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COJEP)KAHUE

10 KJIACC

Pasnen 1. @u3uka U MeTOABI HAYYHOIO MIO3HAHUS
®usuka — Hayka o npupoje. HayuHble MeToAbl MO3HaHUS OKpy»Karowero mupa. Pomib
HKCHEPUMEHTA M TEOPUH B MIPOIecce O3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PU3HKE.
MogenupoBanue (U3NUECKUX SBICHUNA M mpolrieccoB. Hayunsle rumnotessl. Pusnueckue
3aKOHBI ¥ TeOpUH. | paHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpuHIMIT COOTBETCTBUSI.

Pome u mecto ¢u3uku B (GOPMHPOBAHUU COBPEMEHHON HAayyHOW KapTUHBI MHpa, B
IIPAaKTUYECKOU NEATEIbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBsie 1 IU(POBEIE U3MEPUTEIIbHBIE IPUOOPHI, KOMIBIOTEPHBIE TATUHUKH.

Pasnen 2. Mexanunka

Tema 1. Kunemamuxka

Mexannueckoe aBHKeHHE. OTHOCHUTENBHOCTh MEXaHMUYECKOro JABMkeHMs. Cucrema
orcuéra. Tpaekropus.

Ilepemenienue, CKOpocTh (CpedHsisi CKOpPOCTb, MIHOBEHHAasi CKOPOCTb) U YCKOPEHHE
MaTEpUAJIbHOW TOYKH, UX MPOEKIUH HAa OCH CHCTEMbI KoopAHHAT. ClI0)KEHHE NEepPEMEILEHUN U
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE MpsSIMOJIMHEHHOe IBIbKeHue. ['padmku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U IEPEMEIICHNS MaTEPUAIbHON TOUKH OT BPEMEHH.

CBobOogHOe nazieHne. Y CKoOpeHrne CBOOOHOTO Ta/ICHUS.

KpuBonuneiiHoe nABuKeHHME. JIBUJKEHHME MaTepHaJbHOM TOUYKM IO OKPYXXHOCTH C
IIOCTOSIHHOM 110 MOJYJII0O CKOPOCTBIO. YTJIOBasi CKOpPOCTb, JIMHEWHAas CKOpocThb. Ilepuon u
yacrora obpanieHus. LleHTpocTpeMHuTenbHOE YCKOPEHHE.

TexHuueckue ycTpoiicTBa M IPaKTUYECKOE INPUMEHEHHUE: CIUIOMETp, JABH)KEHHE
CHaps/10B, LIETIHbIE U PEMEHHBIE IEpEayN.

Jlemoncmpayuu

Monens cucteMbl OTCUETA, MIUTFOCTPALUs KHHEMAaTHYECKUX XapaKTEPUCTHUK JIBHIKEHUS.

[TpeoOpa3oBanue NBUKEHUHN C HCIIOIB30BAHNEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habmtonenue nBuxeHus Tena, OpOIeHHOro MO YTIOM K TOPU30HTY M TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOTHOTO TACHHSL.

HamnpaiieHne ckopocTH NpH IBUKEHUU 110 OKPYKHOCTH.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3y4yeHne HepaBHOMEPHOTO JBUKEHUS C LIEJIbIO ONPEAEIEHUS MTHOBEHHOW CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  IYTAMH, [POMIEHHBIMM  TEJIOM  3a

MOCJIEOBATEIIbHBIE PABHBIE IPOMEXKYTKH BPEMEHM NPU PAaBHOYCKOPEHHOM JBMKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3yueHne nBUKEHUs IIAPUKA B BA3KOU KUJIKOCTH.
W3ydenune qBUKEHUS Tesa, OpPOLICHHOTO TOPU30HTANIBHO.
Tema 2. lunamuxa

[Tpunnun otHocutenbHocTH [Manited. Ilepssiii 3akoH HeroTona. MHepuyaibHble CHCTEMBI
oTcyéra.



Macca tena. Cuna. IlpuHumn cynepno3unmu cuwil. Bropoil 3akon HeloroHa i
MaTepuaabHOU TOUYKU. Tperuii 3akoH HbI0TOHA [I711 MaTEpUAJIBHBIX TOYEK.

3akoH BceMHupHOro TaroreHus. Cuna tsxectu. [lepBas kocMuueckast CKOPOCTb.

Cuna ynpyrocru. 3akoH I'yka. Bec Tena.

Tpenne. Bunbl Tpenust (mokosi, ckoyibkeHusi, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKONBXKEHUs U cuiia TpeHus nokos. Kosgumuent tperns. Cuna conpoTUBICHUS
IIPU ABUKCHUU TEJIA B )KUJKOCTU UJIH Tase.

[TocTynarenbHOE U BpallaTeIbHOE JBUKEHUE a0COIIOTHO TBEPIOTO TEa.

MoOMEHT cuabl OTHOCUTENBHO OCH BpameHus. [limedo cuiibl. YciioBus paBHOBECHUS
TBEPIOTO TeEINA.

TexHuueckue yCTpOMCTBA U IPAKTUYECKOE IPUMEHEHUWE: IOALIUIIHUKY, IBHKCHHUE
HCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBiieHNE MHEPLUH.

CpaBHeHuE Macc B3aMMOJEHCTBYOIINX TEI.

Bropoii 3akoH HeroTOHA.

N3mepenue cui.

Cnoxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena rnpu yCKOPEHHOM NOABEME U NTAJICHHUH.

CpaBHEHHE CUJI TPEHUS TIOKOS, KAUYEHUS U CKOJIb)KEHUS.

YcnoBus paBHOBecUs TBEPAOTro Tesla. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, rabopamopmwie pabomul

N3yuenue qBmxeHust Opycka 1o HAKJIOHHOH MJIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTH CWI YIPYTOCTH, BO3HUKAIOIIUX B IPYXKUHE U PE3UHOBOM
o0pa3ie, OT ux AeGopMarium.

HccenenoBanue ycioBull paBHOBECHs TBEPIOTO TENA, UMEIOIIETO OCh BPALLECHHUS.

Tema 3. 3aKkoHnbl COXpanHeHusn 6 MexanuKe

NMmmynbe MaTepuasbHOM TOUYKHM (Teja), CUCTEMbI MaTEPUAIbHBIX ToueK. MMmybe cuisl u
M3MEHEHNE UMITYJIbCa TeJla. 3aKOH COXPaHEHUs UMITyJbca. PeakTUBHOE ABM)KEHHUE.

Pa6ota cuibl. MOITHOCTH CHJIBI.

Kunernueckass sHeprus MarepuaibHONH TOUKH. Teopema 00 M3MEHEHHMHM KHHETHYECKOU
JHEPIUH.

[TorennmanbHast sHeprus. [loreHnanbHast SHEPrHUs yIpyro 1eOpMUPOBAHHON MPY>KUHBL.
[TorennuanbHast SHEprys Tesia BOIU3U MOBEPXHOCTH 3eMITH.

[ToreHnuanbHbple U HEMOTEHUMANbHbIE CHIbL. CBs3b pabOThl HEMOTEHIUAIBHBIX CHII C
M3MEHEHNEM MEXAHUYECKOM SHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUsI MEXaHUUYECKOM SHEPIUH.

Yipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpoOMCTBAa U NMPAKTHUUECKOE NPUMEHEHME: BOJOMET, KOIEpP, MPYKUHHBII
IIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABUKECHUE.

[lepexoa MOTeHIIMATEHON YHEPTUU B KHHETUYECKYIO 1 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopmwie pabomul



N3ydenne aOCOIMIOTHO HEYNPYroro yjapa C IOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIBI C M3MEHEHHMEM MEXAaHMYECKOW JHEpPruM Teia Ha
IIPUMEPE PACTKEHUsI PE3UHOBOTO JKI'yTa.

Pasnen 3. Monekyasipaasi puznka 1 TepMOIMHAMHKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUYECKOL Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJICKYJISIPHO-KMHETUYECKOM TEOPUH U UX ONBITHOE 00OCHOBAHHUE.
BbpoynoBckoe gaBmwxkenue. Juddysus. Xapakrep ABWKEHHS U B3aUMOJEHCTBHS YaCTHIL
BellecTBa. Mojenu CTPOCHHS Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEILIECTBA HAa OCHOBE 3TUX Mojeneil. Macca u pasmepbl Mosiekyid. KosnnuecTBo BeliecTsa.
[TocTostHHas ABoraapo.

Temnosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mognens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KUHETHUECKON TEOPHUH
uaeaIbHOrO raza. AOCONIOTHas TeMmIepaTypa Kak Mepa CpeqHed KHHETHYeCKOW SHEprHH
TEIUIOBOrO JBWKeHus vactul rasza. lllkama Ttemnepatyp KenbBuHa. ['a30Bble 3aKOHBI.
VYpaBuenue MenneneeBa—Kianeiipona. 3akon JlanpToHa. M3ompoueccel B HAEaIBHOM rase ¢
MIOCTOSIHHBIM KOJIMYECTBOM BellecTBa. I'paduueckoe nmpeacTaBieHne U30MPOLECCOB: N30TepMa,
n30Xxo0pa, u3obapa.

TexHuueckue yCcTpoicTBa M MPAKTUIECKOE PUMEHEHHUE: TEPMOMETP, OapOMETp.

Jlemoncmpayuu

OmnbITHl, JOKa3bIBAIOIIME JIMCKPETHOE CTPOCHHE BellecTBa, (oTorpaduu MOJIEKyI
OpraHUYEeCKUX COCIUHEHUM.

OmnpiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mozens OpOyHOBCKOTO JBHXKEHUSI.

Mopens oneita IllTepHa.

OnbIThI, JOKa3bIBAIOIIME CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUS.

Mogaeins, HUTIOCTpUPYIOLIAs IPUPOLY JABJICHUS ra3a Ha CTEHKHU COCyJa.

OnbIThI, HIUTIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, M30MpOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

Omnpenenenne Maccel BO3JyXa B KJIACCHOM KOMHATe€ Ha OCHOBE HM3MEpPEHMH 00bEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPBI BO3/1yXa B HEH.

HccenenoBanue 3aBUCMMOCTH MEXKy IIapaMETPAMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cuctemMa. BHYTpeHHsIST 3HEprusi TEPMOJAMHAMHYECKOW CHUCTEMBI U
cnocoObl e€ u3MeHeHus. KoiamuecTBo TemaoTel U paboTa. BHyTpeHHssI SHEprUsl OAHOATOMHOTO
MJeabHOro ra3a. Buael Temonepenayu: TEIIONpOBOAHOCTb, KOHBEKLUA, U3JIyYCHHUE. Y IeIIbHas
TEII0EMKOCTH BellecTBa. KonnuecTBO TEIIOTHI IIPH TEIJIONEpeaaye.

[Tonatue 00 ammabatHOM mporecce. [lepBblii 3akoH TepMmoauHamMuku. IlpumeHenue
NIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoueccaM. I'paduueckast unTeprperanus padboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpatuMocTh MpoLeccoB B IpUpPOIE.

Tennobie MamuHbL. [IpuHImnG neiicTBUA TemmoBbIX MamuH. [IpeoOpazoBanus sHEprun B
TeroBbIX MamuHax. KoadduuueHt nonesHoro aeiictus teruoBoid mMammuubl. Lukn KapHo u
ero Ko3(UIMEHT MOJIE3HOTO IeHCTBUA. DKOJIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue yCTpoWCTBA M IIPAKTUYECKOE IPUMEHEHHUE: [BUIATellb BHYTPEHHETO
CropaHusi, OBITOBOM XOJOAMIBHHUK, KOHAULIMOHED.



Jlemoncmpayuu

V3MeHeHre BHYTpEHHEW SHEPrMM Tela IMPH COBEPUICHUH palOOThI: BBUIET MPOOKH M3
OyTBUIKH TOJI JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue »(upa B JATyHHOH TpyOke MyTéM
TpeHus (BUICOAEMOHCTpALIUSA).

N3MmeHeHne BHyTpEeHHEN 3HEPTUHU (TeMIIEpaTyphl) Tella IPU TEIUIoNepe1ade.

OmnpIT 0 aguabaTHOMY PACHIMPEHHIO BO3/yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoil TypOHHBI, ABUraTelNsi BHYTPEHHETO CrOPAaHUsl, PEaKTUBHOTO JIBUTaTEJIsl.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

N3mepenue yaenbHOU TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanus ¢ewjecmea. Pazogvle nepexoovi

[TapooOpazoBanne u KouaeHcanus. Mcmapenne wu  kumenue. AOcomoTHas U
OTHOCHUTEIIbHAs BIAXKHOCTh Bo3ayXa. HacelmeHHbIi nap. Y aenpHas TEIoTa napooOpa3oBaHUA.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT 1aBICHUS.

Tsépnoe Teno. Kpucramnmueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTALIOB.

Kunkne xpucramiel. CoBpeMeHHble MaTepuansl. IlnaBieHune m kpucramimzauus. Y aenbHas
TeruioTa riasiaeHus. CyOnumarus.

YpaBHEHHE TEIUIOBOTO OanaHca.

TexHuueckue yCTpOMCTBA M NPAKTUUYECKOE MPUMEHEHHUE: TUTPOMETP U ICHUXPOMETP,
KaJIOPUMETpP, TEXHOJOTUM TOJYyYEHUS COBPEMEHHBIX MaTepuajioB, B TOM  YHCIE
HaHOMaTEpPHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCHILLIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBICHUHU.

CriocoObl U3MepeHHUs BIaKHOCTH.

HaGmoienne HarpeBaHus ¥ IJIABICHHUS KPUCTAUTHYECKOTO BEIIECTRA.

JleMOHCTpauysi KpUCTaJLIOB.

Yuenuueckuui sxcnepumenm, nabopamopmsvie pabomul

N3MepeHne OTHOCUTENBHOM BIIaXKHOCTH BO3yXa.

Pasnea 4. duekTpoanHaMuka

Tema 1. Inekmpocmamuka

OnexTpuzanus Ten. ONEKTpudeckuidl 3apsn. JlBa BHIa DJIEKTPUYECKUX 3apsiioB.
IIpoBOAHMKY, TUANEKTPUKH U TIOJYTIPOBOJIHUKN. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopeiicteue 3apsimoB.  3akoH  Kynona. TodeuHblil  aiexkTpuueckuil  3aps.
Onexrpuueckoe mnojae. HanpsokéHHocTh 3nexTpuueckoro nossd. IlpuHuun cynepno3unun
JIEKTPUYECKUX MOJeH. JINHUY HaNPsy)KEHHOCTHU JIEKTPUYECKOTO MOJIS.

PaGora cunm oanekrpoctaruyeckoro moins. [loTeHmman. Pa3HOCT  MOTEHIMATIOB.
IIpOBOHMKY U AUDIIEKTPUKH B JIEKTPOCTATUYECKOM Iouie. JlussiekTprudeckast IpOHULIAEMOCTb.

OnektpoémkocTh. KonzmeHcatop. DJeKTpOEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPIHs
3aps’KEHHOI0 KOHJIEHCATOopA.

TexHuueckue ycTpoucTBa M IMPAKTHUECKOE IPUMEHEHUE: JJIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTATUYECKAsT 3alUTa, 3a3eMJICHHUE AJIEKTPONPUOOPOB, KOHICHCATOP, KOMHWPOBAIbHBIN
anmnapar, CTpyMHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U PUHIUIT JCHCTBUA JJIEKTPOMETPA.

B3anMozencTere HadIeKTPU30BaHHBIX TEIL.



DNEKTPUUECKOE MOJIE 3apsSyKEHHBIX TEII.

IIpoBOIHMKY B 3IEKTPOCTATUUECKOM II0JIE.

DneKTpocTaTHYecKas 3aluTa.

JIM3IEKTPUKY B 3JIEKTPOCTaTUYECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATopa OT IUIOIIAJM IUIACTHH,
pacCcTOsSHUS MEXYy HUMH U JUBJIEKTPUUECKON IPOHUIIAEMOCTH.

OHeprus 3apsHKEHHOI0 KOHAEHCaTOopa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

N3mepenue 371eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit anekmpuyeckuit mox. Toxu 6 paziuunvix cpeoax

DNEKTPUUYECKUN TOK. YCJIOBHS CYLIECTBOBAHUS 3JIEKTPUUECKOrO TOKA. MICTOUHMKM TOKa.
Cuna toxka. IlocTosiHHBIN TOK.

Hanpspokenne. 3akon Oma 17151 yyacTKa LIETIH.

DneKTpuYecKoe COIIPOTUBIICHUE. VY nensHOE COIIPOTUBIICHUE BEILECTBA.
ITocnenoBarenbHOE, MapaIeIbHOE, CMELIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTb 37IEKTPUYECKOT0 TOKA.

DNeKTpOoABMKYLIasl CUJIa U BHYTPEHHEE CONIPOTUBIIEHUE UCTOYHHUKA TOKa. 3akoH Oma ams
MIOJIHOM (3aMKHYTOH) anekTprudeckoil nenu. KopoTkoe 3aMbIKaHUE.

DneKTpOHHAas IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS METAJIOB
0T Temneparypbl. CBEpXIPOBOAUMOCTD.

DnexTpuuyeckuii TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBeHHass W TPUMECHas MPOBOJUMOCTbH TOIYIPOBOJHHKOB.
CaoiicTBa p—n-nepexoaa. [1omynpoBoJHUKOBbIE MTPUOOPHI.

DNEeKTpUUYECKU TOK B pacTBOpax M paciulaBaxX 3JIEKTPOJIUTOB. ODJIEKTPOIUTUYECKAS
JqUcconuanus. IeKTPOIN3.

DnexTpuuecKkuil TOK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
[Ina3ma.

TexHuueckue ycTpoilcTBAa M MNPAKTUYECKOE MPUMEHEHHE: aMIEepMETp, BOJBTMETD,
peocTar, MCTOYHHKH TOKa, DJEKTPOHArpeBaTelibHbIe MNPHOOPHI, 3JIEKTPOOCBETHTEIbHBIC
npubOpBl, TEPMOMETP CONPOTHUBICHMSA, BaKyyMHBIH IHOJI, TEPMHUCTOPHI M (POTOPE3UCTOPHI,
IIOJIyIIPOBOIHUKOBBII 1MOJ, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiipl TOKa U HANIPSIKEHMUSL.

3aBUCUMOCTb CONPOTHUBIICHUS LWIMHIPUYECKUX IPOBOAHMKOB OT JJIMHBI, IJIOLIAAH
MIOIIEPEYHOI0 CEYEHUS U MaTepHraa.

CMeniaHHOE COEMHEHHNE TPOBOJHUKOB.

IIpsimoe u3MepeHue 3eKTpoABMKYLIEH cuibl. KopoTkoe 3amblkaHHE TajabBaHUYECKOIO
AJIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHUS.

3aBUCUMOCTb CONIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPBHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3LYyXa.

OAHOCTOPOHHSISI MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

N3yueHne cMEIaHHOTO COCIMHEHUS PE3UCTOPOB.

N3mepenue  HNEKTPOABIKYIIEW CHJIbI HUCTOYHMKA TOKAa M €r0  BHYTPEHHEIO
COIPOTUBIICHUS.



Habmronenue anekrpornusa.

MexnpeamMeTrHblie CBA3U

Nzyuenune kypca ¢usuku 06azoBoro ypoBHsS B 10 kimacce ocCymIecTBISETCS € y4&TOM
COJIEPKATENBHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MAaTeMAaTUKH, OWOJIOTHH, XHMHUH,
reorpaduu U TEXHOJIOTUU.

Medscnpeomemnusie nouwsimus, CBS3aHHBIE C HM3YYCHHEM METOAOB HAyYHOTO IO3HAHMS:
SBIICHWE, Hay4yHbId (pakT, rumore3a, (u3Wdeckas BeIUYMHA, 3aKOH, TEOpHs, HaOIIOJEHUE,
HKCHEPUMEHT, MOACTUPOBAHNE, MOJIEIIh, U3MEPEHUE.

Mamemamuxa: pelieHHE CUCTEMbl ypaBHEHMH, JHHeWHas ¢QyHKIMs, mapabona,
runepOoia, uxX rpaguKu U CBOMCTBA, TPUTOHOMETpUUECKHEe (DYHKIMU: CHHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJECTBO, BEKTOPHI M HMX MPOCKIMH Ha OCH
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

Buonoeus: Mexanndeckoe ABIKEHHE B JKUBOW mpupoje, 1uddysus, 0CMOC, TEIUI00OMEH
KHMBBIX OPTaHU3MOB (BH/IbI TEIUIONEPEIaul, TEIJIOBOE PAaBHOBECHUE), HIICKTPUUYECKHE SBJICHUS B
YKWBOW MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHE BEUIECTBA, CTPOSHHE aTOMOB M MOJIEKYJI, MOJIb BEILIECTBA,
MOJISIpHAsE Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, JKUIKOCTEM M Ta30B, JJIEKTPUUYECKHE
CBOWCTBA METAJIJIOB, 3JICKTPOJIMTHYECKAS UCCOLUALIHS, TaJbBaHHUKA.

Tl'eoepaghus: BIaXXHOCTH BO31lyXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABMKEHHUH C UCIIOJIb30BAaHUEM MEXaHU3MOB, YUET TPEHUS B
TEeXHHKE, TOJIIMITHUKY, WCIOJH30BAHUE 3aKOHA COXPAHCHHUS HMITYyJIbca B TEXHUKE (pakeTa,
BOJOMET W JIpyrHe), JBUTATelb BHYTPEHHEIO CrOpaHus, MapoBas TypOHHA, OBITOBOM
XOJIOAUIIBHUK, KOHIUIIMOHED, TEXHOJIOTUH TOJIyYEeHHUs] COBPEMEHHBIX MAaT€pHajoB, B TOM YHCIE
HaHOMAaTEepUAJIOB, W  HAHOTEXHOJOTMH,  DJEKTPOCTaTHYECKas  3alluTa,  3a3eMJICHHE
AJIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNPHUHTEP, JJIEKTpOHArpeBaTelbHbIC MPHOOPHI,
3JIEKTPOOCBETUTENbHBIC IPUOOPHI, TaJIbBAaHHKA.

11 KJIACC

Pa3pnen 4. DiiekTpoanHaAMHUKA

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

ITocTrostHHbIE MarHuThl. B3auMOAEHCTBHE IOCTOSAHHBIX MAarHUTOB. MarautHoe moie.
Bekrop maruutHON MHAYKIMH. [IpyHIMI Cyneprno3uiuyu MarHUTHBIX MosIei. JIMNHUY MarHUTHOU
nHAyKuuK. KapTuHa TuHUI MarHUTHON MHAYKLIMY NOJIS IOCTOSTHHBIX MarHUTOB.

MarautHoe 1noje IpoBOAHMKA ¢ TOKOM. KapTuHa AMHMI MHIYKUMH MarHUTHOIO IOJIS
JUIMHHOTO TPSMOI0 IPOBOJAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KaTYLIKH C TOKOM.
OmnsiT Opcrena. BzaumoaelicTBue MPOBOAHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HAalIPaBJICHUE.

Cuna JlopeHua, €€ Moaynb W HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM YacTHULBI B
OJTHOPOJTHOM MarHuTHOM mose. PaGora cuiel Jlopenna.

SIBneHue 3JIEKTpOMarHuTHOM WHAYKHUHM. [IOTOK BekTOpa MAarHUTHOM MHIYKILIWH.
DNEeKTpOABMKYLIAs CUJIa UHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON MHAyKunuu Papazes.

BuxpeBoe anekTpudeckoe mnosie. DIEKTPOABMKYLIAas CHJa MHAYKUUHA B IPOBOJHMKE,
JBUKYLIEMCS IIOCTYTIATEIbHO B OJTHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuio JleHna.

NHayKTUBHOCTD. SIBIEHME CaMOMHAYKINU. DIEKTPOABIIKYIIAsI CUIa CAMOMHAYKIIHH.



OHeprus MarHUTHOT'O TOJIS KaTYIIKHU C TOKOM.

DNEKTPOMarHuTHOE MOJE.

TexHuueckue yCTpoWCTBA M IPAKTUYECKOE IPUMEHEHUE: IIOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTBI, 3JIEKTPOABUTATEIIb, YCKOPUTEIIH 3JIEMEHTAPHBIX YACTUL], UHYKIIMOHHAS I1€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJI0HEHUE 3JIEKTPOHHOTO Iy4YKa MAarHUTHBIM I10JIEM.

JIuHUM MHIYKIUY MarHUTHOTO I10JIA.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlenictBre cuibl JIopeHIIa Ha HOHBI DJIEKTPOJIUTA.

SIBneHue JIEeKTPOMAarHUTHON UHAYKIUH.

IIpaBuio JleHuna.

3aBUCUMOCTD 3JIEKTPOABMKYLIEH CHIIBI MHIAYKIIMM OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
IIOTOKa.

SIBrIeHNE CaMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

N3yueHrne MarHuTHOTO 10JIs KaTYIIKHU C TOKOM.

HccnenoBanue neicTBUSA IOCTOSIHHOIO MAarHATA HAa PaMKY C TOKOM.

HccenenoBanue sSBIEHUS 3JI€KTPOMArHUTHON UHIYKIUU.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMAZHUMHbIE KONEOAHUA

Konebarenpnast cucrema. CBOOOMHBIE MexaHMYECKHe Kolebanus. [apMoHMUYeCKHe
konebanus. Ilepuon, uactora, ammiauryaa u ¢(asza koneGanuwid. IIpy>XKMHHBIH MasTHHK.
Matematnueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHUX Kojebanuid. [IpeBpaimeHnue sHepruu
IIPU TAPMOHUYECKUX KOJICOaHUSX.

Konebarenbubiii koHTYyp. CBOOOIHBIE 3JIEKTPOMArHUTHBIE KOJICOAHUS B HJICATBHOM
KoJIe0aTeIbHOM KOHTYpE. AHAQJIOTHUS MEXKIy MEXaHHYECKUMH M DIIEKTPOMAarHUTHBIMH
kosnebanusamMu. @opmyna TomcoHa. 3aKOH COXpaHEHHs PHEPTUU B HJICAIHHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KojeOaHusX. BoIHYX /IeHHbIE MEXaHUYECKHUE KOJIeOaHMUs.
Pe3onanc. BeinyK€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUS.

Ilepemennbiii Tok. CUHYCOMAANBHBIN NEPEMEHHBIN TOK. MOIIHOCTh NMEPEMEHHOIO TOKA.
AMIIIUTYTHOE U AEUCTBYIOLIEE 3HAUEHNE CUJIbI TOKA U HANPSKEHUSI.

Tpancdopmarop. [IpomsBoacTBo, mepeaaya U NOTpeOJIEHUE 3IEKTPUUECKOM HSHEPIHUU.
OKOJIOTMYECKHE PUCKM MpU IPOU3BOJACTBE AEeKTpodHepruu. KynpTypa wucnonap3oBaHus
JJIEKTPOIHEPIUH B IIOBCEIHEBHOM KU3HU.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHME: DIIEKTPUYECKHM 3BOHOK,
TEHEPATOP MEPEMEHHOI0 TOKA, IMHUU JJIEKTpoIIepesay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KojeOaTenbHONU CUCTeMbI (TIPY>KUHHBIN MIIM MaTeMaTH4eCKUN
MasITHHK).

Habmronenue 3atyxaronmx KonedaHuii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Habmionenue pezonanca.



CB00OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMS.

OcmwnorpaMMbsl — (3aBUCMMOCTH  CHJIBI TOKa M HaNpsDKEHUST OT BPEMEHM) i
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3oHaHC mpu mocieqoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYLIKM WHAYKTUBHOCTH M
KOHJIEHCaTopa.

Monens TUHUY 3IEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

HccnenoBanue 3aBHCUMOCTH TIEpHOJia MaJIbIX KoJIeOaHHid Ipy3a Ha HUTH OT JUIMHBI HUTH U
Macchl Ipy3a.

HccnenoBanne mepeMEHHOr0 TOKa B LENM M3 IOCIEI0BAaTENIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 60JIHb

MexaHnueckue BOJIHBI, ycioBUs pacnpoctpaHenus. [lepuon. CkopocTs pacnpocTpaHeHUs
u jiuHa BonHbL. [lomepedHsle W TMpoJOJbHBIE BONHBL. MHTepdepeHnms u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTh 3ByKka. Bricota Tona. TemOp 3ByKa.

DNEKTPOMarHUTHBIE BOJIHBI. YCJIOBHUS M3Iy4Y€HHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3anmHas
opueHTtauust BektopoB E, B, V B snektpomaruutHoi BosiHe. CBOWMCTBA 3J1EKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, TMpesloMJIeHHe, moyapu3anus, audpaxmus, uHTepdepeHnus. CKoOpocTb
AJIEKTPOMAarHUTHBIX BOJIH.

[IIxana snMEeKTPOMAarHUTHBIX BOJIH. [IpMMeHEHME 3JEKTPOMAarHUTHBIX BOJH B TEXHUKE U
ObITY.

ITpyHUMIIBI paguOCBsI3U U TeleBUACHUA. Paguonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOIIEH Cpeibl.

TexHudyeckue ycTpoiicTBa M NPaKTUYECKOE MPUMEHEHHUE: MY3bIKAJIbHbIE MHCTPYMEHTHI,
yJIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAUIMHE, pajnap, paauoONpUEMHHK, TEIEBU30D,
anTenHa, tenedon, CBU-meys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPaHEHHUE TONIEPEYHBIX U MPOIOIBHBIX BOJH.

Konebmomnieecs Teno Kak HCTOYHHK 3BYKa.

Habmtonenue oTpaxeHus U NpeoMICHUS MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHunu u qupakiiui MEXaHUIECKHX BOJIH.

3BYKOBOI PE30HAHC.

HaGmtoneHne CBSI3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIMUTYAO0H M YacTOTOU
KoJIeOaHUH.

HccnenoBanue CBOWCTB — 3JEKTPOMAarHUTHBIX — BOJH:  OTpPaK€HUE, IPEJIOMIICHUE,
noJsipu3anus, Tudpakuus, nHTepdepeHuus.

Tema 3. Onmuka

I'eomerpuueckas onruka. I[IpsMonrHeitHOE paclIpOCTpaHEHHUE CBETa B OJJHOPOJHOM Cpelie.
JIyd cBera. ToueUHBIN UCTOYHUK CBETA.

OTtpaxxenue cBera. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune M300pakeHUl B IJIOCKOM
3epKaie.

[Ipenomnenune cBeta. 3aKOHBI MpEJIOMICHUS cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHus. llomHoe BHyTpeHHee oTpakeHue. lIpenenbHbI yroja IOJHOTO BHYTPEHHEIO
OTpa)kKEHUS.

Hucniepcust ceera. CoxkHbIH cocTaB 6enoro cera. L[Ber.



CoOuparomie u paccewBarouie JUH3bL. ToHKass suH3a. DOKYCHOE pPACCTOSHUE U
OIITUYECKasi CUjla TOHKOHM JuH3BL. [locTpoenue n3obpakeHuil B COOMPAIOMIUX U PACCEUBAIOLINX
nuH3ax. PopMysia TOHKOW JIMH3BL. Y BEJIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensr nPUMEHUMOCTH TEOMETPUYECKOMN ONTUKH.

BonnoBast ontuka. WuTtepdepennus cera. KorepeHTHbIE HMCTOUYHUKH. Y CIOBHUSA
HaAOJI0ICHNSI MAKCHMYMOB U MMHUMYMOB B MHT€P(QEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX
KOT€PEHTHBIX UCTOYHUKOB.

Hudpakius  cBeta. JludpakunonHas peméTka. YciIoBHE HaOMIOJCHHUS TJIaBHBIX
MaKCHUMYMOB IIPH MaJICHUU MOHOXPOMAaTHYECKOTO CBETA HA JU(PPAKIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue ycTpoiicTBa M TNpPaKTHUECKOE MPUMEHEHHE: OYKHM, JIyna, (oToammnapar,
NPOCKIIMOHHBIN  ammapar, MHKpPOCKOI, TEJEeCKOI, BOJOKOHHAs ONTHKA, AU(paKIMOHHAS
pemeTKa, IOJIAPOU.

Jlemoncmpayuu

IIpsimonuHEiHOE pacnpoCTpaHEHUE, OTpaKEHHE M IpejaoMieHue cBera. OnTuueckue
pUOOPHIL.

ITonHoe BHyTpeHHee oTpakeHue. Mozeins cBeToBoA.

HccnenoBanue CBOMCTB N300paKEHUIA B JIMH3AX.

Mopenn MUKPOCKOIIA, TEIECKOIIA.

HaGmonenue natepdepeHun cBera.

Habmionenue nudpakuuu ceera.

HaGmronenue aucnepcuu cBera.

ITonmyuyeHue criekTpa ¢ IOMOIIBIO IIPU3MBI.

[TonmyyeHue ciekTpa ¢ MOMOILBIO AU(PPAKITHOHHON PEIIETKH.

HabmntoneHune nmonspusaiuy cBeTa.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul

N3mepenue nokasaress IpeioMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300paKECHUIA B JIMH3AX.

HaGmronenue aucnepcuu cBera.

Pasnen 6. OcHOBBI cleMAJILHOM TEOPHH OTHOCHTEIbHOCTH
I'paHuLBI IPUMEHUMOCTH KJIACCMYECKOM MeXaHMKHU. IlocTynaTel cnenuanbHOM TEOpuuU
OTHOCHUTEIILHOCTH: HHBAPUAHTHOCTH MOJIYJII CKOPOCTH CBETa B BaKyyMme, IPUHLUI
OTHOCHUTEJIBHOCTH DWHIITEIHA.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIEHUE BPEMEHU U COKPALLEHUE JITTUHBI.
OHeprus U UMILYJIbC PEISTUBUCTCKON YaCTHILIBI.
CBs13p Macchl € 3HEPTUEN U UMITYJIbCOM PEISATUBUCTCKOMN YaCTUIbl. DHEPIUs MOKOS.

Pasnen 7. KBanroBas puszuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®otonsl. Dopmyna [lnanka cBs3u sHepruu (HOTOHA C €r0 YACTOTONH. DHEPrUsl U UMITYJIHC
¢dorona.
OtkpeiTie u wuccrnepoBanue Qorodpdexra. Ombitel A. I'. CroneroBa. 3aKoHbI
¢doroaddexra. YpaBHenue DitHmTeitHa as porospdexra. «Kpacnas rpanunay porosddexra.
JNasnenue cera. Onbitel I1. H. JIeOenena.
XUMHYECKOE IEUCTBUE CBETA.



TexHuueckue ycTpoHCTBAa M TNPAKTHYECKOE NpPUMEHEHHue: (poTorneMeHT, (OTOTATUHK,
COJIHEYHas Oarapest, CBETOAUOI.

Jlemoncmpayuu
@013 PeKT Ha YCTAaHOBKE ¢ IMHKOBOH IIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHETo GoTodddekra.
Ceeronuon.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mogens aroma Tomcona. OneiTel Pezepdopna mo paccesnuto o -uactuil. [Imanerapnas
Mmojenb atoma. Iloctynarsl bopa. M3nyuenue u norsiomienue GOTOHOB MPU MEPEXOJe aToma ¢
OJIHOTO YypOBHSl SHEpruum Ha Japyro. Buasl cnexktpoB. CHekTp ypOBHEH 3HEpPruuM aroma
BOZOPOJA.
BonnoBble cBolicTBa yactull. Bosnsl e bpoiinsa. KopnyckynspHO-BOJIHOBOM Tyalu3M.
CrioHTaHHOE U BBIHYKJIEHHOE U3ITyYEHHUE.
TexHuueckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHUE: CIEKTPAJIbHBIA aHAJINU3
(cmexkTpockom), Ja3ep, KBAaHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens oneita Pesepdopaa.
Onpenenenne JJIMHBI BOJIHBI JIa3epa.
Habmtonenne nuHeyaThIX CIIEKTPOB U3TYUYCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul
HabmtoneHune nuHeyaToro crnekrpa.
Tema 3. Amomnoe s0po
OKCIIEpUMEHTBI,  JOKAa3bIBAIOLUIME  CJIOXKHOCTb  CTPOEHHA  sjpa. OTtkpbiTHE
panuoaktuBHOCTU. OnBITH Pe3epdopaa mo onpeneneHuio cocraBa paJuoakTUBHOTO H3ITy4eHHUs.
CoiictBa anb(a-, 6era-, raMma-u3nydeHus. BiusHue paquoakTUBHOCTH HA KHUBBIE OPraHU3MBI.
OtkpeiTHe TpoToHa W HeWTpoHa. Hykionnas mogens siipa ['eiizenGepra—lBaHeHko.
3apsia anpa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIM OeTa-pacnaa. ['aMmma-usiyueHue. 3akoH
pPasAMoOaKTUBHOIO pacnaja.
DHeprust CBA3M HYKJIOHOB B sizipe. SnepHble cuiibl. JledekT Macchl spa.
SAnepHble peakuuu. JleJieHUE U CUHTE3 SAEP.
Snepubiii  peakrop. Tepmosinepubiii cunTe3. IlpoOremMbl M MEPCIEKTUBBI  SACPHOU
SHEPreTUKHU. DKOJIOTMUECKUE ACIIEKTHI SIEPHOIN SHEPTETUKH.
OnemeHTapHbIe YacTULbl. OTKPBITHE O3UTPOHA.
MeTobl HaOMIOACHUS U PETUCTPALIUH SJI€MEHTApHBIX YacTHUII.
®dynnaMeHTanbHbIE B3auMoelcTBus. EquHcTBO (hrsnyeckoit KapTUHBI MUpA.
TexHuueckue yCTpoMCTBAa U INPAKTHUYECKOE NPUMEHEHME: AO3UMETpP, Kamepa BuibcoHa,
SICPHBIA PeaKkTop, aTOMHasi bomoa.
Jlemoncmpayuu
Cu€TUrK HOHM3UPYIOLUX YACTHII.
Yuenuueckuii sxcnepumenm, rabopamopmvie pabomul
HccnenoBanue TpeKoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMMH U ACTPOPHU3MKH



Oranel pa3BuTus acTpoHoMuu. IlpukimagHoe M MHMPOBO33PEHUECKOE 3HAUYEHHUE
aCTPOHOMUU.

Bun 3Bé3aH0T0 Heba. Co3Be3aus, spKue 3BE3/IbI, IIIAHETH, MX BUANMOE ABHKCHUE.

ConHeunas cucreMa.

Connne. ConneuHas akTUBHOCTh. Mcrounuk sHeprum ConHua M 3BE371. 3BE3IBI, UX
OCHOBHBIE XapaKTEPUCTUKH. JlMarpaMma «CIEKTpalbHBIA KJIacC — CBETHUMOCTBY». 3BE3ZbI
IJIaBHOM MOCJIEAOBATEILHOCTH. 3aBHUCHUMOCThL «Macca — CBETHMOCTBL» IS 3BE3X IJIaBHOHU
nocieaoBareabHocTU. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE INPEIACTaBICHUA O
IIPOUCXOXACHNUHU U 3BotoLMU ColHIA U 3BE311. DTambl KU3HU 3BE3 L.

Mneunsiii [1yTs — Hama Nanaktuka. [Tonoxxenue u neuxxenue Connua B I'anaktuke. Tumbl
rajiakTuk. PanuoranakTuky u kBazapsl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenue Bcenennoii. 3akon XaO6ma. Paz6eranme ramaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usinydeHue.

MacmtaOHas cTpykTypa Beenennoii. MeraranakTuka.

Hepeménnsie mpo0iaeMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabmtoneHus: HeBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BAaHHEM KOMIIBIOTEPHBIX MPUIIOKEHUN
IUIsL ONIpe/IeNICHHsI TTOJIOKEHHU HeOECHBIX 0OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3IHS
CeBepHOro nostymapus 1 sipkue 3BE3/bl.

Habmonenus B reneckon Jlynsl, mranet, Mneunoro IlyTu.

O0o0maroniee noBTOpeHNE

Ponp ¢u3uku U acTpOHOMHUM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIUAIBHON H
THYECKOW cdepax HeATENHOCTH 4YelOBeKa, pPOJib M MECTO (PU3MKM U acCTPOHOMHUH B
COBPEMEHHOW HayyHOW KapTHHE MHUpPaA, pPOIb (QHU3MUECKOW Teopun B (HOPMHUPOBAHUU
NPEJCTaBICHUN O (pU3MUECKON KapTUHE MHpPA, MECTO (PU3NYECKON KapTUHBI MUpPa B OOIIEM PSTy
COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX IPEJICTABICHUN O IIPUPOJE.

MexnpeamMeTHble CBA3U

Nzyuenne kypca ¢usuku 06azoBoro ypoBHsS B 11 Kimacce ocymiecTBiseTcss ¢ yd&€ToM
COJZIepKATENBHBIX MEXKIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJIOTHWH, XUMHH,
reorpaduu U TEXHOJIOTUU.

Meosicnpeomemnuvle nowsimus, CBSI3aHHBIE C W3YYEHMEM METOJOB HAyYHOIO IO3HAHMS:
SBJICHWE, Hay4yHBbIH (pakT, rumore3a, Qu3Wdeckas BeIUYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
JKCIIEPUMEHT, MOCIMPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBbl YpaBHEHHUH, TPUTOHOMETpUYECKHE (YHKIHU: CHHYC,
KOCHHYC, TaHI'€HC, KOTAHI€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECCTBO, BEKTOPHI U MX
MPOCKIMH Ha OCH KOOPAMHAT, CIIO)KEHHE BEKTOPOB, NMPOU3BOAHBIC 3JIEMEHTApHBIX (DYyHKITHHA,
MPU3HAKH OO0 TPEYTOJIbHUKOB, ONpeeNICHHE TUIOIAAN TUIOCKUX (GUryp U 00béMa Ted.

Buonozus: snextpudeckue SBICHUS B JKUBOM mpupoje, KojeOaTeabHBbIC IBIKEHUS B
KUBOM IIpUPOJE, ONTUYECKHUE SBICHUSA B JKUBOW INPUPOJE, NCUCTBUE paAvallMd Ha >KHUBBIC
OpraHU3MBl.

Xumus: CTpOEHHWE aTOMOB U MOJIEKYJ, KPHUCTAUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3MBbl 00pPa30BaHUs KPUCTAIUIMYECKON PEHIETKU, CTIEKTPAIbHBIN aHAIH3.

l'eoepaghus: marHuTHBIE TOMIOCA 3€MJIH, 3aJ€KH MAarHUTHBIX PyZ, (GOTOChEMKA 3€MHOM
IIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICCHUN.



Texnonocus: NTUHUU DJIEKTPOIEpEay, TEHEPATOP MEPEMEHHOIO TOKA, 3JIEKTPOBUTATEINb,
WHAYKIMOHHAs TeYb, pajnap, paJAuONpPUEMHHUK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONTHKA, COJTHEYHAs OaTapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

OcBoenne yudeOHOro mnpenMera «®@usnka» Ha ypoBHE CpeaHero oOmiero oOpa3oBaHUS
(0a30BBIi  ypOBEHb) JIOMDKHO  00ECHeuuTh  JOCTIDKEHHE  CIEAYIOMIMX  JTHYHOCTHBIX,
MeTarnpeIMETHBIX U MPEIMETHBIX 00pPa30BaTENIbHBIX PE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInuHOCTHBIE PE3yNbTaThl OCBOCHHS ydyeOHOro mpeamera «Dusnka» IOKHBI OTpaxaTb
TOTOBHOCTb U CIIOCOOHOCTH OOYYaIOLINXCSl PYKOBOJCTBOBATHCS C(OPMHPOBAHHOM BHYTpEHHEH
MO3ULIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIlMil, TO3UTUBHBIX BHYTPEHHUX
yOeXIeHH, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOTO  OOILECTBa,
pacumpeHe XU3HEHHOTO OMNbITa M OMbITa JIEATEIBHOCTH B IPOLECCE PeaTH3allMid OCHOBHBIX
HaIpaBJICHUH BOCITUTATEIBHON JESITETLHOCTH, B TOM YUCIIE B YAaCTH:

1) rpamIaHCKOT0 BOCIIUTAHMS

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM TO3MLIMU OOydalomerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIeCTBa;

NPUHATHE TPAAULIHMOHHBIX OOIIEUETOBEYECKUX T'YMaHHCTHYECKUX U JEMOKPaTHYECKHX
LIGHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO JEATEIIBHOCTh B HHTEpECax T'PaKAAaHCKOTO OOILECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3altu;

YMEHHE B3aWMOJICHCTBOBAaTh C COLHAIbHBIMH HHCTUTYTaMH B COOTBETCTBUH C HX
(GYHKIMSMU M HA3HAUYCHUEM;

TOTOBHOCTb K T'YMaHUTapPHOU U BOJIOHTEPCKOU NEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'pakTaHCKOW UIEHTHYHOCTH, MATPUOTHU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTIKEHHSIM POCCHUICKUX
yu€HBIX B 001aCTH (PU3UKHU U TEXHUKHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOT'O TIOBEICHHUS;

CIOCOOHOCTh OLIEHUBATh CHTYallMI0 M MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSCH
Ha MOpPaJIbHO-HPABCTBEHHBIE HOPMBI M LICHHOCTH, B TOM YHUCJIE B ICATEIILHOCTH YUEHOTO;

OCO3HAHME JINYHOTO BKJIaJa B MOCTPOSHHE YCTOMUUBOTO OYIyIIEro;

4) 3cTeTUYECKOr0 BOCTIUTAHMSI:

ACTETUYECKOE OTHOLICHHE K MUPY, BKJIIOYAsl 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢u3nueckoil Hayke;

5) Tpy10BOr0 BOCIIUTAHUSA:

MHTEpEC K pa3n4HbIM chepaM NpoPecCHOHATBHON NeATETbHOCTH, B TOM YHUCIE
CBSI3aHHBIM C (U3MKOW W TEXHHKOW, YMEHHE COBEpIIaTh OCO3HAHHBIM BHIOOp Oymyrien
npodeccur U pearn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIE TJIaHbI;

TOTOBHOCTb U CIIOCOOHOCTh K O0pa30BaHHMIO M CaMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSKEHUU BCEU JKU3HH;

6) 3K0J10rMYeCKOr0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTh HKOJIOTHMUECKOW KYJBTYphl, OCO3HaHHE TJO00AJLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeM;



IJIJAHUPOBAHUE U OCYLIECTBICHUE JICUCTBUH B OKPYXKAIOLIEH Cpele Ha OCHOBE 3HAHUSA
LeJIeH YCTOMYUBOIO Pa3BUTHS YEIIOBEYECTBA;

pacUIMpEeHUe OIbITa JACATEIBHOCTH 3KOJIOTMYECKOM HAINPaBICHHOCTM HAa OCHOBE
UMEIOIIUXCS 3HAHUN TI0 (pr3mKe;

7) IEHHOCTH HAYYHOI 0 MIO3HAHUS:

c(OPMHPOBAHHOCTE MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

OCO3HAHME IICHHOCTU HAayYHOW JEATENbHOCTH, TOTOBHOCTh B MPOILIECCE U3YUCHUS (PU3UKU
OCYILIECTBIIATH IPOCKTHYIO U UCCIIEN0BATEIBCKYIO ACATEIBHOCTh HHIUBUYaIbHO U B IPYIIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTeIbHbIE YHHBEPCATbHbIE YUeOHbIE el CTBUS
ba3oBble Jiornyeckue 1ecTBUA:

CaMOCTOSITENILHO (DOPMYIHpPOBaTh U AaKTyalU3UPOBATh MPOOJIEMy, paccMaTpuBaTh &
BCECTOPOHHE;

OTIPECTIATH eNIN ACSITEILHOCTH, 33]]aBaTh MapaMeTPhl M KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH U MIPOTHBOPEYHS B PACCMATPUBAEMBIX (DU3HUECKUX SIBICHUSX;

pa3pabarbiBaTh TUIAH PEUICHUS MPOOIEMBI ¢ YIETOM aHaIN3a UMEIOIIUXCSI MAaTePUATbHBIX
1 HEMaTEepUAIBHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JIESATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB LEISIM,
OILICHUBATh PUCKU MOCIEICTBUN ACITETbHOCTH;

KOOPJIUHHUPOBATh M BBIMONHATE PA0OTy B YCIOBHSAX pPEAlbHOTO, BHPTYalbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BHUBATh KPEaTUBHOE MBIIIICHUE MTPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

ba3oBble ucciienoBare/ibCKue AeHCTBUSA:

BIIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH MOHITHSIMH U METOJAaMU (PUINIECKOM
HaYKH;

BIIQJICTh HABBIKAMHU y4eOHO-HCCIIEIOBATEIBLCKON M MPOCKTHON JEATeTbHOCTH B 00JacTH
(U3HUKHN, CHOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSATEILHOMY MOMCKY METOJIOB PEIICHUs 3aa4
(U3MYECKOTO COJepIKAHUS, MPUMEHEHHIO Pa3IMIHBIX METOI0B MTO3HAHMUS;

BIIQJICTh BHUJAMU JIEATEIHHOCTH MO TOJYYEHUIO HOBOTO 3HAHUsS, €r0 HHTEPIpETaIuH,
MpeoOpa3oBaHUI0 M TPHUMEHECHUIO B Pa3jMYHBIX YYEOHBIX CHUTyalHsX, B TOM 4YHUCJIE TIpHU
CO3JIaHMH YUEOHBIX POCKTOB B 00JIACTH (DU3UKH;

BBISIBJISITh MPUYMHHO-CIICJICTBEHHBIC CBS3M W aKTyaIM3WpPOBATh 3a7ady, BBIIBUTATH
TUMOTE3y €€ pelleHHs, HaXOAUTh AapryMEHTHI IJs JO0Ka3aTelbCTBA CBOMX YTBEPIKIACHHIA,
3a/laBaTh MapaMeTPbl U KPUTEPUH PEIICHHUS,

aHAIM3WPOBATh TOJYYCHHBIE B XOJE peIICHHs 3aJauyd  pPe3yJbTaThl, KPHUTHUYECKU
OILICHUBAThH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

CTaBUTh U (HOPMYIHPOBATH COOCTBEHHBIC 3a7aud B 0OPa30BATENBHOWU NEATEIHLHOCTH, B
TOM YHCJIE NIPU U3yUYEeHUU PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIHN OIIBIT,

YMETh NMePEHOCUTH 3HAHUS TI0 (PU3HMKE B MPAKTHUYECKYIO 001aCTh KU3HEACATSIILHOCTH;

yMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTell;

BBIIBUTATh HOBBIE UJICH, TIPe/IaraTh OPUTHHAIBHBIE TIOJXObI U PEIICHHUS,

CTaBUTH MPOOJIEMBI U 337a4H, IOMYCKAIOIINE ATbTePHATUBHBIC PEILICHUSI.



Padora ¢ undopmanmueii:

BJIaJIeTh HaBBIKAMU IMONyYeHHUs MH(POpMaun (GU3NYECKOTO COJCPKAHUA M3 UCTOYHHUKOB
pasHBIX THUIIOB, CAMOCTOSITENIBHO OCYIIECTBIIATH IOMCK, AaHajdu3, CHCTEMaTH3alHi0 H
MHTEpIpeTannio HHPOPMALUU Pa3IHYHBIX BUJOB U ()OPM IIpEICTABICHUS;

OLIEHUBATh JJOCTOBEPHOCTh HH(POPMAIINH;

UCTOJB30BaTh CPEACTBAa HMH(OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJIOTHH B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHUBHBIX M OPraHM3ALMOHHBIX 3a1ad C COOIIOEeHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU 0€30MaCHOCTH, THTUEHBI, pecypcocOepeKeHusl, IPABOBbIX H
TUYECKUX HOPM, HOPM HH(OPMAIIMOHHOHN 0€30MacHOCTH;

CO3/1aBaTh TEKCTHl (PU3UUECKOTO COJACPKAHUS B pPAa3IMYHbIX ¢opmarax ¢ Yy4EToM
Ha3HauYeHUs MWHPOpPMALMKM W LEJNEeBOM ayJquToOpuu, BBIOMpas ONTUMAIbHYIO (opMmy
NPEJCTAaBICHUS U BU3yaJIH3alUH.

KoMMmyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

OCYILECTBIIATH OOLIECHHE HA YPOKaX (PU3MKU U BO BHE-YPOUHOM JESATEIbHOCTH;

pacro3HaBaTh MPEANOCHIIKN KOHMIMKTHBIX CUTYallMid U CMATYaTh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIararb CBOIO TOYKY 3pPEHHs C MCIOJIb30BAHMEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh IPEUMYILECTBA KOMAaHIHOW U HHAUBUAYaTIbHON pabOTHI;

BBIOMPATh TEMAaTUKy M METOAbI COBMECTHBIX JEHCTBHU ¢ y4u€TOM OOLIMX WMHTEPECOB U
BO3MOKHOCTEHN Ka)KJI0T'0 4ICHA KOJUICKTUBA;

IIPUHUMATh LEIU COBMECTHOM JACATEIBHOCTH, OPraHMU30BBIBATH U KOOPAUHUPOBATH
JNEUCTBUA IO €€ IOCTHXKCHUIO: COCTABJIATH ILIAH JEHUCTBHM, PACHPENEIATh POJIM C Y4ETOM
MHEHHMI YYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOM paboTHI;

OLIEHMBATh Ka4EeCTBO CBOETO BKJIAJAa U KaXKIOT0 YYaCTHHKA KOMaHJIbI B OOLIMI pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IpeaJiaraTb HOBBIE IIPOEKTHI, OLICHUBATh HACU C INO3ULHUUA HOBU3HBI, OPUTMHAIBHOCTH,
IIPAaKTUYECKOU 3HAYMMOCTH;

OCYLIECTBIIAATh IIO3UTUBHOE CTPATETHYECKOE IIOBEACHUE B PA3NIMYHBIX CHUTyalLUsX,
MPOSIBJIATH TBOPUECTBO U BOOOpayKeHHE, OBITh HHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBepCaJIbHbIe yUeOHbIe NelicTBUS
Camoopranusanms:
CaMOCTOSITENIFHO OCYIIECTBIIATh IMO3HABATENBHYIO JEATEIBHOCTh B 007acTH (U3UKU U
aCTPOHOMMHU, BBISBIISTH MIPOOJIEMBI, CTAaBUTH U (POPMYIIHPOBATH COOCTBEHHBIE 3a/auH;
CaMOCTOSITENIBHO COCTaBJIATh IUIAH PELICHMs] PACUETHBIX M KAYECTBEHHBIX 3aJad, IUIaH
BBIIMIOJIHEHUS] MPAKTHMYECKOW paboOThl C y4ETOM HMMEIOLIUXCS PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEH U IIPEANIOYTCHUM;
JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacuMpsATh paMK1 y4eOHOTO peIMeTa Ha OCHOBE JIMYHBIX MPEATIOUTEHHIA;
7enaTh OCO3HAHHBIN BHIOOp, apryMEHTHUPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
peuieHue;
OLIEHUBATh IPUOOPETEHHBIN OIIBIT;
CIOCOOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO JPYAULMU B 00JIacTu (U3MKH,
MIOCTOSIHHO IOBBIIIATH CBOW 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPOJIb, SJMOIHOHAJIbHBIH HHTEJIEKT:



JaBaTh OLEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb, OI[CHUBATH
COOTBETCTBHUE PE3YJIbTATOB LIEISIM;

BJIaJIeTh HABBIKAMHU TTO3HABATENFHON pe(IeKCUN KaK OCO3HAHUS COBEPIIAEMBIX JIEHCTBUI
Y MBICIIUTENIBHBIX MPOLIECCOB, UX PE3yJIbTATOB M OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI peIIeKCUH IS OLICHKH CUTYaIlUH, BEIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO NPUHUMATh PELICHHUS TI0 UX CHIKEHHIO;,

NPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX MIPH aHAIN3E PE3YIbTAaTOB JCSTEIbHOCTH;

NPUHUMATD ce0s, TOHUMAasi CBOM HEOCTATKU U IOCTOMHCTBA;

IPUHUMATh MOTUBBI U apTYMEHTHI IPYTUX NP aHAIN3E PE3YJIbTAaTOB JESTEIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIIMOKH.

B mporecce OCTHXKEHHS TUYHOCTHBIX PE3yJIbTATOB OCBOSHHS ITPOrpaMMBbl IO (PU3UKE IS
YPOBHSI CpeIHEro o0mero oOpa3oBaHusi y 0Oy4YaIOUIMXCSl COBEPIICHCTBYETCS] YMOLMOHAIBHBIN
MHTEJUICKT, MPEANOIIAralonii c(hOpMUPOBAHHOCTD:

CaMOCO3HaHUS, BKJIIOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE HYMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHHSI PA3BUTHS COOCTBEHHOM SMOIMOHATIBHOU c(hepbl, OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIIOBEICHHUE, CIIOCOOHOCTh aJaNTHPOBATHCS K 3MOIMOHAIBHBIM
M3MEHEHHSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKIIOYAIOMIEH CTPEMJICHHE K JOCTHKECHUIO LIEIH M YCHEXy,
ONTUMH3M, HUHUIIMATUBHOCTh, YMEHHUE IEHCTBOBATH UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIMOCOOHOCTh MOHUMATh 3MOIMOHAIBLHOE COCTOSHHUE IPYTHUX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUH OOIIEHHUS, CTIOCOOHOCTh K COUYBCTBHIO U CONIEPEKUBAHUIO;

COLIMAJIBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTH BBICTPAWBATh OTHOIICHUS C JPYTUMHU
JOABMH, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy obydenus B 10 Kkiaacce npeaMeTHbIe pe3yIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUH:

JIeMOHCTPHPOBATh HA TMPUMeEpax pojib U MecTO (GU3MKU B (POPMUPOBAHMU COBPEMEHHOU
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTHUM COBPEMEHHON TEXHHUKU U TEXHOJIOTMM, B NPAKTHUYECKOU
JIeATEIIHHOCTH JIIOJICH;

YUUTBIBATh TPAHULBI NPUMEHEHUS HU3YyUEHHBIX (PHU3MUECKUX MOJEJeH: MaTepuanbHas
TOYKa, WHepIUalbHas cHUcTeMa OTCY€Ta, abCOMIOTHO TBEPHOE TEJO, WACAIBHBIN Ta3, MOJACIH
CTPOEHHUs Ia30B, KUJAKOCTEH M TBEPABIX TEJ, TOYCUHBIN ICKTPUUECKUH 3apsi] IPU pPELICHUU
buznyecKuX 3a/1ay;

pacrio3HaBaTh (hU3MYECKHE SBJICHHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYJIIPHO-KUHETUYECKON TEOPUM CTPOEHUS BEIIECTBA U DJJICKTPOJAMHAMUKU:
paBHOMEPHOE W PABHOYCKOPEHHOE NPSMOJIUHEHHOE IBM)KEHHE, CBOOOJHOE TMaJCHUE TeT,
IBIDKEHUE 110 OKPYXXHOCTH, WHepIUs, B3auMojaeicTBue Ten, auddysus, OpoyHOBCKoe
JBMDKEHUE, CTPOCHHUE MXUAKOCTeH M TBEPIBIX TeJ, M3MEHEHHE 00BbEMa Tell NMpU HarpeBaHUH
(oxJ1aXkAeHNUN), TEMJIOBOE PaBHOBECUE, UCIIAPEHNE, KOHACHCALUs, TUIABJIEHUE, KpUCTAIIIIN3aLu,
KUIICHUE, BJIA)KHOCTb BO3/yXa, IOBBIIIECHUE NABICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
COCyJlle, CBA3b MEXIY IlapaMeTpaMu COCTOSHMS Ta3a B H30IPOLECCaX, JJICKTPU3ALMS Tell,
B3aUMOJICVICTBHE 3apsiJI0B;



OIUCHIBATh MEXAaHMUYECKOE JBMIKCHHUE, MCIONB3Ys (PU3UUECKHE BEIMYMHBI: KOOpJIUHATA,
IIyTh, NIEPEMEILICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tejla, CUja, UMILYJIbC Tejla, KHHETUYEeCKas
SHEprus, MOTEHIMAJIbHAs SHEPrHsi, MeXaHudyeckas paboTa, MEXaHWYeCKas MOIIHOCTb; IpH
OMMCAaHUM TPABHJIBHO TPAKTOBATh (PU3UUYECKUN CMBICT HCIOJIB3YEMBIX BEIHYMH, HX
0003HAaYCHMS M €AMHUIIBI, HAXOAUTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETHUUHY
C ApYTHMHM BECINYNHAMU,

ONMCBHIBATH H3YYCHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SBJICHMS, HCIOJb3Ys
¢u3nueckue BEIMYHMHBL: JaBJICHHE Ta3a, TEeMIeparypa, CpeAHsAs KHHETHYeCKas »HEprus
XaO0THYECKOI0 JBHXKCHHUS MOJIEKYJ, CPEAHEKBAApaTU4Hasih CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI »Heprus, padora rasza, Kod()(UIMEHT IMOJIE3HOTO JEHCTBHS TEIJIOBOTO
JBUraTeNsl; IPY ONMCAHUU MTPABUIIBHO TPAKTOBATH (DU3UYECKHI CMBICI UCIIOIb3yEMbIX BETMYHH,
uX OOO3HAYEHHMS W EJUHMIBI, HAXOIUTh (HOPMYJIBI, CBS3BIBAIOLINE MAHHYIO (DU3UYECKYIO
BEIMYHHY C IPYTMMH BEINYMHAM;

ONKCBIBATh HM3YUYEHHBIE DJIEKTPUYECKHE CBOMCTBA BEIECTBA U DJIEKTPUUYECKUE SIBIICHUS
(mporiecchl), UCTIONB3Ysl (PU3NUECKUE BEJIMUYMHBI: SJIEKTPUUECKUH 3apsi, SJIEKTPHUYECKOe MOoJe,
HalpsDKEHHOCTh  1OJIS, IMOTEHLMAN, pPa3sHOCTh IIOTEHLUAJIOB;, IPH OIMCAHUU IIPABUWIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMBIX BEIMYMH, WX OO0O03HAUECHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMHU BEIMUUHAMM,

aHATM3UPOBaTh (DU3UYECKHE MPOLECChl W SIBJICHUS, UCHONB3Yys (DU3MYecKHe 3aKOHBI U
MPUHLMUIBL: 3aKOH BceMHUpHOro tsrorenus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHHUs
MEXaHUYECKON DHEPrUH, 3aKOH COXPAHEHUs UMILYJIbCA, IIPUHLIUI CYNEPIIO3ULIUNA CUJI, IIPUHLINIL
PaBHOIIPaBUs MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETHYECKYIO TEOPUIO CTPOCHHUS
BEILIECTBA, Ia30BbIC 3aKOHBI, CBSA3b CPEIHEH KUHETUYECKOM DHEPIMU TEIUIOBOIO JBUYKEHUS
MOJIEKYJT ¢ a0COJIOTHOM TemIeparypoil, mepBblidi 3aKOH TEPMOAMHAMHUKH, 3aKOH COXpPAaHCHHS
AJIEKTPUUYECKOTO 3apsifa, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €ro MaTeMaTHYeCKOe BhIPAKEHHUE U YCIOBUS (TPaHUIlbl, 00J1aCTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC MPUHIIMITBI ICHCTBUS MAIIMH, TPUOOPOB U TEXHHUECKUX YCTPOUCTB;
pa3nuyaTh ycIoBUs UX O€30MACHOTO MCIIOIB30BaHMS B TOBCETHEBHOM KU3HU;

BBITOJIHATh JKCIIEPUMEHTHI T10 HCCIEOBAHUIO (PU3MUECKUX SBICHUH M TPOLECCOB C
UCTOJBb30BAHUEM TMPSAMBIX M KOCBEHHBIX H3MEPEHHMH, TMpH 3TOM  (HOPMYIHPOBATH
npobieMy/3amaqy M TUIOTE3y Y4eOHOro OSKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
NPEUI0KEHHOT'0 000PYI0BaHUS, IPOBOIUTH ONBIT U (HOPMYITUPOBATH BHIBOIBI;

OCYIIECTBIISATh MpPSIMbIE W KOCBEHHBIC H3MEPEHUs (PHU3MUECKUX BEJIWYHMH, IMPH HTOM
BBIOMPATh ONTHUMAJBHBIA CIIOCOO WM3MEPEHHsST U HCIIONB30BaTh H3BECTHBIE METOMbI OICHKH
MIOTPELIHOCTEN U3MEPEHU;

UCCIIEIOBAaTh 3aBUCHMOCTH MEXIy (PHU3MUECKUMH BEJIMYMHAMH C HCIIOJIb30BaHHEM
OpSAMBIX HW3MEPEHUH, NpPH 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (HUKCHPOBATH pPE3YJIbTATHI
MOJTYYSHHOH 3aBUCHMOCTH (PU3MUYECKUX BEJIMYUH B BUAE TAOMUI] M Ipa(UKOB, AETIaTh BBHIBOJIBI
I10 pe3yJIbTaTaM UCCIIEIOBaHUS;

coOiogaTh mpaBuja OE€30MacHOrO TpyJda NpPU TMPOBEACHUM HCCIEAOBAHHA B pPaMKax
yu4eOHOT0 IKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M IMPOEKTHOW JIEATENILHOCTH C
HCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00paTopHOro 000py10BaHHUS;

pemiaTh pacu€THbIE 3aJayd C SBHO 3aJaHHON (U3MUYECKOW MOJENbIO, HCIONb3Ys
¢u3nveckre 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33Ja4d BHIOMpATh (PU3NUECKYIO
MOJIeNIb, BBIICNATH (U3NYECKHE BEIMYUHBI U (OPMYIbI, HEOOXOIUMbIE Ui €€ peleHHs,
MIPOBOJIUTH PAcUEThl M OLICHUBATh PEAIbHOCTH MOJy4€HHOT'O 3HAaUeHUST (PH3UUECKOM BETMUUHBI;



pelaTh KauyecTBEHHbIE 3aJauyM: BBICTPAWBATH JIOTMYECKH HENPOTHUBOPEUUBYIO LIETIOUYKY
paccyXJIeHU C ONOPOi HAa N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHMUS;

UCTOJNB30BaTh MPH pEIICHHMH Y4YeOHBIX 3aJad COBpPEMEHHBbIE HH(OPMaIMOHHBIE
TEXHOJIOTUHM Ui TIOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALUN U TPEACTABICHUS Y4eOHOH H
HAYYHO-TIONYJISIPHOW MH(POpPMALIMU, MOJYYEHHOH W3 pPAa3IUYHBIX HCTOYHHKOB, KPHUTUYECKH
aHAJTM3UPOBATh MOTyYaeMylo HH(POPMAIIHUIO;

NPUBOUTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, OOBSICHEHHUE MTPOIIECCOB OKPYIKAIOIIET0 MUPa, B Pa3BUTHE TEXHUKU M TEXHOJIOTHIA;

UCTOJb30BAaTh TEOPETHUECKUE 3HaHWA N0 (U3MKE B TOBCEJAHEBHOW IKM3HM IS
obecrieyeHus 6€30MaCHOCTH MPU OOPALIEHUHN C TPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUS 3JJ0POBbS U COOIIOZCHUSI HOPM SKOJIOTUYECKOTO MOBEICHUS B OKpYXKaroleil cpene;

paboTaTh B IpyIIIE C BHIIOJHEHUEM PA3IMUHBIX COLUATBHBIX POJICH, IUIIAHUPOBATh paboTy
TPYMNIIbl, PAalMOHAIBHO paclpeneniaTh O00f3aHHOCTH W IUIAHUPOBATh JICATEIIBHOCTH B
HECTaHIAPTHBIX CUTYalMsX, aJleKBaTHO OLIEHMBATh BKJAJ KaXJIOTO U3 YYaCTHHKOB TPYIIIHI B
peleHre paccMaTpuBaeMOi POOIIEMBI.

K konmy obydenus B 11 kiacce npeaMeTHbIe pe3ysIbTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCSI YMEHUH:

JIEMOHCTPHPOBATh HA MPUMeEpax pojib U MecTO (GU3MKU B (POPMUPOBAHMU COBPEMEHHOU
Hay4YHOW KAPTHUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHHUKU U TEXHOJIOTMM, B NPAKTHUYECKOU
JESITeTbHOCTH JIIOJIEH, IEJIOCTHOCTD U €AUHCTBO (PH3MUECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMUIBI TPUMEHEHUS HW3YYEHHBIX (U3NYECKUX MOJENeH: TOYeUHBIN
NEKTPUYECKUIN 3apsii, Jyd CBETa, TOYEUHBIM MCTOYHUK CBETA, SJEpHas MOJEIb aTOMa,
HYKJIOHHAs1 MOJIeJIb aTOMHOTO si/ipa MPpH pelieHnH (PU3NIECKUX 3a/1a4;

pacrio3HaBaTh (hU3MYECKHE SBJICHUS (TPOLECCH) U OOBACHATH MX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMUKY U KBAHTOBOW (DM3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MAarHMTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHAas
WHAYKIUS, JCUCTBHE MAarHUTHOTO IOJIi HA TPOBOJAHUK C TOKOM W JIBUKYIIMHCS 3aps,
3JIEKTPOMArHUTHBIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPasKEHHE,
npejgoMiieHue, uHTepdepeHuus, auppakiuus U TNOJNIpU3aLUs CBETa, MAHCIEPCUs CBeTa,
dotoanexkrpudeckuit 3¢ dext (pororddekr), CBeToBOE AaBlIeHNE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTPa aTOMa BOJOPOJIa, ECTECTBEHHAs U MCKYCCTBEHHAs PallOaKTUBHOCTD;

OIUCHIBAaTh W3YYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHYECKHE,
AJIEKTPUUYECKYIO TMPOBOJUMOCTD PA3IUYHBIX CPEll) U AJIEKTPOMArHUTHBIE SBJICHHS (TIPOLIECCHI),
UCTONB3Yysd (U3NYECKUE BEJIWYMHBI: JJIEKTPUUECKUH 3apsi, CHJa TOKa, JJIEKTPHUUECKOe
HaIpsDKEHUE, 3JIEKTPUUECKOE CONPOTUBIIEHUE, PA3HOCTh IIOTEHIIMAJIOB, JIEKTPOIBUKYIAs CUIIA,
pabota TOKa, MHAYKIMS MarHUTHOTO MO, cuia Ammepa, cuna JlopeHna, WHIYKTUBHOCTb
KaTyIIKW, SHEPTHs AJIEKTPHUYECKOT0 M MAarHUTHOTO MOJEH, MepHoJ M YacToTa KojeOaHWH B
KoJIe0aTeIbHOM KOHTYpE, 3apsii M CHJla TOKAa B MPOIEcCe TapMOHUYECKHX AJIEKTPOMArHUTHBIX
KosiebaHui, (POKYCHOE PpAcCTOSHHE M OINTHYECKash CUia JIMH3bIL, MPH OMNUCAHUU TPABHIBLHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIb3YEMBIX BEIUYMH, HMX OOO3HAYCHUS U €IWHUIIbI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C IPYTUMH BEIMUUHAMM,

ONUCHIBATh H3YYEHHBbIE KBAHTOBBIC SIBJICHUS W TMPOLECCHI, HUCHONb3Ys (PHU3NUECKUE
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETA, DHEPTUs H
uMIyibc (OTOHA, TEpPUOJ TMOJIypacmlana, SHEprus CBSA3M aTOMHBIX Sep, MPH OMHUCAHUH
NPaBUIBHO TPAKTOBaTh (PU3UYECKUN CMBICT HCIOJNB3YEMbIX BEJIWYMH, WX OOO3HAYCHHUS H



eIMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIIME JAHHYIO (PU3MUYECKYIO BEIWYHHY C JIPYTHMMHU
BEJIMYMHAMH, BBIYUCIISTH 3HaUCHUE (PU3UUECKOM BETMUNHBL;

aHATM3UPOBaTh (DU3UYECKHE MPOLECChl W SIBICHUS, UCHOJNB3Yys (hU3MYECKHe 3aKOHBI U
OpuHIUNBE:  3akoH OMa, 3aKOHBI IIOCJIEJOBATENBHOTO M MApaUIeIbHOTO  COEIUHEHHS
IIPOBOJHUKOB, 3aKkOH /[[xoyns—JIeHma, 3akOH 3JIEKTPOMAarHUTHOM HMHIYKLIHMH, 3aKOH
NPSIMOJIMHEHHOTO PAaCIpOCTPAaHEHHs CBETA, 3aKOHBI OTPAXKEHUS CBETA, 3aKOHBI MPETOMIICHHS
CBETa, ypaBHeHHME OWHIITeHHa It (QoToddderra, 3aKOH COXPAHEHHUS DSHEPruH, 3aKOH
COXpAaHEHHUS HUMIYJIbCa, 3aKOH COXPAHEHHUS JJIEKTPUUYECKOTO 3apsla, 3aKOH COXpaHEeHHUs
MaccoBOr0 4YHcia, MOCTylaThl bopa, 3akOH paJMOAaKTHBHOTO pacraja, IpU 3TOM pa3iuyarb
CIIOBECHYIO (DOpPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOEe BBIPAKEHUE U YCJIOBUS (TPaHMLIBL,
00J1acTH) TPUMEHUMOCTH;

OIpENIeNIATh HANpaBJICHUE BEKTOpa MHAYKIIMA MAarHUTHOTO TOJS MPOBOJHHUKA C TOKOM,
cuiel Amnepa u cuitbl JlopeHua;

CTPOUTH M OMHCHIBATh N300pa’keHHE, CO3/IaBaeMOe TNIOCKUM 3€PKaJIOM, TOHKOH JTMH30M;

BBITOJIHATh JKCIIEPUMEHTHI T10 HCCIIEOBAHUIO (PU3MUECKUX SBICHUH M TPOLECCOB C
UCTOJNb30BAHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH: TMpH 3TOM  (HOPMYIHPOBATH
npobiieMy/3amaqy M = TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOUpaTh YCTAaHOBKY U3
MPEUI0KEHHOT'0 000PYI0BaHUS, IPOBOIUTH ONBIT U (HOPMYITUPOBATH BBHIBOIBI;

OCYIIECTBIISATh MpPSIMbIE W KOCBEHHBIC H3MEPEHUs (PHU3MUECKUX BEJIWYHMH, IMPH HTOM
BBIOMPATh ONTHUMAJbHBIA CIIOCOO WM3MEPEHHsST U HCIONB30BaTh H3BECTHBIE METOJbI OICHKH
MIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEJIMYHMH C UCTIOIb30BaHUEM IMPSIMBIX U3MEPEHU:
IIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3yJbTaThl MOJYYCHHOH 3aBUCHUMOCTH
¢u3nUecKux BEIMYMH B BHAEC TaOMUI] W TpaduKOB, JAeiaTh BBIBOABI IO pe3yJbTaTaM
UCCIIEIOBAHMS;

coOiogaTh mMpaBuia OE€30MacHOrO TpyJAa NPU TMPOBEACHUM HCCIEAOBAHHA B pPaMKax
yu4eOHOT0 IKCIEPUMEHTa, Y4eOHO-MCCIENOBATEIbCKOW M IMPOEKTHOW JIEATENILHOCTH C
MCTIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOHCTB U 1a00OpaTopHOro 000py10BaHHUS;

pemiaTh pacu€THbIE 3aJayd C SBHO 3aJaHHON (U3MUYECKOW MOJENbIO, HCIONb3Ys
¢u3nveckre 3aKOHbI U MPUHIMUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 33Ja4d BHIOMpATh (U3NUECKYIO
MOJIeNIb, BBIICNATH (U3NYECKHE BEIMYUHBI U (OPMYIbI, HEOOXOIUMbIE Ui €€ peleHHs,
MIPOBOJIUTH PAcUEThl M OLICHUBATh PEAIbHOCTH IOJIy4€HHOT'O 3HAaUeHUS! (PU3UUECKOM BETMYUHBI;

pemaTh KauyeCTBEHHBIE 3aJayi: BBICTPAMBATh JIOTMYECKH HENPOTUBOPEUYHMBYIO IIETIOUKY
paccyXJIeHU C ONOPOi Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHHUS;

UCTOJNB30BaTh MPH pEIICHHH Y4YeOHBIX 3aJad COBpPEMEHHBIE HH(OPMaIMOHHBIC
TEXHOJIOTUHM Ui TIOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALMH W TPEACTABICHUS Y4eOHOH H
HAYYHO-TIONYJISIPHOW HMH(POPMALMU, MOJYYCHHOH W3 pPAa3IUYHBIX HCTOYHHKOB, KPHUTUYECKH
aHAJTM3UPOBATh MOJyYaeMylo HH(POPMAIHUIO;

OOBSICHATDH TPUHIIHIIBI IEHCTBHUS MAIINH, TPUOOPOB M TEXHUYECKUX YCTPOICTB, pa3indaTh
yCIIOBHA UX OE30MIaCHOTO MCIIOJIb30BAaHMS B TOBCETHEBHOM KU3HU;

NPUBOUTE MPUMEPHI BKJIAa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00BSICHEHHE MIPOIIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHUE TEXHUKH U TEXHOJIOTHIA;

UCTOJb30BAaTh TEOPETHUECKUE 3HaHWA N0 (U3MKE B TOBCEJAHEBHOW IKHU3HM IJIs
obecrieyeHus: 6€30MaCHOCTH MPU OOPALIEHUHN C TPHOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpaHEHHUS 3JJ0POBbS U COOIIOCHUSI HOPM SKOJIOTUYECKOTO MOBEICHUS B OKpYXKaroleil cpere;



paboTaTh B IpyIIEe C BHITOJHEHUEM PA3IMUHBIX COLUAIBHBIX POJICH, IUIAHUPOBATH paboTy
TPYNIIbl, pPalMOHANBHO paclpeneniarTh O0O0f3aHHOCTH W IUIAHUPOBATh JICATENIBHOCTH B
HECTaHJApPTHBIX CUTYyalUsAX, aJ€KBAaTHO OLICHMBATh BKJIAJ KAXKJIOTO U3 YYaCTHUKOB I'PYIIILI B
peleHre paccMaTpuBaeMOi POOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
(uudposrbie)
Ne n/nn Kontpoabnsie | IlpakTHyeckne
Paznen, Tema ypoka Beero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcsbl

Paznen 1. PU3UKA U METO/IbI HAYYHOTI'O IIO3HAHUA

bu6mmoreka [JOK

. 2
1.1 @u3nKa ¥ METOIbI HAYYHOT'O IIO3HAHUS hitps-//m.cdsoo.ru/7E41bf72

Hroro no pasgeny 2

Pazgen 2. MEXAHUKA

bu6mmoreka [JOK
2.1 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hurammica / https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
23 3aKOHbBI COXPAaHEHUSI B MEXAHUKE 6 1 1 hitps-//m.cdsoo.ru/7E41bf72
Hroro no paszneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJINHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKOM 9 ] bubnmoreka [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 1 1
32 OCHOBBI TCpMOAHHAMH K1 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUS BEIIECTBA. 5 bubnmoreka [JOK




®a30BbIE IEPEXOBI

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

Hroro no pazgeny 24
Pazpnen 4. DJIEKTPOJAUHAMUKA
bu6mmoreka [JOK
4 DueKTpocTatitia 10 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIN AeKTpUYeCKUil TOK. TOKHU B bubnuorexa [IOK
4.2 12
pa3JIUYHBIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




TEMATHUYECKOE IINTIAHUPOBAHHUE

11 KIIACC
Konun4yectBo 4yacos DJIEKTPOHHBIE
HanmeHoBaHMe pa3/ie/ioB U TeM undposbie
Ne i/t P Kontpoabnbie | IpakTuueckune (ubp )
NMPorpamMmsblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazpen 1. JIEKTPOJAUHAMUKA
11 MarunuTHoe nojue. I1eKTpOMarHuTHast 1 1 3 bubnmoreka [JOK
’ WHIYKIUS https://m.edsoo.ru/7f41¢97¢
Hroro no pasneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHudecKkue 1 31eKTPOMArHUTHbIE 9 1 bubmmoreka [JOK
' KoseOaHus https://m.edsoo.ru/7f41c97¢c
59 MexaHn4yecKue 1 3J€KTPOMarHuTHbIE 5 1 bubnumorexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
. 1
2.3 Onika 0 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pasneny 24
Pa3zaen 3. OCHOBBI CHHEITMAJIBHOM TEOPUY OTHOCUTEJBHOCTH
31 OcHOBBI crielIUaIbHOM TEOPUH 4 1 bubnmoreka [JOK
' OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c




Hroro no pasneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bubmuoreka [JOK
4.1 DJ1eMEHTHLI KBAHTOBOU OIITUKH 6 https://m.cdsoo.rw/7f41c97c
bu6mmoreka [JOK
4.2 Crpoenue atoma 4 https://m.edsoo.ru/7f41c97¢
bu6nmmnoreka [JOK
4.3 ATOMHOE A7pO > https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DeMeHTHl aCTPOHOMHUU M aCTPOPHU3IUKU 7 bubmorexa LIOK
https://m.edsoo.ru/7f41c97c

Hroro no pasneny 7
Pasnen 6. OBOBIIAIOIIEE ITOBTOPEHHUE

6.1 O0o01maroiee MOBTOPEHNE 4 ng;?;ﬁfg;gﬁ}i #1c97c
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68










TEMATHUYECKOE IINIAHUPOBAHHUE
10 KVIACC

N DJIeKTPOHHBIe IH(ppoBbIe | JlesiTeIbHOCTH YUUTENs € Y4eTOM padoueit
o
/ Pa3nen, Tema ypoka Kosnn4yecTBo | oOpa3oBaTeibHbIE NporpamMMbl BOCIUTAHUS
n/n
4acoB pecypchl
Pazpen 1. ®PU3UKA U METO/IbI )
HAYYHOI'O IO3HAHUSI
1.1 ®u3uka 1 MeTOAbI HAYYHOT 0 ) bubmmoreka [JOK
NO3HAHMUA https://m.edsoo.ru/7f41bf72
YCTaHOBJICHUE JIOBEPUTEIbHBIX OTHOILICHUM
®u3uka — HayKa O PUPOJE.
bubmmoreka [JOK MEX/Ty TIeIarOTHIECKUM PaOOTHUKOM H €r0
1 Hayunsle MeTObI TO3HAHUSA 1
https://m.edsoo.ru/ff0c32e2 00ydJarmuMucs
OKPY>KaloIller0 MUpPa
Poub 1 MmecTo usuku B MIPHUBJICYCHUEC BHUMAHHS 00YJarOIINXCS K
(hOopMUPOBaHUN COBPEMEHHOM LIEHHOCTHOMY aCIIEKTy U3y4aeMbIX
2 Hay4YHOM KapTHHBLI MUpPA, B 1 bubmorexa LOK Ha ypoKax SIBICHUM
Y P . pa, https://m.edsoo.ru/ff0c33e6 yp
MPaKTUYECKOU JIeATETbHOCTH
Iroaei
Paznea 2. MEXAHUKA 18
Bbubanoreka [IOK
2.1 KunemaTuka 5 1
https://m.edsoo.ru/7f41bf72
BKJIIOUEHHE B YPOK HHTEPAKTUBHEIX (hOPM padOTHI
MexaHu4ecKoe ABUKEHUE. yp P opm p ’
KOTOpPbIE€ TOMOTAIOT MOJAEP>KAaTh MOTHUBALIUIO
OTHOCHUTEILHOCTD .
bubnmoreka [JOK oOyJaromuxcs K MOTy4YeHHUIO 3HAHUH,
3 MEXaHUYECKOTO IBHKCHUS. 1
https://m.edsoo.ru/ff0c3508 HaJIaXKUBAHUIO TTO3UTHUBHBIX MEXKINUYHOCTHBIX
[Tepemenienue, CKOpOCTS, .
OTHOLIEHHUH B KJIaCCE, TOMOTAIOT YCTaHOBJICHUIO
YCKOpEHHUE .
n00poxKeNnaTenbHON aTMOCc(hepsl BO BpeMs ypoKa




4 PaBHOMEpHOE NpsIMONIMHENHOE bubmmorexa [IOK
JIBUKECHHUE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE bubmumorexa [IOK
MPSAMOJIMHENHOE JABUKECHUE https://m.edsoo.ru/ff0c372¢
NpUBJICUYCHNE BHUMAHHS 00yUYaIOMIUXCs K
CBoOoaHOE nasieHue.
bubmumorexa [IOK LIEHHOCTHOMY aCIIEKTy MU3y4aeMOro
6 YckopeHnue cBOOOTHOTO .
https://m.edsoo.ru/ff0c39cc Ha YpOKe Marepuaia (sIBJICHHI, 3aKOHOB,
NaJcHUS
puboOpoB)
BKJIIOYCHHE B YPOK HHTEPAKTHUBHBIX (hOPM paboTHI,
. KOTOpBIE ITOMOTal0T MOJAEPKATh MOTHUBALILIO
KpuBosnHeliHOe JBUKEHHE. .
. bubnuorexa [IOK o0yyaromuxcs K MoJy4YeHHUIO 3HaHUH,
7 JIBr>KeHUEe MaTepuaIbHOU

TOYKH 10 OKPY>KHOCTH

https://m.edsoo.ru/ff0c3ada

HaJIQ)KMBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX
OTHOILIEHUH B KJIacCe, IOMOTal0T YCTaHOBJIEHUIO
I00porKeNnaTeIbHOM aTMOC(EPBI BO BpeMs ypoKa

2.2 lunamMuKa

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

IIpuHLUII OTHOCUTEIBHOCTH
lNanunes. MuepuuansHble

bu6mmoreka [JOK

MMPUBJICHCHUC BHUMAHUA 06yqa}0mnx051 K
HCHHOCTHOMY ACIICKTY U3Yy4YaCMbIX

8

cucreMsl orcuera. IlepBelii https://m.edsoo.ru/ff0c3be8 Ha YPOKax sIBJICHUU

3akoH HeroToHa

Macca tena. Cuna. [Ipunuun
9 cynepro3uiuu cuii. Bropoi bubnmoreka [JOK

3akoH HprotoHa miis https://m.edsoo.ru/ff0c3be8

MaTepuaabHOU TOYKU

MIPUBJICYCHUEC BHUMAHHS O0YJarOIIHNXCS K

10 Tpernii 3akoH HproToHa 11t bubmuoreka [JOK LIECHHOCTHOMY aCHEKTy U3y4aeMOro

MaTCpHaJIbHBIX TOUCK

https://m.edsoo.ru/ff0c3bed

Ha ypoKe Marepuaia (SBICHUH, 3aKOHOB,
pubopoB)




3aKkoH BCCMUPHOI'O TATOTCHUA.

bu6mmoreka [JOK

BKJIIOYCHHE B YPOK HHTEPAKTHBHBIX (hOPM paboOTHI,
KOTOpBIE IOMOTal0T MOJIEPKaTh MOTHBALIUIO
o0yyaromuxcs K MoJyYeHHUIO 3HaHUH,

11 Cuna tsxectu. [lepBas
https://m.edsoo.ru/ff0c3d00 HAIAXUBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX
KOCMHUYECKasi CKOPOCTb .
OTHOILIEHUH B KJIacCe, IOMOTal0T YCTaHOBJIEHUIO
JI00porKeNnaTeIbHOM aTMOC(EPBI BO BpeMs ypoKa
NpUBJICUYCHHE BHUMAHHS 00yUYaIOMIMUXCs K
12 Cuna ynpyroctu. 3akoH ['yka. bubmmoreka [JOK LIEHHOCTHOMY aCTIEKTY MU3y4aeMOro
Bec rena https://m.edsoo.ru/ff0c3e18 Ha YpOKe MaTepuaia (sIBJICHH, 3aKOHOB,
puboOpoB)
Cuna tpenus. Koapduument
13 TpeHust. Cuiia COpOTUBICHUS bubnuorexa [IOK
[IpU IBWKCHUU TEIIA B https://m.edsoo.ru/ff0c3{76
KHUJIKOCTHU WIN ra3e
IToctynarenbHoe U BKJIIOYCHHE B YPOK HHTEPAKTHUBHBIX (hOpM paboTHI,
BpalllaTeIbHOE ABM)KEHUE KOTOpBIE ITOMOTal0T MOJAEPKATh MOTHUBALILIO
14 abCOJIOTHO TBEPOTO TENA. bubnuorexa [IOK o0yyaromuxcs K MoJyYeHHUIO 3HaHUH,

MowmeHnT cuibl. 11ne4do cuisbl.
YcnoBust paBHOBeCUs TBEPAOTO
Tena

https://m.edsoo.ru/ff0c41a6

HaJI)KMBAHUIO TIO3UTUBHBIX MEXJIMYHOCTHBIX
OTHOILIEHUH B KJIacCe, IOMOTal0T YCTaHOBJIEHUIO
I00porKenaTeIbHOM aTMOC(EPBI BO BpeMs ypoKa

2.3 3aKoHBI COXpaHEHHS B MeXaHHUKeE

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

NMnynsc MaTepuanbHOM TOYKH,
CUCTEMBI MAaTEPHUAIIBHBIX TOYECK.

MMPUBJICHCHUC BHUMAHUA 06yqa}0mnx051 K
HCHHOCTHOMY ACIICKTY U3Yy4YaCMbIX

15 Wmnyiec cuibsl. 3aKoH Bubmorexa OK Ha YpOKax SIBJICHUN
Y ' https://m.edsoo.ru/ff0c43d6 yp
COXPaHEHUS UMITYIIbCA.
PeakTuBHOE NBUM)XKEHUE
Bbubauoreka [IOK [PUBJICYCHUE BHUMAHUS 00YUAOLIUXCS K
16 Pa0Gora 1 MOLLIHOCTH CHJIBI. 1 p Y =

https://m.edsoo.ru/ff0c4502




Kunernueckas sHeprus
MarepuanbHOU To4KU. TeopeMa
00 U3MEHEHUN KUHETUYECKOI
SHEPTUU

HCHHOCTHOMY ACIICKTY U3Yy4aCMOI'0O
Ha ypoKe Marepuaia (SBJICHUH, 3aKOHOB,
puboOpoB)

IloTeHumanpHas SHEPTHUs.
ITorennumanbHas SHEPrus
yapyro aegopMUpOBaHHOM

bu6mmoreka [JOK

BKJIIOYCHHE B YPOK HHTEPAKTHUBHBIX (hOpM paboTHI,
KOTOpBIE MIOMOTal0T MOJIEPKaTh MOTHBALIUIO
o0yyaromuxcs K MoJyYeHHUIO 3HaHUH,

17
npy>kuHbl. [loreHnansHas https://m.edsoo.ru/ff0c461a HaJIAXKUBAHUIO ITIO3UTUBHBIX MEXINYHOCTHBIX
SHEprus Tena BOIU3U OTHOILIEHUH B KJIacCe, IOMOTal0T YCTaHOBJIEHUIO
MIOBEPXHOCTU 3€MJIU JI00porKeNnaTeIbHOM aTMOC(EPBI BO BpeMs ypoKa
IToTeHunanbHbIE U NpUBJICUYCHIE BHUMAHHS 00yUYaIOMIMUXCs K
HENoTEeHUUaIbHbIE CUIIbL. CBS3b LIEHHOCTHOMY aCIEKTy MU3y4aeMoro
paboThI HEMOTEHIMAIBHBIX CHII Ha YpOKe MaTepuaia (sBJICHHI, 3aKOHOB,
. bu6mmoreka [JOK
18 C U3MECHEHUEM MEXaHUYECKON puboOpoB)
https://m.edsoo.ru/ff0c478c
SHEPTUU CUCTEMBI Tel. 3aKOH
COXpaHEHUs1 MEXaHUYECKOU
SHEPTUU
MHULMUPOBAHUE U MOJJEPHKKA UCCIIEA0BATENIbCKOM
JeSITEILHOCTH 00yJaloKXCsl B paMKaxX peanu3aiu
VMU MHIUBUIyaJIbHBIX U TPYIIIOBBIX
JlaGopatopHnast pabora
HCCIIE0BATENbCKUX ITPOEKTOB, UTO JACT
«HccnenoBanue cBs3u pabOThHI
CHUIEI C M3MEHEHMEM 00y4JarouMcs BO3MOKHOCTb TPHOOPECTH HABBIK
19

MEXaHUYECKOM YHEPIUU Teja Ha
IIPUMEPE PACTKECHUS
PE3UHOBOIO KIyTa»

CaMOCTOSITENIFHOTO PEIICHHUS! TEOPETUUECKON
npo0IeMbl, HaBBIK TeHEPUPOBAHUS U OPOPMIICHHUS
COOCTBEHHBIX HUJICH, HABBIK YBAKUTEIHHOTO
OTHOUICHHUS K UY>KUM HJIesIM, O(OPMIICHHBIM B

paboTax Apyrux WccienoBareneii, HaBbIK




MyOIUYHOTO BRICTYIUICHUS TIepel ayAUTOPUEH,
apryMEHTUPOBAHMS U OTCTaUBAHUS CBOEH TOYKHU

3peHHsl.

Konrponsnas padora no Teme

20 «Kunemaruka. Jlunamuka. 1 bubmuoreka [JOK
3aKOHBI COXpaHEHUs B https://m.edsoo.ru/ff0c4b74
MEXAHHUKE
Paznen 3. MOJIEKYJISAPHASA 24
OPU3UKA U TEPMOJINHAMUKA
3.1 OcHOBBI MOJIEKYJISIPHO- 9 bubnmoreka [JOK
KHHETHYECKOH Teopuu https://m.edsoo.ru/7f41b£72
OCHOBHBIE MOJIOKEHUS NpUBJIeUYCHNE BHUMaHHS 00yUYaIOMIUXCs K
)1 MOJIEKYJISIPHO-KUHETUUECKON ) bubnuorexa [IOK LIEHHOCTHOMY aCIEKTy U3y4aeMbIX
teopun. bpoyHoBCcKoe https://m.edsoo.ru/ff0c4dc2 Ha YPOKax sIBJICHUHI
nswkenue. Anddysus
BKJIIOYECHHE B YPOK UHTEPAKTUBHBIX (hOpM pabOThHI
XapakTep IBHKEHUS U P P $opw p ’
. KOTOpBIE ITOMOTal0T MOJAEPKATh MOTHUBALIIIO
B3aMMOJIEHCTBUS YaCTHUL] .
o0yyaromuxcs K MoJyYeHHUIO 3HaHUH,
22 BelecTsa. Mozenu cTtpoeHust 1
. i HAJIQXKMBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX
ra3oB, JKUAKOCTEN U TBEPIBIX .
OTHOILIEHUH B KJIacCE, IOMOTal0T YCTaHOBJIEHUIO
TeN .
TI00porKeNnaTeIbHOM aTMOC(EPHI BO BpeMs ypoKa
Macca monekyi. KonnyectBo
23 BewiecTBa. [locTosHHas 1
ABoraapo
TennoBoe paBHOBeECHE. NpUBJIeUYCHIE BHUMaHHS 00yUYaIOMIMUXCs K
24 Temneparypa u €€ u3MepeHue. 1 LIEHHOCTHOMY aCIIEKTy MU3y4aeMOro

[lxana remneparyp Llenscus

Ha YpOKe Marepuaia (sIBJICHHI, 3aKOHOB,




puboOpoB)

WUneanpusrii raz 8 MKT.

bu6mmoreka [JOK

BKJIIOYCHHE B YPOK HHTEPAKTHUBHBIX (hOpM paboTHI,
KOTOpBIE MTOMOTal0T MOJ/IEPKaTh MOTHBALIUIO
o0yyaromuxcs K MoJy4YeHHUIO 3HaHUH,

25
OcHoBHoe ypaBHeHne MKT https://m.edsoo.ru/ff0c4fde HAJIAXUBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX
OTHOLIEHUH B KJIACCE, IOMOTal0T YCTaHOBJICHUIO
JI00posKeNnaTeIbHOM aTMOC(EPhI BO BpeMs YpoKa
AOcomoTHas TeMIieparypa Kak
Mepa CpeHEeW KHHETUYECKON
bu6mmoreka [JOK
26 SHEPIUU JBUKECHUS MOJIEKYIL.
https://m.edsoo.ru/ff0c511e
YpaBHenue Menzeneena-
Knaneiipona
NpUBJICUYCHNE BHUMAaHHS 00yUYaIOMIUXCs K
27 3akoH [lanbroHa. ['a30BbIE LIECHHOCTHOMY aCIIEKTy U3y4aeMOro
3aKOHBI Ha YpOKe MaTepuaia (sIBJICHH, 3aKOHOB,
puboOpoB)
MHULMUPOBAHUE U MOJJEPHKKA UCCIIEA0BATEIbCKOM
JeSITeTILHOCTH 00yJaloKXCsl B paMKaxX peanu3aliu
VMU UHIUBUIyaJIbHBIX U TPYIIIOBBIX
HCCIIEN0BATEIbCKUX IIPOCKTOB, YTO JACT
JlaGopatopHnast pabora A P ’ A
«cene0BaHue 3aBUCHMOCTH 00y4aroLMcs BO3MOKHOCTb TPHOOPECTH HABBIK
28

MEXy MapaMeTpaMu COCTOSHHS
pa3peKEHHOTO Ta3a

CaMOCTOSATEJIBHOIO PEIICHUS TEOPETUIECKOU
npo0IeMbl, HaBBIK TEHEPUPOBAHUS U O(POPMIICHHUS
COOCTBEHHBIX UJICH, HABBIK YBAKUTEIHHOTO
OTHOUICHHUS K UY>KUM HJIesIM, O(OPMIICHHBIM B

paboTax Apyrux WccienoBareneii, HaBbIK




MyOIUYHOTO BRICTYIUICHUS TIepel ayAUTOPUEH,
apryMEHTUPOBAHMS U OTCTaUBAHUS CBOEH TOYKHU

3peHHsl.

N3onpoueccel B nearbHOM

BKJIIOYCHHE B YPOK HHTEPAKTHUBHBIX (hOpM paboTHI,
KOTOpBIE MIOMOTal0T NOJIEPKaTh MOTHBALIUIO

29 rase u X rpadHICCcKoe 1 bubmmoreka [JOK o0yJaromuxcs K MOTy4YeHHUIO 3HAHUH,
https://m.edsoo.ru/ff0c570e HAIAXUBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX
MpeACTaBICHUE .
OTHOLIEHHUH B KJIaCCE, TOMOTAIOT YCTaHOBJICHUIO
n00poXkKeNnaTenbHON aTMOC(hepsl BO BpeMs ypoKa
3.2 OcHOBBI TEPMOAUHAMUKH 10
BuyTtpennss sneprus MIPUBJICYCHNE BHUMAHHS 00YJArOIINXCS K
TEPMOJANHAMUYECKON CUCTEMBI LIEHHOCTHOMY aCIIEKTy U3y4aeMbIX
30 U CIIOCOOBI €€ U3MCHECHHUS. 1 bubnmoreka [JOK Ha YPOKax sIBJICHUUI
KonngectBo TemioTs! u padora. https://m.edsoo.ru/ff0c5952
BnyTtpeHnHss sHeprus
0JIHOATOMHOTO MJICAJIbHOTO ra3a
BKJIIOYCHHE B YPOK HHTEPAKTHUBHBIX (hOPM paboOTHI,
KOTOpPbIE€ TOMOTAIOT MOJAEP>KAaTh MOTHUBALIUIO
31 B b1 Teronepe adn 1 bubnmoreka [JOK o0yJaromuxcst K MOTy4YeHHUIO 3HAHUH,
https://m.edsoo.ru/ff0c5c36 HAIAXUBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX
OTHOLIEHHUH B KJIACCE, TOMOTAIOT YCTaHOBJICHUIO
n00poXkKeNnaTenbHON aTMOCc(hepsl BO BpeMs ypoKa
VY nenpHas TEMIIOEMKOCTh
0 BemiecTBa. KonuuecTBo ) bu6mmoreka [JOK
TEIUIOTHI IIPYU TeIIonepeaaye. https://m.edsoo.ru/ff0c5¢36
AnmabaTHBIH poriecc
33 IlepBblil 3aKOH TEPMOAVMHAMUKH 1 bubnuorexa [IOK




" Cro IPUMCHCHUC K
nusomnponeccam

https://m.edsoo.ru/ff0c5efc

Heo6paTiumocTsb mporeccoB B

BKJIIOYCHHE B YPOK HHTEPAKTHUBHBIX (hOpM paboTHI,
KOTOpBIE MIOMOTal0T MOJIEPKaTh MOTHBALIUIO

N bubnmoreka [JOK o0yJaromuxcst K MOTy4YeHHUIO 3HAHUH,
34 npupoje. Bropoii 3akoH
https://m.edsoo.ru/ff0c6230 HAJIAXUBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX
TEPMOTUHAMUKU .
OTHOIICHUH B KJIacCe, MOMOTAIOT YCTAaHOBJICHUIO
I00porKeNnaTeIbHOM aTMOC(EPHI BO BpeMs ypoKa
MIPHUBJICYCHUEC BHUMAHHS 00YJArOIINXCS K
35 ITpunuun neitcreus u KITJL bubmumorexa [IOK LIEHHOCTHOMY aCIEKTy MU3y4aeMoro
TEIJIOBOM MAalllMHbI https://m.edsoo.ru/ff0c600a Ha YpOKe MaTepuaia (sBJIEHH, 3aKOHOB,
puboOpoB)
MIPUBJICYCHNE BHUMAHHS 00YJArOIINXCS K
[IEHHOCTHOMY aCIIeKTy M3y4aeMOro
36 Huxn Kapuo u ero KITJ{ Y e .
Ha YpOKe Marepuaiia (SBICHHIA, 3aKOHOB,
puboOpoB)
MCTIOJIb30BaHHE BOCIIUTATENBHBIX BO3ZMOKHOCTEH
coziep)KaHus y4eOHOro rpeMeTa yepes
JEMOHCTPAINIO 00YYaroIUMCs IPIMEPOB
DKosornyeckue mpoodIemMbl
37 OTBETCTBEHHOTO TIOBEACHUS, IPOSIBICHUS
TEIUIO3HEPTeTHKH
YEIIOBEKOTIOOMS U TOOPOCEPACIHOCTH, Yepes
1oA00p COOTBETCTBYIOIIMX 3a]1a4 JIJIsl peIICHHS
MPOOJIIEMHBIX CUTYAIIHA
. MIPUMEHEHHE HA YPOKE TPYIIOBOM pabOThI WK
O06o06maromuit ypok P P py P
bubnmoreka [JOK paboTHI B apax, KOTOPHIE y4aT 00y4arouXxcs
38 «MonekynsipHas pU3uKa. . .
https://m.edsoo.ru/ff0c6938 KOMaHIHOH paboTe U B3aUMOACHCTBHIO C IPYTHMH
OCHOBBI TEPMOIUHAMUKI»
00ydarmuMucs
39 KonTponbras pabota mo teme bubnmoreka [JOK




«MonekynsipHas pU3UKa.
OCHOBBI TEPMOIUHAMUKI»

https://m.edsoo.ru/ff0c6a50

3.3 ArperatHblie COCTOSIHUSI
BelecTsa. @a3zoBble Mepexoabl

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

[TapoobpazoBanue u

bu6mmoreka [JOK

MMPUBJICHCHUC BHUMAHUA 06yqa10mnxc;1 K

40 KoHaeHcauus. Mcnapenue u LIECHHOCTHOMY aCHEKTY U3y4aeMbIX
P https://m.edsoo.ru/ff0c63b6 Y . Yy
KUIICHUE Ha ypOKax sIBJICHUM
BKJIIOYCHHE B YPOK HHTEPAKTHUBHBIX (hOpM paboTHI,
KOTOpPbIE€ TOMOTAIOT MOJAEP>KaTh MOTHUBALIUIO
AOCoIOTHAS M OTHOCHUTEIBHAS .
bubmmoreka [JOK o0yJaromuxcs K MOTy4YeHHUIO 3HAHUH,
41 BJIAJKHOCTH BO3/lyXa.
. https://m.edsoo.ru/ff0c64d8 HAJTAXXKUBAHUIO TTO3UTUBHBIX MEXIIMYHOCTHBIX
Hacpiennsiii nap .
OTHOLIEHHUH B KJIaCcCE, TOMOTAIOT YCTaHOBJICHUIO
n00poXkKeNnaTenbHON aTMOC(hepsl BO BpeMs ypoKa
TBépnoe Teno.
Kpucrannuaeckne u amopgHbie
4 Tena. AHU30TPONUS CBOMCTB bubnuorexa [IOK
Kkpuctaios. XKugkue https://m.edsoo.ru/ff0c650
kpuctayasl. CoBpeMEHHbIE
MaTrepuabl
[InaBneHue u KpucTamU3anus. MIPHUBJICYCHUEC BHUMAHHS 00YJArOIINXCS K
bu6mmoreka [JOK
43 VY nenbHas TEIOTa MIaBICHUS. LIEHHOCTHOMY aCIIEKTy U3y4aeMbIX
https://m.edsoo.ru/ff0c6708 .
Cybnumarus Ha ypOKax sIBJICHUM
BKJIIOYCHHE B YPOK HHTEPAKTHBHBIX (hOPM paboOTHI,
KOTOpPbIE€ TOMOTAIOT MOJAEP>KaTh MOTUBALIUIO
bubnmoreka [JOK oOyJaromuxcs K MOTy4YeHHUIO 3HAHUH,
44 YpaBHEHHE TEIUIOBOTO OanaHca

https://m.edsoo.ru/ff0c6820

HAJIQXKMBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX
OTHOILIEHUH B KJIacCE, IOMOTal0T YCTaHOBJIEHUIO
I00posKeNnaTeIbHOM aTMOC(EPHI BO BpeMs ypoKa




Pazpnen 4. DJIEKTPOJAUHAMUKA 22
bubmmoreka [JOK
4.1 DuekTpocTaTHKA 10 i
https://m.edsoo.ru/7f41bf72
DnekTpu3alus Tel. MIPHUBJICYCHUEC BHUMAHHS 00YJarOIIHNXCS K
. bu6mmoreka [JOK
45 Onexrpuueckuii 3apsa. [lsa 1 LIECHHOCTHOMY aCIIEKTy M3y4aeMbIX
https://m.edsoo.ru/ff0c6bcc .
BH/JIA JIEKTPUUECKUX 3aPsI0B Ha ypOKax sIBJICHUM
[IpoBOAHMKH, AUIEKTPUKH U MIPUMEHEHHE HA YPOKE TPYIIOBOM paboThl WK
46 MOJIYTIPOBOJIHUKH. 3aKOH ) bubnmoreka [JOK paboTHI B apax, KOTOPHIE y4aT 00y4aroIuXcs
COXPaHEHUs JIEKTPUIECKOTO https://m.edsoo.ru/ff0c6bcc KOMaHIHON paboTe U B3aUMOACHCTBHIO C IPYTHMH
3apsaa 00y4aromuMucs
. MIPHUBJICYCHUEC BHUMAHHS O0YJarOIIHNXCS K
B3aumoneicTeue 3apsioB.
N bubmmoreka [JOK LIEHHOCTHOMY aCIEKTy U3y4aeMOoro
47 3axoH Kynona. Todyeunslii 1 -
. https://m.edsoo.ru/ff0c6ce4 Ha YpOKe Marepuaia (sIBJICHHI, 3aKOHOB,
ANEKTPUUECKUHN 3apsi]T
puboOpoB)
. BKIIIOUEHHUE B YPOK HHTEPAKTUBHBIX (hOpM pabOTHI
Hanpsoxk€HHOCTD P P Gopw p ’
KOTOpPbIE TOMOTAIOT MOJAEP>KaTh MOTHUBALIUIO
AIEKTPUUECKOTO TOJIA. .
bubnmoreka [JOK o0yJaromuxcs K MOTy4YeHHUIO 3HAHUH,
48 [IpuHuun cynepno3unun 1
. https://m.edsoo.ru/ff0c6df2 HaJla)KUBaHUIO TTO3UTUBHBIX MEKINYHOCTHBIX
ANEKTPUUECKUX 1ojel. JIunuu .
R OTHOLIEHUH B KJIaCCE, TOMOTAIOT YCTaHOBJICHUIO
HaIpsKEHHOCTH .
n00poxKeNnaTenbHON aTMOCc(hepsl BO BpeMs ypoKa
PaGora cun
49 3IEKTPOCTATUYECKOTO MOJIS. 1 bubnmoreka [JOK
[Torenuman. PazHocts https://m.edsoo.ru/ff0c6£00
MOTEHIMAJIOB
[IpoBOAHMKYU U AUDIIEKTPUKU B BKIIIOUEHHUE B YPOK HHTEPAKTUBHBIX (hOpM pabOTHI,
50 AIEKTPOCTATUYECKOM II0JIE. 1 bubnmoreka [JOK KOTOpPbIE€ TOMOTAIOT MOJAEP>KaTh MOTHUBALIUIO

Juanektpuueckas
MIPOHUIIAEMOCTD

https://m.edsoo.ru/ff0c7018

o0yyaromuxcs K MoJyYeHHUIO 3HaHUH,
HaJIa>KMBAHUIO MIO3UTUBHBIX MEKINYHOCTHBIX




OTHOILIEHUH B KJIacCe, IOMOTal0T YCTaHOBJIEHUIO
I00pOsKeNnaTeIbHOM aTMOC(EPHI BO BpeMs ypoKa

51

OnexrpoémkocTs. Konaencarop

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7126

MMPUBJICHCHUC BHUMAHUA 06yqa}0mnxc;1 K
HCHHOCTHOMY ACIICKTY U3Yy4aCMOI'0O

Ha ypoKe Marepuaia (SBJICHUH, 3aKOHOB,
npubopoB)

52

DnEeKTPOEMKOCTD MIOCKOTO
KOHJIEHCAaTopa. JHEprus
3apsHKEHHOI0 KOHAEHCAaTopa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c72c0

BKJIIOYCHHE B YPOK HHTEPAKTHUBHBIX (hOpM paboTHI,
KOTOpBIE MIOMOTal0T NOJIEPKAaTh MOTHBALIUIO
o0yyaromuxcs K MoJyYeHHUIO 3HaHUH,
HAJIXKMBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX
OTHOIICHUH B KJIacCe, MOMOTAIOT YCTAaHOBJICHUIO
I00porKeNnaTeIbHOM aTMOC(EPHI BO BpeMs ypoKa

53

JlaGopatopHnast pabora
"N3mepenue 31eKTpOEMKOCTH
KOHJeHcaTopa"

MHHUIMMPOBAHKE U TOAJEPKKA UCCIIEI0BATEIbCKOM
JeSITeILHOCTH 00yJaloKXCsl B paMKaxX peau3aliu
VMU UHIAUBHYaJbHBIX U TPYIIIOBBIX
HCCIIEIOBATEIbCKUX MPOEKTOB, YTO JIACT
00y4aroLMcs BO3MOKHOCTb TPHOOPECTH HABBIK
CaMOCTOSITENIFHOTO PEIICHUS! TEOPETUIECKON
npo0IeMbl, HaBBIK TEHEPUPOBAHUS U O(POPMIICHHUS
COOCTBEHHBIX UJICH, HABBIK YBAKUTEIHHOTO
OTHOUICHHUS K 4Y>KUM HJIesIM, O(OPMIICHHBIM B
paboTax Ipyrux ucclieioBaTeiel, HaBbIK
MyOIUYHOTO BRICTYIUICHUS TIepel ayAUTOPUEH,
apryMEHTHPOBAHHS U OTCTAMBAHUS CBOEH TOUKU

3peHHsl.




[IpuHIIMD AEACTBUSA U
MIPUMEHEHNE KOHAEHCATOPOB,
KOIMPOBAJIBHOTIO amnmapara,

NpUBJIeUYCHIE BHUMaHHS 00yUYaIOMIMUXCs K
LIEHHOCTHOMY aCIEKTy MU3y4aeMoro
Ha YpOKe MaTepuaia (sIBJICHH, 3aKOHOB,

>4 CTpyHHOTO IPUHTEPA. ! prOOpOB)
DnexTpocTaTUYecKas 3alluTa.
3azemiIeHHE AIIEKTPOIPHUOOPOB
4.2 IlocTOAHHBIN JJIEKTPUYECKHIT 12 bubmmoreka [JOK
TOK. ToxkH B pa3jIMYHBIX cpeaax https://m.edsoo.ru/7f41b£72
DNEeKTPUUECKUH TOK, YCIOBUS NpUBJIeUYCHNE BHUMaHHS 00yUYaIOMIMUXCs K
€ro CyLIECTBOBAHMSI. [IEHHOCTHOMY aCIIeKTy M3y4aeMbIX
55 IToctosiHHBIM TOK. Cuila TOKa. 1 Ha ypOKax sIBJICHUI
Hanpsokenne. ConpoTuBiieHue.
3akoH OMa it yyacTKa Lenu
MHHUIMMPOBAHKE U TOAJEPHKKA UCCIIEI0BATEIbCKOM
JeSITETILHOCTH 00yJaloIKXCcsl B paMKaxX peanu3aliu
VMU UHIAUBHYaJbHBIX U TPYIIIOBBIX
HCCIIE0BATENbCKUX ITPOEKTOB, UTO JACT
ITocnenoBarensHOE, 00y4JarouMcs BO3MOKHOCTb TPHOOPECTH HABBIK
1apalICIbHOC, CMEHIAHHOC CaMOCTOSATENIBHOIO PEIICHUS TEOPETUYECKOU
56 COCHUHCHHE MPOBONHIIKOB. 1 Bubmiorexa LOK npo0IeMbl, HaBBIK TEHEPUPOBAHUS U OPOPMIICHHUS

JlaGopatopHnast pabora
«/3yueHne cMemaHHoro
COCIMHEHUS PE3UCTOPOBY

https://m.edsoo.ru/ff0c7410

COOCTBEHHBIX UJICH, HABBIK YBAKUTEIHHOTO
OTHOUICHHUS K UY>KUM HJIesIM, O(OPMIICHHBIM B
paboTax Ipyrux ucclieioBaTeiel, HaBbIK
MyOIUYHOTO BRICTYIUICHUS TIepel ayAUTOPUEH,
apryMEHTUPOBAHMS U OTCTaUBAHMS CBOCH TOUKHU

3peHHsl.




PaGora 1 MOLIHOCTB

bu6mmoreka [JOK

MMPUBJICHCHUC BHUMAHUA 06yqa}0mnx051 K
HCHHOCTHOMY ACIICKTY U3Yy4aCMOI'0O

57 ANEKTPUYECKOTO TOKA. 3aKOH
P https://m.edsoo.ru/ff0c7838 Ha YpOKe Marepuaia (sBJICHHI, 3aKOHOB,
Jxoyina-Jlenna
npubopoB)
MHULMUPOBAHUE U MOJJEPHKKA UCCIIEA0BATEIbCKOM
JEeSITETILHOCTH 00yJaloKXCcsl B paMKaxX peanu3aiu
VMU UHIAUBHYaJbHBIX U TPYIIIOBBIX
HCCIIE0BATENbCKUX ITPOEKTOB, UTO JACT
3axon OMa 111 IOJTHOM 00y4aronMcs BO3MOKHOCTb TPHOOPECTH HABBIK
(3aMKHYTOI1) 7ICKTPHYECKOM CaMOCTOSATENIBHOTO PEIIEHUS TEOPETUIECKOU
uenu. Koporkoe 3aMbIkaHue.
Bu6mmorexa [{OK npo0IeMbl, HaBBIK TEHEPUPOBAHUS U O(POPMIICHHUS
58 JlaGopatopHnast pabora 5
https://m.edsoo.ru/ff0c7ae0 COOCTBEHHBIX U/ICH, HABBIK YBAXKUTEIHLHOTO
«M3mepenne D/1C ncrtounuka
TOKA U €ro BHYTPEHHETO OTHOUICHHUS K UY>KUM HJIesIM, O(OPMIICHHBIM B
COIIPOTHUBIICHUS» paboTax Ipyrux uccliieioBareiel, HaBbIK
MyOIUYHOTO BBICTYIUICHUS TIepel ayAUTOPUEH,
apryMEHTUPOBAHUS U OTCTAaUBaHUS CBOEH TOUKHU
3peHusl.
DNEeKTpOHHAs IPOBOIUMOCTb NpUBJIeUYCHNE BHUMAaHHS 00yUalOMIMUXCs K
TBEPABIX METAJIOB. LIEHHOCTHOMY aCIEKTy MU3y4aeMoro
59 3aBUCUMOCTb CONIPOTUBIIEHUS Ha YpOKe MaTepuaia (sIBJICHH, 3aKOHOB,
METAJIJIOB OT TEMIIEPATYPBHI. puboOpoB)
CBepXITpoBOJIUMOCTh
60 DNEKTPUUECKU TOK B BAKyyMe. BKJIIOYCHHE B YPOK HHTEPAKTHBHBIX (hOpM paboTHI,

CBolicTBa 3JIEKTPOHHBIX ITyYKOB

KOTOPBIC TOMOT'AaK0T IMMOAACPKATH MOTUBAILIHUIO




o0yyaromuxcs K MoJyYeHHUIO 3HaHUH,
HaJIa)KUBAHUIO NTO3UTUBHBIX MEXINYHOCTHBIX
OTHOILIEHUH B KJIacCe, IOMOTal0T YCTaHOBJIEHUIO
T00porKeNnaTeIbHOM aTMOC(EPhI BO BpeMs ypoKa

[TonynpoBoaHUKH, UX
COOCTBEHHAs U IIPUMECHAs

bu6mmoreka [JOK

BKJIIOYCHHE B YPOK HHTEPAKTHUBHBIX (hOpM paboTHI,
KOTOpBIE MIOMOTal0T MOJIEPKaTh MOTHBALIUIO
o0yyaromuxcs K MoJyYeHHUIO 3HaHUH,

61 npoBoauMocTs. CBoiicTBa p—n-
https://m.edsoo.ru/ff0c84ae HAIAXUBAHUIO TIO3UTUBHBIX MEXIIMYHOCTHBIX
repexo/a. .
P OTHOILIEHUH B KJIacCe, IOMOTal0T YCTaHOBJIEHUIO
[TomynpoBOIHUKOBBIE TPUOOPHI .
JI00porKeNnaTeIbHOM aTMOC(EPBI BO BpeMs ypoKa
DNEKTpUUYECKUH TOK B
pacTBopax U paciiaBax
bu6mmoreka [JOK
62 3JIEKTPOJIUTOB.
https://m.edsoo.ru/ff0c82ba
DNEeKTPOIUTHYECKAS
JTUccoIanus. JIeKTPOIn3
BKJIIOYCHHE B YPOK HHTEPAKTHUBHBIX (hOpM paboTHI,
DNEeKTpUUYECKUN TOK B razax. KOTOpBIE TOMOTal0T MOJAEPKATh MOTHUBALILIO
63 CaMocTosATenbHBIN U bubnuorexa [IOK o0yyaromuxcs K MoJy4YeHHUIO 3HaHUH,
HECaMOCTOSTENbHBIA pa3psl. https://m.edsoo.ru/ff0c84ae HaJIAXXUBAHUIO ITIO3UTUBHBIX MEXIUNYHOCTHBIX
Monnus. [azma OTHOILIEHUH B KJIaCCe, IOMOTalT YCTAHOBJIEHUIO
T00porKeNnaTeIbHOM aTMOC(EPBI BO BpeMs ypoKa
DneKkTpuueckue npudopsl U NpUBJIeUYCHIE BHUMAHHS 00yUYalOMMUXCs K
64 YCTPOMCTBA U UX MPAKTUUYECKOE bubnmoreka [JOK LIECHHOCTHOMY aCHEKTy U3y4aeMOro
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc Ha YpOKe Marepuaia (sIBJICHHI, 3aKOHOB,
0e30macHOCTH puboOpoB)
NPUMEHEHHE Ha YPOKE IPYyNIOBOM paboThl WK
65 Oo6o06maromuit ypok bubnmoreka [JOK paboTHI B apax, KOTOPHIE y4aT 00y4arouxcs
«INEKTPOIUHAMHKAY» https://m.edsoo.ru/ff0c88be KOMaHIHON paboTe U B3aUMOACHCTBHIO C IPYTHMH

00ydarmuMucs




Konrponsnas pabora no Teme

«Qnekrpocraruka. [TocrosHHBIN bubmumorexa [IOK
66 . 1
3JEKTpUYECKU TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX Cpeaax»
Pe3epBHOe Bpems
Pesepubiit ypok. KonTponsHas
67 aGOI;a o TZII\)/IG ’ 1 Bubmmorexa LIOK
? " https://m.edsoo.ru/ff0c8c56
DneKTpoaMHAMMKA
Pe3epBHbIit ypoK.
68 OGog aro }1]/111”1 OK I10 TeMaM 1 bubmmorexa [IOK
THATONUTL YP https://m.edsoo.ru/ff0c8f6c
10 kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




TEMATHUYECKOE IINTAHUPOBAHUE

KaTylIK1 C TOKOM»

https://m.edsoo.ru/ff0c98fe

11 KIIACC
eATeJIbHOCTh YYUTEJIsl ¢ y4eTOM padoueit
DJIeKTPOHHbBbIE HU(PPOBLIE A y y P
Ne NporpamMMbl BOCIUTAHUS
/ Pa3nea, Tema ypoka Kosim4yecTBo | oOpa3oBaTesbHbIE
n/n
4acoB pecypchl
Pazpen 1. JIEKTPOAUHAMUKA
1.1 MarnuTHoe noJe.
11 https://m.edsoo.ru/7f41c97¢c
DJIEKTPOMATHUTHAS UHIAYKIMS
[TocTostHHBIE MATHUTHI U X MIPHUBJICYCHUEC BHUMAHHS 00YJArOIIHNXCS K
B3auMojieiicTBue. MaruutHoe LIEHHOCTHOMY aCIIEKTy U3y4aeMbIX
. bu6mmoreka [JOK o
1 nosie. Bextop MarHuTHOM 1 Ha ypOKax sIBJICHUU
. https://m.edsoo.ru/ff0c9778

MHAYKUUU. JIMHUU MarHUTHOM

WHIYKIUN
BKIIFOUEHHUE B YPOK HHTEPAKTUBHBIX (hOpM
paboThI, KOTOPBIE TOMOTAIOT MOAIEPIKATh

MaruuTHO€ 1oJie MPOBOIHHUKA C
MOTHBAIIHIO O0YYAIONTUXCS K MOTYICHHIO

ToKOM. OnbIT DpcTena. bubnmoreka [JOK .

2 . 1 3HAHWM, HaATAKUBAHUIO TTO3UTHUBHBIX

B3aumopeicTeue npoBOAHUKOB https://m.edsoo.ru/ff0c98fe .
MEXJIMYHOCTHBIX OTHOIICHHH B KJIacce,

C TOKOM 3
MMOMOTAIOT YCTAaHOBIICHUIO TOOPOXKeIaTeTbHON
aTMocQepsl BO BpeMsl ypoKa

WHULIMUPOBAHUE U TOJEPKKA UCCIIE0BATENbCKOM
JlaGopatopuas paboTa JIESITENIBHOCTU O0YYarOIINXCs B paMKax
bu6mmoreka [JOK
3 «M3yyeHre MarHuTHOTO MO 1 peanu3aluy MU UHAUBUAYATbHBIX U TPYIIOBBIX

HCCICAOBATCILCKUX NPOCKTOB, YTO AACT

00y4JaroMcs BO3MOKHOCTb TPHOOPECTH HABBIK




CaMOCTOSITENIbHOTO PEIICHUS! TEOPETUUECKON
npo0IeMbl, HaBBIK TEHEPUPOBAHUS U OPOPMIICHHUS
COOCTBEHHBIX UJICH, HABBIK YBAKUTEIHHOTO
OTHOUICHHUS K 4Y>KUM HJIesIM, O(OPMIICHHBIM B
paboTax Ipyrux ucclieioBaTeiel, HaBbIK
MyOIUYHOTO BBICTYIUICHUS TIepel ayAUTOPUEH,
apryMEHTHPOBAHMS U OTCTAMBAHUS CBOEH TOUKU

3peHHsl.

JleficTBHe MarHUTHOT'O MOJIS Ha
MPOBOJIHUK C TOKOM. Cuita
Awmmnepa. JlabopaTopHas padorta
«HccnenoBanue encTBUs
MMOCTOSIHHOTO MarHuTa Ha paMKy
C TOKOM»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9ac0

NPUMEHEHHE Ha YPOKE IPyNIOBOM paboThl WK
paboThI B mapax, KOTOPBIE y4aT 00yJaromuxcs
KOMaHJIHOW paboTe U B3aUMOICHCTBHIO C
JAPYTUMH 00y4atOIMHCS

JleficTBHEe MarHUTHOT'O HOJIS Ha
JBIKYIIYIOCS 3apSAKEHHYIO
gactuny. Cuia JlopeHua.
PaGora cunbl Jlopenna

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c9df4

BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OpPM
paboThI, KOTOPBIE TOMOTAIOT MOAEPHKATh
MOTHUBAIMIO O0YYAIOLIUXCS K TOTYYEHHUIO
3HAHUH, HAJIAXKUBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO 100pOKenaTeTbHON
aTMocQepsl BO BpeMsl ypoKa

DneKTpOMarHuTHas HHAYKIMSL.
IToToK BEKTOpa MarHUTHOU
uHaykuuu. O/1C nHayKIuu.
3aKOH 3J1EKTPOMarHUTHOM
nHaykuuu Papanes

MMPUBJICHCHUC BHUMAHUA 06yqa}0mnxc;1 K
HCHHOCTHOMY ACIICKTY U3Yy4aCMOI'0O

Ha ypoKe mMarepuaia (SBICHUH, 3aKOHOB,
puboOpoB)




JlaGopatopHnast pabora
«HccnenoBanue sBICHUS
AJIEKTPOMATHUTHON UHAYKIIUN

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal 50

MHHUIMMPOBAHKE U TIOAJEPAKKA UCCIIEI0BATEIbCKOM
JEeSITETLHOCTH 00yJalomuXcs B paMKax
peanu3aiiy UMU MHIUBUYaJIbHBIX U TPYIIIOBBIX
UCCIIEIOBATEIbCKUX MPOEKTOB, YTO JIACT
00y4aroMcs BO3MOKHOCTb TPHOOPECTH HABBIK
CaMOCTOSITENIFHOTO PEIICHUS TEOPETUUECKON
npo0IeMbl, HaBBIK TEHEPUPOBAHUS U OPOPMIICHHUS
COOCTBEHHBIX UJICH, HABBIK YBAKUTEIHHOTO
OTHOUICHHUS K 4Y>KUM HJIesIM, O(OPMIICHHBIM B
paboTax Ipyrux ucclieioBaTeiel, HaBbIK
MyOIUYHOTO BBICTYIUICHUS TIepel ayAUTOPUEH,
apryMEHTHPOBAHMS U OTCTAMBAHUS CBOEH TOUKU

3peHHsl.

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHIYKIMHU. DHEPIUsl
MarHMTHOT'O TOJISl KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE
noJie

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

BKJIIOYCHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE TOMOTAIOT MOAEPHKATh
MOTHUBAIMIO O0YYAIOLINXCS K TOTYYEHHUIO
3HAHUH, HAJIAXKUBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO 100pOKenaTeTbHON
aTMocQepsl BO BpeMsl ypoKa

TexHuueckue yCTpoNuCTBa U UX
IIPUMEHEHHUE: ITIOCTOSIHHBIC
MarHuThbl, 3JIEKTPOMAarHuThI,
3JIEKTPOJIBUIaTEllb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII,

MMPUBJICHCHUC BHUMAHUA 06yqa}0mnxc;1 K
HCHHOCTHOMY aCIICKTY U3Yy4aCMOI'0O

Ha ypoKe mMarepuaia (SBJICHUH, 3aKOHOB,
puboOpoB)




WHIYKIMOHHAs M€Yb

O6o06maromuit ypok

NpPUMEHEHHE Ha YPOKE IPyNIOBOM paboThl WK

Bubnmoreka IIOK a0OoTHI B Hapax, KOTOPBIE yYaT 00yJaroInXCs
10 «Mar"uTHoe 1oJIe. 1 1 P . pax, pEIe Y . Y
https://m.edsoo.ru/ff0cab&2 KOMaHIHOU paboTe U B3aMMOJICHCTBHIO C
DneKTpoOMarHuTHasE MHAYKIUS
OPYTUMH 00YyYarOIIUMUCS
Konrponsnas pabora no Teme
1 «Ma o6 Hoste 1 bubmuoreka [JOK
THUTHOE IIOJIE.
https://m.edsoo.ru/ff0cad58
DneKTpoOMarHuTHasi MHAYKIUS
Pa3nea 2. KOJIEBAHUS 1 BOJIHbBI 24
2.1 MexaHH4YeCKHE U
9 https://m.edsoo.ru/7f41c97¢
3JIEKTPOMATHUTHBbIE KOJIe0aHUA
CB00OIHBIE MEXaHUYECKHUE MIPHUBJICYCHUEC BHUMAHHS 00YJarOIINXCS K
konebanus. ['apmoHndeckue LIEHHOCTHOMY aCIIEKTy U3y4aeMbIX
12 Kkosnebanus. YpaBHEHHE 1 buGnnorexa [IOK Ha ypPOKax SIBJICHUU
7P . https://m.edsoo.ru/ff0caf06 yp
rapMOHUYECKUX KOJIeOaHHH.
IIpeBpanienue 3aepruu
WHULIMUPOBAHUE U TOJEPKKA UCCIIE0BATENbCKOM
JIESITEIIBHOCTU O0YJarOIINXCs B paMKax
peanu3ay UMH WHANBUAYATbHBIX U TPYTITOBBIX
JlaGopatopHnast pabora
«JAcCIe [OBANME 3aBUCHMOCTH HCCIIEI0BATEIBCKUX MTPOEKTOB, YTO ACT
13 MeprUoaa MaJibIX KoJieOauuii 1 06yanOH1HMC51 BO3MOXHOCTBH HpHOGpGCTI/I HaBBIK

rpy3a Ha HUTHU OT JJIMHBI HUTH U
Macchl Ipy3a»

CaMOCTOSATENIBHOTO PEIICHUS TEOPETUIECKOU
npo0IeMbl, HaBBIK TEHEPUPOBAHUS U OPOPMIICHHUS
COOCTBEHHBIX UJICH, HABBIK YBAKUTEIHHOTO

OTHOUICHHUS K UY>KUM HJIesIM, O(OPMIICHHBIM B




paboTax Apyrux WccienoBareneii, HaBbIK
MyOIUYHOTO BBICTYIUICHUS TIepel ayAUTOPUEH,
apryMEHTUPOBAHMS U OTCTaWBAHMS CBOCH TOUKHU

3peHHsl.

KonebarenbHbIN KOHTYD.
CB0OOIHBIE AIIEKTPOMArHUTHbIE
KoJIeOaHUs B HJI€ATBHOM
KoJIe0aTeIbHOM KOHTYpE.

bu6mmoreka [JOK

BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OpPM
paboThI, KOTOPBIE TOMOTAIOT MOAEPHKATh
MOTHUBAIMIO O0YYAIOLIUXCS K TOTYYEHHUIO
3HAaHUH, HAJTAKUBAHUIO TIO3UTUBHBIX

14 AHanorust Mexuy https://m.edsoo.ru/ff0cb820 MEXKIUYHOCTHBIX OTHOIIICHUM B KJ1acce,
MEXaHUYECKUMHU U MIOMOTAIOT YCTAHOBIICHUIO JOOPOXKeIaTeTbHON
AJEKTPOMArHUTHBIMU aTMocdepsl BO BpeMsl ypoKa
KoseOaHusIMU
®opmyna Tomcona. 3akoH MIPHUBJICYCHUEC BHUMAHHS 00YJarOIINXCS K

15 COXpaHEHUsI SHEPTUHU B bubnmoreka [JOK LIEHHOCTHOMY aCIIEKTYy MU3y4aeMOro
UJEaIbHOM KOJIE0aTEIbHOM https://m.edsoo.ru/ff0cb9c4 Ha YpOKe MaTepuaia (sIBJICHHI, 3aKOHOB,
KOHTYpE puboOpoB)

BKIJIFOUEHHUE B YPOK HHTEPAKTUBHBIX (hOpM
[IpencraBienue o 3aTyxaromux paboThI, KOTOPBIE TOMOTAIOT MOAIEPIKATh
KoseOaHusx. BeIHyXIeHHBIC MOTHBAIIHIO O0YYAIOITUXCS K MOTYICHHIO
bu6mmoreka [JOK .
16 MEXaHHYECKUEe KOJIeOaHusl. 3HaHUH, HAJTAKWBAHUIO TO3UTHUBHBIX
https://m.edso0.ru/ff0cbb86 .
Pe3onanc. BeiHyXeHHBIC MEXJIMYHOCTHBIX OTHOIICHHH B KJIacce,
ANEKTPOMArHUTHBIC KOeOaHus MIOMOTAIOT YCTAHOBIICHUIO JOOPOXKeIaTeTbHON
aTMocQepsl BO BpeMsl ypoKa
IlepeMeHHBIN TOK.
17 CunycouganbHbINA MepEMEHHBIN bubnmoreka [JOK

TOK. MOIIHOCTh NEPEMEHHOTO
TOKa. AMIUIUTYTHOE U

https://m.edsoo.ru/ff0cbd34




JEHCTBYIOIEE 3HAYEHUE CUIIbI
TOKA U HaIPsKEHUS

Tpaucdopmarop.
[IpousBoxacTso, nepenaya u

BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OpPM
paboThI, KOTOPBIE TOMOTAIOT MOAEPIKATh
MOTHUBAIMIO O0YYAIOLIUXCS K TOTYYEHHUIO

18 . 3HAHWM, HATaKUBAHUIO TTO3UTHUBHBIX
noTpebIeHUE SIMEKTPHUISCKON .
MEXJIMYHOCTHBIX OTHOIICHHH B KJ1acce,
SHEPTUU .
MTOMOTAIOT YCTAaHOBIICHUIO JOOPOXKeNaTeTbHON
aTMocdepsl BO BpeMsl ypoKa
VY CeTpoiCTBO U MPaKTUUYECKOE MIPHUBJICYCHUEC BHUMAHHS 00YJArOIIHNXCS K
MIPUMEHEHHUE IIEKTPUUECKOTO LIEHHOCTHOMY aCTIEKTY MU3y4aeMOro
19 3BOHKA, T€HepaTopa bubmmorexa [IOK a ypoke Marepuasa (SIBJIeHHUH, 3aKOHO
BOHKA, TeHepar H MaTepuana (sBIeHUN HOB
’ patop . https://m.edsoo.ru/ff0cc324 yp p ’ ’
MEPEMEHHOT0 TOKA, JIMHUI prOOpOB)
3JeKTporepeaad
HCII0JIb30BAaHUE BOCIUTATENBHBIX BO3MOXKHOCTEN
DKOJIOTHUECKUE PUCKHU TTPU cofiepaHus Y4eOHOTO MpeMeTa depes
MIPOU3BOJICTBE ANEKTPOIHEPTUHU. JIEMOHCTPAIINIO O0YYarOIIUMCS IPUMEPOB
20 Kynbprypa ucnonszoBanus OTBETCTBEHHOTI'O [TOBEJICHUS, TPOSIBICHUS

AJIEKTPOIHEPIUU B
MOBCEIHEBHOU KU3HU

YEIIOBEKOTIOOMS U TOOPOCEPACIHOCTH, Yepes
o7100p COOTBETCTBYIOIINX 3a/1a4 JIJISl PEIICHHSI
MPOOJIEMHBIX CUTYAIIHA

2.2 MexaHu4yeckue "

IJCKTPOMATrHUTHLIC BOJTHBI

https://m.edsoo.ru/7f41c97¢

21

MexaHnuecKue BOIHBI, YCIOBHS
pactpocrtpanenus. [lepuon.
CkopocTb pacnipocTpaHEHUS U
nnuHa BosHbL. [lonepeynsie u
MIPO/I0JIbHBIEC BOJTHBI

bu6muoreka [JOK
https://m.edsoo.ru/ff0cca54

NpUBJIeUYCHNE BHUMAaHHS 00yUYaIOMIMUXCs K
LIEHHOCTHOMY aCIIEKTy M3y4aeMbIX
Ha ypOKax sIBJICHUU




3Byk. CKOpOCTH 3BYyKa.

bu6mmoreka [JOK

BKJIIOYCHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE TOMOTAIOT MOAEPIKATh
MOTHUBAIMIO O0YYAIOLINXCS K TTOTYYEHHUIO

22 I'pomkocTh 3ByKa. BeicoTa TOHa. 1 3HAHUW, HATAXKUBAHUIO TTO3UTUBHBIX
P Y https://m.edsoo.ru/ff0cccOc ’ .

TemOp 3ByKa MEXJIMYHOCTHBIX OTHOIICHHH B KJIacce,
MMOMOTAIOT YCTAaHOBIICHUIO TOOPOXKeIaTeTbHON
aTMocQepsl BO BpeMsl ypoKa
BKIIFOUEHHUE B YPOK HHTEPAKTUBHBIX (hOpM
paboThI, KOTOPBIE TOMOTAIOT MOAIEPIKATh

DNeKTpOMarHUTHbIE BOJHBI, UX MOTHBAIIHIO O0YYAIONTUXCS K MOTYICHHIO

b
. bu6mmoreka [JOK .
23 cBOMCTBa U cKOopocTh. [kana 1 3HAHUW, HATAXKUBAHUIO TTO3UTUBHBIX
https://m.edsoo.ru/ff0ccfe0 .
3JEKTPOMArHUTHBIX BOJIH MEXJIMYHOCTHBIX OTHOIICHHH B KJIacce,

MTOMOTAIOT YCTAaHOBIICHUIO JOOPOXKeNaTeTbHON
aTMocQepsl BO BpeMsl ypoKa

MIPHUBJICYCHUEC BHUMAHHS 00YJArOIIHNXCS K

[IpuHUUIIBI paTuOCBS3U U

LIEHHOCTHOMY aCIIEKTY MU3y4aeMOro
24 TeneBuaeHus. Pa3Burtue cpencts 1 .
Ha ypoKe Marepuana (SIBJICHUH, 3aKOHOB,
cBs3u. Paguonokanust
puboOpoB)
)5 KonrponsHas pabora ) bubmuorexa [IOK
«Konebanus v BOJIHBD https://m.edsoo.ru/ff0cc618
2.3 Onruka 10 https://m.edsoo.ru/7f41c97¢c
[IpsiMmonuneitHoe MIPHUBJICYCHUEC BHUMAHHS 00YJArOIINXCS K
%6 pacrpocTpaHEHHE CBETA B ) bubnmoreka [JOK LIEHHOCTHOMY aCIIEKTy U3y4aeMbIX

OHOPOJHOM cpene. ToueuHsblit https://m.edsoo.ru/ff0cd350 Ha ypOKax sIBJICHUU

UCTOYHMK cBeTa. JIyu cBera

OTtpakeHue cBeTa. 3aKOHbI MIPUMEHEHHE HA YPOKE TPYIIOBOM pabOThI WK

bu6mmoreka [JOK
27 orpaxxenus ceera. [loctpoenue 1 paboThI B apax, KOTOPHIE y4aT 00y4arouXxcs

M300paXeHH B IMJIOCKOM

https://m.edsoo.ru/ff0cd4e0

KOMaHIHOU paboTe U B3aUMOICHCTBHIO C




3epKane

IPYTUMH 00YYarOIIUMUCS

IIpenomiuenue ceera. [lonHoe
BHYTpPEHHEE OTPaKEHUE.

bu6mmoreka [JOK

MMPUBJICHCHUC BHUMAHUA 06yqa}0mnx051 K
HCHHOCTHOMY ACIICKTY U3Yy4aCMOI'0O

28
IIpenenbHbli yroi MoJIHOTO https://m.edsoo.ru/ff0cd 76 Ha YpOKe Marepuaia (sBJICHHI, 3aKOHOB,
BHYTPEHHETO OTPAXKECHHUS npubopoB)
NPUMEHEHHE Ha YPOKE IPyNIOBOM paboThl WK
JlaGopatopHnast pabora P P Py P
bubnmoreka [JOK paboTHI B apax, KOTOPHIE y4aT 00y4arouXxcs
29 «M3mepenue nokasares . .
https://m.edsoo.ru/ff0cd67a KOMaHIHOU paboTe U B3aMMOJICHCTBHIO C
IIPEIOMIIEHUS CTEKIIa»
JIPYTUMH 00y4atoIUMHCS
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OpPM
paboThI, KOTOPBIE TOMOTAIOT MOAEPHKATh
JInnzel. [loctpoenue
. MOTHUBAIMIO O0YYAIOLIUXCS K TOTYYEHHUIO
n300pakeHHi B JIMH3E. bubnuorexa [IOK .
30 . 3HAHWH, HAJAKUBAHHUIO TTO3UTHBHBIX
@opMyia TOHKOU JIUH3BL. https://m.edsoo.ru/ff0cddle .
MEXJIMYHOCTHBIX OTHOIIIEHUH B KJlacce,
VYBenuueHue JIuH3bI .
MIOMOTAIOT YCTaHOBJICHUIO 100pOKenaTeTbHON
aTMocQepsl BO BpeMsl ypoKa
MHULMUPOBAHUE U MOJJEPHKKA UCCIIEA0BATEIbCKOM
JEeSITETILHOCTH 00yJaromuXxcs B paMKax
peanu3aniy UMU MHIUBUYaJIbHBIX U TPYIIIOBBIX
HCCIIE0BATENbCKUX ITPOEKTOB, UTO JACT
Jlabopatopras pabora 00y4aroLMcs BO3MOKHOCTb TPHOOPECTH HABBIK
31 «HccnenoBanue CBONCTB

M300paXEHUH B TMH3AX)

CaMOCTOSITENIbHOTO PEIICHUS! TEOPETUUECKON
npo0IeMbl, HaBBIK TEHEPUPOBAHUS U O(POPMIICHHUS
COOCTBEHHBIX UJICH, HABBIK YBAKUTEIHHOTO
OTHOUICHHUS K UY>KUM HJIesIM, O(OPMIICHHBIM B

paboTax Apyrux WccienoBareneii, HaBbIK




MyOIUYHOTO BRICTYIUICHUS TIepel ayAUTOPUEH,
apryMEHTUPOBAHMS U OTCTaUBAHUS CBOEH TOYKHU

3peHHsl.

Hucnepcus ceera. CnoxxHbIN
cocraB Oenoro ceera. L[Ber.

MHULMUPOBAHUE U MOJJEPHKKA UCCIIEA0BATEIbCKOM
JEeSITETILHOCTH 00yJalomuXcs B paMKax
peanu3ani UMHA HHAUBUAYAIbHBIX U IPYNIIOBBIX
HCCIIE0BATENbCKUX ITPOEKTOB, UTO JACT
00y4aroLMcs BO3MOKHOCTb TPHOOPECTH HABBIK
CaMOCTOSITEJIBHOTO PEIIEHUS TEOPETUUECKON

npo0IeMbl, HaBBIK TEHEPUPOBAHUS U O(POPMIICHHUS

32 JlaGopatopHnast pabora
COOCTBEHHBIX HJICH, HABBIK YBAKHUTEIHLHOT
«Habmonenne aucnepcuun © AicH, y CHIPHOTO
CBETa» OTHOUICHHUS K UY>KUM HJIesIM, O(OPMIICHHBIM B
paboTax Apyrux WccienoBareneii, HaBbIK
MyOIMYHOTO BBICTYIUICHUS TIEPE]T ayJUTOPHEH,
apryMEHTUPOBAHUS U OTCTAaUBAHUS CBOCH TOUKHU
3peHusl.
BKIIFOUEHHUE B YPOK HHTEPAKTUBHBIX (hOpM
paboThI, KOTOPBIE TOMOTAIOT MOAEPIKATh
Wutepdepennys ceera. MOTHUBAIMIO 00YYAIOLIUXCS K TOTYYEHHUIO
bu6mmoreka [JOK .
33 Judpakmus cBera. 3HAHUW, HATAXKUBAHUIO TTO3UTUBHBIX
. https://m.edsoo.ru/ff0ced22 .
JudpakuonHas pemeTka MEXJIMYHOCTHBIX OTHOIICHUH B KJlacce,
MIOMOTAIOT YCTAaHOBJICHUIO 100pOXKenaTeTbHON
aTMocQepsl BO BpeMsl ypoKa
34 [TorepedyHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK




[Tonspusanus ceera

https://m.edsoo.ru/ff0cf02e

Onrtuyeckue npubOpsI U
35 YCTPOWCTBA U YCIOBHS UX
0€301acHOT0 NMPUMEHEHUS

NpUBJIeUYCHNE BHUMaHHS 00yUalOMIMUXCs K
LIEHHOCTHOMY aCIEKTy MU3y4aeMoro
Ha YpOKe Marepuaia (sBJICHHI, 3aKOHOB,

npubopoB)
Pazgen 3. OCHOBBI
CIIEIIMAJIBHOM TEOPUH
OTHOCHUTEJBHOCTH
3.1 OcHOBBI CIENMAJIBHON TEOPUH
P https://m.edsoo.ru/7f41c97c
OTHOCHUTEJIbHOCTH
I'panuipl TPUMEHUMOCTH NpUBJICUYCHHE BHUMAHHS 00yUYaIOMIUXCs K
36 KJIACCUYECKOW MEXaHUKHU. bubnuorexa [IOK LIEHHOCTHOMY aCIEKTY U3y4acMbIX
ITocTynatel cienuanbHOU https://m.edsoo.ru/ff0cf862 Ha ypOKax sIBJICHUU
TEOPUU OTHOCUTEIBHOCTH
NpUBJIeUYCHNE BHUMaHHS 00yUYaIOMIMUXCs K
OTHOCUTENBHOCTH
bubnuorexa [IOK LIEHHOCTHOMY aCIIEKTy MU3y4aeMOro
37 OJIHOBPEMEHHOCTH. 3aMeIJICHNE .
https://m.edsoo.ru/ff0cfa42 Ha YpOKe Marepuaia (sBJICHHI, 3aKOHOB,
BPEMEHH U COKPAILLEHUE JITTMHBI
puboOpoB)
BKJIIOYCHHE B YPOK UHTEPAKTHBHBIX (OPM
paboThI, KOTOPBIE TOMOTAIOT MOAEPHKATh
DHeprus U UMITYJIbC
z MOTHUBAIMIO 00YYAIOLINXCS K TOTYYEHHUIO
PENATUBUCTCKON YaCTULIBI. bubnuorexa [IOK .
38 N 3HAHWH, HAJAKUBAHHUIO TTO3UTHBHBIX
CBs13b Macchl ¢ SHEPTUEN U https://m.edsoo.ru/ff0cfc68 N
MEXJIMYHOCTHBIX OTHOIIIEHUH B KJlacce,
UMITYJIbCOM. DHEPIHUsl TOKOS .
MIOMOTAIOT YCTaHOBJICHUIO 100pOXKenaTeTbHON
aTMocQepsl BO BpeMsl ypoKa
Konrponsnas padora «OnTHKa.
. bu6mmoreka [JOK
39 OcHOBBI cIELIMATIBHON Teopun
https://m.edsoo.ru/ff0cf6f0
OTHOCHUTEJILHOCTH»




Pasznen 4. KBAHTOBAS ®U3UKA

4.1 DJeMeHTHI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97¢c
NpUBJIeUYCHNE BHUMaHHS 00yUalOMIMUXCs K
®otounsl. opmyna [1nanka. bubnmoreka [JOK P y
40 1 LIEHHOCTHOMY aCIEKTy U3y4aeMbIX
DHeprus U UMIyJIbC POTOHA https://m.edsoo.ru/ff0cfel 6 .
Ha ypOKax sIBJICHUN
BKJIIOYCHHE B YPOK UHTEPAKTHBHBIX (OpPM
paboThI, KOTOPBIE TOMOTAIOT MOACPHKATh
OTKpbITHE U UCCIIEZIOBAaHUE MOTHUBAIMIO O0YYAIOLINXCS K TOTYYEHUIO
bu6mmoreka [JOK .
41 ¢dorospdexra. OnpiTer A. T 1 3HAaHUH, HAJTAKUBAHUIO TIO3UTUBHBIX
https://m.edsoo.ru/ff0cffc4 N

CroneroBa MEXJIMYHOCTHBIX OTHOIIECHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO 100pOKenaTeTbHON
aTMocQepsl BO BpeMsl ypoKa

3akonbl hoTtodddekra. MIPHUBJICYCHUEC BHUMAHHS 00YJArOIIHNXCS K

4 VYpaBHeHue DitHIITEHA 17151 ) bubnmoreka [JOK LIECHHOCTHOMY aCIEKTy U3y4aeMOoro
doroapdekra. «Kpacnas https://m.edsoo.ru/ff0d015¢ Ha ypoKe mMarepuaia (SBICHUH, 3aKOHOB,
rpanuna» Gortorddexra puboOpoB)

BKJIIOYCHHE B YPOK UHTEPAKTHBHBIX (OpPM
paboThI, KOTOPBIE TOMOTAIOT MOAEPHKATh

Hasnenue ceera. OnbiTs [1. H. MOTHBAIIHIO O0YYAIONTUXCS K MOTYICHHIO

bu6muoreka [JOK .
43 JlebeneBa. XuMuueckoe 1 3HAHUH, HATAXKUBAHUIO ITO3UTHBHBIX
. https://m.edsoo.ru/ff0d04a6 .

JieiicTBUE CBETa MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO 100pOKenaTeTbHON
aTMocQepsl BO BpeMsl ypoKa

TexHuueckue ycTpoicTsa u NpUBJIeUYCHNE BHUMaHHS 00yUYaIOMIMUXCs K

44 MIPAaKTUYECKOe PUMEHEHUE! 1 [IEHHOCTHOMY aCIIeKTy M3y4aeMOro
¢doro3nemeHT, GpoToaaTUHK, Ha YpOKe Marepuaia (sIBJICHHI, 3aKOHOB,

COJIHEYHast OaTapest, CBETOAHO/ pubopoB)

45 Pewenue 3amau o reme 1 bubnuorexa [IOK NPUMEHEHHE Ha YPOKE IPyNIOBOM paboThl WK




«ONeMEHTHI KBAHTOBOM ONTHKMY

https://m.edsoo.ru/ff0d0302

paboThI B Mapax, KOTOPBIE y4aT 00yJaroImuxcs
KOMaHIHOU paboTe U B3aUMOICHCTBHIO C
APYTUMH 00y4atOIMHCS

4.2 Crpoenue aToma https://m.edsoo.ru/7f41c97¢c
Monens aroma TomcoHa. NpUBJICUYCHNE BHUMAHHS 00yUYaIOMIUXCs K
46 Omnsite Pesepdopaa mo bubnmoreka [JOK LIECHHOCTHOMY aCHEKTY U3y4aeMbIX
pacCesIHUIO O-4aCTHLL. https://m.edsoo.ru/ff0d091a Ha ypOKax sIBJICHUU
[ImanerapHas MOJ€enb aToMa
NpUBJIeUYCHNE BHUMaHHS 00yUalOMMUXCsl K
bubnuorexa [IOK LIEHHOCTHOMY aCIIEKTy MU3y4aeMOro
47 IToctynartsr bopa .
https://m.edsoo.ru/ff0dOafa Ha YpOKe Marepuaia (sBJICHHI, 3aKOHOB,
puboOpoB)
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OpPM
paboThI, KOTOPBIE TOMOTAIOT MOAEPHKATh
N3ny4yenue u nornoueHue
MOTHUBAIMIO 00YYAIOLINXCS K TOTYYEHHUIO
(OTOHOB MpH Mepexojie aToma ¢ bubnuorexa [IOK .
48 3HAHWM, HATAKUBAHUIO TTO3UTHUBHBIX
OZHOI'0 YPOBHS 3HEPTUHU HA https://m.edsoo.ru/ff0dOafa .
. MEXJIMYHOCTHBIX OTHOIIIEHUH B KJlacce,
Ipyroui. Buasl crieKTpoB .
MIOMOTAIOT YCTaHOBJICHUIO 100pOXKenaTeTbHON
aTMocQepsl BO BpeMsl ypoKa
BonHOBBIE CBOCTBA YaCTHULI. NpUBJIeUYCHNE BHUMaHHS 00yUYaIOMIMUXCs K
Bounsl ne bporis. LIECHHOCTHOMY aCHEKTy U3y4aeMOro
49 KopnyckynsipHo-BOIHOBOM Bubmmorexa LIOK Ha YpOKe MaTepuaiia (sIBJICHHI, 3aKOHOB
yeRy https://m.edsoo.ru/ff0d0ca8 Y ’ ’
nyanu3M. CIIOHTaHHOE | prOOpOB)
BBIHYKJICHHOE U3IyUYEHHUE
4.3 ATtoMmHoOe s1APO https://m.edsoo.ru/7f41c97¢c
OTKpBITHE PaJOAKTUBHOCTH. NpUBJIeUYCHIE BHUMAHHS 00yUYalOMMUXCs K
bu6mmoreka [JOK
50 OmnsiTel Pesepdopaa mo LIEHHOCTHOMY aCIEKTy U3y4aeMbIX

OIMPCACIICHUIO COCTaBa

https://m.edsoo.ru/ff0d0fd2

Ha ypOKax sIBJICHUU




PaIMOAKTUBHOTO U3ITyUYEHUS
BKIJIFOUEHHUE B YPOK HHTEPAKTUBHBIX (hOpM
. paboThI, KOTOPBIE TOMOTAIOT MOAIEPIKATh
CgoiicTBa anb(da-, 6era-, ramma-
MOTHBAIIHIO O0YYAIONTUXCS K MOTYICHHIO
u3ilydeHus. BiausHue .
51 3HaHUH, HAJTAKUBAHUIO TO3UTHUBHBIX
PaIMOAKTUBHOCTHU HA KUBbIE .
MEKJIMYHOCTHBIX OTHOILIEHUH B KJacce,
OpraHu3Mbl .
MTOMOTAIOT YCTAaHOBIICHUIO JOOPOXKeIaTeTbHON
aTMocdepsl BO BpeMsl ypoKa
OTKpbITHE NPOTOHA U HEUTPOHA. MIPHUBJICYCHUEC BHUMAHHS 00YJArOIINXCS K
5 W3otomnel. Anba-pacma. bubnmoreka [JOK LIEHHOCTHOMY aCTIEKTY MU3y4aeMOro
DNEKTPOHHBIN U MO3UTPOHHBIN https://m.edsoo.ru/ff0d1162 Ha ypoKe Marepuana (SIBJICHUH, 3aKOHOB,
Oera-pacnan. ['amma-u3nydeHue prOOpOB)
HCIIOJb30BaHNE BOCIIUTATEIBbHBIX BOBMOXHOCTEN
DHeprus CBA3U HyKJIOHOB B cofiepaHus Y4eOHOTO MpeMeTa 4epes
saape. SlnepHble peakuum. JIEMOHCTPAIINIO O0YYarOIIUMCS TPUMEPOB
N bu6mmoreka [JOK
53 SAnepusiii peaktop. [Ipobremsl, OTBETCTBEHHOTO NIOBEIECHUS, IPOSBICHUS
https://m.edsoo.ru/ff0d1356
MEPCIIEKTUBBI, SKOJIOTUYECKUE YeJI0BEKOII00US U 100pOCepIeuHOCTH, Yepes
ACIIEKThI IAEPHON IHEPTETUKHU o00P COOTBETCTBYIOIIMX 3a7ad JIJISl PEIICHHS
MPOOJIEMHBIX CUTYAIIHA
DneMeHTapHbIe YaCTHULIBI. BKIIFOUEHHUE B YPOK HHTEPAKTUBHBIX (hOpM
OTtkpbITHE TO3UTPOHA. MeToabl paboThI, KOTOPBIE TOMOTAIOT MOAIEPIKATH
HAOIIO/ICHUS ¥ PETHCTPAIIH MOTHBAIIHIO O0YYAIONTUXCS K MOTYICHHIO
54 3JIEMEHTAPHBIX YaCTHUILI. bubmuorexa [IOK 3HAHUH, HATAKUBAHUIO ITIO3UTHUBHBIX
Kpyruslii cTon https://m.edsoo.ru/ff0d0e38 MEXJIMYHOCTHBIX OTHOILIEHUH B KJlacce,
«DyHnaMmeHTaIbHBIC MTOMOTAIOT YCTAaHOBIICHUIO JOOPOXKeNaTeTbHON
B3aUMOJIEUCTBUS. ENUHCTBO aTMocdepsl BO BpeMst ypoKa
(bu3nUecKoil KapTUHBI MUPa»

Paznen 5. 9JIEMEHTBI
ACTPOHOMMMU N




ACTPO®U3NKU
5.1 DJaeMeHTBHI aCTPOHOMHUHM U
7 https://m.edsoo.ru/7f41c97c
acTrpodu3uku
Bup 3Bé31HOTO HEODA. MIPUBJICYCHNE BHUMAHHS 00YJArOIINXCS K
55 Co3Be3nusl, spKue 3BE31bl, ) LIEHHOCTHOMY aCIEKTy U3y4aeMbIX
IUTAHETHI, UX BUAUMOE Ha ypOKax sIBJIEHUI
nsuxeHue. ColHeuHas cucTeMa
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OpPM
paboThI, KOTOPBIE TOMOTAIOT MOAEPHKATh
Connue. ConHeunas MOTHUBAIMIO O0YYAIOLINXCS K TOTYYEHHUIO
56 aKTUBHOCTb. VICTOYHUK SHEprUn 1 3HAHUH, HATAKUBAHUIO ITIO3UTUBHBIX
ConHia 1 3BE311 MEXKIUYHOCTHBIX OTHOIIICHUM B KJ1acce,
MIOMOTAIOT YCTaHOBJICHUIO 100pOKenaTeTbHON
aTMocQepsl BO BpeMsl ypoKa
3BE3/1bl, UX OCHOBHBIE BKJIIOYECHHE B YPOK HHTEPAKTHBHBIX (OpPM
XapaKTEPUCTUKU. 3BE31bI paboThI, KOTOPBIE TOMOTAIOT MOAEPIKAThH
IJIABHOH MOCJIE10BATEIBHOCTH. MOTHUBAIMIO O0YYAIOLIUXCS K TOTYYEHHUIO
57 BuyTpenHee cTpoeHue 3BE31. 1 3HAHUW, HATAXKUBAHUIO TTO3UTUBHBIX
CoBpeMeHHbIE PEACTABIECHUS O MEXJIMYHOCTHBIX OTHOIIIEHUH B KJlacce,
IIPOUCXOXKACHNUHN U 3BOJIOLUU MIOMOTAIOT YCTaHOBJICHUIO 100pOXKenaTeTbHON
ConHua u 3B€31 aTMocQepsl BO BpeMsl ypoKa
BKJIIOYECHHE B YPOK UHTEPAKTHBHBIX (OpPM
Mneunsiii [lyTe — Hamma paboThI, KOTOPBIE TOMOTAIOT MOAEPIKATh
lNanaktuka. [Tonoxenue u MOTHBAIIHIO O0YYAIOITUXCS K MOTYICHHIO
58 neuxxenne Connna B ['anakTuke. 1 3HAHWM, HaATAKUBAHUIO TTO3UTHUBHBIX
lNanakTuku. YEpHbIE ABIPHI B MEKJIMYHOCTHBIX OTHOILICHH B KJIacce,
A1Ipax rajJakKTUK MIOMOTAIOT YCTaHOBJICHUIO 100pOKenaTeTbHON
aTMocQepsl BO BpeMsl ypoKa




Bcenennas. Pa30eranue
59 rayiaktuk. Teopus bosbmoro 1
B3pbIBA. PEIIMKTOBOE U3IIyYeHHE.
Meraranaktuka
MCTIOJIb30BaHHE BOCIIUTATENBHBIX BO3ZMOKHOCTEH
coziepyKaHus y4eOHOro npenMeTa yepes
JEMOHCTPAINIO 00YYarOIUMCS IPUMEPOB
Hepemennsie npodiaembl
60 1 OTBETCTBEHHOTO MTOBE/ICHNUS, IPOSIBICHUS
aCTPOHOMMUU
YEIIOBEKOTIOOMS U TOOPOCEPACIHOCTH, Yepes
1oA00p COOTBETCTBYIOIINX 3a/]1a4 JIJIsl peIICHHS
POOIEMHBIX CUTYaIHi
NPUMEHEHHE Ha YPOKE IPyNIOBOM paboThl WK
Konrpomnsnas pabora P P 124 P
paboThI B apax, KOTOPHIE y4aT 00yJaromuxcs
61 «OIJIEMEHTBI aCTPOHOMMH U 1 . .
KOMaHIHOU paboTe U B3aUMOICHCTBHIO C
acTpOPUUKID
APYTUMH 00y4atOIMHCS
BKJIIOYCHHE B YPOK_MHTEPAKTHBHBIX (OPM
paboThl, KOTOPBIE TOMOTAIOT MOAEPHKATh
MOTHUBAIMIO 00YYAIOLINXCS K TOTYYEHHUIO
Pa3gen 6. OBOBIIAIOILIEE 4 . y y
3HAHUH, HAJIA)KUBAHUIO TIO3UTUBHBIX
INOBTOPEHHUE ’ .
MEXJIMYHOCTHBIX OTHOIIEHUH B KJlacce,
MIOMOTAIOT YCTaHOBJICHUIO 100pOXKenaTeTbHON
aTMocQepsl BO BpeMsl ypoKa
6.1 O0o0maroee NOBTOpeHUe 4 https://m.edsoo.ru/7f41c97¢c
O6o06muaromuii ypok. Posipb
($U3MKN ¥ aCTPOHOMUH B
6 3KOHOMUYECKOM, )
TEXHOJIOTUYECKOM, COLMAIbHOM
U 3TUYECKoi chepax
NesTeTbHOCTH YeJI0BEKa




63

O6o06maromuit ypok. Pois u
MECTO (PU3UKU U ACTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE
MUpa

64

O6o06mraromuii ypok. Posib
¢busnueckoii Teopun B
(bopMUpPOBaHUY MPEICTABICHUI
0 (pM3NYECKO KapTUHE MUPA

65

O6o06maromuit ypok. Mecto
¢u3nUecKoil KapTUHBI MHUpPa B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUM O IPUPOIE

Pe3epBHOe Bpems

https://m.edsoo.ru/7f41c97¢

66

PesepsHbIil ypok. MaraurHoe
1oJie. JNEeKTpOMarHuTHas
MHIYKIMS

67

PesepBHbIil ypok. OnTuka.
OcHOBBI cIELIMATIBHOM Teopun
OTHOCHUTEJIBHOCTH

68

Pesepnblii ypok. KBanrosas
¢u3uka. DIeMeHTHl aCTPOHOMUH
U acTpoU3UKU

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

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68







YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IVIS1 YYHEHUKA

METOANYECKHUE MATEPHUAJIbI IS YYUTEJIA

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPChBI CETU

HUHTEPHET
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