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[Iporpamma mo ¢u3uke 6a30BOTO YpOBHS Ha yYpOBHE CpeaHero ooOmiero oOpa3oBaHHS
pa3paboTaHa Ha OCHOBE TNOJOXEHHH M TpeOOBaHMI K pe3yJbTaraM OCBOEHHUS OCHOBHOMU
obOpasoBarenbHON Mporpammel, npeactaBieHHbIX B PI'OC COO, a Takxke ¢ y4éroMm paboueit
IpOrpaMMbl BOCIIUTAHUS ¥ KOHIICTIIIMK TPENoAaBaHus ydeOHoro mnpeamera «Duszmka» B
oOpa3oBaTenbHbIX opraHuzauusax Poccuiickoit ®enepauuu, pealu3ylOMUX OCHOBHBIC
00pa30BaTeNIbHbIE IPOTrPAMMBI.

Ha wm3ydenne ¢usmku (6a30BbIi ypOBEHb) Ha YPOBHE CpeAHETo 001mero oOpa3oBaHHs
otBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2
yaca B HEJIEIIO).



COILEPKAHUE OBYYEHMUSA
10 KJIACC

Paznea 1. ®u3nka u MeTOAbl HAYYHOI'0 MO3HAHUSA

®usuka — Hayka o npupone. Hayunble MeToAbl MO3HAHMS OKpyXkKarouero mupa. Posb
9KCIIEPUMEHTA U TEOPHUH B MPoILIecce MO3HAHUS PUPOABI. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (HU3NYECKHX SBICHUH U mpoueccoB. Hayunsie runoressl. Pusndeckue
3aKOHBI ¥ TEOPUU. ['paHUIIbI MIPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Porms m mecro ¢u3uku B (HOPMHUPOBAHMM COBPEMEHHOH HAyYHOW KapTHHBI MHpaA, B
MPAKTUYECKOU IeSITETLHOCTH JIIOICH.

Jlemoncmpayuu

AHanoroBble ¥ IU(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TATUHUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe aBukeHue. OTHOCHUTEIBHOCTh MEXaHWYecKOoro JBmkeHus. Cucrema
otcuéra. Tpaekropus.

Ilepemenienue, ckopocTb (CpeaHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U YCKOpPEHUE
MaTepualbHOM TOUKH, MX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. Clio)KeHHE NMEepeMEIIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSAMOJIMHEHHOE IBMXKEHHE. ['paduKu 3aBUCUMOCTH
KOOPAWHAT, CKOPOCTH, YCKOPEHHUSI, IyTH U NIEPEMEILICHHUS] MAaTEPUATIBHON TOYKH OT BPEMEHH.

CBoboaHoe najzeHue. Y cKkopeHrue cBOOOIHOTO MaieHusl.

KpuBonuneiinoe nBuxeHue. JI[BMKEHHE MaTEpUAIbHOW TOYKM IO OKPYXKHOCTH C
MOCTOSIHHOM IO MOAYJII0O CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEWHas CKopocTh. llepuon u
yacrora oOpanienus. LIeHTpocTpeMHuTeIbHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA M MPAKTUUYECKOE IPUMEHEHHE: CIHIAOMETP, JBH)KEHHE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIAYH.

Jlemoncmpayuu

Mogenp cuctembl OTCUETA, WILTIOCTPALMA KHHEMATUHYECKUX XapaKTEPUCTUK JIBUKECHHUS.

[Ipeo6pa3oBanue ABUKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAHH3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmtoienue aBrkeHus Tena, OpolIeHHOTOo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOJHOTO MaieHHUsI.

Hamnpasnenue ckopocTy npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomuol

N3ydyeHue HepaBHOMEPHOTO ABUKEHUS C LIEJIBIO ONPEACIECHUS MTHOBEHHON CKOPOCTH.

UccnenoBanme  COOTHOWIEHHS ~ MEXKIYy  NYyTAMH, MNPOUAECHHBIMH  TEJIOM  3a
MIOCJIEOBATEIbHBIE PAaBHBIE NPOMEXYTKH BPEMEHHU IPU PABHOYCKOPEHHOM JIBUKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHue NBUKEHUS 1IAPUKA B BI3KOM KUIKOCTH.

N3yuenue nBukeHus tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocurensHOCTH ['anmmutea. IlepBeiii 3axkoH Herorona. HHepumanbHble
CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunmun cynepno3unuu cuid. Btopol 3akoH HproToHa miist
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

3akoH BceMHpHOro TsAroteHus. Cuna Tsokectu. [lepBas kocmMuyeckas CKOpOCTb.

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

Tpenue. Buasl Tpenus (moxosi, ckojbxeHus, kaueHus). Cuna tpeHusa. Cyxoe TpeHue.

Cuna TpeHHs CKOJBKEHHUs U cuia TpeHus nokos. Koagdurment tpenus. Cuna conmpoTUBIECHUS
MIpY JBM>KEHUU Te€JIa B )KUJIKOCTHU WJIU Ta3e.
[ToctynaTenbHOE U BpamareabHOE ABMKEHHE aOCOTIOTHO TBEPAOTO Tena.



MOMEHT cuIIBl OTHOCHTEIBHO OCU BpaumieHus. [lmedo cuibl. YcnoBus paBHOBecus
TBEPAOTO TEIA.

TexHudyeckue ycCTpOHCTBA M INPAKTUYECKOE IPUMEHEHHE: IOAIUUIIHUKYN, IBHKECHUE
UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHME HEpUUH.

CpaBHeHue Macc B3aMMOJEHCTBYOIIUX TEIl.

Bropoii 3akoH HeroToHa.

N3smepenue cu.

CrnoxeHue cui.

3aBUCHUMOCTb CUJIbI YIIPYTOCTH OT Ae(OopMaLuu.

Hesecomocts. Bec Tena nmpu yCKOPEHHOM MOIBEME U MAJEHUH.

CpaBHeHHUE CHII TPEHUS TIOKOS, KAYEHHS U CKOJIbKEHUS.

VYcnoBus paBHOBeCcHs TBEPIOro Tesia. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue neuxeHus Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXUHE U PE3MHOBOM
oOpa3iie, oT ux aedopMaIuu.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOTO TeEJIA, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKonbl cOXpaHeHUA 6 MEeXAHUKE

Hmnysnbsc MaTepuaibHONM TOUYKH (Tela), CHCTEMbl MaTepUalIbHBIX ToueK. Mmynbe cuiibl n
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cribl. MOIIHOCTD CHJIBL.

Kunernueckas sHeprusi MarepuajibHOil Touku. Teopema 00 M3MEHEHUU KHUHETHYECKOMN
JHEPruu.

[MorennmaneHast osHeprusa. lloTeHnuanbHass SHEprus ynpyro aeGpopMHUpOBaHHOU
npy>xuHsl. [loTeHuManbHas sHeprus Teaa BOIU3HM MOBEPXHOCTH 3EMIIH.

[loTeHunanpHble U HENMOTEHUMANbHBIE CUJIBL. CBSA3b pPabOThl HEMOTEHUMAIbHBIX CHII C
M3MEHEHHUEM MEXaHNYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHUYECKON SHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuueckue yCTpoHuCTBa M IMPAKTUYECKOE NIPUMEHEHHE: BOAOMET, KONED, NPy KUHHBINA
IIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeakTuBHOE ABUXKEHUE.

[lepexon noTeHIIMaIbLHON YHEPTUM B KHHETUUECKYIO U OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yyenne abCONMIOTHO HEYINPYroro yjaapa € MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

UccnenoBanmne cBsizu pabOThl CHIIBI C MU3MEHEHMEM MEXaHMUYECKON SHEpPruM Tena Ha
IIPUMEPE PACTHKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Mosekyasipuasi puznka 1 TepMOIMHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUYUECKOU Meopul

OCHOBHBIE  TOJIOKEHUS  MOJIEKYJIPHO-KMHETUYECKOM TEOPUM M HMX  OIBITHOE
ob0ocHoBanue. bpoyHoBckoe nBuxenue. JAupdysus. Xapaktep ABMKEHHUS M B3aUMOJCHCTBUS
YyacTUIl BellecTBa. Mojienu CTpOeHHsl ra30B, KHUAKOCTEH U TBEPABIX TeI U OOBSICHEHHE CBOWCTB
BEIECTBA HAa OCHOBE 3THUX Mojeneil. Macca u pasmepbsl Moiekyn. KonndecTBo BellecTsa.
[TocrosinHast ABorazpo.

TeruoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TeopHuH
uaealbHOr0 ra3a. AOCONIOTHas TemIeparypa Kak Mepa CpeiHed KHHETHYECKOH »Hepruu
TEIJIOBOTO JIBM>KeHMs dactul rasa. [llkama temmneparyp KensBuHa. ['a30oBele  3aKOHBI.



Vpasuenue MenneneeBa—Kianeiipona. 3akon [ansToHa. M3ompoueccsl B UACaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. I paduueckoe nmpeacTaBieHne H30MPOLECCOB: U30TEPMa,
u30xopa, nzodapa.

TexHuueckue ycTporcTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHl, IOKa3bIBAIOUINE JMCKPETHOE CTPOCHHME BEIIECTBa, (GoTorpaguu MOJIEKyI
OpPraHMYECKHUX COCIUHECHUM.

OmnpiThl 10 U y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LltepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOACUCTBHS.

Monens, WUTIOCTpUpPYIOLIAs PUPOLY JaBIEHMs ra3a Ha CTEHKH COCy/a.

OnpIThI, HIUTIOCTPUPYIOUINE YPABHEHUE COCTOSIHUS UAEAIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHure Macchl BO3JyXa B KJIACCHOM KOMHAT€ Ha OCHOBE M3MEpPEHMH 00BEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmonnHaMuyeckas cucreMa. BHyTpeHHss HEprus TEPMOJANHAMUYECKOW CUCTEMBI U
crocoObl e€ u3MeHeHus. KonnyecTBo TemoTsl U pabota. BHyTpeHHsIsI 3HEprusi 0JHOATOMHOIO
UJCAIBHOTO raza. Buael Teruionepenadn: TeIONPOBOAHOCT, KOHBEKLMS, U3IyYCHHUE. Y AeiIbHask
TEII0EMKOCTH BellecTBa. KonyecTBo TEIIOTH IPU TEIUIONEpEIaye.

Ilonatue 06 aamabatHom mponecce. IlepBbiil 3akoH TepMonuHamukH. llpumeHenue
NEPBOTO 3aKOHA TEPMOJMHAMUKY K M3omporeccaM. I padudeckas naTepnpeTanus padoThI rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatuMocTh NpoueccoB B IpUPOJE.

TennoBeie MamuHbl. [IpuHIMIBL 1eHCTBUS TEIUIOBBIX MaluH. [IpeobpazoBanus sHepruu
B TeIUIOBBIX MamnHax. Koaddunuent noneznoro neicrsus TemnaoBoi MamuHel. [{ukn KapHo u
ero Ko3((HUIMEHT MOJIE3HOTO NEHCTBHS. JKOIOTUIECKHE TPOOIEMbI TEIIOIHEPTETHKH.

TexHudyeckue ycTpoiicTBa M NPAKTUYECKOE IPUMEHEHHE: JBUIaTellb BHYTPEHHEIO
CropaHusi, OBITOBOI XOJOIMIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHrne BHYTpEHHEH SHEpruu Teja MpU COBEPIIEHUU pabOThHI: BBUIET MPOOKU U3
OyTBUIKM TOJ JEHCTBHEM CKaTOro BO3JyXa, HarpeBaHue 3(Qupa B JaTyHHOH TpyOke myTéM
TpeHUsI (BUICOIEMOHCTPALIHS).

V3MeHeHMne BHYTpEeHHEH dHEpruH (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OnsIT 0 aguabaTHOMY PACHIMPEHUIO BO3/1yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mogenu napoBoil TypOHHBI, ABUraTesNsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O IBUraTEsl.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenne yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecamnuie cocmoanuan geujecmea. Pazogvie nepexoont

[TapooOpazoBanne u KoHIeHcauus. Vcmapenne U  kumeHue. AOCONIOTHas U
OTHOCHUTEJIbHAs BIaKHOCTh BO31yXa. HachlmeHHbIil nmap. Y aenbHas TemioTa napoodpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHMS.

Tsépmoe tenmo. Kpucraminueckue u amopduble Tena. AHHU30TPOINUS CBOMCTB
kpuctaios. JXuakue kpucramiel. CoBpeMeHHbIE MaTepHalbl. [lnaBieHne M KpucTaiin3anus.
VnenbHas Terota miuasienus. Cyonumarus.

YpaBHeHHE TEIIOBOroO OanaHca.

TexHuyeckue ycTpoiicTBa M MPAaKTHUECKOE NPUMEHEHHE: TUTPOMETP U TICUXPOMETP,
KaJIODUMETP, TEXHOJOTUMU  IIOJIYyYEHHS COBPEMEHHBIX MAaTepUaioB, B TOM  4YHCIE
HAaHOMAaTEpHaJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIEHHBIX MTAPOB.



Kunenue npu NoHWKEHHOM JaBJICHUU.

CriocoObl U3MepeHUs BIaKHOCTH.

Habmtoienue HarpeBaHus U MJIaBJICHUS KPUCTAILTMYECKOTO BELIECTBA.

JleMOHCTpanust KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3mepenune OTHOCUTEIBHOMN BIa)KHOCTH BO3lyXa.

Pa3znea 4. JiiekTpoguHAMUKA

Tema 1. Inekmpocmamuka

Onektpu3zanust Teil. OJIEKTpUYECKUH 3apsan. /JIBa Buaa 3IEKTpUYECKHUX 3apsoB.
ITpoBOAHMKY, TUANEKTPUKU U TIOJYTIPOBOJIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

Bzaumopeiictue 3apsgoB. 3akoH Kynona. TodedHbI  3JIEKTpUYECKUM — 3apsi.
Onekrpuueckoe nose. Hanpsok€HHOCTH 3nexkTpuueckoro mnosid. [lpuHnun cynepno3unuu
3JIEKTPUYECKUX TOJIeH. JINHNY HaNPsHKEHHOCTHU JIEKTPUYECKOTO MOJIS.

PaGora cumnm osnekrpocratudeckoro mois. [lorennman. Pa3HOCTH MOTEHIMATIOB.
[IpoBOIHUKYM M AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJIe. JluaiieKTpruueckass IpOHUIIAEMOCTb.

OnexkrpoémkocTh. KonpeHncarop. D1eKTPOEMKOCTh IJIOCKOTO KOHJIEHCATOpA. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHuyeckue ycTpoiiCTBA M NMPAKTUYECKOE MPUMEHEHHUE: 3JIEKTPOCKOIN, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONPHOOPOB, KOHACHCATOP, KOMHUPOBAIBHBIM
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmopeiicTBre Ha’IeKTPU30BAHHBIX TEIL.

DNEKTPUUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOHMKY B 3EKTPOCTATHUECKOM I10JIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMBIIEKTPUKHU B 3JEKTPOCTATUUECKOM II0JIE.

3aBUCUMOCTh  JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOINAAM IUIACTHH,
PAcCCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. llocmoannuwtit anekmpuyeckuit mox. Toxku 6 paziuunvix cpeoax

DNeKTpUUECKUH TOK. Y CIIOBUS CYIIECTBOBAaHUS 3JIEKTPUUECKOr0 ToKa. MICTOUHMKHN TOKa.
Cuita Toka. [1oCTOSIHHBIN TOK.

Hamnpspkenune. 3akon Oma aiig ygacTka Iemnu.

DnexTpuyeckoe COIIPOTHBIICHUE. Y aensHoOE COINPOTHUBIICHNE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEIIAHHOE COEIMHEHNE TIPOBOIHUKOB.

PaGora snekrpudeckoro Toka. 3akoH J[xoyns—JIenia. MOMIHOCTB SEKTPHUECKOTO TOKA.

DNeKTpOoABMKYIIasi CHJIa U BHYTPEHHEE CONpPOTHUBIIEHWE UCTOYHMKA ToKa. 3akoH Oma
JUTSI TIOJTHOM (3aMKHYTOM) d71eKTpudeckoil nenu. KopoTkoe 3amblkaHue.

DOneKTpoHHas MPOBOAMMOCTh TBEPABIX METAUIOB. 3aBHCHUMOCTH CONPOTHUBIICHUS
METAJIJIOB OT TeMIieparypsl. CBEpXIPOBOUMOCTb.

DNeKTpUYECKH TOK B Bakyyme. CBOMCTBA 3JIE€KTPOHHBIX ITyYKOB.

ITonynpoBonnuku. CoOCTBEHHass W TPUMECHas MPOBOJUMOCTh IOIYIPOBOJHHKOB.
CsaoiicTBa p—Nn-nepexona. [lomynpoBoHUKOBBIE TPHUOOPHI.

DNEeKTpUYECKU TOK B pacTBOpax M paciuiaBax 3JIEKTPOJIUTOB. IJIEKTPOIUTUUYECKAS
JIUCccoanus. JIEKTPOIU3.

DOnekTpuyeckuii TOK B Trazax. (CaMOCTOATENbHBIM W HECAMOCTOSTENbHBIA pa3psl.
Mounnus. [Ina3ma.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIEpPMETpP, BOJIBTMETD,
peocTaT, HCTOYHUKHM TOKa, JJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE



npuOOpBl, TEPMOMETP CONPOTHUBICHUSA, BaKyyMHBIH IMOJl, TEPMUCTOPBI M (DOTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH TMOJI, TaJbBaHUKA.

Jlemoncmpayuu

N3mepenue cuipl TOKa U HANIPSIKEHMUSL.

3aBUCUMOCTb CONPOTHUBIICHUSA LMIUHAPUYECKMX IPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MIONEPEYHOI0 CEUEHUS U MaTepHuaa.

CMemanHOe COeJUHEHHNE TPOBOJHUKOB.

[IpsiMoe u3MepeHue NIEKTPOABHKYIIEH CHilbl. KOpOTKOE 3aMBbIKaHHE I'aJIbBAHUYECKOTO
JJIEMEHTA U OLIEHKA BHYTPEHHET O CONIPOTUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoli pa3psa 1 IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3y4yeHne cMEIaHHOTO COEUHEHMS PE3UCTOPOB.

W3mepenue 2iEKTPOABMKYLIEM CUIbl MCTOYHMKA TOKa UM €ro  BHYTPEHHErO
COINPOTHBIICHUS.

Habrotenune amektposusa.

MexnpeamMeTHbIe CBSI3H

Nzydenune kypca ¢usumku 6a3oBoro ypoBHsS B 10 Kiacce OCYIIECTBISCTCS C y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMu MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mesicnpeomemuvie nousamus, CB3aHHBbIE C MU3YYEHHEM METOJOB HAYYHOI'O IO3HAHMSL:
SBJICHHE, HAY4HbIM (akr, rumores3a, (u3nyeckas BEIUYMHA, 3aKOH, TEOpHus, HaOIrojeHue,
9KCIIEPUMEHT, MOJIETIMPOBAaHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CHUCTEMBl ypaBHEHUH, JMHeiHas (QyHKIuUs, mapabona,
runep0oia, ux rpaguKu U CBOICTBA, TPUTOHOMETpUYECKHE (DYHKIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHT'€HC, OCHOBHOE TPUIOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl M HMX IPOEKIHMH Ha OCU
KOOpJUHAT, CII0KEHUE BEKTOPOB.

Buonoeus: Mexannveckoe IBMKEHHE B KUBOW mpupoae, 1uddysus, 0CMOC, TEIIO0OMEH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEMJIOBOE PABHOBECHE), DJIEKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBblE CBOWCTBAa TBEPIBIX TeJN, XUAKOCTEH W Ta30B, 3JIEKTPUUYECKUE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBaHUKA.

l'eocpagpus: BIaxXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: IipeoOpa3oBaHKE JBMXKEHUH C MCHOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS
B TEXHMKE, MOALIUIHUKYU, UCIOIb30BAaHUE 3aKOHA COXpPAHEHHS MMITyJbCa B TEXHHKE (pakera,
BOJOMET M JIpyrue), [JBUTaTellb BHYTPEHHErO CropaHus, mapoBas TypOHHA, OBITOBOM
XOJIOIMIBHUK, KOHJUIIMOHEP, TEXHOJIOTMH MOJyUYE€HUsI COBPEMEHHBIX MaTE€pPHaiOB, B TOM YHCIIE
HAaHOMATEpHaJIOB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYeCKas  3allluTa,  3a3€MIICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEpP, AJIEKTpOHArpeBaTelbHble MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC

Pazpnen 4. DaekrpoauHaMunka

Tema 3. Maznummnoe none. INeKmpoOMaACHUMHAA UHOYKYUA

IlocTosiHHBIE MarHuThl. B3auMmonelcTBHE MOCTOSHHBIX MAarHMTOB. MarHuTHOE MOJIE.
BekTop marHuTHON MHIYyKIMH. [I[puHIMN Cyneprno3niiny MarHUTHBIX NOJIeH. JIMHUY MarHUTHOU
uHAyKIMK. KapTiHa TMHUI MarHUTHON MHAYKINU NOJIS IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1oJsie IpoBOJHMUKA ¢ TOKOM. KapTuHa JIMHUN MHAYKUMHA MAarHUTHOTO MOJIs
JUIMHHOTO NIPSIMOIO NMPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzanmoselicTBre mpoBOAHUKOB C TOKOM.



Cuna Amrnepa, €€ MOyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ MoAynab M HampaBieHHE. JIBH)KEHHME 3apsHKEHHOW 4YacTHULIBI B
OJIHOPOJJHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHue DJIEKTPOMAarHUTHOM MUHAYKUUU. IIOTOK BEkTOpa MAarHUTHOM HWHIYKIUU.
DNEeKTPOABUKYIIAs CUJIa MHAYKINU. 3aKOH 3JIEKTPOMarHUTHOM uHaykunuu dapazes.

BuxpeBoe snekTpuueckoe moje. DNEKTPOABIKYILAs cujla MHAYKLIHUU B IPOBOJHUKE,
JBIKYILEMCS IIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM I10JI€.

IIpaBuio JleHna.

NHayKTUBHOCTD. SIBIIeHME CAMOMHIAYKINN. DINEKTPOABHKYLIAsl CHJIa CAMOUHAYKIIHH.

OHeprus MarHUTHOT'O TIOJIS1 KaTYIIKHU C TOKOM.

ONEKTPOMAarHuTHOE MOJIE.

TexHuyeckue ycTpoilcTBAa M NPAKTUYECKOE IPUMEHEHHME: IIOCTOSIHHBIE MArHUTHI,
3JIEKTPOMAarHUTBI, IEKTPOJABUIaTENb, YCKOPUTENIN MIEMEHTAaPHbBIX YaCTHILI, HHAYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITy4YKa MarHUTHBIM I10JIEM.

JIMHUM MHOYKIMY MarHUTHOTO HOJIS.

B3anmopeiicTBre 1ByX IPOBOJAHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SIBieHHE EKTPOMArHUTHOW NHIYKIIMH.

[IpaBuio JleHna.

3aBHCUMOCTb 2JIEKTPOABUKYILIEH CHUIIBI HUHAYKLIUU OT CKOPOCTH MU3MEHEHHS MarHUTHOIO
MOTOKA.

SIBneHne caMOMHIYKIMU.

Vuenuueckuii sxcnepumenm, 1abopamopHule pabomol

W3y4eHre MarHuTHOTO TOJIs KaTYIIKH C TOKOM.

HccnenoBanue 1eHCTBUSA TOCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJICHUS MIEKTPOMarHUTHOM NHIYKIIMH.

Paznea 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenbnast cucrema. CBoOOgHBIE MexaHHueckue Kojebanuda. [‘apmoHuueckue
kosnebanus. Ilepuon, uactora, amrmumrtyna u ¢asza kosnebaHuid. IIpyXKMHHBIH MasTHHK.
MaremaTnueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojeOanuil. [IpeBpaiienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Koneb6arenbuspiii koHTYyp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJEOAHUS B HJICATHHOM
KoJIeOAaTeIbHOM KOHType. AHAJNOTUs MEXJY MEXaHWYECKMMH M 3JIeKTPOMarHUTHBIMU
koneOanusMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS! SHEPTUU B UICATBHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBnenue o 3aTryxarouux KoneOaHusAX. BbIHy X /I€eHHbIE MEXaHUYECKUE KOJIeOaHMUs.
Pe3onanc. BeiHyXieHHBIE 3JIEKTPOMAarHUTHbIE KOJIEeOaHMUs.

[lepemennslii Tok. CHHYyCOUANbHBIA IEPEMEHHBIN TOK. MOIIIHOCTh EPEMEHHOTO TOKA.
AMIIIUTYJTHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIBI TOKA U HANPSKEHUS.

Tpanchopmarop. I[IpousBoacTBo, nepenaya M MOTpeOICHHE SIEKTPUUECKOH SHEPIHH.
OKOJIOTUYECKME PUCKM TpU IPOU3BOJCTBE AIEKTpod3Hepruu. KynbTypa wucnonb3oBaHUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HMU.

TexHuyeckue ycCTpoHCTBA M IPAKTUYECKOE NPUMEHEHHUE: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NepeMEHHOro TOKa, JINHUU 3JIeKTporiepeiay.

Jlemoncmpayuu

UccnenoBanne  mapameTpoB — KojeOaTelnbHOM  cuCTeMbl  (MPYKUHHBIM WM
MaTEMaTUYECKUN MasiTHUK).

HalGmronenue 3aryxaromumx KogeOaHui.



HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmonenue pe3onanca.

CB0OOIHBIE NEKTPOMArHUTHBIE KOJIeOaHus.

OcuumiorpaMmbl  (3aBUCUMOCTA  CHJIBI TOKA M HAalpsSOKEHUS OT BPEMEHH) Jid
3JIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc nmpu nociieoBaTeIbHOM COCAMHEHUU PE3UCTOPA, KATYIIKA UHIYKTUBHOCTH U
KOH/JIEHCATOopa.

Mogenb TMHUY 3JEKTPOIIEpPEIauH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue 3aBHCUMOCTH TIEPHOA MAJIbIX KOJICOAHMI Tpy3a HA HUTH OT JJIUHBI HUTU
Y Macchl rpysa.

UccnepoBanue TmepeMEHHOro TOKa B IENM U3 TOCIEAOBATENbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYLIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHuUmMHble 60JIHbL

Mexanudyeckue  BOJIHBI,  ycClIOBHS  pacnpoctpaHeHus.  [lepuon. CkopocTh
pacmpocTpaHeHUs W JJIMHA BOJHBL llomepeunbie W TpojoibHBIC BONHBL HMHTepdepeHnms u
T paKus MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I pomkocTs 3ByKa. Beicota Tona. TemOp 3ByKa.

DNEeKTpOMarHUTHbIE BOJHBI. Y CJIOBUS U3JIyYEHHs JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHrtanusi BekTOpoB E, B, V B anexTtpomaruutHOi BosiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHue, Moispu3anus, Audpaknus, uHtepdepenius. CKOpocTh
AJIEKTPOMATrHUTHBIX BOJIH.

[IIkana 31MeKTPOMArHUTHBIX BOJH. [IpuMeHeHUEe 3JIeKTPOMarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIBI paTuoOCBs3U U TeNeBUACHUS. Pagronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAtOIIEeH CpeJibl.

TexHuueckue ycTpoucTBa M MPAKTHUECKOE NMPUMEHEHUE: MY3bIKaJbHbIE UHCTPYMEHTHI,
yIBTPa3BYKOBAsl JMArHOCTHUKA B TEXHUKE W MEIUIIMHE, pajap, PaauONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenedgon, CBU-meusb.

Jlemoncmpayuu

OO6pazoBaHue U pacIpOCTpPaHEHUE TOMEPEUHBIX U MPOJAO0TbHBIX BOJH.

KoneOmromnieecs Teno Kak HCTOUHUK 3BYKa.

Habmoienue orpaskeHus U MpeIoMIICHUS MEXaHUYECKHUX BOJIH.

Habmonenue nntepdepeHnu U AMPpakiiuy MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGmronenue cBA3M TPOMKOCTHM 3BYyKa M BBICOTHI TOHA C aMIUTUTYJAOW W YacTOTOM
KoJie0aHui.

HccnenoBanue CBOWCTB  DJIEKTPOMArHUTHBIX — BOJIH:  OTpPaKeHHE, MPEIIOMJICHUE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxka

I'eomerpuueckass ontuka. I[IpsMonuHeiiHOe pacnpocTpaHEHHWE CBeTa B OJIHOPOJHOM
cpene. JIyu cBera. ToueuHblid HCTOYHHK CBETA.

OTtpaxxeHne cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHue n300pakeHUU B TIIOCKOM
3epKaje.

[Ipenomiienne cBeTa. 3akOHBI TMpETOMIICHHS cBeTa. AOCONIOTHBIA TMOKa3aTelb
npenomieHus. [lomHoe BHyTpeHHee oTpakeHue. [IpemenbHBId yroja TOJHOTO BHYTPEHHETO
OTPaXKEHUS.

Hucnepcus cseta. CnoxxHbIi cocTaB Oesnoro cBera. LIBer.

Cobuparonue U pacceuBaromue JUH3BL. ToHKas nuH3a. DOKYCHOE pacCTOsSHUE U
ONTHUYECKasl cuia TOHKOW JUH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX W PACCEUBAIOIINX
nuH3ax. @opMyJsia TOHKOM JIMH3BI. Y BEJIMUEHUE, 1aBAEMOE JINH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKON ONITHKH.



BomnoBas ontuka. HWaTepdepenuns cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOIIO/ICHUS MAKCUMYMOB 1 MUHUMYMOB B HHTEPPEPEHIIMOHHON KapTHUHE OT JBYX CHH(A3ZHBIX
KOT€pEHTHBIX HCTOUHHKOB.

Hudpakmus cBera. JudppaknuonHas pemérka. YcinoBue HAOMIOACHUS TIIaBHBIX
MaKCHMYMOB IIPH Ma/ICHUU MOHOXPOMATUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonspusanus ceera.

TexHuyeckue ycTpoiicTBa M MpPaKTHUYECKOE MPHUMEHEHHE: OYKH, Jymna, ¢oToammapar,
NPOCKIIMOHHBIN ~ ammapar, MHKpPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, JU(paKIHMOHHAS
peérka, moJIspouns.

Jlemoncmpayuu

[IpsimonuHeiiHOe pacmpocTpaHeHue, OTpaKeHHe W IpesomieHue cBeTa. OnTuueckue
puOOpHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojiennb CBeToBO1a.

HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.

Monenu MUKpOCKOIa, TeIeCcKoIa.

HaGmonenue naTepdepeHIm cBera.

Hab6mronenue qudpakiuum cBerta.

HaGurotenue aucriepcuu cBera.

[TonydeHue cnekTpa ¢ HOMOIIbIO MPU3MBI.

[Tonmyyenue criekTpa ¢ TOMOIIBIO AU(PPAKITHOHHON PEIIETKH.

Habmronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepenue nokaszarens IpeIoMIeHUs CTEKIIA.

HccnenoBanue cBONCTB U300paxeHU B TMH3AX.

Habmronenue aucnepcuu cBera.

Paznen 6. OcHOBBI cleIHAJILHOM TEOPHH OTHOCUTEIbHOCTH

['panunpl MPUMEHUMOCTH KIIacCMYeCKOM MexaHuku. [locTynaTel crnienuanbHON TeopHH
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJAYJSI CKOPOCTH CBE€Ta B BaKyyMe, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.

OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTHU. 3aMeJIEHNE BPEMEHU U COKPALLEHUE JIUHBI.

DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b Macchl € 3HEpPTrUel U UMITYJILCOM PENSATUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul K6AHMOBOU ONMUKU

®otonbl. Popmyina [1nanka cBs3M 3HEprur POTOHA C €ro YaCTOTOM. DHEPrus U UMIYJIbC
dboToHa.

OtkpeiTue u wuccienoBanue @orodpdexra. OnbiTel A. I'. CtoneroBa. 3akoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «KpacHas rpanuia» pororddexra.

JlaBienue ceera. OnwiThel [1. H. JIeOenena.

XuMuyeckoe IeHCTBHE CBETA.

TexHuueckue ycTpolCTBa M MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT, (POTONATUHK,
coJIHEeUHas OaTtapesi, CBETOIUOI.

Jlemoncmpayuu

®dotor(hPeKT Ha yCTAaHOBKE C IMHKOBOMU TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoaddekra.

CBeToauOI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mognens aroma Tomcona. OnbiTel Pesepdopaa no paccesHuto o -yactui. [lnanerapnas
Mmozenb atoMa. [locrynarsl bopa. U3nydenue u nornomienue (GOTOHOB IpU MEPEXoe aroma ¢
OJIHOTO ypOBHS D2HEpPrUM Ha JApyroil. Buasl cnektpoB. CHeKTp YpOBHEW 3HEpPIMHM aroma
BOJIOpOJA.



BounHoBsie cBoiicTBa yacTull. Bonusl ge bpoinsa. KopmnyckyisipHO-BOJHOBOM Tyaiu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyUEHUE.

TexHudyeckue yCTpONCTBA M IPAKTUYECKOE IPUMEHEHHE: CHEKTPAJIBHBIM aHaIu3
(crieKTpoCKoI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Onpenenenne QJIMHBI BOJIHBI JIa3epa.

Habnronenue nuHeyaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

Hab6mronenue nuHeiHyaToro criekTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTBI,  [OKa3bIBalOUIME  CJIOXKHOCTb  CcTpoeHus  sapa.  OTkpsiTHE
panuoaktuBHOCTU. OTBITH Pesepdopna mo onpeneneHnio coctaBa paJioakTUBHOTO H3ITyUeHHS.
CgoiictBa anbda-, 6era-, ramMmma-u3aydeHus. BiusHue painoakTHBHOCTH HA KHUBbIE OPraHU3MBI.

OTtkpbiTHEe TIpoTOHA M HeWTpoHa. Hykmonnas monens snpa ['eiizenOepra—lBaHeHKoO.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.

Anbda-pacnaa. DIEKTPOHHBIA U TO3UTPOHHBIN Oera-pacman. ['amma-nu3imydenue. 3aKoH
paZoaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT maccsl sizipa.

SAnepusble peakuuu. [leneHue u CUHTE3 A1€Ep.

Snepubrii peaktop. Tepmosimepubiii cunTte3. [IpobiemMbl M TEPCHEKTHBBI  SACPHON
JHEPreTUKU. JKOJIOIMYECKUE aCIEKThI IAEPHON SHEPTETUKH.

OnemeHTapHble YacTUlibl. OTKPBITHE TO3UTPOHA.

Metobl HaOIIOJCHUS U PETUCTPALIMH 3IEMEHTAPHBIX YACTHLI.

@yHaMeHTaIbHbIE B3aUMOACHCTBUS. EAMHCTBO (hM3NYECKOI KapTHHBI MHpA.

TexHuyeckue ycTpolcTBa M MPAaKTHUYECKOE NPUMEHEHUE: JO3UMETp, kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast boMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

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

Pasnen 8. DiieMeHTBI ACTPOHOMMH U ACTPOPHU3UKH

Oranel pa3BuTHd acTpoHoMmuH. [lpukinagHoe ¥ MHPOBO33PEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bun 3Bé€3anoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, UX BUAUMOE ABH)KEHHUE.

Conneunas cucrema.

Connue. ConneuHass akTUBHOCTh. Mctounuk sHeprum ConHua u 3BE3A. 3BE3NBI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpaMma «CIEKTPalbHBIA KJIACC — CBETUMOCTBY». 3BE3IBI
[JIaBHOM TOCJEI0BaTeIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3] TJIaBHOU
NoCJeA0BaTeNbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MPOUCXOKACHUH U BOJtoNMK CoJTHIIA U 3BE3/T. DTaIbl )KU3HU 3BE3]T.

Mneunsiii [lyte — nHama [ManakTtuka. Ilonoxxenne u nwxenue ConHia B ['anmaktuke.
Tuns! ranaktuk. Paguoranaktuku u kBa3zapbl. YEpHbIE BIPHI B S/Ipax TaJaKTHK.

Bcenennas. Pacmmpenne Bceenennoit. 3akon XaO6na. Pasberanue ramaktuk. Teopus
Bbonsmioro B3peiBa. PennkroBoe n3nyueHue.

MacutaGHast ctpykTypa Beenennoil. Meraranaktuka.

Hepewménnsie mpo6iieMbl aCTPOHOMUM.

Yuenuueckue nabniooenus

Habntoienus HeBOOPYKEHHBIM IJ1a30M C HCIOIb30BAaHHUEM KOMIBbIOTEPHBIX MPUIIOKEHUN
JUISL OTIpEJIeNIEHUs MOJI0KEHHUsI HeOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHoro noiymapus u sipkue 3BE3/1bI.



Ha6monenus B reneckon Jlynsl, uraner, Maeunoro [TyTu.

O0o0maroniee NnoBTOpeHUE

Ponb ¢u3ukn M acTpOHOMHUM B SKOHOMHYECKOM, TEXHOJOTHMYECKOM, COLUAIBHOW U
THYECKOH cdepax [eATETbHOCTH 4YelOoBEeKa, pojlb M MecTo (U3MKM M acCTPOHOMHHU B
COBPEMEHHOM HayyHOW KapTHHE MUpPA, pOJib (QU3MUECKOW Teopur B (HOPMHPOBAHUU
npecTaBiIeHu 0 (PU3NYECKON KapTHHE MUPA, MECTO (PM3UYECKOM KapTHHBI MUpa B O0IIEM psity
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MIPEJICTABICHUI O IPUpoJIE.

MesxnpeamMeTHbIe CBS3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 11 Kiacce ocCylIecTBIsSETCS € y4ETOM
COJIepKATEIBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaMu ¥ TEXHOJOTHH.

Mescnpeomemmuvie nousamus, CBI3aHHBIE C M3YyYCHHEM METOJOB HAYYHOTO IO3HAHMS:
ABJICHME, Hay4HbIM (akr, rumores3a, (u3MyecKkas BEIUMYMHA, 3aKOH, Teopus, HaOIIOIeHHeE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIE]b, U3MEPEHHE.

Mamemamuxa: pelieHue CUCTEMbl YPaBHEHUH, TPUTOHOMETpUYECKHE (PYHKIMH: CHHYC,
KOCHHYC, TaHT€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKJECTBO, BEKTOPbI U HX
IOPOEKIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOU3BOJAHBIE 3JEMEHTapHBIX (DYHKIMH,
NPU3HAKH TIOJ00HS TPEYTOJIbHUKOB, OTPEICICHNE TUIOMIAIN TUIOCKUX (QHUTyp B 00BEMa Tell.

Buonoeus: snekrpuueckue SBJIEHUS B JKUBOM INpHpojie, KojieOaTeslbHble IBUKEHUS B
KUBOW TPHUPOJE, ONTUYECCKHE SBICHHUS B JKMBOH NpUpPOAE, ACWCTBUE paMallid Ha >KUBBIC
OpIaHU3MBI.

Xumus: CTPOGHHE aTOMOB M MOJIEKYJ, KPHCTAUIMUECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

T'eoepaghus: MarHUTHBIE TONMIOCAa 3eMJTH, 3aJIe)KH MAarHUTHBIX PyA, (OTOChEMKA 3eMHOI
HOBEPXHOCTH, MPEJICKa3aHUE 3eMJIETPSICCHUH.

Texnonoeus: TAHAN DIIEKTPOIIEpeiad, TeHepaToOp NePEMEHHOTO TOKa, dJIEKTPOIBUTATEINb,
UHIYKIMOHHAs Iedb, pajap, pajuoNpUEMHHUK, TeIEeBU30p, aHTeHHa, TenedoH, CBYU-mneus,
NPOEKIIMOHHBIN armapar, BOJOKOHHAS ONTHKA, COJIHEYHasi OaTapes.

INIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 ®U3UKE
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS

OcBoenne yuebHoro npeamera «®usnka» Ha ypOBHE CPEIHETO OOLIEro oOpa3oBaHMS
(6a30BBIf  ypOBEHB) JIOJDKHO  OOECHEYHUTHh  JIOCTHKEHUE  CIEAYIOIMX  JIMYHOCTHBIX,
MEeTaIpeIMETHBIX U MPeIMETHBIX 00pa30BaTeNbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE Pe3ynbTaThl OCBOEHUs yueOHOro mpeamera «Pu3nKa» JAOIKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHEHTAlMi, TO3UTHBHBIX BHYTPEHHHX
yOeXKIeHN, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOINECTBa,
pacuIMpeHe *XU3HEHHOTO ONbITa M OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITEIPHOCTH, B TOM YHCIIC B YACTH:

1) rpaaaHcKoro BOCIHUTAHUSI:

— c(OPMHUPOBAHHOCTh TPAXKIAHCKOW TTO3UIIMH OOYYarOIIerocsi Kak aKTHBHOTO M
OTBETCTBEHHOTO WIE€HA POCCUICKOro 00IIeCTBa;

- NPUHATHE  TPAIUIMOHHBIX  OOIIEUENIOBEUECKUX  TyMaHUCTHYCCKHX U
JIeMOKPAaTUYECKUX 1IEHHOCTEH;

- TOTOBHOCTh BECTH COBMECTHYIO JIESITEIbHOCTh B HWHTEpPEcax TPakIaHCKOTO
o011ecTBa, y4acTBOBAaTh B CAMOYIIPABICHUN B 00pa30BaTeIbHON OpraHU3altu;

- YMEHHE B3aHMOJICHCTBOBAThH C COIMAIILHBIMA HHCTUTYTaMH B COOTBETCTBUU C MX
(GYHKIMAMU M Ha3HAUCHUEM;

- TOTOBHOCTH K TYMaHUTapPHOH M BOJIOHTEPCKOM JIEATEIIEHOCTH;

2) IaTPHOTHYECKOTO BOCTIUTAHUS:

- c(OpMHUPOBAHHOCTh POCCUMCKON I'paX1aHCKON UAEHTUYHOCTH, MATPHOTU3MA;



- [ICHHOCTHOE OTHOIIGHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTH)KCHUSM
POCCUUCKHX YUEHBIX B 00JIACTH PU3NUKH U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

— c(OpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

- CIOCOOHOCTh OIICHMBaTh CHUTYAllMI0 W IPHUHAMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYSCh HA MOPAIBHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIC B JIEATEIHHOCTH
YUYEHOTO;

— 0CO3HAHME JIMYHOTO BKJIAJ1a B IOCTPOEHUE YCTONYNBOTO Oy IyIIIero;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

— ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs ICTCTHKY HAyYHOTO TBOPYECTBA,
npucymero Gpusndeckon Hayke;

5) Tpy10BOT0 BOCIIMTAHUS:

- UHTEpEC K pasiIudHbIM chepaM MpodhecCHOHATBHON JESITeIbHOCTH, B TOM YHCIIE
CBS3aHHBIM C (U3MKOW W TEXHHWKOW, YMEHHE COBEpPIIATh OCO3HAHHBIM BBIOOp Oymymiei
npodeccuu 1 peaTn30BbIBaTh COOCTBECHHBIC )KU3HCHHBIC TIIAHBI,

— TOTOBHOCTh M CIIOCOOHOCTh K OOpPa30BaHHUIO M CamMOOOpa3oBaHWIO B 00JacTH
(GU3UKK Ha TPOTSHKEHUH BCEH JKU3HU;

6) 9K0JIOrNYECKOT0 BOCTIUTAHUSI:

— C(OPMHUPOBAHHOCTh ~ JKOJIOTUYECKON  KYJIBTYpbl, OCO3HaHHE IJIOOATBHOTO
XapakTepa dKOJOTHIECKUX podiem;

— IUIAHUPOBAHKWE M OCYIIECTBICHUE JICHCTBUU B OKpYJXKAroOIIEeH cpele Ha OCHOBE
3HAHUA LeJIeN YCTOMYMBOTO Pa3BUTHS YEJI0BEYECTBA;

— pacuIMpeHre OIbITa JCSITCIBbHOCTH SKOJOTUYECKOW HANpPaBICHHOCTH HA OCHOBE
UMEIONUXCS 3HAHUN 10 (pHU3uKe;

7) HIEeHHOCTH HAYYHOTI'0 MO3HAHUS

— c(OPMHPOBAHHOCTh ~ MHPOBO33PEHHSI,  COOTBETCTBYIOIIETO  COBPEMEHHOMY
YPOBHIO pa3BUTHs (PU3HUECKON HAYKH;

— OCO3HAHHE IIEHHOCTH HAYYHOUW JESITEeIbHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHHUS
(GU3UKU OCYIIECTBISITh MPOCKTHYIO U HMCCIIEOBATEIBCKYIO JIETSILHOCTh WHAMBHYaJIbHO U B
rpymrme.

METANIPEAMETHBIE PE3YJIbTATBI

IMo3HaBaTeIbHBbIE YHHBEPCAJIbHBbIE YUeOHbIE NelCTBUS

ba3oBble Jiornyeckue 1eMCTBUA:

— CaMOCTOSITENTEHO (POPMYITMPOBATH M aKTYAIM3UPOBAThH MPOOIIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

— OTPEACIATh TEJH JISATSIBHOCTH, 3aJaBaTh IapaMeTpbl W KPUTEPHH WX
JIOCTHKEHHUS;

— BBISIBJISITH 3aKOHOMEPHOCTH W TPOTHBOPEUHS B PAaCCMATPUBAEMBIX (PU3NICCKUX
SIBJICHUSIX;

— pa3zpabarbiBaTh IUTAH pPEIICHUS MPOOJIeMBI C YYETOM aHaIM3a HMEHOIIUXCS
MaTepuaIbHBIX U HEMaTEepPUATbHBIX PECYpPCOB;

— BHOCHTH KOPPEKTUBBI B JCSITEIHLHOCTH, OICHUBATH COOTBETCTBHE PE3yJIhTATOB
LEJISIM, OIICHUBATh PUCKU TIOCTIEACTBUIN e TEIbHOCTH;

— KOOPJMHHUPOBATH M BHIMOIHATH padOTy B YCIIOBUAX PeaTbHOr0, BUPTYATHHOTO H
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHUS;

— pa3BHUBATh KPEATUBHOE MBIIIJICHUE ITPU PEIICHUH XU3HESHHBIX TPOOJIEM.

basoBbie ucciienoBare/bCKHe AeHCTBUSA

- BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIFOYCBBIMH TIOHATHSAMHA M METOJIaMU
¢du3nueckoil Haykw;

- BJIQJICTh HABBIKAMH YYE€OHO-HCCIICIOBATEILCKOW M MPOCKTHON JIEATEITBHOCTH B
obnmactu (U3HKH, CHOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOATEIHLHOMY IOMCKY METOJIOB
pelreHus 3a1a4 (GU3NIeCKOro CoIepiKaHus, IPUMEHEHHUIO Pa3IMIYHBIX METOJIOB ITO3HAHUS;



- BIAJETh BHJAMH JEATCIBHOCTH IO IIOJYYCHUIO HOBOTO 3HAHMSA, €ro
UHTEpIpEeTalrH, NPeoOpPa30BaHUI0 U MPUMEHEHUIO B Pa3IMYHBIX YUYEOHBIX CHTyalHiX, B TOM
Yciie IPU CO3/1aHUH YUE€OHBIX IPOEKTOB B 00J1aCTH (PU3MKH;

— BBISIBJISITH  IPUYMHHO-CIICJCTBEHHBIE CBS3M U aKTyaJIM3UpOBaTh 3ajauy,
BBIJIBUTaTh THUIOTE3y €€ pELIeHUsA, HaXOIUTb AapPryMEHThl [Ull JO0Ka3aTelbCTBA CBOUX
YTBEPKACHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEILICHUS;

- aHAJIM3UPOBATh NOJYUYEHHbIE B XOJ€ PELICHUs 3a/auM Pe3yJIbTaThl, KDUTHUYECKU
OLICHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

- CTaBUTb M  (OPMYJIHpPOBaTh COOCTBEHHbIE 3aJjaud B  00pa3oBaTEIbHOM
JeSITeIbHOCTH, B TOM YHUCIIE TIPU U3YYCHUU (PU3UKH;

- JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLEHUBATh IPUOOPETEHHBIN OIBIT;

— yMETh TEPEHOCUTh 3HaHWSA 10 (U3UKE B  NPAKTUYECKYI0  001acTh
KHU3HEIEeATEIIbHOCTH;

— YMETh UHTETPUPOBATh 3HAHUS M3 PAa3HBIX MPEAMETHBIX 001acTeil;

- BBIJIBUT'aTh HOBBIEC UJEH, NIpeIaraTb OpUrHHAIbHbIE IOJXOAbI U PELICHHUS;

— CTaBUThH POOJIEMBI U 33]]a4H, JOITYyCKAIOIINE albTePHATUBHBIC PELICHHUS.

Pabora ¢ undopmanmueii:

— BJIAJICTh HABBIKAMH IONy4YeHHS WHPopManuyd (U3NIECKOTO COACPKAHUS W3
UCTOYHUKOB Pa3HbIX TUIIOB, CAMOCTOATEIBHO OCYIECTBIATh OUCK, aHAJIN3, CUCTEMAaTHU3aLUI0 U
MHTEPIpETanrio HHPOPMALIUU Pa3TMYHBIX BUIOB U ()OPM MPEIICTABICHHUS;

— OLIEHUBATh JOCTOBEPHOCTh MH(OPMALINH;

— UCIIOJIb30BaTh CPEICTBA MH(OPMALIMOHHBIX U1 KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
pPELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHM3allMOHHBIX 3a1ady C COOJIO/IEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, THTHEHBI, PeCypcocOepekeHus], TPABOBBIX U
3THUYECKUX HOPM, HOPM HH(OPMAIIMOHHOM 0€30MacHOCTH;

— CO3/1aBaTh TEKCTHI (PM3UUECKOTO COACPIKAHUS B PA3IMYHBIX (hopMaTax ¢ y4ETOM
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayAuTOpUH, BBIOMpas ONTUMAIbHYIO (GopMy
IIPEJICTaBICHUS U BU3YyaIU3aL1H.

KoMMyHHKaTHBHBbIE YHUBEPCAJbHbIE Y4eOHbIe 1eCTBUSA:

— OCYILECTBIISATH OOIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JEATEIBHOCTH;

— pacro3HaBaTh MPEANOCHIIKY KOH(IMKTHBIX CUTYyalluid U CMATYaTh KOH(IMKTHI;

— pa3BEPHYTO W JIOTUYHO U3JIAraTb CBOIO TOYKY 3PEHHUS C HCIHOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

— MOHMMATh W HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJIHOM M WHIUBUIYyaJIbHOU
paboThI;

— BbIOMpaTh TEMaTHUKy W METOAbl COBMECTHBIX JEHCTBUH C y4€TOM OOIIUX
MHTEPECOB U BO3MOYKHOCTEN Ka)KA0Tr0 WIEHA KOJIJIEKTUBA;

— OpPUHUMATh  [€IM  COBMECTHOM  JI€ATENbHOCTH,  OpPraHM30BBIBAaTH U
KOOPAMHHUPOBATh JEUCTBUSA MO €€ NOCTHKEHHIO: COCTaBJIATh IUIAH ACUCTBHM, paclpencisaTh
poJu ¢ Y4ETOM MHEHHMM y4aCTHUKOB, 0OCYKJaTh pe3yIbTaThl COBMECTHON padOThI;

— OLIEHUBATh KayeCTBO CBOETO BKJIaJAa M KaKJOI0 yYaCTHHKAa KOMaHIbl B OOLIMii
pe3ynbTar no pa3paboTaHHBIM KPUTEPUSIM;

— npeyiaraTb  HOBBIE IIPOEKTHI, OLICHMBATb MJAEH C IIO3ULHUHU HOBU3HBI,
OpPUTHHAJILHOCTH, IPAKTUYECKOI 3HAUUMOCTH;

— OCYLIECTBIIATH NO3UTUBHOE CTPATETMUYECKOE TIOBEICHUE B PA3JINYHBIX CUTYaLUsX,
MPOSBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe eiicTBUS

Camoopranuszauus:

— CaMOCTOSITENIFHO OCYIIECTBJISTh IO3HABATENbHYIO JEATENbHOCTh B 001acTH
(GU3HUKY U ACTPOHOMMH, BBISIBIISITH MPOOJIEMBI, CTABUTh U (HOPMYJIUPOBATh COOCTBEHHBIE 3a/1a4H;

— CaMOCTOSITENIBHO COCTAaBJIAThH IUIAH PEIICHUs pPacYE€THBIX U KaueCTBEHHBIX 3aad,
IUTAaH BBIMIOJTHEHUSI NMPAKTUYECKOW padOThl ¢ y4ETOM HMEIOLIUXCS PECYPCOB, COOCTBEHHBIX



BO3MOHOCTEN U MPENOYTEHU;

— JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

— pacuIMpATh paMKH Y4eOHOI0 IPeMETa Ha OCHOBE JIMYHBIX MPEANOUTCHUH;

— JeNiaTh ~ OCO3HAHHBIA BBIOOp, apryMEHTHpOBaTh €ro, OpaTh Ha cebd
OTBETCTBEHHOCTb 3a PELICHHUE;

- OLICHUBATh MPHOOPETEHHBIN OIIBIT;

— Croco0CTBOBaTh (POPMUPOBAHUIO U MPOSIBICHHUIO SPYAULUN B 00JacTH (U3UKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTENbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, YJMOIHOHAJIbHBIH HHTEJIEKT:

— J1aBaThb OLIEHKY HOBBIM CHUTYallUsM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETIAM;

— BJIAJICTh HABBIKAMH ITO3HABATEIHbHOU PEe(PIEKCHH KaK OCO3HAHMS COBEpPIIAEMBIX
JEHCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3yJIbTATOB U OCHOBAHMI;

— UCTIOJIb30BaTh MPUEMBI peIeKCUH JJIs OLEHKH CHUTYyallud, BBHIOOpAa BEPHOTO
peleHus;

— YMETb OLICHMBaTb PUCKH M CBOEBPEMEHHO IMPUHUMATh PpEUIEHHUS 10 HUX
CHI)KCHHUIO;

— OPUHUMATh MOTUBBI W apryMEHThl JpPYrux IpU aHaIU3€ pPEe3yJbTaToOB
JESATEIIBHOCTH;

— IPUHUMATH ceOsl, TIOHUMAsi CBOM HEJOCTAaTKU U IOCTOMHCTBA;

— IPUHUMATh MOTUBBI W AapryMEHTBl JpYIruX IpH aHalu3e pe3ybTaToB
JeSITEIIbHOCTH;

— IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OLIMOKH.

B mporecce mocTuKeHUsT IMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MPOTPaMMBI N0 (U3UKE
JUIs  ypOBHA cpeaHero oOmiero oOpa3oBaHUs Yy  OOydYaloIUXCS COBEPLICHCTBYETCS
OMOIMOHAIBHBIA UHTEIUICKT, MPEANOaralonfii cOPMHPOBAHHOCTS!

— CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIHOCOOHOCTh IOHUMATh CBOE HSMOLMOHAIBHOE
COCTOSIHUE, BHJETh HAIIPaBJIICHUs pPa3BUTUS COOCTBEHHOM S3MOLMOHAIBHOW cQepbl, ObITh
yYBEpEHHBIM B ce0e;

— CaMOpEryJIMpOBaHMsl, BKJIIOYAIOIIEIO CAMOKOHTPOJIb, YMEHHME MpPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJalTHPOBATHCS K SMOIMOHAIBHBIM
M3MEHEHUSM U NPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

— BHYTPEHHEH MOTHBALMU, BKJIIOYAIOIIEH CTPEMJIEHHE K JOCTHKEHUIO LENH U
ycrexy, ONTUMHU3M, HHUIIMATUBHOCTb, YMEHHE JI€HICTBOBATH NCXO/S U3 CBOMX BO3MOKHOCTEH;

— HMIIATUH, BKIIOYAIOUIEH CHOCOOHOCTh IMOHMMATh SMOLMOHAIBHOE COCTOSHUE
JIPYrUX, YYUTBIBATh €ro IMpPH OCYIIECTBICHUM OOILEHUs, CIHOCOOHOCTb K COUYYBCTBHIO U
COIIEPEKUBAHMUIO;

— COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTh BHICTpAMBaTh OTHOIICHHUS C
JPYTUMHU JIFOJIbMH, 3a00THTHCS, POSIBIIATH MHTEPEC U pa3peliaTh KOHPIUKTHL.

MHNPEAMETHBIE PE3YJbTATbBI

10 KJIACC

K xonny o6yuenus B 10 kiacce nmpeMeTHbIE pe3yJibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAIOLINXCS YMEHUH:

1) JEMOHCTPUpPOBaTh Ha MpUMepax pojb U MecTo (U3MKH B (POpMHUpPOBAHUHU
COBPEMEHHOM HAay4YHON KapTHHBI MUpPA, B Pa3BUTUU COBPEMEHHOM TEXHMKM M TEXHOJIOTUH, B
MPAKTUYECKON JAESITETbHOCTH JIIO/IEH;

2) YUUTBHIBaTh TPAaHULBl MPUMEHEHHS HW3YYEHHBIX  (PU3MUECKUX  MoJeneit:
MaTepuaibHas TOYKa, MHEpIUabHAs cHUCTeMa OTCUéTa, abCOIIOTHO TBEPJOE TENO, UAealbHBIN
ra3, MOJEIN CTPOCHHUS I'a30B, )KUJIKOCTEN U TBEPABIX TE€J, TOUECUYHBIN JIEKTPUUECKUN 3apsi IpU
pemieHnn GU3NYECKUX 3a/1a4;

3) pacrio3HaBaTh (U3MUECKUE SBJICHUS (IPOIECChl) U OOBACHATH MX HAa OCHOBE
3aKOHOB ~ MEXaHHKH, MOJIEKYJSIPHO-KMHETHUYECKOH  TEOpUH  CTPOEHHUs  BellecTBa U



JICKTPOAMHAMUKH: PABHOMEPHOE M PABHOYCKOPEHHOE MPSIMOJIMHEHHOE JBM)KCHHE, CBOOOIHOE
najicHue TeJ, J[ABM)KCHHWE [0 OKPYXXHOCTH, WHEpLHs, B3auMojeicTBue Ten, auddysus,
OpOYHOBCKOE JBM)KCHHE, CTPOCHHUE >KHJIKOCTCH M TBEPIBIX TEJ, U3MEHEHHE 00BEMA TeN IMPHU
HarpeBaHuu (OXJIAXKJICHUH), TEIUIOBOE paBHOBECHE, HWCIApCHUE, KOHJIEHCAIUs, IUIaBICHHE,
KPUCTAJIN3AIUsA, KHIICHHWE, BIAXHOCTh BO3]yXa, ITOBBINICHUE JAaBJICHHUS Ta3a IPH €ro
HArpeBaHUU B 3aKPHITOM COCYJIe, CBSI3b MEXKIY MapaMeTpamMH COCTOSHHS ra3a B M30IpOIeccax,
9JICKTPU3AIIHS TEJI, B3aUMOJICHCTBHUE 3apsi/IOB;

4) OMHKCHIBATh MEXAHWYECKOE JIBIDKCHUE, WCIOIb3ys (U3NYCCKUE BEIMYUHBL:
KOOpJMHATa, MyTh, IEpPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tela, CWJIa, UMIIYJbC Tea,
KMHETUYEeCKass DHEpPrus, INOTEHIMAIbHAS JSHEPrus, MeXaHudyeckas pabora, MexaHWdecKas
MOIIHOCTb; IPU ONMKUCAHUU TPABHIBLHO TPAKTOBATh PU3NICCKUI CMBICIT HCITOJIb3YEMbIX BEJTUYHH,
uX O0O0O3HAYCHWS W EAVHHIIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTHMMH BEJTUYHHAMU;

5) OTHCHIBATh U3YYCHHBIC TEIUIOBBIC CBOMCTBA TEIl U TEIUIOBBIC SIBJICHUS, UCIIOJIB3YS
¢du3nyecKue BEJIMYMHBL: JaBJICHUE Ta3a, TeMIepaTypa, CpEAHSs KHHETHYEeCKas JHEpPrHs
XA0THYECKOTO JIBIDKEHUS MOJIEKYJ, CPEIHEKBAIpaTHYHAs CKOPOCTh MOJEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSS dHEprusi, padora raza, Kod()(HUIMEHT IOJIE3HOr0 JEHCTBUSA TEILJIOBOIO
JIBUTATEIIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PU3UICCKUIN CMBICI MCIIOIB3yEMbIX BEIIMYHNH,
UX OO0O3HAYCHHUS M CAWHMIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIINEC JAHHYIO (HU3HUYCCKYIO
BEJIMYHHY C IPYTMMHU BETMYHHAM,

6) ONKCHIBATh M3YUYCHHBIC JJICKTPHYCCKHUE CBOMCTBA BEIIECCTBA U JJICKTPHUCCKUE
SIBIICHUS (TIPOIIECCHI), UCITIONIB3YS (PHU3MYECKHE BETUYHHBL: JICKTPUICCKUH 3apsil, JIIEKTPUICCKOE
1oJIe, HANPSHKEHHOCTD IMOJIs, MOTEHIMAN, Pa3HOCTh IOTEHI[MAJIOB; MPH OMHMCAHUU IPABUIBHO
TPAKTOBATh (PUIWYCCKUI CMBICT HCIIOJIB3YEMBIX BEIWYMH, WX OOO3HAYCHUS W CIUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBS3IBAIOIINE JAHHYIO (DU3UUECKYIO BEJIUYHUHY C IPYTHMH BEIMYMHAMM,

7) AHATM3UPOBATh (U3MUECKUE TPOILECChl M SIBJICHUS, HWCHONB3ys (r3muecKkue
3aKOHBI W TIPUHIUIBI: 3aKOH BceMmupHoro Ttsarorenus, |, |1 u Il 3akonsr HeloToHa, 3akoH
COXPAaHCHUS MEXaHWYECKOW JHEPruM, 3aKOH COXPAHEHHUS WMITYJIbCA, TIPUHIUIT CYTePIO3UIIH
CWJI, TIPHUHIMII PAaBHOIPABHS HMHEPIHAIbHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KHHETHYECKYIO
TEOPUI0 CTPOCHUS BEIIECTBA, Tra30BBIC 3aKOHBI, CBA3b CpPEOHEH KWHETHYECKOH OSHEPTHU
TEIJIOBOTO JIBMKEHHUS MOJIEKYN ¢ aOCONIOTHON TeMIepaTypoid, IEpBbIii 3aKOH TEPMOJAUHAMUKH,
3aKOH COXpaHEHHS JJIEKTPUYECKOTO 3apsia, 3akoH KylioHa, MpW 3TOM pas3indarh CIOBECHYIO
(GbOpMyIHUPOBKY 3aKOHA, €ro MaTeMaTUYeCKOE BBIPAKEHUE M YCIOBUs (TpaHHIIbI, 00JIacTH)
MIPUMEHUMOCTH;

8) OOBSCHATH OCHOBHBIE MPHUHIIMIIBI JACHCTBHS MAIIWH, MPUOOPOB M TEXHUYECKUX
YCTPOWCTB; pa3inyaTh YCIOBUS MX O€30MACHOTO MCIOJIH30BAHUS B IIOBCEIHEBHOM JKU3HHU;
9) BBITMIOJTHATH YKCIIEPUMEHTHI 110 UCCIIEOBAHUIO (PU3NYECKUX SIBICHUN U TIPOIIECCOB

C HCHOJB30BAaHUEM TMPAMBIX M KOCBEHHBIX M3MEpPEHUH, mNpu ITOM (HOPMYJIHUPOBAThH
npobiieMy/3amadyy W TUNOTE3y Y4eOHOTO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEIIOKEHHOTO 000PYI0BaHUS, TPOBOUTE OMBIT U (HOPMYJIUPOBATH BBIBOJIBI;

10)  ocymiecTBIATH MPSAMBIC U KOCBEHHbBIE U3MEPEHUS (PM3MUCCKUX BETUYHH, IPA ITOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCO0 M3MEPEHHS W HCIOJIb30BAaTh HW3BECTHBIE METOJbI OIICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

11)  wumccaemoBaTh 3aBUCHMOCTH MEXKIY (DHU3UUECKUMHU BETUYNHAMHE C UCIIOIb30BaHHEM
OpSIMBIX M3MEPEHH, MPH JITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3yJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (PU3UYECKUX BETUYMH B BUAC TAOIUIl M TPadUKOB, JeIaTh BHIBOIBI
M0 pe3yJibTaTaM UCCIEAOBAHUS;

12)  cobOmogarh mpaBmia O€30MACHOrO TpyAa IPH IMPOBEJACHUU HCCICIOBAaHHWHA B
pamMKax y4eOHOro JKCIEepHUMEHTa, y4eOHO-UCCIIeOBATENLCKON U MPOEKTHOW AEATEIHHOCTH C
WCITOJIh30BAaHUEM U3MEPUTEIIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 000PYAOBAHUS;

13)  pemate pacu€THbIC 3aJa4M C SBHO 3aJaHHOW (DU3MYECKON MOJENBIO, HCHOJIB3YS
(bu3nYecKue 3aKOHBI U TIPUHITUITEI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4H BHIOMPATh (PU3NUECKYIO



MOJieJIb, BBIACNATH (U3NYECKUE BEIMYMHBI U (QOpPMYJIbl, HEOOXOIWMble NIJs e€ peleHus,
IPOBOJUTH PAcUYEThl U OLIEHUBATH PEAIbHOCTH MOJyYSHHOTO 3HaUeHHs (PU3MYecKol BEIIMUMHBI,

14)  pemath KayeCTBEHHbBIC 3a/auyd: BBICTPAMBATH JIOTMUYCCKH HEMPOTHBOPEUUBYIO
LEMOYKY pacCyXICHHH C ONOpPOH Ha HW3yYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PH3UYECKUE
SBJICHUS;

15)  wucnmonp30BaTh MpU PELHICHUU YYEOHBIX 33]ad COBPEMEHHBbIC HMH(pOPMAIMOHHBIC
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, UHTEPIPETALUU M IMPEACTaBICHHUS y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMAIuM, MOJYYSHHOM W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKH
aHAJIM3UPOBATH MOJIyYaeMyto HH(pOpMaIIHIO;

16) n*puUBOIUTH HPUMEPHI BKJIAJAa POCCUICKHX U 3apyOCIKHBIX YUYEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U
TEXHOJIOTHii;

17)  ucmonp30BaTh TEOPETHYECKHUE 3HAHUSA MO (U3UKE B MOBCEIHEBHOW KU3HU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXPaHEHHUS 3/I0POBbS U COOIIOICHUS HOPM HKOJIOTUYECKOTO MOBEICHUS B OKpYKaloIlIel cpee;

18) paborarh B rpymmne C BBIIOJIHEHHEM pPAa3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh pabOTy TPYIIBL, PAMOHAIBHO paclpeneisTh OO0S3aHHOCTH U IUJIAHHPOBATh
JeSTEIbHOCTh B HECTAHAAPTHBIX CHUTyalUsX, aJEKBAaTHO OIIEHMBATh BKJIAJ KaXJAOro U3
Y4aCTHUKOB TPYMIIbI B PELICHUE pacCMaTPUBAEMOi POOIEMBI.

11 KJIACC

K xoniy oO6yuenus B 11 kiacce mpeIMeTHbIE pe3ysibTaThl HA 6a30BOM YPOBHE JIOJIKHBI
oTpaxarb cHOPMUPOBAHHOCTh Yy O0YHAIOIIUXCSI YMEHUI:

1) JEMOHCTPUpPOBaTh Ha MpUMEpax poidb U MecTo (U3MKu B (HopMHUpPOBAHUHU
COBPEMEHHOM HAy4YHOM KAPTHUHBI MUpa, B Pa3BUTHUM COBPEMEHHOW TEXHUKHM M TEXHOJOTWH, B
MPAKTUYECKON JAESITeIbHOCTH JIIO/ICH, IIEJIOCTHOCTh M €IUHCTBO (DU3MUECKON KapTHHBI MUPA;

2) YUUTBIBATh TPAHMIIBI PUMEHEHUS M3yYCHHBIX (DPU3MYECKHX MOJENCH: TOYCUHBIN
JNEKTPUYECKUN 3apsif, Jyd CBETa, TOYEYHBIM MCTOYHHUK CBETa, fAJEpHas MOJENIb aToMa,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PEeIIeHUN (PU3UIECKUX 3a]1a4;

3) pacnio3HaBath (u3nyeckue sBIEHUSA (TPOIECCh) U OOBSACHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMMKU U KBAHTOBOW (PU3UKHU: DJIEKTPUUYECKas MPOBOJUMOCTb, TEIIOBOE,
CBETOBOE, XMMHMYECKOE, MarHUTHOE JEHCTBUS  TOKa, B3aWMOJICHICTBHE  MAarHuTOB,
AIIEKTPOMAarHuTHas MHIYKIUs, JEHCTBUE MAarHUTHOTO IIOJII Ha TPOBOJHUK C TOKOM U
NBWDKYIIMHCS — 3apsil,  JJEKTPOMAarHUTHblE  KoJeOaHUs W BOJHBL,  HIPSAMOJIMHEHHOe
pacnpocTpaHEHUE CBETa, OTpa)XKeHHWe, MpeloMieHHe, HHTepdepeHuus, audpakuus Hu
MOJISIpU3aIusl CBETa, AUCIEepcust cBera, dorornekrpudeckuii apdext (hotorddext), cBeToBOEC
JaBJICHHE, BO3HUKHOBEHME JIMHEHYATOro CIEKTpa aToMa BOJOPOJAA, €CTECTBEHHas U
UCKYCCTBEHHAs PaJUOAKTUBHOCTB;

4) ONMCHIBaTh W3YUYCHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MarHUTHBIE,
ONTUYECKHE, HIEKTPUUYECKYIO NMPOBOAUMOCTD PA3IUYHBIX CPENl) U IEKTPOMArHUTHbBIE SBICHUS
(mporecchl), HUCMONB3Ys (U3HUYECKHE BEITUYUHBL: DJIEKTPUUYECKUM 3apsi, Cujaa ToKa,
JIEKTPUYECKOE HANPSDKEHUE, DJIEKTPUYECKOE CONPOTUBIEHHE, PA3HOCTh IOTEHIMAJIOB,
AIIEKTPOJBIIKYIAsA cuiIa, padoTa TOKa, MHIYKLUUS MarHUTHOTO MOJs, cuia Amriepa, cuia
JlopeHua, HHAYKTUBHOCTh KaTYIIKH, SHEPTUs 3JEKTPUYECKOr0 M MAarHUTHOTO MOJIEH, MepHo U
yacToTa KojeOaHui B KojeOaTeIbHOM KOHTYpE, 3aps]l U CHJIa TOKA B MPOLIECCe rapMOHUYECKHUX
AIIEKTPOMArHUTHBIX KoJIeOaHUH, (POKYCHOE paccTOSIHME W ONTHYECKas cuja JIMH3BI, MpU
ONKMCAHWM TPABUJIBHO TPAKTOBaTh (U3MUECKUM CMBICT HCHOJIB3YEMBIX BEIUYMH, HX
0003HAUEHHSI U €MHHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAOIINE TAHHYIO (PU3UYECKYIO BETUUUHY
C IPYTUMHU BEINYNHAMU,

5) OTMCHIBATh N3YYEHHBIE KBAHTOBBIE SIBJICHUS U MPOILIECCHI, UCHOIB3Ys (PU3HUECKUE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
uMIyibc (OTOHA, TMEPHOJ IOJypaclajga, SHEpPrus CBSI3M AaTOMHBIX siep, HpPU OMUCAHUU
MPaBWIBHO TPAaKTOBaTh (U3MYECKUN CMBICH HCHOJIb3YEMBIX BEIUYMH, MX OOO3HAUEHUS U



€IMHUIIBI, YKa3bIBaTh (POPMYJIBI, CBSI3BIBAIONINE TaHHYIO (PU3MUYECKYIO BEIMYHMHY C IPYTUMHU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMYUHBI;

6) aHAJTM3UPOBATh (PU3MYECKUE TMPOLECCHl M SIBJICHUS, HCHOIB3Ys (U3HUYECKHE
3aKOHBI U MPUHIMIGL: 3aK0OH OMa, 3aKOHBI TMOCIEIOBATEILHOTO U MAPaJICIIbHOTO COCIUHEHUS
NPOBOJTHHUKOB, 3akoH Jlxoyns—JIeHIa, 3akOH 3JIEKTPOMArHUTHOW WHAYKIWH, 3aKOH
MPSIMOJIMHEHHOTO PaCIpPOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHHUS CBETA, 3aKOHBI MPEIOMIICHUS
CBETa, ypaBHeHHME OWHIITEHHa st (QoTodddekra, 3aKOH COXpPAHEHUS DJHEPruH, 3aKOH
COXpaHEHHS HWMIYJbCa, 3aKOH COXPAHEHHUS JJCKTPUYECKOTO 3apsla, 3aKOH COXpaHEHUs
MaccOBOTO 4YHCJA, MOCTyJarhl bopa, 3aKOH paauoakTUBHOTO pacmaja, MpU TOM pPa3uvaTh
CJIIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MATeMAaTUYECKOE BBIPAXKEHUE U YCIOBHS (TPaHUIBI,
00J1aCTH) TPUMEHUMOCTH;

7) OTIPE/ICIIATh, HANPABICHUE BEKTOpa WHAYKIIMM MAarHHUTHOTO TOJSl TPOBOJHHUKA C
TOKOM, cuibl Amnepa u cuiiel Jlopenia;

8) CTPOUTH M OMKCHIBATh M300paKeHUE, CO3/IaBaeMOE TUIOCKHM 3€pKaJioM, TOHKOU
JIMH30M;

9) BBITIOJTHATH SKCIIEPUMEHTBI 110 UCCIICIOBAHUIO (U3NICCKUX SIBJICHUN U TIPOIIECCOB

C UCIOJBb30BaHUEM MPSAMBIX M KOCBEHHBIX M3MEpEHHWil: mpu 3ToM (OpPMYIHPOBAThH
npobnemy/3agady M TUNOTE3y Y4eOHOrO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
IPEI0KEHHOT0 000PYI0BaHUs, IPOBOIUTH ONBIT U (HOPMYIUPOBATH BBIBOBI;

10)  ocymecTBIATH NPSIMBIC U KOCBEHHBIC U3MEPEHUST (PU3UYCCKUX BEIIUYHH, IPU ATOM
BbIOMpPATh ONTHUMAJbHBIM CIOCOO M3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOABl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

11)  wuccnenoBaTh 3aBHCUMOCTH (DU3UYECKUX BEIUYHH C HCIIOIb30BAHUEM MPSMBIX
U3MEpPEHUIl: IPU 3TOM KOHCTPYUPOBATh YCTaHOBKY, (PUKCHUpPOBATh pe3yJbTaThl MOIYYEHHOMN
3aBUCUMOCTH (DU3NYECKMX BEJIMYMH B BHUAE TaOiul U TIpaduKoB, JenaTh BBIBOJBI 110
pe3ysbTaTaM UCCIIEJOBaHMS;

12)  coOmogath mpaBuia OE30MAaCHOTO TPyAa IPH MPOBEACHHU HCCIICIOBAaHUN B
paMKax y4eOHOTO SKCIEPUMEHTa, Y4eOHO-HCCIIE0BATEIbCKON W MPOEKTHOW NESTEIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1abOpaTOpHOro 000py10BAHNUS;

13)  pemars pacu€THbBIC 3aa4d C SBHO 33JaHHON (M3MUYCCKON MOJEIBIO, UCIIONb3YS
(du3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIN3a yCIOBHS 337a4l BHIOUpATh (GU3UUECKYIO
MOJieb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ pelleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HauUeHHs (pU3nyecKoi BEIMUHHBI,

14)  pemarh KayeCTBEHHbIC 3alaud: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEUUBYIO
LEMOYKY pacCyXJICHUH ¢ OHmOpod Ha H3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH M (PHU3UUECKUE
SBJICHUS;

15)  wucnonp30BaTh MPU PELICHHH YYEOHBIX 3a1ad COBPEMEHHbIC MH(OpPMAIOHHBIC
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALMU M MpPEICTaBICHUs] y4eOHOU u
HaYYHO-TIONYJISIpHOW MH(OpMaIuM, MOJYYEHHOM W3 PAa3IUYHBIX MCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATH MOJIyYaeMylo HH(pOpMaIHIo;

16)  OOBSCHATH NMPUHIHUIBI ACHCTBHS MAIIWH, MPUOOPOB U TEXHUYCCKUX YCTPOWCTB,
pa3auyaTh yCIOBUS UX O€30MMaCHOTO UCMOIb30BaHUS B IOBCETHEBHOM KU3HU;

17)  npuBOIUTH MpHUMEPHI BKJIaga POCCHUCKUX M 3apyOCKHBIX YUIEHBIX-(HU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE IPOIECCOB OKPYXKAIOIIET0 MHpa, B pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

18)  wucmonb30BaTh TEOpETHYECKHUE 3HAHUS NMO (U3UKE B MOBCEIHEBHOW YKU3HHU IS
oOecrieyeHns 6€30MaCHOCTH MPH 00palleHUH ¢ TPHUOOpaMH U TEXHUYECKUMHU YCTPOMCTBAaMHU, IS
COXPAaHEHHUS 3/10POBbS U COOIIOIEHUS HOPM IKOJIOTHYECKOTO TOBEJCHHS B OKpY Kalollel cpeie;

19) paborarb B Trpymme C BBIIOJIHEHHEM pPa3IHYHBIX COLMAIBHBIX POJIEH,
IUTAaHUPOBaTh pabOTy TPYINIbl, PalMOHAIBHO pacHpeneisTh OO0S3aHHOCTH U IUJIaHUPOBATh
JESATEIIbHOCTh B HECTAHAAPTHBIX CHUTyalUsX, aJEKBAaTHO OLICHMBATh BKJIAJ KaXAOro U3
Y4aCTHUKOB I'PYMIIbl B pELIEHHE paccMaTpuBaeMoil mpoOembl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne || HammenoBanwue pa3ziesnoB u TeM mporpammsl || KonudecTBo || DiaekrpoHHbIe (IupoBbIe) JlesTenbHOCTD YUHUTENS C YYETOM padboueit
n/n 4acoB 00pa30BaTeNIbHbIE PECYPCHI MpOrpamMMbl BOCTIUTAHUS

‘Pa:me.ﬂ 1. PU3UKA 1 METO/IbI HAYYHOI'O IIO3HAHUSA

1.1 ||®u3uka 1 METOJIbI HAYYHOTO TTO3HAHUS 2 but6mmoreka [IOK
https://m.edsoo.ru/7f41bf72
‘I/ITOFO 110 pasjiey H 2 H ‘
IPazzen 2. MEXAHMKA |
2.1 |[Kunemaruka 5 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
2.2 ||[dunamuka 7 bubmmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 ||3aKOHBI COXpAaHEHHUSI B MEXaHHKE 6 bubmmoreka [IOK
https://m.edsoo.ru/7f41bf72
‘I/ITOFO 0 paszerny H 18 H

‘Pameﬂ 3. MOJIEKVYJISIPHAS ®U3NKA U TEPMOJIMHAMUKA

3.1 ||OCHOBBI MOJIEKYJISIPHO-KHHETUIECKOHN TEOPHH 9 bubnuorexa [JOK
https://m.edsoo.ru/7f41bf72

3.2 ||OCHOBBI TEPMOJTUHAMUKH 10 bubnuorexa [IOK
https://m.edsoo.ru/7f41bf72

3.3 ||ArperaTHble cocTOsIHHS BemecTBa. Pa3oBbie ) bubnuorexa [JOK
MEepeXo bl https://m.edsoo.ru/7f41bf72
‘I/ITOFO 10 pasjeny H 24 H ‘
‘Pasneﬂ 4. QJJIEKTPOOAUHAMUKA ‘

4.1 |DnexTpocraThka 10 bu6morexa [IOK

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

o0y KJIeHHne 00yJaroIuXcsi COOII0IaTh HOPMBI
MOBEJICHUS, TTpaBuyIa OOIICHUSI CO CBEPCTHUKAMU U
MeaaroramMmu, COOTBETCTBYIOIINE YKy
00111e00pa30BaTEIILHON OpraHU3aIiy, YCTAHOBICHUE U
MOIEPKKY TOOPOXKENaTeNEHON aTMOC(hepHI;
(hopMupOBaHUE Y 00YUAIOIIUXCS POCCUHCKUAX
TPAAULIHUOHHBIX NYXOBHO-HPABCTBCHHBIX U
COLMOKYJIFTYPHBIX LICHHOCTEH, pOCCUIICKOTO
HUCTOPUYECKOr0 CO3HAHUS HA OCHOBE HCTOPHYECKOTO
MPOCBEIICHUS,

IIPUBJICUCHNEC BHUMAHUA 06yqafoumxca K HEHHOCTHOMY
ACTEeKTY M3yYaeMbIX Ha ypOKax MPEeIMETOB, SBICHUN U
COOBITHI, THUITUMPOBAaHUE 00CYXKICHU, BBICKA3bIBAHUIH
CBOCI'O MHCHUA, BI)Ipa6OTKI/I CBO€CTO JNYHOCTHOI'O
OTHOIICHHUS K N3yYaeMbIM COOBITHSM, SIBIICHUSM, JTHIIAM;
MPUMEHEHHE HHTEPAKTUBHBIX POPM yueOHOU paboTh —
HWHTCIICKTYaJIbHBIX, CTUMYJIMPYIOIIHNX IMO3HABATCIIbHYIO
MOTHBAIIHIO, HTPOBBIX METOJUK, JTUCKYCCHUH, TAIOIIHX
BO3MOXHOCTb IPUOOPECTH OITBIT BEICHHSI
KOHCTPYKTHUBHOTO JIMAJIOTa; TPYIIOBOM paboThI, KOTOpas
YUUT CTPOUTH OTHOIICHUA U I[eflCTBOBaTB B KOMaHJE,
CHOCOOCTBYET PA3BUTHIO KPUTHUYECKOTO MBINLICHUS;
MHUIMAPOBAHUE U MOJJICPIKKA HCCIIEI0BATEIbCKOM
JIeSITEIbHOCTH 00YYalOINXCs, IUIAHUPOBAHUE U
BBIMOJIHEHUE WHUBUIYaTbHBIX H TPYIIOBBIX MPOEKTOB
BOCIMTATEIbHON HAIPaBJICHHOCTH;

BBIOOP METOJIOB, METOIUK, TEXHOJIOTHH, OKA3bIBAIOIITHX
BOCIIMTATEIbHOE BO3/ICHCTBIE HA JINYHOCTH B
COOTBETCTBHH C BOCIIHTATEILHBIM UJICATIOM, LEIbIO U
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No HawnmenoBanue pasenoB u TeM nporpammel || Konmndectso || DaekTponnsie (1iudpoBbic) JlesTenbHOCTh YUUTENS C YUETOM padboueit

n/n 4acoB 00pa3oBaTeNIbHbIE PECYPCHI MpOrpamMMbl BOCIIUTAHUS
4.2 |IlocTostHHBIN 3NIeKTprUYecKuil TOK. Toku B 12 bubnuorexa [IOK 3a/1a4aMy BOCIIUTAHUSL, LIETCBBIMU OPUCHTUPAMH

pa3IMYHbBIX Cpeaax https://m.edsoo.ru/7f41bf72 ||pe3yIbTaTOB BOCIIUTAHKS, PEATU3ALHUIO IPHOPUTETA
‘I/I H 29 H ‘ BOCIUTAHUS B YIeOHOH JeATEIbHOCTH;

TOT0 11O pasiciy OpraHu3aluio medcTBa MOTHBHPOBAHHBIX U
‘PCSCpBHOG BpeMs H 2 H 3PYAUPOBAHHBIX OOYYAIOIIMXCS HAJl HEYCIICBAIOIIMH
OBI_I_IEE KOJIMYECTBO YACOB I10 68 OgHOKﬂaCCHI/IKaMI/I, B TOM IéI/ICJ'Ie ¢ 0COOBIMU

00pa3oBaTeIbHBIMU MTOTPEOHOCTSIMH, TAIOLIETO
ITIPOTPAMME P P > Aarot
00y4aroIMMCsl COLUATBEHO 3HAYMMBII OITBIT
COTPYIHUYECTBA U B3aUMHOMW MMOMOIIY;
BKJIIOUCHUE YIUTEISIMH B COACPKaHHE YPOKOB OPHEHTUPOB
pe3yJIbTaTOB BOCITUTAHUS, HX YUET B ONPEIACICHUH
BOCIIUTATCJIBHBIX 3a1a4 YPOKOB, 33H5[TI/II71; TEMATHKHU B
COOTBCTCTBUU C KAJICHAAPHBIM IIJIAHOM BOCHHUTATEIbHOM
paboTEHL.
11 KIIACC

No HaumenoBanwue pa3aenoB u Tem mporpamMmbl || Konrdectso (| Onektponnsie (iudpoBsie) JlesTenbHOCTh YUHUTENS C YUeTOM paboueit

n/m 4acoB o0Opa3oBaTeNbHbIE PECYPChI MIPOrpaMMbl BOCIIUTAHUS
‘Pasneﬂ 1. 2JIEKTPOANHAMHUKA ‘HO6Y)K}16HI/IG oOyyaromuxcst co0JI01aTh HOPMbI
1.1 |MarauTHOE mose. DIeKTpOMarHuTHast 11 buGmoreka [IOK TOBE/ICHUS, IPABHJIA OOUIECHUS CO CBEPCTHUKAMHU 1

MH KLU https://m.edsoo.ru/7f41c97c||TeAAroraMmn, COOTBETCTBYIOIINC yKIa1y
0011e00pa3oBaTeIbHOIN OPraHM3aliH1, YCTAHOBICHHE 1
‘HTOFO 110 pasaciay ” 11 H ‘ TOJUIEPKKY 0OPOKENATENLHOM aTMOCHEPHI;
‘Pasneﬂ 2. KOJIEBAHMUSI 1 BOJIHbBI ‘ (hopMupOBaHUE Y O0YUAIOIIUXCS POCCUHCKUAX
TPaJUIHOHHBIX IyXOBHO-HPABCTBEHHBIX U
2.1 |MexaHWYEeCKHUE U DJICKTPOMArHUTHEIC 9 bubnuorexa [JOK cgui[loﬁynmypmii ueHHocIT) eif, POCCHICKOro
konebarus https://m.edso0.ru/7f41c97c HICTOPHYECKOTO CO3HAHMUSI Ha OCHOBE HCTOPUYECKOTO
2.2 |MexaHu4yecKue U SJEKTPOMArHUTHBIE BOJTHBI 5 bubnmoreka [JOK [POCBEIICHHUS,
https://m_edsoo,ru/7f41c97c MPHUBIICYCHUE BHUMAHHS 00yYaIOIUXCS K IEHHOCTHOMY
ACIICKTY U3y4Ya€MbIX Ha OKax IpeaMETOB, SIBJICHUI U
‘2.3 HOHTI/IKa H 10 HBI/I6J‘II/IOTCKa LIOK ‘ Yy P ped



https://m.edsoo.ru/7f41bf72
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No HaunmenoBanwue pazienoB u Tem nporpammbl || KomudecTBo || OnexTponHbie (1UdpOBHIC) JlesTeTbHOCTh YUUTENS C YUYETOM paboueii
n/n 4acoB o0pa3zoBaTeNbHBIC PECYPCHI MpOrpamMMbl BOCITUTAHUS
‘ H ” Hhttps:// m.edsoo.ru/7f41c97c| COOBITHIA, THUIIUUPOBAHUE 00CYKICHUH, BRICKA3bIBAHUN
CBOCIrO MHCHUA, BI)Ipa6OTKI/I CBOCTO JIMYHOCTHOT'O
Hroro no pazneny 24

‘Pame.ﬂ 3. OCHOBBI CIEIIUAJIbHOM TEOPUU OTHOCUTEJBHOCTHA

3.1  ||OcHOBBI crleaILHON TEOPUHU 4 bubnuotexa [JOK
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
‘I/ITOFO 110 pasjaeiy H 4 H ‘
‘Pa311e.11 4. KBAHTOBASI ®U3UKA ‘

4.1 |[DneMeHThl KBAHTOBOW ONTHKHU 6 bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

4.2 ||Ctpoenue atoma 4 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97c

4.3 ||ATomMHOE S1pO 5 bu6mmoreka [JOK
https://m.edsoo.ru/7f41c97c
‘I/ITOFO 110 pa3jeny H 15 H ‘

‘Pameﬂ 5. 9JIEMEHTBI ACTPOHOMUWHU U ACTPOOPU3INKHU

5.1 |[9nemeHThI aCTPOHOMUH U acTPO(HU3UKH 7 bubnuorexa [IOK

https://m.edsoo.ru/7f41c97c
‘I/IToro 10 pa3aenny H 7 H ‘
‘Pame.n 6. OGOBIIAIOIIEE IOBTOPEHUE ‘
6.1 ||OGo6maromiee NOBTOpEHHE 4 bubnuorexa [IOK

https://m.edsoo.ru/7f41c97c
‘I/IToro 0 pazzaeny H 4 H ‘
‘PCBCpBHOG BpEMsI H 3 H ‘
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME

OTHOINICHUS K U3y9aeMBIM COOBITHSM, SIBIICHUSM, JTUIIAM;
MPUMEHEHUE HHTEPAKTHBHBIX (JOpM yueOHOH paboThl —
VHTEJUIEKTYaJbHbIX, CTUMYJIUPYOIINX O3HABATEIbHYIO
MOTHUBALMIO, UTPOBBIX METOAMK, TUCKYCCHIA, JAIOITNX
BO3MOXKHOCTH ITPUOOPECTH OMBIT BEJACHUS
KOHCTPYKTHBHOTO JMAJIOTa; IPYIIOBON paOOThI, KOTOPAs
YUYUT CTPOUTH OTHOILECHUS U ACHCTBOBaTh B KOMAaHJE,
CIIOCOOCTBYET Pa3BUTHIO KPUTHYCCKOTO MBIIUICHUS;
MHULIMAPOBAHUE U MOJICPKKA UCCIIEI0BATEIHCKOMN
NeSATEIIbHOCTH 00yYaIOINXCs, ITIAHUPOBAHNUE U
BBIIIOJIHEHUE WHAUBUIYABHBIX U IPYIIIOBBIX IPOEKTOB
BOCITUTATEIHFHOM HAIIPaBICHHOCTH;

BEIOOP METOIOB, METOIUK, TEXHOJIOTHI, OKa3bIBAFOIIINX
BOCIIMTATEIBHOE BO3/ICHCTBHE HA THYHOCTE B
COOTBETCTBUH C BOCIIMTATEIBLHBIM HJICAJIOM, IICIBIO 1
3a/1ayaMy BOCITUTAHUS, [ICIEBEIMU OPUEHTHPAMHU
PEe3yJIbTAaTOB BOCIIUTAHHUS; PEATU3ALUIO IPUOPUTETA
BOCIIMTaHUS B Y4COHOU JEATSILHOCTH;

OpraHM3aIMIo MePCTBa MOTUBUPOBAHHBIX U
SPYAMPOBAHHBIX O0YUAIOIIUXCS HAJl HEYCIIEBAIOIIIMMU
OJHOKJIACCHHUKAMH, B TOM YHCJIE C OCOOBIMH
00pa3oBaTeIbHBIMU TIOTPEOHOCTSMH, JAIOIIETO
00y4YarOIIUMCS COIUANIEHO 3HAYUMBIN OITBIT
COTPYAHUYECTBA U B3aUMHOM MOMOIIIY;

BKJIFOUCHUE YUUTEIISIMU B COIEPIKAHUE YPOKOB
OPUEHTUPOB PE3YIHTATOB BOCIIUTAHUS, UX YUET B
OIpEJIEIICHUN BOCIIUTATENbHBIX 3a/1a4 YPOKOB, 3aHITHH;
TEMATUKHU B COOTBETCTBHUU C KaJICHJAPHBIM IJIaHOM
BOCIIMTATEBHON pabOTHL
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