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1. COJAEPKAHUE YYEBHOI'O IIPEJMETA «®HU3UKA (FA3OBBI YPOBEHb)»
10 KJIACC

Pazgeq 1. ®u3nka u MeTOAbI HAYYHOI'0 O3HAHUS

®dusnka — Hayka o mpupoje. Hayunble MeTOJIbI TO3HAHUSI OKpYKalolero Mupa. Polib 3KCiepuMeHTa U TEOPUH B MPOIECCe MO3HAHUS
IPUPOJIBL. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue GU3UYECKUX SIBICHUH U mporieccoB. Hayunbie rumore3bl. dusnueckue 3aKOHBI U TeOpUU. [ paHUIIBI TPUMEHUMOCTH
(bHSI/IHGCKI/IX 3aKOHOB. HpI/IHI_[I/IH COOTBETCTBHUA.

Ponw u mecTo pusuku B hopMUPOBaHUHN COBPEMEHHOM HAYYHON KapTHHBI MUPA, B TPAKTHYECKOMN ACATEITHHOCTH JIFOCH.

Jlemoncmpayuu

Amnanorosble 1 IH(POBbIE U3MEPUTEIIbHBIC TPUOOPHI, KOMIIBIOTEPHbIE TATUNKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe BrkeHrne. OTHOCUTEIbHOCTh MEXaHMYECKOT 0 ABMkKeHUs. Cucrema oTcuéra. TpaekTopusi.

[lepemerienne, cKOpocTh (CpeaHsisl CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHUE MaTepuaIbHOW TOYKH, UX MIPOEKIIMU HA OCH CUCTEMBbI
koopauHaT. CloKeHHE NEPEMELLIEHUN U CII0)KEHUE CKOPOCTEH.

PaBHOMEpHOE U pPaBHOYCKOpPEHHOE MpsAMOJMHEWHOEe ABWKeHue. ['papuku 3aBUCHMOCTHM KOOPJIMHAT, CKOPOCTH, YCKOpPEHHUS, MYyTH H
MepeMelleHUsI MaTepUAIbHOW TOYKH OT BPEMEHHU.

CBobomHOE masieHue. Y CKOpeHne CBOOOJHOTO TaICHHUSL.

KpuBonuneitHoe nuxeHue. [[BrukeHne MaTepraaibHON TOYKH MO OKPY>KHOCTH C IMOCTOSTHHOW MO MOIYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTH,
nuHelHas ckopocTs. [lepruoa u gactora obparmieHus. LleHTpocTpeMuTeIbHOE YCKOPSHHE.

TexHuueckue ycTpoicTBa U MPaKTUUECKOE TPUMEHEHUE: CTUIOMETP, IBUKEHHUE CHAPSIOB, LIETTHBIE U PEMEHHbBIE TIEpEeAayH.

Jlemoncmpayuu

Mojiens cucTeMbl OTCUETA, MILTIOCTPAIUA KHHEMATUUECKUX XapaKTEPUCTUK JBUKECHUSL.

[Ipeobpa3zoBanre OBMKEHHI C UCIIOJIB30BAHUEM NMPOCTHIX MEXAHU3MOB.

[lanenue Ten B BO3ayXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmonenue aBrkeHus Tena, OpOIICHHOTO O] YIJIIOM K TOPU30HTY U TOPU30HTAIIBHO.
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N3mepenune yckopeHust CBOOOHOTO TMaICHUS.

Hamnpasnenne ckopocTH py JBUKEHHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHne HepaBHOMEPHOTO IBUKEHUS C LIETIbIO ONPEEIICHUSI MTHOBEHHON CKOPOCTH.

HccnenoBanue COOTHOIIEHUSI MEXAY IYTSAMH, MNPONUJEHHBIMU TEJIOM 3a IIOCIEAOBATENbHBIE PAaBHBIE MPOMEXKYTKH BpPEMEHHU IpHU
PaBHOYCKOPEHHOM JBUKEHUU C HAYaIbHON CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHne NBUKEHUS MIAPUKA B BA3KOU KUJIKOCTH.

W3yuenue nBuxkeHuUs Teaa, OpOIIEeHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Tpunnun otHocutensHoCTH ["anuines. [lepsoiii 3akoH HetoToHA. HEpLiManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuHnun cynepno3uuuu cwi. Bropoit 3akoH HeroToHa mnis marepuanbHOW TOouku. Tperuit 3akoH HproToHa mist
MaTepHabHBIX TOUECK.

3akoH BceMHUpHOro TaroreHus. Cuna tsoxectu. [lepBas kocMrU4eckas CKOpOCTb.

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

Tpenune. Buabl TpeHus (mokos, CKoiabkeHus, kaueHus1). Cuia Tperus. Cyxoe TpeHue. Cuna TpeHus CKOJIbKEHHUS U CHJIa TPEHUS IOKOS.
Koaddununent rpenus. Cuna conpoTUBICHUS IPU IBUKEHUU TeJa B )KUIKOCTHU WM Ta3e.

[loctynarenbHoe U BpamiaTesbHOE ABUXKEHHE a0COTIOTHO TBEPIOTO TENa.

MOMEHT CuJIbl OTHOCUTEIIBHO OCH BpaleHus. [limeuo cuibl. YciioBus paBHOBECHUS TBEPAOrO TENA.

TexHuueckne ycTpoiucTBa U NPAKTUYECKOE MPUMEHEHHE: TOAIUNITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBnenue nHepLUH.

CpaBHeHME Macc B3aUMOJCHCTBYIOIIMX TEl.

Bropoii 3akon HerotoHa.

N3mepenue cui.

CrnoxeHue cHIL

3aBHUCUMOCTH CHJIBI YIIPYTOCTH OT JAe(OpMaIlii.

HesecomocTs. Bec Tena npu ycKOpEHHOM MOABEME U TTAICHUH.

CpaBHEHME CUII TPEHUSI TOKOSI, KAUEHHS U CKOJIbKECHMUSI.

YcnoBus paBHOBeCHUS TBEPAOIO Tena. Busbl paBHOBECHSI.



Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne nBrkeHHs OpycKa 10 HaKJIOHHOU TIJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIONMX B MPY)KUHE U pE3NHOBOM 00pasiie, OT ux aedopmanuu.

HccnenoBanue yciaoBUil paBHOBECHUS TBEPIOTO TENA, UMEIOLIETO OCh BPALCHHUS.

Tema 3. 3akonvl cOXpaneHusn 6 MexanukKe

Nmnynsc MaTepuanbHON TOUYKHU (Tela), CUCTEMBl MaTepUaAIbHBIX TOUEK. VIMITyIbC CHIIBI U M3MEHEHUE UMITYJIbCA Tela. 3aKOH COXPAHEHUS
UMITyJIbCa. PeakTHBHOE IBUKEHUE.

Pabora cuibl. MONTHOCTE CHIIBIL.

Kunernueckas sHeprus MaTepraibHOM TOUkU. Teopema 006 M3BMEHEHNH KUHETUYECKOW YHEPTHH.

ITorennmansHas sHeprus. IloTeHuuanbHass 3Heprus ymnpyro JnedopMUpPOBaHHOM MpyxkuHbL. IloTeHnumanbHas sHeprus Tena BOIU3U
MMOBEPXHOCTH 3E€MJIH.

[ToTeHuanbHble 1 HEMOTEHIIMANbHbBIE CUIIbL. CBA3b pabOTHl HEMOTEHUIUATIBHBIX CHJI C HK3MEHEHUEM MEXaHUYECKOW SHEPTUU CUCTEMBI TEJl.
3aKOH COXpaHEHHUS] MEXaHUYECKOW IHEPTUH.

Ynpyrue u Heynpyrue CTOJNKHOBEHHUS.

TexHuueckue ycTpoucTBa U MPAKTUYECKOE IPUMEHEHUE: BOAOMET, KONED, IPYKUHHBIA ITUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHsI UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

[lepexon moTeHIIMATBHON YHEPTHU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHnne abCOIIOTHO HEYIIPYTOro yapa ¢ MOMOIIBIO ABYX OAMHAKOBBIX HUTSHBIX MasSTHUKOB.

HccnenoBanue cBsA3K pabOThI CUIIBI ¢ U3MEHEHUEM MEXaHMYECKOH YHEPriH Tejla Ha IPUMEPE PacTsKEHUS PE3UNHOBOTO KIyTa.

Pa3nen 3. Mosnekyasipaas (pu3uKa ¥ TepMOANHAMMKA
Tema 1. Ocno6bl MONEKYIAPHO-KUHEMUY ECKOU Meopul
OCHOBHBIE TIOJIOXKECHHS MOJICKYISIPHO-KHHETHUECKON TEOPUH U UX OMBITHOE 000cHOBaHME. bpoyHoBckoe nBmxkenue. Juddysus. Xapakrep
JBIDKEHHUS. M B3aUMOJCHCTBUS YacTHI] BellecTBa. MoJenu CTpOeHUs Ia30B, KUJIKOCTEH M TBEPABIX Teld U OObSICHEHHE CBOMCTB BELIECTBA Ha
OCHOBE ATHX MoJieniell. Macca u pazmepsl Mosiekyi. KonnuectBo BemectBa. [loctosnHas ABoraapo.
TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenascus.
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Mopens uaeanbHoro raza. OCHOBHOE ypaBHEHHE MOJCKYIIPHO-KMHETUYECKOW TEOPUH HMJICATBHOTO ra3a. AOCONIOTHAs TeMIepaTypa Kak
Mepa CpelHell KHHETUYECKOW HHEPruM TEIUIOBOro ABMKeHUs dacTtull rasa. Illlkama temmnepatyp KenbBuHa. ['a30Bble 3aKOHBL. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlanproHa. M3ompomecchl B HIEaNbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BelecTBa. | paduueckoe
MpeJICTaBICHUE U30MPOIIECCOB: H30TEPMa, H30X0pa, n300apa.

Texuuueckue ycTpoiicTBa U MpaKTUYECKOE IPUMEHEHHE: TEPMOMETP, bapoMeTp.

Jlemoncmpayuu

OmnpbIThI, TOKa3bIBAIOLME JUCKPETHOE CTPOCHUE BEIeCTBa, (PoTorpaduu MOIEKysl OpraHUu4eCKHX COeTMHEHUH.

Oneitel 10 U GY3UN KUIKOCTEH U Ta30B.

Mogenb OpOYHOBCKOTO JTBUKCHUSI.

Mopgaens onbita IlTepHa.

OneIThI, JOKa3bIBAIOIIME CYILIECTBOBAHUE MEXMOJIEKYISIPHOTO B3aUMOACHCTBHUS.

Mogenb, HIUTIOCTPUPYIOLIAs IPUPOLY JaBICHMS ra3a Ha CTEHKHU cocy/a.

OneITHI, MIUTIOCTPUPYIOLME YPABHEHHUE COCTOSIHUS UI€aJIbHOIO T'a3a, U301 POLIECCHIL.

Yuenuueckuil sxcnepumenm, 1abopamopmsie pabomol

Onpenenenne Macchl BO3yXa B KJIACCHOW KOMHATE HAa OCHOBE U3MEpeHU 00bEMa KOMHATBHI, IaBICHUS U TEMIIEpaTyphl BO3/IyXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEX/1y TapaMeTpaMU COCTOSIHUS Pa3pekKEHHOIO rasa.

Tema 2. Ocnosvt mepmoounamuxku

Tepmoaunamuueckas cuctemMa. BHyTpeHHsISI SHEPrusl TEPMOIMHAMUYECKON CHUCTEMBI U CIIOCOObI €€ m3MeHeHus. Koim4yecTBo TeroTsl U
pabota. BHyTpeHHSS HEprusi OMHOATOMHOIO UEalbHOTO raza. Bunpl Temonepenaun: TEMIONPOBOIHOCTh, KOHBEKLIUS, U3IIydeHUE. Y IeiabHas
TEMI0EMKOCTS BelllecTBa. KoMuecTBo TEMIOTHI IPH TEIIONEPEade.

[Tonsitue 06 ammabatHom mporecce. IlepBblii 3akoH TepMoanHaMuku. [IpuMeHeHHne MepBOro 3aKOHa TEPMOJMHAMHUKHU K M30MPOIECCAM.
['padmueckas uaTEpIpeTanus padboThI rasa.

Bropoii 3akon TepmoaunHamMuku. HeoOpaTuMocTh mpo1eccoB B pUpPOIE.

TennoBeie ManmHbL. [IpuHIKIIBI IEHCTBHS TEIIOBBIX MalMH. [Ipeobpa3oBaHus SHEPTUHU B TEIJIOBBIX ManmHaxX. KoadunueHT nonesHoro
nevictBus TerioBoi MmanmHbl. [{uki Kaprao u ero ko puiineHT mose3Horo AeiCTBUsI. DKOIOTHIECKHE MTPOOIEMBI TETIII0IHEPTETHUKH.

TexHnyeckue ycTporcTBa M MPAaKTUYECKOE IPUMEHEHHUE: ABUTATENh BHYTPEHHET0 CrOpaHusi, ObITOBON XOJOJMIIBHUK, KOHTUIIMOHED.

Jlemoncmpayuu

V3MmeHeHne BHYTpEHHEW SHEpPrUM Teja IMPU COBEpIICHUU palOTHI: BbUIET MPOOKM M3 OYTBUIKM IOJ JACWCTBUEM C)KaTOro BO3.yXa,
HarpeBaHue 3gupa B JaTYHHOH TpyOKe MyTéM TpeHus (BUICOACMOHCTPAIHA).
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W3meneHmne BHyTpeHHEH SHEprun (TeMIIEpaTyphl) Tella Py TeIUIonepeaaye.

OnsIT M0 aguabaTHOMY PaCHIMPEHUIO BO3AyXa (OIBIT C BO3IYIIHBIM OTHHUBOM).

Mogenu mapoBoii TYypOUHBI, IBUTATEIISE BHYTPEHHETO CTOPAHUS, PEaKTUBHOTO JBUTATEISL.
Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenue yaenbHON TEIIIOEMKOCTH.

Tema 3. Azpecammusvie cocmoanusn eeuyecmea. Dazoevie nepexoont

[TapooOpa3zoBanue M KoHAeHcauus. McnmapeHue u kumeHue. AOCONIOTHAs M OTHOCUTENbHAs BIAXXHOCTh BO3Ayxa. HachlleHHBIA map.
VY nenbHas Tem0Ta NapooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABICHHUSL.

Teépnoe Teno. Kpucrammmdeckue u amopHbie Tesa. AHU30TPONUS CBOMCTB KpucTaioB. JKuakue kpuctauibl. CoBpeMEeHHbIE MaTepHAIIBL.
[TnaBnenue u kpucTauu3anus. Y aenpHas TerioTa masienus. Cyonumarusi.

VYpaBHeHHE TEIJIOBOTO OaaHca.

Texnuueckue ycTpoiicTBa U MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP U IMCUXPOMETP, KATIOPUMETP, TEXHOJIOTUH MOTYYCHHUSI COBPEMEHHBIX
MAaTepHUAJIOB, B TOM YUCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MAPOB.

Kunenve npu NOHUKEHHOM JIaBJICHHH.

CriocoObl U3MepeHus BIaKHOCTH.

Habmronenne HarpeBaHus U IJIABICHUS KPUCTAUIMYECKOTO BEIECTBA.

JleMoHCTpalus KpUCTaIOB.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3Mepenune OTHOCUTENIBHOM BIaXKHOCTH BO34yXa.

Paznen 4. daexkTpoguHaMuKa
Tema 1. Inekmpocmamuxa

DJNeKTpr3alus Tea. DNEKTpUYeCcKuid 3apsaa. [Ba Buaa 3JIeKTpUYeCKUX 3apsiioB. [IpOBOIHUKM, MUAJIEKTPUKHU U MOJYMPOBOJHUKH. 3aKOH
COXpaHEHUS IEKTPUUECKOTO 3apsi/a.

B3aumoperictBue 3apsanoB. 3akoH Kynona. TodeuHblid 3J€KTpUUYECKUM 3apsia. DiekTpuyeckoe mnoje. Hanmpssk€HHOCTh 3JIEKTPUYECKOTrO
nosis. [lpuHnmn cynepno3uuu 3aeKTpudecKux noyei. JIMHuM HanpspkEHHOCTH AJIEKTPUYECKOTO MOJIS.



PaGora cun anekTpoctatudeckoro nois. [lorenmuan. PazHocTs nmoteHnanos. [I[poBOAHUKY U JUAIEKTPUKHU B JIEKTPOCTATHIECKOM TIOJIE.
JlnanekTpudeckas MpOHULAEMOCTb.

OnexTpoéMkocTh. KonaeHcarop. DneKTpoEMKOCTh INIOCKOI0 KOHAEHCaTOpa. DHEPIHs 3apsKEHHOI0 KOHJIEHCATOPA.

Texnuueckue yCTpOMCTBa U MPAKTUYECKOE MPUMEHEHHE: SJIEKTPOCKOM, 3JIEKTPOMETP, 3JIEKTpOCTaTHYECKas 3allyTa, 3a3eMJICHUE
AJIEKTPONPUOOPOB, KOHICHCATOP, KOMMUPOBAIBHBIN armapar, CTPYHHBIN TPHHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLIUII ACUCTBUS 3JIEKTPOMETPA.

B3anmopelicTBre Ha3JIEKTPU30BaHHBIX TEJL.

DJIEKTPUUECKOE TO0JIE 3apSKEHHBIX TEJl.

[IpoBOIHUKY B 3IEKTPOCTATUUECKOM MOJIE.

DIIeKTpOCTaTUYECKas 3allUTA.

JIM3EeKTPUKU B 3JIEKTPOCTATHYECKOM TTOJIE.

3aBUCHMOCTb 3JIEKTPOEMKOCTH IIJIOCKOTO KOHIEHCAaTopa OT IUIONAAM IUIACTHUH, PACCTOSHUS MEXAYy HUMH M JIUDJIEKTPUYECKOU
MIPOHUIIAEMOCTH.

DOHeprus 3apsHKEHHOI0 KOHJEHcaTopa.

Yuenuueckuil sxcnepumenm, 1abopamopmsie pabomol

N3mepenue 351eKTpOEMKOCTH KOHACHCATOPA.

Tema 2. Ilocmoannwtii Inekmpuueckuii mox. Toxu 6 paziuunsix cpeoax

DJIEKTPUYECKHUI TOK. Y CIIOBUS CYHIECTBOBAHUS AJIEKTPUUECKOro Toka. Mictounnku Toka. Cuna Toka. [TIocTOsSSHHBIN TOK.

Hanpsokenue. 3akon OMa i ydacTka LeTH.

DJEKTPUYECKOE CONPOTUBIECHUE. YIEIbHOE CONpOTHBIEHUE BeuecTBa. IlocinenoBaTenbHOE, NMapalliebHOE, CMEUIAHHOE COEIUHEHHE
MIPOBOJTHUKOB.

Pabota snexTpuueckoro Toka. 3akoH Jxoynsi—Jlena. MoumocTh 31€KTPUYECKOTO TOKA.

DNEeKTPOABMKYILASI CHJIA U BHYTPEHHEE CONPOTHUBIEHUE MCTOYHMKA TOKAa. 3akoH OMa Ui MOJHOM (3aMKHYTOH) 3JEKTPUYECKOM LIETH.
KopoTtkoe 3ambikanue.

DNeKTpOHHAs TPOBOJUMOCTD TBEPABIX METAIIOB. 3aBUCUMOCTb CONPOTUBRIIECHUSI METAJJIIOB OT TeMIepatypbl. CBEpXIIPOBOAUMOCTb.

DJIIeKTpUUECKHM TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TomynmpoBoarku. COOCTBEHHass W TPUMECHasT MPOBOJUMOCTH IOJIYNPOBOAHUKOB. CBoiicTBa p—n-mepexona. [lomynmpoBOIHUKOBBIC
puOOpHL



DNEeKTpUUECKU TOK B paCTBOpaX U paciuiaBax 3JEKTPOIUTOB. DIEKTPOIUTUUECKAS AUCCOIIUALIUS. DIIEKTPOIIU3.

DNeKTpUUECKH TOK B razax. CaMoCTOSTENbHBIA U HECAMOCTOSTENbHBIN pa3pan. Monuus. [1nazma.

Texnuueckue ycTpoHCTBa M MPaKTHYECKOE MPUMEHEHUE: aMIEPMETpP, BOJIBTMETP, PEOCTAT, HCTOUHUKU TOKA, 3JIEKTPOHArpeBaTeIbHbIC
MpUOOPBI, AIEKTPOOCBETUTEIBHBIE MTPHOOPH,, TEPMOMETP COMPOTUBICHHS, BaKyyMHBIH TUON, TEPMHUCTOPHI H  (HOTOPE3UCTOPHI,
ITOJYIPOBOJHUKOBBIN THOJ, FaJIbBaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HANIPSKEHUSL.

3aBUCHUMOCTb CONPOTHUBICHUS IWIMHAPUYECKUX TIPOBOAHUKOB OT JUTMHBI, IJIOIIAIA TONEPEYHOr0 CEYEHUs U MaTepurara.

CMelaHHOE COeJMHEHNE TIPOBOJHUKOB.

[Ipsimoe n3mepeHue ANEKTPOABIKYIIEN crilbl. KOpOTKOE 3aMbIKaHHE FaIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHMOCTb COIPOTUBIICHUS METAJIIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOIUTOB.

HckpoBoil pa3psii v MpOBOJUMOCTD BO3/yXa.

OnHOCTOPOHHSS TPOBOAUMOCTD TUO/A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMemaHHOro COeAMHEHUSI PE3UCTOPOB.

N3mepenue 3J1eKTpOIBUKYILEH CHJIbI HCTOYHHUKA TOKA U €T0 BHYTPEHHETO CONPOTHUBIICHUS.

Habmonenue anextponusa.

Me:knpeaMeTHbIE CBSA3H

Nzyuenue kypca ¢us3uku 6azoBoro ypoBHs B 10 Ki1acce OCyIIECTBISCTCS ¢ YUETOM COACPIKATEIBHBIX MEKIIPEIMETHBIX CBA3CH C KypcaMu
MaTeMaTHKU, OMOIOTHH, XAMUHU, Teorpaduu U TEXHOJIOTHH.

Meoicnpeomemuvie nonamus, CBI3aHHBIE C W3YYEHHEM METOJIOB HAY4YHOIO MO3HAHUS: SIBICHUE, Hay4HbIM (akT, rumoresa, pusmdeckas
BEJIMYMHA, 3aKOH, TEOpHs, HAOII0IeHNE, SKCIEPUMEHT, MOJICITUPOBAHIE, MOJICNIb, U3MEpPEHUE.

Mamemamuxa: pelieHre CUCTEMBI ypaBHEHUH, THHEHHAs QyHKITUS, mapabomna, runepbosia, ux rpaduku U CBOHCTBA, TPUTOHOMETPHYECKUE
(GyHKIIUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPbl U MX MPOEKIHMH Ha OCH KOOPJAWHAT,
CJI0KEHUE BEKTOPOB.

buonocusn: mexanndeckoe ABMXKEHHE B >KMBOW mpupone, nuddy3us, ocMoC, TeIIO0OOMEH >KHMBBIX OPraHW3MOB (BHUJIbI TEILIONEpeIayuH,
TEIJIOBOE PAaBHOBECHUE), IJICKTPUUECKHUE IBICHUS B )KUBOM MpUpo/IE.



Xumus: NTUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIPHAs Macca, TEIJIOBbIE CBOMCTBA TBEPBIX
TeJ, )KUAKOCTEH U Ta30B, SJEKTPUIECKHE CBOMCTBA METAIJIOB, 3JICKTPOIUTHYECKAs! AN CCOLIUALIHS, TATbBAaHHUKA.

Teoepaghus: BnaxxHOCTh BO31lyXa, BETPhI, 0apOMETP, TEPMOMETD.

Texnonozcus: npeoOpa3oBaHKUE JABUKEHHUH C MCIOIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B TEXHUKE, MOIIIMITHUKH, UCTIOJIb30BaHUE 3aKOHA
COXpaHEHMsI UMITYJIbCa B TEXHHKE (paKeTa, BOZOMET U JIpYyrue), ABUraTeilb BHYTPEHHETO CTOPaHUs, MapoBas TypOWHA, OBITOBOM XOJIOIMIBHUK,
KOHJMIIMOHEP, TEXHOJOTUU IOJIydICHHUS COBPEMEHHBIX MaTepHAJIOB, B TOM YHCJE HAHOMATEPHAJIOB, U HAHOTEXHOJOTHH, 3JIEKTPOCTATHYECKAs
3al|Ta, 3a3€MJICHHE 3JIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIN MPUHTEP, IJIEKTPOHArpeBaTeIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIE TPUOOPHI,
rajbBaHUKA.

11 KJIACC

Pasznen 4. daexkTpoguHaMuKa

Tema 3. Macnummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctossHHBIE MarHuThl. B3auMmoaeicTBUE NOCTOSHHBIX MAarHuToB. MarnuTHoe mnoJie. Bektop MarHuTHOW WHAYKIUU. [IpuHIun
CYIEPIIO3UI[MY MAaTHUTHBIX MoJIeH. JINHUKU MarHuTHOW nHAyKuu. KapTuHa TMHUN MarHUTHON MHIYKITUHU MOJIs1 TOCTOSIHHBIX MAarHUTOB.

MarsnutHoe 1oje TpOBOJAHUKA C TOKOM. KapTMHa JUHUN WHAYKIIMM MArHUTHOTO MOJIA JUIMHHOTO MPSIMOTO MPOBOJAHUKA UM 3aMKHYTOTO
KOJIBIIEBOT'O MPOBOIHHUKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. BzanmoaeicTBiue npoBOJHUKOB C TOKOM.

Cuna AMnepa, €€ MOy/Ib U HallpaBJICHUE.

Cuna Jlopenta, €€ MoIyab U HanpaBieHue. [[BrkeHune 3apsHKeHHOW YacTHITBI B OJHOPOAHOM MarHUTHOM moJie. PabGorta cuitel Jlopenia.

SIBneHue 3JIEKTPOMarHUTHOM HMHAYKUMHM. IloTOK BekTOpa MarHUTHOM WHIYKIMHM. OJIEKTPOJABMXKYIIAsS CHUJIa WHIYKIUU. 3aKOH
3JIEKTPOMAarHUTHOW UHAYKIMYU Dapanes.

BuxpeBoe snexkTpuyeckoe moJie. DIESKTPOABUKYILAS CUJA WHAYKIMA B MPOBOJHHUKE, JABUKYIIEMCS IOCTYINATEIBHO B OJHOPOIHOM
MarHuTHOM IIOJIC.

IIpaBuno Jlenna.

NHnykTUBHOCTB. SIBIEHHE CAMOWHIYKIIMHU. DIEKTPOIBMKYIAS CHJIa CAMOUHIYKIINH.

DHeprusi MarHUTHOTO TOJISL KaTYIIKKA C TOKOM.

DJIEKTPOMArHUTHOE MOJIE.

TexHuyeckrue yCTpOMCTBA M MPAKTUYECKOE NMPUMEHEHHUE: IMOCTOSIHHBIE MAarHUTbHI, 3JIEKTPOMATHUTHI, 3JEKTPOJBHUIATEb, YCKOPUTEIH
3JIEMEHTapPHBIX YACTUILI, UHTYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OneiT Opcrena.

OTKJIOHEHHE AJEKTPOHHOTO TyYKa MAarHUTHBIM IOJIEM.

JIuHWY UHTYKIIMY MAarHUTHOTO MOJIS.

B3anmopelicTBue AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeH11a Ha HOHBI 2JIEKTPOJIUTA.

SIBneHue 3EKTPOMArHUTHON HHAYKIIUH.

IIpaBuno Jlenna.

3aBUCUMOCTB SJICKTPOJABUIKYILEH CUIIBI HHAYKIIUK OT CKOPOCTH U3MEHEHUS MAarHUTHOTO MOTOKA.
SIBneHne caMOMHIYKIIUH.

Vuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydyeHre MarHUTHOTO MOJISI KATYIIKH C TOKOM.

Uccnenoanue neicTBUS MOCTOSIHHOIO MAarHUTa HaA paMKy ¢ TOKOM.
Uccnenosanue sBiIeHUs 3JIEKTPOMArHUTHOW HHYKIAH.

Pa3znea 5. Kojsed0anus 1 BOJIHEI

Tema 1. Mexanuueckue u 31eKmpoMazZHumHble Koj1ebanus

KonebGarenpHast cucrema. CBOOOMHBIE MexaHWYecKue koyieOaHus. ['apmoHumueckue konebanus. [lepuon, wactora, ammiautyaa U ¢asa
koneOanuil. IIpyKMHHBIA MasATHUK. MaTeMaTHuecKUi MasTHUK. YpaBHEHHE TapMOHHUYECKHX Kojebanuil. IIpeBpaiieHue »HEpruu MpH
rapMOHUYECKUX KOJIeOaHHX.

Konebatenbublii koHTYyp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJEOAHHWS B HICAIbHOM KOJeOAaTEIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH U 3JIEKTPOMarHuTHeIMU Kosiebanusamu. opmyna TomcoHa. 3aKOH COXpaHEHUS YHEPTHH B UCAIEHOM KOJIeOaTeIbHOM KOHTYpE.

[Ipencrapiaenne o 3aTyxarolmx KojeOaHUsX. BbIHYXIeHHbIE MexaHW4yeckue Konebanus. Pe3oHaHc. BeIHyX/1eHHBIE 3J€KTPOMAarHUTHBIC
KoJIeOaHHUsL.

Ilepemennsblii Tok. CHHYCOMJAIBHBIN EPEMEHHBI TOK. MOLUHOCTh NEPEMEHHOIO TOKA. AMIUIMTYIHOE U JAECUCTBYIOILEE 3HAUEHHUE CHIIbI
TOKa U HANPSDKEHUS.

Tpancdhopmarop. IlpousBoacTBO, mepemada W TOTPeOJIECHUE DIICKTPUUYCCKOW HSHEPTUU. IKOJOTUYECKHUE PUCKH TPH TMPOU3BOJICTBE
31eKTpo3Heprun. KyiapTypa Hcnonb30BaHUs 3J1€KTPOIHEPTUH B TIOBCEHEBHOM KU3HHU.
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TexHuueckue ycTpoicTBa U MPaKTUUECKOE IPUMEHEHHE: 3JIEKTPUUECKHUI 3BOHOK, TEHEPATOP IEPEMEHHOI0 TOKA, IMHUH 3JIEKTpOIEpe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoeOaTEIbHONW CHCTEMBI (IPYKUHHBINA HJIM MAaTEeMATHYECKUN MasSTHUK).

HaGmronenue 3aTyxaronmx KojieOaHuu.

HccnenoBanme CBOMCTB BEIHYKICHHBIX KOJICOAHMIA.

Habmonenue pe3onanca.

CB0OOIHBIE AJIEKTPOMATrHUTHBIE KOJICOAHUSI.

OcummorpaMmsl (3aBUCUMOCTH CUJIbI TOKA U HAMIPSDKEHUS OT BPEMEHH ) JJIS JIEKTPOMArHUTHBIX KOJIeOaH .

Pe3oHaHc npu nocnen0BaTENbHOM COEJUHEHNN PE3UCTOPA, KATYIIKH MHIYKTUBHOCTU U KOHJIEHCATOPA.

Mojiens TUHUM 3JEKTPOIEpeIadu.

Yuenuueckuil sxcnepumenm, 1abopamopmsie pabomol

HccnenoBanne 3aBUCHMOCTH IEPHOJIA MAITBIX KOJICOAHMH Tpy3a HAa HUTHU OT JUIMHBI HUTH U MacChI rpy3a.

HccnenoBanue nepeMeHHOro TOKa B IEMN U3 MOCIEN0BATENBHO COEIMHEHHBIX KOHAEHCATOPA, KATyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMaZHUMHbIE 60JIHbL

MexaHndeckue BOJIHBI, yciaoBUs pacnpocTpaHeHus. Ilepuon. CkopocTs pacnpocTpaHeHHUs U JUIMHA BOJHBL llonepeuHble U MpoaoJIbHbIE
BoJIHBL. MHTepdepenusa u nudpakius MeXaHM4eCKIX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomKkocTh 3Byka. Bricota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJIHBI. Y CJIOBHS M3JIy4€HHUs 3JIEKTPOMArHUTHBIX BOJIH. B3anMuas opueHTanus BekTopoB E, B, V B anexTpomMarautHoi
BosiHe. CBoOMCTBa JJIEKTPOMAarHUTHBIX BOJIH: OTpaK€HUE, TpeloMIIeHHe, noisdpu3auus, audpakuusa, wuHTepepenuus. CKopocTb
3JIEKTPOMATHUTHBIX BOJIH.

[Ikana >1eKTPOMAarHUTHBIX BOJIH. [I[puMeHeHre 3IeKTPOMArHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpuHUMIBI paguocBa3u U TeneBuaeHus. Pagnonokanus.

DNEKTPOMArHUTHOE 3arps3HEHUE OKPYKAIOILIEH Cpeabl.

Texnuueckue ycTpocTBa M MPAKTUUYECKOE MPUMEHEHHUE: MY3bIKAIbHBIE MHCTPYMEHTBI, YIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE U
MEIUIINHE, pajiap, paIuonpuEéMHIK, TEJIEBU30p, aHTeHHA, Tenedon, CBU-nieus.

Jlemoncmpayuu

OO0pa3zoBaHue U paclpocTpaHEHNE ONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOYHHK 3BYKA.

HaGmronenue oTpakeHus U MPEeTOMIICHUS MEXaHMYECKHUX BOJTH.
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HabGmronenue uHTepdepeHuny U U pakiini MEXaHUYECKIX BOJIH.

3BYKOBO# pe30HAHC.

HaG:mronenue CBs3M rPOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/I0M U 4acTOTOMN KoJeOaHui.

HccnenoBanne CBOMCTB AJIEKTPOMAarHUTHBIX BOJIH: OTPAKEHHE, TPEJIOMIICHUE, TOJIIpU3aIis, Tu(paKkus, THTephepeHIIHsL.

Tema 3. Onmuxa

I'eomerpuyeckas onruka. [IpsMonuHeiHoe pacripocTpaHeHHe cBeTa B OQHOPOoAHOM cpene. JIyd cBeta. ToueuHblil HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoenune n300pakxeHni B IMIOCKOM 3epKaje.

[Ipenomnenne cBera. 3aKOHBI MpETOMJICHUS CBeTa. AOCONIOTHBIN IMOKa3zaTenb mpeaomiieHUs. [lomHOoe BHYTpEHHEE OTpa)Ke€HUeE.
IIpenenbHbIN yroj MOJIHOTO BHYTPEHHETO OTPaKEHUS.

Hucnepcus cBeta. CloxHBIN cocTaB O6emoro ceera. L[ger.

CobOuparonmme W paccenBaronme auH3bL ToHkas nuH3a. DOKycHOE paccTOsSHME W ONTHYECKas Cujia TOHKOW auH3BL [locTpoeHue
M300pakeHU B COOMPAIONMX U pacCcenBaloNMX JuH3aX. DopMysa TOHKOM JIMH3BL. YBEITUYEeHUE, JaBaeMOe JTMH30M.

[Ipenens TpUMEHUMOCTH T€OMETPUUYECKON ONITHUKH.

Bonnosass ontuka. WaTepdepenuns cpera. KorepeHTHble HCTOYHHUKH. YCJIOBUS HAOMIOACHHS MaKCUMYMOB U MHHUMYMOB B
uHTEp(EPEHIIMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB.

Hudpakuus ceeta. AudpakunonHas pemérka. Y ciaoBrue HaO0AeHNs INIaBHBIX MAKCUMYMOB IIPH MaIeHUH MOHOXPOMAaTHUYECKOTO CBETa Ha
T (HPaKITMOHHYIO PEIIETKY.

[lonapusanus ceera.

Texuuueckue ycTpoicTBa M NMPAKTHUYECKOE NMPUMEHEHHE: OUKH, Jyna, (oToammapar, NPOEKIIMOHHBIN amnmapar, MUKPOCKOI, TEIECKOT,
BOJIOKOHHAsI ONITUKA, AU (PpaKknOHHAS PEIIETKA, TOJISIPOUSL.

Jlemoncmpayuu

[TpssmonmHEHOE pacpocTpaHEeHHE, OTpaXKEHUE U TIpeoMiIeHHe cBeTa. OnTrueckue mpudophl.

[losnHOE BHyTpeHHEE OTpaykeHue. Mozelb CBETOBOIA.

HccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.

Moaenn MUKpPOCKOIa, TeJIECKOIa.

Habmonenne naTepdepeHinm cBera.

Hab6monenue nudpakiuu cBera.

HabGmronenue nucrniepcuu cBera.

Ilomy4yeHue creKTpac IOMOUIBIO IPU3MBL.
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[Tonydyenue criekTpa c TOMOIUIBI0 TU(DPAKIIMOHHON PEIIETKH.
Habmonenue nonspuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenue nokaszaTens MpeIoMICHUS CTEKIIA.
HccnenoBanue cBOMCTB M300pakeHU B JIMH3AX.
Habmonenue aucnepcuu cBera.

Pa3geq 6. OcHOBBI cIe U ATIBHON TEOPUH OTHOCUTEJIbHOCTH
I'paHunbl NPUMEHUMOCTH KJIACCHYECKOM MeXaHUKHU. IlocTynaTel crequalbHOM TEOPUHM OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTH MOIYJIS
CKOPOCTH CBETa B BAKyyMe, MPUHIUI OTHOCUTEIHHOCTH DUHINTEHHA.
OTHOCHUTENBHOCTH OJTHOBPEMEHHOCTHU. 3aMeIJICHIE BPEMEHU U COKPAICHUE ITTHUHBL
DHeprus U UMIYJbC PEISATUBUCTCKON YaCTUIIBI.
CBs13b MAcCCHhI C YHEPTUEH U UMITYIILCOM PEISATUBUCTCKOM YaCTULIBL. DHEPIHS MOKOS.

Pa3nen 7. KBanToBasi pusznka
Tema 1. dnemenmut K6aHmMo6OU ONMUKU
®otonsl. Dopmyna [Tnanka cBs3u SHEPrUn HOTOHA C €70 YACTOTOW. DHEPIHS U UMITYJILC (POTOHA.
OtkpeiTue u uccienoBanue dporodddexra. Onbitel A. I'. Cronerosa. 3akousl porodrddexra. Ypapaenne Diinmreiina as Gorodddekra.
«Kpacnas rpanuia» poroddpdexra.
JNlaBnenue ceera. Onbitel [1. H. JIeOenena.
XUMHUUYECKOE ACHUCTBUE CBETA.
Texuuueckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHHE: (OTOAIEMEHT, POTONATUNK, COTHEUHAs OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®otor¢h(HeKT Ha YCTAaHOBKE ¢ IIMHKOBOW TIACTUHOM.
Hccnenoanue 3akoHOB BHEMHETO (HoTodhdeKTa.
Ceeroauog.
Conneunas 6arapes.
Tema 2. Cmpoenue amoma
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Mopens atoma Tomcona. OnbiTel Pesepdopaa no paccesnuto o -yactuil. Ilmanerapnas mozens aroma. [loctynarslr bopa. U3nyuenne u
HorIomeHrue (POTOHOB IIPU MEPEXO/I€ aTOMA C OJTHOTO YPOBHS YHEPIUM Ha Apyroi. Buapl ciektpoB. CieKkTp ypoBHEH 3HEprUuu aToMa BOJIOPOJA.

BonnoBeie cBolicTBa yactull. Bosnsl ne bpoitns. KopnyckyisipHo-BOJHOBON yalin3Mm.

CrloHTaHHOE U BBIHY)KJIEHHOE U3JIy4EHUE.

TexHuueckue ycTpoicTBa M NPaKTHUECKOE IPUMEHEHNE: CIEKTPaJIbHBIN aHalIn3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Jlemoncmpayuu

Mogens omnbita Pesepdopna.

Onpenenenye QJIMHBI BOJIHBI J1a3€epa.

HaOGmronenue TnHeRYaThIX CIEKTPOB U3ITyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

HaGmronenue nuHeRv4aToro CnexkTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTBI, 10Ka3bIBAIOLME CI0XKHOCTh CTpoeHus siapa. OTKpbITHE paguoakTUBHOCTH. OnbIThl Pesepdopaa no onpenenenuto cocraBa
panmoakTUBHOTO n3nydeHus. CroiicTBa anbda-, 6eTa-, raMMa-u3nydeHus. Biausaue painoakTUBHOCTH Ha KUBBIC OPTaHU3MBL.

OtkprITHE TPOTOHA M HEWTpoHA. HykmoHHas Mozens snpa [ eitzendepra—Banenko. 3apsz sapa. MaccoBoe unciio siapa. M3oTomnsl.

Anbda-pacnan. IJIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacnas. ["amMa-u3nydeHre. 3aK0H pau0aKTHBHOTO pacIajia.

DHeprus CBS3U HYKJIOHOB B sizipe. SaepHble cuibl. JlegekT Macchl spa.

Snepnbie peakuuu. JleneHue u CUHTES AIEP.

Snepubiii peaktop. TepmosiaepHbiii cuHTe3. [IpobmemMbl M NEPCHIEKTHBHI SACPHOW HSHEPreTUKH. OJKOJIOTMYECKHE AaCIEKTHI sACpHOU
SHEPIeTUKH.

DneMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.

Merto1bl HaOMIOICHUS ¥ PETUCTPALIMH YJIEMEHTAPHBIX YaCTHII.

®dyHnameHTalbHbIe B3auMoaencTBus. EnnHcTBO (hr3nueckoit KapTHHBI MHpa.

TexHudeckne ycTpoicTBa U MPaKTHIECKOE MPUMEHEHHE: T03UMETP, Kamepa BuiibcoHa, simepHblii peakTop, aToMHast bomoa.

Jlemoncmpayuu

CYETUNK HOHU3HUPYIOIMX YaCTHLI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomoi

HccnenoBanue TpeKoB 4acTHULL (TI0 TOTOBBIM (oTOTrpadusim).
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Pa3zgen 8. DiieMeHTBI aCTPOHOMUY U ACTPOPUZHUKH

Oranbl pa3BUTHs acTpoHOMUHU. [IprKinaHOe 1 MUPOBO33pPEHUECKOE 3HAUEHNE ACTPOHOMHUH.

Bun 38é3nH0r0 Heba. Co3Be3nus, ipKue 3BE3/IbI, MIAHETHI, UX BUAMMOE JIBHIKEHUE.

Conneunas cucrema.

Connue. ConHeuHas akTHUBHOCTb. Mcrtounuk osHepruum ConHua u 3BE34. 3BE3BI, HUX OCHOBHBIE XapaKTepUCTUKHU. Jlmarpamma
«CTHEKTPAJIbHBIA KJIACC — CBETUMOCTHY». 3BE3/bI TJIABHOM MOCIEI0BATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTB» JUISl 3BE3[ TJIABHOU
IOCJeA0BaTeNIbHOCTH. BHyTpeHHee cTpoeHne 3BE31. COBpEMEHHBIE NMPEJCTABICHUS O MPOUCXOXKACHUN U 3Boironuu ConHua M 3BE3/A. DTarbl
KU3HU 3BE3L.

Mieunsnii I[Iyts — Hamia ["anaktuka. [lonoxxenue u nprxenne Connua B ["anaktuke. Tunsl raaktuk. Paguoranmaktuku u kBazapsl. YEpHbIe
JBIPBI B SIpax TAIAKTHK.

Bcenennas. Pacumpenue Beenennoii. 3akon Xa66na. Pasoeranue ranaktuk. Teopus bonbioro B3peiBa. PenukroBoe nsnydeHue.

MacmrrabHast ctpykTypa Beenennoi. MeTtaraiakTuka.

Hepeménusie mpo6iieMbl aCTPOHOMHUH.

Yuenuueckue nabniooenus

Habmionenuss HEBOOPYXKEHHBIM TIJIa30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUH Ui ONpENeNIeHUs] MOJIOKEHUs HeOEeCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1usi CeBEepHOro MONIyLIApHS U IPKUE 3BE3/bI.

Habmonenus B Teneckon Jlynsl, manet, Mieanoro [lyrua.

O0o00maKoIIee MOBTOPEeHHUE

Ponp ¢u3uku M acTpOHOMUU B YKOHOMUYECKOU, TEXHOJOTHYECKOM, COLMAIBLHON M 3THYECKOH cdepax IeATeIbHOCTH YellOBeKa, Pojib U
MeCTO (PU3MKM M aCTPOHOMHMM B COBPEMEHHOW HAaydyHOW KapTHHE MHUpA, poib (pU3MUEcKOi TeopuH B (OPMHUPOBAHMM MHPEACTABICHHH O
(bu3nYeckoil KapTUHE MUPA, MECTO PU3NUECKON KaPTHUHBI MUPa B OOIIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX [TPEACTABICHUN O TIPUPOJIE.

Me:knpeaMeTHbIE CBA3H

N3ydyenue kypca gu3uku 6a30Boro ypoBHs B 11 kitacce oCyIecTBIsIeTCsS ¢ YYETOM COMEPKATENbHBIX MEKITPEIMETHBIX CBA3EH ¢ KypcaMu
MaTeMaTHKU, OUOJIOTHH, XUMUU, Teorpadru U TEXHOJIOTHH.

Mesicnpeomemuvle noHamus, CBSI3aHHBIE C M3y4EHHWEM METOJIOB HAyYHOTO MO3HAHUS: SBJICHHME, HaydyHBIH (pakT, Tumoresa, ¢puznyeckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HaOJII0IeHNE, SKCIIEPUMEHT, MOJICIUPOBAHHIE, MOJIEIIb, U3MEpPEHUE.
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Mamemamuka: pelieHue CHCTEMbl YpaBHEHHH, TPUTOHOMETpUYeCKHWe (YHKIIMH: CHUHYC, KOCHHYC, TaHTEHC, KOTaHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKJIECTBO, BEKTOPHI U MX NMPOEKIUU HA OCH KOOPIMHAT, CIOXKEHHE BEKTOPOB, IPOU3BOAHBIC 3JICMEHTAPHBIX (YHKIIHH,
MpPU3HAKU OJ00HS TPEYTOJIBHUKOB, ONpeaesIeHUE INTOMAIN TUIOCKUX QUTYp U 00BEMa Tell.

Buonoeusa: >nekTpuyeckue sBICHHUS B KUBOW MPHUPOJIE, KojeOaTeNbHbIe NBMKEHUS B JKMBOH NMPUPOZAE, ONTUYECKUE SIBICHUS B JKHUBOM
pUpoje, AEHCTBHE PaANaIlii Ha )KUBBIC OPTaHNU3MBL

Xumus: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMUECKas CTPYKTypa TBEPABIX TEJ, MEXaHM3Mbl 00pa30BaHUs KPUCTAIIIMUYECKON PEeIIETKH,
CIIEKTPaJIbHBIN aHAJIU3.

l'eoepaghus: MarHUTHBIE MTOJTIOCA 3EMITH, 3aJI€KH MATHUTHBIX Py, (POTOCHEMKA 36MHOM MMOBEPXHOCTH, MPEJCKa3aHUE 3EMIICTPSCCHH.
TexHonocusa: TUHUU 3JEKTPONEpeaayd, TeHepaTop MEePEeMEHHOI0 TOKAa, 3JIEKTPOABUTaTelb, HHAYKIIMOHHAS €Yb, pajap, paAuONpUEMHUK,
TEJIeBU30p, aHTeHHa, TenedoH, CBU-meusb, mMpoeKIIMOHHBIN allapar, BOJIOKOHHAsI ONITUKA, COJIHEUHAs OaTapes.
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2. TUNIAHUPYEMBIE PE3YJIBTATHI YYEBHOT O ITIPEJIMETA «®HW3HUKA (BFA3OBbI YPOBEHD)»

OcBoenue yuebHoro npeameta «Dusuka» Ha ypoBHE CpeHETOo 001ero oopasoBanus (0a30BbIi YPOBEHB) JOHKHO 00ECIIEUUTh JOCTHIKEHUE
CJICIYIOIIMX JINYHOCTHBIX, METAIIPEIMETHBIX U TIPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMUHOCTHBIE PE3YJIbBTATHI

JlnyHOCTHBIE pe3ynbTaThl OCBOEHHUs ydeOHOro mnpeamera «PuU3MKa» JOKHBI OTpakaTb TOTOBHOCTh W CIIOCOOHOCTH OOYyYaroIIMXCs
PYKOBOJICTBOBAThCS C(OPMHUPOBAHHOW BHYTPEHHEH MO3WIHMEH JTUYHOCTH, CHUCTEMOW ILIEHHOCTHBIX OPHUEHTAIMH, MO3UTHBHBIX BHYTPEHHHX
yOeXKIEHU, COOTBETCTBYIONIMX TPAAUIIMOHHBIM IEHHOCTSM POCCUHCKOTO O0INEeCTBa, paCHIMPEHUE KU3HEHHOTO OIBITA U OMBITA JCSITCIEHOCTH B
MIPOIIECCE pealn3alii OCHOBHBIX HAIPABICHUI BOCIIUTATEIBHOM IEATEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa:kIaHCKOr0 BOCIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UITUU O0YJAIOIIETOCS KaK aKTUBHOTO M OTBETCTBEHHOT'O WICHA POCCHICKOTO OOIIECTRA;

MPUHATHE TPAAUIIMOHHBIX OOIIEYETOBEUECKMX TYMAaHUCTHUECKUX U JEMOKPATHUECKUX LIEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JIEATEIHLHOCTh B MHTEPECAX MPaKTAHCKOTO OOIIECTBA, yIaCTBOBATh B CAMOYIIPABICHUHU B 00pa30BaTEILHOM
opraHu3aluu;

YMEHHE B3aUMOJCHCTBOBATh C COIIMAIbHBIMU HHCTUTYTaMHU B COOTBETCTBUU C UX (DYHKIUSIMH U HA3HAYEHUEM;

TOTOBHOCTb K TYMaHUTApHOMN U BOJIOHTEPCKOU JEATEIbHOCTH;

2)IaTpuoTH4e CKOr0 BOCIIMTAHHUS

c(hOpMUPOBAHHOCTH POCCUUCKOM TpakK JaHCKOW UIACHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIICHHE K TOCYIaPCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM POCCHICKHUX YIEHBIX B 001acTH (U3UKU U TEXHUKU;

3)1yXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMU S, ’TUUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTH OLICHUBATH CUTYAIUIO U MPUHUMATH OCO3HAHHBIC PEIICHUS, OPHEHTUPYSICh Ha MOPabHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH,
B TOM YHCJIE B I€ATEIIBHOCTH YYEHOTO;

OCO3HAHWE JIMYHOTO BKJIaJ]a B TOCTPOCHUE YCTOWYUBOTO OYIYyIIEeTO;

4)3¢cTEeTHY€CKOT0 BOCIUTAHUS

ACTETUYECKOE OTHOILCHHE K MUPY, BKJIIOUasi 3CTETUKY HAyYHOTO TBOPUECTBA, IPUCYILETO (pU3nUYecKoil HayKe;

5)TpynoBOro BOCMTAHUSA:

17



MHTEPEC K pa3IuyHbIM cdepaM mpodecCHOHATBHOMN JEATEIbHOCTH, B TOM YHCJIE CBSI3aHHBIM ¢ (PM3UKOI U TEXHUKOH, yMEHUE COBEPILATH
OCO3HAHHBIN BBIOOP OymyIieit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIC )KM3HECHHBIC IIJIAHBI;

TOTOBHOCTb U CITOCOOHOCTH K 00pa30BaHUIO M CaMOOOPa30BaHUIO B 00JIACTH (DU3UKHU HA MPOTSHKEHUH BCEH KU3HU;

6)3K0/10rHY€e CKOr0 BOCTIUTAHM SIS

c(OPMHUPOBAHHOCTH IKOJIOTUYECKOMN KYIbTYPhI, OCO3HAHHE IN100AIBHOI0 XapaKTepa HKOJIOTHYECKUX TPOOIIeM;

IJIAHUPOBAHUE U OCYLIECTBIICHUE JCUCTBUN B OKPYKAIOLIEH CPe/ie HA OCHOBE 3HAHUs L[EJI€H YCTOMYMBOIO Pa3BUTHS YEJIOBEUECTBA;

pacumMpeHue OmbITa JesITEIbHOCTH HKOJIOTHYECKOM HAIIPAaBJICHHOCTH HA OCHOBE UMEIOIMXCS 3HAHUM 10 (pusmKe;

7)€ HHOCTH HAYYHOTI'0 O3HAHUSA:

c(OPMHUPOBAHHOCTH MUPOBO33PEHHU S, COOTBETCTBYIOLIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3HUECKOI HAYKH;

OCO3HaHHUE IEHHOCTU HAyYHOU IEeSTEeIbHOCTH, TOTOBHOCTD B MPOLIECCE U3Y4eHUs! (PU3UKH OCYIIECTBIATh IPOEKTHYIO U UCCIIE0BATEIIBCKYIO
JesTeIbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATDBI

Io3naBaTe/ibHbIE YHHBEPCAJIbHbIE YUeOHbIE 1e HCTBHUSA
Ba3zoBrble JJornueckue 1eiicTBUA:
CaMOCTOSITETIHLHO (DOPMYIHPOBATH U aKTYaJIM3UPOBATH IPOOJIEMY, PACCMAaTPHUBATh €€ BCECTOPOHHE;
OIIPEIEIIATh LeNN ACATSIIFHOCTH, 3a/1aBaTh ITApaMETPhl U KPUTEPHH UX JOCTHKCHHUS;
BBISBIISITH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B PACCMATPUBAEMBIX (PU3MUECKUX SIBICHUSAX;
pa3pabaThIBaTh IJIaH pEIeHHs POOIEeMbI ¢ yIETOM aHaIN3a HMEIOLMXCS MaTEepUaIbHBIX U HEMaTepUaIbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBBI B JICSITEIBHOCTD, OLIECHUBATH COOTBETCTBHE PE3YJIBTATOB LEJISIM, OLICHUBATh PUCKH ITOCIIEACTBHH IEATEIBHOCTH;
KOOPAWHUPOBATH U BBIIOJIHATH paOOTy B YCIOBUSAX PEAIbHOTO, BUPTYAIbHOTO M KOMOMHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEaTUBHOE MBIIUICHUE TPU PEIICHUN KU3HEHHBIX TIPOOIEM.
Ba3zoBrble ucciaeaoBaTeJIbCKHe e HCTBUS
BJIAJICTh HAYYHON TEPMUHOJIOTHEH, KITIOYEBBIMH MOHATHAMH U METOaMH (PU3MUECKOM HAyKH;
BJIaJICTh HABBIKAMHU Y4E€OHO-MCCIICOBATENLCKOM M MPOEKTHOW NEeSATENbHOCTH B 00NAacTH (DU3HMKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K
CaMOCTOSITETIbHOMY ITOMCKY METOJIOB PEeIeHus 3a7a4 (pU3ndecKoro coaepkaHus, MPUMEHEHHUIO Pa3INYHbIX METO/I0B TO3HAHNUS;
BIIJICTh BUJAMH JICATEIBHOCTH IO TOJTYYEHHIO HOBOTO 3HAHHS, €0 MHTEpPIpeTaluy, NpeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IHMYHBIX
y4eOHBIX CHUTYalUsIX, B TOM YHCJIE IPH CO3AaHUU YUEOHBIX TPOEKTOB B 001aCTH (PU3UKY;
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BBIBJIATE IMPUYHUHHO-CICACTBCHHBIC CBA3U W AKTYAJIMU3UPOBATH 3a4avy, BBIABHUIATh THIIOTC3Y eé peuiCHuA, HAaXOAUThb AapryMCHTBI IJId
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU PEILICHUS;

AHAJIM3UPOBATH IMMOJIYYCHHBIC B XOJC PCHICHU 3a1a4U PC3YJIbTAaThbl, KPUTUUCCKU OLCHUBATDb UX NOCTOBECPHOCTD, ITPOTHO3UPOBATH U3MCHCHUC
B HOBBIX YCJIOBUAX;

CTaBUTh U (POPMYIIMPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTENbHON 1€ATEIbHOCTH, B TOM YUCIIE NIPU U3YUCHUH (PU3UKU;

JIaBaTh OI[EHKY HOBBIM CHTYAIIUSIM, OLICHUBATH IPUOOPETEHHBIH OIIBIT;

YMCETb IICPCHOCUTH 3HAHUS 1O (1)I/I3I/IKG B [IPAKTHYCCKYIO O6J'IaCTI> KU3HCACATCIBbHOCTH,

YMETbh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MIPEAMETHBIX 00JIacTel;

BbIABUTAThb HOBBIC UJICHU, IPCAJIAraTh OPUTMHAJIBHBIC TIOAXOABI U PCIICHU S,

CTaBUTH MTPOOJIEMBI U 33]a4H, JOMYCKAIOIIME aJbTePHATUBHBIC PEILICHHUSL.

PabGora ¢ undopmanmeii:

BJIAACTh HABbIKAMU ITOJIYUCHUA I/IH(bOpMaLII/II/I (1)I/I3I/ILIGCKOFO COACpKaHUA U3 UCTOUYHUKOB PA3HLIX THUIIOB, CAMOCTOATCIIBHO OCYHICCTBIIATH
MOMCK, aHAJIN3, CUCTEMATU3aINI0 M MHTEPIPETALNIO MH(OpMALINH pa3InYHbIX BUAOB U GOPM MPEACTABICHUS;

OLICHUBATh JOCTOBEPHOCTH NH(OPMALIHH;

HCIIOJIB30BaTh CpCACTBA HH(bOpMaL[HOHHBIX U KOMMYHHKAIITUOHHBIX TEXHOJIOTUI B pPCHICHUN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX H
OpraHM3allMOHHBIX 33Ja4 C COOJIOJCHHEM TpPeOOBaHUU SPrOHOMHUKH, TEXHUKH O€30MacCHOCTH, TMTHEHBI, pecypcocOepeXeHus, MPaBOBbIX U
ATUYECKUX HOPM, HOPM HH(POPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCTHI (PU3NYECKOTO COIEPIKAHUS B pa3IMUHBIX (popMartax ¢ ya€ToM HazHAUCHUS MH(GOPMAIIUH U LIEJICBOM ayIuTOPUH, BEIOHpast
ONTUMAaNbHYIO (HOPMY IIPEICTABICHUS U BU3YaJIU3AIIH.

KomMMmyHnKaTUBHBIE YHHBepcaJIbHbIE y4eOHbIE Je iCTBUS:
OCYIIIECTBJIATH OOIIEHHE Ha ypoKax (DM3UKW ¥ BO BHE-YPOUHOU JESITCIHHOCTH;
pacno3HaBaTh NPEAMOCHUTKH KOH(DIUKTHBIX CUTYAIlUH U CMATYaTh KOH(IHKTHI,
Pa3BEPHYTO U JIOTUUHO U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB;
MMOHUMAaTh ¥ UCIIOIH30BaTh MPEUMYIIECTBA KOMAaH/IHOW U WHIUBHUIYAIbHONU PaOOTHI;
BBIOMPATh TEMATHKY U METOIbl COBMECTHBIX JCHCTBHUH ¢ y4ETOM OOIIMX WHTEPECOB U BOBMOXKHOCTEH KaXKIOTO WIeHA KOJUICKTUBA;
MPUHUMATh II€JIM COBMECTHOM IEATEIbHOCTH, OPTaHU30BBIBATH M KOOPAUHHUPOBATH ACHCTBUSA IO €€ JOCTHIKEHHUIO: COCTABIATH ILJIaH
JNEHUCTBUM, paCIPEICIATh POJIA C YIETOM MHEHHUH YJaCTHUKOB, OOCYXJIaTh PE3y/IbTaThl COBMECTHOM PabOTHI;
OILICHUBATh KAUYECTBO CBOETO BKJIA/a U KaXKJIOTO YYaCTHUKA KOMaH/ bl B OOIIMI pe3yIbTaT 1Mo pa3paboTaHHBIM KPUTEPHUSIM;
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npeajiaratb HOBbIC IPOCKTHI, OUCHUBATDb UJICH C ITO3UIITUH HOBU3HbI, OPUTUHAJIbBHOCTH, HpaKTHHGCKOﬁ 3HAa4YUMOCTH,
OCYHICCTBJIATH IMO3UMTHBHOC CTPATCTHYCCKOC IIOBCACHUC B Pa3/IMYHBIX CUTyallUdaX, IIPOABIIATH TBOPYECTBO U B006pa)KeHI/Ie, OBITH
WHUIIMATUBHBIM.

PeryasitTuBHbIe yHUBEpPcaJbHbIE y4eOHbIE 1e HCTBUS
Camoopranusanus:
CaMOCTOSATEIILHO OCYILECTBISATh MO3HABATEILHYIO JESATEIBHOCTh B 007acTH (PU3UKU M aCTPOHOMUU, BBISIBISITH MPOOJIEMBI, CTaBUTh U
(dhopmMyIpoBaTh COOCTBEHHBIC 33/1a4H;
CaMOCTOATEIILHO COCTABISATh TUIAH DPEIICHHs] PACUETHBIX M KAYECTBEHHBIX 3aJ/lay, IUJIAH BBHIMOJTHEHUS MPAKTUYECKOH paboThl ¢ y4éToM
MMEIOIIMXCS] PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEANOUYTEeHHI;
JlaBaTh OLEHKY HOBBIM CUTYAIIHSIM;
pacumpsaTh paMKH y4eOHOTO MPeMETa Ha OCHOBE JIMYHBIX MPEATOYTECHUH;
JIenaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0s1 OTBETCTBEHHOCTD 3a PEICHNUE;
OLICHUBATh MPUOOPETEHHBIHN OIBIT;
crocoOCTBOBaTh (OPMUPOBAHUIO U MPOSBICHUIO JIPYAUIMH B 00MAacTH (PU3MKH, MOCTOSHHO MOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPO/Ib, 3MOLHOHAIbHBIN HHTEJIEKT:
JIaBaTh OI[EHKY HOBBIM CHTYAIIMSIM, BHOCUTH KOPPEKTHUBHI B IESTEIBHOCTh, OLICHUBATH COOTBETCTBUE PE3YIBTATOB IIEJISIM;
BJa/IeTh HaBBIKAMM MTO3HABATEIHLHON PeIIEKCUU KaK OCO3HAHUS COBEPUIAEMBIX JACUCTBUM U MBICIUTENBHBIX IIPOLECCOB, UX PE3YJIbTATOB U
OCHOBaHMI;
MCIIOJIB30BaTh MPUEMBI peIIeKCHY TSl OLICHKU CUTYAlluH, BEIOOpA BEPHOTO PEIICHUS;
YMETb OI[EHHWBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PELICHUS [0 UX CHUKEHUIO;
MPUHUMATH MOTHBBI U apTYMEHTHI JPYIUX MPU aHATN3€ PE3Y/IbTaTOB IEATEIHLHOCTH;
MPUHUMATH Ce0sI, TOHUMAasi CBOM HEJAOCTATKH U JOCTOMHCTBA;
MPUHUMATh MOTUBBI U apTYMEHTHI JPYrUX MPU aHaJIU3€ Pe3ylIbTaTOB IEATEIbHOCTH;
MPU3HABATh CBOE MPABO U MIPABO APYIHX HA OIMIMOKH.
B mpouecce pocTukeHUs JTUYHOCTHBIX PE3YJAbTATOB OCBOEHHUS MPOTpaMMBbl MO (U3MKE JUIsl YPOBHS CpeaHero oOuero oOpa3oBaHHS Y
00yJaromMXcsi COBEPIICHCTBYETCS AMOIMOHAIBHBIN HHTEIJIEKT, Ipenoaratonmii copMiupoBaHHOCTS:
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CaMOCO3HaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE IMOIIMOHAIBLHOE COCTOSHUE, BHACTh HANPABICHUS Pa3BUTHUS COOCTBEHHOU
SMOIMOHAIBHOU c(pepbl, OBITh YBEPEHHBIM B ceOe€;

CaMOpPETYIIMPOBAHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE TIPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMIOBEACHHE, CIOCOOHOCTH
aaNTHPOBATHCS K AMOIIMOHATHHBIM U3MEHEHUSM U TIPOSIBISITh THOKOCTb, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBAIMU, BKIIOYAIOUIEH CTPEMJICHHE K JOCTHUKEHHUIO LIeJIU U yCIEeXy, ONTUMHU3M, HHUIIMATUBHOCTh, YMEHUE JIeHCTBOBATh
HCXOJISI M3 CBOMX BO3MOXKHOCTEH;

OMIIATHH, BKIIOYAIONEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHUE JAPYTUX, YYUTHIBATH €r0 TPHU OCYIIECTBICHHUH OOIICHUS,
CIIOCOOHOCTB K COUYBCTBHUIO U COTIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIOYAIONIMX CIIOCOOHOCTH BBICTPAMBATH OTHOINCHHS C JAPYTUMH JIFOJbMHU, 3a00TUTHCS, MPOSBISTh UHTEPEC U
paspenath KOH(QIHKTHI.

NPEAMETHBIE PE3YJIbTATbBI

K xonny oOyuenus B 10 kJiacce npeaMeTHbIE pe3ylbTaThl HA 0a30BOM YPOBHE JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTH Y 0OyJaroImxcs
YMEHHU:

J€MOHCTPUPOBATh Ha IPUMEPaX poJib U MECTO GU3UKH B POPMHUPOBAHUN COBPEMEHHOM HAyYHOU KapTUHBI MUpa, B Pa3BUTUH COBPEMEHHOM
TEXHUKHU U TEXHOJIOTHUM, B IPAKTUYECKOU NEATEIBHOCTH JIFOACH;

YUUTBIBATH I'PAHUIIBI IPUMEHEHMS N3YYEHHBIX PU3NYECKUX MOJIENIel: MaTepuaibHas TOUKa, MHEpIUaIbHasl cucTeMa oTcuéTa, abCOIOTHO
TBEPJIOE TEJIO, UJCANIBHBIN a3, MOAEIN CTPOEHUS Ta30B, KUAKOCTEH U TBEPIBIX TEJl, TOUCUHBIM SJIEKTPUUECKUN 3apsi/l IPU PELICHUN PU3NIECKUX
3ajay;

pacno3HaBaTh (U3NYECKUE SBIEHUS (MPOLECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KHHETUYECKOUW TEOpUHU
CTPOCHMSI BELIECTBA U 3JIEKTPOJMHAMHKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKEHHE, CBOOOIHOE MaICHUE TeJl, IBUKECHUE T1O
OKPYXXHOCTH, HHEPLIHS, B3auMoieiicTBre Tei, 1M Qy3us, OpoyHOBCKOE IBIKEHUE, CTPOCHUE KHUIKOCTEH U TBEPIBIX TEJ, U3MEHEHHE 00BhEMa Tel
IIpU HarpeBaHuHU (OXJIAXKIEHUH), TEINIOBOE PAaBHOBECHE, UCIIAPEHHE, KOHICHCAIH, IUIABIE€HNE, KPUCTAIIIN3AlUs, KUIICHHE, BIaKHOCTb BO3/lyXa,
MOBBIIICHUE JaBICHUS ra3a Ipy ero HarpeBaHUU B 3aKPBITOM COCY/IE, CBA3b MEX/y ITapaMeTpaMH COCTOSHUS I'a3a B U30IPOLIEcCcaXx, JJIEKTPU3aIus
TeJl, B3aUMOJACHCTBUE 3apsI0B;

OIHCHIBaTh MEXaHUYECKOE JIBM)KEHUE, UCIIOJIb3Yys (pU3nUecKue BEeIUYUHbBL: KOOPANUHATA, IIyTh, IEpEMEIEHHUE, CKOPOCTh, YCKOPEHHE, Macca
Teja, CUJa, UMIYIbC Tesla, KWHEeTHYeCKast SHEprusi, IOTEHIIMAIbHAs SHEPTusl, MeXaHn4eckas paboTa, MEXaHMUECKasi MOIHOCTD; MPU ONUCAHUH
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MPABUIILHO TPAKTOBATH (PU3UUECKHI CMBICI HCIOIb3YEMbIX BEJIMYMH, X 0003HAUCHUS U €UHUIIBI, HAXOAUTh (POPMYIIBI, CBA3BIBAIOLE JAHHYIO
(GU3NYECKYIO BEJIMYMHY C IPYTUMU BEJIMUMHAMY;

OIKCHIBaTh M3YUYEHHBIC TEIJIOBBIE CBOMCTBA TEJI U TEIUIOBHIC SBJICHUS, UCTIOB3Ys (PU3NUYECKHE BEITMUMHBL JTaBIEHUE Ta3a, TeMIepaTypa,
CpeIHss KUHETHYECKas SHEPI s Xa0TUUECKOTO JBM)KEHUS MOJIEKYJ, CPEHEKBAIPATUUHAs CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIIOTHI, BHYTPEHH 51
9Heprus, pabora rasa, KO3QQUIUEHT MOJE3HOro AECHCTBUS TEIUIOBOIO ABUIATENS; IPU ONUCAHUM MPABHIBHO TPAKTOBATH (PU3MUECKUN CMBICI
UCIONIb3yEeMBIX BENUYMH, MX O0O3HAUYeHUs M EAMHMIBI, HAXOAUTh (OPMYINbI, CBS3BIBAIOIME IAHHYIO (U3UYECKYIO BEIMYMHY C JIPYTHMH
BEJIMYHMHAM;

OIUCHIBATh M3YYEHHBIE 3JEKTPUUECKHE CBOMCTBA BELECTBA M 3JIEKTPUUECKUE SIBICHMS (IIPOLECCHI), UCIOIB3Yd (PU3HUECKUE BEINYMHBI:
AJEKTPUUECKUH 3apsill, FJIEKTPUUECKOE 110JIE, HANPSKEHHOCTD M0JIsA, TOTEHIMAJl, pAa3HOCTh NOTEHIINAJIOB; IPY OMMCAaHUU IIPABUIIBHO TPAKTOBATh
(bu3MYECKUN CMBICI UCIIOIb3YEMBbIX BEJIMUUH, UX 0003HAYEHHS U €AMHMUIIBI, YKa3bIBaTh (DOPMYJIbl, CBA3BIBAIOLIME JAHHYIO (U3NUYECKYIO BEIMUUHY
C IPYTMMH BEJIMYMHAMU;

aHaJM3UPOBaTh (PU3MUECKHE MPOLIECCHI U SBICHUS, UCTIONB3Ys (PU3MUECKUE 3aKOHBI U MPUHITUIIBL: 3aKOH BceMupHoro tsroreHus, I, I u 111
3aKk0HBl HBIOTOHA, 3aKOH COXpaHEHHs MEXaHUYECKOM HHEPruU, 3aKOH COXPAaHCHMsI HMMITYJIbCa, NMPUHLHUII CYNEPHO3ULUN CHUJ, HMPUHLUII
PaBHOINPABUsA WHEPLUAIBHBIX CHCTEM OTCUETA, MOJEKYJISIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHS BEIICCTBA, TA30BBIE 3aKOHBI, CBA3b CpPEAHEU
KMHETUYECKOW HHEPrHH TEIUIOBOTO JBMKEHHS MOJEKYNI ¢ aOCOJIIOTHOM TeMIepaTypoil, MepBblii 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXPaHECHMS
3JIEKTPUYECKOrO 3apsiza, 3akoH KynoHa, mpu 3TOM pa3nuuaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €T0 MATEMAaTUYECKOE BBIPAXKEHHUE U YCIIOBUSI
(TpaHuIIBI, 00JIACTH ) TPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC NPUHLMUIIBI ACUCTBUS MAIMH, NPUOOPOB M TEXHHUYECKUX YCTPOMCTB; paszinyaTh YCJIOBHS HX O0€30macHOro
HCIIOJIB30BAHMS B TOBCEAHEBHOM JKU3HU;

BBIIIOJTHATH SKCIIEPUMEHTHI IO UCCIIEIOBaHUIO (DU3MUECKUX SBICHUN U MPOIIECCOB C UCIOJIB30BAHUEM IPSAMBIX M KOCBEHHBIX H3MEPECHUI,
npu 3ToM (GOpPMYIHMPOBaTh MpolieMy/3aady U THIOTe3y y4eOHOro SKCIEepUMEHTa, COOMpaTh YCTAHOBKY M3 MPEAJIOKEHHOTO 000pyIOBaHUS,
IPOBOJUTH OMBIT U (OPMYIINPOBAThH BBIBOIBI;

OCYIIECTBIATh MpsIMble W KOCBEHHBIE M3MEpEHMs (PU3MUECKMX BEJIMYMH, IPU 3TOM BBHIOMPATh ONTHUMAJIBHBIA CIOCOO HM3MEpeHUs u
HCII0JIb30BaTh U3BECTHHIE METObI OLICHKH IIOIPEIHOCTEN U3MEPEHHU;

HCCIIEIOBAaTh 3aBUCUMOCTU MeEXAy (PU3MYECKMMM BEJIMYMHAMU C HCIOJb30BAHMEM IMPSAMBIX HU3MEPEHMM, MpPU 3TOM KOHCTPYMPOBAThH
YCTAHOBKY, (PUKCHpPOBATh pe3ylbTaThl MOJYYEHHOH 3aBUCUMOCTH (DPU3MUECKHUX BEIMYMH B BUAE TAaOMUI] U TpauKOB, JENaTh BBIBOJBI IO
pe3yapTaTaM UCCIEIOBAHMS;

coOuoaTh MpaBuiIa 0€30IacHOro Tpya U MPOBEIEHUHU UCCIIEI0BAaHUN B paMKaX yueOHOIo SKCIIEpUMEHTA, y1eOHO-UCCIIE0BATEIbCKON
U TIPOCKTHOM JIESITETLHOCTH C UCIIOIb30BAHUEM H3MEPUTEIbHBIX YCTPOHCTB U 1a00paTOPHOTO 000PYIOBAHNUS;
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pemaTh pacuéTHBIC 3aJla4yd C SIBHO 3aJaHHONW (DM3MYECKOW MOMAEINBIO, UCIIONB3YS (PU3MUECKHE 3aKOHBI U MPUHIIUITHL, HA OCHOBE aHAJIM3a
ycIIoBUsl 3a7aud BbIOMpaTh (U3MUECKYI0 MOJEINb, BBIACIATH (PU3NYECKUE BEIMUMHBI U (POPMYJIbl, HEOOXOAUMBIE JUIs €€ pelleHus, MPOBOIUTh
pacd€Thl U OIEHUBAThH PEATHHOCTD MOTYYEHHOTO 3HaYCHUS (PU3NUYECKON BETUINHBI;

pelaTh KayeCcTBEHHBIC 3a/1aui: BBICTPAMBATH JIOTHUYECKH HETMPOTHBOPEUYMBYIO LIETIOUKY PACCYXICHHI C OMOpPON Ha WM3YYCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U PU3HYECKUE SIBICHUS;

WCIIONIB30BaTh TIPH PEIICHHH YYEOHBIX 3a/ad COBPEMEHHbBIE WH(POPMAIMOHHBICE TEXHOJOTUU IS TOMCKA, CTPYKTYPUPOBAHWS,
WHTEPIPETAll W TpeACTaBIeHUS y4eOHON M HaydyHO-TIONMYASpPHOW HMH(OpPMAIUU, TMONTYYEHHON W3 pPa3IMYHBIX HCTOYHHKOB, KPUTHUCCKU
aHaJIM3UPOBATH MMOJIy4aeMylo HH(pOpMaAIHIO;

MPUBOJIUTH MPUMEPHI BKIAJAa POCCHICKHX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBSCHEHHE MPOIECCOB OKPYKAIOIIETO
MHUpa, B pa3BUTHE TEXHUKH U TEXHOJOTHUI;

HCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 11O (PM3UKE B TOBCETHEBHOM KU3HU JIJIs1 00ecIeueH s 0€301TaCHOCTH MPH O0paIeHUH ¢ TprudopamMu 1
TEXHUYECKUMHU YCTPOUCTBAMM, JJIsi COXPAHEHUS 3/I0POBBS U COOIOCHHSI HOPM KOJOTHYECKOTO TIOBEJICHUS B OKPYXKAIOIIEH Cpee;

paboTaTh B TpyIIE C BBHINOJIHEHHUEM pPa3IUYHBIX COIMAIBHBIX pPOJeH, IUIaHUpPOBaTh pPAaOOTYy TPYIIbI, PAlMOHAIBHO pacHpenessTh
0053aHHOCTH U IUIAHUPOBATh ACSITEIbHOCTh B HECTAaHAAPTHBIX CUTYAlMSX, a/IEKBATHO OI[EHMBATh BKJIAJ KaXKJOrO W3 YYaCTHHKOB TPYIIBI B
peleHNe paccMaTPUBAEMO TPOOIEMBL.

K xonmy obyuenust B 11 kjacce npeaMmeTHbIE pe3yinbTaThl Ha 6a30BOM ypOBHE JOJKHBI OTpakaThb CPOPMUPOBAHHOCTH y OOyJArOMIMXCS
YMEHHU:

JEMOHCTPUPOBATH HA TPUMEPAX POIb M MECTO PU3UKHU B (DOPMUPOBAHUU COBPEMEHHOW HAyYHOU KapTUHBI MUPa, B PA3BUTUH COBPEMEHHO M
TEXHUKU U TEXHOJIOTHH, B TPAaKTUYECKOM ASITENTbHOCTH JIIOIeH, IEJIOCTHOCTh U €IMHCTBO (PM3UUYECKON KapTUHBI MUPA;

YYUTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3MUECKUX MOJIEICH: TOUCUHBIN AIEKTPHUUCCKUHN 3apsii, JTyd CBETa, TOUCHYHBI MCTOUYHUK
CBETa, sI/IEPHAS] MOJIEJIb aTOMa, HyKJIIOHHAs! MOJIEJIh aTOMHOTO sI/Ipa TPH pelieHn: (PrU3nYecKux 3a1ay;

pacrio3HaBaTh (U3UYECKHE sBICHUS (TPOIECCh) M OOBIACHATH MX HAa OCHOBE 3aKOHOB JJICKTPOAMHAMHKHM W KBAaHTOBOW (DH3UKU:
3JIEKTPUYECKasi TPOBOJUMOCTh, TEIIOBOE, CBETOBOC, XUMHUUECKOE, MATHUTHOE JCHCTBUS TOKA, B3aUMOJICHCTBIE MarHUTOB, dJICKTPOMArHUTHAS
WHIYKIHS, AeWCTBUE MATHUTHOTO TOJISl Ha MPOBOJHUK C TOKOM U JBHKYIIMICS 3apsiil, SJIEKTPOMArHUTHBIC KOJIEOAHHS U BOJIHBI, IPSMOIIMHEIHOE
pacnpocTpaHeHHUE CBeTa, OTpaKeHUe, IpeoMIIeHHe, UHTepdepeHIIus, Tudpakius U NOIsSpU3alus CBETa, JUCIEpPCHs CBeTa, (POTOIEKTpUIECKU I
adpdext (dororddexT), cBeToBOEe MaBICHHE, BOZHMKHOBCHHE JIMHEHYATOTO CIEKTpa aToMa BOAOPOJA, €CTECTBEHHAs W HMCKYCCTBEHHAS
PaaMoOaKTHUBHOCTD;

OINKCHIBATH U3yYEHHBIE CBOMCTBA BEIECTBA (AJIEKTPUUECKUE, MAaTHUTHBIE, ONTHYECKHUE, JIEKTPUUYECKYIO TPOBOAUMOCTD PAa3IMYHbIX Cpe) U
3JIEKTPOMATHUTHEIC SIBIEHUS (TIPOLIECCHI), UCIIONB3Ysl (PM3MUECKUE BEIIMUUHBL: JJICKTPUUSCKUI 3apsijl, CUia TOKA, dJICKTPUUIECKOE HAMPSHKCHHE,
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AJEKTPUIECKOE COMPOTHUBICHHUE, PA3HOCTh MOTECHIIMATOB, SJEKTPOABMKYIAS CcUlia, paboTa TOKA, MHAYKIMS MarHUTHOTO TOJs, chiia AmIiepa,
cuia JlopeHua, MHAYKTUBHOCTh KAaTYIIKH, SHEPIHsl 3JIEKTPUUECKOrO0 M MarHUTHOTO IMOJIEH, TMEPUOJ U YacToTa KojebaHuil B KoyeGaTeIbHOM
KOHTYpE, 3apsij U CUJia TOKA B MPOIIECCE TApPMOHUYECKHX dJIEKTPOMArHUTHBIX KOJIeOaHUH, (POKYCHOE PACCTOSIHUE M ONTUYECKAs CUJIa JIMH3BL, PU
ONMHMCAHUU TIPABUIBHO TPAKTOBAaTh (M3UYECKUN CMBICT HCIOJIB3YeMBIX BEJIMYWH, MX OOO3HAYCHHS M €IUHUIIBL, YKa3biBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME JaHHYIO (U3NUYECKYIO BEJIMYUHY C IPYTUMH BEIMYUHAMM;

OIKCHIBATH U3YYCHHBIC KBAHTOBBIC SIBICHUS U MPOIIECCHI, HCTIONB3Yd (PU3UYECKUE BETMYMHBI: CKOPOCTH JICKTPOMATHUTHBIX BOJH, JUTMHA
BOJIHBI ¥ YaCTOTA CBETA, YHEPTUS K UMIYIIbC (DOTOHA, TEPUOJ ITOTypaciaga, SHEPTHsl CBI3U aTOMHBIX siIep, IPU ONMHMCAHKUH MMPABUIILHO TPAKTOBATH
(bu3HYeCcKul CMBICI UCIOJB3YEMbIX BETUYHH, UX 0003HAUECHHS U €IUHULIBIL, YKa3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JaHHYIO (U3UUYECKYIO BEINYUHY
C IPYTMMH BETUYMHAMU, BEIYUCIISTH 3HAUCHHE (DU3UUECKOM BEIIMUUHEI,

aHAIM3UPOBATh (PU3NUECKHE MPOLIECCH U ABJICHUS, UCTIONB3Ys (PU3NYECKrEe 3aKOHBI M MPUHLIMIBL 3aK0H OMa, 3aKOHBI TOCIE0BaTEIBHOTO
U TapajyIeIbHOTO COEAMHEHUS MPOBOAHUKOB, 3akoH Jlkoyns—JleHna, 3aKoH SJIEKTPOMAarHUTHOW HMHAYKIUHU, 3aKOH MPSMOJIUHEHHOTrO
pacmpoCTpaHEHUs CBETa, 3aKOHBI OTPAKCHUS CBETa, 3aKOHBI MPEJIOMIICHUS CBETa, ypaBHeHUE DiHIITelHa 11 (oTod(PdeKTa, 3aKOH COXpAHCHUS
SHEPTUHU, 3aKOH COXpPAaHEHHUS HUMITYJIbCa, 3aKOH COXpPaHEHUs 3JIEKTPUUYECKOTo 3apsijia, 3aKOH COXpPaHEHHS MacCOBOrO 4Hcia, mocTyiarsl bopa,
3aKOH paJMOaKTUBHOIO pacmaja, MpU 3TOM pa3inydaTh CIOBECHYI0 (OPMYIHPOBKY 3aKOHA, €r0 MaTEeMaTU4YECKOE€ BbIPAXKEHHE U YCIOBHUS
(rpanHuLbl, 06JaCTH) IPUMEHUMOCTH;

OTIpEJIeNIATh HAMPaBI€HUE BEKTOPA MHAYKIIMYA MAarHUTHOTO MOJIs POBOJHUKA C TOKOM, CHUJTBI AMniepa u cuiibl JlopeHna;

CTPOUTH U OMUCHIBATh N300paXkeHNe, CO3/1aBaeMOe TIIOCKUM 3€pKajioM, TOHKOU JINH301;

BBITTOJTHATH SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (DU3UYECKUX SIBICHUN U MPOIIECCOB C UCIOIB30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN:
npu 3ToM (GOPMYIHPOBATH MPOOJIeMy/3a7ady W TUIOTE3y Y4eOHOTO AKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYyIOBaHMUS,
MIPOBOJUTH OMBIT U (POPMYITHPOBATH BHIBOJILI,

OCYIIIECTBIIATh TMPSMBIE U KOCBCHHBIE W3MEpeHHsS (U3MUECKUX BEIMYWH, MPU ITOM BBIOMPATH ONTHUMAIBHBIA CIOCOO HW3MEpEeHUs U
UCII0JIb30BAaTh U3BECTHBIE METO/bI OLIEHKH MOTPEIIHOCTEN U3MEPEHMUII;

HCCTIeIOBaTh 3aBUCUMOCTH (U3MYECKUX BEIUYMH C HCIOIB30BAHHEM TPSIMBIX H3MEPEHUM: MPHU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(UKCUPOBATh PE3yNbTAThl MOMYYCHHOW 3aBHCHUMOCTH (DU3WYECKUX BEIMYMH B BHJE TAOMUI] W TrpaduKoB, JeNaTh BBIBOJLI MO pe3ylbTaTaM
UCCIIeI0BaHUS;

coOoaaTh MpaBuiIa 0€30MacHOro TpyJa MpH IMPOBEICHUHU HUCCIIEOBAaHUN B paMKaX yueOHOT0 SKCIIEpUMEHTA, y1eOHO-UCCIIEe0BATEIbCKON
Y IPOEKTHOM JESATEIIbHOCTH C UCIIOJIb30BAHUEM U3MEPHUTENBHBIX YCTPOICTB U TaOOpaTOPHOTO 000PYIOBAHMUS;
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pemaTh pacuéTHbIC 3a/1a4M C SBHO 33JaHHON (hU3MUECKONl MOENbI0, CTONB3Ys (PU3NYECKUE 3aKOHBI M MPUHLUIIBL, HA OCHOBE aHAJIM3a
ycIIoBUSl 3a7aud BbIOMpaTh (U3MUECKYI0 MOJEINb, BBLACIATh (PU3NYECKUE BEIMUYMHBI U (POPMYJIbl, HEOOXOAUMBIE JUIsl €€ pelleHus, MPOBOIUTh
pvaéTBI " OLCHUBATH PCAJIbHOCTD IMMOJIYYCHHOI'O 3HAUYCHU A q)H3H‘IGCKOﬁ BCIIMYHHBI,;

pelaTh KauyeCTBEHHBIC 33/1a4i: BBICTPAMBATH JIOTHYECKH HEMPOTHBOPEUYHMBYIO LIETIOYKY PACCYKICHUIN C OMOpPON Ha M3YYCHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HYECKUE SIBICHUS;

UCIIONIb30BaTh MPH pPEIIEHWH Y4eOHBIX 3a/a4 COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHUH Ui MOHMCKA, CTPYKTYPHUPOBAHMS,
MHTEPIPETallM W TPEACTaBICHUs y4eOHOW M HaydHO-TIONMYISIPHOW HMH(OpPMALMM, MOJYYEHHOH U3 Pa3NUYHBIX MCTOYHHMKOB, KPUTHYECKH
aHaJIM3UPOBATH MMOJIy4aeMylo HH(pOpMaIHIO;

OOBSACHATh MPUHIUIBI JCHCTBUS MAIIMH, NPUOOPOB U TEXHUUYECKUX YCTPOWCTB, Pa3nyaTh YCIOBHUS MX 0O€30MACHOTO HMCIIONb30BAaHUS B
MMOBCEHEBHOM KU3HU,

MPUBOJUTH MPUMEPHI BKIaJAa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSCHEHUE MPOILIECCOB OKPYKAIOIIETO
MHPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

HCIIOJIb30BaTh TEOPETUUECKHUE 3HAHUS 11O (PM3UKE B TOBCETHEBHOM KU3HU JIJIs1 00ecIeueHus 0€301TaCHOCTH MPH O0paIeHUH ¢ MprudopamMu 1
TEXHUUYECKUMU YCTPOUCTBAMM, JJISi COXpAaHEHUS 3/I0POBbs U COOIIOACHHSI HOPM HKOJOTHYECKOT0 MOBEICHUS B OKpYKaIOLeH cpene;

pabotarh B rpynme ¢ BBIIOJHEHHEM pA3JIMYHBIX COLHUANBHBIX pOJeH, MIaHUpOBaTh pabOTy TPYNIbI, PAlMOHAIBHO pacIpeaessaTh
0053aHHOCTH U IUIAHUPOBATh ACSITEIbHOCTh B HECTAaHAAPTHBIX CUTYALMSX, aJIEKBATHO OI[EHMBATh BKJIAJ KaXKJOrO W3 YYaCTHUKOB TPYMIBI B

peleHre paccMaTpuBaeMoii MPOOJIEMBI.
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3.TEMATUYECKOE IIVTAHUPOBAHHE

10 KUJIACC
KosmnuyecTBO 4acos DJIeKTPOHHBIE
HauMeHoBaHue pa3esioB U TeM u(ppoBbIe
Ne i/mm pasi Kontponbnubie | IlpakTnyeckue (uucpp )
NPOrpamMMbl Bcero o0pa3oBaTeJIbHbIEC
padoThI padoThI
pecypcbl
Paznen 1.0OU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
bubmorexa [JOK
1.1 ®u3rKa U METObl HAYYHOTO MO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 Bubmmorexa TIOK
https://m.edsoo.ru/7f41bf72
29 Junamuxa 7 bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72
bub OK
2.3 3aKOHBI COXpPAHEHHS B MEXaHHUKE 6 1 1 nommorexa L
https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 18
Pa3znen 3.MOJIEKYJISAPHASA ®U3NKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [IOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6mmoteka [JOK
2 1 1
3 OCHOBBI TEPMOAHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BEILECTBA. 5 Bubnuorexa [LIOK

®da3oBbIe MEPEXOIBI

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

24

Paznen 4.9JIEKTPOJIUHAMUKA

bu6mmoteka [JOK
4.1 1
DUCKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
47 [locTostHHBIM 351eKTpUYeCKnil TOK. TOKH B 12 bubmmoreka [IOK
' Pa3IUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHoE BpeMs 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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11 KJJACC

KosmnuyecTBO 4acos DJIeKTPOHHBbIE
HaunmeHoBaHue pa3aesioB U TeM uudgposBbie
Ne i/m P KonTtpoabnbie | IlpakTnueckue (i cpp )
NMPOrpamMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypcsl
Pasznea 1.9JIEKTPOANHAMUKA
11 MaruuTHoe noJjie. DIeKTPOMarHuTHast 1 1 3 bu6nuoreka LIOK
’ WHIYKLIUSA https://m.edsoo.ru/7f41c97¢c
Hroro no pazgery 11
Pasznesn 2.KOJIEBAHUSA U BOJIHBI
21 MexaHnyecKkre U 3J1EKTPOMarHuTHbIE 9 1 bu6nuorexka [IOK
’ KoJieOaHust https://m.edsoo.ru/7f41¢97¢
29 MexaHnuecKue 1 3J€KTPOMATHUTHBIE 5 1 bubmmoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
2.3 Ontuka 10 3 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24
Pa3znen 3.0CHOBBI CIIEHUAJIBHOW TEOPUHW OTHOCHUTEJIBHOCTH
31 OcCHOBBI cielIUAILHON TEOPUHI 4 1 bu6nuoreka [IOK
’ OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Nroro no pazgeny 4
Paznesn 4. KBAHTOBAS ®U3UKA
. bubnunorexa LIOK
4.1 DneMeHThI KBAaHTOBOM ONTUKHU 6
https://m.edsoo.ru/7f41c97¢c
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bubmorexa [JOK

4.2 Crpoenue atoma 4
https://m.edsoo.ru/7f41c¢97¢c
bu6mmoreka [JOK
4.3 A 5
TOMHOEC S1pO https://m.edsoo.ru/7f41¢97¢c
Hroro no paszneny 15

Paznen S.OJIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

5.1 DJeMEeHThI aCTPOHOMMH U aCTPOPUIUKH 7 bubmiorexa LOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3znen 6.0OBOBIIAIOIIEE IIOBTOPEHUE

6.1 OOo0mmaromniee MOBTOPEHHE 4 E:i@iﬁiﬁifﬁ?ﬂlcg%
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68
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YTBEPXJIEHO:
Klpmca:s No263 o1 31.08.2023 1.

Bapamkuna FO.A.

Hupexrop /7

Wsmenenust yTBCPKICHEL
IMpukazom Ne 33901 12.10.2023 r.

JlupexTop ' ZE’_‘/_ Bapamkuna I0.A.

NHOYPOYHOE IINTIAHUPOBAHUE
(IIpuyio:keHue K padoyeii mporpamme y4e0Horo npeamera «®usuka (0a30Bblil ypOBEHDbY))
s 10 kaacca

KoumnuyecTBO 4acos JJIeKTPOHHBbIE
nu@poBbIE
Nenn/m | Tema ypoka KonTtpoabubie | IlpakTnueckue
Bcero oOpa3zoBaTteJibHbIE
padoTbI padoThI
pecypchl
®usnka — Hayka o npupoje. Hayuneie 1 bubmuoreka [IOK
METObI ITI03HAHUS OKPYXKAIOIIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecto puzuku B GopMuUpOBaHUHU
. ¢ . $opwrp bu6mmoreka [JOK
COBPEMEHHOW HAyYHOU KapTUHBI MUPA, B 1
. . https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKOM AESITEIbHOCTH JTIOAEH
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Mexannyeckoe IBUKECHUE.
OTHOCHUTEIBHOCTb MEXAaHUYECKOTO

bubmmoreka [JOK

3 neuxkeHus. [Iepemelenue, CKOpocTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
4 PaBHOMEpHOE TPAMOJIIMHEWHOE IBUKEHHUE bubamorexa [HOK
https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE TIPSIMOJIMHEHTHOE bubmuoreka [IOK
> JIBUKECHUE https://m.edsoo.ru/ff0c372e
6 CBobOosHOE MmaieHue. Y CKOpeHue bubmmorexa [JOK
CBOOOIHOIO ITaIeHUS https://m.edsoo.ru/ff0c39¢cc
JlabopaTtopHas pabora "H3yuenue
7 JBUKEHUS Tela, OPOIICHHOTO
TOPU30HTAIBHO".
2 Kpusonuneitnoe neuxxenue. J|pBuxxenue bubmuoreka [IOK
MAaTepUAIBLHONU TOYKH 110 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[IpuHun oTHOCHTENBHOCTH [ anniies.
9 HNueprmanbabie cucteMbl orcyeTa. [lepBbiid bubamorexa [OK
https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca Tena. Cuna. [lpuniun cynepno3uuuu
10 cui1. Bropoii 3akoH HIE),IOTiHa z[iz ’ ’ bubmmorexa LIOK
. https://m.edsoo.ru/ff0c3be8
MaTepHaIbHOU TOYKH
1 Tpetuii 3akoH HproTOHA 1151 MaTepHaIbHBIX bubmoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
12 3aKOH BCEMUPHOTO TAroreHus. Cuia bu6muoreka [IOK
TsbkecTH. [lepBasi kocMuueckasi CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
13 Cuna ynpyroctu. 3akoH ['yka. Bec Tena https:/m.edsoo.r/ffc3el8
14 Cuna tpenus. Kooapdunuent rperns. Cuna bubnuoreka LIOK
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COIIPOTHUBJICHUA ITPU ABUKCHUU TCJIA B
KHUAKOCTH UJIN ra3c

https://m.edsoo.ru/ff0c3f76

15

[locTynarenbHOE U BpamaTeIbHOE
JBIOKCHHE a0COTIOTHO TBEPAOTO Tea.
MowmenT cuibl. [Inedo cumibl. Yenosus
paBHOBECHS TBEPIOTO TEIA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c41a6

16

NMmynbsc MaTeprabHONU TOYKH, CUCTEMBI
MaTepHualbHbIX TOYEK. IMITyJIbC CHUIIBL
3aKOH COXpaHEeHHUs MNyibca. PeakTuBHOE
JBH)KCHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c43d6

17

PaboTa u moumHocTh cuibl. Kunernyeckas
SHEPrHs MaTepuaitbHoil Touku. Teopema 00
WU3MEHEHUN KMHETUYECKOW SJHEPTUH

bubmmorexa [JOK
https://m.edsoo.ru/ff0c4502

18

[TorennuanbHasg >Heprus. [loreHunanpHas
SHEPTHUA YIPyro AeGpopMUPOBAHHON
npyxuHnbl. [loTeHnanbHas 3Heprus Tena
BOJTM3M TOBEPXHOCTH 3EeMIIH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

19

HOTGHHI/IaJ'II)HI)Ie N HENTOTCHIIMAaJIbHBIC CHUJIBI.

CBs13b pabOTHI HEMTOTCHIIMATBHBIX CHIT C
M3MEHEHNEM MEXaHUUECKON SHEPTUHU
CUCTEMBI T€JI. 3aKOH COXPaHEHUs
MEXaHUYECKON SHEPTUH

bubmmoreka [JOK
https://m.edsoo.ru/ff0c478¢c

20

Jlabopatopnas pabota «HccnenoBanue
CBSI3U PabOTHI CHITBI C U3MEHEHUEM
MEXaHHYECKOW SHEPTHH Tela Ha TIPUMepe
pacTsDKEHUS PE3MHOBOTO KTyTay

21

KonTtponbhas paboTa 1o teme
«Kunemartuka. Jlunamuka. 3aKOHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74
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COXpaHCHUS B MEXaHUKEY

22

OCHOBHBIE MOJ0XKEHUS MOJIEKYISIPHO-
KUHETUUYECKOU Teopun. bpoyHOBCKOE
nswxenue. Auddysus

bubmorexa [JOK
https://m.edsoo.ru/ff0c4dc2

23

XapakTep ABUKEHHS U B3aUMOACHCTBUS
yacTHIl BenecTBa. MoJenn CTpoeHuUs Tra3oB,
KUJIKOCTEU U TBEPABIX TEN

24

Macca monekyin. KonndecTBo BeliecTBa.
[TocTrossuHas ABoraapo

25

TemnoBoe paBHoBecue. Temneparypa u e€
nsmepenue. lllkana remneparyp Llenscus

26

Wneansuenii raz B MKT. OcHoBHOE
ypaBHenne MKT

bubmmorexa [JOK
https://m.edsoo.ru/ff0c4fde

27

AOcomoTHas TeMIepaTypa Kak Mepa
CpPEeIHEN KHHETUYECKON YHEPTUU JBUKECHHUS
MOJIEKYJ. YpaBHeHue MeHeneeBa-
Kianeiipona

bub6mmoreka [JOK
https://m.edsoo.ru/ff0c511e

28

3akoH JlanpToHa. 'a30BbIe 3aKOHBI

29

JlabopaTtopHas pabora «OnpeneneHue
Macchl BO3lyXa B KJIACCHOM KOMHATE Ha
OCHOBE U3MEpEeHU 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATYphl BO3yXa B HEil'".

30

N3onpouecchl B nAeaIbHOM ra3e U ux
rpaduyeckoe npeacTaBieHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

31

BayTpeHHssa sHEprHs TEPMOJIMHAMHYECKOM
CHUCTCMBI U CHOCOGBI e€ N3MCHEHUS.
KomnuuecTBo TemnoTsl 1 pabora.
BuyTpeHHsist sHeprusi 0IHOATOMHOIO

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952
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naCaJIbHOTIO ra3a

VnenbHast TEMIOEMKOCTD BEILIECTBA.

bubmorexa [JOK
32 KonnuecTBo TEMIOTHI IPH TEIIONEPEnAYE.
. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIA mporiecc
1 [lepBelii 3aKOH TEPMOJUHAMUKH U €TI0 bubmoreka [IOK
IIPUMEHEHHUE K U30IpoLieccam https://m.edsoo.ru/ff0c5efc
34 HeoGpatumocTh MpoIIecCoB B IPUPOJE. bubmuoreka [IOK
Bropoii 3aK0H TepMOAVMHAMUKH https://m.edsoo.ru/ff0c6230
35 [Tpunnun nevicreus u KI1J[ TennoBoi bubmoreka [JOK
MaIlMHbI https://m.edsoo.ru/ff0c600a
36 IMuxn Kapno u ero KIIJ|
37 Oo6o06m@atonmii ypok «MonexymsipHas bubmoreka [TOK
¢usuka. OCHOBBI TEPMOJIUHAMUKH https://m.edsoo.ru/ff0c6938
KonTpomnpHas pabora mo teme
38 «MOJIpeKyJIHpHEH ¢u3nka. OCHOBBI Bubmiorexa LIOK
https://m.edsoo.ru/ff0c6as50
TEPMOIMHAMUKN»
39 [TapooOpa3oBaHue 1 KOHIEHCALIHSL. bubmoreka [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
40 AOCOIIIOTHAS 1 OTHOCUTEIIbHAS BIAXKHOCTh bubmuoteka [IOK
Bo3ayxa. HachleHHBIM n1ap https://m.edsoo.ru/ff0c64d8
JlaGoparopnas padora "Usmepenue
4 OTHOCHUTEIbHOM BIaKHOCTH"
Teépnoe teno. Kpucramimueckue u
4 amopdHble Tena. AHU30TPOIHUS CBOUCTB bubmoreka [IOK
KpUCTAIIIOB. JKUIKHE KPUCTAILIBIL. https://m.edsoo.ru/ff0c6510
CoBpeMeHHbIE MaTEPUAIIBI
43 [InaBnenue u KpucTayuM3anus. Y esbHas Buomiorexa LIOK

https://m.edsoo.ru/ff0c6708
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TeruioTa rasnenus. Cyoaumanus

bub6mmoreka [JOK
44 VYpaBHeHue TerIoBoro OagaHca
https://m.edsoo.ru/ff0c6820
45 JlabopaTtopHas pabora "H3mepenue bubnunoreka LIOK
YAEJIBbHON TeTI0EMKOCTH" https://m.edsoo.ru/ff0c5¢36
46 OnekTpu3anus Tea. DIEKTPUIECKUM 3apsia. bubmoreka [IOK
JIBa BHJ1a DIIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0c6bec
[IpoBOAHUKY, TUAIIEKTPUKHU U
bu6mmoreka [JOK
47 MOJTYNPOBOJHUKHU. 3aKOH COXPAHEHHUS
https://m.edsoo.ru/ff0c6bce
3JIEKTPUYECKOTO 3apsiaa
43 Baumoneiictue 3apsinoB. 3akoH Kynona. bubmuoreka [IOK
ToueyHsblli 2JIEKTPUYECKUN 3aPsi] https://m.edsoo.ru/ff0c6ce4
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.
bu6mmoreka [JOK
49 [IpuHIIMT CynEepNO3UIIUH FTIEKTPUUECKUX
. .. https://m.edsoo.ru/ff0c6df2
noneil. JInuuu HanpsKkEHHOCTH
50 Pabora cui 31eKTpoCcTaTUYECKOro MOJsl. bubmuoreka [IOK
ITotennuan. PasHocTh MOTEHIINAIOB https://m.edsoo.ru/ff0c6100
[IpoBOOHUKY M AUAIEKTPUKU B
bubmoreka [JOK
51 3JIEKTPOCTATUYECKOM TOJIE.
https://m.edsoo.ru/ff0c7018
JlusnekTpudeckas MpOHUIIAEMOCTh
" bubmuoreka [IOK
52 DnekTpoéMkocTh. Konaencarop 1
https://m.edsoo.ru/ff0c7126
53 DNEeKTPOEMKOCTH IIIOCKOTO KOHIEHCATOPA. bubmuoreka [IOK
OHeprus 3apsHKEHHOT0 KOHJEeHcaTopa https://m.edsoo.ru/ff0c72c0
[IpuHIMn e CTBUSA U IPUMEHEHHUE
54 KOH/JICHCAaTOPOB, KOIIMPOBAJIBHOI'O annapara,

CTPYMHOI'O IPUHTEPA. DIEKTPOCTaTHUECKAs
3anmTa. 3a3eMIICHHE SJIEKTPOIprOOpoB
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55

DIIEKTPUYECKHI TOK, YCIIOBHS €70
cymectBoBanus. [loctosaunsbiii Tok. Cuia
toka. Hanpspxenue. ConpoTusienue. 3aKoH
Owma 17151 yyacTka Lenu

56

[TocnenoBarensHOE, MapauICIBHOE,
CMEIIAaHHOE COCIMHEHNE TPOBOJHUKOB.
JlabopartopHas pabdora «3yuenue
CMEIIAHHOTO COEJUHEHUS PE3UCTOPOB

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

57

PabGoTa 1 MOIITHOCTB 2JIEKTPHUUECKOTO TOKA.
3akoH /[>xoyng-Jlenua

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma AJis MOTHOU (3aMKHYTOM )
aeKTpuUecKoii nemu. KopoTkoe 3aMbIkaHme.
Jlaboparopnas padora «M3mepenue D/1C
MCTOYHUKA TOKA U €TO BHYTPEHHETO
COIIPOTHUBIICHUSD)

bubmmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DJeKTpOHHAs IPOBOAUMOCTD TBEPABIX
METAaJIJIOB. 3aBUCUMOCTh CONIPOTHUBJICHUA
METaJUIOB OT TEMIIEPATYPHL
CBepXpoBOIUMOCTb

60

OnexTpuyeckuil TOk B Bakyyme. CBoiicTBa
3JIEKTPOHHBIX IIyYKOB

61

DIIEKTPUUYECKHI TOK B pacTBOpaxX U
paciuiaBax 3JIEKTPOIUTOB.
DNEeKTPOIUTHUYECKAS AUCCOLIAALINSL.
DNeKTpoIn3

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba

62

DJIEKTPUYECKHU M TOK B ra3ax.
CaMOCTOSITENLEHBIN M HECAMOCTOSITEILHBIN
pas3psaa. Monnus. [lnazma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae
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[TomynpoBOAHUKH, UX COOCTBEHHAS U

. bub6mmoreka [JOK
63 NpuUMecHas NpoBoAUMOoCTh. CBOMCTBA p—n- 1
https://m.edsoo.ru/ff0c84ae
nepexoja. [TomyrnpoBogHIKOBBIE TTPHOOPHI
DeKTpuiecKue Npudophl U yCTPOUCTBA U
P PHDOPBITL TP bu6mmoreka [JOK
64 UX MpakTH4eckoe npumenenue. [Ipasuna 1
https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MaCHOCTH
bubmmorexa [JOK
i 1
65 O6o0maonMi ypok « IJIEKTPOIUHAMUKAY https:/m.edsoo.r/ff0c88be
KonTtponbnas paboTa 1o teme
66 «OnektpocraTuka. [locrosHHbIN 1 bubmoreka [IOK
3JIEKTPUYECKNN TOK. TOKM B pa3nuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
67 PesepBHblii ypok. KonTponbsHas pabota no 1 bubmoreka [IOK
Teme "DneKkTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56
68 PesepBHbIii ypok. Q000 YPOK 11O | bubmuoreka [IOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBUIEE KOJIMYECTBO YACOB I10O ITPOI'PAMME 68
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IHOYPOYHOE IIJIAHUPOBAHMUE
(Ilpnsioxenne k padodeil mporpamme yuyeOHoro npeameta «Pusuka (60a30Bblil ypPOBEHbY))

s 11 kiaacca

YTBEPXJIEHO:
Klpmca:s No263 o1 31.08.2023 1.

Hupexrop _ /7 Bapamkuna FO.A.

Wsmenenust yTBCPKICHEL
IMpukazom Ne 33901 12.10.2023 r.

JlupexTop ' ZE’_‘/_ Bapamkuna I0.A.

KosuuecTBO 4acoB JIeKTPOHHbIE
nu@poBbIe
Neni/m | Tema ypoka Kontpoabsnbie | IIpakTHyeckue
Bcero o0pa3oBaTeJIbHbIE
padoTbI padoTbI

pecypebl

[locTosiHHBIE MAarHUTHI U UX

B3aumozeicTBue. MaruutHoe noiie. Bekrop 1 bu6nuorexa [IOK

MarHUTHOW MHAYKUHUH. JIMHUM MarHUTHOU
WHIYKIUU

https://m.edsoo.ru/ff0c9778

MarauTHoe 1nose NpoBOAHUKA C TOKOM.
OmnsIT Opcrena. Bzanmoneiicteue

bu6mmoteka [JOK
https://m.edsoo.ru/ff0c98fe




IMPOBOAHUKOB C TOKOM

Jlaboparopnas padota «M3yueHue

bu6mmoteka [JOK

3 MarHMTHOT'O IMOJIS KATYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBE MAarHUTHOTO MOJISl HA

4 JBIKYIIYIOCSL 3apshKEHHYIO yacTully. Cuna bubmmorexa [OK
Jopeta. PaGota st Jopenna https://m.edsoo.ru/ff0c9df4
JlelicTBHE MarHUTHOTO OJIS1 HA IPOBOAHUK
¢ TokoMm. Cuta Amrmiepa. JlaboparopHast bu6nuoreka [IOK

> pabora «MccnenoBanue nerdcTBUS https://m.edsoo.ru/ff0c9acO
ITOCTOSTHHOI'O MarHUTa Ha PaMKy ¢ TOKOM»
OnexTpoMarHuTHas MHAYKIUs. [loTok

6 BEKTOpa MarHUTHOM UHAYKIHH. DJC
WHAYKIMU. 3aKOH 3JIEKTPOMAarHuTHOM
nHaykuun Papanes

7 JlabopaTtopHas pabora «VccrnenoBanue bubmuoreka LIOK
SIBJICHUS 3JICKTPOMArHUTHON UHYKIIUW» https://m.edsoo.ru/ff0cal50
NHaykTUBHOCTB. SIBIEHHE CAMOWHTYKIIUH.
O/1C camOMHAYKIIMU. DHEPTUsl MATHUTHOTO bubmmoreka [IOK

8 10JI KaTYIIKU C TOKOM. DJIEKTPOMarHuTHOE https://m.edsoo.ru/ff0ca600
oJie
TexHuyeckue ycTpoicTBa U UX
MIPUMEHEHHNE: TOCTOSIHHBIE MAarHUTHI,

9 3JIEKTPOMArHUTBIL, JJIEKTPOABUTATENb,
YCKOPUTENH 3JIEMEHTAPHBIX YACTHLL,
MHIYKLIWOHHAS [T€Yb

10 O06o6maronmii ypok «MarHuTHoOe moJie. bubmmoreka [IOK
DJeKTpOMarHuTHas UHIYKLIHSD) https://m.edsoo.ru/ff0cab82

11 KontponsHas padora no reme « MarHuTHoe Bubnuorexa [LIOK
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II0JIC. BJ'IGKTpOMaFHI/ITHaﬂ HUHAYKI U

https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHNYECKHE KOJICOaHU.
I"apmonnueckue Konebanus. Y paBHeHUE
rapMoHuYecKux konebanuii. [Ipepamenue
SHEpPruu

bubmorexa [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGoparopnas padota «MccnenoBanue
3aBHCUMOCTH [IEPUOA MAJIBIX KOJIeOaHUN
rpy3a Ha HUTHU OT JJIMHBI HUTHU U MACChI

rpy3a»

14

Koneb6arenpubiii koHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHEIC KOJIeOaHUsI B
UJCTBHOM KOJIe0aTeIbHOM KOHTYpE.
AHAJIOTHS MEXTy MEXaHUYCCKUMH U
3JICKTPOMArHUTHBIMH KOJICOAaHUAMU

bu6mmoteka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPTUHU B UJICATHHOM KOJICOATEITHHOM
KOHTYpeE

bu6mmoteka [JOK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrarnenue o 3aTyxarONMX KOJICOAHUSX.

BrIHYXIeHHBIE MEXaHUYECKHUE KOIeOaHusI.
Pe3onanc. BeiHyx1eHHBIE
SJICKTPOMArdHuTHLIC KoaeOaHus

bubmorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennbiii Tok. CHHYCOUJATbHBINA
[IEPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYHOE U JEHCTBYIOLIEE
3HAUYEHHE CUJIBI TOKA U HAIIPSKEHHUS

bubmorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IponsBoacTso, mepenava
1 OTpebIeHHE ATIEKTPUIECKOM SHEPTHHI

19

YCeTpolcTBO M MPAKTUYECKOE TPUMEHEHHUE

bu6mmoteka [JOK
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AJIEKTPUYIECKOTO 3BOHKA, TeHEpaTopa
MIEPEMEHHOTO TOKa, IMHUH dJIeKTporiepead

https://m.edsoo.ru/ff0cc324

DKOJIOTM4YECKUE PUCKH IIPU IIPOU3BOJICTBE

20 31eKTpo3Heprun. KynpTypa ncnonb3oBaHus
3JIEKTPOIHEPIUH B TOBCEAHEBHOMN KU3HU
MexaHnuecKue BOJIHBI, YCIOBUS
71 pacnpoctpanenus. [lepuon. CkopocTs bubmuoreka [IOK
pacpocTpaHeHUs U JIUHA BOJIHEL https://m.edsoo.ru/ff0cca54
[lonepeunsie U MPOIOIBHBIE BOIHBI
” 3Byk. CKOpOCTh 3ByKa. I pOMKOCTB 3BYKa. bubmmoreka [IOK
Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
73 DJEeKTPOMArHUTHBIE BOJIHBI, UX CBOMCTBA U bubmuoreka [IOK
ckopocThb. [lIkana 371eKTpOMarHUTHHIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [IpyuHUIMIBI paIUOCBA3H U TEIEBUACHUS.
Pa3Butue cpencts cBsa3u. Pagnonokanus
55 Kontponbnas padora «Konebanus u bubmuoreka LIOK
BOJIHBD» https://m.edsoo.ru/ff0cc618
[IpssMonuHENHOE pacIpOCTPAHEHHE CBETA B
26 oxHOpOoaHOU cpeae. ToueuHbli HCTOYHUK bubmnorexa [IOK
P pene. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
Otpaxenue cBeTa. 3aKOHbI OTPAKECHUS
. bubmorexa [JOK
27 cera. [locTpoeHnne n3o0paxeHui B
https://m.edsoo.ru/ff0cd4e0
IIJIOCKOM 3€pKajie
[Ipenomnenue cera. [lonHoOE BHYTpEeHHEE
. bubmorexa [JOK
28 oTpaxenue. [IpenenbHblii yroa MmoaHoro
https://m.edsoo.ru/ff0cd716
BHYTPEHHETO OTPAKECHUS
29 JlabopaTtopHas pabota «M3mepenue bubmuoreka [IOK

MMOKa3aTCJisd IMPCJIIOMIICHUS CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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JIunzel. [loctpoenne n300pa>keH B TNH3E.

30 dopmysia TOHKOM JIMH3BL. Y BEJIMYCHUE bubmmorexa OK
https://m.edsoo.ru/ff0cddle
JIMH3BI

31 JlabopaTtopHas pabora «VccrnenoBanue
CBOMCTB M300pakKEHU B JIMH3AX)

1 WnTtepdepennns creta. Audpakuus ceera. bubmmoreka [IOK
JudpakuroHHas peimeTka https://m.edsoo.ru/ff0ced22
Hucnepcus ceta. CIOKHBINA cocTaB 6€10ro

33 ceera. L[get. JlabopaTopnas pabora
«Habmronenue qucnepcuu CBeTa»

34 Ilonnepe4HOCTH CBETOBBIX BOJIH. bubmuoreka LIOK
[onspusanus ceera https://m.edsoo.ru/ff0cf02e

35 OnTtrueckue mpubOpPHI U YCTPOHCTBA U
ycIIoBHs UX 0€30MaCHOTO MPUMEHEHHUS
["paHuLIbI TPUMEHUMOCTH KJIACCUYECKOM

36 MI;xaHHKI/I. IIzIOCTy.HaTBI crenuagbHON brbmmorexa LIOK

https://m.edsoo.ru/ff0ct862
TEOPUU OTHOCHUTENBHOCTH
OTHOCUTETBEHOCTH OJTHOBPEMEHHOCTH. bubmmoreka [IOK

37 3ame/IeHuEe BpEMEHU U COKpAIllEHUE JUTHHBI https://m.edsoo.ru/ff0cfa42
DHeprusi ¥ UMIYJbC PEIATUBUCTCKON

38 ‘IaCTI:/II_[BI. CBSISI)yMaC(I:)BI C DHEprueu u brbmorexa OK

https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPIus MOKOs

19 KontponbHas padora «Ontuka. OCHOBBI bubmuoreka [IOK
CIIE[MAJIBHON TEOPUU OTHOCUTEIIBHOCTID) https://m.edsoo.ru/ff0cf6{0

40 ®otonsl. opmyna [Inanka. DHeprus u bubmmoreka [IOK
UMITYJIbC (hOTOHA https://m.edsoo.ru/ff0cfel6

A1 OtkpsiTue U uccnenoBanue Goroddpdexra. bu6nuoreka [IOK

OmrwiTe! A. I'. CtoneToBa

https://m.edsoo.ru/ff0cffc4
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3akoHbl poTtodrddekTa. YpaBHeHUE

bubmorexa [JOK

42 Ouiamreitna st porodrddexra. «KpacHas
https://m.edsoo.ru/ff0d015¢e
rpanuna» gorosddexra
13 Hasnenwne ceeta. Onbirel [1. H. JIeGenena. bu6nuorexa [IOK
XUMHYECKOE NEUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckre ycTpoucTBa U MPAKTHYECKOE
44 npuMeHeHue: poTorIeMeHT, GOoTONATIHK,
cCoNTHeYHas OaTrapesi, CBETOUO]T
45 Pemenne 3agau no reme « 1€MEHTHI bubmuoreka [JOK
KBAaHTOBOW ONTHUKW https://m.edsoo.ru/ff0d0302
Mogpens atoma ToMcoHa. OnbITH
bu6mmoteka [JOK
46 Pesepdopna mo paccessHUIO 0-4aCTHII.
https://m.edsoo.ru/ff0d091a
[InaneTapHast MoJenab aToMa
bubmnoteka [IOK
47 [Toctynater bopa 1
https://m.edsoo.ru/ff0dOafa
Nznyuenue u nornouieHne GOTOHOB MpU
i ¢ P bubmorexa [JOK
48 MEepexXo/ie aTOMa C OJTHOTO YPOBHS SHEPTUU
. https://m.edsoo.ru/ff0dOafa
Ha apyroil. Buael ciekTpoB
BosiHoBBIE cBOMCTBa YacTull. BOJHBI fie
49 Bpoitns. KopnyckynsipHo-BOTHOBOM bu6nuorexa [IOK
nyanu3M. CHOHTaHHOE U BBIHYXJEHHOE https://m.edsoo.ru/ff0d0ca8
W3ITydeHHUE
OTKpbITHE PAAMOAKTUBHOCTHU. OTBITHI
50 Pesep do ;[I; I10 ONPEICIICHUIO COCTaBa bubmmorexa [IOK
POOP P https2/m.edsoo.ru/fR0d0Fd2
PaTMOaKTHBHOTO U3TYICHUS
CpoiicTBa anb(da-, 6eTa-, raMMa-u3JIydeHHUS.
51 BiusHue paguoakTUBHOCTH HA KUBBIE

OpraHU3MBbI
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52

OTtkpsITHE TPOTOHA U HENTpPOHA. M30TOMBI.
Anbda-pacniaz. IIEKTPOHHBIN U
MO3UTPOHHBIH OeTa-pacnai. ['amma-
U3IydeHue

bu6mmoteka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HYKJIOHOB B siJipe. SnepHbie
peakiuu. Snepusiit peaktop. [IpobGnemsr,
MEePCIEKTUBBL, AKOJIOTUUECKUE ACTIEKThI
AJIEPHON YHEPTETUKH

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

54

DneMeHTapHble YacTUIlbl. OTKpbITHE
MO3UTPOHA. MeTo1bl HAaOIIOAeHUS U
perucTpanuu 3JI€EMEHTaPHBIX YaCTHULI.
Kpyraeiii cron «@yHaaMeHTalnbHbIE
B3anMoieiicTBUsA. EAMHCTBO (hr3muecKoit
KapTHUHBI MUPa»

bubmorekxa [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mnoro neba. Co3Be3ausi, sipkue
3BE3/1bl, TNIAHETHI, UX BUIUMOE JIBU)KCHUE.
ConHeuHas cUCTEMA

56

Comnuite. ConHeunas akTUBHOCTE. McTOUHUK
sHeprun CoJiHIIa U 3BE3]T

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3ABI ITTaBHOM ITOCIEIOBATEIBHOCTH.
Bnyrpennee crpoenue 38€311. CoBpeMeHHbIE
MPEICTaBICHUS O TPOUCXOKICHUU U
spomonuu CoJHIIA U 3BE3 ]I

58

Mieunsiit [Iyre — Hama ['anaktuka.
Tlomoxxenue un aBrxeHune CoiiHIIa B
lNanaktuke. ['anaktuku. YEpHBIE NBIPHI B
sipax rajlakTHK
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59

Bcenennas. Pa3z6eranne ranaktuk. Teopus
Bonbioro B3peiBa. PennkToBOE M3ITydeHUE.
Meraranaktuka

60

Hepemennpie mpo0ieMbl aCTPOHOMUHT

61

KonTtponbHas paboTta « DneMeHTHI
aCTPOHOMUHU U aCTPOPUZHKI»

62

OO6oOmaronmii ypok. Posb pusmku u
ACTPOHOMMU B 9KOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COITMAJIBHOM M S TUUECKOI
chepax AesITeIHPHOCTH YEIOBEKa

63

OO6oOmaronmii ypok. Posb u Mmecto ¢pusuku
U aCTPOHOMUH B COBPEMEHHOU HAy4YHOUI
KapTHHE MUPA

64

O6o6maronmii ypok. Pons pusnueckoit
TeopuH B (GOPMHUPOBAHUH TIPEACTABICHHIA O
¢buznyecKkoii KapTUHE MUPA
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