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IHHOACHUTEJBbHAA 3AIINCKA

[IporpamMma mo ¢u3uke Ha YpOBHE OCHOBHOTO O0IIEro 0Opa3oBaHUSI COCTaBJICHA Ha
OCHOBE TIOJIOKEHHH M TpeOOBaHUU K pe3yJbTaTaM OCBOCHHUS Ha 0a30BOM YPOBHE OCHOBHOM
oOpa3oBatenpHO mporpammsbl, mpeactaBieHHBIX B @I'OC OO0, a Takxke ¢ y4éTom
dbenepasibHON paboueld mporpaMMbl BocnuTaHus ¥ KoHuenuuu npernojaBaHus y4eOHOTO
npeaMera «Pusukay.
Conepxxanue  mporpamMMbl 1Mo  ¢GU3MKE  HampaBieHO Ha  (OPMHPOBAHUE
€CTECTBEHHOHAYYHOW TPAaMOTHOCTH OOYYAIOIIUXCS W OPTaHHU3AIUI0 M3ydeHUs (PU3UKH Ha
NesITeIbHOCTHOM OCHOBe. B mporpamme mo (u3HKe y4UTHIBAIOTCS BO3MOXKHOCTH Y4eOHOTO
npenMera B peamm3aruu TpeboBanuit ®I'OC OOO k mIaHUPYEeMBIM JTUYHOCTHBIM U
METanpeaIMETHbIM  pe3ylbraTaM  OOydeHHs, a TakkKe MEeXIpeIMEeTHble  CBS3U
€CTECTBEHHOHAYYHBIX y4eOHBIX MPEJIMETOB Ha YPOBHE OCHOBHOTO OOIIIEr0 00pa30BaHUsL.
[IporpaMma o gu3uke ycTaHaBIMBaAET pacipeeieHre yueOHOro MaTepuana rno rojaam
oOyueHus (o KiaccaM), TpeUIaraeT MPUMEPHYIO IOCIEI0BATeIbHOCTh H3YUCHUS TEM,
OCHOBAaHHYIO Ha JIOTMKE pa3BUTHS NPEIMETHOIO COAEpKAaHUS M Y4ETE€ BO3PACTHBIX
ocoOeHHOCTeH 00yUaronIuxcs.
[Iporpamma mo ¢usuke paszpaboTaHa ¢ ILEIbI0 OKa3aHUS METOJUYECKOW IOMOIIU
VUUTENIO B CO3/IaHUU paboueil mporpaMMeI 10 Y4eOHOMY MTpPEeIMETY.
®dusuka SABISETCS CHCTEMOOOPA3yIOIIMM JUIs €CTECTBEHHOHAayYHBIX Yy4eOHBIX
MPEIMETOB, TOCKONbKY (PU3UYECKHEe 3aKOHBI JIEKAT B OCHOBE IPOIIECCOB U SIBJICHHIA,
M3y4aeMbIX XUMHUEH, Ononoruei, actpoHomMuei u Gpu3ndeckoil reorpadueii, BHOCUT BKJIAJ B
€CTECTBEHHOHAYYHYIO KapTUHY MUPA, IPEIOCTABIISET HauOoIIee sICHbIE 00pa3Ilbl MPUMEHEHUS
Hay4YHOT'O METO/1a MTO3HAHUS, TO €CTh CI10c00a MOIYUYEHHS TO0CTOBEPHBIX 3HAHUI O MUDE.
OpnHa U3 TIaBHBIX 337a4 (PU3NYECKOTO 00pa30BaHMs B CTPYKTYpe 0011ero oopa3oBaHus
COCTOMT B ()OPMHUPOBAHUM €CTECTBEHHOHAyYHON TI'pPaMOTHOCTH M HUHTepeca K HayKke Yy
00yJaromuxcs.
W3yuyenne ¢u3uku Ha 0a30BOM YypOBHE MpeArojaraeT OBJaJCHHUE CIETYIOIUMU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOIUMHU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:
® Hay4HO OOBSICHSTDH SIBIICHUS;
® OIEHUBATh U MOHUMATh OCOOEHHOCTH HAyYHOTO UCCIIEI0OBAHUS;
® UHTEPHPETUPOBAThH JaHHBIE U UCIOJIb30BaTh HAyYHBIE JOKA3aTENbCTBA IS
MOJIy4€HUs BHIBOJIOB.
[enn m3ydenus ¢GU3MKH HA YPOBHE OCHOBHOT'O OOIIEro oOpa3oBaHUS OMpE/CIICHHI B
Konuenmun mnpenoaaBanus yuyeOHoro mnpeamera «®Pusmka» B 00pa3oBaTEIbHBIX
opranm3anusax Poccuiickoit Denepariuu, peaqu3yrONIMX OCHOBHBIE 00IIE0Opa3oBaTEIbHBIC
MPOTrpaMMBbl, YTBEpKAEHHOU perennem Komternn MunucrepcTsa npocseiienus: Poccuiickoin
®enepanun (mpotokoi ot 3 aekadps 2019 r. Ne [1K4BH).
eaun uzyvyenusi pU3nNKu:
e MpUOOpPETeHHWE WHTEpeca W CTPEMIICHUS OOYYAIOIIMXCS K HAYYHOMY H3YyUEHUIO
MIPUPOJIBI, PA3BUTHE UX WHTEIUIEKTYabHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

e pa3BUTHE TMPEACTAaBICHUH O HAYYHOM MeETOoAe TO3HaHus U (HOpMUpOBaHHE
HCCIIEIOBATENECKOIO OTHOIICHHUS K OKPYXKAIOUINM SIBICHUSM;

e (opmupoBaHME HAYYHOTO MHPOBO33PEHHUS KaK pe3yiabTaTa H3y4eHUS OCHOB
CTpOCHHS MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (dopmupoBaHue TmpeACTAaBICHUH O poinu (PU3MKH IS PA3BUTUS  JIPYTHX

€CTECTBEHHBIX HAayK, TCXHUKU U TEXHOJIOTUH;



® pa3BUTHE MPEICTABICHUH O BO3MOXHBIX cepax Oyaymed mnpodeccHoHaIbHOMI
JESTEeIbHOCTH, CBSI3aHHOM ¢ (PU3UKOM, MOATOTOBKA K JAlbHEHIIEMY OOyYCHHIO B
3TOM HaIpaBJICHUU.

JloCTIKEHHE 3TUX IeJied mporpamMmbl 1Mo (U3MKE Ha YPOBHE OCHOBHOTO OOIIEro

o0Opa3oBaHMs 00eCIIeUYnBaCTCS PEIICHUEM CIICIYIONMNX 3a/4a4:

e npuoOpeTeHHe 3HAHUKA O TUCKPETHOM CTPOCHHMHU BEIIECTBA, O MEXAHHUYECKUX,
TEIUIOBBIX, ANIEKTPUICCKUX, MATHUTHBIX U KBAHTOBBIX SIBJICHHUSIX;

e TMpUOOpPETCHHE YMEHUW ONHCHIBATh W OOBSACHATH (PU3WYECKUE SBICHUS C
MCIOJIb30BaHNEM TOJyYEHHBIX 3HAHUI;

® OCBOCHHME METOJIOB PEIICHHUS MPOCTEHIIMX Pacy€THHIX 3a/ad C HCIOJIb30BaHHEM
(bu3nyecKrux MoJeNel, TBOPUECKUX U MPaKTUKOOPUEHTHPOBAHHBIX 33]1ay;

e pa3BUTHEC YMEHUN HAONIONAaTh TMPUPOJTHBIC SBICHUS U BBIOIHATH OIBITHI,
nabopaTopHble pabOThl M SKCIEPUMEHTAIbHBIC HCCIEIOBAHUS C MCIIOJIIb30BaHHEM
M3MEpUTENbHBIX TPHOOPOB;

® OCBOCHHE MPHUEMOB pabOTHl ¢ MHPOpManuel (GU3NIECKOTO COACPIKaHUs, BKIIOYAs
MHPOPMALIMIO O COBPEMEHHBIX JOCTIKCHHMAX (PU3HMKH, aHATU3 M KPUTHUECKOE
OIICHUBaHUE UH(OpMAIINN;

® 3HAaKOMCTBO cO cepamMu TPOPecCHOHATBHON NESATETBLHOCTH, CBSI3aHHBIMH C
($U3MKO, W COBPEMEHHBIMH TEXHOJIOTHSIMH, OCHOBAaHHBIMH Ha JOCTHIKECHHSIX
(bU3UYECKOI HAYKH.

Ha u3yuyenue ¢puzuku (6a30BbIii ypOBEHB) Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHUs

otBoautcs 238 dacoB: B 7 kiacce — 68 "acoB (2 yaca B HezIelN0), B 8 kiacce — 68 yacoB (2 yaca
B HEJIETIO), B 9 KJacce - 102 yaca (3 yaca B HEJIETTIO).

[Ipemiaraemelii B mporpamme o (hu3uke nepevyeHb JIabopaTopHBIX paboT M ONBITOB
HOCHUT PEKOMEHJATENbHBIH XapaKTep, YUUTENb AETaeT BHIOOP MpPOBEACHHS JTaOOPaTOPHBIX
paboOT M ONBITOB C YYETOM HMHIMBUAYAJIBHBIX OCOOEHHOCTEH OO0yYaromuxcs, CHHCKa
OKCIIEPUMEHTANBHBIX 3aJaHMH, TMpelaraéMbIX B paMKaX OCHOBHOTO TOCYJapCTBEHHOTO
dK3aMeHa Mo (PU3MKe.



COJAEP/KAHUE OBYYEHUA

7 KJIACC

Paznen 1. ®usuka u e€ poJib B NO3HAHUM OKPYKAIOIIEro MUPA.

®usuka — Hayka o ipupoje. SABneHust npupoabl. PU3MYECKHE SIBICHUS: MEXaHUUYECKHUE,
TEIIOBBIE, SJIEKTPUUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

dusnueckue BeNMMUUHBI. M3Mepenue ¢uszndeckux BenuuuH. Dusnyeckue MpUOOPHI.
[TorpemHoCcTh M3MepeHuii. MexxayHapoaHas CUCTEMA €IUHULL.

Kak ¢usuka u apyrue ecTeCTBEHHbIE HAYKH W3y4aloT mpupoay. EcTecTBeHHOHAYIHBIH
METOJl TIO3HAHWS: HAOJIOACHHE, MOCTAaHOBKAa HAYYHOTO BOIPOCA, BBIIBHKCHHE THIIOTE3,
HKCIIEPUMEHT IO MPOBEpPKE TUIOTE3, OObsICHEHHE Habmonaemoro spieHus. OmnucaHue
(U3MYECKUX SBICHUN C TTOMOIIBIO MOJIEIICH.

Hemoncmpayuu.

1. Mexanunueckue, TEMIOBbIE, JIEKTPUUYECKHUE, MATHUTHBIE, CBETOBBIC SIBIICHHUSL.

2. @®usnyeckue MpuOOPHI U MPOIEaypa MPSIMBIX H3MEPEHUN aHAIOTOBBIM U IIU(PPOBHIM

puOOpoOM.

Jlabopamopuusie pabomot u onvimel.

Omnpenenenue 1eHBI JeNIeHUs IKAIB H3MEPUTEIHLHOTO MPHOOopA.
N3MepeHne paccTosTHUM.
W3mepenue 00bEMa KUAKOCTH U TBEPOTO Tea.
Omnpenenenre pa3MepoB MaJbIX TEN.
N3mepenne TtemmepaTypbl MpU MOMOIIM >KUJIKOCTHOTO TEpMOMETpa U JaTyuKa
TEeMIIEPaTypBhI.
6. IIpoBeneHue uCCIETOBaHUS MO MPOBEPKE TUIIOTE3BI: JAIBHOCTH MOJNETA IIAPUKA,
MYIIEHHOTO TOPU30HTAIBHO, TEM 0O0JIbIlIe, YeM OOJIbIIIE BHICOTA ITyCKa.

Pasnen 2. [lepBoHavaibHbIe CBeeHNS O CTPOCHUM BelleCcTBA.

CrpoeHue BellecTBa: aTOMbl M MOJIEKYNbI, UX pa3Mmepbl. ONbITHI, JT0Ka3bIBAIOIINE
JUCKPETHOE CTPOEHHUE BEIECTBA.

JIBr>keHue 4dactull BemiecTBa. CBs3b CKOPOCTH JBH)KEHHUS YacTHUI[ C TEMIEpaTypoOHu.
BpoyHoBckoe nBuxenue, nuddys3us. BzaumoneicTBue 4YacTHI] BEIIECTBA: MPUTSKEHUE U
OTTaJKHUBaHUE.

ArperatHble COCTOSIHMSI BEIECTBA: CTPOEHUE Ta30B, JKHUJIKOCTEM U TBEPABIX
(xpucTayminyeckux) Tena. B3auMocBsI3p MEXIy CBOMCTBAMU BEIIECTB B PA3HBIX arperaTHbIX
COCTOSIHUSIX U MIX aTOMHOMOJICKYJISPHBIM CTpoeHHeM. OCOOEHHOCTH arperaTHbIX COCTOSHUI
BOJIBI.

Hemoncmpayuu.

1. HaGmronenune OpOyHOBCKOTO JIBHXKCHHUS.

2. Hab6mronenue nuddysuu.

3. HaOmonenue sBIeHUN, OOBACHSIONIMXCS TPUTHKCHUEM WM OTTAJIKHMBAHUEM

YacTHI] BELIECTBA.

Jlabopamopnusie pabomot u onvimel.

1. OueHnka quameTpa aToMa METOJIOM PSAOB (C HCTIOIB30BaHUEM (oTorpaduii).

2. OMnpITHI 110 HAOJIOACHHUIO TETIOBOTO PACITUPEHHS Ta30B.

3. OmbIThI 10 OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSKCHHUS.

Pa3nen 3. /IBu:xeHMe ¥ B3auMo/ieiicTBHE TeJl.

Mexanunueckoe nBukeHue. PaBHOMEpHOE M HepaBHOMEpHOE JBHKeHHE. CKOpPOCTb.
CpenHsist CKOpOCTb ITPU HEPABHOMEPHOM JBUKEHUH. Pacdy€r myTH U BpeMeHH IBUKEHUSI.

SAE I



SBnenue mHepiuu. 3aKOoH MHepUUU. B3auMopeiicTBUe Ten Kak MpUYMHA U3MEHEHUS
CKOpOCTH JBWXEHHS Tell. Macca kak Mepa MHEpTHOCTH Tena. [notHocTh BemecTBa. CBs3b
TJIOTHOCTHU C KOJIMYECTBOM MOJIEKYJT B €UHUIIE 00bEMA BEIIECTBA.

Cuna kak xapakTepucTuka B3aumojneurcTBus Ten. Cuiia ynpyroctd WM 3akoH ['yka.
N3mepenne cuiibl ¢ MOMOUIBI0 JUHAMOMETpa. SIBiIeHue TAroTeHust U cuia TsokecTu. Cuna
TSDKECTH Ha Apyrux raHerax. Bec tenma. HeBecomocth. CrioxkeHue Cuil, HAlIpaBJICHHBIX IO
oJlHOM npsimoii. PaBHoAelicTBYromIas cuil. Cuna TpeHus. TpeHne CKOIbXEeHUsI M TPEHUE ITOKOSI.
Tpenue B NpUpoJIe ¥ TEXHUKE.

Jemoncmpayuu.

Habmoienne MexaHn4eckoro IBUKEHUS Tena.
N3mepenne ckopocTu NpsIMOJIMHEMHOTO JIBUXKEHHUS.
Habntoienue siBieHUs] UHEPIIUH.
Habnronenue u3MeHeHus! CKOPOCTH MTPH B3aUMOJICHCTBUH Tell.
CpaBHeHME Macc 10 B3aUMOJICUCTBUIO TEN.
CnoxxeHue cuil, HallpaBJIEHHBIX 110 OJTHON TIPSIMOIA.
./Iaﬁopamopubte paodomut u onvimol.
1. OmnpeneneHue CKOpOCTH paBHOMEPHOT'O JABMKEHUS (IIapUKa B KUIKOCTH, MOJAEIU
AIEKTPUICCKOTO aBTOMOOMIIS U TaK J1ajee).
2. OmpeneneHue cpeHel CKOPOCTH CKOJIbKEHUSI OpyCKa WM IIapHuKa 10 HAKIOHHON
IIJIOCKOCTH.
Omnpenenenue MIOTHOCTU TBEPIOTO Tea.
4. OnbIThI, IEMOHCTPUPYIOIIHNE 3aBUCUMOCTh PacTsHKEHUS (e opMaIiu) MpyKUHbBI OT
IIPUJIOKEHHOH CHUJIBL.
5. OmnbIThl, IEMOHCTPUPYIOIINE 3aBUCHUMOCTb CHJIBI TPEHHUS CKOJIBKEHHsI OT Beca Teja
U XapakTepa COMPUKACAIONINXCS TTOBEPXHOCTEH.

Paznen 4. /laBiieHne TBEPABIX TeJI, ;)KUAKOCTEN U ra3oB.

HaBnenne. CrocoObl yYMEHBIICHHS W yBENWYeHHs JaBieHus. JlaBieHue Trasa.
3aBUCUMOCTh JaBJieHMs Ta3a oT 00bEéma, Temmeparypbl. Ilepemaua naBieHus TBEPABIMU
TeJaMu, XKUJIKOCTAMH M razaMu. 3akoH [lackans. [IlHeBmMaTHueckue MamvHbl. 3aBUCUMOCTD
JABJICHUS JKUJIKOCTH OT IiyouHsl. ['mapocratudeckuil mapagokc. Coobmaronyecs: Cocyabl.
['mapaBnuyueckre MEXaHU3MBI.

Atmocdepa 3emun u atMochepHoe naBiieHue. [I[puauHBI CyIIECTBOBAHUS BO3YIITHOM
obonouku 3emnu. OnbiT Toppuuennu. M3mepenne atMocgepHOro naBieHUs. 3aBUCUMOCTb
aTMoc(epHOro JaBi€HHUS OT BBICOTHI Haja ypoBHeM Mops. [Ipubopsl ans u3MepeHus
aTMOC(epHOTO AaBICHHS.

JlelicTBue KUJIKOCTM W Ta3a Ha MOrpy:KEHHOE B HHUX TeNO. BbITamkuBaromas
(apxumenoBa) cuia. 3akoH Apxumena. [InaBanue ten. BozayxomnnaBanue.

Hemoncmpayuu.
3aBUCHUMOCTD JaBJIEHUS ra3a OT TEMIEPATYPHI.

[lepenaua naBneHus KUIKOCTHIO U Fa30M.

CooOraromuecs COCY/Ibl.

I'mapaBnuueckuit mpecc.

[TposiBnenue neiictBus aTMOCGHEPHOTO JaBICHUS.

3aBUCHMOCTh BBITAIKHUBAIOIICH CHJIBI OT O00BEMA TOTPYKEHHOW 4YacTH Tela |

MJIOTHOCTHU KUAKOCTH.

PaBeHCTBO BBITAIKMBAIOLLIEH CHJIBI BECY BBITECHEHHON KUIAKOCTH.

8. VYcnoBue miuaBaHus TeN: TUIABaHWE WM TIOTPY)KEHHE Tel B 3aBUCUMOCTH OT
COOTHOUIEHUS IUIOTHOCTEHN TEJIA U AKUJKOCTH.
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Jlabopamopuvie pabomul u onvimol.

1. HUccnenoBanue 3aBUCUMOCTH Beca Tela B BOJIE OT 00bEMa MOrpyKEHHOM B )KUJIKOCTh
YacTH Tela.

2. OmpeneneHue BBITAJIKUBAIONICH CHIIBI, JACHCTBYIONIEH Ha TENO, MOTPYKEHHOE B
AKUJKOCTb.

3. IlpoBepka HE3aBUCHMMOCTH BBITAIKWBAIOIICH CHUJIBI, JCHCTBYIOIICH Ha TEIO B
XKUJKOCTH, OT MacChl Tea.

4. OnbIThI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh BBITAJKHBAIONICH CHJIBI, IEUCTBYIOIICH
Ha TEJIO B >KUIKOCTH, OT 00BbEMA MOTPYXKEHHOH B JKHUIKOCTH YAaCTH Tela U OT
IJIOTHOCTHU KUIKOCTH.

5. KoHcrpyupoBanue apeoMerpa WM KOHCTPYUPOBAHUE JIOJKH U OIpEACIeHHE e
TPy30MOABEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTB. JHEprus.

Mexanunyeckas padota. MOIIHOCTS.

[IpocTeie MEXaHU3MBI: pbIYar, OJIOK, HAKJIOHHAs IJIOCKOCTh. I[IpaBmiio paBHOBecHs
priuara. [IpumeneHnue npaBuia paBHOBECHS pbluara K 0JI0Ky. «30J10TO€ MPaBUIIO» MEXaHUKH.
KIIJ nmpocTsix MexaHu3MoB. [IpocTbie MexaHU3MbI B OBITY U TEXHHKE.

Mexanunyeckass sHeprusa. KuHernmdeckass W moTreHIuanbHas sHeprus. [IpeBpaiienue
OJIHOT'O BHJIa MEXAHUYECKOW SHEPTUHU B IPYroil. 3aKOH COXPAHEHHS SPHEPTUU B MEXaHUKE.

Hemoncmpayuu.

1. Ilpumepsl IPOCTHIX MEXAHU3MOB.

Jlabopamopnusie pabomot u onvimel.

1. OmpeneneHue pabOTBI CWJIBI TPEHUS TPU PABHOMEPHOM JIBIDKEHHUH TeJla II0

TOPU30HTAIILHOW MOBEPXHOCTH.
2. HccrnenoBanue yclnoBHi paBHOBECHS pblyara.
3. Hsmepenne KIIJ] HakIOHHOM IJIOCKOCTH.

4. H3ydeHue 3aKOHA COXPAHEHUS MEXAaHUUYECKOM HEPIUu.
8 KVIACC

Pazgen 6. TenioBblie ABJICHUS.

OCHOBHBIE TIOJOKEHUSI MOJIEKYJIIPHO-KUHETUUECKOW TEOpUU CTPOCHHUS BEIIECTBA.
Macca u pa3mepbl aTOMOB M MOJEKYJI. ONbIThI, TOATBEPKIAAIOIINE OCHOBHBIE TMOJIOKEHUS
MOJIEKYJIIPHOKUHETHYECKON TEOPUHU.

Mopenu TBEpAOTO, KUAKOTO U Ta3000pa3HOT0 COCTOSIHUM BemecTBa. Kpucrammnueckue
u amopdubie Tena. OOBSICHEHHUE CBOMCTB ra3o0B, >KUIKOCTEH M TBEPIABIX TEI HAa OCHOBE
MOJIO)KEHUN MOJICKYJISIPHO-KMHETHYECKOM Teopuu. CMauyMBaHUE W KalWJUIAPHBIEC SIBICHMUS.
TernnoBoe pacClIMPEHUE U CIKATHE.

Temneparypa. CBa3b TemmepaTypbl CO CKOPOCTBIO TEIJIOBOTO JIBMKEHHUS YACTHII.
Buytpennss sneprus. CrocoObl W3MEHEHHS BHYTPEHHEH »SHEpruu: Tervionepenada u
COBepIIeHHE paboThl. BubI Terionepenaun: TeraonpoBOAHOCTh, KOHBEKIIHSI, U3TyUCHUE.

KonuuecTBo TemnoThl. YaelbHas TEIIOEMKOCTh BellecTBa. TemIoo0MeH M TEIIOBOE
paBHOBecHe. YpaBHEHHE TeIIoBoro Oananca. [ImaBneHre u oTBep/iIeBaHNE KPUCTATUTMUECKHIX
BEIIECTB. YenbHas TeruioTa miasneHus. [lapooOpa3zoBanue m kouzaeHcanus. Vcmapenue.
Kunenue. YnenpHas teruiora mapooOpazoBaHus. 3aBUCHMOCTh TEMIEPATYpPhl KUIICHUS OT
aTMOC(epHOTO AaBICHHUS.

BrnaxnocTs Bo3ayxa.

DHeprus ToIMBa. Y IeJdbHask TEMJI0Ta CTOPAHUS.



[Mpunmunsl pabotel TemoBbix asuratencit KIIJ| teroBoro nsurartens. TeruoBsie
JBATATENH U 3aLIUTa OKPY>KAOLIEH Cpeibl.

3aKOH COXpaHEHMs U MIPEBPALLEHUS S3HEPTUU B TEIUIOBBIX IIPOLECCaX.

Hemoncmpayuu.

Habnronenne OpoyHOBCKOTO JABHKEHHUSL.
Ha6mronenue quddysun.
HaGmoienue SBiIeHU CMAaYMBAHMS U KAMAJUTSIPHBIX SBICHUIA.
Habnroienue TemnoBoro paciupeHus Ted.
W3meneHue naBieHus Ta3a pyu U3MEHEHHH 00bEMA I HArPEBAHUH WITH OXJIAXKICHUH.
[IpaBuna n3mMepeHus TeMIepaTypsl.
Bunael rerionepenayu.
OxunaxieHre Ipy COBepUICHUH PabOTHI.
Harpeanue nipu coBepiiieHUN padOThl BHEITHUMU CHIIAMHU.
0. CpaBHeHHE TEIIIOEMKOCTEH pa3IMUHbBIX BEIIECTB.
1. HabmroneHne KuneHusl.
12. HabGmroieHre MOCTOSHCTBA TEMITEPATyPhl TIPH TJIABJICHUH.
13. Monenu TEIIOBLIX IBUTATENEH.
Jlabopamopnusie pabomot u onvimel.
OnbITH IO OOHAPYKEHHIO JEHCTBUS CHII MOJICKYJISIPHOTO MPUTSKECHHUS.
OMnBITHI 11O BBIPAIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WJIM caxapa.
OnbITH 110 HAOTIOIEHUIO TETIOBOTO PACIIMPEHUS TA30B, )KUKOCTEH U TBEPBIX TeEll.
Omnpenenenue AaBleHUs BO3IyXa B OaJUIOHE IIIPHUIIA.
OnbITH, JEMOHCTPUPYIOIIME 3aBUCUMOCThH JaBJICHHUS BO3AyXa OT ero o0béma u
HarpeBaHUs WU OXJIaXKICHHUS.
[IpoBepka THIOTE3bI JWHEHHOW 3aBUCHUMOCTH JJIUHBI CTOJNOWKA >KUIKOCTH B
TEPMOMETPHUUECKOI TpyOKe OT TeMIIepaTyphl.
7. HabmioneHue u3MEeHEHUS BHYTPEHHEH SHEPTHH Tella B pe3yJsibTaTe Terlonepeaadn
1 pabOThI BHENTHUX CHIL.
8. MHccrnenoBanue siBIeHUS TerjooOMeHa NMPU CMEUIMBAHUM XOJOAHOM M ropsueit
BO/IBI.
9. OmnpeneneHue KOIUYECTBA TEIJIOTHI, MOJYYEHHOTO BOJOW INpHU TEII0O0OMEHE C
HarpeTbIM METAUIMYECKUM HUITUHAPOM.

10. OnpeneneHue yaenbHOM TEIIIOEMKOCTH BEIIECTBA.

11. VccnemoBanue mporiecca UCIapeHHS.

12. OnpeneneHre OTHOCUTENHHON BIQKHOCTH BO3IyXa.

13. Onpenenenue yaenbHOM TEMIOTHI MIABJICHUS JIbJA.

Pa3nes 7. DiiekTpryeckne 1 MArHUTHBIE SIBJICHHS.

DnekTpusanus Ten. J{Ba poja 35eKTpuyeckux 3apsiioB. Bzanmoneictre 3apsiKeHHBIX
ten. 3akoH KyioHa (3aBUCHMOCTb CHJIBI B3aUMOJEHCTBUS 3apsyKEHHBIX TEJl OT BEIMUYMHBI
3apsZI0B U PACCTOSTHUSL MEX]TY TEIaMH).

Onexktpuueckoe mnone. HanpsokéHHocTs — anekTpuyeckoro  nosid.  IlpuHnumn
CYIEPIO3UIINH IEKTPUUECKUX MOJIeH (Ha KaUeCTBEHHOM YPOBHE).

Hocurenu 3nexkTpuueckux 3apsiioB. DIEMEHTApHbIN 3JeKTpUUecKkuil 3apsan. CtpoeHue
atoma. [IpoBOHUKHY 1 TUAIEKTPUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOTO 3apsiaa.

DNEKTPUYECKUH TOK. YCJIOBMS CYLIECTBOBAHMS AJIEKTpUYECKOro Toka. Mcrounukum
MOCTOSIHHOTO TOKa. [IeHCTBUS 3JEKTPUUECKOTO TOKa (TEMI0BOE, XUMUYECKOE, MAarHUTHOE).
DNEKTPUUECKUN TOK B )KUJKOCTSX U ra3ax.
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Onextpuueckas nenb. Cuna Toka. OieKTpudeckoe HampspkeHue. ConpoTHUBIIEHUE
MPOBOJHUKA. YJIENTbHOE COMPOTHUBJIIEHHE BemecTBa. 3akoH Oma s ydacTKa IIeru.
[TocnenoBarenpHOE U MapaIeIbHOE COSAMHEHUE TIPOBOJHUKOB.

PaboTta m MOmHOCTH 3JEKTpUYECKOro Toka. 3akoH J[xoyms—Jlenna. DnekTpuueckue
[[ENHU ¥ MOTPEOUTENHN AIIEKTPUIECKON dHeprun B ObITy. KopoTkoe 3aMbIkaHue.

[TocTostHHBIE MarHUTHL. B3auMopeicTBHE MOCTOSIHHBIX MarHMTOB. MarnuTHoe MoJje.
MarnuTHOe 1noje 3eMIu U ero 3HaueHue s sku3HU Ha 3emie. OnbiT Dpcreaa. MarnutHoe
MoJie BJEKTPUYECKOro ToKa. I[IpuMeHeHue »BIeKTpOMAarHUTOB B TexHUKe. JlelicTBue
MarHUTHOTO TMOJii Ha MPOBOJHUK C TOKOM. OJEKTPOABUTATENIb MOCTOSHHOTO TOKA.
Hcnonb3oBaHue 31eKTpOABUTATENCH B TEXHUYECKUX YCTPOMUCTBAX M HA TPAHCIIOPTE.

OneiTel  ®apanes. SBneHue >snaeKTpoMarHUTHOM wuHAykuuu. IlpaBuno JleHna.
Onekrporereparop. CrocoObl MOTyYEeHHs] IICKTPUUYCCKON SHEPrUH. DICKTPOCTAHIIUKA Ha
BO300HOBIISIEMBIX UCTOYHHKAX SHEPTHUH.

Hemoncmpayuu.

DnekTpusanus Teul.

JIBa poJia JIEKTPUYECKUX 3apsA0B U B3aUMOJECHCTBUE 3apsyKEHHBIX TEll.

Y CTpOUCTBO U IEUCTBUE IIEKTPOCKOIA.

DnekTpocTaTu4ecKas NHIYKIHS.

3aKOH COXpaHEHUs IEKTPUUECKUX 3apsI0B.

[IpoBOIHMKYN U AUBIIEKTPUKHU.

MopenupoBaHue CUIOBBIX JIMHUM 3JIEKTPUYECKOIO ITOJIS.

HcTouHMKH TOCTOSTHHOTO TOKA.

JIeNCTBUA DIIEKTPUYECKOTO TOKA.

0. DyeKTpUYeCKUH TOK B KHIKOCTH.

. ["a30BBbIi1 pazpsm.

12. Izamepenune CUiIbl TOKa aMIIEPMETPOM.

13. U3mepeHue 3eKTPUIeCKOro HAMPSKEHUS BOJTBTMETPOM.

14. Peoctat u Mara3uH CONPOTHBIICHUH.

15. B3aumoeiicTBiE NOCTOSSHHBIX MAarHUTOB.

16. MoaenupoBaHre HEBO3MOKHOCTH pa3/IesIeHUs MOJI0COB MarHuTa.

17. MonenupoBaHle MarHUTHBIX MOJIEH MOCTOSIHHBIX MAarHUTOB.

18. OnmwiT Dpcrena.

19. MarautHoe nojie TOKa. JIEKTPOMATHHUT.

20. JleiicTBME MarHUTHOTO TIOJISI HAa TPOBOJTHUK C TOKOM.

21. DnexTpoABUTraTeh MOCTOSTHHOTO TOKA.

22. ViccnenoBaHue SIBJICHUS 3JIEKTPOMAarHUTHON MHIYKIIUH.

23. OnsiTel Qapajes.

24. 3aBUCUMOCTb HaIIPaBJICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBUIl €r0 BO3HUKHOBEHHS.
25. DIeKTporeHepaTop MOCTOSTHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.

OnbITHI 10 HAOTIOCHUIO SJIEKTPU3AIIMHU Tl MHAYKIUEH U TIPU COPUKOCHOBEHUHU.
HccnenoBanue necTBUS AIEKTPUUYECKOTO TOJI HAa TPOBOIHUKYU U AUDJICKTPUKH.
COopka 1 mpoBepKa padOTHI IEKTPHUUECKOH IETH TOCTOSIHHOTO TOKA.
N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u perynmpoBaHue HAMPSKEHUS.

HccnepoBanue 3aBUCHMOCTH CHIJIBI  TOKa, UAYIIErO0 Yepe3 PE3UcTop, OT
COMPOTHUBIICHUS PE3UCTOPA U HAMIPSIKEHUS HA PE3UCTOPE.
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7. OnbITBl, JAEMOHCTPHUPYIOIIUE 3aBHCUMOCTb JJIEKTPHUYECKOTO COMPOTUBICHUS
IIPOBOJIHUKA OT €ro JJIMHBI, JIOLIAIU MIONEPEYHOr0 CeYEHUs U MaTepuaa.

8. IIpoBepka mpaBmiia CIOXKEHHUS HANPSDKEHUHM MPU MOCIEIOBATEIBHOM COCIMHEHUHU
JBYX PE3UCTOPOB.

9. TIpoBepka mpaBuiia JuIs CHUIIBI TOKA MPH NMapauIETbHOM COCTUHEHUN PE3UCTOPOB.

10. Onpenenenne pabOTHI MEKTPUUECKOTO TOKA, UIYIIIETO Yepe3 PE3UCTOP.

11. OnpeneneHne MOIHOCTH 3JEKTPUUECKOI0 TOKA, BBIAEIAEMON Ha PE3UCTOPE.

12. MccnenoBaHue 3aBUCUMOCTH CUJIBI TOKA, HIYIIETO Yepe3 JJaMII0UKYy, OT HAIIPSKEHUS
Ha HEM.

13. Onpenenenue KIIJI narpeBaTens.

14. ViccnenoBaHre MarHuTHOTO B3aUMOJICHCTBHUSI IOCTOSIHHBIX MarHUTOB.

15. 3yueHre MarHuTHOIO MOJIA TOCTOSHHBIX MAarHUTOB IPU HUX OOBEAMHEHUHM U
pa3aeleHnN.

16. MccnenoBanue AeHCTBUS SIEKTPUYECKOIO TOKA HA MAaTHUTHYIO CTPEJIKY.

17. OnbITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD CHJIbI B3AUMOIEHCTBUS KAaTYIIKU C TOKOM
Y MarHuTa oT CHJIbI TOKA U HANpaBJIEHUS TOKA B KaTyILKeE.

18. N3yueHue neiicTBUSE MarHUTHOTO TOJIS Ha MTPOBOIHUK C TOKOM.

19. KoncrpyrupoBaHue U U3y4eHue padOThI AJICKTPOIBUTATEIIS.

20. Uzmepenue KI1/[ anexkTpoaBuraTenbHON yCTAaHOBKH.

21. OnbITHl IO MCCIEIOBAHUIO SIBIEHUS 3JEKTPOMAarHUTHOW MHIYKIMU: MCCIEIOBAHNE
M3MEHEHHI 3HAYEeHUs ¥ HAalPaBJICHUS MHAYKIIMOHHOTO TOKA.

9 KJIACC

Pa3znen 8. Mexannueckue siBJICHHUS.

Mexanunueckoe npmxenue. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBHOCTD
MEXaHUYECKOro ABWKEHHUS. PaBHOMepHOe mnpsmoiimHelHHoe nBuxkeHue. HepaBHoMepHoe
npsiMosiHeitHoe aBMkeHue. CpefHsis U MTHOBEHHAsi CKOPOCTh Tella MPU HEPAaBHOMEPHOM
JBHKECHUH.

Yckopenue. PaBHOYCKOpeHHOE mMpsMONMHEWHOe IBUkeHHe. CBOOOIHOE TMajeHHE.
Onbrtel [Manunes.

PaBHOMepHOE BHXKEHKE TIO OKpYKkHOCTH. [leproa u yacrora obpamienus. JIuneitnas u
YIJIOBast CKOPOCTH. LIeHTpOCTpeMUTENBHOE YCKOPEHUE.

Ilepsbiit 3axkoH Herotona. Bropoli 3akoH Herorona. Tpertuit 3akoH Herorona. IIpunnun
CYNEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHusi: cuila TpEeHUsl CKOJIbKEHUS, CUJIa TPEHUs
MTOKOS1, APYTHE BUABI TPEHUS.

Cuna TSDKECTM M 3aKOH BCEMHUPHOTO TATOTCHHUS. YCKOpEHHE CBOOOTHOTO IaJICHHUS.
JBmxenue tianeT Bokpyr Connma. IlepBas kocmudeckas ckopocTb. HeBecomocts u
IIEPETPY3KHU.

PaBHOBecue MarepuanbHOM TOYKH. AOGCOMOTHO TBEpHOE Teno. PaBHOBecue TBEPAOTO
TeJla C 3aKPEIIEHHON OChIO BpalieHus. MoMmeHT cuiibl. LleHTp TskecTu.

Nmnynbe tena. U3menenune umnyibca. Mnynbe cuibl. 3aKOH COXPAHEHUS UMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexannueckas pabota 1 MOITHOCTh. PaGoTa cui TsbkectH, ynpyroctu, TpeHus. CBsi3b
sHepruu u pabotel. [loTeHIMaNbHAsS HEPrHs TeNa, MOJHATOTO HaJ MOBEPXHOCTHIO 3EMIIH.
[ToreHmmanbHast sHeprus cxaTtoil mnpyxuHbl. KuHetmdeckas »sHeprus. Teopema o
KMHETUYECKOM YHEPruu. 3aKOH COXPAHEHHSI MEXaHUYECKOM SHEPrUu.

Hemoncmpayuu.



1. HalGmroneHne MEXaHMUYECKOTO JIBIKEHUS Tella OTHOCUTENFHO PA3HBIX TN OTCUETA.
CpaBHeHME MyTel U TPACKTOPHUHN IBUKEHHUSI OJHOTO M TOTO K€ TeJla OTHOCUTEIBHO
Pa3HBIX TEJI OTCUETA.

W3mepenune ckopocTy U YCKOPEHHUSI IPSMOJIMHEHHOTO IBUKEHUSI.

HccnenoBanue Npu3HaKoB PaBHOYCKOPEHHOTO IBUKEHUS.

Habmtoienue ABMKeHUS Tella 0 OKPYKHOCTH.

HaGnronenne MexaHWYeCKHUX SIBICHHUH, MPOUCXOISAIIMUX B CHCTEME OTCcuéTra

«Tenexka» mpu e€ pPaBHOMEPHOM M YCKOPEHHOM JBUXEHHH OTHOCHUTEIHHO

KaOuHeTa (PU3UKU.

7. 3aBUCUMOCTH YCKOPEHHMsI TeJla OT MAacChl T€Ia U ICUCTBYIOIIECH Ha HETO CHJIBI.

8. HabmoneHue paBeHCTBA CHII IPU B3aUMOJCHCTBUU TEJI.

9. V3meHenue Beca Tena MpU YCKOPEHHOM JIBH)KEHUU.

10. ITepenaya uMIyabca Mpyu B3aMMOACHCTBUH TEIL.

11. TIpeoGpa3oBaHus SHEPTHH MPU B3aUMOACHCTBUHN TEI.

12. CoxpaHenue UMITyabCca IMPH HEYIIPYTOM B3aUMOCHCTBUU.

13. CoxpaHeHne uMIysbca pu a0COTIOTHO YITPYTrOM B3aUMOJICHCTBHUH.

14. HaGnroreHrne peakTUBHOTO JIBUKEHHUSI.

15. CoxpaHeHne MEXaHUYECKOW SHEPTUH MPU CBOOOTHOM TaJACHUH.

16. CoxpaHeHHe MEXaHWYECKOW OHHEPruM TMpHU JBIKEHUU Tela TMOoj JeHCTBHEM
MIPYKUHBIL.

Jlabopamopuvie pabomul u onvimol.

1. KoHnctpyupoBaHue TpakTa JUisi pa3roHa U JajbHEHIIEero paBHOMEPHOTO JBUKEHUS
HIApPUKA WU TEJIEKKH.

2. OmnpezneneHue cCpeqHeil CKOPOCTH CKOJbXEHMsI OpyCKa WM JABM)KEHHUS LIapuKa 110
HAKJIOHHOM IIJIOCKOCTH.

3. OmpezneneHue yCKOpeHHUs Tella MPU PAaBHOYCKOPEHHOM JIBUKEHUU I10 HAKJIOHHOMN
IIJIOCKOCTH.

4. VccnenoBaHue 3aBUCUMOCTH IMYTH OT BPEMEHH MPU PaBHOYCKOPEHHOM JABUKEHUU
0e3 HayaJIbHON CKOPOCTH.

5. IlpoBepka rumores3bl: €ClIM IMPH PAaBHOYCKOPEHHOM JABM)KEHHUH 0e3 HauyaibHOU
CKOPOCTH IIyTH OTHOCSTCSl KaK psJ HEYETHBIX 4YHMCEI, TO COOTBETCTBYIOIIHE
MIPOMEXYTKH BPEMEHU OJTUHAKOBBI.

6. HccnemoBaHue 3aBUCMMOCTH CHJIBI TPEHHUSI CKOJBKECHHSI OT CHJIBI HOPMAJILHOTO

JaBJICHHUS.

Omnpenenenre KodhUITUEHTA TPESHUS CKOIBKCHHS.

Omnpenenenue KECTKOCTU MPYKUHBI.

9. Ompenenenue pabOTHI CUJIBI TPEHUS TPU PABHOMEPHOM JBIDKEHUH Tela II0

TOPU30HTAIILHOW MOBEPXHOCTH.
10. Onpenenenne pabOThI CUJIBI YIPYTOCTH NPH MOABEME Ipy3a C HCIOIb30BaHUEM
HEMOJIBUYKHOTO U MOJABHKHOTO OJIOKOB.

11. N3yuyeHue 3aKkoHa COXpaHEHUS SHEPTUH.

Pa3zgen 9. Mexannueckue KoJj1e0aHusl M BOJHBI.

Konebarenpaoe neuxenne. OCHOBHBIC XapaKTEPUCTUKH KOJIEOAHUI: MTEPHO]], 4acTOTa,
aMIuiuTyga. MartemMaTUdecKuii W TpPYKUHHBIA MasTHUKU. [IpeBpamieHue sHepruu mnpu
KoJ1e0aTeIbHOM JBMKCHUU.

3aryxatomue KkosieOaHus. BriHyXkaeHHBbIE KoseOaHus. Pe3onanc. MexaHuueckue
BOJIHBL. CBOMCTBAa MEXaHUYECKUX BOJH. [IpoosibHbBIE U TTONIEpeUHble BOIHBL. JIJIMHA BOJIHBI 1
CKOPOCTH €€ pacrpocTpaHeHus. MexaHn4ecKHe BOJIHBI B TBEPJOM TeJIe, CECMUYECKHE BOTHBI.
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3Byk. ['poMKOCTH 3ByKa U BbICOTa TOHA. OTpaskeHue 3ByKa. HGPa3ByK U yIbTpa3ByK.
Hemoncmpayuu.
Habntonenue xonebanuii Ten moJ AEHCTBHEM CHIIBI TSKECTH M CHIIBI YIIPYTOCTH.
Ha6mronenue konebanuii rpy3a Ha HUTH U Ha MIPYKUHE.
HaGmoienne BBIHYXIEHHBIX KOIeOaHU 1 pe30HaHca.
PacnipocTpanenre npooabHBIX U MONEPEYHBIX BOJIH (Ha MOJIEIH).
HabntoneHne 3aBUCIMOCTH BBICOTHI 3ByKa OT YacTOTHI.
AKYCTUYECKUH PE30HAHC.
ﬂaﬁopamopubw padomut u onvimol.
1. OmnpeneneHue 4aCTOThI U EpHOA KOJIEOAHUNH MAaTEMaTUYECKOTO MasiTHUKA.
2. OmpepneneHue 4acTOTHI U EPUOJIA KOJICOAHHH MPYKUHHOTO MasTHUKA.
3. HccnenoBanue 3aBUCUMOCTH MepUo/ia KOJeOaHUN MOJBEIIEHHOTO K HUTH Ipy3a OT
JUTUHBI HATH.
4. VccnenoBaHue 3aBUCUMOCTH NIEPHO/1a KOJIEOaHH M IPYKMHHOT'O MasiTHUKA OT Macchl
rpysa.
5. TlpoBepka He3aBUCUMOCTH INepHOJa KoneOaHUil rpy3a, MOABEIIEHHOTO K HUTH, OT
Macchl Ipysa.
6. OmnbIThl, IEMOHCTPUPYIOLIME 3aBUCHUMOCTh IEpHOJa KoJeOaHWW MpPy>KUHHOTO
MasTHHKA OT MacChl Ipy3a U KECTKOCTHU MPY>KUHBI.
7. H3mepeHne yCKOpEHHUs CBOOOIHOTO A ICHUS.
Pa3nes 10. D1eKTpOMarHuTHOE MOJIe M 3J1eKTPOMATHUTHbIE BOJIHBI.
DJIEKTPOMArHuTHOE MoJie. DINEKTPOMAarHUuTHbIE BOJTHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX
BoiH. [llkana 37€KTpOMAarHUTHBIX BOJIH. M Cronb30BaHME SJIEKTPOMArHUTHBIX BOJIH IS
COTOBOW CBSI3U.
DnexTpoMarHuTHas npupona ceera. CkopocTh cBeTa. BonHOBBIE cBOlCTBA CBETA.
Hemoncmpayuu.
1. CaoiicTBa 31EKTPOMArHUTHBIX BOJIH.
2. BomnHoBbIE CBOICTBa CBETA.
Jlabopamopuvie pabomul u onvimol.
1. H3ydeHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJH C TIOMOIIBI0 MOOMIBLHOTO TenedoHa.
Pa3znea 11. CBeToBLI€e IBJICHHUS.
JlydyeBas monenb cBera. ctounuku cBeta. [IpsMonuHeiiHOe pacipoCTpaHEHUE CBETA.
3armenus Connna u JIynel. Otpaxkenue cera. [lnockoe 3epkano. 3akoH OTpa)keHHUs CBETA.
[Ipenomnenue cBera. 3akoH mpesoMiieHUs] cBeta. [lomHOE BHYTpEeHHEE OTpakKeHUe
cBeTa. Vcrosnb30BaHKe MOJIHOTO BHYTPEHHETO OTPAXXEHUS B ONITUYECKUX CBETOBOJAX.
JIunza. Xon nyderr B ymH3e. OnrTuyeckas cuctema (oToarnmapara, MHKPOCKOTA M
Tesneckona. I'a3 kak onTudeckasi cucreMa. bin3opykocTs U 1abHO30PKOCTb.
Paznoxenue Oenoro ceera B cnektp. Omnbitel HbhtoToHa. CrojkeHHE CIEKTPaTbHBIX
uBeroB. /lucnepcus ceera.
Hemoncmpayuu.
[IpssMOnMHENHOE pacIIPOCTPAHEHHUE CBETA.
OTtpaxeHue cBera.
[Tony4yenue n300pa’keHU B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OnTruyeckuil CBETOBO/I.
Xox mydeit B coOmparomiei JTnH3e.
XoJ J1ydeil B pacCeuBarOLIEH JIUH3E.
[Tonyuenune n300pakeHH ¢ MOMOIIBIO JIHH3.
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9. Tpunuun neiictBus (oroanmnapara, MUKPOCKOIIA U TEJIECKOTIA.

10. Mozens riasa.

11. Pa3noxenne 6eoro cBeTa B CIIEKTP.

12. Tlomydenne 6eoro cBETa MPH CI0KCHUHU CBETA Pa3HBIX 1IBETOB.

Jlabopamopuvie pabomul u onvimol.

1. HUccnenoBanue 3aBUCHMOCTH yTjia OTPA)KEHUSI CBETOBOTO Jy4a OT yIJia MaJeHHUs.

2. VI3yueHue XapakTEpUCTUK N300paKEHUS MPEIMETa B IIIOCKOM 3epKaje.

3. HccnenoBaHue 3aBUCMMOCTH YIJla MPEIOMIICHHUS CBETOBOTO Jiyda OT yIjia MaJeHus
Ha I'PAHUILIE «BO3TYX—CTEKIIO».

[Tonyuenne n300pakeHHI ¢ IMOMOIIBIO COOMPAIOIICH JTNH3HI.

Onpenenenne GOKYCHOT'O PaCCTOSHUS U ONITUYECKOMN CHUIIBI COOMpArOIEeil TMH3BL.
OnbITHI IO Pa3JIOKEHUIO OEJIOTro CBETa B CIIEKTP.

OnBITH IO BOCTIPUSTHIO I[BETA MPEAMETOB MPH MX HAOIIOACHUH Yepe3 I[BETOBBIC
(UITBTPHI.

Pa3znea 12. KBanToBbI€e IBJICHHS.

Omnertel Pe3zepdopna u miianerapHas Mojenb atoma. Mojens atoma bopa. Mcnyckanue
Y TIOTJIONIeHHE cBeTa aToMOM. KBaHThI. JInHeHyaTble CIEKTPHI.

PannoaktuBHOCTh. Anb(a, OeTa- W ramma-uznydeHus. CTpoeHHE aTOMHOTO sjpa.
Hyknonnas mopens aromuoro snapa. M3oromsl. PannoaktuBHbIE npeBpamieHus. [lepuon
MOJIypacnajia aTOMHBIX sIJIEp.

SAnepHble peakiuu. 3aKOHbI COXPAHEHHUS 3apsSO0BOTO W MAacCOBOTO YHUCEI. DHEprus
CBSI3M aTOMHBIX siiep. CBsi3b Macchl U 3Hepruu. Peakiuu cunTes3a u aenenus saep. McrouHuku
sHepruu CosiHIA U 3BE3NL.

Snepnas sHepreruka. JledcTBUS paguoaKTUBHBIX U3JIYYE€HUN HA )KUBBIE OPTaHU3MBbl.

Jemoncmpayuu.

CrieKTphl U3ITy4€HUs U TOTJIOIIECHHUS.

CrexTpsl pa3nTuyHbIX Ta30B.

CunekTtp Bomopoaa.

Habmtonenue TpexoB B kamepe BuibcoHa.

PaboTta cuéTunka MOHU3UPYIOMINUX U3TYICHHM.

Perucrpanus uznydenusi npupoAHBIX MUHEPAJIOB U MIPOIYKTOB.

./Iaﬁopamopubte paodomut u onvimol.

1. HalGnroneHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3ITYUCHHUS.

2. VccnenoBaHue TPEKOB: M3MEPEHHUE HHEPTHUU YACTHUIBI [0 TOPMO3HOMY IYTH (I10

¢dororpadusam).

3. H3mepenue paanoakTUBHOTO (hoHA.

IToBTOpHTEIBLHO-0000 IO NI MOLYIb.

[ToBTOpUTENBbHO-0000IAIOMIUKA  MOAYAb TpEAHA3HAUYeH [ CHUCTEeMaTH3aluu U
0000IIEHUST TPEIMETHOTO COJEPKAHUS M ONbITa JAEATENbHOCTH, MPHOOPETEHHOTO NpHU
M3Y4YEHHH BCEro Kypca (pU3MKH, a Takke AJi1 MOJATOTOBKU K OCHOBHOMY IOCYAapCTBEHHOMY
9K3aMeHy 10 (PU3MKE A1 00YHaIOIUXCsl, BBIOPABIINX 3TOT y4eOHBINH peaMET.

[Ipy wu3yyeHUM JAHHOTO MOAYNSI pEATU3yIOTCS U CUCTEeMAaTU3UPYIOTCS BUIBI
NEeSTENbHOCTH, HAa OCHOBE KOTOPBIX OOecleYnBacTcs JOCTHIKEHHE TMPEAMETHBIX U
MeTanpeIMETHBIX IIJIAHUPYEMBIX PE3YJIbTaTOB 00yUeHHUsI, HOPMUPYETCSl €CTECTBEHHOHAYYHAas
IPAMOTHOCTh: OCBOEHHE HAYYHBIX METOJOB HCCIEAOBAHUS SBICHUN NPUPOABI U TEXHUKH,
OBJIAJICHHE YMEHHUSIMH OOBSCHSATH (pU3nuecKkue SBICHUS, NMPUMEHSS MOJTydYeHHbIE 3HAHUS,
peuiaTh 3aJja4u, B TOM YUCJI€ KAYECTBEHHBIE U KCIIEPUMEHTAIbHBIE.
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[IpyHIUNIHAIBHO NEATENbHOCTHBIA XapakTep AAHHOIO PA3fesia peaau3yercs 3a CUET
TOTO0, YTO 00YHYarOIIKECs BBIMOIHSIOT 3aJaHusl, B KOTOPBIX UM Ipe/iaracTcs:
Ha OCHOBE TOJYYEHHBIX 3HAaHUI pPACHO3HABATh W HAYYHO OOBACHATH (U3NYECKUE
SIBJIEHUS B OKPY>KalOIe NPUPOJIe U TOBCETHEBHOU KU3HU;
HCIOJIb30BATh HAYYHBIC MCTOAbI UCCIICAOBAHUA (1)I/IBI/I‘ICCKI/IX HBHGHHﬁ, B TOM 4YHCJIC OJIA
MIPOBEPKHU THIIOTE3 U MOTYUYCHHS TEOPETUUECKUX BBHIBOJIOB;
OGBHCH}ITB HAayY4YHBIC OCHOBBI HaI/IGOﬂee BaXHbIX I[OCTI/I)KGHI/II\/'I COBPCMCHHBIX TGXHOHOI‘Hﬁ,
HampuMmep, MPaKTUYECKOro HMCMOJIb30BAaHUS PA3IMYHBIX MCTOYHMKOB SHEPrMM Ha OCHOBE
3aKOHa IMPEBPAICHUA U COXPAaHCHUS BCCX U3BCCTHBIX BUAOB SHCPIUH.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOTI'PAMMBI 11O ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

N3yuenne ¢u3uMku Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs HANpaBJICHO Ha

AOCTHIKCHUC JINYHOCTHBIX, MCTAIIPCAMCTHBIX U TPCAMCTHLIX O6paBOBaT€.HBHBIX PE3YyJIbTATOB.

B pesynbrare u3yueHus (GuU3MKKA Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs Yy

oOyuatorerocst 0yayT c(hOpMHUPOBAHBI CIIEAYIONINE JIMYHOCTHBIE PE3YIbTAThI B YACTH:

1) maTpMoOTHYeCKOro BOCIIUTAHUSA:

- IPOSIBJICHUE MHTEPECA K UCTOPHH U COBPEMEHHOMY COCTOSTHUIO POCCUMCKON (hU3UIECKOM
HaYyKH;

- IEHHOCTHOE OTHOIICHHUE K IOCTHKEHUSAM POCCUHCKUX YUEHBIX-(DU3HUKOB;

2) rpaIaHCKOI0 M 1YXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

- TOTOBHOCTh K aKTUBHOMY Y4aCTHUIO B 00CYKJIEHIH OOIIECTBEHHO 3HAUMMBIX U STUYECKUX
npo0JieM, CBS3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JOCTUKEHUHN PU3UKU;

- OCO3HAHME BAKHOCTU MOPAJIbHO-ITHUECKUX MPUHIUIIOB B IEATENBHOCTH YUEHOIO;

3) 3cTEeTH4eCKOr0 BOCTIUTAHUS

- BOCTIPUSITHE SCTETUYECKUX KauecTB (PU3MUECKON HAyKU: €€ TapMOHUYHOTO TIOCTPOCHUS,
CTPOTOCTH, TOYHOCTH, JTAKOHUYHOCTH;

4) HeHHOCTH HAYYHOTO MO3HAHMUSI:

- OCO3HaHUE IIEHHOCTH (PU3MUECKON HayKu KaK MOIIHOI'O MHCTPYMEHTA IMO3HAHUS MUPA,
OCHOBBI Pa3BUTHS TEXHOJIOTUH, BAXKHEUILIEH COCTABIIAIONIEH KYJIbTYpPHI;

- pa3BUTHE HAYYHOU JH0003HATEIHLHOCTH, HHTEpPECA K UCCIIEA0BATEIbCKON e TEIbHOCTH;
5) popmupoBaHus KyJbTYPbI 310POBbS M IMOLUMOHAJIBHOT0 0JIATONIOIYYHS:

- OCO3HaHUE LIEHHOCTHU Oe30rmacHoro odpas3a >KM3HM B COBPEMEHHOM TEXHOJIOTMYECKOM
MUpE, BaXXHOCTH TNpaBUJl OE€30MacHOro IMOBEACHHS Ha TpPaHCIOpPTE, Ha J0porax, ¢
AIIEKTPUYECKUM U TETIJIOBBIM O0OPYIOBAHUEM B JIOMAIIHUX YCIOBHSIX;

- chopMUPOBAaHHOCTH HaBbIKA PedICKCHUU, TPU3HAHUE CBOETO MpaBa Ha OMMOKY U TaKOTO
JKe MpaBa y Jpyroro 4eaoBeKa;

6) TPY10BOT0 BOCIIUTAHUSA:

- aKTUBHOE Y4acTHe B PEIICHUH MPAKTUYECKHX 33/1a4 (B paMKaX CEMbH, 00pa3oBaTeIbHON
OpraHM3aly, Topoja, Kpas) TEXHOJIOTMYECKOM M COLMaibHOW HANpaBiICHHOCTH,
TpeOYIOMIMX B TOM YHUCIIe U GU3NUYECKUX 3HAHMUIA,

- HHTEpEC K MPaKTUYECKOMY H3yUeHUIO0 Mpodeccuii, CBI3aHHBIX ¢ GU3UKOM;

7) IKOJIOrM4eCKOro BOCIIMTAHUS:

- OpHUEHTalus Ha NpUMEHeHUe (U3NYECKUX 3HAHWM Ul pelieHus 3ajad B o0iacTu
OKpY’Karollel cpebl, INIAHUPOBAHMSI TIOCTYNKOB M OLIEHKH MX BO3MOXHBIX MOCIEACTBHIMA
JUISL OKPY KAIOLIEH cpeabl;

- OCO3HaHME INI00ATFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U IMyTel UX pelieHus;

8) apanTanuM K M3MEHSIOIIUMCH YCJIOBHSAM COUMAJILHON M MPUPOIHOM Cpeabl:

- TOTPeOHOCTh BO B3aUMOJICHCTBUU TPH BHIOJHEHUH HCCIEIOBAHUI M IMPOEKTOB
(bU3UYECKON HAMIPABICHHOCTH, OTKPBITOCTD OMBITY U 3HAHUSAM JPYTUX;

- IOBBILLIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JIeATEIbHOCTh;

- MOTPeOHOCTh B (POPMUPOBAHUM HOBBIX 3HAHHWM, B TOM 4YHCIIE (OPMYIHpPOBATH HJEH,
MOHSTHS, TUTIOTE3bI O (PU3NYECKUX O0BEKTaX U SIBICHUSIX;

- 0CO3HaHME Je(PHUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1aCT! (DU3UKH;

- IJTAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUHN HOBBIX (DU3MUECKUX 3HAHUM;



CTPCMIJICHUC AaHAJIM3UPOBATH U BBIABJIATL B3aUMOCBA3U HPUPOIBI, OGH.IGCTBa n

HYKOHOMHUKH, B TOM YHUCJIE C UCTIOIb30BaHUEM (PU3NUCCKUX 3HAHMIA,
® - OLEHKAa CBOMX JEHUCTBUN C y4y€TOM BIMSHHUS Ha OKPYKAIOLIYI0 CpPEAy, BO3MOMXHBIX
[J100aBHBIX OCIEICTBUM.

METAIIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHs HporpaMMbl 1O (U3MKE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3zoBanus y oOyuatomierocs OyayT c(hOpMUpOBaHBI MeTampeIMeTHbIe Pe3yJbTaThl,
BKJIIOYAOIME I103HABATEIbHbIC YHUBEPCAJIbHbIE YUeOHblE NEHCTBUSA, KOMMYHHKAaTHBHBIE
YHHUBEpCaJIbHbIE Y4eOHbIC ICHCTBHS, PETYJISTUBHbIC YHUBEPCATIbHBIC YUeOHbIC ICHCTBHSL.

ITo3naBaTenbHBIC YHHBePCAJIbHbIE Y4eOHbIE NelCTBHUS

Ba3oBble JJornuyeckue aelicTBUA:

BBIBJIITH M XapaKTEPHU30BaTh CYIIECTBEHHBIC TPU3HAKNA OOBEKTOB (SBICHUIN);
YCTaHABIMBATh CYIIECTBEHHBIH MpPU3HAK KIACCH(PHUKALUK, OCHOBAHUS IS
0000111eHUS ¥ CPAaBHEHUS;

BBISIBISITH 3aKOHOMEPHOCTH U IIPOTHBOPEUMS B pACCMAaTPUBACMBIX (haKTaxX, JTaHHBIX
1 HaOJIOICHUSIX, OTHOCAIINXCS K (PU3MUECKUM SIBICHUSM;

BBISIBIIATH IPUYMHHO-CJICICTBEHHBIEC CBS3M MPH M3YYEHUU (U3NUECKUX SIBICHUIN U
MPOIIECCOB, JIENaTh BBIBOABI C HCIIOJIB30BAHHEM JEIyKTHBHBIX W WHAYKTHBHBIX
YMO3aK/IIOYECHUH, BBIIBUTaTh THIIOTE3bI O B3AaUMOCBSI3SX (PM3MUCCKUX BEITHUYHH;
CaMOCTOSITENILHO BBIOMpaTh Ccroco® pemeHuss ydyeOHOW (u3nyeckod 3amauu
(cpaBHEHHE HECKOJBKMX BAPHMAHTOB PEIICHHUs, BBIOOp HanOoJiee MOAXOJSAIIETO C
y4ETOM CaMOCTOSITEIBHO BBIJICIICHHBIX KPUTECPHEB).

Ba3oBble ncciieroBaTe/ILCKHe AeiicTBUSA.

WCTIOJIH30BATh BOIIPOCHI KaK MCCIIEAOBATEIILCKUH HHCTPYMEHT TIO3HAHUS;
MPOBOJIUTh IO CAMOCTOSITEJIbHO COCTABICHHOMY IUIAHY OTIBIT, HECJIOXKHBIH
(bU3UYECKUI IKCTIEPUMEHT, HeOOJIBIIIOE MCCIIeIOBaHNUE (DU3NUECKOTO SBIICHHUS;
OLIEHUBATh Ha MPUMEHUMOCTh U JOCTOBEPHOCTh MH(POPMALIUIO, TIOIYYEHHYIO B X0/1€
HCCIICAOBaHUA UJIN SKCIICPUMCHTA,

CaMOCTOATENbHO (OPMYIHPOBAaTh OOOOIICHUS H BBIBOABI IO PE3yJIbTaTam
MPOBEIEHHOTO HAOIOICHUS, OTIBITA, UCCIICIOBAHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JajbHEWIee pa3BUTHE (U3UYESCKUX TPOIECCOB, a
TaKXKe BBIABUTATh TPEANOIIOKEHUSI 00 WX pPa3BUTHH B HOBBIX YCIOBUSX H
KOHTEKCTaX.

PabGora ¢ undopmanmeii:

NPUMEHSTh PAa3UYHbIE METOJbI, MHCTPYMEHTBI M 3aIllpOChl MPH MOUCKE U 0TOOpE
nH(pOpMAIIUY WM TaHHBIX ¢ YYETOM MpeI0KEHHON yueOHoM (pusnueckoit 3a1auu;
aHAIM3UPOBaTh, CHUCTEMATU3UPOBaTh W  HMHTEPIPETHPOBATH  HMH(POPMAIHIO
Pa3IUYHBIX BUAOB U ()OPM IPEICTABICHNUS;

CaMOCTOSITENILHO BBIOMPATh ONTUMANIBHYIO (OPMY MpPECTaBICHUS WH(OPMALUU U
WLTIOCTPUPOBATh pPEIIaeMble 3a/1a4l HECIOKHBIMUA CXEMaMH, JHarpaMMaMH, WHOU
rpaduKoi U UX KOMOMHAITUSIMU.

KoMMmyHuKaTHBHBIC yHHBepcaabHbIe yueOHbIe JeHCTBUS:



B XOJle 0OCYXIeHHS y4eOHOro marepuaia, pe3yiabTaToB JAOOpaTOPHBIX paboT H
MIPOEKTOB 3a/1aBaTh BOIMPOCHI MO CYHIECTBY OOCYXJaeMOW TEeMbl U BBICKA3bIBATh
U/ieH, HaIleJICHHbIE Ha peIICHHWE 3aJadd W IOJACpKaHHue OJaroKenaTelbHOCTH
001IeHUS,

COIIOCTABISITh CBOM CYXICHHA C CYXKICHHAMH APYIHMX YYaCTHHKOB JHAJIOTa,
OOHapY)KUBATh PA3IMYNE U CXOACTBO MO3UIIHIA;

BBIPA)XaTh CBOIO TOUYKY 3PEHHSI B YCTHBIX M MUCHbMEHHBIX TEKCTaX;

nyOJIMYHO TPEACTaBIATh PE3yJbTaThl  BBINOJHEHHOTO (DU3UYECKOTO  OIbITa
(3KCTIepUMEHTa, UCCIIEIOBAHMUSI, IPOEKTA);

MOHUMATh M UCIIOJIB30BaTh IPEUMYILECTBA KOMAHAHON U UHIMBHUIyaTbHON pabOTHI
IIPU PEUICHUN KOHKPETHON (PU3NYECKOM MpoOIeMBbl;

NPUHUMATh e COBMECTHOM AEATENbHOCTH, OPraHU30BHIBATH JICHCTBUS IO €&
JOOCTHKEHHUIO: PAcIpeneNsiTb PO, OOCYXIaTh TPOLECCHl W PE3YNIbTaThl
COBMECTHOH paboThl, 060011aTh MHEHHSI HECKOJIBKUX JTIO/ICH;

BBITIOJIHSTH CBOIO YacTh paOOTHI, JOCTUTAs Ka4eCTBEHHOTO PE3yibTara IO CBOEMY
HAIpaBJICHNIO M KOOPIUHHUPYS CBOM ACHCTBHSA C JPYTHMHU WIEHAMH KOMaH/IbI;
OLICHUBATh KAuyeCTBO CBOEr0 BKJaJa B OOLIMI MNPOAYKT 1O KPUTEPHSIM,
CaMOCTOSITENILHO C(OPMYITHMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasitTuBHbIe YHHBepcaJIbHbIe y4eOHbIe AelicTBUS

Camoopranmu3anus:

BBIBISITE TPOOJIEMBI B JKM3HEHHBIX M Y4YEOHBIX CHTYaIMsIX, TPEOYIOIIMX IS
penieHus Gpu3nIecKux 3HaAHUH;

OPHEHTUPOBATHCS B PA3IMYHBIX MOAXOAAX MPUHATHUSA PEelICHUN (MHIUBUAYaIbHOE,
NPUHSATHE PENICHNUs B TPyIINe, IPUHIATHE PELICHU TPyIInoN);

CaMOCTOSITENTHO COCTABJIATH AJTOPUTM pelIeHHUs (U3NYECKON 3a/1aud WU IJIaHa
WCCIIEIOBAaHMSI C Y4ETOM HMEIOIIUXCS PECYpCOB U COOCTBEHHBIX BO3MOXHOCTEH,
apryMEHTHPOBATh MpeJIaracMble BapUaHThI PEIICHHIA;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHUE.

CﬂMOKOHTpOJ’[L, 3MOLHOHAJIbHBIA HHTEJLJIEKT:

JIaBaTh aJICKBaTHYIO OLICHKY CUTYallUH U MPEeUIaraTh IjiaH €€ N3MEHEHHS;
OOBSACHATh MPUYUHBI JTOCTHXKEHUS (HEJOCTHXKEHHUS) Pe3yJbTaTOB JEATEIbHOCTH,
JlaBaTh OLEHKY MPUOOPETEHHOMY OIIBITY;

BHOCUTh KOPPEKTUBHI B JIEATEIHHOCTH (B TOM 4YHCJIE€ B XOJ BBIOJHEHUS
(U3MYECKOTO WCCIICIOBAHMS WM IMPOEKTa) HAa OCHOBE HOBBIX OOCTOSITEILCTB,
M3MEHUBILUXCS CUTYallUi, yCTaHOBJICHHBIX OMIUOOK, BOSHUKIIIUX TPYIHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YJIbTATa 1I€JI U YCIOBUSIM;

CTaBUTH CeOsI HA MECTO JIPYroro YeJIOBEKa B XO/I€ CIIOPa WK TUCKYCCHH Ha HAYYHYIO
TeMY, IOHUMaThb MOTUBBI, HAMEPEHHUS U JIOTUKY JPYroro;

MpU3HABaTh CBOE MpaBO HAa OIMMOKY MpH pelmieHuH (PU3MYECKHX 3aaad WU B
YTBEPKICHUSIX Ha HAYYHBIE TEMBI M TAKOE K€ MPABO JPYToro.

INPEAMETHBIE PE3YJIBTATbHI

K xoHIty 00ydenusi B 7 KJacce MpeIMETHbIC pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OO YJAIOIITUXCS YMECHHI:



UCIOJIb30BaTh TIOHATUSA: (U3MUECKHEe W XUMHUYECKHE SIBIICHUS, HAOIIOJCHHE,
IKCIIEPUMEHT, MOJIEJb, TUTIOTE3a, SAMHUIIBI (PU3NIECKIX BETTUYHUH, aTOM, MOJICKYJIa,
arperaTHbIC COCTOSIHHS BEIIeCTBa (TBEPIOE, KUIKOE, Ta3000pa3HOE), MEXaHUIECKOE
IBUKCHHE (paBHOMEPHOE, HEpPaBHOMEPHOE, MPSMOJMHEHHOE), TPACKTOpHs,
paBHOJEHCTBYIOMAs cia, aegopmanus (ymnpyras, MJIacCTHYECKas), HEBECOMOCTbD,
cooO0MIaoIINeCs COCY/IbI;

pasnuuath sBiIeHus (auddy3us, TEIOBOE JBM)KCHHE YacTHIl BEIECTBA,
paBHOMEpHOE JIBH)KEHUE, HEPAaBHOMEPHOE IBUKEHHE, MHEPIUS, B3aUMOJEHCTBHE
TeJl, PABHOBECHE TBEPABIX TEJ C 3aKPEIUIEHHOM OCBIO BPALLIEHHUS, IIEpe1ada JaBICHUs
TBEPABIMU TEJIAMHU, KUAKOCTIMU U Ta3aMu, aTMOC(epHOE JaBlieHUE, TUIaBaHUe Te,
MPEeBpAIICHUS MEXaHUYECKOW YHEPTUU) MO OMUCAHUIO UX XAPAKTEPHBIX CBOWMCTB U
Ha OCHOBE OIIBITOB, IEMOHCTPUPYIOIIUX TaHHOE (PU3UUECKOE SBIICHHUE;
pacmo3HaBaTh MPOSBICHUE U3YICHHBIX (DU3MUECKUX SIBICHUN B OKPYXKAIOIIEM MUPE,
B TOM 4HClie PU3NYECKUE SBICHUS B MPUPOJIEC: IPUMEPHI ABIKECHUS C Pa3InYHBIMU
CKOpPOCTSAIMHM B KMBOW W HEXUBOW MPUPOJE, ACHCTBUE CUIIBI TPEHUS B MPUPOAE U
TEeXHHKE, BIMSHUE aTMOC(HEPHOTO JABJICHHS Ha XKHBOW OpPraHW3M, IUIaBaHUE PbIO,
pBIYary B Teje YeaoBeKa, MPU 3TOM NMEPEBOAUTH MPAKTUYECKYIO 3a7jauy B yueOHYIO,
BBIJICTISITH CYIIIECTBEHHBIE CBOMCTBA (TIpU3HAKHM ) PU3NIECKUX SBIICHUI;

ONKCHIBATh M3y4YCHHBbIE CBOMCTBA Tel W (U3NYECKUE SBJICHUSA, MCIOIb3Ys
¢dusnueckue BeMUYWHBI (Macca, OO0BEM, IUIOTHOCTH BEIIECTBA, BpPEMs, IIYTh,
CKOPOCTb, CpPEAHsISI CKOPOCTb, CHJla YNPYIOCTH, CHJIa TSIKECTH, BEC Teja, Cuja
TpeHHs, JaBieHHe (TBEPIAOrO TeNa, >KUIKOCTH, Ta3a), BHITAIKUBAIOIIAS CHIIA,
MeXaHW4YecKas pabdoTa, MOIIHOCTh, IJIEYO CHJIBI, MOMEHT CHIIbI, Kod(hduiIueHt
MIOJIE3HOTO JIeHCTBUS MEXaHU3MOB, KUHETUYECKash U MOTEHUUAaIbHAs SHEPTHs), IpU
OIMHMCAHUU TIPABWIIBHO TPAKTOBATh (PU3UUECKHI CMBICI HCIIOIB3yEeMbIX BEJIMYUH, X
0003HaYECHUSI M €TUHUIBI PU3NUECKUX BETUYNH, HAXOIUTH (DOPMYJIbI, CBSI3bIBAIOLINE
JaHHYIO0 (U3UYECKYI0 BEIUYHMHY C JPYTHMH BEIUYHHAMH, CTPOUTH TpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEITUUHH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUYECKUE SIBICHUS W MPOIECCHI, MCIOIb3Ys
MpaBuJjIa CIOXKEHUs CHUJI (BAOJb OAHOU MPsIMOH ), 3akoH I'yka, 3akoH [Tackaisi, 3akoH
Apxumesna, MpaBUIIO paBHOBECHUS phlyara (0J10Ka), «30J10TOE MPABUIIO» MEXAHHKH,
3aKOH COXPAaHEHUs MEXaHWYECKOW OJHEepPruM, IMpU OSTOM JaBaThb CJIOBECHYIO
(hOpMyIIMPOBKY 3aKOHA U 3aMHUCHIBATh €70 MATEMATUIECKOE BHIPAKCHIE;

OOBSCHATH (PU3MUECKHE SBJICHHS, MPOLECChl U CBOMCTBAa Tell, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluli  NpPaKTUKOOPHEHTHPOBAHHOIO  XapakTepa:  BBIABIATH
MIPUYUHHO-CJICICTBEHHBIEC CBSI3U, CTPOUTH O0BICHEHUE U3 1—2 TOTUYECKUX IIAroB ¢
omopoil Ha 1-2 W3Yy4EeHHBIX CBOMCTBA (PM3MUECKHUX SIBICHUN, (PU3MYECKUX 3aKOHA
WM 3aKOHOMEPHOCTH;

pemarh pacy€THbIC 3amaud B 1—2 HEWCTBUS, HMCMONB3YS 3aKOHBI U (OPMYJIBI,
cBs3bIBatOlME (DM3MUECKHE BETUYMHBI: HAa OCHOBE aHall3a YCJIOBUS 3aJayu
3aMHCHIBATh KPATKOE yCIOBHE, MOACTABIATh (PU3NICCKUE BEITUINHBI B (OPMYIBI U
MIPOBOAUTH Pacu€Thl, HAXOAUTH CIIPABOYHBIEC JaHHbIE, HEOOXOAUMBIE JUIsSl PellleHuUs
3a/1a4, OIICHUBATh PEATUCTUIHOCTh MOMy4YeHHOM (PU3NYECKON BETHUNHBI,
pacrno3HaBaTh HpPOOJIEMBbI, KOTOpPbIE MOXXHO PEHIMTh MPU MOMOIIU (PUINYECKUX
METOJIOB, B ONHCAHHM HCCIIECIOBAaHUS BBIACNIATH IMPOBEPSEMOE MPEIINOJIOKEHNE
(rumoTesy), pa3nUYaTh U HMHTEPIPETUPOBATH MOJNYUYEHHBIM Pe3yabTaT, HAXOIUTh
OLIMOKHU B XOJI€ OMBITA, JIeTaTh BHIBOJBI 110 €T0 pPe3yIbTaTaM;



MIPOBOJIUTH OIBITHI 110 HAOIIOAEHUIO (PU3NYECKUX SBICHUN WK (PU3MYECKUX CBOMCTB
Ten: (opMynupoBaTh MPOBEPSEMbIE TMPEAINONIOKEHHUS, COOMpaTh YCTAaHOBKY W3
IPEUIOKEHHOr0  000pYyJOBaHUs, 3alMChIBaTh XOJ ONbITa U (HOPMYIMPOBATH
BBIBO/IbI;

BBINOJIHATE NPSIMbIE U3MEPEHUS] PACCTOSIHUSA, BPDEMEHHU, Macchl Tesa, 00béMa, CHUIIbI
U TeMIepaTypbl C MCIOJb30BAaHUEM AaHAJIOIOBBIX M LUQPOBBIX MpUOOPOB,
3aIMCBIBATh MOKA3aHUS MPUOOPOB C YUETOM 33aHHOM aOCONIIOTHONW MOTPEIIHOCTH
W3MEPEHHUI;

MPOBOANTH UCCIIECIOBAHUE 3aBUCUMOCTH OJTHOM (PU3NUIECKON BETUYHHBI OT IPYTOM C
UCTOJb30BAHUEM  MpPSMBIX  HM3MEpEHHH  (3aBUCUMOCTH IYTH  PaBHOMEPHO
JBYKYIIETOCS Tela OT BpEMEHM JIBUYKEHUS TeJla, CUIIbI TPEHUS CKOJIBKEHUS OT Beca
Tena, KayecTBa 0OpabOTKH MOBEPXHOCTEH TeN M HE3aBUCHUMOCTH CHUJIBI TPEHUS OT
IUIONIAA CONPUKOCHOBEHUS TEJ, CWIBl YIOPYTOCTH OT YAJIUHEHHUS IPYXUHBI,
BBITAJIKUBAIOIIECH CHIIBI OT 00BEMa MOTPYXKEHHOM YacTW Tela M OT IUIOTHOCTH
KHUJKOCTH, €€ HEe3aBUCHUMOCTH OT IUIOTHOCTH Teja, OT INIyOMHBI, HA KOTOPYIO
MOTPYKEHO TEJO, YCIOBUHN IIIaBaHUS TEJl, YCIOBUN PaBHOBECHs pbluara U OJIOKOB),
y4acTBOBaTh B IUIAHUPOBAHMM Y4E€OHOTO MCCIIEJOBAHUS, COOMpPATh YCTAHOBKY U
BBITOJIHATh U3MEPEHUs, CIIEAYS MPEIOKEHHOMY TUIaHy, (PUKCUPOBATh Pe3yiIbTaThl
MOJTyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEIMUYMH B BUJE MPEJIOKEHHBIX TaOINL U
rpauKoB, JeNaTh BHIBOJIBI IO PE3Y/IbTaTaM UCCIIEOBAHUS;

IIPOBOJIUTh KOCBEHHBIE M3MEPEHMs (PU3NYECKHX BEIUYMH (IJIOTHOCTh BELIECTBA
KHUAKOCTH W TBEPAOrOo Tena, CHUa TPEHUS CKOJIbKEHUS, JABICHHE BO31yXa,
BBITAJIKMBAIOIIAsl CHUJIA, JACHUCTBYIOIIAs Ha MOrPYXEHHOE B XKUAKOCTb TEJO,
KO2(DPUITMEHT TOJIE3HOTO IEUCTBHUS MTPOCTHIX MEXAaHU3MOB), CIICYS TPEITT0KEHHOM
WHCTPYKLIMU: TIPU BBIIOJHEHUH U3MEPEHUl coOuparb SKCIEPUMEHTAIBHYIO
YCTaHOBKY Y BBIYMCIIATH 3HAYEHUE NCKOMOU BEJIMYUHBI,

coOmogaTh MpaBuUja TEXHUKHM O€30macHOCTH TNpu padboTe ¢ 1abOpaTOpHBIM
o0opyIoBaHUEM;

yKa3blBaTh MPUHLUIBI JCUCTBUS NPUOOPOB M TEXHMYECKHX YCTPOMCTB: BECHI,
TEPMOMETp, TUHAMOMETP, COOOIIAIOLINECS COCYbI, 0apOMeTp, phlyar, MO ABUKHBIH
Y HETIO/IBUKHBIHN OJIOK, HAKJIOHHAS IJIOCKOCTB;

XapaKTepu30BaTh NPUHIMIIEI JCHCTBHS H3YyYCHHBIX NPUOOPOB M TEXHHUUYECKUX
YCTPOHCTB C OMOPOH HAa MX OMHUCAaHUsS (B TOM YHCJE: MOAUIMITHUKU, YCTPOWCTBO
BOJOIIPOBOZA, THAPABIMYECKUN TIPECC, MAHOMETP, BBICOTOMED, MOPLUIHEBOW HACOC,
apeoMeTp), UCTIONb3Ys 3HAHUS O CBOMCTBAX (PU3MYECKHX SIBICHUH M HEOOXOIUMBIE
¢bu3nyeckue 3aKOHbI U 3aKOHOMEPHOCTH;

NPUBOAUTH TPUMEpPbl (HAXOAUTh WHGPOPMALMIO O NPUMEpPax) MPAKTHYECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMNA B IMOBCETHEBHOW >KU3HU UIA OOECIIEUECHUs
0e30macHOCTH TIpH OOpaIeHuu ¢ MpUOOpaMH M TEXHUYECKUMH YCTPOMCTBAMHU,
COXpAaHEHMs 3JI0pOBbSI W COOJIOJICHUS HOPM SKOJOTHYECKOTO TIOBEACHUS B
OKpY>Karolleu cpere;

OCYILIECTBIATH OTOOP MCTOYHMKOB MH(poOpManuu B VMIHTEpHETE B COOTBETCTBHM C
3aJJaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMEIOLIUXCA 3HAHMUM U IYyTEM
CPaBHEHMsI PA3JIMYHBIX MCTOYHHKOB BBIIENIATH MH(OpMAIUIO, KOTOpas SBIAETCS
MPOTHUBOPEUYUBON MIIM MOXKET OBITh HEZOCTOBEPHOM;

UCMOJb30BaTh IPHU  BBINOJIHEHUM YYEOHBIX 3aJaHUl  HAyYHO-NOMYJSPHYIO
auTeparypy (U3NYECKOro COJEpKaHMs, CIPaBOYHbIE MaTepHallbl, PECYPChl CETH



WuTepHer, BiaaeTh NpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOU CHCTEMBI B JAPYTYIO;

CO3J1aBaTh COOCTBEHHBIC KPATKHE MMChbMEHHbIE U YCTHBIE COOOIEHHUS Ha OCHOBE 2—
3 MCTOYHMKOB MH(pOpMaNUU (U3NYECKOTO COACp)KAaHUSA, B TOM UYHUCIE MyOJIUIHO
JenaTh KpaTKue COOOIIEHUS O pe3yibTaTaX MPOEKTOB WM YUYE€OHBIX UCCIIEAOBAaHUM,
IIPU 3TOM IPaMOTHO UCIIOIB30BATh U3YUYEHHBIN MOHATUIHBIH anmapar Kypca (GUu3uKH,
COIIPOBOXAATH BBICTYIIJICHUE NTPE3CHTALUEH;

IIPU BBITIOJHEHUHU y4eOHBIX POEKTOB U MCCIICAOBAHUM pacrpenessiTh 00s13aHHOCTH
B IPYIIIE€ B COOTBETCTBUU C MOCTABJIEHHBIMM 3a/1a4aMH, CIEIUTh 3@ BBIIIOJIHEHUEM
IUTaHa JEeHCTBUM, aJeKBaTHO OIICHHMBATh COOCTBEHHBIM BKJIaA B JEITEILHOCTH
IpynIbl, BbICTpauBaTh KOMMYHHMKaTHUBHOE B3aUMOJICHCTBUE, YUYUTHIBas MHEHHE
OKPYKAIOILHUX.

K xoHIty 00yuenus B 8 kjacce mpeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE JOJKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMECHHIA:

HCII0JIb30BATh MOHATHS: Macca U pa3Mepbl MOJIEKYJI, TEMJIOBOE IBUKEHUE aTOMOB U
MOJIEKYJI, arperaTHble COCTOSIHUS BEIIECTBA, KPUCTAJUIMYECKHE U aMOpQHBIE Tena,
HACBIIIEHHBII M HEHACBIUICHHBIM Tap, BIAXKHOCTh BO3[yXa, TEMIIEpaTypa,
BHYTPEHHSS SHEPIHUsl, TEIJIOBOM JBUraTelb, JIEMEHTAPHBIM dJICKTPUUYECKUN 3apsl,
IEKTPUUECKOE MOJI€, MPOBOJHUKU M JUAIEKTPUKH, TOCTOSHHBIA 3JIEKTPUUYECKHUH
TOK, MarHUTHOE I10JIE;

pasnuyath sIBJIEHUS (TEIUIOBOE PACIIUPEHHUE U CKaTue, TeIlonepeaaya, TeIIoBOe
paBHOBECHE, CMauyMBaHME, KalWUIAPHBIC SBJICHUS, HCIApeHUE, KOHJIEHCalus,
IUTaBJICHWE,  KpUCTauM3auusi  (OTBEpAEBAaHUE), KHUICHHE, TeIuloneperaya
(TEerIonpoBOJHOCTb, KOHBEKIIMS, U3IIyUEHHE), DIIEKTPU3aLUs Tell, B3auMoJieicTBre
3apsA70B, JEHUCTBUS IEKTPUUYECKOTO TOKA, KOPOTKOE 3aMbIKAHUE, B3aUMOJEHCTBHE
MarHuTOB, IECTBUE MAarHUTHOI'O MOJIS HA MPOBOAHUK C TOKOM, JIEKTPOMarHuTHast
UHIYKIMSI) IO OIMCAaHUI0 HX XapaKTEPHBIX CBONCTB M Ha OCHOBE OIIBITOB,
JIEMOHCTPHUPYIOLIUX JAHHOE (PU3UUYECKOE SIBIICHUE;

pacro3HaBaTh NPOsIBIEHUE U3YYEHHBIX (PU3UUECKUX SBJICHUIN B OKPYXKAIOIIEM MHUPE,
B TOM 4Hcie (U3NYECKHUE SBJICHHS B IPHUPOJIE: MOBEPXHOCTHOE HATSKEHUE U
KaWULSIPHBIE SIBJIEHUS B NPUPOJIE, KPUCTAILIBl B Npupoje, usnydeHue ConHua,
3aMep3aHue BOJOEMOB, MOpPCKUE Opu3bl, 00pa3oBaHUE POCHI, TyMaHa, UHEs, CHEra,
JJIEKTPUUYECKUE SIBJICHUA B arMocdepe, 3IIEKTPHUUECTBO JKUBBIX OPraHU3MOB,
MarHuTHoOe noJjie 3eMid, Apeid MOJIICOB, POJIb MArHUTHOTO MOJS AJS KU3HHU Ha
3emiie, MOJISIPHOE CUSHUE, TTPU ATOM MEPEBOAUTH MPAKTHUECKYIO 33/auy B y4eOHYIO,
BBIJICIISITH CYIIECTBEHHBIC CBOMCTBA (TPU3HAKH ) (PU3HUECKUX SBICHHM;

ONMCHIBATh M3YYEHHBIE CBOMCTBA Tel M (U3UYECKUE SIBICHHS, HCIIOJIb3YS
¢u3nyeckre BeNUYNHBI (TeMIepaTypa, BHYTPEHHSISI SHEPTHsl, KOJTMYECTBO TEIUIOTHI,
ylenbHas TEIIOEMKOCTh BEIIECTBA, YAEIbHAs TEIUIOTAa IUIABJICHUA, Y/AEIbHAs
TEIUIOTa MapooOpa3oBaHus, yAeIbHAs TEIUIOTa CrOpaHHs TOIIMBA, K03(duuumeHt
MIOJIE3HOTO JIEHUCTBHS TEIUIOBOM MAIIHMHBI, OTHOCUTENIbHAs BJIAXKHOCTh BO31yXa,
NEKTPUYECKUH 3aps]l, cujla TOKa, IEKTPUUYECKOE HANPSIKEHUE, CONPOTHBIICHUE
IIPOBOJIHUKA, YJEJIBbHOE CONPOTUBJIECHUE BellecTBa, paboTa W  MOIIHOCTb
AJIEKTPUUYECKOTO TOKA), TIPU OMHCAHUU MPABUIBLHO TPAKTOBATh (DU3MUECKUM CMBICI
UCIOJIb3yEMBbIX BEIMYMH, 0003HAYEHUS U €IUHUILIBI (PU3NYECKUX BEITMUUH, HAXOJUTh
(bopMyIIbI, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BETMUUHY C APYTUMH BETHUNHAMH,
CTPOUTH TPaQUKH U3YUYEHHBIX 3aBUCUMOCTEN (PU3MUECKUX BEIUYMH;



XapaKTepU30BaTh CBOMCTBAa Tel, (U3MUYECKUE SIBICHUS W MPOIECCHI, HUCHOIb3Ys
OCHOBHBIE TOJIOKEHUSI MOJEKYISIPHO-KMHETUYECKON TEOpUU CTPOCHHS BELIECTBA,
MIPUHIMIT CYTIEPIIO3HMIIMKN TOJIeH (Ha Ka4eCTBEHHOM YPOBHE), 3aKOH COXpaHEHUS
3apsna, 3akoH OMma Jiis yyacTka 1enu, 3akoH Jlxoyns—JleHna, 3akoH coxpaHeHust
SHEPTHH, TIPU ITOM JIaBaTh CIOBECHYIO (POPMYIHUPOBKY 3aKOHA M 3alKCHIBATH €0
MaTeMaTU4eCKOE BbIPAKEHUE;

OOBACHITH (U3MYECKUE TPOIIECCHl U CBOMCTBA TEJ, B TOM YHCIE U B KOHTEKCTE
CUTYyalHi MPAaKTUKOOPUEHTHUPOBAHHOTO Xapakrtepa: BBISIBIISITH
MPUYUHHOCIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 TOTUYECKUX IIIaroB €
omopoit Ha 1—2 W3y4eHHBIX CBOMCTBA (PM3MUECKUX SIBICHUH, PU3NUECKUX 3aKOHOB
WJIA 3aKOHOMEPHOCTEM;

pemars pacy€THbIe 3amaud B 2-3 NEUCTBUS, HCIONB3YS 3aKOHBI U (OPMYJIBI,
CBs3BIBAIONIME (PU3MUECKHE BEIMYMHBI: HA OCHOBE aHaM3a YCIOBUS 3aJadd
3aMUChIBaTh KPAaTKOE YCIOBUE, BBIABISITH HEIOCTATOK JAHHBIX JJIs PEILICHUS 3a1a4H,
BBIOMPATh 3aKOHBI U (POPMYITBI, HECOOXOIUMBIC JIJIs €€ PEIICHUS, POBOAUTH PACUETHI
U CpaBHHMBATHh IMIOJIYYCHHOE 3HAYCHUE (U3MUECKON BEIWYMHBI C H3BECTHBIMU
JIaHHBIMH;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIU (PUIUIECKUX
METOJIOB, HCIIOJb3ysd OIMCAHWUE HCCIENAOBAHUS, BBIACHATH  IPOBEPSEMOE
MPEANONI0KEHUE, OLIEHUBATh MPAaBUIBHOCTh MOPSIKA MPOBEICHUS HCCIIEIOBAHUSA,
JleJIaTh BBIBOIBI;

MIPOBOMTH OIBITHI 1O HAOTIOCHIUIO (DU3HUECKUX SIBICHUHN WITH PU3NIECKUX CBOKCTB
Ten (KamwuUIApHBIC SBICHHS, 3aBUCHMOCTH IAaBJIICHHUS BO3JyXa OT €ro o0néma,
TeMIepaTypbl, CKOPOCTH Mpoliecca OCThIBAHUSI M HAarpeBaHHs MPU HU3IYYEHHH OT
LBETa U3Iydarouiei (Moriouaiieil) NToOBEpXHOCTH, CKOPOCTh UCHAPEHUS BOJBI OT
TeMIepaTypbl JKUJAKOCTH M IUIOAAA €€ TMOBEPXHOCTH, JJIEKTpU3alUd Tel U
B3aUMO/ICHCTBUE SNEKTPUUECKUX 3aPsIA0B, B3aUMOJIEHCTBHE MTOCTOSIHHBIX MATHUTOB,
BU3yaju3alys MarHUTHBIX TOJIEH MOCTOSHHBIX MAarHUTOB, NEWCTBUS MAarHUTHOIO
Mojs Ha TMPOBOJHUK C TOKOM, CBOMCTBA DJJICKTPOMAarHuTa, CBOMCTBA
AJICKTPOJIBUTATENISl  TOCTOSIHHOTO  TOKa):  (opMynmupoBaTh  MIpOBEpsSEMbIC
MPENIONIOKEeHHsI, COOMpaTh YCTAaHOBKY W3 TIPEUIOKEHHOTO 000pYIOBaHUS,
OTHCBIBATh XOJI OTBITA U (POPMYITHUPOBATH BHIBOIBI;

BBITIOJIHSTH MIPSIMbIE U3MEPEHHUS TEMITEPATYPbl, OTHOCUTEIBHOM BIIAXKHOCTH BO3/1yXa,
CWJIBI TOKA, HANpPsDKEHUs C UCIOJIb30BaHHWEM aHAJIOTOBBIX MPHOOPOB U NATYMKOB
(UBUYECKUX BEJIMYMH, CPAaBHUBATH PE3YNbTaThl M3MEPEHHH C y4€TOM 3aJaHHOMN
a0COIOTHON TOTPEIIHOCTH;

MIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3UUECKON BETMYUHBI OT APYTOH C
WCIIOIb30BAaHUEM TPSIMBIX M3MEPEHUN (3aBUCHMOCTH CONPOTHBIICHUS MPOBOJIHHUKA
OT €ro JJIMHBI, IUIOIIAJ TMOMNEPEYHOTO CEUEHUS] U YIEIbHOTO COMPOTHBICHUS
BEIIIECTBA MPOBOJIHUKA, CHJIBI TOKA, UAYIIIETO Yepe3 MPOBOAHUK, OT HANIPSKEHUS HA
MIPOBOJIHUKE, MCCJIEAOBAHUE MOCIEI0BATEIBHOTO W MApaUIENbHOIO COEIUHEHUN
MIPOBOJIHUKOB): TUIAHUPOBATh KCCIIEIOBAaHWE, COOMpATh YCTAHOBKY M BBINOJIHATH
HU3MEpEeHUsl, CIeys IPEIJI0KEHHOMY TUTaHY, (PUKCHUPOBATH PE3YIbTAThI TOTYYCHHON
3aBUCMMOCTH B BHJIe€ TaOMWIl M TpapuKOB, JeNaTh BBIBOABI IO pe3yJbTaTaM
HCCIICIOBAHUS;

MIPOBOJIUTH KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIHYUH (yAeIbHas TETNTIOEMKOCTh
BEIIIECTBA, COMPOTHUBIICHHE IMPOBOAHUKA, pabOTa W MOIIHOCTH SJIECKTPUUECKOTO



TOKa): TUIAHUPOBATh U3MEPEHHsI, COOMPATh IKCIIEPUMEHTAIBHYIO YCTAaHOBKY, CIIEIYS
MPeJI0KEHHOM MHCTPYKLUHU, U BBIYUCIATH 3HAYCHUE BETUYNHBL;

coOmogaTh MpaBuUja TEXHUKHM O€30macHOCTH TNpu padboTe ¢ 1abOpaTOpHBIM
o0opynoBaHUEM;

XapaKTepu30BaTh MPUHIMIBI JEHCTBUS H3YYEHHBIX HPUOOPOB U TEXHUYECKHUX
YCTPOMCTB C OMOPON Ha MX OMUCAHUS (B TOM YHCIE: CUCTEMa OTOIUICHUS JIOMOB,
TUTPOMETp, TapoBasi TypOWHA, aMIepMEeTp, BOJIBTMETpP, CUETUYMK DIIEKTPUICCKON
SHEPTUH, 3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, HArPEeBATEIbHBIE AIIEKTPONPUOOPHI
(TpuMepBl), IEKTPUIECKUE MPEIOXPAHUTENHN, dICKTPOMATHUT, dJEKTPOIBUTATETH
MOCTOSIHHOTO TOKAa), MCIONb3ys 3HaHUS O CBOMCTBaX (DM3MUYECKUX SBICHUNH U
HeoOxouMBbIe (PU3MYECKHE 3aKOHOMEPHOCTH;

pacrno3HaBaTh MPOCThIE TEXHUYECKHE YCTPOWCTBA U M3MEPHUTENbHbIE MPUOOPHI 1O
CXE€MaM U CXeMaTHYHbIM pUCYHKaM (>KUJIKOCTHBIA TEPMOMETP, TEPMOC, ICUXPOMETP,
TUTPOMETp, IBUTATENIb BHYTPEHHETO CrOPaHUs, 3JEKTPOCKOII, PEOCTaT), COCTABIISATh
CXEMBI JIEKTPUUYECKHUX LTIl C MOCIeA0BaTEIbHBIM U MapalljIeIbHbIM COeTMHEHUEM
3JIEMEHTOB, pa3jinyasi yCJIOBHbIE 0003HAYCHHUS DJIEMEHTOB JIEKTPUUECKUX LIEMEH;
MPUBOIAUTL TPUMEPHl (HAXOAUTh HMHPOPMALMIO O TMpUMEpax) MPAKTUUECKOTO
UCTOJIb30BaHUS (PU3MUECKUX 3HAHMNA B MOBCETHEBHOW >KU3HU UIA OOECIIEUECHUs
0e30macHOCTH TIpH OOpaIeHUH ¢ MpUOOpaMH M TEXHUYECKUMH YCTPOMCTBAMHU,
COXpAaHEHMs 3JI0pOBbSI W COOJIOJCHUS HOPM SKOJOTUYECKOTO TIOBEACHUS B
OKpY>Kalolleu cpere;

OCYILIECTBIIATh NMOUCK MH(OpMaKu (U3NUECKOro copepkanus B MHTepHeTe, Ha
OCHOBE MMEIONIMXCS 3HAHWM U MyTEM CPaBHEHUS JOMOJIHUTENBHBIX HMCTOYHUKOB
BBIICTISITE MH(POPMAIUIO, KOTOpasi SIBISETCS MPOTUBOPEUMBOM WM MOXKET OBITh
HEJI0CTOBEPHOM;

UCIIOJIb30BaTh TPU  BBINOJHEHUM Y4YEOHBIX 3aJaHUl  HAYYHO-TIOMYJSIPHYIO
TuTepaTypy (U3MUECKOro coiepiaHHs, CIpPaBOYHbIE MaTepHAIbl, PECYPChl CETU
WuTtepHer, BmageTh mnpuéMamMu KOHCIIEKTHPOBAHHUS TEKCTa, NPeoOpazoBaHUs
nH(pOpMaIUU U3 OJTHON 3HAKOBOU CHCTEMBI B APYTYIO;

co3/laBaTh COOCTBEHHBIE NMHCHMEHHBIE M KpPAaTKUE YCTHBIE COOOILIEHHs, 00001as
MH(POPMALIHIO U3 HECKOJIIBKUX UCTOYHUKOB (PU3UUECKOTO CO/AEPIKaHUs, B TOM UUCIIE
nyOJIMYHO TMPENCTaBIATh Pe3yAbTaThl IMPOEKTHOW WM  HCCIEN0BATENbCKON
JEeSTeNbHOCTH, IPU ATOM I'PaMOTHO HUCIIOJIb30BaTh U3yYCHHBIN MOHATHIHBIN anmapat
Kypca (hU3MKH, COMTPOBOXK/IATh BBICTYIUICHHE IPE3CHTALINEH;

IPU BBITOJHEHUH YYEOHBIX MPOEKTOB M HCCIECAOBAHUHN (DU3MYECKHX IPOIECCOB
pacripenenaTb 00s3aHHOCTH B IPYIINE B COOTBETCTBHUHU C IIOCTABICHHBIMH 33Ja4uaMH,
CIIEIUTHh 32 BBINOJHEHUEM IUIaHA ACWCTBUM U KOPPEKTHPOBATh €ro, aaeKBaTHO
OLICHUBATh COOCTBEHHBIH BKJaA B JCATCILHOCTh TPYIIBI, BBICTPAUBATh
KOMMYHHKaTHBHOE B3aMO/IEHCTBUE, TPOSBIISs TOTOBHOCTH pa3peuiaTb KOH(QIUKTHI.

K xoHIty 00ydenusi B 9 kJjacce mpeIMeTHbIC pe3yabTaThl Ha 6a30BOM YPOBHE JOJDKHBI
oTpakaTb C(HOPMUPOBAHHOCTH Y OO YJAIOIITUXCS YMECHHI:

UCIOJIb30BaTh IOHATUSA: CHCTEMa OTCYETa, MaTepualbHAas TOYKA, TPAEKTOPHS,
OTHOCUTEIIBHOCTh ~ MEXaHHYECKOTO  JABIDKEHHs,  naedopmauus  (ympyras,
IJIacTUYecKas), TpPEHUEe, LEHTPOCTPEMUTEIbHOE YCKOPEHUE, HEBECOMOCTh U
NEperpy3Ku, LEHTP TSKECTH, aOCOIMIOTHO TBEPAOE TEJO, LEHTP THKECTU TBEPIOTO
Tela, paBHOBECHE, MEXaHMUYeCKHe KojeOaHus U BOJIHBI, 3BYK, HH(]pa3ByK Hu
YJIBTPa3BYK, 3JEKTPOMAarHUTHBIE BOJIHBI, IlIKaja 3JEKTPOMAarHUTHBIX BOJIH, CBET,



OMM30PYKOCTh U JTaTbHO30PKOCTH, CHEKTPHI UCITyCKAaHWS W TOTJIOIICHUs, aubda,
OeTa- 1 raMMa-u3Iy4eHHUs], U30TOIIbI, siIepHAasi SHEPreTHKa;

pa3nuyath sBIIeHUS (PaBHOMEPHOE W HEPAaBHOMEPHOE MPSMOIIMHEHHOE NBHKEHUE,
PaBHOYCKOPEHHOE TPSIMOJMHEHHOE JBI)KCHHE, CBOOOJHOE TAJCHUE Tel,
pPaBHOMEpPHOE JIBIJKEHHE [0 OKPY)KHOCTH, B3aUMOJAEHMCTBHE TEJ, pPEaKTHUBHOE
IBUKECHHE, KOJie0aTebHOE ABM)KCHUE (3aTYXAIOIINE U BHIHYKICHHBIC KOJICOAHMS ),
pe30HaHC, BOJHOBOE  JBI)KEHHE, OTpPaXKEHHE  3ByKa, MPAMOJIMHEHHOE
pacmpocTpaHeHUE, OTpaXCHHE U TMPEIOMIICHHE CBETa, IOJIHOE BHYTPECHHEE
OTpakKeHUE CBETA, pasyio’KeHHEe Oeoro CBeTa B CIEKTP U CIOKEHHE CIEKTPATIbHBIX
[[BETOB, JUCIEPCUS CBETa, €CTECTBEHHAs paJMOAKTUBHOCTh, BO3HUKHOBEHHE
JUHENYaToro CreKTpa M3JIY4YEeHHs) MO OMHMCAHUI0 UX XapaKTepHBIX CBOWCTB U Ha
OCHOBE OIIBITOB, JEMOHCTPHUPYIOIIUX JaHHOE (PU3UIECKOE SBIICHICE,

pacrno3HaBaTh NPOSIBICHNE N3YYCHHBIX (PU3NUECKUX SBJICHUM B OKPYKAIOLIEM MHpE
(B TOM umcne (pU3MYECKHEe SIBICHUS B MPUPOJE: MPUIMBBI U OTJIMBBI, JBH)KEHUE
mwianeT COJHEYHOW CHUCTEMBI, PEaKTHMBHOE JBI)KCHHE IHKHBBIX OPTraHU3MOB,
BOCHIPUATHE 3BYKOB KUBOTHBIMH, 3€MIIETPSICEHHE, CEHCMUYECKHE BOJHBI, I[yHAMH,
9X0, I[BETa Tell, ONTHUYECKHE SIBICHUS B MPUPOJE, OMOJIOTHYECKOe JelCTBUE
BUJUMOTO, yIbTPAa(HOIETOBOTO M PEHTIEHOBCKOTO W3IyYEHHUH, €CTECTBEHHBIN
paMOaKTUBHBIN (POH, KOCMUYECKUE JTyUHd, PAAHOAKTUBHOE M3ITYYCHHUE TIPUPOTHBIX
MUHEPAJIOB, JEUCTBUE PaJMOAKTUBHBIX W3JyY€HUN Ha OpPraHU3M 4YeloBeKa), Mpu
3TOM TEPEBOAUTH MPAKTUYECKYIO 33a1ady B Y4eOHYIO, BBIJCIATH CYIIECTBEHHBIC
cBolicTBa (MpU3HAKHN) GU3MUECKHUX SBICHHM;

OMKCHIBATh WM3yYCHHBIC CBOWCTBA Tel W (U3NYECKUE SBICHUS, WCIOIb3YS
(du3nUYecKre BETUIHUHBI (CpeHSS 1 MTHOBEHHASI CKOPOCTH TeJla TPH HEPAaBHOMEPHOM
IBUKEHHUH, YCKOPEHUE, TIepeMEIlleHre, TyTh, YTI0Bas CKOPOCTb, CHjla TPEHUSs, CHIIa
VIOPYTOCTH, CHUJIAa TSDKECTH, YCKOPEHHE CBOOOIHOTO MAaJeHHS, BEC Teja, UMITYIIbC
Tesa, UMITYJIbC CUJIBI, MEXaHNYecKast padoTa U MOIIHOCTh, MOTEHI[MAIbHAS SHEPTUs
Tena, TMOJHATOTO HAJl TMOBEPXHOCTHIO 3€MIH, MOTCHIMANbHAS JHEPIHs CKATOU
MPYXUHBI, KAHHETUYECKas SHEprus, MOJHAas MeXaHWYecKas SHeprus, Nepuoa u
gacToTa KoyeOaHW#, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTHb
CBETa, MOKa3aTelb MPEeIOMIIEHUSI Cpelbl), PH ONHWCAHUU IPABUILHO TPAaKTOBATh
(U3HYECKUN CMBICIT HCTIOTh3yEeMbIX BEIMYUH, 0003HAYCHUS ¥ € AMHHIIBI (DU3HUECKUX
BEJIMYMH, HAXOAUTHb (OPMYIBI, CBS3bIBAIOLINE NAHHYIO (PU3UYECKYIO BEIUYUHY C
JIPYTUMH BEIMYUHAMH, CTPOUTH TpaQUKU M3YyYCHHBIX 3aBHUCHMOCTEH (pr3muecKkmx
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (U3MUYECKUE SIBICHUS W MPOIECCHI, MUCHOIb3Ys
3aKOH COXpaHEHUS YHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS, TPUHIIUIT CYTIEPIIO3UIIAN
CWJI, IPUHLIUIT OTHOCUTENbHOCTU ['anmunes, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHUS
UMITYJIbCA, 3aKOHBI OTPAKEHUS M TPEIOMIICHUS CBETa, 3aKOHBI COXPaHCHUS
3apsA0BOIO M MAacCOBOTO YMCEN MpHU SJIEPHBIX peakiusiX, IpU 3TOM JlaBaTh
CIIOBECHYIO (DOPMYITHPOBKY 3aKOHA U 3aIMCHIBATH €T0 MATEMATHUECKOE BRIPAKEHUE;
OOBSACHATH (PU3UYECKUE TPOIECCHl U CBOMCTBA TEJ, B TOM YHUCJIE U B KOHTEKCTE
CUTyallull  MPAaKTUKOOPHUEHTUPOBAHHOTO  XapaKTepa: BbIBIATh  MPUUHMHHO-
CIICJICTBEHHBIC CBS3HU, CTPOUTH OOBSICHEHUE U3 2—3 JIOTMYECKHX IIaroB ¢ OMOPOi Ha
2-3 W3y4YEHHBIX CBOMCTBA (U3UYECKUX SBJICHHH, (U3MYECKUX 3aKOHOB WIIH
3aKOHOMEPHOCTEH;

pemarh pacy€THbIC 3a7a4yd (OMUpAroNIMecss Ha CUCTeMy M3 2-3 ypaBHEHHH),
UCIIOJIB3YS 3aKOHBI M (DOPMYITBI, CBS3BIBAIOIINE (U3HUSCKUE BEIIMYUHBL: HA OCHOBE



aHallM3a yCJOBHsI 33aJ]aud 3allMChIBATh KPATKOE YCJIOBUE, BBISBISITH HEJOCTAIOIINE
WU HU30BITOYHBIC JTaHHBIC, BBIOMpATh 3aKOHBI U (OPMYIBI, HEOOXOJMMBIC IS
pelleHrs, TPOBOAWTh pAcUY€Thl M OIEHUBATh PEATUCTHUYHOCTH TOTYYCHHOTO
3HaueHUs! GU3NYECKON BETUUNHBL;

pacmo3HaBaTh MPOOJIEMBI, KOTOPbIE MOXHO PEHIMTh MPU MOMOIIU (PUIUIECKUX
METOJIOB, HWCIONB3ysl ONUCAHUE WCCIEAOBAHUS, BBIICTSATh  IPOBEPSIEMOE
MPEOJIOKEHNE, OLICHUBATh MPAaBWJIBHOCTh MOPsAKA MPOBEACHUS HCCIIEIO0BaHUS,
JIeNaTh BBIBOJIBI, MHTEPIIPETHPOBATH PE3YNIbTAThI HAOIIOACHHI U OIBITOB;
MIPOBOAUTH OIBITHI [0 HAOTIOCHHUIO (PU3HUECKUX SIBICHUHN WIH PU3NYECKUX CBOHUCTB
Ten (M3ydeHue BTOpPOro 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHsI HHEpPruw,
3aBUCHMOCTh TIepHoAa KojeOaHWW TPYKHMHHOTO MAasTHUKAa OT MAacChl rpy3a H
KECTKOCTH TPY)KUHBI M HE3aBUCHMOCTh OT aMIUIMTYAbl MajbIX KOJEOaHUIA,
NpPSIMOJINHEHHOE paclpoCTpaHEHHE CBETa, Pa3lIoKeHHe Oenoro cBeTa B CIEKTD,
M3Y4YCHHE CBOMCTB H300pa)K€HHS B IUIOCKOM 3€pKajie M CBOWMCTB M300paskeHus
mpenMeTa B coOuparomiei TuH3e, HaboJeHNe CIUTONIHBIX U THHEWYAThIX CIIEKTPOB
W3JIYYCHHS): CaMOCTOSITEILHO COOMpPATh YCTAaHOBKY W3 H30BITOYHOrO Habopa
000pyIOBaHUsl, OMUCHIBATH XOJ] OIBITA M €r0 Pe3yIbTaThl, (POPMYIHPOBATH BHIBOJIBI;
MPOBOAUTH MPU HEOOXOAMMOCTH CEPHIO MPSIMBIX M3MEPEHUIl, ONpeaenss cpeaHee
3HAYCHHE H3MEpPSIeMON BEIUYHMHBI ((POKYCHOE PACCTOSHUE COOMpAIOIIEH JIMH3BI),
000CHOBBIBATh BHIOOP crioco0a u3MepeHust (M3MEPUTENILHOTO TpUbopa);

MIPOBOAUTDH MCCIIEAOBAHNE 3aBUCUMOCTEN (PU3NUECKUX BEJIMYMH C UCIOJIB30BaHUEM
MOPSMBIX W3MEpPEHUl (3aBHCHUMOCTh IMYTH OT BPEMEHU IMPU PaBHOYCKOPECHHOM
IBUKCHHH 0€3 HadalbHOW CKOPOCTH, Tepuoaa KojeOaHWi MaTeMaTHYeCKOro
MasiTHUKA OT JAJIMHBI HUTH, 3aBUCUMOCTH YTJla OTPAKEHUsI CBETa OT yIJia MaJleHus u
yria  TpejoMJIeHUs OT  yrjia MajeHus): IUIAHUPOBAaTh  HCCIIEIOBaHUE,
CaMOCTOSITENIbHO COOUpaTh YCTAHOBKY, (UKCHUpPOBATh pPE3YyJbTaThl IMOTYYEHHON
3aBUCHMOCTH (PU3NYECKUX BEITUYHMH B BHJIC TAOIUI] ¥ TpaHKOB, /IENaTh BEIBOJIBI 110
pe3ylbTaTaM HCCle0BaHMUS;

MIPOBOANTHh KOCBEHHBIE H3MEPECHHsI (PU3NYECKUX BEIUYHMH (CPEIHSS CKOPOCTh U
YCKOpEHUE TeNla MpU PaBHOYCKOPEHHOM JABM)KEHUHU, YCKOPEHHE CBOOOIHOIO
MaJCHMUsI, )KECTKOCTh MPYKUHBI, KOOPPUITUEHT TPEHUS CKOIBKEHHUS, MEXaHUYECKast
paboTa W MOUIHOCTh, 4YacTOoTa U Tepuoja KoJieOaHHM MaTeMaTUYecKOro u
MPYXKUHHOTO MAasTHUKOB, ONITHYECKAasl CHUJIa COOMPAIONICH JIMH3BI, paJuOaKTHBHBIN
(oH): TUTAHMPOBATHh HW3MEPEHHUs, COOMPATh SKCICPUMEHTAIBHYIO YCTaHOBKY |
BBITIONTHSTh U3MEPEHUS, CIICIYsI IPEUI0KECHHON HHCTPYKIIMH, BBIYUCIIATH 3HAUCHUE
BEJIMYMHBI M aHAJIM3UPOBATh TOJY4YEHHBIE pE3yiabTaThl C Y4YETOM 3aJaHHON
IIOIPELUIHOCTU U3MEPEHUN;

coOmrolaTh TMpaBWJa TEXHUKH Oe30macHoCTH Tpu pabore ¢ 1abopaTOpHBIM
o0opyI0BaHUEM;

pa3nuyaTh OCHOBHBIE MPU3HAKU M3YUEHHBIX (DM3MUECKUX MOJIENCH: MaTepralbHas
TOYKa, a0COIOTHO TBEPOE TEJIO, TOUCYHBI UCTOYHUK CBETA, JIy4, TOHKAsS JIMH3A,
IJIaHeTapHasi MOJIeNIb aTOMa, HYKJIOHHAs! MOJIEJIb aTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIMIBI JEHCTBUS H3YYCHHBIX NPUOOPOB U TEXHUYECKHX
YCTPOMCTB C OMOpOM HA WX ONHCAHHUS (B TOM YHCIE: CIUIOMETP, AATYUKU
MOJIOKEHUS, PACCTOSHUSI M YCKOPEHHMs, pakKeTa, »3XOJOT, OYKH, MEpPHUCKOIl,
¢doToanmapar, ONTHYECKHE CBETOBO/IBI, CIIEKTPOCKOTI, I03UMETP, kKamepa Bunbcona),
MCIOJIb3YS 3HAHUS O CBOMCTBAX (PU3MUECKUX SBJICHHUM U HEOOXOoauMble (U3NUYECKre
3aKOHOMEPHOCTH;



UCTOJb30BATh CXEMbl W CXEMAaTUYHbIE PUCYHKH M3YYCHHBIX TEXHHUYECKUX
YCTPOWCTB, H3MEPHUTEIbHBIX MNPUOOPOB W TEXHOJIOTMYECKHX IPOILIECCOB IPH
pelIeHNH Yy4eOHO-NPaKTHUECKUX 3a/ad, ONTHUYECKUE CXEMbl Ui IHOCTPOCHMS
1300pakeHM B TUIOCKOM 3€pKaJie ¥ cOOMparolei JrH3e;

MPUBOAUTL TPUMEPHI (HAXOAUTh HMHPOPMALMIO O TMpUMEpax) MPAKTUYECKOTO
UCIOJIb30BaHUS (PU3MUECKUX 3HAHWH B IMOBCEJHEBHOM JKU3HU Ul oOecredeHus
0e30macHOCTH TMpH OOpalieHNuH ¢ NpHOOpaMH M TEXHUYECKHMMH YCTPOHCTBAMH,
COXPAaHEHMs 3/I0pOBbsI U COOJIIOJICHHS HOPM SKOJIOTMYECKOIO TOBEACHUS B
OKpY>KalolleH cpele;

OCYLIECTBIIATh TMOUCK HMHpOpMaLuu Qusnueckoro conepxkanus B HHTepHere,
CaMOCTOSITENILHO (POPMYJIUPYsI MOMCKOBBIM 3ampoc, HAXOAUTh MYTU OINpPEEICHUS
JOCTOBEPHOCTH TOJIyYeHHOH HWH(POpPMALMM HA OCHOBE HMEIOIIMXCS 3HAHWHA U
JONOJTHUTEIbHBIX HCTOYHUKOB,;

UCTOJb30BaTh MPU  BBHIMOJIHEHUH YYEOHBIX 3aJaHUl  HAYYHO-TIOMYJSPHYIO
auTeparypy (U3MYECKOro COJepKaHMs, CIpaBOYHbIE MaTepHallbl, PECYpPChl CETH
WuTepHer, BiaaeTh NpUEMaMU KOHCHEKTHPOBAHUS TEKCTa, IpeoOpa3oBaHUs
nH(pOpMaIUU U3 OJTHOM 3HAKOBOW CHCTEMBI B JAPYTYIO;

co3llaBaTh COOCTBEHHbIE IUCHMEHHBIE U YCTHbIE COOOILICHMS Ha OCHOBE
uHGOpPMALUK U3 HECKOJIBKUX HMCTOYHUKOB (PH3MUECKOTO COJEp)KaHUS, IMyOIMYHO
IPEJCTABIATh PE3yJIbTaThl IPOEKTHON WIIM UCCIIEI0BATEIbCKON NEATEIbHOCTH, IIPH
9TOM TIPAMOTHO HCIOJIb30BaTh WM3YyYEHHBIM IOHATHMHBIA amnmapar H3y4aeMoro
pasgena (U3MKM M CONPOBOXKIATh BBICTYIJICHME Ipe3eHTauuedl ¢ y4érom
0cO0OEHHOCTEH ayTUTOPUU CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHE

7 KJIACC
KoauyecTBo yacoB
Ne HaumeHoBaHue pa3ieioB JyieKTpOHHBbIe (LM pPOBbIE)
n/m | ¥ TeM NPOrpamMMbl Bcero KonTpoabHbIe Hpaxriueckue o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
Pa3nes 1. dusnka u e€ posib B NO3HAHUHM OKPY/KAIOIIEro MUpa
1.1 dusnka - HayKa O IpUpPoje 2 BH6H_HOTeKa LIOK
https://m.edso0.ru/7f416194
bubmuorexa [JOK
1.2 DH3HUCCKHE BEIIHIHHI 2 1 https://m.edS(I)lo.ru/7f416194
13 EcrecTBeHHOHAy4HBIN 2 1 bubmmoreka [IOK
METOJT TIO3HAHHUS https://m.edso0.ru/7f416194
Hroro mo pazneny 6
Pasnen 2. [lepBoHayaibHbIe CBeleHNs 0 CTPOCHNH BelleCTBA
2.1 CtpoeHue BemecTBa 1 bubmiorexa LOK
https://m.edso0.ru/7f416194
2.2 iﬁiﬁi;gme YaCTHI] 2 1 Eubmrorexa LIOK
BemmecTBa https://m.edsoo0.ru/7f416194
23 ArperaTHbl€ COCTOSTHUS 2 bubmuorexa [JOK
BeIeCTBA https://m.edsoo.ru/7f416194
Wroro no paszneny 5
Paznen 3. /IBukenne u B3auMojieiicTBue Te
bubmunorexa [JOK
3.1 Mexarueckoe ABIKEHHE 3 https://m.edsi.ru/7f416194
32 WNueprus, macca, 4 1 bu6mmoreka [IOK

IIJIOTHOCTH

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




Bbu6nuoreka [JOK

3.3 Crna. Buner cnn 14 2 https://m.edso0.ru/7f416194
Hroro mo pazneny 21
Pasznen 4. /laBjienne TBEPABIX TeJl, JKMAKOCTEl U ra3oB
Hasnenue. [lepenaua
41 JaBJICHUS TBEPIBIMU 3 Bbu6nuoreka [JOK
' TeJaMU, JKUIKOCTAMU U https://m.edso0.ru/7f416194
rasamu
Bbu6nuoreka [JOK
4.2 Jlanenne KuaKoCTH S https://m.edso0.ru/7f416194
bu6mmoreka [IOK
4.3 ATMOCpepHOE JaBIcHHE 6 https://m.edso0.ru/7f416194
4.4 Eae Horpyatioe B X 7 3 bubmorexa [IOK
' py https://m.edso0.ru/7f416194
TEI0
Hroro mo pazaeny 21
Paznen S. Pabora u MOIIHOCTB. JHeEpIUs
bu6mmoreka [IOK
51 Pabora u momHocTh 3 1 https://m.edso0.ru/7f416194
Bbu6nuoreka [JOK
5.2 HpocThie MexanusMeL 5 1 https://m.edso0.ru/7f416194
bu6mmoreka [IOK
5.3 Mexanmueckas sHeprus 4 1 https://m.edso0.ru/7f416194
Wroro no paszneny 12
PesepBHOE Bpemst 3
OBHIEE KOJIMYECTBO 68 12

YACOB I10 ITPOTPAMME




8 KJIACC
HaumenoBanue KoanyecTBO 4acoB
Ne A3TCIOB 1 TeM DJIeKTpOHHbIe (HM(ppoBbIE)
n/m | P*A Bcero Konrpoususie 1lpaxTiieckue oOpa3oBaTe/ibHbIE Pecypchl
nporpaMmmsI padoTsI padoTsI
Pa3pen 1. TenioBble iBJIeHUSA
11 CtpoeHue u CBOICTBA 7 bubnuoteka [JOK
' BeIeCTBa https://m.edsoo.ru/7f4181ce
bubmunoreka LIOK
1.2 Ternosbie mporieccer 21 1 > https://m.edsoo.ru/7f4181ce
Hroro mo pazneny 28
Paznen 2. diiekTpuyecKkue 1 MArHUTHBIE SIBJICHUS
21 | e e 7 1 bubmmorexa LIOK
' p . https://m.edsoo.ru/7f4181ce
B3anMOJACUCTBUC
29 IlocTosHABIH 20 2 7 Bbubmunoreka LIOK
' AJIEKTPHUYECKUI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 MaruutHeIC ABICHHA 6 1 15 https://m.edsoo.ru/7f4181ce
24 DneKTpoMarHuTHas 4 bubnmoreka [JOK
' WHIYKITUS https://m.edsoo.ru/7f4181ce
Hroro mo pazueny 37
PezepBHOE Bpemst 3
OBIIEE KOJIMYECTBO 68 4 145

YAC

OB I10 ITPOTPAMME




9 KJIACC
HauMeHOBaHHE KoandecTBO 4acoB
Ne A3TCIOB 1 TeM DJIeKTpOHHbIe (HM(ppoBbIE)
wm | P33A Beero KonTpoJibHbie IIpakTHyeckue 0Bpa3oBaTEbHbIE PECYPCHI
NPOrpamMMbl padoTsI padoTsI
Pa3zgen 1. Mexannueckue siBJICHUS
1.1 hﬁﬁﬁ: ;Kgrelocom 10 1 Bubmmorexa [IOK
' A https://m.edsoo.ru/7f41a4a6
€ro OIMHCAHUS
. but6mmoreka [IOK
12 Bsaumoneiictsue Ten 20 3 https://m.edsoo.ru/7f41a4a6
Bbubmunoreka LIOK
13 3aKOHBI COXpaHCHH 10 3 https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 40
Pa3nen 2. Mexanndeckue Koj1e0aHUs H BOJHbI
21 MexaHn4ecKkue 7 3 Bbubmunoreka LIOK
' KosIeOaHus https://m.edsoo.ru/7f41a4a6
29 MexaHn4eCcKHe BOJTHBI. 8 3 bu6mmoreka [IOK
' 3ByK https://m.edsoo.ru/7f41a4a6
Wroro no paszneny 15
Pasjen 3. DiieKTpOMArHuTHOE N0JIE M 3J1eKTPOMATHUTHBIE BOJIHbI
DNEeKTPOMarHuTHOE
31 roJjie u 6 9 bu6mmoreka [IOK
' ANEKTPOMATrHUTHBIC https://m.edsoo.ru/7f41a4a6
BOJTHBI
Hroro mo pazueny 6
Pa3gen 4. CBeToBbIE AIBJIEHUSA
4.1 3aKOHBI 6 2 but6mmoreka [IOK




pacnpocTpaHEHHUs CBETa

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

492 JIMH3BI U OIITHYECKHE 6 3 bubmunoreka LIOK
npuOOpHI https://m.edsoo.ru/7f41a4a6
43 Paznoxenune 6emoro 3 5 but6mmoreka [IOK
CBETa B CIEKTP https://m.edsoo.ru/7f41a4a6
Wroro no paszneny 15
Paznen 5. KBaHToBbI€ sIBJI€HUS
5.1 ?Siﬁiiﬁi crera 4 1 bubmorexa LIOK
ATOMOM https://m.edsoo.ru/7f41a4a6
59 CrpoeHue aTOMHOTO 6 1 bubnmoreka [JOK
spa https://m.edsoo.ru/7f41a4a6
o3 | Slaepreie peakiun ! . Eﬁgﬁﬁiﬁiﬂﬁﬂmmm
Hroro mo pazueny 17
Pasznen 6. [loBropuTeIbHO-0000 1AM MOYJIb
[ToBTOpEHME U
6.1 00001IeHHe 9 5 bubmunoreka LIOK
coiepKaHus Kypca https://m.edsoo.ru/7f41a4a6
¢busuku 3a 7-9 kiacc
Wroro mo pazneny 9
OBIIEE KOJIMYECTBO 102 97

YAC

OB I10 ITPOTPAMME







INOYPOYHOE IIVTAHUPOBAHUE
7 KJIACC

Ne
|

/

I

Tema ypoka

KoaunuyecTBO 4acoB

KonTpoJsbHbIe

Bcero
padoThI

IIpakTHYeckue
padoThI

JlaTa
U3y4YeHH s

JIEKTPOHHBIE
uudgposbie
o0pa3oBaTejibHbIE

pecypchl

®dusuka — Hayka o
npupoze. SBneHus
npupoasl. Gusnyeckue
SIBIICHUS

Mexanndeckue, TEIUIOBEIE,
AIEKTPUYECKUE,
MarHMTHBIC, CBETOBBIC,
3BYKOBBIC SIBJICHUA

dusnuecKkue BeIUYUHbBI U
UX U3MEpPEHUE

Ypoxk-uccienoBanue
"N3mepenue TemrepaTypsl
MIPH TIOMOIIH >KUIKOCTHOTO
TEPMOMETPA U JATUHKA
TemMnepaTypbl"

Kaxk ¢usuka u npyrue
€CTECTBEHHbIE HAyKH
U3Y4aroT MPUPOLY.
EcrecTBeHHOHAy4HBIN
METO]l TO3HAHUSI.
Onucanue GpU3NUECKUX
SIBJICHUH C IIOMOIIIbIO
Mojelen

bu6mmorexa [IOK
https://m.edsoo.ru/ff09f7
2a

Ypoxk-uccienoBanue




"IIpoBepka runoTe3bl:
JTAIbHOCTH MOJIETA MIAPUKA,
MYIIEHHOTO
TOPU30HTAIILHO, TEM
OouIblIIe, ueM OOJIBIIIE
BBICOTA ITyCcKa"

CtpoeHue BelecTna.
OnbIThI, JOKA3EIBAIOIINE

bu6mmoreka [IOK

7 HCKPETHOE CTpOSHIE https://m.edsoo.ru/ff09fe
0a
BEIlECTBA Va
Bubnuoreka IIOK
JIBr>KEeHME YacTull . 1
8 https://m.edsoo.ru/ff0a01
BEILECTBA
3e
Ypoxk-uccienoBanue
9 «OnbITE IO HAOITIOAECHUIO
TEIJIOBOTO PACIIUPEHUS
ra3oB»
10 ArperaTHbl€ COCTOSTHUS
BeEIleCTBA
B3anmocsa3p Mexny
CBOMCTBaMH BEILIECTB B
paBHBIX aI‘peFaTHBIX B
nonmoreka IHOK
COCTOSIHUSIX U UX ) 1
11 ATOMHOMOCKYIADHbIM https://m.edsoo.ru/ff0a03
78
ctpoeHueM. OcoOEHHOCTH -
arperaTHbIX COCTOSIHUI
BOJBI
MexaHndeckoe OBYKEHUE. bu6mmoreka [IOK
12 | PaBHOMepHOE U https://m.edsoo.ru/ff0a05

HEpPaBHOMEPHOE JIBI)KEHUE

c6




Cxopoctb. Enunuiist

Bbu6nuoreka [JOK

13 https://m.edsoo.ru/ff0a07
CKOPOCTH 9c
Pacuer nytu u BpeMeHuU bubmorexa [IOK
14 y P https://m.edsoo.ru/ff0a0a
NBIDKEHUS
e4
WNuepuus. 3akoH uHEpIUH. Bubmuotexa LIOK
15 BsaumoneicTaue Ten Kak https://m.edsoo.ru/ff0a0c
MpUYMHA U3MEHECHUS 10
CKOPOCTH JIBHKCHHS TEIl =
[ImotHOCTH BelecTBa. bu6mmoreka [IOK
16 Pacuer macchl 1 00beEMa https://m.edsoo.ru/ff0a0f
Teja MO0 €ro INIOTHOCTH ee
JlaboparopHnas pabota
17 «Ornpenenenue MIOTHOCTU
TBEPJIOTO TEIA»
Pemenne 3amau mo treme bubmorexa LIOK
18 " A " https://m.edsoo.ru/ff0al2
IInmoTHOCTH BellecTBa 3
Cuna Kak xapakTepucTHuKa
19 B3aumoercTBus ten. Cuaa
yrnpyroctu. 3akoH ['yka
JlaboparopHnas pabota
«M3ydyeHne 3aBUCUMOCTH
20 | pactspkenus (nedopmarium)
IIPY’KUHBI OT IIPUIIOKEHHON
CHIIBI»
21 SIBnenne Tarorennsa. Cuia
TSDKECTH
22 CBsi3b MKy CHIION bu6mmoreka [IOK




TSOKECTH U MacCou TeJa.
Bec Tena. Pemenune 3amau
o teme "Cuna Tsoxkectu"”

https://m.edsoo.ru/ff0al?7
78

Cuna TsKecTH Ha Ipyrux

Bbu6nuoreka [JOK

23 | mnanerax. dusnyeckue https://m.edsoo.ru/ff0al5
XapaKTEPUCTHKH TUIAHET 02
V3MeEDEHIE CHI bubmuorexa [JOK
24 p ' https://m.edsoo.ru/ff0al8
JuuamomeTtp cc
Bbu6nuoreka [JOK
25 | Bec tena. HeBecomocts https://m.edsoo.ru/ff0al7
78
e Bumorera LOK
26 pas, g https://m.edsoo.ru/ff0ala
PSIMOIA. 70
PaBHOnelicTBYIOIIAS CHIT —
27 Pemrenue 3agad mo reMme
"PaBHoneiicTByromas cun"
TpeHune cKobKeHus U bubmmoreka [IOK
28 | Ttpenwue mokos. Tpenue B https://m.edsoo.ru/ff0alb
PUPOJIE U TEXHUKE 9c
Jlaboparopnas pabota
«M3yueHne 3aBUCUMOCTH
CHUJIBI TPEHUS CKOJIbKCHUS bubmmoreka [IOK
29 OT CHJIBI IABJICHUS U https://m.edsoo.ru/ff0alc
Xapakrepa c8
COTIPUKACAIOIIIUXCS
IMOBEPXHOCTEI
30 Pemenue 3amau Ha

orpeesieHue




PaBHOJECUCTBYIOIIEN CUJIIBI

Pemenue 3agau no remam:
«Bec Tenay, «I'paduueckoe

bu6mmoreka [IOK

31 | wu300paxKeHUE CHUID», https://m.edsoo.ru/ff0ald
«Cuney, el
«PaBHOZIEHCTBYIOIIAS CUID»
KonrtponsHas pabora no
TeMaM: «MexaHn4decKoe
NIBMOKEHHEY, «Macca,
32 IUIOTHOCTEY, «Bec Tenay,
«['paduueckoe
HM300pakeHUE CHIDY,
«CHbl»
Hasnenue. CriocoObl bubmmoreka [JOK
33 | yMCHbBIIEHUS U https://m.edsoo.ru/ff0a20
YBEJTMUCHUS TaBICHUS a6
Sammcuntoon mascas Bumorexa LIOK
34 N https://m.edsoo.ru/ff0a23
rasa oT o0béMma, 76
TEeMITepaTypbl —
Hepena% FABIICHHA bu6mmoreka [IOK
35 | TBCPABIMITCIAMH, https://m.edsoo.ru/ff0a25
KUJKOCTSIMH M Ta3aMHU.
b0
3axon [lackans
JlaBiieHUE B KUJIKOCTH U bubmmoreka [JOK
36 | rase, BEI3BAaHHOE https://m.edsoo.ru/ff0a27
JICHCTBUEM CHUJIbI TSHKECTH 18
Pemenue 3amad mo Teme Bbu6nuoreka [JOK
37 «JlaBjeHME B KUIKOCTH U https://m.edsoo.ru/ff0a28

rase. 3akou Ilackams»

26




Bbu6nuoreka [JOK

38 | Coobmaromuecs: CoCyabl https://m.edsoo.ru/ff0a29
70
Bbu6nuoreka [JOK
39 | T'mapaBnMuecKwHii mpecc https://m.edsoo.ru/ff0a31
36
40 Manomerpsl. [lopuHeBo
SKUKOCTHEIN Hacoc
AtMocdepa 3emitn.
[TpuuuHEI cymecTBOBaHUS
BO3JIYIITHOM 000JIOUKH bu6mmoreka [IOK
41 | 3emn. 3aBUCUMOCTh https://m.edsoo.ru/ff0a2b
aTMOC(EpHOTO TaBJICHUS 5a
OT BBICOTHI HaJl YPOBHEM
Mops
Bec BosIvxa bu6mmoreka [IOK
42 Ayxa. https://m.edsoo.ru/ff0a2b
ATMmoc(epHoe naBiieHue 5a
N3mepenune armocdepHOTro bubmuorexa [JOK
43 | nmaBacHus. OIBIT https://m.edsoo.ru/ff0a2d
Toppuuennu as
R — uGanorexa IOK
44 PHOTO /1 https://m.edsoo.ru/ff0a2f
OT BBICOTHI HaJ] YPOBHEM ca
Mopsi -
bapomerp-anepounn. bubmmoreka [JOK
45 | AtmocdepHoe aaBiIcHHE Ha https://m.edsoo.ru/ff0a2f
pa3IMyYHbIX BBICOTAX c4
46 Pemenue 3agau no reme

"AtmochepHoe naBieHue"




JlelicTBuE XKUJIKOCTH U ra3a

Bbu6nuoreka [JOK

47 | wHa morpykeHHOE B HUX https://m.edsoo.ru/ff0a32
TeNo. ApXuMeioBa cuia 76
Jlaboparopnas pabota
«Omnpenenenue bu6mmoreka [IOK
48 | BBITAIKUBAOIIEH CHIIBI, https://m.edsoo.ru/ff0a33
JEWCTBYIOIICH Ha TEJIO, fc
MOTPYKEHHOE B )KHUJIKOCTh)
JlaGopaTopnas pabora 1o
emonoer et rora Buamorexa LIOK
49 N https://m.edsoo.ru/ff0a35
BoJie OT 00BéMa 14
MOrPY’KEHHOM B XKUJKOCTh =
YacTH TeJlay
bu6mmoreka [IOK
50 | IlnaBaHwue Ten https://m.edsoo.ru/ff0a3a
96
JlabopartopHnas pabota
"KoHcTpynpoBanue
51 apeoMeTpa Wiu
KOHCTPYHUPOBAHUE JIOAKU U
OIpeJieIIeHuE €€
Ipy30N0JbEMHOCTH"
Pemienue 3amad mo TemMam:
«IInaBanue cymos. bu6mmoreka [IOK
52 | BosayxoriaBanuey, https://m.edsoo.ru/ff0a36
«/laBeHne TBepaBIX TE, 54
JKUIKOCTEH U Ta30By
Bbu6nuoreka [JOK
53 | Mexannueckas pabora https://m.edsoo.ru/ff0a3f

82




54

MorHocTs. EquHuIs:
MOIIIHOCTHA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a3f
82

55

Ypoxk-uccienoBanue
"PacuéT MOIIHOCTH,
pa3BUBAaEMOM IIPU MOIBEME
no necryuie"

56

[IpocThie MEXaHU3MBI.
Prruar. PaBHOBecHe cuin Ha
pbryare

57

Kontponbnas padota mo
Teme «/laBineHue TBepabIX
TeJ, JKUIKOCTEH U Ta30By /
Bcepoccutickas
poBepoyHas pabora

58

PeseprubIit ypok. Pabora ¢
TEKCTaMU IO TeMe
«JlaBreHue TBEPIBIX TE,
KUIKOCTEN U Ta30B» /
Bcepoccutickas
IpoBepoyHas paboTa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a4f
fe

59

Pbruaru B TexHHKE, OBITY U
npupoje. JlaboparopHas
pabota «MccnenoBanue
YCJIOBU paBHOBECHUS
peIyara»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a47
8e

60

Pemenue 3agau no reme
«YcnoBuUsl paBHOBECHS
phIuara

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a48
a6

61

Kosdduuuent noneznoro

0.5




JIeCTBUS MEXaHH3Ma.
JlabopartopHnas pabota
«3mepenne KI1/]
HaAKJIOHHOM IIOCKOCTH)

Pemrenue 3agad mo reMme

bu6mmoreka [IOK

62 https://m.edsoo.ru/ff0a4c
"Pabota, momtHocTs, KIT/T" 480
Mexanuyeckas SHEpTHSL. bubmuorexa [JOK
63 Kunernueckas u https://m.edsoo.ru/ff0a42
MTOTEHITUATIbHAS YHEPTUS 52
3aK0H COXpaHEHHU bubmorexa LIOK
64 P N https://m.edsoo.ru/ff0a43
MEXaHHYECKOH dHepTun 60
YPpOK-3KCIIEpUMEHT 1O
TeMe "OKCIEPUMEHTAIbHOE
onpeeeHue N3MEHECHHS
65 KAHETHYECKON U
MOTEHIMATbHON SHEPTUU
P CKATHIBAHUU TeJla 110
HaAKJIOHHO miIockocTH"
Kontponbras padota mo
66 TeMe «PaboTa U MOII[HOCTb.
DHEPrusi»
PeseprubIit ypok. Pabora ¢
TEKCTAaMH 110 TEME bubmorexa LIOK
67 " https://m.edsoo.ru/ff0ade
MexaHn4Ueckoe e6
nBroKeHue" =
PesepsHslii ypok. Pabora ¢
68 TekcTaMH 1o TeMe "PaboTa.

MomnocTts. DHeprus"”




OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68
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8 KUIACC

Ne KoJsmn4yecTBo yacoB DJIeKTPOHHbIE
1 Hara nugposeie
Tema ypoka
/ M Bcero KOﬁHTpOJIbeIe I'IpﬁaKanecmae H3yUYeHust o0pa3oBaTejibHbIE
- padoTsI padoThI pecypebi
OCHOBHBIE TTOT0KEHHUSI
MOJEKVISDHO- bu6mmoreka [IOK
1 KHHeTquSKOﬁ TeopHH 1 X 1 https://m.edsoo.ru/ff0a52
56
OIIITHBIC HOI[TBGp)K,Z[GHI/IH -
2 Macca u pazmep aTOMOB U 1
MOJICKYJT
Mopenu TBEpI0TO, bu6mmoreka [IOK
3 ’KHJIKOTO ¥ Ta3000pa3HOro 1 https://m.edsoo.ru/ff0a54
COCTOSIHHUH BeIeCTBa Qe
OO0ObsACHEHNE CBOICTB
TBEPAOTO, )KUIAKOTO U
4 ra3000pa3HOro COCTOSTHUMN 1
BEILIECTBA HA OCHOBE
MOJI0)KEHUN MOJIEKYJIIPHO-
KMHETUYECKON TEOpUU
Bubnuoreka IIOK
Kpucrannuueckue u . 1
5 aMOpHEIe Tema 1 https://m.edsoo.ru/ff0a58
p 00
CmMauuBaHue U
KATHIUIAPHOCT bubmmoreka [JOK
6 HOBerHOCTHOG. 1 https://m.edsoo.ru/ff0a55
30
HaATSDKEHHUE -
7 TermnoBoe pacuimpeHue u 1 bubmuorexa [JOK

CXKaTuc

https://m.edsoo.ru/ff0aba




Temneparypa. Cs3b
TeMIepaTypsl CO

8 CKOPOCTBIO TETIOBOTO
JIBYKEHHUS YaCTHII
Buytpennsis aneprusi. bubmuorexa [JOK
9 CrocoObl U3MEHEHHS https://m.edsoo.ru/ff0a5c
BHYTPEHHEHN YHEPTUHU 60
bu6mmoreka [IOK
10 | Bwuasl Temnonepenaun https://m.edsoo.ru/ff0a64
12
Ypok-koHpepeHIus
OOE o Bumorera LOK
11 . https://m.edsoo.ru/ff0a65
CBOJCTB BEILECTB U <0
MaTepHuasoB B IEJISIX -
sHeprocoepexeHus "
KonuuecTBO TEMIOTHI Eubmrorexa LIOK
12 ' https://m.edsoo.ru/ff0a69
V nenpHAsS TEINIOEMKOCTH 76
YpaBHEHHE TEIIOBOTO bubmmoreka [JOK
13 Oaitanca. TermmooOMeH 1 https://m.edsoo.ru/ff0a70
TEIUIOBOE PaBHOBECHE 88
Jlaboparopnas pabota
"UccneqoBanue ABJICHUS bu6mmorexa [IOK
14 | TemnooOMeHa mpu https://m.edsoo.ru/ff0a6a
CMEIIMBAHUY XOJIO0IHON U 98
ropsiuet Boab"
15 Pacuer xonnuecTBa

TEIJI0THI, HEOOXOAUMOTO




AJI Harpe€BaHus TCjIia U
BBIACIIAEMOI'O UM IIPU
OXJIAXKICHHNH

Jlaboparopnas pabota

Bbu6nuoreka [JOK

16 | "OmnpeneneHue yaeabHOM https://m.edsoo.ru/ff0a6b
TEIUIOEMKOCTH BeEIeCTBa" b0
OHeprus TOIINBA. bubmmoreka [IOK

17 VY nenpHas Teniaora https://m.edsoo.ru/ff0a7b
CrOpaHus 5a
IImaBnenue u
OTBEp/ICBaHUE bu6mmoreka [IOK

18 | kpuCTaIUIMYECKUX TEIl. https://m.edsoo.ru/ff0a71
V nenpHAas TemoTa d2
IIJIABJICHU A
JlaGopatopHnast pabora bubmmoreka [IOK

19 | "OmnpeneneHue yaeabHOM https://m.edsoo.ru/ff0a72
TEIUIOTHI IJIaBJIeHUS abaa" fe
ITapooOpa3zoBanue u buGnorexa LIOK

20 POobp https://m.edsoo.ru/ff0a74
KoHAeHcauus. Mcnapenue 0c
Kunenue. Y neapuas
:IegggT:anzp (I)/I(fpaSOBaHHﬂ bubmuorexa [JOK

21 A HH https://m.edsoo.ru/ff0a78
3aBUCHMOCTH TEMITEpPATypPhl 6e
KHUIICHUS OT aTMOC(HEPHOTO -
JaBJICHUS
e s B LOK

22 paropras p https://m.edsoo.ru/ff0a76

"Onpenenenue
OTHOCHUTEJILHOU BIIa)KHOCTH

28




BO3/1YyXa"

23

Pemenue 3aau Ha
onpeeeHue BIaKHOCTH
BO3/yXa

24

[TpuHIUTIBL paOOTHI
TETUIOBBIX JIBUTATEIICH.
[TapoBast TypOuHa.
JIBuraresnb BHYTPEHHETO
CrOpaHHMsI

25

KIIJI TrermmoBoro
nsurateind. TemioBnie
ABUTaTCJIN U 3alllUTa
OKpY>Karole cpeibl

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a7c
7c

26

3aKOH COXpaHEHUS U
MIpeBpalleHus DHEPTUU B
TEIUIOBBIX Ipolieccax

27

IToaroroBka x
KOHTPOJILHOHM paboTe 1o

TeMe "TemnIoBbIE SIBJICHUS.

W3meneHune arperaTHbIX
COCTOSIHM BelecTra'

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0a83
f2

28

Kontponbnas padota mo

TeMme "TernIoBbIe IBICHUS.

N3MeHneHue arperaTHbix
COCTOSIHMI BemiecTa'

bu6mmoreka [IOK
https://m.edsoo.ru/ff0a86
ae

29

Dnektpusanus Ten. /[sa
poJia AIMEKTPUICCKUX
3apsiI0B

30

Ypoxk-uccienoBanue
"DnexkTpuzanus Ten




WHAYKIUEN U IPU

CONPUKOCHOBEHUU"
BsaumoneiictBue bu6mmoreka [IOK
31 | 3apsDKEHHBIX Tel. 3aKOH https://m.edsoo.ru/ff0a87
Kynona ed
DJIEKTPUYECKOE MOJIE.
HanpsixeHHOCTD bubmmoreka [IOK
32 | 2IEKTPUYECKOTO TOJIS. https://m.edsoo.ru/ff0a8a
[TpuHIUT Cynepno3uLUuu Oa
AIEKTPUYECKUX MOJIEH
Hocurenu snekTpuyeckux
33 | 3apamaoB. DiaeMeHTapHBIN
3apsig. CTpoeHue atomMa
Hlf:;;f;m::;i H3aKOH bubmmorexa [TOK
34 | A PHKH. https://m.edsoo.ru/ff0a8e
COXpaHEHHUS 6
AIEKTPUYECKOTO 3apsija -
Pemenne 3agayu Ha Bbu6nuoreka [JOK
35 | mnpuMcHEHHE CBOMCTB https://m.edsoo.ru/ff0a90
AIEKTPUUYECKUX 3apsI0B cc
DNEKTPUUECKUH TOK,
YCIIOBHSI €T0 bubmuorexa [JOK
36 | cymiecTBOBaHUS. https://m.edsoo.ru/ff0a95
HcTounuku a4
AJIEKTPUUYECKOTO TOKA
JIeNCTBUSA DIIEKTPUYECKOTO BH6H_HOTeKa LIOK
37 https://m.edsoo.ru/ff0a96
TOKa b2
38 Ypoxk-uccienoBanue

"JleicTBUE




ANEKTPUYECKOTO T10JISI Ha
IIPOBOJIHUKH U
JUDJIEKTPUKH"

DNEKTPUUECKUN TOK B

Bbu6nuoreka [JOK

39 MeTajuIax, KUIKOCTAX U https://m.edsoo.ru/ff0a98
razax 38
40 DnekTpruyecKkas 1enb U e€
COCTAaBHBIC YaCTH
Bumorera 0K
41 | P P 0.5 https://m.edsoo.ru/ff0a8b
peryJaIupoBaHUE CHIIBI 46
TOKa" —
DneKTpuuecKoe
e o Bumorera 0K
42 | paToprai p 0.5 https://m.edsoo.ru/ff0a%e
N3mepenne n 14
peryaupoBaHue -
HanpsHKeHus"
ConpoTuBieHuE bubmuorexa [JOK
43 | mnpoBogHHKA. YIETBHOE https://m.edsoo.ru/ff0aa7
COTPOTHUBIICHNE BEIIECTBA 38
JlabopartopHnas pabota
"3aBUCUMOCTh
AIEKTPUIECKOTO bubmuorexa [JOK
44 | compoTHBICHHS 1 https://m.edsoo.ru/ff0aa7
MIPOBOJIHHUKA OT €T0 JIJTUHBI, 38
TUIOMIA/IA TTOTIEPEYHOTO
ceyeHus U marepuana
45 3aBHCHMOCTh CHJIBI TOKA OT bu6mmoreka [IOK

HanpspkeHus. 3akoH Oma

https://m.edsoo.ru/ff0aa4




JJI y4aCTKa IS

Jlaboparopnas pabota
"UccneqoBanue
3aBUCHUMOCTH CHJIBI TOKA,

Bbu6nuoreka [JOK

46 | wayiero uepes pesucTop, https://m.edsoo.ru/ff0aa0
OT COIIPOTHUBIICHUS 4e
pE3UCTOpa U HATIPSIKEHHUSI
Ha pe3ucrope”
[TocnenoBarenbHOE U
47 napajuieIbHOE COCTUHECHUS
IIPOBOAHHUKOB
Jlaboparopnas pabota
A — Butmiorera LIOK
48 p https://m.edsoo.ru/ff0aaa
MIPH TIOCTIEIOBATEIIHHOM £g
COCAUHEHUH ABYX =
pe3ucTopoB”
JlabopartopHnas pabota
"IIpoBepka nmpaBuiia AJs bubmmoreka [IOK
49 | cuIBI TOKA MPH https://m.edsoo.ru/ff0aad
[apaieaIbHOM le
COEMHEHHUH PE3UCTOPOB"
Eelliiggee;;g ZZKIE)?{a Oma bubmorexa LIOK
50 P https://m.edsoo.ru/ffOaaf
IUTSL Pa3ITUIHOTO 82
COCTMHEHUS TIPOBOIHUKOB -
Pabora 1 MOIIHOCTH Bbu6nuoreka [JOK
51 | SIEKTPHYECKOTO TOKA. https://m.edsoo.ru/ff0abl
3akon Jlxxoyns-Jlenna 24
52 | JlaboparopHas paborta bubimoreka [IOK




"OnpezneneHue paboThl U
MOIIHOCTH 3JIEKTPUIECKOTO
TOKa"

https://m.edsoo.ru/ff0ab3
e0

DNEeKTpUYECKHE LIeTH U
norpedurenu

bu6mmoreka [IOK

53 | aneKTpUYECKOl SHEPTUH B https://m.edsoo.ru/ff0ab6
osiTy. KopoTkoe 60
3aMBIKaHUE
54 HOCTO&IHHE:.IG MarHMThI, UX
B3alMO/ICIICTBHE
Ypok-uccrnenoBanue bu6mmoreka [IOK
55 | "H3ydenue mosieit https://m.edsoo.ru/ff0ac3
IMOCTOSIHHBIX MarHUTOB" do
MarnuTHO€ nosne.
MarnuTHoe nojue 3emiu u bubmmorexa [TOK
56 https://m.edsoo.ru/ff0ac0
€ro 3Ha4eHHE I KU3HU ba
Ha 3emite _
[Toaroroska k
KOHTPOJIbHON paboTe 1o
TeMe "DIeKTpUYecKue bubmmoreka [JOK
57 | 3apsabl. 3apsHKCHHBIC TETa https://m.edsoo.ru/ff0abd
U UX B3aUMOIENCTBUS. 2C
[TocTostHHBIM
AIEKTPUUYECKUN TOK"
KonrtponsHas pabora no
Teme "DIEeKTPUIECKUE
3apsbl. 3apsHKEHHBIE Tela bubmmoreka [IOK
58 | wu ux B3aumopeicTBUsL. https://m.edsoo.ru/ffOabe

ITocTostHHBIN
AIEKTPUICCKUI TOK" /
Bceepocculickas

a8




IpoBepoyHas paboTa

59

PezepsHslii ypok. Pabora ¢
TEKCTaMH IO TeMe
"I[TocTossHHBIM
AIEKTPUICCKUIN TOK" /
Bcepoccutickas
poBepoyHas pabora

bu6mmoreka [IOK
https://m.edsoo.ru/ff0acd
c6

60

OnbIT Opcrena.
MarunuTtHoe 1noJje
AJIEKTPUYECKOTO TOKA
MarsuTHOE 110J1€ KaTylIKH
C TOKOM

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0acl
d2

61

[Ipumenenue
SJICKTPOMArHmuTOB B
TexHuke. JlaboparopHas
pabota "U3yuenue
NEUCTBUSI MATHUTHOTO
I10JIA Ha ITPOBOJHUK C
TOKOM"

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ac?
4a

62

DJIEKTPOABUTATETb
MOCTOSIHHOTO TOKa.
Hcnons3zoBanue
AJIEKTPOJBUTATENEH B
TEXHUYECKUX YCTPOHCTBAX
Y Ha TPaHCHOpPTE.
JlaboparopHnas pabota
"KoHcTpynpoBanue u
n3ydeHue paboThl
AJIEKTpoABUraTes"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ac8
6¢C

63

OmnsiTel Dapanes. 3akoH
AJIEKTPOMATrHUTHOMN




nHaykuuu. IIpasumno Jlenna

64

DNEeKTpOoreHeparop.
CriocoOsI ToTydeHust

JJIEKTPUYECKON SHEPIUH.

DJIEKTPOCTAaHIIUM Ha
BO300HOBIIIEMBIX
HMCTOYHUKAX YHEPTUU

65

IToaroroBka x
KOHTPOJILHOHM paboTe 1o
Teme "DIEKTPUYECKUE 1
MarHUTHBIC ABJIeHNS"

66

KonrtponsHas pabora no
Teme "DIEKTPUIECKUE 1
MAarHuTHBIC SBJICHUS"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0ach
14

67

PezepsHslii ypok. Pabora c

TEKCTAMH I10 TEME
"TeruioBble ABIcHUS"

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0acc
5e

68

PesepsHslii ypok. Pabora ¢

TEKCTAMHU II0 TEME
"MarguTtHble gBiaeHUd"

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68

145




9 KVIACC

e KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
11/- Tema ypoxka KoHTpoJbHbIe I Jara tpossIe
Bcero p PaKThHecKkue HU3yYeHUst o0pa3oBaTejibHbIE
n padoThI padoTsbI pecypebi
1 MexaHnueckoe OBUKEHUE. 1
MarepuanbHasi TOUKa
Cucrema orcuera. bubmuorexa [JOK
2 OTHOCHTEITBHOCTb 1 https://m.edsoo.ru/ffOad
MEXaHUYECCKOT'O JBUKCHUA 474
PaBHOMEpHOE bubmuorexa [JOK
3 N 1 https://m.edsoo.ru/ffOad
MPsIMOJIMHEITHOE ABUKEHUE 193
HepasHoMmepHOE
4 MPSIMOJIMHEIHOE ABH)KEHUE. 1
Cpenusis 1 MTHOBEHHAs
CKOPOCTh
[TpssmonuHEeitHOE bubmuorexa [JOK
5 PaBHOYCKOpEHHOE 1 https://m.edsoo.ru/ff0ad
JIBMOKEHHUE. Y CKOPCHHE 8d4
CxopocTh PSMOJIMHENHOTO
6 PaBHOYCKOPEHHOTO 1
newkenus. ['paduk
CKOPOCTH
Jlaboparopnas pabota
"OnpeneneHue yCKOpEHUs bubmuotexa [JOK
7 TeJa MPH PaBHOYCKOPEHHOM 1 1 https://m.edsoo.ru/ff0ad

NBVYKEHUH 10 HAKJIOHHOM
mIockocTu"

bi8




CB00OIHOE TaJICHUE TEIL.

8 OnbiThl ["anmnes
PaBHOMEpHOE nBHXKEHUE 10
OoKkpyxkHOCTH. [lepuon u bubmmoreka [IOK
9 94acToTa O0paIleHHUS. https://m.edsoo.ru/ff0ae
Jluneitnas u yrinosas 176
CKOPOCTH
10 IlenTpocTpemMuTenbrHOE
YCKOpEHUE
n 4 saron H bubmuorexa [JOK
11 CPBLIH 3aKOH HLIOTOHA. https://m.edsoo.ru/ffO0ae
Bexkrtop cubl
612
B i saron H bubmuorexa [JOK
12 TOPOH 3aKOH HIbIOTOHA. https://m.edsoo.ru/ff0ae
PaBHonelicTByIOIIAsA crita 72a
T 4 saron H bubmuorexa [JOK
13 PETHI 3aKOH HLIOTOHA. https://m.edsoo.ru/ffO0ae
Cynepno3unusi Cui
982
Pemenne 3agau Ha Bbu6nuoreka [JOK
14 [PUMEHCHHE 3aKOHOB https://m.edsoo.ru/ffO0ae
Herorona b6c
Cuna OCTH. 3aKOH bubmorexa LHOK
15 yrpyr ' https://m.edsoo.ru/ffOae
I'yka
ca2
16 Pemrenue 3agad mo reme
«Cuiia ynpyroctu
JlaGopatopHnas pabora bubmmoreka [IOK
17 «OmnpeaeneHune KeCTKOCTH https://m.edsoo.ru/ff0ae
TIPYKUHBDY e28
18 Cuia TpeHust bubmmoreka [JOK




https://m.edsoo.ru/ff0af7
38

Pemrenue 3agad mo reme

bu6mmoreka [IOK

19 https://m.edsoo.ru/ffOafa
«Cwuia TpeHus» 26
,J,ISEOE azzg EE’; padora bubmuorexa [JOK

20 e https://m.edsoo.ru/ffOaf8
koa¢duLreHTa TpeHUs be
CKOJIbKeHUs" De
Pemienue 3amad mo Teme Bbu6nuoreka [JOK

21 "3akonbl HetoToHa. Crina https://m.edsoo.ru/ffOafb
ynpyroctu. Cuia Tperus” 8e
S— Butmotexa LIOK

22 P ) https://m.edsoo.ru/ff0af0
YckopeHue cBOOOTHOTO 44
MaJeHUs —
VYpok-koHpepeHuus
"JIBU>KEHHE TEJl BOKPYT

23 TPaBUTAIMOHHOTO IICHTPA
(ConneuHnas cucrema).
l"amakTukn"
Pemrenue 3agad mo reme bu6mmoreka [IOK

24 "Cuia TSDKECTH U 3aKOH https://m.edsoo.ru/ffOaf5
BCEMHPHOTO TATOTEHHUs" 8
[TepBast kocmuyeckas bubmuorexa [JOK

25 ckopocTb. HeBecomocTs n https://m.edsoo.ru/ff0af3
Teperpy3Ku 3c
PaBHOBeCcue MaTepuaibHOIT bubmuotexa [JOK

26 TOYKHU. AOCOTIOTHO TBEPAOE https://m.edsoo.ru/ffOafe

Tesio. PaBHoBecHe TBEPAOTO

36




TeJla C 3aKPEINIEHHON OChIO
BpaieHusi. MOMEHT CHUIIBI.
LlenTp TsxecTn

PaBHOBecue maTepuanibHONW
TOYKH. AOGCOIIOTHO TBEP0E
teiio. PaBHoBecue TBEPAOTO

27 TeJla ¢ 3aKpEIIEHHON OChIO
BpalleHusi. MOMEHT CHUJIBL.
LlenTp TsxecTu
Pemrenue 3agad mo reme bu6mmoreka [IOK
28 "MowmenT cuibl. LlenTp https://m.edsoo.ru/ffOb0
TSOKECTH" 2b4
Haogi)rToeT;)[EKTaeI;I é(OHTpOJ'IBHOI/I Bubnorexa [TOK
29 %? https://m.edso00.ru/ffOb0
MexaHn4eckoe ABHKCHUE. 408
BzaumoneiictBue Ten" -
Ko s Bumores 110K
30 . https://m.edsoo.ru/ffOb0
IBIKeHHe. B3aumoencraue 6ec
Te.]'[" _
ey Savon coxpanomm Buamorexa LIOK
31 ' p https://m.edsoo.ru/ffOb0
uMnysbca. YOpyroe u 7fa
HEYNPYroe B3auMOJECHCTBHE —
Pemenue 3amad mo Teme Bbu6nuoreka [JOK
32 "3aKOH COXpaHEHHUs https://m.edsoo.ru/ffOb0
uMmmynsca' 96¢
VYpoxk-koHpepeHuus
33 "PeakTHBHOE IBUXEHUE B

IIPUPOJIE U TEXHUKE"




Mexanuueckasi pabota u

Bbu6nmuoreka [JOK

34 https://m.edsoo.ru/ffOb0
MOIIIHOCTb
ag4
PaGora cuibl TsKECTH, CHITBI bubmorexa LHOK
35 ’ https://m.edso0.ru/ffOb0
YIOPYTOCTH U CUJIBI TPEHUS dbs
Jlaboparopnas pabota
«Ornpenenenune padoThI CUIIBI
36 TPEHUS P PABHOMEPHOM
JBUKEHHUH TeJa IO
TOPU30HTAIILHOU
MTOBEPXHOCTH
37 CBs13b HEPTUU U paOOTHI.
IloTeHnmanpHas SHEpPIrust
Kunernueckas 3Heprus. bubmmoreka [IOK
38 TeopeMa 0 KHHETHUECKOM https://m.edsoo.ru/ffOb0
SHEPruu c32
39 3aKOH COXpaHEHMsI SHEPTUU
B MEXaHHKE
JlabopartopHnas pabota bubmuorexa [JOK
40 «3yuyeHune 3akoHa https://m.edsoo.ru/ff0b1
COXPaHCHHSI SHEPT U 2fe
KonebartenbHoe ABMKEHUE U bubmorexa LHOK
41 A https://m.edsoo.ru/ffob1
€ro XapaKTePUCTHKH
858
3aryxatomme KonebaHusl. bubmmoreka [IOK
42 BeIHyX/1€HHBIE KOJICOAHMS. https://m.edsoo.ru/ff0b2
Pe3onanc 0f0
43 MaremaTuueckuii u

MPYXUHHBIA MasTHUKU




44

Ypoxk-uccienoBanue
«3aBUCUMOCTH TIEpUOa
KoJIe0aHMI OT KECTKOCTH
MIPY>KUHBI U MACCHI TPY3a»

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffObl
97a

45

[IpeBpaiienue sHepruu npu
MEXaHUUYECKUX KOJIeOaHUIX

46

Jlaboparopnas pabota
«OmnpeneneHue 4acToThl |
nepuoja KonebaHui
MPY>KHHHOTO MasiTHHKA

Bbu6nuoreka [JOK
https://m.edsoo.ru/ffObl
aec

47

JlabopartopHnas pabota
«[IpoBepka He3aBUCUMOCTH
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Bbu6nuoreka [JOK
https://m.edsoo.ru/ffObl
97a

48

MexanndecKre BOJIHEI.
CBoiicTBa MEXaHMYECKHUX
BOJIH. [IpogosibHBIE 1
MONEPEYHbIE BOJHbI

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b2
1fe

49

VYpoxk-koHpepeHuus
"MexaHH4YeCKHE BOJIHEI B
TBEPIOM TeEJIE.
CelicMuuecKkue BOITHBI"

50

3Byk. PactipocTpanenue u
OTpa)KEHUE 3BYyKa

51

Ypoxk-uccienoBanue
"HabaroneHue 3aBUCUMOCTH
BBICOTHI 3BYKa OT 4aCTOTHI"

52

I'poMKOCTB 3ByKa U BBICOTA
TOHA. AKYCTUYECKUH




pe30HaHC

VYpoxk-koHpepeHuus

Bbu6nuoreka [JOK

53 "VibTpa3ByK U HHPPaA3BYK B https://m.edsoo.ru/ff0b2
IIPUPOJIE U TEXHUKE" 3ca
IToaroToBka Kk KOHTPOJBbHOM
a6l£)Te 10 TeMe "33£0HBI bubmorexa LIOK
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coxpaHeHusa. MexaHuyeckue 50
KoJieOaHUs U BOJTHBI'" =
Kontponbnas pabota mo
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Mexannyeckue KojiebaHus U
BOJIHBI"
DJIEKTPOMArHuTHOE T10JIe bubmorexa [IOK
56 p ' https://m.edsoo.ru/ffOb2
DEeKTPOMarHUTHHIE BOJHBI abe
57 CsaoiictBa
AJIEKTPOMArHUTHBIX BOJIH
Ypok-koudepennus "llkama
3JIEKTPOMATrHUTHBIX BOJIH. bubmmoreka [IOK
58 Hcnonb3oBanue https://m.edsoo.ru/ffOb2
ANEKTPOMATrHUTHBIX BOJIH fe6
JUIA COTOBOU CcBsI3U"
Ypok-uccnenoBanue
"N3y4yeHue cBOMCTB bubmmoreka [IOK
59 AJIEKTPOMATrHUTHBIX BOJIH C https://m.edsoo.ru/ff0b2
IIOMOIIHLI0 MOOHIIBHOTO cbe
tenedona"
Pemrenue 3agay Ha
60 OTIpeIeTICHUE YaCTOThI U

JJINHBI SHGKTPOMaFHI/ITHOI\/'I




BOJIHBI

DneKkTpoMarHuTHas mpupozaa

Bbu6nuoreka [JOK
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BoiiHOBBIE CBOiiCcTBa CBETA 1d0
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62 https://m.edso0.ru/ffOb3
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MIPUMEHEHHE 3aKOHA 8ca
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aea
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"UccneqoBanue
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MIPEIOMJIICHUS CBETOBOTO
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Ypok-koHpepeHus
67 "Mcnonp30BaHUE MOJHOTO

BHYTPEHHET0 OTPaKEHHUS:
CBETOBOJBI,




ONTHUKOBOJIOKOHHAS CBA3b"

JInuuser. OnTuyeckas cuia

Bbu6nuoreka [JOK
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JIUH3bI
f2c
n R bubmmoreka [JOK
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BOCHIPUSTHIO [IBETA
MIPEIMETOB IIPU UX
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I[BETOBbIE (hUIHTPHI"

YPOoK-IIpaKTUKYM
"BoJIHOBLIE CBOMCTBA CBETA:
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ITPOBEPAEMBIE IPEJMETHBIE PE3YJIbTATbI OCBOEHUA OCHOBHOH
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIEI'O

OBPA3OBAHUA

7 KJIACC

Koxa npoBepsiemoro
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJbTAThl 0CBOCHUSI OCHOBHOI1 00pa30l
OCHOBHOT0 00111ero 00pa3oBaHus

1.1

HCIIOJIb30BATH N3YUCHHBIC TOHATHUA

1.2

paBJ’II/I‘IaTB SIBJICHUS 110 OIIMCAHHUKO UX xapaKTepHHx CBOﬁCTB 1 Ha OCHOQ
JTaHHOE (PU3HYECKOE SBJICHHE

1.3

pacrio3HaBaTh MPOSBICHUE HM3YyYCHHBIX (U3NYECKUX SIBICHHH B OKPY
¢dusnyeckue SBICHUS B MPUPOJE, IPU 3TOM NEPEBOIUTH MPAKTUYECKYE
CYIIECTBCHHBIC CBOMCTBA (MPU3HAKN) (U3UICCKUX SIBJICHUHN

14

OIUCBIBATh M3YYEHHBIE CBOWCTBA TEJ U (PU3MUECKUE SBIICHMSI, HCIIOJIb3
ONMCAaHUU TPABHIIBHO TPAKTOBAaTh (DU3UYECKHH CMBICT HCIOJIb3yEMBD
€MHUIIBl (PU3NYECKUX BEIWYHMH, HaXOAUTh (POPMYJIbI, CBSI3BIBAIOIUE /12
JPYTUMH BEJTMUYUHAMMU, CTPOUTH Tpa(UKH N3YUYEHHBIX 3aBUCUMOCTEH (Pu3]

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SIBICHUS M MPOIECCHI, UCT
STOM JIaBaTh CJIOBECHYIO (DOPMYIHPOBKY 3aKOHA U 3aMHCHIBATh €T0 MaTEM

1.6

OOBSACHATH (PU3MUECKHE SBJICHMS, MPOLECChl U CBOMCTBA TEN, B TOM t
MIPAKTUKO-OPUEHTUPOBAHHOI'0 XapaKTEPA: BEIABIIATE IPUIUHHO-CIEICTBEL
3 1 — 2 moruyeckux ImIaroB ¢ ormopou Ha 1 — 2 U3ydeHHBIX CBOMCTBA (U
3aKOHA WJIM 3aKOHOMEPHOCTHU

1.7

pemaTh pacuéTHbIe 3a1a4 B | — 2 neiicTBUA, UCTIONB3YS 3aKOHBI U (HOpM
BEJIMYMHBI: HA OCHOBE aHaJIM3a yCIOBHS 3a/1a4M 3alMCHIBATh KPATKOE YCl
BEJIMYMHBI B JOPMYIIBI M TPOBOIUTH PACUETHI, HAXOAUTH CIIPABOYHBIC JIaH]
3aja4, OLICHUBATh PEATMCTUYHOCTh NOJYYEHHON (PU3NUECKON BEIMUHUHBI

1.8

pacrno3HaBaTh MPOOJIEMbI, KOTOPbIE MOXHO PELINTh MPHU MOMOIIM (U3
WCCIICTIOBAHMS BBIIEIATH MPOBEPSEMOE MPEANOIOKEHHE (TUIIOTE3Y), |
MOJIYYEHHBIN Pe3yNbTaT, HAXOAUThH OIIUOKHU B XOJI€ OIbITA, IENATh BHIBOJ

1.9

MIPOBOJIUTH OTBITHI 110 HAOIIOJCHUIO (PU3NYECKUX SBICHUH WK PU3UIECK
IpOBEpsIEMbIE TPEATIOTI0KEHUS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOTO
OmbITa M POPMYITUPOBATH BHIBOJIBI

1.10

BBITIOJIHATH MPSIMbIE W3MEPEHHsI C HMCIOJIb30BAHMEM aHAJOTOBBIX U LU
MOKa3aHus NprOOPOB € YUETOM 3aJaHHON aOCONMIOTHON MOTPEITHOCTH U3M

1.11

MPOBOAUTH HCCIEAOBaHUE 3aBUCHUMOCTH OJHON (hM3MUECKON BEIMYMHB
MPSMBIX HW3MEPEHUH, y4acTBOBaTh B IUIAHMPOBAHUHM Y4E€OHOTO HCCIIE]]
BBITIOJIHATh HW3MEpPEHUs, Clleqysd MpelNIOKEHHOMY IUIaHy, (QHUKCHUPO
3aBUCHMOCTH (DM3MYECKHX BEIWYMH B BHUJE MPEAIOKECHHBIX TaOIHIl U
pe3yibpTaTaM UCCIEI0BAHMS

1.12

MPOBOANTh KOCBEHHBIE HM3MEpEeHMsI (DM3MUECKUX BEITUYMH, CIEAys TP
BBITTOJIHEHUH HM3MEpPEHU CoOMpaTh 3KCIEPHUMEHTAIBHYIO YCTAaHOBKY U
BEJINYUHBI

1.13

coOJTr0/1aTh MpaBUiia TEXHUKK O€30MaCHOCTH MpU paboTe ¢ 1abopaTOpPHBIN




1.14

YKa3bIBaTh MPHHIUIBI TEHCTBUS NMPHOOPOB M TEXHHUYECKUX YCTPOHCT
JEeWCTBUS NU3YUYEHHBIX MPHUOOPOB M TEXHUUECKUX YCTPOHCTB C TTOMOIIBIO
0 CBOMCTBaX (PM3NUYECKUX SBJICHUA U HEOOXOAMMBIC (PH3NUECKHE 3aKOHBI

1.15

MIPUBOIUTH IPUMEPHI (HAXOAUTHh HHPOPMAIIHIO O TPUMEpax ) MPaKTHIECK
3HaHUIl B TOBCEJHEBHOM XHM3HM JUIsl oOecredeHus: Oe30MacHOCTH TP
TEXHUYECKUMHU YCTPONCTBAMH, COXPAHEHHUS 310POBbsI M COOTIOACHUS HOL
OKpY>Karollen cpejie

1.16

OCYILIECTBIATH OTOOP HCTOYHHUKOB MH(OpMAIMHK B ceT MIHTEpHET B COOTB
3alpoCcOM, Ha OCHOBE HMEIOINUXCS 3HAHUW M IIyTEM CpPaBHEHUS pa3
nH(OPMaIINIO, KOTOPAsi SBJISETCS] IPOTUBOPEUYMBOM UM MOKET OBITH HE

1.17

UCTOJb30BAaTh TPH BBINOJHEHUH Y4YeOHBIX 3aJaHUi HAay4YHOIIOMMYJISIp
COJZIepKaHus, CIIPaBOYHBIC MaTEPHAIIbL, pecypchl cetn MHTepHeT, BiIaget
TEKCTa, MpeoOpa3oBaHuss HHPOPMALIMU U3 OJTHOM 3HAKOBOM CUCTEMBI B P

1.18

co3JaBaThb COGCTBGHHBIG KpaTKUC TMUCbMCHHLBIC W YCTHBIC COO6H_I€HI/I}I
nHpopManuu (HU3UIECKOTO COACPNKAHUSA, B TOM YHCIE NyOIUYHO |,
pe3yabTaTax MPOEKTOB WIM yYeOHBIX HCCIEIOBAHUN, NMPH ITOM TpaM:
MOHATUIHBIN anmapat Kypca (PU3HMKH, COITPOBOKAATH BBICTYIUICHUE TIPE3E

1.19

IpU BBINOJIHEHUH Y4YE€OHBIX NPOEKTOB U UCCIECJOBAHUM pacHpemer:
COOTBETCTBUM C IIOCTABJIEHHBIMM 3aJjauaMH, CJIEAUTH 3a BBIIIOJHEHHE
OLICHUBAaTh COOCTBEHHBIM BKJaA B JESATENbHOCTh TPYIIBL, Bb
B3alMO/JICIICTBUE, YUUTHIBAsI MHEHHE OKPYXAIOIINX

8 KJIACC

Kon nposepsiemoro
pe3yJabTara

IIpoBepsiemble peaMeTHbIE Pe3yJbTATHI 0CBOEHHS OCHOBHOM 00pPa30Ba2
OCHOBHOTI0 00111er0o 00pa30BaHusA

1.1

HCIIOJIBb30BaTh IOHATHUA

1.2

pa3nuyYaTh SBJIICHUS IO ONMUCAHUIO MX XapaKTEPHBIX CBOWCTB W Ha OCHO
JTaHHOE (PU3HUYECKOE SIBIICHUE

1.3

pacrmo3HaBaTh TMPOSIBICHUE W3YUYEHHBIX (U3UUYECKUX SBICHUH B OKpY
dusnyeckue [BIEHUS B MPHUPOJE, NMPH STOM MEPEBOAUTH MPAKTUUYECKYIC
CYIIIECTBEHHBIC CBOICTBA (MTpU3HAKK) QU3HUECKUX SIBICHUN

1.4

OIKCBHIBATh M3YYEHHBIE CBOMCTBA Te€l W (PU3MUECKUE SIBJICHHUS, HUCIOJB3!
OITMCAHUM MPABMIIBHO TPAKTOBATh (YU3UUECKUH CMBICT MCHOIb3YEMbIX BEJ
(Gu3nUeCKUX BEIMYMH, HAXOIUTH (OPMYIbI, CBS3BIBAIONINE JAHHYIO (U3
BEJINYMHAMH, CTPOUTH IpaMKH N3YUEHHBIX 3aBHCUMOCTEN (PU3MIECKUX Be:

1.5

XapaKTepu30BaTh CBOMCTBA TeJl, PU3NYECKHUE SIBJICHUS U TPOLIECCHI, HCTIONb3
JIaBaTh CIOBECHYIO ()OPMYIHMPOBKY 3aKOHA U 3aIIMCHIBATh €0 MaTeMaTHyecC

1.6

OOBSICHATh (PU3MUECKUE MPOIECCHl M CBOWCTBA TN, B TOM YHUCIE U B |
OPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATh IPUYMHHO-CICACTBEHHBIE CBA3Y
JIOTMYECKUX LIaroB ¢ MOMOINBIO 1 — 2 U3y4eHHBIX CBOMCTBA (PU3MUECKUX Sl
3aKOHOMEPHOCTHU

1.7

pemaTh pacuéTHbIe 3a7a4u B 2 — 3 EHUCTBUS, HCIOIB3YS 3aKOHBI U (HOPM:
BCJIMYMHBI: Ha OCHOBC aHAJIM3a YCJIOBUSA 3aadd 3alHCbIBATHL KPATKOC
JAHHBIX JUIsI pEIICHUs 3a]]a4M, BHIOUPATh 3aKOHBI U (HOPMYJIbI, HEOOXOINM




pacuéThl ¥ CpaBHUBATH MOJTYYCHHOE 3HaYCHHE (PU3NUECKON BETHMUUHBI C U3

1.8

pacno3HaBaTh HPOOJIEMBI, KOTOpPbIE MOXHO PEHIMTh MpPU MOMOUIN (U
ONMCAHUE HCCIIEIOBAHUS, BBIJICIATh MPOBEPSIEMOE MPEIANOJIOKEHUE, OLIE
IPOBEJICHUS HCCIIEA0BaHNUs, ANaTh BbIBOJIbI

1.9

MIPOBOJIUTH OTIBITHI 110 HAOTIOICHNUIO (PU3NUYECKUX SIBJICHUN WA (DU3UUECKI
poBepsieMbIe MPEATNOI0KEHUS, COOUPATh YCTAHOBKY U3 MPEII0KEHHOTO
OTBITa U OPMYIIMPOBATH BBHIBOJIBI

1.10

BBINOJIHATh MNPSIMBbIE M3MEPEHHS C HCIOJIb30BAHMEM AHAIOTOBBIX IPHO
BEJIMYMH, CPAaBHUBATh PE3yIbTAThl H3MEPEHUH C YUETOM 3aJaHHOM abCOIIIO"

1.11

IPOBOJIUTH MCCIIEOBAHUE 3aBUCHMOCTH OJHOM (DU3MUECKOW BETMYUHBI
IPSIMBIX U3MEPEHUM: MJIaHUPOBATh MCCIEAOBaHNUE, COOUPATh YCTAHOBKY W
NPEeUIOKEHHOMY TUIaHy, (PUKCHPOBATH PE3yabTaThl NOTYYEHHOM 3aBUCHMC
JIeNaTh BBIBOJIBI IO PE3ybTaTaM MCCIEI0BAHUS

1.12

IPOBOJIUTh KOCBEHHbIE HU3MEPEHUs (PU3MUECKUX BEJIMYMH: IUIAHM]
DKCIIEPUMEHTAIIBHYIO YCTAHOBKY, CJIEys IIPEII0KCHHOW HHCTPYKIIUH, U B

1.13

coOJII0/IaTh MpaBHJIa TEXHUKH O€30MaCHOCTH MPH padoTe ¢ Ja00paTOPHBIM

1.14

XapaKTepu30BaTh MPHUHIIUIBI ACUCTBUS M3YyYEHHBIX TPUOOPOB U TEXHUYEC
ONHCAHMs, WCIONB3ysd 3HAHUSA O CBOMCTBAaX (U3UYECKUX SBICHUI
3aKOHOMEPHOCTH

1.15

pacrno3HaBaTh MPOCThIE TEXHUYECKUE YCTPOICTBA U U3MEPUTETIbHBIE MPUO
PUCYHKaM, COCTaBIIATh CXEMbI SJIEKTPUUYECKUX LIETIEN ¢ MOCIEA0BATEIbHBIV
9JIEMEHTOB, pa3jinyasi yCIOBHbIE 0003HAUEHUS JIEMEHTOB AJIEKTPUUECKHUX I

1.16

MPUBOAUTH TPUMEPHI (HAXOAUTh HHPOPMAIMIO O TTPUMEPAX) MPAKTHUECK(
3HaHUH B TOBCEJIHEBHOW XHM3HHM JUII obOecreueHHs Oe30MacHOCTH TIpE
TEXHUYECKUMHU YCTPOMCTBaAMH, COXpAHEHUS 3/I0POBbS U COOIIOICHUS HOP
OKpY>Karolle cpejie

1.17

OCYILECTBIISATh MOUCK MH(OPMAIMK (PU3UUECKOT0 coaepkaHus B ceTu UEr
3HAaHUU WM IYTEM CPAaBHEHHMs JOINOJHUTEIBHBIX MCTOYHHUKOB BBIIEIATH U
IPOTHBOPEYMBON HIJIM MOXKET ObITh HEOCTOBEPHOI

1.18

UCTOJIb30BAaTh TPU BBIMOJIHEHUH YYEOHBIX 3aJaHUl HAay4HO-TIOMYJISP]
COJIEpKaHUs, CIIPAaBOYHBIC MaTEPHAJbl, peCypchl ceTu MHTEpHET; BiIageT:
TEKCTa, IpeoOpa3oBaHusl HHPOPMAIIUH U3 OJHOM 3HAKOBOW CHCTEMBI B IPYI

1.19

CO3/MaBaTh COOCTBEHHBIC IHCHMEHHBIE W KpaTKUE YCTHBIE COOOIICHM
HECKOJIbKUX HCTOYHUKOB (DU3MYECKOTrO COJAEp)KaHUS, B TOM 4YHCIE MyOJn
MPOEKTHOM WJIM HCCIENOBATEIbCKON AESITENbHOCTU, IMPU ITOM TIPamo
NOHSTUHMHBIN anmapar Kypca QU3MKH, CONPOBOXKAATH BHICTYIUICHHE MTPE3EH

1.20

IIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U MCCIEA0BaHUN (PU3UUECKUX TPOLIE
B IpylnIe B COOTBETCTBUM C TOCTABJICHHBIMU 3aJladyaMH, CIEIUTH 32 Bb
KOPPEKTUPOBATh €ro, aJIeKBaTHO OIIEHMBATh COOCTBEHHBIN BKJAa B JEST
KOMMYHUKATUBHOE B3alMOJIEHCTBHE, MPOSIBIISii TOTOBHOCTh pa3peniaTh KOF

9 KJIACC

Koxa npoBepsiemoro
pe3yJabTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAThl 0CBOCHUSI OCHOBHOI 00pa3
OCHOBHOI'0 00111er0 00pa3oBaHus




1.1

HCIT0JIB30BATh M3YUYCHHBIC ITIOHATHUSA

1.2

pa3IuyvaTh SBJICHUS 1O ONMMCAHUIO UX XaPAKTEPHBIX CBOMCTB M HA OCHC
JTaHHOE (PM3HUYECKOE SIBIICHUE

1.3

pacrmo3HaBaTh MPOSBICHUE W3YYCHHBIX (U3NYECKUX SIBICHHA B OKpP
dbuznueckue sSBIEHUS B MPUPOE, MPH ITOM MEPEBOJUTH MPAKTHUECKY]
CYIIIECTBEHHBIC CBOICTBA (MTpU3HAKK) QU3HUECKUX SIBICHUN

14

OTKCHIBATh M3YUEHHBIC CBOWCTBA Tel M (PU3UYECKUE SBICHUS, HCIIOJIB!
OITMCAHUH TPABHIIHLHO TPAKTOBATh (PU3MUYECKUI CMBICI UCTIONB3YEMBIX BE
(¢U3NUECKUX BEIMYUH, HAXOIUTH (DOPMYJIbI, CBSI3BIBAIOLINE JAHHYIO (U
BEJINYMHAMH, CTPOHUTH IPaUKN N3YUCHHBIX 3aBHCUMOCTEN (PH3MIECKUX

1.5

XapaKTepu30BaTh CBOMCTBA TeJl, PU3NYECKUE SBICHUS U MPOLIECCHI, UCT
HTOM JIaBaTh CJIOBECHYIO (HOPMYIHPOBKY 3aKOHA M 3aMMCBHIBATH €T0 MaTe

1.6

OOBSICHATh (PU3MUECKUE MPOIIECCHl M CBOWCTBA TEJNl, B TOM YHCIE U B
OPHUEHTUPOBAHHOI'O XapaKTepa: BBIABIATH IPUYUHHO-CIIEICTBEHHBIE CBS
JIOTMYECKUX IIAaroB ¢ MOMOIIBIO 2 — 3 M3Y4YEHHBIX CBOMCTBA (PH3UYECKE
WJIU 3aKOHOMEPHOCTH

1.7

pemaTh pacuy€THBIC 3a7a4d (OMUpAIOIIUecs Ha CHUCTeMy u3 2 — 3 yp
dopMyInbl, CBA3bIBarOIIME (PU3MUECKUE BEIMYMHBI: Ha OCHOBE aHAJIM:
KpaTKOE YCJIOBHE, BBISBISATH HEJOCTAIONIUE WM U30BITOYHBIEC JTAaHHBIE,
H€O6XOI[I/IMI:I€ AJid pCUICHUA, ITPOBOAUTD paC‘IéTBI " OLCHUBATDH PCAIIUCT
(U3UYECKON BETMYMHBI

1.8

pacro3HaBaTh MHpOOJIEeMbl, KOTOPhIE MOXHO PEIIUTh MPH MOMOIIU ¢
OMMCAHUE MCCIIEIOBAHUS, BBIIEISATh MPOBEPSIEMOE MPEAINOJIOKEHUE, Ol
MIPOBE/ICHHSI MCCIICIOBAHMUS, JIENIaTh BHIBOJIbI, HHTEPIPETHUPOBATE PE3YIIbTS

1.9

MNpOBOAWUTL OIBITBEI I1O Ha6JHOI[eHI/IIO (bI/IBI/I‘IeCKI/IX SIBJICHUU WII
CaMOCTOSITEIIbHO COOMPATh YCTAHOBKY M3 U30BITOYHOTO HAOOpa 000py/I
€ro pe3yabTaThl, HOPMYIUPOBATH BHIBOJIBI

1.10

IPOBOJIUTH MPH HEOOXOAMMOCTHU CEPUI0 MPSIMBIX U3MEPEHUI, OTpeIeIIss
BeTMYUHBI ((DOKYCHOE PacCTOSITHUE COOMparoIieil JIMH3bI), 0OOCHOBBIB
(M3MepHUTETHHOTO NMPHOOpa)

111

MPOBONTH MCCIEIOBAHUE 3aBUCUMOCTEH (PU3MUECKUX BEJIMYUH C UCIIOJ
MJIAaHUPOBATh HCCIEAOBAaHUE, CAMOCTOSTEIIPHO COOMpaTh YCTAHOB
MOJTYYEHHOW 3aBUCHUMOCTH (U3WYECKUX BEIUYMH B BHUAC TaOIULU
pe3yapTaTaM MCCIETOBAHUS

1.12

IPOBOJUTh KOCBEHHbIE HU3MEPEHUs (PU3MUECKUX BEJIWYMH: IUIAHY
DKCIICPUMEHTAJIBHYI0 YCTAHOBKY U BBIIOJIHATE H3MEPEHHUS, CIIEHY:
BBIUNCIIATh 3HAYCHHE BEJIMYWHBI M AHAIU3UPOBATH IIOIYYCHHBIE DE
MOTPELTHOCTH U3MEPEHUI

1.13

co0JII0/IaTh MpaBHJIa TEXHUKH O€30MaCHOCTH MPH paboTe ¢ 1a00paTOpHE

1.14

pa3nu4aTh OCHOBHBIE MPU3HAKH M3YyYCHHBIX (PUINYECKUX MOMACNEH: M
TBEPIOE TEO, TOUECYHBI UCTOYHUK CBETA, JIy4, TOHKAS JINH3A, TIAHETE
MOJI€JIb AaTOMHOTO SIpa

1.15

XapaKTepU30BaTh MPUHLUIIBI IEHCTBHUS U3YYEHHBIX PUOOPOB M TEXHUUL
ONHUCaAHMs, HUCMONb3Yys 3HAHMS O CBOMCTBAaX (DU3MUYECKUX SIBICHUI
3aKOHOMEPHOCTH




1.16

UCTIOJIB30BaTh CXEMbl U CXEMAaTHYHBIC PUCYHKH M3YYCHHBIX TEXHUYEC]
npuOOpPOB M TEXHOJIOTUYECKUX IPOLECCOB MPHU PEIICHUH Y4eOHO-TIP
CXEMBI JIJIs1 TOCTPOCHUS N300pKCHHI B TUIOCKOM 3€pKajie U COOMPAFOII]

1.17

MPUBOAUTH TPUMEPHI (HAXOAUTH HHPOPMAIIUIO O TPUMEPaX ) MPAKTHIECK
3HaHUH B TMOBCETHEBHOM JXKM3HU I oOecrieueHHs] O€30MacHOCTH IIf
TEXHUYECKUMHU YCTPONCTBAMU, COXPAHEHUS 310POBbS U COOJIIOICHUS HO
OKpYKarollel cpeie

1.18

OCYIIECTBIISATh TOUCK WH(MOpMANUU (U3NYECKOTO COACPIKAHUS B CE
GopMynHpysT TIOMCKOBBIM 3ampoc, HAaXOMUTh IIYTH OIpPEIEICHUs
nH(}OpMaIIMK HAa OCHOBE MMEIOIIUXCS 3HAHUHN U TOTIOJTHUTEIbHBIX HCTOY

1.19

UCIIONIb30BaTh TMPHU BBHIMOTHEHUH YYEOHBIX 3aJaHU HAYIHO-TIOMYJIISY
COJIepKaHusI, CIIPAaBOYHBIE MAaTEPUAITBI, PECYPChI ceTH MHTepHET; BlIaje
TeKCTa, mpeodpa3zoBaHus HHGOPMAITUHU W3 OJTHOM 3HAKOBOW CHUCTEMBI B I

1.20

co3/1aBaTh COOCTBEHHBIC MHUCHMEHHBIC U YCTHBIE COOOIICHUS HA OCHO!
UCTOYHUKOB (U3NYECKOTO COACpKAHMS, MYOJIMYHO TPEACTABIATH
HCCJIEI0BATENbCKOM NeATEIbHOCTH, IIPU 3TOM T'PaMOTHO UCIIOJIb30BATh U
M3y4aeMoro pasjena (U3MKH M COMPOBOXKIATh BHICTYIUICHHUE IMPE3EH]
ayJIUTOPUU CBEPCTHUKOB

1.21

IOpU  BBIIOJIHEHUU YYEOHBIX TPOCKTOB W HCCICNOBAaHUN (hu3muec
00513aHHOCTH B TPYIIIIe B COOTBETCTBUU C MOCTaBJICHHBIMU 3aJ]a4aMHU, (
NEHCTBUI M KOPPEKTUPOBATH €T0, aJleKBaTHO OLIEHUBATH COOCTBEHHBIH
BBICTPAMBaTh KOMMYHUKATUBHOE B3aMMOJICHCTBHE, IPOSIBISAS TOTOBHOCT




IMPOBEPAEMBIE 2JIEMEHTbI COAEP KAHUSA

7 KJIACC
Kon Kon
IIpoBepsiemble 3JIeMeHTHI CO/IePKAHUS
pasaeia 3j1eMeHTAa
®U3UKA U EE POJIb B [TO3HAHWHU OKPYXXAIOIIETO MHUPA
11 ®usuka — Hayka o npupone. fBneHus npuponsl. dusmyeck:
' TEIUIOBBIE, AJIEKTPUUECKHE, MAaTHUTHBIE, CBETOBBIE, 3BYKOBBIE
19 Ouznyeckue BeNUYUHBL. V3mepeHne GUIMYECKUX BETUYH
' ITorpemHocTs M3MepeHu. MexayHapoaHast CUCTEMA € IUHUL]
EcrecTBeHHOHAY4HbI METOJ TO3HAHUS: HAONIOJECHHE, IOCT
1.3 BBIIBIDKEHUE THUIIOTE3, JKCIIEPUMEHT IO MPOBEpPKE THUIOTES,
1 SIBIICHUS
1.4 Onwucanue GpU3NUECKUX SBICHUN C TOMOIIBIO MOJIENIEH
[IpakTuyeckue pabOTHI:
#H#Par#Hl13Mepenne pacCTOSHUM.
15 ##HPar##H#13mepenne 00bEMa KHUIKOCTH U TBEPAOTO TEJA.
' #H##Par###OnpeneneHue pa3MepoB MaJIbIX Tell.
H#HH#Par##HI3MepeHue TeMIeparypbl IpU TOMOIIU KHUIKOCTH:
TEMIEPATYPhI
ITEPBOHAYAJIBHBIE CBEJIEHNM S O CTPOEHWU BEIIIECTBA
21 #H#Par###CTpoeHne BEIIeCTBA: aTOMbBI U MOJIEKYJbl, UX pa3Me
' JMCKPETHOE CTPOCHUE BEIIECTBA
29 #H##Par### ]| sxenne yactuil BeniectBa. CBsI3b CKOPOCTH JIBHIKE
' BpoyHoBckoe nBmxenue, muddysus
2.3 B3anmMoieiicTBIE YacTHI] BEECTBA: MPUTSIKCHNE U OTTAIKHBAHI
2 ##H#Par###ArperaTHble COCTOSIHUSL BEILIECTBA: CTPOECHME Tas3(
2.4 (xpucTamInyecKkux) Ten. B3anMocBs3b MeXIy CBONCTBAMH Bel
COCTOSIHUSIX U MX aTOMHO-MOJIEKYJIIPHBIM CTPOSHHEM
2.5 OCOOEHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
[TpakTuyeckue pabOTHI:
26 #H##Par###0O1eHKa quaMeTpa aToMa METOZIOM PSZIOB (C CTIONB30
' ###Par###OnbpITHI IO HAOIOICHUIO TETIIOBOTO PACIIHPEHUS Ta3(
#AH#Par###OnbITel 10 0OHAPYKEHUIO JEMCTBHS CUIT MOJICKYJISIPH
JIBWDKEHUE U B3AVMOJIEVICTBUE TEJI
3.1 MexaHnndeckoe ABHKEHUE. PaBHOMEpHOE U HEPABHOMEPHOE JIBH!
39 #H##Par###Ckopoctb. CpemHsis CKOPOCTh NPU HEPABHOMEPHOM
' BPEMEHU JBH)KCHUS
3 33 SIBnenue nHepuMu. 3aKOH UHEpIUU. B3auMonelicTBue TeN Kak In
' JBI>KEHUA Tell. Macca Kak Mepa MHEPTHOCTH Tejla
34 ###Par#Ht# InotHocTh BenlecTBa. CBA3b IJIOTHOCTU C KOJIUYE
' 00bEMa BeIeCTBa
3.5 Cuia Kak XapaKkTepUCTHKA B3aMMOICHCTBHS T




3.6

Cuna ynipyroctd v 3akoH ['yka. Mi3mepenue cuiibl ¢ TOMONIBIO I

#H#Par###sIsnenue TAroreHus U criia Tsokectd. Cuiia TKECTH Hi

3.7
HesecomocTs
3.8 Cuna tpenus. TpeHue CKoIbXEHUsI U TpeHHE NOoKos. TpeHue B 1
3.9 H#HH#Par###Croxxenue cuil, HampaBJICHHBIX 110 OJHOM mpsiMoii. Pa
[IpakTuyeckue pabOTHI:
OmnpeneneHre CKOPOCTH PAaBHOMEPHOTO JBIDKEHUS (1Iapu
ANEKTPUYECKOTO aBTOMOOMIS U Tak pgainee). OmnpenencHue cpe
3.10 Opycka WM IIapuKa MO0 HAKJIOHHOM TUIOCKOCTH. OmpeseneHuc
OnbITH, JEMOHCTPUPYIOUIME 3aBHCUMOCTh PACTSDKEHUS ([T
MPUJIOKEHHOM cuiibl. ONBITHI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh
BECa TeJIa U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEH
311 @duznvecKue SBICHUS B MPUPOJIE: IPUMEPHI IBIKCHUS C pa3inyl
' HEKMUBOW NIPUPOJE, IEHUCTBUE CUIIBI TPEHHUS B IPUPOJIE U TEXHUKE
3.12 TexHu4YecKre yCTpoicTBa: TMHAMOMETD, IMTOIITUITHUKH

JIABJIEHME TBEP/IBIX TEJI, )KUJIKOCTEN 1 TA30B

4.1 JlaBnenue TBEporo tena. CriocoObl yMEHBIICHUS M YBEITHUCHUS
4.2 JlaBiieHue raza. 3aBUCUMOCTD JaBJICHUS ra3a oT 00bEMa, TeMIep:
43 [lepenaua paBiaeHuss TBEPABIMU TelIaMM, KUAKOCTIMU U
' ITHeBMaTHUeCKE MAITUHBI
44 3aBUCHUMOCTh  JABJCHMSI JKUJIKOCTH OT T[IyOMHBL. ['HJ
' Coobmaromuecs: cocysl. [ napaBindyeckne MeXaHH3Mbl
Atmocdepa 3emnun u arMmocepHoe npapineHue. IIpudmHBI |
4.5 o6onoukn 3emau. OnbiT Toppuuerm. 3aBUCUMOCTD aTMOC(hHEpH:
YPOBHEM MOpS
4.6 W3mepenue armocheproro nasiaenus. [pubops! 11st n3mMepeHus
47 JlercTBrE KUAKOCTH U ra3a Ha MOrPYKEHHOE B HUX TeJO. Bhl
' cuia. 3akoH Apxumesa
4.8 [TnaBanue ten. Bo3nyxomnnaBanue
[TpakTrueckue pabOTHI:
HccnenoBanme 3aBUCMMOCTH Beca Teja B BOJE OT 00BbEMa IMOTY
tena. OnpeneneHre BBITAJIKUBAIONIEH CHIIbL, JIEUCTBYIOMICH
4.9 KUJIKOCTh. IIpoBepka HE3aBHCMMOCTH BBITAJIIKUBAKOLIEH CHJIb]
' AKHUJKOCTH, OT Macchl Tena. ONbIThI, JEMOHCTPUPYIOIINE 3aBUCHN
JEWCTBYIONIEH Ha TENO B KHUIKOCTH, OT 00bEMA MOTPYKEHHOH |
IUIOTHOCTU JKUAKOCTH. KoOHCTpynpoBaHuMe apeomeTpa WIH
onpeaeseHue €€ rpy30n0AbEMHOCTH
410 du3ndecKue SIBICHUS B MPUPOJIE: BIHMSHHE aTMOC(EpHOro Iak
' TJIaBaHUE PBIO
411 TexHuyeckue  yCTpOWCTBAa:  COOOIIAIOIIMECS  COCY/IBI,

THJIPABINYECKUH Mpecc, MAaHOMETP, OapOMETp, BEICOTOMED, MOPL

PABOTA, MOITHOCTbB, DOHEPT'UA

5.1

Mexanunueckasi pabora




5.2 MexaHn4deckast MOIIIHOCTD
5.3 [TpocThie MeXaHU3MBI: pbIuar, 0J0K, HAaKJIOHHAs TIOCKOCTh. [Ipa
5.4 [IpumeHeHne npaBuiia paBHOBECHS phluara K OJIOKY
55 «30s10TOC TIPaBUIIO» MeXxaHUKH. Koap(UIIMEHT MOJIe3HOTo NeHC
MEXaHU3MBI B OBITY M TEXHUKE
5.6 [loTennumanpHas SJHEPTUM TeJa, MOJHATOr0 HaJ 3eMIIEN
5.7 Kunernueckas sHeprus
5.8 [TonHas MexaHuuyeckas sHeprusi. 3aKOH U3MEHEHUS U COXPaHEHU
[TpakTrueckue pabOTHI:
59 #HPar###Onpenenenue paboThl CHIBI TPEHHSI IPU PaBHOM
TOPU30HTAJILHOW TOBEpXHOCTHU. VccienoBaHue YCIOBHM paBH
KIIJ] HaknoHHOI miiockocTu. M3ydeHne 3akoHa COXpaHEHUs MeX
5.10 Du3nyecKue sBICHUS B IPUPOJIE: PhIYary B TEJIEC YEJIOBEKA
511 TexHudeckue yCTPOWCTBA: pblYar, IOJBWKHBIA UM HEIOJB
IJIOCKOCTh, POCTHIE MEXaHU3MBI B OBITY
8 KUIACC
Kon Kon
pasiena eMeHTa IIpoBepsiemble 3JIeMeHTHI CO/IePKAHUS
TEIIJIOBBIE ABJIEHW A
OCHOBHbIE MOJOXKEHUS MOJEKYISIPHO-KUHETUYECKON TEOPUH C
6.1 pasMepsbl MOJIEKYIL. OnbIThI, MIOATBEPKIAIOIIHE
MOJIEKYJISIPHOKHHETHYECKOW TEOpUU
6.2 Mopenu TBEPAOTO, KUAKOTO M Ta3000pa3HOTO COCTOSIHHM BeEl
amopdHbIe Tena
6.3 OOBsicHEeHHE CBOICTB rasos, JKUIKOCTEH U TBEPIBIX TE
MOJIEKYJISIPHOKHHETUYECKOW TEOPUU
6.4 CmauvBaHME W KallWJUISIPHBIC SIBJICHUS
6.5 TemnoBoe pacIIMpeHHE U CKATHE
6.6 Temmepatypa. CBsi3b TEMIEPATYPHI CO CKOPOCTHIO TETNIOBOTO I
6 6.7 Buytpennss sHeprus. CnocoObl HM3MEHEHHs BHYTpPEHHEU
coBeplIeHHe paboThl
6.8 Bunbl Terionepenayn: TeMI0NPOBOIHOCTD, KOHBEKIIUS, U3ITYyYe
6.9 KonnuecTBo Temnotel. Y aenbHas TEMIOEMKOCTh BEIIECTBA
6.10 TennooOMeH U TEIIOBOE paBHOBECHE. Y paBHEHHUE TEIJIOBOTO O
6.11 [TnaBneHue u oTBEpIeBaHNE KPUCTAUTMYECKUX BEUIECTB. Y ACII
6.12 [TapooGpazoBanue wu  KoHAeHcamus. Mcemapenue.  Kwue
napooOpazoBaHusl. 3aBUCUMOCTh TEMIIEPATYPhl KHIICHHUS OT aT\
6.13 BraxxnocTs Bo3iyxa
6.14 OHeprus ToIMBa. Y 1ebHasl TENJI0Ta CTOPAHUS
6.15 ITpununs! padotsl TeroBex asurateneii KI1/1 rermnoBoro 1su




Y 3al[UTa OKPYKAIOIIEH Cpeibl

6.16

3aKOH COXpaHEHHsSI U MTPEBPALCHUS SHEPTUU B TEIUIOBBIX MPOII

6.17

[TpakTrueckue pabOTHI:

HHHPar##H#OnbIThl 10 0OHAPYKEHUIO JCHCTBUS CHIT MOJIEKYIISP
#H##Par###OnbITHI IO BRIPAIIMBAHUIO KPUCTAIIJIOB TTIOBAPEHHOU
HHHPar##H#OnbIThl 10 HAOMIONEHUIO TEIJIOBOTO PACIIUPEHUS T
TeNl.

###Par##Onpenenenue napIeHUs Bo3AyXa B OAIIOHE HITIPHUIIE
H#HHHPar###OnbIThI, TEMOHCTPUPYIONTUE 3aBHCUMOCTH JIaBJICHY
HarpeBaHUs WIH OXJIAXKICHUSI.

#H##Par###IpoBepka TUIIOTE3bl JIMHEHHOW 3aBUCHMOCTH Tl
TEPMOMETPHUECKOI TpyOKe OT TeMIiepaTyphl.
#H##Par###Habmonenre n3MeHEHUsI BHYTPEHHEH DHEPTUH Tena
1 pabOTHI BHEIIHUX CHIL.

#H##Par###lccnenoBanye SBICHUS TEIJIOOOMEHA MPU CMEIIN
BOJIBI.

#H##Par###OnpeneneHue KOJIWYECTBA TETUIOTHI, TOJYYSHHOTO
HArpeThIM METALTUIECKUM IHIIUHIPOM.
#HH##Par###OnpenencHue yaeabHON TETUIOEMKOCTH BEIIECTBA.
#H#Par###lccnenoBanue mpoiiecca UCIapeHus.
#H##Par###OnpeneneHrue OTHOCUTEILHOMN BIQKHOCTH BO3/IyXa.
###Par###0OnpeneneHue yaeapHOM TENIO0THI IIABICHUS JIbJA.

6.18

@usnueckue SBICHUSA B NPUPOJE: ITOBEPXHOCTHOE HATSIKECHME
MPHUPOJE, KPUCTAUTBI B MpHpoje, uanydeHue CoOJIHIA, 3aMme
Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, WHEsl, CHera.

6.19

TexHuueckue ycTpoucTBa: KalluUIAPbl, IPUMEPHI UCIIOJIb30BaH
TEPMOMETP, HNAaTYMK TEMIIEpPAaTypbl, TEPMOC, CUCTEMa OTOIL
MICUXPOMETP, NapoBasi TypOMHA, ABUraTellb BHYTPEHHETO Cropa

OJIEKTPUYECKHUE 1 MAT'HUTHBIE ABJIEHUA

7.1 OnexTpuszanys Tei. J[Ba poja dJIEKTPUUECKUX 3apsiioB

79 BzaumopeiictBue 3apsokeHHBIX Ten. 3akoH Kyrnona (3aBuCHM
3apsDKEHHBIX TEJl OT BEJMYMHBI 3apsiI0B U PACCTOSTHUS MEKTY TE

73 DnekTpuyeckoe mosie. Hanpssk€HHOCTh AJIEKTPHUYECKOTO TIOT
9JIEKTPUUYECKUX NOJIeH (Ha Ka4eCTBEHHOM YPOBHE)

74 Hocurenu snexkrpudeckux 3aps10B. DIEMEHTaAPHBIN AJIEKTpUYE
ITpOBOIHMKY M TUAIIEKTPUKH

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOT0 3apsiaa

76 ONEeKTPUYECKUH TOK. YCIOBHS CYILECTBOBAHUS JJIEKTPH
ITOCTOSIHHOT'O TOKa

77 JIeHCTBUS JIEKTPUUECKOro TOKa (TEMJIOBOE, XUMUYECKOE, Mark
B KMJIKOCTSX M razax

7.8 Onexkrpuueckas 1nenb. Cuia Toka. JNEKTPUUECKOE HAIPSHKEHHUE

7.9 ConpoTHBIIE€HHE TPOBOAHMKA. Y IEIBHOE CONTPOTUBIIEHUE BEILIE

7.10 3akoH OMa 1)1 yJyacTKa 1enu




7.11

[TocnenoBarenpHOE M MApaAJUICIIBHOE COSTMHEHUE TIPOBOTHUKOE

7.12

PaboTa 1 MOIITHOCTB AyIeKTprUecKoro Toka. 3akoH Jlxoyis — JI

7.13

DNeKTpUUECKHE LIETTH U TOTPEOUTENH JIEKTPUUECKON SHEPTUH |

7.14

ITocTosHHEBIE MarHuTEl. B3anMoaelicTBHE TOCTOSHHBIX MarHHUT(

7.15

MaruutHOe 11ojie. MargHuTHoOE Iojie 3eMJIH U €ro 3HaYCHHUE I

7.16

OnbIT Opcreaa. MaroHuTHoe MoJje 3MeKTpudeckoro toka. [Ipu
TEXHUKEC

7.17

JlelicTBME€ MAarHUTHOTO TOJIS1 HA TPOBOJIHUK C TOKOM. DJIEKTPO]
Hcnonb30BaHKe dIEKTPOABUTATENIEH B TEXHUYECKUX YCTPOUCTE

7.18

OnsiTel Dapanes. SBneHue s3nekTpoMarauTHON nHAYKUIuu. Ipe

7.19

Onekrporerepatop. CrnocoObl MOMYyYEHUS] IEKTPUYECKON IF
B0O300HOBIISIEMBIX HCTOYHUKAX SHEPTHH

7.20

[TpakTrueckue pabOTHI:

OnbITH O HAOTIOACHUIO SJCKTPU3ALIUH TEJI MHAYKIIUECH U TpU
HccnenoBanue neicTBUs AIEKTPUUECKOTO MOJIS HA TPOBOIHUKI
C6opxka 1 mpoBepka pabOThI ANEKTPHUUECKON HEMH MOCTOSTHHOT(
N3mepenue u peryampoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHUe HAMPSKEHMUSL.

HccnepoBanue 3aBUCMMOCTH CHJIBI TOKA, UAYLIETO 4YEpe3 P
pe3UcTOpa U HANPSKEHUSI Ha PE3UCTOPE.

OnBITHL, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JIEKTPUYECKOTO CO!
€ro JJIMHBI, TUIOIIAU TIONIEPEYHOr0 CEYEHHUS U MaTepHraa.
[IpoBepka mpaBuiia CIOKEHUA HANPSHKEHUWA TPU TOCIEH0BE
pe3uctopos. IIpoBepka nmpaBuiia 1715 CUIIBI TOKA ITPU NTapasuIebl
Onpenenenue pabOThl ANEKTPUUYECKOTO TOKA, HAYIIETO 4Yef
MOIIHOCTH JIEKTPUYECKOTO TOKA, BBIAEIAEMON Ha pEe3UCTODE.
CWJIBl TOKA, MIYIIETO 4Yepe3 JIAMIIOYKY, OT HampsDKEHUs H
HarpesBarens. MccimenoBaHue MarHMTHOTO — B3aUMOJECHCTBH
N3yueHne MarHUTHOIrO MOJISI MOCTOSHHBIX MarHUTOB IPH UX
HccnenoBanne nAelCTBUA DJIEKTPUUECKOrO TOKAa HAa Mar
JEMOHCTPHUPYIOIIUE 3aBUCHUMOCTh CHJIBI B3aUMOJECHCTBUS KaTy
CWJIBI TOKa WM HaIlpaBJIEHUs TOKa B KaTymke. M3yueHue nen
MPOBOAHUK € TOKOM. KoHCTpynpoBaHue u n3ydeHue paboThl 37
KIIJI anekrponBuraTenbHOil  ycTaHOBKM.  ONBITBI 1O
JJIEKTPOMAarHUTHOW HMHIYKLUWH: MCCIEIOBAHUE W3MEHEHHUU
WHJYKIHOHHOTO TOKa

7.21

dusnueckue SBJICHUS B MPUPOJIE: AIEKTPUUYECKUE SIBIICHUS B
KHUBBIX OPraHU3MOB, MarHUTHOE M0JIe 3eMIIH, JIpeil} MOIOCOB
KU3HH Ha 3eMJie, MOJISIPHOE CUSTHUE

7.22

TexHudeckue yCTPOMCTBA: DIIEKTPOCKOI, AaAMIIEPMETP, BOJ
NEKTPUYECKOM  DHEPIuH, JNEKTPOOCBETUTENBHBIE I
ANIEKTPONIPUOOPHl  (IPUMEPBI),  INEKTPUUECKUE  MPEIOX|
JIEKTPOABUIaTENb TOCTOSHHOTO TOKA, TEHEPATOP MOCTOSHHOTIC

9 KJIACC



Kon Kon
pasjiena SeMeHTA [TpoBepsiemble AIEMEHTHI COACPIKaHE
MEXAHUWYECKUE SBJIEHUA

8.1 Mexannueckoe nBuxkeHne. MartepuanbHas Touka. CUcTeEMa OTCt

8.2 OTHOCUTENBHOCTh MEXAaHUUYECKOTO JIBHXKCHHUS

8.3 PaBHOMEpHOE NPSIMOIMHENHOE IBUKEHUE

8.4 ###Par#H#HepaBHoMepHOE NpsAMONIMHENHOE ABMKeHue. Cpent
Tesa MpU HEPaBHOMEPHOM JIBHYKEHUU

8.5 Yckopenue. PaBHOYCKOPEHHOE NIPSIMOTIMHENHOE IBUKCHUE

8.6 ###Par###Croboanoe nagenue. OnwiTel ["anumnes

87 #HH#Par###PaBHoMepHOEe ABMXKEHUE MO OKpYxX)HOCTH. [lepu
JInneliHas u yrnoBas ckopocTH. LleHTpocTpeMUTENBHOE YCKOPE]

8.8 Ilepssiit 3akoH HploToHa

8.9 Bropoii 3akon HeroTona

8.10 Tperuii 3akoH HploToHa

8.11 H##HPar###] IpuHIn cyneprno3unuu cui

8.12 Cuna ynpyroctu. 3akoH ['yka

8.13 ###Par###Cuna TpeHus: cuiia TpEeHUs CKOJIbKEHUS], CUJIa TPEHUS

8.14 ###Par#H#Cuna TSKecTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKO

815 JIBmxenne mmaHer BoOkpyr CousHma. IlepBas kocMuueckas
Neperpy3Ku

8 8.16 PaBHOBecue MarepuanbHOil TOUKH. AOCOIIOTHO TBEPAOE TEIO

817 ###Par###PaBHoBecHe TBEPAOIO Tela C 3aKPEIUIEHHON OCBIO
[leHTp TSIRKECTH

8.18 Nmmynse Tena. U3menenne nmiynbca. IMIynbe CHITBI

8.19 3aKOH COXpaHEHUs UMITYJIbCa

8.20 #iHPar###PeakTBHOC ABMKCHUE

8.21 MexaHunueckasi paboTa 1 MOITHOCTb

8.22 Pabota cui TshkecTH, ynpyrocty, TpeHus. CBs3b SHEpIuu 1 pad

8.23 IloTeHnManpHas 3HEPIUsl TENA, NOIHATOIO HaJl HOBEPXHOCTHIO 3

8.24 IloTeHnManbpHas S3HEPTUs CKATON NPY>KUHbI

8.25 ###Par###Kunetndeckas sHeprus. Teopema 0 KWHETHUECKOH 3F

8.26 HHHPar###3aKoH coxpaHeHHs] MEXaHUYECKOH SHEPTHH
[IpakTuyeckue pabOTHI:
Omnpenenenue cpeHel CKOPOCTH CKOJbXKEHHS OpyCKa UITH JIBH
wiockoctu. OnpeseneHrne yCKOpeHus Tella IpU paBHOYCKOPEHH
MJIOCKOCTH.

8.27 HccnenoBanne 3aBUCMMOCTH TYTH OT BpPEMEHU MPH PaBHO
Ha4yaJbHOW CKOPOCTH.
[TpoBepka rUMOTE3BI: €CIIM MIPH PABHOYCKOPEHHOM JIBUKEHUHU O
OTHOCSITCS KakK psAJd HEUETHBIX YHCEN, TO COOTBETCTBYIOL
OJTMHAKOBBI.




HccnenoBanue 3aBUCHMOCTH CHIIBI TPEHHS CKOJNBXEHHUS OT CV
Onpenenenue kodpduIMEHTa TpeHUs CKoibxeHus. Onpexnen
Omnpenenenne pabOTHI CHIIBI TPEHUS IIPU PABHOMEPHOM JIBHKEE
noBepxHocTu. OmnpeneneHue padoThl CHIIBI YIIPYTOCTH MPU TOIb
HETIO/IBMYKHOTO ¥ TTOJBIKHOTO OJIOKOB

8.28

®dusndyeckue SIBICHUSA B npupoac: MPHUIHMBBI W OTJIMBBI, [BI
CHUCTCMbI, PCAKTUBHOC IBUKCHUC JKUBBLIX OPIraHU3MOB

8.29

TexHudeckue yCTPOMCTBA: CIMAOMETP, NAaTYUKU ITOJIOKEHUSL.
paKkeTsl

MEXAHWYECKHUE KOJIEGAHM 11 BOJIHBI

KonebarenpHoe nBmwkeHne. OCHOBHBIE XapaKTEPUCTHKHU KO.

9.1
aMILTATY1a
92 MareMaTnueckuil U NPYKUHHBIM MasTHUKU. [IpeBpamienue >
JBUKEHUH
9.3 3aryxatomue Kojebanus. BeinyxaeHHbie Konebanus. Pezonanc
Mexanunueckue BosiHbl. CBOMCTBAa MeXaHU4ECKUX BOJH. [1posios
94 JlnmrHa BOMHBI M CKOPOCTh €€ pacmpocTpaHeHUs. MexaHuuect
CEUCMUYECKHE BOJIHBI
9.5 3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpa’keHUE 3ByKa
9 9.6 WHubpa3Byk u yabTpa3ByK
[IpakTuyeckue pabOTHI:
Omnpenenenue 4acToThl U Meproia KoiaeOaHui MaTeMaTHYeCKOr(
Omnpenenenne 4acTOTHI ¥ EpHOAa KOleOaHUH PYKUHHOTO Mast
9.7 HccnenoBanue 3aBUCHMOCTH TIepHOIa KOJEOAHUH TOJIBEIICHH
HUTH. VccaenoBanre 3aBHCHUMOCTH TEpHOa KoJIeOaHU Mpyx
rpy3a. IIpoBepka HE3aBHCHUMOCTH TepHoaa KojebaHuil rpysa,
MacChl Ipy3a U KECTKOCTU NPYKUHBL. M3MepeHne yCKOpeHus CB
9.8 CD%SI/I‘-IGCKI/IG ABJICHUS B IPUPOJE: BOCIPHUATHE 3BYKOB XK
ceficMMUYeCKHe BOJIHBI, IIyHAMH, 9X0
9.9 TexHuuyeckre ycTponcTBa: AX0JIOT, UCIIOJIb30BAHNUE YIBTPA3BYKS
OJIEKTPOMATHUTHOE TTOJIE U DJIEKTPOMAT'HUTHBIE BOJIHBI
10.1 DIEeKTPOMArHUTHOE T0JIe. DIEKTPOMArHUTHBIE BOJIHBI. CBOWCTB
10.2 [Ikaia 37€KTPOMArHUTHBIX BOJIH
10.3 DnekTpoMarauTHas mpupoza ceeta. CKOpocTh cBeTa. BOJHOBBIE
10 10.4 [TpakTrueckue pabOTHI:
M3yuenne CBOMCTB AJIEKTPOMArHUTHBIX BOJIH C IOMOIIBbIO MOOK:
105 dusnuecKue sBJICHUS B NPHPOAE: Ouoornyeckoe AeCTBUE BY,
U PEHTT€HOBCKOTO M3JIy4YeHUHN
10.6 TexHuuyeckre ycTponcTBa: UCIOIB30BaHUE DJIEKTPOMArHUTHBIX
CBETOBBIE ABJIEHUA
1 11.1 JlydeBast monens cBera. MicTrouHmKy cBeTa
11.2 IIpssMONIMHENHOE pacIIpOCTPAHEHHUE CBETA
11.3 Otpaxenue cera. Ilnockoe 3epkano. 3akoH OTpakeHHUs CBETA




11.4 [Tpenomienue cBera. 3akoH npesioMieHus cBeta. [lomHOoe BHYTD
11.5 JIunza. Xon mydeit B tuH3e
11.6 OnTtrueckas cucrema GoToarnmapara, MUKPOCKOTIA U TEJIECKOoTa
11.7 I'1a3 xak onruueckas cucrema. baIn3opykocTh U JaTbHO30PKOCT
118 Paznoxenue 6emoro ceta B cniekTp. OmnbiTel HetoToHa. Cr0XK
Jucnepcus ceera
[IpakTuyeckue pabOTHI:
#H#Par#llccnenoBanye 3aBUCUMOCTH YIJIa OTPAKEHUS CBETOB
#HPar###113yueHne XxapakTepuCTUK N300pakeHus IpeIMETa B
#H#Par#lccnenoBanye 3aBUCMMOCTH yTJla IIPEJIOMJICHUS CBE]
11.9 Ha TPAHMIE «BO3AYX — CTEKIO». }
#H##Par### lonyuenue n3o0pakxeHUH C TOMOIILI0 COOMPAIOIIICH
#H#Par#H#Onpenenenne GoKyCHOro pacCTOSHUSA U OITUYECKOM
H#HHHPar###OnbBITHI IO Pa3I0KEHUIO OSJIOT0 CBETa B CIICKTP.
HH#Par####ONBITEL 10 BOCIPUATHIO 1[BETA NIPEIAMETOB IIPU MX E
GUITBTPHI
11.10 ®dusnyeckue siBjaeHus B npupoe: 3arMmenus Cosnia u JIyHbl, 1B
B aTMocdepe (1BeT HeOa, pepakius, paayra, MUPax)
11.11 TexHnueckue ycTporucTBa: OUYKH, MEPUCKOT, (hoToanmapar, ONTH
KBAHTOBEBGIE SABJIEHUA
12.1 OmnbiTel Pe3epdopa u mranerapHas MoJieb aToMa. MoJIesb aTc
12.2 Hcnyckanne u mornonieHne ceera atomoM. KBaHThl. JInHeyartr
12.3 PannoaktuBHOCTH. Anb(a, OeTa- 1 raMMa-u3TydeHUs
12.4 Ctpoenue aToMHOTO siipa. HyKkJIoHHast MOJieh aTOMHOTO sIIpa.
12.5 PannoaktuBHBIC TpeBpanieHus. [lepron momypacmnamga aTOMHBIX
12.6 Anepubie peakiuu. 3aKOHBI COXPAHEHUsI 3aPS0BOT0 U MaCCOBO
12.7 DHeprusi CBSI3M aTOMHBIX sifiep. CBsI3b MacChl U SHEPTHH
12 12.8 Peaxnuu cuntesa u nenenus saep. Mcrounuku sueprun CoHIIa
12.9 Anepnast suepreTuka. JleiicTBue paIMOaKTUBHBIX W3JIYYCHUHN Ha
[TpakTrueckue pabOTHI:
HaGmroieHre CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB H3ITYICHHUS.
12.10 HccnenoBanue TpPEeKOB: HW3MEPEHHE DHEPIMHM YaCTHUIBI I
dotorpadusam).
W3mepenue pagnoakTuBHoOro oHa
Oduznyeckue SIBICHUS B MPUPOJE: €CTECTBEHHBIH PaJliOaKTUBH
12.11 PaguOAKTUBHOE U3JIy4YEHUE IPUPOJAHBIX MUHEPAJIOB, ACHUCTBUE P:
OpraHM3M 4YeJOoBeKa
12.12 TexHU4eCcKrue yCTPOMCTBA: CIIEKTPOCKOII, HHIUBUTYJIbHBIN 03]




IMPOBEPAEMBIE HA OI'D 10 ®U3UKE TPEBOBAHMUS K PE3YJIbTATAM
OCBOEHUS OCHOBHOW OBPA30OBATEJBHOM ITPOI'PAMMBI
OCHOBHOI'O OBHIEI'O OBPA30OBAHUA

Koxa npoBepsiemoro
TpeOOBaHNs

IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTam 0a30BOI0 )
o0pa3oBaTesibHOI NPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHMs HA @

[Nonumanue ponu QU3MKU B HAYYHOW KapTUHE MHUPA; CHOPMUPOBAHH
3aKOHOMEPHOW CBA3W M II03HABAEMOCTH SBJICHUM MTPUPOIBI, O POJ
cucreMoobpa3zymomeil ponu (U3UKM B Pa3BUTUU ECTECTBEHHBIX Hay
HBOJIONNH (PU3NUECKUX 3HAHUH M MX POJIU B IIEIOCTHOW €CTECTBCHHOH:
POCCUICKHUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE HAYKH, OOBICI
MHpa, Pa3BUTHE TEXHUKH M TEXHOJIOT U

3HaHUs O BUAAX MaTepuu (BELIECTBO U IOJIE), O ABUKEHHUU KaK CIOCO
aTOMHO-MOJICKYJISIPHOW TEOPHM CTPOCHHUS BEIECTBA, O (U3NYECKOH
(MEXaHNYECKHX, TEIJIOBBIX, JJIEKTPOMArHUTHBIX U KBAHTOBBIX ); YMEHHUE |
UX XapaKTEepHBIX CBOMCTB U HA OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX
YMEHHUE paclo3HaBaTh POSBICHUE U3YUYCHHBIX (PU3NYECKUX SIBICHHM B ¢
CYILIECTBEHHBIE CBOMCTBA (MPU3HAKH)

Biianenue ocHoBaMU MOHSTHITHOTO anmapara i CUMBOJIMYECKOTO S3BIKA ¢
pelieHus y4eOHBIX 3a/1ay; YMEHHUE XapaKTepu30BaTh CBOMCTBA Tel, (u
UCTIONB3YS QyH/IaMEHTAIBHBIE H SMITUPHUYECKHUE 3aKOHBI

‘YMeHure OnuchIBaTh HN3YUYCHHBIC CBOMCTBA TEII U (1)1/13qu01<1/16 SIBJICHU S, H(

Brnanenue ocHOBaMHM METOJIOB HAYYHOTO MO3HAHUA C YUETOM COOIIOE]
HaOmroieHNe (PU3UIECKUX SBJICHUM:

YMEHHUE CaMOCTOATEIBHO COOMPATh SKCIEPUMEHTAIBHYIO YCTAHOBKY 3
110 MHCTPYKIINH, OTIMCHIBATh X0/ OIBITA 1 3aIMCHIBATh €r0 PE3YIIBTATHL, |
IPOBE/ICHUE NMPSAMBIX U KOCBEHHBIX U3MEPEHUHN (PU3UUECKUX BEITUUUH: Y
CaMOCTOATENIFHO COOMPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY IO HHC
BEJIMYMHBI ¥ aHAJIU3UPOBATDH IMOJyUYCHHBIE PE3yJIbTaThl C YYETOM 3ajar
W3MEPEHHI;

IPOBEICHUE  HECIOXKHBIX  AKCIEPUMEHTAIbHBIX  HCCIIEIOBaHMIA;
HKCIIEPUMEHTAIBHYIO YCTaHOBKY M TIPOBOJIUTH HCCIICJOBAHUE I
MOJy4EHHBIEC 3aBUCUMOCTH (PU3NYECKUX BEIIMYMH B BUE TaOIUI] U rpad
JIeTIaTh BBIBOJBI 110 PE3yIbTaTaM HCCICIOBaHMUS

[TornMaHue XapakTEPHBIX CBOMCTB (M3MYECKUX MOJIEICH (MaTrepuaib
TCJI0, MOACIIM CTPOCHHA T'a30B, )KHI[KOCTCﬁ n TBépI[BIX TCJI, TJIAHCTAf
MOJICJIb AaTOMHOTO SI7Ipa) U YMEHUE IPUMEHSTD UX JIUIs 0ObsICHEHUS (HU3Y

YMenue oOBACHATH (PU3MUECKHE MPOIECCHl U CBOICTBA TENl, B TOM T
MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa, B YACTHOCTH, BBISBIISTH MP
CTPOUTH OOBSICHEHHE C OMOPOIl HAa M3Y4YEHHBIE CBOMCTBA (DPM3MUYECKUX
3aKOHOMEPHOCTH ¥ MOZEIN

YMmenue pemarb pacuérHele 3agaud (Ha 6aze 2 — 3 ypaBHEHHH), W
CBSI3BIBAIOINE (PM3MUCCKHE BEIWYHMHBI, B YACTHOCTH, 3alHMCHIBATh KPa’
HEJIOCTAaIOUINE JaHHbIe, BEIOMPATh 3aKOHBI M (POPMYJIBI, HEOOXOAUMBIE
CIIpaBOYHBIC JIaHHBIC, TPOBOAUTH PACUYETHl M OICHUBATH PEATUCTH
¢u3nuUecKoil BETMUMHBI, YMEHHE ONPEACISATh Pa3MEpHOCTh (U3UUECK(




PEIICHNH 3aa4N1

YMeHHne XapakTepu30oBaTh NMPHHIUIBI ACHCTBUS TEXHHUYECKUX YCTP
nprOOpOB, U MPOMBIIIICHHBIX TEXHOJOTHYECKUX IPOLIECCOB MO UX O
CBOMCTBAX (DM3UYECKUX SBJICHUN U HEOOXOMMMbIC (HU3NIECKUE 3aKOHOM

10

YMeHue HUCIoNB30BaTh 3HAHUS O (HU3MYECKUX SIBICHHUSX B ITOBCEHC
0€30I1aCHOCTH MpU OOpALIEHUU C OBITOBBIMHU NMPHOOPAMH U TEXHHUYECK]
37I0POBBbSI M COOJIOAEHHUS HOPM SKOJOTMYECKOTO TIOBEIEHHS B OK
HEOOXOJMMOCTH  TPUMEHEHHUS  JOCTIDKEHMH  (U3MKM U TeXH
HPUPOJIOTIOIH30BAHS

11

OmpIT momMcKa, npeoOpa3oBaHUs M TPEICTAaBICHUS HH(pOpManuu
UCIIOJIb30BaHUEM HH()OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTHIH; YN
HOJTYYEeHHOM MH(OPMAIMM Ha OCHOBE MMEIOIIMXCSl 3HAHUHA M JIOMOJH
UCIOJIb30BaTh NPU BBIMOJIHEHUH YYEOHBIX 3aJaHUl HAay4HO-TIOIMYJIAL
COZIepKaHMA, CIIPABOYHBIC MaTepHajbl, pecypchl ceTd VIHTepHeT; E
npeoOpa3oBaHust HHPOPMAIIUH U3 OAHOM 3HAKOBOM CUCTEMBI B IPYTYIO;
NHCEMEHHBIE M YCTHBIE COOOIIEHNS HA OCHOBE MH(OPMAIMY M3 HECKOJIb




IHEPEYEHbB 3JIEMEHTOB COJAEPKAHUSA, ITIPOBEPAEMBIX HA OI'D ITO

OU3UKE
Kon IIpoBepsieMblil JJIEMEHT COJePKAHUS
1 MEXAHUWYECKUE SBJIEHUA
1.1 Mexanunueckoe aBmxeHnue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTENIBHOCTD ]I
19 PaBHOMepHOE u HepaBHOMEpPHOE ABMKeHUE. CpeaHsis ckopocTh. DopMyiia J11sl BEIYUCIICE
PaBHOMepHOE NpsAMOIMHENWHOE ABWKEHHE. 3aBUCUMOCTh KOOPAMHATHI Tella OT Bpe
MPSIMOJTUHEHHOTO JIBUKCHHSI:
1.3 x(1)=x,+vt
I'padvkn 3aBUCUMOCTH OT BpPEMEHHU JUIsl TPOEKIMH CKOPOCTH, MPOEKIHU MepeMelr
pPaBHOMEPHOM TMPSIMOJIMHEHHOM JIBUKCHHUH
3aBUCHMOCTb KOOPJAMHATHI T€JIa OT BPEMEHU B CIydae PaBHOYCKOPEHHOTO MPSMOIUHEHH(
2
Sy =V, * I+ ay* <
Fn
@opmyabl I MPOEKIHH TEpEeMENIeHHs, MPOEKUUHU CKOPOCTU U TMPOCKIUU YCKC
MPSIMOJTUHEHHOM JBUKCHUHU:
2
1.4 .sx(a‘)=vﬁx-r+ax-3.
U_\'('f) =Upx T4, I,
a, () =canst,
Ulrc‘ - L’}1:1" =2HISI
I'padvikn 3aBUCUMOCTH OT BpEMEHHU A MPOEKLIUHU YCKOPEHHS, MPOEKIUU CKOPC
KOOPJMHATHI IPU PABHOYCKOPEHHOM MPSMOJIIMHEHHOM JIBUKCHHUH
CBobOoaHoe nagerne. @opMyIibl, OMUCHIBAIOIINE CBOOOAHOE TaICHUE Tella 110 BEPTUKAIIN
1.5 OTHOCHUTEIILHO TTOBEPXHOCTH 3emutn). [ paduku 3aBUCIMOCTH OT BPEMEHH JIJIsl POCKIIUU
Y KOOPAMHATHI MPU CBOOOHOM MAJICHUU Tella IO BEPTHKAIH
CxopocTh paBHOMEPHOTO IBUKEHUSI TeJla 10 OKpyxHOocTH. Hanpapienue ckopocTH.
®opmyra 171 BBIYUCIEHUS CKOPOCTH Yepe3 Paguyc OKPYKHOCTU U TIepruo1 00pallieHus:
b= iMR
T
HentpoctpemutrenbHoe yckopeHue. HampaBieHue HEHTPOCTPEMHUTEIBHOIO YCKOPEHH
YCKOPEHUS:
1.6
2
_w
%R
®opmyina, cBsI3bIBalOLIas MEPUOJI U YaCTOTY OOpalleHus:
V= 1
T




Macca. IInotHocts Bemecta. @opmyia i BBIYUCICHUS IIJIOTHOCTH:
m

1.7 V
1.8 Cuna — BekTopHas Gpusnueckas Bennunna. CII0KeHUe CUIT
1.9 SBnenue unepuuu. llepssiii 3akoH HeroToHa
Bropoii 3akoH HeroTona:
1.10 F=m-d
CoHanpaBJIe€HHOCTh BEKTOPA YCKOPEHUS T€JIa U BEKTOPa CUJIbI, IEUCTBYIOIIEH Ha TEJI0
B3aumoneiictue Ten. Tpernit 3akoH HeroToHa:
1.11 Fy 4 =-F
TpeHue nokost U TpeHHue cKobxeHuss. opmyra sl BBIYUCIEHUS MOYJIS CUJIbI TPEHUS (
F_=u-N
1.12 w =H
Hedbopmarus Tena. Yrnpyrue u Heynpyrue aegopmManuu. 3akoH ynpyrou aedopmanuu (3:
F=k-Al
1.13
Bcemupnoe tarorenue. 3aKkOH BCEMUPHOTO TSTOTEHUS:
my -1l
F=G- -1 _2
1.14 R
Cuna 1spxecTu. Y CKOpeHHe CBOOOIHOTO MaCHMSI.
dopmyra 171 BBIYUCIEHUS CUIIBI TSDKECTH BOJIM3H MoBepXxHOCTH 3emun: F = mg.
JIBmxenue nnaner Bokpyr Cosnua. IlepBasg kocMuueckasi ckopoctb. HeBecoMocTh 1 nef
Nmmynbe Tena — BeKTopHas Gu3NYecKasi BEIMYNHA.
1.15 D =md
Nmnynbe cucrtemsl Ten. U3MeHeHue nMmnysbca. MMIybe Critbl
3aKOH COXpaHEHHS UMITYJIbCA JUISl 3aMKHYTOM CUCTEMBI Te:
1.16 D=myU iUy =const
PeakTuBHOE IBUXKECHUE
Mexannueckas pabota. @opmyia Ajsi BEIYUCIECHUS paObOThI CUIIBI:
1.17

A=Fsoosc




Mexannueckass MOIITHOCTE:

4
r

N=

Kunernueckas u MOTCHIUAJIbHAas SHCPIrus. d)opMyJIa JJIs1 BBIYUCIICHUA KHHETHYECKOM DH(

2
E M
2
1.18 Teopema o kuHeTHueckou sHeprun. Popmyra 1 BHIYUCICHNS OTCHIMAIBHOW SHEPTUH
Hag 3eMIIEH:

E,= mgh

MexaHuveckasi SHEpPIrUs:

E=E,+E,
1.19

3aK0oH COXpaHEHUsl MEXaHWYeCKOM sHeprun. PopMyia JIJIsl 3aKOHA COXPAHEHUSI MEXaHUY
cun Tpenus: E = const.
IIpeBpanieHne MEXaHMYECKOM SHEPIUU IIPU HAIMYUU CUJIBI TPEHMUSL.

ITpocTbie MeXaHU3MBI. «30JI0TOE MPABUIIO» MEXAHUKH.
Peruar. Momenrt cuiel: M - Fl.
YcnoBue paBHOBECHS pblyara:

M +M, +..=0
1.20 [MonsuxHbIi 1 HenoaABWKHBIN O10ku. KITJ[ mpocThIX MexaHMU3MOB,
S e
Asrpasennan

JlaBrieHune TBEPAOTO TeNa.
@opMyita 11 BBIYMCIICHUS NABJICHNS TBEPIOIO Tena:
F
P=—-
JaBnenue raza. ATMocdepHoe TaBieHue.
I'mppocTaTnyeckoe 1aBlIeHUE BHYTPH KUIKOCTH.
dopmyra 1715 BBIYUCIICHUS JaBICHUS BHYTPU KHUIKOCTH:

p=pgh+p_,

1.21

1.22 3akoHn [lackans. ['mapaBnruecknii mpece

3akoH Apxumena. @opmyra 1uisl ONPeaeICHUS BHITAIKUBAIOIIEH CHIIbI, AEHCTBYIONICH Ha
HNJIN 1ras3:

1.23




Fa =pgV

VcaoBue nnaBanus tea. [lnaBanue CYJ0B U BO3AYXOIIJIABAHUEC

1.24

Mexannyeckue KosieOaHus. AMIUIMTYAA, TIEPHOJ U 4dacToTa Kosnebanmii. dopmyna, Cr
KoJeOaHui:

1.25

MareMaTuueckuii ¥ pyKHHHBIN MasTHUKH. [IpeBparieHne sHepruu mpu Koyie0aTeIbHOM

1.26

3aryxatomue Kojiebanus. BeinyxaeHHbie kKonebanus. Pezonanc

1.27

Mexanundeckue BoIHBL. [IpogonbHbIE U TONEpeYHbIE BOJIHBI. [[JTMHA BOJIHBI U CKOPOCTH P
h=v-T

1.28

3ByK. ' poMKOCTB 1 BbICOTa 3ByKa. OTpa’keHUE 3BYKOBOI BOJIHBI HA TPaHMIIE IBYX Cpell. |

1.29

IIpaxmuueckue pabomol

N3Mepenne cpeaHel IUIOTHOCTH BEIIECTBA; ApXUMEIOBOM CHJIBI; JKECTKOCTU TIPY
CKOJIBKEHUS; PaOOThI CHIIBI TPEHUS, CHUIIbI YIIPYTOCTH; CPEIHEH CKOPOCTH JBMXKEHUS Of
yCKOpeHus OpycKa Mpu JBUKEHHUH 110 HAaKJIIOHHOM MIOCKOCTH; YaCTOTHI U epHo/ia Koseoar
YacTOThl U Tepuoja KojleOaHWuH MPYKUHHOTO MAasTHUKA; MOMEHTa CHJIbI, JIEHCTBYIO
YOPYTOCTH IpHU MOABbEME Ipy3a C MOMOIIbIO HEMOJBHXKHOTO OJi0Ka; paOOThl CHIIBI VI
MTOMOIIBIO TIOJIBUYKHOTO OJIOKA.

HccnenoBanue 3aBUCHMOCTH apXHUMEIOBOH CHIIBI OT OOBEMa TMOTPY)KEHHOW YaCTH Te
HE3aBUCHUMOCTU BBITaJIKI/IBaIOH_IGI\/'I CHJIBI OT MACCHI TCJIa, CUJIbI TPCHUSA CKOJILKCHUSA OT CH
poJla MOBEPXHOCTHU; CUJIbl YIIPYTOCTH, BOSHUKAIOUIEH B IPYKUHE, OT CTENEHU AedopMall]
OT yIlla HaKJIOHAa HAMpaBISIONIEH; mepuoja (4acToThl) KoneOaHWN HUTSHOTO MAasiTH
Koje0aHui NPY>KMHHOTO MasiTHHUKa OT MaccChl Ipy3a U KECTKOCTH MPYKUHBI; MCCIIEIC
KosieOaHWH HUTSHOTO MasiTHUKA OT Macchl rpy3a. IIpoBepka ycioBusl paBHOBECHUS pbIUara

1.30

Dusuueckue s6/1eHU 8 npupoc)e.‘ MMPUMCPHBI ABUKCHUS C PA3JIMYHBIMH CKOPOCTSAMHU B JKUBO
CHJIBI TPCHUS B IMIPUPOAC U TEXHUKE, IIPHUIIUBEI U OTJIMBEI, IBUXKCHHUEC ITIJIAHET ComHeuHoOM
JKUBBIX OPraHU3MOB, pbI4aru B TCJIC YCJIIOBCKA, BJIUAHUC aTMOC(l)epHOFO JaBJICHHA Ha XK
BOCIIPHATHUC 3BYKOB XMBOTHBIMH, 3EMJICTPACCHUC, celicMUYeCcKIe BOJIHBI, HYHAMH, 5X0

1.31

Texnuueckue ycmpoticmea: CUUAOMETP, JATUUKU TOJOKEHUS, PACCTOSHUA U YCKOpPEH
paKkeThl, pHIYAr, TMOJBMKHBIA W HEMOJABUKHBIA OJIOKM, HAKJIOHHAS TUIOCKOCTbh, I
COOOMIAIONTUECS COCYABI, YCTPOWCTBO BOJOIPOBOJA, THUIPABIMYECKUN TMpecc, MaH
MOPITHEBOM HACOC, APEOMETP, IXOJIOT, UCIIOJIH30BAHNE YIILTPA3BYKa B OBITY U TEXHUKE

TEIIIOBBIE SBJIEHNM

2.1

OCHOBHBIE TOJOXKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUU CTPOCHHS BenlecTBa. |
ra3oo0pa3Horo coctosiuii Beniectsa. Kpucrammueckue u amopdHsie Tena

2.2

JIBrxenue yactul BeniectBa. CBsi3b CKOPOCTHU ABUKEHUS YACTHI] C Temneparypoid. bpoy:

2.3

CMauuBaHue U KalmUJUJTSIPHBIC ABJICHU A

2.4

TemioBoe paclIupeHue U CxaTue

2.5

TennoBoe paBHOBECHE

2.6

Buytpennss sHeprus. Pabota u teronepeaaya Kak crnocoObl H3MEHEHUS! BHYTPEHHEH 9H

2.7

BI/I,Z[bI TCIUIONICpCAaYU: TCIJIOMIPOBOAHOCTH, KOHBCKIW A, N3JTYUCHUC




Harpesanue u oxnaxnenue tena. KoanuecTBo TemIOTH. Y AenbHas TEMI0EMKOCTD:

2.8 O=cm(t,—1,)
3aK0H COXpaHEHHUs YHEPTHH B TETUIOBBIX MpoIleccax. Y paBHEHHE TEIIOBOTO OallaHca:
2.9 Q+0, +..=0
Hcnapenne m xonpeHcauusa. V3mMeHeHue BHYTPEHHEM SHEPruu B IIpOLIECCE HCIape
2.10 KUIKOCTH. Y IeNIbHAsI TeI1oTa mapoodpaszoBanus: L = O/m
2.11 BraxxnocTs Bo3iyxa
[InaBnenue u kpuctauzanus. Mi3aMeHeHne BHyTpeHHEN S3HEPTrUu MpH MJIaBICHUU U KPHU(
TIJIABJICHUS
2.12 1—Q
m
213 BHyTpeHHsIst SHEprusi CTOpaHus TOTUIMBA. Y IeTbHAas TEIJI0Ta CTOPaHUs TOTUNBA: ¢ = O/n
2.14 [Tpunnumne! padoTe! TeroBeix asurateneit. KI1/l remioBoro qsurarens
Ilpakmuueckue pabomol
N3mMepeHne yenbHON TENIOEMKOCTH METAUTMYECKOTO HMJIMH/IPA; KOJIMYECTBA TEIUIOTHI,
515 TeMrepaTrypbl (UKCUPOBAHHOW MAacChl, B KOTOPYIO OITYIIEH HArpeThIi HHIUHIP; KC
' HarpeTbiM IUWIMHAPOM, MOCJIE OMYCKAaHUS €ro B BOAY KOMHATHON TeMIEpPATypPhl; OTHO!
YACIBbHOW TETUIOTHI TUTABJICHHUSI Jibja. VccliemoBanue n3MEHEHHs TEMIIEPATYPhI BOJIBI TIPE
TEII000MEHa TP CMENIMBAHUH XOJIOMHOM U ropsiueid BOABI; MPOIecca UCTIAPSHUS
216 Qu3zuueckue s1681eHUs 8 Npupooe: TOBEPXHOCTHOE HATSHKCHUE U KalMJUIIPHBIC SBJICHHS B
' m3ydenue CoHIla, 3aMep3annue BOJ0EMOB, MOPCKHE OpU3bl; 00pa3oBaHUE POCHI, TyMaHa
Texnuueckue ycmpoticmea: KaWUIAPHI, TMPUMEPHl HCIOJb30BaHUS KPHUCTALIOB, KK
2.17 TEeMIIepaTypbl, TEPMOC, CUCTEMA OTOILICHUS TOMOB, TUTPOMETPbI, ICUXPOMETP, TApOBasi T
CropaHus
3 DJIEKTPOMAT'HUTHBIE ABJIEHUA
3.1 Onektpusanys Ten. /[Ba Buia dIeKTpUIecKuX 3apsiioB
3.2 B3aumoneiicTBue 3apsbkeHHBIX Tell. 3akoH Kynnona
3.3 3aKOH COXpaHEHHUs AIICKTPUUYECKOT0 3apsiia
34 Onexrpuueckoe nosne. HanpsskéHHocTh 3nexTpuueckoro nois. IlpuHmun cynepnosn
' Ka4ueCTBEHHOM YPOBHE)
35 Hocurenu snexrpudeckux 3apsaoB. JleWCTBHE HIEKTPUUECKOTO TOJISI Ha JJIEKTPUY

JRJIEKTPUKH

3.6

ITocTosiHHBIM 31ekTpUuecKuil TOK. JleiicTBus anekTpuueckoro Toka. Cuina toka. Hanpsike
I=q/t,U=A4/4




DIEKTPUUECKOE COMPOTUBIICHHE. Y IETBHOE AIEKTPUUECKOE COMPOTUBIICHHUE:

3.7 R =pl/S
38 3akon OMa jutst ygacTka siektpudeckon nenu: [ = U/R
[TocnenoBarenbHOE COETMHEHHE TPOBOTHUKOB:
I,=I,; U=U,+U,: R=R +R,
3.9 [TapannensHoe coeJMHEHNE TPOBOAHUKOB PABHOT'O CONPOTUBIICHUS:
U=U;I=1+1I; RZE.
2 2 5
CMelaHHble COeIMHEHMs] TIPOBOHUKOB
310 PaboTa u momHOCTE AnekTpudeckoro Toka. 4 = Ult, P = Ul
3akoH Jlxxoyns — Jlenua:
2
3.11 O=I"-R-t
3.12 OmneIT OpcTena. MarHuTHOE 1oJIe NPSMOT0 NPOBOIHUKA € TOKOM. JINHMM MarHUTHOMN MH]
3.13 MarHuTHOE 110JIe TOCTOSSHHOT'O MarHuTa. BzanMoneiicTBrue MOCTOSHHBIX MarHUTOB
3.14 JleificTBH€ MarHUTHOTO TTOJISI HA IPOBOJHKUK C TOKOM
3.15 OmnpiTel @apanes. SABnenue anexTpoMarauTHON HAYKIMU. [IpaBuio Jlenna
IIpakmuyeckue pabomul
W3MepeHne 31eKTPUUECcKOro COPOTUBIICHUS PE3UCTOPA; MOIIIHOCTHU 3JIEKTPUIECKOTO TOK
HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, BO3HHMKAIOIETO B IPOBOJHHUKE (PE3UCTOPSI,
3.16 KOHIIaX IPOBOJHUKA; 3aBUCHMOCTH COIPOTHBIICHUS OT JUIMHBI MPOBOJHHKA, IUIOIIAJ
YII€IbHOTO COIPOTHUBIICHHUSL.
[TpoBepka mpaBuiIa A 3JIEKTPUUECKOTO HATPSHKEHUS TPU TOCIIEA0BATEIbHOM COEINHE
CHJIBI 2JIEKTPUUYECKOT0 TOKA IPH NapajyIeIbHOM COEAMHEHUH POBOAHUKOB (PE3UCTOPHI ¥
317 Duszuueckue sA61eHUA 8 npupooe. IEKTPUUECKHE SIBICHUS B aTMOc(hepe, IIEKTPUIECTBO
' noJie 3emMiu, apei¢ NOoIH0COB, pOJIb MATHUTHOTO MOJIS AJIS )KU3HU Ha 3eMJle, OJISIPHOE Cl
Texnuueckue ycmpoiicmea: >SIEKTPOCKOI, aMIIEPMETP, BOJBTMETP, PEOCTAT, CUE
3.18 JIEKTPOOCBETUTENbHBIE MPUOOPBI, HArpeBaTeNIbHbIE AJIEKTPONPUOOPHI (IIPUMEPHI), 3J
9JIEKTPOMArHUT, ANEKTPOABUraTeb MOCTOSHHOT'O TOKA, FTEHEPaTOP MOCTOSIHHOTO TOKa
3.19 DnexkTpoMarHuTHbIe BoJHbI. 11Ikana 3J1eKTpOMarHUTHBIX BOJH
3.20 JlyueBas monens cera. IIpsimonmHeiiHOE pacipocTpaHEHHE CBETa
3.21 3akoH oTpaxeHus cera. Ilnockoe 3epkano
3.22 IIpenomiieHne cBeTa. 3aKOH NPETOMIIEHHSI CBETA
3.23 Jlucniepcusi cBera
3.24 JInnza. Xop snydeit B 1uH3e. POKYyCHOE paccTOsiHUE JUH3bI. OnTHdecKas CHila JIMH3BL: D -
3.25 I'na3 xak ontuyeckas cucrema. OnTHYecKue npruoopsl
3.26 IIpakmuyeckue pabomul




#H##Par###113Mepenne onTUIeCKON CUIIbI COOMpAIOIEeH TMH3BI, (POKYCHOTO PACCTOSTHHUS C
paBEeHCTBa pa3MEpoB MpeaMeTa W HM300paKEeHHs, KOTJa MPEAMET pPacCIoOIOKEeH B
MPEIOMJICHHUS CTEKJIA.

#i##Par#t#ccnenoBanne CBONCTBA M300paKEHUS, TOTYUYEHHOTO C TOMOIIBIO COOMPATOIIIE
paccTosiHus JBYX CIOXKEHHBIX JIMH3; 3aBUCMMOCTU yIja NMPEIOMIIEHHS] CBETOBOTO JIYY
«BO3JIYX — CTEKIIO)»

Dusuueckue A61eHU 8 npupode: 3aTMCHUA COJIHI_[a u .HYHBI, OBETa TCJI, OITUYCCKUC B

3.27
pedpakiys, pagyra, MUpax)

3.28 Texnuuecxue ycmpoticmea: 04KH, IEPUCKOT, (poToanmapar, ONTHYECKUE CBETOBO/IBI

4 KBAHTOBBIE ABJIEHU A

4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, raMMa-usnydeHus. Peakiuu anbda-u 6era-pacnama

4.2 OmbiTel Pe3epdopa no paccesuuro anbda-vactuil. [InanerapHas Moaens aroma

4.3 CocraB aroMHOTO sifjpa. M30TOMBI

4.4 Ilepuon nonypacnana aTOMHBIX SIEP

4.5 AnepHble peakiyu. 3aKOHbI COXPAHEHNUS 3apsJ0BOI0 U MAaCCOBOI'0 YHCE

16 Duzuyeckue s61€HUA 8 npufaode: €CTECTBEHHBIH paﬂﬂoaKTHBFBIﬁ $oH, KOCMHYECKHE TT
MPUPOJHBIX MUHEPAJIOB, NEHCTBUE PaAHOAKTUBHBIX M3JIyU€HUN HA OPraHU3M YelloBeKa

4.7 Texnuueckue ycmpoiicmea. CIEKTPOCKON, MHANBUIYAJIbHBIA TO3UMETP, Kamepa Buibcon




YYEBHO-METOINYECKOE OBECHEYEHUE OBPA30OBATEJIBHOIO ITPO-
IIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U151 YHEHHUKA

dwusmka: 7-i knacc: 0a30BbI YpOBEHb: yueOHUK, 7 kiacc/ [lepsimkua .M., UBanos A.1.,
AxnmonepHoe obmiectBo «M3marenscTBo «lIpocBerienne»
®dusnka: 8-i knacc: 6a30BbIi ypoBeHb: yueOHUK, 8 kiacc/ [lepeimkun 1. M., BanoB A.
H., Axunonepnoe obmectBo «M3narensctBo «IIpocBemenne»
®dwusmka: 9-if knacc: 6a30BbIN ypoBeHb: yueOHUK, 9 knacc/ [lepeimkua U. M., I'ytauk E.
M., UBanoB A. ., IletpoBa M. A., AkiimonepHoe obmiectBo «M3garensctBo «IIpocserie-
HUE»

METOAUYECKHUE MATEPHUAJIBI VI YYUTEJIA

INUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
https://m.edsoo.ru/7f41a4ab







