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Pazgen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS
®usuka — Hayka o npupone. Hayunele Meroasl mo3HaHUsA OKpy»Karowero mupa. Poib
9KCHEPUMEHTA U TEOPUH B IIPOLIECCE TIO3HAHUS NPUPOJIbl. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunbie runores3sl. Ou3nueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Ponp u mecto ¢usuku B (HOpMHpPOBaHMM COBPEMEHHOM HaydyHOH KapTUHBI MHUpa, B
IIPAKTUYECKOHN AEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu
AHanoroBblie U TU(POBBIC HU3MEPUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC TATUYNKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABuxkeHUe. OTHOCUTEIBHOCTh MEXaHUYEeCKOro JBHkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepUaJIbHOM TOUYKH, UX MPOEKIIMH HA OCH CHCTeMbl koopauHaT. CloKeHHe NepeMenieHul u
CJI0’KE€HUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MPSIMOJWHEHHOE IBIKEHUE. ['paduku 3aBUCHMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, yTU U NMEPEMELICHUS MaTEPUAIbHONM TOUYKH OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuneiinoe naBmxeHue. JIBHkeHHEe MaTepuaibHOM TOYKHM IO OKPYKHOCTHU C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yacToTta obpaienus. LleHTpocTpeMuTeNbHOE YCKOPEHHUE.

TexHudeckue yCTpOMCTBA H MPAKTHUUECKOE MPUMEHEHWE: CHUIOMETp, JBHKCHHUE
CHaps/I0B, LIEMIHbIE U PEMEHHBIE MepeadH.

Jlemoncmpayuu

Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKECHUSI.

[TpeoOpa3zoBaHne ABMXKEHUN € UCIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmroienue npuxeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaICHUSI.

HampaBnenue ckopocTu npu ABMKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

N3ydeHne HepaBHOMEPHOTO ABUKEHHUS C LENbIO ONPEIeIeHUs] MTHOBEHHON CKOPOCTH.
HccnenoBanne  COOTHOLIGHHMSI  MEXIYy  MOYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a

MOCJIEOBATEIbHBIE PAaBHBIE NPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JIBUKEHUH C
Ha4yaJbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne nBUKEHUS IAPUKA B BI3KOU KUIKOCTH.
N3yuenue NBMXKEHUS Teja, OPOLIEHHOTO0 FOPH30HTAIBHO.
Tema 2. /lunamuxa

[TpuHumn otHocutenbHOCTH ['anuiies. 1lepsoiit 3akoH HeroTona. HEepLmanbHble CHCTEMBI
oTcuéTa.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cuid. Bropoit 3akon HerooToHa st
MaTepUaIbHON TOUKHU. TpeTuit 3akoH HproTOHA 1711 MatepraibHbIX TOYEK.

3aKkoH BceMupHOro TsaroreHus. Cuna tsoxectu. IlepBast kocMuueckas CKOpPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbKEHUsS U cuiia TpeHus nokos. Kosgoumuent tpenns. Cuna cOnpoTUBICHUS
IIPY JBHKCHHUM TeNa B )KUAKOCTU WM rase.

[ToctynaTenbHO€E U BpallaTeabHOE ABM)KEHHUE aOCOIIOTHO TBEPIOTO TENA.

MoOMEHT cuibl OTHOCUTEIBHO Ocu BpameHus. Ilmedo cunbl. YcnoBus paBHOBecus
TBEPAOTO TEIA.

TexHHyeckue yCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHUE: IOJIIMIIHUKY, IBUKCHHE
UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJEHCTBYIOIUX TEII.

Bropoi1 3akon HeroTona.

U3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CUJIBbl YIIPYTOCTH OT Je(OopMaLuu.

HeBecomocTs. Bec Tena npu yCKOpEeHHOM NOABEME U TTAJICHUH.

CpaBHeHuE CUII TPEHUS NIOKOsI, KAUEHUS U CKOJIbKCHHUS.

VYcenoBus paBHOBecUs TBEPAOTO Tesla. Buabl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yuenue nBuxeHust Opycka 1o HaKJIOHHOM MJIOCKOCTH.

HccnenoBanve 3aBUCHUMOCTH CHJI YIPYIOCTH, BO3HHUKAIOIIMX B IPYKMHE U PE3MHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBUi paBHOBECUS TBEPAOTO TeEJIa, UMEIOLLETO OCh BPALCHUS.

Tema 3. 3akoHbl cCOXpaHeHUsn 8 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tena), CUCTEMbl MaTepHalbHBIX TOUYEK. MIMITysbe cuitbl U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

Pa6oTta cunbl. MOLTHOCTD CHJTBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
JHEPIUH.

[TorenuunanbHas 3Heprus. [loTeHnManbHas 3HEPIrys yupyro Ae(popMUpPOBaHHOM MPY>KUHBI.
[TorennuanbHas SHeprus Tena BOIU3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble M HEMOTEHIMAIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOW SHEPTUU CUCTEMBI T€Jl. 3aKOH COXPAaHEHHUSI MEXaHUYECKOM dHEPIUN.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHHE: BOAOMET, KOIEP, NPYKUHHBIN
MIACTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaktuBHOE nBUXKEHUE.

[lepexon moTeHUMATbHON YHEPTHH B KHHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3ydyeHue aOCOMIOTHO HEYINPYroro yjaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsA3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHMYeCKOM SHEpruu Teja Ha
[IPUMEPE PACTSIKEHUS PE3UHOBOTO JKI'yTa.



Paznen 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe nBmxkenue. Juddysus. Xapaktep IBUKCHHS W B3aUMOJCUCTBUS YaCTHIL
BelecTBa. Mojenu CTpOEHHUS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBONCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BemiecTsa.
[TocrossnHast ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHOro rasza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KMHETHYECKON TEOpUHU
UlealbHOTO Ta3a. AOCONIOTHas TemIeparypa Kak Mepa CpelHed KHHETHYECKOH »HEepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkanma temneparyp KensBuHa. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanbrona. M3ompolieccbl B uaealbHOM Tas3e C
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHre U30IMPOLECCOB: N30TepMa,
u30Xopa, n3odapa.

TexHuyeckue yCTpoHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME IUCKPETHOE CTPOCHHE BeliecTBa, ¢ororpaduu  MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbIThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Monens OpOyHOBCKOTO IBHIKEHUSI.

Mogaens onbita [lITepha.

OIBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mopenb, HUTIOCTpUPYIOLIAsk IPUPOY 1aBJICHUS ra3a Ha CTEHKU COCY/a.

OnbIThI, HJUTIOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UACATBHOTO ra3a, U30MPOIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchl BO3JyXa B KIJIACCHOW KOMHATe Ha OCHOBE M3MEpEeHUH 00BbEMa
KOMHATBHI, IaBJIICHUS U TEMIIEPaTypbl BO3/lyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKeHHOT'0 Tasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHaMuueckas cucTteMa. BHYTpeHHsS HEPrusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3MeHeHus. KonmndyecTBo TEmoThl U pabota. BHyTpeHHssI SHEprus 0JHOATOMHOTO
UJeanbHOro raza. Buael Teronepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3TydeHHE. Y AeNbHas
TEMI0EMKOCTH BellecTBa. KoaudyecTBo TEIIOTHI MPH TEIUIONEpeaaye.

[TonsstTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
MEPBOT0 3aKOHA TEPMOAMHAMHUKY K U3omporieccaMm. I padudeckas uHTepnperanus padboThl rasa.

Btopoii 3akon TepmoanHamMuki. HeobpaTuMOCTh TIPOLIECCOB B IPUPO/IE.

TennoBeie MamuHbL. [IpUHIUTIBL [EHCTBUS TEeTIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUU B
Teru1oBbIX MamnHax. Koagdunuent nonesnoro aeiictsus teruioBoil MamuHel. Lukn KapHo u
ero K03 UIUEHT MOJIE3HOTO ASHCTBHSI. DKOIOTUYECKHE MPOOIEMBbI TETLNIOOHEPTETUKH.

TexHudeckue yCTpOMCTBA M TPAKTUUECKOE NPHUMEHEHHWE: JBHUTATENb BHYTPEHHETO
Cropanusi, OBITOBOM XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTPEHHEW SHEpPruu Tena TPU COBEPIICHUU pPaOOTHI: BBUIET MPOOKH U3
OYTBUIKM TIOJ JIEMCTBHEM CKAaTOTO BO3JyXa, HarpeBaHue »¢dupa B JATYHHOU TPyOKe MyTEM
TpeHus (BUICOAEMOHCTpALs).

H3MmeHeHne BHyTpeHHEH sHepruu (TeMIepaTyphl) Tella Ipu Teruionepeaaye.

OnbIT 10 auabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3YITHBIM OTHUBOM).

Mopenu mapoBoil TypOHMHBI, IBUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3Mmepenne yienbHOM TeMI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoonvl



[TapooOpa3oBanne wu KoHAcHcamus. Vcmapenue w  kuneHue. AOCOTIOTHasT U
OTHOCHUTEIIbHAS BIAKHOCTHh BO3/yXa. HachIeHHbIH map. Y aenbHas TEIioTa mapooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEpaTyphbl KUIIEHUS OT JaBJICHHUS.

Teépmoe Teno. Kpucranmnuueckue u amopdubie Tena. AHU3OTPONHS CBOMCTB KPUCTAILIIOB.
Kunkue xpucramisl. CoBpeMeHHbIe Marepuanbl. [lnaBneHue u kpucramnuzauus. YelbHas
teruioTa riaBneHus. Cyonumanmsi.

YpaBHEeHUE TEIIOBOTO OanaHca.

TexHUYeCKHE YCTPOWCTBA W MPAKTUYECKOE MPHUMEHEHHE: TUTPOMETP M TICHXPOMETD,
KaJJOpUMETpP, TEXHOJOTHUU IIOJIYYCHHUS COBPEMEHHBIX MaTepuaigoB, B TOM  4YHCIE
HAHOMATEPHAJIOB, © HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kunenve npu mnoHM>KEHHOM JIaBJICHHH.

Crioco0bl U3MEpEHUs BIKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

N3mepenrie OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pazjen 4. DiekTpoanHaMuKka

Tema 1. dnexmpocmamuxa

OneKkTpu3anusi Tell. OJEKTPUYECKUi 3apsna. [[Ba Buga dSIEKTpUUYECKHX —3apsiIoB.
[IpoBOIHUKY, TUBEKTPUKH U MOJYIPOBOAHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsija.

B3aumopneiictBue 3apsmoB.  3akoH  Kynona. TodeuHslil  snekTpuyeckuidl  3apsia.
OnekTtpuueckoe mnojae. Hampsx€HHOCTh 3nekTpudeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJieH. JINHUKM HANpsHKEHHOCTH AJIEKTPUUYECKOTO TOJIS.

PabGora cun oanekrpocratmdyeckoro mons. [lorenunman. Pa3HOCTh TOTEHIMANOB.
[TpoBOIHUKY U AUDIEKTPUKH B DJIEKTPOCTATUYECKOM TToJie. JludiekTpuueckasi MpOHUIIaeMOCTb.

OnekTpoéMkocTb. KonaeHcarop. DIeKTpOEMKOCTh IUIOCKOIO KOHAEHCATOpa. OJHEprus
3apsKEHHOT0 KOHJIEHCATOpa.

TexHu4eckue yCTpoMCTBa M MPAKTUUECKOE NPUMEHEHHUE: 3IJIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUUECKAs 3aIlUTa, 3a3€MJICHUE JJIEKTPONPUOOPOB, KOHJIEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLUII JAEUCTBUSA DIIEKTPOMETpA.

BzauMmopeiicTBue Ha’IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[IpOoBOTHUKY B AIEKTPOCTATUUECKOM TIOJIE.

DJNeKTpOocTaTUYECKas 3alluTa.

JIMPNeKTpUKHU B SJIEKTPOCTATHYECKOM IIOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONIAJM IIJIACTHH,
PACCTOSIHUSI MEXAY HUMH U TUIJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3mepenue 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunplx cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUS CYILIECTBOBAHMS AJIEKTPUUYECKOTO TOKA. MICTOUHMKH TOKa.
Cuna Ttoka. [TocTosSIHHBII TOK.

Hanpsoxenue. 3akon Oma a1 yyacTka Henu.

DIIEKTpHUYECKOE CONPOTHUBIICHHE. VY nensHoe CONPOTHUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauiesibHOE, CMEIIAHHOE COSUHEHNE TPOBOIHUKOB.



Pabota snektpuueckoro Toka. 3akoH Jlxoyns—JIeHa. MOIHOCT 3IEKTPUIECKOTO TOKA.

DNEeKTPOABUKYIAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma ais
MOJTHOM (3aMKHYTOM) AJIeKTprIecKoi nenu. KopoTkoe 3aMpIkaHue.

DNeKTpOHHas IPOBOAMMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJUIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKkuil TOK B BakyyMme. CBOMCTBA 3JIEKTPOHHBIX ITyUYKOB.

[TonynpoBonnuku. CoOCTBEHHass M MNPUMECHAas MPOBOAMMOCTb IOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexona. [1oxynpoBoJHUKOBBIE TPHOOPHI.

ONeKTpu4ecKUii TOK B pacTBOpax W paciulaBaxX 3JIEKTPOJIUTOB. ODJIEKTPOIUTHYECKAs
U CCOIUAIUs. DIEKTPOIIU3.

DJIeKTpUYECKH TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
IIna3zma.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peoctaT, MCTOYHHMKHM TOKA, 3JIEKTPOHArpeBaTelbHbIE IMPUOOPBI, BIEKTPOOCBETUTEIbHBIE
npubOpsl, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH IHOJ, TEPMUCTOPBI M (POTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKa U HaIIPSHKEHUS.

3aBUCUMOCTb CONPOTHUBICHHSI LMWIMHIPUYECKUX IPOBOAHUKOB OT JUIMHBI, IUIOLIAJU
MONEPEYHOI0 CEUEHUs U MaTepHuaa.

CMer1aHHO€ COeIMHEHUE ITPOBOIHUKOB.

IIpsiMoe M3MepeHHue 3IEKTPOABMXKYIIEH cwibl. KOpoTKOe 3aMbIKaHHE TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBoit pa3psa 1 NpOBOAUMOCTb BO3AyXa.

OnHOCTOPOHHSSA MPOBOIMMOCTD JUOJA.

Yuenuueckuiui sxcnepumenm, n1abopamopmule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne ANEKTPOABIKYIIEH CHJIBI HCTOYHMKA TOKa M €ro  BHYTPEHHEro
COINPOTHBIICHUS.

Hab6monenue anexrpomnusa.

Me:xnpeamernbie CBA3H

N3ydyenune kypca ¢usuku 0azoBoro ypoBHs B 10 kiacce ocyliecTBIseTcs ¢ Y4ETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOTMM, XHUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nousmus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
ABJIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3myeckas BEIUYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHMH, JMHeWHas (QyHKuusa, napadona,
runep0oia, ux rpaguKu U CBOICTBA, TPUTOHOMETpUYECKHEe (PYHKIMU: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKJECTBO, BEKTOPbl M HMX MPOEKIHWH Ha OCHU
KOOpJMHAT, CII0KEHUE BEKTOPOB.

buonozus: mexanndeckoe IBUKEHHE B )KUBOW mpupoae, nuddys3us, ocMoc, Tem1000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DJICKTPUUYECKHE SBJICHUS B
KUBOW MPHUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBble CBOWCTBAa TBEPIBIX Ted, XKUAKOCTEH U Ta30B, 3JIEKTPUUYECKHE
CBOICTBAa METAJIOB, 2JIEKTPOJIUTHYECKAs] JUCCOLMALNS, TaIbBaHHUKA.

T'eoepaghus: B1axKHOCTBh BO3lyXa, BETPbI, OapOMETpP, TEPMOMETP.



Texnonozus: mpeobpa3oBaHue IBUKEHUI C UCIIOJIb30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TE€XHHUKE, MOJIIMIIHUKY, HCIIOJIb30BAHUE 3aKOHA COXPAHEHUS HMITYJIbCa B TEXHHUKE (pakera,
BOJAOMET M Jpyrue), [BUTATeNb BHYTPEHHEro CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOUIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJyUYE€HUSI COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHCIIE
HAHOMATEepHaJloB, ¥  HAHOTEXHOJOTHH,  OJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHATrpeBaTelIbHbIE MPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE IPUOOPHI, FAIbBAHUKA.

11 KUIIACC

Pa3znen 4. diiekTpoauHaMuKa

Tema 3. Maznumnoe none. I1eKmMpoMacHUMHAA UHOYKUUA

[TocrositHHBIE MarHuThHL. B3auMozelcTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHoe IIOJI€.
Bexrop marauTHONM MHAYKIMU. [[pyHIMI Cynieprio3uiy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuK. KapTiHa TMHUI MarHUTHON MHAYKLNU IOJIS IOCTOSIHHBIX MArHUTOB.

MaruutHoe 1noJjie MpPOBOAHMKA ¢ TOKOM. KapThHa JMHMI MHAYKUMHM MarHUTHOIO IOJIS
JUIMHHOTO HIPSIMOIO IPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O IIPOBOJHMKA, KaTYLIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOZlyJIb U HAaIIPABJICHUE.

Cuna Jlopenna, e€ MOIyJib W HampaBieHHe. JIBMKEHUE 3apsHKEHHOM YacTUIBI B
OJTHOPOJTHOM MarHUTHOM noJie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMAarHUTHOM MHAYKIUH. [IOTOK BEKTOpa MarHUTHOM HMHIYKLIHH.
ONEKTPOABUKYIIAs CUJIa MHAYKLINU. 3aKOH 3JIEKTPOMarHUTHOM uHAyKuuu Papazes.

BuxpeBoe anexkTpuyeckoe rmosie. DIEKTPOABMKYLIAas CHUia HHAYKLMUA B IPOBOJHHUKE,
JBIKYILIEMCS IIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTS. SIBIEHNE CAMOMHTYKIIMU. DJIEKTPOABMIKYILAsl CHUJIA CAMOMH Ty KIIMH.

DOHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE MOJIE.

TexHuuyeckue ycTpoiicTBa M MpPaKTUYECKOE IMPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTHl, MJIEKTPOJIBUraTEIb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTUL, MHAYKLINOHHAS 11€Yb.

Jlemoncmpayuu

OmneiT DOpcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM T1OJIEM.

JInHMM MHIYKIOUMY MarHUTHOTO IOJIS.

B3anmopelictBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBiEeHME NEKTPOMArHUTHOM MHIYKIIUH.

ITpaBuio Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIJIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MAarHUTHOI'O
MOTOKA.

SIBieHME CAaMOMHIYKLIUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

M3y4eHre MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

HccnenoBanue neicTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue ABJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3pen 5. Kojie0aHus ¥ BOJIHBI
Tema 1. Mexanuueckue u In1eKmpomazcHumHvle KOae0anus



KonebGarenbnass cucrtema. CB0OOOMHBIE MeXaHWYEeCKHWe KoyeOaHusa. [apMoHHUYeckue
konebanus. Ilepmon, wactora, amrumrtyna u ¢asa kosnebanuid. IlpyXMHHBI MasTHUK.
MareMaTnyecknii MasTHUK. YpaBHECHHUE TapMOHHMYECKUX KoJjieOaHui. [IpeBpaiienune sHepruu
[IPU TAPMOHUYECKHUX KOJICOaHUSX.

Konebartenbubiit kKOHTYp. CBOOOJHBIE 3JEKTPOMAarHUTHHIE KOJEOAHUS B HJICATHHOM
KOoleOaTeIbHOM KOHType. AHAJIOTUS MEXKIYy MEXaHWYeCKUMU U DIIEKTPOMATrHUTHBIMU
konebanusimMu. @opmyna Tomcona. 3akoH COXpaHEHHUS! SHEPTrUU B UICATBLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaromux KojgeOaHUAX. BbIHYXIeHHbIE MEXaHUYECKUE KoJeOaHus.
Pe3onanc. BeiHykIeHHBIE 3JIEKTPOMAarHUTHBIE KOJIEOaHMUS.

Ilepemennbiii Tok. CMHYCOMAAIBHBIN MEPEMEHHbIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYIHOE U JIEHCTBYIOIIEE 3HAUEHUE CUJIBI TOKA U HATIPSKECHUS.

Tpanchopmarop. IlpousBoacTBo, mepenaya U MOTpeOsieHUE DIEKTPUUYECKONH DHEPIHH.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJACTBE AeKkTposHepruu. KynapTypa wucnonab3oBaHus
AJIEKTPOIHEPTHH B MOBCEAHEBHOMN KHU3HHU.

TexHu4eckue yCTpOMCTBA M INPAKTUYECKOE IPUMEHEHHME: DJIEKTPUYECKHM 3BOHOK,
reHepaTop NepeMEeHHOro TOKa, JIMHUU 3JIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosieOaTeNnbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

Habmroienue 3aTyxaroniux KoiaeOaHui.

HccnenoBaHue CBONCTB BBIHYX/IEHHBIX KOeOaHUI.

Habmronenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHbIE KOJIeOaHusl.

OcmumnorpaMmbl — (3aBUCUMOCTA  CHJIBI  TOKAa W HAOpsDKEHUS OT  BPEMEHM) s
AJIEKTPOMATrHUTHBIX KOJICOAHUN.

Pe3onanc mpu mociaeaoBaTebHOM COEAMHEHUN PE3UCTOpPA, KATYIIKM MHAYKTUBHOCTH U
KOHJIEHCATOopa.

Mopenb TUHUY AIIEKTPOIEpEAAUN.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCUMOCTH MIEPHOa MABIX KOJeOaHU Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LENM M3  IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60JIHbL

MexaHuueckue BOJIHBI, yclIoBUs pacnpoctpaHeHus. [lepuoa. CkopocTs pacrpocTpaHeHUs
U januHa BonHBL [lomepeunble W mpojonbHble BONHBL WHTepdepeHnus u audpaxius
MEXaHUYECKUX BOJIH.

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

DNIeKTPOMarHUTHBIE BOJHBI. Y CJIOBHS HM3JIyY€HHUs AJIEKTPOMATHUTHBIX BOJH. B3anmmnas
opueHTanus BekTopoB E, B, V B snextpomarautHO# BoiHe. CBOMCTBa AJIEKTPOMATHUTHBIX
BOJIH: OTpa)X€HHe, IpeJloMIIeHue, Moispu3zanus, Audpakuus, uHtepepeHius. CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[[Ixana >7MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHe 3JeKTPOMArHUTHBIX BOJH B TEXHUKE M
ObITY.

[TpuHIIMIIBEI paIKOCBA3U U TeNEBUICHUS. Pagnomokamusi.

DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4eckue yCcTpoMCTBa M MPAKTUUYECKOE MPUMEHEHHE: MY3BIKaJIbHBIE MHCTPYMEHTHI,
yJIbTPAa3BYKOBAsl JIMArHOCTHMKA B TEXHUKE W MEIULIMHE, pajap, PaAHONpPUEMHUK, TEIEBU3O0D,
anTeHHa, Tenegon, CBU-meusb.

Jlemoncmpayuu



OO0pa3oBaHue U paclpoOCTPaHEHHUE MONEPEYHBIX U MPOJOIbHBIX BOJIH.

Kounebmomieecst Te0 Kak HCTOYHUK 3BYKA.

HaOnronenue oTpakeHus 1 MpeJoMIIeHNs MEXaHUUECKUX BOJIH.

Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKIX BOJIH.

3BYKOBOM pe30HaHC.

HabumroneHne cBsI3M I'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYJOHM M 4acTOTOU
KoJie0aHui.

HccnenoBanue CBOWCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPaK€HUE, IPEIOMIICHHE,
noJsipuzanus, tudppakuus, “HTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckas ontuka. [IpsmonuHeiiHoe pacpocTpaHeHHEe CBETa B OAHOPOIHOM cpere.
JIyu cBera. TOYEUHBII UCTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHbI OTpaxkeHMs cBeTa. [locTpoeHune H300pakeHU B IJIOCKOM
3epKaie.

[Ipenomnenue cBeta. 3aKkOHBI IpeJOMJIECHUs cBeTa. AOCOIIOTHBIA  IOKa3aTelb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbIl yroa IMONHOIO BHYTPEHHETO
OTpayKeHHS.

Hucnepcus cBeta. CiioxkHbll cocTaB O6enoro cera. L{ser.

CoOuparomue M pacceuBaromue JuH3bl. ToHkass JsmH3a. DOKYyCHOE pacCTOSHUE U
ONTHYECKasi CHJla TOHKOM JIH3bI. [locTpoeHune n3odpaxeHuil B coOMparommx U pacCenBarOIINX
auH3ax. PopMysa TOHKOH JIMH3bL. Y BEIMYEHUE, JaBaeMOe JIMH30H.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBast ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIIOBUSA
HaOJI0IeHNsT MAKCHMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHON KapTUHE OT BYX CHH(A3HBIX
KOT€PEHTHBIX HUCTOYHHUKOB.

Hudpaxknus ceera. [udpaxuuonnas pemérka. YcioBue HaOMIOAEHHUS TJIAaBHBIX
MaKCHMMYMOB IIpH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha IU(PAKIIMOHHYIO PELIETKY.

[Tomsipusanus ceera.

TexHuueckue yCTpoicTBa M MNpaKTHUYECKOE MPUMEHEHHE: OYKHM, JIyna, (oToanmnapar,
IPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, JAU(PPAKIHMOHHAS
pEIETKA, IOJIAPOnL.

Jlemoncmpayuu

[TpsimonuHENHOE pacHpoCTpaHEHUE, OTpPaKEHHWE M IpeloMieHHe cBeTa. OnTudeckue
puOOopBI.

[TostHOE BHYTpEHHEE OTpakeHHe. MoJieNb CBETOBOIA.

HccnenoBanune CBOMCTB M300paKeHUI B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6nronenue natepdepeHIiinm creTa.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TosrydeHune ciekTpa ¢ MOMOIIBIO PU3MBI.

[Torydenue ciekTpa ¢ TOMOIIBIO TU(PPAKINOHHON PEHIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

N3mepenue nokasaresns NpeaoMIIeHHUs CTEKIIA.

UccnenoBanue CBOMCTB M300paKEHUIA B JIMH3aX.

Habmonenue nucnepcun cBeta.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEJIBHOCTH



['paHunbl NPUMEHUMOCTH KJIACCHMYECKONM MeXaHWKH. [locTymaTel cnenuansbHON Teopuu
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJsl CKOPOCTH CBe€Ta B BakKyyMme, MPUHIUII
OTHOCHUTEJIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHHE BPEMEHH U COKPAIIEHUE JJIUHBI.

DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPTUEH U UMITYJILCOM PEISATUBUCTCKOM YaCTHUIIBI. DHEPIHs MOKOS.

Paszpnen 7. KBanToBas pusuka
Tema 1. dnemenmol KGAHMOBOU ONMUKU
®otonbl. ®opmyna [Inanka cBs3u sHeprun (HOTOHA C €r0 YACTOTOH. DHEPTHsl U UMITYJIbC
dboToHa.
OtkpeiTie u wuccnenoBanue Qoroadpdexra. Onbiter A. I'. CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHimreitHa s hotodddekra. «KpacHas rpanuiiay Gororddexra.
Hasnenue ceera. Onbrtel [1. H. JIeOenera.
XHMHYECKOE JEHCTBUE CBETA.
TexHHUecKknue yCTPOWCTBA W TPAKTHUECKOE NpPUMEHEHHue: (poToryneMeHT, (OTONATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.
Jlemoncmpayuu
®oTo3¢(eKT Ha yCTaHOBKE € IIMHKOBOM MJIaCTHHOM.
HccnenoBanue 3akoHOB BHEIIHETO GoTodddexra.
CBeToaHoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OmnbiTel Pesepdopna nmo paccesnuro o -yactuil. I[lnaneraphas
mozenb atoMa. Iloctynatel bopa. Mznyuenue u nornomeHue GOTOHOB IpU IEpexoje aToMa ¢
OJIHOTO ypOBHS B3HepruuM Ha Japyroil. Buasl cnekTpoB. CrnekTp YpOBHEW S3HEpPruM aroma
BOZOpOAA.
BonnoBeie cBolicTBa yactull. Bosusl ne bpoinsa. KopmyckynsipHO-BOJTHOBOM Ayaliu3M.
CnoHTaHHOE U BBIHYKJIEHHOE U3IIyUEHHE.
TexHudeckne yCTpOMCTBA M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIIBIOTEP.
Jlemoncmpayuu
Monens onsita Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
HaOGnronenue muHeHyaTbiX CIEKTPOB U3ITyUYESHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul
Hab6nronenue nuHEHYaToro crekrpa.
Tema 3. Amommnoe sa0po
OKCHEepUMEHThI,  JIOKa3bIBAIOLIUE  CIOXKHOCTh CTpOEHHS  f1pa. OTtkpsITHE
panuoakTuBHOCTU. OmBITH Pezepdopna mo onpeeneHno cocTaBa pagioakTUBHOTO U3ITy4YEHUS.
CsaoiicTBa anbda-, 6era-, raMmma-u3nydeHus. BiusHue paguoakTHBHOCTH Ha KUBbIE OPraHU3MBI.
OtkpbiTHEe TpoTOHa W HeWrTpoHa. Hyxionnas mopnens sapa ['eiizenOepra—lBaHeHKo.
3apsn sapa. MaccoBoe uncio siapa. M30Tornsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['aMma-usiyueHue. 3akoH
PaAMOAKTUBHOIO pacnajia.
DHeprus cBSA3M HyKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
S nepusle peakunu. [lenenue u CUHTE3 SAED.
Snepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEpCHEKTUBBI  SACPHON
JHEPreTUKU. DKOJIOTMYECKUE aCIIEKTHI AI€PHON SHEPTETUKH.
OnemeHTapHble YacTULIBl. OTKPBITHE TO3UTPOHA.



Mertonbl HaOMIOEHNS U PETUCTPALIMH YIEMEHTAPHBIX YACTHII.

OyHnaaMeHTanbHbIE B3auMoelcTBus. EquHcTBO hr3nyeckoit KapTHHBI MHUpA.

TexHHYeCKHEe yCTpONCTBA M IPAKTHUYECKOE IPUMEHEHHUE: JNO3MMETp, Kamepa Buibcona,
SJIepHBIN peakTop, aToMHasi bomoa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M aCTPOQU3UKHU

Otanbl  pa3BUTHS  acTpoHOMuHU. IlpukiagHoe U MHPOBO33PEHUECKOE  3HAYCHUE
ACTPOHOMHUHU.

Bun 3Bé3anoro He6a. Co3Bes3nus, spkue 3BE3/1bl, JIAHETHI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. McTounuk sHeprum ConHua M 3BE34. 3BE3ABI, UX
OCHOBHBIE XapaKTEepUCTUKHU. JluarpaMma «CIEKTpajbHBI KJIacC — CBETUMOCTbY». 3BE3[bI
[JIABHOM MOCIEAO0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» I 3BE3] IJIaBHOU
nocieaoBarenbHOCTH. BHyTpeHHee crpoeHue 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MPOUCXO0KACHUH U 3BOItoLMH CoJIHLA U 3BE3/I. DTallbl )KU3HU 3BE3L.

Mineunsiii [TyTs — Hama ["anaktuka. [lonoxxenne u nemwxenne Connna B ['anaktuke. Turbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa06ma. Paszberanme ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe u3nyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HaGnroneHuss HEBOOPYKEHHBIM I71a30M C UCHOJIb30BaHMEM KOMIBIOTEPHBIX MPUIOKEHUN
JUISL OTIPEJIENIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHoro nonymapus 1 sipkue 3BE3/1bl.

Hab6monenus B Teneckon Jlynsl, maner, Mieunoro ITytu.

O0o0maroniee NnoBTOpeHHE

Ponp ¢u3uku u acTpOHOMHUH B JKOHOMHYECKOM, TEXHOJOTMYECKOW, COIMAIBHOW U
THYECKON cdepax JeATeNTbHOCTH 4YeloBeKa, poJib M MeCTO (U3MKM U acTPOHOMHUHU B
COBPEMEHHOM HayyHOW KapTHHE MHpa, pOjib (U3NYECKON Teopud B (OPMUPOBAHUU
npezcTaBiIeHuit o PU3NYECKON KapTHHE MUpPa, MECTO (PU3UYECKOM KapTHHBI MUpa B OOLIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeamernbie CBA3H

N3yuenne xypca ¢usukm 06a3oBoro ypoBHs B 11 Kiacce OCymIECTBISETCS € Y4ETOM
COJIepKATENbHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nouwsamus, CBS3aHHbIE C HM3YYEHHEM METOJOB HAyYHOTO TO3HAHMSL:
ABJICHUE, Hay4yHbIH (pakT, rumoresa, Qu3nyeckas BeIMYMHA, 3aKOH, TEOpHs, HaOIIOICHHE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pemieHNe CUCTEMbl YpaBHEHHI, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOKIECTBO, BEKTOPBI M HX
MPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKUUH,
NPU3HAKKU OJ00HS TPEYTOJIbHUKOB, ONpeIeIeHNe TUIOaI1 TNIOCKUX GUryp 1 00bEMa Tell.

buonocus: snexkTpuueckue SBICHUS B JKUBOW MIpUpojie, KojeOaTelbHbIE IBHUKEHUS B
JKUBOM TIpUpOJIE, ONTUYECKUE SIBJICHUS B JKUBOM IpPHUPOJE, NCHCTBUE pagualii Ha >XUBBIC
OpraHU3MBI.



Xumus: CTpOGHHME aTOMOB M MOJIEKYJ, KpPHUCTaJUIM4eCKas CTPYKTypa TBEPIBIX TEll,
MEXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMUECKOM pEIETKH, CIIEKTPAJIbHbIN aHAIU3.

lI'eoepaghus: marHUTHBIE TOJOCA 3€MJIM, 3AJI€KH MAarHUTHBIX PyH, GOTOChEMKA 3eMHON
IIOBEPXHOCTH, NPEICKA3aHNUE 3EMIICTPSACEHUN.

Texnonozusn: TMHUM DJIEKTPOIIEpEnad, T€HEPATOP IEPEMEHHOIO TOKA, 2JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paauoNpUEMHHUK, TEIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
IPOEKIMOHHBIH arnmapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.



2. INTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUSA YYEBHOTI'O IIPEJIMETA
«PU3UKA» HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBoenune yueOHOro mpeamera «@Pusmnka» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs
(0a30BBIi  ypOBEHb) JOJDKHO  OOECIICUUTh  JIOCTIDKCHHE  CIIEAYIOMIUX  JINYHOCTHBIX,
MCTAIIPEAMCTHBIX U IMPECAMCTHBIX O6paSOBaTeJILHLIX PE3YJIbTATOB.

JINMYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3ysIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPakaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIUXCs PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULKMEH JIMYHOCTH, CHCTEMOM LIEHHOCTHBIX OPHMEHTAalMi, IO3UTHBHBIX BHYTPEHHHX
yOeXKIeHU, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHIMCKOTO  OOILIECTBa,
pacuIMpeHre XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE Peaau3alMd OCHOBHBIX
HaNpaBJICHUH BOCIUTATEIBHON JESITEIPHOCTH, B TOM YUCIIC B YACTH:

1) rpa:knaHCcKOro BOCIIMTAHUSA:

C(OPMHPOBAHHOCTh ~ TPAXKAAHCKOM TO3MIMU  OOydYalOmIerocss Kak aKTUBHOTO |
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOLICYETIOBEYECKUX T'YMAHHCTUYECKUX W JEMOKPATHYECKHX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JIEATEIBHOCTh B MHTEPECAX TI'Pa)KJTaHCKOTO OOIIECTBA,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aWMOJICHCTBOBATh C COIMAJIHHBIMH HMHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKUMAMU M Ha3HAUECHUEM;

TOTOBHOCTH K TYMaHUTapPHON M BOJIOHTEPCKOM JIEATEITFHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c(OpMHUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHIKEHUSAM POCCHUHCKHX
y4€HBIX B 007acTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUs, OPUEHTUPYSACH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESATEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMS:

HCTETUYECKOE OTHOLIECHHE K MUPY, BKJIOYAsl 3CTETUKY HAYYHOI'O TBOPYECTBA, IPHUCYILEro
¢buznueckoil HayKe;

5) TpyaoBoro BocnuTaHusi:

WHTEpEC K pAa3IUYHBIM cdepaM TpodecCHOHANBHON NEeITETPHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW U TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BbIOOp Oyayiei
npodeccuu M peaTn30BbIBaTh COOCTBEHHBIEC KU3HEHHBIC TIIAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSKEHUH BCEU KU3HU,

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

C(OPMHUPOBAHHOCTh HKOJIOTHYECKOW KYJIBTYyphl, OCO3HaHHE TJO0AILHOTO XapakTepa
HKOJIOTHUECKUX MPObIIeMm;

IJIJAHUPOBAHUE W OCYLIECTBJIEHHUE JIEWCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHUS
1esiell yCTOMYMBOTO pa3BUTHS YEIOBEUECTBA,

pacuipeHre OmbITa JeATSIFHOCTH JKOJOTMYECKOW HANpaBICHHOCTH Ha OCHOBE
UMEIOIIUXCcs 3HaHU 1o (usuke;

7) HEHHOCTH HAYYHOT'O TIO3HAHMS:



c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3NYECKON HAYKH;

OCO3HaHUE IIEHHOCTH HAyYHOH JESTEIbHOCTH, TOTOBHOCTh B IPOLIECCE M3YUEHHS (DU3UKH
OCYILECTBIISATH MMPOEKTHYIO U UCCIIEA0BATEIBCKYIO AESITEIbHOCTh HHANBHYaIbHO U B TPYTIIIE.

METANPEJMETHBIE PE3YJIbTATBI

[Mo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE YUeOHbIE AelicTBUS
Ba3zoBble JJornueckue aeiicTBHA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEeMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPEICIISATH LN JeATSIIbHOCTH, 33/IaBaTh MapaMeTPhl M KPUTEPUH UX JTOCTHIKCHUS,

BBISIBJIATH 3aKOHOMEPHOCTH 1 TPOTUBOPEUHS B pacCCMaTPUBAEMBIX (DHU3NUYECKUX SBIICHUSX;

pa3pabarbeIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
U HEMaTepUAIbHBIX PECYPCOB;

BHOCHTH KOPPEKTUBBI B JESATCIBHOCTH, OIIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIEIISIM,
OIICHUBATh PUCKH ITOCIICICTBUI JCSITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCIOBHSX pPEATbHOTO, BHPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOJICM.

Ba3oBrle HcciieoBaTeIbCKHE AeiCTBHS

BJIQJICTh HAYYHOW TEPMHHOJIOTHCH, KIIOYCBBIMU TOHSITHSIMH W METOAaMu (pU3U4ecKon
HAYKH;

BJIQJICTh HABBIKAMHU Y4eOHO-UCCIICIOBATEILCKON M MPOCKTHOW AESITEIHLHOCTH B 00JacTH
¢bu3nKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MTOMCKY METOAOB PELICHH 3a1a4
(U3HYECKOTO COACPKAHUS, MPUMEHEHHIO Pa3INIHBIX METOJ/IOB TTO3HAHWS;

BJIQJIETh BHUJAMHU JIEATEIBHOCTH MO TMOJYYEHHIO HOBOTO 3HAHUS, €r0 WHTEPIPETAIHH,
peoOpa3oBaHNI0O M TPHUMEHEHUIO B PA3IMYHBIX YYEOHBIX CHUTYalUsIX, B TOM YHCIE MPHU
CO3aHMH Y4E€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3a1ady, BBIJIBUTATH
TUNoTe3y e€ pelleHus, HaxXxOAuUTh apTryMEHThl [JIs JO0Ka3aTelbCTBA CBOHMX YTBEPKIACHMUIA,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEIICHHS,

aHAIM3UPOBATh TOJY4YEHHBbIE B XOJE€ peUIeHHS 3a7aud pe3yJbTaThl, KPUTHUYECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIE 3a7aud B 0Opa30BATENbHOU AEATEIHHOCTH, B
TOM YHUCJIC TIPH U3yUSHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh MMEPESHOCUTH 3HAHUS 10 (PU3HMKE B IPAKTHUECKYIO 00J1aCTh KU3HECATCILHOCTH,

YMETh HHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIE WJICH, TIPEJIaraTh OPUTHHAIBHBIC ITOXO0IbI ¥ PEIICHHUS,

CTaBUTH MPOOIEMBI U 33]1a4H, IOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

PabGora ¢ undopmanmeii:

BJIQ/ICTh HABBIKAMU TONTy4YeHUs WH(poOpManuu GU3NYECKOTO COJEPKaHUsl U3 MCTOUYHUKOB
pa3HbIX THIIOB, CaMOCTOSTEIBHO OCYIISCTBISATh IIOWCK, aHAIHW3, CUCTEMATH3AIMI0 U
WMHTEPIIPETANIO HHPOPMAIINK PA3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;

UCIIONIb30BaTh CpeACTBAa HMHGOPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHI B
pCIICHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OpPraHU3alMOHHBIX 33Ja4 C COOJIFOJICHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(POPMAIIMOHHON 0€30MaCHOCTH;



CO3/1aBaThb TEKCThl (DU3UYECKOIO COJAEPKAaHUS B pasIMyHbIX (opMmaTax ¢ Yy4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IIPEJICTaBICHNS U BU3YyaIU3alUu.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHE HA ypOKaX (PU3UKU U BO BHEYPOUHOUH JESITEITHHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOH(MIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

pPa3BEPHYTO M JIOTHYHO M3JIAraThb CBOK TOYKY 3PEHUSA C MCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

MOHUMATh U UCTIOIh30BaTh MPEUMYIIECTBA KOMAHIHON U WHIUBUAYaTbHON PabOTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX ICHCTBHIl C y4yéTOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEH Ka)KIOr'0 4JI€HA KOJUIEKTUBA;

IIPUHUMATh LEJIU COBMECTHON JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUH, pPaCIpElesATh POJIU C YUETOM
MHEHUH YYaCTHHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOM paboThI;

OIICHUBATh KaYECTBO CBOETO BKJIAJa M KAXKJIOT0 YYaCTHHKA KOMAHJIbI B OOIIUN pe3yibTat
1o pa3paboTaHHBIM KPUTEPUSIM;

npejiaraTh HOBBIE NPOEKTHI, OLICHUBATh MU C IMO3UIMU HOBH3HBI, OPUTMHAIBLHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYIIECTBISATh MO3UTHUBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX CHUTYALUSX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIC YHUBepCaJIbHbIC y4eOHbIE 1eiiCTBUS
Camoopranusauus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENIBHYIO JEATENBHOCTh B 00JacTu (GpU3MKU U
ACTPOHOMMH, BBISIBIISITH TPOOJIEMBI, CTaBUTh U (POPMYJINPOBATh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIbBHO COCTABJISITh IUIAaH PEIICHUs] PAacUETHBIX M KauyeCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIUMXCS PECYpPCOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JaBaTh OIEHKY HOBBIM CUTYAIIUsIM;
pacumpsaTh paMKi y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEANOYTCHHUI;
JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHUIO OJPYAUIMA B 00MacTd (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAIbHBIH HHTE/JIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYyaIlMsSIM, BHOCHUTb KOPPEKTHBBI B JIE€ATEIHLHOCTH, OIICHUBATh
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;
BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
Y MBICIIUTENbHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUI;
MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalllu, BBIOOpa BEPHOTO PELICHMUS;
YMETh OIIEHUBATh PUCKHU U CBOEBPEMEHHO TPUHUMATh PEIICHUS 10 UX CHIXKEHHIO;
MPUHUMATh MOTUBHI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEITEIBHOCTH;
MPUHUMATH Ce0sl, MOHNUMasi CBOM HEJIOCTATKU M IOCTOMHCTBA;
MPUHUMATh MOTUBHI U apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIHTATOB JIEITEIBHOCTH;
MpHU3HaBaTh CBOE MPABO U MIPABO APYTUX HA OMIUOKH.
B npouiecce 1ocTHKEHNS TUYHOCTHBIX PE3yIbTaTOB OCBOEHHUS MPOrPaMMBbI O HU3UKe AJIs
YPOBHsI CpeIHEro o0uero oopa3oBaHusi y 0OyUYaIOUIMXCSl COBEPIIEHCTBYETCS AMOIMOHAIbHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUpPOBaHHOCTD:



CaMOCO3HaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE AMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HAMPABJICHUS PA3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, OBITh YBEpEHHBIM B ce0e;

CaMOpETryJIMpOBaHMs, BKJIIOUYAIOLIETO CaMOKOHTPOIIb, YMEHHE IIPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh AaJaNTHPOBATHCA K SMOIMOHAIbHBIM
U3MEHEHUSM U NPOSABIATh THOKOCTb, OBITh OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHUBALMM, BKJIIOYAIOIICH CTPEMJICHHE K JOCTHIKCHMIO LIEJIU M YCIIEXY,
ONTHMH3M, HHULIMATUBHOCTb, YMEHUE AEUCTBOBATh UCXOS U3 CBOUX BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh NOHHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYTUX,
YUUTBIBATh €T0 IIPU OCYILECTBICHUH OOLIEHHUS, CIIOCOOHOCTh K COUYBCTBUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOULICHUS C IPYTHMHU
JFOAbMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peliaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny oOyuenus B 10 ki1acce npeaMeTHble pe3yibTaThl HA 6a30BOM YPOBHE JIOJIKHbI
oTpaxarb cHOPMUPOBAHHOCTh Yy OOYHAIOIUXCSI YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax pojib U MecTOo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOW KAPTUHBI MHMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTMM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBHIBaTh TPAHMIBI TPUMEHEHUS HW3YyYEHHBIX (PU3UYECKUX MOAETeH: MaTepuanbHas
TOYKa, MHEepLUalbHas cucTeMa oTcuéra, aOCOJIIOTHO TBEPJOE TEJIO, UACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMJKOCTEH M TBEPABIX TEJ, TOUCUHBIH JIEKTPUUECKHUM 3aps] HpU pELICHUU
bu3nueckux 3anay;

pacrnio3HaBaTh (QU3NYCCKUE SBJICHUS (TIPOIECCHI) M OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
pPaBHOMEpHOE M PaBHOYCKOPEHHOE MpPSIMOJMHENHOE IBUKEHHME, CBOOOJHOE MaJEeHHE TeJ,
JBIDKEHUE 110 OKPYXXKHOCTH, HWHEpLUs, B3auMojeicTBue Ten, anpdys3us, OpoyHOBCKOe
JBUKEHHE, CTPOCHHUE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJaKaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHNne, KpUCTaJUIN3aLus,
KHUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapamMeTpaMH COCTOSIHMsI raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

OIUCBHIBATh MEXAHMYECKOE JIBUKEHUE, MCIIOJB3Ys (PU3UYECKUE BEJIWYMHBI: KOOPIUHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, CUila, UMIIYJbC Tejla, KWHETHUYecKas
SHEprus, NOTEHIMalbHAs JSHEpPrus, MexaHudeckas padoTa, MeXaHMUYECKass MOULIHOCTb;, MpHU
ONMMCAHWU TPABUIBHO TPAKTOBaTh (U3MUECKUM CMBICT HCHOJIB3YEMBIX BEIUYMH, HX
0003HaUEHMsI U €JMHULIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIIME JAaHHYIO (PU3HUECKYIO BETUYUHY
C IPYTUMHU BEINYNHAMU,

ONMCHIBATh HW3YYEHHBIE TEIJIOBBIE CBOMCTBA TEN W TEIUIOBBIE SBJICHUSA, HCIOJB3YS
¢dusznueckue BEJIMYMHBI: JaBIIEHUWE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas DSHEprus
XaOTUYECKOT0 JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJIHWYECTBO
TEIUIOThI, BHYTPEHHSISI dHEprusi, pabora raza, kod(GUIMEHT MOJE3HOro JIEeHCTBUS TEIJIOBOTIO
JIBUTATENIS; IPU ONMMCAHUM MTPABUIIBHO TPAKTOBATh (DU3UYECKHI CMBICI UCIIOIb3yEeMbIX BEIUYHH,
uX O00O3HAYEHWS M EOUHHIIBI, HAaXOJIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3NYECKYIO
BEJIMUMHY C JPYTMMH BEJITMYHHAM;

ONKCHIBATh M3yUYEHHBIE JJIEKTPUUECKHE CBOMCTBA BEIIECTBA M AJIEKTPUYECKUE SBIICHUS
(TIporiecchl), UCTONb3ysl (PU3NUECKUE BETMUMHBL AJIEKTPUUYECKHM 3apsil, dJIEKTPUUYECKOe IOJIe,
HANpsDKEHHOCTh  TIOJIS,, MOTEHLMal, pPAa3sHOCTh IOTEHIHAIOB; MPU ONUCAHUM MPABHIBHO
TPaKTOBaTh (PU3MUECKUI CMBICT MCIIONB3YEMbIX BEIMYMH, WX O00O3HAuUeHHs W EAMHUIIBL
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIUUUHY C JPYTUMH BEJIMUYNHAMY;



aHAJM3UPOBaTh (PU3MUECKHE MPOLECCHl U SBJIEHUS, UCHOJB3Yys (PU3MUECKHE 3aKOHBI U
IPUHLMIBL 3aKOH BcemupHoro tarorenus, |, |l u Il 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUYECKOM SHEPIuH, 3aKOH COXPAHEHMs UMITYJIbCA, IPUHIUI CYNEPIIO3ULUN CUJI, IIPUHIUI
paBHOIIPABUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOEHUS
BELICCTBA, IAa30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETUYECKOW HSHEPrMM TEIUIOBOTO JIBMIKEHUS
MOJIEKYJT ¢ aOCOJIIOTHOM TeMIlepaTypoi, MEepBBI 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHUS
JJIEKTPUUECKOro 3apsifa, 3akoH KyioHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTEMAaTUYECKOE BBIPAKEHUE U YCIIOBUS (TpaHUIIbl, 00JIaCTH ) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI IEHCTBUS MAIIKUH, IPUOOPOB U TEXHUUYECKUX YCTPOMCTB;
pas3nnyaTth yciaoBUs MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KU3HH,

BBINOJIHATh SKCIEPHUMEHTHI 110 HCCIEAOBAHMIO (DU3MUYECKUX SBJIEHUH U IPOLECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (OPMYIHPOBATH
npobiemy/3ajayy M TUIOTe3y Yy4eOHOro SKCIEpUMEHTa, CcoOMpaTb YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PHU3UUECKUX BEJIWYMH, INPH 3TOM
BbIOMpaTh ONTUMAJbHBII CHOCOO H3MEPEHUS U MCIONb30BaTh W3BECTHBIE METObl OLIEHKU
NOTPEIIHOCTEN U3MEPEHMUIA;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MYECKUMH BEJIMYMHAMH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUHl, IMpH STOM KOHCTPYUPOBaTb YCTAHOBKY, (PUKCHpPOBaTh pe3yJbTaThl
MOJTYYCHHOH 3aBUCHUMOCTH (PM3MYECKHX BEIWYHMH B BHJIE TaONHIl U IpadUKOB, J1EIaTh BHIBOIBI
10 pe3yJIbTaTaM UCCIEIOBAHNUS;

coOnronarh InpaBuia O€30IaCHOrO TpyJa MpU IPOBEACHUM HCCIEIOBAaHUM B paMKax
y4eOHOIr0 3KCIIEPUMEHTa, Y4eOHO-MCCIIE0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTEIBHBIX YCTPOHCTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (U3MUECKOW MOJENbI0, HCIONb3Ys
¢du3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3UUYECKYIO
MOJIeNIb, BBIACNATh (U3NYECKHE BEIUYMHBI M (OPMYIbI, HEOOXOAMMbIE Ui €€ pelIeHHUs,
IIPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HaUeHUsI (PU3NUECKON BEIMUNHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHUBOPEUYMBYIO LIEMOYKY
paccyXJIeHHI ¢ OMOpo Ha U3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTU U (DU3NYECKUE SIBIICHHUS;

UCMOJb30BaTh MPH pPEUIeHHH Y4YeOHBIX 3aJad  COBPEMEHHbIE HH(OpPMAIMOHHbIE
TEXHOJOTUH JUIsl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUU U MpPEICTaBIeHUs] y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMaIMM, MOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJIYyYaeMyt0 HH(POpMaIIHIO;

IPUBOANUTH NMPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, 00bSICHEHHE TIPOLIECCOB OKPYKAIOIIET0 MUPA, B pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrnieueHns 6€30MacHOCTH MpU 00pallleHnu ¢ MPUOOpPaMH U TEXHUYECKUMHU YCTPOUCTBAMU, IS
COXpPaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;

paboTaTh B IpYMIIE C BHIIOJHEHUEM Pa3IMYHbIX COLMANBHBIX POJIEH, TNIaHUPOBATh PaboTy
IpYNIbI, palMOHAIBHO paclpeneniaTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTaHJIApPTHBIX CUTYyallMsIX, aIeKBaTHO OLIEHHWBATh BKJIAJ Ka)/JI0I0 M3 yYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpuBaeMoil pooIIeMBl.

K xonny oOydenus B 11 kjacce npeaMeTHbIEe Pe3yJbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH y 0OYHAIOLINXCS YMEHU:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4yHOW KapTUHBI MHpa, B Pa3BUTUN COBPEMEHHOW TEXHUKH M TEXHOJOTHH, B IPAKTHYECKON
JEeSTeIbHOCTH JIFOJIEH, IETIOCTHOCTh U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YUUTBIBaTh TPAHHUILBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJeNeil: TOoYeyHbIH
JNEKTPUYECKUN 3apsii, Jyd CBeTa, TOYEYHBIM MCTOYHUK CBETA, SJACpHAs MOJEIb aTOMa,
HYKJIOHHAs1 MOJIENTb aTOMHOTO sI/Ipa MPU PeLIeHUN (GU3UUECKUX 3a]1a4;



pacnio3HaBath (U3HUECKHE SIBICHUS (MPOILECCH) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKHA M KBAaHTOBOUM (DM3HMKH: AJIEKTPUYECKas MPOBOJUMOCTh, TEIIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE JEHCTBUS TOKAa, B3aMMOJCIHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
WHAYKIHS, JCHCTBHE MAarHUTHOTO IIOJII HAa MPOBOJHUK C TOKOM U JIBIDKYIIHUWCS 3apsi,
AJIEKTPOMArHUTHbIE KOJICOAHUs M BOJIHBI, IPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenomiieHue, WHTephepeHmnus, audpakiuus U TMOJSIpU3ANUS CBETa, JTUCIEPCUs CBETa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHne, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJ0PO/Ia, €CTECTBEHHAsI U ICKYCCTBEHHAS PAIMOAKTUBHOCTD;

ONKCHIBATh M3y4YEHHBIE CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MArHUTHBIC, ONTHUYECKUE,
AIIEKTPUYECKYIO MTPOBOJMMOCTD PA3IUYHBIX CPEI) U JJICKTPOMATHUTHBIC SBIICHUS (IIPOLIECCHI),
UCHONB3Ysl (U3MYECKHE BEIMYMHBL: JJICKTPUYECKUN 3apsij, Cuila TOKa, DJIEKTPHUECKOe
HANPSDKEHUE, SJIEKTPUYECKOE COMTPOTUBIICHHUE, PA3HOCTh MOTSHIIMAIIOB, SJICKTPOABHKYIIAs CHIIA,
paboTta TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuwia JlopeHna, MHIYKTUBHOCTb
KATYIIKH, SHEPTUsl JJIEKTPUYECKOTO0 W MArHUTHOTO IIOJICH, TIEPUOA M YacToTa KojcOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U Cujia TOKa B MPOIECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (HOKyCHOE pACCTOSHHWE W ONTHYECKAas CHJIa JIMH3bI, NPU ONMUCAHUHM IPABWILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YyEMbIX BEJIWYMH, MX OOO3HAYEHHS] M €IUHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUINHAMH,

OMKCHIBATh M3yUCHHbIE KBAHTOBBIC SBJICHHUS U TPOLECCHI, HCIONB3YS (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M YacTOTa CBETAa, SHEPTUS U
uMnynsc (OTOHA, MEPUOJ TOJypachaaa, SHEPrHsl CBSI3W AaTOMHBIX SJAEp, MPU ONUCAHUU
MPAaBWIIBHO TPAKTOBATh (U3MUYSCKUN CMBICI WCIOIB3yeMbIX BEIMYMH, WX OOO3HAYCHHS U
€MHUIIBI, YKa3bIBaTh (POPMYJIIBbI, CBSI3BIBAIOLINE MAaHHYIO (PU3MYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BEIYUCIIATH 3HAUCHUE (PU3NICCKON BEITUYHHEI;

aHAIM3UPOBATh (U3WYECKUE TMPOIECCHl M SBIICHUSA, UCHONB3YS (U3NYECKUE 3aKOHBI U
OPUHIMIEI: 3akoH OMa, 3aKOHBI TIOCIEAOBATEIPHOTO W IMAPALICIBHOTO  COCIUHEHUS
MPOBOAHMKOB, 3akoH JDkoyns—JIeHna, 3akoH AJNEKTPOMArHUTHOW MHIYKIUH, 3aKOH
MPSIMOJIMHEHHOTO PACIPOCTPAHEHUST CBETA, 3aKOHBI OTPAKCHUS CBETA, 3aKOHBI MPEITOMIICHUS
cBeTa, YypaBHeHHe OHHIITeHHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPrUM, 3aKOH
COXPAaHCHHUS HWMITYJIbCA, 3aKOH COXpPAHEHHS DSJEKTPUYECKOTO 3apsia, 3aKOH COXpaHCHUS
MacCcOBOTO 4YHCIa, MOCTyNIaThl bopa, 3aKOH paJMOaKTUBHOTO pacmajaa, MpU ITOM pa3inyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYECKOE BBIPAXKCHHE W YCJIOBHS (TPaHUIIBI,
00JacTv) IPUMEHUMOCTH;

OTIPE/ICIIATh HAIPABJICHUE BEKTOPA WHIYKIIMA MArHUTHOTO TIOJIS MTPOBOJHHMKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3/1aBAEMOE TNIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEJOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX M KOCBEHHBIX HW3MEpPEHHWH: TMpu 3TOM  (OpPMYIHpPOBATH
npobiieMy/3aqady W TUIOTE3y Y4eOHOro OKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
MPETIOKESHHOTO 000PYI0BAHHUS, TPOBOJAMTH OMBIT M JOPMYITHUPOBATH BHIBO/IBI,

OCYIIECTBIISATh TPSMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, TPH ITOM
BBIOMpaATh ONTUMAIBHBIN CIIOCO0 W3MEPEHHS W HCIIOJIb30BaTh W3BECTHBIE METOJBI OICHKHU
MOIPEIIHOCTEN U3MEPEHU;

HCCJICIOBATh 3aBUCUMOCTH (DH3MYECKHUX BEJIMYMH C UCIIOJIB30BAHUEM TIPSIMBIX H3MEPECHHU:
IpU ITOM KOHCTPYHUPOBATh YCTAaHOBKY, (DMKCHPOBATH PE3yJbTAaThl MOJYYCHHON 3aBUCHMOCTHU
(GU3MYECKUX BEIMYMH B BHJE TaOMWI] M TpaduKOB, JeiaTh BBIBOJBI IO pe3ysibTaTaM
WCCIICJIOBAHHS,

coOrofaTh mpaBwia O€30MacHOTO TpyJa TMPH TPOBEJACHWHM HCCIICIOBAHUN B paMKax
y4e0HOrO0 OJKCIEPUMEHTa, Yy4eOHO-HUCCIEeNOBATEILCKOH M MPOEKTHOW JESATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONUCTB U J1aOOpaTOpHOro 000pyA0BaHNUS;



pemiate pacyéTHBIE 3aJadd C SBHO 3aJaHHOM (M3MYECKOW MOJENBIO, HCHOIb3YS
¢du3nUeckre 3aKOHbI M MPUHIUIIBI, HA OCHOBE aHaJN3a YCIOBHS 337ayll BHIOUPATH (PU3HUECKYIO
MOZI€TIb, BBIACHATH (DU3MYECKHE BEIWYMHBI U (QOPMYJIBbl, HEOOXOIUMBIE Ui €€ pelIeHus,
MMPpOBOAUTH paC‘-IéTLI 1 OICHHUBATDH PCAIIBHOCTD IMOJIYUCHHOT'O 3HAUCHUA (1)I/I3I/I‘-I€CKOI\/JI BCIINYHHBI;

penraTth KayeCTBEHHBIC 3a/1a4d: BBICTPAWBATH JIOTMUYECKH HETNPOTHBOPEUMBYIO IETOUYKY
paccyXKIeHHU C ONIOPO HAa N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SIBIICHHUS;

UCIIONIb30BaTh NPU  pEUIEHUH YYeOHBIX 3aJad COBpeMEHHble HH(OpMannOHHBIC
TEXHOJIOTUU Ui TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETAMH U TPEACTABICHUS y4eOHOH u
HAy4HO-TIONYJISIPHOM HMH(OpManuy, NOJXYYEHHOH W3 pa3IM4HBIX HCTOYHHMKOB, KPHTHYECKH
aHAJIM3UPOBATh NOTy4aeMyI0 HH(POPMAIHIO;

OOBACHATH NPUHIMIBI ICHCTBUS MAIIMH, TPHOOPOB M TEXHMUYECKUX YCTPOICTB, pa3IndaTh
yCIIOBHS UX 0€30MacHOTO MCIIOJIb30BAaHMS B IOBCETHEBHOM JKU3HU;

NPUBOJHUTE MPHMEPHI BKJIAJa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3sBUTHE
HaYKH, B 00BSICHEHHE MPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHUECKHE 3HAaHUS MO (HU3UKE B IIOBCEAHEBHOW JKU3HH IS
oOecnieueHus 6€30MacHOCTH MpU 0OpallleHUH C IPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXpaHEHHsI 30POBBS U COOJIIOICHHS HOPM DKOJIOTHYECKOTO TIOBEJICHUS B OKPY KalOIIeH cpee;

paboTaTh B IPYyMIIE C BHIIIOJIHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IUIAHUPOBATh padboTy
TPYIIBl, PpAlMOHANBHO PACHPEACNIATh OOSM3aHHOCTH M IUIAHUPOBATh JICSTENBHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, AACKBATHO OLICHMUBATHL BKJIAJ KaAXXAOTO U3 YYACTHHUKOB I'DYIIIBLI B
pelIeHne paccMaTpUBaEMOil TPOOIEMBI.



3. TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoJsunuecTBO 4acos DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne n/n NpOrpamMmbl Bcero Kontpoaenbie — IIpakTuieckue o0pa3oBaTe/bHbIE
pecypchbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
1.1 dusrka u METOIBI HAYYHOTO ITI03HAHUS 2 Enbmorexa OK
' A y https://m.edsoo.ru/7f41bf72
Hroro mo pasueny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarnia 5 https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2.2 Aunamuka ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 Bronmozexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 bubnuoteka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
3.2 OCHOBBI TEPMOMHAMHUKH 10 https://m.edso00.ru/7f410bf72
33 ArperaTHble COCTOSIHUSI BEILIECTBA. 5 bubnnoreka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Pa3nen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK
41 DUICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIM 3NeKTpuYecKuil TOK. TOKHU B 12 bubnmnoreka [JOK



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

‘ pa3IMYHBIX Cpelax

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

Hroro no pazgeny 22
PeszepBHoe Bpemsi 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne n/mm f;ﬁ‘;?;ﬁ:::me PAILCIOB M TEM Beero Kontposbubie IIpakTHueckue E)Ig;)(zl::g::;Baleee:;bﬂm e
padoThI padoThbI pecypebi
Paszpnen 1. JIEKTPOIMHAMMUKA
11 MaruutHoe noJsie. JIeKTpOMarHuTHasI 11 1 3 bubmuorexa [JOK
WHTYKIIHS https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4ecKue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
KOJICOaHUsI https://m.edsoo.ru/7f41c97c
29 MexaHn4YecKHe U 3J1€KTPOMArHUTHBIE 5 1 bubnnorexa [HOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnnoreka [JOK
23 Onruia 10 3 https://m.edsglru/?f41c97c
Hroro no pazgeny 24

Pasnea 3. OCHOBBI CIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crielIMaIbHON TEOPUHU 4 1 bubnunoreka [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pasznen 4. KBAHTOBAS ®U3UKA
. bubnuorexa [JOK
4.1 DJIEeMEHThI KBAHTOBOW ONTUKHU 6 https://m.edsoo.ru/7f41¢97¢
bubmuorexa [JOK
42 Crpoetine aroma 4 https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 571pO S https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKHU



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK

5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIEE TIOBTOPEHUE
bubnunoreka [JOK
61 Obobuaromee nosropente 4 https://m.edscL)E).ru/7f41c97c
Hroro no pazaeny 4
PezepBHOE BpeMms 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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