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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o (¢u3MKEe HAa YpPOBHE OCHOBHOTO OOHIEro 00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTeNbHOM MpPOTpaMMbI, IMPEICTABICHHBIX B
dI'OC 00O, a Takxe ¢ yuétom ¢eaepaibHON pabouel MporpaMMbl BOCIIUTAHUS U
KoHnuenuuu npenonaBanusi yueoOHoro npeamera «Ousnkay.

Copepxanue mnporpaMMmbl 1O (U3MKEe HampaBieHO Ha (opMuUpOBaHHE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAIOIIMXCS U OpPraHU3alMI0 U3YYEHUS
¢u3MKN Ha JAESITENbHOCTHON OcHOBe. B mporpamme mo Qusuke y4uTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanusanuu TpeboBanuit ®I'OC OO0
IJIAHUPYEMBIM JIMYHOCTHBIM U METANPEIMETHBIM pe3yJibTaTaM OOy4YeHHs, a TAKKe
MEXIIPEIMETHBIE CBSI3M €CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEAMETOB HAa YpOBHE
OCHOBHOTO 00111€T0 00pa30BaHusl.

[TporpamMMma no (u3MKe ycTaHaBIUBAET paclpeesieHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpeajaraeT NpUMEpPHYIO MOCIe0BATEIbHOCTD
U3Y4YEHUs TEeM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEN 00yYaroUuXCsl.

[IporpaMma mo Qusuke paszpaboTaHa € LEIbI0 OKa3aHUS METOIUYECKON
MOMOIIH YYUTENIO B CO3/IaHNU pabouel MporpaMMBl 10 y4eOHOMY IpeIMETY.

®du3urka SBISIETCS CUCTEMOOOPA3YIOIIUM JJIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX
MPEMETOB, MOCKOJIbKY (PU3UYECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SBJICHUH,
M3y4yaeMbIX XUMHUEHN, OMOJI0THEN, acTpoHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYyYHYIO KapTHHY MHpa, MPeIoCTaBiseT Haubosee sSiCHbIC
o0pa3ipl MPUMEHEHUSI HayYHOTO METOJIa MO3HAHUS, TO €CTh CIOco0a MOJIy4YeHHUs
JIOCTOBEPHBIX 3HAHUM O MHUPE.

OpHa U3 TJaBHBIX 3a/lay (PU3MYECKOro oOpa3oBaHUsI B CTPYKType OOIIero
o0pa3zoBaHus COCTOMT B (hOPMHPOBAHUU E€CTECTBEHHO-HAYYHOW TPAMOTHOCTH U
UHTepeca K HayKe Y 00y4yaronuxcs.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoOiaraeT OBJAJECHUE
CIENYIOIMMUA KOMIETEHTHOCTSIMH, XapaKTePU3YIOIIUMH E€CTECTBEHHO-HAYUHYIO
I'PaMOTHOCTb:

e HAy4YHO OOBSICHATH SIBJICHUS;

e OIICHMBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEIOBAHUS;

e UHTEPIPETHPOBATH  JaHHbBIE M  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTesIbCTBA JIJIsl TOJIYYEeHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 00IIero o00pa3oBaHUs
onpezaenensl B KoHuenuuu mnpenogaBanusi yueOHoro mnpenmera «@Dusuka» B
oOpa3oBaTenbHbIX oOpranum3anuax Poccuiickoit ®@exepanuu, peamTu3yOIIMX
OCHOBHBIE  001Ie00pa3oBaTeIbHbIE MNPOrPAMMBI, YTBEPKAEHHOW pElICHUEM



Komnernn Munucrepersa npocsemienust Poccutickoid @enepanuu (MpoToKoa oT 3
nekaopst 2019 r. Ne ITIK-4BH).
Hean usyyenus pusuku:

NpHOOpEeTEHUE HHTEpeca W CTPEMJICHHS OOYYaloIIUXCS K HaydHOMY
U3YYCHUIO TMPUPOJBI, PA3BUTHE HX HMHTE/UIEKTYaJIbHBIX M TBOPYECKHX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS U (PopMHpOBaHHE
HCCIIEIOBATEILCKOIO OTHOIICHHUS K OKPY KAIOIIUM SIBJICHUSIM;
(dbopMUpOBaHKE HAYYHOI'O MUPOBO33PEHHUS KaK Pe3y/IbTaTa H3y4eHHUsI OCHOB
CTpOCHHS MaTepuu 1 QyHIaMEHTaIbHBIX 3aKOHOB (DH3HUKH;
(GopMUpOBaHHE TPEICTABICHUA O POJIM (U3MKH IS Pa3BUTHS JIPYTHX
€CTECTBCHHBIX HAyK, TEXHUKHU M TEXHOJIOTH;

pa3BUTHE  MPEACTaBIEHHMH O  BO3MOXHBIX  chepax  Oymyiiei
po(heCCHOHANILHOM JIeATEIbHOCTH, CBI3aHHON ¢ (PM3MKOM, MOArOTOBKA K
JabHENIIeMy 00yYeHHIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHHE 3THUX TIeJIed MpOorpaMMbl MO0 (HU3MKE Ha YPOBHE OCHOBHOTO
obmrero oopa3oBaHus 00ECIIEYNBACTCS PEMICHUEM CIICTYIONINX 3a/1aY:

npuoOpeTeHue 3HAaHUW O JUCKPETHOM CTPOSHHM BELIeCTBa, O
MEXaHUYECKUX, TEIUIOBBIX, JJIEKTPUYECKMX, MArHUTHBIX M KBAaHTOBBIX
SBIICHUSX;

npuoOpeTeHNe YMEHHI OMHUCHIBATh U OOBSICHATH (PU3UUECKHE SBICHUS C
MCTIOJIb30BAHUEM TOTyUYEeHHBIX 3HAHUH;

OCBOCHHME METOJIOB pEUICHUs MPOCTEHINMX pacu€THBIX 3aJady C
UCTIOJIb30BAHUEM duznueckux MO/, TBOPYECKUX u
IPAKTUKO-OPUEHTUPOBAHHBIX 33]1aY;

pa3BUTHE YMEHUI HAOMIOAATh IPUPOJIHBIC SBJICHUS U BBIOIHATH OMBITHI,
nabopaTopHble paOOTBI U ADKCHEPUMEHTAIbHbIE HCCIEAOBAHUS C
UCTIOJIb30BAHUEM MU3MEPUTENBHBIX IPHOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMalmel (HU3NIECKOTO CONEpKaAHUS,
BKJItOUYasi ”HPOPMAIUIO O COBPEMEHHBIX JOCTI)KCHUAX (PU3UKU, aHAIIU3 U
KPUTHYECKOE OlIeHWBaHKE UH(OpMAIUY;

3HaKOMCTBO c0 cepaMu npodecCHoHaNbHON AeATeNbHOCTH, CBA3aHHBIMU
C (Qu3MNKOW, M COBPEMEHHBIMH TEXHOJIOTUSMH, OCHOBAaHHBIMH Ha
JOCTHKEHUIX (PU3HUECKON HAYKH.

Ha wusydenue ¢usuku (0a30BbIii ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

o0pazoBaHust OTBOAUTCS 238 yacoB: B 7 Kilacce — 68 yacoB (2 vaca B HefIeN0), B 8
KJacce — 68 yacoB (2 vaca B HeAenwo), B 9 kiacce — 102 gaca (3 yaca B HEZEIO).

[Ipennaraemslii B mporpaMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTeNb JIeJaeT BbIOOp MPOBEICHUS



7a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYAITBHBIX OCOOEHHOCTEH
00y4aromuxcsi, CIUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpesiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mkKe.



COJAEPXKXAHME OBYUYEHUA
7 KIIACC

Pasznen 1. ®usuka u e€ poab B IO3HAHUM OKPYKAIOIIEr0 MUPA.

®uznka — HayKa o npupoie. SABieHus npupoasl. GU3nyecKue SBICHUS: MEXaHUYECKHUE, TEIUIOBBIE, IIEKTPUUYECKUE,
MarHuTHbIE, CBETOBBIE, 3BYKOBBIE.

®duznueckre BenuuuHbl. M3Mmepenue ¢usznueckux BenuuuH. Pusznueckue MpuoOopsl. IlorpentHocTh U3MeEpeHUi.
MesxnyHapoaHasi CUCTEMA €IMHUL.

Kak ¢u3uka u Jpyrue ecrecTBeHHble HAyKH U3y4aloT NpUpoAy. EcTecTBeHHO-HayudHBI METOJ MO3HAHUS:
HaOJI0IeHNe, TOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIABMYKEHUE TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, OOBICHEHHE
HaOmogaemMoro siBieHus. Onucanue Gu3nUecKuX SBJICHHUM C MOMOIIbIO MOJIETIEH.

Hemoncmpauuu.

1. MexaHu4deckue, TEIUIOBBIE, AIEKTPUYECKUE, MATHUTHBIE, CBETOBBIC SIBJIICHUS.

2. Ousnyeckue NpudOPHI U MPOLEAYpa MPSMBIX U3MEPEHHUI aHATOTOBBIM U LIU(PPOBBIM TPHOOPOM.

Jlabopamopnsie padomul u onsimel.

OnpeneneHue UEHbI IeJICHUs HIKaJIbl U3MEPUTEILHOTO Tprbdopa.

W3mepeHne pacCcTOSHUMN.

N3mepenne 06bEMa KUAKOCTH U TBEPIOTO TeA.

Onpenenenue pa3MepoOB MajbIX TEJ.

N3mepeHne TemMneparypbl IpU HOMOILH KUJIKOCTHOTO TEPMOMETPA U AaTUMKA TEMIEPATYPHI.

[IpoBeneHue uccneaoBaHus MO MPOBEPKE TUIOTE3bI: JAJbHOCTD MOJIETA IIAPUKA, TYIIEHHOTO TOPU30HTAIIBHO, TEM
OombIIIe, YeM OOJIBITIE BBICOTA MTyCKa.

Pa3znen 2. [lepBoHauajibHbIe CBEeeHUS 0 CTPOCHNH BelleCTBA.

CrtpoeHune BemecTBa: aTOMbl U MOJIEKYJIbL, UX pa3Mepbl. OMbIThI, TOKa3bIBAKOLIME JUCKPETHOE CTPOECHUE BEIIECTBA.

JIBrm>kenue yactul BemiecTBa. CBs3b CKOPOCTH ABMIKEHHSI 4YACTHL C TeMIlepaTtypoil. BpoyHOBCkoe ABHKEHHE,
mud¢ys3us. BzaumozeiicTBie yacTHIl BEILIECTBA: MPUTSHKEHUE U OTTAJIKUBAHHUE.
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ArperatHble COCTOSIHMS BEILIECTBA: CTPOEHHUE ra30B, KUJIKOCTEH M TBEPABIX (KPUCTANIMYECKUX) Tel. B3anmocBs3b

MCIKOY CBOMCTBaAMU BCHICCTB B PA3HbIX aIrpCTraTHbBIX COCTOAHHAX U UX ATOMHO-MOJICKYJIAPHBIM CTPOCHHUCM. OcobenHocTH
arperaTHbIxX COCTOSIHUM BOJBI.

Hemoncmpauuu.

1. HabmroneHnue 6poyHOBCKOTO JBUKECHHUS.

2. Habmonenue nuddysum.

3. HaOmonenue siBneHnid, OOBSICHSIONINXCS MPUTSHIKEHUEM WJIH OTTAJIKUBAHUEM YaCTHUII BEIIECTBA.

Jlabopamopnsie padomul u onvimel.

1. OreHka 1uamMeTpa aToMa METOA0M PsIIOB (C UcToJib3oBaHueM doTorpaduii).

2. OnbIThI IO HAOIIOACHUIO TEIJIOBOIO PACHIMPEHHUSI Ta30B.

3. OmnbIT MO0 OOHAPYKEHHUIO ACHUCTBUS CUJI MOJIEKYJISIPHOTO MIPUTSKEHUS.

Pa3nen 3. JIBu:keHHe U B3aUMOAeCTBHE TeJl.

Mexanuueckoe aBuwkeHue. PaBHOMepHOoe M HepaBHOMepHOe JBrkeHue. CkopocTb. CpemHsisi CKOpPOCTb NpH
HEPaBHOMEPHOM JBWKEHUU. Pacu€T myTu v BpeMeHU JBUKEHUS.

SBneHue nHepuuu. 3aK0oH UHEpLUHUH. B3anmoaeicTBre Ten Kak MpUYMHA U3MEHEHHsI CKOPOCTH JBHKEHUs Tea. Macca
Kak Mepa nHepTHocTH Tena. [ImoTHoCTh BemecTBa. CBsI3b IVIOTHOCTH C KOJIMYECTBOM MOJIEKYJT B AMHUIIE 00bEMA BEIIECTRA.

Cuita Kak XapakTepuCTHKa B3aumojeicTBus Ten. Cuia ynpyrocTd M 3akoH ['yka. M3mepeHue cuibl ¢ MOMOIIBIO
TUHAMOMeETpa. SIBieHue TAroTeHuss M cuia TsokecTH. Cuia TSXKECTH Ha JApYyrux ruianerax. Bec Ttema. HeBecoMocTs.

CrnosxeHue cull, HalIpaBJICHHBIX TI0 OHOM npsMoi. PaBHoaelcTByomas cui. Cuna Tpenus. TpeHue CKOJIbKEeHUsS U TPEHHE
nokos. TpeHue B IpUpOJIe U TEXHUKE.

Hemoncmpauyuu.

HabGnrogenne MexaHnuecKoro JIBHKEHUS Tela.

H3mepeHne cKOpoCTH MPSIMOJIMHENHOTO JBUKECHHUS.
HabGntonenue siBjeHUsT HHEPLIUH.

HaOmronenue nsmMeHeHusi CKOpoCTH MpH B3aUMOICHUCTBUM TElL.
CpaBHEHHE Macc 110 B3aMMOJIEHCTBHIO TEJL.

CnoxeHune CHJl, HallpaBJICHHBIX IO OJTHOW MPSMOM.
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Jlabopamopuvie pabomul u onvimul.

1. OmpeneneHne CKOPOCTH PABHOMEPHOTO JBMKCHUS (IIApUKa B KUIKOCTH, MOJICTTH JIEKTPUIECKOTO aBTOMOOUIIS U
TaK jajee).

OmnpeneneHue cpeaHel CKOPOCTH CKOJIBKEHHS OpycKa WM IIapyuKa MO0 HAKJIOHHOM TJIOCKOCTH.

OnpeneneHue MIOTHOCTH TBEPOTO Tea.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTh PaCTsDKeHUS (IedopMaIii) npy>KHHbI OT MPUIT0KEHHON CHUITHIL.
OMBIThL, AEMOHCTPUPYIOIINE 3aBUCUMOCTh CUJIbI TPEHUS CKOJILKEHHUS OT BEca TeJa U XapaKTepa COMPUKACAIOITUXCS
ITOBEPXHOCTEM.

Pa3znen 4. JlaBjieHne TBEPABIX TeJl, JKUAKOCTEH U ra3oB.

JaBnenne. CriocoObl yMEHBIIICHUS U yBEIWYEHUS 1aBieHus. JlaBneHue raza. 3aBUCUMOCTD JIaBJICHHS Ta3a OT 00béMa,
temnepatypsl. [lepenaua naBneHus: TBEpAbIMU TEIAMH, )KUAKOCTAMHU U razaMu. 3akoH [Tackans. [TneBMaTHyeckue MalivHAbl.
3aBUCHMOCTH TaBJICHUS KUIKOCTH OT TITyOouHbl. ['mapocratnyeckuii napagokc. Coobmarommecs cocyabl. [ uapapimnaeckue
MEXAHU3MBI.

Atmocdepa 3emiau u arMmocdepHoe namieHue. [IpuyuHBI CyIIECTBOBaHMUS BO3AYIIHONW 000s04ku 3emiind. OmbIT
Toppuuennu. Usmeperne arMmochepHOTO JaBieHus. 3aBUCUMOCTh aTMOC(HEPHOTO JAaBJICHUS OT BBICOTHI HAJl YPOBHEM MOPSI.
[TpuGops! 17151 U3MEPEHHs aTMOC(PEPHOTO J1aBICHUSI.

JelicTBue KUAKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuBatomas (apxumeoBa) cuia. 3akoH Apxumesna.
[LmaBanue Ten. BoznyxormnaBaHue.

Jlemoncmpayuu.
3aBUCUMOCTbH JAABJEHUS ra3a OT TeMIEPaTyphl.

[lepenaua naBiaeHuUs KUJIKOCTBIO U Ta30M.

Coobmiaromuyecst COCyIbl.

['mapaBnuueckuu mpecc.

[IposiBienue nercTBUs aTMOChHEpHOTO JaBJICHHUS.

3aBUCHMOCTD BHITAIKUBAIOIIEH CHJIBI OT 00BEMA OTPYKEHHON YaCTH TeJla ¥ TUIOTHOCTH JKUKOCTH.
PaBeHCTBO BhITATKMBAOUIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.
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8. YCIIOBHE TUIaBAHUA TEJ: IIABAHWUE WIIM MOTPYKEHHUE TEJI B 3aBUCMMOCTH OT COOTHOLICHMS IUIOTHOCTEW Tella U
WKUJKOCTH.

Jlabopamopuvie pabomul u onvimol.

1. HccnepoBanue 3aBUCUMOCTH Beca Tejia B BOAE OT 00bEMA MOTPYKEHHON B KUIKOCTh YACTH TENA.

2. OnpeneneHne BBITAJIKUBAIOIIECH CUIIbL, AEHCTBYIONIEH Ha TENO, MOTPYKEHHOE B )KUIKOCTb.

3. IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIEH CUIIBI, JEHCTBYIOIIEN HA TEIO B )KUAKOCTH, OT MAcChl TeJA.

4. OmBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BHITAIKMBAIOIIEH CHIIBI, IEHCTBYIOIEH Ha TEJIO B )KUIKOCTH, OT 00bEéMa

MOTPYKEHHOMU B )KHUJIKOCTh YaCTH TEJNA U OT INIOTHOCTH KUIKOCTH.

5. KoHcTpyupoBaHue apeomMeTpa Wil KOHCTPYUPOBAHUE JIOJIKU U ONIPENCIICHUE €€ TPY30MOABEMHOCTH.

Paznen 5. Pabora u MOIIHOCTH. JHEPIUs.

Mexannueckas padbota. MoIHOCTb.

[IpocThie MeXaHU3MBI: pbIuar, OJIOK, HAKJIIOHHAs TIOCKOCTh. [IpaBmiio paBHOBecus phruara. [IpumeHneHue mpaBuiia
paBHOBecHs pblyara K 0J10Ky. «3o0sotoe npauio» Mexanuku. KI1/ npocteix MexanusmoB. [IpocTeie MeXaHU3MBI B OBITY U
TEXHUKE.

Mexannueckas sHeprus. Kunerndeckas u noTeHIManabHas 3Heprud. [IpeBpaiieHne OAHOrO BHAAa MEXAHHMYECKOU
SHEPIruM B APYroil. 3aKOH COXPAHEHUSI SHEPTUU B MEXAHUKE.

Hemoncmpauuu.

1. IIpumepsl NPOCTHIX MEXAHU3MOB.

Jlabopamopnsie padomul u onvimel.

1. Ompenenenne pabOTHI CHIIBI TPEHUSI P PABHOMEPHOM JBIKEHUH TeJa M0 TOPU30HTATHHOM MMOBEPXHOCTH.

2. HccrnenoBanue yCclIOBUU PaBHOBECHS pblyara.

3. W3mepenue KII/] HaKIOHHOM MJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPaHEHUS MEXaHUYECKOU dSHEPIUM.
8 KVIACC

Pa3nea 6. TenjioBbIe ABJICHUS.



OCHOBHbBIE TIOJIOKEHHSI MOJIEKYJSIPHO--KMHETUYECKOW TEOpPUM CTPOEHHUS BellecTBa. Macca W pa3Mepbl aTOMOB U
MoIeKya. ONBIThL, MOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS MOJIEKYIISIPHO-KUHETUYECKON TEOPUH.

Mopenu TBEPAOTO, XKUAKOTO M Ta3000pa3HOTO COCTOSHUN BemiecTBa. Kpucrammmyeckue u amopdHBIE Tena.
OObsicCHEHUE CBOMCTB ra3oB, KUAKOCTEW M TBEPABIX TENl HAa OCHOBE MOJOKEHHA MOJIEKYJISAPHO--KUHETUYECKON TEOPHH.
CmaunBaHNE U KallWUISIPHBIE SIBJICHUS. TEMIOBOE paCIIMPEHNE U CKATHE.

Temmneparypa. CBs3b TeMIepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBWKEHUS YacTwil. BHyTpeHHss 3HEeprusi. CrocoOs
W3MECHEHHUS] BHYTPEHHEH JHEPruu: TeIwionepenada U COBEpIICHHE padoThl. Bumbl Temionepenadn: TETUIONPOBOIHOCTD,
KOHBEKIIUS, U3IIyUEHUE.

KonuuectBo TemnoTel. YaenbHas TEIIOEMKOCTh BEIIECTBA. TeMIoO00OMEH M TEIJIOBOE paBHOBECHE. Y paBHEHHE
TersioBoro OanaHca. [lnaBneHue u  OTBepAEeBaHUE KPUCTAUIMYECKUMX BEIIECTB. YJelbHas TEIUIOTa IJIaBJICHUS.
[TapooOpazoBanue u kouaeHcarus. Mcmapenme. Kumenuwe. VYnenpHas TeruioTa mapooOpa3oBaHUsA. 3aBUCHUMOCTD
TEMITepaTyphl KUTICHUS OT aTMOC(EPHOTO JaBICHUS.

BnaxxHocTh BO3ayXa.

DHeprus TOIUIMBa. Y IeJIbHAs TEIJI0Ta CTOPAHUS.

[Tpunuumne! paboTs! TermnoBbix ABurareneit KI1/] rermnosoro npuratens. TenaoBbie BUTATENH U 3aIUTa OKPY’KaOIIEH
cpensl.

3aKOH COXpAHEHUS U MPEBPAILCHUS YHEPTUH B TEIJIOBBIX MPOIECCAX.

JHemoncmpauuu.

HaGmronenre 6poyHOBCKOTO JABUKEHUSI.

Ha6monenue nuddyszun.

HaOmronenue siBlieHUI CMauyuBaHUs U KAaUJUISIPHBIX SIBIICHUIA.

Habnronenue TemioBoro paciiupeHus Ted.

W3meHeHue naBieHus ra3a npyu M3MEHEHUH 00bEMa U HAarPEBAHUM WITM OXJIAXKICHHH.
[IpaBuiia U3MepeHUs TEMITEPATYPBI.

Bune! Teruionepenauu.

OxJaxieHue Ipu COBEPIIICHUN PadOTHI.

HarpeBanue npu coBepiieHUH padoThl BHEITHUMU CUJIAMHU.
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10. CpaBHEHHE TEMIOEMKOCTEN PA3IMUHBIX BEUIECTB.

11. Habnrogenue KuneHus.

12. HabnroeHue nocTosiHCTBa TEMIIEPATYPhl ITPU TIJIABJICHUH.

13. Mojenu Teru1oBEIX JIBUTaTEICH.

Jlabopamopnsie padomul u onvimel.

OnbITH IO OOHAPYKEHUIO IEUCTBHSI CHII MOJICKYJIIPHOTO TTPUTSDKCHHUS.

OMnbITHI O BBIPAIIMBAHUIO KPUCTAJJIOB TOBAPEHHOM COJIM WJIM caxapa.

OnbIThl IO HAOTIOJIEHUIO TETJIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TEll.

Omnpenenenue AaBieHUs BO3yXa B Oa/IOHE MINPHULIA.

OnbIThI, IEMOHCTPUPYIOIIKE 3aBUCUMOCTh JIABJICHHS BO3yXa OT €ro 00bEMa U HarpeBaHUs UM OXJIAXKICHHUS.
[IpoBepka THUMOTE3bI JIMHEWHOW 3aBUCHMOCTH JJIMHBI CTOJOWKA JKUIKOCTH B TEPMOMETPUYECKON TPyOKe OT
TeMIEepaTyphl.

HabGnronenue n3MeHenusi BHyTpEHHEN SHEPryu Teja B pe3yJbTaTe TeIionepeaadyu u padoThl BHEIIHUX CHUIIL.
HccnenoBanue siBjeHMs TEMIO0OMEHA NMPU CMENIMBAHUN XOJOIHON U TOPSTYEi BOJIBI.

Onpenenenre KOJWYECTBA TEIUIOTHI, IMOJYYEHHOTO BOJOW TMPU TEIUIOOOMEHE C HArpeThiM METaUTMYEeCKUM
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LUAJIMHIPOM.

10. Onpezenenne yAelbHON TEMI0EMKOCTH BEILIECTBA.

11. MccnenoBanue npouecca ucrapeHus.

12. OnpezesieHre OTHOCUTENIBHOM BIIQXKHOCTH BO3/1yXa.

13. Onpezenenne yAelIbHON TEMIOTHI MUIABJICHUS JIbJA.

Pa3znen 7. dinekTpruyecKue M MATHUTHbIE SIBJICHUS.

Onexrpusanus Ten. JlBa poja JIIEKTPUYECKUX 3apAnoB. B3aumonencTBue 3apsiKeHHBIX Tenl. 3akoH Kynona
(3aBUCUMOCTb CUJIbI B3aUMOACUCTBHUS 3apsKEHHBIX TEJ OT BEJIMUYUHBI 3apSAJ0B U PACCTOSTHUS MEXY TEIAMH).

Onexrpuueckoe nojue. Hanpsk€HHOCTD 3iekTpruueckoro moiis. IIpuHuun cynepno3unum 31eKTpUUecKkux nosei (Ha
Ka4eCTBEHHOM YPOBHE).

Hocurenn snektpuyeckux 3apsanoB. DJIE€MEHTapHbIM 3nekTpuyeckuid 3apsia. Crtpoenue aroma. IIpoBogHUKH H
JTUDJIEKTPUKU. 3aKOH COXPAHEHHUs DJIEKTPUUIECKOTO 3aps/a.



DNEKTPUYECKUA TOK. YCIOBUS CYIIECTBOBAHMS AIEKTPUUYECKOTO TOKA. MICTOUHMKM MOCTOSIHHOTO ToKa. JleicTBus
AIEKTPUUYECKOTO TOKA (TEMI0BOE, XUMUYECKOE, MATHUTHOE). DIIEKTPUUECKUM TOK B KUIKOCTAX U razax.

Onektpuueckas uenb. Cuna Toka. OnekTpuueckoe HampspkeHue. ConpoTHBIEHUE MPOBOAHHUKA. Y IEIBHOE
CONIPOTHBJIEHUE BellecTBa. 3akoH OMa Jy1s yuacTka nenu. [locnegoBarenpbHoe U napajuieIbHOE COEUHEHHE MPOBOIHUKOB.

Pabota u MONIIHOCTH 3JEKTPUYECKOrO ToKa. 3akoH Jlkoyns—JleHma. DnekTpuyeckue LEeNH M NOTPeOUTENH
3JIEKTpUYecKoi sHepruu B ObITy. KopoTKkoe 3aMblkaHue.

[TocTosiHHbIE MarHUTHl. B3auMoelcTBiE NOCTOSIHHBIX MarHUTOB. MarHuTHoe noje. MarautHoe noJie 3eMJIu U €ro
3Ha4YeHUE U1 )kU3HU Ha 3emie. OnbIT Ipcrena. MarHuTHOE MoJie AIEKTPUYECKOro ToKa. [ [puMeHeHne 3JIeKTpPOMaraiuToB B
TE€XHUKE. /[elicTBME MArHUTHOIO IOJISI Ha MPOBOAHUK C TOKOM. DJEKTPOABUraTeNlb MOCTOSIHHOTO TOKa. Vcmonbs3oBaHue
AIEKTPOABUTATENIEN B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIOPTE.

Onwiter @apanes. SBmeHue snekTpoMarHuTHOW wHayKnuu. I[lpaBuno Jlenma. OnektporeHeparop. CmocoOb!
TIOJTYYCHUS DJICKTPUUECKON dHEPTUU. DIEKTPOCTAHITUN Ha BO30OHOBIIIEMBIX HCTOYHUKAX YHEPTHUH.

Jlemoncmpayuu.

DJIeKTpU3a1us TeJl.
JIBa pos1a 3JIEKTPUUYECKUX 3apsI0B U B3aUMOJICVCTBHUE 3APSIKEHHBIX TEJL.
Y CTpONCTBO 1 JEHUCTBUE IEKTPOCKOIIA.
DneKTpocTaTuiecKast HHAYKIHUS.
3aKOH COXpAHEHUS AIEKTPUUECKUX 3aPSAI0B.
[IpOBOAHUKH U TUDIIEKTPUKH.
MopenupoBaHue CHIIOBBIX JIMHUM 3JIEKTPUYECKOTO MOJIS.
M cTOYHMKHN TOCTOSIHHOTO TOKA.
JlencTBUS SNEKTPUUECKOTO TOKA.
. DIIEKTPUYECKHUM TOK B HKUJIKOCTH.
. I"'a30BbIi pa3ps.
. U3mepeHnune cuibl TOKa aMIepMETPOM.
. 3MepeHne 37IeKTpUIECKOro HAPSKEHUS BOJBTMETPOM.
. Peocrar 1 MmarasuH COpOTHUBIICHUM.
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15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

B3aunMopaelicTBHE TIOCTOSHHBIX MAarHUTOB.

MonennpoBaHre HEBO3MOXHOCTH PA3/ICJICHUS MTOJFOCOB MarHuTa.
MonennpoBaHre€ MarHUTHBIX MOJIEW NOCTOSIHHBIX MATHUTOB.
OnbIT IpcTena.

MarauTHoe 1oJie ToKa. DJIEKTPOMArHUT.

JlelicTBHE MarHUTHOTO MOJI1 HA TPOBOJHUK C TOKOM.
DNEeKTPOJIBUTATENb MOCTOSHHOTO TOKA.

HccnenoBanue siBICHUA 3JIEKTPOMArHUTHOM UHAYKIIHUH.

OmnbiTel Dapanes.

3aBUCHUMOCTD HaMPAaBJICHUS UHIYKIIMOHHOTO TOKA OT YCJIOBUH €ro BO3HUKHOBEHUS.
DneKTporeHepaTop NOCTOSTHHOTO TOKA.

Jlabopamopuwie pabomul u onvimul.

o vk W R

10.
11.
12.
13.

OnpIThl IO HAOTIOIEHUIO SJIEKTPU3ALMH Tl UHAYKIIUEH U PU COTPUKOCHOBEHUH.

HccnenoBanue nelcTBUS 3JIEKTPUUYECKOTO MO HA MPOBOJAHUKHU U AUDJICKTPUKH.

COopka u mpoBepka pabOThI IEKTPUIECKOHN TIEMH TTOCTOSTHHOTO TOKA.

W3mepenne u peryaupoBaHie CHIIbI TOKA.

W3mepenne u peryanpoBaHie HAMPSHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIIYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PEe3UCTOpeE.

OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTH DJIEKTPUUECKOTO COMMPOTUBIICHUSI IIPOBOJHUKA OT €T0 JIJTMHBI, TIIOIA !
MOTIEPEYHOT0 CEUCHHUs U MaTepuaia.

[TpoBepka npaBuiia CI0KEHUS HAMPSXKEHUN NP MOCIE0BATENIbHOM COEAMHEHUH IBYX PE3UCTOPOB.

[TpoBepka nmpaBuiia Jyisi CUIIbI TOKA MPU MapayieTIbHOM COeTMHEHUN PE3UCTOPOB.

Onpenenenue pabOThI AEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 pEe3UCTOP.

OmnpeneneHre MOIIHOCTH JIEKTPUUECKOTO TOKA, BBIJCISIEMON HAa PE3UCTOPE.

HccnenoBanre 3aBUCUMOCTH CHITBI TOKA, MAYIIIETO Yepe3 JIAMITOYKY, OT HAIIPsDKCHHS Ha HEH.

Onpenenenue KII/[ HarpeBares.



14. MccnenoBanne MarHUTHOTO B3aUMOJICHMCTBUS MIOCTOSIHHBIX MArHUTOB.

15. 3yueHnne MarHuTHOTO TOJIsl TOCTOSTHHBIX MAarHUTOB TIPU X 00bEIMHEHNUN U Pa3JICICHIH.

16. MccnenoBanne 1€MCTBUS 3JIEKTPUYECKOTO TOKA HA MAarHUTHYIO CTPEIIKY.

17. OnBITHI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTh CHJIBI B3aUMOJEHUCTBUS KATYIIKH C TOKOM M MarHuTa OT CHJIBI TOKa U
HaIlpaBJICHUS TOKA B KaTYIIIKE.

18. M3yueHue nelCTBUSI MArHUTHOTO MOJISI HA TPOBOJHUK C TOKOM.

19. KoHCcTpyHnpoBaHue 1 u3y4eHue padoThl AIEKTPOIBUTATEISL.

20. smepenue KII/] anekTpoaBurateibHON yCTaHOBKH.

21. ONBITBI 0 MCCIEAOBAHUIO SIBJIICHUSI JJIEKTPOMArHUTHOW HMHAYKIMU: HCCIIECIOBAHME W3MEHEHUN 3HAUYECHUS U
HaIlpaBJICHUS] UHAYKIIMOHHOTO TOKA.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA TPOTI'PAMMBI 110 PU3UKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

W3yyenne ¢Gu3nkd Ha ypOBHE OCHOBHOTO OOIIET0 OOpa3oBaHWs HAIMPaBICHO HA JOCTIKCHHE JUYHOCTHBIX,

MCTAIPCAMCTHBIX U IIPECAMCETHBIX 06paSOBaTeJ'IbHI)IX PE3YyJIbTATOB.

B pesynpraTe nzyuenus Gpu3NKu Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBanus y oOyuatromierocs OyayT copMupoBaHb

CICAYIOIHNC JIMYHOCTHBIC PE3YJILTATEI B HaCTH !

1) naTpUOTHYECKOT0 BOCTIMTAHMS:

— MPOSIBJICHUE UHTEpeca K UCTOPUHU U COBPEMEHHOMY COCTOSTHUIO POCCUICKOM (hM3UUECKON HAYKH;

— [IEHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSM POCCUMCKUX YUEHBIX--(PU3UKOB;

2) rpaskIaHCKOr0 U 1YXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

— FOTOBHOCTh K aKTHUBHOMY YYacTHIO B OOCYXJEHUHU OOIIECTBEHHO 3HAYUMBIX M ATHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPaKTUYECKUM MMPUMEHEHHUEM JTOCTIKCHUHN (PU3HKH;

— OCO3HAHUE BAXKHOCTU MOPAJIbHO--3THYECKUX MIPUHIIUIOB B AEATEIbHOCTUA YYEHOTO;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCIIPUSITUE ICTETUYECKUX KayecTB (PU3MYECKON HaAyKu: €€ TapMOHUYHOIO TOCTPOEHHS, CTPOrOCTH, TOUYHOCTH,
JAKOHUYHOCTH;



4) HEHHOCTH HAYYHOI'0 O3HAHUS:

— OCO3HAHME EHHOCTH (PU3NYeCKO HayKl KaK MOLTHOTO MHCTPYMEHTA MMO3HAHUSI MUPa, OCHOBBI Pa3BUTHS TEXHOJIOTUH,
BAKHEUIICH COCTABJISAIOLIECH KYJIbTYPHI;

— pa3BUTHE HAYYHOH JIFOO03HATENBHOCTH, MHTEPECA K UCCIIEeI0BATEIbCKON ACSITEIbHOCTH;

5) popMupoBaHus KYJbTYPHI 310POBbSI H 3MOLMOHAJIBHOIO 0JIATONIOJIYYHS:

— OCO3HaHMWE ILIEHHOCTHU 0e30macHOro obpas3a >KM3HM B COBPEMEHHOM TEXHOJOTMYECKOM MHUpPE, BaXXHOCTU MpPaBUII
0e30macHOro MoBeJEHUs Ha TPaHCIOPTE, HA JOPOrax, ¢ JIEKTPUUYECKUM U TEIJIOBBIM 00OPY/IOBAaHHEM B JIOMAalTHUX
YCIOBUSX;

— cpopMUPOBaHHOCTH HaBbIKa pedIIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMIKMOKY U TAKOTO e MpaBa y APyroro 4eJoBeKa;
6) Tpy10BOr0 BOCIMTAHUS

— aKTUBHOE y4acTHE B PELICHUH NMPAKTUYECKUX 3a/1a4 (B paMKaxX CeMbHU, 00pa30BaTeIbHON OpraHU3aIiu, Fopo/a, Kpas)
TEXHOJOTMYECKON U COIMANIbHON HAMPaBICHHOCTH, TPEOYIOUINX B TOM YUCIE U (PU3MUECKUX 3HAHUI,

— MHTEpEC K MPAKTUYECKOMY U3yUEeHHIO IpodeccHii, CBSI3aHHbIX ¢ (PU3UKON;

7) 3K0JI0THYeCKOr0 BOCIIUTAHUS:

— OpUEHTAIMs Ha TpUMEHEHUE (PU3NYECKUX 3HAaHUH JIsl pEIIeHMs 3a/1a4 B 00JIaCTH OKPY’KAIOIIEeH Cpeibl, IIaHUPOBAHMS
ITIOCTYIIKOB M OLIEHKH UX BO3MOKHBIX ITOCJIEACTBUN JJIS1 OKPYKAIOIEH CPE.IbI;

— OCO3HaHHUE TNI00aIbHOrO XapaKTepa 3KOJOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

8) apanTanuu K M3MEHAKIIMMCS YCJIAOBUAM COUAIBLHOU U PUPOAHOM CPe/bI:

— NOTPeOHOCTh BO B3aMMOJIEUCTBUM TPU BBHINOJHEHUU HUCCIENOBAHUM M TPOEKTOB (DU3MYECKON HAMpaBIIEHHOCTH,
OTKPBITOCTH OIBITY ¥ 3HAHUSIM JPYTHX;

— MOBBILIEHUE YPOBHS CBOEM KOMIIETEHTHOCTH 4Y€pPE3 MPAKTUUECKYIO AEATEIbHOCTD;

— MOTPEOHOCTh B POPMUPOBAHUHU HOBBIX 3HAHUM, B TOM YHUCIe (POPMYIUPOBATH UEH, TOHSATHUS, THTIOTE3bI O (PU3UUECKUX
00BEKTaX U SIBJICHUSX;

— OCO3HaHUE AePUIMTOB COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEN B 001acTU (DU3HKHY;

— IJIAHUPOBAHKME CBOETO PA3BUTHS B IPUOOPETEHUU HOBBIX (PU3UUECKUX 3HAHUM;



e — CTPEMJICHHC aHAJIM3UPOBATb MW BLIABIIATL B3aMMOCBA3HW IIPUPOIEL, O6IH€CTBa N 3KOHOMHKH, B TOM 4YHCIC C

MCIIOJIb30BaHNEM (PU3UUYECKUX 3HAHUI,
e — OLIEHKA CBOMX JACHCTBUM C YUYETOM BIMSHUS HA OKPYKAIOILYIO CPENY, BOZMOKHBIX TNIOOAIBHBIX MOCIEACTBUM.

METANIPEIMETHBIE PE3YJIBTATDBI

B pesynbTaTe ocBoeHMs mporpaMMbl TI0 (PU3HUKE HA YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHus y 00ydaromerocs: OyayT
chOopMHPOBaHb MeTampeAMeTHbIE Pe3yJbTaThl, BKIIOYAIONINE MMO3HABATEIbHBIC YHHUBEpPCAIbHBIC yUeOHBIC EHCTBUS,
KOMMYHUKATHUBHbBIC YHUBEPCAIBbHBIC YUCOHBIC ICHCTBUS, PETYJIATUBHBIC YHUBEPCAIbHBIC YUCOHBIC JICHCTBUSL.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Bba3oBble JJornyeckue a1eiicTBHA:

BBISBJISITh M XapaKTePU30BaTh CYIIICCTBCHHBIE MPU3HAKH 0OBEKTOB (SBJICHHI);

yCTaHABIIMBATh CYNICCTBEHHBIN MPU3HAK KIACCH(PUKAIIUN, OCHOBAHHS JIsI 000OIICHUS U CPAaBHECHHS;

BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTUBOPEYHS B pACCMATPUBACMBIX (haKTaxX, TaHHBIX U HAOIIOJICHUSX, OTHOCSIIHXCS
K (U3UYCCKUM SIBJICHHSIM;

BBISIBIISATh IPHYUHHO--CJICICTBEHHBIC CBA3U MPU W3YUYEeHUH (PU3NYCCKHUX SBICHHIA M MPOIICCCOB, JCIaTh BBIBOBI C
UCIIOJIb30BaHUEM JICIYKTUBHBIX W WHAYKTHBHBIX YMO3aKJIIOYCHHH, BBIIBUTATH THIIOTE3BI O B3aUMOCBSI3SIX
(bU3UYECKUX BEIMYNH;

CaMOCTOSITEJIbHO BBIOMPATH CHOCO0 perieHus y4eOHOM (GHU3MUecKoi 3a1a4u (CpaBHEHHUE HECKOJIBKUX BapUaHTOB
peleHusi, BEIOOp HanboJiee MOAXOIAIIEr0 C YIETOM CaMOCTOSITEIBHO BBIJCICHHBIX KPUTCPHUECB).

Ba3oBbIe uccieaoBaTe/ILCKHeE TeCTBUA:

MCIIOJIBb30BAaTh BOIIPOCHI KaK UCCIIEN0BATENBCKUN HUHCTPYMEHT ITO3HAHUS;
MPOBOAUTH MO CAMOCTOSITENIFHO COCTaBICHHOMY IIJIaHY OTBIT, HECIOKHBIN (PU3NUECKHI SKCTIEPUMEHT, HEOOIIBIIIOE
UCCIIEJOBaHKUE (PU3NUECKOIO SBJICHUS;



OIICHMBAaTh HA NPUMEHUMOCTh W JOCTOBEPHOCTh HWH(GOPMAIHIO, TOJYYCHHYIO B XOJI€ HWCCICAOBAHHS WA
IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYIHPOBATh OOOOIICHNS W BBIBOJBI MO pe3yjbTaTaM MPOBEIEHHOTO HAOJIOMCHWMS, OMBITA,
UCCIICJIOBAHMSI,

IIPOTHO3UPOBATh BO3MOXHOE JalbHEHIIIee pa3BUTHE PU3NIECKUX MIPOIECCOB, a TAK)KE BBIIBUTAThH MPEIIOI0KEHUS
00 WX pa3BUTUU B HOBBIX YCJIIOBHSIX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSTh PA3JIMYHbIE METOJbI, MHCTPYMEHTBI M 3alPOChl MPU MOKUCKE U 0TOOpe MHGOPMALIMKU WU JaHHBIX C
y4ETOM MpeIIOKEHHON yueOHOM Ppu3nueckoit 3a1auu;

aHAIM3UPOBaTh, CHUCTEMATU3UPOBaTh W HWHTEPHPETUPOBATH HH(OPMAIMIO paA3IUYHBIX BHUAOB U  (QopM
MPEJICTABJICHHUS;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAJILHYIO (OpMY MpEACTaBICHUS HHPOPMAIMKA W WILTIOCTPUPOBATH PEIIacMbIe
3a/1a4v HECJIOKHBIMU CXeMaMHU, IMarpaMMaMu, HTHOU rpaduKkoi U uX KOMOMHALIMSIMU.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUSA:

B X0/1€ 00CYyXJIeHusI y4ueOHOTO MaTepHualia, pe3yJbTaToB Jab0paTopHbIX paboOT U MPOEKTOB 3a/1aBaTh BOMPOCHI 1O
CYLIECTBY OOCYXKJaeMOW TEeMbl W BBICKAa3bIBaTh HJIEM, HAICJICHHbIE Ha pEIICHHE 3aJaydl U MOAJEp:KaHue
0J1aroxeaTeILHOCTH OOIICHUS,

COTOCTAaBIIATh CBOM CYXKJEHUS C CYXKICHUSMU JIPYTUX YYACTHUKOB AHANIOra, OOHAPYKUBATh PA3IMUME U CXOACTBO
MMO3UIIMH;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATH PE3YJIbTAThl BBHIMOJIHEHHOTO (DU3MYECKOTO OIbITa (IKCIEPUMEHTa, HCCIEAOBAHUA,
MIPOEKTA);

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW UM MHAWBUAYAIbHOW pabOThI MPU PEUICHUU KOHKPETHOU
(bu3nYecKoi MpooIEMBI;

NPUHUMATD €I COBMECTHOM JI€ATEIbHOCTH, OPraHU30BbIBATh JIEHCTBUS MO €€ TOCTHXKEHUIO: PACTIPEACIISATE POJIH,
o0Cy’XaTh MPOIIECCHI M PE3yJIbTAaThl COBMECTHOM paboThl, 00001IaTh MHEHHUS HECKOJIBKUX JIOCH;



BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTAsi KAYECTBEHHOTO pe3yJibTaTa M0 CBOEMY HAIPABICHUIO U KOOPIUHUPYS
CBOH JICHCTBUSA C APYTMMHU YJICHAMHU KOMaH/IbI;

OILICHMBATh KaueCTBO CBOETO BKJaJa B OOIIMN MPOIYKT MO KPUTEPUAM, CAMOCTOSTENBHO C(HOPMYINPOBAHHBIM
y4aCTHUKaMU B3aUMOJECUCTBUS.

PerynsiTuBHbBIC YHHBepcaJbHbIe y4eOHbIe 1eHCTBUS

Camoopranusanus:

BBISIBIISITH TTPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSX, TPEOYIOMHUX ISl perieHus] GU3NIeCKUX 3HAaHUMH;
OPHEHTUPOBATHCS B PA3JIMYHBIX MOJXO0AaX MPUHATHUS PElICHUN (MHAUBUIYAIbHOE, IPUHATUE PELICHUS B TPYMIIE,
MIPUHATHE PEIICHUHN TPYIIoi);

CaMOCTOSITEJIbHO COCTaBIIATh AJTOPUTM pelleHus (U3UYECKON 3a7aud WM IUIaHa HUCCIEAOBAHMS C Y4ETOM
UMEIOIIHUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTUPOBATH MpeIaraeMbie BapHaHThI PEIICHHI;
JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIICHUE.

CaMOKOHTpOJIL, IMOIUOHAJIbHBbIN UHTE/LJIEKT:

J1aBaTh aJICKBaTHYIO OLEHKY CUTYallMu U IPEAJIaraTh IUIaH €€ U3MECHEHUS;

OOBACHITH IPUUUHBI JOCTHXKEHUS (HEIOCTHIKEHUS) Pe3yJIbTaTOB JIEATEIbHOCTH, 1aBaTh OIIEHKY TPUOOPETEHHOMY
OTIBITY;

BHOCHUTb KOPPEKTHBBI B I€ATEIHLHOCTD (B TOM YHCJIE€ B XOJI BHIMOIHEHUS (DU3MUECKOTO UCCIIEOBAHUS UM ITPOEKTA)
HA OCHOBE HOBBIX OOCTOSITEJIbCTB, U3MEHUBILUXCS CUTYallMi, YCTAHOBICHHBIX OIIMOOK, BO3HUKIIUX TPYIHOCTEH;
OLICHMBAaTh COOTBETCTBHE PE3yJIbTATA LIEIU U YCIOBUSIM;

CTaBUTH ce0s1 HA MECTO JIPYroro 4ejloBeKa B XOJ€ CIopa WM AUCKYCCUU Ha HAYYHYIO TeMY, TOHUMATh MOTHBBI,
HaMEpEHUS U JIOTUKY JPYTOro;

IpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU pelIeHUH GU3NYECKUX 3a]a4 WIH B YTBEPXKICHUSAX HA HAy4YHbIC TEMbI U
TaKO€ K€ MPABO JIPYTOro.

INPEAMETHBIE PE3YJIBTATBI



K xonIy 00y4ueHust B 7 Kjacce mpeIMETHBIC PE3YJIBTAThl HA 0A30BOM YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTH
y oOydJarommuxcsi yMeHUM:

UCTIONIb30BaTh TOHSTHS: (PU3NYECKHUE U XUMHUYECKUE sIBICHUS, HAOMIOJCHNE, SKCIIEPUMEHT, MOJEIb, THIIOTE3a,
CAUHUIBI (U3UYECKUX BEIUYMH, aTOM, MOJICKYyJla, arperaTHbie COCTOSHUS BemecTBa (TBEPIOE, JKHUIKOE,
ra3oo0pas3Hoe), MEXaHHYeCKoe JBMKEHHE (paBHOMEpPHOE, HEpaBHOMEPHOE, MNPSMOJIUHEHHOE), TPaeKTOpHs,
paBHOJICHCTBYIOIIAs cuiia, feopmanus (yrnpyras, IacTudeckas ), HEBECOMOCTb, COOOIIAONTUECS COCY/IbI;
pasnu4ath siBieHus (qudQy3usi, TEII0BOE ABIKCHNE YaCTUI] BEIIECTBA, PABHOMEPHOE JIBI)KEHHE, HEPABHOMEPHOE
JIBUKCHHE, HHEPIIHS, B3aUMOJICHCTBHE TEJ, pABHOBECUE TBEP/IBIX TEN C 3aKPEIUIEHHON OCBIO BpallleHus, iepeada
JABJICHUST TBEPABIMU TEIaMH, XKUIKOCTSIMHU W Ta3zaMu, aTMoc(epHOe MaBiCHHE, TJIaBaHWUE TEJ, MPEBPAIICHUS
MEXaHUYECKOM YHEPTUHN ) TT0 ONTUCAHUIO UX XapAKTEPHBIX CBOMCTB U HA OCHOBE OTIBITOB, IEMOHCTPUPYIOITUX JAHHOE
buznyecKoe SBICHUE;

pacrno3HaBaTh MPOSBICHUE M3YYCHHBIX (PU3MUECKHX SIBICHHUN B OKPYKAIOIIEM MHpPE, B TOM 4YHCIe (QU3NIECKHE
SIBJICHUS B TIPUPOJIC: MMPUMEPHI IBIKCHHS C PA3IMYHBIMUA CKOPOCTSIMU B JKHBOW M HEXHUBOU MPHUPOJEC, NCUCTBHUE
CHUJIBI TPEHUS B IPUPOJIC U TEXHUKE, BIUSHUE aTMOC(EPHOTO TaBIICHUS HA YKUBOM OpraHU3M, IJIABAHKE PHIO, phIyaru
B TEJIE YEJIOBEKa, MPU ATOM MEPEBOIUTH MPAKTUUYECKYIO 3a7a4y B YU€OHYIO, BBIJCIATH CYIIECTBEHHBIC CBOWCTBA
(mpu3Haku) GU3NYECKUX SIBICHUM;

OTMHCHIBATh U3YUYCHHBIC CBOWCTBA TeNl U (GU3NUYECKUE SIBICHUS, UCTIONB3Yys (PU3MUECKUE BEIMYUHBI (Macca, 00bEM,
TJIOTHOCTH BEIIIECTBA, BPEMS, TyTh, CKOPOCTh, CPEHSISI CKOPOCTh, CHJIa YIPYTOCTH, CHJIA TSOKECTH, BEC Tea, CHIIa
TpeHus, AaBicHUE (TBEPAOTO Tela, KUIAKOCTH, Ta3a), BRITAIKUBAIONIAS CHUJIA, MEXaHUYeCKas paboTa, MOITHOCTD,
TUIEYO CHJIBI, MOMEHT CHJIBI, KOOPUIIMEHT TOJIE3HOTO JACUCTBUS MEXaHU3MOB, KHHETUYECKAasT W MOTCHIIMAIbHAS
DHEPrusl), IPU ONMUCAHUH MPABUIFHO TPAKTOBATh (PU3UIECKUI CMBICIT UCIIOJIb3YEMbIX BETUYHH, UX 0003HAUCHUS U
eIUHUIIBI (U3UUYECKUX BEJIMYMH, HAXOIUTh (DOPMYIIBI, CBA3BIBAIOIINE JaHHYIO (GU3HUECKYIO BETUYHHY C IPYTUMHU
BEJTMYMHAMU, CTPOUTH TPa(QUKU N3YICHHBIX 3aBUCUMOCTEN (DU3NYECKUX BEIMYNH;

XapaKTEepPU30BaTh CBOWCTBA TeJ, (PU3WUYECKUE SBIECHUS M MPOIECCHI, UCTIOIL3Ys MpaBUIa CIOKEHUS CUI (BIOJb
OJIHOM TIpsiMOi), 3aKkoH ['yka, 3akoH Ilackans, 3akoH Apxumenaa, MpaBUiIO paBHOBECHs pbrdara (0JI0Ka), «30J10TOe



MIPaBUJIO» MEXAHUKH, 3aKOH COXPAaHCHUS MEXAaHWYECKOW SHEPTHH, MPHU 3TOM JIaBaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alUChIBaTh €r0 MATEMAaTHYECKOE BBIPAKEHHUE;

OOBACHITh (DUBUYECKUE SBJICHHS, TPOILECCHI W CBOMCTBA T, B TOM YHCIE M B KOHTEKCTE CHTYyallud
PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BISBISTh IPUUMHHO--CIIEJCTBEHHBIE CBSA3H, CTPOUTh OOBbICHEHUE U3 1—
2 JIOTMYECKUX LIAroB ¢ ONMOpod Ha 1—2 M3y4eHHBIX CBOMCTBA (PU3MYECKUX SIBJICHUH, (PU3MUECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemath pacuéTHbIE 3a/1a4u B 1—2 AEWCTBUS, UCIIONB3YS 3aKOHBI ¥ (HOPMYJIBI, CBSI3BIBAIOIIHE (DM3UIECKUE BETUINHBI:
HAa OCHOBE aHajiM3a YCJOBHUS 3aJaud 3alMChIBATh KPATKOE YCIOBUE, MOACTABIATh (DU3NYECKHUE BEIMYMHBI B
(bopMyJIbl M IPOBOJIUTH PACUETHI, HAXOJUTh CIIPABOYHBIC JAHHbIC, HEOOXOUMBbIE IS PEIICHUs 3a/1ay, OIICHUBATh
PEATMCTUYHOCTD MOJIYYeHHOU (PU3NYECKON BETUUYHUHBL;

pacrno3HaBaTh MPOOIEMbI, KOTOPHIE MOYKHO PEIIUTH TP MTOMOIIN (PU3UIECKUX METOJIOB, B OTIMCAHUH UCCIICIOBAHUS
BBIJICTISITh MIPOBEPSAEMOE MPEANONOKEHNE (TUIIOTE3Y), pa3andyaTh U UHTEPIPETUPOBATh MOJTYUYEHHBI PE3yibTarT,
HAXOJIUTh OIHUOKH B XOZE OIbITA, JIeJaTh BBIBOJIBI IO €0 pe3yibTaTaMm;

MPOBOJUTH OMBITHl MO HAOMIOACHUIO (DU3NYECKUX SABJICHUA WM (U3HYECKUX CBONCTB Tel: (OpMYyIHpPOBATH
IPOBEPSIEMbIC TIPE/ITOIOKEHHUS, COOUPATh YCTAHOBKY U3 MPEAJIOKEHHOTO 000PYI0BaHUS, 3alMUCHIBATh XOJ] OMBITA
1 (OPMYTUPOBATH BHIBOJIBI;

BBITIOJIHATh TIPSAMBIE W3MEPEHHS PACCTOSIHUSI, BPEMEHH, MAacChl Tela, 00bEMa, CHJIBI M TEMIIEpaTyphl C
UCIIOJIb30BAaHUEM aHAJIOTOBBIX U LHUQPPOBBIX MPUOOPOB, 3aMKMCHIBATH MOKAa3aHUs MPUOOPOB C YUYETOM 3aJaHHOU
a0COJIFOTHOM MOTPEITHOCTH U3MEPEHUM;

MIPOBOJIUTH MCCIIEIOBAHNUE 3aBUCUMOCTH OJHOW (DM3UYECKON BEIMUYWHBI OT JPYrod C WCIOIH30BAHUEM MPSIMBIX
U3MEPEHUN (3aBUCUMOCTUA TMYTH PABHOMEPHO JIBIXKYILETOCS Tela OT BPEMEHM JBHXKEHUSI Tejla, CUJIbI TPEHHS
CKOJIbKEHUS OT Beca Tela, KauecTBa 00pabOTKM MOBEPXHOCTEH TeNl M HE3aBUCUMOCTH CWJIbI TPEHUS OT IUIOIIAIN
CONPUKOCHOBEHMSI Te€Jl, CHJIbI YIPYrOCTH OT YJIJUHEHUS NPYXKUHBI, BBITAJKUBAIOUIEH CHIIBI OT 00BEMa
NOTPYKEHHON YacTU Tejla U OT IUVIOTHOCTH YKUIKOCTH, €€ HEe3aBUCHUMOCTU OT IUIOTHOCTH Teia, OT TITyOWHbI, Ha
KOTOPYIO TIOTPY>KEHO TeJIO, YCIOBUM IUIaBaHWs TEJ, YCIOBUU paBHOBECHS phiuara W OJIOKOB), y4acTBOBAaTh B
TUIAHUPOBAHUH YIEOHOTO MCCIICIOBAHUS, COOMPATh YCTAHOBKY M BBHITIOJHATH H3MEPEHUS, CICAYS MPEAIOKCHHOMY



IU1aHy, (GUKCUPOBATH PE3YIbTATHI MOJIYYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJIHUMH B BU/IE IPEITIOKEHHBIX TAOIHUIL
U rpauKOB, 1eJaTh BHIBOABI IO Pe3yJbTaTaM HCCIEI0BaAHNUS;

POBOJANTH KOCBEHHbIE NU3MEPEHHS PU3NYECKUX BEIUYUH (TNIOTHOCTH BEUIECTBA JKUIKOCTH M TBEPJOTO TeJa, CHIla
TPEHMSI CKOJIbKEHUS, JaBIICHUE BO3/1yXa, BBITAJKMBAIOILAs CUIIA, JEHCTBYIONIAsl HA IOTPYKEHHOE B AKHUAKOCTD TEJIO,
KOA((PULMEHT MOJEZHOTO AEUCTBUS IPOCTHIX MEXAHU3MOB), CJIEAYs IPEAJIOKEHHON HHCTPYKIUU: IIPU BBITTOJIHEHUU
U3MEpPEHHI cOOMpaTh 3KCIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCIIATH 3HAUYEHUE HCKOMOM BEJIMYUHBL;

coOroAaTh MpaBuiia TEXHUKH 0€30MacHOCTH Ipu padoTe ¢ 1a00paToOpHBIM 000PYI0BaHUEM;

yKa3bIBaTh MNPHUHLMIIBI AEHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI, TEPMOMETP, IUHAMOMETD,
COOO0ILArOIIMECS COCYIbl, 0apOMETp, pblYar, MOJBUKHBIN U HETIOABUKHBIN OJIOK, HAKJIIOHHAS! JIOCKOCTB;
XapaKTepU30BaTh IPUHLIUIIBI AEHUCTBUSI U3YUYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOMCTB C OOPON HAa UX ONUCAHUS
(B TOM wymcle: TOIIIMITHUKH, YCTPOMCTBO BOJONPOBOJA, THUAPABIMYECKHA Ipecc, MaHOMETpP, BBICOTOMED,
MOPIITHEBOM HACOC, ApEOMET)), UCTIONIB3YS 3HAHUS O CBOMCTBAX (DU3UYECKUX SIBJICHUIA U HEOOXO0UMBIE (Pr3ndecKue
3aKOHBI U 3aKOHOMEPHOCTH;

IPUBOJIUTH PUMEPHI (HAXOAUTh UH(POPMALIUIO O MPUMEPAX) MPAKTUUECKOTO UCIIOIb30BaHUs (PU3MUECKUX 3HAHUN
B TOBCEIHEBHOM KHM3HU I oOecriedeHHs] O€30MacHOCTH MpHu oOpallleHud ¢ IpudopaMu U TEXHUUECKUMHU
yCTPOMCTBaAMH, COXPAHEHUS 310POBbS U COOIIOACHUS HOPM SKOJIOTMUECKOTO TIOBEJICHUS B OKPY>KAIOILIEH Cpeie;
OCYIIECTBIISATH OTOOP UCTOYHUKOB HH(POpMAIK B IHTepHETE B COOTBETCTBUU C 33JaHHBIM MTOMCKOBBIM 3aIIPOCOM,
Ha OCHOBE MMEIOLUXCS 3HAHUM M MYTEM CpPaBHEHMSI Pa3IMYHBIX MCTOYHHMKOB BBLIEIATH MHPOPMALUIO, KOTOpas
SBJIIETCS IPOTUBOPEUYUBON MIIM MOXKET OBITh HEIOCTOBEPHOU;

UCIOJIb30BaTh MPHU BHIMOJHEHUH YU€OHBIX 3aJJaHII HAyYHO--TIOMYJISIPHYIO JUTEPaTypy (PU3NUECKOro COoep KaHus,
CIpaBOYHbIE MaTepuaibl, pecypchl ceTu HHTepHeT, BiaaeTb NpuéMaMyd KOHCIEKTHPOBAHHS TEKCTa,
npeoOpa3oBaHus HH(POPMALMU U3 OJJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE KPAaTKUE MUCHbMEHHBIE U YCTHBIE COOOILEHUSI HA OCHOBE 2—3 MCTOYHUKOB MH(pOpMaLUU
(¢u3nyeCKoro copepkKaHus, B TOM YMCJE IMyOJUYHO AENaTh KPATKHE COOOIIEHHS O pe3yjbTaTaX IPOEKTOB WU
y4eOHBIX HCCIENOBAaHUM, MPU 3TOM T'PAMOTHO HCIIOJIb30BATh M3YyUYEHHBIM MOHSITHUHBIN ammapar Kypca (pU3UKH,
COIIPOBOXAATh BBICTYIIJICHHE MTPE3ECHTAIIUEH;



I[P BLIIIOJIHCHUH y‘-Ie6HBIX IIPOCKTOB U I/ICCHGIIOBaHI/Iﬁ pacupeacisiTh 00513aHHOCTH B rpymarc B COOTBETCTBHUH C
IMIOCTAaBJICHHBIMHU 3aJa4aMH, CJICAUTD 3a BBIIIOJTHCHHUECM I1JIaHA I[GﬁCTBHfI, AaZICKBAaTHO OLICHNUBATDH COOCTBEHHBIN BKJIazn
B JCATCIIbBHOCTD I'PYIIIIbI, BBICTPAWBATH KOMMYHHUKATHBHOC BSaHMOHeﬁCTBHe, YYUTBIBAA MHCHHUC OKPYIKAIOIIUX.

K koHily 00y4yeHus: B 8 Kiiacce nmpeiMeTHbIE PE3YJIbTAThl HA OA30BOM YPOBHE JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD
y 00y4aroImmxcs YMEHUM:

UCITOJIB30BaTh IMOHATHSA: Macca M pa3Mepbl MOJIEKYJ, TEIUIOBOE JBHKEHHE aTOMOB M MOJEKYJ, arperaTHble
COCTOSIHHSI BEIECTBA, KPUCTAJUTMUECKHE M aMOp(HBIC Tela, HACBHIIMIEHHBI W HEHACHIIICHHBINA Map, BIAKHOCTH
BO3J/lyXa, TEMIEepaTrypa, BHYTPEHHSISI SHEPrus, TEIIOBOM JBUraTelb, AJIEMEHTAPHBIN 3IEKTPUUYECKUU 3apsi,
AIIEKTPUUECKOE T10JI€, TPOBOJIHUKHU U TUDJIEKTPUKU, TOCTOSIHHBINA 3JEKTPUUECKUN TOK, MATHUTHOE TI0JIE;
pasznuyaTh sIBJIEHUA (TEIJIOBOE paCUIMpEHHE M CKaThe, TeIvlonepenaya, TEIIOBOE PABHOBECHE, CMadyMBaHUE,
KaWUISIPHBIC SIBJICHUS, HCHApeHue, KOHJCHCAIMS, IUIABJICHUE, KpUCTAJUIM3alus (OTBEPIICBAHUE), KUIICHUE,
Terionepenaya (TEIIONPOBOIHOCTb, KOHBEKIMS, HM3JIYyYEHHUE), IJIEKTpPU3alus T, B3aUMOJACHCTBUE 3apsoB,
JEUCTBUS JIEKTPUUECKOT0 TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMO/IEHCTBIE MarHUTOB, J€HCTBUE MArHUTHOT'O MOJISl HA
MIPOBOJIHUK C TOKOM, DJIEKTPOMArHUTHasI MHAYKIIHS) M0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPHUPYIOMINX JAHHOE (PU3NYECKOE SBJICHUE;

pacno3HaBaTh MPOSIBICHUE M3YUYEHHBIX (DU3UYECKUX SBJICHHA B OKPYXKAIOIIEM MHPE, B TOM 4HUCIie (PU3NUECKUE
SIBJIEHUS B MPUPOJE: MOBEPXHOCTHOE HATSKEHUE U KANWJUISIPHBIE SBJICHUS B MPUPOJE, KPUCTAIBI B MPUPOJIE,
uznydyenre CouHila, 3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TymMaHa, HMHEs, CHera,
AIIEKTPUUECKHUE SIBJIECHUS B atMocdepe, dJIEKTPUUYECTBO KUBBIX OPraHM3MOB, MAarHUTHOE MoJje 3emiu, Apend
MOJIIOCOB, POJIb MATHUTHOTO MOJIS IS )KM3HU Ha 3eMJie, MOJISPHOE CUSIHUE, IIPU 3TOM NEPEBOAUTH MPAKTUYECKYIO
3a/1auy B Y4eOHYI0, BBIJICIISATH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKK ) (PU3NIECKUX SBICHUMN;

ONUCHIBATh U3yUYECHHbIE CBOMCTBA TeN U (PU3MYECKUE SIBIICHUS, UCTIONb3Ys (PU3MUECKUE BEJIMYMHBI (TeMIepaTypa,
BHYTPEHHSISI SHEPIHsl, KOJIMYECTBO TEIUIOTHI, YAEIbHAs TEIJIOEMKOCTh BEILECTBA, YAEIbHAs TEIJIOTA TUIABJICHMUS,
ylelibHas TEIJIoTa MapooOpa3zoBaHus, yAeiabHas TEIIOTa CTOPAHUS TOIUIMBA, KO3PGUIIMEHT MOJIE3HOTO JEHCTBUA
TEIJIOBOM MAaIIWHbI, OTHOCUTENIbHAS BIAXHOCTh BO31yXa, 3JEKTPUUYECKHHA 3apsj, Cuia TOKa, 3JIEKTPUUYECKOE
HANpsDKEHUE, CONPOTHBIICHWE MIPOBOJHMKA, YIEIbHOE COMPOTHUBICHUE BEIIECTBA, pabdoTa M MOIIHOCTh
AIIEKTPUUECKOTO0 TOKA), MPU ONKUCAHUM MPABUIBLHO TPAKTOBATh (PU3MUYECKHI CMBICT HMCIOJIb3YyeMbIX BEJIHYMH,



0003HAaYEeHHUST U EIUHUIBI (PU3UUYECKUX BEJIWYUH, HAXOAUTH (OPMYIIbI, CBS3BIBAIOLIUE MAHHYIO (U3UUECKYIO
BEJIMUMHY C APYTUMH BETUYMHAMU, CTPOUTH IPa(PUKU H3yUYEHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEIUYUH;
XapaKTepu30BaTh CBOMCTBA TelN, (U3NYECKHUE SBJICHUS W TMPOLIECCHl, HCIOJIb3YS OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO--KUHETUYECKON TEOPUU CTPOCHHUS BEIIECTBA, MPHUHIMI CYNEPIO3UIMUA MoJel (Ha KaueCTBEHHOM
YPOBHE), 3aKOH COXpaHEHMs 3apsjaa, 3akoH OMa g y4yacTka uenu, 3akoH J[xoyns—JleHna, 3aKkoH coxpaHeHuUs
SHEPIrUH, IIPU 3TOM JIaBaTh CIIOBECHYIO (POPMYITUPOBKY 3aKOHA U 3aMIUCHIBATH €0 MAaTEMaTHUYECKOE BBIPAXKECHUE;
OOBSCHATH (U3MUECKHE TPOLECCHl W CBOMCTBA Tell, B TOM 4YHCI€ HU B KOHTEKCTE CHUTyalui
PaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BhISBIATh IPUUHMHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH O0BbACHEHHE U3 12
JIOTUYECKUX IIAroB C OMOpOMl Ha 1—2 HM3y4EHHBIX CBOMCTBAa (PUBMUYECKHUX SIBICHUH, (PU3UUYECKUX 3aKOHOB WM
3aKOHOMEPHOCTEM;

pemiaTh pacu€THBIC 331a4u B 2—3 IEHCTBUS, UCIIOIB3YS 3aKOHBI U (DOPMYJIbI, CBA3BIBAIONINE (PU3MUECKHE BENUYUHBIL:
Ha OCHOBE aHaJM3a YCJIOBHUSA 3aJa4M 3allMChIBaTh KPATKOE YCJIOBUE, BBIABISATH HEIOCTATOK JAHHBIX IS PEIICHUS
3aJlayu, BBIOMpaTh 3aKOHBI U (HOPMYJIbI, HEOOXOAMMBIEC I €€ pEeIIeHUs, NPOBOJUTh PAacUEThl U CPABHUBATH
MOJIy4YeHHOE 3HaUeHHE (PU3NYECKON BETUYHHBI C U3BECTHBIMU JJAHHBIMU;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PEIIUTh MPU MOMOIIM (PU3MUYECKUX METOJOB, MCIOJB3YS OMHUCAHUE
UCCIICIOBAHMSI, BBIACIATH MPOBEPSIEMOE MPEANONOKEHUE, OIEHUBATh MPABHJIBHOCTh TMOPSAKAa MPOBEICHUS
UCCIIETOBAHMSI, IENaTh BBIBOIBI,

MPOBOJUTH OMBITHI IO HAOJIOIEHUIO (PU3HUECKUX SIBICHUHN WM PU3NYECKUX CBOMCTB Tel (KalWUISIpHbIC SBJICHMUS,
3aBUCUMOCTb JaBJICHUS BO3yXa OT €ro 00bEMa, TeMIlepaTypbl, CKOPOCTH IPOLIeCcCca OCThIBAHUS U HATPEBaHUS MIPU
U3TYyYEHUH OT LIBETa M3Iydarolei (MOrIomaoieil) NTOBepXHOCTH, CKOPOCTh HCIIAPEHUSI BOABI OT TEMIIEPATyphl
KUJKOCTH M IUIOMAAN €€ TOBEPXHOCTH, JJIEKTpU3AlMs Tel W B3aUMOACHCTBHE HIIEKTPUUYECKUX 3apsioB,
B3aMMOJICUCTBHE TMOCTOSIHHBIX MArHUTOB, BU3yaJlU3allMsi MAarHUTHBIX MOJIEW MOCTOSHHBIX MAarHUTOB, ACHCTBUS
MarHUTHOTO TOJIsI Ha MPOBOAHUK C TOKOM, CBOMCTBA 3JIEKTPOMArHuTa, CBOMCTBA AJIEKTPOABUTATENSI TOCTOSTHHOTO
TOKa): (opMyIupoBaTh MPOBEPsiEMbIE TTPEATIOIOKEHUSI, COOUPaTh YCTAHOBKY U3 MPEJI0KEHHOTO 000PY/I0BaHMUS,
OIHCHIBATh X0/ ONbITA U OPMYITUPOBATH BHIBOIBI;



BBITIOJTHATH TPSIMbIE U3MEPEHUSI TeMIIepaTyphl, OTHOCUTEIHLHON BIAKHOCTU BO3AYyXa, CHJIBI TOKA, HAMPSHKEHUS C
WCITOJIb30BAaHUEM aHAIOTOBBIX TPHOOPOB U JATYMKOB (PU3MUECKUX BEIMYNH, CPABHUBATH PE3YyIbTAThl U3MEPEHUI C
y4€TOM 3a/1aHHOM a0COJIIOTHOM MOTPEITHOCTH;

IIPOBOJNTH UCCIIEJIOBAHUE 3aBHCUMOCTH OJHON (PU3MYECKOW BEIMUYWHBI OT APYroM C MCIOJIH30BAHUEM IMPSIMBIX
U3MEpPEHHUI (3aBHCHUMOCTh COIMPOTUBJICHHS TMPOBOJHUKA OT €ro JUIMHBI, TUIONIAJNA TIOTMEPEYHOTO CEUCHHUs U
YIEIBHOTO COMPOTHUBIICHHS BEIIECTBA MPOBOJIHMKA, CUJIBI TOKA, UIYIIETO Yepe3 MPOBOIHUK, OT HAMPSHKEHUS HA
IPOBOJHUKE, MCCIIEIOBAaHUE IOCIENOBATEILHOTO W MapajuIeIbHOTO COEIMHEHUIN NPOBOJHUKOB): IUIAHUPOBATH
UCCIIEIOBaHNE, COOMpaTh YCTAaHOBKY W BBHITIOJNHATH U3MEPEHUs, CIEAys MPEAJIOKCHHOMY IUIaHy, (PUKCHpOBaTh
PE3yNIbTaThI MOJTYYCHHON 3aBUCIMOCTH B BHJIE TAOJIUI U TpaUKOB, 1e7aTh BBIBOBI IO Pe3yIbTaTaM HUCCIICT0OBAHNUS;
IIPOBOJUTH KOCBEHHBbIC M3MEpeHUs (pu3nueckux BeauuuH (yIeNbHas TEMIOEMKOCTh BEIIECTBA, COMPOTHBIICHUE
OpOBOJHMKA, paboTa W  MOIIHOCTh JJIEKTPUYECKOTO TOKa): IUIAHUPOBaTh HM3MEPEHHs, COOHpaTh
IKCIIEPUMEHTATILHYIO YCTAHOBKY, CIEAYS MPEIOKEHHON HHCTPYKIIUH, U BEIYUCIIATh 3HAUCHUE BEJIMYMHEI;
co0JIIo1aTh TIpaBUJIa TEXHUKU O€30MTaCHOCTH MPU paboTe ¢ 1abopaTOpHBIM 000PYI0BAHUEM;

XapaKTepU30BaTh MPUHIIUIIBI ACHCTBHS N3YYSHHBIX MPUOOPOB U TEXHUUECKHUX YCTPOMCTB C OTIOPOIA Ha UX OMUCAHUS
(B TOM YHcIe: cMCTeMa OTOIUICHHS JIOMOB, TUTPOMETP, MapoBas TypOWHA, aMIepMETp, BOJIBTMETP, CUETUHUK
AJIEKTPUYECKOM HSHEPTHUH, DIICKTPOOCBETUTEIBHBIC IMPUOOPHI, HArPEeBATEIbHBIC JIICKTPONMPUOOPHI (TIPUMEPHI),
AIIEKTPUUECKUE MPEIOXPAHUTENH, IICKTPOMATHUT, JJICKTPOJBUTATEIh MMOCTOSIHHOTO TOKA), MCIIOJIb3Ysl 3HAHUS O
CBOMCTBaX (PM3MYECKUX SBJICHUN U HEOOXOIUMBIE (PU3UUECKUE 3aKOHOMEPHOCTH;

pacrmo3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M HM3MEPHUTEIbHBIC MPUOOPHI MO CXeMaM W CXEMAaTHYHBIM
pucyHKaM (KHJKOCTHBIA TEPMOMETP, TEPMOC, TMCHUXPOMETP, TUTPOMETp, JBHUTaTelIh BHYTPEHHETO CTOPaHWS,
AJIEKTPOCKOII, PEOCTAT), COCTABIATH CXEMbI DJJEKTPUUYCCKUX IIENEH C MOCIEeNOBATEIBHBIM M TapalIeIbHBIM
COCTMHEHUEM 3JIEMEHTOB, pPa3inyasi YCIOBHBIE 0003HAUCHUS DIIEMEHTOB JICKTPHUECKUX TICTICH;

IPUBOIUTH TPUMEPHI (HAXOAUTh HHPOPMAIIHIO O MPUMEPAX ) MPAKTHUECKOTO UCTIONb30BaHuUs (DU3MUECKUX 3HAHUN
B TIOBCETHEBHOW KHM3HU JIsi obOecredeHws] O€30MacHOCTH TpH OOpalieHud ¢ TpudopaMu W TEXHUYECKUMHU
yCTPOMCTBaAMH, COXPAHEHUS 310POBbS U COOIIOACHHUS HOPM SKOJIOTMUECKOTO TIOBEJICHUS B OKPYKAIOILIEH Cpee;



OCYIIECTBIISITh MOUCK MH(pOpManuu PU3NIECKOro coaepkanusi B MIHTepHeTe, HA OCHOBE MMEIOLIUXCSA 3HAHUN U
myTEM CpaBHEHUS JOMOIHUTEIbHBIX HCTOYHUKOB BBIICISATH HHPOPMAINIO, KOTOpAs SBISETCS MPOTUBOPEUNBOM HITH
MOJKET OBITh HEIOCTOBEPHO;

UCIIOJIb30BATh MPU BBITOJHEHUH YYEOHBIX 3aJaHUN HAYYHO--TIOMYJIIPHYIO JIUTEPATYPY (PU3UUECKOTO COACPKAHUS,
CIpaBOYHBIE MaTepuanbl, pecypchl ceTu MHTepHeT, BianeTs npuéMaMH KOHCIIEKTUPOBAHHUS TEKCTa,
npeobpazoBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/aBaTh COOCTBEHHBIE MHCHMEHHBIE M KPAaTKHE YCTHBIE COOOIIEHUs, 0000mas nHPOpMAIMIO U3 HECKOJIBKHUX
UCTOYHUKOB (DPU3NYECKOTO COJEpXkaHUSA, B TOM 4YHCJe MyOJMYHO MPEICTAaBIIATh PE3yJbTaThl MPOEKTHON WU
UCCIIEI0BATENLCKOM NESTENBHOCTH, IIPH 3TOM I'PaMOTHO MCIOJb30BAaTh W3YUYEHHBIH MOHATUIHBIN amnmapar Kypca
($u3uKH, CONPOBOXKAATH BHICTYIUICHNE TIPE3EHTAIIUEH;

IpU BBIMIOJIHEHUU YYEOHBIX NMPOEKTOB M HCCIENOBAaHUN (U3UYECKUX MPOIIECCOB paclpeAesisiTh OOS3aHHOCTH B
rpynmne B COOTBETCTBUM C TOCTaBJICHHBIMU 3aJayaMiy, CJIEIUTh 3a BBIIOJHEHHEM IUIaHA JACUCTBUHA U
KOPPEKTHPOBATh €ro, aJeKBAaTHO OLIEHUBATh COOCTBEHHBIM BKJIAJ B JEATEIBHOCTH TPYIIIBL, BBICTPAUBATH
KOMMYHUKAaTHBHOE B3aUMOJICHCTBUE, IPOSBIISASA TOTOBHOCTh pa3peiiaTh KOH(IUKTHI.

TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KouunyecTBO 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Koutpoasubie IIpakTuyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoTsI
pecypchl
Pazgen 1. ®usnka u e€ posib B NO3HAHUU OKPYKAIOLIEr0 MUpa
Bbu6nmuoreka [JOK
1.1 dusuka - HayKa o one 2
H3Hia - Hayka o Hpupol https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.2 du3nYeCKre BETUYNHbI 2 1
https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

1.3

EcrecTBeHHOHAYUYHBIN METO]T TO3HAHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/7f416194

Hroro no pazneny

6

Pa3znea 2. IlepBoHayaibHble CBeIEHUS 0 CTPOEHUH BelllecTBa

2.1 CTpoecHUe BelecTBa 1 bubmmorexa [IOK
’ p B https://m.edsoo.ru/7f416194
29 JIBr>KeHUE 1 B3aUMOJIECTBHE YACTHI] ) bubmuorexa [JOK
’ BEIECTBA https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
2.3 A 2
TPETATHBIC COCTOARMA BELIECTBA https://m.edsoo.ru/7f416194
Hroro no pazneny 5
Pa3nea 3. /IBu:xkeHMe M B3auUMo/IelicTBHE TeJl
Bbu6nmuoreka [JOK
31 Mexaniieckoe ABIXCHHE 3 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
3.2 MHepuus, macea, MI10THOCTS 4 https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
33 Cuna. Bunpt cun 14 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB
41 Hasnenue. [lepenaya naBneHus: TBEpALIMU 3 bubmuorexa [JOK
’ TeJIaMM, )KUJIKOCTSIMHU U ra3aMu https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBere X KoCTH > https://m.edsoo.ru/7f416194
4.3 ATMochepHOe 1aBlIeHHE 6 bubmorexa [TOK

https://m.edsoo.ru/7f416194



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

JlelicTBuE ®KUIKOCTH U T'a3a HA MOTPYKEHHOE

Bbu6nmuoreka [JOK

44 B HHX TEJIO 7 3 https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3nea 5. PaGoTa n MOIIHOCTB. JHEprus
Bbu6nmuoreka [JOK
> Paora i mowrocTs 3 ! https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
52 HlpocTbre MexaHH3MbI > ! https://m.edsoo.ru/7f416194
Bbu6nmuoreka [JOK
33 Mexanirieckas oHeprits 4 ! https://m.edsoo.ru/7f416194
Hroro no pazneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 12



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194

8 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Pa3pen 1. TenioBble siBJIeHUSA
. bubmoreka [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 1 hitps://m.cdsoo.ru/ 7418 1 ce
bubmunoreka LIOK
1.2 Teruossie mporecce! 21 2 2 https://m.edsoo.ru/7f4181¢ce
Hroro no pazneny 28
Pa3nes 2. DiiekTpryeckne ¥ MATHUTHBIE SIBJICHUS
)1 DIIEeKTpUYECKUE 3apsiabl. 3apsyKEHHBIE TEJIa 7 1 bubmmoreka [JOK
’ 1 WX B3aUMOJICHCTBUE https://m.edsoo.ru/7f4181ce
. . bubmuoreka [JOK
2.2 IToCTOSAHHBIN JIEKTPUUYECKUIN TOK 20 1 7 hitps://m.cdsoo.ru/ 7418 1 ce
Bbubmunoreka LIOK
2.3 MarHuTHbIE SIBIICHUS 6 1 1.5 hitps://m.cdsoo.ru/ 74181 ce
bu6mmoreka [IOK
24 C) 4
FICKTPOMATHHTHA HHAYIKILHA https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
Ha3Banue moayJist
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 4 12.5



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce




IHOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC

Ne
n/n

Tema ypoka

KoanuecTBOo 4acoB

Bcero

KonTtpoabHubie
padoThI

IIpakTH4eckue
padoTsI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®du3uka — HayKa O PUPOJIE.
SIBiieHus npupoIbl

dusnueckue aBiaenans. Habaroneuus
U OIIBITHI.

dusnuecKkue BeITMUNHBI U UX
nu3MepeHue

Jlabopartopnast pabora Nel
«Onpez[eneHHe IICHbI ACJIICHUA
M3MEPUTENIBHOTO MTPHOOopay.

MeTo1pI Hay4YHOTO MO3HAHMUSL.
Onucanue pu3NUeCKux SBICHUN C
IIOMOIIBIO MOJIETIEN

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff09{72a

Jlaboparopnas pabota Ne2
«M3mepenne oobema Tenay. Ouzuka
U TEXHUKA

Crpoenue BemiecTBa. ONBITHI,
JIOKa3bIBAIOIINE AUCKPETHOE
CTPOEHUE BELIeCTBA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff09fe0a

Jlaboparopnas padota Ne3
"N3mepenue pa3MepoB MallbIx Teun".
bpoyHOBCKOE nBUXKEHUE



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a

JIBM>KeHME yacTull BELIECTBA.

Bbu6nmuoreka [JOK

BerecTsa"

? Jladdysus B rasax, KuaKOCTAX https://m.edsoo.ru/ff0a013e
TBEPJBIX TEJax.
10 ArperaTHble COCTOSIHUS BEILIECTBA
Oco0OeHHOCTH arperaTHbIX
cocTosTHUHA BoAbl. O000IIEHHE 110
1 pazaeny «llepBoHavanibHbIE bubanorexa HOK
CBEIEHUSA O CTPOCHUU BELIECTBA) https://m.edsoo.ru/ff0a0378
KpaTtkoBpemMeHHast KOHTPOJIbHAS
pabora.
MexaHndeckoe OBUKEHUE.
12 PaBHOMEpHOE U HEpAaBHOMEPHOE bubmorexa HOK
https://m.edsoo.ru/ff0a05¢6
JBIKEHUC
bu6mmoreka [IOK
13 Cropocte. Eauuip! ckopocTH https://m.edsoo.ru/ff0a079¢
14 Pacuer nyty ¥ BpeMEeHU IBUKCHUSA bubmmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
WNueprusa. Macca — Mepa
15 uHepTHOCTH Ten. JlaboparopHas bubanorexa HOK
pabota Ne4 «3mepeHue Macchl Tena https://m.edsoo.ru/ff0a0c10
Ha PBIYKHBIX BECAX).
16 IInorHOCTH BemiecTBa. PacueT macchl bubmuorexa [JOK
1 00beMa TeJa Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota No5
17 «Omnpenenenre MIOTHOCTA TBEPAOTO
Tema»
13 Pemenne 3agay mo Teme "IIIoTHOCTH Bbu6nuoreka [JOK

https://m.edsoo.ru/ff0al23c



https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c

Cuna xak XxapakTepuCTHKa

19 B3auMoercTeua Ten. Cuia
ynpyroctu. 3akoH ['yka
Bbu6nuoreka [JOK
20 WUzmepenne cui. JluHamomer
p A p https://m.edsoo.ru/ff0al8cc
Jlaboparopnas padota Ne6
)1 «M3ydyeHne 3aBUCUMOCTH
pacTsbxeHus (aedopmariim)
MIPY>KUHBI OT MPUIIOKCHHON CHITBI»
” [[“IBnenue Tsrorenus. Cuna
TSKECTH
CBs3b MEXKY CUIION TSKECTH U
23 Maccoii Tena. Bec Tena. Pemenue bubmorexa LHOK
e ) | https://m.edsoo.ru/ff0al778
3amay o teme "Cuna TSKeCcTH
Cuia TsKeCcTH Ha HUX IIaHETax.
24 duznueckue xaj ali[feyr WCTHKHA bubmorexa LIOK
P P https://m.edsoo.ru/ff0al1502
IUTAHET
Bbu6nuoreka [JOK
25 Bec tema. HeBecomoc
el BECOMOCTE https://m.edsoo.ru/ff0al778
CrokeHue OByX CUJI, HalIpaBJICHHBIX
26 110 OJHOU nﬂﬂ?\’;:)ﬁ ’ bubmorexa [IOK
a N p ) https://m.edsoo.ru/ff0ala70
PaBHOelicTBYIOIIIAS CHIT
27 Pemenue 3amau mo teme
"PaBHoneiicTByromas cui"
73 Cuia TpeHus u e€ Bubl. TpeHue B bubanorexa HOK
IIPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabota Ne7 bubmmoreka [JOK

«I/ISy‘IeHI/Ie 3aBUCHUMOCTH CUJIBI

https://m.edsoo.ru/ff0alcc8



https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8

TPEHUS CKOJIBKECHHSI OT CHIIBI
JaBIICHUS U XapaKTepa
COIPHUKACAIOIINXCS TIOBEPXHOCTEI»

Pemenue 3ama4d Ha OMpCACIICHUC

30 N .
PaBHOJEHCTBYIOLIEH CUITBI
Pemrenue 3agaud mo remam: «Bec

31 Tenay, «I'padudeckoe n3oOpakeHue bubanorexa HOK
cuiny, «Cuiniy, https://m.edsoo.ru/ff0alde0
«PaBHOZIEWCTBYIOIIAS CUI»

KontponbHas paboTa mo TeMam:
«MexaHn4ecKoe TBHIKCHHECY,

32 «Macca, III0THOCTEY, «Bec Temay,
«['padmueckoe n300pakeHue CUiI,
«Cunbi»

1 Hasnenue. CriocoObl yMEHBIICHUS U bubmuorexa [JOK
YBEJIMYEHUS JABJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCUMOCTb

34 aBJIEHUS ra3a oT 00béMa buGnnorexa LIOK

’ https://m.edsoo.ru/ff0a2376
TEeMITepaTypbl
[lepenaya naBiaeHus TBEPIBIMU
35 TeJIaMH, KUIKOCTSIMU U ra3amMu bubmorexa [IOK
i ) https://m.edsoo.ru/ff0a25b0
3akoH [lackamns
JlaBlIeHME B )KHUJIKOCTH U Ta3e,
36 BBI3BAHHOE JE€HCTBUEM CHIIBI bubmmorexa LIOK
https://m.edsoo.ru/ff0a2718
TSODKECTHU
37 Pemenue 3agau no reme «/laBnenue bubmuorexa [JOK

B )KUIKOCTH U rase. 3akoH Ilackaisy

https://m.edsoo.ru/ff0a2826



https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826

Bbu6nmuoreka [JOK

38 Coo6
CODIIAIOMIHMECH COCY BT https://m.edsoo.ru/ff0a2970
39 I'mppaBnnueckwmii npece bubmmorexa [TOK
P p https://m.edsoo.ru/ff0a3136
40 Manowmetpsl. [TopuineBoit
SKUIKOCTHBIM HAacocC
A1 ATtmochepa 3eMiIH U IPUYHHBL € bubmmoreka [IOK
CYLIECTBOBAHHUS https://m.edsoo.ru/ff0a2b5a
4 Bec Bozmyxa. AtmocdepHoe bubnnorexka HOK
JIaBJICHUE https://m.edsoo.ru/ff0a2b5a
13 N3mepenue armocdepHoro bubmmoreka [JOK
napiienus. OneIT Toppuyueniu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTBH aTMOC(EPHOTO
44 aBJICHUS OT BBICOTHI H4, OBHEM bubmorexa [JOK
A AYP https://m.edsoo.ru/ff0a2fc4
Mops
45 Bapomerp-anepoun. AtmochepHoe bubanorexka HOK
JaBJICHUE Ha Pa3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agad mo reme "
AtMocdepHoe naBienne"
JlelicTBue ®UIKOCTH U ra3a Ha
47 MOTPY>KEHHOE B HUX TEJIO bubmmorexa LOK
Py ' https://m.edsoo.ru/ff0a3276
ApxuMenoBa cuia
Jlaboparopnas pabota Ne§
43 «OrnpeneneHne BbITAIKUBAIOLIEH bubmmoreka [IOK
CHUJIbI, ICVCTBYIOILIEH Ha TETIO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B )KHUJIKOCTh)»
49 Jlaboparopnas paboTa 1mo Teme bubanorexa HOK

N9« ccmenoBanme 3aBUCHUMOCTH

https://m.edsoo.ru/ff0a3514



https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514

Beca Teja B BOJIe OT 00bEMa
MOTPY’KEHHOU B KUIKOCTH YaCTH
Tena»

50

IInaBanue Ten

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3a96

51

Jlaboparopnas pabota
Nel0"KoHcTpyrpoBaHue apeomMeTpa
WM KOHCTPYUPOBAHUE JIOAKU U
OIpeJieIIeHuE €€
rpy30n0abEMHOCTH"

52

Pemienue 3amad mo TemMam:
«IInaBanue cynos.
BosnyxormnaBanuey, «J/laBnenne
TBEPABIX TEJ, )KUIKOCTEU U ra30B»

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a3654

53

KonrponsHast pabora o Teme
«/laBiieHHE TBEPABIX TeE,
JKUJKOCTEH U Ta30B»

54

Mexanunueckasi pabota

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3{82

55

MorHocTs. EquHUITBI MOIITHOCTH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3{82

56

VYpok-uccnenoranue "Pacuér
MOIIHOCTH, Pa3BUBAEMOM IIPU
noabéMe 1o jectyuie"

57

IIpoctsie MexaHu3Mbl. Peryar.
PaBHOBecue cui Ha peiuare

58

Poruaru B TexHuke, ObITY U IPUPO/IE.

Jlaboparopnast pabora Nel 1

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a478¢



https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e

«HccnenoBanue ycioBHil
paBHOBECHSI pblUara

59

Pemenue 3amay mo TemMe «Y CIOBUA
paBHOBeCI/IH pblqara»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a48a6

60

Koaddumnment monesnoro aecTeus
MexaHu3ma. JlaboparopHas padota
Nel12 «M3mepenue KII/ HaknoHHO#M
MJIOCKOCTH

0.5

61

Pemenue 3agau mo teme "Pabora,
mortHocTh, KITI"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4c48

62

Mexanuyeckas SHeprusi.
Kunernueckas ¥ noTeHIUaIbHAS
JHEprus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4252

63

3aKOH COXpaHEHHUS MEXaHUYECKOU
SHEPTUU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4360

64

YPOK-3KCIIEpPUMEHT 1O TEME
"IJKCIEPUMEHTAIBHOE ONPEICTICHUE
M3MEHEHUS KUHETUYECKOU U
MOTEHIMATBHON SHEPTUU MPU
CKaTBIBAaHUH TE€Ja IO HAKJIOHHOU
MJI0CKOCTH"

65

KontponbHas padoTa mo teme
«PaboTta 1 MOIIHOCTb. DHEPTHUS»

66

PeseprubIit ypok. Pabora ¢
TEeKCTaMH 110 TeMe "MexaHndeckoe
nBIKeHne"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0adee6



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6

PesepsHslii ypok. Pabora ¢
67 TeKkcTaMHu 110 Teme "JlaBiieHue
TBEPJBIX TN, )KUJIKOCTEH U Ta30B

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a4ffe

PesepsHslii ypok. Pabora c

68 TekcTaMu 1o TeMe "Pabora. 1
MouHocTb. DHeprus"
OBIIEE KOJIMYECTBO YACOB I10 68 13

I[TPOTPAMME



https://m.edsoo.ru/ff0a4ffe

8 KVIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
N‘-’ Tema ypoka Kourpoasusie IIpakTuueckue Aara unpponbie
n/n Bcero u3yuyeHusi ~ oOpas3oBaTesbHbIE
padoTsI padoThI pecypen

TexHuka 0€30MacHOCTH Ha ypOKax

| ¢uszukn. OCHOBHBIC TTOJIOKEHUS 1 bubanorexa HOK
MOJIEKYJIAPHO-KUHETUYECKOU TEOPUHU https://m.edsoo.ru/ff0a5256
Y UX OTBITHBIC MTOATBEPIKICHUS

2 TemnoBoe nBrxeHue. Temneparypa. 1

Bbu6nmuoreka [JOK

3 Bayrpennss sueprus. CriocoObl 1 https://m.edsoo.ru/ff0a5c60,,

M3MEHEHUs BHYTPEHHEN SHEPrun bubmmoreka [JOK
https://m.edsoo.ru/ff0a6412

TemmonpoBOAHOCTh 1
KonBekuus 1
N3nyuenne 1
VYpoxk-koHpepenuus "[Ipakruyeckoe

7 HCII0Ib30BAHUE TEIIOBEIX CBOMCTB | 1 Bbu6nmuoreka [JOK
BELIECTB U MAaTEPUAIIOB B LIEIAX https://m.edsoo.ru/ff0a65c0
sHeprocoOepekeHus "

2 KomuuectBo Tennotel. Y aenpHas 1 bubmuorexa [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0a6976

9 YpaBHeHHE TEIJIOBOTO OajlaHca. 1 bubanorexka HOK
TennooOMeH U TEMIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088

10 JlaGopatopnas pabora Nel 1 1 bubmmoreka [IOK
"UccneqoBanue ABJICHUS https://m.edsoo.ru/ff0a6a98



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98

TEII000MEHa NPU CMEUTMBAHUN
XOJIOJTHOM Y Topstueit BOAbI"

Pacuer konuuecTBa TCIIJIOTHI,

11 HE0OXO0IUMOTO JIJIsl HATPEBAHUS Tea
Y BBIJICTISIEMOTO UM TIPH OXJIAXKICHUN
JlaboparopHnas pabota
12 "OnpeneneHue yaenbHOI bubmorexa LOK
| https://m.edsoo.ru/ff0a6bb0
TETJIOEMKOCTH BEIIECTBA
13 OHeprus ToIIMBa. Y IenbHas bubmmoreka [JOK
TEMJI0Ta CTOPAHUS https://m.edsoo.ru/ff0a7bSa
3aKOH COXpaHEHMS U NIPEBPALLECHUS
14 SHEPrUU B MEXaHUYECKUX U
TEIUIOBBIX Ipolieccax
15 Konrponsnas padora Nel
«TeroBsie IBICHUS
16 Mopaenu TBEpIOTO, JKUAKOTO U Bbu6nmuoreka [JOK
ra3000pa3HOr0 COCTOSTHUH BEIIECTBA https://m.edsoo.ru/ff0a540e
17 Kpucrannmieckne u amopdHsbie Tena bubmorexa [JOK
https://m.edsoo.ru/ff0a5800
[InaBnenue u oTBEpCBaHUE
18 KPUCTAJUIMYECKHUX TEJ. Y AeIbHast buGnnorexa LIOK
https://m.edsoo.ru/ff0a71d2
TEeIJI0Ta TUIaBJIECHUs
19 I'paduk nmaBneHus U OTBEPACBAHUS. bubmorexa [JOK
https://m.edsoo.ru/ff0a72fe
20 [TapooOpa3zoBaHue U KOHICHCAIHSL. bubmmoreka [IOK
Ucnapenue https://m.edsoo.ru/ff0a740c
)1 Kunienne. Y nenpHas temiora bubmuorexa [JOK

napooOpa3oBaHUs M KOHCHCAIIHH.

https://m.edsoo.ru/ff0a786¢



https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c

3aBUCUMOCTb TEMIIEPATYPhl KUTIEHUSI
oT aTMOC(hEepHOTO JaBICHUS

22

BrnaxnocTs Bo3ayxa. JlaboparopHas
pabota Ne3 "Omnpenenenue
OTHOCHTEJIbHOW BIQYKHOCTH BO3ayXa"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a7628

23

Pemenwue 3a1a4y Ha onpe/ieiieHNe
BJIQXKHOCTH BO3JIyXa

24

[TpuHIUTIB paOOTHI TETIIIOBBIX
neurateneii. [TapoBast TypOuHa.
JIBUraTens BHYTPEHHETO CTOPaHUs

25

KIIJI TerioBOorOo ABUTATENS.
TennoBeie qBUTATENH U 3aIUTa

OKpY>Karole cpebl

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a7c7c

26

Pemmenue 3a7a4 mo TeMe 3aK0H
COXpaHeHI/DI nu HpeBpameHI/m 3Hepr1m
B TCIIJIOBBIX HpOH@CCﬁX

27

[ToaroroBka K KOHTPOJILHOM paboTe
o TeMme ""TenoBhIe ABICHUS.
N3meneHue arperaTHeIX COCTOSHUM
BenecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a83{2

28

Kontponbnas padota Ne 2 o Teme
"TenoBele ABiIeHNnd. M3Menenne
arperaTHbIX COCTOSIHMI BeniecTna"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86ae

29

DnekTpusanus Tein. [[Ba poga
AIEKTPUUYCCKUX 3aPSI0B

30

VYpok-uccnenoBanue "IaeKTpU3aLusl
TeJl UHAYKIMEW U IPU
COIIPUKOCHOBEHHH " DIEKTPOCKOI



https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

B3auMozeicTBue 3apsyKeHHBIX TEIL.

Bbu6nmuoreka [JOK

31 3akon Kynona https://m.edsoo.ru/ff0a87e¢4
DNEeKTpUUECKOE MOJIE.

1 HarnpsiykeHHOCTB 2JIEKTPUYECKOro bubnuoreka [IOK
noss. [IpuHIMn cynepno3unuu https://m.edsoo.ru/ff0a8a0a
JIIEKTPUYECKUX MOJIEH
Hocurenu snekTpuueckux 3apsaoB.

33 OnemeHnTapHbli 3apsan. CTpoeHue
aToMa

34 [IpoBOIHUKY U TUATEKTPUKH. 3aKOH Bbu6nmuoreka [JOK
COXPaHEHUS NEKTPUIYECKOTO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemrenue 3a1au Ha npuMeHeHUE bubmmoreka [JOK
CBOWMCTB AJIEKTPUUECKHUX 3apsiI0B https://m.edsoo.ru/ff0a90cc
DNEKTPUUECKUH TOK, YCIIOBUS €TI0

36 cyuiecTBoBaHus. McTouHuku bubnmnorexa [IOK

https://m.edsoo.ru/ff0a95a4

AIEKTPUUYECKOTO TOKA

37 JIeNCTBUA DIIEKTPUYECKOTO TOKA bubmmorexa LHOK

https://m.edsoo.ru/ff0a96b2

VYpoxk-uccinenoanue "JleiictBue

38 AIEKTPUUYECKOTO MOJISI HA 1
MIPOBOJIHUKYU U JAUDJIEKTPUKH"

19 DJIEKTPUYECKUH TOK B METaslIax, bubanorexa HOK
JKUIKOCTSIX U ra3zax https://m.edsoo.ru/ff0a9838

40 DneKkTpruyecKkas 1ernb U €€ COCTaBHbIE
4acTu
Cuna toka. JlabopaTopHas pabora

41 Ne4 "M3mepeHue u peryaupoBaHue 0.5 bubnmorexa LHOK

CHJIBI TOKA"

https://m.edsoo.ru/ff0a8bd6



https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6

DIEKTPUUECKOE HAMIPSKCHHE.
BoasT™etp. JIaboparopHas pabota

Bbu6nmuoreka [JOK

42 Ne5"M3mepenre u peryinpoBaHue 0.5 https://m.edsoo.ru/ff0a9¢14
HarpsoKeHus"

13 CornpoTuBiieHNE TPOBOJHUKA. bubmmoreka [JOK
VY ienpHOE CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
Jlaboparopnast pabota "3aBUCHUMOCTh

44 3JIEKTPUYECKOTO CONPOTUBIICHUS 1 bubanorexka HOK
MPOBOJHUKA OT €r0 JJIMHBI, IUIOIAAN https://m.edsoo.ru/ff0aa738
MONEPEYHOr0 CeYeHUsl U MaTepuana"
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspkeHus. 3akoH OMa st bubmorexa LOK

https://m.edsoo.ru/ff0aad44a

ydacTka [enu
Jlaboparopnast pabota Ne6
"HccnenqoBanue 3aBUCUMOCTU CYIIEI

46 TOKa, UAYILETo Yepe3 pe3nucTop, OT 1 bubmorexa HOK

https://m.edsoo.ru/ff0aa04e

COIPOTUBIICHUS PE3UCTOPA U
HaIpspKEHUs Ha pe3uctope”

47 [TocnengoBarenbHOE U MapaieIbHOE
COEMHEHUS IPOBOIHUKOB
Jlaboparopnas pabota Ne7

43 "IIpoBepka mpaBuiIa CIOKEHUS 1 bubmmoreka [IOK
HanpsHKEHUU MPU MOCIE0BATEIEHOM https://m.edsoo.ru/ff0aaas58
COCAMHEHHUH ABYX PE3UCTOPORB"
Jlaboparopuas padota "IIpoBepka

49 MpaBujia JJig CUJIbI TOKA MPU 1 Bbu6nmuoreka [JOK

napajjicJibHOM COCANHCHUU
pe3uctopon”

https://m.edsoo.ru/ff0aadle



https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e

Pemenue 3agau Ha npuMeHeHUE

50 3akoHa OMa JUIs pa3IMuHOro buGnnorexa LIOK
p https://m.edsoo.ru/ff0aaf8a
COCIMHECHHMS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTH ANEKTPUIECKOTO bubanorexka HOK
ToKa. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnast pabota Ne§
52 "Onpeneneare padOThl U MOIITHOCTH bubmorexa LOK
p p \ https://m.edsoo.ru/ff0ab3e0
AIEKTPUUYECKOTO TOKA
DNEeKTPpUYECKHE IeTTH U MOTPEOUTENN
53 JIIEKTPUYECKON DHEPTUHN B OBIT buGnnorexa LIOK
p p Y. https://m.edsoo.ru/ff0ab660
Kopotkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOU paboTe
1o TeMe "DIIEKTPUUYECKUE 3apsibl.
54 3apsoKEeHHBIE Tela U UX buGnnorexa LIOK
P . . https://m.edsoo.ru/ff0abd2c
B3aumoercTBus. [1ocTOSIHHBIN
AJIEKTPUYECKUM TOK"
KonTpomnbnas padota Ne3 mo Teme
"DJIeKTpHUUEeCcKUe 3apsaabl.
55 3a SDKGII){HBIG Tela I/IpI/IX buGnnorexa LIOK
P . . https://m.edsoo.ru/ff0abea8
B3aumoercTBus. [1ocTOSIHHBII
AJIEKTPUYECKUM TOK"
56 ITocTosIHHEBIE MATHUTEL, UX
B3alMOJIECIICTBUE
VYpok-uccnenosanue "M3yuenue bubanorexka HOK
57 . "
TOJIEN MTOCTOSIHHBIX MarHuTOB https://m.edsoo.ru/ff0ac3d0
MaruutHOe 1ojie. MarHuTHOE I10J1€
bu6mmoreka [IOK
58 3eMJIH U €ro 3HaUueHUe JUIA KU3HU Ha

3emie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
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https://m.edsoo.ru/ff0ac0ba

59

OmneIT OpcTena. MarauTHoe nose
JIEKTPUUYECKOro Toka MarHuTHoe
10JI€ KaTyIIKHU C TOKOM

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac1d2

60

[TpuMmeHeHHE HIMEKTPOMArHUTOB B
texHuke. Jlaboparopnas pabora
"N3y4yeHue neicTBUS MarHUTHOTO
OJIs1 HAa MPOBOJIHUK C TOKOM"

0.5

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0ac74a

61

QHGKTpOI[BI/II‘aTeJIB IHOCTOAHHOI'O
ToKa. Mcnonp30Banue
BHGKTpOHBHFaTGHGﬁ B TCXHUYCCKUX
YCTPOMCTBAX U HA TPAHCIIOPTE.
JlabopartopHnas pabota
"KoHcTpynpoBaHue U U3ydeHue
paboTHI AJIEKTpOABUTATENS "

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0a5a26

62

OmnbiTel @apases. 3akoH
3JIEKTPOMATHUTHON MHIYKLIVH.
[IpaBuno Jlenna

63

OnextporenepaTop. CriocoObl

MIOJIyYEHUS MIEKTPUIECKON SHEPIUH.

DneKTpOCTaHIIUHU Ha
BO300HOBIISIEMBIX HCTOYHUKAX
SHEPTUH

64

[ToaroroBka K KOHTPOJIBHOU paboTe
110 TeMe "DIIEKTPUUYECKHUE U
MarHuTHbIE SBiIeHus"

65

KontponbHas padoTa mo teme
"DJIeKTpUUECKUE U MAarHUTHbBIE
siBJIeHUS "

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acb14



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0acb14

66 PesepHblil ypok. Paborta ¢ Tekctamu | bubmmoreka [IOK
o Teme "TenoBrie ABICHUA" https://m.edsoo.ru/ff0acdc6
PesepBHbIit ypok. Pabora ¢ Tekcramu

67 o Teme "IlocTosSHHBIH 1 bubmorexa LHOK

o " https://m.edsoo.ru/ff0acc5e

ANEKTPUUYECKUN TOK

68 PeseprubIit ypok. Pabora ¢ Tekcramu 1
o Teme "MaruuTHbIC ABJICHUS"

OBIIEE KOJIMYECTBO YACOB I10 68 15.5

I[TPOTPAMME



https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0acc5e




YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» dusuka: 7-i knace: 0a30BbIN YPOBEHb: yueOHUK, 7 kiacc/ [lepeimkun .M.,
NBanoB A.U., Axunoneproe obmectBo «M3narensctBo «IIpocsemenne
» ®usuka: 8-i knacc: 6a30BbIN ypoBeHb: yueOHUK, § kiacc/ [leppimkun M. M.,

WBanoB A. U., Akiimonepnoe obmectBo «M3natensctBo «IIpocBemenuey

METOANYECKHUE MATEPUAJIBI 1JIAA YUUTEJIA

dusuka. 8 kinacc. Meroauueckoe nocooue, dunonosud H.B., Mockga, Jlpoda,
2020 .

dwusuka. 7 kmacc. Metonuueckoe nocobue, @unonosud H.B., Mocksa, Jlpoda,

2020 r.

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
UHTEPHET
https://fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov

https://phys-oge.sdamgia.ru/






MUWHUCTEPCTBO MIPOCBEIMIEHUSA POCCUIICKON ®EJEPAIINN

MunucrepcerBo Kamuarckoro kpas
MunucrepcerBo Kamuarckoro kpas

MAOY "Cpennss mkoJja Ne 8"

PACCMOTPEHO COI'JTACOBAHO YTBEPXJEHO
3acenanne MO 3amectutens qupekropa  M.O. {upexropa mKombl
no YBP
EnuceeBa B.1. [Ipytko M.A.

[Ipotokon Nel ot «30»

aBrycra

2023 r.

Kacbsinopa JLE.  11puKas Nel ot «7» cenrs0pst

[Iporokon Nel ot «1» 30 2023 r.
aprycrta 2023 .
PABOYAS ITPOI'PAMMA

(ID 886875)

CaraueBoit TaTbsiHbl AJIEKCaHAPOBHBI

yueOHOro npeamera «®Pusuka. bazosblii ypoBeHb»

TUTst O0ydJarommxcs 9 KjIaccoB

r. [lerponaBiaosck-Kamuarckuii 2023-2024



INOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma 1o (¢u3MKe HA YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs
COCTaBJIeHa Ha OCHOBE MOJIOKEHU W TpeOOBaHMI K pe3yjbTaTaM OCBOEHUS Ha
0a30BOM ypOBHE OCHOBHOH 00pa3oBaTelIbHOM MPOTpaMMbl, MPEICTABICHHBIX B
dI'OC 00O, a Takxke ¢ yuétoM deaepaibHOl paboueil mporpaMMbl BOCIIUTAHUS U
Konnenmuu npenogaBanusi yueoHoro npeamera « Duznkay.

Copmepxanue mnporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM TpaMOTHOCTH OOYYAlOIMXCS W OPraHU3alMI0 H3YYEHUS
Gu3MKKM Ha JESITENbHOCTHON OCHOBe. B mporpamMme mo ¢u3Mke y4YUTHIBAIOTCS
BO3MOXKHOCTH y4eOHOro mpeamera B peanuzanuu TpebdoBanuit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM U METalpeIMETHBIM pe3ysibTaTaM 00Y4YeHHUs], a TAKXKe
MEXKIMPEIMETHBIE CBSI3U €CTECTBEHHO-HAYUHBIX YYEOHBIX MPEIMETOB Ha YPOBHE
OCHOBHOT'O O0IIIEro 00pa3oBaHuUsl.

[Iporpamma no u3uke ycraHaBIMBaEeT paclpeieseHue yueOHOro MaTepuana
1o rojgam oOyueHus (Mo Kjaccam), mpejaraeT IpUMEpHYIO MOCIe0BaTEIbHOCTD
U3Y4YEHUsI TEM, OCHOBAHHYIO Ha JIOTMKE Pa3BUTHUS MPEIMETHOIO COJEpKAHUS U
y4€Te BO3PACTHBIX OCOOCHHOCTEH 00yJaromuXcs.

[Iporpamma mo ¢usuke pa3paboTaHa ¢ LEIbIO OKa3aHWUsS METOJUYECKON
MOMOIIY YYUTEIIO B CO3/IaHUU paboyell MporpaMmbl 10 Y4eOHOMY IIPEIMETY.

dusuka ABIASETCS CUCTEMOOOPA3YIOUINM ISl €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOIIECCOB U SIBJICHHIH,
M3y4aeMbIX XUMHUEH, OMOJIOTHEH, acTpoHOMUEH U pu3ndecKoi reorpadueii, BHOCUT
BKJIaJl B €CTECTBEHHO-HAYYHYIO0 KapTUHY MHpa, TPEIOCTaBIseT Haubojee siCHbIe
o0pa3ipl MPUMEHEHUsI Hay4YHOTO METOJIa MO3HAHUS, TO €CTh CIOco0a MOJIy4YeHHUs
JIOCTOBEPHBIX 3HAHUU O MHUpE.

OpHa W3 TIaBHBIX 3a/ad (PU3NYECKOTO OO0pa30oBaHUS B CTPYKType OOIIETo
o0pa3zoBaHusl COCTOMT B ()OPMHUPOBAHUU E€CTECTBEHHO-HAYYHOM TPAMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

N3yyenne ¢usuku Ha 0a30BOM ypOBHE TpENAINoOiaraeT OBJAJECHUE
CIENYIOIIMMHA KOMIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH E€CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

e HAay4YHO OOBSICHATH SIBJICHUS;

e OIEGHUBATH U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCJIEI0BAHMUS;

e HHTEPIOPETHPOBATH  JaHHbBIE WM  MCIOJb30BaTh  HAy4YHbIE
JI0Ka3aTeJIbCTBA JIJISl IOJTyYEHHS BBIBOJIOB.

[lenn wusyueHus ¢GU3MKA HA YpPOBHE OCHOBHOTO 0O0IIEero o00pa3oBaHUs
onpeneneHsl B KoHuenuuu mnpenofaBaHus ydeOHoro mnpeamera «@Pusnka» B
oOpa3oBaTenbHbIX oOpranum3anuax Poccuiickoit ®@exepanuu, peamu3yOIIMX



OCHOBHBIE  00I11€00pa3oBaTeNbHbIE MPOrPAMMBI, YTBEPKIAEHHOW peIIeHHEM
Komnernn Munucrepcersa npocsemienust Poccutickoii @enepanuu (MpoToKoJ OT 3
nekaopst 2019 r. Ne ITIK-4BH).

Heau uzyyenust pu3suKu:

npuoOpeTeHNE HWHTEpeca W CTPEMJICHHS OOydYaloluxcsi K HaydYHOMY
W3YUYCHUIO TPHUPOJIBI, PA3BUTHUE HUX HHTEIUIEKTYAJIbHBIX W TBOPYECKUX
CIOCOOHOCTEN;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJE MO3HaHUs U (OpMHUpPOBAHUE
MCCIIE0BATEIbCKOTO OTHOIIEHUS K OKPYKAKOIIUM SIBIICHUSIM;
dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJibTaTa U3y4eHHsI OCHOB
CTpPOCHUS MaTepuu U HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;
dbopMupoBaHUE TPEACTABICHUN O PO (DU3UKH JIST PA3BUTUS JIPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTU;

pa3BUTHE  MPEACTaBIEHUH O  BO3MOXHBIX  cdepax  Oymyuen
npodecCHOHANEHON AeSTENBHOCTH, CBSI3aHHON ¢ (DM3UKOM, MOATOTOBKA K
JTanbHEHIeMy 00y4EHHUIO B 9TOM HAIIPABJICHUH.

JlocTikeHne 3THX IeNield mporpaMMbl Mo (U3WKE HA YPOBHE OCHOBHOTO
o011ero oOpa3oBaHus 00ECIICUUBACTCS PEIICHUEM CIICTYIONINUX 3aa4:

npuoOpeTeHne 3HAaHUH O JHUCKPETHOM CTPOCHHM  BEIIECTBA, O
MEXaHUYECKUX, TEIUIOBBIX, AJICKTPUYCCKUX, MArHUTHBIX M KBAHTOBBIX
SIBJICHUSIX;

npuoOpeTEeHNEe YMEHHUI OMHUCHIBATH U OOBSCHATh (PU3UYECKHUE SBICHUS C
UCTIOJTb30BaHUEM TIOJYUCHHBIX 3HAHU;

OCBOGHHE METOJIOB pEIICHUS TMPOCTEUINUX pacy€THBIX 3a7ad ¢
UCITIOJIb30BAaHUEM bu3rIecKux MOJICIICH, TBOPUYECKHUX "
MPaKTUKO-OPUEHTUPOBAHHBIX 3a/1a4;

pa3BUTHE YMEHUN HAOIIOAATh MPUPOIHBIE SBICHUS U BBITIOJIHATH OIBITHI,
nabopatopHble  pabOTBI M AKCIEPUMEHTAIBHBIE HCCICIOBAHUSI  C
UCITOJIb30BAHUEM U3MEPUTEITHLHBIX TPUOOPOB;

OoCBOCHHE MPUEMOB paboThl ¢ nHPOpMaluel (HU3NIECKOTO CONEepKaAHUS,
BKJTFOYAsi HHPOPMAIIMIO O COBPEMEHHBIX JOCTIKEHUSX (DM3UKHU, aHAIH3 U
KPUTHYECKOE OlICHWBaHNE WHPOPMAIIUH;

3HaKOMCTBO cO c(hepamu npodeccruoHaIBHON IesSTEIbHOCTH, CBI3aHHBIMU
¢ (Gu3uKOH, W COBPEMEHHBIMH TEXHOJOTHUSMH, OCHOBAaHHBIMH Ha
JTOCTIKEHUSIX (PU3UIECKON HAYKH.

Ha usyuenue ¢usuku (6a30BBIM ypOBEHb) Ha ypOBHE OCHOBHOTO OOIIETO

obpazoBanusi otBoautrcss B 9 kmacce — 102 wyaca (3 waca B HEHEN).

[Ipennaraemslii B mporpaMmMe 1o (usmnke nepeueHsb J1abopaTopHbIX paboT U
OTIBITOB HOCUT PEKOMEHAATENIbHBIN XapaKTep, YUUTeNb JIeJaeT BbIOOp MPOBEICHUS



71a00paTOpHBIX PAOOT W OMBITOB C YYETOM HMHIWBUIYAITBHBIX OCOOEHHOCTEH
00y4aromuxcsi, CUCKa SKCIIEPUMEHTANBHBIX 3aJlaHul, MpeiaraéMblX B paMKax
OCHOBHOTO I'OCYJJapCTBEHHOTO 3K3aMeHa 1o (hu3mKe.



COJAEPXKXAHME OBYUYEHUA
9 KIIACC

Pasznen 8. Mexanuyeckue siBJ1eHUs.

Mexanndeckoe aBwkeHue. MarepuanpHag Touka. (Cucrema OTCU€Ta.
OTHOCHUTENIBHOCTE MEXAHWYECKOTO JBIKEHUSA. PaBHOMEpHOE NIPSIMOJIMHEHHOE
nBrkeHne. HepaBHomepHOe npsMonuHeiHoe naBuxeHue. CpeaHss 1 MTHOBEHHas
CKOpOCTb TeJla TP HEPABHOMEPHOM JBHKCHUH.

Yckopenue. PaBHOyckopeHHOE mpsMonuHerHOe ABkeHue. CBoOomHOE
nagenue. OnsITel ['amues.

PaBHOMepHOE nBMXKEHME MO OKpyxkHocTu. Ileprog m vacrota obGpaieHus.
JIunenHas u yriioBast CKOpOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHUE.

[lepBbiii 3ak0H HptoToHa. Bropoi 3akoH Herotona. Tpetuit 3akon HeroTona.
[IpyHIMT CynepnO3uLnN CHIL.

Cuna ynpyrocrtu. 3akoH I'yka. Cuna TpeHHs: CHiIa TPEHUs CKOJIbKEHUs, CUJIa
TPEHUS NIOKOSI, IPYTUe BUJIbI TPEHUS.

Cuna TsDKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. YCKOpEHHE CBOOOIHOIO
nageHus. JlBwxenue ruiaHer Bokpyr ConHpa. IlepBas kocMmuueckass CKOPOCTb.
HesecoMocCTh 1 nieperpysKu.

PaBHoBecue marepuanbHOM TOYKH. AOCOIIOTHO TBEpHOEe Teno. PaBHOBecue
TBEPJIOTO TEJIA C 3aKPETITIEHHOM OChIO BpalieHus. MomeHT cuiibl. LleHTp TskecTu.

Nmnynbe tena. IsmMeHeHne uMmiynbca. IMImysabC cuiibl. 3aKOH COXpPaHEHUs
UMITyJbca. PeakTuBHOE ABUKEHHE.

Mexanuueckass pabora W MOIIHOCTh. Pabora cui TsKeCTH, yHpPYrocTH,
TpeHust. CBs3b d3Hepruu u padotsl. [loTeHnnanbHas sHEprus Tea, NOJHATOrO Haj
IIOBEPXHOCTHIO 3eMiin. [loTeHIManbHas sHeprus ckatou npyxunsl. Kunernueckas
sHeprud. TeopeMa 0 KMHETHYECKON SHEPIHH. 3aKOH COXPAHEHHUS MEXaHHYECKOU
DHEPIUH.

Jlemoncmpayuu.

1. HaOmroneHne MexaHM4eCKOro JABM)KEHHUS Tejla OTHOCUTENIBHO Pa3HBIX Tel

OTCYETA.

2. CpaBHeHuE MyTed M TPACKTOPUWA ABUKEHUS OJHOTO W TOrO K€ Teja
OTHOCHUTEJILHO Pa3HbIX TEJI OTCUETA.

M3MmepeHnne CKOPOCTH M YCKOPEHUS IIPSIMOJIMHEWHOTO JIBUYKEHUS.
HccnenoBanye Npru3HaKoOB PaBHOYCKOPEHHOTO JBUKEHUS.

HaOnronenue nBuKeHUs Tela o OKPYKHOCTH.

Habmronenne MmexaHn4ecKux sIBIEHUH, MPOUCXOAAIIUX B CUCTEME OTCUETA
«Tenexka» npu €€ paBHOMEPHOM U YCKOPEHHOM JBUYKEHUN OTHOCUTEIBHO
KabuHeTa QU3UKH.
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10.
11.
12.
13.
14.
15.
16.

3aBUCUMOCTh YCKOpPEHHUs Tela OT MacChl Te€Jla W JACUCTBYIOIIEH HAa HEro
CHJIBL.

HaOnronenue paBeHCTBa CUJI IPU B3aUMOJICHCTBUM TEIL.

M3meHenne Beca Tena Mpyu yCKOPEHHOM JBHKCHUU.

[lepenaya uMIrysabca Mpy B3auMOJCHCTBUU TEN.

[TpeoOpa3oBanHus SHEPTUU MPU B3AUMOACHCTBUH TE.

CoxpaHeHHe UMITyJIbCa IPU HEYNIPYTOM B3aWMOJEHCTBUU.

CoxpaHeHne UMITyJIbca IPpU a0COIIOTHO YIIPYTOM B3aUMOJIEHCTBUU.
Hab6nronenue peakTUBHOTO JIBUKEHUS.

CoxpaHeHne MEXaHUYECKOM PHEPTUU MTPU CBOOOIHOM IaJICHUU.
CoxpaHeHHe MEXaHUYECKOW SHEPTUHU NPU ABUKEHUU Tea Mo AEHCTBUEM
IPY’KUHBI.

Jlabopamopnsie padomul u onvimel.

1.

10.

11.

KoHcTpynpoBanue TpakTa Jjisi pa3roHa U JaJIbHEHINEro paBHOMEPHOIO
JIBDKEHUS MTAPUKA I TETICHKKU.

Omnpenenenue cpemHel CKOPOCTH CKOJBKEHUS OpycKa WM JIBUKCHUS
IIapyKa MO HAKJIOHHOM TIOCKOCTH.

OnpeneneHrue yCKOpPeHHUs Tela MNpU PABHOYCKOPEHHOM JIBXKEHHH TI0
HAKJIOHHOM TJIOCKOCTH.

HccnenoBanre 3aBUCMMOCTH TYTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBH>KCHUU 0€3 HauallbHOW CKOPOCTH.

[IpoBepka TruUMOTE3bl: €CIM MpPU PABHOYCKOPEHHOM JIBIDKEHHH 0e€3
HAaYaJIbHOM CKOPOCTH IIYyTH OTHOCATCS KakK psAJ HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHNE MPOMEKYTKH BPEMEHH OJJUHAKOBBI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXKEHUS OT CHJIBI
HOPMAJILHOTO JaBJICHHUSI.

Onpenenenue ko PuIeHTa TPEHUS CKOJIBXKEHUS.

Omnpenenenre KECTKOCTU PYKUHBI.

Omnpenenenne padOTHI CUIIBI TPEHHSI P PABHOMEPHOM JIBIXKCHHH TEJIa 110
TOPU30HTATBLHON MTOBEPXHOCTH.

Onpenenenue pabOTHl CUJIBI  YIPYrOCTH TIPU  TOABEME Tpy3a C
UCITOJIb30BAHUEM HEMOABUKHOTO U TMOJBUKHOTO OJIOKOB.

N3yyeHue 3aKoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexanndeckue KoJieOaHusI 1 BOJIHBI.

KonebarensHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKU KOJICOAHMI: TIEPHOT,
4acTOTa, aMIUTUTya. MaTeMaTU4eCKUd U TIPYKUHHBIM MassTHUKU. [IpeBpainenue
SHEPIUH MPH KOJIeOATEIHHOM JIBUKESHUM.

3aryxawomnue  kojneOaHus.  BbIHykAeHHble — KojiebaHus.  Pe3oHaHc.
Mexannueckue BoJHBL. (CBoiicTBa MexaHWueckux BoOJH. [IpojonbHbiE H



MONEPEYHbIE BOJHBI. J[MMHA BOJHBI W CKOPOCTh €€ PacnpOCTPAHEHHS.
MexaHnueckre BOJHBI B TBEPJIOM TeJl€, CEHCMUYECKHE BOJHBI.

3Byk. ['poMKOCTh 3ByKa W BbicoTa ToHa. OTpakeHue 3Byka. HppaszByk u
YIBTPa3BYK.

Jlemoncmpayuu.

1. HaOmromenwe koneOaHWi TeE IMOA AEHCTBHEM CHIIBI TSHKECTH Y CHJIBI
YOPYTOCTH.
Hab6nronenue xonedanuii rpy3a Ha HUTU U HA TIPYKUHE.
HabGnrofnenue BoIHYKIEHHBIX KOJIEOaHUI 1 pe30HaHca.
PacnipocTpaneHnue npo10JibHBIX U MONEPEYHBIX BOJIH (HA MOJIEIH ).
HaOmronenue 3aBUCMMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
AKyCTHYECKHI1 pe30HaHC.
Jlabopamopnsie padomul u onvimel.
1. OmpezgeneHre 4YacTOTbl M IepUoAa KOJEOAHMI MaTeMaTHu4ecKoro

MasiTHUKA.
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2. Ompenenennie 4acTOTHI U TIEPHO/Ia KOJIeOaHM MPYKHHHOTO MasiTHUKA.
3. HccnenoBanme 3aBUCHMOCTH TIepHO/Ia KOJICOAHMI MOABEIICHHOTO K HUTH
rpy3a OT IJIUHBI HUTH.
4. VccnenoBaHue 3aBUCHMOCTH MEepUOa KoieOaHU NPy KUHHOTO MasSTHUKA
OT MAaccChl Ipy3a.
5. IIpoBepka HE3aBUCHUMOCTH IEpUOaa KOJIEOAHWI Tpy3a, MOABEIICHHOTO K
HUTH, OT MacChl Tpy3a.
6. OmbIThI, JAEMOHCTPUPYIOIIME 3aBUCHUMOCTb Mepuoja  KoJjeOaHHil
MPY>KUHHOTO MAasATHUKA OT MacChl Tpy3a U )KECTKOCTH MPY>KUHBI.
7. U3mepenue yckopeHus cBOOOTHOTO MaCHUSI.
Paznea 10. D1eKTPOMArHUTHOE 1MOJI€ U JIEKTPOMATHUTHBIE BOJIHBI.
DNEeKTPOMarHUTHOE  MoJyie.  DJIeKTpOMarHuTHble  BoOJHBL.  CBoiicTBa
AJIEKTPOMArHuTHbIX BOJH. [llkama snekTpoMarHUTHBIX BOJIH. Mcmosib3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJI1 COTOBOM CBSI3H.
OnexkTpomMarHuTHas npupoaa ceera. CKopocTh cBeTa. BogHOBBIE CBOICTBa
CBETA.
Jlemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BOJIHOBBIE CBOWCTBA CBETA.
Jlabopamopuwie pabomul u onvimol.
1. W3yueHue CBOWCTB 3JEKTPOMArHUTHBIX BOJH C MOMOIIBIO MOOMJIBHOTO
tenedoHa.
Pa3nen 11. CBeToBbI€e ABJI€HHUS.



JlyueBas  mogmenr»  cBera.  HMcrounmkm — cBera.  [Ipsmonunernnoe
pacrnipoctpaHenue cBera. 3atMenusi Connia u Jlynsl. Otpaxenue ceta. [Lnockoe
3epKaJio. 3aKOH OTPAKEHHUS CBETA.

[Ipenomnenue cBera. 3akoH MpeaomieHus1 cBera. [lonHoe BHyTpeHHee
OTpaKEHUE CBeTa. lICHNonap30BaHME TIOJHOTO BHYTPEHHETO OTPAXKEHUS B
ONTHYECKUX CBETOBOJAX.

Jlunza. Xop myuent B mna3ze. OnTudeckas cuctema oToarnmapara, MUKPOCKOTIa
u Teneckomna. ['na3 kak onrtrdeckas cucrema. bam3opykocTh U TalbHO30PKOCTb.

Paznoxenue Oenoro cBera B crnekTp. OmnbiTel Hbiorona. Croxxenue
CIIEKTpaJIbHBIX IBETOB. J(MUcniepcus cBeTa.

Hemoncmpauuu.

[IpssMonMHEHOE pacpOCTPAaHEHHE CBETA.

OTtpakeHue cBeTa.

[Tonyuenue n300paxxeHUi B MIOCKOM, BOTHYTOM U BBIITYKJIOM 3epKajiax.
[Ipenomnenue ceera.

OnTuyecKkuil CBETOBO/I.

Xona mydeil B coOuparoiiei InH3e.

XoH Iyder B pacCEeMBArONIEH JIMH3E.

[Tonyuenune n300paxeHuit ¢ TOMOUIBIO JTUH3.

[Tpunuun aeictBus GoroanmapaTa, MUKPOCKOIA U TEJIECKOIA.

10. Mogmens rnasa.

11. Pa3noxenue 6e5oro cBera B CIEKTP.

12. [lomy4yenue 6e5oro cBera Mpu CI0KEHUH CBETa Pa3HBIX 1[BETOB.

Jlabopamopnsie padomul u onsimel.

1. HccnepoBaHue 3aBUCUMOCTH yria OTPAKEHHUS CBETOBOTO Jiyya OT yIUIa

naJeHUsl.

2. M3yueHue xapakTepUCTHK U300pAKEHUS MPEAMETA B TIIIOCKOM 3€pKaje.

3. HccnepoBaHue 3aBUCHMOCTH YIUIA MPEJTOMIIEHUSI CBETOBOTO JIy4ya OT yIJia

NaJEHUS HA TPAHULIE «BO3yX—CTEKIIOM.

4. Ilomydenue n300paxxeHui ¢ TOMOIIBIO COOMPAIOIIEH JIUH3HI.
Omnpenenenre (HOKYCHOTO PACCTOSHUS M ONTHYECKON CHIIBI COOMparoei
JIVH3BI.

6. OINBITHI 1O Pa3JI0KEHUIO OENIOro CBETa B CIEKTP.

7. OmBITBI MO BOCTPUSTHIO LIBETa MPEAMETOB MPU WX HAOIIOJEHUHM dYepes
[[BETOBBIE (DPUIIHTPHI.

Pa3nen 12. KBanToBble AIBJI€eHHUS.

Omneitel Pe3epdopna u mianerapHass mojenb atoma. Monens atroma bopa.
HcnyckaHue 1 NorioeHre cBera aroMoM. KBaHThI. JIMHEHYaThle CIEKTPHI.

W o N U A WM



PannoaktuBHOCTh. Anb(a-, 6eTa- u ramma-uznydeHusi. CTpoeHHe aTOMHOTO
anpa. Hyknonnas wMogens aromHoro sapa. HMszoronmsl. PaanoaxtrBHBIE
npespaiuenus. [lepuoa noiaypacnazga aTOMHBIX sIIEp.

SnepHble peakuuu. 3aKOHbI COXPAHEHHUs 3apsSO0BOTO M MAacCOBOIO YHCEIL.
DHeprusi CBA3M aTOMHBIX saep. CBA3bp Macchl U dHepruu. Peakuuu cuHTE3a U
nenenusd siaep. Ucrounuku sneprun ConHIa U 3BE3I.

Snepnas sHepreruka. J[eMCTBHS pPaaMOAKTUBHBIX HW3JIYYEHHW Ha JKUBBIC
OpTraHU3MBI.

Jlemoncmpayuu.

1. CHeKTpbl U3IYyYEHHUS U TOTJIOMICHUS.

2. CHoekTpsl pa3IMyHbIX T'a30B.

3. CnekTtp BogopoJa.

4. HabGmroneHnue TpekoB B kamepe BuiibcoHa.

5. Pabota cuéTunka HOHU3UPYIOIINX U3TyUCHUH.

6. Peructpanus uznydeHus: IpUPOJHBIX MUHEPATIOB U MPOTYKTOB.

Jlabopamopuvie pabomul u onvimol.

1. HaOnroneHue CruIONIHBIX M JIMHEWYAThIX CIIEKTPOB U3JIy4YECHHUS.

2. HMccnepoBaHue TpPEKOB: MU3MEPEHHE SHEPIMU YaCTULBI 10 TOPMO3HOMY

nyTH (1o ¢potorpadusim).

3. W3mepenue paanoakTUBHOTO (OHA.

IToBTOPUTEIBHO-0000 AN MOAYTb.

[ToBTOpUTENHEHO--00001IAOIIUN MOAYJIb TPEAHA3HAYEH JJI1 CUCTEeMATU3aluU
1 000011IeHUs TPEAMETHOTO COACPKAHUS U OTbITA AESITEIIbHOCTH, MPUOOPETEHHOTO
Ipy U3YYEHUM BCEro Kypca (U3MKH, a TaKKe IJisi MOATOTOBKU K OCHOBHOMY
TOCYJapCTBEHHOMY 3K3aMeHY MO (U3MKe i O0ydJarolMXCs, BRIOPABIIUX ATOT
y4€OHBII IpeIMET.

[Ipy “3ydeHUM JAHHOTO MOJYJS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUIBI
NEeSATEIbHOCTH, HA OCHOBE KOTOPBIX 0OECneunBaeTCsl JOCTUXKEHUE MPEAMETHBIX U
METanpeIMETHBIX  IUIAHUPYEMBIX  pe3ylbTaToB  o0y4yeHus, (GopMupyercs
€CTECTBEHHOHAy4YHass T'PaMOTHOCTb: OCBOEHUE HAYYHBIX METOJOB HCCIEHOBAHUS
SIBJICHUM TIPUPOJBI M TEXHUKH, OBJIAJICHUEC YMCHHSIMHU OOBSICHATH (PU3MUECKHE
ABJICHUS, NPUMEHSS T[OJyYEHHbIE 3HAHMS, pelaTh 3aJa4yd, B TOM YHCIE
KAUYECTBEHHBIE U DKCIIEPUMEHTAJIbHBIC.

[IpruHIMNIHATBHO IESITEIPHOCTHBIN XapaKTEP JAHHOTO pa3esa peain3yeTcs 3a
CYET TOTO, YTO O0YHArOUIMECS BBIIOJHAIOT 3aJaHus1, B KOTOPBIX UM MPEIIaraeTcs:

HAa OCHOBE IOJYYEHHBIX 3HAHUW pacrno3HaBaTb M HAYYHO OOBSICHATH
bu3nuecKue IBJICHUS B OKPYKaIOIIeH NMPUpo/ie U NOBCEAHEBHOM KU3HU;

UCII0JIb30BaTh HAYYHbIE METO/Ibl MCCIIEOBAaHUS (PU3HUECKUX SIBICHUH, B TOM
YHUCIIe 11 IPOBEPKH TMITOTE3 U MOJYYEHHSI TEOPETUUECKUX BBIBOJIOB;



OOBSCHITh HAyYHBIE OCHOBBI HaMOOJEe BAXKHBIX JOCTHKEHUW COBPEMEHHBIX
TE€XHOJIOTU, HAIPUMED, TPAKTHUECKOTO UCIO0JIb30BaHUS PA3JIMYHBIX UCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILICHHUS U COXPAHEHHS BCEX M3BECTHBIX BUJIOB
HHEPTUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHU A

N3yuyenue (u3MKd Ha ypOBHE OCHOBHOTO OOLIEro 00pa3oBaHMs HAMpPaBICHO

Ha JOCTHKEHHE JINYHOCTHBIX, METANPEAMETHBIX U IPEIMETHBIX 00pa30BaTeIbHbIX
pE3yJIbTaTOB.

B pesynbrare nzyuenus Gu3MKU Ha ypOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHus

y oOyuaronierocs OyayT copMUpOBaHbI CIIEIYIONIME JTUYHOCTHBIE PE3yJbTaThl B
YacTH:

1) naTpHOTHYECKOr0 BOCIMTAHUS:

— IPOSIBJIICHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCHUICKOMN
(bu3nuecKoil HayKu;

— [IEHHOCTHOE OTHOLICHHE K TOCTHKEHUSIM POCCUICKUX YUEHBIX--(U3UKOB;

2) rpa;KIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA

— TOTOBHOCTh K aKTUBHOMY Y4aCTHIO B 00CYKI€HUH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUUYECKUM MPUMEHEHUEM JOCTHUKEHUN
duzukuy;

— OCO3HAaHUE BAKHOCTH MOPAJIBHO--3TUYECKUX IPHUHIMUIIOB B JAESITEIBHOCTH
YYEHOT0;

3) 3cTeTH4eCKOro BOCIIUTAHMS:

— BOCHPUATUE 3CTETUYECKUX KAueCTB (PU3NYECKOM HayKu: €€ rapMOHUYHOIO
IIOCTPOEHUS, CTPOrOCTH, TOUHOCTH, JJAKOHUYHOCTH;

4) HEHHOCTH HAYYHOI'0 MO3HAHUSA:

— OCO3HAaHUE IIEHHOCTHM (U3NYECKOM HAyKM KaK MOIIHOIO HHCTPYMEHTa
II03HAHUS MHPA, OCHOBBI Pa3BUTHUS TEXHOJIOTHH, BAXKHEHMIIEH COCTABIIAIOLIEH
KYJIbTYDBI,

— Ppa3BUTHE HAy4HOH II0003HATENFHOCTH, MHTEpEca K HCCIEA0BATEIbCKOM
NEeSATENbHOCTH;

S) d¢opmupoBaHMs  KYJbTYpPHI  3A0POBbS M  3MOLMOHAJIBLHOIO
0J1aronoJIyyus:

— OCO3HAHME LIEHHOCTH Oe30macHoro oOpas3a JKU3HH B COBPEMEHHOM
TEXHOJOTMYECKOM MHpEe, BaKHOCTH MpaBHJ O€30MacHOr0 TMOBEACHUS Ha
TpaHCIOPTE, Ha JIOPOrax, C AIEKTPUUYECKUM U TEIJIOBBIM OOOPYZOBAHHUEM B
JOMAIIHUX YCIIOBUSAX;

— c(hopMHpOBAaHHOCTH HAaBBIKA peIEKCUU, TPU3HAHKIE CBOETO MPaBa Ha OLUINOKY
Y TAKOI'0 XK€ MpaBa y APYroro 4ejaoBeKa;

6) Tpy10BOIr0 BOCTIMTAHMS:



e — AaKTMBHOE ydyacTHUE€ B pEIICHWU NPAKTUYECKUX 3anay (B paMKax CEMbH,
0o0pa3oBaTeNbHOM  OpraHW3alli, TrOpoJa, Kpass) TEXHOJOTHMYECKOH U
COLIMAJIbHOW HANPaBICHHOCTH, TPEOYIOIIMX B TOM YUCIIE U (PU3NYECKUX 3HAHUH;

e — UHTEpEC K MPAKTUUYECKOMY U3YUYEHHIO Tpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIL;

e 7)3K0JIOrM4€CKOro BOCIIUTAHUS

e — OpHUEHTAlUs Ha NpPUMEHEHHE (U3MYECKUX 3HAHMW JJI pelIeHMs 3a1ad B
o0JacTh OKpy’Karolled cpenbl, [UIAHUPOBAaHUS IOCTYIIKOB M OLEHKH HX
BO3MOKHBIX ITOCIEACTBUN I OKPYKAIOIIEH CPEJIbI;

e — OCO3HaHME TIJI00AJIBHOIO XapaKTepa SKOJIOIMYECKHUX IMpoOJieM M MmyTed ux
peuieHus;

e 8) aganTanMuM K M3MEHAIOMUMCH YCIOBHUSM COLHAJIBHON W NMPHPOAHOM
cpeabl:

e — IOTPEOHOCTh BO B3aUMOJEWCTBUM IIPU BBIIIOJIHEHUU HCCIECJOBAaHUN U
IPOEKTOB (PHU3MYECKOM HANPABIEHHOCTH, OTKPBITOCTh ONBITY U 3HAHUAM
IPYTUX;

e — TIOBBIIEHUWE YPOBHS CBOEHM KOMIIETEHTHOCTH 4Ye€pe3 IPaKTUYECKYIO
NEeATENBHOCTD;

e — MOTPeOHOCTH B (POPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4Hciie (OpMyINpPOBATh
UJICH, TOHITHS, TUIIOTE3bI O (PU3HMUECKUX O0BEKTaX U SBICHUSIX;

e — OCO3HaHME Ae(PUINUTOB COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEW B 00JacTH
(1056637197

e — IUIAHUPOBAHHE CBOETO PA3BUTUS B MPHOOPETEHUU HOBBIX (PUINUYECKUX
3HAHUM;

e — CTPEMJICHUE aHAIM3UPOBATh U BBISIBJIATH B3AUMOCBSI3H IPUPO/IbI, 00IIECTBA U
HPKOHOMUKH, B TOM YHUCJIE C UCIOIb30BAaHUEM (PU3NUECKUX 3HAHUM;

e — OIICHKAa CBOMX JCUCTBUH C y4E€TOM BIIMSHMS Ha OKPYXKAIOIIYIO Cpeny,
BO3MO’KHBIX IJTI0OAJIbHBIX MOCIEICTBUN.

METANIPEIMETHBIE PE3YJIBTATBI

B pe3ynbTaTte 0CBOCHUS MPOrpaMMBbl 10 (PU3UKE HAa YPOBHE OCHOBHOTO OOIIIErO
obpazoBanmsi y oOydarmierocss OyayT chOpMHUPOBAaHBI MeTaNpeaMeTHbIe
pe3yJbTaThl, BKIIIOYAIONTUE T03HABATEIILHBIC YHUBEPCAIbHBIC YU4COHbBIC JICUCTBHUS,
KOMMYHHKATHBHBIC  YHUBEpPCAJIbHbIC  Y4YCOHBIE  JCHCTBHS,  PETYJISTHBHBIC
YHUBEpCAJIbHbIC YICOHBIC JICHCTBUS.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1efiCTBUS

Ba3oBble Jjornueckue JeicTBUA:



BBISIBJSITh M XapaKTEpU30BaTh CYIIECTBEHHbIE MPHU3HAKU OOBEKTOB
(s1BNIEHU );

yCTaHaBIMBATh CYIIECTBEHHBIN MPU3HAK KIACCU(UKALUN, OCHOBAHUS IS
000011IeHUs U CpaBHEHUS,;

BBISIBJISITh 3aKOHOMEPHOCTU U IPOTUBOPEUMS B paCCMATPUBAEMBIX (aKTax,
JAHHBIX U HAOJIOICHUSAX, OTHOCALINXCA K (PU3NUECKUM SIBICHUSM;
BBISIBJISITH NPUYUHHO--CJIEICTBEHHBIE CBSI3U MPU H3YyUYEHUU (U3NYECKUX
SIBJIEHUI U IIPOLIECCOB, JAEJIaTh BBIBOBI C UCIIOJIB30BAHUEM JETYKTUBHBIX U
UHAYKTUBHBIX YMO3aKJIIOUEHUH, BBIIBUraThb T'MIIOTE3bl O B3aUMOCBS3SIX
(u3NYECKUX BEJINYMH;

CaMOCTOSITENIbHO BHIOMPATH CIIOCO0 perieHns yueOHON pU3nYecKoi 3a1aun
(cpaBHEHHE HECKOJBKHX BApUAaHTOB pEIICHHs, BBIOOp Haubosee
HOJIXOJSIIETO ¢ YYETOM CaAMOCTOSATEIBHO BbIIEJICHHBIX KPUTEPUEB).

Ba3oBhIe uccieaoBaTe/IbCKHeE JeCTBUA:

UCIIOJIb30BaTh BOMPOCHI KaK UCCIEN0BATENbCKIII HHCTPYMEHT TO3HAHMS,
IPOBOAUTD IO CAMOCTOSITEILHO COCTABIIEHHOMY IIJIaHY OIBIT, HECIOKHBIN
¢u3nyecKuil SKCHEPUMEHT, HEOOJbIIOE UCCIENOBaHHE (DU3UUECKOTO
SIBIICHUS;

OIICHWBATh HAa TPHUMEHUMOCTh W JOCTOBEPHOCTh HH(pOpMaIHIo,
MOJIyYEHHYIO B X0/1€ UCCIIEIOBAaHUS HIIM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO (hOPMYTHPOBATH 0OOOIICHNS W BBIBOJBI TIO pE3yIbTaTam
IPOBEEHHOTO HAOIIOICHUS, OTBITA, UCCIICIOBAHMS,

NPOTHO3MPOBATh BO3MOXKHOE  JalbHEWIee pa3BUTHE  (PUIUIECKUX
IIPOIIECCOB, a TAK)KE BBIIBUTATh MPEION0KEHUSI 00 UX pa3BUTHH B HOBBIX
YCIOBUSX U KOHTEKCTaX.

Pabora ¢ unopmanmeii:

NPUMEHSATh Pa3INYHbIe METOAbI, MHCTPYMEHTHI M 3aIIPOCHI MPHU TIOUCKE U
orOope WH(GOpPMAIMK WM JAaHHBIX C Y4€TOM TPEIIOKEHHOW ydeOHOMU
bu3ndecKoil 3a1a4u;

aHAM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIIPETUPOBATH MH(POPMAITHIO
Pa3TUYHBIX BUJOB M (JOPM MIPEACTABICHHS;

CaMOCTOSITEILHO ~ BBHIOMpATh ONTHMAIbHYIO (OopMy TpeICTaBICHUS
uHbOpMAIlMU W WIUIIOCTPUPOBATh pelIaeMble 3aJa4d  HECIOKHBIMU
cXeMaMu, IuarpaMmMaMu, HHOU rpaduKoi U uX KOMOMHAIIHSIMHU.

KoMMyHMKAaTHBHBIE YHMBEpPCAJIbHbIE YUeOHbIe NeCTBHA:

B X0Jie OOCYXICHHS ydeOHOro maTepuaia, pe3ysbTaToB JadopaTOPHBIX
padoT M MPOEKTOB 3a/1aBaTh BOMPOCHI IO CYIIECTBY 00CYKAaeMO TEMbI U
BBICKA3bIBaTh HJICH, HAIlCJICHHbIC HA pEIICHHE 3aJauyd U IO KaHHE
0J1aroxeaTeILHOCTH OOIICHUS,



COTMOCTABJISATh CBOU CYXIEHHUS C CYXICHHSIMH JPYTUX YYaCTHHUKOB
Juanora, oOOHapyXKHBaTh Pa3IU4YMe U CXOACTBO MO3UIIHIA;

BBIPaXXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MMCbMEHHBIX TEKCTaX;
NyOJIMYHO MPEACTABIATH PE3YIbTAThl BHIIOJHEHHOTO (PU3UYECKOTO OIbITA
(9KCIIepUMEHTA, UCCIIC0BAHUS, IPOEKTA);

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U MHIUBUIYaIbHON
paboTHI IPH PEIICHUU KOHKPETHON (PU3NYECKOM MPOOIEMBbI;

NPUHUMATH [IeTH COBMECTHOW JIESTeIbHOCTH, OPTaHU30BBIBATh JEHCTBUA
no e€ JOCTIKEHHUIO: paclpeiesaTb PO, OOCYXKIaTh TMPOLECCH U
pe3yIbTaThl COBMECTHOM paboThI, 000011aTh MHEHHSI HECKOJIBKUX JIIOACH;
BBITIOJIHATH CBOIO YacThb pabOThI, TOCTUrasi KAYECTBEHHOTO pe3yibTara Mo
CBOEMY HampaBJICHUIO U KOOPJUHUPYS CBOU JACUCTBUS C IPYTUMH YICHAMU
KOMAaH/IbI;

OLIEHUBATh KAa4e€CTBO CBOETO BKJaZa B OOMIMK MPOAYKT MO KPUTEPHSIM,
CaMOCTOSITENIbHO CPOPMYTMPOBAHHBIM YUaCTHUKAMU B3aUMOICHCTBUSI.

PeryasiTuBHbIe YHHBepcaJbHble y4eOHbIE JeHCTBUS

Camoopranusanus:

BBISIBJISITH IIPOOJIEMBI B JKU3HEHHBIX U YUYEOHBIX CUTyalMsIX, TPEOYOIINX
JUIs pelieHus (pU3NYECKUX 3HaAHUi;

OpUEHTHPOBATbCS B  Pa3IMYHBIX MOAXOAAX MPUHATUS  pELICHUH
(MHOUBUYyaJdbHOE, TPHUHSATHE pEIICHUs B TpyNIe, NPUHATHE pEIICHUN
rpymIon);

CaMOCTOSITEJIBHO COCTABJIATh AITOPUTM pEIICHUs (PU3NUECKON 3a1aul WIH
IUTaHAa MCCIIEJOBAHUSA C Y4YETOM MMEIOIIMXCS PECYPCOB M COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEeHTHPOBATh MpeAJiaraeMble BApUAHThI PEIICHUI;
Jienath BbIOOp U OpaTh OTBETCTBEHHOCTD 3a PEIICHUE.

CaMOKOHTpOJIL, MOIUOHAJIbHbIN HHTE/LJIEKT:

JaBaTh aJICKBAaTHYIO OLICHKY CUTyalluy U IIpeajiaraTh jiaH €€ u3BMEeHEeHUS;
OOBACHATH MPUYMHBI  JTOCTMOKEHHUS  (HEJOCTHXKEHHUS) Ppe3yJbTaToB
JeSITEIbHOCTH, JaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTbh KOPPEKTHUBBI B JAESATEILHOCTH (B TOM YHUCIIE€ B XOJ BBIIOJIHEHUS
bu3MYecCKOro HMCCIEAOBaHWS WM MPOEKTAa) Ha OCHOBE HOBBIX
00CTOSITEILCTB, WM3MEHUBIIUXCS CUTYyallMii, YCTAHOBJIEHHBIX OIIUOOK,
BOZHUKIINX TPYIHOCTEM;

OLICHUBATh COOTBETCTBUE PE3YJIbTATa LEIU U YCIOBUIM;

CTaBUTh ce0s1 HA MECTO JPYTOro 4eJ0oBeKa B XO/1€ CIOopa WM AUCKYCCUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY JAPYTOro;



npU3HaBaTh CBOE MPaBO Ha OIMIMOKY MPU PEHICHUH (PU3UUECKUX 3a/1a4 UIH
B YTBEPKICHHUSX HA HAYYHBIE TEMBI U TAKOE YK€ MPABO APYTOTO.

ITPEAMETHBIE PE3YJ/IBTATDBI

K koHIy 00yueHus B 9 kJacce rnpeaMeTHbIE pe3ybTaThl HA 06a30BOM YPOBHE
JOJKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y 00YHaIOUIUXCSl YMEHUI:

WCIIOJIb30BaTh IOHATUA: CHCTEMA OTCYETa, MaTepuajbHas TOYKA,
TPACKTOPHS, OTHOCUTEILHOCTh MEXaHUYECKOTO IBMKEHHUS, Aedopmarius
(ympyrasi, INjgacTU4ecKas), TPEHHE, LEHTPOCTPEMHUTEIBHOE YCKOPEHHE,
HEBECOMOCTh U NEPErpy3KH, LEHTP TSKECTH, a0CONIOTHO TBEPIOE TEIO,
LHEHTpP TSDKECTH TBEPJOTO Tela, paBHOBECHE, MEXaHUYECKUE KOoJieOaHUsl U
BOJIHBI, 3BYK, HH(PPA3BYK U YIbTPa3BYK, JIEKTPOMArHUTHbIE BOJIHBI, [IIKaJIa
AIIGKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb M JaJbHO30PKOCTh,
CHEKTPbl UCIYCKAaHUS U MOTJIOUICHHUS, anb(a-, 0eTa- U raMMa-u3IydeHus,
W30TOIIbI, SIZIEPHAS SHEPTETHKA,

pasznuyaTh SBJICHUS (pPaBHOMEPHOE M HEPABHOMEPHOE MPSMOJIMHENHOE
JBUKECHHE, PaBHOYCKOPEHHOE MPSMOJIMHEWHOE [BH)KEHUE, CBOOOJHOE
IIaJICHUE TEJI, PABHOMEPHOE JBUKEHUE MO OKPYKHOCTH, B3aNUMOJICUCTBUE
TE€J, PEaKTUBHOE JIBUJKEHUE, KoJieOaTelbHOE ABMKEHHE (3aTyXaroniue u
BBIHYKJICHHbIE KOJI€OaHUsI), pE30HAHC, BOJIHOBOE JBUKEHHUE, OTPAXKEHUE
3ByKa, NPSIMOJMHENHOE PACIPOCTPAHEHUE, OTPAKECHUE U IPEIIOMIICHUE
CBETa, MOJHOE BHYTPEHHEE OTPAKEHHUE CBETA, Pa3IokKEeHHE OEJI0ro CBEeTa B
CIIEKTP M CJIO)KEHUE CIEKTPaJbHBIX LBETOB, JHCIEPCUSA  CBETA,
€CTECTBEHHAs1 PaJMOAKTUBHOCTb, BO3HUKHOBEHUE JIMHENYATOIrO CIEKTpa
U3JTyYEHHUsI) TI0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOMIMX JAHHOE (PU3NYECKOE SBJICHUE;

pacrmo3HaBaTh TMPOSBICHHE HM3YyUYEHHBIX (PU3UYECKUX SIBICHUNH B
OKpyXaromeM Mupe (B TOM 4yucie (U3NYecKue SIBICHHUS B MPUPOIE:
IIPUJIMBBI U OTJIUBBIL, IBUKEHNE TUIaHET COJIHEUHOW CUCTEMBI, PEAKTUBHOE
JIBUKCHHUE JKUBBIX OPraHU3MOB, BOCIPUATHE 3BYKOB JKUBOTHBIMH,
3eMIIETPSICEHUE, CEUCMUYECKME BOJHBI, IIyHAaMH, 3XO, LBETa Tell,
ONTHUYECKUE SIBJICHUS B MPUPOAE, OMOJOTHYECKOE ICHCTBHE BHUIUMOTO,
yIbTPpadUOJIECTOBOTO U PEHTICHOBCKOTO HM3JIyYCHUH, €CTECTBEHHBIM
PaAMOAKTUBHBIN (DOH, KOCMUYECKHUE Iy4d, PAJAMOAKTUBHOE H3Iy4YEHUE
IIPUPOAHBIX MUHEPAIOB, JCHCTBUE PAAUOAKTUBHBIX M3JIyYEHUH Ha
OpraHu3M 4YEJIOBEKa), MPU 3TOM IEPEBOJUTH MPAKTHUYECKYIO 3a7ady B
yueOHYI0, BBLICISATh CYLIECTBEHHBIE CBOMCTBa (IMPHU3HAKU) (PU3UUECKUX
SIBIICHU;



OIHCHIBATh U3yUYEHHBIE CBOMCTBA TNl U (U3UYECKUE SBJICHHS, UCIIONIb3YS
¢usznyeckue BENUYMHBI (CpeqHSi U MTHOBEHHas CKOPOCTh Tela Mpu
HEPAaBHOMEPHOM JIBKEHUH, YCKOpPEHHE, MEepeMElIeHHEe, MyTh, YIiIOBas
CKOpOCTb, CHJIa TPEHHUS, CUIa YIPYIOCTH, CHJIa TSKECTH, YCKOPEHHE
CBOOOJIHOTO TMAJECHMs, BEC TeJa, HUMIYJIbC TENa, HMIIYJIbC CHJIBL,
MexXaHu4yeckas paboTa M MOIIHOCTb, NOTEHLHUAJbHAs SHEPrus Tena,
MOJIHATOTO HAaJl MOBEPXHOCTHIO 3€MJIM, MOTEHIMAIbHAS IHEPIHsl CHKATOU
IPYXUHbI, KHHETUYECKasi SHEPI UL, IOJIHASI MEXaHUYECKasi SHEPT U, IEPUOJT
U 4acToTa KojeOaHul, JUIMHA BOJHBI, TPOMKOCTh 3ByKa M BBICOTa TOHA,
CKOPOCTb CBETa, II0Ka3aTeilb IMPEIOMJIEHUS CpeIbl), IpPU ONHCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (DU3MUECKUN CMBICT HCIOJIb3YEMBIX BEJIMYUH,
0003HaueHUs W €IUHUIBI (U3HUECKUX BEIWYUH, HAXOAUTH (DOPMYIIHI,
CBSI3BIBAIOIIUE JAHHYIO (PU3WYECKYIO BEIHUYMHY C APYTMMHU BEIMYHMHAMH,
CTPOUTH TPaQHKU N3yUYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEIUUNH;
XapaKTepu30BaTh CBOMCTBA Tel, (PU3MYECKUE SIBICHUS U TPOIECCHI,
UCIIONIB3YSl 3aKOH COXPAaHEHUs PHEPIHH, 3aKOH BCEMHUPHOTO TSITOTEHHUS,
OPUHLUI CYNEPHO3UIMN CHJI, NPUHLUUI OTHOCUTENnbHOCTH [anmuies,
3aKkoHbl HBIOTOHA, 3aKOH COXpaHEHWs] UMITYJbCa, 3aKOHbI OTPAXEHUS U
IPEJIOMJICHUS CBETA, 3aKOHBI COXPAHEHMS 3apsAJ0BOI0 U MacCCOBOI'O YHUCE
OpU SACPHBIX PEAKIUSIX, MPU 3TOM JaBaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA U 3aIIUCBIBATH €r0 MaTEMAaTHYECKOE BBIPAXKECHHUE;

OOBACHATh (PM3MYECKUE IPOLECChl U CBOMCTBA TEJ, B TOM YHUCIE U B
KOHTEKCTE CUTyalMil MPAaKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBISABIATH
IPUYUHHO--CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTUYECKUX
IIaroB C OMOpOM Ha 2—3 M3YyYEHHBIX CBOMCTBA (DHU3MUECKUX SIBICHUI,
bu3nyeCKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemaTh pacy€THbIE 3a1a41 (OIUPAOIIMECS HA CUCTEMY U3 2—3 ypaBHEHUN),
UCIIOJIb3YSl 3aKOHBI U (POPMYJIbI, CBA3BIBAIOIINE (DU3MUECKHUE BEJIUYNHBL: HA
OCHOBE aHaJM3a yCIOBHS 33a[]a4M 3aIIUCHIBATh KPATKOE YCIOBUE, BHISIBIATD
HEJOCTAIONINE WM U30bITOYHBIC JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIBI,
HEOOXOJUMbIE ISl pEIIeHUs, MPOBOAUTH pacu€Thl M OLICHUBATH
PEATUCTUYHOCTD MOJTYYEHHOTO 3HAUEHUS! (PU3NYECKOMN BETNYHHBI;
pacrno3HaBaThb MpPOOJEMBI, KOTOpPblE MOXXHO PpELIUTh IpU HNOMOUIU
(Gu3NYECKUX METO/OB, MCIOJIb3Yysl OMUCAHHE HCCIEIOBAaHUS, BBIICIATH
IpOBEPSIEMOE TPEIINOJOKEHUE, OICHUBATh MPABWIBHOCTh IOPSJIKA
IPOBEJCHUS  MCCICAOBAHUS, [JeNaTh BBIBOJABI, HMHTEPIPETUPOBATH
pe3yJIbTaThl HAOJIIOIEHUH U OIIBITOB;

IPOBOAUTH OMBITBI MO HAOMIOACHUIO (PU3MYECKUX SBICHUM WIH
¢u3znyecKkux CBOWCTB Teln (M3ydeHHE BTOpOro 3akoHa HproToHa, 3akoHa



COXPAHEHHUS SHEPTUH, 3aBUCUMOCTb MEpHOAa KOJEOAHWN MPYKUHHOTO
MasiTHUKa OT MAacChl Ipy3a M KECTKOCTU MPYKUHBI U HE3aBUCUMOCTH OT
aMILUTUTYAbl MaJIbIX KOJ€OaHUM, MPSIMOJIMHEITHOE PACIIPOCTPAHEHUE CBETA,
pasnokeHue OeNoro cBera B CIEKTP, U3yYEHHE CBONCTB M300pa)KEHUS B
TUIOCKOM 3€pKalie M CBOWCTB HW300pa)KCHHs TMpeaMera B coOuparomiei
JWH3€e, HAOIIOJEHUE CIUIOMIHBIX U JIMHEHYaThIX CIEKTPOB HU3IYUYECHUS):
CaMOCTOSITENIbHO ~ COOMpaTh YCTaHOBKY U3 HM30bITOUHOro Habopa
000pyI0BaHusl, ONMCHIBATh XOJI OTBITA U €T0 PEe3yIbTaThl, POPMYITUPOBATH
BBIBO/IBI,

IPOBONUTH TMPU HEOOXOJAMMOCTH CEPHIO MPSIMBIX W3MEpPEHUH, ompeaess
cCpelHee 3Ha4YeHHEe U3MepsieMOM BeTUYMHBI ((POKYCHOE pacCTOSIHHE
coOuparomield JTUH3bI), OOOCHOBBIBATH BBIOOpP CHOCO0a H3MEPEHUs
(M3MEpUTEIILHOTO TIPUOOpPa);

NPOBOJNTh HCCIEAOBAaHHWE 3aBUCHUMOCTEH (M3MUECKUX BEIUYHMH C
UCIOJIb30BaHUEM MPSAMBIX U3MEPEHUI (3aBUCUMOCTD TyTH OT BPEMEHU IIPU
pPaBHOYCKOPEHHOM JIBIDKEHHH 0€3 HadalbHOM CKOpOCTH, NepHoaa
KOJIe0aHUN MaTeMaTH4YEeCKOro MasTHUKA OT JIJIMHBI HUTH, 3aBUCHMOCTHU
yria OTpaKeHUs CBETa OT yria MaJCHWs W yria MpejIoMJICHHs OT yriia
NaJicHNs): IUIAHUPOBATh HCCJICNOBAaHUE, CAMOCTOSTENILHO COOMpPATh
YCTaHOBKY, (DUKCHUpOBaTh pe3ysibTaThl MOJYyYEHHOM  3aBHCHUMOCTH
bu3NYecKuX BETWYMH B BUJC TaONHIl U TpadUKOB, JIETaTh BBIBOIBI IO
pe3ylbTaTaM HCCIeI0BaHNUS;

NPOBOJNTH KOCBEHHBIE W3MEpEHUs (U3NYECKUX BEIWYUH (CpemHss
CKOpPOCTh U YCKOPEHHE TeJIa TIPU PAaBHOYCKOPEHHOM JABW)XCHUHU, YCKOPECHHE
CBOOOAHOTO TaJeHUs, >KECTKOCTh MPYXKUHBL, KOIPPHUIMEHT TpPEeHHUs
CKOJIbKEHUSI, MeXaHudeckass padoTa M MOUIHOCTb, YacTOTa U TMEPUOJ
KOJIe0aHUN MaTeMaTHYeCKOT0 W TPY)KHHHOTO MAasSTHUKOB, ONTHYECKas
cuina coOuparolied JMH3bI, PaAUOAKTUBHBIM  (OH): IUIAHUPOBATH
U3MEpEHHs, COOMpaTh SKCIEPUMEHTAIbHYI0 YCTAaHOBKY M BBINIOJHATH
U3MEpEHHs], CleAysl MPEeNOKEHHOW HHCTPYKLMU, BBIUYUCIATH 3HAUCHUE
BEJIMYMHBI U aHAJTM3UPOBATH MOJIYyYEHHBIE PE3yJbTaThl C YUETOM 3aJaHHOU
IIOIPEITHOCTHA U3MEPEHUN;

coOJIIOAaTh MpaBuila TEXHUKN 0€30MaCHOCTH TpU paboTe ¢ JTabopaTOPHBIM
obopynoBaHuEM;

pa3nuyaTh OCHOBHBIE TPU3HAKKM M3YYEHHBIX (QPU3NYECKUX MOJEIeH:
MaTepuajgbHas TOYKa, aOCONIOTHO TBEPJOE TENIO, TOUYCYHBIH HCTOYHUK
CBETa, JIy4, TOHKas JTMH3a, JIaHeTapHasi MOJEIb aTOMa, HyKJIOHHAsI MOJICITb
aTOMHOTO sI/Ipa;



XapaKTepu30BaTh MPUHIUIBI JCWCTBUA U3YYEHHBIX NPUOOPOB W
TEXHUUYECKUX YCTPOMCTB C OMOpPOM Ha HX OMHCAHHUA (B TOM YHUCIE:
COUIOMETp, NaTYMKH TMOJIOKEHUS, PACCTOSHUS M YCKOpPEHUs, pakeTa,
IXOJIOT, OYKH, Iepuckorn, ¢oToannapar, ONTHYECKHE CBETOBOJBI,
CIEKTPOCKOI, JO3UMETp, Kamepa BunbcoHa), ucnosb3ys 3HaHHUS O
CBOMCTBaX (U3MYECKUX SABJICHUM U  HeoOXonumble (HU3HUECKUE
3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbI U CXEMATHUYHbIE PUCYHKH M3YyUYEHHBIX TEXHUYECKUX
YCTPOMCTB, U3MEPUTEIBHBIX IPUOOPOB U TEXHOJIOTMUECKHUX MTPOLIECCOB IIPU
pelIeHUHn Yy4yeOHO--NPAKTUYECKUX 3aJad, ONTHYECKUE CXEMbI Ul
MIOCTPOCHUS N300paXKEHHI B IIIOCKOM 3€pKajie M COOMpAIOLIEH TNH3E;
OPUBOJUTH  MPUMEPHl  (HAXOAUTh  WHGOPMALMIO O  MpUMEpax)
IPAKTUYECKOIO HCIOJb30BaHUSA (PU3MUECKHX 3HAHUW B IOBCEIHEBHOU
KU3HU I oOecrieueHrst 6€301acHOCTH MpU oOpalieHuu ¢ npudbopamu u
TEXHUYECKUMHU YCTPOHUCTBAMU, COXPAHEHHUSI 3I0POBbs U COOJIIOICHUS HOPM
HKOJIOTUYECKOTO MOBEJCHUS B OKPYKaIOIEH Cpee;

OCYHIECTBIISAITh MOHMCK HUHpopManuu (U3MUECKOTO COJEp)KaHUs B
WHTepHeTe, caMOCTOATENBHO (POPMYIINPYSI TOMCKOBBIN 3aIIpoc, HAXOAUTH
IYTU ONPEENICHUsI JOCTOBEPHOCTH MOJIyYEHHON MHPOpMAIMK Ha OCHOBE
UMEIOUINXCS 3HAHUN U TIOTIOJTHUTENIbHBIX UCTOYHUKOB,;

MCIIOJIb30BAaTh MPH BHITIOJHEHUN YUY€OHBIX 3a/laHUil HAYYHO--TIONYJISPHYIO
auTepaTypy (GU3NUECKOro COAEPKaHUs, CIIPaBOUYHbIE MAaTEPUAIbl, PECYPCHI
cetu UHTepHer, BiageTh NpUEMaMM KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBaHusl HHPOPMALMU U3 OJJHOM 3HAKOBOW CUCTEMBI B APYTYIO;
CO3/aBaTh COOCTBEHHbIE MUCHMEHHBIE W YCTHBIE COOOILEHUS HAa OCHOBE
uHGOpMaAIlMU U3 HECKOJBKUX HCTOYHUKOB (DU3MUECKOrO COAEpIKAHMS,
nyOJIMYHO NPEICTAaBIATh PE3yJbTaThl IPOEKTHON WK UCCIIEN0BATENBCKON
NESATENIBHOCTH, IPU 3TOM TIPAaMOTHO  HCIOJb30BaTh  U3YyYEHHBIH
NOHATUMHBIN amnmapar u3y4aemoro pasjena (U3UKH U COINpPOBOXKAATH
BBICTYIUICHHE Tpe3eHTalel ¢ y4éToM O0cCOOEHHOCTEeH ayauTOpUu
CBEPCTHHKOB.



9 KVIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uudgpoBbie
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchbl
Pa3zgen 1. Mexannueckue siBJICeHUS
L1 MexaHn4ecKOoe IBUKCHUE U CIIOCOOBI €TI0 10 1 bubmunoreka LIOK
' OINKMCaHUs https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 BzaumoneiictBue Te 20 1 3
HMOACHETBHE T https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
1.3 3aKOHBI COXpaHe 10 3
Hbl COXpAHCHIA https://m.edsoo.ru/7f41a4a6
Uroro no pazaeny 40
Pa3zgen 2. Mexannueckue K0Je0aHUs M BOJHBI
bubmunoreka LIOK
2.1 Mexanudeckue kojeda 7 3
RAMIHCCRHE KOAChamA https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
2.2 MexaHn4ecKue BO .3 8 1 3
XAHHICCKUC BOTHHL. IBYK https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Pazgen 3. DiieKTpPOMArHUTHOE 10JI€ ¥ 3JIEKTPOMATHUTHBIE BOJHbI
31 DIIEKTPOMAarHuTHOE MOJE U 6 ) bubmmoreka [JOK
’ 3IIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6

Pa3gen 4. CBeToBLI€ IBJIEHUSA



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
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4.1 3aKOHBI PaCIPOCTPAaHEHHUS CBETA 6 2 bubmorexa [IOK
’ pacipoctp https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
4.2 JIuH3BI 1 onTHYECKUE TPUOOPHI 6 3 hitps://m.cdsoo.ru/7f41ada6
but6mmoreka [IOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 2 https://m.edsoo.ru/7f4 1ada6
Hroro no pazneny 15
Paznen 5. KBaHTOBBI€ SIBJI€HUS
but6mmoreka [IOK
5.1 Hcnyckanue u noriomeHne CBeTa aroMOM 4 1 hitps://m.cdsoo.rw/7f41ada6
but6mmoreka [IOK
2 1
> CTpoerine aToMHOro snpa 6 https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
. s 1
53 JIEPHBIE PEaKLINU 7 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 17
Pasznen 6. [loBTOpUTEILHO-0000 1A MOYJIb
6.1 [ToBTopenue u 0000IIEHUE CONEPIKAHUS 9 5 bu6nuorexa [IOK
’ Kypca (usuku 3a 7-9 knacc https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27
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IHOYPOYHOE IINTAHUPOBAHMUE

9 KJIACC
Kosaun4yecTBo 4yacos JJIeKTPOHHbIE
[
J:;n Tema ypoka Beero Kontpoabnbie IIpakTuueckue il:;:eﬂﬂﬂ :g[iba[;zz:fenbﬂme
padoTsI padoThI pecypenr

1 MexaHnnueckoe OBUKEHUE. 1
MarepuanbHas TO4Ka

) Cucrema orcuera. OTHOCUTEIBLHOCTD 1 bubmuoreka [{OK
MEXaHNYECKOT'O IBMKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE NpIMONMHENHOE 1 Bu6muotexa [JOK
JIBAXKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHomepHOE TpsSIMOTIMHEITHOE

4 nBukeHue. CpeHsst © MTHOBEHHAs 1
CKOPOCTb

5 [IpssMonnHEITHOE pABHOYCKOPEHHOE 1 bubmmoreka [JOK
JIBI)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CxkopocTh MPSAMOJIMHENHOTO

6 PaBHOYCKOPEHHOTO JIBM>KCHHUSI. 1
I'padux ckopoctu
JlaboparopHas paboTa

7 "OnpeneneHye yCKOpeHus Tela Ipu | 1 bu6nuorexa [IOK
PaBHOYCKOPEHHOM JIBUKEHUU T10 https://m.edsoo.ru/ff0adb18
HaKJIOHHOM miockocTh"

2 CBobOonHoe nageHue Tei. OnbIThl |

Tanmunes



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

PaBHOMEpHOE ABMXKEHUE 110
okpyxHocTH. [lepuoa u yactora

bubmunoreka LIOK

? obparmenus. JInHeitHas U yrioBas https://m.edsoo.ru/ff0ae176
CKOPOCTH
10 LleHTpOoCTpEMUTENIBHOE YCKOPEHUE
1 ITepssiii 3akoH HetoTOHA. BexkTop bubnuotexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HproToHa. bubmmoreka [JOK
PaBHOelicTBYIOIIAs cria https://m.edsoo.ru/ff0ac72a
13 Tpernii 3akoH HproTOHA. bu6nuorexa [IOK
Cynepno3unust Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha TpUMEHEHUE bu6nuoreka [JOK
3akoHOB HrroTOHA https://m.edsoo.ru/ff0aeb6e
15 Cha ynipyrocti. 3ako I'yka ngs?;;fee(ll(sifraifoaecﬂ
16 Pemenue 3agay mo reme «Cuna
YIPYTOCTH
JlaGopaTopHas T
17 «OHpI::j[e(J)II::H?/IeI:f:TKaOCTI/I buGnnorexa LIOK
https://m.edsoo.ru/ff0ace28
PYKUHBDY
bubmoreka [IOK
18 CHa TpeHHs https://m.edsofru/fanﬂ%
19 Pemenue 3agau no reme «Cuna bubnuoteka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTtopHnas pabota Bu6morexa LIOK
20 "Onpenenenne ko3 duimrenTa

TPEHUs CKOJIbXKEeHUs"

https://m.edsoo.ru/ff0af8be



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
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https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
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Permenne 3aga4d mo reMme ""3aK0OHBI

bubmunoreka LIOK
21 Herotona. Cuna octu. Cuna
" yHpyr https://m.edsoo.ru/ff0atb8e
TpPEeHHUSI
Cuia TSKeCTH U 3aKOH BCEeMUPHOTO BuG 110K
nOIMOTEeKA
22 TATOTEHUS. Y CKOPEHHE CBOOOTHOTO
https://m.edsoo.ru/ff0af044
naJCHUS
Ypoxk-koHpepennus "JIBuxeHne Ten

23 BOKPYT I'PABUTAL{MOHHOTO LICHTPA
(Conueunas cucrema). ['amaktuku"

Pemenne 3agay mo reme "Cuia BuG 1OK
nonoTeKa

24 TSDKECTH Y 3aKOH BCEMHUPHOTO

" https://m.edsoo.ru/ff0af5{8
TATOTEHUS

’5 [lepBas kocMHU€ecKasi CKOPOCTb. bubmmoreka [JOK
HeBecoMocTh 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuaJbHOW TOYKHU.

%6 AOGComIOTHO TBEPAOE TEIO. bubmmoreka [JOK
PaBHOBecue TBEpIOTO TEIIA € https://m.edsoo.ru/ff0afe36
3aKpEIIEHHOW OChIO BPAILICHUS

27 MowmeHT cuinsl. LleHTp TsRECTH

)3 Pemenne 3amau mo teme "MoMeHT bubmunoreka LIOK
cunbl. Llentp Tsxectn" https://m.edsoo.ru/ff0b02b4
[TonroroBka Kk KOHTPOJILHOW paboTe Eub 10K

nOIMOTEeKA

29 o Teme "MexaHn4YecKoe ABUKEHUE.

Bsanmoneiicraie ten” https://m.edsoo.ru/ff0b0408
KonTtponbHas pabora o Teme Bu6 10K
noInoTeKa

30 "MexaHu4ecKoe JIBUKEHHE.

B3aumonetictBue Ten"

https://m.edsoo.ru/ff0b06ec



https://m.edsoo.ru/ff0afb8e
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HNmnynsc Tena. UMIyabc CUIIBL.
3aKOH COXpaHECHMsI HMITYJIbCA.

bubmunoreka LIOK

31 Ynpyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHCTBHE
1 Pemrenne 3agad mmo reme "3akoH bubmunoreka LIOK
COXpaHEHHUs UMIyibca' https://m.edsoo.ru/ff0b096¢c
3 Ypoxk-koHpepenuus "PeakTuBHOE
JBUKEHUE B IPUPOJE U TEXHUKE"
but6mmoreka [IOK
34 Mexannueckasi paboTa U MOIITHOCTh hitps://m.cdsoo.ru/ff0b0as4
35 PabGota cunbl TSHKECTH, CHITBI bubnuotexa [JOK
YIPYTOCTH U CUJIBI TPEHUSA https://m.edsoo.ru/ff0b0db8
JlaboparopHas paboTa
16 «Omnpenenenue pabOThI CUITBI TPEHUS
IpU PaBHOMEPHOM JIBUKEHUH TeJa
10 TOPU3OHTAIIbHOM MTOBEPXHOCTH
37 CBs13b 3HEPTUH U PAOOTHI.
IToreHunanbHas sHEprus
18 Kunernueckas sneprus. Teopema o bubnuoreka [JOK
KMHETUYECKOU DHEPIUU https://m.edsoo.ru/ff0b0c32
19 3aKOH COXpaHEHHUS YHEPTHUH B
MEXaHHUKE
40 JlaGopatopHnas pabora «3yueHue Bu6muotexa [JOK
3aKOHA COXPAaHEHUS SHEPTUNY https://m.edsoo.ru/ff0bl12fe
A1 KonebarenpHoE IBHKEHHUE B €TO bubnuoreka [JOK

XapaKTCPUCTUKU

https://m.edsoo.ru/ff0b1858



https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
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https://m.edsoo.ru/ff0b1858

42

3aryxaromue KoueOaHusl.
BriHy)keHHBIC KOJICOaHusI.
Pe3onanc

bubmunoreka LIOK
https://m.edsoo.ru/ff0b2010

43

MareMaTUu4ecKuil U Py KUHHBII
MasTHUKU

44

VYpok-uccienoBanue «3aBUCUMOCTb
nepuo/ia KojiebaHui OT KECTKOCTH
HNPY>KAHBI ¥ MACCHI TPy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpaiienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUIX

46

JlaboparopHas paboTa
«Onpe;[eﬂeHI/Ie YaCTOThI U TICpUOaa
KOJIcOaHH TIPY)KUHHOTO MasSTHUKA)

bubmunoreka LIOK
https://m.edsoo.ru/ff0blaec

47

Jlaboparopnas pabota «I[IpoBepka
HE3aBUCHMOCTH TIEPUOJIa KOJICOaHHI
rpysa, IOABELICHHOI0 K HUTH, OT
MacChl Ipy3a»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoiHbl. CBOMCTBA
MCXAaHNYCCKHUX BOJIH. HpOI[OJIBHInle nu
HonepeqHHe BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff0b21fe

49

Ypoxk-koH(pepennus "MexaHn4ueckue
BOJIHBI B TBEPAOM TEIIE.
CeilicMuueckre BOTHEI"

50

3Byk. PactipocTpanenue u
OTpakeHHE 3BYyKa

51

Ypok-uccnenoranue "Habmonenue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOThHI"



https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

I'poMKOCTB 3ByKa U BBICOTA TOHA.

52 -
AKYCTHYECKU PE30HAHC
53 Ypok-koHpepenmus "YapTpazByk u bu6nuoreka [JOK
UH(Pa3BYK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ff0b23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe
" bubnuoteka [JOK
54 1o TeMe "3aKOHbI COXPaHEHUS.
" https://m.edsoo.ru/ff0b25{0
Mexanuueckue KoiaeOaHusi U BOJTHBI
KoHnTtponbHas pabota mo Teme
55 "3aKOHBI COXpaHEHHS.
Mexanuueckue KoieOaHusi U BOJHBI"
56 DIIEKTPOMarHuTHOE TOJIE. bubmmoreka [JOK
DNEKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ff0b2abe
57 CBoMCTBA 2JIEKTPOMAarHUTHBIX BOJH
VYpoxk-kondepenuus "[lkana
53 3JIEKTPOMAarHUTHBIX BOJIH. bubmmoreka [JOK
Hcnonp30BaHnE 3IEKTPOMArHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JIJI1 COTOBOM CBsA3U"
Ypok-uccnenosanue "M3yuenne
. bubmoreka [IOK
59 CBOWCTB 3JIEKTPOMArHUTHBIX BOJH C
" https://m.edsoo.ru/ff0b2c6e
MTOMOIIIbI0 MOOMIILHOTO TeedoHa
Pemienue 3a1au Ha onpeneneHue
60 YaCTOTHI U JJTMHBI
ANIEKTPOMArHUTHOUW BOJTHBI
DneKTpOMarHuTHast MPUPO/Ia CBETA.
but6mmoreka [IOK
61 CxopocTtb cBeta. BomHoBbIe

CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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Hcrounuku ceera. [Ipsmonunennoe

62 pacnpocTpaHeHUE CBETA. 3aTMEHUS bubmorexa [JOK
https://m.edsoo.ru/ff0b3658
Counnna u JIyHsl
3aKoH OTpa)K€HUs CBeTa. 3epKaa.
63 Pemienue 3agau Ha npuMeHEHUE bubmorexa [JOK
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUS CBETA
64 [Ipenomnenue cpera. 3aKOH bu6nuoreka [JOK
[IPEIOMIICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHE
65 cBerta. Mcnonp30BaHUE MOTHOTO bubmuoreka [IOK
BHYTPEHHETO OTPAXKEHUS B https://m.edsoo.ru/ff0b3cSc
ONTUYECKUX CBETOBOJAX
JlaGopaTtopHnas pabota
"UccnenoBanve 3aBUCUMOCTH yTJia
66 MPEJIOMIIEHUS CBETOBOIO Jy4a OT
yIJla MaIcHus Ha rpaHuIle "BO3ayX-
crekino""
VYpoxk-koHpepeHus
"Hcnonb30BaHuE MOTHOTO
67 BHYTPEHHETO OTPaKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAs
CBsI3b"
but6mmoreka [IOK
68 JInnzel. OnTUyeckas cuiia JUH3bI hitps://m.cdsoo.ru/fOb3f2c
N bu6mmoreka [IOK
69 [MocTpoenue n3o6paskeH B TMH3aX hitps+//m.cdsoo.ru/f0bddda
70 JlaGopaTtopHnas pabota bu6nuoreka [IOK

"Onpenenenne GOKyCHOTO

https://m.edsoo.ru/ff0b4206



https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
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https://m.edsoo.ru/ff0b3f2c
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paCCTOSIHI/ISI nu OHTH‘IGCKOﬁ CHUJIbI
cobuparomiei TuH3bI"

71 Ypok-koH(pepenmus "OnTudeckue bu6nuoreka [JOK
JMH30BbIe TPUOOpH" https://m.edsoo.ru/ff0cOa7e

7 I'na3 kak onTuyeckas cuctemMa. bubmuoreka [IOK
3peHue https://m.edsoo.ru/ff0b4684

7 Ypok-koHpepenmus "JleexTs
3penusi. Kak coxpanuth 3peHue"

Paznoxxenne 6emoro cBeTa B CIEKTP.

74 OnpiTel HetoToHA. CliokeHne bubnuoreka [JOK
CIIEKTpaJbHbIX L[BETOB. /ucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
JlabopaTtopHnas padota "OMBITHI 11O
Pa3I0KEeHUIO OEJIOr0 CBETA B CIEKTP

75 Y BOCIIPUATUIO LIBETA IIPEIMETOB IIPU bubnmorexa LOK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIOCHUH Yepe3 LBETOBbIC
bunbTph"
VYpok-npaktukym "BoiHOBBIE

76 CBOICTBa cBeTa: qUCHEpPCHUs,
uHTepepeHms u audpaxus”

77 OmnsiTel Pezepdopaa v mimanerapHast bubmmoreka [JOK
MOJEIb aToMa https://m.edsoo.ru/ff0c12a8

73 IToctynarser bopa. Moaens atoma
bopa
Hcnyckanue v nMorioneHue cBera

79 atomoM. KBauTebl. JInneluaTsie Bubmmorexa [IOK

CIEKTPbI

https://m.edsoo.ru/ff0c144¢c
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20 Ypok-npaktukym "Habnronenue bubmmoreka [JOK
CIIEKTPOB UCITYyCKaHUs" https://m.edsoo.ru/ff0c1550

81 PaamoakTBHOCTB U €€ BUIBI bubmorexa HOK

A A https://m.edsoo.ru/ff0c1672

20 Crpoenue aToOMHOTO sipa. bu6nuoreka [IOK
Hyknonnas mozens https://m.edsoo.ru/ff0c18ac

23 PaanoakTrBHBIE TpEBpAILICHHUS. bu6nuoreka [IOK
N3oTomnsl https://m.edsoo.ru/ff0clal4
Pemenue 3agau no reme: bubmoreka [IOK

84
"PagnoakTuBHBIE TpEBpaIICHHS " https://m.edsoo.ru/ff0c1b4a

85 [Tepuox nonypacnana
Ypok-koHpepeHus

86 "Ppa I/IOEIK”SIBI:{H: W3JIy4YEHHUS B bubmorexa OK

g ye | https://m.edsoo.ru/ff0c2126
pUpoJie, MEIULIMHE, TEXHUKE
SnepHble peakiu. 3aKOHbI
87 coﬂx paHeHESI 3au51 OBOT'O U bubmorexa [IOK
P AL https://m.edsoo.ru/ff0c1c58
MacCOBOT'0 YHCET

28 DHeprusi CBSI3u aTOMHBIX SIIEP. bubmmoreka [JOK
CBs13b MacChl U SHEPTUU https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3agau no teme "SnepHeie
peakiuu"

90 Peakuuu cunTe3a u neneHus saep. bubmunoreka LIOK
Nctounuku sHeprun CosiHIa U 3BE31T https://m.edsoo.ru/ff0c1e88
Ypok-koHpepenmus "Anepuas

91 JHepreruka. Jlencreus

PAAOAaKTUBHBIX HSHY‘IGHI/Iﬁ Ha
JKUBBIE OpraHu3Mbl"
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[ToaroroBka K KOHTPOJILHOU padboTe
1o TeMe "DJIEKTPOMArHuTHOE MOJIE.

bubmunoreka LIOK

92
DJIEKTPOMArHUTHBIEC BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanTosrie aBinenud"
KonTtponsHas pabora no Teme
93 "DeKTpOMarHuTHOE MOJIeE.
DIIeKTPOMAarHUTHBIC BOJIHBI.
KBanTosrie aBinenud"
[ToBTOpenue, oboOICHNE.
94 JlaboparopHsie pabOTHI IO KypC bubmorexa LIOK
" P pu P " ypey https://m.edsoo.ru/ff0c245a
BzauMopelicTBue Ten
[ToBTOpenue, 0600IeHNE. Permenune
95 aCUETHBIX U KaYEeCTBEHHBIX 3a1a4 bubmmorexa [OK
p | | https://m.edsoo.ru/ff0c2572
1o TeMe "'TertoBbIe MpoUecChl
[ToBTOpenue, o600IeHNE. Permenune
96 pacUeTHBIX U KAYECTBEHHBIX 3a71a4 bu6nuoreka [IOK
o teme "KII/[ TennoBeix https://m.edsoo.ru/ff0c2a22
nBurareiei”
[ToBTOpenue, o600IeHNE. Permenune
97 ACUETHBIX M Ka4EeCTBEHHEIX 3a/1a4 buGnnorexa LIOK
p " " https://m.edsoo.ru/ff0c2b30
o Teme "KIIJI anexkTpoycTtaHOBOK
[ToBTOpenue, o6oOIICHNE.
98 JIaGopaTopHbIe pabOTEI IO KypC bubmorexa LIOK
" paTop p " ypey https://m.edsoo.ru/ff0c2¢52
CBeTOBBIC IBIICHUS
[ToBTopenue, 06o0menue. Padora ¢
" bubmmoreka [JOK
99 TEKCTaMHU 110 TeMe "3aKOHBI

COXpaHEHHUs B MEXaHHKe"

https://m.edsoo.ru/ff0c2d6a
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[ToBTopenue, 06o0menue. Padora ¢
100 texkctamu 110 Teme "Konebanus u
BOJIHBI"

bubmunoreka LIOK
https://m.edsoo.ru/ff0c2e82

[ToBTropenue, 06o0menue. Padora ¢
101 TekcTaMmu 110 TeMe "CBeTOBEIE
ABJIEHUS"

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c3044

[ToBTOpenwue, 0600meHue. Pabora ¢
102 TekcTaMmu 110 TeMe "KBanToBas u

sanepHas pusuka'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

102

27



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* « dusuka: 9-i kacc: 6a30BbIN YPOBEHb: YyueOHUK, 9 knacc/ [lepoimkun U.
M., I'ytauk E. M., UBanoB A. U., IletpoBa M. A., AKiiMOHEpHOE OOIIIECTBO

«HSI[&TCJIBCTBO «HpOCBGHIGHI/IC»

METOJANYECKHUE MATEPHAJIBI JIJIS1 YUYUTEJIA
dusuka. 9 xnacc. Meroauueckoe nocooue, 'yrnuxk E.M., Mocksa, /poda,

2020 r.

HU®POBBIE OBPA30OBATEJILBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET
https://fipi.ru/metodicheskaya-kopilka/zadaniya-dlya-5-9-klassov

https://phys-oge.sdamgia.ru/
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