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1. MMAHUPYEMBbIE PE3YJIbTATbl OCBOEHUA YYEBHOIO NMPEOAMETA.

JInyHOCTHbLIMK pe3ynbTaTamMun o6yyeHUs h3nke B OCHOBHOM LUKOJSIE ABMAKOTCSA:

* (hbopMmnpoBaHMe No3HaBaTESbHbIX MHTEPECOB, UHTENNEKTYalTbHbIX M TBOPYECKMX CMOCOOHOCTEN yYaLLUXCS;

» yGeXaeHHOCTb B BO3MOXHOCTM MO3HAHUSA NpUpoabl, B HEOH6XOAMMOCTU Pa3yMHOro UCMOSb30BaHMA OOCTMXKEHUIA Haykn U TEXHOMNOIMn
ANs AanbHEWLWero pasBuUTUS YenoBeYeckoro obulecTBa, yBaKeHMEe K TBOPLAM HaykM U TEXHUKU, OTHOWEHME K DU3MKE KaK 3reMEHTY
obLeyenoBeyeckom KyrnbTypbl;

* CaMOCTOATESIbHOCTb B MPUOBPETEHNN HOBbIX 3HAHUW U MPAKTUYECKUX YMEHUN;

* FOTOBHOCTb K BbIOOpPY XXM3HEHHOrO NyTK B COOTBETCTBMM C COOCTBEHHBIMU MHTEPECAMN N BO3MOXKHOCTAMM

* MOTMBaUUsA obpasoBaTenbHON AEATENBHOCTYU LLUKONbHUKOB HA OCHOBE JIMYHOCTHO OPUEHTUPOBAHHOIO NOAX0A4a;

* hopMmnpoBaHME LLIEHHOCTHbIX OTHOLLEHWI APYT K APYrY, YY4MTEN0, aBTopam OTKPbITUA U M30BpeTeHnI, pesynbTataMm 0byyeHus.
MeTanpeamMeTHbIMU pe3ynbTataMmm ob6y4yeHUs pusnke B OCHOBHOM LUKOJe ABNSAIOTCA:

* OBTAaeHNe HaBblkaMN CAMOCTOATENbHOIO0 NPUOBPETEHUS HOBbIX 3HAHWUW, OpraHM3aunn y4ebHon AesaTenbHOCTU, MOCTAHOBKU LIENEN,
NNaHMPOBAHNSA, CaMOKOHTPOMNSA M OUEHKM pe3yribTaTOB CBOEW OEATENbHOCTU, YMEHUAMU NpeaBUAETb BO3MOXHblE pe3yrbTaTbl CBOUX
NEeNCTBUN;

* MOHMMaHME Pas3nNUYUN MeXay UCXOOHbIMU dakTamu U runotesamm Ansg ux oObsACHEeHUs, TEOPETUYECKMMMN MOOENAMM U pearnbHbIMU
obbekTamu, OBNageHue yHuBepcarnbHbIMU YYEOHLIMU OENCTBMSMM HaA NpuMepax rmnotes ans OObACHEHMSA U3BECTHbIX (PaKToB U
3KcnepuMeHTanbHON NPOBEPKM BblABUraeMbIX rmnoTes, pa3paboTkm TeopeTUYeCcKnX Moaenemn npoueccoB Unn SBeHUN;

* hbopMmnpoBaHMe yMeHNn BOCMPUHUMATL, nepepabaTtbiBaTb U NpeabsaBnAaTb MHOPMALMIO B CITOBECHOW, 0O6pa3HOM, CUMMBOJSIMYECKOWN
dopmax, aHanuampoBaTb M nepepabaTtbiBaTb MOMYYEHHYD WMH(OPMaLUUIO B COOTBETCTBUMM C MOCTaBMEHHbIMM 3agadamMu, BbIAENATb
OCHOBHOE cofepXaHue nNpoYMTaHHOro TEKCTA, HAaX04MTb B HEM OTBETbI HA MOCTaBIIEHHbIE BONPOCHI U U3naraTb ero;

* npuobpeTeHne onbiTa CaMOCTOATESNIbHOrO Noucka, aHanusa n otéopa MHGopMaLMM C UCNONb30BAHMEM Pa3MNUYHbIX UCTOYHUKOB U
HOBbIX MHOPMALMOHHbLIX TEXHOMOMMN AN peLleHns No3HaBaTeNbHbIX 3a4ay;

* pasBUTUE MOHOMNOIMMYECKON U ONANOrn4yeckon peydn, yMEHUs BbipakaTb CBOW MbICNIM U CMOCOBHOCTU BbiCnywmnBaTb cobeceaHuka,
NMOHMMAaTbL €ro TOYKY 3peHus, Npu3HaBaThb NpaBo APYroro YenoBeka Ha MHOE MHEHWUE;

* OCBOEHME NPUEMOB OENCTBUIN B HECTAHAAPTHLIX CUTYyaLMsIX, OBflageHne 3BPUCTUYECKMMN METO4aMM PeLLEeHNs Npobnem;

* (bopmmpoBaHne ymeHun paboTtaTb B rpynne C BbINOSIHEHMEM Pa3fNUYHbIX COUManbHbIX POnen, NpeacTaBnsaTb U OTCTaMBaTb CBOU
B3rnsagbl U ydexaneHns, BECTU AUCKYCCUIO.

O6wWwumMKu NnpeaMeTHbIMU pe3ynbTataMmm obyvyeHUs (pusmke B OCHOBHOM LUKOJIe SABNAIOTCA:

* 3HaHMA O Npupoae BaXHEMWMX UINYECKUX SBMNEHUN OKpYXXaloWero muvpa W MNoHMMaHWe CMbicra (U3NYecKMx 3akoHOB,
pacKpblBalOLLNX CBSA3b N3YYEHHbIX ABNEHUN;

* YMEHNSA NONb30BaTbCsA METOAAMWU HAYYHOro UCCNedoBaHUA ABNEHU NpMpoabl, NPOBOANTL HAabNaeHUs, NIaHMpoBaTb U BbINOMAHATD
aKcnepumeHTbl, obpabartbiBaTb pe3ynbTaTtbl U3MEPEHU, NpeacTaBnsaATb pes3ynbTaTbl U3MEPEHUN C MOMOLLBbID Tabnuu, rpadukoB u



dopmyn, obHapyxuBaTb 3aBMCUMOCTM MexXay (PU3NYECKMMU BENUYMHAMMU, OOBACHATH MNONMyYEHHble pe3ynbTaTbl U Aenatb BbiBOAbI,
oLeHMBaTb rpaHULbl MOrPELLHOCTEN pe3ynbTaToB U3MEPEHWI;

* YMEHUS NPUMEHATb TEOpeTMYEeCKMEe 3HaHUS MO (PU3MKE Ha MpakTuke, pewwatb Pu3ndeckne 3agavym Ha NpUMEHEHUE MOJSTyYEHHbIX
3HaHUN;

* YMEHMS U HaBblkM NPUMEHATb MOSTyYEHHbIE 3HAHUA AN OOBACHEHUA NPUHUMNOB AENCTBUS BaKHEWMLLINX TEXHUYECKUX YCTPOWUCTB,
peLleHns NpakTU4eckux 3agay noBceaHeBHOM XN3HU, obecnedeHns 6e30nacHOCTM CBOEN XM3HWN, paLnMoHanbHOro NpMpoaonofb30BaHUs u
OXpaHbl OKpYy>KatoLen cpeabl;

* bopMmnpoBaHme ybexaeHnsa B 3aKOHOMEPHOM CBA3U M MO3HABAEMOCTU SABIEHUI Npupoabl, B OOBEKTUBHOCTU HAY4YHOrO 3HaHMWS, B
BbICOKOW LIEHHOCTU HayKu B pasBUTUN MaTepuanbHON U yXOBHOW KynbTypbl SIOOEN;

* pasBUTME TEOPETUYECKOIO MbILLIIEHUS HA OCHOBE POPMMPOBAHNA YMEHUIN YCTaHaBNMBaTb (akTbl, pasnuyaTb NPUYMHbI U CNeacTBUS,
CTPOMUTb MOLENW W BblABUraTb rMNOTE3bl, OTbICKMBATb W (POpPMYyNMpoBaTb [JoOKasaTenbCTBa BbIABUHYTbIX rMMNOTE3, BbIBOAUTL U3
aKcnepumMeHTanbHbIX 0aKTOB 1 TEOPETUYECKNX Mogenen onsnveckmne 3aKoHbl;

* KOMMYHUKaATUBHbIE YMEHNA AOKNaAbIBaTh O pe3yribTaTtax CBOero UCcrneaoBaHusl, y4actBoBaThb B UCKYCCUU, KPATKO M TOYHO OTBEYaTb
Ha BOMpPOCHI, UICNOSIb30BaTb CAPAaBOYHYIO NUTEpaTypy U ApYyrne NCTOYHUKN MHopMaunu.

YacTHbIMM npeaMeTHbIMU pe3ynbTatamm o0O6yyeHMs U3nke B OCHOBHOWM LUKOJNE, Ha KOTOpPbIX OCHOBLIBAKOTCA oO6OLMe
pe3ynbTaTbl, ABNAIOTCA:

- NOHUMaHMe 1 CNOCOBHOCTb OOBLACHATL Takne manvecKue sIBIEHUS, Kak NPoLLEeCChbl UCNapeHUst N NaBfeHns BewecTBa, oxnaxaeHme
XNOKOCTU NPU UCNaApPEHNN, U3MEHEHME BHYTPEHHEN SHEPrUM TeNna B pe3ynbTaTte Tennionepenayn unn paboTbl BHELUHUX CUM, SneKTpu3auns
Ten, HarpeBaHMe MPOBOOHMKOB 3NEKTPUYECKMM TOKOM, OfIeKTPOMarHUTHasi MHAOYKUUA, OTPaXkeHWe W nperioMreHne cBeTa, aucnepcus
cBeTa, BO3HUKHOBEHMWE NMHENYATOrO CrnekTpa NsnyvyeHuns;

- YMEHUA U3MePATb TemnepaTypy, KONMYEeCTBO TennoTbl, YAErbHY TEennOeMKOCTb BeLlecTBa, YAENbHYH TennoTy nraBfeHns
BELLECTBA, BMaXHOCTb BO34yxa, CWUMY 3IEKTPUYECKOro TOKa, 3NIEKTPUYECKOE HanpshkeHne, INeKTPUYecKUn 3apsag, dNeKTpuyeckoe
conpoTusrneHne, PoKyCHoOe paccTosiHMe coburparoLen NnMH3bl, ONTUYECKYHO CUNY JNTNH3bI;

- BNageHne aKkcnepumeHTasnbHbiIMM MeTo4aMu UCCReLoBaHUsS B MNpPoLiecce CaMOCTOATENbHOrO U3-YeHUs 3aBUCUMOCTW CUibl TOKa Ha
yyacTke Lenu OT 3MEKTPUYECKOro HamnpsiKeHUs, 9NeKTPUYECKOro COMpOTUMBMEHUS NPOBOAHMKA OT ero AfMHbI, nfowagn nonepeyvyHoro
ceyeHnsa n matepuana, HanpasneHns MHAYKUMOHHOIO TOKa OT YCNOBUI €ro Bo3byXaeHWS; yrna oTpakeHus oT yrna nageHus CBeTa;

- NTOHUMAHME CMbICMa OCHOBHbIX (PU3NYECKMX 3AaKOHOB M YMEHME MNPUMEHATb MX Ha MPAaKTUKE: 3aKOH COXPAHEHUs SHEepruun, 3akoH
COXpaHeHUs aneKkTpuyeckoro 3apsga, 3akoH Oma ansa yvyactka uenu, 3akoH [xoynsa-JleHua;

- MOHUMaHUe MNPUHUUNOB OENCTBMS MalUMH, NPUOOPOB U TEXHMYECKUX YCTPOMCTB, C KOTOPbIMM KaXKObld 4YenoBeK MOCTOSAHHO
BCTpevaeTcHa B NOBCEAHEBHOM XN3HU, U cnocoboB obecneyeHnst 6e3onacHOCTM NPU UX NCMONb30BaHWUU;

- oBnageHue pasHooOpasHbiMM crnocobamu BLIMOMHEHUS PacYeTOB ANS HaXOXOEHWS HEU3BECTHOW BENUYUHbI B COOTBETCTBUWN C
YCNOBUSIMM NOCTaBIEHHOM 3a4a4n Ha OCHOBAHUM UCMNOSIb30BaHUS 3aKOHOB (PU3MKK;

- YMEHME UCNoNb3oBaTb NOSTyYEHHbIE 3HaHUA, YMEHUS U HaBblKM B MOBCEQHEBHOW XM3HU (ObIT, 9KONOrns, OXpaHa 340pPO0Bbsl, OXpaHa
oKpyXatoLien cpeqpbl, TeExHUKa 6esonacHoCcTu 1 ap.).



2.COOEPXXAHUE YYEBHOI'O NMPEOMETA.

Paspen 1. TennoBsble sBNneHus (26 yacos)

Tennosoe gswxeHne. TepmomeTp. CBsA3b TemnepaTtypbl CO CpeHEN CKOPOCTbIO ABWXKEHUS ero mornekyn. BHyTpeHHsis aHeprus. [1Ba cnocoba
N3MEHEeHNs BHYTPEHHEW aHepruu: Tennonepegada v pabota. Bugbl Tennonepegaun. KonnyectBo TennoThbl. YaenbHas TensoeMKOCTb BellecTsa.
YaenbHasa Tennota CropaHns Tonnmea. 3aKkOH COXPaHEHUS SHEPrMM B MEXaHUYECKUX U TENSOBbLIX NpoLeccax.

ArperaTHble COCTOSIHUA BellecTBa. [1naBneHne n oTeepaeBaHue Ten. TemnepaTtypa nnaeBneHunsa. YaenoHas Tennota nnasneHund. Vicnapexuve u
KoHAeHcauus. HacbiweHHbln nap. OTHOcUTenbHas BIaXHOCTb Bo3gdyxa W ee maMmepenue. [NcmuxpomeTp. KuneHue. 3aBUCUMOCTb TemnepaTtypbl
KMNeHnMs OT pfaBrneHus. YaenoHas Tennota napoobpasoBaHus. OObACHEHME WM3MEHEHMS arperaTtHbiX COCTOSHUM Ha OCHOBE MOJSEKYMsipHO-
KMHEeTUYeckux npencrasneHuin. [NpeobpasoBaHus 3SHepruv B TennoBblX ABuratensx. [suratenb BHYTpeHHero cropanud. [lapoBasa TypbuHa.
XonoguneHuk. KMNO Tennosoro gsuratens. Jkonorn4yeckne npobnembsl NCNONb30BaHUSA TEMMOBbLIX MaLUWH.

LemoHcmpayuu.

M3meHeHne aHeprun Temna npu coBeplieHun paboTbl. KoHBekuusa B XuakocTu. Tennonepefada nytem usnyvyeHus. CpaBHeHWe yaernbHbIX
TEnnoeMKOCTEN PasfinyHbIX BELLECTB.

AeneHne ncnapeHus. KuneHve Boabl. 3aBUCUMOCTb TEMMepaTypbl KMNeHUs oT AasrneHus. [naBneHve n Kkpuctannusauusa sellecTs. NamepeHue
BNaXXHOCTN BO3yxa NCUXPOMETPOM. YCTPOMCTBO YETbIPEXTAKTHOIO ABUraTeNsa BHYTPEHHErO CropaHus. Y CTPOMCTBO NapoBON TypOUHBbI.

JlabopamopHbie pabomei:

— CpaBHeHVe KonmyecTB TeNOoThl NPU CMELLMBAHUN BOAbI pa3HOW TemnepaTypbl.
— WamepeHne yaenbHOW TENNOEMKOCTN TBEPAOro Tena.
— WamepeHne oTHOCUTENbHOW BNa)XXHOCTU BO3yXa.
AkmyanbHasi memamuka OJsisi pe2uoHa
Mcnonb3oBaHne wmaTepuanoB C HU3KOW TennonpoBOAHOCTbID B CTPOUTENbCTBE, W3YYEeHWEe BOMPOCOB 3JHeprocbepexeHns: npounsBoLCTBO
kepamuyeckoro kmpnvya OO0 «[JopcTpon — uHBecT» r. Awmm.
Cnocobbl nsmepenna TemnepaTtypbl BO3ayxa, BoAbl, MOYBbl, HEPTENPOAYKTOB, MOMOYHbLIX NPOAYKTOB, BNAXHOCTU BO34yXa.
Y4yeT TeMmnepaTtypbl U BIIaXXHOCTM BO3JyXa B MPON3BOACTBE KOHAUTEPCKUX nsgenun (KoHgutepckoe npons3sBoacTeo).
MpuHUMN gencTBnsA NapoBbIX U ra3oBbiX TYpPOUH, ncnonbdyembix Ha TOL.
Mcnonb3oBaHue paHHbIX O TemrnepaTtype BOAbl B TepMalibHbIX MCTOYHWMKaX caHatopusa «MWwumckui» B pacdeTHbIX 3agjadvax C NpUMeHeHuem
ypaBHeHUs Tennosoro banaHca.
Ncnonb3oBaHne nHdopMmaumm 06 MHBECTULMOHHBIX MPOEKTax arponpoMbILSIEHHOrO Komnsekca u nuweson npombiwneHHoctn 3A0 «lMnemsaBop
«HKOBunenHbIny [NA cOCTaBNEHUS YCNOBUN U PELLEHUs 3a4a4 Ha TENOBbIE NPOLECCHI.
NHTerpauusa npeamMeToB eCTECTBEHHOHAYYHOro LnKna
Bruonoruna: Tepmoperynauusa (8 knacc), ra3oobMeH B Nerkux n TKaHsix, napumansHoe gasrneHve
Xnmus: BeELLECTBO, MOSEKyINbl, aTOMbl, KONMMYECTBO BellecTBa (8 knacc); TennoBble 3(deKkTbl: 9K30 U IHAOTEPMMYECKMe peakumm (8 knacc),
arperaTHble COCTOSIHUS BeLecTBa, KpucTannuyeckue peweTkn (8 knacc)
NHdopmaTurka: MoaenvpoBaHue npoueccos, rpaduky, Tabnuubl, AnarpaMmmbl, pelleHne 3agad no anroputmy (Bce Knacchbl);
eorpadusa:TepmomeTp (6 Kracc); BuAabl TonnvMBa WM ux nonydeHve (9 knacc); 3arpss3HeHue cpefbl npoaykramu cropaHus tonnvea (9 krnacc),
KpyroBopoT BoAbl B npupoae B Teme «Atmocdepar (6-8 knaccel); knumaTt Poccum (8 knacc); coBpeMmeHHas metannyprud (9 knacc).




Paspgen 2. dnekrtpuyeckue saBneHus (26 yaco)

OnekTpusauma Ten. [1Ba poga anekTpuyeckux 3apagos. [MpOBOAHWMKWM, HENPOBOOHMKM (OMANEKTPUKM) U NOnynpoBoAHUKW. B3anmopenctsue
3apsHKEHHbIX Ten. JnekTpuyeckoe none. 3aKOH COXpPaHeHWsA anekTpuyeckoro 3apsga. [envmocTb anekTpudeckoro dapsga. OnektpoH. CTpoeHue
aTOMOB.

OnekTpuyecknn TOK. [anbBaHW4YEeCKME 3dNeMeHTbl U akKyMynaTopbl. [enCTBUA anekTpudeckoro Toka. HanpaBneHue 3neKTpU4ecKoro TOKa.
ornekTpuyeckass uUenb. JNeKTpuyecknin TOK B MeTannax. Hocutenn anekTtpuyeckoro Toka B MNOSYNPOBOAHUKAX, rasax W 3neKkTposiTax.
MonynpoBoaHukoBbie Npnbopbl. Cuna Toka. AMNepMeTp. DnekTpuydeckoe HanpshkeHne. BonbTmeTp. dnekTpudeckoe conpoTtusrneHme. 3akoH Oma gns
ydyacTka 3rekTpuyeckon uenun. YOenbHoe arnekTpuyeckoe conpoTtusneHue. PeoctaTbl. [locnepoBatenbHoe W napannenbHoe COoeauHEHUs
NPOBOAHWKOB.

PaboTa n MowHOCTb Toka. KonnyectBo TennoThl, BbigenseMoe NpoBOAHNKOM C TOKOM. Jlamna HakanMBaHus. OneKkTpuyeckne HarpeBaTesibHble
Npubopbl. DNEKTPUYECKUI CcHETUMK. PacyeT anekTpoaHeprum, notpebnsemon anektponpmbopom. KopoTkoe 3ambikaHue. [naBkue npegoxpaHuTenu.

LemoHcmpayuu.

OnekTpusauna Ten. [iea poga anekTpuyeckmx 3apsagoB. YCTPONCTBO M AeNCTBME anekTpockona. MNpoBOogHMKN U U30NATOPbLI. DNekTpu3aums yepes
BNusHue. NepeHoc aneKkTpnyeckoro 3apsaa ¢ O4HOro Tena Ha gpyroe. ICTOYHUKM MOCTOSAHHOrO Toka. CocTaBrieHne SneKkTpuYecKon uenu.

JlabopamopHbie pabomei:

— Cobopka anekTpuyecKkom Lenu u usMepeHue Cunbl ToKa B ee pasnuyHbIX yyacTKax.

—  WN3mepeHune HanpsXXeHWst Ha pasriMyHbIX y4acTKax aneKkTpudecKom Lenwu.

— PerynupoBaHue cunbl Toka peoctaTtom.

— WNamepeHune conpoTuBNEHNa NpOBOLHMKA NpY MOMOLLM aMmnepmMmeTpa 1 BonbTMeTpa. ViamepeHne paboTbl 1 MOLLHOCTM 3NIEKTPUYECKOro TOKa B

3reKTpuyeckon namne.

AkmyanbHasi memamuka OJsisi pe2uoHa
Y4YyeT cTaTU4eCcKoro afekTpruyecTsa Npy TPaHCNOPTUPOBKE N XpaHEHUN Xxuakoro Tonnmea B pabote TOL, A3C. Y4yeT ctatnyeckoro anekrpnyecTaa npu
nepepaboTtke n KonyeHun poibbl Nwmnm, Npon3BoOACTBEHHbIN KOMNNEKC NepepaboTkm pbibbI.
[MpuMeHeHre nNpMbopoB, OCHOBAHHBIX Ha BIIMSHUKN 3MEKTPUYECTBA Ha 340POBbE YerioBeka CaHaTOPHO-KYPOPTHbLIE KOMMSEKCHI perMoHa.
Ncnonb3oBaHne nHpopmauumn 06 anekTpocHabXeHun NpeanpuaTnin permoHa B Ka4ecTBe AaHHbIX 4151 COCTaBNEHNSA N PELLEeHNS pacyeTHbIX 3agau.
WHTerpaumsa npegMeToB eCTECTBEHHOHAYYHOro LIMKIa
Buonorus: pednektopHasa perynauuns, pasHocTb noteHumnanos (8 knacc)
Xumus: anektponus (9, 11 knaccel); CTpoOeHne NPOBOAHMKOB, NOMAYNPOBOAHMKOB U AM3anekTpukos (9, 11 knacc)
NHdopmaTurka: MogenmpoBaHue npoueccos, rpadmky, Tabnvubl, AnarpaMmmbl, pelleHne 3agad no anropmutmy (Bce Knacchbl)

Paspgen 3. dnekrpomarHuTHble siBNeHusi(7 4acoB)

MarHuTHoe nonie Toka. QNEeKTpPoOMarHuTbl U UX NPUMeEHeHune. MoCTosHHbIE MarHuTbl. MarHuTHoe none 3emnun. MarHutHble Oypu. [ewncTtsue
MarHUTHOro Noss Ha NPOBOLHMK C TOKOM. JrekTpoasuratenb. JuHamMuk 1 MUKPOOH.

LemoHcmpayuu.

OnbIT OpcTena. MNpuHUMn 4encTBUs MUKPOGOHA U rPOMKOrOBOPUTESS.

JlabopamopHbie pabomei:

— Cbopka anekTpomMarHmta n ucrnblTaHme ero A4encTBus.




— WN3yyeHne anekTpuyeckoro AsuraTerns NOCTOAHHOrO Toka (Ha mogernm).
AKkmyanbHasi memamuka OJisi pe2uoHa
MpuvHUMN nepefavn 3NEKTPOIHEPrMm Ha paccToaHue, paboTa NoACTaHUMKW, pacnpefenuTenbHblX  TpaHcdopmaTopoB. Mcnonb3oBaHue
anekTpoaBuraTtenen Ha npou3BoACTBE, B CEflbCKOM XO35IMCTBE, TpaHcnopTe, HedTerasoBon oTpacnu. Pabota Nwummckon meTeoponornyeckon
CTaHUMM, BNIMSHME MEeTeonoKasaHumn Ha 300poBbe M 6e30NacHOCTb YenoBeka.
WHTerpaumsa npegMeToB eCTECTBEHHOHAYYHOro LIMKIa
NHdopmaTmka: MogenmpoBaHue npoueccos, rpadmky, Tabnuubl, AnarpaMmmbl, pelieHne 3agad no anroputmy (BCe Knacchbl);
"eorpadus: anbTepHaTMBHasA anekTpoaHepreTuka (9 knacc); komnac (5 knacc); atmocgepa, marHuTHble 6ypu (6-8 knaccol)

Paspen 4. CeeTtoBble fABneHus (10 yacoB)

NcTouHunkn ceeta. MNpamonuHenHoe pacnpocTpaHeHne cBeTa B ogHopogHou cpene. OTpaxeHne cBeTa. 3akoH oTpaxeHus. [nockoe 3epkaro.
MpenomneHune ceeTa. JInH3a. POKYCHOE pacCTOsiHME M ONTUYEecKasa cuna NuH3bl. MNMocTpoeHne nsobpaxeHnn B NMH3ax. Na3 kak ontTuyeckas cuctema.
HedekTbl 3peHuns. Ontmuyeckme npmbopsbl.

LemoHcmpayuu.

McTouHukn ceeTa. NpsamonuHenHoe pacnpocTpaHeHne ceeTa. 3akoH oTpaxeHus ceeta. M3obpaxkeHne B nnockom 3epkane. lNpenomneHve ceeTa.

Xoa nyyen B cobuparowen n paccemsarolen nuHsax. MNonyyeHne msobpaxeHun ¢ NOMOLLbIO NMH3. MprHUMN OeNCTBUSA NPOEKUMOHHOro annaparta.
Mopaenb rnasa.

JlabopamopHbie pabombi:
— [NonyyeHune n3obpaxkeHna Npy NOMOLLM FNNH3bI.

AkmyanbHasi memamuka OJisi pe2uoHa
[MpMMeHeHre 3aKOHOB OMTUKU B 060pyaOBaHUK, MPUMEHSAEMOM ANA ANarHOCTMKM 3abonesaHni u nevyeHmm B paborte opTanbMOnornyeckmx LeHTpos,
o TanbMoNorM4ecknx KabMHETOB NOSNMKITMHUK N anTeK, BONIOKOHHOM ONTUKe (LMdpOBOE TENEBUAEHNE, MHTEPHET).
WHTerpaumsa npegMeToB eCTECTBEHHOHAYYHOro LIMKIa
Buonorus: rnas, gedekTbl 3peHus (8 knacc)
NHdopmaTurka: MoaenvpoBaHue npoueccos, rpaduki, Tabnvubl, AnarpaMmmbl, pelleHne 3agad no anroputmy (Bce Knacchbl);

TEMATHYECKOE INIAHUPOBAHHME, B TOM YHCJIE C YYETOM PABOYEHN ITPOI'PAMMbI BOCIIMTAHUS C YKASAHHEM KOJIMYECTBA
YACOB, OTBOAUMBIX HA OCBOEHHE KAK/IOU TEMbI



Nen/n | Paspen/Tema ypoka Yachbl
1 TennoBble ABNeHUNA 26
1 CTpoeHue BeLlecTBa. 1
2 TennoBoe aBuxeHue 1
3 BHyTpeHHss aHeprus 1
4 Cnocobbl NI3BMEHEHNSA BHYTPEHHEN SHEPTUM 1
5 TennonpoBOAHOCTb 1
6 KoHBekuums 1
7 N3nyyeHve 1
8 YpenbHasa TensioeMKoCTb BellecTsa 1
9 PelweHuve 3agay Ha pacdeT KonmvyecTBa TennoThbl BblAENMBLLEECH MPU HarpeBaHun BellecTsa 1
10 JTabopaTopHas pabota Ne1 «CpaBHeHME KONUYECTB TENMOTLI NPY CMELLUMBaHMM BOAbI pa3HOW TeMmnepartypsbl 1
11 JTaBopaTtopHas paboTta Ne2 «N3mepeHue yaenbHON TeNIOEMKOCTM TBEPAOro Tenay 1
12 PeweHuve 3agay Ha pacyeT KonmyecTsa TennoThl BblAENUBLLUEECS NPU HarpeBaHWUn BeLlecTBa 1
13 OHeprus Tonnuea 1
14 3aKOH COXpaHEeHNsA 1 NpeBpaLlLeHns SHeprnm 1
15 KoHTponbHas paboTta Ne1 no teme "TennoBbie sBneHns" 1
16 lnaBneHve n otBepaeBaHne KpUCTanIMyeckmx Ten 1
17 'padmk NnnaBneHna 1 oTBepLAEBAHUSA KPUCTANIMYECKNX TES 1
18 PelweHne 3agad Ha nnasneHne n oTBepaeBaHne 1
19 McnapeHue n KoHgeHcauus 1
20 KuneHnune. BrnaxHocTb Bo3gyxa 1




21 JNNabopaTtopHas paboTta Ne3 «M3mepeHne BnaxxHOCTN BO3ayxa» 1
22 PeleHne 3agad Ha pacyeT KonuyecTBa TeNMNOTbl NPU N3MEHEHUM arperaTHOro COCTOAHNS BelecTBa 1
23 [BuraTtenb BHYTPEHHEro cropaHus. 1
24 KMO TennoBoro gsuratensa 1
25 PeweHwne 3agay no teme «/I3mMeHeHne arperaTHOro COCTOSIHUA BeLecTBay 1
26 KoHTponbHas paboTta Ne2 no Teme «/I3meHeHune arperatHoro COCTOSAHNSA BELLLECTBaY 1
2 AneKkTpuyeckue siBfeHus 26
27 AnekTpusauns Ten 1
28 [MpoBOOHUKN W ONINEKTPUKM 1
29 nekTpuyeckoe nose. ONeKTpoH 1
30 CTtpoeHue aToMOB. 1
31 ONeKTpUYECKNin TokK 1
32 nekTpuyeckas Lenb U ee CoCTaBHbIE YacTn 1
33 XapaKkTepucTUKM 3NIEKTPUYECKOro ToKa 1
34 PeleHne 3agad Ha pacyeT curbl TOKa HanpsXKeHNS SNeKTPUYECKOro Toka 1
35 JTabopaTopHas pabota Ne4 «CHbopka aneKTpn4ecKon Lenm n namepeHne Curbl Toka Ha ee pasnuyHbIX 1
y4acTKax»
36 OnekTpnyeckoe ConpoTuUBeHne 1
37 JTabopaTopHas pabota Ne5 «M3mepeHne HanpshkeHUs Ha pasnnyHbIX ydacTKax Lenny 1
38 Pac4yeT conpoTmBneHnsi NpoOBOAHNKOB. YAeNbHOE CONPOTUBIIEHNE 1
39 3akoH Oma ansa ydactka uenu 1




40 JNNabopaTtopHas paboTta Ne6 «PerynupoBaHune cunbl TOka peoctaTtom» 1
41 JTaBopatopHas paboTta Ne7 «MN3mepeHne conpoTUBNEHNSA NPM NOMOLLM aMnepMeTpa U BoNibTMeTpay 1
42 PeweHuve 3agay Ha npumeHeHne 3akoHa OMa ans ydacTka uenm 1
43 Buabl coegmHeHus npoBOgHMKOB 2
44 PeweHve 3agay Ha coeHeHNe NPOBOHUKOB 1
45 PaboTa 1 MOLLHOCTb 3rEeKTPUYEeCKoro Toka 1
46 JTabopaTopHas pabota Ne8 «M3mepeHne MOLHOCTU 1 paboThbl TOKa B 9NEKTPUYECKON Namne» 1
47 3akoH [bxoynsa-JleHua. KoHgeHcaTop 1
48 OneKkTpnyeckne HarpeBaTerbHble NPUGopLI 1
49 PeweHune 3agay no teme «OnekTpuyeckme siBeHNa» 1
50 KoHTponbHas pabota Ne3 no Teme «3nekTpnyeckme aBneHna» 1
3 OneKTpOMarH1UTHbIe ABNEHUs 7
51 MarHutHOe none 1
52 [MpnmeHeHne aneKkTpoMarHMToB 1
53 JTabopaTopHas pabota Ne9 «Cbopka anekTtpomMarHmta n ucnbliTaHne ero A4encTems» 1
54 MocTosAHHbLIE MarHmTbl. MarHuTHoe none 3emnu 1
55 [enctemne MarHUTHOro Nosns Ha NPOBOAHUK C TOKOM 1
56 YCTPOMCTBO 3NEKTPOU3IMEPUTENBbHBLIX NPUBOPOB 1
57 JTabopaTtopHas paboTta Ne10 «N3ydeHme anekTpnieckoro AsuraTens NoCTOAHHOro Toka (Ha Mogenun)» 1
4 CBeTOBbIE ABNEHUA 10




58 McTouHnkn ceeta. PacnpoctpaHeHue ceeTa

59 OtpaxeHune ceeTa. 3akoHbl OTpaxXeHus ceeTa .[1nockoe 3epkano

60 [MpenomneHuve ceeTta

61 JInH3bl. OnTryeckas cuna NuH3bI

62 N3o06paxeHns, naBaemMble NUH30M

63 JTabopaTopHas pabota Ne11 «[lMonyyeHne nsobpaxeHnsa npy NOMOLLM FINH3bI»
64 [ma3 u 3peHue

65 PeweHne 3agad no teme «CBETOBbIE SBMEHUAY

66 KoHTponbHas paboTta Ne4 «CBeToOBbIE SAIBNEHUSA»

67

CBeToBble ABreHus




Yuutenb

CamcblkuHa O.B

Knacc 8AB,B.,[

KonnyectBo y4ebHbIX YacoB68 u.

KonuyecTtBo y4ebHbIX YacoB B HeAENHO 2 4.
lMnaHnpoBaHMe COCTaBMEHO Ha OCHOBE NMporpammbl A4ns oduweobpasoBaTenibHbIX WKOM noa pegakumen E.M.I'ytHuk, A.B.IMepblwknHa..
YyebHuk: A.B.MepbiwknH. dunsmka. 8 kn. M.: poda, 2014

MpunoxeHwue Kk paboden nporpamme no usmke

no dumsnke

Ha 2023- 2024 y4ebHbIvi rog

KANEHOAPHO-TEMATUYECKOE NJIAHUPOBAHUE MO NPEOAMETY ®U3UKA

Ne Pasgen Tema ypoka Kon-eo Twun ypoka XapakTepuCTnKM OCHOBHbIX BUAOB Hata
ypoka YyacoB OEeATENbHOCTY yYalLMXCs nnax dakT
1 CTtpoeHue BelyecTBa. 1 Ypok OOBbACHATL ONbIThI, NOATBEPXKAAOLMNE

YCBOEHMS MOJEKYNSIPHOE CTPOEHME BELLEeCTBa,
HOBbIX OpPOYHOBCKOE OBWXKEHMWE; CXEMATUYECKU
3HaHWN n3obpaxaTtb MOMNeKyrbl BOAbl U KUCIOPOAa;
onpegenaTe pa3Mep MarnbiX Ter; CpaBHMBATb
pa3Mepbl MOMNEKyNn pasHbiX BELLECTB: BOAbl,
BO3ayXa; OOBACHSATL: OCHOBHbIE CBOMCTBA
Morekyrn, usndeckme sBrneHus Ha OCHOBE
3HaHWN O CTPOEHUM BelllecTBa
2 TennoBoe ABUXeEHUE 1 Ypok O6BbACHATL TENNOBLIE ABNEHUS,
YyCBOEHMS XapakTepusoBaTb TENMOBOE ABMeHue,
HOBBbIX aHanuampoBaTb 3aBMCMMOCTb TeMnepaTypbl
3HaHWN Tena OT CKOPOCTM ABWXXEHUSA €ro MOMeKyr.
3 BHyTpeHHss aHeprus 1 Ypok Habntogatb 1 uccnegoBath NpeBpaLlleHne
YCBOEHMS 3HEpPrMn Tena B MexaHN4ecKknx npoueccax.
HOBbIX MpuBOOUTL NPUMEPDLI NPEBPALLEHNS SHEPTUN
3HaAHUN npu nogbeme Tena, ero nageHuu. lasatb
onpegerneHne BHyTPEHHEN SHepruv Tena kak
Tennosble CYMMbl KNHETUYECKOW SHEPTM OBUXEHUSA €ro
siBNeHns YacTuy U NOTEHLMAaNbHOW 3HEePrnn nx
B3aMMOJEeNCTBUS
4 Cnocobbl U3MEHEHUS BHYTPEHHEN 1 Ypok OBbACHATE M3MEHEHUE BHYTPEHHEN 3Heprm
aHepruu npuMeHeHus | Tena, Koraa Hag HUM coBepLuatoT paboTy nnm
3HaHURN, Teno cosepluaet paboty. MNepeyncnaTb
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YMEHUN " CrnocoObl NU3MEHEHNST BHYTPEHHEN 3HEPIUN.
HaBbIKOB. MpuBOAWTL NPUMEpPLI UBMEHEHNSI BHYTPEHHEN
3Hepruu Tena nytem coeepLueHus paboTtbl 1
Tennonepeaayu. NMpoBoanTb OMNbIThl NO
N3MEHEHUIO
TennonpoBogHOCTb Ypok Ob6bACHATL TeNnoBble ABMEHWUS HA OCHOBE
NPUMEHEHUS | MOMNEKYNAPHO-KMHETUYECKON TEOPUN.
3HaHWMN, MpuBOAUTL NpUMeEPLI Tennonepeaayn nyTem
YMEHUI " TennonposoAHocTu. NposoanTtb
HaBbIKOB. nccregoBaTeNbCKUN 3KCMEPUMEHT MO
TennonpoBOAHOCTM pasfnnyHbIX BELLECTB U
denatb BbIBOAbI
KoHBekuunsa Ypok MpuBoAUTL NpUMeEpLI Tennonepegaydm nytem
NMPUMEHEHUST | KOHBEKUMMW U N3NyyYeHns. AHanM3npoBaTb, Kak
3HaHUN, Ha NpakTUKe Y4UTbIBAKOTCSA pasnuyHble BUAbI
YMEHUA n Tennonepepayn. CpaBHuBaTth BUAbI
HaBbIKOB. Tennonepenayv
NanyyeHune Ypok
NPUMEHeHNs
3HaHWUMN,
YMEHUN U
HaBbIKOB.
YpoenbHasa TENNI0OEMKOCTb BeLLeCcTBa Ypok Haxoantb cBs3b Mexay eauHuuamu, B
NMPUMEHEHNST | KOTOPbIX BbIPaXaloT KONMYECTBO TennoTbl [k,
3HaHWUNA, k[, kan, kkan. CamoctosaTensHo pabotaTthb C
YMEHUN U TeKcToM y4yebHuka
HaBbIKOB. OO6BbACHATL PUINYECKNI CMBICT YOENBHON
TennoeMKoCcTH BeLlecTB. AHanNM3npoBaTb
TabnuyHble gaHHble. MNpuBoaUTL NPUMEPHI,
NPUMEHEHMUS Ha NPaKTUKE 3HAHWUI O
pasnuYHon TENNOEMKOCTU BELLECTB
PelueHuve 3agay Ha pacdeT konuyecTsa Ypok PaccuuTbiBaTb KONIMYECTBO TENMOTHI,
TENNOTbI BblAENMBLLEECS NPU HarpeBaHnn npuMeHeHns | HeobxoamMmoe ANns HarpeBaHus Tena unu
BellecTBa 3HaHUN, BblAensieMoe UM Nnpu oxnaxgeHum
YMEHUI "
HaBbIKOB.
Na6opaTtopHas pa6oTta Ne1 Ypok PaspabatbiBaTb naH BbINOMIHEHNS paboTbI.
«CpaBHeHMe KONM4ecTB TeNNOThl NpU npumeHeHus | OnpegensaTb M CpaBHMBATL KONTMYECTBO
CMelUMBaHUU BOAbI pa3HOMU 3HaHUN, TEennoTbl, OTAaHHOE ropsiyen BoAOW U
TeMnepaTypbl YMEHUN U nony4YyeHHoe XO104HON Npu TennoobmeHe.
HaBbIKOB O6BbACHATE NOMyYeHHbIE pe3yrnbTaThl,
(NpakTnyeck | npeactaBnATb MX B TabnuuHou dopme,

as pabora)

aHanmM3npoBaTb NPUYnNHbI I'IOFpeLLIHOCTeﬁ
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14

15

16

17

NabopaTtopHas pa6ota Ne2 Ypok PaspabatbiBaTb naH BbINOMIHEHNS paboTbI.
«N3mepeHune yaenbHOM TENJI0OEMKOCTHU npumeHeHns | OnpenenaTb 3KCNepUMEHTanbHO YAenbHY0
TBepAoro tena» 3HaHWMNA, TEennoeMKoCTb BellecTBa 1 CpaBHMBAThL ee C
YMEHUA n TabnuyHbIM 3HayeHnem. O6BACHATb
HaBbIKOB nony4YeHHble pedynbTaThl, NPEACTaBNATb UX B
(npakTnyeck | TabnmyHow chopme, aHanNM3MPoOBaTb NPUYUHBI
as pabora) NnorpeLLIHoOCTEN
PelueHuve 3agay Ha pacdeT konu4yecTsa Ypok PaccuuTbiBaTb KONIMYECTBO TENMOTHI,
TEeNnnoTbl BbIAENVBLLEECS MPU HAarpeBaHum NpMMeHeHus1 | Heobxogumoe Ansi HarpeBaHus Terna unm
BellecTBa 3HaHWN, BblAENSEMOE UM MPU OXNaxaeHnn
YMEHUI n
HaBbIKOB.
OHeprusi Tonnuea Ypok OO6BbACHATL PUINYECKMIA CMbBICT YOENBbHON
YyCBOEHMS TennoTbl CropaHusi TOMMMBA M paccyYnTbiBaTb
HOBBbIX ee. [pnBOANTL NPUMEpPBI SKONOrMyeckn
3HaHWN YUCTOro TOnnMBa
3aKoH coxpaHeHus 1 npeBpaLleHuns Ypok MpuBOAMTL NPUMEpPbLI NpeBpaLLeHUs]
3Heprum NPUMEHEHNS | MEXaHUYECKON SHEPrnn BO BHYTPEHHIOLO,
3HaHUN, nepexofa sHeprum oT OAHOro Tena K Apyromy.
YMEHUI U dopmMynupoBaTb 3aKOH COXpaHeHus
HaBbIKOB MeXaHWYECKON SHEPIMU U MPUBOLUTL
npuMepsbl U3 XN3HWU, MOATBEPKAAOLME STOT
3aKkoH. CuctemartumampoBathb 1 0606LaThb
3HaHWSA 3aKoHa COXpaHeHMs 1 NpeBpaLLeHns
3HEpPrnn Ha TENJI0BbIE MPOLECCHI
KoHTponbHas pa6ota Ne1 no teme Ypok MpuMeHATbL TeopeTUdeckue 3HaHUs K
"TennoBble ABNeHUNA" KOHTPOSISA U peLleHuo 3agav
KOppeKLmu
3HaHWUMN,
YMEHUIA U
HaBbIKOB.
lMnaBneHue n oTBepaAeBaHNe Ypok MprBOAUTL NPUMEPBLI arperaTHbIX COCTOSIHWI
KpucTanmnuyeckmx ten npumeHeHus | BellectBa. OTnuyaTth arperaTHble COCTOSAHUSA
3HaHUN, BeLlecTBa U 06bACHATL 0COHBEHHOCTH
YMEHUI " MOJSEKYISAPHOro CTPOEHUSA ra3oB, XUOKOCTEN U
HaBbIKOB TBepAbIX Ten. Vicnonb3oBatbe MeXnpegMeTHble
CBSA31 PU3UKM N XUMUN NS 0OBbSACHEHNS
arperaTHOro coctosiHus Bewectea. OtnuyaTb
npouecchl NraeneHns Tena ot
Kpuctannusauuu v NnpuBognTb NPUMEPbI 3TUX
npoLeccos
"paduk NnaBneHns n oTBepaeBaHNS Ypok MpoBoauTb UccrnenoBaTeNbCKUA SKCMNEPUMEHT
KpucTannuyecknx ten NPUMEHEHUS | NO U3YYEHUIO YAENbHON TENMNOThI NNaBneHus,
3HaHURN, Jenatb OTYET M 06BACHATL pesynbTathl




YMEHUN " 3KcnepuMeHTa. AHanmManpoBaTtb TabnunyHble
HaBbIKOB OaHHble TemnepaTtypbl NraBneHus, rpaduk
nnaeneHus u oTeBepaeBaHnd. PaccuntbiBaTb
KOMMYeCcTBO TENMOThI, BblAENMBLLEECS NpU
kpuctannusaumn. O6bACHATb NpoLeccsI
nnaBneHus u oTBepAEBaHNA Tena Ha OCHOBE
MOJEKYNAPHO-KUHETUYECKUX NpeacTaBNeHni
18 PewleHne 3agay Ha nnaeneHne n Ypok OnpepgenaTb no chopmyne Konm4ecTso
oTBepaeBaHue NPUMEHEHWS | TENNOThI, BbIAENSIOLEECs NPy NaBneHnn n
3HaHUN, Kpuctannusauum tena. lNonyyats
YMEHUN U HeobOxoaMMble AaHHble u3 Tabnuy,. MNpumeHsTb
HaBbIKOB TEOpeTUYECKNE 3HaHMSA NPU peLleHnr 3agad
19 VMcnapeHue n KoHgeHcauus Ypok OOBACHATL NOHWXKEHNE TEMMepaTypbl
NMPUMEHEHNS | XWAKOCTU Npu ncnapexHuu. MNMpmeoanTb
3HaHWN, npuMepbl ABNEHUA NPUPOAbI, KOTOPbIE
YMEHUN U 06BACHAIOTCH KOHAEHCauuen napa.
HaBbIKOB BbInonHATbL UccnegoBaTensbckoe 3agaHue no
N3y4eHUIO UCMapeHns 1 KoHAeHcaLmu,
aHanuaupoBaTb ero pesynbTtaThl U Aenatb
BbIBOAbI
20 KuneHue. BnaxHocTb BO3ayxa Ypok PaboTtaTtb ¢ Tabnuuen 6 yuebHuka. NpuBoantb
NPUMEHEHWsT | MPUMEpPbI, UCMOMb30BaHNUS 3HEPIK,
3HaHUN, BblAensieMoun nNpu KoHA4eHcaumm BogAHOMO
YMEHUN U napa. PaccunTbiBaTbh KONIMYECTBO TEMNMOThI,
HaBbIKOB HeobOxogMmoe Ans npeBpaLleHnsi B nap
KUAKocTn nobon maccbl. CaMoCTOATENbHO
NMPOBOANTbL IKCMEPUMEHT MO U3YYEHUIO
K/neHus BOAbl, aHann3npoBaTb ero
pe3ynbTathl, AenaTb BbIBOAbI
Na6opaTtopHas pa6ota Ne3 Ypok MprBOOUTL NPUMEPDLI BINSIHUSA BNAXHOCTH
21 «A3mepeHue BnaxxHoCcTn Bo3gyxa» NpMMEHeHWs1 | Bo3dyxa B ObITy 1 AeATenbHOCTU YernoBeka.
3HaHWUNA, OnpepenaTb BNaxHOCTb Bo3ayxa. PabotaTth B
YMEHUI " rpynne
HaBbIKOB
(npakTnyeck
as pabora)
22 PelueHuve 3agay Ha pacdeT konuyecTea Ypok Haxogute B Tabnuue Heobxoaumble JaHHbIE.
TENNOTbI MPU U3BMEHEHUUN arperaTHoro npumeHeHus | PaccuuTbiBaTb KONMMYECTBO TEMMOThI,
COCTOSIHMSA BeLlecTBa 3HaHUN, nony4yeHHoe (0TAaHHOE) TenoMm, yaenbHY
YMEHUA n TennoTy napoobpasoBaHuns
HaBbIKOB
23 [Buratenb BHYTPEHHEro CropaHus. Ypok O6bACHATL NpUHLMN paboTbl 1 YCTPONCTBO
npumeHenus | OBC, npumeHeHne [BC Ha npaktuke




3HaHUN,

YMEHUN U
HaBbIKOB
24 KO tennosoro asuratens Ypok PacckasbiBaTb 0 NpUMEHEHUN NapOBOWA
npuMeHeHus | TypBuHbl B TexHuke. OBBACHATb YCTPOMCTBO U
3HaHUN, npuHUMN paboTbl NAapoBOW TYPOVHbI.
YMEHUA n CpasHusatb Kl pasnuyHbix MaLUuH u
HaBbIKOB MEeXaHU3MoB
25 PeleHune 3agay no teme «MameHeHune Ypok MprMeHATb NONyYEHHbIE 3HAHUSA NpY
arperaTHOro COCTOSiHUS BeLecTBay NPMMEHeHVs | pelleHun 3agad
3HaHUR,
YMEHUI n
HaBbIKOB
26 KoHTponbHas pa6ota Ne2 no teme Ypok MpnmeHeHne TeopeTUYeCcKNX 3HaHum K
«A3meHeHue arperaTHOro COCTosiHUSA KOHTpOMS U peLleHunto 3agad
BelecTBay Koppekuuu
3HaHWUMN,
YMEHUN U
HaBbIKOB.
27 OnekTpusaumsa Ten Ypok Ob6bACHATL B3anMoaencTBmne 3apskeHHbIX Ten
YyCBOEHUS M cyllecTBOBaHMe ABYX POAOB 3apsja.
HOBbIX OB bACHATL aNeKTpu3auuio Ten npu
3HaHW COMPUKOCHOBEHUW. YCTaHaBnmMBaTb
3aBMCMMOCTb 3apsaa Npu nepexoae ero ¢
HaaNeKkTpPM3oBaHHOIoO Tena Ha
HEeHaaneKTPM30BaHHOE NMPY CONMPUKOCHOBEHNMN.
dopmynupoBaTb 3aKOH COXpaHeHs
3NEeKTPUYECKOro 3apsaga
28 [MpOBOAHMKN N OUINEKTPUKN Ypok Ha ocHoBe 3HaHWI CTpoeHus aToma
YCBOEHMS 006BbACHATL CyLLIeCTBOBaHME NMPOBOAHUKOB,
HOBBbIX NonynpoBOAHMKOB U ANINEKTPUKOB.
3HaHWI MprBOAUTL NPUMEPLI NMPUMEHEHMS
NPOBOAHMKOB, NOSYNPOBOAHNKOB U
ON3NEKTPUKOB B TEXHUKE, MPaKTU4ECKOro
NPMMEHEHWs NONyNnPOBOAHUKOBOIO Anoaa
29 AnekTpuyeckne | JnekTpuyeckoe normne. ANeKTpoH Ypok OGHapyXmBaTb Ha3NeKTpM30BaHHbIE TENa,
ABMNeHns YCBOEHMS anekTpunyeckoe none. lNonb3oBaTbes
HOBbIX anekTpockonomM. Onpenensite U3MeHeHne
3HaHUN CUnbl, JENCTBYIOLEN Ha 3apsbKeHHOe Teno npu
yaaneHun v NpubnmxeHnn ero K 3apsbkeHHOMY
Teny
30 CTpoeHne aToMOB. Ypok O6bsAcHATL onbIT Modpde —MunnukeHa.

YCBOEHUsI

[okasbiBaTb cyulecTtsoBaHmne 4acrtuu,
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32

33

34

35

36

OnekTpuyeckune
ABMNeHns

HOBbIX NMELLNX HAMMEHBLLNIA 3MEKTPUYECKUI
3HaHWN 3apsag. O6bAcHATE obpa3oBaHue
NONOXUTENbHbLIX U OTPULATENBHbLIX MOHOB.
MpUMeEHSITL MeXNPeAMETHbIE CBA3M XMW U
dU3nkn anst o06bSICHEHNsI CTPOEHUS aToMa
SnekTpuyeckunin Tok. UICTOUHUKN Ypok OBBbACHATL YCTPOUCTBO CYXOro
3NEKTPUYECKOIO TOKa. YCrnoBus YCBOEHMS ranbBaHU4ecKkoro anemMeHTa. NpmneBoanTb
BO3HWKHOBEHWS SNIEKTPUYECKOrO TOKa. HOBBbIX npuMMepbl UICTOYHUKOB 3NTEKTPUYECKOrO TOKA,
3HaHUN 00BbACHATL UX HasHaveHue.[lpnBognTb
NpMMepbl XMMUYECKOro 1 TENMOBOro AeNCTBuIS
3NEKTPUYECKOro TOKa U MX UCNOSb30BaHNS B
TexHuke. NokasbiBaTb MarHUTHOE AencTBne
TOKa
OnekTpuyeckas Lenb 1 ee CoCTaBHble Ypok Cobupatb anekTpuyeckyto Lenb. O6bACHATb
yacTtm yCBOEHUS 0COBEHHOCTM 3NEKTPUYECKOrO TOKa B
HOBBbIX MeTannax, HadHadeHne NCTOYHMKA TOoKa B
3HaHWN anekTpuyeckown Lenu. Pasnuyatbe 3aMKHYTYHO 1
pa3oOMKHYTYI0 anekTpuyeckue uenun. Pabotatb
C TEKCTOM y4ebHuKa
XapaKTepuCTUKN 3NEKTPUYECKOro ToKa Ypok OnpepenaTb HanpaBrneHne cunbl Toka.
yCBOEHUS PaccunTbiBaTh NO (hopmMyIne cuny Toka
HOBbIX BblpaXaTb B pa3fn4yHbIX eanHMLax cuny Toka.
3HaHUN BblpaxaTb HanpsikeHue B KB, mB.
AHanmanpoBaTtb TabnnyHbIE AaHHbIE.
PaccuntbiBaTb HanpsikeHne no opmyrne
OnpegenaTe UeHy AeneHuns BoNbTMETpPa,
MOAKNI0YaTh €ro B Lenb, U3MepsiThb
HanpsbkeHne.YepTnTb CXembl 3NEKTPUHECKON
uenu
PelueHune 3agay Ha pacdeT cunbl ToKa Ypok YepTuTb CXEMbI 3MEKTPUYECKON Lienu ¢
HanpshKeHUs! ANEKTPUYECKOro Toka NPUMEHEHMUST | BKITIOYEHHbIM B LieMNb amrnepMeTpoM 1
3HaHWMN, BONbTMETPOM. PaccumTbiBaTh cuny Toka u
YMEHUI U HanpsKeHWe 3NeKTPUYECKoro Toka
HaBbIKOB
NabopaTtopHasn pabota Ne4 «Cb6opka Ypok BkntouaTb amnepmeTp B uenb. Onpegensitb
3NEeKTPUYECKOM Lienu 1 usamepeHue NMPUMEHEHWS | CUIY TOKa Ha pasnMYHbIX y4acTKax Lenw.
CUnbl TOKa Ha ee pa3nu4HbIX 3HaHUN, OnpegenaTe LeHy AeneHns amnepmeTpa u
yyacTkax» YMEHUN " ranbBaHomeTpa. YepTuTb CXemb|
HaBbIKOB 3NEKTPUYECKON Lenm
(npakTnyeck
as pabora)
OnekTpuyeckoe ConpoTMBIieHUe Ypok CTpouTtb rpacduk 3aBMCMMOCTUN CUSbI TOKa OT
npuMeHeHus | HanpsbkeHnst. OO bACHATL NPUYNHY
3HaHWMN, BO3HWKHOBEHWSI CONPOTUBIEHUS.




YMEHUN " AHanuanpoBaTb pe3ynbTaThl OMbITOB U
HaBbIKOB rpadoukm.

37 Na6opaTtopHas pa6oTta Ne5 Ypok CobupaTtb anekTpu4eckyto Lenb,
«M3mepeHne HanpsikeHust Ha NPUMEHEHUS | NONb30BaTbLCH aMNeEPMETPOM U BONIbTMETPOM.
pPa3nuyHbIX yYacTKax Lenm» 3HaHUN, PaspabatbiBaTb nnaH BbINONHEHNS paboThl,

YMEHU n OenaTb BbIBOAbI
HaBbIKOB

(npakTuyeck

as pabora)

38 PacuyeT conpoTnBneHns npoBOgHUKOB. Ypok YcTaHaBnMBaTb COOTHOLLEHME MeXay

YpensHoe conpoTuBrieHne NPMMEHEHNsT | COMPOTUBIIEHNEM NPOBOLHMKA, €ro OSTMHOW 1

3HaHWN, nrnowanbto NonepeyHoro Ce4eHusl.

YMEHUN U OnpepgenaTb yaenbHOe CONpoTUBMAEHUE

HaBbIKOB NPOBOAHMKa

39 3akoH Oma ang yvacTtka uenm Ypok YcTtaHaBnmBaTb 3aBUCUMOCTb CUIbl TOKa B

NpUMEHeHNs1 | NPOBOAHMKE OT COMPOTUBIIEHUS 3TOMO

3HaHUN, nposogHuka. 3anuceiBaTb 3akoH Oma B Buae

YMEHUIN U dopmynel. icnonb3oBaTb MeXnpeaMeTHbIe

HaBbIKOB CBSA3U (PU3NKM N MaTeEMATUKN ONS peLleHuns
3apad Ha 3akoH Oma. AHanuaupoBaTb
TabnuyHble AaHHble

40 JNa6bopaTtopHas pabota Ne6 Ypok Monb3oBaTbCca peocTaTtoM A peryrnmpoBKy
«PerynupoBaHue cunbl Toka NpMMEeHeHus | cunbl Toka B Lenu. CobrpaTb anekTpuyeckyto
peocTtaToM» 3HaHUN, uenb. M3amepaTb cuniy Toka ¢ MOMOLLbHO

YMEHUN U amMmnepmMeTpa, HanpsbkeHne, ¢ NOMOLLLbIO
HaBbIKOB BONMbTMETpa

(npakTnyeck

as pabora)

41 Na6opaTtopHas pabota Ne7 Ypok CobupaTtb anekTpuyeckyto Lenb. smepsaTb

«M3mepeHne conpoTuBNEHUA Npu NPUMEHEHUS | COMPOTUBMEHME NPOBOAHMKA NPY MOMOLLM
dnekTpuyeckne | nomolwm amMnepmeTpa v BofibTMeTpa» 3HaHUN, amnepmeTpa 1 BonbTMeTpa
ABJ1IEHUA yMeHV"Z n
HaBbIKOB
(npakTuyeck
as pabora)
42 PelweHune 3agay Ha NnpUMeEHeHNe 3aKoHa Ypok YcTaHaBnmBaTb 3aBUCMMOCTb CUflbl TOKa B
Owma gnsa y4acTtka uenwm NPUMEHEHNsT | MPOBOAHUKE OT COMPOTUBIIEHNS 3TOMO
3HaHWUNA, npoBogHuka. 3anuceiBaTb 3akoH Oma B BUAe
YMEHUI " ¢opmynbl. cnonb3oBate MeXnpeaMeTHble
HaBbIKOB CBA3M PM3NKM U MaTEMATUKN ANs peLleHns
3agady Ha 3akoH Oma. AHanusmpoBaTb
TabnuyHble AaHHble
43-44 Buabl coeaMHeHns NpoOBOAHNKOB Ypok PaccuutbiBaTb Cuny ToKa, HanpsXXeHune 1




45

46

47

48

49

50

OnekTpuyeckune
SABNEHNs

npuMeHeHns

conpoTuBliieHne npu nocnegoBaTtesibHOM U

3HaHWMN, napannenbHoOM CoeaUHEHUN MPOBOAHUKOB
YMEHUNA U
HaBbIKOB
PeweHuve 3agay Ha coeguHeHune Ypok PaccunTbiBaTh CUIy TOKa, HAaNpshkeHune
NPOBOAHMKOB NPUMEHEHMST | COMPOTUBIIEHWE NPY NapanienbHOM U
3HaHUR, nocrneaoBaTenbHOM COeAMHEHNM
YMEHUIN U NPOBOAHMKOB. NMPUMEHSTL 3HAHUS,
HaBbIKOB NonyYeHHbIe NPU N3YYEeHUN TEOPETUYECKOTO
mMaTepuana
PaboTa 1 MOLLHOCTb 3M1EKTPUYECKOro Ypok PaccuutbiBaTb paboTy M MOLLHOCTb
TOKa NMPUMEHEHWS | 3NEeKTPUYecKoro Toka. BeipaxaTtb egnHuyy
3HaHWN, MOLLIHOCTW Yepes eauHMLbI HanpPsPKEHNS U
YMEHUI " CUnbl TOKa
HaBbIKOB
JNa6bopaTtopHas pa6ota Ne8 Ypok Belpaxatb paboTty Toka B BT u.; kBT u.
«M3mepeHne MOLHOCTU U paboThI TOKa npumeHeHust | Onpegensitb MOLWHOCTL U paboTy Toka B
B 3NIEKTPUYECKON Namne» 3HaHWMN, namne, Ucnonb3ys aMnepmeTp, BONbTMETP,
YMEHUN U yachl
HaBbIKOB
(npakTuyeck
as pabora)
3akoH [xoynsa-JleHua. KoHgeHcaTop Ypok OO6bACHATL HarpeBaHMe NPOBOAHMKOB C TOKOM
NMPUMEHEHUS | C MO3ULMK MOSIEKYNAPHOIO CTPOEHNS
3HaHUR, BellecTBa. PaccuntbiBaTb KONMYeCTBO
YMEHUN U TennoTbl, BblAensemMoe NPOBOAHNKOM C TOKOM
HaBbIKOB no 3akoHy [pxoyns-fleHu. O6bACHATL 4ns Yero
cnyxaT KoHAeHcaTopbl B TexHuke, OBBbACHATb
cnocobbl YBENNYEHUS N YMEHBLLIEHUSI EMKOCTU
KoHOeHcaTopa. PaccuntbiBaTtb
3NEKTPOEMKOCTb KOHAEHcaTopa, paborTy,
KOTOPYIO COBepLUAET dreKTpuyeckoe none
KOHOeHcaTopa, 3HEpPruo KoHgeHcaTopa
OnekTpuyeckme HarpeBaTesbHble NpUbopbI Ypok Pasnuyatb no NnpuvHUmMny AerncTBUS Namnbl,
NMPUMEHEHWS | NCMOSb3yeMble A1 OCBELLEHUS,
3HaHWMN, npegoxpaHuTenu B COBPEMEHHbIX Npubopax
YMEHUN n
HaBbIKOB
PeweHwne 3agay no teme Ypok PaccuutbiBaTb paboTy M MOLLHOCTb
«QneKkTpuyeckue siBNeHnsa» NMPUMEHEHWS | 3NEeKTPUYecKoro Toka. BeipaxaTtb egnHuyy
3HaHWN, MOLLHOCTW Yepes eauHMLbI HanpPspKEHNS U
YMEHUI U CuUIbl TOKa.

HaBbIKOB




51 KoHTponbHas pa6ota Ne3 no teme Ypok MpUMEHATb 3HaHUS, NOSTyYEeHHbIE NpuU
«OneKTpnyeckne ABNEHUs» KOHTpOns u N3y4eHun TeopeTnyeckoro maTepmana
Koppekuuu
3HaHWUN,
YMEHUN U
HaBbIKOB.
52 MarHutHoe none Ypok BbIsSIBNATH CBA3b MeXAyY INEKTPUYECKM TOKOM
YCBOEHUS N MarHUTHbIM noneM. [NokasbiBaTb CBA3b
HOBbIX HanpaBfeHNst MarHUTHbBIX NINHUA C
3HaHWN HanpaBrieHNeM TOoKa C MOMOLLIbI0 MarHUTHbIX
OnekTpomarHunTt cTpenok. MpuBoaMTb NPUMEpPBLI MarHUTHbIX
Hble SIBNEHUS ABMNEHUN
53 lMpymeHeHne anekTpoMarHnToB Ypok MepeuncnaTtb cnocobbl yCUNEHUS MarHUTHOIO
NPpUMEHeHVs1 | OeWACTBUS KaTyLKK C TOkoM. [pmBoanTb
3HaHUN, npuMepbl UCMOMb30BaHMS SNEKTPOMAarH1TOB B
YMEHUN U TEXHUKE n BbITy
HaBbIKOB
54 Na6opaTtopHas pabota Ne9 «C6opka Ypok MepeuncnaTte cnocobbl yCUneHns MarHUTHOro
3aneKTpomMarH1MTa u ucnbiTaHue ero NpUMEHeHWs | OEWCTBUSA KaTyLLKn ¢ TokoM. [puBoantb
AEeNCTBUSA» 3HaHUN, npuMepbl UCMOMb30BaHUS SNEKTPOMarH1TOB B
YMEHUN U TEeXHUKe n BbITy
HaBbIKOB
(npakTunyeck
as pabora)
55 [MoCTOsAHHbIE MarHuTbl. MarHuTHOe none Ypok OOBbACHATL BO3HUKHOBEHME MAarHUTHbIX Bypb,
3emnu YyCBOEHWS HamarHu4mBaHue xenesa. [onyyatb KapTUHY
OneKkTpoMarHmT HOBbIX MarHUTHOro Nosns AyroobpasHoro MarHuTa.
Hbl€ SIBMNEHUA 3HaHWN OnucbiBaTh OMbITbl MO HAMArHUYMBaHUIO
BeLLeCTB
56 [encteme MarHUTHOro Nons Ha Ypok O6bAcHATL NpMHUMN OENCTBUSA
NPOBOAHMK C TOKOM YCBOEHMS anekTpoasuraTens n obnacTtu ero
HOBbIX npumeHeHus. MNMepeuncnaTe NpeumylLLecTsa
3HaHWUN anekTpoaBuraTenen B CpaBHEHUN C
57 YCTPOWCTBO 9MNeKTPonU3MepUTENbHbIX Ypok TennosbiMU. O3HAaKOMUTBLCH C UCTOPUEN
npnbéopos YyCBOEHUS n300peTeHns anekTpoaBuraTens.
HOBbIX
3HaHUN
58 NabopaTtopHas pa6ota Ne10 Ypok CobupaTtb anekTpu4eckuin asuratenb
«U3yyeHune aneKkTpuyeckoro gBuratens NPUMMEHEHNsT | MOCTOSIHHOTO Toka (Ha mogenu). Onpegensatb
NOCTOAAHHOIO TOKa (Ha moaenu)» 3HaHWN, OCHOBHbIE AeTanm 3NeKTPU4ecKoro gpuratens
YMEHUN U MOCTOSIHHOIO TOKa (MOABWXKHbIE U
HaBbIKOB HenoABWKHbIE €ro YacTuh): SKOpb, MHAYKTOP,

(npakTuyeck

LLETKN, BOTHYTbl€ NI1aCTUHbI




asa pabora)

59 McTouHnkn ceeTa. PacnpocTpaHeHue Ypok dopmMynunpoBaTb 3aKOH NPSIMOSIMHEHOIO
cBeTa YCBOEHMS pacnpoctpaHeHus ceeta. O6bACHATL
HOBbIX ob6paszoBaHue TeHn 1 nonyTteHu. MpoBoanTb
3HaHWI nccnenoBaTenbCKUii AKCNEPUMEHT MO
NONy4YeHUo TEHU 1 NOMYTEHU
Haxoaute MNonsapHyto 3Be3ay
CeeToBbIE cosse3ausabonbon Measeauubl. icnonbsys
ABMNeHns NMOABWXHYIO KapTy 3Be34HOro Heba
onpegensaTb NONoXeHue niaHeT
60 OTpaxeHue cBeTa. 3aKOHbI OTPaXXeHWUs Ypok dopmMynunpoBaTb 3aKOH OTPaXXEHUs CBeTA.
ceeTa .[lnockoe 3epkano YCBOEHUS MpoBoauTb NccnegoBaTenbCKUA AKCNEPUMEHT
HOBbIX MO N3Y4EHUIO 3aBUCUMOCTM Yria OTPaKeHNs OT
3HaAHUN yrrna nageHus
MpUMEHSITL 3aKOHbI OTPaXXeHUs Npu
NOCTPOEHMM N30BpaKeHNS B NNOCKOM
3epkane. CTpouTb U306paxxeHne ToUKku B
NNOCKOM 3epkane
61 lMpenomneHve ceeTa Ypok dopmMynunpoBaTb 3aKOH NpernoMneHns ceeTa.
YCBOEHUS PaboTtaTtb ¢ TekcToM y4yebHUKa, NpoBOANTb
HOBBbIX nccnenoBaTenbCKUin AKCNEPUMEHT MO
3HaHWN NpenomMeHnto cBeTa Npu nepexoge nyya un3
BO34yxa B BOoA4y, AeNnaTtb BbIBOAbI MO
pesynbTataM 3KCNneprvMeHTa
62 JInH3bl. OnTrnyeckas cuna nH3bl Ypok PasnnyaTb fiMH3bl N0 BHELWWHEMY B/AY.
npumeHeHust | Onpenensitb, kakas U3 ABYX JIMH3 C Pa3HbIMM
3HaHWN, $OKYyCHbIMUN paccTossHUAMKU gaeT 6onbliee
YMEHUI " yBenu4yeHue. MNpoBoanTb nccnegosaTenbcKoe
HaBbIKOB 3afjlaHue no Nony4yeHuto n3obpaxeHus ¢
NMOMOLLIbIO JIUH3bI
63 CeeToBbIE N306paxxeHus, naBaemMble TMH30M Ypok Ctpoutb nsobpaxeHus, jaBaemble NMH30M
SIBNEHUSA npumeHeHus | (pacceusarollen, cobupatoLlen) Anga cnyyaes:
3HaHWUMN, F<f> 2F; 2F< f; F< f <2F; pasnuuyatb Kakune
YMEHUIA U n3obpaxeHus gaT cobupatoLas u
HaBbIKOB paccevBaLas nvH3bl
64 NabopaTtopHas pa6ota Ne11 Ypok IMpUMEHSTb 3HaHUSA O CBOWCTBAX JINH3 Npu
«MonyyeHne nzodpaxeHusa npum NPUMEHEHNS | NOCTPOEHUN rpaddNIECKNX N300PaKEHUN.
NOMOLLY NINH3bI» 3HaHWN, AHanM3npoBaTb pe3yrnbTaTbl, NOy4YEeHHbIE MPK
YMEHUI " NMOCTPOEHMM N300paKeHnn, AenaTb BbIBOAbI
HaBbIKOB
(npakTnyeck
as pabora)
65 na3 u 3peHue Ypok Ob6bsaAcHATL BocnpusaTe n3obpaxeHns rnasomM




66

67

68

YyCBOEHWS yenoBeka. [puMeHsITb MeXnpeamMeTHbIe CBA3U
HOBbIX ur3unkm n buonorum Ans 06 bACHEHNS
3HaHWN BOCMPUATUSA N306paxeHus

PelweHune 3agay no Teme «CBeToBbIe Ypok MpuMeHATb TeopeTU4eCcKMe 3HaHNUs nNpu

SABNEHUA» NPUMEHEHUs | pelleHMn 3agady Ha NOCTPOeHne n3obpaxeHun,
3HaHUN, JaBaeMblx NMH30W. BeipaboTaTb HaBbIKK
YMEHUA n nocTpoeHus YepTexen n cxem
HaBbIKOB

KoHTponbHas pabota Ne4 «CBeToBbLIe Ypok [MprMeHeHne TeopeTnYecKUX 3HaHUN K

ABNEHUA» KOHTpOMS U peLLeHunio 3agay
KOppeKLmu
3HaHUR,

YMEHUN n
HaBbIKOB.

CBeTOBblE sIBNEHUS Ypok MpumMeHaTb MexnpeaMeTHbIe CBSA3U (OU3UKK U
npuMmeHeHust | Buonorum onst 06BACHEHNS BOCNPUATUS
3HaHUN, n3obpaxeHus
YMEHUN U

HaBbIKOB




KonnyecTBo KOHTPONbHbIX paboT, NpakTMyeckas YacTb

I Il 1] v log
KoHTponbHas paboTta 1 1 1 1 4
JlabopaTtopHas paboTa 2 1 5 3 11

JlabopaTopHbie paboTbl

[aTa

Z

Tema

CpaBHeHMe KONM4ecTB TeNnnoTbl NPU CMELLMBaAHUM BOAbI pa3HoOM TeMnepaTypbl.

M3mepeHue yaenbHom TensioeMKOCTM TBEpLOro Tena

I/IsmepeH ne BIaXXHOCTU BO3ayXa.

C6opka aneKkTpu4eckomn Lenm n naMepeHne cunbl Toka B €e pasfnnyHbIX y4acTkax.

N3mepeHne HanpsKeHUs1 Ha pasfnyHbIX y4acTKax 3MeKTpU4eckomn Lenm.

PerynupoBaHue cunbl TOka peocTaToM.

N3mepeHne conpoTMBNEHUsI NPOBOAHMKA NPY NOMOLLY aMnepMeTpa 1 BofibTMeTpa.

N3mepeHne paboTbl 1 MOLLHOCTU 3NEKTPUYECKOTO TOKa

Cbopka anekTpoMarHuTa u ucnbiTaHue ero enNCTBuS.

N3yueHne anekTpnyeckoro ABuraTensi NOCTOSAHHOIO Toka (Ha Moaernu).
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MonyyeHne n3obpaxeHns Npyv NOMOLLN NINH3bI

KoHTponbHble paboThl

[aTa

Tema

TennoBble 9BneHUd

N3meHeHune arperaTtHoro CoCctoAaHuaA BeLlecTtBa

aﬂeKTpI/I‘-IeCKVIe ABIEHNA

AN =

CBeToBble ABreHus
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