MHHHUCTEPCTBO INPOCBEIEHUA POCCUNCKON ®EJIEPAIIUA
MunucrepcTBo 00pazoBanus U HayKu PecnmyOsauku CesepHasi Ocerusi-
Ananus
Aamunnctpanusa Mectnoro Camoynpasiaennss MyHUIIUNIAJIbHOTO
oOpaszoBanus IIpuropoanslii paiion Pecnyosmmkn CeBepnas Ocerusi-
Ananus
MBOY «COLI Nel um. I'eposi Coerckoro Coroza I1.B. MacijieHHUKOBa
CT.APXOHCKAsI»

COI''TACOBAHO YTBEPXJIEHO

3aMECTUTENh JUPEKTOPa nupextop MBOY "COIIINel
no,YBP. M. I'epost Cosetckoro Coros:
" ol /Ypraepa B.B./ B:VIAG)

« 7 » 07 2023 r. /

o e S5
ST 0P 0L

PABOYAS IPOTPAMMA
(ID 1603043 )

yueOHoro npeamera «@u3uka. bazosblil ypoBeHb»

JUIs1 oOyJarommxcst /-9 KiaccoB

cT. ApxoHckas 2023/2024 y4eOHblii rog



INOACHUTEJIbBHAS 3AIINCKA

[IporpamMmma mo ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs COCTaBlieHA Ha
OCHOBE TIOJIOKEHUM W TpeOOBaHUW K pe3yJbTaTaM OCBOCHHS Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHONM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanbHOil paboueld mporpammbl BocnuTanuss ¥ KoHienuuu mnpenojgaBaHus y4eOHOTO
npeaMera «Pusukay.

Copepxanue  mporpaMMmbl 1o (u3MKe — HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYalOIIMXCSl M OpraHU3alui0 HM3y4eHUs (U3MKA Ha
NEeSTeIbHOCTHOW OCHOBe. B mporpamMMe mo (u3uMKe YYUTHIBAIOTCS BO3MOKHOCTH Y4eOHOTO
npenmera B peanmu3aiuu  TpeboBanuit ®I'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHbIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3MU
€CTeCTBEHHO-HAYUHBIX YUEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0ILEr0 0Opa30BaHuU.

[Iporpamma no (u3mnKe ycTaHaBIMBAaeT paclpezesieHne y4eOHOro MaTepuaia 1o rojam
o0ydyeHust (1o Kjiaccam), MpeajgaraetT NPUMEPHYIO IMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYK0 Ha JIOTMKE pAa3BUTHS NPEIMETHOIO COJEpXKAaHUS W y4€Te BO3PACTHBIX
0cobeHHOCTEH 00yJaronIIXCsl.

Ou3MKa SBISIETCS CUCTEMOOOPA3YIOLIUM JJIsi €CTECTBEHHO-HAYYHBIX yU€OHBIX MTPEIMETOB,
MOCKOJIbKY (pU3MUEcCKue 3aKOHBI JISKAT B OCHOBE IMPOLIECCOB M SIBICHUH, U3y4aeMbIX XUMHEH,
Ouonorueii, actpoHoMueil U usnueckoit reorpadueid, BHOCUT BKJIIaJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpa, IperoCTaBiseT HauOojee sCHble O00pas3lbl MPUMEHEHHsS HAay4dHOTO METOoja
MO3HAHUS, TO €CTh CIIOCcO0a MOIY4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

OpHa W3 TNIaBHBIX 3a7ad (U3MYECKOr0 00pa3oBaHUs B CTPYKType oOIIero oOpa3oBaHUs
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPAMOTHOCTH M HUHTEpeca K Hayke Yy
o0yJarouuxcsi.

Wzyuyenne ¢u3nku Ha 0a30BOM YpPOBHE IMPEAINONAracT OBJaJICHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOLIMMH €CTECTBEHHO-HAYyUHYIO TPAMOTHOCTb:

e HAYyYHO OOBSCHSTH SIBICHUS;

e OIICHWBATh U IOHUMATh OCOOCHHOCTH HAYYHOTO MCCIIETOBAHMS,

e UMHTEPHPETUPOBATh JAHHBIE M MCIOJb30BaTh HAYYHBIE JOKA3aTeNbCTBA A
MOJIy4YEHUs BHIBOJIOB.

[lenu wm3yueHHss (QU3MKM HA YpPOBHE OCHOBHOTO OOILIEro 0Opa3oBaHMs ONpEAETICHbI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®@usnka» B 00pa30oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®@enepanuu, peaau3ylolMX OCHOBHBIE O001I€00pa3oBaTeNbHble MPOTrPAMMBL,
yTBepxkI€HHON pemeHneM Kosermn MunncreperBa npocsemenus Poccuiickonn denepanun
(mpotokon ot 3 nexadbps 2019 r. Ne I[1K-4BH).

Henun usyvyenus puznku:

e MpUOOpETeHHE HHTEpeca U CTPEeMIIEHUS OOy4aroIlUXcs K HaydHOMY HW3YyYEHHIO

IPUPO/IbI, PA3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEN;

e pa3BUTHE IMPEJCTABICHUA O HAy4YHOM METOAE TMO3HaHUs |  (OPMHPOBAHUE
HCCJIEIOBATEIBCKOTO OTHOIIEHUS K OKPYXXAIOIIUM SIBICHUSM;

e (opMupOBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK Pe3ysibTaTa M3y4eHUs] OCHOB CTPOEHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (opMupoBaHHE MPEICTABICHUNA O POJIU (U3UKHU JUIsl PA3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTHIi;

e Dpa3BUTHE NPEACTABICHUNH O BO3MOXKHBIX cdepax Oyaymed mnpodeccnoHaTIbHON
NeSITeIbHOCTH, CBSI3aHHOM ¢ (PU3MKOI, MOArOTOBKA K JajibHEHIIEMY 00yYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTmxkeHnne >3TUX Iiened mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILETro

00pa3oBaHus 00eCIeUnBaCTCS PEICHHEM CIISAYIOLINX 3a1a4:

e TMpuoOpeTeHHe 3HaHUM O JUCKPETHOM CTPOCHHUM BEIECTBA, O MEXAHUYECKUX,
TEIUIOBBIX, MIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJIICHUSX;



e TPHOOpPETEHHME YMEHHMM ONHUCHIBAaTH M  OOBACHATH (U3WYECKUE SBICHUA C
MCIIOJIb30BaHNEM TIOTyYEHHBIX 3HAHUI;

e OCBOCHHME METOJOB pEIICHUS MPOCTEUIINX pPACYETHBIX 3aJad C HCIOIb30BAaHHEM
bu3HYECKUX MOJIeNIel, TBOPUECKHUX U MPAKTUKO-OPUEHTUPOBAHHBIX 3a71a4;

e pa3BUTHE yMEHUWH HAOMIOJaTh MPHUPOAHBIC SIBICHUS U  BBINOJHATH  OIBITHI,
nabopaTopHble pabOThl M HKCIEPUMEHTAIbHBIE HCCICAOBAHHUS C HCIOJIb30BAaHHEM
U3MEPUTENIbHBIX TPUOOPOB;

e OCBOGHHE MPHUEMOB PabOTHI ¢ HMH(pOpMaIuer (GU3MUECKOro CcoAep’KaHUs, BKIIOYAs
UH(GOPMALIMI0O O COBPEMEHHBIX JOCTH)KCHUSX (U3MKH, aHaIU3 U KPUTHUECKOe
OlICHUBaHKE MHPOPMALINY;

e 3HAKOMCTBO cO cepaMu NpodhecCHOHATBLHON AESITeIbHOCTH, CBSI3aHHBIMU C (DU3UKOM,
¥ COBPEMEHHBIMU TEXHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKCHHSIX (PU3HMUECKON HAYKH.

Ha u3ydenue ¢usuku (6a30BbIii YypOBEHB) HA YPOBHE OCHOBHOTO OOIIETO 0Opa3oBaHUS
oTBoAUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
Henenmo), B 9 kimacce — 102 vaca (3 yaca B HEZEINO).

[Ipennaraemslii B mporpamMme mo (pusmke nepeueHs Jad0paTOpHBIX pabOT U OMBITOB HOCUT
PEKOMEH/IaTeNIbHBIN XapaKTep, yYUTENb JIelaeT BbIOOp MpoBeneHUs J1adOpaTOPHBIX PadOT U
OTIBITOB C YU4ETOM WHIUBUIYaTbHBIX OCOOCHHOCTEH 00YJarOIINXCsl, CITUCKA IKCIIEPUMEHTATBLHBIX
3aJJaHu, MpeAaraeéMbIX B paMKaX OCHOBHOTO TOCYJJapCTBEHHOTO dK3aMeHa o (hU3HKe.



COJEP)KAHUE OBYYEHUA
7 KJIACC

Pazgen 1. ®u3uka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUpPa.

®usuka — Hayka o npupoje. SAsnenus npupoasl. GU3NYECKUE SABICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, JIIEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ousnueckue Benu4MHBL M3Mepenue ¢usnueckux BenuuuH. Duszndeckue HpPUOOPHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢usuka m npyrue ecteCTBEHHBIE HayKH H3y4yaroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METOJ IO3HaHMA: HaOJIOJEHUE, IIOCTAaHOBKA HAy4YHOI'O BOIIPOCA, BBIIBUKEHHE THUIIOTE3,
OKCIEPUMEHT TI0 TPOBEPKE THUNOTE3, OObsACHeHHE HalmomaeMoro sBieHusa. OmnucaHue
(bU3NYECKUX SBJICHUN C ITOMOLIbIO MOJIEIEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, HIEKTPUUECKIE, MATHUTHBIE, CBETOBBIE SIBJICHUS.

2. Owuzuueckue MpuOOPHl U MpOLEAypa MPSIMBIX U3MEPEHHI aHAJIOTOBBIM U IH(PPOBHIM

puoOpOM.

Jlabopamopnwvie padbomot u onvimol.

OnpezeneHue LEeHbI 1eJIEHUS LKalbl U3MEPUTEIBHOI0 MpUodopa.
N3mepenne paccTOsTHU.
N3mepenne 00bEMa KUIKOCTH B TBEPIOTO TeIa.
Onpenenenue pasMepoB MajbIX TEN.
W3mepenue Temmeparypbl IpU IIOMOLIM YKUAKOCTHOIO TEPMOMETpa M JaT4uKa
TEMIEPATYPHI.
6. IlpoBeneHue wuccneqoBaHUS IO HPOBEPKE TMIIOTE3bI: JAIbHOCTh MOJETA IIAapHKa,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM 00JIbIlIE, YEM OOJIbIIIE BHICOTA ITyCKa.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHHHU BeleCTBA.

CrpoeHue BellecTBa: aTOMbl W MOJIEKYJbl, HUX pa3Mepbl. ONBITHI, J10Ka3bIBAIOIINE
JUCKPETHOE CTPOCHUE BELIECTBA.

JIBmxenue yacTtul] BemiecTBa. CBsi3b CKOPOCTHU JBUKEHHMSI 4YaCTUL[ C TEMIIEPaTypOM.
bpoyHnoBckoe papmxkenue, anddysus. B3aumonelicTBHe 4YacTHIl BeIIECTBA: MNPUTSDKEHHE U
OTTaJIKUBAHUE.

ArperaTHble COCTOSIHMSI ~ BEILIECTBA: CTPOCHHE Ta30B, JHKUAKOCTEH M TBEPIBIX
(kpucTayinyeckux) Ted. B3anMocBsA3b MEXIy CBOMCTBaAaMM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSIHUM
BOJIBI.

Hemoncmpayuu.

1. HaGmroneHnne 6pOyHOBCKOTO JIBUYKEHUSI.

2. Habmopenue nudpdysun.

3. HaOmonenue siBieHMH, 0OBSCHSIIONIMXCS NPUTSHDKEHUEM MM OTTAIKMBAHUEM YaCTHUI]

BELIECTBA.

Jlabopamopnuvie padbomot u onvimol.

1. Omenka quamerpa aToMa METOJIOM PSIOB (C MCIIOJIb30BaHUEM (oTorpaduii).

2. OnbITI IO HAOTIOACHUIO TETIJIOBOTO PACITUPEHHS Ta30B.

3. OmBbITHI 10 0OHAPYKEHUIO ASHCTBHS CUII MOJIEKYJISIPHOTO MPUTSKEHHUSL.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexanuueckoe JBHKeHHE. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsisi CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHHUH. Pacdy€r myTH v BpeMeHH JBUKEHUSI.

SBneHue wuHepuMu. 3aKOH HMHepUuHU. B3aumoneicTBue Ten Kak NpUYMHA H3MEHEHMS
CKOPOCTH JIBIKEHHS Teld. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemecTBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYJI B €IMHUIE 00BEMA BEIIECTBA.
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Cuna kak XapakTepucThka B3aummojaeicTBus Ten. Cuia ynpyroctd W 3akoH ['yka.
N3mepenne cuibl ¢ MOMOILIBIO JUHAMOMeTpa. fIBieHHe TATOTeHHs W cujia Tsokectu. Cuna
TSDKECTH Ha Apyrux IuiaHetax. Bec tena. HeBecomocth. CrokeHHE CHJ, HampaBJICHHBIX IO
onHOI npsmoii. PaBHozelcTBytonas cui. Cuna TpeHus. TpeHne CKOJIbKEHUSI U TPEHUE TOKOS.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habmoienue MexaHu4eckoro JBUKEHHS Teja.
N3mepenne ckopoCcTu MPSIMOJIMHEMHOTO JIBUXKEHHUS.
Habntoienue siBieHUs! UHEPIIUH.
HabGmonenue n3meHeHus: CKOPOCTHU MPU B3aUMOJICUCTBUH TEJL.
CpaBHeHHE MacC MO B3aUMOJEICTBUIO TEJL.
CroxeHue Cuil, HalpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
JIaﬁopamopnbte pabomwt u onvimol.
1. OnpeneneHue CKOPOCTH PaBHOMEPHOIO ABMKEHUS (LIApUKA B KUAKOCTH, MOJEIU
AIEKTPUYECKOTO aBTOMOOWUJIS U TaK Janee).
2. OmpeneneHue cpelHEd CKOPOCTH CKOJBXKCHHsI OpycKa WM IIApUKA 1O HAKIOHHOU
IIJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO TeNa.
OnBITHI, JEMOHCTPUPYIOIINE 3aBUCHUMOCTh PacTshKeHHs (IedopMaiiii) MpyKUHBI OT
IIPUIIOKEHHOMN CHJIBI.
5. OmnbIThl, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIbKEHUSI OT Beca Tesa U
XapakTepa COIPUKACAIOUINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJ, sKMAKOCTEH U ra3os.

Hasnenue. CriocoObl yMEHBIIICHUS U YBEJIIMUEHUS J1aBiieHus. [aBneHue ra3za. 3aBUCUMOCTh
JaBjeHUs ra3a oT 00béMma, Temnepatypsl. [lepenaua naBnenus: TBEPABIMU TEAMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [TneBmMarnueckue mMamuHbl. 3aBUCHMOCTDH JABICHUS KUIAKOCTH OT
ryounsl.  ['mapocratmueckuit  mapamokc. CooOmaromnuecss cocyasl. ['mapaBinueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuuuHBI CyliecTBOBaHUS BO3IYIIHON
obooukn 3emymn. Onwit Toppuyermm. M3mepenue atmocdepHOro maBicHHs. 3aBUCHMOCTH
atMoc(epHOro MJaBieHHUS OT BBICOTHI Haa YypoBHeM Mops. [Ipubopsl nans u3MepeHus
aTMOC(hEpHOTO JTaBJICHHUS.

JleiicTBHE )KUKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeNo. BelTankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. Bo3nyxormnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTH JaBJICHUS Ta3a OT TEMIIEPaTYPHI.

[lepenaya naBneHuUs KUIKOCTHIO U Fa30M.

Coo01aronirecs: CoCy/sbl.

I'mppaBnuyeckuit mpecc.

[IposiBnenue necTBusi atTMOCHEPHOTO TaBJICHHUS.

3aBUCHMOCTh BBITAIKUBAIONIEH CHJIBI OT 00bEMa MOTPYKEHHOM dYacTH Tela M

MJIOTHOCTH KUIKOCTH.

PaBeHCTBO BBITAIKMBAIOILIEH CUJIBI BECY BHITECHEHHON KUAKOCTH.

8. VYcnoBuwe 1UIaBaHWS TeN: IUIABaHWE WM TIOTPY)KCHHE TEJI B 3aBHCHMOCTH OT
COOTHOUIEHUS TUIOTHOCTEH TeNa U KUJKOCTH.

Jlabopamopnwvie padbomot u onvimol.

1. HUccnemoBaHue 3aBUCUMOCTH Beca Tella B BOJIe OT 00bEMa MOTPYXEHHON B KHUAKOCTH
YacTH Tena.

2. OrmpeneneHue BBITATKUBAIONIEH CHIIBI, JEHCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
YKUJTKOCTb.

3. TlpoBepka HE3aBUCHUMOCTH BBITAJIKWBAIONIEH CHUJIBI, JCUCTBYIOIIEH Ha Telo B
JKUJIKOCTH, OT MacChI TeJa.
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4. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKMBAIONICH CHJIBI, ICUCTBYIOIIEH Ha
TEJIO B KMJKOCTH, OT 00bEMa MOTPYKEHHON B JKUAKOCTh YaCTU TeJa U OT IJIOTHOCTH
KUIKOCTH.

5. KoncrpympoBanue apeomeTrpa WJIM KOHCTPYHPOBAHHME JIOJKM M OIpPEIEIECHUE €€

rPy30M0AbEMHOCTH.

Pa3nes 5. PaGoTa m MoIHOCTB. JHeEprusi.

Mexanudeckas pabora. MOIIHOCTb.

IIpocTele MeXaHU3MBI: pblyar, OJIOK, HakJIOHHass IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiyara. [IpuMenenue mpaBuia paBHOBecHs pblyara K OJIOKY. «30JI0TOE€ MPABUIIO» MEXAHUKU.
KIIJ mpocTsix Mexanu3MoB. [IpocTeie MexaHU3MbI B OBITY U TEXHHKE.

Mexanudeckas sHeprud. Kunerndeckas W mnoreHuuasnbHass sHeprus. [IpeBpamienue
OJIHOTO BU/Ia MEXaHUUYECKON 3HEPTUHU B APYroil. 3aKOH COXpaHEHUs PHEPIUH B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopnwvie padbomot u onvimeol.

1. Omnpenenenue pa®OTBHl CHJIBI TpPEHUS TPU PABHOMEPHOM JBIDKCHHHM Teja IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue ycnoBHI paBHOBECHS pbluara.
3. Hsmepenne KIIJ] HaKIOHHOM MJIOCKOCTH.
4. V3yueHue 3aKOHA COXPaHEHUS MEXaHUYECKOW SHEPTHUH.

8 KVIACC

Pa3gen 6. TensioBbIe IBJICHUA.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUUECKON TEOpUU CTpOoeHUs BeulecTBa. Macca
W pa3Mepbl aTOMOB U MOJEKyJl. OmbITbl, NOATBEPKIAIOIINE OCHOBHBIE IIOJIOKEHUS
MOJICKYJIIPHO-KUHETUUECKOU TEOPHH.

Monenu TBEPAOTO, JKUIKOTO U ra3000pa3HOr0 COCTOsIHUI BemiecTBa. Kpucrannudyeckue u
amop¢usbie Tena. OOBsICHEHUE CBOWCTB ra30B, )KUIKOCTSH M TBEPIBIX TEJ HA OCHOBE TIOJIOKEHUH
MOJIEKYJIIPHO--KUHETUYECKOM Teopun. (CmauMBaHWE M KanWwUIIpHbIE sBIeHUs. TeroBoe
pacuImpeHue u cxxartue.

Temneparypa. CBs3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JABMKEHHUS YaCTHIL.
Buaytpennss osHeprus. CnocoObl H3MEHEHHsS BHYTPEHHEH OSHEpPruu: TeIuionepeaadya u
coBeplreHre paboThl. Buapl Teronepenaun: TeriIonpoOBOAHOCT, KOHBEKITUS, H3ITYYECHHUE.

KonuyecTBOo TemnoTel. YaenbHas TEIJIOEMKOCTh BeEIIeCTBa. TeMI000MEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TEIUIOBOro OanaHca. [lnmaBneHue u oTBepAeBaHUE KPUCTALTUYECKHX
BEIIECTB. YJeNbHas TemioTa MaBieHus. [lapooOpa3oBanue u KoHjeHcanus. Mcmapenue.
Kunenue. YnaenbHas TtemnoTa mapooOpa3oBaHUs. 3aBUCHUMOCTh TEeMIIEpaTypbl KHUIIEHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

BnaxuocTs Bo3ayXa.

DHeprus TOTUMBa. Y IeJIbHas TEIJI0Ta CrOPaHUs.

[Tpuntmuner padotel TemnoBeix aBurareneit KIIJ[ TtemmoBoro nBurarens. TemnoBbie
JIBUTATENIN U 3aIUATA OKPYKAIOMIEH CPEebI.

3aKOH COXpaHEHUs U IPEBPAILEHUs SHEPTUU B TEIUIOBBIX MPOIECCaX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUSI.

Hab6mronenue nuddysun.

Habmronenue siBJIeHUI cMauMBaHUS M KAMHUTSIPHBIX SBICHUM.

Hab6nronenue TenioBoro paciimpeHus Tel.

V3MeHeHre naBlieHus Ta3a Mpu U3MEHEHUHN 00bEMa U HArpeBaHUH UITU OXJIAXKICHUU.
[IpaBuna n3aMepeHus TeMIepaTyphbl.

ook owndE



7. Bunpl Temionepeaayu.
8. OxnaxaeHue npu COBEPIICHUH PAOOTHI.
9. HarpeBanue npu coBepiieHUU pabOThI BHEIITHUMH CHJIAMH.
10. CpaBHeHuUE TEIUIOEMKOCTEH pa3IMYHBIX BEIIECTB.
11. HaOroneHue KUIEHUS.
12. HalGunroieHre TOCTOSTHCTBA TEMITePaTyphl PH TIJIABJICHUU.
13. Mozeny TEIIOBEIX IBUTATENIEH.
Jlabopamopuusie pabomot u onvimol.
OnbITHI 1O OOHAPYKEHUIO NEUCTBUS CHUIJI MOJIEKYJISIPHOTO HPUTSKEHHUSL.
OnbITHI IO BhIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MIIM caxapa.
OnbIThI 10 HAOIIOIEHUIO TEINIOBOTO PACIIMPEHUS Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Onpenenenue AaBIeHUS BO3yXa B OaJUIOHE LINPUIIA.
OnBITHI, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh JIaBJIEHUS BO3JyXa OT €ro o0béMa Hu
HarpeBaHus WIN OXJIaKICHUS.
6. IlpoBepka rumore3pl JIMHEHHONW 3aBUCUMOCTH JJIMHBI CTOJOMKA JKUJIKOCTH B
TEPMOMETPHUUYECKON TPYyOKE OT TEMIIEPATYypPHI.

7. HaOmronenue u3MeHeHHs] BHYTPEHHEH 3HEpPruM Teja B pe3ysibTare TeIulonepenadu 1

paboThl BHEITHUX CHII.

8. HccnenoBanue siBjeHHs TEIIIOOOMEHA TPHU CMEIIMBAHUH XOJIOIHOM U ropsiuel BOJBI.

9. OmnpeneneHne KOMUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOAOH MpH TEIUIOOOMEHE C

HarpeTbiM METANIMYECKUM HUIUHAPOM.

10. Onpenenenue yaenpHON TEIIOEMKOCTH BEIIECTBA.

11. UccnenoBanue npoiiecca UCHapeHusl.

12. Onpenenenne OTHOCUTENILHON BIAXKHOCTH BO3/yXa.

13. Omnpenenenuie yaeabHOM TEIUIOTHI IJIaBICHUS JIbA.

Pa3nen 7. DaekTpuyeckue 1 MATHUTHBIE SIBJI€HHS.

OnekTtpuzanusi Ten. J[Ba poma 3NeKTpUUECKUX 3apsAnoB. BzaumonelcTBHe 3apsyKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIIBI B3aUMOJEWUCTBUS 3apSKEHHBIX T€1 OT BEJIMYUHBI
3aps0B U PACCTOSTHUS MEXKY TEIaMH).

Onekrpuueckoe nose. HanpsxénHocTs 3nekTpuueckoro noss. Ilpunuun cynepnozunuu
ANIEKTPUUYECKUX TOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurtenn snexTpudeckux 3apsnoB. DJIEMEHTapHbIN snekTpudeckuil 3apsa. CtpoeHue
atoMa. [IpoBOTHUKM U JUAIIEKTPUKU. 3aKOH COXPAHEHUs DIEKTPUUECKOTO 3aps/a.

ONEeKTpUYeCKU TOK. YCIOBHS CYIIECTBOBAHUS 3JIEKTPUUYECKOTrO TOKa. McTouHuku
MOCTOSIHHOTO TOKa. JIeHCTBHSI JIEKTPUUYECKOr0 TOKa (TEIUIOBOE, XUMHYECKOE, MAarHUTHOE).
DNEKTPUUECKUM TOK B )KUJKOCTSIX U ra3ax.

Onexktpuueckasd uenb. Cuna Toka. OeKTpuyeckoe HampspkeHue. (ConpoTuBIEHHE
POBOJAHMKA. YJIEIbHOE CONPOTUBJIEHHE BellecTBa. 3akoH Owma uisi ydacTka LEMu.
[TocnenoBarenbHOE U MapaIENbHOE COEUHEHNE TPOBOJHUKOB.

Pabota 1 MoIIHOCTH 37IeKTpUUECKOro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue nenu
U MIOTPEOUTENHN AIIEKTPUIECKOl 3Hepruu B ObITy. KopoTkoe 3aMbIKaHue.

[TocrosiHHbIE MarHuThl. B3anMMOAENCTBHE MNOCTOSIHHBIX MarHuTOB. MarHuTHoe TOJe€.
MarnauTtHoe nose 3eMiId ¥ €0 3Ha4eHue A ku3HU Ha 3emute. OnbIT Opcrena. MarauTHoe nosue
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIeKTpOMarHuToB B TEXHUKE. [[eicTBME MarHUTHOTO TOJIS
Ha TIPOBOJHUK C TOKOM. OJEKTPOABHUIaTelb IOCTOSHHOrO ToKa. lMcmnonp3oBaHue
AIIEKTPOJIBUraTeNIel B TEXHUYECKUX YCTPOICTBAaX U Ha TPaHCIOPTE.

Oneitel  @apagness. SIBneHue  anekTpomMarHuTHOM  wHAykuuu. IlpaBuimo  JleHna.
OnekrporeHepatop. CrocoObl NOMyYEHUs AJIEKTPUYECKOW SHEpruu. OJEeKTPOCTAHLIUK Ha
BO300HOBJISIEMBIX UCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

1. Dnexrpuzaius Tei.

2. JlBa poja dJIEKTPHUECKUX 3aps/I0B M B3aUMOJICHCTBHE 3apsKEHHBIX TEIL.

agrwnE



Y CTpolCTBO M ACHCTBHE 3JIEKTPOCKOIIA.
DIEeKTpOCTaTUUYECKAsA UHTYKIIUS.

3aKOH COXPaHEHHMS IEKTPUUECKUX 3aPAJIOB.
IIpOBOHUKY U AUDIIEKTPUKHU.

MopaenupoBaHU€ CHIIOBBIX JUHUM SJICKTPUYECKOTO MOJIA.
W CTOYHHKH HOCTOSHHOTO TOKA.

JlelicTBUA SIIEKTPUYECKOrO TOKA.

. DNEKTPUUECKUN TOK B KUJKOCTH.

. "'a30BbIii pazps.

. I3mepenue cuiibl TOKa aMIepMeTpOM.

. I3mMepeHne 3JeKTpUYeCcKOro HarpsyKEHNUs BOJIBTMETPOM.

. Peocrar u marazuH cCOnpOTHBIICHUM.

. B3aumopeiicTBue NOCTOSIHHBIX MarHUTOB.

. MopenvpoBaHue HEBO3MOXKHOCTH pa3/ielIeHUs MOJIOCOB MarHuTa.
. MopenupoBaHue MarHUTHBIX MOJIEW MOCTOSTHHBIX MarHUTOB.

. OnbIT Opcrena.

. MarauTHoe 1noJjie Toka. JJIeKTPOMArHuT.

. JlelicTBuE MarHUTHOTO TOJIS1 HA TPOBOJHUK C TOKOM.

. DIIEKTPOABUTATEIb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITUH.

. OnbiTel Dapajes.

. 3aBUCUMOCTH HaIpaBJICHUsI HHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHS.
. DIIEKTPOreHePaTOp MOCTOSHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

ok wdE

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbITh! 10 HAOIIOAEHUIO 3JIEKTPU3ALUH TeJI HHAYKIUEH U IPU CONPUKOCHOBEHHH.
HccenenoBanue 1eUCTBUS JIEKTPUYECKOTO MOJISA HA IPOBOJHUKY U TUIJIEKTPUKH.
CO6opka u mpoBepka pabOoThl 3TEKTPUUECKOM LIENH TOCTOSTHHOTO TOKA.

M3mepenne u peryampoBaHue CHIIbI TOKA.

W3mepeHue U peryinpoBaHue HaIPSHKEHNUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA, MAYLIETO Y€PE3 PE3UCTOP, OT CONMPOTHUBIICHUS
pe3uCcTOpa U HANPSKEHUS HAa PE3UCTOPE.

OnpIThl, J€MOHCTPUPYIOUIME  3aBUCUMOCTb  AJIEKTPUYECKOTO  COINPOTUBIICHUS
IIPOBOJHHUKA OT €r0 JUIMHBI, IIJIOIIAAU IONEPEYHOT0 CEYEHH U MaTepHaIa.

IIpoBepka mpaBuia CIIOXKEHUS HANPSKEHUM INPU IOCIEN0BATEIBHOM COEAVMHEHUHU
JBYX PE3UCTOPOB.

IIpoBepka npaBuiia sl CUIIbI TOKA ITPH MapaJUIeIbBHOM COEAMHEHUHU PE3UCTOPOB.
Onpenenenue paboOThI AIEKTPUUYECKOTO TOKA, UIYLIETO Yepe3 PE3UCTOpP.

OnpeneneHyre MOITHOCTH IEKTPUUECKOTO TOKA, BBIAEIAEMON HAa PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYLIETO YEPE3 JIAMIIOYKY, OT HAIPSKCHUS
Ha HEW.

Omnpenenenne KIIJ[ narpeBatens.

HccenenoBanue MarHUTHOTO B3aUMOJENCTBHS IIOCTOSIHHBIX MarHUTOB.

W3yueHre MarHUTHOTO TMOJS IOCTOSIHHBIX MAarHUTOB NpU HX OOBEIUHEHHUU U
pa3JeIIeHNN.

HccenenoBanue NeUCTBUSA JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.

OnBITHL, TEMOHCTPUPYIOIIKE 3aBUCUMOCTD CHJIBI B3aUMOJICUCTBUS KaTYIIKH C TOKOM U
MarHuTa OT CHJIbl TOKA U HallpaBJIEHUs TOKA B KaTYIIKE.

N3yuenune neicTBUS MarHUTHOTO MOJISI HA POBOJIHHUK C TOKOM.

KonctpynpoBanue u u3ydeHue padboTsl dJEKTPOIBUTATENs.

N3mepenne KII1/] a51eKTpoaBUraTenbHOM YCTAHOBKH.

OnpITEI IO HCCIENOBAHUIO SBJICHUS 3JIEKTPOMArHUTHOM WMHIYKLUHU: HCCIIEJOBAHHE
W3MEHEHUH 3HAYEHUs U HaIlpaBJIEHUS NHIYKIIMOHHOTO TOKA.



9 KJIACC

Pa3nes 8. Mexanuveckue siBJICHUS.

Mexanudeckoe aBumkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTh
MEXaHUYECKOrO JBH)KEHHs. PaBHOMEpHOE IpsMOIMHENHOEe nABMXKeHHE. HepaBHOMepHOe
NpsIMOJIMHEHOE JBM>KeHHME. CpelHssi U MIHOBEHHAas CKOpPOCTh Tela IpPH HEPAaBHOMEPHOM
JBUKECHHH.

Yckopenue. PaBHoyckopeHHOe npsMostuHeiiHoe aBrkeHne. CBoOoHoe nageHne. OmnbIThI
[Nanunes.

PaBHOMepHOE nBHXKEHUE MO OKpyx)HOCTU. Ilepuon m yactora oOpaimenus. Jluneitnas u
yriaoBasi ckopocTu. LIeHTpocTpeMUTENbHOE YCKOPEHHUE.

ITepsoiit 3akon HeroToHa. Bropoii 3akon Hetorona. Tpertuii 3akon Herorona. [lpuHnmn
CYNEPIO3UINH CUJL.

Cwia ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUsI CKOJIBKEHHMS, CHUJIa TPEHMS
MIOKOSI, IPYTHUE BUJbI TPEHHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TSTOTEHUSA. YCKOpPEHHE CBOOOIHOrO TMaJeHUs.
JBuxenue 1iaHer Bokpyr Comnua. IlepBas kocmuueckas ckopocTs. Hesecomocts u
neperpy3KHu.

PaBHOBecue MarepuanbHOM TOukH. AOCOIIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpeIIEHHON OChIO BpauieHuss. MomeHT cuiibl. LleHTp TsbkecTu.

Umnynec Tena. M3meHenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HUMITYJIbCA.
PeakTuBHOE IBUKEHUE.

Mexanunueckass paboTa U MOIIHOCTh. PaboTa cui TskecTH, ynpyroctu, TpeHus. CBs3b
sHepruu W paboTel. [loTeHIManbHas SHeprus Tena, MOJHSATOTO HaJ TMOBEPXHOCTBHIO 3EMIIU.
IToTrennmanpHas 3HEprus ckarou npyxuHsl. Kunernyeckas sHeprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS MEXAHUYECKON SHEPIUH.

Hemoncmpayuu.

1. HabGmroneHue MEXaHUYECKOTO JIBUYKEHUS Tella OTHOCUTEIBHO Pa3HBIX TEN OTCUETA.

2. CpaBHeHHE TyTEW W TPACKTOPHUU ABMKEHHS OJHOTO M TOTO XK€ Tela OTHOCHUTEIBHO

pa3HBIX TENl OTCUETA.

3. H3mepeHne CKOPOCTH M yCKOPEHUS TPSIMOIMHEWHHOTO JIBHU)KECHUSI.

4. WccrnenoBaHue MPU3HAKOB PABHOYCKOPEHHOTO JABMKEHHSL.

5. HabGmronenue nBuKeHUs TeNa M0 OKPYKHOCTH.

6. HaOmoneHne MexaHMUECKUX SBJICHUN, IPOUCXOIAIUX B cucTeMe oTcuéra «Tenexkar

pu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUU OTHOCUTEIBHO KaOuHeTa PU3UKH.

7. 3aBHCHMOCTb YCKOPEHUS Teja OT Macchl Teja U AEUCTBYIOLIEH Ha HETO CHUJIBL.

8. HaOmroneHue paBeHCTBA CHII IPY B3aUMOJICHCTBUU TEJI.

9. H3meHeHue Beca Tesa IpU YCKOPEHHOM JBHKEHHH.

10. INepemaya uMmysbCca MpHU B3aUMOJICHCTBHHA Tell.

11. IlpeoOpa3oBaHus SHEPTUH ITPU B3aUMOICHCTBUHU Tell.

12. CoxpaHeHue UMITyJIbCca IPH HEYIIPYTOM B3aHMMO/ICHCTBHUH.

13. CoxpaHenue uMIysbca Ipu abCOIIOTHO YIIPYTOM B3aUMOJICHCTBUY.

14. HabGmroieHrne peakTHBHOTO JABUKCHUSI.

15. CoxpaHeHnue MeXaHUYECKON 3HEPTHH ITPU CBOOOTHOM Ta/ICHUH.

16. CoxpaHeHue MEXaHUYECKON SHEPTHH MIPH JBMKEHUH TeJa 0] IEHCTBUEM TPYKUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpyupoBaHue TpakTa JUisl pa3roHa M JajdbHEWIIEro PaBHOMEPHOIO JBUKEHHS

IApUKA WK TEIEKKH.
2. OmnpeneneHue CpeIHEW CKOPOCTH CKOJBKEHHUS OpycKa WM IBWIKCHHS INapHKa IO
HAKJIOHHOM INIOCKOCTH.
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10.

11.

Omnpenenenne ycKOpeHHs Teja MPU PABHOYCKOPEHHOM JABW)KEHHU IO HAKJIOHHOM
MJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHU MPHU PAaBHOYCKOPEHHOM JBM)KEHUU 0e3
Ha4yaJbHOU CKOPOCTH.

[IpoBepka THMOTE3bI: €CIM NpPU PABHOYCKOPEHHOM JBI)KCHHU 03 HadaabHOM
CKOPOCTH IIyTH OTHOCSTCS KakK psJ HEUETHBIX YHCEJI, TO COOTBETCTBYIOLIUE
MPOMEKYTKHU BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHJIBI TPEHHSI CKOJIBKEHHS OT CHUJIbI HOPMAaJIbHOTO
JTaBJICHHUSL.

Onpenenenne kKodhUIIMEHTa TPEHUS CKOJBKCHHS.

Omnpenenenue KECTKOCTU MPYKUHBI.

Onpenenenne padOTHl CHUIBI TPEHUS TIPU PABHOMEPHOM [BIKEHUM Tela IO
TOPU30HTAIILHOM MOBEPXHOCTH.

Onpenenenne pabOTHI CHIIBI YOPYroCTH HpPU TOABEME Tpy3a C HCIOJIb30BaHHEM
HEMOJIBUYKHOTO U MOJABHYKHOTO OJIOKOB.

N3ydeHune 3aKkoHa COXpAHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJe0aHUsA M BOJIHBI.

KonebarenpHoe nBmkeHue. OCHOBHBIC XapaKTEPUCTHKU KOJICOAHWIA: MEPHOJ, YacToTa,
amuMtyna. MaTtematuueckuid W TNPYXKUHHBIA MasTHUKA. [IpeBpaiieHue sHepruu mpu
KO0JIEOATEILHOM JIBHIKEHUH.

3aryxaromue konebanus. BeiHyxneHnnsle koneOanusi. Pesonanc. MexaHnyeckue BOJHBI.
CBOfICTBa MCXAaHNYCCKHUX BOJIH. HpOIlOJIBHBIe nu HOHepe‘IHLIC BOJIHBI. I[J'H/IHa BOJIHBI 1 CKOpOCTI)
e€ pacnpocTpaHeHus. MeXaHHMYECKUE BOJIHBI B TBEPIOM TeJl€, CCHCMUYCCKHE BOJTHBI.

3ByK. 'poMKOCTh 3ByKa U BeicOoTa ToHa. OTpaxkeHue 3Byka. IHppa3ByKk U yIbTpa3ByK.

Hemoncmpayuu.

1. HaOGmronenue xosie0aHUM TEN MO ACHCTBUEM CHUJIBI TSXKECTU U CUJIBI YIIPYTOCTH.

2. HaGmronenue koneOaHui Tpy3a Ha HUTH U Ha TIPYXKHUHE.

3. HabmroneHne BEIHYKICHHBIX KOJICOAHHUI U pe30HaHCA.

4. PacnpocTpaHeHUE MPOJOJIBbHBIX U ONEPEUYHBIX BOJIH (Ha MOJEIN).

5. HalnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

6. AKyCTHYECKMI pe30HaHC.

Jlabopamopnuvie padbomot u onvimol.

1. Omnpenenenue 4acTOTHI U EpHOAA KOJIeOaHUN MaTeMaTUYECKOI0 MasiTHUKA.

2. OmnpezneneHne 4YacTOTHI U TIEpHO/Ia KOJIeOaHH IPY>KUHHOTO MasiTHUKA.

3. HccnenoBanue 3aBUCMMOCTH NepHOAA KoJeOaHMH MOABELIEHHOIO K HUTH Tpy3a OT
JUTMHBI HUTH.

4. WccrnenoBaHue 3aBUCUMOCTH IE€pHOJA KOJEOAHUM MPYKUHHOIO MAasATHHUKA OT MaccChl
rpysa.

5. IIpoBepka HE3aBUCUMOCTH IEpHOAA KoyeOaHWW Tpy3a, MOABELICHHOTO K HHUTH, OT
Macchl rpys3a.

6. OnbITel, JEMOHCTPUPYIOIIME 3aBUCUMOCTh IMepuoja KojleOaHWi MPYKMHHOTO
MasiTHAKA OT MacChl Ipy3a M KECTKOCTH MPY>KUHBI.

7. V3mepeHue yckopeHHs! CBOOOIHOTO MaJIeHHUS.

Paszpnen 10. DnekTpoMarHuTHOE 110J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHbI.
DJEKTPOMAarHUTHOE ToJie. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOICTBA 3JIEKTPOMArHUTHBIX
BOJH. [IIkaya 35eKTpOMarHuTHBIX BOJIH. Vcrionb30BaHuE 3JI€KTPOMArHuTHBIX BOJIH JIJII COTOBOM

CBs3H.

DJeKTpoMarHuTHas nmpupoja ceeta. CKkopocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.

1.
2.

CBo¥CTBA JIEKTPOMArHUTHBIX BOJIH.
BoiHoBEIE cBOMCTBA CBETA.

Jlabopamopnwvie padbomot u onvimul.



1. H3ydeHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBHOTO TenedoHa.

Pasznea 11. CBeToBLI€e IBJICHNUS.

JlyueBasg mopenb cBera. Mcrounuku cBeta. IIpsiMoIuHEHOE pacnpoCTpaHEHUE CBETA.
3armenus Connua u JIynel. Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpaKe€HUs CBETA.

[Ipenomnenue cBera. 3akoH npenaomiieHus cBeta. [loaHOe BHyTpeHHEe OTpa)kKeHUE CBETA.
Hcnonp30BaHnE IOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHUECKUX CBETOBOJAX.

Jlunza. Xopx nydeir B nmH3e. OnTHyeckas cucreMa (oToamnmapara, MHUKPOCKONA U
Teneckona. ['na3 kak ontudeckas cuctema. bin3opykocTs U 1a1bHO30PKOCTb.

Pasnosxxenue 6enoro cera B cekTp. OnbiThl HptoToHA. Clio’keHUE CIEKTPaIbHBIX IIBETOB.
Hucniepcus ceera.

Hemoncmpayuu.

1. IlpsmonuHeiiHOE pacipocTpaHEHHUE CBETA.

OtpaxxeHue cBeTa.

[Tony4yenue n300pakeHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cera.

OnrTuyeckuii CBETOBO/I.

Xon JIydeit B coOuparomiei JTruH3e.

Xox JIydeil B paccenBaroleH JIMH3E.

[Tomyuenue n300pakeHUi C MTOMOIIBIO JTUH3.

[Tpunuun neiicTBust poroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.

10 Mozens riasa.

11. Paznoxxenue 0enoro cBera B CIEKTP.

12. [Tony4eHnue 6enoro cBera MpH CI0KEHUU CBETa PAa3HBIX I[BETOB.
Jlabopamopnwvie padbomot u onvimol.

1. HccnenoBaHue 3aBUCUMOCTH yTJia OTPaXEHUSI CBETOBOT'O JIy4a OT yriia MaJieHusl.
2. HzydeHme xapakTepUCTHK H300paXeHUs IPEAMETa B IFIOCKOM 3epKaJle.

3. HccnenoBaHue 3aBUCMMOCTH YIJia MPEJIOMIICHHS CBETOBOTO JIy4a OT yrja MaJeHHs Ha
IPaHULIE «BO3LYX—CTEKIIO».

[Tomyuenue n300pakeHUid ¢ TOMOIIbIO COOMPAIOIIEH JINH3HI.

Onpenenenne (GOKYCHOTO PACCTOSHUS M ONTUYECKON CHUIIBI COOMPAIOIICH JIMH3EI.
OnbITHI IO PA3JI0KEHHIO OEJIOr0 CBETa B CHEKTP.

OneIThl MO BOCHPUATHIO 1LIBETa MPEIMETOB NpPU UX HAOIIOJAEHHWU 4Yepe3 LIBETOBBIC
(GUIBTPBHIL.

Pa3nen 12. KBanTtoBble siBJI€HUSI.

Omnswitel Pesepdopaa u mnanerapuas monenb aroma. Moaens atoma bopa. Mcnyckanue u
MOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHEHYaThIe CIIEKTPHI.

PagmoaktuBHOCTh. Anbda-, Oeta- u Tamma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas momens aromHoro sigpa. M3oromsl. PaagnoaktuBHbIE TpeBpameHus. Ilepuop
noJtypacnaaa aTOMHBIX sIJIEp.

SAnepHble peakiyy. 3aKOHbI COXPaHEHMsI 3apsAA0BOI0 U MACCOBOTO YHCEN. DHEPIUsl CBSI3U
aToMHBIX siaep. CBs3b maccel M SHepruu. Peaknuum cuHte3a u AeneHus sanep. VcrouHuku
sHeprun CosHIA U 3BE3 .

Snepnas snepreTuka. JleiicTBUA paAMOAKTUBHBIX U3IYYE€HUHN Ha )KUBbIE OPTaHU3MBI.

Hemoncmpayuu.

CHexTpsl U3JIy4eHHS U TOTJIOLIEHHUS.

CrieKTphl pa3aMyHbIX T'a30B.

CnexTp BoaOpo/a.

Hab6nronenue tpexoB B kamepe Buibcona.

Pabora cuérurka MOHU3UPYIOIUX U3TYUESHUH.

Peructpariust uzmydeHusi IpUpPOTHBIX MUHEPAIOB U TTPOTYKTOB.
ﬂaﬁopamopubte padomul u onvimol.

1. HaGumroneHue CIUIOMIHBIX U JIMHEHYAThIX CIIEKTPOB U3TYYECHHUS.

CoNoORWN

No ok

SUuawNE



2. HccnenoBaHue TpPEKOB: M3MEPEHHE HHEPIMM YacCTHIBI 110 TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepenwne paanoakTHBHOTO (POHA.

IToBTOpHTEIBLHO-0000 1A MOIYIb.

[ToBTOpUTENBHO--0000IIAIOIIMKA  MOAYJIb MpPEAHa3HAYeH M CUCTeMaTH3aluu |
0000111IeHUsT IPEMETHOTO COJIEPKAHMS M OTIBITA IEATEILHOCTH, IPUOOPETEHHOTO MPH U3yYCHUN
BCEro Kypca (PM3MKH, a TakKe JUIsl MOATOTOBKM K OCHOBHOMY IOCYAApCTBEHHOMY 3K3aMEHY I10
¢du3uke 1751 00yJaroUIMXCsl, BRHIOPABIINX STOT YUeOHBIN MpeaMET.

[Ipy wW3yyeHUM [AHHOTO MOJYJS PEAIU3YIOTCS M CHCTEMAaTU3UPYIOTCS  BUABI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX oOOecneumBaeTcs JOCTIDKCHHE NPEIMETHBIX U
METAIPEIMETHBIX IUIAHUPYEMBIX pe3yibTaToB O0OyueHHs, (POPMHUPYETCS €CTECTBEHHOHAay4yHas
IPaMOTHOCTb: OCBOEHHME HAy4YHBIX METOJIOB HCCIICOBAHUS SIBICHUH MPUPOABI U TEXHUKH,
OBJIQICHUE YMEHMSAMU OOBSICHATh (U3UYECKUE SBJICHUS, NPUMEHAA IOIy4YEHHbIC 3HAHMS,
pelaTh 3aa4y, B TOM YKCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAIIBHBIE.

[TprHIMNMAIBHO NESTEIbHOCTHBIM XapakTep AaHHOTO pasjelia peaau3yercs 3a c4éT TOro,
4TO 00y4aroUIrecs BHIIOIHAIOT 33/1aHNUs, B KOTOPBIX UM TPeIaracTcs:

Ha OCHOBE ITOJIyYEHHbIX 3HAHUH PACIO3HABATh U HAYYHO OOBICHATH (PU3UUYECKUE SIBJICHHUS
B OKPYKaroUIeH MPUPOJIE U OBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh Hay4YHbIE METO/bI UCCIEI0BaHUS (PU3UUYECKUX SIBICHUH, B TOM 4HCIe IS
IIPOBEPKHU TMIIOTE3 U MOIYUEHUSI TEOPETUUECKUX BBIBOJIOB;

OOBSICHATh HAaydHble€ OCHOBBI HambOoyiee BAXKHBIX JOCTHKEHHH COBPEMEHHBIX TEXHOJIOTH,
HanpuMep, MPaKTUYECKOI'0 HCIOIb30BAaHUS PA3JIUYHBIX HCTOYHUKOB SHEPrUM HAa OCHOBE
3aKOHa MPEBPAILEHUS U COXPAHEHHsI BCEX U3BECTHBIX BUJIOB SHEPIHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 PU3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

W3ydyenne ¢Qu3ukun Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHWs HAIPaBJICHO Ha
JOCTH)KEHUE JTMYHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

e 1) maTpHOTHMYECKOro BOCIIUTAHUS:

e [J mposiBIeHNE UHTEpEca K UCTOPUH i COBPEMEHHOMY COCTOSIHUIO POCCHICKOHN (hU3NYEeCKOi
HayKH;

¢ [J HEHHOCTHOE OTHOIICHHUE K IOCTUKECHUSAM POCCUHCKUX YUEHBIX--(DU3UKOB;

e 2) rpa’kAaHCKOI0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

e [] rOTOBHOCTb K aKTUBHOMY YYacTHUIO B 00CYK/I€HUH OOIIECTBEHHO 3HAYMMBbIX U ATHUECKUX
po0JIeM, CBA3aHHBIX C MPAKTUYECKUM IPUMEHEHNEM TOCTHKECHUN (PU3UKH;

e [] 0CO3HaHUE BaXKHOCTH MOPAJIbHO--3TUYECKUX IPUHLIAIIOB B AEATEILHOCTU YYEHOTO;

e 3)»3cTeTHYECKOro BOCIIUTAHMS:

e [ BOCHpHUATHE 3CTETMUYECKUX KAyecTB (PU3MUECKONW HAyKH: €€ rapMOHMYHOI'O MOCTPOCHMS,
CTPOTOCTH, TOUHOCTH, TaKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'0 MO3HAHUS:

e [J oco3HaHME LIEHHOCTU (PU3MUECKONW HAYKM KaK MOIIHOIO MHCTPYMEHTa IO3HAHHsS MUpA,
OCHOBBI Pa3BUTHS TEXHOJIOTMH, BaKHEHMILIEH COCTABIAIONIEH KYJIbTYpBI;

e [J pa3BuTHE HAYYHOI JTIOOO3HATEIILHOCTH, HHTEPECA K UCCIICAOBATEIILCKON eI TEILHOCTH;

e 5) dopMupoBaHMS KYJIbTYPbI 310POBbS M IMOIIHOHAIBHOIO 0J1ar0NOJIYYHs:

e [J oco3HaHHWe IIeHHOCTH Oe30omacHOro o0Opa3a KHM3HH B COBPEMEHHOM TEXHOJIOTHYECKOM
MHUpE, BaXXHOCTH IMpaBWil O€30IaCHOrO IOBEACHMS Ha TpaHCIOPTE, Ha JOpOrax, cC
JIEKTPUUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B JIOMALIHUX YCIOBHSIX;

e [J chopMuUpOBaHHOCTH HaBBIKA pe(ICKCHH, TPU3HAHUE CBOETO MPaBa Ha OMIMOKY M TaKOTO
K€ MpaBa y Jpyroro 4ej0BeKa;

e 6) TPYZ0OBOIO BOCIIUTAHMSA:

e [] aKTUBHOE y4yacCTHE B PEIIEHUHU MPAKTUYECKUX 3a/ad (B paMKaX ceMbH, 00pa3oBaTeNIbHOMN
OpraHM3aliy, Tropoja, Kpas) TEXHOJOTMYECKOW W  COLMAJIbHOW HaIpaBIEHHOCTH,
TpeOYIOLIMX B TOM YUCIIE U PU3MUECKUX 3HAHU;

e [] uHTEpeC K NPaKTUUECKOMY U3YUEHHIO MPOPECCHii, CBA3aHHBIX C (PU3HUKOI;

e 7)3KOJOTrHYE€CKOT0 BOCIIUTAHUS

e [] opueHTanMs Ha NpPUMEHEHHE (U3MUECKUX 3HAHUN s peleHus 3ajad B oljacTu
OKpY’KaloIlllel cpeibl, MJIAHUPOBAHUS MOCTYNKOB M OIIEHKM MX BO3MOXHBIX MOCJEICTBUN
TUISL OKPYKAIOLIeW Cpenbl;

e [] oco3HaHue r100albHOT0 XapakTepa SKOJIOTMYECKUX Mpo0ieM U MyTel X pelieHus;

e §) azanTanuy K N3MEHSIOIUMCS YCJIOBHAM COLMATBHON U MPHUPOJHOI Cpeabl:

e [J porpeOHOCTP BO B3aMMOACWUCTBUM NpPU BBHIIOJHEHUH MCCIEIOBAHUN U TIPOEKTOB
¢bu3nvecKoil HarPaBICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUAM APYTHX;

e [] NOBBIIIEHUE YPOBHS CBOECH KOMIIETEHTHOCTH Yepe3 MPaKTUYECKYIO AESITENbHOCTD;

e [] morpeOHOCTh B (pOpMHpPOBAHMM HOBBIX 3HAHUM, B TOM uucie (HOpMyIHpPOBaTh HJEH,
MOHSITHSL, TUTIOTE3bI O (PU3NUYECKUX O0BEKTaX U SIBICHUSX;

e [J ocozHaHue nepUINUTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKH;

e [J mIaHMpOBaHHE CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PU3MUYECKUX 3HAHMIA;

e [] cCTpeMJeHME aHaJIM3UPOBATh U BBISIBIATH B3aUMOCBSI3M NPUPOJIBI, oOOLIeCTBa W
SKOHOMMKH, B TOM YHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHU;



e [] oOueHKa CBOMX JEHCTBUH € Yy4ETOM BIMSHMS Ha OKPYXKAIOUIYIO Cpely, BO3MOXKHBIX
rI100aTBHBIX TTOCTIEICTBUN.

METAINIPEAMETHBIE PE3YJIbTATbBI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl 1O (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT c(hOPMHUpPOBaHBI MeTampeaMeTHble pe3yJbTaThl,
BKJIIOUAIOLIME TI03HABATENbHBIE YHHUBEpCajbHble YydeOHbIE JEHCTBUS, KOMMYHUKATHBHBIE
YHUBEpCAJIbHBIE YUeOHBIC ICHCTBHS, PETYIATUBHBIC YHUBEPCATIbHBIC YUeOHbBIE ICHCTBUS.

Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiicCTBUS

Ba3oBble JJornueckue aeicTBu:

® BBIIBIISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA OOHEKTOB (SBJICHHIA);

® yCTaHaBJIMBATh CYLIECTBEHHBIN NMPH3HAK KJIACCU(UKALMU, OCHOBAHUS JUI 0000IEHUs
Y CPaBHEHUS;

® BBIIBIISITH 3aKOHOMEPHOCTH U TMPOTUBOPEYHS B PacCMaTPUBAEMBIX (PAaKTax, TaHHBIX U
HAOJII0JICHUSX, OTHOCAIIMXCS K (PU3UUECKUM SIBIICHUSM;

® BBUIBJISATh NPUYMHHO--CJIEICTBEHHbIE CBS3U NPU HU3Y4YEHUU (PU3MUECKUX SIBICHUH U
IIPOLIECCOB, JIeNaTh BBIBOJABl C MCIOJIb30BAHUEM JAECAYKTUBHBIX W HMHIYKTHBHBIX
YMO3aKJIIOUE€HUH, BBIJIBUTATh TUIIOTE3bI O B3aUMOCBSI3AX (PU3NUECKUX BEITUUNH;

® CaMOCTOATENILHO BbIOMpaTh crocod pemeHus y4dyeOHOM (¢u3nyeckod 3anauu
(cpaBHEHHE HECKOJBbKMX BApUAHTOB pELICHHUs, BbIOOp Hauboyiee MOIXOASIIETO C
y4€TOM CaMOCTOSATEIbHO BbIIEJICHHBIX KPUTEPUEB).

ba3zoBble nuccienoBarebCcKkue 1eHCTBHUSA:

® CIIOJIB30BaTh BOIIPOCHI KaK MCCIIEA0BATEIbCKUN HHCTPYMEHT NIO3HAHUS;

® [POBOJAUTH IO CAaMOCTOATEIbHO COCTaBJICHHOMY IUIAHY ONBIT, HECJIOKHBIH
bu3nueckuil SKCeprUMEHT, HeOOIbIIOE Hcciel0BaHne (PU3NUECKOTO SIBJICHMS,

® OIEHUBaTh Ha NPUMEHUMOCTb U JIOCTOBEPHOCTh MH(OPMAIUIO, MOIYYEHHYIO B XOJ€
MCCJIETOBAHMSI UJTU SKCIIEPUMEHTA;

® CaMOCTOATENIbHO  (opMynHpoBaTh 00OOIIEHHMS M BBIBOJABl IO  pe3yjbTaTaM
POBEIEHHOTO HAOIIOAEHUS, OIIbITA, UCCIIEI0OBAHMS;

® [IPOTHO3UPOBATH BO3MOKHOE JalbHEMNIee pa3BUTHE (U3NUYECKUX MPOLIECCOB, a TAKXKE
BBIIBUTaTh MPEINOI0KEHUS 00 UX Pa3BUTUHU B HOBBIX YCIOBHUSX U KOHTEKCTAaX.

Pabora ¢ nnopmanmeii:

® [IPUMEHATh pa3jIMYHbIE METO/bl, MHCTPYMEHTHl U 3alpochl IpPHU IMOUCKE U OTOOpE
nH(pOpMalLlMU WIN JaHHBIX C YYETOM IpeNIoKeHHON yueOHOo! (hr3nueckoi 3a1auu;

® aHAJIU3MPOBaTh, CUCTEMATH3UPOBATh U MHTEPIPETUPOBATh MHPOPMALUIO PA3TUUYHBIX
BUJIOB U (pOPM IPECTaBICHHUS;

® CaMOCTOSTENbHO BBIOMpaTh ONTHUMaJbHYIO (OpMY MpeAcTaBieHUs HHPOpMALUU U
WUTIOCTPUPOBATh pEIIaeMble 3aJauyd HECIOKHBIMH CXEMaMHM, JAMarpaMMaMi, HHOMN
rpaduKoil 1 UX KOMOMHALIUAMHU.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

e B Xxoie oOCyxkaeHus y4dyeOHOro MaTepuaia, pe3yabTaToB JAaOOPaTOPHBIX padboOT H
MIPOEKTOB 33JaBaTh BOIPOCHI IO CYHIECTBY OOCYKIaeMON TeMbl M BBICKA3bIBAaTh HJIEH,
HalleJICHHbIE Ha pellIeHue 3a/1aud U MoAepKaHue 0JaroenaTeIbHOCTH O0IEH S,

® CONOCTaBISTH CBOM CYXJEHUS C CYXKICHUSMH JpPYyrUX YYacTHHUKOB JHUAJOra,
00HapyXHUBaTh pa3In4yKe U CXOJCTBO MO3ULUH;

® BBIPAXKaTh CBOIO TOUKY 3PEHHUS B YCTHBIX U MUCbMEHHBIX TEKCTAX;



MyOJUYHO  TIPEACTABIATH  PE3yJAbTAaThl  BBIMTOJIHEHHOTO  (PM3WYECKOTO  OTBITA
(3KCTIepUMEHTA, UCCIIEIOBAHUS, IPOCKTA);

MOHUMAaTh W HMCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHIMBUIYaTbHOW pabOTHI
P PEIICHUH KOHKPETHON (PU3NYECKON TTPOOIIEMBI;

MPUHUMATh LEJIM COBMECTHOM JIESITEIBHOCTU, OPraHU30BBIBATH JACHCTBUS MO €€
JOCTH>KCHUIO: PACIIPEACNISITh PO, 00CYXKIaTh MPOIECChl U PE3YJIbTaThl COBMECTHOM
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIFOJICH;

BBITIOJIHSITH CBOIO 4YacTh pabOThI, JAOCTUTAsi KAYECTBEHHOTO pe3ysbTaTa IO CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOM JICUCTBUS C APYTUMH YJICHAMU KOMaH/IbI;
OIICHMBAaTh KayeCTBO CBOEr0 BKJaJa B OOmMHA MPOAYKT TI0 KPHUTEPHUSM,
CaMOCTOSITEJIbHO C(HOPMYJIMPOBAHHBIM yYACTHUKAMH B3aMMOICHCTBHS.

PeryasiTuBHbIe YHUBEpPcaJbHble YUeOHbIE 1eiCTBUSA

Camoopranu3anus:

BBISBIISITH IPOOJIEMBI B )KU3HEHHBIX U YUEOHBIX CUTYAIUSIX, TPEOYIOMIMX ISl PeILICHHS
(bu3nyeCKuX 3HAHMI;

OpPUEHTHPOBAThCSI B PA3IMYHBIX MOAXO0JAX MPUHATHUS pelIeHu (MHIUBUAYaJIbHOE,
HPUHATHE PELIEHUsS B IPYIIE, IPUHATUE PEILICHUH IPyIoi);

CaMOCTOSITENIbHO COCTaBJISITh AJITOPUTM pEIIEHUS (U3NYECKOM 3ajaud WU IUIaHa
UCCIICIOBaHUs C Y4YETOM MMEIOLIMXCS PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh IIpe/ijaraéMble BApUAHThI PELICHUI;

JienaTh BBIOOP U OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIMOHAJIbHBIN HHTEJIEKT:

J1aBaTh aJICKBAaTHYIO OLICHKY CUTYallUH U IIpeIaraTh IIaH €€ U3MEHEHNS,

OOBSACHATh MPHUYMHBI JIOCTH)KEHUS (HEAOCTM)KEHHS) pE3yJbTaTOB JAEATEIbHOCTH,
JIaBaTh OLEHKY PUOOPETEHHOMY OIIBITY;

BHOCUTbH KOPPEKTHUBBI B JIEATEIBLHOCTh (B TOM YHCJIE B XOJ BBIITOJHEHHS (PU3NYECKOTO
UCCIICIOBAaHMsI WJIM IPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENbCTB, H3MEHMBIIUXCS
CUTyallul, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJIU U YCIOBUAM;

CTaBUTh ce0s1 Ha MECTO JPYrOro YeloBeKa B XOJE€ CIOpa MM JTUCKYCCUU HA HAyYHYIO
TE€MY, IOHUMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

NpU3HaBaTh CBOE MpaBO Ha OIIMOKY NpU pEUIeHHH (GHU3UYECKUX 3aJad WId B
YTBEPKICHUAX Ha HAy4YHBIE TEMBI U TAKOE K€ IIPaBO APYroro.

IMPEAMETHBIE PE3YJIBTATHBI

K kxonny oOyuenuss B 7 KJjacce IpeIMeTHbIE pe3yJabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI
oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCSl YMEHHUI:

HUCIIOJIBb30BaTh ITOHATHA: q)HSI/I‘IGCKI/IG n XHUMHUYCCKUE ABJICHUA, Ha6J'HOI[eHI/Ie,
OKCIICPUMCEHT, MOJACJb, 'MIIOTE3a, CANMHUIBI (1)I/ISI/II-IGCKI/IX BCJIMYHH, aTOM, MOJICKYJIA,
arperaTHbIe COCTOSIHUS BelllecTBa (TBEPIOE, KHUJIKOE, ra3000pa3zHoe), MEXaHHUYECKOe
IBWKEHUE  (paBHOMEpPHOE, HEpaBHOMEPHOE,  TPSMOJMHEWHOE),  TPACKTOPHS,
paBHOAEWCTBYIOIast cuia, aedopmarus (ynpyrasi, IUIaCTHYECKasi), HEBECOMOCTb,
COOOIIAOIINECS COCYIbI;

paznuyath sBieHus (Iuddy3us, TEII0OBOE IBUKEHUE YaCTULl BELIECTBA, PABHOMEPHOE
JIBIDKEHUE, HEPaBHOMEpPHOE JBI)KEHUE, MHEPLHUs, B3aUMOJICHCTBHUE Tell, paBHOBECHE
TBEPABIX TEI C 3aKPEIUIEHHOM OCBhIO BpallleHWsA, Iepenada JaBICHHUS TBEPIBIMU
TeJIaMU, KUAKOCTSIMH U ra3aMH, aTMOC(EpHOE JaBJIeHuE, JIaBaHue Tell, IPEBPaIeHUs



MEXaHUYECKOM SHEpIrun) 10 ONUCAHUIO UX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOe SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3MUECKUX SIBICHUM B OKPYKAIOILLEM MHpE, B
TOM 4YHcie (pu3nuecKue SBICHHUS B MPHUPOJE: NMPUMEPHl JABWKEHHS C Pa3INYHBIMH
CKOPOCTSIMH B XHUBOW W HEKHMBOM INPUPOJIE, ACUCTBHE CHIIBI TPEHHS B IIPUPOAE U
TEXHUKE, BIMSHUE aTMOC(EpPHOro JaBICHHS HA JKMBOH OpraHu3M, IJIaBaHHUE DHIO,
pblYary B Tele YelOBEKa, IPU 3TOM IEPEBOJUTH MPAKTUUECKYIO 33Jauy B y4eOHYIO,
BBIJICJIATH CYIIECTBEHHBIE CBOMCTBA (PU3HAKN) (PU3HUECKUX SBICHUM;

OIKCBIBATh U3YYEHHBIEC CBOICTBA Tel U (hU3MUECKUE SBJIECHUS, UCIONb3Ys (PU3NUECKUE
BEJIMYMHBI (Macca, 00bEM, IUIOTHOCTh BEIIECTBA, BPEMsl, IyTh, CKOPOCTb, CPEIHSSA
CKOpPOCTb, CWJIa YIPYIrOCTH, CHJAa TSDKECTH, BEC Tella, CUJla TPEHUs, [aBICHUE
(TBEpOro Teya, JKUAKOCTH, Ia3a), BHITAJKUBAIOLIAs CHJIA, MEXaHWYeckas padora,
MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIbI, KO3(pQHUIMEHT MOJIE3HOr0 ACUCTBUS
MEXaHU3MOB, KMHETHUYECKasi M MOTEHUUAIbHAsl SHEPrHsi), IpU OIUCAHUU IPABUIIBHO
TPAaKTOBATh (PU3MUECKUI CMBICI HCIIOJIb3YEMBIX BEIMUHH, NX 0003HAUYCHHS U €AMHUIIBI
(GU3NYECKUX BEJIMYMH, HAXOOUTHh (DOPMYJIBL, CBA3BIBAIOIIME AAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMH BEIMYMHAMH, CTPOUTH TpaUKH H3YUYEHHBIX 3aBUCUMOCTEH
(bu3uUeCKuX BEIUYNH,

XapakTepu30BaTh CBOMCTBAa Tel, (PU3MUYECKUE SBICHUS M TIPOLECCH, HCIOJIb3YS
[paBUJia CIOKEHUs cui (BAOJb OJHOM MpsiMoii), 3akoH I'yka, 3akoH Ilackans, 3akoH
Apxumena, MpaBWJIO paBHOBECUs pbluara (0J0Ka), «30J10TO€ HPAaBUIO» MEXaHUKH,
3aKOH COXpaHEHHsS MEXAaHMYECKOH SHepruu, IpU OSTOM JaBaTb CJIOBECHYIO
(bopMyIHPOBKY 3aKOHA U 3aIIMCHIBATh €0 MAaTEMaTHUECKOE BBIPaKEHUE;

OOBSICHATH (PU3UYECKHE SIBIICHHS, MPOIECCHI M CBOMCTBA Tell, B TOM YHCJIE U B
KOHTEKCTE CUTYyallul MPaKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BbIABIATh NPUYUHHO-
-CJIEJICTBEHHBIE CBSI3M, CTPOUTh OObsICHEHHE U3 1—2 JOrMYeCKUX IIaroB C ONOpPOW Ha
1-2 wu3yueHHBIX CBOHCTBa (U3MUECKUX SABICHHUN, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemaTh pacuéTHble 3amadyd B 1—2 JeHCTBHS, HCHONB3YyS 3aKOHBI M (OPMYIIHI,
CBSI3bIBAIOIIME (U3MYECKHE BEIWYMHBI: HAa OCHOBE aHalM3a YCIOBUS 3aJadu
3aMMChIBaTh KPAaTKOE YCJIOBUE, MOJCTABIATh (DPU3NYECKHE BEIMYUHBI B (OPMYJIBI U
IIPOBOAMTH PAacu€Thl, HAXOJUTh CIPAaBOYHBIE JaHHbIC, HEOOXOAMMBIE IJIS PELICHUS
3aJa4, OLEHUBATh PEATMCTUYHOCTh NOJYYEHHON (PU3NYECKON BETMUHHBI;
pacno3HaBaTh IpPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIUA (PUINYECKUX
METOJI0OB, B OINMCAHMM MCCIEAOBAaHUS BBIICIATh IPOBEPSIEMOE MPEAINOIOKEHHUE
(rumotesy), paszauyaTh M HMHTEPIPETHPOBATH TMOJTYYEHHBIH pe3yibTaT, HAaXOIUTh
OLIMOKH B XOJI€ ONBITA, JI€JaTh BHIBOBI 110 €r0 pPe3yIbTaTaM;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBOMCTB
Tes:  (OPMYIMPOBATH TPOBEPSiEMbIE MPENOIOKEHUs, CcOOUpaTh YCTAaHOBKY U3
NPEJI0KEHHOTO0 000PYAOBAHNS, 3aIIUCHIBATh XO/1 ONbITa U (POPMYIMPOBATH BHIBOBL;
BBINOJIHATH NPSMbIE U3MEPEHUSI PACCTOSHUS, BPEMEHH, Macchl Tena, 00béMa, CUibl U
TEMIIepaTypbl C UCIOJIb30BAaHMEM aHAJIOTOBBIX U IU(POBBIX NMPUOOPOB, 3aIHUCHIBATDH
MOoKa3aHUs TPUOOPOB C YIETOM 3aJaHHOU a0COFOTHOM MOTPEITHOCTH U3MEPEHUI;
IPOBOJUTH MCCIIEJOBAaHUE 3aBUCUMOCTH OJHOW (PU3UYECKON BEIMUYUHBI OT JPYrou C
HCIIOJIb30BaHUEM MPSAMBIX U3MEpPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYIIETOCS
T€Na OT BPEMEHU JIBUKEHMS Tella, CUJIbI TPEHUS CKOJIBKEHUS OT BeEca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeN ¥ HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIONIAIN
CONPUKOCHOBEHMSI TEJI, CHJIbl YIPYTOCTH OT YJUIMHEHMS MPYXKHHBI, BBITAIKUBAIOLIEH
CWIBI OT OOBEMa MOTrpyKEHHOM 4YacTHM Tela M OT IUIOTHOCTH JKUIKOCTH, €&
HE3aBUCHUMOCTH OT IUIOTHOCTH Tesa, OT TIJIyOWHBI, HA KOTOPYIO HOTIPYKEHO Telo,
yCIIOBUM TMJIaBaHUSl TeJl, YCJIOBUW paBHOBECHS pblyara M OJIOKOB), y4acTBOBAaTb B
IUIAaHUPOBAaHUM y4eOHOro HCCIeNOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH



U3MEpPEHUs, cienysd MpeUIoKEHHOMY IUIaHy, (PUKCHPOBATh PE3yJIbTaThl MOITY4YEHHOU
3aBHCUMOCTH (DU3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX TaOIHIl M TpaduKoB,
JIeNIaTh BBIBOJIBI IO PE3Y/IbTaTaM UCCIIEJOBAHUS;

NPOBOJIUTh KOCBEHHBIE H3MEPEHUs (PU3MUECKUX BEIMYMH (TUIOTHOCTH BEIIECTBA
KHUJIKOCTM UM TBEPIOro Tejla, CWJIa TPEHHUsl CKOJIbXKEHHUs, JaBJICHHE BO3JyXa,
BBITAJIKMBAIOIASl CHJIA, JEHCTBYIOIIAs Ha MOTPYKEHHOE B IKHIKOCTh TeJO,
KO3(QULMEHT MOJE3HOro ACUCTBUS IMPOCTHIX MEXAHW3MOB), CIelysl MPEeAsIoKECHHON
MHCTPYKILIMU: TIPU BBIOJIHEHUH U3MEPEHHUN COOMPATh IKCIIEPUMEHTAIBHYIO YCTAHOBKY
U BBIYMCIIATH 3HAYEHNE UCKOMOW BETMUYUHBI;

coOmoaTh TpaBWia TEXHUKH Oe3o0macHOCTH Impu pabore ¢ 1abopaTOPHBIM
000pyI0BaHUEM;

yKa3plBaTh MPUHLUIBI JACHCTBUS NPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, JUHAMOMETP, COOOLIAIOIINECS COCY/Ibl, OAPOMETP, phlUar, NOJBMXKHBIN U
HETIOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTB;

XapakTepu3oBaTh IPUHLUIBI JAEHCTBHS H3YYEHHBIX MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C ONOPOH Ha MX onucaHus (B TOM YHUCIE: MOALIMITHUKH, YCTPOHCTBO
BOJIOTIPOBO/A, THIPABIMYECKUN MPECcC, MaHOMETpP, BBICOTOMEp, MOPIIHEBOHW HAcoC,
apeoMeTp), UCMOIb3ys 3HaHUSA O CBOMCTBaX (U3MYECKUX SIBICHUH M HEOOXOAUMBIE
¢du3nUeckre 3aKOHBI K 3aKOHOMEPHOCTH;

IOPUBOAUTH TpPHUMEPBl (HAXOAUTh MHGOPMALMIO O MPUMEPax) HPaKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B TIOBCEJAHEBHOW XM3HM A obOecredeHus
0e30mMacHOCTH NpU OOpalieHuH ¢ OpudopaMu U TEXHUYECKUMH YCTPOMCTBAMHU,
COXpaHEHMsI 3/I0pOBbsi M COOJNIOJEHUS HOPM HKOJIOTUYECKOTO IIOBEAECHUS B
OKpYKaroIlleH cpese;

OCYILECTBIIATh OTOOp HMCTOYHUKOB HMH(popManuu B MHTepHETE B COOTBETCTBUU C
3aJJaHHBIM ITOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIIUXCS 3HAHUN U MyTEM CpaBHEHUS
Pa3IMYHBIX KCTOYHUKOB BBIACIATH WH(POPMAILIHIO, KOTOPAst SBJISETCS MPOTHBOPEYMBON
WA MOXET ObITh HEJJOCTOBEPHOM;

UCTIOJIB30BATh MIPH BHITIOTHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJSIPHYIO JIUTEPATYPY
(GU3NIECKOTO CO/ep)KaHUs, CIPaBOYHBIE MaTepHalibl, pecypchl cetu HHTepHer,
BJIaJeTh MpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHMs WHOpMaLUU U3
OJHOI 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHe MUChMEHHbIE M YCTHbBIE COOOIIEHUsI HAa OCHOBE 2—3
UCTOYHUKOB HH(popMamu (prU3nIecKoro copepkaHus, B TOM YHCIIE MyOIIMYHO JIeNNaTh
KpaTKhe COOOIIEHHUs O Pe3ysibTaTax MPOEKTOB WM yUEOHBIX UCCIIEI0OBAHU, IPU ITOM
IPaMOTHO HUCHOJb30BAaTh M3yYCHHBIM MOHATUHHBIA anmapaT Kypca (DU3HKH,
COIIPOBOK/JATh BHICTYIIJICHHE NIPE3CHTAIHEH;

IPY BBINOJHEHUH Y4EOHBIX MPOEKTOB U MCCIIEAOBAaHUM pacrpeneniTb 0053aHHOCTH B
TpyIIie B COOTBETCTBUH C MTOCTABICHHBIMH 33Ja4aMH, CIICUTD 32 BHIMIOJIHEHUEM TUTaHA
NecTBUM, aZeKBaTHO OIIGHMBAaTh COOCTBEHHBIN BKJIAJ B JAEATENbHOCTb TIPYIIIH,
BBICTPAaWBaTh KOMMYHUKATHBHOE B3aWMOJICHCTBHE, YIUTHIBAsI MHEHHE OKPYKAIOIIHX.

K xoHny oOyueHuss B 8 kiacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb cHOPMHUPOBAHHOCTh Yy OOYUAIOIIUXCSI YMEHHI:

UCIIOJIB30BATh IMOHATHUSA: Macca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHHE aTOMOB U
MOJIEKYJI, arperaTtHbleé COCTOSIHMS BELIECTBA, KPHUCTAIIMUECKHE M aMop(HBIE Tela,
HACBIIICHHBI 1 HEHACBIIIEHHBIN ap, BIAKHOCTh BO3/lyXa, TEMIEPATYPa, BHYTPEHHSS
DHEPIHUs, TEILUIOBOM JBUIATElb, HIEMEHTAPHBIN IEKTPUUECKUHN 3apsil, DJIEKTPUUYECKOe
1oJIe, TPOBOJHUKH W JHUAJIEKTPUKH, MOCTOSIHHBIA JJIEKTPUYECKUN TOK, MAarHUTHOE
T0JIE;

pa3iuuaTth SIBIECHUS (TEMJIOBOE pacHIMpeHHEe W CKaThe, Terulonepenaya, TEIIOBOE
paBHOBECHE, CMAayuMBaHHWE, KaNWUIAPHBIE SBJICHUS, WCHApEHHE, KOHJICHCALHs,



IUIaBJIEHHE,  KpUcTaum3auuss  (OTBepJeBaHME),  KUIEHHE,  TeIonepenayda
(TEnIoNnpoBOJHOCTh, KOHBEKIMS, W3JIyUYEHHUE), DJIEKTpU3aLUs TeJ, B3aUMOJEHCTBUE
3apsiioB, ACUCTBUS JIEKTPUUYECKOrO TOKA, KOPOTKOE 3aMbIKaHUE, B3auMOJEHcTBHE
MarHuToB, ACWCTBHE MAarHUTHOIO IOJII Ha MPOBOAHHMK C TOKOM, JIEKTPOMAarHUTHAas
UHAYKIMSA) 10 ONHMCAHUI0 HX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBICHUE,

pacrio3HaBaTh MPOSIBIIEHHE U3YyYEHHBIX (PU3UUECKUX SBICHUI B OKPYXKAIOIIEM MUPE, B
TOM 4uuciae (U3NYECKHE SBICHUS B MPHPOJE: TOBEPXHOCTHOE HATSDKEHUE U
KallWUISIPHBIE ABJICHUS B IPUPOAE, KPUCTALIBl B npupoze, usznydenue ConHua,
3aMep3aHue BOAOEMOB, MOpcKue Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, MHEs, CHEra,
DIIEKTPUYECKHE SIBIICHUS B aTMocdepe, DIEKTPUYECTBO JKUBBIX OpPraHHU3MOB,
MarHuTHOE Mosie 3eMild, JIpel( IOJIHCOB, pOJib MAarHUTHOIO MHOJS JUId KU3HM Ha
3emJie, OJSIPHOE CHUSHUE, IIPU ATOM IE€PEBOJIUTH MPAKTUUYECKYIO 337ady B y4eOHYIO,
BBIJICJIATH CYILIECTBEHHbIE CBOICTBA (IpU3HAKU) (PU3HUECKUX SBJICHUH;

OIKCHIBATh U3YYEHHBIE CBOICTBA Tel U (pU3MUECKHE SBICHUS, UCTIONB3Ys (PU3UUECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSAsS OSHEPrusi, KOJIMYECTBO TEIUIOTHI, YJelbHas
TEIUIOEMKOCTh ~ BEILLECTBA, yJe€ibHas TEIUIOTa IUIABJIECHUSA, YAENIbHAas TEIIOTa
napooOpa3zoBaHMs, yJAelbHAs TEIJIOTa CrOpaHUs TOIUIMBA, KOA(PQOUIMEHT MOJE3HOTO
JEHCTBUS TEIUIOBOM MalllMHBI, OTHOCHUTEJIbHASI BIAQXKHOCTh BO3]yXa, 3JIEKTPUUECKUIN
3apsil, CHUJa TOKa, OHJIEKTPUUYECKOE HANpsDKEHUE, COINPOTUBIIEHUE IPOBOJHUKA,
YI€JIBHOE COIIPOTHUBIICHHE BELIECTBA, pa00Ta U MOIIHOCTb 3JIEKTPUYECKOT 0 TOKA), IIPH
ONUCAaHUM MPABUIBHO TPAKTOBATh (U3NYECKUN CMBICI HCIOIb3YyEeMbIX BEJIUYHUH,
0003HaueHHSI ¥ €IUHUIBI (PU3NIECKUX BEIWYHMH, HAXOAUTh (YOPMYJIBI, CBSA3BIBAIOIINE
JAaHHYI0 (U3UYECKYI0O BEJIUYMHY C JPYTMMU BEIMYMHAMHU, CTPOUTH Tpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUYECKHUX BEIIUYHH;

XapakTepu3oBaTh CBOMCTBAa Tel, (PU3MUECKUE SBJIEHUS U NPOLECCHl, HCIONb3Ys
OCHOBHBIC TOJOXEHUS MOJEKYISIPHO--KHHETUYECKONH TEOpHM CTPOCHMs BELIECTBa,
IOPUHLMII CYNEPHO3UIMM IoJied (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUS
3apsaga, 3akoH Oma 11 ydacTka nemnu, 3akoH JDxoyns—JIeHuma, 3akoH COXpaHEHHs
DHEPTUH, MPH STOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA M 3alHCHIBATH €TO
MaTEMaTUYECKOE BBIPAKEHUE;

OOBACHATH (pU3MUECKHE MPOILECCHl M CBOICTBA TeJ, B TOM YHUCIE€ U B KOHTEKCTE
CUTyaluin MIPAKTUKO-OPUEHTUPOBAHHOTO Xapakrepa: BBISIBJISITh
NPUYHHHO-CJIEICTBEHHBIE CBS3M, CTPOUTh OOBSICHEHHE M3 1—2 JIOTMYECKUX LIaroB ¢
ornopoi Ha 1—-2 u3y4eHHbIX CBOMCTBA (PU3HUECKUX SBICHUHN, PU3NUECKUX 3aKOHOB WU
3aKOHOMEPHOCTEH;

pemarh pacu€THble 3aaud B 2-3 JACHCTBUS, MCNONb3yd 3aKOHbI M (OPMYIIbI,
CBs3bIBalOIIME (U3MUECKHE BEJIWYMHBL: HAa OCHOBE aHajlW3a YCJIOBHUS 3ajauu
3alMChIBaTh KPATKOE YCIIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX /IS PELICHUS 3aJauH,
BbIOMpATh 3aKOHBI U (OPMYJIbl, HEOOXOAUMBIE ISl €€ pPelleHus, IPOBOAUTH PacuEThl U
CpaBHUBATh MOJIyU€HHOE 3HauUeHHe (PU3MUecKOr BEIMUUHBI C U3BECTHBIMU JTAHHBIMH;
pacno3HaBaTh MpPOOJEMbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIUA (PUINYECKUX
METOJIOB,  MCIONb3ysd  ONUCAaHWE  MCCIENOBaHUS,  BBIICHATH  MPOBEPSIEMOE
IIPENIIOJIOKEHNE, OLIEHUBATh IPAaBUWJIBHOCTh IOPSAKA IPOBEIAECHUS MCCIEAO0BaHUSA,
JIeJIaTh BBIBOJIBI;

IPOBOJUTH OMBITHI MO0 HAOMIOACHUIO (PU3MUECKUX SBICHUNA MIH (PU3NYECKHX CBOWCTB
Tes (KamWwUISIpHBIE SIBICHHS, 3aBUCHUMOCTb JIaBIEHUS BO3JyXa OT €ro o0béma,
TEMIEPATYPbI, CKOPOCTH MPOIIEcca OCTHIBAHUS U HarPEBAHUS MPU U3TyYEHUH OT LIBETa
U3Iydaome (moryomaromnei) MOBEPXHOCTH, CKOPOCTh HCHApeHHs BOABI OT
TEMIEPATypbl JKUIAKOCTM W TIUIOMIAAM €€ TOBEpXHOCTH, OJEKTpU3alus Tel u
B3aMMOJIEMCTBUE DJIEKTPUUECKUX 3apsiOB, B3aMMOJECHCTBUE INOCTOSHHBIX MarHUTOB,
BH3YaIM3alisl MArHUTHBIX MOJIeH MOCTOSIHHBIX MarHUTOB, I€UCTBUS MAarHUTHOTO MOJIS



Ha TPOBOJHUK C TOKOM, CBOWCTBA 3JIEKTPOMArHUTa, CBOMCTBA 3JIEKTPOJBUTATEIs
MOCTOSIHHOTO TOKa): (OpMYyJIHpOBaTh IPOBEPSEMBIC MPEANOI0KEHUS, COOUPATh
YCTAHOBKY M3 MPEUIOKEHHOIO0  00OpyHOBaHMs, OIUCBIBATh XOJA OIBITa U
(bopMyIHpOBaTH BHIBOJBI;

BBINOJIHATh NPSIMbIE U3MEPEHUs TEMIIEPaTypbl, OTHOCUTEIbHON BIIAXKHOCTH BO3/yXa,
CHJIBI TOKA, HANpPsUKEHUS C MHCIIOJIb30BAHMEM aHAJIOIOBBIX IMPUOOPOB U JIAaTYMKOB
(Gu3NYecKuX BEIMYUH, CPAaBHUBATh pPE3YylbTaThl H3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIIOTHOW MOTPEIIHOCTH;

IPOBOJUTH UCCIIEOBAaHUE 3aBUCUMOCTH OJHOW (PM3NYECKOH BEIMUYUHBI OT JPYrou c
UCIIOJIb30BAaHUEM NPSAMBIX W3MEPEHUH (3aBUCUMOCTb COIPOTHUBIIEHHS MPOBOAHHUKA OT
€ro JUIMHBI, IUIOIAJU NONEPEUYHOI0 CEYEHUs U YAEIBbHOIO COIPOTHUBIICHUS BELIECTBA
IPOBOJHMKA, CUJIBI TOKA, UAYILETO Yepe3 NPOBOJHUK, OT HANPSDKEHUS HAa IPOBO/IHUKE,
UCCJIEJOBAHKUE I10CJIEIOBATEIbHOIO U MAapajUIeIbHOTO COEIMHEHUN IPOBOJAHUKOB):
IUIAHUPOBATh HCCIEeI0BaHUE, cOOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHUS, CIEAYs
NPEeUIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yJIbTaThl MOJYYCHHON 3aBUCUMOCTH B BHJIE
TaOJIMI U TpaUKOB, AETATh BBIBOABI I10 pE3yJbTaTaM HCCIEeI0OBAHHUS;

NPOBOJUTh KOCBEHHBIC HM3MEPEHUs (U3NUECKUX BEIMUYUH (yIeNIbHAs TEIUIOEMKOCTh
BEIIECTBA, CONPOTUBJICHUE MIPOBOJHUKA, PA00OTa U MOIIHOCTh 3JIEKTPUUYECKOI'O TOKA):
IUIAHUPOBaTh M3MEpPEHHs, CcOoOMpaTh SKCIEPUMEHTAIbHYIO YCTaHOBKY, CIeays
IPEJJI0KEHHON UHCTPYKIMU, U BBIYUCIISATh 3HAUEHNUE BEIHUNHBI,

coOuoaTh IpaBWja TEXHUKM Oe30macHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS HM3YUYEHHBIX NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB € ONOpPON HAa UX OMNMCAHUSA (B TOM UHCIE: CUCTEMa OTOILJICHHS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIepMeTp, BOJIBTMETP, CUETUUK 3JIEKTPHUUECKON
SHEPruM, 3JIEKTPOOCBETUTENbHbIE NPUOOpBI, HArpeBaTeIbHbIE 3JIEKTPOIPHUOOPHI
(mpuMepsl), 3JEKTPUYECKUE MPEJOXPAHUTEIH, 3JIEKTPOMArHUT, 3JIEKTPOJBUIATENb
MIOCTOSIHHOTO TOKAa), HWCHOJB3ysd 3HAHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUH U
Heo0XxouMble GU3NYECKHE 3aKOHOMEPHOCTH;

pacno3HaBaTh IPOCTbIE TEXHUYECKUE YCTPONCTBA U U3MEPUTENbHBIE MPUOOPHI IO
CXeMaM M CXEMaTUYHBbIM PUCYHKaM (PKUIKOCTHBIH TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETp, IBUIaTEIb BHYTPEHHEIO CTOPaHHUs, DJIEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBbI 3JIEKTPUYECKUX LIEeTel C MOCIeI0BaTeNbHbBIM U NapauleIbHbIM COEIMHEHUEM
HJIEMEHTOB, pa3nyasl yCJIOBHbIE 0003HAUEHUS 3JIEMEHTOB IEKTPUUECKUX IIeTIeH;
IPUBOJIUTH MpUMEPHl (HAXOIUTh MHPOpPMAIMI0 O MpUMEpax) MPaKTUYECKOTo
UCIIOJIb30BaHUsl (M3NYECKUX 3HAHUM B IOBCEAHEBHOW KH3HU I oOecnedyeHus
0€30MacCHOCTH MpH OOpalleHud ¢ NpUOOpaMu U TEXHUYECKUMH YCTpOicTBaMuy,
COXpaHEHMsI 370pPOBbsi M COONIIOIGHHUS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarollleu cpee;

OCYIIECTBIIATh TMOUCK HHpopManuu ¢usnueckoro coaepxanuss B HHTepHere, Ha
OCHOBE MMEIOIIMXCS 3HAaHUW M TYTEM CpPaBHEHUS [OMOJHUTEIBHBIX HCTOYHUKOB
BBIJICJIATE MH(QOPMALMIO, KOTOpas SBISETCS TNPOTUBOPEUYMBOM HIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCIIOJIb30BaTh MIPU BHITIOJIHEHUH y4eOHBIX 3aJJaHUN HAyYHO--TIONYJISPHYIO JIUTEPATYPY
(bu3NYECKOro CcoJepKaHus, CIpPAaBOYHbIE MaTepualbl, pecypcbl cetu HWHTepHer,
BJIAJETh MpHUEMaMH KOHCIEKTHPOBAHUS TEKCTa, NMpeodpa3oBaHMs WHGPOpPMALUU U3
OJIHOI 3HAKOBOW CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHbIE NHCbMEHHBIE M KpaTKUE YCTHbIE COOOLIeHHs, 00001as
UHPOPMALIMIO U3 HECKOJBKUX HMCTOYHUKOB (PU3UUECKOTO COJAEp)KaHMs, B TOM UHUCIE
nyOJIMYHO  TPEJCTaBISITh  Pe3yiabTaTbl MPOEKTHOM WM  HCCIIENOBATEIbCKOM
JEATENIBHOCTH, MIPU 3TOM T'PaMOTHO MCIOJb30BaTh W3Y4YEHHBIN NMOHSATHMHBIN anmapar
Kypca (PU3HKHU, CONTPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALINEN;



IpU BBIIOJHEHUH Y4YEOHBIX MPOEKTOB M HCCIEIOBaHUN (UBNYECKUX TMPOIIECCOB
pacmpeensaTh 00sS3aHHOCTH B TPYIIE B COOTBETCTBUU C IMOCTABICHHBIMU 3aJa4aMu,
CIIEIUTh 3a BBHINOJHEHHEM IIJJaHa JEeHCTBUH M KOPPEKTUPOBATH €ro, aJeKBaTHO
OIICHUBATh  COOCTBEHHBIM BKJAaJ B  JEATENBHOCTh  TPYIIBI, BBICTpaUBaTh
KOMMYHHUKATHBHOE B3aMMOJCHCTBHE, TPOSBIISAL TOTOBHOCTD pa3peliaTh KOH(IUKTHI.

K xonmy oOyuenust B 9 Kjacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM YpPOBHE JIOJIKHBI
oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

UCIIOJIB30BaTh IIOHATHS: CUCTEMa OTCYETa, MaTepUalbHAs TOYKa, TPAEKTOpHUs,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOT0 IBMKEHUS, nedopmanus (ynpyras, miacTudeckas),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb W IMEpEerpy3kKu, LEHTP
TSOKECTH, a0COJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOTO TeElla, PaBHOBECHE,
MEXaHUYeCKue KojiebaHWsi W  BOJHBL, 3BYK, MH(pPa3ByK U  YyIbTPa3BYK,
AIIEKTPOMArHUTHBIC BOJIHBI, IIKaja 3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTb U
JAIbHO30PKOCTh, CHEKTPhl HCIyCKaHWs W MorjiouleHus, anbpa-, O6era- U ramma-
U3JIy4CHMS, U30TOIIbI, SACPHAst DJHEPIeTHUKA;

pa3iuyath SBJICHUS (PaBHOMEPHOE U HEPAaBHOMEPHOE MPSMOJIMHEHHOE [BUKEHHE,
PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE ABUKEHUE, CBOOOIHOE MaJicHUE Tell, pPABHOMEPHOE
JBWKEHHE 110 OKPYKHOCTH, B3aUMOJEWUCTBUE TEJ, PEAKTHUBHOE JIB)KCHMUE,
Kose0aTebHOE JIBIDKEHUE (3aTyXamwllue M BBIHY)KIEHHBbIE KoyeOaHUs), PEe30HAHC,
BOJIHOBOE JBW)KEHHE, OTPaKCHHE 3BYKa, NPSIMOJMHEHHOE paCIpOCTPAHECHHUE,
OTPa)KEHUE U MPETOMIIEHUE CBETA, [I0JJHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0OKEHUE
0eoro cBera B CIEKTP M CJIOXEHHE CHEKTpPaJbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAsl PaJUOAKTUBHOCTh, BOZHUKHOBEHUE JHMHEHUYATOr0 CIEKTpa HU3JIy4eHUs)
II0 ONMCAHUIO MX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIIBITOB, JIEMOHCTPUPYIOLINUX
JTaHHOE (hU3HUECKOE SIBICHUE;

pacrno3HaBaTh IPOSBICHUE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKpY)KarolleM Mupe (B
TOM 4Hclie (U3NYECKHUE SBJICHHUS B MPUPOJE: MPUIMBHI U OTJIHBBI, JABIKCHHUE IIJIAHET
ConHeYHOM CUCTEMBI, PEAaKTUBHOE JIBU)KEHHE JKUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEMCMUYECKHME BOJHBI, LYHaMH, 3XO0, I[BETa TEl,
ONTUYECKUE SBIEHUS B  MPHUPOAE, OHOIOTMYEeCKoe  JEHCTBUE  BUIUMOTO,
yIbTPaUOIETOBOTO M PEHTICHOBCKOTO W3JIYYCHHM, €CTECTBEHHBIM PagHMOaKTHUBHBIN
(GOH, KOCMHMYECKHE JIy4d, pPAaJUOAKTUBHOE M3IIydeHHE MPHUPOJHBIX MHUHEPAJIOB,
JeiiCTBUE paiOaKTUBHBIX M3IYyYEHUIH HAa OpraHU3M 4eJOBeKa), IPU 3TOM MEPEBOIUTh
NPaKTUYECKYI0 3aJady B y4eOHYIO, BBIICNATH CYLIECTBEHHBbIE CBOMCTBA (IPU3HAKU)
(bu3NYECKUX SIBICHUM;

OIUCHIBATh U3YYEHHBIE CBOMCTBA Tel U (pU3MUECKUe SBJICHUS, UCTIONb3Ys (PU3NUECKUE
BEJIMUMHBI (CpPEeIHsIsE U MTHOBEHHAs CKOPOCTh Tella IPU HEPAaBHOMEPHOM JABM)KCHUU,
YCKOPEHHE, MEepEMEIIEHNE, MyTh, YIJIOBas CKOPOCTh, CHJIA TPEHUs, CHUJA YIPYTOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOJHOIO MaJeHUs, BEC Tela, UMITYJIbC Teja, UMITYJIbC
CWJIBI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIMAJIbHAS HEPTUs Teja, MOJAHATOIO
HaJl TOBEPXHOCTBIO 3€MJIH, IIOTEHIMATIbHASL SHEPIUs CXKATOM MPYKUHBI, KHHETUYECKASI
SHEprusi, MOJHas MeXaHWYecKash HSHEeprusi, Mepuoj] M YacToTa KojeOaHuH, JUIMHA
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTeNb IIPEIOMIICHUS
Cpelipl), MPH OMHCAHUU NMPABUIBHO TPAKTOBaTh (DPU3MUECKHUI CMBICT HCIOIb3YEMbBIX
BEJIMYMH, O0O3HAUEHUS W EAUHUIBI (PU3NYECKUX BEIHYMH, HAXOIUTh (QOPMYIIBI,
CBS3BIBAIOIIME JAaHHYIO (U3MYECKYIO BEJIMYMHY C JPYTUMHU BEJIUYMHAMHU, CTPOUTH
rpaduKu H3y4eHHBIX 3aBUCUMOCTEN (DU3HUECKUX BEINYMH;

XapaKTepu30BaTh CBOMCTBA Tel, (pU3NUECKHE SBJICHUS U MPOLECCHl, UCIOIb3YS 3aKOH
COXPAHEHHs DHEPIUHU, 3aKOH BCEMUPHOIO TATOTEHUS, NMPUHLHUI CYIEPHO3ULIHHA CHII,
MPUHLMUI OTHOCUTENBHOCTHU ['anunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUs UMITYJIbCa,
3aKOHBl OTPAXEHUS W TMPEIOMIICHHs CBETA, 3aKOHBI COXPAHEHMS 3apsAIOBOTO U



MaccoBOIO 4YHCEN TMpHU SAEPHBIX pPEaKIusX, MpH 3TOM JaBaTh CJIOBECHYIO
(GopMyIHPOBKY 3aKOHA U 3aIMCHIBATh €r0 MAaTEMAaTUYECKOE BHIPAKCHHE;

OO0BSACHATH (PU3MUECKHE MPOIECChl M CBOICTBA TeJl, B TOM YHUCIE€ U B KOHTEKCTE
CUTyallud  IPAaKTUKO-OPUEHTHPOBAHHOTO  XapakTepa:  BBIABIATH  NPUYHMHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMUECKUX IIaroB ¢ OMOPOi Ha 2—
3 u3ydeHHBIX CBOWCTBA (U3UYECKUX SABICHHH, (UINYECKHX 3aKOHOB HIIU
3aKOHOMEPHOCTEH;

pemarh pacu€THbIe 3a7a4u (ONMUpPAIOIIUecs Ha CUCTEMY U3 2—3 ypaBHEHMUI), UCTIONb3YsI
3aKOHBI U (POPMYIIBI, CBSI3bIBAaIONINE (DU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHaIM3a
YCIIOBUSL 3a/ladydl 3allMChIBaTh KPAaTKOE YCJIOBHE, BBISBISATH HEAOCTAIONIME MU
U30BITOYHBIE JTAaHHBIC, BHIOWPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC AJISI PELICHUS,
IPOBOAUTH pAacuéThl U OLEHUBATh PEATHCTUYHOCTh TOJYYEHHOIO 3HAYCHHS
(U3HYECKON BETUYMHBL;

pacro3HaBaTh MNpPOOJIEMbI, KOTOpPHIE MOXKHO PEIIUTh MPU IMOMOIIU (PUIUUECKUX
METOJIOB,  MCIOJNb3ysd  ONUCAaHHE  MCCIEAOBAaHUA,  BBUICTATH  IpOBEpsieMoe
IPENOI0KEeHNE, OICHWBATh IPABWIBHOCTh TOPSIKAa MPOBEACHUS HCCIEIOBAHUS,
JIeJIaTh BBIBOJIbI, MHTEPIIPETUPOBATH PE3YJIbTaThl HAOIIOCHUN U OIBITOB;

IPOBOJUTH OMBITHI MO HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3NYECKUX CBONCTB
Ten (M3ydyeHue BToporo 3akoHa HbroTOHA, 3aKOHAa COXpaHEHMsI SHEPruu, 3aBUCUMOCTh
nepuoja KonebaHuii MPyKUHHOTO MAITHUKA OT MacChl ITpy3a U KECTKOCTU MPYKUHBI U
HE3aBUCHMOCTh OT aMIUTUTYAbI MAJIBIX KOJIEOaHUH, TPSIMOJIMHEHHOE PacpOCTpaHEeHUE
CBETa, paslioKeHHE Oelloro cBeTa B CIEKTpP, H3Y4YE€HHE CBOWCTB H300pa)KeHUS B
IUIOCKOM 3€pKaje M CBOMCTB H300pakeHMsI IpeAMeTra B coOuparouiel JuH3e,
HAOMO/IEHUE CIUIOIIHBIX W JIMHEHYaThIX CIEKTPOB H3IYYECHHUS): CAMOCTOSITEIBHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOTO HaOOpa 000PYAOBaHMS, OIMCHIBATH X0 ONbBITA U
€ro pe3yibTaThl, POPMYIUPOBATH BHIBO/IBI,

IPOBOAMTH IPU HEOOXOAMMOCTH CEPHUIO MPSAMBIX HM3MEPEHUM, ONpENeNss CpeaHee
3HaYCHHE H3MepseMOl BeNWYMHBI ((POKYCHOE pacCTOSHHE COOMPAIOUICH JIMH3HI),
000CHOBBIBATh BBIOOP CrIOco0a U3MepeHusl (M3MEPUTEIIBHOTO MPUO0opa);

NPOBOJUTH HCCIIEOBAHNE 3aBHCUMOCTEH (PU3MUECKMX BEIWYHH C HCIIOIB30BAaHHEM
OpSAMBIX HM3MEPEHHH (3aBUCUMOCTh MYyTH OT BPEMEHH IMPH PaBHOYCKOPECHHOM
JBIDKEHUM 0e3 HadalbHOM CKOpOCTH, Nepuojia KolebaHui MaTreMaTH4ecKoro
MasiTHHKA OT JUIMHBI HUTH, 3aBUCHMOCTH yIJla OTPaKEHHUS CBETa OT yrila MaJeHHs U
yIiia MpesoMJIeHHs OT yIJia MajieHus1): TUIaHUPOBaTh MCCIE0BAHUE, CAMOCTOSTENBEHO
coOMpaTh YCTaHOBKY, (UKCHUPOBATH pe3yJabTaThl IOJYYEHHOW 3aBHCHMOCTH
¢u3nUecKux BEIWYMH B BHJIE TAOMUIl U rpaduKoB, AeiaTh BBIBOJABI MO Pe3ylbTaTaM
UCCJIEJIOBAHUS;

IPOBOJIUTh KOCBEHHBbIE H3MEpEHUs (U3NUYECKUX BEJIWYMH (CpeAHsAs CKOpOCTb H
YCKOpEHHUE Tejla MPU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHE CBOOOIHOIO MaJeHHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIMEHT TPEeHHsI CKOJBKEHUS, MEXaHHUYecKas padoTa u
MOIIHOCTb, 4YacToTa M TMepHOoA KoleOaHMH MaTeMaTHMYecKOoro U MPYKUHHOTO
MasTHUKOB, ONTHYECKass CuJa COOMparoIied JIMH3bI, pPATUOAKTUBHBIA  (POH):
IUIAaHUPOBATh W3MEPEHUs, cOOMpaTh HKCIEPUMEHTAIbHYIO YCTAaHOBKY U BBINOJIHATH
U3MEpEHUs], CIeays MPEeAIOKEHHON HHCTPYKIMH, BBIYHCISATh 3HAYCHUE BETUMYUHBI U
aHATM3UPOBATh TIOJIyYE€HHBIE pe3yabTaTbl € Y4€TOM 3aJaHHOM MOTPEIIHOCTH
WU3MEPEHHUI;

coOyoiaTh TMpaBWJa TEXHUKM Oe30macHOCTH IMpu pabore ¢ 1abopaTOpPHBIM
o0opynoBaHueM;

pa3nuyaTth OCHOBHBIC TPU3HAKK H3YYEHHBIX (U3WYECKHX MOJENel: MaTepuanbHas
TOYKa, a0CONIOTHO TBEPJOE TENO, TOUYEUHBI MCTOYHMK CBETa, JIyd, TOHKas JIMH3a,
IUTaHEeTapHast MOZIeNIb aTOMa, HYKJIOHHAsI MOJIeJIb AaTOMHOTO SIpa;



XapaKTepu30BaTh NPUHLUIBI JEHCTBUS M3YUYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOPOI HAa UX ONUCAHMS (B TOM YHUCIIE: CIUOMETP, JATUYMKHU MOJIOKEHHUS,
paccTosHUS U YCKOPEHHUsI, paKeTa, 9X0JI0T, OUKHU, IEPUCKOI, oToanmapar, ONTHIECKHIE
CBETOBOJIbl, CIIEKTPOCKOI, JO3MMETp, KaMepa BuibcoHa), ucnonb3ys 3HaHUS O
CBOICcTBax (hM3MUECKUX SIBICHUN U HEOOXOAUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATUYHbIE PUCYHKH M3YyYEHHBIX TEXHUUYECKUX YCTPOMCTB,
U3MEPUTENBHBIX TMPUOOPOB U TEXHOJOTUYECKUX MPOIIECCOB MPH PEUICHUU y4eOHO--
MPAKTUYECKHUX 3a/lay, ONTUYECKUE CXEMbl JUIsl OCTPOCHUS M300paKEHUN B ILIOCKOM
3epKajie U coouparoiei IuH3e;

OPUBOJIUTH TMPUMEPHl (HAXOIUTh HMHPOPMAIMIO O MpUMEpax) MPaKTUYECKOTO
UCIIONIb30BaHUsl (M3UYECKUX 3HAHWM B IOBCEAHEBHOW KU3HU s OOecredeHus
0€30MaCHOCTH TpH OOpaIleHuH C NPUOOpPaMU W TEXHUYECKUMH YCTPOIMCTBaMH,
COXpaHEHHsS 3J0pPOBbsi M COONIIOJIGHHWS HOPM OSKOJOTHYECKOrO TIOBEACHHS B
OKpYXKarolleH Cpese;

OCYIIECTBIISITh TMOUCK uHPopManuu Qundyeckoro cojepxkanuss B HHTepHere,
CaMOCTOSITeNIbHO (DOPMYJIHPYsSI MOMCKOBBIA 3amMpoCc, HAXOJUTh MYTU OINpeAeTeCHUs
JIOCTOBEPHOCTH TMOJIYUCHHOW WH(POPMAIMU HAa OCHOBE HWMEIOIUXCS 3HAHUU U
JIOTIOJIHUTEIbHBIX UCTOYHUKOB;

MCII0JIb30BAaTh MPH BBINOJIHEHUH YUEOHBIX 3a/1aHUN HAY4YHO--TIONYJISIPHYIO JIUTEPATYPY
(U3NYECKOT0 COJEp)KaHUs, CIPaBOYHbIE MaTepuanbl, pecypchl cetu HHTepHer,
BJIa/IeTh MpHEMAMHU KOHCIEKTUPOBAHUSA TEKCTa, MpeolOpa3oBaHus HHPOpPMAIUMH U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE M YCTHBIE COOOIEHUsI HA OCHOBE MHGOpMaIuu
U3 HECKOJbKHUX HCTOYHHKOB (DHU3MUECKOTO COAEpKAHMS, MYOIUYHO TPEACTABIATH
pe3ysbTaThl IPOEKTHOM WM MCCIIEN0BAaTENbCKON EATEIbHOCTH, TP 3TOM IPaMOTHO
UCIONIb30BaTh M3YYCHHBIN MOHATUHHBIA ammapar u3y4aemoro pasziena (U3MKd u
COINPOBOXKAAaTh BBICTYIUIEHHE Ipe3eHTauuell ¢ Y4ETOM OCOOEHHOCTEM ayauTOpuu
CBEpPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHHME

7 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne HanmeHoBaHMe pa3eioB U TeM K I (uudpossbie)
n/n NMPOrpamMMbl Bcero 06H TPOTLHBIC pﬁaKanecKue oOpa3oBaTe/ibHbIE
padoThI padoThI pecypebi
Pa3pnen 1. ®u3uka u eé poJib B IO3HAHMH OKPY/KAKIIET0 MUpPa
bubmuorexa [JOK
11 PH3HKa - HayKa o npupose 2 0 1 https://m.edsoo0.ru/7f416194
bu6mmoreka [IOK
12 (DH3HHECKHE BEIIHHHbI 2 0 . https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EcTecTBeHHOHAYYHBIN METO]T TO3HAHUS 2 0 0 hitps://m.edsoo.ru/7f416194
Hroro no pazneny 6
Pasnea 2. [lepBoHayaibHbIE CBeJIeHUS 0 CTPOCHHH BellleCTBA
bu6nmoreka [JOK
2.1 Crpoenue emectsa 1 0 . https://m.edsoo0.ru/7f416194
29 JIBM>XeHuEe U B3aUMOJICMICTBUE YaCTHIL 5 0 0 bubmuorexa [JOK
' BEIIIECTBA https://m.edso0.ru/7f416194
bu6mmorexa [IOK
2.3 ArperaTHble COCTOSIHHSI BEILIECTBA 2 1 1 https://m.eds00.ru/7f416194
Hroro no pazneny 5
Paznen 3. /IBu:xeHue U B3auUMo/ielicTBUE TeJl
bu6mmorexa [IOK
3.1 Mexarieckoe ABIKCHAE 3 0 . https://m.edsoo.ru/7f416194
bubmuorexa [JOK
3.2 Muepuns, macca, niotocts 4 0 2 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
3.3 Cuna. Bupet cun 14 2 . https://m.edsoo.ru/7f416194
Wroro no pazueny 21



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

Pa3nen 4. /laBieHue TBEPAbIX TeJl, :KUAKOCTEH U ra3oB

a1 Hasnenue. llepenaya naBnenust TBEPAbLIMU 3 1 bu6mmoreka [IOK
' TeJIaMH, )KUAKOCTIMH U ra3aMu https://m.edso0.ru/7f416194
bubmuoreka [JOK
4.2 Jlanenue xuKoctn S 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 AmnmocepHoe rasieHHe 6 0 https://m.eds00.ru/7f416194
44 JlelicTBuE XKUJIKOCTH U Ta3a HA MOTPYKEHHOE 7 5 bubnmoreka [JOK
' B HHUX TEJO https://m.edso00.ru/7f416194
Hroro no pazgeny 21
Pa3nes 5. PaGora 1 MOIIHOCTD. JHeprus
bu6mmoreka [IOK
51 PaboTa u mommoCTE 3 1 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
5.2 Hpocrsie Mexanu3MEL S 0 https://m.edso00.ru/7f416194
bu6nmoreka [JOK
5.3 Mexanueckas JHeprud 4 0 https://m.edsoo.ru/7f416194
Hroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68 12



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

8 KUIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nes 1. TenJioBble siBJIEHUsI
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 1 0 ﬁggg?/(;geeliiorﬁﬂ f4181ce
bubmuorexa [JOK
12 Tenobsie npoueccer 21 . 4 https://m.edscL)]é).ru/7f418lce
Htoro no paznemny 28
Paznen 2. DaekTpuyeckue 1 MATHUTHBIE SIBJIEHUSI
21 DNIeKTpUUYECKHE 3apsiibl. 3apsHKEHHBIE Tella 7 1 0 bubnuorexa [JOK
' 1 UX B3aUMOJIEHCTBUE https://m.edsoo.ru/7f4181ce
2.2 [TocTOsIHHBIN NEKTPUYECKUI TOK 21 1 6 Eggg;l/(r)rr]reezasior{fﬂ f4181ce
bu6mmoreka [IOK
23 MarsHTHbIC ABICHHS 6 . . https://m.edsoo.ru/7f4181ce
2.4 DJEeKTpOMarHUTHAS HHIYKIIUS 3 0 0 ﬁggg?lﬁeezasiorﬁﬂ f4181ce
Hroro no paszneny 37
PeszepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 11



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

9 KJIACC

KoauyecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m NporpaMMEI Beero KO;ITpOJIbHLIe HpﬁaKanecmle 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nen 1. Mexanuveckue siBJIeHUS
11 MexaHHYeCKOe ABMKEHUE U CIIOCOOBI €ro 10 1 2 bu6mmorexa [IOK
' OIHCAHHUS https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
12 BaaumonercTBHE T 20 . 2 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
13 3AKOHEI COXpAHCHHA 10 . . https://m.edsoo.ru/7f41a4a6
Hroro o pasneny 40
Pa3nen 2. Mexanuyeckne KoJe0aHUS U BOJTHBI
bu6mmoreka [JOK
21 Mexarieckie koneOarms ! 0 2 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 MexaHu4eckre BOJTHBI. 3BYK 8 1 0 https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 15
Paspnen 3. Di1eKTPOMArHMTHOE MOJIE U 3JIEKTPOMATHUTHbIE BOJHBI
31 DJIEKTPOMArHuTHOE MOJE U 6 1 1 bubnmuorexa [JOK
' 3JIEKTPOMAarHUTHbIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro 1o pasneny 6
Pa3znea 4. CBeToBbIe AABJICHUS
bu6mmorexa [IOK
4.1 3aKOHBI pacIIpOCTPAHEHUs CBETA 6 0 0 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
4.2 JIuH3bl 1 onTHYeCcKUE TPUOOPHI 6 1 2 https://m.edso0.ru/7f41ada6
bubmuoreka [JOK
4.3 Paznoxxenue 6enoro cBera B CIIEKTP 3 0 0 hitps://m.edsoo.ru/7f41a4a6



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

Hroro no pazgeny 15
Pa3gen 5. KBanToBbI€e IBJIeHUSA
bu6mmoreka [IOK
51 Hcnyckanue u MorJionieHue CBETa aTOMOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
5.2 Crpocnue aToMHoro si1pa 6 0 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
5.3 SInepHble peakun 7 2 https://m.edsoo.ru/7f41a4a6
Htoro no paznemny 17
Pasnen 6. [loBTOpUTEIbHO-00001IAI0INIT MOAYJIb
6.1 [ToBTOpEeHKE M 0000IIIEHNE COEepKAHUS 9 0 bu6mmoreka [IOK
' Kypca ¢pu3uku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 13



https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6
https://m.edsoo.ru/7f41a4a6

ITOYPOYHOE IINTAHUPOBAHUE

7 KJIIACC
KounyecTBO 4acoB JaTa uzydyenus
Ne JIeKTPOHHBbIE U(PPOBHIE
n/n Tema ypoka Kontpo llpaxTu TA 7B 7B o0pa3oBaTe/ibHbIE
Bcero JabHBIE uyeckue
PAGOTHI PAGOTHI nan ®axr [laan Pakr [aan Daxkr  PECYPChI

1 Urto uzyvaer pusmka. 1 0 0

2 MeTo1pl Hay4YHOTO MTO3HAHMS 1 0 0

3 Ou3nYecKue BEIIMINHBI, NX SAMHUIIBI 1 1 0 0
puOOPHI 1711 U3MEPEHUS
N3mepenue ¢puznyeckoil BETUUUHBI.

4 JlabopaTtopHas pabota "U3mepenue 1 0 1
o0BbemMa JKUJIKOCTH U TBEpAOro Tena'

HccnenoBanue 3aBUCUMOCTH OJIHOM
(U3HYECKON BETMIHHBI OT JAPYTOM.

5 JlaboparopHas pabota " MccnenoBanue 1 0 1
3aBUCHUMOCTH TIyTH PAaBHOMEPHO
JBUXKYIIETOCS Tella OT BPEMEHH
JIBIKeHHUS Tea"

O6o0matomuii ypok mo teme "Hro bubnuoteka [JOK

6 o 1 1 0 .
usyuaet ¢usuka". KontponpHas padbota https://m.edsoo.ru/ff09f72a

v Monekyia — Menpyanias 4acTuua 1 0 0
BCIIICCTB.

3 JlaGopatopHas paboTa 1o ONpeAeICHHUIO 1 0 1 bubnuoreka [IOK
pa3MepoB MaJbIX T€J METOIOM PSIIOB https://m.edsoo.ru/ff09fe0a
JIBmkenue vactull BeniectBa. CBs3b
CKOPOCTH JIBH)KEHUS YaCTHI] C bubnmoreka [JOK

9 . 1 0 0 )

TeMITepaTypoii. BpoyHOBCKOE JABHIKEHUE. https://m.edsoo.ru/ff0a013e
Hupdysus

10 B3aumoielicTBUE YacTHI] BEIIeCTBA 1 0 0
B3aumocBs3b MeX 1y CBOWCTBaMU
BEIIECTB B Pa3HbIX arperaTHbIX

11 COCTOSIHUSIX U UX aTOMHO MOJIEKYJIIPHBIM 1 0 0
ctpoeHreM. OcOOEHHOCTH arperaTHbIX
COCTOSIHUM BOJBI

12 Ob6o6maromuit ypok no teme: "Crpoenue 1 1 0 bubmumoreka [IOK



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e

BemectBa". KonTponpHas pabora

https://m.edsoo.ru/ff0a0378

13 Mexanndeckoe JBUKeHue. PaBHoMepHOE bu6mmoreka [IOK
Y HEPaBHOMEPHOE JIBUKCHHE https://m.edsoo.ru/ff0a05c6
bubmuoreka [JOK
14 Cropocte https://m.edsoo.ru/ff0a079c
15 I'paduueckoe mpeacraBaeHue ABMKEHUS bubmorexa LHOK
https://m.edsoo.ru/ff0a0ae4
o | oo o, L e o LOK
: https://m.edsoo.ru/ff0a0c10
JIBHKEHUS
17 SIBiieHne nHEpUUU. 3aKOH UHEPIUU Eubmorexa IIOK
: https://m.edsoo.ru/ffOa0fee
18 B3aumoselicTBue Ten Kak MpUYrHA
W3MEHEHUS CKOPOCTH JIBHXKCHHUSI TEJl
19| TaGoparopman paGors Mamcpomne Bu6morera LIOK
" https://m.edsoo.ru/ff0al23c
MAacChI TeJla Ha PhIYaKHBIX BECax
[InotHOCTE BemiecTBa. CBSI3b INIOTHOCTH C
20 KOJIMYECTBOM MOJICKYJI B €IHHHUIIC
00BEMa BelecTBa
JlaGopaTtopHast pabota "Ornpezenenne
21 IJIOTHOCTH TBEPAOTO T€Ja C MOMOUIBIO
BECOB U U3MEPUTEIHLHOTO ITUINHApA"
29 Pemenue 3agau. PacueT maccel 1 00bemMa bu6mmorexa [IOK
Tela Mo €ro MI0THOCTH https://m.edsoo.ru/ff0al778
23 Cuna xak XxapakTepuCTHKa bubmuorexa [IOK
B3aUMOJIEHCTBUS TEIl https://m.edsoo.ru/ff0a1502
24 SIBieHME TATOTEHUS U CUJIA TSHKECTH. bu6mmorexa [IOK
Cuna TSKeCTH Ha APYTHX IUIaHeTax https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Cuna ynpyroctu u saxon [yka https://m.eds00.ru/ff0a1778
26 Cunsl ynpyroctu. Bec Tena. bubnuorexa [JOK
Hesecomocth https://m.edsoo.ru/ff0ala70
JlaGopaTtophas pabora "I pagynpoBanue
27 IPYXUHBI U U3MEPEHUE CUIT
JTrHaAmMomeTpom"
28 CrokeHue CI, HallpaBJICHHBIX MO OJTHOM bu6mmorekxa [{JOK



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

npsiMoid. PaBHOIEHCTBYIOIIAS CHIT

https://m.edsoo.ru/ff0alb9c

Cuna tpenus. TpeHue CKONIbXEHUs 1

bu6mmoreka [IOK

29 TPEHHE TTOKOSI https://m.edsoo.ru/ff0alcc8
JlaboparopHnas pabota "M3y4eHue CHIIbI
30 TPEHUSI CKOJIbKEHHUSI TP IBUKEHUU
OpycKa 1Mo TOPU30HTATBLHON MOBEPXHOCTH
"TpeHue B IpupoJie U TEXHUKE
31 O06o0maromuii ypok 1o Teme: bu6mmoreka [IOK
"J[BrKeHHE U B3aUMOJICHcTBUE Ten" https://m.edsoo.ru/ff0alde0
32 KonTtponbHas pabora no teme:
"JIBMoKEeHWE U B3aUMoOIeicTBUE Te"
bu6mmoreka [IOK
33 Hlasrerue https://m.edsoo.ru/ff0a20a6
CniocoObl yMEHbBIIIEHUS U YBETUUCHHUS
34 nasienus. Jlaboparopuas padota bubnnorexa [JOK
"H3mepeHue JaBiIeHus TBEPAOIo Tejla Ha https://m.edsoo.ru/ff0a2376
ornopy"
bu6mmoreka [IOK
35 Jlapreriue rasa https://m.edsoo.ru/ff0a25b0
36 [THeBMaTHYECKHE MATITUHBI bubmiorexa LIOK
https://m.edsoo.ru/ff0a2718
bu6nmoreka [JOK
37 3axon [Macians https://m.edsoo.ru/ff0a2826
38 JlaBneHve BHYTPH KUIKOCTH bubmorexa HOK
https://m.edsoo.ru/ff0a2970
39 3aBUCUMOCTD JaBJICHUS KUIKOCTH OT bubnmnoreka [JOK
rIyOMHBI IOTpYyXeHus. Perrenue 3axaq https://m.edsoo.ru/ff0a3136
Coob6mraromuecs cocyasl. KontponpHas
40 pabota "JlaBneHue TBEpABIX Te,
JKUIKOCTEN U ra3oB"
q | ey e Bt LOK
https://m.edsoo.ru/ff0a2b5a
000J104KH 3eMiH
42 OnbiT Toppuuennu. U3mepenue bubnuorexa [JOK
aTMOC(hepHOTO JIaBJICHHUSI https://m.edsoo.ru/ff0a2b5a
43 [TpuGops! 15t u3Mepenust arMoc(hepHoro bubnuorexa [JOK

JaBJICHUS

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
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
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

bu6mmoreka [IOK

44 ['HApaBIMICCKHE MEXAHHU3MEI https://m.edsoo.ru/ff0a2fc4
g | e Buorera LOK
Py ' https://m.edsoo.ru/ff0a2fc4
Apxumena
BritankuBaroias (apxumeioBa) cuia.
46 DKCIEepUMEHTAIBHOE OIpeIeIICHNE
BBITAJIKUBAIOIIEH CHJIBI
JlaboparopHast paboTa 1o HCCIeT0BaHUIO
47 3aBUCHMOCTH BBITAJKUBAIOIICH CHIIBI OT bu6mmoreka [IOK
o0beMa MOrpyKEHHOW YacTh Teja, OT https://m.edsoo.ru/ff0a3276
TJIOTHOCTH KUIAKOCTH
48 Pemenue 3anay no teme "Apxumenona bubnnorexa [HOK
cuia" https://m.edsoo.ru/ff0a33fc
P — Bubmorera LIOK
P ecen https://m.edsoo.ru/ff0a3514
YCIIOBUH TJIaBaHUSA TEJ
50 VYcnoBus nnaBanus ten. Pemenne 3agau bubmorexa HOK
‘ A https://m.edsoo.ru/ff0a3a96
ILnaBanue cynoB. Bo3ayxormiaBanue.
51 HccnenoBanne MOpCKUX r1yOuH.
[Tokopenue ropHbIX BEpUIMH
59 O6o0matomuii ypok mo teme "JlaBnenue bubnuoteka [JOK
TBEP/IBIX TEJ, KHUKOCTEH 1 ra3oB"” https://m.edsoo.ru/ff0a3654
53 KonTponbHas pabora no Teme "JlaBienue
TBEPJBIX TEN, )KUJKOCTEH U Ta3oB"
bubmuorexa [JOK
54 Mexanmieckas paora https://m.edso0.ru/ff0a3fs2
bu6mmorexa [IOK
% Morocts https://m.edsoo.ru/ff0a3f82
56 Kunernueckasi ¥ moTeHIMAbHAS YHEPTUS
57 [IpeBpamienue ofHOrO BUIa
MEXaHUYE€CKOW SHEPTUU B IPYTOn
58 3aKOH COXpaHEHHS U UBMEHEHHUS YHEPTUU bubnuorexa [JOK
B MEXaHUKE https://m.edsoo.ru/ff0a478e
59 DHeprus ABWXKYIIEHCS BOIbI U BETpA. bubnuorexa [JOK

[ToBTropenue u o6o0menue Temsl PaboTa,

https://m.edsoo.ru/ff0a48a6



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
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
https://m.edsoo.ru/ff0a48a6

MOIIHOCTB, SOHEPTUA

60

[TpocThie MexaHU3MBI: pblYar, OJI0K,
HAaKJIOHHAs IJIOCKOCTh. [IpaBuio
paBHOBecHs ppiuara. MOMEHT CHIIbI

61

62

Poruaru B ObITY, IPUPOJIE U TEXHHKE.
Peruaru B Tene genoBeka. Jlaboparopuas
pabota "BpIsicCHEeHHE YCIIOBUI paBHOBECHS
ppiyara”

biuioku. [Ipumenenue npasuia
paBHOBecHsl pplyara K OJI0Ky

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

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

63

«30JI0TOE MPABUIIO» MEXAHUKHU

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

64

KII/] mpocThIX MEXaHU3MOB.
JlabopaTtopHas pabota OnpeneneHue
KII/I mpocThix MexaHU3MOB."

65

KounTposnbHas pabota o Teme
"Mexanuyeckas paboTa, MOITHOCTb,
MPOCTHIE MEXaHU3MBbI"

66

67

[ToBTOpenue u 00o0IIEHUE COlEPIKAHUS
Kypca ¢usuku 7 knacca. Tembl
"PaBHOMepHOe ABmKeHue. [I1oTHOCTS
BemecTBa. Cuiibl B ipupoae”

[ToBTOpeHue n 0000IIeHNE COACPIKAHUS
Kypca pusuku 7 knacca. Tembl

" JlaByieHUE TBEPBIX TEJ, )KUAKOCTEN U
razos, [InaBanue ten"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0adee6

bu6nmoreka [JOK
https://m.edsoo.ru/ffO0a4ffe

68

[ToBTOpeHME M 0000IIEHNE COACPIKAHUS
Kypca ¢hu3uKu 7 Kiacca.

OBIIEE KOJIMYECTBO YACOB I1O0
[TPOT'PAMME

68

12



https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

8 KJIACC

KoauuecTBO 4acoB

[ara usyyenus

e 8A 8b 8B DJIeKTpOHHbIe U (pPOBbIE
/i Tema ypoka Kontpo MpakTny oOpa3oBaTe/ibHbIE
Bcero sabHbIE eckue IInan ®axkr Ilnan @akr Ilnan Paxr PECYPChI
padoThI paboThl
L oueprun Mpasnaa Gesonacocrt i 10 o buGanorera LIOK
: https://m.edso0.ru/ff0a5256
ypoKax (pU3HKH.
5 CriocoObl U3MEHEHNS BHYTPEHHEN 1 0 0
SHEpPruM Tena. TermionpoBOAHOCTb.
bubnunoreka LIOK
3 Konpekums. U3nyenne. . 0 0 https://m.edsoo.ru/ff0a540e
4 [Ipumeps! Terionepenayu B MpUpoe U 1 0 0
TEXHHKE.
5 KonuuectBo Temnotel. EquHUIB 1 0 0 bubmmoteka IIOK
KOJINYECTBA TETUIOTHI https://m.edsoo.ru/ff0a5800
bu6nunorexa LIOK
6 ¥ ACIBHAS TEIIOCMKOCTS . 0 0 https://m.edso0.ru/ff0a5530
7 EZ(C);;);E;HO:(C)CLTU?; IT{erI;g]:;I,Hﬂ TeJa uin 1 1 0 bubmorexa [IOK
https://m.edsoo.ru/ff0a5a26
BBIJICTISIEMOTO MM TIPH OXJIAXKICHUU.
JlaGopatopnas pabora Nel. CpaBHeHue
8 KOJMYECTB TEIIOTHI IPU CMEIINBAHUN 1 0 0
BOJIBI Pa3HOU TEMIEPATYPHI.
bubnunorexa LIOK
9 Pemerme sazad. . 0 0 https://m.edsoo.ru/ff0a5c60
10 Jlabopartopnast pabota No2. OnpeneneHue 1 0 0 bubnuotexa [JOK
yJIeTbHOU TETUIOEMKOCTH TBEPAOTO Tela. https://m.edsoo.ru/ff0a6412
11 DHeprus TOIIMBA. Y IelbHas TEIIoTa 1 0 0 bubnmnoreka [JOK
CrOpaHMsI TOILIHBA. https://m.edsoo.ru/ff0a65c0
3aKOH COXpaHEHHS U MTPEBPALICHUS Bubnmorexa [IOK
12 SHEPrUU B MEXAHUYECKUX U TEIIOBBIX 1 0 0 httos://m.ed /66027088
PS.//M.edso0.ru a
npoueccax.Pemenue 3agayd. [lopropenue.
13 Konmponvnas paboma. "Tennoswvie 1 0 1 bubnuotexa [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a7088

seneHus"” https://m.edsoo.ru/ff0a6a98

14 Arperatnble cocTosiHUs BemiecTna. (11 4.)

5 | omomma etoma B LOK
- https://m.edsoo.ru/ff0a6bb0

16 I'paduk naBieHUs: 1 OTBEPACBAHUS Bu6muotexa [JOK
KPUCTAITHIECKUX TEIL. https://m.edsoo.ru/ff0a7b5a

17 VY nenwHas TemioTa NaBJICHUS. bubmorexa LIOK

https://m.edsoo.ru/ff0a71d2
bu6nmorexa LIOK

18 Peenne sanas. https://m.edsc%.ru/ff0a72fe

19 wenapetnn AnaoCI  morene to Bumorerca LIOK

https://m.edsoo.ru/ff0a740c
MIPU KOHACHCAIIUU Tapa

20 Kunenue. Y aenpHas Temiora bubnunoreka LIOK
mapooOpa3oBaHMsl U KOHICHCAIIUH. https://m.edsoo.ru/ff0a786¢

bu6nmorexa LIOK

21 Pemene 3azad. https://m.edsc]i).ru/ff0a7628

29 Pabota raza u mapa npu pacumpeHuu.

JIBurarenb BHYTPEHHETO CTOPaHMSL.

23 [Taposas Typ6una. KIIJ] TerioBoro

JIBUTATEJIS.
bu6nunorexa LIOK

24 Pemenne sanas. https://m.edS(])lo.ru/ff0a7c7c

o5 Konmponvnas pa6oma" "Aepecammnule
COCMOsAHUS Beujecmad

26 Onekrpudeckue siBieHus. (28 4.) E&?ﬁ?ﬁﬁﬁié_{oﬂﬁ/ﬁ%% 2
DnekTpusanus Tei. J[Ba poaa 3apsaios.

27 B3anmoneicTere 3apsyKeHHBIX TEIL. bubnunorexa LIOK
Dnexrpockorn. [IpoBogHUKY U https://m.edsoo.ru/ff0a86ae
HEMPOBOJIHUKH AJIEKTPUUECTBA.

28 Dnektpuyeckoe noie. JenuMocTtsb
AIEKTPUIECKOTO 3apsiaa. IIEKTPOH.

29 CtpoeHne aTOMOB.

30 OOBbsICHEHUE DIIEKTPUIECKUX SIBIICHUM. bubnmoreka [JOK



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae

https://m.edsoo.ru/ff0a87e4

Dnekrpuueckuit Tok. cTouHukn

bubnunoreka LIOK

31 AIIEKTPUUECKOTO TOKA. https://m.edsoo.ru/ff0a8a0a

30 DneKTpuuecKas Lenb U €€ COCTaBHbIE
4acTU. DJIEKTPUUECKUN TOK B METaJlIax.

33 JIenCcTBUA 2IEKTPUYECKOTO TOKA. Bu6muotexa [JOK
Hamnpagiienue 3JeKTpUIECKOro TOKa. https://m.edsoo.ru/ff0a8ef6

34 Cuia Toka. EnuHUIBI CHIBI TOKA. bu6nmoreka [IOK
Awmmnepmetp. M3MepeHue cuitbl TOKa. https://m.edsoo.ru/ff0a90cc

B oncxipuateroihen 1 svepene o Bubmorera LIOK

https://m.edsoo.ru/ff0a95a4
TOKa B €€ Pa3IUYHbIX yUacTKax.

36 DJIEKTpUYECKOe HanpsikeHue. EnuHuib bu6nmorexa LIOK
HaIPSDKCHHS. https://m.edsoo.ru/ff0a96b2
Bonbsr™merp. M3mepenne HanpsKeHus.

37 Jlaboparopnas padota Ned. 3mepenue
HaIpsDKEHUS Ha Pa3IUYHBIX yIaCTKax
NIEKTPUYECKON LIEIH.

o [P cumt o o enp B 10K

https://m.edsoo.ru/ff0a9838
MIPOBOAHHUKOB. EQMHHIIBI COTPOTUBICHUS

39 3akoH OMa 111 yJacTKa LEnu.

40 Pacuer conpoTuBnenus npoBOIHUKA. bubmmnoreka [HOK
Y aensHOE CONPOTUBIICHHUE. https://m.edsoo.ru/ff0a8bd6

a1 IIpuMepsl Ha pacdeT COIIPOTUBIICHUS bubmuorexa [JOK
MPOBOIHUKA, CHJTBI TOKA U HAMTPSDKCHUSI. https://m.edsoo.ru/ff0a9e14

42 Peocrartsl. Jlaboparopnas pabota NeS. bu6muoreka [JOK
PerynupoBanue CHIIbI TOKa PEOCTaTOM. https://m.edsoo.ru/ff0aa738

| o e 46 Mg G 10K

https://m.edsoo.ru/ff0aa738
MTOMOIITY aMIIEpPMETPa U BOJIBTMETPA.

44 ITocnenoBarenpHOE U MapaICILHOE bu6muorexa [JOK
COEIMHEHUE MPOBOJIHUKOB. https://m.edsoo.ru/ff0aad4a

but6mmoreka [IOK

45 Pemere 3axas. https://m.edsoo.ru/ff0aa04e

46 PaboTta w MOITHOCTH DJIEKTPUUECKOTO



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
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

TOKa.

JlaGopatopHnast pabota Ne7. M3mepenue

bubnunorexa LIOK

47 MOIHOCTH 1 pa OoThi ToKa B https://m.edsoo.ru/ff0aaa58
AIEKTPUUECKOM JIamIie.
bubnunoreka LIOK
48 Pemenue sanay. https://m.edsoo.ru/ff0aadle
g | e e o, Bumorers 110K
P p ’ https://m.edsoo.ru/ff0aaf8a
3ajad.
50 SIESI?: B;‘:‘&Ei’f:gg:i K;:KOH Jxoymsa— bubmmorexa [IOK
p ’ y https://m.edsoo.ru/ff0ab124
JleHna.
o |peropnasptors 88 Boucporme Bumorera LOK
Y R https://m.edsoo.ru/ff0ab3e0
HarpeBaTeieM.
2 arpesstemmme nprgop. Koporkos buGmiorexa IOK
p PHOOPEI- ROp https://m.edsoo.ru/ff0ab660
3ambikanue. [Ipegoxpanurenu.
bubmmoteka IIOK

53 Pemenue 3afad. https://m.edsoo.ru/ff0abd2c

54 Konmponvnas paboma "Snexmpuyeckue
saenenus”

bu6mmoteka IIOK

55 DNEeKTPOMarHuTHEIE SIBIEHUS. (4 1) https://m.eds00.ru/ff0abeas

56 MarnuTtHoe 1oje. MarHuTHOE moJe
MPsIMOTO TOKa. MarHuTHbIE JTMHUU.

MarsnuTHoO€e nojie KaTylKyd ¢ TOKOM.

57 DJIEKTPOMArHuThl U UX TPUMEHEHHUE. bubnuotexa [JOK
Jlaboparopnas pabota Ne9. Coopka https://m.edsoo.ru/ff0ac3d0
AJIEKTPOMArHUTA U €r0 UCIIBITAaHHUE.

S8 nocronmmms warmTon. Marmimoe none BuGmmorexa LIOK

: https://m.edsoo.ru/ff0ac1d2
3emun.
JleiicTBMe MarHUTHOTO IIOJIS Ha
59 IIPOBOJHUK C TOKOM. DJIEKTPUYECKUI bu6muotexa [JOK

neuratenb. JJaboparopras padora Nel(.
I/ISY‘-IGHI/IC ABUTATECIIA TIOCTOSAHHOT'O TOKA.

https://m.edsoo.ru/ff0ac86¢



https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
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
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac86c

bubnunoreka LIOK

60 CaeroBsbie siBeHusI. (8 4.) 1 1 https://m.edsoo.ru/ff0ac74a
Cser. McTouHukHM cBeTa.
61 1 0
Pacnipoctpanenue csera.
62 OTtpakeHue cBeTa. 3aKOHbBI OTPAKEHUS 1 0 bubmmoreka [JOK
cBeTa https://m.edsoo.ru/ff0ach14
63 [Tnockoe 3epkaiio. 3epkajibHOE U 1 0 bubmuorexa [IOK
paccessHHOE OTpPaKEHHE. https://m.edsoo.ru/ff0acOba
[Ipenomnenue cBera. JIMH3BI.
64 . 1 0
N300paxeHnus, 1aBaeMble JTMH3O0M.
65 O60061ieHne TemMbl "CBETOBBIC SBICHUS" 1 0
[ToBTOpEeHNE U 0060011IEHNE COAEPKAHUS
Kypca ¢usuku 8 knacca. Temsl "CtpoeHue bubanorexa [JOK
66 . 1 0 j
W CBOMCTBa BelecTBa. TeroBbie https://m.edsoo.ru/ff0acc5e
SIBJICHUS "
| mopeme bt s | ; B LOK
P ' " https://m.edsoo.ru/ff0acdc6
DNEeKTpUUECKUEe U MAarHUTHBIE SBIICHUS
[ToBTOpenue u 0000IIEHHE COEPIKAHUS
68 1 0
Kypca ¢pu3mku 8 kiacca.
OBIIEE KOJIMYECTBO YACOB I1O 68 11

I[TPOTPAMME



https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoauuyecTBO 4acoB

[ara usyyenus

Ne Tema ypoka Konrpo IIpakrn 9A 9B 9B DJIeKTPOHHBbIE HU(PPOBLIE
n/n Bcero JbHBbIe 4YecKHe oOpa3oBaTe/ibHbIE pecypchl
paﬁo'r],] paﬁoT],[ IInan Pakr Ilnan Ilaan daxr ILian
MexaHnnueckoe JBHKEHUE.
1 PaBHOMEpHOE IpsIMOJIMHEHOE 1 0 0
JIBUKCHHEC
2 Pemenne 3amaua Ha paBHOMEPHOE 1 0 0 Bu6mmoteka [JOK
IPSIMOJIMHEHHOE IBUKEHUE https://m.edsoo.ru/ff0ad474
3 OTHOCUTEIBHOCTh MEXaHUYECKOTO 1 0 0 bubmuoreka [{OK
JBHKEHHSI. https://m.edsoo.ru/ff0ad19a
CpenHsisi U MTHOBEHHAsl CKOPOCTh TeJla
IIPY HEPAaBHOMEPHOM JIBHKECHUH.
4 1 0 0
Yckopenue. PaBHOyCKOpEHHOE
MPSIMOJIUHEITHOE ABM)KEHUE
5 [Tepemenienue npu paBHOYCKOPEHHOM 1 0 0 bubmuoreka [IOK
MPSIMOJIMHEHHOM JIBUKCHUU. https://m.edsoo.ru/ff0ad8d4
Jlaboparopnas pabota "HccnenoBanue
6 PaBHOYCKOPEHHOTO JIBFDKEHUS 0€3 1 0 1
Ha4yaJIpHOM ckopocTu"
CBoOoHOe mageHue. JIBmKeHne ¢
7 YCKOpPEHHEM CBOOOTHOTO TaJCHUSI. 1 0 1 bubnuotexa [JOK
JlaGopatopHnas pabora "M3mepenue https://m.edsoo.ru/ff0adb18
YCKOPEHUSI CBOOOTHOTO MaaeHus"
8 PaBHOMEpHOE ABMXKEHUE TTO 1 0 0
OKPYKHOCTH
o "Mevammoonoe e nenocoss 1 00 ubmnorexa LIOK
" https://m.edsoo.ru/ff0ael76
€ro OIMUCaHUs
Konrponsnas padora no reme
10 "MexaHU4YeCKOe TBUKEHUE U CITOCOOBI 1 1 0
ero onucanus"
11 [Tepsrrit 3akon HeroToHa. BexTop critbt 1 0 0 Etptlgg:l;l/?nT.G;ii(I)l(JC.)rILf/fane612
12 Bropoii 3akoH Herorona. [TpuHumn 1 0 0 bubmuoteka [JOK



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
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CYIEPIIO3UIIHH. https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HproToHA. 1 0 0 bubmuorexa [JOK
CyIepro3uius CHi https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMEHEHUE 1 0 0 bu6numoreka [IOK
3akoHOB HploTOHA https://m.edsoo.ru/ff0aeb6e
15 Cuna ynpyroctu. 3akoH ['yka 1 0 0 ]f?tptlgg:l;l/(r)‘r:.egiji(])f)(.)rllf/fanecaZ
JlabopartopHnast pabota «Ornpeaenenue bubmuorexa [JOK
16 KECTKOCTH TIPYKHHBI» . 0 . https://m.edsoo.ru/ff0aee28
17 3akoH BceMupHoro taroreHus. Cumna 1 0 0
TSOKECTH
18 Pemenne 3ama4d Ha IBMXKSHUE TE IO 1 0 0 bubnunoreka LIOK
JIEVICTBUEM CUJIBI TSKECTH. https://m.edsoo.ru/ff0af738
19 Bec Tena. HeBecomocTs U meperpysku 1 0 0 ﬁgggﬁ;iii?ﬁlﬁoﬁa%
20 N C3. [lepBast kocMHYecKasi CKOPOCTb. 1 0 0
21 Pemenwue 3a1a4 Ha MPUMEHEHHE 3aKOHA 1 0 0
BCEMHUPHOTO TATOTEHUS
22 Cuna Tpenus 1 0 0
23 Jlaboparopnas pabota "Onpenenenue 1 0 1 bubmuoreka [JOK
ko3 dunrenta Tpeus" https://m.edsoo.ru/ff0af8be
24 PCHIGHHC 3aJ1a4 Ha ABW)KCHUE TEJ MO 1 0 0
JCHCTBHEM HECKOJIBKUX CHII
o5 PGEHGHI/IG 3a7a4 Ha IBMKEHUE TEJ IO 1 0 0
JeCTBIEM HECKOJIBKUX CHUJIT
26 PaBHOBeCcHE MaTEepUAIBHON TOUKHU U 1 0 0 bubmuorexa [IOK
aOCOJTIOTHO TBEPJIOTO Teja https://m.edsoo.ru/ff0afb8e
27 Pemenne 3amay Ha npuMeHeHUe 1 0 0 bu6muoreka [JOK
YCJIOBUI paBHOBECHUS TeJ https://m.edsoo.ru/ff0af044
28 ?6061113}01111@“1 YPOK T10 TﬁMe 1 0 0
MexaHu4ecKue SIBJICHUS
29 Pemenue 3agau mo teme 1 0 0 bubnunoreka LIOK
"MexaHHU4ecKue sBJICHUS" https://m.edsoo.ru/ff0af5f8
30 KontposbHas pabota mo Teme 1 1 0 bubnuoreka [JOK
"MexaHHUECKUE SIBICHHS" https://m.edsoo.ru/ff0af33c
31 Nmnynbc Tena. 3aK0OH COXpaHEHUs 1 0 0 bubmuoteka [JOK
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HMITYJIbCA.

https://m.edsoo.ru/ff0afe36

32

33

PeakTtuBHOEe nBukenue. PerieHue 3agaq
Ha MPUMEHEHHE 3aKOHA COXPAHCHUS
AMITYyJIbCa

Mexanndeckas pa60Ta 1 MOIIHOCTb

bubnunorexa LIOK
https://m.edsoo.ru/ff0b02b4

34
35

36

Kunernueckas sueprus. Teopema o
KMHETUYECKOU SHEPrUu

PaGora cuiel TsKECTH

PaGora cunbl ynpyrocru.
Jlaboparopuas padota "Onpenencaue
paboThI CHIIBI YIIPYTOCTH IIPU MOABEME
rpy3a C UCIIOJIb30BAHUEM ITOIBHIKHOTO
U HEIIOABUXKHOrO 0JI0KOB"

37
38

39

40

Pemenue 3amay o reme "Padora u
MOIIIHOCTB"

3aKOH COXpaHEHMsI SHEPTUU.

Pemenue 3ana4 no teme "3akoH
COXPAHEHHUs UMITyJIbCA. 3aKOH
COXpaHEHHUs MeXaHU4ecKol sHeprun"”
O6o0mmaromuii ypok 1o teme "3aKoHbI
coxpanenus". KontponpHas pabora

bubnuoreka [{OK
https://m.edsoo.ru/ff0b0408

41

42

43

KomnebarennHoe asmxenue. BeanunHel,
XapaKTepu3ymlne KoiedarenpbHoe
JIBIDKEHUE

MaremaTndeckuii MasiTHHK.
Jlaboparopnas pabota "HccrnenoBanue
3aBUCUMOCTH TI€PUOJIa U YACTOTHI
Koye0aHuii HUTSHOIO MasiTHHKA OT €0
JUTHHEBT"

[IpyxuHHBINA MasTHUK. JlabopaTopHas
pabota "HccrnenoBaHue 3aBUCUIMOCTH
Neprojia U YacTOThl KojeOaHui
MPY>XUHHOI'O MasITHUKA OT MAaCChI I'py3a
Y )K€CTKOCTH MPY>KUHBIL."

bubmmoteka IIOK
https://m.edsoo.ru/ffOb07fa

bubmuoreka [{OK
https://m.edsoo.ru/ff0b096c

44

Pemrenue 3agad mo reMe
"MaTtemMaTHueCKUi U IPY>KUHHBII

but6mmoreka [IOK
https://m.edsoo.ru/ff0b0a84
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MasATHUK"

3aryxaromue KoieOaHusl.

bubnunoreka LIOK

45 BeinyxaeHnbie kosaebanus. Pe3onanc https://m.edsoo.ru/ff0b0db8
Pemienue 3a1a4 Ha BEIYUCICHHE
46 XapaKTEPUCTUK KOJIEOATETHHOTO
JIBHIKECHUS.
47 O06o0mmaromuii ypok 1o Teme bu6nmoreka [IOK
"Mexannuyeckue Kojebanus" https://m.edsoo.ru/ff0b197a
48 Mexann4deckre BOJIHBI. Buabl BOIH
bubnuoreka [{OK
49 Jlaa BOJHEL, https://m.edsoo.ru/ff0blaec
50 Pacnipoctpanenue BosH. Penienue Bu6mmoteka [JOK
3aj71a4 1o Teme "MexaHndecKkue BOJIHbI" https://m.edsoo.ru/ff0b197a
bubmuoreka [{OK
51 3By« https://m.edsoo.ru/ffOb21fe
52 Bricora, TeMOp ¥ IPOMKOCTb 3BYKa.
53 Pacmipoctpanenue 3Byka. CKOpocTh
3ByKa.
Oo6o0muiaronuii ypok 1mno reme
54
"Konebanus 1 BOIHBI"
55 KonTponbHas pabota mo Teme
"MexaHndeckue KoaeOaHus 1 BOIHEI"
MaraunTtHoe none. MarautHas
56 HHaL[yKuH; eOlfgeeJ:[en:Hne Ha?'[paBJ‘IeHI/Iﬂ bubmorexa LJOK
. https://m.edsoo.ru/ff0b23ca
MarHUTHON WHTYKITUH.
ST | mposomins e rorom. Saxon Amicps Bunorexa LIOK
. : ' https://m.edsoo.ru/ff0b25f0
[IpaBuiio neBoit pyku.
SIBneHue IEKTPOMAarHUTHON
58 uHAykun. JlaboparopHas pabota
"U3y4yeHue gaBieHUE 3IEKTPOMArHUTHOMN
UHIYKIUN"
59 DNeKTPOMarHuTHOE IoJIe. bubnmoreka [JOK
DIeKTPOMArHUTHBIEC BOJHBI https://m.edsoo.ru/ff0b2abe
60 Hcnonb30BaHKe AIIEKTPOMATHUTHBIX

BOJIH. [lIkana 37eKTpOMarHUTHBIX BOJIH.
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Oo6o0miaromuii ypok 1mo reme
"DNEeKTPOMarHuTHOE MOJIE.

but6mmoreka [IOK

61 DJIEeKTPOMArHUTHBIC BOJHBI". https://m.edsoo.ru/ffOb2fe6
KonTponbnas pabota
bubnmnoreka HOK
62 Cper. HMerountki caera. https://m.edsml)lo.ru/ff0b2c6c
63 3aKOH IPSIMOJIMHEUMHOTO
pacnpocTpaHEHHS CBETA.
64 OTtpakeHue cBeTa. 3aKOH OTPAKECHHUSI. bubmorexa LIOK
https://m.edso0.ru/ff0b31d0
65 [Tnockoe 3epkano. [loctpoenue Bu6mmoteka [JOK
1300pakeHus B INIOCKOM 3€pKaJle. https://m.edsoo.ru/ff0b3658
66 [Ipenomiienue cBeta. 3aKkoH Bbu6moreka [JOK
PETOMIIEHUS. https://m.edsoo.ru/ff0b38c4
6 mperowsenne eveta Homoe. Butmiorexa LIOK
oTpasKene. https://m.edsoo.ru/ffOb3aea
68 JIunza, xox my4eil B IUH3E. bubmmorexa LIOK
’ https://m.edsoo.ru/ffOb3c5c
[TocTpoenne n300paskeHsI B JIMH3E.
69 JlaGopatopnas pabora "[lonyuenue
N300paKeHUs MOMOILBIO coOOUpatroIIei
JUH3BI"
dopmyiia TOHKOHN JTUH3BI.
70 Jlaboparopnast pabora "IIpoBepka
(bopMyIIbI TOHKOM JTMH3BI"
bu6muoreka [JOK
71 Pemenne 3amau no reme "JIunza" https://m.e dS(%f).ru IFfOb3f2c
72 ['a3 xak ontuyeckas cucrema bubmmorexa [OK
https://m.edsoo.ru/ff0b444a
73 KonTponbhas pabora no teme bu6muoreka [JOK
"T'eomeTpuueckas onTuka" https://m.edsoo.ru/ff0b4206
bubnmoreka [JOK
& Jlucnepcns caera. https://m.edsg).ru/ffOcOa?e
75 Wutepdepentys u audpaxius cBera. Egg;ﬁ;;é;igﬁﬁlﬁ()b 4684
76 Habnronenue pazinoxeHus 0e10ro csera
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B CIIEKTD.

OmnbiThl Pesepdopaa u nimanerapuas

bubnunoreka LIOK

" MOJIENb aToMa https://m.edsoo.ru/ffOc0f4c
78 Hcnyckanue u morjonieHue cBeTa bubmuorexa [IOK
aromoM. Ilocrynatel Bopa. https://m.edsoo.ru/ff0cOe2a
Jlaboparopuas padota "Habmonenue
79 CIUIOIIHBIX U JIMHEWYAThIX CIIEKTPOB
ucyckanus'"
80 ?ggfﬁiﬁigﬁps;g;:;ﬁ cBeTa Bubmorexa HOK
. https://m.edsoo.ru/ff0c12a8
aToMaM#
81 PannoaktuBHOCTH. Anb(a-, 6eTa- u
ramMmma-u3Jy4eHUst
82 PanuoakTrBHBIE TpeBpaIeHUs Bubmorexa HOK
' https://m.edsoo.ru/ff0c144c
83 3aKOH paJIMOAKTUBHOTO pacnaja. bu6nunorexa LIOK
[Meprox mosnypacmaza. https://m.edso0.ru/ff0c1550
84 OTKpbITHE IPOTOHA U HEUTPOHA bubmorexa LHOK
’ https://m.edso0.ru/ff0c1672
85 Hyxknonnas Monens sjpa bubmorexa [TOK
: https://m.edsoo.ru/ffOc18ac
86 Pemenue 3anau no teme "CrpoeHune bubmuoteka [IOK
s7pa, PaJJMOaKTHBHBIC PEBpaICHUs" https://m.edsoo.ru/ff0clal4
bubnuotexa [JOK
87 FLnepHEIe peaxin https://m.edsg).ru/ffOclb4a
88 OHeprus CBA3M aTOMHBIX sIIEp
o | B Taoperopas o S 10K
" https://m.edsoo.ru/ff0c2126
paananuoHHOro (hoHa T03UMETPOM
90 Peakuuu cunTes3a u genenus saep. bu6nmnorexa LIOK
Jlenenue sipa ypaHa. https://m.edsoo.ru/ff0c1c58
o | e oy BuGnionss LOK
; https://m.edsoo.ru/ffOcld7a
dhoTorpaduu TPEKOB
92 TepmosinepHbIE peakuu.

O6o0maromui ypok 1o Teme
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"KBaHTOoBbIE ABICHUA"

93 Konrponsnas padora no reme 1 0 bubmuorexa [JOK
"KBaHTOBBIC SIBJICHUS" https://m.edsoo.ru/ff0c1e88
[ToBTOpEeHHE 1 0000IIIEHNE MaTepHalia

94 Kypca. Tema "MexaHU4YeCcKOe TBUKCHHE 1 0
U CIIO0COOBI ero onucaHus"

95 [ToBTOpEeHHE 1 0000IIIEHNE MaTepHalia 1 0 bubmuorexa [JOK
kypca. Tema "B3aumoneiictBue ten" https://m.edsoo.ru/ff0c223e
[ToBTOpenue u 06o0IIEeHNEe MaTepraa

96 Kypca. Tema "3akoHbI COXpaHEHUs B 1 0
MexaHuke"

g | bcbume s | ; Busmorea 101

) " https://m.edsoo.ru/ff0c245a
KOJIeOaHHS U BOJIHBI

98 [ToBTOpEeHME M 0000IIEHNE MaTepHalia 1 0 bubnnoreka [JOK
kypca. Tema "TeroBbie siBiacHus" https://m.edsoo.ru/ff0c2572

99 [ToBTOpEeHMe U 0060011IeHNE MaTepuaa 1 0 bubmmnoreka HOK
kypca. Tema "TenoBbie siBieHus" https://m.edsoo.ru/ff0c2a22

100 xypea, Tews “Snecpovarmmme 1 0 buGaorera LIOK

o " https://m.edsoo.ru/ff0c2b30
BosHBI", "CBETOBBIC SIBJICHUS

101 HToroBast KOHTpOJIbHAS paboTa 1 0 Eggg?;;ﬁe%asi(?rﬁ/ﬁ()c%sz

bubnunotexa LIOK

102 Obodmaromee nosToperne . 0 https://m.edsoo.ru/ff0c2d6a

OBUIEE KOJIMYECTBO YACOB I1O 102 13

[NPOT'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA30OBATEJIbHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

1. ®dwusuka, 7 xmacce/ Ileppimkun A.B., OOmecTBo ¢ OrpaHMYEHHOW OTBETCTBEHHOCTHIO
«IPODAY; AknnonepHoe odmectBo «M3narenscTBo «IIpocBemenne.

2. Owuszuka, 8 kmacc/ lleppimkuma A.B., OOmeEecTBO C OrpaHWYCHHOHW OTBETCTBEHHOCTHIO
«IPODAY; AxnnonepHoe odmectBo «M3narenscTBo «IIpocBemnieHne.

3. ®wuszuka, 9 xmacc/ Ilepprukun A.B., ['yrauk E.M., OOmectBo ¢ oOrpaHu4eHHOU
OTBETCTBEHHOCTHIO «J[PODAY; AkimonepHoe obmiecTBo «M3marenbetBo «IIpocBemeHue.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

7 KJIACC
1.Pabouas mporpamma. . dusuka. 7 — 9Kaccsl.
2. Ilporpammbl ocHOBHOTO o0Omiero ooOpasoBanusi. ®Puszmka. 7 — 9 xmaccel (aBTOPBI:

A.B.Ilepoimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Ieppmmkun A.B. ®usuka. 7 kimacc. Y4eOHHMK aisi 00I1eoOpa3oBaTENbHBIX YUPEKACHUH .
M.:Ipoda. 2013.

4. Jlykamuk B.W. CoopHUK BOmpOCOB U 3amad no ¢usuke. 7-9 xi. — M.: Ilpocsemenue, 2010. —
192c.

8 KVIACC
1. PaGouas mporpamma. @usmka. 7 — 9xinacchl.
2. Ilporpammbl  OocHOBHOro obmero oOpasoBanus. Pusuka. 7 — 9  Kjaccel
(aBTopsl:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. ['yTHHK).
3. Ileppikun A.B. ®usuka. 8§ kmacc. YueOHHK [Uisi 0OIIe00pa30BaTENbHBIX YUPESKICHHUH .
M.:JIpoda. 2019.
4. Jlyxamuk B.M. COopHHUK BOnpocoB M 3ajau no ¢usuke. 7-9 k1. — M.: IIpocemmenue, 2010. —
192c.
5. Mapon A.E. ®usuka. 7 xnacc: yyeOHO-MeToauueckoe nocodue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.
6. A.E. Mapon, E.A. Mapon CamocTosATenbHble U KOHTpOJIbHBIE paboTh-8 kiacc 2017 M.
Hpoda.
7. A.E. Mapon, E.A. Mapon, Céopaux Bornpocos u 3amau 2015 M. Ipoda.

9 KJIACC
1. Pabouas mporpamma. dusuka. 7 — 9kaccsl.
2. IlporpamMMbel  OcHOBHOro obmero oOpasoBanusi. @Pusuka. 7 — 9  KIaccel
(aBTopsl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHHK).
3. Heppiukun A.B. ®usuka. 9 kmacc. YueOHHK i 00IIe00pa3oBaTeNbHBIX YUPEXKICHUH .
M.:IIpocsemenue. 2021
4. Jlykamuk B.M. COopHHK BOIpocoB M 3agau mno ¢usmke. 7-9 ki. — M.: TIpocemenue, 2010. —
192c.
5. Mapon A.E. ®usuka. 7 knacc: ydyeOHO-MeToauueckoe nocobue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.: KoHTpoJbHBIC B CAMOCTOSTENIbHBIC PabOTHI 1Mo (pu3uke. 9 Kiacc: Kk yaeOHuKy A.B.
[Mepeimkuna, E.M. I'yrHuk «®usuka 9 kinace» / O.U. I'pomiieBa. — M.: U3narenbcTBo «DK3aMeH»,
2014.
6. Tectol o ¢usuke. 9 knacc: k yueoHuky A.B. Ilepoimkuna, E.M. I'yrhuk «®usuka 9 kmaccy /
O.U. I'pomreBa. — M.: U3narenscTBo «OK3amen», 2010.
7. ®usuka. 9 xnacc. Temaruyeckue TecTOBbIE 3aJaHus JUIs nmoarotoBku kK I'MA. / aBT.- cocr.:
M.B. boiinenko, O.H. Muponikuna. — AApocinasis: OOO «Akaaemus pazButusi», 2014.



IHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

7 KJIACC
1. Bubaroreka — Bcé mo npeamery «dusukay. — Pexxum goctyma: http://www.proshkolu.ru
2. BuneoonsiThl Ha ypokax. — Pesxxum nocryna: http://fizika-class.narod.ru
3. Enunas xoiuteknus mudpoBbIX 00pa3oBaTelbHBIX pecypcoB. — Peskum mocryma: http://school-
collection.edu.ru
4. VluTepecHbie MaTepHasbl K ypOKaM (HU3HMKH [0 TEMaM; TECThI 110 TeMaM; HarJIAAHbIe TOCOOHS K
ypokam. — Pesxxum moctyna: http://class-fizika.narod.ru
5. IludpoBeic 0Opa3oBaTenbHbIE pecypehl. — PeskuM moctyma: http://www.openclass.ru
6. DiekTpoHHbIC yUeOHUKH 110 pu3uke. — Pexxum mocryma: http://www.fizika.ru

8 KJIACC
1. bubnuoreka — Bcé mo npeamety «Pusukay. — Pexxum gocryma: http://www.proshkolu.ru
2. BuneoonsIThl Ha ypokax. — Peskxum mocryna: http://fizika-class.narod.ru
3. Enunas xoJutekims 1UQpOBbIX 00pa3oBaTelbHBIX pecypcoB. — Pexxum moctyma: http://school-
collection.edu.ru
4. VluTepecHble MaTepHasbl K yPOKaM (GHU3HMKH [0 TEMaM; TECThI 110 TeMaM; HarJIAAHbIe TOCOOHS K
ypokam. — Pexxum noctyna: http://class-fizika.narod.ru
5. udpossie 0Opa3oBarenbHbie pecypchl. — Pexxum goctyma: http://www.openclass.ru
6. DiekTpoHHbIC yueOHUKH 110 pu3uke. — Pexxum mocryma: http://www.fizika.ru

9 KJIACC
1. BuneoornsiTel Ha ypokax. — Peskum gocryma: http:/fizika-class.narod.ru
2. Enunas xoiutekius nupoBbIx 00pa3oBaTeabHBIX pecypcoB. — Pexxum moctyna: http://school-
collection.edu.ru
3. lnTepecHble MaTepHaibl K ypokaM (PU3HKH 110 TeMaM; TECTHI 10 TEMaM; HATJISITHBIC TOCOOus K
ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
4. ITudpossie 0OpazoBaTeabHbIE pecypcehl. — Pexxum qoctyma: http://www.openclass.ru
5. DnextpoHHbIe yueOHUKH 10 usuke. — Pexxum moctyma: http://www.fizika.ru
6. /lucrannuonnas 1mkoma Ne368 http://moodle.dist-368.ru/  Otkpeiteiii  kmace.  CereBoe
obpaszoBatensHOE coobmiecTBo. http://www.openclass.ru/node/109715
7. Enunas KOJUIEKIIUS nu(poBbIX 00pa3zoBaTenbHBIX peCypcoB.
http://schoolcollection.edu.ru/catalog/
8. denepasibHBIN HIEHTP UHPOPMAITMOHHO-00pa30BaTeIbHBIX pecypcoB. hitp://www.fcior.edu.ru/
9. UntepHer ypok. http://interneturok.ru/ru/school/physics/
10. I'azeta «1 cents0ps» marepuainsl o ¢usmke. http://archive.lseptember.ru/fiz
11. Aanmarmu pusmyeckux o0bekToB. http://physics.nad.ru/
12. XKwupas pusmka: o0yvaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
13. ®usuka.ru. http://www.fizika.ru/
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