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1. Cooepotcanue yueonozo npeomema, Kypca.

10 knace
Pa3nes 1. ®u3nka u MeTOAbl HAYYHOI'O TO3HAHMS
®usznka — Hayka o npupone. Haydnslie METObI O3HAHKS OKPYXKAIOLIET0 MUPa. PoJb 3KCIIEpUMEHTa U TEOpUH B NIPOLIECCE IO3HAHMS IPUPOBL. JKCIIe-
PUMEHT B (pu3HuKe.
MonenupoBanue GpU3NUECKUX SIBICHUHA U mporeccoB. Hayunbie runore3sl. @u3ndeckre 3aKOHbI U TeOpUU. | paHUIbI TPUMEHUMOCTH (PU3NYECKUX 3a-
KOHOB. [IpuHIIMI COOTBETCTBHUS.
Posib 1 MecTO (u3nKK B GOPMHUPOBAHUU COBPEMEHHON HAYUYHOM KapTUHBI MUPA, B IPAKTUUECKON JeATEIbHOCTH JIIO/IEH.
Jlemoncmpayuu
AHazorosble U IU(PPOBBIE U3MEPUTEIIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUUKH.
Pa3nes 2. Mexanuka
Tema 1. Kunemamuka
Mexannueckoe nBukeHue. OTHOCUTEIbHOCTh MEXAaHUUYECKOT0 IBMKeHusA. Cuctema oTcuéra. TpaekTopusi.
[lepemenienue, cKOpocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsI CKOPOCTh) U YCKOPEHHE MAaTepHalIbHON TOUKH, UX MPOEKLIUH Ha OCU CUCTEMBI KOOPUHAT.
CroxxeHue nepeMeIneHnii U CII0KEHHE CKOPOCTEH.
PaBHOMEpHOE U PaBHOYCKOPEHHOE MpsIMONIMHEIHOe ABMKeHHe. [ paduku 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHHMSI, TyTH U NEepeMEIIeHUs Ma-
TepHAIbHOM TOUKH OT BpeMeHH. CKOPOCTPEILHOCT OPYKHs.”
CBoOoaHoe majieHne. Y CKopeHue CBOOOIHOTO TaICHHUS.
KpusonnHeliHOe nBMKEeHME. [[BHKEHNE MaTEPUAIBHON TOYKH 10 OKPYKHOCTH € MOCTOSIHHOM 110 MOJYJIKO CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEMHAs
ckopocTts. [leproa n yactora obpaienus. LleHTpocTpeMuTenbHOE YCKOpEHHE.
TexHnueckue yCcTpoiCcTBa U MPAKTUYECKOE TPUMEHEHHE: CITUAOMETD, ABM)KEHHUE CHAPAIOB, LIETIHBIE U PEMEHHBIE NIEpENAYN.
Jlemoncmpayuu
Monenb cucTeMbl OTCUETa, WILTIOCTPALIU KHUHEMATUYECKUX XapaKTEPUCTHK ABUKECHHUS.
[IpeoOpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.
[Tanenue Ten B BO31yX€ U B Pa3peKEHHOM ITPOCTPAHCTBE.
Habmonenune aBmxenus Tena, OpoIeHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.
N3mepenne yckopeHus cBOOOAHOIO MaeHHUs.

* Tema u3ydaercs ¢ yu€ToM pabodeii mporpaMMbl BOCITUTAHUS KAJICHIAPHOTO IJIaHa BOCIIUTATEILHON paboThl OCHOBHOW 00pa30BaTEeIbHON MPOTrPaMMBbI
cpenuero obmiero oopazoanus MBOY COIII Ne21



Hampasiienne ckopocTH Npu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3yueHne HepaBHOMEPHOTO JIBU>KEHHUS C LIEJIBIO ONPEEICHUS] MTHOBEHHOW CKOPOCTH.

HccenenoBanue COOTHOLIEHUS MEXAY MYTAMU, IPOUICHHBIMHU TEJIOM 32 MOCJIEA0BATENIbHbIE PABHBIE IPOMEKYTKH BPEMEHHU IIPH PAaBHOYCKOPEHHOM JIBU-
KEHUH C Ha4aJIbHOM CKOPOCTBIO, PABHON HYJIIO.

N3yueHne NBUKEHUS IAPUKA B BA3KOU KUKOCTH.

W3ydeHue ABM>KEHUS Tea, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[IpuHnun otHOocuTensHOCTH ['anmunes. Ilepseiii 3akoH HeroToHa. MIHEpuuanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. [lpunnun cynepno3unuu cui. Bropo#t 3akon HeioToHa ayis MarepuanbHOil Touku. Tpetuit 3akoH HproToHA a1 MaTepuaibHbIX
TOYEK.

3akoH BceMupHoOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

Cuia ynpyroctu. 3akoH ['yka. Bec tena. [Ipaktuueckoe npuMmeHeHue GU3NIECKUX 3HAHUI B MTOBCEIHEBHOM KM3HU VISl KCIIOJIH30BAHUSI TIPOCTHIX Me-
XaHU3MOB, HHCTPYMEHTOB, TPAHCIIOPTHBIX cpeACTB. IIpMMephbI TEXHHYECKUX YCTPOICTB Ha 3aBoaax JleMua0BbIX.”

Tpenue. Bugsl Tpenus (moxosi, CKojakkeHus, kaueHus ). Cuna tpenus. Cyxoe tpenue. Cuia TpeHHs CKOJIBKEHUS U cuiia TpeHus mokos. Koad punment
TpeHus. Cuiia CONpOTUBIIEHUS MTPU ABUKEHUU Tea B )KUJIKOCTU WJIM rase.

[ToctynaTenbHoe U BpaaTeabHOE JBUKEHHE a0COTIOTHO TBEPJOTO TEa.

MOMEHT CuiIBI OTHOCUTENIBHO OCH BpatieHus. [1nedo cuibl. Y cnoBus paBHOBECUS TBEPAOTO Tea.

TexHu4ecKkue ycTpoicTBa U NPAKTUYECKOE TPUMEHEHUE: TOAIIUITHUKY, IBMY)KEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBrieHne nHEepLUUH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIINX TETI.

Bropoii 3akon HeroToHa.

Hsmepenue cu.

CrioxxeHue Cuil.

3aBUCHUMOCTb CHJIbI YIPYTOCTH OT AepopMariui.

HesecomocTs. Bec Tena npu ycKOpeHHOM MOABEME U NTaJICHUH.

CpaBHeHHE CUII TPEHUS TOKOSI, KAUEHUSI U CKOJIbKEHUSI.

* Tema u3ydaercs ¢ yu€ToM pabodeii mporpaMMbl BOCITUTAHUS KAJICHIAPHOTO IJIaHa BOCIIUTATEILHON paboThl OCHOBHOW 00pa30BaTEeIbHON MPOTrPaMMBbI
cpenuero obmiero oopazoanus MBOY COIII Ne21



VYcioBus paBHOBeCUs TBEPAOIO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul

N3yuenue aBrxeHust Opycka 110 HaKJIOHHOM IJIIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIMX B IIPYKMHE U PE3UHOBOM 00pasle, oT ux Aedopmarui.

HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TEJa, UMEIOLIETO OCh BPALL[CHHUS.

Tema 3. 3aKoHbl COXpAHEHUA 8 MEXAHUKE

Hmnynbe MatepuanbHO TOUKH (Tena), CUCTEMbl MaTepUaIbHbIX TOYEK. VIMITyJIbC CHIIBI M U3MEHEHHE UMITYJIbCA Teja. 3aKOH COXPAaHEHUs MMITyJIbCa.
PeakTHBHOE JBWKEHHE. Y CIIeXH B OCBOEHHH KOCMHYECKOI0 POCTPAaHCTBA

Pabora cuibl. MOIIHOCTH CUJIBI.

Kunernueckas sneprusi MatepuanbHOi Touku. Teopema 00 M3MEHEHUN KHHETUYECKON SHEPTUH.

[TorennuanbHas sueprus. [lorennuansHas sHeprus ynpyro 1eopMupoBaHHOM NpykuHbl. [loTeHnanpHas sHeprus Tena BOJIU31 HOBEPXHOCTH 3EMIIH.

[TorennuanbHbIe U HEMOTEHIMAIbHBIE CHIIbL. CBSA3b Pa0OTHI HEMOTEHLMAIBHBIX CUJI C U3MEHEHUEM MEXaHNYECKON SHEPIUU CUCTEMBI Tell. 3aKOH CoXpa-
HEHUs1 MEXaHUYECKOU YHEPTUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuUYeCcKue yCTpONCTBA U IPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONED, IPYKUHHBIN ITUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCa.

PeakTuBHOE NBUXKEHUE.

[Tepexoa moTeHIMATBLHON SHEPTUHM B KUHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydenne abCoMOTHO HEYNIPYTOTO yJapa ¢ IOMOIIBIO IBYX OJIMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIbI ¢ U3MEHEHNEM MEXaHUYECKOM SHEPTuu Tejla Ha IPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Paznes 3. MosekyasipHasi (pM3HKa M TEPMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U UX ONBITHOE 000ocHOBaHuE. bpoyHoBckoe nBmxenue. Juddysusa. Xapakrep IBUKEHUS
U B3aMMOJICHCTBUS YacTHUIl BellecTBa. Mojenu CTpOeHus ra3oB, >KUIKOCTEH M TBEPIBIX TEJ U OObSICHEHHE CBOICTB BEIIECTBA Ha OCHOBE 3TUX MOJEINIEH.

* Tema u3y4aercsi ¢ yaéToM paboyeid mporpaMMbl BOCITUTAHUS KAJICHIAPHOTO TIaHA BOCIIMTATENIbHOM paboThl OCHOBHOM 00pa30BaTENIbHOM MPOrPaMMBbI
cpenuero obmiero oopazoanus MBOY COIII Ne21



OO0bsiCHEeHHsI IPUYMH ArPEraTHBIX COCTOSIHUI BelecTB (TBEPI0E, JKUAKOE U ra3000pasHoe cocTosinus) M.B. JlomonocoBbiM™ TIpakTrueckoe mpume-
HEHUE B MOBCEAHEBHOW XU3HU (DM3MUECKUX 3HAHWI O CBOMCTBAX Ta3oB, )KHJKOCTEH M TBEpABIX Tel. Macca U pa3mMepbl MoJeKys. KolmndecTBo BemecTna.
[MocrosHHas Asoraapo. KopnyckyaspHo-kuHeTnueckasi teopus Tena M.B. JlomonocoBa”

TemnnoBoe paBHoBecue. Temnepatypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monenp uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KMHETHYECKOW TEOPHH HICNIbHOTO Ta3a. AGCOIIOTHAS TEMIIEpaTypa Kak Mepa cpeiHei
KMHETUYECKOW SHEPruu TEIUIOBOrO ABMKeHUs yacTull rasa. llkana remneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akoH
Janbrona. M3ormpoiiecchl B H1€aIbHOM ra3e ¢ IOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe mpeacTaBieHe U30MpoILecCoB: U30TepMa, U30X0pa, U30-
Oapa.

TexHuveckue ycTpoicTBa U MPaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOUINE TUCKPETHOE CTPOSHHE BEIIeCTBa, PoTorpaduu MOJIEKyNl OPraHUYECKUX COSAMHEHUN.

OnbiTel 10 AUPPY3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JIBHXKCHHS.

Mogens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOACHCTBHUS.

Mogenb, WITIOCTpUPYIOLIas MPUPOTY 1aBJICHUS ra3a Ha CTEHKHU COCY/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACATIBHOTO ra3a, U30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

Omnpenenenne Macchl BO3IyXa B KJIACCHON KOMHATe Ha OCHOBE M3MEpEeHU 00bEMa KOMHATHI, TaBJICHHS U TEMIIEPaTyphl BO3/1yXa B HEll.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmonuHamuueckas cuctema. BHyTpeHHsIsI SHEpTrusi TEpPMOAMHAMUYECKON CUCTEMBI U CIOCOO0BI €€ n3MeHeHus. KonnuecTBo TemioTsl U padbota. BHyT-
PEHHsIA PHEPrUs OJTHOATOMHOTO MIEANbHOrO ra3a. Buisl Temonepeaaun: TEMIONPOBOAHOCTb, KOHBEKIIMS, U3IyUeHHUE. Y AebHas TEINIOEMKOCTh BEILIECTBA.
KonunuecTBo TennoTel npu Temionepeaaye.

[Tonsitne 06 aguabaTHOM Tiporiecce. [lepBrii 3akoH TepMoaHaMuKu. [[puMeHeHne mepBoro 3aKkoHa TEPMOJIUHAMUKHU K u3omporieccaM. ['padudeckas
MHTEpIIpeTanus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatuMocTs mpoieccoB B MPpUPOJIE.

* Tema u3ydaercs ¢ yu€ToM pabodeii mporpaMMbl BOCITUTAHUS KAJICHIAPHOTO IJIaHa BOCIIUTATEILHON paboThl OCHOBHOW 00pa30BaTEeIbHON MPOTrPaMMBbI
cpenuero obmiero oopazoanus MBOY COIII Ne21



Tennoble MamuHbI. [IpuHIMIBL AeWCTBUS TEITOBBIX MamHH. [IpeoOpa3zoBaHus SHEPTHH B TEIUIOBBIX MamInHaX. Koahduiuent mone3noro neicTpus
teruioBoi MamuHbl. Luka KapHo u ero ko GuIueHT nosie3Horo qeicTBus. JKOIOTHIECKUe MPOOIEMBbl TETNIOIHEPTETUKH.

TexHuueckue ycTpoicTBa M IPAKTUUYECKOE IIPUMEHEHUE: JIBUraTellb BHYTPEHHErO CrOpaHusl, ObITOBOM XOJIO0AUIbHUK, KOHAULIMOHED.

Jlemoncmpayuu

W3meneHne BHyTpeHHEH SHEPIUHU TeJla IPU COBEPIIEHUH paOOTHI: BBUIET MPOOKU M3 OYTBHUIKHU O[] ICHCTBHEM CXKATOTO BO3/yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe yTEéM TpeHHUsI (BUACOAEMOHCTPALIMS).

M3MeHeHne BHYTpEHHEH sHepruu (TeMIieparypsl) Teja py Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHUIO BO3/yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHusl, PEaKTUBHOIO JBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

M3mepenue yaelnbHOU TEI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn éewjecmea. Pazoevie nepexoont

ITapooOpa3oBanue u koHaeHcays. Micnapenne u kunenne. AOCOIIOTHAs M OTHOCUTENIbHAS BIAXHOCTh Bo3ayxa. HacelmenHslil nap. Y ienpHas TenioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT J1aBJICHUS.

Teépnoe Teno. Kpucrammueckue u aMmopdHbIe Tella. AHU30TPOITHS CBOMCTB KpUCTAILIOB. JKunkue kpuctayuisl. CoBpeMeHHbIe MaTepuaibl. [LnaBieHue
U KpUCTaJUTM3aIus. Y eNbHas TeroTa miasieHus. CyonuMarius.

YpaBHeHHE TEIIOBOTO OalaHca.

TexHu4eckue ycTpoicTBa U MPAKTUYECKOE TPUMEHEHUE: TUTPOMETP U NMICUXPOMETP, KaIOPUMETP, TEXHOJIOTUHU TTOJIYYSHHSI COBPEMEHHBIX MaTEpPHaJIOB,
B TOM YHCIIe HAHOMAaTEPHUAaOB, U HAHOTEXHOJOTHH.

Llemoncmpayuu

CBoiicTBa HACBIIIIEHHBIX MTAPOB.

Kunenue nmpu moHU>KEHHOM JaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

Habmronenne HarpeBaHus U IIIABJICHUS KPUCTANIMYECKOTO BEIECTRA.

JleMOHCTpanys KpuCTauIoB.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

N3mepeHne OTHOCUTENBHOM BIaKHOCTH BO3IyXa.

Pasnen 4. daekTpoanHaMuka
Tema 1. Inexkmpocmamuka

OnexTpu3anus Ten. DIeKTpudeckuil 3apsia. J(Ba BUga 3JeKTpUUecKUX 3apsiioB. [IpoBOIHUKH, JUAIEKTPUKU U MOJTYIPOBOJAHUKH. 3aKOH COXPaHEHUs
3JIEKTPUYECKOTO 3apsa.



B3aumonerictBue 3apsinoB. 3akoH Kynona. TouedHslil aiieKTpuueckuii 3aps. Diekrpudeckoe none. HanpsskéHHocTh anexkrpudeckoro nosis. [Tpunnun
CYNEPIIO3ULUH JIEKTPUYECKUX MTOJIEH. JIMHNN HAaPsSKEHHOCTH 3JIEKTPUYECKOTO MTOJIS.

Pabota cun snexkrpocrarnyeckoro nois. IloreHuuan. PasHoCTh moTeHIMaNOB. DKBUIOTEHLIMAIBHbIE TOBEPXHOCTH. [IpOBOAHUKN U TUAIEKTPUKU B
INEKTPOCTATUYECKOM Mo, JAUdIeKTpruiecKas IPOHULIAEMOCTb.

OnexTpoéMkocTh. KoHneHncatop. DineKkTpo€MKOCTh INIOCKOT0 KOH/IEHCATOpa. DHEPIHsl 3apsKEHHOT0 KOHEH CaTopa.

TexHUUecKue yCTpOWCTBa M MPAKTHUECKOE MPUMEHEHHE: JIEKTPOCKOI, IEKTPOMETP, dIEKTPOCTaTHUECKas 3aIlMTa, 3a3eMJICHHUE AIIEKTPONpPUOOpOB,
KOHJICHCATOP, KOIMPOBAJIbHBIN alapaT, CTPYHHBIN IPUHTED.

Jlemoncmpayuu

VYCTpoCTBO U MPUHIUI JEHCTBUS dJIEKTPOMETPA.

B3anmopnencTBre HadIeKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apsIKEHHBIX Tell.

ITpoBOAHMKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DIIeKTpOCTaTUYECKas 3allIHTAa.

JIMdIIeKTpUKHY B DJIEKTPOCTaTUYECKOM I1OJIE.

3aBUCUMOCTB JIEKTPOEMKOCTH IUIOCKOTO KOHIEHCATOpa OT IUIOIIAAH IUIACTHH, PACCTOSHUSA MEXY HUMU U AUDJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiii nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DNEKTPUYECKUH TOK. Y CJIOBHS CYILIECTBOBAHUSA dJIEKTpUUecKoro Toka. Mcrounnku toka. Cuna toka. [1ocTOSHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LernH.

DNeKTpUUecKOoe CONPOTUBIIEHHE. Y AebHOE CONPOTHBIIEHNE BellecTBa. [locnenoBarenbHoe, napamieabHOE, CMEIIaHHOE COETMHEHNE TPOBOIHUKOB.

Pabora anexrpudeckoro Toka. 3akoH J[xoyns—JIeHa. MOIHOCTD 3JI€KTPHUUYECKOTO TOKA.

DJEeKTPOBMKYILAsl CUJIa U BHYTPEHHEE COITPOTHBIIEHHE UCTOYHMKA TOKa. 3akoH OMa J171s OJTHOU (3aMKHYTOI) anekTpudeckoit nenu. KopoTtkoe 3ambl-
KaHUe.

DNEeKTpOHHAas MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCHUMOCTh COIIPOTUBIICHUSI METAJJIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb.

DneKTpUYecKUi TOK B BakyyMe. CBOICTBA 2JIEKTPOHHBIX ITyYKOB.

[MonmynpoBoanuku. CoOCTBEHHAs M MPUMECHAas! TPOBOAUMOCTD MOIYIPOBOJHUKOB. CBoiicTBa p—N-niepexosa. [TloaynpoBoIHUKOBBIE TPHOOPHI.

DNEKTPUUECKUN TOK B paCTBOPAxX M pacriaBax 3JIEKTPOIUTOB. DIEKTPOIUTHYECKAs AUCCOLUAIINS. DIIEKTPOIIU3.



DneKkTpuuecKuil Tok B razax. CaMOCTOSTENbHBIN U HECAMOCTOATENbHBIN pa3psal. Monnus. [lnazma. Hayunas Teopusi «<atMocgepHOro 3jiekTpuye-
crBa» M.B. JlomoHocoBa”

TexHuyeckue yCTpoHCTBa U MPAKTHUYECKOE MPUMEHEHHUE: aMIIepMETp, BOJILTMETP, PEOCTAaT, UCTOYHUKHU TOKA, HJIEKTPOHArpeBaTelbHbIE PUOOPHI, dIIEK-
TPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN AHO, TEPMUCTOPHI U POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN IUO/, TalbBAHUKA.

Llemoncmpayuu

W3mepenue cuiibl TOKa U HANIPSKEHUSL.

3aBUCUMOCTb CONPOTUBIICHUS HIUJIUHAPUYECKUX IPOBOJHUKOB OT JIJTMHBI, IJIOIIAIN [TONIEPEUYHOI0 CEYEHUsI U MaTepHraa.

CMmenaHHoe COeIMHEHUE TPOBOJHUKOB.

[Ipsimoe n3mepenue 3neKTpoABUKYIIEH cuibl. KopoTkoe 3aMblKkaHHE raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHET'O CONPOTHUBIICHUS.

3aBUCUMOCTb COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYpPHI.

[IpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa v IPpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD JUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue cMenaHHOTO COEIMHEHHS PE3UCTOPOB.

N3mepeHnne 27IeKTpOABUKYIIEH CHIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COIIPOTUBIICHUS.

HabGmonenue anexrponusa.

Me:xknpeameTHbie CBSI3U

N3yuenue kypca pusnku 6azoBoro ypoBHs B 10 kiacce ocyIecTBIsSeTCs ¢ y4ETOM co/lepKaTebHBIX MEXIIPEIMETHBIX CBS3€H ¢ KypcaMu MaTeMaTHKH,
O6MoJIOTNH, XUMHHU, Teorpaduu U TEXHOJIOTUH.

Meoicnpeomemmnule nonsmusl, CBSI3aHHbIE C U3YYE€HUEM METO/I0B Hay4YHOT'O [TO3HAHUS: SIBJICHUE, HAYYHBIN (PaKT, TUIIOTe3a, Gu3nyecKas BeIMYHHA, 3aKOH,
Teopusi, HaOJI0JeHHE, SKCIIEPUMEHT, MOJIEIMPOBaHHE, MOJIEb, U3MEPEHUE.

Mamemamuxa: penieHne CUCTEMBbl YpaBHEHUH, TuHelWHas QyHKIM, napadona, runep0oia, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPBI U UX MPOEKIIMH HA OCH KOOPJHMHAT, CII0KEHUE BEKTOPOB.

Buonoeus: mexanndeckoe ABMKEHUE B )KUBOM Tipupoe, mudpy3usi, 0cMOC, TEIIIO0OMEH KUBBIX OPTaHU3MOB (BUIBI TETUIOTIEPEIavuH, TETNIOBOE PaBHO-
BECHE), AIEKTPUUYECKHUE SIBJICHUS B )KUBOU MPUPOJIE.

Xumus: JUCKPETHOE CTPOEHHE BEILIECTBA, CTPOSHUE aTOMOB U MOJIEKYJ1, MOJIb BELIECTBA, MOJISIPHAS MAacca, TEIIOBbIE CBOWCTBA TBEPABIX TEI, KUAKOCTEN
Y Ta30B, MIEKTPUYECKUE CBONCTBA METAJIIOB, MJIEKTPOJINTUYECKAs IUCCOLMALINS, TAIbBAHUKA.

* Tema u3ydaercs ¢ yu€ToM pabodeii mporpaMMbl BOCITUTAHUS KAJICHIAPHOTO IJIaHa BOCIIUTATEILHON paboThl OCHOBHOW 00pa30BaTEeIbHON MPOTrPaMMBbI
cpenuero obmiero oopazoanus MBOY COIII Ne21



l'eoepaghus: BIaxXHOCTH BO3lyXa, BETPbI, OapOMETp, TEPMOMETD.

Texnonocus: npeoOpa3zoBaHuE ABUKEHUHN C UCTIOJIB30BAaHUEM MEXAHU3MOB, YUET TPEHUS B TEXHUKE, MOIITUITHUKH, UCTIOJIH30BAHUE 3aKOHA COXPAHCHUS
UMITyJIbCa B TEXHHKE (paKeTa, BOAOMET U APYTue), IBUTaTeIh BHYTPEHHETO CrOpaHusl, HapoBasi TypOrHa, OBITOBOI XOJOAWIBHUK, KOHAULIMOHED, TEXHOJIOTUU
MOJTyYEHUs! COBPEMEHHBIX MaTepHalioB, B TOM YHCJIE HAHOMATEpPHAJIOB, U HAHOTEXHOJOTUH, JIEKTPOCTATHUECKas 3alllUTa, 3a3eMJIEHUE AJIEKTPOIIPHOOPOB,
KCEPOKC, CTPYHHBIN MPUHTEP, dJCKTPOHATPEBATEIBHBIE MPUOOPHI, JIIEKTPOOCBETUTEILHBIC TPUOOPHI, TaThBAHUKA.

11 knace
Pasznea 4. djekTpoauHaAaMUKA

Tema 3. Maznumnoe none. I1eKmMpoMaZHUMHAA UHOYKYUA

[TocTostHHBIE MarHUTHL. B3anmoielcTBHE MOCTOSTHHBIX MarHUTOB. MarHuTHoe noJjie. BeKTop MarHuTHOW MHAYKUUHU. [ [puHIMI CylIepno3uuy MarHuT-
HbIX ntosiel. JIunun MarauTHOM MHAYKUMKU. KapTrHa JIMHUI MArHUTHON MHAYKIIMH HOJIS TIOCTOSIHHBIX MAarHUTOB.

MarnuTtHoe 1noJie NpoOBOAHMKA ¢ TOKOM. KapTuHa JNMHUI MHAYKIIMM MAarHUTHOTO IOJS JUIMHHOTO HPSIMOTO IPOBOJHUKA U 3aMKHYTOI'O KOJBLEBOIO
IIPOBOJHMKA, KaTYIIKH ¢ TOKOM. OnbIT Opcreaa. BzaumoaeiicTBie NpoBOJHUKOB ¢ TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna Jlopenua, e€ Moaynb U HanpaBlieHUe. [[BrkeHNE 3apsXKEHHOM YacTHUIIBI B OJHOPOIHOM MarHUTHOM mone. Pabota cumnsl JlopeHia.

SIBieHMe FIIEKTPOMArHUTHONW MHAYKIUU. [I0TOK BEKTOpa MarHUTHOM MHIAYKIMH. DJIEKTPOABMKYILAS CUJIA MHIYKIUHU. 3aKOH JIEKTPOMArHUTHOW MH-
nykuuu Papazest.

BuxpeBoe anexkTpuyeckoe mosie. NeKTPOABIKYIAs crjla UHIYKIUN B IPOBOJHUKE, ABMXKYILIEMCS TOCTYNATEIbHO B OJHOPOJHOM MarHUTHOM TOJIE.

IIpaBuno Jlenua.

NHaykTHBHOCTB. SIBIEHNE CAMOMHIYKIIMHU. DJIEKTPOABHIKYILAS CHUJIA CAMOMHAYKLIUN.

DHeprus MarHUTHOT'O TOJISl KaTyIIKU C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuveckne ycTpoicTBa M NPAKTHYECKOE IPMMEHEHHEe: OCTOSTHHbIE MATHUTBI, 3JICKTPOMATHUTBI, 3JICKTPOABHUIaTe/1b, yCKOPUTEIHN JJIeMEH-
TAPHBIX YACTHII, HHAYKIHOHHAS NeYb.”

Jlemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM I1OJIEM.

JIMHUM MHIYKIIMY MarHUTHOTO MOJIS.

* Tema u3y4aercs ¢ yaéToM paboyeii mporpaMMbl BOCITUTAHUS KAJICHIAPHOTO TIaHA BOCIIUTATEIbHOU paboThl OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI
cpenuero obmiero oopazoanus MBOY COIII Ne21



B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuiia Amniepa.

[eictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIUTA.

SIBlieHME ANEKTPOMArHUTHOW UHAYKIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTbD 3JIEKTPOJBUKYILEH CUIIbI UHIYKIIMH OT CKOPOCTH U3MEHEHHSI MarHUTHOT'O TIOTOKA.

SIBieHME CAaMOMHIYKIIMH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHre MarHUTHOTO TOJISl KATYIIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABJICHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3pgean 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbLe KONEOAHU

Konebarenpnas cucrema. CBoOOJHBIE MeXaHUYECKHE KoeOanus. | apmornyeckue konebanus. [lepron, yacrora, ammunryna u (asa konedanuit. [py-
KUHHBIM MasgTHUK. MaTeMaTHueCKuil MasiTHUK. Y paBHEHUE rapMOHUYECKUX Kosiebanuil. [IpeBpalieHre sHeprun npu rapMOHMUYECKUX KOJICOAHUsAX.

Koneb6arenbHblii kKoHTYp. CBOOOIHBIE 3JIEKTPOMArHUTHbIE KojeOaHHs B MJI€aIbHOM KoJe0aTeIbHOM KOHTYype. AHAJIOrMs MEXAy MEXaHUUYECKUMH U
3JIEKTPOMAarHUTHBIMU KosieOanusMu. @opmyra TomcoHa. 3aKOH COXpaHEHHUs SHEPTHH B UJI€ATbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBnenue o 3aTyxaronux kojaedanusx. BelHyK1eHHbIE MeXaHUUYecKue Kosiebanus. PesoHanc. BeiHyX/1€HHbIE 37I€KTPOMarHUTHbIE KOJIEOAHHUS.

ITepemenHbIi ToK. CHHYCOMAANBHBIN IEPEMEHHBIN TOK. MOITHOCTh NEPEMEHHOT0 TOKAa. AMIUINTYTHOE U AEHCTBYIOLIEE 3HAYEHNE CUJIBI TOKA U HaIpsI-
KEHUS.

Tpanchopmarop. IlponsBoacTso, nepegaya v noTpediieHNE dIEKTPUUECKON SHEPTUU. DKOJIOTMUECKHUE PUCKH IMPHU MPOU3BOJCTBE 3JIEKTPOIHEPTHH.
KynbTypa ncronb3oBaHust 3J€KTPOIHEPTUH B TOBCEAHEBHON *U3HU. QOObsICHEHHe YCTPOHCTBA M NPUHIMIIA el CTBUSI TEXHUYECKHX 00beKTOB, MPAKTH-
YecKoe NpUMeHeHue (PU3NUECKUX 3HAHMI B IIOBCEAHEBHON 5KU3HU PH UCNOJIL30BAHUM TpaHcdopmaTopa”.

TexHnueckue ycTpoiucTBa U MPAKTUYECKOE IPUMEHEHHE: AIEKTPUUIECKUI 3BOHOK, TEHEPATOP IIEPEMEHHOr0 TOKA, JINHUU 3JIEKTPOIIepeiay.

Jlemoncmpayuu

HccnenoBanue napameTpoB KojiedaTeabHOM cucTeMbl (IPY>KUHHBIN WM MAaTEMAaTUYECKUN MasTHUK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue cBOMCTB BBIHYKICHHBIX KOJIEOaHUH.

* Tema u3y4aercs ¢ yu€ToM pabodeii mporpaMMbl BOCITUTAHUS KAJICHIAPHOTO IJIaHa BOCIUTATEILHON paboThl OCHOBHOW 00pa30BaTEeIbHON MPOrpaMMbI
cpenuero obmiero oopazoanus MBOY COIII Ne21
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HabGntonenue pezonanca.

CB00OOHBIC AIEKTPOMATHUTHBIE KOJICOAHUSI.

OcuusutorpaMMsl (3aBUCUMOCTH CHJIBI TOKA M HAIIPSKEHUS. OT BPEMEHH) U1l JIEKTPOMAarHUTHBIX KOJIEOaHUH.

Pe3onaHc npu nocnenoBaTeNbHOM COEIUHEHUH PE3UCTOPA, KaTYLIKHM MHAYKTUBHOCTH U KOHIECHCATOPA.

Monenb IMHUY 3JIEKTPOIIepeIadH.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomul

HccnenoBanue 3aBUCUMOCTH NIEPUO/A MAJIBIX KOJIeOaHUi rpy3a Ha HUTH OT JAJMHBI HUTHU U MacChl Ipy3a.

HccnenoBanue NepeMEHHOIO TOKA B LIETIH U3 MTOCIIEA0BATEIbHO COCINHEHHBIX KOHIEHCATOPa, KaTylIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHuueckre BOJIHBIL, yCII0BUs pactipocTpanenusd. [lepuon. CkopocTs pacrnpocTpaHeHus U JjauHa BoJiHbL. [lonepeunsie U npooabHble BOJIHBL. MH-
TepdepeHLus 1 Tuppakuus MEXaHUUECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [’ pomkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3IyYEHHs 3JEKTPOMAarHUTHBIX BOJH. B3aumuas opuenrtauus BektopoB E, B, V B ainexkTpomMarHuTHON BOJIHE.
CBoiicTBa AIIEKTPOMArHUTHBIX BOJIH: OTPaXXEHUE, PEIOMIICHHE, TONIpu3amst, audpaxius, narepdeperips. CKOpOCTh IEKTPOMArHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHBIX BOJIH. [IpMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpUHUMIIBI PAIMOCBA3K U TeneBuaeHus. Paguonokarnus. M3o6perenue paguo A. C. ITonoBbiM™

DNEeKTPOMarHUTHOE 3arpsi3HEHNE OKPYKaroIIel Cpeibl.

TexHuuyeckue ycTpoicTBa U MPaKTUYECKOE IPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBas JUarHOCTUKA B TEXHUKE U MEIUIIMHE, pajap,
paguonpuEMHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBYU-neus.

Llemoncmpayuu

OO6pa3oBaHue U pacnpoOCTpaHEHUE TIOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

Konebmromeecst Tei10 kKak HICTOYHUK 3BYKa.

HabmroneHne oTpaxeHus U NpeIOMICHUS. MEXaHUYECKUX BOJIH.

Habmonenue uarepdepeHnn 1 [uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOH pE30HAHC.

Hab6mronenue cBsi3u TpOMKOCTH 3ByKa M BBICOTHI TOHA C aMILTUTY/ION M 9aCTOTOM KOJeOaHMIA.

HccnenoBanue CBOMCTB 3JIEKTPOMarHUTHBIX BOJIH: OTpa)KeHUE, PeIOMIICHHE, MONIApu3alus, AM(paKius, HHTeppepeHIHs.

Tema 3. Onmuxa

* Tema u3ydaercs ¢ yu€ToM pabodeii mporpaMMbl BOCITUTAHUS KAJICHIAPHOTO IJIaHa BOCIIUTATEILHON paboThl OCHOBHOW 00pa30BaTEeIbHON MPOTrPaMMBbI
cpenuero obmiero oopazoanus MBOY COIII Ne21
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I'eomerpuueckas ontuka. [IpsMoIMHETHOE pacipOCTpaHEHUE CBETA B OAHOPOIHOM cpefie. JIyu cBeTa. TodyeuHblid HCTOUHHK CBETA.

Otpakenue cBera. 3aKOHbBI OTpakeHus cBera. [locTpoenne n300pakeHui B MJIOCKOM 3epKaJe.

[Tpenomiienue cBeta. 3aKOHBI MPEIOMIICHUS cBeTa. AOCOIIOTHBIN MoKa3arens npeinomienus. [lonHoe BHyTpeHHee oTpakenue. [IpeaenbHsblii yrou nos-
HOT'O BHYTPEHHETO OTPAXKEHUS.

Hucnepcus ceeta. CiioxkHbI cocTaB Oenoro ceera. LBer.

Cobuparomue 1 paccenBaromue TuH3bL. ToHKas muH3a. PDOKYCHOE pacCTOsSHUE U ONTHYECKas cujia TOHKOU JnH3bI. [TocTpoenue n3odpaxenuii B coou-
paroluX U paccenBaroluX JuH3ax. PopMyra TOHKOU JIMH3bL. Y BEIUYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUUECKOM ONTHUKH.

Bonnogas ontuka. aTepdepennns cera. KorepeHTHbIE HCTOYHHUKH. Y CIIOBHS HAOIIOACHUS MAKCUMYMOB 1 MUHIMYMOB B HHTep(hEpEHIIMOHHON Kap-
THUHE OT JBYX CHH(A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpaxius ceera. Judpakunonnas pemérka. Y cioBrue HabI0IeHUS II1aBHBIX MAKCUMYMOB TP MaICHUH MOHOXPOMATUYECKOTO CBeTa Ha Iudpakiiu-
OHHYIO PELIETKY.

[Tonspuzanus ceera.

TexHUYECKHe YCTPOWCTBA M MPAKTHUECKOE MPUMEHEHHE: OUKH, JIyTa, OTOoAaIapaT, MPOSKIIMOHHBINA anmapar, MUKPOCKOII, TEJIECKOII, BOJIOKOHHAS OI-
TUKa, JUPPAKIHMOHHAS PEIIETKA, MTOISPOUI.

Llemoncmpayuu

[IpssmonuHeitHOe pacnipocTpaHeHHe, OTpaKeHUE U MpeoMieHne cBeta. OnTruueckue mprudopsl.

[TonHoe BHYTpeHHEe oTpaxeHue. Mojienb cBeToBOA.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.

Mopnenu MUKpOCKOIa, TEIECKOTIA.

HabGmonenue nnrepdepeHimm ceera.

Hab6monenue nudpakuuu certa.

Habmonenue nucnepcun cBeta.

[TonydeHnune cnekTpa ¢ HOMOLIBbIO IIPU3MBI.

[Toryuenue criekTpa ¢ MOMOIIBIO T (PPAKIIHOHHON PEHIETKY.

Habmronenue nonsipusanuu cera.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3mepenue nokasaTesns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKEHHM B JIMH3aX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cienUAJIbLHOH TEOPUH OTHOCUTEIbHOCTH

12



['paHuIbl MPUMEHUMOCTH KJIACCUYECKON MeXaHHKH. [locTynaTel crieluaibHOW TEOPUU OTHOCUTEILHOCTH: HHBAPUAHTHOCTh MOYJISI CKOPOCTH CBETA B
BaKyyMe, IPUHILIMUII OTHOCUTEIBHOCTH DUHILTEIHA.

OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U COKPAILEHUE JITHHBI.

DHeprus U UMNYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MaccChl C SHEPTHUEH U UMITYJIHCOM PEIISITUBUCTCKOMN YaCTHUIIBI. DHEPTHUS TTOKOSL.

Pa3znen 7. KBanToBas pusuka

Tema 1. Dnemenmol KGAHMOBOU ONMUKU

®oronsl. Dopmyrna [Inanka cBs3u sHeprun GOTOHA C €ro YaCTOTOW. DHEPTUs U UMIYJIbC POTOHA.

Orkpeitre u uccaenosanre Goroddpexra. OnbiThl A. I'. CToaerosa”. 3akonsl porodddexra. Vpasaenue Diinmreiina mis poroddpdexra. «KpacHas
rpanuna» Gororddexra.

Hasnenue ceeta. OnwiTel I1. H. Jle6eneBa”.

XUMHYECKOe JICHCTBHIE CBETA.

TexHUYECKHe YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: (POTOAIeMEHT, (OTOIATINK, COTHEYHAsE OaTapes, CBETOAUOI.

Jlemoncmpayuu

®o1od(eKT Ha YCTAaHOBKE C IMHKOBOH MJIACTHHOM.

HccnenoBanue 3ak0HOB BHeIlIHero Gporospdexra.

Cseroauo.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Mopnens aroma Tomcona. OnbiTel Pesepdopaa mo paccesHuro o -yactuil. [Inmanerapuas mozaens aroma. [loctynarer bopa. M3nyuenue u mornomieHue
(OTOHOB IpH MEepexo/ie aToMa ¢ OJIHOTO YPOBHSI SHEPTUHU Ha pyroi. Buael cnektpos. CHekTp ypoBHEH 3HEPIUM aToMa BOJAOPOa.

BousHoBsIe cBoMcTBa yacTull. Bosubl ne bpoins. KopnycKyisspHO-BOJIHOBOW Tyanu3M.

CroHTaHHOE U BBIHYKJEHHOE U3ITyueHHE.

TexHUYECKHE YCTPOUCTBA U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAIbHBIN aHaIH3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens ombiTa Pezepdopaa.

Omnpenenenue JUIMHEBI BOJTHBI J1a3epa.

Habmonenne nuHeHyaThIX CIIeKTPOB U3ITYUCHUS.

* Tema u3y4aercs ¢ yuéToM paboyeii mporpaMMbl BOCIUTAHUS KAJICHIAPHOTO TJIaHA BOCIIMTATEIbHOU paboThl OCHOBHOM 00pa30BaTeIbHON POTPAMMABI
cpenuero obmiero oopazoanus MBOY COIII Ne21
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Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

Hab6nronenue TMHENYaToro crekrpa.

Tema 3. Amomnoe aopo

DKCIepUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh cTpoeHHs siapa. OTkpeiTe paguoakTuBHOCTH. OnbITH Pesepdopaa mo onpeneneHuio cocraBa pajnoak-
TUBHOTO U3nydeHusi. CBolcTBa anbda-, 6eTa-, raMMa-u3nydeHus. Biausaue paanoakTHBHOCTH HA KUBBIE OPTaHU3MBI.

OTkpbITHE TPOTOHA M HeWTpoHa. Hykionnast monens sapa ['eitzenOepra—Banenko. 3apsn sapa. MaccoBoe uuciio siapa. M30Torsl.

Anbda-pacniaa. DIEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmna. ['amMa-u3inydeHue. 3aKoH paMOaKTUBHOTO pacmaja.

DHeprust CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JleekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

SAnepusiii peaktop. Tepmosnepusiit cuares. [IpobieMbl 1 IEPCHIEKTUBBI SIEPHON IHEPTETUKH. DKOJIOTUYECKUE ACTIEKTHI SACPHON SHEPTEeTHKU.

DneMeHTapHble yacTulibl. OTKPBITHE TO3UTPOHA.

MeTo/1b1 HaONIIOIEHUS U PETUCTPALIUH 3JIEMEHTAPHBIX YaCTHULL.

OyHaMeHTaIbHbIE B3auMoAecTBUS. EqMHCTBO (hrn3nyeckoit KapTHHBI MHpa.

TexHuyeckue ycTpoHCcTBa U MPAKTUYECKOE IPUMEHEHUE: JJO3UMETp, Kamepa BunbcoHa, siaepHsbiil peakTop, arToMHas 6omoa.

Llemoncmpayuu

Cu€TurK MOHU3HPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuvie pabomuol

HccnenoBanue TpekoB YacTHIl (IO TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M ACTPOPU3UKH

Oransl pa3BUTHA acTpoHoMUU. [TpukinagHOoe 1 MUPOBO33pEHUYECKOE 3HAUCHHE aCTPOHOMHUH.

Bun 3Bé€3anoro Heba. Co3Be3aust, spKue 3BE3/bI, IJIAHETHI, UX BUIUMOE JBUKEHHE.

Conneunas cucrema.

Connue. ConneuHas akTuBHOCTb. Mctounuk sHeprun CosiHLa U 3BE31. 3BE3/IbI, MX OCHOBHBIE XapaKTEPUCTHKU. JlMarpaMMa «CHeKTpalIbHbII Kilace —
CBETUMOCTBY. 3BE3/IbI IIaBHOW MOCIEA0BATEIHHOCTH. 3aBUCUMOCTD «Macca — CBETUMOCTD) JIJIs 3BE3/1 INIaBHOM MOCIIe10BaTENIbHOCTH. BHYTpeHHEe cTpoeHue
3BE3/1. CoBpeMEHHBIE MTPE/ICTABICHUSI O IPOUCXOKIEHUH U 3BOMtoIH CoHIIa U 3BE3]. DTarbl )KU3HU 3BE3 .

Mnineunsiii [1yts — Hama I'anaktuka. [lonoxxenue u apmxenue Connua B [Nanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. UEpHBIE IBIPHI B
sIApax TajakTHK.

Bcenennas. Paciiupenne Beenennoit. 3akon Xa60:ma. Pa3oeranue ranaktuk. Teopus bonbiioro B3psiBa. PennkToBoe n3nydeHue.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.
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Hepeménnsie npodnaemsl actpoHoMuu. IIpuMeHUMOCTH 3aKOHOB (PM3UKH [1JIs1 00BSICHEHHSI MPUPOIbI KOCMUYecKUX 00bekToB. Habonenne u
onucaHue ABM/KEHHUs] HeOECHbIX Te .

Yuenuueckue nabnrooenus

HaOnroneHust HeBOOPYKEHHBIM IJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUN Ul ONPEAeICHUs MOI0KEHUST HeOEeCHbIX 0OBbEKTOB Ha KOH-
KPETHYIO JJaTy: OCHOBHBIE c03Be31si CEBEPHOIO NOJYIIAPUsI U IPKUE 3BE3/BI.

Hab6monenus B reneckon Jlynsl, mianer, Maeunoro Ilytu.

O0o0maIee NOBTOPEeHNE

Posb pu3ukM 1 acTpOHOMHMM B 3KOHOMUYECKOH, TEXHOJIOTHYECKOH, COLIMAIbHON U 3THYECKOH cdepax NesTeTbHOCTH YesIoBeKa, pojb U MECTO (PU3UKU
U aCTPOHOMHH B COBPEMEHHON Hay4yHOW KapTHHE MHpPA, POJIb (GU3UIECKON Teopur B (HOPMUPOBAHHUHU TPEACTABICHUIN 0 (PU3NIECKON KapTHHE MUPA, MECTO
(bu3nyeCcKOi KapTUHBI MUpa B 00ILEM PsIly COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MTPEICTABICHUMN O pUpoJeE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca Gpusnku 6a30Boro ypoBHs B 11 kinacce ocymiecTBiIsieTcs: ¢ y4ETOM COAEPKaTENIbHBIX MEXIIPEAMETHBIX CBSA3EH C KypcaMH MaTeMaTHKH,
OHMOJI0rUM, XUMUH, Freorpadpuu 1 TEXHOJIOTHUH.

Mescnpeomemmusvie nowsimus, CBI3aHHBIE C U3YYEHUEM METO/I0B HAYYHOTO TO3HAHUS: SIBJICHHUE, HAYYHBIH (aKT, THIIOTE3a, (Pr3nuecKas BEIMYMHA, 3aKOH,
TeopHsl, HaOJII0AeHUE, SKCIIEPUMEHT, MOJIETUPOBaHKE, MOIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHre CUCTEMbl YpaBHEHHH, TPUTOHOMETpHUECKUe (PYHKIMH: CHHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUECKOE
TOKJIECTBO, BEKTOPBI U MX MPOEKIIMU Ha OCH KOOPAMHAT, CI0XKEHHE BEKTOPOB, IPOU3BOHbBIE AIIEMEHTAPHBIX (PYHKIHH, MTPU3HAKU NTOA00HUS TPEYTOJIbHUKOB,
onpeieNieHue TUIOMAAN TUIOCKUX (Guryp u oobEéma Tel.

bBuonoeus: anextpudeckue sBIEHUS B )KUBON IPUPOJE, KoeOaTeabHbIE ABMKEHHS B )KUBOM IPUPOJIE, ONTUYECKHE SIBICHUS B )KUBON IPUPO/IE, IeficTBHE
pazyanuy Ha )KUBBIE OPraHU3MBI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUIMUECKasi CTPYKTYpa TBEPBIX T€J, MEXaHU3MbI 00pa30BaHUs KPUCTAIINYECKON PEIIETKH, CIIEKTPaIbHbBIN
aHaJIu3.

T'eoepaghus: marHuTHBIE 1OJIIOCA 3€MIIH, 3aJI€KH MAaTrHUTHBIX PYA, (OTOChEMKA 3eMHON TOBEPXHOCTH, MTPEICKAa3aHIE 3eMIIETPSICEHU.

Texnonozus: MTUHAN 3JEKTPONEPENay, FEHEPATOpP MEPEMEHHOIO TOKa, 3JIEKTPOJBUTraTENb, HHAYKIIMOHHAS 1€Ub, Paaap, PaguoNpUEMHUK, TEIEBU30D,
aHTeHHa, TenedoH, CBU-neyb, NpoeKIIMOHHBIH anmnapar, BOJIOKOHHAs ONTHKA, COJTHEeUHas Oarapesl.

2. IInanupyempwie pe3ynomamol 0céoenus yueonozo npeomema, Kypca.

* Tema u3y4aercsi ¢ yaéToM paboyeid mporpaMMbl BOCITUTAHUS KAJICHAAPHOTO TJIaHa BOCIIUTATEIbHOU paboThl OCHOBHOIM 00pa30BaTEIbHOM MPOrpaMMBbl
cpenuero obmiero oopazoanus MBOY COIII Ne21
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OcBoenne yuebHoro npeamera «Du3uka» Ha ypOBHE CpelHEro oomero oopasoBanus (0a30BbIi yPOBEHB) JOJKHO 00ECIIEYHTh JTOCTHKEHUE CIIEeIYIO-

MIMX JTUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTENbHbIX PE3yIbTaTOB.
JINYHOCTHBIE PE3YJIbTATDI

JIMYHOCTHBIE PE3YNIBTAThl OCBOCHUS y4eOHOro mpeamera «Pu3uKa» JODKHBI OTPaskaTh TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIINXCsl PYKOBOACTBOBATHCS
c(OpMHUPOBAHHOM BHYTPEHHEN MO3ULIUEH TMUHOCTH, CUCTEMOM LIEHHOCTHBIX OPUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOSKICHUN, COOTBETCTBYIOIINX TPaIH-
IIMIOHHBIM IIEHHOCTSIM POCCHICKOT0 OOIIECTBa, PACIIMPEHUE KU3HEHHOTO ONBITA U OIBITA JIEATEIFHOCTH B MPOIECCe peaTu3alliid OCHOBHBIX HANpPaBICHUN
BOCIHUTATEIBHOM JIEATEIILHOCTH, B TOM YHCIIC B YACTH:

1) rpaxaaHCcKOro BOCIMTAHMS:

c(OPMHPOBAHHOCTD TPAKIAHCKOHN TTO3UIIUH 00YUYaAIOMIET0Csl KaK aKTUBHOTO M OTBETCTBEHHOT'O YJIEHAa POCCHICKOTO OOIIECTBA;

NPUHATHE TPATUIIMOHHBIX 00IIEYETIOBEYECKIX TYMAHUCTHUECKUX U IEMOKPATHUECKUX [IEHHOCTEH;

TOTOBHOCTH BECTH COBMECTHYIO JI€ITEIILHOCTh B HHTEPECAX I'PaskIaHCKOTO OOIECTBA, yIaCTBOBATh B CAMOYIIPABICHHH B 00pa30BaTEIbHON OpTraHu3a-
1y,

yMEHHUE B3aMMOACHUCTBOBATH C COIIMATHLHBIMU HHCTUTYTaMH B COOTBETCTBHH C MX (PYHKIMSMHU U Ha3HAUYCHHEM;

TOTOBHOCTH K TYMaHHUTaPHOU U BOJIOHTEPCKOH NI TETLHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1TaHCKON MIEHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM, IOCTHIKEHUSM POCCUHCKUX YUEHBIX B 001aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

c(OPMHPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMS, STUYECKOTO TIOBECHNUS;

CHOCOOHOCTh OLIEHWBATh CUTYAIMIO U PUHUMATh OCO3HAHHBIE PEIIEHUs], OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI U [IEGHHOCTH, B TOM YHCIIE
B JIESITEIbHOCTH Y4EHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMUUBOTO OYYIIETO;

4) 3¢TeTHYECKOro BOCIIMTAHUS:

JCTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUYas 3CTETUKY HAYYHOTO TBOPYECTBA, IPUCYIIET0 (GU3NUECKOIl HayKe;

5) TPy/A0BOT0 BOCIUTAHUS:

MHTEpEC K pa3InIHBIM cepam MpodecCHOHATBHOM IeATeIbHOCTH, B TOM YHCIIE CBS3aHHBIM C (PM3UKOH M TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyayiieit npodeccuu 1 peain30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIaHBI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO U caMO0Opa30BaHUIO B 001aCTH (PU3UKH HA MPOTSHKEHUN BCEH KU3HM;

6) 3K0JI0rM4eCcKOro0 BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTB IKOJIOTHUECKON KYJIBTYPHI, OCO3HAHUE TI00ATFHOTO XapaKTepa SKOJIOTHIECKUX MPOOIIeM;

TUTAaHUPOBAHKE U OCYIIECTBIICHUE JICHCTBHUI B OKPY’KAIOIIEH Cpeie Ha OCHOBE 3HAHUS IIeJIe YCTOMYMUBOTO PA3BUTHS YE€JIOBEUECTBA;
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pacumpeHue onbITa JesITeIbHOCTH SKOJIOTHIYECKO HAIPaBJICHHOCTH HAa OCHOBE MMEIOLIMXCS 3HAHUH 110 (HU3HKE;
7) IEHHOCTH HAYYHOT'0 MO3HAHMS:
c(OPMHPOBAHHOCTb MUPOBO33PEHUS], COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS (PU3NUECKON HAYKHU;
OCO3HAHME LIEHHOCTH HAYYHOW JIeATEIbHOCTH, TOTOBHOCTh B IIpOIiecce N3yueHUs! (U3UKU OCYILECTBIIATh IPOEKTHYIO U MCCIIEOBATENIbCKYIO A€ TEllb-
HOCTb MHIUBUAYAJIBHO U B IPyIIIE.
METANPEIMETHBIE PE3YJIBTATBI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE Y4eOHbIe AeilcCTBUS
Ba3zoBble 1oruyeckue geficTBUA:
CaMOCTOSITENILHO (hOPMYITUPOBATh U aKTYaJIM3UPOBATH MPOOIIEMY, paCCMAaTPUBATh €€ BCECTOPOHHE;
OIPEAEIATh LENU JESTEIbHOCTH, 33/1aBaTh apaMeTpbl U KPUTEPUH UX TOCTHIKEHUS;
BBISIBJIATh 3aKOHOMEPHOCTH U IPOTUBOPEUHSI B pacCMaTpUBAEMbIX (PU3MUYECKUX SBJICHUSX;
pa3pabaThIBaTh IUIaH peIIeHus MNpoOIeMbl ¢ YIETOM aHAIN3a UMEIOILUXCA MaTepHalIbHBIX U HEMaTepUalIbHBIX PECYPCOB;
BHOCHUTb KOPPEKTHBBI B J€SITEIbHOCTD, OLIECHUBATH COOTBETCTBUE PE3Y/IbTATOB LENISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JESATENLHOCTH;
KOOPJAMHUPOBATH U BBHIOJIHATH Pa0OTY B YCIOBHAX PEAbHOTO, BUPTYaIbHOTO H KOMOMHUPOBAHHOTO B3aUMOCHCTBUS;
pa3BUBATh KPEaTHUBHOE MBILIUIEHUE TP PEILICHUH )KU3HEHHBIX NPOOIIEM.
ba3oBrble uccienoBaTe/bCKUeE 1eHCTBHA !
BJIa/IETh HAYYHOW TEPMHUHOJIOTHEH, KIIIOUEBBIMU MOHATUSIMHU U METOJIaMU (PU3NYECKON HAYKU;
BJIa/IETh HAaBbIKAMU y4EOHO-UCCIIEIOBATEIBCKOM U MPOEKTHON AESITENbHOCTH B 00J1aCTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
MIOUCKY METOJIOB pPeLIeHUs 3aJau (U3NUYECKOTO CO/IepKaHMs, TPUMEHEHHIO PA3INYHbIX METO/I0B MO3HAHMS;
BJIAJICTh BUJIAMH JIETEILHOCTHU 1O MOJYYEHHUIO HOBOT'O 3HAHUS, €T0 HHTEPIPETalMy, IPeoOpa30BaHUI0 U MPUMEHEHUIO B PA3JINYHbIX yUYEOHBIX CUTYya-
USIX, B TOM YUCIIE IPU CO3JaHUM YUE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;
BBISIBJISITH IPUUMHHO-CJIE/ICTBEHHBIE CBSI3U M aKTyaJIn3UpOBaTh 33a]auy, BbIIBUTAaTh TUIIOTE3Y €€ pellIeHus, HaXOJUTh apryMEHTHI I J10Ka3aTeIbCTBa
CBOMX YTBEPXKICHUH, 3a1aBaTh IApaMETPbl U KPUTEPUH PEILICHUS;
AQHAJIM3UPOBATH MTOJIyUEHHBIE B XOJI€ PEIICHNUS 3a/1a4ll PE3YyJIbTaThl, KPUTUYECKH OLIEHUBATh MX JIOCTOBEPHOCTH, IPOrHO3MPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;
CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIE 3a]]a4ul B 00pa30BaTeNIbHOM 1€ATEIbHOCTH, B TOM YKCIE NPU U3yYEeHUH (PU3UKH;
JTaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBIHN OIBIT;
YMETh MEPEHOCUTh 3HAHUS MO (PU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEACATEILHOCTH;
yYMEeTh MHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEJIMETHBIX 001acTeil;
BBIIBUTaTh HOBBIE UJIEU, MPEJIaraTh OPUTHHANBHbIE MTOAXOAbl U PEIICHHUS;
CTaBUTh MPOOJIEMBI U 33]]a4H, TONYCKAIOIINE albTepHATUBHBIEC PEILICHUS.
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Pabora ¢ unopmanmeii:

BJIAJICTh HABBIKAMU NOJTY4YEeHUsI HH(OPMAIMH (PU3HUECKOTO COACPIKAHMS U3 HCTOUYHUKOB PAa3HBIX TUIIOB, CAMOCTOSTEIILHO OCYIIECTBIISATH IIOUCK, aHATU3,
CHCTEMaTHU3alMI0 U UHTEPIIPETALMIO HH(POPMALIUK Pa3InYHbIX BUAOB U (POPM IPEICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTb HH(OPMALINH;

UCTIOJIb30BaTh CPEJICTBA MH(POPMALIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHNH KOTHUTUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3aIUOHHBIX
3a7a4 ¢ COOJII0ICHNEM TPEeOOBaHUIT SPrOHOMHUKH, TEXHUKH 0€30MaCHOCTH, THTUEHBI, peCYypcoCcOepeKeH s, TPABOBBIX M STHUYECKUX HOPM, HOPM HH(OpMAIH-
OHHOM 6e3011acHOCTH;

CO3/1aBaTh TEKCThl (PU3NUECKOT0 COJIEPKAHUS B PAa3IMUHBIX (popMaTax ¢ yuéTOM Ha3HAYCHHUs HHPOPMALIMU U LIeJIEBOW ayAUTOPUH, BEIOUpaAst ONTUMAIIb-
HYI0 ()OpMY NIPEJCTABICHHS U BU3yaTH3alHH.

KoMMyHuKkaTHBHBIC yHHBepcaibHble yueOHbIe JeHCTBHUSA:

OCYILECTBIIATH OOILIEHHE HA YPOKaX (PU3MKU U BO BHE-YPOUHOU JEATEIbHOCTH;

pacrio3HaBaTh NPEANOCHIIKYA KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOK TOUKY 3PEHHUS C UCIOJIb30BAHUEM SI3BIKOBBIX CPE/ICTB;

IOHMMATh U UCMOJIb30BaTh IPEUMYLIECTBA KOMAHIHOM U MHAMBUAYAJIbHON pabOTHI;

BBIOMPATh TEMAaTHKY U METOJIbl COBMECTHBIX JIEHCTBUI C yU€TOM OOIIMX MHTEPECOB U BO3MOXKHOCTEH Ka)10r0 WieHa KOJJIEKTUBA;

IIPUHUMATB LEJIM COBMECTHOM €ATEIbHOCTH, OPraHN30BbIBaTh U KOOPAMHUPOBATH ACHCTBUA IO €€ JOCTH)KEHUIO: COCTABIIATH IIJIaH JEHCTBUM, pacnpe-
JIENIATh POJIU C Y4€TOM MHEHUH yYaCTHUKOB, 00CYX/1aTh pe3ybTaTbl COBMECTHOM pabOThI;

OLICHMBATh KAU€CTBO CBOET0 BKJIaJa U KaXKJAOr0 yYacCTHUKA KOMaH/bl B OOIIMI pe3yabTaT 10 pa3pabOoTaHHBIM KPUTEPUSIM;

IpeJIaraTb HOBBIE MPOEKTHI, OLICHUBATH UIEH C MTO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILECTBIISATh MMO3UTUBHOE CTPATErMUECKOE MOBEICHUE B PA3IMYHBIX CUTYaLUsAX, IPOSBIATH TBOPUECTBO U BOOOpaKeHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIe yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA
Camoopranu3anusi:

CaMOCTOSITENIEHO OCYIIECTBIIATh MMO3HABATEIbHYIO JESITEIbHOCTh B 001aCTH (PU3UKU U aCTPOHOMHHM, BBISBIIATH MIPOOJIEMBI, CTaBUTh U (OPMYJINPOBATH
COOCTBEHHBIC 3a1a4H;

CaMOCTOSITENIbHO COCTaBJIATh IUIaH PEICHUs pacUETHBIX U KaUeCTBEHHBIX 3a]1a4, IJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl ¢ YUETOM UMEIOLIUXCS pe-
CypCOB, COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMTOYTCHHI;

J1aBaTh OLIEHKY HOBBIM CUTYalUsM,

pacuIMpsATh paMKH Y4eOHOT0 IIpeAMeTa Ha OCHOBE JIMUHBIX MPEINOYTeHUH;

JIeJIaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a PELICHHUE;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

CrocoO0CTBOBATh (HOPMUPOBAHUIO U MTPOSBICHUIO 3PYAULIUU B 001aCTH (PU3UKH, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENIbHBINA U KYJIbTYPHBIH YPOBEHb.
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CaMOKOHTPOJIb, IMOLUMOHAIbHBII HHTEJJIEKT:

JIaBaTh OLEHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTHUBBI B ICSITEIIbBHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIHTATOB LIEIISIM;

BJIa/IETh HAaBBIKAMH IMO3HABATEIbHON peiieKcHU KaK OCO3HAHUS COBEPILIAEMBIX IEHCTBUN U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUI;

UCIOJIb30BaTh NPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYyalluu, BBIOOpa BEPHOTO PELICHHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO MTPUHUMATh PEIICHUS IO UX CHUKECHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YJIbTATOB JIEATEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKU M IOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAINU3E PE3YJIbTaTOB AEATEIbHOCTH;

IpU3HABaTh CBOE IIPABO U IPABO APYTUX HA OMIMOKH.

B nporniecce mocTkeHUsT TMYHOCTHBIX PE3yIbTATOB OCBOSHHS IPOTPAMMEI 110 (DU3HKE JJIST YPOBHS CPEJHETO OOIIEro 00pa3oBaHMs y 00yYaromuXcs
COBEPIICHCTBYETCS MOIMOHANBHBIN UHTEIUIEKT, MpPEeAnoaraomuil chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIFOYAIOIIEr0 CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHAIBHOE COCTOSIHUE, BUJIETh HAIIPABIICHUS Pa3BUTHSI COOCTBEHHOW 3MOIMOHATb-
HOU cepsl, OBITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh 3a CBOE MOBEJEHHE, CIIOCOOHOCTD aJJalTUPOBATHCS K 3MO-
[IUOHAJILHBIM U3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBAIlMHU, BKIIOYAIONIEH CTPEMJIEHHE K JOCTUKEHUIO 1IeJIM U yCleXy, ONTUMHU3M, HHULIMATUBHOCTb, YMEHUE JEHCTBOBATh UCXOMAS U3
CBOMX BO3MOKHOCTEM;

SMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh IMOLIMOHAIBHOE COCTOSIHUE JPYTHUX, YUUTHIBATh €r0 MPU OCYLIECTBIECHUN OOIIEHHUs, CIOCOOHOCTD K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COILIMATIbHBIX HAaBBIKOB, BKJIFOUYAIOIIUX CIIOCOOHOCTh BBHICTPAWBATh OTHOIICHUS C APYTUMHU JIIOJbMH, 3a00TUTHCS, TPOSBISATH HHTEPEC U pa3peliaTh KOH-
(GIUKTHL

MHNPEAMETHBLIE PE3YJIbTATHI

K koniy o6yuenust B 10 kiacce nmpeaMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE JOJIKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Y OO YUAOIIUXCSI YMEHHI:

JEMOHCTPHUPOBATH HA MIPUMEPAX POJib U MECTO GU3HUKHU B OPMUPOBAHUN COBPEMEHHON HAyYHOW KApPTUHBI MUPA, B PA3BUTUU COBPEMEHHON TEXHUKH U
TEXHOJIOTHH, B MPAKTUYECKOU 1eATEIbHOCTH JIIOACH;

YUUTHIBaTh TPAHUIIbI IPUMEHEHHS U3YUYEHHBIX (PU3NUECKUX MOJIeNIei: MaTepralibHasl TOUKa, MHEpIHalIbHas cucTeMa 0TcuéTra, abCoIOTHO TBEPAOE TEO,
UJeATBHBIA Ta3, MOJACIIA CTPOCHHS Ta30B, JKUJIKOCTEH U TBEPABIX TEJI, TOYCUHBIN JICKTPHUUECKHUH 3apsij] MPU pelIeHUN GU3HMIESCKUX 3a/1a4;

pacro3HaBath (pu3MUecKue BIEHUS (MIPOLECChl) M OOBSICHITh X HAa OCHOBE 3aKOHOB MEXaHHMKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUHU CTPOCHHUS Bellle-
CTBA W JJIEKTPOJAMHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHEHHOE ABMKEHHE, CBOOOIHOE MaJeHNe Tel, IBMKCHHUE IO OKPYKHOCTH, HHEPIHS,
B3auMojieicTBue Tel, MU dy3us, OpOyHOBCKOE JIBIIKEHHE, CTPOCHHUE KUIKOCTEH M TBEPIBIX TeJ, M3BMEHEHHE 00bEMa TeJ MPU HArpeBaHUM (OXJIKICHUH ),
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TEIIJIOBOE PAaBHOBECHE, UCIIAPEHUE, KOHACHC AL, IUIABJICHUE, KPUCTAIUIN3aLlUsl, KUIICHUE, BIIAKHOCTh BO3/1yXa, IOBBIIICHHUE JABJICHU ra3a IIPU €ro Harpesa-
HUU B 3aKPBITOM COCYJI€, CBA3b MEXKAY ITapaMeTPaMH COCTOSHHUS ra3a B U30IPOLIECCax, JIEKTPU3ALUs TN, B3aUMOICHCTBUE 3aps10B;

OIUCBIBATh MEXAHUUECKOE JABMKEHHE, UCTIONb3Ys (PM3NYECKHE BEIMUUHBI: KOOPJIMHATA, IyTh, IEpEMEIlEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUJa,
UMITYJIbC T€J1a, KHHETUYeCKas SHeprusi, NOTeHIMaIbHAasl SHEPrus, MeXaHudeckass paboTa, MexaHU4YecKass MOLIHOCTb; IIPY OIMCAHUU MIPABUIIBHO TPAKTOBATh
(U3UUeCKUil CMBICI UCTIONB3YEMBIX BEJTMUMH, X 0003HAYCHHUS U eIMHUIIBL, HAXOAUTh (POPMYIIbI, CBSA3BIBAIONINE JAHHYIO (PU3HUECKYIO BETHUUHY C IPYTHMU
BEJIMYMHAMU;

OIKCBIBATh N3YYEHHBIE TEIJIOBbIE CBOMCTBA TEJ U TEIJIOBBIE SIBICHUS, UCIIOJIb3Ys (GU3NUYECKUE BEJIMUUHBIL: JaBJIEHHE ra3a, TeMIeparypa, CpeiHss Ku-
HETUYeCKasi SHEPIHsl XaOTUUECKOT0 JBM)KEHUS MOJIEKYII, CPEAHEKBAIPATUYHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHsISI SHEprus, padoTa rasa,
KO2(pPHUIIMEHT MMOJIE3HOTO IEHCTBUS TEIUIOBOTO ABUTATENs; IPU ONMCAHUH MTPABUIIBHO TPAKTOBATH (DU3MUYECKHI CMBICI MCIIOIB3YEMbIX BETMYMH, UX 0003Ha-
YEeHHUS U €IUHHIIBI, HAXOIUTh (POPMYIIBI, CBS3BIBAIOIINE TaHHYIO (PU3NYECKYIO BEIMYMHY C APYTUMH BEJIHUNHAM;

OIHCBIBATh U3YYEHHBIE AIEKTPHUUECKUE CBOMCTBA BEIIECTBA U AIEKTPUUECKUE ABJICHUS (IIPOLIECCHI), UCIONb3Ys (PU3HMUECKUE BEIIUYMHBL: JJIEKTPUUECKUI
3apsijl, IEKTPUYECKOe 1oJIe, HAPSHKEHHOCTD M0JIs, MOTEHLUMAI, Pa3HOCTh IOTEHIIMAJIOB; IIPU ONUCAHNUYU MPABUWIBHO TPAKTOBATh (PU3UYECKUM CMBICI UCTIONb-
3yeMBIX BEIMYNH, UX 0003HAUCHHSI U €IMHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PH3UUECKYIO BETMUNHY C IPYTHMHU BEIINYHHAMU;

aQHATM3UPOBATh (PU3MUECKUE MPOLECCH M SABJICHHS, UCTIONB3Yys (PM3NYECKHE 3aKOHBI U MPUHIIMIIBL: 3aKOH BceMupHOro Tsrorenus, I, 11 u 11l 3akonbI
HeroTOHA, 3aKOH COXpaHEHMS] MEXAHUYECKOM YHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, IPUHIIUI CYNIEPIO3ULIMHA CUJI, IPUHLIAII PABHONPABUS MHEP LIMAJIBHBIX
CUCTEM OTCYETA, MOJIEKYIAPHO-KMHETUYECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, Ta30BbIE 3aKOHBI, CBA3b CPEIHEN KMHETUYECKON SHEPTUH TEIUIOBOTO JBHKEHUS
MOJIEKYJ ¢ aOCOJIFOTHOM TeMIIepaTypoH, MepBbI 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS 3JEKTPUUECKOTo 3apsa, 3akoH KyrnoHa, npu 3Tom pasnuyaTh
CJIOBECHYIO (POPMYJIUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAYKEHUE U YCIIOBHUS (TpaHUIlbl, 001aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIUIIBI ACHCTBHUS MAIMH, IPUOOPOB M TEXHUYECKUX YCTPOICTB; pa3inyaTh YCIOBHs X 0€30M1aCHOr0 UCMOJIb30BaHUS B MO-
BCEJIHEBHOM >KH3HM;

BBITMOJIHATH 3KCIEPUMEHTHI 110 MCCIEI0BAaHUIO (PU3MUECKUX SIBJICHUM U MPOLECCOB C MCHOJb30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHHMH, IIPU 3TOM
dbopMynupoBath npoliaeMy/3aiady U TUIOTE3y y4eOHOro SKCIEPUMEHTa, COOUPATh YCTAHOBKY U3 IPEIOAKEHHOTO0 000PYI0BaHMs, IPOBOJIUTH OMBIT U (op-
MYJIIPOBAaTh BBIBOJIBL;

OCYILECTBIISATh MPSIMbIE U KOCBEHHBIE U3MEPEHHs (PU3NYECKUX BEIMYUH, IPU 3TOM BBIOMPATh ONTUMANBHBIM CIIOCO0 M3MEPEHUs M UCIOJIb30BATh M3-
BECTHBIE METO/IbI OLICHKHU ITOTPENTHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH MEKIY GU3NUECKUMHU BEJIMYUHAMU C UCIIOJIB30BaHUEM MPSIMBIX U3MEPEHUH, IPU STOM KOHCTPYHPOBATh YCTAaHOBKY, (UKCH-
pOBaTh pe3yabTaThl OJyYEHHON 3aBUCUMOCTH (PU3NYECKUX BETMUMH B BHJIE TaOIUI] U IpaUKOB, JeNaTh BHIBOBI IO PE3YJIbTaTaM UCCIIEAOBAHUS;

co0uTro1aTh MpaBuIIa 6€30MacHOro TPYAa MPH MPOBEICHUH UCCIEOBAHUN B paMKaX Y4eOHOI0 SKCIIEpUMEHTA, yUeOHO-UCCIIEJ0BATENbCKON U TPOSKTHOM
JESITEIbHOCTH C UCIIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPOICTB U 1TaOOpaTOpHOro 000pyI0BaHuUS;
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pemaTh pacy€THbIE 3a7a4u C SIBHO 331aHHOM (PU3NUECKOI MOJIENbIO, UCTIONB3YS (PU3MUECKUE 3aKOHBI M TPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3aa4n
BBIOMPATH (PU3NYECKYIO MOJIEINb, BBIIENIATH (PU3HMUECKUE BETUYUHBI U POPMYJITBI, HEOOXOAUMBIE [T €€ PeIICHHsI, IPOBOINUTH PACUETHI U OLICHUBATH PEAIbHOCTh
HOJY4EHHOr'0 3HaYeHUs (PU3NYECKOI BEITMUNHBL;

pelaTh KaueCTBEHHBIE 3aJJau: BbICTPAUBaTh JIOTHYECKH HEIIPOTUBOPEUMBYIO LIETIOUYKY PACCYKIEHUN € ONOPOM Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHO-
CTH U (PU3UYECKHUE SIBICHUS;

UCTIOJIb30BaTh TPU PEUICHUN y4eOHBIX 3a7a4 COBpPEeMEHHbIE HH(POPMALIMOHHbIE TEXHOJIOTUH JJIS TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIPETAIIMU U TIPE/I-
CTaBJICHUsI y4eOHOW M HAy4YHO-IIOMYJIAPHON HH(OPMALIMHU, ITOJTYYECHHOHN U3 pa3IMYHbIX HICTOUHUKOB, KPUTUUECKU aHAIU3UPOBATH [10JIy4aeMyto HH(OpMALHIO;

IPUBOAUTH IPUMEPHI BKJIaJJa POCCUHCKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE HAYKH, 00bSICHEHHE ITPOLIECCOB OKPY’KAIOLIET0 MUPA, B pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PM3UKE B TOBCEAHEBHOM JKMU3HU ISl 00eCTIedeHUsT Oe30MacHOCTH MPU OOpaIIeHUH C MPUOOpaMH B TeX HU4e-
CKUMU YCTPOUCTBAMH, JJIsi COXPAHEHHUs 3/J0POBbs U COOJIIOACHUS HOPM SKOJIOTHUECKOT0 MTOBEJICHHs B OKPY>KaloLIel cpefe;

paboTaTh B IpyIIie ¢ BBIMOJIHEHUEM PA3IMUHBIX COLUAIBHBIX pOJIeH, INIaHUPOBATh PaboTy IPYIIIbI, PALMOHATIBHO PACHPEENATh 005S3aHHOCTH U ILIa-
HUPOBAThH JCATEIHHOCTh B HECTAHJAPTHBIX CHTYAlUsX, aJC€KBATHO OIICHWBATh BKJIAJ] KAKIOTO M3 YUaCTHHKOB IPYIIIEI B PEUICHUE pacCMAaTPUBAEMOU TPO-
OJIeMBI.

K koHuy o6ydenus B 11 kj1acce npeMeTHbIe pe3ybTaThl HA 6230BOM YPOBHE JIOJIKHBI OTPaXaTh CHOPMHUPOBAHHOCTD Y O0YUAIOIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMeEpax poJib U MECTO (PU3UKH B (POPMUPOBAHUM COBPEMEHHOM HAyYHON KapTUHBI MHPA, B Pa3BUTHH COBPEMEHHOM TEXHUKH U
TEXHOJIOTH, B PAKTHYECKOU JIeITEIbHOCTH JIFOJICH, IIETOCTHOCTh M €IMHCTBO (DU3UYECKON KapTUHBI MUPA;

YYUTBIBATh TPAHHIIBI IPUMEHEHUS H3YYCHHBIX (DU3NYECKUX MOJIEIICH: TOUCUHBIH dJIEKTPUIECKUN 3apsi, JTyd CBETa, TOUCYHBII HCTOYHUK CBETA, sIIepHAs
MO/JIeNIb aTOMa, HyKJIOHHAsl MOJIeNIb aTOMHOTO si/ipa MU peleHnH (PU3NYEeCKUX 3a/1a4;

pacrio3HaBaTrh (hu3nyYecKue sBJIeHU (IPOLEeCcChl) M OOBACHATh UX HA OCHOBE 3aKOHOB JICKTPOJANHAMHUKHU M KBAaHTOBOW (DM3UKHU: AJIEKTpUUYECKasi IPOBO-
JMMOCTb, TETIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JCHWCTBUS TOKA, B3aUMOJICHICTBHE MarHUTOB, dJICKTPOMAarHUTHASI HHAYKIUS, ACHCTBUE MAarHUTHOTO
TI0JIS1 HA TTPOBOJIHUK C TOKOM U JIBMIKYIIUICS 3apsil, JCKTPOMAarHUTHBIEC KOJIeOaHMs U BOJHBI, IPSMOJIMHEWHOE pAaCIIPOCTPAHEHUE CBETA, OTPAKEHHE, TIPEIIOM-
JeHue, naTepdepeHys, AMdpaKkys U noyspu3alus cBeTa, 1ucrepcus ceta, porosnekrpudeckuit apdekr (Gpotorddexr), cBeToBOE NaBIeHNE, BOSHUKHOBE-
HHE JMHEHYaToro CIeKTpa aToMa BOJI0pO/1a, €CTECTBEHHAs! M HCKYCCTBEHHAs paliOAKTUBHOCTD;

OIMCHIBATh M3YYEHHBIC CBOMCTBA BeNIeCTBa (DIIEKTPHUECKHE, MATHUTHBIC, ONITUYECKHE, DIIEKTPUIECKYIO TIPOBOJUMOCTD PAa3IMYHBIX CPEI) U DIIEKTPO-
MarHUTHBIE SBJICHUS (TTPOIECCHI), HCTIONB3YsI (PU3NIECKHIE BETMIUHBL: IIEKTPUUYCSCKHA 3apsi]l, CUIIa TOKA, JIEKTPHUECKOE HAMIPSDKEHHE, SJIEKTPHIECKOE COTIPO-
TUBJIEHUE, Pa3HOCTb NMOTEHIUAIIOB, JIEKTPOABIKYIIAsA CUila, paboTa TOKA, MHAYKIMS MarHUTHOTO TOJIA, cuia AMiepa, cuia JlopeHna, HHAYKTUBHOCTh Ka-
TYILIKH, SHEPTUS HJIEKTPUIECKOI0 U MArHUTHOTO TOJIeH, MEPUOJT U 4acToTa KoJieOaHui B KosebaTeIbHOM KOHTYpE, 3aps/] U CUjla TOKa B MPOIiecce TapMOHH-
YECKHX JJIEKTPOMArHUTHBIX KOJIEOaHUH, (POKYCHOE pacCTOSIHHE M ONTHYECKas CHJIa JIMH3BI, TP OMUCAHUH MPABHIHLHO TPAKTOBATh (DU3MUYECKHIA CMBICI HC-
MIOJTb3YEMBIX BEJIMYMH, HX 0003HAYCHUS M SIMHHUIIBI, YKAa3bIBAaTh (POPMYIIBI, CBS3BIBAIOIINE TAHHYIO (U3NYECKYIO BEIMYUHY C APYTUMH BETHIYMHAMU;
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OTMCHIBATh U3YYCHHBIC KBAHTOBBIC SIBJICHUS U IPOILIECCHI, UCIOIB3Ys (DU3UYECKHE BETHUUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, IJIMHA BOJIHBI U Ya-
CTOTa CBETa, PHEPTHUS U UMITYJIbC (POTOHA, IEPUOJ MOJTypaciaja, SHEPTHsl CBSA3U aTOMHBIX SiZIep, IPU ONKUCAHUH MPABUIIBHO TPAKTOBATh (PM3NUECKUI CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAYEHUS M €UHHIIbI, YKA3bIBaTh (DOPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PU3MUYECKYIO BETUYUHY C IPYTMMH BEIHMUYMHAMU, BbI-
YHUCIIATH 3HaYCHHE (PU3NUECKON BEIIMYUHBI,

aHATM3UPOBATh (PU3NYECKHUE MPOLIECCHl U SBJICHUS, UCTIONB3Ys (PU3NUECKUE 3aKOHBI M MPUHIUIBL: 3aKoH OMa, 3aKOHBI TIOCIIEA0BATEILHOTO U Hapall-
JIENIBHOT'O COEAMHEHUS IPOBOJAHUKOB, 3aKOH J[»koynsa—JIeHia, 3aK0H 2JIeKTPOMArHUTHOM MHIYKLIMH, 3aKOH IIPSIMOJIMHEWHOIO PACIPOCTPAHEHUS CBETA, 3aKOHbI
OTpakKeHUsI CBETA, 3aKOHBI MPEJIOMJICHHSI CBETA, YpaBHEHHE DUHIITeHHA 1111 poTodddekTa, 3aKOH COXpaHEHHs SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH
COXpaHEHHUs JEKTPUUYECKOTO 3aps/ia, 3aKOH COXPaHEHHUsI MacCOBOTO YHMCIIA, OCTYJAaThl bopa, 3aKOH paJiMOaKTUBHOTO pacnaja, pyu 3TOM pa3indarh CJIIOBEC-
HYI0 (POPMYIHPOBKY 3aKOHA, €r0 MATEMAaTHYECKOE BBIPAKEHUE U YCIOBUS (TPaHUIIBI, 00JIACTH) TPUMEHUMOCTH;

OIPEJENATh HAIIPABIECHUE BEKTOPA MHAYKIIMM MarHUTHOTO I1OJISl IPOBOJHUKA C TOKOM, CHIIbI AMIiepa u cuiibl JIopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKOMN JIMH30M;

BBITMOJHATH SKCIIEPUMEHTHI MO UCCIEIOBAHUIO (PM3HUECKUX SIBJICHUN U MPOIIECCOB C MCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHI: MPU 3TOM
dopmynupoBaTs IpobdIeMy/3a1ady U THIOTE3y YIeOHOTO IKCIIEPUMEHTA, COOMPATh YCTAHOBKY M3 MPEATIOKEHHOTO 000PYAOBaHUs, IIPOBOANUTE OMBIT U (op-
MYJIMPOBAaTh BBIBOIBL;

OCYIIECTBIISTh MPSMbIE U KOCBEHHbIE H3MEPEHUS (PU3UUECKUX BEIUYUH, IIPH 3TOM BBIOUpATh ONTHUMANBHBIM CIOCOO M3MEpPEHUsI U UCIOB30BaTh U3-
BECTHBIE METO/IbI OLICHKHU ITOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEITUYMH C MCIIOJIb30BAHUEM IMPSMBIX U3MEPEHUN: IPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHpPOBATh pe-
3y/lbTAThl MOJTYYEHHON 3aBUCHUMOCTH (PU3UYECKUX BEJIMYMH B BUJE TaOIUIl U TpaduKOB, A€JIaTh BHIBOBI IO PE3YJIbTaTaM HCCIEA0BaHNUS;

co0utro1aTh MpaBuIIa 6€30MacHOro TPyAa MPH NPOBEICHUH UCCIEI0OBAaHNHN B paMKaX yueOHOT0 SKCIIEpUMEHTa, y4eOHO-UCCIIEJ0BATENbCKOM U TPOSKTHOM
NeSITEIbHOCTH € MCII0JIb30BAaHHEM U3MEPUTENIBHBIX YCTPOHUCTB U Ja00paTOPHOIr0 000PYA0BAHMS;

pemath pacy€THbIE 33/1a4U C SBHO 331aHHON (U3NYECKON MOJIENbIO, HCI0JIb3Ys (PM3MUYECKHE 3aKOHBI U IPUHIUIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3aJjaul
BbIOMpaTh (PU3UUYECKYIO MOJIEND, BBIIEIATH GU3NYECKUE BETUIUHBI U (POPMYIIbI, HEOOXOJUMBIE JIsl €€ pEeLIeHMs], TPOBOINUTh PACUEThI U OLIEHUBATh PEAIbHOCTD
HOJYYEHHOT0 3HaYeHUs (PU3NUECKOI BETMUNHBL;

pelaTh Ka4eCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTHYECKU HENIPOTUBOPEUYUBYIO LIETIOYKY PACCYKIACHUN C ONIOPON HA U3YYEHHBIE 3aKOHBI, 3aKOHOMEPHO-
CTH U (pU3MUECKHE SABIICHUS;

MCIIOJIb30BATh MPH PEHICHUH YYeOHBIX 33/1a4 COBpEMEHHbIE HH(OPMALMOHHBIE TEXHOJIOTHH ISl TIOUCKA, CTPYKTYPUPOBAHMSI, MHTEPIPETALUU U TIpe-
CTaBJICHUS Y4eOHOHN U HAYYHO-TIOMYJISIPHOW HH(POPMAIUH, TOTYYEHHOW U3 pa3TUYHBIX UCTOYHUKOB, KpUTHUECKH aHATTU3UPOBATH MOJIy9aeMyr0 HHPOpMAIIHIO;

OOBSICHATh MIPUHIUIIBI ACHCTBHS MAILIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB, pa3inyaTh YCIOBHs UX 0€30IMacCHOT0 MCIIOJIb30BaHMS B ITOBCEIH €BHOM
KU3HH;

MPUBOJIUTH IPUMEPHI BKJIaJIa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHE MPOLIECCOB OKPYKAIOIIET0 MHUpa, B pa3-
BUTHE TEXHUKHU U TEXHOJIOTHIA;
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UCTIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PM3UKE B TOBCEAHEBHOM JKMU3HU ISl 00ecredeHrs: 0e301MacHOCTH MPU OOpaIeHnH ¢ MPUOOpaMH U TeX HU4e-
CKUMH YCTPOUCTBAMH, JJISi COXpPAHEHHUS 3[J0OPOBbS U COOIIOACHUSI HOPM SKOJIOTHYECKOTO IMTOBEICHUS B OKpYXKAroIei cpere;
paboTaTh B IpyIe C BBITOJIHECHUEM PA3IMYHBIX COIMAIBHBIX POJICH, INIAHUPOBATh padoTy IPYIIIBI, PAIMOHATIBHO PACTIPEAEIATh 00SI3aHHOCTH U TIIa-
HHUPOBATh JIEATEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJeKBAaTHO OLEHHMBATh BKJIAJ Ka)XXJOT0 M3 YYaCTHUKOB I'PYIIIBI B PEIICHHE pacCMaTpUBAaEMOH Ipo-

0JIeMBI.
3. Temamuueckoe nianuposanue c yKazaHuem KOJauuecmea 4acos, OmeoOUMbIX HA 0CBOEHUE KANHCOOU meMbl.
10 knacc
(68 vacoB)
Ne Tema ypoka Kon-Bo | Dnexrponnsie (iudpossie) oOpa-
ypoka 4acoB 30BaTeNbHbIE PECYPCHI
QDu3uka u Mmemoosvl HAYUHO20 NO3HAHUS
BBoaHbIi HHCTpYKTaX /sl yuamuxcs B kabunete ¢pusuku (MOT-3-01-2022). MHcTpyKIHs 0 OXpaHe 1 bubnnorexa [HOK
1 Tpyna i ydammxcs B kabunere pusuku (MOT-3-25-2022). dusuka — Hayka o npupojae. Hayunbie https://m.edsoo.ru/ff0c32e2
METO/Ibl I03HAHUS OKPYKAIOIIEr0o MUpa
2 Pounb 1 MecTo ¢u3uku B JOpMUPOBAHUU COBPEMEHHON HAYYHOW KapTUHBI MUPA, B IPAKTHUECKOH J1es- 1 bubnmnorexa [JOK
TEIBHOCTH JIIOAEH. https://m.edsoo.ru/ff0c33e6
MEXAHHKA
Kunemamuka
3 Mexannueckoe aBrxkeHre. OTHOCUTEIBPHOCTh MEXaHNYECKOTO BHKeHUs. [lepemelienne, ckopocTs, 1 bub6nuorexa [IOK
YCKOpEHHE https://m.edsoo.ru/ff0c3508
4 PaBHOMEpPHOE IPAMOIIMHEWHOE JBUKEHUE 1 bubnnorexa [JOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOPEHHOE NPAMOJIMHENHOE aBIkeHHE. CKOPOCTPEILHOCTD OPYKHS . 1 bubnuotexa [JOK
https://m.edsoo.ru/ff0c372e
6 CBobogHOe maieHne. Y CKopeHue CBOOOTHOTO TIaICHMUS. 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c39cc
7 KpuBonuHeliHoe nBukeHuE. J[BI)KeHNE MaTEpUATIbHON TOYKH 110 OKPYKHOCTH 1 bubnnoreka [JOK

https://m.edsoo.ru/ffOc3ada

* Tema u3ydaercs ¢ yu€ToM pabodeii mporpaMMbl BOCITUTAHUS KAJICHIAPHOTO IJIaHa BOCIIUTATEILHON paboThl OCHOBHOW 00pa30BaTEeIbHON MPOTrPaMMBbI
cpenuero obmiero oopazoanus MBOY COIII Ne21
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Hunamuka

8 IIpunnun otHOcHTENbHOCTH ['anunes. MHepunansHable cucteMsl orcyera. [lepssiii 3akoH HeroTOHA bubmuorexa [IOK
https://m.edsoo.ru/ff0c3be8
9 Macca tena. Cuna. [lpunuun cynepnosuuuu cui. Bropoif 3akon HeioToHa 111 MatepuaibHOI TOUKH bubnmoreka [JOK
https://m.edsoo.ru/ff0c3be8
10 Tpetuii 3akoH HploTOHA 1711 MaTepUaIbHbBIX TOUEK bubmuorexka [JOK
https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro Tsarorenus. Cuna tsoxectu. [lepBas kocMHuueckas CKOPOCTh bubnuorexa LIOK
11 )
https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena. Jlaboparopnas pabora: «MccnenoBanue 3aBUCUMOCTH CUIT bubmoteka [IOK
YIPYrOCTH, BO3HUKAIOIIMX B IPYKHHE U PE3HHOBOM 00pasiie, ot ux aedopmarmmny (MOT-3-27-2022) https://m.edsoo.ru/ff0c3el8
13 Cuna tpenus. Koapounuent rperus. Cusa COnpoTHBIICHUS ITPHU JIBMXKEHUH TeNa B )KUIKOCTH WU bubnuorexa LIOK
rase https://m.edso0.ru/ff0c3f76
[ToctynarensHoe U BpalaTeabHOE ABMKEHHE aOCOMIOTHO TBEPAOTO Tena. MomeHT cuibl. [Tneuo butmoreka [IOK
14 | cunbl. YcnoBus paBHOBecHs TBEpHOro Tena. [IpuMepbl TeXHHYECKUX YCTPOiicTB Ha 3aBojax [emu- https://m.edsoo.ru/ff0c41a6
TOBBIX
3akonwvl coxpanenus 6 mexanuke.
15 HNmnynbc MaTepuanbHON TOYKH, CUCTEMbI MaT€pUANIbHBIX ToueK. IMIynbc cuiibl. 3aKOH COXpaHEHUs bu6nmuoreka [JOK
VMITyJIbCa. PEaKTHBHOE IBMKEHHE. Y CIIEXH B 0CBOCHHH KOCMHYECKOr0 MPOCTPAHCTBA https://m.edsoo.ru/ff0c43d6
16 Pa6ota u moutHoCTh cuibl. Kunetuueckas sHeprust MmarepuanbHoi Touku. Teopema 00 H3MEHEHUH bubnuoreka [HOK
KHHETHYECKOW YHEPTrUuu https://m.edsoo.ru/ff0c4502
17 [TorenunanbHas sueprus. [loreHuuanbHas sHeprus ynpyro n1eopMUpoBaHHON NpyKUHBI. [loTeHIu- bubnuorexa [JOK
aJIbHAsi SHEPrus Tejaa BOJIM3HM NOBEPXHOCTH 3eMIIn https://m.edsoo.ru/ff0c461a
18 [ToreHunanbHbIE U HEMIOTEHIHMABbHBIE CHIIbl. CBA3b pa0OThI HETOTEHIIMAIBHBIX CHJI C U3MEHEHHEM bubnnorexa [JOK
MEXaHUYECKOM SIHEprHH CUCTEMBI Tell. 3aKOH COXPaHEHHsI MEXaHUYeCKOM SHEprun https://m.edsoo.ru/ff0c478c
19 JlaGopaTtopHas pabota «HcciaenoBanue CBsA3M pabOThI CHUIIBI C U3MEHEHUEM MEXaHUYECKOM YHEPTUHU
Tella Ha IPUMEPE pacTshKeHUs pe3suHoBoro xryray (MOT-3-27-2022)
20 [TpoBepounas pabora: «KunemaTuka. Jlunamuka. 3aKOHbI COXpaHEHUS] B MEXaHUKE»

MOJIEKY/ITAPHAA ®U3HKA U TEPMOIHHAMHUKA

* Tema u3y4aercs ¢ yuéToM pabouei mporpaMMbl BOCITUTAHUS KAJICHIAPHOTO TJIaHa BOCIIUTATEIbHOU paboThl OCHOBHOM 00pa30BaTeIbHON MPOTPAMMBI
cpenuero obmiero oopazoanus MBOY COIII Ne21
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https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

OcHo6bl MONEKYNAPHO-KUHEMUYECKOll meopuu

bu6mmoreka [JOK
https://m.edsoo.ru/7f41bf72

OcHOBHBIE TIOJIOKEHUST MOJIEKYJIIPHO-KMHETUYECKOI Teopun. bpoyHoBckoe nBuxenue. Auddysus.

bu6mmoreka [JOK

21 Kopnycky/isipHo-KHHeTHYecKasi Teopus Temia M.B. Jlomonocosa” https://m.edsoo.ru/ff0c4dc2
XapakTep JBUKESHHS U B3aUMOJICHCTBUS 4aCcTHUIl BellecTBa. MoJienu CTpOeHus Ia30B, KUAKOCTEH 1
22 TBEPABIX Tel. O0bsICHeHNs IPUYUH arperaTHbIX COCTOSIHNI BelecTB (TBEPaoe, :KMIKO0e H Ia3o-
o6pasnoe cocrossuus) M.B. JIoMoHOCOBBIM™
23 Macca monekyn. Konuuectso Bemectsa. [locrosisHnas ABoraapo
24 TernnoBoe paBHoBecue. Temneparypa u €€ nzmepenue. [llkana temneparyp Llenbcus
o5 Wneansheiii raz B MKT. OcHoBHOe ypaBHeHne MKT butmmorexa [IOK
https://m.edsoo.ru/ff0c4fde
26 AOcomoTHas TemrepaTypa Kak Mepa CpeiHel KHHETUYEeCKOM SHEPTUH IBMXKEHUSI MOJIEKYIl. Y paBHe- bu6moteka [IOK
e MeneneeBa-Knaneiipona https://m.edsoo.ru/ff0c511e
27 3akoH /lanbToHa. ["a30BbI€ 3aKOHBI.
JlaboparopHas pabota «lccienoBanue 3aBUCUMOCTH MEXTy [TapaMETpaMU COCTOSIHUS pa3peKEHHOTO
28
raza» (MOT-3-27-2022)
29 N3onpoueccsl B U1€alIbHOM T'a3e U UX IpapuuecKoe NpeaAcTaBIeHNe bu6nuorexa [IOK
https://m.edsoo.ru/ff0c570e
Ocnosvt mepmoounamuku bubnunoreka [JOK
https://m.edso0.ru/7f41bf72
30 BHyTpeHHss sHEprus TepMOIUHAMUYECKON CHCTEMBI U CITOCOObI €€ n3MeHeHus. KomnuecTBo TenoTel bub6nuorexa [IOK
u paborta. BHyTpeHHsIsl SHEpPrusi 0IHOATOMHOT'0 UACAITLHOTO ra3a https://m.edsoo0.ru/ff0c5952
31 Bune! Treruionepenaun bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5c36
32 VY nenbHast TEIIOEMKOCTH BellecTBa. KoanuecTBo TemIoThl pHU Terionepenade. AauadaTHbIN po- bu6nuorexa [IOK
niecc. Jlaboparopras padota: «M3mepenue yaenpHoii Temoémroctny (MOT-3-27-2022) https://m.edsoo.ru/ff0c5¢c36
ITepBblii 3aKOH TEPMOAMHAMUKH U €r0 IPUMEHEHHUE K U30IPOLIECCAM bubmuorexa [IOK
33 )
https://m.edsoo.ru/ffOc5efc
34 HeoGpatumocTs nporeccoB B npupoje. BTopoii 3akoH TepMoIuHAMUKH bubmuorexa [IOK

https://m.edsoo.ru/ff0c6230

* Tema u3y4aercsi ¢ yaéToM paboyei mporpaMMbl BOCITUTAHUS KAJICHAAPHOTO TJIaHa BOCIIUTATEIbHOU paboThl OCHOBHOI 00pa30BaTEIbHOM MPOrPaMMBbI
cpenuero obmiero oopazoanus MBOY COIII Ne21
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35 [Tpuniun gevictBust u KII/ TernmoBoi MauHb bu6mmoreka [JOK
https://m.edsoo.ru/ff0c600a
36 Iuxn Kapro u ero KI1J]
37 DKOJIOTM4YECKHE NMPOOIEMBI TETNIOIHEPTETUKH
38 O6o6mmarmuii ypok «MouekymsipHas puznka. OCHOBBI TEPMOTUHAMUKI) bubnmoreka [JOK
https://m.edso0.ru/ff0c6938
[TpoBepounas pabora o teme «Mounekynsipaas ¢puzuka. OCHOBBI TEPMOIUHAMUKI) bubmuorexa [IOK
39 .
https://m.edsoo.ru/ff0c6a50
Azpezamnvle cocmoanusn eeuwiecmea. Dazoevle nepexoovl bubnuotexa [JOK
https://m.edso0.ru/7f41bf72
40 [TapooOpa3zoBanue u konaeHcauus. Vicnapenue u KuneHue bubnuorexa [JOK
https://m.edsoo.ru/ff0c63b6
a1 AOcCoIOTHAsI 1 OTHOCUTEIbHAS BIIAXKHOCTH BO3yxa. Hackimennsiii nap. Jlaboparopnas padota: «M3- bubnuotexa [JOK
MEpEHHE OTHOCUTEIILHOM BIaXXHOCTH Bo3ayxay. (MOT-3-27-2022) https://m.edsoo.ru/ff0c64d8
42 Tsépnoe teno. Kpucrammmueckue u amop@Hbie Tena. AHM30TPONHs CBOMCTB KprcTauioB. JXKunkue bubnuorexa [JOK
kpuctauibl. COBpEMEHHbBIC MaTePUAIIBI https://m.edsoo.ru/ff0c65f0
43 [InaBrnenue u kpucTauu3anus. Y aenbHas TerioTa rmiasnenus. Cyomumarus bu6nuorexa [IOK
https://m.edso0.ru/ff0c6708
44 YpaBHeHHEe TEII0BOTrO OanaHca bubnunoreka [JOK
https://m.edso0.ru/ff0c6820
JIEKTPO/THHAMHUKA
dnekmpocmamuka bubnuotexa [JOK
https://m.edso0.ru/7f41bf72
DneKTpu3anus Tei. DIeKTpUIecKui 3apsi. J[Ba Buaa dMEeKTPUUECKUX 3apsI0B bubnuotexa [JOK
45 .
https://m.edsoo.ru/ff0c6bcc
[IpoBOIHUKY, TUBIEKTPUKH U ITOTYIPOBOJIHHUKN. 3AKOH COXPAHEHUS JJIEKTPUUECKOTO 3apsiaa bubnnoreka [JOK
46 :
https://m.edsoo.ru/ffOc6hcc
BsaunmopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHslil 37€KTpUUIeCKUi 3aps bubnnoreka [JOK
47 .
https://m.edsoo.ru/ffOc6ce4
Hanpssk€HHOCTB 251eKTpUYecKOoro nois. IIpuHnun cyneprno3uumuy dJIeKTpUYECKUX noien. JInauu bubnuorexa [IOK
48 N )
HaMPsHKEHHOCTH https://m.edsoo.ru/ff0c6df2
49 Pabora cun snekrpocratuyeckoro nodis. [orennuan. PasHocTs moTeHIManos bubnuorexa [IOK

https://m.edsoo.ru/ff0c6f00
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Hayunas Teopusi «arMocdepHoro siekrpuyecrsa» M.B. Jlomonocosa”

[IpOBOHUKYN W TUAJIEKTPUKHU B DJIEKTPOCTATUYECKOM MoJie. [[usnekTprudeckas IpOHUIIAEMOCTh bubmuorexka [JOK
50 )
https://m.edsoo.ru/ff0c7018
51 DnekTpoéMkocTh. Konnencarop bubmuoreka [JOK
[ToTeHIMaNbHASL SHEPTHS 3aPSHKEHHOTO TEJIa B OJIHOPOIHOM JICKTPOCTATUIECKOM I10JIE https://m.edsoo0.ru/ff0c7126
59 DIEeKTPOEMKOCTD INTIOCKOTO KOHJIEHCATOpa. DHEPIrusl 3apsHKEHHOT0 KOoHIeHcaTopa. JlabopaTopHas pa- bubmuorexka [JOK
oota: «M3mepenune 3nekTpoéMKocTH KoHaeHcaTopay (MOT-3-27-2022) https://m.edsoo.ru/ff0c72c0
53 IIpuHIMIT NENCTBUA U IPUMEHEHNE KOHJIEHCATOPOB, KOIIMPOBAIBHOTO alnapara, CTpyHHOro puH-
Tepa. DIEKTPOCTATUUECKAs 3allUTa. 3a3eMJICHHE AIEKTPOnprOOpoOB
Hocmoannwiit 31exkmpuueckuii mok. Toku 6 paznuunvix cpedax bubnuorexa [JOK
https://m.edso0.ru/7f41bf72
54 DNEeKTpUUECKUN TOK, YCIOBUs ero cyuiectBoBanus. [locrosuubiil Tok. Cuna Toka. Hanpsixenue. Co-
npoTuBiieHHe. 3akoH OMa /1715 y4acTKa Lenu
55 [TocnenoBarenpHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHNE TPOBOIHUKOB. JlTabopaTopHast pabota bubnuorexa [JOK
«M3yueHne cMeImaHHoro coeanteHus pesucropony (MOT-3-27-2022) https://m.edsoo.ru/ff0c74f0
56 Pabota u MoHOCTH 371eKTpruyecKoro Toka. 3akoH Jlxoynsa-Jlenna bubnuorexa [JOK
https://m.edsoo.ru/ff0c7838
57 3akon OMa 11 MOJTHOM (3aMKHYTOM ) AiekTpudeckoi renu. Koporkoe 3ambikanue. JlaboparopHas pa- bubnuoteka [JOK
oota «M3mepenne DJIC ucToYHMKA TOKA M ero BHyTpeHHero conporusieHus» (MOT-3-27-2022) https://m.edsoo.ru/ffOc7ae0
58 DneKTpOHHask MPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCHMOCTh COIIPOTUBIIEHUSI METAJJIOB OT TEMIIE-
patypbl. CBEpXIIPOBOIUMOCTD
59 [TpoBepounas pabota: «nekrpoctaTuka. [I0CTOSHHBIN AIEKTPUYECKHNA TOK.)» bu6nuorexa [IOK
https://m.edsoo.ru/ff0c8a8a
60 DNEeKTpUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB
61 [ToynpoBoIHUKH, UX COOCTBEHHAs U MpUMeECHas IpoBoAUMOCTh. CBoiicTBa p—N-niepexona. Ilomy- bubnuorexa [JOK
POBOIHUKOBBIE TPUOOPHI https://m.edsoo.ru/ffOc84ae
62 DJIEKTPUYECKUI TOK B pACTBOPAX M PACILIaBaX AJIEKTPOJIUTOB. DJICKTPOJIUTHUECKAS TUCCOLIMAIINS. bubmuorexa [JOK
DIeKTpoIu3 https://m.edsoo.ru/ff0c82ba
63 DIIeKTpUYECKH TOK B ra3ax. CaMOCTOATENbHBIN U HECAMOCTOATENbHBIN pa3pan. Monnus. [Inasma. bubnnorexa [JOK

https://m.edsoo.ru/ff0c84ae

* Tema u3ydaercs ¢ yu€ToM pabodeii mporpaMMbl BOCITUTAHUS KAJICHIAPHOTO IJIaHa BOCIIUTATEILHON paboThl OCHOBHOW 00pa30BaTEeIbHON MPOTrPaMMBbI
cpenuero obmiero oopazoanus MBOY COIII Ne21
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64 DIeKTpUUYeCKre MpUOOPHI M YCTPOMCTBA M MX MPaKTHIECKoe MpuMeHeHue. [IpaBuia TeXHUKH 0e3- 1 bubmuorexka [JOK
OHACHOCTH. https://m.edsoo.ru/ff0c86fc
65 CamocrosiTenbHas padboTta: « DJEKTPUUECKUA TOK B Pa3JIMYHBIX Cpeaax» 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be
66 O6o0maromuii ypok «JIEKTPOIUHAMUKAY 1 bu6mmoreka [JOK
https://m.edsoo.ru/ff0c88be
67 KonTponbnas pabora 1
68 HtoroBsiii ypok 1 bubnuoreka [IOK
https://m.edsoo.ru/ff0c8f6c
11 xnace
(68 gacos)
Ne Kon-Bo | Dnexrponnsie (mudpossie) oOpa-
ypoka Tema ypoxa 4acoB 30BaTeNbHbIE PECYPCHI
SJIEKTPO/THHAMHKA
Maznummnoe none. In1eKmpomazHUMHAA UHOYKYUA bubnuoteka [JOK
https://m.edsoo.ru/7f41c97c
BBonHbIN HHCTpYKTaX [uisi ydanuxcs B kabunete pusuku (MOT-3-01-2022). UHCTpyKIHMs 10 OXpaHe 1 bubnnorexa [JOK
1 Tpyna i ydamuxcs B kabunere ¢pusuku (MOT-3-25-2022). TTocTosiHHbIE MATHUTBI U UX B3aUMOJIEH- https://m.edsoo.ru/ff0c9778
cTtBre. MaruuTtHoe nojue. Bekrop MarHuTHON MHAYKIUU. JIMHUM MarHUTHON MHIYKIUU
2 MarsauTtHoe nose npoBoAHMKA ¢ TOKOM. OnbIT Opcrena. BzaumozeiicTBre NpoBOJHUKOB C TOKOM 1 bubmuoreka [JOK
WHIyKIUs: MarHUTHOTO T0JIsI. BEKTOp MarHUTHON MHAYKIMH. JINHUKM MarHUTHOTO TOJISI https://m.edsoo.ru/ff0c98fe
3 Jlaboparopnas pabota «/3yueHre MarHUTHOTO oIS Karymiku ¢ Tokom» (MOT-3-27-2022) 1 bubmuoreka [JOK
https://m.edsoo.ru/ff0c98fe
4 JleiicTBuE MarHUTHOTO MOJIS HA MPOBOJHUK ¢ TokoM. Cunia Amriepa. JlaboparopHas pabota «Mccie- 1 bubmuoreka [JOK
JIOBaHHE JICHCTBHUS MOCTOSIHHOTO MAarHUTa Ha paMKy ¢ Tokom» (MOT-3-27-2022) https://m.edsoo.ru/ff0c9ac0
5 JlelicTBuE MarHUTHOTO TMOJIS HA ABIKYIIYIOCA 3apsbkeHHYIo yacTuily. Cuina Jlopenma. Pabota cuiiel 1 bubmuoreka [JOK
Jlopentia https://m.edsoo.ru/ff0c9df4
5 OnexkTpoMarauTHas MHAYKLUs. [ToTok BekTopa MmarHuTHOM nHAYKIMU. D/]C uHAYyKIIMH. 3aKOH 3J1eK- 1

TPOMarHUTHOM MHAYKImK Papanes
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I'U B HOBceHHeBHOfI KU3HU.

7 JlabopatopHas pabota «lcciaenoBanue SABICHUS dIEKTpOMarauTHOM nuaykuuny (MOT-3-27-2022) bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50
8 NunyktuBHOCTD. SBNeHne caMonHaykiuu. J1C caMOMHAYKIIMUA. DHEPIrUsi MAarHUTHOTO TOJIS Ka- bu6nmoreka [IOK
TYIIKH C TOKOM. DJICKTPOMAarHUTHOE T0JIe https://m.edsoo.ru/ff0ca600
9 TexHuueckue ycTpoiicTBa M NPaKTHYeCKOe IPUMEHEHHUe: OCTOSTHHbIe MATHUTHI, 3J1eKTpoMar-
HHTBI, JJIeKTPOABUIATE/Ib, YCKOPUTEIU 3J1€MEHTAPHBIX YACTHI, HHAYKIHMOHHAA NeYb.
ITpoBepounas padora o reMe «MarHuTHOe 1oJe. DJIEKTPOMAarHUTHasT MHTyKIUS» bubmumoreka [IOK
10 )
https://m.edsoo.ru/ffOcad58
KOJIEBAHUA H BOJIHbI
Mexanuueckue u 31eKmpomazHumHsle Koiedanus bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c
11 CBobosaHble MexaHn4eckue Koyebanus. ['apmoHndeckue konebanus. Y paBHEHUE TapMOHMUYECKUX KO- bubnuoreka [IOK
neGanwuii. [IpeBpaiiieHre sHepruu https://m.edsoo.ru/ff0caf06
12 JlaGopatopHas pabota «lccnenoBanue 3aBUCUMOCTH I1EPUO/Ia MAJIBIX KOJIeOaHU rpy3a Ha HUTH OT
JUTMHBI HUTH U Macchl rpy3ay» (MOT-3-27-2022)
13 Koneb6arenbHblit KOHTYp. CBOOOAHBIE JIEKTPOMAarHUTHbIE KoJeOaHusl B UeaIbHOM KoJeOaTeIbHOM bubnuoreka [JOK
KOHTYpe. AHAJIOTHSI MEXK/Ty MEXaHUYECKUMH U JICKTPOMArHUTHBIMU KOJICOAHUSIMHU https://m.edsoo.ru/ff0cb820
14 ®opmyna TomcoHa. 3aK0OH cOXpaHEHMsI SHEPTUU B UI€aIbHOM KOJe0aTelbHOM KOHTYpE bubnmnorexka HOK
https://m.edsoo.ru/ff0cb9c4
15 [IpencraBienue o 3aTyxaromux KonedaHusIX. BoiHyX1eHHbIe MeXxaHndeckue kojaedbanus. Pesonanc. bubnmnorexka [HOK
BbIHY)XK/IEHHbIE 3JIEKTPOMAarHUTHbIE KOJIeOaHUs https://m.edsoo.ru/ff0cbb86
16 [TepemennbIil Tok. CHHYCOUAANBHBIN TEpeMEHHbIN TOK. MOIIHOCTh IEPEMEHHOT0 TOKA. AMILIUTY/- bubnmnorexka HOK
HOE U JCHCTBYIOIIEe 3HAUCHUE CHIIbI TOKA U HAMPSKESHHS https://m.edsoo.ru/ffOchd34
Tpancdopmarop. [IpousBoacTBo, nepenaya u NoTpedeHne deKTpudeckor sHeprun. O0bsicCHeHHe
17 YCTPOIiCTBa U NPUHIMIA e CTBHS TeXHMYECKHX 00bEKTOB, IPAKTHYECKOe MPUMeHeHue Pu3u-
YeCKMX 3HAHMH B NMOBCEIHEBHOM KU3HU NP UCNOJIb30BAHNM TpaHcdopmaTopa.
18 VY CTpoiicTBO 1 paKTHUECKOe MPUMEHEHHE IEKTPHUUECKOro 3BOHKA, FTeHepaTopa NepeEMEHHOI0 TOKa, bubmmoreka [JOK
JIMHUI AJIEKTpornepeaad https://m.edsoo.ru/ff0cc324
19 DKOJIOTHYeCcKHe PUCKU NPU POU3BOJCTBE AIEKTPOIHEeprun. KynbTypa Hcrob30BaHus 3J1€KTPOIHEp-

* Tema u3y4aercs ¢ yuéToM paboyeid mporpaMMbl BOCITUTAHUS KAJICHAAPHOTO TJIaHa BOCIIUTATEIbHON paboThl OCHOBHOW 00pa30BaTeIbHON POTPaMMBI
cpenuero obmiero oopazoanus MBOY COIII Ne21
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Mexanuueckue u IIEKMPOMACHUMHDbLE 60/IHbL

bu6nmoreka [IOK
https://m.edsoo0.ru/7f41c97c

20 MexaHudeckue BOJIHbBI, YCI0BUA pacnpocTpanenus. [lepuoa. CkopocTh pacnpoCTpaHeHUs U JJIMHA bubmuorexa [JOK
BOJIHBI. [loniepeunble U IPOI0TbHBIC BOJIHBI https://m.edsoo.ru/ff0cca54
3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3Byka bubmuorexa [JOK
21 .
https://m.edsoo.ru/ffOcccOc
DNIeKTpOMarHUTHBIE BOJIHBI, UX CBOMCTBA U CKOpOCTh. [lIKkana 351eKTpOMarHuTHBIX BOJIH bubnmoreka [JOK
22 .
https://m.edsoo.ru/ffOccfe0
23 [puHIMIbl paguocBssu U TeneBuaenus. W3ooperenune paauo A. C. IlonoBbiM™. Pa3Butue cpeacts
cBs3u. Pagmonokanus.
24 [TpoBepounas pabora «KonebaHust 1 BOJTHBI» bubnunoreka [JOK
https://m.edsoo.ru/ff0cc6f8
Onmuka bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
[IpssMonuHeitHOE paclipoCTpaHEHUE CBETA B OAHOPOAHOM cpene. Toueunslii ncTOuHMK cBeTa. JIyu bubnunoreka [JOK
25 .
cBeTra https://m.edsoo.ru/ff0cd350
OTtpaxeHue cBeTa. 3aKOHBI OTpaskeHus cBeTa. [locTpoeHue n300paskeHUH B TIIOCKOM 3epKalie bubnmnoreka [JOK
26 .
https://m.edsoo.ru/ff0cd4e0
[Ipenomnenue cBera. [lonHoe BHyTpeHHee oTpaxeHue. [IpenenbHblil yroi MojaHOro BHyTPEHHETO OT- bubnmnoreka HOK
27 .
paKeHHUs https://m.edsoo.ru/ff0cd7f6
JlabopatopHas pabota «/3mepenue mokasatens nperomieHus crekinay (MOT-3-27-2022) bubmuotexa [JOK
28 .
https://m.edsoo.ru/ffOcd67a
JIunzsl. [loctpoenune nzodpakenuii B tunaze. opmyna TOHKOHN JIMH3BL. Y BeIUYEHNE JTUH3bI bubmuotexa [JOK
29 .
https://m.edsoo.ru/ffOcddle
30 | JlJabopatopHas pabora «lccnenoBanue cBoicTB n300pakennit B muH3ax» (MOT-3-27-2022)
31 Hucnepcus cBeta. CnoxkHbIi coctaB 6enoro cera. L[Bet. Jlaboparopnas pabota «Habmonenue auc-
nepcuu ceeray (MOT-3-27-2022)
32 Wntepdepennus cera. Audpakiuus csera. JJudpakunonnas pemerka bubmuoreka [JOK

https://m.edsoo.ru/ff0ced2?2
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https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22

HOHGpe‘IHOCTB CBETOBBIX BOJIH. Honxpmaunﬂ CBCTa

bu6mmoreka [JOK

33 https://m.edsoo.ru/ff0cf02e
34 OnTuueckue npudbOpsI M YCTPOICTBA U YCIOBUS UX 0€30MaCHOr0 MPUMEHEHUs
OCHOBAI CIIEITHAJTbHOH TEOPHH OTHOCHTEJIBHOCTH bubmmorexa [IOK
https://m.edsoo0.ru/7f41c97c
35 ['panuiibl TPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. [locTynatel crienaibHON TEOPUU OTHOCUTEIBLHO- bubmuorexka [JOK
cTH https://m.edso0.ru/ff0cf862
36 OTHOCUTEIBHOCTH OJTHOBPEMEHHOCTHU. 3aMe/JICHHE BPEMEHH U COKPAILEHUE JITTHHBI bubnuoreka [JOK
https://m.edsoo.ru/ff0cfa4d?
37 DHeprusi U UMITyJIbC PEISATUBUCTCKOMN YacTulibl. CBSI3b MAacChl C 3HEPrUEH U UMITYJIbCOM. DHEPrus Mo- bubnnoreka [JOK
KOsl https://m.edsoo.ru/ff0cfc68
38 [TpoBepounas padora «Ontuka. OCHOBBI CIICIIUAIBHON TEOPUH OTHOCUTEILHOCTH bubmorexa HOK
' https://m.edsoo.ru/ffOcf6f0
KBAHTOBAA ®U3HKA
N bubnuorexa [JOK
Dnemenmul KGAHMOBOU ONMUKU htps://m.ed S(I)'E). ru/7f41c97c
39 ®otonbl. opmyna [Inanka. DHeprus 1 UMIyabC GoToHa bu6nuorexa [IOK
https://m.edsoo.ru/ff0cfel6
40 OtkpbiTHe U uccaenoBanue porodddexta. OnbiThl A. I'. CToseToBa” bu6nuorexa [IOK
https://m.edsoo.ru/ff0cffc4
a1 3akoHsbl potorddexTa. YpaBHeHue DitHiTeitHa 115 porodddekra. «KpacHas rpanuna» pororddexra bu6nuorexa [IOK
https://m.edsoo.ru/ff0d015e
42 Jasnenue ceera. OnbiTel I1. H. JlebeneBa”. XuMuueckoe aeiicTBrE cBeTa bubmuorexa [JOK
https://m.edsoo.ru/ff0d04a6
43 TexHuyeckue ycTpoiicTBa U MpakTUYeCKoe MpUMeHeHue: (POTOANEMEHT, POTOAATYNK, COJTHEUHas Oara-
pesi, CBETOAMO]
44 Pemrenue 3anau no reme «J1I€MEHTBI KBAHTOBOM OIITHUKM bubnmoreka [JOK
https://m.edsoo.ru/ff0d0302
Cmpoenue amoma bubnmoreka [JOK

https://m.edsoo.ru/7f41c97¢c
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https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/7f41c97c

Monens aroma Tomcona. OnbiTel Pezepdopaa o paccesnuto a-yactuil. [InanerapHas mozaens atoma

bu6mmoreka [JOK

45 https://m.edsoo.ru/ff0d091a
16 [Toctynater bopa bubmuoreka [JOK
https://m.edsoo.ru/ff0dOafa
47 N3nydyenue u nornomieHrne (JOTOHOB MPH MEPEX0JIe aTOMa ¢ OJHOTO YPOBHS DHEPTUU Ha JPYTOH. bubmuorexa [JOK
Buybl cnekrpos. JlaboparopHas pabora: «HaOironenue simHeiiyaroro crektpay (MOT-3-27-2022) https://m.edsoo.ru/ff0dOafa
48 Bonnosele cBolicTBa yactuul. Bosnsl e bpoiinsa. KopnyckymnspHo-BoaHoBOW nyanu3M. CIIOHTaHHOE U bubmumorexa [IOK
BBIHYK/ICHHOC U3JTy4YCHHE https://m.edsoo.ru/ff0d0ca8
Amomnoe a0po bubnuorexa [JOK
https://m.edsoo.ru/7f41c97c
OTkpeiTre pagroakTuBHOCTH. OnBITH Pezepdopaa mo onpeaeneHnio coctaBa paanoaKTHBHOTO H3ITY- bubnuorexa [JOK
49 ]
YCHHUS https://m.edsoo.ru/ff0d0fd2
50 | CpoiictBa anb(a-, 6era-, ramma-u3aydeHus. BiusiHue paTnoakTHBHOCTH Ha )KUBBIE OPTaHU3MBbI
OTkpseiTHE TIPOTOHA U HelTpoHa. M30Tombl. Anbba-pacnaa. DIeKTPOHHBIN U MO3UTPOHHBINH OeTa-pac- bubnunoreka [JOK
51 )
naj. ['aMmma-uznyuenue https://m.edsoo.ru/ff0d1162
59 OHeprus cBs3M HYKJIOHOB B sijipe. SlnepHble peakuuu. SAnepHslil peakrop. IIpo0ieMbl, nepcreKTHBHI, bubnuoreka [IOK
9KOJIOTMYECKUE ACTICKTHI SJICPHON YHEPTETUKU https://m.edsoo.ru/ff0d1356
DneMeHTapHbIe YacTullbl. OTKPBITHE MTO3UTPOHA. MeTOo Il HAaOMI0ICHUS U PETHCTPALIUU dIIEMEHTap- bubnuoreka [JOK
53 | veIx yactuil . JlaboparopHas padota: «MccineqoBanue TPEKOB 4acTHIl (110 TOTOBBIM (poTOrpadusiM)y https://m.edsoo.ru/ff0d0e38
(MOT-3-27-2022)
Kpyransiii cton «®@yH1ameHTanbHble B3auMoAeicTBHs. ENMHCTBO pU3nueckoil KapTUHBI MUPa» bub6nuorexa [IOK
54 | SinepHasi 3HepreTuKka. Bimsinne HOHU3MPYIOLIEH paIHAIMK HA KUBbIe Opranu3mel. /lo3a u3iy- https://m.edsoo.ru/ff0d0e38
YeHHs
JJIEMEHTHI ACTPOHOMHH U ACTPODU3HKH bubnnorexa [JOK
https://m.edsoo.ru/7f41c97c
Bun 3Bé€31H0r0 Heba. Co3Be3nus, spKue 3Be3/1bl, JIaHEeThl, UX BUAUMOE ABMKeHre. CollHeYHast cu- Buneoypok:
55 cTeMa https://videouroki.net/video/56-
stroieniie-solniechnoi-sistiemy.html
56 Connue. ConHeynas aktTuBHOCTb. Mictounuk sHeprun CosHIa U 3BE3] Buneoypok:

* Tema u3y4aercs ¢ yu€ToM paboyeii mporpaMMbl BOCITUTAHUS KAJICHIAPHOTO IJIaHa BOCIIUTATEILHON paboThl OCHOBHOW 00pa30BaTeIbHON MPOTrPaMMBbl
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https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/ff0d0e38
https://m.edsoo.ru/7f41c97c
https://videouroki.net/video/56-stroieniie-solniechnoi-sistiemy.html
https://videouroki.net/video/56-stroieniie-solniechnoi-sistiemy.html

https://videouroki.net/video/24-
sostav-i-stroenie-solnca.html

3BE3/1bI, MX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI TTIAaBHOM MOCIIEI0BATEIbHOCTU. BHYTpeHHEee cTpoe-

Buneoypok:

57 | uue 3B€31. CoBpeMEHHbIC NIPEACTABICHHS O TIPOUCXOKACHUH U 3Botoiny CoHIA U 3BE3] https://videouroki.net/video/04-

zvyozdy-i-sozvezdiya.html
Muneunsiii [1yts — Hama 'anaktuka. [lonoxenue u nquxenne Connua B ['anaktuke. ['anakTuku. Buneoypok:

58 | UépHble abIpBI B sApax rajJakTHK https://videouroki.net/video/64-

galaktiki.html
Bcenennas. Pasz6eranue ranaktuk. Teopust bonpiioro B3peiBa. PenukroBoe nsiyuenue. Meraranak- Buneoypok:

59 | THKa https:/_/vi_deouroki.n_et/video/65-
stroenie-i-ehvolyuciya-
vselennoj.html

60 Hepemennsie npo6aemsr actpoHoMuu. IIpUMeHUMOCTH 3aKOHOB (PU3UKH /s oﬁulcn*eﬂnﬂ npu-

poabl KocMu4Yecknx 00beKkToB. Hab1ro1enne u onucanme ABHKeHNsI HeOECHBIX TeJl .
61 [TpoBepounas pabota «DJIEeMEHTHI ACTPOHOMHUH U aCTPO(OU3UKI
OBOBHJAROIIIEE IIOBTOPEHUE bu6mmoreka [JOK
https://m.edso0.ru/7f41c97c
62 Ob6o6maromuit ypok. Posib ¢pu3nku u acTpoOHOMHUU B 3KOHOMUYECKOH, TEXHOJIOTHYECKOM, COLMaIbHON
Y 3 TUYECKOH cepax esTeNbHOCTH YeI0BeKa

63 | O6o6maromuii ypok. Poiab 1 MecTo pU3MKH U aCTPOHOMHHU B COBPEMEHHON Hay4YHOI KapTHHE MUpa

64 O6o0maromuii ypok. Poib ¢puszudeckoit Teopuu B GOpMHUPOBAHUH NPEACTaBICHUHN 0 (PU3NUECKON Kap-
THHE MHpa

65 O6o0uaromuit ypox. Mevcro ¢u3nveckoil KapTUHBI MUpa B OOIIEM PSTy COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX IPEJCTaBICHUN O IPUPOE

66 IToBTOpenue marepuana 11 knacca bu6nuorexa [IOK
https://m.edsoo.ru/ff0d1784

67 KonrtposnbHas pabora

68 | MroroBslii ypok
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https://videouroki.net/video/04-zvyozdy-i-sozvezdiya.html
https://videouroki.net/video/64-galaktiki.html
https://videouroki.net/video/64-galaktiki.html
https://videouroki.net/video/65-stroenie-i-ehvolyuciya-vselennoj.html
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