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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢Qu3nke Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHs COCTaBJieHA Ha
OCHOBE IOJIOKEHUI M TpeOOBaHMI K pe3yiabTaTaM OCBOECHHsS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3oBaTellbHOW mporpamMMmel, mpenctaBieHHblx B PI'OC OO0, a Takke ¢ yd€Tom
denepanbHOl pabodeil mporpamMmbl BocnuTaHUs W KoHIENImu TpernojaBaHus y4eOHOTO
npeaMera «Pu3ukay.
Conmepxanue  mporpaMMbl 1o (U3UKE  HAmpaBlIeHO  Ha  (OPMHUPOBAHHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYArOIIMXCS W OPraHU3aluI0 H3ydeHHs (U3UKUA Ha
JeATeNbHOCTHON OcHOBe. B mporpamme mo ¢u3uke y4UTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npeamera B peanusanuu TpeboBanuit DPI'OC OOO Kk TMIaHUPYEMBIM JIMYHOCTHBIM U
METanpeIMEeTHbIM  pe3yibTaTaM  OOydeHHus, a  TaKKe  MEXIpPEAMETHbIE  CBS3U
€CTECTBEHHO-HAYYHbIX YU€OHBIX MPEAMETOB Ha YPOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHMsl.
[IporpamMma no Qu3suke ycTaHaBIMBaeT paclpeielieHne y4eOHOro maTepuana Mo rojaam
oOydenus: (o Kjiaccam), TpeajaraeT MPUMEPHYIO TOCIEN0BATEILHOCTh H3YUEHUS TEM,
OCHOBAHHYIO Ha JIOTUKE pa3BUTHUSI MPEIMETHOTO COJepKaHUus M Y4E€Te BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcsl.
Odusuka SABISETCS  CUCTEMOOOpA3YIOIIMM  JUIsl  €CTeCTBEHHO-HAy4YHBIX  Y4eOHBIX
MIPEeIMETOB, MOCKOJIBbKY (PU3NUECKHE 3aKOHBI JIE)KAaT B OCHOBE MPOIIECCOB U SBJIEHUH, N3ydaeMbIX
XUMHEH, Ouosiorued, actpoHomMHed u ¢usndyeckol reorpadueil, BHOCUT BKJIaa B
€CTECTBEHHO-HAYUYHYIO KapTUHY MHpa, NMpeAocTaBiser Harbosee sicHble 00pa3ibl MPUMEHEHHS
Hay4YHOTO METOJa MMO3HAHUs, TO €CTh CII0co0a MOTy4YeHus: JOCTOBEPHBIX 3HAHUNA O MUpE.
OnnHa w3 TIaBHBIX 33734 (U3UYECKOTO 00pa3oBaHUs B CTPYKType oO0Iero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAYYHOM TPAaMOTHOCTHM M HHTEpeca K Hayke Yy
00yJaronuxcs.
N3yuenne ¢usukn Ha 0a30BOM YypOBHE MpENAINoyiaraeT OBJAJACHUE CIEIYIOIIUMU
KOMIIETEHTHOCTSMH, XapaKTEPU3YIOLUIMMHU €CTECTBEHHO-HAyYHYIO IPAMOTHOCTbD:
® Hay4yHO OOBSCHSTDH SIBIICHUS;
® OLIGHUBATh U MOHUMATh OCOOEHHOCTH HAYYHOTO UCCIIEOBAHUS;
® UHTEPHPETUPOBATh JAHHBIE U MCIOJb30BaTh HAy4HbIC JOKAa3aTesIbCTBA IS
MOJTy4E€HHS BBIBOJOB.
Henu u3yueHuss (U3NKUM Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs ONIPEICIICHBI B
Konuenuuu npenogaBanus ydeOHoro npeaMera «Pusnka» B 00pa30BaTENIbHBIX OPraHU3aLUAX
Poccuiickoit ®enepaiuu, peamu3ylOIIUX OCHOBHBIE 0011e00pa3oBaTeNibHbIE MPOTPAMMBL,
yrBepxka€HHOU pemenneM Kosernn MunncrepctBa npocsemieHust Poccuiickoit denepanuun
(mpotokomn ot 3 mekadbpst 2019 r. Ne [TIK-48H).
Heaun n3yyeHus Gpu3nKu:
e npuoOpeTeHHEe HHTEpeca W CTPEeMJIEHUS OOy4alolMXcs K HaydYHOMY H3YYEHHUIO
IPUPOJIBI, PA3BUTHE UX UHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;

® Dpa3BUTHE TMPEJCTABIEHUM O HAaydHOM MeTOA€ TMO3HaHUS U (OpPMHUpPOBAHUE
HCCIIEIOBATENIBCKOIO OTHOLIEHMSI K OKPYXKAIOIINM SIBJICHHSIM;

e (opMupoBaHHE HAYYHOTO MHUPOBO33PEHHUS KaK pe3yibTaTa U3y4e€HUS] OCHOB CTPOCHMS
MaTepuu U (yHIaMEHTAIbHBIX 3aKOHOB (DM3HKHY;



e (opMupoBaHHE MPEACTABICHUNA O POJH (PU3MKH Ul Pa3BUTHS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;
® Dpa3BUTHE NPEACTABICHUH O BO3MOXKHBIX cdepax Oyaymel npodeccnoHaIbHON
JeATEIbHOCTH, CBSI3aHHOM ¢ (PM3MKOH, MOATOTOBKA K JAaJbHEUIIEMY OOyYEHHUIO B 3TOM
HaIpaBJICHUU.
JlocTiokeHre STHX IeNiell mporpamMmbl 1Mo (pU3MKe Ha YpPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHus 00eCIIeUNBACTCS PEIICHUEM CIIEIYIONINX 3aa4:
e npuoOpeTeHHe 3HAHWKA O JAUCKPETHOM CTPOCHHHM BEIIECTBA, O MEXaHUYECKHX,
TETUIOBBIX, DJIEKTPUICCKUX, MATHUTHBIX M KBAHTOBBIX SIBIICHUSX;
e npuoOpeTeHHe YMEHHH ONUCHIBaTh W  OOBICHATH (PU3MUYECKHE SBICHUS C
WCTIOJIb30BAHMEM TIOJTyYSHHBIX 3HAHUI;,
® OCBOGHHE METOJIOB pEIICHHsS MPOCTEHININX pacuyETHBIX 3a7ad C HCIOJIB30BAHHEM
(bU3NIECKUX MOJIEJIeH, TBOPUECKUX U MPAKTHKO-OPHEHTUPOBAHHBIX 3a71ay;
® Dpa3BUTHE YMEHUH HAONIOJATh NPUPOAHBIC SBJICHUS W  BBIOJHITH  OMBITHI,
nabopaTopHble pabOTHl M AKCHEPUMEHTAIBHBIE HCCIEIOBAHUS C HCIIOJE30BAaHHEM
W3MEPHUTEIBHBIX TIPHOOPOB;
® OCBOCHHE MPHUEMOB paboThl ¢ WHbOpMaIuel (PU3NUECKOTo COAepKaHUs, BKIIOYAs
WHPOPMAIIMIO O COBPEMEHHBIX JOCTIDKEHHUSX (GU3WKH, aHaIH3 H KPUTHYECKOE
OlleHHBaHME UH(OpPMaLINY;
® 3HAKOMCTBO €O cepamu MpoheCcCUOHATHHON AEATEIHHOCTH, CBI3aHHBIMU C (DU3UKOH,
Y COBPEMEHHBIMH TE€XHOJIOTHSIMH, OCHOBAHHBIMH Ha JOCTHKEHUSIX (PU3NUYECKOI HAYKH.
Ha usydenne ¢usuku (6a30BbI ypOBEHB) HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
oTBoaUTCS 238 yacoB: B 7 kiacce — 68 yacoB (2 yaca B Henemo), B 8 kinacce — 68 gacoB (2 yaca B
HEJIEIIO), B 9 KJacce — 102 yaca 3 yaca B HEJIEIIO).
[Ipemaraemerii B mporpamme 1o Gu3HMKe MepeueHb Ja00paTOPHBIX padOT U OMBITOB HOCHT
pEeKOMEHAATENbHBIA XapaKTep, YYUTENb JelaeT BBIOOp MpoBeneHus IabopaTopHbIX padoT u
OTIBITOB € YY4ETOM MHIUBUIYAIbHBIX 0COOEHHOCTEH 00yJaroluXcsl, CIIUCKA SKCIIEPUMEHTATBHBIX
3aJlaHu, MpeiaraéMbIX B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'0 AK3aMeHa Mo (pusmke.

COJEPKAHUE OBYYEHUA

7 KIIACC
Paspnen 1. ®dusuka u e€ poJib B NO3HAHUHU OKPYKAKOLIIEr0 MUPA.

®uzuka — HayKa o mpupoje. SBineHus npupoabl. Ou3ndeckue sSBICHUS: MEXaHUUYECKUE,
TEIUIOBbIE, SJICKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIC.

Ouznyeckue BenMuuHBL W3mepeHue ¢usnueckux BenuuuH. Du3nyeckue MNpUOOPHI.
[TorpemHocTs u3MepeHnit. MexayHapoHasi cucTeMa eIMHUII.

Kak ¢usuka u apyrue ecrecTBEHHbIE HAyKH H3y4daloT mpupony. EcTecTBeHHO-Hay4HBIN
METO/ TO3HAHUS: HAONIOJeHHe, IMOCTAHOBKA HAyYyHOTO BOMPOCA, BBIABIWKEHHE THIIOTES,
OKCIEPUMEHT IO TPOBEPKE THUMNOTe3, O0OBsAcHeHHe HabmogaeMoro seieHus. OnucaHue
(bu3MYECKUX SABJICHUN C IOMOUIBIO MOJIENIEH.

Jemoncmpayuu.

1. MexaHuueckue, TEIJIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIEC SIBIICHHUS.

2. ®usnueckue MpUOOPHI U TPOIEAYypa MPSMBIX H3MEPEHUN aHAJIOTOBBIM U IU(PPOBHIM

puOOpOM.



Jlabopamopuwvie padbomot u onvimel.

1. OmpeneneHue NEHBI IEICHUS ITKATBl H3MEPUTEIHLHOTO MPUOOpa.
N3mepenue paccTossHUM.

W3mepenne 00bEMa JKUAKOCTH U TBEPOTO Tea.

Omnpenenenne pa3MepoB MalbIX TEl.

e W

N3mepenue temmeparypbl OpH TMOMOIIM JKUIAKOCTHOTO TEepMOMETpa M JaTdyMKa
TEMIEPATYPHI.
6. IlpoBeneHue uccienoBaHUS MO IPOBEPKE T'MIOTE3bI: JAJbHOCTh IMOJIETA IIAPHUKA,
MYLEHHOI0 TOPU30HTAIBHO, TEM 0O0JIbIlIE, YeM OOJIbIIIE BHICOTA ITYCKA.

Paznea 2. [lepBoHauyasnbHble CBeJleHUS 0 CTPOCHUH BellecTBA.

CrpoeHue BelecTBa: aTOMbl W MOJEKYJbl, HUX pa3Mmepbl. ONbITHL, JI0Ka3bIBAIOILINE
JMCKPETHOE CTPOCHHE BEIECTBA.

JIBukeHue yacTul] BemiecTBa. CBSI3b CKOPOCTH JBMKEHHMSI 4YacCTUI] C TEMIEpPaTypoOu.
BbpoyHnoBckoe naBuxenue, muddys3us. BzaumoneicTBue dYacTHI] BEHIECTBA: MPUTSIKEHUE U
OTTAJIKUBaHUE.

ArperaTHble COCTOSIHMSI BEIECTBA: CTPOGHHME Ta30B, JKUAKOCTEH M  TBEPABIX
(kpucTaymuinueckux) Ten. B3aumocBs3bp Mexay CBONMCTBAMHU BEILIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX M UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHueM. OcoOeHHOCTH arperaTHbIX COCTOSHUI
BOJIBI.

Jemoncmpayuu.

1. HabGmronenue GpOyHOBCKOTO JIBHKCHUS.

2. HaOmonenune nuddys3un.

3. HaGmionenue siBieHU, OOBSICHAIOMUXCS MPUTSHKEHUEM WU OTTATKUBAHMEM YaCTHI]

BEILIECTBA.

Jlabopamopnuie pabomel u onvimel.

1. Ormenka quameTpa aToMa METOJIOM PAZIOB (C UCTONIb30BaHUEM doTorpaduii).

2. OmbIThl O HAOJIOJICHUIO TEIJIOBOTO PACIIMPEHUS Ta30B.

3. OnbIThl O OOHAPYKEHUIO ACUCTBUS CUIT MOJIEKYJISIPHOTO MPUTSKEHUS.

Paznen 3. /IBu:keHue U B3auMoAecTBHE TeJl.

Mexanuueckoe aBMxeHuEe. PaBHOMepHOe U HepaBHOMEpHOE JBUKEHHE. (CKOpOCTb.
Cpennsisi CKOPOCTh IPY HEPABHOMEPHOM JIBUKEHHH. Pacu€r myTu 1 BpeMeHU IBUKEHHUS.

SBnenue wHepuuu. 3aKOH HHepuuU. B3aumonelcTBue Tesl KaK NpPUYMHA W3MEHEHUs
CKOpPOCTH JBWKEHMs Tel. Macca kak Mepa umHepTHOocTH Tena. IlnotHocTs BemiectBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYII B €JMHHIIE 00bEMa BELIECTBA.

Cuna Kak XapakTepucTuka B3aumojerctBus Tten. Cuiia ynpyrocth U 3akoH ['yka.
N3mepenue cuiibl ¢ MOMOIIBIO JAUHAMOMETpA. fIBi€HHE TAroTeHUss W cuia TsoxkecTd. Cuiia
TSDKECTH Ha Apyrux IaHerax. Bec tenma. HeBecomocTs. CroxeHue cuil, HampaBJI€HHBIX I10
onHOH npsmoii. PaBHozelcTByromas cui. Cuna TpeHus. TpeHHe CKOJIBKEHUS U TPEHUE MOKOSL.
Tpenue B mpupoae U TEXHUKE.

Hemoncmpayuu.

Habmronenne MexaHu4ecKoro TBHKEHHS Tela.

N3mepenune ckopocTy MpSMOJIMHENHOTO IBHKEHHUS.
Habnronenue sBiIeHMS] HHEPITHH.

Habmonenne n3MeHeHus: CKOPOCTH MPH B3aUMOJICHCTBUU TETI.
CpaBHeHuE Macc 10 B3aUMOJIEHCTBHIO TEIL.

o Vs WNPE

CnoxeHnue CHJI, HAITPAaBJICHHBIX I10 OJIHOM HpHMOﬁ.



Jlabopamopuwvie padbomot u onvimel.

1. OmpeneneHne CKOPOCTH PAaBHOMEPHOTO ABM)KEHHS (IIApUKa B KUJIKOCTH, MOJEIH
AIIEKTPUYECKOTO aBTOMOOMUJIS U TaK JIAJIee).

2. OmnpezneneHue cpeaHe CKOPOCTH CKOJIBKEHUS OpycKa WM IIapuKa MO HAKIOHHOMN
IIJIOCKOCTH.

3. Omnpexenenue MIOTHOCTH TBEPAOIO Tea.

4. OnbITHI, IEMOHCTPUPYIOIINAE 3aBUCHMOCTh pacTsHKeHHS (AeopMarum) MpyKHHBI OT
MIPUIIOKEHHOMN CHUJIBI.

5. OnbIThl, JEMOHCTPUPYIOLIUE 3aBUCUMOCTb CHUJIbI TPEHUSI CKOJIBKEHHS OT Beca Tejla U
XapakTepa COIPUKACAIOIINXCS IOBEPXHOCTEH.

Pa3nen 4. laBnenue TBEPABIX TeJl, AKUAKOCTEH U ra3oB.

JaBnenue. CriocoObl yMEHbILIEHUS U YBEIMUEHUS AaBiieHus. JlaBieHue ra3a. 3aBUCUMOCTh
JaBJIEHUA Tra3a oT 00béMa, Temnepatypsl. Ilepenaua naBneHuss TBEPABIMU TEIaMH, KUJIKOCTIMU
u razamu. 3akoH [lackans. IIHeBMaTHUeckue MamMHBI. 3aBUCUMOCTH JABJICHUS KHUAKOCTU OT
rnyounbl.  ['wppocratmueckuit  mapagokc. CooOmaromuecs — cocynsl.  ['mapaBimdeckue
MEXaHU3MBI.

Atmocdepa 3emnu u atMmochepHoe naieHue. [IpUuuHBI CyleCTBOBAaHUS BO3AYIIHOU
o6onoukn 3emmu. OnbiT Toppuuennu. M3mepenue armocdhepHOro maBiieHHS. 3aBUCHMOCTH
aTMOC(epHOro JaBJIeHHS OT BBICOTHI HaJx YypoBHeM Mops. [Ipubopbl s u3MepeHus
aTMOC(hepHOTO TaBJICHHS.

JleiicTBHE KUJIKOCTU U Ta3a Ha MOTPYKEHHOE B HUX TeJl0. BrITankuBaromias (apxumMe0Ba)
cuna. 3akoH Apxumena. [naBanue ten. BoznyxomiaBanue.

Hemoncmpayuu.
3aBUCHUMOCTb JIaBJICHUS Ta3a OT TEMIIEPaTyphI.

[lepenava naBiaeHUS )KUIKOCTBHIO U Ta30M.

Coo0mmarommecs: CoCybl.

I'mapaBnuueckuit nmpecc.

[IposiBnenue aericTBUS aTMOC(HEPHOTO TABICHHUSL.

3aBUCHUMOCTh BBITAIKUBAIOLIEH CHUJIBI OT 00bEMa NOrPYKEHHOM wYacTH Tela M
IJIOTHOCTH KUAKOCTH.

SN

PaBeHCTBO BBITANIKMBAIOIIEH CUIIbI BECY BBITECHEHHOU KUIKOCTH.

8. VYcnoBue 1uIaBaHUs TeN: IUIABaHUE WJIM TOTPY)KEHHE Tell B 3aBUCHUMOCTU OT
COOTHOUIEHUS IVIOTHOCTEH TeJa U KUIAKOCTH.

Jlabopamopnuie pabomul u onvimel.

1. HccnemoBaHue 3aBUCMMOCTH Beca Tella B BOJIe OT 00bEMa MOrpyKEHHON B KUIAKOCTD
YacTH TeJa.

2. OmnpeneneHue BBITAJKUBAIOLIECH CUJIbI, JEHCTBYIOLIEH Ha TeNO, MNOTPYXKEHHOE B
KUAKOCTb.

3. IlpoBepka HE3aBUCHMMOCTH BBITAIKMBAIOUICH CHJIBI, JEHCTBYIOUIEH Ha TENO B
XKUJKOCTH, OT MACCHI TEJA.

4. OnbIThl, IEMOHCTPUPYIOLIKE 3aBUCUMOCTb BBITAJIKMBAIOLIEH CHIIbI, AEMCTBYIOIIEH Ha
TEJIO B *KHMJIKOCTH, OT 00bEMa NOTPYKEHHON B KUJIKOCTh YaCTH Tea U OT MJIOTHOCTH
KUIKOCTH.

5. KoHcTpyupoBaHue apeomeTpa WIM KOHCTPYHPOBAHHME JIOJKM M OIpEIEJICHUE €€
I'PY30I10AEMHOCTH.



Paznea 5. PaGora u MomHoOCTb. JHEpIrus.

Mexanunueckasi pabota. MOITHOCTb.

[Ipocthie MexaHu3Mbl: pblyar, OJOK, HakJIOHHas IUIOCKOCTh. IlpaBmiio paBHOBecus
poryara. [IpuMeHeHne mpaBuiia paBHOBECHSI phlyara K OJIOKY. «30JI0TO€ MPaBHIIO» MEXaHUKH.
KIIJ nmpoctbix Mexanu3MoB. [IpocTble MEXaHU3MBI B OBITY U TEXHHUKE.

Mexannueckas sHeprus. Kunermueckas W noTreHUuainbHas 3Heprus. I[lpeBpamenne
OJIHOTO BUJa MEXaHUYECKOM 3HEPruu B APYyroil. 3aKOH COXpaHEHUS IHEPIUU B MEXAHUKE.

Jemoncmpayuu.

1. IIpumepbl NPOCTHIX MEXAHU3MOB.

Jlabopamopubvie padomot u onvimel.

1. Ompenenenne pabOTHl CHJIBI TPEHHUS NpPU PABHOMEPHOM JBMKEHHUU Teja II0

TOPU30HTAIBHON IOBEPXHOCTH.

2. HccnenoBaHue yCIIOBUM paBHOBECHS pblyara.

N3mepenune KII/] HaKJIOHHOM TIOCKOCTH.

w

4. H3ydeHue 3aKOHA COXPAHEHHUS MEXaHUYECKOW SHEPTHUU.

8 KVIACC

Pa3znen 6. TensioBble siBJIeHUA.

OCHOBHBIE TOJIOKEHUS MOJIEKYIISIPHO--KUHETHYECKOM TEOPHUH CTPOEHUS BelecTBa. Macca
U pa3Mepbl aTOMOB U MoJieKyl. OIbIThl, TOATBEP)KIAIOIINE OCHOBHBIE IOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON TEOPHH.

Mogenu TBEPAOTO, )KUAKOTO U ra3000pa3HOT0 COCTOSIHHMM BemecTBa. Kpucrammueckue u
amopdusbie Tena. OObsICHEHNE CBOWCTB T'a30B, )KUIKOCTEH B TBEPABIX TEJI HA OCHOBE MOJIOKEHUHN
MOJIEKYJISIpHO--KUHETHUeCcKol Teopun. CMmauuMBaHWE U KalWUISpHbIE SBIEHUA. TermaoBoe
paciiupeHue u cxxaTue.

Temneparypa. CBsi3p TemmepaTypbl CO CKOPOCTbIO TEIUIOBOTO JBM)KEHMSI YaCTHII.
Buytpennsis sHeprus. CnocoObl H3MEHEHHUsS BHYTPEHHEM »SHEpruu: Tervionepenada u
coBeplieHre padboThl. Bupl Temionepenaun: TEIIONPOBOAHOCTb, KOHBEKIIHS, U3TyYeHHE.

KonuuectBo TeminoTel. YenbHas TEIUIOEMKOCTh BelIecTBa. TemiooOMeH U TeIoBOe
paBHOBecHe. YpaBHEHHUE TeIUIOBOTo OanaHca. [lnaBneHue u oTBepleBaHHE KPUCTAILTUYECKHX
BEIIECTB. YJenpHas Temiora IuiaBieHus. [lapooOpazoBanue u koHzaeHcanusi. lcmapenue.
Kunenue. YnenbHas TtermioTa mnapooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KHICHHUS OT
aTMOC(EepHOTO JTaBICHHUS.

BrnaxHocTh Bo3ayxa.

DHeprus TOIUIMBA. Y IelbHAs TEIJI0Ta CrOPAHUSL.

[Ipunnunsr padotsl TeruoBbix aBurareneit KIIJ[ temmoBoro nBuratens. TeruioBbie
JIBUTATEIN U 3all[UTa OKPYXKAIOUIEH Cpebl.

3aKOH COXpaHEHUs U MPEBPAILCHUs SHEPTHH B TEIUIOBBIX MPOLECCaX.

Hemoncmpayuu.

Habnronenue OpoyHOBCKOTO JIBMKEHHUSL.

Habmronenue nuddysum.

Habmronenue sBiaeHU cMadyiBaHUS M KAMWIJUTSIPHBIX SIBJICHHM.

Habnroenue TemnoBoro pacimupeHus Te.

W3meHenne naBieHus ra3a npyu U3MEHEHUU 00bEMa U HarpeBaHUU WU OXJIAXKICHUU.
[IpaBuna u3smepeHus TeMrneparypsl.

Buas! Tennonepenauu.

NowuswN e



8. OxuaxjaeHue npu COBEpPIICHUU PaOOTHI.

9. HarpeBanue npu coBepiieHUy pabOThl BHEIIHUMHU CHIIAMHU.

10. CpaBHEHUE TEIIOEMKOCTEN Pa3INYHBIX BEILECTB.

11. HabGmroieHne KUTeHusl.

12. HaGmnroieHre mocTosTHCTBA TeMIIEpaTyphl MPH TJIaBJICHUH.

13. Mogenu TenaoBbIX IBUTaTENEN.

Jlabopamopubvie padbomot u onvimel.

1. OmnbITH IO OOHAPYKEHUIO JCWCTBUS CHII MOJIEKYJISIPHOTO TIPUTSHKCHUSI.
OnpIThI 10 BhIpAIIMBAHUIO KPUCTAJIOB IOBAPEHHOM COJIM WJIM caxapa.

3. OnbIThI O HAOTIOIEHHUIO TEIUIOBOTO PACUIMPEHUS T'a30B, )KUIKOCTEH U TBEPIBIX TEIL.
4. OrmpeneneHne TaBJIeHUS BO3ayXa B OaJJTIOHE IIMPHUIIA.
5. OmbITB, JEMOHCTPHUPYIOIIHAE 3aBUCUMOCTH JaBIICHUS BO3JyXa OT €ro o0béma u

HarpeBaHus WIM OXJIaKICHUSI.

6. IlpoBepka THMOTE3bl JIMHEWHOW 3aBUCHMOCTH JUIMHBI CTOJOMKA IKUJIKOCTH B

TEPMOMETPHUUECKOMN TPyOKE OT TEMIIepaTyphbl.

7. HalGmionenue u3MeHeHHs] BHYTPEHHEW 3HEPTHUM Tella B pe3yibTaTe TeIyionepeaayu u

paboTHl BHEIIIHUX CHIL.

8. HccnenoBaHue siBIEHUS TEIJIOOOMEHA MTPH CMEUIMBAHUK XOJIOIHOM U ropsiuei BOAbI.

9. OmpezneneHue KOJUYECTBA TEIUIOTHI, IOJYYEHHOTO BOJOM NpHU TEIMIOOOMEHE ¢

HarpeThiM METATMIECKUM ITUTUHAPOM.

10. Onpenenenue ynenbHON TEIUIOEMKOCTH BEILIECTBA.

11. UccnenoBanue mpouecca uCnapeHus.

12. Onpenenenre OTHOCUTEIBHOM BJIAXKHOCTH BO3/yXa.

13. Onpenenenue yaenbHON TEIUIOTHI IUIABJICHUS JIbJA.

Pa3znen 7. diiekTpruyeckne 1 MAarHuTHbIE SIBJICHUSI.

OnekTpuzanusa Tel. J[Ba poja 3JIEKTpUYECKHX 3apsaiaoB. B3anMmonencTBHe 3apsiKEHHBIX
ten. 3akoH KyrnoHna (3aBUCHMOCTB CHJIBI B3aMMOJCHMCTBUS 3apsSHKEHHBIX TEI OT BEJIUYUHBI
3apsAZI0B U PACCTOSIHUS MEXK]Y TEIaMH).

Onekrpuueckoe noJsie. Hanpspk€HHOCTh anekTpuueckoro noss. [IpuHuun cyneprno3unuun
AIIEKTPUYECKHX MMOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snektpuyeckux 3apsaoB. DJIEMEHTApHBIN 3ieKTpudeckuid 3apsia. CtpoeHue
atoma. [IpoBoOJHMKY U TUAIIEKTPUKHU. 3AKOH COXPAHEHHUS SJIEKTPUUYECKOTO 3apsiaa.

DNEKTPUYECKUA TOK. YCIOBHUS CYIIECTBOBAHUSA 3JIEKTPUUYECKOro ToKa. McTouHukm
MOCTOSIHHOTO TOKa. JlelCTBUA AIEKTPUYECKOrO0 TOKa (TEIJIOBOE, XUMHUYECKOE, MAarHUTHOE).
DNEeKTPUYECKUN TOK B J)KHMJIKOCTSX U ra3ax.

Onektpuueckas nenb. Cunma Toka. DiekTpuueckoe HampspkeHue. ConpoTHBICHHE
MPOBOJIHMKA. YJEJIbHOE CONPOTUBIICEHHE BellecTBa. 3akoH OMa uig  yyacTKa LEMH.
[TocnenoBarenbHOE U apaIIEIbHOE COEUHEHNE TPOBOJHUKOB.

PaGota u MoIHOCTH 3MEeKTprYecKoro Toka. 3akoH Jlxoyns—JleHna. DnekTpudeckue emnu
Y IOTPEOUTENH IEKTPUUYECKOM dHeprun B ObITy. KOopoTkoe 3aMbIKaHHeE.

[locTrosiHHble MarHuThl. B3anMoaeicTBHE TOCTOSHHBIX MAarHMTOB. MarHutHoe moJe.
MarnuTHO€e noJie 3eMJIM U €ro 3HaueHHe [ Ku3HU Ha 3emie. OnbIT Dpcerena. MarHutHoe noJjie
ANEKTPUUECKOTO TOKa. [[puMeHeHne 3eKTpOMaraHuToB B TeXHUKe. JleiicTBUe MarHUTHOTO MOJIs
Ha TPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelb IMOCTOSIHHOrO Toka. Mcnonb3oBaHue
AJIEKTPOJIBUTaTeNel B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.



Oneitel  @apapness. SIBieHue  snekTpomMarHuTHOM  uHaykuuu. IlpaBuwio  Jlenuna.
OnekrporeHeparop. CrnocoObl TOJYyYEHUS] DIIEKTPUUECKOM HSHEPruu. ODIEKTPOCTAHIMU Ha

BO306HOBJI$ICMLIX HCTOYHHKAX SHCPI'UH.
Jemoncmpayuu.

WS RWNRE
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DnekTpu3aus Tel.

JIBa posa 3MEeKTpUYECKUX 3apsA0B U B3aUMOJICHCTBUE 3apsKEHHBIX TEJl.
YCTpOUCTBO U IEHCTBHE IEKTPOCKOTIA.

DneKTpocTaTUuecKas HHIYKIHS.

3aKOH COXpaHEHUsI DJIEKTPUUECKUX 3apsI0B.

[IpoBOJHUKY U TUAIIEKTPUKU.

MoenupoBaHi€e CUIIOBBIX JIUHHUM 3JIEKTPUUYECKOTO TOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBHS SIIEKTPUYECKOTO TOKA.

. DIIEKTPUUECKHI TOK B KUIKOCTH.

. I'a30BBI11 pa3ps.

. I3mepenune cuiibl TOKa aMIepMETPOM.

. I3mepenue 31eKTpuiecKkoro HampsHKeHUS BOJTBTMETPOM.

. Peocrar n mara3uH conpoTHBIICHHAM.

. BaumoelicTBre TOCTOSHHBIX MArHUTOB.

. MoaenupoBaHre HEBO3MOXKHOCTH Pa3CIICHUsI TIOJIIOCOB MarHuTa.

. MoaenupoBaHre MarHUTHBIX MOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnsIT Dpcrena.

. MarauTHO€ 1oJie TOKa. DJIEKTPOMArHur.

. JlelicTBME€ MarHMTHOTO MOJISl HA MPOBOIHUK C TOKOM.

. DIIEKTPOIBUTATEIH TIOCTOSIHHOTO TOKA.

. UccnenoBanue siBIEHUS SJIEKTPOMArHUTHON WHIYKITHH.

. OnbiTel Dapajes.

. 3aBUCUMOCTD HaIPaBJICHUS WHIYKITAOHHOTO TOKA OT YCIOBHUM €r0 BO3HUKHOBEHHSI.
25.

BHeKTporeHepaTop IIOCTOAHHOI'O TOKA.

Jlabopamopnwie pabomel u onvimel.

o vk wnNeE

10.
11.
12.

OMBITHI 110 HAOJIFOICHUIO YJICKTPU3AIUN TE HHAYKIIMEH W IPU COMPUKOCHOBEHHH.
HccnenoBanue ASHCTBUS AIEKTPUYECKOTO TIOJIS Ha TPOBOIHUKHU M TUDJICKTPUKH.
COopka u mmpoBepKa pabOThI AIEKTPUIESCKOH SN MOCTOSTHHOTO TOKA.

N3mepenue u perynupoBaHUe CUITbI TOKA.

N3mepenue u perynupoBaHue HaMPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UIYIIETO YePE3 PEIUCTOP, OT COMPOTUBIICHHS
pe3ucTOpa U HANPSDKCHUS Ha PE3UCTOPE.

OnbITel, JEMOHCTPUPYIOUIUME  3aBUCUMOCTb  3JEKTPUYECKOTO  CONMPOTHUBIICHUS
MIPOBOJIHUKA OT €r0 JJIUHBI, MJIOIIAU NONEPEYHOTO CEUEHHS U MaTepHaa.

[IpoBepka mnpaBuiia CIOKEHUSI HANPSDKEHHM NpU MOCIEAOBATEIIbHOM COEIMHEHUU
JIBYX PE3UCTOPOB.

[IpoBepka npaBumna A CUIIbI TOKA MIPU NapAJIIEIBHOM COEAMHEHUHU PE3UCTOPOB.
Omnpenenenre pabOTHI AIEKTPUIECKOTO TOKA, UIYIIETO YePE3 PE3UCTOP.

Ornpenenenre MOUTHOCTH 3JIEKTPUUYECKOTO TOKA, BBIACISIEMON Ha PE3UCTOPE.
HccnegoBanue 3aBUCUMOCTH CHUJIBI TOKA, UAYHIETO Yepe3 JIAMIOYKY, OT HampsHKEHUs
Ha Hew.



13. Onpenenenue KIIJ] narpeBarens.

14. MccnenoBaHue MarHUTHOTO B3aUMOJIEHCTBUS IIOCTOSIHHBIX MArHUTOB.

15. 3yyeHne MarHMTHOIO II0JIsI IOCTOSIHHBIX MArHUTOB IpU UX OOBEAWHEHUU W
pa3aelIeHuN.

16. MccnenoBanue IeMCTBHS SJIEKTPUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

17. OnbITbl, AEMOHCTPUPYIOLINE 3aBUCUMOCTb CHJIbI B3aUMOJAEUCTBUS KATYIIKH C TOKOM U
MAarHuTa OT CWJIbI TOKa W HAIPABJICHUs TOKA B KaTYIIKE.

18. M3ydeHne neicTBUS MarHUTHOTO MOJIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyrpoBaHue U u3ydeHue padboThl 3JEKTPOABUTATENS.

20. Uzmepenne KII/I snmekTpoaBUraTeIbHOW yCTaHOBKHU.

21. OnbITHl MO MCCIIEOBAHUIO SIBJICHUS DJIEKTPOMAarHUTHON MHAYKIUHU: HCCIIEOBaHHUE
M3MEHEHNH 3HA4YE€HUsI M HAIIPABJICHUS NHAYKIIUOHHOTO TOKa.

9 KJIACC

Paszpnen 8. Mexanuveckue siBJICHH.

Mexanndeckoe nBukeHHe. MarepuanpHas Touka. Cucrema otcuéra. OTHOCHTEIBHOCTh
MEXaHWYECKOTO JIB)KEHMs. PaBHOMepHOe mnpsMoiuHeHHoe nABukeHue. HepaBHomepHOe
npsiMoJiuHeitHoe JBmkeHue. CpeaHsisi ¥ MTHOBEHHAs CKOpPOCTh Tejla IMpU HEPaBHOMEPHOM
JIBIDKCHUH.

VYckopenue. PaBHOyckopeHHOE TipsiMosinHelHOe aBkeHne. CBoOoHOe manenne. OmnbIThI
lanunes.

PaBHOMEpHOE ABMXKEHHE TIO OKpYXKHOCTH. [lepron u yactorta oOpamieHus. JIluHeiHas u
YIJIOBAsi CKOPOCTH. LIeHTpocTpeMuUTEIbHOE YCKOPEHHE.

ITepBriit 3akoH Herotona. Bropoit 3akon Herotona. Tpetuii 3akoHn Herotona. [IpuHiun
CYIIEPIIO3UIINHU CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHs: Cuiia TPEHHUSI CKOJIBKEHUS, CUjla TPEHHS
MIOKOs1, APYTUE BUABI TPEHUSI.

Cuna TsKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOPEHHE CBOOOJHOIO TMaJeHUs.
JBxenne mnaHer Bokpyr Connua. IlepBas kocmuueckass ckopocTb. Heecomocts u
Meperpy3KH.

PaBHOBecue MarepuanbHO TOUkH. AOco0THO TBEPIOE Teno. PaBHOBecue TBEPAOTO Tena
C 3aKpEeIUIEHHOM OChIO BpaunieHusi. MomeHT cuiibl. LleHTp TsxecTu.

Nmnynse Tena. U3menenune umnyinbca. Mmnynbe cuiibl. 3aKOH COXPAaHEHHUS] MMITYJIbCA.
PeakTuBHOE NBHXKEHUE.

Mexanuyeckass pabota U MOIIHOCTb. PaGoTa cunm TsbkectH, ynpyroctd, TpeHusi. Cs3b
sHepruu U paboTel. [loTeHIManbHas SHeprus Tena, MOTHATOrO HaJ MOBEPXHOCTHIO 3EMIIU.
[loreHunaneHas 3Heprus cxxarod npyxxunsl. Kunetnueckas sneprus. Teopema 0 KUHETUYECKOMN
SHEPruu. 3aKOH COXpPaHEHUsI MEXaHUYECKON IHEPTUU.

Jemoncmpayuu.

1. HabmroneHue MEXaHU4YEeCKOTO JIBIKEHHS Tella OTHOCUTEIBHO Pa3HBIX TEJ OTCUETA.

2. CpaBHeHHE MyTE€Hl M TPACKTOPUHA JBHKEHHUSI OJHOTO M TOTO K€ Tela OTHOCUTEIBHO

Pa3HBIX TeJl OTCYETA.

3. H3mepeHue CKOpPOCTH M YCKOPEHUS MPSMOIMHENHOTO IBUKEHHUSL.

4. HccnepoBaHue NPU3HAKOB PABHOYCKOPEHHOTO JIBHKECHHUS.

5. HaGmroneHnue ABMXEHHS TeNa MO OKPYKHOCTH.



6. HaOnronenue MexaHMYeCKHX SIBJICHUHN, IPOUCXOSIINX B cUcTeMe oTcuETa «Temexkay
npu e€ paBHOMEPHOM U YCKOPEHHOM JBH)KEHHH OTHOCHUTENFHO KaOMHETa (PU3HKH.

7. 3aBUCUMOCTb YCKOpPEHUS TeJla OT MAcCChl TEJa U ACUCTBYIOIIEH HAa HETO CUJIBI.

8. Habmionenue paBeHCTBa CHII IPU B3aUMOJCHCTBUU TEJ.

9. H3meHeHue Beca Tena Npyu yCKOPEHHOM JIBUKECHHUH.

10. Ilepenavya nmnysnbca Ipy B3aUMOJACUCTBUH TEIL.

11. IlpeoOpa3oBaHus SHEPTUH MTPH B3aUMOICHCTBUH Tell.

12. CoxpaHeHue UMILYJIbca [IPU HEYIPYTOM B3aUMOJEHCTBUH.

13. CoxpaHeHue UMILyJbca pU a0COJIIOTHO YIPYTOM B3aMMOJEHCTBUM.

14. HabnmoieHue peakTUBHOIO JBUKEHHUS.

15. CoxpaHeHue MeXaHU4ECKOW SHEPTUuu Mpu CBOOOIHOM Ma/ICHUN.

16. CoxpaHeHue MEXaHUYECKOW SHEPTUU MPU JABIKEHUU TeJla Mo/ IeHCTBUEM IPYKUHBI.

Jlabopamopusvie padbomot u onvimel.

1. KoncTpyupoBaHue TpakTa JUIsl pasrOHA M JAJbHEHIIEro PaBHOMEPHOTO JBMKEHUS
HIAPUKA UJIU TEJIEKKHU.

2. OmpeneneHue cpeaHEed CKOPOCTU CKOJIBKEHUS Opycka WM JABMXKEHUS IIapuKa II0
HAKJIOHHOH TUIOCKOCTH.

3. OmnpeneneHue yCKOpEHMs Tella IIPU PAaBHOYCKOPEHHOM JIBM)KEHHMM I10 HAKJIOHHOM
IIJIOCKOCTH.

4. WccnegoBaHue 3aBUCUMOCTH IIyTH OT BPEMEHU MIPU PABHOYCKOPEHHOM JIBIKEHUU 0€3
Ha4yaJIbHOUW CKOPOCTH.

5. IlpoBepka TIHMOTE3Bl: €CIM TNPU PABHOYCKOPEHHOM [JBM)KEHUM O0€3 HaudalbHOU
CKOPOCTH ITyTM OTHOCSTCS KaK psA HEYETHBIX 4YHUCEN, TO COOTBETCTBYIOIIME
IIPOMEKYTKHA BPEMEHU OJIMHAKOBBI.

6. HccnenoBanme 3aBHCHMOCTH CHIJIBI TPEHHUS CKOJIBKEHHUS OT CHJIBI HOPMAJIBHOTO
JABJICHHUS.

7. Omnpenenenue Ko3pPUINEHTA TPEHUS CKOJIbKEHUSL.

Onpenenenne KECTKOCTU NIPYKUHBI.

9. OmpeneneHne pabOThl CHUIBl TPEHUS MPU PABHOMEPHOM JIBUKEHHUH Teja 10

TOPU30HTAJIBHOM MOBEPXHOCTH.
10. Onpenenenne pabOTHl CHIIBI YNPYrOCTH IpU HOAbEME Ipy3a C MCIOJIB30BAaHUEM
HEIOBM)KHOTO U TIOIBMYKHOTO OJIOKOB.

11. V3y4yeHue 3aKOHA COXPaHEHUsI SHEPTUU.

Pazgen 9. Mexannueckue KoJ1e0aHUA U BOJHEI.

KonebarenbHoe nBumxeHne. OCHOBHbBIE XapaKTEPUCTHKHM KojeOaHM: HEpUoJi, 4acToTa,
amIuiMTyna. MartemaTuueckuii M NPYXKUHHBIM MaATHUKK. [IpeBpalenue 5sHeprum Ipu
K0J1e0aTeIbHOM JIBUKEHUU.

3aryxaromue kojebaHus. BeiHyxaeHHble KojeOaHus. Pesonanc. MexaHnuecknue BOJHBIL.
CpolicTBa MeXaHM4ECKHUX BOJH. [Ipo10sIbHEIE M ONIEpEeYHBIE BOJIHBL. J[JIMHA BOJHBI U CKOPOCTb
e€ pacnpoctpaHeHus. MexaHn4ecKue BOJIHBI B TBEPAOM Tel€, CEHCMUYECKUE BOJIHBIL.

3ByK. I'poMKOCTb 3ByKa U BbIcOTa ToHA. OTpaskeHue 3Byka. IH}pa3Byk U yabTpa3ByK.

Hemoncmpayuu.

1. HaOmonenue kojeOaHMii Tes MO/ IeHCTBUEM CHUIIBI TSDKECTH U CHIIBI YIPYTOCTH.

00

2. HaOGmronenue xoneOaHUil rpy3a Ha HUTU U HA TIPY>KUHE.
3. HaOnronenue BBIHYX/IEHHBIX KOJIEOaHUN U pe30HAHCA.
4. PacmpocTpaHeHHe IpOI0JIbHBIX U NOMEPEYHBIX BOJIH (Ha MOJIEIH).



5. HalGnmroneHne 3aBUCHMOCTH BBICOTHI 3BYKa OT YaCTOTHI.
6. AKYCTHYECKHI pe30HaHC.
Jlabopamopusvie padbomot u onvimel.
1. OmnpeneneHue 4acTOThI U Mepruoa KojieOaHui MaTEMaTUUECKOTO MasiTHUKA.
2. OmnpeneneHue 4acTOTHI U MEPUOJIA KOJICOAHHI MPY>KMHHOTO MasiTHUKA.
3. HccnenoBanue 3aBUCUMOCTH TEpHOJa KOJeOaHUW TOJBEIICHHOTO K HHUTH Tpy3a OT
JUTMHBI HATH.
4. HccnepoBaHue 3aBUCHMOCTH IE€pPHOJA KOJICOAHUM MPY>KUHHOTO MAasSTHHUKA OT MacChl
rpysa.
5. IlpoBepka HE3aBUCUMOCTH TEpHOJa KOJCOAHHWI Tpy3a, MOJBEIICHHOTO K HHUTH, OT
MaccChl Ipy3a.
6. OnbITBHl, JAEMOHCTPUPYIOIIUE 3aBUCHMOCTh TiepUoJia KoJeOaHUM MPYKUHHOTO
MasITHUKA OT MacChl Tpy3a U KECTKOCTU MPYKUHBI.
7. W3mepeHune yckopeHHs! CBOOOIHOTO MaJIEHUSI.
Pazjnen 10. DjeKTpoMarHuTHOE MOJI€ U 3JIEKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMAarHuTHOE TMOJIe. DJIEKTPOMArHUTHbIE BOJIHBL. CBOWCTBA 3JIEKTPOMArHUTHBIX
BoJiH. IlIkama 3mekTpoMarHuTHEIX BOJH. VCrop30BaHNe 3IIEKTPOMArHUTHBIX BOJTH JUISI COTOBOM
CBSI3H.
DJieKTpoMarHuTHas npupoa ceera. CKopocTh cBeTa. BoJIHOBBIE CBOWMCTBA CBETA.
emoncmpayuu.
1. CBolicTBa 3IE€KTPOMArHUTHBIX BOJIH.
2. BonHOBBIE CBOKCTBA CBETA.
Jlabopamopnuwie pabomel u onvimel.
1. W3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C MMOMOUILI0 MOOMIIBHOTO TenedoHa.
Pa3nen 11. CBeroBble sIBICHHS.
JlyaeBas mopenb cBera. Mcrounuku cera. IIpsMosMHEtHOE pacnpoCTpaHEHUE CBETA.
3atmenus CousiHna u JIynel. Otpaxkenue cBera. [nockoe 3epkaiio. 3aKOH OTPaKEHUS CBETA.
[Ipenomiienne cBera. 3aKOH mpeaomiieHHs cBeTa. [loaHOe BHyTpeHHee OTpa)K€HUE CBETa.
Hcnonp30BaHue MOJTHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOJIAX.
Jluuza. Xox nyuedr B numH3e. Omntuueckas cuctema ¢oToammapata, MHUKPOCKOINA M
Teneckona. ['1a3 kak ontuyeckas cucreMma. biam3opykocTs U JaIbHO30PKOCTb.
Paznoxxenue 6enoro cseta B criekTp. OnbiThl HptoToHa. Clio)keHHEe CIEKTPaIbHBIX LIBETOB.
Jucnepcus cBera.
Hemoncmpauuu.
[IpsiMonMHENHOE PACTIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonyuenue n300pakeHHit B MIOCKOM, BOTHYTOM M BBIITYKJIOM 3€pKajiax.
[Ipenomiienue cBera.
OnTuyeckuii CBETOBO/I.
Xon nyueit B cobuparomeit JuHs3e.
X0/ nyder B paCcCEUBArOLLIEH JIMH3E.
[Tonyuenue n300pakeHH ¢ TOMOIIBIO JTUH3.
. Ilpunnun aeictBus oToanmapara, MUKPOCKOIIa U TEJIECKOTIA.
10. Mopens rnasa.
11. PaznoxxeHue GEoro CBETa B CIIEKT).
12. TMomyuenue 6e10T0 CBETA MPH CIOKEHUHU CBETA PA3HBIX I[BETOB.

O Nk WwNRE



Jlabopamopuwvie padbomot u onvimel.

1. HccnenoBaHue 3aBUCMMOCTH yIJla OTPaKEHUSI CBETOBOTO JIyya OT yrja IaJeHusl.

2. H3ydeHue xapakTepUCTUK U300paKEeHU MPEAMETA B TUIOCKOM 3€pKaie.

3. HccnenoBaHue 3aBUCMMOCTH YIJla MPEIOMIIEHHUS CBETOBOIO Jy4a OT yIJla NaJeHUs Ha
TPAHUIIE «BO3TYX—CTEKIIO».

[Tonydyenue n300pakeHHI C TOMOIIBI0 COOMPAIOIICH JTUH3HI.

Omnpenenenne GOKYCHOTO PACCTOSIHUS M ONITUYECKOM CHIIBI COOMPAOIIECH JTMH3HI.
OnbIThI 0 Pa3I0KEHUIO OEI0r0 CBETa B CHEKTP.

No v s

OmnbITEl IO BOCTPHATHIO I[BETA MPEIMETOB NPU HX HAOIIOJCHHH Yepe3 I[BETOBBIC
GUIBTPHI.

Pa3nes 12. KBanToBbIC SIBIICHMS.

OmneiTel Pesepdopaa u mianerapnas monens aroma. Monens aroma bopa. Mcnyckanue u
roryionieHue ceera atoMoM. KBaHTel. JInHelyaTsIie CIIEKTPHI.

PamnoaktuBHOCTh. Anbda-, Oeta- U ramma-uznydeHus. CTpoeHHE aTOMHOIO sapa.
Hyknonnass Monens aromuHoro sigpa. M3otomel. PannoaktuBHble mnpeBpamenus. [lepuon
rojypacnajaa aTOMHBIX sIIep.

SnepHble peakiMu. 3aKOHBI COXPAaHEHHMS 3apsiI0BOTO U MAaCCOBOTO YHCEN. DHEPTHUsl CBS3U
aToMHBIX saep. CBs3p Maccel M dHepruu. Peaknuum cuHTe3a u AeneHus sanep. VcrouHukn
sHeprun CoJiHIIa U 3BE3I.

SAnepHas sHepreTuka. JlecTBUSA paAMOAKTUBHBIX N3JIyYEHUHN Ha )KUBbIE OPTAHU3MBI.

emoncmpayuu.

1. CrexTpsl U3Ty4€HUs U TOTJIOMICHHUS.

2. CnexTpbl pa3InYHBIX ra30B.

3. Cunekrtp Bogopoaa.

4. HaGmrogenue TpekoB B kamepe BuibcoHa.

5. Paborta cuérynka HOHU3UPYIOMINX U3TYyICHHUH.

Perucrpanus uzinydeHusi npupoJHBIX MUHEPAJIOB U MTPOTYKTOB.

Jlabopamopnwie pabomel u onvimel.

1. HaOGmromeHue CIUIONIHBIX M IMHEWYAThIX CIIEKTPOB U3ITYUCHHUS.

2. HccrnemoBaHwe TPEKOB: M3MEPEHHUE HSHEPTUM YAaCTHIBI IO TOPMO3HOMY MyTH (IO

dboTtorpadusim).

3. H3mepeHue paaroakTUBHOTO (hoHa.

IHoBTOpHUTEILHO-0000 1AM A MOLYJIb.

[ToBTOpUTENBHO--0000MIAIOIUN  MOIYTb MpeAHa3HAYeH [UIg CHUCTEMaTH3alud U
0000111eHIS TPEIMETHOTO COACPIKAHUS U OIBITA IEATEIBHOCTH, MPUOOPETEHHOTO P U3YUCHHUH
BCEro Kypca (pU3UKHU, a TaKXkKe s MOArOTOBKM K OCHOBHOMY T'OCYIapCTBEHHOMY 3K3aMEHY IO
¢buzuke 1151 00yJaromuxcs, BEIOPABIIMX 3TOT y4eOHBII MpeaMeT.

[Ipy wu3ydyeHWHM [AHHOTO MOJIYJS pEalu3yloTCd ¢ CHUCTEeMAaTHU3UPYIOTCS — BUIBI
NeSITeNbHOCTH, Ha OCHOBE KOTOPBIX OOECHeurMBaeTcs JOCTHIXKEHHE TMPEAMETHBIX U
METanpeIMETHBIX TIAaHUPYEMbIX Pe3ylbTaTOB 00ydeHHUs, (HOpMUPYETCS €CTeCTBEHHOHAYy4Has
IPaMOTHOCTh: OCBOCHHME HAy4YHBIX METOJIOB HCCIEAOBAHUS SIBICHUU TPHUPOABI M TEXHHKH,
OBJIaJICHUE YMEHHSIMH OOBSICHATh (U3NYECKHE SBICHUS, MPUMEHSSI TOJTy4YeHHBIE 3HAHUS,
peliaTh 3a/1a4u, B TOM YHCIlIe KaYeCTBEHHBIE M SKCTIEPUMEHTAIIbHBIE.

[MpuHIMIHATEHO AEATeIFHOCTHBIN XapakTep JaHHOTO pasjieNia peann3yercs 3a cuéT Toro,
9TO0 00yUaroUecs BHIMOIHSIOT 33/1aHUs, B KOTOPBIX UM Ipeaiaraercs:



Ha OCHOBE MOJIYYEHHBIX 3HAHUN PAacliO3HABATh U HAYYHO OOBSICHATH (PU3MUECKUE SBICHUS
B OKPY’KAIOILIEW PUPOJE U IOBCEIHEBHON KU3HU;
WCIOJIb30BaTh HAYyYHBIE METOBI UCCIEIOBAHUS (U3MUECKUX SBJICHUH, B TOM YHUCIE JUIS
IIPOBEPKU TMIIOTE3 U MOJIYyYEHUsI TEOPETUUECKUX BBIBOJIOB;
OOBSICHATH HaydyHBbIE OCHOBBI HamOoJiee BAXKHBIX JTOCTHIKCHHH COBPEMEHHBIX TEXHOJOTH,
HalpuMep, NPAKTUYECKOTO MCIOJIb30BaHUS PA3JIMYHBIX HMCTOYHUKOB HDHEPIUM HA OCHOBE
3aKOHA IIPEBPALLECHUS U COXPAHEHMS BCEX U3BECTHBIX BUI0B SHEPIUM.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

W3yuenne ¢u3uku Ha ypOBHE OCHOBHOTO 00ImIero oOpa3oBaHMs HalpaBlieHO Ha
JOCTHIKEHHE IMIHOCTHBIX, METAIIPEIMETHBIX U MTPESIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.
B pesynpraTte wu3ydeHuss (PU3MKK HA YPOBHE OCHOBHOrO 0OIIero oOpa3oBaHUsS Yy
obyuarorerocs OyayT chOpMUPOBAHBI CIEAYIONTNE JUIHOCTHBIE PE3Yy/IbTaThl B YaCTH:

1) naTPHOTHYECKOTr0 BOCIIUTAHUSA:
— MpOsIBJIEHHE MHTEpeca K UCTOPUU U COBPEMEHHOMY COCTOSHUIO POCCUMCKON (pU3NYECKOM
HayKH;
— IIEHHOCTHOE OTHOIIEHHUE K JIOCTHKCHUSM POCCUHCKUX YUEHBIX --(DU3HKOB;
2) rpakIaHCKOr0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
— TOTOBHOCTh K aKTUBHOMY yYaCTHIO B OOCYKJIEHUHU OOILECTBEHHO 3HAYUMBIX M STHYECKHUX
po0ieM, CBSA3aHHBIX C MPAKTUYECKUM MIPUMEHEHHUEM JOCTHKEHUN (DU3HKY;
— OCO3HAHHE BAXHOCTU MOPATbHO--3TUYECKUX MTPUHIIUIIOB B JESTEILHOCTH YUYEHOTO;
3) acTeTM4YeCKOr0 BOCIIUTAHMS:
— BOCHPUATHE ICTETUYECKUX KayecTB (PU3MUECKON HayKu: e€ TapMOHHYHOTO MOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;
4) IEeHHOCTH HAYYHOI'0 IMO3HAHHUSA:
— OCO3HAaHME LEHHOCTU (HU3MYECKON HAyKH KaK MOLIHOTO WHCTPYMEHTA I[O3HAaHUS MUDA,
OCHOBBI Pa3BUTHUSI TEXHOJOTHH, BAXKHEUIIIEH COCTABISIONIEH KyJIbTYpBbI;
— pa3BUTHE HAYYHOU JTH0003HATEIHHOCTH, UHTEpECa K UCCIIEI0BATEIbCKOM eI TeIbHOCTH;
5) popMupoBaHus KyJbTYPbI 310POBbSI M SMOIMOHAJIBLHOIO 0J1Ar0NOJyYHs:
— OCO3HaHHWE ILIEHHOCTH Oe30macHoro obpasa KHU3HH B COBPEMEHHOM TEXHOJIOTHUYECKOM
MHpE, BaKHOCTH TMpaBWI OE30MacHOrO IMOBEJACHUS HAa TpaHCIOpTE, Ha JOpOrax, C
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAHUEM B JIOMAIIIHUX YCIIOBHUSX;
— chopmMupoBaHHOCTH HaBbIKa peduieKCHH, MPU3HAHKE CBOETO MpaBa Ha OLIMOKY M TaKOTro
e TpaBa y APyroro 4eloBeKa;
6) TPy10BOr0 BOCIIUTAHUA:
— aKTHBHOE y4yacTHe B pPEIICHUM MPaKTUYECKHUX 3a7ad (B paMKax ceMbU, 00pa3oBaTeNbHOM
OpraHM3aliyi, TropoJa, Kpass) TEXHOJOTHYECKOW U COIMANbHOM HAMpaBICHHOCTH,
TpeOyIOIMMX B TOM YHCIe U GU3NIECKUX 3HAHUM;
— UHTEpEC K MPAKTUIECKOMY U3YUYeHHIO Tpodeccuil, CBI3aHHBIX C PU3UKOII;
7) IKOJIOrHYeCKOr0 BOCIIMTAHMA:



— OpUeHTalus Ha TpPUMEHEHUE (QHU3UYECKUX 3HAHUM /s pelIeHus 3agad B o0jacTu
OKpY)KaIOILlel Cpelibl, MIAHUPOBAHUS NOCTYIIKOB U OLEHKU MX BO3MOXKHBIX IOCIEACTBUM
JUISl OKPYKAKOLEH CpeJibl;

— 0CO3HAHME TTI00ATFHOTO XapaKTepa SKOJIOTHYECKUX MPOOJIeM U MyTel UX pelieHus;

8) ajanTanuu K M3MEHSIOUIMMCS YCJI0BUAM COUMAJIBLHON U IPUPOIHOM Cpe/bl:

— MOTpeOHOCTh BO B3aUMOJCHCTBMM MpPH BBINOJIHEHWU HCCIEIOBAHUM M IPOEKTOB
(bu3n4ecKoil HaNPaBICHHOCTH, OTKPBITOCTh ONBITY U 3HAHUSAM JPYTUX;

— MOBBILIEHUE YPOBHS CBOECH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO AESITEIbHOCTD;

— moTpeOHOCTh B ()OPMHPOBAHWU HOBBIX 3HAaHWK, B TOM dHucCie (HOPMYIHPOBATH WJEH,
MOHSTHS, TUTIOTE3bI O (PU3UUECKUX 0OBEKTAX U SIBICHUSX;

— OCO3HaHHE JEPUIMTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEN B 001acT! (PU3MKHY;

— IUTAaHUPOBAHHUE CBOETO Pa3BUTHS B MPUOOPETEHNHU HOBBIX (PU3MUECKUX 3HAHUM;

— CTpEeMJIEHUE aHAJIU3UPOBATh U BBISBIISATH B3aUMOCBSI3U IIPUPO/IbI, 00IIECTBA U SKOHOMHUKH,
B TOM UYHUCJIE C UCTIOJIb30BaHUEM (PU3NYECKUX 3HAHUM;

— OIICHKa CBOUX JIEHCTBUH C Y4ETOM BIMSHMS Ha OKDPYKAIOLIYIO CpEedy, BO3MOXKHBIX
ri100aILHBIX TTOCJIEACTBUM.

METANPEIMETHBIE PE3YJIbTATDBI

B pesymbraTe oOcBOeHHWs TporpaMMbl 1O (U3MKE Ha YpPOBHE OCHOBHOTO OOIIEro
oOpazoBaHusi y oOydwaromierocss OyayT copMHUpOBaHBI MeTampeaMeTHbIe Pe3yJabTaThl,
BKITIOYAOIIME TI03HABATeIIbHBIC YHUBEPCAIbHBIC YYeOHBIC IEHCTBUS, KOMMYHHUKAaTHBHBIC
YHHUBEpCaJIbHbIC YUeOHbBIE ICHCTBUYSI, PETYISITUBHBIC YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUSI.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC yUeOHbIe 1eliCTBHS

Ba3oBble JJornueckue neicTBus:
® BBISBIIATH U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKU OOBEKTOB (SIBJICHHH);
® YCTaHaBIIMBaTh CYIIECTBEHHBIN MpPU3HAK KIacCU(UKAIIUU, OCHOBAHUS IJI1 0000IIeHHS
U CPaBHCHHS;
® BBIABIIATH 3aKOHOMEPHOCTH M MPOTHBOPEUUS B PacCMaTpUBaeMbIX (pakTaxX, NaHHBIX U
HaOIIOACHUAX, OTHOCSAIIUXCS K (PU3UICCKUM SIBIICHUSIM;
® BBIABIATH, NPUYMHHO--CIICACTBEHHBIE CBS3U NPU U3YUYECHUH (PU3NYECKUX SBICHUH U
MPOLIECCOB, J€JIaTh BBIBOJABI C HCIOJIb30BAHUEM JIEIYKTUBHBIX W HWHAYKTUBHBIX
YMO3aK/TIOYE€HUH, BBIIBUTaTh TUTIOTE3bI O B3aUMOCBA3SAX (PU3MUECKUX BEIUYUH;
® CaMOCTOATENbHO BBIOMpaTh cmoco0 pemieHUs Yy4eOHOM  Qu3myeckord 3amadu
(cpaBHEHHE HECKOJBKUX BapHAHTOB pEIICHHs, BBHIOOp HamOolee MOAXOJSIIETO C
Y4ETOM CaMOCTOSITEILHO BBIJICTIEHHBIX KPUTEPHEB).
ba3zoBble nuccieanoBarebckue AecCTBUS.
®  JICIOJIb30BaTh BOMPOCHI KaK MCCIIEOBATENbCKU HHCTPYMEHT MO3HAHUS;
® [POBOJUTH IO CAMOCTOSITENBHO COCTaBJIECHHOMY IUJIaHY OIIBIT, HECIOKHbBIN
(bu3nuecKuit IKCIEPUMEHT, HEOOIbIIIOE HCCIeI0OBaHHe (PU3UIECKOTO SIBIICHUS;
® OIIEHMBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(POPMAIUIO, MOTYUYCHHYIO B XOJI€
WCCIeA0BaHuUs WM SKCIIEPUMEHTA;



CaMOCTOSITENIBHO ~ (OPMYIUpPOBAaTH OOOOIIEHUST ¥  BBIBOABI IO  pe3ylbTaTam
POBEAEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHYS,

MIPOTHO3UPOBATH BO3MOXKHOE JalbHEHIIIEe Pa3BUTHE (PU3UICCKUX MPOIECCOB, a TAKKE
BbIIBUI'aThb IMMPCATIOJIOKCHHUA 00 ux PAa3BUTHUU B HOBBIX YCJIOBUAX U KOHTCKCTAaX.

Pa6ora ¢ undpopmanmeii:

MPUMEHSATh Pa3JIMYHbIE METOJIbl, MHCTPYMEHTBhl U 3alpoChl NPU IOUCKE M OTOOpe
nHGOPMAIINY WK TaHHBIX C YIETOM MPEIUIOKEHHONW yaeOHOM (hpu3nUYecKoi 3a1auu;
aHAJM3UPOBATh, CUCTEMATH3UPOBATh M WHTEPIPETHPOBATH MHPOPMALUIO PA3THIHBIX
BHJIOB U ()OPM IPECTABICHHUS;

CaMOCTOSITEJIbHO BBIOMpPATh ONTUMAIbHYIO (OpMY MpeacTaBiIeHUs] HWHOpMaLUU U
WUTIOCTPUPOBATh pelIaeMble 3a/adll HECJIO0XHBIMU CXEMaMHM, AuarpaMMaMy, HHON
rpaguKoi U UX KOMOMHAIUSIMU.

KOMMyHI/IKaTHBHbIe YHUBEPCAJIBHBLIC y‘{eﬁﬂble JeHCcTBHUA:

B XoJe OoOCyxkJeHMs y4eOHOro Marepuaina, pe3yJbTaToB JIabOpaTOPHBIX pPadOT H
MIPOEKTOB 3a[aBaTh BOIIPOCHI TI0 CYIIECTBY OOCY)KJAa€MOM TEMBl M BBICKAa3bIBAaTh HJICH,
HaIleJICHHBIE Ha PEIICHUE 3a/1a41 U TOAIepKaHne 01aroKenaTelbHOCTH OOIIeHHS,
COIIOCTAaBJIATH CBOU CYXIACHHA C CYXICHUAMHU [JPYrux Y4YaCTHHKOB Jualiora,
oOHapyXMBaTh Pa3IMYNE U CXOJCTBO MO3HIINH;

BbIpaXaTb CBOIO TOYKY 3PCHUS B YCTHBEIX U IIMCbMCHHBIX TCKCTAX,

HY6J'H/I'-IHO MMpEaACTaBJIATH PE3YIbTAThI BBITIOJTHEHHOT' O (i)I/I?;I/I‘-IeCKOl"O OIIbITa
(’KCTIepuMeHTa, UCCIICI0OBAHMS, IPOEKTA);

MOHUMAaTh M WCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHONW W WHAWBUAYaJbHOW pabOTHI
MIPU PEIICHUH KOHKPETHOU (PU3NUECKON TTPOOIIEMBI;

MPUHAMATh [EIH COBMECTHOW JEATEIbHOCTH, OPraHWU30BBIBATH JCHCTBHS IO €€
JOCTI)KEHUIO: PACIPENeNIATh PO, 00CYKIaTh MPOIECCH M Pe3yabTaThl COBMECTHOMN
paboThl, 000011aTh MHEHHS HECKOJIBKUX JIIOICH

BBITIOJIHATh CBOKO 4acTh PalOTHI, JOCTHras KadyeCTBEHHOIO pe3ysbTaTa IO CBOEMY
HATPAaBJICHUIO U KOOPIUHHUPYS CBOU JACUCTBUS C IPYTrHMH YICHAMH KOMaH/IbI;
OIICHUBATh KA4eCTBO CBOETO0 BKJIAJAa B OOMUI TPOIYKT IO KPUTEPHSM,
CaMOCTOSTEBHO C(HOPMYITUPOBAHHBIM YJ4aCTHUKAMHU B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe yHHBepcabHble Y4eOHbIe 1elCTBUA

Camoopranuszanmsi:

BBISBJIATh NTPOOJIEMBI B )KU3HEHHBIX M YUEOHBIX CUTYaLUsAX, TPEOYIOUINX Ul peIIeHUs
(bu3nYecKuX 3HaHUH;

OpUEHTUPOBATHCSI B PAa3IMYHBIX MOAXOJAX MNPHUHATHUSA pElIeHud (MHIUBUAYaIbHOE,
MIPUHATHE pELICHHs B TPYIIE, IPUHATHE PEIIEHUH Ipynoi);

CaMOCTOSITEJIbHO COCTAaBJIATh AJITOPUTM pelleHus (u3nueckod 3aauv WM IUIaHa
UCCIIEIOBAaHUSI C Y4YETOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBAaTh MpeiaraeMble BapuaHThl peIeHUH;

JienaTh BHIOOP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHE.

CaMOKOHTPOHL, 3MOLHOHAJIbLHBIA HHTEJLJIEKT:

AaBaThb aICKBATHYIO OLICHKY CUTYyallUH U MNpCAjiaraTb IjiaH eé U3MCHCHMUA,



e OOBSACHATH TPHUYUHBI JOCTHKCHHS (HEIOCTW)KEHHUS) Ppe3yJabTaTOB JEATEIbHOCTH,
JlaBaTh OLIEHKY PUOOPETEHHOMY OIIBITY;

® BHOCHUTH KOPPEKTHUBHI B JICATEIHLHOCTh (B TOM YHCJIE B XOJ BBINOJHEHUS (PU3HMYECKOTO
WCCIICIOBAaHUSI WJIM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHHUBIIMXCS
CUTYallul, yCTAHOBJIEHHBIX OLIMOOK, BOZHUKIIUX TPYAHOCTEH;

® OILICHMBATh COOTBETCTBUE PE3YJIbTaTa LEIU U YCIOBUSIM;

® CTaBUTH ce0s1 HA MECTO APYTOTo YeJIOBEKa B XOJI€ CIOpa WM JUCKYCCUH HA HAYYHYIO
TEMY, IOHMMaTb MOTHUBBI, HAMEPEHUS U JIOTUKY IPYTOro;

e TpHU3HABATh CBOE MpaBO HA OMMOKY NpPHU pPEHICHHH (PHU3UYECKUX 3ajad WU B
YTBEPKJACHUAX Ha HAYYHBIE TEMBI U TAKOE K€ IIPABO APYTOro.

HNPEIMETHBIE PE3YJIbTATbBI

K koHiy oOyuenuss B 7 kjiacce mpeaMETHbIE pe3yJabTaThl Ha 0a30BOM YPOBHE JOJIKHBI

oTpaxarb c(HOPMHPOBAHHOCTH Y OOYUJAIONIUXCS YMEHHIH:

® HCIIOJIB30BAaTh TIOHATHSA: (HU3UYECKHME ¥ XWMWYCCKUE SBIICHUS, HaOJIOACHHE,
AKCIIEPUMEHT, MOJIeJIb, TUIIOTE3a, CIUHUIBI (DH3MUECKUX BEIIMYUH, aTOM, MOJIEKYJIa,
arperaTHbIE COCTOSIHHS BellecTBa (TBEPIOE, JKUAKOE, Ta3000pa3HOE), MEXaHMUECKOE
NBYOKCHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, NPSIMOJIMHEHHOE),  TPaeKTOpPHs,
paBHOJIEHCTBYIOIAsT Ccwia, Aedopmanus (ympyras, IUIacTUYECKas), HEBECOMOCTb,
COOOIIAIONNECs COCY/IBI;

e paznmuuath sBieHus (Auddy3us, TEIIOBOE IBIKEHUE YaCTHI] BEIIECTBA, PABHOMEPHOE
NBUKEHHE, HEpAaBHOMEpPHOE NBM)KEHUE, MHEpLHs, B3aUMOJICIICTBHE Tell, paBHOBECHE
TBEPABIX TEJN C 3aKPEIUIEHHOW OCBhIO BpallleHUs, TNepefadya aBji€HUsS TBEPABIMHU
TeJIaMHU, KUAKOCTSIMHU U razaMu, aTMoc(hepHOe JaBleHue, IIaBaHue T, IPEBpallleHus
MEXaHUYECKOM HEPTrUn) MO OMMCAHUIO UX XapaKTEPHBIX CBONCTB U Ha OCHOBE OTIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (GU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBIECHUE W3YYECHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOLIEM MUpE, B
TOM uucie (QU3NYECKHE SBJICHUA B MPHUPOJAE: NMPUMEPHI ABIKEHUS C Pa3IUYHBIMU
CKOPOCTSIMU B XKMBOW W HEKHMBOW MpUPOJE, ACHCTBHE CHJIBI TPEHUS B MPHUPOJAE U
TEXHUKE, BJIMSHHE aTMOC(PEPHOTO AABJICHHS Ha XUBOM OpraHusM, IUIaBaHHE pbIO,
pBIUard B Telie 4YelOoBeKa, MPU 3TOM IMEPEeBOIUTH MPAKTHYECKYIO 3a7ady B y4eOHYIO,
BBIICIISATH CYIIECTBEHHbIE CBOMCTBA (IIPU3HAKH) (PU3NUECKUX SBICHUM;

® OIUCHIBATh U3yYCHHBIC CBOMCTBA TEN U (HPU3MUECKUE SIBICHUS, UCTIONb3ysd GU3UUYECKUE
BENTUYMHBI (Macca, 00bEM, MIOTHOCTH BEIIECTBA, BPEMsl, MyThb, CKOPOCTh, CPEIHSISA
CKOPOCTh, CHJIa YIPYrOoCTH, cUJa TSDKECTH, BeC Tela, Cuja TPEHUs, JaBlIEeHUE
(TBEpIoro Tema, KUAKOCTH, Ta3a), BBITATKMBAIONIAS CHJIA, MeEXaHWYeckas padora,
MOIIIHOCTh, TIIJIEY0 CHJIBL, MOMEHT CHJIBI, KOI(PQHUIMEHT TMOJE3HOTO JIeHCTBUS
MEXaHHU3MOB, KUHETHUECKas U MOTEHIMaIbHas dHEPTHs), MPU OMHCAHUM TMPABUIHHO
TPaKTOBAaTh (PU3NYECKHI CMBICI HCIIONIb3yEeMbIX BETUYHH, UX 0003HAYCHUS M €IUHUIIBI
(bu3MYECKUX BEIUYUH, HAXOAUTh (OPMYNbI, CBA3BIBAIOIINE MAHHYIO (PU3UUYECKYIO
BETUYMHY C JPYTMMH BEIWYMHAMH, CTPOUTH TpapUKHd HU3YUYEHHBIX 3aBHCUMOCTEHN
(bU3MYECKUX BENYMH;

® XapaKTepuU30BaTh CBOMCTBA Ted, (U3MYECKHE SBICHHUS U IPOLIECCHI, HCIOJIb3YS
MpaBWJIa CIIOKEHUs CHJI (BIIOJIb OJHOW MpsiMoii), 3akoH ['yka, 3akoH Ilackans, 3akoH



ApxuMena, TMpaBWIIO paBHOBECHsl pbluara (OJI0Ka), «30J0TO€ MPABUIIO» MEXAHUKH,
3aKOH COXPAaHEHHs MEXaHWYECKOM SHEpruy, TMpud 3TOM [JaBaThb CIOBECHYIO
(GopMYITHPOBKY 3aKOHA M 3aITUCHIBATh €TI0 MAaTEMaTHUECKOE BBIPAKEHUE;

OOBSICHATH (PU3UYECKUE SIBJICHUS, MPOIECCHl M CBOMCTBA Tell, B TOM YHUCJIE U B
KOHTEKCTE CUTYyallull MPaKTUKO-OPUEHTHUPOBAHHOI'O XapaKTepa: BBIABIATH MPUUYUHHO-
-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE M3 |—2 JOTHYECKUX IIAroB ¢ OMOPOW Ha
1-2 wu3yd4eHHBIX CBOWCTBa (PU3HUYECKUX SBJICHUH, (U3NYECKUX 3aKOHA WM
3aKOHOMEPHOCTH;

pemate pacy€rHble 3agaud B 1-2 neicTBUs, HMCHONb3ysd 3aKOHbI U (DOPMYJIBI,
CBsI3pIBAlOIIME (DU3MYECKHME BEIWYMHBI: Ha OCHOBE aHali3a YCJIOBHS 3a/aud
3aMMChIBaTh KPATKOE YCJIOBME, MOJCTABIATH (DU3UYECKUE BEIUYUHBI B (POPMYIBl U
MIPOBOJUTH PAcU€Thl, HaXOIUTh CIPABOYHBIE JTaHHBIE, HEOOXOJMMBbIEC IJIs PElICHUs
3aj]1a4, OL[EHUBATh PEATUCTUYHOCTh MOJYYEHHON (PU3NYECKOI BEIMUMHBI;
pacrno3HaBaTh MpOOJIEMBbI, KOTOpPbIE MOKHO pEIIUTh MpPU TMOMOIIU (PUINYECKUX
METO/IOB, B ONHUCAaHUM MCCIEAOBAHUS BBIJICNIATh IPOBEPSIEMOE MPEINOJIOKEHNE
(rumoTesy), pa3nuyaTh W HUHTEPIPETHUPOBATH MOJIYYEHHBIH pe3ylbTaT, HAXOIUTh
OLIMOKY B XOJ€ OTBITA, JI€JaTh BHIBOBI IO €r0 pe3ysbTaTaM;

MIPOBOJUTH OMBITHI IO HAOMIOAEHUIO (GU3NYECKUX SIBJICHUN UM (U3NYECKUX CBOWCTB
Ten: (GopMynupoBaTh TMPOBEpPSEMbIE MPEANOIOKEHHS, COOUpaTh YCTAaHOBKY W3
MPEI0KEHHOTO 000PYA0BAHNUS, 3aMUChIBATh X0/1 OMbITa U (POPMYIMPOBATH BHIBOJIBL;
BBITIOJIHATH MPsIMbIE U3MEPEHUSI PAcCTOSTHUS, BPEMEHHU, Macchl Tea, 00bEMa, CUJIbI U
TEeMIIepaTypbl C HUCHOJb30BAHUEM aHAJIOTOBBIX M IM(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHus MPUOOPOB C YIETOM 3aJaHHOM aOCOFOTHOM MOTPEITHOCTH U3MEPEHUI;
MIPOBOJIUTh MCCIIEOBAaHUE 3aBHUCHUMOCTH OJHOW (PM3UYECKON BEIMYHMHBI OT IPYTOH C
UCIOJIb30BAHUEM NPAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PABHOMEPHO JBUXKYILErOCs
TeNa OT BPEMECHM JIBIKEHUS TeEJla, CHJIBI TPEHUS CKOJIBKEHUS OT Beca Teja, KaueCTBa
0o0pabOTKM TMOBEPXHOCTEW Tel M HE3aBUCUMOCTH CWJIbl TPEHUS OT IUIOLaau
CONIPUKOCHOBEHHS TeJl, CHJIbl YIIPYTOCTH OT YIUIMHEHMs NPYKUHBI, BBITAIKUBAIOLIEH
cuiibl OT 00BEMAa NOrpyKEHHOM YacTM Tela M OT IUIOTHOCTH >KHJKOCTH, €€
HE3aBUCUMOCTH OT IUIOTHOCTHU Tela, OT IJIyOMHBI, Ha KOTOPYIO IOIPYKEHO TeJo,
YCIOBMH IUIaBaHMS TeN, YCIOBHM paBHOBECHs pblyara M OJIOKOB), y4acTBOBAaTh B
IUTAHUPOBAaHUM y4eOHOro HCCIE0BaHUs, CcOOMpaTh YCTAHOBKY U  BBIIOJHSATH
U3MEpEHUs, clenysd MpPeUI0OKEHHOMY IUIaHy, (PMKCHPOBATh Pe3yJbTaThl MOJY4YEHHOH
3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BHJIE MPEUIOKEHHBIX TaONMMUIl U TpaduKoB,
JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM MCCIEIO0BAHMS,

IIPOBOJIUTh KOCBEHHBbIE M3MEpPEHMs (PU3MUECKUX BEIMUYMH (IUIOTHOCTb BEILECTBA
KUAKOCTH M TBEPIOrO TeNla, CWJIA TPEHHUsS CKOJIBXKEHUSA, JAABJICHUE BO3/yXa,
BBITAIKMBAIONIAsl CWJIA, JEHCTBYIOLAs Ha MOTIPYXKEHHOE B KUAKOCTH TEJIO,
KOA(Q(QUIMEHT MOJE3HOrO JEHCTBUS MPOCTBIX MEXaHU3MOB), CIeAys NPEeIOKEHHON
MHCTPYKILUU: IIPU BBIOJIHEHUN U3MEpPEHH I cCOOMpaTh SKCIIEPUMEHTAIbHYIO YCTAaHOBKY
U BBIYUCIIATH 3HAYEHNUE UCKOMOM BEJIMUYUHBI,

coOmoaTh MpaBWjia TEXHUKH Oe30MacHOCTH TIpu pabore ¢ J1aOOPaTOPHBIM
obopynoBaHueM;

yKa3blBaTh MPUHLUIBI JCUCTBUS NPUOOPOB U TEXHUUECKHUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOLIAIOIIMECS COCY b, OAPOMETp, pbluar, MOJBHXKHBIA U
HETO/IBI)KHBINA OJIOK, HAaKIIOHHAS! TUIOCKOCTB;



XapakTepu30BaTh MPHUHLIUIBI JCHCTBHS H3YYEHHBIX MPHOOPOB W TEXHHYECKHX
YCTPOMCTB € ONOpPOM Ha HX omMcaHusd (B TOM YHCIE: NOAUIMIHHUKH, YCTPOMCTBO
BOJIONIPOBOJIA, TUAPABINYECKUIM Ipecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAcoC,
apeoMeTp), UCHOJb3Yys 3HAHUS O CBOWMCTBAX (PU3MUECKUX SIBICHHA M HEOOXOIMMBIC
(bu3nveckre 3aKOHbI M 3aKOHOMEPHOCTH;

NPUBOANTH TIPUMEPHl (HAXOAWTH HMH(POPMAIMIO O TMPHUMEPax) MPAKTUIECKOTO
WCIOJIb30BaHUS (PU3UUECKUX 3HAHUM B IOBCEAHEBHOM JKM3HM [Uid 0OecredeHus
0e30macHOCT IpU OOpalieHuH ¢ OpudopaMU M TEXHUYECKMMM YCTPOWCTBAaMU,
COXPAaHEHHUS 3J0pPOBbsI M COOJIIOJIEHUS HOPM OSKOJOTMYECKOIO IMOBEACHUS B
OKpYKarollen cpere;

OCYILIECTBIISITh OTOOp HMCTOYHUKOB HHpOpManuu B VIHTepHETE B COOTBETCTBUU C
3aJJaHHBIM TMOKMCKOBBIM 3allpOCOM, HA OCHOBE MUMEIOIMXCS 3HAHUHM U NMyTEM CpaBHEHUS
Pa3IMYHbIX UICTOYHUKOB BBLAEIATH HH(OPMALIMIO, KOTOPAsl SBISETCS IPOTUBOPEUMBOM
WJTU MOKET OBITh HEJIOCTOBEPHOM;

WCI0JIb30BATh MPHU BHINOJHEHUH Y4€OHBIX 3a/IaHUN HAYy4YHO--TIOMYJISIPHYIO JIUTEPATypy
(bu3MUecKoro CcoJiep’KaHus, CHOpaBOYHBbIE MaTepuaibl, pecypcbl cetu VIHTepHeT,
BIIAJIETh MpUEMAMHM KOHCIIEKTHPOBAHMSI TEKCTa, NpeoOpazoBaHusi WMHGOpMaLUU U3
OJIHOM 3HAKOBOW CUCTEMBI B APYI'YIO;

CO3/1aBaTh COOCTBEHHBIE KpaTKHE MHUChMEHHBIE M YCTHBIE COOOIIEHUsI HAa OCHOBE 2—3
HCTOYHUKOB MH(pOpMaluu GU3NYECKOTO COAEpKaHUS, B TOM YHCIE MyOJIUYHO JeNaTh
KpaTKue COOOIIEHHs 0 pe3ybTaTax MPOEKTOB WM Y4eOHBIX MCCIEI0BAaHUMN, TPH ATOM
rPaMOTHO HCIIOJIb30BaTh HM3YUYEHHBIH TOHATHWHBIA ammapaT Kypca (DU3UKH,
CONIPOBOXIATh BBICTYIUICHHE MPE3CHTALUEH;

P BBIIOJIHEHUU YYEOHBIX NMPOEKTOB U UCCIIEOBAHMN pacHpenesiaTh 005 3aHHOCTH B
rpyHIe B COOTBETCTBMM C MOCTABJICHHBIMU 3a/1a4aMU, CIEIUTh 32 BBIIIOJHEHUEM IIaHA
NEeUCTBUM, aJeKBAaTHO OIEHUBATh COOCTBEHHBIH BKJIAaA B JCSITEIbHOCTH T'PYIIIbI,
BBICTPAauBATh KOMMYHUKAaTUBHOE B3aUMO/ICHCTBUE, YUUTHIBASI MHEHUE OKPY/KAIOIIHX.

K koHiy obyuenuss B 8 kjiacce mpeaMeTHbIE pe3yabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUAIONINXCS YMEHHI:

WCIIOJIb30BaTh TMOHSATHS: Macca M pa3sMepbl MOJICKYJ, TETUIOBOE IBMKEHHUE aTOMOB H
MOJIEKYJI, arperaTHble COCTOSHUS BEIIECTBA, KPUCTAUIMYECKHE W aMop(HBIE Tena,
HACBIIIICHHBI W HEHACBIIICHHBIN MMap, BIAKHOCTh BO3/yXa, TEMIIEpaTypa, BHYTPCHHSIS
SHEPTHsl, TCIUIOBON JABUTATEIb, AJIEMEHTAPHBINA AJICKTPHYCCKHUI 3apsil, DICKTPUUECKOE
MoJie, MPOBOJHUKH W AWDJICKTPUKH, MOCTOSHHBIA AJICKTPHUYECKHH TOK, MarHUTHOE
ToJie;

pasnuuaTth SBJIEHUS (TEIUIOBOE pACHIMPEHUE M CKaTHe, TeIulolepenaya, TEIUIOBOS
paBHOBECHE, CMauMBaHHWE, KaNWUIAPHBIC SBJICHUS, WCHApEHUE, KOHJICHCAIIMS,
IJIaBJICHUE, KpUCTAITU3aIUs (oTBepaeBaHue), KHUIICHUE, Terionepeaayda
(TEeTIompoBOIHOCTh, KOHBEKIUS, HM3IIy4EHUE), AIEKTPU3alMs Tel, B3aUMOJEHCTBUE
3aps/ioB, ACHCTBUA AIIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aMMOJICHCTBHUE
MAarHuTOB, JAEHCTBHE€ MAarHUTHOTO MOJS Ha MPOBOJHHUK C TOKOM, 3JIEKTPOMArHUTHAS
WHIYKIHA) TO ONHCAHHUIO HX XapaKTepHBIX CBOWCTB W Ha OCHOBE OIBITOB,
JEMOHCTPHUPYIOIIUX TaHHOE (U3NYECKOE SIBIICHUE;

pacrmo3HaBaTh MPOSBIEHUE W3YYCHHBIX (PU3NYECKUX SBICHUI B OKPYXKAIOIIEM MHpPE, B
TOM uuciae (Qu3uveckne SBIEHUS B TPUPOJIE: TOBEPXHOCTHOE HATSIKEHHE U
KalWUIpHbIE SBJIEHUS B MPHUPOJE, KPUCTAUIBI B Mpupoje, uziaydeHue CoJliHia,



3aMep3aHue BOJOEMOB, MOpPCKHE OpuW3bl, 00pa3oBaHUE pOCHI, TyMaHa, WHES, CHEra,
JJIEKTPUYECKHE SIBIEHUS B atrMocdepe, OJIEKTPUYECTBO IKHMBBIX OPraHU3MOB,
MarHuTHOE ToJjie 3emiH, Apeid TOIOCOB, POJIb MAarHUTHOTO TOJS IS KU3HU Ha
3emiie, TOJIAPHOE CUSHHE, IIPU 3TOM NEPEBOJUTH MPAKTUYECKYIO 337ady B Y4eOHYIO,
BBIJICIISATD CYIIECTBEHHBIE CBOMCTBA (IPU3HAKN) (PU3HUECKUX SBICHUH;

OIMMCbIBATb U3YYCHHBIC CBOMCTBA TEI U CI)I/IBI/I‘-IGCKI/IG SABJICHHSA, UCIIOJIb3YyA (1)I/I3I/I‘IeCKI/IC
BCIINYUHBI (TeMHepaTypa, BHYTPCHHAA OHCPIrusd, KOJIUYCCTBO TCIUIOTHI, YACJIbHAA
TEIJIOEMKOCTh  BEIIECTBA, YJACJbHAs TEIUIOTa IUIABJICHUS, YAENbHas TeIioTa
mapooOpa3oBaHus, yIelbHAs TEIUIOTA CTOpPaHHS TOIUTMBA, KOA(M(GHUIIMEHT IMOJIE3HOTO
I[ef/'ICTBI/Ifl TEIIOBOU MalllMHbl, OTHOCUTCJIbHAA BJIA)KHOCTHL BO31YyXa, BHCKTpI/I‘-ICCKI/Iﬁ
3aps], CUJia TOKa, DJJIEKTPUYECKOE HANpsDKEHHE, COMPOTHBJICHUE IPOBOIHUKA,
YAEJIBHOE COMPOTUBIIEHUE BEIIECTBA, pab0Ta M MOIIIHOCTD JIEKTPUUECKOTO TOKA), IPU
ONMMCaHUMU TIPaBHJIBHO TPAKTOBATH (1)I/ISI/I‘~I€CKI/II\/'I CMBICJI HCIIOJIb3YEMBIX BCJIMYUH,
o0o3HaueHus u CANHUIIBI (1)I/ISI/I‘I€CKI/IX BCJINYHH, HAXOJUTH (1)OpMYJ'II)I, CBA3BIBAIOIIINC
JAaHHYI0 (U3MYECKYI0 BEIWYMHY C JAPYTMMH BEIWYMHAMH, CTPOUTh TIpaduku
HU3YUCHHBIX 3aBUCHUMOCTEN (1)I/I?>I/IV—IeCKI/IX BCIINYUH,

XapaKTCepUu30BaThb CBOMCTBA TEII, (1)I/ISI/I‘IGCKI/I€ ABJICHUSA W TIIPOLCCChI, HCIIOJIB3Yys
OCHOBHBIC IIOJIOKCHUS MOJ'IeKy.TISIpHO--KHHeTquCKOﬁ TCOpHUU CTPOCHHUA BEIICCTBA,
MPUHIUI CYNEPHO3UIUU ToJe (Ha KauyeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHUS
3apsga, 3akoH Oma i yvacTka menu, 3akoH [xoyna—JIeHna, 3aKkOH COXpaHEHUs
SHEpPruM, MpU 3TOM JaBaTh CJIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alHCHIBATH €ro
MaTeMaTH4eCKOEe BhIPaXKEHHE;

O0OBSACHATH (PU3MUECKHE MPOIECCHl W CBOMCTBA Tell, B TOM YHCIE€ U B KOHTEKCTE
CUTYaIuit MPAKTUKO-OPUEHTHPOBAHHOTO Xapakrepa: BBISIBJISITH
MIPUYHUHHO-CIICICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKUX IIAroB C
oTnopoit Ha 1—2 M3y4EeHHBIX CBOMCTBA (PU3NUYECKUX SBJIICHUH, PU3MUESCKUX 3aKOHOB HJIN
3aKOHOMEPHOCTEII;

pemath pacy€THble 3a7auyd B 2—3 JEHCTBUS, HCHOJIb3yd 3aKOHBI U (DOPMYIIBI,
CBs3bIBalOIIME (PU3MUECKHE BEJIWYMHBI: HAa OCHOBE aHaliM3a YCIOBUSA 3aJa4yu
3aMMChIBaTh KPATKOE YCIOBUE, BBIABIATH HEOCTATOK JAHHBIX NIl PEIICHUS 3aJauu,
BBIOMPATH 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIE Ui €€ PEelIeHHUs], IPOBOIUTH PACUETHI U
CpaBHHMBATh MOJyYEHHOE 3HAUCHHE (PU3HUECKOI BETUYUHBI C U3BECTHBIMU JAHHBIMU;
pacmo3HaBaTh MPOOJIEMBbI, KOTOpPbIE MOXKHO PELIUTh MPU TMOMOIIU (PUIUYECKUX
METO/IOB,  HCHOJb3ysS  ONUCAHUE  HCCIEAOBaHHWSA,  BBLACTATH  IPOBEpsieMOe
MIPENIONIOKEHNEe, OIICHUBATh MPABUIBHOCTh MOPSAKA MPOBEICHUS HCCIEIOBAHMUS,
JieNaTh BBIBOJIBI;

MIPOBOJIUTH OMBITHI IO HAOMIOAECHUIO (PU3NYECKUX SIBICHUN WM (PU3NYECKUX CBONCTB
Ten (KamwuisipHbIe SIBICHHUS, 3aBUCHUMOCTh JIAaBJICHHS BO3[yXa OT €ro o0béma,
TEMIIepaTypbl, CKOPOCTH MPOLECCAa OCThIBAHUS U HarpeBaHUs MPU U3ITYYCHUH OT L[BETA
M3Nyyaroeil  (moryomaromed) TOBEPXHOCTH, CKOPOCTh HCIApeHUs BOABI OT
TEMIIEpaTypbl SKUAKOCTH M IUIOMIAJM €€ TMOBEPXHOCTH, DJIEKTpU3alUs Tel H
B3aMMOJICIICTBUE DJIEKTPUUYECKUX 3apsA0B, B3aUMOJCHCTBUE MOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MarHUTHBIX MOJIEW NOCTOSIHHBIX MarHUTOB, JE€UCTBUSI MArHUTHOTO TOJISI
Ha MPOBOJHHMK C TOKOM, CBOMCTBa 3JIEKTPOMAarHuWTa, CBOWCTBA 3JEKTPOABUTATEIS
MOCTOSIHHOTO TOKa): (opMymnupoBaTh MpOBEpsEMbIe MPEINOJIOKEHUs, COOUpaTh



YCTAaHOBKY M3 IPEIJIOKEHHOTO 000pyIOBaHMs, OIMCHIBaTh XOJ OMNbITAa U
(hopMyIupoBaTh BHIBOIBI;

BBIIIOJIHATH NPSAMBIE U3MEPEHUS TEMIEPATypbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/YyXa,
CHJIBI TOKa, HANpPSDKEHUS C HCIOJIb30BAaHUEM aHAJOTOBBIX MPHUOOPOB M JIATUYUKOB
(GU3NYEeCKUX BEIMYUH, CPAaBHUBATh pE3yIbTaThl W3MEPEHUH C y4ETOM 3aJaHHOMN
a0COIIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH HCCIICIOBAHUE 3aBHCUMOCTH OJHOUW (DPM3NYECKON BEIUYMHBI OT JIPYroil ¢
HCII0JIb30BAHNUEM MPSAMBIX U3MEPEHUN (3aBUCHUMOCTb CONPOTHUBIJIEHUS MPOBOJHUKA OT
€ro JUIMHBI, IUIOIAJU NOMEPEYHOI0 CEYEHUs M YJEJIbHOIO CONPOTHUBIIEHUS BEIECTBA
IIPOBOJIHUKA, CHJIBI TOKA, HIYIIETO Yepe3 MPOBOJIHUK, OT HANPSHKEHUS HA IPOBOJAHUKE,
HCCIIEIOBAaHUE TIOCIEI0BAaTENbHOIO U MapajljIeIbHOTO COEIMHEHUN MPOBOJHUKOB):
IUIAaHUPOBATh HCCJIEI0BAaHUE, COOUPATh YCTAaHOBKY U BBINOJHATH U3MEPEHUs, CIeays
MIPEI0)KEHHOMY IUIaHy, (PUKCUpPOBATh pe3yJbTaThl MOJTYYEHHON 3aBUCUMOCTH B BHJIE
TabIUI ¥ rpauKoOB, /1e7aTh BHIBOBI M0 PE3YIbTaTaM UCCIIEI0BAHUS;

MIPOBOJUTH KOCBEHHBIE HU3MEpPEHUs (U3NYECKUX BEIWYHMH (yIesIbHas TEIUIOEMKOCTh
BEI[ECTBA, COMPOTUBIIEHUE MPOBOJIHUKA, pab0oTa U MOUIHOCTH 3JIEKTPUUYECKOTO TOKA):
IUIAaHUPOBaTh H3MEpPEHHus, coOupaTh OSKCIEPUMEHTAJIbHYIO YCTAHOBKY, CleAys
MPeII0KEHHON HHCTPYKIMH, U BHIYUCIISATH 3HAUYCHUE BETUYHHBI;

coOnroAaTh TMpaBuja TEXHUKH O€30MacHOCTH Mmpu paboTe ¢ JabOpaToOpHBIM
000pyI0BaHHEM;

XapaKTepU30BaTh MPUHLUIBI JIEHCTBUS U3YyYEHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB € ONOpPOHW HAa MX OMHUCAHUA (B TOM 4YHCIE: CHCTEMa OTOIUIEHHS IOMOB,
TUTPOMETp, MapoBas TypOMHA, aMIEpPMETpP, BOJBTMETP, CUETUMK HIIEKTPUUYECKON
SHEPIUH, IIIEKTPOOCBETUTENbHbIE NPUOOPHI, HArpeBaTENbHbIE 3JIEKTPONPHOOPHI
(mpuMepsl), SIEKTPUYECKUE MPEJOXPAHUTENIHN, 3JIEKTPOMArHUT, HJIEKTPOABHUIraTelb
MIOCTOSIHHOTO TOKa), MCIOJIb3ysd 3HAaHUS O CBOMCTBAaX (DU3MYECKMX SBICHUH U
Heo0XxoAuMble GU3NYECKHEe 3aKOHOMEPHOCTH;

pacro3HaBaTh IPOCTbIE TEXHMUYECKHE YCTPONCTBAa M H3MEPUTENbHbIE HPUOOPHI IO
cXeMaM M CXE€MaTH4YHBIM PUCYHKaM (JKUAKOCTHBIM TEpMOMETp, TEPMOC, IICUXPOMET,
TUTPOMETp, JBUraTellb BHYTPEHHEIO CrOpPaHMsl, 3JEKTPOCKOI, PEOcTar), COCTaBIATh
CXEMBl DJIEKTPUYECKUX LIeNeil ¢ MOCIe0BaTEeNIbHBIM U MapauleibHbIM COCIMHEHUEM
3JIEMEHTOB, pa3jinyas yCJIOBHbIE 0003HAYEHUS 3JIEMEHTOB JIEKTPHUUECKUX LIeTel;
IPUBOAUTH TPUMEPHl (HAXOAUTh MH(OPMAIMIO O MpUMEpax) MPAKTHYECKOTO
UCIOJb30BaHUS (PU3MYECKUX 3HAHUM B IOBCEAHEBHOM KHU3HM I oOecredeHus
0€30IIaCHOCTH MpH OOpalleHuu ¢ NOpuboOpaMu M TEXHUYECKUMH YCTpOMCTBaMmuy,
COXpaHEHMs 3JI0pOBbsi M COOMIONEHHS] HOPM HKOJIOTHUYECKOTO IOBEAEHUS B
OKpyXarollel cpezne;

OCYILIECTBIATh MOMUCK HHPOpManuu (uzndeckoro cojnepxkanus B VHTepHeTe, Ha
OCHOBE MMEIOIIMXCS 3HAHUW WM NYTEM CPAaBHEHHUS JOINOJHUTEIBHBIX HCTOYHUKOB
BBIICIATh MHGPOPMALMIO, KOTOpas SBISETCS NPOTUBOPEUYMBON MM MOXKET OBITh
HEJI0CTOBEPHO;

UCIOJIb30BaTh MPH BBHINOJHEHUN Y4EOHBIX 3aJaHUN HayYHO--NIOMYJISIPHYIO JIUTEPATYPY
(U3NYECKOTO COJAEp)KaHUs, CIpPaBOYHbIE MaTepualbl, pecypchl cetu HHTepHer,
BIa/IeTh NMpUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOH 3HAKOBOM CHUCTEMBI B APYT'YIO;



co3/1aBaTh COOCTBEHHbIE NHCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHHs, 0000mas
MHGOPMAIMIO U3 HECKOJBKUX HMCTOYHHKOB (DU3MYECKOTO COIEp)KaHUS, B TOM UHUCIIE
NyOJIMYHO  MPEACTABIATH  PEe3yJbTaThl  MPOEKTHON WM  HMCCIEeI0BAaTEIbCKON
JEATEINbHOCTH, IIPU 3TOM I'PAMOTHO HCIIOJIb30BaTh W3YYECHHBIM NOHATUHHBIM anmapar
Kypca (HU3UKH, COIPOBOXK/IATh BHICTYILICHHE MTPE3CHTAIUEH;

IpHU BBHIMOJHEHUH YYEOHBIX TPOEKTOB M MCCIECNOBAaHWHA (U3NYECKUX MPOLECCOB
pacrpenenats 00sS3aHHOCTH B TPYIIE B COOTBETCTBUH C TOCTABICHHBIMH 33JadyaMH,
CIIEIUTh 32 BBIIOJIHEHUEM IUIAHA JACWCTBUU W KOPPEKTUPOBATh €ro, aJaeKBAaTHO
OLICHMBAaTh  COOCTBEHHBIM BKJIaJ B  JESATEIBHOCTb  TIPYIIBl,  BBICTPAUBATH
KOMMYHHMKaTUBHOE B3aUMO/ICHICTBUE, MTPOSIBIISAS TOTOBHOCTD pa3peliaTh KOH(PIJIUKTHI.

K xoniy obydenus B 9 kjacce npeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJDKHBI
OTpakaTh CPOPMUPOBAHHOCTH Y OOYUAIOIINXCS YMEHUM:

HUCITIOJIB30BAaTh IIOHATHUA: CHUCTEMA OTCqéTa, MarcepuajibHasd TOYKa, TPaCKTOpU:,
OTHOCHUTEJIbHOCTh MEXaHHUYECKOT0 JBMKEHMs, neopmarus (ynpyras, IiacTudyeckas),
TpPeHHE, IEHTPOCTPEMHUTEIIBHOE YCKOPEHHE, HEBECOMOCTh W IEPETrpYy3KH, IICHTP
TSDKECTH, aOCOJIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPIOTO Tela, pPaBHOBECHE,
MEXaHWYeCKue KoJieOaHMsI W  BOJIHBI, 3BYK, HHOpPa3ByK U  yIbTPa3BYK,
OJICKTPOMArdHUTHBIC BOJIHBI, HIKaJIa 3JICKTPOMArHUTHBIX BOJIH, CBET, 6J'II/I30py1(OCTI) u
AaJIbHO30PKOCTh, CHEKTPbl HUCIYCKAaHWA UM IIOTJIOIICHUA, anbcba-, Oera- W ramma-
HU3ITy4YCHUS, U30TOIIbI, AACPHAA SOHEPIreTUKA,

paznuuaTth SBIICHUS (PaBHOMEPHOE W HEPABHOMEPHOE MPSMOJIMHEHMHOE IBUKEHUE,
PaBHOYCKOPEHHOE MPSIMOJIMHEHHOE TBMKEHUE, CBOOOIHOE TTaJICHHE TN, PABHOMEPHOE
JBIDKEHUE TI0 OKDPY)XHOCTH, B3aMMOJICHCTBHE TEJ, pPEAKTUBHOE JBIDKCHHE,
KoJiebaTeIbHOE JIBIDKEHUE (3aTyXalllhe W BBIHYKICHHBIC KoJIeOaHMsI), PE30HAHC,
BOJIHOBOE [IBIDKEHHUE, OTPAKEHUE 3ByKa, MPSMOJMHEWHOE pacIpOCTpaHEHHE,
OTpaKEHHE U MPEJIOMIICHUE CBETA, TIOJTHOE BHYTPEHHEE OTPAKEHUE CBETA, Pa3JI0OKCHUE
0eJoro cBera B CIHEGKTP M CIOXKEHHE CIICKTPAJIbHBIX IIBETOB, IHCIIEPCUS CBETa,
€CTECTBEHHAs PaJMOAKTHBHOCTh, BOBHUKHOBCHHE JIMHEHYATOTO CIIEKTPa M3ITy4CHUS)
M0 OINMKMCAHUIO UX XApPAKTEPHBIX CBOWCTB W HA OCHOBE OIIBITOB, JEMOHCTPHPYIOIIMX
IaHHOE (pU3HYECKOe SIBICHUE,

pacro3HaBaTh MPOSIBIICHUE U3YYCHHBIX (PU3NYECKHX SBJICHUN B OKpYXaromeM Mupe (B
TOM 4uclie (U3NYECKUE SBICHHUS B MPUPOJC: NMPHIMBBI U OTIUBBHI, ABIKCHHE IJIAHET
CoJIHEYHOU CUCTEMBI, PEaKTUBHOE JIBUYKCHHUE JKUBBIX OPraHU3MOB, BOCIIPHSTHE 3BYKOB
KUBOTHBIMH, 3EMJICTPSICCHUE, CEHCMHUYECKHE BOJIHBI, IIYHaMH, 3X0, IBETa Tell,
ONTUYECKUE SIBJICHUS B  MPUPOJE, OHOJOTHYECKOE  JCUCTBUE  BHIUMOTO,
yIbTPapHUOJIETOBOTO U PEHTTCHOBCKOTO W3JIyUYCHUH, €CTECTBEHHBIN PaauOaKTUBHBIN
(GOH, KOCMHYECKHE JIy4d, pPAJUOAKTUBHOC W3IYUYCHHE TPUPOJHBIX MHUHEPAJIOB,
NeCTBHE PaIMOAaKTUBHBIX M3IYYCHUN Ha OpPraHU3M 4YejoBeKa), IPU 3TOM MEePEBOIUTH
MPAKTUYECKYIO 33/71auyy B Y4eOHYIO, BBIACTATH CYIIECTBEHHBIE CBOMCTBa (MPU3HAKH)
(bu3MUYECKUX SABIICHUH;

OTIMCHIBATh U3YYCHHBIE CBOMCTBA TeN U (PU3NYECKUE SBIICHUS, UCTIONB3YS (PU3UYECKHE
BENTUYMHBI (CPEIHSASI U MTHOBEHHAs CKOPOCTh Tela MPH HEPaAaBHOMEPHOM JBMKCHHH,
YCKOpEHUE, MepeMeIleHne, MyTh, YrioBas CKOPOCTh, CHJIa TPEHHUS, CUJIa YIIPYrOCTH,
CHJIa TSKECTH, YCKOPEHHE CBOOOTHOTO MAJCHHs], BEC Tella, UMITYJIbC Tella, UMITYIbC
CHWJIBI, MEXaHU4YecKass paboTa U MOIIHOCTb, MOTEHIIMATbHAS DHEPTHsl TeJa, MMOJAHITOTO
HaJ[ TOBEPXHOCTHIO 3eMJIH, TIOTEHIIMAIbHASI DHEPTUS CXKATOM MPYKUHBI, KHHETUYECKas



SHEprus, MOJHAs MEXaHWYecKas SHEeprus, MepuojJ W 4YacToTa KoJieOaHWH, UIMHA
BOJIHBI, TPOMKOCTb 3ByKa U BBICOTA TOHA, CKOPOCTb CBETA, [10KA3aTEIb IPEJOMIICHUS
Cpenbl), PU ONMHCAHUM TMPABHIBHO TPAKTOBATh (DU3WYECKUN CMBICT HCIOJIb3YEeMBIX
BEIMYUH, OOO3HAYEHHS M EIUHUIBI (PU3MYECKHX BEIMYMH, HAXOAUTh (HOopMyIbl,
CBS3BIBAIOIIME JIAHHYIO (U3UYECKYIO0 BEJIMYMHY C JPYTMMHM BEIMYMHAMHU, CTPOUTh
rpadMKy U3y4eHHBIX 3aBUCUMOCTEH (PU3NIECKUX BEIMYNH;

XapaKTepU30BaTh CBOMCTBA Te€J, PU3NUYECKUE SBJICHUS U MPOLECCHI, UCOJIb3Ys 3aKOH
COXPAHEHHUS PHEPIUU, 3aKOH BCEMUPHOIO TATOTEHUS, MPUHLUI CYNEPHO3ULUHN CHUII,
MPUHIIUI OTHOCUTENBHOCTH [ anumnes, 3akoHsl HploTOHA, 3aKOH COXpaHEHUS UMITYJIbCa,
3aKOHBl OTPaXEHHUSI M TMPEIOMIIEHHUS CBETa, 3aKOHbl COXpPAHEHHs 3apsl0BOTO U
MaccoBOTO 4YHCEI TpU SAEPHBIX pPEaKUMsIX, IpPH OTOM JaBaThb CJOBECHYIO
(hopMyIHMPOBKY 3aKOHA U 3alMChIBATh €T0 MAaTEMaTHUECKOE BbIPAKEHHUE;

OOBSACHATh (PU3MUECKHE TPOIECCHl W CBOMCTBA TeJl, B TOM YHUCJIE€ U B KOHTEKCTE
CUTyallull  NpPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIABIATH  HNPUUYUHHO--
CJIEICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKUX I11aroB ¢ OMOPON Ha 2—
3 U3y4yeHHBIX CBOICTBAa (PU3WYECKUX SABJIEHUM, (U3NYECKUX 3aKOHOB WJIU
3aKOHOMEPHOCTEN;

pemath pacué€THbIe 3a/1a4M (OMHUPAIOIIUECS Ha CUCTEMY U3 2—3 YpaBHEHUI ), UCTIOIb3YS
3aKOHBI M (POPMYIbI, CBSI3bIBAIOLINE (U3MYECKHE BEJIWYMHBI: HAa OCHOBE aHajIn3a
YCIIOBUS 3aJayd 3alMChIBaTh KpPATKOE YCIOBHE, BBIABIATH HEJOCTAIOLIUE WIH
n30bITOYHBIE JAHHBIE, BHIOMPATh 3aKOHBI U (OPMYIbI, HEOOXOJUMBbIE Ui pEllIeHus,
IIPOBOJAUTH pAacuy€Tbl M OLIEHUBATH PEATUCTHYHOCTH IMOJYYCHHOTO 3HAYCHUS
(bM3UYECKON BETUIMHBL;

pacro3HaBaTh NpPOOJEMbI, KOTOPbIE MOXXHO pPEUIMTh IMpPU MOMOLIM (U3NYECKUX
METOJNOB,  MCHOJb3ysd  ONUCAHUE  MCCICAOBAaHUA,  BBIACIHATH  IIPOBEPSIEMOE
IIPEAIIOJIOKECHAE, OLICHUBATh IPAaBUIBHOCTh INOPSAKA INPOBEIACHMS MCCIEAOBAHUSA,
JieNIaTh BBIBOJIbl, MHTEPIIPETUPOBATh PE3y/IbTaThl HAOIIOAEHUHN U ONBITOB;

IIPOBOJIUTH OIBITHI 110 HAONIOJEHUIO (PU3MUECKUX SIBICHUM MM (PU3HMUECKUX CBOMCTB
TeJl (U3yd4eHue BTOPOro 3akoHa HbroTOHA, 3aKOHA COXpaHEHUs YHEPIUH, 3aBUCUMOCTh
neproia KoyiebaHui NpyKMHHOTO MasTHUKA OT Macchl Ipy3a U KECTKOCTU MPYKUHBI U
HE3aBUCUMOCTb OT aMIUINTYAbl MaJIbIX KOJeOaHUH, IPSIMOJIMHEIHOE PaclipOCTpaHEHHE
CBETa, pPa3JIo’KeHUE OeJIoro CBeTa B CIHEKTpP, M3Y4YEHHUE CBOMCTB H300pa)KeHHs B
IUIOCKOM 3€pKajle M CBOMCTB H300pakeHHUs IpeaMera B COOMparoliel JIMH3E,
HaOJI0/IeHUE CIUIOUIHBIX M JIMHEWYaTbIX CIEKTPOB H3JIYYEHHUs): CAMOCTOSITEIHLHO
co0upaTh YCTAaHOBKY M3 N30BITOYHOrO Habopa 060pya0BaHUs, ONKMCHIBATh X0 OIIbITA U
€ro pe3yibTaThl, ((OPMYIUPOBATH BBIBOIbI;

IPOBOJIUTh HPU HEOOXOIMMOCTH CEpPHIO HPSIMBIX HM3MEPEHMH, ONpenenss cpeiHee
3HaYeHHe u3MepseMol BelW4YMHBI ((OKYCHOE paccTOsiHHMEe COOMparolie JHMH3bI),
000CHOBBIBATh BBIOOD crioco0a u3mMepeHust (M3MEpUTENBHOTO pUbopa);

MIPOBOJIUTH MCCIIEJOBAHUE 3aBHCUMOCTEH (PU3MUECKMX BEJIMYMH C MCIOJb30BaHUEM
NOpSIMBIX HM3MEpPEHHH (3aBHCHMOCTh IyTH OT BPEMEHH IPH PABHOYCKOPEHHOM
JBIDKEHUM 0€3 HaydalbHOM CKOpOCTH, mepuoja KojeOaHWi MaTreMaTHYecKOoro
MasiTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU YIJla OTPAKEHUS CBETA OT YIJa MaJeHUs U
yria IpejoMIIEHUs OT yIJla MaJeHus): IJIaHUpOBaTh MCCIEJOBAHHUE, CAMOCTOATEIBHO
coOMpaTh YCTaHOBKY, (HUKCHpPOBAaTh pe3ylbTaThl IOJYYEHHOW 3aBHCUMOCTH



(¢u3NYeCKUX BEIMYUH B BUJAE TaOIUI U rpaduKOB, IeNaTh BBIBOJIBI 10 Pe3ylIbTaTaM
HCCIIEI0OBAHUS;

MPOBOJIUTh KOCBEHHBIE HW3MEPEHUs (U3NYECKUX BEIUYMH (CpeAHss CKOPOCTb U
YCKOpEHHUE Teja MPHU PAaBHOYCKOPEHHOM JIBUKEHHH, YCKOPEHHUE CBOOOJHOTO A CHHUS,
KECTKOCTh NPYKUHBI, KOXPPUIMEHT TPEHUS CKOJILKEHHS, MEXaHudeckas paboTa u
MOIITHOCTh, YacTOTa W TEpPHOJ KOJeOaHWH MaTeMaTH4eCKoro | IPYKUHHOTO
MasiTHUKOB, OINTHYECKass CHja coOuparome JHH3bI, paJWOAKTUBHBIA  (OH):
IUTAHUPOBATh M3MEPEHHS, COOMpATh SKCHEPUMEHTAJIBHYIO YCTAHOBKY M BBITIOJHATH
W3MEPEHUs, CIenys NPeNIOKEHHOW MHCTPYKIHMH, BBIUUCIATH 3HAUCHHE BEIMYMHBI U
aHATM3UPOBATh TIOJyYEHHBIE pPE3yAbTaThl C YYETOM 3aJaHHOH IOTPEIIHOCTH
U3MEPEHUN;

coOnrofaTh TMpaBuja TEXHUKUM O€30MacHOCTH mpu paboTe ¢ JabOpaToOpHBIM
000pyI0BaHUEM;

pa3nuyaTth OCHOBHBIE NPU3HAKM HM3YYECHHBIX (DU3WYECKHX MOJENEW: MaTepHuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJO, TOUEYHBIM MCTOYHHK CBETA, JIy4, TOHKAas JIMH3A,
IJIaHeTapHasi MOJIENIb aTOMa, HYKJIOHHAs! MOJIENIb @aTOMHOTO S/Ipa;

XapaKTepU30BaTh TPHHIUIBI JCHCTBHS HW3YYEHHBIX MPHOOPOB W TEXHHYECKHUX
YCTPOWCTB C OMOPOH HA WX OMHCAaHUs (B TOM YHCIIE: CITUJAOMETP, TATINKU MTOJIOKEHHUS,
pacCTOSIHHS M YCKOPEHHSI, paKeTa, 3X0JIO0T, OYKH, TIEPUCKOII, oToanmapaT, ONTHIECKHIEe
CBETOBO/JIbI, CIEKTPOCKOMN, J03UMETp, KaMepa BuiIbCOHA), HCIOJB3YS 3HAHUS O
CBOMCTBaxX (PU3NYECKUX ABJIEHUN U HEOOXOAMMbIE (PU3NUECKHE 3aKOHOMEPHOCTH;
UCIOJb30BATh CXEMbl U CXEMaTHUYHbIE PUCYHKH M3yYEHHBIX TEXHHYECKUX YCTPOMCTB,
U3MEPUTENbHBIX MPUOOPOB M TEXHOJIOTUYECKUX IPOLIECCOB MPU PEUIEHUH y4eOHO--
MPAKTUYECKUX 3aJ]ay, ONTUYECKHE CXEMBbI I MOCTPOEHUS M300paKeHUH B IIOCKOM
3epKajie ¥ coouparomeil TuHse;

MPUBOJIUTE TPUMEPHl (HAXOAuUTh WHQOpPMAIMI0O O TMpuUMEpax) MPAKTHIECKOTO
UCIOJb30BaHUSA (PU3MUECKUX 3HAHUM B IIOBCEAHEBHOM XKHU3HM I oOecredeHus
0€30I1aCHOCTH MpH OOpalleHuu ¢ NOpubopaMu M TEXHHUUECKUMH YCTpOMcCTBaMmuy,
COXpaHEHHs 3JI0pOBbsl M COONIONEHHsT HOPM HKOJIOTMYECKOTO IOBEIECHUS B
OKpyXarollel cpezne;

OCYLIECTBIATh IOMCK HHpopMauuu ¢uszndeckoro conepxkanus B VHTepHere,
CaMOCTOATEJIBHO (OPMYJIUPYST IMOMCKOBBIM 3ampoc, HAXOOUTh IIyTH OIpeaeSICHHs
JOCTOBEPHOCTH TOJYy4Ye€HHOH HH(pOpMAIMM Ha OCHOBE HUMEIOIIUXCA 3HAHUH U
JIOTIOJIHUTEIbHBIX UCTOUHUKOB,;

UCIOJIb30BATh IIPH BBHINOJHEHUN Y4EOHBIX 3alaHUN HayYHO--NOMYJISIPHYIO JIUTEPATyPy
(U3MYEeCKOro COAEp)KaHus, CIpPaBOYHbIE MaTepualbl, pecypcbl cetu HMHTepHer,
BJIa/IeTh NPUEMAaMU KOHCIEKTUPOBAHMSA TEKCTa, MpeoOpa3oBaHHs HHGOpMAIMU U3
OJIHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHHs Ha OCHOBE HMH(pOpMaIuu
U3 HECKOJIbKMX HMCTOYHUKOB (U3UYECKOrO COJAEp)KaHUs, MyOIMYHO MpPeCTaBIATh
pe3yabTaThl MPOEKTHOM MIIM MCCIIEA0BATENLCKOM AESATEIbHOCTH, P 3TOM I'PaMOTHO
UCIOJb30BaTh W3YyYEHHbIM MOHATUHHBIA ammapar H3ydyaeMmoro pasjaena (pusuku u
COINPOBOKJATh BBICTYIUIEHHE INpEe3eHTalled C¢ Y4€TOM OCOOEHHOCTEH ayauTopuu
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypchl

Pa3nes 1. @u3uka u e€ poJib B NO3HAHUHN OKPY/KAIOLIEro MUpa

bubmmoreka [IOK
1.1 (6)) - 2 0 0
M3MKa - fayka o npuapose https://m.edsoo.ru/7f416194
1.2 Dusznyeckue BEIUYUHBI 2 0 0 bubmorexa LIOK
https://m.edsoo.ru/7f416194
. bubmuorexa [JOK
1.3 E 2 0 1
CTCCTBCHHOHAYYHBI METO,T TIO3HAHHS hitps://m.edsoo.ru/7f416194
Hroro mo pazgeny 6

Pasznen 2. IlepBoHayaibHble CBeJIEHUS 0 CTPOEHUM BellleCTBA

bu6mmoreka [JOK
2.1 C 1 0 1
TpoeHiue Beliiectsa https://m.edso00.ru/7f416194
JIBrykeHre u B3aMMOACHCTBUE YaCTHUII bubnmuorexa [JOK
2.2 2 0 1
BEIIleCTBA https://m.edso00.ru/7f416194
2.3 ArperatHble COCTOSIHHS BEIICCTBA 2 1 1 Bubmorexa OK
https://m.edso00.ru/7f416194
Utoro no pazneny 5
Pa3ngen 3. /IBu:keHHe M B3aUMOIeliCTBHE TeJl
3.1 MexaHnueckoe OBIKEHUE 3 0 1 bubmnorexa [IOK

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

3.2 WNuepuus, Macca, MI0THOCTh 4 0 1 bu6mmoreka [JOK



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

https://m.edso0.ru/7f416194

bubmuoreka [JOK

. .B 14 2
33 (uta. Buat cin https://m.eds00.ru/7f416194
Hroro no pazgeny 21
Paznen 4. laBjieHue TBEPABIX TeJl, (KMAKOCTEH 1 ra3oB
41 [asnenue. [lepenaya naBieHus: TBEPIAbIMU 3 1 bubnuorexa [JOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edso0.ru/7f416194
bubmmoreka [{OK
4.2
Jlaprierue KuAKOCTH > 0 https://m.eds00.ru/7f416194
bu6moreka [IOK
4, A 1
3 TMOC(EpHOE AaBICHHE 6 https://m.eds00.ru/7f416194
44 JlelicTBUE )KUJIKOCTH M Ta3a Ha MOTPYKEHHOE 5 3 bubmuorexa [JOK
' B HHX TEJIO https://m.edso0.ru/7f416194
Hroro mo pazgeny 21
Pa3znen 5. Padora u MOIIHOCTB. JHeprus
bu6mmoreka [JOK
>1 Pabota 1 MomHOCTS 3 . https://m.eds00.ru/7f416194
bu6mmoreka [JOK
5.2 I1 5 1
POCTHIE MEXAHHSMEL https://m.eds00.ru/7f416194
5.3 MexaHudeckas SHEPTHsl 4 0 bubmorexa HOK
https://m.eds00.ru/7f416194
Utoro mno pazneny 12
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68 15



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

8 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (mupp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. TenjioBble siBJIeHUs
. bubnuoreka [JOK
11 C 7 0 0
TPOCHHE H CROHCTRA BEMiecTaa https://m.edsoo.ru/7f4181ce
bu6moreka [IOK
1.2 T 21 1 5
CIVIOBHIC MPOUCCChl https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 28
Pa3znen 2. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUSI
21 DIIEKTPUYECKUE 3apsibl. 3apSKEHHbIE TEJla 5 0 1 bubnuoreka [IOK
' U WX B3aUMOJIeHCTBHIE https://m.edsoo.ru/7f4181ce
2.2 [TocTOSTHHBIN EKTPUICCKUN TOK 20 1 7 Bubnmorexa [JOK
https://m.edsoo.ru/7f4181ce
2.3 MarHuTHBIC SBIICHHS 6 1 15 bubmorera [JOK
https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
2.4 2 4 0 0
JICKTPOMATHITHAN My KA https://m.edsoo.ru/7f4181ce
Utoro no pazneny 37
PezepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 3 14.5



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

9 KUIIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Paznen 1. Mexanuveckue siBJJeHUs
MexaHn4ecKoe JIBMKEHNUE U CTIOCOOBI €T0 bubmmoreka [IOK
11 10 0 1
OTMCaHUS https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
1.2 B i 20 1 3
SAMMOJICHCTBHE TE https://m.edsoo.ru/7f41a4a6
b K
1.3 3aKOHBI COXpaHEHUS 10 0 3 nomroreia LO
https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 40
Pa3znen 2. Mexannueckne Kojae0aHusl U BOJHbBI
bu6 OK
2.1 MexaHn4ecKre KoaeOaHus 7 0 3 nommoreka L
https://m.edsoo.ru/7f41a4a6
bu6mmoreka [JOK
2.2 MexaHH4ecKHe BOJIHBL. 3B 8 1 3
K https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 15
Pasjaen 3. DileKTpOMarHuTHOE 1Mo0Jie M 3JIEKTPOMATHUTHBIE BOJTHBI
31 DIIEKTPOMAarHuTHOE MOJe U 6 0 5 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
Uroro no pazgeny 6
Pa3znen 4. CBeToBbI€ sIBJI€HUS
4.1 3aKOHBI pacIIPOCTPAHEHUS CBETA 6 0 2 bubnuorexa [IOK



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

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

bubmuoreka [JOK
4.2
JIuH3bl U onrTHYECKUE TPUOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [{OK
4, P 2
3 a3JI0)KeHHE OeJI0T0 CBETa B CIIEKTP 3 https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pazgea S. KBanTOBbBIE SIBJICHUS
bubmmoreka [{OK
A 4 4 1
5 CIyCKaHHE U TIOTJIONICHUE CBETa aTOMOM httos://m. edsoo.ru/7f41a4a6
bu6moreka [IOK
5.2 C 6 1
TPOCHHE ATOMHOTO Hipa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
. | 7 1
53 AACPHEIC peatiiid https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 17
Pasznen 6. [loBTopuTe 1bHO0-00001IAK0 M MOAYIb
6.1 [ToBTOpEeHUE M 0000IIEHNE COACPIKAHUS 9 9 bubnmuoreka [JOK
' Kypca ¢hu3uku 3a 7-9 ximacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazgeny 9
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 27



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

IHOYPOYHOE IIVIAHUPOBAHHUE

7 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne aTra nudpoBLIe
Tema ypoka Konrtpoabubie | IlpakTnueckue A op
n/n Bcero H3ydeHusi | oOpa3oBaTebHbIE
padoTsbI padoThI
pecypcsl
dusznka — HayKa 0 IPUPOJIE.
1 YK pupon 1 0 0
SIBnenus npupoabl
2 dusnueckue sIBICHUA 1 0 0
dusnueckue BEJINYMHBI U UX
3 1 0 0
U3MepeHue
JlaGopaTopHast pabota «Omnpesenenue
4 IIEHBI JICJICHHS Kbl H3MEPHTEIBHOTO 1 0 1
npudopar»
MeTopl HAy4HOTO TTO3HAHMUSI.
5 Onucanne PU3NIECKUX SIBICHUN C 1 0 0 bubmorexa TOK
. https://m.edsoo.ru/ff09f72a
IIOMOIIILIO MOAEIEH
JlaGopatopnast pabora «H3mepeHue
6 00BEMA JKUIKOCTH U TBEPJIOTO TEJIay. 1 0 1
Crpoenue BemiectBa. OMNbITHI,
7 JIOKa3bIBAIOIIHE JUCKPETHOE 1 0 0 Bubmorexa OK
p https://m.edsoo.ru/ff09fe0a
CTPOCHHME BEIIIECTBA
bu6mmoreka [JOK
8 BIDKEHHUE YAaCTHUI[ BEIIECTBA 1 0 0
A tet https://m.edsoo.ru/ff0a013e
9 JlaboparopHas pabota «OnpeneneHue 1 0 1

pasMEpoB MaJIbIX TCII». OI_ICHKa



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

qUuaMeTrpa aToMa METOJIOM psloB (¢
ucrnoJib3oBanueM (otorpaduii).

10 ArperaTHble COCTOSIHMSI BEILIECTBA
Oco0OeHHOCTH arperaTHbIX COCTOSTHUN
11 BoJbI. O600IIEeHNE 110 pa3aeTy bubmmoreka [JOK
«IIepBOoHayYanbHBIE CBEAECHUS O https://m.edsoo.ru/ff0a0378
CTPOCHHHU BEIIECTBA»
MexaHnueckoe ABUKEHUE.
12 PaBHOMEpHOE U HEpaBHOMEPHOE brbmmorexa [OK
https://m.edsoo.ru/ff0a05c6
JIBIDKEHHE
bu6moreka [IOK
13 CxopocTs. EMMHHLEL cKopoctH https://m.edsoo.ru/ff0a079c
14 Pacuer nmytn 1 BpeMeHM ABMKEHUS bubnmorexa [IOK
https://m.edsoo.ru/ff0a0ae4
Wuepriusa. Macca — mepa bubmuorexa [JOK
15
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHoCTh BemecTBa. PacueT maccel bubmuorexa [JOK
16
1 00beMa TeJia 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpeneneHue
IJIOTHOCTH TBEPJIOTO TEJIa»
18 Pemenne 3agau o treme "I1moTHOCTD bubmuoreka [JOK
BelecTna" https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepHUCTHKa
19 B3auMoencTus ten. Cuna
ynpyroctu. 3akoH ['yka
JIaGopatopHas pabota «/3yuenue
20 3aBUCUMOCTH PACTSHKEHUS

(medopmarun) mpy>KUHBI OT



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

MIPUIIOKEHHOMN CUIIBI»

21 [[“1Bnenue Tsrorenus. Cuia TKeCTU
CBsi3b MEX]1y CHIION TSKECTH U
N bubnuorexa [JOK
22 Maccoit Tena. Bec tema. Pemmenue
" " https://m.edsoo.ru/ff0al778
3aga4 o teme "Cuia TsoKecTH

23 Cuna TsHDKeCTH Ha JAPYrux IIaHeTax. bubnuorexa [JOK
DU3NYECKUE XAPAKTEPUCTUKH TJTAHET https://m.edsoo.ru/ff0a1502

bubmmoreka [IOK

24 Hsmepenne cui. JlunamoMeT

p A p https://m.edsoo.ru/ff0al8cc
bu6moreka [IOK

25 Bec tena. HeBecomocTh

https://m.edsoo.ru/ff0a1778
CrnoxeHue IByX CHJI, HallpaBJIECHHBIX
26 10 OJTHOM IPSIMO¥t bubmorexa TOK
N p ’ https://m.edsoo.ru/ff0ala70
PaBHOfelicTBYIOIIAS CHIT

97 Pemrenue 3agad mo reme
"PaBHoaeiicTBYyIOIIAsA crt"

28 Cuna Tpenus u e€ Buabl. TpeHue B bubnuoreka [JOK
MPUPOJE U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopaTtopHnas pabdora «3y4yeHue
3aBUCHMOCTH CHJIBI TPCHUS

bu6mmoreka [JOK
29 CKOJIbYKEHUS OT CHJIBI JIABJICHHS U
https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAFOIITNXCS
TTOBEPXHOCTEH»

30 Pemenne 3a1a4 Ha onpenecHue
PaBHOJENCTBYIOIIEH CUJIIBI
Pemenue 3amau no temam: «Bec

bu6mmoreka [JOK
31 Tenay, «I'paduueckoe n3odpaxeHue

cuy», «Cunbl», «PaBHOACHCTBYIOMIAS

https://m.edsoo.ru/ff0alde0



https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
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https://m.edsoo.ru/ff0a1a70
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https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0

CHIID»

KonTtposnpsHast paboTa mo Temam:
«MexaHu4eckoe JBIKeHHe, «Macca,

32 IUIOTHOCTEY, «Bec Temay,
«['paduueckoe n300pakeHUE CHIY,
«Cumbr»
33 Hasnenue. CiocoObl yMEHBIICHUS 1 bubnuorexa [JOK
YBEIIUYECHUS JABICHUSA https://m.edsoo.ru/ff0a20a6
JlaBrienue raza. 3aBHCUMOCTD
34 JIaBJIEHUS ra3a oT 00bEMa, bubnmorexa LOK
https://m.edsoo.ru/ff0a2376
TEMIIEPATYPhI
Ilepenaua maBieHus TBEPABLIMUI
35 TGJ‘II;l\fIII/I, )KE)IKOCT?IMI/I u f;lsaMH. bubmmorexa [OK
https://m.edsoo.ru/ff0a25b0
3akoH [lackans
36 JlaBiaeHue B )XUIKOCTH U rase, bubmuorexa [JOK
BBI3BAHHOE JEUCTBHUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718
37 Pemenne 3amau mo teme «JlapneHue B bubmuorexa [JOK
JKAIKOCTH U rase. 3akoH Ilackais https://m.edsoo.ru/ff0a2826
bu6mmoreka [JOK
38 Coobmaompecs cocyax! https://m.edsoo.ru/ff0a2970
39 IM'uapaBnuueckuii mpece bubmorexa HOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [lopuineBoit
YKUJIKOCTHBIM HAcOC
41 Atmocdepa 3eMiH ¥ IPUYMHBL €€ bubnuoreka [IOK
CYILLECTBOBAHUSA https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3nyxa. AtmMocdepHoe bubnunoreka [JOK

JaBIIEHUE

https://m.edsoo.ru/ff0a2b5a



https://m.edsoo.ru/ff0a20a6
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https://m.edsoo.ru/ff0a25b0
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W3mepenne atMmochepHOTo aBIICHHS.

bubmuoreka [JOK

43 Omnbit Toppuuennu https://m.edsoo.ru/ff0a2da8
3aBHCUMOCTH aTMOC(EPHOTO
44 JTABJICHUS OT BBICOTHI HaJl YDPOBHEM bubnmorexa LOK
https://m.edsoo.ru/ff0a2fc4
MOps
45 Bapomerp-anepouna. AtmochepHoe bubnuorexa [JOK
JIABJICHUE HA Pa3JIU4HbIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenue 3amgau mo reme "
ATtmocdepHoe naBneHue"
JlelicTBUeE KUJIKOCTH M Ta3a Ha
47 MIOTPYKEHHOE B HUX TEJO. bubmmorera LOK
https://m.edsoo.ru/ff0a3276
ApxumenoBa cuiia
JlabopaTtopHnas pabora «OnpenencHue
48 BBITAJIKUBAIOIICH CHIIBI, bubmuorexa [JOK
JEUCTBYIONIEN HA TEJO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B JKUJKOCTb)»
JlaGopaTopHas paboTa 1o Teme
49 «Hccaenosanue 3aBUCUMOCTH Beca bu6mmoreka [JOK
Teja B BOJAE OT 00bEMA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B JKUJKOCTb YacTH TEJIa»
50 [InaBanme Ten bubmorexa HOK
https://m.edsoo.ru/ff0a3a96
JlaGopaTtopHas pabota
51 "KoHcTpynpoBaHue apeomeTrpa win
KOHCTPYHPOBaHUE JOJKU U
omnpeneneHue e€ rpy30no0abEMHOCTH"
59 Pemenue 3agau no remam: «IlnaBanue bubnmuoreka [JOK

cynoB. Bo3ayxomnaBanue»,

https://m.edsoo.ru/ff0a3654
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«/laBiieHne TBEPIBIX TEI, JKUIKOCTEN
U ra3oB»

KonTtposnsHas paboTa o teme

53 «/laBreHue TBEpBIX TEN, JKUAKOCTEH

1 Ta30B»
bub6mmorexa [{OK

>4 Mexanuieckas pabota https://m.edso0.ru/ff0a3f82

bubmmoreka [IOK

55 MonirocTs. EARHUNE! MOIIHOCTH https://m.edsoo.ru/ff0a3f82
Ypok-uccnenoBanue "Pacuér

56 MOIITHOCTH, Pa3BUBAEMOM TpH
noanéMe o Jectauie"

57 [Ipocteie MexaHnu3mbl. Poryar.

PaBHOBecue cuil Ha peryare
Peruaru B Texuuke, ObITY U TIPUPO/IC.

58 JlaGopaTtopHnas pabota bubnuoreka [JOK
«MccnenoBanue ycnoBHil paBHOBECHS https://m.edsoo.ru/ff0a478e
phIdaray

59 Pemenne 3agau 1mo Teme «YciIoBHUS bubnuoreka [JOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
Koaddumuent monesnoro aeicTeus

50 MexaHusMa. Jlaboparopnas paboTa
«3mepenue KIIJ] nakinoHHOM
TIJIOCKOCTH

61 Pemenue 3agau o teme "Pabora, bu6mmoreka [JOK
motrHocTh, KIT" https://m.edsoo.ru/ff0a4c48

62 MexaHnyeckasi 3HEpTHUs. bubnuoreka [IOK

Kunernueckas u NOTCHOHAJIbHAaA

https://m.edsoo.ru/ff0a4252



https://m.edsoo.ru/ff0a3f82
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SHEprus

63

3aKOH COXpaHEHHUs MEXaHUYECKOU
SHEPrUUu

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

64

YPOK-3KCIIEPUMEHT 10 TEME
"DKCHepUMEHTAIbHOE OTIPEAETICHUE
W3MEHEHHUS KHHETUYECKON 1
MOTEHIIMATLHOW YHEPTUU TIPU
CKAaThIBAaHHMH TeJa MO HAKJIOHHON
MJI0CKOCTH"

65

KonTponbnas paborta o teme
«PaboTa 1 MOIIHOCTb. DHEPrUs»

66

PesepsubIit ypok. PaboTta ¢ Tekcramu
no teMe "MexaHnueckoe aBmKeHue"

bu6moreka [IOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBubiit ypok. PaboTta ¢ Tekcramu
o teme "JlaBieHue TBEPIBIX TEI,
SKUJIKOCTEN U ra3os"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a4ffe

68

PesepBubiit ypok. PaboTta ¢ Tekcramu
o teMme "Pabora. MOIIHOCTE.
Oneprus"

OBIIEE KOJJMYECTBO YACOB I1O
I[TPOTPAMME

68

15
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8 KUIIACC

KosauuecTBo yacoB DJIeKTPOHHbIE
Ne ara undposbie
Tema ypoka Konrpoabubie | IlpakTHueckue A op
n/n Bcero H3ydeHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypchl
OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-
1 KHHETUYECKOUW TEOPHUU U MX OTIBITHBIC 1 0 0 bubmorexa HOK
P https://m.edsoo.ru/ff0a5256
MTOATBEPIKICHUS
2 Macca u pa3Mep aToOMOB H MOJICKYIT 1 0 0
3 Monenu TBEpPAOTO, )KUAKOTO U 1 0 0 bu6moreka [IOK
ra3o00pa3HOro COCTOSIHUM BeIlecTBa https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOMCTB TBEPIOTO,
4 AKUAKOTO U ra3000pa3HOT0 COCTOSTHUMA 1 0 0
BEILIECTBA HA OCHOBE IOJIOKEHUI
MOJIEKYJISIPHO-KHUHETHYECKON TEOPUH
bu6mmoreka [IOK
5 Kpucrannmaeckue u amopdubie Tena 1 0 0
P pd https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanuJUISIPHOCTD. 1 0 0 bubnunoreka [JOK
[ToBepXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530
bubmuoreka [JOK
7 TennoBoe pacIMpeHHue U CKATUE 1 0 0 1
https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBs3b TEMIIEpaTyphI CO
8 CKOPOCTBIO TEIJIOBOTO JIBHIKCHHS 1 0 0
YaCTHII
9 Buytpennss sneprus. CriocoOsl 1 0 0 bubnuoreka [IOK
HU3MEHEHUs BHYTPEHHEHN SHEPruu https://m.edsoo.ru/ff0a5c60
10 Buas! Tennonepenaun 1 0 0 bu6mmoreka [JOK



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
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https://m.edsoo.ru/ff0a6412

Ypok-koHpepenmus "[IpakTudeckoe
HCMOJIb30BAHUE TEIJIOBBIX CBOMCTB

bubmmorexa [{OK

1 BEILIECTB U MAaTEPUAJIOB B LIEJIAX https://m.edsoo.ru/ff0a65c0
sHEeprocoepexeHus"

12 KonnuecTBo TemnoTsl. Y AenbHas bub6mmorexa [{OK
TEIIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 VYpaBHEHME TEIIOBOTO OaaHca. bubnuorexa [JOK
TemooOMeH U TEMJI0BOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTtopnast pabota

14 "UccnenoBanue siBICHUS bu6moreka [IOK
TEII000MEHa IPU CMEIINBaHUH https://m.edsoo.ru/ff0a6a98
XOJIOJIHOW U TOpsTYeil BOIBI"
Pacuer konuyecTBa TEMIOTHL,

15 HEO0O0XOMMOTO JJII HarpeBaHus Teja
Y BBIIESIEMOTO UM IIPU OXJIaXKICHUU

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

17 DHeprus TOoIMBa. Y enbHas TemioTa bubnuoreka [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a
[1naBneHue u oTBEpACBaHHE

18 KPUCTAJUIMYECKUX Te. Y JAebHas bubmnorexa [IOK

https://m.edsoo.ru/ff0a71d2

TEIUIOTA TJIABJICHUS

19 JlaboparopHas padota "Onpenenenue bubnunoreka [JOK
yEIbHOU TEIJIOTHI TUIaBJICHUS Jibaa" https://m.edsoo.ru/ff0a72fe

20 [TapooGpazoBaHue U KOHEHCAIUS. bubnuoreka [IOK
Hcnapenue https://m.edsoo.ru/ff0a740c

21 Kunenwue. Y genpHas TemioTa bu6mmoreka [JOK



https://m.edsoo.ru/ff0a6412
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
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mapooOpa3oBaHus U KOHICHCAIIHH.
3aBUCUMOCTb TEMIIEPATYPBI KUIIEHUSI
OT aTMOC(EPHOTO JTaBIICHUS

https://m.edsoo.ru/ff0a786¢

22

Brnaxxnocts Bo3ayxa. JlabopaTopras
pabota "Onpenencane
OTHOCHUTEJIbHOM BJIaKHOCTH BO3ayXxa"

bub6mmoreka [{OK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJIAKHOCTH BO3J1yXa

24

[IpuHIMIBl pabOTHI TETIIOBBIX
nsurareneif. [laposas TypOuHa.
JIBurarens BHyTPEHHETO CTOPAHUS

25

KII/I TermoBoro aBuratess.
TennoBbie qBUTATENH U 3aIUTA
OKpYKarolle cpeibl

bu6moreka [IOK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUS U MPEBPALICHUS
SHEPrUM B TEIUIOBBIX MPOIIECCaX

27

[ToaroroBka K KOHTPOJILHOM paboTe
1o Teme "TemnsoBrIe SIBJICHHUS.
H3MeHenune arperaTHbIX COCTOSHUN
BemecTra"

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

28

KonTtponbHas padoTa o treme
"TermnoBble sBJIeHU. 3MeHeHne
arperaTHbIX COCTOSIHMI BelecTa'

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

29

DnexTpusainus Tein. J[Ba poga
AIEKTPUUECKUX 3apSAI0B

30

Ypok-ucciaenosanue "OnexkrTpusanus
TEJ UHIYKIUEW U ITpU
CONIPUKOCHOBEHUU"



https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
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B3anmMoenicTBre 3apssKeHHBIX TEIL.

bubmuoreka [JOK

31 3akon Kynona 0 https://m.edsoo.ru/ff0a87e4
DIEeKTPUYECKOE TOJIE.
39 HanpsiskeHHOCTB 2JIEKTPUYECKOro 0 bubnuorexa [JOK
nons. [IpuHnmn cynepnosunun https://m.edsoo.ru/ff0a8ala
BIEKTPUYECKUX TOJIEN
Hocutenu snextpuueckux 3apsiioB.
33 DOnemeHTapHbIi 3apsa. CTpoeHue 0
aToma
34 [TpoBOIHUKH U TUAIEKTPUKHU. 3aKOH 0 bu6moreka [IOK
COXpaHEHUs NEKTPUIECKOTO 3apsiaa https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3aga4 Ha npuMeHEHUE 0 bubmuorexa [JOK
CBOWCTB 2JIEKTPUYECKUX 3apsI0B https://m.edsoo.ru/ff0a90cc
DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
36 cymecTBoBaHus. VcToUHUKN 0 bubmorexa IOK
https://m.edsoo.ru/ff0a95a4
ANEKTPUYECKOTO TOKa
. bu6mmoreka [IOK
37 JIeficTBUSI STIEKTPUIECKOTO TOKA 0 httos://m.edsoo.ru/ff0ag6b2
VYpok-uccnenoanue "JlelictBue
38 ANEKTPUYECKOTO T0JISI Ha MPOBOTHUKHU 1
U TUDJIEKTPUKH"
39 DIEKTPUYECKUM TOK B METAILIAX, 0 bubnunoreka [JOK
JKAIKOCTSIX U razax https://m.edsoo.ru/ff0a9838
40 DnexTpuyecKkas Ienb U e€ COCTaBHbIC 0
4acTu
Cuna Toka. JIabopatopHas paboTa
bu6mmoreka [JOK
41 "N3mepeHue U peryinpoBaHUE CHUJIIBI 0.5

TOKa"

https://m.edsoo.ru/ff0a8bd6
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DNEKTPUUECKOE HAMPSKEHHE.
BonwsTmeTp. JIabopaTtopHas paboTa

bubmuoreka [JOK

42 "M3MepeHHe U PEryIUPOBAHUE 05 https://m.edsoo.ru/ff0a9e14
HarnpspKeHus "

43 CormnpoTHuBiIeHHE MPOBOTHUKA. 0 bubnuorexa [JOK
VY enpHO€ CONPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTtopHnast pabota "3aBUCHMOCTH

44 BJIEKTPUYECKOTO COMPOTUBIICHUS 1 bubnuorexa [JOK
MPOBOJIHUKA OT €r0 JIMHBI, TUIOMAIN https://m.edsoo.ru/ff0aa738
MOTMEPEYHOr0 CEYeHUs U MaTepraia”
3aBUCUMOCTD CHJIBI TOKA OT

45 HanpspkeHusl. 3akoH OMa Ji1sl ydacTka 0 bubmorexa [IOK

https://m.edsoo.ru/ff0aad4a

1enu
JlaGopaTtopHnas pabota
"UccneqoBanue 3aBUCUMOCTU CHIIEI

46 TOKa, UYIIEro Yepe3 Pe3UcTop, OT 1 bubmorexa IOK

https://m.edsoo.ru/ff0aa04e

COMPOTHBIICHUS PE3UCTOPA U
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarensHOE U MapauIEIBLHOE 0
COEJIMHEHUS MPOBOIHUKOB
JlabopaTtopHnas pabora "IIpoBepka

48 MpaBUJIa CIOKEHUS HANPSIKEHUN MIPU 1 bubnunoreka [JOK
MOCJIEI0BATEILHOM COEIMHEHHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3uctopon"
JlaGopatopHas pabota "IIpoBepka

49 IIpaBUJIa JUIsl CUJIBI TOKA IPU 1 bubnuoreka [IOK

napajuieJIbHOM COE€IMHEHUH
pe3uctopos"

https://m.edsoo.ru/ff0aadle
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Pemenue 3anau Ha npuMeHEHUE

50 3akona OMa JJis pa3ImyHOTrO Bubmmorexa LIOK
P 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 "Onpenernenue
52 a00TBI M MOIIHOCTH JIEKTPUUECKOTO bubnmorexa LOK
P " P https://m.edsoo.ru/ff0ab3e0
TOKa
DNEeKTPUYECKUE LIETTH U MOTPEOUTENn
53 ANMEKTPUICCKOM SHEPTHUHU B OBIT bubmotera [JOK
p p Y https://m.edsoo.ru/ff0ab660
KopoTtkoe 3ambikanne
[ToaroroBka K KOHTPOJILHOM paboTe
1o TemMe "DNEKTPUYECKUE 3apsbl.
54 3apsiKeHHbIE Tella U UX bubnmorexa [JOK
p . . https://m.edsoo.ru/ff0abd2c
B3aumoieiicTBus. [locTostHHBIN
AIEKTPUYECKUN TOK"
KonTtponsHas paboTa o tTeme
"DneKkTpuuecKue 3apspbl.
bu6mmoreka [IOK
55 3apsoKeHHBIC Tejla U UX
. . https://m.edsoo.ru/ff0abea8
B3aumoieiicTBus. [locTostHHBIN
AJIEKTPUYECKUN TOK"
56 [TocTosiHHBIE MAarHUTHI, UX
B3aUMO/ICHICTBUE
57 Ypoxk-uccnenopanue "N3yuenue bubnunoreka [JOK
MOJIeH MOCTOSIHHBIX MarHUTOB" https://m.edsoo.ru/ff0ac3d0
MarnutHoe nose. MarHuTHOE moJie
bu6mmoreka [JOK
58 3eMITu ¥ ero 3HaueHUE /IS )KU3HH Ha

3emiie

https://m.edsoo.ru/ff0acOba
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59

OmneiT Dpcrena. MarautHoe noJie
NIEKTPUYECKOro Toka MaruutHoe
I10JIC KaTylIKH C TOKOM

bubmuoreka [JOK
https://m.edsoo.ru/ff0acld2

60

[IpumeHeHue 1eKTPOMarHuToB B
texHuke. JlaboparopHas paborta
"N3yuyeHue neiicTBUS MarHUTHOTO
I10JIsI Ha TIPOBOJIHUK C TOKOM"

0.5

bubmmoreka [{OK
https://m.edsoo.ru/ff0ac74a

61

DneKTpoABUTaTeNb MOCTOSIHHOTO
ToKa. Mcnonp3oBanue
AJIEKTPOABUTaTENEH B TEXHUUECKUX
YCTPOWCTBAaX U Ha TPAHCIIOPTE.
JlabopaTtopHnas pabota
"KoHcTpynpoBaHue u u3ydeHue
paboTHI AMEeKTpoABUTATES "

bu6moreka [IOK
https://m.edsoo.ru/ff0ac86¢c

62

OnbiTel @apajes. 3akoH
AIEKTPOMArHUTHOW WHIYKITUH.
[IpaBuno Jlenna

63

DnekrporeHeparop. CrocoOsr
MIOJIyYEHUS DJIEKTPUUECKOM SHEPTUU.
DNeKTpOCTaHIIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPruu

64

[ToaroToBka K KOHTPOJBHOM paboTe
1o TeMe "DNEeKTPUIECKUE U
MAarHuTHBIE SBJICHUS"

65

KonTponsHas pabota o Teme
"DNeKTpUUeCcKre U MarHUTHbIE
siBIeHUS"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ach14

66

PesepBHeIit ypok. PaboTta ¢ TekcTramu

bu6nmoreka [JOK



https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14

o teMme "TemmoBeie siBiIeHUs"

https://m.edsoo.ru/ff0accse

PesepBHeIit ypok. Paborta ¢ TekcTamu

67 o teMe "IlocTosTHHBII 1 0 bubmmorexa [TOK
. " https://m.edsoo.ru/ffO0acdc6

3IEKTPUYECKUN TOK
PesepBubIit ypok. PaboTta ¢ Tekcramu

68 " " 1 0
1mo TeMe "MaruuTHbIE SIBJICHUS

OBIIEE KOJIMYECTBO YACOB I10
- 68 14.5

[TPOTPAMME



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

9 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
Ne ara ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue A op
n/n Bcero H3y4eHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI
pecypcsl

MexaHnueckoe JBHKEHHUE.

1 ! 1 0 0
MarepuanbHas TOUKa

9 Cucrema orcuera. OTHOCUTEILHOCTD 1 0 0 bubmmoreka [{OK
MEXAaHUYECKOT'O IBUKCHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 0 0 bubnuoreka [IOK
NIBHKEHNE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE npsIMOTUHENHOE

4 nekeHne. CpeqHsss © MTHOBEHHAS 1 0 0
CKOPOCTh
[IpsimonrHENHOE PaBHOYCKOPEHHOE bubnuoreka [IOK

5 1 0 0
JIBH)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh MPAMOJMHEHHOTO

6 PaBHOYCKOPEHHOTO JIBH)KCHHSI. 1 0 0
I'paduk ckopoctr
JlaboparopHnas padota "Onpenenenue

7 YCKOPEHHUS Tea Mpu 1 0 1 bubnnoreka [JOK
PaBHOYCKOPEHHOM JIB’KEHHUH T10 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 11ocKkocTh"
CBoOoHOoe nagenue Tei. OMmbIThI

8 AHoe 1 0 0
lanunes

9 PaBHOMEpHOE IBM>KEHHE TIO 1 0 0 bubnuorexa [IOK
okpyxHoctu. Ilepron u yacrora https://m.edsoo.ru/ff0ael76



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176

oOpamienus. JIuneiHas u yriaosas

CKOPOCTHU
10 LenTpocTpeMHUTENbHOE YCKOPEHUE
11 IIepseiit 3akoH HeroTona. Bexrop bubnuorexa [JOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroToHa. bubnnorexa [JOK
PaBHOelicTBYIOIIAs cHIla https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnnorexa [JOK
Cynepno3unus cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3aga4 Ha npuMeHEHUE bubmuorexa [JOK
3ak0HOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmuorexa [JOK
15 Cuna ynpyrocti. 3akor I'yka https:// m.edso;I ru/ff0aeca2
16 Pemenue 3agaq mo teme «Criia
YOPYTOCTH»
17 JlabopaTtopHas pabora «OnpenenecHue bubnuoreka [IOK
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bubnmuoreka [JOK
18 Cuna Tpettis https:// m.edsoc%.I ru/ff0af738
19 Pemenne 3agay mo teme «Cuna bubnmuoreka [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaboparopHas padota "Onpenenenue bubnnoreka [JOK
ko3 duimenTa TpeHUS CKOIBKCHUS" https://m.edsoo.ru/ff0af8be
Pemenne 3agau no teMe "3aKOHEBI
21 Herorona. Cuna ynpyrocru. Cuna Bubmiorexa LIOK
" https://m.edsoo.ru/ff0afb8e
TpPEeHUS
29 Cuna TSKeCTH U 3aKOH BCEMUPHOTO bubnunoreka [JOK

TATOTEHHSL. Y CKOpEHHE CBOOOTHOTO

https://m.edsoo.ru/ff0af044



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
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https://m.edsoo.ru/ff0af044

najacHus

VYpoxk-koHpepenuus "JIBkeHne el

23 BOKPYT TPaBUTALMIOHHOTO LIEHTpa
(Conneunas cucrema). ['anakruxu"
Pemenue 3anau no teme "Cuna
24 TSOKECTU U 3aKOH BCEMUPHOTO brbmmorexa [OK
" P https://m.edsoo.ru/ff0af5f8
TATOTEHHS

o5 [IepBas kocMu4eckast CKOPOCTb. bubnuorexa [JOK
HesecomocTs u neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecne MmaTepuanbHOM TOUKH.

26 AOGCOoTFOTHO TBEPI0E TEIIO. bubmuorexa [JOK
PaBHOBecue TBEpHOrO TENMA C https://m.edsoo.ru/ff0afe36
3aKpEIUIEHHOM OChIO BPAILICHUS

27 MowmenT cuibl. LleHTp TsKecTn

28 Pemenne 3agau mo reme "MoMeHT bubmuorexa [JOK
cunbl. Llentp Tsoxectn" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHOM paboTe MO

29 Teme "MexaHuyecKoe JIBUKEHUE Bubmmorexa LIOK

N ”H ’ https://m.edso0.ru/ff0b0408
BsaumopneiictBue Ten
KonTponbnas pabora o teme
" bubnuoreka [JOK

30 MexaHn4ecKo€e IBUKEHUE.

N \ https://m.edsoo.ru/ffOb06ec
BsaumoneiicTBue Ten
Nmnynsc Tena. Umnynse cuisl. 3aKoH
31 COXpaHEHUs UMITyJIbca. YTPYTroe U bubmmorexa [IOK
p Y o pyr https://m.edsoo.ru/ffob07fa
HEYyIpyroe B3auMo/ielicTBre

39 Pemenne 3agay mo teme "3akoH bu6mmoreka [JOK
COXPAaHEHUs UMITyJbca" https://m.edsoo.ru/ff0b096¢c

33 VYpoxk-koHpepenuus "PeaktuBHOE



https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

JBUKEHHE B IIPUPOJE U TEXHUKE"

34 MexaHnndeckasi paboTa U MOITHOCTh Bubmmorexa LIOK
https://m.edsoo.ru/ffOb0a84
35 PaboTa cuiibl TSKECTH, CHIIBI bubmmoreka [{OK
YIPYTOCTH U CHJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlabopaTtopHas pabota «OnpeneneHue
36 paboThl CUJIBI TPEHHUS ITPU
PaBHOMEPHOM JBUKEHUU TeJIa 10
TOPU30HTAIIBHON TTOBEPXHOCTH»
37 CBs13b SHEpruu 1 paboThI.
[TorenumansHas 3HEPTUS
Kunernueckas sneprus. Teopema o bubnuoreka [IOK
38 .
KUHETUYECKON SHEPIUU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHUs SHEPTHUH B
MEXaHHUKe
40 JlaGopaTtopHnas pabora «3y4yeHue bubnuoreka [IOK
3aKOHA COXPaHEHHUS SHEPTU https://m.edsoo.ru/ff0b12fe
41 KonebarenpHoe ABMIKEHHUE U €TO bubnmuoreka [JOK
XapaKTePUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aryxaromye KojeOaHusl. bubnnoreka [JOK
Broinyxaennsie konebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTtuyeckuii 1 NpyKMHHBINA
MasTHUKH
Ypok-uccienoBanue «3aBUCUMOCTh
44 nepro/a KoeOaHuii OT KECTKOCTH bubmiorexa LOK
https://m.edsoo.ru/ff0b197a
MPYXUHBI U MacChl Tpy3a»
45 [IpeBparnienue 3Hepruu npu

MEXaHMYECKUX KOJICOaHHMSIX



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a

46

Jlaboparopuas pabota «Onpenenenue
94acTOTHI M IEpUOJIa KoJIeOaHMit
IMPY>XUHHOI'O MassTHUKa»

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

47

JlaGoparopHas pabota «IIpoBepka
HE3aBUCUMOCTH MEPH0/1a KOJIeOaHMit
rpy3a, HOJIBEHICHHOTO K HUTH, OT
MAaccChl Tpy3a»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0b197a

48

Mexaunueckue BoJiHbI. CBOWCTBA
MEXaHH4ECKUX BOJIH. [IpoionbHbIE 1
MOTIEPEYHBIE BOJIHBI

bubmmoreka [{OK
https://m.edsoo.ru/ff0b21fe

49

VYpok-koHpepenuus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMHYeCcKHe BOJTHEI"

50

3Byk. PactipocTpaHeHue u 0TpakeHue
3ByKa

51

VYpoxk-uccnenosanue "Habmronenune
3aBHCHUMOCTH BBICOTHI 3ByKa OT
qacTOTEI"

52

I'poMKOCTBH 3ByKa U BBICOTA TOHA.
AKYCTUYECKHI PE30HAHC

53

Ypok-koHpepenus "YnbTpa3ByK u
nH(}pa3ByK B MPUPOJIE U TEXHUKE"

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

54

[ToaroToBka K KOHTPOJLHOM paboTe MO
TeMe "3aKOHBI COXPAHEHUS.
MexaHnnyeckue Koyie0aHus 1 BOJTHBI"

bubnuoreka [JOK
https://m.edsoo.ru/ff0b25f0

55

KonTponeHas paboTa o teme
"3akoHbI cOXpaHeHus1. MexaHn4eckue
Kosie0aHUs U BOJHBI"



https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe
https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0

DNEeKTPOMarHUTHOE TOJIE.

bubmuoreka [JOK

56
ONEeKTPOMAarHUTHBIE BOJHBI https://m.edsoo.ru/ffOb2abe
o7 CBolicTBa AJIEKTPOMATrHUTHBIX BOJIH
VYpoxk-koudepenuus "llkana
58 3JIEKTPOMArHUTHBIX BOJIH. bubnuorexa [JOK
Hcnonp30BaHue 3J1€EKTPOMAarHUTHBIX https://m.edsoo.ru/ff0b2fe6
BOJIH JJIT COTOBOM CBSI3H"
VYpok-uccnenosanue "M3yuenue
. bubnuorexa [JOK
59 CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH C
Y https://m.edsoo.ru/ff0b2c6c
MTOMOTIIHI0 MOOMIIBHOTO TenedoHa
Pemenue 3aga4 Ha onpeneneHue
60 9aCcTOTHI M JUTMHBI DJICKTPOMATrHUTHOU
BOJIHBI
DneKTpoMarHuTHasl MPUpPOJa CBETA.
61 Ckopoctb cBeTa. BonHoBbIe cBoMcTBa Bubnmorexa [JOK
P ' https://m.edsoo.ru/ff0b31d0
cBeTa
Hctounuku ceta. [IpsamonnneitHoe
62 acrnpoCTpaHEHHUe CBeTa. 3aTMEHUS bubmmorexa [JOK
pacupoctp ’ https://m.edsoo.ru/ff0b3658
Counna u JIyHsr
3aKOH OTpaXEHHUsI CBETA. 3epKalia.
bu6mmoreka [JOK
63 Pemenne 3a1a4 Ha mpuMEHeHUE
https://m.edsoo.ru/ff0b38c4
3aKOHA OTPaKCHHSI CBETa
64 [Ipenomiienue cBera. 3aKkoH bubnnoreka [JOK
MPETOMJICHUS CBETA https://m.edsoo.ru/ff0b3aea
[TonHOE BHYTpEHHEE OTpaKEHHE CBETA.
65 Hcnonb3oBaHue MOJTHOTO BHYTPEHHETO bubmmorexa [IOK
P https://m.edsoo.ru/ff0b3c5c
OTpaXeHHsS B ONTHYECKUX CBETOBOJAX
66 JlaGopatopHas pabora "HccnenoBanue



https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

3aBUCHMOCTH yTJia NPCIIOMIICHHUA

CBCTOBOI'O JIyda OT yI'Jla MaJICHUS Ha
"

rpa”uIle "BO31yX-CTEKIIO

Ypok-koHpepenmus "Vcnonb3oBanne

67 MTOJTHOTO BHYTPEHHETO OTPAKEHUS:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bubmmoreka [{OK
68 JIun3el. OnTHYecKast Cuiia JIMH3BI
https://m.edsoo.ru/ffOb3f2c
bubmmoreka [{OK
69 [TocTpoenue n300pakeHUH B IMH3AX
p p https://m.edsoo.ru/ff0b444a
JlabopaTtopHnas padota "Onpenenenue
bubmuorexa [JOK
70 (hOKYCHOTO paccTOSTHUS U ONTHYECKOMN nomotexa L
5 . " https://m.edsoo.ru/ff0b4206
CHUJIBI COOMPAIOIIEH JTMH3BI

71 Ypoxk-koupepenius "OnTuyueckue bubnuoreka [IOK
JIMH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e

bubnuoreka [IOK

72 ['ma3 xak ontuueckas cucrema. 3peHue nommoreka L

https://m.edsoo.ru/ff0b4684

73 Ypoxk-koudepennus "JledexTbr
3penus. Kak coxpanutsb 3peHue"

Paznoxxenue 6enoro cBeTa B CIEKTP.

74 Omnswitel HetotoHa. CrioxxeHue bubnmuorexa [JOK
CIIEKTpaJIbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ff0c0f4c
cBeTa
Jlaboparopnas pabota "OnbITHI IO
Pa3NoKEHUI0 OEIOro CBEeTa B CIIEKTP U B OK

75 BOCITPUSITHIO 1IBETA MPEIMETOB MPHU MX nommnoreka L{

HaOJII0IEHUH Yepe3 [BETOBbIE
¢bunbTpe"

https://m.edsoo.ru/ff0c0e2a



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a

VYpok-npaktukyMm "BosHOBbIE

76 CBOICTBA CBETa: IUCIIEPCHS,
uHTephepeHys u audpaxus”
77 OmnbiTel Pesepdopaa u muranerapuast bubnuorexa [JOK
MOJIENIb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Monens atoma bopa
Hcnyckanue v NorjonieHrue CBeTa
7 » . bubnuorexa [JOK
79 aromoM. KBanThbl. JIuneituateie
https://m.edsoo.ru/ff0c144c
CIIEKTPBI
80 VYpoxk-nipaktukym "HabGmonerne bubmuorexa [JOK
CIEKTPOB HUCITYCKaHHUS" https://m.edsoo.ru/ff0c1550
81 PannoakTHBHOCTE M €€ BHJIbI bubmorera [JOK
& a https://m.edsoo.ru/ff0c1672
82 Crpoenue atromHoro siapa. Hykinonnas bubnuoreka [IOK
MOJENb https://m.edsoo.ru/ff0cl18ac
PaanoakTuBHBIE TTpEBpALICHHUS. bubnuoreka [IOK
83
H3oTonbl https://m.edsoo.ru/ff0clald
84 Pemenne 3agau mmo teme: bubnmuoreka [JOK
"PagnoakTuBHbBIE NTpeBpalieHus" https://m.edsoo.ru/ffOclb4a
85 [Tepuon monmypacnazna
Vpok-kondepenuus "PagunoakTuBHbIC
86 1/13131 eHI/Ii([b Bpn ; one MI; WIIMHE bubmotera [JOK
i | PHPOJE, MEIITE, https://m.edsoo0.ru/ff0c2126
TEXHHUKE
SnepHbie peakuu. 3aKOHBI
87 c:x paHeHII:s[ 3au;1 OBOT'O U MacCOBOTO bubmmorexa [TOK
P pAA https://m.edsoo.ru/ff0c1c58
qucen
88 DHeprusi CB3U aTOMHBIX sifep. CBsi3b bubnunoreka [JOK

MacCChl U SHEPIrun

https://m.edsoo.ru/ffOcld7a



https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
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https://m.edsoo.ru/ff0c1d7a

89

Pemrenne 3agau o reme "Anepubie
peakuun"

90

Peakium cuHTe3a U JETCHUS IEP.
Wcrounuku sHeprun CosHua U 3BE3]1

bubmmoreka [{OK
https://m.edsoo.ru/ff0c1e88

91

Ypok-koHpepenmus "SAneprHas
sHepreTuka. JlencTeus
PaIMOAKTUBHBIX U3TyIECHUN Ha KUBbIE
OpraHu3mal"

92

[ToaroroBka K KOHTPOJBHOM paboTe MO
TeMe "DIEeKTPOMarHuTHOE IOJI€.
DNEKTPOMAarHUTHBIE BOJTHBL
KBanToBrie sBnenns"

bu6moreka [IOK
https://m.edsoo.ru/ff0c223e

93

KounTponbnas paborta o teme
"DIeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBL.
KBanToBbIe siBIeHUS"

94

[ToBTOpEeHME, 060OIIECHNE.
JlaGopaTopHbie pabOThI 1O KYpCy
"BzaumoaeiictBue ten"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c245a

95

[ToBTOpenue, o6obmenue. Pemenue
pacyeTHBIX M KaYECTBEHHBIX 3aa4 10
teme "TemnoBsie npouecch”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2572

96

[ToBTOpeHue, o6o0menHue. Pemenue
pacyeTHBIX M KAYECTBEHHBIX 3aa4 110
teme "KIIJ] TenioBeIX gBUrarenci'

bubnuoreka [JOK
https://m.edsoo.ru/ff0c2a22

97

IToBTOpenue, o0oOmeHue. Pemenne
pacyeTHBIX M KaueCTBEHHBIX 3a/1a4 110
teme "KIIJ] anekrpoyctaHOBOK"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2b30



https://m.edsoo.ru/ff0c1e88
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[ToBTOpenue, obodIIeHNE.

bubmuoreka [JOK

98 JIa6 5] 1 1
| abOPATOPHRIC pa O"TH 1o XYPey https://m.edsoo.ru/ff0c2c52
CBeTOBBIE ABJIICHUS
[ToBTOpenue, o6obmenue. Padora c
99 TEKCTaMH I10 TeME "3aKOHEBI 1 0 bubmorexa [TOK
" https://m.edsoo.ru/ff0c2d6a
COXpaHeHI/Iﬂ B MCXAaHUKC
[ToBTOpenue, 0606menue. Pabora c
100 Texctamu 1o teMe "Koiiedauus u 1 0 bubmmorexa [TOK
" https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, o606menue. Pabora ¢
101 TekcTaMu 110 TeMe "CBeToBBIE 1 0 bubmmorexa [OK
| https://m.edsoo.ru/ff0c3044
ABJICHUA
[ToBTOpenue, o6o6menue. Padora ¢
102 TekcraMu 1o TeMe "KBantoBasa u 1 0
snepHas puzuka"
OBIIEE KOJIMYECTBO YACOB I10 102 97

I[TPOTPAMME



https://m.edsoo.ru/ff0c2c52
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» ®usuka: 7-i knacc: 6a30BbIA ypoBeHb: yueOHuK, 7 kiacc/ [lepoimkun .M., FIBanoB
A.N., Axunonepnoe o6miectBo «M3marensctBo «IIpocBemnienues

» Ouszuka: 8-i kiacc: 0a30BBIi ypoBeHb: yueOHUK, 8 kinacc/ [leppimkun M. M., IBaHoB A.
., Akunonepnoe o0miectBo «M3marensctBo «IIpocBemennes

» Ouszuka: 9-i kiacc: 6a30BbIi ypoBeHb: yueOnuk, 9 knacce/ [leppimkun Y. M., I'ytauk E.
M., UBanoB A. U., Iletpoa M. A., AkuronepHoe o01iecTBo «M31arenscTBo
«IIpocsemenuey

METOANYECKHUE MATEPHAJIBI JIS1 YUUTEJIA

7 KIIACC

1. Pabouas mporpamma.

2. [Iporpammbl 0ocHOBHOTO 00111ero oOpasoBanus. Pusnka. 7 — 9 kiaccel
(aBTopsl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHuK).

3. PaGouas nporpamma no ¢usuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YUEOHUKOM;

4. Tleperimkun A.B. ®usuka. 7 knacc. YueOHUK 1t 00111e00pa3oBaTeIbHBIX YUPEKICHUH .
M.:[Ipoda. 2011

5. Jlykamuk B.1. CoopHUK BOIIpOCOB 1 3aaa4 1o ¢usnke. 7-9 k. — M.: TlpocBemenue,
2010. -192c.

8 KUIACC

1. Pabouas nporpamma. dusmuka. 7 — 9kiacchl: y4eOHO-METOIUIECKOTO TTOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uzn.,crepeotum. —M.: [Ipoda,2013. — 398,(2)

2. IIporpammbl ocHOBHOTO 00111eT0 0OpazoBanus. dusuka. 7 — 9 kiacchl
(aBTopsl:A.B.Ilepeimkun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Paboyas nporpamma no ¢pusuke. 7 xkinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BBIOPAHHBIM YUEOHUKOM:

4. lepoimikun A.B. ®usnka. 7 kiaacc. Y4ueOHUK i 00111e00pa30BaTEIbHBIX YUPEKICHUH .
M.:Ipoda. 2011

5. Jlykamuk B.H. CoopHUK BOmpocoB U 3aad 1o ¢usuke. 7-9 k1. — M.: [Ipocsenienue,
2010. -192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE pa0OTHI. —
5-e m3ganne,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usuka. 7 knacc. JlaboparopHsle padoTsl. KOHTpoIbHBIE 3a1aHUs. —
Caparos:JIuuei, 2014.

8. «KoHTpoabHO-U3MepuTenbHble MaTtepuanbl. Pusnka. 7 kinacc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaeObHo-MeToauueckoe nocodue/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

10. A.B. Ilepsimkun @uzuka-8xi 2017 M. [Ipoda

11. H.B. ®unonosuy Metoandeckoe nmocodbue 2015 M. JIpoda

12. A.E. Mapos, E.A. Mapon CamocTosiTeNIbHbIE U KOHTPOJIbHBIE paboThI-§ Kkiacc 2017 M.

Hpoda



13. B.B. [llaxmaroBa ,O.P. [lledep Juarnoctuueckue padboTsl -8 kiacc 2016 M. [Ipocda
14. A.E. Mapomn, E.A. Mapon, C.B. Ilo3oiickuit Coopauk Borpocos u 3agadq 2015 M.
Apoda

9 KJIACC

1. Pabouas nmporpamma. ®usnka. 7 — 9xmaccel: yaeOHO-METOMUECKOTO MOCOOUs
/coct.TuxonoBaE.H. — 2-¢ uzn.,crepeotun. —M.: [Ipoda,2013. — 398,(2)

2. [Iporpammbl ocHOBHOTO 00111ero oOpasoBanus. Pusuka. 7 — 9 kiaccel
(aBTOphl:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas mporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO, 2014, B
COOTBETCTBUU C BHIOPAHHBIM YYEOHUKOM:

4. Tlepeimkun A.B. @usuka. 7 kinacc. YueOHUK st 00111e00pa30BaTelIbHBIX YUPEKICHUH .
M.:Ipoda. 2011

5. Jlykammk B.M. CoopHUK BOmpocoB u 3aa4 1o ¢usuke. 7-9 k. — M.: [Ipocsenienue,
2010. —-192c.

6. Kupuxk JI.A. ®uzuka — 7. Pa3HOypOBHEBbBIE CAMOCTOSITENIbHBIE U KOHTPOJIbHBIE paOOTHI. —
5-e m3ganue,- M.MJIEKCA, 2013.

7. ActaxoBa T.B. ®u3zuka. 7 knacc. JlabopatopHsie paboTsl. KOHTpOSIbHBIE 3a1aHUS. —
Caparos:JIuuei, 2014.

8. «KoHTpoapHO-u3MepuTebHbIe Matepraibl. dusuka. 7 kiracc/Coct. H.U. 3opun. — 2-¢
u3 ., nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 kinacc: yaueOHo-Meroauaeckoe mocoome/ A.E. Mapon.- M.:
Hpoda, 2011.- 123c.:

10. KoHTpoJIbHBIE B CAaMOCTOSTEIbHBIE pa0oTHI TIO Pu3uke. 9 kiace: k yaeOHuky A.B.
[Tepprmkuna, E.M. I'ytauk «®usuka 9 xnacey» / O.U. I'pomiieBa. — M.: 3narenscTBo
«Dx3ameny, 2014.

11. no ¢usuke. 9 xknacc: k yueOnuky A.B. Ilepeimkuna, E.M. I'yraHuK

«Dmsuka 9 xnacey / O.U. I'pomueBa. — M.: U3natenscTBO «OK3amen», 2010.

12.®usuka. 9 xitacc. TemaTnyeckue TeCTOBbIE 3aMaHus I noarotoBku Kk ['MA. / aBT.-
coct.: M.B. boiinenko, O.H. Mupomikuna. — Apocnasis: OO0

«Axanemus pazButusi», 2014.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

7 KJIACC

1. bubnuoteka — Bc€ no npeamery «dusukay. — Pexxum nocrymna: http://www.proshkolu.ru

2. BugeoornsITel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunas xosiekius udpoBbIx 00pa3oBaTeIbHbIX pecypcoB. — Pexxum gocrymna:
http://school- collection.edu.ru

4. VInTepecHble MaTepHalibl K ypokaM (DU3UKH [0 TeMaM; TECThI 10 TeMaM; HarJIsTHbIC

nocoOust kK ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. Hudpossie oOpazoBarenbHble pecypchl. — Pexxum moctyna: http://www.openclass.ru

6. DnexTpoHHBIE yueOHHKH 10 (usuke. — Pexxnm nocryna: http://www.fizika.ru

8 KIIACC

1. bubnnoteka — Bc€ no npenmery «Pusmuka». — Pexxum moctyna: http://www.proshkolu.ru
2. BugeoonsITel Ha ypokax. — Pexxum nocryna: http://fizika-class.narod.ru

3. Enunas xomnekuus nudpoBbIX 00pa3oBaTeNIbHBIX PECYpCoB. — Pexum

nocryna: http://school- collection.edu.ru

4. VIHTepecHbIe MaTepralibl K ypokaM (PU3UKH 110 TeMaM; TECTHI [0 TeMaM; HarJIsIHbIe
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nocoOust kK ypokam. — Pexxum nocryna: http://class-fizika.narod.ru
5. lludpossie oOpaszoBatebHbIe pecypchl. — Pexxum foctyna: http://www.openclass.ru
6. DieKTpOHHbBIC YUeOHHKH 10 pu3uKe. — Pexxum mocrymna: http://www.fizika.ru

9 KUIIACC

1. BuzeoomnsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

2. Enunast xoJutekius tugpoBbIX 00pa3oBaTeabHbIX pecypcoB. — Pexum nocrtyna:
http://school- collection.edu.ru

3. HHTCpeCHBIe MaTCpurajibl K ypOKaM (1)I/I3I/IKI/I 110 TEMaM, TCCTHI 110 TEMaM,; HarJIAJHbIC
nmocobus kK ypokam. — Pexxum poctyma: http://class-fizika.narod.ru

4. [Tudpossie 0OpazoBaTebHbIE pecypchl. — Peskum mocrtyma: http://www.openclass.ru
5. DnekTpoHHbIE yueOHMKH 0 (usuke. — Pexxum mocrtyna: http://www.fizika.ru

6. Iucrannmonnas mikosa Ne368 http://moodle.dist-368.ru/ Otkpeiteiii kinacc. CeteBoe
oOpasoBatenbHOE coobIIecTBo. http://www.openclass.ru/node/109715

7. Enunas koyuiekius nu@poBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

8. denepanbHbIN IEHTP HHPOPMAITMOHHO-00pa30BaTEILHBIX PECYPCOB.
http://www.fcior.edu.ru/

9. UnTepHer ypoxk. http://interneturok.ru/ru/school/physics/

10. Tazera «1 centsOps» MaTepuainsl o ¢usmke. http://archive.lseptember.ru/fiz

11. Auumaru pusnyeckux oobekToB. http://physics.nad.ru/

12. )KuBas ¢usuka: obydaromias nmporpamma. http://www.int- edu.ru/soft/fiz.html 13.
®uzuka.ru. http://www.fizika.ru/
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