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COJAEPKAHUE YYEBHOI'O IIPEIMETA

10 KJIACC

Pazgea 1. ®u3uka 1 MeTObI HAYYHOT'0 MO3HAHUS
®usnka — Hayka o npupone. HayuHble MeTonbl NO3HaHHA OKpyKaromero mupa. Poib
IKCIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOJIbl. DKCIICPUMEHT B (PU3UKE.
MonenupoBanue (U3NYECKUX SBICHUH W mpoueccoB. Hayunele rumotessl. Punueckue
3aKOHBI ¥ TeOpUH. [ paHUIIbl TPUMEHUMOCTH (PU3MUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUS.

Pors m Mecro ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAy4YHOH KAapTHHBI MHUpa, B
MPAKTUYECKOU JIESITETLHOCTH JIIOJICH.

Jlemoncmpayuu
AHanorosbie ¥ IU(PPOBBIC U3MEPUTEIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka
Mexanunueckoe BrkeHre. OTHOCUTEIIBHOCTh MEXaHU4eCKOro JaBmkeHus. Cucrema orcuéra.
Tpaexropus.
[lepemenienne, CKOpPOCTh (CpelHss CKOPOCTb, MIHOBEHHAs CKOPOCTb) U YCKOpEHHE
MaTepUaIbHOM TOYKH, MX TPOEKIIMH HAa OCH CHUCTeMbl KoopauHaT. ClO)KeHHE TepeMelieHud Hu
CJII0’KEHHE CKOPOCTEM.
PaBHOMEpHOE W pPaBHOYCKOPEHHOE MpPsSMOJIMHEHHOE MABMXeHHEe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.
CBoOogHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.
Kpuonunerinoe nBuxenue. J[BuxeHne MaTepUaIbHOM TOUYKH 10 OKPYKHOCTU C TOCTOSTHHOM
M0 MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JTUHEHHAst ckopocTh. [leproa u yactora oOpalieHus.
LleHTpoCcTpEMUTENBHOE YCKOPEHHUE.
TexHu4yecKkrue yCTpOUWCTBA U MPAKTHYECKOE MPUMEHEHUE: CIHIOMETp, IBIKEHHUE CHApSIOB,
LEIIHBIE U PEMEHHBIE NIEpefayn.
Llemoncmpayuu
Mopenb cucteMbl 0TCUETA, MILTIOCTPALIAS] KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKEHUSI.
[IpeoOpazoBanue NBIKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.
[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.
Habmroienue nmxenus Tena, OpomeHHOro Mo/ YoM K TOPU30HTY U TOPU30HTAIBHO.
H3mepeHne yckopeHus CBOOOAHOTO MaACHHUS.
Hamnpasnenue ckopocTu npu JBUKEHUHU TIO OKPYKHOCTH.
Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi
N3yueHne HepaBHOMEPHOTO JIBMXKEHUS C LIEJIbIO ONPEEICHUSI MTHOBEHHOM CKOPOCTH.
HccnenoBanue COOTHOLIEHUS MEXAY MYTAMH, TPOUICHHBIMU TEJIOM 32 MOCJIEA0BATENIbHbIE
paBHbBIE TPOMEKYTKH BPEMEHH MPU PABHOYCKOPEHHOM JBU)KEHUU C HAYAJIbHOM CKOPOCTHIO, PAaBHOM
HYIIIO.

N3yuenue ABMKEHUS MIApUKa B BI3KOU KUIKOCTH.

W3ydeHue ABMKEHUS Teja, OPOIIEHHOTO TOPU30HTATBHO.

Tema 2. /lunamuxa

ITpunnun otHocutenbHOCTH ['anunes. IlepBbrii 3akoH HproTona. MHepruanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. [Ipunnun cynepniosunuu cui. Bropoii 3akon HeroToHa 17151 MaTepranbHOM
Touku. Tpernii 3akoH HproTOHA 111 MaTeprUanbHbBIX TOYEK.

3akoH BceMupHoro TsaroreHus. Cuna tsoxectu. [lepast kocMuyeckas CKOPOCTb.

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



Tpenue. Buasl Tpenus (mokosi, ckoiabxeHus, kaueHnus). Cuna tperus. Cyxoe tpenue. Cuna
TPEeHHsI CKONBXKEHUs W cuia TpeHus mnokos. Kosddunment tpenus. Cuna CONpOTHUBICHHS MPH
JIBUKEHHUHU Te€Ja B )KUIKOCTH WJIN rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO TeNa.

MOMEHT CuJIbl OTHOCHUTENBHO OCH BpauieHus. [lnedo cuibl. YcinoBus paBHOBeCHS TBEPAOTO
Tena.

TexHudyeckue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHWE: MOIIIMIIHUKN, JBUYKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnEe MHEpLMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIINX TEJI.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCHMOCTh CHJIBI YIPYTOCTH OT JAeQOpMaIium.

HesecomocTs. Bec Tena npu yCKOpeHHOM MObEME U NaJACHUU.

CpaBHEeHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCcHUs TBEPAOro Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

W3ydenue ABM>XeHUs OpyCcKa MO HAaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HHMKAKOIIUX B IMPYXKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaIuu.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TeEJIAa, UMEIOLIETO OCh BPALCHUS.

Tema 3. 3akonwl cOXpaneHus 6 MexaHuke

Hmnynsc MaTepuanbHOW TOYKU (Tena), CUCTEMBbl MaTEepHAIbHBIX TOueK. MIMIynbC CHIIBI U
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAaHECHHS UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cunbl. MOIIHOCTB CHUJIBL.

Kunernyeckass sHeprusi marepuasibHOM Touku. Teopema 00 HM3MEHEHMHM KHUHETHYECKOH
SHEPTUH.

[TorenunanbHas 3Heprus. [loTeHIManbHas SHEPrus ynpyro AeQOpMUPOBAHHOM MPY>KUHBI.
[ToTennmanpHast YHEPTUS Tea BOJIM3U TOBEPXHOCTH 3EMIIH.

[ToreHnnanpbHble W HEMOTEHIUANbHbIE CHIBL. CBS3b PAaOOTHI HEMOTEHIMATBHBIX CHUJI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne ycTpOMCTBa M IPAKTHYECKOE IPUMEHEHHE: BOJOMET, KONEp, NPYKUHHBIA
MUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE NBHKEHUE.

[Tepexon mOoTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenne aOCOMIOTHO HEYNPYroro yjaapa ¢ TOMOIIBI JBYX OJMHAKOBBIX HHUTSIHBIX
MasITHHUKOB.

HccnenoBanue cBsi3u pabOThI CUITBI ¢ U3MEHEHHEM MEXAaHUYECKOW SHEPTUU Tella Ha MpuMepe
pacTsKEHUsI PE3UHOBOIO KIyTa.

Paszpnen 3. Mosekyasipaast pu3uka 1 TePMOAUHAMHMKA
Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOL Meopul



OCHOBHBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUECKON TEOPHH U UX OMBITHOE OOOCHOBAHHE.
BpoynoBckoe apwxkenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOACHCTBHS YaCTHIl BEIECTBA.
Mogenu cTpoeHus ra3oB, JKUIKOCTEH U TBEPIBIX Teld U OOBSICHEHHE CBOICTB BEILIECTBA Ha OCHOBE
3TUX Mojienel. Macca u pazmepsl Mosiekys. KonnuectBo BemectBa. [loctosinnas ABoraapo.

TermoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mogens wupaeanbHoro raza. OCHOBHOE YpaBHEHHE MOJIEKYISIPHO-KUHETUYECKON TEOpUH
U7eanbHOro raza. AGCOII0THAs TeMIepaTypa Kak Mepa cpeHel KHHETHUECKOH YHEPIUU TEIJIOBOTO
nBwxeHus yactuil rasa. [llkana remnepatyp KenbBuna. ['a3oBbie 3akoHbl. Y paBHeHUE MeHieneeBa—
Knaneiipona. 3akon JlanbToHa. M3omponecchl B UI€AIBHOM Ta3e € IMOCTOSHHBIM KOJIMYECTBOM
BeriecTBa. [ paduyeckoe mpeacTaBaeHe H30MPOILIECCOB: H30TEpMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U MpakTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoOMETp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOUIME JMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu  MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OmnbITh! 10 AU(PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mogaens onbita [lITepha.

OIBITHI, TOKA3BIBAIOIINE CYIIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBUS.

Mogenb, WIUTIOCTPUPYIOIIAs IPUPOTY IaBJIICHUS ra3a Ha CTEHKU COCY/Ia.

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

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

OrnpezenieHre Macchl BO3lyXa B KJIACCHON KOMHATE Ha OCHOBE M3MEpPEHUN 00bEMa KOMHATHI,
JIABJICHUS U TEMIIEpaTyphl BO3/IyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy TApaMETPaMU COCTOSIHUSL Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmonuHamuueckasi cucrteMa. BHYTpeHHsIE SHEpPrusi TEPMOJIMHAMHYECKOM CHCTEMBI U
criocoObl €€ m3Mmenenus. KomuuecTBO TermnoTrsl M pabora. BHYTpeHHssT sHEpPrusi 0JHOATOMHOIO
uaeanbHOro rasa. Buasl Tersonepenauu: TEMIONPOBOJHOCTb, KOHBEKIMS, U3IyYeHUE. Y IeTbHas
TEMI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IPH TEIUIONEepeaaye.

[Tonsitne 00 agnadbarHoM mpouecce. [lepBriil 3akoH TepMoauHaMuku. [IpuMeHeHne mepBoro
3aKOHA TEPMOJIMHAMUKH K H3ompoIieccam. ['paduueckas mHTepnpeTanus padoThl rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMocTh nMpoieccoB B MpUPO/IE.

TernnoBeie MamuHbl. [IpuHIMNBI qeiicTBUS TerioBbIX MamuH. [IpeoOpa3oBaHust YHEPTUH B
TerioBbIX MamuHax. Koadduument noneznoro neiicteus temnoBo Mamuusl. [ukn Kapho u ero
KOA((UILIUEHT MOJE3HOTO AEHCTBUS. DKOJIOTHYECKUE TPOOIEMBbl TEIIIOIHEPTETUKY.

TexHu4eckue yCTpoWCTBa U MPAKTUYECKOE MPUMEHEHHE: JBUTaTElb BHYTPEHHETO CrOpaHus,
OBITOBOI XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

N3meHeHnne BHYTpEHHEH YHEPTUU Teja MPU COBEPIICHUH paOOThI: BBUIET MPOOKH U3 OYTHUIKU
noJa JeWCTBHEM CXaToro BO3[yXa, HarpeBaHwe d(upa B IJAaTyHHOH TpyOke NyTéM TpeHUsS
(BHI€OIEMOHCTpAITHS ).

H3meHeHre BHYTpEHHEH sHepruu (TeMrepaTypsl) Tela Mpu Terionepeaaye.

OmnpIT 10 aabaTHOMY PACHIMPEHUIO BO3/yXa (OMBIT C BO3AYIIHBIM OTHHBOM).

Monenu mapoBoii TypOHUHBI, IBUTATElNsi BHYTPEHHETO CTOPaHUs, PEAKTUBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecamnvie cocmoanusn eeuwiecmea. Dazoevie nepexoovl



[TapoobpazoBanue u koHAeHcalus. Mcnapenue u kuneHue. AOGCONIOTHAS U OTHOCUTEIIbHAS
BJIQKHOCTh BO31yxa. HachelleHHBI map. YaenpHas TeIuioTa MapooOpazoBaHHs. 3aBUCUMOCTh
TEMIIEPATYPHI KUIIEHUS OT JAABJICHUS.

Teépnoe teno. Kpucramnmueckue u amopdHble Tesna. AHM30TPONMS CBOMCTB KpPUCTAJUIOB.
Kunkue kpucramibl. CoBpeMeHHble MaTepuaibl. [lnaBnenue u kpuctamuszanus. Y aeinpHas TemioTa
riaBnenus. Cyonumansi.

VYpaBHEeHME TEIJIOBOro OanaHca.

TexHH4YecKkne YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHME: TUTPOMETP M IICHXPOMETP,
KaJIOPUMETP, TEXHOJIOIMH TOJIYyYEHHUs] COBPEMEHHBIX MAaTEPUAJIOB, B TOM YHUCIIE HAHOMATEPUAJIOB, U
HAaHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX MapOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

Crioco0bl U3MEpEHUs BIKHOCTH.

HaGmonenue narpeBaHus U IUIaBJICHUS KPUCTAIUIMYECKOTO BEILIECTBA.
JleMOHCTpaIus KpUCTAIIIOB.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomol

N3mepenre OTHOCUTENBHON BIIAXKHOCTH BO3/TyXa.

Pasznea 4. diekTpoauHaMuKa

Tema 1. dnexkmpocmamuxa

DnekTpu3anus Tea. DIeKTpudeckuid 3apsia. [IBa Buaa anekrpuueckux 3apsiaoB. [I[poBoaHuku,
JURJIEKTPUKU U TIOJTYIPOBOAHUKHU. 3aKOH COXPaHEHUs AJIEKTPUUECKOIO 3apsa.

B3aumopgeiictBue 3apsanoB. 3akoH Kynona. ToueuHslil 37eKTpuYeCKuid 3apsl. DIEKTPUIECKOe
nosie. Hanpsoxk€HHOCTB 3iekTpudeckoro mnoiid. IIpuHImMn cynepno3suuuy 3JIEKTPUUECKUX MOJIEH.
Jlunuu HanpsSKEHHOCTH SJIEKTPUUYECKOTO OIS,

Pabora cun anexrpoctatnueckoro nois. [lorenuuan. Paznocts norenuuanos. [IpoBoaHuku u
JUBJIEKTPUKU B 3JIEKTPOCTATUUECKOM M0J€e. JuanekTpuyeckas NpoOHUIAeMOCTb.

OnektpoéMkocTb. KoHaeHcaTtop. DIEKTpOEMKOCTh IUIOCKOTO KOHJIEHCATOpa. OHEprus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHUUeCKrne YCTPOMCTBA M NPAKTHYECKOE MPUMEHEHHE: JJIEKTPOCKOI, 3SIEKTPOMETD,
DIIEKTPOCTATUYECKAs 3alluTa, 3a3eMJICHUE SJIEKTPONpUOOpPOB, KOHIEHCATOpP, KOMUPOBATHHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

VY CTpoiCTBO M MPUHIAI JEHCTBUS dJIEKTPOMETPA.

B3auMopeiicTBue Ha’IeKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

ITpoBOAHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

JM5NeKTpUKHU B 3JIEKTPOCTATHYECKOM TI0JIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUJIOMIAAU IUIACTUH, PACCTOSHUS
MEXIy HUMH U TUAJIEKTPUIECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 351eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUH TOK. Y CIIOBHS CYIIECTBOBAHMS JIEKTPUUYECKOro Toka. Mctounnku Toka. Cria
ToKa. [IoCTOsIHHBIN TOK.

Hanpsixenue. 3akon OMma a1 yyacTka LEIu.



DIIEKTPUUECKOE COMPOTHUBIICHHE. Y ACIbHOE CONPOTHBICHUE BellecTBa. [locnenoBarenbHoe,
napajuieIbHOE, CMEIIAHHOE COEIMHEHHUE POBOHUKOB.

PaboTa snektpuueckoro Toka. 3akoH Jlxoyns—JIena. MOmHOCT 3IEKTPUIECKOTO TOKA.

DJIEKTPOABMKYILAs CUJIa U BHYTPEHHEE CONPOTHBIICHHE MCTOYHMKA TOKAa. 3akoH Oma Juis
MOJIHOM (3aMKHYTOM) asiekTpuueckoil nenu. KopoTkoe 3ambikaHue.

DJIEeKTpOHHAs TPOBOIUMOCTD TBEPIBIX METANIOB. 3aBUCUMOCTh COMIPOTUBIICHUS METAJIOB OT
teMriepaTypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TorynpoBonuuku. CoOCTBEHHAs U MPUMECHAsI TPOBOJAUMOCTH MOJIYNPOBOIHUKOB. CBOMiCcTBa
p—n-niepexona. [omynpoBoAHUKOBEIE TPUOOPHI.

DNIEKTpUYECKUII TOK B pacTBOpaXx W pacilaBax »3JIEKTPOJIUTOB. DIJIEKTPOIUTHYECKAs
Jucconuanus. JIEeKTPOIIN3.

DJIEKTpUUYECKUM TOK B ra3ax. CaMOCTOSITENIbHBIM U HECAMOCTOATENIbHBIN pa3psa. MomHus.
[Tna3ma.

TexHuueckue yCcTpoMCTBa M MPAKTHUUECKOE MPUMEHEHHUE: aMIIepMETpP, BOIBTMETP, PEOCTar,
HCTOYHUKHU TOKA, DJIEKTPOHArpeBaTeIbHbIE PUOOPHI, 3JIEKTPOOCBETUTEIbHbIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BAKYYMHBIM TUOJ, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYNPOBOJIHUKOBBINA IO,
rajbBaHUKa.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaPSHKEHUSL.

3aBUCUMOCTh COINPOTHUBJICHUS LMJIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, ILJIOIIAIU
MONEPEUHOT0 CEYCHUS U MaTepHaa.

CwmenianHoe COeIMHEHUE TPOBOHUKOB.

[IpsiMoe wu3MepeHue 3JIEKTPOABUKYIIEH cuibl. KOpoTkoe 3aMblkaHHE TalbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCHUMOCTH COTIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoi pa3psa v MPOBOAMMOCTb BO3AyXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3yuenune cMenmaHHOT0 COeIMHEHHS PE3UCTOPOB.

N3mepenne 3neKTpoABMKYIIEH CUIIbl MICTOYHUKA TOKA U €0 BHYTPEHHETO COIPOTUBIICHHUS.

Habmroienue snektponusa.

Me:xnpeameTHblie CBS3U

N3yuenune kypca ¢usuku 06a3oBoro ypoBHS B 10 Kiacce OCYIIECTBISIETCA C y4€TOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOIOTHH, XUMHH, Teorpaduun
Y TEXHOJIOTHH.

Medwxcnpeomemuvie nonsamusi, CBI3aHHBIE C U3YYEHNEM METOIOB HAYYHOTO TIO3HAHUS: SIBJICHUE,
Hay4HbIH (DaKT, TUMOTE3a, (PU3NUECKas BEIMYMHA, 3aKOH, TEOpHUs, HAOJIOJEHUE, IKCIICPUMEHT,
MOJIEJIUPOBAHUE, MOJIENb, UBMEPEHHE.

Mamemamuxa: penieHre CUCTeMbI YpaBHEHUH, TuHEeHas QyHKIuMs, mapabona, runepbona, ux
rpa¢uk U CBOWCTBA, TPUTOHOMETPHYECKHE (YHKIIUM: CHHYC, KOCHHYC, TaHTEHC, KOTaHTEHC,
OCHOBHOE€ TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHI M UX MPOEKIIMH Ha OCH KOOPIMHAT, CIIOKCHHE
BEKTOPOB.

buonocus: MexaHWueckoe IBIKEHHE B KUBOW mpupozae, Auddy3us, ocMOC, TEII000MeH
KUBBIX OPTraHU3MOB (BBl TEIUIONEPEaaud, TEIUIOBOE PABHOBECHE), DICKTPUUECKUE SIBIICHUS B
JKUBOM IPUPOJIE.



Xumus: DUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb BEILIECTBA,
MOJISIpHAsi Macca, TeIUIOBBIE CBOMCTBA TBEPABIX TEIl, )KUJAKOCTEH U Ia30B, dJIEKTPUYECKUE CBOMCTBA
METAJIJIOB, YIEKTPOJINTUYECKAs TUCCOLMALINS, TAIbBAHNKA.

TI'eoepaghus: BaxxHOCTH BO3]lyXa, BETPbI, OapOMETp, TEPMOMETP.

Texnonozusa: npeoOpa3oBaHKUE ABMKEHHUH C HCIOIb30BAaHHEM MEXAHU3MOB, YUET TPEHUS B
TEXHMKE, MOAIIUITHUKY, UCII0JIb30BAHUE 3aKOHA COXPAHEHUS UMITYJIbCA B TEXHUKE (paKkeTa, BOJOMET
U Jpyrue), IBUraTellb BHYTPEHHEIO CrOpaHus, NapoBass TypOuHa, OBITOBOH XOJOJWIBHUK,
KOHJMLIMOHED, TEXHOJIOTUH NTOJIyYE€HUsI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHMCJIE HAHOMATEpUAJIOB,
U HAHOTEXHOJOIMH, D3JIEKTPOCTATHYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPOIpHOOpOB, KCEPOKC,
CTPYWHBI TPHHTEP, AJIEKTPOHATPEBATENbHbIE TNPUOOPHI, AIEKTPOOCBETUTENILHBIE MPHUOOPHI,
rajbBaHUKa.

11 KUIIACC

Pasnen 4. danekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

[TocTostHHBIE MarHUTHL. B3aumoneiicTBuEe MOCTOSTHHBIX MarHUTOB. MarnuTtHoe mnose. Bektop
MarHuTHOM MHAYKIMH. [[pruHIMN cynepno3unuy MarHuTHBIX 1Tosiel. JIMHuM MarHuTHOM MHIYKLIMH.
KapTtuna nuHuii MAarHUTHOM MHIYKIIMH TTOJISI TOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe Moje npoBOAHMKAa ¢ TOkoMm. KapTuHa NMHUNA WHAYKOMHW MarHUTHOTO MOJIS
JUIMHHOTO MIPSIMOTO MPOBOJIHUKA U 3aMKHYTOTO KOJIBLIEBOTO MTPOBOJIHUKA, KATYIIKU € TOKOM. OnbIT
Opcrena. BzanmopelicTBre MPOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJib M HalpaBJICHHE.

Cuiia Jlopenia, e€ Monyib U HanpaBlieHUE. [[BH)KeHHEe 3apsSKEHHOM YaCTUIlbl B OTHOPOIHOM
MarHuTHOM noJje. Pabora cunbl Jlopenna.

SIBneHne  ANEKTPOMArHUTHOM MHAyKUMU. IIOTOK BeKTOpa MarHUTHOM  MHIYKLIHH.
DNEeKTpOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH JIEKTPOMAarHUTHON uHAyKuuu Papajes.

BuxpeBoe »syiekTpuueckoe Iose. OJEKTPOABUKYIAs CHJIa WHIAYKUUU B IPOBOJHHKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTS. SIBJI€HNE CAMOMHIYKIIUHU. DJIEKTPOIBUKYIASl CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKU C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue yCTpoilcTBA W NPAKTUYECKOE MPUMEHEHHE: TIOCTOSIHHBIE MAarHUTHI,
AIIEKTPOMArHUThl, JJIEKTPOJIBUTaTElb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTUL, MHAYKIIMOHHAS M1€Yb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MAarHUTHBIM T1OJIEM.

JIMHUM MHIYKIIMM MarHUTHOTO MOJIS.

B3aumopeicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTb JJIEKTPOABIIKYIIEH CHIIbl MHIYKLIUHU OT CKOPOCTHM H3MEHEHHS MarHUTHOTO
MIOTOKa.

SIBiieHME CAaMOMHIYKIIN Y.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3y4yeHre MarHUTHOT'O TIOJIS1 KaTYIIKH C TOKOM.



I/ICCJIGI[OBaHI/Ie I[QFICTBHH MOCTOAHHOI'O MaromuTa Ha paMKy C TOKOM.
I/ICCJIGI[OBaHI/Ie SABJICHHUA BHCKTpOMaFHHTHOﬁ HWHAYKIWU.

Pa3pean 5. Kojie0anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

Konebarenbnass cucrtema. CBoOogHble MexaHWdeckue KkojebOanus. ['apMoHHMuecKue
konebanus. llepuon, wacrora, ammiuryaa u (aza xonebanuil. [IpyXUHHBIH MasTHUK.
MarteMaTHyecKknii MasiTHUK. YpaBHEHHUE rapMOHHMUYECKHX KosieOaHuid. [IpeBparenue sHeprun npu
rapMOHHYECKHUX KOJIeOaHUSIX.

Konebarenbuplii koHTyp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJE€OaHWA B UACATHHOM
K0JIeOATEITbHOM KOHTYpE. AHAJIOTHS MEXK/TY MEXaHUYECKUMH U 3JICKTPOMAarHUTHBIMU KOJICOAHHUSIMH.
®opmyna TomcoHna. 3aKOH COXpaHEHUSI SHEPTUU B HI€aTbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBinenue o 3aTyxawIlIuX KojeOaHUsAX. BBIHYXIEHHbIE MEXaHMUYECKHUE KOJICOaHHUS.
Pe3onanc. BeinyKA€HHBIE JIEKTPOMArHUTHBIE KOJIEOaHMUS.

[Tepemennbiii Tok. CHHyCOWJANbHBIA MEPEMEHHBIH TOK. MOLIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOIIEE 3HAUEHHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlpousBonacTBo, mepeaaya U TOTpPeOICHUE DIEKTPUUECKONH HHEPTHH.
OKOJIOTUYECKME PHUCKM IIpU NPOU3BOACTBE d3JeKTpodHepruu. KynbTypa HCHOIb30BaHUS
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKU3HU.

TexHu4eckue ycTpoucTBa U MPAKTUUECKOE TPUMEHEHHUE: AIEKTPUUECKUN 3BOHOK, T€HEPaTOp
MIEPEMEHHOT0 TOKA, JIMHUH 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoJjieOaTEIbHOM CHUCTEMbl (MPY>KHUHHBIM WM MaTeMaTHYECKU
MasITHHK).

Habmroienue 3aTyxaronux KoiaeOaHuil.

HccnenoBanue cBONCTB BIHYX/IEHHBIX KOJI€OaHUH.

HabGmonenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcumsutorpaMMbl — (3aBUCUMOCTH  CHJIBI  TOKa W HampsDKEHMsT OT  BPEMEHH) Ul
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc mpu mocneoBaTeNbHOM COEIUHEHUHM PE3UCTOpa, KaTYHUIKW WHAYKTUBHOCTH H
KOHJIEHCATOPA.

Mogenb TMHUY 3IIEKTPOIIEpPEIadH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MAbIX KOJI€OaHUM rpy3a Ha HUTU OT JJIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne NepeMEHHOI0 TOKA B LIENIN U3 TIOCIIEI0BATENILHO COEAMHEHHBIX KOHIEHCATOPA,
KaTyILIKH U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpomMazHuUmHsle 60J1HbL

MexaHnueckue BOJIHBL, yciaoBHs pacnpocTtpaHeHus. Ilepuon. CkopocTe pacnpocTpaHeHus u
JuinHa BosHBL. [lonepeunsie U npoaoibHble BoMHBL. VHTepdepenus n nudpakiuus MeXxaHHUeCKUX
BOJIH.

3Byk. CxopocTb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHBIE BOJHBL. YCIOBUS M3JIY4YEHMs DSJIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHraius BektopoB E, B, V B anekrpomarautHoii BosnHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpa)keHHMe,  MpeJIoOMJIEHHe,  monsdpu3auus,  Audpaknus,  uHTepdepeHuus.  CKOpocTh
AIIEKTPOMArHUTHBIX BOJIH.

[Ikana 31eKTpOMarHuTHBIX BOJIH. [IpuMeHeHne 31eKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[TpyHIMIIBI paguOCBSI3U U TeAeBUACHUA. Pagronokanmys.



DIIEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOIIEH Cpebl.

TexHu4yeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTBHI,
yIbTPa3ByKOBask TUAarHOCTHKA B TEXHUKE U MEIULIMHE, paJiap, paauoNpuEMHIK, TEIEBU30p, aHTCHHA,
tenedon, CBU-nieup.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmroienue orpaskeHus U NpeaoMIICHUS] MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHny v AMPpakiuid MEXaHMYeCKUX BOJIH.

3BYKOBOM pE30HAHC.

HaGmroienne cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYAON U YaCTOTON KOJICOaHMIA.

HccnenoBanue CBOMCTB AJIEKTPOMArHUTHBIX BOJH: OTPa)KeHUE, MPEIOMIICHUE, MOJSIpU3alus,
nudpakiys, HTHTEpPEpeHIIHS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsAMoIMHENHOE PacIpOCTPAHEHHUE CBETAa B OJHOPOJHOM Cpele.
JIyud cBera. ToYeUHBIN UICTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTtpoenne n300pakeHnii B IIIOCKOM 3epKaje.

[TpemomiieHue cBera. 3aKOHBI IPEJIOMIICHHS CBeTa. AOCOTIOTHBIN MOKA3aTelb MPEITOMIICHHSL.
[TonHoe BHyTpeHHee oTpaxkeHue. IIpeenbHblil yroi MoaHOro BHYTPEHHETO OTPasKEHUSI.

Hucnepcus cBeta. CrnoxkHblit coctaB 6enoro cera. L[ser.

Cobuparoliue 1 pacceuBarolye JuH3bl. ToHkas muH3a. @OKYCHOE PAaCCTOSHUE U ONTUYECKas
cuna TOHKOM nuH3bL [locTpoeHne n300pakeHUI B COOMpAIOIIMX M PACCEHBAIOIIMX JIMH3AX.
dopMya TOHKOM JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

[Tpenensl IPUMEHUMOCTH T€OMETPHUYECKON ONTUKH.

Bonnosas ontuka. Matepdepenius csera. KorepeHTHbIE UCTOYHUKHU. Y CIIOBUSI HAOIIOICHUS
MaKCHMyMOB U MHUHHUMYMOB B WHTEP(EPEHIIMOHHON KapTHUHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX
HMCTOYHHUKOB.

Hudpaxus cera. udpakiuontas pemérka. Y cioBre HaOMOIEHUS IIaBHBIX MaKCUMYMOB
MIPU MaJeHUH MOHOXPOMATHYECKOT0 CBETa Ha TU(PAKIMOHHYIO PEIIETKY.

ITonsipusanus ceera.

TexHuueckue yCTpONMCTBA M TPAKTUYECKOE TPUMEHEHHE: O4YKH, Jiyna, (oToamnmapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOI, BOJOKOHHAs ONTHKA, MU(PaKIMOHHAS PEIIETKa,
MOJISIPOU.

Jlemoncmpayuu

[TpsimonuHeiHOEe pacnpocTpaHeHue, OTpaKeHHEe U IpesiomyieHne cBerta. OnTuueckue
npUOOPBHI.

[TostHOE BHYTpEHHEE OTpakeHHne. Mozienb CBETOBOIA.

UccnenoBanue CBOMCTB M300payKeHHM B JIMH3aX.

Mopenn MUKpOCKOIa, TEJIECKOIIA.

Habmonenue nntepdepeHnnn ceera.

Habmonenue nugpakiuu cera.

Hab6nronenue aucnepcun cBera.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4eHue criekTpa ¢ HTOMOIIbIO AU(PAKIIMOHHON PEIIETKH.

Habmronenue nosisipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHs CTEKIIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Habmonenue nucnepcun cBeta.



Pa3nes 6. OcHOBBI cielIHAJIBLHONH TEOPUH OTHOCHTEIBHOCTH
I'paHuibl MPUMEHUMOCTH KJIACCMYECKOW MeXaHHWKHU. [locTynarel cnenuanbHOM TEOpuu
OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTh  MOJYJsI CKOPOCTM CBETa B  BAaKyyMe, [PUHLMII
OTHOCHUTEJIbHOCTH DUHILTEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aME/IEHUE BPEMEHHU U COKPAILIEHUE JITTUHBI.
OHeprusi U UMITYJIbC PEISITUBUCTCKOM YaCTHULIBI.
CBs13b MaccChl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

Paszpnen 7. KBanToBas pusuka
Tema 1. Dnemenmuol K6anmoeoii onmuKu

®otonbl. ®opmyna I[lnanka cBsi3u SHepruM (POTOHA C €r0 YaCTOTOW. DHEPrus U HUMITYJIbC
dboToHa.

OtkpeiTe u uccaenoanue pororddexra. Onbitel A. I'. Croneroa. 3akoHbl GoTodddhekra.
VYpaBuenue Ditnmreiina g poroaddexra. «Kpacnas rpanuna» Gororddexra.

JaBnenue cBera. Onbitel [1. H. JIeOenena.

XUMHYECKOe JICHCTBUE CBETA.

TexHudeckne yCTpOWCTBA W TPAKTUYECKOE MpHUMEHEHHe: (OTOdIEMEHT, (OoTomaTUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otod(deKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIHETO GoTodddexra.

Cseroauo.

Conneuynas 6arapes.

Tema 2. Cmpoenue amoma

Mopuens atoma Tomcona. OneiTel Pesepdopa o paccessauto o -gactuil. [ImanerapHas Mmoienb
atoma. [loctynarsl bopa. M3nydenue u nornomienrne pOTOHOB IPU MIEPEXO/IE aTOMa C OJTHOTO YPOBHS
9HEpruu Ha Apyroi. Buasl cnektpos. CrieKTp ypOBHEH SHEPrUHU aToMa BOJIOPOa.

BonnoBsele cBolicTBa yactull. BosHbl e bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyaau3M.

CroHTaHHOE U BBIHYKJIEHHOE H3JTyuEHHE.

TexHudeckne yCTpOMCTBA M IPAKTUYECKOE TNPUMEHEHHE: CIEKTPaJbHbIM  aHAIN3
(criekTpockoI), 1a3ep, KBAHTOBbIM KOMIBIOTED.

Llemoncmpayuu

Mogens omnbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

HaGnroneHue nuHeyaThIX CEKTPOB U3ITyUESHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HabGmronenue nuHeRyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEPUMEHTHI, TOKA3bIBAIOUINE CI0XXHOCTh CTPOEHUs sipa. OTKpbITHE PalMOAKTUBHOCTH.
OmneiTel Pezepdopna mo omnpeneneHUIo cocTaBa paguoakTHUBHOro u3inydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3inydeHus. BiusHue paInoakTUBHOCTU Ha JKHUBbIE OPTaHU3MBI.

OTkpeITHE TTpOTOHA U HelTpoHa. Hyknmonnas monens siipa ['eitsenOepra—MBanenko. 3apsis
anpa. Maccooe uncio sapa. M3oromnsl.

Anbda-pacnaa. ONEKTpPOHHBIM M TMO3UTPOHHBIM Oera-pacman. ['amma-nuznydenue. 3akoH
paZoaKkTUBHOIO pacmaja.

OHeprust cBSA3M HYKJIOHOB B sizipe. SnepHble cuitbl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.



SAnepusiii peakrop. Tepmosinepuslil cuntes. [IpoOaeMbl U MepCeKTUBHI SEPHON SHEPTETHKH.
OKOJIOTUYECKHUE ACTIEKTHI SIAEPHON SHEPTEeTHKU.

DnemMeHTapHble YacTUlbl. OTKPBITHE O3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH HIEMEHTAPHBIX YACTHLI.

OyHnaMeHTaIbHbIE B3auMoAelcTBus. EquHcTBO (hr3nyeckoit KapTHHBI MHpA.

TexHuueckue yCTpONCTBAa M IPAKTUYECKOE IPUMEHEHHE: JO3UMETp, kamepa BuibcoHa,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTunK MOHU3HUPYIOIUX YACTHII.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

HccnenoBanue TpekoB 4acTHIl (TI0 TOTOBBIM (oTorpadusm).

Pa3zgea 8. JiieMeHTBI ACTPOHOMHUM U ACTPOPUZUKH

Oransl pa3BUTHA acTpoHOMHUH. [IpuKIagHOE 1 MUPOBO33pEHUYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 38é3nH0r0 HebOa. Co3Be3nus, spKkue 3BE3/bI, IJIAHETHI, UX BUAUMOE JIBHKECHHE.

Conneynas cucrtema.

Connue. Conneunas akTUBHOCTh. MicTounuk 3Heprun ConHua U 3BE3/1. 3BE3/1bl, UX OCHOBHbIE
XapakTepUCTUKU. JlmarpamMma «CHEKTpPaJIbHBIM KJIACC — CBETUMOCTBY». 3BE3MBI  TJIABHOM
[IOCJIEI0BATENbHOCTU.  3aBUCUMOCTh ~ «Macca —  CBETMMOCTb»  JUIsl  3BE3]  IJIaBHOM
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee crpoenue 3BE34. COBpEMEHHBIE IMPEACTABICHUS O
MPOUCXOKACHUH U 3BOIoLMH CoJIHLA U 3BE3/. DTallbl )KU3HU 3BE3 .

Mnineunsiii [Iyte — Hama [Manaktuka. [Tonoxxenune u napmxenue Comnnna B [anaktuke. Tumbl
rajakTuk. PaguoramakTuku u kBazapbl. YEpHbBIE ObIPHI B SAPAX FalaKkTHK.

Bcenennas. Pacmupenue Bcenennoi. 3axkon Xa00ma. PaszOeranue ramaktuk. Teopus
Bonbmioro B3peiBa. PennkroBoe uznyyeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npodiaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYXEHHBIM TJ1a30M C UCTIOIB30BAHUEM KOMITBIOTEPHBIX MPUIOKEHUHN IS
olpesieNieHus] TIOJOKEHUS! HEeOECHBIX OOBEKTOB HAa KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3HS
CeBepHOro noiymapus u sipkue 3BE3/1bI.

HaGnronenus B teneckon JIyHel, miianet, Mieunoro Ilyrtu.

O0o0marniee NnOBTOPEHUE

Ponb ¢usmku u acTpOHOMUM B 5KOHOMHYECKOM, TEXHOJIOTUUECKOU, COIUATTBHOM U ATUYECKON
cdepax IesTeIbHOCTH YEJI0BEKa, poJib M1 MECTO (PU3UKU M aCTPOHOMHUHU B COBPEMEHHOW Hay4HOM
KapTHUHE MUpPa, POJIb PU3NYECKOM TEOpUHU B (POPMUPOBAHUU MPECTABICHUHN O (PU3HUECKON KapTHHE
MHUpa, MECTO (PU3NYECKOW KapTHHBI MHpa B OOIIEM POy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJCTABICHUI O IPUPOJIE.

MexnpeaMeTHbIe CBS3H

Wzyuenne kypca ¢usuku 0a3oBoro ypoBHsS B 11 kjmacce ocymiecTBisieTcs € Y4ETOM
COJIepKaTENbHBIX MEXIPEAMETHBIX CBSI3€H C KypcaMy MaTeMaTUKH, OMOIIOTHH, XUMHH, Teorpaduu
Y TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBI3aHHbIE C U3yYEHHEM METOJI0B HAYYHOI'O IO3HAHUS: SIBJIICHUE,
Hay4yHbId (hakT, rumoresa, (u3MUECKas BETUYMHA, 3aKOH, TEOpHs, HAONIOJACHHE, DKCIEPUMEHT,
MOJEIINPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHue CUCTEMBbl YPAaBHEHHMH, TPUTOHOMETPUYECKHE (QYHKIMH: CHHYC,
KOCHHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPBI M UX NMPOEKIINH
HAa OCH KOOPAHMHAT, CJOXEHHE BEKTOPOB, MPOW3BOJHBIC DSJEMEHTAPHBIX (YHKIUH, TpPHU3HAKU
o100UsI TPEYrOJIHLHUKOB, OMPEIeICHHE TUIOIAIN TUIOCKUX GUTyp U 00BhEMa TeT.



buonoeus: snekTpudeckue sIBICHUS B )KUBOM MPUPOJIE, KoleOaTeIbHbIC IBUKECHUS B )KUBOM
IIPUPOJIE, ONITUYECKUE SIBIICHUS B )KUBOU NIPUPOAE, AEUCTBUE PAIUALIMU HA KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KpUCTAJUIMYECKAs! CTPYKTYpa TBEPABIX TEJ, MEXaHU3MBbI
00pa30oBaHus KPUCTAJUIMYECKON PEIIETKH, CIEKTPAIbHBIN aHaTH3.

l'eoepaghus: MarHUTHBIE TIONMIOCA 3€MIIM, 3aJ€KM MAarHUTHBIX pyd, (OTOChEMKA 3E€MHOMN
IIOBEPXHOCTH, NPEJCKA3aHNE 3EMIIETPSACEHUM.

Texnonozus: JTWHUMA HIEKTpOIepenayd, T'€HEepaTop NEPEMEHHOTO TOKa, AJIEKTPOJBUIraTelb,
UHAYKIIMOHHAS T[e4b, pajgap, paauoNpUEMHHK, TEJIEeBU30p, aHTeHHa, Ttenedon, CBU-neus,
MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHAst OaTapes.

BocnurareabHblii noreHuuala npeamera «Ousukay» peajusyercs yepes.

— OCYILECTBJICHHUE IEI0BOM KOMMYHHMKAIUH, KaK CO CBEPCTHUKAMM, TaK U CO B3POCIJIBIMH; IIPH
OCYIIECTBIICHUU TPYIIOBON pabOTHI OBITh KaK PYKOBOJMUTEIEM, TaK M WICHOM MPOCKTHOM
KOMaH/ibl B pa3HbIX POJISIX (F€HEpAaTOPOM MJIeH, KpUTUKOM, UCIIOJIHUTENEM, IIPE3EHTYIOLUM
UT. 1)

—  IPeICTaBIATh MYOJUYHO pe3yJbTaTbl MHIMBHUIYaIbHOM M TPYMHIIOBOM JESITEIBHOCTH Kak
Iepesl 3HaKOMOM, TaK U IIepe]l HE3HAKOMOM ayIMTOpHUEN

— yMEHHE OCO3HAaHHO MWCIOJb30BaTh pEYEBBIE CPEACTBA B COOTBETCTBUM C 3ajadeu
KOMMYHHKAIIMH /17151 BBIPQ)KEHUS CBOMX YYBCTB, MbICIIEH U TOTpeOHOCTEN U1 TNIAHUPOBAHUS
U PpEeryjsiiud CBOEH JEeATElIbHOCTH; BIAJEHUE YCTHOW U IHCBMEHHOH peublo,
MOHOJIOTMYECKON KOHTEKCTHON PEYBIO

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPEJMETA

JIMYHOCTHBIE pe3ynbraThl 0OcBOeHUs yueOHOro npeamera «Ousuka» JOHKHBI OTpaxarh
TFOTOBHOCTh M CIIOCOOHOCTh OOYyYaroIUXCsl PYKOBOACTBOBAaTbCA C(HOPMUPOBAHHOW BHYTpPEHHEH
NO3UIMEN JTNYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPHEHTALUM, TO3UTUBHBIX BHYTPEHHUX yOEXKJIEHUH,
COOTBETCTBYIOLIUX TPAJULIMOHHBIM LIEHHOCTSIM POCCUHCKOT0 OOIIECTBA, PACIIMPEHUE KU3HEHHOIO
OIBITA U OIIBITA JEATEIBHOCTH B IPOLECCE PEeANN3alMi OCHOBHBIX HAIIPABICHUN BOCIUTATEIBHOU
JeATEIbHOCTH, B TOM YUCIIE B YACTHU:

1) rpaaaHCKOro BOCIIMTAHUS:

c(OPMHPOBAHHOCTB IPAXKTAHCKON MO3UIIMH 00YYaIOIIErocs KaK aKTUBHOT'O M OTBETCTBEHHOTO
YJIeHa POCCUICKOro O0IEeCTBa;

NPUHATHE TPAJAULMOHHBIX OOIIEUYETOBEYECKUX TYMAHUCTUYECKUX U JAEMOKPAaTHUYECKHUX
IIEHHOCTEI;

TOTOBHOCTb BECTU COBMECTHYIO JESITEIbHOCTh B MHTEpEcax TIpa)JIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CaMOYIPABJIEHUU B 00pa3oBaTeIbHON OpraHu3alty;

yYMEHHUE B3aUMOJEHCTBOBATh C COI[MAIbHBIMU MHCTUTYTaMU B COOTBETCTBHH € UX (QYHKLUIMHU
Y Ha3HAYEHUEM;

TOTOBHOCTh K T'YMaHUTAapHOU M BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) NAaTPHOTHYECKOTO BOCITUTAHUS

c(OpPMHPOBAHHOCTh POCCUNUCKOM IpaX1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

[IEHHOCTHOE OTHOUIEHUE K T'OCYJapCTBEHHBIM CUMBOJIAM, JOCTHKEHHUSIM POCCUUCKUX YUEHBIX
B 00s1acTu (DU3UKH U TEXHUKH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSA:

c(OpPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBEICHHUS;

CIIOCOOHOCTh OLIEHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHMSI, OPUEHTUPYACH Ha
MOPAJIbHO-HPABCTBEHHBIE HOPMBI M [IEHHOCTH, B TOM YHCJIE B I€ATEIBHOCTH YUYEHOTO;

0CO3HaHME JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUNBOTO OYYIIEro;



4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIEHHWE K MHpPY, BKIIOYAs 3CTETUKY HAyYHOTO TBOPYECTBA, MPHUCYIIETO
(bu3HIECKOI HayKe;

5) Tpy10BOro BOCIIUTAHUS:

WHTEPEC K pa3InuHbIM chepam nmpodeccCHOHATBHON IeITeIbHOCTH, B TOM YHCJIE CBSI3aHHBIM C
¢u3uMKOl W TEXHMKOH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOp Oyaymiel mnpodeccun u
peali30BbIBaTh COOCTBCHHBIC )KM3HCHHBIC TUIAHBI,

TOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHHUIO M CaMOOOpa30BaHHMIO B 00JacTH (PU3MKU Ha
MPOTSKCHUH BCECH KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c()OPMUPOBAHHOCTh  JKOJOTHMYECKOH KYyJIbTYphl, OCO3HAaHWE TJIO0AIBHOTO XapakTepa
9KOJIOTHYECKHX TPOOJIeM;

IUTAHUPOBAHKME M OCYIICCTBIICHUE JICHCTBUN B OKPY)KAOIIIECH Cpejic HA OCHOBE 3HAHUS IIeJIeH
YCTOHYHBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpeHHe OMbITa JACATEILHOCTH YKOJIOTUYCCKOW HAPaBICHHOCTH Ha OCHOBE MMEIOLTUXCS
3HaHWH 1Mo (HU3MKeE;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢duznyecKoil HayKu;

OCO3HAHHME I[IEHHOCTH HAYYHOH NEATEIIbHOCTH, TOTOBHOCTh B IPOIECCEe M3YYCHUsS (DU3HMKH
OCYILECTBIISATh MPOSKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh HHAMBUYAIBHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI
IMo3naBaTeIbHbIe YHHBepPCAJIbHbIE yUeOHbIE IeiiCTBUS
Ba3oBbie jlornuecKue AeiicTBUS:

CaMOCTOSITENILHO  (POPMYJTMPOBAaTh M aKTyaIM3UpOBaTh TNPoOJeMy, paccMaTpuBaTh &
BCECTOPOHHC;

OTIPENENIATh ENIU ICATEIILHOCTH, 33]1aBaTh MapaMeTPhbl U KPUTEPUU MX JTOCTUKCHHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMAaTPUBAEMBIX (PM3NYECKUX SBICHUSX;

pa3pabarbIBaTh IUIAH PEHICHHS MPOOJIEMBbI C YIETOM aHAN3a UMEIONTUXCS MaTepUATbHBIX H
HEMaTepUATBHBIX PECYpPCOB;

BHOCHTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIIEHMBATh COOTBETCTBHUE PE3YIbTATOB IIEIISAM,
OIICHUBATh PUCKU TOCIEICTBUN ACSITENTbHOCTH;

KOOPJIMHHUPOBATh W BBIIOJHATE pPa0OTy B YCIOBHSX pPEATBHOTO, BHUPTYaJLHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEATUBHOE MBIIIIJICHUE MPU PEIICHUH KU3HEHHBIX MPoOIeM.

basoBble ucciieqoBaTe/IbCKHe 1eHCTBUSA

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KITFOUEBBIMH IMOHATHSAMHI H METOIaMU (PU3HUECKON HAYKH;

BJIQJICTh HABBIKAMH Y4eOHO-HCCIICIOBATEIILCKOW W TIPOCKTHOW JCSITEILHOCTH B 001acTH
(bu3KKH, CTOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOATEIHHOMY MOWCKY METOJOB pEIHICHUs 3aaad
(bU3UYECKOTO CoAepkKAHUS, TPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJICTh BHJAMHU JICATEIHHOCTH TIO TOJYYECHUIO HOBOTO 3HAHHS, €r0 HWHTECPIIPETAINH,
PeoOpPa30BaHUIO U MIPUMECHECHUIO B PA3JIMYHBIX YUEOHBIX CHUTYAIUSIX, B TOM YHCIIE MPH CO3JIaHUU
y4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;

BBISIBJISITH IPUYMHHO-CIIEJICTBEHHBIE CBS3HM U aKTyaJU3UpOBATh 3aj1ady, BBIIBUTATh TUIIOTE3Y
e€ pemeHus, HaXOJUTh aAPTYMEHTHI IS TOKa3aTeIbCTBA CBOUX YTBEP)KIICHUH, 3a7aBaTh apaMeTphl
U KPUTECPUU PEIICHHS,

AHAIM3UPOBATH MMOTYYCHHBIE B X0 PEIICHUS 33/1a4U PE3YNIbTaThl, KPUTHUECKU OLIEHUBATh MX
JIOCTOBEPHOCTbH, POTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;



CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3314l B 00Pa30BaTENbHON JESITEIBHOCTH, B TOM
quCIIe PU U3YUYCHUH (DUBHKH;

JIaBaTh OIICHKY HOBBIM CHTYAIUSIM, OLICHUBATh IPUOOPETEHHBIH OIIBIT;

YMETh [IEPEHOCHUTH 3HAHUS 110 (PU3MKE B MPAKTUUECKYIO 00JIACTh )KU3HEACATEIBHOCTH;

YMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 00J1aCTei;

BBIJIBUTATh HOBBIC UJCH, PEAJIaraTb OPUTHHAIBHBIC TOXOAbI M PELICHHUS;

CTaBUTH NIPOOJIEMBI M 33]Ja4H, JTOITYCKAIOLINE aIbTEPHATHBHBIC PEIICHHS.

PabGora ¢ undopmaunmeii:

BJIaZICTh HABBIKAMU MOJyYeHHS WHQPOpPMAIUH (PU3NYECKOTO COACPIKAHHMS W3 HCTOYHHKOB
pa3HBIX THIIOB, CAMOCTOSTEIILHO OCYILIECTBIISATH TOUCK, aHATHN3, CHCTEMATH3aLUI0 M HHTEPIPETALINIO
UH(OPMALIUU Pa3IMYHBIX BUJOB U (OPM IMPEICTABICHHUS;

OLICHMBATh JOCTOBEPHOCTH MH(OpMAIINY;

UCTIONIb30BATh CPEACTBAa MH(POPMAMOHHBIX U KOMMYHHKALMOHHBIX TEXHOJIOTHH B PEIICHUN
KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OpPraHM3allMOHHBIX 3a/Ja4 C COOJIOJeHHEM TpeOOBaHUI
SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, THTHEHBI, pecypcocOepekeHus1, IPABOBBIX U STHYECKUX HOPM,
HOpM MH(OpMaMOHHOK 0€30MacCHOCTH;

CO3J1aBaTh TEKCTHI (PU3MYECKOTO CONEPIKAHUS B PA3IMYHBIX (OpMaTax ¢ y4ETOM Ha3HAUCHHUS
UHPOpPMALlUM H TENIEBOW ayAWTOPWH, BHIOWpas ONTUMaIbHYI0 (OpPMY TIPEACTABICHUS W
BU3YaJTU3aIIH.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUSA:

OCYILECTBIISITH OOIEHHE HA YPOKaxX (PU3MKH U BO BHEYPOUHOH EATEIHHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOH(DIMKTHBIX CUTYAIM U CMATYATh KOH(IMKTEHI;

pa3BEPHYTO U JIOTUYHO U3J1araTh CBOIO TOUKY 3PEHUS C HUCIOIb30BAHUEM S3BIKOBBIX CPENICTB;

IOHUMATh U UCII0JIb30BaTh IPEUMYIIECTBA KOMAHIHON M UHAMBUYyalbHON pabOThI;

BbIOMpaTh TEMaTHUKYy W METOAbl COBMECTHBIX JEHUCTBUN C y4y€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEM Ka)kJI0r0 4ieHa KOJUIEKTHBA,

IIPUHUMATD LIEJIM COBMECTHON JIEATENBHOCTH, OPIaHU30BbIBATh U KOOPAUHUPOBATH IEHCTBUS
10 €€ JOCTUKEHHIO: COCTABIIATH IUIAH JEHCTBU, PaCIIPEAEIATh PO C Y4ETOM MHEHUN YYaCTHUKOB,
00CyXJ1aTh pe3ylbTaTbl COBMECTHOM paboTHI;

OLICHMBATh KA4ECTBO CBOETO BKJIaJla U KaX/I0r0 Y4aCTHUKA KOMaH/bl B OOIINN pe3ynbTar 1o
pa3pabOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IIPOEKTHI, OLIEHMBATh WJEU C IO3ULUH HOBM3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISATh MO3UTUBHOE CTPATETNYECKOE MOBEICHUE B PA3JIMUHbBIX CUTYalUsIX, IPOSBIISAThH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranusauus:
CaMOCTOSITENIbHO OCYILECTBIJIATh II03HABATENIbHYIO JEATEIBHOCTh B 00JacTH (U3UKU U
ACTPOHOMMH, BBISBIIATH IPOOJIEMBI, CTAaBUTh U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1auH;
CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEHIeHMs] pacY€THBIX M KA4yeCTBEHHBIX 3a/ay, IUIaH
BBITIOJTHEHUSI TPAKTUYECKON PabOTHI C yUETOM UMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEN
Y TIPEANIOUTEHUI;
JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;
JienaTh OCO3HAHHBIM BBHIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelIeHue;
OLIEHUBATh MPHUOOPETEHHBIN OIIBIT;



CHocoO0CTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO SPYAULUU B 007acTH (DU3HUKH, TOCTOSTHHO

MOBBIIIATH CBOM 00pa30BaTEeIbHbIN U KyJbTYPHBII YPOBEHbD.
CaMOKOHTPOJIb, SMOIIMOHAJIbHBIH HHTE/JIEKT:

JIaBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JE€ATEIbHOCTb, OIICHUBATH
COOTBETCTBUE PE3Y/IbTATOB LENISM;

BJIQJICTh HABBIKAMU MO3HABATEILHON peiieKCHH KaKk OCO3HAHUWsI COBEPIIAEMBIX JCUCTBUN U
MBICJIUTEJIbHBIX MIPOLECCOB, UX PE3YIbTATOB U OCHOBAaHU;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO IPUHUMATh PELICHUS 110 UX CHUKEHUIO;

IIPUHUMATh MOTHUBBI U apIyMEHTBI JPYTUX IIPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX IIPU aHAIU3€E PE3YJIbTATOB JIEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU.

B mpouecce HOCTHKEHHS JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI 1O (hU3MKE s
YpOBHSL cpemaHero oOmiero oOpa3oBaHUS y OOYYAIOIIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
UHTEJJIEKT, MPEANoaraonuil chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOUIET0 CIIOCOOHOCTh MOHUMAaTh CBOE AMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpEeryJIMpOBaHUs, BKIIIOYAIOLIET0 CAMOKOHTPOJIb, YMEHHE IPUHUMATh OTBETCTBEHHOCTD 32
CBOE MOBENEHHE, CIIOCOOHOCTh aJaNTHPOBATHCS K SMOIMOHAIBHBIM H3MEHEHUSM U MPOSBISATH
TUOKOCTB, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEIl MOTHBAlLlUM, BKJIOYAIOUIEH CTpeMIIEHWE K JOCTHKEHHUIO L€JIM U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE JIEHCTBOBATh UCXOMS U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKJIIOYAIONIEH CHOCOOHOCTh TOHMMATh 3MOLMOHAIBHOE COCTOSHUE MApPYruX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUH OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOLIMX CIOCOOHOCTH BBICTPAUBATh OTHOLIEHMSI C APYTUMU
JFOIbMU, 3a00THTHCS, IPOSBIISTH HHTEPEC U Pa3peIIaTh KOH(DIMKTHI.

IMPEJIMETHBIE PE3YJIBTATDBI

K konny obydenus B 10 kiacce mpeaMeTHble pe3yibTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxarb cHOPMHUPOBAHHOCTh Yy OOYUaIOIIUXCSl YMEHUI:

JEMOHCTPUPOBaTh Ha MPUMEPAX POJb MU MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOM
HAayYyHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHON TEXHUKHM W TEXHOJIOTHUH, B IPAKTHYECKON
JESATEIILHOCTH JIIOIEH;

YUUTHIBaTh TPAHUIIBI IPUMEHEHUS U3YYEHHBIX (PU3MUECKUX MOJeei: MaTepralibHas TOUKa,
MHepLMaJIbHas CUCTEMa OTCYETa, aOCOJMIOTHO TBEPJAOE TEJO, WJICANbHBINA ra3, MOJEIH CTPOCHHS
ra3oB, >KUJKOCTE€H M TBEPIBIX TN, TOYEUHBIH SIEKTPUUYECKUNA 3apsiyl MpU pelIeHUuN (PU3NUecKux
3az1ay;

pacrio3HaBaTh (PU3MUECKUE SBJIEHUS (TMPOLECCH) M OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYIIPHO-KMHETUYECKOM TEOpUH CTPOCHHS BEIIEeCTBA U 3JIEKTPOAMHAMMKH:
pPaBHOMEPHOE 1 PaBHOYCKOPEHHOE MPSMOJIMHENHOE JBUKEHHE, CBOOOAHOE TaIeHHE Tell, ABIKEHNE
10 OKPY>KHOCTH, MHEpLUs, B3auMoieiicTBue Tel, AudQy3us, OpOyHOBCKOE ABHKEHHE, CTPOEHHUE
KHUJIKOCTeH W TBEPIBIX TeJ, U3MEHEHHEe 0O0b&Ma Tel MpU HarpeBaHUH (OXJAKICHUH), TEIUIOBOE
paBHOBEcHE, HCIApeHHe, KOHICHCAlUs, IUJIaBJICHHE, KPUCTAJUIM3AlUs, KUIIEHHE, BIJIAXXHOCTh
BO3/lyXa, IMOBBIIIEHUE JaBJIECHUS Ta3a MpH €ro HarpeBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMM COCTOSIHUSA r'a3a B U30IMPOLIECCax, dJIEKTPU3aLMs TEJ, B3aUMOJEHCTBUE 3aps10B;

OIMCBIBATh MEXAaHUUYECKOE JABMKEHHE, UCTIONB3Ys (PU3NUECKUE BETMUMHBL: KOOPAMHATA, MYTh,
nepeMenieHre, CKOpocTh, YCKOpPEHHEe, Macca Tejia, Cujia, UMIYJIbC Tejla, KHHEeTHYecKas SHEeprus,
NOTEHLMaJbHAsT DHEpPrusi, MexXxaHudyeckas paboTa, MeXaHHWYecKass MOIIHOCTb; MpPH ONHUCAHUU



NPaBUIBHO TPAKTOBATh (PU3UYECKHUI CMBICIT MCIIONIb3YEMbIX BEJTMUNH, X 0003HAYCHUS U €AUHUIIB,
HaXOJIUTh (POPMYIIBL, CBS3bIBAIOIINE TAHHYIO (PHU3UUYECKYIO BETUUHUHY C IPYTMMHU BEIUYHMHAMU;

OTMCHIBATh U3yUYCHHbIE TEIIJIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SIBICHUS, UCTIONb3Ys (PU3HUECKUE
BEJIMYMHBI: 1aBJICHUE ra3a, TEMIIEpaTypa, CPEeIHssl KUHETUYECKAasi SHEPIUsl XaOTUYECKOTO JIBUKEHUS
MOJIEKYJI, CPEIHEKBapaTHUHas CKOPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThI, BHYTPEHHSS SHEpPrus,
paborta raza, K03((UIMEHT MOJE3HOTO JIEHCTBUS TEIUIOBOTO JBUTATEIS; IPH OMUCAHUU MTPABUIBLHO
TPaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMbIX BEIIMYMH, UX O0O3HAUYEHUS M €IUHUIIbI, HAXOAUTH
(dbopMyIibl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHUUHY C APYTUMHU BEIUUYUHAM;

ONUCHIBATh M3YyYEHHBIC SJIEKTPUUYECKHE CBOMCTBA BELIECTBA M JJIEKTPUUYECKUE SIBICHUS
(mporiecchbl), UCTONB3Ysl (PU3NYECCKUE BEIUYHMHBI: SJIEKTPUYCCKHUA 3apsll, SICKTPUUYECKOE IOJIe,
HaANpspKEHHOCTD 10JIs, MOTEHIMAN, pa3HOCTh TOTEHLMAJIOB; IPU ONMCAHUU NPABUIBHO TPAKTOBATh
bu3nYecKuit CMBIC UCIIOJIb3YEMbIX BEIHUYWH, X 0003HAUYEHHUS U €IUHUIIBL, YKa3bIBaTh (GOPMYIIbI,
CBS3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BEIMUYNHAMU;

aHATM3UpPOBaTh (U3NYECKHUE TMPOLECCHl U SIBICHUSA, WCHONBb3ySd (HU3UUECKUE 3aKOHBI H
IPUHIMUIBL: 3aKOH BceMupHOro tsarorenus, I, II u III 3akoHsr HbroTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKOM 3HEPIrHM, 3aKOH COXPAHEHHS HUMITYJIbCA, NPUHIUI CYNEPHO3ULUUU CHJI, IIPUHLHUI
paBHOIpaBUsl MHEPLUUAIBHBIX CHUCTEM OTCYETA, MOJEKYISPHO-KUHETUYECKYIO TEOPHUIO CTPOCHMS
BELIECTBA, Fa30BbI€ 3aKOHBI, CBSA3b CPEAHEN KMHETUUECKOM SHEPIUH TEIJIOBOTO ABMKEHUS MOJIEKYJ
¢ abCOIOTHOM TeMIepaTypoi, MepBBIi 3aKOH TEPMOINHAMHKH, 3aKOH COXPAHEHUS dJIEKTPUIECKOTO
3apsiga, 3akoH Kyrnona, mpu 3TOM pasnuyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOE BBIPAKEHHE U YCIOBHS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIE NPUHLMUIIBI JEHCTBUS MallMH, MPUOOPOB U TEXHUYECKUX YCTPOMICTB;
pa3auyaTh yCI0BUS UX O€30M1aCHOTO MCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBIMIOJHATh OKCIIEPUMEHTHI [0 UCCIEJOBAaHUIO (DU3MYECKUX SBIEHUH U TIPOIECCOB C
MCIIOJIb30BaHUEM IIPSMBIX, U KOCBEHHBIX U3MEPEHUH, TP 3TOM (POpMynHpoBaTh MpodieMy/3agaqy
U TUIOTE3y Y4eOHOIo SKCIIEpUMEHTa, COOMpPATh YCTAaHOBKY M3 IPEJIOKEHHOrO0 00OPYAOBAHMUSA,
IIPOBOJIUTH OTBIT U (POPMYITHPOBATH BHIBOBI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (DU3HMUECKUX BETUYMH, IIPH 3TOM BBHIOMpATh
ONTUMAJIBHBIA CIIOCOO M3MEPEHHsT M HUCMOJIb30BaTh HM3BECTHBIE METOJbl OLIEHKH MOrpeIHocTei
WU3MEPEHHUI;

UCCJIEIOBATh 3aBUCUMOCTH MEXAY (U3NYECKUMHU BEIUYMHAMU C HCIOJBb30BAHUEM MPSMBIX
U3MEPEHUll, MpH 3TOM KOHCTPYMPOBATh YCTaHOBKY, (PUKCHpPOBATh pe3yNbTaThl MOJYYEHHOM
3aBHCUMOCTH (PM3MUYECKUX BEIMYUH B BUJE TAaOJIHUIl U TpaUKOB, A€IaTh BBIBOABI 110 pe3yibTaTaM
UCCJIEJIOBAHUS;

coOiroaaTh npaBuiia 6€30MacHOro TpyAa PpH MPOBEIEHUH HCCIEA0BaHUN B paMKaX y4eOHOIo
HKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENICKOM M MPOEKTHOH MJEATENbHOCTH C MCIOIb30BaHUEM
U3MEPUTENIBHBIX YCTPOUCTB U 1TaOOpaTOPHOr0 000PYAOBaHUS;

pemath pacy€THbIE 3aJa4M C SIBHO 3a/laHHOM (M3NYECKON MOJIENbI0, UCIIONB3YS (PU3NUYECKUE
3aKOHBl M MPHUHIMIIBI, Ha OCHOBE aHaJW3a YCJOBHS 3a/Jayd BBIOMpPATh (U3NYECKYIO MOJEb,
BBIJICJIATh (PU3UUECKUE BETMUUHBI U (POPMYJIbl, HEOOXOAUMBIE AJIs €€ pelleHus], IPOBOANUTh PacUEThI
U OLICHUBATh PEANbHOCTD MOJIYYEHHOT0 3HaYeHUs (PU3NUECKOI BETUUNHBL;

pemaTh KayecTBEHHbIE 3a/layM: BBICTpaMBaTh JIOTUYECKH HENPOTHBOPEUMBYIO IIETIOYKY
PacCyXJIEHUI ¢ OTOPOH HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBIICHUS,

UCIIOJIb30BaTh NPU PELICHUH Y4eOHBIX 33a]a4 COBpEMEHHble MH()OPMAIIMOHHBIE TEXHOJIOTHH
JUIs TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUH U TIPEICTaBIEHUS yueOHOM U HAyYHO-TIONMYJISIPHON
uH(pOpMalnK, MOJTYYEHHON U3 Pa3IUYHbIX UCTOYHUKOB, KPUTUYECKU aHAIU3UPOBATH MOTYyYaeMYIO
uH(pOpMaLIHIO;

IPUBOIUTH IPUMEPHI BKJIa/1a POCCUMCKUX U 3apYOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAYKH,
00BsICHEHHUE MPOLIECCOB OKPY’KAIOIIET0 MUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;



UCIIOJIb30BaTh TEOPETHUYECKHE 3HAHUS M0 (PU3MKE B MOBCEIHEBHON JKU3HU JUJIsI 0OECTIeUeHHS
0€30MacCHOCTH TIpHU OOpAaIICeHUU C MpPHOOpaMH U TEXHUYECKHMMH YCTPOHCTBAMH, JUISI COXPAaHEHUS
3JI0POBbsI U COOJIIOJIEHNSI HOPM 9KOJIOTHYECKOT0 MOBEIEHUS B OKpYXKAOLIEH cpere;

paboTaTh B IpyHIl€ C BBINOJIHEHUEM PA3JINYHBIX COLMANBHBIX POJEH, MIaHUPOBaTh padoTy
IPYIIIbl, PAMOHAIBHO paclpeAesaTh 00s3aHHOCTH U IUIAHUPOBATh JAESITEIbHOCTh B HECTaHIaPTHBIX
CUTyallusiX, aJEKBAaTHO OLICHUBATb BKJIAJ KaXJ0r0 M3 YYaCTHMKOB TIpPYHIbl B pEIICHUE
paccMaTpuBaeMoi POOIIEMBI.

K konny oOydenus B 11 kiacce mpeaMeTHbIe pe3yibTaThl Ha 0a30BOM YpPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTh y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha MpUMepax poiib U MecTO (PHU3MKU B (POPMHUPOBAHUH COBPEMEHHOMH
HAay4YHOM KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHUKH M TEXHOJIOTMH, B IPAKTHYECKOU
NEeSITeIbHOCTH JIIO/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTBIBATh TPAHMLBl IPUMEHEHHMsS M3Y4YEHHbIX (U3MUECKUX MOAENeH: TOYeUyHbIH
IIEKTPUYECKUI 3apsl, Jdy4 CBETa, TOUEYHBI UCTOYHUK CBETA, siIEpHAsi MOJENb aTOMa, HYKJIOHHAs
MO/IENIb aTOMHOT'O Si/Ipa MPH peleHnH (PU3NIECKHX 3a/1a4;

pacrio3HaBaTh (pU3MUECKUE SBJIEHUS (MPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA W KBAHTOBOM (DM3UKHU: 3JIEKTpUUYECKas MPOBOJUMOCTb, TEIUIOBOE, CBETOBOE,
XUMHUYECKOE, MArHUTHOE IEUCTBUS TOKA, B3aUMOJICHICTBUE MarHUTOB, YJIEKTPOMAarHUTHAsI UHAYKLIUS,
JIIICTBME MArHUTHOTO I0JI HAa IMPOBOJAHMK C TOKOM M JIBHXKYLIMICS 3apsisi, 3JIEKTPOMAarHUTHbBIE
KoJIeOaHHUs U BOJIHBI, TNPSMOJIMHENHHOE paclpoCTpaHEHHE CBETa, OTPAKEHHE, IPEOMIICHHUE,
uHTephepeHIysl, AU(paKys U TOIIpU3aLMs CBETa, AUCHIEPCUs cBeTa, (HOTOIEKTpHUECKUl 3P deKT
(poroaddexT), cBEeTOBOE HaBIICHWE, BO3HUKHOBEHHWE JMHEHYATOrO CIEKTpa aromMa BOJOPOA,
€CTECTBEHHAsI U UCKYCCTBEHHAs paiMOAKTUBHOCTb;

OINHUCHIBATh M3Y4YECHHBIE CBONCTBA BEIIECTBA (UIEKTPUUECKUE, MAarHUTHBIC, ONTHYECKHUE,
JJIEKTPUUECKYIO TPOBOAMMOCTD PA3JIMUYHBIX CPEA) U 3JIEKTPOMArHUTHBIC SIBJIEHUS (IIPOLECCHI),
UCTIONB3YS (PU3NUECKUE BEIMIUHBL: AIEKTPHUECKUI 3apsi, CHIIa TOKA, SJIEKTPUIECKOE HAIPSHKEHHUE,
AIIEKTPUUYECKOE COMPOTHBIIEHUE, Pa3HOCTh MOTEHIMAIOB, 3JEKTPOJIBUXKYIIAs CHiIa, paboTa TOKa,
UHAYKIMS MarHUTHOTO MOJIs, cuia Amiepa, cuia JlopeHua, MHIyKTUBHOCTb KaTYyILIKH, 3HEPrUs
3JIEKTPUUYECKOTO0 U MarHUTHOTO TOJIEH, MEpHOJ U 4acToTa KojiebaHuil B KojaeOaTeIbHOM KOHTYpE,
3aps] M CHUJla TOKa B IIPOLECCE TapMOHUYECKHUX 3JIEKTPOMArHUTHBIX KoJjebaHui, (oKycHoe
paccTOsIHUE U ONTHYECKAs CUJIA JIMH3BL, IPH ONKUCAHUU MIPaBUWIIbHO TPAKTOBATh (PU3NUECKUI CMBICI
UCTIOJIb3YEMbIX BEJIMUMH, UX 0003HaUEHHS M €IUHUIIbI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(u3uUecKyI0 BEIMUMHY C IPYTHMH BEJTHYMHAMHY,;

OIMCHIBATh U3YUEHHbIE KBAHTOBBIE SIBJICHUS U MPOLIECCHI, UCIIONb3Yys (PU3NUECKUE BETNYNHBIL:
CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U YacTOTa CBETa, SHEPIUs U UMITYJIbC (POTOHA,
HepuoJl ToJlypacraja, 3HEprusi CBS3M aTOMHBIX SAep, NPU ONMCAHUU MPAaBUIBHO TPAKTOBAThH
(bu3nUecKuil CMBICT MCIIOJIb3YeMbIX BEJIMUYUH, UX 0003HAUEHUS U €IWHUIIBI, YKa3blBaTh (OPMYIIbI,
CBSI3BIBAIOIIME JITAHHYIO (PU3MYECKYI0 BEIMYMHY C JPYTUMHU BEJIWYMHAMH, BBIUUCIATH 3HAUEHUE
(U3UYECKON BEITMYUHBIL;

aHaAJM3UpPOBaTh (U3MYECKHUE IPOLECChl U SBICHUSA, HCHOJIb3yd (PU3UUECKUE 3aKOHBI U
IPUHLMIBL: 3aK0H OMa, 3aKOHBI IIOCIIEN0BATENBHOIO U MApaJUIENbHOIO COEANHEHNS IPOBOIHUKOB,
3akoH JDxoyns—JleHna, 3akoH JJIEKTPOMAarHUTHOW UHAYKLIHH, 3aKOH HIPSIMOJIMHEHMHOIO
pacrpoCTpaHEHHUs] CBETa, 3aKOHbl OTPAXXCHHsI CBETa, 3aKOHBI MPEJIOMJIEHUS CBETa, ypaBHEHHUE
OuHmreitHa Ui GoTtodddexra, 3aKOH COXPAHEHUSI SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXPaHEHHUs AIEKTPUUYECKOTO 3aps/1a, 3aKOH COXPAaHEHUsSI MaCCOBOT0 YMcIa, IOCTyNaThl bopa, 3akoH
paZMoaKTUBHOTO pacmajaa, MpH ATOM pas3uyarh CIOBECHYIO (OPMYIUPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOE BhIpAXKEHUE U YCIOBUS (IpaHULlbl, 00JaCTH) IPUMEHUMOCTH;

OTIpeNieNIATh HAIPABICHUE BEKTOPAa UHIYKIIMU MAarHUTHOTO IOJISl TPOBOIHUKA C TOKOM, CHIIBI
Awmmnepa u cuibl Jlopenua;



CTPOUTH M OMUCHIBATh N300paKEHHE, CO3/1aBaeMOe TUIOCKUM 3€pPKajioM, TOHKON JIMH30M;

BBITIOJHATh OKCIIEPUMEHTHI 10 WCCIEOBAHUIO (DU3MYECKHX SIBICHUH M TPOIECCOB C
HCIIOJIb30BAaHUEM MPSIMBIX, U KOCBEHHBIX U3MEpPEHUI: P 3TOM (HopMyIHpoBaTh mpobiieMy/3agauy
U TUINOTE3y Y4eOHOTo SKCIEepUMEHTa, COOMpPATh YCTAaHOBKY M3 MPEIJIOKEHHOTO0 00OpyHOBaHUS,
MIPOBOAMTH OMBIT U OPMYTUPOBATEH BHIBO/IBI,

OCYIIECTBIISITh MPSMBIC M KOCBEHHBIC U3MEpPEHUsT (DU3MUECKUX BEIUYHH, IIPH ITOM BBHIOMPATH
ONTUMAJIBHBIA CHOCOO M3MEpPEHUs M HCIOJIb30BaTh M3BECTHBIE METOJBI OICHKU MOTPEHIHOCTEH
W3MEPEHHI;

HCCJIEIOBATh 3aBUCUMOCTU (DM3MUYECKUX BEIIMYMH C HCIOJB30BAHUEM MIPSIMBIX M3MEPEHU:
IpH 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUpPOBATH pPE3yJbTaThl IMOTYYCHHOHW 3aBUCHMOCTH
(GU3MYECKUX BEIMYHMH B BHJIE TAOIUI] U rpa)UKOB, JeNIaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICIOBAHHS,

coOiroaaTh npaBuia 6€30MacHOro Tpyia IpU MPOBEACHUH HCCIEI0BaHUN B paMKax y4eOHOTO
JKCIIEPUMEHTa, Y4eOHO-HCCIEI0BAaTEIbCKOM U MPOEKTHOM JEATENIbHOCTH C HCIOIb30BAHUEM
WU3MEPUTEIIBHBIX YCTPOUCTB U J1a00paTOPHOTO 00OPYIOBAHHS;

pelaTh pacu€THbIC 3a7]a9U C SIBHO 33JJaHHONW (PU3NYECKOM MOJIENBIO, UCTIONB3Ys (PU3UYECKHE
3aKOHbl M TPHUHLMIIBI, HA OCHOBE aHalM3a YCJIOBUSA 3aJaud BbIOMpATh (PUIUUECKYIO MOJEIb,
BBIICTIATH (PU3NYECKUE BETUYUHBI U (DOPMYIIbI, HEOOXOIUMBIE AJIs €€ PelIeHHUs, TPOBOIUTh PACUETHI
Y OILICHWBATh PEATLHOCTD MOJYUYEHHOTO 3HAUYCHUST (PU3HUECKOUN BEINIMHBL;

pelath KavyeCTBEHHBIE 3a/1a4d: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUYMBYIO LEMOYKY
paccyXJIeHUl ¢ OMOpoi Ha U3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHHUS;

UCIIONIb30BATh MPH PEUICHUH Y4eOHBIX 33/1a4 COBpPEMEHHbIEe MH(OPMAIIMOHHBIE TEXHOJIOTUU
JUTS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIMU U TIPEACTABICHHS YI€OHON M HAYyIHO-TIOMYJIAPHOMN
uH(OpMaIrU, TOTYYEHHON U3 Pa3IMYHBIX UCTOUYHUKOB, KPUTHUECKH aHAIM3UPOBATH MOJTYyYaeMYIO
uHpopmaruio;

OOBSACHATH MPUHIUIBI JACUCTBUS MAIMH, MPUOOPOB U TEXHUYECKHX YCTPOMNCTB, pa3inyaTh
YCJIOBHS MX 0€3011aCHOT0 UCIOJIb30BAHHUS B IIOBCEIHEBHOM JKU3HH;

MPUBOAUTH IPUMEPHI BKIIAJa POCCUMCKUX U 3apYOSKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKU,
B 00BSICHEHHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUI;

UCIIONIb30BaTh TEOPETUUYECKUE 3HAHUS MO (PU3UKE B TIOBCETHEBHOM KU3HU Al 0OecTieueHus
0€30MacHOCTH TP OOpaIlleHUH ¢ MPUOOpPAMU U TEXHUYECKUMHU YCTPOWUCTBAMHM, JJII COXPaHECHUS
3/10pOBbs U COOIOACHUSI HOPM AKOJIOTMYECKOTO MIOBEJCHHS B OKPYKaloIlEel Cpee;
paboTaTh B TPYIIIE C BBHIIOJTHEHUEM PAa3IUNYHBIX COIUATBHBIX POJIeH, TUIAaHUPOBATh PabOTy TPYIIIBL,
palMoHAIBHO pacHpenessiTh OOS3aHHOCTH U ITUTAHUPOBATH JESATEIBHOCTh B HECTAaHIAPTHBIX
CUTyallUsiX, aJIeKBaTHO OLIEHUBATh BKJIAJ Ka)XXJOT0 M3 YYACTHUKOB TPYNIbl B pELICHUE
paccMaTpuBaeMoi poOIEMBI

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM Ko - (undposbie)
Ne ni/m BO
NporpamMmbl o0pa3oBaTe/ibHbIEC
4acoB
pecypcsl
Paznea 1. DU3UKA U METO/IbIl HAYYHOI'O ITO3HAHUA
11 Pu3Kka ¥ METOBI HAYYHOTO 5 bubnuorexa [IOK

' MO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Paznean 2. MEXAHUKA



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

bu6mmoreka [JOK

2.1 Kunemaruka S https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Jlunauka ! https://m.eds00.ru/7f41bf72
2.3 3aKOHBI COXpAHEHUS B MEXAHUKE 6 bubmorexa [IOK
' p https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 18

Pazgen 3. MOJIEKYJISIPHAS ®PU3UKA U TEPMOJUMHAMUKA

31 OCHOBBI MOJIEKYJISIPHO- 9 bubmuorexka [JOK
' KHHETHYECKOUW TCOPHHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBHI TepMOHHAMIIKIL 10 hitps/im.edsoo.ru/7a1bf72
33 ArperaTHble COCTOSTHUS BEIIECTBA. 5 bu6mmoreka [JOK
' da3oBbIe IEPEXOIbI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuoreka [JOK
41 IICKTpOCTATHIA 10 https://m.edsoo.ru/7f41bf72
49 I1OCTOSIHHBIN 3JIEKTPUYECKHM TOK. 12 bubnuorexa [JOK
' Toku B pa3snuuHBIX cperax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHoe Bpemst 2
OBILIEE KOJIMYECTBO YACOB I10 68
I[MTPOT'PAMME
11 KJIIACC
DJIEeKTPOHHbIE
Ne i/ HaumenoBanue pasaesioB u rem | Koua - Bo (undposbie)
B NPOrpamMmsbl 4yacos o0pa3oBaTe/bHbIE
pecypcsl
Paznen 1. JIEKTPOJANHAMUKA
11 MarauTHog€ I0JI€. 11 bu6mmoreka [JOK
' DNeKTpOMarHuTHas! MHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHudeckue u 9 but6mmorekxa [IOK
' 3JIEKTPOMArHUTHBIC KOJIeOaH s https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKue 1 5 bu6nmoreka [JOK
' AJIEKTPOMArHUTHBIC BOJTHBI https://m.edsoo.ru/7f41c97c
23 Omtika 10 bubmuorexa [JOK

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

Uroro no pazaeny 24
Pa3znes 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH
31 OCHOBBI crielMaIbHON TEOPUU 4 bu6mmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznea 4. KBAHTOBAS ®PU3UKA
. bu6mmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOM OIITUKHA 6 httos://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

OnEeMEHTHI ACTPOHOMUHU U

bubmuorexka [JOK

I[TPOTPAMME

>1 acTpo(U3HKH ! https://m.edsoo.ru/7f41c97c
Utoro no pazneny 7
Pazgen 6. OBOBILIAIOLIEE IOBTOPEHUE
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 68

MNOYPOUYHOE IIVIAHUPOBAHUE
10 kaacc (2 yaca / 34 yueonbie Henean. Becero — 68 yacos)

Ne ypoka Tema ypoxa Koxa-Bo 20P/IOP
4acoB
®duszuka — Hayka o npupoje. Hayunsie bubnmnorexka HOK
1 1 .
METO/IbI IO3HAHHS OKPYIKAIOIIET0 MUPa https://m.edsoo.ru/ff0c32e2
2 compesemmot ayanoi saprn npa.s | 1| Biomotexa LIOK
o o https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU JAESITeIbHOCTHU JTIOACH
MexaHnn4eckoe JBHKEHUE.
3 OTHOCHUTEIHBHOCTH MEXaHUYECKOTO 1 bubmuorexa [JOK
newkenus. [lepemenienue, CKOPOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMEpHOE MPSIMOTMHEWHOE IBIKEHUE 1 Bubmorexa TIOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYyCcKOpeHHOE PSIMOJIMHEIHOE 1 bu6muoreka [JOK
JBHKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOoaHoe majieHne. Y cKopeHue 1 bubnuotexa [JOK
CBOOOHOTO MaJCHUs https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
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KpuBonuneiinoe npuxenue. [[prxenue

but6mmoreka [IOK

7 N
MaTepUaIbHON TOYKH 110 OKPY>KHOCTH https://m.edsoo.ru/ffOc3ada
IIpunIMn oTHOCUTEILHOCTH I anuies.
8 I/Ige HI/IEL]'II)HI)IC CHCTEMBI OTCUETA bubmmorexa HOK
pr ' https://m.edsoo.ru/ff0c3be8
IIepBb1it 3ak0oH HproTOHA
Macca tena. Cuna. Ilpuauun
9 CYIICPIIO3UIIUN CHUII BpTO Ij)ﬁ 3aKOH bubmmorexa LIOK
yrep ) PO https://m.edsoo.ru/ff0c3be8
HproTona 11 MaTepuaibHOM TOYKU
10 Tperuii 3akon Herotona s bu6nmoreka [IOK
MaTepUAIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3aKoH BCeMHUpHOro TsaroreHus. Cuna bubmuorexa [JOK
11 .
TspkecTu. [lepBas KocMHYECKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6nuoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr YK https://m.edsoo.ru/ff0c3el8
Cuna tpeaus. KoadduiuenT tpenus.
13 Cuna CIO)H OTI/IBJIGI({bI/Iqu ; )i BI/IE(GHI/II/I Tena bubmorexa LIOK
P P https://m.edsoo.ru/ff0c3f76
B JKMJIKOCTH WJIN Ta3e
[TocTynarenbHOe U BpamaTesibHOE
14 JBIKEHHE a0COJIIOTHO TBEPJOTO TEa. bu6nmoreka [IOK
MowmenT cunsl. ITnedo cunel. Ycnosus https://m.edsoo.ru/ffOc41a6
paBHOBECHsI TBEPJIOTO Teja
NMnynsc MmaTepualbHONM TOYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK. IMITynbC CUbL. bubnuoreka [JOK
15 .
3aKoH COXpaHEeHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBHDKCHUE
Pabora u MmomHoCTh cuiibl. Kunernueckas
16 SHEPTH MaTI;I HaJIbHOH TOUKH. Teopema bubmorexa LIOK
p P oy p https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KHHETHICCKOW YHEPTHH
[TorennmanpHas sHeprus. [loTeHnuanpHas
SHEPTHs YIpyro neGopMupoBaHHON bubmuorexa [JOK
17 .
npykuHbL. [loTeHIIManbHas SHEPTUs Tea https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIU
[loTeHnmanbHbBIC M HENOTCHIINATBHBIC
cmiibl. CBS3b Pa0OTHl HEMOTEHIIMAILHBIX
18 CHII C I/I3M€HegI/IeM MexaHI/I‘{eCIII<OI71 bubmmorexa LTOK
https://m.edsoo.ru/ff0c478c
SHEPTUH CUCTEMBI TeJ. 3aKOH COXpPaHEHUs
MEXaHUYECKON IHEPruu
JlabopaTtopHas pabota «lccnenoBanue
19 CBSI3H pabOThI CUIIBI C U3MEHEHHEM
MEXaHWYECKON PHEPTUH Tejla Ha IpUMepe
pacTsKEHUs PE3UHOBOTO KI'yTay
KonTponbHas paborta mo reme
20 <<KI/IHI€):MaTI/IKapI[I/IHaMI/IKa 3aKOoHBI bubmorexa LOK
' ‘ https://m.edsoo.ru/ffOc4b74
COXpAHEHHUs B MEXAHUKE
OCHOBHBIE TTOJ0KEHHS MOJIEKYIISIPHO-
21 KHHETUYECKOH Teopuu. bpo H}(’)Bcioe bubmorexa LIOK
pHH. Bpoy https://m.edsoo.ru/ffoc4dc2
nsuxenue. Juddysus
XapakTep IBUKEHHUS U B3aUMOJECHCTBUSA
22 4acTHI] BenecTBa. Moienu CTpoeHus
ra3oB, JKMJIKOCTEW U TBEPIBIX TEN
23 Macca monekyin. KonuyecTBo BemiecTsa.

[TocTostHHast ABoraapo
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TennoBoe paBHOBecue. Temneparypa u eé

24 n3Mepenue. [lkana remneparyp Llenscus
o5 WUneansubiii raz B MKT. OcHoBHOE but6mmoreka [IOK
ypaBHenue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TemMIepaTypa Kak Mepa
26 cpeaHel KHHETUYECKOM SHEPrUun bubmuorexa [JOK
JBHDKCHUSI MOJICKYJ1. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Kianeiipona
27 3akoH /lambToHa. ['a30BbIC 3aKOHBI
Jlaboparopuas padota «Vccienoanue
28 3aBUCHMOCTH MEXIY IapaMeTpamMu
COCTOSIHMSI Pa3pEKEHHOI0 ra3ay
29 M3onporiecchl B naeaqbHOM ra3e u ux bu6nmoreka [IOK
rpaduyeckoe npeICTaBICHUE https://m.edsoo.ru/ff0c570e
Buytpenuss sHeprus
o | om0 o 10K
) https://m.edsoo.ru/ff0c5952
pabota. BuyrpenHnsis sHeprus
0JIHOATOMHOTO MJICAJIbHOTO ra3a
31 Bunpl Temonepenaun bubmorexa LIOK
g pea https://m.edsoo.ru/ff0c5¢c36
| b 1 B 0K
g P penade. https://m.edsoo.ru/ff0c5¢c36
AnmnabaTHblii poliecc
[lepBblil 3aKOH TEPMOAMHAMUKH U €T0 bubnmnoreka HOK
33 )
MPUMEHEHHE K H30IpoIieccamMm https://m.edsoo.ru/ff0c5efc
34 HeoOpatumocTs npolieccoB B mpUpo/ie. bubnmnoreka HOK
Bropoii 3ak0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Ipunuun nevictus u KIIJ[ rernnoBoit bu6nuoreka [IOK
MalInHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KIT/{
37 DKOJIOru4ecKue MpooIeMbl
TETIO3HEPTETUKH
38 O6o0maromuii ypok «MosexyspHas bubmuotexa [JOK
¢u3nka. OCHOBBI TEPMOJMHAMHKID) https://m.edsoo.ru/ff0c6938
30 Monexympron s, O Bufimiorexa LOK
yip ' https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMHUKHU
40 ITapooGpa3zoBaHue U KOHAECHCALMSL. bubmuoreka [JOK
Hcniapenue u KUmeHune https://m.edsoo.ru/ff0c63b6
a1 AOCom0THAs U OTHOCUTENhHAS BIAKHOCTD bubnmoreka [JOK
BO3/1yxa. HachlleHHbIH map https://m.edsoo.ru/ff0c64d8
Tsépnoe teno. Kpucrammueckne u
42 amopdHbIe Tea. AHU30TPOIIHS CBOMCTB bubnuotexa [JOK
KpUCTaIOB. JKuKHE KPUCTAIIIBL. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHalIbl
43 [TnaBnenue u Kpuctaum3anus. Y aAeibHast but6mmoreka [IOK

TCIJIOTA ITJIaBJICHHA. Cy6J'II/IMaI_II/I}I

https://m.edsoo.ru/ff0c6708
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but6mmoreka [IOK

44 Ypapierue Tenoporo azaiica https://m eds00.ru/ff0c6820

45 DIIeKTpu3anus TeJl. DJICKTPUUECKUH 3apsi. bubnuotexa [JOK
JIBa BHUIa 2JIEKTPUYCCKUX 3aPsIIOB https://m.edsoo.ru/ffOc6bcc
IIpoBOAHMKH, TUAIECKTPUKU U

46 H(E)HyHSOBO,I[HIfKI/I. 3a1<cI:H COXpaHEHUs buGnnorexa LIOK

https://m.edsoo.ru/ffOc6bcc
NEKTPUYECKOTO 3apsa

47 BsaumoneiictBue 3apsinoB. 3akoH Kyiona. bu6mmoreka [IOK
ToueuHbIi SJCKTPUIECKUI 3apsiT https://m.edsoo.ru/ff0c6ces
Hanpsk€HHOCTD 37I€KTPUUYECKOTO MOJIs.

48 Hpnfmnn cynepnomulfn INMEKTPUIECKUX bubmorexa LIOK

N . https://m.edsoo.ru/ffOc6df2
noJied. JIuHuu Hanps>KEHHOCTH

49 PaboTa cuit 3eKTpoCTaTuYecKoro moJs. bubmmoreka [IOK
ITorenuman. Pa3HOCTh MOTEHIHAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U TUANEKTPUKH B

50 BH%KTpiCTaTquiICKOM nolle. bubmorexa LIOK

https://m.edsoo.ru/ff0c7018
JlmsnexkTpuueckas IPOHUILIAEMOCTh

51 OnekrpoémkocTh. Konnencarop bubmorexa LIOK

https://m.edsoo0.ru/ff0c7126

52 DNeKTPOEMKOCTH MIIOCKOTO KOHJEHCATOPA. bubnnoreka HOK
DHeprus 3apsHKEHHOT0 KOHIEHCATOpa https://m.edsoo.ru/ff0c72c0

53 JlaGopaTopHas pabora "M3mepeHue
3IEKTPOEMKOCTH KOHAEeHcaTopa'

[TpuHIMIT NEHCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAILHOTO

o4 anmapara, CTpyMHOro IIpHHTEpa.
DneKTpocTaTHUecKas 3aluTa. 3a3eMJIeHHe
NEKTPOpUdOpoB
DNEeKTPUYECKUM TOK, YCIIOBUS €T0

55 cymectBoBanus. [locrosunbiii Tok. Cuia
toka. Hanpshxenue. ConpoTuBIeHHE.
3axon OMa JJis yyacTKa 1enu
[TocnenoBarenbHOE, TapaIIETBHOE,

56 CMEIIaHHOE COETMHEHNE TIPOBOTHUKOB. bubnmnoreka [JOK
JlaboparopHas pabota «3yucHue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COSAMHEHHUSI PE3UCTOPOBY

57 PaboTa 1 MOLTHOCTb 3JEKTPHUECKOTO bubmuoreka [JOK
Toka. 3akoH Jxoyss-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa 11 TOJIHOM (3aMKHYTOM)
anekTpuueckoit nenu. Koporkoe Buborexa [IOK

58 3aMbIkaHue. JJabopaTtopHas padbora httos://m.ed I60c72e0

pS://m.edso0.ru Crae
«U3mepenne D/1C ucToyHMKa TOKA U €ro
BHYTPEHHETO COIPOTHUBIICHUS
DNeKTpOHHAs TPOBOJAUMOCTH TBEPIBIX

59 METAJUIOB. 3aBUCHMOCTb COITPOTHBIICHUS
METAJIJIOB OT TEMITEPaTyPHI.

CBepXIpoBOAMMOCTh

60 DneKkTpryecKuil ToK B Bakyyme. CBOCTBa
ANEKTPOHHBIX MMYYKOB

61 [TonynpoBoiHUKH, UX COOCTBEHHAs U bu6muoreka [JOK

InpuMeCHass NpOBOJAUMOCTD. CsoiicTBa p—

https://m.edsoo.ru/ff0c84ae
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n-niepexozna. [1onynpoBoIHUKOBBIE
PUOOPHI

DNEKTPUUECKUN TOK B pacTBOpPax U

62 paciuiaBax 3JICKTPOJIUTOB. 1 bubmuorexa [JOK
DIEKTPOTUTHYCCKAS THUCCOIMAITUS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DNEeKTPpUYECKHUI TOK B razax.

63 CaMocCTOSATENbHBIA U HECAMOCTOSATEIbHBIN 1 ]P?tl/tIgJSI'I;I/(r)rTleeIaaS(])_})OrIlf/ 0c84ae
paspsia. Monnus. Ilna3zma — '
DnexTpuueckue npudopsl U yCTPOUCTBA U

bubnmoreka [IOK

64 uX npaktudyeckoe npumenenue. Ilpasuna 1 )

X HUKH 6e30MACHOCTI https://m.edsoo.ru/ffOc86fc

65 O6o0maromuii ypok «JIeKTPOIUHAMUKAY 1 ]F?tl/tlggl;l/?:e;iji(])i)orﬁ/ff0088be
KonrponsHas pabora o Teme

66 «Qnektpocraruka. [locTosTHHBIN 1 bubmuorexa [JOK
AJIEKTPUUECKHUT TOK. TOKH B Pa3InIHBIX https://m.edsoo.ru/ff0c8a8a
cpenax»

67 [ToBTOpenue. KontposabHas paboTa no 1 bubnmnorexka HOK
TeMe "DIIeKTpoIuHaMHUKa" https://m.edsoo.ru/ffOc8c56

68 [ToBTOpenue. O6oOUarOMMi ypoK 1O 1 bubnmnorexka HOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

68

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

11 kaacce (2 yaca / 34 yueonble Henenu. Becero — 68 yacos)

Ne ypoka Tema ypoka Koua-Bo

4ACOB I0P/IOP
[TocTosiHHBIE MAaTHUTBHI U KX

1 B3auMoO/IeiicTBHE. MarHUTHOE ToJIe. 1 bubnuoteka [JOK
Bekrop MaruuTHON MHAYKIMU. JInHIA https://m.edso0.ru/ff0c9778
MarHMUTHON WH]TYKITUU
MarauTHOE 1oJIe MPOBOJHUKA C TOKOM. Bubnorexa [IOK

2 OmneiT Opcrena. Bzaumopeiicteue 1 https://m.edso0.ru/ff0co8fe
IIPOBOJIHUKOB C TOKOM — '

3 JlaGopatopnas pabora «3yuenue 1 bu6nuorexa [IOK
MarHUTHOTO TIOJIsI KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TTOJIS Ha
MPOBOJHUK ¢ TOKOM. Curita Ammepa.

4 JlabopaTtopHas pabota «lccnenoBanue 1 E’ftf?;/?rfeezicliﬁllf/ffowaco
JENCTBHUS MIOCTOSTHHOTO MarHUTa Ha paMKy — '

C TOKOM»
JlelicTBME MarHUTHOTO TTOJIS Ha
bu6mmorekxa [IOK

S ABIDKYIYIOCA 3aPIKCHHYIO HacTuily. Cua 1 https://m.edsoo.ru/ff0c9df4
Jlopenma. Pabota cuisl JlopeHia
DneKTpoMarHuTHas HHAYKIHs. [ToTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1

WHIYKIIAA. 3aKOH AJIEKTPOMarHUTHOMN
unaykuuu Papazaes
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JlaGopatopnas pabora «lccnenoBanue
SIBJICHUS SJIEKTPOMArHUTHON MHAYKIIHN

bubmuoreka [JOK
https://m.edsoo.ru/ff0cal50

NHAyKTUBHOCTH. SIBII€HUE CAMOUHIYKIUH.
S/1C caMOMHIYKIIUU. DHEPIUst
MarHUTHOTO TOJISI KATYIIKH C TOKOM.
DIEeKTPOMArHUTHOE TOJIe

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

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHE: TOCTOSIHHBIE MAarHUTHI,
3JIEKTPOMArHUTHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTULl,
VHJyKLIMOHHAs I1IeYb

10

11

12

O6o6maromuii ypok «MarauTHoe modie.
DJIeKTpOMarHUTHAsE MHIYKIUSI»

bubmuoreka [JOK
https://m.edsoo.ru/ffOcab82

KonTponbhas pabota no teme
«MarnutHoe noJie. DJIeKTpOMarHuTHas
WHIYKLUS

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

CB00o1HBIE MEXaHUYECKUE KOJIeOaHusl.
I"apmonnueckue koneOanus. YpaBHeHUE
rapMOHUYECKUX KOJeOaHHH.
[IpeBpanienue 3HEprun

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

14

15

16

JlaboparopHas pabora «MccnenoBanue
3aBUCHMOCTH MEPUO/Ia MAIIBIX KOJICOaHU
rpys3a Ha HUTHU OT OAJIMHBI HUTU U MAaCChbl
rpy3a»

Konebatenbublit KoHTYp. CBOOOIHBIE
IJIEKTPOMArHUTHBIC KOJIcOaHus B
UjeaIbHOM KOJIeOATeIbHOM KOHTYpE.
AHAIOTHS MEXKy MEXaHHYSCKUMH U
3JIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

bubmuoreka [JOK
https://m.edsoo.ru/ff0ch820

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJICATLHOM KOJIe0aTeTbHOM
KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbh9c4

[IpeacraBnenue o 3aTyxaromux
KoseOaHusx. BelHyKIeHHBIE
MeXaHHYecKHue Koyebanus. Pe3oHanc.
BrinyKeHHBIE 2TIEKTPOMarHUTHBIE
KoJIcOaHH

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsblit Tok. CUHYCOUJAIbHBIN
IepEMEHHBIN TOK. MOIIHOCTh
MEPEMEHHOTO TOKA. AMIUTUTYTHOE 1
JICHCTBYIOLIEE 3HAYEHNE CUIIBI TOKA U
HanpsHKEHUs

bubmuoreka [JOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmarop. [IponsBoacTso,
nepenavya u noTpedIeHue dMEKTPUIECKON
SHEPTHH

19

20

YCTpolCTBO M MPAKTUUECKOE TPUMEHEHUE
AJIEKTPUYECKOIO 3BOHKA, TEHEPATOPA
MEPEMEHHOTO TOKA, JIMHUI
3JIEKTpoIepesay

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324

DKOJIOTHYECKHE PUCKU IIPU IPOU3BOJCTBE
anekTpo3Heprun. Kynerypa
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HNCITOJIBb30BaHUS BHGKTpOBHepFI/II/I B
MOBCEIHEBHOMN KU3HU

MexaHu4ecKre BOJTHBI, YCIOBHS
pacnpocrpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacripoCTpaHCHHs U JJIHHA BOJIHBIL. https://m.edsoo.ru/ffOcca54
[Tonepeynble ¥ MPOIOJILHBIC BOJTHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnmoreka [JOK
BricoTta Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
by CnceTIS e e o 10K
pOCTD- P https://m.edsoo.ru/ffOccfe0
BOJIH
o [IpuHIMIIBI paTUOCBSI3U U TEJICBUACHHUS.
PazButue cpencts cBs3u. Pagunonokanus
o5 Konrponsnas pabdora «Konebanus u bubmmorexa [IOK
BOJIHBD» https://m.edsoo.ru/ffOcc6f8
by Lmmmec e T e 10K
AHOPOI peae. https://m.edsoo.ru/ff0cd350
MCTOYHUK cBeTa. JIyu cBeTa
| s e S ot B 10K
) P p https://m.edsoo.ru/ffOcd4e0
TJIOCKOM 3epKajie
by Mremowmes o oo smpones | by 10K
P - bedl 4 https://m.edsoo.ru/ffOcd7{6
BHYTPEHHET0 OTPAKEHHUS
29 JlaGopaTopHas paborta «3mepeHnue bubnnoreka [JOK
[OKa3aTesIs MPEIOMIICHHS CTEKIIA https://m.edsoo.ru/ff0cd67a
o | oeseme rpesens B 10K
- “PopMy ' https://m.edsoo.ru/ffOcddle
YBenuueHue JIMH3bI
31 Jlaboparopnas pabota «Vccrnenoanue
CBOMCTB M300paKeHUH B JIMH3AX»
Hucnepcus cseta. Cl0KHBIN COCTaB
32 6enoro csera. LIer. JlaboparopHas
paborta «HabmroaeHne 1ucrepcun CBeTay
33 WnTtepdepennus creta. Judpaxnus ceera. bubnuorexa [JOK
JludpakimonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bub6nuorexa [IOK
[Monsipu3anus cBeta https://m.edsoo.ru/ff0cf02e
35 OnTrueckue MpuOOpPbI U yCTPOUCTBA U
yCIIOBUS X 0€30MacHOr0 MPUMEHEHUsI
o | e o B 10K
’ Y t https://m.edsoo.ru/ff0cf862
TEOPUU OTHOCUTEIbHOCTH
g | Smcmemeres oo Busorea 10K
A P pail https://m.edsoo.ru/ffOcfa42
JUTMHBI
DHeprus U UMITYIIbC peATHBHCTCKOH Bubmiorexa [IOK
38 gacThlbl. CBSA3b MACCHI C YHEPTHCH H

HUMITYJIBCOM. 9Hepl"I/I$I ITOKOA

https://m.edsoo.ru/ffOcfc68
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39 KontponsHas padora «OnTrka. OCHOBBI bubnuorexa [IOK
CIENHATBHON TECOPHH OTHOCHTEIIHHOCTI https://m.edsoo.ru/ffOcf6f0

40 ®otonsl. Dopmyna [Inanka. DHeprus u bubnuoreka [JOK
UMIyJbC (hOTOHA https://m.edsoo.ru/ffOcfel6

a1 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnmoreka [JOK
Ompitel A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4

2| Diueitna ann poroxenta. pacian ubanoresa IOK
a AP https://m.edsoo.ru/ff0d015e
rpanuiay horodddexra

43 JaBnenne cBera. Onbwitel [1. H. JIeGenena. bu6mmoreka [JOK
XUMHUYECKOE JICHCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue ycTpoucTBa U IPAKTUYECKOE

44 npuMeHeHue: PoTolrieMeHT, (poToaaTIuK,

COJTHEYHas OaTapesi, CBETOIUOT

45 Pemenue 3agad mo reme «1EMEHTHI bubmuoreka [JOK
KBaHTOBOU OITHKM https://m.edsoo.ru/ff0d0302

o |pom s Tocoms Oy Busorea 101

PDLOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHasi MOJIeJIb aTOMa
bubmuoreka [JOK
47 Hoctyxatet bopa https://m.edsoo.ru/ff0dOafa
18| nepexone arow o omoro ypos omeprin ubmiorera LIOK
PExONs A P P https://m.edsoo.ru/ff0dOafa
Ha apyroi. Buasl cnektpos
BonnoBrble cBolicTBa yactuil. BonHsl e

49 Bpoitnsa. KopnyckynsipHO-BOITHOBOM bubnuorexa [JOK
nyanu3M. CIOHTaHHOE ¥ BBIHYXJICHHOE https://m.edsoo.ru/ff0d0ca8
M3ITy4eHUE

o |Somymermesemoen. Ome BiSorea 10K

PDOPA pex https://m.edsoo.ru/ff0d0fd2
PAJIMOAKTUBHOTO U3TyUCHHUS
Caoiicta anb(a-, 6era-, raMmma-

51 u3Ny4deHus. BiusHue paainoakTHBHOCTH Ha
KUBBIC OPTaHU3MBI
OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMBI.

52 Anbda-pacnan. DNeKTpOHHBIN U bu6nuorexa [IOK
MO3UTPOHHBIN OeTa-pacmaj. ['amma- https://m.edsoo.ru/ff0d1162
U3ITy4YeHUe
DHeprus CBA3M HYKJIOHOB B siIpe.

53 SnepHsbie peakuuu. SAnepHblii peakTop. bubnnorexa [JOK
[TpoOnembl, EepPCIEeKTUBBI, IKOJIOTHUECKUE https://m.edsoo.ru/ff0d1356
ACTICKTHI STICPHON SHEPTeTUKH
DneMeHTapHbIe YacTHIIB. OTKPBITHE
MO3UTpoHA. MeToIbl HAOMIOACHUS U

54 pErucTpanyu JIEMEHTAPHBIX YaCTULL. bubnnoreka [JOK
Kpyrunsii cton «®@yHnameHTaabHbIE https://m.edsoo.ru/ff0d0e38
B3auMoOIecTBUA. EAMHCTBO uznueckoit
KapTUHBI MUPA»

Bun 3Bé3anoro Heba. Co3Be3ausi, spKue

55 3BE3/bI, INIAHETHI, UX BUIUMOE IBHKEHUE.

ConHeyHas cucTeMa
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https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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https://m.edsoo.ru/ff0d0e38
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Comnnaue. CoyHeuHast aKTUBHOCTD.
Hctounuk sHeprun CoJiHIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3 MBI ITIaBHOM IIOCIICAOBATCILHOCTH.
BuyTtpennee ctpoeHnue 3BE31.
CoBpeMeHHbIE NPEACTABICHUS O
MPOMCXOXKACHUH | 3BoJronnu CoJlHIa 1
3BE3]
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Muneunsiii [1yte — Hama I'anakTuka.
TTonoxenue u nBuxxenne ConHIila B
lNanmaktuke. ['anaktuku. YEpHbIE NBIPHI B
AJlpax raJlakKTUK

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. Penukrosoe
u3nyyeHue. MerarajiakTuka

Hepeuennsie mpo6iieMbl aCTPOHOMUHI

KonTponbHas pabota «neMeHTHI
aCTPOHOMHH U aCTPOPHUIUKI

62

Oo6o06maromuii ypok. Ponb dpusuku u
aCTPOHOMHUHU B IKOHOMUYECKOM,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdhepax NesaTeIbHOCTH
4yeJI0BeKa
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O6o6maromuii ypok. Pois u Mecto
(GU3UKU ¥ aCTPOHOMUH B COBPEMEHHOM
Hay4YHOU KapTHHE MHpa
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O6o06maromuit ypok. Ponp pusnueckoit
Teopuu B (OpMUPOBAHUH NPEACTABICHUN
0 (pu3nueckoi KapTHHE MUpa

65

O6o06maromuit ypok. Mecto ¢puzndeckoit
KapTUHBI MUpPa B 0011IEM pATY
COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MIPEACTABJIECHUH O IPUPOIE

66

67

[ToBrOpenue. MaruuTtHoe noJe.
ONEeKTpOMarHuTHAsE NHIYKIIHS

[ToBropenue. Ontrka. OCHOBBI
CHeIUaIbHON TEOPUU OTHOCUTEITLHOCTH

68

[ToBTOpenue. KBanTtoast pusuka.
DneMeHTBl aCTPOHOMHUU M aCTPOPHU3IUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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