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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo Qu3uke Ha ypOBHE OCHOBHOTO OO0IEro oOpa3oBaHMs COCTaBJeHAa Ha
OCHOBE MOJOXEHUI M TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpamMmbl BocnuTanuws W KoHIenmuu mpenojaBaHus y4eOHOTO
npeamera «Pu3mnkay.

Copepxanue  mporpaMMmbl 1o (u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTECTBEHHO-HAYYHOH TI'PaMOTHOCTH OOYYAIOIIMXCS W OpraHu3aluio H3ydyeHus (U3UKH Ha
NeSITeIbHOCTHOM ocHOBe. B mporpamMme mo ¢u3uke yYUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanmuzanuu TpeboBanuit PI'OC OOO K mIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMETHBIM  pe3yibTaraM  OOyueHHus, a  TakKe  MEXIPEJAMETHbIE  CBA3M
€CTECTBEHHO-HAYYHBIX YUEOHBIX IPEIMETOB Ha YPOBHE OCHOBHOI'O 00IIEro 00pa3oBaHMUs.

[Iporpamma 1o ¢pu3MKE yCTaHABIMBACT pacHpeiesieHHe y4eOHOro MaTepualia 1o rojam
o0ydeHust (1Mo Kjiaccam), NpenjgaraeT TPUMEPHYIO TMOCJIEI0BATEIbHOCTh H3YyYEHUS TEM,
OCHOBaHHYIK0 Ha JIOTUKE PAa3BUTHS NPEIMETHOrO COJEpXKAaHUS U y4€Te BO3PACTHBIX
0COOCHHOCTEH 00yYaromMnXCs.

[Tporpamma no ¢usuke pazpaboTaHa ¢ HEIbI0 OKA3aHUS METOJMYECKON MOMOIIN YUUTEIIO
B CO3/IaHUU paboyell MPOrpaMmbl 10 y4eOHOMY MPEIMETY.

Ou3MKa SIBIAETCS CUCTEMOOOPA3YIOLIUM /JIsl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJNIBKY (PU3MYECKHe 3aKOHBI JIeKaT B OCHOBE MPOIIECCOB M SIBICHUM, U3yd4aeMbIX XHUMHEH,
Ouonoruelt, actpoHoMueil 1 GU3NIecKoil reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MUpA, IpeNoCTaBisieT HaumOojee siCHble OOpas3lpl MPUMEHEHHMs HAy4dHOIOo MeToja
MO3HAHUS, TO €CTh CIIOCc00a MOIy4YeHUs JOCTOBEPHBIX 3HAHUN O MUpE.

Opna w3 rnaBHBIX 3a7a4 (U3MYECKOT0 00pa3oBaHUsl B CTPYKType oOIIero oopazoBaHus
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TIPAaMOTHOCTHM M HHTEpeca K Hayke Yy
o0ydJaronuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMpEIOJaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOIIMMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTb:

Hay4YHO OOBSACHSTH SIBJICHUS,
OLICHUBATh U TOHUMAaTh OCOOEHHOCTH HAYYHOI'O UCCIIEOBAHMUS;
MHTEPIPETUPOBATH JTAHHBIE U UCIIOJIb30BaTh HAYYHBIE J1OKA3aTEIbCTBA IS IIOJyUYEHUS BBIBOJOB.

[lenu wm3yueHust QU3MKM HA YpOBHE OCHOBHOI'O 0OIIero oOpa3oBaHUs ONpPEIEICHBI B
Konnenmnuu npenonasanus ydeOHoro npenmMera «®dusnka» B 00pa3oBaTeNIbHBIX OpPraHU3aLUAX
Poccuiickoit ®enepanuu, peaau3yrolmMX OCHOBHBIE 00111€00pa30BaTENbHBIE MPOrPaMMBL,
yrBepxkaA€HHON pemienneM Komernn MunncrepctBa npocsemienust Poccuiickoit denepannn
(mportokona ot 3 nexadbps 2019 r. Ne [IK-4BH).

Henu n3yvyenus Gpu3nku:
npuoOpeTeHne HMHTepeca M CTPEeMJIEHHMsI O0y4arommMxcs K HaydYHOMY H3YUEHUIO MPUPObI,
pa3BUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pasBUTHE MPEACTABICHUI 0 HAYYHOM METOJIE MMO3HAHU U (POPMUPOBAHHE HCCIIEI0BATENHCKOTO
OTHOUICHHUSI K OKPYXKAIOLIUM SIBJICHUSM;
dbopMupOBaHHE HAYYHOIO MHUPOBO33PEHHUS KaK pe3ysibTaTa U3yueHUs OCHOB CTPOECHMSI MaTEepUH
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3HKH;
dopMHpoBaHUE TpPeICTaBICHUH O posu (PU3MKH AN pa3BUTHs JPYrUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHil;



pa3BUTHE TMPEACTaBICHUN O BO3MOXHBIX cepax Oymymiel nmpodeccCHuoHaIbHON IesATeIbHOCTH,
CBSI3aHHOU C (PU3HMKOH, MOATOTOBKA K JTAJIbHEHIIEMy 0O0yUEHHIO B 3TOM HalpaBJICHUH.
JocTikenne STHX I1eneil mporpamMmbl 1o (U3MKe Ha YpPOBHE OCHOBHOTO OOIEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIONUX 3a1a4:
NpUOOpeTeHNEe 3HAHMKW O JUCKPETHOM CTPOCHHHM BELIECTBA, O MEXAHUYECKUX, TEIJIOBBIX,
AIIEKTPUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
npuoOpeTeHne yMEHUil OMHMChIBaTh M OOBSACHATH (PU3MUECKUE SBICHHS C HCIOJIb30BAHHUEM
MOJIy4YEHHBIX 3HAHUI;
OCBOEHHE METOJIOB PELICHHs MPOCTEUIINX PAcuETHBIX 3aJad C UCIHOJb30BaHUEM (U3MUYECKUX
MoJieleil, TBOPYECKHUX M MPAKTUKO-OPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUN HAOJIOAAaTh NPUPOAHBIC SIBICHUS ¥ BBIIOIHATH ONBITHI, J1A0OPATOPHBIC
paboThl U SKCIEPUMEHTAIbHBIE UCCIIE0BAHUS C UCIIOJIb30BaHUEM U3MEPUTEIHHBIX IPUOOPOB;
ocBoeHue MpuEMOB paboThl ¢ HHPOpManKel PU3NIECKOro CoAepKaHUsI, BKIIOYast HHPOPMAIIIO
0 COBPEMEHHBIX JOCTHKCHHUAX (PH3UKH, aHAIN3 U KPUTHIECKOE OLICHWBaHNE WH(POPMAIINH;
3HAKOMCTBO CO cdepamu MpodecCHOHATBHON eATSIBHOCTH, CBS3aHHBIMU C (DH3UKOH, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JJOCTHKEHUSIX (DU3HUECKON HAYKU.
Ha uzyuenue ¢usuku (0a30BbIii ypoBEHb) HA YPOBHE OCHOBHOTO 0O0IIEro o0pa3oBaHUS
oTBoAMTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIEINIO), B 9 KJ1acce — 102 yaca 3 yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme mno (Gu3mnke nepeyeHsb J1adopaTOPHBIX pabOT U OMBITOB HOCUT
peKOMEHAATENbHBIA XapaKTep, YUYUTENb JI€JaeT BBHIOOP MPOBEAECHUS J1a0OpPaTOpHBIX paboOT U
OIBITOB C YU4ETOM MHIUBUYaIbHBIX OCOOEHHOCTEN 00YyYarOIUXCsl, CIIUCKA SKCIIEPUMEHTAIbHBIX
3aJJaHui, MIpeaiaraeéMbIX B paMKaX OCHOBHOT'O TOCYJJapCTBEHHOT'O dK3aMeHa o (hU3HKe.



COJAEP)KAHUE OBYYEHUA
7 KUIIACC

Pazgen 1. ®u3uka u €€ poJib B MO3HAHUU OKPYKAKILEr0 MUPA.

®usuka — Hayka o npupoje. SAsnenus npuponasl. GU3NYECKUE SBICHUSA: MEXAHUYECKUE,
TEIUIOBBIE, AIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOpHI.
[TorpemHocTs u3mMepeHuii. MexxayHapoHas CUCTEMA €IUHUII.

Kak ¢usuka m apyrue ecrecTBEHHbIE HAyKH HM3y4yaloT Hpupony. EcTecTBeHHO-Hay4HbIN
METOJl IO3HaHWs: HaOJIOJEHHE, IIOCTAHOBKA HAyYHOIO BOIIPOCA, BBIIBUKEHUE THUIIOTES,
OKCIEPUMEHT TI0 TPOBEPKE THUMOTE3, OOBsACHeHHWE HaOmonaemMoro spieHus. Onucanue
bu3nYECKUX SIBICHUHN C IOMOIIBIO MOJEIEH.

Hemoncmpayuu.

MexaHuueckue, TeIIOBbIE, JIEKTPUUECKUE, MAarHUTHBIE, CBETOBBIC SIBJICHUSL.

dusnueckue npruOOpsl U MpoLeaypa IPSIMbIX U3MEPEHHH aHAIOTOBBIM B IU(PPOBBIM TIPUOOPOM.
Jlabopamopnwvie pabomot u onvimeol.

Omnpenenenue UeHbl JeIeHUs IIKAIbl U3MEPUTEIHLHOTO MPUoopa.

N3mepenne paccTOsTHU.

H3mepenune 00bEMa KUIKOCTU U TBEPIOTO TENA.

Ornpenenenre pa3MepoB MaJIbIX TEJ.

W3mepenne Temneparypsl IpU NOMOILIHU KUAKOCTHOTO TEPMOMETPA U IaTYMKA TEMIIEPATYPBI.

[IpoBenenune uccinenoBaHus MO MPOBEPKE I'MIOTE3bl: AAIBHOCTh MOJETA IIAPHUKA, MYIIEHHOIO

TOPU30HTAIIBHO, TEM O0JIbllIEe, UeM OO0JIbIlIe BBICOTA ITYCKA.

Pa3znea 2. [lepBoHayaibHbIe CBEJIeHUA 0 CTPOEHUHU BelleCTBA.

CrpoeHue BellecTBa: aTOMbl M MOJEKYJbl, HX pa3Mepbl. OIBITHI, JOKAa3bIBAIOIINE
JTUCKPETHOE CTPOCHHE BELIECTBA.

JIBukenune uacTull BemiecTBa. CBSI3b CKOPOCTHU JBHKEHHSI YaCTUL[ C TEMIIEpaTypOM.
bpoyHnoBckoe naBmxkenue, anddysus. B3aumonelicTBHe 4YacTHIl BeIIECTBA: MNPUTSDKEHHE U
OTTAJIKUBAHUE.

ArperaTHble COCTOSIHMSL ~BELIECTBAa: CTPOEHHME Ta30B, JKUJAKOCTEH M TBEPABIX
(kpucTayminyeckux) Ted. B3auMoCBsA3b MeEXJy CBONCTBAaMHM BELIECTB B Pa3HbIX arperaTHbIX
COCTOSIHUSIX M MX aTOMHO-MOJIEKYJSPHBIM cTpoeHHeM. OCOOEHHOCTH arperaTtHblX COCTOSIHUH
BOJIBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUKEHUS.
Habmronenue nudysun.
Habmonenue siBnenuil, 00bACHIAIOMUXCS TPUTSHKEHUEM WM OTTAIKMBAHUEM YaCcTHUI] BEIIECTBA.

Jlabopamopnwvie padbomot u onvimol.

OrneHka IraMeTpa aToMa METOJIOM PSIIOB (C UCToIb30BaHueM (pororpaduii).
OnbITh! IO HAOJIIOAEHUIO TEIJIOBOTO PACIIMPEHHS ra30B.
OnbITH IO OOHAPYKEHHIO IEHCTBUS CHII MOJIEKYJISIPHOTO MIPUTSKEHHUS.

Paszgea 3. /[BuskeHue U B3aUMOJAeiCTBHE TeJl.

Mexannueckoe JIBUKeHHE. PaBHOMepHOE U HepaBHOMepHOe JBHkKeHHE. (CKOpOCTb.
Cpenssist cKopocTb ITPY HEPAaBHOMEPHOM JBUKEHUH. Pacd€T yTH 1 BpEMEHH JBUKEHUS.



SBneHne wHepuuU. 3aKOH HHEPIUU. B3aumoaelcTBHE Ten KaKk NPUYMHA W3MEHEHUS
CKOpOCTH JBMXKEHHMsS Tel. Macca kak mepa uHepTHocTH Tena. IlnoTHocTe BemectBa. CBA3b
IUIOTHOCTH C KOJIMYECTBOM MOJIEKYII B €IMHUIE 00BEMA BEIIECTBA.

Cwia Kak XapakTepucThka B3aumojenctBus Tten. Cuma ynpyroctu U 3akoH ['yka.
W3mepenne cuiabl C NOMOIIBI JUHAMOMeETpa. fIBieHHe TArOoTeHHs W cuia Tsokectu. Cuna
TSOKECTH Ha Jpyrux miaHetax. Bec Tema. HeBecomocTs. CnojkeHue cuil, HAaIpaBJICHHBIX I10
ozHOI npsimoil. PaBHozelcTByronas cuil. Cuna TpeHus. TpeHHe CKOJIbKEHUS U TPEHHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

Habumronenne MexaHU4ecKOro IBUKEHUS Tela.

N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHHUS.
Habmtoienue siBieHUsI UHEPIIUH.

Habmoienue n3aMeHeHns: CKOpoCcTH MPH B3aUMOJICHCTBUH TeIl.
CpaBHeHue Macc 110 B3aUMOJIEHCTBUIO TEl.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJTHOM MPSMOH.

Jlabopamopnwsie pabomot u onvimeol.

OnpeneneHre CKOPOCTH PaBHOMEPHOTO ABMXKEHHUS (IIapuKa B KUAKOCTH, MOJENHU
AIIEKTPUYECKOTO aBTOMOOWIIS U TaK Jajiee).

Omnpenenenue cpeiHel CKOPOCTH CKOJIbKEHUS OpycKa WK IIapuKa [0 HAKIIOHHON IJIOCKOCTH.
Ornpezenenue mI0THOCTUA TBEPJOTO Tea.

OnbIThI, JEMOHCTPUPYIOIIME 33aBHUCHUMOCTh pacTshkeHus (aedopmanuu) MPYKUHBL  OT
IIPUJIOKEHHOM CHJIBI.

OnbIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CUJIbI TPEHUS CKOJIBKEHHUS OT Beca Tejla U XapakTepa
CONPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3znen 4. /laBjienne TBEPABIX TeJl, (KUAKOCTE U ra3oB.

JaBnenue. CriocoObl yMEHbBIIEHUS U YBETUUEHU JaBieHus. JlaBieHue ra3a. 3aBUCUMOCTb
JaBJIeHUs Ta3a oT 00béMa, Temneparypsl. Ilepenaua naBneHus TBEPABIMU TeaMH, KHUAKOCTIMU
u razamu. 3akoH llackans. [IHeBMaTnueckue MammHbl. 3aBUCUMOCTh JABJIEHUS JKUJKOCTU OT
rnyounsl.  [mapocratmdeckuii  mapamokc. CooOmarommecs cocyabl. [umapaBianueckue
MEXaHU3MBI.

AtMocdepa 3emnu u atrmochepHoe naBieHue. [IpuumHBI CyliecTBOBaHUS BO3AYIIHON
obonouku 3emnu. OnbiT Toppuuermmu. M3mepenue arMmocdepHOro naBieHusi. 3aBHCUMOCTh
atMoc(epHOro JaBieHHUS OT BBICOTHI Haa YpoBHeM Mops. [Ipubopsl 11 wu3MepeHus
aTMOC(hEepHOTO JTaBJICHHUS.

JlelicTBHE )KUJIKOCTU U Ta3a Ha MOTPYXKEHHOE B HUX Teo. BriTankuBaromas (apxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Hemoncmpayuu.
3aBUCHMOCTb /IaBJICHUS T'a3a OT TEMIIEPaTYphI.

[lepenaua naBieHUs KUIKOCTHIO U Ta30M.

Coobmaronyecs: Cocy/sl.

I'mppaBauyeckuit mpecc.

[IposiBnenue neicTBust aTMOCHEPHOTO TABJICHHS.

3aBUCHUMOCTh BBITAJIKUBAIOIIEH CHJIBI OT O0BbEMa MOTPYKEHHOM YacTH Tejla M IUIOTHOCTH
KUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOIIEH CUJTBI BECY BHITECHEHHON KUAKOCTH.



VYcnoBue mniaBaHus Te: IUIABAHWE WIM TOTPYKEHHE Tel B 3aBUCHUMOCTH OT COOTHOLIEHUS
IJIOTHOCTEN TEJIa U AKUJIKOCTH.

Jlabopamopuvie pabomsl u onvimol.

HccnenoBanue 3aBUCMMOCTU Beca Teja B BOJAE OT 00bEMa MOrpyKEHHOW B KMJIKOCTh YacTH
Tena.

OmnpeneneHne BhITAIKUBAIOIIEH CUIIbI, IEHCTBYIOIIEH Ha TEJIO, IOTPYKEHHOE B KHUIKOCTb.
[IpoBepka HE3aBUCUMOCTH BBITAIKMBAIOIIECH CWJIBIL, JEWCTBYIOLIEH HA TEIO B KUIKOCTH, OT
Macchl Tena.

OnbIThl, TEMOHCTPUPYIOIIHNE 3aBUCUMOCTh BBITAJIKUBAKOLIEH CHJIbI, ACHCTBYIOLIEH Ha TEIO B
XKHUJIKOCTH, OT 00bEMA MOTPYKEHHOH B KUAKOCTh YaCTH TeJa U OT INIOTHOCTH >KUKOCTH.
KoHcTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHME JIOAKM M OIpeneneHue  e€
rPpy30M0AbEMHOCTH.

Pa3zgea 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanuueckast pabota. MOIIHOCTb.

[IpocTpie MeXaHU3MBI: pblyar, OJIOK, HaKJIOHHas IUIOCKOCTh. IIpaBuiio paBHOBecus
pbiuara. [IpuMeneHnue mpaBuia paBHOBecHUs pblyara K OJOKY. «30JI0TOE€ MPABUJIO» MEXAHUKU.
KIIJ nmpocTbix MmexaHu3MoB. [IpocTbie MEXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. KuHermueckas W noTeHumaidbHas dHeprus. [IpeBpaiieHue
OJIHOTO BUJIa MEXaHUUECKON 3HEPTUU B JPYroil. 3aKOH COXPaHEHUs SHEPIHUH B MEXAHUKE.

Hemoncmpayuu.

[Ipumepsl POCTHIX MEXAHU3MOB.
Jlabopamopnwvie padbomot u onvimol.
Omnpenenenue paboOThl CUJIbI TPEHUSI MPU PAaBHOMEPHOM JBMKEHHM Teja MO TFOPU30HTAJIbHOMN
MOBEPXHOCTH.
HccnenoBanue ycnoBuil paBHOBECHUS pbluara.
N3mepenne KII/] HakTOHHON IITOCKOCTH.
W3yuyenune 3aK0Ha COXPAHEHUSI MEXaHUYECKOU SHEPI M.
8 KUIACC

Pa3nes 6. TensioBblie siBJICHUS.

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO--KHHETUUYECKON TEOpUU CTpOeHUs BeulecTBa. Macca
U pa3Mepbl aToMOB M MoJieKyl. ONbITbl, NOATBEP)KIAAIOIIME OCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUUECKON TEOPUH.

Mogenu TBEpAOrO, KHUIKOTO U Ta3000pa3HOro cocTosIHUM BemlecTBa. Kpucrannnueckue u
amopdusie Tena. OObsICHEHUE CBOMCTB Ta30B, )KUAKOCTEH U TBEPABIX TEJl HA OCHOBE MOJIOKEHUN
MOJIEKYJISIpHO--KMHETHYeCKO Teopuu. (CmaunMBaHuWE M KalWUISIpHbIE sIBIEeHUS. TerioBoe
pacIIMpeHHe U CKaTue.

Temneparypa. CBA3p TemmepaTypbl €O CKOPOCTbIO TEIUIOBOTO JABMJKEHUS YacTHII.
Buytpennsis sHeprus. CnocoObl HW3MEHEHHUS BHYTPEHHEW »JHEpPruM: TeIulonepenadya u
coBeplieHre padboThl. Buasl Teronepenaun: TeMmIONPOBOAHOCT, KOHBEKIUS, U3ITyYECHHUE.

KonnyecTtBo TemnoTel. YienbHass TEIIOEMKOCTh BellecTBa. TeriooOMeH M TerIoBOe
paBHOBecHe. YpaBHEHHE TerjioBoro OanaHnca. IlnaBineHue m oTBepAeBaHUE KPHCTALTMYECKUX
BEIIECTB. YeNbHas TemioTa raBieHus. [lapooOpa3oBanue u KoHueHcanus. Vcmapenue.
Kunenune. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTh TEMIIEPATYpPhl KUIICHHS OT
aTMOC(EpHOTO JaBICHHUS.

Bnaxnocts Bo3ayXa.



OHeprus TOmMBa. Y IeJIbHas TEII0Ta CrOpaHusl.

[Mpunmunsr pabotel TermoBbix aurartenedt KIIJ TemmoBoro aBurarens. TemioBble
JIBUTATENIN U 3aLUATA OKPYKAIOIIEN CPEIBL.

3aKOH COXpaHEHMsI U IPEBPALLCHNS DHEPTUU B TEIUIOBBIX IIPOLECCAX.

Hemoncmpayuu.

Habmronenne 6poyHOBCKOTO JIBHIKEHUS.
Hab6mronenue nuddy3uu.
HaOnronenue siBeHu cMaunBaHMsl ¥ KaIWUISIPHBIX SIBJICHUH.
HaOnroneHue TerinoBoro pacuMpeHus Teil.
M3MeHeHne naBIeHNS ra3a MpH U3MEHEHHH 00bEMa 1 HarpeBaHUH WIIH OXJIAXKICHUH.
[TpaBuiia u3MepeHus TEMIIEpPaTyphI.
Bunel Teronepenayu.
OxJaxieHue Ipu COBEPLIEHUN PaOOTHI.
HarpeBanue npu coBepuieHHH pabOThl BHEITHUMH CUJIAMHU.
CpaBHeHuE TEMI0EMKOCTEN Pa3INYHBIX BEILIECTB.
HaOnronenue kunexus.
HaO0nroneHue nocTosHCTBA TeMIIEpaTyphl IIPU IUIABICHUH.
Mopenu TEeIIoBbIX JBUTATEIEH.
Jlabopamopnwsie padbomot u onvimol.
OnbITh IO OOHAPYKEHHIO IEHCTBUSA CHII MOJIEKYJISIPHOTO MIPUTSKEHUS.
OneITHI IO BBIpAIIMBAaHUIO KPUCTAJUIOB IOBAPEHHOM COJIM MM caxapa.
OnbIThI 10 HAOJIOEHUIO TEIJIOBOTO PACIIMPEHUSI Ta30B, )KUJIKOCTEH U TBEPABIX TE.
Ornipezenienne 1aBieHUs BO3AyXa B OJJIOHE MINPUIIA.
OnbIThl, AEMOHCTPUPYIOLIUE 3aBUCUMOCTb JIaBJICHUS BO3yXa OT €ro 00bEMa U HarpeBaHUs WU
OXJIXKICHUS.
[TpoBepka runoressl JUHEMHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA JKUJKOCTH B TEPMOMETPUUYECKOM
TpyOKe OT TeMIepaTyphl.
HaOnronenne u3MeHeHUs] BHYTpEHHEM SHEpruu Teia B pe3ysibTaTe TeIulonepenadd U padoThl
BHEIIHUX CHUII.
HccnenoBanue sBiieHUs TEMIOOOMEHA MPU CMEIIMBAHUN XOJIOJHON U TOpsiueit BOJIBI.
OnpeneneHue KoJMYECTBA TEIUIOTHI, MOJIYyUYEHHOTO BOJOM MpPH TEIUIOOOMEHE € HarpeTbiM
METAJIIMYECKUM LIUIMHIPOM.
Omnpenenenue yneabHON TEIUIOEMKOCTH BELLIECTBA.
HccenenoBanue npouecca UCIapeHusl.
OmnpeneneHne OTHOCUTENIBHOM BIaKHOCTH BO3/yXa.
Omnpenenenue yenbHON TEIUIOTHI IUIABJICHUS JIBJA.

Pa3nes 7. JinekTpuyecKkue H MATHUTHBIE SIBJICHHUS.

Onektpuszanus Tenl. J[Ba poma IIEKTPUYECKUX 3apsAloB. BiaummonelcTBHue 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTb CHIJIBI B3aWMOJEWUCTBUS 3apSOKEHHBIX TEl OT BEJIUYHHBI
3apsI0B U PaCCTOSTHUS MEXKy TEIAMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nexkTpuueckoro nons. IIpuHuun cynepnozunun
AIIEKTPUYECKHUX MoJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu snekTpudecKux 3apsAIoB. DJIIEMEHTAPHBIN 3ieKkTpudeckuid 3apsa. CtpoeHue
atoMa. [IpoBOTHUKM U TUAIIEKTPUKU. 3aKOH COXPAHEHHUS AIEKTPUUIECKOTO 3aps/a.



DJIEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUSA DJIEKTPUYECKOrO TOKa. MCTOYHUKM
IIOCTOSIHHOTO TOKA. JIEHCTBUS 3JIEKTPUYECKOIO TOKa (TEIUIOBOE, XMMHUYECKOE, MAarHUTHOE).
DIIEKTPUUECKHUI TOK B )KMJIKOCTSIX U ra3ax.

Onektpuueckas uenb. Cuia Toka. OJnekTpuyeckoe HampspbkeHue. ConmpoTHBIICHHE
IPOBOAHMKA. YJIEIIbHOE CONPOTUBJICHHE BemecTBa. 3akoH Owma [uisi  ydacTka Lemu.
[TocnenoBarenbHOE U NapaIENbHOE COEJUHEHUE TPOBOJHUKOB.

Pabota 1 MOIIHOCTB 3JIEKTPUUECKOIO TOKA. 3akoH Jxoyns—JleHna. DnekTpuueckue Henu
U TIOTpeOUTENH 3IEKTPUUYECKOM sHepruu B ObITy. KopoTkoe 3ambikaHUe.

[TocrosiHHble MarHuThl. B3anMopelicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe IoJie.
MarunuTtHoe noJie 3eMJIM U €ro 3Ha4eHHE s ®KU3HU Ha 3emie. OnbiT Dpcerena. MarnutHoe mosie
ANEKTPUYECKOTO TOKa. [I[puMeHeHne 3JIEKTPOMarHuToB B TEXHHUKE. [[eCTBME MAarHUTHOTO MOJIA
HAa T[POBOJHUK C TOKOM. OJEKTPOJABHUraTeslb IOCTOSHHOrO Toka. lcmonb3oBaHue
JNIEKTPOABUTATENICH B TEXHUUECKUX YCTPOICTBAX U Ha TPAHCIOPTE.

Oneitel  @apagness. SIBneHue  aneKTpomMarHuTHOM  uHAykuuu. IlpaBuio  JleHna.
Onektporereparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM HHEPruu. ODJIEKTPOCTAHIMU Ha
BO300HOBJISIEMBIX HCTOYHHUKAX YHEPTHH.

Hemoncmpayuu.

DneKkTpu3anus Ted.

JIBa posa aeKTpUYECKUX 3aps/10B U B3aUMOJICHCTBUE 3aPSKEHHBIX Tell.
Y CTpOMCTBO U AEUCTBUE JIEKTPOCKOIIA.

DnekTpocTaTHuecKas HHIYKIIHS.

3aKOH COXpaHEHMsI AJIEKTPUUECKUX 3apsiI0B.

[IpoBOIHUKY U AUDIIEKTPUKH.

MonenrpoBaHie CUIOBBIX JTUHUI SIEKTPHUUECKOTO TOJIS.
VIcTOYHUKH TOCTOSTHHOTO TOKA.

JIeficTBHS 2IEKTPUYECKOTO TOKA.

DIIEKTPUUECKHUI TOK B )KUJIKOCTH.

I"az0BbIii pa3psa.

W3mepenne cuiibl TOKa aMIepMETPOM.

H3mepeHne 37eKTpUUeCcKOro HapsKEHUs! BOIBTMETPOM.

Peoctar 1 mMara3us conpoTHBICHUH.

B3auMozeiicTBuE TOCTOSIHHBIX MarHUTOB.

MopenupoBaHue HEBO3MOKHOCTH Pa3AesIeHUs MOTOCOB MAarHUTA.
MopenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.
OmneiT OpcTena.

MarsnuTHoe 1noje Toka. JJIeKTPOMArHuUT.

JlelficTBe MarHUTHOTO MOJI HA MPOBOJHUK C TOKOM.
DNEeKTPOABUTaTENb TOCTOSIHHOTO TOKA.

HccnenoBanue sBJI€HUS JIEKTPOMATHUTHONW HHAYKIIHH.

Onbitel @apages.

3aBUCUMOCTD HaIpaBJiICHUs! MHAYKIIMOHHOTO TOKA OT YCIOBUN €r0 BO3SHUKHOBEHHMS.
DneKTporeHepaTop MOCTOSIHHOTO TOKA.

Jlabopamopnwvie padbomot u onvimol.

OnbITH MO HAOTIOEHUIO DIIEKTPU3AIUHU T€Nl MHAYKIIUEH U MPU COMTPUKOCHOBEHUHU.
HccnenoBanue nelcTBUS JIEKTPUUECKOTO MOJIsl HA TPOBOJHUKH U TUAJIEKTPUKH.
CoOopxka u mpoBepKa padOThI AMEKTPUIECKOH MU MOCTOSHHOTO TOKA.



W3mepeHne u peryampoBaHue CUIIbI TOKA.
N3MepeHne U peryampoBaHUe HAPSKEHHUS.
HccenenoBanue 3aBUCHUMOCTH CHIIBL TOKA, HIYIIETO 4YE€pe3 pe3UCTOp, OT CONPOTUBIICHUS
pe3ucTopa 1 HaNpsKEHUS Ha PE3UCTOPE.
OnBbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUUECKOTO COMPOTUBIIEHUS IPOBOJHUKA OT €r0
JUTMHBI, TUTOIIA/IA MOIIEPEYHOr0 CEYEHU U MaTepuaa.
IIpoBepka mnpaBuia CIOXKEHHUS HANOPSDKEHUA NPU  IMOCIEIOBATEIIBHOM COCIWHEHUU JBYX
PE3UCTOPOB.
IIpoBepka npaBuia sl CUIIbI TOKA MTPU NapaJIeIbHOM COEAMHEHUHU PE3UCTOPOB.
Onpenenenne pabOTHI AIEKTPUUYECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.
Onpenenenne MOIHOCTH 3JIEKTPUUYECKOT0 TOKA, BBIIEIAEMON Ha PE3UCTOPE.
HccenenoBanue 3aBUCUMOCTH CHJIbI TOKA, UIIYILIETO YEpe3 JaMIIOUKY, OT HAIPSHKEHUS Ha HEll.
Onpenenenne KIIJ[ narpeBarens.
HccnenoBanne MarHuTHOrO B3aMMOJIEHCTBUS IOCTOSSHHBIX MArHUTOB.
N3yyenne MarHuTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB MPU UX OOBEIMHEHUU U Pa3/ICIICHUH.
HccnenoBanue 1eMCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnBbIThL, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIBI B3aUMOJCHCTBUS KATYIIKUA C TOKOM M MarHuTa
OT CWJIbI TOKA M HAaIlPaBJICHUS TOKA B KATYIIKE.
N3ydenune aeicTBUS MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.
KounctpynpoBanue u usydenue paboThl AIEKTPOABUTATEINS.
N3mepenne KI1/] anekTpoaBuraTenbHOM YCTAHOBKH.
OMBITEI IO UCCIICIOBAHUIO SBJICHHS AJICKTPOMArHUTHOW MHAYKIIMH: WCCIEAOBAaHUE M3MEHEHUMN
3HAYEHUS U HAITPABJICHHS] MHIYKIIHOHHOTO TOKA.

9 KJIACC

Pa3pnen 8. Mexanuyeckue siBJICHUS.

Mexanuueckoe aBmkeHue. MatepuanbHas Touka. Cuctema orcyéra. OTHOCUTEIBHOCTH
MEXaHWYECKOTO JBHKEHHs. PaBHOMEpHOe mpsMoIMHENHOEe ABMXKeHHE. HepaBHOMepHOe
IpsIMOJIMHENHOE ABMKeHHE. CpenHsAss M MIHOBEHHAs CKOPOCTh Tejla IPH HEPAaBHOMEPHOM
JBHKECHUH.

VYckopenue. PaBHoyckopeHHOe npsMonuHeiHoe aBrkenne. CBoooiHoe naaeHue. OmnbIThI
[Nanunes.

PaBHOMepHOe nBMXeHHE Mo OKpykHOcTH. Ilepuon u wacrora obpamieHus. JIuneitHas u
YIII0Bast CKOPOCTH. LIEHTPOCTPEMUTENBHOE YCKOPEHHE.

IlepBbiit 3akoH HproToHa. Bropoii 3akoH Herotona. Tperuit 3akoH Herotona. IIpuHimn
CYNEPIIO3UIUHN CHIL.

Cuna ynpyroctu. 3akoH I'yka. Cuiia TpeHMs: CUiIa TPEHUS CKOJB)KEHHUS, CUJa TPEHUs
IIOKOS1, APYTUE BUBI TPCHUS.

Cuna TSKECTH U 3aKOH BCEMHUPHOTO TSITOTEHHS. YCKOpPEHHE CBOOOIHOrO TMaJeHUs.
[Bmwxenne mmaHer Bokpyr Connna. IlepBas kocmmueckass ckopoct. HeeecomocTs u
[EepPErpy3KHu.

PaBHOBecue MaTepuaabHON ToOUukH. AGComOTHO TBEPIOE Teno. PaBHoBecue TBEPIOTO Tena
C 3aKpEIUIEHHOM OChIO BpalleHusl. MoMeHT cuiibl. LIeHTp TshkecTw.

Umnynec Tena. M3ameHenue umnyinbca. Mmmynbc cunbl. 3aKOH COXpaHEHUs HMMITYJIbCA.
PeaktuBHOE nBUXKEHUE.



Mexanudeckas paboTa W MOITHOCTh. PaboTa cuil TsDKECTH, YNpyroctu, TpeHus. CBs3b
sHepruu u paboTel. [loTeHIManpHAs SHEPrus Tena, MOTHSATOTO HaJ TOBEPXHOCTBHIO 3EMIIU.
IToTrenumanbHas 3HEprus cxarou npyxuHsl. Kunernyeckas sneprus. Teopema 0 KHHETUYECKON
SHEPruu. 3aKOH COXPAHEHUS MEXaHUYECKOW SHEPIUH.

Hemoncmpayuu.

HabumroneHne MexaHn4eCcKOro IBUKEHUS Tejla OTHOCUTEIbHO Pa3HbIX TEJl OTCUETA.

CpaBHeHuE NyTeH U TPAGKTOPUN ABM)KEHUS OJJHOTO U TOT'O )K€ TeJIa OTHOCUTEIBHO Pa3HBIX TEJ
OTCYETA.

N3mepeHre CKOpOCTH U YCKOPEHUs MPSMOJIMHENHOTO IBUKEHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOTO JIBUKEHHUSI.

HabumroieHne ABM>KEHUs Tejla 0 OKPYKHOCTH.

Habmoienue MexaHMYecKUX SIBICHUH, MPOUCXOAAIUX B cucTteMe orcuéra «Tenexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JBUKEHHH OTHOCUTENIbHO KaOuHeTa (PU3HUKH.

3aBUCHUMOCTb YCKOPEHMSI T€JIa OT MaccChl TeJla U JIEHCTBYIOIIEH HA HETO CUJIBL.

Habumronenne paBeHcTBa CUJl IPU B3aUMO/IEHCTBUU TEJL.

W3meHenue Beca Tena npyu yCKOPEHHOM JIBH)KEHHH.

[lepenaya nmmynbca Ipu B3aUMOJEHCTBUU TEI.

[TpeoOpa3zoBanus SHEPTUM NIPU B3aUMOAECHCTBUH TEJl.

CoxpaHeHue UMITYJbca IPU HEYIPYTOM B3aUMOAECHCTBUM.

CoxpaHeHue UMITYJIbca IPU a0COMOTHO YIPYTOM B3aUMOICHCTBHH.

Habmtoienue peakTUBHOTO IBHKEHUS.

CoxpaHeHue MEXaHUYECKOW IHEPTUH NPU CBOOOIHOM I1a/IEHUU.

CoxpaHeHre MEXaHUYECKOW SHEPTHH MPU JBUKEHUHU Teja MO ACUCTBUEM TIPY>KUHBI.

Jlabopamopnwvie pabomot u onvimeul.

KoHcTpynpoBanue TpakTta Uil pa3roHa M JajJbHEUIIEro paBHOMEPHOTO JIBHXKEHMS IIApUKaA WIH
TEJIEKKH.

Omnpenenenue cpeqHeil CKOPOCTH CKOJIBXKEHUsSI OpycKa WM JIBUYKEHHS I1IapuKa M0 HAKJIOHHOMN
MJIOCKOCTH.

OrnpezneneHre yCKOpeHUs Tena Npyu paBHOYCKOPEHHOM JBUKEHUH 110 HAKJIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MyTH OT BpPEMEHUM NPU PAaBHOYCKOPEHHOM JBI)KEHHM 0e€3
Ha4yaJbHOU CKOPOCTH.

[TpoBepka TUIOTE3bI: €CIHM MPH PAaBHOYCKOPEHHOM JIBIKEHUH 0€3 HAa4adbHOM CKOPOCTH IYTH
OTHOCSITCS KaK psAJl HEYETHBIX YHCEIl, TO COOTBETCTBYIOIINE MPOMEXYTKHA BPEMEHU OJIMHAKOBBI.
HccnenoBaHue 3aBUCUMOCTH CHIIbI TPEHUS CKOJIBKEHUSI OT CUJIbI HOPMaJIbHOTO JaBJICHHUS.
Ornpenenenne ko3P huieHTa TPEHUSI CKOIBKESHHUS.

Ornpenenenne KECTKOCTU MPYKUHBI.

Omnpenenenne pabOThl CUJIBI TPEHHS MPU PABHOMEPHOM JBHKEHHH Tella MO TOPU30HTAIBLHOM
MOBEPXHOCTH.

Omnpenenenne paboThl CUJIBI YIIPYTOCTU MPU MOJbEME TPy3a C UCHOIb30BaHUEM HEIMOIBHKHOTO
Y TIOJIBUYKHOTO OJIOKOB.

N3yuenue 3aKoHa COXpaHEHUs! SHEPTUU.

Pa3znen 9. Mexann4yeckue Koj1e0aHUS M BOJIHBI.

Konebarenbnoe nBmkenune. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHWIA: TEpUO, 4YacToTa,
aMmIiuTyna. Marematuueckuil W NPYKUHHBIM MasTHUKM. lIpeBpailieHne 5sHepruu mnpu
K0JIe0aTEIbHOM JIBHKEHUH.



3aryxatomue konebanus. BeiHyxnenasle konebanus. Pesonanc. MexaHndeckue BOJIHBI.
CaoiicTBa Mexannueckux BoJH. [IpogonapHbie U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacripocTpaHeHus. MexaHn4ecKue BOJHBI B TBEPIOM TeJIE, CEUCMUYECKUE BOIHBI.
3Byk. ['pomMKOCTb 3ByKa U BbicOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK U ylIbTpa3BYK.
Hemoncmpayuu.
Habmonenue xonebanuii Tex moJ1 AEUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
HaGmronenue xonebanuii rpy3a Ha HUTH U Ha TIPYKHUHE.
Habmroienue BeIHYXIEHHBIX KOJIeOaHU U pe30HaHca.
PacnipocTpanenre npoAoiabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HaoGmtonenre 3aBUCMMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKYCTHUYECKHI pe30HaHC.
Jlabopamopuwvie padbomot u onvimol.
Omnpenenenne 4acToThl U Neproia KojaeOaHuit MaTeMaTHYecKOro MasTHUKA.
OmnpeneneHne 9acTOTH U Mepro/Ia KoineOaHui MPy>KUHHOTO MasITHHKA.
HccnenoBanue 3aBUCMMOCTH TIeproIa KOJIeOaHU TIOIBEIIICHHOTO K HUTH IPy3a OT JUTHHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIeproia KojeOaHUi MPyKMHHOTO MasiTHUKA OT Macchl Ipys3a.
[TpoBepka HE3aBUCHMOCTH MEPHOJIa KoJieOaHH rpy3a, MOBEIIEHHOTO K HUTH, OT MaccChl rpys3a.
ONBITHI, JEMOHCTPUPYIONIME 3aBUCHUMOCTh TEpHOaa KoJeOaHWH NPYKHMHHOTO MAasTHHKA OT
MacChbl I'py3a U )KECTKOCTU IIPYKUHBI.
H3mepenne yckopeHus CBOOOIHOTO MaJACHHUS.
Pa3pnen 10. DiiekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.
DNIEKTPOMAarHuTHOE T0JIe. DJIEKTPOMarHUTHbIE BOJIHBL. CBOMCTBA 3JEKTPOMArHUTHBIX
BosH. [lIkana 35eKTpoMarHuTHEIX BOJH. Mcrionb30BaHKEe 3JIEKTPOMArHUTHBIX BOJIH ISl COTOBOM
CBSI3U.
DJeKTpoMarHuTHas npupoza csera. CKopocTh cBeTa. BoHOBbIE CBOMCTBA CBETA.
Hemoncmpayuu.
CBoiiCTBA 2JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOMCTBA CBETA.
Jlabopamopuvie pabomol u onvimol.
N3yuenune CBONCTB AJIEKTPOMArHUTHBIX BOJIH C TTIOMOIIbIO MOOUITLHOTO Tele(oHa.
Pa3nen 11. CBeToBble siBJI€HHS.
JlyueBass monens cBera. Mcrounuku cBeta. [IpsimonuHeliHOe pacmpocCTpaHEHHE CBETa.
3armenust Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3aKkoH OTpaKEHUs CBETA.
[Tpenominienue cBera. 3akoH npeomiieHus cBeta. [lolHOe BHyTpeHHEee OTpaKeHUE CBETa.
Hcnonp3oBaHMe MOTHOTO BHYTPEHHETO OTPAKEHUSI B ONITUYECKUX CBETOBOJIAX.
Jlmnza. Xox nyweit B mumH3e. Omnrtuyeckas cucrema ¢oToamnmapara, MHKPOCKONa U
Teneckona. ['ma3 kak onTuueckas cucreMa. bim3opykocTs U JalIbHO30PKOCTb.
Pasnosxenune 6enoro cera B ciekTp. OnbiTel HhtoToHA. Cli0’keHuE CIeKTpaibHBIX 1IBETOB.
Hucniepcus ceera.
Hemoncmpayuu.
[IpsiMonuHetHOE pacpoCTpaHEHUE CBETA.
OtpaxxeHue cBeTa.
[Tomydyenue n300pakeHUI B INTIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaJiax.
[Ipenomnenue cera.
Onrtuyeckuii CBETOBO/I.
Xox nydeil B cobuparoiieil JuH3e.



XoJ aydeil B pacCenBaloOIIeH JIMH3E.
[Tony4yeHnue n300paxeHni C MOMOIIBIO JIMH3.
[Tpuniun neictBus doroarnmapara, MUKPOCKONA U TEIECKOIIA.
Mopens riasa.
PaznoxeHnue 6e10ro cBera B CIEKTP.
[Tony4yenue 6e10ro cBeTa Mpu CIOKECHUH CBETA Pa3HBIX [[BETOB.
Jlabopamopuvie pabomol u onvimol.
HccnenoBaHue 3aBUCUMOCTH yIjla OTPa)KEHUSI CBETOBOIO JIyda OT yIJla MaeHHsL.
N3yueHne xapaKTepUCTUK U300pakeHUs MpeMeTa B IIIOCKOM 3epKale.
HccnenoBanue 3aBUCMMOCTH yIJIa IIPEJIOMIIEHUSI CBETOBOTO Jiyya OT yIJja MaJeHUsl Ha TPaHULE
«BO31YX—CTEKIJIO».
[TomyyeHnue n300pa>keHUiA ¢ TOMOIIBIO COOUpAIOIIEH JTUH3HI.
Onpenenenue GOKYCHOIO PaCCTOSHUS U ONTUYECKOHN CHUJIbI COOMpArOILEH JIMH3BL.
OnBITH IO PA3TIOKEHHIO OEIOTO CBETA B CHEKTP.
OnbITH IO BOCTIPHUSTHIO IIBETA IPEMETOB MPU MX HAOIIOICHUH Yepe3 IIBETOBBIC (PHIIBTPHI.

Pa3zgen 12. KBaHTOBLIC SIBJICHUS.

OmnsiThl Pesepdopna n nnanerapHas mozens aroma. Moaens atoMa bopa. Mcnyckanue u
IIOTJIOIIEHNE cBeTa aTOMOM. KBaHThI. JInHENYaThIe CIIEKTPBI.

PamunoaktuBHOCTE. Anbda-, Oeta- W ramma-usnydeHus. CTpOCHHE aTOMHOIO sijipa.
HyknonHnas Mopens atoMHoro sijapa. M3zoromsl. PaanoakTtuBHble mpeBpamieHus. Ilepuon
HOJIypaciaaa aTOMHBIX siiep.

SAnepHble peakiyy. 3aKOHbI COXPaHEHUsI 3apsSA0BOIO U MAacCOBOI'O YHUCEI. DHEPIHUs CBA3U
aToMHbIX saep. CBsa3p Macchl U SHepruu. Peakumu cuHTe3a W JeneHus saep. Mctounuku
sHepruu CousiHIa U 3BE3 1.

SAnepnas sHepreruka. /leiicTBus paguoaKTUBHBIX U3IYYEHUIN HA KHUBbIE OPraHU3MBbI.

Hemoncmpayuu.

CrieKTpbl U3JIy4€HUs U TIOTJIOMICHHUS.
CrneKTpbl pa3IMYHbIX I'a30B.
CrnexTp Boaopo/a.
Habmonenue tpekoB B kamepe BuibcoHa.
Pabora cuéTunka MOHU3UPYIOIIMNX U3TYyUECHU.
Perucrpanus usinydeHus IpUPOIHBIX MUHEPAJIOB U MPOJYKTOB.
Jlabopamopuvie padomol u onvimel.
Habumroenre CrulonHbIX U IMHEWYaThIX CIIEKTPOB U3TY4YECHHUS.
HccnenoBaHue TPEKOB: U3MEPEHNUE SIHEPTUH YACTHUIIBI IO TOPMO3HOMY IyTH (110 (hoTOrpadusim).
N3mepenue painoakTUBHOTO (hoHa.

IToBTOpHTEIBLHO-0000 A0 MOIYIb.

[ToBTOpUTENBEHO--0000IIAIONINIT  MOAY/Ab MpeAHAa3HAuYeH JMJi1 CUCTeMaTHu3aluu U
0000111eHUS TPEIMETHOTO COIEP KAHMSI U OIbITA 1€ATEIbHOCTH, IPUOOPETEHHOTO MTPH U3YUYEHUU
BCEro Kypca (PM3MKH, a TakXKe JUIsl MOATOTOBKM K OCHOBHOMY T'OCYAAPCTBEHHOMY 3K3aMEHY I10
¢du3uke 17151 00yJaroUIMXCsl, BHIOPABIINX ITOT YUeOHBIN MpeaMeET.

[Ipy w3ydyeHUHM JAHHOTO MOJYJS pealu3yloTCd M CHCTEMaTU3UPYIOTCS  BUIbI
NEeSTeIbHOCTH, Ha OCHOBE KOTOpBIX oOecreuuBaeTcs JOCTHKEHHE TPEAMETHBIX U
METaNpPeIMETHBIX IJIAaHUPYEMBIX pE3yIBTaTOB o0yuyeHus, dbopmupyercs
€CTECTBEHHOHAYYHAsTPaMOTHOCTh: OCBOEHHUE HAay4YHBIX METOJOB MCCIEI0BAaHUS SIBJICHUN



OPUPOABl U TEXHHUKHU, OBJIAJICHME YMEHUAMU OOBICHATH (DU3HUECKUE SIBICHHUSA, NPUMEHSSA
MOJYyYECHHBIE 3HAHUS, PEIIATh 3a/1a4M, B TOM YHCIIE KAYECTBEHHBIE U IKCIIEPUMEHTAIbHBIC.
[IprHIMIIMATBHO AEATEIPHOCTHBIA XapaKTep JAHHOTO pas3fena peajus3yercs 3a CUET TOro,
4yTO 00y4arouIuecs BRIMOIHIIOT 33aHNSI, B KOTOPBIX UM MpeJiaraeTcs:
Ha OCHOBE IMOJIYYE€HHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBICHATH (U3UUYECKUE SIBICHUS
B OKPYKaroUIEH IPUPOAE U NOBCEIHEBHOM KU3HU;
MCIIOJIb30BaTh HAYYHBIE METOIBI MCCIEAOBAHUS (PU3NYCCKUX SBJICHHMA, B TOM YHCIE IJIs
MIPOBEPKU THIOTE3 U MOJYYEHUSI TEOPETHUECKUX BBIBOJIOB;
OOBSCHATH HAay4YHbIE OCHOBBI HambOojee BaXXHBIX JIOCTHXKEHUN COBPEMEHHBIX TEXHOJOTH,
HalpUMEP, MPAKTUYECKOTO HCIOJb30BAHMUS PA3JUYHBIX HCTOYHUKOB OSHEPrUM Ha OCHOBE
3aKOHA NPEBPALICHUS U COXPAHECHHS BCEX M3BECTHBIX BUJOB SHEPTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuenue ¢Qu3Mku Ha YpPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHMsI HANpaBiIeHO Ha
JOCTHKEHUE TMYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3yIbTATOB.

B pesymbraTte wu3ydeHus (U3MKM HA YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Y
oOyuJatomerocst 0yayT chOpMUPOBAHBI CIICAYIONINE JIMYHOCTHBIE PE3YJIbTAThl B YACTH:
1) mnaTpuoOTHYeCKOro BOCIIUTAHUSA:
— TPOSIBIICHUE WHTEpeca K HCTOPHH U COBPEMEHHOMY COCTOSIHUIO POCCHUHCKON (u3mdeckoi
HaAYKU;
— LIEHHOCTHOE OTHOIIEHHUE K TOCTHKEHUSM POCCUNCKUX YUEHBIX--(DU3HKOB;
2) rpaKJIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:
— TOTOBHOCTh K AaKTUBHOMY YYacTHIO B OOCYXJEHHUU OOIIECTBEHHO3HAYMMBIXH STHYECKHX
po0JIeM, CBSA3aHHBIX C PAKTHYSCKUM TPUMEHEHHUEM JTOCTHKCHUN (DU3HKWY;
— OCO3HAHUE BAXXHOCTU MOPATBbHO--3TUYECKHUX MMPUHIIUIIOB B JEATEILHOCTH YUEHOTO;
3) 3cTeTH4eCKOro BOCIIMTAHUS:
— BOCHpPUATHE ACTETUYECKUX KauecTB (U3MUECKON HayKHu: €€ TapMOHHMYHOTO IOCTPOCHHS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) HEeHHOCTH HAYYHOI'0 O3HAHUSA:
— OCO3HAHHME LIEHHOCTH (PU3MYECKOW HAyKM KaK MOIIHOTO HMHCTPYMEHTa MO3HAHUS MHpA,
OCHOBBI Pa3BUTHS TEXHOJIOTHH, BayKHEHIIIEH COCTABISIONIEH KYIbTYpHI,
— pa3BUTHE HAYYHOM JIFOOO3HATEIBHOCTH, MHTEPECA K UCCIIEI0BATEIBLCKON IEATEIbHOCTH;
5) dopmupoBanusi KyJbTYypPbl 310POBbs U IMOIUOHAJIBLHOTO 0JIATONOJIYYMSI:
— OCO3HaHHUE LIEHHOCTHU Oe30macHoro obpas3a >KM3HM B COBPEMEHHOM TEXHOJOTHYECKOM MHpE,
BaXHOCTU TpPaBHJI OE30MAaCHOTO MOBEAEHUS Ha TPAHCIOPTE, HA JOpOrax, ¢ JIEKTPUUYECKUM U
TEIJIOBBIM 000pYZIOBAaHUEM B JOMAIIHUX YCIOBUSX;
— copMHUPOBAHHOCTH HaBBIKA pe(IeKCUU, TPU3HAHUE CBOETO MpaBa Ha OMIMOKY M TAaKOTO Ke
1paBa y JIpyroro 4ejoBeKa;
6) TPY10BOr0 BOCIIUTAHUSA:
— AKTUBHOE YyYacTHe B DPEIICHUHM MPAKTUYECKUX 3a/1ad (B paMKax CeMbH, 00pa3oBaTelbHON
OpTraHHu3aIfy, TOpoJia, Kpasi) TEXHOJIOTMUECKON U COIMATbHON HAMPaBICHHOCTH, TPEOYIOIINX B
TOM 4ucle U GU3NYECKUX 3HAHHUIA,
— WHTEpEC K MPaKTHIECKOMY U3yYEHHIO PO eccHii, CBSI3aHHBIX ¢ (PU3UKOI;
7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:
— OpHUEeHTalus Ha TpUMEHeHHE (QU3WYECKUX 3HAHWM IS pelleHus 3a7ad B 00JacTu
OKPY’KaIOIIeH Cpejibl, TIJIAHUPOBAHUS TOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJEICTBHM st
OKpYKalolleu cpeibl;
— OCO3HaHHUE TI00ATHHOTO XapaKTepa IKOJIOTHISCKUX TPOOJIEM U ITyTeH UX PeIIeHUs;
8) ajanTanuu K U3MEHSIOIIUMCH YCJIOBUSAM COLMAIBLHON U MPUPOAHOH CPe/Ibl:
— MOTPeOHOCTh BO B3aUMOJICHCTBUU TPU BHITIOJTHEHUH HCCIEIOBAHUN M MPOEKTOB (pU3MUeCcKOi
HATNPaBIEHHOCTH, OTKPHITOCTh OIBITY U 3HAHUSM JIPYTHUX;
— TMOBBIIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUICCKYIO ACSTEIHHOCTD;
— noTpeOHOCTh B OPMUPOBAHUHU HOBBIX 3HAHH, B TOM 4Hclie (GOPMYITHPOBATH UJEH, TTOHITHUS,
TUTOTE3bI 0 (PU3HUECKUX OOBEKTaX U SBICHUSIX;
— oco3HaHue Je(HUIMTOB COOCTBEHHBIX 3HAHWN U KOMIIETEHTHOCTEH B 00J1acTH (DU3UKH,



— IUTAHUPOBAHHUE CBOCTO Pa3BUTHUS B MPUOOPETECHUH HOBBIX (PU3NYCCKUX 3HAHUM;

— CTpeMJICHHE aHAJH3UPOBATh W BBISIBIATH B3aHMOCBS3HM MPHUPOJIBI, OOIIECTBA U SKOHOMHKH, B
TOM YHCJI€ C UCIIOJIb30BaHUEM (DU3MUYCCKUX 3HAHMIA;

— OIIEHKA CBOMX JEHCTBHH C Yy4ETOM BJHMSHHS Ha OKPYKAIOIIYIO Cpeay, BO3MOXKHBIX
r100aIbHBIX HOCIEACTBHH.

METAINIPEIMETHBIE PE3YJIbTATBI

B pesymbraTe oOcBOeHHMs mOporpamMMbl 1O (U3MKE HAa YPOBHE OCHOBHOI'O OOILIEro
oOpa3zoBaHusi y oOydatomierocss OyayT chopMHpOBaHB MeTampeIMeTHBbIE Pe3yJbTaThl,
BKJIIOYAIOIINE II03HABATENIbHbIC YHHBEPCAJbHBIC YueOHBIC JCHCTBHS, KOMMYHHKATHBHBIC
YHUBEPCAIbHBIC y4eOHbIC ICHCTBHUS, PErYJSITUBHBIC YHUBEPCAIbHbBIC YUCOHBIC ICHCTBUSL.

ITo3HaBaTeabHbIE YHUBEPCAJbHBIC yqeﬁmﬂe JeHCcTBUA

Ba3oBble Jiornueckue 1eicTBHA:
BBISIBJISITh U XapaKTePU30BaTh CYIIECTBEHHBIE MPU3HAKN OOBEKTOB (SIBJICHHIA);
yYCTAaHABJIMBATh CYHIECTBEHHBI NpPHU3HAK KIACCH(HUKAIMKA, OCHOBAHUSA il 000OUIeHHS U
CpPaBHEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M TPOTUBOPEYUS B paccMaTpuBaeMblX (haKkTax, MJaHHBIX U
HAOIIOICHUSAX, OTHOCSAIINXCS K (DU3UUECKUM SIBIICHUSIM;
BBISIBIISITH TIPUYUHHO--CIICJICTBEHHBIE CBSI3M MPH M3YYEHUU (PU3UYECKUX SBICHHUN W TPOILECCOB,
JIeJIaTh BBIBOJIBI C MCIIOJIb30BAHUEM JI€AYKTUBHBIX U UHIYKTUBHBIX YMO3AK/IIOUEHUH, BbIIBUTATh
TUIOTE3bl O B3aUMOCBA3SIX (PU3NYECKUX BEIHUUH;
CaMOCTOSITENIbHO BBIOMpPATh CHoco0 pemieHus yueOHoW (u3nueckod 3amaun (CpaBHEHUE
HECKOJIbKUX BapHaHTOB PELIEHUs, BHIOOp HauOosiee MOAXOJSAIIET0 ¢ YYETOM CaMOCTOSITENIbHO
BbI/IEJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBaTe/bCKue 1eHCTBHA !
MCII0JIb30BaTh BOMPOCH! KaK HUCCIIEN0BATENBCKUII HHCTPYMEHT MO3HAHMS,
IPOBOAMTH [0 CAMOCTOSATEIBHO COCTABJIEHHOMY IUIAHY OIIBIT, HECIOXHBIA (U3HUECKUit
HKCIIEPUMEHT, HEOOBILIOE UCCIIeI0OBaHNE (PU3NYECKOTO SIBIICHUS;
OLICHMBaTh HA TMPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpMaIMIo, IOJYyYEHHYI0 B XOJe
VICCIJIEIOBAHMSI MJIN DKCIIEPUMEHTA;
CaMOCTOSITENIbHO (OopMyIUpoBaTh O0OOLIEHUS M BBIBOABI IO pe3yJibTaTaM IPOBEAEHHOIO
HaOJII0/IEHUs, ONBITA, UCCIIEIOBAHNUS;
IPOTHO3UPOBATh BO3MOXKHOE JalibHeiliee pa3BuUTHE (U3MYECKUX MPOIECCOB, a TaKkKe
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTHU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.

Pabora ¢ undopmaumeii:
MPUMEHSTh pa3jMyHble METOJIbl, HHCTPYMEHTHI U 3aIllpoChl NMPHU MOUCKE U 0TOOpe MHPOpMauu
WIN JaHHBIX ¢ YYETOM MpeIIoKEeHHON yueOHol pusnueckoii 3a1auu;
aHaAJTM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHUPOBATh MHPOPMALMUIO PA3TUUYHBIX BUIOB U
dbop™M mpeacTaBIeHNUS,
CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMaJbHYIO (opMy TMpeiacTaBieHHs HHPOpMAIMH U
WITIOCTPUPOBATh pelllaeMble 33Ja4i HECJIOXKHBIMU CXeMaMH, TUarpaMMaMi, HHOW rpaduKoi u
UX KOMOUHAIMSIMH.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe y4eOHbIe JeHCTBUSA:



B Xoe OOCYyXJeHHs y4eOHOro maTepualia, pe3yibTaToB J1abOpaTOpPHBIX pabOT W MPOEKTOB
3aJaBaTh BONPOCHI IO CYHIECTBY OOCYXJAaeMOW TEMbl M BBICKA3bIBaTh WJCH, HAIlCJICHHBIC Ha
pelIeHne 3a1aui U MoJiep:KaHue OJ1arokenaTeIbHOCTH OOLICHNUS;

COIIOCTaBJISITh CBOM CYXJCHUS C CYXJICHUSMH JPYrUX YYacTHHUKOB JUAIIOra, OOHAPYKHUBaTh
pas3Inyme U CXOJCTBO MO3HIINH;

BBIPA)KaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTABIATh PE3yJIbTaThl BBIIOIHEHHOTO (H3MYECKOT0 OmbITa (IKCIEPUMEHTA,
UCCIICIOBaHHUS, TIPOCKTA);

NOHMMAaTh W HCIOJB30BaTh MPEUMYIIECTBA KOMAHJHOH W WHIUBUAYaTbHOW pabOThl INpU
peLICHNH KOHKPETHON (PU3NUECKOH MPOoOIIeMbL;

NPUHUMATD IeTTH COBMECTHON NeSTENbHOCTH, OPraHMU30BBIBATh JACHCTBUS MO €€ JOCTHIKEHUIO:
pacrpenensiaTe poiu, oO0CYXJIaTh IMPOLECCHl W PEe3yJbTaThl COBMECTHOW paboOThl, 0000maTh
MHEHHSI HECKOJIbKUX JIFOJICH;

BBITOJIHATH CBOIO YacTh pabOoThI, TOCTUTAsi KAYECTBEHHOTO Pe3ysbTaTa 0 CBOEMY HAIPABJICHUIO
¥ KOOPJIUHHPYS CBOU JACUCTBUS C APYTUMH WICHAMHA KOMaH/IbI;

OILICHUBATh KA4YeCTBO CBOETr0 BKJIaJa B OOMMI NPOAYKT IO KPUTEPHUSIM, CAMOCTOSITEIHHO
c(OpPMYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:
BBISBIIATH MPOOJIEMBbl B JKU3HEHHBIX M Y4YEOHBIX CHUTYyalUsiX, TPEOYIOUIMX JJs pelIeHUs
(bu3nyeCKuX 3HaAHMI;
OpUEHTUPOBATHCSA B PA3NIMYHBIX IOAXO0JAX MPUHATHUS pPEUICHUM (MHIMBUIYaJbHOE, NPUHATUE
peleHUs B IpyIe, IPUHATUE PEIIeHUH rpyMIoi);
CaMOCTOSITENIbHO COCTABIIATh AITOPUTM pelleHHs (PU3MUECKON 3a/1auM UM IJIaHa MCCIIeJOBaHUS
C YyuYéTOM MMEIOIIMXCA PECYpcOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpPOBAaTh
IIpeAJIaracMble BApUAHTBI PEIICHMI;
JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, SJMOIIHOHAIbHBIH HHTEJVIEKT:
JIaBaTh a/IEKBaTHYIO OIIEHKY CUTYallUH U IpeyiaraTh 1aH €€ H3MEHEHMUS,
OOBSACHATH MPUUYMHBI TOCTHXKEHUS (HEAOCTUKEHUSI) pe3yIbTaTOB JIEATEIbHOCTH, 1aBaTh OLEHKY
nproOpPETEHHOMY OTIBITY;
BHOCUTh KOPPEKTUBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJl BBINOJHEHHS (DU3UYECKOTO
UCCJIEIOBaHMSI WJIM TIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENILCTB, M3MEHUBILIUXCS CHUTYalUM,
YCTaHOBJIEHHBIX OIMIMOOK, BO3HUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3Y/bTAaTa LENH U YCIOBUAM;
CTaBUTh ce0s Ha MECTO JPYroro 4ejoBeKa B XOJ€ CIOpa WU TUCKYCCHU Ha HAYYHYIO TEMY,
MOHMMATh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;
IpU3HaBaTh CBOE MPaBO Ha OMIMOKY MPHU perieHnH (HU3MYECKUX 3a/1a4 UM B YTBEPKICHHUIX Ha
Hay4YHbIE€ TEMBI U TAKOE XK€ MPABO IPYroro.

IMPEJIMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B 7 kjiacce NpeiMETHbIE pe3yJbTaThl Ha 0a30BOM YpOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHU:



UCIIOJIb30BaTh TOHATUA: (U3MYECKHEe M XUMUYECKHE SIBJICHUS, HAOIIOJICHHE, SKCIEPHUMEHT,
MO/JIeIb, TUIIOTE3a, CAWHUIIBI (PU3NUYECKUX BEITUYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSHUS
BelecTBa (TBEPIOE, KHUAKOE, Ta3000pa3HOE), MEXAHUYECKOE JABWXKEHUE (paBHOMEPHOE,
HEPaBHOMEPHOE, MPSMOJIMHEWHOE), TPaeKTOpUs, paBHOJACHCTByIOMAs Ccuia, Jaeopmaius
(ynpyrasi, miacTu4yeckas), HeBECOMOCTb, COOOIIAIOLTUECS COCY/IbI;

pasnuyath sBieHus (aud¢ys3us, TEIUIOBOE [BWKCHHME 4YacTHI[ BEUIECTBA, PaBHOMEPHOE
JBUKEHHE, HEPABHOMEPHOE JBUKEHHUE, MHEPLMs, B3aUMOJCHCTBUE TEJl, PAaBHOBECUE TBEPIBIX
TeJ C 3aKperUIEHHOM OCBhIO BpallleHHUs, Mepeaaya JaBieHUs TBEPABIMU TelaMH, )KUIKOCTIMU U
razamu, arMocepHoe JaBiIeHUE, IUIaBaHHUE TeJ, MPEBPALICHUS MEXaHWYECKOW SHEpruu) Mo
ONMCAHHUI0O HUX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
¢du3nueckoe sBICHUE;

pacro3HaBaTh MPOSIBICHHWE U3YYEHHBIX (DU3MUECKUX SBJICHHUHA B OKPYXAlOUIeM MHpE, B TOM
ymciie (U3nYeckue SBJICHUS B MPUPOJE: MPUMEPHI ABMKEHUS C PA3IUYHBIMU CKOPOCTSIMH B
JKUBOM U HEXUBOM IPUPOJE, NCUCTBUE CUJIBI TPEHUS B IIPUPOJE U TEXHUKE, BIIUSHHE
aTMOC(EepHOTO JaBJICHUS HA KUBOW OpPraHU3M, IUIaBaHHE PbIO, PhIYard B TEJle YeNOBEKa, MPHU
9TOM TMEPEBOJUTh MPAKTHUECKYIO 3aJady B Y4eOHYIO, BBIICNATH CYIIECTBEHHBIE CBONCTBA
(mpu3HakK) GU3NYECKUX SBICHUH;

ONKCBHIBATh M3yYCHHBIC CBOWCTBA Tel W (UINYECKUE SIBICHUS, HWCHONB3ysd (U3NIECKHE
BEJIMYMHBI (Macca, 00bEM, MIIOTHOCTh BEUIECTBA, BpeMs, IyTh, CKOPOCTh, CPEIHSS CKOPOCTH,
CWJIa YIPYTOCTH, CUJa TSDKECTH, BeC Teja, Cujla TPEHUs, JAaBlieHue (TBEPAOro Tena, KHUIKOCTH,
ra3a), BBITAJIKMBAIOIIAs CUJIA, MEXaHWYecKas paboTa, MOIIHOCTh, IMJIEYO CUJIbl, MOMEHT CHUJIBI,
KOO QHIMEHT TOJIE3HOTO NEHCTBHS MEXaHW3MOB, KHHETUYECKas W MOTEHIMAJbHAsl SHEPTHs),
OpYA OINWCAHWW TIPABWJIBHO TPAaKTOBaTh (MU3WYECKUH CMBICT HCIIOJIB3YEMbIX BEJIWYHH, HX
0003HaYeHHS] U €IUHUIBI (PU3UUECKUX BEIUYHMH, HAXOAUTHh (DOPMYIIbI, CBA3BIBAIOIINE JAHHYIO
(bu3MYECKyI0 BEIHUYMHY C APYTUMHU BEIMYUHAMU, CTPOUTH IpadUKH HU3y4YEHHBIX 3aBHCUMOCTEH
(UBHUYECKUX BEIUYHH,

XapaKTepu30BaTh CBOWCTBAa Teis, (U3MYECKHE SBJICHHUS M MPOLECCHl, HCIOJB3Yys MpaBuUia
CJIO’KEHUS CHJI (BAOJIb OAHOM IpsiMoii), 3akoH I'yka, 3akoH [lackans, 3akoH Apxumena, IpaBuUiIo
paBHOBecHsI pbruara (0J10Ka), «30JI0TO€ MTPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHMs MEXaHMUYECKOU
SHEpruM, MpH OSTOM JaBaTb CJIOBECHYIO (OPMYIUPOBKY 3aKOHAa M 3alMChIBaTh €ro
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSCHATh (U3NYECKUE SBICHUS, MPOLECChl M CBOICTBAa Tel, B TOM YHUCIE M B KOHTEKCTE
CUTyallull IPaKTUKO-OPUEHTHUPOBAHHOIO XapakTepa: BBIABIATE MPUYMHHO--CIECICTBEHHBIE
CBSI3M, CTPOUTH OOBSICHEHNE U3 1—2 JOTMYECKHX I1aroB ¢ OMopoi Ha 1—-2 M3y4yeHHBIX CBOWCTBA
bu3HYecKuX SBICHUHN, PU3NUECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH;

pewmiath pacuéTHble 3a7aud B 1—2 AEHCTBHS, UCHOJB3Yd 3aKOHBI M (OPMYJIbI, CBSA3BIBAIOIINE
¢u3nyeckue BEIMUYMHBI: HA OCHOBE aHalM3a YCJIOBMS 3a/1a4M 3alMChIBaTh KPAaTKOE YCIOBHE,
MOJICTaBIATh (PU3NUYECKHE BETUUUHBI B (POPMYIIBI U MPOBOIUTH PACUETHI, HAXOJUTH CIIPABOYHBIE
JaHHble, HEOOXOJWMMBbIE MJI1 pEeUIeHHs 3a/ad, OLIEHHWBATh PEATUCTUYHOCTh TMOJy4YEeHHOU
($u3nUecKoil BETUUNHBL;

pacrio3HaBaTh MpOOJIEMbI, KOTOPbIE MOXHO DEHIMTh MPHU IMOMOIIM (PU3UYECKHX METOOB, B
ONMCAHUU HCCIIEJIOBAHMS BBLACIATh IPOBEpsieMOE MNPENoJiokeHue (TUIoTesy), pa3iudarbh U
MHTEPIPETUPOBATH MOTYYSHHBIN pe3yNnbTaT, HAXOJAUTh OIIMOKU B XOJE OIMbITA, JIeIaTh BBHIBOJIbI
II0 €ro pe3yJbTaTam;



IPOBOJIUTH ONBITHl 1O HAOMIOAECHUIO (DU3MYECKUX SIBICHUNH WM (PU3MUECKUX CBOMCTB TeIl:
(dbopMynupoBaTh TNpOBEpsieMble MPEAINOI0KEHUs, COOUPaTh YCTAHOBKY HU3 MPEISI0KEHHOTO
000pyI0BaHUs, 3aIUCHIBATH X0 OMBITa U (POPMYIUPOBATH BHIBOJIBI;

BBIIOJIHATh MpSIMBbIE WM3MEPEHMs DPACCTOSHUS, BPEMEHH, Macchl Tena, 00bEMa, CHIBl U
TEMIIepaTypbl ¢ UCIOJIb30BAHUEM AaHAJIOTOBBIX U LIU(POBBIX MPUOOPOB, 3aUCHIBATH MOKA3AHUSA
npuOOPOB ¢ YIETOM 3aJaHHON aOCOTIOTHON MOTPEITHOCTH U3MEPEHUH;

IPOBOJIUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHOW (PU3MYECKOH BEIHMYMHBI OT JPYrod C
UCIIOJIb30BAaHUEM MNPSMBIX MU3MEPEHUH (3aBUCHMMOCTH IyTH PABHOMEPHO JBIIKYILETOCs Teaa OT
BPEMEHHU JIBUKECHUs Tejla, CHJIbl TPEHUS CKOJBKEHHUS OT Beca Teja, KadecTBa 00paboTKH
MOBEPXHOCTEN TE€l U HE3aBUCHUMOCTH CWJIBI TPEHHUS OT IJIOLIAAM CONPUKOCHOBEHUS TEJ, CHJIbI
YIPYTrOCTH OT YJUIMHEHUS MPYKHUHBI, BBITAIKHBAIOIIEH CHIIBI OT 00bEMa MOTPYKEHHON yacTu
TeJa M OT IJIOTHOCTH JKUAKOCTH, €€ HE3aBMCUMOCTH OT IUIOTHOCTH Te€la, OT IIyOMHBI, Ha
KOTOPYIO MOTPYXKEHO TEeJO, YCIOBUH IUIABaHMs TeJl, YCIOBUM pPaBHOBECHs pblyara M OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHUHM Y4eOHOTO HCCIEAOBAaHUS, COOMpPATh YCTaHOBKY M BBIMOJHATH
U3MEpeHus, CcJenys MpeIOKeHHOMY IUIaHy, (DUKCHpPOBaTh pe3yJbTaThl IOJy4EeHHON
3aBUCUMOCTH (PU3MUYECKUX BEIMYMH B BUJAE NPEIJIOKEHHBIX TaOMUI] U TrpaduKoB, JeNaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEJOBAHMSI;

IPOBOJUTH KOCBEHHBIC M3MEPEHUS (U3NYECKUX BEIUYMH (TUIOTHOCTH BEIIECTBA JKUIKOCTH U
TBEPAOrO Tela, CWIa TPEHUS CKOJIbKEHHUS, JaBJIEHUE BO3/1yXa, BBITAIKUBAIOLIAS CHIIA,
JIeMCTBYIOIAs HAa MOrPYKEHHOE B XKUJKOCTb TeJ0, KO3((UIIUMEHT MOJE3HOr0 JeHCTBUS MPOCTHIX
MEXaHU3MOB), Cleaysl MPeUI0KEHHOM HHCTPYKLUMU: NPU BBINIOJHEHUH H3MEpEHHH coOupaTh
AKCIEPUMEHTAIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUEHUE UCKOMOU BEJINYUHBL;

coOIII0IaTh MpaBHiIa TEXHUKH OE30MTaCHOCTH MPH paboTe ¢ 1a00opaTOpHBIM 000pYI0OBaHUEM;
yKa3bplBaTh MPUHIMIBI JEHCTBUS NPUOOPOB M TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETD,
JMHAMOMETp, COOOIIAIOIINECS COCY/Ibl, GAPOMETp, pblyar, MOJABUKHBIA M HEMOABHXKHBIN OJIOK,
HAKJIOHHAs MJI0CKOCTh;

XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS W3Y4YEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOUCTB C
ONOpol Ha HX oOnucaHus (B TOM 4WCIE: TOJIIMIIHUKYM, YCTPOWCTBO BOJOINPOBOJA,
THJIPABIMYECKUN Ipecc, MaHOMETP, BBICOTOMEp, MOPIIHEBOM HAcoc, apeoMeTp), UCHONb3ys
3HaHMUSI O CBOMCTBAX (U3NYECKUX SIBICHUH U HEOOXOAMMblEe (QHU3NYECKHE 3aKOHbI H
3aKOHOMEPHOCTH;

IOPUBOAUTE MPUMEPHI (HaXOAUTh MH(OPMAIMIO O MpUMEpax) MPaKTUYECKOIO HCIOIb30BaHUS
(bu3nUecKrx 3HaHUHN B MOBCEIHEBHON *KM3HM I o0ecriedeHns 6e30MacHOCTH MpHU 00pallieHUH ¢
npuOopaMyl U TEXHUYECKUMHU YCTPOHMCTBAMHU, COXPAHEHHUS 3/10pOBbS U COOJIIOEHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPY’KaIOILeH Cpefe;

OCYILECTBIISATh OTOOP MCTOYHUKOB HMH(popManuu B MHTepHETe B COOTBETCTBHM C 3aJlaHHBIM
IIOMCKOBBIM 3alIpOCOM, HAa OCHOBE MMEIOIIMXCS 3HAHMM M IYTEM CpPaBHEHHS PA3JIMYHBIX
HMCTOYHUKOB BBIJICNATh UHPOPMAIUIO, KOTOpas SBISIETCSI MPOTUBOPEUMBOM WIIM MOXKET OBITh
HEJIOCTOBEPHOM;

UCMOJIb30BaTh MpPU BBIINOJHEHUH Y4YEOHBIX 3aJaHUi HAayYHO--TIONMYJSIPHYIO JIUTEPaTypy
(U3MUecKOro cojJepXKaHus, CIPaBOYHbIE MaTepualibl, pecypchl ceTu VHTepHeT, BIaJeTh
npuéMaMyl KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpMalMU W3 OJHOW 3HAKOBOM
CUCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIE KpaTKHWE IHChMEHHbIE W YCTHBIE COOOIIEHUs Ha OCHOBE 2-3
UCTOYHHUKOB MH(POPMALUN (PU3UUECKOT0 COIEpKaHMsl, B TOM YHCIe MyOIMYHO JenaTh KpaTKue
COOOIllEHUsI O pe3ysbTaTaXx IPOEKTOB WM Y4YEOHBIX HCCIEJOBaHWM, MpPU STOM TI'PaMOTHO



UCIOJIb30BaTh W3YYEHHBIN MOHITUHHBIN anmnapaT Kypca (U3MKH, CONPOBOXKIATh BBICTYIIJICHHUE
MPE3EHTALUEM;
IIPY BBIMTOJHEHUH y4eOHBIX MPOEKTOB U MCCIECIOBAHUN pacrpeaessTh 00sS3aHHOCTH B IPyIIe B
COOTBETCTBUM C IIOCTaBICHHBIMU 3aJadaMH, CJICIAWTH 3a BBIIOJIHEHHEM IUIaHA JEHCTBUM,
aJIeKBaTHO OLICHMBAaTh COOCTBEHHBIM BKJIaJ B JEATENbHOCTb IPYIIbl, BbICTPAUBATh
KOMMYHHUKaTHUBHOE B3aMMOJEHCTBHE, yUUTHIBASI MHEHUE OKPY)KAIOILIKX.

K xonmy oOyuenus B 8 kJjacce mpeiMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCS YMEHHUI:
MCIIOJIb30BAaTh IOHATHS: Macca W pa3Mepbl MOJIEKYJI, TEIUIOBOE IBUKCHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSIHUSL BEIECTBA, KPUCTAUIMYECKHE M aMop(HbIe Tena, HACHILCHHBIN U
HEHACBILIECHHBIN I1ap, BIAKHOCTb BO3/lyXa, TEMIIEpAaTypa, BHYTPEHHSISI SHEPrus, TEIUIOBOMN
JBUTATElIb, DJEMECHTAPHBIM OJIEKTPUYECKUN 3apsifi, DJIEKTPUYECKOE I10JIe, NPOBOJHUKH U
JUDJIEKTPUKH, TIOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE I10JIE;
pa3iauyath sBJIEHUS (TEIJIOBOE PACIIMPEHHUE U CXKATHeE, TeIulolepeiada, TEIJI0BOE PaBHOBECHE,
CMauMBaHME, KANUJULSIPHBIE SIBICHUS, UCIApEHUE, KOHACHCALUA, IUIaBJICHUE, KPUCTAJIM3aLus
(oTBepAeBaHuE), KHUIIEHUE, Teronepeaaya (TEmIONpOBOJIHOCTb, KOHBEKIMS, W3IyYeHUE),
JJIEKTpU3alMsl TEJ, B3aUMOJECHCTBUE 3apsllOB, IEHCTBUSA DIIEKTPUYECKOIO TOKA, KOPOTKOE
3aMbIKaHHE, B3aUMOJICHCTBUE MAarHUTOB, JIEWCTBUE MAarHUTHOIO MOJS HA NPOBOJHUK C TOKOM,
AJIEKTPOMAarHWTHAas: WHIYKIMS) 1O ONMUCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOLIUX JaHHOE (PU3UYECKOE SIBIICHUE;
pacrio3HaBaTh IpPOSIBICHUE HM3YYEHHBIX (U3MUECKUX SIBICHUH B OKpYXAloOIeM MHpE, B TOM
ymciie PU3NYECKUe SBJICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSHKEHUE U KalWUISIPHbIE SIBJICHUS B
IpUpoJie, KPUCTAIUIBI B IIpUpoe, uznydenue CoiHIa, 3aMep3aHie BOJOEMOB, MOPCKUE OpHU3HI,
o0Opa3oBaHUe pOChl, TyMaHa, UHEsl, CHEra, AJIEKTpUUYECKHe ABJIEHUs B aTMocdepe, 2JIeKTpUIECTBO
KHUBBIX OPraHU3MOB, MarHUTHOE MoJje 3eMJd, Apei] MOIOCOB, POJIb MATHUTHOTO IMOJS JUIS
JKU3HU Ha 3emuie, MOJSIPHOE CHUSIHHME, IIPU ATOM IEPEeBOAUTH MPAKTHUECKYIO 33Ja4y B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHbIE CBOWCTBA (TIPU3HAKH) (PU3NUECKUX SBICHUI;
ONHUCBHIBATh M3y4YEHHbIE CBOWCTBA Tel U (PU3MUECKUE SBICHHS, HCIONb3YsS (PU3NUECKUe
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHSS SHEPTHsl, KOJTUYECTBO TEIUIOTHI, yJIelbHas TEIIOEMKOCTh
BEIIECTBa, YJENbHAas TEIUIOTa IUIABJIEHUS, yJedbHas TEIUIoTa MapooOpa3oBaHus, yleiabHas
TEIUIOTAa CrOpaHusl TOIUIMBA, KOA((UIMEHT IMOJIE3HOIO JEHCTBUS TEIJIOBOM MAalIUHBI,
OTHOCHUTEINIbHAS BIAXXHOCTh BO3JyXa, DJJEKTPUYECKHH 3apsAl, CHJIa TOKa, 3JEKTPHUYECKOe
HanpsDKeHUE, COMPOTHUBIIEHUE NPOBOJHHMKA, YJEJIBHOE CONPOTHUBIEHHE BElIECTBa, paboTa M
MOIIIHOCTh 3JIEKTPUYECKOIO TOKa), MPU OMUCAHUM MPAaBUIBHO TPAaKTOBAaTh (PU3UUYECKHUI CMBICI
HCIIOJIb3YEMBIX BEJIMYMH, 0003HAUYEHUS M €AUHUIBI PU3NYECKUX BEIMUYUH, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAIOIME JIAHHYIO (PM3WYECKYIO0 BEJIWYMHY C JPYTUMH BEJIUYMHAMH, CTPOUTH IpaduKu
U3yYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;
XapaKTepu30BaTh CBOMCTBAa Ted, (PU3MUECKHE SBJIEHUS W IPOLECCHI, HCMOJIb3ysl OCHOBHBIE
MOJIO)KEHUS ~ MOJIEKYJISIPHO--KMHETUYECKOM  TEOpUU  CTPOCHHS  BEIIeCTBA,  MPUHLHII
CYINEPIIO3UIMU ToJIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHHus 3apsjaa, 3akoH Oma amis
ydacTka 1enu, 3akoH Jxoyna—Jlenna, 3akoH coxpaHeHMs SHEPTUH, IPU ATOM JaBaTh CIOBECHYIO
(bopMyIHMPOBKY 3aKOHA U 3aIlIMCHIBATh €70 MaTEMaTHUYECKOE BhIPAKEHHE;
OOBSACHATh (PU3NYECKUE MPOLIECCHl U CBOWCTBA TEJ, B TOM 4YHCII€ M B KOHTEKCTE CHUTYyalHi
IIPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh NPUYMHHO-CIEICTBEHHBIE CBS3H, CTPOUTH
o0BbsicHeHHEe M3 1—2 JIOTMYECKUX LIaroB ¢ omnopoil Ha 1—2 M3y4EHHBIX CBOWCTBA (PU3UUECKUX
ABJIEHUH, PU3NYECKUX 3aKOHOB WJIM 3aKOHOMEPHOCTEH;



pewmath pacu€THbIC 3a7aud B 2—3 AEHCTBHSI, UCHOJb3Yd 3aKOHBI M (OPMYJIbI, CBA3BIBAIOIINE
¢u3nueckue BEIMYMHBI: HA OCHOBE aHalM3a YCIOBMS 33/1a4M 3alHCHIBAaTh KPAaTKOE YCIOBUE,
BBISBIIITh HEJOCTATOK JAHHBIX JUIA pELICHUS 33/a4d, BBIOMPATh 3aKOHBI U (POPMYIBL,
HeoOXoauMble A1 €€ pelleHus, NMPOBOAUTh PAacu€Thl M CPAaBHUBATh IOJIyYEHHOE 3HA4YEHUE
(Gu3nM4ecKoil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacrio3HaBaTh NPOOJIEMbI, KOTOPhIE MOXXHO PEIIUTh NpPU TOMOLIM (U3NYECKUX METOIOB,
UCIOJIb3YSl ONMCAHME MCCIEAOBAHUS, BBIACIATH MPOBEPSIEMOE IPEAIOJIOKEHUE, OLEHUBAThH
IPaBUIBHOCTb MOPsAKA IPOBEACHUS UCCIEI0BaHUs, A€IaTh BBIBObI;

IPOBOJIUTH OIBITHI 10 HAOIIOAECHUIO (PU3MUECKUX SBIEHUH WM (U3NYECKUX CBOMCTB Tel
(KanmwIsipHbIE SIBJIEHHUS, 3aBUCUMOCTb JaBJIEHHS BO3JyXa OT €ro o0béMa, TeMmIleparypsl,
CKOPOCTH IIpOlLlecCa OCTBIBAaHUS M HarpeBaHWs IpU U3IYyYEHUM OT IBETa H3JIydaroulei
(morjomaroei) NOBEpXHOCTH, CKOPOCTb HCHApEHUs BOJbl OT TEMIIEPATyphbl XHUJIKOCTH U
IIomaau €€ IMOBEPXHOCTH, AJIEKTpU3alUs TeJl U B3aMMOJEHCTBHE 3JEKTPUYECKUX 3apsiioB,
B3aMMOJICMCTBUE IIOCTOSHHBIX MAarHUTOB, BU3yaJM3allisd MAarHUTHBIX I[I0JIEH IIOCTOSTHHBIX
MarHuToB, JIEHCTBUS MArHUTHOI'O TOJS Ha IPOBOJHUK C TOKOM, CBOICTBa 3JIEKTPOMAarHumra,
CBOWCTBA  3JIEKTPOJBUIATENIl  IOCTOSHHOIO  TOKa):  (OPMYIMpPOBaTh  IpPOBEpsieMble
IPENONI0KEeHUs, COOUPaTh YCTAaHOBKY M3 IPEIJIOKEHHOIr0 OO0OpYIOBaHUS, OMUCHIBATH XOJ
OTIBITa U OPMYIIUPOBATH BHIBOJIBI,

BBITOJIHATH NPSAMbIE U3MEPEHUS TEMIIEPATYpPbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/yXa, CUJIbI TOKA,
HaNpsDKEHUsl C HCIHOJb30BAHMEM AaHAJIOrOBBIX MPUOOPOB M JATYUKOB (PU3MUECKUX BEIUYMH,
CpaBHUBATh PE3YyJIbTAThl U3MEPEHUN C YUETOM 331aHHOM aOCOIIOTHON MOTPEIIHOCTH;

NPOBOJIUTH HCCIIECAOBAaHUE 3aBHCHUMOCTH OJHOW (PU3MYECKOH BEIMYMHBI OT JPYrod C
MCIIOJIb30BAaHUEM MPSAMBIX H3MEPEHUM (3aBHUCHUMOCTb CONPOTHUBJIEHMSI IMPOBOJAHHKA OT €ro
JUIMHBI, TUIOILAAM MONEPEYHOr0 CEUYEHUS U YJEeIbHOIO0 CONPOTUBIICHUS BELIECTBA IPOBOJHHKA,
CHJIBI TOKa, MJYLIEro uepe3 IMPOBOAHUK, OT HANPSIKEHHWs Ha IPOBOJHUKE, MCCIEJOBAHUE
[OCJIE0BATEIBHOTO W MApajuIeIbBHOTO  COEAVHEHUH  IPOBOJHHMKOB):  IJIAHUPOBATh
UCCIJIEIOBaHNE, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHHUS, CIEAYs MPEII0KEHHOMY IIJIaHy,
(buKCUpOBaTh pPE3yNbTaThl IMOJYYCHHOH 3aBHCUMOCTH B BHUJAE TaOIUIl U TpaduKoB, JelaTh
BBIBOJIBI 110 pPE3YJIbTaTaM MCCIIEJOBAHMSI,

IPOBOANTH KOCBEHHBIE M3MEPEHUs (PM3MUECKUX BEIMYMH (yAeNbHas TEMJO0EMKOCTh BEIIECTBa,
COMPOTUBIIEHUE MPOBOJHUKA, paboTa M MOIIHOCTh 3JIEKTPUYECKOTO0 TOKa): IUIAHUPOBATH
U3MepeHusi, COOMPaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIIeAys NMPEIJIOKEHHOW MHCTPYKIUH, U
BBIUNCIIATH 3HAYEHNE BEIIMUNHBL,

coOiroaaTh NpaBuiia TEXHUKU 0€30I1acCHOCTU IIpU padoTe ¢ 1abopaTOPHBIM 000PYIOBAHUEM;
XapaKTepu30BaTh MPHUHIMIBI JEHCTBUS W3YYEHHBIX NPUOOPOB M TEXHUYECKUX YCTPOMCTB C
OMOpOM Ha MX OMNMCAHMA (B TOM YHUCIIE: CHCTEMa OTOIUIEHUS JOMOB, T'MTPOMETp, MapoBas
TypOMHa, aMIepMeTp, BOJBTMETP, CUETUYUK HIIEKTPUUYECKOH SHEPrHH, 3JIEKTPOOCBETUTEIIbHBIE
npuOOpbl, HarpeBaTeIbHbIE AJIEKTPONPUOOPHI (IIPUMEPHI), DJIEKTPUUECKHE TNPEAOXPaHUTENH,
AIIEKTPOMArHuT, HJIEKTPOJBUTATENb IOCTOSHHOTO TOKa), HCIOJIb3YysSd 3HaHHS O CBOWMCTBAx
¢u3nuecKkux sSBICHUH U HEOOXOMMbIe (PU3UYECKHE 3aKOHOMEPHOCTH;

pacrio3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA M W3MEPUTENbHbIE MPUOOPHI MO CXeMaM U
CXeMAaTUYHBIM pHUCYHKaM (KUJIKOCTHBIH TEPMOMETpP, TEPMOC, IICUXPOMETpP, TUTPOMETP,
JIBUTATENb BHYTPEHHETO CrOpaHMsl, dJIEKTPOCKOI, PEOCTaT), COCTABIATh CXEMbI AJIEKTPHUYECKUX
Lenel ¢ MOoCIel0BaTEIbHBIM U NapaJuIeIbHbIM COCUHEHUEM JIEMEHTOB, pa3jinyas yCIOBHBIE
0003HaUEHHSI FTIEMEHTOB JIEKTPUUYECKHX IIETIeH;



MPUBOJIUTH MPHUMEPHl (HAXOAWUTh MH(OpPMALMIO O MpHUMEpax) MPaKTUYECKOro HCIOIb30BaHUS
bu3MYECKUX 3HAHUI B MOBCEAHEBHOMN KU3HU JJIsi 00ecTieueHus: 0€30MacHOCTH MPU OOPAIIEHUH C
npubopaMd W TEXHUYECKUMHU YCTPOWCTBAMHU, COXPAHCHHUS 3JI0POBbS M COOJIIOJICHUS HOPM
9KOJIOTMYECKOT0 TIOBEJICHUS B OKPY>KaIOILeH cpeie;
OCYIIECTBIISITh MOMCK HHpOpMAIMK (PU3UYECKOr0 coaepkaHus B VIHTepHeTe, Ha OCHOBE
UMEIONINXCS 3HAHUW W TYTEM CpPaBHEHUS JOIOJHUTEIbHBIX HCTOYHUKOB BBIICTATH
uH(pOpPMAIIHIO, KOTOpAs SBJSIETCS MPOTUBOPEUYUBOM HIIM MOKET OBITh HEIOCTOBEPHOM;
UCIIONIb30BAaTh IPU BBIIOJHEHUM YUYEOHBIX 3a/laHUil  HaydyHO--TIONYJSIPHYIO JIUTEPaTypy
buznyeckoro cojaep:KaHus, CIOpPaBOYHBbIE MaTepUalbl, pecypchl cetu VHTepHeT, BIaJeTh
npuéMaMyd KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpPMANUKW U3 OJHON 3HAKOBOU
CUCTEMBI B JIPYTYIO;
co3/1aBaTh COOCTBEHHBIC NMUCbMEHHBIE M KpaTKUE YCTHBIE coOOIIeHus, 0000mas nHdopmammo
U3 HECKOJBKUX HUCTOYHHKOB (PU3UYECKOTO COJEP>KAHUS, B TOM UHCIE MYOJIUYHO MPEACTABIATh
pe3yNnbTaThl TPOSKTHOW WM WCCIEAOBATEIbCKON JEATENBHOCTH, TPH O3TOM TPaMOTHO
WCIIOJIb30BaTh M3YYCHHBIN MOHATUIHBINA ammapar Kypca (U3HUKH, CONMPOBOXKIATh BBICTYILICHUE
Mpe3CHTAlNEN;
IPU BBIMOJIHEHUN YYEOHBIX MPOEKTOB M UCCIECIOBAHUM (DU3UYECKUX MPOIECCOB PACHPEEIIThH
00sI3aHHOCTH B TPYIIE B COOTBETCTBHH C TIOCTABICHHBIMU 3a/Ia4aMH, CJICAUTH 33 BBHITIOJTHCHHEM
IUTaHa JICUCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO OIICHUBATh COOCTBEHHBIA BKJIQJ B
NEeSTENIbHOCTh ~ TPYMIbl, BBICTPaWBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, MPOSBISA
TOTOBHOCTb pa3pemiaTs KOH(PIUKTHI.

K xonmy oOyuenus B 9 kJjacce mpeaMeTHBIE pe3yibTaThl Ha 0a30BOM yYpPOBHE JOJDKHBI
OTpaXkaTb CHOPMHUPOBAHHOCTH y OO YUAIOIIUXCSI YMEHHH:
MCIIOJIb30BATh MOHATHS: CUCTEMA OTCUETa, MaTepuaibHas TOUKa, TPACKTOPHUS, OTHOCUTEIBHOCTh
MEXaHUYECKOTO JIBUKCHHUS, nedopmarus (ynpyras, IIacTUYecKas), TpeHHue,
[EHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh W TICPErPY3KH, ICHTP TKECTH, aOCOITFOTHO
TBEPIOE TEJO, IIEHTP TSHKECTH TBEPJIOTO TEJIa, pABHOBECHE, MEXaHWICCKUE KOJICOAHUS U BOJIHBI,
3BYK, HHPPA3BYK U YIbTPa3BYK, dJIEKTPOMArHUTHBIC BOJHBI, IIKada 3JIEKTPOMATHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JATbHO30PKOCTh, CIIEKTPHI UCITYCKaHUS U MOTJIONICHU, anbda-, OeTa- u
raMMa-Hu3JIy9eHUs, U30TOIIbI, SIJICPHAs YHEPTeTHKA,;
pasnuvath  sSBICHUS (PaBHOMEPHOE W  HEPaBHOMEPHOE TPSIMOJMHEWHOE JIBIKEHUE,
PaBHOYCKOPEHHOE TMpPSIMOJMHEHHOE [BIKEHHE, CBOOOJHOE TaJCHHE Tel, pPaBHOMEPHOE
JIBUKEHHE TI0 OKPY>KHOCTH, B3aWMOJICHCTBHE TeJl, PEaKTUBHOE IBWKEHHE, KolebareabHoe
JIBIDKCHHUE (3aTyXawIllMe U BBIHYXKJCHHbIE KOJIEOAaHUs), PE30HAHC, BOJHOBOE JBUKEHUE,
OTPaXCHHE 3BYKa, MPSAMOJIWHEHHOE pacHpOCTpPaHECHWE, OTPAXKCHHWE M MPEIIOMIICHHUE CBETa,
MOJIHOE BHYTPEHHEE OTpaKeHUE CBEeTa, pa3loKeHHe OeIoro cBeTa B CHEKTP U CII0XKEHHE
CHEKTpaJbHBIX I[BETOB, AMCIEPCHS CBETA, €CTECTBEHHAs PaJMOAKTUBHOCTb, BO3HUKHOBEHHUE
JUHEHYATOro0 CIEeKTpa W3IYYCHHS) IO ONHCAHHWIO WX XapaKTEePHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPHUPYIOIIHMX JaHHOE (PU3NICCKOE SBIICHUE;
pacro3HaBaTh MPOSIBICHHE HM3YUYEHHBIX (U3UYECKUX SBICHUN B OKpyKawimeM mupe (B TOM
yrcne (U3NUECKUe sSBICHUS B MPHUPOJE: MPIJIMBBI U OTIUBBI, NBUXKeHHE MiaHeT CONHEYHON
CUCTEMBI, PEAKTHBHOE JIBIDKCHUE JKMBBIX OPTaHH3MOB, BOCIPHUSITHE 3BYKOB >KHBOTHBIMH,
3eMJICTPSICEHUE, CEHCMHYECKHE BOJHBI, ITyHAMH, X0, I[BETa TEJ, ONTHYCCKHE SBICHHUS B
npupoje, OHMONIOTHYECKOe [eHCTBHE BUAMMOIO, YIbTPA(QHOIETOBOTO M PEHTTEHOBCKOTO
U3ITy4eHUH, eCTECTBEHHBI pPAaTUOAKTHUBHBIA (OH, KOCMHUYECKHE Jy4d, paJAHOaKTUBHOE
U3JTydeHUEe TPHPOJHBIX MHHEPAJIOB, JCHCTBHE pAJHOAKTHBHBIX W3JIy4EeHUH Ha OpraHu3M



YeJI0BEKa), IPU 3TOM NEPEeBOIUTh MPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIJEIATh CYLIECTBEHHBIE
CBOIicTBa (pU3HAKK) PU3NIECCKUX SBICHUI;

ONHKCBHIBATh M3YYCHHBIC CBOWCTBA TeN W (PU3UYECKUE SBICHHS, HCIONb3Ys (PHU3NUECKUE
BEJIMYMHBI (CPEIHAS U MIHOBEHHAsl CKOPOCTh TeJla IPU HEPABHOMEPHOM JIBM)KEHUH, YCKOPEHHE,
nepemMeleHye, MyTh, YyIJOBas CKOPOCTb, CHJIAa TPEHMs, CHUJIa YINPYIOCTH, CHJIA TSXKECTH,
YCKOpEHHE CBOOOJHOTO TMAjCHUs, BEC Tella, MMITYJIbC Tea, MMITYJIbC CHJIBL, MEXaHUYecKas
paboTa MU MOILHOCTb, NOTEHLIMAJIbHAS 3HEPIUs Teja, MOJHATOIO HAaJl IOBEPXHOCTBIO 3EMIIH,
NOTEHIMAJIbHAS SHEPrHsl CXKATOM NpYKUHBI, KHHETUYECKas SHEpPrus, IMOJIHAs MeXaHH4YecKas
SHEprus, Mepuo] M dYacroTra KoneOaHWi, AJMHA BOJHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA,
CKOPOCTb CBE€Ta, I10Ka3aTeb IPEIOMIIEHHUS CpPElbl), NPU ONMCAHWU MPABUIBHO TPAKTOBATH
(GU3NUeCKUil CMBICII UCTIOIB3YyEMBIX BEJIMYMH, 0003HAYCHUS U €AUHUIIBI (PU3UUYECKUX BEIUYMH,
HaX0AUTh (OPMYIIbI, CBS3bIBAIOLIUE JaHHYIO (DU3MUECKYIO BEJIMYMHY C JPYTMMHU BEIMYMHAMU,
CTPOUTB I'papUKH U3YYEHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEIUYHH;

XapakTepu3oBaTh CBOWCTBA TeJ, (HU3UYECKUE SBJICHUS W MPOLECCHI, MCIONB3YysS 3aKOH
COXpaHEHUs SHEPruH, 3aKOH BCEMHPHOTO TITOTEHMSI, MPUHLMII CYNEPHO3ULUU CHJI, IPUHIUI
oTHOocuTenbHOCTH [anmies, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHMsS HUMIYJIbCa, 3aKOHbI
OTpPaKEHHsI U IPEIOMIIEHUS CBETA, 3aKOHBI COXPAHEHUs 3apsA0BOr0 W MAacCOBOI'O YHCEN IpU
AJIEPHBIX PEAKLUAX, MPU ATOM JaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3alMCHIBATh €0
MaTeMaTUYECKOE BbIPAKEHUE;

OOBSICHATh (PU3UUECKUE IMPOLECChl U CBOMCTBAa Tel, B TOM 4YHCIE U B KOHTEKCTE€ CHUTyalui
IPAaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH PUYMHHO--CIIEJCTBEHHBIE CBSA3H, CTPOUTH
00BsicCHEHHE M3 2—3 JIOTMYECKUX LIaroB € OMOpPOH Ha 2—3 M3yYCHHBIX CBOWCTBA (PU3MUECKUX
SIBJICHU, (PU3NUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pewath pacy€THbIE 3a/1a4M (OMMPAIOIIMECcs HA CUCTEMY U3 2—3 ypaBHEHUH), UCIIONb3Ys 3aKOHBI
U (GopMyIibl, CBs3bIBarOIMEe (U3UUYECKUE BEIUYMHBL: HAa OCHOBE aHajM3a YCIOBHS 3aJauu
3alMChIBaTh KPATKOE YCJIOBHE, BBIABIIATH HEJOCTAIOIIME WM M30BITOYHBIE JaHHbBIE, BHIOMPAThH
3aKOHBI U (OpPMyJbl, HEOOXOIMMBIE [UIsl pELIeHMs, IMPOBOAUTH pacdy€Tbl M OLEHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHsI (PU3MUECKON BEIMUHHBI,

pacrio3HaBaTh MpPOOJEMbI, KOTOPblE MOXXHO pPEIIUTh HPU MOMOLIM (U3NYECKUX METOOB,
UCIIONIb3YSl ONHMCAHME MCCIEAOBAHUS, BBIACNIATH MPOBEPSIEMOE MPEAINOJIOKEHUE, OLEHUBATh
MPaBWIBHOCTh IMOPSIIKA MPOBEICHUS MCCIEA0BaHUSA, JeJaTb BBIBOJIbI, HHTEPIPETUPOBATH
pe3yiabTaThl HAOIIOACHUHN U ONBITOB;

IPOBOJUTH OMBITH 0 HAOIIOAECHUIO (PU3MUECKUX SBICHUH WM (U3NYECKUX CBOMCTB Tel
(u3yuenue BTOporo 3akoHa HplOTOHa, 3aKOHa COXpaHEHMsI PHEPIUH, 3aBHCHUMOCTh INEpuoa
Kosie0aHUM NPYKUHHOTO MasiTHUKA OT Macchl Ipy3a U jKECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYABI MaJibIX KoJIeOaHU, MPSIMOJIMHEIHOE pacpocTpaHeHHe CBeTa, pa3jiokeHue 0enoro
CBETa B CIEKTP, U3yUEHUE CBOMCTB M300pak€HUsS B MJIOCKOM 3epKaje U CBOMCTB M300pakeHUs
npeaMeTa B coOuparonieit JruH3e, Ha0MI0AeHNEe CIUIOUTHBIX U JIMHEHYAThIX CIIEKTPOB U3ITY4YEeHHUS):
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY M3 M30BITOYHOTO Habopa 000pYAOBaHMUS, OMUCHIBATH X0
OTIBITA U €TO PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI,

IPOBOJIUTH MPU HEOOXOJUMOCTH CEpUI0 MPSAMBIX HW3MEPEHUH, ONMpeAessisi cpeHee 3HaueHue
u3MepsieMoil BennuuHbl ((POKYCHOE paccTosiHME coOHMparolled JUH3bI), 0OOCHOBBIBATH BBHIOOP
croco0a u3MepeHus (M3MEPUTEIHHOTO MPUO0pa);

IPOBOJUTH HCCIIEOBAaHUE 3aBHUCUMOCTEH (PU3MUECKUX BEIMYMH C MCIIOJIb30BAaHHEM MPSIMBIX
U3MepeHuil (3aBUCUMOCTh MMYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBWKEHUH 0€3 HaualbHOM
CKOPOCTH, Iepuo/ia KoieOaHui MaTeMaTUYeCKOTro MasiTHUKA OT JTMHBI HUTH, 3aBUCUMOCTH yriia



OTpa)K€HMsI CBeTa OT yIjla HaJEHUs M yIJla NPEeIOMIIEHUs OT yrja MajJeHus): MJIaHUPOBATh
UCCIIEIOBAaHHE, CAMOCTOSITETIbHO COOMpaTh YCTaHOBKY, (PMKCHUPOBATh PE3YJbTaThl MOJIYYCHHOM
3aBUCUMOCTH (PM3MYECKMX BEIWMYMH B BUAEC TaONMMIl W TpauKOB, JENaTh BBIBOJBI IIO
pe3yibTaTaM UCCIIEOBaHUS;

IPOBOJUTH KOCBEHHbIE U3MEPEHUsI (GU3NUYECKUX BEIUYHMH (CPEeIHSS CKOPOCTh M YCKOPEHHUE Tella
OpU PaBHOYCKOPEHHOM JIBM)KEHUH, YCKOPEHHE CBOOOTHOTO MAJCHUs, JKECTKOCTH MPY)KUHBI,
KOO(PQHUIMEHT TPEeHHUs] CKOJIbKECHHS, MEXaHWYecKas pabdoTa M MOIIHOCTh, YacTOTa M IEPUOJ
KoJIeOAaHUH MaTeMaTHYeCKOro M MPYXHHHOTO MasTHUKOB, ONTHYECKas cujla coOuparolei
JMH3bI, PaJUOAKTUBHBIA (OH): IUIAHUPOBAaTh W3MEPEHUs, COOUPATh SKCIEPUMEHTAIbHYIO
YCTaHOBKY U BBIIOJHATH U3MEPEHMUSI, CIEAYS NPEI0KEHHON HHCTPYKLIUHU, BEIUUCIISATH 3HAUEHNE
BEJIMYMHBl M aHAJIU3UPOBAaTh IMOJIYYEHHBIE PE3YJbTaThl € Y4YETOM 3aJaHHOW IOIPEHIHOCTH
W3MEPEHHUI;

co0uIr01aTh NpaBuiIa TEXHUKH O€30I1aCHOCTH ITPU paboTe ¢ 1a0opaTOpHBIM 000pyI0BaHUEM;
pa3inyaTth OCHOBHBIC NPU3HAKM M3YYEHHBIX (DU3MYECKHX MOJENEH: MaTepuanbHas TOYKa,
a0COIOTHO TBEPOE TEJI0, TOYEUHBIM UCTOUHUK CBETA, Jy4, TOHKAsl JINH34, [IJIaHETapHasi MOJIEIb
aToMa, HyKJIOHHasl MOJIeJIb aTOMHOT0 $1/1pa;

XapakTepu3oBaTh NPUHLMIIBI JEHCTBHS HM3YYEHHBIX HPUOOPOB M TEXHUYECKHX YCTPOMCTB C
OMOpol Ha WX ONUCAaHUS (B TOM YHCJE: CHUAOMETP, NATUMKU IOJIOKEHUS, PACCTOSHUS U
YCKOpEHUs, pakKeTa, 53XO0JIOT, OYKH, IEpHUCKOIl, (oToamnmapar, ONTHYECKHE CBETOBOJBDI,
CIEKTPOCKOI, J03UMETp, Kamepa BuibcoHa), MCHOib3ys 3HaHHUS O CBOMCTBAaX (DU3MYECKHUX
SBJICHUN U HEOOXOMMble (PU3MUYECKHE 3aKOHOMEPHOCTH;

UCIIOJIb30BAaTh CXEMbl M CXEMaTHUYHbIE PHUCYHKH H3YYEHHBIX TEXHUYECKUX YCTPOMCTB,
U3MEPUTENIbHBIX MPUOOPOB M  TEXHOJOTMYECKHX IPOLIECCOB IPU  PEIIEHUH y4eOHO--
IPAaKTUYECKUX 3a]1a4, ONTHYECKUE CXEMBI JJIS TOCTPOEHUS N300pakeHUi B IJIOCKOM 3€pKalie U
cobuparoiei JIMH3e;

IPUBOJIUTH MPHUMEPHI (HAXOAWUTh MH(OpPMALMIO O MpUMEpax) MPaKTUYECKOro HCIOIb30BaHUS
¢u3nyecKuX 3HaHUH B MOBCEAHEBHOMN KU3HU I o0ecrieueHus: 0€30MacHOCTH MPU 0OpallEHUH C
npubopaMu M TEXHMYECKUMM YCTPOMCTBAMM, COXPAHEHMs 3JI0pPOBbS M COOJIOAECHUS HOPM
HKOJIOTMUECKOTO TIOBEJIEHUS B OKPYXKAIOILEH CPELE;

OCYIIECTBIISATh MOUCK MHPOpMAUKN (HU3NUecKoro coaepxanusi B MIHTepHEeTe, caMOCTOSITENBHO
bopMynupys MOUCKOBBIM 3ampoc, HAXOAUTh MYTH OMNPEIENIEHUS JTOCTOBEPHOCTH MOJYy4YEHHOM
UH(pOPMALIMK Ha OCHOBE UMEIOIIMXCS 3HAHUN U JIOTIOJTHUTEIbHBIX UICTOYHUKOB,;

UCMOJIb30BaTh MpPHU BBIIOJHEHUH Y4YEOHBIX 3aJaHMi HayyHO--TIONMYJSIPHYIO JIUTEPATypy
¢u3nyecKkoro cojaep:KaHus, CIpaBOYHBbIE MaTepuanbl, pecypchl cetu VHTepHeT, BlajeTh
npuéMaMyd KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HH(GOpPMAlUU U3 OJHOW 3HAKOBOM
CUCTEMBI B IpYTYIO;

CO3/1aBaTh COOCTBEHHBbIE NHCbMEHHBIE M YCTHBIE COOOILEHHS Ha OCHOBE HH(POpPMALUU U3
HECKOJIbKUX MCTOYHHUKOB (PU3WYECKOT0 COJAEpKaHUs, MyOIMYHO MPEICTaBISTh PE3YyIbTaThbl
MPOEKTHOM WJIM HCCIENOBAaTeNbCKON JESTeNbHOCTH, IpPH 3TOM TPaMOTHO HCHOJIb30BATh
U3yYEHHBIN MOHATUIHBIN anmapar u3y4aeMoro pasjena (pU3MKH U COTPOBOXKIATh BHICTYIUICHHE

npe3eHTaluen ¢ ydéToM 0COOEHHOCTEHN ayAUTOPUH CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuyecTBo 4acoB DJIeKTPOHHbBIE
(undposbie)
Ne n/nj HaummeHoBaHHe pa3iesioB U TeM MPOrpaMMbl Beero Kognpo.m)m,le HpﬁaKaneCKne 06PA30BATEIBLHBIE
padoThI padoThI pecypesI
Pazngen 1.0u3nka u €€ posib B NO3HAHUHU OKPYKAKOIIEr0 MUPa
bubmuorexa [JOK
11 Pusnka - Hayka o npupose 2 0 0 https://m.eds00.ru/7f416194
bubmuorexa [JOK
1.2 PH3HUCCKHC BETHUHHEI 2 0 0 https://m.edso00.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAY4YHBIN METO]I TO3HAHUS 2 0 1 https://m.edsoo.ru/7f416194
Hroro no pasneny 6
Pa3nes 2.1lepBoHayasibHble CBeJIeHHS 0 CTPOCHMH BelllecTBa
bu6nmoreka [JOK
2.1 CTpoenue semectsa 1 0 1 https://m.edso0.ru/7f416194
. bu6nmoreka [JOK
2.2 JIBM>KeHHEe 1 B3aMOICHCTBUE YaCTHUIl BEIIECTBA 2 0 1 https://m.edsoo.ru/7f416194
bu6mmoreka [JOK
2.3 ArperatHbie COCTOSIHUSI BEIIECTBA 2 1 1 https://m.edsoo.ru/7f416194
Htoro no pazneny 5
Paznen 3./IBu:xeHMe M B3auMoJieiicTBUE TeJl
bu6mmorexa [IOK
3.1 Mexanueckoe ABKeHHE 3 0 1 https://m.eds00.ru/7f416194
bu6mmorexa [IOK
3.2 Huepuus, macca, II0THOCTh 4 0 1 https://m.edsoo.ru/7f416194
bu6mmorexa [IOK
3.3 Crna. Bupist cun 14 1 2 https://m.eds00.ru/7f416194
Wroro no pazmeny 21

Pa3nen 4./laBjieHue TBEPABIX TeJl, dKUIAKOCTEH M ra3oB



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

41 [asnenue. Ilepenaya naBinenus TBEpAbLIMU 3 1 bubnnoreka HOK
' TEeIaMH, JKUJIKOCTSIMH U Ta3aMH https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
4.2 JlaBaeHue xKHKOCTH ° 0 https://m.edso00.ru/7f416194
bu6mmoreka [IOK
4.3 ATmocepHoe aBIeHHe 6 1 https://m.edso0o.ru/7f416194
44 JelicTBHE KUJKOCTH U Ta3a HA MOTPYKEHHOE B 7 3 bubnmoreka [JOK
' HHX TEJIO https://m.eds00.ru/7f416194
Htoro no pazneny 21
Pa3nes 5.Pa6ora 1 MOIIHOCTh. JHeprus
bu6mmoreka [IOK
51 Pabora u mompgocTs 3 1 https://m.edso00.ru/7f416194
bubmuorexa [JOK
52 Hpoctere mexanm3mb! S 1 https://m.eds00.ru/7f416194
bubmuorexa [JOK
>3 Mexanuteckas sneprus 4 0 https://m.eds00.ru/7f416194
Hroro no pazneny 12
PezepBHOE Bpems 3
OBIIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME 68 15



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 KVIACC

KoanuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTsI padoThI pecypesI
Pa3nen 1.TenioBble siBjIeHUSA
. bubmuorexa [JOK
11 CTpoenne u CBOHCTBA BemIeCTBa ! 0 0 https://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
12 Terople nporeccy! 21 1 > https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
Pa3znen 2.2yieKTpHYecKre  MATHUTHBIE SIBJICHUS
21 DIIeKTpUUYECKHE 3apsiabl. 3apsHKEHHBIE Tella U 7 0 1 bubnuorexa [JOK
' MX B3aUMOJICUCTBUE https://m.edsoo.ru/7f4181ce
. N bubmuorexa [JOK
2.2 [TocTOSIHHBIH IEKTPHUUECKUI TOK 20 1 7 httos://m.edsoo.ru/7fA181ce
bu6nmoreka [JOK
2.3 MaruuTHbIe sBaCHHA 6 1 15 https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 IMEKTPOMATHHTHAS HHIYKIHS 4 0 0 https://m.edsoo.ru/7f4181ce
Hroro no pazgeny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 145



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 KVIACC

KoandyecTBO 4YacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/l IporpaMmb1 Beero KO;ITpOJIbeIe HpﬁaKaneCKne 06PA30BATETBLHBIE
padoTbI padoThbI pecypeb
Pa3znen 1.Mexanuueckue siBJeHHUA
11 MexaHn4ecKoe IBUKEHUE U CIIOCOOBI €ro 10 0 1 bu6mmoreka [IOK
' ONMCaHUs https://m.edsoo.ru/7f41a4a6
. bubmuorexa [JOK
. 2 1
1.2 Bsanmoneiicsue Ten 0 3 https://m.edsoo.ru/7f41a4a6
bubmuorexa [JOK
. 1
1.3 3aKoHbI coXpaHCHHUA 0 0 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3zgen 2.Mexannueckue KoJ1e0aHUs U BOJHDBI
bu6nmoreka [JOK
7
2.1 Mexanieckue KoneoaHns 0 3 https://m.edsoo.ru/7f41a4a6
bu6nmoreka [JOK
. . 8 1
2.2 Mexanrieckue BONHEL 3ByK 3 https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
Pa3nen 3.2/1eKTpOMArHUTHOE 0JI€ H 3JIEKTPOMATHUTHBIE BOJHBI
31 DIIeKTPOMarHuTHOE MOJIE U 6 0 2 bubnnoreka [JOK
' JIEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
HWroro 1o paszaeny 6
Pa3znen 4.CBeToBbIe SIBJIEHUS
bu6mmorexa [IOK
6 0 2
41 3aKOHBI pacpOCTPAaHEHHUS CBETA https://m.edsoo.ru/7f41a4a6
bu6mmorexa [IOK
6 0 3
4.2 JIMH3BI ¥ ONTHYECKHE TPUOOPHI https://m.edsoo.ru/7f41a4a6
4.3 Paznoxxenne 6e10ro cBeTa B CIIEKTP 3 0 2 bubmioreka [JOK

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

Hroro no pazneny

15

Pa3nea 5. KBanToBbIe IBJIeHUSA

5.1 HcnyckaHue U TIOTJIONIEHHE CBETa aTOMOM 4 1 BH6J_IHOTeKa IOK
https://m.edsoo.ru/7f41a4a6
5.2 CTpoeHye aTOMHOIO s/1pa 6 1 Eﬁfﬁfﬁggﬁf 113436
53 | Slacpusic peakun 7 D g imedsooruristadss
Hroro mo paszerny 17
Pa3nes 6.11oBTOpUTEIHHO-00001IAI0IIM I MOTYJIb
6.1 [ToBTOpeHue u 06001IeHUE COAePKAHUST 9 2 bubnuorexa [JOK
Kypca pusmuku 3a 7-9 xiacc https://m.edsoo.ru/7f41a4a6
Hroro no pasneny 9
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 27



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




HOYPOYHOE IINTAHUPOBAHHUE

7 KJIACC
JJIeKTPOHHBbIE LU (PPOBHIE
KoJjuuecTBO 4acoB o0pa3oBaTejibHbIE PeCypPChl
Ne T
eMa YpoKa
n/n yp
Bcero K.p IL.p Aara
npoBeeH
nuM

®u3nka — Hayka o Ipupoe. SABieHus npupoasl

dusuyeckue aBiIeHUA

3 ®u3nyecKue BeIMYMHBI U UX U3MEPEHUE
Ypok-uccienoBanue "M3mepeHune teMieparypsl Ipu

4 HIOMOILH KHUIKOCTHOI'O TEPMOMETPA U JaTUNKa 1 1
TeMIepaTrypsl"”

5 Mertozasl HayuHOTO MO3HaHUs. Onucanue GU3NIECKUX 1 bubnuotexa [JOK
SIBJICHUU C IIOMOILBIO MOJeIen https://m.edsoo.ru/ff09f72a
Ypok-uccnenosanue "[IpoBepka runoresbl: 1aabHOCTh

6 noJI€Ta MapuKa, MyIeHHOT0 TOPU30HTAIIBHO, TEM OO0JIbIIIE, 1 1
gyeM OoIibliie BhICOTA MycKa'

7 Crtpoenue BemecTBa. ONBITHI, JOKA3bIBAIOIINE TUCKPETHOE 1 bu6nmoreka [JOK
CTPOEHUE BEIIECTBA https://m.edsoo.ru/ff09fe0a

8 JIBm>KeHHEe YacTHI] BEIIECTBA 1 Bubumorexa [IOK

https://m.edsoo.ru/ff0a013e

9 VYpoxk-uccnenoanne «OMbITHI 10 HAOIIOJICHHUIO TETUIOBOTO 1 1
paCIIMPEHHUsI Ta30B»

10 ArperaTHble COCTOSIHHSI BEILIECTBA 1
Oco0eHHOCTH arperaTHbeIX COCTOSTHUM BoJIbl. O000IIeH e

11 o paszgeny «llepBoHavanbHbIE CBEIEHUS O CTPOEHUH 1 Brbmiorera [IOK

P y P p https://m.edsoo.ru/ff0a0378
BEIIECTBAY

12 Mexanundeckoe 1BHXeHUe. PaBHOMEPHOE N HEPAaBHOMEPHOE 1 bubnmoreka [JOK

JBHOKCHUE https://m.edsoo.ru/ff0a05c6



https://m.edsoo.ru/ff09f72a
https://m.edsoo.ru/ff09fe0a
https://m.edsoo.ru/ff0a013e
https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6

bubmuorexa [JOK

13 Cropocts. Enuruuet cropoctu https://m.edsoo.ru/ff0a079c
14 PacueT nmyTu u BpeMeHH JIBHIKCHHS buGmorexa LIOK
yr p a https://m.edsoo.ru/ff0a0ae4
bubmuorexa [JOK
15 Nueprusa. Macca — Mepa HHEPTHOCTH T https://m.edsoo.ru/f0a0cL0
IInotHOCTH BemiecTBa. Pacuer Maccel 1 00beMa TeJia 1mo ero bubnuorexa [JOK
16 .
IJIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHast pabota «OrnpeaesieHue MmI0THOCTA TBEPIOTO
Tena
bubmuorexa [JOK
n "
18 Pemenue 3agau no reme "IL1oTHOCTH BemecTa https://m.edsoo.ru/ff0al23c
19 Cuna xak XxapakTepucTHka B3aumoaencTBus ten. Cuna
ynpyrocty. 3akoH ['yka
JlaboparopHas pabota «/3yuenue 3aBUCUMOCTH
20 pacTspkeHus (aegopmaiim) NpyKuHbI OT MPHII0KEHHON
CHUJIBI»
21 [[SIBnenue TsroTenus. Cuia TSKeCTH
29 CBs13b MEXTy CHJION TSDKECTH U Maccoil Tena. Bec tena. bubnuoteka [JOK
Pemenne 3amau no teme "Cuia tsoxectu" https://m.edsoo.ru/ff0al778
23 Cuna TspKecTH Ha Ipyrux Iuianerax. Puszndyeckue bubnnorexka [JOK
XapaKTEPUCTUKH TIJIAHET https://m.edsoo.ru/ff0a1502
bu6nmoreka [JOK
24 Hsuepenne cu. Jlunamonerp https://m.edsoo.ru/ff0al8cc
bubmuorexa [JOK
25 Bec ena. Hesecomocts https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HAIIPaBJIEHHBIX 110 OAHOM IPSMOM. bubnnorexka [JOK
26 . .
PaBHOEliCTBYIOIIASA CHIT https://m.edsoo.ru/ff0ala70
27 Pemenue 3agau no reme "PaBHonelicTByromas cui'"
28 Cuia TpeHus u e€ Bubl. TpeHue B IPUPOIE U TEXHUKE bubmorexa LIOK

https://m.edsoo.ru/ff0alb9c



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
https://m.edsoo.ru/ff0a1b9c

JlaboparopHas pabota «/3ydeHne 3aBUCUMOCTH CHITBI

bubmuorexa [JOK

29 TPEHHS CKOMILAKEHIHS OT CUIIbI JABJICHHA 1 XapaKTepa https://m.edsoo.ru/ff0alccd
COMPUKACAIOIIUXCS TOBEPXHOCTEN»
30 Pemienue 3aiayd Ha onpeeneHue paBHOACHCTBYIONIEH CHITbI
31 Pemenue 3amau mo Temam: «Bec tenay, «I'padudeckoe bubnnoreka [HOK
n3o0pakeHue crny, «Cruibl», «PaBHOIEHCTBYIOMIAS CHIY https://m.edsoo.ru/ff0alde0
KonTtponpHast padbora no Temam: «MexaHudeckoe
32 JBIDKEHHEY, «Macca, IIIOTHOCThY, «Bec Temay,
«['padmueckoe n3obpaxxkenue cuiny, «Cuib»
33 Hasnenune. CriocoObl yMEHBIIICHUS U YBEIIMUCHUS JIaBJICHUS Eubmorexa IIOK
) y yB https://m.edsoo.ru/ff0a20a6
JlaBnenue ra3a. 3aBUCUMOCTb JIaBJICHHS Ta3a OT 00bEMa, bubmuorexa [JOK
34 .
TEeMIIepaTyphl https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPABIMU TEJIAMU, )KUJKOCTSIMU U bubnuoreka [IOK
razamu. 3akoH [lackaist https://m.edsoo.ru/ff0a25b0
36 JlaBlieHME B )KUJIKOCTH U Ta3e, BBI3BAHHOE JICHCTBHEM CHJIBI bu6nmoreka [JOK
TSDKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3anau 1o teme «JlapieHue B )KUAKOCTH U Tas3e. bu6mmoreka [IOK
3akoH [lackaisi» https://m.edsoo.ru/ff0a2826
bu6nmoreka [JOK
38 Coobmarommecs cocy el https://m.edsoo.ru/ff0a2970
39 I'mapaBnuueckuii mpecc Eubmorexa IIOK
AP p https://m.edsoo.ru/ff0a3136
40 Manomertpsl. [lopiiHeBOM )KUIKOCTHBIN HACOC
41 ATMocdepa 3emiu 1 IPUUHUHBI €€ CYIIeCTBOBAHUS bubmiorexa LIOK
p p ym https://m.edsoo.ru/ff0a2b5a
bubmuoreka [JOK
42 Bec Bo3nyxa. ATMOchepHOe 1aBlieHHE https://m.edsoo.ru/ff0azbsa
bubmuorexa [JOK
43 N3mepenne armocdeproro nasnenus. Onbit Toppudeniu https://m.edsoo.ru/ff0a2da8
44 3aBUCHMOCTB aTMOC(HEPHOTO JaBJICHUS OT BBICOTHI HAJl bubnnoreka [HOK

YPOBHEM MOPSI

https://m.edsoo.ru/ff0a2fc4
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Bapomertp-anepouns. ATMochepHoe JaBlieHNe Ha Pa3IHIHbIX bubnuoreka [IOK
45 )
BBICOTaX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amay mo Teme " AtmocdepHoe gaBieHue"
47 JleficTBHE KUIKOCTHU U T'a3a HA MOTPYKEHHOE B HUX TEJIO. bubnmoreka [JOK
ApxumenoBa cuia https://m.edsoo.ru/ff0a3276
48 JlaboparopHas padota «Onpenernenre BhITaIKUBAIOIIEH 1 bubnmoreka [JOK
CHUJIbI, ICCTBYIOIIEH HA TEJO0, HOTPY>KEHHOE B JKUJIKOCTh) https://m.edsoo.ru/ff0a33fc
JlaboparopHas paboTta o teme «ccnenoBanue
49 3aBI/ICII)/IM0£TI/I B(E,)ca TeJa B BOJE OT 061;&1{{421 MOTPY>KEHHOU B 1 bubmorexa LIOK
A PyX https://m.edsoo.ru/ff0a3514
KUAKOCTb YaCTH TEIa
bubmuorexa [JOK
50 Tlnasanme Ten https://m.edsoo.ru/ff0a3a96
JlaboparopHas pabota "KoHCTpynpoBaHue apeoMeTpa Uiiu
51 KOHCTPYHWPOBAHUE JIOJIKU U ONIPEAEIIEHUE €€ 1
rpy30M0abEMHOCTH"
Pemenue 3amau mo remam: «IlnaBanue cyaoB.
52 Bozn onnaI][saHHe» «/laBnenue TBe L[Lg(I[TeJI KUIAKOCTEN U bubmiorexa HOK
yX ’ P ’ https://m.eds00.ru/ff0a3654
ra3oBy»
53 KonTponbhas pabota no teme «/laBneHue TBepabIx Ted,
JKUJIKOCTEN 1 Ta30BY»
bu6mmoreka [IOK
54 Mexanuteckas pabora https://m.edsoo.ru/ff0a3f82
bu6mmoreka [IOK
55 Monsocts. Exuuitgt MomocT: https://m.edsoo.ru/ff0a3f82
56 VYpok-uccnenoBanue "Pacuétr MOIIHOCTH, pa3BUBAEMOM MPHU 1
noAbEME I10 JIeCTHUIIE"
57 [IpocTbie Mexanu3mel. Peryar. PaBHOBecHe cuil Ha pblyare
58 Prruaru B TexHuke, ObITy 1 ipupoie. JlaboparopHas pabota 05 bubnmoreka [JOK
«HMccnenoBanue yciIOBU paBHOBECHS pblYara ' https://m.edsoo.ru/ff0a478e
bu6mmoreka [IOK
59 Pemenue 3agau no teme «Y ClIOBUS PAaBHOBECHS pblUara

https://m.edsoo.ru/ff0a48a6
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KoaddunmenT nmonesnoro neiicTBus MexaHu3ma.

60 JIaGoparopnas pabora «M3mepenne KI1/I HaknoHHOM 1 0.5

TUIOCKOCTHY
" " bubmuorexa [JOK

61 Pemrenue 3amaa mo teme "Pabora, momuocts, KIT/] 1 https://m.edsoo.ru/ff0a4cAs

62 Mexannueckas sHeprus. Kunernueckas v NOTEHIMAIbHAS 1 bubnuoreka [IOK
SHEprus https://m.edsoo.ru/ff0a4252

63 3aKOH COXpaHEHHsI MEXaHUYEeCKON IHEPTUH 1 bubmmorexa LIOK

https.//m.edsoo.ru/ff0a4360
VYPOoK-3KCIIEpUMEHT 110 TeMe "DKCIePUMEHTATBHOE

64 orpezeNieHue N3MEHEHHUS! KWHETHUECKOH U MOTeHIIMATbHOM 1 1
SHEPTUHU MPHU CKATHIBAHUU TEJIA TI0 HAKJIOHHOM TJIOCKOCTH"

65 KonTponbhas pabota no reme «PaboTta 1 MOIIHOCTb. 1
OHeprus»

66 PesepBHblit ypok. PaboTta ¢ Tekctamu 1o Teme 1 bubnuoreka [IOK
"MexaHn4eckoe OBHKeHHue" https://m.edsoo.ru/ff0a4ee6
PesepsHblil ypok. Pabota ¢ Texkctamu o teme "JlaBnenue bubnuoreka [IOK

67 . o " 1 .

TBEPABIX TEJ, )KUIAKOCTEN U ra30B https://m.edsoo.ru/ffOa4ffe

68 PesepsHbiil ypok. Pabora ¢ Texctamu no teme "Pabora. 1
MomHoCTb. OHeprus"

OBUHIEE KOJIMYECTBO YACOB 11O ITPOT'PAMME 68 12
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8 KVIACC

KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne Tema ypoxa uugposbie
n/n Bcero | K.p ILp Jlata o0pasoBare/ibHbIEC
NpoB-HUs| PeCcypcChbI
1 OCHOBHBIE MOJIOKEHHS MOJIEKYJISIPHO-KUHETUYECKON TEOpUHU 1 bubnmnoreka HOK
Y UX ONBITHBIE OATBEPKACHUS https://m.edsoo.ru/ff0a5256
2 Macca u pazmep aTOMOB U MOJICKYJI 1
Monenu TBEpAOTO, KHUAKOTO U Ta3000pa3HOT0 COCTOSIHUIMA bubmmoreka [JOK
3 1
BEILIECTBA https://m.edsoo.ru/ff0a540e
OObscHeHne CBOMCTB TBEPAOTO, )KHUIKOTO U Ta3000pa3HOT0
4 COCTOSIHHI BEUIECTBA HA OCHOBE IOJI0KEHUN MOJIEKYJIISIPHO- 1
KHHETUYECKON Teopuu
5 Kpucrammiyeckue u aMopHbIE Tea 1 bubmaorexa LIOK
P P https://m.edsoo0.ru/ff0a5800
6 CmauuBaHue ¥ KaWUIPHOCTh. [JoBEpXHOCTHOE HATSHKEHHE 1 bubmoreka LOK
P ' P https://m.edsoo0.ru/ff0a5530
7 TennoBoe pacuiupeHue u cxaTue 1 bubmmorexa LHOK
p p https://m.edsoo.ru/ff0a5a26
8 Temneparypa. CBsi3b TeMIIEpaTyphbl CO CKOPOCTHIO TETJIOBOTO 1
JBUKEHUS YaCTHUI]
9 Buytpennss sneprusi. CnocoObl N”3MEHEHUs! BHYTPEHHEH 1 bubmmnoreka HOK
SHEPIUU https://m.edsoo.ru/ff0a5c60
bubnunorexa LIOK
1
10 Buet Tennonepeniaun https://m.edsoo.ru/ff0a6412
VYpok-koH(pepenuus "[IpakTnyeckoe UCnoib30BaHUE
11 TeIImOBLIX(I():BF(;ﬁcIiB BeHlIe)CTB M MaTepHAalIoB B IIENAX 1 1 brbmiotexa LIOK
" p https://m.edsoo.ru/ff0a65c0
SHEeprocOepereHus
12 KonuuecTBo TemnoTel. Y aenbHas TEMIIOEMKOCTb 1 bubmorexa IIOK
) https://m.edso0.ru/ff0a6976
13 YpaBHeHHe TEII0BOTO Oananca. Temioo0MeH U TemIoBoe 1 bubnmoreka [JOK
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paBHOBECHE https://m.edsoo.ru/ff0a7088
14 Jlaboparopuas pabota "VccienoBanue sBICHUS bubnmnoreka HOK
TEII000MEHA MPU CMENTMBAHUU XOJIOAHOU U TopsiYeii BOIbI" https://m.edsoo.ru/ff0a6a98
15 Pacyer konmdecTBa TEMIOTH, HEOOXOAMMOTO IS
HarpeBaHus TeJla U BBIICISIEMOTr0 UM MPU OXJIKICHUU
16 Jlaboparopuas padota "Onpenenenue yaenbHON bubmmoreka [JOK
TEIIOEMKOCTH BelrecTna" https://m.edsoo.ru/ff0a6bb0
17 OHeprus ToIIuBa. Y ieibHasl TEMI0Ta CTOPaHUs BH6J_]HOTeKa HOK
https://m.edsoo.ru/ff0a7b5a
18 [1naBneHue u OTBEpAEBAHNE KPUCTAILTUIECKUX TEJL. bubmmorexa [JOK
VY enpHas TENa0Ta MJIaBJICHUS https://m.edsoo.ru/ff0a71d2
19 JlaGopaTopHas pfl60Ta "OnpeneneHue yaenbHOU TeIIOThI EI/I6J.II/IOTeKa HOK
IJIABJICHUS JIbJA https://m.edsoo.ru/ff0a72fe
20 [TapooGpa3oBanue u KoHaeHcalus. Mcrnapenue ﬁg&?ﬁ%ﬁﬁ;gﬁ%og 40¢
Kunenue. Y nenpHas Temnnora napooOpa3zoBaHus U
21 KOHJIGHC&III/Ii. 3aBUCUMOCTh TeMrlJIepaEypm KHUIIEHUS OT EH@_MOTeKa HOK
ATMOC(EPHOTO J@BIICHIS ttps://m.edsoo.ru/ff0a786¢
29 Brnaxnocts Bo3ayxa. Jlaboparopnas padota "Onpenenenue bubmuoreka [IOK
OTHOCUTEIIbHOM BJIQXKHOCTH BO3ayXa" https://m.edsoo.ru/ff0a7628
23 Pemenwie 3a1a4 Ha onpesielieHNe BIAKHOCTH BO3TyXa
24 [TpunHIMIB paboThI TEMIOBLIX ABUTaTenel. [lapoBas
TypOuHa. /[Burarens BHyTPEHHETO CrOpaHus
o5 KII/I TermoBoro asuraress. TenaoBbIe ABUTATEH U 3allIUTa bubmuoreka [{OK
OKPY)KaIOIIEH Cpe/Ibl https://m.edsoo.ru/ff0a7c7c
2% 3aKOH COXpaHECHHS M TPEBPANICHIS SHEPTUN B TETUIOBBIX
rpoliieccax
27 [ToaroroBka Kk KOHTpOJILHOU padoTe 1o Teme "TernoBbie bubmuorexa [JOK
siBJIeHUs1. VI3MeHeHHe arperaTHplx COCTOSIHUN BelecTBa" https://m.edsoo.ru/ff0a83f2
28 KonTponbnas padota no teme "TemnsoBsie SBIEHUS. bu6muoreka [JOK

M3MeHeHue arperatHbiX COCTOSIHUI BemecTra'

https://m.edsoo.ru/ff0a86ae
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29

Onexrpuzanus Ten. J[Ba poaa 3JIeKTpUUYECKUX 3apsI0B

VYpok-uccnenoBanue "IaeKTpU3aLus TEJI UHAYKIUEN U IPU

30 " 1
COIPUKOCHOBEHUU
31 B3aumogeiicTBue 3apskeHHbIX Tell. 3akoH Kynona bubmnorexa LIOK
A p ) Y https://m.edsoo.ru/ff0a87e4
30 Dnektpruyeckoe nosie. HanpskeHHOCTh 3JIEKTPUYECKOTO bubmmoreka [JOK
noJs. [I[pruHIMN Cyneprno3uLiiuy AJEKTPUYECKUX MOJICH https://m.edsoo.ru/ff0a8ala
33 Hocurenu snexTpudeckux 3apsaoB. DJIeMEHTApHBIN 3apsi.
CrpoeHue aToma
34 [TpoBOAHMKY M TUAJIEKTPUKU. 3aKOH COXPAHEHUS bubnnorexa [JOK
3JIEKTPUYECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
Pemrenne 3a1a4 Ha IpUMEHEHUE CBOMCTB AIEKTPUYECKUX bubnuoreka [IOK
35 _
3aps10B https://m.edsoo.ru/ff0a90cc
DNEeKTPUYECKUM TOK, YCIIOBUSI €70 CYIIECTBOBAHUS. bubanoreka [JOK
36 _
M CTOYHUKY 3TIEKTPUYECKOTO TOKa https://m.edsoo.ru/ff0a95a4
37 JIefcTBUS PIEKTPUIECKOTO TOKA bubmoreka LOK
P https://m.edsoo.ru/ff0a96b2
18 VYpok-uccnenosanue "JleiicTBHE AIEKTPUIECKOTO OIS HA 1
MIPOBOJIHUKYU U IUDJIEKTPUKH"
39 DNEKTPUUECKHUNA TOK B METAJUIAX, )KUJKOCTSIX U Ta3ax bubmmorexa [IOK
p » M https://m.edsoo0.ru/ff0a9838
40 DneKkTpruyecKas ernb U €€ COCTaBHbIE YaCTH
a1 Cuna toka. JlabopaTopHas padora "M3mepenue u 05 bubnuotexa [JOK
peryMpoBaHKUe CHUJIBI TOKA" ' https://m.edsoo.ru/ff0a8bd6
42 DnexTpuueckoe HanpshkeHue. Bonbtmerp. Jlaboparopras 05 bubnuotexa [JOK
pabota "M3MmepeHne u peryaupoBaHie HAMPsHKCHUs " ' https://m.edsoo.ru/ff0a9e14
ConpoTuBieHre NPOBOAHUKA. Y AEIbHOE CONPOTUBIIEHUE bubmmnoreka [JOK
43 -
BeIleCTBa https://m.edsoo.ru/ff0aa738
JlabopaTopHas paboTa "3aBUCUMOCTH DJIEKTPUIECKOTO
paTopHa p P bubmuoreka [{OK
44 CONMPOTHUBIICHUS TPOBOJHUKA OT €r0 JIJTUHBI, IJIOIIAIN 1

MOINEPEYHOI0 CEUCHUS U MaTepuaia"

https://m.edsoo.ru/ff0aa738
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45 3aBHUCHUMOCTD CHJIbI TOKA OT HampspKeHus. 3akoH OmMa Jist bubnmnoreka HOK
yJacTKa IEeNu https://m.edsoo.ru/ff0aad44a
JlaboparopHnas padora "HccaemoBanne 3aBUCUMOCTH CHJIBI

46 TOKA, pI/II[ " ero It)le €3 PE3UCTO g OT COIPOTHUBIICHUS Bubmiorexa LIOK

» HAYIL pes p P, p" https://m.edsoo.ru/ff0aa04e
pe3ucTopa U HAaPsDKSHHS Ha Pe3UCTOpe

47 [TocnenoBarensHOE U MapaIeIbHOE COCAMHEHUS
MTPOBOTHUKOB
JIabopaTopuas padora "[IpoBepka mpaBHiIa CI0KEHHS

48 HaI il[))KeHI:I)/Iﬁ I pn HOCJ‘ICI[(I))BaTCIj'ILHOII\)/I COEIMHEHHUH 1B Bubmzorexa HOK

p " p yx https://m.edsoo.ru/ff0aaa58
PE3UCTOPOB

49 Jlaboparopuas padota "IIpoBepka mpaBuiia JJisi CUIIBI TOKA bu6nmoreka LIOK
MpY MapaJIeILHOM COSIMHEHUU PE3UCTOPOB" https://m.edsoo.ru/ff0aadle

50 Pemrenue 3amau na mpumenenue 3akoHa Oma i pa3augHoro bubnnorexa [JOK
COCMHEHMS TPOBOJHUKOB https://m.edsoo.ru/ff0aaf8a

51 PaboTta u MOIITHOCTH AJIEKTPUIECKOTO TOKA. 3aKOH J[xoyis- bubmmoreka [JOK
Jlenna https://m.edsoo.ru/ff0ab124

50 JlaGopatopHnas pabora "OnpezaeneHue padoThl U MOIIIHOCTH bubmmnoreka [HOK
AIEKTPUIECKOTO TOKa" https://m.edsoo.ru/ff0ab3e0
DneKTpuUecKre e U MOTPEOUTENHU dIEKTPHUIECKOM bubmmoteka IIOK

53 _
sHepruu B ObITy. KopoTkoe 3aMbIkaHne https://m.edsoo.ru/ff0ab660
IToaroroBka Kk KOHTPOJIBLHOHN paboTe IO TEME

54 "SJ?GKT HYECKHE 3ap;1 Bl 3a; pSDKeHHBIG Tena ! ux Bubmiorexa LIOK

L PALBI. 3api; N " https://m.edsoo.ru/ff0abd2c
B3auMOAENCTBUSA. [I0CTOSIHHBIN 3JIEKTPUYECKUNA TOK
KoutpomabsHas padora mo teMe "DAeKTpHUUECKUE 3apabl.
55 3a SDEGHHLIG TI::na H UX B3aHUMO, eﬁCTBI;/IH Hocmsnfmiﬁ Bubmiorexa LIOK
P N " a ’ https://m.edsoo.ru/ff0abea8
AIEKTPUUECKUN TOK

56 IlocTosiHHBIE MarHUTHI, UX B3aMMOJICUCTBHE

57 VYpok-uccnenosanue "M3ydeHue mosei moCTOSTHHBIX bubnmnoreka [JOK
Mar’HuToB" https://m.edsoo.ru/ff0ac3d0

58 MarnutHoe noje. MarautHoe nosie 3eMJIM U €ro 3HaYeHUe bubnuotexa [JOK

JUIA )KU3HU Ha 3eMiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
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/ff0ac0ba

59 OmnbIT OpcTena. MarHuTHOE MOJIE 3JIEKTPUUECKOTO TOKA 1 bubnmnoreka HOK
MarauTHO€ 1oJie KaTyIIKH C TOKOM https://m.edsoo.ru/ff0acld2
[IpumeHneHue JIeKTPOMarHuToB B TeXHUKE. JlaboparopHast

60 a%OTa "U3yueHune )Il)eﬁCTBH;I MArHUTHOTO OIS HI;, b 1 0.5 Bubmmorexa HOK
P ya " ' https://m.edsoo.ru/ff0ac74a
IIPOBOJHUK C TOKOM
DJeKTpoaBUraTesb IOCTOSIHHOIO ToKa. Mcnonbs3oBanue

61 IEKTpOABUTAaTENEH B TEXHUUECKHUX YCTPOIMCTBAX U HA 1 bubmmoreka [JOK
Tpancnopte. JlaboparopHas padora "KoncrpyupoBanue u https://m.edsoo.ru/ff0ac86c
u3ydyeHue paboThl AJeKTpoaBUraTesns”

62 OneiTel Dapajnies. 3aKOH AMEKTPOMarHUTHOM MHIYKIIUH. 1
IIpaBuio Jlenna
OnexTporeneparop. CriocoObl MONydeHus AEKTPHUIECKOI

63 SHEPTUU. DIIEKTPOCTAHIINN Ha BO30OHOBIIIEMBIX UCTOYHUKAX 1
SHEPTUHU

64 [ToaroroBka Kk KOHTPOJIBHOU paboTeE 1O TEME 1
"DneKTpuYecKre U MarHUTHBIE sABJICHUS"

KonTponbHas padota no teme "nekTpuyeckue u bubmmnoreka HOK

65 " 1 .

MArHUTHBIE SIBJICHUS https://m.edsoo.ru/ff0acb14
PezepHblil ypok. Pabora ¢ Tekctamu no teme "TernoBsle bubnmnoreka HOK

66 " 1 .

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

67 PezepHblil ypok. Pabota ¢ Tekctamu 1o teme "IlocTossHHBIN 1 bubmmnoreka HOK
AIEKTPUIECKUN TOK" https://m.edsoo.ru/ff0acdc6

68 PezepHblit ypok. Pabota ¢ Tekctamu 1o Teme "MarautHele 1
SIBJICHUS "

OBHIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68 14.5
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9 KVIACC

KoJsinyecTBo 4yacoB DJIeKTPOHHbBbIE
Ne Tema ypoxa uugposbie
n/m Bcero K.p ILp Jlata o0paszoBaTe/bHbIe
npoBeneHnsi pecypcebl
1 Mexannueckoe ABuxkeHue. MartepruanbHas TOUKa 1
2 Cucrema orcuera. OTHOCUTEILHOCTh MEXaHUIECKOTO 1 bubmuoreka [IOK
IBIDKECHUSA https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE 1 bubmmorexa [JOK
P p A https://m.edsoo.ru/ff0ad19a
4 HepaBHoMepHoe npsimonuHeliHoe aprxeHue. Cpensss u 1
MI'HOBEHHAsi CKOPOCTh
5) [IpssMonMHENHOE paBHOYCKOPEHHOE IBUKEHHE. Y CKOpEHUE 1 bubmmorexa [JOK
P P yerop A ' p https://m.edsoo.ru/ff0ad8d4
6 CKOpOCTh MPSAMOJIMHENHOIO PABHOYCKOPEHHOT'O IBUKEHUS. 1
I'paduk ckopoctu
v JlaboparopHas paboTta "Onpenenenrue yCKOpeHHs Tea mpu 1 1 bubmuoreka [IOK
PaBHOYCKOPEHHOM JIBM)KCHHH 110 HAKJIOHHOM TIOCKOCTH" https://m.edsoo.ru/ff0adb18
8 CBobOonHoe nagenue tei. OneiTel [anunes 1
9 PaBHOMepHOE ABMMX)EHUE TIO OKpYkHOCTH. [lepuona u 1 bubnmnorexa [JOK
yacToTa oOpaieHus. JIuHelHas 1 yrioBasi CKOpOCTH https://m.edsoo.ru/ff0ael76
10 LleHTpOCTpEMUTENBHOE YCKOPEHHE 1
. but6mmoreka [IOK
1
11 IIepsbiit 3axk0oH Hprotona. Bekrop cuisl https://m.edso0.ru/ff0ae612
. N bubnuotexa [JOK
1
12 Bropoii 3akoH HeroTona. PaBHoelcTByIOILIAsA CHJIa https://m.edsoo.ru/ff0ae72a
. but6mmorexa [IOK
1
13 Tperuii 3akoH Herorona. Cynepro3unus cui https://m.eds00.ru/ff02982
14 Pemenue 3anau Ha npumeHeHne 3akoHOB HproTOHA 1 bubmorexa [IOK

https://m.edsoo.ru/ff0aeb6c
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bubnunoreka LIOK

15 Cuna ynpyrocru. 3axon T'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3anau no teme «Cuina ynpyroctu»
Jlaboparopuas pabota «OnpeneneHue KecTKOCTH bubnmnoreka HOK
17 _
IPY>KUHBDY https://m.edsoo.ru/ff0aee28
bubnmoreka [IOK
18 Cuna Tperis https://m.edsoo.ru/ff0af738
19 Pemenue 3amau no reme «Cuiia TpeHUsD Bubmorexa HOK
https://m.edsoo.ru/ff0afa26
JlaboparopHas padota "Onpenenenne Kod3phuueHTa bubmmoreka [JOK
20 " :
TPEHUS CKOJIbKEHUS https://m.edsoo.ru/ff0af8be
21 Pemenue 3amau no treme "3akonsl Herotona. Cuita bubnunoreka LIOK
ynpyroctu. Cuna tpeHus" https://m.edsoo.ru/ff0afb8e
29 Cuna TsKeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHUE bubmmoreka [JOK
CBOOOTHOTO TIA/ICHUS https://m.edsoo.ru/ff0af044
VYpoxk-koHpepennus "JIBuxeHue TEI BOKPYT
23 rpaBUTallMOHHOTO 1eHTpa (CoaHeYHast CUCTEMA).
lamaktukn"
24 Pemenue 3agau no teme "Cusa TSHKECTH U 3aKOH bubmmoteka IIOK
BCEMHUPHOTO TATOTCHUS" https://m.edsoo.ru/ff0af5f8
o5 IlepBas kocMuueckas CKopocTb. HeBecomocTs 1 bubnmnoreka HOK
HIEepErpy3Ku https://m.edsoo.ru/ff0af33c
P i . AG &
g | Pomorsone ek, Ao e B 10K
) P p https://m.edsoo.ru/ff0afe36
BpaIeHus
27 MowmeHnT cuisl. LeHTp TsKEeCTH
" " bubnuoreka [{OK
28 Pemenue 3amaq mo treme "MomeHT cuitbl. LIeHTp TshxecTn https://m.edsoo.ru/f0b02b4
29 [ToarotoBka Kk KOHTPOJIKLHOU paboOTE MO TeEMe but6mmorexa [IOK
"Mexannyeckoe nBrxenue. Bzanmoneiicreue ten" https://m.edsoo.ru/ff0b0408
30 KonTtponbHas pabora o Teme "MexaHu4ecKoe JBIKEHUE. bubmaorexa LIOK

https://m.edsoo.ru/ffOb06ec
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B3aumoneiictBue Ten"

Nmnynse Tena. UMnysnbe cumbl. 3aKOH COXpaHEHUs bubnmnoreka HOK
31 . :
UMIyJibca. YIPYroe U Heynpyroe B3auMo/IeiiCTBHE https://m.edsoo.ru/ffOb07fa
32 Pemenue 3amad no reme "3akoH COXpaHEHUSI UMITYJIbca" buGnuorexa LIOK
https://m.edsoo.ru/ff0b096c
33 Ypok-koHpepennus "PeakTuBHOE ABMKEHUE B IPUPOJIC U
TeXHUKe"
bubnunoreka LIOK
34 Mexanuueckasi paboTa U MOITHOCTh https://m.edsoo.ru/f0b0as4
35 PaGora cuibl TsKECTH, CUITBI YIIPYTOCTH U CUJIBI TPEHUS bubmorexa LIOK
’ https://m.edsoo.ru/ff0b0db8
JlaboparopHas pabota «OnpeneneHne paboThl CHIIBI
36 TPEeHHUsI IPU PABHOMEPHOM JIBHKEHUU Tella 10
TOPU30HTAJILHOM TOBEPXHOCTH»
37 Cas3b sHepruu u paboTsl. [loTeHnnanbpHas sHeprus
38 Kunernueckas sHeprus. Teopema 0 KHHETHYECKOW SHEPTUH bubmorexa LOK
: https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUsl SHEPTUU B MEXAHUKE
40 JlabopaTtopHas pabota «M3ydeHue 3akoHa COXpaHECHHS bubnnorexa [JOK
SHEPIUN» https://m.edsoo.ru/ff0b12fe
41 KonebarenbHoe IBMKEHUE U €r0 XapaKTePUCTHKU bubmorexa LOK
https://m.edsoo.ru/ff0b1858
42 3aryxaromue Kojaebanus. BeiHyKIeHHbIe KoeOaHus. bubnmnoreka [JOK
Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTnueckuil 1 Npy>KUHHBIA MAsITHUKH
44 VYpok-uccnenoBanne «3aBUCUMOCTh TIEPHOJ1a KOJICOAHMI bubnuoteka [JOK
OT JKECTKOCTH IIPYKUHBI U MacChl Ipy3an https://m.edsoo.ru/ff0b197a
45 [IpeBparnieHue >HEPTrUU IPH MEXAHUUECKUX KOJICOaHUIX
16 JlaGopatopHas pabota «OnpeseneHne 4acToThl ¥ epHoaa bu6muoreka [JOK
KOJIeOaHUH PYKUHHOTO MasITHUKAY) https://m.edsoo.ru/ffOblaec
47 JlaGopaTtopHnas pabota «[IpoBepka HE3aBUCUMOCTH bubnuorexa [JOK
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nepuoja KoaebaHuil rpy3a, MOABEIICHHOTO K HUTH, OT
Macchl ITpy3a»

https://m.edsoo.ru/ff0b197a

Mexanuueckue BOJIHEL. CBOWCTBAa MEXaHUYECKUX BOJIH.

bubnunorexa LIOK

48
[IpononpHBIE U ONIEPEYHBIEC BOIHBI https://m.edsoo.ru/ffOb21fe
49 Ypok-koHpepeHnius "MexaHnuecKre BOJHBI B TBEPIOM
tene. CelicMu4yeckue BOJIHBI"
50 3Byk. PacmipocTpanenue u oTpaxkeHue 3ByKa
y pOCTp P YK
51 Ypok-uccienoBanue "Habmonenne 3aBUCUMOCTH BBICOTHI
3BYKa OT YacCTOTHI"
52 ['poMKOCTB 3ByKa U BbICOTA TOHA. AKYCTUYECKUN PE30HAHC
53 Ypok-koH(pepenus "YpTpa3ByK U HHPPA3BYK B IPUPOJIE bubnnorexa [JOK
U TeXHUKe" https://m.edsoo.ru/ffOb23ca
54 [ToaroroBka Kk KOHTPOJIBHOU paboTe 1Mo TeMe "3aKOHBI bubnuoreka [IOK
coxpaHeHus. MexaHn4deckue KojieOaHusl ¥ BOJIHBI" https://m.edsoo.ru/ff0b25f0
55 KonrtponbHas padora no reme "3aKkoHbI COXpaHEHHUS.
Mexannyeckue Kosie0aHust ¥ BOJTHBI"
bubnnorexa [JOK
56 DIIEKTPOMArHuTHOE TOJIe. DIIEKTPOMArHUTHBIC BOJTHBI . 1
P P
https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH
Ypok-konpepentus "llkana 31eKTpOMarHUTHBIX BOJH. BuGmorexa LIOK
58 Hcnonp3oBanue 371€KTPOMAarHUTHBIX BOJIH JIJIS COTOBOM _
P
N https://m.edsoo.ru/ffOb2fe6
VYpoxk-uccnenosanue "M3yueHne cBONCTB
bu6muoreka [JOK
59 AIIEKTPOMATHUTHBIX BOJIH C MIOMOIIBI0 MOOHIEHOTO _ 1
renedona" https://m.edsoo.ru/ff0b2c6¢c
60 Pemenue 3a1au Ha onpeeeHNUE YacTOThI U JITTHHBI
AIIEKTPOMATHUTHOMN BOJIHBI
61 DneKTpoMarHuTHas mpupoja ceeta. CKOpocTh CBeTa. bubmmnoreka [JOK
BouiHOBBIE CBOMCTBA CBETA https://m.edsoo.ru/ff0b31d0
62 Ncrounuku cBeta. [IpsiMonuHeitHOEe pacnpocTpaHeHUE bubnuotexa [JOK

cBeta. 3atmenust ConHua v JIyHbt

https://m.edsoo.ru/ff0b3658
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63 3aKoH oTpaxeHus cBeTa. 3epkana. Pemenue 3amau Ha bubnmnoreka HOK
MIPMMEHEHNE 3aKOHA OTPAKEHUSI CBETa https://m.edsoo.ru/ffOb38c4

64 [Ipenomnenue cBera. 3aKOH MPEIOMIICHHS CBETA Bubmorexa IOK

p ' p https://m.edsoo.ru/ffOb3aea
[TonHoe BHYTpeHHEe oTpakeHue cBeTa. Mcnonb3oBaHue
65 MIOJIHOTO BIZT 0 €HHETO (]);)T QKCHHSI B ONTHYICCKIX buGnuorexa LIOK
yp p https://m.edsoo.ru/ffOb3c5c
CBETOBOJIaX
JlaGopaTtopHas pabota "lccinenoBanue 3aBUCUMOCTH yTriia

66 MPETOMIICHUSI CBETOBOT'O JIy4a OT yIJia MaJIeHUs Ha TPaHUIIe
"Bo3myx-cTexino""

Ypok-koHpepennus "Vcnonb30BaHne NOTHOTO

67 BHYTPEHHETO OTPAXKEHUS: CBETOBO/IbI, ONTUKOBOJOKOHHAS
CBsI3b"

bubnuoreka [{OK
68 Jlua3el. OnTHYecKas Cuiia JINH3BI https://m.edsoo.ru/ffOb32c
69 [TocTpoenne M300paKeHUH B IMH3AX bubmnorexa [JOK
p p https://m.edsoo.ru/ff0b444a
70 JlabopaTtopHas pabota "Onpenenenue HOKyCHOTO bubmuoreka [IOK
paccTOsIHUS M ONTUYECKON CHJIIbI COOMpArOIIel JIUH3bI" https://m.edsoo.ru/ff0b4206
bu6nmorexa LIOK
_ " "
71 VYpok-koHpepenius "OnTudecke JTMH30BbIe TPHUOOPHI https://m.edsoo.ru/ff0c0aTe
72 I'ma3 xak onruueckas cucrema. 3peHue bubmnorexa [JOK
9P https://m.edsoo.ru/ff0b4684

73 Ypok-koHpepennus "ledextsl 3penus. Kak coxpanuthb
3peHue"

74 Paznoxenue 6enoro csera B criekTp. OnbITel HploTOHA. bubnuoteka [JOK
ClokeHHe CEeKTpaIbHBIX IBETOB. [ucnepcus ceerta https://m.edsoo.ru/ff0c0f4c
JlaboparopHas paboTa "ONBITHI O PA3I0KEHUIO OEIOTO

75 CBeTapB cnpe1< EIBOCH USTHIO BeTI; MPEAMETOB TP UX bubmnorexa [IOK

R p . p" A p https://m.edsoo.ru/ff0c0e2a
HaOJI0/ICHUU Yepe3 IIBETOBBIE (DUIBTPHI
76 Ypok-npaktukyM "BoTHOBBIE CBOWCTBA CBETA: AUCIIEPCHS,

uHTepbepeHius u qudpaxuus”
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bubnunoreka LIOK

77 OmnbwiTel Pe3epdopaa u rmuranerapaasi MOACIb aTOMa https://m.edsoo.ru/ff0c2a8
78 ITocrynater bopa. Moanens atroma bopa
79 Hcenyckanue u noryonieHue ceera atoMmoM. KBaHTBI. bubnuoreka [IOK
JIuHeityaTpie CIEKTPbI https://m.edsoo.ru/ff0c144c
bubnmoreka [IOK
_ " "
80 Ypoxk-npaktukym "HabiroieHre CieKTpoB UCITyCKaHUs https://m.edsoo.ru/ff0c1550
81 PannoakTuBHOCTH U €€ BUIBI BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0c1672
82 Crtpoenue aToMHOTO siipa. HykimonHast Mojiens EH6J_IHOTeKa LOK
https://m.edsoo.ru/ff0c18ac
83 PannoakTuBHBIC IpeBpanieHus. M30Torb Bubmmorexa LIOK
https://m.edsoo.ru/ff0clal4
84 Pemenue 3amgau o reme: "PangnoaktuBHbIe npeBpamieHus" EH6J_IHOTeKa LHOK
https://m.edsoo.ru/ffOclb4a
85 [Tepuon monypacmana
86 VYpoxk-koH(pepenius "PagnoakTBHBIC U3ITYYCHHS B bubmuoreka [IOK
IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
87 SAnepHble peakuu. 3aKOHbI COXPAHEHNUS 3apsAJ0BOr0 U bubmmnoreka [HOK
MacCOBOT'O YUCEII https://m.edsoo.ru/ff0c1c58
88 DHeprusi CBsI3u aTOMHBIX sifiep. CBsI3b MACChl U SHEPTHHU BH6J_IHOTeKa HOK
https://m.edsoo.ru/ff0cld7a
89 Pemenue 3ama4 o teme "SnepHbie peakiuu"
90 Peakuuu cunresa u nenenus saep. ICTOUHUKH SHEPTrUn bubnuotexa [JOK
CouHIta 1 38311 https://m.edsoo.ru/ff0c1e88
91 Ypok-konpepennus "SAnepuas suepretuka. Jlelicreus
PaaMOaKTUBHBIX U3JYYEHUN HA XKUBBIE OpraHU3MBbI"
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeMe
92 "DneKTpOMarHuTHOE MoJj€e. DIEKTPOMAarHUTHBIE BOJIHBI. BH6J.H/IOTeKa HOK
KBAHTOBLIE SBICHIs" https://m.edsoo.ru/ff0c223e
93 KonTponpHas padora o Teme "DIeKTpOMarHUTHOE TOJIE.
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DJeKTpoMarHuTHeIie BOJHBI. KBaHTOBBIC siBieHUS"

94 [ToBTOpenue, 0606menHue. JlaboparopHasie paboTHI IO 1 1 bubnmnoreka HOK
Kypcy "BzaumopeiictBue Ten" https://m.edsoo.ru/ff0c245a
95 [ToBTopenue, 0600mIeHNE. Perenne pacueTHBIX U 1 bubmuoreka [IOK
Ka4yeCTBEHHBIX 3a7a4 no Teme "TermnoBsie mporecchl” https://m.edsoo.ru/ff0c2572
I1 .P
6 xasecrmenmuin 3o o rewe "KITI enmopin 1 Bufmiorexa LIOK
on a https://m.edsoo.ru/ff0c2a22
JIBUTATEINCH
97 [ToBTrOopenue, 06o0mIeHNe. Penienne pacueTHBIX U 1 bubnuoreka [IOK
KkauecTBeHHbIX 3a71a4 no teMe "KII/] snekTpoyctaHoBOK" https://m.edsoo.ru/ffOc2b30
98 [ToBTOpenue, 0606meHue. JlaboparopHbie paboTHI IO 1 1 bubnnorexa [JOK
Kypcy "CBeToBbI€E sIBICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, ob6obmenne. Pabora ¢ TekcTamu 1o Teme Bbu6moteka LJOK
99 n n 1 .
3aKOHBI COXPAHEHHS] B MEXaHUKE https://m.edsoo.ru/ff0c2d6a
100 [ToBTOpenue, 06o6menue. Pabota ¢ Tekctamu mo Teme 1 bubmmoreka [JOK
"KonebGanus u BoJaHbI" https://m.edsoo.ru/ff0c2e82
101 [ToBTOopenue, o6o0mmenue. PaboTa ¢ TekcTamu 1o Teme 1 bu6moteka [IOK
"CBeToBBIC SIBJICHUS" https://m.edsoo.ru/ff0c3044
102 [ToBTOopenue, o6o0mmenue. PaboTa ¢ TekcTamu 1o TeMe 1
"KBaHToBas u siiepHas puzuka”
OBUIEE KOJIMYECTBO YACOB 11O ITPOTPAMME 102 27
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YYEBHO-METOJAUYECKOE OBECIEYEHUE OBPA30OBATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJISI VUEHUKA

» ®usuka, 7 xknacc/ [epoimkua A.B., O01mecTBo ¢ orpaHUYEHHON OTBETCTBEHHOCTHIO
«M31aTenbcTBO «IJK3aMEH

» dusuka, 8 knacc/ [epwimkua A.B., O01mecTBo ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«APODA»; AkmmonepHoe obmiectBo «M3marenscTBo «IIpocBerienne»

» dusuka, 9 xknacc/ [epeimkua A.B., I'yrauk E.M., O01iecTBo ¢ orpaHU4eHHON
0TBETCTBEHHOCTHIO «/IPODA»; AkmonepHoe obmecTBo «M3narenscTBo «IIpocBerienne

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA
7 KUIIACC

1.Pabouas mporpamma.

2. IIporpamMmbl ocHOBHOTO 00111eTO 00pazoBanus. dusuka. 7 — 9 kiacchl
(aBropbl:A.B.Ilepoimkun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Paboyvas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM YICOHUKOM:

4. Ilepoikun A.B. ®usnka. 7 kiaacc. Y4eOHUK i 00111e00pa30BaTeNbHBIX YUPEKICHUH .
M.:dpoda. 2011

5. Jlykammk B.H. CoopHUK BompocoB U 3aa4 1o gusuke. 7-9 k1. — M.: [Ipocemmenune, 2010. —
192c.

8 KUIACC

1. PaGouas nporpamma. ®usuka. 7 — 9xiaccbl: yueOHO-METOANYECKOTO TOCOOUS
/coct.TuxonoBaE.H. — 2-¢ uza.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. [TporpammMbl ocHOBHOTO 0011er0 00pa3oBanus. Pusuka. 7 — 9 kimacchl
(aBropbl:A.B.Ilepoiikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma no ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM YIEOHUKOM:

4. Iepoimkun A.B. ®usnka. 7 kaacc. Y4eOHUK Ui 00111e00pa30BaTeNbHBIX YUPEKICHUH .
M.:dpoda. 2011

5. Jlykamk B.1. COoopHUK BOIIPOCOB U 331a4 1o pusuke. 7-9 k. — M.: [Ipocsemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbIE CAMOCTOSATENIbHBIE U KOHTPOJIbHBIE Pa0OTHI. —5-€
m3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JlaboparopHslie paboTsl. KoHTpoIbHbIE 3ajaHNS. —
Caparos:Jlunei, 2014.

8. «KontponsHO-u3MeputensHble Matepuaisl. Pusnka. 7 kinacc/Coct. H.W. 3opun. — 2-¢
u3 ., mepepad. — M.:BAKO, 2018.

9. Mapon A.E. ®usuka. 7 knacc: yueOHo-MeToquueckoe nocooue/ A.E. Mapon.- M.: [lpoda,
2011.- 123c.:

10.A.B. Ileppikun duzuka-8xi 2017 M. [Ipoda

11.H.B. ®unonosuu Meroanueckoe nmocooue 2015 M. JIpoda

12.A.E. Mapon, E.A. Mapon CamocTosTenbHble U KOHTpOJIbHbIE paboThI-§ kitacc 2017 M.
Apoda

13.B.B. llaxmarosa ,O.P. llledep Anarnoctuyeckue padotsl -8 kimacc 2016 M. [Ipoda
14.A.E. Mapon, E.A. Mapon, C.B. ITo3oiickuit Coopauk Bonpocos u 3amau 2019 M. /Ipoda

9 KJIACC

1. PaGouas nporpamma. dusnka. 7 — 9kIacchl: yueGHO-METOANYECKOTO TTOCOOHS
/coct.TuxonoBaE.H. — 2-e uzz.,crepeorun. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111er0 oOpa3oBanus. Puznka. 7 — 9 kiaccel
(aBTopb:A.B.ITeppimkun, H.B. ®unonosuy, E.M. I'yTHHK).

3. PaGouas nporpamma o ¢pusuke. 7 xknacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUH C BEIOPAHHBIM Y4EOHUKOM:



4. epoimkuH A.B. ®usnka. 7 knace. Y4eOHUK U 0011e00pa30BaTeNbHBIX YIPEIKICHHH .
M.:Ipoda. 2011

5. Jlykamuk B.M. COopHUK BOIpOocoB U 3aaa4 1o gusuke. 7-9 k1. — M.: [Ipocsemenue, 2010. —
192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSATENIbHBIE M KOHTPOJIbHBIE Pa0OTHI. —5-¢
n3nanne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. Jlaboparopusie paboTel. KOHTpOIbHBIE 3a1aHHS. —
Caparos:Jluueii, 2014.

8. «KoHTpoabpHO-U3MepuTenbHble Marepuansl. Pusuka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3.,nepepad. — M.:BAKO, 2018.

9. Mapon A.E. ®usuka. 7 knacc: yaeOHo-meroanueckoe mocodue/ A.E. Mapon.- M.: Jlpoda,
2011.- 123c.:

KoHTpomnbHbIE U caMOCTOsTeNbHBIE paObOThI 1O pu3nke. 9 kinace: Kk yueOHuky A.B. [lepsimkuna,
E.M. I'yrauk «®wusuka 9 kinace» / O.U. I'pomueBa. — M.: U3gatenbctBo «Ok3amen», 2014,
Tectsl o ¢pusuke. 9 xknacc: k yueonuky A.B. Ilepsimkuna, E.M. I'ytHuk «@usnka

9 kmaccey» / O.M. I'pomrnieBa. — M.: M3natenscTBO «OK3amen», 2015.

®dusnka. 9 kiacc. TemaTuueckue TecToBble 3aMaHus i noarotroBku k ' MA. / aBt.- coct.: M.B.
botinenko, O.H. Mupomikuna. — SIpocnabib: OO0 «Akanaemus pazputus», 2019.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET
7 KIIACC

. bubnmoreka — Bc€ mo nmpeamery «dusnkay. — Pexxum mpoctyna: http:// www.proshkolu.ru
2. BuzeoonsITsl Ha ypokax. — Pesxxum moctyna: http://fizika-class.narod.ru

3. Enunast kosutekius nudpoBeIx 00pa3oBaTeabHbIX pecypcoB. — Pexxum noctyma: http://school-
collection.edu.ru

4. laTepecHble MaTepHalibl K ypokaM (DU3HMKH IO TeMaM; TECThI IT0 TeMaM; HarJIAHbIC TOCOOHS
K ypokam. — Pexxum noctymna: http://class-fizika.narod.ru

5. [Mudposeie oOpa3oBareabHBIC pecypcehl. — Peskum moctyma: http://www.openclass.ru
6. DnexTpoHHble yueOHUKHU 10 pusmke. — Pexxum nocryna: http://www.fizika.ru

8 KUIACC

1. bubnmoreka — Bc€ o nmpeamery «dPusnkay. — Pexxum gocryna: http:// www.proshkolu.ru
2. BuzneoomnsiTsl Ha ypokax. — Pexxum noctyna: http://fizika-class.narod.ru

3. Enunas komnexuus nudpoBeix o0pa3zoBaTeIbHBIX pecypcoB. — Pesxxum noctyma: http://school-
collection.edu.ru

4. laTepecHble MaTepHalIbl K ypokaM (PU3HMKH IO TEMaM; TECTHI IO TeMaM; HaTJISIHbBIE TOCOOHS
K ypokam. — Pesxum noctyma: http://class-fizika.narod.ru

5. lludposrie oOpa3oBarenbHbIe pecypebl. — Peskxum noctyma: http://www.openclass.ru
6. DneKkTpoHHbIe yueOHUKH 10 pusmke. — Pexxum nocryna: http://www.fizika.ru

9 KUIIACC

1. BugeoonsiTel Ha ypokax. — Pexxum poctyma: http://fizika-class.narod.ru

2. Enunas xomnekuust LIOP. — Pexxum nocryna: http://school- collection.edu.ru

3. HTepecHbIie MaTepralibl K ypokaM (GU3UKH [0 TeMaM; TECThI [0 TeMaM; HarJIsIHbIE TOCOOUS
K ypokam. — Pesxum noctyma: http://class-fizika.narod.ru

4. [Tudpossie 0bpazoBaTeabHbIE pecypcehl. — Pexxum poctyma: http://www.openclass.ru

5. DnexkTpoHHbIE YUeOHUKH 10 pusnke. — Pexxum nocryna: http://www.fizika.ru
6./lucrannmonnas mkosa Ne368 http://moodle.dist-368.ru/ OTkpseiThIit Kiacc. CeTeBoe
oOpa3zoBatensHOe coodriecTBo. http://www.openclass.ru/node/109715

7. Enunas kosuiekuusi 1u@poBbIX 00pa30BaTeIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN IIEHTP HHPOPMAIIMOHHO-00pa30BaTeIbHbIX pecypcoB. http://www.fcior.edu.ru/
9. Untepuer ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsa6ps» marepuansl 1o ¢pusuke. http://archive.1september.ru/fiz

11. Aanmanmu pusndeckux o0wbekToB. http://physics.nad.ru/

12. )KuBas ¢pusuka: odygaromias nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



