HOCTh IMOTEHLUAIOB; MPU OMUCAHUU MPABUIBHO
TPaKTOBaTh (PU3UYECKUI CMBICT HUCIHOJIb3YEMbIX BEIMYMH, WX OOO3HAUEHUS U EIUHUIIBL;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTMMU BETUYUHAMU;

aHAJIM3UPOBATh (PU3MUYECKUE IMPOLIECChl U SIBJICHMS, HCIONb3ySd (U3NYECKUE 3aKOHBI U
NPUHIMUIBE: 3aKOH BceMupHoro tarotenus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHHS
MEXaHUYECKON IHEPruu, 3aKOH COXPAHEHUS UMITYJIbCA, MPUHILIUI CYNEPIO3UIIUN CUJI, TTPUHIUIT
paBHOIPaBUs WHEPIHUATBHBIX CUCTEM OTCUETA, MOJIEKYISPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEILIECTBA, Ta30BbI€ 3aKOHBI, CBSI3b CpPEIHEH KHUHETHUYECKOM SHEPrUU TEIUIOBOTO JBUXKEHUS
MOJICKYJI C a0COJIOTHOW TEeMIIepaTypoid, TEPBBI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHa, €ro MaTeMaTH4eCKOe BBIPAXKEHHE U yCIOBHS (TPaHULIbI, 00JIACTH) TPUMEHUMOCTH;

OOBSICHAT, OCHOBHBIE MPHUHIMUIBI ACHCTBHS MAaIIUH, NPUOOPOB M TEXHHUYECKHX
YCTPOMCTB; pa3anyvaTh yCIOBHUS UX OE30MaCHOTO HCIONIb30BaHUS B IOBCEAHEBHON KU3HU;

BBITIOJIHATH SKCIEPUMEHTHI O UCCIICIOBAHUIO (PU3MYECKHUX SIBICHUUA M TPOIIECCOB C
UCIIOJIb30BAHUEM TMPSMBIX, W KOCBEHHBIX HM3MEPEHHH, TMPH ITOM  (POPMYITHUPOBATH
npobnemy/3agadyy ¥ THIOTE3y Y4YeOHOro OSKCIIEpHMEHTa, COoOHMpaTrh YCTaHOBKY u3
MPEITIOKEHHOTO 000PYAOBAHHUS, TPOBOAMUTD OTBIT M POPMYITUPOBATH BHIBOIBI;

OCYILIECTBIIATh MpsIMble U KOCBEHHbIE U3MEpPEHHs] (U3MYECKUX BEIMYUH, MPU ITOM
BBIOUpATh ONTUMANBHBIN CIOCOO W3MEPEHUS M HCIOJb30BaTh H3BECTHBIE METOIbl OLIEHKHU
MOTPEUTHOCTEN U3MEPEHUI;

UCCIEIOBaTh 3aBHCHUMOCTH MEXAY (U3HMUECKUMH BEIWYHHAMH C HCIOJIb30BaHUEM
OpSIMBIX  U3MEPEHM, MPH 3ITOM KOHCTPYHPOBaTh YCTAHOBKY, (UKCHUPOBATH PpPE3YNIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEITUYMH B BUE TAOIUIl M TpadUKOB, JIeiIaTh BBHIBOIBI
0 pe3yJibTaTaM UCCIIEI0BaHuUS;

coOmro/1aTh TpaBmiia O€30MacHOTO TPyJa MPU TPOBEIECHUM HCCIEIOBAHUM B paMKax
y4eOHOTO DJKCIEPUMEHTa, Y4eOHO-UCCIIENOBATENIbCKOM U TMPOCKTHON JESTEIHHOCTH c
MCIIOJIb30BaHUEM U3MEPHUTEIbHBIX YCTPONUCTB U TaOOPaTOPHOTO 000PYIOBaAHUS;

pemiate pacy€THbIE 3aJaud C SBHO 3aJlaHHOW (DU3MUYECKOM MOJENbIO, HCIONb3Ys
dbuznyeckue 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/laydl BEIOUpATh (PU3NUECKYIO
MOJieIb, BBIICTATh (pU3MUeckue BeMUYUHBI M (HOPMYJbI, HEOOXOIWMBbIE Uil €€ pelIeHUs,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUeHUsT (PU3NYECKON BETUYNHBI,

peraTh KaueCTBEHHBIC 3a/1aud: BBICTPAWBATH JIOTHYECKH HEMPOTHBOPECUMBYIO IETIOUKY
PacCyXXJIEHUH C WCIOJIb30BAaHUEM H3YYCHHBIX 3aKOHOB, 3aKOHOMEPHOCTEH U (U3HUYECKUX
SIBIICHHUI,

WCIIONIb30BaTh TMPH pEIICeHWH Yy4eOHBIX 3aJady COBpEMEHHbIe WH(OpMaIOHHBIC
TEXHOJIOTHH JUIsl TOMCKA, CTPYKTYPHPOBAHUS, WUHTEPIPETAIMN U TPEICTABICHUS y4eOHOU U
HAYYHO-TIOMYJISIPHON HWH(OpPMAINK, TOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATH MOTydaeMyto HH()OPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJa POCCHICKUX U 3apyOeKHBIX yUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHE MPOIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHE TEXHUKU M TEXHOJIOTHH;



UCIOJIb30BaTh TEOPETUYECKHE 3HaHUS MO (U3UKE B TOBCEAHEBHOW JKU3HH  JUIA
oOecrieyeHns O€30MAaCHOCTH MU OOpAIEHUU C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHHS 3I0POBbsI U COOIIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOIIEH cpere;

paboTaTe B Tpymme C BBIIOJIHEHUEM pPa3IMYHBIX COLHUAIBHBIX POJICH, IJIaHHUPOBAThH
paboTy TrpyHmbl, pamMOHAIBHO PACHPENEATh OOS3aHHOCTH W IUIAHUPOBATH JIEATEILHOCTH B
HECTAaHJAPTHBIX CUTYyalUsX, OLEHUBATh BKJIAJl KaXXJOI'0 M3 YYaCTHUKOB IPYIIBI B pEHICHUE
paccMaTpuBaeMoii MpoOIeMbl.

IIpenmeTHbIe pe3yJbTAThl 0CBOEHHS MPOrpaMMbl 1o (puzuke. B nmpouecce nzyvenus
Kypca kypca ¢pusnku 0a3080ro ypoBHs B 11 ki1acce o0yyarouuiicsi HAy4YuTcs:

JeMOHCTPHPOBATh Ha MPUMEpPaxX posib U MecTO (PU3MKH B (POPMUPOBAHUM COBPEMEHHOM
Hay4YHOM KAapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJOTHH, B IIPAKTUYECKOH
JeSITeIbHOCTH JIEO/ICH, LIEJIOCTHOCTD U €IMHCTBO (PM3UUECKON KAPTUHBI MUPA;

YYUTHIBATh TPAHHUIBI NPUMEHEHHS H3YYCHHBIX (PU3MUYECKHMX MOJETCH: TOYECUHBIH
3JIEKTPUYECKUNA 3apsii, JIyd CBETa, TOYEYHBIM HMCTOYHUK CBETa, sJ€pHAas MOJENb aTroMa,
HYKJIOHHAsI MOJIEJIb aTOMHOT'O Si7[pa MPH pelieHrur GU3NYECKUX 3a/1a4;

pacno3HaBaTh (U3MUYECKUE ABIEHUS (IIPOIECCh) U OOBACHATH UX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MarHUTHOE [JEeHCTBUS TOKAa, B3aUMOJCHCTBUE MArHUTOB, 3JIEKTPOMAarHUTHas
UHAYKLINS, JEHCTBME MarHUTHOIO IIOJIE Ha HPOBOJAHMK C TOKOM M JBHXKYLIMICS 3apsi,
AJIEKTPOMAarHUTHBIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHEIHOE pacpOCTpaHEHUE CBETa, OTPaKEHUE,
npejgoMiieHue, HHTeppepeHuus, AUPpakuus W MOoJsIpU3alusi CBeTa, IUCIEPCUs CBETa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBiIeHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPO/1a, ECTECTBEHHAsI U UCKYCCTBEHHAsl PaJIMOAKTUBHOCTH;

OIMCHIBATh M3yYCHHBIE CBOMCTBA BelIECTBA (AJIEKTPUUYECKUE, MATHUTHBIE, ONTHYECKUE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUYHBIX CPEI) M AJIEKTPOMArHUTHbIE SBIEHUS (IPOLECCHI),
UCTONB3Yys (U3UYECKHUE BETUYMHBL: HJIEKTPUUYECKHM 3apsil, cuja TOKa, DJIEKTpUYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, PA3HOCTh MOTEHIHANIOB, 3JIEKTPOABMKYIIAs CHIIa,
paboTa TOKa, MHAYKIMS MarHuTHOro mojs, cuwia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTb
KaTYILIKH, DHEPTUs 3JEKTPUUYECKOr0 M MarHUTHOrO MOJeH, Mepuoja M yacToTa KojeOaHuUU B
KoJ1e0aTeIbHOM KOHTYpE, 3apsij U CHjla TOKa B IPOIECCe TApMOHUYECKUX AJIEKTPOMAarHUTHBIX
KosiebaHui, (OKYCHOE pacCTOSIHUE M ONTHYEeCKas CHJa JIMH3BI, MPU OMHCAHUU MPaBUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, WX OO0O03HAU€HUS M EIUHHULBL,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMHY C IPYTUMU BETUYHHAMU;

OINUCHIBaTh M3Y4YECHHbIE KBAHTOBBIC SBIEHHS W TPOLECCHl, MCIONB3YS (U3nueckue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJIHBI M YacTOTa CBETa, HEPIUs U
UMIyasC (OTOHA, MEpPUOJ ToJypacmajia, SHEPIrHsl CBSI3M aTOMHBIX S€p, NPU ONHUCAHUU
MPaBWIBHO TPAKTOBaTh (PU3MUECKUN CMBICT HCIOJB3YEMBIX BEJIWYUH, UX OOO3HAYEHUS U
€MHMIIBI, YKa3bIBaTh (POPMyIbI, CBSA3BIBAIONINE AAHHYIO (DU3MUECKYIO BEIUYMHY C APYTUMU
BEJIMYMHAMU, BRIYUCIATH 3HAUYCHUE (PU3NIECKON BEITMUMHBI;

aHAJM3UPOBATh (PU3MUECKUE MPOLECCHl U SBICHUSA, UCHOJB3Yysd (PU3MUECKHE 3aKOHBI U
OPUHLIMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO W MAPAJIEIBHOIO  COECIMHEHUS
IIPOBOAHMKOB, 3akoH JDkoyns—JleHna, 3akoH JJEKTPOMarHMUTHOM MHAYKLUHU, 3aKOH
MPSIMOJIMHEMHOTO pacHpOCTpaHEHUsI CBETA, 3aKOHBbl OTPa)KEHUs CBETa, 3aKOHBI IPETOMIICHUS
cBeTa, ypaBHeHHe OMHHmTeWHa Ui ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXpaHEHMsI HMITYJIbCA, 3aKOH COXPaHEHMsI DJIEKTPUUECKOTO 3apsiaa, 3aKOH COXpPAaHEHUs
MaccoBOI'0 YHCIHa, MOCTylarhl bopa, 3aKOH pajnOakTUBHOIO pacnaja, IpH 3TOM pa3inyaTh



CJIOBECHYIO0 (POPMYJIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPA)KEHUE WU YyCJIOBUS (TPAHULBL,
001acTH) TPUMEHUMOCTH;

OIIpEAEIATh HAIPABIEHUE BEKTOPAa MHAYKIMM MAarHUTHOIO IOJI IPOBOJHUKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOMUTH U OIMCHIBATh N300pakeHNE, CO3/1aBAEMOE INIOCKUM 3€PKaoM, TOHKOH JINH30M;

BBINOJIHATh SKCHEPUMEHTHI II0 UCCIIEAOBAHUIO (DPU3MUYECKUX SIBICHHHA M INPOLIECCOB C
UCMOJIb30BAaHUEM MPSIMBIX, W  KOCBEHHBIX H3MEpPEHUH: Ipu 3TOM  (QOPMYJIHPOBATH
npobiemy/3agadyy M THIOTE3y Y4eOHOro SKCIIepUMEHTa, CcoOMpaTh YCTaHOBKY u3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH ONBIT U (POPMYIMPOBATH BBIBOABI;

OCYIIECTBIATh MPSMBbIE W KOCBEHHBIE HM3MEPEHHS (PU3MUECKUX BEIMYMH, TIPH 3TOM
BbIOMpATh ONTUMAJIbHBI CHOCOO H3MEpPEHUS U MCHOJIb30BaTh HM3BECTHBIE METOJbl OLEHKU
MOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCUMOCTH  (U3MYECKUX BEIMYMH C HCIOJIb30BaHUEM IMPSAMBIX
U3MEPEHUil: Ipu 3TOM KOHCTPYHpPOBAaTh YCTAHOBKY, (PUKCHpOBATh pPe3yibTaThl IMOJY4YECHHOH
3aBUCUMOCTH (DM3WYECKMX BEJIMYMH B BHUAE TaOIUL M TIpaMKOB, JeNaTh BBIBOJBI IO
pe3ysbTaTaM UCCIIE0BaHuUS;

coOyoaTh npaBwiia OE30IIaCHOrO TpyJla HpPU IMPOBEACHUU HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCIIEPHMEHTa, Y4eOHO-HCCIEeI0BATEIbCKOH UM TPOCKTHOH JeSTEITHHOCTH c
MCII0JIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U JJAOOPaTOPHOTO0 000PYAOBAHMUS;

pemate pacy€THbIE 3aJaud C SBHO 3aJ@aHHOM (PU3MUYECKON MOJENbIO, HCIOJIb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIBI, HA OCHOBE aHaJN3a YCIOBHS 33a4 BHIOUPATh (PU3HUECKYIO
MO/JI€JIb, BBIIEIATH (PU3MUECKUE BEIUYMHBI U (HOpMYJbl, HEOOXOAMMBIE s €€ pelIeHHMs,
IPOBOJUTH PAcUYEThI U OLIEHUBATh PEATIbHOCTH MOJyYEHHOTO 3HaUeHUsI (PU3MYecKoi BEIMUMHBI,

pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAUBaTh JIOTMYECKH HEMPOTUBOPEUMBYIO LIETIOUKY
pacCcyXKIeHUH C HCHOJIb30BAHMEM M3YUYEHHBIX 3aKOHOB, 3aKOHOMEPHOCTEM U (PU3MUECKUX
SIBIICHUI;

UCIOJIb30BaTh IMpPH pEIIeHHH Y4eOHBIX 3ajad COBPEMEHHbIE HH(OpPMalMOHHBIE
TEXHOJIOTHUM JUIsl TOMCKA, CTPYKTYPUPOBAHMS, MHTEPHPETALMH U MpPEJCTaBICHUS y4eOHOU U
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYyYEHHON W3 pa3IUYHbIX HCTOYHHKOB, KPUTUYECKU
aHAJIM3UPOBATH NOJIyYaeMyro HH(OpMaIINIO;

OOBSICHATh MPUHUUIBI JEHCTBUS MAIWH, NPUOOPOB U TEXHUYECKUX YCTPOWCTB,
pas3nyaTth yciaoBUsA MX O€30MaCHOTO UCIOIb30BaHUS B IOBCEAHEBHOM KU3HM;

IPUBOANTE NMPUMEPHI BKJIAJa POCCUICKUX M 3apYOEKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HaYKH, B 00BsSCHEHHE IPOLIECCOB OKPYKAIOILIETO MUPA, B pPa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIOJIb30BaTh TEOPETUYECKHE 3HaHUS M0 (U3MKE B TOBCEAHEBHOW >KU3HHU  JJIA
oOecrnieueHrs 6€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIIS
COXpaHEHHUS 3/I0pPOBbS U COOIIIOIEHUS HOPM IKOJIOTUYECKOTO MOBEACHUSI B OKPY>KaIOLIeH cpeie;

paboTaTh B TpyHIe C BBIIOJHEHUEM pa3IMYHBIX COIMAJIBHBIX pOJEH, IUIAaHUPOBATh
paboTy Trpynmbl, panMoOHAIBHO PACHPENENATh OOS3aHHOCTH U IUIAHUPOBATH JEATENLHOCTH B
HECTaHJAPTHBIX CHUTYyallUsIX, OLICHMBATh BKJIAJ Ka)KJOTO M3 YYaCTHMKOB TPYIIIBI B pELICHUE
paccMaTpuBaeMoi MPoOIEeMBI.

TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

Ne HanmenoBaHue pa3zienoB U TeM IpOrpaMMbl KomnuectBo OneKTpoHHbIE (HUPPOBLIE)
n/n 4acoB o0pa3oBaTebHbIE PeCypPChl




Bcero

PA3JIEJNT 1. ®U3UKA U METOIbl HAYYHOI'O ITO3HAHUS @ (2

4)

1 |MeToabl HAYYHOTO HO3HAHMS 2 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

PA3JIEJI 2. MEXAHUKA (18 u)

2 |Kunematuka 5 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

3 | Junamuka 7 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

4 |3aKOHBI COXpPAHEHHS B MEXaHUKE 6 https://uchebnik.mos.ru/catalogue

https://resh.edu.ru

PA3JIEJI 3. MOJIEKVYJISIPHASI ®U3UKA U TEPMOJINHAMUKA (24 )

5 |OcHOBHBIE MOJIEKYJIAPHO-KUHETHYECKON 9 https://uchebnik.mos.ru/catalogue
TEOpUHU
P https://resh.edu.ru
6 |OCHOBBI TEPMOJAMHAMHUKHI 10 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
7 |ArperaTHblii cOCTOSTHUS BemecTB. Da30BbIe 5 https://uchebnik.mos.ru/catalogue
epexobl
https://resh.edu.ru
PA3JIEJT 4. QJIEKTPOAMHAMUKA (22Y)
8 |DneKTpocTaTUCTHKA 10 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
9 [locTosHHBIN 2NeKTpuiecKkuil TOK. Toku B 12 https://uchebnik.mos.ru/catalogue
pa3IMYHBIX cpeax
https://resh.edu.ru
10 |Peseps 2 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
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Ne HanmenoBaHue pa3zienoB U TeM IpOrpaMMbl KomnuectBo OneKTpoHHbIE (IUPPOBEIE)
/1 JacoB 00pazoBaTenbHbIE PECypPChI



https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/
https://uchebnik.mos.ru/catalogue
https://resh.edu.ru/

Bcero

PA3JIEJT 4. DJIEKTPOAUHAMUKA (11Y)

1 |MaruutHOe nosne. DIeKTpOMarHuTHas 11 https://uchebnik.mos.ru/catalogue
UHYKIMS
https://resh.edu.ru
PA3JIEJI 5.KOJIEFAHUS U BOJIHbBI (244)
2 |MexaTHHYECKHE U DIICKTPOMArHUTHBIC 9 https://uchebnik.mos.ru/catalogue
KoseOaHus
https://resh.edu.ru
3 |MexaTHHYECKUE U DIICKTPOMArHUTHBIC BOJIHBI 5 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru
4 |Onruxa 10 https://uchebnik.mos.ru/catalogue

https://resh.edu.ru

PA3JIEJI 6. OCHOBBI CIIELIMAJIbHOU TEOPUM OTHOCTUTEJIb

HOCTH (4 U)

5 |OcuoBel CTO 4 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

PA3JIEJI 7. KBAHTOBAS ®U3UKA (154)

8 |DmeMeHThI KBAaHTOBOM ONTHKH 6 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

9 |Crpoenue aroma 4 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

10 |AromHoe s171pO 5 https://uchebnik.mos.ru/catalogue

https://resh.edu.ru

PA3JIEJI 8. ODJIEMEHTBI ACTPOHOMUU U ACTPODU3IUKU (7H)

11 |DnemenTH! acTpohU3UKH 7 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

OBOBLIAIOIIEE ITOBTOPEHUE (4Y4)

12 |Cucremarusanus u 0600mieHne Kypca GU3UKH 4 https://uchebnik.mos.ru/catalogue
https://resh.edu.ru

13 |Pe3zeps 3 https://uchebnik.mos.ru/catalogue

https://resh.edu.ru
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