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MHNOACHUTEJIBHASA 3AIIMCKA

[IporpamMma no ¢u3nke Ha ypoBHE OCHOBHOI'0 00IIero oOpa3oBaHMs COCTaBJICHA Ha OCHOBE MOJIOKEHHH U TPeOOBAaHMH K pe3yibTaTaM OCBOCHHS Ha
0a30BOM YpOBHE OCHOBHOW 0OO0pa3zoBaTelbHOM Mporpammsbl, mpenctaBieHHBIXx B ®I'OC 00O, a rtakxke c¢ yuérom ¢emepanbHOil pabodeil mporpaMMsl
BocnuTaHus U KoHlenmuu npernonaBanus yaeOHOro npeaMera «Dusukay.

ConepxaHue MporpaMMbl 1Mo (pU3uKe HAINPaBJICHO HAa (POPMHPOBAHUE €CTECTBEHHOHAYYHOH I'PAMOTHOCTH OOYYAIOIIUXCS W OPTaHU3ALUI0 U3ydEHHS
($U3MKK Ha JeATENTLHOCTHOW OcHOBE. B mporpaMme 1o (pu3HKe yYUTHIBAIOTCS BO3MOKHOCTH yueOHOro mpeamera B peanmuzanuu tpedoBanuii ®I'OC OO0 k
IIAaHUPYEMBIM JIMYHOCTHBIM W MCTAlIPCAMETHBIM PE3YyJibTaTaM 06y‘~IeHI/I$I, a TaKXKXE MCEKIPCAMCETHBIC CBA3M C€CTCCTBCHHOHAYYHBIX y‘Ie6HBIX nmpeaMeEToOB Ha
YpOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl.

[IporpaMma 1O (Qu3MKEe ycTaHABIMBAET paclpenelieHre ydeOHOro Marepuana 1o ToaaMm oOydeHus (1O Kilaccam), Mpeajiaraer MNPUMEpHYIO
MOCIIE0BATENFHOCTh U3yUEHHUS TEM, OCHOBAHHYIO HA JIOTHKE Pa3BUTHS MPEIMETHOI'O COCPIKAHUS U YUETE BO3PACTHBIX OCOOCHHOCTEH 00yYaroIXCsl.

[Iporpamma o ¢usuke paspaboraHa ¢ ENBI0 OKa3aHUS METOIMYECKON TTOMOIIN YYUTENIO B CO3JJAHUN PaboUeil MporpaMMebl 1o y4eOHOMY TIPEIMETY.

®du3uKa SBISETCS CHCTEMOOOPa3yIONIUM JIJIsl €CTECTBEHHOHAYYHBIX YYEOHBIX MTPEAMETOB, TIOCKOIBbKY (hU3NYEeCKUe 3aKOHBI JISKAT B OCHOBE TIPOIIEC COB U
SIBJICHHMH, N3y4aeMbIX XUMHUEH, OMOOoruei, acTpoHoMuel U ¢Gusndeckor reorpadueii, BHOCUT BKJIAJ B €CTECTBEHHOHAYYHYIO KapTHHY MHpa, MMPEI0CTaBIISET
HauOoJ1ee sicHble 00pa3Libl IPUMEHEHUS] HayYHOI'0 METO/a IO3HAHUS, TO €CTh CII0co0a MOJIyYeHUs JOCTOBEPHBIX 3HAHUM O MUpE.

OpHa U3 IJ1aBHBIX 33724 (prU3ruecKoro 00pa3oBaHus B CTPYKTYpe 00Iero o0pa3oBaHus COCTOMT B (hOPMHUPOBAHHH €CTECTBEHHOHAYUHON IPAMOTHOCTH U
HWHTEpeca K HayKe Y 00yJarommxcsl.

Wzyuenne ¢usuku Ha 0a30BOM YpOBHE IpENIoJaraeT OBJAJCHUE CIEAYIOIIMMH KOMIIETEHTHOCTSAMH, XapaKTEpH3YIOLUIMMHU €CTECTBEHHOHAYUYHYIO
IPaMOTHOCTB:!

®  HAy4HO OOBSCHSITH SIBJICHUS;
®  OICHMBATh U IOHUMATh OCOOEHHOCTH HAY4YHOI'O MCCIIEIOBAHUS;
®  MHTEPHPETHPOBATh JaHHbIE M UCIOIb30BAaTh HAYUHBIC J0KA3aTEIbCTBA VISl OITY4€HHsI BHIBOJIOB.

enn u3ydeHus: pU3MKM Ha YpPOBHE OCHOBHOI'O o0miero obpasoBaHus ompeneneHbl B Konuennuu npenomaBaHus ydeOHoro mnpeamera «@Pusuka» B
oOpa3oBaTenbHBIX oOpranm3anuax Poccuiickoit Demeparwn, peanu3yONMX OCHOBHBIE O0O0IIe00pa3oBaTeNbHBIE MPOrpaMMBbl, YTBEPKIEHHON pelIeHneM
Komnernn MunncrepcTBa mpocsemieHus Poccuiickoit @enepannu (mporokon ot 3 gekadps 2019 r. Ne [TK4BH).

Henn nzyyenus: Gusuku:

e npHoOpeTeHHEe HMHTEpeca MU CTPEMJICHHS OOydaromuxcs K HaydYHOMY H3Y4YEHHUIO NPHUPOIbI, Pa3BUTHE HMX HHTENICKTYAJIbHBIX U TBOPYECKUX

CIIOCOOHOCTEM;

®  pa3BUTHE NPEACTABICHUN O HAYYHOM METOJE MO3HaHUS U (POPMHUPOBAHHE MCCIIEJ0BATEIBCKOIO OTHOIIECHHS K OKPYXKAIOIINM SBJICHUSM;

e (QopMupoBaHHE HAYYHOIO MUPOBO33PEHHS KaK Pe3ysIbTaTa U3yUeHHUs] OCHOB CTPOEHHUS MaTepru U (PyHIaMEHTaJIbHBIX 3aKOHOB (PU3HKH;

e (opMupoBaHHE NPEICTABICHUI O PO (U3UKH AJIS1 pa3BUTHA APYTUX €CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHIA;

®  pa3BUTHE MPEICTABICHUI O BO3MOXKHBIX cepax Oyamyiell mpodecCHOHAIbHON NeATeNbHOCTH, CBSI3aHHOW C (PM3MKOM, HOATOTOBKA K JaJIbHEHIIEM y

00y4eHHIO B 3TOM HalpaBiICHUH.



JocTxenune 3THX 1ienell IporpaMMbl IO (U3UKE HAa YPOBHE OCHOBHOTO 00IIEro 00pa3oBaHus 00eCIIeUnBACTCS PEIICHHEM CIICAYIOIUX 3a/4ay:
e MpHOOpeTeHHEe 3HAHW O JUCKPETHOM CTPOSHUH BEIECTBA, O MEXaHUYECKHX, TEIIOBBIX, DJIEKTPHUECKHX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSIX;
® MpHOOpeTEeHHE YMEHHI OMUCHIBATH U OOBSICHATH (PU3NYECKHUE SIBJICHUS C UCTIONBb30BAaHUEM MOTyYeHHBIX 3HAHUIA;,
® OCBOCHHE METOJIOB PCIICHHUS MPOCTEUIINX PAcUETHBIX 3a7a4 C UCIONb30BaHUEM (DU3NYECKUX MOJENeH, TBOPUECKHX M MPAKTHKOOPHEHTHPOBAHHBIX
3ajad;
® pa3BUTHE YMEHUH HAOIIOAaTh IMPHPOJAHBIC SBICHHS W BBHIIOJNHATH OMNBITH, JaOOpaTOpPHBIE pPabOTHl W AKCHEPUMEHTAIbHBIE HCCIEIOBaHUS C
WCTIOJIb30BAaHHEM M3MEPUTENFHBIX ITPUOOPOB;
e ocBoecHHE PUEMOB paboThl ¢ MHpOPMAIIel HU3NUECKOTO COJIepKaHUs, BKIIOUYas HHQOpMAIHIO O COBPEMEHHBIX JIOCTHKEHUSX (DU3UKH, aHAIIN3 H
KPUTHYECKOE OlleHNBaHUEe HH(OPMAIINK;
® 3HAKOMCTBO €O cdepamu Tpo(ecCHOHATbHON JeATENFHOCTH, CBSI3aHHBIMU C (DU3MKOW, M COBPEMEHHBIMH TEXHOJOIMSMH, OCHOBAaHHBIMH Ha
JOCTHXKEHUSX (PU3NIECKON HAYKH.
Ha m3ydenue ¢puzuku (6a30BbIii ypOBEHb) HA YPOBHE OCHOBHOT'O 00IIero oopa3oBaHus oTBoauTcs 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B Helelo),
B 8 KJ1acce - 68 9acoB 2 gaca B HEZIEITIO), B 9 KJacce - 102 Jaca 3 gaca B HEZIEITI0).

[pennaraemerit B mporpamme 1o (GHU3UKE MepedeHb JIa0OpaTOPHBIX PadOT M OMBITOB HOCUT PEKOMEHJATENBHBIN XapakTep, YUUTelb JielaeT BBIOOp
MpOBeIeHHS J1a00paTOPHBIX PabOT M OMBITOB ¢ YIETOM WHAWBUIAYAIBLHBIX 0OCOOCHHOCTEH 00yUYaIONIUXCs, CIIMCKA KCIIEPUMEHTAIILHBIX 3aJIAHUH, MpeJiaraeMbIX
B paMKaxX OCHOBHOI'O TOCYJapCTBEHHOI'O IK3aMeHa 10 (pU3UKe.

COJAEPKAHUE OBYYEHUS

7 KJIACC

Paznen 1. ®u3nuka u eé posb B MO3HAHUHU OKPY:KAIOIIEro MHPA.

®dusuka — Hayka o npupoze. SABnenus npupoasl. Puszndeckue ABICHUA: MEXaHUYECKUE, TEIJIOBbIE, JIEKTPUIECKHE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnveckre BennunHbL. M3mepenne pusmdecknx BenmanH. Ousndeckue mpubdopsl. [lorpentHocTs n3Mep eanii. MexyHapoaHAast CHCTEMa IUHUIL.

Kak ¢usuka u npyrue ecrecTBeHHbIE HAYKU W3y4aloT NpUpony. EcrecTBeHHOHaY4HBIH METOJ MO3HaHM: HAaOM0AeHHEe, TIOCTAHOBKA HAYYHOTO BOIIPOCA,
BBIIBUKCHHUE THIIOTE3, SKCIIEPUMEHT 110 IPOBEPKE TUIIOTE3, 00BsICHEHNE HAa0II01aeMoro siBieHus. Onucanue GU3NIECKHUX SIBICHUH C IIOMOIIBIO MOAENEH.

JHemoncmpayuu.

1. MexaHuueckue, TEIUIOBbIE, 3JIEKTPUUIECKUE, MATHUTHBIE, CBETOBBIE SIBJICHUSI.

2. ®dusnyeckue MpuOOPHI U MPOLEAYpa NPSMBIX U3MEPEHHUH aHAIOTOBBIM M LU POBBIM ITPUOOPOM.

Jlabopamopuvie pabomul u onvimol.

1. Ompenenenre eHb! AeJCHUS IKaJIbl H3MEPUTENBHOTO prudopa.

2. H3MepeHue pacCTOSHUM.

3. HM3mepenue o0bEMa )KUIKOCTH U TBEPIOTO TENA.



4. Omnpenenenve pa3MepoB MaJbIX TE.

e

N3mepenne TemnepaTypsl IIpU MOMOIIY KUJKOCTHOIO TEPMOMETPA U AATYMKA TEMIIEPATYPBI.

6. IIpoBemenue mccieaoBaHMs MO TMPOBEPKE TUIOTE3BI: JANBHOCTH MOJNETA MIapHKa, MYIICHHOrO TOPU30HTANBHO, TeM OoJjblie, yeM OoJblle BhICOTa

ycKa.

Paznen 2. [lepBonayanbHble CBe/IeHNS 0 CTPOEHUM BellecTBa.

CtpoeHue BeniecTBa: aTOMbI M MOJIEKYJIBI, UX pa3Mepbl. OIBIThI, TOKa3bIBAIONINE TUCKPETHOE CTPOSHNE BEIIECTBA.

JBwkenne dacThil BemiectBa. CBs3b CKOPOCTH JIBYDKEHHUSI YacTHIl ¢ Temmepatrypol. bpoyHoBckoe aprkenue, auddysus. BzanmoneiictBue wacTuil
BCHICCTBA: MPUTAKCHUEC U OTTAJIKUBAHHUEC.

ArperatHble COCTOSHHS BEIIECTBA: CTPOEHUE Ta30B, XKHUAKOCTEW W TBEPIBIX (KPUCTAIITMYECKUX) Tel. B3amMOCBSI3b MEXIy CBOMCTBAMH BEIIECTB B
Pa3HBIX arp€raTHBIX COCTOAHUAX U UX aTOMHOMOJICKYJIAPHBIM CTPOCHUEM. OCO6CHHOCTI/I arperaTHbIX COCTOSTHUI BOJFI.

Hemoncmpayuu.

1. HaGmromeHue OpOyHOBCKOTO JIBUMKCHHUS.

2. HaoOmoaenue nuddysuu.

3. Ha6JHOZIeHI/Ie SIBJ'IeHI/II‘/‘I, OGLHCH?IIOHIPIXC?I NPUTSHKCHUEM UJIM OTTAJIKMBAHUEM YaCTHI] BEIIECTBA.

Jlabopamopubvie pabomsl u onvimel.

1. Ormenka aquamerpa aToMa METOIOM PSIIOB (C UCTIOIB30BaHUEM (poTorpaduii).

2.  OnbIThI 110 HAOJIIOICHHUIO TEIIOBOI0 PACIIUPEHUS I'a30B.

3. OmnbIThI 1O OOHAPYKEHHIO ACHCTBUS CHII MOJICKYJIIPHOTO IPUTSDKEHNUS.

Paznen 3. /[Bu:keHue U B3auMoJIelicTBHE TeJl.

Mexannueckoe aBuxeHue. PaBHomepHoe u HepaBHOMepHOE JBHKeHHE. CKOpocTh. CpenHsisi CKOPOCTh MPH HEPABHOMEPHOM JBHXKEHUH. Pacuér myTu u
BPEMEHU IBMKECHHUSL.

SBnenue mHepunu. 3aKoH MHepuuH. B3auMonelcTBHe Ten Kak INpUYMHA M3MEHEHHUS CKOPOCTH ABMXKEHHUS Ten. Macca Kak Mepa MHEPTHOCTH Teja.
[InotHOCTS BemiecTBa. CBSI3b IJIOTHOCTU C KOJIMYECTBOM MOJIEKYJI B €MHHULIE 00bEMA BEIECTBA.

Cuia KaK XapakTepucTUKa B3auMopaencTBus Ten. Cuna ynpyroctd u 3akoH ['yka. MI3mepeHue cuibl ¢ IOMOLIBI0 AMHAMOMETpA. SIBJIEHUE TATOTEHUS U
cuna Tsoxectd. Cuiia TsDKecTH Ha Apyrux IviaHerax. Bec tema. HeBecomocTs. CliokeHHE CUJl, HANIPABICHHBIX IO OOHOW mpsiMod. PaBHoAeHCTByromas cui.
Cuna TpeHust. TpeHue CKOJIbKEHHs U TPEHUE NOKOs. TpeHne B NPUPOJE U TEXHHUKE.

JHemoncmpayuu.

1. HaGmoneHne MexaHu4ecKoro ABMKEHUS Tena.

2. H3mepeHue cKOpOCTU MPSMOIIMHENHOTO ABUKECHHUSL.

3. HabmoneHue sSBICHUS WHEPITUH.

4. HaOmroneHre U3MEHEHHs CKOPOCTH IIPU B3aUMOJCHCTBHUHU Ted.
5. CpaBHeHHE MacC 10 B3aUMOAECHCTBUIO TEIL.

6. CrnoxeHHe CUII, HAPaBJIEHHBIX IO OJTHOW MPSIMOM.



Jlabopamopnsle padbomsl u onvimol.

1
2.
3.
4
5.

Omnpenenenrie CKOPOCTH PABHOMEPHOTO JABIKEHHUS (IIapUKa B XKHUIKOCTH, MOJENH JIEKTPUIECKOr0 aBTOMOOMIISL ¥ TaK J1ajee).
Omnpenenenne cpeaHeil CKOPOCTH CKONBXEHUST OpycKa WM HMIapUKa N0 HAKIOHHOH TJTIOCKOCTH.

Omnpenenenye IIOTHOCTH TBEPJOTO TENA.

OnBITHI, JEMOHCTPUPYIOIIE 3aBUCUMOCTD PacTshKEeHUs (e opMaliui) IPY>KUHBI OT MIPUII0KEHHOH CHITBIL.

OnbITHI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTD CHIIBI TPEHHUS CKOJIBKEHUS OT Beca Tejla M XapaKTepa COMPHKACAIOIINXCS ITOBEPXHOCTEH.

Paznen 4. JlaBjienne TBEPABIX TeJl, }KHAKOCTEH H ra3os.
Hasnenue. CriocoObl yMEHBIIEHUS W yBeIHM4eHus AasieHus. [laBneHue raza. 3aBUCHMOCThH JaBlieHHs raza oT o0ObéMa, Temriepatypsl. [lepemaua

JaBJICHUA TBép):[bIMI/I TCIaMH, XUIKOCTAMU M Ta3aMH. 3akon Ilackams. IlHeBMaTHMuecKkWe MaIIMHBI. 3aBHCHUMOCTH JaBJICHUA XKHIAKOCTH OT FHy6I/IHI)I.
I'uppocrarnueckuii mapagokc. CooOriaromuecs: cocyasl. I napaBImdecKue MexaHU3MBbI.
Atmocdepa 3emnu u atMocepHoe nasienue. [IpudnHbI cylecTBOBaHus BO3MyIHON obomouku 3emin. Onbit Toppuuern. M3mepenue atMmochepHOTO

JIaBJICHHS. 3aBUCHMOCTh aTMOC(EPHOT0 IABJICHUS OT BBICOTHI HaJl ypoBHEM Mopsi. [IprOops! it n3MepeHus aTMOc(epHOro JaBIeHHUS.

JleiicTBHE )XKHIKOCTH M Ta3a Ha MOTpyKEHHOE B HUX TeJo. BriTankuBaromas (apxumenosa) cuia. 3akon Apxumena. 1ltaBanue ten. Bo3gyxoraBanue.

Hemoncmpayuu.

S A e

3aBUCHMOCTb JAaBJICHUA T'a3a OT TEMIIEPATYPHI.

[lepenada naBieHNUs KUIKOCTHIO M Ta30M.

Coobrmraromuecs: COCYIbl.

I'mapaBnuueckuit mpecc.

[IposiBieHme neHCTBUS aTMOCHEPHOTO JaBICHHUS.

3aBUCHMOCTH BBITAIKHBAOIIEH CHJIBI OT 00hEMa MOTPYKEHHOW YaCTH TeNla ¥ TNTIOTHOCTH YKHUIKOCTH.

PaBeHCTBO BBITAIKMBAIOIIEH CUJIBI BECY BBITECHEHHOM KUAKOCTH.

YcnoBue maBaHUS TeN: IJIaBaHHUE WK MTOTPY)KEHHE Tl B 3aBUCHMOCTH OT COOTHOIIICHHUS TIJIOTHOCTEH TeNa U )KHUIKOCTH.

Jlabopamopubvie pabomsl u onvimel.

1.
2.
3.
4

5.

HccnenoBanue 3aBUCHMOCTH Beca Tea B BOAE OT 00bEMa NOrpyKEHHOU B )KUAKOCTH YacTH TENa.

OrnpeneneHye BRITAIKUBAIOLIEH CHIIBI, NIEHCTBYIOIIEH HA TENO, HOrPYKEHHOE B KUJKOCTD.

[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOLLIEH CHIIBI, IEHCTBYIOIIEH Ha TENO B dKUIKOCTH, OT MAaCChI Tela.

OmnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD BBITAJIKUBAIOLIECH CUIIbI, JEHCTBYIOIIEH Ha TEJIO B JKUAKOCTH, OT 00BEMa MOrpYKEHHOW B JKUIKOCTb
YacTH TeJa U OT IUIOTHOCTH KHJIKOCTH.

KoncrpynpoBanue apeoMerpa 1l KOHCTPYHPOBAaHUE JIOAKU U ONpeeieHHe e€ rpy3010abEMHOCTH.

Paznen 5. Pabora n MOIHOCTB. DHeprus.

Mexanndeckas padbora. MOITHOCTb.

[IpocThie MexaHWU3MBI: phIYar, OJOK, HaKJIOHHAs IJIOCKOCTh. llpaBuio paBHOBecusi peryara. IIpmMmeHeHWe mpaBWiIa paBHOBECHUS pblyara K OJIOKY.
«3onoroe npasmwio» Mexanuku. KI1J] mpocTeix Mexanm3moB. [IpocTbie MexaHU3MBI B OBITY U TEXHHKE.



Mexanndeckas sHeprus. Kuneruueckas u noreHnuanpHas sHeprus. llpeBpaiienre oqHOro BUja MEXaHUYECKON 3HEpTUH B Ipyroil. 3aKoH COXpaHEHUs
OHEPrun B MCXaHUKE.
Hemoncmpayuu.
1. IIpumeps! MPOCTHIX MEXaHU3MOB.
Jlabopamopnsle pabomsl U onvimol.
1. Ompenenenue padOThI CHIIBI TPEHUS IIPH PABHOMEPHOM JIBMIKEHUH TEJIa 10 TOPU30HTAIBHOM MTOBEPXHOCTH.
2. HccnenoBaHue yclIOBUI paBHOBECHS pblyara.
3. WMsmepenne KIIJ] HAKITOHHOM MJTOCKOCTH.
4. U3ydeHue 3aKOHA COXpaHEHUS MEXaHHUYECKOW YHEPTUH.
8 KUIACC

Paznen 6. TensioBble ABJIEHUS.

OCHOBHBIE ITOTO0XKEHUS MOHeKYHHpHO—KHHeTquCKOﬁ TEOPpUN CTPOCHHA BEIICCTBA. Macca n pa3MEpLl aTOMOB U MOJICKYIL. OHI)ITBI, TMMOATBEPKAAIOUINEC
OCHOBHBIC ITOJIOKCHHU S MOHeKYHHpHOKHHeTHLIeCKOﬁ TCOPUM.

Mogenu TBEPIOTO, KUIKOI0 U ra3000pa3HOro COCTOSHUI BeriecTBa. Kpucrammnueckue u aMmopdHbie Tena. OObSICHEHHE CBOMCTB I'a30B, )KHUIKOCTEH H
TBEPIBIX TEN HA OCHOBE MOJ0XKEHUH MOJIEKYIIIPHO-KHHETHYECKOi Teopru. CMavyrMBaHNeE U KaMWJUIIPHBIE sIBIEHUA. TerIoBoe pacuimpeHne u cxaTre.

Temmnepatypa. CBA3b TeMIIepaTyphl CO CKOPOCTBIO TEIJIOBOTO ABIKEHHUS dacThll. BHyTpeHHss sHeprus. CrocoObl M3MEHEHHsI BHYTPEHHENH SHEpTHH:
TeIuIonepeaada u coBepiieHrne padoTel. BUp! Temtonepenayn: TEIONPOBOTHOCT, KOHBEKIIHS, N3TyYeHHE.

KonmdecTtBo TemmoTel. Y aenbHas TEIUIOEMKOCTH BemlecTBa. TermiooOMeH M TEIIOBOS paBHOBecHWE. Y paBHEHHE TeIUIoBoro Oamanca. [lmaBnenune u
OTBEp/I€BaHME KPUCTAJUIMYECKHX BEIIECTB. Y eNMbHas Teruiotra ruaBieHus. [lapooOpasoBanme m koHmeHcanws. Mcmapenue. Kumenwe. YnenpHas Termiiora
mapooOpa3oBaHUA. 3aBHCHUMOCTh TEMITEPATYPhI KUTIEHHUS OT aTMOC(HEPHOTO TaBIICHHUS.

BnaxxHocTh Bo3myXxa.

DHeprus TOIMBa. Y IeNbHAS TEIIOTa CTOPaHus.

[punatmne padots! TeruoBseix apurateneit KI1[ temmooro apuratens. TemnnoBble qBUTATENH U 3alIUTA OKPYKAOIIEH CPEIbL.

3aKoH COXpaHEHUS U MPEBPAICHUS SHEPTUH B TEIUIOBBIX MPOIIECCaXx.

JHemoncmpayuu.

1. Habmonenne 6pOyHOBCKOTO JBUKECHUS.

2. Habmonenue nuddysun.

3. Habmonenue sSBJICHUN CMaYUBaHUS U KAITIUIAPHBIX SIBIICHHM.

4. HaOmoaeHve TEmIoBOro pacuInpeHus Tel.

5. H3MeHneHwme naBieHuUs ra3a Ipu U3MEHEHUHN 00bEMa M HATPEBAaHUY UJIH OXJIAKCHUU.
6. IlpaBuna u3MepeHus TeMIEPaTyphl.

7. Bugsl Temnonepenayu.



8. OxmaxkaeHue MpHu COBEPUICHUU pPaOOTHL.
9. HarpeBanue npu coBeplIeHUN PaOOTHl BHEIIHUMH CHUIIAMHU.
10. CpaBHeHHE TEIIOEMKOCTEHN pa3TUYHbIX BEIIECTB.
11. HabOnronenue KumneHus.
12. HabnroieHne moCcTOSIHCTBA TEMITEPATYPhl P TUIABJICHHH.
13. Mozenu TEeIUIOBRIX JIBUTATEIEH.
Jlabopamopnsie pabomsl u oOnvimol.
OnBITHI 110 OOHAPYKEHUIO JIEHCTBUSI CHUJT MOJICKYJIIPHOTO TIPUTSIKSHHMSL.
OnBITHI 11O BBIPALIMBAHUIO KPHUCTANJIOB TOBAPEHHOM COJIM MJIH caxapa.
OmBITEI IO HaGHIO}IeHI/IIO TEIJIOBOI'O paCHIMPEHUS I'a30B, )KI/I}IKOCTCﬁ u TBépJII)IX TECII.
Ompenenenre NaBIeHUs BO3IyXa B 0aJUIOHE IITIPHIIA.
OHBITBI, JAEMOHCTPHUPYIOINNE 3aBUCUMOCTD JaBJICHUA BO3yXa OT €ro 00BéMa u Harp€BaHUsA WX OXJIAXKICHUA.
[IpoBepka TUIIOTE3bI JIUHEHHON 3aBUCUMOCTH JIIMHBI CTOJIOMKA JKUKOCTH B TEPMOMETPUUICCKON TPYOKE OT TeMIIEpaTyphl.
Habnronenrie n3ameHeHusi BHYyTpEHHEH SHEPTHH Tella B pe3ysibTaTe TeIuIonepeadd u padoThl BHEITHUX CHIL.
HccnenoBanwme sBIIeHUS TEIUIOOOMEHA MPH CMEITMBAHUH XOJIOAHON U TOPSIEH BOMIBI.
Onpeznenenrie KOMMYECTBA TEIUIOTHI, TIOIYYEHHOTO BOIOH MPH TEMI000MEHE ¢ HATPEThIM METAUTNYECKUM IHIIHIPOM.
. Onpenenenne yaenbHON TEIIOEMKOCTH BEIIECTBA.
11. UccnenoBaHue nporecca UCHapeHusl.
12. Onpenenenrie OTHOCUTEIHHON BIAXKHOCTH BO3yXa.
13. Onpenenenrie yAeTbHON TEIIIOTHI IIJIABIEHUS JIbA.
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Pa3zgen 7. DjekTpudeckne 1 MArHUTHbIE SIBJIEHHS.

OnexTpuzanus Ten. /[Ba poma sieKTpHUYecKHX 3apsaioB. BizamMoneiicTBue 3apshkeHHBIX Ten. 3akoH KynoHa (3aBHCHMOCTH CHIIBI B3aHMMOJAEHCTBU S
3apsDKEHHBIX TeJl OT BEJIMYMHBI 3apsIIOB U PACCTOSHUS MEXIY TeIaMHu).

Onekrpuyeckoe nojie. Hanpsok€HHOCTE 3nekTpudeckoro nosis. [IpuHunn cynepno3uuy 3J1eKTPUIecKUX Honel (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsaoB. DJIEMEHTApHBINA 3iekTpuueckuid 3apsan. CrtpoeHue atoMma. IIpOBOTHHUKM M AMAJICKTPUKU. 3aKOH COXPAHEHHS
3JEKTPUIECKOTro 3apsia.

DNEeKTPpUIECKHA TOK. Y CIIOBHSI CYIIECTBOBAHHS AJEKTPUYECKOrO TOKA. VICTOUHWMKM TOCTOSHHOTO TOKa. JIEHCTBHUS IIEKTPUYECKOr0 TOKa (TEIIOBOE,
XMUMHYECKO€, MarHUTHOE). DIIEKTPUIECKUI TOK B KHUAKOCTSIX U rasax.

Onexrtpudeckas nenb. Cuna Toka. DnekTpruueckoe HampsbkeHue. CONMpOoTHBIIEHHE MPOBOJHUKA. Y IENBHOE COMPOTUBIIEHNE BemecTBa. 3akoH Oma ams
yuactka uend. [locnenoBarensHoe U mapayuiebHOE COeTMHEHUE TPOBOJHUKOB.

Pabora u MomHOCTE 3neKTpryuecKoro Toka. 3akoH /xoyns—Jlenna. Dnekrpuueckue Lenu U NOTPeOUTENH 3IEKTPUIecKoi sHepruu B Obity. KopoTkoe
3aMbIKaHUE.



ITocrosHHBIe MarHUTEL. B3anMonelicTBUE MOCTOSHHBIX MAarHUTOB. MarHutHoe Iojie. MarHuTHoe mosie 3eMJId W ero 3HadeHue UId JKU3HU Ha 3eMile.
OneIT OpcTena. MarHuTHOE TOJIE AJIEKTPUIECKOro ToKa. [IpuMeHeHue AIeKTpOMarHuToB B TeXHUKe. J(eCTBHE MAarHUTHOIO IMOJSI HA MPOBOJHUK C TOKOM.
DNEKTPOIBUTATENb TTOCTOSTHHOTO TOKA. VICIoNb30BaHUE STIEKTPOIBUTATENCH B TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIIOPTE.

Onwitel Dapanes. SIBiaeHUE 3eKTpOMarHuTHOW WHAYKIWHU. [IpaBuno Jlenma. Onexkrporeneparop. CrocoObl MOMYYEHHs 3JCKTPUUYCCKONW DHEPTHH.
DJIEKTPOCTAHIIMY Ha BO30OHOBJISIEMBIX HCTOUHUKAX SHECPTHUU.

Hemoncmpayuu.

ONEKTpU3aIus TEI.

JIBa poja 3JIEKTPUIECKUX 3apsI0B U B3aMMOJICHCTBUE 3aPSIKEHHBIX TEIT.
Y CTpoiicTBO U AEHCTBHE 3JIEKTPOCKOIIA.
OnexTpocTaTndecKast HHTyKIIHSL.

3aK0H COXpaHECHUSI JIEKTPUICCKIX 3aPsIIOB.
ITpoBOHUKY U AUDIIEKTPUKH.

MOIICHHpOBaHI/Ie CHUJIOBBIX JIMHUN QJICKTPUYCCKOT'O ITOJIA.
M CTOYHMKY TOCTOSIHHOTO TOKA.

JleficTBUS 3IIEKTPUUECKOrO TOKA.

10. DnexTpudecKkuii TOK B )KUIKOCTH.

11. T"a3oBbIH pa3psiz.

12. W3MepeHmne CHITbl TOKa aMIIEPMETPOM.

13. V3MepeHue 2IeKTPHIECKOr0 HAPSHKEHHUS BOJIBTMETPOM.
14. PeocraT 1 Mara3uH COIPOTHBIICHHU.

15. B3anmopeicTBIE TOCTOSHHBIX MAarHUTOB.

WXk WD =

16. MonenupoBaHue HEBO3MOKHOCTH Pa3ZEIeHuUs IOJIF0OCOB MAarHUTA.

17. MonenupoBaHUE MarHUTHBIX MOJIEH MOCTOSIHHBIX MarHUTOB.

18. OmbIT Opcrena.

19. MarHuTHOE TON€E TOKA. DIEKTPOMArHuT.

20. [eiicTBHE MarHUTHOIO MOJISL Ha MPOBOAHUK C TOKOM.

21. DnekTpoaBUraTeab MOCTOSHHOIO TOKA.

22. UccnenoBaHue SIBIECHUS SJIEKTPOMArHUTHOW MHIYKIUU.

23. OnbiTel Gapages.

24. 3aBHCHMOCTb HalpaBJICHHUsI HHAYKIIMOHHOIO TOKa OT YCIOBUI €ro BOZHUKHOBEHMSL.
25. DnexTporeHepaTtop NOCTOSHHOTO TOKa.

Jlabopamopuvie padbomul u onvimol.

1. OmpbITbI 10 HAOMIONEHUIO HIIEKTPU3ALMH Tl UHAYKLHEH U IIPU CONPUKOCHOBEHUH.
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10.
11.
12.
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14.
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16.
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19.
20.
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HccnenoBanue neiicTBUS 3JEKTPUYECKOTO MOJISl HA TPOBOIHUKH M JUAJIEKTPUKY.

COopka u nmpoBepka pabOoThI AIEKTPUUECKOM IIETH TTOCTOSHHOI'O TOKA.

WzmepeHue u peryarupoBaHue CHUIIBI TOKA.

H3MmepeHue 1 peryiMpoBaHUE HATPSAKEHUA.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, HIYIIETO Yepe3 PE3UCTOpP, OT COMPOTHUBIICHUS PE3UCTOPA U HANIPSHKEHUS HA PE3UCTOPE.

OHI)ITBI, JAEMOHCTPUPYIOIIHNEC 3aBUCUMOCTE JJICKTPUYCCKOr'O COIIPOTUBJICHUA MPOBOAHHMKA OT €ro JJHWHBI, IUIOINAAXW ITOHNCPCYHOro CCUCHHUA H
MaTepHaa.

[IpoBepka npaBuIia CIOKEHUS HATIPSHKEHUH [TPH TIOCIIEA0BATEIBEHOM COEIMHEHUH JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia Ui CHITBI TOKA TPH MapayIeIbHOM COSANHEHHH PE3UCTOPOB.

Omnpenenenne paboOThI IEKTPHUUECKOr0 TOKA, UIYIIEro Yepe3 Pe3nucTop.

Omnpenenenrie MOITHOCTH 3JIEKTPHYECKOT0 TOKA, BBIICNISIEMON Ha PE3UCTOpE.

HccnenoBanne 3aBUCUMOCTH CHITBI TOKA, HITYIIETO Yepe3 IAMIIOUKY, OT HApsHKEHHUS Ha HEll.

Onpenenenne KI1J] HarpeBaTens.

I/ICCHCZIOBaHI/Ie MAargmuTHOIr o BSaHMOHeﬁCTBHH IIOCTOAHHBIX MAarHuToOB.

W3yueHne MarHuTHOTO TTOJISI IOCTOSTHHBIX MarHUTOB MPH UX OOBEIUHEHNUN U Pa3JIeliCHHH.

HccnenoBanue eHCTBUS SJEKTPHYECKOTO TOKA HA MATHUTHYIO CTPEJKY.

OmBITHI, TEMOHCTPUPYIOIIIE 3aBHCUMOCTD CHIIBI B3aUMOJICHCTBHSI KATYIIKA C TOKOM U MAarHHUTA OT CHJIBI TOKA M HAIPaBJICHUsI TOKA B KaTYIIIKE.
WzyueHune neiicTBUs MArHUTHOTO OISl Ha MTPOBOJHUK C TOKOM.

KoncrpyupoBanue u u3ydeHue paboThl JIEKTPOIBUTATES.

N3mepenne KIIJI 31eKTpoABUTraTeNbHOM YCTAHOBKHU.

OTMBITHI 11O UCCIIEIOBAHUIO SBJICHUS JIEKTPOMArHUTHOW MH/YKIIUH: UCCIIENOBAHNE H3MECHCHN I 3HAUCHUS M HANPABJICHHUS WHIYKIIMOHHOTO TOKA.

Paznen 8. Mexannueckue siBJICHUS.
Mexanunueckoe nBuxeHHe. MarepuanbHas Touka. Cuctema orcuéra. OTHOCUTENBHOCTh MEXAHUYECKOr'0 JABWXKEHHs. PaBHOMEpHOE MpPsIMOIUHENHOE

nBikeHne. HepaBHoMepHoe npsiMonuHeiiHoe nprkenne. CpenHss 1 MTHOBEHHAs! CKOPOCTh TeJla IPY HEPAaBHOMEPHOM JBHKEHHUU.

Yckopenne. PapHOyckopeHHOe TIpsiMOoNiHEeRHOe ABikeHne. CBobomHoe nagenne. OnbITel [ anmmes.

PaBHOMepHOE nBHXeHHUE 10 OKpYKHOCTH. Ilepnon u yactora oOpamenus. JInnerHas u yrioBast ckopocTd. LIeHTpocTpeMuTenbHOE YyCKOpEHHE.

[Tepsriit 3akoH HetotoHa. Bropoii 3akoH Hetotona. Tperuii 3akoH Hetotona. [IpuHnumn cynepno3suuuu CUil.

Cuna ynpyroctu. 3akoH ['yka. Cuita TpeHMsI: cuila TPEHUS CKONBXKEHNS, CHIIA TPEHUSI IIOKOS, IPYTHe BUIbI TPEHUSI.

Cuia TsHKEeCTH M 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOpeHHe cBOOOoAHOro najaeHus. [pmwkenue miaHet Bokpyr Connua. Ilepas kocMuueckast CK OpOCTb.

HeBecomocTs u neperpyskH.



PaBHOBecue marepuanbHONM TOUKH. AOCONIOTHO TBEpHOE Teno. PaBHOBecue TBEPAOro Tena C 3aKpeIuiEHHON OChIO BpaineHus. MoMmeHT cuiibl. LleHTp
TSKECTH.

Nmnynsc Tena. U3menenne ummyinbsca. MMiynbe cuiibl. 3aKOH COXpaHEHMs UMITyJbca. PeakTHBHOE ABMKEHHE.

Mexannueckasi paboTa U MOITHOCTh. PaboTa CHI TsbKECTH, ynpyroctd, TpeHus. CBsi3b Hepruu U pabotel. [loTeHnMa bHast SJHEPTHs Tema, MOJHSITOrO
HaJ MOBEPXHOCThIO 3eMiM. [loTeHmanbHas sHeprus cxaTod MHpykuHbl. KunHeTnueckas sHeprus. TeopemMa O KMHETHMYECKOW SHEPrMH. 3aKOH COXpaHEHUS
MEXaHUYECKOW SHEPTHUM.

Hemoncmpayuu.
HabnroneHre MexaHMYECKOTO JBMKEHHS Tella OTHOCUTEIBHO Pa3HbIX TEN OTCUETA.
CpaBHeHMe nyTell 1 TpaeKTOpUN JBMKEHUS OJJHOTO M TOT'O K€ Tejla OTHOCUTENBHO Pa3HBIX Tel OTCUETa.
N3mepenne ckopocTy U YCKOPEHUS IPSIMOINHEHHOTO IBIKEHUSI.
HccnenoBanne npru3HAKOB PaBHOYCKOPEHHOT'O JBUKEHUS.
Habnroenue nBHKEHUS Tea MO OKPYKHOCTH.

A

Habnronenrie MexaHWYecKHX SIBICHWUH, MPOUCXOJIIMX B cHcTeMe orcuéra «Tenexka» Tpu e€ paBHOMEPHOM M YCKOPEHHOM JBHXKCHHH
OTHOCHUTEIBHO KaOMHETa (PU3HKH.

3aBUCUMOCTb YCKOPEHHMS Tejla OT MACChl TeJla U ISUCTBYIOIIEH Ha HEro CHUJIBL.

Habronenme paBeHCcTBa CHIT TP B3aUMOJICHCTBUH TEII.

W3menenue Beca Tenna Ipu YCKOPEHHOM JIBUKEHUH.

10. Ilepenava umITyibCca IpH B3aUMOICHCTBUN TEII.

11. TIpeobpazoBaHus SHEPTHH TTPH B3aUMOACHCTBHH TEII.

12. CoxpaHeHHe NUMITYJIbca MIPH HEYIIPYTOM B3aUMOJICHCTBUH.

13. CoxpaHeHre IMITYJIbCa MPH a0COMIOTHO YIPYTOM B3aUMO/IEHCTBHH.

14. HabmroneHnne peakTHBHOTO JIBHYKCHHS.

15. CoxpaHeHre MEXaHUUYECKOW SHEPTHH TIPH CBOOOIHOM TIaICHHH.

16. CoxpaHeHHe MEXaHUYECKON SHEPTUU P JIBIKSHHUH Tella TI0J] IEHCTBUEM TPy KHHBI.

Jlabopamopuvie padbomut u onvimol.

KoncrpynpoBanue Tpakra Ajs pa3roHa 1 JajJbHEHIIero paBHOMEPHOT O IBM)KEHUS IIapUKa WU TEICKKH.

o N

Omnpenenenue cpenHeil CKOPOCTH CKONBXEHUS OpycKa WM ABMXKEHMS IAPHKa 10 HAKJIOHHOH MIIOCKOCTH.
Omnpenenenne yCKOpeHHs Tea MPU PaBHOYCKOPEHHOM ABMKEHHH 110 HAKJIOHHOH MJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PaBHOYCKOPEHHOM JIBUKEHUH 0€3 HadaJbHOW CKOPOCTH.

M SS

[lpoBepka THIOTE3BI: €CIM TP PAaBHOYCKOPEHHOM JBIDKCHHWHM O€3 HadalbHOHM CKOPOCTHM IYTH OTHOCSTCS KakK psiji HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIHE MIPOMEKYTKH BPEMEHH OJJHHAKOBBI.

HccnenoBanne 3aBUCHMOCTH CHIIBI TPEHUS CKOJIBKEHUS OT CHIIBI HOPMAJIBHOTO JaBJICHHS.

Omnpenenenne K03 HULIEHTa TPEHUS CKOJIBKEHUSL.

N



8. Omnpenenenue KECTKOCTU MPYKUHBI.
9. Omnpenenenue padOThl CHIIBI TPSHUS ITPH PABHOMEPHOM JIBHIKSHHH TeJla 10 TOPU30HTAIBHON TOBEPXHOCTH.
10. Ompenenenue pabOThI CHUIIBI YIIPYTOCTH MPH MOABEME TPy3a C UCIOIb30BaHUEM HEMOABM)KHOTO U MOJIBUYXKHOTO OJIOKOB.
11. W3yuenune 3aK0Ha COXPAHEHUS SHEPTHUU.
Paznen 9. Mexannueckne Kojie0aHus ¥ BOJIHBI.
KonebarensHoe nBumxeHne. OCHOBHBIE XapaKTEPUCTUKU KoOJeOaHWIA: IMEpUOJ, 4YacTOTa, aMIUIUTyaa. MaTemMaTHYecKUd W TPYKWHHBIA MAasSTHHKH.
[IpeBparieHre 3HEPTrUU IpU KOJICOATEIIHBHOM JIBHIKCHHH.
3aryxaroiue kojicbanus. BeiHyx/ieHHbIC KoneOaHus. Pesonanc. Mexanuueckue BoJiHbI. CBOWCTBA MEXaHMUYSCKMX BOJIH. [IpO/OibHBIC U TIONIEPEYHBIC
BOJIHBI. JIJIMHA BOJIHBI U CKOPOCTh €€ paciupocTpaHeHusi. MexaHNYeCKUE BOJIHBI B TBEPIOM TEJI€, CEHCMHUYECKUE BOIHBI.
3ByK. ['poMKOCTb 3ByKa ¥ BbIcoTa ToHa. OTpaskeHue 3Byka. H(ppa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Hab6mronenne xomebaHuit Te O ASHCTBUEM CHIIBI TSDKECTH U CHITBI YIIPYTOCTH.
HaGimonenne konebanmii rpy3a Ha HUTH U Ha TIPY>KHHE.
HaGumoienrie BEIHYK/IE€HHBIX KOJIEOaHUI 1 pE30HAHCA.
PacnipocTpanenue mpoAoIbHBIX U TOMEPEYHBIX BOJIH (Ha MOJIENH).
HaGumonenre 3aBHCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
AKycTHYeCKU pe30HAHC.
Jlabopamopuuvie pabomesl u onvimel.
Onpenenenrie 9acTOTH U MEPHOAA KOIeOaHUI MaTeMaTHIECKOT0 MasTHUKA.
Onpenenenrie 4aCTOTH M IEpHOAa KoineOaHuil MPYKUHHOTO MasiTHHKA.
HccnenoBanne 3aBHCHMOCTH TTeproa KoideOaHNH TOABEIIEHHOT0 K HUTH T'Ppy3a OT JJIUHBI HUTH.
HccnenoBanne 3aBUCHMOCTH TTepHOAa KoieOaHUH MPY>KHHHOTO MasiTHAKA OT MacChl Tpy3a.
[IpoBepka HE3aBUCHMOCTH ITepHoa KOlleOaHuii rpy3a, MOIBEIIEHHOT0 K HUTH, OT MaccChl rpy3a.
OnBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTD TIepro/ia KolebaHuii PYKUHHOTO MasTHUKA OT MacChl rpy3a U KECTKOCTH MPYKUHBL
Nsmepenne yckopeHus cBOOOIHOTO MaeHUS.
Pa3z[e.11 10. Dy1eKTPOMarHUTHOE 10JIe U 3JIEKTPOMATHUTHbIE BOJIHBI.
OJEKTPOMArHUTHOE TOJ€. DJIEKTPOMAarHuTHble BONHBL. CBOMCTBA 3JIEKTpOMAarHUTHBIX BOJH. IIlkanma 35eKTpoMarHUTHBIX BOJH. Mcmonb3oBaHHE
3JIEKTPOMArHUTHBIX BOJIH JUIsI COTOBOM CBS3H.
DnexkTpoMarHuTHas npupoga ceera. CKopocTh cBera. BonHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.
1. CBoiicTBa 3JIEKTPOMArHUTHBIX BOJH.
2. BonHOBBIE CBOICTBA CBETA.
Jlabopamopuvie pabomul u onvimsl.
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1. H3ydeHue cBOWCTB 3JEKTPOMArHUTHBIX BOJH C IIOMOILBI0 MOOUIIBHOTO TenedoHa.
Pa3nen 11. CBeToBbIE sIBJIEHMS.
JlyueBast mozaens cBera. Mcrounuku csera. [Ipsmonuneiinoe pacipoctpanenue csera. 3atMenus Comnnina u Jlynsl. Otpaxenue cBera. [Imockoe 3epkasio.
3aKoH OTpakeHUs CBeTa.
[Ipenominenne cBera. 3akoH mpenoMieHHs cBera. [loHOe BHyTpeHHee oTpakeHHe cBera. VIcronb30BaHHE IOJHOTO BHYTPEHHErO OTpPa)KeHHS B
ONTUYECKUX CBETOBOJIAX.
Jlunza. Xox nydeir B yuH3e. Ontuyeckas cucTema (oToammapara, MUKPOCKOIA W Teleckoma. [J1a3 kak onrTudeckas cUcTeMa. biau3opykocTh
JaIbHO30PKOCTb.
Pasnoxenue 6enoro ceera B criektp. OnbiTel HptoToHa. ClioykeHne ClieKTpaibHbIX IBETOB. Jlucnepcus cBera.
Hemoncmpayuu.
[IpsiMonrHENHOE pacpocTpaHEHUE CBETA.
OtpaxkeHne cBeTa.
[Tony4yenne n300pa’keHU B TNIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTHyecKkuii CBETOBO/I.
Xom mydeii B coOnparomei JTnH3e.
Xop iyuelt B paccerBarolen JIMH3E.
[Tonmy4uenre n300pakeHUH C TTOMOIIBIO JINH3.
[pusammn aeficTBus doroammapaTa, MUKPOCKOIIA U TEIECKOIIA.
10 Mognensb rmasa.
11. Paznmoxkenue 6e10ro cBeTa B CIIEKTP.
12. Tlomy4uenne Gemoro cBeTa MpH CIOKEHUH CBETa Pa3HBIX I[BETOB.
Jlabopamopubvie pabomel u onvimel.
HccnenoBanne 3aBUCHMOCTH yTIIa OTPasKEHUS CBETOBOTO JIy4a OT yrJja IaJIeHHs.
N3ydenne xapakTepUCTHK H300paXKeHHsI IPEIMETa B IDIOCKOM 3epKaje.
HccnenoBanne 3aBHCHMOCTH yTIIa IPEJIOMIICHHS CBETOBOT'O JTyda OT yIJia MaJeHus Ha TPAHUIIE «BO3AYX—CTEKIIOY.
[omydenne n300paxeHUH ¢ TTOMOIIBIO COOMPAIOIIEH JTIMH3HL
Onpenenenrie GOKYCHOTO pacCTOSHUS U ONTHYECKOW CHIIBI COOMPAIOIIEH JTHH3BL
OMnBITHI IO Pa3IOKEHUIO OETIOT0 CBETa B CIIEKTD.
OnBITH 11O BOCTIPUATHIO I[BETA MPEIMETOB TIPH WX HAOIIOJICHUH Yepe3 IIBETOBbIE (DUITBTPHI.
Pa3ue.11 12. KBaHTOBbIE SIBJICHUS.
Omnsite Pezepdopaa v utanerapHas Mozenb atoma. Mopaens atoma bopa. Mcmyckanue u nornomierre ceera atomoM. KBaHThl. JIMHE9aThIe CLIEK TPHI.
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PaguoaktuBHOCTE. AJb(da, Oera- U ramma-mznydeHus. CTpoeHHe aTOMHOro sjapa. HykimoHHas mMopens aToMHOro siapa. M3otombel. PammoakTuBHBIC
npespaiueHus. [lepuon nonypacmajia aTOMHBIX SIAEP.
SAnepHble peakiy. 3aKOHBI COXPAHEHUS 3apsAI0BOr0 M MacCOBOTO YHCEN. DHEpPrus CBA3M aTOMHBIX saep. CBA3b Macchl U 3Hepruu. Peakiuu cuHresa u
nenenus siaep. ctounnku 3uepruu ConHIa U 3BE31I.
SnepHas sHepreTuka. [[eficTBUSA palMOAKTUBHBIX U3JIY4EHUH HA KUBbIE OPTaHU3MBI.
Hemoncmpayuu.
CriexTpbl U3Ty4eHHUS U TOTJIOIEHHUS.
CriexTpbl pa3InYHbBIX Ta30B.
CrexTp Bogopo/a.
Habnronenue TpexoB B kamepe Bumnbcona.
Pabora cuérunka HOHH3UPYIOMINX W3TYICHHH.

S

Perucrpanus uzinydeHus: IpUPOIHBIX MUHEPAJIOB U IPOLYKTOB.

Jlabopamopnbsie padbomol u onvimel.

1. HaOmro/ieHne CIUIONIHBIX U JIMHEWYATHIX CIIEKTPOB U3ITy4IEHHS.

2. HccnenoBaHue TPEKOB: H3MEPEHHE SHEPT MM YACTHIIBI IO TOPMO3HOMY IyTH (110 (hoTorpadusim).

3. H3mepenue paauoakTHBHOTO (oHa.

IToBTOPUTEILHO-00001IAIOIIUIT MOTYJIb.

[ToBTOpHUTENEHO-0000IIAONINIT MOAYTHh TIpEeJHA3HAYEH /IS CHCTEMAaTH3alud M OOOOIIeHHs MPEeIMETHOrO COAEpX aHUS W OIbITa AEATEIbHOCTH,
MPUOOPETEHHOTO MPH M3YyYEHUH BCEro Kypca (M3WKH, a TaKKe ISl IOATOTOBKH K OCHOBHOMY TOCYAapCTBEHHOMY IK3aMeHy IO (pu3mKe Ijs 00yJaromuxcs,
BBIOPABIINX 3TOT y4EOHBIH MpeIMeT.

[Ipu m3ydeHWM DaHHOTO MOIYJS PEANN3YIOTCS W CHCTEMATH3MPYIOTCA BHUIBI NIESTENFHOCTH, HA OCHOBE KOTOPBIX 00ECIEdrBaeTCsl JOCTH)KEHHE
MPEIMETHBIX W METAIpPeIMETHBIX IUTAHUPYEMBIX Pe3yabTaToB OOydeHUs, (OPMHUPYeTCs eCTeCTBEHHOHAYYHAATPAMOTHOCTh: OCBOEHHE HAayYHBIX METOZOB
WICCIICJIOBAHMUS SIBIICHUH TIPUPOJBI U TEXHHUKH, OBJaIcHUE YMEHUSAMH OOBSICHITH (PU3NUECKHE SABIICHUS, IPUMEHSS MTOTydYeHHbIE 3HAHUS, PellaTh 3a7aq, B TOM
YHCIle KAaYeCTBEHHBIC 1 SKCIIEPHMEHTAIBHEIE.

[IpuHIMIMATEHO NEATETPHOCTHRIA XapaKTep AAHHOTO pasfena peann3yercs 3a CYET TOro, 4TO OOydYaromIuecsl BBHITIOMHSIOT 3aJaHUS, B KOTOPBHIX WM
TIpeJIaraeTcs:

Ha OCHOBE TTOJTy4EHHBIX 3HAHHUI PACIIO3HABATh U HAYYHO OOBSICHATh (DM3MUECKHE SBIICHUS B OKPYKAIOIIEH MPUPOJIE U TIOBCETHEBHON KU3HU;

WCIIONIb30BaTh HAYYHBIE METOBI UCCIIENOBAHUS (PU3NIECKUX SBIICHHU, B TOM YHCIIE IS IPOBEPKHU TUIIOTE3 U TIOIYIEHUS TEOPETUIECKUX BHIBOJIOB;

OOBSICHATh HaydHBIE OCHOBBI HamOoNee BaKHBIX JOCTH)KEHWH COBPEMEHHBIX TEXHOJOTHH, HAIpUMEp, MPAKTHYECKOrO0 WCHOIh30BAHUS PA3THYHBIX
HMCTOYHHMKOB SHEPTHH HAa OCHOBE 3aKOHA MIPEBPAIICHHUS U COXPAHEHUS BCEX M3BECTHBIX BHJIOB SHEPTHH.
NJIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS NTPOI'PAMMBI ITIO ®U3UKE HA YPOBHE OCHOBHOI'O OBHIET'O OBPA30OBAHUA



Nzydenue ¢u3Mkum Ha ypOBHE OCHOBHOrO OOIEro 00Opa30BaHUs HAIpPABJICHO Ha JOCTHKEHHE JIMYHOCTHBIX, METAlPEIMETHBIX U MPEIMETHBIX

00pa3oBaTeNbHBIX Pe3yIbTaTOB.

B pesynpraTe m3ydeHuss QU3MKM Ha YpOBHE OCHOBHOTO 00Iero oOpa3zoBaHus y oOydwaromierocsi OyAyT C(OPMHPOBAHBI CIEAYIOIIUE JUYHOCTHBIC

pe3yNbTaThl B YACTH:

1) naTproOTHYECKOr0 BOCTIMTAHMSA:

- IPOSIBJICHHE MHTEPEca K HCTOPUU ¥ COBPEMEHHOMY COCTOSHHIO POCCHHCKON (PU3NYECKON HAYKH;

- IGHHOCTHOE OTHOIIEHHE K JJOCTHIKEHUSM POCCHUCKUX YUEHBIX-(DU3HKOB;

2) rpa’kIaHCKOT0 U AYXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSA:

- T'OTOBHOCTb K AKTHMBHOMY Y4YaCTHIO B O6Cy)KIleHI/II/I OGIHGCTBGHHOSHaqHMBIXH OTHYCCKHUX np06neM, CBA3aHHBLIX C IMPAKTUYCCKUM MNPUMCHCHUEM
JOCTH)KEHUH (DU3UKH;

- OCO3HaHUEC BaAXXHOCTHU MOPAJIbHO-3THUYCCKUX ITPUHIHUIIOB B ACATCIbHOCTH yT-IéHOFO;

3) 3cTeTH4eCKOr0 BOCTIMTAHUSA:

- BOCIIPUATHE OCTCTUICCKUX KAa4YECTB (1)I/ISI/IT-ICCKOI71 HAayKH: eé TapMOHHNYHOT'O ITIOCTPOCHUA, CTPOroCTH, TOYHOCTH, JITAKOHUYHOCTH,

4) IEeHHOCTH HAYYHOT0 MO3HAHUS:

- OCO3HaHHE IIEHHOCTH (DPM3MUYECKONM HAyKH KaK MOIIHOTO MHCTPYMCHTA ITO3HAHMS MHpPa, OCHOBBI Pa3BUTHS TEXHOJIOTHH, Ba)KHEHIIEH COCTaBIIAOMIEH
KYJIbTYPHI,

- pa3BHUTHE HAYYHOW JFO003HATENFHOCTH, HHTEPECa K HCCIIE0BATENbCKON AEATETHHOCTH;

5) popmupoBanus KyJbTYPbI 310POBbS U IMOLMOHAIBHOI0 0JIArOMOTyYHs:

- OCO3HaHME IIEHHOCTH 0€30IMacHoOro 00pasa KH3HU B COBPEMEHHOM TEXHOIOTHUYECKOM MHpPE, BXXHOCTH TPABUII OE€30MaCHOTO TIOBEJEHHS Ha TPAHCIIOPTE,
Ha JIOpOorax, C MIEKTPHIECKUM H TEIUIOBBIM 000pPYyIOBaHHEM B JJOMAIIHUX YCIIOBHSIX;

- chopMrpOBaHHOCTH HaBbIKa peduIeKCHH, IPU3HAHNE CBOETO MTpaBa Ha OMIMOKY M TAKOTO )K€ IIpaBa y IPyTroro YenoBeKa;

6) TPyAOBOI0 BOCIIUTAHUSA:

- aKTHBHOE yJYacTHE B PEIICHNH MPAaKTUYECKUX 3a7ad (B paMKax CeMbH, 00pa30BaTellbHOW OpPTaHMU3alNN, TOPO/a, Kpasi) TEXHOIOTHYECKONH M COIH aThbHON
HaIPaBIEHHOCTH, TPEOYIONINX B TOM YHCIE U (PU3MUECKIX 3HAHUH;

- HHTEPEC K MPAKTUYECKOMY U3YIEHHUI0 PO eCCHid, CBA3aHHBIX C (PH3MKON;

7) 3K0JI0rUYeCKOr0 BOCIIUTAHMS:

- OpHEHTalWs Ha TpUMeHeHWe (DM3MYECKUX 3HAHWK JJIS pelleHds 3ajad B 00JacTH OKPYKAroIIeH cpenbl, TUIAHUPOBAHHUS IMOCTYIKOB M OLIEHKH WX
BO3MOJKHBIX TIOCJIEJICTBUH JIJIs1 OKPY>KAFOIIEH CPebl;

- OCO3HaHHE TI00AIEHOTO XapaKTepa SKOJIOTHIECKUX MPo0IeM U ITyTel UX pPelleHns;

8) apanTanuy K U3MEHSIIOIMMCS YCJIOBUSIM COLUATBHOM M NPUPOIHOI cpelbl:

- MOTPEOHOCTh BO B3aMMOJICHCTBHH TPH BBHITIOTHEHUHW MCCIIEIOBAaHUN U IPOSKTOB (PU3MUECKON HATIPABICHHOCTH, OTKPBITOCTD OIBITY U 3HAHUSAM JIP YTUX;

- MIOBBILIEHHE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTHYECKYIO NEATENBHOCTD;



e - TOTpeOHOCTH B (JOPMHUPOBAHNHI HOBBIX 3HAHHM, B TOM YHCIIE POPMYIHUPOBATH UACH, TOHSATHS, TUIOTE3bI O PU3NUECKUX O0BEKTaX U SIBICHUSX;

® - OCO3HaHHE Je(UIIUTOB COOCTBEHHBIX 3HAHHUI U KOMIICTCHTHOCTEH B 00JIACTH (DU3UKU;

® - JUIAHMPOBAHHE CBOETO Pa3BUTHsI B IPHOOPETEHNH HOBBIX (PM3NUECKUX 3HAHUM;
® - CTpeMJICHUE aHAIM3UPOBATH U BBISBIIATH B3AMMOCBSI3H [IPUPO/IBL, O0IIECTBA U SKOHOMUKH, B TOM YHCJIE C CIONb30BaHUEM (PU3MUECKUX 3HAHUI ;

® - OIIEHKA CBOMX JI€MCTBUI € YUETOM BIMSHUS Ha OKPY/KAIOIIYIO CPENY, BOSMOXKHBIX TJI00AIBHBIX ITOCIEACTBUN.

METAINPEIMETHBIE PE3YJIBTATBI

B pesynmbrate ocBoeHHMs TporpaMMbl 1O (U3MKE Ha YPOBHE OCHOBHOI'O OOIIero oOpa3oBaHus y oOydaromerocss OyAayT c(hOpMHPOBAHBI
MeTanpeMeTHbIe pe3yJbTaThl, BKIIOYAIONINE IT03HABATEILHBIC YHHBEpCalbHbIE YyueOHBbIC JEHCTBHSA, KOMMYHHUKATHUBHBIE YHHBEPCAIbHBIC Yy4YeOHbBIC
JEMCTBUA, PETYIISITUBHBIE YHUBEPCAIbHBIE YIeOHBIE TEHCTBHUA.

Ilo3HaBaTeabHbIE YHUBEpPCAJIbHBIC yqeﬁm,le Z[eﬁCTBHfl

basoBble JJornueckue AeHcTBUSA:

BBISBIIATH U XapaKTePU30BATh CYIIECTBEHHBIC TIPU3HAKA OOBEKTOB (SBICHUH);

yCTaHABJIMBATh CYIIECTBEHHBIH MPU3HAK KIaCCH(UKAIINN, OCHOBAHUS TSI 000OIIEHUS M CPABHEHHS,

BBISIBJIATH 3aKOHOMEPHOCTH W IIPOTHBOPEYHS B PACCMATPUBAEMBIX (aKTaxX, JTAHHBIX U HAOIOJCHUSIX, OTHOCSIIUXCS K U3HYECKUM SIBIICHHUSM;
BBISIBJIATH TTPUIMHHO-CIICICTBEHHBIC CBS3H TPU W3YUCHUH (PU3MUCCKUX SIBICHUW W TIPOIECCOB, JENATh BHIBOJBI C MCIIOIH30BAHUEM JICAYKTHUBHBIX H
WHIYKTHBHBIX YMO3aKITFOUCHHH, BBIZIBUTATh THIIOTE3bI O B3aUMOCBS3AX (DU3NYECKIX BETUYNH;

CaMOCTOATENBHO BEIOMpaTh CHOCO0 pemieHws] y4eOHOW (U3NYecKkoil 3amaun (CpaBHEHHWE HECKONBKHX BapHaHTOB pEIICHWs, BHIOOp Hamboiee
MOJIXOJISIIIErO ¢ YYETOM CaMOCTOSITEIBHO BBIZICTICHHBIX KPUTEPUCR).

Ba3oBble ucciienoBareIbCcKue AeiCTBUS:

HCIOJIB30BAaTh BOMPOCH! KaK UCCIEAOBATEIbCKUI HHCTPYMEHT ITO3HAHUS;

MPOBOANUTE IO CAMOCTOSITEIBHO COCTaBICHHOMY IUIAHY OIIBIT, HECIIOKHBIA (DPM3UUECKHH 3KCIIEPUMEHT, HEOOJNBIIOE HCCIEAOBaHHE (PU3NIECKOTO
SIBIICHUS;

OLIEHMBATh Ha IPUMEHUMOCTD U IOCTOBEPHOCTh HH(POPMALHIO, TIONYYEHHYIO B XO/1€ UCCIEIOBAHUS WM SKCIIEPUMEHTA;

CaMOCTOATENIBHO (HhOpMyIHpOBaTH 0000IIEHHS K BBIBOJBI [0 PE3yIbTaTaM MPOBEIEHHOTO HAOMIOACHHS, OIIBITA, U CCICJOBAHUS,

MPOTHO3MPOBATh BO3MOXKHOE NasIbHEHIee pa3BUTHE (PU3MUECKUX MPOLIECCOB, & TAaKXKE BBIABHIaTh MPEINOJIIOKEHHS 00 MX Pa3BUTHH B HOBBIX
YCIIOBUSX U KOHTEKCTaX.

PaGora ¢ nunopmanueii:



MPUMEHSTh pa3iuYHble METOBI, MHCTPYMEHTBI M 3alpOoChl MPH MOMCKE M 0TOOpe WHGOPMAIMK WM JAHHBIX C YYETOM MPEIOKEHHOW Y4eOHOM
(u3nueckol 3amauu;

aHaM3NPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH HHPOPMAIUIO Pa3IMIHBIX BUJOB U (pOpM mpencTaBiIcHus;

CaMOCTOSTEIFHO BBHIOMPATh ONTUMANbHYIO (OpMY NpeAcTaBieHUs MHQOpMAMK M WLIIOCTPUPOBATH pelllaeMble 3aJlaud HECIOKHBIMU CXEMaMH,
JqrarpaMMaMi, HHOU TpaduKoi 1 X KOMOMHAIIMSAMHU.

KOMMyHI/lKaTI/IBHLIe YHUBEPCAJTBHLIC y'leﬁ]—l])le Z[eﬁCTBHﬂ:

B X0jie 00CyX/IeHHs yueOHOro Marepuaa, pe3ylbTaToB J1abopaTopHBIX PadOT W MPOEKTOB 33/1aBaTh BOMPOCHI MO CYHIECTBY 00CYKIaeMOW TEMBI U
BBICKA3bIBaTh MJICH, HAIICJICHHBIC HA PEIICHHUE 3aJIa4M U TOJyICpPKaHue 0J1aroKenaTeIbHOCTH OOIICHHMS;

COIIOCTABJIATH CBOU CYXJICHUA C CY)KACHUAMU IPYTUX YHAaCTHUKOB AHUAJIOTa, O6Hapy)KI/IBaTB pas3imine n CXo0ACTBO HOSHHHﬁ;

BBIpaXXaThb CBOIO TOYKY 3PCHUSA B YCTHBIX U IIMCbMEHHBIX TCKCTAX;

MyOJIIMYHO MPEACTABIISITh PE3YIbTATHI BBITOTHEHHOI'O PM3MUECKOTO OMBITa (IKCIIEPUMEHTA, HCCIIEIOBAHNS, TPOEKTA);

MOHUMATP U HCIIOJB30BaTh MIPEUMYIIECTBA KOMAaH/IHOW U MHIMBH{yaIbHON Pa0OTHI MPH PEICHUHN KOHKPETHOH (HU3HUYeCKOi MPOoOIeMbI;

MPUHUMATh 1EJId COBMECTHOW JIEATEILHOCTH, OPraHM30BBIBATH JCHCTBHUS IO €€ JOCTHXKCHHUIO: PaCHpPEAesATh pPOJM, OO0CYXHaTh MPOLECCHl U
pe3yNbTaThl COBMECTHOU pabOThI, 0000111aTh MHCHUSI HECKOIBKUX JIFOICH;

BBITIONTHATH CBOIO YacTh pabOThI, JOCTHrash KaYeCTBEHHOTO PE3yNbTaTa MO CBOEMY HAIMPABICHUIO W KOOPJIUHHUPYS CBOHM JICHCTBUS C JIPYTUMH
YJIeHaMH KOMaH/JIbI;

OICHMBATH KA4eCTBO CBOCTO BKJIAJIa B OOIIMH MPOJYKT 110 KPUTEPHSIM, CAMOCTOATENLHO CHOPMYTHUPOBAHHBIM YYaCTHHKAMHU B3aUMOJICHCTBUSI.

PerynsiTuBHBIC yHHBeEpcaJIbHbIE Yy4eOHbIe AeilicTBUS

Camoopranu3anusi:

BBISBIIATH MTPOOJIEMBI B )KU3HEHHBIX M yIEOHBIX CUTYalUsX, TPEOYIOMUX sl pereHus GU3MIECKUX 3HAHHIA;

OPHEHTUPOBATHCS B PA3IIMUHBIX MTOIXOAAX MPUHSITHS PEIICHUH (MHIMBAIYaIbHOE, IPUHATHE PEIICHUS B TPYIIIE, IPUHATHE PEIICHNH TPYIIION );
CaMOCTOSITEIIFHO COCTABIISATh AITOPUTM pemieHus] (GU3MUeCKOl 3374y MM IUIaHA MCCIISJOBAHUS C YIETOM MMEIOIINXCS PECYpcoB U COOCTBEHHBIX
BO3MOYKHOCTEH, apryMEHTHPOBATh IpelaraeMble BAPHAHTHI PEIICHNUH;

JIeNaTh BEIOOP M OpaTh OTBETCTBEHHOCTH 3a PeIlIeHHE.

CaMOKOHTPOJ1b, 3MOLMOHAIbHBIH HHTEJICKT:

AaBaThb AACKBATHYIO OLCHKY CUTYAallUH U NpEJiaraTh IjiaH €€ U3MEH CHU,

OOBSICHATE MMPUYIUHBI JOCTHXCHUA (HGZ[OCTI/I)KeHI/ISI) PEIYIbTATOB ACATCIIBHOCTH, 1aBATh OLICHKY HpI/IO6peTéHHOMy OIIBITY,

BHOCUTH KOPPCKTHUBBI B HACATCIbHOCTH (B TOM YHCJIC€ B XOJ BBIIIOJHCHUA CI)I/I3I/I‘{€CKOF0 HCCICOOBaHUs HIIN npoeKTa) Ha OCHOBC HOBBIX
06CTO$ITGJ'II>CTB, N3MCHHUBIINXCA CHTyaHHﬁ, YCTAHOBJICHHBIX OH_II/I6OK, BO3HUKIIINX pr&HOCTCfI;

OLCHHBATH COOTBCTCTBUC PE3YyJIbTaTa LCIN U YCIIOBUAM;



CTaBHUTH ce0sl Ha MECTO JIPYroro YejloBeKa B XOZE CIopa WIIK TUCKYCCHU Ha HAYYHYIO TeMY, IOHUMaTh MOTHBBI, HAMEPEHUS 1 JIOTHKY JIPYTOr O;
MPHU3HABAThH CBOE MPABO HA OIIUOKY MPH PELICHUHN (PU3NYECKUX 3a]a4 WM B YTBEP)KICHUAX Ha HAyYHBIE TEMBI U TAKOE JK€ TPaBO JAPYTOTO.

HPEAMETHBIE PE3YJIBTATHBI

K koniy oOyuenus B 7 Kjaacce mpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JJOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTD Y 0OYUAIOIINXCSl YMEHUH:

WCTIOJIb30BATh MOHATHS: (pU3NYecKue U XUMUYECKUE SBIICHUs, HAONIOJCHUE, IKCIIEPUMEHT, MOJIeib, THIIOTe3a, CAUHUILI (PU3NYECKUX BEIWYHH,
aToOM, MOJIEKyJa, arperaTHbIe COCTOSIHUS BelecTBa (TBEPIOE, JKHIKOE, Ta3000pa3Hoe), MEXaHHMUECKOe IBUKEHUE (PaBHOMEPHOE, HEpaBHOMEPHOE,
MPSIMOJIMHEHHOE), TPASKTOPHSI, paBHOICHCTBYOMIAs chia, AedopManus (yrnpyras, MmiacTU4ecKasi), HeBECOMOCTh, COOOIIAIONINECS COCY/IbI;
pasnuyath sBieHUs (MUGQy3us, TEIIOBOE JBWIKEHWE YACTHI[ BEIECTBA, PABHOMEPHOE JIBIDKEHHE, HEPAaBHOMEPHOE JIBIIKEHWE, WHEPIIHS,
B3aMMOJICHCTBUE TEJ, paBHOBECHE TBEPIBIX TeJ C 3aKPEINIEHHOW OChIO BpAIlleHUs, Mepefada AaBleHHs TBEPABIMH TEIaMH, KUAKOCTSIMH WU Ta3aMH,
aTMocdepHOe NaBJeHHE, IUIABAaHUE TEN, MPEBpAIIeHUs MEXaHMYECKOW SHEPTHH) MO ONMCAHWIO MX XapaKTepHBIX CBOMCTB M HAa OCHOBE OIBITOB,
JEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOe SIBIICHHE;

pacrmo3HaBaTh MPOSBICHWE MU3YYEHHBIX (DM3WYECKUX SBICHWA B OKPYXAIOIIeM MHpe, B TOM 4ucie (DU3MYECKHe SIBICHUA B MPHUPOAE: IPUMEPHI
IBUKEHUS C Pa3MUYHBIMA CKOPOCTSMHU B KMBOW W HEXKHMBOW NPUPOIE, AEWCTBHE CHIIBI TPEHUSA B MPHPOJE W TEXHUKE, BIHSIHHE aTMOC(EpHOro
JABJICHUS Ha KUBOW OpPTaHW3M, IUIABaHWE PBIO, phIYard B TEJlE YeJIOBeKa, IMPH 3TOM MEPEeBOIUTH MPAKTUYECKYIO 3a7ady B y4eOHYIO, BBIJEISATH
CYIIECTBEHHBIC CBOMCTBA (TIPH3HAKH) PU3NUECKUX SBIICHUI;

OITUCHIBATh NU3YUCHHBIC CBOMCTBA TeN M (PU3NUYCSCKUE SBIICHUS, UCTIONB3YsI GU3MUYECKUe BETHMUUHBI (Macca, 00BEM, TNIOTHOCTh BEIIECTBA, BPEMS, Ty Th,
CKOpOCTB, CPEIHSSI CKOPOCTh, CHIIa YIIPYTOCTH, CHJIA TSDKECTH, BEC TENa, CHIIa TPEHWs, AaBlieHne (TBEPOrO TeNa, KUAKOCTH, Ta3a), BB TAIIKUBAOIIAS
CHiIa, MexaHWdeckas paboTa, MOIIHOCTb, IJIEYO CHJIBI, MOMEHT CHIIBI, KO3((HIIMEeHT MoIe3Horo AeHCTBHA MEXaHW3MOB, KWHETHYECKas W
MOTEHIIMAIbHAS DHEPTHUs), MPH OMHCAHWUHM IPABIIFHO TPAaKTOBaTh (PM3MYECKUN CMBICI HCIIONB3YEMBIX BEIMYMH, WX OOO3HAYEHUS W CIIHUIIBI
(hM3MUECKUX BETMYMH, HAXOAUTH (POPMYITBI, CBSI3BIBAIOIINE JAHHYIO (PM3MUECKYIO BEMHYUHY C APYTHMH BETHYWHAMH, CTPOUTH IPpauKA H3yIeHHBIX
3aBUCHUMOCTEH (PM3MUECKIX BEIUYNH;

XapaKTepu30BaTh CBOWCTBA Tel, (PU3NIECKUE SIBICHS U MPOIECCHI, UCIIOIB3ys MPABHIIA CIOKEHUS CHUII (BIOJh OIHOW MPSIMOIi), 3aKoH ['yKa, 3aKOH
[Nackans, 3akoH Apxumena, IPaBUIIO paBHOBECHS pbiuara (0JI0Ka), «30JI0TOE MPABIIIO» MEXaHHUKH, 3aKOH COXPaHEHHS] MEXaHWUYECKOW DHEPTUH, PpU
9TOM JaBaTh CIOBECHYIO (hOPMYITUPOBKY 3aKOHA M 3aITUCHIBATH €T0 MaTEMATHYECKOE BHIPAKEHNUE;

OOBSICHATD (PM3UYECKHE SBICHUS, MPOIECCHl W CBOWCTBA TENl, B TOM YHCJIE M B KOHTEKCTE CHUTYaIlMil MPaKTHKOOPHUEHTHPOBAHHOTO XapaKTepa:
BBISIBISITh TIPUYMHHO-CIIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE M3 1—2 JIOrMYecKWX IIaroB ¢ Omopod Ha 1—2 M3y4YeHHBIX CBOMCTBAa (PU3MYECKUX
SIBIICHUH, (PU3MUECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemaTts pacy€rHble 3a1aun B 1—2 JAEHCTBUS, MCIIONB3YS 3aKOHBI U ()OPMYIIBI, CBSA3BIBAIONINE (hM3MUECKIE BEIMYMHEBI: HA OCHOBE aHAJM3a yCJIOBUS
3a/1a4y¥l 3aMUCHIBATh KPATKOE YCIOBHE, MOJCTABIATh (PU3NUYECKHE BETUYUHBI B (JOPMYIBI U MPOBOAUTH PACUETHl, HAXOIUTH CIPABOYHBIC NAHHBIC,
HEOOXOAUMEIE JUIS pEeIIeHUs 3aa4, OlEHUBATh PEATUCTHYHOCTh MOIYYeHHON (PU3HUECKON BEITUYUHBL



pacro3HaBaThb HpO6J]€MbI, KOTOPBIC MOXHO PCEHIUTHL IIPHU MOMOLIU (l)I/ISI/I‘ICCKI/IX MCTOIOB, B OIIMCAHUMN HCCICAOBAHUA BBIACIATL HPOBEPACMOC
MPEANONoXKeHHe (THIIOTE3Y), pa3inyaTh U MHTEPIPETUPOBATH MOJYYCHHBIH PE3yJIbTaT, HaXOJUTh OIIMOKU B XOJIE OIBITA, JEJaTh BHIBOIBI MO €ro
pe3yabTaTaM;

MPOBOAUTH OMBITH IO HAOIONEHHUI0 (U3MUECKUX SIBJICHUH HIM (U3UYECKHX CBOWCTB Tel: (OPMYJIMPOBATH NPOBEpsSEMblEe MPEANOIOKEHUS,
COOMpAaTh YyCTAHOBKY U3 MPEUIOKEHHOI0 000pyI0BaHUsI, 3alMCHIBAThH X0 OMbITA U ()OPMYITHPOBATH BHIBOJIBI,

BBITIOJTHSATH MPSIMBIE U3MEPEHHS PACCTOSHUS, BPEMEHH, MacChl Tena, 00bEMa, CHIIBI M TeMIIepaTyphl C MCIOJIb30BAHUEM aHAIOTOBBIX M ITU(PPOBBIX
pUOOPOB, 3aMMCHIBATH TOKa3aHUs MPUOOPOB C YUETOM 3a1aHHOM a0COIFOTHON MOTPEITHOCTH U3MEPEHUIA;

MPOBOANTH MCCIIEAOBAHUE 3aBUCUMOCTH OJHOW (PM3MYeCKOW BEIWYHMHBI OT APYrOi C MCIONB30BAHWEM IPSIMBIX M3MEPEHHH (3aBUCHMOCTH ITYTH
PaBHOMEPHO JIBMXKYILIETOCS Tea OT BPEMEHH JBMKEHHS Tela, CHIIbI TPEHHUS CKOJBKEHUs OT Beca Tena, KauecTBa 00pa0OTKH MOBEPXHOCTEH Tel U
HE3aBUCUMOCTH CHJIbI TPEHUA OT IJIoHIagu CONPUKOCHOBCHHUSA TEJI, CUJIBI YIIPYTOCTH OT YIAJIMHCHUA MPYKUHBI, BBITaJ'IKHBaIOIlIeﬁ CHJIBI OT OG’béMa
MOTPY>KEHHOM YacTH TeNla M OT IJIOTHOCTH XHUAKOCTH, €€ HE3aBUCHMOCTH OT IIJIOTHOCTH TeNa, OT TITyOMHBI, HA KOTOPYIO MOTPY>KEHO TE0, YCIIOBUI
I1aBaHuA TCII, yCHOBI/Iﬁ PaBHOBECUA pblUara u 6.]'IOKOB), y4aCTBOBATh B INIAHUPOBAHUU y‘~IC6HOI‘O HUCCJICaJ0OBaHNUA, CO6I/IpaTI) YCTaHOBKY U BBIIIOJIHATH
HM3MEPEHHUs, CIIeAys MPEIOKCHHOMY IUIaHy, (PUKCHPOBATh PE3y/IbTaThl MOJYUYEHHON 3aBUCHMOCTH (DM3WYECKMX BEJIMYHMH B BUJC HPEII0KEHHBIX
Ta6_HI/IH u I‘pa(bI/IKOB, JCJIaTh BBIBOJEI 110 PE3yJibTaTaM UCCIICIOBAHU A,

[IPOBOANUTH KOCBEHHbBIE M3MEPEHUsI (PU3MYECKUX BEIMYMH (IUIOTHOCTh BEILIECTBA JKUIKOCTH U TBEPIOIO TENa, CHJIA TPEHUs CKOJBKEHUS, JaBlICHUE
BO3/1yXa, BBITAJIKUBAIOIIAs CHJIA, NEHCTBYIOIAs Ha TMOTPYKEHHOE B JKMIKOCTH TENO, KOA(PQHUIMEHT MOJIE3HOr0 ACHCTBUS HMPOCTHIX MEXaHU3MOB),
clienysl IPEAIOKEHHON MHCTPYKLIMU: NPHU BBIIOJIHEHUM M3MEPEHUIl coOMpaTh 3KCIIEPUMEHTAIBHYIO YCTAHOBKY M BBIYUCISATH 3HAUYEHHE HCKOMOM
BEJINYMHBI,

COOIFO/IATh TIPaBUJIa TEXHUKH O€30IaCHOCTH IPHU paboTe ¢ 1abopaTOpPHBIM 000PYIOBaHUEM;

YKa3bIBaTh IPUHIMIIBI JEHCTBUS IPUOOPOB M TEXHUYIECKUX YCTPOMCTB: BECHI, TEPMOMETP, JUHAMOMETP, COOOIIAIOIIIECS COCYIbI, OapoMeTp, pblar,
MOJBYDKHBIN M HETTOABMKHBIN OJIOK, HAKJIOHHAS! IIJIOCKOCTb;

XapaKTepU30BaTh MPUHIUIbI JCHCTBUS U3Y4YEHHBIX IPUOOPOB U TEXHUUYECKUX YCTPOICTB C ONOpPOH Ha MX ONUCaHMA (B TOM YMCIIE: TOALIMIIHUKHY,
YCTPOWCTBO BOJOMNPOBO/A, THAPABIMYESCKAN TIPecc, MaHOMETP, BBICOTOMEp, MOPITHEBOW HACOC, apeoMeTp), WCIONB3ys 3HAHHWS O CBOMCTBax
(hm3MUecKuX ABICHUN U HEOOXOUMbIe (PM3UUYECKHE 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOAUTH MPHUMEPHl (HAXOOUTHh MH(POPMAIMIO O NMpHUMepax) MPaKTHYECKOrO HCIHOIb30BAaHMUS (PU3MUYECKUX 3HAHUM B MOBCEIHEBHOHM >KU3HHU UL
obecrieueHnss 0€30MacHOCTH TMPH OOpaIleHWH C MPHOOpaMH W TEXHWYECKUMHU YCTPOWCTBAMH, COXPAaHEHHS 370POBBS W COONIOJEHHS HOPM
9KOJIOTMYECKOT0 MOBECHUS B OKPY)KAIOIIEH Ccpere;

OCYLIECTBIIATH OTOOP UCTOUYHHKOB MH(pOpMaLuy B VIHTepHETe B COOTBETCTBUU C 3aIaHHBIM ITIOMCKOBBIM 3aIpOCOM, HA OCHOBE MMEIOIINXCS 3HAHUH 1
MyTEM CpaBHEHHSI Pa3JIMUHBIX HCTOYHUKOB BBIIENATH HH(OPMALIUIO, KOTOPAs SBJISIETCS MPOTHBOPEUMBON MIIM MOXKET OBITh HEAOCTOBEPH OMf;
WCIOJIB30BATh MIPU BHINOJIHEHUH Y4eOHBIX 3alaHUH HAYYHO-NOMYJISIPHYIO JIUTEPATYpy PU3HUECKOTO COJlEepKaHMUs, CIIPABOUHBIE MaTEpHAaIIbl, PECYPCHI
ceru MHTEpHeT, BIageTh NpuéMamMi KOHCIIEKTHPOBAHUS TEKCTa, TpeoOpa3oBaHus HH(POPMALIUU U3 OJHOIH 3HAKOBOH CHCTEMBI B APYTYIO;



co3JaBaTh COOCTBEHHBIE KPATKHE MUCHMEHHBIC U YCTHBIE COOOLICHUSI HA OCHOBE 2—3 MCTOYHUKOB MH(pOPMAIK (HU3UIECKOrO COACPKAHHS, B TOM
qrcie MyOJUYHO AeTaTh KpaTKHe COOOIIEHHS O pe3yiibTaTaxX MPOEKTOB MM yYeOHBIX MCCIEIOBAHUM, IPU ATOM IPaMOTHO MCIIOIb30BaTh N3yUYCeHHBIH
MOHSATHIHBIN anmapat Kypca (GU3UKH, COMPOBOKIATH BBICTYIUIEHHE IPE3EHTAIINEH;

MIPH BBINOJTHEHUHU Y4eOHBIX IPOCKTOB M UCCIICIOBAHUHN pacpenensTh 00S3aHHOCTH B TPYIIINE B COOTBETCTBUU C MIOCTABJICHHBIMU 3a/la4aMHU, CIIeJAUTh
3a BBHIMOJNIHEHHWEM IIJIaHa JCHCTBHUM, alleKBaTHO OIIGHWBATh COOCTBEHHBIM BKJIaJ B JACATEIBHOCTH TPYIIIBI, BBICTPAUBATh KOMMYHHUKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsI MHEHHUE OKPYXKaIOLIUX.

K koniy oOyueHus B 8 kiaacce rmpeMeTHbIE pe3yIbTaThl HA 0a30BOM YPOBHE JJOJDKHBI OTPaXaTh CPOPMUPOBAHHOCTh Y OOYUAIOIINXCSl YMEHUH:

HCII0JIB30BAaTh IMMOHATUA: MAaCCa U pa3MEpPbl MOJICKYJI, TCIIJIOBOC JIBUKECHUEC aTOMOB U MOJICKYJI, arp€raTHbIC COCTOAHUA BEUICCTBA, KPUCTATIIMYCCKUEC U
amMop(dHbIe Tena, HACHINICHHBI W HEHACHIIIEHHBIH TMap, BIAXHOCTh BO3/AyXa, TEMIIEpaTypa, BHYTPEHHsSI JHEPIHs, TEIUIOBOM JIBHUTATEllb,
3JIEMEHTAPHBIN 3JIEKTPUUECKUH 3apsif, JIEKTPUUECKOE 110JIE, IPOBOJAHUKHU U AUDJIEKTPUKHU, TOCTOSIHHBIN 3JIEKTPUYECKUNA TOK, MATHUTHOE T10JI€E;
pasauyaTh SBJICHHUS (TEIUIOBOEC pacUIMpPEHHE M CKaThe, TeIIonepeaada, TeIIOBOS PaBHOBECHE, CMayUBaHHE, KalMULIPHBIC SBJICHHUS, UCHApEHHeE,
KOHJCHCauA, IMJIaBJICHUE, KpUCTaJlJIn3alusi (OTBepIIeBaHI/Ie), KHUIICHUE, TCILIoNCpEaada (TeHHOHpOBOZIHOCTB, KOHBCKIIUS, I/ISHy‘IeHI/Ie), OJICKTpU3aluAa
TCI, B3aHMO}IeﬁCTBHe 3apA1a0B, HeﬁCTBHH QJICKTPUYECKOI'O TOKa, KOPOTKOEC 3aMBIKaHHUE, BSaHMOHeﬁCTBHe MAar"HuToB, }IeﬁCTBHe MAr"duTHOI'O I10JIAd Ha
IIPOBOAHUK C TOKOM, JJICKTpOMarHuTHasA I/IH}IYKIII/ISI) 10 OIMHMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, ACMOHCTPUPYIOIUX JaHHOC
(bu3mdeckoe sSBIICHHUCE;

pacro3HaBaTh MPOSBIICHNE U3YYEHHBIX (U3HUECKHUX SBICHUI B OKPYXKAIOIIEM MUpPE, B TOM 4Hcie (GU3HUYecKUe SIBIICHHUS B TIPUPO/IE: TIOBEPXHOCTH O
HATSDKEHHE W KallWLSIPHBIE SIBJIICHHS B TIPUPOJIE, KPUCTAJITBI B IpHUpoje, uainydeHne ColHia, 3aMep3anne BOJ0EMOB, MOPCKHE OpU3bl, 00pa3oBaHKe
POCHI, TyMaHa, MHesl, CHera, SJIEKTPHUYECKUE SIBIICHUS B aTMOocdepe, dJIEKTPUIECTBO KUBBIX OPraHU3MOB, MATHUTHOE TI0JIe 3eMJTH, Apel( MON0COoB,
POJIb MATHUTHOTO TOJISI JUTS )KU3HU Ha 3eMJie, TIONSIPHOE CUSHUE, TIPU 3TOM MEPEBOAUTHIPAKTUYCCKYIO 3a71auy B yueOHYI0, BBIJCISITh CYIIECTBEHHBIC
CBOMCTBA (TIpU3HAKHN ) GDU3UUCCKUX SBIICHHM;

OIUCHIBAThH U3YUCHHBIC CBOMCTBA TEN W (PU3UUCCKHE SBIICHHS, HUCIONB3Ys (PU3NIECKUE BETUYMHBI (TEMIIEpaTypa, BHYTPEHHSISI SJHEPTHSI, KOJTHYECTBO
TEIUIOTHI, YACIbHAs TEIIOEMKOCTh BEIISCTBA, YJCIbHAS TEIUIOTA IUIABIICHHS, YACIbHAS TEIIOTa MapooOpa3oBaHMs, yIElbHAs TEMIOTa CropaHus
TOIUIMBA, KOA(GQUIMEHT IOJIE3HOr0 JCHCTBHS TEMJIOBOM MAIIWHBI, OTHOCHUTENBHAS BIAKHOCTH BO3MyXa, DIICKTPUYCCKHHA 3apsjl, Chja TOKa,
JNEKTPUIECKOE HAMPSHKEHHUE, COMPOTUBIICHUE TIPOBOHUKA, YACIHLHOE COMPOTURIICHHE BEIIECTBA, Pa00Ta U MOIIHOCTh 3JIEKTPUUECKOr0 TOKa), TPH
OMUCAHWU TPABWIBHO TPAaKTOBATh (DU3UYECKHHA CMBICT HCIOIB3YEMbIX BEIHYHH, OOO3HAYCHUS W CIUHHIBI (PU3NYSCKUX BEIUYWH, HAXOIUTH
(OpMyITbI, CBSA3BIBAIOIIUE NAHHYIO (PU3HYECKYIO BEIUYHMHY C JIPYTMMH BEIWYMHAMH, CTPOUTH TPaQUKH H3YyYCHHBIX 3aBUCHMOCTEH (DH3HUYECKUX
BEJINYHH;

XapaKkTepu30BaTh CBOWCTBA TeN, (U3MUECKUE SIBIICHUS M TPOIECCHI, HCIOJIb3YsS OCHOBHBIC MOJOKEHHSI MOJCKYISIPHO-KUHETHUYCCKOW TEOpHU
CTPOCHUS BEIIEeCTBa, MPUHIINI CYIIEPIIO3UIINH TMOJiel (Ha KaueCTBEHHOM YpPOBHE), 3aKOH COXpaHEHHs 3apsa, 3akoH OMa JjIs yJacTka IIeld, 3aKOH
Jlxoynsa—JIeHna, 3aK0H COXPaHEHHSI DHEPTHH, TIPH 9TOM JIaBaTh CIOBECHYIO (HOPMYJIMPOBKY 3aKOHA U 3aMKMChIBATH €0 MATEMATHYECKOE BHIPAXKCHUE,
OOBSCHATH (DU3MYECKUE MPOIECCHl U CBOWCTBA TEN, B TOM YHUCIE M B KOHTEKCTE CHUTYAI[Mi MPAKTHKOOPHUEHTHPOBAHHOIO XaPaKTepa: BBISBIATH
MPUYMHHOCIEICTBEHHBIE CBS3H, CTPOUTh OOBSCHEHHE M3 |—2 JIOrHYECKHX IIAroB C OMOpOi Ha 1—2 M3ydeHHBIX CBOWCTBAa (PU3WYECKUX SBIICHUM,
(hM3HUECKIX 3aKOHOB MJIM 3aKOHOMEPHOCTEN;



pelaTh pacy€rHbie 3aJaun B 2—3 JCHCTBUS, MCIONIB3YS 3aKOHBI U (DOPMYIIBI, CBA3BIBAIONIME (DU3MUCCKUE BEIMYMHBI: HA OCHOBE aHAJIM3a yCJIOBHUS
3aa4u 3allMCbIBATh KPATKOE€ YCIIOBUC, BBIABIATL HEAOCTATOK AAHHBIX MJISA PCIICHUA 3aJaydH, BI)I6I/IpaTI) 3aKOHbI U (bOpMy.]]bI, HCO6XOI[I/IMI>IC JJIsL eé
peuieHus, NpoBOAUTH pvaé’TbI 1 CpaBHHUBATDH NNOJYYCHHOC 3HAYCHUC (I)I/I3I/ILICCKOI‘/'I BCIIMYMWHBI C U3BCCTHBIMU JaHHBIMU,

pacro3HaBaThb HpO6HCMLI, KOTOPBIC MOXHO pPCIOUTH IMIpPpU ITOMOLIU (I)I/I?)I/I‘IeCKI/IX METOOOB, HCIIOJbB3yd OMNHCAHUC HCCICAOBAHHA, BBIACIATH
MIPOBEPACMOC IMPEANOTIO0KECHNUE, OLICHUBATL IMTPABUJIBHOCTD IOPSAJAKa IIPOBEACHUA UCCICA0BAHN A, 1€JIaTh BBIBOALI,

MPOBOAWUTEL ONBITHI 11O Ha6HIOJIeHI/IIO (1)I/I3I/I‘ICCKI/IX SIBJICHUH WU (i)I/ISI/I‘-IeCKI/IX CBOMCTB Tell (KaHI/IHHHpHBIe SABJICHUS, 3aBUCUMOCTDb JAaBJICHUA BO3JayXa
OT ero 00bEMa, TeMIepaTypbl, CKOPOCTH MPOIIecca OCTHIBAHUS M HATPEBAHUS MPH U3TYUYEHUH OT [[BETa U3ITydaromiei (IOorIomaroiiell) moBepXHOCTH,
CKOpPOCTh UCHIAapC€HHA BOJbI OT TEMIICPATYPHI JKUAKOCTH U IJIOIAa 1N eé MMOBECPXHOCTHU, DJICKTPU3AIUA TCIT U BSaHMO}IeﬁCTBHC QJICKTPUYCCKUX 3apA/10B,
B3aHMOI[eI710TBPIe IMMOCTOSAHHBIX MAarHMTOB, BU3yaJM3allusd MarHuTHBIX Moyiel MOCTOSTHHBIX MAar"HuToB, )Z[eﬁCTBPIH MAardvMTHOI'O I10JIsI Ha IMPOBOAHUK C
TOKOM, CBOWCTBA DJIEKTPOMArHWTa, CBOWCTBA AJIEKTPOJBHIATENS TIOCTOSHHOTO TOKa): (popMyIrpoBaTh MPOBEpsieMbIe MPEAMOIOKEHHs, cOOUpaTh
YCTaHOBKY M3 IPEAJIOKEHHOI0 000pY/10BaHUS, OMMMCHIBATH X0 OMbITA U (OPMYJIUPOBATH BHIBOJIbI;

BBIIIOJIHATE IIPAMBIC U3MEPCHUA TEMIICPATYPhI, OTHOCHUTEJILHOI BJIa>KHOCTH BO3ayXa, CUJIbl TOKA, HAIPsHKECHUA C HCIIOJIB30BAHHMEM aHaJIOI'OBBIX
MpHOOPOB M JATYNKOB PU3MUECKUX BEINYHH, CPABHUBATH PE3YJbTAThI H3MEPEHHH C YUETOM 3aJIAaHHOW a0COIIOTHON MTOTPEITHOCTH;

MPOBOANTL HCCIEIOBAHUE 3aBHUCHMOCTH OJHOW (DM3UYECKOW BEIWYHHBI OT JPYrod C WCIONb30BAHUEM TMPSMBIX H3MEpEHHN (3aBUCHMOCTh
CONPOTHUBIICHUS TPOBOJHUKA OT €r0 JUTHHBI, TUIONIAH MOMEPEYHOr0 CEYSHUs M YIENBHOrO COMPOTUBIICHUS BENIECTBA MPOBOJHHKA, CHIBI TOKa,
WJYIIEro 4epe3 MPOBOJHUK, OT HANpsDKEHWsI Ha TPOBOJIHHUKE, MCCIEJOBAHUE TIOCIENIOBATEIBHOIO M MapaJIeIbHOr0 COSJMHEHNH MPOBOJJHUKOB):
IUTAHUPOBATh HCCIIEAOBaHUE, COOMpPATh YCTAHOBKY U BBINONHATH W3MEPEHUS, CIEeNys MPEIOKEHHOMY TUIaHy, (HUKCHPOBATH PE3yJbTATHI
MOJTYYEHHON 3aBUCHMOCTH B BUJIC TaOIHUI] M TPAQUKOB, eTaTh BHIBOJBI ITO PE3YJIbTATaM HCCIICIOBAHYIS,

MPOBOANTL KOCBEHHBIC M3MEpeHUs (PU3NUYECKUX BEIHUYHMH (yJeIbHAs TEIIOEMKOCTh BEIECTBA, CONMPOTHUBICHUE MPOBOJHUKA, pab0Ta U MOIIHOCTh
JNEKTPUIECKOT0 TOKA): TIAHHPOBATH U3MEPEHUs, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY, CIIEAYS MPEJIOKEHHOW HHCTPYKIIUH, U BBIYUCIITH
3HAYCHUE BEINYHHEI,

COOIFO/IaTh TIPaBHJIa TEXHUKH O€30IaCHOCTH IpHU paboTe ¢ 1abopaTOpPHBIM 000PYIOBaHHUEM;

XapaKTepU30BaTh MPUHIIMILI JACHCTBUS HM3YYCHHBIX MPHOOPOB M TEXHUYECKUX YCTPONCTB C OMOPOW HAa WX OMUCAaHUs (B TOM 4YHCIE: CHCTeMa
OTOIUJICHUSI JIOMOB, TUTPOMETp, MapoBasi TypOHHA, aMIlepMeTp, BOJIBTMETP, CUETUMK DIICKTPUUCCKOU IHEPTHH, 3JICKTPOOCBETHTEIbHBIC MPHOOPHI,
HArpeBaTellbHBIC DJICKTPONPUOOPH  (MTPUMEPBI), AJICKTPUYCCKUE TPEIOXPAHUTENH, SJICKTPOMATHHUT, SJCKTPOABUTATENL IMOCTOSHHOTO TOKA),
WCTIONB3YsI 3HAHUS O CBOMCTBAX (U3MUECKHX SBICHUHA M HEOOXOJJMMbIe (DU3NICCKUE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIC TEXHUUCCKHE YCTPONUCTBA M M3MEPUTEIbHBIC TPUOOPHI MO CXeMaM M CXEMATHYHBIM PUCYHKaM (KUJKOCTHBIA TEPMOMETP,
TEPMOC, TMCHUXPOMETP, THTPOMETP, JBUTATENh BHYTPEHHErO CrOpaHUs, SJIEKTPOCKOM, PEOCTaT), COCTABISTH CXEMBI SJCKTPUUECKHX IIeHed ¢
MOCNE0BATENbHBIM M APAJIJICTBHBIM COSIMHEHNUEM SJIEMEHTOB, PAa3JINyas YCIOBHBIC 0003HAUCH HSI DJIEMEHTOB JJICKTPUYECKUX TIeTei;

MPHUBOIUTH MPHUMEPHI (HAXOJAUTh UH(OPMAIMIO O MpUMepax) MPaKTHYECKOTO HCHONb30BaHMs (HU3NYSCKUX 3HAHWHA B TOBCCTHEBHOW JKHU3HH JUIS
obecriedeHusl 0E30MACHOCTH TPU OOpANEHUH ¢ MpUOOpaMH M TEXHUYECKHMHU YCTPOMCTBAMH, COXPaHEHHS 37I0pOBbsi U COONIOJICHUS HOPM
AKOJIOTUYECKOT0 TTOBEJISHUS B OKPYXKAIOIIeH Cpe/Ie;



OCYLIECTBIIATH MOUCK MHpOPMaLUK PU3HUECKOTO coiepKaHus B MIHTepHETe, Ha OCHOBE MMEIOIMXCS 3HAHUH U MyTEM CPaBHEHUS JAOTOTHUTEIBHBIX
HCTOYHUKOB BBIIENATh HHPOPMALIUIO, KOTOPas SBJISETCS MPOTUBOPEUMBON HIIM MOXKET OBITH HEZOCTOBEPHOM;

WCTIOJIB30BATh MTPH BBINOJIHEHUH YUeOHBIX 3aJaHUH HAYYHO-NIOMYJISPHYIO JIUTEPATypy PU3HUECKOTO CO/lepKaHusl, CIIPABOUHBIEC MaTEpHAaIIbl, PECYPCHI
ceru MHTEepHET, BIaJeTh MpruéMaMi KOHCIIEKTHPOBAHUSI TEKCTa, TpeoOpa3oBaHus HHPOPMALIUK U3 OJHOIH 3HAKOBOH CUCTEMBI B IPYTYIO;

co3JaBaTh COOCTBEHHBIC THCHMEHHBIE W KpaTKHe YCTHBIE COOOIIeHHs, 0000mas WHPOPMAIMI0O W3 HECKOJIBKMX HCTOYHUKOB (PH3MUYECKOTO
COJiepXaHus, B TOM 4YHCIE IMyOJMYHO MPENCTaBIATh Pe3yibTaThl NMPOEKTHOM MM HCCIEOBATENbCKONW NEeATETbHOCTH, NMPH 3TOM TIPaMOTHO
WCTIOJIb30BaTh N3YUEHHBI MOHSATHHHBIN alnapaT Kypca (QU3UKH, COMPOBOXKAATEH BBICTYILICHHE TIPE3eHTAI[UEN;

MPH BBIOJTHEHUU Y4YeOHBIX TMPOEKTOB M HCCIIEAOBAHMHA (U3MYECKHX TMPOLECCOB PpACTpENeNsTh OOS3aHHOCTH B TPYIIE B COOTBETCTBHH C
MOCTABJICHHBIMH 33/1a4aMH, CIEIUTh 32 BBHIMOJHEHHWEM IUIaHa JEHCTBHA M KOPPEKTHPOBAThH €ro, aJeKBaTHO OICHWBATh COOCTBEHHBIM BKJAJ B
JeSITeTbHOCTD TPYIIIIBI, BEICTPANBATh KOMMYHHUKAaTHBHOE B3aMOICHCTBHUE, TPOSBIISASA TOTOBHOCTD pa3peIiaTh KOH(IUKTHI.

K xonIty oOydenus B 9 kjacce mpeaIMeTHbIE pe3yabTaThl Ha 06a30BOM yPOBHE JOHKHBI OTPAKaTh CPOPMHUPOBAHHOCTD y 00YHAIOIINXCS YMEHUI:

WCIIOJIb30BATh TOHSTHS: CHCTEMa OTCYETa, MaTepHallbHAsI TOUKa, TPACKTOPHS, OTHOCUTEIILHOCTh MEXaHUYECKOTO JIBHKEHUS, Jieopmariust (yrpyras,
TTacTHYECKast), TPEHHE, IIEHTPOCTPEMHUTENBHOE YCKOPEHUE, HEBECOMOCTh U TIEPErpy3KH, HEHTP TsHKECTH, aOCOMOTHO TBEPAOE TENO, IIEHTP TSKECTH
TBEPIOrO Tena, pPAaBHOBECHE, MEXaHHMUYECKHE KONeOaHWs W BOJNHBI, 3BYK, HMH(pa3BYyK M YIbTPa3ByK, O3JIEKTPOMAarHUTHHIC BOJHBI, IIKajia
3JIEKTPOMArHUTHBIX BOJIH, CBET, OJM30PYKOCTh M HAJIbHO30PKOCTH, CIIEKTPHI MCIYCKAaHHS W IOIJIOMIEHMA, aibda, Oera- M ramMmMa-m3IydeHus,
W30TOIbI, iACpHAs SHEPTETHKA;

pa3nuyarh SBJICHUS (PaBHOMEPHOE M HEPAaBHOMEPHOE NPSMOIMHEHHOE IBMKEHHE, PaBHOYCKOPEHHOE NPSMOJIMHEHHOE IBHMXKEHHE, CBOOOIHOE
MaJICHUE TEJl, PABHOMEPHOE JIBHKEHHE MO OKPYKHOCTH, B3aHMMOJICHCTBHE TEJl, PEaKTUBHOE IBIKEHHE, KOJIeOaTeIbHOE ABIKEHHE (3aTyXalomue u
BBIHYXXJICHHBIE KOJIeOaHMs), pE30HAHC, BOIHOBOE IBIDKCHUE, OTPAKCHUE 3BYKa, NMPSIMOIMHEHHOE PAacHpOCTpaHEHHE, OTPAKEHHE U TPETOMIICHHE
CBETa, IOJHOE BHYTPEHHEE OTpa)KEHHE CBETa, pa3lIoKEHHE OENoro CBeTa B CIIEKTP M CIOKEHHE CIEKTPAIbHBIX IIBETOB, IMCIIEPCHS CBETa,
€CTECTBEHHAs PaJIMOAKTHBHOCTH, BOSHUKHOBEHHUE JINHEHYATOrO CIEKTPa W3TyYeHHUS) 110 ONMCAHMIO UX XapaKTEPHBIX CBOWCTB M HAa OCHOBE OIBITOB,
JIEMOHCTPUPYIOLINX JaHHOE (PU3UUECKOE SBIICHNE;

pacro3HaBaTh MPOSBICHNE M3YYECHHBIX (DM3MUYECKUX SBICHUH B OKpY)KaIOIleM MHUpe (B TOM 4ucie (U3MYECKUe SBICHUS B IPUPOIC: HPHINBBI U
OTJIMBBI, JBYOKeHUE iaHeT COJMHEYHOH CHCTEMBI, peaKTHBHOE IABHIKEHHE KMBBIX OPraHM3MOB, BOCHPHUSTHE 3BYKOB JKHBOTHBIMH, 3eMJIETPSCEHUE,
CeliCMUYeCKHEe BOJHBI, IIyHAMH, X0, L[BETa TeJl, ONTHYECKUE SBICHHUS B IPHPOAE, OMOIOrMYecKOe IeHCTBHE BHUIMMOTO, YIbTPa(uoIeTOBOrO H
PEHTTEHOBCKOTO H3IYy4YEeHHH, €CTECTBEHHBI PpaJMOAKTUBHBIA (OH, KOCMHUYECKHE JIy49H, PaJMOAKTUBHOE HW3ITydeHHE IPHPOAHBIX MHHEPAJIOB,
JeHCTBUE paJIMOAKTHBHBIX M3IyYCHUH HAOPTaHU3M YENIOBEKa), PU ATOM MEPEBOTUTH NMPAKTUYECKYIO 3a/1a4y B y4eOHYIO, BBIICIATh CYIIECTBEHHBIC
cBolicTBa (TIpU3HAKN) GU3NIECKUX SIBICHUI;

ONKCHIBaTh W3y4YCHHBIE CBOMCTBA Ten M (hU3MUECKUE SIBICHUS, UCIONB3Ys (DU3MYECKne BEIMYHMHBI (CpPelHSS M MTHOBEHHAs CKOPOCTh TeNla IIpH
HEPaBHOMEPHOM JIBHKCHHH, YCKOPEHHE, INepeMeIleHHe, MyTh, YIJoBas CKOPOCTh, CHJIa TPEHUS, CHJIa YNPYrOCTH, CHJIa TSDKECTH, YCKOPEHUE
CBOOOJHOTO MaJIeHHs, BEC Tella, UMITYJIbC Tela, UMITYJbC CHIIBI, MEXaHUYeCcKasi padoTa W MOIIHOCTh, TOTEHIIMAIbHAS SHEPTHs Tella, TIOIHATOTO HaJl
MOBEPXHOCTBIO 3€MJIM, MOTEHLHMAIbHAsI SHEPTUsl CKATOW NPY>KUHBI, KUHETUYECKasi HEPrHsl, MOJHAs MEXaHHYecKas SHEeprus, Mepuol M 4acTora
KoneOaHui, IJMHA BOJIHBI, TPOMKOCTH 3ByKa M BBICOTa TOHA, CKOPOCTb CBETA, MOKa3aTelb NPEIOMJIEHHUS Cpelpbl), MPU OMHCAHUM MPaBHILHO



TPAKTOBATh (I)I/ISI/I‘ICCKI/II;'I CMBICJT HCIIOJIB3YEMBIX BEJIMYMH, O603Ha‘IeHI/ISI 1 COUMHHIBI (I)I/I3I/I‘-ICCKI/IX BCIMYMWH, HAXOOAUTH (I)OpMy.HBI, CBA3bBIBAKOIINC
JMaHHYIO (PU3UYECKYIO BEIMUMHY C APYTUMH BEJIMUYMHAMU, CTPOUTH IPa(GUKH H3YYEHHBIX 3aBUCUMOCTEH (PU3UUECKUX BEIUYMH;

XapaKTCpru30BaTh CBOMCTBA TCI, (1)I/I3I/I‘IGCKI/IG SABJICHUA U IIPOUECCHI, UCITOJIB3YA 3aKOH COXpAaHCHUA SOHCPIrUH, 3aKOH BCEMUPHOI'O TATOTCHU A, ITPUHIIUIL
Cynepno3nuun Cuji, MpuHOUII OTHOCUTCIbHOCTH Fam/me;l, 3aKOHbI HBIOTOHa, 3aKOH COXpaHCHUA MMITYJIbCA, 3aKOHbI OTPAKCHUA U MPCIIOMJIICHUA
CBETa, 3aKOHBI COXPAaHEHHs 3apsJOBOI'0 W MACCOBOI'O YHCEN MPH SACPHBIX PEaKIUsIX, IMPU 3TOM JlaBaTh CIOBECHYIO (OPMYIUPOBKY 3aKOHA U
3aIMChIBATH €r0 MaTEMaTHYECKOE BEIPAKECHUE;

OOBSCHATH (DU3MYECKHE TPOLIECCH U CBOWCTBA TEN, B TOM YHWCIIE M B KOHTEKCTE CUTYallUi MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATH
MPUYMHHO-CIIC/ICTBEHHBIE CBSI3U, CTPOUTH OOBSCHEHHE U3 2—3 JIOTMYECKHX MIArOB C OMOpOW Ha 2—3 M3y4EHHBIX CBOMCTBA (PU3MYECKUX SBIICHUH,
(pU3NYECKIX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemarh pacuérHble 3a1a4K (OMUPAIOIIMECS Ha CHCTeMY U3 2—3 ypaBHEHUH ), UCTIONB3Ys 3aKOHBI U (DOPMYIIBI, CBA3BIBAIONIHE (PU3NUECKHIE BETHUNHBL:
Ha OCHOBC aHalin3a YCJIOBUA 3aJjadr 3aIlIMChbIBATH KPATKOE YCIIOBUEC, BBIABIATH HEAOCTAIOIIUE WA N30BITOYHEIE JaHHBIC, BI)I6I/IpaTB 3aKOHbI H
(dhopMyJIbl, HEOOXOIUMBIE ISl PELICHHMS], IPOBOIUTh PACUEThI U OLIEHUBAThH PEAIMCTUYHOCTD MOJYyUYEHHOr0 3HAYCHHS (PU3UUECKON BEIMUNHBI,
pacrio3HaBaThb HpO6HeMBI, KOTOPBIE MOXHO pCIIWUTh IMIPpU ITOMOIIU (1)I/I3I/I‘ICCKI/IX METOAOB, HCIIOJNB3Yysd ONHWCAHUE HCCICOAO0BAHNA, BBIICIATH
IIPOBEPACMOC NPECAIIOIONKEHUE, OLCHUBATE IMPABUJIIBHOCTL MOPAAKA IMPOBEACHHUA MCCICAO0BAHUA, ACIATh BbIBOJbI, MHTCPIIPETUPOBATL PE3YJIbTAaThL
HaOJII0IEHUI U OIBITOB;

MPOBOJIUTH OIBITHI ITO HAOIIOJCHUIO (U3NYECKHUX SBJICHUHN MM (PU3MUECKUX CBOMCTB Tel (M3ydeHue BTOpOro 3akoHa HeI0TOHA, 3aKOHA COXpaHEeH Usl
SHEPTHH, 3aBHCHMOCTH Teprojia KojlebaHWi MPYKHMHHOTO MasgTHWKAa OT MAacChl TPy3a W KECTKOCTH MPYKHWHBI U HE3aBUCUMOCTH OT aMIUIATY/IBI
MaJbIX KolleOaHUi, MPSMOIIMHEWHOE PacIpOCTPAaHEHUE CBETa, Pas3loKeHHe OeNoro CBeTa B CIIEKTp, M3YYEHHE CBOWCTB M300pa)KEHUS B TUIOCKOM
3epKajie ¥ CBOWCTB M300pakeHUs MpeaMera B COOMparoIel JInH3e, HaOMoAeHNe CIUIOMIHBIX U TUHEHYaThIX CIEeKTPOB U3IYUEHHS): CAMOCTOSTEIHHO
coOMpaTh yCTAaHOBKY U3 M30BITOYHOrO HaOOpa 000pyIOBaHWS, OMMMCHIBATH XOJ OMBITA M €70 PE3YNbTaTHL, (HOPMYITHPOBATH BHIBOJEI;

MIPOBOUTEH TPH HEOOXOJMMOCTH CEPHUI0 MPSMBIX W3MEPEHHWH, OIpenenss cpelHee 3HAaueHHWe H3MepseMoi BemW4HMHBI ((poKycHOe paccTosHue
coOunparolel JINH35I), 000CHOBBIBATH BEIOOP cIoco0a n3MepeHus (M3MEPUTEIIBHOT0 TPHOOpa);

MIPOBOJIUTh HCCIIEOBAHIE 3aBUCUMOCTEH (DM3MUYECKUX BEITMYMH C HWCIOIH30BAHHWEM IMPSAMBIX HM3MEPEHWH (3aBHCHMOCTh IYTH OT BPEMEHH IIpH
PaBHOYCKOPEHHOM JBI)KEHWH 0€3 HadaJbHOH CKOPOCTH, MepHofa KoJeOaHWH MaTeMaTHYeCKOro MasTHHKA OT JJIMHBI HUTH, 3aBHCHMOCTH YyTiia
OTpa’KEHHS CBETa OT yIJia MaJIeHHusl W yIiia MPeJOMIICHHS OT yrila MaJeHus): TUIAHUPOBAThH MCCIENOBaHNE, CAMOCTOSTEILHO COOMPaTh YCTAaHOBKY,
(uKcHpoBaTh pe3ynabTaThl IMONYYEHHOW 3aBHCHMOCTH (U3MYECKMX BEIMYMH B BHUAE TaOMUI] U TpaduKoB, MenaTh BBIBOABI IO PE3yNbTaTaM
WCCIICZIOBAHUS;

MIPOBOJINTh KOCBEHHBIE M3MEpPEHUS (U3NYECKUX BEMWYHH (CPEIHSS CKOPOCTh M YCKOPEHHUE Teja TpU PaBHOYCKOPEHHOM IBH)KEHWH, YCKOpEHHUE
CBOOOTHOTO TaJIEHH S, )KECTKOCTh MPYKUHBI, KOI()PHUIIMEHT TPEHNUS CKOJNBKEHUS, MEXaHU4ecKas paboTa ¥ MOIIHOCTh, YaCTOTa U MEPUOJ KoneOaHuit
MaTeMaTHYECKOT0 W MPYXKHHHOTO MasTHHKOB, ONTHYECKasl CHJIa COOMpAIOIIel JHH3bI, PaHOAKTUBHEIA (DOH): IIaHHPOBATh U3MEPEHUs, COOMPAThH
AKCIEPUMEHTAIEHYIO YCTAHOBKY W BBITIOMHATH U3MEPEHUS, CIEAYS MPENI0KEHHON NHCTPYKIIUH, BEIYUCIIATH 3HAUSHHE BETMYUHEI U aHAIM3UPOBATh
MOJTy4YeHHBbIE PE3yIbTATHI C YUETOM 3aJaHHOH MTOrPEIIHOCTH U3MEpPEHHIA;

co0JTI0AaTh IpaBUiIa TEXHUKH 0€30M1acHOCTH IpH padoTe ¢ J1abopaTOPHBIM 000pYAOBaHUEM;



pa3nuyaTh OCHOBHBIC MPH3HAKH M3YYEHHBIX (PU3MUYECKUX MOAENeH: MaTephalbHasi TOUKa, aOCOIIOTHO TBEPAOE TENO, TOUCUHBI MCTOYHHUK CBETA,
Jy4, TOHKas JINH3a, TUIaHeTapHasi MOJIENb aTOMa, HYKJIOHHasi MOZIENb aTOMHOTO s1/Ipa;

XapaKTepH30BaTh MPUHIMITBI JCHCTBUSI M3YUYEHHBIX MPHOOPOB W TEXHUYECKHX YCTPOWCTB C ONOPOM HA MX OMHCcaHUs (B TOM YHCIE: CIIUAOMETD,
JATYUKU TIOJIOKEHUS, PACCTOSIHHUSI U YCKOPCHUS, paKeTa, DXO0JIOT, OYKH, IIEPUCKOII, (hOTOAIIIapaT, ONTHICCKUE CBETOBO/IbI, CIICKTPOCKOII, J03UMETD,
KaMmepa BuiibcoHa), Hcronb3yst 3HaHUS O CBOWCTBAaX (PM3MUYECKUX SBICHUN U HEOOXOIUMbIE (PU3NYECKUE 3aKOHOMEPHOCTH;

HCIIOJIB30BATh CXEMblI U CXCMATUYHBIC PUCYHKH H3YUCHHBIX TCXHUUYCCKUX yCTpOﬁCTB, N3MCPUTCIIbHBIX HpI/IGOpOB U TCXHOJIOTMYCCKUX ITPOLECCOB
MIPH PElISHUH YIeOHO-TIPAKTHUYECKHUX 3aJ1a4, ONTHYECKUE CXEMBI IS TOCTPOSHUS M300paXKEHHI B TIIOCKOM 3epKajie U COOUPAFOILEH JINH3E;
MPHUBOJIUTH MPHUMEPHI (HAXOAUTH UH(OPMAIHIO O MpUMepax) MPaKTHYECKOTO WCIONB30BaHMs (DPU3NYECKUX 3HAHWH B TIOBCETHEBHOW XU3HH JUIS
obecrieueHuss O€30MAaCHOCTH MPH OOpaIleHWH C MNPUOOpaMU W TEXHUYECKUMHU YCTPOMCTBAMU, COXPAHCHHUS 370pPOBbS U COOJIOACHUS HOPM
JKOJIOTUYECKOT0 TTOBE/IEHHS B OKPYXKAIOIIeH Cpee;

OCYIIECTBIIATH MOUCK MH(popMmarmu (pusndeckoro conepxkanus B MHTepHETE, caMOCTOSATENBHO (GOPMYJIUPYS MMOUCKOBBIA 3ampoc, HAXOMUTh MyTH
OTIpEIENIEHUS TOCTOBEPHOCTH MTOTYIECHHON WH(OpMAI Ha OCHOBE UMEIOIIUXCS 3HAHWUN U JOTOTHUTEIBHBIX NCTOYHUKOB;

WCIIOTIB30BaTh MPH BBITOTHEHNN Y4eOHBIX 3aJJaHU HAyYHO-TIOMYISIPHYIO TUTEPaTypy (PHU3HUECKOTO COEpKaHMs, CIIPABOYHBIE MaTepHabl, PECypPCHI
ceru MHTepHET, BiIaJeTh MpHUEMaMK KOHCIIEKTHPOBAHUSI TEKCTa, TIpeoOpa3oBaHus HHGOPMAIIUH U3 OJJHOI 3HAKOBOH CUCTEMBI B JIPYTYIO;

co3JaBaTh COOCTBEHHBIC MHCHMEHHBIC W YCTHBIC COOOIIEHHS Ha OCHOBE MH(OpPMAIMK W3 HECKOJBKUX HCTOYHHKOB (DU3UYECKOr'0 CONEpPKAHHI,
MyOMMYHO TPEACTABIATh pe3yIbTATHl TMPOEKTHOW WA MCCIENOBATEIbCKOM IEATENbHOCTH, MPH 3TOM TPAMOTHO HCIOIB30BATh HW3yUCHHBIN
TIOHATUHHBIA ammapaT H3ydaeMoro pasfena (QU3WKH W CONPOBOXKIATH BBICTYIUICHHWE IIpe3eHTaIell ¢ y4€ToM OCOOEHHOCTEH ayauTOpuH
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgposbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypcbl
Paznesn 1.®@u3uka u e€ poJib B NO3HAHMHU OKPYKAKOIIEro Mupa
b K
1.1 ®dusurka - Hayka o0 pUpoJIe 2 nommorexa 110
https://m.edsoo.ru/7f416194
1.2 du3zndecKre BEITMINHEI 2 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 EctecTBeHHOHAYYHBIN METO/T TO3HAHUS 2 1
https://m.edsoo.ru/7f416194
Hroro mo pazgeny 6
Pasznen 2.IlepBoHayasibHbIe CBEeJeHUS 0 CTPOCHUM BellleCTBA
2.1 CrpoeHue BelecTBa 1 Eubmorexa HOK
https://m.edsoo.ru/7f416194
29 JIBrmykeHre u B3aMMOACHCTBUE YaCTHUII ’ 1 bubnuoreka [JOK
) BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 Bubmorexa OK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 5
Paznen 3./IBu:keHne u B3anMojieiicTBue TeJl
3.1 Mexannueckoe OBMKCHHE 3 bubmorexa [IOK
https://m.edsoo.ru/7f416194
3.2 HNuepuus, macca, IJI0THOCTh 4 1 bu6nmoreka [JOK




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

bubmuoreka [JOK

3.3 Cwuna. Bunpr cun 14 2
https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pasnen 4./1aBjieHue TBEPABIX TeJl, (KMAKOCTEH U ra3oB
41 [asnenue. [lepenaya qaBneHust TBEPAbIMU 3 bubnuorexa [JOK
' TEJIaMH, )KUJAKOCTSIMHU U Tra3aMu https://m.edsoo.ru/7f416194
b K
4.2 JlaBlIeHME KUIKOCTH 5 nommorexa O
https://m.edsoo.ru/7f416194
b K
4.3 ATtMochepHoe naBiIeHNE 6 nommorexa O
https://m.edsoo.ru/7f416194
44 JlelicTBUE )KUJIKOCTH U Ta3a Ha MOTPYKEHHOE 7 3 bubnuorexa [JOK
' B HHX TEJIO https://m.edsoo.ru/7f416194
Hroro no pazneny 21
Pa3znen 5.Pabdora u MOIIHOCTH. JHEPrUs
bu6mmoreka [JOK
> Pabora ¥ MOMEOCTE 3 ! hitps:/m.edsoo.ru/7f416194
5.2 [IpocThie MeXaHU3MBbI 5 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
5.3 MexaHunueckas 3Heprust 4 1 bubmorexa HOK
https://m.edsoo.ru/7f416194
Wroro no pazgeny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 12




8 KUIIACC

KoaunyecTBO 9acoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3aejoB H TeM nmudpoBLIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Paznen 1.TensioBble IBJIEHUS
1.1 Ctpoenue u CBOICTBA BEIECTBA 7 bubmorexa HOK
https://m.edsoo.ru/7f4181ce
1.2 TermoBbie MpOLECCHI 21 1 5 bubmorexa LOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 28
Pa3znesn 2.9/iekTpruyeckrue 1 MATHUTHbBIE SIBJICHUS
51 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TElla 7 1 bubnuoreka [IOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6 OK
2.2 [TocTOSIHHBIN 2IIEKTPUUYECKUIT TOK 20 2 7 nommoreka Il
https://m.edsoo.ru/7f4181ce
2.3 Mar»uTHEBIE SIBJICHUS 6 1 1.5 bubnmorexa [IOK
https://m.edsoo.ru/7f4181ce
2.4 DNEeKTpOMarHuTHask UHIYKIUS 4 Eubmorexa HOK
https://m.edsoo.ru/7f4181ce
Hroro no pazneny 37
PesepBHOE BpeMst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5




9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypcbl
Pa3znen 1.Mexanuueckue siBJIeHUS
11 MexaHn4ecKoe JIBMKEHHUE U CTIOCOOBI €T0 10 | bubmmoreka [{OK
' ONKCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B3aumonerictBue Te 20 1 3
MMOACHETBHIE TET https://m.edsoo.ru/7f41a4a6
bub6 OK
1.3 3aKOoHBI COXPAHEHUS 10 3 nomrotexa [
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 40
Pa3znen 2.Mexannuyeckue KoJe0aHUS U BOJTHBI
bubmuorexa [JOK
2.1 MexaHnudeckue KojeOaHus 7 3 nommoreka Il
https://m.edsoo.ru/7f41a4a6
bu6 OK
2.2 MexaHn4eckrue BOJTHBI. 3BYK 8 1 3 nommorexa L
https://m.edsoo.ru/7f41a4a6
Wroro no pazgeny 15
Paznen 3.2eKTpoMaraiuTHOE 10J1e U 3JIEKTPOMATHUTHBIE BOJIHbBI
31 DIIEKTPOMAarHuTHOE MOJIE U 6 ) bubnunoreka [JOK
' 3JIEKTPOMATHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro no paszneny 6
Pa3pnen 4.CBeToBble siBJIeHHS
4.1 3aKOHBI pacIPOCTPAHEHUs CBETa 6 2 bubnuoreka [IOK




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

4.2 JIuH3b1 ¥ on'TUYECKUE TPUOOPHI 6 3 Bubmmorexa LIOK
https://m.edsoo.ru/7f41a4a6
4.3 Pazniosxxkenne 6eroro cBeTa B CIIEKTP 3 2 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Paznea S.KBaHToBbI€E SIBJICHUS
5.1 Hcnyckanne u MorJIoneHne CBETa aTOMOM 4 1 bubmorexa HOK
https://m.edsoo.ru/7f41a4a6
5.2 Crtpoenune aToOMHOTO siipa 6 1 bubmorexa OK
https://m.edsoo.ru/7f41a4a6
5.3 SAnepHbie peakuu 7 1 bubmmorexa [TOK
https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pasznen 6.I1oBTOpUTEIbHO0-0000 1AM A MOLYJIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 ’ bubnuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 Kiacc https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 102 27




IHOYPOYHOE IIVIAHUPOBAHHUE
7 KIIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

®du3nKa — Hayka O MPUPO/IE.
SABnenus npuposl. dusnyeckue
SIBJICHUS

MexaHn4decKkue, TeIUIOBBIE,
AIEKTPUYECKUE, MATHUTHBIE,
CBETOBBIE, 3BYKOBBIEC SBJICHUS

duznyeckue BEITMUYNHBI U UX
W3MEpeHHe

Ypok-uccnenoanue "N3mepenne
TEeMIEPATyphl PU TOMOIIN
AKUJKOCTHOTO TEPMOMETpA U JaTUHKa
TemnepaTrypsr"”

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE
HayKH U3y4aloT IPUPOY.
EctecTBeHHOHAYYHBINH METOT
no3Hanusa. Onucanue GU3NIECKUX
SIBJIEHUH C IIOMOIIILIO MOJEIEH

bubmuoreka [JOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Iposepka
TUIIOTE3bI: JAJIBHOCTD IOJIETA IIAPHKA,
MYLEHHOTO0 TOPU30HTAJIBHO, TEM
Oosble, yeM 0oJIble BhICOTA IMycKa'"




Crtpoenue BemiectBa. OMBITHI,

bubmuoreka [JOK
7 JIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHUE
https://m.edsoo.ru/ff09fe0a
BEIlIECTBA
bubmmorexa [{OK
8 JIBM>KeHHE 4acTull BEUIeCTBa
https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OnbITH MO
9 Ha0JII0/IEHUIO TETJIOBOTO PACIINPEHUS
ra3oB»
10 ArperaTHbI€ COCTOSIHHS BEILIECTBA
B3anMocBs3bp MeX Ty CBOMCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
1 COCTOSIHHSIX M HX bubmuorexa [JOK
aTOMHOMOJIEKYJISIPHBIM CTPOECHUEM. https://m.edsoo.ru/ff0a0378
Oco0EHHOCTH arperaTHhIX COCTOSTHUN
BOJIbI
Mexannueckoe OBUKEHHUE.
bu6mmoreka [IOK
12 PaBHOMEpHOE U HEPAaBHOMEPHOE
https://m.edsoo.ru/ff0a05c6
JIBU>KEHUE
bubnuoreka [JOK
13 Ckopoctb. Eqununibl ckopoctu 1
https://m.edsoo.ru/ff0a079c
bu6mmoreka [JOK
14 Pacuer nytu u BpeMeHU ABUKEHUS
https://m.edsoo.ru/ff0a0aec4
Wuepiusi. 3akoH UHEPITUU.
P N P bubnuoreka [JOK
15 B3anmopeiicTBue Ten Kak mpuyruHa
https://m.edsoo.ru/ff0a0c10
U3MEHEHHUS CKOPOCTH JIBUKEHUS TEJ
16 [InotHOCTH BemecTBa. Pacuer Macchl bubmuoreka [JOK
1 00beMa TeJia 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JIabopatopHas pabota «Onpenenenue




IIJIOTHOCTH TBEPJOTO TEJIA»

Pemenue 3agag mo reme "ImoTHOCTE

bubmuoreka [JOK

18
BemiecTna" https://m.edsoo.ru/ff0al23c
Cuna xak xapakTepucTuKa
19 B3auMoeiicTBus ten. Cuna
ynpyroctH. 3akoH ['yka
JlabopaTtopHnast pabota «3yueHue
20 3aBUCUMOCTH PACTSDKCHUS
(medopmarnyiv) Ipy>KMHBI OT
MIPUIIOKEHHON CUIIBI»
21 SBnenne Tarotenus. Cuia TSHKECTH
CBs3b MEXTY CUIION TSKECTH U
N bubmuorexa [JOK
22 Maccol Tena. Bec Ttena. Pemenne
" " https://m.edsoo.ru/ff0al778
3a1a4 o teme "Cuia TsSHKeCTH
” Cuna TsKeCTH Ha IPYTruXx IUIaHeTax. bubnuoreka [IOK
DU3NYECKUE XaAPAKTEPUCTUKH TJITAHET https://m.edsoo.ru/ff0al1502
bubnuoreka [IOK
24 N3amepenue cun. Jlunamomerp nommoreka L
https://m.edsoo.ru/ff0al8cc
bub OK
25 Bec tena. HeBecomocTh nommoreka L
https://m.edsoo.ru/ff0al778
CrnoxeHue IByX CHJI, HallpaBJIEHHBIX
. v . P bubmuoreka [JOK
26 10 OJHOM MPSMOH.
. https://m.edsoo.ru/ff0ala70
PaBHopelicTBYIOIIAs CHIT
7 Pemenue 3aau no teme
"PaBHogeiicTByrOmas cui"
)3 TpeHune ckoJIbKEHUS U TPEHUE MTOKOSI. bu6nuoreka [IOK
Tpenue B IpuUpoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
29 JlaboparopHas pabota «/3yueHue bubnunoreka [JOK




3aBHCUMOCTHU CHJIBI TPEHUS
CKOJIbKEHUS OT CUJIbI IaBJIEHUS U
XapaKTepa CONPUKACAOIINXCS
IMOBEPXHOCTEIN

https://m.edsoo.ru/ff0alcc8

Pemenue 3agau Ha onpeneneHue

30 . N
PaBHOJICHCTBYIOIIEH CUITBI
Pemenne 3amaa mo Temam: «Bec

31 tenay, «I'paduueckoe nzoOpaxeHue bubnuoreka [JOK
cuny, «Cunbly, «PaBHOAEHCTBYOMIASA https://m.edsoo.ru/ff0alde0
CHID»

KonTtponsHas pabora no temam:
«MexaHn4ecKoe IBIKEeHUe», «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«I"padudeckoe n300paskeHUE CHID»,
«Cuibel»

13 Jasnenue. CiocoObl yMEHBITICHUS U bubmuorexa [JOK
YBEIIMYEHUS JABIICHUS https://m.edsoo.ru/ff0a20a6
JaBieHnue raza. 3aBUCUMOCTD

N bu6mmoreka [JOK
34 JaBJICHHM ra3a oT 00bEMa,
https://m.edsoo.ru/ff0a2376
TeMnepaTypbl
Ilepenaua naBiaeHus TBEPABIMU
P P bubnuoreka [JOK
35 TeJIaMH, JKUIKOCTSAMH U Tra3aMH. 3aKOH
https://m.edsoo.ru/ff0a25b0
ITackans

36 JlaBlIeHHE B *KUAKOCTH U Ta3e, bubnuoreka [JOK
BBI3BAHHOE JCUCTBHUEM CHJIBI TSLKECTH https://m.edsoo.ru/ff0a2718

37 Pemenue 3agau no teme «/laBienue B bubmuoreka [JOK
JKUJIKOCTH U Ta3e. 3akoH Ilackamsa» https://m.edsoo.ru/ff0a2826

38 CooOmaromuecs cocyabl bubnunoreka [JOK




https://m.edsoo.ru/ff0a2970

bubmuoreka [JOK

39 ['unpaBnuueckuii mpecc
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuiaeBoi
JKUJIKOCTHBIM HacoC
Atmocdepa 3emun. [Tpuanner
CYILIECTBOBAHUS BO3 HOI
T AV bubmmoreka [{OK
41 00010uKH 3emMau. 3aBUCHMOCTD
https://m.edsoo.ru/ff0a2b5a
aTMOC(hEpHOTO JaBJIICHHS OT BBICOTHI
HaJl ypOBHEM MOPS
bu6moreka [IOK
42 Bec Bo3nmyxa. ATmMocdepHOe naBiieHHe nommoreka L
https://m.edsoo.ru/ff0a2b5a
43 N3mepenune atMmochepHOTO TaBICHUS. bubmuotexa [JOK
OnbiT Toppuuersiu https://m.edsoo.ru/ff0a2da8
3aBUCUMOCTH aTMOC(HEPHOTO
bu6mmoreka [IOK
44 JTABJICHUSI OT BBICOTHI HaJl YDPOBHEM
https://m.edsoo.ru/ff0a2fc4
MOpst
45 bapomerp-anepous. AtmocdepHoe bubnuoreka [JOK
JIaBJICHUE HA PA3JIM4YHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemrenue 3agaud mo reme
"AtmocdepHoe naBieHue"
JleiicTBUE JKUAKOCTH U T'a3a Ha
47 IOTPY>KEHHOE B HUX TEJIO bubmorexa HOK
Py ) https://m.edsoo.ru/ff0a3276
ApxumMmenioBa cuia
Jlaboparopnas pabota «Onpenenenue
43 BBITAJIKUBAIOIICH CHIIBL, bu6mmoreka [JOK

I[eﬁCTBYIOHleﬁ Ha TEJIO, IMOTPYKCHHOC
B XKHUJIKOCTBb»

https://m.edsoo.ru/ff0a33fc




49

JlaboparopHas paboTa 1mo Teme
«MccnenoBanue 3aBUCMOCTH Beca
TeJla B BOJE OT 00BEMA MOTPYKEHHOU
B XKXUJKOCTH 4aCTH TEJIa»

bubmuoreka [JOK
https://m.edsoo.ru/ff0a3514

50

IlnaBanue Ten

bubmmoreka [{OK
https://m.edsoo.ru/ff0a3a96

51

JlabopaTtopHnas pabota
"KoncTpynpoBaHue apeomerpa win
KOHCTPYUPOBaHUE JTOIKU U
omnpeneneHue e€ rpy30mnoabEMHOCTH"

52

Pemenne 3agau no temaM: «II1naBanme
cyaoB. Bo3ayxomniaBanuey,
«/laBreHne TBEpBIX TEIN, JKUIKOCTEH
H Ta30B»

bu6moreka [IOK
https://m.edsoo.ru/ff0a3654

53

Mexanuveckast pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

54

MoimnocTts. EauHuner MOIITHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3f82

55

Ypok-uccnenoBanue "Pacuér
MOIITHOCTH, Pa3BUBAEMOM TIPH
noanéMe o Jjectauie"

56

IIpocTteie MexaHu3Mbl. Poiuar.
PaBHOBecue cuil Ha ppryare

57

KonTposnpHas paboTa o teme
«/laBieHue TBEPABIX TEN, KUIKOCTEN
u ra3oB» / Beepoccuiickas
poBepoyYHas pabora

58

PesepBHsIit ypok. PaboTta ¢ TekcTamu
1o TeMme «/laBneHue TBEPBIX Tell,

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




XKUAKOCTEH U ra3oBy / Beepoccuiickas
poBepoyHasi paboTa

59

Pervaru B TexHuKe, OBITY M IPUPO/IE.
JlaboparopHas paboTa
«HMccnenoBanue yciIOBHI paBHOBECHS
pbIryaray

0.5

bubmmorexa [{OK
https://m.edsoo.ru/ff0a478e

60

Pemenne 3a1au o reme «YCI0BUI
PaBHOBECHS pbIyara

bubmmoreka [{OK
https://m.edsoo.ru/ff0a48a6

61

Koaddumuent mosnesnoro aecTpus
MexaHusma. Jlaboparopnas padota
«M3mepenue KII/] HaknoHHOM
TUTOCKOCTI

0.5

62

Pemenne 3amag mo teme "Pabora,
mortHocTh, KIT"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHnueckas Heprusl.
Kunernueckas 1 noteHaibHas
SHeprus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHEHUsI MEXaHUYECKOM
SHEPTHH

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

65

YPOK-3KCIIEPUMEHT T10 TEME
"DKCIIEpUMEHTAJILHOE ONIPEJCIICHHE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATBLHON SHEPTUH TPU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
JI0CcKOCTH"

66

KonTtponsHas pabota o Teme
«PaboTa 1 MOIIHOCTh. DHEPTHUs»

67

PesepBHsIit ypok. PaboTta ¢ TekcTramu

bu6mmoreka [JOK




o TeMe "MexaHnuyeckoe nBmxeHue"

https://m.edsoo.ru/ff0adee6

PesepBHeIit ypok. Paborta ¢ TekcTamu

68 1o teme "Pabora. MoHoCTS. 1
Ouneprus"
OBIIEE KOJIMYECTBO YACOB I10 68 12

[TPOTPAMME




8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Mara uupposbie
Ka Tema ypoka Konrpoabubie | IlpakTuuyeckue
Bcero u3yueHusi | odOpa3zoBaTejibHbIE
padoTsbI padoThI
pecypcsl
OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
N Bubnnoteka LLOK
1 KWHETUYECKOU TEOPUU U UX ONIBITHBIE 1
https://m.edsoo.ru/ff0a5256
TIOITBEPKICHUSI
2 Macca u pa3mep aTOMOB U MOJIEKYJT 1
3 Monenu TBEPAOTO, )KUAKOTO U 1 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BellecTBa https://m.edsoo.ru/ff0a540e
OObscHeHne CBOICTB TBEPIOTO,
4 AKUJKOTO U Ta3000pa3HOT0 COCTOSTHUM |
BEILIECTBA HA OCHOBE MOJIOKEHUI
MOJIEKYJIIPHO-KMHETUYECKON TEOPUU
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdabie Tena 1
https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUJUISIPHOCTD. | bubnuorexa [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubnuoreka [JOK
7 TennoBoe paciIMpeHne U CKATHE 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TEMIEPATYPHI
8 CO CKOPOCTBIO TEIJIOBOTO ABMKEHUS 1
YacTHIL
9 Buytpennss sHeprus. CriocoOsl | bubnuorexa [IOK
HU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Bunael Tenonepenaun 1 bubnunoreka [JOK




https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "[IpakTudeckoe
HCIOJIb30BAHKE TEIJIOBBIX CBOMCTB

bu6mmorexa [IOK

11
BEIIECTB U MAaTEpHAJIOB B IEIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y aenbHas bubmmoreka [{OK
TEIII0EMKOCTh https://m.edsoo.ru/ff0a6976
VYpaBHEHHE TEIUIOBOTO OajiaHca. bubnuoreka [JOK

13 p i
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJTHOW U TOpsTYeil BOABI"

Pacuet xonuuecTBa TEMIOTHI,

15 HEOO0XOUMOTO JJII HarpeBaHus Teja
Y BBIIEIIAEMOTO UM MPH OXJIKICHUU

16 JlaGopaTtopHnas pabota "Onpenenenue bubnuoreka [IOK
yAEIbHOM TEIJIOEMKOCTH BellecTBa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOoIMBa. Y ienbHas TemioTa bubnuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7bSa
[InaBnenue u oTBEp/ICBaHKE

P bubnuoreka [JOK
18 KPUCTALUIMYECKUX TEN. Y IeNTbHAs
https://m.edsoo.ru/ff0a71d2
TEIIOTA IJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnunorexa [JOK
yIEIbHOU TEIJIOTHI TUIaBJIECHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuorexa [IOK
HUcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y aenpHas TemiaoTa bu6mmoreka [JOK




nmapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3myxa. JlabopaTopHas
pabota "Onpenencane
OTHOCHUTEJIHOM BJIaKHOCTH BO3ayXxa"

bu6mmorexa [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4 Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBl pabOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHYyTPEHHETO CTOPAHMS

25

KII/I TermoBoro nBuratens.
TennoBbie qBUTATENN U 3aAIUTA
OKpYKarolle cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7¢c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TensoBrIe SIBJICHHUS.
H3MeHeHune arperaTHbIX COCTOSHUN
BemecTna"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2

28

KonTtponbHas paboTa o Teme
"TermnoBble sIBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

bubnuoreka [JOK
https://m.edsoo.ru/ff0a86ae

29

DnexTpusainus Tein. J[Ba poga
ANEKTPUUECKUX 3apSI0B

30

Ypok-uccienosanue "Onexkrpusanus
TEJ UHIYKIHUEH U IIpU
CONIPUKOCHOBEHUU"




B3anmoenicTBre 3apsyKeHHBIX TEll.

bubmuoreka [JOK

31
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIEKTPUYECKOE TTOJIE.
0 HanpsikeHHOCTB 2JIEKTPUYECKOro bubnuorexa [JOK
noJi. [IpuHIun cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
BIEKTPUYECKUX TOJIEN
Hocurenu snekTpuyeckux 3apsijioB.
33 OnemeHTapHbIi 3apsaa. CTpoeHue
aToma
34 [TpoBOIHUKH U TUAAEKTPUKHU. 3aKOH bu6moreka [IOK
COXpaHEHU JIEKTPUYECKOTO 3apsana https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMEHEHUE bubmuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3aPSTI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKUI TOK, YCIOBUS €T0
bu6mmoreka [IOK
36 cyiiecTBoBaHus. McTtouHuku
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKA
. bu6mmoreka [IOK
37 JlelicTBUS 3JIEKTPUYECKOTO TOKA
https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenoanue "JlelictBue
38 3JIEKTPUYECKOTO MOJI Ha 1
MPOBOJIHUKHU U JTUAIEKTPUKHU"
39 DIEKTPUYECKUM TOK B METaILIAX, bubnunorexa [JOK
JKHUAKOCTSX U ra3ax https://m.edsoo.ru/ff0a9838
40 DneKTpuyecKas Lenb U €€ COCTaBHbIE
4acTH
Cuna Toka. JIabopatopHas paboTa
) bu6mmoreka [JOK
41 N3mepenue u peryaupoBaHue CUIIbI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6




DNEKTPUUECKOE HANPSKEHUE.

4 BonwsTmeTp. JIabopaTtopHas pabota 0.5 bubnmoreka [JOK
"U3mepenue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CornpoTHuBiIeHHE MPOBOTHUKA. bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHast pabota "3aBUCHMOCTH

44 BIEKTPUYECKOTO COMPOTUBIICHUS | bubnuoreka [JOK
MPOBOJIHMKA OT €ro JJIUHBI, IUIOIaau https://m.edsoo.ru/ff0aa738
MIOINIEPEYHOI0 CEYEHUs U Marepuana"
3aBUCUMOCTD CHJIBI TOKA OT

bu6moreka [IOK
45 HarnpsbkeHns. 3akoH Oma 1 ydacTka
https://m.edsoo.ru/ff0aad4a
1enu
JlaGopaTtopHnas pabota
"NccneqoBaHue 3aBUCUMOCTU CHIIEI
bu6mmoreka [IOK
46 TOKa, UAYIIETO Yepe3 PE3UCTOp, OT 1
https://m.edsoo.ru/ff0aa04e
CONIPOTHUBIICHHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarenbHOE U NApAIIIEIBHOE
COEIMHEHUS IIPOBOTHUKOB
JlaGopaTtopHnas padora "IIpoBepka

43 MpaBUJIa CIOKEHUS HANPSIKEHUN NIPU | bubnunoreka [JOK
IOCIEA0BATENBHOM COEIUHEHNUU IBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"

JIabopatopHas pabota "IIpoBepka
49 IIpaBUJIa JUIsl CUJIBI TOKA IPU | bubnuorexa [IOK

napajieIbHOM CO€TMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle




Pemenue 3anau Ha npuMeHEeHUE

bubmuoreka [JOK
50 3akoHa OMa Jyist pa3JIMuHOTO
https://m.edsoo.ru/ff0aaf8a
COCIMHEHUS TIPOBOTHUKOB
51 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnuorexa [JOK
Toka. 3akoH Jlxoyns-Jlenma https://m.edsoo.ru/ff0ab124
JlaboparopHuas padota "OnpeneneHue
bubmmoreka [{OK
52 paboThl ¥ MOIIIHOCTH 3JIEKTPUUYECKOTO
" https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETIH U TOTPeOUTENn
. bubnuoreka [JOK
53 AIIEKTPUYECKON SHEPTUU B OBITY.
https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
54 [TocTostHHBIE MAarHUTHI, UX
B3aMMOJICHCTBHE
55 Ypok-uccnenoanue "N3yueHne bubnuoreka [IOK
10JIEN MOCTOSIHHBIX MArHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnuTHO€e noJsie. MarautHoe moiie
bu6mmoreka [IOK
56 3eMIIM U €ro 3HaueHue I )KU3HU Ha
https://m.edsoo.ru/ff0acOba
3emuie
[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "DIEKTPUUECKUE 3apsibl.
bu6mmoreka [JOK
57 3apsKeHHbIE TeJa U UX
. . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTossHHBIN
3JIEKTPUYECKUN TOK"
KonTtponbHas pabora o teme
"DneKTpruYecKue 3apsapl.
bu6mmoreka [JOK
58 3apsKeHHbIE Tea U UX

B3auMoaeicTBus. IlocTosIHHBIN
AJIeKTpUUYECKH TOK" /

https://m.edsoo.ru/ff0abea8




Bcepoccuiickast mpoBepouHas pabota

59

PesepBHeIit ypok. PaboTta ¢ TekcTramu
o Teme "llocrosiHHbII
AIIEKTPUYECKHA TOK" /
Bcepoccuiickas mpoepouHas paboTa

bubmmoreka [{OK
https://m.edsoo.ru/ff0acdc6

60

OmneiT Dpcrena. MarautHoe noJie
AIEKTPUYECKOTO TOKa MarHuTHoe
I10JIC KaTyIIKN C TOKOM

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac1d2

61

[IpumeHeHue 1eKTPOMarHuToB B
texauke. JlabopaTopHas pabora
"N3yueHne neiCTBUSI MarHUTHOTO
I10J151 HA MPOBOJHUK C TOKOM"

0.5

bu6moreka [IOK
https://m.edsoo.ru/ff0ac74a

62

DNEeKTPOABUTATENH MIOCTOSTHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENeH B TEXHUUECKUX
YCTpPOMCTBaX U Ha TPAHCIIOPTE.
JlaGopaTtopHnast pabota
"KoHcTpynpoBaHue 1 U3y4eHUE
paboTHI AeKTpoaBUTaTEs"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac86¢c

63

OnbiTel @apajes. 3aKoH
3JIEKTPOMArHUTHON UHYKIIUH.
IIpaBuno Jlenna

64

DnektporeHepatop. Crocoobl
MOJIy4€HUS JIEKTPUIECKOM SHEPTUH.
DIEeKTPOCTAaHIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTrUu

65

[ToaroToBka K KOHTPOIBHOI paboTe
10 TeMe "DNEKTPUUYECKUE U




MAarHUTHBIE ABJICHUS"

KonTtposneHas paboTa o teme

bu6mmorexa [IOK

66 "JJIeKTpUUECKHEe U MarHUTHBIC 1
" https://m.edsoo.ru/ff0acb14
SIBJICHUA
67 PesepBHblit ypok. Pabota ¢ Tekctamu | bubnuorexa [JOK
o teMe "TermioBeie sBiaeHUS" https://m.edsoo.ru/ff0acc5e
63 PesepBHblit ypok. Pabota ¢ Tekctamu |
o TeMe "MarauTHsie ABJIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 68 145

[TPOI'PAMME




9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
[
Jlj;_n Tema ypoxa Bceero Kontpobusie | Hpaxrireckie i[:;:eﬂlrlﬂ :)Igg)al;?)l.;:;eeﬂbﬂble
padoTsbI padoThI pecypest

| MexaHnueckoe JBHKEHHUE. |
MarepuanbHas TOUKa

) Cucrema orcuera. OTHOCHUTEIILHOCTD | bubmmoreka [{OK
MEXAaHUYCCKOTO JIBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [JOK
JBUKCHHUE https://m.edsoo.ru/ff0ad19a
HepaBHOMepHOE npsIMOTUHENHOE

4 nBrokeHne. CpeHsisi U MTHOBEHHas 1
CKOPOCTb

5 [IpsimonrHENHOE PaBHOYCKOPEHHOE | bubnuoreka [JOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH>KCHHUSI. 1
I'paduk ckopoctu
JlaboparopHas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu | 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM IBUXEHUU I10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 1uiockocTh"”

2 CBoOoHoe nagenue Tei. OmbIThI |
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO | bubnuoreka [IOK

OKPYXHOCTH. HepI/IOI[ " 4acToTa

https://m.edsoo.ru/ff0ael76




oOpamenus. JIuneitHas u yriaosas

CKOPOCTHU
10 [leHTpOCTpEMUTENIBHOE YCKOPEHHE
1 IIepssiit 3ak0oH Hprotona. Bexrop bubnuorexa [JOK
CHJIBI https://m.edsoo.ru/ff0ae612
2 Bropoii 3akon HeroToHa. bubnuorexa [JOK
PaBHOfelicTBYIOIIAs CHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ac982
14 Pemenue 3ana4 Ha npuMEHEHUE bubmuorexa [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aebbe
bubmuorexa [JOK
15 Cua ynpyroeti. 3axon ['yka https://m.edsogru/fanecaZ
16 Pemenue 3agay mo teme «Cra
YOPYTOCTHY
17 JlabopaTtopHas pabora «OnpeneneHue bubnuoreka [IOK
JKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnuorexa [JOK
18 Cina Tpeis https:/m. edsogru/fanﬂ38
19 Pemenne 3agay mo teme «Cuia bubnuoreka [JOK
TPEHUSD) https://m.edsoo.ru/ff0afa26
20 JlaboparopHnas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenue 3agau no teMe "3aKOHEI
21 Herorona. Cuna ynpyrocru. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpEeHUs
” Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044




najacHus

VYpoxk-koHpepenuus "JIBmKeHne el

23 BOKpPYT IPaBUTAIMOHHOTO LIEHTpa
(Conneunas cucrtema). ['anaktuku"
Pemenne 3amag mo teme "Cuia
bubmmoreka [{OK
24 TSHKECTU U 3aKOH BCEMUPHOTO
" https://m.edsoo.ru/ff0af5f8
TATOTEHUSA
)5 [IepBast kocmMu4eckasi CKOPOCTb. bubnnorexa [JOK
HeBecomocTts u meperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue MmaTepranbHON TOUKH.
AOGCOoIOTHO TBEPIOE TEIIO.
26 PasHosecue TBEpIOTO TENA C bubmmorexa [OK
. . p https://m.edsoo.ru/ff0afe36
3aKpETUIEHHON OChIO BPAIIICHHUSL.
MowmeHnT cunsl. LlenTp Tsxectu
PaBHOBeCHEe MaTepuaIbHON TOYKH.
AOGCOIOTHO TBEPIOE TEIIO.
27 PaBHOBecue TBEpIOTO TENA C
3aKpEIIEHHON OChIO BpAIlICHUS.
MowmeHnT cuisl. LlenTp Tsxectu
)3 Pemenne 3agau o reme "MoMeHT bubnuoreka [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJBHOM paboTe MO
" bubnunoreka [JOK
29 TeMme "MexaHndecKkoe JIBUKEHHUE.
. " https://m.edsoo.ru/ff0b0408
BsaumoneiictBue Ten
KonTponsHas pabota o Teme
| bu6mmoreka [JOK
30 MexaHn4uecKo€e IBHKEHUE.
. " https://m.edsoo.ru/ff0b06ec
BsaumoneiictBue Ten
31 Nmnynsc Tena. Ummynse cuisl. 3aKkoH bubnuoreka [IOK




COXpaHEHUs UMITYJIbCa. YIIPYroe U
HEYIIPYroe B3auMOJCHCTBUE

https://m.edsoo.ru/ff0b07fa

Pemenue 3ama4q mo reme "3akou

bubmmorexa [{OK

32 COXpaHEHUs UMITyJIbca" https://m.edsoo.ru/ff0b096¢
13 VYpoxk-koudepenuus "PeaktuBHOEC
JBUKEHHE B IPUPOJIE U TEXHUKE"
34 Mexanuveckasi paboTa U MOIITHOCTh bubmorexa HOK
https://m.edsoo.ru/ff0b0a84
35 PabGoTta cunibl TSDKECTH, CHITBI bubmmoreka [IOK
YIPYIrOCTH U CHJIBL TPEHUSA https://m.edsoo.ru/ffOb0db8
JlabopaTtopHas pabora «OnpeneneHue
36 paboThI CUIIBI TPEHUS TIPU
PaBHOMEPHOM JBHKEHUU TeJIa 10
TOPU30HTAIIBHON TOBEPXHOCTU»
17 CBs13b 2HEPrUU U PabOTHI.
[TorenumanpHast HEPTUS
13 Kunernueckas sueprus. Teopema o bubmuorexa [JOK
KUHETUYECKON dHEPruun https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs YHEPTUU B
MEXaHUKe
40 JlaboparopHas pabota «/3yuenue bubnnoreka [JOK
3aKOHA COXPaHEHUS SHEPTUM https://m.edsoo.ru/ffOb12fe
A1 KonebarenbHoe ABMIKEHHE U €TO bubnuoreka [JOK
XapaKTEPUCTUKHA https://m.edsoo.ru/ff0b1858
4 3aryxaromue KoueOaHus. bubnunoreka [JOK
Brinyxxnennsie koneOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuii U IpyKUHHBII

MasATHUKH




44

VYpok-uccnenopanue «3aBUCUMOCTh
nepro/ia KojiebaHuil OT KECTKOCTH
IIPY>KUHBL ¥ MacCEL Ipy3a»

bubmuoreka [JOK
https://m.edsoo.ru/ff0b197a

45

[IpeBpanienue 3Hepruu npu
MeEXaHNYECKNX KOJIEOaHUIX

46

Jlaboparopuas pabota «Onpenernenue
4acTOTHI U IEpUOAA KoJIeOaHu
MPYKHUHHOTO MasSiTHHKA

bubmmoreka [IOK
https://m.edsoo.ru/ffOblaec

47

JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCUMOCTH TepHOo/1a KoJIeOaHui
rpy3a, IOABCHICHHOTO K HUTH, OT
MAacChl Tpy3a»

bu6moreka [IOK
https://m.edsoo.ru/ff0b197a

48

Mexannueckue BoJiHbI. CBOWCTBA
MEXaHHYECKUX BOJIH. [IpoionbHbIE 1
MOTIEPEYHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b21fe

49

VYpoxk-koupepennus "MexaHnueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckre BOJHEI"

50

3Byk. PactipocTpaHenue u oTpakeHue
3ByKa

51

Ypok-uccnenosanue "HabnrogeHue
3aBUCHUMOCTH BBICOTHI 3BYKa OT
JacTOTHI"

52

I'poMKOCTB 3BYyKa M BBICOTA TOHA.
AKyCTHUECKHI PE30HAHC

53

Ypok-koHpepenmus "YnpTpa3ByK u
nH(Pa3BYK B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

54

IloaroroBka k KOHTpOJ’IbHOﬁ pa60Te 13(0)

bu6mmoreka [JOK




Teme "3aKOHbI COXPaHEHHUS.
Mexannueckue KojieOaHus U BOJIHEL"

https://m.edsoo.ru/ff0b25f0

KonTtposnsHas paboTa o teme

55 "3akoHbI coXpaHeHus1. MexaHudeckue
KoJieOaHus U BOJIHBI"
56 DNeKTPOMarHuTHOE TOJIE. bubnuoreka [JOK
DNeKTPOMarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
57 CBoiicTBa AJIEKTPOMATHUTHBIX BOJIH
Ypok-konpepennus "Llkana
53 3JIEKTPOMArHUTHBIX BOJIH. bubmuorexa [JOK
Hcnonb3oBaHuE 31E€KTPOMArHUTHBIX https://m.edsoo.ru/ffOb2fe6
BOJIH JIJ11 COTOBOM CBSI3H"
VYpok-uccnenoanue "N3yueHne
. bu6mmoreka [IOK
59 CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH C
" https://m.edsoo.ru/ff0b2c6¢c
TTOMOIIIBI0 MOOMIIBHOTO TenedoHa
Pewrenue 3agad Ha onpeneneHue
60 YaCTOTHI U JUIMHBI JIEKTPOMArHUTHOMN
BOJIHBI
DNeKTpOMarHuTHas IpupoJa CBETa.
. bu6mmoreka [JOK
61 CkopocTth cBeTa. BoHOBBIE CBOMCTBA
https://m.edsoo.ru/ff0b31d0
cBEeTa
Hctounuku ceta. [IpsamonnnHeitnoe
62 acIpOCTPAaHEHUE CBETA. 3aTMEHUS Bubmmorexa LIOK
pactpoctp ’ https://m.edsoo.ru/ff0b3658
Connua u Jlynsl
3aKOH OTpakKeHUs CBETa. 3epKaia.
bu6mmoreka [JOK
63 Pemenue 3a1ay Ha MpUMEHEHNE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPAXKEHUsS CBETA
64 [Ipenomiienue cBera. 3akoH bubnunoreka [JOK




MpCIOMIICHUSA CBCTA

https://m.edsoo.ru/ff0b3aea

[TonHOE BHYTpEHHEE OTPAKEHHE CBETA.

65 Hcnonp30Banue MOIHOTO BHYTPEHHETO E;fi;f::;ifﬁ/fﬂ)b%&
OTPaKEHHUS B ONITUYECKUX CBETOBOJAX
JlaboparopHuas padota "HMccrnenoanme
66 3aBUCHUMOCTH yIJia MPETOMIICHUS
CBETOBOTO JIy4ya OT YIJIa MMaJIeHus Ha
rpasuue "Bo3yX-cTexsio""
VYpoxk-koupepennus "Hcnonp3oBanue
67 TIOJTHOTO BHYTPEHHET'0 OTPaKCHUSI:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBA3b"
68 JIuu3el. OnTHYecKas Cuja JIMH3BI bubmorexa OK
https://m.edsoo.ru/ffOb3f2c
69 [TocTpoenue n3o0paxeHuil B TMH3aX bubmorexa OK
https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas padota "Onpenenenue
70 (hOKYCHOTO PacCCTOSIHUS M ONITUYECKOU bubmorexa OK
. https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTUH3HI"
71 Ypok-koHpepenius "OnTuyeckue bubnuorexa [JOK
JINH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 I'na3 kak ontuyeckas cucreMa. 3peHue Bubmmorexa LIOK
https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanutsb 3peHue"
Pa3noxxenne 6enoro cBeTa B CIEKT.
74 OnbiTel HetoTOHA. CrioxkeHnne bubmuoreka [JOK

CIICKTpPAJIbHBIX IBETOB. I[I/ICHepCI/ISI
CBCTa

https://m.edsoo.ru/ff0cOf4c




JlaboparopHas pabota "OnBITHI 11O
Pa30oKEeHUI0 OEJI0r0 CBEeTa B CIEKTP U

bubmmorexa [{OK
75 BOCTIPUSATHIO IIBETA IPEAMETOB MPHU UX
https://m.edsoo.ru/ff0cOe2a
HaOJIOIEHUH Yepe3 [BETOBEIC
¢bmbTpe"
VYpok-npaktukym "BosHoBbIE
76 CBOICTBa CBeTa: JUCHepcus,
uHTepdepeHus u nuppaxaus"
77 Omnbitel Pesepdopna u mianerapHast bubnuorexa [JOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanne u MOTJIONEHHE CBETa
. bubmuorexa [JOK
79 aromoMm. KBanThbl. JIuHeituaTeie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
20 VYpoxk-npaktukym "HabGmonenune bubnuoreka [IOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
N bu6mmoreka [IOK
81 PagnoakTUBHOCTE U €€ BUIBI
https://m.edsoo.ru/ff0c1672
2 Crpoenue atomHoro sapa. Hykimonnas bubnuorexa [JOK
MOJEIb https://m.edsoo.ru/ffO0c18ac
23 PanuoakTtuBHBIE TPEBpAILICHUSL. bubnnoreka [JOK
N30TOo1EI https://m.edsoo.ru/ff0clal4
34 Pemenne 3a1au o teme: bubnuoreka [JOK
"PagnoakTuBHBIE NpeBpalieHus" https://m.edsoo.ru/ffOc1b4a
85 Ilepuon nomypacnana
Ypoxk-koHdepenius "PaqnoakTuBHbIC
P Gep bubnuoreka [JOK
86 W3IIy4EeHHS B IPUPOJE, MEAUIIMHE,

TEXHUKE"

https://m.edsoo.ru/ff0c2126




SnepHblie peakuu. 3aKOHBI

bubmuoreka [JOK
87 COXpaHEHHs 3apsiI0BOI0 U MaCCOBOTO
https://m.edsoo.ru/ff0c1c58
qucen

28 DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b bubnuorexa [JOK
MAacChl ¥ DHEPruu https://m.edsoo.ru/ff0c1d7a

29 Pemenue 3amgau no reme "Anepueie
peakiun"

90 Peakuuu cunTte3a u neneHus saep. bubmmoreka [{OK
Wcrounuku sHeprun CosHua U 3BE311 https://m.edsoo.ru/ff0c1e88
VYpoxk-koudepennus "AnepHas

91 sHepreTuka. JlencTBus
PaIOaKTUBHBIX HU3TyIECHUN Ha KUBbIE
OpraHu3mbl"

[ToaroroBka K KOHTPOJBHOM paboTe MO

90 TeMe "DIEeKTPOMAarHuTHOE MOJIE. bubnuoreka [IOK
DJIEKTPOMArHUTHBIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBbIE siBEHUA"

KounTponbHas pabora no teme
93 "DeKTpOMarHUTHOE TOJIE.
DIEKTPOMAarHUTHBIE BOJIHBI.
KBanToBbI€ siBEHUA"
[ToBTOpEHME, 00OOIICHNE.
bubnuoreka [JOK
94 JlaGopatopHble pabOTHI IO KypCy
" . " https://m.edsoo.ru/ff0c245a
B3aunmoneiictBue ten
IToBTOpenue, o0oOmenHue. Pemenne
bu6mmoreka [JOK
95 pacyeTHBIX U KaYECTBEHHBIX 3aa4 110
" " https://m.edsoo.ru/ff0c2572
teMe ""TemnnoBble mpolecchl
96 [ToBTOpenue, 0606menue. Pemenue bubnunoreka [JOK




pacyeTHBIX M KaYECTBEHHBIX 3aa4 10
teme "KII/] TeroBeix aBuraTenei"

https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bubmmoreka [{OK

97 pacyYeTHBIX M KaYECTBEHHBIX 3aa4 M0 1
https://m.edsoo.ru/ff0c2b30
teme "KIIJ] anekrpoycTtaHOBOK"
[ToBTOpenue, oboOIICHNE.
bubmmoreka [IOK
98 JlabopaTopHbie pabOThI 1O KypCy 1 1
" " https://m.edsoo.ru/ff0c2c52
CBeTOBBIE SIBJICHUS
[ToBTOpenue, 0606menue. Pabora c
" bubnuorexa [JOK
99 TEKCTAMU I10 TeMe "3aKOHBI 1
" https://m.edsoo.ru/ff0c2d6a
COXpaHEHHUs B MEXaHUKE
[ToBTOpenue, o6o6menue. Paborta ¢
" bubnuoreka [JOK
100 tekcraMmu 1o TeMe "Konebauusa u 1
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeToBBIE 1 bubmorexa HOK
" https://m.edsoo.ru/ff0c3044
SIBJIEHHUS
[ToBTOpenue, o6o6menue. Pabora ¢
102 TekcTaMu 110 TeMe "KBaHTOBas 1 1
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 7

[TPOTPAMME







IPOBEPSIEMBIE TPEJIMETHBIE PE3YJIBTATHI OCBOEHUSI
OCHOBHOM OBPA30BATEJBHOM ITIPOI'PAMMbBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHMUSI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBLIC PE3YyJdbTaThbl 0CBOCHUSA OCHOBHOM
OﬁpiBOBﬁTQJ'leOﬁ nporpaMmmbl OCHOBHOI'O 001mero 06p33OBaHI/Iﬂ

1.1

HCII0JIb30BATh U3YYCHHBIC TIOHATUA

1.2

pasiindaTtb ABJICHUSA 110 ONHMCAHWIO HMX XAapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, JIECMOHCTPUPYIOMIUX JAHHOC (i)I/ISI/I‘IeCKOG SIBJICHUC

1.3

pacrmo3HaBaTh MPOSIBIIEHWE M3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpYKaIoIlleM MHUpEe, B TOM uucie (U3NYeCKue SIBICHUS B MPUPOJIE,
MIpH 3TOM IEPEBOAUTH MPAKTUYECKYIO 33aady B Y4eOHYIO, BBIICNATH

CYyIIECTBEHHbIE CBOICTBA (MTPU3HAKN) PU3NUECKUX SBIICHUI

1.4

ONHCBHIBATH W3YYCHHBIC CBOWCTBA Tel W (PHU3MUYESCKHE SBJICHUS,
UCTIONB3ysl (U3NYECKHE BEIMYUHBI, TIPU OINMUCAHWU MPABUIBHO
TPAaKTOBaTh (U3UYECKUH CMBICI HCIOJIB3YEMBIX BEJIHYUH, WX
0003HaYCHHS U CAUHUIIB (PU3HUUCCKUX BETUYHH, HAXOIUTh (OPMYIIHI,
CBSI3BIBAIOIIME JaHHYIO (PU3HUYECKYl0 BEIHMYMHY C  JPYTUMHU
BEIIMYMHAMHU, CTPOUTh  TpadUKH  H3YUYEHHBIX  3aBHCUMOCTEH

(1)I/ISI/I“ICCKI/IX BCIINYNH

1.5

XapaKTCPHU30BaATb CBOICTBa TECII, (l)I/I3I/I‘IeCKI/Ie SABJICHUA W ITPOLECCHI,
HCIIOJIb3yA HM3YYCHHBLIC 3aKOHbI, IIPpH J3TOM [JaBaTb CJIOBCCHYIO
Q)OpMYJ'II/IpOBKy 3dKOHa MW  3alucCblBaTb €0 MAaTCMAaTH4YCCKOC

BBIPAXXCHHUC

1.6

OOBSCHATh (PU3UYECKUE SIBJICHUS, MPOLECChl U CBOMCTBA Tel, B TOM
yuciae M B KOHTEKCTE CHUTyallMd IPaKTUKO-OPUEHTHPOBAHHOIO
XapakTepa: BBIABIATh IPUYUHHO-CICIACTBEHHBIE CBSI3U, CTPOUTH
oObsicHeHue u3 1 — 2 jormyeckux maroB c¢ omopoid Ha 1 — 2
U3yUYCHHBIX CBOMCTBA (PU3NUYECKUX SBICHUM, PU3MUECKUX 3aKOHA MU

3aKOHOMCPHOCTH

1.7

peuiaTtb paC‘-IéTHLIe 3aga4ud B 1 -2 ﬂCﬁCTBHH, HCIIOJIB3YyAd 3aKOHBI U

(I)OpMYJ'ILI, CBA3BIBAIOIIHEC (I)I/ISI/I‘ICCKI/IC BCJIIMYMHLBI: HA OCHOBC aHaJIn3a




yCIIOBHMS 3aJa4d 3alUChIBaTh KpPaTKOE YCJIOBUE, IIOJCTaBIIATH
¢u3nvecKkrue BETUYUHBI B (POPMYJIBI M TPOBOAUTH PACUETHI, HAXOIUTh
CIpaBOYHBIC JaHHBIC, HEOOXOMMBIC JUIS pEIICHHs 3a]ad, OLlEHUBATh

PEATUCTUYHOCTD MOJTYYCHHON (PU3UUECKON BEIIMUUHBI

1.8

pacrno3HaBaTh MNPOOJIEMBbI, KOTOPbIE MOYKHO PEIIUTh HPHU MOMOLIU
(i)I/IBI/I‘-IGCKI/IX METOOAOB, B OIHCaHHUM HCCICIOBAHUA BbIACIATH
IpOBEpsieMOE  MPEANOoJOXKEeHHe  (TUIoTe3y),  paziuyarb U
HHTCPIIPETUPOBATH HOJIy‘IGHHbeI pe3ysibTaT, HAXOAWUTH OLINOKHA B

XO0J¢€ OIibITa, A€JIaThb BBIBOJBI IO €TI0 pE3yJIbTaTaM

1.9

MPOBOJUTH OMBITHl MO HAONIOJACHUIO (PU3UYECKUX SBICHUU WIH
¢bu3uyeckux  CBOMCTB  Tel:  (GOPMYJIHpPOBATH  MPOBEpsieMbIE
MPEANOJIOKEHUSI, COOMpaTh  yCTAaHOBKY M3  NPEIJIOKEHHOTO

000pyI0BaHus, 3alUChIBATh X0/ OMbITa U (POPMYIUPOBATH BBHIBOIbI

1.10

BBITIOJIHATE MpPSIMbIE U3MEPEHMsI C MCIOJIb30BAaHUEM aHAaJOrOBBIX U
1M (POBBIX MPUOOPOB, 3aMUCHIBATh MOKa3aHUS NPUOOPOB € yYETOM

3aJlaHHOM a0COJIIOTHOM MOTPEIIHOCTH U3MEPEHUI

1.11

MPOBOJUTHh  HCCIEIOBAaHUE 3aBUCHUMOCTH  OJHOW  (DPU3MYECKOM
BEJIMYMHBI OT JIPYrOM C WCIOJIb30BAHUEM TIPSIMBIX HW3MEPECHHMH,
y4acTBOBaTh B IUIAHMPOBAHMHU YYE€OHOTO HCCIIECIOBAaHHS, COOMPATH
YCTaHOBKY M BBITIOJIHATh U3MEPEHHUsI, CICAYsl MPEUI0KEHHOMY TUIaHy,
(bUKCUpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (PU3HUYECKHUX
BEJIMYMH B BUJIC MTPEAJIOKCHHBIX TAOIHI] U TPAPUKOB, JIETaTh BHIBOIBI

I10 pE3yJIbTaTaM HMCCICI0BAHHUA

1.12

IIPOBOAUTHL KOCBCHHBIC HN3MCPCHHA (1)I/ISI/ILICCKI/IX BCJIIMYHH, CJICOYA
Hpe,HHOH(eHHOﬁ HHCTPYKIUU: IIPU BBITIOJIHCHUU I/ISMepeHI/Iﬁ CO6I/IpaTB
OKCIICPUMCHTAJIbHYIO YCTAHOBKY MU BBIYUCIIATH 3HAYCHHC HCKOMOM

BCINYHHBI

1.13

CO6J'IIO,Z[aTL InpaBuJiIa TCXHHUKH 0e30macHOCTH IIpu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

YKa3bIBaATb MMPUHIUIIBI JEeNCTBUA HpI/I60pOB H  TCXHHUYCCKHUX
YCTpOﬁCTB, XapaKTCpU30BaTb MPUHIUAIIBLI JIeNCTBUSA HU3YUYCHHBIX
HpI/I60pOB N TCXHHUYCCKHUX YCTpOI\/’ICTB C NOMOIIBIO HX OIIMCAaHMA,
HCIIOJIb3Ys 3HaHUA 0 CBOMCTBaxX (1)I/ISI/I‘IGCKI/IX SIBJICHUH n

HeO6XO,Z[I/IMLIe (I)I/I3I/I‘ICCKI/IC 3aKOHBI U 3aKOHOMCPHOCTHU

1.15

NPUBOAUTH TpUMEphl (HAXOAUTh HMH(POpPMALMIO O MpUMepax)




MPAKTUYECKOTO UCHOJIB30BaHUs (PU3MUECKUX 3HAHUI B MOBCETHEBHOMN
KU3HH Juis  oOecrieueHuss O€30MacHOCTH Tpu  oOpaiieHuu ¢
npubopamMu ¥ TEXHUYECKHMMH YCTPOMCTBAMHU, COXPAHEHHUS 3/10POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karolell cpeze

1.16

OCYIIECTBIISITh OTOOP MCTOYHUKOB MH(pOpManmu B ceTu VHTEpHET B
COOTBETCTBMM C 3aJaHHBIM IIOMCKOBBIM 3allpoOCOM, Ha OCHOBE
MMEIOIIMXCSA 3HAHMW M IYTEM CPAaBHEHMs DPa3jIMYHBIX HCTOYHUKOB
BBIICNIATh MH(DOPMAIUIO, KOTOpas SBISETCS NPOTHBOPECYMBON HITH

MOXET OBITh HEJIOCTOBEPHOI

1.17

HCIIOJIb30BATh pu BBIIIOJIHEHUH y4eOHBIX 3a/laHAN
HayYHOTIOMYJSIPHYIO  JIUTEpaTypy  (QU3UYECKOTO  COJEp)KaHUS,
CIpaBOYHBIE MaTepuaybl, pecypcel cetn VHTepHeT, BIiaIeTh
npuéMaM KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3oBaHus MHGOPMAIIU

W3 OJTHOM 3HAaKOBOW CHCTEMBI B JPYTYIO

1.18

CO3/1aBaTh COOCTBEHHBIE KPaTKUE MUCHbMEHHBIE U YCTHBIC COOOIICHUS
Ha OCHOBE 2 — 3 WUCTOYHHKOB UHGOpPMAIMU (U3HIECKOTO
COJIep’KaHHUs, B TOM 4YHCIEe MyOJIMYHO J1eNaTh KpaTKue COOOIIEHHS O
pe3ynbTaTax MpPOEKTOB WM Y4YEOHBIX HCCIEJOBAaHUM, NpU 3TOM
rpaMOTHO HCMOJIb30BAaTh W3YYEHHbIM MOHSATUMHBIA amnmapar Kypca

(bu3HKH, COMPOBOXK/IATH BHICTYINIEHUE TIPE3eHTaLIUeH

1.19

IIpHU BBIIIOJIHCHUHA y‘le6HI)IX IIPOCKTOB U I/ICCJ'IC,Z[OBaHI/Iﬁ pacpeacisaThb
0053aHHOCTH B rpymnie€ B COOTBETCTBUU C IIOCTABJICHHBIMHA 3aJadyaMu,
CJIICOUTh 3a BBIIIOJHCHUEM IlJIaHa ,I[GﬁCTBHfI, aJICKBAaTHO OLICHHUBATH
CcOOCTBEHHBII BKJIaad B JCATCIBHOCTb TI'PYIIIBI, BBICTPAaWBATh
KOMMYHHKAaTHUBHOC BSaHMOHCﬁCTBHe, Y4YUTbIBasd MHCHUC

OKpYKaromux




8 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJAbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMmsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1.1

HCIIOJIb30BaTh INOHATHA

1.2

pasiindaTth ABJICHUA II0 ONMCAHWIO HMX XapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX JAHHOC Ci)I/IBI/ILIeCKOG SBJICHHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJE,
IIpU 3TOM MEPEBOAUTH MPAKTUYECKYIO 3aJlauy B yYEOHYIO, BBIJIENSTH

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKUX SBJICHUI

1.4

ONHCHIBaTh M3YYECHHbIE CBOWCTBA Tel U (QU3MYECKHE SBICHUS,
UCONIb3Yys  (DU3MYECKHE BEIWYHMHBI, NPU OMUCAHUM MPAaBUIBHO
TPakTOBaTb  (PU3WYECKUII  CMBICT  HCHOJb3yEMbIX  BEJIUYUH,
0003HaYeHHS U EUHUIIBI PU3UUYECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBS3bIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEIMYMHY C JAPYIrMMH
BEJIMYMHAMM, CTPOUTh TIpadUKud  H3YYEHHBIX  3aBHCHMOCTEH

(hbMBUYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS W MPOILIECCHI,
UCIIOJIb3YSl HM3YyYEHHBbIE 3aKOHbI, MpPU OTOM JaBaTh CIOBECHYIO
(GbOopMyTUpPOBKY 3aKOHa M  3alMChIBaTh €ro  MaTeMaTU4ecKoe

BBIPAXCHUC

1.6

O0OBICHATH (PU3NYECKUE MPOIECChI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHTyalluid IPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISBIIATh IPUYMHHO-CJICACTBEHHBIE CBSI3H, CTPOUTH OOBsICHEHHE U3 |
— 2 JIOTMYECKHMX IIAroB € IMOMOIIbIO | — 2 HM3y4YEeHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX ﬂBHCHHﬁ, (1)I/I3I/I‘IGCKI/IX 3aKOHa WJIK 3aKOHOMCPHOCTHU

1.7

peumaTb paC‘IéTHLIe 3aJa4u B 2-3 HeﬁCTBHH, HCIIOJIb3Yysl 3aKOHBI U
(I)OpMy.]'ILI, CBA3BIBAIOIIHEC (I)I/I3I/I"IeCKI/IC BCJIIMYMHBI: HA OCHOBC aHaJIn3a
YCJIOBHUS 3alavU 3allMChIBATH KPATKOC YCJIIOBUEC, BBIABJIATH HEAOCTATOK
JAaHHBIX JUId PEIICHHUA 3a4dadu, BBI6I/IpaTB 3aKOHbI H (I)OpMyJ'H)I,
HCO6XO,[[I/IMLIC o e€ peuicHus, IMPOBOJAUTH paC‘IéTLI U CpaBHUBATH
MOJYYCHHOC 3HAYCHHC (I)PIBH‘-ICCI(OIZ BCIIMYHUHBI C HM3BCCTHBIMH

JaHHBIMH




1.8

pacro3HaBaTh MPOOJIEMBI, KOTOpPbIE MOKHO PEIIUTh MPH MOMOIIU
(U3NYECKUX METOJIOB, UCIOJIBb3Ysl OMMCAHUE UCCIIEI0OBAHNS, BBIICIATD
IIPOBEPSIEMOE TIPEATNOJIOKEHUE, OLICHUBATh IPAaBWJIBHOCTH MOpPsAKa

IMPOBEACHUA UCCIICA0OBAaHMA, ACIaTh BBIBOAbI

1.9

IPOBOJUTH OIBITHI TI0 HAOMIOJACHUIO (PU3MUECKUX SBICHUH WU
¢u3n4Yeckux  CBOHCTB  Teln:  (OpPMYIUpOBaTH  IPOBEPSEMbIE
NpPEANONIOKEeHUs, CcOOMpaTh  YCTAHOBKY M3  MPEUIOKEHHOTO

000pyI0BaHUs, OMUCHIBATh X0 OTBITa U (POPMYIUPOBATH BHIBOIBI

1.10

BBIIIOJIHATh MPSMBIE HM3MEPEHHs C HCIOJIb30BAHUEM AHAOTOBBIX
MpuUOOPOB U JATUNKOB (PU3NUECKUX BEIMYMH, CPABHUBATH PE3YJIbTAThI

M3MEPEHUH ¢ YIETOM 3aJaHHOM a0COJIFOTHOM MOTPEUTHOCTH

MPOBOJUTHh  HCCIEJOBAaHUE 3aBUCHUMOCTH  OJHOW  (DU3HUYECKOM
BEJIMYMHBI OT JPYrol € HCHOJIB30BAHUEM TNPSIMBIX HW3MEPEHUN:
MJIAHUPOBATh HCCIEOBAaHUE, COOMpaTh YCTAHOBKY M BBIOJHSITH
W3MEpeHus, CleAys  MPeMIOKCHHOMY  IIaHy,  (DUKCHPOBATH
pe3ynbTaThl MOJYYEHHON 3aBUCHUMOCTH B BHUE TAaOIHI] U TPadUKOB,

JACJIaTh BBIBOABLI 11O PE3yjIbTaTaM HUCCICOO0OBaHNA

1.12

MPOBOJUTH  KOCBEHHbIE  U3MEpeHHs  (U3NYECKHMX  BEJIMYMH:
IJIAaHUPOBATh U3MEPEHUs, COOMPATh HIKCIEPUMEHTANbHYIO YCTaHOBKY,
clenys TpeIOKEHHOM HWHCTPYKIMH, U BBIYUCIATH 3HAYCHHE

BCIIMYHHBI

1.13

CO6J'IIO,Z[aTB ImpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1ab0opaTOPHBIM 000PYI0BAHUEM

1.14

XapaKTepU30BaTh MPUHIUIBI JEHCTBUS HM3YyYEHHBIX MPUOOPOB H
TEXHUYECKUX YCTPOMCTB C OMOpPOM HA HX OMHUCAHUS, HCIOJb3Ys
3HaHMSI O CBOMCTBaxX (DU3MUECKUX SBJICHUM U HEOOXOIUMBIE

(1)I/ISI/I‘IGCKI/I6 3aKOHOMCPHOCTH

1.15

paciio3HaBaThb IMPOCTBHIC TCXHUYCCKUC YCTPOﬁCTBa H U3MCPHUTCIIbHBIC
HpI/I60pLI o CXeMaM MU CXEMATUYHBIM PUCYHKAM, COCTABJIATH CXCMbI
QJICKTPUYICCKUX Lerneld ¢ MocaedoBaTeIbHBIM M napajiCJIbHbIM
COCAMHCHUEM 9JICMCHTOB, pa3inydas YCJIOBHBIC 0003HaYCHUS

QJICMCHTOB 3JICKTPUYCCKUX Lemnemn

1.16

NOPUBOAUTH TpUMEPHl (HAXOAUTh HHGOPMAIMIO O MpHUMEpax)
MPAKTUYECKOTO UCHOJIb30BaHUS (PU3MUECKUX 3HAHUH B MOBCEJHEBHOM

KHN3HHU  OJIA obecrieueHuss 0E30MaCHOCTHU npu O6paH_ICHI/II/I C




npubopamMu ¥ TEXHUYECKHMMH YCTPOMCTBAMHU, COXPAHEHHUS 3/10POBbS U

COOJTIO/ICHHSI HOPM IKOJIOTMYECKOTO OBEJICHUS B OKPY)KaIOIIeH cpefie

1.17

OCYIIECTBIIATH MOMCK MHPOPMALUHU (HU3UIECKOTO COJIEPKAHUS B CETH
HNHTepHeT, Ha OCHOBE HMMEIOIIMXCS 3HAHUW U IIYTEM CpPaBHEHUs
JIOTIOJTHUTEIBHBIX HCTOYHUKOB BBLICIATH WH(POPMALUIO, KOTOpas

SIBJISIETCS IPOTUBOPEUMBOM UIIM MOXKET OBITh HEAOCTOBEPHOM

1.18

UCIOJIb30BaTh IPU  BBIMOJIHEHWHM YYEOHBIX 3aJaHUN  HAy4yHO-
MONYJISIPHYIO JIUTEpaTypy (PU3MUECKOro cojepiaHus, CIPaBOUYHbIE
Marepuainbl, pecypcbl ceth VHTepHeT; BilageTh  NpUEMAMH
KOHCIIEKTHPOBAaHUS TEKCTa, IMpeoOpa3zoBaHusl MH(GOPMALUK U3 OJHOM

3HAKOBOM CHUCTEMBI B APYT'YIO

1.19

co3/aBaTh COOCTBEHHbIE MMCbMEHHBIE U KPAaTKUE YCTHBIE COOOLICHMS,
0000mmas wHGOPMAIMIO W3 HECKOJIBKMX HCTOYHHUKOB (PU3UUECKOTO
COJIEp’KaHHsA, B TOM UHCJIE MyOJIWYHO TMPEACTaBIATh PE3YIbTaThl
MPOEKTHOM WJIM HCCIENI0BAaTENbCKOW JAEATETBbHOCTH, IPU STOM
rPaMOTHO HCIIOJIb30BAaTh WM3YYEHHBIM IOHATHHWHBIN amnmapaTr Kypca

(bu3HKH, COTPOBOK/IaTh BRICTYIJICHUE MPE3eHTalLluei

1.20

MIPH BBIMIOJIHEHUU Y4YEOHBIX MPOEKTOB U MCCIEA0BAaHUN (DU3NYECKUX
MPOLIECCOB PACIpenesaTh 00S3aHHOCTH B T'pyNIE B COOTBETCTBUU C
MOCTaBJICHHBIMHM  3aJjauaMi, CIEAUTh 32 BBIIOJHEHUEM IIJIaHa
JNECTBUM M KOPPEKTUPOBATh  €ro, aJeKBaTHO  OIICHUBATh
COOCTBEHHBI BKJaJ B JEATENBHOCTb TPYIIbI, BBICTPAaWBAThH
KOMMYHUKATUBHOE  B3aUMOJICIICTBHE,  MpPOSBIsAs  TOTOBHOCTH

paspemiatb KOHGIUKTHI




9 KUIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NMpeaAMETHBIC PE3YyJAbTAaThl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMmsbl OCHOBHOI'O 001mero 06p330B3HI/Iﬂ

1.1

HCIT0JIb30BAaTh U3YYCHHBIC ITOHATUS

1.2

pasiindaTth ABJICHUA II0 ONMCAHWIO HMX XapPaKTCPHBIX CBOWCTB M Ha

OCHOBC OIIBITOB, ICMOHCTPUPYIOIUX JAHHOC Ci)I/IBI/ILIeCKOG SABJICHUC

1.3

pacrno3HaBaTh MPOSIBIIEHWE W3YYEHHBIX (U3NYECKUX SBJICHUI B
OKpY)KaIOIlleM MHUpE, B TOM uucie (U3NYECKue SIBICHUS B MPUPOJE,
MIpU 3TOM IEPEBOJUThH MPAKTUYECKYIO 33aady B Y4eOHYIO, BBIICIATH

CYLIECTBEHHbIE CBOICTBA (IIPU3HAKN) PU3NYECKUX SBJICHUI

1.4

ONHCHIBaTh M3Y4YEHHbIE CBOWCTBA Tel W (PUIUUYECKHE SBICHUS,
UCONIb3Yys  (DU3MYECKHE BEIWYHMHBI, NPU OMUCAHUM MPAaBUIBHO
TpakTOBaThb  (PU3WYECKUII  CMBICA  HCHOJb3yEMBIX  BEJIMYMH,
0003HaYeHHS U EUHUIIBI PU3UUYECKUX BEIMYMH, HAXOAUTh (GOPMYIIbL,
CBS3bIBAIOIIME JAaHHYIO (DU3MYECKYI0 BEIMYMHY C JAPYIrMMH
BEJIMYMHAMM, CTPOUTh TIpadUKud  H3YYEHHBIX  3aBHCHMOCTEH

(bMBUYECKUX BEIIMYNH

1.5

XapaKTepU30BaTh CBOICTBa Tell, (PU3MUECKUE SIBICHUS W MPOILIECCHI,
UCIIOJIb3YSl HM3YyYEHHBbIE 3aKOHbI, MpPU OTOM JaBaTh CIOBECHYIO
(GbOopMyTUpPOBKY 3aKOHa M  3alMChIBaTh €ro  MaTeMaTU4ecKoe

BBIPAXCHUC

1.6

O0OBICHATH (PU3NYECKUE MPOIECChI M CBOMCTBA TEJ, B TOM YHUCIIC U B
KOHTEKCTE CHTyalluid IPaKTUKO-OPHEHTHPOBAHHOTO  XapakTepa:
BBISIBJIATh ITPUYMHHO-CJICJACTBEHHBIC CBSI3U, CTPOUTH OOBsICHEHHE U3 2
— 3 JOrMYecKHX IIAroB C IMOMOIIbIO 2 — 3 HM3YYEHHBIX CBOICTBa

(1)I/ISI/I‘IGCKI/IX SIBJICHI/Iﬁ, (1)I/ISI/I‘ICCKI/IX 3dKOHa WJIHK 3aKOHOMCPHOCTHU

1.7

pewath pacuéTHblE 3a7ay (ONMparoIIuecss Ha cuctemy u3 2 — 3
YpaBHEHMI), MHCIOJb3ysd 3aKOHbl U  (OPMYIBI, CBS3bIBAIOLINE
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHalM3a YCJIOBMS 33/a4M
3alMChIBaTh KPAaTKO€ YCIOBHUE, BBIABIATH HENOCTAIOIIME  WIIU
U30BITOYHBIE JaHHBIE, BBIOMPATh 3aKOHBI U (OPMYJIBI, HEOOXOAUMBIE
JUIA PELIEHUus, MPOBOJUTH PAcu€Thl M OLIEHMBATh PEATUCTHUYHOCTD

MOJIYYCHHOTO 3HAYCHUS (I)I/I3I/I‘-ICCKOI\/'I BCJIIMYMHBI




1.8

pacno3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PELINTh IPHU HOMOUIH
(H3UYECKUX METOZOB, MCHOJb3Ysl ONMMCAHUE HCCIICHA0BAHUS, BBIICIATH
IIPOBEPSIEMOE TPEIIIOI0KEHUE, OLIEHUBATh IPABMWIIBHOCTh IOpSIKA
NPOBEJCHNUS HCCIICAOBaHMs, J€JaTh BbIBOJbI, HHTEPIPETUPOBATH

pe3ynabTaThl HAOIIOJCHUN U OTIBITOB

1.9

IPOBOJIUTh OMbBITHl 10 HAOMIONCHUIO (U3UUSCKUX SIBICHUN WA
(U3UYECKNX CBOWCTB TEJN: CAMOCTOSTEIHFHO COOMPATh YCTAaHOBKY W3
U30bITOYHOTO Habopa 00OpYyIOBaHUS, ONMUCHIBATH XOJ OMBITA M €ro

pe3ynbTaThl, GOPMYINPOBATh BHIBObI

1.10

MPOBOJUTh TPU HEOOXOJUMOCTH CEpUI0 TMPSAMBIX H3MEpPEHUil,
ompenensisi CpelHee 3HaueHUEe H3MepsieMor BeauuuHbl ((POKycHOE
paccTosiHie COOHMparoIIe JMH3bI), 0OOCHOBBIBATH BHIOOP crocoba

u3MepeHus (U3MEpUTEIHLHOTO Mprdopa)

MPOBOJUTH HCCIIEOBAaHUE 3aBUCUMOCTEN (M3MYECKUX BEIUYHUH C
WCIIOJIb30BAHMEM TPSMBIX M3MEPEHHUH: IJIAHUPOBATh HCCIEIOBAHUE,
CaMOCTOSITENIBHO COOMpaTh YCTAHOBKY, (UKCUPOBATh pPE3yiIbTaThl
MOJIy4EHHON 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUAE TaOIUIHU

rpaduKoB, eaTh BHIBOBI [0 pe3ybTaTaM HCCIeA0BAHUS

1.12

MPOBOJUTH  KOCBEHHbIE  U3MEpEHHs  (U3NYECKHMX  BEJIMYHH:
IJIAaHUPOBATh M3MEPEHHs, COOMPATh SKCIEPUMEHTAbHYIO YCTAHOBKY
U BBIIOJIHATH M3MEpPEHUs, Cileaysl MpeIIoKEHHON WHCTPYKIIHH,
BBIUUCIISATh 3HAUEHHWE BEIUYMHBI M aHAJU3UPOBATH MOJyYCHHbBIE

Pe3yNbTaThl ¢ Y4ETOM 3a/IaHHOM MOTPEIIHOCTH U3MEPEHUI

1.13

CO6J'IIO,Z[aTB nmpaBujia TCEXHUKH 0e30macHOCTH Ipu pa60Te C

1a00paTOPHBIM 000PYIOBaHHEM

1.14

pa3jin4aTb OCHOBHBIC IMPU3HAKU HU3YUCHHBIX (I)I/ISI/I‘ICCKI/IX MOJICICH:
MaTcpHraJibHad TOYKa, a0COJIFOTHO TBépI[OG TCJIO, TOYEYHBIM HCTOYHHK
CBCTA4, JIY4, TOHKAd JIMH34, IIJIAHCTAPpHAdA MOICJIb aTOMa, HYKJIOHHAsA

MOJACJIb aTOMHOI'O sApa

1.15

XapaKTCpPU30BaTb MNPUHIHUIIBI JEeNCTBUA N3YYCHHBIX HpI/I60pOB u
TCXHHUYCCKHUX YCTpOﬁCTB C OHOpOfI Ha HUX OIIKMCaHUu:A, HUCIOJIb3yd
3HaHHS O CBOMCTBax (I)I/IBI/I"ICCKI/IX SIBICHUH U HeO6XO,[[I/IMLIe

(I)I/ISI/I‘IGCKI/IG 3aKOHOMCPHOCTU

1.16

HUCIIOJIb30BATL CXEMbl MW CXCMATHUYHBIC PUCYHKH  HU3YUYCHHBIX

TCXHHUYCCKHNX YCTpOﬁCTB, HU3MCPUTCIIBHBIX HpI/I60pOB n




TEXHOJIOTUYECKUX TPOLIECCOB IMPHU PEUICHUH Yy4eOHO-IPAKTHYECKHX
3a1a4, ONTHYECKUE CXEMBI JJISl MOCTPOEHUS N300paKEHHUH B TIIOCKOM

3epKajiec U COOMparoIIeH JINH3e

1.17

OPUBOAUTE TPUMEPHl (HAXOIUTh HWH(OpMAIMIO O MNpUMEpax)
IPAKTUYECKOT0 MCI0JIb30BaHUs (PU3NYECKUX 3HAHUI B MMOBCEAHEBHOU
KU3HH JUis  oOecrieyeHHsi O€30MacHOCTH Tpu  OOpalieHud ¢
npubOpaMM U TEXHUYECKUMHU YCTPOWCTBAMH, COXPAHEHUS 3/I0POBbS U

coOII0ACHNSI HOPM 9KOJIOTMUYECKOT0 IIOBE/IEHUS B OKpY Karollell cpeze

1.18

OCYILIECTBIIATh MOUCK MHPOpPMAINH (PU3HUECKOTO COAEPKAHUS B CETU
Wurtepuer, camocrosiTenbHO  (OpPMYyIupys TOUCKOBBIM  3ampoc,
HaxOJWUTh IIyTH  OIPENEJIICHHS  JOCTOBEPHOCTH  IOJIyYEHHOMU
nH(poOpMallU¥ HA OCHOBE HMEIOLIMXCS 3HAHUN M JOMOJHUTEIbHBIX

HUCTOYHHKOB

1.19

WCTIONb30BaTh TIPU  BBITIOJIHEHWHM YYEOHBIX 3aJaHUNA  HAy4YHO-
MOMYJIAPHYIO JIUTEPaTypy (GU3UYECKOTO COJACpP)KAHUS, CIPABOYHBIE
Martepuanbl, pecypchl ceth VHTepHeT; Biaaetb NOpUEMaMH
KOHCIIEKTUPOBAaHUS TEKCTa, IMpeodpa3zoBaHusl WHGOPMALIUK U3 OJHOM

3HAKOBOU CUCTEMBI B IPYTYIO

1.20

co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha
OCHOBE HH(MOpPMallMU M3 HECKOJbKHX HCTOYHHKOB (PU3NYECKOTO
COJIep)KaHus, MyOIUYHO MPEICTABISTh Pe3yIbTaThl MPOEKTHOM WM
UCCIIEJIOBATENICKOM  JEATENbHOCTH, HpU  3TOM  IPAMOTHO
UCIOJIb30BaTh N3YUYEHHBIN MOHATUIHHBIN alapar u3y4aeMoro passieina
(UMK U COMPOBOXKJATh BBICTYIUICHHE Mpe3eHTalued ¢ y4eToM

0COOEHHOCTEH ayIUTOPUU CBEPCTHUKOB

1.21

IIpHU BBIIIOJTHCHUH y‘le6HI>IX IIPOCKTOB U I/ICCJ'IC,I[OBaHI/Iﬁ (1)I/I3I/I‘ICCKI/IX
IIpoIeCCOB PACIIPCACIIATD 0053aHHOCTH B Irpynmne B COOTBETCTBHUU C
IIOCTAaBJICHHBIMM  3aJa4aMHM, CICAUTb 3a BbIIIOJHCHUCM IIJIaHA
,Z[eﬁCTBPIﬁ n KOPPCKTHPOBATH €ro, aZICKBATHO OLICHUBATH
COOCTBEHHBIM BKJIad B  JCATCIBHOCTHL TI'PYIIIBI, BBICTPAUBATH
KOMMYHUKATUBHOC B3aHMOHeﬁCTBHe, MMPOSABJIAA TOTOBHOCTb

pa3pemniath KOHQIUKTHI
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7 KIIACC

Kox
pasjaena

Kon
3JIeMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUSA

®U3UKA U EE POJIb B IIO3BHAHUU OKPYXXAIOILIETO MHPA

1.1

®usnka — Hayka O mnpupone. SBIEHUS NPUPOIBI.
@u3nyecKue  SBICHUS: MEXaHHUYECKHE, TEIIOBbIE,

QJICKTPUYCCKHUEC, MAIrHUTHBIC, CBETOBBIC, 3BYKOBLIC

1.2

O®uznyeckue BeMMUUHBL ~ M3MepeHue — (puU3MUECKUX
BenuuuH.  Dusuyeckue  npubopsl.  IlorpemHocTts

n3MepeHnil. MexyHapoiHasi cucTeMa €IuHUIL

1.3

EcTecTBeHHOHAyuHBIN METOJ TO3HAHUS: HAOIIOJEHUE,
MOCTAaHOBKA HAy4YHOTO BOIMPOCA, BBIABMKEHHE THIOTE3,
OKCIIEPUMEHT 10 TMPOBEPKE THUIOTE3, OOBICHCHHE

HAOJIFOIAEMOTO SABJIEHUS

1.4

Onucanne PU3NUECKHUX SBJICHUM C TIOMOIIBIO MOIETICH

1.5

[IpakTrueckue paboOTHI:

H#H##Par###l3Mepenne pacCTOSTHUM.
###Par###l3amepenne 00bEMa KUAKOCTH M TBEPIOTO
Tena.

#H##Par###0OnpenesieHre pa3MepoB MajbIX Tell.
###HPar###lI3Mepenne  TemmepaTypbl IpU  [TOMOILIH

KUAKOCTHOI'O TEPMOMETpPA U AaTYHUKA TEMIIEPATYPhbL

INEPBOHAYAJIBHBIE CBEJAEHNA O CTPOEHNU BEILIIECTBA

2.1

#H##Par###CTpoeHre BellecTBa: aTOMbl U MOJIEKYJIBI, UX
pasmepsl.  OnbITBL,  JOKa3bIBAKOIIUE  JUCKPETHOE

CTPOCHHC BCUICCTBA

2.2

###Par### ) Buxenne  vactuir  BemectBa.  CBs3b
CKOPOCTH  JBWXKEHHS  YacTUIl C  TEeMIepaTypou.

BpoynoBckoe nBuxenue, tupdysus

2.3

BzauMopelicTBue 4acTHUI] BEIIECTBA: MPUTKCHUC U

OTTAJIKUBAHHC

24

###Par#H##ArperaTHble COCTOSIHUS BEILIECTBA: CTPOEHHUE




ra3oB, >KMJIKOCTEM M TBEPABIX (KPUCTAUIMYECKUX) TEII.
B3aumocBI3p MEXAy CBOWCTBAMHM BELIECTB B Pa3HBIX
arperaTHbIX COCTOSTHUSIX MU HMX ATOMHO-MOJICKYJISIPHBIM

CTpOCHHEM

2.5

Oco0eHHOCTH arperaTHbIX COCTOSIHUN BO/IBI

2.6

[IpakTnueckue pabOThI:

###Par###0Onenka muaMerpa aToMa METOJIOM PSAOB (C
UCIIOJIb30BaHuEeM poTorpaduii).

###Par#H##0nbITel 10 HAONMIOJEHHIO  TEIJIOBOTO
paciupeHus ra3os.

#H##HPar#H##OnbITEL 10 OOHAPYXKEHUIO JEHCTBUS CHII

MOJIEKYJISIPHOTO MPUTSKECHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

31 Mexanndeckoe JIBUKEHUE. PaBHOMepHOE 51
' HEPaBHOMEPHOE JIBIDKCHHUE
#H##Par#H##CKopoCTb. Cpennss CKOPOCTh npu
3.2 HEPaBHOMEPHOM JBWKEHHHM. Pacdy€T mytu u BpeMeHU
JBUKECHHUS
SlBnenne uHeprmu. 3aKoH MHepuMH. B3anmoneiicTBue
33 TeJ KaK MPUYMHA U3MEHEHUs CKOPOCTH JBUXKEHUS TEll.
Macca kak Mepa MTHEPTHOCTH Teja
34 #HHPar### I notHocTts BemecTtBa. CBSI3b IUIOTHOCTH C
' KOJIMYECTBOM MOJIEKYN B eIMHUIE 00bEMa BelllecTBa
3.5 Cuita KaKk XapakTEepUCTUKA B3aUMOJACHCTBUS TE
36 Cuna ympyroctu u 3akoH ['yka. M3mepenue cuibl ¢
' MOMOILBIO JUHAMOMETpPA
37 ###Par###5IBnenue TAroreHuss u cuna Tsbkectw. Cuta
' TSKECTU Ha Apyrux iaHerax. Bec tena. HeBecomocth
38 Cuna Tpenus. TpeHHE CKOJBXKEHUS U TPEHHE MOKOS.
. Tpenue B npupoJe U TEXHUKE
3.9 ##H#Par###Cll0)KeHHEe CHJI, HANpaBICHHBIX 110 OJHOU
. npsiMOH. PaBHOAEHCTBYIOIIAs CUII
310 [IpakTdeckue pabOTHI:

OHpCI[eHCHI/IC CKOPOCTH  PAaBHOMCPHOTO  JIBWKCHUSA




(apyka B JKUJOKOCTH, MOJEJIHU  JIEKTPUYECKOIO
aBToMOOWIs ® Tak pfanee). OmnpeneneHue CpenHei
CKOpOCTH CKOJBXEHHs Opycka WIM IIapHKa II0
HAKJIOHHOM  mIockocTH. OrmpeneneHue  MIOTHOCTH
TBEPJIOTO Tena. OnbIThI, JEMOHCTPUPYIOLIHE
3aBHCHUMOCTh pacTshKeHUs (aedopMaryiv) Mpy>KUHBI OT
OPWIOKEHHOM  cuibl.  ONBITBI, JE€MOHCTPHUPYIOIINE
3aBUCUMOCTb CUJIBI TPEHUSI CKOJIbKEHHUSI OT Beca Tejla U

XapakTepa COMPUKACAIOIIUXCS TOBEPXHOCTEN

dusnueckne sSBICHUSA B IpUpoac: NpUMEPLI IBHKCHHUSA C

3.11 Pa3IMYHBIMHA CKOPOCTSIMH B KMBOW M HEXUBOW NPHUPOJIE,
JICMCTBUE CWIIBI TPEHUS B TIPUPO/JIC M TEXHUKE
3.12 TexHn4ecKne ycTponucTBa: JUHAMOMETD, IO JMIUITHUKA
JIABJIEHUE TBEPBIX TEJL, )KUJAKOCTEN 1 TA30B
e Hasnenue TBEpAoro tenma. CrocoObl YMEHBIICHHS H
' YBEJTMYCHHUS TaBJICHHS
42 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHHS Ta3a OT 00bEMa,
' TEMIIEPaTypPhI
43 Ilepenaua naBiieHHs] TBEPABIMHU TENAMM, KUAKOCTIMU U
' razamu. 3akoH [lackans. [THeBMaTnueckne MalmHbL
3aBUCHUMOCTh  JaBJCHHUSI JKUJIKOCTH OT TJIyOMHBI.
4.4 ['mppocraTudeckuii mapagokc. CooOIIaronuecs: CoCcybl.
['mppaBnnyeckue MEXaHU3MBbI
AtMocdepa 3emnu u atmocdepHoe naBieHue. [I[puauHb
n CYIIECTBOBaHMs BO3AYMIHOM 000j04yku 3emiu. OmnbIT
' Toppuuennu. 3aBUCUMOCTh aTMOC(HEPHOTO AABIICHUS OT
BBICOTBI HaJl YDOBHEM MOPsI
16 N3mepenue armocdepnoro mnasnenus. llpuGopsr s
' U3MepeHus: aTMOC(HEPHOTO JaBJICHUS
JelictBue XKUIKOCTM M Tra3a Ha IOTPYKEHHOE B HHX
4.7 Teno. BeiTankuBawmas (apxumenoBa) cuia. 3aKOH
Apxumena
4.8 IInaBanue ten. Bo3nyxomnnaBaHue
4.9 [IpakTuyeckue paboOTHI:




HccnenoBanue 3aBUCUMOCTM Beca Tella B BOAE OT
00béMa TOTrpyKEHHOM B JKMIKOCTh YacTH Teja.
Omnpenenenre BBITAIKUBAIOLIEH CUJIbI, IEHCTBYIOIIEN HA
TEN0, NOrpykéHHoe B  KHAKOCTb.  [IpoBepka
HE3aBHCUMOCTH BBITAJIKUBAKOUIEH CHJIbI, JEHCTBYIOILIEH
Ha TEJIO B OJKUAKOCTH, OT Macchl Tena. OmnbIThl,
JEMOHCTPUPYIOLIME  3aBUCHMOCTHh  BBITAJIKUBAIOLIECH
CWJIBI, JIEUCTBYIOLIEH Ha TEJNO B JKUJIKOCTH, OT 00BEMA
NOTPYKEHHOW B JKMJIKOCTh YaCTH Tela U OT IJIOTHOCTH
KUJKOCTH. KonctpynpoBanue  apeomerpa  Wiu

KOHCTPYUpOBaHHE  JIOJAKM U  OIpeaereHue e

Irpy30I0AbEMHOCTH

®dusznveckue  ABICHHUS B TPHUPOJAC:  BIHUSHUC
4.10 aTMOC(hEepHOTO JaBJICHUS Ha )KMBOW OpPraHu3M, TJIaBaHUE

pBIO

TexHuyeckne YCTpONCTBA: COOOILIAIOLIUECST COCYIBI,
i1l YCTPOMCTBO BOJOMPOBOJA, THUIPABIMYECKUNA TMpecc,

MaHOMETp, OapoMmeTp, BBICOTOMEp, MOPIIHEBOW HAcoC,

apeomeTp

PABOTA, MOIIHOCTD, DHEPT' U

5.1 Mexanudeckas pabora
52 MexaHndeckas MOIITHOCTh
53 [IpocThle MeXaHM3MBI: pbIYar, OJOK, HaKJIOHHAas
' MI0CKOCTh. [IpaBuiio paBHOBECHS pblyara
5.4 [IpumeHeHue npaBuiIa paBHOBECHS pblyara K OJI0Ky
«300TO€  TMPABUIIO»  MEXaHHUKH. Koaddumument
5.5 ITOJIC3HOT'O JelCcTBUA MEXaHH3MOB. [Ipocteie
MEXaHU3MBbI B OBITY U TEXHUKE
5.6 [loreHumanpHas sHEprUM Tea, NOJIHATOTO HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
53 [lTonnas mexaHuueckass SHEpPrusi. 3aKOH U3MEHEHHS U
. COXpaHEHUsI MEXaHUYECKOW SHEPTUU
59 [IpakTueckue paboOTHI:

##H#Par###Onpenenenue pabOThl CHUJIBI TPEHUS TpU




PaBHOMEpPHOM JIBMOKCHMM Te€la 10 TOPU30HTAIBHOU
nosepxHoctu. HMcecnenosanue yciaoBUM  PaBHOBECHS
ppruara. M3mepenue KII/J[ HaKIOHHOW IUIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON IHEPTUHU

dusnyeckre SBICHUSI B npupoac: pblHaru B TCJIC

5.10

YyeJioBeKa

TexHuyeckue yCTpOMCTBA: pblyar, TMOJBWXHBIA U
5.11 HETOJBUKHBIN OJIOKH, HAKJIOHHAs! TUIOCKOCTh, MPOCTHIE

MEXaHU3MBbI B OBITY




8 KUIIACC

Kon Kon
IIpoBepsiemble 3J1IeMeHTbI COAEPKAHUS
pasaeJa 3JieMeHTa
TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIO)KEHHSI  MOJICKYJISIPHO-KHHETHYECKOM
61 TEOpUU CTPOEHMsI BellecTBa. Macca U pa3Mepsl
. MosieKysl.  OmnbIThl, MOATBEP)KJAIOIIME  OCHOBHBIE
MOJIOKEHUS MOJICKYISIPHOKUHETUUECKOU TEOPHUH
Mopenn  TBEpIOro, JKUAKOTO U Ta3000pa3HOro
6.2 cocrosiHuil BemectBa. Kpucramnuueckue u amopdHbie
Tena
OObsicHEHNEe CBOWCTB Ta30B, KUJIKOCTEH W TBEPIBIX TEI
6.3 Ha OCHOBE TIIOJIOKEHHH MOJIEKYJSIPHOKUHETHYECKON
TEOPUH
6.4 CmauuBaHue U KanWJUISIPHBIE SIBICHUS
6.5 TennoBoe pacIMpeHne U C)KaTHe
6 66 Temneparypa. CBsi3b TeMIEpaTypbl CO CKOPOCTBHIO
' TEIUIOBOTO JABM)KEHHUS YaCTHUII
67 Bayrpennss sneprus. CriocoObl U3BMEHEHHUS! BHYTPEHHEH
' SHEPruu: TeIuonepeaaya U CoBepIIeHne padboThbl
63 Bunel temnonepenayn: TEIIONPOBOIHOCTb, KOHBEKIIUS,
' U3ITy4YeHHE
KomnuectBo  temnoTel.  YaenbHas — TEIUIOEMKOCTh
6.9
BEIeCTBa
TeruiooOMeH © TErIOBOE paBHOBecHE. Y paBHEHUE
6.10
TEIUIOBOTO OanaHca
611 [InaBneHue u oTBEpAEBaHUE KPUCTATUIMUECKUX BEIIECTB.
. VnenbHas TENI0TA MIaBIECHUA
[TapooOpazoBanue u  KoHJeHcarus.  Mcmapenwue.
6.12 Kunmenne. VYpenpHas  Temiora  mapooOpa3oBaHUS.

3aBHCHMOCTD TCMIICPATYPhl KHUIICHUSA OT aTMOC(I)CpHOF o




JaBJICHHUA

6.13

BuaxxHOoCTh BO311yXa

6.14

3Hepr1/151 TOILJIMBA. VI[CJIBHEUI TCIJIOTA CropaHusa

6.15

[MpuHnuner  pabotel  TerioBbix  aurareneit  KITJ]
TEIUIOBOTO JBHUraresis. TeroBble JBUTaTeNM W 3allUTa

OKpYKarollen cpeibl

6.16

3aKkoH COXpPAaHCHUA U IMMPEBPALICHNA SHCPIYH B TCIIOBLIX

npoiieccax

6.17

[IpakTnueckue pabOTHI:

#H##Par#H##OnbITEL 10 OOHApY)KEHUIO JEHCTBUSA CHII
MOJIEKYJISIPHOTO TIPUTSIKEHUSI.

#H##Par#H##OnbITBL  TI0  BBIPALIMBAHUIO  KPHUCTAJIOB
ITIOBAPEHHOM COJIM WM caxapa.

#H#Par###OnbITE o HaOJIIOIEHUTO TEILIOBOT'O
pacIIupeHus Ta3oB, JKUJIKOCTEH U TBEPBIX TEI.
###Par###OnpeneneHre MaBleHUs BO3ayXa B OaioHE
HInpuULa.

#H##Par###OnbIThl, JEMOHCTPUPYIOIIHE 3aBUCHUMOCTH
JaBJICHUS BO3JyXa OT €ro o0béMa M HarpeBaHus WU
OXJIQXKICHUSI.

#H##Par###1 [poBepka runoTe3bl JUHEUHOW 3aBUCUMOCTH
JUIMHBI  CTOJIOMKA KUAKOCTH B TEPMOMETPHUECKOMN
TpyOKe OT TeMIepaTyphl.

###Par###Habnronenne NU3MEHEHUI BHYTPEHHEU
SHEPruu Tela B pe3yipTaTe Teruionepenayd u padoThl
BHEITHUX CHUIL

###Par###lIccnenoBanre SBICHUS TEIUIOOOMEHA TIpHU
CMELIMBAHUM XOJIOJHOUM U ropsiueid BOJbI.
###Par###Onpenenenue KOJIN4ecTBa TEIIOTHI,
MOJIYYEHHOTO BOJIOM TpH TEIIO0OOMEHE C HarpeThiM
METaJUIMYECKUM IIUIHHIPOM.

#H#HPar####0npeneneHue  yAeIbHONM  TEIIOEMKOCTH

BCIICCTBA.




###Par###lccnenoBanue nmpoiecca UCIapeHus..
###Par#H#0OnpenencHue OTHOCUTENIBHOM  BJIAXXHOCTHU
BO3/lyXa.

###Par#H#OnpeneneHue ynenbHOW TEIUIOTHI IUIABJICHUS

JbpJaa.

6.18

du3nyecKue SBJIEHUS B MPUPOJEC: MOBEPXHOCTHOE
HATSOKCHUC W KAllWJUIAPHBIC SBJICHWA B IIPUPOAC,
KpPHCTAJLTBI B Tipupoze, uainydeHne ColHIa, 3aMep3aHne
BOJIOEMOB, MOpPCKHE OpH3bI; 00pa3oBaHUE POCHI, TyMaHa,

WHes, CHera.

6.19

TexHuueckue  yCTpPOMCTBA:  KaWUIAPBL, IPUMEPHI
WCIIOJb30BAHNS KPUCTAJIOB, >KHJIKOCTHBIA TEPMOMETP,
JATYMK TEMIEPATYpbl, TEPMOC, CHUCTEMA OTOIUICHUS
JIOMOB, THUTPOMETpPBI, NCHUXPOMETp, MapoBas TypOuHa,

ABUTATCJIb BHYTPECHHETO CrOpaHus.

OJIEKTPUYECKUE 1 MAT'HUTHBLIE ABJIEHHWA

7.1 DnekTpusanus Teil. [[Ba poaa 3JIeKTpUUYECKHUX 3apsi0B
B3anmopeiictBue 3apspkeHHBIX  Tell.  3akoH  Kynona

7.2 (3aBUCUMOCTB CHJIBI B3aUMOJICHCTBHSI 3apPSHKEHHBIX TN OT
BEJIMYMHBI 3aPSIJIOB U PACCTOSIHUSL MEXKTY TEJIaMH )
Onekrpuyeckoe nojue. HanpskEéHHOCTh AJIEKTPUUECKOTrO

7.3 nojs. [IpuHIUI Cynepno3uiuy 3JIeKTPUYECKUX MOJICH
(Ha KaYECTBEHHOM YpPOBHE)
Hocurenu »snekrpuueckux 3apsioB. OJleMEHTapHbIN

7.4 anekTpuueckuil 3apsan. Crpoenue aroma. IlpoBogHuku u
JURJIEKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOTO 3apsiaa

76 ONEKTpUYECKU  TOK.  YCIOBHS  CYHIECTBOBAHMS

. 3IEKTPUUECKOTO TOKA. VICTOUHUKHN OCTOSIHHOTO TOKa

JencTBus JJIEKTPUUYECKOTO TOKa (TeruioBoe,

7.7 XUMUYECKOe, MAarHUTHOE). DJIEKTPUYECKHH TOK B

KHUAKOCTAX U ra3ax




Onexkrpuueckas 1enb. Cuia TOKa. DIEKTPUUECKOE

7.8

HaIpsKEHUE

ConpoTuBieHue MIPOBOJHUKA. VYaensHOE
7.9

CONIPOTHUBIICHUE BEIIECTBA
7.10 3akon Oma i yyacTKa Lenu

[TocnenoBarenbHOe W THapajjielbHOE  COEAMHEHUE
7.11

MIPOBOTHUKOB

PaGota u MOIIHOCTH DIEKTPUYECKOTO TOKAa. 3aKOH
7.12

Hxoynsa — Jlenna

DNEeKTPUYECKUE IEeMH M TOTPEOUTENH BICKTPUUECKOM
7.13

sHepruu B ObITy. KopoTkoe 3ambikaHne

IlocTossunble MarHuThel. B3amMoaeicTBUE MOCTOSHHEBIX
7.14

MardnuToB

MarantHOoe mnoje. MarumTtHoe mojJe 3eMId H  €ro
7.15

3HaUEHHUE I )KU3HU Ha 3eMIiie

OnbiT Opcrena. MarHuTHOE MOJIE JIEKTPUUYECKOTO TOKA.
7.16

[IprMeHeHne 3JIeKTPOMarHuTOB B TEXHUKE

JlelicTBME€ MarHMTHOTO TMOJSI Ha MPOBOJHUK C TOKOM.

DJIeKTPOABUTaTENb MOCTOSIHHOTO TOKa. Mcmosib3oBaHue
7.17

3JIEKTPOJIBUTATEIEl B TEXHUYECKUX YCTPOMCTBAX M Ha

TpaHCIOPTE

Onbitel  Dapanes.  SBiaeHuE  AIEKTPOMATHUTHOM
7.18

uHaykuuu. Ilpasuno Jlenna

DJIeKTpOoTeHeEpaTop. Crioco0BbI MOJTy4EeHHS
7.19 AJIEKTPUUECKON SHEPTUMU. DJIEKTPOCTAHIIUN Ha

BO300HOBJISIEMBIX HCTOYHHKAX SHEPTUU

[IpakTueckue pabOTHI:

OneITH N0 HAOTIOACHUIO DICKTPU3AIUHN TN HMHIYKIIHEH

U TIPU CONPUKOCHOBEHHUH.
7.20

HccnenoBanue neicTBus QJICKTPUYCCKOTO IIOJISA Ha
IMPOBOAHUKHU U JUDJICKTPUKHU.

C6opka u mnpoBepka pabOThI HIEKTPUUYECKOH IIenu




IMOCTOSIHHOTO TOKA.

W3mepenue u perynupoBaHue CUJIbI TOKA.

H3Mepenue u perynupoBaHue HAPSKEHHUS.
HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UIYILIETO Yepe3
pPE3UCTOp, OT COMPOTHUBIICHUS PE3UCTOPA U HAIPSHKEHUS
Ha PE3UCTOPE.

OnpIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTD
AJIEKTPUYECKOTO COTPOTUBIIEHUS TPOBOJHUKA OT €ro
JUTHHBI, TIJIOIIAIM TIOTIEPEYHOTO CEYCHHS U MaTepHara.
IIpoBepka mpaBWiia CIOXKEHHS HANPSOHKEHUA TIpU
MOCJIeIOBATEIbHOM ~ COCIMHEHUH JBYX PE3UCTOPOB.
[IpoBepka mpaBuia sl CHJIBI TOKA TPH MapauIeTbHOM
COeMMHEHUU  pe3ucTtopoB.  Ompenenenne  pabOThI
ANEKTPUYECKOTO TOKa, WAYIIETO Yepe3 Pe3UCTop.
OmnpeneneHre  MOIIHOCTA  DJIEKTPUYECKOTO  TOKa,
BBIJIETIIEMON Ha pe3ucTtope. VccaenoBanune 3aBUCUMOCTH
CHJIBI TOKA, MJIYIIETO Yepe3 JIAMIIOYKY, OT HaNpPsDKCHHS
Ha Heil. Onpenenenue KIIJ] narpesarens. MccnenoBanue
MardUTHOTO B3aMMOJCHCTBHS TMOCTOSHHBIX MAarHHUTOB.
N3ydeHne MarHuTHOTO TOJIS1 MOCTOSIHHBIX MarHUTOB TIPH
uX OOBEIMHEHMM W pa3aciieHud. lcciemoBaHue
JEHUCTBUSI AIEKTPUIECKOTO TOKA HA MAarHUTHYIO CTPEJIKY.
OnpITEl,  JEMOHCTPUPYIOIIWE  3aBUCHMOCTb  CHUJIBI
B3aMMOJICHCTBUS KaTYIIKA C TOKOM M MarHUTa OT CHJIbI
TOKa M HampaBjeHHs TokKa B Karymike. l3yuenue

ﬂeﬁCTBHH MAruMTHOTO II0JII Ha IHIPOBOAHHUK C TOKOM.

KoncrpynpoBanue u H3y4YeHHUE paboTsI
3IIEKTPOIBUTATEIIS. H3mepenne KIT
3JIEKTPOABUTATENBHON YCTaHOBKH. OnpIThI o

HCCICA0OBAaHHUIO SBJICHUA SHGKTpOMaFHHTHOﬁ HHAYKIUU:
HCCIEIOBAaHUE H3MEHCHHUN 3HA4YCHHSI H HallpaBJICHUSA

HHAYKIIUOHHOTO TOKa

7.21

®dusznuyeckue SABJICHUS B npuponae: SJICKTPUYCCKUC




SBICHUS B  armocdepe, OIJICKTPUUYECTBO  IKUBBIX
OpPraHu3MOB, MarHUTHOE TOJIe 3eMJId, Jpeiid MOII0COB,
pOJIb MArHUTHOTO TOJISI JUIS )KU3HU Ha 3eMJIe, MOJISIPHOE

CHAHUC

7.22

TexHu4ecKre yCTpPOMCTBA: 3JIEKTPOCKOIl, aMIIEpPMETP,
BOJILTMETp, PEOCTAT, CYETUUK WIEKTPUUECKOU SHEPIUH,
JJIEKTPOOCBETUTENIbHBIE ~ TPUOOPBI,  HArpeBaTelIbHbIC
AIEKTPOTPUOOPHI (Ipumepsr), ANEKTPUYECKUE
NPENOXPAHUTENN, DJIEKTPOMArHUT, AJIEKTPOJIBUraTENb

IMMOCTOSAHHOT'O TOKA, FCHEPATOP MOCTOAHHOTO TOKA




9 KUIIACC

Ko Kon snementa [IpoBepsieMbIe 3JIEMEHTHI COEepKaHUS
paznena
MEXAHUYECKHUE SABJIEHUA

Mexannueckoe JABWKEHME. MarepuanbHas TOYKa.

8.1 Cucrema orcuéra

8.2 OTHOCHUTETHPHOCTh MEXaHUYECKOTO JIBIXKECHUSI

8.3 PaBHOMEpHOE NpSIMOMHENHOE IBUKEHUE
###Par#Ht#HepaBHOMepHOE MPSAMOJIMHENHOE ABMKEHUE.

8.4 CpenHsdss W  MIHOBEHHass CKOpPOCTb Tejla  IpHU
HEPABHOMEPHOM JBUKEHUU
VYckopenue. PaBHOyCKOpEHHOE MPSMOJIMHENHOE

8.3 JIBIDKCHHE

8.6 #H#HPar#t##CBo0Ooanoe magenune. OnbITe! [ anuies
###Par###PaBHOMEpPHOE [IBM)KEHHUE M0 OKPYKHOCTH.

8.7 [lepmon m yactora oOpamieHus. JIuHeliHas W yrioBas
ckopocTH. LleHTpocTpeMHuTEnbHOE YCKOPEHHE

8 8.8 ITepBbsiii 3akoH HproTOHA

8.9 Bropoii 3akon HeroToHa

8.10 Tpetuii 3akoH HeroToHa

8.11 #H#Par### [puHUUI Cyneprno3uIuu CUIT

8.12 Cuna ynpyroctu. 3akoH ['yka
##H#Par###Cuna TpeHHUs: CWJIa TPEHUS CKOJBKEHMUS,

813 CHUJIa TPEHHUSI TOKOS, IPYTUE BUJIbI TPEHHUS
##H#Par###Cuna  TSDKECTM M 3aKOH  BCEMHUPHOTO

.19 TATOTEHUA. Y CKOpEHHE CBOOOIHOTO MaICHUS
JBuwxenne mmaner  Bokpyr  Comnua.  Ilepsas

815 KocMu4eckasi ckopocTb. HeBecomMocTs U neperpysku
PaBHOBecue MaTepranbHOM TOUKH. AOGCOJIIOTHO TBEPIOE

8.16 oo

817 ###Par###PaBHoBecre TBEPAOTO Tella C 3aKPEIJIEHHON

OCBbIO BpalllCHUS. MOMEHT CHUJIBL HeHTp TSOKECCTHU




8.18

HNmnynec tena. M3menenne umityibca. IMmynsc cuiibt

8.19

3aKOH COXpaHEHMsI UMITyJIbCa

8.20

#H#HPar###PeakTUBHOE OBIDKEHUE

8.21

Mexannueckasi paboTa ¥ MOIIIHOCTb

8.22

Pabora cun Tsxkectu, ynpyroctd, TpeHus. CBs3b

SHEPrUM U paboThI

8.23

HOTGHHI/IaJII)HaSI OHEPTuia TCI1a, noaAHATOTO Hazg

MOBEPXHOCTHIO 3eMJIH

8.24

[ToTeHnmanpHass SHEPTUs CKATON NPYKUHBI

8.25

###Par###Kunetnueckass  s"Heprusa.  Teopema o

KMHETHYECKOU SHEPIUU

8.26

###Par#H##3aKkoH coXpaHEeHUS! MEXaHUYECKOW SHEPTUu

8.27

[IpakTnueckue pabOTHI:

Ornpenenennue CpemHe CKOPOCTH CKOJIBKEHHs Opycka
WIM JBWKEHHUS IIapuKa [0 HAKJIOHHOM IJIOCKOCTH.
Omnpenenenre yCKOpEeHUs Tela MpU PaBHOYCKOPEHHOM
JBUKEHUH 110 HAKIIOHHOM MJIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH NYTH OT BpPEMEHH IpU
PaBHOYCKOPEHHOM JBMKEHUHU 0€3 HaualbHON CKOPOCTH.
[IpoBepka THUMOTE3bl: €CIAM MPH PABHOYCKOPEHHOM
JIBUKEHUN O€3 HayaJllbHOM CKOpPOCTHU IMYTHU OTHOCATCS
KaK psi HEYETHBIX 4YHCeNl, TO COOTBETCTBYIOLINE
MPOMEXYTKH BPEMEHU OJJMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CUJIbI TPEHUS CKOJIbKEHUS
OT CHUJIBl HOpMaJIbHOrO JAaBieHus. OmnpeneneHue
koddduueHTa TpeHus ckoimkeHus. OmnpenencHue
*KECTKOCTH TpyXKuHbL. OmnpeneneHue padOTHl CHIIBI
TpeHHs] TpU PABHOMEPHOM JBIDKEHHUU Tela IO
TOPU30HTAIBHONW MOBepXHOCTU. OmnpezeneHue padOThI
CWJIBI  YOPYrOCTM  TNpU  TOOBEME  TIpy3a  C
UCIIOJIb30BAHUEM  HEMOJBW)KHOTO M IOABHIKHOTO

OJIOKOB

8.28

dusznyeckue SBICHUS B npupoaec: MmpujirnBbl U OTIINUBLI,
JABMKCHHUC IIJIAHCT ConHeyHoi CHUCTCMBbI, PCAKTHBHOC

JABUIKCHUC KUBBIX OPraHU3MOB




8.29

TexHuueckue  yCTpOWCTBA:  CIHMAOMETpP,  JATUUKH

II0JIO’KEHHUS, PACCTOSIHUS U YCKOPEHUS, PAKEThI

MEXAHUWYECKUE KOJIEFAHWA 1 BOJIHBI

9.1

KonebarenbHoe npuxkenue. OCHOBHbIE XapaKTEPUCTUKU

KOJIeOaHM: IEPHO/I, YaCTOTa, aMIUTUTYAA

9.2

Maremarnueckuit U NPYXKUHHBIN MAasITHUKHU.

[IpeBparienue sHeprun Mpu KoyiedaTeIbHOM ABHKCHUN

9.3

3aryxarouue KojeOaHus. BblHyXJeHHbIE KoseOaHUS.

Pe3onanc

9.4

Mexanundeckue BOHBL. CBOMCTBA MEXAaHHYECKUX BOJIH.
[IpomonbHbIE M MONepedHble BOJHBI. J[JIMHA BOJIHBI U
CKOPOCTb €€ pacnpocTpaHeHuss. MeXxaHn4eCcKre BOJIHBI B

TBEPAOM TeJle, CEICMUYECKUE BOJIHBI

9.5

3ByK. [']poMKOCTB M BbICOTa 3ByKa. OTpakeHUE 3BYKa

9.6

Nudpa3Byk u yapTpa3Byk

9.7

[IpakTrueckue pabOTHI:

Ompenenenne 4YacTOTBI W TepUoja  KoJeOaHMA
MaTEeMaTHYECKOr0 MasiTHHKA.

OmnpeneneHne 4YacTOTBI W TepUoja  KoJeOaHMi
MPYKUHHOTO MasiTHUKA

HccnenoBanue 3aBUCUMOCTH  TIepHOJia  KoJeOaHMA
MOJBEIICHHOTO K HHUTH Tpy3a OT JJIMHBI HHUTH.
HccnenoBanue 3aBUCUMOCTH  TepHoJia  KoJeOaHMA
NPY)KHHHOTO MasTHHKa OT Macchl rpy3a. l[IpoBepka
HE3aBUCHMOCTH repuo/ia KoJIeOaHHI rpy3a,
MOJIBELIEHHOTO K HHUTH, OT MAacChl I'py3a M KECTKOCTHU

IIPY>XXUHBI. I/I3MepeHI/IC YCKOPCHUA CBO6OI[HOFO naacHuA

9.8

dusnyeckue SIBICHUS B npupoaec: BOCIIPUATHC 3BYKOB
JKUBOTHBIMH, 3CEMIICTPACCHUC, CeliCMUYECKHe BOJIHBI,

OyHaMH, 5X0

9.9

Texaudeckue YCTpOﬁCTBaZ 9XO0JIOT, MHCIIOJBb30BaHUC

yIbTPa3ByKa B ObITY U TEXHUKE

10

SJIEKTPOMATI'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

10.1

SJ'ICKTpOMal" HUTHOC IIOJIC. 3JICKTpOMaTHI/ITHBIC BOJIHBI.




CBoiicTBa JIEKTPOMArHUTHBIX BOJIH

10.2

[IIxaJa 371€KTPOMarHUTHBIX BOJIH

10.3

DnekrpomMarHuTHas npupoaa cBera. CKOpPOCTh CBeTa.

BoJiHOBEIE CBOIICTBa CBETA

10.4

[IpakTnueckue pabOThI:
W3yuenne CBOWCTB  DJIEKTPOMArHUTHBIX BOJH C

MOMOIIILI0 MOOMIIBHOTO TenedoHa

10.5

®dusnyeckue SBIEHUS B MpHUPOJAE: OHUOIOTHYECKOE
JICHCTBHE BUJIMMOTO, yABTPa(pHUOIETOBOTO u

PECHTTCHOBCKOT'O I/ISJIyquI/Iﬁ

10.6

Texanueckue YCTPOMCTBA: HCIIOJIb30BAHUE

OJICKTPOMAarHuTHBIX BOJIH JJIA COTOBOI CBSI3U

11

CBETOBBIE A

BJIEHIA

11.1

JlyueBast Mmonens cBeta. MicTouHHnKYM cBETa

11.2

[IpssmMonuHENHOE pacIpOCTPAHEHHUE CBETA

11.3

Ortpaxenue ceta. [llmockoe 3epkano. 3aKOH OTpaKeHUs

CBCTa

11.4

[Ipenomnenne cBeta. 3aKOH TMPEJIOMIIEHUS CBETa.

[TosmHOE BHYTpEHHEE OTPaKEHUE CBETa

11.5

JIunza. Xox ydel B JIMH3E

11.6

OnTHyeckas cHcTeMa (bOToannapaTa, MHKPOCKOIIa H

TCJICCKOIIa

11.7

I'maz kak onThdeckas CcHCTEMA. BJ'II/ISOpyKOCTB u

JaJIbHO30PKOCTDH

11.8

Pasnoxxenne 0enoro cBera B CIICKTp. OmnrwiTel HeroTOHA.

Crnoxenue CIICKTPAJIbHBIX IIBETOB. I[I/ICHepCI/IH CB€Ta

11.9

[IpakTrueckue paboTHI:

###Par###ccnenoBanue 3aBUCUMOCTH yria
OTPAKEHUSI CBETOBOTO JIyya OT YIJIa MaJICHUS.
###HPar###113ydeHnne  XapakTepUCTUK  U300paKeHHs
IIpeMETa B IJIOCKOM 3€pKaje.
#H##Par###ccaenoBanue 3aBUCHUMOCTH yria
MpEJIOMJIEHUsT CBETOBOTO Jy4ya OT yrja MaJeHus Ha

T'paHULEC «BO3AYX — CTCKIIO».




###Par#t#lonyuenne M300paXeHUH C  MOMOIIBIO
coOuparonieii TUH3BL

###Par#H#Onpenencane (HOKYCHOTO pPACCTOSHUS W
OTITUYECKOH CHJIBI COOMPAOIIEH JTUH3HI.
#H#HPar###OnbITEI 10  pa3NoXKEeHUIO Oeoro CcBeTa B
CIIEKTP.

#H##Par#H#OnbITBl 10 BOCHPUATUIO 1[BETA IMPEAMETOB

npy UX HAOMIOIEHUH Yepe3 IBETOBBIC (DMIIBTPHI

duszndeckue SBICHHUS B npupoJac: 3aTMCHUA COHHHa n

11.10 JlyHbl, 11B€Ta TEI, ONTUYECKHE SBIICHUS B aTtMocdepe
(uBet HEOa, pedpakius, paayra, MUPax)

11 Texanueckue YCTpOMCTBA: OYKH, IIEPUCKOII,

' dboToanmapar, ONTHYECKHE CBETOBOIBI
KBAHTOBBGIE SABJIEHUA

121 Onbitel Pesepdopaa w mmanerapHass MOJENb aToma.
' Monens aroma bopa

122 HcnyckaHne W TOMIOLIEHHWE CBeTa aroMoM. KBaHTEHIL.
' JIuHeityaTpie CIEKTPhI

12.3 PamnoaktuBHOCTh. Anb(ha, O6eTa- U raMMa-u3TydeHUs

124 Ctpoenne aromHoro sapa. HykinonHas wmojenb
' aTOMHOTO siapa. M30TOmbI

125 PannoaktuBHble npeBpamienus. [lepuon mnosypacnana
' ATOMHBIX SJEP

12 126 SlnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsA0BOrO U

' MacCOBOT'O YUCEI

12.7 OHeprus CBsI3U aTOMHBIX sifiep. CBs3b MacChl U SHEPTUU

128 Peakuuun cuntesa u nenenus anep. IcTouHUKU 3HEPrUn
' CouHia 1 3B€31

12.9 Snepnas sHepretuka. JleHcTBHME — paJMOAKTHBHBIX
. M3JIyY€HHI Ha )KUBbIE OPTaHU3MBI

[IpakTuueckue pabOTHI:
1210 Habmionenne COOMIHBIX W JIMHEHYAThIX CHEKTPOB

H3JITYyUCHUA.

HccnenoBanue TPCKOB: U3MCPCHUC DHCPIUHU YaCTUILIBL




10 TOPMO3HOMY ITyTH (110 (hoTOoTrpadusim).

W3mepenune paaroakTHBHOTO (GoHA

®dusnyeckue SABICHUSA B IPUPOJE: ECTECTBEHHBIN

PaauOaKTUBHBIN ¢oH, KOCMHMYECKHUE Iy4H,
12.11 paavOaKTUBHOE M3JIYYEHHE NPUPOIHBIX MHUHEPAJIOB,
JICICTBHE DPAJMOAKTHBHBIX W3JIy4CHUH Ha OpPraHu3M
YEJI0BEKa
1212 Texnuueckue YCTPOMCTBA: CIIEKTPOCKOTI,

WHJUBHIyAJIbHBINA TO3UMETp, KaMepa Buibcona




MPOBEPSIEMBIE HA OI'D 11O ®U3UKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJBHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaHUS K NMPEAMETHBIM pe3yabTaTaM
0230BOr0 YPOBHSI OCBOEHHsI OCHOBHOI 00pa3oBaTe/1bHOIi
NporpaMMbl OCHOBHOI0 0011ero odopaszopanusi Ha ocHoBe PI'OC

[lonumanue ponu  GU3MKM B HAydyHOM  KapTUHE  MHUDA;
chopMUPOBAaHHOCTh 0a30BBIX MPEICTABICHUN O 3aKOHOMEPHOU CBS3U
U TO03HAaBAEMOCTH SIBJICHUM NPUPOJBI, O POJM HKCHEPUMEHTa B
¢uzuke, o cucreMooOpasyrouell poau (U3UKK B Pa3BUTHUU
€CTECTBEHHbIX HAayK, TEXHHKH M TEXHOJOrud, o0 HBOJIIOLUU
(bMBUYECKUX 3HAHWM M WX POJU B IEJIOCTHON €CTECTBEHHOHAYYHOU
KapTUHE MHUpPA, O BKIAJE POCCHUHCKUX U 3apyOeKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHUE MPOIIECCOB OKPYKAIOLIETO

MHUpa, pasBUTHUC TCXHUKU U TEXHOJIOTHI

3HaHUS O BHJAX MaTepuu (BEIIECTBO M TOJE), O IBWKCHUU KaK
crioco0e CyIIecTBOBaHUS MaTepun, 00 aTOMHO-MOJICKYJIIPHON TEOPUH
CTPOCHHUSI BEIIECTBA, O (U3UYECKON CYIIHOCTH SIBICHUIN TPUPOIBI
(MEXaHWYECKHX, TEIUIOBBIX, OJJCKTPOMATHUTHBIX W KBaHTOBBIX);
YMEHUE pa3jinyaTh SBJICHHS [0 OMMCAHUIO UX XapaKTEPHBIX CBOWCTB U
Ha OCHOBE OIBITOB, IEMOHCTPHPYIOLINX JaHHOE (PU3NIECKOE SIBIICHUC;
YMEHHUE paclio3HaBaTh MPOSBICHUE U3yYCHHBIX (DH3UUECKUX SBICHUN
B OKpYXKAlOIIEeM MHUpPE, BBIJACISAS WX CYIIECTBEHHBIC CBOWCTBA

(TIpu3HAKH)

Bnagenue ocHoBaMHM NOHSTHUMHOIO almapara M CHUMBOJHYCCKOI'O
SA3bIKa (1)I/ISI/IKI/I M HUCIIOJIb30BAHUC HX JIA PCHICHUSA y‘le6HLIX 3aJa4,
YMCHHEC XapaKTCpHU30BaTb CBOICTBa TCII, (1)I/IBI/IIIGCKI/IC SABJICHHUA H

ITPOLECCChI, UCTIOJIb3YA (I)YHI[aMeHTaJ'IBHBIe H SMITUPUYCCKHUEC 3aKOHBI

YMeHue onuchBaTh HU3YUYCHHBIC CBOMCTBA T€NI U (I)I/ISI/ILIGCKI/IG SABJICHUA,

HCIIOJIb3Ys (I)I/I3I/II-ICCKI/IC BCIIMYHHBI

Bnanenne ocHOBaMM METOJOB HAy4YHOIO TIIO3HAHHUS C YYETOM
coOnrofeHns mpaBuil 0€30MacHOTO TpyJAa: HaOmroaeHue (U3NYECKUX
SIBIICHUWI:

YMCHHE CaMOCTOATCIILHO CO6I/IpaTB SKCIICPUMCHTAJIBHYIO YCTAHOBKY




W3 JaHHOTO Habopa 00OpyIOBaHUS MO MHCTPYKIIUH, OMUCHIBATH XOJ
OTIBITA U 3AMHCHIBATH €T0 PE3YyNIbTaThl, (POPMYITUPOBATH BHIBOIBI;
MPOBEACHUE TPSMBIX M KOCBEHHBIX H3MEPEHHUH (PU3MUECKUX BEITHUNH:
YMEHHE IUIAaHUPOBATh HW3MEPEHHs, CaMOCTOSATENILHO coOMpaTh
OKCIIEPUMEHTAIBHYI0 ~YCTAaHOBKY 110 HMHCTPYKIHH, BBIYUCIATH
3HaYCHHWE BEJWYMHBI M aHAIM3UPOBATH TOJTYYEHHBIE PE3YIbTATHI C
Y4€TOM 33JaHHOU ITOTPEIIHOCTH PE3YyJIbTaTOB U3MEPEHUM;
NPOBEICHUE  HECIOXKHBIX  OKCIEPUMEHTAIBHBIX  HCCIICIOBAHUM;
CaMOCTOSITEIEHO  COOMpaTh  AKCIIEPHUMEHTAIBHYI0 YCTaHOBKY U
MPOBOJUTH  HMCCIENOBAaHWE TIO0  WHCTPYKIUH,  IPEICTABISATH
MOJIydeHHbIE 3aBUCHUMOCTH (PM3UYECKUX BEIMYHMH B BHUJE TaOIUI] U
rpaMKOB, YYUTHIBATh MIOTPEITHOCTH, JIEJIATh BHIBOJIBI IO PE3YIIbTaTaM

HCCIIEI0OBAHUS

[lonumanue  XapakTepHBIX  CBOHCTB  (DU3MUYECKUX  Mojeneu
(MaTepuasibHast TOYKa, aOCOJIFOTHO TBEPIOE TEJO, MOJIEITH CTPOSHUS
ra3oB, JXKUAKOCTEH M TBEPABIX TeN, IUIAHETapHas MOJENb aToMa,
HYKJIIOHHAsi MOJIEJIb aTOMHOTO s/ipa) U YMEHHE MPUMEHSTh UX A

00BICHEHUS (PU3UIECKUX MPOIIECCOB

YMmenue 00bACHATh (PU3UUECKHE MPOIECCHl U CBOMCTBA TE€Jl, B TOM
yyclie M B KOHTEKCTE CHUTYyallUd MPaKTUKO-OPUEHTHPOBAHHOTO
XapakTepa, B YaCTHOCTH, BBISIBIISITh IPUUNHHO-CIICICTBEHHBIE CBA3H U
CTPOUTH OOBSICHEHHE C OMOPOM Ha U3y4yEHHBIE CBOMCTBA (PU3NYECKUX

ﬂBJ'ICHPIﬁ, (bI/I?)I/I‘ICCKI/Ie 3aKOHbI, 3aKOHOMCPHOCTH 1 MOJCIIN

YMeHue pemath pacué€THele 3aaaud (Ha Oaze 2 — 3 ypaBHEHHH),
UCTOJB3YS 3aKOHBl W (OPMYJNBI, CBsI3bIBatONIME  (pU3HUECKHE
BCJIMYMHBI, B YACTHOCTH, 3allMChIBATh KpPaTKOE YCJIOBHE 3ajauW,
BBISIBJIAT HEJOCTAIONIUE JaHHBIC, BBHIOMPATh 3aKOHBI M (HOPMYIIBI,
HEOOXO0IUMBIC ISl € PEIICHUs, MCII0JIb30BaTh CIIPABOYHBIC JIaHHBIC,
NPOBOJUTh PACUYEThl W OICHUBATh PEATUCTUYHOCTH TOJIYYECHHOTO
3HaueHUsl (PU3MYeCcKOl BETUUYMHBI; YMEHUE OMpPENeNsITh Pa3MEPHOCTh

(I)I/ISI/I‘IGCKOI\;I BCJIIMYHHEI, HOJ'Iy‘ICHHOfI IIpU pCUICHUU 3a1a9YUn

YmMmenue XapaKTepru30BaTb MPUHIUIIBI JEHUCTBUS TEXHHUYECKHUX
YCTpOﬁCTB, B TOM 4YHCJIC OBITOBBIX HpI/I60pOB, U TIPOMBIIIJICHHBIX
TCXHOJIOTHYCCKUX IMPOLECCOB IO UX ONMHNCAHWIO, UCIIOJIb3YSA 3HAHUA O

CBOMCTBaxX (I)I/I3I/I‘-ICCKI/IX SIBICHUH U HCOGXOI{I/IMLIG (pI/IBI/ILIeCKI/IC




3aKOHOMEPHOCTH

10

YMeHHe HCIOoNb30BaTh 3HAHUS O (PU3HUECKUX SBICHHUAX B
MOBCETHEBHOM KHM3HM s oOecrieyeHHs O€30MacHOCTH  NPH
oOpamiernn ¢ OBITOBBIMH ~ NpHOOpaMH W TEXHHYECKHUMH
YCTPOWCTBAMH, COXPAHEHHUS 3/I0pOBbSI W  COOJIONEHUS HOPM
9KOJIOTMYECKOTO TIOBEICHHS B OKpYXKAaIOIIeH cpeae; IOHUMAaHUe
HEOOXOIMMOCTH TIPUMEHEHHsI JOCTIKCHHIA (U3UKH W TEXHOJIOTHUH

IJIg paliMOHAJIBHOTO IMPUPOJ0IIOJIE30BaHUS

11

OnelT moucka, HpeoOpa3oBaHUs M MPEACTaBICHUsS HHMOPMALUU
(U3MYECKOTO COJEP)KAaHUA C MCMOJIb30BAaHUEM HHPOPMAIMOHHO-
KOMMYHHMKATHUBHBIX TEXHOJIOTUH; YMEHHUE OILIEHHMBATh JOCTOBEPHOCTH
MOJy4eHHOU wuH(OpMalMu Ha OCHOBE HWMEIOIIMXCS 3HAHUU |
JOTIONTHUTEIbHBIX ~ MCTOYHHUKOB, YMEHHME  HCIOJIb30BaTh  IpH
BBITIOJIHEHUHM Y4YEOHBIX 33JaHUN HAY4YHO-NOMYJISIPHYIO JIUTEpaTypy
(bu3nuecKoro cojaep)KaHMsl, CIPAaBOUYHbIE MaTepUaibl, PECYpPChl CETU
Wnrtepner; BnageHue 0a30BBIMM  HaBBIKAMHM  NpeoOpa3oBaHUs
nHpOpMaUM W3 OJHOW 3HAKOBOW CHUCTEMBI B JIPYryl0; YMEHHE
co3ZaBaTb COOCTBEHHbIE IMCHMEHHBIE M YCTHbIE COOOIIECHHS Ha

OCHOBE I/IH(bOpMaI_[I/II/I N3 HECKOJIbKHMX HCTOYHHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO ®U3UKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
1 MEXAHUWYECKUE SABJIEHUA
1 Mexannueckoe BWKeHue. MarepuanbHas Touka. Cuctema  oTcuéra.
OTHOCHUTENBHOCTD ABHXKEHUS
PaBHOMepHOE 1 HepaBHOMepHOe aBHKeHue. CpenHsis ckopocTb. Popmyna i
1.2 BBIYMCIIEHUS CpeHeN ckopocTu: v = S/t
PaBHOMepHOE mpsIMOJIMHENHOE ABMKEHUE. 3aBUCUMOCTh KOOPAMHATHI Tela OT
BPEMEHH B CIIydae PaBHOMEPHOTO MPSMOJMHENHOTO JIBUKECHHUS:
13 (1) =x, +ut
I'padukn 3aBHCHUMOCTH OT BpPEMEHU JJSI TMPOEKIHMH CKOPOCTH, MPOEKIUU
MepeMENIeHus, MyTH, KOOpPAMHATBI NPU PABHOMEPHOM IPSMOJIMHEINHOM
JBUKEHUN
3aBUCUMOCTh KOOpPJAMHATHl TEJla OT BPEMEHHM B CIydae PaBHOYCKOPEHHOTO
MPSIMOJIMHENHOTO ABUKEHUS:
£
-Sx(f} =1'.|;|: * f_lﬂx * e
i
@opMynbl Uil MPOEKUHUHM MEPEMELIEHUs, MPOEKUHUU CKOPOCTH U IPOEKLIHH
YCKOPEHHS IPU PABHOYCKOPEHHOM MPAMOJUHEHHOM JIBUKEHUU:
2
1.4 s.(D=uyy,-t+a,- 5
U_\'('f) =Up, T, 1,
a. (r)=canst,
UEIL - UIIL zzaxsx
I'paduky 3aBUCHMOCTH OT BpEMEHHM Ui TMPOEKIUH YCKOPEHUs, MPOEKIUH
CKOPOCTH, IIPOEKIUU IEPEMEILIEHUs, KOOPAUHATBI IIPU PaBHOYCKOPEHHOM
IPSIMOJIMHEHOM JABHKEHUU
CBobGoaHoe maaenue. Popmyibl, ONUCHIBAIOIIKME CBOOOJHOE MaJieHHE Tela I0
1.5 BEPTUKAIM (ABM)KEHHE Tejla BHU3 WM BBEPX OTHOCHUTENIBHO IOBEPXHOCTH

3emnn). I'padukn 3aBUCUMOCTM OT BpPEMEHHU JUIS MPOEKUUH YCKOPEHHS,




MIPOEKIIMM CKOPOCTU M KOOPAMHATHI NpU CBOOOJHOM TaJE€HUU Tejla IO

BEPTUKAIIN

CKopoCTh pPAaBHOMEPHOIO JBIKEHHUs Teja M0 OKpyxHocTh. Hampasienue
CKOpOCTH.

@opmysia g BBIYKCICHHUS CKOPOCTH YEPE3 PAIUYyC OKPYKHOCTH U MEPHUOJ

oOpareHus:
2nR
L=
T

LlenTpocTpeMuTenbHOE YCKOpeHHe. HampaBieHue I[eHTPOCTPEMHUTEILHOTO

1.6 yckopenusi. @opmyrna i BEIYUCICHUS YCKOPEHUS:
2
a. — v
"R
®dopmyra, CBI3BIBAIOIIAS TIEPUO] M YaCTOTY OOpaIeHus:
v = 1
T
Macca. ITnotHOCTh BemecTBa. @opmyia 1l BBIYUCICHHS TIJIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas puzmdeckas BenuuuHa. ClI0KeHrue Chil
1.9 SBnenue nnepuuu. llepseiii 3akoH HeroToHa
Bropoii 3akon HeroToHa:
F=m-da
1.10
CoHanpaBlIeHHOCTh BEKTOpPA YCKOPEHHUS TeJla M BEKTOpa CUJIbI, ICUCTBYIOIIEH HA
TEJI0
Bzaumopenicteue Ten. Tpernit 3akoH HeroToHa:
1.11 F. 21 _Fl—g_
12 Tpenue nokosi U TpeHUe CKONbKEeHUs. DopMyIia i1 BBIYUCIECHUS MOJTYJIS CHUIIbI

TPCHUS CKOJIbXKCHUS:




F_=u-N

Hedopmanust Tema. Ympyrue u Heynpyrue aeopmanuu. 3akoH yIpyroi
nedopmaruu (3akoH ['yka):

LI13| F=f.Al
BcemupHoe Tarorenue. 3akoH BCEMUPHOTO TSTOTEHHUS:
my -1,
F=G. 1 _2
R
1.14 Cuna TsprecTd. Y CKOpeHue CBOOOTHOTO TaICHHUS.
dopmyna JUIsl BBIYUCIEHUS CUJIBI TSHKECTH BONIM3H noBepxHocTH 3emun: F = mg.
JBmxenue mnanet Bokpyr Cosnna. [lepBas kocMudeckass CKOpOCTb.
HesecomocTs u nieperpysku
Nmnynec Tena — BekTopHas puznyecKkas BeJIHurHa.
1.15 P=mo
Nmnynec cuctemsl Ten. U3MeneHue umnysnbsca. MMmynbe cumbl
3aKOH COXpaHEHUs UMITYJIbCa 7151 3aMKHYTOM CUCTEMBI TEJ:
1.16 D=nyUy -+, =const
PeakTuBHOE ABMKEHUE
Mexannyeckasi pabora. @opmyia Jij1sl BBIYUCICHUS PaOOThI CUIIBL:
A=Fscoso
MexaHuyeckasi MOIIIHOCTb:
1.17
vod
St
Kunernueckas u noreHuuanbHas sHeprus. @opmMyiia Ui BBIYUCIEHUS
KMHETUYECKOM dHEPruu:
1.18 2
i
Br= T

TeopeMa 0 KMHETHYECKOM OHCPTHUH. <D0pMyJ1a JIJIsI BRIYMCIIEHUS ITIOTEHITMAILHOM




OHCPI'UH TCJ1a, IOAHATOIO

Hax 3eMuIéii:

E,=mgh

Mexanudeckast SHEPTHUs:

E=E.+E P

1.19 3aK0oH COXpaHEeHHS MeXaHu4eckoi sHeprun. dopmyna 1 3aK0Ha COXpaHEHUS
MEXaHUYECKOM PHEPTUH B OTCYTCTBUE CWII TpeHus: E = const.
[IpeBpareHne MEXaHMYECKOM YHEPTUU MPU HATTUIUH CHJIBI TPEHMUSL.
[TpocThie MeXaHU3MBIL. «30J0TOE TPABUIIOY» MEXAHHUKH.
Peruar. Mowment cunsl: M - FL
VYcnoBue paBHOBECHUS phlyara:
M +M, +..=0

1.20
[ToasmxHbIN 1 HeMOABWKHBIN O0510KU. KITJI mpocThIx MeXaHU3MOB,
n= Aumma

Aﬂrpaqecﬂnaz
JlaBiienue TBEpIOTO TENA.
dopmyna s BBIYUCICHUS JaBJICHHS TBEPIOTO Tena:
_F

P= h

101 JaBnenue raza. AtMocdepHoe JaBiacHuUE.

' I'mapocraTuyeckoe naBiieHHE BHYTPH KHIKOCTH.

dopmyna sl BBIYUCICHUS 1aBJICHUS BHYTPHU KUIKOCTH:
P=pgh+Dx,

1.22 3axoH [lackans. I'mapaBaudeckuil npecc
3akoH Apxumena. @opmyna a1 ONPEACICHHS BbITAJIKUBAIOUIEH CHUJIBI,
JEUCTBYIOLIEH Ha TEJO, HOTPYKEHHOE B KUIAKOCTh WM ra3:

1.23

F_jm. =pgv

Ycnopue niapanus Tena. [1lnaBanue CYAOB U BO3QYyXOIIJIABAHUC




1.24

Mexannueckue KoyieOaHus. AMIUIMTYIA, TEPHOJ W YacToTa KoJeOaHH.

dopmyiia, CBA3BIBAIOLIAS YACTOTY U EPUOJ KOJICOaHU:

1.25

MaremMartnueckuii M NPYKMHHBIM MasaTHUKU. IIpeBpamienue 5sHepruu npu

KOJIEOATEIIFHOM JIBIDKCHUAN

1.26

3aryxaromue Koyiebanus. BernyxneHusie konebanus. Pesonanc

1.27

MexaHU4eCcKHue BOJIHEL HpO}lOJ'II)HI)IG N TIOIICPCUYHBIC BOJIHBI. I[J'H/IH& BOJIHbBI U

CKOPOCTh PaCHpOCTPAaHECHHUS BOJIHBI:

rh=v-T

1.28

3ByK. I'poMKOCTh U BbICOTa 3ByKa. OTpa’keHHE 3BYKOBOM BOJIHBI Ha TpaHMIIE

IByX cpell. IHppa3Byk U ynbTpa3ByK

1.29

Ipakmuueckue pabomol

N3Mepenne cpenHeil MIOTHOCTH BEIIECTBA; apXUMEIOBOW CHIIBI; KECTKOCTH
MPYXUHBL, KOXPOUIIMEHTa TPEHUS CKOJBXKEHUsS; paOOThl CHUJIbI TPEHHS, CHUJIbI
YIPYrOCTH; CpeAHENH CKOPOCTH JBMXKEHHUs Opycka IO HAKJIOHHOW IIOCKOCTH;
yCKOpeHusi Opycka Npu ABM)KEHHMM 0 HAKIOHHOM IUIOCKOCTH; YacTOThl H
nepuosa KoieOaHMH MaTeMaTHYecKOro MAasTHHKA; 4YacTOThl M IepHoAa
Kosie0aHUH MPYKUHHOTO MasiTHUKA; MOMEHTA CHJIbI, JEHCTBYIOLIEr0 Ha phlyar;
paboThl CHJIBI YNPYrOCTH NpU MOABEME Ipy3a C IMOMOIIbIO HEHNOJBH)KHOTO
0110Ka; pabOTHI CUJIBI YIPYTOCTH IPU HOABbEME TPy3a C MOMOUIbIO MOABHKHOIO
Onoxa.

HccnenoBanue 3aBUCHMOCTH apXMMEIOBOM cHibl OT 00BEMA MOrpYKEHHOM
YacTH Teja U OT IUIOTHOCTH >KMJKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIIbI
OT Macchl Teja; CUIIbl TPEHUS CKOJIBKEHHUS OT CHJIbl HOPMAJIbHOTO AAaBJICHUS U OT
poJia MOBEPXHOCTH; CHJIbI YIIPYIOCTH, BO3HHUKAIOIIEH B IpPYXHUHE, OT CTEIECHU
neopmanuu MpyKUHBL, YCKOPEHUs: Opycka OT yIjla HaKJIOHA HalpaBJIIOLICH;
nepuosia (4acToThl) KoJeOaHUH HUTSHOIO MasTHUKA OT JUIMHBI HUTH; IEpuoa
KOJIEOAHUH MPYKUHHOTO MasTHUKA OT MaccChl Ipy3a M >KECTKOCTU IPYKUHBI,
UCCIIeIOBaHNE HE3aBUCHMOCTH TepHoJa KoleOaHWH HHUTSHOTO MasiTHUKAa OT

MacCChI I'py3a. HpOBepKa YCJIOBUSA PABHOBCCHUS pbIUara

1.30

Qusuueckue s6NeHUs 6 nNpupode: TIPUMEPHl JABWKEHUS C Ppa3IMYHBIMU
CKOPOCTSIMU B KHUBOU M HEKUBOI MPUPOJE, NEHCTBUE CUIIBI TPEHHUS B IPUPOLE U

TCXHUKEC, MNPUIHMBbBI W OTJIHBBI, IABWXCHUC IIJIAHCT ConHeyHoi CUCTEMBEI,




PEaKTUBHOE JIBU)KCHHUE JKUBBIX OPraHUM3MOB, pblUard B TEJIC YEJIOBEKA, BIMSHUE
aTMOC(EepHOrO JaBJICHUS HA >KUBOW OpraHu3M, IUIaBaHHE pbIO, BOCIPHITHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMHU4YecKue BOJIHBI, HYHAMH, 3XO

Texnuueckue ycmpoftcmea: CIIMAOMCTpP, AATYHUKU IIOJIOKCHHUA, PACCTOAHUA U
YCKOPCHUA, IAUHAMOMCTpP, I[MOAIIHUIIHWUKH, PAKETbl, pbIyar, HOI[BI/I)KHBIﬁ u

HeHOI[BH)KHBIﬁ 6J'IOKI/I, HAaKJIOHHAsA IIJIOCKOCTb, IPOCTHBIC MCXAHU3MbI B 6I)ITy,

13l cooOIIaroIMecss COoCyAbl, YCTPOWCTBO BOJOIPOBOJAA, TMAPABIMYECKHUN Ipecc,
MaHOMeETp, OapoMeTp, BBICOTOMEp, MOPIIHEBOW HACOC, apEeOMETp, 3XOJIOT,
HCII0JIb30BAaHUE YIbTPa3ByKa B ObITY U TEXHUKE

2 TEITJIOBBIE SABJIEHUA
OCHOBHBIE  TIOJIOKEHUS  MOJIEKYJISPHO-KMHETUYECKOM  TEOpUUu  CTPOCHHS

2.1 BemecTBa. Mojenu TBEPAOTO, KUAKOTO M ra3000pa3HOTO COCTOSIHUI BEIIEeCTBA.
Kpucrannuueckue u amopdHsie Tena

- JBuxenne dyactuil BemiectBa. CBsI3b  CKOPOCTH  JBMXKEHMSI YacTHUIl C

' Temneparypoil. bpoynoBckoe aBmxenue, 1upPyzust

2.3 CmaunBaHuE U KallWJUISIPHBIE SIBJICHUS

2.4 TermoBoe pacimpeHue U coxaTue

2.5 TennoBoe paBHOBecHE

)6 Buytpennsas sneprus. PaGota u Temsomnepenaya Kak cHocoObl H3MEHEHHS

' BHYTPEHHEHN 3HEprun

2.7 Bunel Tenonepenayn: TeMIONPOBOJHOCTh, KOHBEKIUS, U3TyUYEeHUE
Harpesanue wu oxmaxzaenue Ten. KomumdectBo  TemnoTel. Y jaenbHas
TEIUIOEMKOCTbD:

2.8
O=cm(t,—1)
3aKOH COXpaHEHUs SHEPIMM B TEIUIOBBIX Ipoleccax. YpPaBHEHHE TEIIOBOTO
Oananca:

2.9
O +0,+..=0
Hcnapenne n koHueHcauus. M3MeHEeHME BHYTPEHHEH SHEPrUU B IIPOLIECCE

510 WCTapeHuss M KoHAeHcanuu. Kumnenume KuAKOCTH. VYenbHas TemioTa

. napooOpazoBanus: L = Q/m

2.11 Bnaxxnocts Bo3ayxa




2.12

[InaBnenne wu kpucraymsauus. I3MeHeHHEe BHYTPEHHEH DJHEpPruM IIpH

IUIaBJICHUU U KPUCTAJUIU3allH. yI[eJIBHaS'I TCIJIOTA IIJIaBJICHUA

2.13

BHyTpeHnHss dHEeprus cropanus TOIUIMBA. Y IeJbHAs TEIJIOTa CTOPAHMS TOILIMBA:
q=0/m

2.14

[punnuns! padots! Termnosbix aurateneil. KI1/1 rermoBoro apurarens

2.15

Ipakxmuueckue pabomoi

H3mepenne yaenpHOM TEIIOEMKOCTH METAJUIMYECKOTO LWIMHIPA; KOJIHYECTBA
TEIUIOThI, MOJY4YEHHOTO BOJOW KOMHATHOW TeMmIepaTrypbl (QUKCUPOBAHHOM
Macchl, B KOTOPYK OMNYIIEH HAarpeTsli LWIMHAP; KOJHMYECTBA TEIUIOTHI,
OTAAHHOIO HAarpeTbiM LWJIMHIPOM, TOCIE OINYCKaHHsS €ro B BOJY KOMHAaTHOW
TEMIIEpaTypbl; OTHOCHUTEIBHOM BIIAJKHOCTH BO3[yXa; YJEIbHON TEIUIOTHI
mIaBjaeHus JpAa. McecnegoBaHue W3MEHEHHsI TEMIIEpaTyphl  BOJBI  IIPH
pa3IMYHBIX YCIOBUSX; SIBJICHUS TEINIOOOMEHA IPU CMEIIMBAHUM XOJIOJAHOM M

ropsiaeii BOJbI; IpoIiecca HCIapeHust

2.16

Qusuueckue s61eHUs. 8 npupode: TIOBEPXHOCTHOE HATSKEHHE U KallWJUIIpHbIC
SBJIEHUSI B MPUPOJE, KPUCTAIIBI B NpHupoje, uznydenue CoJiHLa, 3aMep3aHue

BOJ0EMOB, MOpCKHE OpH3bl; 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHera

2.17

Texnuueckue ycmpoticmea: KalvUIApbl, TPUMEPbl UCIIOJIB30BAHUS KPUCTAIJIOB,
KUJKOCTHBIM TEPMOMETp, JAaTUUK TeMIIEepaTypbl, TEPMOC, CUCTEMa OTOIJICHUS
JIOMOB, TUIPOMETPBI, IICUXPOMETp, MapoBasi TypOMHA, JBUTATENb BHYTPEHHEIO

CropaHus

OJIEKTPOMAI'HUTHBIE SBJIEHUA

3.1

9J'IeKTpI/ISaI_II/I$I TCII. I[Ba BH A SJICKTPHUYCCKHUX 3apsAa0B

3.2

B3aunmopeiictBue 3apskeHHbIX Tell. 3akoH KynoHna

33

3aKkoH COXpaHCHUS DJICKTPUYCCKOTO 3apsaa

34

3J'IeKTpI/I‘IeCKOe I10JIC. HaprI)KéHHOCTB SJICKTPUYICCKOTO  TIOJIA. HpI/IHLII/Il'I

CYIICPIIO3UIUH IJICKTPUICCKUX moJjien (Ha Ka4CCTBCHHOM ypOBHe)

3.5

Hocurenn QJICKTPUYCCKUX 3apsAd0B. I[eflCTBHe SJICKTPUYICCKOTO TIOJId Ha

QJICKTPHUYCCKUC 3apAbl. HpOBOI[HI/IKI/I " JUDJICKTPUKU

3.6

[TocTosiHHBIN 3neKkTpuyecKuid ToK. JlecTBUs anekTpuyeckoro Toka. Cuia Toka.




Hanpsixenue.
I=q/t,U=A/

DJIEKTPUYECKOE COMPOTUBJICHHUE. Y IETHHOE NEKTPUIECKOE COTIPOTUBIICHHE:

3.7 R = pl/S

38 3akon Oma jyis yyacTka snekrpudeckoi nenu:/ = U/R
[TocnenoBarenbHOE COETMHEHUE MPOBOJHUKOB:
I,=I,: U=U,+U,: R=R +R,

3.9 [TapannensHOE COETMHEHHE MPOBOHIUKOB PABHOTO COMMPOTHBIICHHUS:
U=U;:I=1+1; Rzﬁ.

2 2 2

CMmerranablie COeAMHEHUS TTPOBOTHUKOB

3.10 PaboTa u MomHOCTH AnekTpudeckoro Toka. A = Ult, P = Ul
3akoH J[xoynsa — Jlenna:

3.11 O=I"-R-t

312 OnbiT Opcrena. MarHutHOE TOJI€ MPSAMOrO MPOBOJHHMKA C TOKOM. JIMHUM
MarHUTHOW MHIYKIIHH

313 MarautHoe MoJi€ MOCTOSHHOTO MarfHura. B3anMoaeicTBHE HOCTOSIHHBIX
MarHuToB

3.14 JlelicTBME€ MarHMTHOTO TOJISl Ha MPOBOJIHUK C TOKOM

3.15 Omnbitel @apazes. SBneHue anekTpoMariuTHol nHAykuuu. [Ipasumno Jlenua
Ipaxmuuecxue pabomoi
N3mepenne  ANEKTPUYECKOTO  CONPOTUBIEHHUS  PE3UCTOpPA;  MOUIHOCTH
ANEKTPUYECKOTO TOKA; PabOTHI ANEKTPUIECKOTO TOKA.

3.16 HccnenoBanue 3aBUCMMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE

(pesncmpbl, J'IaMl'IO‘-IKa), OT HAIIPSPKCHUA Ha KOHIIAX MPOBOJHUKA; 3aBUCUMOCTU
CONIPOTHUBJICHUA OT IJIMHBI ITPOBOJHUKA, IJIOMIAANW €TO IMOIICPEYHOTO CCUCHUA U

YACIBHOTO COIIPOTUBJICHHUSL.




[IpoBepka npaBuiia JUisl SIEKTPUUYECKOTO HAIPSDKEHUS IPU MOCIEI0BAaTEIbHOM
COEIMHEHUHU IPOBOJAHMKOB; MpPaBWJIA JUIsl CHJIbI 3JIEKTPUYECKOIO TOKAa IIpU

HapajuieIbHOM COEIUHEHUH ITPOBOAHUKOB (PE3UCTOPHI U JIAMIIOUKA)

Qusuueckue s61eHUs 8 Npupooe: DIEKTPHUUECKUE SBICHHUS B arMmocdepe,

3.17 AIIEKTPUYECTBO >KUBBIX OPTaHU3MOB, MarHUTHOE TOJie 3eMIId, JPei( MOIIOCOB,
POJIb MAarHUTHOTO MOJIS 711 )KU3HU Ha 3eMJle, IOJIIPHOE CUSHUE
Texunuueckue ycmpoucmea: O3IIEKTPOCKON, aMIEPMETP, BOJBTMETP, pPEOCTarT,
CUETYMK  DJIGKTPUYECKOW  DHEPruu,  DJIEKTPOOCBETUTEIbHBIE  MPHOOPHI,
3.18 HarpeBarelbHbIE ANIEKTPOIPUOOPHI (mpumepsl), AJIEKTPUYECKHE
MIpEeIOXPaHUTENH, DJIEKTPOMArHUT, OAJIEKTPOJBHUraTellb IOCTOSHHOTO TOKa,
reHepaTop NOCTOSTHHOTO TOKa
3.19 DnekTpoMarHuTHbIe BoJHEL. [1Ikana smekTpoMarHUTHRIX BOJTH
3.20 JlyueBas monens cBera. [IpsMonnHeiHOE pacipoCTpaHEHUE CBETA
3.21 3akoH oTpaxeHus ceera. [1nockoe 3epkano
3.22 [Ipenomiienne cBeta. 3aKOH MPEIOMIICHHS CBETA
3.23 Hucnepcus ceera
-~ JIunza. Xox nydeid B nuH3e. POKYCHOE paccTOsSIHUE JIMH3BI. OnTHUYecKas cuia
' muH3bl: D = 1/F
3.25 I'na3 xak ontuyeckas cucrema. OnTuueckue npudopsl
Ipakxmuueckue pabomol
###PartHt#lI3Mepenre ONTUYECKONH CHIIBI coOuparomniel JMH3bI, (OKYCHOTO
paccTosHUs cobuparoliei JMH3bI (10 CBONCTBY pPaBEHCTBA pa3MepOB MpeAMeTa U
U300pakeHusl, KOTja MpeAMET PacIHoJIOKEeH B JBOMHOM (oKyce), MmoKa3aTels
3.26 MPEJIOMIICHUS CTEKJIA.
###Par###lccnenoBanue cBoiicTBa M300pa)KeHUS, MOIYYEHHOTO C IMOMOIIBIO
coOuparomiei JTHH3bI; U3MEHEHHUs (POKYCHOTO PACCTOSIHHMSI JBYX CIIOKEHHBIX
JIMH3; 3aBUCHUMOCTH yIJIa MPEIOMJICHUS CBETOBOTO Jy4a OT yrja MaJeHus Ha
IPaHULIE «BO3JyX — CTEKIIO»
197 Qusuueckue s6nenus 6 npupooe. 3atmenus ConHua u JlyHbl, 1Bera Ted,
' ONTHYECKHUE SIBIEHUS B aTMocepe (1BeT Heba, pedpakius, paayra, MUPax)
308 Texnuueckue ycmpouicmea: O4YKH, TepHCKom, ¢oToanmapar, ONTHYECKHUE
' CBETOBO/IBI
4 KBAHTOBEBGIE SAABJIEHUA
4.1 PaguoaktuBHOCTh. Anb(da-, Oeta-, raMma-u3nydeHus. Peakuuu anbga-u Oera-




pacriaga

4.2 OmnsiThl Peszepdopna nmo paccesnuto anbha-vactui. [InanerapHas Monens atoma

4.3 CocraB aToMHOTO0 siipa. 13010

4.4 [Tepuoa monmypacnaga aTOMHBIX SiAEp

4.5 SnepHblie peakiuu. 3aKOHBI COXpAaHEHUS 3aPSA0BOT0 M MAaCCOBOTO YHCEIl
Qusuueckue s61eHUs 8 Npupode: E€CTECTBEHHBIH pPaJMOAKTUBHBIA (OH,

4.6 KOCMHUYECKHE JIy4yd, pPaJUOAKTUBHOE W3JIyYEHUE MPUPOJIHBIX MHUHEPAJIOB,
JeficTBHE paJMOaKTUBHBIX U3JTy4YEHHUI Ha OpraHu3M YeJloBeKa

47 Texnuueckue ycmpoticmea: CIEKTPOCKOI, WHIAUBUAYAJIbHBIN J03UMETp, Kamepa

BI/IJ'II)COHa, AACpHad SOHEPreTuka




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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