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Paznca 1. @usnka n MCTOABLI HAYYIIO1'0 HOZHANAH
®Ousuka — Hayka o upupo.le. Haydipie MCrojBI 1M03HANNST OKPYKAIONECT0 Mupa. Poib
IKCIEPUMELITA W TEOPHH B 11POLICCCC ITO3HANMS DPHPO;iB), DKCIEPHUMEUT B DU3KKE.
Mole.mposauue Qusuycckux ABICHUKA U nponeccor. llayunele runoressr. PUIMUCCKUC
3aKONbLI U Te0pUH. | pannipl npuMcHuMocTy Gusmyeckux 3akonos. [Ipununn coorsercrsus.
Porn 1 wec10 (usukr B (GOPMHUPOBAHUHM COBPEMCHION HAywIIOH Kapraubl MUpa, B
LPAKTHYECKON JIEATCILHOCTH JIOCH.
Aemoncmpanuu
AHajorospie 0 RUpPOBEIC U3MEPHTCIBHBIC LIPUOOPLI, KOMUILIOTEPHBIE JATHHKY.

Pasaein 2. Mexanuka

Tewna 1. Kunemamuna

Mexannueckoe JBKenHe. (THOCUTCILHOCT), MEXAlMYECKolo aBxkeRus. Cucrema
orcyéra. {'paextropus.

llepemelnenue, CKOPOCTh (CPEANsAS CKOPOCIh, MITIOBCIHES CKOPOCTL) M YCKOPCIMC
MATCPUATEHOW TOYKH. MX 1IPOCKIIMY Ha OCH cucieMb! koopnHar. Cloxerne uepeMemennit 1
CIHOMENNE CKOPOCTEH.

Paproveplioe u pasroycKopeioe npsMoJureinoe askenne. 'padmky 3aBACHMOCTH
KOOP;/IMHAT, CKOPOCTH, YCKOPECHMS, WY TH M IICPEMCILICIINS MATCPUAILHOM TOUKN OT BpEMEHH.




CBoboaHoe maieHne. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBosnuHeliHoe ABM)XKEHHE. JIBU)KEHHME MaTepUaJbHOM TOUYKM IO OKPY)KHOCTH C
MIOCTOSIHHOM 110 MOAYJIFO CKOPOCTBIO. YTJI0Bast CKOPOCTb, JJMHEMHAsA CKOpocTh. [lepruoa u yacrora
oOpaitenus. LleHTpocTpeMuTebHOE YCKOPEHHUE.

TexHu4eckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHE: CIIUJIOMETP, ABUKEHUE CHAPAIOB,
LICITHBIE U PEMEHHBIE IIEPEIAYn.

Jlemoncmpayuu

Mopenb cucteMbl 0OTCUETA, MILTIOCTPALIAS. KHHEMAaTUYECKUX XapAaKTEPUCTHK ABUKCHUS.

[Ipeobpa3zoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmionenue nBmxeHus Tena, OpoIeHHOro MO0/ YTIIOM K TOPU30HTY M TOPH30HTAIIBHO.

H3mepenne yckopeHus cBOOOIHOIO MaJACHHUS.

HamnpaBnenue CKOpoCTH Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHre HepaBHOMEPHOI'O ABUKEHHUS C LIENbIO OIPEIEICHHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUS MEXKY YTSIMU, IPOMACHHBIMH TEJIOM 3a [1OCJIE10BATEIbHbIE

paBHBIE TIPOMEXKYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JIBIXKEHUH C HAYaJbHOI CKOPOCTHIO,
paBHOH HYIIIO.

W3yuenune ABUKEHUS MIAPUKA B BA3KOU KUIKOCTH.
N3yueHue ABMKEHUS Tena, OPOLIEHHOT0 FOPU30HTAIIBHO.
Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ["anmies. [lepBbiit 3akoH HeroTtoHa. MIHEpunanbHbIe CUCTEMBI
OTCUETA.

Macca Ttena. Cuna. Ilpunumun cynepno3unuu cui. Bropoit 3akoH HerooToHa 1uis
MaTtepualibHOM Touku. TpeTuit 3akoH HproTOHA [1711 MaTepraibHBIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Buabl TpeHus (mokos, CKonbxeHus, kauenus). Cuna tpenusi. Cyxoe Tpenue. Cuiia
TPEeHHsI CKOJIbXKEHUS U cuia TpeHus nokos. Koaddumment tpenus. Cuna conpoTUBICHHS TpU
JBIDKEHUM TeJa B )KUJIKOCTH HIIU Ta3e.

[TocTynarensHOE U BpaliatelbHOE ABUKEHNUE a0COTIOTHO TBEPOTO Tea.

MOMEHT CUJTbI OTHOCUTEINIBHO OCHU BpaleHus. [1nedo cuibl. Y ciaoBus paBHOBECHS TBEPIOTO
Tena.

TexHu4yeckne yCTpONCTBA W TPAKTUUYECKOE MPUMEHEHHWE: TMOAIIUITHUKY, JIBUKCHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Llemoncmpayuu

SIBnenue nuepuuu.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cuil.

CroxxeHue Cuil.

3aBUCHMOCTH CHJIBI YIIPYTOCTH OT J€(POPMAIIHH.

HeBecomocTs. Bec Tena nmpu yCKOpeHHOM MOIBEME U MTAJICHUU.

CpaBHEHHE CHII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBust paBHOBecusl TBEPAOTO Tesa. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol



N3yuenune aBuxeHus Opycka 1mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMauu.

HccenenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPALCHUSI.

Tema 3. 3aKkonbl coxXpanenusn 6 mexanuke

NMnynbsc MatepuanbHO TOUKH (Teja), CACTEMbl MaTepUAIbHBIX TOUYEK. MMIynibe cuiibl 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHECHHS UMITYyJbca. PeakTUBHOE IBUKEHUE.

Pabora criisl. MOIIHOCTE CHJIBI.

Kunernyeckasi sHeprusi MatepuanbHON TOYKU. Teopema 00 HM3MEHEHUU KHHETUYECKOM
SHEPTUH.

[TorennmanbHas sHeprus. [loTeHnManbHasA SHEPTUS YIPYTO Ae()OPMUPOBAHHOMN MPYKUHBI.
[ToreHuuanbHas 3HEPTUs Tea BOIU3U MOBEPXHOCTH 3EMITH.

[ToreHunanbHble U HEMOTEHIMAbHbIE CUJIbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUsI MEXaHUYECKON YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckue yCTpoONCTBAa U NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KONEP, NMPYKUHHBIN
MUACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBMKEHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3yuenue abCONIOTHO HEYNPYroro yjaapa ¢ TOMOIIBIO JBYX OJIMHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanue cBs3M paOOTHI CUJIbI C M3MEHEHHEM MEXaHMYeCKOW SHEpruu Tena Ha
MIpUMEpPE PACTSHKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKON TEOPUHU U UX ONBITHOE 00OCHOBaHHUE.
Bbpoynosckoe nsuxenue. Auddysus. Xapaktep ABMKEHUS U B3aUMOAECHCTBUS YaCTHUL] BEIIECTBA.
Mopnenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPABIX TNl M 00BbICHEHNE CBOMCTB BEILIECTBA HA OCHOBE
THX MoJzenei. Macca u pazmeps! Mosnekyil. KonmnuectBo BemectBa. [loctosnHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Lienbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KMHETHYECKONH TEOpHH
uaeanpHOro rasa. AOCOJIIOTHas TemImepaTypa Kak Mepa CpeJHel KHUHETHYECKON SHepruu
TEIUIOBOTO JIBMKEHUs vyacTull ra3a. lllkana remnepatyp KenbBuna. I'a30BbIe 3aK0HBI. Y paBHEHNE
MenpaeneeBa—Knanelipona. 3akon /lansrona. M3onponeccsl B HAEAIIBHOM ra3e ¢ MOCTOSIHHBIM
KOJIMYECTBOM BeIlleCcTBa. ['paduueckoe NpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
n3o0apa.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJEKYI
OPraHUYEeCKUX COCTUHEHUM.

OnbITh! 0 AU(PY3UH KUAKOCTEHN U Ta30B.

Mopenb 6pOyHOBCKOTO JBHIKEHUSI.



Mogpens onbiTa lllTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, MIUTIOCTpUPYIOLIAs IPUPOLY JaBJIECHUS ra3a Ha CTEHKH COoCyaa.

OnBIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSHUSA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Onpenenenne Macchl BO3JyXa B KIACCHOW KOMHATE Ha OCHOBE HM3MEpEHUU 00BEMa
KOMHATBhI, 1aBJICHUS U TEMIIEpAaTypbl BO3AyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMeTpaMU COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnoevl mepmoounamuku

TepmoauHamMuueckass cucTteMa. BHYTpEHHsIS 3HEpruss TEPMOJMHAMMYECKOW CHUCTEMBI U
cnocoObl e€ m3mMenenus. KoiamuecTBo TemioTel U padota. BHyTpeHHss SHEprHs OAHOATOMHOTO
UJeaNbHOro ra3a. Bupl Ternonepenayu: TEIIONPOBOIHOCTh, KOHBEKIUS, U3JIydeHHE. Y IeIbHAs
TEIJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IIpH TEIUIONEpeaaye.

[Tonstue 00 ammabatHOM mporecce. IlepBbrii 3akoH TepMonuHamuku. I[IpuMeHenue
NEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpaTuMocTh npoieccoB B MpUpPO/IE.

TemoBeie MamuHbL. [IpuHIUIIBL [EHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus sHEpTUU B
TETUIOBBIX MammuHax. KoaddummenT noneznoro aeicTus TermioBoit Mammusl. L{ukn KapHo u ero
KO3 PHUIMEHT MMOJIE3HOTO ACUCTBUS. DKOJIOTHUECKUE MTPOOIIEMBI TETIOIHEPTETUKH.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: JBUIaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTpEHHEH SHEpruu Tejla MpU COBEPLICHUH pPAaOOTHI: BbUIET NPOOKH U3
OYTBUIKU MO JCHCTBHEM CIKAaTOTO BO3yXa, HarpeBaHue »¢upa B JaTYHHOU TpyOKe MyTEM TpEHUS
(BUICOIEMOHCTpALIHS ).

N3meHenne BHyTpEHHEH SHEpruu (TEeMIEpaTyphl) Tesa MpHU TeIuionepeaaye.

OmnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OTBIT C BO3YIIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTessl BHYTPEHHETO CrOpPaHuUsl, pEaKTUBHOI'O IBUraTeJIsl.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOU TeT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeujecmea. Dazoevie nepexoonvt

[Tapoo6pazoBanue u koHAeHcanus. Mcnapenue u kuneHne. AGCOIIOTHAS U OTHOCUTENIbHAs
BJIQKHOCTh Bo3/yxa. HacelleHHbI map. YaenbHas TeruioTa mapooOpa3oBaHMs. 3aBHCHMOCTh
TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucrannnueckue u amopdHsie Tena. AHU30TPONHS CBOMCTB KPUCTAIIIOB.
Kunnkne xpucramiel. CoBpeMeHHble Marepuaibl. l[lnaBnenue m kpucrammmsanus. Y elbHas
TerioTa riasieHus. Cyonumarius.

YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuuyeckue ycTpoHCTBa W MpPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJTYYEHHSI COBPEMEHHBIX MaTEPUAJIOB, B TOM UHCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaChIIIEHHBIX MapOB.

Kunenne npyu NoOHWKEHHOM JJaBJICHHH.

CriocoObI U3MepeHHst BIaKHOCTH.

Habmroienue HarpeBaHus U MJIaBJICHUS KPUCTAIINYECKOTO BEIECTBA.



JleMOHCTpanus KpUCTaJIOB.
Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul
N3mepenrie OTHOCUTEIBHOM BIIaKHOCTH BO3/IyXa.

Pa3zgea 4. diekTpoauHaMuKa

Tema 1. Inexkmpocmamuka

Onektpuzauuss Tel. OJNEKTpUYecKud 3apsana. JlBa Bua 2JIEKTPUYECKUX 3apsifoB.
[TpoBOAHMKY, TUANEKTPUKH U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS JIEKTPUYECKOTO 3aps/a.

B3aumoneiicteue 3apsimoB.  3akoH Kynona. ToueuHblil  3ieKTpUYecKHil — 3apsij.
Onexkrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro noss. IlpuHuun cynepno3sunuu
NEKTPUYECKUX MOJIeH. JINHUKM HANPs)KEHHOCTH IEKTPUYECKOTrO MOJIS.

Pabora cun anexkrpocratuueckoro noss. [loreniuan. Pasnocts notenuuanos. [IpoBoguuku
U IU3JICKTPUKH B 3JICKTPOCTATHUECKOM MoJe. JludnekTpudeckasi IpOHUIIAEMOCTb.

OnekTpoéMkocTh. Konpencarop. DeKTpoEMKOCTh IUIOCKOTO KOHJAEHCATOpa. ODHEPrus
3apsKEHHOT0 KOHJEHCATOopa.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: DIEKTPOCKOIl, 3JIEKTPOMETP,
AMIEKTPOCTaTUYECKasl 3alluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
arapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpONCTBO U MIPUHIIUIT ACHCTBUS SIEKTPOMETPA.

BzaumopeiicTBie Ha3IeKTPU30BAHHBIX TEN.

DIIEKTPUUECKOE TT0JIE 3aPsHKCHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DIIeKTpOCTaTUYECKas 3allIMTa.

JIMdIIeKTPUKY B DJIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOT0 KOHJIEHCATOPA OT IUIOIA M IIIACTUH, PACCTOSHHUS
MEXIy HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3mepenne 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit Inekmpuyeckuit mok. Toku 6 paziuunvix cpeoax

DONEeKTpUUECKUH TOK. YCJIOBHS CYLIECTBOBAHMS 3JIEKTPUUYECKOro TOKA. MICTOUHMKM TOKa.
Cuiia Toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma a1 ydacTka 1enu.

DneKTpuueckoe COTIPOTUBIICHUE. VY nenbHoe COIIPOTHBIIEHUE BEIIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoymns—Jleniia. MomHOCTh 3J€KTPUYECKOTO TOKA.

DNEKTPOABMKYIIAs CHJIa U BHYTPEHHEE CONPOTUBIIEHHE UCTOYHUKA TOKA. 3akoH Oma Juist
MOJTHOM (3aMKHYTOM) AJIeKTpraeckoi menu. KopoTkoe 3aMbIkaHue.

DNIeKTpOHHAs TPOBOUMOCTh TBEPIBIX METAUIOB. 3aBUCUMOCTh COMTPOTUBIICHUSI METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DNeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBomHuku. CoOCTBEHHass W TpPUMECHas MPOBOJUMOCTH IOJYIPOBOTHUKOB.
CaoiicTBa p—n-niepexoaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUUECKUII TOK B PAcCTBOpax M paciulaBax »3JEKTPOJMUTOB. DIEKTPOJIUTHYECKAs
JUcconuanus. JNeKTPOIIn3.



DJIeKTpUUYECKUH TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOSATENbHBIN pa3psaa. MoJHus.
[1na3ma.

TexHuueckue ycTpoicTBa U IPaKTUUYECKOE IPUMEHEHHUE: aMIIEPMETP, BOJILTMETP, PEOCTAT,
UCTOYHUKHM TOKa, DJIEKTPOHArpeBaTelIbHble IPHOOPBI, 3NEKTPOOCBETUTENIbHBIE IMPHOOPHI,
TEPMOMETP  CONPOTHUBIEHMs, BAKYyMHBIH  JHOJ, TEPMHUCTOpPbl U  (OTOPE3UCTOPHI,
[IOJIYTIPOBOJHUKOBBIN TMOJI, TajbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKA U HAIPSKEHMSL.

3aBUCUMOCTh CONPOTHUBICHHS LWIMHIAPUYECKUX IPOBOAHUKOB OT JJIMHBI, ILIOLIATU
MIONEPEYHOI0 CEUEHUS U MaTepuaa.

CMelaHHOE COEIUHEHHUE POBOIHUKOB.

[Tpsamoe u3MmepeHue 3IeKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHE rajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTb COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3ps U MPOBOJIUMOCTh BO3yXa.

ORHOCTOPOHHSISI IPOBOUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, rabopamopnule pabomul

N3ydeHne CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

M3mepeHue 351eKTpOABIKYILEH CHIIbI MCTOYHHUKA TOKA M €70 BHYTPEHHET'0 COIPOTUBIICHHMS.

HabGnronenue snexrpoinusa.

MesxknpeamMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocCylecTBISETCS € Y4ETOM
COJIepXKATENbHBIX MEXIIPEIMETHBIX CBsi3ed C KypcaMd MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonsimusi, CBS3aHHBIE C W3YYEHHMEM METOJOB HAyYHOrO IO3HAHUS:
ABJIEHUE, Hay4yHbIH (akT, runores3a, (Qu3Myeckas BeEIWYMHA, 3aKOH, TEOpHs, HAOIIOJECHUE,
DKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTeMbl YpaBHEHUH, TuHeltHas GyHKIMs, mapadona, runepboa,
uX rpaduKy U CBOWCTBA, TPUTOHOMETpUUYECKUE (DYHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTaHT€HC,
OCHOBHOE TPHUTIOHOMETPUUYECKOE TOKJIECTBO, BEKTOPbl M HMX MPOEKIUU Ha OCHU KOOpPAMHAT,
CJI0)KEHHE BEKTOPOB.

buonoeusn: mexannueckoe ABMKEHHE B JKUBOM mpupone, auddysus, ocMoc, Termioo0MeH
JKUBBIX OPraHU3MOB (BHJIbI TEILJIONEPEIAaYH, TEIJIOBOE PABHOBECHE), SJIEKTPUUECKHE SBIICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKpETHOE CTPOEHHE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWMCTBA TBEPHABIX TeJ, >KUIKOCTEH M Ta30B, JJEKTPUUYECKHE
CBOICTBa METAJJIOB, 3JEKTPOJIUTHUECKAs JUCCOLUAINS, TalbBaHUKA.

l'eocpaghus: BIaXKHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHuE ABMKEHUH C UCIIONIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHWE 3aKOHA COXPAHEHUS HMITyJibca B TeXHUKE (pakeTa,
BOJOMET M Jpyrue), JBUTATeIb BHYTPEHHErO CropaHus, IapoBas TypOuHa, OBITOBOI
XOJIOIMIBHUK, KOHIUIIMOHEP, TEXHOJIOTHH MOJIyY€HUsI COBPEMEHHBIX MaTepHalioB, B TOM YHUCIIE
HaHOMATepHaJOB, W  HAHOTEXHOJOIWH,  OJEKTPOCTaTHUECKas  3alluTa,  3a3eMJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI MNpHUHTEp, AJIEKTpOHArpeBarTelbHble MPHOOPHI,
AIIEKTPOOCBETUTENbHbBIE PUOOPHI, TaATbBAHUKA.
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Pa3zgea 4. diekTpoauHaMuKa

Tema 3. Maznummnoe none. I1eKmpoMazZHUMHAA UHOYKYUA

[TocrosiHHbIE MarHuThl. B3aMMOAEHCTBHE NOCTOSHHBIX MarHuTOB. MAarHuTHOE IOJE.
Bekrop marauTHOM MHAYKIMU. [IpyHIMI Cynieprio3uiy MarHUTHBIX ITOJICH. JIMHUKM MarHUTHOU
uHAyKuuy. KapTuHa TMHUIA MarHUTHOW MHIYKLUU ITOJISI IOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1oJie MPOBOAHMKA C TOKOM. KapTuHa JMHMA MHAYKIMU MarHUTHOTO IOJsS
JUIMHHOTO IPsIMOTO IPOBOJHUKA M 3aMKHYTOTO KOJBLEBOI'O IPOBOJAHHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HallpaBJICHHE.

Cuna JlopeHua, e€ Moaynb W HampaBlieHHE. J[Br)keHue 3apsKEHHOW 4YacTHIbl B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTPOABUKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON UHAyKuuu dapanes.

BuxpeBoe siekTpuueckoe Moje. DNEKTPOIABMXKYIIas cuila WHAYKIUMUA B IMPOBOJAHUKE,
JBUKYIIEMCS IOCTYIATEIbHO B OJTHOPOJHOM MarHMTHOM II0JI€.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBI€HNE CAMOMHIYKIIMHU. DJIEKTPOIBUKYILAsl CHJIa CAMOMHTYKIUH.

DHeprusi MarHUTHOTO MOJIsl KaTYIIKU C TOKOM.

DJIEKTPOMAarHUTHOE IOJIE.

TexHuueckue ycTpoiicTBa M IPAKTUYECKOE MPUMEHEHHUE: TIIOCTOSHHBIE MAarHUTHI,
AJIEKTPOMArHUThl, JJIEKTPOJIBUraTelb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMK MAarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM MHIYKIIMH.

IIpaBuno Jlenua.

3aBUCHUMOCTD JJIEKTPOABMKYIIEH CHIIBI MHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MOTOKA.

SIBrieHNE CAaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

W3y4yeHre MarHUTHOT'O TIOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW HHAYKIIHH.

Pa3nen 5. Kosiedoanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHummnsle Koa1e0anus

Konebarenpnast cucrema. CBOOOMHBIE MexXaHWYeCKHWe KoyiebaHusa. [apmMoHmUeckue
koneOanus. Ilepuon, uacrora, ammautyga U (aza kosnebanuil. IlpyXMHHBIT MasTHUK.



MareMaTnyeckuii MasSTHUK. Y paBHEHHE TapMOHHYECKUX Kojiebanuii. [IpeBpaienne s3Hepruu npu
TrapMOHUYECKUX KOJIeOaHMIX.

Konebarenbuplii koHTyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B HUACATHHOM
KOJe0aTeJIbHOM KOHType. AHAJOTUsl MEXIYy MEXaHWYEeCKUMH U DIEKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHa. 3akoH COXpaHEHHsS] SHEPTUU B UACATBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBiaenue o 3aTyxammuX KojeOaHUsAX. BbIHYXIeHHbIE MeXaHHYECKUE KOJIeOaHusl.
Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHUSI.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMITTUTYAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUSI.

Tpancdopmarop. [IpousBoactBo, mepegadya U MOTPEOICHUE SIEKTPUUYECKON HHEPIUU.
OKOJIOTMYECKUE PHUCKU TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosb3oBaHus
3JIEKTPOIHEPTUU B TOBCEHEBHOM KU3HU.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKUH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JINHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNbHOM CUCTeMbl (IPYKUHHBINA UM MaTeMaTHYeCKUN
MasITHUK).

HaGuroieHne 3aryxaromux KojaeOaHu.

HccnenoBanue CBONCTB BBIHYXICHHBIX KOJIeOaHUH.

Habmtonenue pesonanca.

CBOOOIHBIE IEKTPOMArHUTHbIE KOJIeOaHusI.

OcuuinorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) IS
3JIEKTPOMArHUTHBIX KOJeOaHUi.

Pe3onanc npu mociaenoBaTebHOM COEAMHEHUM PE3UCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOHJIEHCATOPA.

Monenb TMHUY 3JIEKTpoIIepe1adH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

HccnenoBanue 3aBUCUMOCTH TIEPHOa MAJBIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Tpy3a.

HccnenoBaHnne TMepeMEHHOr0 TOKa B IENM W3 IOCIEI0BATEIbHO COEAMHEHHBIX
KOHJEHCATOpa, KaTylIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHUMHble 60JIHbL

Mexanuueckre BOJHBI, yclIoBUs pacnpocTtpaHeHus. [lepuoa. CkopocTs pacrpocTpaHeHUs
u januHa BosHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3ITy4eHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHTanus BekTopoB E, B, V B anekTpomaranTHo# BoHEe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TMpelloMIeHHe, Mojsipu3auus, Judpakuus, uHTepdepeHuus. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[IIkana 3y1€KTPOMAarHUTHBIX BOJIH. [IprMeHEeHHEe 31eKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIBI pagnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DNEKTPOMAarHuTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CpeIbl.



TexHuuyeckue ycTpoicTBa M NMPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBas JIMarHOCTHKA B TEXHHKE W MEIULIMHE, pajap, PaAuONpPUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJH.

Kounebmromnieecst Te0 Kak HCTOYHHK 3BYKA.

Habumonenne otpaxkeHns U IPEIOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHuny u AMPpakiud MEXaHMYECKUX BOJIH.

3BYKOBOI pe30HAHC.

HaGnronenue cBsi3M T'POMKOCTHM 3BYKa M BBICOTHI TOHA C aMIUIUTYIOM M 4YacTOTOM
KOJIeOaHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, MPEIOMIICHHE,
noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsMonnHeliHOe pacipOCTpaHEeHUE CBETa B OAHOPOIHON cpejie.
JIyu cBera. ToUeUYHBIM UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune H300pa’keHUN B IIIOCKOM
3epKaie.

[Ipenomnenune cBera. 3aKkOHBI MpeJIOMIICHHUS CBeTa. AOCOJIOTHBIM  IOKa3aTesb
npenomiieHusi. [lomHoe BHyTpeHHee oTpakeHue. [IpeaenbHBI yron MOJHOTO BHYTPEHHETO
OTpaKeHHUS.

Hucnepcus ceeta. CiioxxHbll cocTaB 6enoro cera. L{ser.

Cobuparommue M paccewBaromue JUH3bI. ToHKas swmH3a. DOKYCHOE pacCTOSHUE U
ONTHYECKasl CHJia TOHKON JUH3BI. [locTpoeHne n300paxeHuii B COOMPArOINX U PACCEUBAIOIINUX
nuH3ax. GopMyna TOHKOH JIMH3BL. Y BEIMYCHHE, JaBAeMOe JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. Wurepdepenuus cBera. KorepeHTHbIE HUCTOYHHKH. Y CIOBUSA
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpaxkmus ceera. [udpaxuuonnas pemérka. VYcioBue HaOMIOAEHHUS TJIaBHBIX
MaKCHUMYMOB TPH TMaJIeHUA MOHOXPOMATHYECKOTO CBETa Ha AUPPAKIIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToarmapar,
MIPOEKITMOHHBIN arrapaT, MUKPOCKOII, TEJIECKOT, BOJJOKOHHAS ONTHUKA, TU(PpaKIIMOHHAS peIIETKa,
HOJIIPOU .

Llemoncmpayuu

[IpsiMonuHetHOE pacHpOCTpaHEHUE, OTPAKEHHWE M MperoMiieHHe cBera. OnTudeckue
npuOopHI.

[TonHOE BHYTpeHHee oTpakeHHne. MoJiesb CBETOBO/Ia.

HccnenoBanue CBONCTB N300pakKeHU B JTHMH3AX.

Mopenu MEUKpOCKOTa, TEIECKOIA.

Hab6nronenue naTepdepeHIiinm creTa.

Hab6nronenue audpakuuu cBera.

Habmonenue nucnepcun cBeta.

[Tony4yeHue cnekTpa ¢ HOMOIIBIO PU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.



Hab6nronenue nonspusamuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol
N3mepenue nmokazaresst MpeioMICHUs CTEKJIA.
HccnenoBanue CBOMCTB M300paKCHHM B JIMH3aX.
Hab6nronenue aucnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
['paHunibl NPUMEHUMOCTH KJIACCHMYECKOM MeXaHWKH. [locTynarsl cnenuanbHOM Teopuu
OTHOCUTEIIBHOCTH: WHBAapPUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakyyMmMe, MPUHLUII
OTHOCHUTEJIBHOCTH DHHIITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHHU U COKPAILEHUE JJITUHBI.
DHEPrus U UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs3b MaCChI C SHEPTUEH U UMITYJILCOM PEJIITUBUCTCKOM YaCTUIBI. DHEPTHUs MOKOSI.

Pa3zpnen 7. KBanToBas pusuka

Tema 1. Dnemenmul KGAHMOGOI ONMUKU

®otonbl. ®opmyna [lnanka cBs3u 3Hepruu HoToOHA C €ro YacTOTONH. DHEPrUusl U UMITYJIbC
dboToHa.

OtkpeiTe u uccinenoBanue ¢orodpdekra. Ompitet A. I'. CroneroBa. 3aKOHBI
dororddekra. YpaBaenue DiinmreitHa 1 Gotodddekra. «KpacHas rpanuna» hortodrddexra.

JlaBnenue cera. Onbitel [1. H. JIeOenena.

XHMHYECKOE JEHCTBUE CBETA.

TexHu4eckne yCTPOHCTBA W TPAKTHUECKOE NpPUMEHEHHue: (oTornemMeHTt, (OTONaATUHK,
COJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oTo3¢(ekT Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

HccnenoBanue 3aKk0HOB BHEHTHETO poTodPdeKTa.

CBeToanoI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. I[lmaneraphas
Mozenb atoMa. [Tocrynarsr bopa. U3nydenue u norsnouenue (GoTOHOB IpU MEPEXoe aroma ¢
OJIHOTO YPOBHS HEPTUHU Ha Apyroi. Bunel cnexktpos. CriekTp ypoBHEH dHEPIUU aToMa BOJOPO/a.

BonnoBele cBolicTBa yactull. BosHbl e bpoiinsa. KopnyckynsipHO-BOJIHOBOW Jyaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE H3JTyuyEHUE.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criekTpocKoI), 1a3ep, KBAHTOBBIM KOMIBIOTEP.

Llemoncmpayuu

Mopnens onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HabmioneHne nuHeuaThIX CIEKTPOB U3ITyYESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

Hab6nronenue nuHEHYaToro criekrpa.

Tema 3. Amommnoe a0po
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DKCHepUMEHTHI, JOKa3bIBAIOIIHNE CII0KHOCTH CTPOEHUS siapa. OTKPBITHE paJOaKTUBHOCTH.
OmnsiThl Pesepdopaa mo omnpeneneHnio cocraBa paanoakTUBHOTO n3nydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3i1y4eHus. BinsHue panoakTUBHOCTU HA JKHUBBIE OPTaHU3MBI.

OTtkpeITHE IPOTOHA M HeHWTpoHa. HykimonHas monens siapa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uucio sapa. M3oTomnsl.

Anbda-pacnaa. DJIEKTPOHHBIM M MO3UTPOHHBINA Oera-pacnaa. ['aMma-uzinyueHue. 3akoH
paZvoaKTUBHOIO pacmaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT Macchl sapa.

SAnepusie peakiuu. [lenenue u cUHTE3 €.

Snepubiii  peaktop. Tepmosnepusiii cuHte3. IIpobrembl M MEPCHEKTUBBI  SACPHOU
HHEPreTUKU. DKOJIOTUUYECKUE ACTIEKTHI ACPHON SHEPTrEeTHKU.

OnemMeHTapHbIe YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTo1p1 HaOJIIOIEHUS U PErHCTPAIH SJIEMEHTAPHBIX YaCTHII.

@OyHaMeHTaIbHbIE B3aUMOACUCTBUSA. EAMHCTBO (hM3NYECKOi KapTHHBI MHpA.

TexHuueckue ycTpoHCTBa U IPAKTHUUECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

HccnenoBanue TpekoB YacTuil (110 rOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BuTUs actpoHomMu. [IpukinagHoe 1 MUPOBO33pEHYECKOE 3HAUYEHUE AaCTPOHOMHUHU.

Bup 3Bé3anoro neba. Co3Besus, spkue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKCHHUE.

Conneunas cucrema.

Connne. ConHeunast akTUBHOCTh. Mcrounmk »Heprum ConHna u 3BE3A. 3BE3IBI, WX
OCHOBHbBIE XapaKTepUCTHKU. J[narpamMmma «CHeKTpalibHbIN KJ1acC — CBETUMOCTbY. 3BE3/1bI IIaBHON
MOCNIEI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca — CBETUMOCTbY»  JUIsl  3BE3/  IJIaBHOMU
NocJe0BaTeNbHOCTH. BHyTpeHHee crTpoeHne 3BE3n. CoOBpeMEHHBIE NPEICTABICHHUS O
IIPOUCXOXKACHNN U 3Botonuu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mneunsrii [Tyts — Hamra ["'anaktuka. [lonoxxenne u nemwxenne Connna B ['amaktuke. Turbl
ranakTuk. Paguoranaktuky u kBazapbl. YEpHBIE ABIPHI B sIpaxX TAJAKTHK.

Bcenennas. Pacmupenue Bceenennoil. 3akon XaO6ma. Pazberanue ramaktuk. Teopus
bonpmioro B3peiBa. PennkroBoe usnyyeHue.

MacmrabHas ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmioneHus HeBOOPYKEHHBIM TIJ1a30M C MCIOJIB30BaHHEM KOMIIBIOTEPHBIX MPUIOKEHUN
JUTSL OTIPEJIeNIEHNUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JJaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro noaymapus u sipKue 3BE3/IbI.

Habmonenus B Teneckon Jlynsl, maner, Mieunoro IlyTu.

O0o0maroniee NOBTOPEHUE

Ponp ¢u3nku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTUYECKOW, COIMATBHOM U
THYECKOH chepax 1esaTeIbHOCTH YeJIOBEKa, POJIb U MECTO (DU3UKU U ACTPOHOMUU B COBPEMEHHOM
Hay4YHOH KapTHHE MHpa, pojb (u3nyeckod Teopuu B (OPMHUPOBAHUM MPEICTABICHUH O
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(bU3UYEeCKON KapTHUHE MHpPa, MECTO (PU3MYECKOM KapTUHBI MHpa B OOIIEM PSIYy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPO/IE.

Me:xknpeamMeTHbie CBI3H

W3yuenne kypca ¢usuku 06a3oBoro ypoBHs B 11 Kiacce OCymIecTBISETCS C Y4ETOM
COJICPKATENBHBIX MEXKIIPSIMETHBIX CBSI3ed C KypcaMd MAaTeMaTHKH, OHWOJOTMH, XUMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nouwsaimus, CBS3aHHBIE C HM3YYCHHEM METOIOB HAyYHOTO ITO3HAHHS:
SBIICHHE, Hay4HbIH (akt, rHmore3a, (u3MyecKas BeJIMYWHA, 3aKOH, TEOpHs, HAOIIOJICHHE,
IKCIEPUMEHT, MOJICITUPOBAHKE, MOJICITh, U3MEPCHUE.

Mamemamuxa: pelieHUe CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCUHYC, TaHI€HC, KOTAHT€HC, OCHOBHOE TPHUTOHOMETPHUYECKOE TOXKIIECTBO, BEKTOPHI M HX
NPOCKIIMM Ha OCH KOOPJMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOJIHBIC JIEMEHTApHBIX (DYHKIIHIA,
NPU3HAKH TIOJJO0MS TPEYTOJIbHUKOB, OTPEICICHUE TUIOMIAIN TUIOCKUX QHUryp 1 00bEMa Tell.

buonocus: aneKTpudecKe IBICHUS B )KUBOU MPUPOJIE, KOJIeOATeIbHbIC TBUKCHUS B )KUBON
MIPHUPOJIC, ONITUICCKUE SIBJICHUS B )KUBOW MPUPOJIC, ACUCTBHE PAIUAIliN HA KUBBIC OPTaHU3MEI.

Xumusi: CTpOGHHE aTOMOB W MOJICKYJ, KPHCTAUIMYECKash CTPYKTypa TBEPABIX Tel,
MeXaHU3MbI 00pPa30BaHUs KPUCTAIUTMYECKON PENIETKH, CIICKTPAJIbHBINA aHAJIH3.

l'eocpaghus: MarHUTHBIC TIONIFOCA 3€MITH, 3QJICKH MAarHUTHBIX Pyl, (oTochEéMKa 3eMHOI
MIOBEPXHOCTH, MPEJICKa3aHUE 3eMIIETPSICCHUN.

Texnonocus: JTUHUM DIIEKTpOIEpeiad, reHepaTop MePEeMEHHOTO TOKA, 3JICKTPOBUIaTEIb,
UHAYKIMOHHAs TIeYb, pajap, PaauoNpUEMHHK, TeJIeBH30p, aHTeHHa, Teiedon, CBY-meus,
MPOSKIIMOHHBIN amnmapat, BOJJOKOHHAS ONITHKA, COJTHEYHAsI OaTapes.

2. INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS
OcBoenne yuebHOro npeamera «®dusmka» Ha ypoBHE CpeqHEro oOuiero oopa3oBaHUS
(6a30BBIIf  YpPOBEHB) JIOJDKHO  OOECHEUUTh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
METaIpeIMETHbIX U MPEIMETHBIX 00pPa30BaTEIbHBIX Pe3yIbTaTOB.

JUYHOCTHBIE PE3YJBbTATDBI

HI/ILIHOCTHI)IG pGSYJ'H)TaTI)I OCBOCHUS y‘~I€6HOFO npez[MeTa «q)I/I?,I/IKa)) JOJI’KHBI OTpa)KaTI)
TOTOBHOCTh M CHOCOOHOCTH O0y4aroluxcsi pyKOBOJACTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3ULIMEH JMYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOEXKJIEHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSM POCCHUUCKOr0  00IIecTBa,
pacmnpeHHe JKNU3HCHHOI'O OIIbITAa W OIIbITAa ACATCIBHOCTU B HpOII@CCG peanmauml OCHOBHBIX
HaIlpaBJIE€HUN BOCIIUTATEIbHOMN 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHMS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TMO3WIIMH  OOYYalOIIETOCs KaK AaKTUBHOTO |
OTBETCTBEHHOT'O YIEHA POCCUICKOTO 00IIECTBA;

HpI/IHSITI/Ie Tpa)II/IHI/IOHHI)IX O6HIG'—IGJ'IOBC‘-I€CKI/IX FYMaHI/ICTI/I'-IeCKI/IX nu JIeMOKpaTI/I‘—IeCKI/IX
IIGHHOCTEIH;

TOTOBHOCTh BECTH COBMECTHYIO JIESATEIBHOCTh B WHTEpEcax TPakIaHCKOTO oOIIecTBa,
y4acTBOBATh B CAMOYIIPABIICHUH B 00Pa30BaTEILHOM OPraHU3aIiH;
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YMEHHE B3aUMOJEHUCTBOBATh C COIMAIBHBIMH HWHCTUTYTAaMH B COOTBETCTBHH C HUX
GYHKIUSMU ¥ Ha3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU 1E€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCUMCKON I'PaxTaHCKON UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOLIEHHWE K TOCYAapCTBEHHBIM CHUMBOJAaM, JAOCTHXKEHHUSIM POCCHUHCKHUX
yu€HBIX B 007aCTH (U3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBECHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIUIO U IPUHUMATh OCO3HAHHBIEC PEIICHHS], OPUCHTUPYSICh HA
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOCHUE YCTOMUHUBOIO OYAyIIEro;

4) 3cTeTHYECKOro BOCIIMTAHMS

ACTETUYECKOE OTHOIICHHE K MUPY, BKJIIOYAs 3CTETUKY HAYy4HOI'O TBOPUECTBA, IIPUCYILETO
¢duznueckoil Hayke;

5) Tpya0BOro BOCIMTAHUS:

MHTEPEC K pa3InyHbIM chepam mpodheccuoHanbHOM AeITeTbHOCTH, B TOM YHCIIE CBI3aHHBIM
¢ (u3uKON M TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymed mpodeccuu u
peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTb M CIOCOOHOCTH K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTu (PU3MKU HA
MPOTSKEHUH BCEU KU3HU;

6) PK0JIOrMY€eCKOro BOCIIUTAaHHUA:

c(OPMUPOBAHHOCTh IKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TIJIOOATHLHOTO XapakTepa
9KOJIOTHYECKUX MPooIem;

IUTAHUPOBAHKE U OCYILIECTBJICHHE IHCTBUI B OKpPYXKAIOLIEH cpe/ie Ha OCHOBE 3HAHMUSI LIeei
YCTOMYMBOTO Pa3BUTHUS YEIIOBEUECTBA;

pacuIupeHre OmbITa JACSITEIBHOCTH JKOJIOTHYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOIUXCS 3HAHUMN 10 (pusmKe;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NUECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B MpoOIecce M3YYeHUs (PU3UKU
OCYIIECTBIISITH IPOEKTHYIO M UCCIIEIOBATENbCKYIO IEATENBHOCTh HHINBUIYaIbHO U B TPYTIIIE.

METANPEIMETHBIE PE3YJIBTATHI

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble JJjoruyeckue JeMcTBUA:
CaMOCTOSITENIbHO (OPMYJTHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;
ONPEAENATh LENIN EATENbHOCTH, 33/1aBaTh MMApaMETPbl U KPUTEPUU UX JOCTHKEHUS,
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;
pa3zpabaThIBaTh IJIaH PEIICHUS MPOOJIEMBI ¢ YUETOM aHAIM3a UMEIOIINXCS MaTEPHATbHBIX
W1 HEMATEPHUAIIbHBIX PECYPCOB;
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BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJAWHUPOBATh W BBIIOJHATH pPadOTy B YCIOBUSX pPEAJbHOrO, BHUPTYAJBHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH KU3HEHHBIX MPoOIeM.

Ba3oBble nuccienoBareibckme 1eiCTBUSA:

BJIAJCTh HAYYHOH TEPMHUHOJIOTHEH, KIIOUEBHIMU TOHATHSIMH M METOJaMH (U3NYECKOMH
HaYyKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
¢u3uKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIFHOMY TIOMCKY METO/IOB PEIICHHS 337134
(bu3nUecKOro conepKaHus, IPUMEHEHHUIO PA3IMYHBIX METOI0B TIO3HAHMS,

BJIQJIETh BHJAMHU JIEATEIBHOCTH MO MOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETALHH,
peoOpa3oBaHUIO U MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX CUTYAIUSIX, B TOM YHCIIE PU CO3/IaHUU
y4eOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH [IPUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJM3UpOBaTh 3aJadyy, BbIABUIATH
TUIOTEe3Y €€ pelleHus, HAX0IUTh apryMEHTHI Ui J0Ka3aTelIbCTBAa CBOUX YTBEPKJIEHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHHUS,

AQHAJIM3UPOBATH MOJIYUYEHHBIE B X0/I€ PEIICHUS 3a/1a4M PE3YJIbTaThl, KPUTUUECKU OLIEHUBAThH
UX TOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSX;

CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEIbHOMN AESITENLHOCTH, B TOM
qrclie MPU U3YYCHUU (DU3HKY;

J1aBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIHN OIBIT;

YMETb [IEPEHOCUTh 3HaHUS N0 (PU3HKE B IPAKTUYECKYIO 00JIACTh KUZHEIESITEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTel;

BBIIBUTATh HOBBIE HJIEH, MPeJIaraTh OPUTHHAIBHBIE MTOAXOAbl U PEIICHHUS,

CTaBUTh MPOOJIEMBI U 33]]auH, IOIYCKAIOIINE albTEPHATUBHBIEC PELLICHUS.

Padora ¢ undpopmanmeii:

BJIaJIETh HaBbIKAMH MOJY4YEeHUs MH(OpMAIMKM (U3UUYECKOTO COJACpkAaHUS U3 UCTOYHUKOB
pa3sHbIX THIIOB, CaMOCTOSITENBHO OCYLIECTBJISATh IOMCK, aHAJIW3, CUCTEMATHU3ALMI0 U
MHTEPIIPETALNIO UHPOPMALIUK Pa3IMUHbIX BUAOB U (JOPM IIPE/ICTABICHHUS;

OLICHUBATh JOCTOBEPHOCTh MH(POPMAIIHH;

UCIMOJIb30BaTh CPEACTBa MH(OPMAIMOHHBIX M KOMMYHUKALMOHHBIX TEXHOJIOTHUI B
pELICHUH KOTHUTHUBHBIX, KOMMYHUKAaTHBHBIX M OPIraHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, PaBOBbIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MMacCHOCTH;

CO3/1aBaTh TEKCThl (DU3NYECKOTO COAEP)KAaHUS B pa3IMyHBIX (opMmMaTax C y4ETOM
Ha3Ha4YeHHs HGOPMAITUH U 1IeJIeBOU ayAUTOPUHU, BEIOHpAst ONTUMABbHYIO (POpMY MpencTaBIeHUS
U BU3YaJIU3allHH.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE y4eOHbIE 1eiiCTBUSA:
OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKU U BO BHEYPOUHOU NESTEIHHOCTH;
pacrio3HaBaTh MPEANOCHIIKM KOH(OIMKTHBIX CUTYalluid U CMATYATh KOH(IMKTEHI;
pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIIOIb30BAHHUEM S3BIKOBBIX
CPEICTB;
MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW U MHUBHUyaIbHON paboThI;
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BBIOMPATh TEMAaTHKy W METOIbI COBMECTHBIX ACHCTBHI ¢ Yy4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)KJJOT0O WieHa KOJUICKTHBA,;

MNpUHHUMATL LCJIN COBMECTHOM ACATCIIbHOCTH, OPraHU30BbIBATH W KOOPAWHHUPOBATH
JEUCTBUS IO €€ TOCTHIKCHHUIO: COCTABIISTH [UIAH JICHCTBHMN, PACIIPEACIISATH POJIH C YYETOM MHEHUI
Y4aCTHUKOB, 00CYXJaTh PE3yJIbTaThl COBMECTHOI PabOThL;

OLICHUBATh KA4YCCTBO CBOCT'O BKJIaJa M KAXKAOI0 y4yaCTHUKA KOMAaH/bI B O6H_[I/If/'l pe3yibTart
10 pa3pabOTaHHBIM KPUTEPHSIM;

Hpe/uiaraTb HOBBIE HPOEKTHI, OLICHHBATh MU C IO3UIUM HOBHU3HBI, OPUTHHAIBHOCTH,
HPaKTUYECKOI 3HAYMMOCTH;

OCYIIECCTBIISATh TIO3UTHBHOE CTPATETMUECKOE TOBEACHHE B PpA3IMYHBIX CHUTYalUsX,
MMPOSABJIATE TBOPYCCTBO U BOO6pa)K€HI/Ie, OBITh WHHUIIMATHUBHBIM.

PeryasiTuBHbIe YHHBEpPCAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranusaunus:

CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENBHOCTh B 00JacTH (U3UKUA U
ACTPOHOMUH, BBISIBIISITH IPOOJIEMBI, CTABUTH U (POPMYIHUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSTENIbHO COCTABJIAITh IUIAH PEIICHUs] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBITIOJTHCHUSI TMPAKTUYECKOW paboThl ¢ Y4ETOM UMEIONIUXCS PECypCcoOB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEAIIOYTECHMI;

J1aBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OTIBIT;

croco6cTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO SPYAUIIMH B 0071acT (DU3UKH, TOCTOSTHHO
MOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJVIEKT:

JlaBaTh OIICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHBBI B JEATEIHLHOCTH, OLIEHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIa/IETh HaBBIKAMH MMO3HABATENBHON pedIeKCHU KaK OCO3HAHUSI COBEPIAEMBbIX JEeWCTBUN
Y MBICJIUTEIBHBIX MPOIIECCOB, UX PE3YJILTATOB U OCHOBAHUM;

MCIIOJIH30BaTh MPUEMBI pedIEKCHH JIJIsl OIIEHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHHUS 10 UX CHIXKEHHIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€ PE3YNIbTATOB JIEATEIbHOCTH;

MPUHUMATH €051, TOHNUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apTyMEHTHI JPYTUX MPU aHATU3E PE3YIHTATOB JIEATEIbHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npomiecce qoctuxkeHHs TMYHOCTHBIX PE3yIbTaTOB OCBOCHHUS MPOTPAMMEI IO (pU3UKE AJIs
YPOBHsI CpefHEero o0Iero o0pa3oBaHus y O0yUYaIOIIMXCS COBEPIICHCTBYETCS AMOIMOHATBHBIN
UHTEJJIEKT, MPEANoIaraonuil cChpopMUPOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MMOHUMATh CBOE HMOILMOHAIBLHOE COCTOSTHHE,
BUJIETH HAMPABJICHUSI PA3BUTHS COOCTBEHHOM SMOIMOHATBHON Cephl, OBITh YBEPEHHBIM B ce0€;

CcaMOpEeryJIHpOBaHus, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE TPUHUMATh OTBETCTBEHHOCTh
3a CBOE MOBEIEHUE, CITOCOOHOCTh aaNTHPOBATHCS K SMOITMOHAIBHBIM U3MEHEHUSIM U TIPOSIBIIATH
THOKOCTB, OBITH OTKPBITHIM HOBOMY;
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BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHIKEHUIO LEIU U YCIEXY,
ONTUMM3M, HHULIMATUBHOCTh, YMEHUE IEHCTBOBATH UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHM, BKIIIOYAIOUIEH CIIOCOOHOCTh IOHMMATh 3MOLMOHAIBHOE COCTOSHUE JIPYTUX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUH OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHUS C JPYTUMU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

MNPEIMETHBIE PE3YJIBTATHBI

K xonny oOyuenusi B 10 kJacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
OTpakaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOU
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKOU
JESITEIbHOCTH JIIOJIEH;

VUUTHIBATh TPAHUIBI MPUMEHEHUS HW3YYCHHBIX (PU3NYCCKUX MOJENICH: MaTephalibHas
TOYKa, UHEpUUAIbHAs CHCTEMa OTCY€Ta, aOCOJIOTHO TBEPIOE TEJIO, UACAIbHBIA ra3, MOJEIU
CTPOEHHS Ta30B, KUJIKOCTEH M TBEPABIX TEJ, TOUCYHBIA AIIEKTPUUYECKUU 3apsii MPH PEIICHUU
buznyeckux 3auay;

pacnio3HaBaTh (PU3NYECCKHUE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISIPHO-KMHETHYECKON TEOpUM CTPOCHUS BEIIECTBA M AJIEKTPOJWHAMUKHU:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJMHEWHOE JBIKEHUE, CBOOOJHOE TMaJeHHE Ted,
JBUKEHHE [0 OKPYHOCTH, HHEPIHS, B3auMoieicTBuUE Tel, Tuddy3us, OpoyHOBCKOE ABUKECHUE,
CTPOCHHE KUIKOCTEH W TBEPABIX TEJ, U3MEHEHUE 00BEMA TeJ MPU HArpeBaHUU (OXJIAKICHUH),
TEIJIOBOE PABHOBECHE, HCIIAPEHUE, KOHJEHCAIMs, IUIABJIICHUE, KPHUCTAJUIM3AIMs, KHUIICHHE,
BJIQXKHOCTH BO3/1yXa, OBBIIICHHE JaBJICHUS ra3a P €ro HarpeBaHUU B 3aKPHITOM COCY/Ie, CBS3b
MEXIy NapaMeTpamMu COCTOSIHHSA ra3a B HU30IPOLIeccax, JIEKTpU3aLuUsl TEN, B3aUMOJEHCTBUE
3aps/I0B;

OTHUCHIBATh MEXAHWYECKOE IBIIKEHUE, UCTOB3Yysl (PU3NUECKHE BEIUYHHBI: KOOPIUHATA,
NyTh, MEPEMEILIEHHE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHila, UMITYJIbC Tejla, KUHETHYeCcKas
DHEprusi, MOTEHIMANbHAs DJHEPTUs, MeXaHH4eckas paboTa, MeXaHHuYeCKas MOIIHOCTh; IMPHU
OTNMCAHUU MPABWIBHO TPAKTOBATh PU3MUECKHUI CMBICI UCIIONb3YEMbIX BETUYNH, UX 0003HAYEHUS
U eIUHUIBI, HAXOAUTHh (POPMYIIBI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYHMHY C APYTHMH
BEJIMYMHAMU;

ONUCHIBAaTh H3YYEHHBIE TEIUIOBBIE CBOWCTBA TEN M TEIUIOBBIE SIBICHUS, HCIOJIb3Ys
¢u3nYecKue BEIWYWHBL: JaBJIEHUWE Tra3za, TEeMIeparypa, CpPeIHss KHHETHYeCKash SHEPrHs
XAO0THYECKOTO JBMIKEHUSI MOJICKYJ, CpPEAHEKBaJApaTU4YHAs CKOPOCTh MOJIEKYJ, KOJIHMYECTBO
TEIUIOTHI, BHYTPEHHSISI DHEprus, padora raza, kod(h(UIMEHT MONEe3HOro JEHCTBUS TEIJIOBOTO
JBUTATENS; IPU OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHI CMBICI UCIIOJIb3yEeMbIX BETUYHH,
uX OO0O3HAYEHUs W EIUHUIIBI, HAXOAUTh (OPMYIBI, CBS3BIBAIOIINE TAHHYIO (U3UIECKYIO
BEITMYMHY C IPYTUMHU BEITNUUHAM;

ONUCHIBaTh M3YUEHHBIE SJIEKTPUUECKHE CBOWCTBA BEIIECTBA M DJIEKTPUUECKHUE SBIICHHS
(mportiecchl), UCTIONB3YS (GU3NYECKUE BEIMYUHBL: ANEKTPUUYECKUUN 3apsiil, dNEKTPUUYECKOe MOIe,
HaMpsHKEHHOCTh  MOJIS, TOTEHIHAN, Pa3HOCTh IMOTEHIIMAJOB;, IPU ONHCAHUU TPABHIBHO
TPaKTOBaTh (PU3MYECKUN CMBICI WCIOJIb3yeMbIX BEIWYHH, WX OOO3HAYEHUS W CIUHHIIBL;
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3HMUECKYIO BEJIHMUMUHY C IPYTUMH BETUYHHAMU;
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aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SIBIECHUSA, MCIOB3Ys (DU3MUECKHE 3aKOHBI U
INPUHUUIBL: 3aKOH BcemupHoro taroreHus, I, II u III 3axonsl HeloTOHA, 3aKOH COXpaHeHUs
MEXAHUYECKOM SHEPruu, 3aKOH COXPaHEHMs UMITYJIbCa, IPUHIUI CYIEPIIO3ULIUN CHUJI, IIPUHIUIT
paBHOIIPaBUS MHEPLUAIBHBIX CUCTEM OTCYETA, MOJICKYJIIPHO-KMHETUYECKYIO TEOPHIO CTPOCHUS
BEUICCTBA, IAa30BbIC 3aKOHBI, CBSA3b CPEINHEH KUHETUYECKOW HHEPIMM TEIUIOBOTO JIBHYKEHUS
MOJIEKYJ C aOCOJNIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
AIIEKTPUUYECKOTO 3apsifa, 3aKoH KysoHa, Ipu 3TOM pa3inyarh CIOBECHYIO (HOPMYITHPOBKY 3aKOHA,
€ro MaTeMaTH4ecKoe BbIpaKEHHE U YCJIOBUS (IpaHULIbl, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pas3nnyaTh yCIoBUS MX O€30MaCHOTO MCIIOIB30BAHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh SKCIEPUMEHTHI I10 HCCICAOBAHUIO (PU3MUECKUX SBICHUH W TPOLIECCOB C
UCIOJIb30BAaHUEM HPAMBIX M KOCBEHHBIX HW3MEPEHUH, @pu 3TOM  (OpPMYIHPOBATH
npobieMy/3afgady ¥ rMInoTe3y y4eOHOoro 3KCrepuMeHTa, coOupaTh yCTaHOBKY U3 IPEAJIOKEHHOTIO
000pyI0BaHUs, MPOBOAUTH OIBIT U (POPMYIUPOBATH BHIBOJIBI,

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUs (PHU3UUECKUX BEIWYHH, IMPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HCIOJIb30BATH HM3BECTHBIE METOAbl OLEHKHU
NOTPELIHOCTEN U3MEPEHMUIA;

HCCJIEIOBATh 3aBUCUMOCTH MEKIY (GU3NUECKUMU BEJIMYMHAMU C UCIIOJIb30BAaHUEM MPSMBIX
U3MEPEHUH, MPH ATOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpOBATH PE3yJbTATHI IMOIYYECHHON
3aBUCUMOCTH (PU3MYECKHUX BEJIMYUH B BUE TaOIMIl U IpauKOB, JAeaTh BBIBOBI 10 pe3ybTaTaM
UCCIIEJOBAHUSI,

coOnronarh mnpaBuia 0O€30IaCHOrO TpyAa IPU MNPOBEACHUM HCCIEIOBaHUI B paMKax
y4eOHOr0 OSKCIIEPUMEHTA, Y4EOHO-UCCIIEOBATEIbCKOM M  IMPOEKTHOW JESATEIbHOCTH C
UCIOJIb30BAaHUEM U3MEPUTENIBHBIX YCTPOMCTB U J1aOOPaTOPHOro 000pYyA0BaHUS;

pewiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (u3Mueckol MOJENbI0, HCIOJIb3Ys
¢u3nveckre 3aKOHBI M MIPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 33[a4i BHIOMPATh (PU3NIECKYIO
MOJieb, BBIACNATh (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXOIUMBbIE s €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUMHBI,

pelaTe KayeCTBEHHBIE 33Jaud: BBICTPAUBATh JIOTHUECKH HEMPOTHUBOPEUYMBYIO LIENIOYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

MCIIOJIb30BAaTh MPH PEILICHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTUN
JUIs TIOUCKA, CTPYKTYpUpPOBaHMS, HHTEPIPETALMU M NpPEACTaBICHUs Yy4eOHOW U HaydHO-
HOMYJSPHOM HH(OPMAIUH, TOJTyYEHHON U3 Pa3JInYHbIX HCTOYHUKOB, KpUTUYECKH aHAIU3UPOBATh
MOJIy4aeMyto HH(POPMAIHIO;

PUBOJIUTH NMPUMEPHI BKJIa/a POCCHUICKUX U 3apyOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BbSCHEHHE MIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS MO (PU3HMKE B TOBCETHEBHOM XKU3HHU [T 00eCTIeUeHUs
0€30MacHOCTH U OOpAIEHUH ¢ MPUOOPAMH M TEXHUYECKUMHU YCTPONCTBaAMHU, JJIsi COXPaHEHUS
3JI0pOBBS U COOJIIO/IEHUSI HOPM 3KOJIOTHYECKOTO MOBEACHUSI B OKpY Kaloleil cpese;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMANBHBIX POJIeH, IIIaHUPOBaTh paboTy
IPYMNIIbI, palMOHAIBHO paclpeneNiarTh O0O0f3aHHOCTH U IUIAHUPOBATh JIEATENIBHOCTH B
HECTaH/IaPTHBIX CUTYallUsIX, a/IeKBaTHO OLIEHWBATh BKJIAJ KaXKJI0TO M3 YYAaCTHUKOB TPYIIIbI B
peleHne paccMaTpuBaeMON IPOOIEMBI.

K koniy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHUI:
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JIEMOHCTPUPOBATh HA MpUMEpPax pojib U MecTO (GU3MKU B (POPMUPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHBI MHUPA, B PA3BUTUH COBPEMEHHOM TEXHUKHU U TEXHOJOTHH, B NPAKTHUYECKOU
NeSITeILHOCTH JIF0/ICH, LIETIOCTHOCTD U €IMHCTBO (PU3UYECKON KAPTHHBI MUPA;

YUUTBIBATh TIPAHMLIBI TPUMEHEHUS H3YYEHHBIX (U3UUECKUX MOJENe: TOo4YeUyHbIH
JIEKTPUUECKUH 3apsi]l, Iyd CBETa, TOYEUHbII HCTOUHUK CBETA, sIIEPHAs MO/IEb aTOMa, HYKJIIOHHAS
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHHH (PU3NIECKHX 33/1a4;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (IIPOLECChI) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAEHCTBUS TOKA, B3aMMOJAEHCTBHE MArHUTOB, 3JIEKTPOMAarHUTHas
UHAYKLMS, JAEWCTBUE MarHUTHOIO II0JI1 Ha IPOBOAHMK C TOKOM M JBIXKYLIMICS 3apaf,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iuppakuus W NOoJsIpU3alus CBeTa, JAUCHEpCUsl CBeTa,
dotoanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pPOJIa, ECTECTBEHHAsl U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONMCHIBATh U3yUYCHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKUE,
JIEKTPUUECKYIO IMPOBOJUMOCTb PA3JIMYHBIX CPell) U IJIEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI),
UCTONB3Yys (U3UYECKHUE BEJIUYMHBL: DJIEKTPUUYECKHM 3apsil, cuja TOKa, DSJIEKTpPUYECKOoe
HaNpsDKEHUE, 3JIEKTPUUECKOE COIIPOTUBIIEHUE, PA3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIAsl CUIA,
paboTa TOKa, MHAYKLIMS MarHuTHOro mnojs, cuina Amnepa, cuna JlopeHia, MHIYKTUBHOCTb
KaTyUIKH, SHEPrHus 3JIEKTPUYECKOI0 M MArHUTHOIO MOJEH, NMepHoA W 4yacToTa KoseOaHud B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOLIECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KoyiebaHui, (POKYCHOE pacCTOSIHME M ONTHYECKas CWJIAa JIMH3bL, MPH OIMUCAHWU TPABHIHHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIIOIB3YEMbIX BEIMYMH, WX OO0O3HAUCHHWs W EIMHUIIBL,
yKa3bIBaTh ()OPMYJIbl, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BEIMUUHAMU;

ONHUCBHIBATh M3YYEHHbIE KBAaHTOBBIE SIBIIEHUS W IPOLECCHI, HUCHONb3Ys (u3nueckue
BEJIMYMHBI: CKOPOCTb AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIyasC (OTOHA, MEpPHOJ TMoJypacmajia, SHEPIrHsl CBSI3M aTOMHBIX Sj€p, MpPU ONHUCAHUU
NOPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, MX OOO3HAUYeHUs u
€IMHUIIBI, YKa3blBaTh (POPMYIIbI, CBSI3bIBAIOIIME JaHHYIO (DU3MYECKYIO BEJIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAU€HUE (PU3NYECKON BETUUHHBI;

aHAIN3UPOBATh (U3NYECKUE TMPOIECCHl U SBJICHUS, UCHOIb3Ys (PU3NYECKUE 3aKOHBI U
OPUHLMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTEJIBHOIO U MAapajUIeIbBHOTO  COEIMHEHUs
IIPOBOAHMKOB, 3akoH JDkoyns—JIleHna, 3akoH JJIEKTPOMarHWUTHOM MHAYKLMH, 3aKOH
MPSIMOJIMHEMHOTO pacHpOCTpaHEHUsI CBETA, 3aKOHBbl OTPa)KEHUS CBETA, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHUe DiHIITeHa 11 hoTod(hdeKTa, 3aK0H COXpaHEHUS FHEPTHH, 3aKOH COXPaHEHUS
UMITYJIbCa, 3aKOH COXPAaHEHUs MIEKTPUYECKOrO 3aps]a, 3aKOH COXPAaHEHUS MacCOBOIO 4YHCIIA,
noctyinarel bopa, 3akOH paguOaKTHMBHOIO pachajga, IMpU ITOM pPa3inyaTb CJIOBECHYIO
(GOopMyIUPOBKY 3aKOHA, €ro MaTeMaTU4YeCKOE BBIPAKEHHUE M YCIOBUS (TpaHMIIbI, 00JIaCTH)
MPUMEHUMOCTH;

OINPEACIATh HAIlpaBJICHUE BEKTOpPA MHAYKLIUU MarHUTHOTO IOJS IMPOBOJAHHMKA C TOKOM,
cuibl Ammnepa u cuiel Jlopenna;

CTPOUTH U OIUCHIBATh N300pakeHHE, CO3/1aBa€MO€E TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;

BBITMOJHATh JKCIIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBJICHUM M MPOLECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUil: mpu 3ToM  (GOpPMYIHPOBATh
npobaeMy/3agady ¥ TMIOTe3y y4eOHOro SKCIepuMeHTa, cOOUpaTh YyCTAHOBKY U3 MPEAIOKEHHOTO
000py10BaHusl, IPOBOAUTH ONBIT U (POPMYIHPOBATH BHIBOJBL;
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OCYLIECTBIIAATh MpPSIMbIE U KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEJIWYMH, IPU ITOM
BBIOMpPATh ONTHMAJBHBIM CIIOCOO W3MEPEHUsT M HCIOJb30BATh HM3BECTHBIE METOABI OLEHKHU
IIOTPELIHOCTEW U3MEPEHUN;

UCCIIEI0BaTh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C UCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUH:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBATh Pe3yibTaThl MOJYYEHHOH 3aBUCHUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOmUI W TpaduKoB, [enaTe BBIBOABI IO pe3yjibTaTam
UCCIICJOBAHNS,

coOuoiaTh INpaBuia 0O€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIEeI0BAaTEIbCKOM U  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOMCTB U 1aOOPaTOPHOTO 000PYAOBAHUS;

pemiath pacy€THblE 3aJaud C SIBHO 3aJaHHOM (PU3MUYECKOW MOJENbI0, HCIONIb3Ys
(bu3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4M BbIOUpPATh (PU3MUECKYIO
MOJIeJIb, BBIACNATh (U3NYECKUE BEIUYMHBI M (OPMYINbI, HEOOXOAMMBbIE Uil €€ pEeLIeHHUs,
IPOBOJIUTH PACUYEThI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MUECKON BEIIMYHHEI,

pelmaTh KadyeCTBEHHBIC 3a/ayd: BBICTPAMBATh JIOTUYECKH HENPOTUBOPEUMBYIO LIETIOYKY
paccyKIeHUI C ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUECKUE SIBICHMUS;

UCIIO0JIb30BaTh [IPU pelIeHUH y4eOHBIX 33a/ja4 COBPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIsL TIOMCKa, CTPYKTYpUPOBaHUsS, HHTEPIPETALUU U TNPEJCTABICHUS Yy4eOHOW U HAy4yHO-
NOMYJISIPHOM MH(pOpMALUH, TOTYYEHHON U3 Pa3IMYHbIX ICTOYHUKOB, KpUTUYECKU aHAIU3UPOBATh
HOoJy4aeMyro HH(opMaIuio;

OOBSICHATH NPUHLUIIBI IEHCTBUSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBUS UX 0€30MaCHOI0 UCMOIb30BaHUS B IIOBCEJHEBHOM KU3HU;

NPUBOJUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOCKHBIX YyUEHBIX-(QHU3UKOB B Pa3BUTHE
HaYKH, B 00BsACHEHHE IIPOLIECCOB OKPYKAIOLIEr0 MUPA, B pPa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCIIOJIb30BaTh TEOPETUYECKHE 3HAHUS 10 (PU3HKE B TOBCEJHEBHOM XKU3HHU JUIs1 0OecrIeueHUs
0€30MacHOCTH IpU OOpPALLEHUH ¢ MTPUOOpPAMH U TEXHUUYECKUMU YCTPONCTBaAMHU, AJIsl COXPAaHEHUS
3/10pOBbsI U COOJIIOJICHHSI HOPM KOJIOTMUYECKOT0 TIOBEJICHUS B OKpY KalOILEl Cpese;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COIMAIBHBIX POJIeH, IUIaHUPOBaTh padoTy
IpYyMNIbl, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH W  IUIAHUPOBATh JIEATENBHOCTH B
HECTAaHJAPTHBIX CUTYallMsIX, aJ€KBAaTHO OLIEHHWBATh BKJIAJ KaXXIOTO M3 YYaCTHUKOB I'PYIIIBI B
peleHre paccMaTpuBaeMO POOIEMBI.

19



3. TEMATUYECKOE INTAHUPOBAHUE

10 KJIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3iesioB U TeM (uudgposbie)
Ne n/m Kontpoabnsie IlpakTuueckue
NMpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcbl
Paznen 1. DU3UKA U METO/IbI HAYYHOI'O ITO3HAHU S
1.1 ®du3uKa 1 METOAbl HAYYHOT'O O3HAHUS 2 0 0 bubmrorexa LIOK
' ARLHAYE https://m_.edsoo.ru/741bf72
Hroro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubnunoreka LIOK
2.1 K 5 0 0
HHeMaTiia https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.2 7 0 0
Aumamika https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 1 1 buomrorexa OK
' P https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 | bubnuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubnunorexa LIOK
32 OCHOBEI TEpMOHHAMHKH 10 ! 0 https://m.edsoo.ru/7f41bf72
13 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 0 0 bu6muoreka [JOK

@da30BbIE IEPEXOABI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Paznen 4. JIEKTPOIUHAMUKA
bu6nmoreka [IOK

41 IICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 31eKTpUYecKuil TOK. ToKH 12 Bbu6mmotexa [JOK

' B Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7t41bf72

Wroro no pazaeny 22

Pe3epBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME
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11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmenoBaHue pa3jiesioB U TeM ungposbie
Ne i/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Pazpnen 1. JIEKTPOAUHAMUKA
MaruutHoe noJjie. JIeKTpOMarHuTHast bubmuorexa [JOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c¢
Hroro no pazneny 11
Pazpnen 2. KOJIEBAHUA U BOJIHBI
71 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 9 0 | bubnnorexa [HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97c
29 MexaHn4eckue U 3JIEKTPOMarHuTHbIE 5 1 0 bubnnoreka [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2. 1
3 Onrika 0 0 3 https://m.edsoo.ru/7f41c97c
Hroro o pazaeny 24
Pa3aen 3. OCHOBBI CHEITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
31 OCHOBBI crIeIIUaIBHON TEOPUHU 4 | 0 bubnmnorexa [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
b K
4.1 DIIEeMEHTHI KBAHTOBOW ONTHKHU 6 0 0 uomroreka O

https://m.edsoo.ru/7f41c97c¢
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bu6mmoreka [IOK
4.2 C 4
ThoctHe atoma https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
4.3 ATOMHOE A/pO > https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

5.1 DNIEMEHTHI aCTPOHOMUU U acTpOhU3UKH 7 Bubmorexa IOK
' P P https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 7
Pa3znen 6. OGOBIIAIOIIEE IOBTOPEHUE
bubmuorexa [JOK
6.1 Obobmatomee nosTopenue 4 https://m.edsoo.ru/7f41c¢97¢
Hroro no pazneny 4
PesepBHoe Bpems 3
OBIIEE KOJIMYECTBO YACOB I10O 68

I[TPOT'PAMME
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INIOYPOYHOE IINTAHUPOBAHUE

10 KVIACC
KounyecTBo 4yacoB JJleKTPOHHBbIE HU(PPOBHIE
Ne i/ Tema YpoKka KO]—[TpOJ][)H[,[e HpaKaneCKne OﬁpaSOBaTe.}ILHLIe
Beero padoThI padoThI pecypcbl
| ®dusuka — Hayka o npupoje. Hayunsie 1 0 0 bubmuorexa [JOK
METO/Ibl TO3HAHUS OKPYXKAIOIIETO MUPA https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo (pu3uku B popMupoBaHun
2 COBpPEMEHHOM i)aquoﬁ K(E,pI;HHIE)I MUpa, B 1 0 0 Bubmiorexa LIOK
. v https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JESITeIbHOCTHU JI0AEH
MexaHuueckoe TBUKEHHE.
3 OTHOCUTENBHOCTh MEXaHUUYECKOTO 1 0 0 bubnuorexa [JOK
neuxenus. [lepemenienue, ckopocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHUe
4 PaBHOMEpPHOE NPAMOIMHENHOE IBUIKEHUE 1 0 0 bubmmorexa HOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPAMOIMHEHHOE 1 0 0 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majenue. Y CKopeHue | 0 0 bubnuorexa [JOK
CBOOOHOTO MaJeHUs https://m.edsoo.ru/ff0c39cc
7 Kpuonuneiinoe nuxenue. [{BuxxeHne 1 0 0 bubnuoreka [IOK
MaTepUalbHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpunuun otHOcuTENnbHOCTH ["anues. ) BuGmiorexa LIOK
8 NuepuuanpHbie cuctemsl oTcuera. [lepBblit 1 0 0

3akoH HerotoHa

https://m.edsoo.ru/ffOc3be8
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Macca tena. Cuna. [IpuHiun cynepno3uiu

npyxuHbl. [loTeHnmanbHas sHeprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

9 cui. Bropoii 3akon HetoTona nist Bubmiorexa LIOK
. https://m.edsoo.ru/ffOc3be8
MaTepuaibHON TOUKU
10 Tpetuii 3akon HeroToHa 171 MaTepraibHbIX bubmuorexa [JOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3akoH BceMUpHOTO TsiroTeHus. Cuia bubnmoreka [JOK
TskecTH. [lepBas kocMuueckast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena https://m.edsoo.ru/f0c3e 18
Cuna tpenus. Koapduument tpenus. Cuna
13 COHpOTEIBJ‘IeHI/ISI H[ZII)/Iq),HBLII/I)KeHI/II/IIJ TeJa B bubmorexa IOK
https://m.edsoo.ru/ff0c3{76
KHUJIKOCTHU WU Ta3e
[TocTynarenbHOe U BpalareabHoe
14 JBIKEHHE a0COJIIOTHO TBEPJOTO Tea. bu6mmoreka [IOK
MowmenT cuisl. [liieuo cumnel. YcnoBus https://m.edsoo.ru/ffOc41a6
paBHOBECHS TBEPIOTO Tea
NMnynsc maTepraibHONM TOYKHU, CUCTEMBI
s MaTepUaIbHBIX TOUYEK. IMITyIbC CHIIBL. bubnnoreka [JOK
3aKOH COXpaHEHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUYKEHUE
Pabota u momHOCTh cuibl. Kunetnueckas
16 SHEprus MaTIeI;Haanofzf Touku. Teopema 00 Brbmiorexa LIOK
. https://m.edsoo.ru/ff0c4502
W3MEHEHUN KMHETHYECKOW SHEPTUU
[TorenumaneHas sHeprus. [loTeHnnanpHas
17 SHEPTHs YIpyro neGopMupoBaHHON bubnuorexa [JOK

https://m.edsoo.ru/ffOc461a
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HOTGHI_[I/I&]'II)HBIC N HCIIOTCHIUAJIbHBIC CUJIBI.

CBs3b pabOTHI HEMTOTEHIIMATBHBIX CUIT C
M3MEHEHUEM MEXaHUYECKON YHEPTUH
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON YHEPrun

bubmuorexa [JOK
https://m.edsoo.ru/ffOc478c
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JlaboparopHas padora «/ccnenoBanue
CBSI3H PaOOTHI CHITBI C H3MEHEHHEM
MEXaHWYECKOM PHEPTUU Tejla Ha IpUMepe
PaCTSKEHUS PE3UHOBOTO KI'yTa»

KontponbHas paboTa nmo teme
«Kunemaruka. Jlunamuka. 3aKOHbI
COXpaHEHUs B MEXaHUKE

OCHOBHBIE TTOJIOKEHHS MOJICKYJISAPHO-

KHHETHYECKOW Teopuu. bpoyHoBCKOE
nsuxenue. Auddysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4b74

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

22

XapakTep ABUKECHUS U B3aUMOJICUCTBUSA
YacTHIl BeniecTsa. Moiesin CTpOeHHUS Ta30B,
KUAJKOCTEN U TBEPIBIX TEIl

23

24

25

Macca monekyn. KonuuecTBo BemecTsa.
[TocTostHuast ABoraapo

TennoBoe paBHOBecue. Temneparypa u eé
n3Mepenue. [kana remneparyp Llenscus
Uneansusiii raz 8 MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomtoTHas TemiepaTypa Kak Mepa
CpeIHEW KUHETUYECKON SHEPTUU JBUKEHUS
MOJIEKYJ. YpaBHeHUEe MeHieneeBa-
Knaneiipona

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc511e
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27

3axoH [lanpToHa. ['a30BbIe 3aKOHBI

JlaboparopHas padorta «/ccnenoBanue

28 3aBUCUMOCTH MEXK]ly TapaMeTpaMu
COCTOSIHUS pa3peKEHHOT0 Ta3a
H3onporiecchl B MeanbHOM ra3e u ux bubnmoreka [JOK
29
rpaduuecKoe mpeaCcTaBICHUE https://m.edsoo.ru/ff0c570e
BHyTpeHHss sHEprusi TepMOAUHAMUYECKOM
CUCTEMBI U CIIOCOOBI €€ N3MEHEHUSI.
30 KonuuecTBo TemnoTs! u padora. bubmmoreia LIOK
https://m.edsoo.ru/ff0c5952
BuyTpenusis sHeprusi 0[HOaTOMHOTO
UJeaJIbHOTO Ta3a
31 Bupael Terionepenaun bubmorexa HOK
https://m.edsoo.ru/ff0c5¢c36
VY ienpHas TENMI0EMKOCTh BELLECTBA.
32 KZ‘II/I‘IGCTBO TEIUIOTHI TIPH T];fmonepez[aqe. bubmorexa LIOK
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHsIif poriecc
3 [IepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnnoreka [JOK
IIPUMEHEHHUE K U30IpoleccaM https://m.edsoo.ru/ffOcSefc
HeobOpatumocTs po1ieccoB B MpUpoOIE. bubnuotexa [JOK
34 .
Bropoii 3ak0H TepMOAMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Ipunuun nevicteus u KIIJ[ rernnoBoit bu6mmoreka [JOK
MAILIWHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KIT{
37 DKosornyeckue mpoodaemMbl
TETUTOHEPTETUKH
33 O6o6matomuit ypok «MomnekynspHas bubnmnorexa [JOK

(pI/ISI/IKa. OCHOBEI TCPMOAUHAMUKU

https://m.edsoo.ru/ff0c6938
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KonTponbhas pabota no teme

bu6mmoreka [IOK

39 «MonexynsipHas ¢puznuka. OCHOBBI https://m.edsoo.ru/f0c6a50
TEPMOJUHAMUKI»
40 [TapooGpa3oBanue U KOHIEHCAITHS. bu6mmoreka [IOK
Hcnapenue u kurenue https://m.edsoo.ru/ff0c63b6
41 AOconoTHAs 1 OTHOCHTEJIbHAS BIIAYKHOCTh bubmuorexa [JOK
Bo3ayxa. HaceleHnHslil map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucrammueckue u
4 amMopQHBbIC Tena. AHU30TPOIHS CBOWCTB bubnuorexa [JOK
KpucTayioB. Kujakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBnenune u kpuctamm3anus. Y JeabHast bu6mmoreka [IOK
teriora miasnaeHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
44 VYpaBHeHHe TEII0BOro O6amaHca bubmorexa LIOK
https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tel. DISKTPUIECKUi 3apsij. bubnuotexa [JOK
JIBa BU/a IEKTPUUYECKUX 3apsI0B https://m.edsoo.ru/ffOc6bcc
ITpoBOTHUKY, TUINIEKTPUKU U
46 H(I))nynlzl)IOBoz[HIfKH. 3aK(l:))H COXpaHEHHUs bubmorexa HOK
https://m.edsoo.ru/ffOc6bcc
ANEKTPUYECKOTO 3apsaa
47 B3aumopericteue 3apsinoB. 3akoH Kyinona. bubnuoreka [IOK
ToueyHslii dEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ced
Hanpsk€HHOCTB JIEKTPUYECKOTO MOJIS.
48 Hpnzulxm cynepnosnmfn JJIEKTPUYECKUX Bubmiorexa LIOK
N .. https://m.edsoo.ru/ff0c6df2
noJiei. JINHuM HanpsHKEHHOCTH
49 PaGota cui 3nekTpocTaTuyecKoro moJisl. bubnnoreka [JOK

Tlorenuuain. Pa3HoCTh MOTEHIHMATIOB

https://m.edsoo.ru/ff0c6f00
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50

51

HpOBOZ[HI/IKI/I N IUSJICKTPUKU B
QJICKTPOCTATUYCCKOM I10JIC.
I[I/IBJIGKTpI/ILIeCKaH MMPOHUIIACMOCTDb

DnekTpoéMKkocTh. KoHniencatop

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7018

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7126

52

ONEeKTPOEMKOCTB IIIOCKOT0 KOHAEHCATOPA.
DHeprus 3apsKEHHOI0 KOHAEHCaTopa

bubmuorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

54

55

56

Jlaboparopuas pabota "U3mepenune
ANEKTPOEMKOCTH KOHJIeHcaTopa"

[TpuHIMD NEHCTBYUS U IPUMEHEHUE
KOHJICHCATOPOB, KOIMPOBAJILHOTO amniapara,
CTpYHHOT0 IPUHTEPA. DIIEKTPOCTaTUYECKAs
3amuTa. 3a3eMIIeHHE AIEKTPOpruOopoB

DIEeKTPUYECKHUM TOK, YCIIOBUS €T0
cyuiectBoBanusl. [loctosHubIi Tok. Cuna
toka. Hanpspxenue. ConpotuBieHue. 3aKoH
Owma 7151 yyacTka 1enu

[TocnenoBarenvHOE, MapaeNabHOE,
CMEIlIaHHOE COETMHEHNE TIPOBOIHUKOB.
JlaGopatopnas pabora «3yuenue
CMEIIaHHOTO COEAMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

58

3axon OMa 11 OJIHOM (3aMKHYTO)

aeKTpru4ecKkoi nenu. KopoTkoe 3aMbIkaHue.

JlabopaTtopHas pabota «M3mepenne 2J1C
HCTOYHHKA TOKA U €0 BHYTPECHHETO
COIPOTUBIICHUSI»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc7ae0
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DneKTpOHHAs TPOBOJAUMOCTD TBEPABIX
METaJUIOB. 3aBUCUMOCTb COITPOTUBIICHUS

59
METaJUIOB OT TEMIEpaTyphl.
CBepXIpoBOIUMOCTh
60 DJIEKTpUYECKUH TOK B BakyyMe. CBOMCTBA
ANEKTPOHHBIX IMYYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS U
61 yep Croii bu6mmoreka [IOK
pUMecHas poBoauMocTh. CBoicTBa p—n-
P POBOA P https://m.edsoo.ru/ffOc84ae
nepexoa. [lomynpoBogHUKOBBIE TPHOOPHI
DNEeKTPUYECKHUI TOK B pacTBOpax u
paciuiaBax 3JIEKTPOJIMTOB. bubnuorexa [JOK
62
DNEeKTPONIUTHYECKAs TUCCOLIUAIIHS. https://m.edsoo.ru/ff0c82ba
DnekTponus
DNEeKTPUYECKHUI TOK B razax.
p . . bu6mmoreka [IOK
63 CamocTosITeIbHBIN 1 HECAMOCTOS TEIbHBII
https://m.edsoo.ru/ffOc84ae
pa3psa. Monnus. [1nazma
DnexTpuueckue mpudophl U yCTPOMCTBA U
64 P pubopsi 1y 1;[ bubmuoreka [JOK
WX TIpaKTU4YecKoe mpuMmeHeHue. [Ipasmna
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€30MMacHOCTH
65 0606 . 3 bubmuorexa [JOK
oOmaromuii ypok «JIeKTPOAUHAMUKAY
THATOTIEAH 7P poA https://m.edsoo.ru/ffOc88be
KonTponbHas pabota no teme
66 «Qnekrpocraruka. [locTosHHBIN bubnuorexa [JOK
JIEKTPUYECKUN TOK. TOKH B pa3iIM4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»
67 PesepsHrlit ypok. KonTponbHas pabota no bubnnoreka [JOK

TeMe "DIeKTpoiuHaMuKa"

https://m.edsoo.ru/ffOc8c56
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68 PesepBHbIi ypok. O600maronui ypox mo
temaM 10 knacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

1

68

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc8f6c
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11 KJIACC

KoauuecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne i/ Tema Ypoka KOHTpOJIbeIe HpaKTuqecxne 06pa30BaTeJILHbIe
Beero padoThI padoThI pecypchl

[TocTostHHBIE MATHUTHI U X
B3auMoJieiicTBue. MaruutHoe nosie. Bektop bu6nmoreka [IOK

1 . . 1 0 0
MarHUTHOW UHAYKUIUH. JINHUUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIUH
MarnuTtHOE 1oJie TPOBOTHUKA C TOKOM.

2 OmnbIT OpcTena. B3§HM0ieﬁCTBHe 1 0 0 brbmmorexa LOK

https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlaGopaTtopnast pabora «3yuenue | 0 | bubmmoreka [JOK
MarHUTHOTI'O TOJISl KATYLIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO MOJISl HA MPOBOTHUK

4 ¢ TokoM. Cuma Ammepa. JlaboparopHas | 0 | bubnnorexa [JOK
pabota «VccnenoBanue 1eHCTBUS https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha PaMKy C TOKOM»

€lCTBHE MAarHUTHOTO OJISI Ha
5 I[I[BI/I)I(ymyIOCSI 3apspKeHHYIo yactuny. Cuiia 1 0 0 Bubmmorexa HOK
https://m.edsoo.ru/ff0c9df4

Jlopenmna. PaGora cunbl Jlopenna
DnekTpoMarHuTHas HHAYKIus. [loTok

6 BEKTOpAa MarHUTHOM MHAYKIuu. IC | 0 0
MHIYKIUU. 3aKOH 3JIEKTPOMarHUTHOM
unaykuuu Papaaest

7 JlabopaTtopHas pabota «HcciaenoBanue 1 0 1 bubnuoteka [JOK

SIBJICHUSA BHeKTPOMaFHHTHOﬁ UHAYKOUWN»

https://m.edsoo.ru/ffOcal S0
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10

11

WNHIyKTUBHOCTD. SIBIIEHHE CAaMOWH/IYKIIHH.
O/1C camoMHIyKIIMU. DHEPrUsi MAarHUTHOTO
MOJISl KATYIIKK C TOKOM. DJIEKTPOMAarHUTHOE
nose

TexHuueckre ycTpoucTBa U X
MPUMEHEHUE: TOCTOSTHHbIE MarHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIb,
YCKOPHUTEIIN 3JIEMEHTAPHBIX YACTHII,
WHIYKIIMOHHAS TIeYhb

O6o6maromuii ypok «MarauTHoe mosie.
DNEeKTPOMarHUTHAST MHIYKIIHS
KonTponpHas padora o teme «MarHuTHoe
noJie. DNEeKTPOMarHuTHAsT HHAYKIUS»

bubnunoreka LIOK
https://m.edsoo.ru/ff0ca600

bubmuoreka [{OK
https://m.edsoo.ru/ff0cab82
bubnunoreka LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHHYECKHE KOJICOaHH.
lapmonndeckue konebanus. Y paBHEHUE
rapMoHnueckux konebanuit. [IpeBpamienue
SHEPTUU

bubnunoreka LIOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTtopHast pabota «HMcciaenoBanue
3aBUCHMOCTH TIEPHOJIa MAJIBIX KOJIeOaHMit
T'py3a Ha HUTH OT AJIMHBI HUTU U MAaCChI
rpy3a»

14

Koneb6arenbHblit kKoHTYp. CBOOOIHBIE
AIIEKTPOMAarHUTHBIE KOJIEOaHHS B
U/IeNTbHOM K0J1e0aTeIbHOM KOHTYpE.
AHaIIOTHS MEXKIY MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOaHUSIMU

bu6mmoreka IIOK
https://m.edsoo.ru/ffOcb820
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®opmyna Tomcona. 3aKoH COXpaHEHUS

bu6nmmoreka [IOK

15 SHEPrUH B HJICATHHOM KOJIEOATEITEHOM hitps./m.edsoo.ru/f0ch9cd
KOHTYpE
[IpencraBienue o 3aTyXaroUIIX

16 KoJieOaHusAX. BeIHYXI€HHbIE MEXaHUUECKHE bu6nmoreka [IOK
kojeOanus. Pezonanc. BeinyxieHHbIE https://m.edsoo.ru/ffOcbb86
AIIEKTPOMArHUTHBIC KOJICOaHUs
[TepemennsbIii Tok. CuHycOMAaTbHBIN

7 MEePEeMEHHBIN TOK. MOLTHOCTh IEPEMEHHOTO bubnnoreka [JOK
TOKA. AMIUTUTYIHOE U AEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAUEHUE CUJIbI TOKA M HAMIPSHKCHUS

13 Tpauchopmarop. [IponsBoacTBo, nepenada
U TIOTpeOIIeHNE IEKTPUUECKOM SHEepTun

o YCeTpoicTBO M MPAKTHYECKOE MPUMEHEHHE BuGmiorexa LIOK
SHCKTPHHBCHROLO SBOMKa, ieHepaTop a https://m.edsoo.ru/ff0cc324
MEPEMEHHOTO TOKA, JIMHUM dJIEKTpoTepeiad
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE

20 anekTposHepruu. Kynbrypa ucnonap3oBaHus
AJIEKTPOIHEPTHH B TIOBCETHEBHOM KH3HU
MexaHnueckue BOJHBI, YCIOBHS

71 pacnpoctpanenus. [lepuona. Cxopocts bubnmnorexa [JOK
pacpocTpaHeHus U JUIMHA BOJIHBI. https://m.edsoo.ru/ff0ccas54
[Tonepeunbie ¥ MPOOIBLHBIE BOJHBI

” 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. bubnmorexa [JOK
Bricota Tona. Tem0Op 3ByKa https://m.edsoo.ru/ff0cccOc

73 DJIEKTPOMAarHUTHbBIEC BOJIHBI, UX CBOMCTBA U bubnuoteka [JOK

ckopocTb. [IIkana 351eKTpOMarHUTHEIX BOJIH

https://m.edsoo.ru/ffOccfeQ

34



HpI/IHHI/IHBI pPagruoCBA3H U TCICBUACHU.

24 Passutue cpencrs cBsa3u. Paguonokanus
)5 KoHntpoinbnas padora «Konebanus u bubmuorexa [{OK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE pacIpOCTPaHEHKE CBETA B
26 OIfHopo;[HOP”I cpenlz:. T(I))‘-Iellfrl)blf/'l UCTOYHUK bubmorexa HOK
https://m.edsoo.ru/ff0cd350
ceera. JIyu cera
OtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS
27 CBepTa. [TocTpoenue H306pa>1<e§nﬁ B brbmmorexa LOK
https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKaje
[Tpenomnenue ceta. [lonHoe BHyTpeHHEE
28 OTI;)axceHI/Ie. [Ipenenbublii yron n}(l)firl){oro bubmroreia LIOK
https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEHUS
29 JlaGopaTtopHas paborta «3mepeHue bubnnoreka [JOK
MoKa3aTelisi MPEeJIOMJICHHS CTEKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenne n3o0paxeHuil B TMH3E.
30 ®opmyna TOHI:I)(OI\/'I JIMH3BI. gBeaneHHe bubmmorexa LIOK
https://m.edsoo.ru/ffOcddle
JIUH3BI
3l JlaboparopHas pabota «lccrneqoBanue
CBOMCTB M300pa)kEHUH B JINH3AX»
Hucnepcus cBeta. CloKHBIN cocTaB 6€10ro
32 cseta. LIer. JlaboparopHas paboTa
«Habnronenue qucnepcuu cBeTay
3 WnTepdepennus creta. udpakius ceera. bu6muoreka [JOK
JudpakumonHas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepedyHOCTh CBETOBBIX BOJIH. bu6muoreka [IOK

[Tonsipuzanus ceera

https://m.edsoo.ru/ffOcf02e

35



Onruueckue mpuOOpHl U YCTPOUCTBA

35 YCIIOBUS UX O€30MacCHOTO MPUMEHEHUS
['paHu1Ibl TPUMEHUMOCTH KJIACCUYECKOU
36 MIG)X&HEKI/I. ?[OCTyJ'IaTBI CIIELIATILHON bubmorexa OK
https://m.edsoo.ru/ff0cf862
TEOPHH OTHOCUTEIHLHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bubmmoreka [JOK
3amesieHHe BpEMEHH U COKpaICHUE JJIUHbI https://m.edsoo.ru/ffOcfad?2
DHEPrus ¥ UMITYJIbC PEISTUBUCTCKON
38 qaCTI:/IHH. CB$I3I)yMaCfI)I C DHEprueu u bubmorexa HOK
https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS MOKOS
39 KonTponbnas pabota «Ontuka. OCHOBBI bubnnoreka [JOK
CIelIMaIbHON TEOPUH OTHOCUTEIBLHOCTI) https://m.edsoo.ru/ffOcf610
®oronsl. Dopmyna [1nanka. Dueprus u Bbu6mmoteka [IOK
40
UMIyasC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpeiTHE U HccaenoBanue Gorodddexra. bubmmoreka [JOK
Omeitel A. I'. CtoneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorpdekra. YpaBHEeHHE
42 SﬁHMTegHa L[H(I;)I(b(bOToa(p(geKTa. «Kpacnas Bubmmorexa HOK
https://m.edsoo.ru/ff0d015e
rpanuna» Gorordpdexra
43 Hasnenue ceera. Onbite [1. H. JIeOenena. bubnuoreka [{OK
XUMHYecKoe JelCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoicTBa U NPaKTUYECKOe
44 npUMeHeHue: (OTOANEMEHT, GOTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUO/
45 Pemenue 3amau no reMe «9JI€MEHTEI bubnunorexa LIOK

KBAHTOBOU OIITUKU))

https://m.edsoo.ru/ff0d0302
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Mopens atoma TomcoHa. OnbITE

46 Pesepdopna mo paccessHuio o-4acTHil. bubamorexa LOK
https://m.edsoo.ru/ff0d091a
[ImanerapHas Mozeb aroMa
bu6nmmoreka [IOK
47 Hocryxaret bopa https://m.edsoo.ru/ff0dOafa
H3nydenue u noryomenne GOTOHOB MPU
48 Hepz:o;[e aToMa C OJHOIO y(f)OBHsI 3HGII))I‘I/II/I bubmmorexa [IOK
. https://m.edsoo.ru/ff0dOafa
Ha pyroii. Buasl criekTpos
BomaHoBEIe cBOlicTBa yacTull. BoiHEI e
49 bpoiina. KopnyckyiisipHO-BOJIHOBOM bubmmoreka [JOK
nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE https://m.edsoo.ru/ff0d0ca8
U3IIy4CHHE
OTKpBITHE PATHOAKTUBHOCTH. OIIBITHI
50 Pesel;q)opﬂi 10 OTIPEIEIICHUIO COCTaBa bubmorexa LIOK
https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3ITyYCHUS
CgoiicTBa anb(a-, 6era-, raMmma-u3ITydeHus.
51 BiustHue painoakTUBHOCTH HA KUBbBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HENTpOHA. M30TONBI.
5 Anbda-pacniaa. DNEeKTPOHHBIN U bubnmnorexa [JOK
MO3UTPOHHBIN OeTa-pacmnaj. ["amma- https://m.edsoo.ru/ff0d1162
U3IIy4eHHE
DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
peakiuu. Snepusrii peaktop. [Ipodnemsl, bubnmorexa [JOK
53
[IEPCIEKTUBBI, YKOJIOTUYECKUE aCIIEKThI https://m.edsoo.ru/ff0d1356
AJIEPHOMN DHEPrEeTUKH
54 DneMeHTapHbIe YacTullbl. OTKPHITHE bubnuotexa [JOK

Mo3UTpoHa. MeTo bl HAOTIOIEHUS 1

https://m.edsoo.ru/ff0d0e38
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55

56

57

58

PEruCTpaluy 3JIEMEHTAPHBIX YaCTHLI.
Kpyrusi cron «®yHaaMeHTaIbHbIE
B3anMojieiicTBus. EqUHCTBO (hm3mueckoi
KApTUHBI MUPA»

Oransl pa3BUTUSA acTpoHoMuU. [IpuknagHoe
U MUPOBO33PEHUYECKOE 3HAYEHUE
actpoHomuu. Buj 3BE€3aH0rO0 HEbA.
Co3zBe3nusi, sspKue 3BE31bl, IUIAHETHI, UX
BuauMoe aBuxkeHune. ColaHeuHas cucreMa

Comune. ConHeyHast akTUBHOCTE. MCTOUHUK
sHeprun CoJiHIIA U 3BE3]T

3BE3/1bI, ©X OCHOBHBIE XapPAKTEPUCTUKH.
3BE3/bI TTIABHOI MOCIEI0BATEILHOCTH.
Buytpennee ctpoenue 38E31. CoBpeMeHHbIE
MPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBomonu CoHIIa U 3BE3]

Muineunsiii [1yte — Hama I'anakTuxa.
[Tono>xenne u neuxenue CosHLA B
I'anaktuke. I'anaktuky. YEpHbIE IBIPHI B
Apax TalakKTUK

59

Bcenennas. Pa3z6eranue ranaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUEHHUE.
MeraranakTuka

60

61

62

Hepemennsie mpobieMbl aCTpOHOMUHT

KonTtponbHas pabora «1eMeHTHI
ACTPOHOMMH U aCTPOPUIUKI»
O6o0matomuii ypok. Pois ¢usuku u
ACTPOHOMHHU B YKOHOMHUYECKO,
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63
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