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COJAEP/KAHUE OBYYEHUA
10 KJTACC

Paszjnen 1. ®usuka u MeTOAbI HAYYHOT0 MO3HAHUSA

®usuka — Hayka o npupoze. HayduHbie MeTOIbl MO3HAHUS OKPYXKAKOIIEro Mupa. Posb sKCEepUMEHTa M TEOpPUH B MPOLECCEe MO3HAHUS
MPUPOJIBI. DKCIIEPUMEHT B (PU3HKeE.

MonenupoBanue (pU3MUECKUX SIBICHUNA W TporieccoB. Haydnple rumote3bl. Ou3nveckre 3aKOHbI U TEOPUU. | paHUIBI TPUMEHHUMOCTH
¢bu3nueckux 3aKoHOB. [IpHHIMIT COOTBETCTBUSI.

Ponb 1 MecTo husuku B GOpMUPOBAHUN COBPEMEHHOM HAyYHOU KApTUHBI MUPA, B IPAKTUYECKON ACSITETbHOCTU JTIOACH.

Jlemoncmpayuu

AHanorobie ¥ U(PPOBBIC U3MEPUTEIILHBIC IPUOOPHI, KOMITBIOTEPHBIE TaTYHKH.

Pa3zpen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe 1BukeHrue. OTHOCUTEIbHOCTh MEXaHUYECKOT0 IBMKeHus. Cuctema otcuéra. TpaekTopus.

[lepemenienue, ckopocTh (CpeaHssi CKOPOCTb, MTHOBEHHAsl CKOPOCTh) M YCKOPEHUE MAaTepUabHON TOYKU, UX MPOEKIMHU HA OCH CHUCTEMBI
koopauHat. CrojkeHne nepeMerieHnii U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOPEHHOE MpPsIMOJMHENHHOE ABWXKeHHe. ['paduku 3aBUCUMOCTH KOOPIMHAT, CKOPOCTH, YCKOpPEHHs, HMyTH HU
IIEpEMELIEHUS MaTEPUAIbHON TOYKU OT BPEMEHH.

CBoOoaHoe majenue. Y cKopeHrue CBOOOTHOTO M ICHHS.

KpuBonuHueliHoe nBukeHue. [[BUKeHNEe MaTEPUAIIBHONW TOYKH 110 OKPYKHOCTH € TIOCTOSSHHOM IO MOAYJIKO CKOPOCTBIO. YTJIOBasi CKOPOCTS,
JTMHEeWHas ckopocTb. [lepuon u yacrota oOpamenus. LleHTpocTpeMUTENbHOE YCKOPEHHE.

TexHnuyeckue ycTpoiCTBa U MPAKTUYECKOE IPUMEHEHNE: CITUAOMETD, IBUKEHUE CHAPSIIOB, LIEIHBIE U PEMEHHBIE TIEpEayn.

Jlemoncmpayuu

Monens cucteMbl 0TCUETa, MIUTIOCTPALlUs KHHEMAaTHYECKUX XapaKTEPUCTUK JIBUYKEHUSI.

[IpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tagenuie Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.

Habmtoienue aBrxeHus Tena, OpoleHHOTro Mo/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOJHOTO MaeHHUsL.



HanpaBiieHne ckopocTH IpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamoptuie pabomol

N3yueHnne HepaBHOMEPHOTO IBUKEHUS C LIEJIbIO ONPEIEICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOLIEHMSI MEXAY IYTSIMHM, NPOMIAEHHBIMM TEJIOM 3a IOCJIEI0BATENIbHBIE PAaBHbIE MPOMEXYTKH BpPEMEHH IIpU
PAaBHOYCKOPEHHOM JIBU’KEHHMM C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApPUKa B BI3KOU KUJIKOCTH.

N3ydenue nBuxenus Teaa, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunnun otHocutenbHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. IHEeprmanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HproToHa ayigs MarepuanbHOW TOuku. Tpetuil 3akoH HbroTtona nis
MaTepualbHbIX TOUEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuuyeckas CKOpOCTb.

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

Tpenue. Bunel Tpenust (mokosi, ckonbxenusi, kauenus). Cuna tpenusa. Cyxoe tpenue. Cuna TpeHUs! CKOIBXKEHUS U CHJIA TPEHUS TOKOS.
Koaddunment tpenus. Cuna conpoTUBIICHUS IPU JBUKEHUH Tea B dKUAKOCTU WM Tra3e.

[TocTynaTensHOE M BpaIIaTeIbHOE ABMKEHUE a0COMIOTHO TBEPIOTO TEA.

MoOMEHT CuiIbl OTHOCHUTENIBHO OCH BpameHus. [1inedo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO TeEA.

TexHuueckue ycTpoicTBa U MPAKTUUECKOE IPUMEHEHNE: TOAIINITHUKY, IBUKEHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHMe NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIONIUX TEI.

Bropoii 3akon HeroToHa.

N3smepenue cu.

Crnoxenue cui.

3aBUCUMOCTb CHJIBI YIIPYTOCTH OT Je(popMaIiu.

HeBecoMocTs. Bec Tena npu yCKOpEHHOM MOIbEME U aJCHUH.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buabl paBHOBeCHS.

Yuenuueckuii sxkcnepumenm, 1abopamopnule pabomuol

N3ydenue neuxenust Opycka 1o HaKJIOHHOW MIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHIT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U PE3MHOBOM 00pasiie, OT ux nedopMaluu.

UccnenoBanue ycioBuid paBHOBECHS TBEPAOTO TEa, UMEIOIIET0 OCh BpaIllCHUS.

Tema 3. 3akonsl coxpanenusn 6 Mmexanuke

Nmnynbsc maTepuanbHON TOUKH (T€Ja), CUCTEMbl MaTEepUANIbHBIX TOYEK. IMIyJIbC CUJBI U M3MEHEHUE UMITYJIbCa Tela. 3aKOH COXpPaHEHUs
UMITyJIbca. PeakTuBHOE JIBUIKEHHE.

Pabotra cribl. MOIIHOCTE CHJIBL.

Kunerndeckast sHeprusi MaTepuaibHON TOUKH. Teopema 00 M3BMEHEHUN KUHETUYECKOU SHEPTHH.

[TorenumanpHas sSHeprus. l[loTeHIManbHAs 3HEpPrus ymnpyro AeGOPMUPOBAHHON MpYyXKHUHBL [lOTEHIMAbHAS JHEPrHs Teina BOJIU3H
IIOBEPXHOCTU 3€MJIU.

[ToTeHnuanpHble U HEMOTEHITMAIBHBIC CHUJIbI. CBsA3b pabOTHl HEMOTCHIIMAIBHBIX CHJI C U3MECHEHUEM MEXaHHUYECKOW SHEPTHH CHCTEMBI TEI.
3aKOH COXpaHEHMSI MEXaHUYECKON SHEPIHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue ycTpocTBa U MPAKTUYECKOE IPUMEHEHHUE: BOAOMET, KOTIEP, MPYKUHHBIN MUCTOJIET, IBHKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITyJIbCa.

PeakTtuBHOC ABHKCHHE.

[lepexon noTeHLIMAIbHON YHEPTUM B KHUHETUUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3ydenne abCOMIOTHO HEYNIPYTOTo yAapa ¢ TOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CUITBI C U3BMEHEHHWEM MEXaHWYECKOM SHEPTuU Tella Ha MPUMEPE PACTHKEHUS! PE3HHOBOTO HKI'yTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYUECKOU Meopun

OCHOBHbBIE MOJIOKEHHSI MOJIEKYIISIPHO-KHHETHUECKONW TEOPUH M MX ONBITHOE 00ocHOBaHUE. bpoyHoBckoe nBmxenue. Auddysus. Xapakrep
JBUKEHMSI U B3aMMOJEMCTBUS 4acTHIl BellecTBa. MoJEIN CTPOEHHUs Ta30B, XKUAKOCTEH M TBEPABIX TEI U OOBSCHEHHE CBOWCTB BEIIECTBA Ha
OCHOBE ATUX Mojienel. Macca u pazmepsl mosiekyi. KonnuectBo BemecTtBa. [loctosaHas ABoraapo.

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

Mogens uaeanbHoOro raza. OCHOBHOE YpaBHEHUE MOJIEKYIISIPHO-KMHETHUECKOW TEOpUH HJIeIbHOrO ra3a. AOCONIOTHas TeMmepaTypa Kak
Mepa CpeaHeld KHHETHYECKOW HSHEpPruu TEIUIOBOTO ABWKeHHs vactull raza. [llkama temneparyp KenbBunHa. ['a30Bbie 3aKOHBI. YpaBHEHHE



MenneneeBa—Knaneiipona. 3akon [ampToHa. M3omporecchl B HAEaIbHOM Tra3e C IOCTOSHHBIM KOJHUYECTBOM BellecTBa. I paduueckoe
IIPEJCTaBICHUE U30MPOLIECCOB: U30TEPMa, U30X0pa, n300apa.

TexHuueckue ycTpoicTBa U IPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OmnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOECHHUE BellecTBa, (PoTorpaduu MOJIEKYJ OPraHUYeCKUX COeTMHEHUN.

OmnbiThl 0 AU Y3UH KUAKOCTEH U Ta30B.

Mogens OpOyHOBCKOTO JBUXKEHHUS.

Mogens onbita LlTepHa.

OnpIThI, JOKa3bIBAOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOAECUCTBHSL.

Monens, HIUTFOCTpUpYIOLIas IPUPOLY AABJICHUS ra3a Ha CTEHKH COCYAA.

OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSIHUS UI€aJIbHOTO ra3a, U30IpOLIECCHI.

Vuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Onpenenenre Macchbl BO3/lyXa B KJIaCCHOM KOMHATe Ha OCHOBE U3MEpPEHUI 00bEMa KOMHATBHI, IaBJICHUS U TEMIIEPATypbl BO3/1yXa B HEH.

HccnenoBanue 3aBUCMMOCTH MEX]y ITapaMETPaMU COCTOSIHUS pPa3peKEHHOT0 Tra3a.

Tema 2. Ocnoevt mepmoounamuku

Tepmonnnamuyeckasi cuctema. BHyTpeHHSS SHEprusi TEPMOJMHAMUYECKON CUCTEMBI U cOco0bl €€ n3MeHeHus. KonndyecTBo TEmnoTsl U
pabota. BHyTpeHHS SHEPrHsi OAHOATOMHOTO MACATBHOTO Ta3a. Buasl Teruionepenayn: TEIUIONPOBOAHOCTh, KOHBEKIUS, H3IIyudeHHE. Y AeTbHas
TEII0EMKOCTH BeliecTBa. KonmuecTBO TEIIOTHI IPpU TeIUIonepeiaye.

[Tonarue 06 apnabatHoM mpouecce. IlepBbril 3akoH TepmoauHamMuku. [IpuMeHeHHe NepBOro 3aKoHa TEPMOJMHAMMKHM K H3O0MPOLIECCAM.
I'paduueckas uHTEprpeTanys padboThI rasa.

Bropoii 3akon TepmoannamMuki. HeobpaTuMOCTh TPO1IECCOB B MIPUPO/IE.

TennoBele MamuHbl. [IpuHIMIBL JeHCTBUS TEMIOBBIX MalKH. [IpeoOpa3zoBaHus sHEpruu B TEIJIOBBIX MamnHax. Koadduiuent nonesHoro
neiicTBus TerioBoi MamuHel. Lukin KapHo u ero koa¢g¢unueHT noie3Horo eicTByus. Konorndeckue npoodaeMbl TEIUIOHEPTeTHKH.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATellb BHYTPEHHETO CrOpaHusi, ObITOBON X OJOAMIbHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpeHHEW HHEPruM Tejla MpPHU COBEpPIIEHHHM pPAaOOTHI: BBUIET MPOOKM U3 OYTBUIKM MOJ JIEHCTBHEM CXATOro BO3AyXa,
HarpeBaHue 3(pupa B JaTyHHOH TpyOKe MyTéM TpeHUs (BUIACOAEMOHCTPALIUS).

V3MeHeHrne BHYTpEHHEH dHEprun (TeMIiepaTypsl) Teja MpH TeIuionepeiaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLUIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTaTeNsl BHYTPEHHETO CrOpaHusi, peaKTUBHOIO JBUTATES.



Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

N3Mepenne yienbHOM TeIIOEMKOCTH.

Tema 3. Acpezcamnuie cocmosanusn eeuyecmea. Dazoswvie nepexoont

[TapoobpazoBanue u koHAeHcanus. Mcnapenue w kumneHue. AOCONIOTHAS W OTHOCHTENbHAs BIAXKHOCTH BO3ayxa. HachIeHHBIA map.
VY aenpHas TEIIOTa MapooOpazoBaHusi. 3aBUCHUMOCTh TEMITEPATYPhI KUTICHUS OT JaBJICHUS.

Teépnoe teno. Kpucrannmnyeckue u amopHblie Tena. AHU30TPONHS CBOMCTB KpUcTa/LIoB. JXKuakue kpuctayisl. CoBpeMEHHbIE MaTEPUATIBL.
[1naBnenue u kpuctauM3anus. Y aelibHas TerioTa miasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckue ycTpoicTBa U MPAKTHUYECKOE MPUMEHEHUE: TUTPOMETP U MCUXPOMETP, KATOPUMETP, TEXHOJIOTUH MOJIYYCHHS] COBPEMEHHBIX
MaTepuasoB, B TOM YUCIIE HAHOMATEPHAJIOB, © HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIEHHBIX MTAPOB.

Kunenue npu moHW>KEHHOM JaBJICHUU.

CriocoObl U3MepeHus BIaKHOCTH.

Habnroienne HarpeBaHus ¥ IJIaBJICHHS KPUCTANIMYECKOTO BEIECTRA.

JleMoHCTpausi KPUCTAILIIOB.

Vuenuueckuii sxcnepumenm, 1a6opamophvie pabomul

N3mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3TyXa.

Pasnen 4. daekrpoamHaMmnka

Tema 1. Inekmpocmamuxa

OnexTpuzanus Teia. DIEeKTpUUecKuil 3apsaz. /IBa BuAa ayieKTpudecKux 3apsiaoB. [IpoBOIHUKM, JUAIEKTPUKU U MOJYIPOBOJHUKH. 3aKOH
COXpaHEHUs JIEKTPUYECKOr0 3apsia.

Bsaumopeiicteue 3apsanoB. 3akoH Kynona. TodeuHslid ayekTpudeckuil 3apsa. DnekTpuueckoe mnosie. Hanmpspk€HHOCTH 3IEKTPUUYECKOTO
noist. [IpuHIMI cynepno3unuy MEeKTPUYECKUX Mosei. JIMHNK HanpsyKEHHOCTH 3JIEKTPUYECKOTO TTOJIS.

Pa6ora cui anekrpocrarudeckoro mnois. [lorennuman. PazHocts notennmanos. [IpoBOAHUKN M JUAEKTPUKU B 3JIEKTPOCTATHUECKOM IOJI€.
JusnekTpudeckas IPOHULIAEMOCTb.

OnexrpoéMmkocTs. KoHeHcaTop. DneKTpOEMKOCTD INIOCKOTO KOHIEHCATOpa. DHEPIHs 3apsKEHHOT0 KOHIEHCATOpa.

TexHuueckue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHHE: JJIEKTPOCKOIN, DSJIEKTPOMETP, HIIEKTPOCTATHYECKAs 3alluTa, 3a3eMJICHUE
ANEKTPONPUOOPOB, KOHJEHCATOP, KOMMMPOBAJIBHBIN anmnapar, CTpyHHbBIN IPUHTED.



Jlemoncmpayuu

YCTpoicTBO M MPUHIUIT JEHCTBUS SJIEKTPOMETPA.

BiaumopeiicTBue Ha3IEKTPU3OBAHHBIX TEJ.

DIEKTPUUECKOE M0JI€ 3apsSyKEHHBIX TEI.

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE.

DneKTpocTaTHuecKas 3aluTa.

JIMDIIEKTPUKHU B DJIEKTPOCTATUUECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCAaTOpa OT IUIOIAAM IIJJACTHH, PACCTOSIHMS MEXAY HHUMHM UM JIUAJIEKTPUYECKOU
IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3mepenue 35eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit Inekmpuyeckuit mox. Toku 6 paziuunvix cpeoax

DNEeKTpUYECKHUM TOK. Y CIOBUS CYLIECTBOBAHMS 3JIEKTpUUECKOro Toka. Mcrounuku toka. Cuia Toka. IlocTossHHBIN TOK.

Hanpsixenue. 3akon Oma aJid yyacTka Henu.

DNEKTPUUECKOE CONPOTUBJIEHHUE. Y IEJIbHOE COINpPOTHUBIIEHUE BellecTBa. [locnenoBaTenbHOe, MapajulebHOE, CMEIIAHHOE COEIUHEHHE
IIPOBOJHUKOB.

Pabota snexktpuueckoro Toka. 3akon Jlxoyns—Jlenna. MomHOCTb AIEKTPUUECKOTO TOKA.

DNEeKTPOABUKYIIAasl cujla M BHYTPEHHEE COMPOTHUBIICHWE MCTOYHUKA Toka. 3akoH Oma Jisi MOJMHOW (3aMKHYTOM) DIEKTPHUYECKON IIEMH.
KopoTkoe 3aMbIkaHue.

DneKTpOHHas IPOBOJAUMOCTb TBEPABIX METAUIOB. 3aBUCUMOCTh COIPOTUBIICHUS METAJJIOB OT TemrnepaTypbl. CBEpXIpOBOIUMOCTb.

DnexTpuueckuil TOK B Bakyyme. CBOICTBa 3J€KTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHass W TNpPUMECHas MPOBOAMMOCTb NOJIYHNpoBOAHMKOB. CBoiicTBa p—n-nepexona. IlomympoBogHHKOBBIE
pUOOPBHI.

DNeKTpUUECKU TOK B pacTBOpPAX M paciljlaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAS AUCCOIMALIMSL. DIEKTPOIIHU3.

DneKTpruYeCcKHil TOK B ra3ax. CaMoCTOATENbHBIN U HECAMOCTOATENbHBIN pa3psa. Monnus. [lna3ma.

TexHuueckue ycTpoWCTBa M MPAKTUUYECKOE MPUMEHEHHUE: aMIIEpMETpP, BOJIBTMETpP, PEOCTAT, UCTOYHUKHU TOKA, BJIEKTPOHArpeBaTeIbHbIE
npuOOpBI,  DJIEKTPOOCBETUTENbHbIE MPUOOPHI, TEPMOMETP CONPOTHUBIEHHS, BaKyyMHBIH JAHOJA, TEPMHUCTOPHI M  (HOTOPE3UCTOPHI,
MIOJIYTIPOBOJTHUKOBBIH MO/, TaJbBaHUKA.

Jlemoncmpayuu



W3mepenue cuipl TOKa U HAIIPSKEHMUSL.

3aBUCUMOCTD CONPOTUBIICHUS [UJIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI, TUIOIIAIU TIOMIEPEUHOr0 CEYEHHS U MaTepHara.

CMmenianHoe coeJUHEHHE MPOBOJHUKOB.

[Ipsimoe n3MepeHue 3IeKTpOoABUKYIIEN cuibl. KOpoTkoe 3aMblKaHHE TajIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTHUBIICHUS.

3aBUCUMOCTD COIIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE 3JIEKTPOITUTOB.

HckpoBoii pa3psii U IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI TPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

N3ydeHne cMEIIaHHOTO COeTMHEHUS Pe3UCTOPOB.

N3mepenue 3meKTpOABMKYIIEH CHUITbl MICTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTHUBIICHUS.

HaGurotenune amekTposu3a.

Me:xnpeameTHble CBSI3U

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 kiiacce oCylIeCTBISIETCS ¢ YUETOM COAECPKATEIBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMu
MaTEeMaTHKH, OUOJIOTUH, XUMUU, Teorpaduu U TEXHOJIOTHH.

Mescnpeomemusie noHsamus, CBSI3aHHbIE ¢ U3YUYEHHEM METOOB HAYYHOTO IO3HAHUS: SIBICHUE, HAYYHBIH (akT, rHImoTes3a, (pusndyeckas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOJI0IeHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMBbl YpaBHEHUM, TnHelHas (QyHKIus, napadoia, runepoosa, ux rpauKu U CBOMCTBA, TPUTOHOMETPUUYECKUE
(YHKLIMU: CHHYC, KOCUHYC, TAaHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPHl M MX MHPOEKIMHM HAa OCH KOOpPJIUHAT,
CJI0)KEHHE BEKTOPOB.

buonoeus: mexanmdeckoe IBIKEHUE B >KHBOUM Tpupoje, nuddys3usi, ocMOC, TEII00O0MEH >KMBBIX OPraHU3MOB (BUIbI TEIJIONEpEIadH,
TEIJIOBOE PAaBHOBECHE), JIEKTPUUECKHUE SIBICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOECHHE BELIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb BEILECTBA, MOJISIpPHAsl Macca, TEIJIOBBIE CBOMCTBA TBEPABIX
TeJN, KUAKOCTEN U Ta30B, JJIEKTPUUYECKHE CBOMCTBA METAJUIOB, JIEKTPOJIUTHYECKAs JUCCOLUALNS, TalbBaHUKA.

l'eocpagpus: B1axXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonozus: npeoOpa3oBaHNE JABMXKEHUN C UCIOJIb30BaHUEM MEXAaHU3MOB, YUET TPEHHUS B TEXHHUKE, MOAIIMITHUKY, UCIIOJIb30BAHNE 3aKOHA
COXpaHEHMs MMIYJIbCca B TEXHUKE (pakera, BOAOMET M JApyrue), ABUraTellb BHYTPEHHEr0 CropaHus, napoBas TypOuHa, OBITOBOM XOJIOAWIBHUK,
KOHJUIMOHEDP, TEXHOJIOTMH MOJIYYEHHs] COBPEMEHHBIX MAaTEpUAJIOB, B TOM YHCJI€ HAHOMATEPHAJIOB, U HAHOTEXHOJOTHH, DJIEKTPOCTATHYECKas
3aIMTa, 3a3eMJICHUE SJIEKTPONPHOOPOB, KCEPOKC, CTPYHHBIN NMPHUHTEP, dJIEKTPOHATPEBATEIbHBIE MPUOOPHI, JIEKTPOOCBETHTEIBHBIE MTPUOOPHI,
rajibBaHuKa.



11 KJTACC

Paznen 4. DiekTpoamHaMuKa

Tema 3. Maznummnoe none. IneKmpoMacHUMHAA UHOYKUUA

[TocrossnHbie MarHuThl. B3anmoaeiicTBHE TOCTOSHHBIX MArHUTOB. MarHutHoe mosie. BekTop MarHuTHOW WHAYKUUM. [IpuHumn
CyNEPHO3UIIMU MarHUTHBIX TOJeH. JIMHUKM MarHuTHON MHAYKIMKU. KapTiHa TMHUIT MarHUTHOW UHAYKIUH TOJIsl TIOCTOSHHBIX MarHUTOB.

MarnuTtHoe moJjie TpOBOJHUKA ¢ TOKOM. KapThHa JUHUN MHIYKIMKW MarHUTHOTO TOJIA JUIMHHOTO MPSIMOTO MPOBOJAHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MPOBOJAHMKA, KaTyIIKK ¢ TokoM. OnbIT Dpcrena. BzanmonelicTBie NpoBOJHUKOB C TOKOM.

Cuiia AMniepa, €€ MOJyJIb U HAallpaBJICHUE.

Cuna Jlopenua, e€ Moaynb U HanpaBlieHUE. [[BrKeHNE 3apsXKEHHOM YacTHIIBI B OJJHOPOIHOM MarHUTHOM mone. Pabota cumsl Jlopeniia.

SIBneHue HNEKTPOMArHUTHOM WHAYKIMU. [lOTOK BeKTOpa MarHUTHOM WHAYKIHMH. OJEKTPOJABIIKYINAS CHJIA WHIYKIUH. 3aKOH
JJIEKTPOMAarHUTHOM MHAyKuuu Papanes.

Buxpepoe snekTpudeckoe mnoje. DIEKTPOABIKYIIAs Cuila WHAYKIMU B IPOBOJHHUKE, JBMXKYHIEMCS IOCTYNATEIbHO B OJHOPOJHOM
MarHMTHOM IIOJIE.

[IpaBuio JleHna.

NHnykTUBHOCTD. SIBICHME CAMOUHIYKIIMH. DJIEKTPOBUKYIIAS CHJIa CAMOMHTYKITUH.

DHeprusi MarHUTHOTO TOJISt KATYIIKUA C TOKOM.

DNEeKTpOMarHuTHOE MoJe.

TexHUUeckue yCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: MOCTOSHHBIE MAarHUThI, 3JEKTPOMArHUThl, 3JEKTPOJIBUraTelb, YCKOPUTEIU
AJIEMEHTAPHBIX YaCTUII, UHIYKIIMOHHAS T1€Yb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTyYKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TIOJIS.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIa Ha MOHBI JJIEKTPOJIUTA.

SBneHne HIMeKTPOMAarHUTHON UHAYKITHH.

[IpaBuio JleHna.



3aBUCUMOCTBD JIEKTPOJBUKYILEN CUIIBI UHIYKIIMU OT CKOPOCTH M3MEHEHHUSI MarHUTHOT'O MOTOKa.
SIBneHune caMOMHTYKIHH.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

N3ydyeHre MarHUTHOTO TOJISl KaTYIIKHU C TOKOM.

HccnenoBanue 1eHCTBUSA IOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBieHUs 2IEKTPOMArHUTHOM WHIYKIIHH.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUS

KonebarenbHnas cucrema. CBoOoaHble MexaHndeckue kosebanus. ['apmonnmdeckue konebanus. Ilepuoa, dactora, ammuiutyga U ¢asza
konebanuid. IlpyxuHHBIH MasgTHUK. MaTemaTudyeckuil MasTHUK. YpaBHEHHE TIapMOHUYECKHUX Kojiebanuil. IlpeBpaiienue sHepruu npu
rapMOHUYECKUX KOJIEOaHUX.

Konebarenbubiii kOoHTYp. CBOOOIHBIC SJEKTPOMArHUTHBIE KOJIEOAHUS B HJICATHBHOM KOJEOATEIPHOM KOHType. AHAIOTHS MEXKIY
MEXaHUYECKUMH U JIEKTPOMarHuTHbIMH KosnebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs! SHEPTUH B UICATIbHOM KO0Jie0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaroliux KosneOaHHsX. BbIHyXeHHbIE MexaHWuyeckue KosebaHus. PezoHaHC. BbIHYX/I€HHbIE 37€KTpPOMarHUTHBIE
Kose0aHusl.

[lepemennbiii Tok. CHHYCOUMJANIbHBIN NEPEMEHHBIH TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIMTY/AHOE U JEHCTBYIOIEE 3HAUEHUE CHUJIbI
TOKa U HANPSKEHHUS.

Tpancdopmarop. IIpousBoacTBo, mepenada U MOTpeOJIEHHE SJIEKTPUUECKOW SHEPruM. ODKOJIOTHYECKME PHUCKH IpU IPOU3BOCTBE
ANEeKTpo3Heprun. KylbTypa NCnoap30BaHus AJIEKTPOIHEPTUH B IIOBCEIHEBHOM JKHU3HH.

TexHnueckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: FIEKTPUUECKUI 3BOHOK, FT€HEpaTOp NEPEMEHHOT0 TOKa, JIMHUU 3JIEKTpoIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojaeOaTeaIbHON CUCTeMBI (MTPYKUHHBIA WIM MaTeMaTHYECKUI MasTHUK).

Habmronenue 3aTyxaronmx KojaebaHuii.

HccnenoBanue cBONCTB BIHYXK/IEHHBIX KOJIeOaHUM.

Hab6mronenue pezonanca.

CB00OIHBIE JIEKTPOMArHUTHBIE KOJIeOaHMS.

OcumsutorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAMPSKEHUS. OT BPEMEHH ) JJIS 3JICKTPOMArHUTHBIX KOJIeOaHH.

Pe3onanc npu nocnenoBaTenbHOM COETUHEHNH PE3UCTOPA, KaTYIIKW HHAYKTUBHOCTH U KOHJEHCATOPA.

Monenb TUHUY 3JIEKTPOIIepeIadH.



Yuenuueckuii sxcnepumenm, 1a6opamopmvie pabomul

HccnenoBanue 3aBUCUMOCTH NIEpUOAa MaJIbIX KOJIeOaHUI rpy3a HA HUTU OT JUIMHBI HUTU U MaccChl Tpy3a.

HccnenoBanue nepeMeHHOro TOKa B LEMU U3 MIOCJIEI0BATEIbHO COEAMHEHHBIX KOHIEHCATOPA, KaTyIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazZHuUmMHble 60JIHbL

MexaHuueckue BOJIHBI, ycioBUs pacripoctpaHeHus. llepuoa. CkopocTs pacrpocTpaHeHHsl M JJIMHA BOJHBIL. [lonepednble U MpoJobHbIE
BOJIHBIL. IHTepdepeHnns u Aupakiuus MEXaHUM4eCKUX BOJIH.

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

DNEKTPOMarHUTHHIE BOJIHBI. Y CJIOBUS U3Iy4EHUsI 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHuas opuenrtanus BektopoB E, B, V B anexkTpoMarautHoi
BosHe. (CBOMCTBAa DJNEKTPOMArHUTHBIX BOJIH: OTpPaKEHHE, MpeJOMIICHHE, monsgpu3anus, audpakuus, wuHTepdepenuns. CKoOpocTb
3JIEKTPOMArHUTHBIX BOJIH.

[Ikana >neKTpoMarHUTHBIX BOJH. [I[puMeHeHre AIeKTPOMArHuTHRIX BOJIH B TEXHUKE U OBITY.

[IpuHIMIIB paTUOCBA3U U TEJIEBUACHUS. Paaronokanus.

DNEeKTPOMarHMTHOE 3arpsi3HEHNE OKPYKAIOIIEH CpeJIbl.

TexHuueckue ycTpocTBa M IMPAKTHYECKOE MPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTBHI, YJIbTPa3BYKOBas JAMArHOCTUKA B TEXHUKE U
MEIUIINHE, pajiap, paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBU-neub.

Jlemoncmpayuu

OO6pazoBanue U PaCIpPOCTPAHCHHUE MOMEPEUHBIX U TIPOIOJIBHBIX BOJIH.

Konebmromnieecs Te10 Kak UCTOUYHUK 3BYyKa.

HabmroneHnue oTpaxeHus U MpesoMIIeHUs MEXaHUUECKUX BOJIH.

Habmtonenue nnrepdepeHunu u Juppakiiui MEXaHHYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue cBs3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTY/I0M M 4aCTOTOM KOJIeOaHUH.

HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTpakeHUE, MPEeIOMIICHHUE, MOJSIpU3aius, Ju(paKius, HHTephepeHIHs.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonuHeitHOe pacnpocTpaHeHUE CBeTa B OMHOPOAHOM cpene. JIyd cBeta. ToueuHblii HCTOYHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoenne n300paxxeHui B TIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3akOHBI MpenoOMJIeHHS CBeTa. AOCONIOTHBIM MOKazaTesnb mpenomsieHus. [lomHoe BHYTpeHHee OTpaskeHHe.
IIpenenbHbIi Yo MOJHOTO BHYTPEHHETO OTPAXKEHMSL.

Hucnepcus cseta. CnoxHbIi cocTaB Oesnoro cBera. LIBer.



CoOuparome U pacceuBaroliie JIMH3bL. ToHKasg nuH3a. DOKYCHOE pacCTOSHHE W ONTHYeCKas CHila TOHKOW muH3BL. IlocTpoenue
M300paXeHU B COOMPAIOLINX U paccenBaroluX JuH3ax. PopMyiia TOHKOH JIMH3BL. Y BEJIMYCHHE, JaBaeMOe JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKOM ONTHUKH.

BonnoBast ontuka. MuHtepdepennms cBera. KorepeHTHble HMCTOYHHKH. YCIOBHUA HAONIOJCHUS MAaKCHMyMOB M MHHHMYMOB B
uHTEP(PEPEHITMOHHON KapTUHE OT JBYX CHH(A3HBIX KOTCPEHTHBIX HCTOYHUKOB.

Hudpakius ceeta. Judpakunonnas pemeTka. Y ciioBue HaOM0IEHUS INIaBHBIX MAKCUMYMOB MIPH NaIeHUH MOHOXPOMAaTHYECKOIO CBETa Ha
TUGPAKIIMOHHYIO PEHIETKY.

IHonspusanus ceera.

TexHuueckue ycTpoHCTBa M NPAaKTUYECKOE NMPUMEHEHME: OYKH, JIyna, (oToammapar, NMPOEKIHMOHHBIM ammapar, MUKPOCKOI, TEJIEeCKOIl,
BOJIOKOHHAS OINTHKA, TU(PpaKIIMOHHAS penIéTKa, MOJISIPOU/I.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHue, OTPaXKEHUE U IpejoMiIeHre cBeta. OnTruueckue nprudopsl.

[TonHoe BHyTpeHHEe oTpaxenue. Moens CBeToBOAA.

HccnenoBanune cBOWCTB 300paKeHHI B TUH3AX.

Mopenu MUKpOCKoOMa, TEJIECKOIA.

Habmronenne naTepdepeHnnn crera.

HaGmonenne nudpakmuu cBera.

Hab6nronenue qucnepcuu cera.

IlosydyeHne ciekTpa ¢ IOMOIIBIO IPU3MBI.

[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKIIMOHHON PEIIETKY.

Habntoienue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

N3mepenne nokasaresns nIpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBOWCTB N300paxeHH B TUH3AX.

HabGmronenue qucnepcuu cera.

Pa3nes 6. OcHOBBI cleHAJIBLHOM TEOPHH OTHOCHTEIbHOCTH
I'paHuipl NPUMEHMMOCTH KJIACCHUUECKONM MeXaHuKH. [locTymarel crnenuanbHOM TEOpHUHM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJIYJIS
CKOpPOCTH CBETa B BaKyyMe, IPUHIIMI OTHOCUTEILHOCTA JUHILITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMEIJICHHE BPEMEHH M COKPAILEHUE JUIUHBI.



OHeprus U UMIYJIbC PEISITUBUCTCKON YaCTHILIBI.
CBs13p MacChl C SHEPTUEH U UMITYJIbCOM PEJIITUBUCTCKON YaCTHULbI. DHEPIUs MOKOS.

Paszpnen 7. KBanToBas puszuka

Tema 1. Dnemenmovl KGAHM OGO ONMUKU

®otonbl. opmyna [Tnanka cBs3u SHEPrHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJIbC (POTOHA.

OtkpoiTue u uccnenoanue Gorordpdexra. Onbitel A. I'. CtonmeroBa. 3akoHbl Pororddexra. YpaBHeHue DiHmTeHHA s hoTodDdekTa.
«Kpacnas rpanuna» porodddexra.

Hasnenue ceera. Onbitsl [1. H. JleOenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuyeckue yCcTpoicTBa U MpakTUYeCKoe MpUMeHeHue: (hOTOAIEMEHT, POTOAATYNK, COJTHEUHas: OaTtapesi, CBeTOAUO.

Jlemoncmpayuu

®oTo3peKT Ha YCTAaHOBKE ¢ TUHKOBOM IIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETO GoTodddeKTa.

CBeTOoquOI.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OnbiTel Pezepdopaa no paccessHuto o -yactuil. Ilnanerapnas monens aroma. Iloctynarel bopa. M3nyuenue u
norjoiieHrne GOTOHOB MPH MEPEX0ie aTOMa C OJTHOTO YPOBHS SHEPTUU Ha Apyroi. Buasl cnektpoB. CrieKTp ypOBHE SYHEPTUU aToMa BOJIOPO/aA.

BonnoBele cBolicTBa yactull. Bonnsl ne bpoiinsa. KopnyckynsipHO-BOJHOBON Jyaan3M.

CrioHTaHHOE M BBIHYKJEHHOE U3ITyYeHHE.

TexHnueckue ycTpoiicTBa U MPaKTUYECKOE IPUMEHEHNE: CIEKTPAJIbHBIM aHaNM3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBINA KOMIIBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

Onpenenenre AJIMHBI BOJIHBI JIa3epa.

Habmtoienne nuHeRvaThIX CEKTPOB U3IIy4EHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul

Hal6mronenue nuHeH9aToro crekTpa.

Tema 3. Amomnoe a0po



DKCIIEpPUMEHTBHI, I0Ka3bIBAIOIINE CIOXKHOCTh CTpoeHus sapa. OTKpeiTue pagrnoakTuBHOCTH. OmnbIThl Pesepdopaa no onpeneneHnio cocrtaBa
paanoakTUBHOrO u3nydeHus. CoiicTBa anbda-, 6eta-, raMMa-u3iaydeHus. BivsHue paqnoakTHBHOCTH Ha >KUBBIE OPraHU3MBI.

OTtkpeITHE IPOTOHA M HeWTpoHA. HykimonHas moaens siapa I eitzenoepra—Banenko. 3apsn sapa. MaccoBoe unciio siapa. M3otorsbl.

Anbda-pacnan. DneKTpOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amMmma-u3nydeHne. 3aKoH paJuoaKTUBHOTO Paclaia.

DHeprust CBA3HM HYKJIOHOB B sizipe. SnepHbie cuiibl. JleekT Macch sapa.

Snepubie peakuuu. JleneHue u CUHTES sIEP.

Anepubiii peaktop. TepmosimepHblii cuHTe3. IIpoOiemMbl M TMEPCHEKTHBBI SACPHOW JHEPIETHKU. IKOJOTHYECKHUE AaCIEKThI SACPHON
SHEPreTUKHU.

OnemeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

MeTo1p1 HaOIIOICHUS U PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

OyHaamMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (hr3nueckoil KapTUHbBI MHpA.

TexHuueckue ycTporucTBa U MPAKTUYECKOE MPUMEHEHHE: TO3UMETp, Kamepa BuibcoHa, siaepHblil peakTop, aToMHasi OoMOa.

Jlemoncmpayuu

Cu€TYnK HOHM3HUPYIOLIUX YACTHUII.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

HccnenoBanue TpeKoB 4acTHIL (TI0 TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKHU

Oranel pa3BUTHA acTpoHOMHUU. [IpHuKIagHOEe 1 MUPOBO33pEHYECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé3aH0r0 HebGa. Co3Be3us, spKue 3BE31bl, IUTAHETHI, X BUIUMOE JBHKEHHE.

ConHeuHas cucrema.

Connue. Conneuynast axkTuBHOCTh. Mcrounuk sHeprunm ConHuma u 3BE3A. 3BE3IBI, MX OCHOBHBIE XapakTepucTHKU. Jluarpamma
«CHEKTPAJIbHBIN KJIACC — CBETHUMOCTBY». 3BE3/bl IVIABHOM IOCIIEOBATEIBLHOCTH. 3aBUCUMOCTb «Macca — CBETHMMOCTb» JI 3BE3] TJIaBHOU
IIOCJIEI0BATENBHOCTU. BHyTpeHHee cTpoeHue 3BE31. COBpEMEHHBIE NPEACTABICHUS O NMPOMCXOXKIACHUU U dBoiounn CosHLIa M 3BE31. JTarbl
YKU3HHM 3BE3]I.

Mnuneunsiii [IyTe — Hama [Mamaktuka. [lonoxxenne u nBmxenue Connna B ['anaktuke. Tunsl ranaktuk. Pagroranaktuku u xBa3zapsl. YEpHbIe
IBIPBI B 7pax rajlakTHK.

Bcenennas. Pacipenne Beenennoit. 3akon Xa66ua. Paszberanue ranakruk. Teopus bonbiioro B3pbiBa. PenukroBoe uzinydeHue.

Macmrabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepewménnpie mpo6iieMbl aCTPOHOMUM.



Yuenuueckue nabniooenus

HaOntoneHuss HEBOOPYKEHHBIM TJ1a30M C MCIIOJIb30BAaHMEM KOMIBIOTEPHBIX MPUIOKEHUH A ONpEJesIeHHUs IOJIOKEHUSI HEeOECHBIX
00BEKTOB Ha KOHKPETHYIO J]aTy: OCHOBHBIE co3Be3/1si CeBEpHOro MOMyIIapUs U sIpKUE 3BE3]IBL.

Habmronenus B reneckon Jlynsl, mianet, Mieunoro Ilytu.

O0o0maroniee NnoBTOpPEeHUE

Ponp Qu3Mku M acTpoHOMHUM B 3KOHOMHUYECKOH, TEXHOJOTHYECKOH, COLMAIBbHOM U 3TUYECKOH cdepax AesTelNbHOCTH 4YelIOBEeKa, POilb U
MecTO (U3MKM M acCTPOHOMHMM B COBPEMEHHOM Hay4yHOM KapTuHE MUpa, poib (U3NYECKOH Teopuu B (OPMUPOBAHMU IPEACTABICHUH O
¢du3nvecKoil KapTHHE MUPA, MECTO (PU3NIECKOIN KapTHHBI MUpa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTaBICHUI O IPUpPOJIE.

Me:xnpeamerHbie CBSI3U

N3zyuenue kypca ¢uszuku 6azoBoro ypoBHs B 11 kiacce oCyLIECTBISETCS C YUETOM COJEPKATENbHBIX MEXKIIPEIMETHBIX CBS3€H ¢ KypcaMu
MaTeMaTHKH, OMOJIOTMH, XUMHUH, Teorpapuu U TEXHOJIOTUH.

Mescnpeomemusie noHamus, CBI3aHHbIE C U3YYEHHEM METOIOB HAYYHOTO TO3HAHUS: SIBICHUE, HAYYHBINH (aKT, THIOTE3a, (U3MUecKas
BEJIMYMHA, 3aKOH, TEOpHUsl, HAOJII0IeHUE, SKCIIEPUMEHT, MOJIEITUPOBAHUE, MOJIEIb, U3MEPEHHUE.

Mamemamuxa: pelieHHME CHCTEMbl YPaBHEHUH, TPUTOHOMETpUYECKHE (QYHKLHUU: CHHYC, KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPBl U MX MPOEKLMU HA OCH KOOPAUHAT, CIOXKEHHE BEKTOPOB, IPOM3BOJHBIC 3JI€MEHTAPHBIX (YHKLHUH,
MPU3HAKH TTOJ00MS TPEYTOJIbHUKOB, OTPEICIICHNE TUIOMAIN TUNIOCKUX GHUTyp 1 00BbEMa Tell.

buonozus: snextpuueckue SIBICHUS B KUBOW NPUPOE, KojeOaTeabHbIE JBUKEHHUS B JKUBOM NPUPOJE, ONTUYECKUE SIBJICHUSI B YKUBOU
MpUPO/IE, AEUCTBUE PalUAllUU HA KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAs CTPYKTypa TBEPMABIX Tell, MEXaHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOHN peréTky,
CHEKTPAJIbHBINA aHATU3.

I'eocpagpus: MmarHUTHBIE MTOJIIOCA 3€MIIH, 3aJ1€KU MarHUTHBIX PyA, GOTOCHEMKA 36MHOM OBEPXHOCTH, MPEICKa3aHUE 3EMIIETPSICEHUM.

Texnonozus: TUHUM DJIEKTPOIEpeady, TeHEpaTop MEPEMEHHOI0 TOKa, JIEKTPOABUIaTelb, HHAYKIIMOHHAS Me4b, pajap, paJuolnpUEMHIK,
TeJIEeBU30D, aHTEeHHa, TesieoH, CBU-neub, MpoeKIIMOHHBIH anmnapaT, BOJIOKOHHAs ONTHKA, COJTHEYHast OaTtapes..



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBI IO ®PU3ZUKE HA YPOBHE CPEIHEI'O OBIIEI'O
OBPA3OBAHUA

OcBoenue yaeOHOTro npeamera «Dusnka» Ha ypOBHE CpeaHEro o01ero oopazoBanus (0a30BbIid YPOBEHB) JOKHO 00ECIICUUTh TOCTHKEHUE
CIICIYIOLIMX JTHYHOCTHBIX, METAIIPEAMETHBIX U IPEIMETHBIX 00Pa30BaTEIbHBIX PE3YJILTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE pe3ylbTaThl OCBOCHUs ydeOHOro mpeamera «Dusmka» TOHKHBI OTpakaTh TOTOBHOCTh M CHOCOOHOCTH OOYYarOLIUXCS
PYKOBOJICTBOBATbCS CPOPMUPOBAHHON BHYTPEHHEH MO3ULMENW JUYHOCTH, CHUCTEMOI LEHHOCTHBIX OpPHUEHTAlUil, MO3UTHUBHBIX BHYTPEHHHX
yOeXIeHH, COOTBETCTBYIOIIUX TPAAULIMOHHBIM LIEHHOCTSAM POCCHICKOIro 00ILIecTBa, paCIMPEHHE )KU3HEHHOIO OIbITa U OIbITA JIEATEILHOCTH B
IIPOLIECCE pean3aliii OCHOBHBIX HAIIPaBJICHUH BOCIIMTATEIbHON JAESITEIBHOCTH, B TOM YHCJIE B YaCTH:

1) rpaskaaHCcKOro BOCIIUTAHHUSA:

c(OPMHPOBAHHOCTH TPAKIAAHCKOH MO3UIMH 00yUJaIOMIETOCs KaK aKTHBHOTO M OTBETCTBEHHOT'O WIEHA POCCUHCKOTO 0OIIeCTBa;

IPUHATUE TPATULMOHHBIX O0IIEYEeIOBEYECKUX I'YMAaHUCTUYECKUX U JEMOKPATHYECKUX LIEHHOCTEHH;

TOTOBHOCTb BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpecax Ipa)IaHCKOro 00IIecTBa, y4acTBOBaTh B CAMOYIIPABIECHUM B 00pa3oBaTeIbHOM
OpraHM3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMAIbHBIMU HHCTUTYTaMH B COOTBETCTBUHU € UX (PYHKIMSIMHU U Ha3HAYEHHEM;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU IEATEIbHOCTH;

2)IaTPpHOTHYECKOr0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTh POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHUE K rOCYAapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUMCKHUX YUEHBIX B 007acTU (PU3MKU U TEXHUKU;

3)AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHHUS:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOTO TOBE/ICHUS;

CIOCOOHOCTh OLIEHUBATh CUTYAllMI0 U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSACh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH,
B TOM YHCJIE B I€ATEIBHOCTH YYEHOTO;

OCO3HaHHUE JIMYHOTO BKJIAJla B IOCTPOEHUE YCTOMYMBOTO OYAYIIEro;

4)3cTEeTHYECKOT0 BOCTIUTAHUS

HCTETUYECKOE OTHOIIEHUE K MUPY, BKIIIOUYasi 3CTETUKY HayYHOTO TBOPUECTBA, IPUCYILETro (PU3NUECKON HayKe;

5)TpynoBoro BocnuTaHus:



WHTEPEC K pa3IuYHbIM cepaM mpodhecCHOHATBLHON IEATENBHOCTH, B TOM YHCJIE CBSI3aHHBIM C (DM3MKOW W TEXHUKOW, YMEHHE COBEpIATh
OCO3HAHHBIN BRIOOp OyayIieH npodeccun U peaTu30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TJIAHBI;

TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHMIO B 00J1acTH (DU3UKH HA MIPOTSKEHUU BCEH KU3HH;

6)3K0/10rM4eCKOr0 BOCTIUTAHUSA:

c(hOPMHUPOBAHHOCTH IKOJIOTHIECKON KYJIBTYPbI, OCO3HAHHUE IT00AIEHOTO XapaKTepa dKOJIOTHUECKUX MPoOIIeMm;

IJIAHUPOBAHUE M OCYIIECTBIICHUE ICUCTBUI B OKPYXKAIOIIEH Cpeic HA OCHOBE 3HAHMS 11€JIeH YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA,

pacIIMpEeHHE OIbITa ACSITEIIBHOCTH YKOJIOTHYECKON HAITPaBICHHOCTH Ha OCHOBE UMEIOIINXCS 3HAHHUM 110 (PU3HUKE;

7)IIeHHOCTH HAYYHOT0 O3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3HUECKON HAYKH;

OCO3HaHUE IIEHHOCTU HAyYHOU AESITeNbHOCTH, TOTOBHOCTh B IIpOIecCe U3YyUeHHS (PU3UKH OCYLIECTBIATH MPOCKTHYIO U UCCIIEIOBATEIBCKYIO
NesITeNIbHOCTh MHIUBUYaIbHO U B TPYIIIIE.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3naBaTeibHBIE YHHBeEPCcAJIbHbIE YUeOHbIE JeiCTBUS
ba3oBrble JJornyeckne aelcCTBUSA:
CaMOCTOSITENILHO (POPMYITUPOBATH U aKTyaIH3UPOBATh IPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
ONPEACIIATh e JeATeIIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU UX TOCTHKEHUS;
BBIABJIIATD 3aKOHOM€pHOCTI/I nu HpOTI/IBOpeLII/Ifl B paCCManI/IBaCMI)IX (1)H31/I‘~IGCKI/IX SIBJICHUAX
pa3pabaThIBaTh IJIaH pelIeHHs MPOOIEMbI C YIETOM aHAN3a UMEIOIINXCS MaTepUaIbHBIX 1 HEMaTEePUATbHBIX PECYPCOB;
BHOCUTBH KOPPEKTHUBHI B IEATEIIBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIBTATOB LEIAM, OLIECHUBATh PUCKU ITOCIEACTBUM JAEATEIbHOCTH;
KOOPJIMHHUPOBATH U BBIOJIHATH PAa0OTY B YCIOBUSAX PEaIbHOT0, BUPTYAIbHOI'O U KOMOMHUPOBAHHOTO B3aUMOIECHCTBUSI;
pa3BI/IBaTB KpCaTI/IBHOG MBIIIIJICHUC HpI/I peIHGHI/II/I JKN3HCHHBIX np06neM.
ba3oBble ucciaeaoBareibCKue 1ecCTBUS:
BIIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIFOUEBBIMH MOHATUSAMHU U METOAaMU (PU3HUECKON HAYKU;
BJIAJIETh HABBIKAMHU Yy4eOHO-MCCIICIOBATEILCKON M TMPOEKTHON NEATEbHOCTH B 00JacTH (DU3UKH, CIMOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOSATEIILHOMY TIOMCKY METOJIOB PEIICHUs 3a7a9 (PHU3UUECKOTO COEPIKAHMS, MPUMEHEHHUIO PA3IMYHBIX METOIOB TTO3HAHNS,
BIIQJIETh BUJAMH JIEATEIHHOCTH IO TMOJYYEHHUIO HOBOTO 3HAHMS, €r0 WHTEPIpETalud, MPeoOpa3oBaHUI0 U MPUMEHEHUIO B Pa3IHUYHBIX
y4eOHBIX CUTYAIHsIX, B TOM YHCIIE TIPU CO3TaHUH YU4eOHBIX MPOEKTOB B 00JIACTH (PU3UKH;



BBIABJIAITE NPUYUHHO-CIICACTBCHHBIC CBA3U U AKTYAJIM3UPOBATH 3a/avdy, BbIABUTATH TUIIOTC3Y eé peUiCHUs, HaAXOAWUTb ApTryYMCHTBI JId
JI0Ka3aTeNbCTBA CBOMX YTBEP)KICHMH, 331aBaTh apaMeTpbl U KPUTEPUH PELLCHMS;

aHAJIM3UPOBATh MIOJYYCHHBIE B XOJI€ PELLCHMS 3a]a4l Pe3yJIbTaThl, KpUTHUYECKU OLEHUBATh UX IOCTOBEPHOCTh, IPOrHO3UPOBATh H3MEHEHHE
B HOBBLIX YCJIOBUAX;

CTaBUTH U (POPMYITUPOBATH COOCTBEHHBIE 33]a4l B 00pa30BaTEIbHOM EATEILHOCTH, B TOM YHCIIE PU U3yYeHUU (DU3UKH;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh IPUOOPETEHHBIH OIBIT;

YMETb IIEPEHOCUTh 3HAHUSA 10 (PU3UKE B MPAKTHUECKYIO 00IaCTh XKU3HEACATEIbHOCTH;

yYMETh HHTEIPUPOBATh 3HAHUS M3 Pa3HBIX MPEIMETHBIX 001acTeil;

BBIIBUT'aTh HOBBIC UJCHU, IPpCJIaraTb OpUIrnHaJIbHBIC IIOAXOAbl U PCIICHUSA

CTaBUTh MPOOJIEMBI U 33J]auHl, JOMYCKAIOIIUE aJbTEPHATUBHBIE PELICHUS.

PabGora ¢ undgopmanmeii:

BJIAACTh HABbIKAMHU IOJTYYCHUSA HHq)OpMaIlI/II/I (1)I/ISI/I‘~I€CKOI‘O COACPpIKaHNA U3 MCTOYHUKOB PA3HBIX TUIIOB, CAMOCTOATCIBHO OCYIICCTBJIATH
MIOUCK, aHAJIN3, CHCTEMATU3AIMIO ¥ MHTEPIPETANI0 HHPOPMALIUU PAa3IMIHBIX BUIOB U (POPM IMIPEICTABICHHS,

OLIEHUBATh JJOCTOBEPHOCTb MH(OPMAIIHH;

UCIOJIb30BaTh CPEJICTBA HMH(POPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B pEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3alMOHHBIX 3a/a4 C cOoOto/leHHeM TpeOOBaHMII IPrOHOMHUKH, TEXHUKHM O€30IaCHOCTH, TMTHMEHBI, pPeCypcocOepexKeHMs], NMPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30M1aCHOCTH;

CO03/1aBaTh TEKCThI (PUZNYECKOTO COACPKAHUS B pa3INYHBIX opMaTax ¢ yu€TOM Ha3HaueHUs MH(GOPMAIMU U 1IeJIEBOM ayUTOPHUH, BbIOMpast
ONTUMAJIbHYIO (POpMY NPECTABICHNUS U BU3yalIU3allHH.

KomMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eliCTBUSA:
OCYILIECTBIIAThH OOIIEHHE HA ypoKaX (PU3HKHU U BO BHE-YPOUHOU JESATEIbHOCTH;
pacro3HaBaTh MPEANOCHIIKNA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(MIUKTHI;
Pa3BEPHYTO U JOTUYHO U3JIaraTh CBOK TOUKY 3PEHUS C UCIOIb30BAaHUEM SI3BIKOBBIX CPE/ICTB;
MMOHUMATh U UCIOJIb30BaTh MPEUMYILECTBA KOMaH/IHON U UHMBUyaIbHOU paOOThI;
BBIOMpATh TEMATHUKY M METOJbl COBMECTHBIX JEHCTBHIM ¢ yu€TOM OOLIMX HHTEPECOB U BO3MOKHOCTEN KaXKIOr0 WieHa KOJIJIEKTUBA;
IIPUHUMATH LI€JM COBMECTHOM JAEATEIbHOCTH, OPraHMU30BBIBATH M KOOPAMHHPOBATh ACUCTBUS MO €€ AOCTHIKEHMIO: COCTaBJIATH IUIAH
JeWCTBUH, pacrpesleNiaTh POl C yU€TOM MHEHUHN Y4aCTHUKOB, 00CYX/1aTh pe3yJbTaThl COBMECTHOM paboTHI;
OLIEHHMBATh KAYECTBO CBOETO BKJIA/a U KaXJ0T0 yYaCTHHUKA KOMaH bl B OOIIKNA pe3yabTaT 1o pa3pab0TaHHBIM KPUTEPUSIM;
IpeAJIaraTb HOBBIE IMPOEKTHI, OLIEHUBATh UJIEH C IMO3UIIMY HOBU3HBI, OPUTHHAIILHOCTH, IPAKTUYECKON 3HAYUMOCTH;



OCYHICCTBJIATL MTO3UTUBHOC CTPATCTUYCCKOC TIMOBCACHHUC B PA3JIMUHBIX CHUTyallUdX, HOPOABIIATL TBOPUCCTBO U BOOGpEDKeHI/Ie, OBITE
MHHUIIMAaTHUBHBIM.

PeryisiTuBHbIe yHHBepcaJbHbIe y4eOHblIe AeiicTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBIISITh MMO3HABATENIBHYIO AESITEIbHOCTh B 001acTU (U3UKH U aCTPOHOMHH, BBIABIATH MPOOJIEMBI, CTaBUTh U
dbopMynpoBaTh COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITENIHO COCTaBJIATh IUIAH PELICHUs PAcUETHBIX M KAYECTBEHHBIX 3ajad, IUIAH BBITOJHEHMS MPAKTHUECKOW paboThl ¢ yd4&ToMm
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TIPEIOUTCHHUIA,
J1aBaTh OLEHKY HOBBIM CUTYalLlUsIM;
paciupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;
JieNIaTh OCO3HAHHBIN BHIOOD, apIYMEHTHPOBATH €T0, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHE;
OLICHUBATh IPUOOPETEHHBIN OIIBIT;
croco6cTBOBaTh (HOPMHUPOBAHHIO U TPOSBICHHUIO JPYAULUMUA B 001acTH (U3MKH, MOCTOSHHO TOBBIIIATh CBOM 00pa3oBaTENbHBIM U
KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLHOHAILHBIH HHTEJVIEKT:
JIaBaTh OLEHKY HOBBIM CUTYallMsIM, BHOCUTh KOPPEKTHUBBI B IETEIIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISM;
BJIa/IETh HaBbIKAMM MO3HABATENIbHON pedieKCHM KaKk OCO3HAHUSI COBEPILIAEMBIX JEHCTBUI U MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTaTOB U
OCHOBAHUI;
UCIOJIb30BATh MPUEMBI pedIeKCHUN TS OLICHKU CUTYaIluH, BEIOOpA BEPHOTO PELICHHUS;
YMETh OLICHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PEIICHHUS 10 UX CHU)KECHMUIO;
IIPUHUMATh MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIU3€ PE3YNIbTATOB JIEATEIBHOCTH;
IPUHUMATD ce0s, TOHUMasi CBOM HEJAOCTATKU U JIOCTOMHCTBA;
MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPU aHATIU3€E PE3YIbTATOB IEATEIbHOCTH;
MIpU3HaBaTh CBOE MPaBO U MPABO APYTUX HA OMIMOKH.
B npomnecce noctukeHuss TUYHOCTHBIX PE3YyJIbTATOB OCBOGHMSI IpOrpaMMbl MO (pU3MKEe Ui YPOBHSI CpeqHEero oOuiero oOpa3oBaHHs Yy
00yYaroImuxcs COBEPIIEHCTBYETCS YMOLIMOHATILHBIN MHTEIJIEKT, PEoIararomui copMupoOBaHHOCTb:
CaMOCO3HAaHUS, BKJIIOYAIOIIET0 CMOCOOHOCTh MOHUMATh CBOE HMOIMOHAIBHOE COCTOSIHME, BUJETh HAINpaBIICHUs] pa3BUTHS COOCTBEHHOM
SMOILIMOHANBHOM Cepbl, ObITh YBEPEHHBIM B ce0€;



CaMOpPETYJIMPOBAHMS, BKJIIOYAIOIIET0 CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE TMOBEICHHE, CIIOCOOHOCTH
aJanTUPOBATHCS K YMOIIMOHAILHBIM U3MEHEHUSIM U TTPOSIBIISITH THOKOCTD, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEH MOTHMBALIMM, BKJIIOYAIONICH CTPEMJICHUE K JOCTHUXKECHMIO LIEJIM U YCIIEeXy, ONTHUMHU3M, HHUIIMATUBHOCTh, YMEHUE JE€HCTBOBATH
HCXO/S U3 CBOMX BO3MOYKHOCTEH;

AMIATHH, BKIIOYAIONICH CIMOCOOHOCTh TOHHUMATh SMOIIMOHATBHOE COCTOSIHHE APYTUX, YUUTHIBATh €ro MPU OCYIIECTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COYYBCTBHIO U COTIEPEIKUBAHUIO;

COIIMAJIPHBIX HAaBBIKOB, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAWBATh OTHOIICHHS C JPYTUMHU JIFOJBMH, 3a00THTHCS, MPOSIBIATH UHTEpPEC U
pa3perath KOHQIHKTHL.

INPEAMETHBIE PE3YJIBTATbBI

K konny oOyuenust B 10 kiacce npeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTpaxaTb C()OPMUPOBAHHOCTh Y O0ydaromuxcs
YMEHHUI:

JEeMOHCTPHPOBATH HA TIPUMeEpaxX Pojb U MeCTO (PU3UKH B POPMHUPOBAHUH COBPEMEHHON HAYYHOH KapTHHBI MHUPA, B PA3BUTHH COBPEMEHHOMN
TEXHUKH U TEXHOJIOTMH, B IPAKTUYECKOMN NEATEIBHOCTH JIIOAEH;

YUUTBIBATh IPAaHULIBl IPUMEHEHUS U3YyUEHHBIX (U3UUYECKUX MOJENel: MaTepuaabHas TOYKA, MHEPLUUAIbHAs CUCTEMa OTCUYETa, aOCOJIFOTHO
TBEPJI0€ TEJNO, UJICANIbHBIN a3, MOAEIN CTPOEHUS ra30B, JKUAKOCTEH U TBEPABIX TeJl, TOUSUHBIH AIIEKTPUUYECKUM 3aps]] IPU PelIeHud GU3NIECKUX
3ajad4;

pacrno3HaBaTh (U3MYECKUE SBJIEHMS (IIPOLIECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB MEXaHUKH, MOJIEKYJISIPHO-KMHETUYECKOW TEeOopuu
CTPOEHUS BEILECTBA U JIEKTPOIMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEIHOE IBUKEHHE, CBOOOJHOE Ta/IeHUe Tel, JBI)KEHUE 110
OKPY>KHOCTH, MHEpLIUs, B3auMojieiicTBue Tel, Auddys3usi, OpoyHOBCKOE JIBMKEHUE, CTPOEHHE KUAKOCTEH U TBEPIBIX TeJl, U3MEHEHHE 00bEMa Tel
IIpY HarpeBaHuu (OXJIAX/IEHUH), TEIUIOBOE paBHOBECHE, UCIIApEHUE, KOHJIEHCAllMsl, TUIaBJIeHNE, KPUCTANIM3allls, KUIIEHUE, BIAXKHOCTh BO3/1yXa,
ITOBBIIICHNE IABJICHHS Ta3a IIPHU €r0 HAarPEBAHUM B 3aKPBITOM COCYZE, CBSA3b MEXKAY ITapaMeTpaMH COCTOSHMS ra3a B U30IIpoleccax, IEKTPU3aLus
TeJl, B3aUMOJICHCTBHE 3aps/I0B;

OIMCHIBATh MEXAHUYECKOE JBIMKEHHE, HCIIONb3Ys (PU3NYEeCKHEe BETMUUHBL: KOOPJIUHATA, TyTh, IEpEMEILEHIE, CKOPOCTh, YCKOPEHHUE, Macca
Tena, cuja, UMITYJIbC Tela, KHHEeTUYeCcKas SHEpTrus, NOTEHIHAIbHAs SHEPrus, MeXaHuyeckas padoTa, MexaHWYecKasi MOIHOCTD; MPH OMHUCAHUU
MPaBWJIbHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAUEHHUS M €IMHUILIbI, HAXOAUTh (POPMYJIbI, CBSI3bIBAIOIINE JAHHYIO
(bU3NYECKyI0 BETUUMHY C IPYTHUMHU BEIMYMHAMU;

OIMCHIBATh U3yUYCHHbIE TEIUIOBBIE CBOMCTBA TENl M TEIUIOBBIE SBJICHUS, UCIONbB3YS (PM3MYECKHE BEIMUYUHBI: JaBlIEHHE ra3a, TeMieparypa,
CPEIHsIsl KHHETHYECKasi YHEPTHsI Xa0TUYECKOTO JBHKEHHSI MOJIEKYJl, CPETHEKBAAPATUYHASI CKOPOCTh MOJIEKYJ, KOJIMYECTBO TEIJIOTHI, BHYTPEHH S5



sHeprus, pabota raza, Ko3((GUIMEHT MOJIE3HOTO ACUCTBUS TEIUIOBOTO JBUTATENs; MPH OMMCAHUU NMPABWIBHO TPAKTOBATH (PM3MUECKUN CMBICI
UCIOJIb3yEeMbIX BEJIWYMH, UX OOO3HAYEHHsS M EIUHMIBI, HAXOAUTH (OPMYJIbl, CBSA3BIBAIOLIME JAHHYI (DU3MUYECKYI0 BEJIMYMHY C JAPYIHMMHU
BEJIMYMHAM;

OIMCHIBATh M3YYEHHBIC SJCKTPUUYECKHUE CBOMCTBA BEILECTBA U IJIEKTPUUECKUE SBIEHUS (IPOIECCHI), UCTIONB3Yysl (PU3UYECKUE BEITHMUUHBL:
JIEKTPUYECKUN 3apsifl, JIIEKTPUUECKOE 110JIe, HAIPSHKEHHOCTD I10JIs, IIOTEHIMAJI, PA3HOCTh IIOTEHLIUAJIOB; IIPU OIIMCAHUU IIPAaBUIILHO TPAKTOBATH
(bu3n4ecKuil CMbICI UCIIONIB3YEMBbIX BEJIMUUH, UX 0003HAUEHUS U €AMHULIBL; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO BETUUUHY
C IpYrMMH BEJINYMHAMY,

aHAJTM3UPOBATh (PU3UUECKUE MIPOLIECCHI U SBJICHUS, UCTIONB3YS (PU3MUYECKUE 3aKOHBI U MPUHIUIBL: 3aKOH BceMupHoro TsroteHus, 1, IT u 111
3aKOHbl HBIOTOHA, 3aKOH COXpAaHEHMS MEXAaHMYECKOW HHEPIUH, 3aKOH COXPAHEHHUs HMITYJIbCA, INPUHLUII CYIEPHIO3ULIMU CHJI, [PUHLHII
paBHOINPABUs MHEPLUAIBHBIX CUCTEM OTCYETA, MOJEKYJIAPHO-KMHETHUECKYI0 TEOPHIO CTPOEHUS BEILECTBA, Ia30BbIE 3aKOHBI, CBS3b CPEIHEU
KMHETHUYECKOW HEPruu TEIUIOBOIO JIBUXKEHHS MOJIEKYJ C aOCOJIIOTHOW TeMIepaTypoi, MEepBbI 3aKOH TEPMOJMHAMHKH, 3aKOH COXpPaHEHMS
JIEKTPUUECKOTO 3apsija, 3akoH KylloHa, Ipu 3TOM pa3nuyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €0 MAaTEMaTHYECKOE BBIPA)KEHUE U YCIOBHUS
(rpanuLbl, 00J1ACTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE MNPHUHLMIIBI JAECHCTBUS MallMH, HOPUOOPOB M TEXHUYECKUX YCTPOWCTB; pazivyaTh YCIOBUS HX 0€3011aCHOTrO
UCIIOJIb30BAaHUs B IOBCEIHEBHOM JKU3HY;

BBITOJIHATE SKCIIEPHUMEHTHI TI0 UCCIIEIOBAHUIO (PU3MUYECKUX SBICHUI M MPOIIECCOB C MCIOIH30BAHUEM TMPSMBIX U KOCBEHHBIX W3MEPEHUH,
npu 3ToM (GOpMyIHpOBaTh MpolieMy/3agady M IMIOTE3y y4eOHOro 3KCHEpHUMEHTa, COOMpaTh YCTAaHOBKY U3 IPEIUIOKEHHOTO 00OpYyHOBaHH,
MIPOBOJUTH ONBIT U (OPMYIUPOBATH BHIBOJIBI;

OCYILIECTBIATh MpPsSIMble M KOCBEHHbIE H3MEpeHHUs (U3NYECKUX BEIMYMH, NMPH 3TOM BbIOMPATh ONTHUMAJIBHBIA CHOCO0 HM3MEpPEHHs U
HCIIOJIB30BaTh U3BECTHBIE METO/BI OLEHKH OTPEIIHOCTEN U3MEPEHUH;

HCCIIEIOBaTh 3aBUCHUMOCTH MEXAY (PU3MYECKMMM BEIMYMHAMU C HCHOJIb30BAaHUEM MPSAMBIX W3MEpPEHHUI, IPU 3TOM KOHCTPYUPOBATH
YCTaHOBKY, (PMKCHpPOBaTh PE3YyJibTAaThl MOJYYEHHOM 3aBUCHMOCTH (U3NYECKUX BEJIWYUH B BHJIE TAaOMUI W IpadUKOB, JeIaTh BBIBOABI IO
pe3ynbTaTaM UCCIIEIOBaHMUS;

coOuo1aTh MpaBuiia 0€30MacHOro Tpy/a MpHU MPOBEACHNUN UCCIIEAOBAaHUM B paMKaxX y4eOHOIo SKCIEpUMEHTa, yueOHO-UCCIIe10BaTeIbCKON
Y IPOEKTHOM JIeATENIBHOCTH C UCIIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPONUCTB U J1abOpaTOPHOTO 000PYAOBAHNUS;

pemars pacy€THbIE 3aJjayM C SBHO 3aJaHHOM (PU3MYECKON MOJEINbl0, UCHOIb3Ys (PU3HUecKHe 3aKOHBl M MPHUHIIMIIBI, HA OCHOBE aHalln3a
yCJIOBHSA 33/1a4M BBIOMPATh (PU3UYECKYIO MOJENb, BBIACIATh (pU3HUecKre BEIWYMHBI U (HOPMYIIbl, HEOOXOIUMBIE Ul €€ pelIeHus, TPOBOIUTD
pacy€Thbl U OLIEHUBATh PEAbHOCTH MOTYUYEHHOTO 3HaUeHUs (PU3MUECKON BETMYMHBI;

peniaTh Ka4yeCTBEHHBIE 3aJa4M: BBICTPAWBATh JIOTMYECKH HEMPOTUBOPEUYMBYIO LIEMIOYKY PACCYKIEHUW C OMOPOM HAa M3Y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUYECKUE SBIICHUS;



WCIIONIb30BaTh TIPU pEIICHHH Y4YeOHBIX 3aJad COBPEMEHHbIE WH(OPMAIMOHHBIE TEXHOJOTUU [UIS TOWCKA, CTPYKTYPUPOBAHHS,
UHTEpPIpPETAllM W TPEICTaBICHUS y4eOHOW W HAyYHO-NOMYJISPHON HH(POpPMAIUH, IMOJYYEHHOH M3 Pa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOTYYaeMyI0 HH(OpPMALINIO;

MPUBOJIUTh TPUMEPHI BKIAJa POCCUUCKHX M 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, OOBSICHEHHUE MPOIIECCOB OKPYKAFOIIETO
MUpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS 110 (PU3MKE B MOBCEAHEBHOM KU3HU ISl o0ecnieueHrs 0€30acHOCTH MpH oOpalieHnu ¢ mpudopaMu u
TEXHUYECKUMHU YCTPOMCTBAMU, JJISi COXPAHEHUS 3/I0POBbS U COOIIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKPY>KaIOIIEeH cpejie;

paboTaTh B TpyHIe C BBHIMOTHCHHEM PA3UYHBIX COIMHUANBHBIX pOJICH, IUTAHUPOBATh Pa0OTy TPYIIIBI, PAMOHAIBHO PACHPEIEIsAThH
00sI3aHHOCTH ¥ TUTAHUPOBATH JIEATEIBHOCTh B HECTAHJAPTHBIX CUTYAIUSAX, aJICKBATHO OIICHUBATH BKJIAJ KAXKJIOTO M3 YYaCTHUKOB TPYINIBI B
pelieHrne paccMaTpuBaeMoOn IPOOIIEMBI.

K xonmy oOyuenus B 11 Kjacce mpeaMeTHbIE pe3yiabTaThl Ha 6a30BOM YpOBHE JOJDKHBI OTPaXaTh CPOPMHUPOBAHHOCTH Y OOYHAIOIIUXCS
YMEHUU:

JIEMOHCTPHPOBATH HA MPUMEPAX POJIH U MECTO (PM3HKHU B (HOPMHUPOBAHUH COBPEMECHHON HAyYHOW KapTUHBI MHPA, B PAa3BUTHH COBPEMCHHOMN
TEXHUKU ¥ TEXHOJIOTHUi, B IPAKTUUECKON JAeSITENbHOCTH JIOACH, IEIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHHBI MUPA;

YUUTHIBATh TPAHUIIbl IPUMEHEHHS] U3YUYEHHBIX (DU3MUECKUX MOJENCH: TOYSUHBIN AJIEKTPUUYECKUIl 3apsij, Jyd CBETa, TOUYCUHBIH MCTOYHUK
CBETa, AJICPHAS MOJICIh aTOMa, HYKJIOHHASI MOJIeITb aTOMHOTO S/Ipa TPU PEIICHUH (PU3UICCKHUX 33]1a9;

pacro3HaBaTh (PU3NYECKHE SABJICHHS (MIPOLIECCH]) U OOBSICHATH MX HA OCHOBE 3aKOHOB JJICKTPOJMHAMUKH M KBAaHTOBOW (pU3MKH:
ANIEKTPUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XUMUYECKOE, MAaTHUTHOE JIEUCTBHS TOKA, B3aMMOJIEHCTBHE MarHUTOB, AJIEKTPOMArHUTHAS
WHIYKIHS, TeACTBUE MAarHUTHOTO TOJISl HA TPOBOJHUK C TOKOM U IBUXKYIIHUIICS 3aps, SIEKTPOMAarHUTHbIE KOJIeOaHUsI U BOJIHBI, PSIMOJIMHEHHOE
pacmpocTpaHEeHHE CBETa, OTpaXKEHHE, MpeloMiIeHHe, HHTephepeHnns, TudpaKkius U Toaspu3allis CBeTa, JUCTIePCHs cBeTa, (POTOINEKTPHUECK Ui
addext (dhoroaddekT), cBeTOBOE MaBlieHHWE, BO3HUKHOBEHHME JIMHEWUYATOTO CIIEKTpa aToMa BOJIOPOJA, €CTECTBEHHAass M WCKYCCTBEHHAs
PaJIMOaKTUBHOCTb;

OIMCHIBATh U3YUEHHBIE CBOMCTBA BEIIECTBA (JIEKTPUUECKUE, MATHUTHBIE, ONTHYECKHE, DIEKTPUIECKYIO MPOBOIMMOCTD PA3TUYHBIX CPEM) U
ANEKTPOMArHUTHBIC SIBICHUS (TIPOIIECCHI), UCTIONB3ySd (GU3MUYECKUE BETUYMHBL: AIIEKTPUUECKHUI 3apsij, cUiia TOKA, AJIEKTPUUYECKOE HAmpshKEHHE,
ANEKTPUYECKOE CONMPOTHUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABIDKYIIAs cuia, padoTa TOKA, MHIYKIUS MAarHUTHOTO MOJIA, cuiia Amnepa,
cuna JlopeHnia, HHIYKTUBHOCTh KAaTYIIKH, YHEPTUS SJEKTPUUYECKOTO0 M MArHUTHOTO TOJI€H, MEPHOJ W 4YacToTa KoJeOaHWi B KoJieOaTeIThHOM
KOHTYpE, 3apsi/i U CHUjia TOKa B MPOIIECCe TAPMOHHUECKUX AJIEKTPOMArHUTHBIX KojeOaHui, POKyCHOE PacCTOSTHUE M ONTUYECKasi CUIa JIWH3bI, TPU
OMHMCAaHUU TPABWILHO TPAKTOBaTh (UIUYECKUN CMBICT HCIONB3YEMbIX BEIWYMH, UX OOO3HAYCHHS M €IWHUIBI, YKa3biBaTh (HOPMYIIBI,
CBSI3BIBAIOIIHUE IAHHYIO (PU3WUYECKYIO BEJIMYUHY C IPYTUMHU BEIMUYUHAMU;



OIMCHIBATh M3yYCHHBIC KBAHTOBBIC SIBJICHUS M MPOLECCHI, UCHOIb3Ys (PU3MUYECKHE BEIMYUHBI: CKOPOCTh 3JEKTPOMATrHUTHBIX BOJH, JJIMHA
BOJIHBI U YAaCTOTa CBETA, SHEPIUsl U UMITYJIbC (POTOHA, IEPUO/] MOJIypacHaia, SHEPIHsl CBA3M ATOMHBIX sJIep, IIPU OMUCAHUU IPABUIIBHO TPAKTOBATh
(bu3n4ecKuil CMbICI UCTIONB3YEMBbIX BEJIMUNH, UX 0003HAYEHUS U €JMHULIb], YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UUYECKYIO BEIUUHHY
C IPYTMMU BETMYMHAMH, BEIYUCIIATH 3HAUCHUE (PU3HUECKON BEITUYHHEI;

aHATM3UPOBATh (PU3UUECKUE TIPOIECCHI U SIBIICHUS, UCIIONB3Ys (PU3NUECKHUE 3aKOHBI U MPUHLIMUIBL: 3aKOH OMa, 3aKOHBI TIOCIEI0BATEIBHOTO
U TapajyIeIbHOIO COEAMHEHUs IPOBOAHUKOB, 3akoH JDxoyns—JIeHna, 3aKOH SJIEKTPOMAarHUTHOM MHIYKLMH, 3aKOH HPSIMOJIMHEHHOTO
pacrpoCTpaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS CBETA, 3aKOHBI MPEIIOMIICHHS CBETa, ypaBHEeHHE DiHIITeHHa U1 poTo3ddekra, 3aKOH COXpaHEHU
SHEPruM, 3aKOH COXPAHEHHUS MMIIYJIbCA, 3aKOH COXPAHEHMS 3JIEKTPUUYECKOIO 3apsija, 3aKOH COXpPaHEHMsI MAacCOBOIO 4HMCIa, MOCTynathl bopa,
3aKOH PaJMOAaKTUBHOTO pacraja, MpU STOM pa3inyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOe BBIPAKEHHUE U YCIOBHUS
(rpaHuIIbl, 00IACTH) MPUMEHUMOCTH;

OIIpeJIeNIATh HallpaBJIEHUE BEKTOPA MHIYKIIMY MarHUTHOT'O 10JISI IPOBOJHUKA C TOKOM, CHJIbI AMIiepa U cuibl JlopeHna;

CTPOMUTH U OIMCHIBATh U300pakeHNE, CO3/1aBAEMOE IJIOCKUM 3€pPKajioM, TOHKOH JINH30M;

BBITOJIHATE SKCIIEPUMEHTHI TI0 MCCIIEIOBAHNIO (DU3MUYECKHX SIBICHUI M MPOIECCOB C MCIIOJIB30BAaHUEM MPSIMBIX U KOCBEHHBIX M3MEPEHUI:
Ipu 3TOM (GOpMyIUpoBaTh MpobiieMy/3aauy U I'MIIOTe3y y4eOHOro SKCHEepUMEHTa, COOMpaTh YCTaHOBKY U3 HPEJIOKEHHOI0 00OpYIOBaHUS,
IIPOBOJIUTH OMBIT U (POPMYIHPOBATH BBIBOIbI;

OCYIIECTBIISITh MpPSIMbIE M KOCBEHHbBIE HM3MEpeHHUS (M3NYECKUX BEIMYMH, NMPH 3TOM BBIOMPATh ONTUMAIBHBIA CIIOCOO W3MEpEeHUs M
HCI0JIb30BaTh U3BECTHBIE METO bl OLIEHKH MTOTPELIHOCTEN U3MEPEHU;

HCCIIEI0BaTh 3aBUCUMOCTH (DU3MUECKMX BEIMYMH C MCIOJIb30BAaHUEM MPSMBIX W3MEpPEHUIl: MpU ATOM KOHCTPYHPOBATh YCTAaHOBKY,
(buKcUpoBaTh PE3yNbTaThl MOJYYEHHONH 3aBUCHUMOCTH (M3MYECKUX BEJIWYMH B BHJIE TAaOMUI M IpaduUKOB, JeNaTh BBIBOABI 10 pe3yibTaTaM
UCCIJIEIOBAHMS;

co0roAaTh nmpaBuiia 6€30MacHOro Tpy/ia MpH MPOBEIEHUU UCCIIEI0OBaHUI B paMKaX y4eOHOTo SKCIIEPUMEHTa, Y4eOHO-UCCIeI0BaTEIbCKOM
Y TIPOEKTHOM JIEATEIIbHOCTH C UCIIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOICTB U 1JaOOPaTOPHOro 000py10BaHUS;

pemaTh pacy€THbIE 3a/1a4M C SBHO 33JaHHONW (U3MUECKOW MOENbIO, UCTONb3Ys (pU3MUeCKUe 3aKOHBI U NMPHUHILMIIBI, Ha OCHOBE aHAJIN3a
yCJIOBHSA 33/1a4M BBIOMpATh (PU3MUYECKYIO MOJENb, BBIACIATH (pU3nueckue BeNUYUHBI U (OpMyIibl, HEOOXOAUMbIE AJs € pelieHHs], TPOBOAUTh
pacuéThl U OLIEHUBATh PEAIbHOCTD MOJYYEHHOTO 3HaYCHUS (PU3NYECKON BETUUHHBI;

pelaTh KayecTBEHHbIE 33Jaud: BBICTpauBaTh JIOTUYECKH HENPOTHBOPEUUBYIO IIETIOUYKY PACCYXJACHHUH C OMOpPOl Ha M3yuyeHHBbIE 3aKOHBI,
3aKOHOMEPHOCTHU U (PU3HUECKHUE SABICHHUS;

UCIOJb30BAaTh MPH pEHIEHWH Y4YeOHBIX 3a/ad COBpPEMEHHbIe HH(OPMAIMOHHBIE TEXHOJOTUU [UIS TIOMCKA, CTPYKTYpUPOBAHMUS,
UHTEpPIpETallM U TPEICTaBICHUS y4eOHOW W HAyYHO-MOMYJISPHON HH(POpMAIUH, IMOJYYEHHOM M3 Ppa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOTy4aeMylo HH(OpPMALIHUIO;



OOBSICHATh MPUHLMITEI ACUCTBUS MAIIWH, PHUOOPOB U TEXHUUYECKUX YCTPOMCTB, pa3iuyaTh YCIOBHUS UX O€30MaCHOTO HCIOJIB30BAaHHS B
MOBCETHEBHOM KH3HU;

NPUBOIUTH NPUMEPHI BKJIAJa POCCUHCKHUX M 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, B OOBSCHEHHE MPOIECCOB OKPYKAIOLIETO
MUpAa, B pa3BUTHE TEXHUKU U TEXHOJIOTUH;

MCIIOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B MOBCETHEBHOM JKU3HU IS 0OecriedeHus: 6e30MacHOCTH pU 00palieHnu ¢ npudopamu u
TEXHUYECKHMHU YCTPOHCTBAMH, JJIsl COXPAHEHUS 3/I0POBbS M COOTIOACHUS HOPM KOJIOTMYECKOTO OBEICHHSI B OKPYIKAIOIIEH Cpe/ie;

paboTaTh B TpyHNe C BBIIOJHEHHEM pa3IMYHBIX COLHUAIBHBIX pOJICH, IUIAHMPOBAaTh paldOTy TPYMNIBI, PAlMOHAIBHO DACIpENesiTh
0053aHHOCTH W IUIAHUPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CHTYalUAX, aJeKBATHO OLIEHMBATH BKJIAJ Ka)KJOTO W3 YYAaCTHHKOB T'DYIIIBI B
pelIeHue paccMaTpUBaEMOil IPOOIEMBI.



TEMATHYECKOE INIAHUPOBAHHUE
10 KJIACC

Ne i/t

HaumenoBanue pasnenos
H TEM IIPOrpaMMBbl

KonndecTBO akageMHYeCKux 4acCoB,
OTBOJUMBIX Ha OCBOCHHUC KaKA0I0 pa3aciia

Hn TEMBI

DnekTpoHHbIe (ITUGPOBBIE) 00pa30BATEIBHBIE PECYPCHI
SIBJISTFOIIIAECS y4eOHO-METOIUMICCKUMH MaTeprallaMu
(MybTUMEIUHHBIC IPOTPAMMEI, SJICKTPOHHBIC
YYeOHHMKY U 33JJAYHUKH, FJICKTPOHHBIC OMOJIMOTEKH,
BHUPTYaJIbHBIC JJAOOPATOPUH, HTPOBBIC MPOTPAMMEI,
KOJICKIIMH ITU(PPOBBIX 00pa30BaTEIBHBIX PECYpPCOB)

Paznea 1.OU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUA

1.1

dusnka U METOJIbI
HAaYYHOI'O ITIO3HAHUMA

Hroro no pazneny

Pa3zgen 2.MEXAHUKA

2

bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5894/main/90075/

2.1

Kunematuka

bubmuoreka I{OK https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/6287/main/46891/
https://resh.edu.ru/subject/lesson/3721/main/160137/
https://resh.edu.ru/subject/lesson/3711/main/47126/
https://resh.edu.ru/subject/lesson/6288/main/47155/

22

JmHamMuka

bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/6286/main/47242/
https://resh.edu.ru/subject/lesson/4717/main/270742/
https://resh.edu.ru/subject/lesson/4718/main/47329/
https://resh.edu.ru/subject/lesson/4721/main/47476/htt
ps://resh.edu.ru/subject/lesson/6289/main/47535/

2.3

3aKOHbBI COXPAHEHUS B
MEXaHUKe

bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5895/main/138343/
https://resh.edu.ru/subject/lesson/4719/main/8649/
https://resh.edu.ru/subject/lesson/6290/main/197457/




Uroro no pazgeny 18

Pa3znen 3.MOJIEKYJSAPHASA ®U3UKA U TEPMOJIUHAMHUKA
bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
OCHOBBI MOJIEKYJISIPHO- https://resh.edu.ru/subject/lesson/4722/main/47804/

KHHETHYECKOW TEOPUHU https://resh.edu.ru/subject/lesson/3731/main/47862/
https://resh.edu.ru/subject/lesson/6291/main/15495/

bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/5898/main/15466/
https://resh.edu.ru/ subject/lesson/6292/main/325558/

bubmuoreka I{OK https://m.edsoo.ru/7f41bf72
https://resh.edu.ru/subject/lesson/4740/main/15524/
https://resh.edu.ru/subject/lesson/3741/main/78612/
https://resh.edu.ru/subject/lesson/5897/main/150908/
https://resh.edu.ru/subject/lesson/4723/main/15582/
https://resh.edu.ru/subject/lesson/3763/main/160226/

3.1

3.2 OCHOBBI TEPMOJIUHAMUKHU 10

ArperaTHbIE COCTOSHUS
3.3 Benlectsa. Pa3oBEIe 5

MepPEX0Ibl

Hroro no pazneny 24
Pa3znen 4.9JIEKTPOJIUHAMUKA
bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72
41 Y T — 10 https://resh.edu.ru/subject/lesson/6293/main/160286/
https://resh.edu.ru/subject/lesson/5899/start/48723/
https://resh.edu.ru/subject/lesson/3753/start/48777/
bu6mmoreka IIOK https://m.edsoo.ru/7f41bf72
[TocTostHABIHM 2 https://resh.edu.ru/subject/lesson/5901/start/48864/
4.2 ANeKTpudYecKuit Tok. Toku ] https://resh.edu.ru/subject/lesson/4741/start/150960/
B Pa3sJIM4YHBIX Cpelax https://resh.edu.ru/subject/lesson/5900/start/49362/
https://resh.edu.ru/subject/lesson/3775/start/107857/




https://resh.edu.ru/subject/lesson/6294/start/49445/
https://resh.edu.ru/subject/lesson/6295/start/15636/
https://resh.edu.ru/subject/lesson/3787/start/197482/

Hroro no pazneny

22

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

68




11 KJIACC

HaumenoBanue pa3ienoB u Tem
MIPOrpaMMBbI

Ne i/t

DnekTpoHHbIe (¢ POBHIE) 0O0pa3oBaTeIbLHbBIE
pecypchl SBISIONINECS YIeOHO-METOAMYECKUMU
MaTepHaiaMH
(MybTHMEIMHHBIC IPOTPAMMEI, JICKTPOHHBIC
y4eOHUKHU U 33JJaUHUKH, JIEKTPOHHbIE OUOINOTEKH,
BUPTYaIbHBIC JJAOOPATOPUH, HTPOBEIE MPOTPAMMBI,
KOJUICKIIUH U(PPOBBIX 00pa30BaTEIHHBIX PECYPCOB)

KommuectBo aKaICMHUYCCKUX
4JacCcoB, OTBOJHMMBIX Ha
OCBOCHHEC KaXXA0T'0 pa3aciia
U TEMBbI

Paznea 1.9JIEKTPOANMHAMUKA

MarsuTtHoe 1noJje. IJIeKTPOMarHuTHAS
WHYKIIHS

1.1

Hroro no pazneny

Paznen 2. KOJIEBAHUSA 1 BOJIHBI

bubmuoreka I{OK https://m.edsoo.ru/7f41¢97¢
https://resh.edu.ru/subject/lesson/3806/start/46748/
11 https://resh.edu.ru/subject/lesson/5902/start/8703/
https://resh.edu.ru/subject/lesson/4908/start/96375/
https://resh.edu.ru/subject/lesson/5905/start/46858/

11

21 MexaHudecKre U 3JIEKTPOMarHUTHEIC
' KOJIeOaHus

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97¢
https://resh.edu.ru/subject/lesson/4907/start/78497/
9 https://resh.edu.ru/subject/lesson/5903/start/46945/
https://resh.edu.ru/subject/lesson/4909/start/47006/
https://resh.edu.ru/subject/lesson/5904/start/72014/

) MexaHUYECKUE U DIEKTPOMATHUTHEIE
' BOJTHBI

bu6mmoreka LIOK https://m.edsoo.ru/7f41c97¢

5 https://resh.edu.ru/subject/lesson/3795/start/270796/
https://resh.edu.ru/subject/lesson/4913/start/47383/
https://resh.edu.ru/subject/lesson/4915/start/47443/

2.3 Onruka

https://resh.edu.ru/subject/lesson/4914/start/47590/
https://resh.edu.ru/subject/lesson/3843/start/270825/
https://resh.edu.ru/subject/lesson/3829/start/197511/
https://resh.edu.ru/subject/lesson/3818/start/47999/

10




Uroro no pazgeny 24

https://resh.edu.ru/subject/lesson/5906/start/197573/

https://resh.edu.ru/subject/lesson/3866/start/151456/

https://resh.edu.ru/subject/lesson/3853/start/48173/
https://resh.edu.ru/subject/lesson/6329/start/48202/

Pasnea 3.0CHOBBI CIIETIUAJIBHOM TEOPUY OTHOCHUTEJBLHOCTH

bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢

3.1 OCHOBbI CICHHATLHOM TeopHit 4 https://resh.edu.ru/subject/lesson/5907/start/48231/
OTHOCHTEIRHOCTH ! https://resh.edu.ru/subject/lesson/49 16/start/290362/
Hroro no pazneny 4
Paznen 4. KBAHTOBASI ®PU3UKA
bubnuoreka I{OK https://m.edsoo.ru/7f41¢97¢
4.1 DJeMEeHThI KBAHTOBOM ONTUKHU 6 https://resh.edu.ru/subject/lesson/4917/start/197790/
https://resh.edu.ru/subject/lesson/3878/start/48318/
bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
4.2 Crpoenue aToma 4 https://resh.edu.ru/subject/lesson/3910/start/48347/
https://resh.edu.ru/subject/lesson/5908/start/197851/
bu6mmoreka LIOK https://m.edsoo.ru/7f41¢97¢
https://resh.edu.ru/subject/lesson/3889/start/290391/
43 ATomoe £1p0 5 https://resh.edu.ru/subject/lesson/5845/start/151635/
https://resh.edu.ru/subject/lesson/4918/start/48463/
https://resh.edu.ru/subject/lesson/5909/start/48492/
https://resh.edu.ru/subject/lesson/3900/start/8732/
Hroro no pasgeny 15
Paznen 5.9JIEMEHTBI ACTPOHOMMUHU U ACTPODPU3UKU
5.1 | DNeMEeHTHI aCTPOHOMHH U aCTPODU3UKH 7 bu6mmoreka IIOK https://m.edsoo.ru/7f41¢97¢




https://resh.edu.ru/subject/lesson/3918/start/48521/

https://resh.edu.ru/subject/lesson/4936/start/151726/
https://resh.edu.ru/subject/lesson/5910/start/280701/
https://resh.edu.ru/subject/lesson/4935/start/290420/
https://resh.edu.ru/subject/lesson/4937/start/197941/

Hroro no pazneny 7
Pa3nea 6.0OBOBIIAIOIIEE IOBTOPEHUE
6.1 O6o061maroniee MOBTOpPEHUE 4 bu6nuoreka L{OK https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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