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COJEPKXAHUE OBYUYEHUA
10 KITACC

Pazgen 1. ®u3uka ¥ MeTOAbI HAYYHOT'O MO3HAHUS
®dusuka — Hayka o npupojie. Haydnbsie METOIbI TO3HAHUS OKPYHKAOIIETO
Mupa. Poib 3KCIIeprMEHTa U TEOPHUU B MPOLIECCE TTO3HAHUS TPUPOJBI.
DKCIIEpUMEHT B (PU3UKE.

MonenupoBanue pU3NUECKUX SBJICHUN U ITpolieccoB. HaydHble THIIOTE3BI.
®u3nyeckue 3aKOHbI U TeOpHH. [ paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
IIprHLIMI COOTBETCTBUA.

Ponb 1 MmecTo (pu3uku B OpMUPOBAHUN COBPEMEHHOW HAYYHON KAPTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOACH.

Jlemoncmpayuu
AHaJIOroBbIe U ITU(POBBIE U3MEPUTEIBHBIC TPHUOOPHI, KOMITBIOTEPHBIC
JATINKH.

Pasznen 2. Mexanuka
Tema 1. Kunemamuxa
Mexannueckoe nBrKeHue. OTHOCUTENbHOCTh MEXAHNYECKOTO ABMKEHUS.

Cucrema otcuéra. Tpaekropusi.

[Tepemelienne, CKOpOCTh (CPEAHSSI CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U
YCKOpPEHHE MaTepUaIbHON TOUKH, UX MPOEKIIUU HA OCU CUCTEMbI KOOPAUHAT.
CroxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE U paBHOYCKOPEHHOE MpsIMOJIMHEHHOE ABMXKeHue. [ paduku
3aBUCUMOCTH KOOPJAMHAT, CKOPOCTH, YCKOPEHHUS, IYTU U
MIEPEMEIIEHUS MAaTEPUATTbLHOU TOYKU OT BPEMEHHMU.

CBoOoaHOE nazieHre. Y CKOpeHue CBOOOIHOTO MaIeHUSI.

KpuBonmHeitHOE nBMkKEHUE. [[BI>KEeHNE MaTeprUabHONW TOUYKHU 10
OKPYKHOCTH C IIOCTOSHHOW 110 MOZYJIFO CKOPOCTBIO. YTII0Bast CKOPOCTb, JIMHEHHAs
ckopocTb. [lepuoa u yactora oOpaiieHus. LleHTpocTpeMUTENBHOE YCKOPEHUE.

TexHuueckue YCTPOﬁCTBa " IPAKTUYCCKOC ITIPUMCHCHHUC: CIIMIOMETD,
ABUKCHUC CHAPAA0B, CIIHBIC U pCMéHHBIC nepeaadn.



Llemoncmpayuu
Mopenb cucTeMbl 0TCUETa, MILTIOCTPAINS KHHEMATUUECKUX XapaKTEPUCTHUK

JABHKCHUS.
Hpeo6pasoBaHHe I[BI/I}KGHI/II\/’I C UCIIOJIB30BAHUCM IIPOCTBIX MCXAaHNU3MOB.

HaI[CHI/Ie TCJI B BO3YXC U B PA3PCIKCHHOM IIPOCTPAHCTBC.

HabGnronenue nBM>XeHUs Tela, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.

N3mepeHne ycKopeHHsi CBOOOTHOTO MaICHUS.
Hamnpagiienue cKopoCcTH Ipu ABMXKEHUH MO OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
N3ydeHne HEpaBHOMEPHOTO IBHKEHUS € LEIIBIO ONPEIEIEHNs] MTHOBEHHON
CKOPOCTH.

HccnenoBanne COOTHOMIEHUS MEXY ITYTSIMH, IPOHUICHHBIMU TEJIOM 32
IIOCJICIOBATEIBHBIE PABHBIE POMEXKYTKHA BPEMEHH ITPHU PABHOYCKOPEHHOM
JIBUKCHUH C HAYAIBHOU CKOPOCTBIO, PABHOM HYIJIIO.

N3ydeHne IBMKEHUS IapUKa B BA3KOU )KUIKOCTH.
N3yuyenue nBuxKeHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka
[Tpunnun otHocuTenbHOCTH [ anuies. [lepBsiil 3akoH HeroToHa.

NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuii. Bropoit 3akon HeroToHa
JUUT MaTepUalIbHOM TOUKHU. TpeTuii 3aKkoH HploTOHA 1711 MaTepUabHBIX TOYEK.

3akoH BceMupHOTo TssroteHus. Cuiia Tsbkectu. [lepBas kocMudeckast
CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec rena.

Tpenue. Buabl Tpenus (Mokosi, ckoyibxeHus, kaueHust). Cuna tpenus. Cyxoe
tperue. Cuia TpeHus CKOJIBKEHUS U Cria TpeHus mokosi. Koaddunuent tpeHust.

Cuma COIIPOTHUBJICHUS IIPU ABUKCHUU TCJIAd B ) KUJIKOCTH UJIU I'a3C.

[TocTynarenpHOE M BpallaTEIbHOE JIBMXKEHHE a0COIFOTHO TBEPAOTO TEA.



MOMEHT CHJIBI OTHOCUTENBHO OCH BpaiieHus. [lnedo cunbl. YcnoBus
paBHOBECHS TBEPAOTO TEJIA.

TexHuueckue YCTPOﬁCTBa " NPAKTUYICCKOC ITIPUMCHCHUC: ITOAINUITHUKH,
ABHIKCHUC NCKYCCTBCHHBIX CIITYTHHUKOB.

Jlemoncmpayuu
SIBrieHre MHEPIUHY.

CpaBHEHHE MacC B3aUMOJACUCTBYOIIMX TEN.

Bropoit 3axkon HeroToHa.

N3mepenne cuil.

CroxeHune CHIL.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(opMalnu.

HesecoMocTs. Bec Tena npu yckOpeHHOM TOABEME U MTaJICHUU.
CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIbKEHUS.
VYcnoBust paBHOBecHUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul
N3yuyenue nBuxeHus: Opycka 1o HaKJIOHHOU MJIOCKOCTH.

HccaenoBanre 3aBUCUMOCTH CHJT YIPYTOCTH, BOSHHKAIOIINUX B IIPY)KUHE U
PE3MHOBOM 00pa3siie, OT uX JaedopManuu.

HccnenoBanue yciaoBUM paBHOBECHUS TBEPIOTO TEJIA, UMEIOIIETO OCh
BpAILICHUS.

Tema 3. 3aKkonvl COXpaHeHUusn 6 MexXaHuKe
Nmnynbc MaTepuanbHON TOYKH (T€Ja), CHCTEMbl MaTEPUAIIBHBIX TOYEK.

My ibC CHUTBI 1 MI3MEHEHHE UMITYJTbCA Tella. 3aKOH COXPAaHEHUS UMITYJIbCa.
PeaxtnBHOE NBUXKEHME.
PaGora cuibl. MOIIIHOCTE CHJIBL.

Kunerunueckas s3Heprusi MaTepraibHON Touku. Teopema 00 M3MEHEHUH
KUHETUYECKOU IHEPTUU.



[ToreHunanbHas sHeprus. [loTeHManbHas SHEPTUS YIIPYTO
nedhopMupoBaHHOM NPy KUHBI. [loTeHIIMaIbHAs SHEPTUS Tea BOJIU3U
MOBEPXHOCTH 3E€MIIH.

HOTCHHI/IaJII)HI)IG N HCIIOTCHIHAJIBHBIC CHUJIBI. CBs3b pa6OTI>I
HCIIOTCHIMAJIBHBIX CHJI C UBMCHCHUCM MEXaHUYECKOU OHCPIHUU CUCTCMBEI TCII.

3aKOH COXpAaHEHHS] MEXaHHUYECKOW SHEPTUH.
Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHE: BOAOMET, KONIED,
MPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu
3aKOH COXpAaHEHUs UMITYJIbCa.

PeakTuBHOE IBHKEHUE.

[lepexoq NOTEHIUATLHON SHEPTUU B KHHETUYECKYIO U OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne abCOMIOTHO HEYNIPYTOro yaapa ¢ MOMOIIBIO IBYX OJMHAKOBBIX
HUTSHBIX MAasgATHUKOB.

HccnenoBanue cBsizu pabOTHI CHIIBI C K3BMEHEHUEM MEXaHUYECKOW dHEPTUU
TeJa Ha MIPUMEPE PACTSKEHHS pE3UHOBOIO JKI'yTa.

Paznea 3. MosexkyasipHas pu3uka 1 TEPMOJUHAMUKA

Tema 1. OcHosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUH U UX OMBITHOE
obocHoBanue. bpoynosckoe asuxenue. Juddysus. Xapakrep NBIKCHHS U
B3aMMO/ICVCTBUS YaCTHI BEMIECTBA. MOJIeJIN CTPOCHUS ra30B, )KUJIKOCTEN 1
TBEPJIBIX TENI U 0OBSICHCHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneil. Macca u
pazmepsl MoJiekyi. KonnuectBo BemecTBa. [locTosinHass ABoraapo.

Tenmosoe paBHOBecue. Temneparypa u e€ uzmepenue. [llkama remneparyp
[enscus.

Mopnenp naeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYIISIPHO-
KMHETUYECKOW TEOpUH UIeaTbHOro ra3a. AOCONIOTHAs TeMIepaTypa Kak Mepa



CpeIHEW KHHETUYECKOW SHEPTUH TEIJIOBOrO ABMKEHUS YacTull rasa. lllkama
temneparyp KensBuHa. ['a30Bbie 3aK0HbBI. Y paBHeHHe MeHieneeBa—Knaneitpona.
3akoH JlanbToHa. M30mpo1niecchl B UAEaIbHOM T'a3€ ¢ MOCTOSTHHBIM KOJIUYECTBOM
BelecTBa. ['padudeckoe mpeacTaBieHne H30IPOIIECCOB: U30TEpPMa, H30X0pa,
n3o0apa.

TexHUYeCKue YCTPOHUCTBA M MPAKTUICCKOE TPUMEHEHHE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu
OnbIThI, 1OKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BEIIECTBA, PoTorpadun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUI.

OneIThl 10 TU(PPY3UN )KUIKOCTEH U ra3oB.
Mopens OpOyHOBCKOTO JBUKEHUS.
Mogens onsita llTepHa.

OnbIThI, JOKA3bIBAIOIIME CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJENCTBUSL.

Mogenb, WLTIOCTpUpYIOLIas NPUPOLY AABICHUS ra3a Ha CTEHKU COCya.

OnpIThI, WILTIOCTPUPYIOIINE YPABHEHUE COCTOSIHUS MJI€aJIbHOTO Iasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
Omnpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEPEHUI

00bEMa KOMHATBI, 1aBJICHUS U TEMIIEpaTyphl BO3yXa B HEH.

HCCJ’IGI[OBaHI/Ie 3aBUCUMOCTHU MCIKAY MMapaMCTpaMn COCTOAHHA Pa3pCKCHHOT'O
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

Tepmoannamuueckas: cucreMa. BHyTpeHHss SHEPIUsl TEPMOAMHAMUYECKON
CUCTEMBI U c11ocoObl €€ n3MeHeHus1. KonnuecTBo TemioTsl U padota. BHyTpeHH: s
JHEprus OAHOATOMHOIO UACAIBHOTO ra3a. Buael Temionepenayu:
TEIJIONPOBOIHOCTh, KOHBEKIMS, U3JIyYEHHE. Y 1€JIbHAS TEIIOEMKOCTD BELIECTBA.
KosnuecTBo TemnoTel npu Temionepenaye.



[Tonsitue 06 aguadatHOM Tpouecce. [lepBolif 3aKOH TEPMOJUHAMUKH.
[IpumeHeHe epBOro 3aKOHA TEPMOJANHAMUKH K M30mpoieccam. [ padudeckas
MHTEpIIpeTaIus paboThl ra3a.

Bropoii 3akoH TepMoanHamuku. HeoOpaTuMoCTh PoOLIeCCOB B MPUPO/IE.

TerioBsie MammHbl. [IpUHIKIBL IENCTBUS TEIIOBBIX MAIIVH.
[TpeoOpa3zoBanus SHEPTUH B TETUIOBBIX MamHax. Koa¢duimeHT moie3Horo
nercTBus TeroBoi MamuHbl. [{ukn KapHo u ero koapduineHT nojie3Horo
JEeUCTBUS. DKOJIOTHYECKHUE MPOOIEMbI TEIIOIHEPTEeTHKH.

TexHuueckue YCTPOﬁCTBa H IIPAKTUYICCKOC IIPUMCHCHHC. IBUI'aTCJIb
BHYTPCHHCTO CTOpaHHA, OBITOBOM XOJIOAUJIbHUK, KOHAUITHUOHCD.

Jlemoncmpayuu
M3mMeHeHre BHyTpEeHHEN SHEPIUH Teja MPU COBEPIICHUHU pabOThI: BHUIET

MpoOKH U3 OYTHUIKU MOJ ACHCTBUEM CKATOTO BO3AyXa, HarpeBaHue s¢upa B
JATYHHOU TpyOKe IMyTEM TpeHUs (BUACOAEMOHCTPALIMS).

N3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Tejla IpH Terionepeaye.

OnbIT 0 aabaTHOMY PacHIMPEHUIO BO3yXa (OIBIT C BO3IYIITHBIM
OTHHUBOM).

Monenu napoBoi TypOUHBI, TBUTATENS] BHYTPEHHETO CTOPaHHUs, PEaKTUBHOTO
JIBUTATES.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul
N3mepenue yaeapHOu TENI0EMKOCTH.

Tema 3. Azpecamnvie cocmosanusa eewjecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHaeHcalus. Mcnaperaue u kurneHue. AGCONMIOTHAS U
OTHOCHUTEJIbHAS BIAXXHOCTh BO3ayxa. HaceleHHslii nap. Y aenapHas Teriora
nmapooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATYPbl KUIICHHSI OT JaBJICHUS.

Tépnoe Teno. Kpucrammueckue u amopdHbIe Tesna. AHU30TPOIHS CBOWCTB
kpucrtamioB. Kuakue kpucramisl. CoBpeMeHHble MaTepuaibl. [lnaBnenue u
KpUCTAJUIM3aMs. Y JesbHas TerioTa miasiaeHus. Cyonumanus.

YpaBHeHue TerioBoro OamaHca.



TexHUYEeCKUE YCTPOMCTBA U MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTHH MOJIyY€HHUS COBPEMEHHBIX MaTEpUajIoB, B
TOM YHCJI€ HAHOMaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu
CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npy NnOHM>KEHHOM JaBJICHUU.

Crioco0bl U3MEpEHUs BIaKHOCTH.

HabGnronenue HarpeBaHus U IJIAaBJIEHUS KPUCTAUIMYECKOTO BEILIECTBA.
JleMOHCTpanust KpuCTaIoB.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Pa3znen 4. JiaekrpoauHamMuKa
Tema 1. Inexmpocmamuxa
DJIeKTpU3aLMs Tel. INEKTPUUECKUH 3apsa. [[Ba Buaa 3JIeKTpUuYECKUX

3apsAa0B. HpOBOI[HI/IKI/I, AUDJICKTPHUKH U ITOJTYIIPOBOAHHUKH. 3akoH COXpaHCHUA
QJICKTPHUYCCKOI'O 3apsaa.

B3anmoneiictBue 3apsinoB. 3akoH Kynona. TouedHbIi 2IEKTpUYECKUN 3aps .
Onexrpuyeckoe nose. Hanpsok€HHOCTH 3ieKkTpudeckoro noiis. [Tpuanun
CYTIEPIIO3HULIMH JIEKTPUUECKUX NOJEH. JINHUN HANPSKEHHOCTH dJIEKTPUIECKOTO
HOJIS.

PaGota cui anextpocratudeckoro nosis. [lotenmman. Pasnocts
NOTeHIMAIOB. [IpOBOAHUKYN M TUAIIEKTPUKH B DJIEKTPOCTATHYECKOM TIOJIE.
JuanekTpuyeckas NpOHUIAEMOCTb.

OnekTpoéMkocTh. KonnencaTop. DIeKTpoEMKOCTh IIIOCKOTO KOHJEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCATOpa.

TexHuyeckue ycTporucTBa U NPaKTUIECKOE MPUMEHEHHUE: DIIEKTPOCKOII,
AIIEKTPOMETP, IIEKTPOCTATHUECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPOIPHOOPOB,
KOHJIEHCATOp, KOIIMPOBAJIBHBIN anmapar, CTpPyHHBIN IPUHTED.

Llemoncmpayuu
YCTpONCTBO U IPUHIIUII IEUCTBUS AJIEKTPOMETPA.



B3auMopeiicTBre HA3IEKTPU30BAaHHBIX TEJL.
DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TEl.
[TpoBOTHUKY B 3JIEKTPOCTATHIECKOM TIOJIE.
DneKkTpocTaTUuecKas 3aluTa.
JIMDIIEKTPUKY B DJIEKTPOCTATUIECCKOM TIOJIE.

3aBHCHUMOCTH SHeKTpOéMKOCTI/I IIJIOCKOT'O KOHJACHCATOPAa OT II0oIaAn
IJIaCTHH, PACCTOAHUA MCXKAY HUMH U I[HBJ'IGKTpH‘IGCKOﬁ IMPOHUIACMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol
N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. I[Tocmoannsiit 3nekmpuyeckuii mox. Toku ¢ paznuunvix cpeoax
DICKTPUUYCCKUN TOK. Y CIIOBHSI CYIIICCTBOBAHUS JICKTPUICCKOTO TOKA.

Ucrtouynnkn Toka. Cuia Toka. [IoCTOIHHBINA TOK.

Hanpsixenue. 3akon Oma 171 yyacTKa L.

SHCKTpI/I‘-IeCKOC COIIPOTHUBJICHHC. YI[GJ'II)Hoe COIMPOTHUBJICHUC BCIUICCTBA.
HOCJ’IGI[OBaTeHI)HOC, mapaJuiCJibHOC, CMCITAHHOC COCAMHCHNC IIPOBOJIHHUKOB.

PaGota snextpudeckoro Toka. 3akon [xxoymns—JIena. MomHoOCTh
3JIEKTPUYECKOTO TOKA.

DIIEKTPOJIBUKYIIAsI CHJIa U BHYTPEHHEE COMPOTUBJICHUE NCTOYHUKA TOKA.
3akoH Oma [J1s MOJHOM (3aMKHYTOM) 35ekTpruueckoi uenu. KopoTkoe 3aMbIkaHUeE.

DJIEKTPOHHAs TPOBOJIUMOCTD TBEPABIX METAIIIOB. 3aBUCUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DJIEKTPUYECKHUM TOK B BaKkyyMme. CBOMCTBA 3JIEKTPOHHBIX TyYKOB.

[TonynpoBoauuku. CoOCTBEHHAs ¥ MPUMECHAs POBOAUMOCTD
noJIyipoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lonynpoBogHUKOBEIE TPUOOPHI.

DONeKTpUYecKnid TOK B  pacTBOpax M  paciulaBax  AJIEKTPOJIMUTOB.
DNEKTPONUTHYECKAS AUCCOLUALIMSL. DIIEKTPOIIU3.

DIIEKTPUYECKHM TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSATEIbHBIN
pa3psan. Monuus. [Lazma.



TexHHuYecKue yCTpocTBa U MPAKTUYECKOE IPUMEHEHUE: aMIIEpPMETD,
BOJITMETP, PEOCTAT, ICTOYHUKH TOKA, 3JIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AJIIEKTPOOCBETUTEIBHBIE MPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN AHO/I,
TEPMUCTOPBI U POTOPEIUCTOPHI, MOTYNPOBOTHUKOBBIN TNO/, FAIbBAHUKA.

Jlemoncmpayuu
N3MepeHue CHiibl TOKa U HANIPSIKEHHUS.

3aBHCHMOCTH COIIPOTUBJICHUSA HUITUMHAPHUYICCKHUX ITPOBOJHUKOB OT JJIMHEI,
momaay mornepeyYHoro CCUYCHUA 1 MaTcpualia.

CMmenianHoe COCANHCHUC ITPOBOAHUKOB.

HpHMOC HN3MCPCHUC BHGKTpO,HBH)KYHIGﬁ CHIIBI. KOpOTKOG 3aMBbIKaHHUC
raJIbBAaHH4YCCKOI'O 3JICMCHTA U OLICHKA BHYTPCHHCTO COIIPOTHUBJICHHA.

3aBUCUMOCTD COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.
[IpoBOAMMOCTE DIIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.
OHOCTOPOHHSISI TPOBOIUMOCTD AHOJIA.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul
N3yueHne cMEmaHHOro COEIMHEHUSI PE3UCTOPOB.
N3mepenue 2aeKTpOaBIKYIIEH CUITbI ICTOUHHMKA TOKA M €70 BHYTPEHHETO

COTIPOTUBJICHUSI.
HaGmronenue amextpoiusa.

MexnpeaMeTHble CBA3H

Nzyuenue kypca pusuku 6a3oBoro ypoBHs B 10 kiacce ocyIiecTBIsSETCS C
Y4ETOM COAEPKATEIBHBIX MEKIPEIMETHBIX CBSI3€H C KypcaMu MaTEMaTUKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mesicnpeomemmnvie nonsmusi, CBSI3aHHbIE C U3yUYEHUEM METOJIOB HAYYHOI'O
NO3HAHUS: SABJICHHUE, HAYYHbIN (DaKT, rTunoTe3a, puznueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHUE, SKCIEPUMEHT, MOJICJINPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUH, TMHEHHAsT QyHKIIHS,
napaboJia, runep6oJia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO,
BEKTOPHI M X TIPOCKITMU Ha OCH KOOPJIMHAT, CIIOKEHNE BEKTOPOB.



buonoeus: Mmexannveckoe NBIKEHHE B )KUBOU TIpupoje, nuddysus, ocmoc,
TEMI000MEH >KMBBIX OPraHU3MOB (BHJIbI TEIIONEPEAAUH, TEIIIOBOE PAaBHOBECHUE),
ANEKTPUUECKUE SIBJICHUS B )KUBOW MIPUPOJIE.

Xumus: TUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHHUE aTOMOB M MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHASI Macca, TEIIOBBIE CBOMCTBA TBEPABIX TEJI, KUJIKOCTEU U
ra3oB, MIEKTPUUYECKUE CBOMCTBA METAIIOB, 3JIEKTPOJIMTUYECKAS TUCCOLUAALIMS,
raJbBaHHKa.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonozeus. npeoOpa3oOBaHKUE IBHKEHHUI C UCIIOIb30BAHUEM MEXAHU3MOB,
Y4€T TPEHUS B TEXHUKE, OAIIMITHUKH, UCTIOJIb30BAHNE 3aKOHA COXPAHEHUS
MMITyJIbCa B TEXHUKE (paKeTa, BOOJOMET U JIPYTUe), IBUTraTeIb BHYTPEHHETO
CrOpaHus, napoBasi TypOHHa, OBITOBON XOJIOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
IIOJIyYEHHSI COBPEMEHHBIX MaTEpHUaJIOB, B TOM YUCJIE HAHOMATEPUAJIOB, U
HaHOTEXHOJOTHH, HIEKTPOCTATUYECKAs 3alIUTa, 3a3€MIIEHUE JJIEKTPOIIPHOOPOB,
KCEPOKC, CTPYHHBIN MPUHTEP, dJIEKTPOHATPEBATEIbHbIE IPUOOPHI,
ANIEKTPOOCBETUTEbHBIE MPUOOPHI, rajbBaHUKA.

11 KUIACC

Pa3znen 4. JaekrpoauHamMuka

Tema 3. Macnummnoe none. IneKmpomMazHUMHAA UHOYKUUA
ITocTostHEBIE MarHuTHl. B3anMoaencTBre NOCTOSIHHBIX MAarHUTOB.

MarnautHoe nosie. Bektop marautHOM MHAYKUUU. [[pruHIMI cynepno3uiuu
MAarHUTHBIX NoJed. JIMHMM MarHuTHOM MHAYKUMK. KapTrHa TMHUA MarHUTHOU
WHAYKIHAU TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHoO€ 10J1€ MPOBOJHUKA C TOKOM. KapTrhHa TMHUNA HHAYKIU
MAarHUTHOIO MOJISI JJIMHHOTO NPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOAHUKA, KaTYIIKU ¢ TOKOM. OnbIT DpcTeaa. BzaumoaeiicTere NpoOBOTHUKOB €
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIPABJICHHE.

Cuna Jlopenna, e€ MOAyJb U HanpaBjieHUE. J[BuxkeHne 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJIHOM MarHUTHOM noJie. Pabota cuisl JlopeHua.



SIBneHne 351eKTpOMarHuTHOM MHAYKUMHU. [I0TOK BEKTOpa MarHUTHOM
UHAYKIUU. DJIEKTPOIBIKYIAS CUJIA HHIYKIHN. 3AKOH 3JIEKTPOMarHuTHOM
nHaykuu Papanes.

BI/IXpeBOG QJICKTPUICCKOC II0JIC. SHCKTpOI[BI/I)KYHIaH CUJIa MHAYKIIUU B
IMPOBOAHUKC, IBMIKYIICMCA ITOCTYIIATCIIBHO B OAHOPOAHOM MAIrHUTHOM IIOJIC.

[IpaBuiio Jlenna.

NHIyKTUBHOCTD. SIBIEHHE CAMOMHAYKIIMU. DJICKTPOABMKYIIAs CUIa
CaMOUHIYKIIUU.

DHEeprus MarHUTHOTO TOJIST KATYIIKHA C TOKOM.
DJIEKTPOMArHUTHOE TOJIE.

TexHuueckue YCTpOﬁCTBa " IIPAKTUYICCKOC IIPUMCHCHHC: IIOCTOSHHBIC
MAaravThbl, SJICKTPOMAIrHHUThl, SJICKTPOABUIAaTCIIb, YCKOPHUTCIIN 3JICMCHTAPHBIX
JacTull, MHAYKIIMOHHAA I1CYb.

Jlemoncmpayuu
OmnbIT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MarHUTHBIM IOJIEM.
JIvHAKM MHAYKIMYA MarHUTHOTO MOJIA.
B3aumoperncTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

[evictue cumbl JIopeH1a Ha HOHBI DJIEKTPOJIUTA.
SIBrIeHME HIIEKTPOMArHUTHON MHAYKIIHAH.

ITpasuno Jlenua.

3aBHCHUMOCTbH BHCKTpOI[BI/DI(YHIeﬁ CWJIbI MHAYKIIMU OT CKOPOCTU U3MCHCHUA

MAarHMTHOTO MOTOKA.
SIBeHrEe CaMOMHTYKIIMH.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonvl

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanue AeCTBUS IOCTOSTHHOTO MarHUTa Ha paMKy ¢ TOKOM.
HccnenoBanue sBIEHUS DJIEKTPOMAarHUTHON MHIYKLUH.



Pa3nea 5. KoJsie0anus 1 BOJIHBI
Tema 1. Mexanuueckue u 31eKmMpoMacHUmMHbLE KOJ1€OAHUA
Konebarenbnas cucrema. CBOOOHBIE MEXaHUYECKHUE KOJICOAHUSI.

["apmonnueckue konebanus. [lepuon, yactora, ammuurtyaa u ¢asa KoiaeOaHui.
IIpyXuMHHBIN MaATHUK. MaTeMaTUYECKUI MAsATHUK. Y PABHEHUE TAPMOHUYECKUX
kosiebanuil. [IpeBpalieHue 3Heprun Npyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii KoHTYp. CBOOOIHBIC AIEKTPOMArHUTHBIE KOJICOAHUS B
UJIeaIbHOM K0JIe0aTeIbHOM KOHTYpEe. AHAJIOTUSI MEKTy MEXaHUYECKUMU U
ANEKTPOMArHUTHBIMU KosieOanusamu. @opmyia ToMcoHa. 3aKoH coXpaHEeHUS
SHEPTUU B UJICATHHOM KO0JIeOATEILHOM KOHTYDE.

HpGIICTaBHCHHe 0 3aTyXarommx KOJICOAHHSX. BLIHY)KI[GHHBIG MCXaHHUYCCKUC
koyicOanms. Pe3onaHc. BI)IHy}KILGHHBIG QJICKTPOMAruouTHBIC KOJICOaHMSI.

[Tepemennsiil TOK. CHHYCOMIAIbHBINA IEPEMEHHBIA TOK. MOIIIHOCTH
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U JACHCTBYIOIIEE 3HAUYEHHUE CUIIBI TOKA U
HaIPSLKEHUSL.

Tpancdopmarop. [Ipon3BoacTBo, nepeaava u NoTpedIeHNE AMEKTPUIECCKOM
SHEPIruu. JKOJIOTMYECKHE PUCKH MTPU MTPOU3BOJICTBE AEKTpo3HEeprun. Kynerypa
VICTIOJIB30BAHUS JJIEKTPOIHEPI MU B IIOBCETHEBHOM KU3HMU.

TexHn4eckue yCTpouCTBa U IMPAKTUYECKOE IPUMEHEHHE: IIEKTPUIECKUI
3BOHOK, T€HEPATOP NEPEMEHHOIO TOKA, IMHUU AJIEKTpONEpeaay.

Jlemoncmpayuu
HccnenoBanue mapaMeTpoB KosieOaTeabHOM cucTeMbl (PYKUHHBIN WU
MaTE€MaTUYECKUNA MASITHUK).

HaOmronenue 3atyxaromux KojaeOaHuH.
HccnenoBanre CBONCTB BBIHYKICHHBIX KOJI€OaHUIA.
Hab6mronenne pe3oHanca.

CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcnuiorpaMMsbl (3aBUCUMOCTH CHJIbI TOKA U HANIPSIKEHUS OT BPEMEHH) 1S
AIIEKTPOMATHUTHBIX KOJIEOAHMIA.



Pe3oHaHC npu nociie0BaTENbHOM COEMHEHUU PE3UCTOPA, KATYILIKH
MHAYKTUBHOCTH U KOHJEHCATOPA.

Mogens TMHUY 2IEKTPOoIIEpeIadHn.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
HccnenoBanre 3aBUCHMOCTH TIEPUOJIAa MAJIBIX KOJIEOAHUHM Tpy3a HA HUTHU OT
JUTMHBI HUTU U MAacChI Ipy3a.

HCCJ’I@I{OB&HI/IC IICPCMCHHOI'O TOKa B ICIIHN U3 ITOCICAOBATCIBHO
COCIMHEHHBIX KOHICHCATOPA, KAaTYIIKHU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazcHUmMHbLE 60JIHbL
Mexanuueckue BOJIHBI, YCIOBHS pacnpoctpanenus. [lepuon. CxkopocThb

pacupoCTpaHEHus U JUIMHA BOJIHBIL. [lonepeuHblie U MPOJ0IbHBIE BOJIHBI.
WNuTtepdepenius u AuPppakuus MEXaHUUECKUX BOJIH.
3Byk. CkopocTs 3ByKa. [ poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHSI M3TyYEHUS AIEKTPOMATrHUTHBIX BOJIH.
B3anmnas opuentanuns BektopoB E, B, V B anekrpomarautHoit BosiHe. CBOKCTBA
ANIEKTPOMATHUTHBIX BOJH: OTpaXXeHHUE, MPEIOMIICHUE, TOJIApU3alus, Tudpakius,
untepdpepeHius. CKoOpoCcTh EKTPOMArHUTHBIX BOJIH.

[ITkana 351eKTPOMArHUTHBIX BOJH. [[puMeHEeHNE 371EKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUSA. Pannonokanus.
DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOIIEH Cpebl.

TexHnueckue yCTpouCTBa U MPAKTUYECKOE MTPUMEHEHHE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, YIbTPA3BYKOBAs AUArHOCTUKA B TEXHUKE U MEIULIUHE, pajaap,
paguonpuEMHHUK, TEIEBU30p, aHTeHHa, Tesedon, CBU-meus.

Jlemoncmpayuu
OO6pazoBaHue U pacIpOCTPaHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

KOJI€6J'IIOHICCCH TEJIO KaK KCTOYHHUK 3BYKaA.
Ha6J'IIOI[eHI/Ie OTPAKCHUA U TPCIIOMIICHUA MCXAHNYICCKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKUX BOJIH.



3BYKOBOI1 pe30HAHC.

HaOumroieHue CBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMILIUTYION U
4acTOTOM KOJICOAHUH.

HccenenoBanre CBOMCTB AJIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE,
npeioMIIeHUE, MOJSIpU3anus, AMPpakius, UHTEpPepeHIusl.

Tema 3. Onmuka
['eomeTrpuueckas onrtuka. [IpsMoauHeliHOe paclipoCcTpaHEHHE CBETa B

oaHopoaHOM cpeae. JIyd cBera. ToueyHbIld HCTOYHUK CBETA.

OTpa}KeHI/IG cBeTa. 3aKOHBI OTPAKCHUA CBCTA. HOCTpOGHHe I/I306pa)KeHI/Iﬁ B
IIJIOCKOM 3CpPKaJIC.

[Ipenomienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOJIFOTHBIN NTOKa3aTehb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxenue. [IpeienbHblid yroa NOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcus cBera. CrnoxxHbIi cocTtaB Oenoro cBeta. LIBer.

Colupatoiue 151 pacceuBarolne  JIMH3BI. Tonkas JIMH3A.
DOKYCHOE pacCTOSIHUE U ONTUYECKAs CHUJIa TOHKOM JIMH3bL. [locTpoeHue
n300pakeHnt B COOMpArONIUX U paccerBaromux JruH3ax. GopmMyna TOHKON JTUH3HI.
VYBenuueHue, JjaBaeMoe JIUH30M.

[Ipenenbl MpUMEHUMOCTH T€OMETPUYECKON ONITHKH.

BonnoBas ontuka. Intepdepenuns cera. KorepeHTHbIE HCTOYHUKHU.
VYcnoBus HabIIOIEHUS! MAKCUMYMOB I MUHUMYMOB B UHTEP(PEPEHIIMOHHOM
KapTUHE OT JBYX CUH(Aa3HBIX KOTEPEHTHBIX UICTOYHUKOB.

Hudpakuus ceeta. Judpakuonnas pemérka. Y cioBre HaOIOSHUS
IJIaBHBIX ~ MaKCHMYMOB npu TaJCHWM  MOHOXPOMAaTHYECKOTO  CBETa
Ha TUPPAKIUOHHYIO PEIIETKY.

ITonsgapuszauus ceera.

TexHuyeckue ycTporcTBa U NPakKTUUECKOE MPUMEHEHHE: OUKH, JIyIIa,
(doroanmnapat, MPOESKIIMOHHBIN armapar, MUKPOCKOII, TEJIECKOI, BOJJOKOHHAs
OMNTHKA, AUPPAKIIMOHHAS PEHIETKA, TTOJSIPOHI.

Llemoncmpayuu
[IpsiMonMHEHOE pacrpocTpaHeHre, OTPAKEHUE U ITPEJIOMIICHHUE CBETA.



OnTrueckue mpuodOpHI.
[TomHOE BHyTpeHHEe oTpakeHue. Mojienb CBETOBO/Ia.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
Mojienu MUKpPOCKOTIA, TEJIeCKOIIA.
HaGmronenue natepdepeHinm cBera.

HaOmronenune audpakiiuu ceera.
HabGmronenue nucnepcuu cBera.

[Tonydyenue ciekTpa ¢ MOMOIIbIO TPU3MBI.
[Tomy4yenue ciexkTpa ¢ MOMOIIbI0 AUPPAKIUOHHON PEIETKH.
Habimroenue nosisipusanny cBera.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul
W3mepeHne nokasareis NpesioMIIEHNs CTEKJIA.

HccnenoBanre CBONCTB M300paKEHUN B JIMH3aX.

HabGmronenne nucnepcuu cBera.

Pa3zges 6. OcHOBBI ClIeIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panuLIBI MPUMEHUMOCTH KJIACCUUECKOU MeXaHUKU. [locTynarsl
CIIELMAJIBHOW TEOPUU OTHOCUTEIBHOCTU: HHBAPUAHTHOCTH MOJYJIsI CKOPOCTH CBETA
B BAKyyM€, IPUHLHUII OTHOCUTEIBbHOCTH DUHIITENHA.

OTHOCHUTEIBLHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BPEMEHH M COKpAIIICHUE
JUTUHBIL.

3HepFI/I${ H UMITYJIBC peHHTHBHCTCKOﬁ HJaCTHUIIbI.

CBs13b MaccChl C PHEPTUEHN U UMITYJILCOM PEIIITUBUCTCKON YaCTHUIbI. DHEPIruUs
MTOKOSI.

Paznea 7. KBantoBasi pusnka
Tema 1. dnemenmol K6AHM OGO ONMUKU
®dotonbl. Dopmyna [1nanka cBsi3u SHepruu (HOTOHA C €ro YaCTOTON. DHEeprus
U UMIyJbC (POTOHA.



Otkpeitre u uccnenaoBanue Gororddexra. Onbiter A. I'. CroseroBa. 3aK0HBI
doTtordpdexra. YpaBHenue DiinmTeitHa 1 poroaddexra. «KpacHas rpanuiiay
dboTorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.
XUMHYECKOE ICICTBUE CBETA.

TexHudecKue yCTpOMCTBAa M MPAKTHIECKOE MPUMEHEHUE: (POTOATIEMEHT,
dboTomaTUMK, cCoTHEUHAs 6aTapes, CBETOAHNOI.

Jlemoncmpayuu
®oTo3(deKT Ha YCTAaHOBKE ¢ IIMHKOBOMW IJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodPdeKTa.
CBeToauon.
Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atroma Tomcona. OnbiTel Pezepdopaa 1o paccessHuro o -4acTHIl.
IIimanerapuas monens aroma. Iloctynatel bopa. M3nydyenue u noriomenue
(GOTOHOB TIpH MEpPexojie aToMa C OJJHOTO YPOBHS DHEPTUU Ha APYroi. Busl
criekTpoB. CIEKTp YpOBHEW SHEPrUU aToOMa BOJOPO/IA.

BonnoBsie cBorcTBa yactuil. Bosasl ae bpoitns. KopryckynsspHO-BOJIHOBOU
JyaJiu3M.

CriontaHHoe u BBIHYXJICHHOC U3JIYUYCHHUC.

TexHuueckue yCTpomucTBa U IMPAKTUYECKOE IIPUMEHEHUE: CIIEKTPAIIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBbIN KOMIIBIOTED.

Jlemoncmpayuu
Mopnens onsita Pesepdopna.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.
HaOmronenne TMHENYaThIX CIIEKTPOB U3ITYUCHUS.
Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
HaOnronenue nMHENYaTOro CekTpa.



Tema 3. Amomnoe a0po
DKCIEPUMEHTBI, JOKA3bIBAIOIIHNE CIIOAKHOCTh CTPOCHUS sAfipa. OTKpbITHE

paauoakTuBHOCTH. OmBITH Pezepdopaa mo onpeaeneHnio cocraBa
paanoakTUBHOTO u3nyueHus. CBoiicTBa anbda-, 6eTa-, raMMa-u3IydeHUsI.

Bnusuue PaAOAKTUBHOCTH Ha ) KUBBIC OPTraHHU3MBEIL.

OTtkpeiTHE POTOHA M HEUTpOHA. HyknonHas monens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uucio sapa. M30Tormsl.

Anbda-pacnaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmal.
["amMmMan3zitydeHue. 3aKoH paJuoaKTUBHOTO pacraja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAnepubie cuibl. Jlegekt maccel siapa.
S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnsiit peaktop. TepMosiiepHbiii cuaTe3. [IpoOaeMbl U TepcreKTUBbI
SIICPHOM PHEPIETUKU. DKOJOTMYECKUE ACTIEKTHI SIACPHON SHEPTETUKHU.

QHGMGHTapHBIC HYaCTHUIIbI. OTKpBITI/Ie IMO3UTPOHA.
MCTOI[BI Ha6J'IIOI[CHI/I$I " perucTpanu 3JICMCHTAPHBIX YaCTHII.

@dyHIaMeHTalbHbIe B3auMOEHCTBUSA. EAMHCTBO (PU3nUYecKoi KapTUHBI
MHpa.

TexHuyeckue ycTporucTBa U NPaKTUUECKOE MPUMEHEHHE: TO3UMETP, Kamepa

BuiibcoHa, siaepHbIi peakTop, aToMHast 6oMoa.

Jlemoncmpayuu
Cu€TUrK MOHU3UPYIOIIUX YaCTHIL.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi
HccnenoBanne TpeKOB 4acTHIL (TI0 TOTOBBIM (OTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMUM U ACTPOPU3NKH

Dranbl pa3BUTUA acTpoHOMUU. [IpuKkiIagHOEe 1 MUPOBO33pEHUYECKOE 3HAUECHUE

ACTPOHOMHH.

Bun 38€31H0T0 HebOa. Co3Be3aus, ipkue 3BE31bl, INIAHETHI, UX BUJIUMOE
JIBHOKEHHUE.

ConHeyHas cucTema.



Connue. ConHeuHast akTUBHOCTh. MicTounuk sHeprun CoJiHIa U 3BE3.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CreKTpalbHbIN KJIacc —
CBETUMOCTBY». 3BE3/bI TJIABHOM MOCJIEI0BATEILHOCTH. 3aBUCUMOCTD «Macca —
CBETUMOCTB» JIJIsl 3BE3/] TJIABHOM MOCIIEIOBATENbHOCTU. BHyTpeHHee cTpoeHue
3BE311. CoBpeMEHHbIE MPECTABIECHUS O MPOUCXOXKACHUH U 3BoJtonu CoiHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mueunslii [TyTs — Hama I'anaktuka. [Tonoxenue u asuwxenue CoiHIA B
lNamaktrke. Tunbl raakTuk. Paguoramaktuku U kBazapbl. YEpHBIE IBIPHI B siApax
rajgakTHK.

Bcenennas. Pacimmpenne Beenennoit. 3akon Xa66ma. Pazoeranue ramakTuk.
Teopus bonbiioro B3peiBa. PEMKTOBOE U3ITyUEeHUE.

Macirabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnnie mpo0sieMbl aCTPOHOMUM.

Vuenuueckue nabnooenus

HaoGmroiernss HeBOOPYKEHHBIM TJIa30M C MUCTIOJIb30BAHUEM KOMITBIOTEPHBIX
TPUIIOKCHHM JIJIS OTIPECIICHUS MTOJI0KEHHUS HeOSCHBIX 00BEKTOB HAa KOHKPETHYIO
JaTy: OCHOBHBIE co3Be31uss CeBEpHOTO MOJYIIApHS U IPKUE 3BE3IBI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee NOBTOPEHUE

Ponb hu3uku u acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOTHYECKOMH,
COLIMAJIBHOM M ATUYECKOU cepax AesITeNbHOCTH YeJI0BEKa, POJIb U MECTO (PU3HKHU
U aCTPOHOMUH B COBPEMEHHOW Hay4HOU KapTUHE MUPA, POJib PU3NYECKON TEOpUHU
B (h)OPMUPOBAHUHM MPEICTABICHUHN O (PU3NUECKON KapTUHE MUPA, MECTO
(u3nyecKoil KapTUHBI MUpPa B 00ILIEM PSITy COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX
MPEACTaBICHUHN O TIPUPOJIE.

MexnpeaMeTHble CBA3H

N3yuenue kypca ¢pusuku 6a3oBoro ypoBHs B 11 kilacce ocyiecTBisieTcs ¢
y4€TOM COJIepKATENbHBIX MEXKIPEIMETHBIX CBS3EH C KypcaMu MaTEMaTUKH,
OMOJIOTUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meorcnpeomemuvie nousmusi, CBI3aHHBIE C U3YYEHUEM METOJ0B HAYYHOTO
MO3HAHUS: SBJICHHE, HAYYHbIN (DaKT, runoTe3a, puznueckas BeIMYMHA, 3aKOH,
Teopus, HaOIIOAEHUE, SKCIIEPUMEHT, MOJIECIIMPOBAHKE, MOJIEIb, U3MEPEHUE.



Mamemamuxa: pelieHUE CUCTEMbBI YPABHEHU, TPUTOHOMETPUUYECKHUE
(GYHKIIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUIECKOE
TOXJECTBO, BEKTOPBI U MX MPOCKIIMU HA OCU KOOPJANHAT, CII0KEHUE BEKTOPOB,
IIPOM3BO/IHBIE AJIEMEHTAPHBIX (PYHKIIMH, MPU3HAKU MTOA00US TPEYTOJIbHUKOB,
OTpeIeJICHHE TUIOMIAIU TJIOCKUX (GUTyp ¥ 00BbEMA TEll.

buonozcus: snexrpuyeckue sIBICHUS B )KUBOW MPUPOJIE, KOJieOAaTEIbHbIC
JBUKEHUS B )KUBOM MPUPOJE, ONTUYECKUE SIBICHUS B ) KUBOW MPUPOJIE, TEUCTBUEC
paauayy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTpOCHUE aTOMOB Y MOJIEKYJI, KPUCTAILUTNYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHHU3MbI 00pa30BaHUs KPUCTANINYECKON PEIIETKH, CIIEKTPAIbHBIN
aHaIus3.

I'eocpaghus: MarHUTHBIE MOJIIOCA 3EMIIH, 3aJI€KU MAarHUTHBIX Py,
(oTOCHEMKA 36MHON MOBEPXHOCTH, MPEACKA3AHUE 3EMIIETPSICEHHIA.

Texnonozcus.: TMHAN MIEKTPOIIEpEaAy, TEHEPATOP IEPEMEHHOTO TOKa,
AJIEKTPOJBUTATENb, HHIYKIIMOHHAS 1€4b, paJap, paauoIpUEMHUK, TEJIEBU30D,
aHTeHHa, TesnedoH, CBY-neus, MpOEKIIMOHHBIN anmnapar, BOJIOKOHHAs! ONTHKA,
CoJIHEUHas OaTapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHoTo npeamera «Du3nkay Ha ypOBHE CPETHETO OOIIETO
o0Opa3zoBaHus (0a30BbI YPOBEHB) TOJKHO 00ECIIEUUTD TIOCTUKEHUE CIETYIOIINUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTECIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDI
JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS yUeOHOro mpeameTa « Du3uKay JT0IKHbI

OTpaXkaTh TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIINXCSI PYKOBOJICTBOBATHCS
c(hopMUPOBAHHOW BHYTPEHHEH MO3UIIUEHN JTMYHOCTH, CUCTEMOU IEHHOCTHBIX
OpUEHTAIMMI, TO3UTUBHBIX BHYTPEHHUX YOEKICHUH, COOTBETCTBYIOIINX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUUCKOTr0 00I1IeCTBa, PACITUPEHHUE KU3HEHHOTO
OIIbITA U OIIBITA JESITEIBHOCTH B IIPOLECCE pealn3alii OCHOBHBIX HAIIPaBJICHUN
BOCIIUTATEIIbHOMN JAEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:
c(hOpPMHUPOBAHHOCTH TPAXKIAHCKOM MO3UIIMK 00YUYaIOIIETOCs KaK aKTUBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO O6H_ICCTBa; IMPUHATUC TPAAUITHOHHBIX
O6IH€‘ICJ'IOB€‘ICCKI/IX TYMAHUCTHUYCCKUX U ACMOKPATUUCCKUX HeHHOCTeﬁ;
T'OTOBHOCTB BCCTH COBMCCTHYIO JCATCIIbHOCTE B MHTCPCCAX I'PAKIAHCKOI'O

o011ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUH B 00pa30BaTEIbHON OpraHU3aluu;
YMEHHE B3aMOJICHCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU C

X QYHKIUSMU U HA3HAYEHUEM; TOTOBHOCTb K T'YMaHUTApHOU U
BOJIOHTEPCKOM JIEATEIILHOCTH; 2) MATPHOTHYECKOTO
BOCIIUTAHMA:

c(hOpMUPOBAHHOCTh POCCUUCKOMN TPaXKJIaHCKON UACHTUYHOCTH,
MaTPUOTHU3MA; LIEHHOCTHOE OTHOUICHUE K TOCYAapCTBEHHBIM CUMBOJIAM,
JTOCTUKEHUSAM

POCCUICKHMX YYEHBIX B 00J1aCTH (PU3UKU M TEXHUKHU; 3) TYXOBHO-HPABCTBEHHOTO
BOCHUTAHMSA: CPOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO
MOBEJEHUS; CIOCOOHOCTh OLIEHUBATh CUTYalUIO U IPUHUMATh OCO3HAHHBIE
peuIeHus, OPUEHTUPYSACHh HA MOPAJIIbHO-HPAaBCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM



YUCJIE B JEATEIbHOCTH YYEHOTO; OCO3ZHAHUE JIUYHOTO BKJIaa B IOCTPOCHHE
YCTOMYUBOTO OYyIyIIEro;

4) 3cTeTHYEeCKOr0 BOCIUTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUY, BKIIIOUasi 3CTETUKY HAyYHOTO TBOPUYECTBA,
npucyIiero pu3nveckon HayKe;

5) Tpy10BOr0 BOCIIMTAHUS:

MHTEpEC K pa3IMyHbIM chepam NpoPecCHOHATbHON ACSITEIbHOCTH, B TOM

YHUCJIe CBSI3aHHBIM C (PU3MKON U TEXHUKOU, YMEHHE COBEPIIATh OCO3HAHHBIN
BBIOOD OyayIiel mpodecCHu U peain30BbIBATh COOCTBEHHBIC )KM3HEHHBIC TJIAHBI;
TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH

(HU3UKK HA TPOTSHKEHUH BCEH KU3HM; 6)
IKOJIOTHYECKOT0 BOCTIUTAHMS:

C(bOpMI/IpOBaHHOCTB AKOJIOTUYECKOM KYJIbTYPbI, OCO3HAHUC I7100aJIBHOTO

XapakTepa SKOJOTUYECKUX TPOOJIeM; MIIAaHUPOBAHUE U OCYIIIECTBICHHUE JIEHCTBHMA
B OKPY’Karolllel cpeie Ha OCHOBE

3HaHMS LEJIeW YCTOMYMBOIO Pa3BUTHS YEIIOBEYECTBA; PACIIUPEHUE OIIbITa
JESTENbHOCTH KOJOTUYECKON HAIIPABIECHHOCTH Ha

OCHOBE MMEIOIINXCS 3HAHUH 110 (pU3UKE; 7)
HEHHOCTH HAYYHOT0 MO3HAHUS:
c(hOpMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMECHHOMY

YPOBHIO pa3BUTUS (PU3NYECKON HAYKHU; OCO3HAHUE IIEHHOCTH HAYYHOM
NeSTeTbHOCTH, TOTOBHOCTH B MIPOIIECCE U3YUEHUs (PU3UKH OCYIIECTBIISATh
MIPOEKTHYIO U UCCIIEI0OBATEIbCKYIO NEATEIIbHOCTh HHAUBUIYAJIBHO U B TPYIIIE.

METANPEAMETHBIE PE3YJIbTATDI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE YUeOHbIE eiiCTBUSA
Ba3oBble Jijornyeckue AeicTBUSA:
CaMOCTOATENEHO (POPMYITHPOBATH U AKTYaJTU3UPOBATH MTPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; OINMPEACIATh UEIU ACATEIbHOCTH, 33/1aBaTh
MapameTpbl U KPUTEPUU UX



JIOCTUKEHUS; BBISIBIIATH 3aKOHOMEPHOCTH U MPOTUBOPEUUS B pacCMaTPUBAEMbBIX
bu3NUeCcKuX SABJICHUSX; pa3padaThIBaTh IJIAH PEIICHUS MPOOJIEMBI C YYETOM
aHaJIM3a UMEIOIUXCS

MAaTCPpUAIIBHBIX U HCMATCPHUAJIBHBIX PECYPCOB; BHOCUTH KOPPCKTHUBEI B
ACATCIbHOCTDL, OLICHUBATL COOTBCTCTBUC PC3YJILTATOB

eJIsIM, OICHUBATb PUCKHU HOCJIeI[CTBI/Iﬁ ACATCIIbHOCTHU, KOOPAWMHHUPOBATH U
BBIITIOJIHATD pa60Ty B YCJIOBHAX PCAJIbHOIO,

BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aMMO/JICHCTBHS; pa3BUBATh
KpEaTUBHOE MBIIIJICHUE MIPU PEIIEHUH KU3HEHHBIX POOJIEM.

Ba3oBnlie ucciienoBarejbcKue 1eMCTBUSA.
BJIAJIETh HAYYHOW TEPMUHOJIOTUEN, KITIOUEBBIMU MMOHATUSIMU U METOAAMHU

(u3nuecKol HayKH;

BJIa/IETh HABBIKAMHU Y4EOHO-MCCIEA0BATEIHCKON U MTPOEKTHOM IeATETHHOCTH
B 00J1acTU (PU3UKH, CTOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MTOUCKY
METOJIOB pelIeHHs 3a/1a4 (PU3NIECKOTO COACPIKAHMS, TPUMEHEHUIO Pa3IMIHbIX
METOJIOB MTO3HAHMUSI; BJIAJIETh BUJIAMHU JEATEILHOCTH 10 TTOJTYYSHUIO HOBOTO
3HAHMS, €r0 UHTEPIIPETAIIUH, TPEOOPA30BAHUIO U TPUMEHEHUIO B PA3IIMYHBIX
y4eOHBIX CUTYyaIUsX, B TOM YUCJIE MPU CO3JaHUU YUYEOHBIX TPOEKTOB B 001aCTH
(bU3HUKY; BBISBISATH MIPUUYUHHO-CIICICTBEHHBIC CBSI3U U aKTyaIM3UPOBATh 3a/1a4y,
BBIJIBUTATh TUITOTE3Y €€ pelIeHUs, HaXOIUTh apTyMEHTHI JIJIs T0Ka3aTeIhCTBA
CBOUX YTBEPKICHHM, 3a/1aBaTh TTapaMETPhl K KPUTEPUHN PEIICHUS; aHATM3UPOBATh
MOJTYYCHHBIC B XOJI€ PEIICHMS 3a7]a4H PE3yIbTaThl, KPUTHUECKU OIICHUBATH UX
JIOCTOBEPHOCTH, POTHO3UPOBATH N3MCHEHHUE B HOBBIX YCIIOBHUSX; CTABUTH U
dbopMynrpoBaTh COOCTBEHHBIC 3a1a491 B 00pa30BaTEIIbHON

NEATEILHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH; TaBaTh OIICHKY HOBBIM
CUTYaIHsIM, OIIEHUBATh MPUOOPETEHHBIN OIBIT; YMETh IEPEHOCUTDH 3HAHUS TIO
bu3HKe B MPaAKTUYECKYIO 00J1aCTh

KU3ZHENIEATEIbHOCTH; YMETh MHTETPUPOBATH 3HAHUS U3 PA3HbBIX MPEIMETHBIX
oOJnacTeil; BBIIBUTaTh HOBBIE HJIEH, TPEAJIaraTh OPUTMHAIBHbBIE TTOIXOIbI
U pEUICHHsI; CTaBUTh MPOOJIEMBI U 33J1a4H, JOMYCKAIOLINE
AJIIbTEPHATUBHBIC PEILICHHUS.

Pabora ¢ nndopmanmeii:



BJIa/IETh HAaBbIKAMU MOJIy4YeHUs] HHPOpMAIMK (PU3NUECKOTO CONIEpIKaHus U3
MCTOYHUKOB Pa3HBIX TUIIOB, CAMOCTOSTEIBHO OCYIIECTBIIAT ITIOUCK, aHAJIU3,
CUCTEMATU3ALMIO U UHTEPIIPETALIMIO HHPOPMALIMK Pa3INYHbIX BUIOB U (popm
IPECTaBICHUS; OLIEHUBATh JOCTOBEPHOCTh MH(POPMALIUH; HCIIO0Ib30BaTh
CpeacTBa MHPOPMAILIMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJIOTUM B PELICHUH
KOTHUTUBHBIX, KOMMYHUKATHBHBIX U OPraHU3allMOHHBIX 33/1a4 C COONI0OACHUEM
TpeOOBaHUIl SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, PECypCcOCOepEKeHNUS,
MIPABOBBIX U ATHUECKUX HOPM, HOpM HH(OPMALIMOHHON O€30MMaCHOCTH; CO3/1aBaTh
TEKCThI (PU3NUECKOT0 COJIEPIKaHUs B PA3IMUHBIX (popMaTax ¢

y4€TOM Ha3HA4YCHHSI HHPOPMALIMK U LETIEBON ayTUTOPUH, BEIOMPAsI ONTUMATILHYIO
(opMy IpenCcTaBIICHUS U BU3yaJIU3al[1u.

KoMMyHMKATHBHBbIE YHHBeEpPCAJbHbIE Y4eOHbIe 1eHCTBUS:
OCYIIECTBIISITH OOIIIEHUE HA YpOKaX (PU3UKU U BO BHEYPOUHOU IESATEIHLHOCTH;

paciio3HaBaTb  IPCATIOCBIIKH KOH(i)J'II/IKTHBIX CI/ITyaHI/Iﬁ u CMATYATh

KOH(JIUKTBI; pa3BEPHYTO U JJOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C
UCIIOJIb30BaHUEM

A3BIKOBBIX CPEICTB; MIOHUMATh M UCIOJIb30BATh IPEUMYILECTBA KOMAaHAHOW U
WHJVMBUAYAJIbHOU

paboThI; BEIOMPATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBUMN C YU4ETOM OOIIUX

UHTEPECOB U BO3MOKHOCTEHN Ka)KJIOI'0 YJI€HA KOJUIEKTUBA; IPUHUMATh LEIU
COBMECTHOM IE€ATENBHOCTH, OPraHU30BBIBATh U KOOPAUHUPOBATH AEUCTBUA 110 €€
JOCTHKEHUIO: COCTABIIATH IUIAH ACHUCTBUN, PACHPEAEIIATh POIU ¢ YYETOM MHEHUN
YYaCTHHUKOB, OOCYKJIaTh PE3YJIbTAThl COBMECTHOM pabOThl; OIIEHMBATH Kaue€CTBO
CBOETO BKJIAJIa U KAXKJIOT0 YYaCTHUKA KOMaH/IbI B

oO1Iui pe3ysbTat Mo pa3paboTaHHBIM KPUTEPHUSIM; Mpejiaratb HOBbIE MPOEKTHI,
OLIEHUBATh UJAEH C O3ULIMU HOBU3HBI,

OpPUTHHAJIBHOCTH, HpaKTHq€CKOﬁ SHAYMMOCTH; OCYHICCTBJIATH ITO3UTHBHOC
CTPATCTUYCCKOC IMOBCACHUC B PA3JIMYHBIX

CUTyalusx, IIpoABJIATh TBOPUYCCTBO U B006pa}K€HI/I€, OBITH HWHHUIIWAaTUBHBIM.



PeryasiTuBHbIE YHHBepcaJbHbIe YueOHbIe NeiCTBUSA
Camoopranuzanms:

CaMOCTOATENLHO OCYIIECTBIISITH MO3HABATEIBHYIO JCSITEIIBHOCTh B 00J1aCTH
(U3UKY U aCTPOHOMUH, BBISIBIISATH IPOOJIEMBI, CTABUTH U (HOPMYITHUPOBATH
cOoOCTBEHHBIC 33/1a4H; CAMOCTOSITEIIBHO COCTABJISITH IUIAH PEIICHHS PAaCUETHBIX U
Ka4eCTBCHHBIX 3a]1a4, TJIaH BHITIOJTHEHUS MTPAKTUIECKON pabOThI ¢ y4ETOM
HMMEIOLIUXCSL PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUTCHUI; 1aBaTh
OILICHKY HOBBIM CUTYaIlUsIM;

pacIMpATh paAMKH Y4EOHOT0 MpeaMeTa Ha OCHOBE JTUYHBIX MPEIITOYTECHHI;
JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s

OTBETCTBEHHOCTb 32 PEIICHUE; OLIEHUBATH MPUOOPETEHHBIH OIBIT; CIOCOOCTBOBATH
(OpMUPOBAHNUIO U IPOSIBICHUIO IPYAULIUU B 001aCTU

(U3UKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENIbHBIN U KyJIbTYPHBIA YPOBEHb.

CﬂMOKOHTpOJIb, 3MOHHOHaJIbelﬁ HHTCJJICKT:
AaBaTb OICHKY HOBBIM CUTyallUAM, BHOCUTb KOPPCKTHUBLI B ACATCIbHOCTD,

OOCHHUBATL COOTBCTCTBUC PC3YJIbTATOB LCIIAM,

BJIQJCTh HABBIKAMHM  TIO3HABATENBHON  pedieKCMH  KaK  OCO3HAHMS

COBEPIIAEMBIX JECUCTBUH U MBICIUTEIBHBIX TPOLECCOB, UX PE3YJIBTATOB U
OCHOBaHUIA;

UCIIOJIb30BATh IPUEMBI pedIeKCUU TS OLIEHKH CUTYallUud, BHIOOpa BEPHOTO
pELICHUS; YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IMPUHUMATH PELIEHUS 110 UX
CHI)KEHUIO; MIPUHUMATh MOTHUBBI U APTYMEHTHI APYTUX [IPU aHAIIA3E PE3YJIbTATOB

NEeATEeIbHOCTH; IPUHUMATh ce0sl, TOHUMAasi CBOU HEJIOCTATKU U JOCTOUHCTBA;
MIPUHUMATH MOTHUBBI U aPTYMEHTHI APYTUX IPU aHAJIM3E PE3YJIbTATOB
NeSTEILHOCTH; MPU3HABATH CBOE MPABO U MIPABO JPYTUX HA OMIHOKH.

B mporiecce nocTukeHus IMYHOCTHBIX PE3YJIbTATOB OCBOCHUS TIPOTPAMMBI
1o U3HKE JJIs YPOBHSI CPEHETO 0011ero 00pa3oBaHus y 00y4Jaronuxcs
COBEPIIICHCTBYETCS YMOITMOHAIBHBIN WHTEIUIEKT, IPEATNIOIAraronnil
c(OPMHUPOBAHHOCTbD:

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE YMOLMOHAIBHOE
COCTOSIHME, BUJIETh HAMIPABJICHUSI pa3BUTHS COOCTBEHHOM SMOIIMOHATBHOMN CEPHI,
OBITh YBEPEHHBIM B c€0€; CAaMOPETYJIUPOBAHNS, BKIFOYAIOLIETO CAMOKOHTPOJIb,



yMEHHE IPUHUMATh OTBETCTBEHHOCTH 32 CBOE MOBEACHHE, CIOCOOHOCTh
aJanTUPOBATHCS K IMOLIMOHAILHBIM U3MEHEHUSM U MPOSBISATH THOKOCTbD, OBIThH
OTKPBITHIM HOBOMY; BHYTPEHHEN MOTHUBAIINH, BKIIOYAIOIIEH CTPEMIICHHE K
JOCTHXKEHUIO 1IeJIU U yCTIeXY, ONTUMU3M, HTHUITUATUBHOCTh, YMEHUE JIEHCTBOBATH
UCXO/JISl U3 CBOUX BO3MOXHOCTEH; SMITaTUH, BKIIOYAIOUIEH CLIOCOOHOCTD
IMOHUMATh AMOLIMOHAJILHOE COCTOSIHUE APYTHUX, YUYUTHIBATh €r0 IPH
OCYULIECTBJIEHUHU OOLIEHUS, CHOCOOHOCTh K COUYBCTBHIO M CONEPEKUBAHUIO;
COLIMAJIBHBIX HABBIKOB, BKIIOYAOIIUX CIOCOOHOCTh BBICTPAUBATH OTHOILICHHUS

C IPYTUMH JIFOJIbMH, 3a00TUTHCA, TPOSIBIISITH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.

HPEIMETHBIE PE3YJIbTATDBI

K koniy oOyuenus B 10 kiacce npeamMeTHbIe pE3yIbTaThl HA 0A30BOM
YPOBHE JIOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y O0YHAIOUTUXCSI YMEHHIA:

JIEMOHCTPUPOBATH HA MMPUMEPAX POJIb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHON KAPTUHBI MUPA, B Pa3BUTUH COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIOIEH; YUUTHIBATh TPAHULIBI
IPUMEHEHUS U3YYCHHBIX (PU3UUECKUX MOJIEIei: MaTepualibHas TOUKa,
WHEPIMAIbHAS CHCTeMa O0TCUYETa, a0COIOTHO TBEPI0E TEIO, UICATbHBIN ra3,
MOJIENIA CTPOCHUS T'a30B, KUIAKOCTEN U TBEPABIX TEJI, TOUCUHBINA IICKTPUUECKUN
3apsiji pU pelieHnn PU3NUEeCcKuX 3a1ay;

pacrno3HaBaTh PU3NYECKUE SABJICHUS (IIPOIIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB MEXaHHKH, MOJIEKYJIIPHO-KHHETHYECKOM TEOPHH CTPOCHUS BEIICCTBA U
AIEKTPOINHAMUKH: PABHOMEPHOE ¥ PaBHOYCKOPEHHOE MPSMOITHHEHHOE
JBIDKEHUE, CBOOOTHOE TaJICHHE TEJI, IBHYKCHHE 110 OKPYKHOCTH, HHEPITUS,
B3auMojiercTBre Te, Tuddy3usi, OpOyHOBCKOE JBHKEHUE, CTPOCHHE KUIKOCTEN 1
TBEPIBIX TEJI, U3SMEHEHUE 00BEMA TeJI NIPU HArpEeBaHUU (OXJIAXKICHHH ), TETIJIOBOE
paBHOBecHE, UCTIAPEHHUE, KOHICHCAIINSI, TUIABJIEHNEe, KPUCTAIUIA3AIINS, KATICHUE,
BJIQ)KHOCTH BO3/1yXa, MOBHIIIICHHUE JIaBJICHUS Ta3a MPU €ro HarpEBaHUH B 3aKPHITOM
cocylie, CBSI3b MEX]ly TapaMeTpaMH COCTOSIHUS T'a3a B U30IPOLIECCaXx,
AIIEKTPU3AINS TEJI, B3aUMOJICHCTBUE 3apsI0B; ONUCHIBATh MEXaHHUECKOE
JBUYKEHUE, UCTIOJb3Ys (PU3NYECKUEe BEIMUYMHBI: KOOPAUHATA, ITyTh, IEPEMEILICHHE,
CKOPOCTb, YCKOPEHHE, Macca Teja, CHJia, UMITYJIbC Tela, KHHETUYECKasi SHEPIus,
MOTEHITUATBHAS YHEPTHUsl, MEXaHNYecKasi paboTa, MEXaHUYECKasi MOIITHOCTh; TIPH
OTHMCAaHWH MPABWIILHO TPAKTOBATh (PM3MUECKUI CMBICT UCTIOJIb3YEMbIX BEIMYHH,



X 0003HAYCHUS U CAMHUIIBI, HAXOIUTh (DOPMYJIBI, CBSI3BIBAIOIINE JTAHHYIO
(bU3UYECKYIO BETUUUHY C IPYTUMHU BEIMUMHAMU; ONHMCHIBATh N3YYCHHBIC
TETIJIOBbIE CBOMCTBA TEJI U TETUIOBBIC SIBJICHUS, UCIIOIB3Ys (PU3HMUECKUE BEITMUNHBI:
JaBJICHUE ra3a, TeMIepaTypa, CpeaHssl KHHETUYECKasi SHEPTUs Xa0TUUYECKOTO
JIBWKEHUSI MOJIEKYJI, CPETHEKBApATUUHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO
TEIJIOTHI, BHYTPEHHSISI SHEPTHs, paboTa raza, KodGPHUIIMEHT MOJIE3HOTO IEHCTBUS
TETIJIOBOTO JIBUTATEJIS; TIPU ONMMCAHUH MPABUIILHO TPAKTOBATh (PU3MUECKHUN CMBICT
HCIIOJIB3yEMBIX BEJTUYHH, UX 0003HAYEHUS U CAMHUIIBI, HAXOIUTh (hOPMYIIHI,
CBSI3BIBAOIIUE JAHHYIO (PU3HYECKYIO BEIMUYMHY C IPYTUMHU BEJIMUHNHAM;
OIUCBHIBATH U3YUYCHHBIC AJICKTPUYECKHUE CBOMCTBA BEIIECTBA U JIEKTPUUECCKUE
sIBJICHUS (IIPOIIECCHI), UCTIONB3Ys (PU3UUYECKUE BETUUUHBI: AICKTPUUSCKUH 3apsil,
3JIEKTPUYECKOE T10JIE, HANIPSKEHHOCTD T10JIs1, IIOTEHIMAJI, PA3HOCTh MOTEHIMAJIOB,;
MIPU OMUCAHUU MPABUIHLHO TPAKTOBATH (PUBHUECKUN CMBICI UCIIOIB3YEMbIX
BEJINYUH, UX 0003HAYEHUS U €IUHUIIBI;, YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3HYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYMHAMU; aHAJIU3UPOBATh
(bU3UYECKHE MPOLIECCHI U SBICHUS, UCIIOIB3Ys (PU3NUYECKHUE 3aKOHBI U IPHUHIIUIIBI;
3ak0H BceMupHoro tarorenus, I, I u Il 3akons HetoTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOM IHEPIUH, 3aKOH COXPAHEHHUS UMITYJIbCA, MPUHIIUN CYHEPIIO3UIIUN
CHWJI, IPUHITUIT PAaBHOIIPABUS MHEPIIUATIBHBIX CUCTEM OTCUETa, MOJICKYJISIPHO-
KUHETUYECKYIO TEOPUIO CTPOEHHUS BEIIECTBA, FA30BbIE 3aKOHBI, CBSI3b CPEIHEN
KMHETUYECKOW SHEPTUHU TEIJIOBOTO JIBMXKEHUSI MOJIEKYJI C aOCOJIFOTHOM
TeMIIEpaTypoi, NEPBbIM 3aKOH TEPMOJTUHAMUKHU, 3aKOH COXPAHEHUS
3JIEKTPUYECKOTO 3apsija, 3akoH KysoHa, mpu 3TOM pa3ianyaTh CIIOBECHYIO
(GhopMyIMPOBKY 3aKOHA, €T0 MaTeMaTHICCKOE BBIPAKEHNUE U YCIOBUS (TPAHUIIBI,
00J1aCTH ) IPUMEHUMOCTH; OOBSCHIATH OCHOBHBIC TIPUHITUIIBI ICHCTBUS MAIIIHH,
MPUOOPOB M TEXHUYECKUX YCTPOIMCTB; Pa3IndaTh YCIOBHS MX 0€30MaCHOTO
MCTIOJIb30BaHUA B TTIOBCEAHEBHOM KU3HU; BBITIOJIHATH YKCIEPUMEHTHI TIO
UCCle0BaHNuI0 (PU3NYECKUX SIBJICHUU U

MIPOLIECCOB C UCIMOJIb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHU, IPU STOM
dbopmynupoBath NpodIeMy/3a1ady U TUIOTE3y YueOHOTr0 SKCIIEPUMEHTA,
coOMpaTh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYA0BaHMs, IPOBOIUTH OIBIT U
(GopMyITUPOBATH BBIBOJIBI; OCYIIECTBIISATH MPSMbIE U KOCBEHHBIC U3MEPEHUS
(Gu3nYECKUX BETUYHH, TPU STOM BBIOMPATh ONTUMAIBHBIN CIOCO0 U3MEPEHUS U
MCIOJIb30BaTh U3BECTHBIE METO/IbI OLIEHKU MOTPEIIHOCTENH U3MEPEHHUIA;
MCCJIEIOBATh 3aBUCUMOCTH MEXIY (PU3NYECKUMU BEIMUYUHAMHU C



WCTIOJIb30BaHUEM MPSIMBIX U3MEPEHUM, IPYU ’TOM KOHCTPYHUPOBATh YCTAHOBKY,
(buKCHpPOBATH PE3YNIHTATHI MOJYYCHHON 3aBUCUMOCTH (PU3MUECKUX BEJIMYUH B
BU/JIe TaOJIUII U TpaUKOB, A€NIaTh BEIBOJABI IO pe3yjIbTaTaM UCCIIeI0BAHMUS;
coOmro1aTh MpaBuia 0€30MacHOro Tpy/ia P MPOBECHUU UCCIIEIOBAHUM B
paMKax y4eOHOTO IKCIIEPUMEHTA, y4eOHO-UCCIEA0BATEIbCKON U MPOESKTHOM
TESATETBHOCTH C UCITOJIb30BAHUEM N3MEPUTEIBHBIX YCTPONUCTB 1 1abOpaTOPHOTO
000pyI0BaHUS; PENIaTh pacYETHBIC 3a/1a4H C IBHO 33JJaHHOMN (PU3NYECKON
MOJICIIBIO, HCTIONB3YS (DU3UIECKHE 3aKOHBI U TIPUHIIUIIBI, HA OCHOBE aHaJIn3a
yCIIOBUS 33/1a4U BBIOMPATH PUIUYECKYIO MOJIEIb, BHIICIATH (U3UUECKHE
BEJTMYHUHBI U (POPMYJIbI, HEOOXOAUMBIE JUTsl €€ pelieHus], TPOBOAUTH PACUETHI U
OIICHUBATh PEAIbHOCTh MOJIYYEHHOTO 3HAYCHUS (PU3MUECKON BEIMYUHBI;, PEIIaTh
KAUECTBEHHBIEC 33/1a4U: BBICTPAUBATH JIOTHUYECKU HETIPOTUBOPEUUBYIO LIETIOUKY
paccyXIeHuN ¢ ONOPON Ha U3YUYCHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH U (hU3NYECKUE
SIBJICHUS,

UCITIOJIB30BaTh MIPH PEUICHUHU YYEOHBIX 33]1a4 COBPEMEHHbIE
MH(})OpMAIMOHHBIE TEXHOJIOTUH JUISl IOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETALUN
Y TIPE/ICTABIICHUS Y4EOHOW U HAyYHO-TIOMYJISIPHOU HH(OpMALIMHU, TOJTyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOTyYaeMyto HH(OPMAIIHIO;
OPUBOJUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B

pa3BUTHE HAYKH, OOBSICHEHUE TIPOIIECCOB OKPYKAIOIIECTO MUPA, B PA3BUTHE
TEXHUKHU U TEXHOJIOTHI; HCIIOJIB30BaTh TCOPETUUCCKHIE 3HAHMS 110 (PU3HUKE B
MTOBCEIHCBHOM KM3HM JIJIs1 0OecrieueHrs 0€30MacHOCTH TIPH 0OpaIieHu! ¢
IpuOOpaMH M TEXHHYECKUMH YCTPONCTBAMHU, ISl COXpaHEHUS 370pPOBbS U
COOJIFOICHUS HOPM PKOJIOTHUECKOTO TTOBEJICHHS B OKpY KaloIIeh cpesie; padboTaTh B
TPYIIIE C BHITOJHEHUEM PA3IUYHBIX COIMATLHBIX POJIEH,

IUIAHUPOBATh pabOTy IPYMIbI, PALlMOHATILHO PACHPEENATh 00S3aHHOCTH U
IJIAHUPOBATH JIEATEIIBHOCTh B HECTAHIAPTHBIX CUTYAIUAX, aICKBATHO OLICHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIICHHE pACCMAaTPUBAEMOM TPOOIEMBI.

K koniy ooyuenus B 11 kiacce npeaMeTHbIE pe3ysIbTaThl Ha 0230BOM
YPOBHE JIOJDKHBI OTPaXkaTh C(HOPMHUPOBAHHOCTH y 0OYJAIOIINXCS YMEHUI:

JEMOHCTPUPOBATH HA TIPUMEPAX POJb U MECTO (PU3UKHU B POPMUPOBAHUU
COBPEMEHHOW HAYYHON KAPTUHBI MUPA, B PA3BUTUH COBPEMEHHON TEXHUKH U
TE€XHOJIOTUH, B PAKTUYECKOU JIEATEIbHOCTH JIFOAEH, [IETOCTHOCTh U €IMHCTBO
(bu3nUecKoi KapTUHBI MUPA; YUYUTHIBATh TPAHUIIbI IPUMEHEHUS U3yYEHHbIX
bu3nIecKrX MoJieNiel: TOUYSUHBIN JIEKTPUUCCKUN 3apsi, Iyd CBETa, TOUCUHbIN



HMCTOYHHK CBETA, SACPHAS MOJIEIh aTOMa, HyKJIOHHASI MOJIE]Th aTOMHOTO s7Ipa Mpu
penieHnn GU3NYECKHX 3a/1ay; pacno3HaBaTh (GU3MYecKue sBJIeHUs (IIPOLIECChl) U
OOBSACHSATH UX HA OCHOBE 3aKOHOB JIEKTPOJAMHAMUKUA U KBAHTOBOU (PU3UKHU:
ANIEKTpUYECKasi IPOBOJUMOCTh, TETNIOBOE, CBETOBOE, XMMHUUECKOE, MATHUTHOE
JIENUCTBUA TOKA, B3aUMOJICUCTBHE MarHUTOB, JIEKTPOMArHUTHAsL MHIYKIUS,
JIEHCTBYE MarHUTHOTO TIOJISI HA TIPOBOJHUK C TOKOM M IBYDKYIITUICS 3apsi,
AIIEKTPOMATHUTHBIC KOJICOAHUS U BOJHBI, IPSIMOJIMHEHHOE PACTIPOCTPAHCHHE
CBETa, OTPaXEHUE, MPETIOMIICHHE, HHTEephEPEHITUS, TUPPAKITUSI U TTOJIIPU3AIIHISL
CBeTa, Iucnepcus ceera, porornexkrpuueckuii 3pdext (potoaddekt), cBeToBOE
JaBJICHUE, BOBHUKHOBEHHE JIMHEWYATOTO CIIEKTPa aToMa BOJI0PO/ia, €CTECTBEHHAS
U UCKYCCTBEHHAs PaJO0aKTUBHOCTh; OMMCHIBATH M3yUCHHbBIE CBOMICTBA BEUIECTBA
(37eKTprUYeCcKre, MarHUTHBIE, ONTHYECKUE, DIIEKTPUUECKYIO MPOBOIUMOCTD
Pa3JIMYHBIX CPEM) U AJICKTPOMATHUTHBIC SABJICHUS (ITPOLIECCHI), UCTIONB3YSI
(Gu3HYeCcKUe BETMYUHBL: AICKTPHUCCKHUH 3apsi, CUila TOKa, JIEKTPUIECKOE
HaIpsHKEHUE, JIEKTPUIECKOE COMMPOTUBIICHHUE, PA3HOCTh MTOTCHITNANIOB,
AIEKTPOJBIKYIIAS CHJia, paboTa TOKa, MHIYKIIUSI MATHUTHOTO TOJISA, CUJjia
Awmriepa, cuia JlopeHnia, UHIYKTUBHOCTh KaTYIIIKH, YHEPTHUS AJIEKTPUUECKOTO U
MarHUTHOTO TOJIeH, MePUOo/I U YaCTOTa KoJieOaHUil B Koe0aTeTbHOM KOHTYPE,
3aps]l U CHJIa TOKA B MPOIECCE TAPMOHUYECKUX JIEKTPOMArHUTHBIX KOJIEOaHUH,
(OKyCHOE PacCTOSTHUE M ONITUYECKAs CHUJIA JIMH3BI, PU OMMMCAHUH TPABHIIBHO
TPaKTOBATh (PU3UIECKUI CMBICI UCITOJIB3yEMbIX BEJTUYHH, UX 0003HAYCHUS U
SIMHUITBI, YKa3bIBaTh (POPMYIIBI, CBSA3BIBAIOIINE TAaHHYIO (DH3NYECKYIO BETUUUHY C
JIPYTUMU BEJTMYUHAMH,

OMKCHIBATh U3yYEHHBIE KBAHTOBBIE SIBJIEHUS U TPOLIECCHI, HCTIOIb3YS
(¢u3MUecKre BEIMUYUHBI: CKOPOCTh 3JIEKTPOMATrHUTHBIX BOJIH, IJTMHA BOJIHBI U
4acToTa CBETa, YHEPTHs U UMITYJIbC (DOTOHA, EPUOJI TOJTypacnaaa, YHEPrHsl CBSI3U
aTOMHBIX Si7iep, IPU OMKMCAHUU PABUIIBHO TPAKTOBATh (PU3UUECKHUI CMBICI
HCIIOJIb3YEMBIX BEJIMUUH, UX 0003HAUEHHUS U €IMHULIBI, YKa3bIBATh (POPMYJIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMU BEIMUMHAMU,
BBIYMCIIATH 3HAUCHHE (PU3NUYECKON BETMUMHBL, AaHAJIM3UPOBATh (PU3NUYECKUE
IPOLIECCHI U SIBJICHUS, UCTIOJIB3Ys (PU3NUYECKHe 3aKOHBI U TPUHIUIIBL: 3aK0oH OMa,
3aKOHBI ITOCJIEI0BATEIBLHOTO U MAPAIUIEIIBHOIO COCAUHEHNS IPOBOJHUKOB, 3aKOH
Jlxoynsa—Jlenna, 3aKk0H 2IEKTPOMAarHUTHOM MHIYKIIMH, 3aKOH MPSMOJIMHENHOTO
pacIpoCTpaHEHUsl CBETA, 3aKOHBI OTPAXKEHUsI CBETA, 3aKOHBI IPEJIOMIICHHUSI CBETA,
ypaBHeHHe DWHIITeHA 111 poTodPpdexTa, 3aK0H COXpaHEHHs SHEPTUH, 3aKOH
COXPaHEHMS UMITYJIbCA, 3AKOH COXPAHEHUS IIEKTPUUECKOTO 3apsA1a, 3aKOH
COXPaHEHUsI MacCOBOI'0 YHCIIa, IOCTYNaTsl bopa, 3aKOH panoOakTUBHOIO pacraja,



IIPU 3TOM Pa3INyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €T0 MATEMAaTHYECKOE
BBIPAKEHUE U yCIIOBUA (TPaHMIIbI, 00JACTH) MPUMEHUMOCTH; ONIPEIEIATh
HaIpaBJeHUE BEKTOPA MHAYKIIMH MATHUTHOTO TOJIsI TPOBOJIHUKA

C TOKOM, CUJIbl AMIiepa U cuiibl JIopeHIia; CTpOUTh B OIUCHIBATh U300paKeHHE,
CO3/1aBAEMO€ IUIOCKUM 3€PKAJIOM,

TOHKOH JIMH30M; BRITIOTHATH SKCIIEPUMEHTHI TI0 UCCIEAOBAHHUIO (PU3UIECKUX
SIBJIEHUU U

MIPOLIECCOB C HCIIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX U3MEPEHUI: ITPH 3TOM
(GopMynupoBaTh IpodiieMy/3aauy U TUIOTE3Y YYEOHOI0 SKCIIEPUMEHTA,
coOupaTh yCTAaHOBKY U3 NPEJI0AKEHHOTO 000py10BaHuUs, IPOBOIUTH OIBIT U
(opMyIMPOBATH BBIBO/IbI; OCYILIECTBIISATH MPSAMbIE U KOCBEHHBIE U3MEPEHUS
(u3nYeCKUX BEITUYMH, IPU 3TOM BBIOMPATh ONTUMAIbHBIN CLIOCOO U3MEPEHUS U
MCIIOJIb30BaTh U3BECTHBIE METO/Ibl OLICHKU MOTPEIIHOCTEN U3MEPEHHIA;
MCCJIEI0BATh 3aBUCUMOCTH (DU3UUECKUX BEJIMYMH C UCIIOJIB30BAHUEM MTPSMBIX
M3MEPEHUI: IPU ’TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3YIIHTATHI
MOJIyYeHHOM 3aBUCUMOCTH (PU3MUECKUX BEJIMUMH B BUJI€ TAOJIHI] U TPAPUKOB,
JIeJ1aTh BBIBOJIBI 10 pe3yJIbTaTaM UCCIIEOBaHMs; COOJII01aTh paBuiia 0€301acHOrO
TpyZAa MpHU NPOBEACHUU UCCIEOBAaHUM B paMKax y4eOHOTO KCIIEpUMEHTA,
y4e0OHO-UCCIIE0BATEIBCKON U MPOEKTHOM I€ATEIbHOCTHU C UCIIOJIb30BAHUEM
MU3MEPUTEIbHBIX YCTPOUCTB U J1a00PaTOPHOTO 00OPYAOBAHUS; PEIIATh PACUETHBIE
3a/1a4y C SIBHO 33JJaHHOUN (PU3NUYECKON MOJEIIBIO, UCTIONb3YS (DU3NUECKUE 3aKOHBI U
MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33J1a4l BRIOUPATh (PU3UUECKYIO MOJIEb,
BBIACIATH (PU3NYECKUE BETMYUHBI U (POPMYJIbI, HEOOXOIUMBIE JIsl €€ pellICHNUs,
IIPOBOJIUTH PACUETHI M OLIEHUBATh PEAJBHOCTh MOJYYEHHOIO 3HAUYCHHUS
(u3nyecKoil BETUYMHBI; pelIaTh KAUeCTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTHUYECKH
HEMPOTHUBOPEYUBYIO LEMOYKY PACCYKIECHUI C ONIOPON HAa N3YYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHUS;

MCITIOJIb30BaTh MIPU PEUICHUU YYEOHBIX 33]1a4 COBPEMEHHbIE
UH(OPMAIMOHHBIE TEXHOJIOTUH ISl IOMCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TpeJICTaBJIeHNs y4eOHOM U HAyYHO-TIOMYJISIpPHON MH(OpMaIUK, MOJyYeHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATM3UPOBAThH MOJIy4aeMylo HH()OpMAIINIO;
OOBSICHATH MPUHIUIIBI JCHCTBHS MAILIUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB,
pa3ianyaTh yCIOBHS X O€30MaCHOTO MCIIONIb30BAHUS B TOBCEAHEBHON KU3HU;
OPUBOJUTH PUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, B O0BSCHEHUE MPOLIECCOB OKPYXKAIOIIEr0 MUpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTHI; HUCII0JIb30BATh TEOPETUUECKHE 3HAHUS 110 (PU3UKE B



MMOBCETHEBHOM XU3HU IS 0OecTieueHrs 0€30MacHOCTH TP 0OpAaIIEHUH C
npuOOopaMu M TEXHUYECKUMH YCTPONCTBAMH, JISI COXPAHESHHSI 3I0POBbSI U
COOJTFOICHHUSI HOPM DKOJIOTHUECKOTO TIOBEICHHUS B OKPYKAIOIIeH cpee; paboTaTh B
TPYTIIE ¢ BBITIOJHEHUEM Pa3IMYHbIX COIMATIBHBIX POJICH, TNIAHUPOBATh PabOTy
TPYMIIBI, PAIMOHATEHO PacTIpeesiATh 00SI3aHHOCTH U IJIAHUPOBATH IEATEIHHOCTh
B HECTAHJAPTHBIX CUTYAIIUSX, aJICKBATHO OIICHUBATH BKJIA]] KaXKJ0TO U3
YYaCTHHKOB TPYIIIBI B PEIICHUE PacCMAaTPUBAEMON TTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoaunuecTBO 4acoB DJIeKTPOHHbIE
Ne /i HauMeHoBaHMe pa3iesioB U TEM TMpaxTuyec (uupposbre)
) NporpaMmbI Beero Koutpoabnbie | 00pa3oBaTe/bHbIE
padoThbI paBoThI pecypcbl
Pazgen 1. DUBUKA U METO/Ibl HAYYHOI'O ITIO3HAHUSA
bu6moreka IJOK
11 ®du3nKa ¥ METOJIbI HAYYHOTO 5 https://m.edsoo.ru/7f41bf72
' [IO3HAHUS http://www.fizika.ru/
http://www.physics.ru
Hroro no pazaeny 2
Pasznea 2. MEXAHUKA
bu6morexa IJOK
51 KiHeMATHEA 5 https://m.edsoo.ru/7f41bf72
' http://www.fizika.ru/
http://www.physics.ru
bu6mmoreka [JOK
2.2 Hunamika ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHHS] B MEXAHHKE 6 1 1 httpsE//m.edso_o '.rU/7f4lbf72
http://www.fizika.ru/
http://www.physics.ru
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Htoro mo pazneny 18

Paszpen 3. MOJIEKYJISAPHAA ®PU3UKA U TEPMOJINHAMUKA

OCHOBBI MOJIEKYJISIPHO- bubmoteka [JOK
KHHETHYECKON TEOPUH http://www.fizika.ru/
3.1 9 _ X
http://www.physics.ru
https://m.edsoo.ru/7f41bf72
bubmoteka [IOK
32 OCHOBBI TEPMOHHAMHKH 10 L https://m.edso0o.ru/7f41bf72
33 ArperatHble COCTOSTHUS BEILIECTBA. 5 bubmoteka [IOK
' da3oBbIe MEPEXOIBI https://m.edso0.ru/7f41bf72
Wroro no pazneny 24
Pa3nen 4. 9JIEKTPO/IMHAMUKA
bu6moreka IJOK
https://m.edsoo.ru/7f41bf72
4.1 MEKTPOCTATHIA 10 http://www.fizika.ru/
http://www.physics.ru
IToCcTOSIHHBIN DIIEKTPUYECKUN TOK. bubmnoreka [IOK
Toku B pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
4.2 12 1 -
http://www.fizika.ru/
http://www.physics.ru
Hroro no pazaeny 22
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11 KITACC

KOJII/I‘ICCTBO qacoB 3JIeKTp0HHl)Ie
Ne | HanmeHoBaHuUe pa3ie/ioB H TeM I IpaxTuseck (I;l/lq)pOBble)
N/ | MporpaMMbl Beero aﬁoT[:) I e o0pa3zoBaTeJIbHbIE
P padoThI Pecypen!t
Paznen 1. JIEKTPOJIMHAMMUKA
MarauTHoe IoJie. https://m.edsoo.ru/7f41c97c
1.1 11 1 3
DIJIEKTPOMATrHUTHAS] UHYKIIUS
Hroro no pazneny 11
Pasznen 2. KOJIEBAHUS U BOJIHBI
51 MexaHn4ecKue 1 9 1 http://www.physics.ru
' AJICKTPOMArHUTHBIC KOJICOaHUs https://m.edsoo.ru/7f41c97c
59 MexaHn4decKue 1 5 1 https://m.edsoo.ru/7f41c97c
' BHGKTpOMaFHI/ITHBIG BOJIHBI
http://www.physics.ru
2.3 Onrruia 10 3 https://m.edsoo.ru/7f41c97¢c
Wroro no pazneny 24

Pasznen 3. OCHOBBI CIIEITUAJIBHOM TEOPUH
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OCHOBBI CHGHH&JIBHOIZ TCOPHUU

http://www.fizika.ru/

3.1 OTHOCHUTEJILHOCTH 4 https://m.edsoo.ru/7f41c97c
Hroro o pazaeny 4
Paznea 4. KBAHTOBAS ®U3UKA
4.1 OeMEeHThI KBAHTOBOU OIITHKH 6 https://m.eds00.ru/7f41c97¢
49 C 4 http://www.fizika.ru/
' TPOCHHE atoMa https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE A71pO S https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 15
Pasznea 5. DJIEMEHTBI ACTPOHOMHUU U
ACTPOPU3UKU
51 DJIEMEHTHI aCTPOHOMUH U 7 http://www.fizika.ru/
' acTpOU3UKH https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHHUE
4
6.1 O6o001maroree MOBTOPEHUE
Hroro no pazneny 4
PeszepBHOE Bpems 3
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OBILEE KOJIMYECTBO YACOB 110

[TPOT'PAMME 08 4 !

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HHTEPHET
1 http://nsportal.ru - connanpaas ceTh paOOTHUKOB 00pa30BaAHMSL.
2 http://markx.narod.ru/pic/ - pusuka B mikose.

3 http://festival.1september.ru/articles/ - pectuBayb nemarornyeckux uaei

«OTKPBITBIN YPOK».

4 http://www.fizika.ru/ - caiit ayis yuuresnei GU3NKKA U UX YICHUKOB.
5 http://www.physics.ru/ - matepuasl o Gpu3UKe.
6 www . ege .edu.ru - uadopmarmonnsiii mopraia EI'D.

7 http :// school - collection . edu . ru / - enunas komreknus [IOPoB






INOYPOUYHOE IVTAHUPOBAHUE 10 KJIACC

KosnuecTBo yacon DJIeKTPOHHbIE
Ne Tema ypoka Konrtpounn | Mpakruuec | 1212 mHppossIe
/1 Beero | bre Kite m3ydenusi | 00pazoBaTeibHbIe
padoThbI padoThI pecypenl
dusuka — Hayka O
1 IIPUPOJIE. Hayunsie 1 bubmorexa [JOK
METO/TBI TTO3HAHWSI https://m.edsoo.ru/ff0c32e2
OKPY’KaIOIIEro MuUpa
Ponrb uw wmecto ¢usuku B
2| maynon xaprus e, w |1 buGmmorera LIOK
- ’ https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON  JIESITEIBbHOCTH
N1 (S
Mexanunueckoe IBUKECHUE.
THOCUTEJILHOCTD
3 ﬁexggnngxofs IIBUKEHUSL. 1 bubmmorexa [OK
https://m.edsoo.ru/ff0c3508
[Tepemernenue, CKOPOCTb,
YCKOpEHHUE
4 PaBHOMEpHOE NPSIMOJTMHEWHOE 1 bubmuotexa [JOK
JBIDKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE 1 bubmuoreka [IOK
MPSIMOJIMHEMHOE IBUKEHUE https://m.edsoo.ru/ff0c372e
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CBoOosiHOE TMMajieHUE. Y CKOpPEHHE

bubmoteka IIOK

0 CBOOOIHOTO Ta/ICHUS https://m.edsoo.ru/ff0c39cc
7 Egﬁiﬁﬁeﬁgﬁpﬁﬁfgfg ?O‘IKI/I bubmmorexa [IOK
https://m.edsoo.ru/ff0c3ada
10 OKPYKHOCTH
8 [IpyuHIIMT OTHOCUTEIIBHOCTH bu6mmorexa [JOK
lanunes.
WHeprmanbHbie CHCTEMBI https://m.edsoo.ru/ff0c3be8
OTCYeTa.
[TepBblii 3ak0H HptoTOHA
Macca tena. Cuna. Ilpuniun
9 Cynepro3uuuu cwi. Brtopou bubmoreka [JOK
3aKOH HebroTona ISt https://m.edsoo.ru/ffOc3be8
MaTepPUaIbHON TOUKHU
10 Tperuit 3axkon HeroToHa muis bu6moteka [IOK
MaTepUaIbHBIX TOYCK https://m.edsoo.ru/ffOc3be8
| e wempnors e bumorsa 110K
' https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. bubmuotexa [JOK
Bec temna https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koappunument
13 TpeHus. Cuia COnpOTUBIICHUS bubmmoreka [{JOK

IIpHU IBHUIKCHHUHU TCJIA B JKUIKOCTHU
HnJIn ra3e

https://m.edsoo.ru/ffOc3f76
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[TocTtynarenpHOE U
BpAILIATEIBHOE IBUKEHHE
abCOJIIOTHO TBEPIOTO Tea.
MowmenT cuibl. [1ne4o cuiebl.
YcnoBust paBHOBECHS TBEPIAOTO
Tena

bubmmoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

Nmmnynbse MaTEepUAIIBHOU
TOYKHU, CHCTEMBI
MaTEePHUATIbHBIX TOYEK.
Nmrynbec CHJIBL. 3aKoH
COXpaHEHHUS MMITYJIbCA.
PeakTtuBHOEC nBHKEHHIE

bubmoteka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIIHOCTH CHUJIBI.

Kunernueckas JHEPIrus
MaTepuajJbHOW TOUKU. Teopema
00 H3MEHEHUU KHUHETUYECKON
DSHEPIUu

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[TorennumanbHas SHEprusl.

bu6mmoreka [JOK

[ToTenmanpHas SHEPTUS YIPYTO
neOpMUPOBAHHON  TIPYKUHBI.
[ToreHumanbHass 3HeEprus Tena
BOJIM3M TTIOBEPXHOCTH 3eMITH

https://m.edsoo.ru/ff0c461a
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IToTeHnuaapHbIC U
HETIOTCHIIMANbHBIC CHIBI. CBS3b
PabOThl HEMOTEHITUATIBHBIX CHII C
W3MEHEHHEM MEXaHUYECKOM
SHEPTUU CUCTEMBI TEN. 3aKOH
COXpPaHEHHSI MEXaHUYECKON
SHEPTUu

bubmmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTtopHas pabota
«MccnenoBanue CBs3UM  PpabOTHI
CHITBI C U3MCHCHUEM
MEXaHUYECKON SHEpPruM Teja Ha
npumMepe pacTsHKEHUS
PE3MHOBOTO KI'YTa»

20

KontponbHas paboTa mo teme
«Kunemaruka. JlnHamuka.
3aKOHBI COXpaHEHUS B
MEXaHHUKE»

bu6morexa IJOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE MOJIOKEHUS
MOJIEKYJISIPHOKUHETUYECKOU
TEOpHUH. bpoyHoBCcKOE
nekenue. Juddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep IBUKEHUS U
B3aNMOJEUCTBUS YaCTHI]
BeniecTra. Moaenu cTpoeHust
ra3oB, JKMIAKOCTEW U TBEPABIX TEI
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23

Macca monekyin. Konndecto
BeniecTna. [locrosanas ABoraapo

24

TerutoBoe paBHOBECHE.
Temmneparypa

u e€ usMepenue. llkama
TeMIeparyp
Llenbcus

25

WUneanbusrii raz B MKT.
OcHoBHoe ypaBHeHnEe MKT

bubmoteka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOcooTHas TeMIiepaTypa Kak
Mepa CpeIHEN KUHETUYECKON
SHEPTUH IBUKECHUS MOJICKYJI.
YpaBHeHHne

MenneneeBa-Kianenpona

bubmoteka [IOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanpToHa. ['a30BbIC
3aKOHBI

28

Jlabopatopnas pabora

«ccnenoBanne 3aBUCHUMOCTH
MEXTY napameTpamu
COCTOSIHHSI Pa3peKEHHOTO Ta3a

29

W3omporieccsl B uaealbHOM Ta3e
u ux rpaduyaeckoe
MIPEICTABJICHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e
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BuyTpeHnHsis sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
CIOCOOBI €€ U3MEHEHUSI.

bubmoteka IIOK

30 KonuuecTBo TermioTel 1 pabora. https://m.edsoo.ru/ff0c5952
BryTtpennss sHeprus
OJJHOQTOMHOTI'0 MSaJIbHOTO rasa
31 Bup! Teronepenaun bubmorexa [OK
https://m.edsoo.ru/ff0c5c36
VY nensHasa TEIIOEMKOCTD
30 BenlecTBa. KoaInmuecTBo TEIIOTHI bu6mmoreka [JOK
pH TeIUIonepeave. https://m.edsoo.ru/ff0c5¢c36
AnnabaTHBIN MpoIece
[lepBblil 3aKOH TEPMOJIMHAMUKHN bu6muoreka [IOK
33 U €ro MPUMEHEHHE K https://m.edsoo.ru/ffOc5efc
u3omnpoleccam
o | Hecommen douscon Bismorea 0K
' https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKHU
35 [Tpunnun neicteus u KIT/] bu6morexa IJOK
TEIUIOBOM MAaIlIMHEI https://m.edsoo.ru/ff0c600a
36 [ukn Kapuo u ero KI1/]
37 DKOJIOTMYECKHE NpOoOIIeMbl

TCIINIOOHCPICTHKHU
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Oo60o06maronmit YPOK bubmoteka [JOK
38 «MonexynsipHast pu3mnka. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
o | oo o o Busorera LOK
' https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOJAMHAMUKI
[TapooOpazoBanue u bubmmoreka [{OK
40 KOH/ICHCAIIHI. https://m.edsoo.ru/ff0c63b6
Hcnapenue u KureHue
o | ome e BiGmorera LOK
y ’ https://m.edsoo.ru/ff0c64d8
Hacepimennsiii nmap
TBépmoe TEJIO.
Kpucrannmuueckue u amop@Hbie
42 Tena. AHM30TPONMS  CBOWCTB bubmmnoreka [{IOK
KPUCTAIIJIOB. Kunkue https://m.edsoo.ru/ff0c65f0
KPUCTAJLJIBI. CoBpemeHHbIE
MaTepHuabl
[InaBneHre U KpUCTAILUIU3ALIMSL.
43 V neiapHas TGHJ’II:)Ta nnaBﬂeII;Hﬂ. bubmmorexa [OK
https://m.edsoo.ru/ff0c6708
Cybnumarnmst
44 YpaBHeHUE TEIJIOBOTro OajaHca bubnmoreka [IOK

https://m.edsoo.ru/ff0c6820
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DnekTpu3anus Teq.

bu6moreka IIOK

45 Juekrpuiecknit sapan. /s https://m.edsoo.ru/ff0c6bcc
BH/JIA DJICKTPUUECKHUX 3apsI0B
[IpoBOAHUKH, IUAIEKTPUKU H
IIOJIYIIPOBOJHUKM. 3aKkoH bubmmoreka [{OK
46
COXPAaHCHHS  DJIEKTPHUECKOTO https://m.edsoo.ru/ffOc6bcc
3apsiaa
§7 | Sacon Kynom,  Toseum BuGmorera LIOK
JTORd. https://m.edsoo.ru/ffOc6ce4
AIEKTPUUYECKUN 3apsi]l
Hanpssk€HHOCTB 3JIEKTPUYECKOTO
48 nons. [Ipunnun cynepno3nuumn bubmorexa [JOK
AIIEKTPUIECKUX ToJIei. JInHun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTHU
Pabota cui
49 AJIEKTPOCTATUYECKOTO  TOJIS. bub6moreka [JOK
[NToTenuuai. Paznocts https://m.edsoo0.ru/ff0c6f00
MOTEHIIUAJIOB
[IpoBOAHUKN W AMDIICKTPUKU
50 B DJIEKTPOCTATUYECKOM IIOJIE. bubmorexa [JOK
JInsnexTpudeckas https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTb
b K
ol OnekTpoémkocTs. Konnencarop nomorexa LO

https://m.edsoo.ru/ff0c7126
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DIEeKTPOEMKOCTD TJIOCKOTO
KOHJIEHCATOpa. DHEPrus
3apsHKEHHOTO KOH/IEHCAaTopa

bubmoteka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGoparopHas paboTta
"U3zmepenue 3JIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpuHIMIT JIeUCTBUS "
MIPUMEHCHUE KOHJICHCATOPOB,
KOIIUPOBAJILHOTO

amnrapara, CTpyMHOro npuHTepa.
DIIEKTPOCTATUYECKAS 3aIUTA.
3a3emiieHue 3IEKTPOIIPHOOPOB

55

DIIEKTPUYECKHUN TOK, YCIOBUS
€ro CyIlIeCTBOBaHMUSI.
ITocTOsSIHHBIN TOK.

Cuna Ttoka. Hanpsokenue.
Conporusnenue. 3akoH Oma
JUISl y4acTKa LEMH

56

ITocaenoBarenbHOE,
napajieIbHOE, CMEIIaHHOE
COCTMHCHHE

mpoBoIHUKOB. JlaGopaTopHas

pabota «3yueHue cMemanHoro

bu6moreka IJOK
https://m.edsoo.ru/ff0c74f0
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COCIUMHCHUA

PE3NUCTOPOB»

S7

PaboTa 1 MOUTHOCTD
AJEKTPUUYECKOTO TOKA. 3aKOH
Jxoynga-Jlenna

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 11l TOJTHOM
(3aMKHYTOM) 2JIEKTPUYECKON
nenu. KopoTkoe 3aMbIKaHue.
JlabopatopHas pabota
«H3mepenne DJIC ncrounmka
TOKa U €r0 BHYTPEHHETO
COTIPOTUBIICHUS

bubmoteka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DIIEKTPOHHAs! TPOBOAUMOCTh
TBEPABIX METAJLJIOB.
3aBUCHUMOCTb CONPOTHBIICHUS
METaJUIOB OT TEMIEPATYPBI.
CBepXnpoBOAUMOCTb

60

DNEeKTPUYECKUN TOK B BAKyyME.
CBolicTBa 3JIEKTPOHHBIX TyYKOB

61

[TomynipoBOAHUKY, 170,
coOCTBeHHass W  TpUMeEcCHas
npoBoauMocTh. CBolicTBa p—N-
nepexona. [TomynpoBogHUKOBEIE

bu6moreka IJOK
https://m.edsoo.ru/ffOc84ae
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IpUOOPHI

DNEeKTPUYECKUN TOK B PaCTBOPAX
Y PaCIlIaBaX AJIEKTPOJIMTOB.

bu6moreka IIOK

62
CKTPOIHTHICCKAS https://m.edsoo.ru/ff0c82ba
JUCCOIHALIMS.
DIIEKTPOIU3
DJIEKTPUYECKUM TOK B ra3ax.
CaMOCTOSATEIbHBIN U

63 HECaMOCTOSITEIBHBIN pa3ps Bubmorexa HOK

pasp. https://m.edsoo.ru/ffOc84ae

Mounuus.
[L1azma
DnekTpuyeckue Npuoopsl U

64 YCTPOMCTBA U UX MTPAKTUYECKOE bubmoreka [JOK
npuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o06maronui ypox bubmmoreka [JOK
«DNIEKTPOTUHAMHUKA https://m.edsoo.ru/ff0c88be
KontponbsHas paboTta o teme

66 «Qnektpocratuka. [locTosTHHBIN bubmmoreka [JOK
AJIEKTpUIeCKuil TOK. TOKM B https://m.edsoo.ru/ff0c8a8a
Pa3JIMYHBIX CPeaax»

67 PesepBHblli ypok. KoHTposbHas bu6mmoreka [JOK

pabota 1o TeMe

https://m.edsoo.ru/ff0c8c56
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"OnekTpoauHamMuKa"

PeseprubIil ypok. O600mIIaroIIHiz

bubmoteka [IOK

68 ypok 1o Temam 10 Kiaacca L https://m.edsoo.ru/ffOc8f6c
OBILEE KOJIMYECTBO YACOB I1IO 68 3 3
[TPO'PAMME
11 KJIACC
KosauvecTBo yacoB DJIeKTPOHHBbIE
Ne Tema Vhoka Jlata | uudposbie
n/n P Bcero Konrpoannnig Ilpakraieckue u3ydeHusi | oOpasoBaTesibHbIE
padoThI padoThI pecypeh
[TocTostHHBIE MarHUTHI U UX
| oo Mo B 10
‘ P https://m.edsoo.ru/ff0c9778
MHIYKUWH. JInHNM
MAarHUTHON MHIyKIIUU
MarnauTHoe nosue
MIPOBOJIHUKA C TOKOM. OTIBIT
5 1 but6moreka [JOK
dperena. https://m.edsoo.ru/ff0c98fe
B3aumopericteue
MIPOBOJTHUKOB C TOKOM
3 Jlabopatopnas pabota 1 1 bubmmoreka [JOK
«/3y4yeHne MarHuTHOTO TOJIS https://m.edsoo.ru/ff0c98fe
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KaTylIKHu C TOKOM>»

JleicTBME MarHUTHOTO TT1OJIS
Ha MPOBOJHUK ¢ TokoM. Cuna
Awmrepa.

JlabopaTtopHas pabota
«HccnenoBanue neMCTBUSA
MMOCTOSIHHOT'O MarHuTa Ha
pPaMKy ¢ TOKOMY

bu6mmoreka IJOK
https://m.edsoo.ru/ff0c9ac0

JlericTBME MarHUTHOIO ITOJIS
Ha ABWXKYILYIOCS
3apsOKEHHYIO YACTHUILY.

Cwuuta Jlopennia. PaboTa cuisl
Jlopenua

bubmmoreka IIOK
https://m.edsoo.ru/ff0c9df4

DJIeKTpOMarHuTHas
nHayknus. [lotok BekTopa
MarHuTHOW uHAyKuu. 3/C

WHIYKIHWHU. 3aKOH
AIIEKTPOMArHUTHOM WHIYKITUU
Qapanes

JlabGopaTopHas pabora
«HccnenoBanue  ABJIEHUSI
AIEKTPOMArHUTHOU

HHAYKIIAN

bu6moreka IJOK
https://m.edsoo.ru/ff0cal50
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NHayKTUBHOCTD. SIBIICHUE
camonnaykuuu. JJ1C
CaMOMHIYKIIMH. DHEPrus
MarHMTHOTO MOJIs KaTYIIIKHU C
TOKOM. DJICKTPOMArHUTHOE TOJIe

bubmmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoucTBa U MX
IIPUMEHEHUE:! IIOCTOSIHHBIE
MAarHHUTBHI, AIEKTPOMArHUTHI,
JJIEKTPOABUTATEND, YCKOPUTEIN
AIIEMEHTAPHBIX YacCTHIL,
WHIyKIIMOHHAsA I1€Yb

10

O6o06maronmit YPOK
«MaruurtHoe noJe.
DJIEKTPOMAarHuTHAs! UHYKIUS)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KoHnTtponbsHas padorta o teme
«MarauTHoe nozJe.
DNeKTpOMarHuTHas MHAYKLIHSD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CBoOoHbBIE
MEXaHUYECKHUE
KoJieOaHwmsl.
["apmoHnueckue
KoJieOaHus. YpaBHEHHE
TapMOHUYECKUX
KOJIeOaHMIA.
[IpeBpamenne 3HEprun

bu6moreka IJOK
https://m.edsoo.ru/ffOcaf06
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13

JlabopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KoeOaHun
rpy3a Ha HUTH OT JJIUHBI HUTU U
MAacChI Tpy3a»

14

KonebarenbHblid KOHTYP.
CBOOOIHBIE AIEKTPOMATHUTHBIC
KOJIEOAaHUS B UACaIbHOM
KoJiebaTeIbHOM KOHTYpE.
AHaJIOTUsI MEKIY
MEXaHUICCKUMHU U
AIEKTPOMATHUTHBIMU
KOJIeOaHUSIMU

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH
COXpaHCHUS DHEPTHH B
HICAIbHOM K0J1e0aTeIbHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[IpencraBienne o 3aTyXaroUmx
KoneOaHusx.  BbIiHyXIeHHbIE
MEXaHUYeCcKue KoJIeOaHUsl.
Pe3onanc. BeIHyX€HHbBIE
ANIEKTPOMATrHUTHBIE KOJIeOaHus

bu6moreka IJOK
https://m.edsoo.ru/ffOcbb86
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17

[lepemeHHBIN TOK.
CuHycouaaIbHbIA IEPEMEHHBIN
TOK. MOITHOCTh NEPEMEHHOTO
TOKA. AMIUIMTYTHOE U
JECUCTBYIOIIECE 3HAUEHHUE CUJIBI
TOKA U HANPSHKEHUS

bubmoteka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop.
[IpousBoncTBO, TEepenavya u
noTpedIeHue
ANEKTPUYECKON SHEPTUN

19

YCTpOUCTBO UM IPAKTUYECKOE
MIPUMEHECHUE  DBJIIEKTPUYECKOTO
3BOHKA, reseparopa
MEPEMEHHOT0  TOKa,  JIMHUH
3JeKTponepenay

bu6mmoreka IJOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKHU MPU
MIPOM3BOJICTBE DIIEKTPOIHEPTUH.
KynbsTypa ncnonp3oBanus

BJIEKTPOIHEPTUHU B
MOBCEIHEBHOMU KU3HU

21

MexaHnyecKre BOJIHbBI, YCIOBUS
pacnpoctpanenus. [lepuos.
CkopocTh pacnpoCTpaHEeHUS U
JJIMHA BOJIHBL. [lonepeynbie u
MIPOJOJIbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ffOccab4
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3BYK. CkopocTb 3BYyKa. bubmotexa [JOK
22 ['poMkocTh 3ByKa. BricoTa TOHA. https://m.edsoo.ru/ff0cccOc
TemOp 3ByKa
I e Bmorea 10K
' https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paUOCBSI3U U
24 TeneBueHUs. Pa3Burue
CPEACTB CBSI3H.
Pagnonoxamus
o5 KontposnbHas pabota bubmorexa [JOK
«Konebanust  BOJHBI» https://m.edsoo.ru/ffOcc6f8
[IpsamomnuHeiiHOe
acIpoCTpaHEHUE CBETa B
26 Ic))z[HoionT}?oﬁ cpene bubmorexa LIOK
' https://m.edsoo.ru/ff0cd350
ToueunbIil CTOYHUK cBeTa. Jlyu
CBeTa
OtpaxkeHue cBeTa. 3aKOHBI
97 OTPaXKCHUS CBETA. bubmoreka [JOK
[MocTpoenue u300pakeHU B https://m.edsoo.ru/ffOcd4e0
IIJIOCKOM 3€pKaje
[Ipenomiienue cera. [lomHoe
BHYTPEHHEE OTPAKEHUE. bubmmoreka [JOK
28 .
[TpenennbHbIi YyroJ MoJIHOTO https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKECHUS
29 JlaGoparopHas pabota bu6moreka [JOK
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«3mepenne

ImoKasarcird NpPCJIOMIICHUA
CTCKJIa»

https://m.edsoo.ru/ff0cd67a

30

JIun3sl. [locTpoenue
n3o0paxeHuii B uH3e. Dopmyna
TOHKOM JIMH3BI.

YBeNUYEHHE JTUH3BI

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

31

JlaGoparopHas pabota
«HccnenoBanue
CBOMCTB HM300paKEHUI
B JIMH3aX»

32

Hucnepcus ceera. CloxKHbIN
coctaB Oenoro ceta. L[BerT.
JlabopaTopHas pabota
«Habnronenue nucrepcun
CBETa»

33

Nurtepdepenius ceera.
Hudpakuus ceTa.
HudpakuronHas pemeérka

bu6moreka IJOK
https://m.edsoo.ru/ff0ced22

34

[TonepedHOCTh CBETOBBIX BOJIH.
[Tonsipusanus ceera

bu6moreka IJOK
https://m.edsoo.ru/ffOcf02e

35

Onrtuueckue puodopsI u
YCTPOWCTBA H  YCIOBUSA  HX
0e301acHOro MPUMEHEHHUS
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['panu1bl MPUMEHUMOCTH
KJIACCUUYECKOU MEXAHUKHU.

bubmoteka [IOK

30 [TocTymathl cienuanbHOM https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIHLHOCTHU
37 OOTII{{;: Hﬁ?;g;flzzz; 3ameneHue bronmorexa LIOK
AANOBD ' 8 https://m.edsoo.ru/ff0cfad2
BPEMEHU U COKPAIICHUE JITUHBI
DHEPrust U UMITyJIbC
38 PEISITUBUCTCKON YaCTHUIIBI. bubmmoreka [JOK
CBsI3b MacChI C SHEPTHEH U https://m.edsoo.ru/ffOcfc68
UMIYJbCOM. DHEPTHS TOKOS
39 KontponbHas paborta «OnTuka. bubmmoreka [{JOK
OCHOBBI CIICIIHATLHON TEOPUHU https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIBHOCTH
40 ®ortonbl. dopmyna Ilmanka. bubmoreka [JOK
DHeprusi ¥ UMITyJbe (OTOHA https://m.edsoo.ru/ffOcfel6
Otk € U UCCIIEIOBAaHUE
s | gororihesra. Onuima A. T b6 morera LIOK
' T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl hoToddhdexTa.
YpaBHeHUE DUHIITENHA IS BuGmorexa LIOK
42 dboTorddexra.

«Kpacnas rpanuma»
dotorddexra

https://m.edsoo.ru/ff0d015e
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JaBnenue cera. OnbiThl I1.

bubmmoreka [JOK

43 H'U Jlebezena.  XuMHECKoe https://m.edsoo.ru/ff0d04a6
JIENCTBUE CBETA
TexHuueckne yCTpoucTBa u
MPaKTUYECKOE
MPUMEHEHHUE:

44
dboTOdIEMEHT,

(GhOoTOMATUMK, COTHEUHAS
OaTapesi, CBETOIUO/

45 Pemenne 3amadu  mo  Teme bu6mmoreka [JOK
«7eMEHTBI KBAHTOBOU OIITHUKHY https://m.edsoo.ru/ff0d0302
Mopens aToma TomcoHa.

OnbIThI
46 Pezepdopnaa no paccestauto o- bubmorexa LIOK
https://m.edsoo.ru/ff0d091a
YacTHIl.
[LtanerapHas Mojiesib aToMa
bu6mmoreka [JOK

47 Hoctynarst bopa https://m.edsoo.ru/ff0d0afa
N3nydenue u noriouieHue

48 (GhOTOHOB IIPU MEPEX0ie aToMa C bubmmoreka [JOK
OJTHOTO YPOBHS SHEPTUH Ha https://m.edsoo.ru/ffOdOafa
Ipyrou. Bunsl criekTpos.

49 BoiHOBBIE CBOMCTBA YaCTHII. bu6mmoreka [JOK

BonHb!
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nebpoitnsa. KopmyckynsipHo-
BOJIHOBOM JAyaJIN3M.
CHoHTaHHOE U BBIHYKJIEHHOE
W3JIy4YEHHE.

https://m.edsoo.ru/ff0d0ca8

50

OTKpBbITHE PAJUOAKTUBHOCTH.
Omnsitel Pesepdopna no
ONIPENIEIICHUIO COCTaBa
PaAMOAKTUBHOTO U3ITyYEHHUS

bubmmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

o1

CaoiicTBa anbda-, Oera-,
raMMaun3IydeHus. Biausaue
PaIMOaKTHBHOCTH Ha KHBBIC
OpraHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.

Nzotomnsl. Anbda-pacnan.

DJIEKTPOHHBIA U MO3UTPOHHBIM
Oerapacnaj. ['aMma-uzinyduenue

bu6moreka IJOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsI3U HYKJIIOHOB B
saape. SlnepHble peakuuu.
SAnepHslil peakTop.
[IpoOnembl, MepCreKTUBHI,
DKOJIOTHYECKHUE ACTIEKTHI
SIEPHON SHEPIETUKHU

bu6moreka IJOK
https://m.edsoo.ru/ff0d1356
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54

DJIEMEHTAapHBIC YACTHUIIHI.
OTkpbITHE TO3UTPOHA. METO b
HaOJIIOJICHUS M PETUCTPALINH
3JIEMEHTAPHBIX YaCTHII.
Kpyraeiii cron
«DyH1aMEHTaIbHbIE
B3auMoaencTBUs. EAMHCTBO
(bu3uIECKON KapTUHBI MUPAY

bubmoteka IIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38€3aH0r0 HEOA.
Co3sBe3ausi, ipKue 3BE3/bI,
IUTAHETHI, UX BUIHUMOE
nBmwkeHne. CoaHeyHas cucreMa

56

Comnnne. CoyiHeuyHast aKTUBHOCTD.
Uctounuk »sHeprun ConHua u
3BE3]T

S7

3BE3/1bI, UX OCHOBHBIC
XapaKTEPUCTUKH. 3BE3IbI
TJIABHOW MOCJIEA0BATEIIBHOCTH.
BnyTpeHnHee cTpoeHue 3BE3 .
CoBpeMeHHbIE IPEICTABICHUS O
MPOUCXOXKICHUH U SBOJIIOLAN
ConHua u 3B€31

58

Muneunsiit [Tyt — Hama
["'anakTuka.
Ilonoxxenue ©  JBMKEHHUE
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Connua B ["amakTuke.
["anakTuku. Y€pHble ABIPHI B
AJIpax raJaKkTUK

59

Bcenennas. Pas6eranue
rajaKTHUK.

Teopus bonpiioro B3pbIBa.
PenukToBoe uziyueHue.
MeTarajiakTuka

60

Hepemennsie mpoOaembl
aCTPOHOMUU

61

KoHTponpHas pabora
«DJIIeMEHThl ~ aCTPOHOMHHM U
acTpo(pU3UKI

62

O6o0umatouii ~ ypok.  Poub
GU3MKKM W  acCTpOHOMHUU B
AKOHOMHUYECKOM,
TEXHOJIOTMYECKOM, COIMaIbHOMN
U ATUYECKOU chepax
NesATEIbHOCTH YEJI0BEeKa

63

Oo6o6maronuit ypok. Poisb u

MeCTO (PU3UKHU U ACTPOHOMHUH B

COBPEMEHHOW HAy4YHON KapTUHE
Mupa

64

Oo6o6maromuit ypok. Posib




buznyeckoit TEOpUHU B
(opMHUpOBaHHU TPEACTABICHHUIA
0 (hu3nUecKoi KapTUHE MUPA

65

Oo6o6maronuii ypok. Mecto
(bu3MYECKON KapTUHBI MUpPA B
00IIeM PsITy COBPEMEHHBIX
€CTECTBEHHOHAYYHBIX
MPEJICTABICHUI O IPUPOJIE

66

Pe3epBHbI ypok. MaruuTHoe
ToJIE.
DJIEKTPOMAarHUTHAsI UHIYKIUSA

67

PesepBHblii  ypok. OmnTuka.
OCHOBBI CIENUAIBHON TEOPHUH
OTHOCHUTEIBHOCTH

68

Pe3zepusblii ypok. KBanToBas
bu3uKa. D1eMEHThl ACTPOHOMUHU
U acTpoU3uKH

bu6moreka IJOK
https://m.edsoo.ru/ff0d1784

OBILIEE KOJIMYECTBO YACOB IIO
[TPOI'PAMME

68
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MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

8 http://nsportal.ru - conmanpHas ceTb paOOTHHUKOB 0Opa30BaHUSI.

9 http://markx.narod.ru/pic/ - pusuka B nkoie.

10  http://festival.1september.ru/articles/ - pectrBans nemarornyeckux uacH

«OTKpPBITBIN YPOK».

11 http://www.fizika.ru/ - caiit st yanreneit QU3UKU 1 UX YICHUKOB.
12 http://www.physics.ru/ - maTepuaisl o Gu3MKe.
13 www . ege .edu.ru - uapopmaroHHbIi mopran EI'D.

14 http :// school - collection . edu . ru / - enunas komtekmus [IOPoB
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