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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma no pusuke Ha ypoBHE OCHOBHOTO OOIIEro 00pa30BaHUs COCTABJICHA Ha
OCHOBE TOJIOKEHUN U TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUS Ha 0a30BOM ypOBHE
OCHOBHO# 00pa3oBaTenbHON Mporpammel, ipeacraBieHHbix B I'OC 000, a takxe
c yuérom (enepanpHol pabouedt mporpamMmmbl BocnuTaHus U KoHuenmuu
npenojaBaHus yueOHoro npeamMera «Duzukay.

Conepxxanue mnporpamMMbl 1o (U3MKE HampaBieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON T'PAMOTHOCTH OOYYalOIIUXCA W OPraHU3AIUI0 H3Y4YEHUS
bu3uMKM Ha JESATEIHPHOCTHOM OCHOBE. B mporpamme mo (u3uKe yUHUTHIBAIOTCS
BO3MOXXHOCTH y4eOHOro mpeamera B peanuzanuu TpeboBanuiik ®I'OC OO0 k
IJIAHUPYEMbIM JTUYHOCTHBIM U METANPEJAMETHBIM pe3yjbTaTaM 00y4YeHUs, a TaKkXKe
MEXIIPEMETHBIE CBSA3W E€CTECTBEHHO-HAYUHBIX YUYEOHBIX MPEAMETOB Ha YpPOBHE
OCHOBHOTO 00111eT0 00pa30oBaHuUs.

[Iporpamma mo (u3uKe yCTaHABIMBAET paclpejeiieHue yuyeOHOro Marepuala o
rogaMm oOydeHusi (IO Kjaccam), TpeayiaraeT MPUMEPHYI TOCJIEeI0BATEIbHOCTh
U3Y4YEHUs TEM, OCHOBAaHHYIO Ha JIOTUKE Pa3BUTUSI MPEIMETHOTO COJCpKaHUA U
yuéTe BO3PACTHBIX OCOOEHHOCTEH 00yUarOIIIXCS.

[Iporpamma no ¢usuke pazpaboTaHa ¢ IeIbI0 OKa3aHUS METOAMYECKOW MOMOIIH
YUUTENIO B CO3/IaHUU paboyeil mporpaMMbl IO y4e€OHOMY MPEIMETY.

®uznka ABIAETCA CUCTEMOOOPA3yIOUIUM JJIi €CTECTBEHHO-HAYYHBIX YUeOHBIX
IPEIMETOB, MOCKOIbKY (pH3ndecKre 3aKOHBI JIEKAT B OCHOBE MTPOLIECCOB U SIBJICHUH,
U3y4aeMbIX XUMHEH, OMoIoruei, acTpoHOMHeH B puznueckoit reorpadueii, BHOCUT
BKJIaJ] B €CTECTBEHHO-HAYYHYIO KapTHUHY MHUpa, MPEJOCTABIACT Hauboliee sSCHbIC
oOpasibl MPUMEHEHUSI HAYYHOTO METOJia TIO3HaHUS, TO €CTh CIoco0a MoTydeHus
JIOCTOBEPHBIX 3HAHUW O MUPE.

Onmna w3 THaBHBIX 3ajad  (Pu3ndeckoro oOpa3oBaHUS B CTPYKType OOIIEro
o0pa3oBaHus COCTOUT B (DOPMUPOBAHUHM E€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH H
MHTEpEca K HayKe y 00yJaromuxcs.

N3yuyenune ¢us3uku Ha 0a30BOM YpOBHE IMPEIOJIATaeT OBJIAJICHUE CIEAYIOMUMHU
KOMITETEHTHOCTSIMH, XapaKTePU3YIOIUMH €CTECTBEHHO-HAYYHYIO TPAMOTHOCTH:
HAyYHO OOBSICHATH SBIICHHUS,

OIICHMBATh ¥ TIOHUMATh OCOOCHHOCTH HAYYHOTO MCCJICT0OBAHMS,
WHTEPNPETHPOBATh JaHHBIE M WCIOJIB30BATh HAy4YHBIE JOKA3aTEIbCTBA IS
MOJTY9YCHHSI BBIBOJIOB.

[enn nzydyenus: pu3uku Ha YPOBHE OCHOBHOTO OOIIEro 0Opa30BaHUs OMPEICICHBI
B Konnenmuu npenomaBanust yae6Horo npenmera «dusuka» B 00pa3oBaTeIbHBIX
OpraHu3aLusaX Pocculickon denepanuu, peATU3YIOLINX OCHOBHBIE



oO1ieo0pa3oBareNibHble  IPOrpaMMBbl, YTBEpKIEHHOU pemieHueM Kosuieruu
MunuctepcrBa npocBenienus Poccuiickoit denepanun (mpoTokos oT 3 Aekalps
2019 r. Ne [IK-4BH).
Ieaun n3zyyenus pusuku:
NpUOOpETEeHHE HMHTEpeca M CTPEMJICHHS OOYy4alolMXCs K HAyYHOMY H3YYEHUIO
MIPUPO/JIbI, PA3BUTHE UX UHTEIUICKTYyAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM;
pa3BUTHE TMPEJCTABICHUM O HAy4YHOM METOJIe€ TMO3HaHUuA U (HOPMUPOBAHUE
HCCIIEeIOBATEIHLCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;
dbopMupoBaHUE HAYYHOTO MHPOBO33PEHMSI KaK pe3yJibTaTa HW3y4YeHHs] OCHOB
CTPOCHHMS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKY;
dbopMupoBaHue MPEACTABICHUNA O poiau (QU3MKKA IS Pa3BUTHS  JIPYTHX
€CTEeCTBEHHBIX HaYK, TEXHUKU U TEXHOJIOTUH;
pa3BUTHE MPEACTaBICHUI O BO3MOXHBIX cdepax Oyayuield mnpodeccuoHanbHON
NEATeTbHOCTH, CBSI3aHHOM ¢ (PM3MKOM, MOJATOTOBKA K JaJIbHEHIIEMy 00yUYEeHUIO B
9TOM HaIlpaBJICHUH.
JlocTkeHue 3TUX IIeIed MporpaMMsbl 10 (PU3MKE HAa YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus 00eCrieunBaETCs PEIICHUEM CIIeAYIONIMX 3a4a4:
npuoOpeTeHne 3HAHWNW O JUCKPETHOM CTPOCHUHU BEIIECTBA, O MEXaHUUYECKUX,
TEIJIOBBIX, SJIEKTPUUECKUX, MATHUTHBIX U KBAHTOBBIX SIBIICHUSIX;
NpuOOpEeTeHHEe YMEHUW ONHUCHIBATh M OOBACHATh (PU3UUYECKHUE SIBICHHS C
UCITOJIb30BAHUEM TTOJTYUYECHHBIX 3HAHUM;
OCBOEHUE METOJOB PEIICHUSI MPOCTEHIINX PACUETHBIX 3a/1ad C MCIOJIb30BaHUEM
duznueckrx MojeNel, TBOPUYECKUX U MPAKTUKO-OPUEHTUPOBAHHBIX 33]1a4;
pa3BUTHE YMEHUU HAOMIOJATh TPHUPOAHBIC SBICHUS U BBHINOJIHSATH OIBITHI,
nabopaTopHbie pabOThl U PKCIEPUMEHTAJIbHBIE MCCIEOBAHUS C MCIIOJIH30BAHUEM
U3MEpUTETBHBIX TPHUOOPOB;
OoCcBOCHHUE TIPUEMOB PabOTHI ¢ HHpOPMAIMEeH (PU3NIECKOTO COJIepIKAHUS, BKIIOUas
HHMOPMAITMIO O COBPEMEHHBIX JOCTIDKEHUSX (PU3UKH, aHAIN3 U KPUTHUIECKOE
OlICHMBaHUE WH(HOPMAIIHH;
3HAKOMCTBO CO cdepaMu NPOPECCUOHATBHON IeATENbHOCTH, CBSI3aHHBIMH C
(Gu3UKOi, W COBPEMEHHBIMU TEXHOJOTHSMU, OCHOBAHHBIMHU Ha OCTHKCHHSIX
buznuecKkon HayKu.

Ha wusyuenne ¢usuku (0a30BbIii YpOBE€Hb) Ha YpPOBHE OCHOBHOTO OOILETo
oOpazoBanus oTBoauTcs 238 yacoB: B 7 kiacce — 68 dacoB (2 yaca B HeZEN0), B 8
KJlacce — 68 yacoB (2 vaca B Heaento), B 9 knacce — 102 vaca (3 yaca B Heleno).

[Ipennaraemsrii B mporpamMme 1mo Gu3uKe nepedeHb 1a00paTOPHBIX padOT U OIBITOB
HOCUT PEKOMEHJATENIbHBIA XapakTep, Y4YWUTeNb JIeJlaeT BHIOOp MPOBEICHUS
1a00OpaTOpHBIX PabOT U OMNBITOB € YYETOM HMHAUBUIYAIbHBIX OCOOEHHOCTEH



O6yanOHlHXCH, CIIMCKa SKCIICPUMCHTAJIbHBIX SaHaHHﬁ, npeajraraCMbIxX B paMKax
OCHOBHOT'O TOCYAApCTBCHHOI'O 3K3aMCHa I10 (I)I/IBI/IKG.



COIAEPKXAHUE OBYYEHUA
7 KIIACC

Paznen 1. ®u3uka u e€ poJib B NO3HAHUM OKPYKAKOIIET0 MUPA.

®usuka — Hayka o0 npupogne. fBimeHus npupoasl. DU3NYECKUE SIBICHHUS:
MEXaHUYECKHUE, TEMIOBBIE, DJIEKTPUUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.
®duznueckue BennunHbl. M3mepenue pusnueckux sennund. Gusndeckue npudopsl.
ITorpemHocTs u3MepeHuii. MexayHapoaHas cucreMa eJuHULL.

Kak ¢u3uka u  Jgpyrue  ecTeCTBEHHbIE  HAayKd  U3y4aloT  NpPUpOIY.
EcTecTBeHHO-HAY4YHBI METOJ| MO3HAHUA: HAOIIOAEHHE, TOCTaHOBKA HAy4YHOTO
BOMPOCA, BBIABUKEHUE THIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIOTE3, 0ObSICHEHHE
HabonaemMoro sBieHus. Onrcanue GU3NYECKUX SIBICHUN C TOMOLIBI0 MOJIENIEH.
Jemoncmpayuu.

MexaHn4yecKue, TEMIOBBIE, JJIEKTPUUECKUE, MATHUTHBIE, CBETOBBIC SBICHUS.
duznyeckre NpuOOPHI U MpoIieaypa MPSIMbIX U3MEPEHHU aHATOTOBBIM U IU(DPOBBIM
npruOOpOM.

Jlabopamopnuie padbomot u onvimot.

Omnpenenenue 1EHbI eTICHUS IIKaJIbl U3MEPUTEIHLHOTO MpUdopa.

N3mepenne paccTosTHUN.

N3mepenne 00bEMa KUIKOCTU U TBEPIOTO Tea.

Onpenenenue pa3MepoB MabIX TEJl.

N3mepenune temrmepartypbl IpU IIOMOLIU KUIAKOCTHOIO TEPMOMETpPAa U JIaTUYMKA
TEMIIEPATYPBI.

IIpoBeneHue uccienoBaHus MO MPOBEPKE TMIIOTE3bI: AAJIBHOCTH IOJIETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIE, YeM OOJIbIIE BBICOTA MTyCKa.

Pa3znea 2. IlepBoHayajibHbIE CBEIEHNSI 0 CTPOCHHMHU BellecTBA.

CrpoeHue BeliecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONbIThI, JOKAa3bIBAIOIIHE
JUCKPETHOE CTPOCHUE BEILECTBA.

JIBrmkeHue yacTull BemecTa. CBA3b CKOPOCTU ABUKEHHUS YACTHL] C TEMIIEPATYpPO.
bpoyHnoBckoe nBmwkenue, auddysus. BzaumojeiicTBue YacTHIl BEIIECTBA:
MPUTSHKEHUE U OTTAJIKUBaHUE.

ArperatHble COCTOSHMS BEILECTBA: CTPOCHUE Ta30B, XKUAKOCTEH M TBEPABIX
(kpucTaIIMYECKUX) Tell. B3auMoCBsA3b MeXAy CBOWCTBAMM BEIIECTB B Pa3HbBIX
arperaTHpIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH
arperaTHbIX COCTOSHUM BOJBI.

Jemoncmpayuu.

HaGntonenre OpoyHOBCKOTO IBUKEHUS.

Habnronenue nuddyszum.



HaGmtonenue siBneHuil, OOBSCHAIONIUXCS NPUTSHKEHUEM WM OTTAJIKMBAHUEM
YaCTHUIl BEHIECTBA.

Jlabopamopnuie padomot u onvimot.

OueHka quaMeTpa aroMa METOJIOM PSI0B (C UcTosib30BaHueM (GoTorpaduii).
OnbITHI 0 HAOTIOICHUIO TEIJIOBOTO PACHIUPEHUS Ta30B.

OMnbITHI O OOHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TTPUTSKEHUS.

Paznen 3. /IBukenue u B3anMoaeiicTBUe TeJl.

Mexannyeckoe ABMKeHUE. PaBHOMEpHOE 1 HEpaBHOMEPHOE JBHKEHUE. CKOPOCTD.
Cpennsis CKOpOCTh MPU HEPABHOMEPHOM JBHKEHHMH. Pacué€T myT U BpeMeHU
JBHOKEHUS.

SABnenue nHepuun. 3aKOH HHEPIUU. B3anMoieiicTBrE TeNl KaK TPUYMHA U3MEHEHUS
CKOpPOCTHU JBMKEHUS Tell. Macca Kak Mepa HHepTHOCTH Tela. [ToTHOCTh BelecTna.
CBs13b TUNIOTHOCTHU € KOJIMYECTBOM MOJIEKYJI B €MHUIIE 00bEMA BEIIIECTRA.

Cuna Kak XapakTepuCTHKa B3auMojiecTBUs Tes. Cuiia yrnpyrocta u 3akoH ['yka.
N3Mepenue cuiibl ¢ MOMOILBIO TUHAMOMETpPA. SIBIICHUE TATOTEHUS U CUJIa TSKECTH.
Cuna tsxect Ha Apyrux miaHerax. Bec Ttena. HeBecomocts. CroxkeHue cui,
HaIlpaBJIEHHBIX M0 OAHOU npsMoii. PaBHozaelicTByromas cui. Cuna tpenus. Tpenue
CKOJIBKEHHUS U TpeHUE MOoKOos. TpeHue B MPUPOJIC U TEXHUKE.

Jemoncmpayuu.

HaGmronenne MexaHU4ecKoro JIBUKEHHUS TeNa.

N3mepenue cKopocTu MPSMOIUHEWHOTO IBUKEHUS.

HaGmronenuie siBieHUsT HHEPIIUH.

HaGnronenne u3meHeHus: CKOPOCTH MPU B3aUMOJIEUCTBUU Te.

CpaBHeHuE Macc Mo B3aUMOJICHCTBUIO TEII.

Ciio)xeHue CuJl, HalpaBJICHHBIX MO OJHOM MPSIMOM.

Jlabopamopnuie padbomut u onvimot.

Ornpenenenue CKOPOCTH PAaBHOMEPHOTO ABUKEHHMS (IIapUKa B MKUIKOCTU, MOJEIU
AIEKTPUUECKOTO0 aBTOMOOWIISI M TaK Jiajee).

Omnpenenenue cpeaHeil CKOPOCTU CKOJIBKEHUS OpyCcKa WU IIapHUKa MO0 HAKIOHHOM
IJTIOCKOCTH.

Ornpenenenue MIOTHOCTH TBEPIOTO TENA.

OneITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh pACTSKEHUsS (nedopmariui) npyKUHBI
OT MPUWJIOKEHHOM CHJIBL.

OnbIThL, IEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIBI TPEHUS CKOJIBKEHUS OT Beca Tesa
Y XapakTepa COMPUKACAIOIINXCS TOBEPXHOCTEM.

Pa3nea 4. JlaBjieHne TBEPABIX TeJl, dKUAKOCTEH U ra3oB.

HNaBnenue. CrnocoObl yMEHbBIIEHUSI W yBEIMYEeHHUs JaBieHus. JlaBmeHue rasa.
3aBUCUMOCTh JaBJIEHUSI raza OT 00bEma, Temmeparyphl. llepemaua naBneHus
TBEPABIMMU TEJIAMH, KUAKOCTAMU W ra3zamu. 3akoH [lackans. ITneBMaTnueckue



MalllUHbl. 3aBUCUMOCTb JABIEHUS XUIKOCTH OT TayOuHbl. ['mapocTtaTndeckuit
napanokc. Coobmiaromuecs cocyabl. ['uapaBinueckue MEXaHU3MBI.

AtMmochepa 3emumn u armocepHoe pgaBieHue. lIpuumHBI CyIECTBOBAaHUSA
Bo3nymiHOM oOonouku 3emiu. OnbiT Toppuuennu. M3mepenue atmocdepHOro
JaBJieHUsI. 3aBUCUMOCTh aTMOC(EPHOTO JIaBJICHUS OT BBICOTHI HaJl YPOBHEM MOPSI.
[Tpubops! 115t U13MEpeHust aTMOCHEPHOTro TABICHUSI.

JlelicTBUE XKUAKOCTH M ra3a Ha IIOIPYKEHHOE B HMX TelO. BrlTankusaromias
(apxumenoBa) cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomiaBanue.
Jemoncmpayuu.

3aBUCUMOCTD JIaBJICHUS Ta3a OT TEMIIEPATYPHI.

ITepenava naBneHus KUJIKOCTHIO U Ta30M.

CooOmatoiuecs cocybl.

I'mppasinueckuii npecc.

[IposiBnenue neicTBus aTMOC(PEPHOTO JTaBICHUS.

3aBUCUMOCTh BBITAJKUBAIOIICH CHJIBI OT O0BEMA TOTPYKEHHON YacTH Tela H
MJIOTHOCTH YKUJIKOCTH.

PaBeHCTBO BBHITAJIKMBAIOIIECH CUJIBI BECY BHITECHEHHOM KUIKOCTH.

VYcnoBue maBaHUsl TEJ: IUIABAHUE WM TMOTPYKEHHUE TEI B 3aBUCUMOCTH OT
COOTHOUIEHHUS MIOTHOCTEN TEJa U KUIKOCTH.

Jlabopamopnuie padbomot u onvimot.

HccnenoBanne 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHON B
AKUJKOCTh YaCTH Tea.

Ornpenenenue BBITAIKHABAIOLIEH CUJIbI, JEUCTBYIOIIEH Ha TENO, MOTPYKEHHOE B
AKUIKOCTb.

[IpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOIIEH CHIIBI, JCWCTBYIOIIEHM HA TEIO B
AKUJKOCTU, OT MAcCChl TeJA.

OnbITHI, AEMOHCTPUPYIONIHE 3aBUCUMOCTh BBITAJKUBAIOLIECH CHIIBI, IEUCTBYIONICH
Ha TEJIO B XXUAKOCTH, OT 00BbEMa MOTPYKEHHOW B JKUIKOCTh YacTU Telia U OT
IJIOTHOCTH JKUJIKOCTH.

KonctpyupoBanne apeoMmeTpa WIM KOHCTPYUPOBAHUE JIOAKU U ONPEACICHUE €€
IPYy30I10JbEMHOCTH.

Pa3znen 5. PaGora 1 MOIIHOCTb. DHEpPrusi.

Mexanunueckasi pabota. MOIIHOCTb.

[IpocThie MEXaHM3MBI: phIYar, 0JI0K, HAKJIOHHAS TJIOCKOCTh. [IpaBuio paBHOBeCHS
pbiuara. [IpumeHeHne npaBuia paBHOBECHUS pbluara K OJO0Ky. «30JI0TO€ MPaBUIIO»
Mexanuku. KITJ[ nmpocTeix Mexanu3moB. [IpocTeie MexaHU3MBbI B OBITY U TEXHUKE.
Mexannueckas 3Heprusi. Knnetnueckas v noteHimanbHas sHeprus. [IpeBpaiienue
OJIHOTO BHJIA MEXAHWYECKOW SHEPrHM B JIPYyTrol. 3aKOH COXPAHECHUS DHEPrUU B
MEXaHUKE.



Jemoncmpayuu.

IIpumepbl IPOCTBIX MEXaHU3MOB.

Jlabopamopnuie padomot u onvimot.

Onpenenenue pabOTbl CHIIBI TPEHUS MPU PABHOMEPHOM [JBWKEHUU Tella IO
TOPU30HTAIBHOM ITOBEPXHOCTH.

HccenenoBanue yciioBUM paBHOBECHS phlyara.

N3mepenue KII/ HakKIIOHHOM MJIOCKOCTH.

N3ydeHne 3aKOHA COXpaHEHUs MEXaHUYECKOW SHEPIUU.

8 KIIACC

Paznea 6. TeruioBble siBJICHUS.

OCHOBHBIE MOJOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUU CTPOCHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB U MOJEKYJ. ONBITHI, MOATBEPKIAAIOINIME OCHOBHBIC
MOJIOKEHUS MOJICKYJISIPHO-KUHETUYECKOU TEOPUH.

Mopgenun  TBEpAOro, JKHAKOTO W Ta3000pa3HOTO COCTOSHUW  BEIECTRBA.
Kpucrannuueckue u amopdubie tena. OObICHEHUE CBOWCTB ra3oB, XKUIKOCTCH U
TBEPABIX TEI HAa OCHOBE IOJOKEHUU MOJIEKYISIPHO--KUHETUYECKON TEOpUH.
CmauuBaHue U KanWwUISIpHBIE siBJIeHUA. TemIoBoe pacuiupeHue U CKaTue.
Temnepatypa. CBA3b TEMIIEpATypbl CO CKOPOCTHIO TEIJIOBOTO JIBUYKECHUSI YACTHIIL.
BryTtpennsis sneprusi. CriocoObl U3MEHEHHS BHYTPEHHEH SHEPruu: Teruionepeaaya
U coBeplieHue paboTel. Bunubl Teruonepenayu: TEIIONPOBOJIHOCTh, KOHBEKIIHS,
U3JIyYCHHUE.

KomuuecTtBo TermmoThl. YenbHas TEIIOEMKOCTh BellecTBa. TermmooOMeH U
TEIJIOBOE paBHOBECHE. YpaBHEHHE TemoBoro OanaHca. IlmaBineHue wu
OTBEpJICBAaHUE KPUCTANIMUYECKUX BEIIECCTB. YAEIbHAs TEIJIOoTa TJIaBJICHUS.
ITapooOpaszoBanne u konHjaeHcarusa. Mcmapenue. Kumnenue. YiaenpHas TerioTa
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEpaTypbl KHIIEHHS OT aTtMoc(epHOro
JIaBJICHUSI.

BnaxHocTbs Bo3myxa.

DHeprus TOIIuMBa. Y edbHas TEIJIOTa CrOpaHus.

[Tpunauner padoTs! TermmoBeix nurateneit KI1J[ remmoBoro neuratens. TemmoBsie
JIBUTATEJIN U 3allATa OKPYKAIOIIEH CPEBI.

3aKOH COXpaHECHUS U MPEBPAICHUS SHEPTUH B TEIIOBBIX MPOIIECCaXx.
Jemoncmpayuu.

HaGmronenre OpoyHOBCKOTO JTBHIKCHHUS.

Ha6monenne nuddysun.

HabGmoneHne siBJeHNUN CMaYMBaHUS M KalTWJUIIPHBIX SBICHUH.

HaGntonenue TeminoBoro paciumpeHus Tel.

N3Menenne nmaBiaeHWs rasa IMpU HM3MEHEHHMHM O00BbEMA W HArpeBaHUM WU
OXJIAKJCHUHU.



[IpaBuna n3MepeHus: TeMneparypsl.

Bunael rerionepenaymn.

OxJaxaeHue Npy COBEPIICHUH PaOOTHI.

HarpeBanue npu coBepiiieHU pabOThl BHEITHUMH CUJIAMHU.

CpaBHEHME TEIUTIOEMKOCTEN pa3IMYHbIX BEIIECTB.

HaGmonenue kumneHus.

HaGmtoeHre nocTosHCTBA TEMIIEPATYPhl MPU TIABJICHHUH.

Mopnenu TernoBbIX JBUTATEIIEH.

Jlabopamopnuie padomut u onvimot.

OMnbITBI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TTPUTSYKEHUS.

OnbITHI 110 BBIPAIIMBAHUIO KPUCTAJIJIOB MOBAPEHHOM COJIM WJIM caxapa.

OnbITEl 110 HAOIOJEHUIO TEIIOBOIO PACIIUPEHUS Ta30B, KUJIKOCTEH M TBEPIBIX
TEN.

Onpenenenue AaBiaeHUs BO3AyXa B Oa/sIOHE IINPHUIIA.

OMNBITB, TEMOHCTPHUPYIOIINE 3aBUCUMOCTh JABJICHHUsI BO3JyXa OT €ro o0bhéma H
HarpeBaHus WIK OXJIAXKICHUS.

[IpoBepka rumnoTe3pl JUHEWHOW 3aBUCUMOCTH JUJIMHBI CTOJIOMKA JKHJIKOCTH B
TEPMOMETPUYECKON TPYyOKe OT TeMIepaTyphl.

HaGmronenre n3aMeHeHusl BHYTpEHHEH SHEPTrUu Tejia B pe3ysibTaTe Teruionepeaadn
¥ paOOThl BHELITHUX CHJL.

HccnenoBanue siBICHHS TEIJIOOOMEHA IMPU CMENIMBAHWUU XOJOJHON W TOpsdei
BOJBL.

OnpeneneHne KOJIUYECTBA TEIUIOTHI, MOJYYEHHOTO BOJOW MpPHU TEIIOOOMEHE C
HarpeTbiM METAUIMYECKUM LIUIUHIPOM.

Ornpenenenue yneabHONU TEINIOEMKOCTH BELIECTBA.

HccnenoBanue nporecca UCapeHusl.

Ornpenenenue OTHOCUTENIBHOM BIaKHOCTH BO3/1yXa.

Omnpenenenue yieabHONW TEIUIOTHI MIABICHUS JIbJA.

Pazznen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

Onektpuzauust Ten. J(Ba poaa dSIEKTpUYECKUX 3apsaoB. BsaumopeiicTBue
3apsbKeHHBIX  Tenl. 3akoH KymoHa (3aBUCHMMOCTh  CHJIBI  B3aUMOJEHCTBUS
3apsHKEHHBIX TEJT OT BEJIMYMHBI 3aPsI0B U PACCTOSHUSA MEXLY TeIaMu).
Onektpuueckoe rmone. Hampsok€HHOCTh — diekTpuyeckoro moss.  [IpuHnmn
CYNEepHO3ULMHU dIEKTPUUECKUX MoJIel (Ha KAYECTBEHHOM YPOBHE).

Hocutenu »snexkTpuyeckux 3aps/ioB. DJIEMEHTApHBIM JJIEKTPUYECKHM  3apsl.
Crpoenue aroma. IIpoBOOHUMKM ¥ AWDJIEKTPUKH. 3aKOH  COXPaHEHUS
AJIEKTPUYECKOT0 3apsaa.



DNEKTPUYECKUN TOK. Y CIOBHUA CYIIECTBOBAHMS JJEKTPUUECKOr0O TOKA. MICTOUHMKH
MOCTOSIHHOTO TOKa. JIeHWCTBUA 3JIEKTPUYECKOro TOKa (TEIIOBOE, XHMHYECKOE,
MAarHuTHOE). DJIEKTPUUECKUIN TOK B KHUAKOCTSIX U ra3ax.

Onekrtpuueckas 1enb. Cuina Toka. DneKTpudeckoe HamnpsikeHue. COIpOTUBIICHHE
IIPOBOJIHUKA. Y IEJIBHOE CONPOTUBIICHHUE BellecTBa. 3aKOH OMa ISl y4acTKa LIETH.
IlocnenoBaTenpHOE U ApaJUIEIbHOE COEAUHEHHNE IPOBOIHUKOB.

PaboTa 1 MOIIIHOCTB 3JIEKTPUUECKOT0 TOKa. 3akoH Jxoyns—Jlenna. Dnekrpuyeckue
LEMU U NOTPEOUTENHN NEKTPUUECKOi sHeprun B ObITy. KopoTkoe 3ambikaHue.
IlocTositHHBIE MarHuThl. B3auMoAeiCTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe
nosie. MarauTHoe mosie 3eMJIM M €ro 3HayeHue i Ku3HU Ha 3emie. OnbIT
Opcrena. MarauTHOE 1oJIE IIEKTPUYECKOro Toka. [I[puMeHeHne 3eKTpOMarHuTOB
B TEXHUKE. J[eICTBME MAarHUTHOTO MOJI HA IPOBOJHUK C TOKOM. DJIEKTPOABUTATEIb
NOCTOSIHHOTO  TOKa. Vcmonb30BaHHWE  DJEKTPOABHUrareiedd B  TEXHMYECKUX
YCTPOMCTBAaxX U Ha TPAHCIIOPTE.

Onertel ®@apanes. SBneHue >neKTpOMarHUTHOW HHAyKUuW. IlpaBuno Jlenna.

DIIEKTpOreHepaTop. CnocoObl MOJTyYEHUSI AIEKTPUUECKOU SHEPIUHU.
DNEeKTPOCTAHIIMU Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHUHU.
Jemoncmpayuu.

DneKkTpu3auus Tell.

JIBa poza 3JIEKTPUYECKUX 3apsAJI0B U B3aUMOJIEVCTBUE 3apsKEHHBIX TEII.
Y CTpOMCTBO U IEMCTBUE JIEKTPOCKOIIA.
DneKkTpocTaTuyecKasl NHIYKIIHS.

3aKOH COXpaHEHUS AIEKTPUUYECKHUX 3apsa0B.

[IpoBOAHUKH Y TUAIEKTPUKH.

MonennpoBaHue CUIIOBBIX JIMHUN 3JIEKTPUUECKOTO TOJIA.
HcToyHrKH OCTOSHHOTO TOKA.

JIerCcTBUS 3JIEKTPUYECKOTO TOKA.

DNEeKTPUUECKUN TOK B KHJIKOCTH.

I"a30BbIi1 pa3psn.

N3Mepenue cuiibl Toka aMIepMeTpoM.

N3Mepenne 31eKTpUYeCKOro HanpsiKEHUsI BOJIbTMETPOM.
PeocraTr n MarasuH conpoTUBIECHUM.

B3anmopelicTBre NOCTOSIHHBIX MArHUTOB.

MoaenupoBaHue HEBO3MOKHOCTH Pa3ECICHHUS MTOIOCOB MarHuTa.
MoennpoBaHue MarHUTHBIX ITOJEN MOCTOSIHHBIX MarHUTOB.
OmneIiT Opcrena.

MarsuTtHoe 1oJje Toka. DJIeKTPOMArHHuT.

JlelicTBME€ MAarHMTHOIO IOJISL HA TPOBOJAHUK C TOKOM.
DIIEKTPOABUTATEINIb TOCTOSTHHOTO TOKA.



UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW UHIYKITUY.

Omnerter @apanes.

3aBUCHUMOCTH HANPABJICHUSI UHIYKIIMOHHOTO TOKa OT YCJIOBUN €r0 BOZHUKHOBEHHUS.
DneKkTporeHepaTop NOCTOSHHOTO TOKa.

Jlabopamopnuie padomut u onvimot.

OnbITh 1O HAOTIOICHUIO AJIEKTPU3AIMU TEJT MHIYKIUEH U IPU COMPUKOCHOBEHHUH.
UccnenoBanue neMCTBUS SIEKTPUUECKOTO OIS HA TPOBOIHUKHU U TUAJICKTPUKH.
COopka u npoBepka padOThI JIEKTPUIECKOM 1IEMH MOCTOSHHOTO TOKA.

W3mepeHue 1 peryimpoBaHue CUJIbl TOKA.

N3mepenue u perynmpoBaHue HAMPSHKCHUS.

HccnenoBanre 3aBUCUMOCTM CHUJIBI  TOKa, UAYLIETO 4Yepe3 pe3ucTrop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAIIPSDKEHUS Ha pE3UCTOPE.

OnbITEI, JIEMOHCTPUPYIONIHE 3aBUCHUMOCTH DJJICKTPUYECKOTO  COMPOTHUBIICHUS
POBOJAHHUKA OT €r0 JJIMHBI, IUIOIIAIM MONEPEYHOr0 CEYeHHUsS U MaTepuara.
[TpoBepka mpaBuia CI0KEHUS HAMPSHKEHUN MPU MOCTET0BATEILHOM COCIMHCHUU
JIBYX PE3UCTOPOB.

[IpoBepka npaBuiia Jyisi CUIIBI TOKA MPU NAPAIIETbHOM COSAMHEHUH PE3UCTOPOB.
Onpenenenue pabOThI AAEKTPUUECKOTO TOKA, UIIYILIETO Yepe3 PE3UCTOpP.
Ornpenenenne MOITHOCTH 3JIEKTPUUYECKOTO TOKA, BBIIEIISIEMOI HA PE3UCTOPE.
HccnenoBanne 3aBUCUMOCTH CHJIBI TOKa, HWIYIIETO YEpe3 JAMIIOYKY, OT
HaIpSKEHUS Ha HEH.

Onpenenenue KIIJ narpeBarens.

HccnenoBanre MarHUTHOTO B3aUMOJEHCTBUS TOCTOSTHHBIX MAarHUTOB.

W3yyeHne MarHUTHOTO TOJS TOCTOSHHBIX MAarHUTOB MPU HUX OOBEAMHEHUH U
pa3lielICHHH.

HccnenoBanue neicTBUSA 3JIEKTPUUECKOTO TOKA HA MAarHUTHYIO CTPEJNIKY.

OnbIThl, JAEMOHCTPHUPYIOIIHE 3aBUCUMOCTbh CHJIbI B3aHMMOJEHCTBUS KATYIIKHU C
TOKOM Y MAarHMUTa OT CUJIbI TOKA U HAIIPABIICHHS TOKA B KaTYIIIKE.

N3ydeHne neiicTBUS MarHUTHOTO MOJISI HA TPOBOJIHUK C TOKOM.

KoHcTpynupoBanue u n3ydeHue paboThl JJIEKTPOABUTATEIIS.

N3mepenne KII1/] anekTpoaBuraTeabHON yCTaHOBKHU.

OMNBITHL IO UCCIEIOBAHUIO ABJICHUS 3JIEKTPOMArHUTHOW MHAYKLIHH: UCCIEOBAHHE
M3MEHEHHUM 3HAYEHUS U HAIPaBICHUS UHAYKIIMOHHOTO TOKA.

9 KUIIACC

Pasznen 8. Mexanuueckue siBJIeHHUS.

Mexanudyeckoe  BuxkeHue. MarepuanbHas — Touka. Cuctema  OTCUéTa.
OTHOCUTENBHOCTh MEXAaHUYECKOTO JIBMKEHHS. PaBHOMEpHOE NPSMOJIMHEHHOE
nBUxKeHUE. HepaBHOMEpHOE NpsIMOIUHENHHOE NBUKEeHUE. CpeHsiss 1 MTHOBEHHAS
CKOPOCTbH TeJia IIPU HEPABHOMEPHOM JIBH>KEHHHU.



Yckopenue. PaBHOyckopeHHOE MpsiMoinHeitHOe ABMkeHue. CBOoOOAHOE MajeHuE.
Omnbitel ["anunes.

PaBHOMepHOE JIBHXXKEHHE TIO OKpyXHOCTU. llepuony u wyactora oOpamieHus.
JluneriHas u yrioBas CKOpOoCTH. LIeHTpOoCTpEMUTENBHOE YCKOPEHHUE.

IlepBeiit 3akoH HproroHa. Bropoi 3axkoH Hperotona. Tpetnit 3akoH HproToHa.
[IpyHIMII CyNepno3uLUYU CHJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHHUs: Cuja TPEHHSI CKOJILKEHHUS, CUia
TPEHUSI TOKOS, IPYTUE€ BUIbI TPCHUS.

Cuna TSKeCTH U 3aKOH BCEMUPHOIO TATOTEHHUS. Y CKOpPEHHE CBOOOHOTO MaJICHUS.
JIBrxenue maneT Bokpyr Connia. [lepBas kocmudeckast ckopocts. HeBecomocTh
U TIEPETPY3KHU.

PaBHoBecue wmatepuanbHOM TOUKU. AOCONMIOTHO TBEpPAOE Teno. PaBHOBecue
TBEPAOTO TENA C 3aKPEIUIEHHON OChIO BpalieHus. MOMEHT cuibl. LIeHTp TskecTH.
Nmnynec Ttena. M3meHeHune wumnynbca. MMmynbec cuiibl. 3aKOH COXpPaHEHMS
uMIyJibca. PeakTuBHOE JIBUKEHHUE.

Mexannueckass paboTa U MOITHOCTh. PaboTa cuil TSXKECTH, YNPYrOCTH, TPCHHS.
Ces3p SHeprun U paboThl. [loTeHIManbHAs DSHEPrus Teja, IOJHATOrO HaJ
MOBEPXHOCTHIO 3eMJIH. [loTeHIIManbHas SHEPTUs CKaTOM NpykuHbl. Kunetnyeckas
sHeprus. TeopeMa 0 KMHETHYECKOM 3HEPTrHH. 3aKOH COXPAHEHUS MEXaHHUYECKOM
JHEPIUHU.

Jemoncmpayuu.

HaGmronenne MexaHU4YeCKOTro BUYKEHUS Tela OTHOCUTENIBHO Pa3HBIX TEJ OTCUYETA.
CpaBHeHUE MMyTel U TPAEKTOPUIN JBUKEHUSI OJHOTO U TOTO K€ T€JIa OTHOCUTEIBLHO
pPa3HBIX TEJI OTCYETA.

N3mepeHne CKOPOCTH U YCKOPEHHUS PSIMOJIMHENHOTO JIBUKECHUS.

HccnenoBanne npu3HakoOB PaBHOYCKOPEHHOIO JABUKCHUS.

HaGmronenue nBr>KeHHs Tella O OKPY>KHOCTH.

HaGmronenne MexaHWYECKUX SBICHUN, MPOUCXOASIIMX B CHUCTEME OTCYETA
«Tenexka» mpu €€ pPaBHOMEPHOM M YCKOPEHHOM JIBUKEHHH OTHOCHUTEIBHO
kaOuHeTa (HU3UKH.

3aBUCHUMOCTh YCKOPEHHUS Tejla OT MACChI TeJla U JEUCTBYIONIEH HA HETO CHUJIBI.
HaGmronenne paBeHCTBa CHIT TIPU B3aUMOJICHCTBUM TETI.

N3Mmenenune Beca Tena npu yCKOPEHHOM JBHKECHUU.

[lepenada ummynbca npu B3aUMOJIEHUCTBUU TEIL.

[IpeoGpa3oBanus SHEPTUH TTPU B3AMMOJICHCTBUH TEJ.

CoxpaHeHue UMMyJbca MPU HEYNIPYTOM B3aUMO/ICHCTBUU.

CoxpaHeHre UMITYJIbca MPU A0COTIOTHO YIIPYTOM B3aUMOICHCTBHH.

HaGntoneHne peakTHBHOTO JABUKEHUS.

CoxpaHeHrue MEXaHUYECKON Y3HEPTUu Npu CBOOOTHOM IaJICHHUH.



CoxpaHeHuE MEXAHUYECKOM OHHEPruv IMpU JBWKEHUM Tela MNOJA JIEUCTBUEM
MPY>KUHBI.

Jlabopamopnuie padomot u onvimot.

KonctpyupoBanne TpakTa i pa3roHa v JaJIbHEHIIEr0 paBHOMEPHOIO JIBHKEHUS
HIapUKa WUJIN TEJICKKHU.

Onpenenenue cpeiHe CKOPOCTH CKOJBXKEHUsI OpyCKa WM JBMXKEHMS IIapUKa IO
HAaKJIOHHOM IUIOCKOCTH.

Ornpenenenue yCKOpPEHUs Tella IPU PaBHOYCKOPEHHOM JIBUKEHUU MO HAKJIOHHOM
IUIOCKOCTH.

HccnenoBanne 3aBUCUMOCTH MYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBHKEHUH
0e3 HaYaJIbHON CKOPOCTH.

[IpoBepka TUMOTE3bI: €CAU MPU PABHOYCKOPEHHOM JIBHKEHUW O€3 HayajabHOU
CKOPOCTU MYTHU OTHOCATCS KaK psiJi HEYETHBIX YHCEI, TO COOTBETCTBYIOIIUE
IPOMEXKYTKH BPEMEHH OJIUHAKOBHI.

HccnenoBanne 3aBUCMMOCTH CHJIbI TPEHHSI CKOJIBKEHHUS OT CHUJIBI HOPMAaJIbHOIO
JABJICHUSL.

Onpenenenune korhGUIIEHTAa TPEHUST CKOJIBKECHHUS.

Ornpenenenue )KECTKOCTU MPYKUHBI.

Onpenenenue pabOTHl CHIBI TPEHUS TMPU PABHOMEPHOM [BIKEHUU Tella IO
TOPU30HTAIBHON MOBEPXHOCTH.

Omnpenenenue pabOThl CHIIBI YIIPYTOCTH MPU MOABEME TPy3a C MCHOJIb30BAHUEM
HEMOJIBI)KHOTO U MOJABMYKHOTO OJIOKOB.

N3yueHne 3aKOHA COXpaHEHUs SHEPTUU.

Pa3znen 9. Mexanun4yeckue KoJ1e0aHUSA U BOJIHBI.

Konebarensnoe naBmxenne. OCHOBHBIE XapaKTEPUCTHKU KOJeOaHMI: Tepuo,
4acToTa, aMIUINTyAa. MaTteMaTuyecKuil U NMpYKUHHBIM MasATHUKU. [IpeBpaiieHue
AHEPTUU TIPH KOJIEOATEIHHOM JIBUKEHUU.

3aryxaromue kosnebanus. BeiHy)aeHHbIe KoneOanus. Pezonanc. Mexanuueckue
BOJIHBI. CBOIICTBAa MexaHWYeCcKUX BOJH. [IpoosibHbBIE U TTOTIEpeYHbIe BOJIHBI. [[nuHa
BOJIHBI U CKOPOCTb €€ paclnpoCTpaHeHUs. MexaHnueckue BOJIHBI B TBEPIAOM TeElIE,
CEHCMMYECKUE BOJIHBI.

3Byk. I'poMkocTh 3Byka M BbicOTa ToHa. OTpaxkenuwe 3Byka. MHbpas3Byk wu
YIBTPa3BYK.

JHemoncmpayuu.

HaGmronenne xonebaHui TN MO IEUCTBHEM CHIIBI TSHKECTH U CUJIBI YIIPYTOCTH.
HaGmronenne xonebanuii rpy3a Ha HUTH U Ha TIPYKUHE.

Hab6mroieHre BRIHYKICHHBIX KOJIeOAHUM B pe30HaHCa.

PacnpocTtpanenne npo10ibHBIX U MOMEPEYHBIX BOJH (HA MOJEIH).

HaGmtoneHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.



AKYyCTUYECKHI pPE30HAHC.

Jlabopamopnuie padomot u onvimot.

OmnpeneneHue 4acToThl U Nepruoja KojaebaHuii MaTeMaTUYECKOr0 MasiTHUKA.
Onpenenenue 4acTOThl U NEPUOJIa KOJIEOAHUN MPYKUHHOTO MasiTHUKA.
NccnenoBanue 3aBUCHMOCTU TIEPHOJIa KOJIeOaHUM MOBEIICHHOTO K HUTH Ipy3a OT
JUTUHBI HUTH.

UccnenoBanue 3aBUCHUMOCTH MepuUoja KojeOaHUW NPYKWHHOTO MasiTHUKA OT
Macchl rpy3a.

[IpoBepka HE3aBUCUMOCTH TIepuoaa KoeObaHuil Tpy3a, MOJABEIICHHOTO0 K HUTH, OT
Macchl Ipy3a.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTh TEpUoAa KoJeOaHUW MPY>KUHHOTO
MasTHHUKA OT MacChl Tpy3a U KECTKOCTHU MPY>KUHBI.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Paszpnen 10. DiieKkTpOMarHuTHOE 10JIe ¥ 3JIEKTPOMATHUTHbIE BOJTHBI.
DNEeKTPOMAarHuTHOE noJie. DNIEeKTPOMarHUTHBIC BOJTHBI. CgoiicTBa
ANEKTpOMArHuTHbIX BOJH. I[llkama »JeKTpOMarHUTHBIX BOJIH. Vcmosb3oBaHue
AJIEKTPOMArHUTHBIX BOJIH JIJII COTOBOM CBSI3H.

DneKkTpoMarHuTHas npupoja cseta. CKopocTs cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

CBoiiCTBa 3J1EKTPOMArHUTHBIX BOJIH.

BostHOBBIE CBOMICTBA CBETA.

Jlabopamopnuie padbomot u onvimeot.

N3yyeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH € MOMOIIIbIO MOOMJIBHOTO Tele(oHa.
Pa3nen 11. CBeToBbBIE IBJICHUSA.

JlyueBass mogmenb cBerta. Mcrounuku cBera. [IpsMonvHENHHOE pacnpoCTpaHEHUE
ceera. 3atMenust Connua u Jlynel. Otpaxkenue cBeta. Ilnockoe 3epkanio. 3akoH
OTpa)KE€HHUs CBETA.

[Ipenomiienue cBeta. 3akOH mpesioMiieHUs cBeTa. [lo1HOe BHYTpEHHEE OTPaKEHHE
cBera. lcrnonb30BaHWE TMOJHOTO BHYTPEHHETO OTPAXKEHUS B  ONTHYECKUX
CBETOBOJAX.

Jlunza. Xox nmydeii B nmuH3ze. OnTudeckas cuctema (oroamnmapara, MUKpPOCKOIA U
Teneckona. ['na3 kak ontuyeckas cucteMa. binu3zopykocTs U JanbHO30PKOCTb.
Pasznoxenue 6enoro ceeta B criekTp. OnbiTel HetoToHA. ClioXKEHHUE CIIEKTPaIbHBIX
uBeToB. /lucnepcus ceera.

Jemoncmpayuu.

[IpssmMonHEHHOE pacIpOCTPaHEHHUE CBETA.

OTtpaxeHue cBeTa.

[Tonyuenne n300pa>keHU B MJIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaax.
[Ipenomnenue cBera.



Onrudeckuil CBETOBOJ.

Xox Jiydeid B cOOMparoIeil JInH3e.

XoJ JIy4ell B pacCeuBaroLIeH JIMH3E.

[Tony4yenue nzo0paxxeHNi ¢ TOMOUIBIO JIHH3.

[Tpuniun peiictBus ¢oToarmnapaTa, MUKPOCKONA U TEJIECKOIIA.

Mopens rnasa.

Paznosxenue 6e5oro cBeTa B CIEKTP.

[Tonyuenue 6enoro cBeTa MpU CIOKEHUU CBETA PA3HBIX I[BETOB.

Jlabopamopnuie padomot u onvimot.

HccnenoBanne 3aBUCUMOCTH yIJIa OTPAXKEHHUSI CBETOBOTO Jiy4a OT yIJja MaJIeHusl.
N3yuenne xapakTepUCTUK U300paKEHHS TIPeAMETa B INIOCKOM 3epKalie.
UccnenoBanne 3aBUCUMOCTH yTJIa MIPEJIOMIIEHHS] CBETOBOIO JIyda OT yIJia MaJIeHus
Ha FPaHUIIC «BO3TYX—CTEKIIOM.

[TomyueHnne n300pa>keHH C TOMOIIBIO COOMpPAIOIIEH JTUH3HI.

Omnpenenenue GOKYCHOTO paCCTOSTHUS U ONTUYECKOM CHIIBI COOMPAFOIIEH JTMH3HI.
OMBITHI O Pa3JIOKEHUIO OEJIOT0 CBETA B CIIEKTP.

OMNBITEI IO BOCIPHUSATHIO I[BETA MPEJAMETOB MPU UX HAOIIOJCHUHN YepPe3 IBETOBBIC
(GUIBTPBHL.

Pa3znen 12. KBanTOBbBIC SIBJICHHS.

Onwitel  Pesepdpopna u mmanerapHas mojenb atoma. Mogens artoma bopa.
Hcnyckanue v noriouieHrne ceeta arToMmoM. KBaHTel. JInHedaThie CIEKTPHI.
PanunoaktuBHOCTh. Anb(da-, Oeta- 1 ramma-uznydeHus. CTpoeHre aTOMHOTO spa.
Hyxkiionnasa monens aromHoro sigpa. M3ortonsl. PaanoakTuBHBIE NpEBpAILICHHUS.
Ilepuon nostypacnajga aTOMHBIX SIAED.

SnepHble peakuuy. 3aKOHbI COXPAHEHUS 3apsiA0BOr0 U MAaCCOBOT0 YUCEN. DHEPrHUs
CBA3U aTOMHBIX sjiep. CBsI3b Macchl U 3HEpruu. Peakunu cuHTe3a U JACJICHUS sAlep.
Ncrounuku sueprun CoJiHLIA U 3BE3].

Snepnas osHepreruka. JIEWCTBHS paJIMOAKTUBHBIX HW3JIYYEHHHM HAa KUBBIC
OpraHU3MBlI.

Jemoncmpayuu.

CrexTpbl U31y4YEeHHS U MOTIIOMICHUSI.

CrexTpsl pa3IUYHbIX ra30B.

CnekTtp Bojopoa.

HaGmronenne TpekoB B kamepe Buibscona.

PaGota cuérurnka HOHU3UPYIOMHNX U3TYICHHM.

Perucrtpanus u3nydeHus: IpUPOIHBIX MUHEPATIOB U MTPOIYKTOB.

Jlabopamopnuie padbomot u onvimol.

HaGntoneHre CruionHbIX U JIMHENYAThIX CIIEKTPOB U3TyUYCHHUS.



HccnenoBanne TPEKOB: MU3MEPEHHUE SHEPrHM YACTHIBI [0 TOPMO3ZHOMY NYyTH (IO
dotorpadusm).

N3mepenne paanoakTUBHOTO (hOHA.

IHoBTOpHTEILHO-00001IAKO 1M MOXYJIb.

[ToBTOpUTENHEHO--00001IAOIIMI MOAYIb NpPEIHAa3HAUYEH IJIs CUCTEMATU3ALMHU U
000011I€eHHs IPEIMETHOTO COACPAHUS U ONBITA JAESITEIbHOCTH, NMPUOOPETEHHOTO
Py U3YYEHHH BCEro Kypca (PU3MKH, a TakXke ISl MOATOTOBKM K OCHOBHOMY
rOCYJapCTBEHHOMY JK3aMeHY Mo (u3uKe i1 00yJaroluXcs, BBHIOPABIIUX 3TOT
y4eOHBIN npeaMer.

IIpy u3y4yeHUM AAHHOTO MOAYJS PEATU3YIOTCS M CHCTEMATU3UPYIOTCS BHJIBI
JEeSTENbHOCTH, HA OCHOBE KOTOPBIX 00€CIEeUMBAETCS JOCTUKEHUE MPEIMETHBIX U
METanpeJMETHbIX  IUJIAaHUPYEMBbIX  Pe3yJbTaToB  oOydeHus, (QpopMupyercs
€CTECTBEHHOHAy4YHasi TPaMOTHOCTbh: OCBOEHHE HAYYHBIX METOJIOB HCCIIEIOBAaHHUS
ABJIICHUA TPUPOABI M TEXHUKH, OBIAJCHUE YMEHUSMU OOBACHATH (HU3NUECKUE
ABJICHUS, TPUMEHSS TOJIyYeHHbIE 3HAHHWS, pelaTh 3aJadyd, B TOM YHCIIE
KaueCTBEHHBIE U DKCIIEPUMEHTAJIBHBIE.

[IprHUIMTIHATBHO AEATEIBHOCTHBIN XapaKTeP JAHHOIO pa3/ieiia PEAIn3yeTcs 3a CUET
TOT'0, YTO O0YYaIOIINECs BBITTOIHSIOT 33/IaHUs, B KOTOPBIX UM MPEIaraeTcs:

Ha OCHOBE IMOJYYEHHBIX 3HAHWN pacro3HaBaTh U HAyYHO OOBACHATH (PU3MUECKUE
SABJICHUS B OKPYXKAIOIIEH NpUpPOAE U TOBCEIHEBHOM KU3HU;

UCIIOJIb30BaTh HAYYHBIE METO/IbI UCCIIEIOBAHUS (DU3UUECKUX SABJIICHUM, B TOM YHUCIIE
IUIs1 TPOBEPKU TUIIOTE3 U MOJTYUYEHHS] TEOPETHUECKUX BBIBOJOB;

OOBSCHATh HAay4YHbIE OCHOBBI HamOOJIee BAXKHBIX JIOCTH)KEHHI COBPEMEHHBIX
TE€XHOJIOTMH, HapUMEP, MTPAKTUYECKOTO HCIIOIb30BaHUS PA3IMYHbIX UCTOYHUKOB
SHEPIUM HAa OCHOBE 3aKOHA IMPEBPAILCHUS M COXPAHEHHS BCEX HM3BECTHBIX BUIOB
SHEPTHH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE OCHOBHOTI'O OBIHIEI'O OBPA30BAHUA

N3yuyenue (u3MKH Ha YpOBHE OCHOBHOIO 00IIero oOpa3oBaHUs HANpaBICHO Ha
JOCTH)KEHUE JIMYHOCTHBIX, METANpPEAMETHBIX W TMPEIMETHBIX 00pa30oBaTelbHBIX
PE3yJIbTATOB.

B pesynbrate mszyueHus (U3MKU Ha YPOBHE OCHOBHOTO 0OIIETr0 0Opa3oBaHUS Y
oOyyarorerocsi 0ynyT copMUpOBaHbBI CIEAYIONIME JTUYHOCTHBIE PE3yJIbTaThl B
YacTH:

1) naTpMOTHYECKOr0 BOCIIUTAHUS:

— TPOSIBJICHUE WHTEpeca K HUCTOPUM U COBPEMEHHOMY COCTOSHHUIO POCCHMCKOM
bu3nUecKol HAyKH;

— IIECHHOCTHOE OTHOIIIEHUE K JIOCTUKEHUSIM POCCUNCKUX YUEHBIX--(DU3UKOB;

2) rpaskIaHCKOr0 H IYXOBHO-HPABCTBEHHOT0 BOCTIMTAHMS:

— TOTOBHOCTb K aKTMBHOMY YYaCTHUIO B OOCYXJICHHH OOIIECTBEHHO 3HAYUMBIX U
ATUYECKUX TPOOJIEM, CBSI3aHHBIX C MPAKTHUYCCKUM TPUMEHEHHEM JOCTIKCHHUI
buzuky;

— OCO3HAaHHE BAXXHOCTH MOPAJIbHO--3TUYECKUX TMPUHIMIIOB B JACATEILHOCTU
YYEHOTO;

3) 3cTeTHYECKOr0 BOCIIMTAHUS:

— BOCIIPUSITUE OSCTETUYECKUX KAuecTB (PU3NYECKONW HayKh: €€ TapMOHUYHOTO
OCTPOEHHMSI, CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) IEHHOCTH HAYYHOTI'0 O3HAHUA:

— OCO3HAaHME IIEHHOCTH (U3UUECKON HAYKW KaK MOIIHOTO HHCTPYMEHTA MO3HAHUS
MHpa, OCHOBBI Pa3BUTHUS TEXHOJIOTUI, BAKHEUIIIEH COCTABIISIIOIIEH KYJIbTYPHI;

— pa3BUTHE HAay4yHOW JIO0O3HATENBHOCTH, HMHTEpPEcCa K HCCIeI0BATEIbCKOM
NEeSITENbHOCTH;

5) dopmupoBaHus KyJbTYPbI 310POBbS U SMOLMOHAJIBHOI0 0J1ATONOJIYYHS:

— OCO3HAaHHWE IIEHHOCTH Oe3omacHOro o0pa3a JKM3HU B COBPEMEHHOM
TEXHOJOTUYECKOM MHpEe, BAXXKHOCTH TMpaBWi O€30MacCHOTO TIOBEICHHUS Ha
TPAHCTIOPTE, HA JOpOrax, C DJJIEKTPUYECKHM U TEIJIOBBIM OOOPYJOBaHHUEM B
JOMalIHUX YCIOBUAX;

— c(opMHUPOBAHHOCTH HaBbIKa pedIeKCHH, MPU3HAHUE CBOETO MpaBa Ha OMINOKY U
TAKOr0 )K€ MpaBa y IPyroro 4eaoBeKa;

6) TPy10BOr0 BOCIIMTAHMS

— AaKTHUBHOE Y4YacTHE€ B pEIICHUU NPaKTHUYECKUX 3ajay (B paMKax CEMbH,
00pa3oBaTeIbHOI OpraHu3alluy, ropojaa, Kpas) TEXHOJIOTUYECKOW M COLMAIbHOM
HaIpPaBJIEHHOCTH, TPEOYIOLIMX B TOM YUCJE U (PU3NUYECKUX 3HAHUIA;

— MUHTEPEC K MPAKTUYECKOMY U3YUEHUIO npodeccui, CBSI3aHHbIX C (U3UKOM;



7) 3K0JOrn4eCKOro BOCIIMTAHMS:

— OpUEHTallMs Ha MPUMEHEHUE PU3NYECKUX 3HAHUHN ISl PEIIeHUs 3aa4 B 00JaCTH
OKpY’Karolel cpenbl, IMJIAHUPOBAHUS TOCTYNKOB U OIEHKH HUX BO3MOXHBIX
MOCJIEACTBUM JIJIsl OKPY>KAIOIIEH CPeIbl;

— OCO3HaHHE TJIO0AJTBHOTO XapakTepa HKOJOTUUECKUX MpoOJieM U MyTew ux
pelieHus;

8) ajanTanumn Kk U3MEHSAIOIMUMCS YCJI0BHSAM COIUAIBHONW M NPUPOAHOIL Cpeabl:
— MOTPEOHOCTHh BO B3aMMOJICUCTBUYU TP BBIMOJHEHUH UCCJIEAOBAHUN U TIPOCKTOB
(bu3MYeCKON HANPABICHHOCTH, OTKPBITOCTh OMBITY U 3HAHUSM JAPYTHX;

— TIOBBIIICHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePEe3 MPAKTUUECKYIO JICSITEIIbHOCTD;
— noTpeOHOCTh B (DOPMUPOBAHUU HOBBIX 3HAHHWM, B TOM uHcClie (POpMyITHUpOBAThH
U7, TIOHSTHUS, TUTIOTE3bI O QU3UIECKUX O0BEKTAX U SBICHUSX;

— oco3HaHue AePUIIMTOB COOCTBEHHBIX 3HAHUU W KOMIIETEHTHOCTEHW B 00JacTU
buzuky;

— IJTAHUPOBAHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (DU3NUECKUX 3HAHUM;

— CTPEeMJICHHE aHAJU3UPOBATh M BBISBISATH B3aMMOCBS3U MPHUPOJIBI, OOIIECTBA U
SKOHOMUKH, B TOM YHUCJIE C UCTIOJIH30BaHUEM (PU3NUECKUX 3HAHUIA,

— OIICHKA CBOUX JICCTBUM C YUETOM BIUSHUSI HA OKPY>KAIOITYIO CPEAY, BOBMOXKHBIX
r100aJIBHBIX MOCIICICTBHIA.

METAIPEJMETHBIE PE3YJIBTATbBI

B pesymbraTe OCBOCHMS TporpamMmbl Mo (PHU3UKEe HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus y oOygaromerocs OyayT cpopMHpOBaHBI MeTanmpeaMeTHbIe
pe3yJbTaThl, BKIIOUYAIOIIHE T03HABATEIbHBIC YHUBEPCAIBHBIC YUeOHbIC TEHCTBUS,
KOMMYHUKATHBHBIE  YHHBEpPCaJbHBIC  y4eOHBIC  JICHCTBUS, PETYIATHBHEIC
YHHUBEpCAJIbHBIC YICOHBIC IEHCTBUS.

Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble JJoruueckue 1eicTBUS:

BBISIBJIITh M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH O0BEKTOB (SIBICHUM);
yCTaHaBIIMBaTh CYIIECTBEHHBIH TMpH3HAK KIacCU(pUKAIMKA, OCHOBAHMS IS
00001IIeHNS 1 CPABHCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH U ITPOTUBOPEUHS B pacCMaTpuBaeMbIX (pakTax, JaHHBIX
1 HaOJIIOJICHHUSIX, OTHOCSIITUXCS K (PU3UICCKHUM SIBJICHUSIM;

BBISBIISITH IPUUNHHO--CJICICTBEHHBIC CBSI3HM IIPH U3YUCHUN (PU3HYCCKUX SBIICHUN 1
MPOLIECCOB, JAEJIaTh BBIBOJABLI C HCIOJB30BAHUEM ACAYKTUBHBIX W HWHAYKTUBHBIX
YMO3aKJIFOUEHHH, BBIIBUTATh TUIIOTE3bI O B3aUMOCBS3AX (DU3UYECKUX BEJIUYHH;



CaMOCTOSITEJIbHO BBIOMpaTh CHOCOO peuieHus y4dyeOHoOW (u3nyeckoll 3anauu
(cpaBHEHHE HECKOJBKHX BapUMaHTOB pEILIEHUs, BHIOOp Hanbosee MOAXOASIIETo C
Y4ETOM CaMOCTOSITEILHO BBIJICICHHBIX KPUTEPUEB).

Bba3oBble ncciaenoBaTe/ibCKue 1eiiCTBUS:

HCIIOJIb30BaTh BOMPOCHI KAK MCCIIEA0BATEIILCKUM HHCTPYMEHT TTO3HAHMUS;
MPOBOJIUTh MO CAMOCTOATEIBHO COCTaBJICEHHOMY IUIaHY OIIBIT, HECJIOXKHBIN
bu3HUYeCcKUil SKCIIEPUMEHT, HEOOJIBIIIOE HCCiie0BaHuE (PU3NYECKOTO SIBJICHUS,
OIICHUBATh HA MPUMEHUMOCTb U JJOCTOBEPHOCTh HH(POPMAIIHIO, TIOJTYYCHHYIO B XOJI€
UCCJIEIOBAHUS UITU IKCIIEPUMEHTA;

CaMOCTOATENIBLHO (QOPMYNIHpPOBaTH OOOOIIEHHS M BBIBOJALI IO pe3yJibTaTam
NPOBEIEHHOTO HAOJIIOICHUSI, ONIBITA, UCCIIEA0BAHMUS;

IPOrHO3UPOBATH BO3MOKHOE JajibHEMIee pa3BUTHE (PU3NYECKUX MPOLECCOB, a
TaK)K€ BBIJIBUTATh MPEANONIOKEeHUs 00 WX pa3BUTHM B HOBBIX YCJIOBHUSX U
KOHTEKCTaX.

PabGora ¢ undgopmanmeii:

MPUMEHATh Pa3IMYHbIE METObI, MHCTPYMEHTHI M 3aIIPOCHl MPU TIOUCKE B O0TOOpE
uH(OpPMaILMK WX JAHHBIX ¢ YIETOM MPETIOKEHHON yueOHON (U3NIECKON 3a/1a4H;
aHAJM3UPOBaTh, CHUCTEMATU3UPOBATh W  HWHTEPHPETHPOBATH  HMHGPOPMAIUIO
Pa3TUYHBIX BUIOB U OPM IPEACTABICHHUS;

CaMOCTOSITEIILHO BHIOMPATh ONTUMAIBHYIO (pOpMyY TIpejcTaBlieHus WHOpMaAIuu U
WLTIOCTPUPOBATH PEIIaeMble 3a]]a4 HECIOKHBIMHU CXeMaMHu, TuarpaMMamMu, HHOM
rpaduKoi U X KOMOMHAITUSMH.

KomMmyHuKaTHBHBIE YHUBEPcaIbHbIE YUeOHbIe 1eificTBUS:

B XOJIe¢ 00CYXKIeHHsS Yy4eOHOTro Marepuaja, pe3ysbTaToB JIAOOpPaTOPHBIX padoOT U
IPOEKTOB 3a/JaBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMOil TeMbl U BBICKA3bIBAThH
UJie, HAIleJICHHbIE Ha pEIICHHE 3a/ladyd M TOJJCp’KaHue OJaroxkenareIbHOCTH
OOIIIEHHUS;

COMNOCTABJISITh CBOM CYXKJEHHS C CYXKACHUSMH JPYTrUX YYaCTHUKOB [HAJIOTa,
OoOHapy>KHBATh PA3IMYUE U CXOJICTBO MMO3UIIHIA;

BbIpakaTh CBOIO TOUKY 3PEHUS B YCTHBIX M TUCbMEHHBIX TEKCTaX;

myOMUYHO TIPEACTABIATH PE3YIAbTAThl BBINOJHEHHOTO (DU3UYECKOTO OIbITa
(3KCIIepuMeHTa, UCCIEA0BaHus, IPOEKTA);

MOHUMATh ¥ UCTIOH30BATh MPEUMYIIIECTBA KOMAHIHOW U WHIUBUTYyaIbHON pabOTHI
MIPY pEIICHUU KOHKPETHOW (PU3NUECKON TPOOIIEMBI;

MPUHUMATh L€ COBMECTHOW JEATEIbHOCTHU, OPraHW30BBIBATH JACHCTBUS MO €€
JOCTIDKEHUIO:  PACTIPENENsITh POJH, OOCYXIaTh TPOIECChI € PE3yJIbTAThI
COBMECTHOM paboThl, 000011aTh MHEHUSI HECKOJIBKUX JTHOJIEH;

BBITIOJIHATH CBOIO YacTh pabOThI, JOCTUTasl KaU€CTBEHHOTO Pe3yjbTaTa Mo CBOEMY
HaIPaBJICHUIO U KOOPAUHUPYS CBOU JAEHUCTBUS C APYTUMU Yi€HAMU KOMaH/bI,



OLICHMBAaTh KayeCTBO CBOEro BKJIaJa B OOWMH NPOAYKT MO KPUTEPHSIM,
CaMOCTOSTEIBHO CPOPMYJIMPOBAHHBIM YYACTHUKAMH B3aUMOJCHCTBHS.

PeryiasiTuBHbIC YHUBEpPCAJIbHbIC y4eOHbIC ACHCTBHUSA

Camoopranusanus:

BBISIBJISITh TPOOJEMBbI B JKM3HEHHBIX M YUYEOHBIX CHUTyalUsAX, TPeOYIOIIMX IS
penieHns GU3NIeCKUX 3HaAHUM;

OPUEHTHPOBATHCS B PA3TUYHBIX MOJX0AaX MPUHATUS PEIICHUN (MHAUBUIYATbHOE,
NPUHSITHE PEIICHUS B TPYIIE, IPUHATHE PEIICHUN TPYMIION);

CaMOCTOSITEJILHO COCTAaBJIAThH aJTOPUTM pelIeHHs (PU3UUecKoi 3ajauu WK TlaHa
UCCJICJIOBAHUSA C YYETOM HMMEIOIIUXCA PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEM,
apryMEHTHPOBATh Mpe/jilaraeéMble BApUAHThI PEIICHUH;

JienaTh BEIOOp U OpaTh OTBETCTBEHHOCTH 32 PEIIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAJbHbIH HHTEJJIEKT:

JlaBaTh aJICKBAaTHYIO OIICHKY CUTYaIlUH U MpeJjiaraTh IiiaH €€ u3MEHEHNUs,
OOBSICHATh TIPUYHMHBI JOCTHKEHUS (HEJOCTHXKCHUS) PE3YJIbTATOB JESITEIHHOCTH,
J1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBBI B JACSATEIBHOCTH (B TOM UHCIE B XOJ BBITOJHEHHUS
(Gu3MUECKOro HMCCIEAOBAHMS WM TPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB,
W3MEHMBIINUXCS CUTYAIMi, YCTAHOBICHHBIX OMMUOOK, BO3HUKIIUX TPYAHOCTEH;
OLICHMBATh COOTBETCTBUE PE3YJIbTAaTA L€ U YCIOBUSIM;

CTaBUTh ce0si Ha MECTO JIPyroro 4YelioBeKa B XOJI€ Cropa WM JUCKYCCHH Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTUBbI, HAMEPEHHUSI U JIOTUKY JPYTroro;

Npu3HaBaTh CBOE MPAaBO Ha OMIMOKY MpU peuieHuu (HU3MYECKUX 3a7ad WA B
YTBEPKJCHUSAX HA HAYYHBIE TEMbI U TaKOE K€ MMPaBO JAPYroro.

INPEAMETHBIE PE3YJIBTATBI

K koHiy oOyuenuss B 7 KJjacce IpeIMETHBIE pe3yibTaThl Ha 0a30BOM YpPOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIb30BaTh TOHATHS: (PU3MYECKUEe M XWMHUYECKHE SBICHUS, HaOIIOACHHE,
HKCIIEPUMEHT, MOJICIIb, TUTIOTE3a, €IUHULIBI (PU3NYECKUX BETUINH, aTOM, MOJIEKYJIa,
arperaTHple  COCTOSIHHMSI ~ BemiectBa  (TBEpAOE,  KHUAKOE, Tra3000pazHoe),
MEXaHHYECKOE JBI)KCHHE (paBHOMEpPHOE, HEpPaBHOMEPHOE, MPSMOJMHEHHOE),
TpaeKkTOpusi, paBHOJEUCTBYIoIas cuia, negopmanus (ynpyras, MjacThyeckas),
HEBECOMOCTb, COOOILAIOIIHNECS COCY/IbI;

paznuyarh sBiaeHUS (auddy3us, TEMIOBOE JBWIKEHHWE YaCTHI[ BEIECTBa,
paBHOMEPHOE JBM)XCHHE, HEPAaBHOMEPHOE JBWKEHUE, HHEPIUS, B3aMMOJICHCTBUC
TEJ, paBHOBECHME TBEPABIX TEN C 3aKPETUIEHHOW OCBIO BpAIEHUs, Tepemada



JaBIICHUsI TBEPABIMU TENAMH, >KUJKOCTSIMU U Trazamu, aTMochepHOE JaBJCHUE,
IJIaBaHWE TeJ, NPEBpalleHUs MEXaHWYECKOW HHEPruu) IO OIMUCAHUI0 HX
XapakTEpPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JAEMOHCTPUPYIOINIUMX JAaHHOE
(u3nueckoe sBICHUE;

pacrio3HaBaTh MPOSIBICHHE HM3YYCHHBIX (PU3MUECKUX SBICHHUN B OKpPYKArOIIEM
MHpE, B TOM 4YucJe (PU3NUECKue SIBICHUS B MNPUPOJE: MPUMEPHI JIBUKEHUS C
Pa3IMYHBIMU CKOPOCTSIMU B JKMBOUM U HEKUBOU MPUPOJIE, NEUCTBUE CUIIbI TPCHUS B
MPUPOJIe U TEXHUKE, BIMUSHUE aTMOC(HEpPHOTO [aBJICHUS Ha >KUBOW OpraHU3M,
IJIaBaHUe PhIO, phlUuard B TeJ€ YEJIOBEKA, PU 3TOM MEPEBOJIUTH MPAKTHYECKYIO
3a/1a4y B y4€OHYIO, BBIJICNISATh CYIIECTBEHHbIC CBOWCTBA (MPU3HAKU) (HUBUYECKUX
SIBJICHU;

OMHUCHIBATh M3YYEHHBIE CBOWCTBA Tel W (U3UYECKUE SBICHUS, HCIOIb3YS
dbuzudeckue BeaUUYMHBI (Macca, O0BEM, IUIOTHOCTh BEIIECTBA, BpEMsl, MYyTh,
CKOPOCTb, CPEIHSSI CKOpPOCThb, CHJIa YIPYTOCTH, CHJIa TSKECTHU, BEC TeJla, CUJia
TpeHUs, aaBjicHUE (TBEPIOro Teia, MXUIKOCTH, ras3a), BBITAJIKUBAIONIAs CHUJIA,
MexaHu4eckash paboTa, MOIIHOCTh, IUIEUYO CHJIBI, MOMEHT CHJIBI, KO3(PQhUIIHMEHT
MOJIE3HOTO JEUCTBUSI MEXaHU3MOB, KHHETUYECKAs U MOTCHIMAJIbHAS SHEPTUS ), IPU
OTHMCAHUU TTPABUIIBHO TPAKTOBATH (PU3HUECKUN CMBICI UCIIOJIB3YEMBIX BEJIMYMH, UX
0o0O3HaUeHUsT W EOUHUIB (PU3NYECKUX BEJIMYMH, HAXOIUTh (OPMYIIbI,
CBSI3BIBAIONINE JIAHHYIO (PU3MYECKYIO BEIMYHUHY C IPYTUMU BEIMYMHAMH, CTPOUTD
rpaduKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUYMH;

XapaKTepu30BaTh CBOWCTBA TeJ, (PU3MYECKHUE SIBIICHUS U TPOIECCHI, HCIOIB3YS
paBuJjIa CIOKEHHUS CUJT (BAOJIb OTHOU MpsIMON), 3aKkoH ['yka, 3akoH [lackans, 3akoH
Apxumesa, IpaBuiIO paBHOBECHS pbldara (0J0Ka), «30JI0TO€ TPABUII0» MEXaHUKH,
3aKOH COXPAaHEHUsI MEXAaHUYECKOW DBSHEpPruu, IMpU 3TOM [aBaTh CIOBECHYIO
(bOopMyIHPOBKY 3aKOHA M 3aMTUCHIBATH €0 MAaTEMAaTUYECKOE BhIPAKECHNUE;
OOBSACHATHh (PU3MUYECKHUE SIBJICHUS, MPOIECCHl U CBOMCTBA TeJl, B TOM YUCIE U B
KOHTEKCTE€ CHUTyallud MPaKTUKO-OPUEHTHUPOBAHHOTO  XapaKTepa: BbIABIATH
MIPUYUHHO--CJICJICTBEHHBIE CBSI3U, CTPOUTHh OOBICHEHHE U3 1—2 JTOTMYECKUX I1aroB
Cc omopoii Ha 1—2 U3y4eHHBIX CBONCTBA (PU3NYECKUX SBICHUH, (PU3NIECKUX 3aKOHA
WJIM 3aKOHOMEPHOCTH;

pemiath pacu€THeIC 3amadd B 1-2 JEHCTBUS, MCMOIB3YS 3aKOHBI M (HOPMYIIBI,
CBA3bIBAIOIINE (DU3UYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBUS 3aJa4yu
3aMMChIBATh KPATKOE YCIOBHE, TIOJCTABIATh (PU3MUECKHE BETUIUHBI B (DOPMYIIBI U
MIPOBOJIMUTH PACUYETHI, HAXOUTh CIIPABOYHBIE JAHHbBIE, HEOOXOIUMbIE JJIS PEIICHUS
3a/1a4, OIICHUBATh PEATUCTUYHOCTh TOTYICHHOU (PHU3NIECKON BETHMUNHEI;
pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIMHU (PU3NIECKUX
METOJIOB, B ONHCAHUU KCCIENOBAHUS BBIACIATH MPOBEPSEMOE MPEANOI0KEHUE



(rumoresy), pa3nuyaTh U UHTEPHPETUPOBATH MOJYUYEHHBIH pPE3yJbTaT, HAXOJIUTh
OIKOKYU B XOJI€ OMbITA, JeJaTh BEIBOJBI 10 €T0 Pe3yJibTaTaMm;

MPOBOJIUTH OMNBITHI MO HAOMIOACHUIO (U3UYECKUX SBICHUM WM (PU3MUECKUX
CBOMCTB Tel: (hOPMYJIHPOBATH MPOBEPSEMbIE TPEATIONOKEHHUS, COOUPATh YCTAHOBKY
U3 MPEIsIOKEHHOTO 000pYyAOBaHUs, 3alUChIBATH XOJ OMbITa U (HOPMYJIUPOBATH
BBIBO/IbI;

BBITIOJTHATH MPSMbIC U3MEPEHUS PACCTOSHUSI, BPDEMEHHU, MAacChl Tejia, 00bEMA, CHUIIbI
U TeMIlepaTypbl C HCIOJb30BAaHUEM aHAJOTOBBIX M HUQPPOBBIX MPUOOPOB,
3aMMCchIBaTh NMOKa3aHUs MPUOOPOB € YUETOM 3aJJaHHOM aOCOIOTHOM MOrPEUTHOCTH
U3MEpPEHU;

IIPOBOJIUTH UCCIIEIOBAHUE 3aBUCUMOCTH OJHOM (DU3NUYECKOM BEIMUYMHBI OT APYTrou
C MHCTOJb30BaHUEM TIPSMBIX HW3MEPEHUUM (3aBUCUMOCTH MYTH PABHOMEPHO
JBHOKYILIETOCS TeJla OT BPEMEHHU JBUKEHHUS Tejla, CUJIbl TPEHUS CKOJIBXKEHUS OT Beca
TeNa, KauecTBa 00pabOTKMU MOBEPXHOCTEN Ted M HE3aBHUCHUMOCTU CHUJIBI TPEHUS OT
IUIOMIAIA COMPUKOCHOBEHUS TEJI, CWJIBl YIPYrOCTH OT YJIUHECHHUS TMPYKUHBI,
BBITAJIKUBAIONICH CHJIBI OT 00BEMA MOTPYKEHHOW YacTH Tejla U OT IUJIOTHOCTH
KUJKOCTH, €€ HE3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOWHBI, HA KOTOPYIO
MOTPY>KEHO TEJIO, YCIIOBUM TUIABAHUS TEJI, YCIOBUIM PaBHOBECHS phluara u OJIOKOB),
y4acTBOBaTh B IUIAHHUPOBAHWU Y4eOHOTO HCCIEOBaHUS, COOUpPATh YCTAHOBKY H
BBITIOJHATh U3MEPEHUS, CIeAys IPEJIO)KEHHOMY IUIaHy, (PUKCUPOBAThH PE3yIbTaThI
MOJIYYEHHON 3aBUCUMOCTH (PU3MUYECKUX BEJIMUMH B BUJIE MPEI0KEHHBIX TaOIHI U
rpaduKoB, AeaTh BEIBOABI MO pe3yIbTaTaM UCCIEeI0BaHMUS;

IPOBOAUTH KOCBEHHBIE M3MEPEHUS (PU3NYECKUX BENUYUH (IUIOTHOCThH BEIECTBA
KUIJKOCTU W TBEPAOrO Tejla, CUJa TPEHUS CKOJBXEHHUS, [aBIICHHE BO3AYXa,
BBITAJIKABAIOIIAsl CHWJIA, JEWUCTBYIOIIAsh HA MOTPYKEHHOE B KUAKOCTH TEJO,
K03 (HUIMEHT MOJE3HOTO IEUCTBHS IMTPOCTHIX MEXAHU3MOB), CIEAYS MPEIIOKEHHOM
WHCTPYKIIMM: TPU BBIMIOJHEHUU W3MEPEHUNU CcOoOUpaTh HSKCIEPUMEHTAIBHYIO
YCTAHOBKY U BBIUUCIIATH 3HAYEHUE UICKOMOW BEJIMYUHBI;

coOmoaTh TMpaBWia TEXHUKH O€30MacHOCTH Tpu pabore ¢ JabopaTOpHBIM
00opyTI0BaHUEM;

YKa3bIBaTh TMPUHIUIBI JIEUCTBUS MPUOOPOB M TEXHUYECKUX YCTPOWCTB: BECHI,
TEPMOMETP, TUHAMOMETP, COOOIIAIONTUECS COCYIbI, 0apOMETP, phIYar, MO IBUKHBIH
Y HETOJIBYDKHBIN OJIOK, HAKIIOHHAS TIOCKOCTB;

XapaKTeprU30BaTh MPUHIINAIMBI JCHCTBUS W3YYEHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOpPOM HAa UX omucaHus (B TOM 4HCIIE: MOAUIMIHUKHU, YCTPONUCTBO
BOJIONPOBO/IA, TUIPABIMYECKUI TPECC, MAHOMETP, BHICOTOMEP, MOPIIHEBOI HACOC,
apeoMeTp), UCTIOIB3Ys 3HAHUS O CBOMCTBAX (PM3MUECKUX SBICHUA U HEOOXOTUMBIC
(dbu3nYecKre 3aKOHbI U 3aKOHOMEPHOCTH;



MPUBOJIUTH NpPUMEPHl (HAXOAUTh HHPOPMALMIO O NPHUMEpPax) MPAKTHUECKOTO
UCIIOJIb30BaHUSl (PU3NYECKUX 3HAHUM B MOBCEIHEBHOM XU3HM JJI1 OOecreyeHUs
0e30macHOCTH MpHU OOpallleHuHd ¢ NpUOOpaMH U TEXHHUYECKUMHU YCTPOWCTBAMH,
COXpAHEHHUsSI 3J0pPOBbS M COOJIIOJEHHS HOPM SKOJOTMYECKOTO TOBEICHHS B
OKPYXKAIOIIEN CPEAE;

OCYLIECTBIISITh OTOOP MCTOYHUKOB MH(poOpManuu B VHTepHETE B COOTBETCTBUM C
3aJlaHHBIM TIOMCKOBBIM 3allpOCOM, HAa OCHOBE HUMEIOLIUXCS 3HAHUH U NYTEM
CpPaBHEHUS Pa3IUYHbIX MCTOYHUKOB BBIIEIATh MHPOPMALMIO, KOTOpas SBISETCS
NPOTUBOPEUUBON MU MOKET OBITh HEJJOCTOBEPHOIA;

UCIIOJIb30BaTh TPU BBIMOJIHEHUM Y4YEOHBIX 3aJlaHU  HAay4YHO--TIOMYJSPHYIO
auTeparypy (pusmyeckoro cojaepxkaHus, CIpPaBOYHbIE MaTEpHUAJIbl, PECYpChl CETH
WuTtepHer, Bianerb nNpuéMaMHM KOHCHEKTUPOBAHUS TEKCTa, MpeoOpa3oBaHUs
UH(GOpPMAILIMK U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIE KpaTKHe MUCbMEHHbBIE U YCTHBIE COOOIIEHNS HA OCHOBE 2—
3 UCTOYHUKOB HMH(OpMaAIUU (PU3MUECKOTO COJAEPKaHUSA, B TOM YHCIE MyOIUYHO
JIeNaTh KpaTKUe COOOIIEHUS O pe3ybTaTax MPOEKTOB WK y4eOHBIX UCCIICIOBAaHUH,
Opy 3TOM TPaMOTHO MCHOJB30BATh W3YYCHHBIM MOHSITHMHBIA amnmapar Kypca
($u3HKHU, COMPOBOKIATH BBHICTYIIJICHUE MTPE3EHTALIUEH;

IIPU BBITIOJIHEHUH YUYE€OHBIX TPOEKTOB U MCCIEAOBAHUM pacipenensiTh 00I3aHHOCTH
B IPyNIE B COOTBETCTBUU C NIOCTABJIECHHBIMH 33/1a4aMH, CIEAUTH 3a BBIITOJIHEHUEM
IUTaHa JEeWCTBUM, aJ€KBAaTHO OLIEHWBATh COOCTBEHHBIM BKJIaJ B JEATEIbHOCTD
IPYIIbI, BBICTPANBaTh KOMMYHHMKATHUBHOE B3aMMOJICMCTBUE, YUYWUTHIBasT MHEHUE
OKPYKaIOUIUX.

K koHiy oOyuenusi B 8 kJjacce mpeIMeTHbIE pe3yibTaThl Ha 0a30BOM ypOBHE
JOJDKHBI OTpaXkaTh CHOPMUPOBAHHOCTD Y OOYJAIOMMUXCS YMCHUM:

UCIIOJIB30BATH MOHATHUS: Macca U pa3MePbl MOJIEKYJ, TEINIOBOE JBUKEHHE ATOMOB U
MOJIEKYJI, arperaTHbIe COCTOSIHUS BEIIECTBA, KPUCTATUYECKUE U aMOp(HBIE Tea,
HACBIIICHHBI W HEHACBIIICHHBIM Iap, BIJIAXHOCTb BO31yXa, TEMIIEpaTypa,
BHYTPEHHSISI SHEPIUs, TEIJIOBOW JIBUTATEIIb, SJIEMEHTAPHBIN 3JIEKTPUUECKUN 3apsil,
ANEKTPUYECKOE MOJIE, MPOBOJHUKHN U JTHUAJIEKTPUKH, MOCTOSHHBIM 3JIEKTPUUYECKUIMA
TOK, MarHUTHOE T0JIE;

pasnuyarh SIBICHUS (TEIJIOBOE PACHIMPEHHME U C)KaThe, TeIulonepeaada, TerIoBoe
paBHOBECHE, CMauyuMBaHWE, KalWUISPHbIE SIBICHMS, HCHApEHHE, KOHJEHCALWs,
IUIaBIEHHE, KpHUCTaIM3anus  (OTBEpAEBaHUE), KWIIEHHME, TeIulonepeaadya
(TermIonpoBOAHOCTh, KOHBEKLUS, U3ITyUYEHHE), IEKTPU3ALUS TENI, B3aUMOJICHCTBHE
3apsAJI0B, JEUCTBUS AIIEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJICHCTBHUE
MarHuTOB, JI€CTBUE MAarHUTHOTO IOJISI HA POBOJIHUK C TOKOM, 3JIEKTPOMAarHUTHas
MHAYKIUS) 10 ONHCAHMI0 MX XapaKTEpHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIHNX JaHHOE (PU3NYECKOE SIBJICHUE;



pacrio3HaBaTh MPOSIBICHUE HM3YYCHHBIX (U3MYECKUX SIBICHUN B OKpYXKaroleM
MHUpE, B TOM yucie (U3NYECKUE SIBJICHUS B IPUPO/IC: MOBEPXHOCTHOE HATSXKEHHUE U
KanWUISpHbIE SBJICHUS B MPUPOJIE, KPUCTAUIBI B mpupoje, uznyuenue CoHIa,
3aMep3aHue BOAOEMOB, MOPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra,
AJIEKTPUYECKUE SBJICHUS B armocdepe, 3JIEKTPUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHoeE Mnoje 3emMiu, Apeiid MoIrCcoB, poJib MArHUTHOTO TOJS ISl KU3HU Ha
3emuie, IOJISIPHOE CUSIHUE, TIPU ATOM MEPEBOIUTH MPAKTUYECKYIO 3a7a4y B YUEOHYIO,
BBIJICJISITh CYIIECTBEHHBIC CBOMCTBA (IPU3HAKK) (PU3UUECKUX SIBJICHUI;

OMHUCHIBATh M3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SBICHUS, HCIOIB3YS
dbu3uYecKue BeIMUMHBI (TeMIIEpaTypa, BHYTPEHHSSI SHEPTHsl, KOJTUYECTBO TEIUIOTHI,
yleIbHas TEIIOEMKOCTh BEIIECTBA, yeJibHAs TEIIOTa IUJIaBJIEHUS, YENIbHas
TEIUIOTa MapooOpa3oBaHus, yAelibHas TEIJ0oTa CrOpPaHMs TOILTMBA, KO3P(PULIHUEHT
MOJIE3HOTO JICUCTBUSI TETUIOBOM MAIIMHBI, OTHOCHUTENIbHAS BJIIAXKHOCTh BO3]lyXa,
ANEKTPUUECKHUM 3apsij], CHJIa TOKa, JJIEKTPUUECKOE HAIPSKEHUE, COMPOTHUBICHHUE
NPOBOAHUKA, YIEIbHOE COMPOTHBJICHHE BEIIeCTBa, paboTa W  MOUIHOCTD
ANIEKTPUUYECKOTO TOKA), MPU OMUCAHUH NIPABUILHO TPAKTOBATh (DU3NUECKUN CMBICT
UCIIOJIb3YEMBIX BEJIMYMH, OOO3HAUCHMS] U CAWHUIBI (PU3HYECKUX BEIUYMH,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYUHAMHU, CTPOUTH IpaduKHU U3yUYEHHBIX 3aBUCUMOCTEHN (PU3MUECKUX BEIMYUH;
XapaKTepu30BaTh CBOWCTBA TeJ, (pU3MYECKUe SIBICHUS U TMPOIECCHI, UCIOJIb3Ys
OCHOBHBIE TOJI0KEHUS MOJIEKYJIIPHO--KUHETUYECKOW TEOPUH CTPOEHHUS BEILIECTBA,
OPUHIUIT CYNEPIIO3UIMU MoJel (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXPaHEHUS
3apsiia, 3akoH OMa J1s yyacTka 1enu, 3aKkoH Jlkoyns—JIeHna, 3aKoOH COXpaHEHUs
AHEPTUH, TIPHU ITOM JIaBaTh CIOBECHYIO (DOPMYITHUPOBKY 3aKOHA U 3aMKCHIBATH €TO0
MaTE€MaTHYECKOE BbIPAKEHUE;

OOBSACHATH (HPU3MYECKUE MPOIECCHl U CBOMCTBA TEN, B TOM YUCIE M B KOHTEKCTE
cUTyauuin MPaKTUKO-OPUEHTUPOBAHHOT O Xapaxkrepa: BBISBJISITH
MIPUYUHHO-CJIC/ICTBEHHBIE CBSI3H, CTPOUTH 00BSICHEHUE U3 | —2 JIOTHYECKUX IIaroB ¢
ormopoii Ha 1—2 M3y4eHHBIX CBOMCTBA (PM3MUECKUX SBICHUH, (PU3NIECKUX 3aKOHOB
WJIM 3aKOHOMEPHOCTEN;

pemath pacu€THhIC 3amadyd B 2—3 JCHCTBUS, MCIOIB3YS 3aKOHBI M (DOPMYIIBI,
CBSI3BIBAIONINE (PU3MUYECKHE BEIWYMHBI: HAa OCHOBE aHalu3a YCIOBUS 3aJlayu
3aMUCHIBATh KPATKOE YCIOBUE, BBISIBIIATH HEJOCTATOK JIAHHBIX JIJISl PEILICHUS 3a/1a4H,
BEIOWpATh 3aKOHBI W (POpMyIbl, HEOOXOMUMBIE [JIsi €€ pEIIeHHs, MPOBOIUTH
pacyéThl M CpaBHHMBATh [OJYYEHHOE 3HA4Y€HHE (UINYECKOW BEITUYUHBI C
M3BECTHBIMHU JIaHHBIMH;

pacno3HaBaTh MPOOJIEMBI, KOTOPHIE MOKHO PEIIUTh MPU MOMOIMHU (PU3NIECKUX
METOJIOB, HCHOJIb3ysl ONHCAHUE MCCJIECAOBaHUS, BBIACIATh MPOBEPIEMOE



MIPEANOI0KEHNE, OIICHUBATh MPABWIBHOCTh MOPSIAKA MPOBEACHUS HCCICIOBAHMSI,
JIeNaTh BBIBOIBI;

MPOBOJUTH ONBITHl IO HAOMIOACHUIO (U3WYCCKUX SBICHUN WU (DU3NISCKUX
CBOWCTB Ten (KamWUIAPHBIC SIBJICHUS, 3aBUCUMOCTH JAaBJICHHUS BO3[yXa OT €ro
o0BéMa, Temmeparypbl, CKOPOCTH TIpOllecca OCTBHIBAHUS W HArpeBaHUS TIPH
W3JIy4YEHUU OT IIBETa H3JIy4aromiei (MOrIomaroIei) MOBEpPXHOCTH, CKOPOCTh
UCTIAPCHUS BOJBI OT TEMIIEpaTypbl JKUIKOCTH W IUIOMATUd €€ IOBEPXHOCTH,
AIEKTPU3AIUS TSI U B3aUMOJICHCTBUE DJICKTPUUYECKHUX 3aps0B, B3aUMOJICHCTBHUE
NIOCTOSIHHBIX MarHUTOB, BU3YyaJU3allis MAarHUTHBIX MTOJICH MTOCTOSTHHBIX MarHUTOB,
JICHCTBUS MAarHUTHOTO TOJISI Ha TMPOBOJHUK C TOKOM, CBOWCTBA DJICKTPOMArHWTa,
CBOWCTBA JJICKTPOJBUTATENS MOCTOSHHOTO TOKAa): (hOPMYJIUPOBATH MPOBEPSICMBIC
NPEIIMONIOKEHUS, COOUPATh YCTAHOBKY W3 TIPEIJIOKEHHOTO O0OpYyJI0BaHMS,
OIMCHIBATH XOJT OTBITA U (HOPMYJIUPOBATH BHIBO/IHI,

BBITIOJIHATE TPSAMBIC HW3MEPEHUS TEMIIePaTypbl, OTHOCHUTEIBHOW BIIAYKHOCTH
BO3/lyXa, CHJIbI TOKA, HAIPSHKCHHUS C WCIIOJIb30BAaHUEM aHAJIOTOBBIX MPUOOPOB M
JaTIUKOB (PU3MYCCKUX BEIIMYMH, CPAaBHHUBATh PE3YJIbTAThl M3MEPECHUU C Y4ETOM
3a/TaHHOM aOCOJIFOTHOMN MOTPEIIHOCTH;

IIPOBOJAUTH UCCIICAOBAHME 3aBUCUMOCTH OJHOW (PU3MUYECKOW BEIIMYMHBI OT JPYTOM
C HCIIOJIb30BAaHUEM MPSMBIX U3MEPEHUH (3aBUCUMOCTH COMIPOTUBIICHUS ITPOBOTHUKA
OT €ro JJIMHBI, TUIOMIAJM TOIMEPEYHOI0 CEUEHHUS M YIEIbHOIO COINPOTHUBICHUS
BEIIECTBA MPOBOAHHUKA, CHJIBI TOKA, UIYIIET0 Yepe3 MPOBOJAHUK, OT HAIIPSDKEHUS Ha
IPOBOJAHUKE, HCCIIEIOBAHUE IOCIEN0BATENLHOTO U MapajljIeIbHOTO COEAMHEHUIN
IPOBOJAHHUKOB): TJIAHUPOBATH HMCCIEIOBAaHUE, COOMPATh YCTAHOBKY W BBIMOJHATH
U3MEpEHUs, Clenysl TMpeIOKEHHOMY IUIaHy, (UKCUPOBATh  PE3YJIbTaThI
MOJIYYCHHOW 3aBUCUMOCTH B BHJI€ TaOJUI[ W T'paUKOB, JeiaTh BBIBOJBI IO
pe3yNbTaTaM HCCIICIOBAHUS;

IPOBOAUTH KOCBEHHBIE U3MEPEHHS PU3NUECKUX BETUUHH (yAeTbHas TeIII0EMKOCTh
BEI[ECTBA, COMPOTUBIICHHWE MPOBOJHHKA, pad0Ta M MOIIMHOCTH 3JIEKTPHUUYECKOTO
TOKA): TUIAHUPOBATh H3MEPEHUsS, COOMpaTh OSKCIEPUMEHTAIBHYIO YCTaHOBKY,
cienys IPeIJI0’)KeHHON MHCTPYKIINH, U BBIYUCIISITh 3HAUCHUE BETMYHHBI;
coOmMoaTh TMpaBWia TEXHUKH OE€30MacHOCTH TMpH pabore ¢ JabopaTOpHBIM
00opyTI0BaHUEM;

XapaKTeprU30BaTh MPUHIINAIMBI JCHCTBUS HW3YYEHHBIX MPHOOPOB M TEXHUYECKUX
YCTPOKNCTB ¢ OMOPOI Ha MX OMUCaHUs (B TOM YHCIIE: CHCTEMa OTOIUICHHS JOMOB,
TUTPOMETp, MapoBasi TypOWHA, aMIIEpPMETpP, BOJIBTMETpP, CUETUUK DIECKTPUICCKOUN
DHEPTUH, DIIEKTPOOCBETHUTEIbHBIE TPHUOOPHI, HArpeBaTEIbHBIC AJIEKTPOIPUOOPHI
(IpUMepBI), AMEKTPUUECKHUE MTPEAOXPAHUTEINHN, IEKTPOMATHAT, JJICKTPOIBUTATEID
MOCTOSTHHOTO TOKa), WCIOJIb3yS 3HAHWS O CBOWCTBaX (DM3MYECKUX SIBICHUU M
HeoO0XoauMble (PU3NYECKUE 3aKOHOMEPHOCTH;



pacno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOMCTBA U MU3MEPUTENbHBIE TPUOOPHI MO
CXeMaM M CXEMaTU4YHBIM pPHUCYHKaM (KMJIKOCTHBIH TEpPMOMETp, TEPMOC,
MICUXPOMETpP, TUTPOMETpP, JIBUraTeidb BHYTPEHHErO0 CrOPaHMs, SJIEKTPOCKOII,
peocTar), COCTaBISATh CXEMbl 3JEKTPUUYECKUX LENel C MOCIeA0BATEIbHBIM U
napajjieibHbIM COEIMHEHHEM JJEMEHTOB, pasjinyasi YCJIOBHbIE O0O0OO3HAUYECHHUS
3JIEMEHTOB JJIEKTPUYECKUX LEIEH;

MPUBOJUTH TPUMEPHl (HAXOAUTh HHPOPMALMIO O NpPHUMEpPax) MNPaKTHUYECKOTO
UCIIOJIb30BaHUsl (PU3MYECKUX 3HAHUI B MOBCEIHEBHOW KU3HU JUIsl oOecreueHus
0e30macHOCTH MpH OOpallleHUd ¢ NpUOOpaMHM U TEXHUYECKHUMH YCTPOWCTBAMH,
COXpAaHEHHUSI 3J0pPOBbS M COOJIIOJIEHUS HOPM SKOJOTMYECKOTO TOBEICHHS B
OKPYKAIOIIEU CPEAE;

OCYUIECTBIISITh MOUCK MHPOpMaUK Quanyeckoro cojaepxanusi B MHtepHere, Ha
OCHOBE HMMEIOIIMUXCS 3HAHUM U MYyTEM CPAaBHEHUS JIONOJHUTEIBHBIX MCTOYHUKOB
BBIIENISATh MH(POPMALIUIO, KOTOpas SIBISETCA NMPOTUBOPEUYMBOM MIIM MOXKET OBIThH
HEJI0OCTOBEPHOM;

UCIIOJIb30BaTh TPU BBINOJIHEHUM Y4YEOHBIX 3aJlaHU  HAy4YHO--TIOMYJISPHYIO
TuTepaTypy (pu3mdyeckoro coaepxaHusi, CIPaBOUYHBIE MaTEpHUANbl, PECYpPChl CETH
WuTtepHer, Bnanerp NpuéMaMHu KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
uHGOpPMAIIMK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO;

co3faBaTh COOCTBEHHbIE MHUCHMEHHBIE U KPATKHE YCTHBIE COOOIIEHUs, 00001as
MH(GOPMAIINIO U3 HECKOJIBKUX UCTOYHUKOB (DU3UUECKOTO COAEPIKAHMS, B TOM YUCTIE
nyOJIMYHO TPENCTaBISATh PE3YNbTaThl MPOEKTHOW WM HCCIIEI0BATEIbCKOM
JESTENbHOCTH, MPU ATOM TPAMOTHO HCIIOIB30BAaTh W3YUYEHHBIN TMOHSATHUHHBIN
anmapar Kypca (GU3HKH, COMPOBOXKIATh BHICTYIUICHUE MTPE3EHTALIUCH;

IPU BBIMOJTHEHUU YYEOHBIX MPOEKTOB U HMCCIENOBAHUN (PU3MUYECKHUX IMPOIIECCOB
pacmnpenensiTh 00513aHHOCTH B TPYIITIE B COOTBETCTBUH C MIOCTABICHHBIMH 33/1a4aMH,
CJIEIUTh 32 BBINIOJHEHUWEM IUIaHA JEHUCTBUNM W KOPPEKTUPOBATH €ro, aJeKBaTHO
OLICHWBAaTh COOCTBEHHBIH BKJIaJ B JEATEIBHOCTb TPYIIbI, BBICTPAUBATh
KOMMYHUKAaTHBHOE€  B3aMMOJEHCTBHE, MPOSABIAS  TOTOBHOCTH  pa3peliaTh
KOH(DIUKTBHI.

K xonmy obyuyenuss B 9 kjacce mpenMeTHble pe3yibTaTbl Ha 0a30BOM YpOBHE
JIOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OOYUAIOIIUXCS YMEHUM:

WCIIOJIB30BaTh MOHATHS: CHUCTEMA OTCUETA, MaTepUalbHAs TOYKA, TPAEKTOPHS,
OTHOCUTEIBHOCTh ~ MEXaHWYECKOro  JABWXKEHHA, aAedopmanus  (ympyras,
IUIACTHYECKas), TPEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb H
Neperpy3Ku, UEHTP TAKECTH, A0COITIOTHO TBEPAOE TENO, LEHTP TSKECTH TBEPIOrO
TeJla, paBHOBECHE, MEXaHMYECKHE KOIeOaHUs W BOJHBI, 3BYK, HH(pPa3ByK u
YIIBTPA3BYK, 3JIEKTPOMArHUTHBIE BOJIHBI, IIKaJla 3J€KTPOMAarHUTHBIX BOJH, CBET,



OJIM30PYKOCTh U AANTBHO30PKOCTh, CIEKTPHl UCIYCKAHUS W TOTJIOIICHUs, albda-,
0eTa- ¥ raMMa-u3Iy4eHus1, U30TOIIbI, SiIEPHAsl SHEPTETHKA;

pas3nuuath SBJICHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSIMOJIMHEHHOE JBUKEHHUE,
PAaBHOYCKOPEHHOE TMpSIMOJIMHENWHOE JBIKEHHE, CBOOOJHOE TajJeHue Te,
PaBHOMEpPHOE JBUIKEHHE IO OKPYKHOCTU, B3aMMOJICHCTBHE TEJ, PEaKTUBHOE
JBIDKEHHE, KOJIeOaTeIbHOE IBHKEHHUE (3aTyXaloIINe U BBIHYXICHHBIC KOJIeOaHus),
pPE30HAaHC, BOJIHOBOE  JBIDKCHHE, OTpaXXeHUe  3BYyKa, MPSIMOJIMHEHHOE
pacrpocTpaHeHue, OTpaXEHUE U TMPeOMJIEHHWE CBETa, IOJHOE BHYTPEHHEE
OTPa)KEHUE CBETA, PA3JIOKEHUE OEJIOro CBETa B CIIEKTP U CJIIOKEHUE CIIEKTPATbHBIX
I[BETOB, JHUCIEPCUSI CBETa, €CTECTBEHHAs PAJMOAKTUBHOCTb, BO3HUKHOBCHHE
JUHEWYATOro CIEKTpa U3IYYCHUs) MO0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M Ha
OCHOBE OTIBITOB, IEMOHCTPUPYIOUIUX JaHHOE (PU3UYECKOE SIBJICHUE;

pacrio3HaBaTh MPOSIBIICHUE U3YUEHHBIX (DU3NYECKUX SBJICHUI B OKPYKAIOIIEeM MUPE
(B ToM umncne puznueckue SBICHHUS B MPHUPOJE: MPWIMBLI U OTIUBBI, IBUKECHUE
miaHeT COJIHEUHOM CHCTEeMbl, PEAaKTUBHOE JBWKCHHE IKUBBIX OPraHU3MOB,
BOCIIPHUSITUE 3BYKOB JKMBOTHBIMU, 3EMJIETPSICEHUE, CEHCMHUUECKHE BOJIHBI, IIYHAMH,
9X0, IIBETa TEJI, ONTHYECKHE SBICHUS B TPHUPOJE, OHOJOTMUECKOE JeHCTBHE
BUJIUMOTO, YIbTPa(HUOIETOBOIO M PEHTTCHOBCKOTO H3Jy4YCHHH, €CTECTBEHHBIN
pPaauoaKTUBHBIN ()OH, KOCMUYECKHE JIYYH, PaIUOAKTUBHOE U3TYYCHUE MIPHUPOTHBIX
MUHEpAJIOB, JICHUCTBHE PAJMOAKTUBHBIX U3JIYUYEHHUN HA OpPraHW3M YEJIOBEKa), MPH
ATOM TE€PEBOJUTh MPAKTUUYECKYIO 3a7ady B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIE
CBOMCTBa (MpU3HAKK) PU3HUECKUX SBIICHHM;

OTHUCBHIBATh M3YYEHHBIE CBOMCTBA Tel W (U3UYECKUE SBICHUS, HCIIOIB3YS
dbu3uveckue BENMYMHBI (CPEIHSS W MTHOBEHHas CKOpPOCTh Tella MpH
HEPaBHOMEPHOM JIBH)KCHUH, YCKOpPEHHUE, MepEeMeNIeHUE, MyTh, YIiI0oBas CKOPOCTh,
CuJia TPEHUs, CUjla yIPYroCTH, CHJIa TSHKECTH, YCKOPEHHE CBOOOTHOTO MaACHUs, BEC
Tela, WUMIYJbC Tela, HMITYJbC CHIJIBI, MeXaHu4yeckas paboTa M MOIIHOCTH,
MOTEHIIMAJIbHAS JHEPrus Teja, MOJHSATOrO0 HaJ IIOBEPXHOCTBHIO  3EMIJIH,
MOTEHIIMAIbHAS DHEPTUsl CXKATOW MPYKUHBI, KUHETUYECKAs DSHEPrus, IOJTHAS
MEXaHU4eCcKasl SHEPrusi, eprUoJ U 4acToTa KojieOaHUM, JJIMHA BOJIHBI, TPOMKOCTh
3ByKa U BBICOTa TOHA, CKOPOCTh CBETA, IMOKA3aTesib MPEJIOMJICHUS CPEIbl), MPU
OMMCAHUN TPABHJIBHO TPAKTOBATh (PU3MYECCKHUA CMBICI HCIOJIB3YEMbIX BEIMYHH,
0003Ha4YeHUST H CAWHUIBI (U3WYCCKUX BEIMYHMH, HAXOIUTh (OPMYJIHI,
CBSI3BIBAIOIINE JTAHHYIO (PM3UYCCKYIO BEIUUYUHY C JIPYTHMH BEIMYMHAMHU, CTPOUTH
rpadyKu U3YICHHBIX 3aBUCUMOCTEH (DU3NUECKUX BEITUYHH;

XapaKTEepPU30BaTh CBOMCTBA Tell, (U3MYCCKHE SIBJICHUS W IPOIECCCHI, UCIIOIB3YS
3aKOH COXpaHEHMS DHEPruu, 3aKOH BCEMHUPHOIO TITOTCHUS, IPUHIIMUII
CYHEPIIO3UIIMH CHJI, IPUHITUIT OTHOCUTENbHOCTH ["anuies, 3akonbl HproTOHA, 3aK0H
COXpaHEHUs] HMIYJIbCA, 3aKOHBI OTPAKCHUS M TMPEIOMJICHUS CBETa, 3aKOHBI



COXPAaHEHMS 3apsA0BOIO0 M MAcCCOBOTO YHUCEN MpPH SIEPHBIX PEaKIUAX, IPU 3TOM
JaBaTh CJIOBECHYIO (OPMYJIMPOBKY 3aKOHA M 3alHMCBIBATH €r0 MaTEMaTHYECKOE
BBIPAKEHUE;

OOBACHATH (PU3MYECKUE MPOLECCHl U CBOMCTBA TEN, B TOM YUCIE U B KOHTEKCTE
CUTyallUd TPAKTUKO-OPUEHTUPOBAHHOTO XapakTepa: BbIABIATH NPUUYMHHO--
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMUECKHUX I1aroB ¢ OMOpor Ha
2—3 W3y4YEHHBIX CBOWCTBA (PU3WYECKUX SIBICHUW, (PUIUUECKUX 3aKOHOB WIH
3aKOHOMEPHOCTEM;

pemaTth pacy€THblEe 3ajaud (OMUpAIOIIMECs Ha CHUCTEMY U3 2—3 ypaBHEHHIN),
UCIOJIb3YS 3aKOHBI U (DOPMYJIbI, CBSI3bIBAIOIINE (PU3NYECKUE BEIMYUHBI: HA OCHOBE
aHanM3a YCJIOBUS 3aJlayd 3aIMChIBATh KPATKOE YCIOBUE, BBISBISATH HEAOCTAIOIINE
WIM U30BITOUYHBIE JaHHBIC, BHIOUPATH 3aKOHBI U (OPMYIbI, HEOOXOIUMBIE IS
pelIeHMs, MPOBOAUTh pPACUYEThl U OLEHUBATH PEATUCTUYHOCTH MOJIYYEHHOTO
3HaueHUs (PU3NYECKON BEIMUMHBI;

pacno3HaBaTh MPOOJEMBbI, KOTOPbIE MOXHO PEUIUTh MPU MOMOIIHU (PUINYECKUX
METOJIOB, HCIIOJNb3ysl ONUCAHUE KCCIEIOBAaHUSA, BBIICIATh IMPOBEPSIEMOE
NPENONIOKEHUE, OIICHUBATh MPABWILHOCTD MOPSIIKA MPOBEACHUS HUCCIIEI0BAHMS,
JIeNaTh BHIBOJIbI, UHTEPIPETUPOBATH PE3yIbTaThl HAOIIOIEHUN U OTIBITOB;
POBOAUTH OMBITHI IO HAOMIOACHUIO (PU3UYECKUX SBICHUN WIH (HU3HIECKUX
CBOMCTB Tel (M3ydeHue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHS SHEPIuH,
3aBUCUMOCTh TEpHoJia KoJieOaHUW NPYKUHHOTO MAasTHHKA OT Macchl Tpy3a H
KECTKOCTH TPYXKUHBI M HE3aBUCUMOCTh OT aMIUIUTYAbl MajbIX KoJeOaHUH,
NpSIMOJIMHEHHOE paciIpoCTpaHEeHUE CBETa, pa3joKeHue OeIoro CBeTa B CHEKTD,
U3y4YCHHE CBOWCTB M300paXKCHHsI B TUIOCKOM 3€pKajie M CBOWCTB M300pakeHUS
npenMeTa B coOuparoiei InH3e, HaOII0AeHUE CIUTONIHBIX U JIMHEWYaThIX CIIEKTPOB
U3JIYYCHUS): CaMOCTOSTENIbHO COOMpaTh YCTAaHOBKY M3 H30BITOYHOTO Habopa
o0OpyZOBaHMs, OMHUCHIBATH XOJ OMbITA M €ro pe3ylbTarhl, (HOPMYyIUPOBATH
BBIBO/IbI;

IIPOBOJUTH IIPU HEOOXOJUMOCTH CEPHUIO MPSAMBIX U3MEPEHUH, ONPEAEIISAsl CpeHES
3HaYeHHE H3MEpsAeMOi BeTUMYMHBI ((POKYCHOE paccCTOsIHHE cOoOMparoIiel JHH3bI),
000CHOBBIBATh BRIOOP CIIOC00a U3MEPEHHS (M3MEPUTEIBHOTO MTPUO0opa);
MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTEH (PU3NUECKUX BEJIUYUH C UCIOJIB30BAaHUEM
NpSIMBIX U3MEPEHUHN (3aBUCUMOCTh NYTH OT BPEMEHHU MPH PABHOYCKOPEHHOM
JBIKEHUU O€3 HayaJlbHOW CKOPOCTH, NEPHOJA KOJIEOAaHWH MaTeMaTH4EeCKOro
MasiTHUKA OT JUIMHBI HUTH, 3aBUCUMOCTH yTJjla OTPa)KEHUSI CBETa OT yIJja NaJeHus u
yrjia TpejoMIIEHHS OT  yIjla TMaJieHHs): [UIAaHUPOBAaTh  KCCIIEIOBAaHUE,
CaMOCTOSITETTLHO COOMpPATh YCTAHOBKY, (PUKCHPOBATH PE3YIbTATHI MOIYYCHHOU
3aBUCUMOCTHU (DU3UUYECKUX BEJIMUUH B BUJI€ TaOIUI U rPadUKOB, J1€TaTh BHIBOBI 10
pe3yibTaTaM HCCIeI0BaHUS;



MIPOBOJUTH KOCBEHHBIC M3MEPCHHsI (PU3NUECKHX BEIWYUH (CPETHSS CKOPOCTH U
YCKOpPEHHE Tejla TP PaBHOYCKOPEHHOM JBIKEHUH, YCKOPEHHE CBOOOIHOTO
MajIeHus, )KECTKOCTh MPYKUHBI, KOAPOUIIMESHT TPSHUS CKOJIBXKEHUS, MEXaHUYECKast
paboTa W MOIIHOCTh, YacTOTa W TNEPUOJA KOJeOaHUNW MaTeMaTUYEeCKOro u
MIPY)KUHHOTO MAasTHUKOB, ONTHYECKAs CUJIa COOMparomiel JIMH3bI, paTuOaKTUBHBIN
¢GOH): MIAaHUPOBATh HW3MEPEHHUS, COOUPATh SKCICPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHSATH U3MEPCHHUSI, CIACAYS MPEIT0KCHHOW HHCTPYKIIMH, BBIYUCIISATH 3HAUCHHEC
BEJIMYMHBI M aHAJU3UPOBATh IIOTYYCHHBIC PE3yJbTaThl € YYETOM 3aJaHHOM
MIOTPEITHOCTH U3MEPEHUI;

coOJIo1aTh MpaBWIa TEXHUKU OE30MacCHOCTH NpH paboTe ¢ JabopaTOpHBIM
o0opy10BaHUEM;

pa3nu4aTh OCHOBHBIC MPU3HAKH U3YYCHHBIX (DH3UYCCKUX MOJICIICH: MaTeprallbHAs
TOYKa, a0COJIFOTHO TBEPJIOE TEJIO, TOYCUHBIN MCTOYHHMK CBETA, JIyd, TOHKAs JIMH3A,
TIaHeTapHas MOJIeIb aTOMa, HyKJIOHHAs! MO aTOMHOTO SI/Ipa;

XapaKTepHU30BaTh NPHUHIMIBI JCHCTBUSA H3YYCHHBIX MPHOOPOB M TEXHUYCCKUX
YCTPOMCTB ¢ OMOpOH Ha WX oOmHMCcaHWsA (B TOM 4YHCIE: CHHJIOMETP, JaTYUKH
NOJIOKCHHSI, PACCTOSSHMSI M YCKOPEHHUs, paKeTa, 3XOJO0T, OYKH, IEPHUCKOII,
doToamnmapar, ONTHYECKHE CBETOBOBI, CIICKTPOCKOI, JIO3UMETP, Kamepa
Bunbcona), ucnonb3ys 3HaHUS O CBOMCTBaX (PU3NYECKUX SIBJICHUN U HEOOXOUMBbIE
¢duznueckre 3aKOHOMEPHOCTH;

UCIIOJIb30BaTh CXEMbl M CXEMaTUYHbIE PHUCYHKH U3YYCHHBIX TEXHUYECKUX
YCTPOMCTB, HM3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTHYECKUX TMPOIECCOB IMPHU
pEelIeHUH Y4eOHO--TIPAKTUYECKUX 3a]a4, ONTHYECKHUE CXEMbl [JIsi TOCTPOCHUS
n300pakeHUH B IJIOCKOM 3€pKaJie U COOMpAaroIIeH JINH3E;

OPUBOJIUTH TPUMEPHI (HAXOAUTh HMHPOPMAIMIO O TPUMEpPax) MPAKTHUECKOTO
UCIIOJIb30BaHUs (DU3UYECKUX 3HAHMM B TMOBCEJHEBHOW JKW3HH I OOECIeYeHUs
0€301MacHOCTH TPU OOpallleHHH ¢ MpUOOpaMu M TEXHHUUYECKHMH YCTPOMCTBaMH,
COXpaHEHHUS 3J0pPOBbS M COONIIONCHHUS HOPM DOKOJOTHYECKOTO TOBEICHHS B
OKPY’KAIOIIEH CPEAE;

OCYIIECTBIISITh TMOUCK WH(pOpMauu (Qu3ndeckoro cojepkanuss B HHTepHeTe,
CaMOCTOATENTHHO (HOPMYIHPYS MOUCKOBBIN 3alpOC, HAXOIUTh MYTH OIPEACIICHUS
JIOCTOBEPHOCTH TOTYYEHHOW HH(POPMAIMK HA OCHOBE HMEIONIUXCS 3HAHUN U
JIOTIOTHUTEIbHBIX HCTOYHUKOB;

WCIIOJI30BaTh TIPW  BBIMOJHEHWUH YYEOHBIX 3aJaHUA HAYYHO--TIOMYJISIPHYIO
TUTEpaTypy (PU3NYECKOTO ComepKaHUs, CIPABOYHBIC MaTEPHANBI, PECYPCHI CETH
WuTtepHer, BmameTp mnNpuéMaMu KOHCIIEKTUPOBAHHS TEKCTa, MPeoOpa3oOBaHUS
nH(pOpMaMK U3 OJHON 3HAKOBON CUCTEMBI B IPYTYIO;

co3daBaTh COOCTBEHHBIC TIMCHMEHHBIE W YCTHBIE COOOIIEHUS Ha OCHOBE
nH(pOpMALIMN U3 HECKOJbKUX MCTOYHUKOB (DU3UYECKOTO COJEepKaHUSI, ITyOITUIHO



[IPEICTABIATH PE3yJIbTAThl IPOCKTHOU WIIM UCCIIEA0BATEIbCKON AEATENLHOCTH, IIPU
3TOM TIPaMOTHO MCIIO/Ib30BaTh W3YYEHHBIN IIOHATUMHBIM almapar u3y4aemMoro
pazgena (U3MKA M COMPOBOXKIATh BBICTYIUIEHHUE MpE3CHTAlUEd C y4ETOM
O0COOEHHOCTEN ayTUTOPUU CBEPCTHUKOB.



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
HanMenoBamHme Koan4ecTBO 4aCoB JlaTa npoBeaeHus DJIeKTPOHHbIE
Ne ni/m | pa3nesioB U TeM (pposbic)
Beero Konrtpouabnsie | IIpakTtuyeckue oOpa3oBaTe/IbHbIE
HporpaMmel paﬁoTbl paﬁoTbI pecypchl
‘ Pazgea 1. @Pu3uka u e€ pojib B NO3HAHMHU OKPYKAKIIEr0 MUpa
11 ®du3zuka - HayKa o 2 0 0 bubnnorexa [JOK
' IpupoJie https://m.edsoo.ru/7f416194
bu6moreka [IOK
2 0 0
1.2 OH3TIECKAE BEIMIHHEL https://m.edso0.ru/7f416194
13 EcrecTBeHHOHAayYHBIN 5 0 1 bubnuoreka [IOK
) METO/I IO3HAHUSI https://m.edsoo0.ru/7f416194
Hroro no pasueny 6

\ Pasznes 2. IlepBoHayaibHbIe CBEJICHUSA O C

TPOCHUH BEIIECTBA

bu6mmoreka [IOK
1 0 1
2.1 Crpoenue semectsa https://m.edsoo0.ru/7f416194
BIDKCHUE U
2.2 iaHMOILeﬁCTBI/Ie YaCTHIL 2 0 1 Brbmiorexa LJOK
' https://m.edso0.ru/7f416194
BCIICCTBA
23 ArperaTHble COCTOSIHUS 2 1 1 bubnuoreka [JOK
' BEIIECTBA https://m.edso0.ru/7f416194
Utoro no pazneny 5
\ Paznen 3. /IBu:keHue U B3auMojieiicTBUE TeJl
31 MexaHndeckoe 3 0 1 bubnuoreka [JOK
' NBIDKECHUE https://m.edsoo.ru/7f416194
39 WNuepuus, macca, 4 0 1 bu6mmoreka [JOK
' IUIOTHOCTH https://m.edso0.ru/7f416194
3.3 Cuna. Buns! cun 14 1 2 bubmiorexa LIOK

https://m.edsoo0.ru/7f416194



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

Hroro no pazneny

21

‘ Pasnen 4. JlaBjieHue TBEPABIX TeJl, JKMIKOCTEH 1 ra3oB

[asnenue. [lepenaua

41 JABJIEHUS TBEPIBIMU 3 0 1 bubnuorexa [JOK
' TeJIaMH, KUJIKOCTIMH U https://m.edso0.ru/7f416194
rasamu
bubmmoreka [{OK
. 5)
4.2 JlaBaierHe xKuKoCTH 0 0 https://m.edso0.ru/7f416194
bubmmoreka [{OK
. 6 0 1
4.3 ATmoC(hepHoe aBeHme https://m.edso0.ru/7f416194
JleiicTBUE KUAKOCTH U
4.4 rasa Ha MoTrPyKEHHOE B 7 1 3 BH6J.H/IOTeKa HOK
https://m.edso0.ru/7f416194
HHUX TEJIO
Hroro 1o pasueny 21
\ Pasznes 5. Pabora u MOIIHOCTB. JHeprus
bu6mmoreka [IOK
. 3 0 1
51 Pabota n mommocTS https://m.edso0.ru/7f416194
bu6mmoreka [IOK
. 5 0 1
52 Tpoctbie mexanu3mb! https://m.edso0.ru/7f416194
bu6mmoreka [JOK
. 4 1 0
>3 Mexanuteckas SHeprus https://m.edso0.ru/7f416194
Hroro 1o pasueny 12
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO 68 4 15

YACOB I10 ITPOTPAMME



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

8 KVIACC

KosnuecTBo 4acoB JaTa npoBeneHus DJIeKTPOHHBbIE
HaumeHoBanue
Ne i/ | pa3nenoB u Tem K n (pposrie)
° E JLCi1oB I | Beero ognpo.m,m,le pﬁaKanecm/le 06pa3oBaTETbHbIC
porp PaooThI PaooThI pecypeb
‘ Pa3nes 1. TenuioBble siB1eHHSA
11 Ctpoenue u CBOICTBa 7 0 0 bubnuoreka [JOK
' BEIIIECTBA https://m.edsoo.ru/7f4181ce
bubmmoreka [{OK
21 1 5
1.2 Terobie nporecch! https://m.edsoo.ru/7f4181ce
Hroro 1o pasueny 28
‘ Paznen 2. DiekTpuyeckre M MATHUTHBIE SIBJIEHHUS
DIIEKTPUYECKHE
21 3apsbl. 3apsyKECHHBIE 7 0 1 bubnuoreka [IOK
' TeNa U UX https://m.edsoo.ru/7f4181ce
B3aMOJEICTBUE
29 [TocTostHHBIH 20 1 7 bubmuorexa [JOK
' AIEKTPUIECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [JOK
6 1 15
2:3 MarnuthbIe ABeHHA https://m.edsoo.ru/7f4181ce
24 DJIeKTpOMarHuTHas 4 0 0 bubnuoreka [JOK
' WHTYKITUS https://m.edsoo.ru/7f4181ce
Hroro mo pasueiny 37
PezepBHOe Bpems 3
OBILEE KOJIMYECTBO 68 3 145

YACOB

I10 ITPOTPAMME



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 KUIACC

KoanuyecTBO 4acoB JaTa npoBeneHus DJIeKTPOHHBbIE
HaumenoBanue
Ne n/n | pa3aesioB M TeM K n (undposbie)
] PAVLEIIOn I | Beero ognpo.m,m,le pﬁaKanecxue 0BpazOBATETLHbIE
porp padoThI pa6oTsI pecypebI
‘ Pa3znen 1. Mexanndeckue siBJIeHHUS
MexaHu4deckoe
11 JIBVDKEHUE U CTIOCOOBI 10 0 1 bubmorexa [IOK
https://m.edsoo.ru/7f41a4a6
€ro OIHMCaHHS
i bubnuoreka [IOK
. 20 1 3
H Branvonettersie e https://m.edsoo.ru/7f41a4a6
bubnuoreka [IOK
1. 10 0 3
i JaKoHLt coxpaena https://m.edsoo.ru/7f41a4a6
Uroro no pazneny 40

\ Pa3nen 2. Mexanuyeckue K0J1e0aHUs U BOJHBI

21 MexaHn4ecKHe 7 0 3 bubmuorexa [JOK

' KoJIeOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHU4eCKHE BOJTHBI. 8 1 3 bubmuorexa [JOK

' 3BYyK https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15

\ Pa3znes 3. DileKTPOMATHUTHOE 110JI€ M 3JIEKTPOMATrHUTHbIE BOJIHbI

DIIeKTPOMarHuTHOE
31 1oJie U 6 0 2 bubnuoreka [JOK
' 3JIEKTPOMAarHUTHbIE https://m.edsoo.ru/7f41a4a6
BOJIHBI
Utoro no pazneny 6
\ Pa3znen 4. CBeToBbI€ IBJIEHHS
41 3aKOoHBI 6 0 2 bubnmuoreka [JOK

pacipoCTpaHCHHUA CBCTA

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



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

42 JIuH3bI U ONITUYECKUE 6 0 3 bubmuoreka [IOK
' puOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenue 6ea0ro 3 0 2 bubmuoreka [JOK
' CBETa B CIEKTP https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 15
\ Paszpnen S. KBaHTOBBIC SIBJICHHS
41
5.1 ngfn}:;aei?lz I;:IBeTa 4 0 1 bubmmorexa LIOK
' https://m.edsoo.ru/7f41a4a6
aTOMOM
59 Ctpoenue aTOMHOTO 6 0 1 bubnuorexa [JOK
] aqpa https://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
7 1 1
5.3 SAnepHbie peakuu https://m.edsoo.ru/7f41a4a6
Hroro 1o pasueny 17
\ Pasznes 6. IloBropuTeibH0-00001IaK0 1M MOAY b
[ToBTOpEHME M
6.1 0000meHne 9 0 2 bubmuorexa [JOK
' coZepKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢dbusuku 3a 7-9 Kmacc
Hroro 1o pasueny 9
OBILEE KOJIMYECTBO 102 3 27
YACOB I10 ITPOTPAMME



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 KIIACC
KounuecTBo yacos lara DJIeKTPOHHbIE
Ne MPoBeIeHUs undposbie
Tema ypoka
/i Yp Beero KO;TpOJIbeIe HpﬁaKanecmle 06PA30BATEbHBIC
ThI ThI
pavo paoo pecypchl
1 ®du3nKa — Hayka O MPUPOJIE. 1
SBneHus npupo bl
2 D@U3NYECKUE IBJICHUS 1
3 dusnyecke BEINYUHEI U UX 1
M3MEpPEHNE
Ypok-uccnenoanue "N3mepenne
4 TEMITepaTyphl TIPH TOMOTIIH 1 1
YKUJKOCTHOTO TEPMOMETPA U JaTUYnUKa
TeMmnepaTrypsr"”
MeTo bl HAYYHOT'O ITO3HAHUS.
5 Onucanue %Em%cmx SIBJICHUM C 1 bubmorexa LIOK
N https://m.edsoo.ru/ff09f72a
HOMOIIBIO MOJETIEN
VYpoxk-uccnenoanue "[IpoBepka
TUOOTE3bI: NaJbHOCTh ITOJIETA
6 IapyKa, MyleHHOTr0 TOPU30HTAIBHO, 1 1
TeM 00JbIIIEe, YeM OOJIbIIE BBICOTA
nycka"
Ctpoenue Bertectsa. OnbITE
7 LLOIIZaSLIBanmHe OUCKPETHOE , 1 bubmiorexa HOK
P https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIIECTBA
8 JIBMyKeHre yacTHll BEllecTBa 1 bubmiorexa HOK
https://m.edsoo.ru/ff0a013e
VYpok-uccnenosanue «ONbITHI IO
9 HAOIIOAECHHUIO TEIJIOBOIO 1 1

pacIIupCHUs Ia30B»



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

10

ArperaTHble COCTOSIHMSI BEILIECTBA

Oco0OeHHOCTH arperaTHbIX COCTOSTHUN
BoJbI. O600IIEeHNE 110 pa3aeTy

bubmmoreka [{OK

11
«IIepBoHauanbHBIE CBEACHUS O https://m.edsoo.ru/ff0a0378
CTPOCHUH BEIICCTBAY
MexaHnueckoe ABUKEHUE.
12 PaBHOMeEpHOE I/IZII—IC aBHOMEPHOE bubmmorexa [JOK
P p p https://m.edsoo.ru/ff0a05c6
JIBIDKCHHE
bubmmoreka [{OK
13 Cropocts. Emuruuet cropocTH https://m.edsoo.ru/ff0a079c
14 Pacuer myTH ¥ BpeMeHH IBIKESHUS Bubmiorexa LIOK
T p https://m.edsoo.ru/ff0a0ae4
15 Nuepunsa. Macca — mepa bubnuoreka [IOK
WHEPTHOCTH TEN https://m.edsoo.ru/ff0a0c10
IInoTHOCTH BemiecTBa. PacueT maccel bu6moreka [IOK
16 .
1 00beMa TeJia 1o €ro TUIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtopHas pabora «OnpenenecHue
TJIOTHOCTH TBEPJIOTO TEJIa)
18 Pemenne 3agau o teme "I1MOTHOCTD bubmuorexa [JOK
BenecTna" https://m.edsoo.ru/ff0al123c
Cuia KaK XapaKTepUCTHUKA
19 B3auMozeiicteus Ten. Cria
ynpyroctu. 3akoH I'yka
JlaboparopHas pabota «/3yuenue
20 3aBUCHMOCTH PACTSDKCHUS
(medopmaryin) Ipy>KUHBI OT
MPUIIOKEHHON CHIIBD»Y
21 [[AIBnenue Tsarotenus. Cuna TKecTu
CBs13b MEXTY CHIION TSHKECTH U
MoxRAY bubnuoreka [JOK
22 Maccoi Tena. Bec tena. Pemenue

3azad4 mo teme "Cuina Tsokecta"”

https://m.edsoo.ru/ff0al778



https://m.edsoo.ru/ff0a0378
https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778

Cuna TsbKecTH Ha IpYTUX IUIaHeTax. bubmuorexa [IOK
23 .
DU3NYECKUE XAPAKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502
bubmmoreka [{OK
24 Hsmepenne cui. JlunamoMeT
P A p https://m.edsoo.ru/ff0al8cc
bubmmoreka [{OK
25 Bec tena. HeBecomocTh
https://m.edsoo.ru/ff0al778
CnoskeHue ABYX CHJI, HaIpaBJICHHBIX
26 10 OJTHOM nﬂﬂ?\,;;ﬁ b bubnmorexa LIOK
1 1P ) https://m.edsoo.ru/ff0ala70
PaBHOIElicTBYIOIIAS CHIT
27 Pemenue 3asau 1o teme
"PaBHogeiicTByromast cr"
Cuia TpeHus u e€ Buasl. TpeHue B bubnuoreka [IOK
28
MIPUPOJIE U TEXHHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTtopHnas pabota «3y4yeHue
3aBUCHMOCTH CHUJIBI TPEHUS
29 CKOJIbXKEHUS OT CI/IJ'IBIp aBJICHUSA U bubmrorexa [JOK
5 https://m.edsoo.ru/ff0alcc8
XapaKTepa CONMPUKACAOIINXCS
TMOBEPXHOCTEI
30 Pemenne 3aga4u Ha onpeneecHue
PaBHOJECHCTBYIOIIECH CHJIIbI
Pemrenue 3agay nmo remam: «Bec
tenay, «I'paduueckoe n3oOpaxeHue bubnuoreka [JOK
31 . .
cum», «Cunbly, «PaBHOAEHCTBYIOMIAS https://m.edsoo.ru/ff0alde0
CHII»
KonTtponbHas paboTa o remMam:
«MexaHn4ecKoe JTBIKCHUEY,
32 «Macca, IIIoTHOCTBY, «Bec Tenay,
«I"paduyeckoe n300paskeHUE CHIY,
«Cunb»
33 Hasnenue. CriocoObl yMEHbLICHUS U bubnuoreka [IOK

YBCIUYCHHUA OABJICHUSA

https://m.edsoo.ru/ff0a20a6



https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6

JlaBiienue raza. 3aBUCUMOCTD

34 JaBJICHUS ra3a oT 00bEMa bubmorera [IOK
’ https://m.edsoo.ru/ff0a2376
TEMIIePaTypPhI
I N
35| reawn, xawocta u rasav BuSmorexa I1OK
> HCHI ’ https://m.edsoo.ru/ff0a25b0
3akon [lackains
36 JlaBiieHME B )KUIKOCTH U Tas3e, bubnuorexa [JOK
BBI3BAHHOE JICHCTBUEM CHUJIbI TSHKECTH https://m.edsoo.ru/ff0a2718
37 Pemenue 3amau no reme «Jlapnexue B bubmmoreka [{OK
SKUIKOCTH U rase. 3axoH Ilackaisy https://m.edsoo.ru/ff0a2826
bubmoreka [IOK
38 Coobmaromuecs cocyner https://m.edsoo.ru/ff0a2970
39 IManpaBnuueckuii mpece bubmorera [JOK
https://m.edsoo.ru/ff0a3136
40 Manowmertpsl. [TopuraeBoi
SKAIKOCTHEIN HAcoC
a1 AtMocdepa 3emin 1 MPUUYUHBI €€ bubnuoreka [IOK
CYIIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
42 Bec Bo3myxa. ATmocdepHoe bubnuoreka [IOK
JaBJICHUE https://m.edsoo.ru/ff0a2b5a
43 N3mepenune aTMochepHOTO aBICHUS. bubnuoreka [JOK
OnbiT Toppuuenu https://m.edsoo.ru/ff0a2da8
3
44 ZEJPII;IP{IIT:I) ZT[BBEEZIOOTCS’ZI;HOFOOBHGM bubmiorexa LIOK
A AYP https://m.edsoo.ru/ff0a2fc4
MOpsI
Bbapomertp-anepounn. AtmochepHoe bubnunoreka [JOK
45 -
JTABJICHUE Ha PA3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
Pemrenne 3agau o reme "
46 "
ATMocdepHOe naBIeHNE
JleicTBUE KUAKOCTH U Ta3a Ha Bubnorexa [IOK
47 MOTPYKEHHOE B HUX TEJO.

ApXI/IMeI[OBa cujia

https://m.edsoo.ru/ff0a3276
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Jlaboparopuas pabota «OnpeneneHue

48 BBITAIKHMBAIOIIECH CHIIBI, 1 bubmuoreka [JOK
JIEMCTBYIOLIEN HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B KHJIKOCTB)

JlaboparopHas paboTa 1mo Teme

49 «ccnenoBanre 3aBUCUMOCTH Beca 1 bubmmoreka [{OK
TeJa B BOJIE OT 00bEMa MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B )KHIKOCTh YaCTH TEIJIay

bubmmoreka [{OK

50 Inasanue e https://m.edsoo.ru/ff0a3a96
JlabopaTtopHnas pabota

51 "KoHcTpynpoBanue apeomerpa win 1
KOHCTPYMPOBAHHE JIOAKH U
omnpeeseHue €€ rpy30noabEMHOCTH "

Pemenue 3amad no remMam:

59 «IInaBanue cynos. bubnuoreka [IOK
BosznyxomnaBanue», «JlaBnenue https://m.edsoo.ru/ff0a3654
TBEPJIBIX TEJ, )KUJIKOCTEH U Ta30B)»

KonTtponsHas padoTa o teme

53 «/laBreHne TBepIBIX TEIN, JKUIKOCTEH

Y Ta30B»
bu6mmoreka [JOK

>4 Mexamieckas pabora https://m.edsoo.ru/ff0a3f82

bu6mmoreka [JOK

95 MomHOCTS. EAMHANE MOIHOCTH https://m.edsoo.ru/ff0a3f82
VYpok-uccnenoanue "Pacuér

56 MOIITHOCTH, pa3BUBAEMOM IIPH 1
noanéMe mo Jjectauie"

57 [Ipocteie MexaHu3Mbl. Poryar.

PaBHOBecue cui Ha ppluare
58 Prbruaru B TexHuKe, OBITY U IPUPO/IE. 0.5 bubnunoreka [JOK

JlaGopatopHas paboTa

https://m.edsoo.ru/ff0a478e
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«HMccnenoBanue yclOBH paBHOBECHS
phlyara»

59

Pemenne 3a1au 1o reme «YcCI0BUI
paBHOBeCI/Ifl pmqara»

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

60

KoaddurmenT none3noro neicTBus
Mmexanu3Mma. Jlaboparopnas padota
«3mepenue KII/] HaknoHHOM
TUTOCKOCTH

0.5

61

Pemenne 3amag mo teme "Pabora,
MomHocTh, KIT/["

bubmmoreka [{OK
https://m.edsoo.ru/ff0a4c48

62

Mexanudeckast SHEpTHsl.
Kunernueckas n moTeHuuanbHas
SHEPIUst

bu6moreka [IOK
https://m.edsoo.ru/ff0a4252

63

3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

64

YPOK-3KCIIEPUMEHT 10 TEME
"DKCepUMEHTAIBHOE OTIPEICIICHUE
W3MEHEHUS KHHETUYECKOU U
MOTEHIMATLHON SHEPTUH PU
CKaThIBaHUH TeJIa 110 HAKIOHHOM
IJI0CKOCTH"

65

KonTtponpHas padoTa o teme
«PaboTa 1 MOIITHOCTh. DHEPT U

66

PesepBHriit ypok. Pabota ¢ Tekctamu
o TeMe "MexaHnueckoe aBmxenue"

bubnuoreka [JOK
https://m.edsoo.ru/ff0a4ee6

67

PesepBHriit ypok. Pabota ¢ Tekctramu
o teme "JlaBieHue TBEPBIX TEII,
SJKAUIKOCTEN U ra3os"

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

68

PesepBHsIit ypok. PaboTta ¢ TekcTramu
o teme "PaboTta. MOIIHOCTb.
Oneprus"



https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
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OBIIEE KOJIMYECTBO YACOB ITO
[TPOTPAMME

68

12




8 KUVIACC

KosnuecTBo yacoB larta DJIeKTPOHHBbIE
Ne MPoBeIeHUs undposbie
Tema ypoka
/i yp Beero KO;TpOJIbeIe HpﬁaKanecmle 06PA30BATEbHBIC
padoTsI padoThbI pecypen
OcCHOBHBIE TIOJIOKEHUS
1 MOJIEKYJIIPHO-KUHETHYECKON TEOPUU 1 bubmorexa [JOK
YIp p https://m.edsoo.ru/ff0a5256
Y UX OTIBITHBIC TTOITBEPIKICHUS
2 Macca u pazMep aTOMOB M MOJIEKYII 1
Monenu TBEpAOTO, )KUAKOTO U bubmuorexa [JOK
3 . 1
ra3000pa3HOr0 COCTOSTHUY BEIECTBA https://m.edsoo.ru/ff0a540e
OO0bscHeHne CBOMCTB TBEPOTO,
YKUJIKOTO U Ta3000pa3HOTO
4 COCTOSTHMI BEIECTBA HA OCHOBE 1
MOJIO)KEHUN MOJIEKYJISIPHO-
KUHETUYECKON TEOPUU
5 Kpucrannmaeckue u amopdusie Tena 1 bubmoreka LOK
P p https://m.edsoo.ru/ff0a5800
6 CmauuBaHue U KanUuJUISPHOCTD. 1 bubnuoreka [JOK
[ToBepXHOCTHOE HATSKEHHUE https://m.edsoo.ru/ff0a5530
7 TemoBoe pacmupeHue u cxaTue 1 bubmorexa LIOK
P P https://m.edsoo.ru/ff0a5a26
Temneparypa. CBs3b TEMIIEpaTyphl
8 CO CKOPOCTBIO TEIJIOBOTO JIBIKEHUS 1
YaCTHUII
9 Buytpennss sueprusi. Crioco6bl 1 bubnunoreka [JOK
M3MEHEHUs BHYTPEHHEN SHEPrUuu https://m.edsoo.ru/ff0a5c60
bu6mmoreka [JOK
1
10 Bret Tenonepesiatn https://m.edsoo.ru/ff0a6412
Ypok-koHpepenmus "[IpakTudeckoe bubnunoreka [JOK
11 N 1 1
HCIIO0JIb30BAHUE TEIJIOBBIX CBOMCTB https://m.edsoo.ru/ff0a65c0



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

BCHICCTB U MAaTCPUAJIOB B LICIIAX

sHeprocoOepexeHus"
12 KonnuecTBo TemnoTsl. Y AenbHas bubmmoreka [{OK
TEIUIOEMKOCTb https://m.edsoo.ru/ff0a6976
13 VYpaBHeHHE TEIUIOBOTO OajiaHca. bubnuorexa [JOK
TermooOMeH U TEeIJIOBOE pABHOBECHE https://m.edsoo.ru/ff0a7088
JlabopaTtopHnast pabota
14 "UccnenoBanue sSBIICHUS bubmmoreka [{OK
TEII000MeHa MPU CMENTUBAHUN https://m.edsoo.ru/ff0a6a98
XOJIOTHOU U Topsiueit BOAbI"
Pacuer xommdecTBa TEILIOTHI,
15 HEOOXOUMOTO JJII HarpeBaHus Teja
Y BBIJICJISIEMOTO UM TIPH OXJIAKICHUN
JlabopaTtopHnas pabota "Onpenenenue bubmuorexa [JOK
16 o " .
YAEIbHOU TETIOEMKOCTH BEIIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus TOnBa. Y IeabHast bubnuoreka [IOK
TEIUIOTA CrOpPaHus https://m.edsoo.ru/ff0a7b5a
[naBnenue u oTBEpICBaHUE
18 KPUCTAJUTHYECKUX Esn VY nenbHast bubmrorexa IJOK
P A https://m.edsoo.ru/ff0a71d2
TEIJIOTA TUIABJICHUS
19 JlaGopaTtopHnas pabdota "OnpeneneHue bubnuoreka [JOK
yACJIbHOM TEIJIOTHI IIaBICHUA Jibja" https://m.edsoo.ru/ff0a72fe
20 [TapooOpazoBanre U KOHICHCAIIHSL. bubnuoreka [JOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kunenue. Y nenbHas temioTa
napooOpa30BaHMs U KOHJICHCAIIUH. bubnuoreka [JOK
21 _
3aBUCUMOCTb TEMIIEPATYpPbl KUIICHUS https://m.edsoo.ru/ff0a786¢
OT aTMOC(epHOTO JIaBIEHUS
Bnaxxaocth Boznyxa. JlabopaTopHas
" X Patop bubmuoreka [JOK
22 pabota "Ormnpenenenue

OTHOCHUTEIBHOMN BIAXKHOCTH B03IIYX3."

https://m.edsoo.ru/ff0a7628



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
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https://m.edsoo.ru/ff0a7628

23

Pemenue 3agau Ha onpeneneHue
BJI&KHOCTH BO3/lyXa

24

[TpuHIIMTIBI paOOTHI TETIIIOBBIX
neurarencif. [Taposas TypOuHa.
JIBArarens BHYTPEHHErO0 CTOPAHMS

25

KII/ TermoBoro aBurartess.
TertoBble IBUTATENH U 3aIATA
OKpYKaroIllel cpeibl

bubmmoreka [{OK
https://m.edsoo.ru/ff0a7c7c

26

3aKOH COXpaHEHUs U MPeBpalleHUs
OHCPIYH B TCIJIOBBIX IMMPONLECCAX

27

[ToaroroBka K KOHTPOJIBHOM paboTe
o teMe "TermioBrie IBICHUS.
N3menenune arperaTHbIX COCTOSTHUI
BemecTna"

bu6moreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonTponbnas pabota no teme
"TemnoBele sBieHus. MsMenenne
arperaTHbIX COCTOSIHMI BemiecTBa'

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

29

DnekTpusanus tein. [[Ba poaa
AIEKTPUIECKUX 3apsI0B

30

Ypok-uccienoBanue "DiekTpusaius
TEeJ UHIYKIHEH U MpH
COINPUKOCHOBEHUH"

31

B3aumopelicTBue 3apspKeHHBIX TEII.
3akoH Kyiona

bu6mmoreka [JOK
https://m.edsoo.ru/ff0a87e4

32

SHCKTpI/I‘ICCKOG I10JIC.
HaprI)I(eHHOCTB QJICKTPUYICCKOI'O
I10JI4. HpI/IHI_[I/IH CyIIepriosnaunuunu
QJICKTPHUYCCKHUX ojaeH

bubmuoreka [JOK
https://m.edsoo.ru/ff0a8ala

33

Hocutenu snexTpudeckux 3apsioB.
OnemeHTapHbIi 3apsan. CTpoeHue
aToma



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a

34 [IpoBOTHUKY U TUAIIEKTPUKU. 3aKOH bubmuorexa [IOK
COXPAHEHUS JIEKTPUUECKOIO 3apsiia https://m.edsoo.ru/ff0a8ef6
Pemenue 3aga4 Ha npuMeHEHUE bubnuorexa [JOK

35 . .

CBOMCTB AJIEKTPUYECKUX 3aPs/I0B https://m.edsoo.ru/ff0a90cc
DNEeKTPUUYECKUM TOK, YCIIOBHS €T0
36 c eCI;‘BOBaHI/Iﬂ HCquHHKH bubmmorexa [JOK
yi : https://m.edsoo.ru/ff0a95a4
AIEKTPUYECKOTO TOKA
37 JleficTBUSI DIEKTPUIECKOTO TOKA bubnmorexa LIOK
P https://m.edsoo.ru/ff0a96b2
VYpoxk-uccnenosanue "JleiictBue

38 ANIEKTPUIECKOTO ITOJISI Ha 1
MPOBOJTHUKHU U TUAIEKTPUKHU"

39 DJIEKTPUYECKHI TOK B METaJlIax, bubmuorexa [JOK
JKUJIKOCTSIX U Ta3ax https://m.edsoo.ru/ff0a9838

40 DneKkTpruYecKas 1enb U €€ COCTaBHbIC
4acTu
Cuna toka. JIaboparopHas pabota

41 "Usmepenue u eI; J'II/Ip OBaIl-:I)I/Ie CHUITBI 0.5 bubmrorexa IJOK

" p perymp ' https://m.edsoo.ru/ff0a8bd6
TOKa
DNeKTpUUYECKOE HaMpsKEHHE.
Boabtmerp. JlaboparopHas paboTa bubnuoreka [JOK
42 " 0.5
H3mepenue u perynmpoBaHue https://m.edsoo.ru/ff0a%e14
HanpspKeHus "

43 ConpoTHuBieHUE NPOBOJHUKA. bubnnoreka [JOK
Y ienbHO€ COMPOTUBIICHUE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBHCUMOCTh
ANEKTPUYECKOTO COMPOTUBIICHHS bubnunoreka [JOK

44 1 .

MIPOBOJIHUKA OT €r0 JUIMHBI, IUIOLIAI1 https://m.edsoo.ru/ff0aa738
MOINEPEYHOI0 CEUEHHUs U MaTepuana”
3aBHCHUMOCTH CHIIBI TOKa OT
bu6mmoreka [JOK
45 HanpsbkeHus. 3akoH Oma i

y4acCTKa ICIu

https://m.edsoo.ru/ff0aa44a
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JlaboparopHas paboTa
"UccnenoBanue 3aBUCUMOCTH CHIIBI

bubmuoreka [JOK

4
6 TOKa, MAYILETo UCpe3 pesucTop, oT https://m.edsoo.ru/ff0aa04e
COTNIPOTHUBIICHUS PE3UCTOPA U
HaIpsDKEHUS Ha pe3uctope”
47 [TocnenoBarenbHOE U MApAIIICIBHOE
COCJIMHEHUS TIPOBOTHUKOB
JlabopaTtopHnas pabota "IIpoBepka
MIpaBUJIA CIIOKECHUS HANPSDHKEHUN MTPU bubnuorexa [JOK
48 _
MOCIIEIOBATEIILHOM COCTMHEHUH https://m.edsoo.ru/ff0aaa58
JIBYX PE3UCTOPOB"
JlabopaTtopnas pabota "IIpoBepka
MpaBUJIA Il CWJIbI TOKA IPU bubnuoreka [IOK
49
MapayIeIbHOM COECTMHEHUHN https://m.edsoo.ru/ff0aadle
pe3ucTopon”
Pemenne 3agau Ha IpUMeHEHHE
50 3aKOHAa OMaﬂmm a3JII)Hquro bubunorexa LIOK
p https://m.edsoo.ru/ffO0aaf8a
COCTMHEHUS TTPOBOTHUKOB
51 PaboTa 1 MOIITHOCTH AIIEKTPUUECKOTO bubnuoreka [IOK
tToka. 3akoH Jxoynsa-Jlenna https://m.edsoo.ru/ff0ab124
Jlaboparopnas padora "OnpeneneHue
52 a60”1]“i>1 u qumlfocm e bubinorexa LIOK
P " https://m.edsoo.ru/ff0ab3e0
AIIEKTPUYECKOTO TOKA
DNEeKTpPUYECKUE LIEMH U MOTPEOUTEN
53 DIIEKT pI/IquKoﬁ ali{e T'MU B 6I?>IT Bubmzorexa LIOK
p p Y. https://m.edsoo.ru/ff0ab660
KopoTkoe 3ambikanmne
[ToaroroBka K KOHTPOJILHOM paboTe
o TeMe "DJIEKTPUUECKUE 3apsIabl.
54 3apspoKeHHBIE TeJl;)a " UX . bubmiorexa HOK
P N . https://m.edsoo.ru/ff0abd2c
B3auMoaencTBud. [1ocTOSHHBIH
AIEKTPUYECKUH TOK"
55 KonTposneHas paboTa o teme bubnuoreka [IOK

"DneKkTpuuecKue 3apsapl.

https://m.edsoo.ru/ff0abea8
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3apspKeHHBIE Tella U UX
B3aumoaecTBHs. [loCcTOSTHHBIN
AIEKTPUUYECKUHN TOK"

56

ITocTossHHBIE MarHuTHI, UX
B3aUMO/IEHCTBUE

57

VYpok-uccnenosanue "M3yuenue
OJIEN TIOCTOSTHHBIX MArHUTOB"

bubmmorexa [{OK
https://m.edsoo.ru/ff0ac3d0

58

MaruutHoe noJsie. MarauTHoe noJie
3eMJId 1 €r0 3HAUYEHME JUTA KU3HU Ha
3emite

bubmmoreka [{OK
https://m.edsoo.ru/ff0acOba

59

OmnsiT DpcTena. MarauTHoe noJie
AIEKTPUYECKOTO TOKa MarHutHoe
I10JIC KaTYIIKHW C TOKOM

bu6moreka [IOK
https://m.edsoo.ru/ff0acld2

60

[IpuMeHeHne 3eKTPOMAarHiToB B
texauke. JlabopaTopHas pabora
"U3ydyeHue neicTBUS MarHUTHOTO
T10JI HA MPOBOJIHUK C TOKOM"

0.5

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

61

DNEeKTpOABUTATENb OCTOSIHHOTO
Toka. Mcrons3oBanue
ANIEKTPOABUTaTENe B TEXHUUECKUX
yCTPOMCTBAaxX M HAa TPAHCIOPTE.
JlaGopaTtopHnas pabota
"KonctpynpoBaHue U U3y4eHUE
paboTHI AMeKTpoABUTATES "

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

62

OnbiThl Papajes. 3aKoH
3NIEKTPOMArHUTHOW MHIYKIUU.
IIpaBuno Jlenna

63

DnextporeHepatop. Crocoobl
MOJTY4YEHUS IIEKTPUUECKON SHEPrUu.
DIEeKTPOCTAaHIIUU Ha
BO300OHOBIISIEMBIX UCTOYHHKAX
SHEPTUU



https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

[ToaroToBka K KOHTPOJLHOM paboTe

64 1o Teme "DIeKTPUUSCKUE U 1
MarduTHBIE SBJIEHUS"
KonTpoibHas padoTa 1o Teme
65 "BJ?JET;I;;IC:KEIG u T\/IaIrIHI/ITTIiIe 1 bubnmorexa LIOK
" https://m.edsoo.ru/ff0ach14
SIBJICHUS
66 PesepBHblit ypok. Pabota ¢ Tekctamu 1 bubnnorexa [JOK
no teme "TemmoBrie SBIeHus" https://m.edsoo.ru/ffO0accbe
P I .P
|t e e e 10K
o " https://m.edsoo.ru/ff0acdc6
AIEKTPUYECKUHN TOK
68 PesepBHblit ypok. Pabota ¢ TekcTramu 1
1o TeMe "MarauTHble IBJIEHUS"
OBIIEE KOJIMYECTBO YACOB I10 63 14.5

[TPOI'PAMME



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

9 KUIACC

KosnuecTBo yacoB lara DJIeKTPOHHBbIE
Ne MPoBeIeHUs undposbie
Tema ypoka
/i yp Beero KO;TpOJIbeIe HpﬁaKanecmle 06pazoBaTEbHEIE
padoTsI padoThbI pecypebi
1 MexaHnueckoe JBHKEHHUE. 1
MarepuaiibHas TOUKa
2 Cucrema orcuera. OTHOCUTEILHOCTD 1 bubmmoreka [{OK
MEXaHUYECKOTO ABVKCHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpPHOE ITpsIMONIMHEHOE 1 bubnuoreka [IOK
NIBIDKEHUE https://m.edsoo.ru/ff0ad19a
HepaBHOoMepHOE npsIMOTUHENHOE
4 nekenne. CpeqHsiss © MTHOBEHHAS 1
CKOPOCTH
5 [IpsimonrHENHOE PaBHOYCKOPEHHOE 1 bubnuoreka [IOK
JIBHO)KEHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh NPAMOJIMHEHHOTO
6 PaBHOYCKOPEHHOTO JBHKEHUS. 1
I'padux ckopoctu
JlaGopaTtopHnas pabdorta "OnpeneneHue
YCKOpEHHUS Tena npu bubnuoreka [JOK
7 1 1
PaBHOYCKOPEHHOM JIB>KEHUU 110 https://m.edsoo.ru/ff0adb18
HAaKJIOHHOM 11ockocTu"”
8 CBoOoauoe magenne tei. OnbITh 1
lanunes
PaBHOMEpHOE ABIKEHHE TIO
okpyxHoctu. [lepuon u yacrora bubnuoreka [IOK
9 . 1
oOpamienus. JluneiiHas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTHU
10 LleHTpOoCTpEMUTENBHOE YCKOPEHHE 1



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

11 [lepsrlii 3akoH HetoToHa. BekTop bubmuorexa [IOK
CUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerloToHa. bubnuorexa [JOK
PaBHOielicTBYrOIIAs CHI1a https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akon HeroToHa. bubnuorexa [JOK
Cynepno3unust Cuit https://m.edsoo.ru/ff0ae982
14 Pemenue 3ana4u Ha npuMEeHEHUE bubnuoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ff0aeb6c
bubmmoreka [IOK
15 Cuna ynpyroctu. 3axon I'yxa https://m.edsoo.ru/ff0aeca2
16 Pemenue 3agaq o teme «Cria
YIPYTOCTH
JlabopaTtopHas pabora «OnpeneneHue bubmuorexa [JOK
17
YKECTKOCTHU MPYKUHBI» https://m.edsoo.ru/ff0aee28
bu6mmoreka [IOK
18 Cra Tpenms https://m.edsoo.ru/ff0af738
19 Pemenne 3agau mo teme «Cuma bubmuorexa [JOK
TPEHUS https://m.edsoo.ru/ff0afa26
20 JlaGopaTtopHnas padorta "Onpenenenue bubnuoreka [JOK
ko3 duimenTa TpeHUs CKOIbKCHHS" https://m.edsoo.ru/ff0af8be
| e s e o B LOK
"o YHpyr ’ https://m.edsoo.ru/ff0afb8e
TpPEeHHUS
| oemscmn o e B LOK
' p a https://m.edsoo.ru/ff0af044
MaJeHUs
Ypok-koHpepennus "JIBukeHue Ten
23 BOKPYT TPaBUTAIIIOHHOTO IIEHTpa
(Conneynas cucrema). ['anaktuxu"
Pemenue 3amau no teme "Cuna Butmiorexa [IOK
24 TSYKECTU U 3aKOH BCEMUPHOTO

TATOTEHUS"

https://m.edsoo.ru/ff0af5f8



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
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

IIepBas kocMu4ecKast CKOPOCTb.

bubmuoreka [JOK

25 HesecomocTts 1 neperpysku https://m.edsoo.ru/ff0af33c
PaBHOBecue MaTepuasbHON TOUKHU.

26 AOCOJIIOTHO TBEPIOE TEIIO. bubnuorexa [JOK
PaBHOBecue TBEpIOTO TENA C https://m.edsoo.ru/ff0afe36
3aKPEIUIEHHOM OCBIO BPAILICHUS

27 MowmenT cunsl. LleHTp TsKECTH

28 Pemenue 3agaq mo reme "MomeHT bubmmoreka [{OK
cuibl. Lentp Tsokectn" https://m.edsoo.ru/ff0b02b4
[ToaroToBka K KOHTPOJBHON paboTe

29 1o ?eMe "MexaHHquoe BI/II:KeHI/Ie bubmmorexa LIOK

N " A ’ https://m.edsoo.ru/ff0b0408
BzaumoperictBue Ten
KonTponbHas paboTa o teme
30 "MGXI;HI/I‘-IGCK(I):)e BIDKEHHE bubumorexa LIOK
N A " ) https.//m.edsoo.ru/ff0b06ec
BzaumoperictBue Ten
Nmnynec tena. UMnynbe cuibl. 3aK0H
31 coX ZIIHGHI/IH HIMIT J'IBZa Yupyroe u bubmorexa LOK
p yibed. JTIpyr https://m.edsoo.ru/ff0b07fa
HEYIPYroe B3auMOJACHCTBUE
Pemenne 3agay mo teme "3akoH bubmuorexa [JOK

32 " :

COXpaHEHUs UMIYJIbca https://m.edsoo.ru/ff0b096¢

33 Ypoxk-koHpepennus "PeakTuBHOE
JIBOKEHUE B IPUPOJIE U TEXHUKE"

bu6mmoreka [JOK

34 Mexanudeckasi paboTa U MOIITHOCTh https://m. edsoo.ru/f0b0as4
PaboTa cuibl TSHKECTH, CHITBI bubmuoreka [JOK

35 :

YIPYTOCTH U CHUJIbI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHas pabora «OnpeneneHue

36 paboThI CUJIBI TPEHUS TIPH
PaBHOMEpPHOM JABUKEHUU TeJA 110
TOPU30HTAIBHON TOBEPXHOCTU»

37 CBsi3b SHEprun 1 paboTHI.

IloTenumanbHas OHCPTIHUA



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
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8

38 Kunernueckas sneprus. Teopema o bubmuorexa [IOK
KMHETUYECKOU SHEPrUHU https://m.edsoo.ru/ff0b0c32
39 3aKOH COXpaHEHMsI SHEPTUU B
MEXaHUKE
JlaboparopHas padota «/3yueHue bubnuorexa [JOK
40 _
3aKOHA COXPAHEHHUS DHEPT U https://m.edsoo.ru/ff0b12fe
a1 KonebarenpHoe ABMIKEHHE U €TO bubmmoreka [{OK
XapaKTEPUCTUKHU https://m.edsoo.ru/ff0b1858
42 3aTyxaroiue KojieoaHusl. bubnuoreka [JOK
Brinyxennsie kosebanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTruecKknii 1 NpyKUHHBIN
MasTHUKH
VYpoxk-uccnenoBanue «3aBUCUMOCTh
44 ns nojaa KOJiIe6aHI/H71 OT JKECTKOCTU bubumorexa LIOK
P https://m.edsoo.ru/ff0b197a
MIPYKUHBI K MAcChI TPy3a»
45 [IpeBpatienue sHepruu npu
MEXaHUYECKUX KOJIeOaHUSIX
JlaboparopHnas pabota «Onpenenenue
46 ‘IaCTOI”)FI)I I/Ipl'Ie IfOI[a Kone6a1})mlll71 bubunorexa LIOK
p https://m.edsoo.ru/ff0blaec
MPYKUHHOTO MasiTHUKA»
JlabopaTtopHnas pabota «IIpoBepka
HE3aBUCHUMOCTH MTepHOIa KOJIeOaHU i bubnuoreka [JOK
47 _
rpy3a, HOJABEIIEHHOIO K HUTH, OT https://m.edsoo.ru/ff0b197a
MaccChl Tpy3a»
Mexannueckue BoiHbl. CBOKCTBA
48 MexaHU4YecKuX BOJIH. [IpoaosbHbIC 1 bubmiorexa [IOK
- PO https://m.edsoo.ru/ff0b21fe
MOTIEPEYHbIE BOJIHBI
VYpoxk-koHpepeHuus "MexaHnuecKue
49 BOJIHBI B TBEPJIOM TEIIE.
CeiicMnueckue BOJIHbI"
50 3Byk. PacnipocTpanenue u oTpakeHue

3ByKa



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

51

Ypok-uccnenoBanue "Habmonenne
3aBUCHUMOCTH BBICOTHI 3BYKa OT
4acTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA TOHA.
AKyCTHUECKUN PE30HAHC

53

Ypok-koHpepeHmus "YIpTpa3ByK u
nH(}pa3ByK B IPUPOJIE U TEXHUKE"

bubmmorexa [{OK
https://m.edsoo.ru/ff0b23ca

54

[ToaroroBka K KOHTPOJILHOM paboTe
1o TeMe "3aKOHBI COXPaHEHHUS.
Mexanudeckue KojaeOaHusi ¥ BOJTHBI"

bubmmoreka [{OK
https://m.edsoo.ru/ff0b25f0

55

KounTponbHas pabora o teme
"3akoHBI coOXpaHeHUs. MexaHnueckue
KoJieOaHusI ¥ BOJTHBI"

56

DIJIEKTPOMArHuTHOE MOJIE.
BHGKTPOMaFHI/ITHI)Ie BOJIHBI

bu6moreka [IOK
https://m.edsoo.ru/ff0b2abe

57

CBolicTBa AJIEKTPOMArHUTHBIX BOJH

58

Ypoxk-koudepennus "lkana
AMIEKTPOMArHUTHBIX BOJIH.
Hcnonp3oBaHme 37IEKTPOMArHUTHBIX
BOJIH JJIS1 COTOBOM cBsA3H"

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2fe6

59

Ypok-uccnenoanue "N3yuenne
CBOMCTB 2JIEKTPOMarHUTHBIX BOJIH C
MTOMOIIIBI0 MOOMIIBHOTO TeedoHa"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3amau Ha OIIPCACIICHUC
HaCTOThI U JJINHBI SHeKTpOMaFHHTHOﬁ
BOJIHBI

61

DNeKTpOMarHuTHas IpupoJa CBETa.
Ckopoctb cBeTa. BonHOBBIE CBOMCTBa
CBETa

bubnuoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcrouynuku ceera. [IpsmonuneitHoe
pacnpocTpaHeHUe CBETA. 3aTMEHMUS
Connua u Jlynst

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b3658



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
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

3aKOH OTpaKeHUs CBeTa. 3epKaia.

bubmuoreka [JOK

63 | Pemenne 3anat na npumenenme https://m.edsoo.ru/ffOb38c4
3aKOHA OTPAKCHHSI CBETA
[Ipenomnenue cBera. 3akoH bubnuorexa [JOK
64 _
MPEJTIOMJICHHS CBETA https://m.edsoo.ru/ffOb3aea
[TosiHOE BHYTpEHHEE OTPAKEHUE
cBeTa. Mcrnobp3oBaHue MOJTHOTO bubmmoreka [IOK
65 _
BHYTPEHHETO OTPAKECHUS B https://m.edsoo.ru/ff0b3c5¢c
OTITHYECKUX CBETOBOJIAX
JlabopaTtopHnas paborta "HccnenoBanue
66 3aBUCHMOCTH YTJIa TIPETIOMIICHUS
CBETOBOTO JIyJa OT yIJia NaJICHUS Ha
rpasuiie "Bo3ayx-cTekyio""
Ypoxk-koupepennus "Hcnonp3oBanue
67 MTOJTHOTO BHYTPEHHETO OTPAYKEHUS:
CBETOBOJIbl, ONTUKOBOJIOKOHHAsS CBSI3b"
bu6mmoreka [IOK
68 JIunzel. OnTudeckas cuiia JIMH3bI https://m. edsoo.ru/ff0b3f2c
69 [TocTpoenue n3o0paxeHuil B TMH3aX bubmrorexa IJOK
P p https://m.edsoo.ru/ff0b444a
JlaGopaTtopHnas padota "Onpeznenenue
70 hok EHOFE aC]C;)TOHHI/I}I u OI;ITi‘IeCKOﬁ bubmnorexa [IOK
y P . " https://m.edsoo.ru/ff0b4206
CHJIBI COOMpAIOIIEH JTMH3BI
Ypok-koHpepenuus "OnTuueckue bubnnoreka [JOK
71 " :
JINH30BBIC TPUOOPHI https://m.edsoo.ru/ff0cOa7e
72 I'ma3 kak ontuyeckas cucreMa. 3peHue bubmiorexa LIOK
2P https://m.edsoo.ru/ff0b4684
73 Ypok-koupepennus "ledexTs
3penus. Kak coxpanuts 3peHue"
74 Paznoxxenne 6enoro cBeTa B CIEKT. bubnunoreka [JOK

OnreiTel HeroToHa. Coxenue

https://m.edsoo.ru/ffOc0f4c



https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c
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

CIIEKTpaJIbHBIX LIBETOB. Jucnepcus
CBETa

Jlaboparopras padota "OnBITHI 110
Pa30KEeHUIO OEJI0T0 CBEeTa B CIEKTP U

bubmmorexa [{OK

75 BOCIIPUATHIO [IBETA IIPEAMETOB IIPH UX https://m. edsoo.ru/ff0c0e2a
HaOJII0IEHUH Yepe3 [BETOBEIC
¢bunbTpe!"
VYpok-npaktukym "BonHoBbIE
76 CBOWCTBA CBETa: UCIIEPCHS,
uHTepdepeHus u nudpaxnus'
77 OmneiTel Pezepdopaa u mianerapHast bubnuorexa [JOK
MOJIENb aTOMa https://m.edsoo.ru/ff0c12a8
78 [Toctrynatel bopa. Moaens atoma bopa
Hcnyckanue u MOrJIOEeHNE CBETa
79 aTOI\Z]OM KBanTs HHI}IIIeI?IanLIe bubmorexa [JOK
' ’ https://m.edsoo.ru/ff0c144c
CHEKTPbI
80 VYpoxk-nipaktukym "HabGmonenune bubnuoreka [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BUIBI bubmorexa HOK
& 8 https://m.edsoo.ru/ff0c1672
82 Crpoenne atomHoro sapa. Hykimonnas bubnuoreka [JOK
MOJIENb https://m.edsoo.ru/ffOc18ac
83 PaanoaktuBHBIE TTpEBpalICHHUS. bubnuoreka [JOK
N3oTO01BI https://m.edsoo.ru/ff0clal4
84 Pemenne 3a1au o teme: bubmuoreka [JOK
"PagnoakTrBHbBIC MTpeBpaleHus" https://m.edsoo.ru/ff0clb4a
85 [Tepuon nomypacnana
VYpoxk-koHpepenuus "PagroakTuBHbIE Bubmorexa IIOK
86 U3IIy4eHUs B IPUPOJIE, MEULIUHE,

TeXHUKE"

https://m.edsoo.ru/ff0c2126



https://m.edsoo.ru/ff0c0e2a
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

87

SnepHbie peakuu. 3aKOHBI
COXPAaHEHHUS 3apsJ0BOI0 U MacCOBOIO
qucell

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1c58

88

DHeprusi CBSI3u aTOMHBIX sifiep. CBsi3b
MacChl U SHEPrUu

bubmmorexa [{OK
https://m.edsoo.ru/ff0cld7a

89

Pemenue 3amgau no reme "Anepueie
peakuun"

90

Peakium cuHTE3a M JETICHAS SEP.
Wcrounuku sHeprun ConHua u 3BE311

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

91

VYpok-konpepenuus "Anepnas
JHepreTuka. JlencTBus
PaaOaKTUBHBIX U3TyYECHUN HA KUBbIE
OPraHu3Mbl"

92

[ToaroroBka K KOHTPOJILHOM paboTe
110 TeMe "DNEeKTPOMArHUTHOE TOJIE.
DNEeKTPOMarHUTHbIE BOJHBI.
KBaHTOBBIE siBIEHUSA"

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

93

KonTtponsHas padoTa o Teme
"DNeKTpOMarHUTHOE TOJIE.
DNEeKTPOMarHUTHBIE BOJHBL.
KBanToBbIe siBIIeHUS"

94

[ToBTOpEHUE, 060OIICHNE.
JlaGopaTopHbie pabOThI 1O KypCy
"Bzaumoaeiictsue tea"

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

95

[ToBTOpeHue, o6o0meHue. Pemenue
pacyYCeTHBIX M KaYECTBEHHBIX 3a7a4 110
teme "TeroBbie nporecch”

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

96

[ToBTOpeHue, o6o0meHue. Pemenue
pacyeTHBIX U KaYeCTBEHHBIX 3a]1a4 110
teme "KIIJ] TenaoBeIX gBurarenci'”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c2a22



https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22

[ToBTOpenue, o6o0menue. Pemenne

bubmuoreka [JOK
o7 E:;Z“Eﬁ;g‘j;f;g;ﬁ;‘:;’; giﬁ‘a‘{ 1o 1 https://m.edso0.ru/ff0c2b30
[ToBTOpenue, 06001IeHNE. BuGmorexa LIOK
1 1
9% ?gggfj;;giiif;fﬁ?m Ho Kypey https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, 0606menue. Pabora c
’ " bubnuoreka [JOK
9 zzf(;i{hgp?:BT;l\;iaj;ng b 1 https://m.edsoo.ru/ff0c2d6a
[ToBTOpenue, 0606menue. Pabora c
’ " bubnuoreka [JOK
100 TzKCTB?,m o Teme "Konebanus u 1 https://m.edsoo.ru/ff0c2e82
BOJIH
L1 [ToBTOpEHwUe, 0606'I'IéeHI/Ie. PaboTa c . Bu6morexa LIOK
Tng;l\g 1O TeME "L BCTOBBIC https://m.edsoo.ru/ff0c3044
SABJI
[ToBTOpenue, o6o6menue. Pabora ¢
102 | rexcramu o Teme "KBaHTOBas 1 1
snepHas puzuka"
OBUIEE KOJIMYECTBO YACOB I10 102 27

I[TPOTPAMME



https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a
https://m.edsoo.ru/ff0c2e82
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YYEBHO-METOANYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O
HNPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YHEHUKA
» Gusuka, 7 knacc/ Ieppiukun A.B., O61iecTBO ¢ orpaHUYeHHON
OTBETCTBEHHOCTBIO «M31aTENBCTBO «DK3aMEH»

» Gusuka, 8 knacc/ [epeimkun A.B., O011ecTBO ¢ orpaHUYEHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o0miectBo «M3matenbeTBo
«IIpocBemenue»

» dusuka, 9 knacc/ Ieppiukun A.B., I'ytauk E.M., O61iecTBo ¢ orpaHu4eHHON

OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «3matenbeTBo

«HpOCBGIIIGHI/IG»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

7 KIIACC

1.PaGouas nporpamma.

2. Ilporpammbl ocHOBHOTO 0011ero oOpazoBanus. Ousuka. 7 — 9 Kmacchel
(aBTOpBI:A.B.Ileppimikun, H.B. ®unonosuy, E.M. I'yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO,

2014, B COOTBETCTBUY C BEIOPAHHBIM yUYEOHUKOM:

4. Tlepeimkua A.B. ®usuka. 7 kmacc. Y4eOHUK 7151 00111e00pa30BaTeIbHBIX
yapexaenuit . M.:[Ipoda. 2011
5. Jlykamuk B.W. COopHUK BONIPOCOB U 3a7a4 1o pusuke. 7-9 k. — M.:

IIpoceemenue, 2010. —192c¢.



8 KJIIACC

1. PaGouas nporpamma. @uzuka. 7 — 9kiacchl: yueOHO-METOANUECKOT0 OCOOUS
/coct. TuxonoBaE.H. — 2-¢ u3a.,ctepeorun. —M.: [Ipoda,2013. — 398,(2)

2. IIporpammbl 0ocHOBHOTO 0011ero oopazopanus. Gusmuka. 7 — 9 knaccel
(aBTopel:A.B.Ileppiukun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma o ¢usuke. 7 knacc/ Coct. T.H. Cepruenko. — M.: BAKO,

2014, B COOTBETCTBUH C

BbIOpAHHBIM YUYEOHUKOM:

4. Tepoimkud A.B. ®usuka. 7 kiacc. YueOHHK 1151 00111€00pa30BaTeIbHBIX
yupexnaenuii . M.:[Ipoda. 2011

5. Jlykamuk B.1. C6opHUK BOIIPOCOB | 3a1a4 1o ¢usuke. 7-9 xki. — M.:
ITpocsemienue, 2010. —192c.

6. Kupuk JI.A. ®usuka — 7. Pa3HOypOBHEBBIE CAMOCTOSITEILHBIE U KOHTPOJIbHBIC
paboTel. —5-¢ m3ganue,- M.MJIEKCA, 2013.

7. Actaxosa T.B. ®usnka. 7 kiacc. Jlaboparopasie paboTsl. KoHTpOIbHBIE
3aganus. —CapatoB:JIuneit, 2014.

8. «KoHTponbHO-u3MepuTenbHbie MaTepuanbl. Pusnka. 7 kinacc/Coct. H.U.
3opuH. — 2-¢ u3a.,nepepad. — M.:BAKO, 2013.

9. Mapon A.E. ®usuka. 7 xinacc: yaebHO-MeToandeckoe nmocooue/ A.E. MapoH.-
M.: Ipoda, 2011.- 123c.:

10.A.B. Ilepsinkun @usnka-8xi 2017 M. Ipoda

11.H.B. ®unonoruy Metoauueckoe mocodue 2015 M. [poda



12.A.E. Mapon, E.A. Mapon CamocTosiTeNnbHbIE U KOHTPOJIbHBIE PA0OTHI-§ Kiacc
2017 M. Hpoda

13.B.B. Illaxmarosa ,0O.P. llledep Jnarnoctuueckue padbotsl -8 kinacc 2016 M.
Apoda

14.A.E. Mapon, E.A. Mapon, C.B. Ilo3oiickuit Coopuuk Bonpocos u 3agau 2015

M. dpoda

9 KJIIACC

1. PaGouas nporpamma. @uzuka. 7 — 9xiaccbl: yueOHO-METOANUYECKOTO TOCOOUS
/coct. TuxonoBaE.H. — 2-¢ uza.,ctepeorun. —M.: JIpoda,2013. — 398,(2)

2. IIporpammbl ocHOBHOTO 00111er0 00pazoBanus. Gusmuka. 7 — 9 kiaccel
(aBTopsl:A.B.Ilepeimikun, H.B. ®unonosuy, E.M. ['yTHUK).

3. Pabouas nporpamma o ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.: BAKO,
2014, B COOTBETCTBHH C BEIOPAHHBIM YUYEOHUKOM:

4. Ieppimkua A.B. ®usuka. 7 kiacc. YaeOHHK 1151 00111€00pa30BaTeIbHBIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykamuk B.W. CO0opHUK BOIPOCOB ¥ 3a7a4 1o ¢pusuke. 7-9 k. — M.
[Ipocsemenue, 2010. —192c.

6. Kupuk JI.A. ®uznka — 7. Pa3HOypOBHEBbBIE CAMOCTOATENbHBIE U KOHTPOJIbHBIE
paboTsl. —o-¢ u3nanue,- M.MJIEKCA, 2013.

7. Actraxosa T.B. ®u3suka. 7 knacc. JlabopaTopusie padotsl. KOHTposIbHBIE
3ananus. —Caparo:JIuneit, 2014.

8. «KonTponbHo-u3meputeabnubie Matepuansl. Gusuka. 7 knacc/Coct. H.U.



3opuH. — 2-¢ u3A.,nepepad. — M.:.BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knacc: yueoHo-meToandeckoe nocooue/ A.E. MapoH.-

M.: Ipoda, 2011.- 123c.:

KontponbHbie 1 caMocTosITeNbHBIE paboThI 10 du3HuKe. 9 Kinacc: Kk yueOHuky A.B.
[epsimkuna, E.M. I'yrauk «®uszuka 9 knace» / O.W. I'pomuesa. — M.
H3narennpcTBO «OK3aMeH», 2014.

Tectol mo gusuke. 9 knacc: k yueOnuky A.B. Ileppimikuna, E.M. I'yTHuk
«Du3nka

9 knaccy» / O.W. I'pomueBa. — M.: M3narenbcTBo «Ox3ameny, 2010,

®dusuka. 9 knacc. TemaTuueckue TecToBble 3aaHus 11t moAroToBku k TUA. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomikuna. — Spocnasis: OO0 «Akagemus
pazButus», 2014.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

7 KIIACC

. bubnumoteka — Bc€ mo npeamety «duszuka». — Pexxum nocrymna:
http://www.proshkolu.ru

2. BuneoomnsiThl Ha ypokax. — Pesxkxum nocrtyma: http://fizika-class.narod.ru

3. Enunas xomiekuus nugpoBbiX 00pa3oBaTeNbHbIX pecypcoB. — Pexxum mocryna:

http://school- collection.edu.ru

4. InTepecHble MaTepHraibl K ypokaMm (GU3UKH MO TeMaM; TECThI IO TeMaM;



HarJsIIHbIC TocoOus K ypokaM. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpazoBatenbHbIE pecypchl. — Pexxum gocryma:
http://www.openclass.ru

6. DyeKTpoHHbIC YueOHUKH o Pusuke. — Pexxum nocryna: http:// www.fizika.ru
8 KJIIACC

1. bubnunoreka — Bcé o npeamery «duszukay. — Pexxum nocryna:
http://www.proshkolu.ru

2. BuzaeoonsiTel Ha ypokax. — Pexxum nocryma: http://fizika-class.narod.ru

3. Enunas xosutekius nugpoBbiX 00pa3oBaTeIbHBIX pecypcoB. — Pexxum mocryna:

http://school- collection.edu.ru

4, I/IHTGPGCHLIG MaTcpualibl K YPpOKaM (1)I/I3I/IKI/I I1O0 TCMaM, TCCTEI 11O TCMaM,

HarJsAHBIC TIOCO0Us K ypokaM. — Pexxum moctyma: http://class-fizika.narod.ru

5. Hudpossie 0Opa3oBaTenbHbIE pecypchl. — Pexxum goctyna:

http://www.openclass.ru

6. DIeKTpOHHBIC YueOHUKH 0 pusnke. — Pexxum mocryna: http:// www.fizika.ru



9 KIIACC

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

2. Enunas koyuiekuus udpoBbIX 00pa30BaTelIbHBIX pecypcoB. — Pexxum goctymna:

http://school- collection.edu.ru

3. I/IHTepeCHBIG MaTcpualibl K YpOKaM (1)I/ISI/IKI/I I10 TCMaM, TCCTHI I1I0 TCMAaM,

HarJIsIHBIC TTOcOoOus K ypokam. — Pesxxum noctyna: http://class-fizika.narod.ru

4. Iludposbie oOpazoBaTeIbHBIE pecypchl. — Pesxxum octymna:

http://www.openclass.ru

5. DnekTpoHHbIe YueOHUKH o pusnke. — Pexxum nocryna: http://www.fizika.ru

6./lucranmmonnas mkona Ne368 http://moodle.dist-368.ru/ OTKpHITHIN KiIacc.

CeteBoe oOpasoBaTenbHOE coo0IecTBO. http://www.openclass.ru/node/109715

7. Enunas xomiekiusi tugpoBbIX 00pa30BaTEIbHBIX PECYPCOB.

http://schoolcollection.edu.ru/catalog/



8. denepanbHbIA HEHTP HHPOPMALIMOHHO-00pa30BaTEIbHBIX PECYPCOB.

http://www.fcior.edu.ru/

9. Unrepnet ypok. http://interneturok.ru/ru/school/physics/

10. I'azeta «1 cenTsa0Opsi» maTepuansl o ¢usuke. http://archive.1september.ru/fiz

11. Aaumarnuu pusnyeckux o0bekToB. http://physics.nad.ru/

12. XKupast pusuka: oOydaromas nporpamma. http://www.int-edu.ru/soft/fiz.html

13. ®usuka.ru. http://www.fizika.ru/



