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HOACHUTEJBHAS 3AIIMCKA

[Iporpamma 1o ¢u3uke Ha ypOBHE OCHOBHOTO OOIIEro 00pa3oBaHUS
COCTaBJICHA HA OCHOBE IMOJIOKEHUN W TpeOOBaHUU K pe3ysbTaTaM OCBOCHUS Ha
0a30BOM ypOBHE OCHOBHOM 00pa30BaTEIbHOW MPOrpaMMbl, MPEACTABICHHBIX B
dI'OC 000, a Takxe ¢ yuéroM (penepanbHON pabouel mporpaMMbl BOCTIUTaHUS
u Konuenuuu npenojgaBanusi yueoHoro npeamera «Duznkay.

Conepxxanue mnporpammbl 1o (U3MKE HampaBieHO Ha (opmMupoBaHHe
€CTECTBEHHO-HAYYHON T'PaMOTHOCTH OOYYArOIIMXCS M OPTaHU3alHUI0 U3YUCHUS
bu3MKN Ha NEeATENbHOCTHOW OCHOBE. B mporpamMme mo (u3HKe yUHTHIBAIOTCSA
BO3MOXXHOCTH y4eOHOro npeamera B peanuzauuu tpedoanuiit ®I'OC OO0
IUTAHUPYEMBIM JIMYHOCTHBIM M METalpeIMETHBIM pe3ysbTaTaM OOydeHus, a
TaK)K€ MEXIPEIMETHBIE CBA3H €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEAMETOB HA
YpOBHE OCHOBHOT'O 00111eT0 00pa30BaHMUs.

[Iporpamma 10 (u3MKE YCTaHABIMBAET pacHpefeneHue y4eOHOro
Matepuaiga Mo TojaM oOydeHus (M0 Kjaccam), MpeJjaract NPUMEPHYIO
MOCTICIOBATENbHOCTh M3yYEHUS TEM, OCHOBAaHHYIO Ha JIOTUKE pa3BHUTHUSA
IPEIMETHOTO COJIEPKaHUA U yU€Te BO3PACTHBIX OCOOEHHOCTEN 00yJarOInXCsl.

[Tporpamma mo ¢usuke paspaboraHa ¢ LENTbIO OKa3aHUS METOAUYECKOM
MOMOIIIM YYUTENIO B CO3/IaHUU pabouell mporpamMmbl 0 y4eOHOMY HPEAMETY.

dus3nka SABIAETCS CHUCTEMOOOPA3YIONIUM JUISI €CTeCTBEHHO-HAayYHBIX
y4eOHBIX MPEIMETOB, MOCKOJIbKY (DU3MUYECKHE 3aKOHBI J€KAaT B OCHOBE
MPOILIECCOB W SIBJICHUM, HU3y4aeMbIX XHMHUEH, OuOJIOrMed, acTpOHOMHEH U
¢usnyeckoil reorpadueil, BHOCHT BKJIaJ B €CTECTBEHHO-HAYYHYIO KapTHUHY
MUpa, IPEIOCTaBIsAeT Harboee sICHbIe 00pa3Ibl MPUMEHEHUS HAyYHOTO METO/1a
MO3HAHMSI, TO €CTh CII0C00A MOTyUYEHHUs JOCTOBEPHBIX 3HAHUN O MUDE.

OpHa U3 riaaBHBIX 33/1a4 (U3HMUECKOr0 00pa3oBaHUsl B CTPYKTYpE OOIIEero
o0pa3oBaHus COCTOUT B ()OPMUPOBAHUU €CTECTBEHHO-HAYUYHON I'PaMOTHOCTH U
MHTEpeca K HayKe y 00y4aroluxcsl.

Wzyuenne ¢u3ukn Ha 0a30BOM YpOBHE TMPENAINONIaracT OBJAJACHHE
CIIEAYIOIMMU KOMIETEHTHOCTSIMH, XapaKTePU3YIOITUMHI €CTECTBEHHO-HAYYHYIO
I'PaMOTHOCTb:

HAy4YHO OOBSACHATH SIBJICHUS; OLIEHUBATh U MOHUMATh OCOOEHHOCTH HAYyYHOI'O
UCCIICZIOBAHUS;, WHTEPIPETUPOBATh JAaHHbIE W  HCIOIb30BaTh HAayYHBIE
JI0Ka3aTeNbCTBA AJIS TTOTyYEHUS BBIBOJIOB.



[Henmn wm3ydeHuss (GU3NKA HAa YpOBHE OCHOBHOrO 00IIero oOpa3oBaHUs
orpezaenensl B Konnenuuu npenojaBanus ydeOHoro mpeamera «duszuka» B
oOpa3oBaTelbHBIX Opranuzauusax Poccuiickoit Peaepannu, peanu3yromUx
OCHOBHBIE 00111€00pa3oBaTeNbHbIE MPOrpaMMbl, YTBEPKAEHHOW pEUICHUEM
Konnernn Munucrepctba npocsenienus: Poccuiickoit @enepaiuu (IpoOTOKOJI OT
3 mexabpst 2019 r. Ne [IK-4BH).

Heau usyyeHust pusuku:
npuoOpEeTeHNe UHTEPeca U CTPEMIICHUS O0YJaIOIUXCsl K HAYYHOMY U3YYCHHUIO
OPUPOJbI, PAa3BUTHE HMX HWHTEUIEKTYyalbHBIX W TBOPYECKHX CIOCOOHOCTEH;
pa3BUTHE TPEACTABICHUNA O HAYYHOM METOJI€ TMO3HAaHWS U (OPMHUpPOBAHHUE
UCCJIEIOBATEIBCKOI'0 OTHOIICHHSI K OKPYXKAIOIIUM SIBJICHUSIM; (opMUpOBaHUE
HAay4YHOI'O MUPOBO33PEHHMS KaK pe3yJibTaTa U3y4E€HHS] OCHOB CTPOEHUS MATEPUH
U QyHIaMEHTaJIbHBIX 3aKOHOB (U3UKHK; (GOPMHUPOBAHUE NPEJICTABIEHUN O POIU
bU3UKA 1JIs1 pa3BUTUSA APYTUX €CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJOTHU;
pa3BUTHE MPEACTABICHUN O BO3MOXKHBIX cdepax Oymayiiei mpodeccuoHaIbHON
JIeSITeNIbHOCTH, CBA3aHHOU ¢ (DU3MKOH, MOJATOTOBKA K JlajdbHEHIIeMy 00y4IeHHIO B
ATOM HaIlpaBJICHUH.

JlocTikeHre 3THX 1elell mporpaMMsbl 1o ¢u3MKe Ha YPOBHE OCHOBHOTO
o011ero ooOpazoBaHusl 00ECIIEYUBACTCS PEIICHUEM CIEAYIONUX 3a1aY:

npuoOpeTeHre 3HAHUM O JUCKPETHOM CTPOEHHM BEILECTBA, O MEXaHUYECKUX,
TEIUIOBBIX, MIEKTPUUECKUX, MATHUTHBIX MU KBAHTOBBIX SIBJICHUSIX; IPUOOpETEHHE
YMEHUH OIUCBHIBaTh U OOBACHATH (PU3MUECKHUE SIBIEHUSI C HCIOJIb30BAHUEM
IIOJIyYEHHBIX 3HAHUW; OCBOCHHME METOJOB PEIIECHUs IPOCTEUIINX PACYETHBIX
3aad €  WCHOJb30BAHMEM  (PU3WYECKUX  MOJENed, TBOPYECKHX U
PAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4; pa3BUTUE YMEHHUI HaOIIOAaTh NPUPOIHBIE
SBJICHHUS U BBIIIOJIHATH OMBITHI, J1a0OpaTOpHbIE padOThl U 3KCHEPUMEHTAIbHbBIE
UCCIIEZIOBAHUSA C UCIIOJIB30BAHUEM U3MEPUTEIbHBIX MPUOOPOB;

OCBOEHHE MNpPUEMOB paboThl ¢ UHPopManuell QU3NYECKOro COIEp KaHUs,
BKJItOUash MH(OPMALMIO O COBPEMEHHBIX JOCTHXKEHUSX (QU3UKH, aHAIU3 U
KPUTHUYECKOE OLIEHUBaHUE UH(POPMALIHH;

3HAKOMCTBO cO cdepaMu MpPOoPEeCcCUOHATBLHONU MESITEIIbHOCTH, CBS3aHHBIMHU C
(GU3UKON, U COBPEMEHHBIMH TEXHOJOTHSIMH, OCHOBAaHHBIMU Ha JOCTHKEHHUSIX
bu3nuecKkoil HayKH.

Ha uzydenne usuku (6a30BbIii ypOBEHBL) HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBaHus oTBOAUTCS 238 yacoB: B 7 ki1acce — 68 yacoB (2 yaca B HEJIENIO), B
8 kmacce — 68 yacoB (2 yaca B Hezielnto), B 9 kitacce — 102 yaca (3 yaca B HefIeNiO).



[Ipennaraemslii B mporpamme no (Gpu3uKe rnepevyeHb JadopaTOpHbIX padoT U
ONBITOB HOCHT PEKOMEHJATEIbHBIM XapakTep, Yy4uTelnb JAeNaeT BbIOOp
NPOBEJCHHS JTA0OPaTOPHBIX PabOT M ONBITOB € Y4ETOM HWHAMBHIYAIbHBIX
0COOCHHOCTEM  OOydarolUXcsl, CHUCKAa OSKCIEPUMEHTAIbHBIX  3aJaHHi,
npejiaraéMbix B paMKax OCHOBHOT'O TOCYAapCTBEHHOTO SK3aMeHa 1o (pU3UKe.



COIEPKAHUE OBYUEHUA
7 KIIACC

Paznen 1. @usuka v €€ posib B NO3HAHUM OKPY KaIOIIero Mupa.

®usuka — Hayka O npupojae. SABieHus npuponpl. PU3NYECKUE SABICHUS:
MEXaHUYECKHUE, TEIUIOBBIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckre BeMWUYUHBL. M3mepenune ¢uznueckux BeanduH. Ousznueckue
npuoopkl. [TorpenHocTs n3mMepeHnii. MexxayHapoiHasi CUCTEMa €IUHMII.

Kak ¢usuka w J1pyrue eCTeCTBEHHBbIC HAYKH HW3Y4alOT TPUPOIY.
EcTecTBeHHO-Hay4HbII METOJl TO3HAHUA: HAOIIOJEHNE, TOCTAHOBKA HAYYHOI'O
BOIIPOCA, BBLABWKCHHE THUIOTE3, OKCIEPUMEHT II0 NPOBEPKE THUIOTES,
oObscHeHHe HaOmogaeMoro sBieHus. OmnucaHue QU3NYECKUX SBICHUN C
MIOMOIIBIO MOJIETIEH.

Hemoncmpauuu.

MexaHnyeckue, TEIUIOBbIE, JJIEKTPUUYECKUE, MArHUTHBIE, CBETOBBIC SIBJICHUS.
dusnyeckue MpuOOpPHl W Tpoleaypa NPSAMBIX H3MEPEHUN aHaJOrOBBIM U
UG POBBIM MPUOOPOM.

Jlabopamopnsie pabomul u onvimol.

OrnpeaeneHue 1EeHbI ACIICHUS KBl H3MEPHUTEIHHOTO IPUoopa.

N3mepenune pacCTOSHUN.

N3mepenne 00bEMa JKUIKOCTU U TBEPIOIO TENA.

OrnpezneneHue pa3MepoB MaJIbIX TEl.

N3mepenune temnepaTypbl Py MTOMOIIM KUIKOCTHOTO TEPMOMETPA U JAaTUMKA
TeMIEPaTyphl.

IIpoBenenune nccneaoBaHus Mo MPOBEPKE TUIIOTE3BI: JAIBHOCTD MOJIETA IIAPUKA,
MYIEHHOTO TOPU30HTAIBHO, TEM OOJIBIIIE, YeM OOJIbIIE BHICOTA ITyCKa.

Paszneu 2. IlepBoHayasibHbIe CBe/ICHHsI 0 CTPOEHNH BelllecTBA.

CrpoeHue BellecTBa: aTOMbl W MOJIEKYJbl, HX pa3Mmepbl. OIbITHI,
JIOKA3bIBAIOIIMNE JUCKPETHOE CTPOCHUE BEILIECTBA.

JBmxeHnune wyactull BemiecTBa. CBA3b CKOPOCTH JBWKEHHUS YACTHUI[ C
temrieparypoil. bpoyHoBckoe aBwkenue, nuddys3us. Bzaumonaeiicteue yacTuil
BEILIECTBA: MPUTSHKEHUE U OTTAJTKUBAHUE.

ArperaTHbl€ COCTOSIHUSI BEIIECTBA: CTPOCHUE Ia30B, KUJKOCTEH U TBEPABIX
(kpucTaminueckux) Tei. B3anMocBs3b MEXy CBOMCTBAMM BEILIECTB B Pa3HbBIX
arperaTHbIX COCTOSIHUSIX U UX aTOMHO-MOJIEKYJISIPHBIM CTPOCHUEM.



OcoOCHHOCTH arperaTHbIX COCTOSIHUM BOJIBI.

Jemoncmpayuu.
Ha6nronenne OpoyHOBCKOTO IBHXKEHHSI.
Habmonenue nuddysun.
HaOntonenve siBneHUM, OOBSACHSIOUIUXCS TMPUTSIKEHUEM WIN OTTAIIKMBAHUEM
YaCTHIl BEIIECTBA.

Jlabopamopnwie pabomul u onvimol.

OreHka 1raMeTpa aToMa METOJIOM PSJIOB (C UCIOIb30BaHUEM (GoTorpaduii).
OnbITHI 10 HAOTIOACHUIO TETIIOBOTO PACIIUPEHHUS Ta30B.
OnbITEI IO 0OHAPYKEHUIO JEUCTBUS CUIT MOJIEKYJISIPHOTO TIPUTSIAKEHUS.

Pasznea 3. JIBuakeHue U B3auMoOAeCTBHE TeJl.

MexaHnnueckoe nBUkKeHUE. PaBHOMEpHOE M HEPAaBHOMEPHOE IBUKECHHE.
Cxopoctb. CpenHsisi CKOPOCTh IIPH HEPABHOMEPHOM ABWKEHHUH. PacuéT mytu u
BPEMEHHU JIBUKEHUS.

SBnenue nHeprmu. 3aKOH MHEpUUU. B3anmopencTBUe TENl KaK MPUYMHA
W3MEHEHHsI CKOPOCTH [IBWKEHHMSA Tell. Macca Kak mepa WHEPTHOCTH Tela.
[InoTHOCTH BemiecTBa. CBSI3b IJIOTHOCTH C KOJMYECTBOM MOJIEKYJ B €IMHUIIE
o0BEMa BelecTBa.

Cuita KaK XapakTepucTuka B3auMoaeicTeus ten. Cuiia ynpyrocty U 3aKOH
['yka. I3MepeHune cuiibl ¢ MOMOIIBIO TUHAMOMETpA. SBIEHUE TATOTEHUS U CUJla
TsokecTH. Cha TsDKECTHM Ha JApYyrux IulaHerax. Bec tema. HeBecoMoCTs.
CnoxeHue CWII, HalpaBJICHHBIX O OAHOW NpsMOM. PaBHomeMcCTBYyrOIIas Cui.
Cuna tpenus. TpeHue CKONbXKEHUS M TpeHHE MOKos. TpeHwe B mpupoje u
TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4ecKoro ABM)KCHUS Tela.

N3mepenune CKopoCcTU NPSIMOJIIMHENHOTO IBUKECHUS.
HaGnronenue siBjeHUs: HHEPIIMH.

HaGntonenune u3sMeHeHns: CKOPOCTH MPU B3aUMOIEMCTBUU TEll.
CpaBHeHHE Macc MO0 B3aUMOZEHCTBHUIO TEJ.

CnoxxeHue cuJj, HalpaBJIECHHBIX 0 OJJHOM MPSIMOM.

Jlabopamopnsie pabomul u onvimol.

OrnpeneneHue CKOPOCTH PABHOMEPHOTO JIBMXKEHUsS (IIapUKa B KUAKOCTH,
MOJIETTH AJIEKTPUUECKOT0 aBTOMOOMIIS M TaK J1ajiee).

Omnpenenenue cpeaHel CKOPOCTU CKOJNBKEHHUS Opycka WM IIapuKa To
HAKJIOHHOM IIJIOCKOCTH.



Omnpenenenre IIOTHOCTH TBEPIOTO TeNa.

OnbITHI, JEMOHCTPUPYIOLIUE 3aBUCHUMOCTD PaCTSKEHUS
(nepopmanum) npyKUHBI OT TPUITOKEHHOW CUJIBL.

OnBITEI, TEMOHCTPUPYIOLIME 3aBUCUMOCTDh CHJIBI TPEHMS CKOJIBKEHUS OT Beca
TEeJa U XapakTepa CONPUKACAIOIINXCS TOBEPXHOCTEN.

Pasnen 4. /laBiieHue TBEPABIX TeJl, JKMIAKOCTEH M ra30B.

Hasnenne. CrnocoObl YMEHBIICHHUS W YBEIWYEHHUs AaBieHus. JlaBineHue
rasa. 3aBUCHUMOCTh JaBJieHMs Tra3a OT o00béma, Temneparypsl. Ilepenaua
JIaBJICHHUSI TBEPABIMU TEJNAMH, KUIAKOCTSIMU M ra3amu. 3akoH Ilackais.
[IHeBMaTHUeCKME MallIMHBI. 3aBUCUMOCTb JIaBJICHUS XUIKOCTH OT TIIYOUHBI.
['uppocratuueckuit mapanokc. CoobOmiaromuecs: cocyabl. [ 'uapaBiuyeckue
MEXaHU3MBI.

Atmocdepa 3emin u atmochepHoe aaBieHue. [[pUauHBI CyIIeCTBOBAHUS
BO3ymHON 00omouku 3emin. OnbiT Toppuuermnu. M3mepenue armocdepHOro
JlaBJeHUs. 3aBUCHUMOCTh aTMOC(EpPHOIro JaBJ€HHS OT BBICOTHI HaJl YPOBHEM
Mops. [Ipubops! 17151 u3MepeHns arMoc(hepHOro JAaBICHHUS.

JlericTBHE )KUIKOCTHU U ra3a HA NOIPYKEHHOE B HUX Ten0. BeiTankusaromas
(apxumenoBa) cuna. 3akoH Apxumena. [lnaBanue Tern.

Bo3ayxonnaBanue.

Hemoncmpayuu.

3aBUCUMOCTbB JABJIEHHS ra3a OT TEMIIEPATYPBHI.

[lepenaya naBiaeHUs )KUIKOCTBIO U Ta30M.

CooOmaroiuecs: CoCy/bl.

I'mpapasinnyeckuii npecc.

[IposiBnenne nercTBrst aTMOC(EPHOTO TABICHHSL.

3aBUCUMOCTh BBITAIKUBAIONIECH CUJIBI OT 00bEMa MOTPYXKEHHON YacTU Tena U
IJIOTHOCTH JKHJIKOCTH.

PaBeHCTBO BBHITAIKMBAOIIEH CUIIbI BECY BBITECHEHHOM KUIKOCTH.

YcnoBue miaBaHMs TeEN: IUIABAaHWE WM NOTPYKEHUE TEN B 3aBUCHUMOCTH OT
COOTHOLIEHHUS IUNIOTHOCTEN TEJA U KUIKOCTH.

Jlabopamopnwie pabomel u onvimol.

HccnenoBanne 3aBUCHUMOCTH Beca Tejla B BOJAE OT 00bEMa MOrPYKEHHOU B
KUJKOCTh YaCTH TeJa.

OrnpeneneHue BbITAIKUBAIOIIECH CHUIIbI, JEHCTBYIOIIEH HA TEO, MOrPYKEHHOE B
AKHUJIKOCTb.



IIpoBepka HE3aBUCMMOCTH BBITAJIKUBAIOIIECH CWIIBI, JCHCTBYIOLIEH Ha TEIO B
KUJKOCTH, OT MaccChl Tena.

OnbIThl,  JAEMOHCTPUPYIOIIME  3aBUCUMOCTh  BBITAJIKUBAIOLICH  CHIIBL,
JENUCTBYIONIEH HA TEJIO B KUIKOCTU, OT 00BbEMA MOTPYKEHHOU B )KUIAKOCTh YaCTH
TeJla U OT IUIOTHOCTH KUJKOCTH.

KoncTpyupoBanue apeomerpa Wi KOHCTPYUPOBAHUE JIOAKU U ONPEAECICHUE €€
rpy30M0AbEMHOCTH.

Paspnea S. PaGora u MOIIHOCTH. JDHEpPrusi.

Mexanuueckas pabota. MOIITHOCTb.

[IpocThie MexaHU3MBI: pblyar, OJIOK, HaKJIOHHas IIOCKOCTh. [IpaBuiio
paBHOBecusi pblyara. I[lpuMeHeHue MpaBuia paBHOBECUS pblyara K OJIOKY.
«3onoroe mnpaswio» Mexanuku. KIIJ[ mnpocteix wmexanusmoB. IIpocTeie
MEXaHU3MBI B OBITY U TEXHUKE.

Mexannueckass sHeprusa. KuHerndeckas W MOTEHLHMAIbHAs DSHEPTHUS.
[IpeBpaiieHne OOHOTO BHAA MEXAHUYECKOW OSHEPruM B JIPYyrom. 3akoH
COXPAHEHHUSI IHEPTUU B MEXAHUKE.

Hemoncmpauuu.

[IpuMepbl IPOCTHIX MEXaHU3MOB.
Jlabopamopnsie pabomul u onvimol.
Omnpenenenue pabOThl CUIIBI TPEHUS TMPU PABHOMEPHOM JABWKEHUU Tela IO
TOPU30HTAIBHON TOBEPXHOCTH.
HccnenoBanue yclioBUi paBHOBECHS phlyara.
N3mepenne KII/] HaKJIOHHON TIIOCKOCTH.
N3ydeHune 3ak0Ha COXpaHEHHUSI MEXaHUYECKON SHEPIUU.
8 KUIACC

Pa3neua 6. TenioBbIe ABJICHUS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOPUH CTPOECHUS
BelllecTBa. Macca U pa3mepbl aTOMOB M MOJIEKYJ. ONBIThI, MTOATBEPKAAIOLINE
OCHOBHBIE MOJIOKEHUS MOJIEKYJIAPHO-KMHETUYECKONU TEOPUH.

Monenu TBEPAOrO, XKUAKOTO U Tra3000pa3HOTO COCTOSHHUI BeIIECTBA.
Kpucrammueckue u amopdusie Tena. O0bsiCHEHNE CBOMCTB T'a30B, KUAKOCTEH U
TBEPIBIX TEJI HA OCHOBE IOJIOKEHHM MOJEKYISPHO--KUHETUYECKOW TEOPHH.
CmaurBaHU€E U KallWJUISIPHBIE SIBJIEHUS. TEIUIOBOE paCIIMPEHUE U CKATHUE.

Temneparypa. CBsi3b TEMIEPATYPBI CO CKOPOCTBIO TEIUIOBOT'O JIBHUKEHUS
yactull. BayTpennsst sHeprusi. CrnocoObl M3MEHEHHS BHYTPEHHEW JHEPIHHU:



Terionepenaya W coBepuieHue — paboTel.  Bumgel  Teruomnepenayu:
TEIJIONPOBOHOCTh, KOHBEKIUS, U3JIyYEHUE.

KonuuecTBo TeIoThl. Y aenbHasd TEIUIOEMKOCTD BEIIECTBA. 1eII000MEH U
TEIJIOBOE paBHOBecHE. YpaBHEHUE TeroBoro OanaHca. IlmaBnenue wu
OTBEPJICBAHNE KPUCTAJUIMYECKUX BEIIECTB. YJEIbHAS TEIUIOTA IUIABJICHUS.
[TapooOpa3zoBanue u kouaeHcanus. Mcnapenue. Kunenue. YaenpHas Teriora
napooOpa3oBaHus. 3aBUCHUMOCTb TEMIEPAaTyphl KHIICHHS OT aTMOC(EepHOro
JTaBJICHUSI.

BnaxnocTs BO3myXxa.

DHeprus TOIUIMBa. Y IeJbHAs TEIIOTa CTOPAHUSL.

[TpuaTumer padoth! TemtoBbix aurareneit KI1/] TermioBoro aeurarens.
TeruoBble IBUTATENN U 3aLUTA OKPYKAIOIIEH CPEJIbI.

3aKOH COXpaHEHHs WM MPEBPAILlCHHS SHEPIrUH B TEIUIOBBIX MPOIECCAX.

Jemoncmpayuu.

Habntonenre OpoyHOBCKOTO JABUKEHUSI.
Habmonenne nuddysun.
HaOmronenre ssBjeHU CMaYMBaHKs M KaMIIIIPHBIX SIBJICHUH.
Hab6nronenue TemioBoro pacuiupeHus Te.
N3MeHeHne naBiieHWs] raza Mpd HM3MEHEHMHM O00BhEMa W HArpeBaHUU WU
OXJIAXKICHUHU.
[IpaBuiia u3MepeHus TemMnepaTypsl.
Bunpr Teronepenayn.
OxJtaxkieHue Npy COBEPIICHUH PaOOTHI.
HarpeBanue npu coBepiiieHUH pabOThl BHEITHUMH CHJIAMU.
CpaBHeHUE TEIIIOEMKOCTEN pa3IMYHbIX BEIIECTB.
HaOmronenue kumeuus.
HaOmntonenre mocTosHCTBA TEMIIEPATYPhI MPH TIaBJICHUH.
Mojenu TeIIoBbIX JABUTATEIIEH.
Jlabopamopnwie pabomel u onvimol.
OnbITEI O OOHAPYKEHUIO JEUCTBUS CUIT MOJICKYJISIPHOTO TIPUTSIKEHUS.
OnbITHI O BRIPAIMBAHUIO KPUCTAJIOB MOBAPEHHOM COJIM WIIM caxapa.
OnbITHI 110 HAOJIOICHUIO TETNIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U TBEPABIX
TEI.
Omnpenenenue AaBiICHUs BO3yXa B OaJIOHE IINPHUIIA.
OnpITHl, IEMOHCTPUPYIOUIME 3aBUCUMOCTD JJaBJIEHUS BO3JyXa OT €ro o0béMa u
HarpeBaHus WIN OXJIAXKICHUS.



[IpoBepka rUIOTE3bl JUHEWHONW 3aBUCUMOCTH JJIMHBI CTOJIOMKA >KHIKOCTH B
TEPMOMETPUUYECKON TPYOKE OT TeMIIepaTyphl.

Hab6nronenne V3MEHEHUS BHYTPEHHEU DHEPrUM  TEja B
pe3ynbTaTe TeIIonepeayn ¥ padoThl BHEIITHUX CHJL.

HccnenoBanue siBJIEHUS TEIUIOOOMEHA MPH CMEIIMBAHUU XOJOMHOW U ropsuei
BOJIBL.

OrnpeneneHue KOJIMYECTBA TEIUIOTHI, MOJTYYEHHOTO BOJOM MPHU TEIMIOOOMEHE C
HarpeThIM METAJUTMYECKUM LIMJITMHIPOM.

Ornpenenenue yneabHON TETUTIOEMKOCTH BEILIECTBA.

HccnenoBanue npouecca uCnapeHus.

OrnpeneneHne OTHOCUTENBHOMN BIAXKHOCTH BO3/1yXa.

OrnpeneneHue yneiabHON TEIUIOTHI TIaBJIEHUS JIb/A.

Pa3znen 7. JinekTpuyeckne U MATHUTHBIE SIBJICHHS.

OnekTpuzauus Ten. J[Ba poja 3JeKTpUUECKUX 3apsaoB. B3aumoneiicTBue
3apsbkeHHBIX Tel. 3akoH KynoHa (3aBUCMMOCTh CHIIBI  B3aUMOJICUCTBUS
3apSKEHHBIX TEJ OT BEIUYUHBI 3aps/I0B U PACCTOSHUSA MEXKIY TEJIAMU).

Onekrpuueckoe none. HanpsxéHHOCTh anekTpudeckoro nois. IlpunHmmn
CYTEPIO3ULIUU IIEKTPUUECKUX MOl (Ha KaUeCTBEHHOM YPOBHE).

Hocwurenu anekTpuyeckux 3apsaoB. DIEMEHTApHbIN AIEKTPUUECKHUM 3apsil.
Crpoenne aroma. I[IpOBOIHMKM H  JUDJIEKTPUKU. 3aKOH COXPaHEHUs
AIEKTPUYECKOrO 3apsa.

DNEeKTpUYECKU TOK. YCIOBUS CYILECTBOBAaHUS 3JIEKTPUYECKOrO TOKA.
W cTOYHUKU TIOCTOSIHHOTO TOKa. J[eHWCTBHS 3JIEKTPUYECKOrO TOKa (TEIIOBOE,
XUMHUYECKOE, MAarHUTHOE). DJIEKTPUUYECKHI TOK B KUJIKOCTSIX U ra3ax.

Onektpuueckasd nenb. Cuna TokKa. OJNEKTPUYECKOE  HAIPSIKEHHE.
CorpoTuBI€HNE POBOAHUKA. Y AEIBHOE COMPOTUBIICHUE BENIECTBA. 3aKOH OMma
s ydactka nenu. llocnemoBartenbHOE W MApajuIENbHOE  COECAWHEHUE
IIPOBOJTHUKOB.

Pabora W MOHIHOCTBH 3JEKTpUYECKOro Toka. 3akoH Jlxoyna—JleHua.
OJNeKTpUYEeCKUe IeNu W TOTPEOUTENH JJIEKTPUUECKOM HHEPruu B OBITY.
Kopotkoe 3ambikanue.

[locTositHHBIE ~MarHUTBl. B3auMOAEHCTBHE IOCTOSHHBIX  MAarHHUTOB.
MarnuTtHOe nojie. MarHuTHoOE 1oje 3eMJId U €ro 3Ha4Y€HUE 1S )KU3HU Ha 3eMIIE.
OnpiT Opcrena. MarHutHoe 1ose d3JEKTpUYecKoro Toka. IIpumeHeHue
AIIEKTPOMAarHUTOB B TEeXHUKE. JIeHiCTBUE MAarHUTHOIO IOJII Ha TPOBOJHUK C



TOKOM. DIEeKTpOABUTATEH IIOCTOSIHHOT'O TOKa. Ucnonb3oBanue
ANEKTPOABUTATENEN B TEXHUUECKUX YCTPOIMCTBAX U HA TPAHCIIOPTE.

Onertel ®Papanes. SBieHHE SIEKTPOMArHUTHOW WHAYyKIMHU. [IpaBuio
Jlenna. Onexrporeneparop. CriocoObl NOTYUYEHUS ANEKTPUUECKON SJHEPTUH.
DNEKTPOCTAHIINK Ha BO30OHOBIISIEMBIX HCTOYHUKAX SHEPTHH.

Hemoncmpayuu.

DJIeKTpHU3alus Tel.

JIBa pozia 3JIEKTpUUYECKUX 3aps0B U B3aUMOJEUCTBUE 3APSKEHHBIX TEJ.
YCTPOUCTBO U IEMCTBUE JIEKTPOCKOIA.

DneKTpocTaTuuecKas HHIYKIUSI.

3aKOH COXpPaHEHUS ICKTPUUECKHUX 3aPAJIOB.

[IpOBOOHUKH ¥ JTUDIICKTPUKH.

MopenrpoBaHue CUIOBBIX JTUHUM 3JIEKTPUUECKOTO MOJS.

M cTOYHHUKH TOCTOSIHHOTO TOKA.

JIeficTBUSA DNEKTPUIECKOTO TOKA.

DNEKTPUUECKUN TOK B )KUIKOCTH.

["a30BbIl pa3psia.

N3mMepeHue CUiibl TOKa aMIIEPMETPOM.

N3mMepenune 31eKTpUIECKOro HANPSIXKEHHUST BOJTbTMETPOM.

Peocrar 1 Marazus cCOnpoOTUBIICHUM.

B3anmMojelicTBuE MTOCTOSIHHBIX MarHUTOB.

MopaenvupoBaHue HEBO3MOKHOCTH Pa3/I€ICHUS TTOJTIOCOB MAarHUTA.
MopaenvupoBaHue MArHUTHBIX ITOJEH MOCTOSIHHBIX MAarHUTOB.
OmneIT Dpcrena.

MarHuTtHoOE 1ose TOKa. DJIEKTPOMArHHUT.

JlercTBME MAarHUTHOIO TI0JI HA MPOBOAHUK C TOKOM.
DNEeKTpOJABUraTeNb MOCTOSHHOTO TOKA.

UccnenoBanue siBICHUS 3IIEKTPOMArHUTHOW UHYKIIAH.

OnbiTel Dapanes.

3aBUCUMOCTh HaIpaBJICHUS WHJYKIIMOHHOTO TOKa OT  YCJIOBUH
€ro BO3HUKHOBECHHSI.

DIeKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopnsie pabomul u onvimol.

OnbIThI no  HaOJIOJEHUIO DIEKTPU3ALUU TE€JI UHIAYKLUUEU U
IIPU COMPUKOCHOBEHUMU.



HUccnenoBanne  JOEWCTBUS — BJIEKTPUYECKOrO TOJISI HA  IPOBOJHUKHU
U JUDJIEKTPUKHU.
COopka u npoBepka pabOThI JIEKTPUUECKOH IEIH MOCTOSHHOTO TOKa.
N3mepenue u peryimpoBaHUE CUJIbI TOKA.
N3Mepenue u peryampoBaHUe HANPSHKEHUSI.
HccnenoBanne 3aBUCMMOCTH CWJIBI TOKA, MAYLIETO YEPE3 PE3UCTOpP, OT
CONPOTHUBJIEHUS PE3UCTOPA U HAIIPSIKEHUS HA PE3UCTOPE.
OnbIThl, JEMOHCTPUPYIOIIAE 3aBUCUMOCTh JJIEKTPUUECKOrO COMPOTUBIICHHUS
MIPOBOJHUKA OT €ro JUIMHBI, TUIOIIAJN ONEPEYHOr0 CEYEHUs U MaTepuania.
IIpoBepka mpaBWJIa  CJHOXKEHUS HANPSKEHUU pU
IIOCJIE0BATEIBHOM COCIMHEHHUH IBYX PE3UCTOPOB.
[IpoBepka mpaBuiia Juisl CUIIbI TOKA MPH MapauieIbHOM COEAUHEHUH PE3UCTOPOB.
Omnpenenenue pabOThI AAEKTPUUECKOr0 TOKA, UIYIIETO Yepe3 PE3UCTOP.
OrnpeneneHue MOIIHOCTH 3JEKTPUYECKOTO TOKA, BBIACISIEMONW HA PE3UCTOPE.
UccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa, MAYIIErO 4Yepe3 JaMIIOYKy, OT
HaIPSKEHUS Ha HE.
Omnpenenenue KII/] narpeBatens.
HccnenoBanre MarHUTHOTO B3aUMO/JIEHCTBUS TOCTOSTHHBIX MarHUTOB.
N3ydeHne MarHUTHOTO TOJSI TIOCTOSTHHBIX MArHWTOB MPH MX OOBEIWHEHUU U
pa3aeIeHnH.
HccnenoBanne [O€WCTBUA 3JIEKTPUUYECKOIO TOKA HA MArHUTHYIO CTPEJIKY.
OnebIThI, TEMOHCTPUPYIOLINE 3aBUCUMOCTD CHJIbI B3aUMOJECHCTBUS KAaTyUIKH C
TOKOM U MarHUTa OT CUJIbI TOKA W HAINPaBJICHUS TOKA B KaTYIIIKE.
N3yueHne necTBUS MAarHUTHOTO TOJIsl HA TPOBOJAHUK C TOKOM.
KoucTpyupoBanue u n3ydeHue padoThl JJIEKTPOABUTATEIIS.
N3mepenue KIIJ] anekTpoaBurarebHOM yCTAHOBKH.
OmnbITel MO  UCCJEAOBAHUIO  SIBICHUS  DBJEKTPOMAarHUTHOW  WMHIYKIIUH:
VCCIIEIOBAHNE N3MEHCHUI 3HAYEHHUS Y HAMPABJICHUS WHIYKIIMOHHOTO TOKA.

9 KIIACC

Pa3nen 8. Mexannueckue siBJICHUS.

Mexannueckoe nBwkeHue. MarepuanpHasg Touka. Cucrema oOrcuéra.
OTHOCHTENBHOCTh MEXAaHWYECKOI'O JBWXKEHHs. PaBHOMEpHOE NpPSIMOJIMHEWHOE
nBwxkeHue. HepaBHOMepHoe mnpsiMonMHEiHOe — ABWkeHue. CpenHsas U
MTHOBEHHAsI CKOPOCTb TEJIA PU HEPABHOMEPHOM JBHKECHHH.



Yckopenue. PaBHOyckopeHHOe MpsMOiMHENHHOe IBuxkeHue. CBoOOIHOE
nageHue. OnsITel ['anues.

PaBHOMEpHOE ABMXKEHUE MO OKpYyKkHOCTU. [lepruoa u wactora oOpamieHusl.
JIuneitHas u yrioBasi CKOpocTH. L[eHTpoCcTpeMUTENbHOE YCKOPEHHUE.

IlepBbiii 3axkoH Herorona. Bropon 3akoH Herorona. Tpermii 3akoH
Herorona. [IpuHnmn cyneprno3uuuu cui.

Cuna ynpyroctu. 3akoH ['yka. Cwiia TpeHHs: CHJla TPEHUS CKOJIbKEHMS,
CWJIa TPEHUS IIOKOS, IPYTHE BUJIbI TPEHUH.

Cuna TSDKECTH M 3aKOH BCEMHPHOI'O TATOTEHUS. Y CKOpEHHE CBOOOAHOIO
najgeHnd. J[Bmxenne ruraner BOkpyr CosHna. IlepBas kocMudeckass CKOPOCTb.
HeBecoMocTsh U nieperpysku.

PaBHOBecHe MaTepuanbHOM TOUKH. AOGCOIIOTHO TBEPIOE Teno. PaBHOBECHE
TBEPAOro Tela C 3aKPEIUIEHHOM OChbl0 BpameHus. MomeHT cuibl. LleHTp
TSYKECTH.

Nmnynec Tena. 3menenne nmnyibca. ViMimynsc cuibl. 3aKOH COXpaHEHHUs
UMITyJIbCa. PeakTUBHOE NBMKEHNE.

Mexanndeckass pabora u MouIHOCTh. Pa®oTa cui TsHKECTH, YHpPYrocTH,
TpeHus. CBs3b 3Hepruu U padoTsl. [loTeHnManbHas SHEprus Tena, MOIHATOrO
HaJ IOBEPXHOCTBIO 3eMiM. lloTeHnmaneHas >SHEpPrus CXKaTol MPYKHUHBI.
Kunernueckas sHeprus. Teopema 0 KHHETHUECKON SHEPTUU. 3aKOH COXPAHEHUS
MEXaHUYECKOU IHEPIUU.

Hemoncmpauuu.

HabntoieHne MexXaHM4ecKoro JBHXKEHHUSI Tela OTHOCUTEIbHO pa3HbIX Tell
OTCYETA.

CpaBHEeHHE TyT€d M TpPACKTOPUWA JBW)KEHHS OJHOIO M TOrO K€ Tena
OTHOCUTEIIBHO Pa3HBIX TEJ OTCYETA.

N3mepenune CKOpOCTU U YCKOPEHUS MPSIMOJIMHEWHOTO JIBUKEHUS.
HccenenoBanue NpU3HAKOB PABHOYCKOPEHHOTO ABUKCHUS.

HaGnronenue nBM>KeHHs Tela 0 OKPY>KHOCTH.

Habmonenne MexaHW4ecKuX SIBICHUN, MPOUCXOMASIIMX B CHUCTEME OTCUETa
«Tenexka» nmpu €€ paBHOMEPHOM U YCKOPEHHOM JBWKEHHHM OTHOCHUTEIIBHO
KaOuHeTa (QU3UKH.

3aBUCUMOCTb YCKOPEHUS Tela OT MacChl TeJla U ACUCTBYIOIIEH Ha HETO CUJIBI.
HaGnronenue paBeHcTBa CUIT TPU B3aUMOJIEHCTBHUU TEIl.

W3MeHeHne Beca Tena Ipu yCKOPEHHOM JBHKECHHH.

Ilepenada umIryabca npu B3aUMOJIECHUCTBUU TEI.



[IpeobGpazoBanust SHEPTUM TIPU B3AUMOJICUCTBUU TEll.
CoxpaHeHue UMIyJIbCa MPU HEYIPYTOM B3aUMO/ICHCTBUMU.
CoxpaHeHue UMMyJibca Mpu adCOTOTHO YIPYTrOM B3aUMOJICHCTBUU.
HaGnroneHne peakTHBHOTO IBMKCHUS.
CoxpaHeHre MEXaHUYEeCKOM YHEPTUH MPU CBOOOTHOM MaJCHHHU.
CoxpaHeHne MEXaHMYECKON JHEpPrud MNpu ABWKEHHM TeENA MOJ ACHCTBHUEM
PY>KUHBL.

Jlabopamopnvie pabomel u onvimol.
KoHcTpyupoBaHue TpakTa Uil pa3roHa W JajJbHEWIIEro pPaBHOMEPHOIO
JBVOKEHUS IIapUKA WU TEIEKKH.
OmnpeneneHue cpeaHE CKOPOCTU CKOJBXKEHUS OpycKa WM JABW)KEHHS LIapHKa
10 HAKJIOHHOM TIJIOCKOCTH.
Onpenenenue YCKOPEHUsI Te€lla IPU PaBHOYCKOPEHHOM JBUKEHUU
110 HAKJIOHHOM TJIOCKOCTH.
HccnenoBanne 3aBUCUMOCTH IIYTH OT BPEMEHH INIPU PABHOYCKOPEHHOM
JBIKEHUM 0€3 HayalbHON CKOPOCTH.
[IpoBepka rumoTe3bl: €Clid MPU PABHOYCKOPEHHOM JIBDKEHUU 0O€3 HaudallbHOU
CKOPOCTH MYTH OTHOCSTCS KAaK PAJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOLIHE
IPOMEXYTKU BPEMEHH OJIMHAKOBBI.
HccnenoBanne 3aBUCUMOCTH CUJIBI TPEHUS CKOJIBKEHUSI OT CHJIbI HOPMAJIBHOT O
JIaBJICHUS.
Onpenenenue kKodppunreHTa TPEHUSI CKOJIbKECHHUS.
OnpeneneHue KECTKOCTH MPYKUHBI.
Omnpenenenue pabOThl CUIIBI TPEHUS MPU PABHOMEPHOM JABMKEHUU Tella IO
TOPU3OHTAIBHOM ITOBEPXHOCTH.
OrnpeneneHue pabOThl CUJIBI YIPYTOCTH MPU MOIBEME TPy3a C UCIIOJIb30BAHUEM
HEMOJIBIDKHOT'O U TTOJABMYXHOTO OJIOKOB.
N3ydeHue 3aKk0Ha COXpaHEHHS SHEPTUH.

Pazgen 9. Mexannuyeckune Koj1e0aHUA U BOJHBI.

KonebarensHoe npmxenne. OCHOBHbBIE XapaKTEPUCTUKH KOJICOAHUH:

IEpUOJI, YacToTa, aMIUINTyJaa. MaremMaTHyecKnid M MPYKUHHBIM MASTHUKHU.
[IpeBpatienrie sHeprun NMpy KouedaTeaTbHOM JABHKCHHUH.

3aryxatonme  kosiebaHus.  BbIHyKIneHHble  KoneOaHus.  Pe3onanc.
Mexannyeckue BOJHBL. (CBOWCTBAa MEXaHWYECKHMX BOJH. IIpomonbHble U
MONEPEYHbIE BOJHBI. J[JIMHA BOJHBI M CKOPOCTh €€ PacIpOCTPAHEHUS.
MexaHnueckue BOIHBI B TBEPAOM TEIIE, CEUICMUYECKUE BOJIHBI.



3Byk. ['poMKkoCTh 3ByKa U BbicOTa ToHA. OTpakeHue 3Byka. UHPpa3Byk u
YIbTPa3BYK.

Hemoncmpauuu.
Hab6nronenue konebanuit Te moj1 JEHCTBUEM CHITBI TSKECTH U CHJIbI YIIPYTOCTH.
HabGnronenue konebanuii rpy3a Ha HUTH U Ha MPYKUHE.
HaOmntoneHre BEIHYKICHHBIX KOJIEOaHUN U pe30HaHca.
PacnpocTpaHneHne npoojibHbIX U MONEPEYHBIX BOJH (HA MOAEIH).
Hab6nronenne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YacCTOTHI.
AKyCTUYECKHI pE30HAHC.

Jlabopamopnsie pabomul u onvimol.
Omnpenenenne 4acToThl U MEpro/ia KoJeOaHUl MaTEMaTHYECKOr0 MasiTHUKA.
Onpenenenue 4YacToThl M MepuoAa KoJeOaHWW MPYKUHHOTO MAaSTHHKA.
WccnenoBanue 3aBUCUMOCTH TeprUoia KoiaeOaHui MOBEIIEHHOTO K HUTHU Ipy3a
OT JIJIMHBI HUTH.
HccnenoBanne 3aBUCUMOCTH NEpHOAA KOJIEOAHMI NMPYKUHHOTO MASTHUKA OT
MaccChl Tpy3a.
[IpoBepka HE3aBUCUMOCTH TepuoAa KoieOaHul rpy3a, MOJABEIIEHHOTO K HHUTH,
OT Macchl rpysa.
OMNBITEI, JEMOHCTPUPYIOIIUE 3aBUCUMOCTh IMEPUOJA KOJIEOAHUN MTPY>KUHHOTO
MasTHUKA OT MacChl Ipy3a U )KECTKOCTU MPYKUHBI.
N3mepenne yckopeHus: CBOOOTHOTO TaICHHS.

Paspges 10. Di1eKTpOMAarHUTHOE 1OJI€ U 3JIEKTPOMATHUTHBIEC BOJIHBI.

ONEeKTPOMarHUTHOE TMoje. ODJIEKTPOMarHuTHble BOJHBL.  (CBOiCTBa
AIEKTPOMArHUTHBIX BOJH. IlIkana »neKTpOMarHUTHBIX BOJIH. Mcmonb30BaHue
AJIEKTPOMArHUTHBIX BOJIH IS COTOBOM CBSI3H.

DiieKTpoMarauTHas npupoaa csera. CKopocTh cBeTa. BolHOBBIE CBOMCTBA
CBETA.

Hemoncmpauyuu.
CBoiicTBa 3JIEKTPOMArHUTHBIX BOJIH.
BostHOBBIE CBOIICTBA CBETA.

Jlabopamopnwie pabomol u onvimol.
N3yueHne CBONCTB DJJIGKTPOMArHUTHBIX BOJH C TIOMOIIbID MOOHUIBHOTO
TenedoHa.

Paszgen 11. CBeToBbIE AABJICHUS.



JlyueBas  mopens  cBera. Mcrounmkum  cBera.  [IpsamonuHeiHoe
pactipoctpaneHue cBeta. 3atMeHuss Conxua u JlyHel. OTpakeHHE CBeTa.
[Imockoe 3epkano. 3aKOH OTpa)XE€HUs CBETA.

[Ipenomiienne cBera. 3aKOH NpenomieHus ceera. l1lonHoe BHyTpeHHee
OTpaXeHHUe cBeTa. VCrnoap30BaHUE MTOJTHOIO BHYTPEHHETO OTPAKECHUS B
ONTUYECKUX CBETOBOJIAX.

Jlunza. Xom nydeit B numH3ze. OnTuyeckas cucrema ¢oToanmnapara,
MUKpOCKONa W Teneckomna. a3 kak onTuyeckas cuctema. bam3opykocTs u
JAJIbHO30PKOCTb.

Paznoxxenne Oenoro ceera B crekTp. OmnbiTel Hptorona. CroxxeHue
CIEKTPAJIbHBIX LIBETOB. /[ucniepcus cBera.

Hemoncmpauuu.

[IpsAsMONMHEHHOE pacIpOCTPAHEHUE CBETA.

OTtpaxeHnue cBera.

[Tonyuenne n300pa>keHUI B IMJIOCKOM, BOTHYTOM U BBITYKJIOM 3€pKaJiax.
IIperomiienue cpera.

Onrtuyeckuii CBETOBO/I.

Xop nydeld B cOOMparoIIei TuH3e.

XoJ ny4yer B pacCEenBAIOIIEH JIMH3E.

[Tony4yenune n300paxeHuit ¢ TOMOIIBIO JIUH3.

[Ipuniun aevictBus ¢oToarnmnapata, MUKpPOCKONA U TEIECKOIIA.
Mopenb riasa.

Pasnosxenue 0enoro cBera B CHEKTP.

[Tony4yenue 6enoro cBeTa Npu CI0KEHUU CBETA PA3HBIX IIBETOB.

Jlabopamopnwie pabomul u onvimol.
HccnenoBanne 3aBUCUMOCTH yIila OTPa)KEHHsI CBETOBOIO JIy4da OT yrija NaJeHusl.
N3yueHne xapakTepUCTHK U300paKeHus TMpeAMeTa B IUIOCKOM 3epKale.
HUccnenoBaHne 3aBUCMMOCTH yrja IPEIOMIJIEHHS CBETOBOrO Jiydya OT Yyrjia
NaJICHUS HAa TPAHULIE «BO3TYX—CTEKIIO».
[Tonyyenune n3o0paxeHuit ¢ TOMOILIBIO COOMPAIONIEH JIMH3BI.
OmnpeneneHue GOKYCHOTO paCCTOSIHUS U ONITUYECKOU CHUJIBI COOMPAIONIE JIMH3HI.
OMBITHI O Pa3JIOKEHUIO OEJIOro CBETa B CHEKTP.
OnbITH IO BOCHIPUATHIO I[BETA IPEIMETOB MIPU UX HAOJIOIEHUN YEPEe3 [IBETOBBIC
(bUIBTPHI.

Pazgen 12. KBaHTOBBIC SIBJICHUS.



OmneiTel Pezepdopna u minanerapHas monens atoma. Monens atoma bopa.
Hcnyckanue u noriomnieHue cBera aromoM. KBanTel. JInHelWyaTbie CIEKTPHI.

PanunoaktuBHocTh. Anbda-, Oera- u ramma-uznyudenus. CrTpoeHue
aToMHoro sjpa. Hykionnas Moziens aromMHoro siapa. Mzoronsl. PaguoakTuBHbIe
npeBpaiienud. [lepuon nonypacnaaa aTOMHBIX JIEp.

SAnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsS0BOr0 U MACCOBOI'O YHUCEN.
OHeprust cBsi3u aTOMHBIX sAjep. CBsA3b Macchl M AHEpruu. Peakuuu cuHTEe3a U
nenenus saep. crounnku 3aeprun ConHma v 3BE3 1.

SAnepnas sHepretuka. [[elicTBUS paJlMOAKTUBHBIX HM3IYyYECHH Ha >KUBBIE
OpPTaHU3MBI.

Hemoncmpauuu.

CHexTphl U31y4EeHUS U MOTJIOMIEHUSI.

CreKTpbl pa3IUYHbIX Ta30B.

CnekTtp Bomopoza.

Hab6nronenne TpekoB B kamepe Bumibcona.

Pabota cuéTurika HOHU3UPYIOITUX U3TYICHUH.

Peructpanus u3nydeHus NpupoaHbIX MUHEPAIOB U MPOITYKTOB.

Jlabopamopnsie pabomel u onvimol.

Ha6nrofeHne CIiomHbIX U IMHEWYATHIX CIIEKTPOB U3TyUECHHUS.

HccnenoBanue TPEKOB: U3MEPEHHUE SHEPTHH YACTUILIBI [0 TOPMO3HOMY MYTH (110
dororpadusam).

W3mepenne paaroakTUBHOTO (GoHa.

IHoBTOpPHUTEIHLHO-0000 1A O MOAYJIb.

[ToBTOpUTETHLHO--00001IAIONTU I MOZYJIb npeaHa3HAuYEH JUIS
CUCTEMAaTU3allud M  O00OOIIeHHs MPEAMETHOrO COJIEpKaHUS U OIbITa
NeSTEeNbHOCTH, MPUOOPETEHHOTO MPU M3YYEHUHU BCErO Kypca (PU3MKH, a TAKKE
JUIsl IOJFOTOBKM K OCHOBHOMY TOCYJIapCTBEHHOMY 3K3aMEHY MO (pU3MKe IS
00y4YarIuXcs, BBIOPABIIMX ITOT YU€OHBIN MpEaMET.

[Tpu n3y4eHun JaHHOrO MOIYJIS PEATU3YIOTCS U CUCTEMATU3UPYIOTCS BUBI
JeSITeTbHOCTH, HA OCHOBE KOTOPBIX 00ECIIEUMBACTCS TOCTUKEHUE MPEIMETHBIX
U METanpeIMETHhIX IJIAHUPYEMbIX pe3yJbTaTOB o0O0yudeHus, (opmupyercs
€CTECTBEHHOHAYYHasi FPAMOTHOCTh: OCBOEHHE HAYYHBIX METO/I0B UCCIIEJOBAHUS
SBJICHU TPUPOABI U TEXHUKH, OBJIAJICHHE YMEHUSMU OOBACHATH (PU3NUECKUE
ABJICHUSA, TNPUMEHAS MOJYyYEHHbIE 3HAHMS, pelarb 3aJadyd, B TOM YHUCIE
KAUECTBEHHBIE U SKCIIEPUMEHTAIbHBIE.



[IpyHIMIIHAIBHO ~ JESITEIBbHOCTHBIA  XapakTep  JaHHOrO  pasjzena
peayin3yercs 3a CYET TOro, UTO 00YyYaIOUIUECs BBIMOIHSIIOT 3aJaHusl, B KOTOPBIX
UM TIpeJIaraeTcs:

Ha OCHOBE IMOJIYYEHHBIX 3HAHUM pacro3HaBaTh U HAYYHO OOBSICHATh
busnueckue SBICHUS B OKPYXKAIOIIEH MNPUPOJE U TOBCEAHEBHOM KU3HMU;

UCIOJIb30BaTh HAYYHbIE METO/IbI UCCIIEAOBaHUS (PU3UUECKUX SIBICHU, B
TOM YHCJIE I POBEPKHU TUIOTES U MOJYYEHHs TEOPETUUECKUX BBIBOJOB;

OOBSICHATh HaY4YHbIE OCHOBBI HanOoJiee BaXKHBIX JIOCTHXKEHUN COBPEMEHHBIX
TEXHOJOTMM, HampuMep, MPAKTUYECKOr0  MCIIOJB30BAaHUS  PA3JIMYHBIX
VCTOYHHUKOB JHEPIrMM HAa OCHOBE 3aKOHA IIPEBPAILCHUS U COXPAHEHMS BCEX
V3BECTHBIX BUJIOB JHEPTUHU.

IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOT'PAMMBI 11O
®U3UKE HA YPOBHE OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUA

N3yyenne @u3MKu Ha ypOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs
HAIpaBJICHO HAa JIOCTHMKEHUE JIMYHOCTHBIX, METANPEAMETHBIX U TMPEIMETHBIX
o0pa3oBaTeNbHBIX PE3YJILTATOB.

B pesynprare wu3ydueHus (U3MKH Ha YPOBHE OCHOBHOI'O OOLIETO
oOpa3oBaHus y o0yyaroierocst 0yayT choOpMUpPOBaHbI CIEAYIONINE JIMYHOCTHbIC
pe3yJbTaThl B YACTH:

1) maTpHOTHYECKOr0 BOCIIUTAHUS

d NPOSIBIICHWE WHTEpeca K HUCTOPUM W COBPEMEHHOMY COCTOSIHHIO
POCCHIICKOM (PM3NUECKON HAYKU;

g [IEHHOCTHOE OTHOIIEHHE K JTOCTHKEHUSIM POCCUICKUX YUEHBIX--(DU3UKOB;
2) rpaskIaHCKOr0 U AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

o TOTOBHOCTh K AaKTMBHOMY YYacTHIO B OOCYXIEHHUU OOIIECTBEHHO
3HAYUMBIX M ITHYECKUX MPOOJIEM, CBSA3aHHBIX C MPAKTUYECKUM NMPUMEHEHUEM
JOCTKEHUM (PU3UKH;

0 OCO3HAHUE BAXXHOCTU MOPAJIbHO--3TUYECKUX MPUHIUIIOB B JACATEIbHOCTH
YUYEHOrO;

3) 3¢TeTHYeCKOro BOCIIUTAHUS :

o BOCIIPHSITHE ICTETUIECKUX KaueCTB (PU3NUECKON HAyKH: €€ TApMOHUYHOTO

MIOCTPOEHHUSI, CTPOTOCTH, TOYHOCTU, JIAKOHUYHOCTH; 4) HEHHOCTH HAYYHOI0
MO3HAHHUSA:



O OCO3HAaHWE TICHHOCTH (PU3NYECKOM HAyKW KaK MOIIHOTO WHCTPYMEHTA
MMO3HAHUSI MHUPA, OCHOBBI PA3BUTHS TEXHOJIOTMW, BAXKHEHUIIEW COCTABISIOLIEH

KYJIBTYPBI;
g pa3BUTHE HAayyHOU J1I0003HATENILHOCTH, UHTEpEca K HCCIIE0BATEIbCKON
JeSITENTbHOCTH;

5)  ¢opvmupoBaHusi KyJbTYPbI 310POBbSI H IMOLMOHAIBHOIO
0J1aronoJry4us:

a OCO3HAaHME LIEHHOCTH O0€30MacHoro oOpaza >KM3HM B COBPEMEHHOM

TEXHOJIOTHYECKOM MHUpPE, BaXXHOCTH TNpaBUI OE30MaCHOr0 TMOBEACHUS Ha
TPAHCIIOPTE, HAa JOpOrax, C AJIECKTPUUECKUM U TEIUIOBBIM OOOpPYTOBAHHEM B
JIOMAIIIHUX YCIIOBUSIX;

O c()OpMHUPOBAHHOCTh HaBbIKa pe(JIeKCHM, NMPU3HAHHE CBOErO IpaBa Ha
OLIMOKY M TaKOIr0 )K€ MpaBa y APYroro 4ejioBeka; 6) Tpy10BOro BOCIUTAHUS:

o AKTUBHOE yYacTHE B PEIICHUM MPAKTUUYECKUX 3a7ad (B paMKax CEMbH,
o0pa3oBaTeIbHON OpraHU3aIHH, TOPO/Ia, Kpasi) TEXHOJIOTUIECKON U COMMATEHON
HATPABJICHHOCTH, TPEOYIONTUX B TOM YUCIIE U (PU3NIECKUX 3HAHU;

g MHTEPEC K MPAKTUYECKOMY HU3YyUYEHUIO MPOPECCUi, CBA3AHHBIX C (PU3UKOM;
7) 3K0JIOTM4€CKOr0 BOCIIMTAHUS :

O OpUCHTAlNA HA IIPUMCHCHHUC (1)I/ISI/I‘I€CKI/IX 3HAHUU AJIs1 pCHICHUSA 3a1a4 B
obJyracTH Oprmammeﬁ CpCabl, INIAHUPOBAHUA IIOCTYIIKOB MW OLCHKH HX
BO3MOJXHBIX HOCJ'IGI[CTBI/Iﬁ JIIs1 OKpY)KaIOHleﬁ CpCabI;

O OCO3HAHHUE TII00AIBHOTO XapaKTepa YKOJIOTHYECKUX MPOo0IeM U IyTel nx
pelieHus;

8) apanTanuu K U3MEHSIOIMMCS YCJIOBUAM COLUAJIBHON U MPUPOIHOMI
Cpeabl:

o NOTPeOHOCTh BO B3aMMOJICCTBUU TPHU BBINOJIHEHUU HCCIEIOBAHUNA U
MPOEKTOB (hM3UUECKOM HAIPABICHHOCTH, OTKPBITOCTD OMBITY M 3HAHUSM JPYTHX;

O ITOBBIIIICHUC YPOBHA CBOEH KOMIICTCHTHOCTH YCPC3
MMPAaKTHYCCKYI0 ACATCIIbHOCTD,

o noTpeOHOCTh B ()OPMUPOBAHWU HOBBIX 3HAHUN, B TOM YHCIE
dbopMyIUpOBaTh UJEH, IOHATHS, TUTIOTE3bI O PUBNMUECKUX 00BEKTAX U SBJICHUSX;

g OCO3HaHUE ACPUIMTOB COOCTBCHHBIX 3HAHWUH W KOMIIETEHTHOCTEH B
001acTu (PU3UKHY;



O IJIAHUPOBAHUE CBOETO PA3BUTHS B IPHOOPETEHUH HOBBIX (DH3MUCCKHX
3HAHUMH;

O CTPCMIICHHUC AHAJIM3UPOBATL W BbIABJIATH B3daMMOCBA3M IIPUPOAHLL,
06HI€CTBa N 3KOHOMMKH, B TOM 4YHUCJIC C UCIIOJIB30BAHUECM (bI/IBI/I‘-IeCKI/IX 3H21HHI>1;

a OLICHKAa CBOMX JACMCTBHM C Y4ETOM BIMSHUS Ha OKPYKAIOUIYIO CpERdy,
BO3MOJKHBIX TTI00aJIbHBIX MOCIIEICTBUH.

METANPEJMETHBIE PE3YJIbTATDBI

B pesynbrare ocBOeHHMS TpOrpaMMbl MO (PU3UKE HA YPOBHE OCHOBHOT'O
obmiero  oOpa3zoBaHusg y  oOywaromerocss  OyayT  c(hOpMHUpPOBaHbI
MeTamnpeIMeTHbIEe pe3yJbTaThl, BKJIIOYAIOIIHE MO3HABATENIbHBIE
yHHUBEpCalbHble Yy4eOHble JEHCTBHUS, KOMMYHHMKATHBHBbIE YHUBEPCAJIbHBIC
yueOHbIe JISHCTBUS, PEryJIATUBHBIC YHUBEPCATIbHBIC YUeOHbIE 1EHCTBHS.

Ilo3naBaTebHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHﬂ

ba3oBble Jornueckune AeMcTBUS:

BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBCHHBIC NMPH3HAKK OOBEKTOB (SIBJICHUM);
YCTaHABJIMBATh CYIIECTBEHHBIH TPU3HAK KIACCU(PUKAIMK, OCHOBAHMS JIJIS
00001IIeHUsST W CpPaBHEHUS; BBIABIISITH 3aKOHOMEPHOCTH W IPOTUBOPEYHS B
paccMaTpuBaeMbIX (DakTax, JaHHBIX U HAOMIOMECHUSX, OTHOCSIIUXCS K
bu3nuecKUM  SIBICHUSIM; BBISBIISATH TMPUIMHHO--CJICICTBEHHBIE CBS3U TPHU
U3y4eHUH (U3MYECKUX SBICHUH W  TPOIECCOB, JelaTh BBIBOJABI C
UCTIONh30BAaHUEM JEAYKTUBHBIX W MHIYKTUBHBIX YMO3AKIIOUCHHH, BBIIBUTAThH
THIOTE3bI O B3aMMOCBS3SIX (DM3MUECKHX BEIMYWH; CAMOCTOSITEILHO BBIOMPATH
crioco® pemieHuss ydeOHOM (¢u3nMueckor 3amaun  (CpaBHEHHE HECKOJIBKHUX
BapUAHTOB PEIICHUS, BBIOOp HanOoJIee MOAXOIAIIETO C YIETOM CaMOCTOSATEIBLHO
BBIICJICHHBIX KPUTEPHUEB).

ba3oBble uccienoBare/ibCKue 1eMCTBUA:

WCIIOJIB30BaTh BOMPOCHI KAaK WCCIEAOBATEIIBCKUNA WHCTPYMEHT TIO3HAHUS;
IIPOBOJINTh II0 CAaMOCTOSITEIIFHO COCTaBIICHHOMY IUIAHY OIIBIT, HECIIOXKHBIH
(bU3UYECKUIA IKCIIEPUMEHT, HEOOJbIIOe MCCiIeIoBaHne (DU3UICCKOTO SBICHUS;
OILICHMBATh HA TPUMEHUMOCTh M JIOCTOBEPHOCTh MH(OPMAIIUIO, TIOJYICHHYIO B
XOJI¢ HWCCJICNOBAHHUS WIH DKCIECPHUMEHTA, CaMOCTOSTEIBHO (POPMYyIHPOBATH



0000111eHUsT ¥ BBIBOJABI MO PE3yJIbTaTaM MPOBENEHHOTO HAOJIONECHUSA, OIIbITa,
UCCJIeIOBAHUS; TPOTHO3UPOBATh BO3MOKHOE JalIbHEIIee pa3BUTHE (PU3NIECKUX
IPOLIECCOB, @ TAKXE BBIJBUraTh MNPEIINOJIOKEHUS 00 UX Pa3BUTUU B HOBBIX
YCIIOBUSAX U KOHTEKCTaX.

Pabora ¢ undopmanmueii:
MPUMEHSTH PA3TUYHbIE METO/IbI, UHCTPYMEHTHI U 3alIPOCHI PU TOUCKE U 0TOOpE
UHPOpPMAIIMU WIH JAHHBIX C Y4ETOM MPEMJIOKEHHON yueOHOH (u3nueckon
3ala4yd;  aHaJIM3UpOBaTh,  CHCTEMATU3UPOBATb W HHTEPHPETUPOBATH
UH(POPMAIUIO PA3IUYHBIX BUIOB U (OPM IPEICTABICHUS;
CaMOCTOSITEJIbHO BBIOMPATh  ONTUMAIBHYIO bopmy Mpe/ICTaBlICHUS
uHGOpMAaIMKN U WJUTIOCTPUPOBATH PEIIaeMble 33a/1a4U HECIOKHBIMU CXEMaMH,
auarpaMMaMu, MHOUM rpaduKoil U UX KOMOMHAIUSIMHU.

KomMMyHuKaTHBHBIEC YHHBeEpPCaJlbHbIe Y4eOHbIe 1eCTBUA:
B X07ie 00CYXIeHUs yueOHOro MaTepuaia, pe3yJibTaToB Ja00paTOPHBIX padoT U
IPOEKTOB 33J1aBaTh BOMPOCHI MO CYIIECTBY 00CYX AAaEMOI TEMbI U BbICKA3bIBATh
UJIeH, HALleJICHHbIE Ha PEIICHHE 3aJauyd U MOAJAEepKaHuE OJIaroXenaTeabHOCTH
OOLIEHUS; COMOCTABIIATh CBOM CYXIEHUS C CYXICHHSIMHU APYTMX YYaCTHUKOB
uanora, OOHapy»KUBaTh Pa3JudKe U CXOJCTBO MO3ULMI; BBIPAXKATh CBOKO TOUKY
3pEHUS B YCTHBIX M IUCbMEHHBIX TEKCTaX;
MyOJUYHO MPEACTABISTH PE3YyIbTAThl BBIMOIHEHHOTO (PU3UUECKOTO OMbITa
(3KCnepuMeHTa, HWCCIAEAOBaHMUsS, MPOEKTa); MOHMMATh M  HCIOJb30BaTh
OpEeMMYLIECTBAa KOMAaHAHOW W WHAMBUAYAJbHONM paOOThl MpU pEHICHUH
KOHKPETHON  (M3MYECKOM mpoOseMbl; MPUHUMATh LEIW  COBMECTHOM
NEeSATENbHOCTH, OPraHU30BBIBATh JCUCTBUS MO €€ JOCTHXKEHHUIO: PACHPEAECIATh
ponu, 00CYXIaTh MPOIECChl M PEe3yJbTaThl COBMECTHOW paboThl, 00001IaTh
MHEHUSI HECKOJIbKUX JIIOJIeH; BBIMOIHATH CBOK YacTh palOOThl, JOCTHUTAas
KaueCTBEHHOI'0 pe3yibTaTa MO CBOEMY HAINpPABICHUIO M KOOPAUHUPYS CBOU
NENCTBUSA C APYTMMH WICHaMHU KOMaH/Ibl; OIIEHUBATh KAYECTBO CBOETO BKJIaJa B
o0 TPOAYKT N0 KPUTEPUAM, CAMOCTOSTENBHO CPOPMYIHPOBAHHBIM
YYaCTHUKaMU B3aUMOJICHCTBHS.

PeryasiTuBHBIC YHUBEPCAJbHbIC YUeOHBIC 1eiiCTBUA

Camoopranusanus:
BBISIBIISITh MPOOJIEMBI B JKH3HEHHBIX M YYCOHBIX CHUTYaIUAX, TPEOYIOUUX st
pemeHns GU3nIecKuX 3HaAHUM;



OPUEHTHUPOBATbCSI B PA3JIUYHBIX  MOAXOJAAX  MPUHATHS  PEIICHUM
(MHIMBHUIYaTbHOE, IPUHSTHE PEIICHUS B TPYIINE, IPUHITHE PEIICHUA TPYIION);
CaMOCTOSITEIBHO COCTABIISTH aJITOPUTM pellieHns (PU3UUECKOM 3a/1auu WK IJ1aHa
UCCJIEIOBAHUA C YUETOM UMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTUpPOBATh IpeajiaraéMble BapuaHThl PEIICHUI; 1eaTh BbIOOp U OpaTh
OTBETCTBEHHOCTb 34 PEILICHHUE.

CaMOKOHTPOJIb, IMOLMOHAIbHBII HHTEJJIEKT:
JlaBaTh aJI€KBaTHYIO OIIEHKY CUTYaIlMM U MpeaiaraTh IJIaH €€ U3MEHEHHUS;
OOBSICHATD IPUYHUHBI JOCTUKEHUS (HETOCTM>KEHMST ) pEe3yJIbTaTOB
JeSITENbHOCTH, JaBaTh OLIEHKY NPUOOPETEHHOMY OIIBITY;
BHOCUTh KOPPEKTHBBI B JEATENBHOCTh (B TOM YHUCJIE€ B XOJ BBINOJHEHUS
($U3NYECKOro MCCIEeIOBAaHUS WM MPOEKTa) Ha OCHOBE HOBBIX OOCTOSITENLCTB,
MU3MEHUBIINXCS CUTYallUi, yCTAHOBJIEHHBIX OLUIMOOK, BO3ZHUKIIUX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATA LIEJI U YCIOBUSIM;
CTaBUTh Ce0S HA MECTO JIPYroro 4eioBeKa B XOJ€ CIOpa WU JUCKYCCHUU Ha
HAy4YHYIO TEMY, IOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTHUKY APYroro; Npu3HaBaTh
CBOE ITpaBO Ha OLIMOKY MPH PEIIeHUH (PU3HUECKUX 3a]a4 WIH B YTBEPKACHUAX
Ha Hay4YHbIE TEMbI U TAKOE K€ MPABO APYTOro.

HPEIMETHBIE PE3YJIBTATHI

K koHny oOyuenus B 7 KJjacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaskaTh CPOPMUPOBAHHOCTH Y O0yHAIOIINXCS YMEHU:
UCTIONIb30BaTh TOHATHA: (PU3MYECKHE W XUMHUYECKHE SIBICHHWS, HAONOJIEHUE,
AKCIIEPUMEHT, MOJENb, TUINOTE3a, CIUHUIBI (PU3NYECKUX BEIUYUH, aTOM,
MOJIEKYJIa, arperaTHbIe COCTOSIHMS BellecTBa (TBEPIOE, )KHUIKOE, ra3000pa3Hoe),
MEXaHWYECKOe JBHXKEHHE (PaBHOMEPHOE, HEpaBHOMEpPHOE, NMPSMOJIUHEHHOE),
TPAaEeKTOPHsI, paBHOACHCTBYIOIIAs cuia, aedopmanus (ynpyras, iacTuyeckas),
HEBECOMOCTb, COOOILAIOIIMECS COCYIbl; pa3nuuarh sBieHus (auddysus,
TEIJIOBOE  JIBIDKEHME  YacTUI[  BEIIEeCTBa, paBHOMEPHOE  JBH)KEHUE,
HEpaBHOMEPHOE [IBIDKEHUE, WHEPIHsA, B3aMMOJACHCTBHE TeEl, pPaBHOBECHE
TBEPIBIX TEJ C 3aKPEIIEHHON OChIO BpaIlleHUs, Niepeayda JAaBlIeHUs] TBEPIBIMU
TeaMH, J>KHIKOCTSIMH M Trazamu, aTMoc(epHoe aBieHHE, IUIaBaHHE Tell,
NpEBpAIICHUS MEXaHNUECKON YHEPTHH) TI0 ONMUCAHUIO UX XapaKTEPHBIX CBOWCTB
M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOIIUX JaHHOE (UINYECKOE SIBIICHUE;
pacrno3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3MUYECKUX SIBICHUI B OKpPY’KaroIleM



MHUpPE, B TOM YHUCJIe (PU3NYECKUE SIBICHUS B MPHUPOJE: NMPUMEPHI ABUKCHHS C
Pa3JIMYHBIMHA CKOPOCTSIMH B KUBOW U HEXKUBOUM NPUPOJE, IEUCTBUE CUIIbI TPEHUS
B MIPUPOJIE U TEXHUKE, BIUSHUE aTMOC(EPHOro JaBJICHUS HA )KMBOW OpraHu3M,
IUIaBaHUE PbIO, phIUaru B TeJe YEIOBEKa, IPU 3TOM MEPEBOJUTH MPAKTHUECKYIO
3a/1ayy B Y4EOHYI0, BBIIEISThH CYIIECTBEHHbIE CBOICTBA

(npu3Haky) (U3MYECKUX SIBICHHUI; ONUCHIBATh W3yYEHHBIE CBOWCTBA TEI U
dbusznueckne SBICHUS, HWCIONB3Ys (U3MYECKUE BETUYMHBI (Macca, OO0BEM,
IUIOTHOCTh BELIECTBA, BpEMS, IyTh, CKOPOCTb, CPEAHSS CKOPOCTh, CHia
yIOpPYTroCTH, CHUjia TSXKECTH, BEC Tela, CUJIa TPEeHHUd, JaBiieHHue (TBEPIOro Tena,
KUJKOCTH, Ta3za), BHITAIKUBAIOLIAS CUJIa, MEXaHW4eckas paboTa, MOIIHOCTD,
IUIEYO CUJIbI, MOMEHT CHJIbl, KO3((PUIMEHT MOJIE3HOr0 ACHCTBUS MEXaHU3MOB,
KMHETUYECKasT ¥ TMOTCHIHaJIbHAs »SHEPrus), MpU ONUCAHUM MPABUIHHO
TPaKTOBaTh (PU3UUECKUU CMBICI HCMOIb3YEMBIX BEIIMYMH, UX O0O3HAYEHUS U
eMUHUIBI (PU3UYECKUX BEITWYNH, HAXOMUTh (DOPMYJIIBI, CBSI3BIBAIOIINE JTAHHYIO
bu3nUecKyo BETUYMHY C APYTUMH BEIMYUHAMU, CTPOUTH IPAPUKU U3YICHHBIX
3aBUCUMOCTEH  (U3MUECKMX BEJIMYMH, XapaKTepU30BaTh CBOWCTBA  TEll,
dbusznueckue SBIECHUS U MPOIECCHI, UCIIONb3Ys MpaBUia CIOXKEHUs CUil (BIOJb
OoJIHOM mpsmoit), 3akoH ['yka, 3akoH Ilackans, 3akoH Apxumesna, HpaBUIIO
paBHOBecHs phiuara (0J10Ka), «30JI0TOE MPABUII0» MEXAHUKH, 3aKOH COXPaHEHUS
MEXAHUYECKOU 3HEPIHH, IPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U
3aMKChIBATh €0 MATEMATUIECKOE BRIPAXKEHUE; O0BACHATH (PU3UYECKUE SIBIICHUS,
IpollecChl W CBOMCTBA TeJl, B TOM 4YHUCIE M B KOHTEKCTE CHUTyalUil
MPaKTHUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBIABISITH TPUUMHHO--CIIEICTBEHHbIE
CBSI3U, CTPOUTHb OOBSCHEHHWE M3 1—2 JIOrMYECKHX IIaroB ¢ Omnopod Ha 1-2
U3YUYCHHBIX CBOMCTBA (U3MUECKUX SBJICHUM, (PU3MUYECKUX 3aKOHA WIH
3aKOHOMEPHOCTH; pellaTh pacu€THbIC 3agauyd B |—2 JEHCTBUA, HCMHOJb3Ys
3aKOHBI U (POPMYJIbI, CBSI3bIBAIOIIME (PU3NYECKHE BETMUMHBI: HA OCHOBE aHAJIM3a
yCIIOBHS 3a/1aud 3alHChIBaTh KPAaTKOE YCIOBUE, NOJCTABIATH (DU3UUECKUE
BEITUYHMHBI B (DOPMYJIIBI U TIPOBOAUTH PACUEThI, HAXOAUTh CIIPABOYHBIC JTAHHEIE,
HEOOXO/IMMbIE ISl PEIICHUs 3aj]lay, OLIEHWBATh PEATUCTUYHOCTH IMOIYYECHHOM
(dbu3nUecKoil BeTUYMHBL; PACIIO3HABATH MPOOJIEMbI, KOTOPHIE MOXKHO PEIIUTH MPU
nomoiy (GU3MYECKUX METOAOB, B OINUCAaHUU MCCIENOBAHUS BBIJCIATH
poBepsieMOe MpPEANnonoxkeHue (TUMOTEe3y), pa3iuyaTh W HHTEPIPETUPOBATH
MOJIYYEHHBIN Pe3ysIbTaT, HAXOJAUTh OIIMOKH B XOJI€ OMbITA, JIeJaTh BBIBOJbI 1O
€ro pe3yjiabTaTaM; IPOBOAUTH ONBITHI 110 HAOTIOAEHUIO (PU3NYECKUX SIBJICHUIN WU
¢u3nyeckux CBOWCTB Tel: (HOpMyIHpOBaTH MPOBEPSIEMbIC MPEANOTOKEHUS,



coOMpaTh YCTAaHOBKY U3 MPEAJIOKEHHOTO 000pYI0BaHHUSI, 3aUCHIBATh X0/ ONbITa
U GOPMYIHPOBATH BHIBOJIBL;

BBINIOJIHATD MPSAMbIE M3MEPEHHSI PACCTOSHMSI, BPEMEHHU, MACChl Tena, 00bEMa,
CWJIBl M TEMIIEPATyphl C UCIOJIb30BAHUEM aHAJOTOBBIX U LIHU(PPOBBIX MPUOOPOB,
3alMChbIBATh MOKa3aHWs MpPUOOPOB ¢ Y4ETOM 3aJaHHOM  aOCOJIOTHOM
NOTPEIIHOCTA HM3MEPEHUM; MPOBOJMUTH HCCIEIOBAHUE 3aBHUCHUMOCTH OJIHOM
¢bu3nUecKoil BEIMYUHBI OT JIPYrOMl C HCIOJNB30BAHUEM TNPSIMBIX HU3MEPCHHM
(3aBUCUMOCTH IYTH PaBHOMEPHO ABHXKYIIErOCs Tela OT BPEMEHU JIBUXKEHUS
Tena, CHWJIbI TPEHHUs CKOJBKEHHS OT Beca Tela, KadecTBa 0OpaboTKu
NOBEPXHOCTE Ted W HE3aBUCUMOCTH CWJIbl TpPEHUA OT  IUIOUIAAH
CONMPUKOCHOBEHUSI T€J, CWIbl YIPYrOCTU OT VYIJIUHEHUS TMPYXKHUHBI,
BBITAIKUBAIOIIEH CHIIBI OT 00bEMa MOrPYKEHHON YacTH Tela U OT IJIOTHOCTH
KHUJKOCTH, €€ HE3aBUCUMOCTH OT IJIOTHOCTHU Tela, OT TNIyOMHBI, HA KOTOPYIO
NOTPY’KEHO TEJO0, YCIOBUM IUIABaHUS TeEN, YCJIOBUW pPABHOBECUS pblyara M
0JIOKOB), y4acTBOBaTh B IUIAHUPOBAHUHU YUE€OHOTO HCCIIEIOBAaHMS, COOMPATH
YCTAHOBKY M BBINOJHATh M3MEPEHHUs], CIIeys MPEIJIOKEHHOMY IIJIaHy,
dbuKkcUpoBaTh PE3yJbTAThl MOJYYEHHON 3aBUCHUMOCTH (DU3MYECKHUX BEIHYMH B
BUJIE TPEUIOKEHHBIX TaOMUIl U TpaduKOB, J€1aTh BBIBOJALI MO PE3yJIbTaTaM
UCCJIEIOBAaHUSA; MPOBOJUTh KOCBEHHbIE HM3MEPEHUS (PU3HUECKUX BEITUYUH
(IJIOTHOCTH BEIIECTBA KUAKOCTH M TBEPJAOrO TENa, CHIIA TPEHUS CKOJIbKEHUS,
JaBJICHUE BO3/yXa, BBITAJKUBAIONIAsl CUJa, JACHCTBYIOLIAS HA MOrPYKEHHOE B

XKHUJIKOCTh TeII0, KOd(DPHUIMeHT MOJIC3HOTO JEHUCTBUS  MPOCTHIX
MEXaHHU3MOB), clenys NpeIoKCHHON WHCTPYKIIHMH: pu
BBIIIOJIHEHUH U3MEPEHUN COOMpaTh HSKCIEPUMEHTAIBHYIO YCTAHOBKY H

BBIUMCIISITH 3HAYEHHE MCKOMOW BEJIMYMHBI; COOJMIOJaTh IpaBWiia TEXHUKU
O0e3omacHocTH Tpu padoTe ¢ J1adOpaTOpHBIM OO0OPYAOBAHUEM; YKa3bIBaTh
NPUHLUIIBL IEHCTBUS IPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JTUHAMOMETD, COOONIAIOIIHNECST  COCY/IBI, OapoMeTrp, pblyar,

NOJBMKHBIA M HEMOJBMKHBIA OJIOK, HAKIOHHAS TUIOCKOCTb; XapaKTepU30BaTh
HNPUHLUIIBL IEUCTBUS U3YUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOI
Ha MX oOmnMcaHus (B TOM 4YHUCIE: MOALIMIHHUKH, YCTPOWCTBO BOJONPOBOJA,
TUJIpaBIMYECKUI MIpecc, MAaHOMETP, BHICOTOMED, MOPIIHEBOW HACOC, ApEOMETD),
UCNOJIb3ysl 3HaHWS O CBOWCTBAaX (PU3MYECKUX SBICHUM U HEOOXOAMMBIE
¢u3nyeckue 3aKOHBI M 3aKOHOMEPHOCTH; MPHUBOJIUTH TPUMEpPHI (HAXOIUThH
uH(pOpMAIIIIO O IPUMEpPax ) MPAKTHUECKOr0 UCIIOIb30BaHUS (PU3NUECKUX 3HAHUI
B TIOBCETHCBHOW JKM3HU JIJIsi OOECTeYeHHs Oe30MacHOCTH TPHU OOpaIEeHUU C



npuOopaMr M TEXHUYECKHMMH YCTPOWCTBAMH, COXPAaHEHUS 3J0pPOBbS U
COOJTFOICHUST HOPM DKOJIOTHYECKOTO TIOBEJICHHS B OKPY KaIOIIEH cpejie;
OCYIIECTBIISITH OTOOP NCTOYHUKOB MH(pOpMaIu B IHTEpHETE B COOTBETCTBUU C
3aJTaHHBIM TTOMCKOBBIM 3aIPOCOM, Ha OCHOBE MMCIOIINXCS 3HAHUHN U MTyTEM
CpaBHEHUS PA3JTUYHBIX HCTOYHUKOB BBIICISATH HHPOPMAIIUIO, KOTOPAs SBIISETCS
IPOTHBOPEUYUBON UITM MOXKET OBITh HETOCTOBEPHOM; HCIIONH30BATh MPH
BBITIOJTHEHUW YYE€OHBIX 3a/IaHU HAYIHO--TIOMYJISIPHYIO JIATEPATYPY
bu3nuecKoro cofepKaHus, CIIPaBOYHBIC MAaTEPHAITBI, pecypchl ceTu MHTepHeT,
BJIQJCTh  NpUEMaMU KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHUS
uHGOpMAaITH U3 OJTHON 3HAKOBOUW CHCTEMBI B JIPYTYIO; CO3/1aBaTh COOCTBECHHBIE
KpaTKHe MUCbMEHHBIC U YCTHBIE COOOIICHHS HAa OCHOBE 2—3 MCTOYHUKOB
uHbopMaIy GU3NIECKOro COAEp>KaHus, B TOM YHCIIe MyOJIUYHO JenaTh
KpaTKHue COOOIIEHUS O pe3ysibTaTaxX MPOEKTOB WM YUeOHbBIX UCCIIEIOBaHUMH,
IpY STOM TPAMOTHO HCTIOB30BaTh H3yUCHHBIN TOHATUHHBIN armapar Kypca
(U3MKH, COPOBOXAATH BBHICTYIUICHHUE MTPE3CHTAIMECH; TIPY BHIMIOJTHCHUN
y4eOHBIX MTPOCKTOB M MCCIICOBAHUN pacpe/IesTh 00SI3aHHOCTH B TPYIINE B
COOTBETCTBHH C ITOCTABJICHHBIMH 3aJ[a4aMH, CJICJNTH 3a BBITIOJHEHUEM IIIaHa
JEHCTBUH, aIcKBAaTHO OIICHWBATh COOCTBEHHBIN BKJIA]T B ICATEIHHOCTH TPYIIIIHI,
BBICTpanBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHUE, YIUTHIBAsI MHECHUE
OKPY’KaIOIIHX.

K koHny oOyuenus B 8 kjacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUMA:
WCIIOJIb30BATh MOHATHS: MACCa U Pa3MePbl MOJIEKYJI, TEIIOBOE ABUKEHHUE aTOMOB
U MOJIEKYJI, arperaTHble COCTOSIHUS BEIECTBA, KpUCTAUIMUECKUE U amop(dHbIe
T€Ja, HACHIIICHHBIN U HEHACBIIICHHBIN Map, BIAKHOCTh BO3AYyXa, TEMIEpaATypa,
BHYTPEHHSII JHEPrus, TEIUIOBOM JBUIaTElb, JJIEMEHTAPHBIA SIIEKTPUUYECKUN
3apsad, DJIEKTPUUYECKOE TMI0JIe, MPOBOJHUKA U JUAIEKTPUKH, IOCTOSHHBIN
ANEKTPUUECKUI TOK, MarHUTHOE TMOJe; pa3iudarh sBJICHUS (TEIUIOBOE
pacliMpeHue W cKaTue, TeIUIonepeaada, TEIUIOBOE PABHOBECHE, CMAauMBAHUE,
KalWJUISIPHBIC SABJICHUSI, UCTIAPEHUE, KOHJICHCALIUS, TIJIABJIICHUE, KPUCTAIIU3alUs
(oTBeplieBaHUE), KUIEHUE, Teruionepeaaya (TerIonpoBOJHOCTb, KOHBEKIIHS,
U3IIy4€HUE), OJJEKTpU3alus Tell, B3aUMOJCHCTBHE 3apsJioB, JIEUCTBUA
3JIEKTPUYECKOTO TOKA, KOPOTKOE 3aMBbIKAHUE, B3aWMOJECHUCTBUE MATrHUTOB,
JICUCTBAE€ MArHUTHOTO TIOJISI HAa IPOBOJHHUK C TOKOM, JJIEKTPOMArHUTHAS
WHAYKIMS) TIO OMHCAHWIO HUX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JaHHOE (PU3MUYECKOE SBIICHHE; PACIIO3HABATH MPOSBIICHUE



U3yYEHHbIX (U3NYECKUX SBJICHUA B OKpYXKAalOUIeM MHpPE, B TOM 4HCIE
dusznyueckue SBIECHUS B MPUPOE: MOBEPXHOCTHOE HATSKEHUE U KANWJUIAPHBIC
SABJICHUS B MPUPOJE, KPUCTAIUIBI B npupone, uznydenue ConHila, 3amep3aHue
BOJOEMOB, MOpCKHE Opu3bl, OOpa3oBaHHE pOCHI, TyMaHa, WHEs, CHera,
ANEKTPUUECKHUE SIBJIEHUS B aTMoc(epe, 3JIEKTPUYECTBO MKUBBIX OPraHU3MOB,
MarHUTHOE noJie 3eMJiu, Aper( MomrocoB, pojib MAarHUTHOTO MOJIS JJI )KU3HU Ha
3emiie, MOJSIPHOE CHUSHUE, NPU 3TOM IEPEBOAUTH IMPAKTHUECKYIO 3a/Jady B
yueOHYI0, BBIIEIATh CYIIECTBEHHbIE CBOICTBa (IpU3HAKK) (PU3UUECKHUX
SIBJICHUM;

ONKCHIBATh HW3YYEHHBIE CBOMCTBA Tell W (PU3MYECKUE SIBICHUS, HCIONb3YS
¢u3znueckre BENMYMHBI (TeMIepaTypa, BHYTPEHHSII SHEPrus, KOJIUYECTBO
TEIUIOThI, yJeJbHasl TEIUIOEMKOCTh BEIECTBA, yJEIbHAas TEIJIOTa IUIaBJICHMUS,
ylenbHas TEeIuioTa napooOpa3oBaHMs, yAelbHas TEIUIOTa CrOpaHWs TOIUIMBA,
KO3(QGUIIMEHT TMOJIE3HOr0 JACWCTBHUA TEIUIOBOM MAaIIUHBI, OTHOCHUTEIbHAs
BJIQXXHOCTh BO3/1yXa, OJJEKTPUYECKUN 3aps], CWIA TOKA, DSJIEKTPUUYECKOE
HanpsDKEHUE, CONPOTHUBIIEHWE MPOBOJHUKA, YJEIbHOE  CONPOTUBIICHUE
BEIIECTBA, paboTa ¥ MOIIHOCTh BJIEKTPUYECKOTO TOKA), MpPH OIMHCAHUU
OPAaBWIBHO TPAKTOBaTh (PU3MYECKUA CMBICI  HMCIOJB3YEMbIX  BEIUYMH,
0003HAaYeHUsT W €IUHMIBl (U3MYECKUX BEIUYUH, HAXOAUTh (QOPMYIIbI,
CBA3BIBAIOLIME JAHHYI (PU3MYECKYI0 BEIMYMHY C JAPYTMMH BEIUYMHAMM,
CTpOUTHh TpaUKH HW3YYEHHBIX 3aBUCHUMOCTEH  (U3MUECKUX  BEIUYHH;
XapaKTepU30BaTh CBOMCTBA TeJ, (PU3UUYECKHE SBJICHUS U MPOLIECCHI, UCTIOIb3YS
OCHOBHBIE TIOJIO)KEHUSI  MOJIEKYJISIPHO--KMHETUYECKOM TEOPUM  CTPOEHUS
BEIIECTBA, MPUHIUI CYNEPIO3UIUHU oJIeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
coxpaHeHus 3apsiia, 3akoH OMa 1151 ydacTka 1enu, 3akoH [ xoyns—JIeHna, 3akox
COXpaHEHUs! HEPIruH, MPHU 3TOM JaBaTh CIOBECHYIO (DOPMYJIMPOBKY 3aKOHA U
3alMChIBATH €r0 MaTEeMaTHYECKOE BbIpaXXEHHE; OOBACHATH (DU3UUECKHUE
IIPOLIECCBI M CBOMCTBA TeEN, B TOM YHUCIE M B KOHTEKCTE CHTyalHH
PAKTUKO-OPUEHTUPOBAHHOIO XapAKTepa: BBISABIATH MPUUNHHO-CIEACTBEHHBIE
CBSI3U, CTPOUTH OOBSCHEHHWE M3 1—2 JIOTMYECKHX IIaroB ¢ omnopod Ha 1-2
U3YUYEHHBIX CBOMCTBA (DU3MYECKUX SIBICHUH, (PUINUYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH; pemarh pacu€THbie 3aaud B 2—3 JEUCTBUS, HCIONb3YS
3aKOHBI U (HOPMYJIbI, CBSI3bIBaIOIIME (PU3NUECKUE BETMUMHBI: HA OCHOBE aHAJIU3a
yCIIOBUS 33/1a4d 3alKChIBATh KPATKOE YCJIOBHUE, BBISBISTH HENOCTATOK AAHHBIX
JUISL pellieHusl 3a7auyd, BbIOMpaTh 3aKOHBI U (POPMYIbI, HEOOXOIUMbIE IS €€
pelleHMsl, MPOBOAMTH pacyéTbl M CPAaBHUBATH IOJYYEHHOE 3HAYEHUE
¢u3nyeckoil BENTWYMHBI C HM3BECTHBIMU JaHHBIMHU; PACIIO3HABATH MPOOJIEMBI,



KOTOpbIE MOXXHO pEIIUTh NpU MOMOIIM (U3UYECKUX METOJO0B, HUCHOIb3Ys
OIMKMCAHHUE UCCIIEIOBAHMS, BBIICISTH MPOBEPSIEMOE MPEANOI0KEHNE, OLIEHUBATh
PAaBUWIBHOCTD MOPsIIKA IPOBEJICHUS UCCIIE0BAHMS, 1€TaTh BHIBOJIbI;

MIPOBOJUTH ONBITHl MO HAOJIOACHUIO (PU3NYECKUX SIBICHUN WU (PU3NYECKUX
CBOMCTB TeJl (KanWUISApHBIE SBJICHUS, 3aBUCUMOCTb JAaBJICHHUS BO3AYyXa OT €ro
00BbEMa, TeMIeparypbl, CKOPOCTH MPOLECCAa OCTHIBAHUSA W HArpeBaHUs IPHU
U3JIy4YE€HUU OT I[BETA W3JIy4arollei (MOronaroileil) moBepXHOCTH, CKOPOCTh
UCIIApEHMsI BOJABI OT TEMIIEPATypbl >KUIKOCTH W IUIOAAU €€ IOBEPXHOCTH,
AIEKTPU3AIMS TNl U B3aUMOJICUCTBHUE AIEKTPUUECKUX 3apsJI0B, B3aUMOICICTBUE
NOCTOSIHHBIX ~MAarHUTOB, BHU3YyalW3allMsi MAarHUTHBIX TIOJEed MOCTOSIHHBIX
MarHuToOB, JEHCTBUS MArHUTHOTO MOJS HAa MPOBOJHUK C TOKOM, CBOMCTBa
AJIEKTPOMAarHuTa,  CBOWCTBA  AJIEKTPOJBUTATENII  MOCTOSHHOIO  TOKA):
(opMynHpoOBaTh MPOBEPSIEMBbIE MPEANOIOKEHUSA, COOMpPATh YCTAaHOBKY U3
NPEIOKEHHOTO0 000pY/IOBaHUs, OMUCHIBATh XOJA OMNbITa M (POPMYIUPOBATH
BBIBOJIbI; BBIMOJHATH NPSIMbIE U3MEPEHUS TEMIIEPATYPbl, OTHOCUTEIBbHOU
BJIQYKHOCTH BO3/1yXa, CHJIbl TOKA, HANIPSDKEHUSI C MCIOJIb30BAaHUEM AHAJIOTOBBIX
npuOOpOB W JAaTYMKOB (PU3MYECKUX BEJIUYUH, CPABHUBATH PE3YJbTAThI
U3MEpEeHUN C Yy4€TOM 3aJaHHOW AaOCONIOTHOM MOTPENIHOCTH; MPOBOIAUTH
UCCJIEIOBAHNUE 3aBUCUMOCTH OJHON (DM3MYECKOW BEIMYMHBI OT JPYro c
UCIIOJIb30BAHUEM  MPSAMBIX  M3MEPEHH  (3aBHCHUMOCTb  CONPOTHUBJICHUS
IPOBOJHUKA OT €ro JUIMHBI, IUIOIIAJHM IONEPEYHOr0 CEYEHHsS] U YJIEIbHOIrO
CONPOTHUBJICHUS BEIIECTBA IPOBOJAHUKA, CUIIBI TOKA, UYLIEr0 Yepe3 MPOBOIHHUK,
OT HamNpsKEHHWsT Ha MPOBOJHUKE, HCCIEIOBAHUE IIOCIEAOBATEIBHOIO H
napajjieIbHOr0 COEAMHEHUM MPOBOJHMUKOB): IJIAHUPOBATH HCCIIEIOBaHUE,
coOupaTh YCTAHOBKY M BBIMOJIHATH U3MEPEHUSI, CIEAYs MPEJI0KEHHOMY IIJIaHy,
(¢ukcupoBaTh pe3ynbTaThl MOTYYEHHOM 3aBUCUMOCTH B BHJIE TaONHIl H
rpauKoB, JelaTh BBIBOABI [0 pPeE3yJbTaTaM HCCIEAOBAHUS; IPOBOIUTH
KOCBEHHbBIE HM3MEpPEHUs (U3NYECKUX BeIUYHMH (yIeiabHas TEIUIOEMKOCTD
BELIECTBA, CONPOTUBJIEHUE MTPOBOJHMKA, pad0Ta U MOIIHOCTh 3JIEKTPUUYECKOT O
TOKa): IJIAaHUPOBATh U3MEPEHMsI, COOMpaTh SKCHEPHUMEHTAIbHYIO YCTaHOBKY,
ciaenys MPENI0KEHHONM HMHCTPYKIMH, W BBIYUCIATh 3HAUYEHHE BEJIUYHHBI,
coO0aTh TpaBWJIa TEXHUKU O€30MacHOCTU mpu paboTe ¢ jJabopaTopHBIM
000py0BaHUEM; XapaKTEPU30BATh MPUHIMUIIBI IEUCTBHS U3yUYEHHBIX MPUOOPOB
U TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX ONUCAaHUA (B TOM YHCIIE: CUCTEMaA
OTOIUIEHUS] JJOMOB, TMIPOMETp, MapoBas TypOWHA, aMIIEPMETP, BOJBTMETD,
CYETUMK  DJIGKTPUYECKOW  BHEPrUM,  DJIEKTPOOCBETUTENIbHBIE  MPUOOPHI,
HarpeBaTelbHbIC AIIEKTPOTIPUOOPHI (mpumepsl), AIEKTPUYECKUE



OPEJOXPaHUTENN, BJIEKTPOMAarHuT, 3JIEKTPOJBUTATENb IOCTOSHHOIO TOKa),
UCMOJIb3ysl 3HaHWS O CBOWCTBAaX (PU3MYECKUX SBICHUM W HEOOXOAMMBIE
du3znUecKre 3aKOHOMEPHOCTH; pACIIO3HABATH MTPOCTHIE TEXHUUYECKUE YCTPOUCTBA
U U3MEpHUTEIbHBbIE MPHOOPHI MO CXeMaM M CXEMaTHYHBIM pPHCYHKaM
(KUJKOCTHBI TEPMOMETp, TEPMOC, TICUXPOMETP, TUTPOMETP, ABUTATENb
BHYTPEHHETO  CrOpaHHs, OJJEKTPOCKOI, peocTaT), COCTaBISATH  CXEMBI
ANEKTPUUECKUX IIENel C MOCIEN0BATEIbHBIM U IMapauIEIbHbIM COEAUHEHUEM
AJIEMEHTOB, pa3uyas YCIOBHbIE OOO3HAUEHUS DJIEMEHTOB 3JIEKTPUUYECKHUX
LICTICH;

NPUBOAUTH MPUMEPHI (HAXOAUTH MUHPOPMALIMIO O MPUMEpax) MPaKTUYECKOIo
UCTIOBH30BaHUS (PU3MUECKUX 3HAHUN B MOBCETHEBHOM KHU3HU I 00ECTICUeHUS
0€30MacHOCTH MpHU OOpAILlEHUH ¢ MPUOOpPaMU M TEXHUYECKHUMH YCTPOWCTBaMH,
COXpaHEHUsl 3[I0pOBbA U COOJIOJEHUS HOPM 3KOJOTMYECKOro IMOBEIACHUS B
OKpYXaIoIel cpefie; OCYIIECTBIATh TMOWUCK WHGOpMAIMu  (HU3HIECKOTO
conepkanusi B lHTepHeTe, Ha OCHOBE MMEIONINXCS 3HAHUM U MyTEM CpaBHEHUS
JIOTIOJIHUTENBHBIX HCTOYHUKOB BBLACIATh HMH(OPMAILNIO, KOTOpasl SIBISETCS
OPOTUBOPEUYMBONM WJIM MOXET OBbITh HEAOCTOBEPHOH; HCHOJIB30BaTh IpU
BHIMIOJTHEHUN ~ YY4E€OHBIX  3aJaHUil  HAYYHO--TIONMYJSPHYIO  JINTEPaTypy
¢u3nyeckoro comepikaHus, CIpaBOYHbIE MaTepPHAIIbl, pecypchl cetu MHaTepHer,
BJa/IeTh MpUE€MaMy KOHCIIEKTUPOBAHUS TEKCTa, peoOpa3oBaHusl HHPOPMAITUU
U3 OJTHOW 3HAKOBOM CHCTEMBI B IPYTYIO; CO3/1aBaTh COOCTBEHHbIE MUCbMEHHBIE U
KpaTKHE YCTHBIE cOOOmeHus, o0000mas WHHOPMAIMIO U3 HECKOJIbKUX
UCTOYHHUKOB (PU3UUECKOr0 COAEp KaHUSA, B TOM YHCIE MyOJIUYHO MPEICTaBIATh
pe3ysbTaThl MPOEKTHOM WIJIM MCCIEI0BAaTENbCKOM JIEATENbHOCTH, MPU 3TOM
IPaMOTHO HCIIOJIb30BaTh W3YUYCHHBIH MOHATUHHBIM anmapar Kypca (U3HKH,
COMPOBOX/IATh BBICTYIUICHWE TPE3CHTAIlMEi; TMPU BBITOJTHEHUN YYEOHBIX
IPOEKTOB U MCCIIEN0BAaHUMN (PU3NUECKUX TPOLECCOB paclpeaeisTh 00s13aHHOCTH
B Tpynme B COOTBETCTBHU C TIOCTAaBICHHBIMU 3a/ladyaMH, CIEAWTH 3a
BBIMIOJTHEHUEM IIJIaHa JACUCTBUIA M KOPPEKTHUPOBATh €ro, aJeKBATHO OLIEHUBATh
COOCTBEHHBIN BKJIaJ B JIEATEIBHOCTh IPYIMIbI, BHICTPAUBATh KOMMYHUKATUBHOE
B3aMMO/ICHCTBUE, IPOSBIISIS TOTOBHOCTh pa3peliaTth KOH(QIUKTHI.

K koHiy oOyuenus B 9 kjacce IpeIMETHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJIKHBI OTPaXXaTh CPOPMUPOBAHHOCTD Y 00YHAIOIIUXCSI YMEHMIA:
UCIIOJIb30BaTh MOHSATHS: CUCTEMA OTCUETa, MaTepUalIbHAsl TOYKA, TPACKTOPHUS,
OTHOCUTENBHOCTh ~ MEXaHUYECKOTO  JIBWKEHHs, Jedopmanms  (ymnpyras,
IUTACTHYECKAsl), TPEHUE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTb U



Heperpy3Kku, LEHTP TSKECTH, aOCOIIOTHO TBEPAOE TEIO0, LEHTP TAKECTU
TBEPAOrO0 Teja, pPaBHOBECHE, MEXaHUYECKHWE KOieOaHWsT W BOJHBI, 3BYK,
uHGpa3ByK U YIbTPa3BYK, AJEKTPOMArHUTHBIE  BOJIHBI, IKasa
AJIEKTPOMArHUTHBIX BOJH, CBET, OJIM30PYKOCTh M JAlIbHO30PKOCTh, CIEKTPBI
UCIyCKaHUsl W TOIJIOLIEHUsA, anbda-, O0erta- M raMMa-u3JIy4eHHs, H30TOIIbI,
g/iepHasl dHEpreTUKa; pa3jauyarh SIBICHUS (PAaBHOMEPHOE U HEPaBHOMEPHOE
IPSMOJIMHENHOE JBWKEHUE, DPABHOYCKOPEHHOE NPSIMOJIMHENHOE JBHKCHMUE,
cBOOOIHOE TAaJCHHE TeJ, paBHOMEPHOE [BIJKEHHE 110 OKPYKHOCTH,
B3aMMOJICHCTBUE TeJ, PEaKTUBHOE JABI)KEHUE, KojeOaTenbHOe JBHKEHUE
(3aTyxarolue U BBIHYXJCHHbIE KOJIEOAHUs), PE30HAHC, BOJIHOBOE JIBHIKEHHE,
OTPAXXEHHE 3BYKA, MPSAMOJIMHEHMHOE paCIpPOCTPAHEHUE, OTPAKEHUE U
PEIOMJIEHUE CBETA, MIOJTHOE BHYTPEHHEE OTPAXKEHUE CBETA, Pa3I0kKEHUE 0€I0ro
CBETA B CHEKTP M CIOXEHHE CHEKTPAJbHBIX IIBETOB, IUCIEPCHSA CBETA,
€CTECTBEHHAsl paJMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEMYATOrO CIEKTpa
U3JIy4EHUs1) MO OINMCAHUI0 MX XAPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIMX JIaHHOE (PU3UUECKOEe SIBJICHHE;, paclo3HaBaTh MPOSBICHUE
U3YUEHHBIX (PU3MYECKUX SBICHUH B OKpyXarouiemM Mupe (B TOM 4YHCIe
dbusznueckue sBICHUS B MPUPOJAE: MPWIUBHI W OTJIUBBI, JBUKEHUE IUIAHET
ConHEeYHON CUCTEMBI, PEAKTUBHOE JIBUKEHUE )KUBBIX OPTaHU3MOB, BOCIIPUATHE
3BYKOB )KMBOTHBIMU, 3€MJIETPSACEHHE, CEHCMUYECKNE BOJIHBL, IlyHAMU, 3X0, LIBETA
TE€J, ONTUYECKUE SIBJIICHUSA B NPUPOJE, OMOJOrMYECKOe IEHCTBHUE BHIMMOIO,
yIAbTPaQHUOIETOBOTO U PEHTTCHOBCKOTO  W3JIYyYEHUH,  €CTECTBEHHBIN
PaIMOAKTUBHBIM  (OH, KOCMHYECKHE JIy4d, pPAJAHNOAKTHUBHOEC W3ITyYCHUE
IIPUPOAHBIX MHUHEPAJIOB, NCHUCTBUE PAJWOAKTUBHBIX W3JIy4CHUN HA OPraHU3M
YesioBeKa), Mpy 9TOM MEPEBOIUTH MPAKTUYECKYIO 33/1a4y B YU€OHYIO, BBIJICIATh
CYILIECTBEHHbIE CBOWCTBA (MPU3HAKH) (PU3MUECKUX SBJICHUMN; ONUCHIBAThH
U3y4YCHHbIE CBOMCTBA Tell W (PU3MUYECKHE SBJICHMS, HCIIONIb3Ys (PU3HUECKHE
BEIUYMHBI (CpEelHsSII W MIHOBEHHAash CKOpPOCTh Tela MpU HEPABHOMEPHOM
JIBWKECHUH, YCKOPEHUE, NIEPEMEIIEHHUE, ITyTh, YIJIOBAs CKOPOCTh, CHJIA TPEHMS,
CWJIa YNPYTrOCTH, CWJIa TSKECTH, YCKOPEHHWE CBOOOIHOIO MaJeHHs, BEC Tena,
UMIyJIbC TENa, HUMITYJbC CHJIbI, MEXaHW4yeckas padoTa W MOIIHOCT,
NOTEHUMAJbHAST JHEPrusl Tena, MOAHITOrO HaJl TOBEPXHOCTHIO 3EMIIH,
NOTEHUMAJbHASI SHEPTUsl CXKATOW MPY>KUHBbI, KHHETUYECKAasi HHEPTHsl, MOJHas
MEXaHH4YecKasi DJHEprus, IepuoJ MW 4YacToTa KoyieOaHWid, JIMHA BOJIHBI,
IPOMKOCTh 3BYKa U BBICOTAa TOHA, CKOPOCTb CBETA, MOKA3aTENlb MPEIOMIICHUS
Cpelbl), TpH OMNHCAHUM MPABUIBHO TPAKTOBAaTh (PU3UYECKUH  CMBICIT
UCTIONB3YEMBbIX BENHYMH, OOO3HAYCHHS] M EAMHMIBI (U3HUECKUX BEJIHYMH,



HaXOAUTh (POPMYIIbI, CBSA3BIBAIONIUE TAHHYIO (PH3NYECKYIO BETUYHHY C APYTUMHU
BEIUYMHAMH, CTPOUTh TpaduKku U3YYEHHBIX 3aBUCUMOCTEH (U3UUYECKUX
BEJINYWH;

XapaKTepru30BaTh CBOICTBA Tell, (DU3UUYECKUE SIBJIECHUS U MPOLECCHI, HCTIONb3YS
3aKOH COXPAHEHWs JHEPruu, 3aKOH BCEMUPHOrO TATOTEHUs, MNPUHIUI
CYNEPIO3ULIMA CWJI, PUHUHUIT OTHOCUTENbHOCTH ['anmunes, 3akoHsl HbroToHa,
3aKOH COXPaHEHUs HMIIYJIbCa, 3aKOHBl OTPAXEHUS W TNPEIOMIICHHS CBETA,
3aKOHBI COXPAaHEHHMsI 3aps0BOTO U MACCOBOI'O YMCEN IIPU SAEPHBIX PEAKLUSAX,
Opy 5TOM J1aBaTh CJIOBECHYIO (OPMYIHUPOBKY 3aKOHA W 3alKCHIBATH €rO
MaTEMaTUYECKOE BbIPAKEHUE;

OOBSCHATH (PU3UUECKHUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YUCJIE U B KOHTEKCTE
CUTYalHi IPAKTUKO-OPUEHTUPOBAHHOT O XapakTepa: BBISIBIISATD
NPUYUHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTHh OOBSICHEHHWE U3 2—3 JIOTUYECKHX
maroB ¢ oOmnopod Ha 2-3 U3Y4YEHHBIX CBOWCTBA (U3MUYECKHUX SIBJICHU,
¢u3nUecKMX 3aKOHOB WJIM 3aKOHOMEpPHOCTEH; pemiaTh pacyéTHbIC 3aJlayu
(omuparouuecs Ha CUCTeMY U3 2—3 ypaBHEHMIT ), UCTIONIB3YS 3aKOHBI U (POPMYIIBI,
CBA3BIBAIONIME (PU3NYECKHE BEJIIMYMHBI: HA OCHOBE aHaJIM3a YCJIOBUS 3aJlayu
3alKMChIBATh KPAaTKOE YCJIOBHUE, BBIABIATH HEAOCTAIOIIME WM H30BITOUHBIE
JaHHbIe, BBIOMpPATh 3aKOHbI U (OPMYJbl, HEOOXOIMMBIE [JIsl pEUIeHUs,
OPOBOJUTH PAaCUYEThl M OLEHUBATHh PEATUCTUYHOCTh IMOJYYEHHOTO 3HAYEHHS
(u3nUecKoil BETHMUNHBL;, pACIIO3HABATH IPOOJIEMBI, KOTOPBIE MOKHO PEIIUTh MPU
HOMOIIN (PU3NYECKUX METO/I0B, UCIOB3Ysl ONUCAHUE HCCIEA0BaHNUs, BIIACIATh
IpOBEpsIEMOE MPEATNOI0KEHNUE, OIEHUBATH MPABUIILHOCTH MOPSIIKA TPOBEICHUS
UCCJIeIOBAHUS, JIENIaTh BBIBOJIbI, HHTEPIIPETUPOBATH PE3YNIbTATHl HAOIIOACHUMN U
OTBITOB; TMPOBOJUTH OMBITHl MO HAOTIOJEHUIO (U3HUECKUX SBICHUW WU
(¢u3nyecknx CBOMCTB Tell (M3ydeHHE BTOpOro 3akoHa HproTOHa, 3aKoHa
COXpaHEHUs SHEPIHH, 3aBUCUMOCTb ITEPHOJ1a KOJI€OaHUH MPY>KMHHOTO MassiTHUKA
OT MaccChl Ipy3a U )KECTKOCTH MIPYKUHBI U HE3aBUCUMOCTb OT AMIUIATYAbI MAJIbIX
KoJeOaHul, NpPSIMOJIMHENHOE paclpOCTPAHEHHE CBETa, Pa3lIoKEHUE Oenoro
CBETa B CIEKTP, U3YUYEHUE CBOMCTB U300paKEHUS B IUIOCKOM 3€pKaJjie U CBOICTB
U300paKeHUs TpeIMeTa B coOuparolied JMH3e, HAONIOJCHHE CIUIOIIHBIX U
JMHENYaThIX CIEKTPOB M3JIYYEHHMSI): CAMOCTOSTENBHO COOMpPATh YCTAaHOBKY W3
U30bITOYHOTO HAOOpa 000pyA0BaHUs, OMUCHIBATH XO/ OIbITA U €r0 PEe3yJIbTaThl,
(opMynHpOBaTh BBIBOABI, MPOBOJUTH MPU HEOOXOJUMOCTH CEpPHUIO0 MPSMBIX
U3MEPEHUI, ONpEeeNssi CpeHee 3HaUYCHHE HU3MEpseMOl BenU4HHbI ((OKyCcHOE
paccTosiHuE COOMpPAIOIIeH JIMH3bI), 000CHOBBIBATH BHIOOP Ccrioco0a m3MepeHHUs
(M3MepUTENBHOTO MPUOOpPa);



MPOBOJIUTh ~ MCCIICIOBAHWE  3aBUCUMOCTEH  (DH3WYECKMX  BEIMYUH €
WCITOJIb30BAaHUEM MPSIMBIX M3MEPEHHM (3aBUCHMOCTb MYTH OT BPEMEHH IPH
PaBHOYCKOPEHHOM JIBMKEHWUU 0€3 HadaJlbHOW CKOPOCTH, Nepuojaa KojeOaHui
MaTeMaTHYECKOr0 MasTHUKA OT JJIMHBl HUTH, 3aBUCHUMOCTH YyTria OTPa)KECHUS
CBETa OT yIUIa MaJeHUs W yrja MPeJoOMJICHUS OT yrila MajJeHusl): MIaHUpOBaTh
UCCJIEJIOBAaHUE, CAMOCTOATEIBHO  CcOOMpaTh  YCTaHOBKY, (DUKCHpPOBATH
pe3yAbTaThl MOJYYEHHON 3aBUCUMOCTU (DU3UYECKUX BEJIIMUUH B BUE TAOJIUIl U
rpadMKoOB, JCNaTh BBIBOJALI II0 pe3yJbTaTaM HCCICIOBAaHMS; IPOBOJIUTH
KOCBEHHBIC M3MEPECHUS (PU3UISCKUX BEIMYHUH (CPEIHSSI CKOPOCTh M YCKOPCHHE
TeJla TMPU PaBHOYCKOPEHHOM JIBH)KCHHH, YCKOPEHHE CBOOOJHOrO IaJICHMUS,
KECTKOCTh TNPYKUHBI, KOIPPUIMEHT TPEHUS CKOJBXKEHHS, MeXaHW4decKas
paboTa W MOIIHOCTh, YacTOTa W TMEPHUOJ| KOjeOaHUNW MaTeMaTH4YEeCKOro u
OPY>)KUHHOTO  MAasiTHUKOB,  ONTHYECKas cujia  coOuparomied  JIMH3HI,
paauoOaKTUBHBIN ¢doH): IJIAaHUPOBATh U3MEPEHUS, cooupaThb
AKCIEPUMEHTAJIbHYI0O  yCTAHOBKY M  BBINIOJHATH  HM3MEPEHHs,  CIEAys
PEIOKEHHON MHCTPYKITUH, BEIYMCIIATH 3HAUCHUE BETUIMHBI M aHATU3HPOBATH
MOJIyYCHHBIE PE3YJbTaThl C YYETOM 3aJaHHOW IMOrPEHIHOCTH W3MEPEHUI;
coOJro1aTh TpaBWja TEXHUKU OE€30MAaCHOCTH IMpU padore ¢ 1abopaTOpHBIM
0o00Opy/IOBaHUEM; pa3jinuyaTh OCHOBHBIE MPU3HAKU HM3YYEHHBIX (DUINUECKHUX
MOJIJIeH: MaTepuaabHasi TouKa, aOCOMIOTHO TBEPIOE TEI0, TOUCUHBIN UCTOUHUK
CBETa, Jy4, TOHKAas JIMH3a, IUJIAHETapHAas MOJeJIb aToMa, HYKJIOHHAs MOJIEJb
ATOMHOTO S/Ipa; XapaKTEPU30BaTh IPUHITUIIBI JIEHCTBUS U3yUYCHHBIX PUOOPOB U
TEXHUYECKUX YCTPOMCTB C OMOPOM Ha MX OMHMCAHUS (B TOM YHUCJIE: CIIUIOMETP,
JATYUKH TIOJIOXKEHUS, PACCTOSHHS W YCKOPEHHS, pakKeTa, 3XOJIOT, OYKH,
nepuckor, ¢oroarnmapar, ONTHUYECKHE CBETOBOJIBI, CIIEKTPOCKOTM, JIO3UMETD,
Kamepa BuiibcoHa), MCHoNb3ysl 3HAHUS O CBOMCTBaX (DM3MYECKHUX SIBJICHUU H
HE0OXouMbIe (HPU3NYECKUE 3aKOHOMEPHOCTH;

UCIIOb30BaTh CXEMbl U CXEMAaTUYHBbIE PUCYHKH M3YYEHHBIX TEXHUYECKUX
YCTPOUCTB, U3MEPUTEIBHBIX MPUOOPOB U TEXHOJIOTMUECKUX MPOIECCOB MPHU
pereHnd y4eOHO--TTPaKTHISCKUX 3a/1a4, ONTHYECKUE CXEMBI I ITOCTPOCHUS
M300pakeHUH B TUIOCKOM 3€pKalie M COOHUPAIOINICH JIMH3E; TPUBOIUTH ITPUMEPHI
(HaxoauTh WHGOOPMAIMIO O TMPHUMEpPaxX) MPAKTUYECKOTO HCIOIb30BAHUS
(bU3MYECKUX 3HAHWM B TIOBCEIHEBHOM KU3HM JUIsl oOecredeHnus O0e30MacHOCTU
npu OOpallleHHH ¢ MpUOOpaMu U TEXHUUYECKUMH YCTPOWCTBAMU, COXPaHEHUS
3I0POBbSI U COOJIIOJICHUSI HOPM SKOJOTMUYECKOIo TMOBEJICHUS B OKpYKarouien
cpene;



OCYIIECTBJIATh MOUCK HH(pOpManuu (QuU3M4ecKoro coiepxanus B VHTepHeTe,
CaMOCTOSITENILHO (POPMYJIUPYS TIOMCKOBBIN 3aIIPOC, HAXOAUTD ITYTH ONpEAeTICHUS
JIOCTOBEPHOCTH MOJYy4YE€HHON MH(pOpMAIMM Ha OCHOBE HMMEIOIIMXCS 3HAHUU U
JOTIOJIHUTENIBHBIX NCTOYHUKOB;

UCIIOJIb30BaTh MpU BBHIMNOJIHEHUU YYEOHBIX 3a/laHUl HayYHO--TIOMYJISIPHYIO
AUTEpaTypy GU3NUECKOTO COAEpKAHUs, CIIPAaBOYHBIE MAaTEPHUAIIbl, PECYPCHI CETH
WuTepHer, BiIaaeTh npuéMaMu KOHCIEKTHPOBAHMSA TEKCTa, MpeoOpa3oBaHUS
UH(pOpMaIUU U3 OJHOM 3HAKOBOW CHCTEMBI B APYT'YIO; CO3/1aBaTh COOCTBEHHbIE
NUCbMEHHBIE U YCTHBIE COOOIIEHUS HAa OCHOBE MH(OpPMALMU U3 HECKOJIBKHX
UCTOYHUKOB (DU3UYECKOrO collep KaHMsl, MyOJIMYHO MPEJCTABIATh PE3YyIbTaThI
IPOEKTHOM WM HCCIEAOBATEIbCKON NEATENbHOCTH, NPU 3TOM TI'PaMOTHO
UCII0JIb30BaTh U3yYEHHBIN MOHATUNHBIN anmapaT U3y4aeMoro paszaena GU3sukua u
COIIPOBOX/IATh BBICTYIUICHUE IPE3EHTALUEN C YIETOM OCOOEHHOCTEN ay IUTOPUHU
CBEPCTHHKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7/ KIIACC
DJIEeKTPOHHBbIE
KonunuecTBo yacos (undposbIe)
Ne HaumeHnoBaHue pa3/ies1oB U TeM
n/n MPOrpaMmMbl
Konrpoibubie IIpakTuyeckue o0pa3oBaTe/ibHbIE
Bcero padoThI padoThI pecypchl
Pasnen 1. @usuka u e€ posib B NO3HAHUM OKPY/KAIOLIEr0 MUpPa
bu6mmoreka [IOK

11 PH3HKa - HAYKa O IPHPOIE 2 0 0 https://m.edsoo.ru/7f416194
12 5 0 0 but6mmoreka [IOK

' ®duU3nveCcKue BETUUNHBI https://m.edsoo.ru/7f416194
13 2 0 1 bubmuorexa [IOK

' EcTecTBeHHOHay4HBIN METO/1 IO3HAHUS https://m.edsoo.ru/7f416194

6

Hroro no pazneny

Pa3znea 2. IlepBoHayajibHbIE CBeIeHUS O CTPOEHUH BelllecTBA
21 1 0 1 bu6mmoreka [IOK

' Crtpoenue BelecTa https://m.edsoo.ru/7f416194
29 JIBr>keHue U B3aUMOJICIICTBHE YaCTHIL 5 0 1 but6mmoreka [IOK

' BEILECTBA https://m.edso00.ru/7f416194
23 2 1 1 bubmuorexa [IOK

AFpeFaTHBIe COCTOSAHHNA BE€IICCTBA

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
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Wrtoro no pazneny

Pazpgen 3. /IBu:xkeHne v B3auMo/ieiicTBUE TeJl

31 3 bubnmoreka [IOK
' MexaHn4ecKoe JBUKEHHNE https://m.edsoo.ru/7f416194
3.2 4 bubmuorexa [IOK
' Wueprus, macca, TUIOTHOCTh https://m.edsoo.ru/7f416194
33 Cuia. Bune! cun 14 but6mmoreka [IOK
https://m.edsoo0.ru/7f416194
Utoro no pazneny 21
Paznen 4. /laBienue TBEPABIX TeJl, )KUAKOCTE U ra3oB
41 Haenenue. Ilepenaua paBiaeHust TBEPIBIMU 3 bubmuorexa [IOK
' TeJaMH, JKUIKOCTIMHU U Ta3aMHu https://m.edso0.ru/7f416194
492 5 butmmoreka [IOK
' JlaBieHue KuJIKOCTH https://m.edso00.ru/7f416194
43 6 bubmuorexa [IOK
' ATMoOcdepHOe 1aBlIeHIe https://m.eds00.ru/7f416194
44 JelicTBHE )KUJKOCTHU U T'a3a Ha MOrPYKEHHOE B 7 bubnmnoreka [JOK
' HHUX TEJIO https://m.edso0.ru/7f416194
21

Hroro no pazneny

Pazgea S. Pabora 1 MOIIHOCTH. JHEPrus



https://m.edsoo.ru/7f416194
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51 3 0 1 but6mmoreka [IOK

' PaboTa 1 MOIIHOCTH https://m.edso00.ru/7f416194
59 5 0 1 bu6mmorexa LIOK

' IIpocThie MEXaHU3MBI https://m.edsoo0.ru/7f416194
53 4 1 0 bubmuoreka [IOK

' MexaHuueckas YHeprust https://m.edsoo.ru/7f416194

12

Hroro no pazneny

PesepBHOE BpeMs 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 15

8 KJIACC

DJIeKTPOHHbIE
Kosan4yecTBo yacos (unposbIe)
Ne ni/m HaumeHoBaHue pa3ienoB U TeM
NMPorpamMMmblI
Konrtpoabnbie IIpakTuuyeckue o0pa3oBaTe/bHbIE
Bcero padoThbI padoThI pecypcbl

Paznen 1. TensioBble siBaeHUs
11 ; 0 0 bub6mmoreka [IOK

' CrpoeHne u cBOWCTBa BELIECTBA https://m.edsoo.ru/7f4181ce
12 21 1 5 but6mmoreka [IOK

' TernoBsle MPOLECCHI https://m.edsoo.ru/7f4181ce

28

Utoro no pazneny

Paznen 2. DyiekTpryeckue ¥ MATHUTHbBIE SIBJICEHUS



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f4181ce
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DIIeKTpUUYECKHE 3apsi/ibl. 3apsHKEHHBIC Tea U bu6mmoreka [JOK
2.1 . 7 0 1
X B3anUMOIeliCTBUE https://m.edsoo.ru/7f4181ce
29 20 1 7 but6mmoreka [IOK
' [TocTOSIHHBIN 2IEKTPUIECKANA TOK https://m.edsoo.ru/7f4181ce
23 6 1 15 bubmuorexa [IOK
MarHuTHbI€ SIBICHUS https://m.edsoo.ru/7f4181ce
24 4 0 0 but6mmoreka [IOK
' DneKTpoOMarHuTHast UHAYKINS https://m.edsoo.ru/7f4181ce
37
Utoro no pazneny
PeszepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O0 68 3 14.5
I[TPOT'PAMME
9 KJIACC
DJIEeKTPOHHBIE
KoauuecTBo yacoB (ungpoBbIe)
HaumeHoBaHMe pa3iesioB U TeM
Ne ni/m
NMPOrpamMMmblI
KonTpoabubie| IIpakruyeckue o0pa3oBaTejibHbIE
Bcero padoTbI padoThI pecypcbl
Paznen 1. Mexanuveckue siBJIeHUS
MexaHn4eCcKoe IBUKEHNUE U CTIOCOOBI €T0 but6mmoreka [IOK
1.1 10 0 1
OIHUCAHUS https://m.edsoo.ru/7f41a4a6
12 20 1 3 bubmuorexa [JOK

BsaunMoneiicTBue Te

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



https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
https://m.edsoo.ru/7f4181ce
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bu6mmoreka [IOK

13 3aKOHBI COXpaHEHUs 10 https://m.edsoo.ru/7f41a4a6
Hroro mo pazueny 40
Pa3znen 2. Mexanudeckne KoJje0aHUs U BOJTHBI
21 5 bu6mmoreka [IOK
' MexaHn4eckue KoJieOaHus https://m.edsoo.ru/7f41a4a6
29 8 bubmuorexa [IOK
' MexaHu4eckue BOIHBI. 3BYK https://m.edsoo.ru/7f41a4a6
15

Hroro no pazneny

Pa3zpgen 3. DileKTpOMArHuTHOE MOJIE U 3JIEKTPOMATHUTHBIE BOJIHBI

31 DNEeKTpOMarHuTHOE oJie " 6 bu6nuorexa [LIOK
' 3JIEKTPOMArHUTHBIE BOJTHBI https://m.edsoo.ru/7f41a4a6
6
Hroro no pazneny
Pasnen 4. CBeroBble ABICHUS
41 6 but6mmoreka [JOK
' 3aKOHBI pacCIpOCTPAHEHUS CBETA https://m.edsoo.ru/7f41a4a6
492 6 but6mmoreka [IOK
' JInH3BI 1 onTHYECKUE TPUOOPHI https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.3 PaznosxeHnue 6e0ro cBeTa B CIIEKTP 3 https://m.edso0.ru/7f41a4a6
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Hroro no pazneny

15

Pasznen 5. KBanToBbIe IBJICHUA

51 4 1 butmmoreka [JOK
' Hcnyckanue v noriomeHue ¢BeTa aToMoM https://m.edsoo.ru/7f41a4a6
59 6 1 bubmuorexa [IOK
' CtpoeHue aTOMHOTO sipa https://m.edsoo.ru/7f41a4a6
53 7 1 bu6nuorexa LIOK
' SnepHbie peakuuu https://m.edsoo.ru/7f41a4a6
17
Utoro no pazneny
Pa3znea 6. IloBTopuTeibH0-00001Ia0IIMH MOTYJIb
6.1 [ToBTOpeHue u 06001IeHNE CONEPKAHUS 9 9 Bbubnnorexa [JOK
' Kypca ¢pusnku 3a 7-9 knace https://m.edsoo.ru/7f41a4a6
9
Hroro no pasaeny
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27



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




IHHOYPOYHOE IINIAHUPOBAHHUE

7/ KIIACC
e KonunuyectBo yacos DJIeKTPOHHbIE
0 nu@ppoBbIe
n/m Konrpoabubie| IIpakTruyeckue| ofpasoBareibHbIE
Tema ypoka Bcero padoThI padoTbI pecypcsl

1 ®usuka — Hayka o npupoje. SBieHus 1
MIPUPOIBI

2 duznyeckue sIBJICHUs 1

3 duznueckre BeIMYUHBI U UX U3MEPEHUE 1
VYpok-uccnenosanue "N3mepenue

4 TEeMIIePATypPhl TIPH TOMOIIH JKUIKOCTHOTO 1 1
TEPMOMETpaA U JaTUYHKa TeMIepaTyphl"

5 Metoael  HayyHoro mo3HaHus. OmnucaHue] 1 bu6mmorexa [LIOK
(U3HYECKUX SIBIICHUN C TIOMOIIBIO MOAEINei https://m.edsoo.ru/ff09f72a
VYpoxk-uccinenoanue "[IpoBepka runoTesbl:

6 JAJIbHOCTD MONIETA [IApUKa, MYIIEHHOTO 1 1
TOPU30HTANILHO, TEM OO0JIbIIIE, YeM OOJIbIIe
BbICOTA ITycKa"

; Crpoenue BeniectBa. ONbITHI, TOKA3bIBAIOIINE 1 but6mmoreka [IOK
JHUCKPETHOE CTPOCHUE BELIECTBA https://m.edsoo.ru/ff09fe0a

8 1 but6mmoreka [IOK
JIBM>KeHUE YacCTHIl BEIIECTBA https://m.edsoo.ru/ff0a013e

9 Ypok-uccnenoanue «ONbITH IO 1 1

HaGJHOI[eHI/IIO TCIIJIOBOI'O paCIIMpPCHUA Ira30B»



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

10

ArperaTHbl€ COCTOSIHUS BEILIECTBA

Oco0eHHOCTH arperaTHbIX COCTOSTHUI BOJIBI.

bub6moreka [IOK

11
O606menue no pazzaeny «llepBoHavyansHbIe https://m.edsoo.ru/ff0a0378
CBEJICHUS O CTPOECHUH BEILIECTBA»
12 Mexanunueckoe nBrxeHue. PaBHoMepHoe u bubnuorexa [JOK
HEPaBHOMEPHOE JIBUJKCHHE https://m.edsoo.ru/ff0a05c6
13 but6mmoreka [IOK
Ckopoctb. EnuHuIel ckopoctu https://m.edsoo.ru/ff0a079c
bub6mmoreka [IOK
14
Pacuer nytu 1 BpeMeHM IBH>KEHUS https://m.edsoo.ru/ff0a0ae4
15 but6mmoreka [IOK
Nuepnus. Macca — Mepa HHEPTHOCTH TeEN https://m.edsoo.ru/ff0a0c10
16 [InoTHOCTH BemecTBa. Pacuer maccol u o0bemal bubmorexa [LIOK
TeJIa 110 €ro IIOTHOCTH https://m.edsoo.ru/ffOa0fee
17 Jlaboparopuas pabota «Onpenenenue
IUIOTHOCTHU TBEPIOTO TEa
18 Pemenue 3agau mo reme "[lnoTHOCTH bubmuoreka [JOK
BemiecTna" https://m.edsoo.ru/ff0al23c
19 Cuna kak XapaKTepUCTHKA B3aUMOJACHCTBUS
ten. Cuna ynpyroctu. 3akoH ['yka
Jlabopatopnast  pabora  «M3ydyeHue
20 3aBHCUMOCTH pacTskeHus (nedopmariin)
MPYXHUHBI OT IPUIIOKEHHOUN CHUIIBI»
21 [[SIBnenue TsroTenus. Cuiia TSKECTH



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
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https://m.edsoo.ru/ff0a123c

CBsI3bp MEX]y CUIION TSKECTU U MACCOMU Tena.
Bec tena. Pemenne 3aga4d mo teme "Cuia

but6mmoreka [IOK

22 . https://m.edsoo.ru/ff0al778
TSDKECTH
Cuna TsSHKeCTH Ha APYTHX ITUTaHeTax. bubnuotexa [JOK

23
@u3nYeCcKre XapaKTEPUCTUKH TUIAHET https://m.edsoo.ru/ff0a1502

o4 bubmuorexa [JOK
W3mepenue cui. JJlunamomerp https://m.edsoo.ru/ff0al8cc

o5 but6mmoreka [IOK
Bec tena. HeecomocTh https://m.edsoo.ru/ff0al778

26 Crno)xeHue IByX CHJI, HAIPABJIEHHBIX 110 OJTHOM| bu6mmoreka [JOK
psMOM. PaBHOZEHCTBYOIAs CUIT https://m.edsoo.ru/ff0ala70

27 Pewenue 3amau no reme "PaBHOaelCTBYIOIIASA
cun"

28 Cuna tpeHus u e€ BUAbl. TpeHue B MPUPOJIE U bubnuorexa [JOK
TEXHUKE https://m.edsoo.ru/ff0alb9c
JlabopaTopnas pabora «3yuenue

29 3aBUCHUMOCTH CHJIbI TPEHHS CKOJBKEHHUSI OT
CHUJIBI JaBJICHUS U XapaKTepa bu6mmoreka [JOK
COIIPUKACAIOIIUXCS TIOBEPXHOCTEN» https://m.edsoo.ru/ff0alcc8

30 Pewrenue 3agau Ha onpeneneHue
PaBHOJICHCTBYIONICH CHUIIBI

31 Pemenue 3agau no remam: «Bec temnay, BuGmmorexa IIOK

«['padnueckoe nzodbpaxxenue cuim, «CUib,

https://m.edsoo.ru/ff0alde0
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«PaBHOJEHCTBYIOLIASL CHAIDY

KonTponbhas pabora o Temam:
«MexaHnueckoe JBIKeHue», «Macca,

32
IJIOTHOCTBY, «Bec tenay, «I'padudeckoe
n3o0paxeHue cun, «CHIIb
33 HaBnenune.  CriocoObl  yMEHBIIEHUS U bu6mmoreka [JOK
YBEJIUYCHUS NABICHUSA https://m.edsoo.ru/ff0a20a6
JlaBneHue ra3a. 3aBUCUMOCTb JIaBJICHHSI Ta3a bu6muoreka [IOK
34 N
oT 00bEMa, TEMITEPATypPhI https://m.edsoo.ru/ff0a2376
35 [lepenaua naBneHus TBEPABIMU TEIIAMH, but6mmoreka [JOK
SKUIKOCTSIMH U rasaMu. 3akoH Ilackais https://m.edsoo.ru/ff0a25b0
JlaBieHME B JKHJIKOCTH M Ta3e, BBI3BAHHOC bub6moreka [IOK
36 .
JICMCTBUEM CHIIBI TSIKECTHU https://m.edsoo.ru/ff0a2718
37 Pemenwne 3agau 1o teme «JlaBienue B bubmuorexa [JOK
KUJKOCTH U Ta3e. 3akoH [lackams» https://m.edsoo.ru/ff0a2826
33 Coo0marommecst Cocyabl but6mmoreka [JOK
https://m.edsoo.ru/ff0a2970
39 but6mmoreka [IOK
I'mppaBinueckuii npece https://m.edsoo.ru/ff0a3136
40 Manomertpsl. IlopLHeBON KUAKOCTHBIN HACOC
41 AtMocdepa 3emin U IpUYUHBI €€ bubmuoreka [IOK

CYILICCTBOBAHUA

https://m.edsoo.ru/ff0a2b5a
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bu6mmoreka [IOK

42
Bec Bo3ayxa. ATmMocdepHoe aBiieHne https://m.edsoo.ru/ff0a2b5a

43 N3mepenune atmocdepHoro aaBieHus. OnbIT bu6mmoreka [IOK
Toppuuennn https://m.edsoo.ru/ff0a2da8

44 3aBUCUMOCTH aTMOC(HEPHOTO JTABJICHHS OT bu6mmoreka [IOK
BBICOTBI HaJl YDPOBHEM MOPsI https://m.edsoo.ru/ff0a2fc4
bapomerp-anepoua. AtmocdepHoe maBICHHUE bubmuotexa [JOK

45 .

Ha Pa3JIMYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4

46 Pemenue 3amau mo reme " AtmocdepHoe
naBieHue"

JleiicTBHE KUAKOCTHU U ra3a Ha OTPYKEHHOE bu6mmoreka [IOK

47
B HUX TeJIO. ApXUMEI0Ba CHUJIa https://m.edsoo.ru/ff0a3276
Jlaboparopnas pabota «Onpenenenue

48 BBITAJIKMBAIOIICH CHIIBI, IEUCTBYIOIICH HA bu6mmoreka [JOK
TEJI0, IIOIPYKEHHOE B JKUJKOCTD) https://m.edsoo.ru/ff0a33fc
JlabopaTopHnast paboTa 1o Teme
«HccnenoBanue 3aBUCUMOCTH Beca Tejia B Bbub6moreka [IOK

49 BOJIC OT 00BEMA TTOTPYKEHHOH B KHIKOCT https://m.edsoo.ru/ff0a3514
YacTH TeJa»

50 but6mmoreka [IOK
[InaBanue Ten https://m.edsoo.ru/ff0a3a96
JlaGoparopnas pa6ota "KoHcTpyrpoBaHue

o1 apeoMeTpa WK KOHCTPYHMPOBaHHUE JIOIKH U

onpeneneHue e€ rpy30noabEMHOCTH"
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Pemenue 3anau no temam: «IlnaBanue cynos.
BoznyxomnaBanue», «JlaBneHue TBepbIX Ted,

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a3654

52 KHUJIKOCTEH U Ta30B»

53 Kontponbnast pabora mo Teme «JlaBieHue
TBEPABIX TN, KUIKOCTEH U ra30B»

but6mmoreka [IOK
54 Mexanuyeckas pabota
P https://m.edsoo.ru/ff0a3f82
bu6mmoreka LIOK
55 Momnocts. EanHuIe: MouHocTH
= S = https://m.edsoo.ru/ff0a3f82

56 VYpok-uccienopanue  "Pacyér  momHOCTH, 1
pa3BuUBaeMoM MpH MobEME 110 JiecTHHUIIE"

57 [IpocTeie Mmexanu3Mbl. Peryar. PaBHOBeCHE cuil
Ha pblyare
Peruaru B TexHuke, OBITY W MPHU .
a6 © g’ 0 I/i] prpoe but6mmoreka [IOK

58 a opavTop Hasl paboTa «¥ICCICA0BAHNAC 0.5 https://m.edsoo.ru/ff0a478e
YCIIOBUY paBHOBECHS PhIYAray :

59 Pemenue 3aga4 1mo Teme «Y CI0BHS bu6mmoreka [IOK
paBHOBECHS pbluara https://m.edsoo.ru/ff0a48a6
Kosddunment  monesnoro  aedcTBHS

60 MEXaHH3Ma. JlaboparopHas pabora 0.5
«3mepenne KI1Jl HaKJIIOHHON MIIOCKOCTH

61 Pemenue 3agau mo reme "Paborta, MOIIIHOCTb, but6mmoreka [IOK

KHEH

https://m.edsoo.ru/ffO0a4c48
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62 Mexanudeckass 3Heprusi. Kunetmdeckas W 1 bu6mmoreka [JOK
MIOTEHIUAIbHAS DHEPT U https://m.edsoo.ru/ff0a4252
63 1 bubmuorexa [JOK
3aKOH COXpaHEHHS] MEXaHUYECKOU IHEPTHU https://m.edsoo.ru/ff0a4360
YPOK-3KCIIEPUMEHT o TeMe
64 "DKCIIepUMEHTaIBLHOE omnpeneseHre 1 1
M3MEHEHUSI KHHETUYECKOM U MOTEHLMAIBHON
SHEPTUU MPU CKATHIBAHUU TEJA 110 HAKIOHHON
IJIOCKOCTH"
65 KonTtponbaast pabora mo Tteme «PabGorta u 1
MOIIHOCTb. DHEPTU»
66 PeseprHbIii ypok. PabGoTa ¢ TekcTamu o teme 1 bubauoreka [JOK
"MexaHHn4eckoe aBHKeHue" https://m.edsoo.ru/ff0a4ee6
67 PezepBHblil ypok. PaboTta ¢ Tekctamu 1o teme 1 bubmmoreka [LIOK
"JlaByieHrE TBEPBIX TEJI, )KUJIKOCTEH U ra3oB" https://m.edsoo.ru/ffOa4ffe
PesepBublit ypok. PaboTa ¢ Tekctamu 1o Teme
68 n n 1
Pa6ora. MomHoCTh. DHEprus
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 12
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8 KJIACC

KonuyecTBo yacoB DJIeKTPOHHbIE
Ne uudpoBbie
/i Tema ypoka KonTpoabnubie| IIpakTuuyeckue| oGpaszoBaTesibHbIE
Bcero padoTsI padoThbI pecypcbl
OCHOBHBIE MOJIOKEHUS
. bu6mmoreka [JOK
L MOJIEKYJIIPHOKMHETHUECKOU TEOPUH U UX L https://m.edso0.ru/ff0a5256
OTIBITHBIE TIOATBEPKICHUS
2 Macca u pa3Mep aTOMOB U MOJIEKYT 1
3 Mopenu TBEPOTO, )KHIKOTO M ra3000pa3HOro 1 butmmoreka [IOK
COCTOSIHMM BEIlleCTBa https://m.edsoo.ru/ff0a540e
OOBsicHEHHE CBOMCTB TBEPOTO, KHUJKOTO U
4 ra3000pa3HOro COCTOSIHUM BEIIeCcTBa Ha 1
OCHOBE TMOJIOKEHUI
MOJIEKYJIIPHOKMHETHYECKON TEOpUHU
5 1 bub6naunorexa LIOK
Kpucrannuueckue u amopdHnbie Tena https://m.edsoo.ru/ff0a5800
CmaunBaHue M KallWUISIPHOCTb. bubnuorexa [JOK
6 1
IloBepXxHOCTHOE HaATsKEHUE https://m.edsoo.ru/ff0a5530
bubmuorexa [JOK
7 1
TennoBoe pacuMpeHue U cxxaTue https://m.edsoo.ru/ff0a5a26
8 Temnepatypa. CBsA3b TEeMIEpaTypbl CO 1
CKOPOCTBIO TEIIOBOTO JIBHXKEHHS YaCTHII
9 Buytpennsis sneprus. CriocoObl U3BMEHEHUs 1 bu6mmoteka [IOK

BHYTPEHHEHN SHEPrUn

https://m.edsoo.ru/ff0a5c60
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bubnunorexa LIOK

10 Buael remionepenaun https://m.edsoo.ru/ff0a6412

11 Ypoxk-koupepenmus "IlpakTuueckoe bubmmoreka [JOK
HCTIOJIb30BAHKE TEIJIOBBIX CBOMCTB BEMIECTB U https://m.edsoo.ru/ff0a65c0
MaTepHuasoB B IEJSIX SHEProcoepekeHus "

12 KoanuecTBo TemnoTel. Y nenpHas bu6mmoreka [JOK
TETIJIOEMKOCTh https://m.edso0.ru/ff0a6976

13 VYpaBuenue temioBoro 6ananca. Termiooomen bubnuoreka [IOK
U TEIUIOBOE PaBHOBECHUE https://m.edsoo.ru/ff0a7088
Jlaboparopuass pabora "HccnemoBanue

14 SIBIICHUS TETUI000MEHA MPY CMEIINBAHUN bu6mmoreka [IOK
XOJIOJTHOM U ropsiueit Boas!" https://m.edsoo.ru/ff0a6a98
PacueT konu4yecTBa TEIUIOTHI, HEOOXOAUMOTO

15 JUTSL HATPEBAaHUS TeJla U BBIIETISEMOTO UM MIPH
OXJTKICHUU

16 JlabGopaTopHas pabora "Onpenenenue bubnuotexa [JOK
yZEJIbHOM TEII0EMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOTUMBa. Y IeJbHas TEII0Ta bub6anoreka LIOK
CrOpaHus https://m.edsoo.ru/ff0a7b5a
[InaBnenue u OTBepﬂeBi;ﬂ/Ie Bu6morexa LOK

18 KPUCTAIJIMYECKHUX TeJI. Y IeJbHas TeIIoTa https://m.edso00.ru/ff0a71d2
TUTaBJICHUS

19 JlabopatopHas pabota "Onpenenenue bu6mmoteka [IOK

YACIBHOU TEIJIOTHI TUTABJICHHUS Jibia"

https://m.edsoo.ru/ff0a72fe
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20

[MapooOpazoBanue 1 KOHEHCAIHS.
Ucnapenue

bubnaunorexa LIOK
https://m.edsoo.ru/ff0a740c

21

Kunenwue. VYnenbHas TEIUIoTa
napooOpa3oBaHus M KOHJCHCALUU.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT
aTMOC(EPHOTO JaBJICHUS

bubnunorexa LIOK
https://m.edsoo.ru/ff0a786¢

22

BnaxxnocTs Bo3myxa. JlabopaTopHas paborta
"OnpeneneHnue OTHOCUTEILHON BIIaXKHOCTH
Bo3ayxa'

bubmmoreka [JOK
https://m.edsoo.ru/ff0a7628

23

Pemenue 3aga4d Ha onpeneaeHue BIaXKHOCTH

BO3/yXa

24

[TpuHIMITE pabOTHI TETUIOBBIX JIBUTATENCH.
[TapoBas Typ6una. J[BUratenb BHyTPEHHETO
CTOpaHus

25

KIIl TermoBoro nurateis. TermoBbie
JIBUTATEJIH U 3aIUTA OKPYXKAIOIIEH CPEIbI

bub6naunorexa LIOK
https://m.edsoo.ru/ff0a7c7c

26

3aKoH COXpAaHCHUA U IIPEBpAICHUSA DHCPIrUun B

TCIUIOBBIX MpoHeccax

27

[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME

"TeruioBble siBiIeHUs. MI3MeHeHue arperaTHbix

COCTOSIHMM BenrecTna"

but6mmoreka [JOK
https://m.edsoo.ru/ff0a83f2
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Kontponbhas padota no teme "TemioBbie

28 siBJieHUsI. MI3MeHeHne arperaTHbIX COCTOSTHUH bubmiorexa LOK
L P https://m.edsoo.ru/ff0a86ae
BellleCTBa

29 DnekTpuzanus Ten. /[Ba posa aIeKTprudecKux
3apsi0B

30 VYpok-uccnenoBanue "InexkTpusanus Tel
WHIYKIMEN U NTPU CONTPUKOCHOBEHUM"

31 B3aunMopeiicTBre 3apsKeHHBIX Tell. 3aKOH bu6mmoreka [JOK
Kynona https://m.edsoo.ru/ff0a87e4
DnekTpuueckoe nojue. HampskeHHOCTD

32 DJIEK pI/I‘IeCKOFO OJIS P TTpuHImn Bubmuorexa [IOK

P ' P . https://m.edsoo.ru/ff0a8a0a
CYMEPIIO3ULINH SIIEKTPUUECKHUX MOJIEH
33 Hocutenn snekTpuyeckux 3apsjios.
DneMeHTapHbIi 3apsa. CTpoeHue atoma

34 [IpoBogHMKM WM JHANEKTPUKH.  3aKOH bubmmorexa LIOK
COXPAaHEHHMs IEKTPUYECKOrO 3apsaa https://m.edsoo.ru/ff0a8ef6

35 Pemienne 3agay Ha MpUMEHEHUE CBOWCTB bubmmoreka [JOK
3JIEKTPUYECKUX 3apsAI0B https://m.edsoo.ru/ff0a90cc
DIIEKTPUUYECKUI TOK, YCIOBHS €T0

36 c ecl;BOBaHI/IsI I/ICT(Z]qHHKH ANEKTPUICCKOTO buGmorera [JOK

ym ) P https://m.edsoo.ru/ff0a95a4
TOKa
37 bubmuoreka [IOK

JlelicTBUA SJIEKTPUYECKOTO TOKA

https://m.edsoo.ru/ff0a96b2
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VYpok-uccnenosanue "JleiictBue

38 IJIEKTPUYCCKOTO TOJIS Ha MTPOBOAHHUKH U 1
TUAIIEKTPUKN"

39 DIIEKTPUYECKHUI TOK B METAJIAX, JKUIKOCTSIX bubanoreka LIOK
U razax https://m.edsoo.ru/ff0a9838

40 DneKkTpuyecKas erb U €€ COCTaBHbIE YaCTH

41 Cuna Toxka. JlabopaTopHas pabora 05 but6mmoreka [IOK
"N3mepeHue U peryupoBaHue CUIbl TOKA" ' https://m.edsoo.ru/ff0a8bd6
DnekTpuueckoe HamnpshkeHue. BoinbrMerp.

42 Jlabopatopuast pabora "M3mepenue wu 0.5 bu6nuorexa [IOK
peryJmpoBaHue HanpspkeHus" https://m.edsoo.ru/ff0a9el14

43 CompoTuBiieHHE  MPOBOJHMKA. Y JIENBHOE bubnmoreka [JOK
COIIPOTHUBJICHHUE BEUIECTBA https://m.edsoo.ru/ff0aa738
JlaboparopHas paboTa "3aBUCUMOCTh

44 3JIEKTPUYECKOTO0 CONPOTUBIIEHUS IPOBOJHUKA 1 bu6muoreka [IOK
OT €r0 JJIMHBI, TUIOLIAIH ITOIIEPEYHOIO https://m.edsoo.ru/ff0aa738
cedeHus U MaTepuaia"

45 3aBUCUMOCTh CHJIBI TOKAa OT HaIpsSKEHUS. bubnuorexa [JOK
3akoH OMa Jy1s yyacTKa Lenu https://m.edsoo.ru/ff0aa44a
JlaboparopHas pabota "HccrnenoBanue

16 3aBUCHMOCTH CHJIBI TOKA, HAYIIETO Yepe3 1 bu6mmoteka [JOK
PEe3UCTOp, OT COIPOTUBIICHUS PE3UCTOPA U https://m.edsoo.ru/ff0aa04e
HanpspKeHus Ha pe3uctope”

47 [TocnenoBarensHOE u napaiebHOe

COCOAVHCHUA IMTPOBOAHHUKOB
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JlaGopatophas pabota "IIpoBepka npasuiia
CJIO’KEHUSI HallPsKEHUH Iy

bubaunorexa LIOK

48
IIOCJIEI0BATEIEHOM COEIMHEHUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopos"
JlaboparopHas pabota "IIpoBepka npapuia
49 TIST pcnnl}),l TI;Ka T I/Ip Hap aJ'IJ'I:J'IBHOM bubmorexa LLOK
A p " p https://m.edsoo.ru/ff0aadle
COCIMHEHUU PE3UCTOPOB
50 Pemenue 3a1au Ha npumeHeHue 3akoHa Oma bubmmorexa [LIOK
JUJISL PA3JIMYHOTO COCIMHEHHUS IPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 PaboTa 1 MOIIHOCTH 2JIEKTPUUECKOTO TOKA. bubnuotexa [JOK
3akon Jxxoyns-Jlenna https://m.edsoo.ru/ff0ab124
52 JlaGopatopHas pabota "OnpeneneHue paboTh bubnuorexa LIOK
Y MOIIHOCTH 3JIEKTPUYECKOro Toka" https://m.edsoo.ru/ff0ab3e0
9H€KTpI/I'—IeCKI/Ive enu u nogpe6HTIsz Bubnnorexa LOK
- 3JIEKTpUUECcKOi sHepruu B ObITy. KopoTkoe https://m.edso0.ru/ff0ab660
3aMbIKaHHE
[TonroroBka Kk KOHTPOJIBHOU paboTe MO TeEMe
54 "DeKTpuUecKue 3apsbl. 3apsKEHHBIEC TeIa U bu6mmoteka [IOK
ux B3aumoneucTeus. [locTtossHHBII https://m.edsoo.ru/ff0abd2c
3JIEKTPUYECKHUI TOK"
Kontpoinbnas paboTa o teme
55 "DeKTpuUecKue 3apsbl. 3apsKEHHBIC TeIa U bu6mmoreka [IOK
ux B3auMoaeicTBusa. [locTosIHHBIN https://m.edsoo.ru/ff0abea8
AIEKTPUICCKUN TOK"
56 IlocTosiHHBIE MarHUTHI, UX B3aUMOACHCTBHE
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57 Ypok-uccienoBanue "Uzyuenue nosie 1 bubnmoreka [JOK
MOCTOSIHHBIX MAarHUTORB" https://m.edsoo.ru/ff0ac3d0
58 MarnautHoe noJjie. MarHuTHoe 1moJie 3eMJId U bubnuoreka [JOK
€ro 3Ha4eHHe Ui KU3HU Ha 3emiie https://m.edsoo.ru/ffOacOba
59 OmnsIT OpcTena. MarautHoe 1nosie bu6mmorexa LIOK
3JIEKTPUYECKOTr0 TOKa MarHuTHoe mnoJje https://m.edsoo.ru/ff0ac1d2
KATYIIIKA C TOKOM
[TpumeHeHne 31eKTPOMarHUTOB B TEXHUKE.
60 H§6o aTOpHAst aGTETa "N3yuenue gencTBus 0.5 bubmiorexa LHOK
PaTopHast p Y " ' https://m.edsoo.ru/ff0ac74a
MarHUTHOT'O TOJISl HA MPOBOJHUK C TOKOM
DNEeKTPOABUTATEINb IOCTOSIHHOTO TOKA.
Hcnonb3oBaHue 3JI€KTpOABUTATENCH B
61 TEXHUYECKHUX YCT oﬁci)Bax Y Ha TPAHCTIOPTE bubmorexa LOK
Ye1p " p pTe. https://m.edsoo.ru/ff0ac86¢c
Jlaboparopnas pabota "KoHcTpynpoBaHue u
n3y4deHue paboThl dIEKTpOABUTATEIS"
62 OmnbiTer @apanes. 3aKOH AJIEKTPOMArHUTHON
unnykiuu. [Ipasuio Jlenma
OnektporeHeparop. CrnocoObl  MONyYSHUS
63 AJIEKTPUUYECKON PHEPTUU. DIEKTPOCTAHIINN Ha
BO300HOBJISIEMBIX HICTOYHHKAX YHEPTUU
64 [TonroroBka Kk KOHTPOIBHOU PabOTE MO TEME
"DNeKTpUYECKNE U MAarHUTHBIC SIBIICHUS"
65 Konrponbnas pabora o teme bubmmorexa LIOK
"DJeKTpUYECKHUE U MAarHUTHBIE SIBJIICHUS" https://m.edsoo.ru/ff0ach14
66 PeseprubIii ypok. PaboTa ¢ Tekctamu o teme bubmuorexa [JOK

"TerutoBble gaBIeHUA"

https://m.edsoo.ru/ff0accse
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PeseprubIii ypok. Pabora ¢ TekcTtamu o teme

bu6nmorexa [IOK

67 "ITocTOSHHBIN IEKTpUYECKUI TOK" 1 https://m.edsoo.ru/ff0acdc6
68 PesepeHslii ypok. Paborta ¢ Tekctamu 1mo teme 1
"MarHuTHbI€ sIBIeHUS"
OBIIEE KOJIMYECTBO YACOB I10 [TIPOI'PAMME 68 2 145
9 KUIIACC
Koaun4yecTBo 4acoB JIeKTPOHHbIE
N nugposbie
/i Tema ypoka
KOHTpOJ’IbeIe HpaKaneCKne 06pa30BaTeJ’Ibele
Bcero padoThI padoThI pecypchl
1 Mexannyeckoe ABnxkeHue. MaTtepuanbHas 1
TOYKA
9 Cucrema orcueta. OTHOCUTEIBLHOCTh 1 but6mmoreka [IOK
MEXaHNYECKOTO IBHKECHHUS https://m.edsoo.ru/ff0ad474
3 PaBHOMEpHOE IPSAMOIIMHENHOE TBUKEHUE 1 bubmmorexa [IOK
p p a https://m.edsoo.ru/ff0ad19a
4 HepaBHomepHOe npsAMOIUHENHHOE IBUKECHHE. 1
Cpenassisi © MTHOBEHHAsI CKOPOCTh
5 [IpsimonuHetHOE paBHOYCKOPEHHOE 1 bubnnorexa [HOK
JNBUKEHHUE. Y CKOpEHUE https://m.edsoo.ru/ff0ad8d4
CkopocTb MPSIMOJIMHENHOT O
6 PaBHOYCKOPEHHOTO JBUKCHHUS. 1

I'paduk ckopoctu
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JlaboparopHas pabora "Omnpenenenue
YCKOPEHHUS Tena npu

bu6mmorexa [IOK

! PaBHOYCKOPEHHOM  JBHJKEHUM  TIO https://m.edsoo.ru/ff0adb18
HaKJIOHHOM TI0CKOCTH"
8 CBoOoanoe majgenue tea. OnbITh ['amuines
PaBHOMEpHOE JBMKEHHE IO OKPY)KHOCTH.
9 [epwo, E '»IaCfOTa oOparieHus I;Iy;KHeﬁHas[ bubmorexa LOK
PHOZL pait ) https://m.edsoo.ru/ff0ael76
U yTJI0Basi CKOPOCTH
10 LleHTpoCcTpeMUTENBHOE YCKOPEHUE
N bubmuorexa [IOK
11 Ilepsebiit 3axkoH HeroToHa. Bextop cuiibl https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HerotoHa. PaBHOIEHCTBYIOIIAS bubnnorexa [IOK
cuiia https://m.edsoo.ru/ffOae72a
N bu6nmoreka LIOK
13 Tpetuii 3akon HetoTona. Cynepro3uius cuil https://m.eds0o. ru/ff0ae982
14 Pemenue 3a1ay Ha IpUMEHEHHE 3aKOHOB bubnnoreka [JOK
HeroToHa https://m.edsoo.ru/ffOaeb6c
bubnmoreka [IOK
15 Cuna ynpyroctu. 3axon I'yxa https://m.edsoo.ru/ffOaeca2
16 Pemenue 3aaad no reme «Cuia ynpyrocTu»
JlaGopaTopHas pabora «Omnpenenenue bubmuoreka [JOK
17 .
JKECTKOCTHU IIPYKUHBI» https://m.edsoo.ru/ffOaee28
18 Crna Tperus bubmuorexa [IOK

https://m.edsoo.ru/ff0af738



https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0af738

bubmuorexa [IOK

19 Pemenue 3amau mo reme «Cuiia TpeHUS» https://m.edsoo.ru/ff0afa26
JlabopaTtopHnas padota "Onpenenenne bubmuorexa [IOK
20 " .
KOd(UITMEHTA TPEHUS CKOIBKCHHSI https://m.edsoo.ru/ff0af8be
Pemenue 3agau nmo reme "3akonsl HetoToHa. bubmuorexa [IOK
21 " ;
Cuna ynpyroctu. Cuiia TpeHHs https://m.edsoo.ru/ff0afb8e
29 Cuna TSXKEeCTH ¥ 3aKOH BCEMUPHOTO bubnmoreka [JOK
TATOTEHUS. Y CKOpEeHHE CBOOOIHOTO MaIeHUS https://m.edsoo.ru/ff0af044
VYpok-koubepenuus "J[BuxeHue €I BOKPYT
23 rpaBuTanioHHOrO 1eHTpa (ConHeuHas
cucrema). ['amakTuxu"
Pemenue 3amau mo teme "Cuia TSKECTH U bu6nunorexa [IOK
24 " _
3aKOH BCEMHUPHOTO TATOTECHHUS https://m.edsoo.ru/ffOaf5f8
ITepBas kocmuueckas ckopocts. HeBecoMocTh bubnnoreka [JOK
25 .
U IIEPETPY3KU https://m.edsoo.ru/ff0af33c
26 PaBHOBeCcue MaTepUaIbLHONW TOYKHU. bubmmorexa [IOK
AbcomotHO TBEPIOE Teso. PaBHOBecHe https://m.edsoo.ru/ffO0afe36
TBEPJOTO TeNA C 3aKPEIIEHHON OChIO
BpalieHus
27 MowmenT cuibl. LenTp Tsxectu
28 Pemenue 3agaq mo reme "MOMEHT CHIIBI. bubmuorexa [IOK
Hentp Ts0K€CTH" https://m.edsoo.ru/ff0b02b4
29 bubnnorexa [IOK

https://m.edsoo.ru/ff0b0408
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[ToaroroBka K KOHTPOJIBHOU paboTe 1Mo Teme
"MexaHn4eckoe IBHKeHue. B3anmMoaenicTeue
Tea"

Konrpomnbnas paboTa mo teme "MexaHH4ecKoe

bu6mmoreka LIOK

30 nBmkenne. Bsaumoneiicteue ten" https://m.edsoo.ru/ff0b06ec
Nmmynse Tema. UMmynbe cuitbl. 3akoH
31 cox ZHGHI/I&I HAMIT HL}C,a Vupyroe u He oe bubmorexa LOK
P N ypea. SHpyT yupyr https://m.edsoo.ru/ff0b07fa
B3aMMO/ICHCTBUE
39 Pemenue 3anau no teme "3akoH COXpaHEHUs bubmmorexa [IOK
uMITyabca" https://m.edsoo.ru/ff0b096¢c
33 Ypoxk-koHpepenuus "PeakTuBHOE IBHKEHHE B
MPUPOJIC U TEXHUKE"
bu6mmoreka [IOK
34 Mexanudeckast paboTa U MOITHOCTh https://m.edsoo.ru/f0b0as4
35 PaboTa cuibl TSOKECTH, CUITHI YIIPYTOCTH U CHJTB] bubmuorexa [JOK
TpEHUS https://m.edsoo.ru/ffOb0db8
Jlaboparopnas pabota «Onpezaenenue paboThl
36 CHJIBI TPEHUS TIPH PABHOMEPHOM JIBHKCHHH
TEJa 0 TOPU30HTAIBLHON MTOBEPXHOCTH
37 Cas13b Hepruu U padotsl. [loTeHanpHas
SHEpPrus
38 Kunernueckas SHEPrus. Teopema 0 bubmuoreka [JOK
KMHETUYECKOU YHEPIUu https.//m.edso0.ru/ff0b0c32
39 3aKOH COXpaHEHHs SHEPTUU B MEXaHUKE
40 JlaGopatopHnas pabora «/3y4yeHue 3akoHa bubmmorexa [IOK

COXpaHEeHHUsI SHEPTUN»

https://m.edsoo.ru/ffOb12fe
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41 KonebarenbHoe NBUKEHUE H €TO bubnunorexa LIOK
XapaKTEePUCTUKHI https://m.edsoo.ru/ff0b1858
42 3aryxatomue Kojaebanus. BeiHyX1eHHbIE bubmuoreka [IOK
konebanus. Pe3onanc https://m.edsoo.ru/ffOb20f0
43 MatemaTuueckuil U MPY>KUHHBIA MasgTHUKH
Vpok-uccienoBanue «3aBUCUMOCTE IIEPHOIA
44 Kfne6aHI/H71 ilT JKECTKOCTH 11 WHBI U ﬁaccﬂm Bubmrorexa LIOK
Pyx https://m.edsoo.ru/ff0b197a
rpy3a»
45 [IpeBpalenre SHEPTrUU IPH MEXAHUUECKUX
KOJIEOaHUIX
JlabopaTopHas aboTa «Onpenenenue
46 '—IaCTOI”)FI)I I/Ipl'Ie 1/1021311) Koae0aHuii 1 : WHHOTO Bubmiorexa LIOK
p Pyx https://m.edsoo.ru/ffOblaec
MAasTHUKA
JlabopaTopHas abora «[Iposepka
47 H€3aBI:/ICI/Il\I/I)OCTI/I e 510 a Kone6aHHII;I r p a Bubmiorexa IIOK
puoa py3a, https://m.edsoo.ru/ff0b197a
MO/IBEIIIEHHOTO K HUTH, OT MaCChl Tpy3a»
MexaHnunueckue BOJIHEL. CBOMCTBaA
48 MEXaHUYECKNX BOJIH. [IpomonsHEIe U Bubmuorexa LIOK
- POt https://m.edsoo.ru/ffOb21fe
MOTIEPEYHbIE BOJIHBI
49 Ypok-koHbepenmus "MexaHn4ecKre BOJIHBI B
TBEPAOM Tese. CelicMUYeCKUe BOITHBI"
50 3ByK. PacripocTpanenue u oTpakeHHe 3ByKa
51 VYpoxk-uccnenoanue "Habmoaenue
3aBUCUMOCTH BBICOTHI 3ByKa OT 4acTOTHI"
59 I'poMKOCTb 3ByKa U BBICOTA TOHA.

AKyCTHYECKUI PE30HAHC
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53 Ypoxk-koHpepenuus "YnbpTpa3Byk U bubmmorexa LIOK
uH(Pa3ByK B IPUPOJE U TEXHHUKE" https://m.edsoo.ru/ffOb23ca
[ToaroToBKa K KOHTPOJIBHOM paboTe MO TEME

54 "38.2:(OHLI coX aHeHI/II)H MexalﬁnquKne bubmorexa [JOK

PAHCHHA. https://m.eds00.ru/ff0b25f0
KoJieOaHUs U BOJTHBI
KonrponbHas padora o Teme "3aKoHbI

55 coxpaHeHus. MexaHn4yeckue KojiebaHus u
BOJIHBI"

56 DJIEKTPOMArHUuTHOE MOJie. DIIEKTPOMArHUTHbHIE bubmuorexa [JOK
BOJIHBI https://m.edsoo.ru/ffOb2abe

S7 CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
Vpoxk-koHpepennus "lkana

58 BJIIZKT OMj;‘HI:/ITHIII:IX BoJIH. Mcionp3oBaHue bubmorera [JOK

P ' y ) https://m.edso0.ru/ffob2fe6
AIIEKTPOMArHUTHBIX BOJIH JIJIsi COTOBOM CBSA3H
VYpok-uccnenopanue "M3yuenue cBOUCTB
59 BJ'IpeKT OMaFIi[HTHBIX Boniq C TIOMOIIBIO bubmiorexa HOK
P R https://m.edsoo.ru/ff0b2c6c
MOOHITEHOTO TeeoHa

60 Pemenue 3amau Ha ompeaeneHUE 4YacTOTHI U
JUTHHBI 3JIEKTPOMArHUTHON BOJIHBI

61 3J‘ICKTpOMaFHI/ITHa$I nprupoaa CBETa. CKOpOCTB BubnuoTeka L{OK
cBeTa. BonHOBBIE CBOWICTBA CBETA https://m.edsoo.ru/ff0b31d0

bu6nunorexa LIOK

62 Hcrounuku cera. [Ipsamonnneiinoe https://m.edsoo.ru/ff0b3658

pacripoctpaneHnue ceta. 3atmeHust ComHIa u

JlyHb1
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3aKOH OTpa)keHus cBeTa. 3epkana. Pemenne

bubnuorexa [IOK

63 3a/1a4 Ha MPUMEHEHHUE 3aKOHA OTPAKCHHUS
g p P https://m.edsoo.ru/ffob38c4
cBeTa
64 IIpenomnenue cBeTa. 3aKOH MPETOMIICHUS bubmmorexa LIOK
cBeTa https://m.edsoo.ru/ffOb3aea
65 [loniHOE BHYTpEeHHEE OTpaKEHUE CBETA. bubnnoreka [JOK
Hcnonp30BaHKne MOJHOTO BHYTPEHHETO https://m.edsoo.ru/ff0b3c5c
OTpPaKCHHS B ONTHUECKUX CBETOBOAAX
JlaGopartopnas padota "HccnenoBanue
66 3aBUCHUMOCTH YTJIa MPEJIOMIICHHSI CBETOBOTO
Jy4a OT yIJia MaJeHus Ha TPaHuIe
"Bo3ayxcTekio""
VYpok-kouhepennus "Vicronp3oBaHNE TTOJHOTO
67 BHYTPEHHET'O OTPaKCHHUS:
CBETOBOJIbI, ONTHKOBOJIOKOHHASI CBSI3h"
bu6mmoreka [IOK
68 Jlunzel. OnTuyeckas cuiia JIUMH3BI https://m.edsoo. ru/FOb3E2C
69 [TocTpoeHue n300paxKeHuii B TUH3AX bubmmorexa [IOK
p p https://m.edsoo.ru/ffOb444a
JlaGopaTtopnas pabota Onpez[eneHHeu BuGmmotexa LIOK
20 (dhoKycHOTO pvaCCTo;IHHsI Y ONITHYECKOU CHJIBI https://m.edsoo.ru/f0b4206
coOuparorieit THH3bI"
71 Ypok-koHpepenmus "OnTudeckrne TMH30BbIC bubnmnoreka [JOK

puoopsr"

https://m.edsoo.ru/ffOc0a7e
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bu6nmorexa [IOK

2 ['a3 xak ontuyeckas cucrema. 3peHue https://m.edsoo.ru/ff0b4684
73 Ypok-koudepenmus "Jledextst 3penus. Kak
COXpaHUTh 3peHue"
Paznoxenune 6enoro ceera B ciekTp. ONBITHI
74 Hrerotona. CroxeHue CIEKTPaAJILHEBIX IIBETOB Bubmiorexa IIOK
’ P ’ https://m.edsoo.ru/ffOcOf4c
Hucnepcus ceeta
JlaGopartopnas pa6ota "OmbITHI 11O
75 pa3oKeHuIo O6eI0ro CBeTa B CIEKTp U bu6muorexa [IOK
BOCIIPUATHIO I[BETA MPEAMETOB MTPU UX https://m.edsoo.ru/ff0c0e2a
HaOJIIOACHNH Yepe3 IBETOBbIe (GUiIbTpHI"
76 VYpok-npakTukyMm "BoJIHOBBEIE CBOMCTBA CBETA:
nucnepcus, uHTepdepeHus u qupaxuus”
77 OmneiTel Pe3epdopna v mianeTapHast MOJIETb bubmuorexa [JOK
aToma https://m.edsoo.ru/ff0Oc12a8
78 IToctynater bopa. Monens atoma bopa
79 Hcnyckanue 1 NOIJIOLIEHUE CBETa aTOMOM. bub6mmorexa LIOK
KBanTel. JInHEHYaThIe CIIEKTPHI https://m.edsoo.ru/ff0cl44c
80 Ypok-nipaktukym "HaliroieHne cCrieKTpoB bubnmoreka [JOK
UCITyCKaHMs" https://m.edsoo.ru/ff0c1550
81 PannoakTUBHOCTD U €€ BUJIbI bubmorexa LIOK
g g https://m.edsoo.ru/ff0c1672
82 Ctpoenue atomHoro siipa. Hykinonnas Moaens bubmorexa LTOK

https://m.edsoo.ru/ff0cl18ac
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bubmuorexa [IOK

P .

83 a/IM0aKTHBHBIE MTpeBpaleHus. 30Tomns https://m.edsoo.ru/ffoclala
Pemrenue 3agau nmo treme: "PagnoakTuBHBIC bu6mmoreka LIOK

84 " _

IIPEBPALCHUS https://m.edsoo.ru/ffOclb4a

85 [lepuoxa momypacmnana

86 Ypoxk-koHbepeHnuus "PaaroakTuBHbIE bubnnoreka [JOK
W3IIYYCHHS B IPUPOJE, MEAUIIMHE, TEXHUKE" https://m.edsoo.ru/ff0c2126
SnepHble peakiuu. 3aKOHbI COXPAHEHUS bub6mmorexa LIOK

87 )
3apsi0BOTO U MAaCCOBOTO YHCEI https://m.edsoo.ru/ff0c1c58
OHeprus CBsI3u aTOMHBIX siiep. CBA3b MacChl U bubmmorexa [IOK

88 )

SHEPIUU https://m.edsoo.ru/ff0cld7a

89 Pemrenue 3amau mo teme "Snepusie peakipn”

Peakuuu cunTe3a u nenenus saep. cTouHUKH but6mmoreka [IOK

90 N :
sHeprun CoJiHIIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
Ypoxk-koHbepeHuus "SaepHas sHepreTHKA.

91 JelicTBUsl paAMOAKTUBHBIX M3JIYYCHHMM Ha
JKUBBIE OpraHU3MBbl"

92 [ToaroroBKa K KOHTPOJIBHON paboTe MO TeMe bubnmnoreka [JOK
"JJEKTPOMarHuTHOE I0JIE. https://m.edsoo.ru/ff0c223e
DneKTpOMarHuTHbHIE BOJHBL. KBaHTOBBIE
siBieHus"

KonTtponbHas pabota no teme

93 "JneKTpOMarHuTHOE ToJIe.

DJIEKTPOMAarHuTHbIE BOJIHBI. KBaHTOBBIE

ABIIEHUS"
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[ToBropenune, o006o6menue. JlabopaTopHbie

but6mmoreka [IOK

%4 paboTsl o kypey "B3aumoneiictsue Ten" ! 1 https://m.edsoo.ru/ff0c245a
IToBTOpEHwUE, 00001IEeHHE. Pemenune

95 aC‘IeTII)-ILIX u KaquTBeIII{IHHX 3a/1a4 1o TeMe 1 bubmmorexa [JOK
E) " A https://m.edsoo.ru/ff0c2572

TemnnoBsle MPOLECCHI
[ToBTOpenue, o600menHne. Pemenue
bu6nmuoreka [IOK

96 pPacYeTHBIX U KAYECTBCHHBIX 33/1a4 110 TEME 1

" on https://m.edsoo.ru/ff0c2a22
KIIJI TennoBBIX gBUTraTEICH
[loBTOpenue, 06061meHue. Pemenne

97 ACUETHBIX U KAaUECTBEHHBIX 3aj]a4 M0 TeMe 1 bubmorexa [JOK

E) https://m.edsoo.ru/ff0c2b30
KII/ anextpoycTtaHOBOK"

08 IloBropenune, o00oOmenue. JlabGopaTopHble 1 1 bubnuorexa LIOK
paboTsl o Kypcy "CBeToBbIC sIBJICHUS" https://m.edsoo.ru/ff0c2c52
[ToBTOpenue, o600menue. Pabota ¢ Tekctamu but6mmoreka [IOK

99 " " 1 .

110 TeMe "3aKOHbI COXPAHEHUSI B MEXAHUKE https://m.edsoo.ru/ffOc2d6a

100 [ToBTOpenue, o6o0meHne. Paborta ¢ Tekcramu 1 bu6nuoreka [IOK
no teme "KonebGanus 1 BOTHBI" https://m.edsoo.ru/ff0c2e82

101 [ToBTOpenue, 0606menue. Pabota ¢ Tekctamu 1 bubnunoreka [IOK
o Teme "CBeTOBBIC SABJICHUS" https://m.edsoo.ru/ff0c3044

102 [ToBTOpenue, o600menne. PaboTa ¢ Tekctamu 1
no teme "KBanroBas u sinepHas gpusmuka"

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 27
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

. ®duzuka, 7 kimace/ Ilepeimkua A.B., OOmecTBo ¢ orpaHuYeHHON

OTBCTCTBCHHOCTBIO «HSI[&TGJ'II)CTBO «IK3aMeH»

. Ouzuka, 8 wimacc/ Ilepeimkun A.B., OOmiecTBo ¢ orpaHuYeHHOU
0oTBeTCTBEHHOCTHIO «JIPODA»; AxiimonepHoe o611ecTBO «M3marenbeTBo

«HpOCBGHIGHI/IG»

. Oduznka, 9 xmacce/ Ileppimkun A.B., T'yrauk E.M., OOmectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «J[PODA»; AKInOHEpHOE 00IIECTBO

«M3narensctBO «lIpocBeenne»

METOIUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
7 KIIACC
1.Paboyas nporpamma.

2. [Iporpammbl  OCHOBHOTO 001Iero ooOpazoBanus. Pusuka. 7 — 9 Kiacchl

(aBTopni:A.B.Ilepsimikun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Cocrt. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUHU C BHIOPAHHBIM YUEOHUKOM:

4, Tleppimikun A.B. ®duszuka. 7 kmacc. YueOHUK is o01ieoOpa3oBaTelbHbIX

yupexaenuit . M.:[lpoda. 2011



5. Jlykammk B.M. COopHUK BOIIPOCOB U 3a1a4 1o pusuke. 7-9 ki. — M.:
IIpoceenienue, 2010. —192c.

8 KIIACC
1. PaGouas mnporpamma. ®Pusuka. 7 — 9kiaccel: y4eOHO-METOIUYECKOIO
nocobust /coct. TuxonoBaE.H. — 2-e uzn.,crepeorun. —M.: JIpoda,2013. —
398,(2)
2. [Iporpammbl  ocHOBHOTO 001iero ooOpazoBanusi. duszuka. 7 — 9 kiaccel
(aBTophl:A.B.Ileprimkun, H.B. ®unonosuy, E.M. I'yTHHK).
3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B COOTBETCTBUH C

BBIOPAHHBIM Y4EOHUKOM:

4, Ileppimikun A.B. ®uszuka. 7 knacc. YueOHUK i 001ieoOpa3oBaTelbHbIX
yupexaenuit . M.:[Ipoda. 2011

5. Jlykammk B.M. CoopHUK BOnpOCoB U 3a1a4 1o puszuke. 7-9 k. — M.:

ITpocsemenne, 2010. —192c.

6. Kupuk JILA. ®usuka — 7. Pa3HOYpOBHEBBIE CaMOCTOSITCIbHBIC U
KOHTpPOJbHBIE padboThl. —5-¢ u3nanue,- M.MJIEKCA, 2013.

7. ActraxoBa T.B. ®usuka. 7 kmacc. Jlabopatopusie paboTsl. KoHTponbHbBIE

3aganus. —Capartos:Jluneit, 2014.

8. «KoHTpOoapHO-u3MepuTenpHbie MaTepuansl. Gusuka. 7 kinacc/Coct. H.U.



3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 knacc: yueoOHo-MeToaudeckoe nocoone/ A.E.

Mapon.- M.: [Ipoda, 2011.- 123c.:
10.A.B. ITepsimkua ®uszuka-8xia 2017 M. JIpoda
11.H.B. ®unonoBuy Metoandeckoe nocooue 2015 M. Jlpoda

12.A.E. Mapon, E.A. Mapon CamocTosiTeNbHbIE U KOHTPOJIbHBIE paOOTHI-8

kimacc 2017 M. [poda

13.B.B. IllaxmaToBa ,0.P. Illedep Jnarnoctuueckue padbotsl -8 kimacc 2016
M. IIpoda

14.A.E. Mapon, E.A. Mapown, C.B. ITo3otickuit Coopuuk Bonpocos u 3a1au

2015 M. Jlpoda

9 KJIACC

1. PaGouas mporpamma. Pusuka. 7 — 9kiaccel: y4eOHO-METOIUYECKOIO
nocobwus /coct. TuxonoBaE.H. — 2-e u3n.,crepeorun. —M.: JIpoda,2013. —

398,(2)

2. [Iporpammbl  ocHOBHOTO 0011ero oOpazoBanusi. duszuka. 7 — 9 Kiaccel

(aBTophl:A.B.Ileprimkun, H.B. ®unonosuy, E.M. I'yTHHK).

3. Pabouas nporpamma no ¢usuke. 7 kinacc/ Coct. T.H. Cepruenko. — M.:

BAKO, 2014, B coOTBETCTBUU C BHIOPAHHBIM Y4EOHUKOM:



4. Ileppiikun A.B. @usuka. 7 kiacc. YueOHUK aJis 0011e00pa3oBaTebHBIX
yupexaernii . M.:[Ipoda. 2011

5. Jlykammk B.1. CoopHHK BOmpocoB U 3a1a4 1o pusuke. 7-9 ki — M.:

ITpoceenienue, 2010. —192c.

6. Kupuk JILA. ®usuka — 7. Pa3HOYpOBHEBBIE CaMOCTOSITCJIBHBIC U
KOHTPOJbHBIE padoThl. —5-¢ u3ganue,- M.MJIEKCA, 2013.

7. AcraxoBa T.B. ®usmka. 7 xnacc. Jlaboparopusie pabotel. KoHTpoJbHBIC
3aganus. —Caparos:JIuneit, 2014.

8. «KonTponsHO-m3MepuTenbHbie MaTepuanbl. @usnka. 7 kimacc/Coct. H.W.
3opuH. — 2-¢ u3a.,nmepepad. — M.:BAKO, 2013.
9. Mapon A.E. ®usuka. 7 kiacc: yueOHO-MeToandeckoe mocooue/ A.E.

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

KonTponbHbie U camocTosATenbHbIE Pad0Thl MO (u3uKe. 9 Kiacc: K y4eOHUKY
A.B. Ileppiikuna, E.M. I'ytHuk «®u3uka 9 knace» / O.W. I'pomueBa. — M.:
H3narenncTBO «OK3amen», 2014.

Tectol o gusuke. 9 knacc: k yueOuuky A.B. Ilepeimkuna, E.M. I'yrHuk

«Duzuka

9 knace» / O.W. I'pomiieBa. — M.: M3narenbcTBo «OK3ameny, 2010,



dusuka. 9 kimacc. TemaTnueckme TECTOBBIE 3adaHusd I MOArOoTOBKU K [ A. /
aBT.- cocT.: M.B. boiinenko, O.H. Mupomkuna. — Apocnasias: OO0

«Axkagemus pa3Butus», 2014.
HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCbBI CETH

NHTEPHET

7 KITIACC

. bubnuoreka — Bcé o npeamety «duszukay. — Pexxum gocryma:
http://www.proshkolu.ru

2. BuneoonsITel Ha ypokax. — Pesxxum mocrymna: http://fizika-class.narod.ru

3. Enunas xommekius mudpoBBIX 00pa3oBaTENbHBIX pPeCcypcoB. — Pexum

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

4. nTepecHble MaTepualbl K ypokaM (DU3MKU MO TeMaM; TECThl MO TeMaM;
HarJISTHBIC TOCOOUs K ypokam. — Peskum moctyma: http://class-fizika.narod.ru

5. Ludpossie oOpa3zoBaTeabHbIe pecypchl. — Pexxum nocTymna:

http://www.openclass.ru

6. DnexTpoHHBIE YUeOHUKH 0 (pusuKe. — Pexum mocryna:

http://lwww.fizika.ru
8 KITACC

1. bubnuoreka — Bcé o npeamety «duszukay. — Pexxum nocryna:

http://www.proshkolu.ru



2. BuzeoonbIThl Ha ypokax. — Pexxum nmocryma: http:/fizika-class.narod.ru

3. Enunast komaekius IU(POBBIX 00pa3oBaTENbHBIX PECYpPCcoB. — Pexum
noctyma: http://school- collection.edu.ru

4. I/IHTepeCHI)IC MaTcpualibl K YpOKaM (1)I/ISI/IKI/I 110 TCMaM., TCCThI IIO TCMaM,

HarJsAHbIC TOCOOMS K ypokaM. — Pexkum nocryma: http://class-fizika.narod.ru

5. lludposeie oOpa3zoBaTeIbHBIE pecypchl. — PexkumM mocTymna:

http://www.openclass.ru

6. DnekTpoHHbIe Y4eOHUKHU 1O Pu3uke. — Pexxum nocrymna:

http://www.fizika.ru

9 KJIACC

1. BuneoonsIThl Ha ypokax. — Pexxum nmocryma: http://fizika-class.narod.ru



2. Enunas xomekmus IUQPPOBBIX 00pa30BaTENbHBIX pecypcoB. — Pexum

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

3. UntepecHbie mMaTepuainbl K ypokam (U3HKM MO TeMam; TECThl MO TeMaM;

HarJsAHbIC TOCOOMS K ypokaM. — Pexxum nocryma: http://class-fizika.narod.ru

4. Iudposbie 00pazoBaTenbHBIC peCypchl. — Pesxum octyna:

http://www.openclass.ru

5. DNeKTpoHHbIE Y4eOHHKH 10 Pu3uke. — Pexxum mocryma:

http://www.fizika.ru

6.luctanmonnast mkoja Ne368 http://moodle.dist-368.ru/ OTKpHITHII K1acC.

CereBoe oOpazoBarenbHOe coo0mecTBo. http://www.openclass.ru/node/109715

7. Enunas xomnekiusi iU poBbIX 00pa30oBaTEIbLHBIX PECYPCOB.

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

8. ®enepanbHbIi HIEHTP UHOOPMAITMOHHO-00PA30BaATEIBHBIX PECYPCOB.

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



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

10. T'azera «1 ceHTIOps» MaTepuabl Mo GUHKE.

http://archive.1september.ru/fiz

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

12. Kusas pusuka: oOyqarorias mporpamma. http://www.intedu.ru/soft/fiz.html

13. ®wusuka.ru. http://www.fizika.ru/






