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MNOACHUTEJIBHASA 3AIINCKA

[IporpamMmma mo Qu3uke Ha ypOBHE OCHOBHOTO O0IIero oOpa3oBaHHs COCTaBlieHAa Ha
OCHOBE MOJOXEHUI U TpeOoBaHUM K pe3yabTaTaM OCBOCHHSA Ha 0a30BOM YPOBHE OCHOBHOM
oOpasoBarenbHOM Tporpammbl, mpeactaBieHHbix B DPI'OC OO0, a Takke ¢ ydérom
denepanpHOil paboueld mporpammbl BocnuTanus W KoHIenmuu mnpenojgaBaHus y4eOHOTO
npenmeta «Ou3nKay.

Copepxanue  mporpaMMmbl 1o ¢u3MKe ~ HampaBieHO  Ha  (GOpPMHUPOBaHUE
€CTeCTBEHHO-HAYYHOW TI'PaMOTHOCTH OOYYarOIIMXCsl W OPraHW3alui0 HM3Y4eHUs (U3MKA Ha
NeSITEIbHOCTHON OcHOBe. B mporpamMme mo (u3MKE yYUTHIBAIOTCS BO3MOXXHOCTH Y4E€OHOTO
npenmera B peanuzauuu  TpeboBanuit ®I'OC OOO K mmaHUPYEeMbIM JIMYHOCTHBIM U
METamnpeMETHBIM  pe3ylbTaraM  OOyueHHus, a  TakKe  MEXKIPEeIMETHbIE  CBS3H
€CTeCTBEHHO-HAYUHBIX YYEOHBIX ITPEIMETOB Ha YPOBHE OCHOBHOT'O O0IIEr0 0Opa30BaHMUS.

[Tporpamma 1o ¢u3MKe yCTaHABIMBAET pacHpeiesicHHe y4eOHOro MaTepuana Mo TojaaM
oOyuenus (o Kiaccam), MpeajaraeT MNPUMEPHYIO [OCIIEOBATEIbHOCTh H3YyYEHUS TeEM,
OCHOBaHHYI0 Ha JIOTUKE pa3BUTHUA MPEAMETHOTO COJCpXKaHUS M Y4YETe BO3PACTHBIX
0COOEHHOCTEHN 00yJaromuxcs.

[Tporpamma o pusnke pazpaboTaHa C LIEJIbI0 OKa3aHHUsI METOANMYECKON TOMOIIN YUUTEIIO
B CO3JIaHMM paboueil mporpamMmsl 0 y4eOHOMY MpeIMETY.

dusnka sABIIETCS CUCTEMOOOPA3yIOLUINM ISl €CTECTBEHHO-HAYYHBIX YUeOHBIX IPEIMETOB,
MOCKOJIbKY (PM3MYECKHE 3aKOHBI JIEKaT B OCHOBE MPOIIECCOB M SIBJICHUI, U3y4aeMbIX XHMUEH,
Ouonorueii, actpoHoMueil U usnueckoi reorpadueil, BHOCUT BKJIAJ B €CTECTBEHHO-HAYYHYIO
KapTUHY MHUpa, TPEAOCTaBIsSET Haubosiee sICHble 00pa3lbl NPUMEHEHHsS HAydHOTO METoJa
MO3HAHUs, TO €CTh CII0C00a MOTYYEHHUs JOCTOBEPHBIX 3HAHUI O MUDE.

OpnHa U3 TMaBHBIX 337a4 (pU3NYECKOro 00pa3oBaHUS B CTPYKType oOIIero oOpa3oBaHUS
COCTOMT B (OPMHUPOBAHUU €CTECTBEHHO-HAyYHOM TPAaMOTHOCTM M HHTEpeca K HayKe Yy
o0yJaromuxcs.

N3yuenne ¢u3nkun Ha 0a30BOM YpOBHE IMPEIIOaracT OBJAJACHUE CIEIYIOIUMHU
KOMIIETEHTHOCTSIMU, XapaKTEPU3YIOIIUMH €CTECTBEHHO-HAYUYHYIO TPAMOTHOCTD:

®HAYYHO OOBSICHATD SIBIICHMUS,

® OIICHUBATh ¥ IOHUMATh OCOOCHHOCTHU HAYYHOT'O UCCIIEIOBAHUS;

®HTEPIIPETUPOBATh JAHHbIE U HCIIOJIb30BATh HAYYHbBIE JOKa3aTeNbCTBA IS
MIOJIyYEHUS BBIBOJIOB.

[lenu uzyuyeHus: (UMK HAa YPOBHE OCHOBHOI'O OOIEro 0Opa3oBaHUs OMPEIENICHbI B
Konnenmnuu npenonasanus yueOHoro npeamera «®dusuka» B 00pa3oBaTENbHBIX OPraHU3ALMAX
Poccuiickoit ®enepannu, peaqu3ylOmUX OCHOBHBIE 00IIe00pa3oBaTeNbHbIE MPOTPAMMBL,
yrBepxkaAEHHON pemenneM Komnernn MunucrepctBa npocselienust Poccuiickoit denepannn
(mpotoxou ot 3 nexadpst 2019 r. Ne [TK-4BH).

Hean uzyvyennsi pu3nKu:

¢ IpHOOpETEHNE UHTEPEca U CTPEMIICHUS 00YJaroIMUXCsl K HAyYHOMY M3YYEHHIO TIPUPO/IBL,

pa3BUTHE UX UHTEIIEKTYaJIbHBIX M TBOPUYECKUX CIIOCOOHOCTENH;



epa3BUTHE TNPEJCTABICHUH O HAYyYHOM METOJEe TMO3HaHHA U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;
¢ popmMHupoBaHUE HAYYHOTO MHPOBO33PEHUS KaK pe3yjbTaTa H3y4yeHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;
¢ popmupoBaHUE NPEJCTaBICHUNA O poiu (PU3MKHU JUIS Pa3BUTHS APYTUX ECTECTBEHHBIX
HAyK, TEXHUKU ¥ TEXHOJIOTH;
epa3BUTHE MPEICTABIEHUH O BO3MOXKHBIX cdepax Oyaymeid mnpodeccuoHanbHOMI
JeSITeIbHOCTH, CBS3aHHOM C (PM3MKOM, MOATOTOBKA K JalbHEHIIEMY O0YyYSHHIO B 3TOM
HaTPaBIICHUU.
JlocTuxkeHne S3TUX Ieliedl mporpaMMbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOILEro
o0pa3oBaHus 00ECIIEUNBACTCS PEUICHUEM CIEAYIOLUX 3a1a4:
¢ IpuOOpEeTeHNE 3HAHUI O AUCKPETHOM CTPOSHHUH BEUIECTBA, O MEXaHUYECKUX, TETIIOBBIX,
ANEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSIX;
eIpUOOpPETeHHEe yMEHHUI ONHUCHIBATh U OOBACHATH  (UBWYECKUE  SBICHHS C
MCIOJIb30BaHUEM TOJTYyYEHHBIX 3HAHUII;
® OCBOCHHME METOJIOB pELIECHUS MPOCTEHIINX pacuy€THBIX 3aJad C HCIOIb30BaHUEM
(GU3HYECKUX MOJIENIeH, TBOPUYCCKHUX U MPAKTHKO-OPUEHTUPOBAHHBIX 3a7a4;
® pa3BUTHE YMEHHI HAOIIOAATh MPUPOIHBIC SBICHUS U BBITIOIHATH OIBITH, JA0OpATOPHBIE
paboThl W IKCIICPUMEHTALHBIC WCCIEIOBAHUS C HCIIOJIb30BAHUEM H3MEPHUTEIBHBIX
puOOpOB;
® OCBOCHHE TpHEMOB pPabOTHl ¢ uHpOpMammend (HU3MIECKOTO COJCpIKAHUsS, BKIIOYAs
WH(POPMAIIMI0O O COBPEMEHHBIX JOCTH)KCHHSX (U3HKH, aHAIN3 W KPUTHUECKOE
OIlICHMBaHHE WH(OPMALINH;
® 3HAKOMCTBO €O chepamu npodecCHOHATHHOM IeATETbHOCTH, CBSI3aHHBIMU C (PU3UKOM, U
COBPEMEHHBIMH TEXHOJIOTHUSIMHU, OCHOBAaHHBIMHU Ha TOCTIKEHUSX (PU3NUECKON HAYKH.
Ha u3yuenune ¢usuku (6a30BbIl YypOBEHBb) HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHUSA
oTBOoAMTCS 238 yacoB: B 7 kiacce — 68 4acoB (2 yaca B HeJleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJISIIO), B 9 KJacce - 102 yaca 3 Jaca B HEJIEIII0).

[Tpennaraemslii B mporpamme no (Gusmke nepeyeHsb Jab0paTOpHBIX pabOT U ONBITOB HOCUT
PEKOMEHIaTeNIbHbIN XapakTep, yYUTENlb JelaeT BbIOOp MpOBeAeHUs J1abopaTOpPHBIX paboT u
OTIBITOB C YUETOM MHIUBUYaTbHBIX 0COOEHHOCTEN 00yJaroIUXCsl, CIIMCKA SKCIIEPUMEHTAIbHBIX
3aJJaHMi, TIpeyIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 1o (U3UKe.



COJAEP/KAHUE OBYYEHUA

7 KUIIACC

Pazgen 1. ®u3nka u €€ poJsib B MO3HAHUHU OKPYKAKOIIEr0 MUPA.

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

Ouznyeckue BenuuuHbBL. W3mepenue ¢usznueckux BenuuuH. Dusnueckue MNpudOOpHI.
[TorpemnocTs u3mMepenuii. MexxayHapoaHasi CUCTEMA €IMHHII.

Kak ¢u3uka m npyrue ecteCTBEHHBIE HayKd H3y4aroT MpHUpoAy. EcTecTBeHHO-HAy4HBIH
METOJ TO3HAHMA: HAOIIOACHME, IMOCTAaHOBKA HAYYHOTO BOIPOCA, BBIIBWKCHHE THUIIOTE3,
SKCIIEPUMEHT [0 TMPOBEpKEe THUMoTe3, O0ObsicHeHHe HalmogaemMoro sBieHus. Omnucanue
bu3NYECKUX SIBICHUHN C TIOMOIIBIO MOJETEH.

Hemoncmpayuu.

1. MexaHuueckue, TEIIOBbIE, 3JIEKTPUUECKNE, MATHUTHBIE, CBETOBBIC SIBJICHHUS.

2. ®usnueckue nNpudOpsl U NpoLEAYypa NPSIMbIX U3MEPEHUN aHAJIOTOBBIM U IU(POBHIM

puoOpOM.

Jlabopamopnwsie pabomot u onvimel.

1. Ompenenenue HEHBI JeICHUS IIKAIBI U3MEPHUTEIBHOTO MPHOopa.

N3mepenne paccTOsTHU.
N3mepenune 00bEMa KUIKOCTU U TBEPAOIO TENA.
Omnpenenenue pasMepoB MajbIX TEIl.

s wnN

W3mepenne TemmepaTypbl MpH TMOMOIIM KHAKOCTHOTO TEPMOMETpa M JaTyuKa
TEeMIEPATypPHI.
6. IlpoBeneHue wuccieqOBaHUS IO TMPOBEPKE THUIMOTE3bI: JAIBHOCTh MOJETA IIApUKa,
MYIIEHHOTO TOPU30HTAIILHO, TEM OO0JIbIIE, YeM OOJIBIIE BHICOTA MTYCKA.

Pasnen 2. [lepBoHavaibHbIE CBeJIeHUS 0 CTPOCHUH BelleCTBA.

CtpoeHue BelIeCcTBa: aTOMbl U MOJEKYNbl, UX pa3Mepbl. OIMBITH, JAOKAa3bIBAIOIINE
JIMCKPETHOE CTPOCHUE BEIIECTBA.

JBwxkenue dactuil BemiecTBa. CBS3b CKOPOCTU JIBMDKCHHS YacTHI[ C TeMIIepaTypoil.
bpoynoBckoe nBuxkenue, auddysus. BzanMopelicTBue dYacTUIl BeIIECTBAa: MNPUTSIKEHHE U
OTTaJKUBaHUE.

ArperatHple COCTOSIHHMSI BEIIECTBA: CTPOCHHME Ta30B, IKUIKOCTEH W  TBEPABIX
(KpuCTAUTHYECKUX) Tel. B3auMOCBs3b MEXIy CBOWCTBAMHM BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSTHUSIX M UX aTOMHO-MOJIKYJISIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHBIX COCTOSIHUMN
BOJIBI.

Hemoncmpayuu.

1. HabGmronenue 6pOyHOBCKOTO JBHIKEHUS.

2. HaGmoaenue nuddy3un.

3. HaGmronenue siBieHUiA, OOBSICHSIOMIMXCS MPUTSDKEHUEM WUITU OTTAKMBAHUEM YaCTHI]

BEIECTBA.

Jlabopamopnwvie padbomot u onvimel.

1. OrmeHka guamMeTpa aToMa METOAO0M PSIOB (C UCIIOIb30BaHUEM GoTorpaduii).

2. OmnbIThl O HAOIOICHUIO TEIJIOBOTO PACHIMPEHUS T'a30B.

3. OmnbITh IO OOHAPYKEHUIO ACUCTBHSI CUIT MOJICKYJISIPHOTO MTPUTSKEHUS.

Pa3znen 3. /IBuskeHue U B3aUMO/IeiiCTBHE TeJl.

Mexannueckoe JBH>KeHUE. PaBHOMepHOe W HepaBHOMEpHOe ABWKEeHHE. CKOPOCTH.
Cpennsist CKOpOCTb IPU HEPABHOMEPHOM JIBHKEHUH. Pacy€r myTu u BpeMeHH TBUKEHUSI.



SlBnenue wHepnuu. 3aKOH HHepUUU. B3aumonelcTBUe TeNl Kak NpUYMHA W3MEHEHUS
CKOpPOCTH JIBIKEHMsI Tell. Macca kak Mepa uHepTHocTd Tena. [lmoTHocTh BemectBa. CBs3b
IUIOTHOCTHU C KOJIMYECTBOM MOJIEKYJI B €JMHHIIE 00bEMA BEIIECTBA.

Cwia Kak XapakTepucThka B3aumojenctBus Tten. Cunma ymnpyroctu U 3akoH ['yka.
N3mepenne cuiabl ¢ MOMOIIBIO JUHAMOMETpa. fIBieHHe TAroTeHus W cuia Tsbkectu. Cuna
TSOKECTH Ha JIpyrux 1iaHerax. Bec tenma. HeBecomocth. CrioxkeHue cuil, HampaBJICHHBIX I10
oaHoil mpsiMoi. PaBHoaelicTByromas cuii. Cusa TpeHusa. TpeHHe CKOJIbKEHUS U TPEHUE MOKOSI.
Tpenue B npupoje U TEXHUKE.

Hemoncmpayuu.

1. HaOmroeHue MEXaHUYECKOrO JBUKEHUS Tea.

2. H3mepeHne CKOPOCTH MPAMOIUHEHHOIO JBUKEHUS.

3. HaOmroneHue siBI€HUS MHEPLIUU.

4. HabmroneHue U3MEHEeHUs: CKOPOCTH NP B3aUMOCHCTBUY TE.
5. CpaBHEHHE MaccC 110 B3aUMOACUCTBHIO TEII.

CrnosxeHue cuil, HalpaBJIEHHBIX 110 OJJHOW MPSIMOH.

Jlabopamopnwvie padbomot u onvimol.

1. OmpeneneHue CKOPOCTH PaBHOMEPHOTO JBIKEHHUA (LIapuKa B YKHIKOCTH, MOJIEIH
AIEKTPUYECKOTO aBTOMOOWUJIS M TaK Janee).

2. OmpexneneHue cpenHell CKOPOCTU CKOJbXKEHHUS Opycka WIM IIapuKa MO0 HAKIOHHON
IJIOCKOCTH.

3. OmnpeaeneHue MIOTHOCTH TBEPAOIO TeIA.

4. OmnbITl, AEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsbkeHus (aedopmanuu) mpyKUHBI OT
MPUIOKEHHOMN CHIIBI.

5. OneITbl, JEMOHCTPUPYIOUINE 3aBUCUMOCTh CHJIBI TPEHUSI CKOJIBXEHHUSI OT Beca Tena U
XapakTepa COMPHUKACAIOIINXCS TOBEPXHOCTEH.

Pa3nen 4. laBiieHune TBEPABIX TeJl, :KUAKOCTEH U Ia30B.

Jasnenue. CriocoObl yMEHbIICHHS U YBEIUYEHU JaBieHus. [laBneHue ra3a. 3aBUCUMOCTh
JaBJeHUs ra3a oT 00béMa, Temnepatypsl. [lepenada napneHus: TBEPABIMU TE€IAMH, KUAKOCTIMU
u razamu. 3akoH [lackans. [IneBMaTuueckue MamvHbl. 3aBUCUMOCTD JABJIEHUS KHUJIKOCTH OT
ryounsl.  ['mppocratmueckuit  mapagokc. CooOmaromuecs cocyabl.  [wapaBianueckue
MEXaHU3MBI.

Atmocdepa 3emnn u atMocdepHoe aaBieHHE. [IpUUMHBI CyIECTBOBAHUS BO3IYLIHOMN
o6omoukn 3emmu. Onwir Toppuyennu. M3mepenue aTtmocdepHOro naBiieHHs. 3aBUCUMOCTH
atMoc(epHOro JaBieHHS OT BBICOTHI HaJa YypoBHeM Mops. [Ipubopsl 11 u3MepeHus
aTMOC(EpHOTO JaBJICHUS.

JleiicTBHE KUIKOCTH U ra3a Ha MOTPYXEHHOE B HUX TeJo. BeITankuBaromias (apXxuMe0Ba)
cuna. 3akoH Apxumena. [lnaBanue ten. BoznyxormnaBanue.

Hemoncmpayuu.
3aBUCUMOCTb JaBJIEHUS Ta3a OT TEMIIEPaTyphl.

Ilepenava naBieHMs! )KUIKOCTBIO U Ta30M.

Coob1maronmecs: CoCy/sl.

I'mapaBauyeckuit mpecc.

[IposiBneHue neicTBUst aTMOCHEPHOTO TaBJICHHUS.

3aBUCHMOCTh BBITAIKMBAIOMICH CHJIBI OT 00BbEMa MOTPYKEHHOW 4YacTH Tela |
IUIOTHOCTHU KHUJIKOCTH.

oA wWwNPRE

PaBeHCTBO BBITAIKMBAIOUIEN CUJIbI BECY BBITCCHEHHOM KUJIKOCTH.
8. VYcmoBue muiaBaHMs TeJ: IUIABaHUE WM MOIPYKEHUE TeJI B 3aBUCUMOCTH OT
COOTHONIEHUS INIOTHOCTEH TEJIa U YKUIKOCTH.



Jlabopamopuvie pabomul u onvimol.

1. HccnenoBaHue 3aBUCMMOCTH Beca Tella B BOJE OT 00bEMa MOTPYKEHHON B KUIKOCTh

4acTu Tela.

2. OmnpeneneHWe BBITAJKUBAIOIIEH CHIIbI, JECUCTBYIOIIEH HA TENO, MOrPYKEHHOE B

KUJKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITAJIKMBAIOLIECH CWIbI, JCHCTBYIOIIEW Ha TEIO B
KUJKOCTH, OT Macchl Tela.

4. OnbIThl, JEMOHCTPUPYIOLINE 3aBUCHUMOCTD BBITAJKHUBAIOLIEH CUJIbI, IEHCTBYIOIIEH HA
TEJO B JKUJIKOCTH, OT 00BbEMA MOrPYKEHHOM B KUAKOCTh YACTU TeJIa U OT IUIOTHOCTH
KUJKOCTH.

5. KoncrpyupoBaHue apeomeTpa WJIM KOHCTPYHPOBAHHME JIOJKM U OIpPEIEIECHUE €€
IPY30I0ABbEMHOCTH.

Pa3zgen 5. Pa6ora u MOIIHOCTH. JHEPrus.

Mexanudeckas pabora. MOIIHOCTb.

[IpocTbie MexaHHW3MBI: pbIYar, OJIOK, HAKJIOHHAs IUIOCKOCTh. [IpaBWiio paBHOBECHSs
priuara. IlpuMeHneHnue npaBuia paBHOBECHs pbplyara K OJIOKY. «30JI0TO€ IPABUIIO» MEXAHUKH.
KIIJ mpocTsix Mmexanu3MoB. [IpocTbie MeXaHU3MBI B OBITY U TEXHUKE.

Mexanuueckas sHeprus. KuHeTnmueckas M mnoTeHUMalbHas »sHeprus. IlpeBpamienue
OJIHOTO BU/1a MEXaHUUECKON SHEPTUHU B APYroil. 3aKOH COXpaHEHUs SHEPIHH B MEXAHHKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAaHU3MOB.

Jlabopamopuvie padomol u onvimel.

1. Ompenenenune paOOThI CHJIBI TpPEHUS NpPU PaBHOMEPHOM JBIKEHHM Tejla IO

TOPU30HTAIILHON TOBEPXHOCTH.

2. HccnenoBaHue yCI0BUM paBHOBECHS pblyara.

3. HMsmepenune KII/] HakIOHHON MIOCKOCTH.

4. H3yueHue 3aKOHA COXPAHEHUS MEXAHUYECKOU SHEPTHUHU.

8 KUIACC

Pa3nen 6. TenJioBble IBJICHUA.

OCHOBHBIE TTOJIOKEHUSI MOJIEKYJISIPHO--KMHETHUYECKOM TEOPUHU CTPOEHUS BellecTBa. Macca
U pa3Mepbl aTOMOB W MOJEKyld. OmNbITbl, NOATBEPKIAIOIINE OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHO-KMHETUYECKON TEOPUH.

Mopenu TBEPIOTO, KUIKOTO U Ta3000pa3HOT0 COCTOSIHUM BemecTBa. Kpucrammndyeckue u
amop¢usbie Tena. OOBsCHEHUE CBOMCTB ra3oB, )KUIKOCTEH 1 TBEPBIX TeNl HA OCHOBE TIOJIOKEHUN
MOJIEKYJIIPHO--KUHETUYeCKOM Teopun. (CMauuMBaHWE M KanWUISIpHbIE sBIeHUs. TeruioBoe
pacIIMpeHne U CKaThe.

Temmeparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEIJIOBOTO JBM)KCHHS YacTHIL.
Buytpennsst sHeprusi. CrnocoObl W3MEHEHHS BHYTPEHHEH OHEpruu: TerJionepenada u
coBepireHre paboThl. BUapl Teronepenaun: TeriIonpOBOAHOCTh, KOHBEKITUS, H3ITYICHHUE.

KomnuecTBo TemnoTel. YienbHas TEIUIOEMKOCTh BeEIIECTBA. TemaooOMEH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIJIOBOro Oamaca. IlnaBineHue M OTBep/ieBaHHE KPUCTAJUTMYCCKUX
BEIIIECTB. YJENIbHas TeroTa IaBieHus. IlapooOpa3oBanume u KoHjaeHcanwus. Mcmapenue.
Kunenne. YnaenpHass Temora napooOpa3oBaHMs. 3aBUCHMOCTb TEMIIEPATyphl KUIEHUS OT
aTMOC(EpHOTO JTaBJICHHUS.

Brnaxxnocts Bo3myxa.

OHeprus TOmInBa. Y IeJIbHas TEII0Ta CrOPaHHUSL.



[Mpunmunsr pabotel TermoBbix asurartenedt KIIJ[ TemmoBoro aBurarens. TemsoBble
JIBUTATEIN U 3allUTa OKPY’KAOLIEH Cpebl.
3aKOH COXpaHEHMsI U IPEBPALLCHNS DHEPTUU B TEIUIOBBIX IIPOLECCAX.
Hemoncmpayuu.
HaGmronenne 6poyHOBCKOTO JIBHIKEHUSI.
Hab6mronenue nuddys3un.
Habumronenue siBneHuni cMauMBaHus U KalWUISIPHBIX SIBJICHUM.
HaOGnroneHue TennoBoro pacMpeHus Tell.
M3MeHeHue naBiIeHMs ra3a Py U3MEHEHUH 00bEMa M HarpeBaHUM WIIM OXJIAXKICHUH.
[TpaBuiia u3MepeHMs TEMIIEPATYPHI.
Buae! renionepenaun.
OxJaxieHue Ipyu COBEPLICHUH pPaOOTHI.

W Nk wWNE

HarpeBanue mipu coBepiiieHun padOThl BHEITHUMU CHUJIaAMH.
. CpaBHEHME TEIIIOEMKOCTEHN pa3IMyHbIX BEIIECTB.
. HaGmronenue xumneHus.
. HabmoieHue mocTostHCTBa TeMIEpaTyphl MPH TUIaBICHUH.
13. Mopenu TeIUIOBBIX JBUTATEIICH.

=
= O

=
N

Jlabopamopnwsie padbomot u onvimol.

1. OnbIThI O OOHAPYKEHUIO NEUCTBUS CUJI MOJIEKYJISIPHOTO IPUTSKEHUSI.

OMnBITHI MO BRIPAIIMBAHHUIO KPUCTAJUIOB TOBAPEHHOM COJIM WM caxapa.

OnbITHI 1O HAOIIOIEHUIO TEIIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH 1 TBEPABIX TE.
Ornipezenienne 1aBieHUs BO3AyXa B OAJJIOHE IINPUIIA.

OnbITEL, JAEMOHCTPUPYIOIIME 3aBUCUMOCTH JaBJICHHSI BO3AyXa OT €ro oOnéMa u
HArpeBaHUS WA OXJIKICHUS.

e W

6. IlpoBepka rumoTe3bl JHMHEHHONM 3aBUCHUMOCTH JJIMHBI CTOJIOMKA JKUAKOCTH B
TEPMOMETPUUYECKON TPYyOKe OT TEMIIEPATYPHI.

7. HaOmroneHue u3MeHeHMs] BHYTPEHHEW 3HEpPruM Teja B pe3ysibTaTe TeIUIoNepesadyu U

paboThl BHEUTHUX CHIL.

8. HccnenoBanue siBJI€HUS TEIIIO0OMEHA IPU CMELIMBAHUH XOJIOIHOM U ropsiuel BOABI.

9. OmnpeneneHue KOJUYECTBA TEMJIOTHI, IOJYYEHHOIO BOAOH MpHU TEIUIOOOMEHE ¢

HarpeThIM METAITIMYECKUM LIUJIUHAPOM.

10. Onpenenenune yaenbHON TEINIOEMKOCTH BEIIECTBA.

11. UccnenoBanue mpoiecca uCIapeHus.

12. Onpenenenre OTHOCUTENIBHOM BIaXKHOCTH BO3AyXa.

13. Onpenenenue ynenbHON TEIUIOTHI IUIABJICHUS JIbJIA.

Pa3nes 7. JinekTpuyeckue H MATHUTHBIE SIBJICHHUS.

Onexrpuzanus Ten. JlBa poja 2JIEKTpUYECKUX 3apsAoB. B3zanMopelicTBHe 3apsKEHHBIX
ten. 3akoH KyrnoHa (3aBUCMMOCTH CHIJIBI B3aUMOJEWUCTBUS 3apsSKEHHBIX TEI OT BEJIUYUHBI
3aps0B U PACCTOSTHUS MKy TEIaMH).

Onexrpuueckoe nose. Hanpsox€HHOCTh 3nekTpuueckoro nosns. IlpuHuun cynepnozunnn
ANEKTPUUECKUX MOJieH (Ha KAYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuueckux 3apsaoB. DJIEMEHTApHBIM 3jeKkTpuueckuil 3apsia. CTpoeHue
atoma. [IpoBOAHUKH U TUANEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiia.

ONEeKTpUYEeCKU TOK. YCIOBHS CYIIECTBOBAHMS JJIEKTPUUECKOTrO TOKa. McTouHuKN
IIOCTOSIHHOTO TOKa. JIeHCTBUS 3JIEKTPUYECKOIO TOKa (TEIJIOBOE, XMMHUYECKOE, MAarHUTHOE).
DJIEKTPUYECKHI TOK B )KUJIKOCTSX U ra3ax.



Onexktpuueckasd uenb. Cuna Toka. OJnekTpuyeckoe HampspbkeHue. ConpoTHBIIEHHE
MPOBOJIHUKA. YIENbHOE COMPOTUBIEHUE BellecTBa. 3akoH Owma [ ydacTka Ienu.
[TocnenoBarenbHOE U MapaJUIETbHOE COSTUHEHUE TPOBOHUKOB.

PaboTa 1 MOIIHOCTH 3eKTprUYecKoro Toka. 3akoH [[xoymns—JIeHna. DaeKkTpudeckue menu
U TIOTPEOUTENH ICKTPUIECKOM dHEPTruu B ObITY. KOpOoTKOE 3aMBbIKaHHE.

ITocTosHHBIE MarHmThl. B3anmMoAeHCTBHE IOCTOSHHBIX MArHuTOB. MarumTHOE moJe.
MaruutHoe noJie 3eMJId U €ro 3Ha4eHue Ui )ku3HU Ha 3emiie. OnbIT Dpcreaa. MarHuTHoe 1mosje
3JIEKTPUYECKOro ToKa. [IpyuMeHeHune 3eKTpOMarHuToB B TEXHUKE. [[eliCTBME MarHUTHOTO TOJISI
Ha TMPOBOJHUK C TOKOM. OJEKTPOJBHUIaTelb MOCTOSIHHOrO ToKa. Vcrons3oBaHue
AJIEKTPOJIBUraTesICH B TEXHUUECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onpitel  @apagness. SIBieHue  anekTpomMarHuTHOM  uHAyKuuu. IlpaBwiio  JleHua.
OnektporedHeparop. CrocoObl TOJYYEHHS JJICKTPUYECKOM DHEPruu. ODJEKTPOCTAHIIMM Ha
BO300HOBJISIEMBIX HCTOYHHKAX SHEPTHH.

Hemoncmpayuu.

DrneKkTpu3anus Te.
JIBa pona eKTpUUECKUX 3apsiIOB M B3aUMOJICHCTBUE 3apsSHKEHHBIX TEJI.
YCTpOUCTBO U JIEUCTBUE SIEKTPOCKOMNA.
DJIeKTpOoCcTaTUYECKask UHIYKLUS.
3aK0H COXpaHEHUs AIEKTPUUECCKUX 3aPsII0B.
[IpoBOIHUKY U AUDIIEKTPUKH.
MopaenupoBaHU€ CHIIOBBIX JUHUM 3JICKTPUYECKOTO MOJIA.
M cToYHNKY MOCTOSSHHOTO TOKA.
JlercTBUSA DIIEKTPUYECKOTO TOKA.
. DIIEKTPUUECKHUI TOK B )KHJIKOCTH.

Lo NOU kA WNPE
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. 'a30BBbIii pazps.
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. U3MepeHue cuibl ToKka aMIepMeTpoM.

. I3Mepenue 31eKTpUUECKOro HANPSKEHHUS BOJIBTMETPOM.

. Peocrar 1 MarazuH conpoTHUBIIEHUI.

. B3aumopeiicTBre OCTOSHHBIX MarHUTOB.

. MozaennpoBaHre HEBO3MOXKHOCTHU Pa3/IeJIEHUs MTOJIFOCOB MarHUTA.

L T S = N = G SN
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. MOHGHHpOBaHI/IC MarHUTHBIX ITOJIEH TTOCTOSSHHBIX MarHUTOB.

=
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. OnbIT OpcTena.

. MarauTHoe 1noJje Toka. JJIeKTPOMAarHurT.

. JleficTBMEe MarHUTHOTO NOJIsL HAa MPOBOJIHUK C TOKOM.

. DIEKTPOABUTATEINb IOCTOSTHHOTO TOKA.

. UccnenoBanue siBJIEHUS 2JIEKTPOMATHUTHON MHAYKIUH.

N N NN -
w N = O 0

. OnerTer @apanes.
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. 3aBUCUMOCTDL HampaBJICHUA HHAYKIIUOHHOI'O TOKa OT YCJ'IOBI/II\/'I €ro BOBHUKHOBCHMHSI.
25. DieKTporeHepaTop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomul u onvimel.

OnbITH IO HAOJTFOACHUIO STICKTPU3AIIUH TEJ MHAYKIIUEH U TIPU CONPUKOCHOBCHHH.
HccnenoBanue ACWCTBUS SJIEKTPUIECKOTO OIS HA TPOBOJIHUKA U JIUAJICKTPHKH.
CoOopka u mpoBepKa pabOThI AMEKTPUICCKOM MU MOCTOSHHOTO TOKA.

W3mepeHne U peryaupoBaHue CUIIbI TOKA.

W3mepenne U peryaupoBaHue HaIPsKCHUS.

oV kwWwNPRE

HccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, HIIYLIETO Yepe3 Pe3UCTOp, OT COMPOTUBIICHHUS
pe3rcTOpa M HAIPSKEHUs Ha PE3UCTOPE.



7. OnbITel, JAEMOHCTPUPYIOIIME  3aBUCHUMOCTb  3JEKTPUYECKOIO  CONPOTUBIIECHUS
IIPOBOJIHUKA OT €r0 JUIMHBI, IJIOLIAAU IIONEPEYHOr0 CEYCHNS U MaTepUaIa.

8. IIpoBepka mpaBuiIa CIIOXKEHUS HAIPSDHKEHUN IIPU IIOCIELOBATEIBbHOM COCIUHEHHUH
JBYX PE3UCTOPOB.

9. IIpoBepka nmpaBuiia Jyisi CUIIbI TOKA IIPU NapajuIeIbHOM COEAMHEHUU PE3UCTOPOB.

10. Onpenenenne paboThl IEKTPUIECKOTO TOKA, HIYIIETO YePe3 Pe3UCTOp.

11. OnpeneneHne MOIHOCTH 3IEKTPUUYECKOT0 TOKA, BBIIEISIEMON HA PE3UCTOPE.

12. MccnenoBanue 3aBUCHUMOCTU CHJIBI TOKA, MAYILIErO Yepes3 JIAMIIOYKY, OT HaIPsSKEHUS
Ha Heu.

13. Onpenenenue KII/ narpeBaresns.

14. VccnenoBanue MarHUTHOTO B3aMMOJIEHCTBHS IIOCTOSIHHBIX MArHUTOB.

15. 3ydyeHne MarHuTHOTO TIOJII TIOCTOSIHHBIX MAarHUTOB IPU HMX OOBEIWHEHUH U
pa3ieIeHUH.

16. HccnenoBanue NEUCTBUS JIEKTPUUECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OnbIThl, JAEMOHCTPUPYIOIINE 3aBUCUMOCTb CHJIbI B3aUMOJCHCTBUS KAaTYIIKH C TOKOM U
MarHura OT CHJIbI TOKA U HallPaBJICHUS TOKA B KaTYIIKE.

18. M3ydeHne neicTBUsI MArHUTHOIO I10JIS HA IIPOBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue 1 n3ydeHue paboThl SJIEKTPOIBUTATEIIS.

20. Uzmepenue KII/l anekrpoaBuratesibHOW yCTaHOBKH.

21. OnpITHl 1O HCCIAEAOBAHUIO SIBJICHUS 3JEKTPOMArHUTHOW MHIYKLUHH: HCCIEIOBAHUE
M3MEHEHUH 3HAYEHUs U HallpaBJIECHUS NHIYKIMOHHOTO TOKA.

9 KUIACC

Pazgen 8. Mexannueckue siBJIeHU.

Mexanudeckoe aBukeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTh
MEXaHUYECKOro JBWKEHHUSA. PaBHOMEpHOe mnpsMoJMHENHOE JBHXeHue. HepaBHoOMepHOe
npsMOJIMHEeHOE NBrkeHHe. CpelHsii W MrHOBEHHAs CKOPOCTh Tejla MpU HEPaBHOMEPHOM
JIBIKEHUH.

VYckopenue. PaBHoyckopeHHOE TpsMonHelHOe ABmkeHne. CBoOoaHoe naaeHue. OnbIThl
lanunes.

PaBHOMepHOE aBMkeHUE MO OKpY>KHOCTH. [lepuon u yactora oOpamienus. JluneitHas u
yriIoBasi CKOpocTu. LIeHTpoCcTpeMUTETBHOE YCKOPEHHUE.

IlepBbiit 3akoH HeroToHa. Bropoii 3akon Hetorona. Tperuit 3akoH HerotoHa. IIpuniun
CYNEPIO3ULIUU CHUJL.

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHuUs: CHJIa TPEHUS CKOJIbKEHUS, CUjia TPEHHUS
MOKOSI, APYTHE BUIBI TPCHUSI.

Cuna TKECTH W 3aKOH BCEMHUPHOTO TSTOTEHUS. YCKOpPEHHE CBOOOIHOTO TMaJCHUS.
JBwxenue mnnaHer Bokpyr Connua. IlepBas kocMmuueckass ckopoctb. HeBecomocTs u
Meperpy3KH.

PaBHOBecue MaTepuanbHOM TOYKHA. AOCONMIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tema
C 3aKpEIUIEHHOM OChIO BpallleHusi. MoMeHT cuiibl. LIeHTp TshkecTH.

Nmnynsce Tena. M3menenune umnynbca. UMnynbe cuiibl. 3aKOH COXPAaHEHHS! HWMITYJbCA.
PeakTuBHOE IBHKEHHE.

Mexanudeckass paboTa ¥ MOIIHOCTh. PaboTa cuil TsbKecTH, ynmpyrocTt, TpeHus. CBs3b
sHepruu u paboTel. [loTeHHmManpHash SHEPrus Teia, MOJHSATOTO HAJ TMOBEPXHOCTHIO 3EMIIH.
IToreHunanbHast sHEPrus cxaroi npyxuHsl. Kunernueckas sneprus. TeopeMa 0 KUHETHUECKOM
SHEpPruu. 3aKOH COXPAHECHHSI MEXaHUYECKON YHEPIHUH.

Hemoncmpayuu.
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Habmionenne MexaHHUECKOro ABMKEHUS TeJla OTHOCUTENILHO Pa3HbBIX TEJl OTCUETA.
CpaBHeHue myTeil MU TPaeKTOpPUI IBHKEHUS OJHOTO U TOTO XK€ Teja OTHOCUTEIbHO
Pa3HBIX TEJl OTCUETA.

H3MepeHne CKOpOCTH U YCKOPEHHS IPSIMOJIMHENHOTO JBUKCHUS.

HccnenoBanne NpU3HAKOB PABHOYCKOPEHHOTO JBHKCHHUS.

HaOnronenue 1BuKeHUs Tea 1o OKPYKHOCTH.

HabumroneHne MexaHMUeCcKUX SIBJICHUM, IPOUCXOAIINX B cucTteMe oTcuéra «Tenexkar
npu e€ paBHOMEPHOM U YCKOPEHHOM JIBXKCHUH OTHOCUTENILHO KaOnHeTa (PU3HKH.
3aBUCHMOCTb YCKOPEHHMS T€Jla OT MacChl TeJla U IEHCTBYIOIIEH HA HETO CHJIBL.
HaOnronenue paBeHcTBa CUII IPU B3aUMOAECHCTBUM TeEJl.

M3meHeHne Beca Tea IpU yCKOPEHHOM JBUKCHHU.

. Ilepenaya nmirynbca npyu B3anMOJEHCTBHAU TEIL.

. IIpeobpazoBanusi SHEPTUM NIPU B3aUMOAEUCTBUH TEJL.

. CoxpaHeHue UMITyJIbca IPU HEYIIPYTOM B3aUMOJIEHCTBUU.

. CoxpaHenune nuMnysibca Ipu abCOJIIOTHO YIIPYroM B3aUMOJCHCTBUU.
. HaGmroieHne peakTHBHOTO IBU)KEHUSI.

. CoxpaHeHne MeXaHU4eCKOi SHEepruy py CBOOOJHOM MaCHUH.

16.

CoxpaHeHue MEXaHUYECKOW SHEPTUH NPU JBHKEHUU TeJla MO IeHCTBUEM IIPYKUHBI.

Jlabopamopnusie padbomot u onvimol.

1.

o

10.

11.

KoncTpynpoBanue Tpakta [Uisi pasrOHa U JAIbHEUIIEr0 PaBHOMEPHOIO IBUKCHUS
[IapUKA WIH TEJICKKH.

Omnpenenenue cpeaHeld CKOPOCTH CKOJBKEHHUs Opycka MM JIBUKEHHUS ILApHUKa IO
HAKJIOHHOM INIOCKOCTH.

OmnpeneneHue ycKOpeHHUsl Tejaa IMpPU PAaBHOYCKOPEHHOM JIBM)KEHHUU IO HaKJIOHHOM
IJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHU IIPU PaBHOYCKOPEHHOM JBIKEHUH 0e3
Ha4yaJIbHOU CKOPOCTH.

[IpoBepka THUMOTE3BI: €CIM TMPHU PABHOYCKOPEHHOM JBUKEHUM 0€3 HadaabHOMI
CKOpPOCTH IIYTHU OTHOCATCA KaK psan HEUYETHBIX Yuceii, TO COOTBCTCTBYIOHIUE
IIPOMEXYTKH BPEMEHU OJMHAKOBBI.

HccnenoBaHue 3aBUCUMOCTH CHJIBI TPEHHUS CKOJBXEHHMS OT CHJIBI HOPMAajbHOTO
JTaBJICHMUSL.

Omnpenenenne korhduueHTa TPEHUS CKOIbKEHHUS.

Ornpenenenne )KECTKOCTH MPYKUHBI.

Omnpenenenve pabOTHl CHJIBI TPEHUS MPU PaBHOMEPHOM JBIKEHMM Teja IO
TOPU30HTAILHOM TOBEPXHOCTH.

Omnpenenenne pabOThl CUJIBI YIPYTOCTH MPU HOABEME TIpy3a C HCIOJIB30BAHUEM
HETIOABHUKHOTO U MOJABHKHOTO OJIOKOB.

N3ydenne 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3znen 9. Mexanu4veckue Koj1e0aHUS U BOJHBI.

KonebarenbHoe nBmwkenue. OCHOBHBIE XapaKTEPUCTHKU KOJICOAHWIA: MEpPHOJ, 4acToTa,
aMIUIUTyJa. MaTreMaTu4eckuii Y TOPYKUHHBIM MasTHUKU. [IpeBpamieHue »sHEpruu mnpu
K0J1e0aTEeIbHOM JIBH)KEHUU.

3aryxatomue kojeOaHus. BeinyxaeHHsle koneOanus. Pezonanc. MexaHuyeckre BOJHBI.
CaoiicTBa MexaHnnueckux BoJH. [IpogonbpHbIe U nonepeyHbie BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
€€ pacnpocTpaHeHusl. MexaHn4ecKue BOJIHbI B TBEPAOM TeJl€, CEICMUYECKHE BOJIHBI.

3ByK. 'poMKOCTB 3ByKa M BeicOTa ToHa. OTpaxkeHue 3Byka. IHGpa3ByKk U yIbTpa3BYK.

Hemoncmpayuu.
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Habmonenue xonebanuii Ten moJ AeUCTBUEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Habmionenue xonebanuii rpy3a Ha HUTH U Ha MIPYKUHE.

HaburonneHne BbIHYX/I€HHBIX KOJ€OaHUI U pe30HaHca.

PacnpocTpanenue npoAoibHbIX U ONEPEYHBIX BOJIH (Ha MOJEIN).
HaOnroneHue 3aBUCUMOCTH BBICOTHI 3BYKa OT YaCTOTHI.

AKYCTHYECKUI PE30HaHC.

Jlabopamopuvie pabomol u onvimol.
1.
2.
3.

7.

Pa3pgen 10. DiiekTpoMarHuTHoOe 1M0J1€ ¥ 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMAarHUTHOE TOJIe. DJIEKTPOMAarHUTHbIE BOJIHBL. CBOMCTBa 3JEKTPOMArHUTHBIX
BouH. llIkana 31eKTpOMarHuTHBIX BOJH. MCronb30BaHNuEe 3JE€KTPOMArHUTHBIX BOJH JAJIsi COTOBOM

CBsI3H.

Omnpeznenenne 4acTOTHI U MEPHOAA KOIEOaHUH MAaTEMaTHYECKOTO MasiTHUKA.
Omnpeznenenne 4acTOTHI U MEPHOJa KOIeOaHUH PY>KUHHOTO MasTHUKA.

HccnenoBanue 3aBHCHMOCTH IEpuoJa KosieOaHMH IMOJBEHIEHHOrO0 K HHUTU Ipy3a OT
JUINHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NE€pUOJa KOJEOAHUN NPYKMHHOTO MasTHHKA OT Macchl
rpysa.

[TpoBepka HE3aBUCHMOCTH Iepuoja KosiebaHWil rpy3a, MOJIBELIEHHOIO K HUTH, OT
Macchl rpysa.

OnbIThl, JEMOHCTPUPYIOIIME 3aBUCUMOCTh Hepuojia KosebaHUH MpYKMHHOTO
MasiTHUKa OT MacCChl I'py3a U )KECTKOCTHU IIPYKUHBI.

N3mepenune yckopeHus cBOOOIHOrO MaJeHUs.

DnekTpoMarHuTHas mpupoza ceeta. CKOpocTh cBeTa. BoJIHOBBIE CBOMCTBA CBETA.
Hemoncmpavyuu.
1. CBoliCcTBa IEKTPOMArHUTHBIX BOJIH.

2. BosHOBBIE CBOMCTBA CBETA.

Jlabopamopnuvie padbomovt u onvimol.

1. V3y4yeHue CBOMCTB 3JEKTPOMArHUTHBIX BOJH C TIOMOLIbI0 MOOUIIBHOTO TeledoHa.

Pa3nes 11. CBeToBbIe sIBJICHUS.

JlyueBas mopnenb cBera. Mcrounuku csera. IlpsMonuHelHOe pacnpocTpaHEHHE CBETa.
3armenus Connua u JIynsl. Otpaxenue cera. [lnockoe 3epkano. 3akoH OTpakeHUs CBETa.

IIpenomnenue cBera. 3aKoH npeaomiieHHs cBeta. [loaHOe BHYyTpeHHEEe OTpa)KeHUE CBETA.

Hcnonp30BaHnE OJHOTO BHYTPEHHETO OTPAKEHUS B ONTHYECKUX CBETOBOJAX.

Junza. Xox nyuedt B nmH3ze. Omnrtuyeckas cucrema (oTtoamnmapara, MUKPOCKONa |
Teneckorna. ['a3 kak ontudeckas cuctema. bin3opykocTs U 1adbHO30PKOCTb.

Pasnosxenue 6enoro cera B ciekTp. OnbiThl HetoToHA. Cli0’keHuE CIEKTpaibHBIX IBETOB.
Hucnepcus csera.

Hemoncmpayuu.
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[IpamonuHEeHOE pacIpOCTPaHEHUE CBETA.

OtpaxxeHue cBeTa.

[Tomyuenue n300pakeHUil B TUIOCKOM, BOTHYTOM M BBITTYKIIOM 3€pKaJiax.
IIpenomnenue ceera.

OnrTuyeckuii CBETOBO/I.

Xon tydeit B coOuparomiei JTuH3e.

XoJ 1ydei B pacCenBaloOIIeH JIMH3E.

[Tomydyenne n300paskeHUIA ¢ TOMOIIBIO JIMH3.

[Tpuniun aeiictBus goroamnmapara, MUKPOCKONA U TEIECKOIA.

10. Mopuens ria3za.



11. PaznoskeHue 6€oro cBeTa B CIEKT).
12. Iloydenue Genoro cBera MpH CIOKEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopuvie pabomol u onvimol.
1. HccnenoBaHue 3aBUCUMOCTH YIUIa OTPAKEHHSI CBETOBOTO JIy4a OT yrjla NaJeHUsl.
2. H3yueHue xapakTepUCTUK N300paKEHHs MPEAMETa B IIIOCKOM 3epKajie.
3. HccnenoBaHue 3aBUCMMOCTH YIJIa IPEJIOMJIEHUSI CBETOBOIO JIyda OT yrjla MaJeHUs Ha
IPaHULIE «BO3LYX—CTEKIIO».
[Tony4yenne n300paKeHUH C MOMOIIBIO COOMPAOLICH JTHH3HI.
Omnpenenenne GOKyCHOrO pacCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIIEH JINH3HI.
OMnBITHI MO PA3JI0KEHUIO OEJIOr0o CBETa B CIIEKTP.
OnpITHl MO BOCHPUATHIO LIBETAa MPEIMETOB NPU UX HAONIOJEHUU 4Yepe3 LBETOBBIC
(GUIBTPBL.

Pa3nen 12. KBantoBble iBJIeHUs.

Omnsitel Pesepdopaa u mnanerapuas moaens aroma. Mogaens aroma bopa. Mcnyckanue u
MOTJIONIeHHE cBeTa aTOMOM. KBaHThI. JInHeyaThie CIEKTPHI.

PamunoaktuBHOCTE. Anbda-, Oeta- W ramma-usznydeHus. CTpoOeHHE aTOMHOIO sijipa.
Hyknonnass mogmens aromHoro sigpa. M3oromsl. PaapnoaktuBHble npeBpameHus. llepuon

Nouvs

HOJIypaciaaa aTOMHBIX siiep.
SnepHble peakuuu. 3aKOHbI COXpAaHEHHUs 3apsAJ0BOTO U MAaCCOBOI0 YHMCE. DHEpPrusl CBA3U
ATOMHBIX AOECP. CBs13p Maccel U OHCPIHUH. PeaKHI/II/I CHUHTEC3a WU JACJICHUA ANCP. Hcrounuku
sHeprun CosHIA U 3BE3.
Snepnas sHepreTuka. [leiicTBus pagoaKkTUBHBIX U3TYYEHUH HA KUBBIE OPraHU3MBI.
Hemoncmpayuu.

1. CrnexTpbl U3JIy4€HUs U TIOTJIOMICHHUS.

2. CpexTpsl pa3InYHbIX ra30B.

3. CmekTp BozOpoJa.

4. HabmroneHue TpekoB B kamepe BuibcoHa.

5. Pabora cuéTurka HOHU3UPYIOIUX U3TYyYECHUH.

Perucrpanus u3inydeHus IpUPOIHBIX MUHEPAJIOB U MIPOJYKTOB.

Jlabopamopnwvie padbomot u onvimol.

1. HaOmro/ieHue CIUIOMIHBIX U JINHEHYAThIX CIIEKTPOB U3JIyUEHUSI.

2. UccnenoBaHue TPEKOB: HM3MEPEHUE DSHEPTUM YaCTUIBI MO TOPMO3HOMY MyTH (IO

¢dororpadusm).

3. H3mepeHue paanoakTUBHOTO (QoOHA.

IHoBTOpPUTEIBbHO-000011IA0 M MOYJIb.

[ToBTOpHUTENBHO--0000IAIONMIT  MOAY/Ab MpeAHa3HAuYeH JJig CHUCTeMaTH3alluu U
0000111eHUsI TPEMETHOTO COJIEPXKAHUSI U OMbITA JIEITETbHOCTH, IPHOOPETEHHOTO MPH U3YYEHUHU
BCEro Kypca (PM3MKH, a TakKe JJIsl MOATOTOBKM K OCHOBHOMY IOCYAapCTBEHHOMY 3K3aMEHY I10
¢buznke U1s1 00yJarommxcs, BBIOPABIINX 3TOT Y4€OHBIH MpeIMeET.

[Ipy wu3ydyeHUHM JAHHOTO MOZYJS pEAlIn3yloTCd M CHUCTEMAaTU3HPYIOTCS  BUbI
NeSITeIbHOCTH, Ha OCHOBE KOTOPBIX OOECIeyMBaeTcsi JIOCTHKEHHE TPEJAMETHBIX U
METaINpeIMETHBIX IUIAHUPYEMBIX PE3yJIbTaTOB 00ydeHUs, (HOpMUpPYETCS €CTECTBEHHOHAyuYHas
IPaMOTHOCTb: OCBOCHHME HAy4HBIX METOAOB HCCIECIOBaHMs SABICHUM NPUPOJBl U TEXHUKH,
OBJIQICHUE YMEHMSAMU OOBSICHATh (PU3MUECKUE SBJICHMS, NPUMEHsS IOJydYCHHbIE 3HAHUS,
pelaTh 3aJa4y, B TOM YKCJI€ KAYECTBEHHBIE U SKCIIEPUMEHTAIIBHBIE.

[TpyHIMNIMAIBHO AEATEIbHOCTHBIA XapaKTep AaHHOTO pas3zeiia pealn3yeTcs 3a CU€T TOro,
4TO 00y4alolIrecs BHIIMOIHAIOT 33JaHUs, B KOTOPBIX UM IIPEJIaraeTcs:



HA OCHOBE IMOJIYYCHHBIX 3HAHUH Pacro3HABATh U HAYYHO OOBICHITH (PU3HUECKUE SIBICHUS
B OKPYKarOUIEN TPUPOJE U OBCEIHEBHOM KU3HU;
MCIIOJIb30BaTh HAay4HbIE€ METOJbI MCCIEAOBAHUSA (U3NYECKUX SIBJICHHM, B TOM YHUCIE IS
MIPOBEPKU THIIOTE3 U MOJTYYEHUS TEOPETUUECKUX BBIBOJOB;
OOBSCHATH, HAYYHBIE OCHOBBI HAMOOJIEEe BaXXHBIX JIOCTIXKEHUN COBPEMEHHBIX TEXHOJIOTHH,
HalpUMEpP, MPAKTUYECKOTO HCIIOJIb30BaHUS PA3JIUYHBIX HMCTOYHMKOB SHEPrMU HAa OCHOBE
3aKOHA MPEBPALLEHUS U COXPAHEHHUS BCEX N3BECTHBIX BUJIOB SHEPTUH.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

W3yuyenue ¢Qu3Mku Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHWs HaIpaBICHO Ha

AOCTHIKCHUC JIMYHOCTHBIX, MCTAIIPCAMCTHBIX U MMTPECAMCTHBIX 06pa3OBaTCHBHBIX PE3yIbTATOB.

B pesymbraTte wu3ydeHus (U3MKHM Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Y

oOyuatomerocst 6yayT c(hopMUPOBaHbI CIEAYIONINE JINYHOCTHBIE PE3YJIbTaThl B YACTHU:

1) naTpUOTHYECKOr0 BOCITUTAHUS:

[ mposIBJICHHE WHTEPECa K HCTOPUU U COBPEMEHHOMY COCTOSIHHIO POCCUUCKOHN (hr3maeckoit
HayKW;

[J IEHHOCTHOE OTHOIIEHUE K JOCTHKCHUSM POCCUHUCKHUX YIEHBIX--(DU3UKOB;

2) rpa:kKIaHCKOr0 M TYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

[ TOTOBHOCTb K aKTUBHOMY YYacTHIO B OOCYXKICHHH OOIIECTBEHHO 3HAYUMBIX M 3TUYECKUX
poOJIeM, CBA3aHHBIX C IPAKTHYCCKUM TPUMEHEHHEM JOCTHKCHUH (PU3UKH;

[J 0CO3HaHME BaKHOCTHU MOPATbHO--3TUYECKUX MPUHIIUIIOB B JEATEILHOCTH YUEHOTO;

3) 3cTeTHYECKOr0 BOCIIUTAHMS:

[ BOCHPHUSTHE 3CTETUYECKUX KauecTB (pU3MUEeCKOW HayKu: €€ TapMOHHYHOTO MOCTPOCHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;

4) 1EeHHOCTH HAYYHOI'0 O3HAHHUA:

[ oco3HaHWE IICHHOCTH (hU3UYEeCKON HAayKH KaK MOIIHOTO WHCTPYMEHTA MO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BayKHEHIIEH COCTABISIONICH KYIbTYpPHI;

] pa3BUTHE HAYYHOH JTFOO03HATEIHLHOCTH, HHTEPECA K UCCIIEeI0BATENbCKON eI TeNbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbsI 1 YMOLIMOHAJILHOIO 0JIATOMOTYYHSsI:

[J oco3HaHHE IIEHHOCTH Oe30macHoro obpa3a >KM3HH B COBPEMEHHOM TEXHOJOTHYECKOM
MHUpE, BaXXHOCTH TMpaBWJI OE30MacHOTO TMOBENEHHS Ha TpPaHCIOpTE, HA JOporax, ¢
ANEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAaHUEM B IOMAIIHUX YCIOBUSX;

[ chopMHpPOBaHHOCTH HaBbIKa pedIeKCUH, MPU3HAHKUE CBOETO MpaBa Ha OMIMOKY M TaKoro
e MpaBa y Jpyroro 4enoBeKa;

6) TpyaoBOro BOCIIUTAHUSA:

(] akTUBHOE y4acTHe B PEIICHUH MPAKTHYECKHUX 3a/1a4 (B paMKaxX CEMbH, 00pa30BaTEIIbHON
OpraHM3aliy, TOopoJa, Kpass) TEXHOJOTUYECKOW W COIMAIbHOW HAIMpPaBICHHOCTH,
TpeOYIOMHMX B TOM YUCIIE€ U (PU3NUECKUX 3HAHHM;

[J MHTEpeC K MPaKTUIECKOMY H3yUeHUI0 Tpodeccuil, CBsI3aHHBIX C PU3UKOIA;

7) 3K0JI0THYECKOr0 BOCTIMTAHUSA:

[ opHWeHTalus Ha TpUMEHEHHE (PU3NYCCKUX 3HAHWHA JUIsl pEIIeHHs 3aaad B 00JiacTu
OKpYKaroIllel cpenbl, MIAHUPOBAHUS MOCTYNKOB M OIIEHKH MX BO3MOKHBIX IMOCIEICTBHIMA
JUISl OKPY>KAIOIEe CpeJibl;

[J oco3HaHME TII00ATBFHOTO XapaKTepa IKOJOTUIECKUX MPOOJIeM U IyTel UX pPelIeHus;

8) aganTanuu K U3MEHSIOIIMMCS YCJIOBUSM COUMAIBLHOI M MPUPOIHON CpPeabI:

[ mOTpeOHOCTh BO B3aWMOJCHCTBHM IIPH BBITIOJHEHUW HCCJICIOBAHUH H TPOSKTOB
(bu3MUECKOI HAPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSM JPYTUX;

] MOBBINIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Yepe3 MPAKTUIECKYIO AesTeIbHOCTD;,

[J moTpeOHOCTh B (JOPMHUPOBAHWM HOBBIX 3HAHHWM, B TOM 4YHCIEe (OPMYIUpPOBATH HJIEH,
MTOHSTHSI, TUTIOTE3HI O (PU3MUECKUX OOBEKTAX U SIBICHUSIX;

[J oco3HaHue Ne(UIIMTOB COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH B 00J1aCTH (DU3HKH;

[ mIaHUpOBaHUE CBOETO Pa3BUTHUS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMIA;



e [] cCTpeMJIeHME aHaJIM3UPOBATh U BBIBISTH B3aUMOCBSI3W MPUPOIBI, OOIIECTBA HU
SKOHOMMKH, B TOM UHCJIE C UCTIOJIb30BaHNEM (GU3NYECKUX 3HAHMUIA;

e [] OlLEHKa CBOMUX JEHCTBUH € Yy4ETOM BIMSHHUS HA OKPYXKAIOUIYIO Cpely, BO3MOKHBIX
rJ100aBHBIX TOCIEICTBUM.

METANPEIMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMS MpOrpaMMbl IO (U3MKE HA YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi y oOyuatomierocs OyayT cGhoOpMUPOBaHBI MeTanpeAMeTHbIe pe3yJbTaThl,
BKIIIOUAIONME TIO3HABATEIbHBIC YHHBEpPCAJIbHBIC YYeOHBIC JCHCTBHS, KOMMYHUKATHBHBIE
YHHUBEpCcalbHbIe yueOHbIE IEUCTBUS, PETYISTUBHBIC YHUBEPCAIbHbIC yUeOHbIE 1eHCTBUS.

ITo3HaBaTeabHBIE YHUBEPCAJbHBIC yqeﬁnble JeHCTBUA

Bba3oBble Jornyeckue AeiicTBHA:
® BEISIBJIATH M XapaKTEPU30BaTh CYIIECTBEHHBIC IPU3HAKA O0BEKTOB (SIBIICHUH);
® YCTAHABJIMBAThH CYIIECTBEHHBIH MPU3HAK KIACCU(PHUKAIIMH, OCHOBAHUS Ui 0000IIEHUS 1
CpaBHEHUS;
® BEISIBJIATh 3aKOHOMEPHOCTH M TIPOTHUBOPEYHMS B pacCMaTpUBAaeMBbIX (akTax, JAHHBIX U
HaOJIOJCHUSX, OTHOCSIIUXCS K (PU3UUECKUM SBICHUSIM;
® BEISIBJIATE NIPUYMHHO--CIICZICTBEHHBIC CBSI3W TPHU W3YYEHUHM (PH3HYECKUX SBICHHNA U
IPOIIECCOB, JIeNIaTh BBIBOABI C MCIOJIb30BAaHUEM JE€AYKTHUBHBIX M HMHIYKTUBHBIX
YMO3aKJIOUEeHUH, BBIIBUTATh TMIIOTE3bI O B3aUMOCBA3SIX (PU3NUYECKUX BEJTUUUH;
® CaMOCTOSITEJIBHO BBIOMpATh CIIOCO0 perieHus: yueOHoW (usznyeckoit 3aaun (cpaBHEHUE
HECKOJIbKMX BapHaHTOB pEIICHHs, BBIOOp HamOoiee MOAXOAAMIETO € YYETOM
CaMOCTOSITENIHO BBIJICIICHHBIX KPUTEPUERB).
ba3oBblie uccienoBaTe/bCKue A1eHCTBHA!
® HICTIOJTH30BATh BOMIPOCH KaK UCCIIE0BATEILCKAN HHCTPYMEHT TIO3HAHUS;
® [IPOBOJIUTH TI0 CAMOCTOSITEILHO COCTABJICHHOMY ITUIaHY ONBIT, HECIOXKHBIN (PU3NIECKUit
HKCTIEPUMEHT, HEOOJIBIIIOE UCCIIETOBAaHIE (PU3NIECKOTO SIBICHUS;
® OIICHWBATh Ha TPUMEHHMOCTb W JIOCTOBEPHOCTh HH(OPMAINIO, MOJYYCHHYIO B XOJI€
UCCIIEIOBaHUS WIIM HKCIIEPUMEHTA;
® CAaMOCTOSITEIEHO (POPMYITHPOBATH 000OIIEHNS U BBIBOJBI TI0 PE3yiIbTaTaM MPOBEIEHHOTO
HaOJII0IeHNs, ONIbITA, UCCIICOBAHMS;
® [I[POrHO3UPOBATh BO3MOXKHOE MalIbHEHIIee pa3BUTHE (U3UYECKUX IPOIECCOB, a TAKKE
BBIJIBUTATH TPEATIOIOKEHHUS 00 X Pa3BUTUU B HOBBIX YCIOBHUSIX U KOHTEKCTAX.
Pabora ¢ nnopmanmeii:
® [IPUMEHATh PA3IUYHBIE METObl, MHCTPYMEHTbI M 3alpochl MpU MOUCKE U OTOOpe
UHGOPMALIMU WU TAHHBIX C YYETOM MPEeUI0KeHHON ydeOHOU pu3ndecKoil 3a1aun;
® AHAJIM3UPOBATh, CUCTEMATH3UPOBATh U HHTEPIPETUPOBATh WHGPOPMALUIO PA3TUYHBIX
BUJIOB U ()OPM TIPE/ICTABIICHNUS;
® CAMOCTOSITEJIBHO BBIOMpATh ONTHUMAJbHYIO (opMy mpeacTaBieHuss WHPOpPMALUU U
WUTIOCTPUPOBATh pElIaeMble 33/a4l HECIOXHBIMH CXEMaMHM, IHarpaMMaMH, HWHON
rpaduKol U UX KOMOMHAITUSIMU.
KoMMyHUKaTHBHbIE YHHBepcalbHble Y4eOHbIe el cTBHA:



®B X0J¢ OOCYXIEHHUsS Yy4yeOHOTO Marepuaina, pPe3yJbTaToB JIabOpaTOPHBIX padoOT U
MPOEKTOB 33/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAaeMOM TEMbI U BBICKA3bIBaTh UJICH,
HAIleJICHHBIC Ha PEIICHUE 3a/1a4H U MOIepKaHne OJ1aroKelaTeIbHOCTH OOIICHUS;

® COMOCTABIIATh CBOM CYXKACHUS C CYXKICHHSAMH JPYTUX YYaCTHUKOB JIMAjora,
00HapyXUBaTh Pa3INYNE U CXOJCTBO MO3UIUH;

® BEIPA)KAaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M MMCbMEHHBIX TEKCTaX;

eIIyOJIMYHO  TPEACTABIATh  PE3YJAbTAThl  BBINOJHEHHOTO  (DU3UYECKOTO  OIBITa
(9KCTIEpUMEHTA, UCCIICIOBAHMS, POCKTA);

® [IOHMMAaTh U HMCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHON U WHIUBUAYAJIbHOU paObOTHI MPU
peLIeHNH KOHKPETHON (PU3UIECKOM MpoOIeMBbl;

e [I[PHHUMATh IICJIM COBMECTHOW JESTEIbHOCTH, OpPraHM30BBIBATH JIECHCTBHS 1O &
JTOCTHIKEHHIO: PACIPEICNIATh POJIM, 00CYKIATh MPOLECChl M Pe3yIbTaThl COBMECTHOMN
paboThI, 00001IaTh MHEHUSI HECKOJIBKUX JIHOJICH;

® BBITIOJIHATH CBOIO YacTh pPabOTHI, JOCTHUTAs KAYECTBEHHOTO pE3yibTara IO CBOEMY
HAIPaBJICHUIO U KOOPIAMHUPYS CBOU JICHCTBHSI C APYTUMH WICHAMUA KOMaH/IbI;

® OIICHUBATH KA4e€CTBO CBOETO BKJIAJa B OOLIUI MPOJYKT IO KPUTEPHUSAM, CAMOCTOSTEIHHO
c(OPMYITHPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHuBEpPCaJdbHbIC y‘-leﬁl—[l)le JelCcTBUA

Camoopranmu3amnus:

® BBISIBJISITH NMPOOJIEMBI B KU3HEHHBIX U YYEOHBIX CUTYalUsIX, TPEOYIOUUX AJIs pELIeHUs
(bu3nUecKrux 3HaHUM;

® OPUEHTHUPOBATHCA B PA3JIMYHBIX MOJAXOJaX MPUHATUS pelleHuH (MHAWBUIYaIbHOE,
NPUHATHE PELICHNs B TPYIIE, IPUHATHE PEILIEHUH IpyIoi);

© CAMOCTOSITEJIBHO COCTaBIIAITh QJITOPUTM pelleHus (u3nyeckod 3ajauyd WM IUIaHa
UCCIIEIOBaHUS C YYETOM MMEIOLIMXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMeHTHPOBAaTh Mpe/jaraéMble BApUAHThI PELICHUI;

e Jlen1aTh BHIOOP M OpaTh OTBETCTBEHHOCTD 3a PELICHUE.

CaMOKOHTPOJIb, IMOIIHOHAIbHBIH HHTEJJIEKT:

® 1aBaTh a/ICKBaTHYIO OLICHKY CUTYallUH U IIpe/yIaraTh IJIaH €€ N3MEHEHNUS;

© O0OBSICHATD NMPUYUHBI JOCTHXKEHUS (HEJOCTHIKEHHS) Pe3yabTaToOB JEATEIbHOCTH, J1aBaTh
OLICHKY TPUOOPETEHHOMY OIIBITY;

® BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh (B TOM YHCIE B XOJ BBIMOJHEHHUS (HU3HUECKOTO
UCCJIEIOBaHMSI WMJIM TIPOEKTa) Ha OCHOBE HOBBIX OOCTOATEIbCTB, W3MEHMBILHXCS
CUTYallui, YCTAHOBJIEHHBIX OLINOOK, BOZHUKIIUX TPYAHOCTEN;

® OIICHMBATh COOTBETCTBHE Pe3yJIbTaTa LIETH U YCIOBUSIM;

® CTaBUTh ce0si Ha MECTO JPYroro 4eioBeKa B XOJI€ CIOpa WM JAUCKYCCUU Ha HAyYHYIO
TeMy, TOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY APYroro;

eIpU3HAaBaTh CBOE MpaBO Ha OMMOKY MpU pelleHuH GU3NYECKUX 3aJady WId B
YTBEP)KICHUSIX HA HAyYHbIE TEMBbI M TAKOE XK€ MIPaBO APYIoro.



INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenusi B 7 KJjacce mpeIMeTHbIE pe3ybTaThl HA 0a30BOM YpPOBHE JOJIKHBI

oTpaxkaTb cHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHI:

® [ICIIOJIB30BATh  MOHATHS: (QU3MYECKHEe M XUMHYECKHE sBIICHUS, HaOJII0JeHHE,
JKCIIEPUMEHT, MOJENb, TUIIOTe3a, CIUHUIBI (PU3NUECKUX BEIMYMH, aTOM, MOJIEKYIa,
arperatHble COCTOSIHHSI BeliecTBa (TBEPIOE, JKHUIKOE, Ta3000pa3HOE), MEXaHUIECKOe
IBIDKEHUE  (paBHOMEpPHOE, HEPaBHOMEpPHOE, MPSAMOJIUHEHHOE),  TPaCKTOpHs,
paBHOJICHCTBYOIAsA cuia, nedopmanusi (ympyras, IJIaCTHUYECKas), HEBECOMOCTb,
COOOILAOIINECS COCYIBI;

e paznuuath sBIeHUS (quddy3us, TEII0BOE ABMKEHHE YAaCcTUIl BEUIECTBA, PAaBHOMEPHOE
JBUKEHHE, HEPAaBHOMEPHOE JBUKEHUE, WHEpLHUs, B3aUMOJCHCTBUE TeEJl, pABHOBECHE
TBEPABIX TeJI C 3aKpEeIUIEHHOW OChIO BpAalleHUs, Iepefada JaBleHUs TBEPIAbIMU
TEeJIaMU, KUAKOCTSIMH M ra3aMu, aTMOC(HEpHOE JaBJIeHUE, IJIaBaHUE Tel, IPEBPAIICHUS
MEXaHMYECKOM HEPTUU) M0 OMHCAHUIO UX XapPAKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SBIICHUE;

® pacro3HaBaTh MPOSBICHUE M3YYEHHBIX (PU3NYECKUX SIBICHUI B OKpYXAloOIIeM MHUpE, B
TOM uucie (pU3uvecKue SBICHUSA B MPHUPOAE: MPUMEPHI ABIKEHUS C PA3IUYHBIMU
CKOPOCTSIMH B JKMBOW M HEXHUBOM NPUPOAE, NEHUCTBHE CWIBI TPEHHUS B NPUPOJAE U
TEXHUKE, BJIMSHUE aTMOC(HEpPHOro AaBJICHUS Ha >KUBOW OPraHU3M, ILIAaBaHHE PbIO,
pbplYard B Teje YelOoBEeKa, MPU STOM MEPEeBOJUTH MPAKTHUUECKYIO 3a7adyy B y4eOHYIO,
BBIJIETISITH CYIIIECTBEHHBIE CBOWCTBA (TIPU3HAKHN ) (PU3UUECKUX SIBICHUM;

® ONIUCHIBATh U3YYEHHBIE CBOMCTBA Tel M (pU3MUECKHE SBICHUS, UCIONB3Ys (hHU3HUECKHE
BEJIMYMHBI (Macca, 00bEM, IJIOTHOCTH BEILECTBA, BPEMs, MyTb, CKOPOCThb, CPEIHSS
CKOPOCTb, CHJIa YIPYrOCTH, CUJa TSDKECTH, BEC Tejla, CWia TPEHHs, JaBliEeHUE
(TBEpHoOro Tema, >KMIKOCTH, Trasza), BBITAIKUBAIONIAS CHIIA, MEXaHW4eckas padora,
MOIIIHOCTh, IIJICUO CHUJIBI, MOMEHT CHJIbl, KOI(PQUIMEHT TMOJEe3HOTO JeHCTBUS
MEXaHU3MOB, KHHETUYECKAsT M TOTCHIIMAIbHASI DHEPTrusi), IPH OMHUCAHUH TPABHIHHO
TPaKTOBATh (PU3MUECKHUI CMBICI UCTIOIb3YEMbIX BEIMYUH, X 0003HAYCHUS U €IUHUIIBI
(Gu3NYeCKuX BEIUYUH, HAXOAWUThb (POpPMyIbI, CBA3BIBAIOLIME JaHHYIO (QU3NYECKYIO
BEJIMYMHY C JIPYTMMH BEIWYMHAMH, CTPOUTH TpadUKU H3YYEHHBIX 3aBUCHUMOCTEH
(bU3HYECKUX BENYHH;

® XapaKTepHU30BaTh CBOMCTBA Tell, GU3UUYECKUE SIBICHHS U MPOIECCHI, HCIONB3Ysl MPaBUIa
CJIOKEHUS CWII (BIOJIb OJTHOU MpsiMoii), 3akoH ['yka, 3akoH [lackans, 3akoH Apxumena,
MpaBUJIO paBHOBecHs phiuara (00Ka), «30JI0TO€ TPABWIO» MEXaHWKH, 3aKOH
COXpaHEHHUS] MEXaHWYECKOW DHEPrHH, MPU ITOM JaBaTh CIOBECHYIO (HOPMYITHPOBKY
3aKOHA U 3allUChIBATh €r0 MAaTEMAaTHUYE€CKOE BBIPAKEHUE;

® 00BSCHATH (PU3UYECKUE SBJICHHSI, MPOIIECCHI M CBOICTBA TEJ, B TOM YHCJIE U B KOHTEKCTE
CUTyallMii  MPaKTUKO-OPUEHTUPOBAHHOIO  XapakTepa:  BBIBIATh  NPUUYUHHO-
-CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE M3 1—2 JIOTMYECKHUX IIAroB C OMOPOM Ha
1-2 wu3y4yeHHBIX CBOWCTBA (PUIMYECKUX SBICHUM, (U3HMYECKUX 3aKOHA WIU
3aKOHOMEPHOCTH;

epemaTrh pacy€THhIC 3amauyd B 1-2 JEHCTBUSA, HCIHOJB3Ys 3aKOHBI W (OPMYIIBI,
CBs3bIBAIONIME (DU3MYECKHE BEIWYMHBI: Ha OCHOBE aHAllM3a YCJIOBUS 3a/Ja4u
3aMKUCHIBATh KPATKOE YCJIOBHE, TMOJCTABIATH (DM3MUECKHUE BEIUYUHBI B (OPMYIBI U
MIPOBOAMUTH PAcu€Thl, HAXOIUTh CIPABOYHBIC NaHHbIC, HEOOXOAMMBIE MJISI PELICHUS
3aJa4, OLICHUBATh PEATUCTUYHOCTh MOTYYEHHON (U3UYECKON BETUUNHBL;



® pacro3HaBaTh IPoOJIEMbl, KOTOPbIE MOXHO PEIIUTh IPU MOMOLIM (GU3NYECKUX METOOB,
B ONMCAHUU HCCIIEAOBAaHMs BBIICIATh IPOBEPSIEMOE NPEANONIOKEHUE (TUIOTE3Y),
pa3nnyaTth ¥ WHTEPHPETHPOBATH MOIYYCHHBIH pe3yiabTaT, HAXOAUTHh OIIMOKH B XOJe
OIIbITA, JIEATh BBIBOJIBI [10 €70 PE3yJbTaTaM;

® [I[POBOJIUTH OMBITHI 1O HAOIIOJACHUIO (PM3UYECKUX SIBICHUH WM (PU3NYECKUX CBOMCTB
Tes:  (OPMYIMPOBATH TPOBEPSIEMbIE NPEANOIOKEHHUS, COOUpaTh YCTaHOBKY U3
IPEJI0KEHHOT0 000PYA0BaHUs, 3alIUChIBATh X0/ OIbITAa U (POPMYIUPOBATH BHIBO/IBL;

® BHITIOJIHATH MPSIMbIE M3MEPEHHS PACCTOSIHHSA, BPEMEHHU, MacChl Teia, 00béMa, CUIbl U
TEMIIepaTypbl C UCIOJb30BAaHMEM aHAJIOTOBBIX U LU(POBBIX NMPUOOPOB, 3alHUCHIBATH
MOKa3aHusl TPUOOPOB C YIETOM 33JaHHON aOCOFOTHOM MOTPEITHOCTH U3MEPECHHIA,

® [I[POBOJIUTh MCCIIEJOBAHUE 3aBUCHUMOCTH OJHOW (DU3NYECKON BEIUYMHBI OT APYro ¢
HCIIOJIb30BaHUEM IPSIMBIX U3MEPEHUH (3aBUCUMOCTH ITyTH PAaBHOMEPHO JBUKYLIETOCS
T€la OT BPEMEHU JIBUKEHHS Tella, CHJIbI TPEHUSI CKOJILKEHHUS OT Beca Teja, KauecTBa
00pabOTKM TOBEPXHOCTEH Tel M HE3aBUCUMOCTU CWJIbl TPEHUS OT IIOLIa]U
COIIPUKOCHOBEHUS TeJ, CUJIbl YIPYTOCTU OT YIJIMHEHUS NMPYXKHUHBI, BBITAIKHBAIOIEH
CHIIBI OT O00BbEMa TOTPYKEHHOH 4YacTH Tela MW OT IUIOTHOCTH JKUAKOCTH, €€
HE3aBUCHMOCTH OT IUIOTHOCTH TeNa, OT TIIyOWHBI, Ha KOTOPYIO MOTPYKEHO TeJo,
YCIOBUH MJaBaHUS TeJN, YCIOBHHM paBHOBECUS pblyara M OJIOKOB), y4acTBOBaTh B
IUIAaHUPOBAaHUM y4eOHOro HCCIelOBaHUsA, COOMpaTh YCTAHOBKY M  BBINOJIHATH
U3MEpeHUs], cenys MPeIOKeHHOMY IUIaHy, (PUKCHPOBATh PE3yJAbTAaThl IMOJyYEHHON
3aBHCUMOCTH (DM3MYECKHX BEJIMYMH B BHJE MPEUIOKEHHBIX Tabiui u rpadukos,
JIEJIaTh BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEOBAHMS,

® [IPOBOJUTh KOCBEHHbIE HW3MEpPEHUs (U3NYECKUX BEJIWYUH (IJIOTHOCTH BEIIECTBA
KUAKOCTH M TBEPAOrO TeNa, CWJIA TPEHHUS CKOJIBXKEHUS, JaBJIEHUE BO3/yXa,
BBITAJIKMBAIOIIAs CHWJIA, JCWCTBYIOLIas Ha IMOTPYKEHHOE B KHUIKOCTb TEJO,
KOA(Q(UIMEHT MOJIE3HOTO JEHCTBHUS MPOCTHIX MEXAHU3MOB), CleAys NPeasIOKEHHON
MHCTPYKIMU: TP BBIOJIHEHUU U3MEPEHUI COOMPATh SKCIIEPUMEHTAIILHYIO YCTAaHOBKY
Y BBIUUCIIATH 3HAYEHUE NICKOMOM BEIIMUMHBL,

ecoONMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH Npu pabore ¢ J1abOpaTOPHBIM
o0opynoBaHuEM;

e yKa3blBaTh IMPUHLUIBI JEHCTBHS MNPUOOPOB U TEXHUYECKHX YCTPOWCTB: BECHI,
TEPMOMETP, JTUHAMOMETP, COOOIIAIOIINECS COCY b, OAPOMETP, pbluar, MOJBMKHBIN U
HETOABIKHBIN OJIOK, HAKJIIOHHAS TUIOCKOCTh;

® XapaKTepU30BaTh MPUHIIMIIBI IeHCTBUS U3YUEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C OMOpPOM Ha MX ONUcaHUs (B TOM 4HKCIe: MOAIIMUIHUKHA, YCTPOWCTBO BOJONPOBOJA,
TUIPABIMYECKU Tpecc, MaHOMETP, BBICOTOMEp, IOPIIHEBOM HAcoc, apeoMerp),
UCTOJB3Ysl 3HAHHUA O CBOWCTBAX (PM3MYECKHUX SBICHUH U HE0OXOoAuMble (U3NYECKHE
3aKOHBI M 3aKOHOMEPHOCTH;

®[IPUBOAMTH MpHUMEPHl (HAXOMUTh HMH(POPMAIMIO O TpUMepax) MPAKTHYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHUM B TIOBCEJHEBHOW XKM3HM s OOecredeHus
0e30macHOCTH TPU OOpallleHHH C TPUOOpaMU M TEXHUYECKUMHU YCTPOWCTBAMH,
COXPaHEHMsI 3/I0pOBbsI M COONIOAEHUS HOPM HKOJIOTMYECKOTO TIOBEACHUS B
OKpYXKarolleH cpee;

® OCYILECTBIIATE OTOOP MCTOYHUKOB HMH(popManuu B IIHTEepHETE B COOTBETCTBHU C
3a/laHHBIM TIOUCKOBBIM 3alPOCOM, HA OCHOBE MMEIOIMXCS 3HAHUI U ITyTEM CPAaBHEHUS
Pa3IMYHBIX UCTOYHUKOB BBIJCIATH HHPOPMALINIO, KOTOPAs SIBJISETCS MPOTHBOPEUMBON
WA MOXET OBITh HEJJOCTOBEPHOM;



® [ICTI0JIb30BATh IPU BBINOJHEHUH YYEOHBIX 33JaHUN HAyYHO--TIOMYJSIPHYIO JINTEPaTypy
(U3M4eCKOro conaep’KaHus, CHpaBOYHbIE MaTepHalbl, pecypchl ceTtu VHTepHer,
BJIAJCTh MpPHEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHus WHGOpMALUU U3
OJTHO 3HAKOBOW CHCTEMBI B IPYTYIO;

® C03/1aBaTh COOCTBEHHBIE KPAaTKWE MUCHMEHHBIE W YCTHBIE COOOIEHHS Ha OCHOBE 2—3
UCTOYHUKOB MH(popMaru (HrU3n4ecKoro coaepkaHusi, B TOM YHCIIE MYOJUYHO JIeNIaTh
KpaTKue COOOIIEHUs O Pe3ysIbTaTax MPOEKTOB WM YYeOHBIX MCCIEOBAHUMN, IIPU 3TOM
IPaMOTHO HCHOJNb30BAaTh M3Y4YECHHBIM NOHATUIHBIN ammapaT Kypca (U3HKH,
COIIPOBOKJATh BBICTYIIJICHHE NIPE3CHTAINEH;

®[IpU BBIIOJHEHUU Y4YEOHBIX MPOEKTOB M MCCIEJOBAHUN pPACHpPENENATh O00S3aHHOCTH B
rpyIIie B COOTBETCTBUH C MOCTABICHHBIMHU 33J]auaMH, CIICTUThH 3a BBINOJIHEHUEM IJIaHA
NeCTBUHM, aJeKBaTHO OIICHWBAaTh COOCTBEHHBIH BKJIAJ B JACATENBHOCTH TPYIIIHL,
BBICTPAaNBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBHE, YUUTHIBASI MHEHUE OKPY’KAIOIIHX.

K xonuy oOyuenust B 8 Kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JIOJKHBI

oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® [ICII0JIb30BATh IOHATHS: Macca W pa3Mepbl MOJIEKYN, TEIJIOBOE JIBUXKEHHE aTOMOB M
MOJIEKYJI, arperatHbleé COCTOSIHHS BEIIECTBA, KPHCTAIMYECKHE M aMOp(dHBbIE Tena,
HACBIIIEHHBIN ¥ HEHACBILICHHBIN Map, BIaKHOCTh BO3/yXa, TeMIepaTypa, BHYTPEHHssA
SHEprus, TeIJIOBOI JIBUTATElb, SJIEMEHTAPHBIN IEKTPUUECKUI 3apsi, JEKTPHUUECKOe
1oJie, MPOBOJAHUKH W JUAJICKTPHUKH, IMOCTOSHHBIA SJIEKTPUYECKHA TOK, MarHUTHOE
0JIE;

epa3nuyaTh SBJICHUS (TEIUIOBOE pACHIMPEHHE M CXKaThe, TeIulonepeaada, TeIuIoBOe
paBHOBecHe, CMayMBaHWE, KaWULAIPHBIE SIBJICHUS, WCHApeHHe, KOHJCHCAIus,
IUIaBJIeHWe,  KpUCTau3anus  (OTBepJeBaHME),  KUIEHHE,  Teronepesaya
(TEerIONpPOBOJHOCTb, KOHBEKILIMS, W3IyYEHHE), DJCKTPU3aLUs Tes, B3aMMOJACHCTBHE
3aps/ioB, JCWCTBUS DJIEKTPHUUECKOTO TOKA, KOPOTKOE 3aMBIKaHUE, B3aMMOJICHCTBHE
MarHuTOB, JEWCTBHE MAarHUTHOTO IOJII HAa TPOBOJHUK C TOKOM, 3JIEKTPOMAarHHTHAs
UHAYKIMUSA) 1O ONHCAHUIO MX XapaKTepHBIX CBOMCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOIIUX JaHHOE (PU3UYECKOE SIBJICHUE;

® pacro3HaBaTh NPOSBIECHUE M3YUYEHHBIX (PU3NYECKHUX SIBICHHH B OKpY’KaloIleM MHpE, B
TOM 4ucie (U3NYECKHe SBIEHUS B IPHUPOJIE: TOBEPXHOCTHOE HATSDKEHUE U
KalWUISIpHBIC SBIICHUST B TPUPOAE, KPUCTAUTBI B Tpupoze, uinydenue ColHIa,
3aMep3aHue BOJOEMOB, MOpCKHE Opu3bl, oOpa3oBaHHE POCHI, TyMaHa, MHEs, CHera,
AIIEKTPUYECKHE SIBIEHUS B aTMocdepe, HIEKTPUYECTBO IKUBBIX OpPraHHU3MOB,
MarHuTHOE Mosie 3eMid, Jipeld MOJII0COB, pOJIb MArHUTHOTO MOJS JJIs KU3HU Ha
3emJie, ONSIPHOE CUSHUE, MIPU ATOM IEPEBOJUTH MPAKTUYECKYIO 337auy B y4eOHYIO,
BBIJIETISITH CYIIECTBEHHbIE CBONCTBA (MPU3HAKH) (PU3MUECKUX SBICHHIA;

® OTIMCHIBATh M3YYCHHBIE CBOWMCTBA Tel W (PU3NYECKUE SIBICHHS, UCIIONB3YS (PU3UIECKUE
BEJIMYMHBI (TeMIlepaTypa, BHYTPEHHsSI JHEPTUs, KOJWYECTBO TEIUIOTHI, YAETbHAs
TEINIOEMKOCTh ~ BEILECTBa, YyJAeJIbHAas TeIUIOTa IUIABJIEHUS, YJelbHas Teriora
napooOpa3oBaHus, yAEIbHAs TEIUIOTa CrOpaHHs TOIUIMBA, KOA(PQUIMEHT MOJIE3HOTO
JeHCTBUS TEIUIOBOW MAIIMHBI, OTHOCUTENIbHAS BIAKHOCTh BO3/yXa, JJIEKTPUUYECKHUN
3apsil, CHJa TOKa, OHIIEKTPUUYECKOE HANpPSDKEHUE, CONPOTUBIIEHUE IPOBOJHUKA,
yJIelIbHOE CONPOTHBIICHHE BEIIECTBA, pab0Ta U MOIIHOCTD 3JEKTPUUYECKOTO TOKA), IpU
ONKCAaHUM MPABUIBHO TPAKTOBATh (U3WYECKUHA CMBICI HCIOJIb3yEeMBIX BEJIUYHMH,
0003HaueHMs M €IUHUIBI GU3NYECKUX BEJINYMH, HAXOAUTh (POPMYJIbI, CBA3BIBAIOILUE
JAHHYIO (U3MYECKYI0 BEIMYMHY C JpPYITMMH BEJIWYMHAMH, CTPOUTHh TIpaduku
U3YyYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEIUYHH;



® XapaKTepu30BaTh CBOWCTBAa Tel, (U3MYECKHUE SBICHHS U IPOLECCH, HCIONb3Ys
OCHOBHbBIE TOJOXEHUS MOJIEKYJISIPHO--KUHETUYECKON TEOpHUH CTPOEHMs BEIlECTBa,
IOPUHIUIT CYNEPIO3UIMK TMojied (Ha KayeCTBEHHOM YpPOBHE), 3aKOH COXpaHEHUSs
3apsna, 3akoH OMa nans ydacTka Lenu, 3akoH J[xoyns—JleHua, 3akoH coxXpaHEHHUs
SHEPruu, MPU ITOM JaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHa M 3alKCHIBATh €ro
MaTeMaTUYECKOE BHIPAKEHUE;

® 00BACHATH (PU3MUECKHE MTPOLIECCHI U CBOICTBA TEJI, B TOM YHCJIE U B KOHTEKCTE CUTYyallUl
MIPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH MPUYHMHHO-CIICACTBEHHbBIE CBSI3H,
cTpouth OOBsicHEHWE M3 |—2 JOrHYeCKMX IIaroB ¢ OMOpod Ha 1—2 W3y4yeHHBIX
CBOWCTBA (PM3MUECKUX SBICHUN, (PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

epemiath pacuy€THhIC 3a7aud B 2—3 JEHCTBUS, WCIONB3Yysd 3aKOHBI H (OPMYIIHI,
CBSI3bIBAIOIIME (DU3MUECKHE BEIMYMHBI: Ha OCHOBE aHAJM3a YCJIOBHA 3aJlaud
3aMUChIBaTh KPAaTKOE YCJIOBUE, BBISBISTH HEIOCTATOK JAHHBIX JJISl PEIICHUS 3aayu,
BBIOUpATh 3aKOHBI U (GOPMYIIBI, HEOOXOAUMBIE AJIs €€ PEIleHNUs, IPOBOIUTH PacYETHI U
CPaBHHBATh IMOTYYCHHOE 3HAUCHHE (DU3MUCCKON BEIIMUUHBI C N3BECTHBIMH JAHHBIMU;

® pacro3HaBaTh MPOOJIEMbI, KOTOPHIE MOKHO PELIUTh MPU MOMOIIU (PUIUIECKHX METOIOB,
UCIIOJIb3YSl OINKCAHUE MCCIEAOBAHUS, BBIACIATH IIPOBEPSEMOE IPENIIOJIOKEHUE,
OILICHUBAThH MPABUJIBHOCTH MOPSAKA MPOBEACHUS UCCIIEIOBAHMS, JIENaTh BHIBOJIBI;

 [IPOBOJTUTH OIBITHI TT0 HAOTIOACHUIO (PU3NICCKUX SBIICHUN WITH (U3NYECKUX CBOWCTB TEI
(KanmwIIsipHbIE  SIBJICHMSA, 3aBHUCHUMOCTBH JIaBIEHHS BO3AyXa OT ero o0béma,
TEMIEPaTyphl, CKOPOCTH MPOIecca OCTHIBAHUS U HarPEBAHUA MPU U3ITYYEHUU OT LIBETa
W3NIydaronie  (MOrJIomaroIei) MOBEPXHOCTH, CKOPOCTb HCHApeHHs BOABI  OT
TEMIIEpaTypbl JKHAKOCTH W TIUIOMIAAM €€ TOBEPXHOCTH, OJICKTPH3alUid Tel W
B3aUMOJICHCTBUE 3JEKTPUUYECKUX 3apsA0B, B3aUMOJECUCTBUE IMOCTOSHHBIX MarHUTOB,
BHU3yaJIM3alisl MATHUTHBIX MOJIEW MOCTOSSHHBIX MarHUTOB, I€UCTBUS MATHUTHOTO MOJIS
Ha TPOBOJHUK C TOKOM, CBOICTBa 3JE€KTPOMAarHUTa, CBOMCTBA 3JEKTPOJBHUraTelIs
MOCTOSTHHOTO TOKa): (OpMyIupoBaTh MpPOBEPsSEMbIE TPEINOIOKEHUsI, CcoOUpaTh
YCTaHOBKY W3 TMPEAJIOKEHHOTO O0OpydOBaHMS, OMNHUCHIBATH XOJA OMNbITA U
dbopMyITHUpPOBaTH BHIBOJIBI;

® BBINOJIHATh NPSIMbIE U3MEPEHHUS TEMIIepaTypbl, OTHOCUTEIBbHOM BIIAXKHOCTH BO3/yXa,
CWJIBI TOKA, HANpSsDKEHUS C KCIONb30BAaHHEM aHaJIOrOBBIX MPUOOPOB U JAATYUKOB
(GU3MYECKUX BEIMYMH, CPaBHUBATH PE3yJAbTaThl H3MEPEHUH C y4ETOM 3aJlaHHON
a0COTIOTHON MOTPEIIHOCTH;

® IPOBOANTH HMCCIICIOBAHUE 3aBUCUMOCTH OJHOW (PU3MUECKOW BEJIMYMHBI OT JIPYroMl C
WCITOJIb30BAHUEM TPSIMBIX M3MEPEHUN (3aBUCHUMOCTH COMPOTHUBIICHUS MPOBOJHUKA OT
€ro JIJIMHBI, TUIOU[AJAN MOMEPEYHOT0 CEYEHUsl U YJEIbHOTO COMPOTUBIICHUS BEUIECTBA
MIPOBOJIHMKA, CHJIBI TOKA, UJIYILIETO Yepe3 MPOBOJHUK, OT HAMPSXKEHUS Ha IPOBOHUKE,
HCCJIEIOBAaHUE TIOCJIEI0BATEIbHOTO U MapajuIeIbHOTO COEAUHEHWH MPOBOJHUKOB):
MJIAaHUPOBATh UCCIEOBaHUE, COOMPATh YCTAHOBKY M BBIMOJHSATH U3MEPEHUS, CICTys
MPeJIOKEHHOMY TUIaHy, (PUKCHPOBATh PE3YNbTATHI MOTYYCHHON 3aBUCUMOCTH B BUJIE
TaONIUIl ¥ TpadUKOB, IeTaTh BEIBOJBI 110 PE3yIbTaTaM HUCCIICIOBAHMUS;

® IPOBOJUTH KOCBEHHBIE HU3MEpeHHS (U3MYecKuX BeNWYuH (yIaenbHas TEIUIOEMKOCTh
BEIIECTBa, CONPOTUBJICHUE MMPOBOJHUKA, pa00Ta U MOIIHOCTH 3JIEKTPUUYECKOIO TOKA):
IUIAHUPOBAaTh HW3MEPEHHs, coOupaTh HKCIEPUMEHTAJbHYI0 YCTAaHOBKY, Clenys
MPEeAJI0KEHHON UHCTPYKIIUU, U BBIYUCIIATH 3HAUCHUE BEITMUUHBL;

ecoOMOIaTh TpaBWIIA TEXHUKA OE30MacHOCTH mpu pabore ¢  JabOpaTOPHBIM
o0opynoBaHueM;



® XapaKTepU30BaTh MPUHILMIIBI IEHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB
C ONOpPOM Ha MX ONUCaHMs (B TOM YHUCIE: CUCTEMA OTOIUIEHUS IOMOB, TMTPOMETP,
napoBast TypOWHA, aMIlepMeTp, BOJBTMETP, CUETUYMK JIEKTPUUECKOH SHEpPrHH,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, HArpeBaTeNbHBIE AJIEKTPOIPUOOPH (TIpUMEpHI),
JIEKTPUUECKUE MPEJOXPAHUTENIH, SJICKTPOMArHUT, 3JEKTPOJBUIATENb IOCTOSHHOTO
TOKa), HCIOJNb3Yys 3HAHUS O CBOMCTBaX (PU3MUECKUX SABICHUM U HEOO0XOAUMBIE
¢du3nueckre 3aKOHOMEPHOCTH;

e pacro3HaBaTh IIPOCTbIE TEXHUYECKHE YCTPOMCTBA M H3MEPUTENIbHbIE HPUOOPHI IO
cXeMaM M CXEMaTH4YHBIM PUCYHKaM (KHJIKOCTHBII TEPMOMETp, TEPMOC, ICUXPOMETP,
TUTPOMETP, IBUIATEIb BHYTPEHHEI'O CrOpPaHHUs, 3JEKTPOCKOI, PEOCTaT), COCTaBIATh
CXEMBI 3JIEKTPUUYECKHX LIeNed ¢ IMOCIeN0BATENbHBIM U MapajuleIbHbIM COEIUHEHUEM
3JIEMEHTOB, pa3jnyasi yCJIOBHbIE 0003HAYECHHUs JIEMEHTOB JIEKTPUUECKUX LIETeH;

®[IPUBOAMTH MpHUMEPHl (HAXOIUTh MH(POPMALMIO O MpUMepax) MPAKTHUYECKOIO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHMM B IIOBCEJIHEBHOW XKM3HM A obOecredeHus
0€30MaCHOCTH TpPH OOpaIIeHWHu ¢ NpudOpaMH W TEXHUYECKUMH YCTPOHCTBAMHU,
COXpaHEHMsI 370pOBbsi M COOJIIOIGHHUS HOPM OSKOJOTMYECKOIO IOBEACHHS B
OKpYy’KaroIel cpene;

® OCYILIECTBIIATh OUCK MH(pOpMarmn (usnyeckoro cogepkanusi B IHTepHETe, HA OCHOBE
UMEIOIUXCA 3HAHUM M MyTEM CpPaBHEHHUS JIOMOJIHMUTENbHBIX MCTOUYHUKOB BBIJIENATH
UHPOPMALINIO, KOTOPAst SBJISETCS MPOTUBOPEUNBON MIIH MOXKET OBITH HEJOCTOBEPHOM;

® [ICTI0JIb30BATh IPU BBINOJHEHUM Y4YEOHBIX 3aJaHUN HAy4YHO--TIOMYJISIPHYIO JIUTEPATypy
(Gu3NYEeCKOro cojepxaHus, CIPaBOUYHbIE MaTepuasibl, pecypchl cetu HHTepHer,
BJa/IeTh NpUEMAMM KOHCIEKTHPOBAHUSA TEKCTa, MpeoOpa3oBaHUS HHPOpMALUU U3
OJTHOW 3HAKOBOW CHCTEMBI B IPYTYIO;

®Co3/aBaTh COOCTBEHHBIE IHCHbMEHHBIE M KpaTKHe YCTHbIE COOOIIeHMs, 00001mas
UHPOPMALIMIO U3 HECKOJIBKUX HMCTOYHHUKOB (PU3UUECKOTO COJAEP)KaHMs, B TOM 4YHCIE
nyoJIMYHO  TPEACTaBIATh  pe3yabTaTbl MPOEKTHOM MM HMCCIeI0BaTeNIbCKON
JeSITeTbHOCTH, TIPH 3TOM TPaMOTHO HCIIOJIb30BaTh M3YUEHHBIN TOHSATHIHBIN ammapar
Kypca (PU3HKH, COIPOBOXK/IAaTh BBICTYIUIEHNE IPE3EHTALIUEN;

®IIpH BBINIOJHEHUN YYEOHBIX TIPOCKTOB W WCCIENOBAaHMNA (PU3MUYECKUX MPOIECCOB
pacrpenenaTs 00s13aHHOCTH B TPYIIE B COOTBETCTBUM C IOCTABICHHBIMU 33JayaMH,
CJIEIUTh 32 BBIOJHEHHEM IUIaHa JEHCTBUH M KOPPEKTHPOBATh €ro, aJeKBaTHO
OLICHUBaTh COOCTBEHHBIM  BKJaJ B  JEATEIBHOCTb  IPYIIBI,  BBICTPAUBATh
KOMMYHHKATHBHOE B3aHMO/ICHCTBHE, IPOSIBIISISI TOTOBHOCTD pa3peniaTh KOH(PIUKTHL.

K xonny oOyuenus B 9 kJjacce mpeIMeTHbIE pe3yiabTaThl Ha 0a30BOM YpPOBHE JOJIKHBI

oTpaXkaTb C(HOPMUPOBAHHOCTH Y O0YUAIOIIMXCS YMEHU:

® [ICIIOJIB30BATh MOHATHUS: CHUCTEMa OTCY€Ta, MaTepualbHas TOYKa, TPAEKTOPHUS,
OTHOCHUTEJIBHOCTh MEXAHHUECKOTO JBIKEHUS, nedopmanus (yrnpyras, IiacTHuecKas),
TpEHHE, LEHTPOCTPEMUTEIBHOE YCKOPEHHE, HEBECOMOCTh M MEperpysku, IEHTp
TSKECTH, a0COJIIOTHO TBEPIOE TENO, LEHTP TSHKECTH TBEPAOIO Tella, PaBHOBECHUE,
MEXaHUYeCKue KonebaHus ¢ BOJHBI, 3BYK, HWHOQPa3BYK ©  YJIbTPa3BYK,
AJIEKTPOMAarHUTHBIC BOJIHBI, IIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET, OJIM30PYKOCTb U
JAJIbHO30PKOCTh, CIIEKTPbl HUCIIyCKaHWs M IOIVIOIIEHUs, anbda-, Oera- U ramma-
U3JTy4€HUs1, U30TOIb, SIAEPHAs YHEPTE€THKA,;

epa3nnyaTh SBJIEHUsS (PAaBHOMEPHOE M HEPABHOMEPHOE MPSIMOJIMHEHHOE JABHIKEHHE,
PABHOYCKOPEHHOE MPSIMOJIMHENHOE ABMKEHHE, CBOOOIHOE MaJIEHUE Tell, PABHOMEPHOE
JBIDKEHHE TI0 OKPY)KHOCTH, B3aMMOJEHCTBHE TEJ, pPEAKTUBHOE JBIIKEHHE,



KosiebaTenbHOe JBIKEHHE (3aTyXalole U BBIHYXACHHBIE KoJeOaHUs), pe30HaHC,
BOJIHOBOE JBI)KEHHE, OTPaXXEHUE 3BYKa, MPSMOJIMHEHHOE pPACIPOCTPaHEHHUE,
OTpPa)KE€HUE U NMPEJIOMIIEHUE CBETA, MI0JJHOE BHYTPEHHEE OTPAKEHHUE CBETA, PA3JI0KEHUE
0eoro cBera B CIEKTP M CJIOXEHHE CIHEKTPaJIbHBIX I[BETOB, AMCIIEPCHS CBETa,
€CTECTBEHHAs] PaJUOAKTUBHOCTh, BOZHUKHOBEHHE JIMHEHYATOro CHEKTpa W3JIYy4EHHUS)
[I0 OIMCAaHUIO HUX XAPAKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB, AEMOHCTPUPYIOLIUX
JTaHHOE (hU3HUECKOE SIBICHUE;

® pacro3HaBaTh MPOSIBICHHE U3YYCHHBIX (PU3UUECKUX SIBJICHUN B OKpY)KalolleM MHpe (B
TOM uHcie (U3NYecKue SBJICHUS B MPUPOJE: MPHUIMBHI U OTJIUBBI, JBH)KEHUE TUIAHET
ConHeyHOM CHCTEMBI, PEaKTUBHOE JIBUKEHUE KUBBIX OPraHU3MOB, BOCIIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMMUYECKHE BOJIHBI, LYHAMH, 3XO, LIBETa TEll,
ONTUYECKUE SBJICHUS B  MPHUPOJAE, OHOJOTHMYECKOE  JCUCTBHE  BHIUMOTIO,
yIbTPapuOIECTOBOIO M PEHTTEHOBCKOTO M3JIyYE€HUN, €CTECTBEHHBIM DPaaUOAKTHBHBIN
¢dboH, KOCMHUYECKHE JIy4d, PAAHUOAKTUBHOE W3JIyY€HHUE TMPUPOIHBIX MHUHEPAJIOB,
JeIICTBUE paInOaKTUBHBIX U3IYyYEHUN HAa OpraHU3M YeJIOBeKa), IPU 3TOM NEPEBOIUTH
MPaKTUYECKYIO0 3a/ladyy B Y4eOHYIO, BBIJCISTH CYIIECTBEHHBIE CBOWCTBA (IIPU3HAKH)
(bu3NYECKUX SIBICHUN;

® OTIHMCHIBATh M3YyYCHHBIE CBOMCTBA Tel W (PU3NUECKUE SIBICHUS, UCTIONB3YS (PU3UUECKUE
BEJIMUMHBI (CpPEeqHsE U MTHOBEHHAs CKOPOCTh Tella IPU HEPAaBHOMEPHOM JABM)KCHUU,
YCKOpEHHE, MepeMEIIEHNEe, yTh, YIJIOBas CKOPOCThb, CHJIa TPEHUS, CHJia YIPYTrOCTH,
CUJIa TSKECTH, YCKOPEHHE CBOOOIHOrO MaJCHMS, BEC Tella, UMILYJIbC Teja, UMIYJIbC
CWJIbI, MEXaHUYecKasi paboTa U MOIIHOCTb, MOTEHLIMAJIbHAS SHEPTUs Teja, MOJHATOTO
HaJl IOBEPXHOCTBIO 3€MJIM, MIOTEHIIUAJIbHAS SHEPIUS CKAaTOW NPYKUHBI, KHHETUYECKast
SHEprus, MOJHAas MEXaHWYecKas SHEeprus, NepuoJl M 4YacToTa KoJeOaHul, IInHa
BOJIHBI, TPOMKOCTb 3ByKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKAa3aTeNlb MPEIOMIICHUS
Cpelipl), NMPU OMHCAHUM MPABUIBHO TPAKTOBaTh (PU3MUECKHUH CMBICH HCHOJIB3YEMBIX
BEJIMYMH, OOO3HAYEHUS W €IUHMIBI (PU3NYECKHX BEJIMYMH, HAXOAUTh (HOpMyIbI,
CBSI3BIBAIOIME JAHHYIO (U3UYECKYIO BEIWYMHY C JAPYTUMHM BEJIMYMHAMH, CTPOUTH
rpaduKu U3y4yeHHBIX 3aBUCUMOCTEN (PU3HUECKUX BEJINYMH;

® XapaKTepu30BaTh CBOMCTBA Tel, (pU3MUYECKHE SIBICHUS M MPOLECCHI, UCIONb3Ys 3aKOH
COXpaHEHMsI PHEPIMH, 3aKOH BCEMHUPHOIO TITOTEHMsI, MPUHLUI CYNEPHO3ULUU CHUII,
MPUHLINI OTHOCUTeNbHOCTH ["anuies, 3akoHbl Hpl0TOHA, 3aKOH COXpaHEeHUs UMITYJIbCA,
3aKOHBl OTPAXKEHHsS M IIPEJIOMIIEHHS CBETA, 3aKOHBI COXPAHEHUs 3apsA7OBOrO U
MaccoBOI'O UHMCEJ TMpHU SAEPHBIX pPEaKUMsIX, IpU 1TOM JaBaThb CJIOBECHYIO
(bopMyIMPOBKY 3aKOHA U 3alIMChIBaTh €T0 MaTEMaTHUECKOE BBIPAXKEHHUE;

© 00BSCHATH (PU3UYECKHE MTPOLIECCHl U CBOWCTBA TEJ, B TOM YHCJIEe U B KOHTEKCTE CUTYalui
MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH NPUYMHHO--CIICJCTBEHHbIE CBSI3H,
CTpOUTh OOBSICHEHHE M3 2—3 JOrMYECKHMX IIaroB C OMNOpOoH Ha 2-3 U3YYEHHBIX
CBOMCTBA (PU3MUECKUX SBICHUN, PU3MUECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

e pemiath pacuéTHbIe 3a/lauMl (OMUPAOIIMECcs HA CUCTEMY M3 2—3 ypaBHEHUM), HUCIONb3Ys
3aKOHBI U (POpMyIBl, CBsI3bIBaroOlIUe (DU3MYECKHE BEIWYMHBI: HAa OCHOBE aHajIn3a
YCIIOBHS 3a/laud 3allMChIBaTh KPAaTKOE YCJIOBHE, BBIABIATH HEAOCTAIOIINAE WIH
M30BITOYHBIC JaHHBIC, BHIOUPATh 3aKOHBI U (POPMYJIBI, HEOOXOAUMBIC ISl PEIICHUS,
IPOBOAMTH PACU€TBl W OLEHUBAaTh PEATMCTUYHOCTH IOJYYEHHOI'O 3HAYECHUS
(bU3UYECKON BETUYMHBL;

® pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIIUTh MPHU MOMOIIU (HU3UYECKUX METOJIOB,
UCIIOJIb3YSl OINHCAHUE MCCIENOBAHUS, BBIACIATH IIPOBEPSIEMOE IIPENAIIONIOKEHUE,



OLICHUBATh MPABUIBHOCTh MOPSAKA HPOBEACHUS HCCIEIOBAaHUS, IeNaTh BbIBOJHI,
UHTEPIPETHPOBATH PE3YNbTaThl HAOIIOIEHUH U OIBITOB;

® [I[POBOJIUTH OIBITHI 110 HAOIIOCHHUIO (PU3UUECKUX SBICHUHA UM (PU3HMUECKUX CBOMCTB Tel
(u3ydyenue BTOpOro 3akoHa HbIOTOHA, 3aKOHA COXpaHEHHs PHEPIrUH, 3aBUCHMOCTD
neprojaa KojueOaHuii IPyKMHHOTO MasgTHHKA OT MacChl Ipy3a U jKECTKOCTU NPYKHUHBI U
HE3aBHCUMOCTbH OT aMIUTUTY/Ibl MAJIBIX KOJICOAHHU, IPSAMOIMHEHHOE pacupoCcTpaHeHNE
CBETa, pPa3NIOKEHHE OEJIOro CBeTa B CIEKTP, M3yYCHHE CBOWCTB H300paKEHHS B
IUIOCKOM 3€pKaJie M CBOMCTB HU300paKeHHsI MpeaMera B coOMparomiel JIMH3e,
HaOMNIOJICHNE CIUIOIIHBIX M JIMHEWYaThIX CIEKTPOB M3IY4YEHUs): CaMOCTOSATEIBHO
coOMpaTh YCTaHOBKY M3 N30BITOYHOTO HAOOPa 000PYIOBAHNUS, OIMCHIBATH XOJ OIBITA U
€ro pe3yabTaThl, (POPMYIHUPOBATH BHIBOIBI;

®IPOBOAUTH IPHU HEOOXOAMMOCTH CEPHI0 NPSAMBIX H3MEPEHHUH, OIpenessist CpeaHee
3Hau€HUE H3MepsieMON BeNUYUHBl ((POKYCHOE pacCTOsIHHUE cOOMparolie JIMH3bI),
000CHOBBIBATh BBIOOP CII0C00a M3MEpEHUSs (M3MEPUTEITHHOTO MTPUOOPA);

® [IPOBOJIUTh HCCIIEIOBAaHUE 3aBUCHUMOCTEH (DM3MYECKHX BEIMYMH C HCIOJIH30BAHUEM
OpSAMBIX M3MEPEHHH (3aBHUCUMOCTh IyTH OT BPEMEHH IMPH PAaBHOYCKOPECHHOM
JBIDKCHUM 0€3 HayalbHOW CKOPOCTH, Iepuoja KojJeOaHWH MaTeMaTHYecKOro
MasTHUKA OT JJIMHBI HUTH, 3aBUCUMOCTHU yIJIa OTPaKEHHS CBETa OT yrijla MaJeHHs U
yIi1a MpeOMIICHHs OT yIJia MajJeHus1): TUIAHUPOBATh MCCIIEOBAHUE, CAMOCTOSTEIHLHO
coOMpaTh YCTaHOBKY, (UKCHPOBATH pe3yJabTaThl IOJYYEHHOHW 3aBHCHMOCTH
(u3MYeCKUX BENMYMH B BHJE TaOJIUI] U TpaduKOB, JENaTh BHIBOJBI 110 PE3yJbTaTaM
UCCIIEI0BaHMS;

® [IPOBOJIUTh KOCBEHHbIE H3MEpeHUs (U3NYECKHX BEIMYMH (CpeiHsAs CKOpPOCThb U
YCKOpEHHUE TeJla PU PaBHOYCKOPEHHOM JIBUKEHUH, YCKOPEHHUE CBOOOIHOTO MaJCHUS,
KECTKOCTh TPYKUHBI, KOOPPHUIIMEHT TPEeHHsI CKOJIBKEHUS, MEXaHHUYecKas padora u
MOIIHOCTb, YacTOTa M TMepuoja KoyieOaHWi MaTeMaTHYeCKOro U MPYKUHHOTO
MasTHUKOB, ONTHYEeCKass CHJIa COOMparomield JIMH3bI, pPaJUOAKTUBHBIA (OH):
IUTAHUPOBATh M3MEPEHUs, cOOMPaTh IKCIEPUMEHTAIBHYIO YCTAaHOBKY W BBIIOJHSTH
U3MEpEHUs], CIeays MPEeAIOKEHHON WHCTPYKIMH, BBIYUCISATH 3HAYEHUE BEITHMYUHBI H
AQHATM3UPOBATh TOJyUYEHHBIE PE3yJNbTaThl C YYETOM 3aJaHHOH IOTPEITHOCTH
U3MEPEHHUI;

ecoOMIOaTh MpaBWiIa TEXHUKU O€30MacHOCTH Npu pabore ¢  J1abopaTOPHBIM
o0opynoBaHueM;

® pa3IM4yaTh OCHOBHBIE MPU3HAKU U3YUECHHBIX (PM3UUECKUX MOJIENIeH: MaTeprabHas TOUKa,
abcomoTHO TBEPAOE TeNno, TOYEYHBIH HMCTOYHUK CBETa, Jyd4, TOHKas JIMH3A,
TUTaHETapHAast MOJIENb aTOMa, HYKJIOHHASI MOJIENIb aTOMHOTO SIpa;

® XapaKTepU30BaTh MPUHIIMIIBI IEHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUUECKUX YCTPOUCTB
C Omopoil Ha WX oOmNHcaHWs (B TOM 4YHCIE: CIHIOMETP, IATYHKH TIOJOKEHUS,
pacCTOSIHUS M YCKOPEHHSI, PaKeTa, 9X0JIOT, OUKH, TIEPUCKOII, (poToanmapar, ONTHIECKHIe
CBETOBOJIbl, CIIEKTPOCKOII, JO3MMETp, Kamepa BuibcoHa), HCHONb3ys 3HAHUSA O
CBOMCTBaX (PM3NYECKUX SIBICHUI U HEOOXOIUMBIE (PU3HUECKUE 3aKOHOMEPHOCTH;

® ICTIOJIb30BATh CXEMBl U CXEMATUYHbIE PUCYHKH H3YYCHHBIX TEXHHUYECKUX YCTPOICTB,
M3MEPHUTEIBHBIX MPHOOPOB M TEXHOJIOTHYECKHUX IIPOIECCOB NMPH PEUICHUH Y4eOHO--
NPAaKTHYECKHUX 3a/1a4, ONTHYECKHE CXEMBI Ul MOCTPOCHUS M300paKeHUH B IIOCKOM
3epKalie ¥ COOMparomieit TuH3e;

® IPUBOJIUTHL TPHUMEPHl  (HAXOAUTh HMHGPOPMAIMIO O TPUMEPAX) MPAKTHIECKOTO
UCTIOJIb30BaHUS (PU3MUYECKUX 3HAHUHA B TIOBCEJAHEBHOW XM3HM s OOecredeHus



0€30MacCHOCTH MpH OOpaIIeHUHd C NpUOOpaMH W TEXHUYECKUMH YCTPOHCTBAaMH,
COXpaHEHHsI 3/I0pOBbSi M COONIOAEHUS HOPM HKOJIOTUYECKOTO TIOBEACHUS B
OKpYKalollleil cpee;

® OCYILECTBIIATh MOUCK uH(popMammu (u3MYecKoro coaepxanus B MHTepHere,
CaMOCTOSITENIbHO (OPMYJIMPYsl IMOMCKOBBIM 3ampoc, HAXOAUTh IIyTH OIpEIesICHUs
JIOCTOBEPHOCTH TOJy4€HHOW HH(POpMAllMM Ha OCHOBE HMEIOIUXCA 3HAHUH U
JIOTIOJTHUTEIbHBIX UCTOYHUKOB;

® [ICII0JIb30BATh IPU BBINOJHEHUM YYEOHBIX 33JaHUN HAyYHO--IIOMYJSPHYIO JINTEPATypy
¢u3MUecKoro conaep)KaHus, CIOPaBOYHBIE MaTepHalibl, pecypchl cetu VHTepHer,
BJIAJCTh MpPHEMAaMH KOHCIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHus HHPOPMALUU U3
OJHOM 3HAKOBOW CHCTEMBI B APYTYIO;

® c03/1aBaTh COOCTBEHHBIE TMCbMEHHBIE M YCTHBIE COOOILEHUSI HA OCHOBE MH(OpMaLUU U3
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COJAEp)KaHUs, IYyOJUYHO IPEICTABIAThH
pe3yJIbTaThl MPOEKTHOW WJIM HCCIIEN0BATEIbCKON NEATENBHOCTH, IIPU 3TOM I'PaMOTHO
MCIIOJIb30BaTh M3YYEHHbIN MOHATUHHBIA ammapar Mu3y4aemoro pasjena (Uu3uKu u
COIIPOBOXKIATh BBICTYIUIGHHWE MpPE3CHTAIle C Y4ETOM OCOOEHHOCTEH ayauTOpun
CBEPCTHUKOB.



TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
Ne HaumenoBanue pasaesioB U TeM (uudposbie)
KoHTpoabHbIE IIpakTHyeckne
n/n MpOrpaMMbl Bcero P p o0pa3oBaTe/bHbIC
padoThI padoThI pecypeni
Pasnes 1. @u3uka u e€ posib B IO3HAHUM OKPY/KAKOLIEro MUpa
bubanorexa [JOK
11 Pu3HKa - HayKa o Npupose 2 https://m.edsoo.ru/7f416194
bubaroreka [JOK
1.2 dusnIecKue BEITNIHHBI 2 1 hitps://m.eds00.ru/7f416194
1.3 EcTtecTBeHHOHAYYHBIN METO]T TO3HAHHSI 2 1 BH6H_HOTeKa LOK
https://m.edso0.ru/7f416194
Hroro mo paznmery 6
Pa3znes 2. [lepBoHayajibHble CBe/IEHHS 0 CTPOEHHH BelleCTBA
bubarorexa [JOK
21 Crpoenue semectsa 1 hitps://m.eds00.ru/7f416194
29 JIBrkeHre W B3aMMOJCHCTBHE  YaCTHII 2 1 bubaunoreka [JOK
' BEIECTBA https://m.edsoo.ru/7f416194
2.3 ArperaTHbIC COCTOSTHHS BEIIeCTBA 2 BH6H_HOTeKa HOK
https://m.edso0.ru/7f416194
Htoro mo pazneny 5
Pa3znen 3. /IBu:keHHe M B3aUMOEHCTBHE TeJl
bubanorexa [TOK
3.1 Mexanmieckoe ABrkeHHe 3 https://m.edsoo.ru/7f416194
bubaunorexa [IOK
3.2 Huepuus, Macca, IIIOTHOCTh 4 1 https.//m.edsoo.ru/7f416194
Bbubnuoreka [IOK
3.3 Crna. Buer et 14 1 2 https://m.edsoo.ru/7f416194
Hroro no paszneny 21
Pasnea 4. [laBjienne TBEPABIX TeJl, AKUAKOCTEH M ra3oB
41 Hasnenue. Ilepenaua naBneHUs TBEPABIMU 3 Bbu6mmorexa [IOK
' TEJAMH, JKHIKOCTSMH M Ta3aMHt https://m.edsoo0.ru/7f416194
4.2 JlaBlieHHE KUIKOCTH 5 Bbubnnorexa [IOK



https://m.edsoo.ru/7f416194
https://m.edsoo.ru/7f416194
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https://m.edso00.ru/7f416194

bubanorexa [JOK
43 ATMochepHoe aBieHHe 6 https://m.edsoo.ru/7f416194
4.4 JlelicTBUE XHUIKOCTU U Ta3a Ha MOTPYKEHHOE 7 3 bubnnorexa [JOK
' B HUX TEIIO https://m.edso0.ru/7f416194
Hroro no paszneny 21
Pa3gexa S. PaGoTra u MOIIHOCTh. JHeprus
bubanorexa [JOK
51 Pabora n mommocts 3 ! https://m.eds00.ru/7f416194
bubamoreka [JOK
5.2 IIpocTeie MEXaHU3MBI 5 1 https.//m.eds00.ru/7f416194
bubanorexka [JOK
5.3 Mexanuueckasi SHEpTHL 4 1 https.//m.eds00.ru/7f416194
Hroro mo paznmery 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 12



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

KoJsnyecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHMe pa3aesioB U TeM (uudposbie)
n/n NpOrpaMMbl Bcero KoRTposbHbIe Hpaxreaeckne o0pa3oBaTebHbIE
padoThI padoTHhI pecypebI
Paznen 1. TenjioBble iBJIeHUS
11 CrtpoeHue u CBOICTBA B TB 7 bubimorexa LIOK
' DOCHHE I CBOHCTEA BEIECTBa https://m.edsoo.ru/7f4181ce
Bubmmoreka IIOK
1.2 Tenoseie mpouecce! 21 . S https://m.edsoo.ru/7f4181ce
HUroro mo paszaeny 28
Paznea 2. DiieKTpryecKre 1 MATHUTHBIE SIBJIEHUS
21 DnekTpuyeckue 3apsiibl. 3apsHKEHHBIE Tema 7 1 Bubnuorexa IIOK
' U MX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. N Bubnmoreka IIOK
2.2 [TocTOSIHHBIN MEKTPUICCKUN TOK 20 1 7 https://m.edso0.ru/7f4181ce
bubanoreka [JOK
23 Martutibie apiiciis 6 . 15 https://m.edsoo.ru/7f4181ce
2.4 ONeKTPOMAarHUTHAS WHITYKITHS 4 bubamorexa LIOK
' P AYKIL https://m.edsoo.ru/7f4181ce
Hroro mo pasaeny 37
PesepBHOE Bpemsi 3
OBLIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 68 3 145



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

KoJsnyecTBo yacoB DJIEKTPOHHBIE
Ne HaumeHoBaHue pa3aeioB U TeM (uudposbie)
n/n NpOrpaMMbl Bcero KoRTposbHbIe Hpaxreaeckne o0pa3oBaTebHbIE
padoThI padoTHhI pecypebI
Paznen 1. Mexanuueckue siBJeHHUS
11 MexaHuueckoe ABHKEHHE M CIIOCOOBI €ro 10 1 Bubnmoreka [IOK
' OIIMCAHUS https://m.edsoo.ru/7f41a4a6
. Bubmmoreka IIOK
12 B3aumonercTane e 20 ! 8 https://m.edsoo.ru/7f41a4a6
Bubnmoreka IIOK
1.3 3aKombI coXpaHCHUA 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 40
Pa3gen 2. Mexannuyeckue Koj1e0aHusi M BOJTHBI
Bubnmoreka IIOK
21 MexaHmueckue KoneOanus 7 3 https://m.edso0.ru/7f41a4a6
bubanoreka [JOK
2.2 MexaHnuecKHe BOJIHBL. 3BYK 8 1 3 https://m.eds0o.ru/7f41a4a6
Hroro mo paznmery 15
Pasnea 3. DiieKTpOMarHuTHoOE 1oJie U 3J1eKTPOMATHUTHBIE BOJIHbI
31 DNEeKTpOMarHuTHOE rnose u 6 2 bubnunoreka [JOK
) DJIEKTPOMArHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo paznmery 6
Paznea 4. CBeToBbIe SIBJEHUSA
bubnnoreka IJOK
4.1 3aKOoHBI PaCIpPOCTPAHEHUS CBETA 6 2 https://m.edsoo.ru/7f41ada6
Bbutnuoreka IJOK
4.2 JIuH3bI ¥ onTHYECKHE TIPHOOPHI 6 3 https://m.edsoo.ru/7f41a4a6
bubnnoreka IJOK
4.3 Paznoxxenne Genoro cBeTa B CIIEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro no pazaeny 15
Paspea 5. KBanroBble siBJIeHUS
51 Hcmyckanue ¥ MOTJIOMEHHE CBETa aTOMOM 4 1 bubnunoreka [JOK



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

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

Bbubnanoreka [JOK
5.2 CrpoeHe aTomHoro spa 6 1 https://m.edsoo.ru/7f41a4a6
Bbubanoreka [JOK
53 Flaepibie peaxii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazaeny 17
Pasnea 6. IloBTopuTe1bH0-000011aI01IMI MOYJIb
6.1 [ToBTOpeHue u 0000IIEeHNE COEPIKAHMS 9 5 Bubnmoreka [IOK
' Kypca ¢pusuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Utoro mo paszeny 9
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 102 27



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

IHOYPOYHOE IINTAHUPOBAHHUE
7 KJIACC

KoauuecTBo yacoB

DJieKTpoHHbIe HU(POBbIE

No Hdara
Tema ypoka Konrpoasnsie | IlpakTuyeckune odpasoBaTe/IbHbIC
n/n Bcero HM3Y4YeHUsI
padoThI padoThI pecypcrl
®uszuka — Hayka O Mnpupone. SIBiaeHus 1
TIPUPOIBI
duznueckue SIBJICHUSL. CraproBas 1 1
JUArHOCTHKAs paboTa.
Ou3nyeCKUe BEIMYUHBI U UX U3MEPCHUEC 1
VYpok-uccaenoBanue "U3mepenue
TeMIepaTypbl IPH TOMOIIN JKHUIKOCTHOTO 1 1
TEPMOMETpA U JaTINKa TeMITepaTypsl"”
Meronpl HayyHOro mo3HaHus. OnucaHue 1 Bbubnmorexa HOK
(bu3MYECKUX ABJICHHUN C TOMOIIBIO MOAENEH https://m.edsoo.ru/ff09f72a
Ypok-uccienoBanue "lIpoBepka THIOTE3bI:
JATBHOCTh MOJNETa IIApHWKA, IYIIEHHOTO 1 1
TOPU30HTAJIBHO, TeM Oouible, deMm OoiibIie
BBICOTa ITycKa"
Ctpoenue BEIIECTBA.
p 1 Bubnuoreka [HOK
JIOKa3bIBAIOIIUE JIMCKPETHOE CTpOEHHE
P P https://m.edsoo.ru/ff09fe0a
BEIIECTBA
1 1 bubnuoTeka HOK
BIDKEHHE YaCTHIL BEIIECTBA
https://m.edsoo.ru/ff0a013e
Ypok-uccienoBanue «OMBITE 1 1
HAOJIOICHUIO TEIUIOBOTO PACIIMPEHHS T'a30B)»
10 ArperaTHble COCTOSIHUS BEIIECTBA 1
OCOOEHHOCTH arperaTHBIX COCTOSIHHI BOJIBI.
1 0606 p n 1 Bubnuoreka HOK
obmienne mo pasaeny «llepBoHadanbHBIE
pasAeIy p https://m.edso0.ru/ff0a0378
CBEJICHUS O CTPOSHUH BEIECTBAY»
12 MexaHmueckoe ABWXKEHHE. PaBHOMepHOe H 1 bubnuoreka [HOK
HEPaBHOMEPHOE JIBUKEHHUE https://m.edsoo.ru/ff0a05c6
13 Ckopocts. Enunuie! ckopoctu 1 Bubnuoreka NOK



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

https://m.edsoo.ru/ff0a079c

14 Pacuer nmyTu u BpeMeHU ABUIKEHUS bromorexa HOK
y P A https://m.edsoo.ru/ff0a0ae4
15 I/I M bubanoreka HOK
Hepuust. Macca — Mepa UHEPTHOCTHU Tel
pi p P https://m.edsoo.ru/ff0a0c10
16 IlnotHocTs BemiecTBa. Pacuer wmaccel u bubanoreka HOK
obObeMa Terna Mo ero MIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 JlabopaTtoprass ~ pabota «OmnpeneneHne
IUIOTHOCTH TBEPOTO TEa»
18 Pemenne 3amau no Teme "IlimoTHOCTH Bubnmorexa HOK
BerecTBa https://m.edsoo.ru/ff0al23c
19 Cuna Kak XapakTepHUCTHUKa B3aMMOICHCTBUS
ten. Cuna ynpyroctd. 3akoH ['yka
JlabopaTopHas pabota «3yuenue
20 3aBUCHMOCTH  pacTsbkeHus:  (aedopmanum)
MPYKUHBI OT TPUIIOKECHHON CHIIBI
21 SIBnenue taroreHus. Cuia TSHKEeCTH
C i i .
| e ke e e
. 8 https://m.edsoo.ru/ff0al778
TSOKECTH
23 Cuna TsKECTM Ha JPYrux IUJIaHETax. bubnmnotexa HOK
Du3nYeCcKHe XapaKTEePUCTHKH TIIAHET https://m.edsoo.ru/ff0a1502
24 Hsmepenue cui. Jlnaamomer bubmiorexa LIOK
P ’ P https://m.edsoo.ru/ff0al8cc
bubanoreka [HOK
25 B .H
ec Tea. HIEBeCcoMoTTh https://m.edsoo.ru/ff0al778
2 CnoxeHue JIByX CHJI, HamlpaBlI€HHBIX IO Bubnuoteka HOK
OJTHOW TpsiMO. PaBHOIEHCTBYIOIIAS CHIT https://m.edsoo.ru/ff0ala70
97 Pemenue 3a1a4 o TEME
"PaBHogeicTByIOMAs cu"
28 Cuna Ttpenus u e€ Buabl. TpeHHe B mpupoje bubnmnorexa [HOK
1 TEXHUKE https://m.edsoo.ru/ff0alb9c
29 Jlaboparopnas pabora «3yuenue Bubnuoreka NOK

3aBUCUMOCTH CHJIbI TPCHHUA CKOJIB)KCHHA OT

https://m.edsoo.ru/ff0alcc8
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CHJIBI JaBJICHUA u XapakTepa
COIMPUKACAIOIIUXCA TOBEPXHO cTei»

30 Pemrenne 3a7a4 Ha oTpenieNieHue
PaBHOAEHCTBYIOUIEH CHUIIBI
P . «B
i lim:guee:a:iaq 30%0 aTeeMaz[ i «Bec CTeJIa», Bu6miorexa 10K
« HYecKoe KeHne cuny, «CHIIbD,
p N p https://m.edsoo.ru/ff0alde0
«PaBHOEHCTRYIOIIAS CHIT
KontponbHas pabota o TeMaM:
«MexaHn4ecKoe JIBIDKCHHC), «Macca,
32 IUIOTHOCTEY, «Bec Ttema», «['paduueckoe
n300pakeHme CHII», «Cuibl»
[IpomexyTouHas TuarHocTuKas padboTa
Haenenune.  CrmocoObl ~ YMCHBIICHUS | Bubnnoreka HOK
33
YBEIMUYCHHUS TABIICHUS https://m.edsoo.ru/ff0a20a6
34 JaBnenue raza. 3aBUCUMOCTh JIaBJIeHHS Ta3a Bubnuoreka HOK
0T 00bEMa, TeMIIepaTypbl https://m.edsoo.ru/ff0a2376
35 Ilepenaya naBneHuss TBEPABIMU TEJIAMH, Bubnmorexa HOK
JKUAKOCTSAMH U Ta3aMu. 3akoH [Tackais https://m.edsoo.ru/ff0a25b0
36 JlaBneHrue B JKHAKOCTH M Ta3e, BBI3BAaHHOE Bubnmoreka HOK
JIEUCTBUEM CHJIbI TSKECTH https://m.edsoo.ru/ff0a2718
37 Pemienne 3amau mo Teme «JlaBieHue B bubnmnoteka HOK
JKUJIKOCTH U rase. 3akoH [lackamns» https://m.edsoo.ru/ff0a2826
38 Coo01IaroIuecs coCcy/Ibl bubmiorexa LOK
Harort ya https://m.edso0.ru/ff0a2970
39 Lunoa et TPece bubanoreka [HOK
HAPABINYECKUMN IT
P P https://m.edsoo.ru/ff0a3136
40 Manomertpsl.  IlopmiHeBo#il  XKHIKOCTHBIN
Hacoc
Atmocdepa 3emMam W TpUYHHBL €€ bubimoreka HOK
41
CYIIECTBOBAHUS https://m.edsoo.ru/ff0a2b5a
Bubnauoreka HOK
42 B LA
eC Bo3Ayxa. ATMOChepHOE AaBeHie https://m.edsoo.ru/ff0a2b5a
43 Wzmepenne armocdepHoro nasieHus. OmbiT Bubnuoreka NOK

Toppuuennu

https://m.edsoo.ru/ff0a2da8
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a4 3aBHCUMOCTh aTMOC(EPHOTO JIABJICHUS OT Bubnuoteka HOK
BBICOTHI HaJ] YPOBHEM MOPS https://m.edsoo.ru/ff0a2fc4
Bapomerp-anepoun. ATMocdepHoe TaBieHHE bubmmoreka HOK
45
Ha Pa3IHYHBIX BHICOTAX https://m.edsoo.ru/ff0a2fc4
46 Pemenne 3amag mo Teme " ATmocdepHOe
nasneHue"
47 JlelicTBre )KUIKOCTU U ra3a Ha NOTPyKEHHOE Bubnuoteka HOK
B HUX T€JI0. ApXHMEI0Ba CHiia https://m.edsoo.ru/ff0a3276
JIab 0 O
BBITAJIKHB W cuibl, JCUCTB 0 H
N A IO https://m.edsoo.ru/ff0a33fc
TeJNO, MOTPYKEHHOE B JKUAKOCTHY
JlabopaTopuas pabota o TeMe
«HccnenoBanre 3aBUCHMOCTH Beca Tejla B Bubnmorexa HOK
49 i . 1
BOJIE OT 00BEMA MOrPYNKEHHOH B JKUAKOCTH https://m.edsoo.ru/ff0a3514
4acTH Tela»
bubnanorexa [HOK
50 [TnaBanue te
HABAHHE T https://m.edsoo.ru/ff0a3a96
JlabopaTtopnass paborta "KoHcTpympoBaHuUe
51 apeoMeTpa WIM KOHCTPYHPOBAHHE JIONKH W 1
ompeneneHue e€ rpy30noIpEMHOCTH"
Pewenue 3anau no remam: «IlnaBanue cynos.
o o [IICHUE 3a/1a4 110 TEM E JIaBaHHUE CY/I0B Eu6mioTexa LOK
03AyXOIUIaBaHHUEey», «JlaBiIeHHEe TBEpABIX
v . P https://m.edsoo.ru/ff0a3654
TeJ, )KAIKOCTEH U Ta30B»
53 KontponsHas pabota mo Tteme «JlaBieHue
TBEPbIX TEJ, )KUIKOCTEH U ra3oBy
bubanoreka [HOK
54 Mexannueckas padbora
P https://m.edsoo.ru/ff0a3f82
bubanoreka HOK
55 MomutHocTs. E OIIIHOC
HHHOCTE. BAMHIHR MOTHHOCTH https://m.edsoo.ru/ff0a3f82
56 Ypok-uccienoanue "Pacu€r MomHOCTH, 1
pa3BUBaeMOH NpH NoIbEME MO JIeCTHULE"
57 IIpocteie Mexanusmel. Peruar. PaBHOBecue
CHJI Ha pBIYare
58 Peryarm B TexHHMKe, OBITY W TpHUpOJIE. 0.5 Bubnuoreka NOK
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Jlabopatopnass  pabora  «MccinenoBanue
YCIIOBUI paBHOBECHS pPbIUara

https://m.edsoo.ru/ff0a478e

Pemenne 3amau 1o  TeMe  «YCIOBHA Bubnmorexa HOK
59 1
PaBHOBECHSI pbIuaray https://m.edsoo.ru/ff0a48a6
Koadpdrmment TIOJIE3HOTO JercTBUS
60 MeXaHu3Ma. JlabopaTopuas pabota 1 0.5
«M3mepenne KII/ HaKInOHHOM MIOCKOCTU
61 Pemenne 3aga4u mo teme "PaboTa, MOITHOCTS, 1 bubanoreka HOK
KIT1" https://m.edsoo.ru/ff0a4c48
62 Mexannueckass sHeprusa. Kunermueckas u 1 bubnuoreka I[HOK
MOTEHIHATbHAS SHEPTHUsI https://m.edsoo.ru/ff0a4252
63 3aKoH coxpaHe €XaHMYECKOH dHe 1 bubamorera LIOK
H COXpaHEHHs MEXaHU4 i SHepruu
P P https://m.edso0.ru/ff0a4360
Y pOK-3KCTIEpUMEHT o TeMe
"DKcnepUMeHTaIbHOE ONpeesICHUE
64 W3MEHEHNS] KHHETUYECKOM M IMOTEHIIHAIHLHON 1 1
SHEPrMM TIPU  CKaThIBaHUM  Tela  II0
HaKJIOHHOH miockocTh"
KonrponbHast pabora mo teme «Pabora n
65 MOIITHOCTb. DHeprusn» Hrorosas 1
KOHTpOJIbHAsI padorTa.
66 PeseprHsIit ypok. Pabora ¢ TekcTamu 1o Teme 1 bubnmorteka HOK
"MexaHnueckoe aBuxeHue" https://m.edsoo.ru/ff0adee6
. F;ZepBeHHI: ypoz. Pabota : TerKTaMI/; :oeTeMe . Enbimorexa LIOK
BJIGHHE TBEPHABIX Tel WIKOCTEH W
.\ P4 ’ A https://m.edsoo.ru/ff0a4ffe
ra3os
68 PeseprHrIii ypok. Pabora ¢ TekcTamu 1o Teme 1
"Pabora. MommuocTs. DHeprus"
OBILIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68 12
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8 KJIACC

KoauuecTBo yacoB

DJieKTpoHHbIe U pPOBbIE

Ne Hdara
Tema ypoka KonTposabHbie IIpakTnueckue o0pasoBare/bHbBIE
n/n Bcero U3ydeHust
padoThI padoThI pecypcbl
O -
el B
P https://m.edsoo.ru/ff0a5256
TOJITBEPIKICHHS
5 Macca w pa3smMep aTOMOB H  MOJICKYIL. 1
Bxonnas auarHoctudeckas pabora
3 Monenn TBEPAOTO, JKUJIKOTO u 1 bubarorexa [JOK
ra3000pa3HOro COCTOSHHI BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicCHEHHE CBOWMCTB TBEPIOTO, XKHUIKOTO H
4 ra3o00pa3HOro COCTOSHHMH BEIECTBA Ha 1
OCHOBE TTOJTOKCHUIH MOJICKYJISIPHO-
KHHETHYECKON TEOpUH
5 Kpucranmndeckue u aMmopQHbIe Tena 1 Brbmmorexa [1OK
P p https://m.edsoo.ru/ff0a5800
6 CMmaunBaHue u KalTWISIPHOCTb. 1 Bubnuorexa IIOK
[ToBepXHOCTHOE HATSKEHHE https://m.edsoo.ru/ff0a5530
7 TemnoBoe pac €HUE U CKATHE 1 Brbmorexa LIOK
1JI0B [IUPEHUE U TH
P P https://m.edsoo.ru/ff0a5a26
8 Temmeparypa. CBsi3p  Temreparypsl  CO 1
CKOPOCTBIO TEIJIOBOTO JBIKEHIS YaCTHUI]
Buyrpennss sneprus. CriocoObl M3MEHEHUsI Bubnuorexa IIOK
9 . 1
BHYTPEHHE# YHEprUuu https://m.edsoo.ru/ff0a5c60
10 Buer Termonepenauu 1 Brbmmorexa [IOK
a pen https://m.edsoo.ru/ff0a6412
Ypok- "TT
11 Hf;;n:::izieem;:;no%lx CBOﬁ(IJ):; T:: e(:;:z 1 1 Brbmmorexa [IOK
B . https://m.edsoo.ru/ff0a65c0
Y MaTEPUANIOB B LIEJISIX SHEPrOCOCPEIKEHUS
12 KonmuectBo TEMJIOTHI. VnenbHas 1 Bbubaunorexa [JOK
TEII0EMKOCTh https://m.edsoo.ru/ff0a6976
13 YpaBHeHue TemioBoro 6amanca. TermioooMeH 1 bu6mmorexa IIOK
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1 TCIJIOBOC PaBHOBECUC

https://m.edsoo.ru/ff0a7088

JlabopaTopHna abota  "HccrenoBanue
14 ep ! pI-;H 006p . : . J; A BaHH bubnnorexa [JOK
SIBJICHUSI TEIJIOOOMEHAa IpU CMEIIUBAHUN
. . "p https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U ropsiuei BOIbI
PacueT KonuuecTBa TEIUIOThI, HEOOXOAUMOTO
15 JUTS HAaTPEBAHUS TeNa U BBIAEIIEMOTO UM TIPH
OXJTXKACHUH
JlabopaTopHas pabota "OmnpenencHue bubnuorexa [TOK
16 . "
YIENbHOH TEMJI0EMKOCTH BEILIECTBA https://m.edsoo.ru/ff0a6bb0
17 DHeprus  TOIIWBA. YJedbHas  TeImoTa bubnuoreka [TOK
CTOpaHHs https://m.edsoo.ru/ff0a7b5a
[TnaBnenue u OTBep/IeBaHKE
18 KPHUCTAUTUYECKUX Tel. Y, enLHaapﬂTeana bubamorexa LIOK
P e https://m.edsoo.ru/ff0a71d2
TUIABJICHHS
19 JlabopaTopHas pabota "OnpenencHue Bubmmorexa [IOK
YIeNbHOH TEeIIOTHI MJIaBJICHUsI JIbaa" https://m.edsoo.ru/ff0a72fe
20 [TapooGpazoBanue u KOHJICHCALIUS. bubnunorexa [JOK
Ucnapenue https://m.edsoo.ru/ff0a740c
Kunenue. VY nenvHas TEmJioTa
napooOpa3zoBaHUs u KOH/JICHCAIIUH. bubaunoreka [JOK
21
3aBHCHMOCTh TEMIEPATYphl KHIICHHSI OT https://m.edsoo.ru/ff0a786¢
aTMOC(EpHOro JIaBICHUS
Bnaxnocts Bo3ayxa. JlaboparopHast pabota
22 "Onpenenenne "13' ocuTe po”p axrc) oc bubamorexa LIOK
I JICHHEC OTHOCHUTEILHOW BIIAXHOCTH
P H" https://m.edsoo.ru/ff0a7628
BO3JlyXa
23 Perienne 3a7a4 Ha onpejesieHUe BIAXKHOCTH
BO3JlyXa
[puHOUOBL pabOTHl TEIIOBBIX JBUTATENCH.
24 [TapoBast TypOuHa. JlBurartenb BHYTPEHHETro
CropaHus
25 KII[l TteruoBoro apurareins. TeruioBbie bubaunorexa [IOK
JIBUTATEIN ¥ 3alIUTa OKPYKAIOIIEH cpeIbl https://m.edsoo.ru/ff0a7c7c
26 3aKOH COXPaHEHHUsI U IPEeBpAIlCHUs] YHEPTUH

B TCIJIOBBIX MPOIIECCax
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[ToaroroBka Kk KOHTPOJILHOHW paboTe MO TeMe

Bbubnnorexa [JOK

27 "TennoBsle sBneHUs. VI3MeHeHNe arperaTHbIX
. " P https://m.edsoo.ru/ff0a83f2
COCTOSIHUI! BelllecTBa
KontponmpHas pabora mo teme "TermmoBsie
28 sBJIeHUsA. I3MeHeHue arperaTHblX COCTOSHUMN bubanorexa [JOK
BerecTna" [IpomexyTouHas https://m.edsoo.ru/ff0a86ae
JMarHocTH4YecKas padbora
29 Onextpuzanms Tein. J[Ba pona MEKTPHIECKUX
3aps0B
30 Vpok-uccnenoanue  "OleKTpuzalus  Tell 1
MHAYKUHMENW U TIPU CONMPUKOCHOBEHUU"
31 B3auMoneiicTBue 3apsDKEHHBIX Tel. 3aKOH bubnunorexa [JOK
Kysona https://m.edsoo.ru/ff0a87e4
OnexTpuueckoe  moje.  HampspkeHHOCTH
32 P P o Bubmmorexa [IOK
NIEKTPUIECKOT O HOJIS. WHIIAI
P . PHHL https://m.edsoo.ru/ff0a8a0la
CYINEPTO3UINH AIEKTPUIECKUX MOJIeH
33 Hocuremn 3JIEKTPUIECKUX 3apsI0B.
DnemMeHTapHbIi 3apsan. CTpoeHue aToma
34 IIpoBogHUKM W JUDJIEKTPHUKH. 3akoH bubaroreka [TOK
COXpaHEHHs JEKTPUICCKOTO 3apsijia https://m.edsoo.ru/ff0a8ef6
35 Pemenue 3amay Ha IPUMEHEHUE CBOMWCTB Bubnuorexa IIOK
JNEKTPUYECKHX 3aPsII0B https://m.edsoo.ru/ff0a90cc
OnexTpudecKuit TOK, CIIOBUS ero
36 P 1 4 Bubmmorexa [IOK
CyIIeCTBOBaHMA. ICTOUHUKH 3IIEKTPUIECKOTO
T P https://m.edsoo.ru/ff0a95a4
TOKa
37 Tei bubaroreka [TOK
eiicTBUS PIEKTPUIECKOr0 TOKa
P https://m.edso0.ru/ff0a96b2
Ypok-uccienoBaHue " lefictBUe
38 9JIEKTPUYECKOTO TOJSi HA MPOBOJHUKU U 1
JIUAJIEKTPUKH"
39 ONeKTpUUecKuil TOK B METaulaX, KHUIKOCTAX bubnnorexa [JOK
U raszax https://m.edso0.ru/ff0a9838
40 DneKkTpudecKas 1erb U €€ COCTaBHbBIE YaCTH
41 Cua TOKa. JlabopaTopnas pabota 0.5 bu6mmorexa IIOK
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"M3MepeHue u peryaupoBaHue CUIbI TOKa"

https://m.edsoo.ru/ff0a8bd6

OnekTpudeckoe HampspkeHne. BoabTmerp.

bubanorexa [JOK

42 JlabopaTopHna abota  "M3mepenue 0.5
PaTopHai - pabot " MepeHHe  H https://m.edsoo.ru/ff0a9e14
peryIupoBaHNe HATIPSKEHUS
ComnpoTuBieHHE TPOBOJAHHUKA. Y AEIbHOE Bbubnnorexa [JOK
43
COTIPOTHBIICHHE BEIIECTBA https://m.edsoo.ru/ff0aa738
JlabopaTopHas pabota "3aBHCUMOCTh
JJIEKTPUYECKOT'O CONPOTHUBIICHUSI IPOBOIHUKA bubnnorexa [JOK
44 1
OT €ro UIMHBI, TUIOIagH MOIEPEYHOTO https://m.edsoo.ru/ff0aa738
cedyeHus U MaTepuana"
45 3aBUCHUMOCTh CHJIBI TOKa OT HaIpsDKEHUS. bubnuoreka [TOK
3akon Oma Juist yuacTka [erH https://m.edsoo.ru/ff0aa44a
Jlabopatoprass  pabora  "HccmemoBanue
46 3aBUCUMOCTH CHJIBI TOKa, WAYIIETO Yepes 1 bubnuoreka [TOK
PE3KCTOP, OT COMPOTHUBIIEHHS PE3UCTOpPa U https://m.edsoo.ru/ff0aa04e
HanpspKEeHUs Ha pesucrope”
47 IMocnenoBarensHOE u mapajsiebHOe
COEIMHEHUsI IPOBOIHUKOB
Jlabopatoprast paborta "IIpoBepka mpaBmia
CIIOXKEHUS HaIpsLKEHUH npu Bubmmorexa [IOK
48 1
[0CJIEI0OBATEIILHOM COEIMHEHUN JBYX https://m.edsoo.ru/ff0aaa58
pesuctopoB”
JIab 0 "1
2 | wa cwm toxs mpw  mpumemion 1 bGmonexa LIOK
8 P P https://m.edsoo.ru/ff0aadle
COCIITHEHUH PE3HCTOPOB
50 Pemenne 3amau Ha npuMeHeHHe 3akoHa Oma Bubnuorexa IIOK
JUTSL Pa3ITUYHOTO COCAMHEHUS MPOBOIHUKOB https://m.edsoo.ru/ff0aaf8a
51 Pabota m MOUTHOCTH 3JIEKTPHYECKOTO TOKA. Bubmmorexa [IOK
3akon Jxoyiis-JleHna https://m.edsoo.ru/ff0ab124
59 JlabopartopHas pabora "Onpenenenue 1 bubnnorexa [JOK
paboOTEl M MOIIHOCTH 3JIEKTPHYECKOrO TOKA" https://m.edsoo.ru/ff0ab3e0
E) 0
53 B;ifp;[;;c;{oﬂ; 3H: e:;H BH6LITHOTII<)Z P:;?:)i bubmorexa LIOK
P P Y- ROP https://m.edsoo.ru/ff0ab660
3aMBbIKaHHE
54 IToaroToBka K KOHTPOJILHOHN paboTe Mo TeMe bubamoreka [JOK
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"DnexTpudeckue 3apsabl. 3apsKEHHBIE Tela
n ux B3aumonenctBusa.  IlocTtosHHBIN
SJIEKTPUYECKUH TOK"

https://m.edsoo.ru/ff0abd2c

KonTponsHas pabora 1o TeMe
"OnexTpudeckue 3apsabpl. 3apsHKEHHBIE Tena

bubanorexa [JOK

55 . .
U WX  B3auMoOueucTBHs.  IIOCTOSHHBIN https://m.edsoo.ru/ff0abea8
SJIEKTPUYECKUH TOK"
56 TTocTostHHBIE MAarHUTEI, UX B3aUMOIEHCTBHE
Ypok-uccnemopanne  "U3yuenme — momeit Bubmmorexa IIOK
57 " 1
MOCTOSIHHBIX MAarHUTOB https://m.edsoo.ru/ff0ac3d0
58 MarnutHoe nosie. MarautHoe 1osie 3eMiu U bubamoreka [JOK
€ro 3Ha4yeHue Ul )KA3HUA Ha 3eMiie https://m.edsoo.ru/ff0acOba
OmnbIT Opcrena. MaruutHoe oJie
59 P M bubamoreka [JOK
ANEKTPUYECKOTO  TOKa arHUTHOE  TIOJIe
p https://m.edsoo.ru/ff0ac1d2
KaTyIIKA C TOKOM
[IpuMeHEeHHE 3JCKTPOMAarHUTOB B TEXHHUKE.
60 Hp6 5 P " . 05 bubmuotexa LIOK
abopatopHast pabora "M3yueHue nercTBHs .
patoptiast p Y " https://m.edsoo.ru/ff0ac74a
MAarHUTHOTO TOJIsl Ha MIPOBOTHHUK C TOKOM
DNEeKTpOJABUTATENh  TOCTOSHHOTO  TOKA.
Hcnons3oBanue JJeKTpoABUraTeneii B
61 N P bubarorexa [JOK
TEXHUYECKUX YCTPOWUCTBAX U Ha TPAHCIIOPTE.
yerp R P P https://m.edsoo.ru/ff0ac86¢c
JlaGopatopnas pabota "KoHcTpyupoBanue u
n3ydeHue paboThl dNeKTpoaBUrarens"
62 OmnbiTel @apaness. 3aKOH JIEKTPOMArHUTHOM
naaykuuu. ITpasuiio Jlenna
Onexrporereparop. CrmocoObl  TONXyYeHUS
63 JNEKTPUYECKOW HHEPTHU. IIEKTPOCTAHIIUU
Ha BO30OHOBIIIEMBIX HCTOYHUKAX SHEPTHU
64 IToaroToBKa K KOHTPOJIBHOU paboOTe 1O TeMe
"DneKTpu4ecKue 1 MarHUTHBIE SIBICHUS"
KonTponsHas aboTa 1o TeMe
" P p " Bubmmorexa [IOK
65 DNEKTPUYECKUE ¥ MATHUTHBIC SIBICHUS
https://m.edsoo.ru/ff0ach14
HroroBast KOHTpOJBHAs paboTa
66 PesepBHBIit ypok. PaboTta ¢ Tekctamu o Teme bu6mmorexa IIOK

"TennoBele aBieHnus"

https://m.edsoo.ru/ff0accbe



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c
https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e

67 PezepBHbIit ypok. Pabota ¢ Tekcramu 1o Teme

Bbubaunorexa [JOK

1
"IToCTOSIHHBII AIIEKTPUUECKUT TOK" https://m.edsoo.ru/ff0acdc6
68 PeseprHbIit ypok. PaboTta ¢ Tekctamu o Teme 1
"MarHuTHbIE IBICHHUA"
OBIIEE KOJIMYECTBO YACOB IIO [TPOTPAMME 68 145



https://m.edsoo.ru/ff0acdc6

9 KJIACC

KoandecTBo yacoB

DJIeKTPOHHBIE NU(POBLIE

No Hdara
n/m Tema ypoxa Beero Kontponbnbie | IIpakTHyeckue W3yueHus obpa3zoBare/ibHbIe
pa6oTsl padoTsl pecypcsl
1 MexaHu4ueckoe JBWOKEHHE. MarepuanbHas 1
TOYKa
e B Busorea 10K
o ' A https://m.edsoo.ru/ff0ad474
JMarHoCTH4YecKas pabora.
3 PaBHOMEpHOE IPSAMOJIMHENHOE IBUKCHUE 1 bubmotexa IOK
https://m.edsoo.ru/ff0ad19a
4 HepaBHOMEpHOE NPSMOJIIMHENHOE ABU)KCHUE. 1
CpelHsis 1 MTHOBEHHAs! CKOPOCTb
5 IIpsimonuHeriHOE PaBHOYCKOPEHHOE 1 Bubmmorexa [IOK
JIBIDKCHHUE. Y CKOpeHUE https://m.edsoo.ru/ff0ad8d4
CKopocThb MPSIMOJINHEHHOTO
6 PaBHOYCKOPEHHOTO  JABMWXKeHHA. | 'paduk 1
CKOPOCTH
7| Sexopemn - ren npn pusmoyenopenmon | 1 ) ubmiorexa LIOK
JOKOP pe P yerop https://m.edsoo.ru/ff0adb18
JIBIDKCHUH 110 HAKJIOHHOM TJIOCKOCTH
8 Co6omuoe magenue tei. OneiTel [Nanunes 1
0 | Tepnon n wacrora odpumienm, Soeimn | 1 ubmiorexa LIOK
pHOZ PAIICHHA. https://m.edso0.ru/ff0ae176
yIJIoBasi CKOPOCTH
10 I{eHTpOCTPEMHUTENBHOE YCKOPEHUE 1
11 [Tepserit 3akoH HeroToHa. BekTop criibt 1 Eg:l;lloﬁfeelziasiorl;/faneGIZ
12 Bropoii 3axon HetoTona. PaBHOzelcTByIOIIas 1 Bubmmorexa [IOK
cuna https://m.edsoo.ru/ff0ae72a
13 Tperuii 3akoH Hetorona. Cynepno3unus cui 1 Eggzﬁeeziiqﬁlfmaegsz
14 Pemenne 3amau Ha TPUMEHEHHE 3aKOHOB 1 Bubmmorexa [IOK
Herorona https://m.edsoo.ru/ff0aeb6c
15 Cuna ynpyrocrty. 3akoH ['yka 1 Eggﬁgeeﬁ}sciorﬁ/fanecaz
16 Pemenne 3anau no teme «Cuiia yopyrocTu 1



https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18
https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2

17 JlaGoparopnas pabota «Omnpenenenue bubamoreka [JOK

KECTKOCTH TIPYKUHBD) https://m.edsoo.ru/ff0aee28
Bbubnnorexa [IOK

18 Crna Tpenns https://m.edsoo.ru/ff0af738
19 Pemenue 3anau o teme «Cuiia TpeHU» bubmorexa LIOK

A P https://m.edso0.ru/ff0afa26

20 JlabopaTopuas pabora "Omnpenencaue Bubmmorexa IIOK
K03 QHUIMEHTA TPEHUSI CKOJIBKCHHUS" https://m.edsoo.ru/ff0af8be

21 Pemenue 3agau mo reme "3akoHbl HproToHa. bubanorexa [JOK
Cuna ynpyrocru. Cria Tperus” https://m.edsoo.ru/ff0afb8e

29 Cuna TSKECTH U 3aKOH  BCEMHPHOTO bubnuoreka [TOK
TSATOTEHHS. Y CKOPEHHE CBOOOTHOTO MaCHHSI https://m.edsoo.ru/ff0af044
Ypok-koH(pepenus "JBmKeHHE Tel BOKPYT

23 TPaBUTAIIMOHHOTO LeHTpa (Conreunast
cuctema). ['amakTuku"

24 Pemenne 3amgau mo teme "Cuila TSHKECTH H bubanoreka [JOK
3aKOH BCEMUPHOTO TATOTCHUs" https://m.edsoo.ru/ff0af5f8

25 IlepBas xocmuueckas ckopocTs. HeBecomocTs bubnunorexa [JOK
U [IepPErpy3KH https://m.edsoo.ru/ff0af33c
PaBHoBecue MaTepHalbHON TOYKH.

26 AbGcomrotHo  TBEpmoe Temo. PaBHOBecue bubaroreka [TOK
TBEPAOrO Teda C  3aKPEIUIEHHOW  OChIO https://m.edsoo.ru/ffOafe36
BpalleHHs

27 MowmenT cuibl. LeHtp Tshxectn

28 Pemenne 3amau mo TemMe "MOMEHT CHIIBL bubnnorexa [IOK
Lentp TsoxecTn" https://m.edsoo.ru/ff0b02b4

o | g xsommenci o 1o o B 10K
rer" A ) A https://m.edsoo.ru/ff0b0408
KonTponsHas pabora o TeMe

30 "MexaHnueckoe JBHXeHHE. B3anuMopeicTBue Bbubnuoreka [IOK
ten"  IlpoMexyToyHass — JMarHOCTHYECKas https://m.edsoo.ru/ff0b06ec
pabora

3| conpumenunmimymcn, Yipyroe n meypyroc BuGmorera 10K

P " yieea. Yrpy ympy https://m.edsoo.ru/ff0b07fa
B3aUMO/IeiiCTBHE

32 Pewenue 3agau no teme "3akoH COXpaHEHUS bubnmnorexa [JOK
uMiysbca” https://m.edsoo.ru/ff0b096c

33 Ypox-koH(pepeHuus: "PeakTHBHOE JIBH)KEHHE



https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c

B MIPUPOJIC U TEXHUKE"

34 MexaHnndeckasi paboTa # MOIIHOCTh bubmorexa HOK
p m https://m.edsoo.ru/ff0b0a84
35 Pabora cuibl TSOKECTH, CHIIBI YNPYTOCTH U bubanorexa [JOK
CUJIBI TPEHUS https://m.edsoo.ru/ffOb0db8
JlabopatopHas pabota «Ormpenenenue padoTHI
36 CHJIBI TPEHHUS TPH PaBHOMEPHOM IBIDKCHHH
TeJa TI0 TOPU30HTAIBHON MMOBEPXHOCTI
37 Cesi3p sHepruu U paboThl. [loTeHImanbHas
SHEepPrus
38 Kunernueckas  sHeprus.  Teopema o bubnunorexa [JOK
KHHETHYECKOH YHEPTUH https://m.edsoo.ru/ff0b0c32
39 3aKoH COXpaHEHUS YHEPTHH B MEXaHHKE
40 JlabopaTtopHass pabora «l3ydeHue 3akoHa bubmuoreka [TOK
COXPaHEHHs YHEPTHNY https://m.edsoo.ru/ffOb12fe
a1 Komnebarenbaoe IBHKEHHE u ero bubanoreka [JOK
XapaKTEPUCTUKU https://m.edsoo.ru/ff0b1858
42 3aryxarommue KojeOaHWs. BEBIHYXICHHEIC bubarorexa [JOK
KosieOanus. Pesonanc https://m.edsoo.ru/ff0b20f0
43 MaremaTH4eCKUN U NPY>KUHHBII MASITHUKU
w | e Ganoen o B LOK
Py https://m.edsoo.ru/ff0b197a
Tpy3a»
45 IIpeBpallieHe 3HEPrUHM NPU MEXAHUYECKUX
KoJieOaHUAX
I I B 10K
pHon Py https://m.edsoo.ru/ffOblaec
MasiITHUKA»
g | s I s B 10K
PHO Py3a, https://m.edsoo.ru/ff0b197a
MOJIBEIICHHOTO K HATH, OT MACCHI TPy3a
) poat https://m.edsoo.ru/ffOb21fe
MOTICPEYHBIC BOJIHBI
49 VYpok-koHpepenus "MexaHnueckrue BOJIHEI B
TBEpAOM Tene. CelicMuiecKkie BOJTHbBI"
50 3Byk. PacnipocTpaneHne u oTpakeHUe 3ByKa
51 Ypok-uccienoBaHue "Habnronenue



https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b0c32
https://m.edsoo.ru/ff0b12fe
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a
https://m.edsoo.ru/ff0b21fe

3aBUCHUMOCTH BBICOTHI 3BYKa OT YaCTOTHI"

FpOMKOCTL 3BYKa u BbICOTA TOHAa.

52 .
AKyCTHYECKHI pe30HaHC
Ypoxk-KoHpepeHITHs "V apTpa3Byk u bubnuoreka [TOK
53 " .
nH(Pa3BYK B IPUPOJIE ¥ TEXHUKE https://m.edsoo.ru/ff0b23ca
IToaroToBKa K KOHTPOJLHOUW paboTe Mo TeMe
54 "3aIII<0HI>I COX aHrZ:Hm pMexaHquCKHe bubmorexa HOK
PARCHUA. https://m.eds00.ru/ff0b25f0
Kosie0aHuUs ¥ BOJTHBI
KontponbHass pabota 1o Teme "3aKOHBI
55 coxXpaHeHHA. MexaHWdeckne KoJeOaHus W
BOJIHBI"
56 DNeKTPOMarHUTHOE noJe. bubnuorexa [TOK
DJIeKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/ffOb2abe
57 CBoIiCTBa AIICKTPOMArHUTHBIX BOJH
Ypoxk-koHpepeHIus "[kana
58 3HpCKT OMa(};HI;ITHL:,Ix BONH. Mcmonp30BaHue bubimorexa LHOK
P ’ 9 " https://m.edsoo.ru/ffOb2fe6
2JIEKTPOMATrHUTHBIX BOJH JUISI COTOBOH CBS3H
Vpok-uccnenopanue  "M3ydeHwe  CBOWMCTB
59 3HpCKT OMarfleme BonHy C  TOMOIIBIO bubimorexa LIOK
p " m https://m.edsoo.ru/ff0b2c6c
MOOWILHOTO Tene(oHa
60 Pemenne 3amay Ha ompeaeneHHE YacTOTH H
JUTAHBI DJICKTPOMArHUTHOM BOJTHBI
61 DNeKTpOMarHuTHAS npupoIa cBeTa. bubaunoreka [JOK
CkopocTh cBeTa. BosHOBBIE CBOCTBA CBETA https://m.edsoo.ru/ff0b31d0
Uctounuku CBETA. [IpssmonuHeitHO
62 aCIpOCTpaHEHHE CBETa 3aTMepHI/I;1 Connima u bubmorexa HOK
pacipoctp ’ H https://m.edsoo.ru/ff0b3658
JIyHbI
3aKkoH OTpakeHus cBeTa. 3epkajna. PemreHue
63 3aaq HTap MIPUMEHEHHE 3aKI(J)Ha OTpaXKCHUS bubmorexa LIOK
! p P https://m.edsoo.ru/ff0b38c4
cBeTa
IIpenomnenne cBera. 3aKOH MPETOMIICHUS bubanoreka [JOK
64 .
CBETa https://m.edsoo.ru/ffOb3aea
ITonHOe BHYTpPEHHEE OTpaKE€HHE CBETA.
65 I/ICHOHBSOBaH}I:Iep nonHorcF BHYTPEHHETO bubsmorexa LIOK
yIp https://m.edsoo.ru/ffOb3c5c
OTPaKEHHS B ONITHYECKUX CBETOBOIAX
JlabopaTopHas pabota "UccnenoBanue
66 3aBHCHUMOCTH YTJIa TPEJIOMIICHUS CBETOBOTO

Jy4a OT yrjla MajJeHus Ha TpaHuIie "BO3IyX-
crekno""



https://m.edsoo.ru/ff0b23ca
https://m.edsoo.ru/ff0b25f0
https://m.edsoo.ru/ff0b2abe
https://m.edsoo.ru/ff0b2fe6
https://m.edsoo.ru/ff0b2c6c
https://m.edsoo.ru/ff0b31d0
https://m.edsoo.ru/ff0b3658
https://m.edsoo.ru/ff0b38c4
https://m.edsoo.ru/ff0b3aea
https://m.edsoo.ru/ff0b3c5c

Ypok-koHbepeHIus "Hcnonb3oBaHue

67 MOJIHOTO BHYTPEHHETO OTpa’KeHUsL:
CBETOBOJIbl, OITHUKOBOJIOKOHHAS CBSI3b"
Bbubnnorexa [JOK
68 JIun3zel. OnTHYECKas CHIIA JIMH3EI https://m.edsoo.ru/fob3f2c
69 [MocTpoeHne n300paKeHUit B IMH3aX bubmorexa LIOK
P P https://m.edsoo.ru/ff0b444a
10| boryerort paceromamn  ommeekor e butmorera LIOK
Y p " https://m.edsoo.ru/ff0b4206
coOuparorie JNH3bI
71 Ypok-koHpeperus "Ontudeckue JTUH30BEIC Bubmmorexa [IOK
pubopsr” https://m.edsoo.ru/ff0cOa7e
72 I'na3 xak onTHyeckas cuctema. 3peHue bubmotexa IOK
) https://m.edsoo.ru/ff0b4684
73 Ypok-korpepenus "dedexrsr 3penus. Kak
COXpaHMTh 3peHue"
| e oo cer » e, O B LOK
’ P H ) https://m.edsoo.ru/ff0c0f4c
Jucrniepcus cBera
JlaGopatopHast ~ pabora "OneITEl  TIO
75 pa3NoXKeHUI0 Oenoro cBeTa B CHEKTp U bubaunoreka [JOK
BOCTIIPHATHIO [BETAa MPEAMETOB TIPH HX https://m.edsoo.ru/ffOcOe2a
HaOJFOICHUH Yepe3 IIBETOBBIC (DIIIBTPHI"
Vpok-npaktukym  "BonHOBBle  CBoiicTBa
76 cBeTa:  Jucrepcus, UMHTepdepeHuus U
nudpaxius"
77 OmnriTel Pezepdopna m mumaHeTapHas MonEib Bubmmorexa [IOK
aroma https://m.edsoo.ru/ff0c12a8
78 [Toctynatsl bopa. Monens atoma bopa
79 HcnyckaHue W TOIJIOLIEHHE CBETa aTOMOM. bubanorexa [JOK
Kgantsl. JInneituareie CIIeKTPhI https://m.edsoo.ru/ff0c144c
80 VYpok-npaktiukym "HaOmoneHne CHEKTpOB Bubmorexa [IOK
ucryckanus" https://m.edsoo.ru/ff0c1550
81 PanroakTUBHOCTE 1 €€ BUIBI bubmorexa LIOK
https://m.edsoo.ru/ff0c1672
82 Crpoenune aromHoro sjapa. HykinonHas Bubmorexa [IOK
MOJIENb https://m.edsoo.ru/ff0c18ac
83 PagnoaktuBHbIe npeBpamieHus. Mzororsl bubmmorexa [I0K

https://m.edsoo.ru/ff0clald



https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206
https://m.edsoo.ru/ff0c0a7e
https://m.edsoo.ru/ff0b4684
https://m.edsoo.ru/ff0c0f4c
https://m.edsoo.ru/ff0c0e2a
https://m.edsoo.ru/ff0c12a8
https://m.edsoo.ru/ff0c144c
https://m.edsoo.ru/ff0c1550
https://m.edsoo.ru/ff0c1672
https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14

Pemenne 3amau mo Tteme: "PagmoakTHBHBIE

Bbubnnorexa [IOK

84 npeparieHus’" https://m.edsoo.ru/ffOclb4a

85 Ilepuox nomypacnana

86 Ypoxk-KoHpepeHITHs "PagnoakTuBHBIC bubnuoreka [TOK
U3ITYYCHHS B IPUPOJIC, MEAUIIMHE, TeXHUKe" https://m.edsoo.ru/ff0c2126
Sneprple peakuumu. 3aKOHBI COXPaHEHUS Bubmmorexa IIOK

87 .
3apsZI0BOTO M MaCCOBOTO YHCEIT https://m.edsoo.ru/ff0c1c58

88 DHeprus cBsi3U aTOMHBIX sifiep. CBsi3b Macchl bubnuoreka [TOK
Y DHEPTUH https://m.edsoo.ru/ffOcld7a

89 Pemenne 3amau o teme "SnepHsle peakuun'

90 Peakiuuu  cuHTe3a M gAeneHUs  sAOep. bubamoreka [JOK
Uctounuku sueprun ConHIa u 38831 https://m.edsoo.ru/ff0c1e88
VYpoxk-koHpepeHuuss "SnepHas dHEpreTHKA.

91 JleficTBUs paguOaKTUBHBIX M3JIYYCHUH Ha
JKUBBIE OPraHU3MBbI"

IMoaroToBKa K KOHTPOJBHOHM paboTe MO Teme

90 "DNEeKTPOMarHuTHOE noJse. Bubmmorexa [IOK
DJIeKTpOMarHUTHbIE  BOJHBL. ~ KBaHTOBbIE https://m.edsoo.ru/ff0c223e
siBIIeHUs"

KonTponpsHast pabota o TeMe

93 "NeKTPOMarHuTHOE noJe.
ONeKTpOMarHUTHBIE  BONHBL ~ KBaHTOBEIE
sBieHns’ MToroBast KOHTpOJIbHAS padoTa.

94 IloBTOpenue, o0o00menne. JlabopaTopHbie Bubmorexa [IOK
paboTsl o Kypcy "B3aumoseiicteue Ten” https://m.edsoo.ru/ff0c245a

| o sEeGe T B 10K
R " 8 https://m.edso0.ru/ff0c2572

TerioBble IPOLECCHI
[ToBTOpEHUE, 00001IEeHuE. Pemenne Butmmorexa LOK

96 pacyeTHbIX M KadyeCTBEHHBIX 3ajad IO TeMe )

" o https://m.edsoo.ru/ff0c2a22
KIIJl rerioBbIx nBUrarenei

37 | puesermin n xaseersenmax sazas o rove BuGmiorexa LIOK

}? " A https://m.edsoo.ru/ff0c2b30
KII[I 31eKTpoycTaHOBOK

98 IToBTOpenue, o6oOmenune. JlabopaTopHbie Bu6mmorexa [IOK
paboTsl o Kypcy "CBETOBBIE sBIEHHS" https://m.edsoo.ru/ff0c2c52

99 IToBTOpenue, o606menne. PaboTa ¢ Tekctamu Bbubanorexa [JOK
10 TeMe "3aKOHbI COXPAHEHHs B MEXaHHKe" https://m.edsoo.ru/ff0c2d6a

100 IToBTOpenue, o606menne. PaboTa ¢ Tekcramu Bbubanorexa [JOK



https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c2126
https://m.edsoo.ru/ff0c1c58
https://m.edsoo.ru/ff0c1d7a
https://m.edsoo.ru/ff0c1e88
https://m.edsoo.ru/ff0c223e
https://m.edsoo.ru/ff0c245a
https://m.edsoo.ru/ff0c2572
https://m.edsoo.ru/ff0c2a22
https://m.edsoo.ru/ff0c2b30
https://m.edsoo.ru/ff0c2c52
https://m.edsoo.ru/ff0c2d6a

o teme "Konebanus u BoaHb!"

https://m.edsoo.ru/ff0c2e82

IToBTOpenue, o606menne. PaboTa ¢ TekcTamu

bubanorexa [JOK

101 1o TeMe "CBETOBbIE ABJICHHSA" 1 https://m.edsoo.ru/ff0c3044
IToBTOpenue, o6o6menne. PaboTa ¢ Tekctamu
102 \ " 1
o reme "KBaHTOBas u siaepHas Gpusnka
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 27



https://m.edsoo.ru/ff0c2e82
https://m.edsoo.ru/ff0c3044

YYEBHO-METO/IUYECKOE OBECIEYEHUE OBPA3OBATEJILHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI 1J151 VUEHUKA

* Ousuka, 7 xnacc/ Ilepprmkua A.B., OOmecTBo ¢ OrpaHUYEHHOW OTBETCTBEHHOCTHIO

«IPODAY; AKIIMOHEpHOE 00I1IecTBO «M3narenbCcTBO «IIpocBeuienue»
» dusuka, 7 wimacc/ Ileppimkua A.B., OOmECTBO ¢ OrpaHUYCHHOW OTBETCTBEHHOCTHIO
«M3paTenbCeTBO «IK3aMeH»
» ®usuka, 7 xaacc/ [lepeimkun .M., UBanoB A.U., AxunonepHoe oOmiecTBo «M31aTebCTBO
«[IpocBemenue»

» dusuka, 8 wiacc/ Ileppimkun A.B., OOmECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO
«IPODAY; AKIIMOHEPHOE 00111ecTBO «M31aTenbeTBO «IIpocBemienue»

» Ousmka, 8 xmacc/ Ilepprmkua A.B., OOmecTBo ¢ OrpaHWYCHHOW OTBETCTBEHHOCTHIO
«M3maTensCcTBO «DK3aMEcH»
» ®msuka, 8 knace/ [lepeimkun .M., BanoB A.U., AkuronepHoe obmiectBo «M31aTenbCTBO
«ITpocBerenue»

o Owuzuka, 9 wiacc/ Ileppimkun A.B., T'yrhuk E.M., OO0mecTtBo ¢ OrpaHH4eHHOM
OTBETCTBEHHOCThIO «/[PODAY; Axumonepnoe obOmiectBo «M3narenscTtBo «lIpocBemenuey
* O®wusuka, 9 wimacc/ IleppimkuHa A.B., OOImECTBO ¢ OrpaHUYECHHOH OTBETCTBEHHOCTHIO
«M3maTensCcTBO «DK3aMEcH)
e O®usmka, 9 wimacc/ Illeppimkua WM., I'yrauk E.M., UBanoB A.W., ITlerpoBa M.A.,
AKIMOHEpHOE 00IIEeCTBO «H3narenbeTBoO «IIpocsemenue»
* ®usuka, 9 xmacc/ IlypermeBa H.C., Bawxeesckas H.E., Yapyrun B.M., OO6mectBo cC
OTpaHUUYEHHOW OTBETCTBEHHOCThIO «J/[PODAy»; AxuunonepHoe obmectBo «M3maTenbcTBo

«Ipocseenue»
» @dusuka: 7-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 7 kiacc/ Ilepeimkun .M., UBanos A.N.,
AKIMOHEPHOE 00111eCTBO «M3paTenbeTBo «IIpocsemenue»

» ®usuka: 8- kiacc: 0a30BbI ypoBeHb: yueOHUK, 8 kiacc/ Ileppikun U. M., UBanos A. U.,
AKIMOHepHOe 001IeCTBO «31aTenbCcTBO «IIpocBemenue»
» ®usuka: 9-i kiacc: 6a30BbIi ypoBeHb: yueOHUK, 9 knacc/ Ileppiukun U. M., I'ytaux E. M.,
HBanos A. U., IlerpoBa M. A., AkironepHoe obmectso «M3narensctBo «IIpocsemenne»

METOAUYECKHUE MATEPHAJIBI VI YYUTEJIA

bu6nuoreka [IOK

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bub6mmoreka [JOK



