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Paznen 1. @u3uka ¥ MeTOAbI HAYYHOT'O O3HAHUSA
®duznka — Hayka o npupoge. Hayunsle METOIBI MO3HAHMS OKpY’Karolero Mupa. Poip 3KkcniepuMeHTa U TEOpUM B
IPOLECCE MTO3HAHUS IPUPOJIbl. DKCIIEPUMEHT B (PU3HUKE.
MonenupoBanue Gu3nYeCKuX SBICHUA U mpolieccoB. Hayunbie runote3sl. Ou3nyueckrue 3aKOHBI U TEOPUH. | paHHIIbI
MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [[pUHIIAIT COOTBETCTBUS.
Pounb 1 MecTo (pu3uKku B pOPMUPOBAHUN COBPEMEHHOW HAyYHOU KapTUHBI MUpPa, B IPAKTUUYECKON AESITEIbHOCTHU JIOAEH.
Jlemoncmpayuu
AHanoroBble 1 HU(PPOBBIE U3MEPUTENBHBIE TPUOOPHI, KOMITBIOTEPHBIE JATYHKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuxa

Mexannueckoe amxeHrne. OTHOCUTEIBHOCTh MEXaHUUECKOTOo ABMKEeHUA. Cucrema orcuéra. Tpaekropus.

[Tepememnienue, CKOpOCTh (CpeaHsIsE CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MaTepUaIbHON TOUYKH, UX TTPOCKIIUH
Ha OCH CUCTEeMbI KoopauHaT. CloXeHHUE NEPEMEIICHUN U CIIOKEHUE CKOPOCTEH.

PaBHOMepHOE M PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE JBrKeHHE. [paduKu 3aBHCUMOCTH KOOpJWHAT, CKOPOCTH,
YCKOPEHUS, IyTH U IEPEMEILICHUS MATEPUAIBHOW TOUYKHA OT BPEMEHH.

CBobOosHOE TIafieHue. Y CKOpeHUE CBOOOIHOTO MaiCHUS.

KpuBonuneitHoe nBmxeHue. [BUKEHNE MAaTepUaTIbHOW TOYKH MO OKPY>KHOCTH € MOCTOSIHHOW MO MOJYJII0 CKOPOCTBIO.
YrioBasi CKOpOCTh, TUHEHHAsI CKOPOCTh. [leproa u yactora obpamenus. [{eHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHudeckne yCTpOMCTBA M IPAKTUUYECKOE IMPUMEHEHUE: CIUJIOMETp, ABUKEHUE CHAPSANIOB, LECMHBIE U PEMEHHBIC
rnepenayvu.

Jlemoncmpayuu

Mojenb cucTeMsbl OTCUETA, UILUTIOCTPAIUS KUHEMATHUYECKUX XAPAKTEPUCTUK IBUKCHUA.



[IpeobOpazoBanue ABMKEHUH C UCTIOJIb30BAaHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OpOoIIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTANIBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hanpagienne ckopocTu Ipu ABM>KEHUH MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3yuyeHne HepaBHOMEPHOTO IBUKEHUS C LIEJBIO ONPENCICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHONIICHUS MEXAY NYTSIMH, NPOWUJICHHBIMH TEJIOM 3a IOCIEI0BATEIIbHBIE PABHBIE MPOMEKYTKH
BPEMEHHU IIPU PAaBHOYCKOPEHHOM JIBMKEHUU C HAYAIIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOMN )KUIKOCTH.

N3yuenue nBuxeHus Teia, OPOIIeHHOTO TOPU3OHTAIIBHO.

Tema 2. /lunamuxa

[Tpuauun otHOcuTensHOCTH [ anmmiies. [lepBeiit 3akoH HeroToHa. MlHEpLmanbHbie CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3uuunn cui. Bropoii 3akon HeloToHa A1 MaTepuaabHOM TOYKU. TpeTuid 3aKOH
Hprotona st MatepuanbHBIX TOYEK.

3akoH BceMUpHOTO TAroTeHus. Cuna tsokectu. IlepBas kocMuueckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, ckoyibkenus, kauenusi). Cuna tpenusi. Cyxoe tpenue. Cuiia TpeHHS CKOIBKEHHS U CHJIa
Tpenust nokosi. Koadduuuent tpenus. Cuna CONpOTUBIICHUS NMPU JBKEHUU Teja B )KUJIKOCTH WM Tase.

[TocTtynarenbHOE U BpalllaTesIbHOE JBMKEHUE a0COIIOTHO TBEPAOTO Tea.

MOMEHT CHJIBI OTHOCUTENBHO OCH BpalleHud. [lnedo cubl. YCnoBus paBHOBECUS TBEPAOTO TEIIA.

TexHuueckne yCTpOMCTBAa U MPAKTUYECKOE TPUMEHEHHNE: TTOAIIUITHUKH, IBUKEHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SBnenne nHepUUH.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIINX TEJI.

Bropoii 3akoH HerotoHna.



N3mepenne cu.

CrnoxxeHue cuil.

3aBUCHUMOCTb CHJIbl YIPYTOCTH OT A€(pOpMaLHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U I1aJICHUN.

CpaBHEHHE CUJT TPEHHUSI IOKOS, KAUEHHS U CKOJIbKEHUSI.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buael paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1adopamopivie pabomut

N3ydeHne nBuxeHUs OpycKa M0 HAKJIIOHHON IJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTU CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3UHOBOM 00paslie, oT ux aedopmaluu.

Hccnenosanue yciioBril paBHOBECHS TBEPAOTO TENA, UMEIOLIETO OCh BPAICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

Nmmynbc MaTepuanbHOM TOUKH (Te€na), CHCTEMbl MaT€pUANIbHBIX TOUYEK. VIMITyJIbC CHIIBI U U3MEHEHUE HMITYJIbCA Tea.
3aKOH COXPAaHEHMsI UMITYJIbCa. PEaKTUBHOE IBU)KEHHE.

Pabota cunbl. MOIHOCTH CUJIBL.

Kunernueckas sHeprusi MarepuanbHOi TOUkU. Teopema 00 M3BMEHEHNN KHHETUYECKON SHEPTUU.

[TorenuumanbHas sHeprus. [loTeHmanbHas 3Heprust ynpyro aeopMUpOBaHHON NpyxuHbI. [loTeHUHanbHas sHeprus
Tesna BOJIM3U MOBEPXHOCTH 3EMIIH.

[loTeHunanbHble U HEMOTEHIMAIbHbIE CHIIbl. CBs3b pa0OOThl HEMOTEHUHUAIBHBIX CHJI C U3MEHEHHUEM MEXaHHYeCKOH
DHEPIUU CUCTEMBI TEJl. 3AKOH COXPAaHEHUS MEXaHUYECKON JHEPTUH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

TexHuyeckue yCTporuCTBa U MPAKTUYECKOE MPUMEHEHHE: BOTOMET, KONIEP, IPYKUHHBIN MTUCTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOEC IBHIKECHHUE.

[lepexoa NOTEeHMAILHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopuvie padomoi



N3yyeHune adCOMOTHO HEYNPYTOro yAapa ¢ MOMOIIbIO ABYX OAMHAKOBBIX HUTSHBIX MAasTHUKOB.
HccnenoBanue cBsi3u pabOThI CHIIBI ¢ K3MEHEHHEM MEXaHUYECKON SHEPTUHU Tella Ha MIPUMEPE PACTSHKEHUS! PE3UHOBOIO
KIyTa.

Pazgea 3. MoaekyasipHas (pu3uka 1 TEPMOAUHAMMKA

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUUECKOU Meopuu

OcCHOBHBIE TOJOKEHUS MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U MX ONBITHOE O0OCHOBaHWE. BpOoyHOBCKOE IBHKEHUE.
Huddysus. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUIl BellecTBa. MoJIesn CTpOeHuUs ra30B, KUAKOCTEH U TBEPABIX Tell
1 OOBACHCHUE CBOMCTB BelIECTBA Ha OCHOBE ATUX Mojene. Macca u pasmepsl Mosiekyn. KoiauyecTBo BelecTsa.
[ToctostnHas ABoranapo.

TeruoBoe paBHoBecue. Temneparypa u e€ nsmepenue. llkana remneparyp Llenbcust.

Monens naeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJISPHO-KMHETUYECKOW TEOPUH HICAIbHOTO ra3za. AOCOOTHAs
TeMIrepaTypa KaKk Mepa CpeaHEeld KNHETHUECKON 3HEPrur TEIJIOBOTO JIBMKEHUA yacTull rasza. lllkama temneparyp KenbBuHa.
I'azoBbIe 3akoHBI. YpaBHeHHe MenneneeBa—Knaneiipona. 3akon [lanerona. M3omponeccsl B HACaIbHOM ra3e ¢ MOCTOSTHHBIM
KOJIMYECTBOM BellecTBa. [ 'paduyeckoe npeicTaBieHre U30IPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa U MPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OAPOMETP.

Jlemoncmpayuu

OnbIThI, JOKa3bIBAOIINE JUCKPETHOE CTPOCHHUE BEIIECTBA, POTOrpadru MOJEKYJI OPraHUYECKUX COSTMHEHU.

OnbiThl 10 U PY3UN )KUIAKOCTEH U ra30B.

Mopens 6pOyHOBCKOTO JBUKEHUS.

Mogens onbita llTepHa.

OnbIThI, TI0Ka3bIBAIOIIUE CYIIIECTBOBAHUE MEKMOJIEKYISIPHOTO B3aUMOICHCTBUSI.

Mopaenb, WIOCTpUpyoIias IpUpPoaY AaBICHUS T'a3a Ha CTEHKU COCY/a.

OnbITHl, WILTIOCTPUPYIONINE YPAaBHEHUE COCTOSIHUS UI€aIbHOTO T'a3a, U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul



Omnpenenenre Macchl BO3/1yXa B KJIACCHOM KOMHATE HAa OCHOBE U3MEPEHH 00bEMa KOMHATBI, JABJICHUS U TEMIIEPATyPhI
BO3/yXa B HEW.

Hccnenoanne 3aBUCUMOCTH MEKTY ITapaMeTpaMH COCTOSIHUS Pa3pEAKEHHOIO rasa.

Tema 2. Ocnosvlt mepmoouHamuku

TepmoauHamMuyeckas cuctemMa. BHYTpEHHsIsI 3HEprusi TEPMOJMHAMHYECKOW CHCTEMBI M CIOCOOBI €€ H3MEHEHHS.
KonnuectBo Ttemnotrel u pabora. BHyTpeHHssE SHEprusi OJHOATOMHOTO HJCATbHOTO Tra3a. Buasl Teruionepenayu:
TEIJIONPOBOAHOCTh, KOHBEKIMS, U3TyUYEeHHE. Y eIbHAs TEIUIOEMKOCTD BellecTBa. KoMyecTBO TEmIOTHI TP TEIIONEPEaaye.

[Tonsitue 06 agunadbatuoMm nporiecce. [lepBriil 3akoH TepMoaHaAMuUKU. [I[puMeHeHre epBoro 3aKoHa TEPMOJIUHAMUKH K
u3onpoueccam. ['paduueckas uaTepnperanus paboThl rasa.

BTtopoii 3akon TepmoanHaMuku. HeoOpaTuMoCTh MPOIEecCOB B MPUPO/IE.

TeroBble MamuHbl. [IpuHUUOB ASHCTBUS TEIUIOBBIX MamMH. I[IpeoOpa3oBaHus >HEPruM B TEIUIOBBIX MAalIMHaX.
Kosdouuuent nonesHoro naeiictBus temaoBod Mamubbl. ukn KapHo u ero ko3¢@duUIMEHT MOJE3HOro JEHCTBUS.
DKOJIOTMYECKHE MTPOOIIEMBI TETNIOIHEPTETUKH.

TexHuyeckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHE: JABUraTeNlb BHYTPEHHETO CrOpaHusi, ObITOBOW XOJIOAUIIbHUK,
KOHJUIIMOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpEHHEN SHEPruu Teja Mpu COBEPIIEHUU pabOThl: BbUIET MPOOKH U3 OyTHUIKH MOJ JEHCTBUEM CXKATOTO
BO3JlyXa, HarpeBaHue 3pupa B JATyHHOU TpyOKe IMMyTEM TpeHUS (BUACOAEMOHCTPAIINS).

N3meHeHne BHYTpEeHHEN dHEepTrun (TeMIiepaTyphl) Tea IpH Terionepeaaye.

OneIT M0 aAMabaTHOMY paCIIMPEHUIO BO3/IyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, IBUTaTENsl BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO JIBUTaTEJIsl.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenne yaeapHON TEIII0EMKOCTH.

Tema 3. Acpecamnibie cocmoanus eewyecmea. Pazosvie nepexoont

[TapooGpazoBanue u konaeHcamusi. Mcnapenue u kurneHue. AOCONIOTHAsS M OTHOCUTENbHAS BIAXKHOCTH BO3AYXa.
Hacepiennsiii nap. Y aenpHas TeIioTa napooOpa3zoBaHusi. 3aBUCUMOCTb TEMIIEPATYPbI KUTICHUS OT J1aBJICHUSI.



Teépmnoe Teno. Kpucrammueckue u amopdHbie Tela. AHU30TPOMHS CBOWCTB KPUCTALIOB. JKHIKUE KPUCTAJUIBI.
CoBpemennbie Matepuaisl. [InaBienne u kpuctaym3anus. Y aenbHas TeroTa miasieHus. Cyonumanus.
VYpaBHeHue TermioBoro danaHca.

TexHuyeckre yCTpONCTBA M TMPaKTHYECKOE IPUMEHEHHE: THUTPOMETP M TCHUXPOMETP, KaJlOPUMETP, TEXHOJIOTHH
MOJTYYEHHS] COBPEMEHHBIX MAaTEpPUAJIOB, B TOM YUCJIE HAHOMATEPUAIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIILIEHHBIX TTAPOB.

Kunenue npu moHW>XKeHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAYKHOCTH.

HaOntonenue HarpeBaHus U MIABJICHUS KPUCTAIUIMUECKOTO BEILIECTRA.

JleMoHcTpalusi KpucTasioB.

Vuenuuecxuii sxcnepumenm, iabopamopuvle pabomeol

N3Mepenre OTHOCUTENBHOM BIaKHOCTU BO3yXa.

Pa3znen 4. JiaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

OneKkTpu3anus Tea. OJNeKTpUuyYecKuid 3apsan. [IBa Buaa 53JeKTpUYEeCKHX 3apsiioB. IIpOBOIHUKH, AMDIEKTPUKH H
MOJIYITPOBOJJHUKH. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsija.

B3anmopneiictue 3apsanoB. 3akoH Kymona. TouedyHbI 3eKTpUUECKU 3apsal. DNeKTpuyeckoe nose. Hanpsk€HHOCTD
ANEKTpUUECKOro nojs. [[puHun cynepno3uuuu 3MeKTpUUecKux nojieil. JInuum HanpskKEHHOCTH 3JEKTPUUYECKOTO TOJIS.

PabGora cun snekrpoctatudeckoro mois. [lorennuman. Pasznocts moreniuanoB. [IpoBOMHUKM M JAUDIIEKTPUKH B
AIEKTPOCTATUYECKOM TT0JIE. JIM3IIeKTprYEeCcKasi MIPOHULAEMOCTb.

DNeKTpoEMKOCTh. KoHieHcaTop. DIeKTPOEMKOCTD MIIOCKOT0 KOHJICHCATOpa. DHEPTUS 3apsSKEHHOTO KOHAEHCATOpA.

TexHuueckue ycTpoicTBa M MPAKTHUUECKOE MPUMEHEHHE: DJIEKTPOCKOI, AJIEKTPOMETP, AJIEKTPOCTaTHYECKas 3alluTa,
3a3eMJICHUE JIEKTPONPUOOPOB, KOHJIEHCATOP, KOMMUPOBAIBHBIN anmapar, CTpyHHBIN PUHTED.

Jlemoncmpayuu



Y CTpONCTBO U MPUHIMIT AECUCTBUS dJIEKTPOMETPA.

B3auMoericTBrE HA3EKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOOHUKH B AIEKTPOCTATUYECKOM MOJIE.

DJIeKTpOCTaTUYECKasl 3alUTA.

JIM3AEKTPUKH B 3IEKTPOCTATUYECKOM TMOJIE.

3aBUCUMOCTh DJICKTPOEMKOCTH IUIOCKOTO KOHAEHCATOpa OT IUIOMIAAM T[UIACTHH, PACCTOSHUS MEXKIy HUMU U
IUAIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHAEHCATOPa.

Vuenuueckuii skcnepumenm, nabopamopusvie pabomol

N3mepenne 31eKTpoEMKOCTH KOHAEHCaTOopa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIIOBHS CYIIECTBOBAHUS JIEKTPUUYECKOro Toka. Mictounuku Toka. Cuna toka. [IocTosHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE CONPOTUBIICHHE. YENbHOE CONPOTUBJIEHHE BemecTBa. [locimenoBarenbHOe, MapalIENbHOE,
CMEIIIaHHOE COEIMHEHNE MPOBOIHUKOB.

PaboTa snexrpuyeckoro Toka. 3akoH [[xoyns—JIeniia. MOIMIHOCTh AIEKTPUYECKOTO TOKA.

DJNIEKTPOJIBHXKYIAasi CUJia M BHYTPEHHEE CONPOTHBJIECHUE HCTOYHHMKA TOKa. 3akoH Oma sl MOJHOM (3aMKHYTOM)
aneKTpuyeckoil uenu. KopoTkoe 3aMbIkaHue.

DJIeKTPOHHAsI TMPOBOJUMOCTh TBEPJBIX METAIOB. 3aBUCUMOCTh COMPOTUBIICHHS METANIOB OT TEMIIEPATYPHI.
CBepXIIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOWMCTBA AJIEKTPOHHBIX ITYYKOB.

[TomympoBonuuku. CoOCTBEHHas ¥ TPUMECHAs MPOBOJAMMOCTh TOJYNpOBOAHMKOB. CBoiicTBa pP—N-miepexona.
[TonynpoBOTHUKOBEIE TPUOOPHI.

DJIEKTPUYECKUM TOK B PaCTBOpaX M paciiaBax IEKTPOIUTOB. DICKTPOIUTHYECKAS JUCCOIUALINS. DICKTPOIIH3.

DJIIEKTPUYECKU TOK B razax. CaMOCTOSITENbHBIN U HECAMOCTOSATENbHBIN pa3psan. Monnus. [1nazma.



TexHuyeckue YyCTpONCTBA W NPAKTHUUYECKOE NPUMEHEHHUE: aMIepMETp, BOJBTMETP, PEOCTaT, MCTOUYHHKHU TOKa,
ANIEKTPOHATPEBATEIbHBIC MPUOOPHI, AJIEKTPOOCBETUTEIBHBIC MTPHUOOPHI, TEPMOMETDP COMPOTHBICHHS, BaKyyMHBIN JTHOI.
Tepmucropsl u POTOPE3UCTOPHI, MOJTYITPOBOTHUKOBBIN U0/, TajbBaHUKA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS I[WIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOMIAAM TMOMNEPEYHOTO CEYEHUsd U
Marepuana.

CwmelaHHoe COeIMHEHUE MPOBOIHUKOB.

[IpsiMmoe wu3MepeHHue BIEKTPOABWKYIIEH Ccuiibl. KOpOTKOE€ 3aMbIKaHME TajJbBaHUYECKOTO JJIEMEHTa W OIEHKa
BHYTPEHHETO CONPOTUBJICHUS.

3aBUCUMOCTb COITPOTUBIICHUS METAIIJIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTH 3IEKTPOIUTOB.

HckpoBoii pa3psi U MpOBOAUMOCTb BO31yXa.

OJHOCTOPOHHSS MPOBOJAUMOCTD AMO/1A.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomol

N3ydyeHne cMENIaHHOTO COEIMHEHUS PE3UCTOPOB.

N3Mepenne 2JeKTpOABMKYILEH CHUITbI MICTOYHUKA TOKA U €r0 BHYTPEHHET0 COMPOTUBIICHMUSI.

Habmronenue amexTpoiusa.



MexnpeaMeTHble CBA3H

N3yuenune kypca ¢usnuku 6a30Boro ypoBHs B 10 Kiacce OCYIIECTBISETCS ¢ YUETOM COMCPKATEIHHBIX MEKITPEAMETHBIX
CBsI3€H ¢ KypcamMy MaTeMaTHKH, OMOJIOTUH, XUMUU, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemnvle nouamusi, CBSI3aHHBIE C W3YYEHMEM METOJIOB HAYYHOTO IIO3HAHUS: SBJICHHE, HAy4yHBIM (akT,
TUNnoTe3a, Gpu3nyecKkas BeIMunHa. 3aKOH, Teopus, HabI0IeHIE, SKCIIEPUMEHT, MOJICIMPOBAHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa: penieHne CUCTEMbl ypaBHEHUH, JTMHEWHas (QyHKIMs, mapaboia, runepbosna, X rpadukd U CBOWCTBA.
Tpuronomerpuyeckue QyHKIMH: CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIAECTBO,
BEKTOPBI U UX MPOEKIMH HA OCU KOOPJAUHAT, CII0KEHUE BEKTOPOB.

buonocus: mMexaHn4yeckoe JBHKEHUE B KUBOW mpupoje, 1udpdys3us, 0cMoc, TEIJIO00OMEH KMBBIX OpPraHU3MOB (BUIbI
TEIJIONEepPEaur, TEMJIOBOE PABHOBECHE), JIEKTPUUECKHE SIBICHUS B )KMBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJb BEUIECTBA, MOJISIPHAs Macca, TEIUIOBbIE
CBOMCTBa TBEPABIX TEJ, >KUJIKOCTEW M Ta30B, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, AJIEKTPOJUTHYECKAs JUCCOLMALIMS,
raJbBaHUKA.

l'eoepaghus: BNaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHHE ABUKEHUN C MCIOJIb30BAHUEM MEXAHHU3MOB, YUYET TPEHUS B TEXHUKE, MOJAIIUITHUKH,
MCIIOJIb30BAaHUE 3aKOHA COXPAHEHUsl UMITYJIbCa B TEXHUKE (pakeTa, BOJAOMET U Ipyrue). J{Burarenb BHYTPEHHETO CrOpaHus,
napoBasi TypOuHa, ObITOBOW XOJIOAUIBHUK, KOHAUIIMOHEDP. TEeXHOJOTNHU MOJTyuYeHUsI COBPEMEHHBIX MaTepUalioB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, U HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3allluTa, 3a3€MJICHUE 3JEKTPONpPUOOpPOB, KCEPOKC, CTPYWHBI
MIPUHTED, ANEKTPOHArpeBaTEIbHbIE TPUOOPHI, ANEKTPOOCBETUTEIbHBIE TPUOOPHI, FaTbBAHUKA.
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Pa3znen 4. DieKTpoAMHAMMKA

Tema 3. Mazcnummnoe noje. In1eKmMpOMAZHUMHAA UHOYKUUA

[ToctostHHBIE MarHUTHI. B3anmMoAelnCTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHoE moje. BekTop MarHMTHOW MHAYKIWH.
[IpyHIMI CynEepro3UIMM MarHUTHBIX Nosie. JImHuM MarHuTHOM MHAYKUMHM. KapThHa JTWHAM MAarHUTHOW MHIAYKLIHMH ITOJIS
IIOCTOSIHHBIX MarHuTOB.

MarauTHoe noJie MPOBOJHUKA C TOKOM. KapTuHa JTMHMI UHAYKIIMM MAarHUTHOTO TOJISl JNIMHHOTO MPSIMOTO MPOBOIHUKA
Y 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJAHUKA, KATYIIKHA ¢ TOKOM. OnbIT DpcTteaa. BzanmoaencTBrue NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaIlPaBJICHUE.

Cuia Jlopennia, e€ MOyJib ¥ HalpapiieHUE. JIBI)KEHHE 3apsHKEHHOM YacTHUIIBI B OJTHOPOJTHOM MarHMTHOM mojie. Pabora
cuiibl JIopeHna.

SIBneHue AIEKTPOMAarHUTHOM MHAYKIMU. [I0TOK BEKTOpa MarHUTHOM MHIAYKUMHU. DJIEKTPOABHKYIIAS CHJIA MHIYKLUU.
3aKOH dJIEKTPOMAarHUTHOW nHAyKmu Papanes.

BuxpeBoe anekTpudeckoe moJie. DICKTPOABIKYIIAS CUIa UHAYKIMU B MPOBOAHUKE, NBUKYIIEMCS MOCTYNATEIbHO B
OJHOPOJTHOM MarHUTHOM IIOJIE.

[Ipasuo Jlenua.

NuaykTUBHOCTD. SIBI€HUE CAMOMHAYKIUH. DJIEKTPOABMKYIIAS CUIa CAMOUHIYKIIUH.

DHEeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHu4yeckre yCTpoMCTBa U MPAKTUYECKOE TPUMEHEHHE: MOCTOSHHBIE MATHUTHI, SJIEKTPOMATHUTHI, SJIEKTPOBUTATEb,
YCKOPHUTEIU 3JIEMEHTAPHBIX YaCTUL, UHAYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO MyYKa MATHUTHBIM TOJIEM.

JIuHUM UHIYKIIUX MarHUTHOTO MOJIA.



B3anmonencTsue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JencrBue cumbl JIopeHIia Ha HOHBI AJIEKTPOJIUTA.

SIBlIeHUE PIIEKTPOMArHUTHON MHIYKIIUH.

IIpaBuino Jlenna.

3aBUCUMOCTb JICKTPOJABUKYILECH CHIIBI MHIYKIIMU OT CKOPOCTU U3MEHEHHSI MAarHUTHOTO MOTOKA.
SIBiIeHME CAaMOMHYKIIUN.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3ydeHnrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

UccnenoBanue nercTBUS MOCTOSSHHOTO MAarHUTA HA PAMKY C TOKOM.
UccnenoBanue siBiIeHUS 3JIEKTPOMATHUTHON UHAYKIIUH.

Paspnen S. KosieOanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMAZHUMHbIE KONEOAHUA

KonebarenbHast cucrema. CBoOoAHBIE MexaHMUeckue kosebOaHusa. ['apmonuveckue koneOanus. I[lepmon, uvacrora,
amMInTyna u ¢gasa konedanuid. [IpykuHHBIA MasTHUK. MaTeMaTuuecKiil MasTHUK. Y paBHEHUE TAPMOHUYECKUX KOJICOaHUM.
[IpeBpalieHre sHeprun Npyu rapMOHNYECKUX KOJIEOaHUSX.

Konebarenbubiii kOHTYp. CBOOOAHBIE 53JIEKTPOMAarHUTHBIE KOJEOAHUS B MACATBHOM KOJI€0AaTeIbHOM KOHTYpE.
AHanorus MexJy MEXaHHYECKHUMH U 3JIEKTPOMAarHUTHbIMU KoJieOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUS SHEPTHH B
UJeaNbHOM KOJIEOATEIbHOM KOHTYDE.

[IpeacraBnenue o 3aryxaronux kKoseOaHusx. BouiHyX)7eHHbIE MexaHWueckue KojeOaHus. Pezonanc. BwiHyxkaeHHBIE
AJIEKTPOMarHuTHbIE KOJeOaHusl.

[Tepemennsiil TOK. CHHYCOUIANIBHBIN TEPEMEHHBIN TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUTUTYAHOE U AEHCTBYIOIIEE
3HAYEHUE CUJIbI TOKA U HAIIPSKEHUS.

Tpanchopmarop. [IpousBonacTBo, mepeaaya M MOTPEOJIEHUE AIIEKTPUUYECKOW SHEPruu. DKOJOTHYECKHE PUCKU TPHU
IIPOU3BOJICTBE NIEKTPOIHEPTrUK. KylibTypa HCIoab30BaHus SJIEKTPOIHEPIUU B IIOBCEAHEBHOM KU3HHU.



TexHuueckue yCTpOHCTBA M NMPAKTUYECKOE NMPUMEHEHHUE: AJIEKTPUYECKUN 3BOHOK, T'€HEPATOP NEPEMEHHOIO TOKa,
JIMHHH DJIEKTpOIepesay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB Koae0aTeNbHON CUCTEMBI (ITPY>KUHHBIN WJIM MATEMATHYECKUI MasiTHUK).

HaGnronenue 3aTyxarommx KoJaecOaHmii.

HccnenoBanne CBOMCTB BBIHYXICHHBIX KOJI€OaHUH.

Ha6nronenue pe3onanca.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcunorpaMMsl (3aBUCUMOCTHU CHIIBI TOKA U HANPSYKEHUS] OT BPEMEHM) AJIs SJIEKTPOMArHUTHBIX KOJIeOaHMiA.

Pe3onaHc npu nmociie0BaTeIbHOM COEUHEHUN PE3UCTOPA, KATYIIKA HHIYKTUBHOCTH U KOHAEHCATOpa.

Mopenps TMHUY IEKTPONEPEAAYH.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomol

HccnenoBanue 3aBUCMMOCTH IIEpHO/ia MajbIX KoJeOaHUi Ipy3a Ha HUTHU OT JAJIMHBI HUTU U Macchl Tpy3a.

HccenenoBanue NEpeMEHHOIO TOKA B LIENIH U3 MOCIEA0BATEIBHO COEIMHEHHBIX KOHIEHCATOPA, KaTYIIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUMHBLE 6OJIHbL

MexaHnuueckue BOJIHBI, yclioBUd pacrnpocTpanenus. Ilepumon. CKoOpocTh pacnpOCTpaHEHHs] U JJIMHA BOJIHBIL
[Tonepeunslie 1 npoosibHBIE BOJIHBL. HTEpdhepeHms u qudpakius MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMAarHUTHHIE BOJIHBL. Y CIIOBHS U3TyUYEHUs 3JI€KTPOMArHUTHBIX BOJIH. B3anmuas opuenranus Bektopos E, B, V B
ANIEKTPOMArHUTHON BoHE. CBOWCTBA AJIEKTPOMATrHUTHBIX BOJIH: OTpaXeHHE, MPETOMIICHHE, MOoJspu3auus, audpakxius,
unTepdpepeHius. CKopocTb JEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTpOMarHUTHBIX BOJH. [[puMeHEeHNE 2JIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[TpuHIMITBI paguOCBA3H U T€NEBUAEHUA. Panqnonokamus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEN CPELBI.

TexHnueckne ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBas IMarHOCTHKA B
TEeXHHUKE U METUIIMHE, pajap, paAuonpuEMHIUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neys.



Jemoncmpayuu

OO0pa3zoBaHue M pacIPOCTPAHECHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

Kone6momieecs Teo Kak UCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: M IpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Ha6nronenue natepdepenmu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HaHC.

HaGnronenue cBA3M TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUTATYION U 9aCTOTOM KOJIeOaHUH.

WccnenoBanue CBOMCTB  AJEKTPOMArHUTHBIX  BOJIH: OTpaXeHHE, MPEIOMJICHHE, MoJspu3auus, Iudpakius,
uHTephepeHITHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeitHOE pacnpocTpaHeHHWE CBeTa B OJHOpoAaHOM cpene. JIyd cera. Toueunslii
HMCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHbI OTpakeHus cBeTa. [locTpoenne n3o0paxeHnil B INIOCKOM 3epKaie.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUSI CBeTa. AOCONIOTHBIA TMOKazaTenb mnpernomiieHus. [logHoe BHYTpeHHee
oTpaxeHue. [IpenenpHblid yroi NoJHOTO BHYTPEHHETO OTPaKEHHUS.

Hucnepcus ceeta. CioxHbIi coctaB Oenoro cseta. LBer.

Cobwuparonye u pacceuBaroinye JUH3bl. ToHkas guH3a. DOKYCHOE PACCTOSIHUE M ONTHUYECKasl CHJIa TOHKOMW JIMH3BI.
[TocTpoenre nM300pakeHUt B COOMPAIONIUX M pacCEUBAIONIMX JUH3aXx. DopMylia TOHKOW JHH3bI. YBEJIUYEHHUE, TaBAEMOE
JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€OMETPUYECKON OTITUKH.

BonnoBas onrtuka. WuTepdepenuus cBera. KorepeHTHblE HMCTOYHHUKH. YCJIOBUS HAONIOJEHUS MAaKCUMYMOB H
MUHHUMYMOB B UHTEP(HEPEHIITMOHHOM KapTUHE OT IBYX CHH(pA3HBIX KOT€PEHTHBIX NCTOYHUKOB.

Hudpakuus cBera. Judpakmuonnas pemérka. YciaoBue HAOMIONCHNUS TJABHBIX MAaKCUMYyMOB TIpU TaJCHUH
MOHOXPOMATHYECKOTO CBETa Ha AUMPAKITMOHHYIO PEIIETKY.

[Tonsipusanus ceera.



TexHudeckue yCTpOWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKM, JIymna, (QoToamnmapar, MPOSKIIMOHHBIA armapar,
MHUKPOCKOII, TeIecKomn. BookoHHas onTuka, AUGPaKInoOHHAs PEeIIETKA, TOISIPOUI.

Jlemoncmpayuu

[IpsiMonuHeHOE pacpocTpaHeHHE, OTPAKEHHUE U MIpesioMIieHue cBeTa. OnTuiyeckue mprudophl.

[TomHOE BHYTpEeHHEE OTpakeHHe. Moeb CBETOBOIA.

HccnenoBanue CBOMCTB M300paKEHUI B JIMH3AX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmronenue natepdepeHnm crera.

Ha6nronenue nudpaxiuu ceera.

HaOnronenue nucnepcuu cBera.

[TomydyeHue cnekTpa ¢ MOMOIIIBIO TTPU3MEL.

[Tony4yenue cekTpa ¢ MOMOINIbIO JUGPAKIIMOHHON PEIIETKH.

Hab6nronenue nossipuzanuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3mepenne mokazaTens IpeIOMICHHS CTEKIIA.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIEHUAIBHON TEOPHUH OTHOCUTEILHOCTH
I'panuipl  TPUMEHMMOCTH  KJIIACCMYECKOM MeXaHUKH. llocTymarel cnenuanbHOM TEOPUM  OTHOCHUTEIIBHOCTH:
WHBAPUAHTHOCTbH MOJYJIsI CKOPOCTH CBETA B BaKyyMe, IPUHIIUI OTHOCUTENBHOCTH DWHILITEHHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU M COKPALLICHUE JIJTHHBI.
DHEprust U UMIYJIbC PEATUBUCTCKON YaCTHIIBI.
CBsi3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTUS MTOKOS.

Paznen 7. KBanTtoBas pusuka



Tema 1. Inemenmovt KGAHMOBOU ORMUKU

®oronbl. opmyina [1nanka cBs3u SHEPTUU POTOHA C €r0 YACTOTONW. DHEPTUS U UMITYJIbC (POTOHA.

Otkpeite u uccinenoBanue ¢porodpdexra. OnbiTel A. I'. CtoneroBa. 3akonbl (hoTodPdekta. YpaBHeHne DHIITEHHA
s hotoaddexra. «KpacHas rpanuiiay Gororddekra.

JlaBmenne cBera. OnbiThl 1. H. JIeGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

Texauueckne ycTpoicTBa M MPAKTHIECKOE MPUMEHEHHE: (POTOAIEeMEHT, (POTOMATUNK, COTHEUHAS OaTapes, CBETOIUO,.

Jlemoncmpayuu

®oT03(¢QheKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

CBeToaunosn.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopgpens atoma Tomcona. OnbiTel Pesepdopaa mo paccessuuto o -yactuil. [lnanerapHas moxaens atoma. Iloctynartbr
Bopa. Uznydyenue u morjioiieHre POTOHOB MPHU MEPEXOJie aToMa ¢ OJHOTO YPOBHS SHEPrUU Ha JIpyroi. Buibl cekTpos.
CnexTp ypOBHEHN YHEPTUH ATOMA BOJOPOAA.

BonnHoBble cBoiicTBa yactuu. Bonnsl ne bponia. KopnyckyisipHO-BOIHOBOU JIyaau3M.

CHoHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuYeckre yCTpPOMCTBA M MPAKTHUYECKOE MPUMEHEHHUE: CIEKTPaIbHBIM aHaiu3 (CIEKTPOCKOM), Jia3ep, KBAHTOBBIN
KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

OnpeneneHue JIMHBI BOJHBI Jla3epa.

HabGnroneHue TMHEHYATHIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabomol



Ha6nronenue nuHENYaToro crexkTpa.
Tema 3. Amomnoe a0po

SKCHepI/IMCHTI)I, AOKa3bIBAOIIHUEC CJIIOKHOCTHL CTPOCHUA AOpa. OTKpI)ITI/Ie pPaaAnOaKTHBHOCTHU. OnbITHI Pe3ep(1)0p11a 110
OIIPpCACIICHUIO COCTaBa PAAUMOAKTUBHOI'O  HM3JIYUCHU:I. CBoiicTBa aJ'H)(ba-, GCTa-,
PaaArOAKTUBHOCTH Ha ) KUBBIC OPIraHHU3MBIL.

raMmMa-us3JIydCHU:A.

Bnusiue
OtkpeiTHe npoToHa W HelTpoHa. HyknonHas moxens snapa ['eitzenOepra—lBanenko. 3apsa sapa. MaccoBoe 4HCIIO
anpa. M30Tomsl.

Anbda-pacnaa. DIEKTPOHHBIM U TO3UTPOHHBIN OeTa-pacnaj. 'amma-u3nydeHue. 3aKOH palnOaKTUBHOTO pacnaja.
DHeprus cBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.
Anepnsie peakuuu. [lenenue u cuHTE3 AIEP.

Anepnsiit peaktop. TepmosiaepHblii cunte3. [Ipo0aeMbl U TEPCIEKTUBDI AICPHON YHEPTETUKU. DKOJIOTUUECKUE ACTICKTHI
SIEPHON SHEPIETUKMU.

3JIGMGHTapHBIC YaCTHUIBI. OTKpBITI/Ie IIO3UTPOHA.
MGTOI[BI Ha6JIIOI[€HHSI N PCTUCTPpAalH 3JICMCHTAPHBIX YAaCTHII.

@yH/1aMEeHTaJIbHbIE B3aUMOJeHCTBUS. EMUHCTBO (pu3nuecKol KapTUHBI MUpA.

TexHUYeCcKre yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JNO3UMETpP, Kamepa BuibcoHa, sSAEpHBIM peakTop, aTOMHAas
oomba.
Jlemoncmpayuu
CYE€TYMK MOHUBUPYIOLINUX YACTHII.
Yuenuueckuii skcnepumenm, nabopamopsie pabomuvl

HccnenoBanue TpeKoB YacTull (110 TOTOBBIM (OoTOrpadusim).

Pa3zpges 8. DiieMeHTHI ACTPOHOMUM U ACTPOGUIMKH

Otanbl pa3BUTUA acTpoHOMUU. [IpuKkiIagHOEe U MUPOBO33pEHYECKOE 3HAYEHUE ACTPOHOMUM.

Bup 3Bé3qH0r0 HeOa. Co3Be3aus, IpKHe 3BE3/bI, INIAHETHI, UX BUIUMOC JIBH)KCHHE.
CoJjtHeuyHas cucreMa.



Connne. Conneunass akTMBHOCTb. Mctounuk sHeprum CosiHIAa M 3BE31. 3BE3IbBI, UX OCHOBHBIE XapaKTEPUCTUKH.
JlnarpaMMa «CHEKTpaJIbHbIA KJACC — CBETUMOCTBY». 3BE3/bl TIJIABHOM MOCIEAOBATEIIBHOCTU. 3aBHUCHUMOCTh «Macca —
CBETHUMOCTB» I 3BE3] TJIABHOM MOCJIENOBATEIbHOCTH. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUS O
IPOUCXOKIAECHUN U 3BOOIMU COJTHIA U 3BE3/. DTallbl KU3HU 3BE3 .

Muieunsiit [Iyte — nama I'anaktuka. [lonoxenue u npuxenue Counnia B ["anaktuke. Tunbl ranaktuk. Paguoranaktuku
1 KBa3apsl. YEpHBIE IBIPHI B Apax raJlaKTHK.

Bcenennas. Pacuimpenne Bceenennoii. 3akon Xa06ma. Pa3Oeranne ramaktuk. Teopust bonpimoro B3peiBa. PenmnkToBoe
U3IIy4YECHUE.

Macmrabnas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnooenus

HabutoieHust HeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIbIOTEPHBIX MPUIIOKEHUH JJIs1 OTIPEACIICHUS TOJI0KEHUS
HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO /1aTy: OCHOBHBIE CO3Be3/1usl CeBEpHOTO MONYIIApUs U SIPKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

O0o0maronee MOBTOPEHUE

Ponb ¢u3uku m acTpOHOMHUHM B 3KOHOMUYECKOM, TEXHOJIOTMYECKOW, COLMAIBbHON M 3TUYECKON cdepax NeaTebHOCTH
YeJIOBEeKa, POJb U MECTO (PU3MKM M aCTPOHOMUU B COBPEMEHHOM HaydyHOW KapTuHe mupa. Poib ¢uznueckoi Teopuu B
dbopMHUpPOBaHUM TIPEACTABICHUA O (HU3UYECKON KapTUHE MHUpa, MECTO (U3MUYECKOW KApTUHBI MHpa B O0OIIEeM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOIE.



MexnpeaMeTHble CBA3H

Nzyuenne kypca ¢pusuku 6a3oBoro ypoBHs B 11 kigacce oCymecTBIsIeTCs C yUETOM COAEPKATEIbHBIX MEXKITPEIMETHBIX
CBS3EH C KypcaMH MaTeMaTHKW, OMOJIOTUH, XUMUH, Treorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle nowsimusi, CBSI3aHHBIE C HM3yUYEHHEM METOJOB HAyYHOTO TMO3HAHUA: SIBJICHUE, HAY4YHBIM (axT,
TUNoTe3a, Gu3ndecKkas BeIMInHa. 3aKOH, Teopus, HaOI0IeHIE, SKCIIEPUMEHT, MOJICTIMPOBAHIE, MOJIETh, U3MEPEHUE.

Mamemamuxa penieHne cucTeMsl ypaBHeHU. Tpuronomerprudyeckue QyHKIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAaHTEHC,
OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPbl M HX IPOEKIMM HA OCH KOODPJIHWHAT, CIIOKEHHUE BEKTOPOB,
MIPOU3BOJIHBIE DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKKA MOJ00MSI TPEYroJIbHUKOB, OIpPEACNICHUE IUIOMIAAN IUJIOCKUX (Uryp u
o0BbEMa Ted.

buonocus: snexTpuyeckue SIBICHHUS B JKMBOW NPHUPOJE, KOJIEOATEIbHBIE NBM)KCHHS B JKMBOW MPUPOJE, ONTUUYECKUE
SIBJICHHS B )KMBOM MPUPOJIE, NCUCTBUE pAIMALlH HA KUBBIE OPTraHU3MBbI.

Xumus: CTpOEGHHWE aTOMOB M MOJIEKYJ, KpUCTAJUIMYECKas CTPYKTypa TBEPABIX T, MEXaHU3Mbl 00pa30BaHUs
KPUCTAJUIMYECKON PEIIETKY, CIIEKTPAJIbHBIN aHAJIN3.

l'eoepagusa: marHuTHBIE TIONIIOCA 3€MIIH, 3aJI€KH MAarHUTHBIX Py, (OTOChEMKA 3€MHOM MOBEPXHOCTH, IIPEICKa3aHUe
3EMJICTPSICEHUI.

Texnonoeus: TUHUM JJIEKTPONEPENAY, TEHEPATOP NEPEMEHHOIO TOKA, AJIEKTPOABUTATENb, HHAYKIMOHHAS NI€Yb, paaap,
paavonpuéMHUK, TEJIeBU30p, aHTeHHA, TenedoH, CBU-meub, mpoekiroHHbIN anmapar. BojgokoHHas omnTuka, COJHEYHas
Oatapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA YPOBHE CPEJHEI'O
OBHIEI'O OBPA30BAHUA

OcBoenue yuyebHoro mpenmera «®Pusnka» Ha ypoBHE CpelHero obdiiero oOpa3zoBaHus (0a30BbIA YPOBEHB) IOJIKHO
o0ecreynTh JOCTUKEHUE CISAYIOUX JIMYHOCTHBIX, METAPEIMETHBIX U MTPEAMETHBIX 00pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pEe3yJbTaThl OCBOCHUS Yy4eOHOro mpeaMera «Pu3MKay JTOJDKHBI OTPa)XaTh TOTOBHOCTh M CHOCOOHOCTH
oOy4aroluxcsi pyKOBOJCTBOBATbCSI CPOPMUPOBAHHOM BHYTPEHHEH MO3ULMEH JUYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTALMM, MO3UTHUBHBIX BHYTPEHHUX YOEXKIAEHWH, COOTBETCTBYIOIIMX TPAJULIUOHHBIM IIEHHOCTSIM POCCHUICKOTO
oOIIeCTBa, pacIIUPEHUE XKU3HEHHOTO ONbITa M OMNbITA ACSITEIBHOCTH B MPOLIECCE peaTu3allid OCHOBHBIX HaIPaBJICHHM
BOCIIMTATEINBHOMN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh T'PAXITAHCKOM IMO3ULMU O00YyYarollerocsi Kak akTUBHOTO U OTBETCTBEHHOTO 4YJIEHA POCCUHCKOTO
00111eCTBa;

MPUHATUE TPATULHUOHHBIX 00IIEYETOBEUYECKMX T'YMAHUCTUUECKUX U IEMOKPATUUECKUX [IEHHOCTEH;

TOTOBHOCTbH BECTH COBMECTHYIO JI€ITEIbHOCTh B MHTEPECAX TPaXAAHCKOTO OOIIECTBa, y4aCTBOBATh B CAMOYIPABICHUN
B 00pa3oBaTeNIbHOI OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU MHCTUTYTAaMHU B COOTBETCTBUHM C UX (PYHKUMSAMU U HA3HAUCHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUMCKON IPAKIAHCKOW UIEHTUYHOCTH, NATPUOTU3MA;

[IEHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHUSIM POCCHICKUX YUYEHBIX B oOnacTu (pU3MKU U
TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHWS:



c(hOpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEICHNUS;

CIIOCOOHOCTh OLICHMBATh CUTYALMIO U MMPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSACh HA MOPAJIbHO-HPAaBCTBEHHbIE
HOPMBI U IEHHOCTH, B TOM YHCJIE B IEATEIBHOCTH YUEHOIO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OyAyIIEero;

4) 3CTeTHYEeCKOr0 BOCTIMTAHHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUas 3CTETUKY HAy4YHOTO TBOPUECTBA, IPUCYILIETO (PU3NUecKoi HayKe;

5) Tpy10BOr0 BOCIIMTAHHUS:

MHTEpPEC K Pa3iIu4HbIM cepaM NMpodecCUOHANBHON AESATEIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C (PU3UKOM U TEXHUKOH,
YMEHHE COBEpIIATh OCO3HAHHBIN BbIOOp Oyayiiel mpodeccuu 1 peanu30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CLIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 00J1acTh (PU3UKU HA MTPOTSIKEHUH BCEU JKU3HMU;

6) 93K0JI0rHYecKOro BOCIIMTAHMA:

c(OPMHUPOBAHHOCTH 3KOJIOTMUYECKON KYJIBTYpbl, OCO3HAHHUE INI00ATBHOIO XapaKTepa IKOJIOTUYECKUX MTPOOIeM;

IUIAHUPOBAHUE M OCYILIECTBICHUE EHCTBUM B OKPYKAKOUIEH Cpele Ha OCHOBE 3HAHUS LIEJEH YCTOMYHMBOTO Pa3BUTHS
YeJI0BEUECTBA;

pacCUIMpPEHHE ONBITA JEATEIbHOCTH 3KOJOTUYECKON HAIPABJIEHHOCTH Ha OCHOBE UMEIOLIUXCS 3HAHUMU 110 (PUBHKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUs (PU3UUECKON HAYKU;

OCO3HaHUE LIEHHOCTH HAYYHOMU JIeATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3YUYEHUS (PUZUKU OCYLIECTBIIATH MPOEKTHYIO U
MCCJIEI0BATENbCKYIO I€SITEIbHOCTh MHANBUIYAIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3HaBaTe/ibHBbIC YHHUBEPCAJIbHbIE Y4eOHbIe 1eiiCTBUSA

ba3oBble Jornyeckue 1eMcTBUA:
CaMOCTOSITENIbHO (POPMYIIMPOBATH M aKTYaIU3UPOBATh MPOOIIEMY, pacCMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIIATh LENH ACSITENBHOCTH, 3a/1aBaTh APAMETPhl U KPUTEPUU UX JOCTHKCHUS;



BBISIBIIATH 3aKOHOMEPHOCTH U MMPOTHUBOPEUHUS B PACCMATPUBAEMBIX (DM3UUECKUX SBICHUSX;

pa3pabaThiBaTh IIaH pEHICHUS MPOOJEeMbl ¢ Y4€TOM aHajiu3a HWMEIOMIUXCS MaTepUuagbHBIX M HeMaTepHUabHBIX
peCypcoB;

BHOCUTH KOPPEKTHUBBI B JI€STEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YJbTATOB LIEJISIM, OLICHUBATh PUCKHU IMOCIIEICTBUM
JIEATEIILHOCTH;

KOOPJIMHUPOBATH U BBITIONHATE PabOTy B YCIOBUSAX PEaTLHOTO, BUPTYATHLHOTO M KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHUE MIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Ba3oBnle ucciienoBarejLCKue 1eMCTBUSA .

BJIQJIETh HAYYHON TEPMHUHOJIOTHEH, KITFOUEBBIMU MMOHATHAMU U METOJIaMH (PU3UIECKON HAYKH;

BJIaJICTh HaBBIKAMHU Y4E€OHO-HCCIIEIOBATEILCKON M MPOEKTHOM JEATENIbHOCTH B 00JIacTH (PU3UKH, CLIOCOOHOCTHIO U
TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOUCKY METOJIOB pelIeHUs 3a7a4 (U3UYECKOr0 COJEpKaHUs, MPUMEHEHUIO Pa3IMYHbIX
METOJ OB IMO3HAHMS,

BJIQJIETh BUJAMH JACATEILHOCTH MO MOJYYSHHUIO HOBOTO 3HAHUS, €r0 MHTEPIIPETALNH, TPEoOpa30BaHUI0 U IPUMEHECHUIO
B Pa3JIMYHBIX YUEOHBIX CUTYyAIUAX, B TOM YHUCJIE TIPU CO3aHUN YICOHBIX ITPOCKTOB B 00JaCTH (PU3UKH;

BBISIBJIATH IPUUYMHHO-CIICICTBEHHBIE CBSI3U U AKTyaJW3UPOBATH 3aj1ady, BBIJBUTaTh TMIIOTE3y €€ pPEIICHUs, HAXOJIUTh
apryMEHTHI JJIs1 IOKA3aTEIbCTBA CBOMX YTBEPKIACHUM, 3a/1aBaTh MapaMETPbl U KPUTEPUH PEIICHHUS;

aQHAJIM3UPOBATh TOJIYYEHHBIE B XOJI€ PEIICHUS 3aJa4d Pe3yJbTaThl, KPUTHYECKH OLIEHUBATh HMX JOCTOBEPHOCTb,
MPOTrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a7ayd B OOpa30BaTEIbHOM ACSATEIBLHOCTH, B TOM UHCIE TMPU U3YYECHUU
busuKy;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OIBIT;

YMETh MEPEHOCHUTH 3HAHMS 110 (PU3UKE B MPAKTUYECKYIO 00JIaCTh )KU3HEICITCIHHOCTH;

YMETh UHTETPUPOBAThH 3HAHMSI U3 PA3HBIX MPEAMETHBIX 00JIacTeH;

BBIJIBUTAaTh HOBBIC UJICH, MTpeJjIaraTh OPUTMHAJIBHBIC MOX0/IbI U PEIICHUS;

CTaBUTh IPOOJIEMBI U 33]1auH, JOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Pabora ¢ ungopmanmeii:



BJIQ/JICTh HAaBbIKAMHU MOJy4YeHHs HHPOpMAIMK (PU3UUECKOTO COACpKAHUS W3 HCTOYHHUKOB pAa3HBIX THUIIOB,
CaMOCTOSITENIbHO OCYIIECTBIIATH TMOUCK, aHAJIM3, CUCTEMATH3AIMI0 W MHTEPIpETaluio MH(pOpMAMKU pPa3TUYHBIX BUIOB H
(dbopM npeacTaBICHUS;

OLIEHMBATH JOCTOBEPHOCTh HH(OPMALINH;

UCIIONIb30BaTh CpEICTBa HWH(GOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHMH B pEIICHUH KOTHUTUBHBIX,
KOMMYHHMKATHUBHBIX W OPTraHHU3AI[MOHHBIX 3a7ad C COOJIIOJICHHEM TpPeOOBaHUN DSPrOHOMHUKH, TEXHHKH O€30MacHOCTH,
TUTHMEHBI, pecypcocOepekeHns, TPABOBBIX U ATHUECKUX HOPM, HOpM MH(OPMALIMOHHON O€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOIO COJAEPKAaHUS B pa3MUHbIX (popMarax ¢ y4éTOM HazHaYeHUs MH(OpMALUU U LEIEeBON
ayJIUTOpUH, BbIOMpast ONTUMAJIBbHYIO (OpMY MPEICTABICHUS U BU3yaIu3alluu.

KoMMyHMKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIe NeHCTBHA:

OCYIIECTBIIATH OOIIEHUE HA YpOKaX (PU3UKH U BO BHE-YPOUHOU AESITENbHOCTH;

pacrno3HaBaTh MPEANOCHUIKA KOH(QIUKTHBIX CUTYallUil U CMAT4aTh KOH(IUKTHI,

Pa3BEPHYTO U JIOTUYHO HU3J1araTh CBOIO TOUYKY 3PEHHMS C UCIIOIb30BAHUEM SA3BIKOBBIX CPENICTB;

MMOHUMATh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAaHIHOW U UHIMBUIyaIbHOU PabOTHI;

BbIOMpaTh TEMAaTUKY M METO/bl COBMECTHBIX AEUCTBUN C YYETOM OOLIMX MHTEPECOB M BO3MOXKHOCTEN KaXJOTO YjIeHa
KOJIJIEKTUBA;

IIPUHAMATh LEIM COBMECTHOU NEATENBHOCTH, OPraHW30BBIBATH M KOOPAUMHUPOBATH INEHUCTBUSA IO €€ JNOCTHKEHHIO:
COCTABJISITh IUIAH JEUCTBU, paclpefessiTb poiad C y4ETOM MHEHUU YYaCTHUKOB, OOCYXZaTh pPE3yJbTaTbl COBMECTHOM
padoTHI;

OLICHHMBATh KAayeCTBO CBOEro BKJAJa M KaXXJOT0 yYaCTHHKA KOMaHAbl B OOLIMI pe3ynbTaT Mo pa3zpaboTaHHBIM
KPUTEPUSIM;

IpEAJIaraTb HOBBIE MPOEKTHI, OLIEHUBATh UIEU C IMTO3UIIMN HOBU3HBI, OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATErMYECKOE MOBEACHUE B PA3JIMYHBIX CHTYalUsX, MPOSBIATH TBOPYECTBO H
BOOOpaXKeHHUE, OBITh HHUITHATUBHBIM.



PeryasiTuBHbIe yHUBepCaJbHbIE Y4eOHbIE NeiiCTBUSA
Camoopranusanus:
CaMOCTOSTENIbHO OCYIIECTBIISTh IO3HABATENIBHYIO JEATEIbHOCTh B 00JAaCTH (M3UKA U aCTPOHOMHUU, BBISBIATH
po0JIeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33]1a4H;
CaMOCTOSITEJIBHO COCTAaBJISITh IJIAH PELICHHS PACUETHBIX M KAYECTBEHHBIX 33J1a4, IUIAH BBINOJHEHUS MPAKTHYECKOU
paboThI C YIETOM UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUH;
JlaBaTh OLICHKY HOBBIM CUTYalUsIM;
pacuIMpsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JTMYHBIX MPEOYTCHHI;
Jie1aTh OCO3HAHHBIN BBIOODP, apryMEHTUPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEILICHUE;
OIICHUBATh TPUOOPETEHHBIN OIIBIT;
CrocoOCTBOBaTh (OPMUPOBAHUIO M TMPOSIBICHUIO HJPYAUIMU B 00JacTU (PU3UKHU, TOCTOSHHO TOBBIIMIATH CBOMU
o0pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, 3MOIMOHAJIbHBIN HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTb, OLEHUBATh COOTBETCTBUE PE3YJIHLTATOB
LEIISIM;
BJIJIETh HaBBIKAMH MO3HABATEIBLHON peIEKCUHN KaK OCO3HAHUS COBEPIIAEMBbIX IEUCTBUN U MBICIUTEIBHBIX MPOIIECCOB,
UX PE3YJIbTAaTOB U OCHOBAHMIA;
UCIIOJIb30BATh IPUEMBI PeIICKCUU ISl OIEHKH CUTYaIlid, BEIOOpa BEPHOTO PEIICHHUS;
YMETh OLICHUBATH PUCKU U CBOEBPEMEHHO MTPUHUMATH PEIICHUS IO UX CHUKECHUIO;
MIPUHUMATH MOTUBBI U apPTYMEHTHI APYTUX MPU aHATIU3E PE3YIBTATOB AEATEILHOCTH;
MPUHUMATH ce0s1, TOHUMAasi CBOM HEJOCTaTKU U JIOCTOMHCTBA;
IIPUHUMATh MOTUBBI U AQpTYMEHTBI APYTUX [PU AHATU3E PE3YIbTATOB ACATEIbHOCTH,
MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONMINOKH.
B mporiecce qocTHXeHUs TUYHOCTHBIX PE3yJIbTAaTOB OCBOSHUSI TPOTrpaMMBbl 10 (pU3UKe Il YPOBHS CPeaHEro oOIIero
o0pa3oBaHus y 00y4arOIIMXCcsi COBEPUICHCTBYETCS SMOLIMOHAIBHBIM UHTEIUIEKT, MPENoaraiuii copMIUpPOBAHHOCTS:



CaMOCO3HaHHUA, BKJIOYAIOMIETO CIHOCOOHOCTh MOHMMATh CBOE 3MOLMOHAIBHOE COCTOSIHHE, BHJIETh HAaIlpaBICHHS
pa3BUTHUSL COOCTBEHHOM SMOIIMOHANBHOM cepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpETYyJINPOBaHUs, BKIIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE IIPUHUMAaTh OTBETCTBEHHOCTh 3a CBOE IIOBEJACHME,
CIIOCOOHOCTH aJJalTUPOBATHCS K AMOLIMOHAIBHBIM U3MEHEHUSIM U MIPOSBIIATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEI MOTHBALlM{, BKJIIOYAIOLIEH CTPEMJIEHHE K JOCTHIKEHUIO LEJIM M yCNeXy, ONTUMHU3M, UHUIIMATUBHOCTD,
YMEHHE JIEVCTBOBATHh UCXO/S U3 CBOMX BO3MOKHOCTEN;

SMIIATUHM, BKJIIOYAKONIEH CHOOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE [JPYrUX, YYUTBIBaTh €ro IpHu
OCYILECTBIEHUH OOILIEHNUS, CHOCOOHOCTh K COUYBCTBUIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIUX CHOCOOHOCTh BBICTpauMBaTh OTHOIICHUS C JPYTMMH JIFOJbMH, 3a00THUThCA,
MPOSIBJISITH HHTEPEC U PA3pEIIaTh KOH(IUKTHI.

HHPEJMETHBIE PE3YJIBTATBI

K xoHiy o0yuyenust B 10 kiaacce npeameTHbie pe3yabTaThl HA 0a30BOM YPOBHE JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTD
y 00y4aromuxcsi yMeHHi:

JIeMOHCTpHUpOBaTh Ha MPUMEPAX POJIb U MECTO (U3MKH B (POPMUPOBAHMU COBPEMEHHOW HAyYHOW KapTHUHBI MHUpa, B
Pa3BUTHH COBPEMEHHOM TEXHUKHU U TEXHOJIOTHUM, B IPAKTUUECKOMN AEATEIBHOCTH JIIOJIEH;

VY4uuThiBaTh rpaHUIbl MPUMEHEHHS] U3YyYEHHBIX (PU3MUECKUX MOJEJIECH: MaTephalibHAsl TOYKa, MHEpUUaIbHas cHUcTeMa
oTcuéTa, aOCOJIIOTHO TBEPAOE TENO, WICANbHBINA Ta3, MOJAEIU CTPOCHMS Ta3oB, >KMJIKOCTEH M TBEPABIX TEJN, TOUCUHBIN
AIIEKTPUYECKUH 3apsi/i IPU pelIeHnH GU3NYECKUX 3a/1a4;

Pacno3naBath (usnueckue sBI€HUS (IIPOLIECCHI) U OOBSCHATH MX HAa OCHOBE 3aKOHOB MEXAaHMKH, MOJIEKYJSPHO-
KMHETUYECKOW TEOpHHM CTPOEHHUS BEUIECTBA M DJIEKTPOJAMHAMHUKUA. PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSIMOJIMHEWHOE
JBUKEHUE, CBOOOIHOE MaJIEHUE Tell, ABMKEHUE IO OKPYKHOCTH, uHepuus. B3aumonelicteue ten, nuddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE JKUIKOCTEM M TBEPABIX TeJ, U3MEHEHHEe 00bEéMa Ten Mpu HarpeBaHuu (oxyaxiaeHuu). TemoBoe
paBHOBECHE, UCIIApPEHNE, KOHACHC AU, [IJIaBJIEHUE, KPUCTAIM3alNsl, KUIIEHHE, BIAXKHOCTh BO3/yXa, MOBBILIEHUE JTaBJICHUS



ra3a IpH €ro HarpeBaHUU B 3aKPHITOM COCY/IE, CBSI3b MEXIY MapaMeTpaMH COCTOSTHUS Ta3a B M30IMPOIECCax, AMCKTPU3AIIHS
TEJ, B3aUMOJICHCTBHUE 3apsJI0B;

OnuceiBaTh MEXaHWYECKOE [BIDKEHUE, WCIOJIb3ys Cleayrone (U3MYeCKue BEJIUYUHBI: KOOpJMHATA, IIyTh,
nepeMenieHne, CKOpocTh, YCKOpeHue. Macca Tena, cuia, UMITYJIbC Tela, KHHETHYECKask SHEPTHsl, TIOTEHIIMAIbHAS dHEPTHS,
MexaHudeckas paboTa, MeXaHW4YecKas MOIIHOCTh, TPU OMNHCAHUM TPABWIBHO TPAKTOBATh (PU3UYECKUA CMBICIT
WCITOJIB3yEMBIX BEJIMYWH, UX 0003HAYEHUS U €IUHUIIBI, HAXOIUTh (DOPMYJIIBI, CBA3BIBAIOITNE JaHHYIO (DU3UYCCKYIO BEIIMUUHY
C IPYTHUMH BEITMYNHAMH,

OnuckIBaTh W3yUYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIUJIOBBIC SIBJICHUS, UCHOJIb3YsS (QU3UUECKUE BETUUYUHBL: J1aBJICHUE
ra3za, TeMIeparypa, CpelHssl KMHETHYECKas DHEPrusi XaOTHUYECKOTO JIBIKEHUSI MOJIEKYJ, CPEIHEKBaJpaTHUYHAas CKOPOCTh
Mosiekysl. KomndecTBO TEIIOTHI, BHYTPEHHsISI JHEprus, pabora Taza, Kod(HUIMEHT MOJIE3HOTO ACHCTBUS TEILIOBOTO
JBUTATENSI; TMPU OMHCAHWUHW TIPABWIIBHO TPAKTOBATh (DM3MYECKUN CMBICI HCIOJB3YyeMbIX BEIWYWH, MX OOO3HAYCHUS U
€AMHUIIBI, HAXOUTh (DOPMYJIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3HUECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAM;

OnuceiBaTh HU3Y4YEHHBIE JJIEKTPUUYECKHE CBOMCTBA BEIECTBA M JJIEKTPUUYECKHE SBICHHUS (IIPOLIECCHI), HCIOIB3Ys
(bu3MYEeCKUEe BEIMYUHBI: JJIEKTPUUECKHUM 3apsf, AJICKTPUYECKOE TI0Jie, HANPsHKEHHOCTh TOJIA, MOTEHLHAN, Pa3HOCTh
MOTCHITMAJIOB; TPU ONMUCAHWW TIPABWJIBHO TPAKTOBATh (DH3UYCCKUN CMBICI HCTOJIB3YEMBIX BEIWYWH, UX O0O3HAUCHUS H
CIMHUITBL, YKa3bIBaTh ()OPMYIIBI, CBS3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMUUHY C IPYTUMH BEIIMUYUHAMU;

AHanu3upoBaTh (HU3NIECKUE TIPOLIECCHI U SIBICHUS, UCTIONB3Ysl (PU3NYECKUE 3aKOHBI U TIPUHIIUIIBI: 3aKOH BCEMUPHOTO
taroterus, |, Il u Il 3akonsr HetoToHa. 3aK0H coXpaHEeHUSI MEXaHUYECKON IHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCA, IIPUHIIUIL
CYNEPIIO3UIIMA CWJI, TIPUHIIMI PABHOINPABHUS HWHEPIUAIBHBIX CHCTEM OTCYETa. MONCKYJISIPHO-KHHETUYECKYI0 TEOPHIO
CTPOEHUS BEIIECTBA, Ta30BbIC 3aKOHBI, CBSA3b CPEHEH KMHETHUECKOW SHEPTHH TEIUTOBOTO JABMKEHUS MOJICKYJI ¢ a0COFOTHOM
TEMIIepaTypOH, MEepBBI 3aKOH TEPMOJWHAMHKH, 3aKOH COXPaHEHHUS JJICKTPUUYECKOTo 3apsna, 3akoH KysoHa, mpu 3ToM
paznuyaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4YeCKOE BBIPAKEHHE U YCJIOBHsS (TpaHMIIbI, 00J1acTH)
MIPUMEHUMOCTH;

OOBICHATP OCHOBHBIC NPHHIIMIIBI JCHCTBHS MAaIllUH, TPHOOPOB M TEXHUYECKUX YCTPOMCTB; pazinyaTh yCIOBUS HX
0€301acHOr0 MCIOJB30BAHMS B TIOBCEAHEBHOM KU3HU;



BbINOMHATE 3KCHEPUMEHTHI MO HCCIENOBAaHUIO (DU3MUYECKUX SBICHUNW M MPOLECCOB C HCIOJIb30BAHUEM IMPSMBIX H
KOCBEHHBIX H3MEpPEHHH, mpu 3ToM (QOpMyIHpoBaTh IpobiieMy/3afadyy M TUIOTE3y YYEOHOTro SKCIIEpHUMEHTa, cOOUpaTh
YCTaHOBKY U3 IPEJI0KEHHOI0 000py10BaHuUs, IPOBOJAUTD OMBIT U (POPMYIUPOBATH BBIBOJBL;

OcCyliecTBIATh NPSMBIE U KOCBEHHbBIE M3MEPEHUs (PU3MUECKUX BEJIUYMH, NP STOM BBIOMpPATh ONTUMANbHBIN CIIOCOO
M3MEPEHHS U UCTIOJIb30BATh U3BECTHHIE METOBI OLIEHKH MOTPEIIHOCTEH U3MEepEeHUH;

HccnenoBaTh 3aBUCUMOCTH MEXAY (PU3UUECKUMH BEITUYMHAMU C UCIOJIB30BAHUEM IMPSIMBIX HW3MEpPEHUH, PU 3TOM
KOHCTPYHPOBATh YCTAHOBKY, (PUKCHUPOBATH PE3yJIbTaThl MOJYUYCHHON 3aBUCUMOCTH (PU3NUECKHUX BEJIMYMH B BHJIEC TaOIUI] U
rpauKoB, JAeNaTh BBIBOJBI 10 PE3YJIbTaTaM HCCIIEIOBAHNUS;

CobmonaTh npaBuiia 6€301acHOro Tpy/Ja MpH NPOBEACHUM HCCIEAOBAHNUN B paMKaX y4eOHOro 3KCIEPUMEHTa, y4eOHO-
MCCIIEIOBATENIbCKOM W TPOEKTHON JAESITeTbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOHUCTB W J1a00paTOPHOTO
000py1oBaHUs;

Pematp pacuéTHble 3a7aun ¢ IBHO 3a/laHHON (PM3MUECKON MOJEIBIO, UCTIONb3Yys (PU3MUECKHUE 3aKOHbI U MPUHIUIIBI, HA
OCHOBE aHajM3a ycJIOBHUS 3a1aud. BpiOupaTh (U3NYECKYI0 MOJENb, BBIICHATh (U3NYECKHUE BEIUYMHBI U (HOPMYIIHI,
HEOOXOaUMBbIe Al €€ peIlleHUsl, MPOBOJUTh Pacu€Thl M OLEHUBATh PEATbHOCTh IOJTYYEHHOI'O 3HA4YE€HUs (PU3HUECKOI
BEJIMYMHBI;

Pemarp kauecTBEHHBIE 3a/1ay: BBICTPAaWBATh JIOTUYECKU HEMPOTUBOPECUMBYIO IEMOUYKY PACCYXKACHHWI C OMOpOM Ha
M3YYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3UYECKUE SBICHMUS;

Hcnonp30BaTh Mpu pelIeHWH Y4eOHBIX 3a/Jad COBPEMEHHble HWH(GOPMALMOHHbIE TEXHOJOTMH MJii IOUCKa,
CTPYKTYpUPOBAHHUS, WHTEPIPETAIIMA W TPEACTaBICHUS Y4eOHON M HAyYHO-TIOMYJISIpHON WHGOpMAIlMU, TOTYyYECHHOU WH3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKH aHATTU3UPOBATH MOJIydaeMyr0 HHPOPMAITHIO;

[TpuBOUTH IPUMEPHI BKJIAJa POCCUICKUX U 3apyOeKHBIX YUEHBIX -(DU3UKOB B pa3BUTHE HAYKH, OOBICHEHUE TPOIIECCOB
OKpY>KaIoIllero MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

Hcnonp30BaTh TeOpeTHUECKHE 3HAHUS MO (U3MKE B TMOBCEIHEBHOM KHM3HU AJii obOecrieueHus Oe30MacHOCTH NpHU
oOpalieHuu ¢ MpuOOpPaMH U TEXHUUECKUMHU yCTPOUCTBAMH, IS COXPAHEHHsI 3JI0POBbSI M COOIIOIEHUSI HOPM DKOJIOTHIECKOTO
TOBEJICHUS B OKPYXKAIOIIEH CpeJIE;



PaGoTtaTe B rpynme ¢ BBIOTHEHHUEM Pa3IMYHBIX CONUAIBHBIX POJIEH, TIAaHUPOBATh PabOTy TPYMIBI, PariOHAIHHO
pacnpenensiaTh OOS3aHHOCTH W IUJIAHUPOBATH NIEATEILHOCTh B HECTAHIAPTHBIX CUTYAIMSAX, aJICKBAaTHO OIICHWBATh BKJIAT
Ka)XJIOTO U3 YYaCTHUKOB IPYIIIBLI B PEIICHUE pacCMaTpUBAEMOM IPOOIEMBI.

K xoniy oOydenus B 11 kjacce nmpeaMeTHbIE pe3ybTaThl HA 0230BOM YPOBHE JIOJDKHBI OTpaXKaTh C(OOPMUPOBAHHOCTD
y 00y4aronmxcsi yMeHUM:

JleMOHCTpUpOBaTh HAa TIPUMEPAX POJb U MECTO (PU3MKH B (HOPMUPOBAHUH COBPEMEHHOW HAyYHOW KApTHHBI MHpPA, B
Pa3BUTUM COBPEMEHHOW TEXHUKH W TEXHOJOTMH, B NPAKTUYECKOM JAEATEIBHOCTH JIOJEH, LEIOCTHOCTh W E€AUHCTBO
(hU3UYECKOM KapTUHBI MUPAa;

YuuThIBaTh TPaHUIBl MPUMEHEHUS M3YYCHHBIX (PU3MUECKHUX MOJC/ICH: TOUYCUHBIM SJIEKTPHUUYECKUN 3apsi, Jyd CBETa,
TOYEYHBIM KUCTOUHUK CBETA, SIICPHASI MOJCNIb aTOMa, HYKJIOHHAsi MOJEJIb aTOMHOTO Si/ipa MpH pelieHnH (GU3NYECKUX 3a/1ay;

Pacno3naBath ¢uznyeckue siBeHUs (MPOUECChl) U OOBACHITh UX HAa OCHOBE 3aKOHOB 3JIEKTPOJIMHAMUKHA U KBAaHTOBOM
(U3UKHU: dJEKTpUYEcKas MPOBOJMMOCTh, TETUIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JICHMCTBUS TOKAa, B3aMMOJICHCTBHE
MAarHuTOB, 3JICKTPOMAarHWTHAas WHIYKIUSA, JEMCTBHE MArHUTHOTO MOJISI HAa MPOBOJHUK C TOKOM M JABMIKYLIMMCS 3apsil.
DJeKTPOMAarHUTHbIE KoJieOaHUsI W BOJHBI, TMPSMOJMHEHMHOE pacIpoCTpaHCHUE CBETa, OTPaKCHHE, IMPEIOMIICHHE,
uarepdepenius, Audpakius U TOJSpU3alMs CBeTa, JUclepcus cBeTa, ¢oTodnekTpudeckuid 3pdext (Potorddekr).
CBeTOBOE€ JaBJICHUE, BO3HUKHOBEHUE JIMHEMYATOTO CHEKTpa aromMa BOJOPOAA, €CTECTBEHHAasd M MCKYCCTBEHHas
PaIMOAKTUBHOCTb;

OnuceIBaTh N3YYEHHBIC CBOMCTBA BEIIeCTBA (IEKTPUUSCKUE, MATHUTHBIE, ONITHYECKHUE, DICKTPUICCKYIO TIPOBOIUMOCTD
Pa3JIMUHBIX CPEl) U DJIEKTPOMArHUTHBIC SIBJICHUS (IIPOIECCHI), UCTIONB3YS (PU3MYECKUE BEIMYMHBI: DJICKTPUUECKUN 3aps,
CUJIa TOKA, DIIEKTPUUECKOE HAIPKEHUE, AIEKTPUUECKOE COTMPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABIKYIIAS CUJIA,
pabota Toka. WMHAyKius MarHuTHOro TOjs, cuia Awmmepa, cuia JlopeHna, HWHAYKTUBHOCTH KaTYIIKH, DHEPTUS
AJIEKTPUYECKOTO W MArHUTHOTO TOJICH, TIEPHOJ M YacToTa KojcOaHui B KojeOATEIHPHOM KOHTYpe. 3apsii M Chja TOKa B
MPOIIECCE TAPMOHMYECKHUX AJIEKTPOMATHUTHBIX KoJieOaHuH, (P OKYCHOE pacCTOSTHUE U ONITHYECKas CHJIa JIWH3BI, TIPU OMTUCAHUU
MPaBWJIBHO TPAKTOBATh (DU3MUECKUN CMBICI UCIIOIb3YEMbIX BEIMYMH, UX O0003HAUYCHUS U €AUHUIIbI, YKa3bIBaTh (DOPMYIIbL,
CBSI3BIBAIOIIUE JAHHYIO (PU3MYECKYIO BEJIMUMHY C IPYTUMH BETUUUHAMU;



OnuceiBaTh W3YYCHHBIE KBAaHTOBBIC SIBJICHUS W TPOIECCH, HCHOJNB3YS (PU3NYECKHE BEIUYUHBI: CKOPOCTH
AIIEKTPOMATHUTHBIX BOJIH, JIJTHHA BOJIHBI M 9aCTOTAa CBETA, YHEPTHUS U UMITYJIbC poToHa. [lepron momypacnana, sHEPTUS CBSI3U
aTOMHBIX SiZiep, MPU ONMHUCAHUM MPABUILHO TPAKTOBATh (PM3MUECKUN CMBICI HCIIOJIb3YEMbIX BEIUYMH, UX O0O3HAYCHUS U
€AVHUIIBI, YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIME [TaHHYIO (PU3MUECKYIO BEIUYMHY C JAPYTMMHU BEIMYUHAMH, BBIYUCIISTH
3HaYCeHUE (DU3UICCKON BEITMYNHEI;

AHanu3upoBaTh GU3MUECKHUE MPOIECCH U SBJICHUS, UCIIONB3Ys (PU3NMUECKHUE 3aKOHBI M IPUHITUIBL: 3aKOH OMa, 3aKOHBI
MOCJICOBATEILHOTO M MMapaJJIeIbHOTO COEAMHEHHS MPOBOJHUKOB, 3akoH Jxoyns—JleHra, 3akoH 3IE€KTPOMAarHUTHON
UHAYKIUU. 3aKOH MPSMOJIMHEMHOTO paclpoOCTPAaHEHUs CBETAa, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHBI IMPEIOMIICHUS CBETA,
ypaBHeHHUE DiHITeHHa 711 HoTodPdeKTa, 3aKOH COXPAHEHUsI YHEPTUU, 3aKOH COXPAHEHHUS HUMITYJIbCA, 3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsijia, 3aKOH COXPaHEHHUSI MacCOBOTO YMCIa, MOCTyIaThl bopa, 3aKoH pajinoakTUBHOTO pacilaja, Ipyu 3TOM
pa3inyaTh CJIOBECHYIO (OPMYITUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHWE W YCJIOBUA (TpPaHMIIBI, OOJIACTH)
MIPUMEHUMOCTH;

Onpenenary HampaBiIeHUE BEKTOpPA HMHIYKIIMA MAarHUTHOTO IMOJS MPOBOJHHMKA C TOKOM, CHJIBI AMIEpa U CHJIbI
Jlopenua,;

CTpouTh U ONUCHIBATh U300pakKeHUE, CO3/IaBAEMOE TIJIOCKUM 3€PKaJIOM, TOHKOW JIMH30M;

BBITTONMHATE 3KCIEPUMEHTBI TT0 HMCCIICTOBAHUIO (DPU3WYECKUX SBICHUHW W TPOIECCOB C HMCIOJB30BAaHUEM TIPSIMBIX |
KOCBEHHBIX H3MEpPEHHUil: Npu 3ToM (PopMynupoBaTh MpobiemMy/3agady W TUIOTE3y Y4eOHOTro JKCIEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MIPEAJIOKEHHOTO 000PYI0BaHMUS, POBOIUTH ONBIT U (DOPMYIUPOBATH BHIBOIBI;

OcymecTBIATh MPSIMbIE U KOCBEHHBIC M3MEPCHUS (HU3UYECKUX BEITUYMH, IIPU 3TOM BBIOMPATH ONMTHMAJIBHBIN CIIOCO0
M3MEPCHHUSI M UCII0Ih30BaTh U3BECTHBIC METO I OIEHKH IMOTPEITHOCTEH H3MEPEHUH;

HccnenoBath 3aBUCHMOCTH (PU3HUYECKUX BETMYHMH C MCTIOIB30BAHUEM MPSMBIX U3MEPECHHIA: TIPH 3TOM KOHCTPYHUPOBATh
YCTaHOBKY, (DUKCHUPOBATh PE3YNbTAThl MOJYUYEHHON 3aBUCUMOCTH (PU3NUYECKHUX BEIMYUH B BUC TAaOJIUIl U TPadUKOB, eTaTh
BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHNUS,

CobmogaTh paBuiia 6€30MacHOTO Tpy/a MPH MPOBEACHUN UCCIIEIOBaHUHN B paMKax yu4eOHOTro dKCIIepUMEHTa, Y4eOHO-
HCCJICIOBATEIILCKOM M TIPOCKTHOM JESITEIbHOCTH C HCIOJIh30BAHUEM HW3MEPUTEIBHBIX YCTPOWCTB M J1abOpPaTOpPHOTO
000pyI0BaHUS;



Pemates pacu€THbie 3a1aun ¢ SBHO 3aJjaHHON (PU3NUYECKON MOJIETBIO, HCTIONB3Ys (PU3HUECKUE 3aKOHBI U MPUHIINAIIBI, HA
OCHOBE aHajgW3a YCIOBUS 3a/ladyd BBIOMpATh (PU3MUECKYI0 MOCHb. BbuimensaTh (usnueckne BETUYUHBI U (HOPMYIIHI,
HeoOXoIUMbIE Jig €€ pEeIIeHUs, NMPOBOJUTH PACUEThl W OLICHUBATH PEATLHOCTh MOJYUYEHHOI'O 3HAY€HUs (HU3UUYECKOM
BEJIUYHUHBL;

Pemiath kayecTBEHHBIC 3a/1aud: BBICTPAMBAaTh JIOTMYECKH HEMPOTUBOPEUMBYIO IEMOYKY PACCYKICHHM ¢ OMOpod Ha
M3Y4YCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (DU3HUCCKUE SBIICHUS;

Hcnonp3oBaTh TpHM pelICHHH YyYeOHBIX 3a7ad COBpPEMEHHBbIE WH()OPMAIMOHHBIC TEXHOJOTUU JJIs TIOWCKA,
CTPYKTYPUPOBAHHMSI, MHTEPIPETAMU U TPEICTaBICHUS Y4EOHOW M HAyYHO-TIOMYJSpHOM HHGOpPMAIMK, MOJYyYEHHOH W3
Pa3UYHBIX UICTOYHUKOB, KPUTUUECKH aHAJIM3UPOBATH MOTyYaeMyt0 HH(OPMAIIHIO;

OOBSACHITH NPUHLMIBI IEUCTBUS MAIIUH, MPUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3iauyaTh yCJIOBHUS UX 0€30MacHOTO
WCIIOJIb30BaHUs B IOBCEHEBHOM KU3HU;

[IpuBoauTh TpUMEpPHI BKIAJa POCCUMCKUX M 3apyOekKHBIX YUEHBIX-(QU3UKOB B pa3BUTHUE HAYKU, B OOBICHEHUE
MIPOIIECCOB OKPY>KAIOIIETO MUPA, B PA3BUTUE TEXHUKHU U TEXHOJIOTHIA;

Hcnonp3oBaTth TeopeTHUeckue 3HAHHUS MO (U3MKE B IMOBCETHEBHOM JXU3HM A oOecredeHus: 0e30MacHOCTH TpH
oOpailleHuu ¢ mprudbopaMu U TEXHUUECKUMH YCTPONUCTBAMHU, JJisl COXPAHECHHUS 3JI0POBbSI M COOJIIOICHUSI HOPM AKOJIOTHUYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;

PaGoTath B rpynme ¢ BBINOJHEHHWEM PA3IMYHBIX COIMAJBHBIX POJIEH, MIaHUPOBAaTh PAbOTy TPYMIBI, PalMOHATIHLHO
pacnpenensaTh OOS3aHHOCTH W TUJIAHUPOBATH JIEATEIILHOCTh B HECTAHIIAPTHBIX CUTYAIMSIX, aJICKBATHO OIICHUBATH BKJIAJ
Ka)XJI0T0 U3 YYaCTHUKOB TPYMIIBI B PEIICHUE pacCMaTpUBaeMOil TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKue U AIEKTPOMAarHuTHBIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edso0.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 nggﬁ;fg;grouﬁ £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ pmetsoosuntelsr
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HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Kou- JJIeKTPOHHBbIE
Ne BO uudgposbie
, akaje Buae1 nesrebHoCTH o0pa3oBaTe/bHbIe
n/n Tema ypoka A p
MHY. pecypchl
4acoB
Pa3nen 1. ®u3uka u MeTOAbI HAYYHOT0 MIO3HAHUS
1.1. ®u3uka ¥ MeToAbI HAYYHOI0 MO3HAHUSA 2
®usnka — Hayka o npupone. Hayunsie 1 N3yuenne HaydHBIX (AMIIMPUYECKHUX U Bu6mmotreka [JOK
METO/bl TIO3HAHUSI OKPYKAIOLIEro MUpa TEOPETHYECKHUX ) METOOB ITO3HAHUS https://m.edsoo.ru/ff0c32e2
okpyxaromero Mupa. O0cyxkaeHue
IpaHull IPUMEHUMOCTH (PU3NUECKHUX
3aKOHOB U Teopuii. Pabora B rpymre mo
MOATOTOBKE KOPOTKUX COOOIICHHH O
Poib u MecTO Qu3uku B popMUpPOBaHUU poiu 1 MecTe GU3UKU B HAYKE U B
COBPEMEHHOMN HAY4YHOU KapTUHBI MUPA, B 1 NPAaKTUYECKON JEATEIBHOCTH JIHOEN bubmmorexa [IOK
L . https://m.edsoo.ru/ff0c33e6
NPaKTUYECKOU CATECIbHOCTH JIIOICU I[eMOHCTpaHI/ISI AHAJIOTOBBIX 1 HI/I(I)I)OBBIX
W3MEPUTENBHBIX TPHOOPOB,
KOMITBIOTEPHBIX JaTYMKOB. OCBOEHUE
OCHOBHBIX TPUEMOB PabOTHI ¢ U(POBOIA
naboparopueit o Gpusmke.
HToro no pazneny 2
Pasnen 2. Mexanuka
2.1. KunemaTnka 5
Mexannyeckoe aBuxeHue. OTHOCUTEITBHOCTh [IpoBeaeHue SKCIIEpUMEHTA: U3yUeHUE BuG 10K
nonnoTexa
MexaHu4deckoro aBrkeHus. [lepemernienue, 1 HEPAaBHOMEPHOTO JIBUKEHUS C TETBIO

CKOpPOCTb, YCKOPEHHUE.

OIMpECACIICHUA MT'HOBCHHOM CKOpPOCTH,

https://m.edsoo.ru/ff0c3508
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PaBHOMCpHOC HpﬂMOHHHeﬁHOC JABHKCHUEC

PaBHOyCcKOpeHHOE IPSIMOJIMHEIHOE ABIKEHNE

CBoOoaHoe mmajienre. Y CKopeHue CBOOOIHOTO

majieHust

KpHBOJ’IHHGfIHOC JABUKCHUC. I[BI/I)KCHI/IC
MaTepI/IaJIBHOﬁ TOYKHU 110 OKPYKHOCTU

HCCIIEIOBAaHUE COOTHOIIEHUS MEXAY
IyTSAMU, IPONJAECHHBIMU TEJIOM 32
[0CJIe10BaTeIbHbIE PABHBIC IPOMEXKYTKU
BPEMEHH IIPH PaBHOYCKOPEHHOM
JBYDKEHUH C HA4aJIbHOM CKOPOCTBIO,
PaBHOM HYJIIO; U3yUEHHUE IBUKEHUS
LIapyKa B BSI3KOHM JKMJIKOCTH; U3yUEHHUE
JBUKCHHSI TeJa, OPOIIICHHOTO
ropu3oHTabHO. OOBSICHEHNE OCHOBHBIX
MPUHIUIIOB JCHCTBUS TEXHHYECKUX
YCTPOMCTB, TaKUX KaK: CIUAOMETP,
LIEMHbIC U PEeMEHHBIE Nepelaun
JIBYDKEHUS; U yCIOBUHM X 0€30I1aCHOT0
UCIOJIb30BAHUS B IOBCEIHEBHON KU3HU.
Pemenue pacuéTHbIX 3a1a4 ¢ IBHO
3aJIaHHOM (PU3MYECKON MOJIEIBIO C
HCII0JIb30BAHUEM OCHOBHBIX (hOpMYII
kuHeMaTuku. [loctpoenue n aHanu3
rpadMKOB 3aBUCUMOCTEH
KMHEMaTHYEeCKUX BEJIMYMH OT BPEMEHH
JUIsl pPABHOMEPHOT'O U PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO JBUKECHHUS.
PacnioznaBanue ¢pu3nyeckux sBICHUN B
y4eOHBIX OIBITaX U OKPY>KAIOIIEH
KU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE
JBIDKEHUE, CBOOOTHOE TIaJICHHE Tell,
JBUKEHME 110 OKpYKHOCTH. Onucanue
MEXaHUYECKOT 0 ABM)KEHUS C
UCMOJIb30BaHUEM (PU3MUYECKUX BEINYMH:

bubnunoreka LIOK
https://m.edsoo.ru/ff0c3620

bub6nmmoreka [IOK
https://m.edsoo.ru/ff0c372e

bubnunoreka LIOK
https://m.edsoo.ru/ff0c39cc

bubmnoreka IIOK
https://m.edsoo.ru/ffOc3ada
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2.2. luHAMHKA

KOOp/MHATa, MyTh, IEpEMEIICHUE,
CKOpOCTb, ycKopenue. Pabora B rpynmax
[P TUIAHUPOBAHUH, IPOBEJCHUH U
MHTEPIIPETAINN PE3yTbTATOB ONBITOB U
aHaJIM3€ JOTOIHUTEIBHBIX HCTOYHUKOB
nH(pOpMAIMK TIO TEME

[IpuHnun otHOCHUTENBHOCTH [ anmumest.

8 NHuepuunaneHble cuctemsl oTcuera. [lepBbiit
3akoH HproTOHa
Macca tena. Cwia. [IpuHnun cynepnosunuu

9 cui. Bropoii 3akon HeroTona st
MaTepHaIbHON TOUKH

10 Tperuii 3akon HproToHa 111 MaTepUaIbHBIX
TOYEK

11 3aKoH BCeMUPHOTO TAroteHus. Cumia TIKEeCTH.
IIepBas kocMHUecKasi CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
Cuna tpenus. Koadpduuuent tpenus. Cuna

13 COIIPOTHBIIEHUS NPU ABMKEHUHU TeJa B
KUJKOCTH WIH rase
IloctynaTenbHo€e U BpaliaTeabHOE ABUKEHHE

14 a0cooTHO TBEPAOTO Tena. MOMEHT CHITBI.

[1iteuo cumel. YciioBUs paBHOBECUS TBEPAOTO
Tena

CpaBHeHuE Macc B3aMMOJEHCTBYIOIINX
Tell. M3ydeHne 3aBUCHMOCTH CUJIbI
YIPYTroCTH OT JehopMaLuy; CpaBHEHHE
CHUJI TPCHHUA ITOKOA, KAYCHUSA U
cKoJibkeHus. OObsICHEHHE HEBECOMOCTH.
[IpoBenenue sxcepuMeHTa:
HCCIIeIOBaHNE 3aBUCUMOCTHU CHUII
YIPYTOCTH, BOSHUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00paslie, OT ux aedopMaluu;
M3y4YeHue IBMKEHUs OpycKa 1o
HAaKJIOHHOM IJIOCKOCTH; UCCIIEIOBaHHE
YCJIOBUI paBHOBECHS TBEPIOTO TENA,
HMEIOIIEro och BpaieHus. O0bscHeHne
0CcO0EHHOCTEH paBHOMEPHOTO U
PaBHOYCKOPEHHOTO MPSIMOJIMHEHHOTO
JIBM)KEHUS, CBOOOIHOTO MaIeHUs Ted,
JIBYDKEHUS 110 OKPY)KHOCTH Ha OCHOBE
3ak0oHOB Hpl0TOHA, 3aKOHAa BCEMUPHOTO
TsaroteHusi. O0bsICHEHHE OCHOBHBIX
IPHUHOHUIIOB )ICfICTBI/ISI IIOAIIINITHUKOB U
X IPAKTHICCKOTO ITPUMCHCHMU.
OOBbsicHeHHE IBUKEHHSI HCKYCCTBEHHBIX

bubnuoreka [IOK
https://m.edsoo.ru/ff0c3be8

bubnuoreka [{OK
https://m.edsoo.ru/ffOc3be8

bubnunoreka LIOK
https://m.edsoo.ru/ffOc3be8

bubmnoreka IIOK
https://m.edsoo.ru/ff0c3d00

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c3el18

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc3f76

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c41a6
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https://m.edsoo.ru/ff0c3e18
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2.3. 3aKoHBI COXpaHEHHUS B MEXaHUKeE

CIlyTHMKOB. Pemenue pacuéTHbIX 3a1a4 ¢
SIBHO 3aJJaHHOW (PU3NUECKONU MOJCIIBIO C
HCITOJIb30BAHUEM OCHOBHBIX 3aKOHOB M
dbopmyn nuHamuku. Pacno3naBanue
(bU3UYECKUX SBJICHUHN B yU€OHBIX OMBITaX
U OKPY’KaIOILEH )KU3HU: UHEPLIMS,
B3aUMOJICHCTBHUE TEII. AHAIN3
(bU3HYECKUX MPOIIECCOB U SBJICHHM C
KCIIOIb30BaHUEM 3aKOHOB U ITPUHITUIIOB:
3aKOH BceMupHoro tarorenus, |, 11 u 111
3akoHbl Hbl0TOHA, MpUHITUIT
CYNEPIIO3ULINH CHUJI, TPUHIUI
PaBHOMPABHOCTU UHEPIIUATBHBIX CUCTEM
oTcuéTa

15

16

17

18

NMmynbsc MmaTepralbHONM TOYKHU, CUCTEMBI
MaTepUaIbHbIX TOUYEK. IMmynbc cuibl. 3aKOH
COXpaHEHUs UMITyJIbCca. PeakTUBHOE IBUKEHHE

Pa6ora u moutHOCTh cuitbl. Kunernueckas
SHeprus MaTepuaabHOW ToukH. Teopema 06
W3MEHEHUN KMHETUYECKOW SHEPTruu

[TorenuuanwsHas sueprus. [loTeHnmanbpHast
SHEPTUs ynpyro AeGpopMUpOBaHHOMN
npyxuHbl. [loTeHInanbpHas SHEPTUs Tena
BOJIM3U TTOBEPXHOCTH 3eMIIU

IloTennmaabHBIC B HCMMOTCHIIMAJIBHBIC CHJIBI.
CBs3b pa6OTLI HCIIOTCHIIMAJIBbHBIX CUJI C
W3MEHEHHEM MEXaHMYeCKOI 9HEPTHUU CUCTCMbIL
Ten. 3aKoH COXpPAaHCHUA MEXaHU4YEeCKOMH

[IpoBeneHune 3KkCriepuMEHTa: U3yYeHUe
a0COIFOTHO HEYIIPYTOTro yaapa ¢
MOMOIIIBIO ABYX OJIMHAKOBBIX HUTSHBIX
MasITHHUKOB; UCCIIEOBAaHUE CBSI3U pabOTHI
CHJIBI C I3MEHEHUEM MEXaHHYECKOM
SHEPTHH TeJla Ha IPUMEPE PACTSIKEHUS
pe3uHoBOro Xryta. O1eHKa aOCOMOTHBIX
1 OTHOCHUTEJIbHBIX IMOTPEIIHOCTEN
M3MepeHull PU3NIECKUX BEITHUMH.
Pemenue pacy€THbIx 3a/1a4 ¢ IBHO
3alaHHON (PU3MYECKON MOJIENBIO C
HCIIOIb30BAaHUEM OCHOBHBIX 3aKOHOB U
dhopmyn TMHAMUKHA U 3aKOHOB
coxpaHeHus. Pemenne kauecTBEHHBIX

bubnmnorexa LIOK
https://m.edsoo.ru/ff0c43d6

bubnmnorexa LIOK
https://m.edsoo.ru/ff0c4502

bubmnoreka IIOK
https://m.edsoo.ru/ffOc461a

bubanoreka [JOK
https://m.edsoo.ru/ff0c478c
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SHEPrUu

19

20

JlaboparopHas padota «lccrnenoBanue cBa3u
paboThI CUIIBI C U3BMEHEHHEM MEXaHHUECKON
SHEPrUM Tejla Ha IPUMEPE PACTAKEHUS
PE3UHOBOIO KI'yTa

KOHTpOJ’ILHaﬂ pa60Ta mo Teme «KuHemarunka.
Z[I/IHaMI/IKa. 3aKOHEBI COXPAHCHUSA B MECXAHUKE»

3a/1a4 ¢ ONOPO Ha U3yYEHHBIE B pa3zelie
«MexaHMKa» 3aKOHbI, 3aKOHOMEPHOCTU U
¢usnueckue sBnenus. Onucanue
MEXaHUYECKOT O IBMIKEHUS C
UCIOJIb30BaHUEM (PU3MUYECKUX BEJIINYMH:
HMITYJIbC TeJla, KHHETHYECKasi SHeprus,
MIOTEHIIMAJIbHAS SHEPT UL, MEXaHUYECKas
paboTa, MexaHU4eCKast MOIITHOCTb.
AHanu3 GU3NYECKUX MPOLIECCOB U
SIBJICHUH C MCIOJb30BAHUEM 3aKOHA
COXPAaHEHHs MEXaHUYECKON SHEPIUH,
3aKOHA COXPaHEHMsI UMITyJIbCA.
OOBsicHEHHE OCHOBHBIX IPUHIIMIIOB
JEHCTBUS U IPAKTUYECKOTO IPUMEHEHMS
TEXHUYECKUX YCTPOICTB, TAKUX KaK:
BOJOMET, KOIIEP, IPYKUHHBIN MUCTOJIET.
OObsicHEHNE ABM)KEHUS PaKeT ¢ OIIOPO
Ha U3y4eHHbIe (PU3NUECKHUE BETUUNHBI U
3aKOHBI MeXaHUKHU. Mcnionp3oBanue npu
MOJIOTOBKE COOOIIEHUH O TPUMEHEHUN
3aKOHOB MEXAHUKH COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJIOTUH 115
MOMCKA, CTPYKTYPUPOBaHMUS,
MHTEpIpETAINH U IPEICTaBICHUS
nHpopMalny, KPUTHUECKUN aHAIIN3
norygaemoit nadopmaruu [IpoBenenue
KOCBEHHBIX U3MEPEHU, UCCIIEJOBAHUN
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH,
IIPOBEpKA MPEJIOKEHHBIX TUIIOTES.

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc4b74

Hroro no pazneny

18



https://m.edsoo.ru/ff0c4b74

Pa3nes 3. MoJsiekyasipHasi pM3MKa M TEPMOAUHAMHUKA

3.1. OcHOBBI MOJIEKYJISIPHO-KHUHETHYECKOI TeOpHH

OCHOBHBIE MOJIOKEHUS MOJIEKYJIIPHO-

21 KHMHETHYECKOHN Teopuu. bpoyHoBCKOE
newkenue. dubdysus
Xapaxkrtep IBHKEHUS U B3AUMOAECHCTBUS

22 4yacTHI] BelecTBa. Mojienu CTpOeHuUs ra3oB,
KHUAKOCTEH U TBEPABIX TEJ

93 Macca monekyn. KonnuecTBo BemecTsa.
[TocTostnuas ABoraapo

24 TemnnoBoe paBHOBecue. Temneparypa u e€
n3mepenue. lllkana temneparyp Llenbcus

o5 Wneanpusiii raz B MKT. OcHoBHOE ypaBHEHHE
MKT
AbcoioTHas TeMnepaTypa Kak Mepa CpeaHen

26 KMHETUYECKOM SHEPTUU IBUKEHUS MOJIEKYIL.
VYpaBHenne MeHneneena-Kiamnelpona

27 3axon JlanpToHa. ['a30BbIE 3aKOHBI
JlabopaTtopHas pabota «lccnenoBanue

28 3aBHCUMOCTH MEXJTY IapaMeTpaMHu COCTOSHUS
pa3peKEHHOT0 Tra3ay

29 N3ompoueccsl B HACaIBHOM raze u ux

rpaduuecKoe mpecTaBIeHue

IIpoBeneHue 3KcriepuMeHTa:
OIIpEEICHUE MACCHI BO3/1yXa B KJIIACCHOU
KOMHAaTe Ha OCHOBE U3MEpeHU 00bEMa
KOMHATBI, JABJICHUS U TEMIIEPATyphbl
BO3/lyXa B HEW; NCCIIEI0OBAaHUE
3aBUCHUMOCTH MEXy IapameTpaMu
COCTOSIHUS pa3peKeHHOro raza. OueHka
a0COJIIOTHBIX U OTHOCUTEJIbHBIX
MOTPEUTHOCTEN U3MEpeHNH (Ppru3nyecKux
BesInYMH. OOBsICHEHHE OCHOBHBIX
IIPUHLIMIIOB JEHCTBUM TEPMOMETPA U
O6apoMeTpa 1 ycIoBUH UX 6€30I1aCHOTO
HCII0JIb30BAaHNUS B ITIOBCEIHEBHOM JKU3HH.
PacnioznaBanue ¢pu3nyeckux sBIECHUN B
y4eOHBIX OIBITaX U OKPY>KAIOIIEH
KU3HU: TUPQy3usi, OpOyHOBCKOE
nBukeHne. OnucaHue TErIoBbIX
SIBJICHUH € MCTI0JIb30BaHUEM (PU3NYECKUX
BEJIMYMH: JAaBJICHUE Ta3a, TEMIEPATypa,
CpeIHss KUHETUYeCKasi SJHEPTUs
Xa0TUYECKOTO IBUKEHHS MOJIEKYI,
CPEIHEKBAIpAaTUUHAs CKOPOCTb MOJIEKYJI.
AHanmm3 puU3NYECKUX MPOIECCOB U
sIBJICHUH ¢ ucrojab3oBanuemM MKT,
ra3oBbIX 3aKOHOB, CBSI3U CpEAHEN
KMHETUYECKON SHEPTUU TEIIOBOTO
JIBMDKEHUS] MOJIEKYJT C aOCOTIOTHOM

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4dc?2

bubnunoreka LIOK
https://m.edsoo.ru/ffOc4fde

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc511e

bubnunorexa LIOK
https://m.edsoo.ru/ff0c570e
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TeMmneparypoi. Pemenue pacyéTHbIx
3a/1a4 C SIBHO 3aJIaHHON (hU3UIECKOM
MOJIETIBIO C HCTIOJIb30BAaHMEM OCHOBHBIX
nonoxxenuid MKT, 3akoHOB 1 popmy
MOJICKYJIIpHOH (u3uku. PaboTa B
rpyIIax npy MIaHUPOBAHUH,
MPOBEACHUU U UHTEPIIPETALIUU
pe3yJIbTaTOB OIBITOB U aHAIHN3E
JIOTIOJTHUTEILHBIX UCTOYHUKOB
nH(pOpMAIMX TIO TEME

3.2. OcHOBBI TEPMOAUHAMHUKH 10

BHyTpeHHss sHeprus TepMoIMHaMUYECKON

30 CHCTEMBI U CIIOCOObI €€ U3MEHEHHUS. 1
KonnyectBo Temnots! v pabota. BuyTpenHss
SHEprus 0JJHOATOMHOIO UJEaJbHOI0 rasa

31 Buasl Tenonepenaun 1
VY nenpHas TEMI0EMKOCTh BELIECTBA.

32 KonnuecTBo TEMIo0ThI IpH TEMIonepeaaye. 1
AnmabaTHsIif Iporiecc

33 [IepBbIil 3aKOH TEPMOAVMHAMUKH U €T0 1
IPUMEHEHHE K U30IIpoLieccaM

34 HeoOpaTMocTh Mpo1ieccoB B MpUpoOIe. 1
Bropoii 3ak0H TepMOIMHAMUKHN

35 [punuun nevictus u KIIJ{ rernnoBoit 1
MaIluHBI

36 uxn Kapnro u ero KIT/]

37 DKosornyeckue npo0aeMbl TEIIO3HEPTETUKH

[IpoBenenue 3xcriepuMeHTa: U3MEpPEHHE
yI€IbHON TEIIOEMKOCTH BEILIECTBA.
OneHka abCONIOTHBIX M OTHOCHTEIBHBIX
MOTPEUIHOCTEeN U3MepeHuil pusnyeckux
BeIU4MH. M3ydyenue moaeneil napoBou
TypOUHBI, ABUTaTENs BHYTPEHHETO
CTOPaHHUs, PEAKTUBHOT'O JBUTATEIIS.
OObscHEHNE TPUHLIUIIOB IEHCTBUS U
yCJIOBHM 0€301MacHOT0 UCIIOIB30BAHUS B
MTOBCEIHEBHOM KM3HU JIBUTaTEIIs
BHYTPEHHEI0 CrOpaHHUsl, OBITOBOTO
XOJIOINJIbHYKA, KOHIUIIMOHEPA.
OnucaHue CBONCTB TEN U TEMJIOBBIX
SIBJICHUH C MCIIOJIb30BaHUEM (PU3NUECKUX
BEJIMYMH: JaBJIECHHE ra3a, TEMIIeparypa,
KOJIMYECTBO TEIJIOThI, BHYTPEHHSS
sHeprus, padbora rasza. Pemenue
pacuéTHBIX 3a7a4 ¢ IBHO 3aJaHHON

bubnunoreka LIOK
https://m.edsoo.ru/ff0c5952

bubmnoreka IIOK
https://m.edsoo.ru/ff0c5c36

bubmnoreka IIOK
https://m.edsoo.ru/ff0c5c36

bubmnoreka IIOK
https://m.edsoo.ru/ffOc5efc

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c6230

but6mmoreka [IOK
https://m.edsoo.ru/ff0c600a
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Oo6o06maromuit ypok «MosnekyisipHas Gu3nKa.

38
OCHOBBI TEPMOTHTHAMHKH
KonrtponsHas pabora o Teme

39 «Monekynsapaas ¢puznka. OCHOBBI

TCPMOANHAMUKH

(bu3n4IecKoil MOJIEIBIO C
WCIIOJIb30BAaHUEM OCHOBHBIX 3aKOHOB U
(hopmy MOJIEKYJISIPHON (PUBHKHU U
TepMoArHaMuKu. Pemenue
KaueCTBEHHBIX 3aJa4 C OMOPOil Ha
M3ydeHHbIE B pa3zaerne «MoekymnsapHast
¢u3nKa 1 TEPMOANHAMHKAY 3aKOHBI,
3aKOHOMEPHOCTH U (PM3UUECKUE SIBICHHUS.
Pabora B rpynnax npu aHanuse
JIOTIOJTHUTEIBHBIX UICTOYHUKOB
nH(pOpMaLIUY IO TeMe

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6938

bubnunoreka LIOK
https://m.edsoo.ru/ff0c6a50

3.3. ArperatHble cocTOsiHUS BenlecTBa. Ma3oBbie
nepexo/bl

[TapooGpa3oBaHue U KOHICHCAITHS.

40 Hcnapenue u kunexnue

41 AOCOII0THAs M OTHOCUTENbHASI BIAXKHOCTh
Bo3ayxa. HacelmenHslil map
Tsépnoe teno. Kpucramnnueckue u amopgpHsie

42 Tena. AHU30TPOIHS CBOMCTB KPUCTAJLIOB.
Kunkue kpucramibl. CoBpeMeHHbIE
MaTepuaibl

43 [InaBnenue u kpucrauuzanus. Y aesbHas
teriora miasneHus. Cyoaumanus

44 VYpaBHEeHHE TEIJIOBOTO OalaHca

[IpoBenenue 3KkCriepuMeHTa: U3MEpPEHHE
OTHOCHUTEIIbHOH BJIYKHOCTH BO3/yXa.
Onenka abCONIOTHBIX U OTHOCUTENIBHBIX
MOTPEIIHOCTEN N3MEpEeHUN PU3NIECKUX
BeJINYuH. M3ydueHue cBOCTB
HACBIIIEHHBIX TTAPOB, CITIOCOO0B
u3MepeHus BrnaxHocty Habmonenue
KHUIIEHUS TIPH TIOHMKEHHOM JIaBIICHUH,
HarpeBaHus U TUIaBICHUS
KPUCTAJJINYECKOIO BELIECTBA.
OOBsicHEeHHE PUHIIUIIOB IEHCTBHS U
yCJIOBHM 0€301MacHOTO UCIIOIB30BAHMS B
MTOBCETHEBHOM JKU3HU TUTPOMETPA,
MICUXpOMETpa, Kanopumerpa. 3ydenue
TEXHOJIOTH MMOIy4eHUs COBPEMEHHBIX
MaTEepUajIoB, B TOM YHUCIIE

bubnuoreka [{OK
https://m.edsoo.ru/ffOc63b6

bubmnoreka IIOK
https://m.edsoo.ru/ff0c64d8

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0c65f0

bubnmnorexa LIOK
https://m.edsoo.ru/ff0c6708

bubnunorexa LIOK
https://m.edsoo.ru/ff0c6820
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HaHOMarepuayioB. Pemenne pacu€THbIX
3a/1a4 C SIBHO 3aJIaHHON (hU3UIECKOM
MOJIEJIBIO C MCII0JIb30BAHUEM YPABHEHMUS
TerioBoro Oananca. Pemienue
KayeCTBEHHBIX 3a/1a4 C OIIOPOH Ha
M3Y4YECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(usnyeckue SBICHUS 110 TEME.
Pacnio3naBanue Gpu3nuecKuX sSBICHUN B
y4eOHBIX OIBITAX U OKPYKAFOIIEH
KHU3HH: JedopManus TBEPABIX Tell,
HarpeBaHue U OXJIaXJCHHE Tell,
M3MEHEHHE arperaTHbIX COCTOSHUMN
BEILIECTBA U OOBSICHEHUE UX Ha OCHOBE
3aKOHOB U (OPMYIT MOJIEKYIISIPHOM
¢usuku. Mcnons3oBanue
MH(POPMAIIMOHHBIX TEXHOJIOTHHA JJIs
MOMCKA, CTPYKTYPUPOBaHMUS,
UHTEpIpETANH U IPEICTaBICHUS
nH(pOpMaIUY TPU MOATOTOBKE
COOOIIEHNH O IPUMEHEHUH 3aKOHOB
MOJIEKYJISIPHOM pU3uKH 1
TEPMOAVHAMMKH B TEXHUKE U

TEXHOJIOTHSIX
HToro no pazgenxy 24
Pa3zgea 4. duekTpoauHaMuKka
4.1. DieKkTpocTaTHKA 10
45 OneKTpu3aus Tei1. JMEKTPHICCKUI 3apsi. 1 [TpoBeseHne oKciepuMenTa: u3mepenne | bubmmoreka [JOK
JIBa BuJa JIEKTPUUECKUX 3apsiiOB SIEKTPOEMKOCTH KOHIeHCaTopa. OLeHKa https://m.edsoo.ru/ffOc6bcc
46 IIpoBOAHMKY, TUANEKTPUKH U 1 aOCOIIFOTHBIX U OTHOCUTEIBHBIX bubmuoteka [IOK



https://m.edsoo.ru/ff0c6bcc

MOJIYITPOBOJTHUKH. 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsaa

B3aumogeiictBue 3apsanoB. 3akon Kynona.

4 ToueyHblil 2IEKTPUYECKUN 3apsi]
Hanpspk€HHOCTB 2JEKTPUYECKOTO MOJIS.

48 [TpyHIMI Cynepno3uLuy dJIEKTPUUECKAX
nojei. Jlunuu HanpsKEHHOCTH

49 Pabota cuit 351eKTpoCcTaTuYecKoro mossl.
Ilorennuan. Pa3HocTh OTEHIINAIOB
[IpoBOAHMKY U TUANEKTPUKH B

50 ANEKTPOCTATUYECKOM MoJ1e. JIu3neKTpruuecKas
IIPOHUIIAEMOCTh

o1 OnexrpoémkocTs. Konnencarop

59 DneKTPOEMKOCTH IJIOCKOT0 KOHJEHCATOPA.
DHeprus 3apsKEHHOr0 KOHAEHCaTopa

53 JlaGopatopHnas pabora "N3mepenue
NMEKTPOEMKOCTH KOHJeHcaTopa"
[IpuHIMIT NENCTBUS U IPUMEHEHUE

54 KOHJICHCATOPOB, KOMMPOBAJILHOTO anrnapara,

CTPYHHOT'O IPUHTEPA. DIIEKTPOCTATUYECKAS
3amuTa. 3a3eMJIEHUE JIEKTPONpHOOpOB

MOTPEUTHOCTEN U3MEpeHuH (pru3nyeckux
BEJIMYUH. M3yueHne npuHIMIoB
JICUCTBUSA JIEKTPOCKOIA, HIEKTPOMETPA,
KoHAeHcaTopa. M3yueHue npuHIUIIOB
JEHCTBUSI M YCIIOBHI 6€301MacHOro
MIPUMEHEHHUSI B PAKTUYECKOM JKU3HHU,
KONMPOBAJIBHOIO arnmnapara, CTpynHOro
npuHTepa. PaccMoTpenue Gpuznueckux
OCHOBAHUH JIEKTPOCTATUYECKOMN 3aIUTHI
Y 3a3€MJICHUS JIEKTPOIIPHUOOPOB.
Pemenue pacu€THbIX 3a/1a4 € SIBHO
3a/IaHHON (PU3UYECKON MOJIETIBIO C
HCITOJIb30BAaHUEM OCHOBHBIX 3aKOHOB M
(dhopmy anekTpoctatuku. Pemenue
Ka4yeCTBEHHBIX 3a/1a4 C OIIOPOH Ha
M3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(buzmvecKre SBICHUS JIEKTPOCTATHUKH.
PacnioznaBanue ¢pu3nyeckux sBICHUN B
y4eOHBIX OIBITaX U OKpY>Karomei
YKU3HM: DJIEKTpU3ALUs TEN,
B3aMMOJICICTBHE 3apsAI0B H OObSICHEHNE
WX Ha OCHOBE 3aKOHOB U (OpMyTT
aieKTpocTaThku. Onucanre n3y4eHHbIX
CBOMCTB BEIIIECTBA U DJIEKTPUUECKUX
SIBJICHUH C UCTIOJIb30BAHUEM (PU3HUECKUX
BEJIMYWH: ICKTPUIECCKUH 3apsi/,
HaIpsHKEHHOCTD AJIEKTPUUECKOTO MOJI,
MOTEHIMAJ, Pa3HOCTh MOTEHIUAJIOB,
INMEKTPOEMKOCTh. AHATH3 (PUBNIECKUX
MPOLIECCOB U SIBJICHUI C UCTIOJIb30BAHUEM

https://m.edsoo.ru/ffOcébcc

bub6nmoreka [IOK
https://m.edsoo.ru/ffOc6ced

bub6nmmoreka [IOK
https://m.edsoo.ru/ffOc6df2

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6f00

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

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7126

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



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

4.2. IlocTosHHBIN J1eKTPUYecKUii TOK. Toku B

pPa3JIMYHBIX cpeaax

55

DNEeKTPUUECKUN TOK, YCIOBUS €ro

CYIICCTBOBAHUA. ITocTostaaEbIl TOK. CHIla TOKA.

Hanpsixenue. Conporusnenue. 3akon Oma
JUIS y4acTKa [enu

12

56

ITocnenoBarensHOE, MapanieabHOE,
CMEIIaHHOE COEJMHEHHE IIPOBOIHUKOB.
JIaGoparopHas pabota «/3yuenue
CMEILIaHHOTO COEIMHEHUS PE3UCTOPOBY

57

58

59

PaboTa 1 MOITHOCTH IEKTPHUUECKOTO TOKA.
3akon Jlxoynsa-Jlenna

3axon OMa 171 OJTHOM (3aMKHYTOM )

aeKTpU4ecKoi nenu. KopoTkoe 3aMblkaHue.

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

DJeKTpOHHAs MPOBOJUMOCTb TBEPBIX
METAJUIOB. 3aBUCUMOCTb COITPOTHBIICHUS
METAJUIOB OT TEMIIEPATyPHI.
CBepXxnpoBOIMMOCTb

(U3MYECKUX 3aKOHOB: 3aKOHA
COXpaHEHUs 3JIEKTPUUYECKOTO 3aps/a,
3akoHa Kynona. PaGoTa B rpynmnax npu
aHaJIM3€ JOMOJHUTEIbHBIX UCTOUHUKOB
uH(bOpMaIUU U MOATOTOBKE COOOIICHHIA
O MPOSIBJIICHUU 3aKOHOB 3JIEKTPOCTATUKU
B OKPY’KaIOUIEN KU3HU U IPUMEHEHUN
UX B TEXHUKE

[IpoBenenune sKcriepuMeHTa: U3y4EeHUE
CMEIIaHHOTO COeTMHEHHS PE3UCTOPOB;
uzmepenue DJ]C ucTouHMKa TOKa U €T0
BHYTPEHHETO COMPOTUBIICHUS;
HabmoIeHue 3nekTposn3a. OueHka
a0COTIOTHBIX U OTHOCUTENIBHBIX
MOTPEIIHOCTEeN U3MEpPEeHHH (PU3NIecKuX
Benn4uH. OObsSICHEHNE IPUHLUIIOB
JEUCTBUSI M YCIIOBHI 6€301MacHOT0
MIPUMEHCHHSI aMIIEPMETpa, BOJIBTMETPA,
peocTara, HCTOYHHKOB TOKa,
JNEeKTpOHArpeBaTEeNbHbBIX U
ANEKTPOOCBETUTENBHBIX TPUOOPOB,
TEPMOMETpPA COTPOTHUBIICHUS,
BaKyyMHOTO THOJIa, TEPMUCTOPOB U
(hoTOpE3UCTOPOB, MOIYIIPOBOTHUKOBBIX
TIMOJIOB, TATbBAHUKH. Pemenne
pacu€THBIX 3374 C SIBHO 3aJJaHHOMN
(hbU3UIECKOI MOJIETTBIO C

bubanoreka LIOK
https://m.edsoo.ru/ff0c74f0

bu6nmnorexa LIOK
https://m.edsoo.ru/ff0c7838

bu6nmnorexa LIOK
https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

DnexTpuuecKkui Tok B Bakyyme. CBoiicTBa

HUCIIOJIB30BAHHECM OCHOBHBIX 3aKOHOB U

60 1
ANEKTPOHHBIX IMYYKOB ¢dhopmyi Temsbl «IlocTosTHHBIN
TI0JTyIIPOBOXHHKH, HX COOCTBEHHAS 1 aNeKTpuyeckuit Tok». PacnosnaBanue
. o bubmuorexa [JOK
61 puMecHas npoBoauMocTb. CBoiicTBa p—N- 1 (pu3nYeCKUX SBICHH B y4EOHBIX OIBITAX https://m.e dSO(I)lr /f10c84ae
. . /. Iu
nepexoza. I[loaynpoBogHIKOBBIE TPHOOPEI 1 OKPYIKAIOIICH JKU3HU: JJIEKTpUIECKad
DNeKTpUUYECKUN TOK B pacTBOpaxX M paciiaBax TIpOBOAUMOCTB, TEIIOBOE, CBETOBOC, 5
62 IEKTPOINHTOB. DIEKTPOTHTHIECKAS 1 XHMHYECKOE, MATHUTHOE JICMCTBUS TOKA. bu6mmorexa [IOK
' > https://m.edsoo.ru/ff0c82ba
CCOMHAIHS. DIEKTPOTH3 AHanu3 3MeKTPUIECKHUX SBICHUNA U
. MPOIIECCOB B IEMSAX MOCTOSTHHOTO TOKA C
DNEeKTPUUECKU TOK B ra3ax.
. . HCIIOJIb30BaHUEM 3aKOHOB: 3aKk0oH OMa, bubnunoreka LIOK
63 CamMoCTOSTEIbHBIA U HECAMOCTOSTEIbHbBIN 1 ]
3aKOHOMEPHOCTH TOCJICIOBATEILHOTO U https://m.edsoo.ru/ffOc84ae
pazpsan. Monnus. [1nazma
. MapajiebHOTO COSAMHEHHUS
DnekTpuuecKre NpuOOphl U YCTPOUCTBA U UX
MIPOBOJHUKOB, 3aK0H [[koyns-JIeHna. Bubimoreka LIOK
64 npakTHYeckoe nmpuMeHenue. [IpaBuia TeXHUKH 1 .
Ornurcanue U3y4yeHHbIX CBOMCTB BEIIECTB https://m.edsoo.ru/ff0c86fc
0€301acHOCTH .
Y DJICKTPUICCKUX SBICHUH C
. . bubmmorexa [JOK
65 0606wAIoLIIH YPOK «DIEKTPOHHAMUKA 1 HCIOJIb30BaHNEM (DU3HUYCCKUX BEITUIHH: A I I
3IEKTPUUECKHUIA 3apsjl, CUJIa TOKa, PS.//M.€dS00.rU/ITICoobE
AIEKTPUIECKOE HAMPSIKEHHE,
3JEKTPUUYECKOE CONPOTUBIIEHUE,
pasHocTh noteHnuanos, DJ1C, pabota
TOKa, MOIITHOCTh TOKa. Vcronb30Banue
KonTponbhas pabota no teme o .
. WH(OPMAIIMOHHBIX TEXHOJIOTUH IS
66 «Qnekrpocraruka. [locTossHHBIN 1 pmart a bubmuoreka [IOK
. MTOVCKA, CTPYKTYPHPOBAHUS
JIEKTPUYECKUN TOK. TOKH B pa3ian4HbIX » CTPYKTYPHP ’ https://m.edsoo.ru/ffOc8a8a
WHTEPIPETAINH U TIPEICTABICHUS
cpenax»
WH(OPMAIIMA TIPH ITOATOTOBKE
COOOIIIEHUH O MPUMEHEHUH 3aKOHOB
MOCTOSIHHOTO TOKA B TEXHHUKE U
TEXHOJOTHIX
HToro no pazneny 22



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

Pe3epBHOe Bpemsi 2
Pesepubiil ypok. KonTpoasHas pabora mmo bubnmnoreka HOK
67 1
Teme "DnekTpoaruHamMuKa' https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O600maomuii ypok mno 1 bubmmoreka [JOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB 110 68

IMPOI'PAMME



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

Koua- JJIeKTPOHHbIE
Ne 5o Buaebl aeqreJJLHOCTH mupponsle
/i Tema ypoxa akaue ABL /L oOpa3oBaTe/ibHbIE
MHY. pecypcbi
JacoB
Pa3nes 1. DinekTpoamHamuka
1.1.MarauTHOe noJjie. JJIeKTPOMarHuTHast 11
HHAYKIUSA
IlocTosIHHEBIE MArHUTEI K UX B3aUMOJIEUCTBUE.
3 [IpoBeneHue KCrIepUMEHTa: U3yYeHUE Bu6nuorexa LIOK
MaruuTHOoe noJsie. Bektop MarHuTHoOM 1 )
_ MarHUTHOTO TOJIsl KATYIIKHA C TOKOM; https://m.edso00.ru/ff0c9778
MHIYKUUU. JIMHUM MarHUTHOW UHIYKLIUU .
HCCJIETOBAHUE IEeHCTBUS IOCTOSIHHOTO
MarnuTtHO€e noJjie TPOBOJHUKA ¢ TOKOM. OTBIT MarHMTa Ha PAMKy C TOKOM; HCCIELOBaHHe Bu6morexa LIOK
Opcrena. BzaumoaencTere mpoBOAHUKOB € 1 SIBJEHHS YJIEKTPOMATrHHTHON HH/YKLIH. https://m.edsoo.ru/Ff0co8fe
TOKOM Omenka aOCONIOTHBIX M OTHOCHUTEIBHBIX
JlaboparopHas padota «/3yuenue 1 MOTPEUTHOCTEHN U3MepeHU (PU3NIECKUX bubnmnorexa [JOK
MAarHUTHOTO IOJIS KATYIIKH C TOKOM) BennurH. OOBSICHEHNE TIPUHITUTIOB ICHCTBUS https://m.edsoo.ru/ff0c98fe
JleficTBE MarHUTHOT'O MOJIS Ha MNPOBOJHHK C u YCHOBI/II71 0e301acHOro IIPUMCHCHU
tokoMm. Cuia Amnepa. JlaGopaTopHas paborta 1 IIOCTOSHHBIX MarHUTOB, DJIEKTPOMAarHuTOB, bubnmnorexa [JOK
«HccnenoBanue AeMCTBUS MOCTOSHHOTO 3JIEKTPOJBUTATEINS, YCKOPUTENEH https://m.edsoo.ru/ffOc9acO
MarHuTa Ha paMKy ¢ TOKOM» 3JI€MEHTAPHBIX YACTUILI, UHTYKIIUOHHOMN
JleficTBME MAarHUTHOTO MOJISt Ha JABHIKYIIYIOCS neyn. Pemenne pacYETHEIX 3a/1a4 Ha Bt oK
HOIHNOTEKA
sapspkeHHYI0 yactuiy. Crna JlopeHra. 1 npuMeHenne Gopmyi TeMbl «MarHuTHOE . 1| o
Pa6ora cunst Jloperua rosie. DJIeKTPOMarHuTHAs WHTYKITHS. ttps://m.edsoo.ru/ff0c9df4
Pemrenne kauecTBEHHBIX 3a/1a4 C OMOPOM Ha
DOnekTpomMarHuTHas HHAYKIus. [loTok
o M3y4YeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
BEKTOpa MarHuTHOM MHAYKIMU. JJ1C 1

MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHON
uHayKun dapazes

(1)I/I3I/IquKI/IC SIBJICHHS T€MbI «MarauTHoe
II0JIC. aﬂeKTpOMaPHI/ITHaH WHIOYKIOUS).



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

7 Jlaboparopnas padota «Vccienoanue 1 OrnpezenieHne HaMpaBIeHUs BEKTOPA bubnuorexa [JOK
SIBJICHUSI DJICKTPOMArHUTHOM UHIYKITUW)) WHAYKIIMA MAarHUTHOTO TOJIsl TPOBOJHUKA C https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTB. SIBI€HUE CAMOMHIYKIUH. TOKOM, CHIIbI AMIiepa 1 cuiibl JIopeHiia.

8 OJ1C camouHIyKIIMH. DHEPTUs MAarHUTHOTO 1 PacriosHaBanue pU3HYECKHX SIBICHHI B bubmuorexa [JOK
TOJISI KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE Y4COHBIX OIBITAX M OKPYKAIOLICH XKHU3HU: https://m.edsoo.ru/ff0ca600
rnosue B3aUMOJICICTBUE MAarHUTOB,

TexHuueckue yCTpoicTBa U UX MPUMEHEHHUE: SJICKTPOMAarHnTHAN NHAYKIHA, ICUCTBAC

9 MMOCTOSIHHBIE MATHUTBHI, JIEKTPOMArHUTHI, 1 MAarHuTHOTO IIOJIA Ha MPOBOIHAK C TOKOM H
3JIEKTPOJIBUTATENb, YCKOPHTEIN JBIKYIAHCS 3apsl. AHATN3
3JIEMEHTaPHBIX YaCTHUIl, MHIYKIIMOHHAS TI€Yb SJICKTPOMArHUTHBIX SBJICHHM C

" HCTOJIb30BAHUEM 3aKOHA 3JIEKTPOMArHUTHOM
O606maromuit ypok «MarautHoe mnosie. . bu6nmorexa LIOK

10 1 MHAYKUMU. Onrcanue U3y4yeHHbIX CBOWCTB

DneKTpoOMarHuTHast UHIYKIUS» N https://m.edsoo.ru/ff0cab82
BEILIECTB U AJICKTPOMATrHUTHBIX SIBJICHUM C
HCIIOJIb30BaHUEM (PU3HUYECKHUX BEJIMYHUH:
1 KontponbHas padota nmo teme «MarHutHoe 1 WHJYKUUS MarHUTHOTO 0N, CHTa AMIIEpa, bu6nmorexa LIOK
noJie. DNEeKTPOMarHuTHasi MHAYKLUS) cua JlopeHua, HHIYKTHBHOCTb KaTyIIKH, https://m.edsoo.ru/ff0cad58
SHEPTHSI DIIEKTPUUECKOTO U MAarHUTHOTO
noiei
Hroro mo pasneny 11
Pa3nen 2. Koeoanust 1 BOJTHBI
2.1. Mexannyeckue u 3J1eKTPOMATHUTHBIE 9
KO0JIeOaHUs
CBOOO/IHBIE MEXaHMYECKUE KOTIEOaHUS. HccnenoBanue napaMeTpoB KosiebaTebHO

12 I'apmonunueckue kojnebaHus. Y paBHeHUE 1 CHCTEMBI — ITEPHO/Ia, YaCTOTHI, aMIUTUTY A6l 1 bubanorexa [JOK
rapMoHHUYECKUX Konebanwuii. [IpeBpamieHue (a3l konebanuit (IPyKUHHBIA W/ https://m.edsoo.ru/ffOcaf06
SHCPTHUA MaTreMaTudeckuii MmasTHUK). HaGmronenue
JlaGopatopHas pabora «/ccnenoBanue 3aryxaroumx kosebanuii. Mccnenosanne

13 3aBHCHMOCTH TIEpHO0/ia MAJIBIX KoJeOaHui 1 CBOWCTB BBIHYICHHBIX KOJICOaHUI.

rpys3a Ha HUTHU OT OAJIMHBI HUTU U MACChbI

HaGmonenune pesonanca. [IpoBenenne



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

rpy3a»

14

Koneb6atenpubiit koHTYp. CBOOOIHBIE
INIEKTPOMArHUTHBIC KOJIeOaHUs B UACATLHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS MEXKITY
MEXaHHYECKUMU U DJIEKTPOMArHUTHBIMHU
KOJICOaHHSIMU

15

16

17

18

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPI'UU B UJICATBHOM KOJIeOaTeIbHOM
KOHTYpE

[IpencraBienue o 3aTyxXalOUIMX KOJIeOaHUIX.
By eHHbIE MEXaHUYECKUE KOCOaHMUs.
Pe3onanc. Beinyxnennsie
AJIEKTPOMArHUTHBIE KOJICOaHMs

[lepemennsbiii Tok. CUHYCOMABHBIN
MepeMEeHHBIN TOK. MOITHOCTh MIEPEMEHHOTO
TOKa. AMIUINTYTHOE U JEHCTBYIOLIEE
3HAQUYE€HHE CUJIbI TOKA U HAIIPSKEHUS
Tpauchopmarop. [IpousBoacTso, nepenava u
noTpedieHne NEKTPUIECKON IHEPTHH

19

VYCTpoiCTBO U MPAKTHUUECKOE TPUMEHEHHE
ANEKTPUYECKOT0 3BOHKA, FeHepaTopa
MIEPEMEHHOTI0 TOKa, JTMHUN 3JIeKTponepeaayd

20

DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
anekTpo3Hepruu. KynbTrypa ucnoiab30BaHus
3JIEKTPOIHEPTUU B MOBCEIHEBHOMN KU3HU

HKCIEPUMEHTA: UCCIIeI0BAaHUE 3aBUCUMOCTH
Nepro/ia MajblX KojaeOaHui Ipy3a Ha HUTH
OT JJIMHBI HUTU M Macchl Ipy3a;
HCCIIeIOBaHKE IEPEMEHHOI0 TOKA B IIETH U3
MOCJIeI0BATENbHO COeIMHEHHBIX
KOH/ICHCATOPa, KaTYIIKU U PE3UCTOpA.
Onenka abCONIOTHBIX M OTHOCHTEIBHBIX
MOTPEUTHOCTEN U3MEpeHnH (Ppru3nyeckux
BenuunH. OOBbsSCHEHUE IPUHIUIIOB JEHCTBUS
1 YCIIOBHUI 0€301acHOr0 IPUMEHEHHUS
JIEKTPUUYECKOTO 3BOHKA, FeHepaTopa
NIEPEMEHHOT'0 TOKA, IMHUN 3JIeKTporepead.
Pemienue pacuéTHbIX 3aJa4 C ABHO 3a/laHHON
(bu3nYecKoil MOJIENBIO C UCIIOIB30BAHUEM
OCHOBHBIX 3aKOHOB U ()OPMYIL,
OTIMCHIBAIOIINX MEXaHUYECKUE U
3JIEKTPOMarHuTHeIe Kojebanusa. Onucanue
MEXaHUYECKUX U DIIEKTPOMAarHUTHBIX
KoJIe0aHMH C MCIIOIb30BaHUEM (PU3UUECKUX
BEJIMYMH: NIEPUOJT M YaCTOTa KoJIeOaHUH,
aMILTUTY/a U (a3a KojeOaHui, 3aps U cuia
TOKa B TAPMOHUYECKUX JEKTPOMArHUTHBIX
KoseOaHusx. Perenne KaueCTBEeHHBIX 3a/1a4
C OIOPOM HAa U3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITUCHIBAIOIINE
MEXaHUYECKHE M AIIEKTPOMArHUTHBIE
Konebanus. Pabora B rpynnax npu
IUTAHUPOBAHUHM, TIPOBEJICHUH U
WHTEpPIpPETAIMU PE3YJIbTATOB OIBITOB, U
aHaJI3e JIOTOJHUTEIBHBIX HCTOYHHKOB

bub6nmoreka [IOK
https://m.edsoo.ru/ff0cb820

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

bubmuoreka [{OK
https://m.edsoo.ru/ffOcbb86

bubmuoreka [IOK
https://m.edsoo.ru/ffOcbd34

bubmnoreka IIOK
https://m.edsoo.ru/ff0cc324



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

nH(pOpMAaIUU IO TEME

2.2. MexaHn4yecKue U 3JIeKTPOMATHUTHBIE BOJIHbI 5

MexaHuueckre BOJIHBI, YCIOBUS

21 pacnpoctpanenus. [lepuon. CkopocTts 1
pacrnpocTpaHeHUs U JITMHA BOJIHBI.
[Tonepeunsle ¥ MPOI0JIbHBIE BOTHBI

99 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3BYKa. 1
Bricora Tona. TemOp 3ByKa

93 DNeKTpOMarHUTHHIE BOJIHBI, UX CBOICTBA U 1
ckopocTb. [lIkana 31eKTpoMarHuTHBIX BOJH

24 [TpuHIMIIBI paTUOCBSI3U U TEJICBUACHHUS. 1
Pa3Butne cpencts cBsa3u. Pannonokanus

25 Kontponbnas padota «KonebaHust U BOJTHBD» 1

N3ydenne oO6pazoBaHUs M pacCIpOCTPaHEHUS
MOTNEPEYHBIX U MPOJOIBHBIX BOJIH.
Habumonenue otpakeHus U npeaoMIIeHus,
nHTepdepeHIny U AUPPAKIUH
MexaHHuYecKux BosiH. HaOmroneHue cBsi3u
TPOMKOCTHU 3BYKa U BBICOTHI TOHA C
aAMIUTATYION ¥ 4aCTOTOU KOJICOAHHUIA,
3BYKOBOI'O pe3oHaHca. MccnenoBanue
CBOMCTB 3JICKTPOMArHUTHBIX BOJIH:
OTpakeHUe, IPeJIOMIICHUE, MOJIAPU3ALIUS,
mudpaxus, uarepdpepennus. M3zyuenue
YCIOBUHN U3ITYYEHHUSI SJIEKTPOMArHUTHBIX
BOJIH, B3aMMHOI OpHEHTaluu BeKTOpoB E, B,
V B 2JIEKTPOMAarHUTHOM BosiHE. M3yueHune
MIPUMEHEHHUSI DJIEKTPOMArHUTHBIX BOJIH B
TeXHUKE U ObITYy. OObsICHEHHE TPUHIIUIIOB
JIEUCTBUSI M YCIIOBHI 6€301MacHOTro
MIPUMEHEHHUSI MY3bIKAJIbHBIX THCTPYMEHTOB,
YIIBTPa3BYKOBOM TMATHOCTUKU B TEXHUKE U
MEJULNHE, pajapa, paIuoNpUEMHIUKA,
TEJEeBU30pa, aHTEeHHBI, Tenedona, CBY-
neyu. Penenue pacu€THhIX U KaueCTBEHHBIX
3a71a4 C OMOPOM Ha W3YYECHHBIE 3aKOHBI U
3aKOHOMEPHOCTH, OTHCHIBAIOIIINE
pacrpocTpaHeHHe MEXaHUYECKUX U
3JIEKTPOMArHUTHBIX BOJIH. Vcrionp30Banme
MH(OPMAIIMOHHBIX TEXHOJIOTHH JIJIs TIOMCKA,

bubnunorexa LIOK
https://m.edsoo.ru/ffOcca54

bubnunorexa LIOK
https://m.edsoo.ru/ffOcccOc

bubmuoreka [{OK
https://m.edsoo.ru/ffOccfe0

bubmmoteka IIOK
https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

CTPYKTYpPUPOBAHUS, UHTEPIIPETALUU U
npeacTaBiIeHNs HHpOpMauu mpu
MOJTrOTOBKE COOOIIEHHI 00 NCIOIb30BaHUU
9JIEKTPOMArHUTHBIX BOJIH B TEXHUKE.
VYuactue B auckyccun 00
OJICKTPOMAriMuTHOM 3arpsA3HCHHUU
oKpyKatomiei cpeabl. Pabora B rpynmax npu
IJIaHUPOBAHUU, IIPOBCACHUHN 1
HHTCpHIpCTAlIUN PE3YJIbTATOB OIIBITOB U
aHaJIN3€ JOIIOJIHUTCIIbHBIX NCTOYHHUKOB
MH(OPMAIIHMH 110 TEME

2.3. OnTuka 10

[IpsiMosinHeitHOe pacpocTpaHEeHHEe CBETA B

26 OJIHOPOJIHOM cpenie. ToueuHbIi HCTOYHUK 1
ceera. Jlyd ceera
OtpaxxeHune cBeTa. 3aKOHbI OTPAKEHUS CBETA.

27 ITocTpoenne n300paskeHHi B MIOCKOM 1
3epKaie
[Ipenominenue ceera. [lonHoe BHyTpeHHEE

28 otpaxkeHue. [IpenebHbIN yroi MoJIHOTO 1
BHYTPEHHET0 OTPaKEHUS

29 JlabopaTtopHas pabota «3mepenue 1
MTOKa3aTeJsl MPEIOMIICHHS CTEKIIa

30 JIunssl. [TocTpoenue n3o0paxkeHuil B TUH3E. 1
@opMyiia TOHKOU JIMH3BL. Y BEJITUYCHUE JINH3BI

31 JlabopaTtopHas pabota «lccnenoBanue 1
CBOMCTB M300paKEHUH B IMH3AX»

32 Hucniepcus ceera. ClI0XHBIH cocTaB 0en1oro 1

W3ydeHue sBIE€HUS IOJHOTO BHYTPEHHETO
OTPa)KEHUs, €ro IPUMEHEHHUsSI B CBETOBOJIE.
N3yuenne Mozene MUKpPOCKOIIA, TEIECKOIIA.
[Tonyuyenue crekTpa ¢ TOMOILIBIO IPU3MBI U
T pakMoHHON pemérku. 3mepenue
IIOKa3aTess MPeIOMIICHUS CTEKIIA.
HccnenoBanue cBOMCTB H300paskeHHi B
auH3ax. OObsICHEHUE IPUHLIUIIOB JIeHCTBUS
U YCJIOBUH 0€301MacHOro NPUMEHEHHsI OUKOB,
Jynel, (hoToamnmapara, IpOEKIHOHHOTO
amnmapara, MUKpOCKOIIa, TEJIECKOIa,
BOJIOKOHHOM ONTHKH, TU(PAKIIMOHHON
pemeéTku, monsipona. Pemenne pacu€THbIX
3a/1a4 C SIBHO 33JIaHHON (hU3UIECKOI
MOZEJIBIO C UCIIOJIB30BAHUEM OCHOBHBIX
3aKOHOB U (hOPMYJT F€OMETPUUECKOI ONTHUKH.

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd350

bubmmoteka IIOK
https://m.edsoo.ru/ff0cd4e0

bubmmoteka IIOK
https://m.edsoo.ru/ff0cd7{6

bu6nmorexa LIOK
https://m.edsoo.ru/ffOcd67a

but6mmoreka [IOK
https://m.edsoo.ru/ffOcddle
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https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
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cgeta. l[er. JlaboparopHas pabora
«HabroieHne TUCTIepCHE CBETay

Wutepdepennus ceera. Audpakius cera.

33 . 1
JudpakimonHas pemeéTka
34 [TonepeunocTs cBeToBBIX BOJH. [Tomspusanus 1
cBeTa
35 Onrtuyeckue npuOOPs! U yCTPOHCTBA U 1
yCJIOBHSA UX O€30MaCHOTr0 MPUMEHEHUS
Hroro no pasgeny 24

[TocTpoenue u onucanue H300paKeHUs,
CO31aBa€MOT0 IIJIOCKUM 3€pKaJIOM, TOHKOMN
JMH30#. PaccMoTpenue npeienon
MIPUMEHUMOCTU T'€OMETPUUYECKOMN ONTHUKHU.
Pacnio3naBanue pu3ndeckux sSBJICHUN B
OIBITAX U OKPYXKAIOLIEH KU3HMU:
MPSIMOJIMHEIHOE PacIpOCTPAHEHUE CBETA,
OTpa)KeHHE, IPEIOMIICHIE, HHTePPEePEHIIHS,
T paKus U MoJsipyu3aliis CBeTa,
aucrepcus ceera. Mzydyenue ycnosui
Ha0JI0/IeHNsI MAKCHMYMOB I MUHUMYMOB B
MHTEPPEPEHIIMOHHON KapTUHE OT JBYX
cuH(pa3HBIX KOTE€PEHTHBIX HCTOYHHUKOB.
YcnoBue HaOIOIEHUS TTIABHBIX
MaKCHUMYMOB IIpU Na/IEHUU
MOHOXPOMAaTHYECKOI'0 CBETa Ha
TUGPaKIUOHHYIO pelIETKY. AHANN3
ONTUYECKUX SIBJIEHUH C HCIIOJIb30BaHUEM
3aKOHOB: 3aKOH ITPSIMOJIMHENHOTO
pacpoCTpaHEHUS CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI IIPEJIOMJICHUS CBETA.
Onucanue ONTHYECKUX SBICHUN C
HCIOJIb30BaHNEM (U3NYECKUX BETUUMH:
(hoKyCHOE pacCTOsIHUE U ONTHYECKas CUla
JIVH3BI.

bub6nmoreka [IOK
https://m.edsoo.ru/ffOced22

bubnunorexa LIOK
https://m.edsoo.ru/ffOcf02e

Pasnen 3. OcHOBBI clIeMAJIBHON TEOPUHM OTHOCUTEJIBHOCTH

3.1. OcHOBBI CHIENMAJILHOM TEOPUH

OTHOCHUTCJIBHOCTH

4



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

I'paHuLIBI TPUMEHUMOCTH KJIACCUYECKOHN

36 MexaHuku. [locTynarsl cienuanbHOM Teopun
OTHOCHUTEIIbHOCTH

37 OTHOCUTENBHOCTD OJJHOBPEMEHHOCTH.
3ameJieHne BpEeMEHH U COKpaIEHUE JJIUHbI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON

38 yacTHUIlbl. CBS3b MAcCChl C SHEPTHEH U
HUMITYJIbCOM. DHEPTHUs MOKOS

39 KonTponbnas pabota «Ontuka. OCHOBBI

CH@HH&HBHOﬁ TCOPHUU OTHOCUTCIBHOCTH»

Pemenue kauecTBEHHBIX 3a7a4 C OMOPOM Ha
n3ydenssle nocrynarsl CTO.
Hcnonb3oBanue nHPOPMAITMOHHBIX
TEXHOJIOTHH JIJIST TIOMCKA,
CTPYKTYPUPOBAHUSI, UHTEPIPETALIUU U
MpeACTaBiICHUS HHOOPMAITUU TIPH
MOATOTOBKE COOOIIEHU O TpaHUIIaX
NPUMEHUMOCTH KJIACCUUYECKON MEXaHUKHU U
ocuoBax CTO.

bubnunoreka LIOK
https://m.edsoo.ru/ff0cf862

bu6nmoreka [IOK
https://m.edsoo.ru/ffOcfa42

bub6nmoreka [IOK
https://m.edsoo.ru/ffOcfc68

bubnunoreka LIOK
https://m.edsoo.ru/ffOcf6f0

Hroro nmo pazaeny

Paznen 4. KBanroBasi pusuka

4.1. DjaeMeHThI KBAHTOBOM ONTHKH

®otonbl. opmyna [1nanka. DHeprus u

40
UMIyIbC (GOTOHA

41 OTkpsITHE U HccnenoBanue GoTorddexrTa.
Omneitet A. I'. CToneroBa
3akonsl portorddexra. YpaBHeHUE

42 Oiinmreina st porodrddexra. «KpacHas
rpanuta» potodddexra

43 JlaBnenue ceera. OnwiTel I1. H. JIeGenena.
XuMuyeckoe IeHCTBHE CBETA
TexHuyeckue yCTpoiCTBa U MPaAKTUIECKOE

44 pUMeHeHHe: (OTOIEMEHT, (POTOJaTUHK,
CONTHEYHas OaTapesi, CBETOUOT

45 Pemenue 3amad mo treme «IeMEHTHI

KBAHTOBOM OIITHKH

Ha6monenue dpotorddexra Ha ycTaHOBKE C
OUHKOBOH 1m1acTrHOM. MccinenoBanne
3aKOHOB BHEUIHET0 oTodddexTa.
OObsicHEeHNE OCHOBHBIX IPUHLIUIIOB
JEHCTBHSI TEXHUYECKUX YCTPOMCTB, TAKMX
Kak: oToreMeHT, PoToaaTunK, COTHEUHAS
Oarapes, CBETOIMO/I; ¥ YCIIOBHH UX
0€30I1aCHOT0 MPUMEHEHUS B TPAKTHYECKON
KU3HU. PemeHne pacy€THbIX 3a/1a4 C SIBHO
3a/laHHOM (PU3MYECKON MOJIENbBIO C
WCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(hopmyn KBaHTOBOM ONTHKH. Pemenne
Ka4yeCTBEHHBIX 3a/1a4 C OIOPOW Ha
M3Y4YEeHHbIE 3aKOHBI, 3aKOHOMEPHOCTHU
KBaHTOBOM oNTUKU. Pacnio3HaBaHue
(U3NYECKUX SIBICHUH B yU€OHBIX OIBITAX:

bubnuoreka [IOK
https://m.edsoo.ru/ffOcfel6

bubmmoteka IIOK
https://m.edsoo.ru/ffOcffc4

bubmmoteka IIOK
https://m.edsoo.ru/ff0d015e

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d04a6

bubmmorekxa [IOK
https://m.edsoo.ru/ff0d0302
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https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

4.2. CtpoeHue aTomMa

¢borodnexTpudeckuii 3PPeKT, CBETOBOE
nasieHue. OnucaHue N3y4CeHHBIX KBAHTOBBIX
SIBJICHUI H TIPOLIECCOB C HCIOIb30BaHHEM
(U3MYECKHIX BEIIMYUH: CKOPOCTh
ANIEKTPOMArHUTHBIX BOJIH, [UTUHA BOJIHBI 1
94acTOTa CBETa, SHEPTUsl K UMIYJbC (HOTOHA.

Monens aroma Tomcona. OnbiTel Pesepdopaa

46 110 paccesHuo o-yactull. [limanerapnas
MOJEJIb aTOMa

47 [TocTtynater bopa
W3nyuenue u nornouieHue GOoTOHOB NPU

48 IIepexo/ie aToMa ¢ OAHOTO YPOBHS DHEPIUU Ha
Ipyrou. Buasl criekTpos
BomnoBeie cBoiicTBa yacTull. BoiHbI 1e

49 Bpoiinsa. KopryckynisspHO-BOJIHOBOM Tyallu3M.

CrnoHTaHHOE U BBIHYXXKICHHOC U3JTYUCHUC

Nzydenne moxenu omnbita Pesepdopra.
[IpoBenenune sKcriepuMEHTa 110 HAOIIIOJCHHUIO
auHeHvaroro crnektpa. OueHka abCoIOTHBIX
Y OTHOCHUTEIILHBIX TTOTPEITHOCTEH
n3MepeHuil pundeckux BeanuuH. M3yuenue
Mozenu atoma: ToMcoHa, IaHeTapHOH
MOJIeTIH aToMa, Mojienu atoMa bopa.
N3ydenue criekTpa ypoBHEH SHEPTUU aTOMa
Bogopoaa. O0bsICHEHHE TPUHIIUIIOB
JEUCTBUSI M YCIIOBHI 6€301MacHOTro
MPUMEHEHHsI CIEKTPOCKOIIA, Jla3epa,
KBAaHTOBOT'O KOMIbIOTEpA. Pemenune
KaueCTBEHHBIX 3aJa4 C OMOPOi Ha
M3Y4YEeHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢dusnueckue sBaeHus no Teme «CTpoeHue
aToMay. PacrioznaBanue pu3nuecKux
SIBIICHUW B y4EOHBIX OTBITAX:
BO3HUKHOBEHHE JIMHEHUATOTO CIIEKTpa
M3ITydeHus. AHaJIN3 KBAHTOBBIX MPOIIECCOB H
SIBJICHUI C MCITOJTb30BaHUEM TIOCTYIIATOB
bopa.

bubnuoreka [{OK
https://m.edsoo.ru/ff0d091a

bubmuoreka [IOK
https://m.edsoo.ru/ff0dOafa

bubnuoreka [IOK
https://m.edsoo.ru/ffOd0afa

bubmmoteka IIOK
https://m.edsoo.ru/ff0d0ca8

4.3. AToMHOe€ s1ApO
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50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaZAMOAaKTUBHOTO U3TyUYCHUS

o1

CaoiicTBa anb(a-, 6era-, raMma-u3IydeHUSI.

BnusiHue paqnoakTUBHOCTH Ha )KUBbIE
OpraHu3Mbl

52

53

54

OTKpbITHE TPOTOHA U HEUTpOHA. M30TOIbI.
Anwda-pacniag. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacmay. ["amma-
U3JIy4yeHue

OHeprus cBA3M HYKJIOHOB B sifipe. SlnepHbie
peakuuu. SnepHslit peaktop. [Ipobiemsl,
[IEPCIEKTHUBBI, IKOJIOTUYECKHUE ACTIEKTHI
SIIEPHOM YHEPTETUKH

OnemeHTapHble YacTULIBI. OTKpBITHE
no3uTpoHa. MeTosl HaOM01eH!s U
pPErucTpanyy dJIEMEHTApHBIX YACTHILI.
Kpyrastii cton «@yH1aMeHTalIbHbIE
B3anMo/ieiicTBus. EquHCcTBO (hrusmaeckoit
KapTHHBI MUPa

N3yuenne SKCEpUMEHTOB, TOKA3bIBAIOLITHX
CJIO)KHOCTH CTPOCHUS aTOMHOTO SIIIPA.
HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM
dhotorpadusm). U3yuenue saepHbIX CUl,
SICPHBIX PeaKIUil CHHTE3a U pacnaja,
TEPMOSIACPHOIO CUHTE3a. M3ydeHue
HYKJIOHHOW Mozenu siapa [ efizenOepra-
NBanenko. OObsiCHEHUE YCTPOICTBA U
MPUMEHEHHsI JO3UMETpa, Kamepsl Buibcona,
SJIEPHOTO PEAKTOpPa, aTOMHOI OOMOBI.
Perrenue 3a1a4 ¢ onmopoii Ha MOTy4eHHbIE
3HaHUS, B T.4. O 3apsJie © MAaCCOBOM YHCJIC
snpa. PacrioznaBanue GU3NIECKUX SIBICHUM
B Y4COHBIX OIBITAX U B OKPYKAIOIICH
KU3HH: €CTECTBEHHAs U ICKYCCTBEHHAs
pannoakTUBHOCTh. OmHcaHNe KBAaHTOBBIX
SIBIICHUH W TIPOIIECCOB C MCITOJIb30BAaHUEM
(bU3UYECKUX BEJIMYMH: MIEPUOJ TOTypacmaia,
SHEprus CBA3M aTOMHBIX A1ep, 1epeKT
Macchl s7ipa. AHaJIu3 IPOLECCOB U SBICHUH C
HCIOJIb30BAHNEM 3aKOHOB U MTOCTYJIATOB!
3aKOH COXPaHEHUs SJIEKTPUUECKOT0 3apsia,
3aKOH COXPaHEHHUsSI MacCOBOTO YMCIIA,
noctynatsl bopa, 3akoH painoakKTHBHOTO
pacmaga. Yyactue B paboTe KpyTriioro cToia
«DyHIaMEHTAIbHBIC B3aUMOICHCTBHSI.
EaunCcTBO (hmznueckoif KapTUHBI MUPaY.
Hcnonb3oBanue nHGOPMAITMOHHBIX
TEXHOJIOTH JIJIs TIOUCKA,
CTPYKTYPUPOBaHUS, UHTEPIPETAIIMH U

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

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1162

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1356

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0e38
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MpeACTaBICHHUS WH(POPMAIMU TTPU
MOJIrOTOBKE COOOIIEHHUH O MPUMEHEHUH
3aKOHOB KBAaHTOBOM (DM3UKHU B TEXHUKE U
TEXHOJIOTHSX, IKOJIOTHYECKUX aCIEKTax
SIEPHON DPHEPrETHKHU

HToro no pazneny 15
Pa3zgea S. JjieMeHTbI ACTPOHOMHUM U ACTPOPUZUKHU
5.1. D1eMeHTBHI ACTPOHOMMH U ACTPOPU3NKH 7
Bun 3Bé3an0r0 HebOa. Co3Besnus, spKue [ToaroroBka coobuienuii 00 Tanax
55 3BE3/bl, TUIAHETHI, UX BUJUMOE IBUKECHHE. 1 pa3BUTHS aCTPOHOMMH, O MIPUKIIAJHOM U
ConHeynas cucrema MHPOBO33PEHYECKOM 3HAUEHUU aCTPOHOMUU,
56 Comnnaue. ConHevHast aKTUBHOCTE. MICTOUYHHK 1 0 METOAAaX IOIYICHHA HAYIHBIX
suepruu COJHIA U 3BE3 ACTPOHOMUYECKUX 3HAHUM, OTKPBITHUSX B
3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTUKU. COBPEMEHHOU acTpoHOMMH. H3yaerne
3BE37bI ITIABHOM 11OCJIEJ0BATEIBLHOCTH. COBPCMCHHBIX HPCACTABIICHIH O
57 BuytpeHHee cTpoenue 38€31. COBpeMEHHBIE 1 TPOHCXOXICHHH 1 SBOMOLHN CONHIA A
IIPEICTABICHUS O IIPOUCXO0XKIEHUH U 36E371. M3ydeHue THIIOB TaNaKTHK,
sBomomuH CONHIA ¥ 38830 paaMoranakTuk U KBa3apoB. M3yuenune
. JIBUKEHMSI HEOECHBIX TEJl, SBOJIIOIUH 3BE3] U
Muneunsiii [1yte — Hama I'anakTuka. .
Bcenennoi, mpomeccoB, MPOUCXOAAIINX B
ITonoxxenne n nBuxenne CosHLa B . .
58 . 1 3BE3/1aX, B 3BE3HEBIX CUCTEMAX, B
INanaktuke. 'anaktuku. YEpHbIE ABIPHI B . .
MEXTaJJaKTHYeCKOH cpejie, MacIiTabHO
sllpax rajJlakKTUK .
cTpyKTypbl Beenennoif. O0bscHenue
Bcenennas. Pa3z6eranue ranaktuk. Teopus .
5o 1 pacirpenus BeeneHHO# Ha OCHOBE 3aKOHa
Bbosbiioro B3peiBa. PenukroBoe usiydyeHue.
OJIbIIOTO B3P ¢ OBOC H3ITyACHHE Xab6ma. IToaroroBka K 00CYXJIEHUIO
MeraranakTuka
HEepeLIeHHBIX MPo0OJIeM aCTPOHOMUH.
60 Hepermennsie mpo0aeMbl aCTpOHOMUHT 1 TTpoBesieHHe HAGIIONEHHIT HEBOOPYKEHHBIM
61 KonrtponbHas pabota «1eMeHTHI 1 IJ1a30M C MCIIOJIb30BaHUEM KOMITbIOTEPHBIX

ACTPOHOMHUU U aCTpO(bI/BI/IKI/I»

HpI/IJ'IO)KeHI/Iﬁ JJI OIMPEACTICHUS ITOJTOKECHUA




Hroro nmo pazneny

HEOECHBIX 00BEKTOB HAa KOHKPETHYIO JaTy:
OCHOBHBIE c03Be3/11si CeBEpHOTO MOTYyLIapUs
u sipkue 3BE311b1. [IpoBenenne HaOM0IeHNH B
teneckon JIyHsl, maner, Mieunoro Ilytu.
VYyactue B AUCKYCCHUU O HEPEIIEHHBIX
npobiemMax acTpOHOMUU

Pa3nes 6. O6001aroiee NOBTOpeHne

6.1. Ob6001mat01IEe MOBTOPEHUE

62

Oo6o06maromuii ypok. Ponb pusuku u
ACTPOHOMHUHU B S3KOHOMHUYECKO,
TEXHOJIOTHYECKOM, COITTAITLHOM M DTUUECKOM
cdepax AeaTeIbHOCTH YeTIOBeKa

63

64

65

O6o06maromuit ypok. Poib u mecro pusuku u
ACTPOHOMUU B COBPEMEHHOM HAay4YHOUN
KapTHHE MHpa

O6o06maromuit ypok. Poib puznueckoit
Teopuu B (OpMUPOBAHUH NPEACTABICHUN O
¢bu3nueckoil KapTuHe MUpa

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B OOIIEM PSAY COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IPEICTABICHUH O
npupose

Hroru no pasneny

VY4acTre B AMCKYCCHH O POJIH (DU3UKH U
aCTPOHOMHH B Pa3IIMUHBIX cepax
NesITeNIbHOCTH yesioBeka. [lonroroska
co001IeHUH 0 MecTe PU3NUECKON KapTUHBI
MHpa B Py COBPEMEHHBIX IIPEICTaBICHUN
o npupoe. BeimonHeHne yueOHbIX 3aJaHHH,
JEMOHCTPHUPYIOIIHUX OCBOEHNUE OCHOBHBIX
MOHATUH, (PU3NYECKUX BEIUYMH U 3aKOHOB
kypca ¢pusuku 1011 xnaccos.

Pe3epBHoe Bpemst

66

PesepBHbIil ypok. MarautHoe mnoie.
DneKTpOMarHuTHas MHAYKLIUS

67

PesepBubril ypok. Ontuka. OCHOBBI




CHGHH&HBHOﬁ TCOPHUU OTHOCUTCIILHOCTU

Pesepnsrii ypok. KBantoBas dusuka.

68

DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU

OBHIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

68

bu6nmorexa [IOK
https://m.edsoo.ru/ff0d1784
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YYEBHO-METOJANYECKOE OBECIIEYEHHUE OBPA30BATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

1. JI. O. 'enpenmreiin, A.A. bynarosa, 1.H. Kopauibes, A.B. Komkuna ®@usnka 10 kinacce (6a30BbIi 1 yriryOJIeHHbBIN
ypoBHH) (B 2 yactsx). Yacts 1, 2. [log penakuueit B.A. Oprnosa.
2. JI. . I'enpenmreiin, A.A. bynarosa, U.H. Kopuunbes, A.B. Komknna ®@usnka 11 kinacce (6a30BbIi 1 yriryOJIeHHbBIN
ypoBHH) (B 2 vactsax). Yacts 1, 2. [log penakuueit B.A. Oprosa.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. JI. O. I'enaenmreiin, A.A. bynatosa, U.H. Kopauibes, A.B. Komkuna ®@uznka 10 knacc (6a30BbIi U yriayOJIeHHBIH
ypOBHHU) 3a/Ia4HUK

2. JI. D. T'enpenmreitn, A.A. bynarosa, U.H. Kopuunnes, A.B. Komknna ®@usnka 11 kinacce (6a30BbIi 1 yriryOJIeHHBIN
YpPOBHH) 3aJa9HUK

3. JI. D. 'ennenmreiin, A.A. bynarosa, I.H. Kopuuises, A.B. Komknaa ®uszuka EI'3. Matepuansr 1j1s 3Kcpecc-
MOJATOTOBKHU

4. Npuna Kacarkuna ®@uzuka KontpoasHsie padotsl 10-11 kmace






