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COJAEP)KAHUE YYEBHOI'O ITPEJIMETA

10 KJIACC

Pa3znes 1. ®u3uka U MeTOAbI HAYYHOI'0 MO3HAHUSA
®uszuka — Hayka o npupoge. HaydHble MeToabl IO3HAHMS OKpyJKawolero mupa. Poib
HKCIEPUMEHTA M TEOPUH B IIPOIIECCE MO3HAHUS TPUPOIbl. DKCIEPUMEHT B (PU3UKE.
MogenupoBanue pusnueckux spjaeHUN u nporeccoB. Hayunsle runoressl. @usnueckue 3aKOHbI
u Teopun. ['paHuLIBI IPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIMn cooTBeTCTBUS.

Pome w wMecto ¢u3uku B (QOPMHPOBAHUM COBPEMEHHOW HAyYHOH KapTUHBI MHpa, B
IIPAKTHUYECKON EATEIbHOCTH JIFOACH.

Jlemoncmpayuu
AHanoroBblie ¥ TU(GPOBBIC U3MEPUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATYHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexanunyeckoe aBmxeHue. OTHOCUTEIBHOCTh MEXaHWYECKOro ABMkeHud. Cucrema oTcyéra.
Tpaexropus.

[lepemernienue, CKOpocTh (CpemHsiE CKOPOCTh, MTIHOBEHHAs CKOPOCTb) U YCKOpPEHHE
MarepualbHOM TOYKHM, UX MPOEKIMU HAa OCH CHCTeMbl KOOpauHAT. CIOXEHUEe MepeMelieHud Hu
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE © pPaBHOYCKOPEHHOE MPSMOJUHEHHOE MABWKECHHE. ['paduku 3aBUCHMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHUS, TyTU U MIEPEMEIICHUSI MaTePUATLHON TOYKU OT BPEMEHH.

CBoboaHoe najzieHue. Y cKkopeHrue cBOOOIHOTO MaIeHusl.

KpuBonunelinoe aBuxenue. J[BuxeHne MaTeprualbHOW TOUKHU IO OKPYKHOCTH C IOCTOSIHHOM 110
MOJIYJIFO CKOPOCTBIO. YTJIOBasi CKOpPOCTh, JUHEHHas CKOpocTh. llepmom um yactora oOpaleHus.
[leHTpOCTpEMUTENBLHOE YCKOPEHHUE.

TexHu4eckue yCTpOMCTBA M NMPaKTUYECKOE MPUMEHEHHE: CHUIOMETP, JBUKEHHE CHaps/iOB,
LIETIHBIE U pEeMEHHBIE NTEPEIAUN.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUéTa, WUTIOCTPALIMS KWHEMAaTUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[TpeoOpazoBanue NBMXEHUH C HCTIOJIb30BAaHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpoIIeHHOTOo MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOHOTO MMaICHHUS.

HamnpaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3yueHnne HepaBHOMEPHOTO IBMXKEHUS C 1IEJIbIO OMPEETICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOIIEHUS MEXKAY IYTSAMH, TPOWIEHHBIMH TEJIOM 3a TOCJIEI0BaTEIbHBIC
paBHBIE MMPOMEXKYTKH BPEMEHH ITPH PAaBHOYCKOPEHHOM JIBI)KCHHH C HaYaJIbHOW CKOPOCTHIO, PaBHOU
HYIIIO.

N3yuenue nBUKEHUS MIApUKa B BI3KOU KUJKOCTH.

N3yuenune nBukeHus Tena, OpOIMIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuaiun ortHocutenbHOcTH ['amunes. Ilepsbiit 3akoH HerotoHa. MHepuumanbHble CHCTEMBI
OTCUéTa.



Macca tena. Cuna. [Ipunnun cynepnoszuuuu cuil. Bropoii 3akon HeloToHa 1151 MatepuanbHOM
To4kHU. Tpernii 3akoH Hbl0TOHA JUIst MaTEepUAIIBHBIX TOYEK.

3akoH BceMHUpHOro TsarotreHus. Cuna tskectu. [lepBas kocmMuyeckasi CKOpOCTb.

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

Tpenue. Bunpl Tpenust (mokosi, ckojbxeHusi, kadeHusi). Cuia tpenus. Cyxoe tpenue. Cuia
TPEHHUSI CKOJBKEHUS M cuia TpeHus nokos. Koapdumment tpenus. Cuia CONMPOTUBICHUS TNPHU
JBUKEHUH TeJa B )KUJIKOCTH WJIU Tase.

[ToctynarensHoe U BpaliareiabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tea.

MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpaieHus. [linedo cuibl. YCI0OBUS paBHOBECUS TBEPIAOTO
Tena.

TexHuueckue yCTpOHMCTBA M IPAKTUYECKOE MPUMEHEHHWE: MOIIIMIHUKKA, JBHKECHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrieHne nHepuuH.

CpaBHeHME MacC B3aUMOJIECHCTBYIOIINX TEl.

Bropoii 3akon HeroToHa.

H3mepenue cui.

CrnoxxeHnue cui.

3aBHCHMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U TaJACHUU.

CpaBHeHME CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIbKCHHUSI.

VYcnoBus paBHOBecus: TBEPAOTro Tesla. Buibl paBHOBECHS.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00pasIle,
OT uX nehopMaluy.

HccenenoBanue ycinoBuii paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPALICHUS.

Tema 3. 3aKkonvl cOXpanenusn 6 Mexanuke

Nmnynee MarepuanbHOM TOUYKM (T€na), CHCTEMBbl MaTe€pHAlbHBIX TOo4ek. MMmmnynabc cumibl u
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pa6ora cunbl. MOIIHOCTE CHUIIBI.

Kunernueckas sHeprusi MaTepuanbHoi Touku. Teopema 00 N3MEHEHUH KHHETUYECKOH SHEPTUU.

[TorennmaneHast sHeprus. [loTeHuumanbHas 3HEpPrus ynpyro AeGOpPMHPOBAHHOW TPYKHUHBI.
[ToTenunanpHas 3Heprus Tena BOJIM3U NOBEPXHOCTH 3EMIIH.

[loTeHunanpHble W HEMOTEHLHMaJIbHblE CUJbL. CBsI3b pabOThl HEMOTEHLIMAJIBHBIX CHII C
MU3MEHEHUEM MEXAHUYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAHUYECKOM dHEPIUN.

VYipyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHudeckue yCTpOMCTBA M NPAKTUYECKOE TNPHUMEHEHHE: BOAOMET, KOIEp, NPYKUHHBIA
MIACTOJIET, IBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE ABMKEHIE.

[lepexon moTeHNIMaIbHON YHEPTUH B KHHETUUECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3yuenne abCONOTHO HEYIIPYTOro yaapa ¢ HOMOIIBIO ABYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

UccnenoBanue cBa3M pabOThl CUIIbI C U3MEHEHHEM MEXaHUYECKOW PHEpPIruu Tejla Ha MpuMepe
paCTsKEHUs PE3UHOBOTO KIyTa.



Pa3nea 3. Mosekynsipaasi pu3nka 1 TepMOIHHAMHUKA

Tema 1. Ocno6bl MONEKYNAAPHO-KUHEMUUECKOU Meopuu

OcCHOBHbIE TOJOXEHUS MOJEKYJISIPHO-KUHETUYECKOW TEOPUU M HX ONBITHOE OOOCHOBAHHE.
Bbpoynosckoe newxkenue. Jduddysusa. Xapaktep ABUKEHHS U B3aUMOJCHCTBUS YacTHIl BEILIECTBA.
Mopnenu cTpoeHUs Ta30B, )XKHIKOCTEH M TBEPABIX TE U OOBSICHEHHE CBOWCTB BEIIECTBA HA OCHOBE
9THX Mojeneil. Macca u pazmepsl MoJiekyil. Konnuectso Bewectsa. [loctossHHas ABorapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana temneparyp Llenbcus.

Mopenp wupaeanbHOro rasa. (OCHOBHOE YpaBHEHHUE MOJIEKYJISIPHO-KMHETUYECKOW TEOPUHU
UACaIbHOTO Tra3a. AOCOTIOTHAs TeMIlepaTypa Kak Mepa CpeAHeld KMHETHYECKOH >HEPruu TEIIOBOTO
nBrkeHns dactun rasa. Illkana temneparyp KenbBuHa. I'a3oBbie 3akOHBI. YpaBHeHUE MeHeneeBa—
Kunaneiipona. 3akon JlanbroHa. M3omponeccel B HJEaIbHOM Tra3e C IMOCTOSHHBIM KOJUYECTBOM
BeulecTBa. [ paduueckoe npeacrapieHre U30MPOLIECCOB: H30TEpMa, U30X0pa, U300apa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE PUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnpIThl, TOKa3bIBAIOLIME JHUCKPETHOE CTPOEHUE BellecTBa, (ororpaguu  MOJEKYI
OpPraHUYEeCKUX COCIMHEHUM.

OmnpiTel 10 U HY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBUIKECHHUSI.

Mopnaens onbita [lTepHa.

OnbIThL, JOKa3bIBAIOIINE CYLIECTBOBAHUE MEKMOJIEKYJISIPHOT'O B3aUMOACHCTBUA.

Monens, WUTIOCTpUPYIOLIas PUPOLY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OnpIThI, HIUTIOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS U/1€aJIbHOTO ra3a, U30IpOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

Omnpenenenre mMacchl BO3/lyXa B KJIACCHOM KOMHATe Ha OCHOBE M3MEpeHHi 00b&éMa KOMHATHI,
JABJICHUS U TEMIIEpATyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEX]Ty ITapaMeTpaMU COCTOSIHUS pa3peKEHHOT0 Ta3a.

Tema 2. Ocnoevt mepmoounamuku

TepmoaunaMuyeckas cucreMa. BHyTpeHHss 3Heprust TepMOAMHAMUYECKOM CUCTEMBI M CIIOCOOBI
e€¢ u3MmeHeHus. KomuuecTtBo TemnoTel M paboTa. BHYTpeHHsIsI SHEprusi OAHOATOMHOIO HJEAJIbHOTO
raza. Buapl Teruonepenauu: TEMJIONPOBOJHOCTh, KOHBEKIIMS, M3JydyeHHUE. YJienbHasl TEeII0EMKOCTh
BeniecTBa. KoanuecTBo TEIIOTHI NpHU TEIUIONEpEaaye.

[Tonarue o6 aamabatHoM mpouecce. IlepBbiil 3akoH TepMmoauHaMuku. IlpumeHeHne nepBoro
3aKOHA TEPMOAMHAMMKHU K H3ompolieccaM. ['papuueckast uHTepnpeTanus padoThl rasa.

Bropoii 3akon TepmonunamMuku. HeoOpaTuMOCTh MpOIIeCcCOB B MPUPO/IE.

TennoBble Mammubl. [IpuHIMOBL AEWCTBUS TEMJIOBBIX MamiuH. [IpeoOpazoBaHMs SHEPrUM B
TerIoBbIX MamuHax. KoaddunueHnt nosnesHoro aeictBus teruioBoi Mammubl. {ukn Kapho u ero
KO3 (HULIUEHT MOJE3HOro AEHCTBUS. DKOJIOTHYECKUE IPOOIEMBbI TEIII0IHEPTETHKHY.

TexHuueckue ycTpoiicTBa M NMpaKTHUYECKOE MPUMEHEHME: JBUraTellb BHYTPEHHETO CrOpaHMs,
OBITOBOM XOJIOAUIBLHUK, KOHIUITUOHED.

Jlemoncmpayuu

W3meHeHre BHYTpEHHEH SHEpruu Tela MpU COBEPLIEHUH PadOThI: BBUIET MPOOKHU U3 OYTHUIKU
Mo/ JIEHCTBUEM C)KAaTOTO BO3[yXa, HarpeBaHue Hpupa B JIATYHHOH TpyOKe MyTEM TpEeHHUS
(BuIEOIEMOHCTpAITHS ).

V3MeHeHMne BHYTpEHHEH dHEprun (TeMIiepaTyphl) Tejia Ipu Terionepeaaye.

OmnbIT 0 aguabaTHOMY PACIIMPEHUIO BO3yXa (OIBIT C BO3YIIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATES.



Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Acpecammnsie cocmoanus eeuecmea. Dazosvie nepexoonvl

[TapooGpazoBanue u koHaeHcanus. VMcnapenwe u kurneHue. AOCONIOTHAsS W OTHOCHTEIIbHAS
BJIQKHOCTh BO31yxa. HacelmeHHBIH map. YjaenapHas TEIIOTa MapooOpa3oBaHus. 3aBHUCHUMOCTH
TEeMIIepaTypbl KUIICHUS OT JaBJICHUSI.

Teépmoe Teno. Kpucramimueckue u amopdublie Tena. AHU30TPONUS CBOWCTB KPUCTAILIOB.
Kunkue xkpucramibl. CoBpeMeHHble Martepuansl. [lnaBienne u kpucrammzanus. Y 1eapHas TEIioTa
rianerus. CyOnumarus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckue yCTpOCTBA W IPAKTUYECKOE IPUMEHEHHE: TUTPOMETP M  IICUXPOMETP,
KaJIOPUMETP, TEXHOJOTUU IOIYyYEHHUSI COBPEMEHHBIX MAaTEpHAJIOB, B TOM YHCIIE HAHOMATEPHAJIOB, U
HaHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu noHWKEHHOM JIAaBJICHUH.

CriocoObl U3MepeHus BIaKHOCTH.

HaGiroienne HarpeBaHus ¥ IUIABICHHS KPUCTALUTUIIECKOTO BEIICCTBRA.

JleMoHCTpanusi KPUCTAILIIOB.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3mepeHne OTHOCUTENBHOU BIIaXKHOCTH BO3/yXa.

Pazjen 4. DaekTpoauHaMmnka

Tema 1. Inexmpocmamuka

OnekTpu3anus Tel. DJIEKTpUYecKuil 3apsia. JIBa Buaa sieKTpuueckux 3apsaaoB. IIpoBogHukw,
JUBJIEKTPUKU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsia.

B3aumopeiictBue 3apsanoB. 3akon Kymona. TodedHbIN AJIEKTPUUECKUU 3apsii. DJIECKTPUUECKOE
nosne. Hanpsok€HHOCTh 3eKTpUdecKoro mnojs. [IpuHuMn cyneprno3uiuu SJIEKTPUYECKUX MOJEH.
JInHnM HanpsKEHHOCTH SIEKTPUUYECKOTO MO,

Pabora cun anexrpocratnueckoro nosns. Ilorennuan. Paznocts norennumanos. [IpoBogHuky u
JTUAJIEKTPUKHU B 3JIEKTPOCTATHYECKOM I0J€. J(ManeKkTpuyeckas NpoOHULAeMOCTb.

OnextpoéMkocTb. KoHzmeHcaTop. OIEKTPOEMKOCTh IIJIOCKOIO  KOHJEHcCATopa. JHEeprus
3apsyKEHHOT0 KOHJIEHCATOpA.

TexHnueckue yCTpPOHCTBA M TMPAKTUYECKOE TPUMEHEHHE: DSJIEKTPOCKON, 3JIEKTPOMETD,
ANIEKTPOCTaTUYECKasl 3allliTa, 3a3€MJIEHHE JJIEKTPONpHOOpPOB, KOHIEHCATOpP, KOMHUPOBAJIBHBIN
amnmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOoUCTBO U MPUHIMUIT ACUCTBUS AIEKTPOMETPA.

B3anmoneiicTBre HaANEKTPU30BAHHBIX TEI.

DIEKTPUUYECKOE MOJIE 3apSKEHHBIX Tell.

[IpoBOAHMKY B 3EKTPOCTATUUECKOM IIOJIE.

DJIEKTpOCTaTUYECKAs 3alUTa.

JIMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM ITOJIE.

3aBUCHMOCTbh JJEKTPOEMKOCTH INIOCKOTO KOHJEHCATOpa OT IUIONIAJM IUIACTHH, PACCTOSHUSA
MEXIy HUMH U TU3JIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOI0 KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopule pabomuol



N3mepeHue 351eKTPOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannuwiit 3nekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DJIEKTPUYECKUN TOK. YCJIOBHUS CYIIECTBOBAHMS 3JIEKTpHUecKoro Toka. Mcrounnku toka. Cuna
ToKa. [IoCcTOSIHHBII TOK.

Hanpspokenune. 3akon Oma U1 yyacTka LIETH.

DNEKTPUUECKOE COIPOTUBIICHUE. YJIEIIbHOE CONPOTUBIEHHME BelecTBa. llocnenoBaTenbHoe,
NapajuieJIbHOE, CMEIIAHHOE COEIMHEHHE IPOBOAHUKOB.

Pa6ora snekrpuyeckoro Toka. 3akoH J[xoyns—JIenna. MOMHOCTB 3JEKTPHUUECKOTO TOKA.

DNEKTPOABUKYIAs CHJIa U BHYTPEHHEE CONPOTUBICHHWE MCTOYHMKA Toka. 3akoH Owma s
MOJIHOU (3aMKHYTOM) asekTpuueckoil nenu. Kopotkoe 3ambikaHue.

DNEeKTpOHHAs: MPOBOJMMOCTD TBEPABIX METAJLIOB. 3aBUCUMOCTb COIPOTHUBIICHUS METAJJIOB OT
Temrneparypbl. CBEpXIIPOBOJIUMOCTb.

DnexTpuuecKkuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonmynpoBoaurku. CoOCTBEHHAs U IPUMECHAsI TPOBOJUMOCTH MOIYPOBOIHUKOB. CBolicTBa P—
n-nepexona. [loaynpoBoJHUKOBBIE TPHUOOPHI.

DONEeKTpUYeCKHii TOK B pPacTBOpaxX M paciuiaBaXx 3JIEKTPOJUTOB. JIEKTPOJIUTUUYECKAs
aucconuanus. JIeKTpoIin3.

OnexTpuueckuid TOK B razax. CamOCTOSITEIbHBI M HECAMOCTOSTENbHbIN paspsa. MoaHus.
[Ina3zma.

TexHuueckue yCTpPOWCTBA W NPAKTUYECKOE IMPUMEHEHME: aMIIEpMETP, BOJBTMETpP, PEOCTar,
HMCTOYHUKU TOKAa, AJIEKTpOHArpeBaTelbHble MPUOOPHI, FIEKTPOOCBETUTEIbHBIE MPUOOPHI, TEPMOMETP
COINPOTHBIICHUS, BAKyYMHBIA JHOJ, TEPMHUCTOPHI U (OTOPE3UCTOPHI, TOTYIMPOBOIHUKOBBIA JTHOI,
raJibBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAPSHKEHUS.

3aBUCHMOCTh  COMPOTHUBJICHUS IWIMHAPUYECKUX TMPOBOJHUKOB OT JUIMHBI, IUIOHIAJU
MONEPEYHOI0 CEUYEHUsl U MaTepuaa.

CMmeniaHHOe COeTMHEHUE TIPOBOHUKOB.

[IpsiMoe wu3MepeHue >neKTpoABMKYHIEeH cuiabl. KopoTkoe 3aMblkaHHe TrajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIPOTHUBIICHUSI.

3aBUCHMOCTbH COMPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 31EKTPOIUTOB.

HckpoBoii pa3psa 1 IpOBOAUMOCTb BO3IyXa.

OAHOCTOPOHHSISI MPOBOUMOCTD AHO/A.

Yuenuueckuii sxkcnepumenm, nabopamopnvie pabomuol

N3yueHne cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

N3mepenne 31eKTpoABMKYILEN CHUITbl HICTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHHUS.

Hab6mronenue snexrpoinusa.

MexnpeameTHble CBSI3U

Nzydyenne kypca ¢usuku ©0a3oBoro ypoBHsS B 10 Kimacce OCyHIECTBISIETCS € Y4ETOM
COJIEPKATENIbHBIX MEXIPEIMETHBIX CBSI3€H C KypcaMH MaTeMaTUKH, OMOJOTHH, XUMHH, Teorpaduu u
TEXHOJIOTHH.

Mesicnpeomemmnole nonamusi, CBI3aHHbIE C U3YYEHHEM METOJIOB HAYYHOI'O MO3HAHUS: SIBJICHUE,
Hay4yHBId (akT, TUMOTe3a, (U3MUecKas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJCHUEe, SKCIEPUMEHT,
MOJEJIUPOBAHUE, MOJIENb, U3BMEPEHHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, JIUHeWHas QyHKUuUs, napaboia, runepoona, ux
rpaguk W CBOWMCTBA, TPUTOHOMETPHUYECKHE (YHKIIMU: CHHYC, KOCHUHYC, TaHTE€HC, KOTaHTEHC,



OCHOBHO€ TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M MX MPOEKIMH Ha OCH KOOPJAMHAT, CI0KEHHE
BEKTOPOB.

buonozus: Mexannueckoe ABMKEHUE B KUBOH npupoje, nuddysus, ocmoc, TemI1000MeH KUBBIX
OpraHu3MoOB (BUABI TEIUIONEpEadyH, TEIJIOBOE PAaBHOBECHE), 3JEKTPUUECKHUE SIBICHHUS B >KUBOUN
IIPUPOJIE.

Xumus: JIUCKPETHOE CTPOEHHUE BEILECTBA, CTPOCHHE AaTOMOB U MOJEKYJ, MOJb BEIIECTBA,
MOJIIpHasl Macca, TEIJIOBble CBOMCTBA TBEPHBIX TeJN, )KMJKOCTEH M Tra3oB, AJIEKTPUYECKUE CBONCTBA
METAJIJIOB, AIEKTPOIUTUYECKAS AUCCOIHAIINS, TAIbBAaHHUKA.

T'eoepaghus: BIaXXHOCTH BO31lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeusn: mpeoOpa3zoBaHHE JBMKCHUH C MCIOJIIB30BAaHHEM MEXAaHH3MOB, Y4ET TpEeHUS B
TEXHHKE, MOJIIUITHUKH, UCIIOJIb30BaHNE 3aKOHA COXPAaHEHHs UMITYJIbCa B TEXHUKE (paKeTa, BOJOMET U
Ipyrue), JABUTaTelb BHYTPEHHEro CropaHusi, mapoBas TypOuHAa, OBITOBOIl  XOJOIUIBbHUK,
KOHJUILIMOHEDP, TEXHOJIOIUH IOJIyYE€HUsI COBPEMEHHBIX MaTepUasoB, B TOM YKCIIE€ HAHOMAaTEpHUasoB, U
HAHOTEXHOJIOTHH, JICKTPOCTATHUECKAs 3allUTa, 3a3€MJICHHE AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN
MIPUHTEP, SJEKTPOHATPEBATEIbHbBIE TPUOOPHIL, JIEKTPOOCBETUTENbHbIE TPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pazjen 4. DaekTpoauHaMmnka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[TocTostHHBIE MarHuThHL. B3aummonelcTBUE MOCTOSHHBIX MarHUTOB. MarnutHoe mnoiie. Bektop
MAarHuTHOM MHIAYKUMH. [IpMHIMD cynepno3suuuy MarHUTHBIX MOJEH. JIMHUM MarHUTHOM MHIYKLIMH.
KapTuna nuHMili MAarHUTHOM MHYKIIMM TTOJISI TOCTOSTHHBIX MAarHUTOB.

MaruauTtHoe nosje npoBoJHuKa ¢ TokoM. KapTruHa TMHUN MHAYKIMYA MarHUTHOTO TOJIS IJTMHHOTO
MPSIMOTO MPOBOJHUKA U 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHUKA, KaTyIIKU ¢ TOKoM. OmbIT Dpcrena.
B3aumMopeiicTBre MpOBOHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HalIpaBJICHUE.

Cuna Jlopenna, e€ Monylb U HampaBieHue. [[BukeHHe 3apsKEHHON YacTHIbI B OJHOPOIHOM
MarHuTHoOM nose. Pabora cuisl Jlopenna.

SIBneHune  dneKTpoMarHUTHOM  MHAyKOuM. [loTok  BekTopa  MarHMUTHOM  MHAYKLMH.
DNeKTpOABMKYIIAs CUIa MHAYKIMHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuu ®apazes.

BuxpeBoe »snexkTpuueckoe mose. OJIEKTPOABMXKYIIAas Cuila HWHAYKIMM B IPOBOJHUKE,
JBUKYIIEMCSI IOCTYIATENBHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuio JleHua.

NHaykTuBHOCTE. SIBIEHHE CAaMOMHAYKIIMHU. DIEKTPOABIKYIIAs CHUJIa CAMOUHAYKLIHH.

DHeprus MarHUTHOT'O TIOJISl KaTYIIKU C TOKOM.

DNEeKTPOMarHuTHOE MOJIE.

TexHnueckue  yCTpONCTBA M INPAaKTUYECKOE NPUMEHEHHE: IIOCTOSIHHBIE  MarHMTHI,
AJIEKTPOMArHUThI, AJIEKTPOJIBUraTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, MHAYKIIMOHHAS 11€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO Iy4YKa MarHUTHBIM IIOJIEM.

JIMHUM WHIYKIMY MarHUTHOTO TOJIS.

B3anmoneiicTBre IByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JencrtBue cuiel JIopeHIa Ha HOHBI DIIEKTPOJIUTA.

SIBneHue ANEeKTPOMarHUTHOM MHYKIIHH.



IIpaBuio Jlenna.

3aBUCHMOCTh 3JIEKTPOABUKYILEH CHJIBI HMHIYKUUM OT CKOPOCTH M3MEHEHUS MarHUTHOTO
IMOTOKa.

SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenre MarHuTHOTO MOJISL KATYIIKH C TOKOM.

HccnenoBanue neiicTBUs MOCTOSHHOTO MarHUTa Ha paAMKY C TOKOM.

HccnenoBanue saBieHUs 3JIEKTPOMAarHUTHON MHTYKIIUH.

Paznen 5. KoJsieGanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMaAZHUMHbIE KONEOAHUSA

Konebarenbnast cucrema. CBoOOIHBIE MeXaHUYECKHE KoyieOaHus. ["apMoHuUeckre KoyieOaHusl.
[Tepuon, yacrora, amrutyna u (aza konedanuid. [Ipy>kuHHBIN MasTHUK. MaTeMaTH4eCK1il MasTHHK.
VYpaBHeHHE rapMOHUYECKUX KoJeOanwuii. [IpeBpaiienne s3Hepruu npu rapMOHUYECKUX KOJIeOaHMUX.

Konebarenbubiii  koHTYp. CBOOOAHBIE DIEKTPOMArHUTHBIE KOJNEOAaHUS B  HJICAIBHOM
KoJ1e0aTeIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHMYEeCKHMMH U AJIEKTPOMArHUTHBIMH KOJIEOAHUSMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTUU B HI€aTbHOM KOJ1e0aTeIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaoummx KojeOaHUSAX. BBIHYXIEHHBIE MEXaHWYECKHE KoJeOaHus.
Pe3onanc. BeiHyX1eHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemennblii TOk. CHHYCOMAAQIbHBIA NEPEMEHHBIM TOK. MONIHOCTh MNEPEMEHHOIO TOKa.
AMIUIUTYAHOE U JEHCTBYIOILEE 3HAUEHHUE CUJIbI TOKA U HANIPSIKECHUS.

Tpanchopmarop. I[IpousBojucTBo, mepegadya ©  MOTPEOJICHHE OSJICKTPHUSCKOH DHEPTHH.
OKOJIOTMYECKME PHUCKM IpU  IPOU3BOJACTBE  3jeKTposHepruu. KynbTypa  ucnonb3oBaHus
3JIEKTPOIHEPIUH B TOBCEAHEBHOM )KU3HHU.

TexHuueckue yCTpoOWCTBa M MPAKTHUUECKOE MPUMEHEHHUE: 3JEKTPUUYECKUNA 3BOHOK, T'€HEpaTop
[IEPEMEHHOT'0 TOKa, JIMHUU JIEKTporepeay.

Jlemoncmpayuu

HccnenoBanme mapamMeTpoB KoleOaTeIbHOM CUCTEMbl (TMPYKUHHBIM WM MaTeMaTHYeCKH
MAasiITHUK).

HalGmronenue 3aryxaronux KojieOaHu.

HccnenoBanue cBONCTB BBIHYXK/IEHHBIX KOJeOaHUM.

Habmtonenue pezonanca.

CB00O/IHBIE JIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmwnorpaMMbl — (3aBUCMMOCTH ~ CHUJIBI  TOKa W HAOpsDKEHUST OT  BPEMEHH) s
AJIEKTPOMAarHUTHBIX KOJIEOaHU.

Pe3oHanc mnpu mocienoBaTENbHOM COEIMHEHHU PE3UCTOPA, KaTyIUKW HWHAYKTUBHOCTH U
KOHJIEHCATOopa.

Monenb TUHUY 3IEKTPOIIEepeIauH.

Yuenuueckuii sxcnepumenm, nabopamopnvle pabomuol

HccnenoBanne 3aBHCHUMOCTH TEpHOAA MallbIX KOJNEOAaHW Tpy3a Ha HUTH OT ANUHBI HUTH U
Macchl Ipysa.

HccnenoBanne nepeMEeHHOTO TOKa B LEMHM U3 IOCJIEI0BATEIbHO COEIMHEHHBIX KOHJIEHCATOopa,
KaTyIIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 0JIHbL

MexaHuuecknue BOJIHBI, yciaoBHs pacnpoctpaHeHus. [lepuon. CKopocTh pacnpoCTpaHEHUS U
JuiHa BONHBIL. [lomepeunble u MmpoaosibHbIE BONMHBL WHTepdepeHius U Audpakius MeXaHUIeCKHX
BOJIH.



3Byk. CkopocTb 3ByKa. I pomkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMarHUTHBIE BOJIHBI. YCJIOBHMS M3JIYUEHUS] DJIEKTPOMAarHUTHBIX BOJH. B3auMmHas
opueHTanus BektopoB E, B, V B asnekrpomarnutHoil BosiHe. CBOMCTBA 3JIE€KTPOMAarHUTHBIX BOJIH:
OTpa)kKeHHUeE, MIPEJIOMJIEHUE, NoJIsIpyU3aLus, nudpaxus, uHTepdepeHus. Cxopocth
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana 3MeKTpOMarHUTHBIX BOJH. [I[pUMEHEHHE AIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUMIBI paguoCBs3U U TeNEBUACHUS. Paguonokanus.

DIEKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOLIEH CPEbI.

TexHuueckue yCTpOMCTBA W MPAKTUUECKOE IMPUMEHEHUE: MY3bIKAIbHbIE WHCTPYMEHTHI,
YIBTPa3BYKOBAs TUArHOCTHKA B TEXHUKE U MEAUIMHE, pajap, paAUONpPUEMHHK, TEIEBU30pP, aHTCHHA,
tenedon, CBU-neun.

Jlemoncmpayuu

OO6pa3oBaHue 1 pacrpoOCTPaHEHHUE TOMEPEYHBIX U MPOJOIBHBIX BOJIH.

Konebnronieecs T€10 Kak UCTOUYHUK 3BYKa.

Habmoienue orpakeHus U NpeaoMIICHUS MEXaHUYECKUX BOJIH.

Ha6monenue nntepdepeHny u AuPpakini MEXaHU4eCKUX BOJH.

3BYKOBOI pe30HAHC.

HaGitoteHue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTMTYIOH M YaCTOTON KOJICOAHMIA.

HccnenoBanue CBONCTB 3JEKTPOMAarHUTHBIX BOJIH: OTPaXEHUE, MPEIOMIICHHE, MOJSpU3alus,
mudpaknus, HHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonuHelHOE pacpoCTpaHEHHE CBETa B OOHOPOIHOU cpene. JIyd
cBeTa. TOUeUyHbIN UCTOYHUK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHus cBeTa. [locTpoeHne n300pakeHuil B IIIOCKOM 3epKale.

[Ipenomiienue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIM IMOKa3aTelnb MPEIOMIICHUS.
ITonnoe BHyTpeHHEe oTpaxenue. IIpenenpHbIi yroil oJIHOro BHyTPEHHETO OTPAKECHHUS.

Hucnepcus csera. CroxHbIi cocTaB Oenoro ceera. LIBer.

Cobuparomue U paccenBaroiiye JUH3bL. ToHKas nuH3a. DOKyCHOE pacCTOSIHHE M ONMTHYEeCcKas
cuiia TOHKOUM nuH3bL. [locTpoenue n3o0paskeHuil B COOMPAIOIINX U paccerBarONINX IuH3ax. Popmyna
TOHKOU JIMH3EI. Y BEIMUEHNE, JaBaeMOe JTHH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKH.

BonnoBas ontuka. Mutepdepennus csera. KorepeHTHbIE UCTOUHUKH. YCIOBUS HAOTIOACHUS
MaKkCUMyMOB M MHHHMYMOB B HMHTEpP(EPEHIIMOHHOW KapTUHE OT JBYX CHH(A3HBIX KOTE€PEHTHBIX
HMCTOYHHKOB.

Hudpakuus ceera. Judpakiumonnas pemérka. YciaoBue HaOMIOIEHUS TIABHBIX MaKCUMYMOB
MIPH MaJIeHUH MOHOXPOMATHYECKOTO CBETa Ha TU(PAKIMOHHYIO PEIIETKY.

[Honsipuszanus ceera.

TexHudeckue yCTpOMCTBA W TPAKTHUYECKOE TMPUMEHEHHME: OYKH, Jymna, (oroanmapar,
MPOCKIIMOHHBIM armapaT, MHUKpPOCKOII, TEJIECKOI, BOJIOKOHHAs OINTHKA, MU(PAKIMOHHAS pPEIIETKa,
MOJISIPOU .

Jlemoncmpayuu

[IpsimonuHeitHOE pacnipocTpaHeHHe, OTpakeHHE U IpeoMieHne ceeta. OnTruueckue mpruoopshl.

[TonHoe BHyTpeHHEe oTpakeHne. MoJienb cBeToBOIa.

HccnenoBanue cBOWCTB N300paKeHHI B TMH3aX.

Mopenu MUKpOCKoOTa, TEJIECKOIA.

Hab6mronenue nntepdepeHimu ceera.

Ha6mronenue qudpakiuum cera.

Habmonenue aucnepcuu cBera.



ITonyyenue criekTpa ¢ IOMOIIBIO IIPU3MBL.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITUOHHON PEIIETKH.
HabntoneHue nonsipuzanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
H3mepenue nokasarens IpeaoMIEHUs CTEKIIA.
HccnenoBanue cBONCTB U300paXKeHUN B TMH3AX.
HaGnronenue nucnepcuu cBeta.

Pa3znes 6. OcHOBBI crieMAJILHONH TEOPUH OTHOCHUTEILHOCTH

I'paHuubpl IPUMEHUMMOCTH KJIACCHYECKOM MexXaHMKu. llocTymarsl crnenuanbHOM —TEOpHUH
OTHOCHUTEJILHOCTH: UHBAPUAHTHOCTb MOJYJII CKOPOCTH CBETa B BaKyyMe, IIPUHIUII OTHOCUTEIbHOCTH
OWHIITENWHA.

OTHOCHTENBHOCTH OJHOBPEMEHHOCTHU. 3aMeJICHNE BPEMEHH U COKPALLECHUE ITIUHBI.
OHeprus U UMIYJIbC PEISTUBUCTCKON YaCTUILIBI.

CBs13p Macchbl C 3HEPTUEN U UMILYJIbCOM PEJIATUBUCTCKOMN YaCTHUIbl. DHEPrUs MOKOSL.

Paznen 7. KBanroBasi pusuka
Tema 1. Dnemenmol Kearnmoeoit OnNMuKU

®oronsl. @opmyna Ilnanka cBg3u 3HepruM (POTOHA C €ro 4acTOTOW. DHEPrus U HUMILYJIbC
dhoToHa.

OtkpeiTue u uccnenoBanue dororddexra. Onbitel A. I'. CroneroBa. 3akonsl GoTtodddekra.
VYpaBuenue DiinmreiiHa i porodddexra. «Kpacnas rpanuna» Gortorddexra.

Hasnenue ceera. Onwitel [1. H. JleGenena.

XHWMHMYECKOE ICHCTBHE CBETA.

TexHuyeckue yCTpOHCTBA U MPaAKTUYECKOE MpPHUMEHEHHEe: (POTOIIEMEHT,
COJTHEeYHas Oarapesi, CBETOIHO/I.

Jlemoncmpayuu

®otor(hPeKT Ha YCTAaHOBKE C IIMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporosgdekra.
Ceeronuon.

(dhoTomaTuuK,

Conneunas Oarapest.
Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopaa no paccesHuro o -yactui. [lnanerapHas Mojaenb
aroma. [loctynarel bopa. M3nydenue u noryomeHre GOTOHOB PU MEPEXO0JIe aToMa C OJJHOTO YPOBHS
SHEpruu Ha apyroi. Buasl cnektpoB. CriekTp ypOBHEW SHEPTrUU aToMa BOJIOPO/Ia.

BosiHoBBIE cBOMicTBa yacTull. Bomubl ge bpoinsa. KoprnyckynsspHO-BOJIHOBOM Tyanu3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyUCHHE.

TexHuueckue ycTpoiicTBa M MPaKTHUECKOE TPUMEHEHHE: CIIEKTPaIbHbIM aHaIN3 (CIEKTPOCKOI),
J1a3ep, KBaHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienue nuHeRYaThIX CIEKTPOB U3JTyUEHUSI.
Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HabmtoneHue nuHeuaToro crnekrpa.

Tema 3. Amomnoe a0po
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OKCIIEpUMEHTBI, JT0Ka3bIBAIOLIUE CJIOXKHOCTb CTpOEHUS snapa. OTKpBITUE pPaJMOaKTHUBHOCTH.
OmnsiTel Pezepdopaa o onpeaeneHno coctaBa paanoakTUBHOTO unydenus. CBoiicTBa anbda-, Oera-,
ramMmma-usilydeHus. BnusiHue painoakTUBHOCTH HA KUBBIE OPraHU3MBI.

OtkpbiTHE TIpOoTOHAa W HedTpoHa. Hykmonnass mozens siapa ['eitzenOepra—lBanenko. 3apsin
anpa. MaccoBoe uucio saapa. M3oromnst.

Anbda-pacnan. DIEKTPOHHBIH W MO3UTPOHHBIA OeTa-pacmaa. [amma-usnydenue. 3aKoH
PaaMOAKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepusle peakuuu. JlesieHre U CUHTE3 SAEP.

Snepubiii peaktop. Tepmosiaepusiit cuaTtes. [IpobiemMbl U MEPCHIEKTUBBI AAEPHON SHEPTETHUKH.
DKOJIOTMYECKHUE aCHEKThI IACPHON YHEPIrEeTUKH.

DOneMeHTapHble yacTUulibl. OTKPBITHE TO3UTPOHA.

MeTobl HaOIIOACHHUS U PETUCTPAIIUH SJIE€MEHTApHBIX YacTHII.

@dyHnnaMeHTaIbHBIE B3aUMOAEHCTBUSA. EAMHCTBO (hM3nYecKoil KapTHHBI MHpa.

TexHuueckue ycTpoicTBAa M NPAKTUYECKOE NPUMEHEHHE: J03UMETp, Kamepa BuibcoHa,
SIIEPHBIN peakTop, aTOMHasi 6omMoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YaCTHII.

Vuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH M ACTPOPU3UKHU

Oransl pa3BuTUs acTpoHoMuu. [IpukiiagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3anoro He6a. Co3Be3ausi, spkue 3BE3/bl, IIIAHETHI, UX BUIMMOE ABH)KECHHUE.

Conneynas cucrtema.

Comnnne. Conneunasi akTuBHOCTh. Mctounuk sueprun ConHia u 3BE31. 3BE3MBI, UX OCHOBHBIC
XapakTEepUCTUKU. Jluarpamma  «CHEKTPaJbHBIA  KJIACC — CBETUMOCTb». 3BE3/BI  TJIABHOM
MOCJIEI0BATEIbHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTb) IS 3BE3]1 TJIABHOM MOCIEA0BATEIbHOCTH.
BuytpeHHee crpoenue 38€31. COBpEMEHHBIE MTPENCTABIEHUS O TPOUCXOKACHUU U 3Boaonun CoHia
1 3BE3]1. DTaIlbl )KMU3HU 3BE3].

Mneunsiii [lyte — nama [Nanmaktuka. [lonoxkenne u nBwkenue Connma B [Namaktuke. Tums
rayiakTuk. PanuoranakTuky u kBa3zapel. YEpHBIE ABIPHI B A/Ipax rajlakTUK.

Bcenennas. Pacumpenne Beenennoil. 3akon Xa60ma. Pa3oeranue ranaktuk. Teopust bosnbioro
B3pbIBA. PEIMKTOBOE M3iIydeHMeE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnsle npo0i1eMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

HabntoieHuss HeBOOPYXEHHBIM TJIa30M C HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUH IS
ONpe/IeNICHUs] TOJIOKEHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JlaTy: OCHOBHBIE CO3BE31us
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon JlyHsl, ianer, Mneunoro [ytu.

Oo6o0maruiee NOBTOPEHME

Ponbs gusuku u acTpOHOMHHM B SKOHOMHUYECKOH, TEXHOJOTHMUECKOU, COUATBLHON U I TUUECKOM
chepax NesATeNIbHOCTH YelOBeKa, pojib U MECTO (U3MKM U aCTPOHOMHHM B COBPEMEHHON HAay4dHOMH
KapTUHE MHpA, POib GU3NYECKON TeopuHu B (OPMUPOBAHUU MPEICTABICHUNA O (HU3MUECKON KapTHHE
MHpa, MeCTO (PU3NYECKOW KapTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUN O TPUPO/IE.
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MexnpeameTrHblie CBA3U

Wzyuenne kypca ¢usuku Oa3oBoro ypoBHS B 11 Kiacce OCYIIECTBISIETCS C  Y4ETOM
COJIEP KATENIBHBIX MEKIPEAMETHBIX CBSI3€HM ¢ KypcaMHM MaTeMaTHKH, OMOJIOIHH, XUMHH, Treorpaduu u
TEXHOJIOTUH.

Mescnpeomemmusvie noHamusl, CBA3aHHBIE C U3YYEHUEM METOJI0B HAYYHOTO TO3HAHUS: SIBIICHHE,
Hay4yHBIA (akT, TUMOTe3a, (PU3MUECKas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE, SKCICPHUMEHT,
MOJICJINPOBAHKE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CHUCTEMbl YPaBHEHUI, TPUTOHOMETpUYECKHE (QYHKLIMU: CUHYC,
KOCHHYC, TAaHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKLIUU
Ha OCH KOOPJIUHAT, CJIOKEHHUE BEKTOPOB, IPOU3BOIHBIC 3JIEMEHTAPHBIX (DYHKIMHA, MPU3HAKU 1TO100US
TPEYroJIbHUKOB, ONpeAEIeHNE TUIOAAN INIOCKUX GUryp U 00bEMa Tell.

Buonozus: >nextpudeckue siBIEHUS B KUBOW INPUpOJE, KoJeOaTelbHbIe JBU)KEHUS B JKUBOU
MPUPO/JIE, ONITUYECKUE SIBJICHUS B )KUBOU MPUPOJIE, ACHCTBUE paUallii Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJIIMYECKAsl CTPYKTYpa TBEPIBIX TEJ, MEXaHU3MBI
00pa30BaHMs KPUCTAJUINYECKOHN PEIIETKY, CIIEKTPAIbHBIN aHAIN3.

l'eocpachus: marHuTHBIE TOJOCAa 3€MJIM, 3alle)KM MarHUTHBIX pPyA, (OTOChEMKA 3E€MHOM
IIOBEPXHOCTH, MPE/ICKa3aHUE 3EMIICTPSACCHUM.

Texnonocusi: JTUHUM BJEKTpOIEpesad, TEHEpPaTop IEPEMEHHOI0 TOKa, 3JIEKTPOJBUTATEllb,
WHAYKIMOHHAS TIeYb, pajap, paJuONPUEMHHUK, TeJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
IIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEUHas OaTapes.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O ITPE/IMETA

JJMUHOCTHBIE PE3YJIbTATHI

JIM4HOCTHBIE pe3yNbTaThl OCBOGHMSI YyueOHoro mnpeamera «Dusuka» TOMKHBI OTpPaXKaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYyYarolUXcsi PYKOBOACTBOBAThCA C(HOPMUPOBAHHON BHYTPEHHEU
MO3ULMEN JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX OpPHUEHTAlMil, MO3UTUBHBIX BHYTPEHHUX YOEKICHU,
COOTBETCTBYIOLIMX TPAJUIMOHHBIM IIEHHOCTSIM POCCHICKOIO OOIIECTBA, PACIIUPEHUE KXHU3HEHHOTO
OMbITAa U ONbITA JEATEIBHOCTH B MPOIECCEe pealu3alil OCHOBHBIX HANpaBICHUH BOCIHUTATEIbHON
NesITeIbHOCTH, B TOM YHUCIIE B YaCTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OPMHPOBAHHOCTH TPAXKIAHCKON MO3MIMU 00YUYArOMIErocsi Kak aKTUBHOTO M OTBETCTBEHHOTO
YJIeHa POCCHIICKOT0 00IeCTBa;

NPUHATHE TPAJUWIUOHHBIX OOIIEYETIOBEUECKUX T'YMAHHUCTHMYECKUX M JEeMOKpPaTHYECKHX
IIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JIEATEIbHOCTh B MHTEpecax TIpa’KJaHCKOro o0OIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTeIbHON OpraHU3aIlHH;

yYMEHHE B3aUMOJICHCTBOBATh C COLMATLHBIMA MHCTUTYTAMU B COOTBETCTBUU C UX (QYHKIUSMU U
Ha3HAYCHUEM;

TFOTOBHOCTh K TYMaHUTapHOMN U BOJIOHTEPCKON JEATENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIMTAHMUSI:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaxTaHCKON UACHTUYHOCTH, MTATPHOTU3MA;

LIEHHOCTHOE OTHOLIEHHE K TOCYIapCTBEHHBIM CUMBOJIaM, JOCTUKEHHUSIM POCCUNCKUX YUYEHBIX B
obnactu (PU3WKYU M TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUSA, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYallMI0 U MPUHMMATh OCO3HAHHBIE PELIEHUs, OPUEHTHUPYACh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B J€SITEIbHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMYMBOTO OYyAYIIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHHUS:

JCTETUYECKOE OTHOLIEHHE K MHPY, BKJIIOYas O3CTETHKY HAy4yHOIO TBOPYECTBA, IPUCYILETO
¢bu3nueckoil HayKe;

5) Tpy/10BOT0 BOCTIUTAHUS:

MHTEpeC K Pa3NuuHbIM chepaM MpodecCHOHATBHON JesTeIbHOCTH, B TOM YHCIE CBSI3aHHBIM C
¢u3MKOi W TEXHMKOH, yMEHHEe CcOBeplIaThb OCO3HAHHbIM BbIOOp Oynymedl mnpodeccun u
peasin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHMIO M camMoOoOpa3oBaHHUIO B oOjacTh (pU3MKM Ha
MPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rMYecKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh ~ IKOJIOTUYECKOM  KYJIbTYpbl, OCO3HAaHUE TJI0O0AJIBHOIO  XapakTepa
AKOJIOTMUECKUX MPOOIIeM;

IUIAHUPOBAHUE U OCYIIECTBIEHUE JIEHCTBUN B OKPYKAIOLIEH Cpele Ha OCHOBE 3HaHUA LEJel
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

paciiipeHe OMbITa AESITeIbHOCTH SKOJOTMYECKON HANpaBiICHHOCTH HAa OCHOBE HMMEIOIIHUXCS
3HaHUU 1o pu3HKe;

7) HEeHHOCTH HAYYHOTO TIO3HAHUS
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chopMHPOBaHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
¢bu3nveckoil HayKw;

OCO3HaHHE IICHHOCTH HAayYHOW JEeSATEIbHOCTH, TOTOBHOCTh B TIpollecce HM3ydeHHs (UIUKU
OCYILECTBIISAITh IPOCKTHYIO U UCCIICI0BATEIBCKYIO JCATSIBHOCTh HHMBU/IYAIBbHO H B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jjornueckue aeicTBHsA:

CaMOCTOSITENIbHO ~ (OPMYJIMPOBAaTh M  aKTyaJu3upoBaTh MpoOjieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEIEATh LEH AESITeIIbHOCTH, 33]1aBaTh [MapaMeTPhl U KPUTEPUU UX TOCTHKCHUS;

BBISIBJISITH 3aKOHOMEPHOCTHU U MPOTUBOPEUHUS B PACCMATPUBAEMBIX (PU3UUYECKUX SBIICHUSX;

pa3pabarhiBaTh IUIAaH pEHICHHUS MPOOJIEeMbl ¢ YYETOM aHajan3a HMMEIOIIUXCS MaTepUaibHBIX U
HEMaTepHUaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JCSATEIBHOCTb, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB IIEJISAM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITENbHOCTH;

KOOPJIUHUPOBATh U  BBHIMOJHATH pabOTy B  YCIOBHUSIX pEalbHOrO, BUPTYaJIbHOIO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.

Ba3oBble uccienoBarebckue 1eiCTBUS:

BIIa/IETh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATHUSAMHU U METOAaMU (PU3HUECKON HAYKU;

BJIQJICTh HABBIKAMU y4eOHO-UCCIIE0BATEIHCKON U MTPOSKTHOM IEATEIHPHOCTH B 00JIaCTH (DU3HKH,
CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIILHOMY MOMCKY METOJIOB PeHIeHUs 3a1ad (U3HIECKOTO
CoJiep>KaHusl, MPUMEHEHHUIO PA3IMYHBIX METOJ0B MTO3HAHMUS;

BIIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJIYYEHUIO HOBOIO 3HAHMS, €ro HWHTEpIpeTaluH,
peoOpa30BaHUI0 W MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX CHUTYAIMsAX, B TOM YHCJE TPH CO3JaHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CIIECTBEHHBIE CBSI3U U AKTyaJIU3UPOBATh 3a/a4y, BBIIBUTATh TUIIOTE3Y €€
pelieHusi, HaXOJUTh apryMEHThI JJIs JI0Ka3aTeNbCTBA CBOMX YTBEpKICHUM, 3a/1aBaTh MapaMeTpbl U
KPUTEPUU PEIICHHUS;

AQHAM3UPOBATH TMOJYYCHHBIE B XOJI€ PEIICHUS 3aa4il Pe3yJbTaThl, KpUTUYECKH OIEHWBATh MX
JIOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 33aJaud B 00pa3oBaTENbHOW NESATENBHOCTH, B TOM
YHUCJIE IPU U3yYEHUU QUBUKH,

JIaBaTh OIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITETbHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOXOBI U PEIICHHS;

CTaBUTH MPOOJIEMBI U 33]]a41, TOTYCKAIOIIHE AThbTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BIIa/IETh HAaBBIKAMU TONy4eHUsI HHPOpMaIuu GU3NIECKOTO COACPKAHMS U3 UCTOUYHHKOB Pa3HBIX
THUTIOB, CaMOCTOSITEIbBHO OCYIIECTBJISATh TIOWCK, AaHaJIW3, CHCTEMATH3allMI0 W HWHTEPIPETAIHIO
nH(pOpMaUU Pa3TUIHBIX BUJOB U ()OPM MPEACTaBICHUS;

OILICHUBATh JOCTOBEPHOCTH HH(POPMAIIHH;
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UCIOJb30BaTh CPEACTBA MH()OPMAIMOHHBIX U KOMMYHHMKALIMOHHBIX TEXHOJOIMH B pEIICHUU
KOTHUTHBHBIX, KOMMYHUKATUBHBIX ¥ OPTraHM3ALMOHHBIX 337ad C COOJIOJeHHEM TpeOOBaHUM
SPrOHOMHUKH, TEXHUKU OE30IaCHOCTH, TUTHEHBI, PECypCOCOEPEKEHUs, MPABOBBIX U 3TUYECKUX HOPM,
HOpM MH(}OpPMAIIMOHHON 0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOT0 COJAEp’KaHMs B PasIMYHbIX (opMmarax ¢ y4éTOM Ha3Ha4YeHUs
uHbOpMAlUM W LEJNEeBOM ayauTOpuu, BBIOMpAs ONTUMAIbHYIO (OpMY TMpPEACTABICHUS U
BU3yaJIN3aLUU.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

OCYIIECTBIISITH OOIICHHE HA YPOKaX (DU3MKHU M BO BHE-YPOUHOU JESATEIILHOCTH,

pacmo3HaBaTh MPEANMOCHUTKA KOH(MIMKTHBIX CUTYAIM U CMATYATh KOH(QIUKTHL;

Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOK TOUYKY 3PEHHS C HCIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;

MMOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U HHIMBUAYAIbHON pabOTHI;

BBEIOMpATh TEMATUKYy W METOIbl COBMECTHBIX JEHCTBUH C y4€TOM OONIMX HWHTEPECOB H
BO3MOXKHOCTEH Ka)K/10T0 4J€Ha KOJUIEKTHBA;

MIPUHUMATH LIEJI1 COBMECTHOMU JI€ATEIIbHOCTH, OPTaHNU30BbIBATh U KOOPIAUHUPOBATH JIEUCTBHS 110
e€ JOCTHKEHHUIO: COCTaBJAThH ILJIaH JEHCTBUM, pacHpenessiTb poJiM C y4ETOM MHEHHUHM YYaCTHUKOB,
00CyXI1aTh pe3yIbTaThl COBMECTHOW PaOOTHI;

OIICHMBATh KayeCTBO CBOETO BKJAJa M KaXKIOTO y4yaCTHHMKA KOMaH/bl B OOIIMI pe3yibTar Mo
pa3paboTaHHBIM KPUTEPUSIM;

MpeasiaraTh HOBBIE MPOEKTHI, OLIEHMBAaTh HUIEHM C TMO3ULUUU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH;

OCYHIECTBJISITh MO3UTHUBHOE CTPATETUYECKOE TMOBEJICHUE B PA3JIMYHBIX CUTYalMsIX, MPOSBISATH
TBOPUYECTBO U BOOOpaskeHUE, ObITh MHULIMATUBHBIM.

PeryasitTuBHbIe YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranuzanmusi:
CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh [103HABATENbHYIO JESTENbHOCTh B 00JaCTH (U3UKU U
aCTPOHOMMH, BBISABJIATH IPOOJIEMBI, CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 33/1a4H;
CaMOCTOSITEJIbHO COCTABJIATH IIJJaH PEIICHHUsS Pacuy€THBIX M KadyeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHUS] IPAKTHUECKON pabOThI ¢ yUETOM MMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEN U
MIPEATIOYTEHNN;
JlaBaTh OLIEHKY HOBBIM CUTYaIUsM;
paciIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTEHHIA;
JienaTh OCO3HAHHBIA BHIOOp, apryMEHTHPOBAThH €ro, OpaTh Ha ce0sS OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO M MPOSBICHUIO 3PYIUIMU B O0JACTH (DU3MKH, TOCTOSHHO
MOBBIIIATH CBOW 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, JMOLHOHAIbHBIH MHTEIEKT:
JlaBaThb OLIEHKY HOBBIM CHUTYyalusIM, BHOCHTb KOPPEKTHBBI B JESITEIbHOCTb, OLICHHUBATH
COOTBETCTBHUE PE3YJILTATOB LIEIISM;
BJIa/IETh HABbIKAMU I103HABATEIbHOW pediieKCHMHM KaK OCO3HAHMSI COBEPIIAEMBIX JEHCTBUN U
MBICITUTENIBHBIX MTPOLIECCOB, UX PE3YJIHTATOB U OCHOBAHMIA;
UCIOJIb30BATh MPUEMBI pedIeKCHUH TSl OLIEHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLICHUBATL PUCKU U CBOCBPCMCHHO NPUHUMATH PCIICHUS 110 UX CHUKCHUIO,
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NPUHUMATh MOTUBBI M APT'YMEHTBI IPYTUX TPU aHAITU3E PE3y/IbTaTOB JCSTEIbHOCTH,

MNpUHUMATh ce651, IIOHUMas CBOM HEAOCTATKHU U JOCTOMHCTBA,

IIPUHUMATb MOTHUBBI U apT'YMEHTBI IPYTUX IIPU aHAIA3€ PE3YIbTAaTOB JACATEIbHOCTH;

MpU3HABaTh CBOE MPABO U MPABO IPYTUX HA OLIHOKH.

B mporecce MOCTHKEHHS JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHS MPOTPaMMbI MO (U3UKE [UIs
YpOBHSI CpeAHero o0mero oOpa3oBaHusl y OOYYaIOIMIUXCS COBEPIICHCTBYETCS ASMOIMOHATBHBIN
HHTEJUICKT, MPEANOJIAratoniii ¢(hOpMUPOBAHHOCTD:

CaMOCO3HAHUS, BKIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE HSMOIMOHAIBHOE COCTOSHHE,
BUJICTh HATIPABJICHHUS Pa3BUTHsI COOCTBEHHOM IMOIIMOHATIBHOW cepbl, ObITh YBEPEHHBIM B cele;

CaMOpEryJIMPOBaHUs, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMCHUE NMPUHUMATh OTBETCTBEHHOCTH 32
cBOE IIOBCACHUC, CHOCOGHOCTB aaanTUupoBaTbCd K OSMOIUOHAJIBHBIM HW3MCHCHUAM W IIPOSABIIATH
'HOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIUH, BKIFOUYAIOIICH CTPEMIICHHE K JOCTHYKEHHIO LIEJIU M YCIEeX Y, ONTHMHU3M,
HWHUIUATUBHOCTb, YMCHUC HeﬁCTBOBaTL UCXoas U3 CBOUXxX BO3MO)KHOCT€I>'I;

OMIIaTUH, BKJHO‘IaIOHICfI CIIOCOOHOCTh ITOHUMATh OMOIHOHAJIBHOC COCTOSIHHUC [JPYIuX,
YYUTBIBATh €O MPH OCYIICCTBICHUH OOIIEHHS, CIIOCOOHOCTh K COYYBCTBUIO M COIEPEIKUBAHHMIO;

COIMAJIbHBIX HABBIKOB, BKIJIIOYAIOIIMX CIIOCOOHOCTh BBICTPAMBATH OTHOIICHHS C APYTHMH
JIIOJIbMU, 3a00TUTHCSI, IPOSBIIATH UHTEPEC U pa3peliaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xoHny oOyuyenus B 10 kiacce mnpeaMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJDKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHHN:

JEMOHCTPHPOBATh HA MPHMEpPax poOJdb M MecTo (U3MKH B (OPMHPOBAHUU COBPEMEHHOM
HAay4yHOM KapTHHbI MHUpPA, B DPAa3BUTUU COBPEMEHHOM TEXHUKM M TEXHOJOIMHM, B IPAKTUYECKOU
NESTEILHOCTH JIFOJEH;

YUUTBHIBaTh TPAHUIIBI MPUMEHEHUS H3YUYEHHBIX (U3MYECKUX MOJeNiel: MaTepuaibHas TOuKa,
MHEepLHaIbHas cucTeMa oTCUETa, a0COMOTHO TBEPAOE TENO, UICANIbHBIN a3, MOJEIN CTPOCHHUS Ta30B,
KHUJIKOCTEH M TBEPJBIX TeJ, TOUSUHBIH NIEKTPUUYECKHM 3apsii IpU pelIeHnd GU3NYeCKUX 3a/1a4;

pacrio3HaBaTh (pu3nUecKue sBIEHU (IIPOIECChl) U OOBSICHATh MX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETHUECKON TEOPUU CTPOEHMSI BEIIECTBA U JJIEKTPOAMHAMHUKH: PABHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHENHOE JBH)KEHUE, CBOOOIHOE MaJieHue Tell, ABMKEHHUE 10 OKPYKHOCTH,
MHepILys, B3auMoieiicTBre Tel, Auddy3usi, OpOyHOBCKOE ABMKEHUE, CTPOCHUE )KUIKOCTEH 1 TBEPIBIX
TeJ, U3MEHEeHHe o0b&Ma Tel MpHU HarpeBaHWU (OXJAKIEHMH), TEIJIOBOE paBHOBECHE, MCIApEHHE,
KOHJICHCAllUs, IJIABJICHHE, KPUCTAUIM3alMsl, KUIIEHUE, BIKHOCTb BO3/1yXa, MOBBIIIEHUE TaBICHUS
ra3a Npu €ro HarpeBaHUM B 3aKPbITOM COCYyZ€, CBSI3b MEXJY I[apaMeTpaMu COCTOSIHHSI raza B
U30IIpoLECccax, JIEKTPU3aLUs Tell, B3AUMOAECUCTBHE 3aps0B;

OIMCHIBATh MEXAHUYECKOE JIBUKEHUE, UCHOJb3yd (U3NUYECKHUE BETUYMHBL: KOOPAWHATA, MYTh,
nepeMenieHne, CKOpocTbh, YCKOpPEHHEe, Macca Tela, Cujla, UMIYJIbC Tejla, KUHETHYecKas SHEprusd,
MOTEHLIMAJbHAsl DJHEpPrusi, MexaHudeckas paldoTa, MexaHHYecKas MOIIHOCTh; IpU OMNHCAHUU
NPaBUIBHO TPAKTOBATh (PU3UYECKHH CMBICI MCIIOIb3YEMbIX BETUYMH, UX OOO3HAYEHMS M €AUHUIIB,
HaXOJUTh (POPMYIIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BEJIMUMHY C APYTUMH BETMUYUHAMU;

OIMCHIBAaTh U3yYEHHBIE TEIUIOBbIE CBOMCTBA TEJI U TEIUIOBbIE SIBICHHUS, UCHONB3YS (U3NUYECKUE
BEJIMYMHBIL: ABJICHHUE Ta3a, TeMIlepaTypa, CpeaHssl KUHETHYeCKas dHEPIrusi XaOTUUYECKOIro JBHKEHUS
MOJIEKYJI, CPEIHEKBaJpaTH4Has CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSS JHEPIHUs,
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pabota rasa, K0O3(pPUIMEHT MOJIE3HOTO JIENUCTBUS TEIUIOBOTO JBUTATENs; MPU OMHUCAHUU MPABUIHHO
TPAaKTOBaTh (PU3UYECKUN CMBICI HCHOJIB3YEMBIX BEIMYMH, UX OOO3HAYCHUS U EIMHHUIBI, HAXOIUTh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (DU3MYECKYIO BEIUYHHY C APYTUMH BEJIHUYNHAM;

ONMCHIBATh HW3YYEHHBbIE JJIEKTPUYECKHE CBOMCTBA BEIIECTBA W JJICKTPUUECKUE SIBJICHUS
(mporiecchbl), HMCHONB3Ys (PU3MUECKHE BEIMYMHBI: JJIEKTPUUYECKUU 3apsll, SJIEKTPUYECKOe IIOJIe,
HanpspKEHHOCTh MOJIS, NOTEHIUAN, Pa3HOCTh MOTEHILMAJIOB; IPU ONMCAHUU IPaBUJIBHO TPAKTOBATH
(¢u3nUYecKuil CMBICIT HCIIONB3YEMbIX BEIMYUH, MX O0O3HAYCHHS M €JUHMIIbI, YKa3bIBaTh (POPMYIIBI,
CBSI3BIBAIOIIUE TaHHYIO (U3UYECKYIO BEJIMYUHY C APYTUMU BEIMYUHAMU;

aHAJIM3UPOBaTh (U3UYECKUE TMPOLECChl U SIBICHUA, HCIONB3YyS (U3MYECKHe 3aKOHBI H
IpUHLMIIBL 3aKoH BcemupHoro tsrotenus, |, |l u Il 3axonsl HploToHa, 3aKOH coxpaHEHHs
MEXaHUUYECKON JHEPIUM, 3aKOH COXPAHEHMS HMILYJIbCA, MPUHIMI CYNEPIO3ULUU CHJI, HPUHLHUII
paBHOINpPABUS MHEPIHUAIBHBIX CHUCTEM OTCYETA, MOJIEKYJISIPHO-KHUHETUYECKYI0 TEOPUI0 CTPOCHHS
BELIECTBA, I'a30BbIC 3aKOHBI, CBSI3b CPEIHEH KMHETUYECKOW SHEPTHH TEIUIOBOTO JIBHMKEHHUS MOJIEKYI C
aOCONIOTHON TEeMIIEpaTypol, MEpBBI 3aKOH TEPMOJWHAMHKH, 3aKOH COXPAHEHUS 3JCKTPUYECKOTO
3apsizia, 3akoH KyioHa, mpy 3TOM pa3nuyarh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €T0 MaTEMaTHUECKOE
BBIp@XEHHUE U YCIIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHHUMOCTH;

OOBSICHAT, OCHOBHBIE MPHUHIIMIBI ACHCTBHUS MAIllUH, MPUOOPOB M TEXHUYECKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX OE€30M1aCHOTO MCIIOIb30BaHMS B [IOBCEAHEBHON KU3HU;

BBITIOJIHATh OKCIIEPHUMEHTHl 110 HCCIENOBAaHHMIO (DU3MUECKMX SBICHUH U TPOLECCOB C
UCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUM, MPHU 3TOM (OpMYyIUPOBATH MpoOieMy/3agady u
TUIOTE3y Y4eOHOro OHKCIEPUMEHTa, coOUpaTh YCTAaHOBKY W3 MPEIOKEHHOTO O000pYAOBaHMUS,
IIPOBOJMTDH ONBIT U (POPMYJIUPOBATH BHIBOJIBI;

OCYIIECTBIISITh MPSIMBIE U KOCBEHHBIE M3MEPEHUS (PU3MUECKUX BEIWYHH, IPH 3TOM BBIOMPATH
ONTHUMAJBHBIA CIIOCO0 H3MEpPEHUsT M HCIOIb30BaTh HM3BECTHBIE METOJbl OLEHKHU TMOrPeUIHOCTe
HU3MEpEHUI;

HCCIIEI0BaTh 3aBUCUMOCTH MeXAy (U3MYECKMMM BEIMYMHAMHU C HCIIOJIb30BAaHMEM MPSIMBIX
U3MEpEeHUll, MpU HTOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHUPOBATh pe3yJlbTaThl IOITYyYEHHOU
3aBUCUMOCTH (PM3UUECKUX BEIMYMH B BHUJE TaONMIl U TpaHKOB, JeNaTh BBIBOJBI MO pe3ybTaTaM
UCCIIEIOBAHMS;

coOnroaaTh mpaBuia O€30MacCHOTO TpyAa MPHU MPOBENECHUU HCCIEIOBAaHUI B paMKax y4yeOHOro
AKCIIEPUMEHTa, Y4eOHO-MCCIEI0BAaTENbCKOW U TMPOEKTHOW JAESTEIbHOCTH C  HCIOJIb30BAHUEM
M3MEPUTENBbHBIX YCTPOMCTB U 1TaOOPaTOPHOr0 00OPYAOBaHUS;

pemiaTh pacy€THble 3aJjaud C SBHO 3aJlaHHOM (PM3MUYECKOM MOJIENIbIO, MCIIONB3Ys (pusnueckue
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIKM3a yCJIOBUS 3a/layl BbIOUpaTh (PU3MUECKYIO0 MOJEIb, BHIACIATh
¢u3znueckue BEIUYUHBI U (QOpPMYJbl, HEOOXOAUMBIE A €€ pelIeHUs, HPOBOAMUTH pPACUETHI U
OLIEHUBATh PEATLHOCTH MOJYYECHHOTO 3HaUeHHs (PU3MUECKON BEINYHHBI,

pelars KadyeCTBEHHBIE 3aJaud: BBICTPAWBATH JIOTUYECKHM HENPOTHBOPEUYMBYIO IIEMOYKY
PacCyXJIEHHI ¢ OMOPO Ha U3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3UYECKHUE SBIICHNUS,

WCIIOJIb30BaTh MPH PEIIEHUU YyU4eOHBIX 33a]1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUH IS
MIOUCKA, CTPYKTYPUPOBAHUS, WHTEPHpPETAllMd U TPEACTaBICHUS Y4eOHOW W HAy4HO-TIOMYJISIPHON
uHpOpMaIUY, MOJYYEHHOH W3 pa3IUYHBIX HMCTOYHHUKOB, KPUTHUYECKH aHATU3UPOBATh MOJIYyYaeMYIO
nH(pOpMaILIO;

MIPUBOJIUTH MPUMEPHI BKJIa/la POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;
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HCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU AJIs 0OecredeHHs
0€30MacHOCTH TMpH OOpaIleHUH C NPUOOPaMU U TEXHHUYECKUMH YCTPOHCTBAMH, AJISI COXPaHEHHS
3JI0POBBSI U COOJIIOJICHUS HOPM SKOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cpene;

paboTtaTh B TpyIIe C BBHIIOJHEHHEM Pa3IUYHBIX COIMAIIbHBIX pOJIEH, MJIaHUPOBaTh PaldoTy
TPYMIbl, PAlIMOHAIBHO paclpeesiTh 0053aHHOCTH U IUIAHUPOBAThH JIEATEIHHOCTh B HECTaHJAPTHBIX
CUTyalusiX, aJeKBaTHO OILIEHMBAaThb BKJIAJ KaXJOTO U3 YYAaCTHUKOB TIpYIIBl B pELIEHUE
paccMaTpuBaeMoid POOIeMEI.

K konny oOyuenuss B 11 kJjacce mpeaMeTHbIE pe3yjbTaTbl Ha 0a30BOM YPOBHE JIOJKHBI
OoTpaxkaTb c(HOPMUPOBAHHOCTH Yy OOYUAIOLIUXCSl YMEHUI:

JEMOHCTPHPOBATh HA MpHUMEpPax poOJdb M MecTo (U3MKM B (OPMHPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHbl MHUpa, B Pa3BUTUU COBPEMEHHOW TEXHHUKHM U TEXHOJIOTHMH, B IPAKTUYECKON
NesITeNIbHOCTH JIFOJIEH, IETIOCTHOCTh U €IMHCTBO (PU3NYECKON KApTUHBI MUPA;

YUUTHIBATh TPaHUIBl  TMPUMEHEHUS  M3YYEHHBIX  (U3MYECKUX  MOJENeH:  TOYECHHBII
ANEKTPUYECKUH 3apsijl, JIyd CBETA, TOYEUHBIM MCTOYHUK CBETA, SiAEpHAs MOJENb aroma, HYKJIOHHas
MO/I€TIb aTOMHOTO si/ipa MPY PEeLICHUH (PU3NYECKUX 3a]1a4;

pacrno3HaBaTh (pU3MUeCKHe sBIEHUS (MPOLECCh) M OOBSICHATH WX Ha OCHOBE 3aKOHOB
ANEKTPOAMHAMUKH M KBAaHTOBOW (PU3MKHU: SJIEKTpUYECKash MPOBOAMUMOCTh, TEIIIOBOE, CBETOBOE,
XMMHUYECKOE, MarHUTHOE JEHCTBUS TOKa, B3aUMOJICHCTBUE MAarHUTOB, 3JIEKTPOMArHUTHAsT WHIYKIIMS,
JeCTBME MarHUTHOTO TMOJS Ha MPOBOAHMK C TOKOM M JABIXKYILIMKCS 3apsjl, AJIEKTPOMarHWTHBIE
KojeOaHusT M BOJHBI, MPSMOJIIMHEHHOE PpACIpPOCTPAaHEHHE CBETa, OTPaXKEHHE, MpeIoMIICHHE,
uHTepdepeHus, JUPPakus U MONIpU3alus CBEeTa, TUCHEpcus cBeTa, (oTodNIeKTpudeckuii rpdext
(poroaddexr), cBeTOBOE MAaBlieHWE, BO3HUKHOBEHUE JIMHEWYATOrO CIIEKTpa aToMa BOJOPOJA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIi0aKTUBHOCTb;

ONKCHIBATh M3yYEHHBIE CBOMCTBA BeElIeCTBAa (AIEKTPUYECKHE, MArHUTHBIE, ONTHYECKHE,
ANEKTPUYECKYI0 TPOBOJAMMOCTh PA3IMUYHBIX Cpell) W DSJICKTPOMArHUTHBIE SIBICHUS (TPOIECCHI),
UCHOJIB3YS (PU3NYECKUE BEIMYMHBI: AIEKTPUUYECKUH 3apsll, Cuila TOKa, AJIEKTPUUYECKOE HAINpSKEHHE,
ANEKTPUYECKOE COMPOTHUBIIEHHE, PAa3HOCTh MOTEHLMAJIOB, AJIEKTPOJABIIKYIIAs cuia, paboTa ToKa,
MHAYKIHMST MarHUTHOTO mouisd, cuia Amrepa, cwia JIopeHla, MHIYKTUBHOCTb KaTyIIKH, HEPTHUA
AJIEKTPUUYECKOTO0 M MAarHUTHOTO TOJIeH, MEepHoJ] M 4YacToTa KojiebaHuil B KosnebaTelabHOM KOHTYpE,
3aps] M cujla TOKa B IIPOLECCE TapMOHUYECKHX JJIEKTPOMAarHUTHBIX KosiebaHuil, (okycHoe
paccTosiHue U ONTUYECKas cuja JMH3bI, IpU ONMUCAHUM MPABUIBHO TPAKTOBaTh (PU3MUECKHUI CMBICIH
UCMOJIb3yEeMbIX BEJIMYUH, UX 0003HAYECHUS U €AMHULIBI, YKa3bIBaTh (POPMYIIbI, CBSI3bIBAIOIINE JAHHYIO
(GU3NYECKyI0 BETUUNHY C IPYTMMHU BEJIMYMHAMU;

OINMCHIBATh U3yUYEHHbIE KBAHTOBBIC SIBJICHUS U IPOLIECCHI, UCHOIB3YSI (PU3NYECKUE BEITUUYMHBI:
CKOPOCTb AJIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, PHEPrHs U UMIYJIbC (OTOHA,
IIEpHOJ, TOJypacmana, JHEPrus CBSA3M AaTOMHBIX SAEp, IPHU ONMCAHWM IPaBUIBHO TPAKTOBATh
¢u3n4ecKuit CMBICI MCIOJIB3YEMbIX BEIMYMH, MX O0003HAUCHHs] M €IUHMIBI, YKa3bIBaTb (POPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (U3NYECKYIO BEIMYMHY C JAPYTMMH BEJIWYMHAMM, BBIYUCIATH 3HAUYEHUE
(hbU3UYIECKON BEITMYHHBI,

aHAJM3UpPOBaTh (PU3MUECKUE TMPOLECCHl M SIBICHUS, MCIONb3ysd (U3MUECKUE 3aKOHBI HU
INPUHLIMIBL 3aKOH OMa, 3aKOHBI IIOCJIEJOBATEIBHOIO M MAPAIIEIBHOIO COCIUHEHUS IPOBOJHUKOB,
3akoH  Jxoyns—JleHna, 3akoH  3JEKTPOMAarHUTHOM  MHAYKLWH, 3aKOH  MPSIMOJUHEHHOro
pacnpocTpaHEHHUs] CBETa, 3aKOHBbl OTPAXKEHUS CBETA, 3aKOHbI MPEJIOMIIEHUS CBETa, YpaBHEHHE
OiHITeiiHa U1 poTod(d(dexTa, 3aKOH COXPAHEHUs SHEPIHM, 3aKOH COXPAHEHHs MMITYJIbCa, 3aKOH
COXPAHEHHUs 3JIEKTPUUECKOT0 3apsija, 3aKOH COXpaHEHMsI MacCOBOIO 4YHMCIIA, NOCTynarsl bopa, 3akoH
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paZMoOaKTUBHOIO pacmajga, Mpud OTOM pa3iuyaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BBIPAXKECHUE U YCIOBUSA (TPAHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OIIpEEIIATh HalpPaBJIECHUE BEKTOpAa MHIYKLUU MAarHUTHOTO IOJI IPOBOJHHMKA C TOKOM, CHJIbI
Ammnepa u cuisl JIopenna;

CTPOMUTH U OMHUCHIBATh U300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBIMOJIHATE OKCIIEPUMEHTHl 10 HCCIEIOBAaHUIO (PU3MUECKUX SBJICHUH M TPOLECCOB C
MCTOJIb30BAHUEM TIPSMBIX U KOCBEHHBIX M3MEPEHUI: MpU 3TOM (OpMyIHUpOBaTh MpodieMy/3aiady u
TUIOTE3y Y4eOHOro HKCIEPUMEHTa, coOUpaTh YCTAHOBKY M3 MPEIJI0KEHHOro 00O0pYyIOBaHMs,
MIPOBOAUTDH ONBIT U (OPMYITUPOBATH BHIBOIBI;

OCYIIECTBIIATH MPSIMBIE U KOCBEHHBIE M3MEpeHUs (PU3MUYECKHX BEIUYMH, IPH 3TOM BHIOMPATH
ONTUMANIBHBIA €HOCO0 H3MEPEHHsT U HCIOJIb30BATh H3BECTHBIE METOJbl OIEHKH IOTPEIIHOCTEH
HU3MEpEHUI;

UCCIIEIOBATh 3aBUCUMOCTU (PU3UYECKUX BEITUYMH C MCIOJIb30BAHUEM MPSIMBIX U3MEPEHUN: TIpU
3TOM KOHCTPYHMPOBATh YCTaHOBKY, (PMKCUPOBATh PE3YJIbTAThl MOTYYEHHONW 3aBUCUMOCTH (DU3NIECKUX
BEJIMYMH B BUJIE TaONMIl U IpauKOB, J€JaTh BBIBO/BI 10 PE3yJIbTaTaM MCCIIEI0BAHNUS;

co0iroAaTh mpaBuia OE30MacHOTO TPyAa MpU MPOBEICHUU HCCIEIOBAHUI B paMKax y4yeOHOro
SKCIIEPUMEHTa, Y4eOHO-HCCIEI0BATENbCKOM U TMPOEKTHOW JAESITENbHOCTH C HCIOJIb30BAaHUEM
M3MEPUTENBHBIX YCTPOUCTB U JJAOOPaTOPHOTO 000PYAOBaHUS;

pemars pacyéTHbIE 3aJjaud C SIBHO 3a/JlaHHON (PU3MYECKOW MOJEJIbIO, UCIOIb3Ys (PU3NYECKUE
3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJM3a YCIIOBUS 3a/1a4ll BIOUpaTh (U3MUYECKYIO MOJEIb, BBIICTISATh
¢busznueckue BEIUYUHBI U (POPMYINbI, HEOOXOAUMBIC AJii €€ peIIeHUs, MPOBOAUTH PACUETHI U
OLIEHUBATh PEATHLHOCTH MOTYYCHHOTO 3HAUCHHS (PU3MUECKON BEIINYHHEI,

pelarh KauyeCTBEHHBbIE 3aJaud: BBICTPAWBATH JIOTUYECKHM HENPOTHUBOPEUMBYIO LIETOYKY
paccyXJIeHUii ¢ OTIOPOi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (DPU3HUECKUE SIBICHHUS;

UCIIOJIb30BAaTh MPHU PEIICHUU YU4eOHBIX 33/1a4 COBpEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTUU IS
MIOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU W MPEJICTaBICHUS Y4eOHOM M Hay4dHO-TIOMYJISIPHOM
nH(pOpMallMY, TOJTYYEHHON M3 pa3iMYHbIX HCTOYHHUKOB, KPUTHUECKU aHAJIM3UPOBATh MOJIy4aeMYIO
nH(pOpMaINIo;

OOBSICHATh TPHUHIMIBI ACHCTBHUS MAIllMH, MPHUOOPOB U TEXHUYECKHX YCTPOMCTB, paznuyarh
yCIIOBUS UX 0€30I1aCHOr0 UCIIOJIb30BaHUs B TOBCEIHEBHOM JKU3HH;

MIPUBOJIUTH MPUMEPHI BKIIaJa POCCUUCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, B
00BSICHEHHUE MPOLIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

UCMOJb30BaTh TEOPETUYECKHE 3HAHUS MO (U3MKE B MOBCEJHEBHON XHU3HH JUIs oOecredyeHus
0e30MacHOCTH MpU OOpalleHuu ¢ NpubopaMu M TEXHUYECKUMH YCTPOMCTBAMH, AJIsi COXpPAaHEHUS
3J10pOBbS U COOJIOICHNS HOPM IKOJIOTUYECKOTO MOBEACHMSI B OKpY KaIoLIel cpeie;

paboTaTh B rpyMIE C BHIMOIHEHUEM PA3TUYHBIX COIMATBHBIX POJIei, IUIAHUPOBATh PabOTy TPYIIIbL,
paroHaIbHO paclpeaesiTh 0O0S3aHHOCTH U TJIAHUPOBATh JIEATEIBHOCTh B HECTAHIAPTHBIX
CUTYalUsX, aIEKBATHO OLEHUBATh BKJIA/ KaXKJOTO U3 YYaCTHUKOB I'PYIIIIbI
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OBPA3OBATEJIBHBIX PECYPCOB

TEMATHYECKOE INTAHUPOBAHHUE C YKASAHUEM KOJIMYECTBA AKAJEMHUYECKHUX YACOB, OTBOAUMbIX HA
OCBOEHHE KAXKJIOM TEMBI  BO3MOKHOCTH UCIIOJIb30BAHUS 11O 3TOM TEME JJIEKTPOHHBIX (IIU®POBHIX)

10 KUIACC
Tema ypoka KosaunuyectBo ICKTPOHHbIE LHPpOBLIe
qacoB o0pa3oBaTe/bHbIC PeCypChl
®usuka — Hayka o npupoje. Hayunbsie METOABI MO3HAHUS 1 bubnuorexa [JOK
OKPY’KaloILEero Mupa https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo pu3uku B OpMUPOBAHNN COBPEMEHHOM HAYYHOM 1 bubnnoreka [JOK
KapTUHBI MUPA, B IPAKTUYECKON JIEATEIBHOCTH JIHOICH https://m.edsoo.ru/ff0c33e6
Mexannueckoe aBrxeHre. OTHOCUTENBHOCTh MEXAaHUUECKOTO 1 bu6mmoreka [IOK
newxeHus. [lepemenienue, CKOpocTh, yCKOPEHHE https://m.edsoo.ru/ff0c3508
PaBHOMEpHOE TPAMOIMHEWHOE JBUKEHUE 1 bubmmorexa [OK
https://m.edsoo.ru/ff0c3620
PaBHOyCKOpEHHOE IPSIMOJIMHEWHOE ABUKEHUE 1 bubmmorexa [TOK
https://m.edsoo.ru/ff0c372e
CBoOonHoe majeHue. Y ckopeHrne cBOOOHOTO MaieHus 1 ngﬁ;ﬁ;ﬁigrﬁ/&f 0c39ce
KpuBonnneiinoe nrnxeHue. [IBHKeHHEe MaTEPUAIbHON TOUKH 110 1 bub6nuorexa [IOK
OKpYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunin otHocuTenbHOCTH ["anunes. MHepuuranbHble CUCTEMBI 1 bubmuorexa [JOK
orcuera. I1epssliii 3akoH HeroTOHA https://m.edsoo.ru/ff0c3be8
Macca tena. Cuna. [lpuaiun cynepno3unuu cuil. Bropoit 3akoH 1 bubnmnoreka [JOK
Hprorona jyis MaTepuaibHONW TOUKU https://m.edsoo.ru/ff0c3be8
Tperuii 3akoH HproTOHA 111 MarepuanbHBIX TOYEK 1 Bubmmorexa LIOK
https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro TsaroreHus. Cuna tsxectu. [lepas 1 bubmuorexa [IOK

20



https://m.edsoo.ru/ff0c32e2
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KOCMHYCCKasA CKOPOCTh

https://m.edsoo.ru/ff0c3d00

bu6mmoreka [JOK
12 Cuiia octu. 3akoH ['yka. Bec Tena
yHpyr K https://m.edsoo.ru/ffOc3e18
13 Cuna tpenus. Koapdumuent tpenns. Cuna conpoTHUBICHHS TPU bubnunoreka [JOK
JIBIDKECHHUH TEJIA B )KUIKOCTHU HJIM rase https://m.edsoo.ru/ff0c3f76
[ToctynarensHOE U BpaliaTelibHOE IBH)KEHUE a0COMOTHO TBEPAOTO
14 tena. MomeHT cuiibl. [1ne4o cunbl. YeinoBust paBHOBECHS TBEPIOTO bubmmorexa [TOK
) ' ' P P https://m.edsoo.ru/ff0c41a6
Tena
HNmnynsc MaTepuanbHON TOYKU, CHCTEMbI MaTePHAIbHBIX TOYEK.
% 15 Hmnynbc cuiibl. 3aK0H cOXpaHeHHUs UMIYibca. PeakTuBHOE Bubmorexa LIOK
’ Y ' P YRea. https://m.edsoo.ru/ff0c43d6
JIBUKCHHE
16 Pabota u momHOCTE cuibl. KuneTnueckas sHeprusi MarepuaibHON bubmmoreka [JOK
Touku. Teopema 00 U3MEHEHNH KHHETHYECKON SHEPTHH https://m.edsoo.ru/ff0c4502
[TorenuuanbHas sHeprus. [loTeHnnanbpHast SHEPTUs YIIPYTO
17 nedopMUpOBaHHOM T nHEL [loTeHnuannLHast SHeprus Teia bubmorexa [IOK
pMHp PYCHIHEL P https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3eMJIU
[ToreHnnanbHBIC U HETIOTEHIHMATBHBIE CHIIBL. CBSA3b pabOThHI
. bu6mmoreka [JOK
18 HEMOTEHIUATbHBIX CUJI C U'3MEHEHUEM MEXaHUYECKOUN SHEPruu
. https://m.edsoo.ru/ff0c478c
CHUCTEMBI Tell. 3aKOH COXPaHEHUs MEXaHUYECKOM SHEPT U
JlaboparopHas pabota «lccrnenoBanue cBI3M pabOThI CUIIBI C
19 M3MEHEHUEM MEXaHUYECKOM YHEPTUU Tejla Ha IPUMEPE PACTKEHUS
PE3UHOBOIO KI'yTa»
20 Konumponvnasa paboma no meme «Kunemamuka. /[lunamuxa. buébnuomexa IJOK
3aKonwvl coxpanenusn 6 mexanuxe) https://m.edsoo.ru/ff0c4b74
21 OCHOBHBIE TIOJIOKEHUSI MOJIEKYIIPHO-KUHETUYECKON TEOPUH. bubnmnoreka [JOK
Bbpoynosckoe neuxenue. Auddys3us https://m.edsoo.ru/ffOc4dc2
99 XapakTep JBUKCHHS U B3aUMOJICHCTBUS YaCTHI] BEIIECTBA. bubnuorexa [JOK

Mojaenu cTpoeHus ra3oB, KUIAKOCTEH U TBEPABIX TEI

https://m.edsoo.ru/ffOc4dc2
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bubmuoreka [JOK

23 Macca monekyn. KonnyectBo BemectBa. [locrosanas ABoraapo
4 B P https://m.edsoo.ru/ffOc4dc2
24 TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. [llkana bubnmoreka [JOK
temnepatyp Llenbcus https://m.edsoo.ru/ff0c4dc2
bubmuoreka [JOK
25 Wneanpnsiii raz B MKT. OcHoBHOe ypaBHeHue MKT
a yp https://m.edsoo.ru/ffOc4fde
AOcomoTHas TemrepaTypa Kak Mepa CpeiHel KHHeTUIEeCKOU
26 SHEPIruu ABMKEHUS MOJIEKYI. YpaBHeHne Menneneena- bubnnorexa [IOK
P yi 2P https://m.edsoo.ru/ff0c511e
Kunaneiipona
bubmuoreka [JOK
27 3akon JlanbToHa. ["a30BbIe 3aKOHBI
A https://m.edsoo.ru/ffOc4dc2
28 JlaGopaTtopHast pabota «MccinenoBanue 3aBUCUMOCTU MEXKITY
napameTpaMH COCTOSTHUS Pa3peKEeHHOTO Tra3a
29 M3omnporiecchl B aeaqbHOM Ta3e U UX rpaduyeckoe MpeIiCcTaBICHNE bubmmorexa [TOK
pott A P et https://m.edsoo.ru/ff0c570e
BuyTpeHHsis 3Heprus TepMOIMHAMUYECKON CUCTEMBI U CIIOCOOBI €€
30 n3meHeHus. KoanuecTBo TermioTel U padoTta. BHyTpeHHS S SHEprUs bubmorexa HOK
) P - PHYTP P https://m.edsoo.ru/ff0c5952
OJIHOATOMHOTO UJIeaJIbHOTO raza. Bujsl Terionepenayn
Konumponvnas paboma no mamepuasiy npoii0eHHOMY 6 RePEoM buonuomexa IJOK
31
noayzoouu https://m.edsoo.ru/ff0c5¢36
39 VYnenbHas TEMI0EMKOCTh BeliecTBa. Koln4ecTBO TEMIOThI IPH bubmmorexa LIOK
Tertonepenayde. AnnabaTHbBIN TIporiece https://m.edsoo.ru/ff0c5c36
33 IIepBblit 3aKOH TEPMOAMHAMUKY U €T0 IPUMEHEHUE K bubnnoreka [JOK
H30IIpoLIeccaM https://m.edsoo.ru/ffOc5efc
34 HeobparumocTs mporieccoB B mpupoe. Bropoii 3akon bubmuotexa [JOK
TEPMOJIMHAMUKHI https://m.edsoo.ru/ff0c6230
b K
35 [Tpunmun gevicteust n K11/ TeninoBoi MamyHbI nomorexa O

https://m.edsoo.ru/ff0c600a
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bubmuoreka [JOK

36 L Kapro u ero K111 https://m.edsoo.ru/ff0c4dc2
37 DKoJjoru4eckue npooIeMbl TEII0OIHEPTETUKH bubmmorexa [TOK
P P https://m.edsoo.ru/ff0c4dc2
O6o6matromuii ypok «MonekynspHas pusruka. OCHOBBI bubnmoreka [JOK
38
TEPMOJIUHAMUKU» https://m.edsoo.ru/ff0c6938
Konmponvnas paboma no meme «Monexkynapunas gusuxa. buonuomexa IJOK
39
OcHo6bl mepmMoOUHAMUKU) https://m.edsoo.ru/ff0c6a50
bubmuoreka [JOK
4 IT N
0 apooOpa3oBaHue U KoHJeHcauus. VicnapeHue u KkunexHue httos://m.edsoo.ru/ff0c63b6
a1 AOComI0THas M OTHOCUTENIbHAS BIAXXHOCTh BO3yxa. HacbleHHbIi bubnuoreka [IOK
nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannuyeckue u amopgHbie Tena. AHU3OTPOIHS
42 CBOMCTB KpucTaioB. JKunkue kpuctamisl. COBpeMEHHbBIE bubmmorexa [JOK
P - AR P ' P https://m.edsoo.ru/ffoc65f0
MaTepHuabl
43 [InaBrnenue u KpucTaUIU3anus. Y AenbHas TEIIOoTa MIaBICHUS. bubnuorexa [JOK
Cyb6numarus https://m.edsoo.ru/ff0c6708
bu6mmorexa [IOK
44 YPaBHEHHE TEIIIOBOTO basarca https://m.edsoo.ru/ff0c6820
45 DnekTpu3alus TeN. DIeKTpudeckuil 3aps. JBa Buga bubnuorexa [JOK
JJIEKTPUYECKHUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
46 [IpoBOIHUKY, TUATIEKTPUKH H TTOTYITPOBOTHUKH. 3aKOH bubnmnoreka [JOK
COXPaHEHUS ANEKTPUYECKOTO 3apsaa https://m.edsoo.ru/ff0c6bcc
47 B3aumopneiictBue 3apsanoB. 3akoH Kynona. Toueunsiit bubmuorexa [JOK
IEKTPUUECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
48 Hanpspxk€aHoCTh 2nekTpudeckoro noiisd. [IpuHuun cyneprno3unuu bubmuotexa [JOK
JNEKTPUYECKUX NoJeH. JINHNY Hanpsy)KEHHOCTH https://m.edsoo.ru/ff0c6df2
49 PaGoTa cuit anexktpocrarnueckoro mojs. [lorenmnuan. Paznocts bu6mmoreka [JOK
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IIOTCHIIMAJIOB

https://m.edsoo.ru/ff0c6f00

50 [TpOBOTHUKY M AUDJIEKTPUKH B JIEKTPOCTATUIECKOM I10JIC. bu6mmoreka [JOK
JvanekTpuyeckass TpOHUIAEMOCTD https://m.edsoo.ru/ff0c7018
bu6mmoreka [JOK
51 DnexTpoéMrocTh. KoHmencaro
p A p https://m.edsoo.ru/ff0c7126
59 DIEeKTPOEMKOCTh TUIOCKOTO KOHJIEHCATOpa. DHEPrusl 3apsHsKeHHOTO bu6mmoreka [JOK
KOHJICHCaTOpa https://m.edsoo.ru/ff0c72c0
[IpyuHIAI 1EeHCTBHS U IPUMEHEHHE KOHJIEHCATOPOB,
KOMUPOBAJIBHOIO amnmapara, CTpyiHHOT0 IpUHTEpa.
53 DIIeKTpOCTaTUYCCKAs 3aIIUTa. 3a3eMJICHUE IEKTPOIPHUOOPOB
JlaGoparopnas pabota "M3MepeHune aeKTpoEMKOCTH
KOHJieHcaTopa"
buéonuomexa IJOK
54 Koumponvnaa paboma no meme «dnexkmpocmamuxa.
P p P https://m.edsoo.ru/ff0c4dc2
DIIEKTPUUYECKUI TOK, YCIOBHS €ro cyuiecTBoBaHus. [locTossHHbBIN
55 Tok. Cuna toka. Hanpsiokenne. Conpotusiienue. 3akoH OMa qia bubmmorexa [TOK
’ ’ p ' P ’ https://m.edsoo.ru/ffOc4dc2
ydacTKa 1enu
[TocnenoBarensHOE, MapaeabHOE, CMEIIAHHOE COSTUHEHUE
56 npoBoaHUKOB. JIabopaTopHas padota «M3ydeHne cMemanHoro bubmmorexa [TOK
p ) patopHasp i https://m.edsoo.ru/ff0c74f0
COEIMHEHUS PE3UCTOPOB»
bu6mmorekxa [JOK
57 Paborta 1 MOIIHOCTH AEKTPUYECKOr0 TOKa. 3akoH J[xkoyis-JleHia
m p Jixoy & https://m.edsoo.ru/ff0c7838
3axon OMa AJ1s OJTHOM (3aMKHYTOM) AIEKTPUYECKOM LIeTH.
58 KopoTtkoe 3ampikanune. JlaboparopHas padora «M3mepenne 3/1C bubmorera [JOK
p ' patop p P https://m.edsoo.ru/ffOc7ae0
MCTOYHHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBICHUS»
59 DIeKTpOHHAs TPOBOUMOCTD TBEPABIX METAUIOB. 3aBUCUMOCTh bubnmnoreka [JOK
COTPOTUBIICHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIPOBOIUMOCTD https://m.edsoo.ru/ffOc4dc2
60 DnexTpuuecKkuil TOK B Bakyyme. CBONMCTBA AIIEKTPOHHBIX ITyYKOB bubmuorexa [IOK
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https://m.edsoo.ru/ffOc4dc2

61 [omynpoBOAHHUKH, UX COOCTBEHHAs! M IPHUMECHAs IIPOBOIUMOCTb. bubmumoreka [IOK
CgoiictBa p—n-niepexoza. [lomynpoBogHUKOBBIE TPHOOPHI https://m.edsoo.ru/ff0c84ae
62 DNEeKTpUYECKUI TOK B pacTBOpaxX U paciuiaBax 3J1€KTPOJIUTOB. bubnunoreka [JOK
DNEKTPOIUTHYECKAs JUCCOLUALUA. DIEKTPOIIN3 https://m.edsoo.ru/ff0c82ba
63 DJNeKTpUYEeCKui TOK B razax. CaMmoCTOSITEIbHBIN 1 bubnuoreka [JOK
HECaMOCTOATENbHBIN pa3psa. Monnus. [1na3zma https://m.edsoo.ru/ffOc84ae
64 DnexTpuueckue Nprudopbl U yCTPOMCTBA U UX MPAKTUYECKOE bubmmorexa [IOK
npumeHenue. [IpaBuia TeXHUKU 6€30MacHOCTH https://m.edsoo.ru/ff0c86fc
bubmuoreka [JOK
65 06006 i €)
OLIAIOIAN YPOK (FICKTpORTaMuiay https://m.edsoo.ru/ff0c88be
bubmuoreka [JOK
TI'oo ]
66 00067 RONIPONLIRAA paoomd https://m.edsoo.ru/ffOc8a8a
bu6mmorekxa [IOK
67 P i . i 10
e3epBHbI ypok. O6o6maronmii ypok o remam 10 kiacca https://m.edsoo.ru/ff0C8C56
68 PesepBHblit ypok. O6o0maronuii ypok no remam 10 kiacca bubmorexa LIOK

https://m.edsoo.ru/ff0c8f6c
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11 KIIACC

JIeKTPOHHBbIE HU(POBHIE

Ne ni/mm Tema ypoka KosmnuecTBo
o0pa3oBaTejibHbIE PeCypChl
4acoB

1 ITocTosTHHEIE MAarHUTHI X UX B3aUMOIEHCTBUE. MarHUTHOE MOJIE. 1 bubmuoreka [JOK
Bektop MarHuTHOM MHAYKUMU. JIMHUM MarHUTHOW UHAYKIIUU https://m.edsoo.ru/ff0c9778

) MaruauTtHoe nosje npoBoJHUKa ¢ TOKOM. OnbIT Ipcresa. 1 bubnuorexa [JOK
BzaumopeiicTBre NpoOBOJHUKOB C TOKOM https://m.edsoo.ru/ff0c98fe

3 JlaboparopHas paboTa «/3ydueHre MarHUTHOTO MOJs KaTYIIKU C 1 bubnunoreka [JOK
TOKOM) https://m.edsoo.ru/ffOc98fe
JleficTBMEe MarHUTHOTO TOJISI HA MPOBOAHKK ¢ TokoMm. Cuia Amnepa.

4 Jlaboparopuas pabora «HccnenoBanue JeUCTBUSA ITOCTOSIHHOTO 1 bubnmorexa LOK

patop p https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha paMKy C TOKOM»

5 JelicTBME MArHUTHOTO OIS HA JBHXKYIIYIOCS 3apsSHKEHHYIO 1 bubnuotexa [JOK
yactuiy. Cuna Jlopenna. Pabota cunet Jlopenna https://m.edsoo.ru/ff0c9df4
DneKTpoMarHuTHas HHIYKIus. [I0Tok BeKTOpa MarHUTHOM

6 HH nn. IJ1C uaAyKIIMHA. 3aKOH JIEKTPOMArHUTHONM WHIYKITUN 1 bubnmorexa LIOK

AYKHHH. FYIHHH. p YK https://m.edsoo.ru/ff0c9df4
®dapanes

7 JlaboparopHas pabota «lccrnenoBanue sBIeHUS AIEKTPOMArHUTHOU 1
WUHAYKIIAN»

NunyktuBHOCTH. SBNeHne caMonHaykiuu. J1C caMOMHAYKIWH.
8 DHeprust MArHUTHOIO IO KATYIIKH ¢ TOKOM. DJIEKTPOMAarHUTHOE 1 bubmiorexa HOK
p y ' p https://m.edsoo.ru/ff0ca600
oJie
TexHUYECKHEe YCTPONUCTBA M HX TIPUMEHEHUE: TIOCTOSTHHBIE MAarHUTBI,
9 DJIEKTPOMATHUTEI, DJIEKTPOABUATATEID, YCKOPUTEIN DIIEMEHTAPHBIX 1 bubmmorexa [TOK
p ’ i » YCKOPp p https://m.edsoo.ru/ffoc9df4
YaCTHII, UHAYKIIMOHHAS ITeYb
10 O6o0maromuii ypok «MarauTHoe 1mojie. JIEeKTPOMarHuTHAs 1 bu6nmoreka [JOK

WHITYKITHS

https://m.edsoo.ru/ff0c9df4
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Konmponvnaa paboma no meme «Macnummnoe noe.

11
InekmpomacHumHas UHOYKUUA)»
12 CBoboaHbIe MexaHnveckue Konebanus. ['apmoHndeckue Konedanus. bubnuoreka [JOK
VYpaBHeHue rapMoHnueckux konebanuil. [IpeBpaienue snepruu https://m.edsoo.ru/ffOcaf06
13 JlaboparopHnas pabota «lccrnenoBanue 3aBUCUMOCTH epro/ia
MaJbIX KoJeOaHUi Ipy3a Ha HUTHU OT JUIMHBI HUTU U MacChl IPy3a»
Konebarenbublii koHTYp. CBOOOTHBIE 3JIEKTPOMATrHUTHBIC
14 Kosie0aHus B UI€aIbHOM KOJieOaTeIbHOM KOHTYpe. AHaIOrUs bubamorexa LOK
P https://m.eds00.ru/ff0ch820
MEX1y MEXaHUYECKHUMH U 3JIEKTPOMArHUTHBIMH KOJIeOaHUAMU
15 ®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B U/1€aJIbHOM bubnuoreka [IOK
K0JIeOATEITFHOM KOHTYpE https://m.edsoo.ru/ff0ch9c4
[IpencraBienue o 3aTyxaromux KoneOaHusaX. BeiHyx1eHHbIE
16 MexaHuueckue konebanus. Pezonanc. BeiHyx1eHHbIE bubmmorexa [JOK
’ ' y https://m.edsoo.ru/ffochb86
AIIEKTPOMarHuTHbIE KOeOaHus
ITepemenHbIi TOK. CHHYCOMIAIBHBIN IEPEMEHHBIN TOK. MOIIHOCTH
17 NIEPEMEHHOI0 TOKa. AMIUIUTYHOE U JEMCTBYIOIIEE 3HAYCHUE CUIIBI Bubnuorexa LIOK
P ' b yi0 https://m.edsoo.ru/ffochd34
TOKa U HaNpsOKEHUs
18 Tpanchopmarop. [IponsBoacTso, nepenava u norpedaeHue bubnnorexa [JOK
ANEKTPUYECKON SHEPIUU https://m.edsoo.ru/ff0cbd34
19 YCTpoiCTBO M MPAKTHYECKOE MPUMEHEHHE YJIEKTPUUECKOTO 3BOHKA, bubnunoreka [JOK
reHeparopa NepeMEeHHOr0 TOKa, JIMHHUM 3JIEKTponepeaayd https://m.edsoo.ru/ff0cc324
20 DKOJOTUYECKHE PUCKH MPU MTPOU3BOJICTBE ANEKTPOIHEPTUH. bubmuorexa [JOK
KynbTrypa ncnonb30BaHus 3IEKTPO3HEPTUH B TOBCETHEBHOM JKU3HU https://m.edsoo.ru/ffOcbd34
MexaHuueckre BOJIHBI, YCIIOBUS pacnipocTpanenus. [lepuosa.
21 CKOpOCTh pacIpoCTpaHeHus U JUIMHA BOJHEL. [lomepeuynrie u bubnmorexa LOK
P pactipoctp ' P https://m.edsoo.ru/ff0cca54
IIPOJIOJIbHBIE BOJIHBI
99 3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicota Tona. TemOp bubnmnoreka [JOK

3ByKa

https://m.edsoo.ru/ffOcccOc
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DNEeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U ckopocTs. Illkana

bubmuoreka [JOK

23 3JIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
o 24 [IpuHLIHMIIBI PAIHOCBA3U U TEIEBUACHUS. Pa3BUTHE CPEICTB CBA3U. bubnuorexa [IOK
Pagnomoxamnus https://m.edsoo.ru/ffOchd34
25 Konumponvnas paboma «Konebanusn u 601n1» ﬁ?{)ﬁsj:l;;;’.’;g::o,lrﬁ?flfi)cc 618
26 [IpamosniuHetHOE pacpOCTpaHEHHE CBETA B OJJHOPOIHOM Ccpelie. bubnunoreka [JOK
Toueunslil HICTOYHUK cBeTa. JIyd cBeta https://m.edsoo.ru/ff0cd350
97 OtpaxeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenue bubmmoreka [JOK
M300pakKeHHI B TUIOCKOM 3epKajie https://m.edsoo.ru/ff0cd4e0
28 [Ipenomnenue cBera. [lonnoe BHyTpeHHee oTpaxenue. [IpenensHbrit bubnnoreka [JOK
YTOJI ITIOJTHOTO BHYTPEHHETO OTPAXKEHHUS https://m.edsoo.ru/ff0cd7{6
29 JlaGopaTtopHas padora «M3mepeHue moka3aresst IpeIoMICHUS bubnunoreka [JOK
CTEKJIa» https://m.edsoo.ru/ffOcd67a
JIunssl. [TocTpoenue n3obpaxxenuil B aun3ze. @opMyiia TOHKOM
30 JAUH3BL. YBenuueHue IuH3bl. JlabopaTopHas pabora «ccnenoBanue Bubnuorexa LIOK
CBOMCTB M30GpaKeHNii B MHH3AX» https://m.edsoo.ru/ffOcddle
31 Koumponvnas paboma no mamepuany, npoiideHHomy é nepeom
noy2o00uu
39 Hucnepcus cBeta. CrnoxxHbIi cocTaB 6enoro ceera. LIBer. bubmuoreka [JOK
JlabopaTtopHnas pabora «HaOmrogeHue aucnepcun CBeTay https://m.edsoo.ru/ffOcdd1e
33 Wntepdepennus cera. Judpakuus ceera. JJudpakunonnas bubnnorexa [JOK
peméTka https://m.edsoo.ru/ff0ced22
34 [Tonepeunocts cBeTOBBIX BOJH. [lonsgpuzanus ceera bubmmorexa [OK
https://m.edsoo.ru/ffOcf02e
35 OnTuueckue npudOpPbI U yCTPOICTBA U YCIOBUS UX O€30MaCHOTO bubnnoreka [JOK
MIPUMEHEHUS https://m.edsoo.ru/ffOcddle
36 ['paHuIBI MPUMEHUMOCTH KJIACCHUECKON MeXaHHuKH. [TocTymarsl bubnuorexa [JOK
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CH€LII/IaJIbHOI7I TCOpPHUU OTHOCUTCIIBHOCTH

https://m.edsoo.ru/ff0cf862

37 OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMe1JICHUE BPEMEHU U bubnunoreka [JOK
COKpAILICHUE JJIMHBI https://m.edsoo.ru/ffOcfa42
38 DHEPrus U UMITYJIbC PEIISITUBUCTCKON YacTUlbl. CBsI3b MacChl € bubnmoreka [JOK
SHEpPryueu U UMIYIbCOM. DHEPTUS MTOKOSI https://m.edsoo.ru/ff0cfc68
39 Konmponvnaa paboma «Onmuka. Ocnoswl cneyuanvHoii meopuu buonuomexa IJOK
OMHOCUMETbHOCHUY https://m.edsoo.ru/ffOcf6f0
bubnunoreka [JOK
40 ®oronbl. Popmyna [Inanka. DHeprus U UMITyasCc GpoToHa https://m.e dso&I)J.:ru IF0cfel6
OtxkperTre u uccnenoanue Gorordpdexra. Oneitet A. I'. CroneroBa E‘::fsj?;;f;saogr(alllfmc fred
42 3akonbl hoTorddekra. YpaBHeHne DUHITEHHA I HoTOdhdeKTa. bubnnoreka [JOK
«Kpacnas rpanuma» gorosdpdexra https://m.edsoo.ru/ff0d015e
43 Hasnenue ceera. Onbitel [1. H. JIeOeneBa. Xumuueckoe aericTBre bubmuoreka [JOK
CBETa https://m.edsoo.ru/ff0d04a6
44 TexHu4ecKkne ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE:! bubnuorexa [JOK
dboTorneMeHT, POTOAATUHK, COTHEUHAs! OaTapesi, CBeTOAUO/ https://m.edsoo.ru/ffOcddle
45 Pemenne 3amag mo teme «IJI€EMEHTHI KBAHTOBOM OITHUKNY bubmorexa HOK
https://m.eds00.ru/ff0d0302
46 Mogens atoma Tomcona. OnbiTel Pezepdopaa o paccessHuto o- bubnuotexa [JOK
yactull. [[nanerapnas mozens atoma https://m.edsoo.ru/ff0d091a
bubnmoreka [JOK
47 Hoctynatst bopa https://m.edsogru/fdeOafa
48 N3nydenne u mornomieHne (GOTOHOB MPHU MEPEX0JIe aTOMa C OJHOTO bubnmoreka [JOK
YPOBHS SHEPTUH Ha Apyroil. Bumbl criekTpoB https://m.edsoo.ru/ff0dOafa
49 Bonnogsie cBoiictBa yactuil. Bonusl ne bpoitns. KopnyckynsipHo- bubnmoreka [JOK

BOJIHOBO#1 AyaJIu3M. CrnoHTaHHOE U BBIHYKACHHOC U3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8
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50 OTkpeiTHE pagrnoakTuBHOCTH. OnbITE Pesepdopna mo bubmmorexa [IOK
ONPEACIICHUIO COCTaBa PAJMOAKTUBHOTO U3JTYy4CHUS https://m.edsoo.ru/ff0d0fd2
51 CaoiicTBa anb(da-, 6era-, ramma-u3nydeHus. Bousaue bubnuoreka [JOK
PaaMOaKTUBHOCTU Ha KUBBIE OPTAHU3MBI https://m.edsoo.ru/ffOcddle
59 OTKpbITHE TPOTOHA U HEUTpOHA. M30TOMBI. ANbda-pacma. bubnmoreka [JOK
DNEeKTPOHHBIN U MMO3UTPOHHBIN OeTa-pacnaa. ['amma-usnydenue https://m.edso0.ru/ff0d1162
OHeprus cBA3M HYKJIOHOB B siipe. SlnepHble peakuuu. S aepHblit
% 53 peaxtop. [Ipobnembl, MepCHeKTUBBI, SKOJOTHIECKUE ACTIEKThI bubamorexa LOK
8 https://m.edso0.ru/ff0d1356
AJIEPHON YPHEPTeTUKH
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA. MeTo1bI
54 HaOJIIOZICHUS U PETUCTPAIIUU DJIEMEHTAPHBIX YyacTull. Kpyribrit cTon bubnuotexa [JOK
«DyH1aMeHTaIbHBIC B3auMoaecTBrs. EAMHCTBO pusnyeckon https://m.edsoo.ru/ff0d0e38
KapTHUHBI MUPA»
55 Koumponsnas paboma no meme «Aoepnas puszuka
56 Bun 3B€3nnoro neb6a. Co3Besaus, sipkue 3BE3/bI, TUTAHETHI, UX bu6mmorekxa [IOK
BUIMMOe ABnxkeHue. ColnHeuHas cuctema https://m.edsoo.ru/ff0d1784
57 Connne. ConHeuHast aktuBHOCTb. Mcrounuk sneprun ConHna u bubmmoreka [IOK
3BE3] https://m.edsoo.ru/ff0d1784
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/IbI INIABHOU
58 nocienoBarebHOCTH. BHyTpenHee crpoenue 38E311. CoBpeMeHHbIE bubmmorexa [TOK
i https://m.edsoo.ru/ff0d1784
MPEJCTaBICHUS O MPOUCXOKIEHUH U 3Botony CoHIa U 3BE3]T
59 Mieunsiii [Iyre — Hama ['anaktuka. [lonoxxenue u 1BUKEHHE bubnnoreka [JOK
Connua B INanaktuke. 'anaxtuku. YEpHbIE IBIPHI B sipax rajJaKTHK https://m.edsoo.ru/ff0d1784
60 Bcenennas. Paz6eranue ranaktuk. Teopus bombioro B3peiBa. bubmuorexa [JOK
PenukroBoe n3nydyenne. MeraranakTruka https://m.edsoo.ru/ff0d1784
61 Hepemennsie mpo6ieMbl aCTPOHOMUH Bubmorexa LIOK

https://m.edsoo.ru/ff0d1784
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https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784
https://m.edsoo.ru/ff0d1784

bubmuoreka [JOK

62 BIIP no ¢pusuxe/l' 00o6an ko 0
¢ A RORINpOTLHAR pavoma https://m.edsoo.ru/ff0d1784
Ob6o6maromuit ypok. Poib ¢pusuku n actponomuu B
63 HKOHOMHYECKOW, TEXHOJIOTUYECKOH, COIIMATIBLHON U ATHYECKON bubmmorexa [JOK
’ ’ https://m.edsoo.ru/ff0d1784
cdepax IesITeIbHOCTH YeloBeKa
64 O6o06maromuii ypok. Pois u MecTo GU3NKU U aCTPOHOMUU B bubnuoreka [JOK
COBPEMEHHOM Hay4HOW KapTUHE MUpa https://m.edsoo.ru/ff0d1784
65 O6o6maromuii ypok. Ponb ¢pusnyeckoii Teopun B GopMUpPOBaHUU bubmmoreka [JOK
MPEACTABICHHUH O (PU3NYECKON KapTUHE MUpa https://m.edsoo.ru/ff0d1784
Ob6o06maromuit ypok. Mecto ¢pu3n4eckoil KapTHHBI MUpa B 00IIeM
66 PSILy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX NIPECTABICHUN O bubmmorexa [JOK
Y YRHBIE TP https://m.edsoo.ru/ff0d1784
pupoJIie
. bubmuoreka [JOK
67 P .M C)
€3epBHBIN YPOK. MarHuTHOE ToJIe. DIEKTPOMAarHuTHAS WHIYKITUS htts://m.edsoo.ru/ff0d1784
68 PeseprHblit ypok. Ontuka. KBantoBas ¢pusuka. bubmorexa HOK

% Yder pabouei mporpaMmbl BOCITUTAHUS

https://m.edsoo.ru/ff0d1784
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