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Copep:xanue yueOHOro mpeaMera, yueOHOro Kypca (B ToM YHcJjie BHEYPOUHOIt
JNesITeJIbHOCTH), Y4eOHOT0 MOy sl

®usuka 10 KIIACC

Pasnes 1. ®u3znka 1 MeTOAbI HAYYHOTO MO3HAHUS
®dusuka — Hayka o npuposae. Haydunsle MeToabl MO3HAHUS OKpY’Karollero Mupa. Poib skcrepuMeHTa W TEOpUH B
TIporiecce MO3HAHUS IPUPOIBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanne QU3NIECKUX SABIEHUI U mporieccoB. Hayansie rumoTessl. Puzndeckue 3aKOHBI M TEOPHH. | paHUIIBI
MIPUMEHUMOCTH (hPU3UUECKNX 3aKOHOB. [[prHIINTT COOTBETCTBUSI.
Pomp m mecto ¢u3uku B popMHpOBaHHM COBpPEMEHHOW HAYYHOW KapTHHBI MHpA, B MPAKTHUECKOH NEATEIbHOCTH
JIOJIEH.
Jlemoncmpayuu
AHaNOTOBbIE U IIU(PPOBHIC U3MEPHUTEITHHBIE PHOOPHI, KOMITBIOTEPHBIE JATUYHKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuxa
Mexanuueckoe nBUkeHUE. OTHOCUTEIBHOCTh MEXaHUUECKOr o ABMKEeHUs. Cuctema oTcuéra. TpaekTopus.
[lepememenne, cCKOpoCTh (CpemHssi CKOPOCTh, MTHOBEHHAs CKOPOCTh) W YCKOPEHHE MAaTepUANBbHON TOYKH, WX
MPOEKUUHU HA OCU CUCTEMBI KOOpAUHAT. CI0KEHNE EPEMEILIEHUN U CIIOXKEHUE CKOPOCTEH.
PaBHOMepHOE W paBHOYCKOPEHHOE TPSMOJMHEHHOE NBIKeHHe. |'padyku 3aBUCHMOCTH KOOPIWHAT, CKOPOCTH,
YCKOPEHHUS, MYTU U NEPEMEILIEHUSI MAaTEPUAIbHON TOYKU OT BPEMEHH.
CBobogHOe masieHue. Y CKopeHue CBOOOHOTO TaIeHuSI.
Kpuponuneitnoe npwxeHue. JIBUKEHUE MaTEPUATILHON TOYKHU 10 OKPYKHOCTH € MIOCTOSIHHOW [0 MOJIYJIFO CKOPOCTBIO.
YrmoBasi cKOpoCTh, TUHEWHAsT CKOpOCTh. [lepron u yacToTta oOpamenns. LleHTpocTpeMUTENEHOE YCKOPEHHE.
TexHuueckue ycTpoiiCTBa U MPAKTHUUYECKOE NMPUMEHEHUE: CIHIIOMETP, IBH)KCHUE CHAPSIOB, LICTIHbIE U PEMEHHBIC
nepeaayu.
Lemoncmpayuu
Monenb cucTeMbl OTCUETa, MILUTIOCTPAINS KHHEMAaTHYECKUX XapaKTePUCTHUK BUKECHHUS.
[Ipeo6pazoBanue IBHKEHHUN C UCTIONB30BAHNEM MPOCTHIX MEXaHNU3MOB.
[Tagenue Ten B BO3ayXe U B pa3perkeHHOM IIPOCTPAHCTBE.
Habmonenme nemxenus tena, OpOIIeHHOTO MO YTIIOM K TOPHU30HTY U TOPU30HTAIIBHO.
Wzmepenne yckopeHus: CBOOOTHOTO MTaICHUSI.
Hampasnenue ckopocTH npu ABMKEHUU TIO OKPY>KHOCTH.
Yuenuueckuii asxcnepumenm, rabopamopuvie pabomoi
N3ydeHnne HepaBHOMEPHOTO ABM)KEHUS C IIETIBIO OIPEIEIeHN MTHOBEHHON CKOPOCTH.
HccnenoBanne COOTHOLIEHUS MEXIy MyTSMH, MPOHIEHHBIMHU TEJIOM 3a IOCJeNOBaTeIbHbIE PaBHBIE NMPOMEKYTKU
BpPEMEHH P PaBHOYCKOPEHHOM JIBIKEHUH C HA4aJIbHON CKOPOCTHIO, PABHOM HYIIIO.
N3yuenue nBM>KEHUS IIAPUKA B BSI3KOM KHUIKOCTH.
Wzyuenne nBrkeHus Tena, OpOIIeHHOr0 TOPH30OHTAIBHO.
Tema 2. /lunamuka
[Ipunnun otHocuTenbHOCTH 'anunes. Ilepsblii 3akoH HeroTOHA. THEpLMATIBHBIE CHCTEMBI OTCUETA.
Macca tena. Cwna. [Ipuanun cynepno3uruu cui. Bropoit 3akoH HpioToHa 11 MaTepuanbHOM TOUKH. TpeTnii 3akoH
HeloToHa 111 MaTepranbHBIX TOYEK.
3axoH BceMupHOTO TsiroteHus. Cuina Tspkectu. [lepBast kKocMudeckast CKOpOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Temna.
Tpenne. Bunsl Tpenus (moxos, cKoibkeHus, kauenns). Cuna tpenus. Cyxoe Tpenue. Cuja TpeHUs! CKOJIBXKEHHUS H
cuna TpeHus nokos. Kosduurent tpenus. Cuna CONpOTUBIECHUS ITPH ABMKEHUH TeJa B )KUAKOCTH WIIU Ta3e.
[loctynaTensHOE 1 BpaliaTelbHOE IBMKEHUE a0COIIOTHO TBEPIOTO Tea.
MOMEHT CHIIBI OTHOCUTENBFHO OCH BpalleHus. [Inedo cumsl. YcnoBus paBHOBECHS TBEPJOTO TEJA.
TexHHYecKkre yCcTpoHcTBa M MPAKTUIECKOE MPUMEHEHNE: TIOJIINITHUKY, IBHKEHNE UCKYCCTBEHHBIX CITyTHUKOB.
Jlemoncmpayuu
SBnenne unepuun. CpaBHEHHE Macc B3aUMOJEHCTBYIOIINX TeEIl.
Bropoii 3axon Hetorona. U3mepenune cuit. CrioxeHne cuil. 3aBUCUMOCTh CHIIBI YIIPYTOCTH OT Aedopmanuu.
HesecomocTts. Bec Tena npu yCKOpeHHOM NMOABEME U MAJACHUU.
CpaBHEHME CUI TPEHUS TIOKOS, KAUEHUS U CKOJIBKEHUS.
VYcnoBus paBHOBecHs TBEpAOTO Tena. Byl paBHOBeCHS.



Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi
Wzyuenne nprxeHust Opycka 1o HaKJIOHHOH MIIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HUKAIOIIUX B MIPYKUHE M PE3HHOBOM 00paslie, OT UX JeOpMaIiH.
HccnenoBanue ycnoBuid paBHOBECHS TBEPAOIO TeNa, UMEIOILIETO OCh BPALLECHMUSL.
Tema 3. 3akonwvl coOXpanenusn 6 mexanuke
Wmnynbc MaTepuanbHOM TOYKH (Tella), CUCTEMBl MaTEpPUAIBHBIX TOUeK. IMIyJIbC CHITBI M MI3MEHEHHNE UMITYJIbCa TeTa.
3aKoH COXpaHEHUs UMITyJbca. PeakTUBHOE ABMKEHHE.
Pabota cuibl. MOIIHOCTD CHITBL.
Kunernyeckas sHeprusi MaTepraibHOil Touku. Teopema 00 N3MEHEHUN KMHETHYECKON SHEPTUH.
[orenumanpHas sueprus. IloTeHnuansHast SHEpPTUs ynpyro AeGopMUpOBaHHON NpYyKUHEIL. [loTeHnManbpHas sHEprus
TeJa BOJM3U TTOBEPXHOCTH 3EMITH.
[loreHumanpHble W HETIOTEHIUANbHBIE CHIBl. CBS3b paOOThl HEMOTEHIMATBHBIX CHJI C M3MEHEHHEM MEXaHMIeCKOM
SHEPTHH CHCTEMBI TeJl. 3aKOH COXPaHEHUS MEXaHWIECKON YJHEPTUU. YTIPYTHe U HeYIIPYTHe CTOTKHOBEHMSL.
TexHn4yeckue yCcTpoicTBa M MPaKTUIECKOe MPUMEHEHNE: BOIOMET, KONEDP, MPY>KUHHBIN MHCTOJIET, TBUKCHHUE PAKET.
Lemoncmpayuu
3aKOH COXpaHEHMs HMIyJbca. PeakTuBHOEe nABMXKeHHE. I[lepexon MOTEHUMANbHOW HSHEPrUM B KHHETUYECKYIO U
oOparHo.
Yyenuueckuii sxcnepumenm, nabopamopHuie pabomul
Nzydenne abCOMOTHO HEYTIPYTOTO yIapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.
UccnenoBanne cBs3u pabOTHl CHIBI C HW3MEHEHHEM MEXaHWYEeCKOW DJHEpPIrUu Tella Ha MpPHMEpE pPaCTKEHUS
PE3WHOBOTO KTyTa.

Paszpnen 3. MouiekyasipHasi pu3uka ¥ TEpMOIMHAMMKA
Tema 1. Ocroebt MOAEKYAAPHO-KUHEMUYECKOT meopun
OCHOBHBIE TIOJIOKEHUST MOJIEKYISPHO-KHHETHYECKOW TEOPHH U UX OMBITHOE 00OCHOBaHWE. bpOyHOBCKOE JBIIKEHHE.
Huddysus. Xapakrep OBWKEHHS M B3aWMOJCWCTBUS YACTHIl BellecTBa. Momenu CTPOCHHS Ta30B, JKUIKOCTEH H
TBEPABIX TEN U OOBSICHEHHWE CBOWCTB BEIIECTBA HA OCHOBE 3TWUX Mojeneil. Macca u pasmepsl Molekyi. Komndectso
Bewecta. [locTossHHas ABoraapo.
TemoBoe paBHOBecue. Temneparypa u e€ usmepenue. Lllkana Temmeparyp Llenbcus.
Mopnene wuneanpHoro raza. OCHOBHOE YpaBHEHHE MOJICKYISIPHO-KMHETUYECKOH TEOPUH WACaIbHOTO Tasa.
AOcomoTHas TeMIiepaTtypa Kak Mepa CpeJHed KWHETHMYECKOW SHEepruH TETUIOBOTrO JBIDKEHHsS uacTwil rasza. [llkama
temmnepatyp Kenbuna. ['a3oBbie 3akoHBI. YpaBHeHue MenneneeBa—Kmaneiipona. 3akon Jlanprona. M3omporieccsl B
WealbHOM Ta3e ¢ TOCTOSHHBIM KOJMYECTBOM BelllecTBa. | paduueckoe MpeacTaBIeHHE W3OMPOIECCOB: H30TepMa,
n30xopa, n3obapa.
TexHUUECKHE yCTPOICTBA M IPAKTHUECKOE TIPUMEHEHHE: TEPMOMETP, OapoMeTp.
Jlemoncmpayuu
OmBITHI, JOKa3bIBAIOIIIE JUCKPETHOE CTPOSHHE BEIIECTBa, OTOrpadriv MOJIEKYJI OPTaHUUECKUX COSTMHEHUH.
OnbITh 10 TUPPY3UU KUIKOCTEH U Ta30B.
Mojienb OPOYHOBCKOTO JIBUKCHHS.
Mogens onbita [IITepHa.
OnbITHL, AOKa3BIBAIOIINE CYIIECTBOBAHNE MEKMOJIEKYIISIPHOTO B3aMMOACHCTBHSI.
Monenb, HILTIOCTPUPYIONIAs MPUPOAY IaBJICHHS ra3a Ha CTEHKH COCY/a.
OnBITHL, WITIOCTPUPYIONINE YPaBHEHUE COCTOSHUS MI€ATHHOTO ra3a, H30MPOIIECCHI.
Yuenuueckuii sxcnepumenm, rabopamophuvie pabomuol
Omnpenenenne Macchl BO3AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpPEeHWH 00bEMa KOMHATHI, JABICHUS W
TEeMIIEpaTypbl BO31yXa B HEll.
HccnenoBanne 3aBUCUMOCTH MEXIy TapaMeTpaMy COCTOSHUS Pa3peXEHHOTO rasa.
Tema 2. Ocrosvt mepmoouHamMuKu
TepmonuHamMudeckass cucTeMa. BHYTpeHHSS SHEpPTHs TEPMOIMHAMHYECKOW CHCTEMBI W CIIOCOOBI €€ W3MCHCHHS.
KommuectBo Temmotel u paboTta. BHyTpeHHssT SHeprusi OJHOATOMHOTO HACATBHOTO Ta3a. Buisl Terumomepenad:
TEIUIONPOBOIHOCTh, KOHBEKIMA, H3IydeHHe. YJenbHas TEIUIOEMKOCTh BemlecTBa. KoIMYecTBO TEIIOTHI IpPH
Terionepeaaye.
[onsitne 06 aguabatHoM mporuecce. [lepBriii 3akoH TepMoanHaMHKH. [IpuMeHeHne TepBOro 3aKoHa TePMOANHAMHUKH
K n3omnpoueccam. ['paguueckas nHTEpIpeTanys paboTH Taza.



Bropoii 3axon TepmoauHamuky. HeoOpaTumMocTh mporieccoB B MpUpoe.
Tennoseie mMammHbl. [IpuHOUIB AeHCTBHA TEIUIOBBIX MamuH. [IpeoOpa3oBaHMs SHEPrHU B TEIUIOBBIX MallMHAX.
Koadduuuent nonesnoro perictBus TemnoBoil MamuHbl. L{ukn KapHo u ero koa@uuueHT MOJIE3HOr0 OeiCTBUSL.
DKOoJIOTHYECKHUE MTPOOIEMBI TETIIOIHEPTeTHKH.
TexHuueckne yCTpoHCTBa U MPAKTUYECKOE MPUMEHEHHE: IBUTaTelb BHYTPEHHETO CTOpaHus, OBITOBOH XOJIOAUIBHUK,
KOHIULIMOHED.
Jlemoncmpayuu
V3meHeHne BHYTpEHHEH SHEprHHM Tejla NMPH COBEPIICHHHM Pa0OTHI: BBUIET MPOOKKM M3 OYTHUIKK IOA JCHCTBHEM
C)KaTOro BO3[yXa, HarpeBaHue 3(pupa B TaTyHHOH TPyOKe MyTEM TpeHus (BUACOAEMOHCTPAIINS).
W3meHeHne BHyTpeHHEH SHEpruy (TeMIeparypsl) Tesa NpH Terionepeaaye.
OmnbIT 10 aAMabaTHOMY PACITUPEHHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).
Mogzenu napoBoii TypOHMHBL, ABUTATENIs BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO ABHUIATEIIS.
Yuenuueckuii sxcnepumenm, rabopamopuvie pabomsi
N3mepenne yaenpHON TEIIOEMKOCTH.
Tema 3. Azpecammusie cocmoanusn eeujecmea. Pazogvie nepexoovt
[TapooOpazoBanue u KoHAeHcauus. lMcnapeHue u kumeHHe. AOCONIOTHAass M OTHOCHTENbHAS BIAKHOCTh BO3AyXa.
Hacwimennstit map. Y aensHas TersioTa mapoodpazoBaHusl. 3aBHCUMOCTh TEMIIEPATyPhl KATICHUS OT TaBICHISL.
TBépmoe Teno. Kpucrammmueckne n amopdHbIe Tena. AHH30TPOIUS CBOWCTB KPUCTAUIOB. JKHIKHE KPUCTAIUTHL.
CoBpemenHbie MaTepuansl. [[aBinenne u kpuctamm3anus. Y neiabHast TeruoTa miasieHus. CyomuMarust.
YpaBHeHre TermIoBoro baganca.
TexHH4yeckue yCTpOWCTBA M IPAKTHYECKOE NPHUMEHEHHME: THIPOMETP M ICHUXPOMETP, KAJIOPUMETP, TEXHOJIOTHUHU
MIOJTy4EHHs] COBPEMEHHBIX MaTepHaJIOB, B TOM YUCIIE HAHOMATEpHUAJIOB, H HAHOTEXHOJIOTHH.
Lemoncmpayuu
CBoiicTBa HaCHIIIEHHBIX MTapoB. Kunenne nmpu moHmKeHHOM naBieHur. CIiocoObl H3MEPEHUS BIaKHOCTH.
Habnronenune HarpeBaHus U IJIaBJICHUS KPUCTAIIMYECKOTO BellecTBa. JleMoHCTpanys KpUCTauIoB.
Yuenuueckuii axcnepumenm, rabopamopuwvie pabomoi
W3MmepeHrie OTHOCUTENBHON BIAKHOCTH BO3AYXA.

Pasnes 4. DnekTpoAnHAMHKA
Tema 1. Inekmpocmamuxa
OnexTpu3zanus TeNl. JJNEKTpUYECKHH 3apsa. J[Ba Buaa 3MeKTpUYecKuX 3apsnoB. [IpOBOAHMKH, IOVIIEKTPUKH W
MOJTYTIPOBOJHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsa.
Bsaumogeiictsue 3apsanoB. 3akoH Kynona. TodeuHslit anexTpudeckuil 3apsa. DinekTpuueckoe nose. Hanpsok€HHOCTD
3JIEKTPUUECKOTO noJid. [IpuHIuUI Cyneprno3uuuu 3JeKTpUUYeCKUX mnoJied. JIMHMU HanpsHpKEHHOCTH 3JIEKTPUUECKOTO
TOJIS.
Paborta cun snekrpocratuueckoro moiisi. [loreHnman. Pa3sHocTe moTeHnuanoB. [IpOBOMHUKH W JUIJICKTPUKH B
3JIEKTPOCTATHUECKOM ToJIe. J(ManekTpuieckas IpOHUIIAeMOCTb.
OnexTpoémiocTh. KoreHCaTOp. DIEKTPOEMKOCTH TNIOCKOTO KOHAEHCATOpa. DHEPrUs 3apsHKeHHOT0 KOHASHCATOpa.
TexHn4yeckne yCTpOICTBAa U MPAKTHYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, AIEKTPOMETP, HNMEKTPOCTATHUECKas 3aIluTa,
3a3eMIIEHHUE JIEKTPONPHUOOPOB, KOHIEHCATOD, KOIMMPOBAIBHBIN anmnapaT, CTpYHHBINA IPUHTEP.
Jlemoncmpayuu
YeTpolCcTBO M IPUHLIMIL JEHCTBUS AIEKTpoMeTpa. B3auMoneicTBie HA3JIEKTPU30BAHHBIX TEN.
DneKTprudecKoe MoJie 3apsHKEHHBIX Tell. [[pOBOTHUKHN B 3JIEKTPOCTATUYECKOM TIOJIE.
OnexTpocTarryeckas 3amuTa. {M3IeKTPUKH B AIEKTPOCTATHYECKOM TIOJIE.
3aBUCHMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTOpa OT IUIOMIAAM IUIACTHH, PACCTOSIHUA MEXIy HUMH H
TUBIIEKTPHYECKON MMPOHUIIAEMOCTH. DHEPTHUs 3apsDKEHHOT0 KOH/IEHCATOopa.
Yuenuueckuii sxcnepumenm, rabopamophuvie pabomuol
N3mepenne 3meKTpo€MKOCTH KOHAEHCATOpPa.
Tema 2. Ilocmoannstii Inekmpuueckuii mox. Toxu é paznuunvix cpeoax
ONEeKTPUICCKUN TOK. YCJIOBHS CYIIECTBOBAHMS JJEKTPUIECKOTO TOKa. McTtounuku Toka. Cuia Toka. ITocTOsHHBII
Tok. Hampsixenue. 3akon Oma A1 ydacTKa LIETH.
ONEeKTpUYECKOE COINpPOTHUBIICHUE. YAETbHOE CONpPOTHBIECHME BemlecTBa. llociaenoBaTenpHoe, MapajlieNbHOE,
CMEIIaHHOE COETUHEHNE IPOBOTHUKOB.
Pabora anextpuueckoro Toka. 3akoH Jxoyns—JIeHna. MoIHOCTh 3JEKTPUYECKOTO TOKA.



ONEKTPOABIDKYIAS CHUJa U BHYTPEHHEE COMPOTUBICHHE HCTOYHHMKA TOKA. 3akoH OMa Juisi MOJHOU (3aMKHYTOM)
aneKTpudeckoi uenu. KopoTkoe 3aMbIkaHue.
DNEeKTpOHHAsT MPOBOJUMOCTh TBEPABIX METAJIOB. 3aBUCUMOCTH COINPOTHUBICHHUSI METAIOB OT TEMIIEPATYpHL.
CBepXIpOBOUMOCTbD. DJIEKTPUUCCKUM TOK B BakyyMe. CBONCTBA AJIEKTPOHHBIX MTyYKOB.
[omynpoBoguuku. CoOCTBEHHAass W TPUMECHAs MPOBOAUMOCTH MOJNYNPOBOAHUKOB. CBolicTBa pP—N-mepexona.
[TomrynpoBOJHUKOBBIE TIPUOOPEI.
DIEeKTPUUYECKUN TOK B paCTBOpaX M PacIiaBax AIEKTPOIUTOB. DICKTPOIUTHUECKAS JUCCOLUALINS. DIEKTPOIIU3.
DneKkTpudecKuil Tok B razax. CaMOCTOSTENbHBIN U HECAMOCTOSATENbHBIN pa3psia. Monuus. [1na3zma.
TexHudeckue yCTpPOWCTBa U MPAKTHUECKOE NPUMEHEHHE: aMIIEpPMETP, BOJBTMETP, PEOCTaT, MCTOUYHUKH TOKa,
AJICKTPOHArPEBATENIBHBIC TPUOOPHI, AIEKTPOOCBETUTEIBHBIE MPHOOPHI, TEPMOMETP COMPOTHUBIICHUS, BaKyyMHBIH
ZTNOJI, TEPMICTOPHI U (POTOPE3UCTOPHI, TOTYTIPOBOIHUKOBEIN TUO, TaThbBAHHKA.
Jlemoncmpayuu
M3MepeHue cuiibl TOKA U HANPSKEHUS.
3aBUCHMOCTL COTIPOTHBIICHUS ITWIMHIPHUICCKUX IPOBOTHUKOB OT JUIMHBI, IDIOIMIATH TIOIIEPEYHOTO CEUYCHHS |
Martepuana.
CMmellaHHOe coeqMHEHUE MPOBOIHUKOB. IIpsimoe u3MepeHue 5iaeKTpoABIKYyIIeH cuibl. KopoTkoe 3amMbIkaHue
rajibBaHUYECKOrO 3JEMEHTA U OLICHKAa BHYTPEHHErO COMNPOTUBIECHUS. 3aBUCHMOCTH COINPOTHUBIICHHS METANIOB OT
Temmnepatypsbl. [IpoBoAUMOCTb 351eKTponuTOB. UCKpoBOM pa3psa U NpOBOAUMOCTb BO31yXa.
OOHOCTOPOHHSSI MPOBOAUMOCTh AUOJA.
Yyenuueckuii sxcnepumenm, nabopamopruvie pabomol
N3yueHue CMEIaHHOrO COEIMHEHHSI PE3UCTOPOB.
N3mepenue 31eKTpOABHKYILIEH CUIIbl MICTOYHHUKA TOKA U €0 BHYTPEHHETO COMPOTUBRIICHUSL.
Habmonenue snexrponmnsa.
MexnpeamMeTHble CBSI3U
Usyuenne xypca ¢usukn 06a3oBoro ypoBHA B 10 Kimacce OCYIIECTBIAETCA C YYETOM COAEpPKATEIbHBIX
MEXMPEAMETHBIX CBSI3eH C KypcaMH MaTeMaTHUKH, OMOJIOTUN, XUMUH, Teorpadiu U TEXHOJIOTHH.
Meosicnpeomemuvie nowsimus, CBS3aHHBIE C HM3YYCHHEM METOJIOB HAYYHOTO TIO3HAHWS: sIBIICHHE, HAayYHBIA (DaKT,
TUNoTe3a, Pu3ndeckas BeIMYnHa, 3aKOH, TeOpHUs, HaOII0IeHNE, SKCIIEPUMEHT, MOJICIIMPOBaHUE, MOJIEIh, N3MEPEHHE.
Mamemamuxka. pelieHUe CUCTEMBl YpaBHEHUH, THUHEWHas (yHKIHA, apadoa, runepOorna, uX rpadukd U CBOMCTBA,
TPUTOHOMETpUYECKHEe (PYHKIIMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPHI M MX TIPOSKIIMK HA OCH KOOPJUHAT, CIIOKEHUE BEKTOPOB.
buonocus: Mmexanudeckoe JIBUXKCHHE B )KMBOM mpupoae, auddysus, ocMoc, TEII00OMEH KHUBBIX OPraHU3MOB (BHJIBI
TeIUTOTIepeIad, TEIJIOBOE PABHOBECHE ), HICKTPHUCCKHE SBJICHUS B )KUBOU IIPHPOJIE.
Xumus: TUCKPETHOE CTPOCHHE BEIIECTBA, CTPOSHNE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA, MOJISIPHAS Macca, TeTUIOBBIC
CBOMCTBA TBEPABIX TEJ, KUIKOCTEH U Ta30B, JIEKTPUUECKHUE CBOMCTBA METAJUIOB, AJIEKTPOIUTHYECKAS TUCCOLAALIMS,
rajbBaHHUKa.
Teoepagpus: BIaXXHOCTH BO3yXa, BETPhI, 0ApOMETpP, TEPMOMETP.
Texnonoeus: mpeoOpa3oBaHue IBIKECHUN C MCIOIH30BAHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE, MOMITUITHUKH,
WCIIONIH30BAaHUE 3aKOHA COXpAHEHUS HMMITYJIhCa B TEXHHKE (pakeTa, BOJOMET M JPYTHE), JABUTATEIh BHYTPCHHETO
CropaHus, MapoBas TypOMHA, OBITOBOW XOJIOAWIBHHMK, KOHIWIIMOHEP, TEXHOJOTMHM TOJIYYEHUS COBPEMEHHBIX
MaTepuaioB, B TOM YHCIIC HAHOMATEPHAIOB, W HAHOTEXHOJIOTWH, >JIEKTPOCTATHYECKAs 3alluTa, 3a3eMJICHHC
3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPUHTEP, 3IJICKTpPOHArpeBaTeIbHBIE MPUOOPHI, 3JIEKTPOOCBETUTEIIBHBIC
MpUOOPEI, TaJbBAHUKA.

11 KJIACC

Paznen 4. DiaekTpoauHaAMHUKA
Tema 3. Maznummnoe none. IneKmpomMazHumMHAA UHOYKUUA
ITocrossHHble MarHuThl. B3anmoneicTBUe MOCTOSHHBIX MarHUTOB. MarHuTHoe 1nojie. BeKTop MarHUTHON MHIYKIIUU.
[TpuHIMTI CynepHno3ulMM MarHUTHBIX nojield. JIMHUM MarHUTHOM MHAYKUUKU. KapTuHa TUHUA MarHUTHOW MHAYKUIWU
TOJIs1 TOCTOSIHHBIX MarHUTOB.
MarnuTHOe IMoOJie MPOBOJHMKA C TOKOM. KapTuHa JWHUN WHAYKIIMUM MarHUTHOTO MOJA JUIMHHOIO MPSIMOTO
MPOBOJIHUKA M 3aMKHYTOTO KOJBIIEBOTO MPOBOAHMKA, KaTymiku ¢ TokoM. OmbIT Opcreaa. BzaumopeiicTBue
MIPOBOJIHUKOB ¢ TOKOM. Cuia Amrepa, e€ MOJIyJb U HalpaBJICHUE.



Cuna JlopeHua, €€ Moayslb M HampapieHHe. [[BMKeHHE 3apsyKEHHOM 4YacTHIbl B OAHOPOAHOM MAarHMTHOM IIOJIE.
Pabora cuner JlopeHna. SIBieHuE SNEKTPOMAarHUTHONH WHAYKIHMU. [IOTOK BEKTOpa MArHUTHOW WHITYKITHH.
ONEeKTPOABIIKYILAS CUJIa MHIYKIMH. 3aKOH 3JIEKTpoMarHuTHoi nuaykuuu dapanes.
BuxpeBoe anexTprudeckoe mnosie. DNEKTPOABIKYIIas CUIa HHAYKIUN B IPOBOJHUKE, IBUKYIIEMCS MOCTYNATENbHO B
oJlHOpoHOM MarHutHoM mofe. [IpaBuno Jlenma. MHnykTUBHOCTB. SIBIeHHE CaMOMHAYKIUH. ODIEKTPOABIKYILAS
CHJIa CAMOMHAYKIHHU. DHEPrHUsi MarHUTHOTO MOJIA KaTyIIKH C TOKOM.
OnekTpoMarHuTHoe moje. TeXHWYecKHe YCTpOMCTBa W MPAKTUYECKOE IPHUMEHEHUE: IIOCTOSHHBIE MAarHHTHI,
3JIEKTPOMArHUTEHI, 3JIEKTPOJIBUTaTelb, YCKOPUTENN 3JIEMEHTAPHBIX YaCTHLl, MHTYKI[UOHHAS M1E€Yb.
Jlemoncmpayuu
OmnsIT Opcrena. OTKIOHEHUE IEKTPOHHOTO IyYKa MarHUTHBIM ITOJIEM.
JIvHMM MHAYKOIUKA MarHUTHOTO TIOJIsl. B3anMoeficTBrE IBYX MPOBOJHIKOB C TOKOM.
Cuna Awmrrepa./leiictBrue cubl JIopeHIIa Ha HOHBI AIEKTPOIUTA. SIBIEHUE 3JIEKTPOMATHUTHON HHTYKITHH.
[IpaBumo Jlenmna.3aBUCHMOCTE 3MEKTPOABIDKYIIEH CHIIBI MHIYKIIUH OT CKOPOCTH HW3MEHEHWS MAarHWTHOTO ITOTOKA.
SIBneHre CaMOMHAYKITHH.
Yuenuueckuii sxcnepumenm, nabopamoprwvie pabomuol
W3ydeHne MarHuTHOTO TIOJIST KATYIIIKU C TOKOM.
HccnenoBanne AeicTBUS OCTOSTHHOTO MarHUTa Ha paMKy C TOKOM.
HccrnenoBanne SBICHUS HIEKTPOMArHUTHOW WHAYKIIHU.

Paspeu 5. Kone6anusi u BOJTHBI
Tema 1. Mexanuueckue u 31eKMPOMAZHUNIHbLE KOEOAHUS
KonebarenpHas cucrema. CBoOOmHBIE MexaHWUYeckue KosieOaHus. ['apmoHmdeckue konebanwms. llepmon, wactora,
ammumatyna u (aza konebanuit. [IpyxuHHBI MasTHUK. MarteMaTWdeckuii MasTHHK. YpaBHEHHE TapMOHUYECKUX
koseOanuii. [IpeBparienne sHepruy Npy TAPMOHUIECKHIX KOJICOaHHIX.
KonebartenpHpii koHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KONE€OaHWS B HACATHHOM KOJeOaTeTbHOM KOHTYpe.
AHanorus Mexay MEeXaHMYEeCKHMHU U AJIEKTPOMAarHUTHBIMH KojeOaHusMu. Popmyrna TomcoHa. 3aKkoH COXpaHEHUS
SHEPTHUH B UIEALHOM KOJeOaTeITbHOM KOHTYPE.
[IpencraBnenne o 3aTyxarommx KoneOaHUSAX. BeiHyXIeHHbIE MexaHWdeckne kojeOaHus. PesoHanc. BeiHyxneHHbIe
AJIEKTPOMAarHUTHEIE KOJeOaHusl.
IlepemenHblil TOK. CHHYCOMIANBHBIM IEPEMEHHBI TOK. MOIIHOCTh NEPEMEHHOTO TOKAa. AMIUIUTYOHOE H
JeHCTBYIOIEe 3HAYSHHE CHUITBI TOKA M HAITPSKEHUSI.
Tpanchopmarop. IIpoussoiucTBo, mepenada U NOTPEOICHUE SIEKTPUUCCKONH DHEPrHH. DKOJOTHUYCCKHE PUCKU TPH
MIPOM3BOCTBE AMEKTPoIHEPruu. KynbTypa HCTIOIB30BaHMS SIEKTPOIHEPTUH B IOBCEAHEBHOM JKHU3HU.
TexHnyeckue ycTpoOHCTBA M TNPAKTUYECKOE MPHUMEHEHHUE: SJIEKTPUUYECKH 3BOHOK, T€HEpaTop MEepEeMEHHOTO TOKa,
JIUHUH 3JIeKTporepeaay.
Jlemoncmpayuu
HccnenoBanne mapaMeTpoB KoyiebaTeIbHOW CHCTEMBI (TIPYKHMHHBINA MITH MaTEMaTHUECKUI MasTHUK).
Habnronenue 3aTyxaronmx KoiaeOaHui.
HccenenoBanre cBOWCTB BRIHYKIEHHBIX KOJICOaHMA.
Hao6monenue pe3onanca.
CB00OOTHBIE 3JIEKTPOMArHUTHBIEC KOJICOaHMSL.
OcnumiorpaMMBI (3aBUCHMOCTH CHITBI TOKA U HATIPSDKEHHUA OT BPEMEHHM) IS SJIEKTPOMArHUTHBIX KOJieOaHuH.
Pe3onanc npu mocnenoBaTenbHOM COEANHEHUH PE3NCTOPA, KaTyIIKH WHAYKTUBHOCTH M KOHJIEHCATOPA.
Mopenb TUHUH 3NEKTPOTIepeIadH.
Yuenuueckuii sxcnepumenm, rabopamopHuvie pabomuol
HccnenoBanne 3aBUCHMOCTH TIEpHOJIa MAJIBIX KOJIEOaHUH Tpy3a HAa HUTH OT JJIMHBI HUTH U Macchl rpy3a.
HccnenoBanne nepeMeHHOT0 TOKA B LIEMH U3 MOCJIEA0BATENHHO COEAMHEHHBIX KOHAEHCATOPA, KaTYIIIKH M PE3UCTOPA.
Tema 2. Mexanuueckue u 31eKmpoMazZHUnHble 80JIHbL
MexaHndeckie BOJHBI, YCIIOBHS pacmpoctpaneHus. Ilepwoa. CkopocTh pacnpocTpaHeHHWsS W JUIMHA BOJIHBI.
[Momepeunsie U PoO0IBEHBIC BOJTHEL. HTepdepeHius u qudpakins MEXaHHIeCKAX BOJTH.
3Byk. CkopocTh 3ByKa. ' poMKocTb 3ByKa. Bricota ToHa. TemOp 3ByKa.
DJeKTpOMarHUTHBIC BOJHEL. Y CIIOBHS M3Ty4EHHsI SIEKTPOMAarHUTHBIX BOJIH. B3anMHuas opuentanus sekropos E, B, V
B DJEKTPOMarHuTHOW BonHE. CBOWCTBA 3IEKTPOMATHUTHBIX BOJH: OTPaXEHUE, NPEIOMIICHHE, MOJsApHU3aLHNs,
mudpaxust, narepdepenus. CKopocTs JIEeKTPOMAarHUTHBIX BOJH.



[kana »MeKTpOMarHUTHBIX BOJH. [[ppuMeHeHne 3JIeKTPOMarHUTHBIX BOJTH B TEXHHUKE U OBITY.
[IpuHnIKIIEL pagrocBs3u U TeneBuIeHUs. Paguonokanys.
DNEeKTPOMArHUTHOE 3arpA3HEHUE OKPYKAIOIIEeH cpebl.
TexHn4yeckue yCcTpoicTBa U MPAKTUUECKOE MPUMEHEHUE: MY3bIKAJIbHBIE HHCTPYMEHTHI, YIBTPa3ByKOBas JUAarHOCTHKA
B TEXHHUKE U MEIULIMHE, pajap, paluonpuéMHHUK, TeJIEeBU30D, anTeHHa, Tenedon, CBY-neys.
Jemoncmpayuu
O6pa3oBaHue U pacpoOCTPaHEHUE MONEPEYHBIX U MPOIOIBHBIX BOJH.
Konebmtomeecst Teo Kak MCTOUHUK 3BYKA.
Habnronenue orpaxkeHus: 1 MpeIOMICHUS] MEXaHUUECKUX BOJIH.
Habnronenune narepdepeHnn u 1uppakinid MEXaHUIECKUX BOJIH.
3BYKOBOI pe30oHaHC.
Habmonenne cBsi3M rpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTATYION U 9aCTOTOM KoJeOaHui.
HccnenoBanne CBOMCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaKEHHE, IPENOMIICHHE, MoJsipu3anus, Iudpakuus,
HHTEphEPCHITHS.
Tema 3. Onmuxa
I'eomerpuyeckas ontuka. IIpsMonnHelHOE pacnpoCTpaHEHHE CBETa B OAHOPOIHOM cpene. JIyu cBera. ToueuyHsiid
HCTOYHUK CBETA.
Otpaxenne cBeTa. 3aKOHBI OTpaxeHus cBeTa. [locTpoeHne n300paKeH B IIIOCKOM 3epKalle.
[Ipemomnenue cpera. 3akOHBI MpeNOMIIEHHs cBeTa. AOCONMIOTHBINA TMOKa3aTenb npenomieHus. [lomHoe BHyTpeHHee
orpaxenue. [IpenenbHblil yroi noiHOro BHYTPEHHETO OTPAXKEHUSL.
Hucniepcus cBera. ClnoxkHBIN cocTaB Oenoro ceera. L[BeT.
Cobuparomme u paccenBaromue JHH3b. ToHKas nuH3a. DOKyCcHOE paccTOSHUE W ONTHYECKas CHa TOHKOW JIMH3HIL.
[loctpoeHne w300pakeHWd B COOMPAIOIIMX W PACCEMBAIOIMUX JHH3aX. POopMyrna TOHKON JHH3BL YBeJIHMUYEHHE,
JaBaeMO€ JIMH30M.
[Ipenenbl pUMEHUMOCTU T€OMETPUUECKON ONTUKU.
BonnoBass ontuka. UHTepdepenuus cBera. KorepeHTHble HCTOYHUKH. YCIIOBHS HAOJIOJCHHS MAKCUMyMOB U
MUHHMMYMOB B HHTE€P(QEPECHINOHHON KapTUHE OT ABYX CHH()A3HBIX KOI'€PEHTHBIX UICTOUHHKOB.
Hudpakous cBera. JudpakuuonHas pemérka. YcinoBUe HAOMIOAEHHS TIJVIABHBIX MAaKCHUMYMOB IpH HaJCHHUU
MOHOXPOMAaTHYECKOr0 CBETa Ha AU(YPAKIIMOHHYIO PEIIETKY.
[Nonsipuzanus ceera.
TexHUUeCKHe YyCTpOMCTBA M TPAKTHYECKOE NpPUMEHEHHe: OYKH, Jyna, (oToammnapar, MPOSKIMOHHBIN ammapar,
MHUKPOCKOII, TEJIECKOII, BOJJOKOHHAS! ONTHKA, TU(PPAKIIUOHHAS PEIIETKA, TTOJISIPOUI.
Jlemoncmpayuu
[IpsamonuHeliHOE pacIpoCcTpaHEeHUE, OTPaKEHHE U IpeoMiieHHe cBeTa. ONTHYECKHE TPUOOPEI.
[TonHoe BHyTpeHHee oTpakeHrne. Moens CBETOBOIA.
HUccnenoBanne cBOCTB M300paKEHUI B JINH3AX.
Mopenu MUKpOCKOIIa, TEJIECKOIIA.
Hab6mronenue uaTepdepeHImm creTa.
Habnronenune nudpakmm cera.
Hab6monenue nucrepcuu ceTa.
[Tomyuenue criekTpa ¢ MOMOIIBIO PU3MBL.
[Nony4eHue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEMIETKH.
Habmonenne monsipusamum cBera.
Yuenuueckuii sxcnepumenm, rabopamophuvie pabomuol
N3mepenne mokazaTens MpeaoMIIeHHs CTEKIa.
WccnenoBanne cBOWCTB M300pakeHUH B TMH3AX.
Hab6monenue nucmepcuu creTa.
Pa3gen 6. OcHOBBI clleIUAIBHON TEOPHH OTHOCHTEIbHOCTH
I'paHuibl TPUMEHMMOCTH KJlaccuueckodl MexaHuku. IlocTynaTel crHenuanbHOM TEOPUHM OTHOCHUTEIBLHOCTH:
MHBapUAHTHOCTh MOJYJISl CKOPOCTH CBETA B BaKyyMe, IIPUHIUI OTHOCUTEIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTH OTHOBPEMEHHOCTH. 3aMeJIEHNE BPEMEHH U COKPAILEHUE JITHHBI.
OHeprus U UMITYJIbC PEISTHBUCTCKON YaCTHIIBI.
CBsI3b Macchl ¢ SHEPTHEN U UMITYJIBCOM PENSITUBUCTCKOM YacTHIIBI. DHEPTUs MOKOSI.



Paspea 7. KBanToBas ¢puznka
Tema 1. Inemenmol K6AHMOGOH ONMUKU
®otonsl. Popmymna [lnanka cBs3u 3HEeprun (HOTOHA C €r0 YACTOTON. DHEPrUA U UMITYJIbC (POTOHA.
Otkpeitue u uccnegoBanue poroaddexra. Onpiter A. I'. Ctonerosa. 3akoHsl poTodddexTa. YpaBHeHHE DHHIITEHHA
st poroddpdexta. «KpacHas rpanuna» Goroaddekra.
Hasnenue ceera. Onbithl 1. H. JIeGenena.
XUMHYECKOE JEHUCTBUE CBETA.
TexHuueckne yCTPOHCTBa M MPAaKTUYECKOe TpUMEHEHHe: (OTOdIeMeHT, (OTOAAaTUMK, CONHEYHas Oarapes,
CBETOJUO/.
Jemoncmpayuu
®oTto3(dexT Ha ycTaHOBKE ¢ TUHKOBOW TUTACTHHOM.
HccenenoBanne 3ak0HOB BHEITHETO GoTodddekTa.
Cseroauon.
Comnnedanas Oarapes.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnbiTel Pesepdopaa o paccesanto o -yactuil. [lLmanerapnas momens aroma. IlocTymats
Bopa. Wznydenne m mormomierne (OTOHOB MPH TEpexojie aToMa C OAHOTO YPOBHS DHEPTUU Ha Apyroil. Bumas
cnekTpoB. CIEKTp YpOBHEH SHEPrUU aTOMa BOAOPOaA.
Bonnossie cBoiicTBa yactull. Bonuel ne bpoitna. KopnyckyaspHO-BOIHOBOH Ayaau3M.
CrioHTaHHOE U BBIHY)KJCHHOE U3JTy4CHHE.
TexHnyeckue yCcTpOHCTBA M MPAKTHUECKOE NMPUMEHEHHE: CIIEKTPAIBHBIN aHalu3 (CIEKTPOCKOI), Ja3ep, KBAaHTOBBIHA
KOMIIBIOTED.
Lemoncmpayuu
Monens onbiTa Pesepdopna.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habnronenune nMHeHYaThIX CIIEKTPOB M3IIyUCHHUS.
Jlazep.
Yuenuueckuii axcnepumenm, rabopamopuvie pabomoi
HaGmonenne nuHeHyaToro crexkTpa.
Tema 3. Amomnoe aopo
DKCIEPUMEHTHI, JIOKa3bIBAIONINE CIIOKHOCTh CTpOoeHus spa. OTKpeiTHE paanoakTuBHOCTH. OmbIThl Pesepdopna mo
ONpPENCICHUIO COCTaBa paJMOaKTUBHOrO wu3nydeHus. CBoiicTBa anbda-, OeTa-, TraMMa-u3Ny4yeHus. BrusHue
PaAMOaKTUBHOCTH Ha KUBBIE OPTaHNU3MBI.
OTtkpbITHE TIpOTOHA W HelTpoHa. HykmnonHas monens snapa I'eiizen6epra—lBanenko. 3apsa siapa. MaccoBoe 4mciio
sinpa. M3oTomsl.
Anbda-pacmiag. IIeKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnai. ['amMMa-u3nydeHre. 3aKoH paJMOaKTUBHOIO paciaja.
DHeprus CBsI3W HYKJIOHOB B sjpe. SnepHbie cunbl. Jledekt macchl sipa.
SnepHble peakiuu. [lenenue u cunTes suep.
SAnepusiit peaktop. TepmosimepHblii cuHTe3. [Ipo0neMbl W TMEPCHEKTHBHI SIIEPHON SHEPTeTHKH. DKOIOTHYECKUE
ACTEKTHI SAEPHON IHEPTETUKH.
OnemeHTapHbIe YacTHIBI. OTKPBITHE TO3UTPOHA.
MeTo/1bl HaOJTFOICHNS U PETUCTPAIMY 3JIEMEHTAPHBIX YaCTHIL.
dyHIaMeHTalbHbIC B3aUMOCHCTBUS. ENMHCTBO (PM3MUYECKOM KapTHUHBI MHpa.
TexHuueckue ycTpoucTBa U MPAKTUYECKOE NMPUMEHEHHUE: JIO3UMETP, Kamepa BunbcoHa, aepHbIi peakTop, aToMHasd
Oomoa.
Jlemoncmpayuu
Cu€TunK MOHM3UPYIOIMNX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamophuie pabomuol
Hccnenopanne TpekoB 4acTull (110 TOTOBBIM (hoTOrpadusim).

Paspes 8. Di1eMeHTHI ACTPOHOMUM M ACTPOPHU3UKH
Otansl pa3BUTHs acTpOHOMUU. [IpuKiIanHOEe 1 MUPOBO33pPEHUECKOE 3HAUEHNE ACTPOHOMUH.
Bun 3Bé3nnoro HeOa. Co3Be3aus, spKue 3BE3bI, IUIaHEThI, UX BUAUMOE IBUKCHUE.
ConHeynas cucrema.



Connue. ConneuHast akTUBHOCTh. Mcrounuk sneprun ConHia M 3BE31. 3BE3IBI, X OCHOBHBIE XapaKTEPUCTHUKH.
JnarpaMMa «CHEKTpajabHBINA KJIACC — CBETUMOCTBY. 3BE3/BI ITIAaBHOM IMOCIEN0BATENBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» JIJIs1 3BE37 TNIaBHOM mocienoBaTenbHOCTH. BHyTpeHHee cTpoeHue 3B€31. CoBpeMeHHbIE NPEACTaBICHUS
0 MIPOUCXOKIEHUH U 3BoroLMU CoJHIIA U 3BE3/1. DTambl )KU3HU 3BE3].
Mneunsiit Ilyte — nama [amaktuka. Ilomoxenue u nBwxkenue Connua B ['amaktuke. Tumsl rajgakTHK.
Pannoranaxtuku u kBazapsl. UEpHBIE ABIPHI B sipax TajJakTHK.
Bcenennas. Pacimpenue Beenennoii. 3akon Xa66ma. Pazoeranue ranaktuk. Teopus Bonbmoro B3peiBa. PenukroBoe
W3ITy4YeHHE.
Macmrabnas ctpyktypa Beenennoii. Meraranaktuka.
Hepeménnrlie mpobiaemMbl acTpOHOMUMU.
Yyenuueckue nabnooenus
HaGnronenust HEBOOPYXKEHHBIM IJ1a30M C HCIOJIb30BAHHMEM KOMIIBIOTEPHBIX NPWIOKEHUH sl ONpEesICHUs
MOJIOXKEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE c03Be3a1s CeBepHOIo MONyIapus U IpKUE 3BE3bI.
Ha6monenus B teneckon Jlynsl, mnaner, Mneunoro [lyTu.
O0o61mariee NOBTOPpEeHHE
Ponp ¢u3nku 1 acTpOHOMUU B SKOHOMHUYECKOW, TEXHOJIOTHYECKOH, COMANBHON U 3THYECKOU cepax AeITeIbHOCTH
YeJIOBEKa, POJIb M MECTO (PM3UKHU M aCTPOHOMHHU B COBPEMEHHON Hay4YHOU KapTUHE MUPA, POJIb GU3UUECKON TEOPUHU B
(hopMHpOBaHWU TIPENCTABICHUN O (U3UYECKOW KapTHHE MHpa, MECTO (PH3MUEeCKOd KapTHHBI MHpa B OOIIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX NPEACTABICHUN O IPUPOJIE.
MexnpeaMeTHble CBSI3U
Wzyuenne kypca ¢usuku OasoBoro ypoBHA B 11 kiacce ocymiecTBisieTcsi ¢ Y4€TOM COAEp)KaTEIbHBIX
MEXIIPEIMETHBIX CBS3EH ¢ KypcaMy MaTeMaTHKU, OMOIOTHH, XMMUH, Teorpaduu 1 TEXHOIOTHH.
Mesicnpeomemnvle nonsamusi, CBA3aHHBIE C HM3yYE€HHEM METOAOB HAyYHOIO IO3HAHMA: SIBJICHUE, HAy4HbIM (akT,
TUII0TE3a, pU3nyecKas BEeINUKHA, 3aKOH, TeOpHs, HAOII0ACHUE, IKCIIEPUMEHT, MOAEIHUPOBAaHUE, MOJEIIb, H3MEPEHHE.
Mamemamuka: peLIeHWe CHUCTEMbl YpPaBHEHWH, TPUIOHOMETPUYECKHE (YHKIMU: CHHYC, KOCHHYC, TaHICHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI M HX NPOEKIUH Ha OCH KOOPAMHAT, CIOKEHHUE
BEKTOPOB, IPOU3BOIHBIE 3JEMEHTApHBIX (PYHKIMHA, NPU3HAKKM NOAOOMS TPEYrojJbHHUKOB, OIpEIeSCHHE IUIOMAAN
IJIOCKHUX QUryp ¥ 00bEMA Tell.
bBuonozus: snekrpuueckue sBICHUS B )KMBOM NPHUpOJE, KojeOaTeabHble IBMKEHHUS B KHBOH NPUPOXE, ONTHYECKHUE
SIBIICHUS B )KMBOH NPUPOJE, NEHCTBUE PaANALNN HA YKUBBIC OPTaHNU3MBI.
Xumus: CTpoeHHE aTOMOB M MOJIEKYJ, KpHUCTAIJIMUEcKas CTPYKTypa TBEPABIX Tell, MEXaHU3MBbl 00pa3oBaHUA
KPUCTAJUIMYECKON PEIIETKH, CIIEKTPaIbHbIA aHAJIU3.
T'eoepaghus: MarHUTHBIE TOJIOCA 3€MITH, 3aJIe)KH MarHUTHBIX PYJ, GOTOChEMKA 3eMHOM MMOBEPXHOCTH, Tpe/ICKa3aHue
3eMJIETPSICEHUI.
Texuonozus: TUHUM 3JIEKTpoIIepead, TeHepaTop MePEMEHHOT0 TOKa, SIEKTPOIBUraTelNb, MHAYKIIMOHHAS €4k, pajap,
paavonpuéMHUK, TeJICBU30p, aHTeHHa, Tenedon, CBU-meub, NpPOCKIMOHHBIM amnmapar, BOJIOKOHHAs OIITHKA,
coJtHeYHas 6arapes.
IInanupyemble pe3ybTaThl 0CBOEHHUS Y4eOHOro MpeaMeTa, y4eOHOro Kypca ( B TOM 4YHc/Ie
BHEYPOYHOIi 1esITeJIbHOCTH), y4eOHOT0 MOTYJIsl
«OU3UKA 10»
OcBoenne yueOHOTO Tipenmera «DPu3nKa» Ha YpOBHE cpenHero obmiero oOpa3zoBaHus (0a30BBI YPOBEHB) MOIHKHO
00ecreYnTh JIOCTM)KEHUE CJCIYIONINX JIMYHOCTHBIX, METANPEeJMETHBIX M TpPEAMETHBIX 00pa30BaTeIbHBIX
pE3yIBTaTOB.
JIMYHOCTHBIE PE3YJIBTATDBI
JImdaHOCTHBIE pe3ynbTaThl OCBOCHHS ydeOHOro mpeaMera «Pu3nka» AOKHBI OTpaKaTh TOTOBHOCTh M CIIOCOOHOCTH
00yYaroIMXcsi PyKOBOACTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEH NO3MIMENH JIUYHOCTH, CHCTEMOH IEHHOCTHBIX
OpPHEHTAlMH, MO3UTHUBHBIX BHYTPEHHUX YOEXKICHHH, COOTBETCTBYIOIIMX TPAIWIMOHHBIM IIEHHOCTSIM POCCHICKOrO
00I1IeCcTBa, pacIInpEeHNEe XKU3HEHHOTO OMBITA U OIIBITA IESATEIBHOCTH B MPOLIECCE PEa3allii OCHOBHBIX HalpaBICHUHN
BOCIHMTATENBHOM EATEIBHOCTH, B TOM YHCIIE B YaCTH!
1) rpaskaaHCKOro BOCTIMTAHUS:
c(OPMHUPOBAHHOCTH TPAXKIAHCKON MO3MLMHU 00YYaIOIIErocss Kak akTUBHOTO M OTBETCTBEHHOI'O WJIEHA POCCHUHCKOIO
0011eCTBA;
MPUHATHE TPAAULIUOHHBIX O0IIEYET0BEYECKUX TYMAHUCTUIECKHX U IEMOKPAaTHIECKUX LICHHOCTEH;



TOTOBHOCT BECTH COBMECTHYIO JEATENIFHOCTh B HMHTEpecax TIpakIaHCKOro oOIecTBa, Y4acTBOBaTh B
caMOoyIpaBJIeHNUH B 00pa30BaTeIbHOIN OpraHnu3alim;
yMEHHUE B3aUMOJIEHCTBOBATH C COLMAILHBIMU HHCTUTYTAMH B COOTBETCTBUU C UX QYHKUUSIMH U Ha3HAUCHUEM;
TOTOBHOCTBH K TYMAaHUTapHOW M BOJIOHTEPCKOM JEATEIILHOCTH;
2) IaTPUOTHYECKOT0 BOCITUTAHMS:
c(OPMHUPOBAHHOCTb POCCUHCKON TPaKIaHCKON UICHTUYHOCTH, AaTPUOTH3MA;
LEHHOCTHOE OTHOIICHHE K TOCYIapCTBEHHBIM CHMBOJIAM, JOCTIDKEHHUSM POCCHHCKMX YUEHBIX B oOsacTH (pu3uku u
TEXHUKH;
3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHHUS
c(OpPMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHMS, 3TUUECKOTO TIOBEICHUS,;
CIIOCOOHOCTD OLIEHUBATh CUTYaLUIO U IPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSACh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH, B TOM YHUCJIC B JE€SITEIbHOCTH YUEHOTI0;
OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOEHUE yCTOWIMBOTO OYyILIEro;
4) 3¢TEeTHYECKOro0 BOCIIUTAHMA:
3CTETUUYECKOE OTHOIIEHHE K MUPY, BKJIIOYasi 3CTETUKY HAYYHOTO TBOPUECTBA, IPUCYIIEro (GU3MUECKON HayKe;
5) Tpy10BOro BOCHIUTAHUS:
HHTEpEC K Pa3ludHbIM cepam npodecCHOHANBHON NESITENbHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PM3UKON U TEXHUKOM,
YMEHHE COBEpIIaTh OCO3HAHHBINA BEIOOP OyayIuei npodeccun 1 pealn30BbIBaTh COOCTBEHHBIE )KU3HEHHbIE ILIaHBL;
TOTOBHOCTH ¥ CITOCOOHOCTH K 00pa30BaHHIO i CaMOOOPa30BaHMIO B 00JaCTH (PM3UKH HA TIPOTSHKEHUH BCEH KU3HM,
6) IKOJIOrHYeCKOr0 BOCIIHTAHMS:
c(OpPMHUPOBAHHOCTD IKOJIOTUIECKOH KyJIBTYPbI, 0CO3HAHUE ITI00ATBHOTO XapaKTepa SKOJIOTMYECKHUX MPOoOIeM;
[JIJAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUI B OKpPYXKAIOIIEH Cpeie HA OCHOBE 3HAHUS LENel YCTOWYMBOIO pa3BUTHUS
4eJI0BEUECTBRA;
pacLIpeHne OMbITa JeSITENbHOCTH SKOJIOTHUECKON HAIIPAaBICHHOCTH HAa OCHOBE UMEIOIINXCS 3HAaHUU 110 (PHU3HKE;
7) HEHHOCTH HAYYHOI'0 IO3HAHMS:
c(OpPMHUPOBAaHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTHs (PU3NUECKON HAYKH;
OCO3HAHUE LIEHHOCTU HAYYHOH AEATEJbHOCTH, TOTOBHOCTh B IPOLIECCe U3YyUEHUS! (PU3UKH OCYLIECTBIATH IPOCKTHYIO
U MCCIIE0BATENBCKYIO AEATENIbHOCTh HHANBUAYAIBHO U B TPYIIIIE.

METANPEJIMETHBIE PE3YJIbTATbBI

IMo3naBaTeabHbIe YHHBEPCATIbHBIE YUeOHbIE AeiiCTBHUSA

Bba3oBble Jornyeckue aeiicTBus:
CaMOCTOSITEIBHO (POPMYIHPOBATH M aKTYAIN3UPOBATh IPOOJIEeMy, pacCMaTPHBATh €€ BCECTOPOHHE;
OIIPEIEIISATH LIENH JACATENLHOCTH, 33/1aBaTh MapaMeTPhl M KPUTEPUU HX JTOCTHKEHUS;
BBISIBIISITH 3aKOHOMEPHOCTH Y IIPOTUBOPEUHSI B PACCMATPUBAEMBIX (PU3UUECKUX SBICHUSIX;
pa3palaThiBaTh IUIAH PEIICHUS MPOOJIeMbl C YYETOM aHalM3a HMEKOIIMXCS MaTePUANBbHBIX M HEMaTePHAJIbHBIX
pecypcos;
BHOCUTbH KOPPEKTHUBHI B AEATEIILHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LEJISIM, OLICHUBATh PUCKH ITOCIIEACTBUIH
JeSITeNbHOCTH;
KOODAWHHUPOBAaTh M  BBIIOJHATH pPabOTy B YCIOBHSIX pPEalbHOr0, BUPTYyaJbHOTO M KOMOMHHUPOBAHHOTO
B3aUMOJICHCTBUS;
pa3BUBATh KPEaTUBHOE MBIIIUICHHE NIPU PEILICHUH )KU3HEHHBIX TPOOIIEM.

BazoBrble ucciefoBaTebCKHe NeiCTBUA:
BJIaJIETh HAYYHOH TEPMUHOJIOTHUEH, KITIOUYEBBIMH MOHATHAMHU M METOAaMHU (PU3MUYECKOI HAYKH;
BJaJIeTh HaBBIKAMH y4eOHO-MCCIIEIOBATENBCKON U MPOEKTHOW NESATEIBHOCTH B OOJIACTH (PU3MKH, CIIOCOOHOCTBIO H
TOTOBHOCTBIO K CaMOCTOSTENIbHOMY IIOMCKY METOJIOB peIIeHHs 3a1a4 (U3MYECKOro COAEp KaHUs, MPUMEHEHHIO
Pa3NUYHBIX METOJOB NO3HAHMS;
BIaJeTh BUAAMHU JESITEIbHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHHUS, €ro WHTEpHIpeTalud, NpeoOpa3oBaHUIO U
MPUMEHEHHUIO B Pa3INYHBIX YU€OHBIX CHTYallUsIX, B TOM YHCIIE TIPU CO3IaHUH YUEOHBIX MPOEKTOB B 00JaCTH (PU3HKH;
BBISIBIISITH TPUYMHHO-CIICACTBEHHBIE CBSI3U U aKTYaJIM3UPOBATh 3a7ady, BBIIBUTATH TUIOTE3Y €€ pelIeHUs, HaXOIUTh
apryMEHTHI JJ15 10Ka3aTelbCTBa CBOMX YTBEP)KICHHH, 3a1aBaTh NapaMeTphbl U KPUTEPUH PEILCHHUS;
aHaJIM3UPOBATh TONYyYEHHbIE B XOJE PEIICHMS 3afadll pe3yibTaThl, KPUTHUECKH OICHWBATh WX IOCTOBEPHOCTD,
MPOTHO3UPOBATh H3MEHEHHE B HOBBIX YCIOBUSX;



CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 3a/a4d B OOpa30BATENbHOW AEATENFHOCTH, B TOM YHCIE MPH U3yYCHUH
¢bu3uKy;
JlaBaTh OLECHKY HOBBIM CHTYaIUsIM, OLICHHBATh MPHOOPETEHHBIN OMBIT;,
yYMETh MEPEHOCUTH 3HAHUS M0 (PU3KKE B MPAKTHUYECCKYIO 00JIACTh KU3HEACATEIbHOCTH;
yMETh MHTETPUPOBATh 3HAHMSI U3 PAa3HBIX MPEIMETHBIX 00JacTeii;
BBIIBUTaTh HOBBIE UEH, IIpeJlaraTb OpUTHHAIbHBIE MTOAXO0 bl U PELICHHUS;
CTaBUTH MPOOJIEMBI U 334a4H, AOMYCKAIOIIUE albTePHATHBHbIEC PELICHUSI.

PaGorta ¢ ungopmanueii:
BJaJeTh HaBBIKAMH MONY4YeHUS HHPOpManuU (U3MYECKOTO CONEpKAaHUS W3 HWCTOYHHUKOB PAa3HBIX THUIIOB,
CaMOCTOSITEIBHO OCYIIECTBIISTh MIOMCK, aHAJIN3, CHCTEMATH3aIMI0 U UHTEPIIPETALMIO HH(POPMALIUU Pa3IMYHbIX BUIOB
1 (HopM TIpeaCTaBICHNS;
OLIEHMBATh TOCTOBEPHOCTH HH(POPMALIUH;
UCIONb30BaTh CPEACTBA HMH()OPMAIMOHHBIX M KOMMYHHMKALMOHHBIX TEXHOJOIMH B PEIIEHHH KOTHUTUBHBIX,
KOMMYHHMKAaTUBHBIX U OPraHU3ALMOHHBIX 33Ja4 C COOMIOCHUEM TpeOOBaHMN SPrOHOMHKH, TEXHHUKH 0€30MacHOCTH,
TUTHEHBI, pecypcocOepekeH s, IPAaBOBBIX U STHYECKUX HOPM, HOpM MH(POPMaLMOHHON 0€301acHOCTH;
CO311aBaTh TEKCTHI (PU3MUYECKOTIO COAEPKAHMS B Pa3InUHBIX opMaTax ¢ yu€TOM HasHaYeHUsI HHPOPMALMH U 1IETIEBON
ayIUTOPHUH, BBIOMpAsi ONTUMATIBHYIO (OPMY MIPEACTABICHHUS U BU3yaTH3aALIUH.

KoMMyHMKaTHBHBIE YHUBEpPCaJIbHbIE YueOHble 1elicTBUsL:
OCYILECTBIIATH OOIIEHNE Ha yPOKax (PU3UKU U BO BHE-YPOUHOU AEATEILHOCTH;
pacno3HaBaTh NPEANOCHIIKH KOH(GINKTHBIX CUTYallui U CMTr4aTh KOH(QIUKTHL;
Pa3BEPHYTO U JIOTHYHO U3JIAraTh CBOIO TOUKY 3PEHHS C HCIIOJIb30BAHUEM SI3bIKOBBIX CPEIICTB;
MIOHUMATh ¥ UCIOJIb30BaTh IPEUMYIIECTBA KOMAaHIHON U UHIUBHUIYyaIbHOH pabOTHI;
BBIOMPATh TEMAaTHKY U METOJBI COBMECTHBIX JCHCTBUI ¢ y4€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaXKIOr0 4eHa
KOJIJICKTHBA,;
IPUHUMATE L€ COBMECTHOM IEsTEIbHOCTH, OPraHU30BBIBAaTh W KOOPAMHUPOBATH ACUCTBHUA MO €€ NOCTHXKCHHMIO:
COCTaBIIAITH IJIaH JCHCTBUH, pacipenensTh POy ¢ yUETOM MHEHUH YYaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOM
paboTHI;
OLIEHMBATh KayeCTBO CBOErO BKJaJa M KaXXKAOTO YYaCTHHKAa KOMaHIbl B OOIIMI pe3ynpTaT MO pa3paboTaHHBIM
KPUTEPHSM;
npeJiaraTh HOBbIE IPOEKTHI, OLIEHUBATh UAEH C MO3ULUH HOBU3HBI, OPUTHHAIBHOCTH, IPAKTHYECKOIN 3HAYMMOCTH;
OCYIIECTBJIATh TO3UTHBHOE CTPATETHUYECKOE IOBEACHHE B pA3JIMYHBIX CHUTYyallUMsAX, IMPOSBIATH TBOPYECTBO U
BOOOpakeHHe, OBITh MHUIIMATUBHBIM.

PeryasiTuBHBIE YHHBepcaJbHbIe yieOHbIe AelicTBUSA

Camoopranuszanus:
CaMOCTOSITEIBHO OCYIIECTBIISITh ITO3HABATENLHYIO JEATEIILHOCTh B 00JacTH (PU3MKM W aCTPOHOMHH, BBISBISATH
MpoOJIeMbl, CTABUTh U (OPMYJIMPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITETIbHO COCTABIIATH IJIAH PEHICHHs] PACYETHBIX M KA4eCTBEHHBIX 3a/ad, TUIAH BBITIOJHEHHS MPAKTUYECKOU
paboThI C YIETOM UMEIOIUXCA PECYPCOB, COOCTBEHHBIX BO3MOXHOCTEH M MPEAOYTEHNN;
JlaBaTh OIEHKY HOBBIM CHUTYAIIHSIM;
pacmupsTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX IPEANIOUYTCHUI;
JieNiaTh OCO3HAHHBIN BHIOOD, apTyMEHTHPOBATh €r0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHNUE;
OIIEHMBATh MPHUOOPETEHHBIN OTIBIT;
CrocoOCTBOBaTh (OPMUPOBAHUIO W MPOSIBICHUIO SPYAMIHMUA B 001acTH (PU3UKH, MOCTOSHHO IOBBIIIATH CBOU
00pa3oBaTesbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHATbHbIN UHTEJNIEKT:
JlaBaTh OILEHKY HOBBIM CHTYallMsiM, BHOCHTh KOPPEKTHBHI B JESTEIHHOCTH, OIIEHUBATh COOTBETCTBHE DPE3YJIHTATOB
LeJISIM;
BJIaJeTh HAaBBIKAMU IIO3HABATENBHON pe(IeKCHH Kak OCO3HAHHS COBEPIIACMBIX HEHCTBHH M MBICIUTEIBHBIX
IIPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHUH;
WCTIONB30BaTh MPUEMBI peIeKCUH IJIs1 OLICHKH CUTYalluH, BEIOOpa BEPHOTO PELICHUS;
YMEThH OLIEHMBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIKEHUIO;
MIPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX IIPHU aHAIN3€E PE3YIbTATOB ACITEIHHOCTH;
MPUHUMATE ce0sl, MOHUMAas CBOU HEJOCTATKU M JOCTOMHCTBA;



MIPUHUMATh MOTHUBBI U apTYMEHTHI APYTUX IIPHU aHAIN3€E PE3YIbTATOB ACITEIHHOCTH;
MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMINOKH.
B mporecce qocTIKEHHS TMYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MIPOTPaMMEI 110 (PU3UKE AJISl YPOBHS CpEAHEro 00MIero
oOpazoBaHusi y  OOyYarOIIUXCS ~ COBEPUICHCTBYETCS  OMOIMOHAJBHBIM  WHTEINIEKT,  MpeAroiaralonmm
c(hOpMUPOBAHHOCTE:
CaMOCO3HAHHS, BKJIIOYAIOLIETO CIIOCOOHOCTh MOHMMATh CBOE 3MOLMOHANBHOE COCTOSHHE, BUAETH HAIpPABICHUS
Pa3BUTHsI COOCTBEHHOH SMOIMOHALHON cepbl, ObITh YBEPEHHBIM B ce0e;
CaMOpETyJIUPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE NPUHUMATh OTBETCTBEHHOCTh 3a CBOE IIOBEJCHMUE,
CHOCOOHOCTD aIaITUPOBATHCA K AMOLIMOHATILHBIM U3MEHEHHUSIM U TIPOSIBIISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;;
BHYTPEHHEW MOTHMBAIlUM, BKJIIOYAIOMIEH CTpEMJICHHE K JOCTHXEHHIO LENH U YCIeXy, ONTUMU3M, HHUIIMATUBHOCTD,
YMEHHE JEHCTBOBATh UCXOS U3 CBOMX BO3MOXKHOCTEM;
OMIATHH, BKIIOYAIOMIEH CHOCOOHOCTh IOHMMATh AMOIMOHAIBHOE COCTOSHHE JPYTHUX, YYHTHIBATh €ro IIpH
OCYIIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTH K COYYBCTBHUIO U COTIEPEIKUBAHUIO;
COLIMAIbHBIX HABBIKOB, BKJIFOYAIOIINX CIIOCOOHOCTH BHICTpAaWBAaTh OTHOIIEHHS C APYTUMH JIFOJIBMH, 3a00THTHCH,
MPOSIBIISITH HHTEPEC U pa3periaTh KOHPIUKTHI.

HNPEJIMETHBIE PE3YJIBTATDI
K xoHmy oOyuenus B 10 Kjacce TpeaIMETHbIE peE3yJbTaThl Ha 0a30BOM YypPOBHE JIOJDKHBI OTPaXKaTh
c(OPMHUPOBAHHOCTh Y O0YYAOIIMXCSI YMEHUI:
JEMOHCTPHPOBATh HA MpPUMEpax PoJib U MeCTO (GU3UKU B (JOPMUPOBAHHU COBPEMEHHON HAyYHOW KapTUHBI MHpa, B
Pa3BUTUHU COBPEMEHHOM TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOU IE€ATEIbHOCTH JIOIEH;
YUYUTHIBATh TPAHUIBI TPUMEHEHHS U3YyYCHHBIX (PU3MYECKUX MOJENeH: MaTepuaibHas TOYKa, HHEePIHaIbHasl CHCTEMA
oTcuéra, abCOMIOTHO TBEPIOE TEJO, UCANIbHBIN a3, MOJCIN CTPOSHUS Ta30B, KUIKOCTSH M TBEPIBIX TEJ, TOUCUHBIN
AIIEKTPUYECKUHN 3apsi/ IPH pelIeHuH GU3NIECKUX 3a7ay;
pacno3HaBath (puzndeckue sBICHUS (IMPOLECCH) U OOBSCHATH MX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-
KMHETUYECKON TEOPUH CTPOEHUS BEUIECTBA U 3JIEKTPOJAMHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOIMHEHHOE
JIBIDKEHHE, CBOOOJHOE MaJeHUE Tell, JBWKECHHUE IO OKPY)KHOCTH, HMHEpLUs, B3auMoJieiicTBue Tten, anddysus,
OpOYHOBCKOE JBWKEHHE, CTPOCHHE JKWAKOCTEH W TBEPABIX Tell, M3MEHEeHHe o0hEMa Tel TpH HarpeBaHHUU
(oxyaxIeHun), TEIUIOBOE paBHOBECHE, HCIIApEHNE, KOHIEH AV, INIaBJIeHNe, KPUCTAJUIN3allNs, KUIIEHUE, BIaXXHOCTh
BO3/lyXa, TOBBIIICHHE [ABICHHS Ta3a MpPU €ro HarpeBaHWU B 3aKPHITOM COCYJIE, CBI3b MEXIy IapaMeTpamu
COCTOSIHHS ra3a B U30IPOLECCAX, JIEKTPU3ALMS TEJl, B3AUMOJCICTBUE 3apsI0B;
OIMCHIBATh MEXaHUUYECKOE JIBM)KEHHUE, HCIONb3ysd (U3NYEeCKHe BEJIMYUHBI: KOOpJAWHATA, IMYyTh, IMEpeMelIeHUE,
CKOpOCTh, YCKOpEHHE, Macca Tejla, CHJIa, HMITYJIbC Teja, KHUHEeTH4YecKas DSHEeprus, NOTEHIHalbHas JHEPIusd,
MexaHuueckass paboTa, MEXaHWYeCKash MOIIHOCTh, MPH OMHCAaHWK TPABUIILHO TPAaKTOBATh (PU3MUECKHH CMBICI
WCTIONB3YEMBIX BEIMYMH, X O0O3HAYEHUs W €JUHUIBI, HAXOAUTh (HOPMYIBI, CBS3BIBAIOLINE JaHHYIO (H3HYECKYIO
BEJIMYKHY C IPYTUMH BEJIMUUHAMM,
OIHCHIBATh W3YYEHHBIC TEIIOBBIE CBOIMCTBA TN U TEIUIOBBIC SIBJICHHUSA, HCIIONB3YSl (PU3NUYECKHE BEIUYUHBI: JIaBJICHHE
rasa, TeMIlepaTypa, CpEelHsAs KHUHETHYECKass HSHEPIHsl XaOTHUECKOrO MABIMIKEHUS MOJIEKYJ, CPEIHEKBAIPATUUIHAS
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHS dHEPrusi, padora rasza, K03(Q(UIHEHT MOJEe3HOro IEHCTBUS
TEIUIOBOTO JIBUTATENS; HPH ONMCAHMHM MPAaBWIBHO TPAaKTOBATh (PU3MUECKUH CMBICI HCIIOJIB3YEMbIX BEIUYMH, WX
0003HAaYEeHUS! M EIWHHIBI, HAXOAUTH (OPMYJIBL, CBS3BIBAIOIIME JaHHYI (U3WYECKYI0 BEIMYMHY C JIPYTHMH
BEIMYNHAM;
OIMCHIBATh HM3YYEHHBIE BJIEKTPUUYECKHE CBOWCTBA BEIECTBA M 3JIEKTPUUYECKHE SIBJICHUS (IPOLECCHI), HCHONb3YS
(u3nUecKue BEIWYMHBL: JICKTPUUECKUH 3apsl, HJIEKTPUUECKOe T0JIe, HANPsHKEHHOCTh MO, MOTEHIHMAN, Pa3HOCTh
MOTEHIMAIOB; MIPHU ONMCAHUH MPABUIIBLHO TPAKTOBATH (DU3NYECKUNA CMBICI MCIIOJIb3YEMBIX BETUUMH, UX 0003HAYECHHUS
W eIMHMLIBL; YKa3bIBaTh (YOPMYIIbI, CBI3BIBAIOLINE JaHHYIO (PH3HMUECKYIO BEJIMYMHY C IPYTUMH BEIUIHHAMM;
aHaJM3UPOBATh (PU3NUECKUE TPOLIECCHI U SIBICHUS, UCIIOJB3Ys (pr3ndeckne 3aKOHbI M MPUHIIMIIBL: 3aKOH BCEMHUPHOTO
tsarotenus, |, 1l u 1l 3akonsl HproTOHA, 3aKOH COXpaHEeHHs MEXaHMYECKON PHEPrHH, 3aKOH COXPAaHEHUS UMITYJIbCa,
MPUHLIKII CYTIEPIO3ULIMH CHUJI, IPUHLIUI PaBHOIIPaBHUs MHEPLUANBHBIX CHCTEM OTCUETA, MOJEKYISIPHO-KHHETHUECKYIO
TEOPHUIO CTPOECHUSI BEILIECTBA, TA30BHIE 3aKOHBI, CBSI3b CPEAHEN KMHETUUECKON SHEPTUH TEMJIOBOTO ABMKEHUS MOJIEKY
¢ a0COJIIOTHOM TeMIepaTypoi, MepBhIA 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPAaHEHHS DJIEKTPUUECKOTO 3apsaa, 3aKOH
Kynona, mpu 3ToM pasiauyarh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €0 MaTeMaTHYECKOE BBIPAKEHHE U YCIOBHUS
(rpaHu1pl, 00MaCTH) TPUMEHUMOCTH;



OOBSICHATh OCHOBHBIC TPUHITUIBI JICHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB; pa3iin4aTh YCIOBHUS HX
0€3011acHOT0 UCIIOh30BaHMS B TOBCEITHEBHOM XKU3HU;

BBITIOJHATHh 3KCIIEPUMEHTHI 110 UCCIICIOBAHUIO (PU3NYCCKHUX SIBICHHA M TPOILECCOB C HMCIOIB30BAHUEM MPSIMBIX H
KOCBCHHBIX U3MEPEHUH, IPH 3TOM (OpMyITMpOBaTh MPOOIeMy/3aady U THUIIOTE3y YYeOHOTO SKCIIEPUMEHTa, COOMPaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000PY/I0BaHHUS, TPOBOIUTH OMBIT U (JOPMYIIHPOBATH BHIBOIBL;

OCYIIECTBIIATh MPSMbIC M KOCBEHHBIC M3MEPCHHS (DU3MUYSCKUX BEIUYMH, MPU 3TOM BBIOMPATh ONTHUMAIBHBINA CIIOCO0
M3MEPEHHUSI U UCTIOIB30BATh NU3BECTHBIC METOIbI OIICHKY TIOTPEITHOCTESH N3MEPCHHUIA;

WCCJICIOBATh 3aBHCUMOCTH MEXIY (PU3MUESCKUMHU BEIIMYMHAMU C HMCIIOJIB30BAHUEM TPSMBIX U3MEPCHUH, NMPH 3TOM
KOHCTPYHMPOBAaTh yCTaHOBKY, (DMKCHPOBATh PE3YJIbTaThl MOIYYCHHON 3aBUCUMOCTH (DU3WYCCKUX BEIUYMH B BUJIC
TabJUIl ¥ rpaduKOB, AeTaTh BEIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHNUS;

coOmoaaTh mpaBuiaa 0E30MacHOrO TpyJa NpU TMPOBEACHUM HCCICOBAaHUN B paMKax YYeOHOro JKCIIEPUMEHTA,
Y4eOHO-UCCIIEIOBATEIIbCKON H TMPOSKTHOM JEATENHbHOCTH C UCIOJB30BAHUEM H3MEPHUTEIBHBIX YCTPOUCTB |
11a60pPaTOPHOTO 000PYIOBAHUS;

pemaTh pacyEéTHBIE 3a/1a4H C SIBHO 3aJIaHHON (H3HYECKON MOJIENBIO, UCTIONBL3Ysl (pu3nveckre 3aKOHbI U TIPUHIIUTIBI, HA
OCHOBE aHajM3a yCJOBHUS 3aJlaud BHIOMPATh (PU3HUUCCKYIO MOJICIb, BBIACIATh (HU3NUYECKUE BETHUUHBI U (OPMYIIBL,
HEOOXOMUMBIE IS €€ pelIeHHs, IPOBOJAUTEL PAcUEThl U OICHUBATH PEAJbHOCTD MOJYUYCHHOTO 3HAYCHUS (DU3NUIECKOM
BEJIMYHHEI,

pelaTh Ka4eCTBCHHBIC 3aJIa4d: BBICTPAMBATH JIOTHYCCKH HEMTPOTHBOPCUYHMBYIO IEMOYKY PACCYXKIACHUI C OMOpoi Ha
W3yUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUECKHE SBICHUS;

WCTONb30BaTh TP PEHICHUU Yy4eOHBIX 3a7ad COBPEMCHHbIC HH(GOPMALMOHHBIE TEXHOJOTHU JUIS TIOHCKa,
CTPYKTYpPHUPOBAHUS, MHTEPIIPETAIIMY W TPEACTABICHUS YUeOHOH M HAyYHO-TIOMYISPHOU WH(POPMAIUH, MOTYISHHON
W3 Pa3NYHBIX HCTOYHUKOB, KPUTHYECKU aHAIU3UPOBATH MOTYYaeMyI0 HHPOPMAIHIO;

MPUBOIUTH TIPUMEPHI BKIIQJa POCCUHCKHX U 3apyOeHBIX YUEHBIX-DU3UKOB B pPAa3BUTHE HAYKH, OOBICHCHHE
MPOIIECCOB OKPYIKAIOIIETO MUPA, B PA3BUTHEC TEXHUKH M TEXHOJIOTHI;

WCITIONb30BaTh TEOPETHUYCCKHE 3HAHWS MO (U3UKE B MOBCETHEBHOM KHM3HU Ul OOecredeHHsl 0e30MacHOCTH TpH
obparieHur ¢ TpudopaMu M TEXHUYECKHMH YCTPOWCTBAMH, JUISI COXPAHECHHUS 3J0POBBS W COOJIOZCHUS HOPM
HKOJIOTHYECKOTO MOBE/ICHHSI B OKpYIKaroIeH cpese;

paboTaTh B TPYIIE C BBHIMOJHECHUEM Pa3JIMYHBIX CONMAIBHBIX POJICH, TUIAHUPOBATh PabOTy TPYIIIBI, PANUOHAIEHO
pacnpe/ensaTh 003aHHOCTH U IJIAHUPOBATh JACITEIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, AICKBATHO OICHUBATH BKIIA]I
KaXJIOTO U3 YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBACMO# TPOOIEMBI.

K xonmy oOyuenus B 11 KJacce TmpeaMeTHble pe3yibTaTbl Ha ©0a30BOM ypPOBHE JIOJDKHBI OTPaXxaTh
c(hOPMHUPOBAHHOCTh Y O0YUAIOIIMXCS YMEHHIA:

JIEMOHCTPHUPOBATh Ha MPUMEPAX POJIb U MECTO (PU3MKH B (hOPMUPOBAHMUM COBPEMEHHOM HAy4YHOUM KapTHHBI MUpa, B
pa3BUTUM COBPEMEHHOW TEXHUKH U TEXHOJIOTHW, B MPAKTUYECKON JEATENIbHOCTH JIOJIEH, EJOCTHOCTh U €JUHCTBO
(u3NIECcKOi KapTHHBI MUPA;

YYUTHIBATh TPAHMIIBI TPUMEHEHHUS W3YYEeHHBIX (DU3MUSCKUX MOJCNICH: TOUCYHBIN 3JIEKTPUUSCKUN 3apsj, JIyd CBETa,
TOYCYHBIH MCTOYHUK CBETA, SJICPHAs MOJIC/Ib aTOMa, HYKJIOHHAs MOJIEIb aTOMHOTO sipa MPHU PEIICHUU (PU3UUSCKUX
3ajady;

pacro3HaBaTh (GU3NUECKUE SBICHUS (IPOIIECCHI) U OOBICHITH MX Ha OCHOBE 3aKOHOB 3JICKTPOAMHAMUKA U KBAHTOBOM
bm3uKA:  DIEKTpUYEeCcKas MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHYECKOE, MAarHUTHOE JCWCTBHS TOKa,
B3aMMOJICHCTBHE MAarHWUTOB, JJICKTPOMATrHUTHAS WHAYKIIHS, NEHCTBHE MAarHWUTHOTO IOJISI HA TMPOBOAHUK C TOKOM U
JBIDKYIIIANUCS 3apsij, JICKTPOMArHUTHEIE KOJIeOaHHs M BOJIHBI, IPSIMOJIMHEHHOE PACTIPOCTPAHEHHUE CBETA, OTPAKCHHUE,
npesoMiieHue, uHTepepeHius, nudpakiius U Moysspu3alus CBeTa, AUCIIEpCHs cBeTa, GoToanekTpuueckuid 3hdext
(poTosddekT), cBeroBoe aaBICHWE, BO3ZHUKHOBEHHE JMHEHYATOrO CIIEKTpa aTroMa BOJOPOJA, ©CTCCTBEHHAs U
HMCKYCCTBEHHASI PaHOAKTHBHOCTD;

OTMCHIBATh HM3YyYCHHBIC CBOWCTBA BemIeCTBA (DJICKTPUYECKUE, MATHUTHBIC, ONTHYECKHE, DJIEKTPUICCKYIO
MIPOBOAMMOCTD PA3JMYHBIX CPEN) W 3JICKTPOMArHUTHBIE SBIECHUS (IPOIECCHI), UCTIONB3YS (PU3UYECKHE BEITHMYNHBI:
JNEKTPUYECKHUA 3apsAl, CHja TOKa, OJJEKTPUUECKOE HAaNpsDKeHHE, JIIEKTPHYECKOe COMPOTHBICHHE, pPa3HOCTD
MOTCHIIUAJIOB, SICKTPOJBIXKYIIAs CHiIa, padoTa TOKa, MHAYKIUS MAarHUTHOTO ToJis, cuia Amrepa, cuna JlopeHia,
WHAYKTUBHOCTh KATYIIKW, SHEPTHS JJICKTPUUYECKOTO W MArHUTHOTO IIOJICH, TMEpHOJ M 4YacToTa KoJecOaHWid B
KoJIe0aTeIbHOM KOHTYpE, 3apsj] U CHJIa TOKA B MPOIECCEe TraPMOHUYECKHUX AJIEKTPOMArHUTHBIX KoJieOaHuH, (GOKyCcHOE
pacCTOSHUE M ONTUYECKAasl CHUJla JIMH3BI, MPU ONMHUCAHUY TPABUIBHO TPAKTOBATh (PM3UYCCKUI CMBICI HCIIOIB3YEMBIX



BEJIMYHMH, WX OOO3HAYEHHUS W CAMHUIBI, YKa3bIBaThb (OPMYIbI, CBS3BIBAIOIIME IaHHYIO (U3UUECKYIO BEITUUMHY C
JOpYTUMH BEINYHHAMY;

ONMCHIBATh H3YYEHHBIC KBAHTOBBIE SIBICHHS M IPOLECCHI, HCHONB3YyS (HU3MUYECKHE BEIMYHHBL CKOPOCTh
AIIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI W YacTOTa CBETA, DHEPTUsl M UMIIYJILC (OTOHA, MEPUOJ TOypacmaja,
SHEPTHUS CBSI3M aTOMHBIX SIEP, TIPU OMHMCAHUK NPABHIBHO TPAKTOBaTh (PM3MUECKUI CMBICI MCIIOIb3yEMBIX BEIHYHH,
uX 00O3HAYEHUS] W EOUHMIBI, YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIUE AaHHYIO (U3MUECKYIO BEIMYMHY C APYTHMHU
BEJIMYMHAMHU, BEIYUCIISITH 3HAaUeHUE (PU3NUECKON BETUIUHBL;

aHaJM3UPOBATh PU3MUECKHIE MPOLECCH U ABJICHHUS, HCIIOb3Ysl (PU3NUECKUE 3aKOHBI U MPUHLMUIBL: 3aK0H OMa, 3aKOHBI
MOCJIEeI0BAaTENIFHOTO M MapauIeIbHOTO COEANHEHUsI POBOIHUKOB, 3aKkoH J[koyms—JIeHna, 3aK0H 3JEeKTPOMAarHUTHOM
WHAYKIWHY, 32KOH MPAMOJIUHEHHOTO PacpOCTPaHEHHS CBETA, 3aKOHBI OTPAKCHUS CBETa, 3aKOHBI MPEJIOMIICHUS CBETa,
ypaBHeHHe OWHImTeHHa M1t (oToddderTa, 3aKOH COXpPAHEHHS JHEPIHUH, 3aKOH COXPAHEHHS HMITYJIbca, 3aKOH
COXPaHEHUS HIEKTPUIECKOTr0 3apsiia, 3aKOH COXPAaHEHUsI MacCOBOI'0 YMCIIa, MOCTynaThl bopa, 3aK0H panuoakTUBHOTO
pacmaza, IpH 3TOM pa3jindaTh CIOBECHYIO (OPMYNMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOE BBIPAKCHHE U YCIIOBHS
(TpaHuIIE, 06J1ACTH) MPUMEHUMOCTH;

OIIpENeNsATh HANpPaBICHUE BEKTOPa MHIYKIHWHM MAarHUTHOTO MOJsl MPOBOJHHKA C TOKOM, CHJIBI AMIIEpa M CHIIBI
JlopeHua;

CTPOUTH U ONIUCHIBATh N300paKEHUE, CO31aBAEMOE IUIOCKUM 3€PKajloM, TOHKOH JIMH30H;

BBIMOJIHATH SKCIEPUMEHTHI [0 HCCICAOBAHMIO (PU3MYECKUX SIBICHUHA M IPOLIECCOB C HCIOJIB30BAaHHUEM INPSIMBIX U
KOCBEHHBIX U3MEPEHUI: TIPH 3TOM (OPMYIHPOBATh MPOOIeMy/3aady U THIIOTe3y YIeOHOTO SKCIIEpUMEHTa, COONpaTh
YCTaHOBKY M3 IIPEUIOKEHHOTO 000py10BaHUs, IPOBOANUTE ONBIT U ()OPMYJINPOBATH BBIBOBI,

OCYILECTBIIATH NPSMBIE U KOCBEHHBIC U3MEPEHUS (U3MUECKUX BEJIMYMH, IIPU 3TOM BHIOMPATh ONTUMAbHBIN cOCO0
W3MEPEHHs U UCIIOIb30BATh U3BECTHBIC METOBI OLIEHKH OTPEIIHOCTEH N3MEPCHHUN;

HCCIIEI0BATh 3aBUCUMOCTU (PM3UUECKUX BEJIIMYMH C UCIIONb30BAaHUEM IPSAMBIX U3MEPEHUM: IPU 3TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (PMKCHUPOBATh PE3yJIbTaThl MOJIYUYCHHON 3aBUCUMOCTH (M3MYECKUX BEIMYHMH B BUZIE TaONUI U rpad)uKoB,
JieNIaTh BBIBOABI 10 PE3YJIbTaTaM MCCIEIOBAHUS,;

coOiofaTe mpaBuia O€30HacHOrO TpyJda NpPU TNPOBEACHUHM HCCIEIOBAHMI B paMKax Y4eOHOTO SKCIEPHUMEHTA,
y4eOHO-UCCIIEA0BATENbCKOM M TMPOEKTHOH NEATENbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOWUCTB H
1ab0PaTOPHOTO 00OPYAOBAHUS;

pemaTh pacyETHBIE 33/1a4H1 C SIBHO 3a1aHHON (U3MYECKON MOJENBIO, HCTIONbB3Ys (PU3HUYECKHE 3aKOHBI M IPUHIIMIIBL, Ha
OCHOBE aHajJM3a yCJOBHUS 3a/laud BBIOMpaTh (PU3MUECKYIO MOJEJb, BBIACIATh (HU3NUYECKHE BEITMUUHBI U (OPMYIIBL,
HCO6XOI[I/IMBIC JJIsL eé peuicHus, NpOBOANUTH paC‘IéTBI 1 OI€CHUBATh PCAJILHOCTD MOJYUCHHOI'O 3HAYCHUA (1)I/I3I/I‘IeCKOI71
BCJIMYHUHDBI,

peliaTh Ka4yeCTBEHHbIEC 3a/Iaud: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUMBYIO LEMOYKY PACCYKJIECHHUN C OMOpoW Ha
HU3YUYCHHBIC 3aKOHbI, 3aKOHOMCPHOCTHU U (1)I/I3I/I'-IGCKI/IC SABJICHUA,

HCIIOJIB30BaTh IMpU PCUHICHHUU y‘Ie6HBIX 3aga4 COBPEMCHHBLIC I/IH(bOpMaHI/IOHHLIe TCXHOJIOTHUHM [JId IIOMCKa,
CTPYKTYpHUPOBAHUS, HHTEPIIPETAIIMN W TPEACTABICHUs] YUeOHOH ¥ HayYHO-TIOMYJISPHOH WHPOPMAIUH, MOTYyYeHHON
13 pa3IMYHBIX UCTOYHUKOB, KPUTUYCCKU aHAJIM3UPOBATh IOJIYy4aCMYyIO I/IH(i)OpMaHI/HO;

OOBSICHAITH TIPUHIIMITEI JICHCTBUSL MaIIWH, IPUOOPOB U TEXHUYECKUX YCTPOWCTB, pa3inyaTh YCIOBHs UX 0€30MacHOro
HCIIOJIb30BaHUA B HOBCG)IHeBHOﬁ KHU3HU,

MPUBOJUTH TIPUMEPHI BKIAJla POCCHUCKUX M 3apyOC)KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE
MPOLECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHUE TEXHUKHU U TEXHOJIOTHIA;

HCIIOJIB30BaTh TCOPETUYCCKUE 3HAHHUA II0 QJHSI/IKC B HOBC@HHCBHOﬁ KU3HU JIA obOecrieuennst 0€30MaCHOCTH npu
oOpalieHur ¢ TpudopaMH W TEXHHYSCKHMHU YCTPOWCTBAMH, JUIS COXPAHECHUS 3JI0POBbsi U COOIIOACHUS HOPM
9KOJIOTHYECKOTO TOBEJICHHSI B OKpYIKaroIel cpee;

paboTaTh B TPYNIE C BBHIMOJHEHHEM Pa3IMYHBIX CONMAIBHBIX POJICH, TUIAHUPOBATH PaboTy TPYIIIBI, PAIMOHATBHO
pacrpeaciiaTb 00S13aHHOCTH U ITAHUPOBATH ACATCIBHOCTD B HECTAHAAPTHBIX CUTYyallUAX, aICKBATHO OLICHUBATH BKJIA/]
Ka)XIO0T0 U3 YYaCTHUKOB TPYTITHI B PEIIEHNE PacCMaTPUBAEMON TIPOOIEMBI.



TemaTu4eckoe IJIAHUPOBAHUE, B TOM YHUCJIC C YYETOM pa6oqeﬁ nporpaMmMbl BOCIIUTAHHA ¢ YKazaHUEM

KOJIMYeCTBA 4YaCOB, 0TBOJMMBIX HAa 0cBOeHUe Kaxaoii Tembl. 10 KIIACC

Peanuzanus KoaunuecTBO yacos
pabdoueii Kontp DJIeKTPOHHBIE
Ne Ipakr
NPOrpaMMbI 0 uudposBbie
n/ Tema ypoka Bceer u
BOCIIMTAHUS TbHBIE o0pa3oBareJib
n 0 yeckKue
padort HbI€ peCypcChl
padoThI
bl
dusuka — HayKa o HnTepec
H . paSJ'II/E{HBIM chepam bubmorexa HOK
npupone. Hayunsie
pup Y N 1 https://m.edsoo.ru/ff0c32e
METO/Ibl TO3HAHUS npodeccHoHaIBHOI 2
OKpy>Karoliero mupa | ACATCIBHOCTH, B -
TOM YHUCIIe
CBSI3aHHBIM C
(usuKoi u
TEXHUKOHU, yMEHUE
coBepIIaTh
Pomre 1 MecTO .
OCO3HaHHBIH BEIOOP
(m3uKy B .
¢o 0Ba Oyaymeit
MHUPOBaHUU
PMHP . npodeccun u b OK
COBperHHOI/I PEATHIOBHIBATE nonuoreka L
HAYYHOM KapTUHBI COBCTBEHHBIC 1 https://m.edsoo.ru/ff0c33e
MHUpa, B JKU3HCHHbIC TIAHBI; 6
MIPaKTHYECKOM [OTOBHOCTD H
ACATEIILHOCTH CIIOCOOHOCTD K
Jozier 00pa3oBaHUIO U
caM000pa3oBaHUIO
B 00nacTu pu3NKH
Ha TPOTSHKEHUHU
BCEM JKU3HMU;
Mexanuueckoe CdopmupoBanHOCT
JIBIOKCHHE. b JKOJOTHYECKOM
OTHOCUTENIBHOCTh KyJIbTYPEI, butmmoreka [IOK
MEXaHHUYECKOT0 OCO3HaHHE 1 https://m.edsoo.ru/ff0c350
JBIKEHUS. r11006aabHOTO 8
ITepemerneHue, XapaKtepa
CKOPOCTb, yckopenue = OKOTOTHHCCKHX
mpooIIeM;
PaBHOMepHOE P ’ bubiunorexa [JOK
. IUTAHUPOBaHUE U
MPSMOJIMHEWHOE 1 https://m.edsoo.ru/ff0c362
OCYILIECTBIICHUE
IBJKEHUE 9 N 0
JIEACTBUIA B
PaBHOyCKOpEHHOE OKPYKAIOIICH cpejie bubmuoreka [IOK
HpHMOHHHCﬁHOC Ha OCHOBE 3HaHUA 1 httpSI//m.edSOO.ru/ffOC372
JBWKCHUC uejaeil ycTron4nBoro €
CBoOonHOE ageHue. = PasBUTHA Bbu6immoreka [IOK
VckopeHue 1€I0BEIECTRA, 1 https://m.edsoo.ru/ff0c39c
cBoGoaHOrO majienyss ~PACHIMPCHIC OlBITA c
. JIeSITeIbHOCTH
Kpuponuneitnoe SKOTOIMYECKO butmmoreka [IOK
IBIDKEHIE. HATIPABCHHOCTH HA 1 https://m.edsoo.ru/ff0c3ad
JBixenue OCHOBE MMEIOIIHXCS a



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada

MaTepHaIbHON 3HaHMH 10 (PU3BHKE;
TOYKH 10
OKPYKHOCTH
[Tpunaun
OTHOCHUTEILHOCTH
lanunes. bubmmoreka [JOK
8 WuepumnanbHbie https://m.edsoo.ru/ffOc3be
CHCTEMBI OTCYETA. 8
[TepBrrIit 3ak0H
Herotona
Macca tena. Cuna.
ITpuniun
CYNEPIIO3UIIUN CHUITL. Bbubanoreka [IOK
9 Bropoit 3akoH https://m.edsoo.ru/ff0c3be
HrroTona ms 8
MaTepuanbHOU
TOYKH
Eif;f:};a;g: bubmuorexa LIOK
10 https://m.edsoo.ru/ffOc3be
MaTepUaIbHBIX 8
TOYEK
3aK0H BCEMUPHOTO
taroterus. Cuna bubmunorexa [IOK
11 Tsokectu. [lepBast https://m.edsoo.ru/ff0c3d0
KOCMHYECKast 0
CKOPOCTH
Cuna ynpyrocTH. bubnuotexa [IOK
12 3akon ['yka. Bec https://m.edsoo.ru/ff0c3el
Tena 8
Cuna TpeHus.
Kosguunent Bubaunoreka [IOK
13 Tpenis. Citra https://m.edsoo.ru/ff0c3f7
COIIPOTHUBJICHHS MTPH 5
JBMOKCHUU Tella B
JKUJIKOCTH WJTU Ta3e
ITocTynarensHoe 1 3CTETUYECKOE
BpaIaTeIbHOe OTHOIIICHUE K
JIBUKCHHC MUPY, BKJITFOYAs
aOCOJTIOTHO TBEPIOTO | ACTETHUKY bubmuoreka [IOK
14 Tesa. MOMEHT CHUIIBL. HAy4YHOTO https://m.edsoo.ru/ffOc4la
[Tnevo cumbl. TBOPYECTBA, 6
VYcnoBus MPUCYIIETO
paBHOBeCHS (uznyeckoi
TBEPAOTO Tesla HayKe
Nmnynbe
MaTepHaIbHON Bu6mmoreka [IOK
15 TOYKH, CUCTEMBI https://m.edsoo.ru/ff0c43d

MaTepruaIbHBIX
Touek. mnynbc

6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c43d6

16

CHJIBL. 3aKOH
COXpaHEHUS
HMITYJIbCA.
PeakTuBHOE
JIBIDKCHUE

PaboTa 1 MOITHOCTH
cuibl. KnHeTnueckas
SHEPTHS
MaTepHaIbHON
Touku. Teopema 00
H3MCHECHUHU
KHHETUYECKON
SHEPTHH

bubmmoreka [IOK
https://m.edsoo.ru/ff0c450
2

17

18

ITorennmanpHas
SHEPrHsl.
ITorennmanpHas
SHEPTHs YyIpyro
nehopMUPOBAHHOMH
MIPYKHUHBI.
ITorennuanpHas
SHEprus Tejaa BOIHU3U
MTOBEPXHOCTH 3eMIIH

IToTeHnMansHLIC U
HETOTEHIHAJILHEIE
cuitbl. CBsi3b pabOTHI
HENOTEHINAIbHBIX
CHJI C U3BMEHEHUEM
MEXaHWYECKOH
SHEPTUU CUCTEMBI
Tel. 3aKOH
COXpaHEHUs
MeXaHUYEeCKOM
SHEPTUHN

19

20

JlaGopatopHnas
pabora
«HccnenoBanue
CBsI3H PabOTHI CIUTBI
C U3BMEHCHHEM
MEXaHUIECKON
SHEPTuHu Teja Ha
npuMepe
pacTsKeHus
PE3WHOBOTO KI'yTa»

KonTponbhas pabora
10 TeMe
«Kunemaruka.
JnHamuka. 3aKOHBI
COXpaHCHUS B
MEXaHUKE»

TOTOBHOCTb BECTU
COBMECTHYIO
NCATCIIbHOCTH B
UHTEpecax
TPaKIaHCKOTO
o011ecTBa,
y4acTBOBaTh B
CaMOYIIPaBICHUN
B
o0Opa3oBaTeabHON
OpraHu3aryn

bubnmnoreka IJOK
https://m.edsoo.ru/ff0c461
a

bub6mmoreka [IOK
https://m.edsoo.ru/ff0c478
c

bubmmoreka [JOK
https://m.edsoo.ru/ffOc4b?
4

21

OcCHOBHEIE

dopMHupoBaTh

butmmoreka [IOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4b74

22

TOJIOXKEHUS
MOJICKYJISIPHO-
KUHETHYECKOM
TEOpHHU.
BpoynoBckoe
JBIDKEHUE.

Tndepyss
XapakTep ABUKEHUS
U B3aUMOJICUCTBUS
YaCTHII BEIIECTBA.
Mojenu cTpoeHus
rasosB, KHIKOCTEH U
TBEPJIBIX TET

23

Macca Moneky.
KommuectBo
BEIleCTBA.
IlocTosiHHAs
ABoraapo

KOMMYHHKAaTHBHYIO
KyJIbTYpY, pa3BUTHE
yMeHHS 00IIaThCs U
COTPYAHUYATH,

https://m.edsoo.ru/ffOc4dc
2

24

25

26

27

Temnosoe
paBHOBecHE.
Temnepatypa u eé
n3mepenue. [lxana
TEMIIEPATYP
enscus

WneanpHeIil ra3 B
MKT. OcHoBHOE
ypaBHeHue MKT

AOconmoTHas
TeMIepaTypa Kaxk
Mepa cpeaHen
KUHETHYECKOH
SHEPTUU JBUKEHUS
MOJIEKYIL.
YpaBHeHue
Menneneena-
Krnaneiipona

3akoH JlanbToHa.
I"a3oBbIC 3aKOHBI

bubmmoreka [JOK
https://m.edsoo.ru/ffOc4fd
e

butmmoreka [IOK
https://m.edsoo.ru/ff0c511
e

28

Jlaboparopnas
pabora
«UccnenoBanne
3aBUCUMOCTU MEXKIY
napameTpamu
COCTOSIHUS
Pa3peKeHHOTO ra3ay

Pa3BuBaTh BOJIEBYIO
PETYJISILUIO
MIOBEJICHUS U
JIeSITENIbHOCTH,
HaBBbIKN
OpraHu3aluu U
OCYILECTBIICHUS
COTPYAHHUYECTBA C
Melaroramu,
CBEPCTHUKAMU

29

H3onpoiieccrl B
UJeaIbHOM ra3e U ux

bubmmoreka [JOK
https://m.edsoo.ru/ff0c570



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

rpaguueckoe
Ipe/ICTaBICHHUE

|

BnyTpeHnHss sHeprust
TEPMOJIMHAMHUYECKOU
CUCTEMBI 1 CITIOCOOBI
€€ N3MEHCHUS.

bubmmoreka [JOK

30 Konuuectro https://m.edsoo.ru/ff0c595
TEIIOTHI U paboTa. 2
BryTpennss sueprus
0JIHOATOMHOTO
WIeabHOTO Ta3a
B bubmmoreka [JOK
31 https://m.edsoo.ru/ff0c5c3
TeIIonepe avan 6
VY nensHas
TEIUIOEMKOCTD
;ZH;;Z]Z?BO bubanoreka IIOK
32 https://m.edsoo.ru/ff0c5c3
TEIUIOTHI TIPH 5
TerIonepeaaye.
Anma0aTHbII
poriecc
ITepBrlii 3ak0H
33 TEPMOJAUHAMUKHU U bu6mmoreka [IOK
ero NPUMEHEHHUE K https://m.edsoo.ru/ff0c5efc
H30IpoIeccam
Heob6patumocts
[IPOLIECCOB B Bbubnmnorexa [JOK
34 npupoje. Bropoii https://m.edso0.ru/ff0c623
3aKOH 0
TEPMOTUHAMHUKHU
[Ipunuun aeicTBus Bubnmnorexa [JOK
35 u KII]J] TermmoBoii https://m.edsoo.ru/ff0c600
MaIIHHBI a
36 Hukn Kapao u ero
KI1J
DopMHpOBaHUE
ACTETHIECKOTO
OTHOIICHUS K
DKOJIOrHYECKHe MHEDY, BITHORAA
37 poOIEeMBI deTeTHy
TEIIOAHEPT e THKH HAYHHOTO
TBOPYECTBA,
MPUCYIIETO
busnyecKoi
HayKe
O06o0maron it ypok bubnmnoreka [JOK
38 «MornekynsapHas https://m.edso0.ru/ff0c693

(hm3uka. OCHOBBI

8



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

TCPMOANHAMUKIN

Kontponbnas padota

10 TeMe bubmmoreka [JOK
39 «MonekymsipHas https://m.edsoo.ru/ff0c6a5
¢m3uka. OCHOBBI 0
TEPMOJMHAMHUKID
[TapooOpazoBarnne u ~ DopmMupoBaHue
KO}II)):[GH(I;)aHI/ISI. ueHIilocI;Horo bub6mmoreka [JOK
40 Vemapesre i OTHOIIEHMS K https://m.edso0.ru/ff0c63b
CHTICHIe 37I0pOBBIO H 6
30POBOMY
Abcomorras n 06pasy HKH3HH bubmmoreka [JOK
41 oTHoCHTeb A https://m.edsoo.ru/ff0c64d
BIIQXKHOCTH BO3/TyXa. 3
Hacsiennsiii nap -
Tsépnoe Teno. dopmMupoBath y
Kpucranmdeckne u | 00ydaromuxcst
MEHUS
Zﬁii?f;;i;iﬂa. ZpHeHTHpOBaTLCH B bubmorexa [JOK
42 . HOBOH COLIMAIILHON https://m.edsoo.ru/ffOc65f
CBOWCTB KPHCTAJLJIOB. cpere; 0
Kuaxue kpucTaibl. -
CoBpeMeHHbIE
MaTepuabl
[InaBnenue u
KpUCTaJUTH3AIIHSL. bubanoreka [HOK
43 VnenpHas Termiora https://m.edsoo.ru/ff0c670
IUIaBJICHMUSL. 8
CyOnumarius
Vpasienne bubmmoreka [JOK
44 https://m.edsoo.ru/ff0c682
TEIUIoBOro OanaHca 0
DneKkTpu3anus Tedl.
OnexTpuyecKuit bub6immoreka [IOK
45 3apsiz. JIBa Bua https://m.edsoo.ru/ffOc6bc
INMEKTPUIECKHUX c
3apsa0B
[IpoBonHUKH, ®opMHUpoBaTh
izaneKTpHKH " Ei%?;ﬁlgizjzgym A Bu6immoreka [IOK
46 TYHPOBOMHHIL. CIIOCOOHOCTD ’ https://m.edsoo.ru/ffOc6bc
3aKoH COXpaHEHUs
OTKPBITO C
ANIEKTPUIECKOTO BHIDAKATD 1
sapsina OTCTaMBAaTh CBOO
BzaumoneiictBue HPaBCTBEHHO
3aps/10B. 3aKOH ONpaBIaHHYTO bubnuoreka [JOK
47 Kynona. Toueunpii ~ 1O3HHHIIO, https://m.edsoo.ru/ffOc6ce
N MIPOSIBIIATH
JNEKTPUIECKUM KPUTHIHOCTD K 4
3apan CcOOCTBEHHBIM
Hanpsoxéauocth HaMEpPEHHsM, bubimoreka [TOK
48 ANEKTPUIECKOTO MBICIISIM | https://m.edsoo.ru/ff0c6df

nosst. [punuun

MOCTYTIKaM

2



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2

CyNEpPNO3ULINU
3IEKTPUUECKUX
nojnei. Jluauu

HAPSHKEHHOCTH

49

50

51

52

53

o4

55

Pabora cun
3JIEKTPOCTATUYECKOT
o nons. IloreHiuann.
Paznocth
MIOTCHIIUAJIOB

IIpoBoHUKM U
TUDIIEKTPUKH B
JIEKTPOCTATHUECKOM
oJe.
Husnexktpuueckast
MIPOHULIAEMOCTb

DNEeKTPOEMKOCTb.
Konnencartop

DNeKTPOEMKOCTh
IUIOCKOTO
KOHJICHCATOopa.
OHeprus
3apsKEHHOT O
KOHJICHCAaTopa

Jlaboparopnas
pabota "H3mepenue
IIEKTPOEMKOCTH
KOHJIeHcaTopa"

[Ipunuun aeicTBus
U NIPUMEHEHUE
KOHJICHCATOPOB,
KOITUPOBAIBHOTO
amnmapara, CTpyiHOro
MIPUHTEPA.
DneKkTpocTaTrIecKas
3amuTa. 3a3eMIICHHE
3JIEKTPONPHUOOPOB

DNEKTPUUYECKUH TOK,
YCIJIOBHSI €T0
CYILIECTBOBAHUSI.
ITocTOSTHHBIN TOK.
Cuna ToKa.
Hanpsoxenue.
CormpoTuBIieHNE.
3akon Oma is
y4acTKa e

DopmMUpOBaTh
KOMMYHHUKATUBHYIO
KYJBTYpY, pa3BUTHE
yMEHHUs 001aThCs U
COTPYTHUYATH

bubmmoreka [JOK
https://m.edsoo.ru/ffOc6f0
0

bubmuoreka [IOK
https://m.edsoo.ru/ff0c701
8

bubnmoreka IJOK
https://m.edsoo.ru/ff0c712
6

Bbubnmoreka IJOK
https://m.edsoo.ru/ff0c72c
0

56

IMocnemoBarensHoe,
napaiensHoe,
CMEIIaHHOE

Bocnuranue
TPaKIaHCTBEHHOCTH
, MaTpUOTHU3MA,

butmmoreka [IOK
https://m.edsoo.ru/ffOc74f
0



https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0

57

58

59

COeAMHEHHE
MTPOBOJTHUKOB.
JlaGoparopnas
pabota «3yuenue
CMEIIaHHOTO
COCTMHCHUSI
PE3UCTOPOBY»

PaGota u MomHOCTH
ANIEKTPUIECKOTO
TOKa. 3aKOH
[xoyns-Jlenna
3axon Oma st
MOJTHOM (3aMKHYTO)
3IEKTPUUECKOU
uenu. Kopotkoe
3aMbIKaHHUE.
Jlaboparopras
pabora «M3mepenue
OJ1C ucroynmka
TOKa U €T0
BHYTPEHHETO
COTIPOTUBJICHHUSD

DOnexTpoHHas
MIPOBOAUMOCTD
TBEPJBIX METAJIOB.
3aBUCHUMOCTh
COTIPOTUBJICHUSA
METaJIJIOB OT
TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

YBaKEHHS K TIPaBam,
cB00OIaM U

00s13aHHOCTAM
yeJroBeKa

bubmmoreka [IOK
https://m.edsoo.ru/ff0c783
8

bubmuorexa LIOK
https://m.edsoo.ru/ffOc7ae
0

60

61

62

DNEeKTPUIECKUN TOK
B BaKyyMme.
CgoiicTBa
AJNIEKTPOHHBIX
ITy4YKOB

[omynpoBogHMKH,
WX COOCTBEHHAS U
MpUMECHAas
MPOBOJIIMOCTb.
CsaoiicTBa p—Nn-
nepexoa.
ITomynpoBOIHUKOBBI
e mpuOopsI
DJEeKTPUYECKHIA TOK
B PacTBOpax H
pacruiaBax
AIIEKTPOJIUTOB.
DIIEKTPOIUTHICCKAS
JHCCOLIUAIIHS.
OneKTponn3

Pa3BuBaTh HaBBIKK
pedIeKCUBHBIX
JICHUCTBUI;
[IEHHOCTHBIC
YCTaHOBKH
BOCIIMTAaHHUA U
COIHMATN3AIIH
poccuiickux
IIKOJIbBHUKOB
COJIep)KaHUEM
JTyXOBHO-
HPaBCTBEHHOTO

pa3BUTUA

bu6nmoreka IJOK
https://m.edsoo.ru/ff0c84a
e

bubmmoreka [JOK
https://m.edsoo.ru/ff0c82b
a



https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba

DIEKTPUIECKUN TOK

B razax.
CamocTosTeNbHBIN U buomiorexa LIOK

63 . 1 https://m.edsoo.ru/ffOc84a
HECaMOCTOSITeITHHBIN
pazpsia. MosHust. €
[Ina3ma
DNeKTpUYeCcKre
MIPUOOPHI U
YCTPONCTBA U UX bubaunoreka [HOK

64 MPAKTUIECKOE 1 https://m.edsoo.ru/ff0c86f
MIpHIMEHEHHE. [
[IpaBuna TeXHUKH
Oe3omacHOCTH
OGoGuaromit ypok bubnmoreka IJOK

65 1 https://m.edsoo.ru/ff0c88b
«DNMEKTPOTTHAMIKAY o
Konrtponbnas padota
o TeMe
«DNeKTPOCTaTHKA. Bu6mmoreka [IOK

66 [TocTostHHBII 1 https://m.edsoo.ru/ff0c8a8
3IEKTPUYECKHUH TOK. a
Toxku B pa3nu4HbIX
cpemax»
PesepBHBIi ypoK.
KOHTI')[Z)OJII)Ha};Ippa6OTa bubmioreia LIOK

67 1 https://m.edsoo.ru/ff0c8c5
10 TeMe 6
"OnexTpogHaMHKa"
PesepBHbIii ypoK. bu6mmoreka [IOK

68 O06o00IIaroMIHii YPOK 1 https://m.edsoo.ru/ff0c8f6
no TemaM 10 kiracca C

OBLIEE KOJIMYECTBO
YACOB I1O 68

[NPOI'PAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Peanuzanus Koutp  IIpakr
N paboueii 0 "
o/ Tema ypoka NMporpamMMmsl Beer JbHbIE  4YeCKH DJieKTpoHHbIE HU(POBBIE
n BOCITUTAHUA o padort e o0pa3oBaTeJIbHbIE pecypchl
bl pador
bl

IToctrosuHbIE

MarHUThI U UX

B3aUMOJICHCTBHUE.

1 g[ef;loy;moe Houe: 1 bu6mmoreka LIOK
MAFHITHOR https://m.edsoo0.ru/ff0c9778
UHAYKOUU. JIuauu
MarHUTHOM
HHAOYKIUA
MarnuTtHOe noje dopMuUpoBaTh y
MIPOBOJHUKA C 00yH4aroIMXCst

MEHUS

) ;(;KC(:\;SHHT ZpI/IeHTj/IpOBaTI)CH 1 Bubnuoreka LIOK

BsanmoncHeTBHe B HOBOH https://m.edsoo.ru/ff0c98fe
CONMaIbHON

MIPOBOJIHUKOB C cpee;

TOKOM

JlaboparopHast

3 pabota «/3yueHue 1 1 bubmmorexa [IOK
MAarHUTHOTO OIS https://m.edsoo.ru/ff0c98fe
KaTYIIKH C TOKOMY
JleiicTBue Bocnuranue
MarHUTHOTO monst | TPYAOIHo0us,

Ha [IPOBOIHHK C TBOPYECKOTO

TokoM. Cuna OTHOLLICHHA K

Amnepa. YHCHIO, TPV,
JKU3HU.

4 JlaboparopHas 1 1 bubnuoreka [IOK
pabora https://m.edsoo.ru/ff0c9ac0
«HccnenoBanue
JIeCTBUSA
MOCTOSTHHOTO
MarHuTa Ha paMKy
C TOKOMY
HetlicTBue
MarHUTHOTO TTOJIS

; ;‘:‘pﬁiﬁ‘;ﬁ‘“" . Butmotexa LIOK
wactimy. Crna https://m.edsoo.ru/ff0c9df4
Jlopenna. Pabota
cuibl Jlopenma
DNeKTpoMarHuTHa = BOCHHTaHHE
5 MHITYKIIHS. LIEHHOCTHOI'O

6 OTHOIIEHHUS K 1
IToTox BekTOpa ——

MAar"HuTHOMI

OKpYy Karoleu



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

unaykuu. IC
WHIYKITAU. 3aKOH
3IEKTPOMAarHUTHO
U MHAYKIUU
®dapanes
JlaGopaTopHas
pabora
«HccnegoBanue
SIBJICHUS
3JIEKTPOMATrHUTHO
U MHAYKLI
MHIyKTUBHOCTG.
SBnenue
CaMOWHIYKIIHU.
DJ1C
CaMOUHIYKITUH.
OHeprus
MAarHUTHOTO MOJIS
KaTYIIIKHA C TOKOM.
DIIEKTPOMarHuTHO
¢ ToJje

TexHuueckue
YCTPOMCTBA U UX
MpUMEHEHHE:
MOCTOSIHHBIE
MarHHuTHl,
3JIEKTPOMAarHuTHI,
JIEKTPOJIBUTATEND,
YCKOPHUTENH
3JIeMEHTapHBIX
YaCTHIL,
WHAYKLIHNOHHAS
neyb

10

11

12

O0oOmaromuii
ypOoK «MarHutHoe
ToJIe.
DneKTpoMarHuTHa
ST MHAYKIIHSD)

KontpoinbHas
pabora 1o Teme
«MarsuTHoe 1moie.
DIIeKTpOMarHuTHA
S MHAYKIIASD)

CBoOoHBIC
MEXaHUYECKHUE
KoJIe0aHusI.
I'apmonnueckne
KoJIe0aHusI.
YpaBHeHue
TapMOHUYECKUX
KoJIeOaHuii.

cpene
(’KoMOTHUECKOE
BOCITUTaHUE).

dopmupoBaHUe
LEHHOCTHOTO
OTHOIIICHUS K
3I0pPOBBIO U
3I0POBOMY
o0pas3y KU3HHU.
Lennoctu:
3JI0pOBbE
¢dusmnueckoe,
3I0POBbE
CoIMaIbHOe
(31OpOBBE WICHOB
CEMbU U
IIKOJIEHOTO
KOJUICKTHBA),
AKTUBHBIN,
3I0pOBBIA 00pa3
JKU3HU.

PazBuBath
BOJICBYIO
PperyJsuuIo
IOBEJICHUS U
JIeSITeIIbHOCTH

Bbu6nmoreka [JOK

https://m.edsoo.ru/ff0cal50

bubaunoreka LIOK

https://m.edsoo.ru/ff0ca600

bubmmoreka LIOK

https://m.edsoo.ru/ffOcab82

bubmuoreka LIOK

https://m.edsoo.ru/ffOcad58

bubmuoreka LIOK

https://m.edsoo.ru/ff0caf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

[IpeBpamenue
SHEpPIruu

13

14

15

JlaboparopHas
pabora
«HccnenoBanue
3aBHCUMOCTH
TIEPHUO/Ia MAJTBIX
KoJe0aHMit rpy3a
Ha HUTH OT JJTHHBI
HUTH U MaccChl
rpy3a»

KonebarenpHabrit
KOHTYP.
CBoOOIHBIE
AIIEKTPOMAaTrHUTHBI
€ KojeOaHus B
HJICaTEHOM
K0J1e0aTeIbHOM
KOHTYE.
AHanorust Mexay
MEXaHUYECKUMHU U
AIIEKTPOMAaTrHUTHBI
MM KOJIEOaHUSIMU
®opmyna
TomMcoHa. 3akoH
COXpaHEHUs
SHEPrUH B
HJICaTEHOM
KOJ1e0aTeIbHOM
KOHTYpE

16

17

IIpencrasienue o
3aTyXaloImx
KOJICOAHMSIX.
BrinyxnenHsie
MEXaHUYECKHE
KOJIcOaHMs.
Pe3onanc.
BbIHYyXI€HHBIE
3JIEKTPOMATrHUTHBI
€ KojieOaHus

IlepemeHHBII TOK.
CunyconTanbHBIH
MIEPEMEHHBIN TOK.
MoutHocTh
MIEPEMEHHOTO
TOKa.
AMIUTUTYIHOE U
JeHCTBYIOLIEE
3HAUEHUE CUIIBI
TOKa U
HanpsHKEHUS

Bocnuranue
[IEHHOCTHOTO
OTHOLUEHUS K
MIPUPOJIE,
OKpy>Karoleu
cpene
(3xoyorudeckoe
BOCITUTAHUE

Bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch820

bubmmoreka LIOK
https://m.edsoo.ru/ffOcb9c4

bubmmoreka LIOK
https://m.edsoo.ru/ff0cbb86

bubmuoreka LIOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

TpancdopmaTop.

IIpousBoacTBo,
18 nepeaava u
moTpeOIcHIe
3JIEKTPUUECKON
SHEPTUU
VYerpoiictBo u Bocnuranue
MPaKTUYECKOE TpyRomoous,
NpUMeHeH e TBOPYECKOTO
3IEKTPUIECKOTO OTHOLICHIA K
19 BOHKA YUYCHHIO, TPYNY, bubnmuoreka [IOK
’ KU3HA https://m.edsoo.ru/ff0cc324
reHepaTopa
MIEPEMEHHOTO
TOKa, TUHUI
3JeKTponepenay
DKOJIOTHYECKHE
PUCKH TIpH
MIPOU3BOJICTBE
AIIEKTPOIHEPTUH.
20 Kynprypa
WCIIOJIb30BaHUS
AIIEKTPOIHEPTUH B
IIOBCEHEBHOMN
JKU3HU
Mexanuueckue
BOJTHBI, YCITOBHS
pacipocTpaHeHHUs.
Ilepnoa. CxopocTh
21 panIIPOCTpaHSHI/IH bubamorexca LIOK
https://m.edsoo.ru/ffOcca54
Y JJTUHA BOJIHBI.
Ilonepeunsie u
MPOAOIbHBIE
BOJTHEI
Bocnuranue
3Byk. CKOpOCTH TPy 0II00HS,
3ByKa. ' poMKOCTB TBOPHACCKOro bubnuoreka LJOK
22 OTHOLIEHHS K
3ByKa. BricoTa YUCHHIO, TDYIIY, https://m.edsoo.ru/ffOcccOc
ToHa. TeMOp 3BYKa | yyepiany.
ONEeKTPOMarHuTHBl | UHTEPEC K
€ BOJIHBI, UX Pa3IUYHBIM
23 CBOICTBA U cepam bubnuoreka LIOK
ckopoctb. Illkama | TMPOQeccHOoHaNIBHO https://m.edsoo.ru/ffoccfe0
JEKTPOMArHUTHBl = M ACATENBHOCTH, B
% BOIIH TOM YUCIIC
CBSI3aHHBIM C
TIpunmunet o
¢buznkoi n
PajiHOCBAH 1 TEXHHUKOU, yMEHHE
24 TEJEeBHUICHUSI. coBepIIaTh
PasButHe CpencTB | cospanHbLi

CBSI3U.
Pagnonoxamus

BBIOOD Oyaymieit
npodeccuu u



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

pealli30BbIBATh
COOCTBEHHBIE
JKU3HEHHBIE
IIJIaHBI,
TOTOBHOCTD U
CIIOCOOHOCTH K
00pa3oBaHUIO U
caMmoo0Opa3oBaHu
10 B o0J1acTH
(uznku Ha
MPOTSHKEHUN
BCEH JKM3HHU

KonTponsHas
o5 pabora bubmmnoreka [JOK
«Konebanus n https://m.edsoo.ru/ffOcc6f8
BOJTHBD)
IIpsimonnHeliHOE
pacripocTpaHeHre
26 ZZZT;]:)HHOﬁ Bu6nnoreka [JOK
. https://m.edsoo.ru/ff0cd350
cpene. Toueunsiid
UCTOYHUK CBETA.
JIyu cBeta
OTtpakeHue cBeTa.
3aKoHBI
97 OTpPaKCHUS CBETA. bubnuoreka [IOK
IMocTpoenue https://m.edsoo.ru/ff0cd4e0
n300paKeHNH B
TUTOCKOM 3epKalie
IIpenomnenue DopMHUPOBATh y
cera. [TonHoe 00yYaroIUXCst
BHYTpPEHHEE yMCHHA
28 OTpa’KeHUeE. EZP;Z}LT;IPOBE‘TBCH bubnuoreka LHOK
IMpeaensHbIi yroi COLMATBHON https://m.edsoo.ru/ffOcd7f6
MIOJTHOTO cpeze
BHYTPEHHETO
OTpaKeHHUs
JlaboparopHas PasBuBath
paGota BOJICBYIO
29 «3mepenuie Ei?éﬂﬂumo Bu6imorexa [IOK
noKasaresis JICHIA 1 https://m.edsoo.ru/ffOcd67a
JeSITeTbHOCTH,
NPETOMIICHUS HABBIKH
CTeKIa» OpraHu3aIuu U
JInH3bL OCYLIECTBICHUSA
IToctpoenue COTPYJHHYECTBA C
n300paXxeHuH B nejiaroram, Bubmorexa L[OK
30 HHHSe'Vq)OpMyHa CBEpCTHIaMH https://m.edsoo.ru/ff0cddle
TOHKOH JIMH3BI.
YBennuenue
JIUH3BI
31 JlaboparopHas



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

32

pabota
«HccnegoBanue
CBOMCTB
N300paKeHUH B
JIMH3AX

Jucnepcus ceera.
C0HEIH COCTaB
Oejoro cBera.
IIBer.
JlaboparopHas
pabora
«Habmonenue
JIACTICPCUH CBETA»

33

HuaTtepdepenmms
cBeta. [ludpakuus
CBeTA.
HudpaxkamonHas
pemérka

34

[TonepeunocThb
CBETOBBIX BOJIH.
Tlonspuzanus
cBeTa

35

OnTuueckue
MpHOOPHI U
YCTpOICTBA U
YCIIOBUS HIX
Oe3omacHoro
MIPUMEHEHUS

Bocmuranne
HPaBCTBEHHBIX
YyBCTB U
STUYECKOrO
CO3HAHMS

Bu6nnoreka [JOK
https://m.edsoo.ru/ffOced22

bubaunoreka LIOK
https://m.edsoo.ru/ff0cf02e

36

37

38

I'pannnbt
MPUMEHUMOCTH
KJIaCCHYECKOM
MEXaHHKH.
IToctynatet
CTICIUATFHON
TEOPUHU
OTHOCHTEIBbHOCTH

OTHOCUTEIIBHOCTD

OJTHOBPEMEHHOCTH.

3amemienne
BpEMEHHU U
COKpaIIeHHE
JUTAHBI

OHeprus u
HMITYJTBC
PENATUBUCTCKOU
yacTulpl. CBs3b
Macchl C SHEpPTUen
Y UMITYJIbCOM.
DHeprus MoKost

PasBuBaTh
HAaBBIKHN
pedIeKCUBHBIX
JICHCTBUIL;
IICHHOCTHBIC
YCTaHOBKH
BOCIIMTAHUS U
COLMAITA3AI[IH
poccuiickux
IIKOJIbBHUKOB

bubmuoreka IIOK
https://m.edsoo.ru/ff0cf862

Bu6nuoreka [JOK
https://m.edsoo.ru/ffOcfa42

bubmuoreka LIOK
https://m.edsoo.ru/ffOcfc68

39

KonTponbnas
pabota «Onrtuka.

bubmuoreka IIOK
https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

OCHOBEBI
CTICITUATFHON
TEOpUH
OTHOCUTEIHLHOCTIDY

40

®otonsl. Dopmyina
IInanka. DHEprus
¥ UMITyJIbC (POTOHA

bubmuoreka LIOK
https://m.edsoo.ru/ffOcfel6

41

42

OTKpBITHE U
WCCIIETOBaHNE
dhoTorddekra.
Omneitet A. T
CroneroBa

3aKoHBI
dhoTorddekra.
YpaBHeHuE
DiiHInTeHa 11
hoTorddekra.
«KpacnHas
TPpaHUIA»

dhotoaddekra

bubmunoreka LIOK
https://m.edsoo.ru/ffOcffc4

Bu6nmoreka [JOK
https://m.edsoo.ru/ff0d015e

43

44

[aBienue cpera.
Omnertel I1. H.
JleGenena.
XuMu4eckoe
JICUCTBHE CBETA

TexHn4eckue
YCTpOICTBA U
HpaKTHIECKOe
NpUMEHEHHE:
(hoTOdRIEMEHT,
(hoTomatumk,
COJTHEeYHasI
Oarapes,
CBETO/INO]T

dopMHpoOBaHUE
[IEHHOCTHOTO
OTHOIICHHUS K
3]I0POBBIO U
3JI0POBOMY
00pa3zy Xu3HU

Bu6nnoreka [JOK
https://m.edsoo.ru/ff0d04a6

45

Pemenue 3agay mo
TeMe «DJIEMEHTHI
KBaHTOBOM
OIITHKHY

bubmuoreka IIOK
https://m.edsoo.ru/ff0d0302

46

Mopens atoma
Tomcona. OnbITEI
Pesepdopna no
PaccesiHuIO 0~
YaCTHII.
IInanerapHas
MOJIEJIb aTOMa

Bu6nuoreka [JOK
https://m.edsoo.ru/ff0d091a

47

ITocrynatel bopa

Bocnuranue
TPy AO0II00HS,
TBOPYECKOTO
OTHOILLIEHUS K

YUuCHHUIO, TPYAY,
KU3HU.

bubmuoreka IIOK
https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa

48

49

Wznyuenue n
TIOTJIOIICHHUE
($hoTOHOB TpH
Mepexo/ie aToma ¢
OJIHOTO YPOBHSA
SHEPIrUM Ha
Ipyroil. Bunsl
CIIEKTPOB
Bonnoseie
CBOMCTBA YaCTHII.

Bounsl ne bpoiins.

KopnyckynsapHo-
BOJIHOBOH
Iyaln3M.
CrnonranHoe 1
BBIHY>KICHHOE
U3Iy4YeHue

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d0afa

Bbu6nnoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

o1

OTKpBITHE
PaTMOAKTUBHOCTH.
OnbITHI
Pesepdopnaa mo
OTIpEICIICHHIO
cocTraBa
PaarOaKTUBHOTO
U3ITyYCHHUSI

CsoiicTBa anbpa-,
Oera-, ramMmMa-
W3ITyYEeHHUSI.
Bausane
PaarOaKTUBHOCTH
Ha JKUBBIE
OpTraHU3MBbI

Bocnutanue
IIEHHOCTHOTO
OTHOIIICHUS K
TIPUPOIE,
OKpYy>Karoleu
cpene
(PKo0NIOTHUECKOE
BOCITUTaHUE).

bubaunoreka LIOK
https://m.edsoo.ru/ff0d0fd2

52

OTkpBITHE
NPOTOHA U
HEUTpOHa.
N3otomsl. Anbda-
pacrma.
DNeKTPOHHBIN U
MTO3UTPOHHBII
Oera-pacmaf,.
T'amMmma-uznyuenue

bubmuoreka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3U
HYKJIOHOB B sifIpe.

SnepHble peakiyH.
SInepHblil peakTop.

[Ipobnemsl,
TNEPCIICKTUBEI,
9KOJIOTHYECKHE
ACTIEKTHI SACpHOI
SHEPreTHKU

Bocnuranue
LIEHHOCTHOT'O
OTHOLUEHUS K
MpHUpo/IE,
OKpy>Karoleu
cpene
(axo0yorugeckoe
BOCITUTaHUE).

bubmuoreka LIOK
https://m.edsoo.ru/ff0d1356

54

DJIeMEeHTapHBIC

Bocnuranue

bubmuoreka IIOK



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

YACTUILIEL. TP TaHCTBEHHOC https://m.edsoo.ru/ff0d0e38

OTKpbITHE TH, TTATPHOTHU3MA,

I03UTPOHA. YBOXKCHHA K

Mertonbt TpaBaM,
cBoOOJaM U

HabiofeHns 1 00513aHHOCTSIM

perucTpanun YeJI0BeKa.

3JIEMEHTaPHBIX

YaCTHII.

«DyHIaMeHTAbH

130

B3aNUMOIENCTBUA.

Enuncto

(uzmueckoit

KapTUHBI MUPa»

Bun 3Bé31H0TO

neba. Co3Be3nus,

SIPKUE 3BE3/IBI,

55 IJIAHETHI, UX
BHJIMIMOE
JIBIDKEHUE.

ComHeuHast
cHucTeMa
ConHre.
ConHeuHast

56 aKTUBHOCTb.
Hcrounuk 3HEprun
CoiHia ¥ 3BE37
Muneunsiii [lyte —
Haiia ["amakTuka.
[Tonoxxenue u

57 nemxkenue ColtHIa
B ["aymaktuke.

TamakTukm.
UEpHrble IbIpbI B
SIIpax TaTaKTHK
Bocnuranue
HPaBCTBEHHBIX
. YyBCTB U
3831151, MX 3TUYECKOTO
OCHOBHBIC CO3HALNAL
XapaKTCPHUCTHUKHU. ]_[eHHQCTH;
3BE3 MBI TTIABHOM HPaBCTBEHHBII
nocienoBatenpHoc | BHIOOP; CMbICH
TH. BHyTpeHHee KU3HH,

58 . CIIPABEINBOCTD;
CTpOCHUE 3BE3. MILTOCEpIIHE:
CoBpeMeHHbIE 4ecTs:
MIPEICTABIICHUS O JIOCTOUHCTBO;
MIPOUCXOXKIIEHUN U | JTIOOOBB;
spooruy CojiHIa =~ [MOYUTaHHE
W 3BE31 poautene;

3a00Ta

0 CTapmux u
MUITaJTIIHX;



https://m.edsoo.ru/ff0d0e38

cB00OJ1a COBECTH
51
BEPOMCITOBETAHMSL.

59

Bcenennas.
PaszOeraune
rajakTuk. Teopus

Bosnbmioro B3peIBa.

PenmuktoBoe
U3ITy4YeHHUE.
MertaragakTuka

60

Hepemennsie
TIPOOIEMBI
aCTPOHOMUU

61

62

Kontponbsnas
pabota
«DNeMEeHTHI
ACTPOHOMUU U
acTpoU3NKI»

O0o0maromui
ypok. Poib
(hr3uKy 1
aCTPOHOMUHU B
3KOHOMHYECKOM,
TEXHOJIOTHYCCKOH,
COLMaIbLHON 1
3THUYECKOU chepax
eI TeIIbHOCTH
YyeioBeKa

63

64

O6o0maronnii
ypok. Posib u
MECTO (PU3UKH U
aCTPOHOMUHU B
COBpPEMEHHOMU
Hay4YHOU KapTUHE
MUpa
O0oOmaromuii
ypok. Poib
(buzndeckoit
TEOpUH B
(hopmupoBaHUT
MPEJICTaBICHUH O
¢uznueckoit
KapTHHE MUpa

e https://consortium.irooo.ru
/

65

Oo6o0maronmit
ypok. Mecto
(buzndeckoit
KapTUHBI MUDPA B
oOmiem psiay
COBpPEMEHHBIX
€CTECTBEHHO-

https://myschool.edu.ru/



https://consortium.irooo.ru/
https://consortium.irooo.ru/
https://myschool.edu.ru/

HAYYHBIX
MpEJICTaBICHUH O
IpUpPOIE

66

PesepBHBIiT ypOK.
MaruuTHoe nose.
DJIIeKTpOMarHuTHA
ST MHAYKIUS

67

68

PesepBHBIit ypOK.
Onrrka. OCHOBBI
crienuanbHON
TEOPUH
OTHOCUTEJILHOCTH

Peszepnbiii ypok.
KBanrToBas
(hmzmka.
DJIEMEHTBI
aCTPOHOMUU U
acTpodu3nNKu

OBUIEE KOJIMYECTBO
YACOB IIO
[NPOI'PAMME

68

» https://sferum-russia.ru/

Bu6nnoreka [JOK
https://m.edsoo.ru/ff0d1784



https://sferum-russia.ru/
https://m.edsoo.ru/ff0d1784
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