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HOACHUTEJIBHAA 3AIIMCKA

IIporpamma no ¢u3Kke Ha ypOBHE OCHOBHOT'O OOIIEro 0Opa3oBaHMs COCTaBJI€HA Ha OCHOBE
MOJIOKEHUA W TpeOoBaHM K pe3yiabTaraM OCBOCHHMS Ha 0a30BOM YpOBHE OCHOBHOMU
oOpazoBatenbHON TIporpammel, npeacTaBieHHbx B DI'OC 00O, a takxe ¢ yu€tom deaeparbHON
paboueit nmporpammsl BocniuTanus U Konuenuuu npenogaBanus yueOHoro npeameta «Pusukay.

CopepxaHue mporpamMmsl 1o (pusuke HampasiieHO Ha (OPMUPOBAHHME €CTECTBEHHOHAYUHOM
I'PaMOTHOCTH OOYYarOIUXCS U OPraHU3aLUI0 W3ydeHUs (U3UMKU Ha JAEATeIbHOCTHOW ocHOBe. B
nporpaMme 10 (U3MKE YUUTHIBAIOTCS BO3MOXKHOCTH Y4eOHOrO TIpeAMeTa B pealu3aluu
tpeboBanuit ®I'OC OOO K MIaHHPYEMBIM JIMYHOCTHBIM M METAaNpeIMETHBIM pe3ylibTaTaM
00y4eHHUs1, a TAK)KE MEXKIPEAMETHBIE CBSI3M €CTECTBEHHOHAYUYHbIX YUEOHBIX IPEIMETOB HAa YPOBHE
OCHOBHOT'0 00111er0 00pa3oBaHusl.

[IporpamMMa 1o ¢u3uke ycTaHaBIMBAET paclpeiesieHue ydyeOHOro maTepuana Mo Trojaam
oOyyeHus (mO KjaccaMm), MpenjgaraeT MHPUMEPHYIO IIOCJIEJOBATENIbHOCTh HU3YYEHHS TeM,
OCHOBAHHYIO Ha JIOTWKE Pa3BUTHs MPEIMETHOTO COJAEPKAHMUA U y4ETe BO3PACTHBIX OCOOCHHOCTEH
o0yJaromxcsi.

[Iporpamma no ¢usnke pa3paboTaHa ¢ HEIbI0 OKA3aHUS METOJUYECKON MOMOIIY YYUTEIIO B
co3aHHUU paboyuel MporpaMMBbI 10 Y4€OHOMY IPEIMETY.

®dusnka ABISETCS CUCTEMOOOPA3YIOIUM JUIsl €CTECTBEHHOHAYUYHBIX Y4EOHBIX HPEIMETOB,
MIOCKOJIbKY (PM3MUECKUE 3aKOHBI JIEKaT B OCHOBE IPOIECCOB M SIBJICHUMN, M3Y4aeMbIX XHUMHEH,
Ouosorueii, actpoHomMuel U (usuveckoil reorpadueil, BHOCUT BKJIaJ B E€CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpefocTaBiseT Haubosnee siCHble OO0pas3libl NPUMEHEHHs HAayyHOro MeETofa
MO3HAHUS, TO €CTh CIIOCO0a MOTYYSHHUs JOCTOBEPHBIX 3HAHHUI O MUDE.

Opna W3 riaBHBIX 3aja4 (Qu3myeckoro oOpa3oBaHUS B CTPYKType oOmiero oOpa3oBaHUS
COCTOUT B (OPMHUPOBAHMU E€CTECTBEHHOHAyYHON TIpaMOTHOCTM M HWHTepeca K Hayke Yy
o0ydJaromxcs.

W3yuenne ¢u3zukn Ha 0a30BOM ypOBHE MpEANOJIAraeT OBJIAJCHHUE CIEAYIOIIUMU
KOMIIETEHTHOCTSIMH, XapaKTEPU3YIOLIMMH €CTECTBEHHOHAYYHYIO I'PAMOTHOCTb!

e HAYYHO OOBSCHSTH SIBJICHUS;

e OIIGHUBATh U IOHUMATh OCOOEHHOCTH HAY4YHOT'O UCCIIEOBAHUS;

e MHTEPHPETUPOBATH JAaHHbIE M UCIOJb30BaTh Hay4dHbIE JOKa3aTeNbCTBA IS
MOJIy4YEHUS BBIBOJIOB.

Ilenn wu3ydyeHuss (QU3MKM Ha YpPOBHE OCHOBHOTO oOIIero oOpa3oBaHMs OINpPEJENIEHbl B
Konnenuuu npenogaBanus ydebHoro mnpenmera «@usnka» B 00pa30BaTENbHBIX OPTraHU3ALUIX
Poccuiickoit ®enepanuy, peaJn3ylolIUX OCHOBHblE 00IIe00pa3oBaTeIbHbIE MPOTPaMMBbI,
yrBepxkaAEHHON pemenreM Kosuterum MunucreperBa mpocsemienuss Poccuiickoit ®denepaunn
(npotokoin ot 3 nexadbps 2019 r. Ne [IK4BH).

esu n3yvyenust pU3NKU:

e mpuOOpeTeHne MHTEpeca U CTPEMIICHHU O0YYaOUIMXCSl K HAYYHOMY M3YYEHUIO MPUPOIH,

pa3BUTHE UX UHTEIJIEKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEM;
e Dpa3BUTHE IMPEJACTABICHUMA O HAydHOM METOJ€ NO3HaHUA U  (OPMHPOBAHUE
MCCJIEIOBATEIBCKOIO OTHOIIECHUS K OKPYKAIOIIUM SBJICHUSAM;

e (opmHupoBaHHE HAay4YHOTO MHPOBO33PEHHS KaK pe3y/ibTaTa M3yYEHUS OCHOB CTPOCHHS
MaTepuu U GyHAAMEHTAIbHBIX 3aKOHOB (hU3UKH;

e (opMuUpOBaHHME TPEACTABICHUN O POJM (UKW JUISI Pa3BUTHSA JAPYIHX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH;



e pa3BUTHE NPEJCTaBICHUH O BO3MOXKHBIX cepax Oyaymeill mnpodeccuoHanbHOM
NEeSTENbHOCTH, CBSI3aHHOW C (PM3MKOM, MOATOTOBKA K JajbHEHIIEMYy OOYYEHHIO B 3TOM
HalpaBJICHUH.

JlocTikeHne S3TUX IeJedl mporpaMMel MO (U3MKE HA YPOBHE OCHOBHOTO OOIIETO

o0Opa3oBaHusi 00€CIIEUYNBAETCS PEIICHUEM CIEAYIONINX 3a/4a4:

e IpUOOpETEeHHE 3HAHUN O AUCKPETHOM CTPOCHUH BELIECTBA, O MEXAaHUUYECKUX, TEIJIOBBIX,
AIIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHUSX;

e TPHOOpETEHNE YMEHHI ONMCHIBATH M OOBSCHATH PU3UUECKUE SIBICHUS C UCTIOIH30BAHUEM
HOJY4YEeHHBIX 3HAHUH;

e OCBOGHHME METOJIOB pELICHHS TMPOCTEHIINX pacu€THBIX 3aJad C HCIOJIb30BAHUEM
(Gu3nUecKux Mosieel, TBOPUECKUX U MPAKTUKOOPUEHTUPOBAHHBIX 3aJ1ay;

e pa3BUTHE YMEHHUI HAOJIIOATh NPUPOIHbIEC SBJICHUS U BBIOIHATH OIBITHI, TJAOOPATOPHBIE
paboThl M DKCIEPUMEHTAIBHBIE HCCIICOBAHUS C HCIOIB30BAHUEM HM3MEPUTEIHHBIX
pruoOOpOB;

e OCBOEHHME MNPHEMOB paboOThl ¢ uHPOpMaLUEH (UINIECKOTO COACPIKAHUS, BKIIOUYAs
UHPOPMALIMIO O COBPEMEHHBIX JOCTI)KCHUSX (U3WKH, aHaIu3 H KPUTUYECKOE
OlLIeHUBaHHE UHPOPMALINY;

e 3HAaKOMCTBO CO cdepaMu Npo(ecCHOHATBHON NeATENbHOCTH, CBA3aHHBIMU C (PU3UKOU, U
COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAHHBIMHU Ha JOCTIKEHUSIX (DPU3NIECKON HAYKH.

Ha wu3ydenue ¢usuku (0a30BbIi ypOBEHb) Ha YpOBHE OCHOBHOI'O 0OOIIEro 0Opa3oBaHUS
orBonutcs 238 dacoB: B 7 kiacce — 68 yacoB (2 yaca B HezleN0), B 8 kiacce — 68 yacoB (2 yaca B
HEJIETTIO), B 9 KJ1acce — 102 Jaca 3 yaca B HEJIEI0).

[Ipennaraemslii B mporpamMmMe 1o ¢u3uke nepedeHs JabopaTopHBIX pabOT M OIMBITOB HOCUT
PEKOMEHATENbHBIN XapaKTep, YIUTEIb JAeJacT BEIOOp MpoBeieHus T1a00paTOPHBIX pPabOT U ONBITOB
¢ Y4€TOM MHIMBHUIYaJbHBIX OCOOCHHOCTEN O0yJarommxcs, CIUCKa HKCIIEPUMEHTAIbHbBIX 3aJaHUMH,
Ipe/UlaraéMbIX B paMKax OCHOBHOT'O TOCYAApCTBEHHOT'O SK3aMeHa 10 (pHU3HKe.



COAEPKAHUE OBYUYEHUSA
7 KJIACC

Pa3neu 1. ®u3nka u e€ posib B NO3HAHUH OKPY/KAIOLIEr0 MHPA.

®usnka — Hayka o npupoze. SBneHus npuponasl. PU3NUECKUE SBICHUSA: MEXaHUYECKHE,
TEIUIOBBIE, NEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ousnueckue BenuuuHbl. M3Mmepenue ¢usznyeckux BenuuuH. Pusnueckue MNpuOOPHI.
[lorpemHocTs n3mMepeHnii. MexxayHapoaHasi CUCTEMA €IUHMII.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAyKH HM3y4aroT mpupony. EcTecTBeHHOHAy4YHBIH
METOJl TMO3HaHUS: HaOJII0JeHUE, IOCTAHOBKA HAyYHOrO BOIIPOCA, BBIIBUIKEHUE THUIIOTES,
SKCHEPUMEHT IO TPOBEpKE THUIOTe3, OO0bsACHEHHEe HabOmomaemoro spieHus. OmnucaHue
(U3NYECKHX SIBIICHUI ¢ TOMOIIBIO MOJIENEH.

Jemoncmpayuu.

1. MexaHnuyeckue, TeILUIOBLIE, DJIEKTPUYECKHUE, MATHUTHBIE, CBETOBBIE SBJICHHUS.

2. Owuznueckue mpuOOpHI U MpoIeypa MPSIMbIX U3MEPEHUN aHAJIOTOBBIM U HU(PPOBHIM

pudopoMm.

Jlabopamopuwvie padomui u onvimel.

1. OmpeneneHue LEHbI JeJIeHHS HIKaIbl U3MEPUTEIBLHOTO MPUOOpa.

N3mepenue pacCTosTHUM.
N3mepenune 06bEMa KUAKOCTH U TBEPIOTO TeETA.
Onpenenenue pasMepoB MAIBIX TEJ.
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N3mepenue temmeparypbl MpH MOMOIIM JKUAKOCTHOTO TEpMOMETpa W JaT4uKa
TEMIEPATYPHI.

6. IlpoBenenue wucciaenoBaHUS MO MPOBEPKE THIOTE3bI: NATBHOCTh MOJIETA IIApHKa,
MYLIIEHHOT'O TOPU30HTANILHO, TEM OO0JIbIIe, YeM OOJIBIIIE BHICOTA MTyCKa.

Paspnean 2. IlepBoHayajibHbIe CBEJACHHUS 0 CTPOCHHUH BelIeCTBA.

CrpoeHue BelecTBa: aTOMbl M MOJIEKYJBI, HUX pasMmepbl. ONBITHL, 10Ka3bIBAIONINE
JTUCKPETHOE CTPOCHUE BELIECTBA.

JIBrxenne wactun BemecTBa. CBsi3b CKOPOCTH JBHIKEHMSI YACTHI[ C TEMIIEpaTypoOu.
BpoynoBckoe nBmwkenue, nuddysus. BzaummoieiicTBHEe YacTHI BEMIECTBA: MPUTSIKCHHE U
OTTaJKUBaHUE.

ArperaTtHble COCTOSIHMSI BEIIECTBA: CTPOCHHME Ta30B, JKUIAKOCTEH U TBEPABIX
(kpuctaminueckux) Tesl. B3auMoOCBS3b MeEXAy CBOMCTBAMHU BEIIECTB B Pa3HbIX arperaTHbIX
COCTOSTHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHHeM. OCOOEHHOCTH arperatHbIX COCTOSHUM
BOJBI.

emoncmpavyuu.

1. HaGmonenue 6poyHOBCKOTO TBUKEHHUSI.

2. HaGmropenune muddysun.

3. HaOmronenue siBIeHUM, OOBSACHSIIOUIMXCSA NMPUTSHKEHUEM WIM OTTAJIKUBAaHHUEM YaCTHUIL

BEILECTBA.

Jlabopamopusie padomot u onvimel.

1. Ormenka quaMeTpa aToMa METOZOM PAJZIOB (C HCToNb30BaHueM doTorpaduii).

2. OmbITHI O HAOIOICHUIO TEIUIOBOTO PACHIMPEHUS Ta30B.

3. OnbITEI IO OOHAPY)KEHUIO NEHCTBHSI CHJI MOJICKYJISIPHOTO TPUTSKEHHS.



Pa3nen 3. /IBu:keHHe U B3auMoOAeiicTBHE TeJl.

Mexanuueckoe JBHXKeHHE. PaBHOMEpHOe U HepaBHOMEpHOe JBHKeHHE. CKOpOCTb.
Cpenssist CKOpOCTb ITPY HEPAaBHOMEPHOM JBHKCHHUH. Pacy€T IyTH U BpEMEHU JBUKCHMUSL.

SBnenne wmHepuuMu. 3aKOH MHepUuHU. B3aumMopeilicTBue Tell Kak INPUYMHA W3MEHEHUS
CKOPOCTH JIBWKEHHsS Teln. Macca kak Mepa MHEpTHOCTH Tena. [lmoTHocTh BemectBa. CBs3b
IUIOTHOCTH € KOJIMYECTBOM MOJIEKYJI B €IMHULIE 00bEMA BEILIECTBA.

Cuna kak XapakTepucThKa B3aumojeiicTBust Ten. Cuna ynpyroctd M 3akoH ['yka.
W3mepenue cuibl ¢ MOMOIIBIO JHHAMOMETpa. SIBleHUE TArOTEeHUs U cuia Tsbkectu. Cuna
TSOKECTH Ha Jpyrux IaHetax. Bec Tema. HeBecomocts. CnokeHHE CHi, HalpaBiICHHBIX 110
oJ1HOI npsimoil. PaBHOzeWcTBYtomast cuin. Cuna TpeHus. TpeHue CKOIBbKEHUS U TPEHHUE MOKOSI.
TpeHne B npupoie U TEXHUKE.

Hemoncmpauuu.

HabutoieHne MexaHn4ecKoro JBUKEHUS TeJa.

W3MepeHne cKOpoCTH NPSIMOJIMHENHOTO JBHKEHUS.

HaGntonenue siBlneHus: HHEPLUU.

Habutoienne u3MeHeHus: CKOpOCTH MPHU B3aUMO/IEHCTBUH TEll.

CpaBHeHue Macc 1o B3aUMOJEHCTBUIO TEL.

CrnosxeHue cuil, HapaBJIEHHBIX 110 OJHOU IPSIMOM.

Jlabopamopusie padomot u onvimel.

1. OmnpeneneHne CKOPOCTH PABHOMEPHOIO IBIMKEHMs (LIapuKa B KHUJIKOCTH, MOJENH
3JIEKTPUYECKOTO aBTOMOOWIISL U TaK JIajiee).
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2. Ormpenenenue cpelHell CKOPOCTU CKOJbKEHHUs Opycka WM IIapvKa [0 HAKJIOHHOM
IUIOCKOCTH.

3. Omnpenenenue IWIOTHOCTU TBEPIOrO TENA.
OnbIThI, JEMOHCTPHUPYIOIINE 3aBUCUMOCTh pacTskeHHs (IedopManui) MpYKUHBI OT
MPUIOKEHHOMN CHUIIBI.

5. OMNbITBI, AEMOHCTPUPYIONIUE 3aBUCUMOCTh CHJIbI TPEHUSI CKOJILKEHHUSI OT Beca Tea U
XapakTepa COMPUKACAIOUINXCS TOBEPXHOCTEH.

Pasnen 4. /laBienue TBEPABIX TeJl, KUAKOCTEH U Ta3o0B.

Hasnenne. CriocoObl yMEHbBIIICHUS U YBETTUUCHUS JaBieHus. [laBieHue ra3a. 3aBUCUMOCTD
JaBJieHUd Ta3a oT 00bEMa, Temrnepatypsl. [lepenaya naBneHus TBEPABIMU TEIAMH, KUIAKOCTSIMU
n razamu. 3akoH Ilackanda. [IHeBMaTMueckne MamuHbl. 3aBUCUMOCTb JIABJICHMS KUJIKOCTU OT
rnyounsl.  [wapocratudeckmit  mapagokc. CooOmaromuecss cocyabl. [ mapaBiamueckue
MEXaHU3MBI.

Atmocdepa 3emun u atmochepHoe naBieHue. [IpUyuHBI CylIeCTBOBaHUS BO3AYIIHOU
obonouku 3emun. OmbiT Toppuuermnn. M3mepenune armocdepHOro naBieHusi. 3aBUCUMOCTH
aTMOC(EpHOTO [IaBJICHHs]I OT BBICOTHI HaJ ypoBHeM wmops. [Ipubopsl i u3MepeHus
aTMoc(epHOTro TaBIeHUS.

JlelicTBHE KUIKOCTH U ra3a Ha MOrPYKEHHOE B HUX TeJio. BeITankuBaroas (apxumMe0Ba)
cuna. 3akoH Apxumena. [naBanue ten. BoznyxomnnaBanue.

Hemoncmpauuu.

1. 3aBHCHUMOCTb JIaBJICHHS Ta3a OT TEMIIEPATYPHI.

2. llepenaua naBneHUs KUAKOCTBIO U Fa30M.

3. Coobmaromuecs: COCy/bl.

4. T'mppaBinueckuil npecc.



[IposiBnenue nelicTBUs aTMOCPEPHOTO JIaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONICH CHJIBI OT 00BEMa TOTPYKEHHOW dYacTH Tella W
IUIOTHOCTH JKHIKOCTH.

PaBeHCTBO BBITAIKUBAIOIIEH CUJIbI BECY BBITCCHEHHOM HKUIKOCTH.

VYcinoBue 1iaBaHWS TeJ: IUIABAHUE WM MOTPY)KEHUE Tel B 3aBUCUMOCTH OT
COOTHOIICHHUS TUIOTHOCTEH TEJIa U JKUIKOCTH.

Jlabopamopusie padomot u onvimel.

1.

HccnenoBanue 3aBUCHMOCTH Beca Tejla B BOJIE OT 00bEMA MOTPYKEHHOM B XKHUJKOCTh
YacTH Tea.

OmnpeneneHne BBITAIKUBAIOUIEH CHIIBL, JCHCTBYIOLIEH Ha Teno, MOTPYXKEHHOE B
AKHUJIKOCTB.

IIpoBepka HE3aBUCHMOCTH BBITAIKUBAIOLIECH CHIIBI, JCHCTBYIOLIEH Ha TEJIO B
KUJKOCTH, OT MacCChI TEJA.

OnbIThl, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTD BBITAJIKMBAIOLICH CHIIBI, JEHCTBYIOILEH Ha
TEJIO B KMJKOCTH, OT 00BEMA MOTPYKEHHON B XKHUJIKOCTh YaCTH TeJIa U OT IUIOTHOCTU
KUIKOCTH.

KoHncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAaHHE JIOAKM M OIpEACICHUE €€
IPY30IO0ABEMHOCTH.

Paznen 5. Pabora 1 MOIIHOCTH. JHEPrusl.

Mexanundeckast pabota. MOIIHOCTb.

IIpocThle MexaHM3MBI: pblyar, OJOK, HakKJIOHHas IUIOCKOCTb. [IpaBuio paBHOBecus
poruara. IlpuMeHeHne mpaBuiia paBHOBECHs pbhlyara K OJOKy. «30J0TO€ MPaBUIIO» MEXaHHUKH.
KII mpocTsix MexaHu3MoB. [IpocThie MexaHU3MBI B OBITY U TEXHHKE.

Mexannyeckass sHeprus. KuHeTudeckas W TOTeHIManbHas dSHeprus. lIpeBpameHue
OJIHOTO BH/Ia MEXaHUYECKOW SHEPTUH B IPYroil. 3aKOH COXPAHEHUS SHEPTUU B MEXAHUKE.
Jemoncmpayuu.

1.

[TprMepsl TPOCTHIX MEXAHU3MOB.

Jlabopamopusie padomot u onvimol.

1.

OmnpeneneHue paboOTBl CWIIBI TPEHUs NpPU PABHOMEPHOM JBHXKEHMM Tejla IO
TOPU30HTAJIBHON TOBEPXHOCTH.

HccenenoBanue ycioBuil paBHOBECHS pblyara.

N3mepenne KII/] Hak1OHHOM TIIIOCKOCTH.

N3ydeHnne 3aKoHa cOXpaHEHMsI MEXaHUYECKON SJHEPIUH.

8 KJIACC

Pa3nes 6. TenuioBbie siBJICHUS.

OCHOBHBIE MOJOXKEHUS MOJIEKYJIIPHO-KMHETUUECKON TEOpUH CTPOEHMs BellecTBa. Macca
U pasMepbl aTOMOB M MOJEKyJI. ONBITBI, TNOATBEPKAAOIIAE OCHOBHBIC IIOJOXKCHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUH.

Monenu TBEpIOTO, KHUJIKOIO U ra3000pa3HOro cocTosiHUM BemniecTBa. Kpucraminyeckue u
amop¢usbie Tena. OObsICHEHUE CBOWCTB ra30B, JKUIAKOCTEH U TBEPABIX TEJ HA OCHOBE MOJOKEHUI
MOJIEKYJISIPHO-KUHETHUECKON Teopuu. (CMauuMBaHUE UM KaNWULIpHbIE sBI€HUs. TermoBoe
paciMpeHue 1 cxaTHe.



Temnepatypa. CBsi3b TeMIlepaTypbl CO CKOpPOCTBIO TEIUIOBOTO JBHMIKEHMSI YacTHIIL.
Buytpennsis  sueprus. CrocoObl HW3MEHEHHS BHYTPEHHEH OSHEpPruu: Teruionepenaya u
COBEpIICHHE padOThl. BUbI TEIIOnIepe1auu: TEIIONPOBOIHOCTh, KOHBEKIIUS, N3ITYYCHHE.

KomnuecTBo TeIUOTHL. YIenpHas TEINIOEMKOCTh BEIIECTBA. TeIUIOOOMEH U TEILIOBOE
paBHOBecHe. YpaBHEHHE TEIJIOBOro OanaHca. [lnaBieHue M OTBEpjeBaHHME KPUCTATUIMUECKHUX
BCIIECTB. YJIENbHAs TeIioTa IuiaBieHus. IlapooOpa3oBanue u KoHueHcanws. Mcmapenue.
Kunenne. YnenpHas Teruiota mapooOpa3oBaHUs. 3aBUCUMOCTb TEMIIEPaTypbl KHUIIEHUS OT
aTMOC(EpHOTO TaBJICHHUS.

BnaxxnocTs Bo3yxa.

DHeprus TOIIMBA. Y IeTbHas TEIJI0Ta CrOPAHUS.

[Tpuntuner  pabotel TeruioBbix aurareneit KIIJ[ TemmoBoro pBuratens. TemoBbie
JIBUTATEJIH U 3aLIUTa OKPYKAIOUIEH Cpeibl.

3aKOH COXpaHEHHUS U MPEBPAIICHUS YHEPTUU B TEIUIOBBIX MPOIECCaX.

Jemoncmpayuu.

HaGmtonenne 6poOyHOBCKOTO JIBUYKEHHUS.
Hab6mronenue nuddysun.
HabGmronenue siBlIeHM CMauMBaHUS M KalTMJUISIPHBIX SIBICHUH.
HabGumroieHre TerioBoro pacimpeHus Teil.
N3menenune naBneHus raza npu U3BMEHEHUH 00BbEMa U HAarPEBaHUU WJIH OXJIXKICHUH.
[IpaBuna n3mMepeHust TeMIepaTypsol.
Buasl Temionepenayn.
OxJtaxIeHNUe MPU COBEPIICHUH PAOOTHI.
Harpeanue npu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
. CpaBHEeHUE TEIIIOEMKOCTEH pa3IMUHbIX BEIIECTB.
. HaGmroaeHue kumeHus.
. HabGmroienne mocTosHCTBa TeMIIepaTyphl Py TUIaBICHUH.
13. Mojaeny TEIUIOBBIX JBUTATEICH.
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Jlabopamopnuie pabomul u onvimel.

1.  OMBITHI MO OOHAPYKCHHUIO NEUCTBUS CHUJI MOJICKYJISIPHOTO TIPUTSIKEHUS.

OnbITHI 110 BRIPAIIMBAHUIO KPUCTAJJIOB TIOBAPEHHOM COJIM MIIH caxapa.

OnbIThI 110 HAOTIOEHUIO TETIOBOTO PACIIMPEHUS Ta30B, )KUIKOCTEH U TBEPABIX TEI.
OnpeneneHrie AaBIeHNUs BO3AyXa B OaJIOHE MINPHIIA.

OnbIThl, JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh [ABJICHHUS BO3AyXa OT €ro o0béMa Hu
HarpeBaHUs WU OXJIAKICHUS.
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6. IlpoBepka THUMOTE3bl JHMHEHHOW 3aBHCHUMOCTU JIJIMHBI CTOJIOMKA JKUJIKOCTU B
TEPMOMETPUUYECKOM TPyOKe OT TeMIIEpaTyphl.

7. HaGnrogeHue M3MeHEHUs BHYTPEHHEH SHEPruu Teina B pe3yibTaTe TeIIonepeaadu u
paboTHI BHEIITHUX CHIL.
HccnenoBanue siBieHus TEII000MeHa MPU CMEITMBAHUH XOJOIHOM U TOpsYeid BOBI.
OmnpeneneHre KOJIMYECTBA TEIUIOTHL, MOJIYYEHHOIO BOJOM IpU TEIJIOOOMEHE C
HarpeThiM METAITNYECKUM LIUITUHAPOM.

10. OnpeneneHue yaeabHON TEMIOEMKOCTH BEILIECTBA.

11. HccnenoBanue npoiiecca ucapeHusl.

12. OmpeneneHne OTHOCUTEIbHON BIa)KHOCTH BO3/TyXa.

13. OnpeneneHue yaeabHON TeIIOTHI IJIaBJIE€HUS JIba.



Pa3znen 7. DuekTpruyeckne 1 MATHUTHBIE SIBJICHUS.

OnexTpuzanus Tel. J[Ba poma aneKTpuuecKuxX 3apsanoB. B3aumonencTBHe 3apsyKeHHBIX
Ten. 3akoH KynoHa (3aBUCMMOCTb CHWIIBI B3aUMOJICHUCTBHUSL 3apsKEHHBIX TN OT BEJTUYHUHBI
3apsiIOB U PACCTOSIHUS MEXKAY TEJIAMM).

DnekTpuyeckoe mosie. Hanpsok€HHOCTD 2IIeKTpUUecKoro mojst. [IpuHnun cymneprno3uiuu
ANEKTPUYECKUX TMOJIeH (Ha KaYeCTBEHHOM YPOBHE).

Hocurenu snexkTpuyeckux 3apsiioB. DJIEMEHTApHBIM 3ieKTpuueckuil 3apsna. CTtpoeHue
atoma. [IpoBOTHHUKY U AMDIIEKTPUKHU. 3aKOH COXPAHEHUS JIEKTPUUECKOTO 3apsia.

DJIEKTPUYECKUII TOK. YCIOBUS CYIIECTBOBAHMS JIIEKTPUUECKOro TOKa. MCTOYHHUKH
MOCTOSIHHOTO TOKa. JIeMCTBUSI 3JIEKTPUUECKOTO TOKa (TEMJIOBOE, XMMHYECKOE, MAarHUTHOE).
DIIEKTPUYECKUI TOK B )KHUJIKOCTSX U ra3ax.

OnekTtpuueckass uenb. Cuna Toka. OneKTpuyeckoe HampsbkeHue. ConpoTHBICHHE
MPOBOJIHUKA. YIEJIbHOE CONPOTUBIICHHE BemiecTBa. 3akoH Owma g ydyacTKa LIETH.
[locnenoBarenbHOE U MapAIIEIBHOE COEUHEHUE TPOBOJHUKOB.

PaGota 1 MOIIHOCTD MEKTPUUECKOro ToKa. 3akoH Jlkoymns—JIeHna. DnekTpudecKue emnu
Y TIOTPEOUTEIHN JIEKTpUUECKOM sHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[locTostHHble MarHuThl. B3auMopaeiicTBME NOCTOSHHBIX MAarHuTOB. MarHuTHoe IMOJe€.
MarunuTtHoe noje 3eMIId U €ro 3HaueHHe JJIs KU3HU Ha 3emuie. OnbIT Dpcreaa. MarHutHoe nose
3JIEKTPUYECKOr0 TOKa. [[puMeHeHne 3JIeKTpOMarHuToB B TEXHHUKE. [eCTBME MarHUTHOTO MOJIA
Ha TPOBOJHHUK C TOKOM. OJIEKTPOJABHUIATENlb IOCTOSIHHOTO TOKa. Vcnonb3oBaHue
AJIEKTPOJIBUTATENIEH B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

Onbitel  @apanes. SBiaeHue  saekTpoMarHUTHOM — wHAYKuuu. [lpaBuno  JleHma.
OnektporeHepatop. CrnocoObl TOMYyYEHUS DIICKTPUUYECKOM HHEPruu. ODJIEKTPOCTAHIIMU Ha
BO300HOBJISIEMBIX HCTOYHUKAX YHEPTUH.

emoncmpayuu.

DJneKTpuszanus Ted.
JIBa pona 3IEeKTpUUECKUX 3apsI0B U B3aUMOJECHCTBUE 3aAPSIKEHHBIX TEII.
YCTpolcTBO U IEMCTBUE JIEKTPOCKOIIA.
DIIEKTpOCTATUYECKAS UHTYKIIUS.
3aKOH COXpaHEHUs MEKTPUUECKUX 3aPsI0B.
[IpoBOIHMKYN U AUDIIEKTPUKHU.
MoaenupoBaHUE CUIOBBIX JIMHHUM 3JIEKTPUYECKOTO TTOJIS.
HcTOYHHMKY TOCTOSIHHOTO TOKA.
JlelicTBUA 2IIEKTPUYECKOTO TOKA.
. DJIEKTPUUECKUHN TOK B )KHJIKOCTH.
. T"a30BbIi1 pa3ps.
. I3mepenue cuiibl TOKa aMIEpPMETPOM.
. VI3MepeHue aMeKTpUuIeCcKOTro HANpsKEHNS BOJIbTMETPOM.
. Peocrar n Mara3uH conpoTHUBIICHU.
. B3aumopencTBie NOCTOSTHHBIX MAarHUTOB.
. MopaenupoBaHre HEBO3MOKHOCTH PA3EJICHMS MIOJ0COB MATHUTA.
. MopaennpoBaHre MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.
. OmbIT OpcTena.
. MarnuTtHoe noJjie Toka. DJIEeKTPOMAarHmr.
. JelicTBUEe MAarHUTHOTO MOJISI HA POBOJHUK C TOKOM.
. DJIEKTPOJBUTATEh TTOCTOSHHOTO TOKA.
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24
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. UccnenoBanue siBeHUS 3JIEKTPOMArHUTHON MHIYKIUH.

. Onbrter @apagest.

. 3aBUCHMOCTD HaIIPaBJIECHUS UHIYKIIMOHHOTO TOKA OT YCJIOBHUMA €r0 BO3HUKHOBECHHUS.
. DJIEeKTpOreHepaTop NOCTOSHHOTO TOKA.

Jlabopamopusie padomot u onvimel.

A T o

10.
11.
12.

13.
14.
15.

16.
17.

18.
19.
20.
21.

OnbIThI 110 HAOTIOEHUIO SJIEKTPU3ALUHU TeJ HHIYKIIUEH U TPU CONPUKOCHOBEHHH.
HccnenoBanue 1elcTBUSA IIEKTPUUECKOTO MOJI HA IPOBOJHUKH U AUDIIEKTPUKH.
CoOopxka u mpoBepKa pabOThI ANEKTPUIECKON IETH MOCTOSHHOTO TOKA.

H3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryinpoBaHue HalPsHKEHUS.

HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONMPOTHUBIICHUS
pe3ucTOopa U HANPSKEHUS Ha PE3UCTOPE.

OnpIThl, JEMOHCTPUPYIOIIME  3aBUCUMOCTb  DJIEKTPUYECKOTO  CONPOTUBIICHUS
MIPOBOJHHUKA OT €ro JJIMHBI, IJIOLIAY ONEPEYHOr0 CEUeHHs U MaTepHara.

[IpoBepka mpaBwiia CHOXEHHUS HANPSHKEHUH IPU MOCJIEN0BATENbHOM COEIUHEHUU
JIBYX PE3UCTOPOB.

[IpoBepka npaBuia sl CUJIbI TOKA MIPU NApAJIIETBHOM COEUHEHUN PE3UCTOPOB.
Onpenenenue pabOThI AIEKTPUUYECKOTO TOKA, HIIYLIETO Yepe3 Pe3ucTop.

OnpeneneHre MOIIHOCTH JIEKTPUUYECKOTO TOKA, BBIJIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, UAYLIETO YEpe3 JIAMIIOUKY, OT HaIpsHKEHUS
Ha HEu.

Onpenenenune KIIJ[ narpeBatens.

HccnenoBanne MarHUTHOTO B3aUMOJEHCTBHS IIOCTOSIHHBIX MarHUTOB.

W3yueHne MarHUTHOTO TIOJNISi TIOCTOSTHHBIX MAarHUTOB TpPH WX OOBEAMHEHUH U
pa3ieeHNN.

HccnenoBanue 1elCTBUSA IIEKTPUUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

OnbIThl, 1EMOHCTPUPYIOLINE 3aBUCUMOCTh CHJIbI B3aUMOAECHCTBUS KATYIIKU C TOKOM U
MarHuTa OT CHUJIbI TOKA U HallpaBJICHUS TOKA B KaTYyILIKE.

N3ydenue neiicTBUS MarHUTHOTO IOJIsI HA IPOBOJAHUK C TOKOM.

KoncTtpynpoBanue u nuzydenue paboThl 2JIEKTPOIBUTATENS.

Nzmepenue KIIJI anekTpoaBUraTtenbHON yCTaHOBKH.

OnpITEl MO HCCJENOBAHUIO SIBICHUS 3JIEKTPOMAarHUTHOM HMHIYKIUHU: HCCIIEOBaHHE
W3MEHEHUH 3HAYEHHUs U HAIIPABJICHUS WHIYKIMOHHOTO TOKA.

9 KJIACC

Pasznen 8. Mexannueckue siBJIeHHA.
Mexannyeckoe aBukeHue. MarepuanbHas Touka. Cuctema orcu€ra. OTHOCHUTEIBHOCTh

MEXaHUYECKOr0 JBW)KECHMS. PaBHOMEpHOE IpsMOJIMHEHHOEe ABMXKeHUE. HepaBHomepHOE
NpsAMOJIMHENHOE NBM>KeHHE. CpenHsss W MIHOBEHHas CKOPOCTh Tela IPHU HEPaBHOMEPHOM
JBUKECHUU.

VYckopenune. PaBHoyckopeHHoe npsiMoinHeHOe nBkenne. CBoOomHoe naneHue. OmbIThI
lanunes.

PaBHOMepHOE NBIKEHUE MO OKpYyKHOCTH. llepuon u yactora oOpamienus. Jluneitnas u

yraoBas

ckopocTH. LleHTpocTpeMUTETbHOE YCKOPEHHE.



IlepBbiit 3akoH HerotoHa. Bropoi 3axkoH Hetorona. Tperuit 3akon HerortoHa. IlpuHnun
CYNEPIIO3UINH CHIL.

Cuna ynpyroctu. 3akoH ['yka. Cuiia TpeHMs: cujla TPEHUSl CKOJIBKEHHsSI, CUia TPEHUS
MOKOSs1, APYTHE BUAbI TPCHHUSI.

Cuna TSOKECTH M 3aKOH BCEMHUPHOTO TATOTCHHUS. YCKOPEHHE CBOOOTHOTO TaJCHHUS.
JIBrxenune tmanetr Bokpyr Connpma. llepBas kocmuueckas ckopoct. HeBecomocts u
neperpy3Ku.

PaBHOBecue MatepuanbHOM TOUkU. AOCOTIOTHO TBEPAOE Teno. PaBHOBecue TBEPIOTO Tea
C 3aKpEIUIEHHOMN OChIO BpamieHusi. MoMeHT cuiibl. LIeHTp TsixecTH.

Nmnynse tena. M3menenune umnynbca. MMmynbe cuiibl. 3aKOH COXPAaHEHHs] MMITYJbCA.
PeakTrBHOE IBHKEHUE.

Mexannueckas pabota U MOIIHOCTh. PaboTa cui TsxecTH, ynpyroct, TpeHusi. Cs3b
sHepruv W paboThl. [loTeHumanpHas >HEPrus Teja, MOJHATOrO HaJ MOBEPXHOCTHIO 3E€MIIH.
[loTeHumanbHas 3Heprus cxkatol npyxuHsl. Kunernueckas sHeprus. TeopeMa 0 KHUHETUYECKOU
SHEpPruu. 3aKOH COXPAHEHUS MEXaHUYECKOU SHEPTUH.

Jemoncmpayuu.

1. HaGmroneHne MeXxaHUYECKOTO BUKEHHS Tella OTHOCUTEIHLHO Pa3HBIX TeNl OTCUETA.

2. CpaBHeHMe MyTeH U TPACKTOPUW JBUXKEHUS OJHOTO U TOrO K€ TeJda OTHOCUTEIBHO
PAa3HBIX TEJ OTCYETA.

N3mepenne ckopocTy U yCKOPEHHUS MPSAMOIUHEUHOTO JBUKEHUS.

HccnenoBanue mpu3HakoB paBHOYCKOPEHHOTO JABUKCHUSI.

HaburoieHue ABM>XEHUSA Tea 10 OKPYKHOCTH.

HabmroieHne MexaHMUeCKUX SIBJICHHMA, TPOUCXOSIINX B cucTeMe oTcuéTa «Tenexkar

npu €€ paBHOMEPHOM U YCKOPEHHOM JIBH)KEHUH OTHOCHTEILHO KaOWHEeTa (PU3HKH.

3aBUCHUMOCTb YCKOPEHHUS TeJla OT MACChI TeJla U IEUCTBYIOLIEH Ha HETO CUIIBI.

HaGmoneHne paBeHCTBa CUJI PU B3aUMOJICHCTBUU TEll.

N3menenue Beca Tena mpu YCKOPEHHOM JIBHXKCHHH.

10. Ilepenauya ummnysnbca Npu B3aUMOJICHCTBUY TEIL.

11. TlpeoOGpa3oBaHus SHEPTrUU NIPH B3aUMOICHCTBUHU TEII.

12. CoxpaHEHHE UMITYJIbCA MPU HEYIIPYTOM B3aUMOJICUCTBUH.

13. CoxpaHeHue UMIyJbca MPU a0CONIOTHO YIIPYTOM B3aUMOICHCTBHH.

14. HaOmro/ieHre peakKTUBHOTO JABUKECHUSI.

15. CoxpaHeHHE MEXaHUYECKON IHEPTUU TIPU CBOOOTHOM TaJICHHH.

16. CoxpaHEeHHE MEXaHUYECKON IHEPTUHU MPH IABMXKEHHUH TeJla MO/ IEUCTBUEM MPY>KUHBI.

Jlabopamopusie padomot u onvimel.

1. KoHcTpyupoBaHue TpakTa Al pa3srOHa U JAJbHEHIIEr0 PAaBHOMEPHOTO JABUKEHUS
HIapUKa WU TEJIEKKH.

2. OrmpeneneHue cpeaHEl CKOPOCTH CKOJNBXKEHHUS OpycKka WM JABM)KEHUS LIapUKa I10
HAaKJIOHHOM IUIOCKOCTH.

3. OrmpeneneHre yCKOpPEHHs] Tejla MPU PABHOYCKOPEHHOM JBM)XCHHHM IO HAKJIOHHOM
IJIOCKOCTH.

4. HWccnenoBaHue 3aBUCHUMOCTH MYTH OT BPEMEHH MIPHU PaBHOYCKOPEHHOM JIBIKEHUH 0e3
Ha4yaJlbHOW CKOPOCTH.

5. IlpoBepka TruUIIOTE3bl: €CIAM MPU PABHOYCKOPEHHOM [IBIKEHHMH O€3 HayalbHOU
CKOPOCTH TMYTH OTHOCSTCS KakK psJ HEUYETHBIX YHCEN, TO COOTBETCTBYIOIIHE
MPOMEKYTKH BPEMEHH OJIMHAKOBBHI.
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10.

11.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHMS CKOJIBXKEHMS OT CHIIBI HOPMaJbHOI'O
JIABIICHUS.

Onpenenenne kodhduueHTa TPEHUS CKOIBKECHHUS.

Onpenenenue KECTKOCTU MPYKUHBI.

Onpenenenrie pabOTbl CHUJIbl TPEHUS TPH PABHOMEPHOM JABHKEHMM Tella IO
TOPU30HTAIILHON TOBEPXHOCTH.

Omnpenenenrie pabOThl CHIIBI YIPYrOoCTH TpPU TOABEME Tpy3a C HCIOJIB30BAaHHEM
HEMOJIBUYKHOTO U MOJIBHKHOTO OJIOKOB.

N3yueHune 3aKkoHa COXpaHEHUs SHEPTHH.

Pa3zgen 9. Mexannueckue KoJ1e0aHus U BOJHbBI.
KonebarenpHoe aBmkeHue. OCHOBHBIE XapaKTEPUCTUKU KOJEOAHUI: MEpHoJ, 4acToTa,

aMIuTyna. MareMaTudecKuil W NPYKUHHBIA MasTHUKH. [IpeBpamieHuwe sHeprum Ipu
KoJ1e0aTeIbHOM JIBUKECHHUU.

3aryxaromue kosnebanus. Beinyxkaennsle kojeOanus. Pezonanc. MexaHuyeckue BOJIHBI.
CaoiicTBa MexaHu4eckux BoJiH. [IpojjonbHbIE U onepeyHble BOJIHBL. J{JIMHA BOJHBI U CKOPOCTh

e€ pacnpocTpaHeHusl. MeXaHHUECKUE BOJIHBI B TBEPIOM TeJjle, CCHCMUYSCKHE BOTHBI.
3Byk. ['poMKOCTh 3ByKa 1 BbicoTa ToHA. OTpaxkeHue 3Byka. MIH(pa3Byk u ynbTpa3ByK.
Jemoncmpayuu.
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HabGmtonenue xonebanuil Ten moJ 1eHCTBUEM CHIIBI TSDKECTH U CHIIBI YIIPYTOCTH.
Habumtonenne xonebanuii rpy3a Ha HUTH U Ha TPYKUHE.

HabutoieHre BbIHYXIEHHBIX KOJIeOaHUI 1 pe3oHaHca.

PacnipocTpaneHune npoJoabHBIX U MOMEPEUHBIX BOJIH (Ha MOJIENHN).
HabutoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.

AKyCTHYECKUI pe30HaHC.

Jlabopamopusie padomot u onvimol.

1.
2.
3.

OmnpeneneHre 4acTOTHI U MEPHOAA KOIEOaHUH MaTeMaTHYECKOTO MAsITHHKA.
OmpenenieHre 4aCTOTHI U ITEPHO/Ia KOIeOaHUH NPYKHHHOTO MasiTHHUKA.

HccnenoBanue 3aBUCUMOCTH TNEpPHOAA KOJIEOAHHH IMOABEUICHHOTO K HUTHU Ipy3a OT
JUTUHBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEpuosia KoieOaHUHM NPYKHMHHOTO MasTHHKA OT MacChl
rpysa.

[IpoBepka HE3aBHCHMOCTH MepHoOAa KojeOaHWH TIpy3a, MOABEHIEHHOTO K HUTH, OT
Macchl rpysa.

OneIThl, JAEMOHCTPUPYIOIIKME 3aBUCUMOCTh HepHoAa KoJeOaHUH MPYKUHHOTO
MasiTHUKA OT MacChl Tpy3a U )KECTKOCTH MPYKHHBL.

N3mepenue yckopeHust CBOOOIHOTO MaJACHUS.

Pa3znen 10. JjieKTpOMarHuTHOE MoOJIe U 3JIeKTPOMATHUTHbIE BOJIHbI.
DJIEKTPOMAarHuTHOE TI0JIe. DJIEKTPOMAarHUTHBIE BOJIHBI. (CBOMCTBA 3JIEKTPOMArHUTHBIX
BoJiH. [IIkana 3neKTpoMarHuTHBIX BOJIH. VICTIOIb30BaHUE 3JIEKTPOMArHUTHBIX BOJIH JJIs1 COTOBOM

CBs3H.

DneKkTpoMarHuTHas rpupoza ceera. CKopocTh cBeTa. BoIHOBBIE CBOMCTBA CBETA.
emoncmpayuu.

1.
2.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosHOBEIE CBOMCTBA CBETA.



Jlabopamopusie padomot u onvimol.
1. M3y4yeHue CBOWCTB 3JEKTPOMATHUTHBIX BOJH C TIOMOIIBIO0 MOOMIIEHOTO TeneoHa.

Pa3znea 11. CBeToBbIe IBJIEHHS.
JlyueBasg moxens cBera. Mctounuku cera. lIpsMoIuMHENWHOE pacnpOCTpaHEHUE CBETA.
3atmenus Cosnia u JIynel. Otpaxenue cBeta. [Imockoe 3epkanio. 3aKOH OTpa)KeHUsI CBETA.
[Ipenomnienne cBeta. 3aKoH IpenoMiIeHUs cBeTa. [loTHOe BHYTpEHHEE OTpakKeHHE CBETA.
Hcnonp3oBaHue MOTHOTO BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
JIunza. Xox nydeit B nmnH3e. Onrtudeckas cucreMa ¢oroamnmnapara, MHUKPOCKOMa U
Teneckomna. I'a3 kak ontudeckas cuctema. binzopykocTs U JanbHO30PKOCTb.
Paznoxxenune 6enoro ceeta B criektp. Onbitel HetoToHa. Clio)keHHME CIEKTPaTbHBIX IIBETOB.
Hucnepcus ceerta.
Jemoncmpayuu.
[IpsitmoninHEHOE pacpOCTpaHEHUE CBETA.
OTtpaxkeHue cBeTa.
[Honyuenue n3o00paxxeHuii B IIIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKajax.
[Ipenomnenue ceera.
OnTuyeckuii CBETOBO/I.
Xon ny4eil B cobuparolei JInH3e.
Xo Jydel B paccenBarole JIMH3E.
[Tonyuenue n300paxeHUi ¢ TOMOIIBIO JIUH3.
[Mpunnun aeiictBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
10. Mopaens riasa.
11. Pa3noxxeHue O6enoro cBeTa B CIIEKTP.
12. Ilomyuenue 6em0ro cBeTa MPH CI0KEHUU CBETA PA3HBIX I[BETOB.
Jlabopamopusie padomot u onvimol.
1. HccnenoBanue 3aBUCHMOCTH yIJla OTPaXXEHHsI CBETOBOTO JIyda OT yrija MaJeHusl.
2. UM3yyeHue xapakTepUCTUK U300paxKeHHsI IPEIMETA B TUIOCKOM 3€pKaJie.
3. HccnepoBanue 3aBUCHUMOCTH YIJIa MPEJIOMJIEHUSI CBETOBOTO JIyda OT yriia majeHusl Ha
TPAHUILIE «BO3LYX—CTEKIION.
[ony4yenue n300paXkeHU C MOMOIIBIO COOUPAIOLIEH JTUH3BI.
Omnpenenenrie HOKYCHOTO PACCTOSHUS M ONITUYECKON CHIIBI COOMPAIOIEH JIMH3HI.
OnbITHI 110 Pa3ioKEHUIO OEI0ro CBETa B CIEKTP.
OnpITEl 1O BOCTIPHUSATHIO I[BETA MPEIMETOB MPU MX HAONIOJCHUU Yepe3 IIBETOBBIC
(UIBTPBI.
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Pa3znea 12. KBanTtoBble SIBJICHHUA.

Omnsitel Pesepdopna u nminanerapuas monens aroma. Monens aroma bopa. cnyckanue u
MIOTJIOLEHUE cBeTa aTOMOM. KBaHTEI. JInHEHUaThle CIIEKTPHI.

PagnoaktuBHOCTh. Anbda, Oeta- u ramma-m3nydeHus. CTpoeHHE aTOMHOTO siipa.
Hyknonnass momens aromHoro snapa. M3oromnsl. PaanoaktuBHble npeBpamienus. Ilepuon
noJiypacraja aTOMHBIX sIIEp.

SnepHble peakiuy. 3aKOHbI COXpPaHEHMsI 3apsAA0BOIO U MAacCOBOI'O YHUCE. DHEPIUs CBS3H
aTOMHBIX snuep. CBs3p Maccel M dHepruu. Peakumm cuHTe3a M aeneHus sanep. McrouyHuku
sHepruu CoJsiHLa U 3BE3 L.

Snepnas sHepreTuka. JleMcTBUS paAMOAKTUBHBIX U3JIYYCHHUM HA )KUBBIE OPTaHU3MBI.



Jemoncmpayuu.

CrieKTphl U37Ty4eHUs U MOTJIOIIEHUS.

CrexTpsl pa3IuyHbIX Ta30B.

CrnexTp BoJiopoJa.

Habutonienne tpekoB B kamepe BuibcoHa.

PaGota cuéTunka HOHU3UPYIOMIUX U3ITYUESHHI.

Peructpanus nzmydeHust NpupogHbIX MUHEPAJIOB U IPOAYKTOB.

Jlabopamopusie padbomot u onvimel.

1. HaGnroeHre CIUIOMIHBIX U JIMHEWYATHIX CIIEKTPOB U3JIyUCHUSI.

2. HccnenoBaHue TpPEKOB: MU3MEPEHHE SHEPIUM YACTULBI 110 TOPMO3HOMY MyTH (IO

dhoTtorpadusim).

3. HM3mepeHue paaroakTUBHOTO (oHa.

IToBTOpPHTENBbHO-00001IAK0 U MOYJIb.

[ToBTOpUTENBEHO-00001IAIOIIMKA ~ MOAYAb MpeAHA3HAUYEeH M  CHCTEMaTH3aluud U
0000111eHNsT TPEAMETHOTO COJICPKAHMSI U ONBITA JESTEIbHOCTH, IPUOOPETEHHOTO MIPH U3YUESHUU
BCEro Kypca (pU3MKH, a TaKXKe JJIsl MOJArOTOBKM K OCHOBHOMY T'OCYJapCTBEHHOMY 3K3aMEHY IO
(busuke 17151 00yJaroIIMXCsl, BRIOPABIIMX ATOT YICOHBIN MTPEAMET.

IIpy wu3ydyeHMM JAHHOTO MOJIYJS pEANIU3YyIOTCd M CHUCTEMATU3UPYIOTCS — BUIBI
NeSATENbHOCTH, HAa OCHOBE KOTOpPBIX oOOecnedyMBaeTcs JOCTHKEHHE MPEAMETHbIX U
MeTanpeIMeTHbIX IUIAHUPYEMBIX Pe3yJIbTaToOB 00ydeHUs, (GOpMUpPYETCs eCTeCTBEHHOHay4Has
IPaMOTHOCTh: OCBOEHHE HAy4YHBIX METOJOB MCCIIECAOBAHUS SBJICHUNH HPUPOJAbI U TEXHHKH,
OBJIAJICHUE YMEHHUSIMH OOBSICHATH (PU3NYECKUE SBICHHS, MPUMEHsSl IOJTY4YCHHbIC 3HAHUS,
pemark 3a1a4u, B TOM YUCJIE KAUECTBEHHBIE M DKCIIEPUMEHTAIIBHBIE.

[IpyHIMIIIAaTBEHO AEATEIBHOCTHBIA XapaKkTep AAHHOTO pa3jesa peanusyercs 3a CYET TOoro,
YTO 00yUaIOIUECs BBIMOIHAIOT 33/1aHHs, B KOTOPBIX UM IpejIaraercs:

Ha OCHOBE IOJIyUYE€HHBIX 3HAHUN PACIIO3HABATh U HAYYHO OOBSACHATH (PU3HMUECKUE SBICHUS
B OKpYXarollei Npupoe U MOBCETHEBHOMN JKU3HH;

WCIIOJIb30BaTh HAay4HbIE METOJbI MCCIEOBaHUA (PU3NYECKUX SBICHHM, B TOM YHUCIe AJIs
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MPOBCPKU TUIIOTE3 U IMMOJTYUCHUS TCOPCTUICCKUX BBIBOAOB;
00BACHATH HAaY4YHBIC OCHOBBI Hanbojee BaKHBIX ,I[OCTI/I)KGHI/Iﬁ COBpPEMECHHBIX TeXHOHOFHﬁ,
HanipuMep, HNPAKTUYCCKOI'O HCIOJb30BAHUA PA3JIMYHBIX HCTOYHHUKOB OJSHCPruu Ha OCHOBC
3aKOHa MPEBPAlICHUA U COXPAaHCHHA BCEX U3BCCTHBIX BUOB SHCPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®PU3UKE HA
YPOBHE OCHOBHOI'O OBHIEI'O OBPA30BAHUA

WN3yuenne ¢u3uku Ha YypOBHE OCHOBHOrO o00mIero oOpa3oBaHMsI HAampaBiIeHO Ha
JTOCTKEHUE TUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.
B pesynprate u3ydeHus (U3MKM HA YpPOBHE OCHOBHOTO OO0IIEro 0Opa3oBaHUs Y
oOyuatomerocs 6yayT copMUPOBaHbI CIEAYIONINE IUYHOCTHBIE PE3yJIbTaThl B YACTH:

e 1) MaTpMOTH4€CKOro BOCTIUTAHUSA:
- IIPOSIBIEHUE HWHTEpeca K HCTOPHUM U COBPEMEHHOMY COCTOSIHUIO POCCUHCKON
(bU3UYECKOI HAYKH,
- IEHHOCTHOE OTHOIIIEHUE K JTOCTHKEHUSM POCCUNUCKHUX YUEHBIX -PU3UKOB;

e 2) rpa:kIaHCKOI0 U JYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
- TOTOBHOCTh K AaKTHUBHOMY YyYacTHIO B OOCYXJIEHHUU OOIIECTBEHHO 3HAYMMBIX U
ATUYECKHX MPOOJIEM, CBI3aHHBIX C MPAKTUICCKUM MPUMEHEHUEM JIOCTIKEHUHN (U3UKH;
- OCO3HAHHME BaKHOCTU MOPAIbHO-3TUYECKUX MPUHIUIIOB B IEATEIBHOCTH YUEHOTO;

e 3)3CTeTHYECKOT0 BOCIIMTAHUSA:
- BOCHpHUATHE DOCTETUYCCKUX KauecTB (u3mueckold Hayku: €€ TapMOHUYIHOTO
MIOCTPOEHHUS, CTPOrOCTH, TOUYHOCTH, TAKOHUYHOCTH;

e 4) HEHHOCTH HAYYHOI'O NMO3HAHHUS:
- OCO3HAHME [IEHHOCTH (PM3MUECKON HAYKH KaK MOITHOTO MHCTPYMEHTA IMO3HAHUS MHUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTHM, BaXKHEUILIEH COCTABISAIONIECH KYIbTYpBbI;
- pa3BUTHE HayyHOW JFOOO3HATENHLHOCTH, WHTEpeca K  HCCIEI0BaTEIbCKOM
JIeATeITbHOCTH;

e 5) dopMupoBaHus KyJbTYPbI 30POBbS U IMOLMOHAJIBHOI0 0J1AT OOy YMSI:
- OCO3HAaHHE IIEHHOCTU Oe30macHOro 0dpa3a )KM3HU B COBPEMEHHOM TEXHOJOTUYECKOM
MHUpE, BAXHOCTH TpaBUl O€30MacHOTO IOBEICHHUS HAa TpaHCIOpTe, Ha JOporax, ¢
ANEKTPUYECKUM U TEIJIOBBIM 000PYIOBAaHUEM B IOMAIIIHUX YCIOBHUSAX;
- chopmupoBaHHOCTH HaBbIKa pediekcHy, TPU3HAHKE CBOETO MpaBa Ha OIIMOKY U
TaKOro e MpaBa y APyroro 4eaoBeKa;

e 6) TPY10BOI0 BOCIIUTAHUS:
- QaKTUBHOE YyYyaCcTM€ B PEIICHUH NPaKTUYECKUX 3a7ad (B paMKaxX CEMbH,
o0pa30oBaTeNbHON OpraHu3aliy, TopojAa, Kpas) TEXHOJOTUYECKOW U COLMaIbHOU
HAMPABIEHHOCTH, TPEOYIOMINX B TOM YUCIE U (PU3UIECKUX 3HAHUN;
- UHTEPEC K MPAKTHUECKOMY U3YUYEHUIO MPOdECCHii, CBI3aHHBIX C (PU3HKOM;

e 7)3K0JOrHYeCKOro BOCIIUTAHMSI:
- OpHCHTAaIMsd Ha MPUMCHEHHE (PU3WYECKUX 3HAHWMA IS pEelIeHUs 3a7ad B 001acTu
OKpy)Xaollled cpeibl, IUIAHUPOBAHMSI TIOCTYNIKOB M OLIGHKM UX BO3MOKHBIX
MOCJIEICTBUM JIJIs1 OKPY’KAIOIIEH Cpeibl;
- OCO3HAHHE TIIO0AEHOTO XapaKTepa HKOJIOTUIECKUX MPOOJIEM H ITyTel UX PEIICHUS;

e 8) aganTanum K U3MEHSIIOIMMCS YCJIOBHSIM COIUAJIBHOI U MPUPOTHOM Cpe/bl:
- TMOTPEOHOCTh BO B3aMMOJCHCTBUHM MPHU BBIMOJHEHUN HCCIEAOBAHUNA M IMPOCKTOB
(hU3UYECKO HANIPABICHHOCTH, OTKPBITOCTh OTBITY U 3HAHUSIM JPYTHX;
- IOBBIILICHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO NeATEIbHOCTH;
- MoTpeOHOCTh B ()OPMUPOBAHUN HOBBIX 3HAHHM, B TOM 4HcCIe (GOpMYIHpOBATH UICH,
MOHSITHUS, TUTIOTE3BI O QPU3UIECKUX OOBEKTAX U SIBICHUSIX;
- OCO3HaHME Je(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEN B 0071acTH (PU3UKU;



- IUTAaHUPOBAHHME CBOETO PA3BUTHS B IPUOOPETEHUH HOBBIX (PM3NYECKUX 3HAHMI;

- CTpPEMJICHHE aHAIW3UPOBaTh M BBIABIATH B3aUMOCBA3M NPUPOJBI, OOIIECTBA H
HKOHOMMKH, B TOM YHUCJIE C UCIIOJIb30BaHUEM (U3NUECKUX 3HAHUM;

- OLIEHKAa CBOMX JACHCTBUM C y4ETOM BIHAHMS Ha OKPYXKAIOLIYIO CPEly, BO3MOXKHBIX
rJ100aJIbLHBIX OCJIEACTBUM.

METANPEIAMETHBIE PE3YJIbTATHI

B pesynpraTe OCBOGHHsS MporpaMMbl IO (U3UKE HA YPOBHE OCHOBHOTO OOILEro
oOpa3oBanusi y oOyuatomerocs OyayT CGOpPMHPOBAaHBI MeTalpeAMeTHbIEe pPe3yJabTaThl,
BKJIIOUAIOIME TIO3HABATEJIbHbIE YHUBEpCAJIbHbIE Yy4eOHblE JAEHCTBHUS, KOMMYHHMKAaTHBHbBIC
yYHHUBEpCaJbHbIC y4eOHbIE NeUCTBUSA, PETYISATUBHBIC YHUBEPCAIbHbIC yUCOHbIC 1EHCTBUS.

Ilo3naBaTe/1bHbIe yHHBepCcaIbHbIe y4eOHbIe AeilicTBUSA

Ba3oBbIe Jjornuyeckue JeicTBUA:

BBISBIIATh U XapaKTEPU30BaTh CYLIECTBEHHbIE IIPU3HAKU OOBEKTOB (SIBIICHUI);
yCTaHaBJIMBATh CYIIECTBEHHBIH NMPU3HAK KJIACCU(PUKAIIMM, OCHOBAHUS AJIsi 00001eH s
U CpaBHCHHS,

BBISBIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUUs B pacCMaTpUBAEMbIX (paKkTax, JaHHBIX U
HaOJIOACHUAX, OTHOCAILIMXCS K (PU3UUECKUM SIBIICHUSM;

BBISIBIISITh TIPUYMHHO-CIICJICTBEHHBIC CBS3M TNPH H3yYeHHH (U3WYECKHUX SBICHUU W
IPOILIECCOB, JIelaTh BBIBOABI C MCIOJB30BAHUEM JE€AYKTUBHBIX M HHIYKTUBHBIX
YMO3aKIIOYEHUH, BBIIBUTaTh THIIOTE3bI O B3aUMOCBA3SX (PU3NUECKUX BEITUYNH;
CaMOCTOSITEJIbHO ~ BBIOMpPATh CHOcO0 pemieHus y4dyeOHOM ¢u3nyeckodl 3aaayuu
(cpaBHEHHE HECKOJBKUX BapUAHTOB pELICHMs, BHIOOp Hamboiee MOAXOJAIEro ¢
y4€TOM CaMOCTOSITEILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBrbIe uccienoBareabCcKue NeicCTBHUA .

MCII0JIb30BATh BOMPOCHI KAK UCCIIEN0BATEIbCKUM HHCTPYMEHT ITO3HAHUS;

IPOBOJAUTH IO CAMOCTOSITEJIbBHO COCTABJIIEHHOMY IUIAHY OIbBIT, HECJIOXHBIH
buznyecKkuit IKCIEPUMEHT, HEOOIIBIIIOE UCCIIeOBaHIE (PU3UIECKOTO SIBICHUS;
OLICHUBATh Ha MPUMEHUMOCTh U JIOCTOBEPHOCTh MH(OpPMAIIHIO, TOJYYCHHYIO B XOJI€
HCCJIEIOBaHUS WM SKCIIEPUMEHTA;

CaMOCTOSITENIbHO ~ (OPMYIUpPOBaTH OOOOIIEHUS UM  BBIBOABI IO  pe3ylbTaTaM
pOBEAEHHOTO HAOIIOACHUS, OTIBITA, UCCIICTOBAHMS;

IIPOrHO3HPOBATh BO3MOXHOE JalibHEMIIIee pa3BUTHE (PU3UUECKUX MPOLECCOB, a TaKKe
BBIJIBUTATh MPENOI0KEHUS 00 UX PA3BUTUH B HOBBIX YCIOBHSIX U KOHTEKCTAX.

Pabora ¢ undopmanueii:

NPUMEHATh Pa3IM4HBIE METOJbI, HHCTPYMEHTHI W 3alpOCHl MpPU TOHCKE M OTOOpE
MH(OPMALIMY WU TAHHBIX C YYETOM MPeIoKeHHON yueOHoM (hru3ndeckoi 3a1auu;
aQHAJIM3UPOBATh, CUCTEMATH3UPOBATh M MHTEPIPETHPOBATH MHPOPMALIUIO PA3TUIHBIX
BUJIOB U ()OPM TIPE/ICTABICHHUS;

CaMOCTOATENIbHO BBIOMpPATh ONTUMANbHYIO (hopMy NpeacTaBieHHs HHPOpPMALUU U
WITIOCTPUPOBATh peIIaeMble 3a/Ja4ll HECJIOXHBIMH CXEMaMH, JuarpaMMaMH, WHOH
rpaduKoi U UX KOMOMHAITUSAMU.



KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

B Xo/e OOCYXJIeHHUs Y4eOHOro Marepuala, pe3ylbTaToB JTa0OpaTOpPHBIX padoOT H
MPOCKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYKIAaeMON TEMbI M BBICKa3bIBaTh UJICH,
HAIICJICHHBIC Ha PEIleHUE 33/1a4 U MOJJIepKaHue OJIaroKenaTeIbHOCTH OOIICHHUS;
COTIOCTABJISITh CBOM CYXKICHUS C CYXICHHSIMH JIPYIHX YYaCTHUKOB JHAJIOTA,
OoOHapY>KUBaTh Pa3IMYME U CXOJICTBO MO3HIINH;

BBIPaXKaTh CBOIO TOUKY 3PCHHUSI B YCTHBIX M MUCbMEHHBIX TEKCTaX;

MyOJIMYHO  TPEJCTaBIATh  PE3YJIbTaThl  BBIMIOJHEHHOTO  (DU3MYECKOTO  OIBITa
(9KCIIepUMEHTa, UCCIIEIOBAHMS, IPOCKTA);

MOHUMATh W WCIIOJIH30BATh MPEUMYINECTBA KOMAaHIHOW W WHIWBUIYaTbHOU pabOTHI
P PEIIEHUH KOHKPETHON (PU3UIECKOM TIPOOIIEMBI,

NPUHUMATh [ETH COBMECTHOW [eATEIbHOCTH, OPTaHW30BHIBATH JACUCTBUA MO €&
JTOCTIDKEHUIO: PACTIPECNIATh POJIM, 00CYKIIATh MPOLECCHl U PE3yIbTaThl COBMECTHOU
paboThI, 00001IaTh MHEHHS HECKOJIBKUX JIFO/ICH;

BBITMIOJHATh CBOIO YacTh PAa0OOTHI, JOCTHras KadyeCTBEHHOTO pe3ylibTaTra MO CBOEMY
HATIPABJICHUIO U KOOPAWHHUPYS CBOU JICHUCTBUS C APYTUMH YICHAMH KOMAH/IbI,
OIICHMBATh KAueCTBO CBOETO0 BKJIAJa B OOIIUH TPOIYKT MO KPHUTEPHUSIM,
CaMOCTOSITEIEHO CPOPMYITHUPOBAHHBIM YIaCTHUKAMH B3aUMOICHCTBUSI.

PerynsaiTuBHbIe yHHBepcaJbHbIe y4eOHbIe AelicTBUS

Camoopranu3anusi:

BBISIBJISITH TIPOOJIEMBI B )KU3HEHHBIX M YYEOHBIX CUTYAIHsIX, TPEOYIOMIMX ISl PeIICHUS
(bu3nUecKux 3HAHUM;

OpUEHTUPOBATHCS B PA3IMUYHBIX MOAXOAAX MNPUHATUS pEHIeHUH (MHIUBUIYyaTbHOE,
MPUHATUE PEIICHUS B TPYIIIE, IPUHATHE PELICHUN TPYNION);

CaMOCTOSITEJIbHO COCTaBJISITh AJITOPUTM pelleHUs (U3NYECKON 3aJayd WK IUIaHa
UCCIIEIOBaHUS C YYETOM HMEIONINXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMEHTUPOBATh NpeajiaraeMble BapHaHThI PEIICHHUI;

JienaTh BEIOOP ¥ OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CaMOKOHTPOJIb, IMOIIUOHAJIbHbIH HHTEJJIEKT:

JlaBaTh aJICKBATHYIO OLICHKY CUTYallUH U MpeyIararh IJIaH €€ U3MECHECHUS;

OOBSACHATh MPUYUHBI JIOCTHKEHUS (HEJOCTUKEHMSI) pe3yJIbTaTOB JAESITEebHOCTH,
JlaBaTh OLIEHKY IPHOOPETEHHOMY OIBITY;

BHOCHUTb KOPPEKTUBBI B JEATEIBHOCTh (B TOM YMCJIE B XOJ| BBIIIOJIHEHUS (PU3NYECKOTO
UCCIIEIOBAaHMSI WIM NPOEKTa) HA OCHOBE HOBBIX OOCTOSITEIBCTB, H3MEHMBLIMXCS
CUTYallUi, YCTAHOBJIEHHBIX OIINOOK, BO3HUKILIUX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIBTATA LIEIU U YCIOBUSIM;

CTaBUTh ce0s1 Ha MECTO APYroro 4ejoBeKa B XOJE CHOopa WM JAUCKYCCHU Ha Hay4HYIO
TE€MY, IOHUMATh MOTHUBBI, HAMEPEHUS U JIOTUKY APYIOro;

IpU3HaBaTh CBOE MpaBO Ha OWIMOKY MpU peleHUuH (QU3MYEeCKUX 3ajady Wi B
YTBEPKICHUAX Ha HAYYHBIE TEMBI U TAKOE JK€ IIPAaBO APYIOro.



INNPEIMETHBIE PE3YJIBTATbBI

K xoniy oOyuenus B 7 KJjacce NpeAMETHbIE pe3yiabTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxxaTb C(HOPMUPOBAHHOCTH y 00YyUaIOIINUXCSI YMEHUM:

UCIIONIb30BAaTh TMOHATHA: (U3NYECKUE W XUMHUYECKHE SIBICHUS, HaOII0JCeHUE,
9KCIICPUMCHT, MOJCJIb, I'MIIOTC3a, CAWMHUIIBL (I)I/I3I/I‘-I€CKI/IX BCJIMYMH, aTOM, MOJICKYJIA,
arperaTHble COCTOSIHHS BeIecTBa (TBEPIOE, KHIKOE, ra3000pa3HOE), MEXaHHUECKOe
IBKEHHE  (paBHOMEpHOE, HEpaBHOMEPHOE, MPSIMOJIUHEIHOE),  TpaeKTopusi,
paBHOAEWCTBYyOmas cuia, aedopmarus (ynpyrasi, IUIACTHYECKas), HEBECOMOCTb,
COOOIIAIOIINECS COCY/IbI;

pasnuyath sBieHus (auddys3us, TEI0Boe IBUKEHUE YaCTHUI] BEIIECTBA, PABHOMEPHOE
ABMIKCHUC, HCPABHOMCPHOC IBWIKCHUC, WHCPLUA, B3aI/IMOI[eI>'ICTBPI€ TCJI, paBHOBCCUC
TBEPABIX TEJN C 3aKPEIUIEHHOW OChIO BpalleHHs, Iepeladya AaBlICHUS TBEPIBIMU
TEJIaMH, JKUAKOCTSIMH U ra3aMu, aTMOc(epHOe JaBJICHUE, IIJIaBaHUE Tell, PEBPALICHUS
MEXaHUYECKOM HEPrun) 1Mo ONMUCAHUIO UX XapaKTEPHBIX CBOMCTB U HA OCHOBE OIBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SIBIICHUE;

pacro3HaBaTh MPOSIBIICHUE U3yYCHHBIX (DU3MUECKUX SIBICHUH B OKPY)KaIOLIEM MHpE, B
TOM 4ucie (QU3NYECKUE SIBICHHUS B MPHUPOJAE: MPUMEPHI JBIKEHUS C PAa3IUYHBIMU
CKOPOCTSIMH B JKUBOW W HEXKHUBON MpUpOJE, NEHCTBHE CUJIBI TPEHUS B MPHUPOJEC U
TCXHHUKE, BIIMAHUC aTMOC(i)epHOI‘O JaBJICHUSA Ha JKUBOM OpraHu3M, IIJIaBaAHUC pbl6,
pplYaru B TeJe YeJIOBEKa, MPU 3TOM MEPEeBOAUTH MPAKTHUECKYIO 3a7adyy B y4eOHYIO,
BBIJICTISITH CYIIECTBEHHBIE CBOMCTBA (TIPU3HAKH) (PU3UUECKUX SBICHUI;

OIMHUCBIBATh U3YYCHHBIC CBOMCTBa Tl U (i)I/I3I/I‘—IeCKI/Ie ABJICHUSA, UCIIOJIB3Ys (1)I/I3I/ILICCKI/IC
BEJIMYMHBI (Macca, 00BEM, MIOTHOCTHh BEIIECTBA, BPEMsl, MyThb, CKOPOCThb, CPEHHSISA
CKOPOCTb, CHJIa YIPYrOCTH, CHJa TSDKECTH, BEC Tela, CuUjla TpPEHUs, AaBJICHUE
(TBEpHOro Tema, XKUAKOCTH, rasza), BBITAJIKMBAIOLIAs CHJIa, MeXaHWdeckas pabora,
MOIIHOCTh, IUJICYO CHJIBI, MOMEHT CHJIbl, KOX(PQUIMEHT TOJE3HOr0 EHCTBUS
MCXAaHHM3MOB, KMHCTHYCCKAsd M IIOTCHIMAJIbHAaA 3H€pI‘I/I$I), Ipu OINMMCAaHUHN IIPABUIIBHO
TPaKTOBATh (PU3UUECKHUI CMBICI HCTIONb3yEMbIX BEJIMYMH, UX 0003HAUCHUSI U €IUHUIIBI
(bU3MYECKUX BEIMYUH, HAXOAUTH (DOPMYJBI, CBS3BIBAIOIIME JAaHHYIO (U3UYECKYIO
BEJIMYMHY C JIPYITMMM BEJIWYMHAMH, CTPOUTh IpaUKHU H3YYEHHBIX 3aBHUCHUMOCTEH
bu3NYECKUX BEINYHH;

XapaKTCpUu3oBaTh CBOMCTBA TCII, (1)I/I3I/I‘-ICCKI/IC SABJICHUA W TPOUCCChI, HCIIOIb3YyA
IIpaBUJia CJIOKEHUs CUJI (BJOJIb OJHOW mpsiMoil), 3akoH ['yka, 3akon Ilackans, 3akoH
ApxuMmesa, MpaBUJIO paBHOBECHS pblyara (OJI0Ka), «30JI0TO€ IMPABUIIO» MEXaHUKH,
3aKOH COXPAaHEHHS MEXAHWYECKOM SHEpruM, IpH OSTOM JaBaThb CJIOBECHYIO
(bOopMyIHMPOBKY 3aKOHA U 3aIIMCHIBATh €M0 MaTEMAaTHUYECKOE BbIpPaKEHHE;

00BSACHATh (U3NYECKUE SBJICHHs, MPOLECCHl U CBOMCTBA TeNl, B TOM YHCIE U B
KOHTEKCTE CUTyallUHd NPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATH IPUYUHHO-
CJICZICTBEHHBIC CBS3H, CTPOUTH 00BSICHEHNE U3 1—2 JIOTMYECKHUX II1aroB ¢ OMOpoi Ha 1—
2 u3y4yeHHBIX CBOWCTBAa (U3MYECKUX SABICHUH, (UBMYECKHX 3aKOHA WU
3aKOHOMEPHOCTH;

pemiate pacu€THble 3afaud B 1—2 [€WCTBUA, HCIONB3YysAd 3aKOHBI U (OPMYIIBI,
CBs3bIBalOIIME (DU3MYECKUE BEIMYMHBI: HAa OCHOBE aHalu3a YCJIOBUS 3aJauu
3alMUCbIBaTh KPAaTKOC YCJIOBUEC, IMOACTABJIATH (1)1/13I/ILICCKI/Ie BCIIMYNHBI B (i)OpMy.]'IBI n



POBOIUTH PAcu€Thl, HAXOAUTh CIPABOYHBIC JIaHHBIE, HEOOXOIMMBIE JUIS PEIICHHUs
3a7a4, OICHUBAThH PEAMCTHYHOCTD ITOYy4eHHON (PU3UIECKOI BEITHMUUHBI;
pacrno3HaBaTh NPOOJEMbI, KOTOpPbIE MOXXHO PEUIMTh IPH HOMOLIM (DU3HUYECKUX
METOJI0OB, B OIMCAaHUM MCCIEAOBAaHUS BBIACIATH IPOBEPAEMOE IIPEIIIOI0KEHUE
(runotesy), pas3iuyaTh M HUHTEPIPETHPOBATH IOJYUYEHHBIM pe3yibTaT, HaXOIUTh
OLIMOKHU B XOJI€ OIBITA, J1€7aTh BBIBOJBI I10 €I0 PE3YJIbTaTaM;

MPOBOJIUTH OMBITH MO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WIH (PU3MYECKUX CBOWCTB
Ten: (opMynHpoBaTh MPOBEPAEMbIE MPEANOIOKEHUS, COOUpaTh YCTAHOBKY U3
IPEUI0KEHHOI'0 000pYA0BaHUs, 3aUChIBATH X0/ ONbITa U (OPMYJINPOBATH BHIBOJIBI;
BBITOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHMSL, BPEMEHHU, MacChl Tea, 00bEMa, CUIIbl U
TeMIepaTypbl ¢ HUCHOJIb30BAHUEM AHAJIOIOBBIX M IMU(POBBIX MPUOOPOB, 3aMUCHIBATH
MOKa3aHHs MPUOOPOB ¢ YUETOM 3aJaHHOH a0COIIOTHOM MOTPEITHOCTH U3MEPEHHUIA;
IPOBOJUTH MCCIICAOBAHUE 3aBUCUMOCTH OJHOW (PU3UYECKOI BEIMUYMHBI OT APYroM C
UCITIOJIb30BaHUEM IPSAMBIX U3MEPEHUH (3aBUCUMOCTH IIyTH PAaBHOMEPHO JBIKYILETOCS
TeJa OT BPEMEHM JBUKECHMSI T€Jla, CUJIbl TPEHUS CKOJIBKEHUS OT Beca Teja, KauecTBa
00pabOTKM TIOBEPXHOCTEH TeJI W HE3aBUCUMOCTH CHJIBI TPEHHUS OT IUIOMIAAN
CONPUKOCHOBEHHMS TeJl, CWJIBI YIPYTOCTH OT YIJIMHEHMs NMPYKXHHBI, BBITAIKUBAIOLIEH
CWibl OT 00BEMa NOrpYyKEHHOM wYacTH Tela M OT IUIOTHOCTU JKUAKOCTH, €&
HE3aBHCHUMOCTH OT IUIOTHOCTH Teja, OT TJIyOMHBI, HA KOTOPYIO MOTIPYKEHO TeJo,
YCIOBUH TIJIaBaHMS TeJ, YCIOBMH paBHOBECHs pblyara M OJIOKOB), y4yacTBOBaTh B
IUTAHUPOBAaHUM y4eOHOTO WCCIIENOBaHMSA, COOMpaTh YCTAHOBKY W  BBIOJIHSATH
U3MEpPEHus, clenysd MpPeUI0KEHHOMY IUIaHy, (PMKCUPOBaTh PE3yJbTaThl MOJYyYECHHON
3aBUCUMOCTH (M3WYECKHX BEJIMYUH B BUJE NPEUIOKEHHBIX TaOJIHMIl M TpadHKOB,
JIeJ1aTh BBIBOJIBI 110 pe3y/ibTaTaM UCCIIEIOBaHMS;

IPOBOJUTh KOCBEHHBbIE H3MEpPEHHs (PU3MUECKUX BEIUYMH (IUIOTHOCTh BEIIECTBA
JKUAKOCTH W TBEPAOrO Teja, CUIa TPEHHUS CKOJBKEHHUS, JaBIEHUE BO3/AyXa,
BBITAJIKUBAIOIIAs CHWJIa, JCHCTBYIOLIass Ha TMOTpYyXKEHHOE B JKHUJIKOCTb TEJO,
KO3(pQUIMEHT MOJEe3HOro JEHCTBUS MPOCTHIX MEXAHW3MOB), CleAysl HPeJIOKEHHON
MHCTPYKLHMU: TIPU BBINOJHEHUH U3MEPEHUN COOMPATh HKCIIEPUMEHTAIBHYIO YCTAHOBKY
Y BBIYUCJIATH 3HAYEHUE NCKOMOM BEIIMUYUHBL;

coOmoaTh MpaBUja TEXHUKM O€30MacHOCTH Ipu pabore ¢ J1abOpaTOPHBIM
000pyI0BaHUEM;

yKa3bplBaTh NPUHUUMBI JACUCTBUS NPUOOPOB U TEXHUYECKHUX YCTPOWCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIAIOIINECS COCYIbl, OapOMeTp, pbluar, MOJBMKHBIN U
HEMOJIBUKHBIN OJIOK, HAKJIOHHAS IJIOCKOCTb;

XapaKkTepu30BaThb MNPUHLUNBI JEHCTBUA HU3YYCHHBIX NPUOOPOB M TEXHUYECKUX
YCTPOMCTB C OMOPOl Ha MX ONMUCAHUA (B TOM YHMCIE: TMOALIMITHUKU, YCTPOHCTBO
BOJIONIPOBO/IA, THUAPABIMYECKHI IMpecc, MaHOMETpP, BBICOTOMEp, IMOPIIHEBOM Hacoc,
apeoMeTp), UCHOJb3ys 3HAHMUSA O CBOWCTBAX (PU3MUECKUX SIBICHUH M HEOOXOIUMBbIE
¢du3nveckne 3aKOHBI U 3aKOHOMEPHOCTH;

MPUBOJNTh TMPUMEPHl (HAXOAUTh HMHGOPMAIMIO O TNPUMEPaX) MPAKTUYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMM B TOBCEAHEBHOM KM3HM M OOEcredyeHUs
0e30MacHOCTH Npu OOpalieHMH C OpudopaMU M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSl M COOJIOAEHUS HOPM SKOJIOTMYECKOrO IMOBEJICHHS B
OKpYKarolleu cpeae;



OCYILECTBIISATh OTOOp HMCTOYHUKOB HMH(popManuu B VHTepHETE B COOTBETCTBHU C
3aJJaHHBIM TTOMCKOBBIM 3aIIPOCOM, Ha OCHOBE MMEIOIINXCS 3HAHUW U MTyTEM CpaBHEHUS
pa3IMYHBIX UCTOYHHUKOB BBIJENIATh HHPOPMALIHIO, KOTOpast ABJISETCS IPOTUBOPEUUBON
WA MOKET OBITh HEIOCTOBEPHOIA;

MCTIOJIB30BaTh TPH BBITIOJTHEHUH YYEOHBIX 33/IaHUI HAyYHO-TIOMYJISIPHYIO JTUTEPATYPy
(GU3M4eCKOro Ccojaep)kaHus, CIpaBOYHbIE MaTepualbl, pecypcbl cetu HHrepHer,
BJIaJIeTh NMpHEMaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHs HHGPOpMAIMU U3
OJHOM 3HAKOBOW CHCTEMBI B IPYTYIO;

CO03/1aBaTh COOCTBEHHBIE KpAaTKUE MHCbMEHHbIE M YCTHbIE COOOLIEHHs Ha OCHOBE 2—3
HCTOYHUKOB MH(pOpMAIK (U3NIECKOTO COAEPIKAHUSA, B TOM YUCIIE MyOJIUYHO AeNaTh
KpaTKue COOOIIEHUs O Pe3yJIbTaTax MPOEKTOB MM y4EOHBIX UCCIIEJOBAHUM, IPU ITOM
IPaMOTHO HCHOJb30BaTh HW3YyYCHHBIH MOHATUHHBIA anmapat Kypca (usukw,
COIIPOBOKIATh BHICTYIJICHHE TIPE3CHTAIHECH;

IPY BBINOJIHEHUH Y4EOHBIX MPOEKTOB U HCCIIEAOBAHUM pacrpenensiTh 00s3aHHOCTH B
rpyIIe B COOTBETCTBUH C ITOCTABICHHBIMHU 33JJa4aMHU, CI€IUTH 3a BBIIOJIHEHUEM IIJIaHA
NEeHCTBUH, aJeKBAaTHO OICHMBATh COOCTBEHHBIH BKIJIAJ B JACSITEIBHOCTH TPYIIIHI,
BBICTPAaNBaTh KOMMYHHUKATHBHOE B3aUMOJICHCTBHE, YIUTHIBASI MHEHHE OKPY)KAIOLIHX.

K xonny oOyuenus B 8 KJjacce mpeaMeTHbIC pe3yabTaThl Ha Ga30BOM YpPOBHE JIOJIKHBI
oTpaxxaTb C(HOPMHUPOBAHHOCTH Y OOYUaAIOIIUXCSI YMEHUI:

HCIIONIb30BaTh TOHATHUS: Macca M pa3Mepbl MOJEKYI, TEIIOBOE ABUKEHHE aTOMOB U
MOJICKYJI, arperaTHbIe COCTOSHUS BEIIECTBA, KPUCTAJUTMUECKHE M aMOpQHBIC Tea,
HACBHIIICHHBIA W HEHACBIIICHHBIN 1ap, BIAXKHOCTh BO3/yXa, TEMIEpaTypa, BHYTPEHHSIS
SHEprusi, TeIJIOBOW JABUTATENb, SJIEMEHTAPHBIN AIICKTPUUECKUI 3apsil, DIEKTPUIECKOe
noJjie, MpoOBOAHUKHW H AOWUIJICKTPHKH, OCTOSTHHBIN SHGKTpI/I‘IeCKI/If/'I TOK, MAarHmMTHOC
ToJe;

pa3nuyath SIBICHUS (TEIJIOBOE pacHIMpEeHUE U CKaTue, TeIuionepenada, TETIoBOE
PaBHOBCCHC, CMa4dYMBaHHC, KalmUWJIJIAPHBIC ~ SIBJICHUA, HUCIMIapCHUEC, KOHACHCAlWA,
IUIaBJICHWE,  KpUCTaum3anus  (OTBepJeBaHHWE),  KUICHHWE,  TeIulonepenayda
(TenIonpoBOJHOCTh, KOHBEKIMS, W3JIyUYEHHUE), AJIEKTpU3ALMs Tell, B3aUMOJCHCTBUE
3apsioB, JCWCTBUS AJIEKTPHUECKOTO TOKA, KOPOTKOE 3aMbIKaHHE, B3aUMOICHCTBHUE
MarHuToB, JCHCTBHE MAarHUTHOTO TOJISI Ha MPOBOJHUK C TOKOM, SJEKTPOMAarHUTHAS
UHAYKIMSA) TO OIHCAaHHUI0 HUX XapaKTepHBIX CBOWCTB M Ha OCHOBE OIIBITOB,
JEMOHCTPUPYIOIIUX JaHHOE (PU3HYECKOE SIBIICHUE,

pacrno3HaBaTh MPOSBICHUE U3YUYCHHBIX (PU3NYECKUX SBICHHUHN B OKPYKAIOLIEM MHUPE, B
TOM YHUCIIC (1)I/ISI/I‘I€CKI/IG SABJICHHUA B TIMPUPOAC: IMOBCPXHOCTHOC HATAXKCHHUE U
KallWUISIPHBIC SIBIICHUST B TPHUPOJE, KPUCTAJUIBI B mpupoje, u3nydenue ColHIa,
3aMep3aHue BOJOEMOB, MOpPCKHE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, WHES, CHETa,
ANIEKTPUYECKUE SBJIEHUS B aTMocdepe, dJIEKTPUUYECTBO JKUBBIX OPraHU3MOB,
MarHuTHOE moje 3emMiH, Apeid MOI0COB, POJIb MAarHUTHOTO MOJS 7S JKU3HH Ha
3emite, MOJIIPHOE CHSIHHE, IPU ITOM MEPEBOJIUTH MPAKTUYECKYIO 3a7a4y B Y4eOHYIO,
BBIJICJISITH CYIIIECTBEHHBIE CBOMCTBA (IPU3HAKH) (PU3UUECKUX SBICHHM;

OMHCHIBATh U3YUCHHBIEC CBOMCTBA TN U (U3UYECKUE SBIICHUS, UCIIONb3Yys (HU3HUECKUE
BCIIMYNHBI (TeMHepaTypa, BHYTPCHHAA OHCPrusd, KOJIHMYCCTBO TCIUIOTHI, YACJIbHAA
TEIUNIOEMKOCTh ~ BEIIECTBA, YJACTbHAs TEIUIOTA IUIABJICHHWS, yJACNbHAs TeIuioTa
napooOpa3oBaHus, yJelbHAs TEIUIOTa CTOpPaHUs TOIUIMBA, KOI(POUIUEHT MOJIE3HOTO
HeﬁCTBHﬂ TEIJIOBOH MalllvHbI, OTHOCHUTCJIbHAA BJIA)KHOCTHL BO31yXa, BHCKT‘pI/I‘ICCKI/If/'I



3apsd, CWJa TOKa, OJJIEKTPUYECKOE HAIPSDKEHHWE, COINPOTUBIEHUE IPOBOJIHUKA,
yIIeTbHOE COMPOTHBIICHUE BEIIECTBA, pad0Ta M MOIIHOCTH JIEKTPUIECKOTO TOKA), IPH
ONMHMCAHUU TMPABWIBHO TPAKTOBaTh (DU3MUECKHH CMBICI HCIOJIBb3yEeMbIX BEJIUYMH,
0003HaUCHUS M eIUHUIBI (PU3NYECKUX BEIMYHMH, HAXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE
JAHHYI0 (U3MYECKYl0 BEJIMYMHY C JAPYTMMH BEIMYMHAMHU, CTPOUTH TIpapUKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3NUECKUX BEJTUYMH;

XapaKTepu30BaTh CBOMCTBAa Tell, (U3NYECKHE SIBICHHS M IPOLECCHI, HCIOIb3YS
OCHOBHBIE TOJIOXKEHHUSI MOJIEKYISIPHO-KMHETUYECKOM TEOpUH CTPOEHUS BEIIECTBa,
MNPUHILIUI CYMEPHO3UIMH TMoJied (Ha KayeCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs
3apsna, 3akoH Oma nsi yyacTka uenu, 3akoH Jlxoyns—JIeHna, 3akoH COXpaHEHUS
SHEPruM, MPHU 3TOM JaBaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA M 3alHCHIBATh €T0
MaTEMaTHYECKOE BBIPAXKECHUE;

OOBSACHATh (PU3MUECKHE MPOIECCHl U CBOICTBA TEJ, B TOM YHUCJIE€ M B KOHTEKCTE
CUTyanui MPAKTUKOOPHUEHTUPOBAHHOTO Xapakrepa: BBISBIISITh
NPUYMHHOCIICICTBEHHBIE CBSA3M, CTPOUTH OOBSICHEHHE W3 1—2 JIOTMYECKUX INAroB ¢
ornopoi Ha 1-2 M3ydyeHHBIX CBOMCTBA (PU3HUECKUX SBIECHUN, PU3NUECKUX 3aKOHOB MJIU
3aKOHOMEPHOCTEI;

pemaTh pacuéTHble 3aauyd B 2—-3 JEHCTBUA, HCHOJIB3YSd 3aKOHBI U (HOPMYIIBI,
CBA3BIBAIOIIME (PU3MYECKHE BEJIMYMHBL: Ha OCHOBE aHalIM3a YCJIOBHUSA 3ajauu
3alMUChIBaTh KPATKOE YCIIOBHE, BBISBISATH HEAOCTATOK JAHHBIX JJIS PELICHUS 3aJauu,
BBIOMPATH 3aKOHBI U (POPMYITBI, HEOOXOIUMBIE JJIsl €€ PelIeHNUs, IPOBOAUTH PACUETHI U
CpaBHUBATh MOJIYYEHHOE 3HAUCHHE (PU3NUECKON BEJIMYMHBI C U3BECTHBIMU JaHHBIMU;
pacro3HaBaTh NPOOJEMbI, KOTOpPHIE MOXKHO pELIMTh IPH TOMOLIM (HU3UYECKUX
METOJIOB,  MCIOJIb3ysd  ONHCAaHME  MCCIENOBaHUS,  BBIIEIATH  MPOBEPSIEMOE
MPEINOJIOKEHUEe, OLICHUBATh IPABUWJIBHOCTh MOPSAKA MPOBEACHUS HCCIIEAOBAHUSA,
JIeTIaTh BBIBOJIBL;

MPOBOJIUTH OMBITH IO HAOIIOACHUIO (PH3MUECKUX SBICHUH WM (PU3HMUECKUX CBOWMCTB
Ten (KamwuisipHbIE SBIICHUS, 3aBUCUMOCTh [aBJCHHUS BO3[AyXa OT €ro o0béma,
TEMIIEPATYPbI, CKOPOCTH TMPOLIECCa OCTBIBAHUS U HarpEBaHMs IPU U3IyYEHUH OT L[BETA
u3Myyarouiel  (morsomaroniei) TMOBEPXHOCTH, CKOPOCTh HCHApeHHsi BOJBI  OT
TEMIIEPATypbl JKUAKOCTH M IUIOIAAU €€ IIOBEPXHOCTH, DJJIEKTpHU3alus Tel U
B3aMMO/JICHCTBUE AJIEKTPUUECKUX 3apsi/iOB, B3aUMOJECHCTBUE IOCTOSHHBIX MAarHUTOB,
BH3YalM3alisl MArHUTHBIX MOJI€i MOCTOSIHHBIX MarHUTOB, AEMCTBHUSI MAarHUTHOTO TIOJIS
Ha TPOBOJHHUK C TOKOM, CBOMCTBA 3JIEKTPOMAarHuTa, CBOWCTBA AJIEKTPOJBMIaTEIIS
MOCTOSTHHOTO TOKa): (OpPMYyIUpOBaTh TMPOBEPsSEMBbIC MPEANOJIOKEHUS, COOUpaTh
YCTaHOBKY M3 TMPEAJIOKEHHOTO O0OpYyIOBaHMs, OMHCHIBATH XOJl OMNbITa U
(bopMyITUpPOBaTH BHIBOIBI,

BBITNOJIHATH MPSAMbIE U3MEPEHUSI TeMIIepaTypbl, OTHOCUTEIbHON BIAXKHOCTH BO3]lyXa,
CWJIBI TOKa, HANpsKEHUS C HCIOJIb30BAHUEM AaHAJIOTOBBIX MPHUOOPOB U JIATYUKOB
(¢U3NUEeCKUX BEJIMYUH, CPAaBHUBATh pPE3YJIbTAaThl HM3MEPEHUH ¢ Y4ETOM 3aJaHHOM
a0COJIFOTHOM MOTPEITHOCTH;

MPOBOJUTH MCCIEAOBAaHUE 3aBUCUMOCTH OJHOW (PU3UYECKOI BEIMUYUHBI OT APYroM C
HCIIOJIb30BaHUEM MPSAMBIX U3MEPEHUN (3aBUCHUMOCTH CONPOTHBIIEHHS IPOBOJHUKA OT
€ro JUIMHBI, IJIOIAAHN MOMEPEUHOr0 CEUYEeHUs U YAEIBbHOTO COMPOTUBIICHUS BEUIECTBa
IIPOBOJIHMKA, CHJIBI TOKA, HAYLIETO Yepe3 MPOBOJHUK, OT HANPSKEHHS HA IIPOBOJIHUKE,
HCCJIEIOBAaHUE IIOCJEI0BATEIbHOIO U MapajlIeIbHOTO COEIUHEHUN IPOBOIHUKOB):



IUITAHUPOBATh MCCIIE0BaHUE, COOUPATh YCTAHOBKY M BBIMOJHATH U3MEPEHHS, CIEays
NPEUIOKEHHOMY TUTaHy, (PMKCUPOBATh PE3yJIbTAaThl MOJYYCHHOW 3aBHCHMOCTH B BHJIE
TabJIuUI ¥ TpaMKOB, AeTIaTh BEIBOABI 110 PE3yJbTaTaM UCCIIE0BaHUS;

e MPOBOJIUTH KOCBEHHbIE HM3MEPEHMS (U3NYECKHX BEIUYMH (yIeNbHas TEII0EMKOCTh
BEIIECTBA, CONPOTHUBIICHHE MPOBOJIHUKA, pad0Ta M MOIIHOCTH DJIEKTPHYECKOTO TOKA):
IUIAHUPOBaTh M3MEpPEHMs, COoOMpaTh SKCIEPUMEHTAIBHYI0 YCTaHOBKY, CIEays
NPEe/UI0KEHHON MHCTPYKIUH, U BBIYUCIISTH 3HAYCHUE BEJINYHMHBI,

e coOmoaTh NpaBWIa TEXHUKH O€30MacHOCTH TMpH padore ¢ 1a00paTOPHBIM
000py10BaHUEM;

e XapakTepu3oBaTb NPUHIMIMBI JEHCTBUS M3YYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C ONOpPOM Ha MX ONKMCaHUSA (B TOM 4YHCIE: CUCTEMa OTOIUIEHHS JIOMOB,
TUTPOMETp, MapoBas TypOWHA, aMIIepMeTp, BOJBTMETP, CUETUMK 3IIEKTPHUECKOM
DHEPIHH, DIIEKTPOOCBETUTEIbHBIE NPUOOPHI, HArpeBaTENbHBIE AJIEKTPOIIPHOOPHI
(mpuMepsl), SJIEKTPUYECKHE IPEJOXPAHUTENIH, 3JIEKTPOMArHWUT, 3JIEKTPOABHUIraTelb
IOCTOSIHHOTO TOKAa), HCIHOJb3ysd 3HAHUS O CBOMCTBAaX (DM3MYECKUX SIBICHUM U
HE0OX0oauMBbIe (PU3MUECKUE 3aKOHOMEPHOCTH;

e pacrno3HaBaTh NPOCTbIE TEXHUYECKUE YCTPOICTBA M H3MEpUTENbHbIE MPUOOPHI IO
CXeMaM U CXEMaTHYHBIM PHCYHKaM (KHJKOCTHBII TEPMOMETp, TEPMOC, IICUXPOMETP,
TUTPOMETP, JBUTATENIb BHYTPEHHETO CTOpPAHUs, DJIEKTPOCKOI, PEOCTaT), COCTABIAThH
CXEMBI JIEKTPUUYECKUX IIeTel ¢ MOCeI0BaTeIbHbIM U MapajuleIbHbIM COeIMHEHUEM
AIIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAUYEHUS 3JIEMEHTOB AIIEKTPHUYECKUX IIeTICH;

e I[IPUBOAUTH MpHUMEPHl (HAXOAUTH HMHGMOPMALMIO O MpHUMEpax) MPAKTUYECKOIO
UCTIOJIb30BaHUSl (PU3MUECKUX 3HAHMM B TOBCEJAHEBHOM KM3HM s OOecreyeHus
0e30MmacHOCTH Npu OOpalleHMH C OpudopaMH M TEXHUYECKUMH YCTPOWCTBAMU,
COXpaHEHMsI 3/I0pOBbSI M COOJIOAEHUS HOPM SKOJIOTHUYECKOTO TIOBEACHUS B
OKpYXKarolleu cpee;

e OCYIIECTBIIATH TMOWMCK HH(pOpManuu ¢Gu3ndeckoro conepxkanus B WHTepHeTe, Ha
OCHOBE HMEIOIUXCA 3HAHUH W IMyTEM CPaBHEHUS JOMOJHHUTEIbHBIX HCTOYHHMKOB
BBIJICNATh MH(OPMALIMIO, KOTOpas SBISETCS TNPOTUBOPEUMBOW WM MOXKET OBITh
HEJIOCTOBEPHOW;

e HCHOJb30BAThH MPHU BBHINIOJHEHUU Y4EOHBIX 33JaHUN HAYUHO-TIOMYJIIPHYIO JINTEPATYPY
(U3NIECKOTO CO/epKaHUs, CIpPAaBOYHBIE MaTepHalibl, pecypchl ceTd VHTepHer,
BJIAJIeTh NPUEMAaMU KOHCHEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHMUs HHGOpMALMU U3
OJIHOW 3HAKOBOW CHCTEMBI B APYT'YIO;

e CO3/1aBaTh COOCTBEHHbIE NHCbMEHHbIE W KpaTKUE YCTHBIE COOOIIeHUus, 00001mas
MHPOPMALIMIO U3 HECKOJbKUX HMCTOYHHUKOB (PU3NYECKOIO COAEpIKAHUS, B TOM YHUCIE
nyOoJIMYHO  TPEACTaBIATH  Pe3yabTaTbl MPOEKTHOM MM  HCCIEeN0BaTEIbCKON
JEeSTEFHOCTH, TPH 3TOM TPAMOTHO MCIIOJNB30BaTh M3yYEHHBIN MOHATHIHBIA ammapar
Kypca (pHU3UKH, CONPOBOXKIATh BBICTYIJICHHE MTPE3EHTALIUEH;

e TMIpU BBIIOJHEHUM YYEOHBIX TPOEKTOB M MCCIEAOBAHUHA (IU3NYECKHX IPOLIECCOB
pacnpenensaTs 005 3aHHOCTH B IPYIIE B COOTBETCTBHM C IIOCTABJIECHHBIMU 3aJayaMH,
CIIETUTHh 32 BBIMOJHEHHEM IUIaHA JEHCTBUH M KOPPEKTUPOBATh €ro, aJeKBaTHO
OLICHUBATh COOCTBEHHBIM  BKJAX B  JEATCIBHOCTh  TPYIIBL,  BBICTPAUBAThH
KOMMYHHKAaTHBHOE B3aMMOJEHCTBUE, IIPOSBIISISI TOTOBHOCTh pa3peliaTh KOH(IUKTHI.

K xoHiy oOyueHus B 9 kJjacce npeaMeTHbIE pe3yabTaThl Ha 6a30BOM YpPOBHE JIOJIKHBI

OTpaXkaTh C(HOPMUPOBAHHOCTD y O0OYUAIOIIMXCS YMEHHUI:



HCIIOJb30BaTh TMOHATHS: CHCTEMA OTCU€Ta, MaTephalbHas TOYKa, TPACKTOPHS,
OTHOCHUTEIIFHOCTh MEXaHUYECKOTO JBIDKEHUS, nedopmanus (yrnpyras, TIacTUIecKasi),
TPEHUE, UEHTPOCTPEMUTEIBHOE YCKOPEHUE, HEBECOMOCTh U MEPErpy3KH, LEHTP
TSOKECTH, aOCONIOTHO TBEPAOE TEJO, LIEHTP TSHKECTH TBEPAOro Tela, paBHOBECHE,
MEXaHWYEeCKHe KoJieOaHWsT W  BOJHBL, 3BYK, MH(PPa3BYK U  YJIbTPa3BYK,
AIIEKTPOMArHUTHBIE BOJIHBI, IIKaja 3JEKTPOMArHUTHBIX BOJIH, CBET, OJIM30PYKOCTh U
JATbHO30PKOCTh, CIEKTPHl HWCIyCKaHWS W TOTJIONICHHs, anbda, Oera- U ramma-
W3JTYYEHHUS], U30TOIbI, SIAEPHAs SHEPTreTHKA;

pa3nuyath SBJICHHS (pPaBHOMEpPHOE M HEPaBHOMEPHOE MPSMOJIMHEHHOE IBUKECHUE,
PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE ABUKEHHE, CBOOOTHOE MAJICHUE Tell, PABHOMEPHOE
JBWKEHHE 10 OKPYKHOCTH, B3aUMOJIEMCTBHE TEJ, PEAKTHUBHOE JIBH)KCHHE,
KonebaTenbHOE JBIDKEHHE (3aTyXalIlue W BBIHYXKICHHBIE KOJIeOaHUs), PE30HAHC,
BOJJHOBO€ JIBH)KCHUE, OTPAXKEHUE 3BYKA, NPSAMOJMHEHMHOE pPaclpOCTpaHEHUE,
OTpPa)K€HUE U MPEJOMIICHHE CBETA, IIOJIHOE BHYTPEHHEE OTPAXKEHHUE CBETA, PA3JI0KEHUE
O0emoro cBera B CIEKTP M CIOXEHHE CHEKTPAIbHBIX IIBETOB, JMCIEPCHUS CBETa,
€CTECTBEHHAs PAJMOAKTUBHOCTh, BO3HUKHOBEHUE JIMHEWYATOTO CIEKTpA W3TyYEHUS )
[0 ONHMCAHUI0 MX XapaKTEPHBIX CBOMCTB M HA OCHOBE OIBITOB, AEMOHCTPUPYIOIIMX
JaHHOE (PU3MYECKOE SIBICHHUE;

pacrio3HaBaTh MPOSIBJICHUE M3YYCHHBIX (PU3MUECKUX SBICHUN B OKpPYKaIOIIeM Mupe (B
TOM uHclie (pU3MYecKue SIBICHUS B MPUPOJIE: MPUIMBLI U OTIUBHI, JABHKEHUE IJIAHET
ConHEYHOM CHCTEMBI, PEAaKTUBHOE JIBH)KEHHE JKUBBIX OPTaHU3MOB, BOCTIPUATHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSICEHUE, CEHCMHUYECKHE BOJHBI, ILyHaMH, 3XO0, I[BE€Ta Tel,
ONTUYECKHWE SBIEHUS B  TpHpPOJAE, OHOIOTHYECKOE  JIEHCTBHUE  BUAMMOTO,
YIBTPApUOIECTOBOIO M PEHTTEHOBCKOTO M3ITyUYEHUH, €CTECTBECHHBIA pPaTuOAKTHBHBIN
¢dboH, KOCMHYECKHE JIy4d, pAAUOAKTUBHOE MW3JIyY€HHE TMPUPOIAHBIX MHUHEPAJIOB,
JEHUCTBUE PAIMOAKTUBHBIX M3ITYYCHUN Ha OPTraHU3M 4YeJIOBEKa), IPU ITOM MEPEBOIUTH
MPAKTHUYECKYIO 3a7ady B Y4eOHYIO, BBIICIATH CYIMICCTBEHHBIC CBOWMCTBA (IIPH3HAKH)
buznYeCKUX SBICHUM;

OTIHMCHIBATh U3yYCHHBIC CBOWCTBA TN U (PU3UUYCCKUE SBIICHUS, HCIIONIB3Yysl (U3UUECKUE
BEJIMYMHBI (CpEelHsAS U MTHOBEHHAs CKOPOCTb Tejla MPH HEPABHOMEPHOM JABHKECHHU,
YCKOpPEHHE, NEPEMEILICHUE, YTh, YIJIOBas CKOPOCTb, CHJIa TPEHMS, CUJAa YIPYIOCTH,
CUJia TSDKECTH, YCKOpPEHHE CBOOOJHOTO MaJeHUs, BEC Teja, UMITYJIbC Tella, UMITYJIbC
CWJIbI, MEXaHn4ecKasi paboTa U MOIIHOCTb, MOTEHLUATIbHASI SHEPTHSI TeJa, MOAHITOTO
HaJl TOBEPXHOCTBIO 3€MJIM, IOTCHUMAJIbHAS SHEPIUsl CKATOM MPYKUHBI, KHHETUYECKast
SHEPTHsl, TOJIHAS MEXaHWuYecKas HSHEeprus, MEepuoJ] W YacToTa KOJeOaHWH, IIMHA
BOJIHBI, TPOMKOCTb 3BYKa U BBICOTA TOHA, CKOPOCTb CBETA, IOKA3aTEeb MPEIOMIICHUS
Cpenbl), MPU ONMUCAHWH MPABHIBLHO TPAKTOBATh (DU3MUECKHI CMBICT HCIOIB3YEMBIX
BEJIMYMH, O0O3HAYEHUS W CAWHHIBI (U3UUYECKUX BEJIMYMH, HAXOIUTh (OPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYIO BEIWYHHY C JIPYTUMHU BEITUYMHAMH, CTPOUTH
rpaduKu H3yYCHHBIX 3aBUCUMOCTEH (PU3MUYECKUX BEIINYHH,

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SIBICHUS U MPOLECCHI, UCIOb3Ys 3aKOH
COXPAaHEHHUsI SHEPrUHU, 3aKOH BCEMHUPHOIO TATOTEHHMS, NMPUHLMUI CYIEPIO3ULUHA CHIL,
MPUHLIMI OTHOCUTENBHOCTH ['anmnest, 3akoHbl HpI0TOHA, 3aKOH COXpaHEHHUs UMITYJIbCA,
3aKOHBl OTPAXCHUS] W IMPEIOMJICHHS CBETa, 3aKOHbl COXPAHEHUS 3apsAJIOBOTO U
MAacCOBOTO 4YHMCEJl NpPH SACPHBIX pEaKUMsAX, IPU OSTOM JaBaThb CIIOBECHYIO
(hOpMyYITUPOBKY 3aKOHA U 3aMHCHIBATH €T0 MATEMATUYECKOE BHIPAKECHHE;



O00BSACHATh (PU3MYECKHE TPOIECCHl W CBOMCTBA TEJN, B TOM YHCIE€ M B KOHTEKCTE
CUTyalldidi  TPAaKTHKOOPHCHTUPOBAHHOTO  XapaKTepa:  BBIABIATh  NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 2—3 JIOTMYECKHX LIaroB ¢ OMOPON Ha 2—
3 M3y4YeHHBIX CBOWCTBA (DU3MYECKHX SBICHUHM, (PUINYECKUX 3aKOHOB WIIU
3aKOHOMEPHOCTEH;

pemath pacuéTHbIC 3a1a4K (OMUPAIOLIUECS Ha CUCTEMY U3 2—3 ypaBHEHUM ), UCTIONb3YS
3aKOHBI W (DOPMYIBI, CBS3BIBAIONINE (PU3NYECKUE BEIMYUHBL HAa OCHOBE aHalM3a
VCIIOBUSl 3aJladydl  3alAChIBaTh KPATKOE YCJIIOBHE, BBIABIATH HEJAOCTAIONIUE WIIH
M30BITOYHBIE JaHHbBIC, BHIOUPATh 3aKOHBI M (OPMYJIbl, HEOOXOJUMBIC IS PELICHUS,
MPOBOJAUTHL PACU€Thl W OIEHUBATh PEATUCTHUYHOCTh TIOJYYECHHOTO 3HAYCHUS
(U3UYECKON BEITMYHUHBL;

pacmo3HaBaTh MPOOJIEMBbI, KOTOpPhIE MOXKHO PEIIUTh MPH MOMOIIU (PUINIECKUX
METOJIOB,  HCIIOJIB3ysS  ONHCAHWE  WCCIEAOBAaHUSA,  BBIICIATH  IIPOBEPSIEMOC
MPENOJIIOKEHNEe, OIICHUBATh MPAaBUWJIBHOCTh TMOPSAKA MPOBEACHUS HCCIIEAOBAHUSA,
JIeaTh BBIBOJIbI, MHTEPIIPETHPOBATH PE3YIBTATHI HAOIIOACHUI U OIBITOB;

MIPOBOJIMTH ONBITHI IO HAOJIIOICHUI0 (PU3UYCCKUX SIBIICHUN WM (PU3NICCKUX CBOHCTB
Ten (M3ydeHue BToporo 3akoHa HploToHa, 3aKOHA COXpaHEHUS HEPTUU, 3aBUCHMOCTD
neproja KoJieOaHuii MpyKUHHOTO MAasiTHUKA OT MAacChl Ipy3a U )KECTKOCTU NPYKUHBI U
HE3aBHCHMOCTh OT aMIUTUTY/IbI MJIBIX KOJICOAHWM, MPSIMOJIMHEHHOE PpacIpOCTpaHEHUE
CBETa, pa3JoKEeHHE OeNoro CBeTa B CIEKTpP, U3YUYEeHHE CBOICTB H300paKeHUS B
IUIOCKOM 3€pKajJie M CBOHCTB HW300paKeHHs TMpeaMeTa B COOHMpAIOUICH JIHMH3E,
HAOJIIO/ICHUE CIUIOIIHBIX W JIMHEWYaThIX CIIEKTPOB M3IYUYECHUS): CAMOCTOSTEIBHO
coOupaTh YCTaHOBKY U3 U30BITOYHOTO HabOpa 000pyI0BaHHUS, OMMCHIBATH X0/ ONBITA U
€ro pe3yNbTaThl, ((OPMYITHPOBATH BHIBOIBI;

MPOBOAUTH NPU HEOOXOAMMOCTH CEPHUIO MPSMBIX HM3MEPEHUN, OMpenessis cpenHee
3HaUEHUE H3MEPIeMOi BeMMYUHBI ((POKYCHOE PpACCTOSTHHE COOMpAroIIel ITUH3BI),
000CHOBBIBATH BBHIOOP crioco0a u3MepeHus (M3MEPUTEIIBHOTO MPUO0pa);

MIPOBOJIMTH HCCJIEIOBAaHUE 3aBUCUMOCTEN (DM3MUYECKUX BEJIIMYMH C HCIOJIb30BAHHEM
OpSIMBIX  M3MEPEHUH (3aBUCHUMOCTh IyTH OT BPEMEHH IMPH PaBHOYCKOPEHHOM
IBIKEHUM 0e3 HauaJbHOW CKOpPOCTH, Tepuoaa KoyieOaHuil MaTeMaTH4ecKoro
MasiTHUKa OT JJIMHBI HUTH, 3aBUCUMOCTH yrja OTpa)XKeHHs CBETa OT yrja MajcHHs U
yIriia MpeIoMIICHHsI OT yIJia MajeHus): TUIAHHPOBaTh MCCIIeT0BaHUE, CAMOCTOSATEIHLHO
coOupaTb yCTAaHOBKY, (UKCHPOBATh PE3yJAbTaThl IOJYYEHHOH 3aBUCHUMOCTHU
bu3MYECKUX BETUYHMH B BUAE TaOMUI] U TpadUKOB, JIeiaTh BHIBOJBI MO pe3yabTaTam
HCCIIC/IOBaHMS,

MPOBOJUTH KOCBEHHBIE HU3MEpPEHUS (U3MYECKUX BEIMYMH (CpeoHss CKOpPOCTb H
YCKOpEHHUE Tella MPU PaBHOYCKOPEHHOM JABM)KCHUH, YCKOPEHHE CBOOOIHOIO MaJICHUS,
KECTKOCTh TPYKUHBI, KOIPPUIIMCHT TPEHUS CKOJILXKCHHS, MEXaHH4YecKas padora U
MOIIHOCTh, 4YacTOTa M Tepuoja KojeOaHWH MaTEeMaTHYECKOTO U TMPYKUHHOTO
MasSTHUKOB, OITHYECKas CWIa COOWparonmieil JWH3bI, paANOAKTUBHBIN (OH):
IUIAHUPOBATh HU3MEPEHHUs, COOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBINOJIHATH
U3MEpEeHUs, Ccleays MPEeAIOKEHHON MHCTPYKIMU, BBIUMCIATH 3HAUYCHUE BEJIMYUHBI U
AHAIM3UPOBATh TIOJNYYEHHBIC PE3YJIbTaThl C Y46TOM 3aJaHHOW IOTPENTHOCTH
HW3MEPEHHUI;

coOmofaTh TMpaBuiIa TEXHUKHM O€30MacHOCTH TMpu paboTe ¢ 1abopaToOpHBIM
000pyI0BaHUEM;



pa3nuyaTh OCHOBHBIE NPHU3HAKM H3YYEHHBIX (U3NYECKHX MOJIENel: MaTepuaibHas
TOYKa, aOCOJIOTHO TBEPAOE TEJNO, TOYCHHBIH HCTOYHUK CBETA, JIyd, TOHKas JIMH3A,
IUTAHEeTapHasi MOZEJIb ATOMa, HyKJIOHHAsI MOJEJIb aTOMHOTI'O SApa;

XapaKkTepu30BaTh NPUHIMIBI JEHCTBUS M3YyYCHHBIX NPUOOPOB M TEXHUYECKHUX
YCTPOMCTB C OMOPOI Ha UX ONMUCAHUS (B TOM YHUCIIE: CIUJOMETP, JATYUKHU [TOJIOKEHHUS,
pacCTOSIHUA U YCKOPEHMS, PaKeTa, 3X0JI0T, OUKH, IEPUCKOII, (poToanmnapaT, ONTHYECKHUE
CBETOBO/Ibl, CIIEKTPOCKON, MJO3MMETp, KaMepa BuibcoHa), HCIONIB3ys 3HAHUS O
CBOICTBaxX (PM3MUECKUX SIBJICHUM U HEOOXOAUMbIe (PU3HYECKHUE 3aKOHOMEPHOCTH;
MCIIOJIb30BaTh CXEMbl U CXEMATHYHBIE PUCYHKH M3YyUEHHBIX TEXHUYECKUX YCTPOMICTB,
U3MEPUTENIBHBIX NPHOOPOB M TEXHOJIOTMYECKUX MPOIECCOB IMPH PEIICHHH y4eOHO-
NPAaKTUYECKUX 3a]ay, ONTUYECKUE CXEMbI JJIS MOCTPOCHUs M300paKeHUH B IJIOCKOM
3epKalie ¥ COOMparolieil TuH3e;

NPUBOJIUTH TpPHUMEPHl (HAXOAWUTh HHGOPMAIMIO O MpHUMEpax) MPAKTUIECKOTO
UCTOJIb30BaHUSl (PU3MUECKUX 3HAHUM B TOBCEAHEBHOM XM3HM i OOecreyeHHs
0e30MacHOCTH TpH OOpalleHud C NpUOOpaMU W TEXHUYECKUMH YCTpOMCTBaMH,
COXpaHEHMsI 370pOBbsi M COOJIIOJIGHHS HOPM 3KOJOTHYECKOrOo TIOBEJCHHUS B
OKpYXKaroIllen cpene;

OCYILECTBIISATh MOUCK HMH(pOpManuu (¢uszndeckoro conaepxkanus B HHTepHere,
CaMOCTOSITENIbHO (DOPMYNIHPYsI MOMCKOBBIA 3alpoc, HAXOAUTh IYTH OIpEAeSIeHUs
JIOCTOBEPHOCTH TIOJTy4Ye€HHOH HWHGPOpMAIlMM Ha OCHOBE MMEIOIIMXCS 3HAHUH U
JIOTIOJTHUTEIbHBIX UCTOUHUKOB;

UCIIOJIb30BaTh MPH BBIIOJIHEHUN Y4eOHBIX 3a/laHUil HayYHO-IIONYJISIPHYIO JIUTEPATypy
($U3NUECKOTO CO/ep)KaHusl, CIpPaBOYHBIE MaTepHualbl, pecypchl cetu HHTepHer,
BJIAJIETh NMPHEMaMU KOHCIEKTHPOBAHUS TEKCTa, MpeoOpazoBaHHs WHGOpPMAIMUA W3
OJHOM 3HAKOBOW CHCTEMBI B JPYIYIO;

C03/1aBaTh COOCTBEHHBIE MMCbMEHHBIE M YCTHBIE COOOILIEHHUS HAa OCHOBE MH(pOpPMAaLUU
U3 HECKOJIbKUX HMCTOYHHKOB (DPH3MUECKOTO COACpKaHUs, ITyOIMYHO MpPEICTaBIATh
pe3yabTaThl MPOCKTHONW MIIM HCCIIEN0BATENBCKON NEATEIBHOCTH, IIPA 3TOM I'PAMOTHO
UCTOJIb30BaTh HM3yYCHHBIH MOHATUHHBIN ammapar H3ydyaemMoro pasjena (U3MKd Hu
COINPOBOXKIATh BBICTYIUIEHHE NpE3eHTalMed ¢ Y4€TOM OCOOEHHOCTEH ayauTopuu
CBEPCTHHKOB.



TEMATHUYECKOE INTAHUPOBAHHUE
7 KUIIACC

KoaunuectBo yacos DJICKTPOHHBIE
Ne HaunmeHoBaHMe pa3/iesioB U TeM K n (undposbie)
n/n NPOrpamMmbl Bcero 06H TPOILHBIC pﬁaKanecxne o0pa3oBaTe/bHbIE
paéoThI padoThI pecypesI
Pa3zpnen 1. ®Pusuka u e€ posib B IO3HAHUHU OKPY/KAIOLIET0 MU PA
bubnuorexa [IOK
1.1 o - 2
M3HKa - Hayka O npHpone https://m.edso0.ru/7f416194
bubmuorexa [IOK
1.2 o 2 1
VHACCKHC BETMHAMHRL https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO]I TO3HAHUS htts://m.edsoo.ru/7f416194
Hroro mo pazueny 6
Paspnea 2. IlepBoHavajibHbIe CBeACHHS 0 CTPOCHHH BelleCcTBa
bu6nmmoreka [IOK
2.1 C 1
TpoeHHe BetiecTsa https://m.edso0.ru/7f416194
99 JBH>XeHHe 1 B3aUMOJICHCTBHE YaCTHII 5 1 bu6nmorexa [IOK
' BEIECTBA https://m.eds00.ru/7f416194
bu6nmmorexa [IOK
2.3 Ar 2
PETATHHIC COCTOARMA BeticcTna https://m.edsoo.ru/7f416194
Hroro no pazueny 5
Paznen 3. /IBuskenne u B3auMojieiicTBHE TeJl
bu6nuorexa [IOK
3.1 M 3
CXAHITCCROC ABHIRCHHC https://m.edsoo.ru/7f416194
3.2 WNuepmus, macca, IOTHOCTh 4 1 bu6nmoreka [IOK



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

https://m.edsoo.ru/7f416194
bu6mmorexa [IOK

33 Cuna. Bupt cut 14 2 https://m.eds00.ru/7f416194
Wroro no pazneny 21
Paznen 4. /laBiienue TBEPABIX TeJl, )KMAKOCTEH U ra3oB
41 Hasnenue. [lepenaua gaBiaeHust TBEPABIMU 3 bubmuorexa [IOK
' TeJIaMH, JKUJIKOCTSIMHU U Ta3aMH https://m.edsoo.ru/7f416194
bubmuorexa [IOK
4.2 JlaBienne KuaKocTH > https://m.edso0.ru/7f416194
bu6nmoreka [IOK
4.3 ATMOChepHOE MaBICHHC 6 https://m.edso00.ru/7f416194
44 JlelicTBUE )KUJKOCTH U Ta3a HA MOTPYKEHHOE 7 3 bubnnoreka [IOK
' B HHX TEJIO https://m.eds00.ru/7f416194
Htoro mo pazneny 21
Pa3nea 5. Pa6ora u MoIHoOCTh. JHEpPrus
bubmnorexa [JOK
>1 Pabora u monmocTs 3 1 https://m.eds00.ru/7f416194
bu6nuorexa LIOK
52 Hpoctte MexarH3MEI > L https://m.edsoo.ru/7f416194
bu6mmoreka [IOK
53 Mexanueckas sHeprits 4 . https://m.edsoo0.ru/7f416194
Hroro no pazgeny 12
PezepBHOe Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 12



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

8 KVIACC

KoauuecTBo yacoB DJIEKTPOHHbIE
No n/u HaumeHoBaHMe pa3/iesioB U TeEM Kontpoapusie  TpaxTmueckne (undposbie)
MporpaMMbl Bcero p p odpa3oBaTejibHbIE
padoThI paéoThI pecypebi
Paznen 1. TensioBble siB1eHUs
N bubmuorexa [IOK
1.1 CrtpoeHnue u cBOICTBa BELIECTBA 7 httos://m.edsoo.ru/7fA181ce
but6mmoreka [IOK
12 Teruossie mpouecey! 21 L > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2. DuekTpryeckue 1 MATHUTHbBIE SIBJICHUS
21 DJIeKTprUYEeCKHe 3apsiibl. 3apsyKEHHBIE Tella 7 1 bu6nmoreka [IOK
' 1 UX B3aMMOJICHCTBHE https://m.edsoo.ru/7f4181ce
. . bubmuorexa [IOK
2.2 [TocTosiHHBIN AIIEKTPUYECKUI TOK 20 2 7 htts://m.edsoo.ru/7f4181ce
bubmuorexa [JOK
23 MarHutHbie ABiCHHA 0 L 15 https://m.edsoo.ru/7f4181ce
but6mmoreka [IOK
2.4 DJICKTPOMATHUTHAS HE/IYKIHS 4 https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 37
PesepBHOE BpeMs 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 14.5



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

9 KJIACC

Kosau4vecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM Konrponsusie  Ipaktiueckue (undposbie)
n/n NPorpamMMel Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcsbl
Pa3nen 1. Mexann4yeckue siBJIeHHS
11 MexaHndeckoe IBIKEHUE U CIIOCOOBI €0 10 1 bubmuoreka [JOK
) OIKCAHMS https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
1.2 B i 2 1
SAUMOAICHCTEIC Tei 0 3 https://m.edsoo.ru/7f41a4a6
but6mmoreka [JOK
1.3 10 3
3aKOHB COXPAHEHHS https://m.edsoo.ru/7f41a4a6
Hroro no pazueny 40
Pa3nen 2. Mexannyeckue KoJ1e0aHUS U BOJHbI
bu6mmoreka [IOK
2.1 M o 7 3
CXAHITICCINC KOTCOAHIA https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
2.2 M .3 8 1 3
CXAHIICCKHE BOJIHEL SBYK https://m.edsoo.ru/7f41a4a6
Hroro no pazgeny 15
Pa3znen 3. DiieKTpOMArHuTHOE MOJIE€ M DJIEKTPOMATHUTHBIE BOJIHbI
DJIEKTPOMAarHuTHOE MOJe U bu6nmoreka [IOK
3.1 6 2
BIIEKTPOMATHUTHBIE BOJHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6
Pa3gen 4. CBeToBbIe IBJICeHUSA
bu6 OK
4.1 3aKOHBI paCIPOCTPAHCHUS CBETA 6 2 uosmoreka 1

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



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

but6mmoreka [IOK
4.2 JIuH3bl 1 onTHYecKue TpUOOPHI 6 3 htts://m.edsoo.ru/7f41a4a6
bu6moreka [IOK
4.3 Paznoxenue 6eoro ceeta B CEKTP 3 2 htts://m.edsoo.ru/7f41a4a6
Hroro no pazneny 15
Paznen 5. KBanToBble siBJIeHUA
bubmuoreka [JOK
51 Hcnyckanue u norJonieHue cBeTa arToMoM 4 1 https://m.edsoo.ru/7f41a4a6
bu6mmoreka LIOK
52 (TpOCHHE ATOMHOTO 1pa 0 ! https://m.edsoo.ru/7f41a4a6
but6mmoreka [IOK
53 Anepivie peariuii ! ! https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Paspnen 6. IloBTopuTebHO-00001aI0IIHIT MOAY 1B
6.1 [ToBTOpeHue u 06001IeHNE COAep)KaHUsS Kypca 9 2 bu6nmoreka [IOK
' ¢usuku 3a 7-9 kmacc https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 9
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27



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

HNOYPOYHOE IINTAHUPOBAHHUE

7 KUIIACC

n/n

Tema ypoka

KoanuyecTBo 4acos

Bcero

KouTpouabHbie
padoTbI

IpakTnyeckue
padoTbI

Jlara
U3yYeHH s

DJIEeKTPOHHBIE
uudpossbie
o0pa3oBaTe/ibHbIE

pecypcebl

®dusuka — HayKa O IPUPOLE.
SIBnenns npupoasl. dusndeckue
SABJICHUS

MexaHudeckue, TCIUIOBEIC,
SJICKTPUYCCKUC, MAIHUTHBLIC,
CBETOBHIE, 3BYKOBBIC SIBIICHUS

dusnueckue BEITUUNHBI U UX
U3MepeHue

VYpok-uccnenosanue "N3mepenue
TEMIIEPATyphl IPU OMOILU
KUJKOCTHOTO TEPMOMETpA U JaTUUKA
TeMIeparyps!"

Kak ¢u3uka u apyrue ecTeCTBeHHbIE
HayYKHU U3Y4aroT IPUPOY.
EcrecTBeHHOHAY4YHBIN METO
no3HaHus. Onucanue GU3NYECKuX
SIBIICHUI C IIOMOIIBIO MOAeIIeH

bu6nuorexa [IOK
https://m.edsoo.ru/ff09f72a

VYpok-uccnenosanue "[Ipoepka
THITOTE3bI: TATBHOCTH MOJIETA MIapHKa,
IYIEHHOTO TOPU30HTAIBHO, TEM
Oosblie, yeM 0oJIble BHICOTA ITycKa"

Ctpoenue BemiecTBa. OMbITHI,
JIOKa3bIBAIOLIUE JUCKPETHOE CTPOCHUE
BElIECTBa

bu6nunorexa [IOK
https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IC JacTull BEICCTBa

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a013e



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

YPOK'I/ICCHG,I[OBB.HI/IG «OnBITH 1O

9 HAOJTIOICHUIO TETUIOBOTO PACIIHPEHUS
ra3oB»
10 ArperaTHbIE COCTOSIHHSI BEIIIECTBA
B3aumocBs3b Mex 1y CBOWCTBAMU
BEIIIECTB B Pa3HBIX arperaTHBIX
11 COCTOSTHUSIX U UX bubnmoreka [JOK
ATOMHOMOJIEKYJIIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX COCTOSTHUN
BOJBI
. gdexaﬂnqecxoe JBIDKEHUE. Bu6morexa LIOK
ABHOMCPHOC H HCPaBHOMCPHOC https://m.edsoo.ru/ff0a05c6
JIBIDKEHUE
13 C r bu6mmoreka [IOK
KOPOCTB. EIHHHLIBI CKOPOCTH https://m.edsoo.ru/ff0a079c
14 P bubmuorexa [IOK
ACHCT NyTH 1 BpEMCHH JIBIKCHIA https://m.edsoo.ru/ff0a0ae4
5 ]I;IHepuHs[. ?aKOH WHEPIIHU. Bu6morexa LIOK
3aMMOJICHCTBHC TCIT Kak HPHHHHA https://m.edsoo.ru/ff0a0c10
W3MEHEHHUS CKOPOCTH JIBIKEHUS Tell
16 ITnoTHOCTE BemiecTBa. PacueT Macchl bu6nuorexa LIOK
1 00beMa Tea Mo €ro IMIOTHOCTH https://m.edsoo.ru/ff0a0fee
17 Jlaboparopnas pabota «Onpenenenue
IUIOTHOCTH TBEPAOTO TEJIA»
18 Pemenue 3amay mo teme "ILmoTHOCTH but6mmoreka [JOK
" .
BeIecTBa https://m.edsoo.ru/ff0al23c
Cuna xak xapaKTepUCTHKa
19 B3auMoeiicTeus Ten. Cumna
ynpyrocTd. 3akoH ['yka
20 JlaGopatopHas pabora «3yuenue

3aBUCUMOCTH PACTAKCHUA



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

(meopmann) Ipy>KUHBI OT
IIPUWIOKEHHON CHIIBI»

21 SIBnenue Tarorenus. Cuma TSHKECTH

- CBs13b VMe>I<z1y ]cgznnon TSDI;)GCTI/I u Bumorexa IIOK
Maccou Teia. ':ec fena. emeH,f/Ie https://m.edsoo.ru/ff0al778
3a1ad4 mo treMe "Cuina TaKecTH

23 Cuiia TKeCTH Ha JPYTHX IJIaHeTax. bu6nunorexa [IOK
Du3nYeCKue XapaKTePUCTUKH TIAHET https://m.edsoo.ru/ff0a1502

24 1 bu6mmoreka [IOK

3MCpEHHC CHI. JlaHamomeTp https://m.edsoo.ru/ff0al8cc

o5 B 0 bubmuorexa [IOK

cc Tela. HepecoMocTh https://m.edsoo.ru/ff0al778

26 CJ‘IO)KGHI:IC JIBYX (jI/IJ‘I, HaIpaBJIEHHBIX Bu6uorexa IJOK
1o OHHOI{ TPAMOH. https://m.edsoo.ru/ff0ala70
PaBHOzelcTBYIOIIAs CHIT

27 Pemenne 3aga4d mo Teme
"PaBHonelicTByrOmas cuin"

8 TpeHue CKOIbKEHUS U TPEHUE ITOKOS. bubmmorexa [IOK
TpeHue B npupoae U TEXHUKE https://m.edsoo.ru/ff0alb9c
JlaGopatopHas pabora «3yuenue

25 3aBUCUMOCTHU CUJIBI TPEHUS BuGmiorexa [OK

KOJIBKEHUS OT CUJIBI TABJIIEHUS U
cro © ot ¢ JlaBJIe https://m.edsoo.ru/ff0alcc8
XapakTepa COMPUKACAIOIIUXCS
ITIOBEPXHOCTEW

30 Pemenue 3anau Ha onpeneeHue
PaBHOJIEMCTBYIOIEH CUIIBI
Pemenne 3agad mo remam: «Bec

31 tenay, «['papudeckoe n3obpaxeHue bub6nmoreka [IOK
cumy, «Cunsy, «PaBHOACHCTBYOMIAS https://m.edsoo.ru/ff0alde0
CHUI»

32 KouTposnbsHast pabota 1mo Temam:



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

«MexaHuueckoe IBIKeHue», «Macca,
IIOTHOCTEY, «Bec Temay,
«I'paduueckoe n300pakeHne CUI»,
«Cunbi»

33 JaBnerne. CriocoObl yMEHBIICHUS 1 bubanorexa LIOK
YBEJIMYEHHUS JaBJICHUS https://m.edsoo.ru/ff0a20a6
JlaBnenue raza. 3aBUCHMOCTD BuGmotexa 1[OK

34 §
fg;iz};ﬁyr;za oT 061EMa, https://m.edsoo0.ru/ff0a2376
Ilepenaua naBieHus TBEPIABIMU Bubmiorexa [JOK

35
;[e;?g;)KHHKOCMMH H ra3aMH. 3aKoH https://m.edsoo.ru/ff0a25b0

36 JlaBneHue B )KUJKOCTH U rase, bubmuorexa [IOK
BBI3BAHHOE JIEUCTBUEM CHJIBI TSKECTU https://m.edsoo.ru/ff0a2718

37 Pemenue 3amad no treme «JlaBienue B bubnnoreka [JOK
JKHIKOCTH U rase. 3akoH llackamnsay» https://m.edsoo.ru/ff0a2826

but6mmoreka [IOK

38 Coo0Imaromyecs CocyIsl . 1

https://m.edsoo.ru/ff0a2970
bubnunorexa LIOK

39 i
Tunpasieckuii npece https://m.edsoo.ru/ff0a3136

40 Manomertpsl. [lopineBon
JKUJTKOCTHBIM HacoC
Atmocdepa 3emmu. [Ipuunns
CYIIECTBOBAHUS BO3YILIHOM Bu6miorexa [TOK

41 000109KH 3eMIIH. 3aBUCUMOCTb .
aTMOC(EpPHOTO0 J1aBJIECHUS OT BBICOTHI https://m.eds00.1/ff0a2b5a
HaJl yDOBHEM MOPsI

bubmuorexa [IOK

42 Bec Bo3ayxa. ATMocdepHoe aBiieHne _ 1

https://m.edsoo.ru/ff0a2b5a

43 N3mepenne atMocepHOTo naBiIeHuUs. bubmuorexa [IOK

Onsit Toppuuennu

https://m.edsoo.ru/ff0a2da8



https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8

3aBUCHUMOCTb aTMOC(EPHOTO

bubmuorexa [IOK

44
JIaBJICHHA OT BRICOTBI Hal YPOBHEM https://m.edsoo.ru/ff0a2fc4
Mopsi
45 Bapometp-anepousa. AtmocdepHoe bubmmorexa [IOK
JIaBJICHUE HA PA3JIMYHBIX BBICOTAX https://m.edsoo.ru/ff0a2fc4
Pemenue 3agau o teme
46 " "
AtMocdepHoe naBiIeHUE
. JleticTBHE KUIKOCTH U Ta3a Ha BuGmotexa LIOK
POTPYEHHOE B HIX TEJIO- https://m.edsoo.ru/ff0a3276
ApxuMmesioBa cuia
JlabopaTtopHas pabora «OnpeneneHue
48 BBITATKUBAIOIIIEH CHJIBL, bubmuorexa [IOK
JIEVCTBYIOLIEH HA TEJIO, TOTPYKEHHOE https://m.edsoo.ru/ff0a33fc
B )KHJIKOCTb
JlaboparopHnas paboTa 1mo Teme
49 «HccrmeqoBanne 3aBUCMMOCTH Beca bubnunorexa LIOK
Tena B BOJAE OT 00bEMaA MOTPYKEHHOM https://m.edsoo.ru/ff0a3514
B )KHJIKOCTh YaCTH Tella»
bubnuorexa [IOK
50
[naparine Ten https://m.edsoo.ru/ff0a3a96
JlaGopatopHas pabota
51 "KoHcTpynpoBaHue apeomMeTpa wiu
KOHCTPYHPOBAHUE JIOJKHU U
omnpeneneHue e€ rpy30noabLEMHOCTH"
Pemenue 3agau no temam: «IlnaBanue
52 cynoB. BoznyxomiaBanuey, bubmuoreka [JOK
«/laBneHue TBEPABIX TEI, KUIAKOCTEU https://m.edsoo.ru/ff0a3654
Y Ta30B»
53 M 6 bu6nunorexa [IOK
examiieckad pabota https://m.edsoo.ru/ff0a3f82
bubnuorexa [IOK
54 MortHocTh. EAMHUITBI MOIITHOCTH 1

https://m.edsoo.ru/ff0a3f82



https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82

55

VYpok-uccnenosanue "Pacuér
MOIIIHOCTH, Pa3BUBAEMOM NPH
noabéMe 1o jectaure"

56

IIpocTeie MexaHU3MBI. Ppiuar.
PaBHOBecue cuil Ha peryare

57

Konrponbnas padora o Teme
«JlaBiieHHe TBEPABIX TEI, KUAKOCTEH
u razoBy» / Bcepoccuiickas
poBepoYHas paboTa

58

PesepBHblIit ypok. Pabota ¢ Tekctamu
1o TeMe «JlaBiieHue TBEPABIX TEll,
KUJKOCTEN U Ta30B» / Beepoccuiickas
poBepoyHas pabora

bu6nunorexa LIOK
https://m.edsoo.ru/ffO0a4ffe

59

Prerdaru B TexHUKe, OBITY U TIPUPOJIE.
JlabopaTopHnas pabota
«HccnenoBanue ycloBHiA paBHOBECHS
pbIvara

0.5

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a478e

60

Pemenue 3a1a4 1o teme «Y CI0BUS
PaBHOBECHsI pbIYyara

bubmuorexa [IOK
https://m.edsoo.ru/ff0a48a6

61

Koadduiment nonesnoro neicTBust
Mexanusma. Jlaboparopnas pabota
«M3mepenne KI1/1 HakioHHON
TIJIOCKOCTH

0.5

62

Pemenue 3agau mo teme "Padora,
MortHocTh, KIT1"

bu6nuorexa [IOK
https://m.edsoo.ru/ff0a4c48

63

MexaHuueckasi SHEPTHsl.
Kunernueckas u IIOTCHIMAaJIbHasA
SHEpPrus

bu6nunorexa LIOK
https://m.edsoo.ru/ff0a4252

64

3aKOH COXpaHECHUSI MEXaHUYECKOM
SHEPTUH

bu6nunorexa [IOK
https://m.edsoo.ru/ff0a4360

65

YPpOK-3KCIIEpUMEHT 110 TEME
"JKCepUMEHTAJIBHOE OIIPEIETICHUE



https://m.edsoo.ru/ff0a4ffe
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360

W3MEHEHHUSI KHNHETUYECKOH U
MOTEHIMAIBHOW SHEPIUH IPH
CKAaTBIBAaHMH TeJIa 110 HAKJIOHHOM
IUIOCKOCTH"

Konrponbnas padora o Teme

66 1
«PaboTa ¥ MOIIHOCTb. DHEPTUSI»

67 PesepBHbIii ypok. Pabora ¢ Tekcramu 1 bubmuorexa [JOK
o TeMe ""MexaHndeckoe aBuxeHue" https://m.edsoo.ru/ff0a4ee6
PesepBublit ypok. PaboTta ¢ Tekctamu

68 o Teme "Pa6ora. MOLIHOCTS. 1
Oueprus"

OBIIEE KOJIMYECTBO YACOB I10 68 12

[NPOI'PAMME



https://m.edsoo.ru/ff0a4ee6

8 KVIACC

No KoanuectBo yacon DJIeKTPOHHbIE
ara ugposbie
n/n Tema ypoka Koutpoabubie | IlpakTnyeckue A unpp
Bcero p p U3y4YeHu sl o0pa3oBaTe/ibHbIE
paéoThI padoThI pecype
OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIISIPHO- Bu6uorexa LIOK
1 KHHETUYECKON TEOPUHU U UX OIBITHBI 1
HOH:Bepr(:I;meOp © © https://m.edsoo.ru/ff0a5256
2 Macca 1 pazMep aTOMOB M MOJIEKYT 1
3 Mogenu TBEpIOTO, JKUIKOTO U 1 bubmmoreka [IOK
ra3000pa3HOro COCTOSIHUIN BEIIECTBA https://m.edsoo.ru/ff0a540e
OOBsicHEeHHE CBOHCTB TBEPIOTO,
4 KHUJIKOTO U Ta3000pa3HOro COCTOSTHUM 1
BEILIECTBA HA OCHOBE MOJIOKEHHI
MOJIEKYJISIPHO-KUHETHUECKON TEOPHH
bubnmoreka [JOK
5 Kpucranmuaeckue u amopdHbIe Tena 1 _ i
https://m.edsoo.ru/ff0a5800
6 CmaunBaHuE U KallWUISIPHOCTb. 1 bubnnoreka [IOK
[ToBEpXHOCTHOE HATSKEHUE https://m.edso0.ru/ff0a5530
bu6mmoreka [IOK
7 1
Tenosoe pacimpenne u ckarue https://m.edsoo.ru/ff0a5a26
Temnepatypa. CBsi3b TeMIIepaTyphl CO
8 CKOPOCTBIO TETJIOBOTO JIBUKECHHUS 1
YaCTHIL
9 Buytpennss sneprusi. CriocoOst 1 bubnnoreka [IOK
U3MEHEHUs BHYTPEHHEHN SHEPIrUn https://m.edsoo.ru/ff0a5c60
bubnmnoreka [JOK
10 Buns! Teruonepenaun 1 . 1
https://m.edsoo.ru/ff0a6412
VYpok-koudpepennus "IIpakTnueckoe Bu6morexa LIOK
11 UCIIOJIb30BAHUE TEILIOBLIX CBOMCTB 1 1

BCIICCTB U MATCPHAJIOB B LCJIAX

https://m.edsoo.ru/ff0a65c0



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

sHeprocOepekeHus"

KoanuecTBO TEIIOTEHL. Y aenbHas

bubnuorexa [IOK

12
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976

13 YpaBHEHHE TEIIOBOTO OayiaHca. bu6nmoreka [IOK
TeriooOMeH ¥ TEIIIOBOE paBHOBECHE https://m.edsoo.ru/ff0a7088
JlaGopaTopHas pabota

14 "UccnenoBanue siBICHUS bubmuorexa [IOK
TEIJI000MEHa MPU CMEIIMBAHUHT https://m.edsoo.ru/ff0a6a98
XOJIOAHOU U ropsuer BOAbI"
PacueT konuuecTBa TEIIOTHL,

15 HEOOXO0AUMOTO ISl HATPEBAHMUS TeJa
Y BBIJIETSIEMOT0 UM IIPH OXJIAXKICHUU

16 JlabopaTtopHas pabota "OnpeneneHue bubmuorexa [IOK
yZIeJIbHOM TEIIOEMKOCTH BeliecTa" https://m.edsoo.ru/ff0a6bb0

17 DHeprus TOIMBa. Y 1eIbHas TeroTa bubmuorexa [JOK
CropaHus https://m.edsoo.ru/ff0a7b5a

18 [InaBinenue u OTBepL[eB;l;me BuGnnorexa LIOK
KPUCTAJLTIHEECKUX TEIL ¥ Ae/IbHAA https://m.edsoo.ru/ff0a71d2
TEIJIOTA IJIABJICHUS

19 JlabopaTtopHas pabota "Onpenenenue bubmuorexa [JOK
yEJIbHOM TEIUIOTHI IJIaBJICHUs Jbaa" https://m.edsoo.ru/ff0a72fe

20 [MapooOpazoBaHue 1 KOHIEHCAIHS. bub6nuorexa LIOK
Hcnapenue https://m.edsoo.ru/ff0a740c
Kumnenue. Y nenpHas Temnora

21 nmapooOpa30BaHMs U KOHJICHCAIIUH. bubmuorexa [JOK
3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS https://m.edsoo.ru/ff0a786¢
OT aTMOC(EPHOTO JaBICHUS

- B;Igl())l(l;o"cgb Beo3§y;<a. iIa6opaTopHa51 Bu6maorexa LIOK

ta "Om HU

p P I£ 1 " https://m.edsoo.ru/ff0a7628
OTHOCHUTENILHOM BIIAYKHOCTH BO3/1yXa

23 Pemenwue 3a1a4 Ha onpeeicHIe



https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088
https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628

BJIA’KHOCTH BO3YyXa

24

[IpuHUIMIIBI paOOTHI TEMIOBBIX
nsurateneil. [lapoBas TypOuHa.
JIBuraTens BHyTPEHHErO0 CrOPAHMS

25

KIIJI TermoBoro gBuratens.
TenioBble ABUTATEIIN U 3aIlATA
OKPY’KaIoIlEeH cpe/ibl

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

26

3aKOH COXpaHEHUS U MPEeBpaILECHUsS
SHEPruH B TEIUIOBBIX IPOLIECCAX

27

[TonroroBka Kk KOHTPOILHOU paboTe
1o TeMme "TenaoBbie ABICHUS.
W3MeHeHne arperaTHbIX COCTOSTHUM
BemrecTna"

bu6nunoreka [IOK
https://m.edsoo.ru/ff0a83f2

28

KonrtponsHas pabota mo teme
"TeruioBrle ABIcHUA. I3MeHeHHE
arperaTHeIX COCTOSTHUH BemecTna'

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

29

30

Dnexktpusanus tei. [[Ba poaa
AJIEKTPUUYECKUX 3apsI0B

VYpoxk-uccienoBanue "DieKTpuzanus
T€Jl UHIYKLUEN U TIPU
CONPUKOCHOBEHUU"

31

BiaumopeiicTBue 3apsiKeHHBIX Tell.
3akon Kynona

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a87e4

32

DneKTpuYecKoe moe.
HarnpsxkeHHOCTB 3JIEKTPHYECKOTO
noss. [IpuHnun cynepnosuuuu
BJIEKTPUYECKUX MTOJEN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a8a0a

33

Hocwurenu snekTpryecKux 3apsiioB.
OnemeHTapHbIi 3apsan. CtpoeHue
aToma

34

[IpOBOHUKY U AMIIEKTPUKHU. 3aKOH
COXpaHEHHs AJIEKTPHUECKOTO 3apsiia

bu6nuorexa LIOK
https://m.edsoo.ru/ff0a8ef6



https://m.edsoo.ru/ff0a7c7c
https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6

Pemenne 3aJ1a4 Ha IPUMCHCHUC

bu6nmoreka [IOK

35
CBOMCTB AJIEKTPUUECKUX 3apsiI0B https://m.edsoo.ru/ff0a90cc

26 DNEeKTpUUECKUM TIf)IK, YCIJIOBUS €TO Bumorexa 1OK
CYHIECTBOBATIA. HICTORHHIH https://m.edsoo.ru/ff0a95a4
AJIEKTPUICCKOTO TOKA

37 . bubmuorexa [IOK
JICHCTBHS SIICKTPHYSCKOTO TOKA https://m.edsoo.ru/ff0a96b2
VYpok-uccnenosanue "JleiicTBue

38 3JIEKTPUYECKOTO MOJISl Ha MPOBOIHUKHU 1
U TADJICKTPUKH"

39 DIIEKTPUYECKHUM TOK B METAJLJIax, bubmuorexa [IOK
JKUIKOCTSIX U razax https://m.edsoo.ru/ff0a9838

40 DeKTpuyecKas 1enb U €€ COCTaBHbBIC
4acTu

n ?I;/Ima Toka. JlabopaTopHas pabora 05 Bumorexa IOK

O FPEHIC 1 PETYIHPOBATHE CHUIH ' https://m.edsoo.ru/ff0a8bd6
TOKa
DIIEKTPUUYECKOE HATIPSIKEHUE.

42 Bonbst™merp. JIabopaTopHas paborta 05 bubmuoteka [IOK
"N3mepeHue u peryinpoBaHue ' https://m.edsoo.ru/ff0a9%e14
HanpsHKeHus"

CornpoTuBiieHre NPOBOAHUKA. bu6nuorexa LIOK

43
VY enpHO€e CONMpPOTUBIICHUE BEILIECTBA https://m.edsoo.ru/ff0aa738
JlaGopaTopHas paboTta "3aBUCUMOCTh

a4 3JIEKTPUYECKOTO CONIPOTUBIICHUS 1 bubmmorexa LIOK
MPOBOJHUKA OT €r0 JUTHHBI, IIOMAAN https://m.edsoo.ru/ff0aa738
MIONEPEYHOI0 CEYEeHUs U MaTepuaia”

45 3aBI/ICI;IKMOCTB ;I/IIJ'(II)I Tgl(a oT ) Bumorexa IOK
HANPAKCHIA SAKOH LIMa JUBT yHacTia https://m.edsoo.ru/ffOaad4a
LeTH

46 JlaGoparopHas pabora 1 bubnmoreka [IOK



https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838
https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a

"HccnenoBaHue 3aBUCUMOCTH CHITBI
TOKa, WIYILETO Yepe3 pe3nucTop, OT
COIIPOTHBIICHUS PE3UCTOPA U
HaIpsDKEHUs Ha pe3uctope”

https://m.edsoo.ru/ff0aa04e

IlocaenoBarenbHOE U napaJlICJIbHOC

47
COCTMHEHUS TIPOBOTHUKOB
JlaGopaTopHas pabora "IIpoBepka

48 IIPaBUJIA CII0KCHUS HANPSHKCHUM IIPU bubinmorexa [IOK
I10CJIEI0BATEIILHOM COEIMHEHNUH JIBYX https://m.edsoo.ru/ff0aaa58
pe3ucTopon"

JlaGopatophas pabota "IIpoBepka

49 MIpaBUJIa JJIsl CUIIbI TOKA IIPU bubnnorexa [IOK
napajuieIbHOM COEIUHEHUU https://m.edsoo.ru/ff0aadle
pe3ucTopon"

50 PCH_ICHI/IS 3a/1a4 Ha IPUMEHEHHUE Bu6uorexa IJOK
3aKOHa LIMa UL pasiiHoro https://m.edsoo.ru/ff0aaf8a
COEJIMHEHUS TIPOBOJIHUKOB

51 PaboTa 1 MOLITHOCTH IEKTPUUECKOTO bubmmorexa [IOK
Toka. 3akoH Jlxoynsa-Jlenna https://m.edsoo.ru/ff0ab124

59 HagopaTopHaﬂ pabota "Onpeznenenue Butsmorexa 1OK
ba O.T BY H MOTLHOCTH STEKTPHACCKOTO https://m.edsoo.ru/ff0ab3e0
TOKa

3 SHGKT”pI/I‘IeCKI/Ive Lenu u nogpe6menn BuGmiorexa [OK

JIEKTPUUECKOM SHEPTUH B OBITY.
JICKTPHICCKOM SHCP y https://m.edso0.ru/ff0ab660
KopoTtkoe 3ambikanne

54 ITocTosIHHBIE MATHUTEI, UX
B3anMMOJICHICTBHE
VYpoxk-uccienoanue "N3yuenue bu6nunorexa [IOK

55 . "
nojei MOCTOSHHBIX MarHUTOB https://m.edsoo.ru/ff0ac3d0
MarunTtHOe noae. MarHuTHOE 10JIe Bu6miorexa [TOK

56 3eMIu U ero 3HaueHMe I SKU3HU Ha

3emiie

https://m.edsoo.ru/ff0acOba



https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a
https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba

57

[TonroroBka Kk KOHTPOIBHOU paboTe
1o TeMe "DIIEKTPUYECKUE 3apsiibl.
3apsKEHHBIE TeJla U UX
B3auMoaeiicTBus. IlocToSHHBIN
3JEKTPUYECKUN TOK"

bu6nmoreka [IOK
https://m.edsoo.ru/ff0abd2c

58

Kontponbnas padoTa o teme
"DnexTpuueckue 3apsbl.
3apspKeHHBIE Tela U UX
B3aumoencTeus. IlocTosiHHBIN
anexkTpuyeckuit Tok" / Beepoccuiickas
IIpoBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0abea8

59

PesepBublit ypok. Paborta ¢ Tekctamu
o teme "[locTostHHBIM
anexkTpuyeckuit Tok" / Beepoccuiickas
poBepouHasi paboTa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0acdcb

60

OmneiT Opcrena. MarantHoe nose
INEKTPUYECKOr0 ToKa MaruutHoe
I10JIC KaTYHIKHX C TOKOM

bu6nmoreka [IOK
https://m.edsoo.ru/ff0acld?2

61

[IpuMeHeHue IeKTPOMAarHUTOB B
texauke. JlaboparopHas pabota
"N3yueHue nelcTBUsI MAarHUTHOTO
TI0JIs1 HA TIPOBOAHUK C TOKOM"

0.5

bu6mmorexka [IOK
https://m.edsoo.ru/ff0ac74a

62

OnexTpoaBUTaTEINb IIOCTOSTHHOIO
Toka. Mcrionb3oBanne
INEKTPOABUraTENeH B TEXHUYECKUX
YCTPOMCTBAxX U Ha TPAHCIOPTE.
JlaGopatopHas pabota
"KonctpyupoBaHue 1 U3y4eHue
paboThl 31eKTpoaBUraTens”

bu6nuorexa LIOK
https://m.edsoo.ru/ff0ac86¢c

63

OnsiTel Mapanes. 3aKoH
3JIEKTPOMArHUTHON MHIYKIIHU.
[IpaBuno Jlenna

64

DnexrporeHepatop. CriocoOs



https://m.edsoo.ru/ff0abd2c
https://m.edsoo.ru/ff0abea8
https://m.edsoo.ru/ff0acdc6
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

MOJTYYCHHUS DIICKTPHUCCKOW IHEPTUH.
DIIEKTPOCTAHIIMN Ha
BO300HOBJISICMBIX UCTOYHUKAX
SHEPTUU

[TonroroBka Kk KOHTPOIBHOU paboTe

65 o TeMe "DIIEKTPUIECKUE U 1
MAarHUTHBIC SIBJICHUS"
Kontposbnas padota o reme Bunnorexa LIOK
66 "ICKTPUHCCKHE 1 MATHHTHBIC 1 https://m.edsoo.ru/ff0acb14
siBJIeHHS " J/lm. .
67 Pesepsublit ypok. PabGorta ¢ Tekctamu 1 bubmuorexa [IOK
o Teme "TernoBsie aBiIeHUS" https://m.edsoo.ru/ff0acc5e
68 PesepsHblit ypok. Pabota ¢ Texctamu 1
1o Teme "MarHuTHsbI€ siBIeHUs"
OBUIEE KOJIMYECTBO YACOB I10 68 145

I[TPOTPAMME



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

9 KJIACC

KosnuyecTBo yacos DJIeKTPOHHbBIE
Ne Jlata undposbIe
n/n Tema ypoka Bceero Kourpoasupie | Mpakruyeckue U3YyYeHUs o0pa3oBaTe/bHbIE
padoTsbI padoTsI pecypesr

1 MexaHn4ecKkoe IBUKEHHUE. 1
MartepuanbHas TOUKa

2 Cucrema orcuera. OTHOCHTEILHOCTh 1 Bbu6mmoreka [IOK
MEXAHUYECKOTO IBUKEHUS https://m.edsoo.ru/ff0ad474

3 PaBHOMEpHOE ITPAMONIMHENTHOE 1 bub6nmoreka [IOK
JIBMOKEHHE https://m.edsoo.ru/ff0ad19a
HepaBHomepHoe npsIMOJIMHEITHOE

4 nBkeHue. CpeHss 1 MTHOBEHHAs 1
CKOPOCTh

5 [IpssMonrHENTHOE PaBHOYCKOPEHHOE 1 bubnuorexa LIOK
JBJKEHHE. Y CKOpEHHE https://m.edsoo.ru/ff0ad8d4
CKOpOCTh PSAMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO J[BHKCHHUSL. 1
I'paduk ckopoctu
JlaboparopHnas padota "Onpenenenue

7 YCKOPEHHUS Tea pu 1 1 bu6mmoreka [IOK
PaBHOYCKOPEHHOM JIBUKEHUH I10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM m1ockocTh"”

8 CBobonnoe nagenue Tea. OnbIThI 1
[Nanunes
PaBHOMEpHOE ABHXKEHUE 11O

9 okpyxHocTH. [lepuos u yactora 1 bubmuotexa [JOK
oOpamenus. JIuneitHas u yriosas https://m.edsoo.ru/ff0ael76
CKOPOCTH

10 LIeHTPOCTPEMHUTENIFHOE YCKOPECHHE

11 [lepsrii 3axkoH HetoTona. BexTop bu6muoreka [IOK



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

CHJIBI
12 Bropoii 3akoH HeroToHa. bu6mmoreka [IOK
PaBHOelicTBYIOIIAsA crita https://m.edsoo.ru/ff0ae72a
13 Tperuit 3akoH HeroTOHA. bubnuorexa LIOK
Cynepno3unus Cui https://m.edsoo.ru/ff0ae982
14 Pemenue 3a1a4 Ha mpuMeHEHUE but6mmoreka [JOK
3akoHOB HproTOHA https://m.edsoo.ru/ffOaeb6c
15 C 3 C bubmuoreka [JOK
118 YIPYToCTH. JaKon L yka https://m.edsoo.ru/ff0aeca2
16 Pemenne 3agau no teme «Cuna
YOPYTOCTHY
17 JlaGopatopHas pabota «OnpeneneHne bubnuoreka [IOK
JKECTKOCTHU IPYKUHBI» https://m.edsoo.ru/ff0aee28
18 C but6mmoreka [IOK
e et https://m.edso0.ru/ff0af738
19 Pemenune 3amay no reme «Cua bu6moreka [IOK
TPEHUS» https://m.edsoo.ru/ff0afa26
20 JlabopaTtopHnas pabota "OnpeneneHue bubmuorexa [JOK
KOX(PUITUEHTA TPEHUS CKOJIbKCHHS" https://m.edsoo.ru/ffOaf8be
21 IP{emeHI/Ie 3?:&3‘1 10 TEME 3aKé)HBI Bu6nmorexa LIOK
HOTOI,fa' 113 ynpyroctu. Luia https://m.edsoo.ru/ffOafb8e
TpEHUS
- Cuna TSI)KCC;‘II/I U 3aKOH BCGI\(;II/IpHOI‘O Bu6mnorexa [OK
TATOTCHHA. ¥ CKOPCHUE CBODOAHOTO https://m.edsoo.ru/ff0af044
naJeHUs
VYpok-koudbepennus "J{BuxeHue Te
23 BOKPYT IPaBUTAIIMOHHOTO [ICHTPA
(Conneunas cuctema). ['amaktukn"
24 Penrenne 3agaud mo treme "Cuina but6mmoreka [IOK

TSAKECTHU U 3aKOH BCEMHUPHOI'O

https://m.edsoo.ru/ff0af5f8



https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae72a
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0af738
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0afb8e
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8

TATOTEHUS"

HCpBaﬂ KOCMHUYCCKasd CKOPOCTh.

bu6moreka [IOK

25
HeBecomocTs 1 neperpy3ku https://m.edsoo.ru/ff0af33c
PaBHOBecue mMaTepuaabHOW TOUYKH.
AOGCOIOTHO TBEPIOE TEIIO. Bu6morexa IOK
26 PaBHOBe.(.: e TEépﬂOFO rera https://m.edsoo.ru/ff0afe36
3aKpeIIEHHON OChIO BpAIICHHUS.
MowmenT cunsl. LlenTp Tsixectn
PaBHOBeCHE MaTepuanbHOW TOUKH.
AOCOTIOTHO TBEPOE TEIO.
27 PaBHOBecHe TBEPIOrO Tea ¢
3aKpEIUIEHHON OCBIO BpAICHUS.
MowmeHT cuibl. LleHTp TsKECTH
g Penrenue 3agaud mo reme "MoMEHT but6mmoreka [IOK
cuibl. LlenTtp Tsoxectu" https://m.edsoo.ru/ff0b02b4
[ToaroroBka K KOHTPOJIBHON paboTe 1Mo Bu6morexa LIOK
29 teme "MeXaHUYeCKOE JABHKEHUE. htts://m.edsoo.ru/FOb0A08
Bsaumonetictsue Ten" — :
KonTponbHas paboTta 1o teme Bu6motexa IJOK
30 "M )
exaHqu cloe HBH}I,feHHe https://m.edsoo.ru/ff0b06ec
BzaumoneiictBue ten
Nmnynec Tena. Mmynbe cuibl. 3aKoH Bu6mnorexa LIOK
31 COXPAHCHH UMITYILCA. YIIPYroe i https://m.edsoo.ru/ff0b07fa
HEyNpYroe B3auMOJECHCTBHE
32 Pentenue 3agad mo teMme "3akoH but6mmoreka [JOK
COXpaHeHUs UMIyibca" https://m.edsoo.ru/ffOb096¢
33 VYpok-koHpepennus "PeakTuBHOE
JIBUKEHUE B IPUPOJAE U TEXHUKE"
34 M 5 but6mmoreka [IOK
eXaHu4eckas paboTa U MOITHOCTh
https://m.edsoo.ru/ff0b0a84
35 PaGoTa CHIIBI TSKECTH, CHIIBI bubmumorexa IIOK



https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36
https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b0408
https://m.edsoo.ru/ff0b06ec
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84

YIPYTOCTH U CUJIBI TPEHUS

JlabopaTopHnas pabora «OnpeneneHue
paboTHI CUIIBI TPEHHUS TIPH

https://m.edsoo.ru/ff0b0db8

36
PaBHOMEPHOM JIBUKEHHUH TeJja 10
TOPU30HTAJIHOM MOBEPXHOCTU»
37 CBs13b DHEPTUU U PabOTHI.
IToreHumanpHas sHEprus
Kunernyeckas sHeprus. Teopema o bu6mmorexa [IOK
38 .
KHMHETUYECKON SHEPIUuu https://m.edsoo.ru/ffOb0c32
39 3aKOH COXpaHEHUS SHEPTUHU B
MEXaHHUKE
40 JlaGopatopHnas pabora «3yuenue bu6nuorexa LIOK
3aKOHA COXPaHEHMS YHEPTUN https://m.edsoo.ru/ffOb12fe
KonebaTtenpbHOC NBMKEHHUE B €TO but6mmoreka [IOK
41
XapaKTEePUCTUKH https://m.edsoo.ru/ffOb1858
42 3aTyxaroiue KojaeoaHusl. bu6mmoreka [JOK
Breinyxxaennsie konebanusi. Pezonanc https://m.edsoo.ru/ff0b20f0
43 MareMaTH4ecKuil ¥ NPYKUHHBIN
MasiTHUKU
" ypOK-HCCHCI{O;aHI/If: «3aBUCUMOCTD BuGanorexa [IOK
HIEPHOA KOIIEOAIHI OT KECTROCTH https://m.edsoo.ru/ffOb197a
IPYKXHUHBI U MAcChl Ipy3a»
45 IIpeBpalenre sHepruu nNpu
MEXaHUYECKUX KOoJeOaHHUsIX
45 JlabopaTopHnas pabota «O6npezieﬂeHHe Bu6morexa IOK
HACTOTBI 1 TICPHO/A KOICHAMIH https://m.edsoo.ru/ffOblaec
NPYXKUHHOTO MasiTHUKa»
JlaGopaTopHnas pabora «IIpoBepka
47 HE3aBHCHUMOCTH TIepHoJia KoJeOaHmit but6mmoreka [IOK

rpy3a, MOJABELIEHHOTO K HUTHU, OT
Macchl Irpy3a»

https://m.edsoo.ru/ff0b197a



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

48

Mexaunueckue BoiaHbl. CBOKMCTBA
MeXaHn4eCKuX BOJIH. [IpogosibHbIE 1
MONIEPEYHBIE BOJIHBI

bub6moreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpoxk-koHpepenuus "MexaHnueCKue
BOJIHBI B TBEPOM TeJIe.
CeilicMuyeckue BOJHBI"

50

3Byk. Pacnipoctpanenue u orpakeHue
3ByKa

51

VYpok-uccnenopanue "Habnronenue
3aBUCHUMOCTH BBICOTHI 3ByKa OT
JaCcTOTHI"

52

I'pOMKOCTB 3ByKa M BBICOTA TOHA.
AKyCTHYECKUN PE30HAHC

53

Ypok-koHpepeHus "YIpTpa3ByKk u
nH(}pa3ByK B IPUPOJE U TEXHUKE"

bub6mmoreka [IOK
https://m.edsoo.ru/ffOb23ca

54

[ToaroToBka K KOHTPOJIBHOH paboTe Mo
TeMe "3aKOHBI COXPAHEHHUS.
MexaHudeckue KojieOaHusi ¥ BOJHBI"

bub6moreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KoHnTponbHast paborta 1o Teme
"3aKoHBI cOXpaHeHus. MexaHn4ecKkue
Kosie0aHus U BOJIHBI"

56

DJIEKTPOMarHuTHOE MOJIE.
3JI€KTpOMaFHI/ITHBIC BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2abe

57

CBolicTBa 3JIEKTPOMATrHUTHBIX BOJH

58

Ypoxk-konpepenuus "lkana
3JICKTPOMATrHUTHBIX BOJIH.
Hcnonb3oBaHue 37€KTPOMArHUTHBIX
BOJIH JIUI1 COTOBOI CBA3H"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

Ypok-uccnenosanue "N3yuenue
CBOWCTB 3JICKTPOMAarHUTHBIX BOJH C
MOMOII[bI0 MOOMITBHOTO TestepoHa"

but6mmoreka [IOK
https://m.edsoo.ru/ffOb2c6c



https://m.edsoo.ru/ff0b21fe
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

Pemenue 3amau Ha OIIPCACIICHUC

60 YacTOTHI U JAJIMHBI AJIEKTPOMarHUTHOM
BOJIHBI
DIIeKTpOMarHuTHas MPUpPoja CBETa. Bu6nnorexa LIOK
61 K Th CBeTa. BOTHOBBIE CBOIiCTBA
CCBG(”)FI; OCTh CBE OTHOBDIC CBOHC https://m.edsoo.ru/ffOb31d0
Hctounuku ceeta. [IpsMonuneiiHoe Bu6miorexa [IOK
62 acIpoCTpaHEeHHE CBETa. 3aTMe
goﬂnlfua ;pH};HT: Bet TMCHIA https://m.edsoo.ru/ff0b3658
3aKOH OTpa)keHUsI CBeTa. 3epKaa. Bu6morexa LOK
63 Pemenue 3a1au Ha mpUMeHEeHHE
SAKOHA OTpaI)[KeHM cgem https://m.edsoo.ru/ff0b38c4
64 [Ipenomienue cBeta. 3aKOH bubmuorexa [JOK
[IPEJIOMJICHUS CBETa https://m.edsoo.ru/ffOb3aea
[TonHOE BHYTpEeHHEE OTpa’KEHUE CBETA. Bu6nnorexa LIOK
65 Hcnonp30BaHUE MOJTHOTO BHYTPEHHETO https://m.edsoo.ru/fOb3c5e
OTPaKEHU B ONITHYECKUX CBETOBOJIAX S :
Jlaboparopnas pabota "HccrnenoBanue
66 3aBUCHUMOCTH yTJia MPETOMIICHHS
CBETOBOTI'O JIy4a OT yIJia MaJIieHus Ha
rpaHuue "Bo3yX-CTeKkno""
VYpoxk-koHpepenuus "Vicnonb3zoBanue
67 MIOJIHOTO BHYTPEHHET'0 OTPAXKECHMUSL:
CBETOBO/IbI, ONITUKOBOJIOKOHHAS CBSI3b"
bu6nmnoreka [IOK
68 JIunzel. OnTHyecKast CHIIa JINH3BI _ 1
https://m.edsoo.ru/ff0b3f2c
bu6mmoreka [IOK
69 IMoctpoenune U300pakeHUi B THH3AX _ 1
https://m.edsoo.ru/ffOb444a
JlabopaTtopHnast pabota "Onpenenenue Bu6morexa [OK
70 (OKYCHOTO PACCTOSIHUSI U ONMTHYECKOM

CHJIBI COOMPAFOIICH JIMH3BI"

https://m.edsoo.ru/ff0b4206



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
https://m.edsoo.ru/ff0b3f2c
https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4206

Ypok-koHbepeHnmus "OnTuiaeckue

but6mmoreka [IOK

71
JTUH30BBIC TPUOOPHI" https://m.edsoo.ru/ff0cOa7e
72 r 3 bu6moreka [IOK
J1a3 KaK ONTHYEcKas cucTeMa. 3peHue https://m.edsoo.ru/ffob4684
73 Ypoxk-konpepenuus "JledexTor
3penusi. Kak coxpanuts 3penue"”
Paznoxxenue 6enoro cBeTa B CHEKTP.
74 Omnertel HetoTona. Crioxenue bubnuotexa [JOK
CIIEKTPaJIbHBIX LBETOB. [lucnepcus https://m.edsoo.ru/ffOcOf4c
CBETa
JlaGopatopHnas padota "OmnbITHI 10
Pa3oKEeHUI0 OEJIOro CBeTa B CIIEKTP U BuGmuorexa LIOK
75
BOCTIPIUITIIO LBETA [PCAMETOB HPH HX https://m.edsoo.ru/ff0cOe2a
Ha0JII0/IEHUH Yepe3 1[BETOBbIE
bunbTph"
Ypok-npaktukyM "BosiHOBBIE
76 CBOMCTBA CBETA: TUCIIEPCHUS,
uHTepdepenus u nudpaxmus"
77 OmnbiThl Pesepdopaa u mnanetapHast bu6nuorexa [IOK
MOJIEJIb aTOMa https://m.edsoo.ru/ff0c12a8
78 IToctynatel bopa. Monenbs aroma bopa
- I;ITcrgc;aI;;ea II;ITlgorJJIIOHIevHHe cBeTa Bu6morexa LOK
OMOM: 1 S HHCHAATRIC https://m.edsoo.ru/ff0c144c
CHEKTPBI
80 VYpok-npaktukyMm "HabGmronenue bubmuotexa [JOK
CIIEKTPOB UCITyCKaHUA" https://m.edsoo.ru/ff0c1550
81 Pa . Bbu6moreka [JOK
AMOAKTHBHOCTD 1 €€ BHIM https://m.edsoo.ru/ff0c1672
Crpoenne atoMHorO siapa. Hyknonnas bu6nuorexa [IOK
82
MOJIEIIb https://m.edsoo.ru/ffOc18ac
83 PanunoakTrBHBIE IPEBpAIICHUS. bubnuorexa [JOK



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
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84

M3oTomnnl

Pemenne 3agau mo teme:
"PanuoakTuBHBIE TpeBpanieHus"

https://m.edsoo.ru/ffOclal4d

but6mmoreka [IOK
https://m.edsoo.ru/ffOclb4a

85

[lepuon nomypacnana

86

Ypoxk-koHpepenuus "PagnoakTuBHbIC
U3ITy4eHUs B IPUPOJIE, METUIIUHE,
TEXHHUKE"

bubmuoreka [JOK
https://m.edsoo.ru/ff0c2126

87

Snepubie peakuun. 3aKOHBI
COXpaHEHHUs 3apsiIOBOIO U MacCOBOTO
yucel

but6mmoreka [IOK
https://m.edsoo.ru/ff0c1c58

88

:‘)HepFI/IH CBsA3HU ATOMHBIX AICP. CBs13b
MacCChbl U SHCPruun

but6mmoreka [IOK
https://m.edsoo.ru/ffOcld7a

89

Pemenue 3amaud no treme "AnepHsie
peakuuun"

90

Peakuuu cuHTe3a u neneHus saep.
HcTtounuku 3eprun ConHLA U 3BE3]T

bubmuoreka [JOK
https://m.edsoo.ru/ff0c1e88

91

Ypoxk-kondepenuus "Anepuas
sHepreTuka. JlercTBus
paanOaKTUBHBIX U3TyUYECHUN HA KUBbIE
OpraHu3MbI"

92

[ToaroroBka Kk KOHTPOIBLHOU pabOTE MO
TeMe "DIEeKTPOMAarHUTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBanToBbie siBneHus"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c223e

93

KonTtponsHas paboTa 1o teme
"DJIEKTPOMArHuTHOE MOJIE.
DJIEKTPOMArHUTHBIE BOJHBI.
KBaHTOBBIE sIBIEHUS"

94

[ToBTopenue, o6odIICHKE.
JlaGopaTopHbie pabOTHI 1O KypCy
"B3aumopeiictBue Ten"

but6mmoreka [IOK
https://m.edsoo.ru/ff0c245a



https://m.edsoo.ru/ff0c1a14
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

[ToBTOpenue, 0606meHue. Pemenue

95 1 bub6moreka [IOK
pacqe"THHx " Ka‘-IeCTBeHHI)I)'(' 3a/1aq 1mo https://im.eds00.ru/f0C2572
TeMe "TernnoBble Mpoiecchl

o [ToBTOpenue, o600meHue. Pemenne . Bu6morexa IOK
pacqe"THblx 11 KAHCCTBEHHbIX 3az1aru{"n © https://m.edsoo.ru/ff0c2a22
teme "KII/] TernnmoBbIx ABUTATENECH

. IToBTOpenue, o600meHue. Pemenue . Bu6motexa ITOK
pacqe"THHx 1 Ka4eCTBCHHBIX 3aﬁ1aq 1o httos://m.edsoo.ru/Ff0c2b30
teme "KII/] anexTpoycTaHOBOK

o8 }'I[ogTopeHHe, 06066HIGHI/IG. . . Bu6morexa LOK
J abopaTopHbIe pa ()"TLI 1o Kypcy https://m.edsoo.ru/ff0c2c52

CBETOBBIC SABJICHUS

% [ToBTOpCHME, 0606{{;6Hﬂe. Pabora ¢ . Bu6mmotexa [TOK
TCKCTAMHU TIO TeMe aKO,I,{ b https://m.edsoo.ru/ff0c2d6a
COXpaHEHHS B MEXaHHUKE

100 [ToBTOpEHwMe, 0606{‘IIJQ<CHI/166 Pabota ¢ . Bu6mmorexa LOK
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HCIOJIb30BAaTh U3YYCHHBIC TIOHATUA

1.2

Pa3iinydaTh SABJICHUA 110 OITMCAHUIO UX XapaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, AICMOHCTPUPYIOIIHUX JAaHHOC (1)I/I3I/I‘16CKOG SIBJICHHC

1.3

pacro3HaBaTh TMPOSIBICHHE W3YYCHHBIX (HU3MYECKHX SBICHUH B
OKpYXKarollleM MUpE, B TOM uucie pu3nyYecKue SBJICHUS B IMpUpoje, Ipu
9TOM TIEPEBOJUTH MPAKTUYECKYI0 3aladyy B y4eOHYIO, BBIICTSATH
CYIIIECTBEHHBIE CBOMCTBA (MTpU3HAKK) PU3UYECKUX SIBICHUN

1.4

OTMCHIBATh M3YYCHHBIC CBOMCTBA TN U (PU3NUYECKUE SIBICHUS, UCTIONB3YS
¢u3uyeckue BEIWYMHBL, TPU ONHCAHUM NPAaBUWIBHO TPAaKTOBaTh
¢u3nUeCKUi CMBICIT HCIIOJIB3YeMBbIX BEJIMYMH, HX OO0O3HAYCHHS U
eAMHUIBl (PU3MUYECKUX BEJIUYUH, HAXOAUTh (OPMYJbI, CBSA3bIBAIOIINE
JTaHHYI0 (U3WYECKYI0 BEIMYMHY C JAPYTUMH BEJIWYMHAMH, CTPOUTH
rpauKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJTUUYUH

1.5

1.6

XapaKTepU30BaTh CBOWCTBA TeJ, (PU3NYECKUE SBICHHUS M IPOIIECCHI,
UCIIONIb3Ysl M3YYECHHBIE 3aKOHbl, IIPU 3TOM JaBaThb CIIOBECHYIO
(bOpMYITUPOBKY 3aKOHA U 3aMUCHIBATh €T0 MATEMATHIECKOE BBIPAKEHUE

O0BACHATD (PU3NYECKHE ABJICHMSI, IPOLECCHl U CBOMCTBA TEJ, B TOM YHUCIIE
U B KOHTEKCTE€ CHUTyallM IIPAKTUKO-OPUEHTUPOBAHHOIO XapakTepa:
BBISABJISATh IPUYMHHO-CIIEICTBEHHBIE CBSI3U, CTPOUTH O0BsICHEHUE U3 1 — 2
JIOTMYECKHUX IIAaroB ¢ ONopoi Ha 1 — 2 U3y4yeHHBIX CBOMCTBA (PU3NUECKUX
SBJICHUH, (PU3UUECKUX 3aKOHA MM 3aKOHOMEPHOCTH

1.7

pemaTts pacyu€THele 3a7ayud B 1 — 2 neHCTBUS, UCIHOJIBb3yS 3aKOHBI U
dbopMynibl, cBA3bIBarOIIME (DU3MUECKHE BEIWYMHBI: HAa OCHOBE aHallM3a
YCIIOBUS 3a/1ay¥l 3aMUCHIBAaTh KPATKOE YCIOBHE, MOACTABIATh (PHU3UIECKHUE
BEJIMYMHBI B (OPMYJIBI U MPOBOJIUTH PAacuUE€Thl, HAXOAUTH CIPABOYHbBIE
JaHHBIC, HEOOXOAMMBIE JIJIsl PEIICHHUs 33724, OLICHUBATh PEaTUCTUYHOCTh
MOJIYYCHHOU (PU3NYECKON BETHIMHBI

1.8

pacmo3HaBaTh MPOOJEMBI, KOTOPHIE MOXKHO PEIIUTh TPU TOMOIIH
¢buznyeckux  METOJOB, B  OMNHCAHMM  HCCJEIOBAaHUS  BBLICIATH
MPOBEPSEMOE MPEAIIOIO0KEHUE (rumotesy), pas3iauyaTh u
UHTEPIIPETUPOBATh MOJYYEHHBIH pe3ynbTaT, HAXOJIUTh OMIMOKH B XOJIe
OIIbITa, ACJIATh BBIBO/BI 11O €I'0 PE3yjibTaTaM

1.9

IPOBOAUTH OMNBITHI O HAOMIOACHHWIO (HU3MYECKUX SBICHUH WiIH
du3nueckux CBOICTB TeN: ¢bopmynrpoBaTh IIPOBEpsIEMBbIE
NPEANONIOKEHUS,,  COOMpaTh  YCTAaHOBKY W3  IPEUIOKEHHOTO
000pyI0BaHUSs, 3aIMCHIBATD X0 ONbBITa U (POPMYIUPOBATH BHIBOJIBI

1.10

BBIMOJHATh MpPSIMbIE U3MEPEHUS C HCIIOJIb30BAHUEM aHAJIOTOBBIX U
UQPPOBBIX TPUOOPOB, 3aMUCHIBATh MOKa3aHUS NPUOOPOB € YUETOM
3aJTaHHOW a0COJIFOTHOW MTOTPENTHOCTH U3MEPEHUI




1.11

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTHU OJJHON (PM3UUECKOM BEIMUUHBI OT
JpYyro C UCIOJB30BAaHUEM MPAMBIX HW3MEPEHMH, Yy4acTBOBaTb B
IUIAHUPOBAaHUM Y4e€OHOTO HCCIEOBaHUs, coOMpaThb YCTaHOBKY U
BBITIOJTHATh M3MEPEHUs, CIeqysl MpPeUIOKEHHOMY IUIaHy, (pUKCHpOBaTh
pe3ynbTaThl MOJTYYEHHOW 3aBUCUMOCTH (PU3MUYECKUX BEJIWYMH B BUJE
NPEUIOKEHHBIX TaONHIl ¥ TPauKOB, JIENaTh BHIBOJBI IO Pe3ybTaTaM
UCCIIEN0BAHUS

1.12

IMPOBOAWUTL KOCBCHHBIC H3MCEPCHUA (1)PI3PI‘-ICCKI/IX BCJIMYHH, CJICAyd
HpeI[HO)I(CHHOﬁ HHCTPYKIUH: TPU BbIITOJIHCHUN I/I3MepeHI/II>'I CO6I/IpaTB
OKCIICPUMCEHTAJIBHYIO YCTAaHOBKY H BBIYHUCIATH 3HAUCHUC HCKOMOM
BCJINYHHBI

1.13

coOmomaTh NpaBWIa TEXHUKH  O€30IacHOCTH 1mpH  pabore ¢
1ab60paTOpHBIM 000pPYIOBAaHHEM

1.14

YKa3bIBaTh MPUHIMIIBI JEHCTBUS NMPUOOPOB M TEXHUYECKUX YCTPOUCTB,
XapakTepu3oBaTh MPUHLUIBI JEHCTBUS U3Yy4EHHBIX MNPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C MOMOUIBIO UX ONMCAHUS, UCHOJIB3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SBICHUNA M HE0OXOAUMBbIE (PU3NUECKUE 3aKOHBI U
3aKOHOMEPHOCTH

1.15

NPUBOJUTh  TPUMEpPHl  (HAXOIUTh HMHGOPMAIMIO O  IPUMEPAX)
MPAKTHYECKOTO WCIOIB30BAaHUS (PU3NYCCKUX 3HAHWN B IOBCEIHEBHOU
JKU3HM JIJIs1 oOecrieueHns: 0€301acHOCTH TP OOpaIlleHuH ¢ IpudopamMu 1
TEXHHYECKUMH YCTPOHUCTBAMHU, COXPAHCHHS 3JIOPOBbS W COOJIOACHHUS
HOPM JKOJIOTHYECKOTO TIOBE/ICHUS B OKPYXKAIOIIEH cpelie

1.16

OCYILECTBIISITh OTOOP HCTOYHMKOB HWHQpOpManuu B cetd HHTepHET B
COOTBETCTBUM C 3aJaHHbIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE
UMCIOIIMXCS 3HAaHUH H TyTEM CpaBHEHHS pPAa3JIMYHBIX HCTOYHUKOB
BBIJIENIATh UH(POPMALIHMIO, KOTOpas SBJISETCS MPOTUBOPEUYUBOM MIIM MOXKET
OBITH HETOCTOBEPHOM

1.17

UCIIONIb30BaTh MPHU BHIMIOJHEHUHN YU4EOHBIX 3a/laHUN HAYYHOMOMYISIPHYIO
TUTEepaTypy (U3NYECKOTO COJCpKAHHS, CIPABOYHBIC MAaTEPHAIIBI,
pecypcebl cetu HTEpHET, BllaieTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanus HHGOPMAIIUY U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

1.18

CO03/1aBaTh COOCTBEHHBIE KpaTKHE NMUChbMEHHBIE U YCTHBIE COOOILIEHHS Ha
OCHOBE 2 — 3 HCTOYHUKOB HH(pOpMAIH (HPU3HUECKOTO CONIEPKAHHS, B TOM
yycae MyOJaMyHO JenaTh KpaTKue COOOIIEHUs O pe3ylbTaTaX HpPOEKTOB
WIM y4eOHBIX MCCIEJOBaHUM, IpPU OSTOM TIPaMOTHO HCIOJIb30BaTh
U3YyYCHHbI MOHATUHHBIA ammapar Kypca (U3MKHM, COIpPOBOXKAATH
BBICTYIUICHHE NIPE3CHTAIIUEN

1.19

IpPU BBIMOJHEHUH Y4YeOHBIX HPOEKTOB M MCCIENOBAHUN paclpenensiTh
00S3aHHOCTH B IpPYINIE€ B COOTBETCTBUM C IIOCTaBICHHBIMHM 3aJadyaMy,
CIEINUTh 3a BBIIOJIHEHWEM IUIaHA JEWCTBUM, AaJE€KBaTHO OLICHUBAThH
COOCTBEHHBI  BKJaJ B  JIEATEIHOCTh  TPYIIbL,  BBICTPAUBATH
KOMMYHHUKATHBHOE B3aMMOJECHCTBHUE, YUUTHIBASI MHEHUE OKPYKAIOIINX
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HCIIOJB30BAaTh IOHATHA

1.2

Pa3iInydaTh SABJICHUA 110 OIMMCAHUIO UX XapaKTCPHBIX CBOMCTB M Ha OCHOBE
OIIBITOB, JICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/I"ICCKOC SIBJICHHUC

1.3

pacro3HaBaTh MPOSIBICHME W3YYEHHBIX (U3MUECKUX SBJICHUM B
OKpY’KaloIIeM MHUpE, B TOM 4Hciie (U3NYEeCKHe SBJICHUS B MPUPOAE, IPU
3TOM TMEPEeBOAUTh MPAKTUYECKYIO 3aJadyy B Yy4eOHYI0, BBLACIATH
CYIIECTBEHHbIE CBOMCTBA (IpU3HAKK) (PU3HUECKUX SBICHUN

14

OIMCHIBATh M3YYCHHBIE CBOMCTBA TEN U (PU3NUECKUE SIBICHUS, UCTIONB3YS
¢u3uyeckue BENMYMHBL, TPH ONHMCAHUM MPAaBUIBHO TPAaKTOBATh
(¢u3nYeCKnuil CMBICT HMCMOIb3yEMbIX BEIUYMH, 0O003HAUEHUS U €AMHUIIBI
¢u3nUecKUX BEIMYMH, HAXOAUTh (OPMYINbI, CBS3bIBAIOIIUE JaHHYIO
¢u3NyYeCKyl0 BEIMYMHY C JPYITMMM BEJIMYMHAMH, CTPOUTH TIpaduku
U3YUYEHHBIX 3aBUCUMOCTEH (PU3NYECKUX BEIUYUH

1.5

XapaKTepu30BaTh CBOWCTBA TeJ, (U3UUECKUE SBJICHHS W TIPOIIECCHI,
UCIIONb3ysl W3y4YEHHBIE 3aKOHBI, INPU OTOM JaBaTb CJIOBECHYIO
(GhOpMYITMPOBKY 3aKOHA U 3aMHCHIBATh €T0 MATEMATHYECKOE BEIPAKCHHE

1.6

OOBSICHATh (PU3UUECKUE TMPOLECChl M CBOWCTBA TeJl, B TOM 4YHCIE U B
KOHTEKCTE CUTYallui MPaKTUKO-OPUEHTUPOBAHHOI'O XapaKTepa: BbISBIATh
NPUYMHHO-CIIEICTBEHHbIE CBS3HM, CTPOUTh OOBscHeHMEe u3 | — 2
JIOTUYECKHUX IIaroB ¢ NOMouIbio 1 — 2 M3ydeHHBIX CBOICTBA (PU3NUECKUX
SBJICHUH, (PU3UYECKUX 3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

pemarh pacy€THble 3a7aud B 2 — 3 JAEWCTBUSA, UCIONB3YS 3aKOHBI U
(dopMmynbl, cBsA3bIBalOIIME (U3NYECKHE BEIMYMHBI: Ha OCHOBE aHalIM3a
yCIOBUS 3aJaud 3alMChIBATh KPAaTKOE YCIIOBHUE, BBIABIIATH HEIOCTATOK
JAHHBIX JUIsL pELIeHMs 3a/Jayd, BbIOMpaTb 3aKOHBI U (OpMYyIIBI,
HeoOXoauMble 151 €€ pelleHHs, NPOBOJIUTh pacuy€Tbl U CpPaBHUBATH
HOJY4eHHOE 3HaYeHHEe (PU3UUECKOM BETMUMHBI C M3BECTHBIMH JAHHBIMU

1.8

pacrmo3HaBaTh MTpPOOJEMBI, KOTOPbIE MOXHO pPEIIUTh MpPU TTOMOIIH
(GU3MYEeCKUX METO/0B, HCIIOJIb3Ysl ONUCAaHME MCCIIEOBAHUS, BBIICNIATH
IIPOBEPSIEMOE  TPEATNOJIOKEHHE, OIEHUBATh IPaBWJIBHOCTh TMOPSAKA
IIPOBEJIEHUS UCCIIEOBAaHNUS, AEJIaTh BbIBOBI

1.9

IPOBOJAMTH ONBITHI MO HAOMIOACHHIO (U3NYECKUX SBICHUM WIN
bu3nuecKkux CBOICTB TEN: ¢dbopmyaMpoBaTh IIPOBEpsIEMBIE
MPETOJIOKEHNS, cobuparb YCTaHOBKY U3 MIPEIJI0)KEHHOT O
000pyIOBaHUsl, OMCHIBATh X0 ONbITA U (OPMYIHUPOBATH BHIBOIBI

1.10

BBITIIOJIHATE  MMPAMBIC HU3MCPCHUA C  HCIOJIb30OBAHHMECM  daHAJIOTOBBIX
npuOOpOB M NATYMKOB (PU3MUECKHX BEIMYMH, CPABHUBATH PE3yIbTaThl
MU3MEPEHHH ¢ yIETOM 3aIaHHON a0COIFOTHOM MOTPEIIHOCTH

1.11

IPOBOJUTH UCCIIEOBAHUE 3aBUCUMOCTHU OJJHON (PU3UUECKOM BEIMUUHBI OT
JpYyroi € HCIOJIb30BAaHMEM MPSAMBIX HM3MEPEHUMH: IUIAHUPOBATH
UCClIeIoBaHNe, COOMpaTh YCTAHOBKY M BBINOJHATH M3MEPEHHs, CIEAys
IOPEJIOKEHHOMY — IJIaHy, (UKCHpOBaTh  pe3ylbTaThl  IOJYYEHHOMN
3aBUCHMOCTM B BHJIe TaOaull W TpauKOB, JAedaTb BbIBOJbI IO




pe3yiibTaTaM HUCCICOOBAHUA

1.12

MMPOBOAWUTL KOCBCHHBLIC HN3MCPCHUA (1)I/ISI/I‘ICCKI/IX BCJIMYHH! INIAaHUPOBATH
HU3MCPCHHA, CO6I/IpaTB SKCIICPUMCHTAJIbHYIO YCTaHOBKY, (K (913%
HpGILJ’IO)KCHHOﬁ HHCTPYKIHWH, U BEIYUCIIATh 3HAYCHUC BCIIMYNHBI

1.13

coONroaTh  MpaBWiia  TEXHUKH  O€30MacHOCTH TpH  paboTe ¢
71a00paTOPHBIM 000PYI0BAHUEM

1.14

XapakTepu3oBaTb MPUHLUIBI JEHCTBUS HU3YyYEHHBIX HPUOOPOB U
TEXHUYECKHUX YCTPOMCTB C OIIOPOM Ha MX ONMCAHMS, UCIIONB3Ys 3HAHUA O
CBOWMCTBaX (pU3HMYECKHX SBJIGHUH M HeoOXonuMmble (U3NYECKHE
3aKOHOMEPHOCTH

1.15

pacrmo3HaBaTh IMPOCTBIE TEXHHYECKHE YCTPOWCTBA M H3MEPHUTEIIbHbBIE
npubOpsl MO0 CXeMaM U CXEMaTUYHBIM PUCYHKaM, COCTaBJISATbH CXEMBI
JNEKTPUYECKUX LENed ¢  IOCIeNOBATEIbHBIM M IapajuIeIbHBbIM
COEJIMHEHUEM D3JIEMEHTOB, pa3jindasl yCIOBHbIE 0003HAUEHMsI IJIEMEHTOB
JNEKTPUYECKUX LIeTIEH

1.16

NPUBOJIUTH  TPUMEpPHl  (HAXOIUTh HMHGOPMAIMIO O  TIPUMEPAX)
HPAKTUYECKOTO HCIHONB30BaHMs (DU3NUECKUX 3HAHHH B IOBCEIHEBHOI
KHU3HH i1 o0ecriedeHns 6€30MacHOCTH MPU 0OpalleHu: ¢ MpudopamMu 1
TEXHUYECKHUMHU YCTPOWCTBAMH, COXPAHEHHUS 3I0POBbS M COOJIOICHUS
HOPM 9KOJIOTHYECKOT0 MOBEJICHUS B OKPY’KaroLlel cpele

1.17

1.18

1.19

OCYILECTBIIATh TMOUCK HMHGpOpMAaLMU (PU3HYECKOTO COJIEPKaHUS B CETH
HNHTepHeTr, Ha OCHOBE UMEIOIIUXCA 3HAaHUH W IYTEM CPaBHEHUs
JIOTIOJIHUTEbHBIX ~ MCTOYHUKOB  BBIACHATH HHGPOpMALMIO, KOTOpas
ABJIIETCS IPOTUBOPEUMBON MIIM MOXKET OBITh HEJTOCTOBEPHOM

UCIIOJIb30BATh MPU BBIMOJIHEHUN y4EOHBIX 3alaHUN HAYYHO-TIOMYJISIPHYIO
auTepaTypy (U3NYECKOTO COJACPKAHHS, CIPABOYHBIC MAaTEPHAIIBI,
pecypcbl cetd HTepHET; BiaseTh NIpUEMaMU KOHCIIEKTUPOBAHUS TEKCTA,
npeoOpa3oBanus HHGOPMAIIUY U3 OJTHON 3HAKOBOU CUCTEMBI B JPYTYIO

co37aBaThb COOCTBEHHBbIE MUCHMEHHBIE U KpPAaTKHUE YCTHBIE COOOILEHUS,
0000mas wHPOPMAIIMI0O U3 HECKOIbKUX HCTOYHUKOB (HU3HUYECKOTO
colep)KaHHsA, B TOM 4YHCIE MYOJIMYHO NPEACTABIATh PE3YIbTAThHI
MPOEKTHOM WJIM UCCIEAOBATEIbCKON AEATENBHOCTH, MPU 3TOM T'PAMOTHO
WCIIOJIb30BaTh M3YYCHHBIM TOHATUWHBIA amnmapaT Kypca (Du3ukw,
CONPOBOXAATh BRICTYIUJICHUE TIPE3EHTALIUEH

1.20

IpU BBIMOJIHEHUH Y4eOHBIX MPOEKTOB M HCCIENOBAaHUN (PU3MUECKHUX
IIPOLIECCOB PACIPEAEATh OOSI3aHHOCTH B TPYIIE B COOTBETCTBUH C
MIOCTaBJICHHBIMU 33Ja4aMHt, CJIEAUTH 3a BBHIIIOJIHEHUEM ILJIaHA JACHCTBUN U
KOpPPEKTHPOBAaTh €ro, aJeKBAaTHO OLICHWBATh COOCTBEHHBIH BKJIaa B
JeATEIbHOCTh TPYIIIIBI, BBICTpPanBaTh KOMMYHUKaTUBHOE
B3aMMO/ICHCTBHE, MPOSIBIISSI TOTOBHOCTH pa3pemaTh KOH(IUKTHI
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HCIIOJIb30BATh U3YUYCHHBIC TIOHATUA

1.2

pas3iindaThb ABJCHUA 110 OIMMCAHUIO UX XAPaKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, JICMOHCTPUPYIOIIHUX JAHHOC (1)I/IBI/I‘I€CK06 SIBJICHHC

1.3

pacno3HaBaTh IPOSIBIEHHE HW3YYEHHBIX (U3MYECKUX SIBICHUH B
OKpY’KalolleM MHUpE, B TOM uuciie (U3NYeCKUe SBICHUS B MPUPOJE, NPU
9TOM MEpPEeBOAUTh MPAKTUYECKYIO 3aJauyy B y4yeOHYI, BBIIEIAThH
CYIIECTBEHHbIE CBOMCTBA (IpU3HAKU) (pU3HUECKUX SIBICHUMN

1.4

OTMCHIBATh M3YYECHHBIE CBOMCTBA TeNl U (PU3UUECKUE SIBICHUS, UCIIONIB3YS
¢u3nyeckye BEJWYMHBI, TPU ONKMCAHUM MPABUIBHO TPAKTOBATh
(U3NYEeCKUi CMBICI UCTIONB3YEMbIX BEIMYMH, 0003HAYCHHS W €IWHHIIBI
(u3NYeCKUX BEJIMYUH, HAXOOUTHh (OPMYIbI, CBS3bIBAIOIIUE JAHHYIO
(U3NYECKyI0 BEIMYMHY C APYTUMHU BEIMYMHAMH, CTPOHUTH TpaduKu
U3YyUYCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYUH

1.5

XapaKTepU30BaTh CBOWCTBA Tel, (PU3UYECKHE SIBICHHUS U IPOIECCHI,
WCIIONBb3ysl HW3Y4YEHHBIE 3aKOHBl, IIPpU O3TOM JaBaTbh CJIOBECHYIO
(hOpMYJIMPOBKY 3aKOHA U 3aIMCHIBATh €M0 MATEMATUIECKOE BBIPAKCHHEC

1.6

OOBSCHATH (PU3UUECKUE IMPOLECCHl M CBOWCTBA Te€Jl, B TOM 4YHCIE U B
KOHTEKCTE CUTYallMi IPAKTUKO-OPUEHTUPOBAHHOI'O XAPAKTEPA: BBIABIATh
IPUYMHHO-CIIECTBEHHbIE CBSA3M, CTPOUTh OOBsACHEHME U3 2 — 3
JIOTHYECKUX IIAaroB C MOMOIIBIO 2 — 3 M3yYEHHBIX CBOMCTBA (PU3UYECKHUX
SBJICHUH, (PU3UYECKUX 3aKOHA WU 3aKOHOMEPHOCTH

1.7

pemath pacuéTHple 3aja4yu (omuparomMecss Ha cucremMy u3z 2 — 3
YpaBHEHHUI), UCTIONB3YS 3aKOHBI U (hOPMYJIbI, CBA3BIBAIOLINE (U3NUECKUE
BEJIMYMHBI: Ha OCHOBE aHalM3a YCJIOBMs 3aJauyd 3alMChIBaTh KpPaTKOE
yCIIOBHE, BBIABIATH HEIOCTAIOLINE WM W30BITOUHBIE JaHHbIE, BHIOUPATH
3aKOHBI ¥ ()OPMYIIBI, HEOOXOAUMBIE JUIsI PELICHHUs, IPOBOIUTH PACUETHI U
OLIEHUBAaTh PEAINCTHYHOCTh IOJYYEHHOTO 3HAuYeHUs (U3NYECKO
BEJIMYUHBI

1.8

pacro3HaBaTh MPOOJIEMBI, KOTOpPbIE MOXKHO PELIUTh TpPU TMOMOIIH
(U3MYECKUX METO/OB, HWCHONB3YSl OINUCAHHWE WCCICIOBAHUS, BBIICISAThH
IpoBepsieMOe  MPEIINONIOKEHHE, OLIEHUBATh MPABWIBHOCTh  MOPSIKA
NPOBEJICHUA  WUCCIEAOBAaHUS, JeNlaTh  BBIBOJBI, HHTEPIPETUPOBATH
pe3yabTaThl HAOIOICHHUI 1 OTIBITOB

1.9

IPOBOJUTh OMNBITHI O HAONIONCHUIO (HU3MYCCKUX SIBJICHUN WIH
(bU3MYEeCKUX CBOMCTB TEJI: CAMOCTOSATEIBHO COOMpAaTh YCTAHOBKY W3
U30BITOYHOTO HaOoOpa OOOpYAOBaHMS, OIMCHIBATH XOJ OIbITa H €ro
pe3yabTaThl, POPMYIUPOBATH BBIBOIbI

1.10

NPOBOJUTH NMPH HEOOXOJMMOCTH CEPUIO MPSIMBIX W3MEPEHUH, Onpeensis
cpenHee 3HAYCHUE U3MepseMOr BeaUYMHBl ((POKYCHOE pacCTOsSHUE
coOupatonieil JIMH3bI), OOOCHOBBIBaTH BHIOOp crocoba HU3MEpEeHUs
(M3MepuTeILHOTO IPUOOpPa)

1.11

IMPpOBOJAUTL HCCJICAOBAHUC 3aBUCHUMOCTE (bHSH‘ICCKI/IX BCJIIMYHUH C
HCIIOJIb30BAHUEM  IIPAMBIX HSMepeHHﬁ: IJIAHUPOBATh HCCIICAOBAHUC,




CaMOCTOSAITEJIbHO ~ COOMpaTh YCTaHOBKY, (UKCHUPOBATh pE3yJIbTaThl
NOJYYeHHOW 3aBHCHMOCTH (U3WYECKHX BEIMYMH B BHIC TaOJIUIU
rpauKoB, JeJ1aTh BHIBOJIbI IO PE3YJIbTATaM HUCCIIEI0BAHUS

1.12

HpOBOI[I/ITB KOCBCHHBIC I/IBMepeHI/Ifl (1)I/I3I/I‘-ICCKI/IX BCJIIMYUH: HJ'IaHI/IpOBaTB
U3MEpeHus, coOMpaTh SKCIEPUMEHTATbHYIO YCTAHOBKY M BBHITIOTHATH
I/ISMCPGHI/H[, CJ'IGI[}’?I HpCI{HO)KeHHOﬁ I/IHCTPYKHI/II/I, BBIYHUCIIATH 3HAYCHHC
BEJIMYMHBl M AHAJIM3UPOBATH IOJIYYEHHBIE PE3YJIbTaThl C YUYETOM
3aJJaHHOM MOTPEIIHOCTH U3MEPEHUMN

1.13

coOJrOaTh  MpaBWiia TEXHUKA 0Oe30macHOCTH mpu  pabore ¢
1a00paTOPHBIM 000PYI0OBAHUEM

1.14

pa3iu4yaTh OCHOBHBIC IPU3HAKU M3YYEHHBIX (DU3MYECKUX MOJENEeH:
MaTepuajgbHasi TOYKa, aOCOIIOTHO TBEPAOE TENO, TOYEUHBIM HCTOYHUK
CBEeTa, JydY, TOHKas JIMH3a, IUIaHETapHas MOJENlb aTOMa, HYKJIOHHas
MOJIEJIb ATOMHOTO si/ipa

1.15

XapaKTepu30BaTh NPUHLUIBI JACHCTBUS H3YyYEHHBIX NPUOOpPOB U
TEXHUYECKHUX YCTPOMCTB C OMOPOW HAa MX ONMMCAHHUS, UCIIONb3Ysl 3HAHUS O
CBOiicTBax (U3MUECKHX SBICHUH H HeoOXoaumble (U3NYECKUE
3aKOHOMEPHOCTH

1.16

UCIIOJIb30BaTh CXEMbI U CXEMaTUYHbIE PUCYHKU M3YYEHHBIX TEXHUYECKHUX
YCTPOHCTB, M3MEPUTENBHBIX MPHUOOPOB W TEXHOJOTUYECKHX IPOIECCOB
IOpU pPELIeHUH Y4eOHO-IIPAKTHYECKUX 3aj]jad, ONTHYECKUE CXEMbl MIJIs
NOCTPOCHHS N300paKEHHI B TNIOCKOM 3€pKaJie ¥ COOMPAIONICH JTMH3Ee

1.17

NPUBOJUTh  NPUMEPHl  (HaXOAUTh HWHPOPMAIMIO O  I[PHMEpax)
MPAKTHYECKOTO WCIONh30BaHMs (DU3UYECKUX 3HAHUN B TIOBCEIHEBHOM
JKU3HM JIJIs1 oOecrieueHrs O€30MacHOCTH MpU OOpaIieHuu ¢ MpuOopaMu u
TEXHHYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 3I0POBBS U COOIIIOJCHUS
HOPM 9KOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIICH cpelie

1.18

OCYILECTBIISATh TIOMCK MH(POpPMALUU (U3UYECKOTO COJEPKAHUA B CETH
WuTepHer, caMocToATENbHO (POPMYNHUPYsI TOMCKOBBIN 3aMpoc, HAXOIUTh
IyTH OTIPeNIeJICHUs IOCTOBEPHOCTH MOTYyYSHHON MH(POPMALIMK Ha OCHOBE
MMEIOIINXCS 3HAHUHU U IONIOJIHUTENIbHBIX HCTOYHUKOB

1.19

UCIIOJIb30BATh MPHU BBIMOJHCHUN YYEOHBIX 3a/IaHUi HAYYHO-TIOMYJISIPHYIO
AUTEepaTypy (U3NYECKOTO COJAEpKAaHMS, CIPABOYHbIE MaTEpHUAIbL,
pecypcebl cetu MIHTEpHET; BianeTh NpUEMaMU KOHCIIEKTUPOBAaHUS TEKCTA,
npeobpa3oBanus HHGOPMALIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO

1.20

co3/1aBaTh COOCTBEHHbBIC MUCHMEHHBIC M YCTHBIE COOOIICHHS Ha OCHOBE
UHQOPMALIMM W3 HECKOJBKUX HCTOYHUKOB (PU3MUECKOro cCoAepkaHus,
yOJIMIHO IIPEACTABIATh pe3ynbTaThl IIPOEKTHOMN WU
MCCJIEOBATEIbCKON AEATEIbHOCTH, IIPU ATOM I'PaMOTHO HCIOJIb30BaTh
U3YYCHHBI TOHATUHHBIA ammapar W3y4yaemoro pasjena (GU3uKd |
COIIPOBOKAATh BBICTYIUICHHE Ipe3eHTanuuel ¢ ydyéToM OCOOCHHOCTEH
ayIUTOPUU CBEPCTHUKOB

1.21

OpU BBINOJIHEHUH YYEOHBIX MPOEKTOB M HCCIEJOBaHUM (U3UUYECKUX
IPOIIECCOB PACHpPEAeNsaTh OOS3aHHOCTH B TPYINE B COOTBETCTBUH C
MOCTAaBJIEHHBIMM 3a/1a4aMH, CJIIEIUTh 32 BBINOJHEHUEM IUIaHa JEWCTBUUA U
KOPPEKTHPOBATh €ro, aJeKBaTHO OLIEHUBATh COOCTBEHHBIH BKIaa B
JEATEIIbHOCTh TPYIIIBI, BBICTPauBaTh KOMMYHUKaTUBHOE
B3aMMO/ICHCTBHE, MPOSIBIISSI TOTOBHOCTH pa3pemaTh KOHQJIUKTHI




HNPOBEPAEMBIE DJIEMEHTbBI COAEP)KAHUSA

7 KUIIACC

Kon Kon

IIpoBepsieMble 3J1eMEHTHI COIEPKAHUS
pa3jaena 3J1eMeHTa

®U3UKA U EE POJIb B IO3HAHUU OKPYXAIOIIEIO MHUPA

®usuka — Hayka o mpupoje. SBieHus npupoasl. Ousznueckue
11 SIBJICHUSI: MEXaHWYECKHE,  TEIUIOBBIC,  DJEKTPUUYECKHE,
MarHUTHbIE, CBETOBBIE, 3BYKOBBIC

Ousnueckue BENUYMHBL V3MepeHne (U3HYECKUX BEIUYHH.
1.2 duznueckue puOOPEI. [lorpemHocThb HU3MEPEHUH.
MexayHapoaHasi CUCTEMA €UHULL

ECTGCTBGHHOHay‘-IHHﬁ MCTOJ IIO3HAaHUA: Ha6J'II-OI[eHI/I€,

13 MMOCTAHOBKA HAYYHOTO BOMPOCA, BBIABMKCHHE THUIIOTE3,
IKCTICPUMEHT 1o MIPOBEPKE THUIOTE3, 00BsICHEHHE
1 HaOJII0/ITa€MOT0 SIBJICHUSI
14 Ornucanne PU3NIECKUX SABJICHUHN C TTOMOIIBIO MOJIEIICH

[IpakTrueckue pabOTHI:

N3mepenue paccTosHUM.

15 N3mepenne 00bEMa KUAKOCTH U TBEPOTO TEA.
Ornpezenenue pa3MepoB MaJIbIX TEJ.

N3mepenne TemmepaTypbl THpU  MOMOIIM  KHIAKOCTHOTO
TEPMOMETpA U JaTUHUKa TEMIEPATyPhI

ITEPBOHAYAJIBHBIE CBEJIEHNM O CTPOEHMU BEIIIECTBA

21 CrpoeHue BeliecTBa: aTOMbl M MOJIEKYJIBl, HX Ppa3MepBbl.
OnbIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BELLIECTBA

29 JIBmxenue wyactuil BemecTBa. CBsSI3b CKOPOCTH JIBMXKCHHS
4acTHIl ¢ Temrnepatypoid. bpoyHoBckoe nBuxenue, 1uddys3us

23 B3auMopeiicTBre yacTHUIl BEUIECTBA: IPUTSIKEHUE U
OTTaJKUBAHUE

ArperatHble COCTOSIHUS BEIIECTBA: CTPOCHUE T'a30B, KUIAKOCTEH
24 U TBEPABIX (KPUCTAUIMYECKUX) Tel. B3auMocCBSI3b MEXIy
CBOMCTBaMH BEILIECTB B PA3HBIX arperaTHbIX COCTOSHUSAX M UX
ATOMHO-MOJICKYJISIPHBIM CTPOSHUEM

2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUHN BOIBI

[IpakTuyeckue pabOTHI:

2.6 OrneHka AMaMeTpa aToMa METOJO0M PsIoB (C HCHOJIb30BAHUEM
¢dotorpaduii).




OnbITHI IO Ha6J'IIOI[eHI/IIO TCIUIOBOT'O paCIUPCHUA I'a30B.

OnpiTel MO OOHApYXKEHUIO JEHCTBUS CHJI  MOJIEKYJISIPHOTO
MPUTSKEHUS

JIBIDKEHUE U B3AMOJIEVICTBUE TEJI

3.1

Mexanuueckoe IBHKEHUE. PaBHOMEpHOE M HEPaAaBHOMEPHOE
JIBUYKEHUE

3.2

Cxopoctb. CpenHsisi CKOPOCTb IIPY HEPABHOMEPHOM JBUKECHHH.
Pacuét myTH 1 BpeMeHU JIBIKEHHS

3.3

SIBnenue uHepuuu. 3aKOoH MHEPLUMHU. B3aumoneiicTBue Ten Kak
MPUYMHA U3MEHEHUSI CKOPOCTH JBIKEHHUA Tell. Macca kak Mepa
WHEPTHOCTH TeJa

3.4

IInorHocTe BemecTtBa. CBSI3h IUIOTHOCTH C KOJHMYECTBOM
MOJIEKY B €IMHUIIE 00hEMA BEIIECTBA

3.5

Cuta Kak XapakTepUCTHKA B3aUMOACHUCTBHS Tel

3.6

Cuna ynpyroctu u 3akoH ['yka. M3aMepenue cuibl ¢ MOMOIIbIO
JUHAMOMeETpa

3.7

ﬂBJIeHI/Ie TATOTCHUA U CUJIA TSKCCTHU. Cyma TSI2XKECTH Ha ,upyrnx
wianetax. Bec Tema. HesecomocTh

3.8

Cuna tpenus. TpeHue CKOJIBKEHUS U TpEeHUe Nokos. TpeHue B
IIPUPOJIE U TEXHUKE

3.9

CnoxxeHue  Cuj, HaNpaBICHHBIX MO  OJHOM  MPSIMOM.
PaBHOpelicTBYIOIIAs CHII

3.10

[pakTuyeckue paboOTHI:

OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBMKEHHs (IIapuka B
AKHUJIKOCTH, MOJEIIN 3JIEKTPUUECKOr0 aBTOMOOUIIS U TaK Jajiee).
OmnpeneneHue cpefaHeld CKOPOCTH CKOJIBXKEHUs Opycka WIn
miapyuKa MO HaKJIOHHOM IuiockocTH. OmpezeseHue MIOTHOCTH
TBEpHOro tena. OIBITBI, AEMOHCTPUPYIOLIUE 3aBUCUMOCTH
pacTspkeHus (nedopMaliuu) NpPYKUHBL OT MPHIIOKEHHON CHIIBI.
OnbpITel, AEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI TPEHUS
CKOJIbKEHUSI OT Beca Tella W XapakTepa COINpPHUKACAIOUINXCS
IIOBEPXHOCTEU

3.11

@dusnuecKue SBICHUS B IPUPOJAE: IPUMEPHl JBH)KEHUS C
pa3IMYHBIMM CKOPOCTSMU B JKMBOM M HEXHMBOU IIPUPOIE,
JEUCTBUE CUJIBI TPEHUsI B IPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpoucTBa: TUHAMOMETP, MOAIIUITHUKHI

JIABJIEHUE TBEPJIBIX TEJI, )KUIKOCTEN 1 TA30B

4.1

Hasnenne TBEpaoro Tena. CrnocoObl  yMEHBIIEHHS U
YBEJIMYEHUS 1aBJICHUS

4.2

JlaBneHue Ta3a. 3aBUCHMOCTb JaBJeHHs raza OT 00bEMa,
TEMIEPATYPhI

4.3

Hepe;[aqa JAaBJICHUA TBépI[LIMI/I TCJIaMH4, X KUAKOCTAMU U ra3aMu.
3akoH Ilackanga. [TneBMaTHueckyue MalIuHbl

4.4

3aBUCUMOCTh JaBJICHUA KUJIKOCTH oT l"J'I}’6I/IHBI.




I'mapocratnueckuit  mapanokc. CooOmaroniyecs  COCyIbl.
anpaBanecxne MEXaHU3MBbI

Atmocdepa 3emsin u atmochepHoe paBneHue. I[IpuumHbI

45 CYIIECTBOBAaHHUS  BO3AYIIHOH  oOoyiouku  3emiu.  OmbIT
Toppuuennu. 3aBUCHUMOCTh aTMOC(EPHOrO JaBIEHHUSA OT
BBICOTHI HaJ] YDOBHEM MODSI

4.6 W3mepenune  atmochepHoro  naminenus. Ilpubopsr s
M3MEPEHHUs1 aTMOC(EPHOTO TABICHHS

47 JleiicTBUE XUAKOCTH M ra3za Ha IOIPYKEHHOE B HHX TEJO.
BrrTankuBatomiast (apxuMeioBa) cuiia. 3akoH Apxumena

4.8 [InaBanue ten. BoznyxomnnaBanue
[IpakTryeckue pabOTHI:
HccnenoBanue 3aBUCHUMOCTH Beca Tella B BOJE OT 00BbEMa
HNOTPYKEHHOM B KUAKOCTh dactu Tena. OmnpeneneHue
BBITAJIKUBAIOIIEH CHJIbI, EUCTBYIOLIEH Ha TEJO0, MOTPYKEHHOE

4.9 B KUAKOCTb. [IpoBepKka HE3aBUCUMOCTH BBITAIKUBAIOLIEN CHIIBI,
JEUCTBYIOIIEH Ha TEJIO B YKHJIKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOIIME 3aBUCHUMOCTb  BBITAJIKUBAIOIIEH CHIIBI,
JENCTBYIOLIEH Ha TEJO B )KMJIKOCTH, OT 00bEMa MOrpyKEHHOH B
KHUIKOCTh YacTM Tela W OT IUIOTHOCTH  JKUAKOCTH.
KoHncTpynpoBanue apeomerpa Wil KOHCTPYUPOBAHHE JIOAKU U
OIIpeeNIeHUE €€ rpy30M0abEMHOCTH

4.10 Odusnyeckue SBICHHUS B NPUPOJE: BIMSHHE aTMOC(hEepHOro
JIaBJICHUS HA )KUBOM OpraHu3M, IIaBaHUE PbIO
Texunueckue yCTpOWCTBA: cooOmarommecs COCy/ibl,

4.11 YCTPOMCTBO BOAOINPOBOJA, TMIPABIMUECKUN MIPECC, MAHOMETD,
06apoMeTp, BBICOTOMED, IMOPITHEBOI HACOC, APEOMETP

PABOTA, MOITHOCTDB, OHEPT U

5.1 Mexanunueckas pabota

5.2 MexaHnuyeckas MOIHOCTb

53 [IpocTble MeXaHU3MBI: pblYar, OJIOK, HAKJIOHHAs IUIOCKOCTb.
[IpaBuino paBHOBecHs pblyara

5.4 [IpumeHeHne npaBuiIa paBHOBECHS pblyara K OJI0Ky
«3on0Toe mpaBuiao» MexaHuku. Koadduuument mnonesnoro

5.5 JIecTBUS MeXaHu3MOB. IIpocTele MeXaHuW3Mbl B OBITY U
TEXHHUKE

5.6 IloTeHnnanbpHas SHEPTUU TENA, HOJHATOTO HaJ 3eMIIEH

5.7 Kunernueckas sHeprus

58 Ilonnas MexaHuueckas OdHEprus. 3akOH H3MEHEHHA U
COXpaHEHMsI MEXaHUUECKON SHEPTUU
[IpakTtuyeckue paboTHI:

5.9

Onpenenenrie pabOThl CWJIBI TPEHUS TMPU PABHOMEPHOM
JBIDKEHUM  TejJa 1O  TOPU3OHTAIBHOM  MOBEPXHOCTH.




HccnenoBanue ycinosuil paBHoBecus pbruara. Mzmepenue KIIJ|
HaKJIOHHOM  IUIOCKOCTH. M3ydeHume 3akoHa  COXpaHEHUS
MEXaHUYECKON SHEPTUU

5.10 duznueckue sIBJIEHUS B IPUPOJIE: PblUark B TeJie YeIOBEKa
TexHnueckue YCTPOWCTBA: pblyar, [TOJABH>KHBIN b3

5.11 HEMOJBIWKHBIA  OJIOKM, HAKJIOHHAs IUIOCKOCTb, MPOCTHIE
MEXaHU3MBI B OBITY

8 KJIACC
Kon Kon
IIpoBepsieMble 3J1eMeHTHI COEPKAHUS
pasaeJa 3JIeMeHTa
TEIUJIOBBIE ABJIEHU A

OCHOBHBIE TOJOXEHHUSI MOJEKYISIPHO-KUHETUYECKON TEOpUU

6.1 CTpoeHMs BeniecTBa. Macca M pa3mepbl MoJeKyld. OIBITHI,
MTOATBEPKIAIOIINE OCHOBHBIE MIOJIOKEHUS
MOJIEKYJIIPHOKMHETHUECKON TEOpUH

6.2 Mopenu TBEPAOTO, XUAKOTO W Ta3000pa3HOTO COCTOSHUUN
BemecTBa. Kpucrannmdyeckue u amopdHbie Tena

6.3 OObsicHEHHE CBOWCTB Ta30B, >KUIKOCTEM M TBEPIBIX TeJl Ha
OCHOBE MOJIOKEHUH MOJIEKYISIPHOKMHETUYECKON TEOpUHU

6.4 CmaunBaHUe U KaMWJUISIPHBIC SBIICHHS

6.5 TermioBoe paclIUpEHHE U CKATUE

6.6 Temnepatypa. CBsi3b TEMIIEpaTypbl CO CKOPOCTBIO TEIJIOBOTO
JBUYKEHUS YACTHI]

6.7 Buytpennsis  sHeprus. CrnocoObl HW3MEHEHUsS BHYTpPEHHEH
SHEPruu: TEIJIONEpeaaya U COBEpIIEHNE pPabOThI

5 6.8 Buner  Temonepenauu:  TEIJIONPOBOAHOCTb,  KOHBEKIIMS,

U3JIy4CHHE

6.9 KonuyecTBo TemnoTsl. Y aenbHas TEINIOEMKOCTD BEILIECTBA

6.10 TemnooOMeH U TEIIOBOE paBHOBECUE. YpPaBHEHUE TEIIOBOTO
OanaHca

6.11 [InaBeHre © OTBEpPAECBAHME KPUCTAUIMYECKHX BEIIECTB.
VY nenbHas TemioTa riaBIeHUs
[MapoobpazoBanne u koHaeHcamus. Vcnapenuwe. Kumenwe.

6.12 VY nenvbHas TEIJI0Ta napooOpa3zoBaHusl. 3aBUCHUMOCTh
TEeMIepaTypbl KUIIEHUSI OT aTMOC(EPHOTO TABICHHS

6.13 BrnaxHocTs Bo3qyxa

6.14 OHeprus TOIIMBa. Y IeJbHas TEIJI0Ta CrOpaHust
[Mpunnuner pabotsl TeruoBblx aurateneit KIIJ teruoBoro

6.15 nBuratens. TermsoBble JABUTATEeIM M 3allUTa OKPYXKarollen
cpenbl

6.16 3aKOH COXpaHEHHMS] W TIPEBpAIICHUS DSHEPTHH B TEIUIOBBIX
rporeccax




[TpakTuueckue paboOTHI:

OnpiTel MO OOHApPYXEHHIO JAEWCTBUA CHUII MOJEKYISIPHOTO
MIPUTSHKEHUSI.

OnbITHI 1O BBIPAIIMBAHUIO KPUCTAJUIOB TOBAPEHHON COJM WJIH
caxapa.

OnpITel 1O  HAOMIONEHHWIO TETUIOBOTO PACIHIMPEHUS Ta30B,
KUJKOCTEN U TBEPIBIX TEIL.

Onpez[eneHI/Ie JAaBJICHHA BO3yXa B OaJIoHe iIpuaa.

OMNBITB, TEMOHCTPUPYIOIIME 3aBUCUMOCTh JAaBJICHUS BO3TyXa
oT ero o0bEMa ¥ HarpeBaHUS WM OXJIAXKICHUS.

[TpoBepka runore3pl JIMHEWHON 3aBUCUMOCTH JJIMHBI CTOJIOMKA

6.17 AKHUJIKOCTU B TEPMOMETPUYECKON TPYOKE OT TEMIIEPATYPHI.
HaGmronenne w3MeHeHUss BHYTPEHHEW »HHEpruM Teja B
pe3ynbTaTe Teronepeaadn u padoThl BHEITHUX CHIL.
HccnenoBanue sBICHHS TEIIOOOMEHa TMPU CMEIIMBAHHUH
XOJIOZHOW U TOpsiYe BOJBI.

OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJYYEHHOIO BOAOW IpH
TEII000MEHE C HAarpeThIM METAJUTMYECKUM LIUIHHIPOM.
OnpeneneHne yaeabHOW TeMIOEMKOCTH BEIIECTBA.
HccnenoBanue npoiecca uCapeHus.

OmnpeneneHre OTHOCUTENBHOMN BIaKHOCTH BO3yXa.
OrnpeeneHue yAaeabHOU TEIJIOTHI TUIABICHHUS JIbJIA.
®u3nuecKue ABJICHUS B IPUPOE: NOBEPXHOCTHOE HATSKEHUE U

6.18 KanWUISIpHbIE SIBICHUS B MPUPOJE, KPUCTAUIBI B MPUPOJE,
nznyyenue ComHIa, 3aMep3aHHe BOJOEMOB, MOPCKHE OpHU3bI;
o0pa3oBaHUe POCHI, TYMaHa, HHEs, CHETa.

TexHuueckue YCTPOWCTBA: KaluJUISIPBI, MPUMEPHI
WCIOJIb30BAaHUS KPUCTAIUIOB, KUAKOCTHBIM TEPMOMETP, NaTUYUK
6.19

TEMIIEpaTypbl, TEPMOC, CUCTEMa  OTOIUIEHUS  JIOMOB,
TUTPOMETPHI, TICUXPOMETp, IMapoBas TypOHWHA, JBHUraTeib
BHYTPEHHETO CTOPAHHS.

OJIEKTPUYECKUE N MAT'HUTHBIE ABJIEHMA

7.1

Onexktpuzanus Ten. [[Ba poja 3IeKTpuYecKuX 3apsi0B

7.2

Bzaumoneiictue 3apskeHHBIX Tell. 3akoH KynoHa (3aBUCUMOCTh
CHJIbI B3aUMOJICICTBHUS 3apsKEHHBIX TEJ OT BEJTMUMHBI 3apsiioB U
paccTOSIHUSI MEXK/1Y TEJIAMH)




SJICKTpI/ILICCKOG ITOJIC. HaHpH)I(éHHOCTL OJICKTPHUYCCKOI'O ITOJIA.

7.3 [MpuHnun  cymeprno3unMu  AJCKTPUYECKUX  mojed  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn ANEKTPUIECKUX 3aps110B. DneMeHTapHbIN

7.4 anexktpuueckuii 3apan. Ctpoenue aroma. IlpoBoanuku u
JTUDJICKTPUKHU

7.5 3aKOH COXpaHEHUs IEKTPUUECKOTO 3apsiaa

7.6 DIIeKTPUIECKUI TOK. VYcenoBus CYIIIECTBOBAHUS
AIEKTPUUYECKOT0 TOKA. FICTOUHHUKHN MOCTOSIHHOTO TOKa

7.7 JleficTBHUSI DJIEKTPUYECKOTO TOKa (TEIJIOBOE, XHUMHUYECKOE,
MarHuTHOE). DIEKTPUUECKHIA TOK B JKUJKOCTSIX U ra3ax

7.8 Onextpuueckas nemnb. Cuia Toka. DIeKTpUIeCcKoe HallpsHKeHNe

7.9 ComnpoTuBieHHe TPOBOJHUKA. YJIETbHOE CONPOTUBIICHUE
BelecTBa

7.10 3akon Oma 1t yyacTKa Lenu

7.11 [TocnenoBarenbHOE M MapalIeIbHOE COCTMHEHUE TPOBOJHUKOB

712 Pabora u MOIIHOCTH ANEKTPUUECKOTO TOKa. 3akoH JDkoyms —
Jlenna

7.13 DIIEKTpUUYECKHUE TIENMU U MOTPEOUTENTN IICKTPUUECKON IHEPTUU
B ObITy. KOopoTKoe 3aMbIkaHue

7.14 ITocTostHHEBIC MAaTrHUTBHI. BzaumopelictBue MOCTOSHHBIX
MAariuToB

7.15 MaruutHoe mone. MarHuTHOE Hoj1€ 3eMIIM U €r0 3HAYEHUE UL
JKU3HU Ha 3emie

7.16 Oneir Opcrena. MarHuUTHOE TMOJ€ AJIEKTPUYECKOTO TOKa.
[IpuMeHeHre 3IeKTPOMarHuToOB B TEXHUKE
JlelicTBM€ MArHUTHOTO TIOJSI HA TNPOBOJHUK C  TOKOM.

7.17 DIJIEKTPOABUTATENb  MOCTOSHHOrO  TokKa.  Mcmosib30BaHUE
JJIEKTPOJBUIaTellel B TEXHUYECKUX YCTPOMCTBAX M Ha
TPaHCTIOPTE

7.18 Onbitel @apanesi. SBiaeHUE 3JIEKTPOMATHUTHOM HHIYKLHUU.
[TpaBuiio Jlenua
OnektporeHepatop. CrnocoObl TMONY4EHHUS AICKTPUUECKOM

7.19 SHEPTHH. DJEKTPOCTAHIIMM Ha BO30OHOBJISIEMBIX HCTOYHHUKAX
SHEPIUu
[TpakTruueckue pabOTHI:
OMnbITH 110 HAOJIOACHUIO AJIEKTPU3ALUN TeT UHAYKIIMEH U TIpU
CONPUKOCHOBEHUH.

7.20

HccnenoBanue geiicTBus SJICKTPHUYCCKOTI'O IIOJII Ha IPOBOAHUKN
" JUDJICKTPUKH.

COopka u nmpoBepka pabOThI AJTCKTPUUECKON IETH MOCTOSHHOTO




TOKA.
W3mepeHne U peryiaupoBaHUe CUIIbI TOKA.
N3mepenne u perynupoBaHie HAMPSHKCHHMS.

HccnenoBanne 3aBUCUMOCTH CHJIBI TOKA, MIYIIETO 4epes
PE3UCTOpP, OT COMPOTUBJICHUS PE3UCTOpPA W HANPSDKCHUS Ha
pesucrope.

OnpIThl, AEMOHCTPUPYIOIIME 3aBUCUMOCTb 3JIEKTPUYECKOTO
COIIPOTHBIICHUsS] IPOBOJHUKA OT €ro JJIMHBI, IUJIOIIAIU
HONIEPEYHOr0 CEUEHMs] U MaTepHala.

IIposepka IpaBuiia CIIOKEHMSI HaIpPsKEHUN npu
MOCJIEIOBATENIbBHOM COEIMHEHUU ABYX pe3ucTopoB. [IpoBepka
IpaBWwia JUisl CWJIbl TOKAa IpH MapajuleJIbHOM COEAMHEHUU
pesuctopoB. OrmpeneneHue paboOThl 3IEKTPUUECKOrO TOKa,
uaymero  yepes  pesuctop.  OmpeneneHUe  MOIIHOCTH
JJEKTPUYECKOTO  TOKa,  BBIACISIEMOW  Ha  PE3HUCTOpE.
HccnenoBanne 3aBUCUMOCTM CHJIBI TOKa, MJIYLIErO Yepe3
JIaMIO4YKy, OT HampsbkeHus Ha Hel. Omnpenenenue KIIJI
HarpeBaressl. VccnenoBaHMe MAarHUTHOTO —B3aUMOJEWUCTBUS
MOCTOSIHHBIX ~ MAarHuToB. M3ydeHWe  MAarHUTHOrO  MOJIA
MIOCTOSIHHBIX MAarHUTOB NpPU UX OOBEIUHEHUH U Pa3JeICHUU.
HccnenoBanue AeiCTBUS 3JEKTPUUYECKOIO TOKA Ha MATHUTHYIO
cTpenKky. ONBITbI, IEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIbI
B3aUMOJICHCTBUS KATYIIKMA C TOKOM M MarHuTa OT CHJIbI TOKa U
HalpaBJI€HUs TOKa B Karymke. [3ydeHume peicTBus
MarHUTHOTO I10JI Ha MPOBOJHUK ¢ TOKOM. KoHCTpynpoBanue u
n3ydeHue paboTel dnekTpoxsuratens. Msmepenme  KITJ]
AJEKTPOABUIaTEIbHON YCTAaHOBKHU. OMBITHI IO HCCIIEIOBAHUIO
SBJIGHUS  AJIEKTPOMAarHUTHOM  MHIAYKIUH:  HCCIIEJJOBaHHE
M3MEHEHU 3HAUYCHUsI U HANPaBJICHUS UHIYKIIMOHHOTO TOKa

7.21

dusnyeckue SABICHHUSA B mpupoac: BJICKTPUYCCKUEC SABJICHHSA B
aTMocdepe, 3IEKTPUYECTBO >KUBBIX OPraHM3MOB, MarHUTHOE
nosie 3eMiH, JApei¢ MONIOCOB, POJib MAarHUTHOTO MOJS JJist
JKHM3HHU Ha 3eMHC, MOJISIPHOC CUSAHUC

7.22

TexHuueckne  yCTpOMCTBa:  JJEKTPOCKOM,  amIepMeTp,
BOJITMETP, PEOCTaT, CYETYUK DIEKTPHUUECKOH DHEPTHH,
AJIEKTPOOCBETUTEILHBIE puOOpHI, HarpeBaTeIIbHEIC
ANEKTPOIPUOOPHI (mpumepsl), 3JIEKTPUUYECKUE
MPeIOXPaHUTEIH, JJIEKTPOMATHUT, JJICKTPOABUTATEITH
MOCTOSIHHOTO TOKa, TeHEPaTOp MOCTOSHHOTO TOKa




9 KUIIACC

Kon Kox
[IpoBepsieMble 37IEMEHTHI COJIEpKAHUS
paszena 3JIEMEHTa
MEXAHUWYECKUE ABJIEHUA

8.1 Mexannueckoe ABwkeHue. MarepuanpHas Touka. Cuctema
OTCYETA

8.2 OTHOCUTENBHOCTh MEXaHUYECKOTO JIBHIKEHUSI

8.3 PaBHOMEpHOE MTPAMONMHEITHOE TBUKEHHE

8.4 HepaBHoMepHOe mpsiMonuHeNiHOe JBWXeHHE. CpenHsas H
MTHOBEHHAsl CKOPOCTb TeJla P HEPABHOMEPHOM JIBUKEHUU

8.5 Yckopenue. PaBHOYCKOpEHHOE MPSAMOIMHENHOE JIBH)KEHHE

8.6 CBoOoguoe nmagenne. OnbITe! [ anunes
PaBHOMEpHOE NBMXKEHME MO OKpYXHOCTH. [lepron m yactora

8.7 oOparnieHus. JIuneitnas " yrijioBas CKOpOCTH.
[{leHTpOoCTpEMUTENIBHOE YCKOPEHHE

8.8 Ilepssriit 3akoH HeroTOHA

8.9 Bropoii 3akon Herotona

8.10 Tperuii 3akoH HeroToHa

8.11 [TpyuHIMTI Cynepno3UIIMU CHTT

8 8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 Cwiia TpeHus: cujla TPEHUSI CKOJBKEHUS, CUJla TPEHHS TIOKOS,
JIpyrue BUJIbl TPEHUS

8.14 Cwia TSOKECTH M 3aKOH BCEMHUPHOTO TATOTEHHUS. Y CKOpPEHHUE
CBOOOTHOTO MAJCHUS

8.15 JBuxenne mnnaHer Bokpyr Connua. IlepBas kocmuueckast
ckopocTb. HeBecoMOCTb U neperpy3ku

8.16 PaBHOBecue mMaTepuaabHOU TOUKUA. AOCONIOTHO TBEPIOE TETO

8.17 PaBHOBecue TBEPAOro Tena ¢ 3aKpEIIEHHON OCBIO BPAIICHUS.
MowmenT cuibl. LleHTp TskecTu

8.18 Nmnynbsce Tena. M3menenne umnyinbca. UMmynbe cuiibl

8.19 3aKOH COXpaHEHUs UMITYJIbCA

8.20 PeakTuBHOE IBUXKEHUE

8.21 Mexannueckast paboTa ¥ MOIIHOCTh

8.22 PabGora cun tspxkectu, ynpyroct, TpeHus. CBS3b SHEPTUU U
paboThI

8.23 [loTenmanpHast SHEPrus Teja, MOAHATOTO HAJ MOBEPXHOCTHIO
3emuu

8.24 [loTeHmanbHast SHEPTUSI CKATON MPYKUHBI




8.25
8.26

Kunetnueckas sHeprus. Teopema 0 KHHETUYECKOM SHEPTUU

3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPTUU

8.27

[IpakTryeckue padboOTHI:

OmnpeneneHne cpeaHe CKOPOCTH CKOJNBXKEHHUS Opycka WId
JIBIDKCHUSI IIapHUKa IO HAKJIOHHOHM IIockocTH. OmnpeneneHue
YCKOpPEHHUsl Teja TMpU PABHOYCKOPEHHOM JBUXKEHUU 10
HaAKJIOHHOH TNIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH IYTH OT BPEMEHU TPHU
PaBHOYCKOPEHHOM JIBIDKEHUU 0€3 HauaabHON CKOPOCTH.
[IpoBepka rumnoTe3bl: €ciau Mpu PaBHOYCKOPEHHOM JIBUKEHUU
0e3 HavaJbHON CKOPOCTH IyTH OTHOCATCSI KaK PsJl HEUETHBIX
YhCel, TO  COOTBETCTBYIOIIME TMPOMEKYTKH  BPEMEHU
OJIMHAKOBEI.

HccnenoBanue 3aBUCUMOCTH CWJIBI TPEHHSI CKOJIBXKEHHUS OT
CHUJIBI HOpMaJIbHOTO aaBieHus. OmnpenencHue kKoddduimeHnrta
TpeHUsi CKoJbxkeHus. OmnpeneneHue KECTKOCTH MPYKUHBL.
Onpenenenne pabOTBI CHIBI TPEHHS TIPH PABHOMEPHOM
JNBIDKEHUM  Tella MO  TOPU3OHTAJIBHOW  TOBEPXHOCTH.
Omnpenenenre padOThl CUJIBI YIIPYTOCTH TIPH MOIBEME T'py3a C
HCIIOJIb30BAaHMEM HEIIOIBMIKHOTO U MTOABIIKHOIO OJIOKOB

8.28

dusnyeckue SABICHUA B npupoac: MpPHUIHMBBEI W OTIIMBBEI,
JABUXKCHUC IJIaHET ConHeuHolI CHUCTCMBI, PCAaKTUBHOC
JBMKCHUC )KHUBBIX OPraHUu3MOB

8.29

TexHudeckne yCTpPOWCTBA: CHUIAOMETP, NAaTYUKH II0JIOKECHUS,
PaCCTOSIHUSA U YCKOPEHHSI, PAKEThI

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

91 KonebGarenbHoe nBukeHue. OCHOBHBIE  XapaKTEPUCTUKU
KoJIeOaHMH: TepHO/, YacTOTa, AMILIUTY 1A

9.2 MareMaTtnueckuii M TNpPYKHHHBIA MasTHUKU. [IpeBpaiueHue
HHEPI'UU IpHU KOJIeOaTEIbHOM JIBHKEHUH

93 3aryxaomue  KojeOaHud.  BbIHyXIeHHble — KoJeOaHMUs.
Pe3onanc
Mexannyeckre BOJHBL. CBOMCTBA MEXaHUYECKHUX  BOJIH.

9.4 [IpononbHBIE M TOTIEpEYHbIE BOJIHBL. [[11HA BOJIIHBI U CKOPOCTH
e€ pacrpocTpaHeHHs. MexaHN4ecKue BOJIHBI B TBEPIOM TeEJe,
CEHCMHMYECKHUE BOJIHBI

9.5 3Byk. [')pomKkoCTb 1 BbICcOTa 3ByKa. OTpa)keHue 3ByKa

9.6 Hudpas3Byk U yIbTpa3Byk
[TpakTuueckue pabOTHI:
Onpenenenune YaCTOTEI u nepuoja KoJIeOaHuit
MaTEMaTHYECKOI0 MasiTHUKA.

97 OnpeneneHre 4acTOThl W TEpUOaa KOJIEOAHUN MPYKHHHOTO

MasiTHUKA
Hccnenosanue 3aBUCHUMOCTH nepuoaa Kosie0aHuit
MOJBEIICHHOTO K HUTHU I'py3a OT AJuHbl HUTH. WcciaenoBanue
3aBUCHUMOCTH IE€pUoJa KOJeOaHUH MPY>KMHHOTO MasiTHHKA OT
Macchl rpy3a. IlpoBepka HE3aBUCHMOCTH Nepuojia KojeOaHuH




rpy3a, MOABEHIEHHOTO K HUTH, OT MacChl Ipy3a U KECTKOCTHU
pyXHuHbI. M3MepeHne yckopeHusi cBOOOIHOTO Ma/IeHUs
@usnyeckue SABIEHUS B IPUPOAE: BOCIPUATHUE 3BYKOB

9.8 KUBOTHBIMH, 3€MJIETPSCEHUE, CEICMUYECKHE BOJIHBI, IlyHaAMH,
X0

9.9 TexHuueckue YCTPOMCTBA: 3XO0JIOT, HCIIOJIb30BAHUE
yIIbTpa3ByKa B OBITY U TEXHUKE

DJIEKTPOMATHUTHOE TIOJIE YU DJIEKTPOMAT'HUTHBIE BOJIHBI

10.1 ONeKTpOMarHUTHOE  Moje.  DJIEKTPOMArHUTHBIE  BOJIHBI.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH

10.2 [Ikaa 351eKTPOMAarHUTHBIX BOJIH

10.3 OnexkTpoMarHuTHas —npupoga cBeta. CKOpOCTb  CBETA.

10 BonHoBBIE cBOICTBa CBETA

[TpakTruueckue pabOTHI:

10.4 N3yyeHue CBONCTB 3JIEKTPOMArHUTHBIX BOJH C IOMOILBIO
MOOUIIBHOTO TeIepoHa

10.5 Ousnyeckue SIBICHUS B MpHpoOJE: OHOJIOrHYecKoe AeicTBHE
BUJAMMOTO, YIBTPA(HUOIETOBOTO U PEHTTEHOBCKOTO M3IIyUeHHUH

10.6 Texnuueckue yCTpoiicTBA: HCIIOJIb30BaHUE
AJIEKTPOMAarHUTHBIX BOJIH JIJIsl COTOBOM CBS3H

CBETOBBIE ABJIEHUSA

111 JlyueBast monienb cBeTa. VICTOUYHHUKY CBETa

11.2 [IpsimonmHeHOe pacpocTpaHeHHE CBETa

11.3 Ortpaxenue cBera. [mockoe 3epkano. 3aKOH OTpaKEHUS CBETA

11.4 [Ipenomnenue cBera. 3akoH npeinomieHus cBeta. llomHoe
BHYTpPEHHEE OTpa’kKeHUE CBETA

115 JInnza. Xop ny4yen B TuH3e

11.6 OnTtuueckast cucrema  (oroamnmnapata, MHUKpPOCKONAa U
TeJIeCKona

11.7 I'ma3  kak  onTudeckas  cucrema.  biaumszopykocte W

11 JaIbHO30PKOCTh

11.8 Pasznoxxenne Oenoro cera B crnekTp. OnbiTel HploToHA.
CrnoxeHue ceKTpajabHbIX LIBETOB. J(Ucnepcus cBeTa
[IpakTHyeckue padboThI:
HccnenoBanue 3aBUCUMOCTH YIJla OTPaKEHUSI CBETOBOTO JIyda
OT yrja MaJieHusl.
H3ydeHne XxapakTepUCTUK U300pakeHUs MpeMeTa B IIIOCKOM
3epKaie.

11.9 ###Par#t#lccnenoBanne 3aBUCHMOCTH  yIJIa TPEIOMIICHUS
CBETOBOr0 Jiyya OT yIJIa MaJEHUS Ha TPaHULE «BO3AYyX —
CTEKJIION.
[Tonmy4yenune n300pa>keHMIA ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenuie (OKYCHOTO PAcCTOSHUSL M ONTHYECKOW CHIIBI
COOMPAFOIIEH JTNH3HI.
OMnbITH MO Pa3IOKEHUIO OEJIOro CBeTa B CIIEKTP.




OneITl 1O  BOCHPUSTHIO 1IBETAa NPEIMETOB MpPU  HUX
HAOJIFOICHUH Yepe3 IIBETOBBIC (DMITHTPHI
®duznueckue siBneHus B npupoae: 3atMenust Connna u JIyHsl,

11.10 [[BETa TEJ, ONTHYECKUE SBJICHUS B atMmocdepe (mBeT HeOa,
pedpaxius, pagyra, MUPax)

11.11 TexHuuecknue YCTpOWCTBA: OYKH, MEPUCKON, (oToammapar,
ONTHUYECKUE CBETOBO/IBI

KBAHTOBBIE ABJIEHUA

121 Onwitel Pe3epdopna u rmuranerapHas Mozenb aToma. Mojemnb
aroma bopa

12.2 Hcnyckanne W TOrJOLIEHHE CcBeTa aroMoMm. KBaHTHL
JInHenyaTele CIIEKTPbI

12.3 PangnoaktuBHOCTh. Anb(da, 6eTa- 1 TaMMa-u3TydeHHS

12.4 Crpoenue aromHoro sjapa. HykjgoHHass Mopenb aTOMHOTO
anpa. Mzoromnsl

125 PagnoaxktuBHble  mpespamienud. llepuox  momypacmana
ATOMHBIX SIZIEP

126 SnepHble peakuuMu. 3aKOHBI COXPAHEHUS 3apsIOBOTO U
MacCOBOI'0 YUCEI

12.7 DHeprus CBsI3u aTOMHBIX si7iep. CBA3b MAacChl U SHEPTUU

12 12.8 Peakuuu cunteza u nenenus sgep. VCTOYHUKHM 3SHEpruun

CoHIta 1 386311

12.9 SnepHas sHepretuka. JleMCTBHE paJMOAKTUBHBIX HW3IIYYEHUU
Ha KUBbIC OPTaHU3MBbI
[TpakTryeckue paboOTHI:
Habro1eHre CIUTONIHBIX U JIMHEHYAThIX CIIEKTPOB M3JTYUCHUSI.

12.10 HccnegoBanue TpPEeKOB: HM3MEPEHHUE SHEPrUM YACTULIBI 110
TOPMO3HOMY TIyTH (110 poTOorpadusm).
H3MepeHnue pagroakTUBHOTO (oHA
O®usznueckue  ABJICHUS B IIpUpOAE: €CTECTBEHHBIN

1211 pPaAMOAKTUBHBIN (OH, KOCMUYECKHE Jy4H, PaAHMOAKTUBHOE
M3IIy9CHHE TPUPOIHBIX MUHEPAJIOB, ACHCTBUE PAINOAKTUBHBIX
M3JIy4€HHUI Ha OPraHU3M YeJIOBeKa

12.12 TexHu4ecKkrne YCTpPOWCTBA: CHEKTPOCKOIN, WHIWBHUIYaTbHBIN
JI03UMETp, kKamepa Bunbcona




IPOBEPSIEMBIE HA OI'D 110 ®U3UKE TPEEOBAHUS K
PE3YJbTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJILHOM
MPOI'PAMMBI OCHOBHOI'O OBLIET'O OBPA3OBAHUSI

Kon
NMPoBEPSIEMOro
TpeOOBaHMS

IIpoBepsiemble TpedOBaHUS K NPeIMETHBIM pe3yJibTaTam
0230BOr0 YPOBHSI OCBOCHHS OCHOBHOI1 00pa3oBaTe/ILHOI
NPOrpaMMbl OCHOBHOI 0 0011ero odopasosanusi Ha ocuose ®I'OC

[lonnmanue  ponu  (U3WKK B HAYYHOW  KapTHHE  MUDA;
c(hOpMUPOBAHHOCTh 0A30BBIX MPEJCTABICHUN O 3aKOHOMEPHOU CBSI3H U
M03HABAEMOCTH SIBJICHUI MPUPOJBI, O POJIU SKCIIEpUMEHTa B (pusmke, o
cucteMooOpa3syromieii poinu (PU3WKKM B pa3BUTUM ECTECTBEHHBIX HAYK,
TEXHHUKHU U TEXHOJIOTHA, 00 3BOTMIONNU (PU3NUECKUX 3HAHUN U UX POJIH B
LIEJIOCTHOM €CTECTBEHHOHAYYHOW KapTHHE MHPA, O BKJIAJEC POCCHMCKHX
U 3apyOeXHBIX YU€HBIX-(U3MKOB B pa3BUTHE HAYKH, OOBICHEHUE
MIPOLIECCOB OKPYKAIOLIETO MUPA, Pa3BUTHE TEXHUKU U TEXHOJIOTUI

3HaHMS O BHJIaX MaTepuu (BEIIECTBO U IMOJIE), O ABMKCHUU KaK CIIOco0e
CYLIECTBOBAHUS MaTE€pHUH, 00 aTOMHO-MOJIEKYJISIPHON TEOPUH CTPOEHUS
BEIIECTBA, O (PU3MUECKOMN CYNTHOCTH SBICHUI MPUPOIbI (MEXaHMUYECKUX,
TEIUIOBBIX, JJICKTPOMArHUTHBIX M KBAaHTOBBIX); YMEHHE pa3IU4yaTh
SIBJICHUS TI0 ONTUCAHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OIBITOB,
JEMOHCTPUPYIOIIUX  JaHHOEe  (U3MYECKOE  SIBICHHUE;  YMEHHE
pacmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MUYECKUX SBICHUH B
OKpY>KaIoIlleM MUPE, BbIIEIS UX CYIIECTBEHHBIE CBOICTBA (ITPU3HAKHU)

BJ'IaI[CHI/IC OCHOBaMHM IIOHSATHHHOTO arrapara 1 CUMBOJIMYCCKOI'O SA3bIKa
(1)I/I3I/IKI/I H HUCIOJB30BAHUC HUX IJId PCIICHHUA y‘Ie6HI)IX 3aaa4; yMCHHUC
XapaKTCpPU3oBaTh CBOMCTBA TCII, (I)I/I3I/I‘-ICCKI/IC SABJICHUSA W TIPOLECCHI,
HCITOJIB3Ys beHJIaMeHTaJ'IBHI)Ie N OMIIUPHUICCKUEC 3aKOHBI

YMeHue OMMChIBaTh W3YYEHHBIE CBOMCTBA Tel M (PU3UUECKUE SBICHUS,
UCTONb3Ysl GPU3NYECKHUE BEINUHUHBI

Bnagenne ocHOBaMHM METOJOB HAaydyHOIO TIIO3HAHMS C  y4ETOM
coOo/IeHnsT TpaBmil OE30MacHOTO TpyAa: HaOMoIeHHEe (PU3NYECKUX
SBJICHUM:

YMEHHE CAMOCTOSITENIbHO COOMPATh HKCIEPUMEHTAIbHYIO YCTAHOBKY U3
JaHHOTO Habopa 000pyJOBaHUS MO0 MHCTPYKIUH, OMCHIBATh X0/ OIbITa
U 3aIKChIBATh €r0 Pe3yJbTaThl, GOPMYIMPOBATH BBIBOBI;

IPOBE/ICHUE MPSAMBIX U KOCBEHHBIX M3MEPEHHMH (PU3NYECKUX BEITUYUH:
yYMEHUE  IUIAHUPOBaTb  M3MEPEHUs, CAMOCTOSTEIBHO  CcOOMpPAaTh
HKCHEPUMEHTAJIBHYIO YCTAHOBKY 110 MHCTPYKIMH, BBIYUCIISATH 3HAUCHUE
BEJIMYMHBl M AaHAJIM3UPOBATh IIOJyYCHHBIE PpE3yJbTaThl C Y4ETOM
3aIaHHOM ITOTPELIHOCTH PE3YJIbTATOB U3MEPEHU;

IIPOBEICHUE  HECJIOXKHBIX  AKCIEPHUMEHTAJIbHBIX  HCCIIEJOBaHUl;
CaMOCTOSITENIFHO ~ COOMpaTh  JKCIEPUMEHTANbHYIO  yYCTAaHOBKY H
IIPOBOJUTH MCCIEIOBAHUE 110 MHCTPYKLUH, MPEACTABIATH MOJy4YCHHbIE
3aBUCUMOCTH (U3MYECKUX BEJIWYMH B BHJAE TabmuI © rpadukos,
YUUTBIBATh  IMOTPELIHOCTH, JeJaTh BBIBOABI IO  pe3yibTaTaM
UCCIIEI0OBaHUS

Ilonumanne XapaKTePHBIX CBOMCTB bu3nvecKux Mozeneun




(MaTepuanbHas TOYKa, AOCOJIIOTHO TBEPJOE TEJIO, MOJENU CTPOCHUS
ra3oB, >KMAKOCTEM MW TBEPIABIX TeJ, IUIAHETApHasT MOJEIb aToMa,
HYKJIOHHasi MOJIEJb aTOMHOTO $/ipa) M yMEHHE TNPHMEHSTh HX JUIs
00BsSICHEHUS (PU3MUECKUX MIPOIIECCOB

YMeHue 00bsSICHATh (PU3UUECKUE MPOLIECCHl U CBOMCTBA TEJ, B TOM YHCIIe
U B KOHTCKCTC chyaum”I IMPAKTUKO-OPUCHTUPOBAHHOI'O XapaKTcpa, B
YaCTHOCTH, BBISABJISITH IPUYUHHO-CIEACTBEHHBIE CBSI3U M CTPOUTH
OOBSICHEHUE C OMOPOI Ha M3y4YEHHbIE CBOWCTBA (PM3WYECKUX SIBJICHUI,
¢du3nuecKknue 3aKOHbI, 3AKOHOMEPHOCTH U MOJETU

VYMmenue pemate pacu€THble 3amaud (Ha Oasze 2 — 3 ypaBHEHHN),
UCHOJb3Ys 3aKOHBI U (POPMYJIbI, CBSI3bIBaIOIIUE (PU3MUECKUE BEITUUUHBI,
B YAaCTHOCTH, 3alMCbIBATb KpPATKOC YCJIIOBUC 3aJa4dud, BbIABJIATDH
HE/IOCTAIOIUE JAaHHbIE, BBIOMpATh 3aKOHBI U (OPMYJbl, HEOOXOAUMBbIE
JUist €€ pelleHusi, HUCIOJb30BaTh CIIPAaBOYHBIC JIaHHBIE, IPOBOJUTH
pacu€Tbl M OLEHUBAThb PEATUCTHUYHOCTH IIOJIyYEHHOTO 3HA4YCHUS
(¢u3NYECKO BETUYMHBI; YMEHUE ONPENEATh Pa3MEPHOCTh (PU3NYECKOM
BEJIMYMHBI, [TOJIYYEHHOH NIPU PELICHUH 3a/1a4U

YMeHue  XapakTepu3oBaTb  NPUHUUIBI  JEHCTBUS  TEXHUUYECKUX
YCTPOMCTB, B TOM YHCJE OBITOBBIX NPUOOPOB, W TNPOMBIIUIEHHBIX
TEXHOJOTMYECKHUX IPOILIECCOB MO MX ONHUCAHUIO, MCIIONb3Yys 3HAHUS O
CBOWCTBaX (PM3MYECKUX SBJICHUH M HeEoOXoauMmble (u3HuecKue
3aKOHOMEPHOCTH

10

YMeHue HCIoNIb30BaThb 3HAHUS O  (U3UYECKUX  SBICHHUAX B
MOBCETHEBHOM KU3HU JIJIsl 0OecrieueHusi 6€30MacHOCTH P 00pallieHuu
c OBITOBBIMU IPUOOPAMU U TEXHUUECKUMH YCTPOWCTBAMH, COXPAHEHUS
30pOBbsl M COOJIOAECHUS HOPM DSKOJIOTMYECKOIO IOBEICHHS B
OKpyKalolleld cpene; MOHUMaHME HEOOXOIUMOCTH  IPUMEHEHHS
JOCTWKEHUH ~ (U3MKM W TEXHOJOTMH  JUIsI  PalMOHAJIBHOTO
IIPUPOIONIOJIB30BAHUS

11

OnbIT moucka, mpeoOpa3oBaHus U MPEACTABICHUS HHPOpMALUU
¢u3n4ecKoro colepkaHus C HCHOJb30BaHUEM HH(POPMALMOHHO-
KOMMYHHKATHBHBIX TEXHOJIOTHI; yMEHHE OLEHHBATH OCTOBEPHOCTh
NOJYyYeHHOW MHPOpPMALMM Ha OCHOBE HMEIOIIMXCA 3HAHUA U
JIOTIOJTHUTEIIFHBIX NCTOYHUKOB; YMEHHUE HCIIOJIb30BATh IIPH BHITIOJTHEHUU
y4eOHBIX 3aJaHUi HAyYHO-TIOMYJSPHYIO JIHMTEpaTrypy (pHU3HUECKOro
COJICpXKaHWs, CIPABOYHBIE MAaTepHalibl, pecypchl ceTu VHTepHer;
BJaJieHue 0a30BbIMM HaBBIKAMHU IpeoOpazoBaHUs HHPOPMALUU U3
OJTHOW 3HAKOBOM CHCTEMBI B JIPYT'YI0; YMEHUE CO3/1aBaTh COOCTBEHHBIC
NUCbMEHHBIE M YCTHBIE COOOILIEHMS Ha OCHOBE HWHpOpMALUU U3
HECKOJIbKUX UCTOYHUKOB




HEPEYEHD 2JIEMEHTOB COAEPXXAHUSA, IPOBEPAEMbIX HA OI'D

1O ®U3UKE
Kon IIpoBepsieMblii 3JIEMEHT COIePKAHUS
1 MEXAHUWYECKUE SABJIEHMA
1.1  Mexanuueckoe  nmBwxenuwe.  MarepuanbHas — Touka.  Cucrema  orcuéra.
OTHOCHUTENBHOCTD IBUKEHUS
PaBHOMepHOE U HepaBHOMepHOe aBikeHue. CpenHsas ckopocTb. dopmyna s
1.2 pprumcnenus cpeaHeit ckopoctH: V = S/t
PaBHOMEpHOE TpPSIMOIMHENHOE ABM)KEHME. 3aBUCHMOCTh KOOPJIMHATBHI Tela OT
BPEMEHH B ClIy4ae paBHOMEPHOTO MPSIMOJIMHEWMHOTO JIBH>KEHHUSL:
1.3 —
xX(f)=x,+vt
I'paduku  3aBUCUMOCTH OT BPEMEHH I NPOCKIHH CKOPOCTH, TMPOEKIUU
NepeMeleHus], TyTH, KOOPJIMHATHI IPU PABHOMEPHOM NPSIMOJIMHEWHOM JIBUKEHUU
3aBUCUMOCTh KOOpJMHATBl Te€la OT BPEMEHM B Clydae pPaBHOYCKOPEHHOIO
MPSMOJIMHENHOTO IBUKECHUS:
2
S;[{f} =1'.|;|: *f_".?x * ?
ran
@opMynbl Uil TPOEKIUM MEPEMEIIECHUs], NPOEKIMH CKOPOCTH M IPOEKIUHU
YCKOPEHHS IPU PABHOYCKOPEHHOM MPSMOJIUHENHOM JIBUKECHUU:
2
1.4 s.(D=vy, -1+a, R
U.\'(f] =gy T4, £,
a.(f)=caonst,
UIIL - Ul.rL =2HISI
I'padukn 3aBUCHUMOCTM OT BpeMEHU A TMPOEKIUU YCKOPEHHs, MPOEKIUU
CKOpPOCTH, IPOCKLUUU IEepEMEILIEHUs], KOOPAMHATHl IIPU PABHOYCKOPECHHOM
MPSIMOJIMHENHOM JIBM>KEHUH
CBoOogHoe mageHue. DOpMynbl, OMUCHIBAIOIIME CBOOOIHOE TMaJCHUE Tela IO
1.5 | BEPTUKAIM (IBMKCHHE TeJa BHHU3 WJIM BBEPX OTHOCUTEILHO MOBEPXHOCTH 3€MIIH).
I'paduky  3aBUCUMOCTH OT BpPEMEHH [UIsl TPOCKIMU YCKOPEHUs, MPOCKIHU
CKOPOCTH M KOOPJUHATHI IPU CBOOOAHOM MaJICHUH Tella MO0 BEPTUKAIU
CkopocTh paBHOMEPHOIO JBMJKEHUS Tejla IO OKpykHocTH. Hanpasnenue
CKOPOCTH.
@opMynia Ui BBIYUCIEHUS CKOPOCTH 4Yepe3 pPaauyC OKPYKHOCTH U IEPUOJ
oOpareHus:
1.6

Q7R
V=TT

LentpoctpemurensHoe  yckopenue. HampaBieHue  HEHTPOCTPEMUTEIHHOTO
yckopenusi. @opmyra sl BBIYUCICHUS YCKOPEHUSI:




b
WR
(I)OpMy.Ha, CBA3bIBAIOMIAA IEPUOA U YACTOTY O6paIJ_IeHI/I$IZ
el
T

1.7

Macca. [InotHocTs BemecTBa. @opmyJia JIJis BBIYUCICHUS TTIOTHOCTH:

_m
v

1.8

Cuna — BexktopHas ¢puzndeckas BennuuHa. ClIoKeHne Cuil

1.9

SIBnenue nnepuuu. llepssiii 3akoH HeroToHa

1.10

Bropoii 3axkon HeroToHa:

F=m-d

CoHarpaBieHHOCTh BEKTOpa YCKOPEHUs Tejla U BEKTOpa CUJIbI, IEUCTBYIOIIEH Ha
TEJO

1.11

B3aumoneiictue ten. Tpernit 3akoH HeroToHa:

Fry=-Fi

1.12

TpeHI/Ie IIOKOSA W TPCHHUE CKOJIbKCHMUS. d)opMyna JJIs1 BBIYUCIICHHUA MOAYJISA CHIIBI
TPCHUA CKOJILKCHUS:

Fpo=u-N

1.13

Hedbopmarus Tena. Ynpyrue u  Heynpyrue aedopmaiuu. 3aKOH YIpyrou
nedopmaruu (3akoH ['yka):

F=k-Al

1.14

BCCMI/IpHOG TATOTCHHE. 3aKOH BCCMHUPHOTO TATOTCHUSA:

my -1
F=Gg.-—L1 _2

R
Cuna TspkecTd. YCKOpeHHe CBOOOTHOTO TaICHUS.

®dopmyna 1715 BBIYUCIEHUS CUIIBI TSHDKECTH BOIM3H MoBepXHOCTH 3eMin: F = mg.
JBuxenue mianet Bokpyr Connua. IlepBas kocMudeckas ckopocts. HeBecomocTh
U IIeperpy3Ku

1.15

I/IMHy.TILC TCJIa — BCKTOpHas (I)I/I3I/ILICCKaH BCIINMYMHA.

=md




I/IMHy.TILC cucteMsl Tea. IaMeHeHue HMITYJIbCA. I/IMHy.]'ILC CHIJIbI

1.16

3aKkoH COXpPaHCHUSA UMITyJIbCa IJIA 3aMKHYTOfI CHUCTCMBI TCJI:
D=0+, U, =const

PeaxTuBHOE NBMXEHUE

1.17

Mexannueckas pabota. @opmyra sl BEIYUCIECHUS PaOOThI CHIIBIL:

A=Fsooso

MexaHuuyeckass MOITHOCTb:

v=24
I

1.18

Kunernueckas u noreHumanbHas sHeprus. @opmyiia 115l BBIYUCICHUS
KUHETUYECKON DHEPIUU:

2
TeopemMa o kuHeTnueckou 3Heprur. opMyiia i BBIYUCIEHUS TIOTEHIIMATbHON
SHEPTrUU TeJa, MOAHATOrO
HaJ 3emMiéil:

E,=mgh

1.19

MexaHndeckast SHEprusi:
E=E;+E P

3aKOH COXpaHEHUs] MEXaHU4eCcKoW sHeprun. Popmyna s 3aKOHA COXPAHEHUs
MEXaHUYECKOH SHEpruM B OTCYTCTBHE CHJI TpeHus: E = const.
[IpeBpalnieHre MeXaHMUECKON YHEPTUH NTPH HAJTMUYHUU CUJIBI TPEHUSI.

1.20

IIpocThie MeXaHU3MBIL. «30J0TO€ MPABUIIO» MEXaHUKH.
Peruar. Moment cwisl: M - FI.
YcroBre paBHOBECHS phldara:

M +M, +..=0
[MonBuxHbI 1 HeoABKHBIN 0510KH. KITJI mpocThIX MEXaHU3MOB,
n= A‘]IME&H&H
Aﬂrpaqmama

1.21

JlaBneHue TBEPAOIO TeEA.
dopmyna 71 BBIYUCICHUS JaBICHHs TBEPAOIO TENA:
F
P=—=-
JaBnenue raza. ATMochepHOe JaBleHHE.
I'mapocTaTnyeckoe naBlIeHUE BHYTPH KHIKOCTH.
PopMyiia 711 BBIYMCICHUS 1aBJICHNs] BHYTPU KUIKOCTH:




p=pgh+p_,

1.22

3axoH Ilackans. I'mapaBnudeckuii npecc

1.23

3akon Apxumena. Dopmyna IS ONpEACNICHHUS  BBITAIKUBAIONICH  CHJIBI,
JEHCTBYIOIICH Ha TEJIO, MOTPYKEHHOE B XKHUIKOCTh WIIH Ta3:

F_&Pﬁ. =pgVv

Ycnosue riaBanus tena. [lnaBanue cyoB ¥ BO3yXOIUIaBaHUE

1.24

Mexanndeckue KoneOanus. AMIUIUTY/a, TIEPUOJ] U YacToTa Kosiebanuii. dopmya,
CBSI3bIBAIOINAS YACTOTY M MEPHOJI KOJIeOaHUI:

1.25

MareMatuueckuii M NOpPYKUHHBIM MasTHUKUA. [IpeBpamienue sHeprum Ipu
KoJe0aTeILHOM JIBMKEHUH

1.26

3aryxatomue kojaebanus. BeinyxaeHnnsie konebanus. Pezonanc

1.27

Mexannueckue BOJHBL llpononbHble W momnepedHble BOJIHBL. J[TMHA BOJHBI U
CKOPOCTb PacClpOCTPAHEHHS BOJIHBI:

h=v-T

1.28

3Byk. 'poMKoCTh U BbIcOTa 3ByKa. OTpakeHHe 3BYKOBOM BOJHBI Ha TPaHUIIE IBYX
cpen. Mudpa3Byk u ynbpTpa3Byk

1.29

IIpaxmuueckue pabomul

N3mepenne cpeaHedt IUIOTHOCTH BEIIECTBA; APXUMEIOBOM CHIIBI, KECTKOCTHU
MPYXUHBI; KO3 UIMEHTAa TPEHUs CKOJBXEHHS, paOOThl CWJIbI TPEHUS, CHUJIbI
YIIPYrOCTH, CPEIHEH CKOPOCTH IBMXKCHHS Opycka MO HAKIOHHOW IUIOCKOCTH,
yckopeHusi Opycka MpH ABMKEHHUU MO HAKJIOHHOM IMJIOCKOCTH; YAaCTOTHI U MepHo/ia
KoJieOaHMN MaTEMaTHYECKOro MasTHHMKA; YacTOThl M Iepuojaa KoJieOaHUM
MPYXUHHOTO MAasTHHKA; MOMEHTa CHJIbI, ICHCTBYIOIIETO Ha pbIYar; paboThl CHUJIBI
YIPYTOCTH MPHU MOIBEME TPy3a C MOMOIIBI0 HETOABIKHOTO OJI0Ka; pabOThl CHIIBI
YIPYTOCTH MPH MOABEME Ipy3a C MOMOIIBIO MOABMKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXHMEIOBOM CHIIBI OT 00BEMA TOTPYKEHHOW YacTH
TeJa U OT IUIOTHOCTHU >KUAKOCTH; HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CUITBI OT MacChl
Tena; CWJIbl TPEHHS] CKOJBXKEHUS OT CUJIbI HOPMAJIbHOTO JIaBJIEHHs W OT poja
MOBEPXHOCTH; CHUJIbl YHOPYTOCTH, BO3HHUKAIOLIEW B TMPYXKUHE, OT CTENEHU
nedopmalui MpPYKUHBI; YCKOpEHHs Opycka OT yrja HakJIOHA HaIpaBIISIIONICH;
neproja (4acToThl) KOJeOaHWN HUTSHOTO MAasTHHUKA OT IJUHBI HUTH; Tepuoja
KOJIeOAHUW TPYKUHHOTO MAasTHHKAa OT MAacChl rpy3a M >KECTKOCTH TPYXKHUHBI;
HCCleIoBaHNEe HE3aBUCUMOCTH TepUoia KoJIeOaHHi HUTSHOTO MasTHUKA OT MacChl
rpy3a. [IpoBepka yciioBUsi paBHOBECHS pblyara

1.30

Qusuueckue A6neHuss 6 npupooe: TIPUMEPHI IBUKEHUS C PA3IMYHBIMU CKOPOCTAMHU
B KMBOM M HEXUBON INPUPOJE, ACHCTBUE CWIBI TPEHUS B NPHUPOJAE U TEXHHUKE,
NPWINBBl WU OTJIUBBI, JBWKeHUE TIuIaHeT COJIHEYHOHW CHUCTEMBI, pPEAKTHBHOE
JBUKEHHE KMBBIX OPTaHU3MOB, phIYaru B TeJle YeJIOBEKa, BIUSHUE aTMOCPEPHOTO
JIABJICHUS] Ha >KMBOM OpraHu3M, IUIaBaHHE PbIO, BOCIIPHUATHE 3BYKOB >KHBOTHBIMH,
3eMIIETPSICEHHUE, CEICMUYECKHE BOJIHBI, IIyHAMH, X0




Texnuueckue ycmpouicmea: CHUIOMETp, ITaTYUKU TIOJO0XKEHUS, PACCTOSHUS U
YCKOpEHUS, JIMHAMOMETp, TMOAIIMWIHUKNA, PpaKeTbl, pblyar, MOABWXHBIA U

1.3] HENOABKHBIA OJOKH, HAKIOHHAS IUIOCKOCTb, MPOCTBIC MEXAHU3MbI B OBITY,
coo0IaroImuecss CoCyabl, YCTPOMCTBO BOJONPOBOJA, T'HAPABIMYECKUN Ipecc,
MaHOMETp, OapoMeTp, BBICOTOMEp, IMOPIIHEBOM HACOC, apeoMeTp, 3XOJOT,
WCIIOJIb30BAHUE YIIBTPA3BYKa B OBITY U TEXHHUKE

2 TEITUIOBBIE ABJIEHUA
OCHOBHBIE TOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKOM TEOPUH CTPOCHHMS BEILECTBA.

2.1 | Mogenn TBEPIOTO, JKUAKOTO M  ra3o00pa3HOrO  COCTOSHUIM  BellecTsa.
Kpucrannuueckue u amopdnsie Tena

2 o | /[Bmwkenue yactuil Beniecta. CBsi3b CKOPOCTH JIBHIKCHHS YaCTHI C TEMIIEPATYPOA.
BbpoyHoBckoe nBmxeHue, nuddysus

2.3 | (CMmaumBaHHe M KAIWISPHBIC SBICHHS

2.4 | TemmoBoe pacIIMPEHHE U CKATHE

2.5 | Temnosoe paBHOBECHE

26 | BHyrpenmss oueprus. PaGota u Temiomepenaya Kak CHOCOObI M3MEHEHHs
BHYTPEHHEHN 3HEPruu

2.7 Bugm TEIUIONEPEIauu: TEIJIONMPOBOAHOCTb, KOHBEKIIUS, U3TY4CHUE
Harpepanue n oxnaxnenue ten. KoanyecTBo TEIIOTHI. Y IeibHasA TEMIOEMKOCTD:

2.8 =cm(t,—t,)

QO=cml\t, -1
3aKOH COXpaHEHUs SHEPruu B TEIUIOBBIX Mpolleccax. YPaBHEHUE TEIIOBOTO
OanaHca:
2.9
O +0,+..=0
HUcnapenue u konaeHcanus. V3MeHeHWE BHYTPEHHEHM OSHEPrud B MPOLECCe

210 HcmapeHus W KoHjeHcaiud. KuneHme OKUIKOCTH.  YIeibHas — TEIuoTa
napoo6pasoBanus: L = Q/m

2.11 | Bpaxuocts BO31yXa
[InaBnenue u kpucramumsanus. V3MeHeHrne BHYTpeHHEH YHEPrUu MpH IUIaBICHUU
Y KpUCTAJUIM3aLUU. Y AebHAs TEIUIOTa MIABICHUS:

2.12 0

m
BuyTpeHHss 3HEprus cropaHus TOILIMBA. Y IeJbHAs TEIUIOTAa CTOPAHMS TOIUIMBA: (

2.13 = Q/m

2.14 [Mpunnmne! padotsl TeroBbix aeurareneit. KI1J] rermnoBoro asuraremns
Ipakmuyeckue pabomol

2.15

W3Mmepenue ynenapbHON TEIUIOEMKOCTH METAJUIMYECKOr0 LWIMHAPA; KOJIUYECTBA
TETUIOTHI, MOJYYEHHOTO BOJIOW KOMHATHOM TeMmnepaTypbl (PMKCUPOBAHHON MacChl,




B KOTOPYIO OIIyIIEH HAarpeTblii LWIMHAP, KOJMYECTBA TEILIOTHI, OTIAHHOIO
HarpeTbiIM LHAJIUHIAPOM, IIOCJE OIYCKaHHs €ro B BOAY KOMHATHOM TEMIIEpaTyphl;
OTHOCHUTEIILHOM BIIAJXHOCTH BO3YyXa; YAEIbHOM TEIUIOTHI IUIABJICHMS JIbJA.
HccnenoBanue W3MEHEHMS TEMIEpaTypbl BOJBI IPU  PA3JIMYHBIX YCIOBUSX;
SBJICHUs TEIUIOOOMEHA MpPU CMEIIMBAaHUM XOJOAHOM M ropsiuei BOABI; Ipoliecca
HCIIAPEHUs

Qusuueckue AeieHUs 6 npupooe: TOBEPXHOCTHOE HATSDKEHHE W KalMJUIIpHbIE

2.16 | gpnenms B mpupome, KpUCTAILIBI B TpUpofe, m3ilydenne CONHI@E, 3aMep3aHHe
BOJOEMOB, MOPCKHE OpU3bI; 00pa30BaHKE POCHI, TYMaHa, HHEsI, CHera
Texnuueckue ycmpoiicmea: KanWUIAPbI, TPUMEPHl HMCIOIB30BAHUS KPHUCTAILIOB,

917 | KMIKOCTHBIA TEPMOMETP, JAaTYMK TEMIIEPATYPBI, TEPMOC, CUCTEMA OTOILIEHHUS
JIOMOB, THUTPOMETPHI, TICUXPOMETp, IMMapoBas TypOWHa, IBUTATEIh BHYTPECHHETO
CrOpaHus

3 OJIEKTPOMAT'HUTHBIE ABJIEHUA

3.1 DnekTpusanus Ted. /[Ba BUa 3eKTpUUECKUX 3apsaa0B

3.2 | BsaumogeiicTBue 3apsKEHHBIX Tel. 3aKkoH KynoHa

3.3 | 3akon COXpaHEHUs AIEKTPUIECKOTO 3apsiaa

3.4 | Onekrpuyeckoe mose. HanpsokKEHHOCTH — 3JIEKTpUYECKOro  mossi.  IIpuHimim
CYNEPIIO3ULINH JIEKTPUUYECKUX T0JIeH (HAa KaueCTBEHHOM YPOBHE)

3.5 | Hocurenn onektpudeckux 3apsuoB. JeHCTBHE OIEKTPUYECKOrO TONS  Ha
3JIEKTpUYECKUe 3apsibl. [[pOBOAHUKY U JUAIIEKTPUKU
[TocTostHHBIN 2yIeKTpUUecKuil TOK. JlelcTBus snmekTpuyeckoro Toka. Cuma Toka.
Harmpsixenue.

3.6 | 1=g/t,U=Alq
DneKTpUUecKOoe COMPOTUBIICHHUE. Y IeNIbHOE 3JIEKTPUUECKOE COMTPOTUBIICHHE:

3.7 | R=pl/s

38 3akon Oma i ygactka snekrpuueckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHUE TPOBOTHUKOB:

I,=1,: U=U,+U,; R=R +R,
3.9  TlapamienbHoe coelMHEHUE POBOJIHUKOB PABHOT'O COMPOTUBIICHUS:
U=U;I=1+1I; R:%.

CwMmenianHble COETMHEHUS IPOBOJIHUKOB

3.10 PaGota u motHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3akon Jlxoynsa — Jlenmna:

3.11

O=I"-R-t




312 | Ombir Opcrena. MarHuTHoe mose MNPSMOrO MPOBOJHUKA € TOKOM. JInHWH
MarHUTHOM MHIYKLIUU

3.13 | MaruuTHOE mONE TOCTOSIHHOTO MarHuTa. B3anMOIeiiCTBIE TOCTOSHHBIX MATHATOB

3.14 JleficTBHEe MarHUTHOTO ITOJISI HA POBOJHUK C TOKOM

3.15 | Omnpirer @apanes. SIBneHune anexTpoMarauTHON nHAyKImu. 1lpasuiio Jlenna
Ipakmuueckue pabomul
N3mepenue INEKTPUYECKOTO COIIPOTUBJICHMUS pe3ucropa; MOILHOCTH
ANEKTPUYECKOT0 TOKA; pabOThI AJIEKTPUUYECKOTO TOKA.
HccnenoBanue 3aBUCMMOCTH  CWJIBI TOKAa, BO3HMKAIOIIETO B  IPOBOJHMKE

316 | (PE3UCTOPHI, JaMIIOYKa), OT HANPSKEHHMsA HA KOHIAX MPOBOIHMKA; 3aBUCHMOCTH
CONPOTUBIIEHUS OT JUIMHBI IIPOBOJHMKA, IUIOIIAJU €ro IONEPEYHOI0 CEYECHHs U
YIIE€IBHOTO COMPOTHUBIICHUS.
IIpoBepka mpaBuna Ui 3JIEKTPUUECKOrO HAINPSDKEHMsI MPHU IOCIEIOBATEIBLHOM
COEJIMHEHUU TPOBOJHMKOB; TMpaBuia JJIsi CHJIBl DJIEKTPUYECKOrO TOKa IpH
napajuieIbHOM COeTMHEHUU POBOAHHUKOB (PE3UCTOPHI M JTAMIIOUKA)
Qusuyeckue s61eHUs 6 npupoode: DIEKTPUUYECKUE SBIEHUS B aTMmocdepe,

3.17 JIEKTPUUYECTBO JKUBBIX OPraHU3MOB, MarHUTHOE Toje 3eMJH, Apeild Morocos,
POJIb MAarHUTHOTO MOJISL U711 KU3HU Ha 3eMJIe, MOJISIPHOE CUSHUE
Texnuueckue ycmpoticmea: SIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTaT,
CUETUYMK  DJIEKTPUYECKOM  DHEpPruu,  BJIEKTPOOCBETUTENbHBIE  MPHUOOPBI,

3.18 HarpeBaTeIbHbIE 3JIEKTPONPHOOPH! (PUMEPHI), SIEKTPUUECKHE MPEIOXPAHUTEIH,
ANEKTPOMArHuT, 3JEKTPOJBUTATENb MOCTOSHHOTO TOKA, T'€HEpaTop IMOCTOSHHOIO
TOKa

3.19 OnexTpoMarHuTHbIE BOJHBI. [1Ikana 3eKTpOMarHUTHBIX BOJIH

3.20 JIygeBas monens cera. IIpsaMonnHeHoe pacipOCTpaHEHUE CBETA

3.21 | 3akom orpaxenus cera. Ilmockoe 3epkaio

3.22 [Ipenomnenue cBeta. 3aKOH MPEIOMIICHHS CBETA

3.23 Jucnepcus ceera

324 | Jlunza. Xox myueii B nun3e. DOKYCHOE pacCTOsAHUE JIMH3bL. Onruveckas cuia
mun3el: D = 1/F

3.25 | T'nas kak onrrueckas cucteMa. ONTHICCKHE npudOpHI
Ipakmuueckue pabomul
W3mepeHue onTHYECKOW CHilbl coOuparomed JuH3bL;, (POKYCHOTO pacCTOSHHS
coOuparorei TMH3bI (10 CBOMCTBY paBEHCTBA Pa3MEPOB MpeaMeTa U U300pakeHus,
KOrJa MpeaMeT pachojoXeH B JBOMHOM (oKyce), IMoKazaress MpeOMIICHHS

3.26 | crexa.
HccnenoBanue cBOCTBa M300pa’keHMsI, MOJYYEHHOTO € MOMOIIBIO COOMparoliei
JIMH3bI; U3MEHEHUS (POKYCHOTO PACCTOSHUS JBYX CIIOKEHHBIX JIMH3; 3aBUCUMOCTHU
yria OpejJoOMJIEHUS CBETOBOIO Jyda OT yrja NaA€HHUs Ha TpaHULE «BO3AYX —
CTEKIION

3927 | Qusuueckue senenus 6 npupode: 3atMmenus Connuma u JlyHel, nBeTa Tel,
OIITHYECKHE SIBICHUS B atMocdepe (1iBeT HeOa, pedpakuus, paayra, MUPax)

398 Texnuueckue ycmpoticmea: O4YKM, TEpHUCKom, (oToammapar, ONTHYECKUE

CBCTOBOAbI




KBAHTOBBIE ABJIEHUA

41 @ PamnoakrtuBHOCTb. Asbda-, Oera-, ramma-usnydenus. Peakuun anbda-u Oera-
pacnazaa

4.2 | Onbitsr Pesepdopna o paccestauro anbha-gactuil. [lnanetapaas Moaellb aToMa

4.3 | Cocras aromHOro sipa. M30TomsI

4.4 | Ilepnon momypacrmaga aTOMHBIX sEP

4.5 | SnepHsle peakiiy. 3aKOHBI COXPAHEHHS 3aPSI0BOT0 H MACCOBOTO YHCEIT
Qusuueckue A6neHUs 6 Npupode. €CTECTBEHHBIH PaJUOAKTUBHBIA  (OH,

4.6 | kocMmudeckue TydH, paaHOAKTHBHOE H3ITydeHHE IPUPOIHBIX MUHEPAJIOB, ACHCTBIE
paaMOaKTUBHBIX U31y4YEHUN HA OPraHU3M YeJIOBEKa

47  Texnuueckue ycmpoiicmea: CUEKTPOCKOI, WHAWBUIYAJIbHBIA JIO3UMETP, Kamepa

BuiibcoHa, siiepHast SHEpreTuka




YYEBHO-METOIANYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

®dusuka 7 xnacc: yueonuk / A.B.IIépeimkun: M3natensctBo M.: poda, 2018.

» ®usuka 9 knacc: yueOnuk / A.B.I1€poeimkun, E.M. I'yrauk: M3parensctBo M.: [Ipoda,
2019.

* A.B.Iléppimmkun: COopHuK 3a1a4 1o ¢pusuke Kk yaeoOnukam A.B. [Iéprmmkuna 7-9 kiacc.
HsnarensctBo M.: Dk3amen, 2017.

* H.K.Xanannos, T.A. XanannoBa: ®usuka. TecTsl k yueOHUKY A.B.II€épbimkuna. 7 kiacc.
NznarensctBo M.: JIpoda, 2022.

» ®usuka. Tectol k yueOHUKY A.B. [1é€pbimkuna «®Pusuka» 8 kiacc (arop A.B.
YeboTapéna).

* O.U.I'pomuesa: Tectsl o puzuke k yueoHuky A.B.II€ppiukuna, E.M.I'ytHuk «®usuka»
9 knacc. U3garensctBo M.: Dx3amen 2017.

» ®usuka 8 kiace: yueOnuk / A.B. [I€peimkun — 4-¢ u3a.,crepeotun. — M.: Jlpoda, 2018.

METOANYECKHUE MATEPHUAJIbBI VIS YUUTEJIA

®dusuka. 7—9 xnaccel: paboune nmporpammsl / coct. E. H. Tuxonosa. — 5-e uzn., nepepad.
— M. : Ipoda, 2015.- 400 c.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
HUHTEPHET

* 1 centsa0ps (http://festival.1september.ru),

* OUIIHA (http://www.fipi);

* nH(pOpMaIMOHHBIMU pecypcamu: www.wikipedia.ru YHuBepcanbHas SHIUKIONEANS
«Bukuneausy,

* http: //www.ege.edu.ru - caitt EI'D

* «EnuHas komekims nudpoBhIX 00pa3oBaTEeIbHBIX PECYPCOBY»
http://school-collection.edu.ru

* «Ypoxu.Het» http://www.uroki.net/index.htm



* Nnreprer-coobmectBo yunrenei (http://pedsovet.su/)
* Uudoypox: https://www.youtube.com/@infourok

* GetAClass - ®u3uKa B OnbITaX U IKCIEPUMEHTAX:
https://www.youtube.com/@getaclassphys

* http://astroset.ru



