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INOACHUTEJIBHASA 3ATINCKA

PaGouas mporpamma o ¢usuke aist odyyaromuxes 7 - 9 kiaccoB MOY rumnazuu Nel3 pa3zpaboTana B COOTBETCTBUU C IOKYMEHTAMU:
®denepansHbIM 3akoHOM Poccutickoit deneparuu ot 29.12.2012r Ne 273- @3 «O6 obpazoBanuu B Poccuiickoit denepanuny;

npukazoM  MunucrepctBa mnpocsemenuss PO ot 31 mas 2021 1. Ne 287 «OO06 yrtBepxkaeHun (emaepalbHOIO0 TOCYIapCTBEHHOTO
00pa3oBaTeNbHOrO CTaHAapTa OCHOBHOTrO obmiero obpaszoBanus» (B pen. [IpukazoB Mwunnpocsemenuss PO ot 18.07.2022 No 568, ot
08.11.2022 Ne 955, ot 27.12.2023 Ne 1028, ot 22.01.2024 Ne 31, ot 19.02.2024 Ne 110, ot 18.06.2025 Ne 467);

npuka3zoM MunHmcTepcTBa npocsenieHuss PO ot 18 mas 2023 r. Ne 370 «O6 yrBepkaeHnn (enepaibHO 00pa3oBaTEILHON MPOTPaMMBbI
OCHOBHOT'0 00111er0 00pa3oBaHUs»;

npukazoM MunucrepctBa mpocsenienne Poccuiickoit @enepanuu ot 1 ¢espans 2024 r. Ne 62 «O BHeCEHHH U3MEHEHHMH B HEKOTOPHIE
npuka3sl MuHHCTEpCTBa NpocBenieHus Poccuiickoit @eneparuy, kacarommuecs (enepalbHbIX 00pa3oBaTeNbHBIX MPOrpaMM OCHOBHOTO
obmiero oOpa3oBaHUs M CPEIHEro OO0IIero 0Opa3oBaHUsY,

npukazoM MunucrtepcrBa npocseuieHue Poccuiickoin @enepaunu ot 22 sHBapsa 2024 r. Ne 31 «O BHeceHUM W3MEHEHUH B HEKOTOpbIE
npuKkassl MuHucrepcTBa npocsenieHus: Poccuiickoit denepanuu, kacarouecs: GpenepanbHbIX TOCYJapCTBEHHBIX CTaHAAPTOB HAYalbHOTO
o01iero o0pazoBaHMs 1 OCHOBHOTO OOIIETO 00pa3oBaHUsY;

npukazoM Munnpocsemenuss Poccun ot 19.03.2024 Ne 171 «O BHeECEHMM HW3MEHEHUM B HEKOTOpbIE IpUKa3bl MwuHuUCTEpCTBa
npocseuienuss Poccuiickoit denepannu, Kacaromuecs (enepaibHbIX 00pa3oBaTeNbHBIX MPOrpaMM HaydadbHOro OOIIero oOpa3oBaHUs,
OCHOBHOT0 00111eT0 00pa30BaHus U cpeHero ooiiero oopazoanus» (3apeructpupoBano B Muntocte Poccun 11.04.2024 Ne 77830);
npukazoM MunucrepctBa npocsemeHus Poccuniickoit @enepanuu ot 09.10.2024 Ne 704 «O BHeceHMHM H3MEHEHHH B HEKOTODbIE
npukasel  MuHHcTepcTBa mpocBenieHuss Poccuiickoit  Deneparuu, Kacaroiquecss  ¢eaepanbHbIX — 00pa30oBaTeNbHBIX — MPOTPaMM
HavyaJIbHOTO OO0IIEeT0 00pa3oBaHUs, OCHOBHOTO OOIIET0 0Opa30BaHUS U CPEIHETO OOIIEro 0Opa3oBaHUsY;

npukazoM MunucrepctBa npocsemeHus Poccuniickoit @enepanuu ot 08.10.2025 Ne 729 «O BHeceHMH H3MEHEHHH B HEKOTODbIE
npukasbl MuHHCcTepcTBa npocBenienust Poccuiickoit denepannu, xacaromquecs (eaepaibHbIX 00pa30BaTENbHBIX MPOrpaMM HadallbHOTO
00111ero, OCHOBHOTO OOIIIETO, CPETHEr0 00IIET0 00pa30BaHUS;

npukazoM MunucrepctBa npocsemeHus Poccuiickoit @enepanun ot 10.11.2025 Ne 808 «O BHeceHMHM H3MEHEHUII B HEKOTOpHIE
npuka3dsl MuHHCTEpCcTBa npocBerieHus: Poccuiickoit deneparuu, kacaromuecs (enepaibHbIX 00pa3oBaTEIbHBIX MPOrpPaMM HAYaIbHOTO
00111eT0, OCHOBHOT'O OOIIIET0, CpeIHero o0IIero 00pa3oBaHus»;

npukazoM MuHncrepctBa npocsenieHuss Poccuiickont @epepannu ot 19.08.2026 Ne 576 «O BHeceHMM HW3MEHEHUH B HEKOTOpbIE
npuka3sl MuHHECTepcTBa npocBenienus Poccuiickoit deneparuu, kacarommecs ¢eaepalbHBIX 00pa30BaTeIbHBIX MPOTPAMM OCHOBHOTO
obmiero o0pa3oBaHUsi M CpEIHEro 0oO0IIero 0OpazoBaHUsY;

nocraHoBJeHneM [ maBHOTO canuTapHOro Bpada oT 28.01.2021 Ne 2 «O06 yrBep)aeHnn caHuTapHbIX npasmi 1 HopM CanlluH 1.2.3685-21
«['urnennyeckne HopMaTUBBI M TpeOOBaHMS K oOecreyeHHro 0e30macHOCTH U (Win) Oe3BPeAHOCTH Jisi 4eloBeKa (aKTOPOB CpPEJibl
oOuTaHUS;



e T1ocTaHoOBJIeHHMEeM [7maBHoro  camurapHoro Bpada oT  02.06.2026 Ne 19 «O6  yrBepxknmenun CII  2.4.2.4283-26
«CaHUTapHOSTUAEMHUOJIOTHYECKUE TPEOOBAHUS K OPTaHU3AIMAM BOCIIUTAHUS U 00yUeHHS, OTABIXA U 03JOPOBICHUS ACTEH 1 MOJIOJICKI;

e OcHOBHOI 00pa3oBaTEILHON MPOrpaMMOii OCHOBHOTO 0011iero oOpazoBanuss MOY I'mmuazuu Ne 13;

e VYcraom MOY I'mmuaszum Ne 13.

HEJIM 1 OCOBEHHOCTHU U3YUYEHUSA YYEBHOI'O IPEAMETA «®U3UKA» (7 - 9 KIIACCBI)

Hensamu n3yyenus (HU3MKKA HA YPOBHE OCHOBHOT'O OOIIEr0 00pa3oBaHUs SBISIOTCS:

pruoOpeTeHne UHTEepeca U CTPEMJICHHUS 00yJaronxcs K HaydHOMY M3Y4YEHHUIO MPUPOJIbI, PA3BUTHE MX MHTEIUIEKTYaJbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEN;

pa3BUTHE MIPEJICTABICHUN O HAYYHOM METO/E MMO3HaHUs U (OPMUPOBAHKE HUCCIEAOBATEIHCKOTO OTHOILICHUS K OKPY)KAIOIINUM SIBIICHUSIM;

(dbopMHEpOBaHKE HAYIHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4eHUs] OCHOB CTPOCHHS MaTepPHH U (PyHIAMEHTAIBHBIX 3aKOHOB (PH3HKH;

(dhopMupOBaHHE MTPEICTABICHUM O PO (PU3HUKH JIJISl Pa3BUTHSL IPYTHX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHUI;

pa3BUTHE TPEICTABICHUNA O BO3MOXHBIX cdepax Oymymeld mpodecCHOHATBLHOW JEsATSIBHOCTH, CBS3aHHOW C (DU3HMKOW, MOJTrOTOBKA K
JanbHenIeMy oOy4eHHUI0 B 3TOM HaIPaBJICHUU.

JIoCTIKEHHE 3TUX IIeNiel mporpaMMbl IO (pH3MKE Ha yPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHUs 00ECHEUMBACTCS PEHICHUEM CIETYIOUIHX
3a1au:

npuoOpeTeHne 3HAHUKW O JUCKPETHOM CTPOCHHMM BEIIECTBA, O MEXAaHHYECKHX, TEIUIOBBIX, SJIEKTPUYECKHX, MATHUTHBIX M KBAaHTOBBIX
SIBIICHUSIX;

MpUOOpETEHNE YMEHUH ONUCHIBaTh U OOBACHATH (U3NUYECKUE SIBJICHUSI C UCIIOJIb30BaHUEM TMOJIYyYEHHBIX 3HAHUI;

OCBOGHHME METO/I0OB pEIICHUS TMPOCTEHIINX pacyeTHhIX 337ady C HUCIHOJb30BAaHHMEM (PU3MUECKUX MoJieNel, TBOPYECKHX H
MIPaKTUKOOPUEHTUPOBAHHBIX 33/1a4;

pa3BUTHE YMEHUW HAOMIOIATh MPUPOJHBIE SIBJICHUS U BBINOJHATH OMbITHI, IA0OpATOpPHBIE pabOTHI U HKCIIEPUMEHTATbHBIC UCCIIEIOBAHUS C
HCIOJIb30BaHNEM U3MEPUTEIbHBIX PHUOOPOB;

OCBOEHHE MPUEMOB paboThl ¢ MH(popManuen (HU3NYECKOrO Colepk aHUs, BKIIIOYas HHMOPMAIIMIO O COBPEMEHHBIX JAOCTHKEHHSX (DU3HKH,
aHaJIM3 U KPUTHUYECKOE OLIEHNBaHNE UH(OpMALUY;

3HaKOMCTBO €O cpepamu IpopecCHOHATBHOMN JesITeIbHOCTH, CBA3aHHBIMU ¢ (PU3UKOM, U COBPEMEHHBIMH TEXHOJIOTHSIMU, OCHOBAaHHBIMH Ha
JOCTHKEHUSX (PU3UUECKOI HAYKH.

Coneprkanue nporpammsl 1o (pu3mke HarpaBlieHO Ha (OPMHUPOBAHKE €CTECTBEHHOHAYYHOH IPaMOTHOCTH OOYYAIOUIMXCS M OpPraHU3alHIo
n3ydeHuss (pU3MKU Ha JEsITeNIbHOCTHOM OCHOBe. B mporpamMme mo (u3MKe y4WUTHIBAIOTCS BO3MOKHOCTH Y4€OHOrO IpeaMeTa B pealn3aluu
tpeboBanuit ®I'OC OOO K mIaHUPYEMBIM JTUYHOCTHBIM M METalpeJAMETHBIM pe3ylbTaTaM OOy4YeHHs, a TaKXKe MEXKIPEIMETHBIE CBS3U
€CTECTBEHHOHAYYHBIX Y4EOHBIX MTPEIMETOB Ha YPOBHE OCHOBHOTO 001IEro 00pa3oBaHMUs.



WN3ydyenne ¢u3nkn Ha 0a30BOM YpPOBHE MPEIIOJIaraeT OBIAJACHHE CICAYIOIIMMH KOMIETCHTHOCTSMH, XapaKTePU3YIOIIUMHU
€CTECTBEHHOHAYYHYIO TPAMOTHOCTbD:

HAy4YHO OOBSCHATH SIBIICHUS,

OLICHUBATh U TIOHUMATh OCOOEHHOCTH HAYYHOTO MCCIICIOBAHNUS;

WHTEPIPETUPOBATH TAHHBIC U UCTIOJIb30BaTh HAYYHBIC JIOKA3aTEILCTBA JIJISl TIOTYYSHUS BBIBOJIOBY.

[Iporpamma no ¢u3MKe ycTaHABIMBACT paclpelleiecHue YIeOHOro Marepuaia mo rojamM oO0y4eHus (1o Kjiaccam), mpeajiaraet mpuMEpHYIO
MOCIIEIOBATEIHHOCTh M3YYCHHUS TEM, OCHOBAHHYIO Ha JIOTHMKE Pa3BUTHS MPEJAMETHOTO COJIEpP)KAaHUS W ydYeTe BO3PACTHBIX OCOOEHHOCTEH
o0y4Jaronmxcs.

MECTO YYEBHOI'O IIPEJIMETA «®PU3UKA» B YYEBHOM IIJIAHE

B cootBercTBUM ¢ DenepanbHbIM roCyAapCTBEHHBIM 00pa30BaTeNbHBIM CTaHIAPTOM OCHOBHOTO 00IIero oOpa3oBaHus (U3MKa SBISETCS
00s13aTeTLHBIM MTPEIMETOM Ha JAHHOM YPOBHE 00pa30BaHUS.

Hacrosmeit nporpammoii Ha uzydenue (u3uku Ha 0a30BOM ypoBHe oTBoauTcs 204 yaca: B 7 kiacce — 68 yacoB (2 yaca B Helenw), B §
Kiacce — 68 yacoB (2 Jaca B Heneno), B 9 kiacce — 68 yacoB (2 yaca B HE/ICIIO).

INVIAHUPYEMBIE PE3YJIBTATbBI OCBOEHUSA ITPOI'PAMMBI 10O ®U3UKE
HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUAA

N3ydyenue ¢u3nku Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs HAMNpaBlI€HO HAa JIOCTH)KEHHME JIMYHOCTHBIX, METANpEAMETHBIX U
IPEeMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB.
JIMYHOCTHBIE PE3YJIBTATHI
B pesynbrate u3ydyeHus (U3MKM HA YpOBHE OCHOBHOIO 00Iero obpaszoBaHus y oOyuatomerocs OyayT c(hOpMHUpPOBaHbBI CIEAyHOIIUE
JIMYHOCTHBIE PE3YJIBTATHI B YACTH:
1) naTpHOTHYECKOr0 BOCTIMTAHHUSA:
- IPOSIBJIEHUE UHTEpeca K UICTOPUU U COBPEMEHHOMY COCTOSIHMIO POCCUMCKON (PU3MUECKO HAYKU;
- IEHHOCTHOE OTHOIIEHHUE K JOCTH)KEHUSM POCCUICKUX YUEHBIX-(DU3HUKOB;
2) rpasKIaHCKOr0 U 1YXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
- TOTOBHOCTh K aKTUBHOMY YYacCTHIO B OOCY>KJIEHUHU OOIIECTBEHHO 3HAUUMBIX U 3TUYECKUX MPOOJIEeM, CBI3aHHBIX C MPAKTUYECKHM NPUMEHEHUEM
JTOCTHOKCHUH (PU3HKH;
- OCO3HAaHHE BAJKHOCTU MOPAJIIBHO-ITUYECKUX IPUHILIMIIOB B IEATEIBHOCTH YYEHOTO;
3) acTeTMYECKOr0 BOCTIUTAHMSI:
- BOCTIPUSATHE ICTETHUECKUX KadecTB (PU3NUECKOI HayKH: €€ TapMOHUYHOTO ITOCTPOEHHSI, CTPOTOCTH, TOYHOCTH, JAKOHUYHOCTH;



4) HEHHOCTH HAYYHOI0 MO3HAHHUS:

- OCO3HaHUE LIEHHOCTH (PU3NYECKOW HAyKM KaK MOILIHOTO HWHCTPYMEHTa IIO3HAHWS MHpA, OCHOBBI DPAa3BUTHUS TEXHOJOTHH, BaxkHeHIei
COCTABJISIIOLIEN KYJIbTYpHI;

- pa3BUTHE HAYYHOU JTF0O03HATEIHLHOCTH, HHTEPECA K UCCIIEI0BATEIbCKON eI TeNIbHOCTH;

5) popmupoBaHus KyJbTYPBbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIATONOTYYHS:

- OCO3HaHHE IIEHHOCTH 0e30macHoro o0Opasza >KM3HHM B COBPEMEHHOM TEXHOJIOTMYECKOM MHpPE, BaXKHOCTHU IpPaBHJI O€30MacCHOrO MOBEACHUS Ha
TPAHCIIOPTEC, HA A0POrax, € 3JICKTPUICCKUM U TCIUIOBBIM 060py,Z[OBaHI/IeM B IOMAIIHUX YCIIOBUSX,

- ¢hopMHUPOBAHHOCTH HaBbIKa peIeKCUH, IPU3HAHUE CBOETO MIpaBa Ha OMKUOKY U TaKOTo e MpaBa y APYyroro 4eJoBeKa;

6) TPY10BOr0 BOCIIUTAHUSA:

- aKTUBHOE YyYacTHe€ B PEUICHHM MPaKTUYECKHX 3a7ad (B paMKax ceMbH, 00pa3oBaTelIbHON OpraHu3alliu, ropoja, Kpas) TEXHOJOTMYECKOH U
COLMAIIbHOW HAIPABJICHHOCTH, TPEOYIOUINX B TOM YUCIIE ¥ (PU3MUECKUX 3HAHMIA;

- HHTEpEC K MPaKTUYECKOMY U3yUYEHUIO TIpodeccuil, CBSI3aHHBIX ¢ (PU3UKOIA;

7) IKOJIOTrM4eCKOr0 BOCIIMTAHMS:

- OpHEHTAllMs Ha TPUMEHeHne (PU3MUECKUX 3HAHUM AJIS pelIeHus 3a1a4 B 00JIaCTU OKPYKAIOIIeH Cpelibl, ITTaHUPOBAHUS MTOCTYIIKOB M OLIEHKH UX
BO3MOYKHBIX ITOCJIEICTBUM JJIs1 OKPYKAOILEH Cpebl;

- OCO3HAHHE [NI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pPelleHus;

8) aganTannu K M3MEHSIIOIIUMCH YCJIOBUSIM COLMATIBHON U NPHPOIHOI Cpeabl:

- TOTPEOHOCTH BO B3aUMO/JICHCTBUY MPH BHIIIOJTHEHUH MCCIIEOBAHUN U MTPOEKTOB (PU3NYECKON HAMPABICHHOCTH, OTKPHITOCTh OMBITY U 3HAHUSIM
APYTHX;

- IOBBILIEHUE YPOBHS CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUECKYIO JAESITEIbHOCTD;

- IOTpeOHOCTh B (POPMUPOBAHUN HOBBIX 3HAHUI, B TOM yucie (OpMYIUpPOBATh UJIEH, IOHATHS, TUIIOTE3bI O (PU3UUECKUX OOBEKTaX U SIBICHUSIX;

- 0CO3HaHME Je(PUINUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 00JacTH (PU3UKY;

- IJJAHUPOBAHUE CBOETO PA3BUTHUS B IPUOOPETEHUH HOBBIX (PU3MUECKUX 3HAHUM;

- CTpeMJICHME aHAJIIM3MPOBATh W BBIBIATH B3aMMOCBSI3M HPUPOBI, OOIIECTBA M 3KOHOMMKH, B TOM YHCJIE C MCIOJB30BaHHEM (DU3MUYECKHX
3HAHHI;

- OLIEHKA CBOUX JICHCTBUI C yUETOM BIMSHUSA Ha OKPYKAIOLIYIO CPEAY, BO3MOXKHBIX TJI00aIbHBIX MTOCIEICTBUH.

METAIIPEJIMETHBIE PE3VYJIBTATBI
B pesynbraTe ocBOeHHS mporpamMmbl Mo (hU3MKE Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus y oOydaromierocs OyayT copMHUpPOBaHBI
MeTaIIpe)]MeTHbIe pe3y.]1bTaTbl, BKJIFOYAKOIIIHUE ITO3HABATCIIBHBIC yHI/IBepCHJ'II)HBIe y‘IG6HLIG ,ZI€I>1CTBI/I$I, KOMMyHI/IKaTI/IBHI)Ie YHI/IBepcaJ'IBHBIe
yueOHbIe ACUCTBUS, PETYIATUBHBIE YHUBEPCAIbHBIC YUeOHbIC JCHCTBHS.
ITo3HaBaTe/IbHbIC YHHMBEpPCAJIbHbIE Y4eOHbIe eliCTBUS
ba3oBble JJjornueckue aAeMcTBUA:



BBISIBIISITh M XapaKTEPU30BaTh CYIIECTBEHHBIC PU3HAKU OOBEKTOB (SBICHUN);

YCTaHaBJIMBATh CYIIECTBEHHBIN MPU3HAK KJIACCU(PHUKALIMKA, OCHOBAHUSA JJIs1 0000IEHHs U CPaBHEHMS,

BBISIBIIAITh 3aKOHOMEPHOCTH M MPOTHBOPEYHsS] B paccMaTpuBaeMbIX (akTaxX, NAaHHBIX M HAOIIONEHUSAX, OTHOCSIIMXCA K (PU3MYECKHM
SBJICHUSIM;

BBISIBIIAT TIPUYMHHO-CIICJICTBEHHBIE CBSA3M NpPU HM3YYCHUH (PU3MUECKUX SBJICHUN W TPOLIECCOB, JIEJAaTh BBIBOJBI C HCIOJIH30BAHHEM
JEeTyKTUBHBIX M UHIYKTUBHBIX YMO3AKJIIOYEHUH, BBIABUTaTh TUIIOTE3bI O B3aUMOCBA3X (PU3NYECKUX BEJIUYUH;

CaMOCTOSITENILHO BBIOMPATh crioco0 penieHns yueOHol pU3ndecKoil 3a1aun (CpaBHEHHE HECKOJIBKUX BAPHAHTOB PEIICHUs, BBIOOp Hanboee
HOJXOASAIIETO ¢ Y4ETOM CaMOCTOATENIBHO BBIJEICHHBIX KPUTEPHUEB).

Ba3oBble ucciegoBaTebcKue 1elicTBUS:

HCIOJIb30BATh BOIPOCH] KaK UCCIIEA0BATENbCKUI MHCTPYMEHT IIO3HAHUS;

MPOBOJIUTH IO CAMOCTOSITENIbHO COCTAaBICHHOMY IUIaHY OIIBIT, HECIOXHBIM (U3WYECKHH OSKCIIEPHUMEHT, HEOOJIbIIOe HCCIIeIOBaHUE
(bU3MYECKOTrO0 SIBJICHUS;

OLIEHUBATh HA MPUMEHUMOCTh M JOCTOBEPHOCTH MH(OPMAIIHIO, IOTYICHHYIO B XOJI€ HCCIICIOBAHUS UITH SKCIIEPUMEHTA;

CaMOCTOSITENILHO (POPMYIMPOBaTh 000OIIEHNUS U BBIBO/IBI IO pe3yJibTaTaM MPOBEAEHHOTO HAOIIOACHUS, OIIbITA, UCCIIEI0BaHMS;

MIPOTHO3UPOBATh BO3MOXKHOE JAJIbHEHIIee pa3BUTHE (PU3MUECKUX IPOIECCOB, a TAK)KE BBIIBUTAaTh INMPEAINOJOKEHHS 00 MX Pa3sBUTHU B
HOBBIX YCJIOBUSIX U KOHTEKCTaX.

Pa6ora ¢ undopmanmueii:

IPUMEHATh pa3IMYHbIE METO/bl, MHCTPYMEHThI U 3alpoChl IPU MOUCKE M 0TOOpe MH(OPMAIMKM WIM JAHHBIX C YYETOM MPEATIOKEHHOM
yueOHOM (hU3UYECKOI 3a1auH;

aHAJM3UPOBaTh, CUCTEMATU3UPOBATh M HHTEPIPETUPOBATh HHPOPMALIHMIO PA3TUYHBIX BUI0B U (HOPM MpeICcTaBICHUS;

CaMOCTOSITENTFHO BBIOMPATh ONTHMAJIbHYIO (GOpMYy MpencTaBieHUs MHOOpMAIMM W WUTIOCTPHPOBATH pelIaeMble 3a/Ja4ll HECIOKHBIMU
cXeMaMH, AMarpaMMaMy, HTHOM rpadukoil 1 ux KOMOWHAIUSMU.
KomMyHuKaTHBHBbIE yHHBepcaIbHbIe YueOHbIe qelicTBUA:

B X0J1e 00CY)XJIeHUs y4eOHOro MarepHaia, pe3yJbTaToB JJAOOPATOPHBIX PadOT M MPOEKTOB 3a/1aBaTh BOIPOCHI IO CYIIECTBY 00CYXaaeMon
TEMBI ¥ BRICKA3bIBATh UJICH, HAIICJICHHBIC HAa PEIICHHUE 3aa4ll U TIOJIep:KaHue 01aroKenaTeTbHOCTH OOIICHHS,

COIOCTABJISITh CBOU CYXJIEHUS C CYKACHUSAMH JIPYTUX YYaCTHUKOB JHajiora, oOHapy>KUBaTh pa3nyie U CXOJCTBO MO3ULIUH;

BBIPA)XaTh CBOIO TOYKY 3PEHHSI B YCTHBIX M MUCHMEHHBIX TEKCTaX;

MyOJINYHO MPEICTABIATH PE3YJIbTAThl BHITOJTHEHHOTO (PU3MUYECKOT0 OIbITA (IKCIIEPUMEHTA, NCCIIET0BAHMSL, IPOCKTA);

MTOHUMATh 1 UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW ¥ HHIWBHIyaTbHON pabOTHI P pEIIEHNH KOHKPETHOU (PU3NIECKOH MPOOIIEMBI;

MIPUHUMATD LI€JH COBMECTHOM /1€ TENbHOCTH, OPraHU30BBIBATh JIEHCTBUA 10 €€ JOCTHXKEHUIO: paclpesleNiaTh PO, 00CYK1aTh MPOLECCH U
pe3yNbTaThl COBMECTHON pabOThI, 0000IIaTh MHEHUSI HECKOJIBKHX JIFO/IEH;

BBINOJIHATE CBOIO YacTh PabOThI, JOCTUrasi KAYECTBEHHOT'O Pe3yNbTaTa 10 CBOEMY HAIPaBJICHUIO U KOOPAUHUPYS CBOM JIEHCTBHS C JPYTUMHU
YyIeHAMHA KOMaH/IbI;



OIICHMBATh Ka4eCTBO CBOETO BKJIaAa B OOMMIA TPOAYKT TO KPHUTEPUSAM, CAMOCTOSITENBHO C(HOPMYITHPOBAHHBIM YyYaCTHHKAMHU
B3aUMOJICICTBHA.
PeryasiTuBHbIe yHUBEpPCAJIbHbIE YUeOHbIE /1eiiCTBUSA

Camoopranuszaums:

BBISIBJISTH MPOOJIEMBI B )KU3HEHHBIX M YUCOHBIX CHTYAIUSIX, TPEOYIOIMIUX IS pericHus] PU3NIECKUX 3HAHU;

OPUEHTHPOBATHCS B PA3IMYHBIX MOAXOAAX MPHHATHS pelieHUuN (MHIMBHAYyAIbHOE, NMPHHATHE PEHICHUS B TPYIIE, MPUHITHE PEIICHHMA
rpynnom);

CaMOCTOSTENILHO COCTABJISTh AJTOPUTM peEIICHHs (U3MYECKOW 3a7aud WIIM IUIaHA HCCICAOBAHHUSA C y4€TOM HMEIOIIMXCS PECYpCOB H
COOCTBEHHBIX BO3MOXKHOCTEH, apTyMEHTHPOBATH IIpeijlaraéMbie BAPUAHTHI PEIICHUIA;

JienaTh BRIOOP U OpaTh OTBETCTBEHHOCTH 3a PEIIICHHUE.

CaMOKOHTPOJIb, SMOLMOHAIbHBII UHTEJJIEKT:

JaBaTh aJIEKBAaTHYIO OLICHKY CUTYallUU U MpeJyiaraTh IiaH e€ N3MEHEHNUS,

OOBSICHATH PUINHBI JOCTHKCHUS (HETOCTIDKEHUS) PE3YJIbTaTOB JACSITEILHOCTH, JaBaTh OICHKY MPUOOPETEHHOMY OIIBITY;

BHOCHUTb KOPPEKTHUBBI B JIEATEIBLHOCTh (B TOM YHCJIE B XOJI BBIIIOJHEHHS (DU3UYECKOTO HCCIICIOBAHMS WM MPOCKTA) HA OCHOBE HOBBIX
00CTOSITETTLCTB, H3MEHUBIIIUXCS CUTYAIUi, YCTAHOBJICHHBIX ONIHOOK, BOSHUKIIIMX TPYIHOCTEIH;

OLICHUBATh COOTBETCTBHUE PE3y/IbTaTa IEIU U YCIOBUSIM;

CTaBUTH ce0s HA MECTO APYroro 4eJoBEeKa B XOJE Clopa WM AUCKYCCHU Ha HAYYHYIO T€MY, MOHHMMaTh MOTHUBBI, HAMEPEHUS U JIOTUKY
ApYroro;

MPU3HABAThH CBOE MPABO HA OMIMOKY MPHU PEIICHUH (PU3NUECKHX 3a/1a4 WIH B YTBEPKIACHUSIX Ha HAYUYHBIE TEMBI U TAKOE XKe MPaBoO JIPYroro.

INPEAMETHBIE PE3YJIBTATbBI

K koHiy oOyuenuss B 7 kjiacce NnpeiMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JOJKHBI OTpakaTb CPOPMUPOBAHHOCTH y OOYUaIOLIUXCS
YMEHUU:

HCIOJIb30BaTh MOHATHA: (PU3MYECKUE U XUMUYECKHUE SIBICHHUS, HAOIIOJEHHE, HKCIIEPUMEHT, MOJEIb, TMIOTE3a, €AMHULBI (PU3NUECKUX
BEJIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHMS BellecTBa (TBEpHOE, KHJIKOE, razoo0pa3Hoe), MEXaHHYECKOe IBHKEHUE (paBHOMEPHOE,
HEpPaBHOMEPHOE, MPSMOJIMHEWHOE), TpPaeKTOpUs, paBHOJAEHCTByOmas cuia, jAepopmarnus (ynpyras, IUJIacTHYECKas), HEBECOMOCTbD,
COOOIArOIUECS COCY/IbI;

pasnuyath siBieHus (aud@dys3us, TEMI0BOe IBUKEHHE YAaCTHUIl BEIECTBA, PABHOMEPHOE JIBH)KEHUE, HEPABHOMEPHOE JBHUKEHUE, MHEPLHUS,
B3alMO/JICIICTBHUE TE€J, PABHOBECHE TBEPABIX TEJ C 3aKPEIJIEHHON OChIO BPALLEHUS, II€peiada 1aBJIECHUs TBEPABIMU TEIAMHU, KUIAKOCTSIMH U ra3aMH,
aTMocepHoe JaBieHue, MIaBaHue TeJl, MPEeBpallleHnss MEXaHUUeCKON HEPruH) MO OMUCAHUI0 UX XapaKTEpHBIX CBOMCTB M Ha OCHOBE OIBITOB,
JIEeMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;



pacrio3HaBaTh MPOSBICHUE W3YYEHHBIX (DU3MYECKHX SBJICHUI B OKpYXKAlOIIEM MHpE, B TOM 4YHcie (hU3MYECKHE SBICHUS B IMPHPOJIE:
IIPUMEPBl JBMKCHMS C PA3IMYHBIMM CKOPOCTSMHU B JKMBOM M HEKHMBOH IPUPOAE, NACUCTBHE CHUJIbI TPEHHsS B NPUPOJE U TEXHUKE, BIIMSHHE
aTMOC(EepHOTrO JIaBJICHUS Ha >KMBOH OpPraHW3M, IJIaBaHWE PBIO, pblYard B TEJE YelOBEKa, MPU ITOM IMEPEBOJUTH NMPAKTUYECKYIO 3a1ady B
yueOHYI0, BBIAEIIATH CYLECTBEHHbIE CBOMCTBA (IIPU3HAKU) PU3UUECKUX SBICHUM;

OIMCHIBATh M3YYEHHBIE CBOMCTBA Tel M (pU3MUECKUE SBJICHUS, UCHOJB3Yysd (U3NUYECKUE BEIMUMHBI (Macca, 00bEM, IUNIOTHOCTh BEILECTBA,
BpeMs, I1yTh, CKOPOCTb, CPENIHSASA CKOPOCTb, CUJIA YIPYTOCTH, CHJIA TSXKECTH, BEC Tella, CUJla TPEHUs, 1aBieHue (TBEPAOro Tena, KHUJIKOCTH, ras3a),
BBITAJIKUBAIOIIAs CHJIA, MEXaHW4YeCcKass paboTa, MOIIHOCTh, IUJIEYO CHJIBI, MOMEHT CHJIBI, KOA((OUIMEHT MOJE3HOrO ICWCTBUS MEXaHH3MOB,
KUHETHYECKasl ¥ MOTeHLUAJIbHAS SHEPTUs), IPH OIMCAHUM MPABUIIBHO TPAKTOBATh (PU3UUECKUI CMBICI UCIIOJIb3YEMBIX BEJIMUNH, X 0003HAYEHHUS
U eIUHULBI (PU3NUYECKUX BEIMYMH, HAXOAUTHb (OPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PU3UYECKYIO BEIUYMHY C APYTUMH BEIWYHMHAMH, CTPOHTH
rpadMKy U3y4eHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEJIHUUH;

XapaKTepu30BaTh CBOWCTBA Tell, PU3NUYECKUE SIBJICHUS U MPOLIECCHI, UCIIOJb3YS IPaBUIa CII0KEHUS CUJl (BI0JIb OHOM MpsiMoil), 3akoH ['yka,
3akoH Ilackans, 3akoH Apxumena, NMpaBHJIO paBHOBeCHs pblyara (0JI0Ka), «30J0TOE MPABMIIO» MEXAHMKH, 3aKOH COXPAaHEHHs] MEXaHWYECKOMH
SHEPTrHUH, IIPU 3TOM J1aBaTh CIOBECHYIO (OPMYJIUPOBKY 3aKOHA U 3aIIUCBIBATh €I0 MAaTEMATUYECKOE BHIPAKEHUE;

OOBSICHATh (hU3MUYECKHE SIBIEHUS, MPOLIECCHl U CBOMCTBA Teld, B TOM YHUCIE U B KOHTEKCTE CHUTyallUHd NPaKTUKOOPUEHTHPOBAHHOIO
XapakTepa: BBISBISATh NPUYMHHO-CIICICTBEHHBIE CBS3H, CTPOUTH OOBSICHEHNE M3 1—2 JIOTMYECKUX MIaroB ¢ ONOpod Ha 1—2 M3ydeHHBIX CBOWMCTBA
(bu3n4ecKux sIBICHUH, GPU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH;

pemaTh pacuéTHble 337a4l B 1—2 MEHCTBUSA, UCTIONB3YS 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIONINE (PH3MUECKUE BEIIMYMHBI: HA OCHOBE aHAIN3a
YCJIOBHUS 3a/1a4M 3alUChIBAaTh KPaTKOe YCIOBHE, MOJCTABIATh (PU3MUECKUE BEIUYMHBI B (POPMYIIBI U MPOBOAUTH PacyEThl, HAXOAUTh CIPABOYHBIE
JaHHbIE, HEOOXOAUMBIE JIJISl pELIeHUs 3a/1a4, OLIEHUBATh PEATMCTUYHOCTh NOJy4YE€HHOM (PU3NUeCKON BEeIUUUHBL;

pacro3HaBaTh IpPOOJIEMbl, KOTOPbIE MOXXHO PELIUTh IPU MOMOIIM (U3NYECKUX METOJIOB, B OINHMCAHUHM HCCIIEAOBAHUS BBIIACIATH
MIPOBEPSIEMOE MPEANONOKEHHE (TUIOTE3Y), pa3inyaTh U MHTEPIPETUPOBATh MOIYUEHHBINH Pe3yabTaT, HAXOIUTh OLIMOKU B XOJE OIbITA, JeNaTh
BBIBOJIBI 10 €70 PE3YJILTATAM,;

IIPOBOAUTD OIBITHI [0 HAOTIOAEHUIO (PU3MUECKUX SBJICHUM WK (PU3NUECKUX CBOMCTB Tel: (OPMYIUPOBAThH MPOBEPSEMbIE MPEAIOI0KEHUS,
coOMpaTh YCTaHOBKY U3 IPEJIOKEHHOT0 000PYA0BaHUs, 3alIUCHIBATh X0/ OIBITAa U (POPMYITUPOBATH BHIBOJIBI;

BBITNIOJIHATH IPSIMblE U3MEPEHUsI PACCTOSHUSA, BPEMEHM, MAcChl Teja, 00bEMa, CHIIBI U TEMIIEpaTyphbl C MCIOJb30BAHUEM AHAJIOTOBBIX U
UG POBBIX PHUOOPOB, 3aMUCHIBATH TOKA3aHUs TPUOOPOB € YUETOM 3a]JaHHON aOCOTIOTHOM MOTPEIIHOCTH U3MEPEHUI;

IIPOBOAUTH UCCIIEI0BAHUE 3aBUCUMOCTH OJHOM (PM3MYECKOM BEJIMYMHBI OT JPYTOM C MCIONIb30BAaHUEM IPSMbBIX U3MEPEHUH (3aBUCUMOCTHU
MyTH PABHOMEPHO IBMKYILErOCs Tella OT BPEMEHHU JBM)KEHUS Tella, CUJIbl TPEHUS CKOJIbKEHHUsS OT Beca Tela, KayecTBa 00pabOTKH MOBEPXHOCT €l
TEJl ¥ HE3aBUCUMOCTH CHJIbI TPEHHUS OT IUIOLIAJAN CONPUKOCHOBEHHUS TEJ, CHJIbI YIIPYTOCTH OT YJIMHEHMS NP YKHUHBI, BBITAIKUBAIOIIEH CHJIBI OT
00bEMa MOTPy>KEHHON YacTH TeNa U OT IUNIOTHOCTHU JKUJKOCTH, €€ HE3aBUCUMOCTH OT IUIOTHOCTH TeJa, OT IITYOUHBI, HA KOTOPYIO MOTPYKEHO Telo,
YCIIOBUH IIaBaHMs TeJl, yCIOBHM paBHOBECHS pblyara U OJIOKOB), y4acTBOBATh B IJIAHUPOBAHUHU y4E€OHOIO UCCIIEOBAHUS, COOMPATh YCTAHOBKY U
BBITIOJIHATE MU3MEPEHUs, ClIeays MpeIoKeHHOMY IUIaHy, (PMKCHpPOBATh PE3yNbTaThl MOJYYEHHOM 3aBHCHUMOCTH (U3NYECKUX BEIUYMH B BUJE
MpeIJIOKEHHBIX Ta0IHIl U TpaUKOB, JAeaTh BBIBOJBI [0 pE3yJibTaTaM HCCIIEIOBAHNUS;



MIPOBOJIUTH KOCBEHHbIE M3MEpeHUs (PU3NYECKUX BEIMYUH (TUIOTHOCTH BEUIECTBA JKUAKOCTH M TBEPIOTO Tejla, CUJIa TPEHHS CKOJBKEHUS,
JaBJIEHHE BO3/yXd, BBITAJIKUBAIOIAs CHJIA, JEHCTBYIOIIAs Ha MOTIPYKEHHOE B >KUIKOCTh TeNo, KO3(P(PULUUEHT MOJIE3HOr0 NEHCTBUS MPOCTHIX
MEXaHU3MOB), CIeaysl MPEIOKEHHOW HHCTPYKIHUH: MPH BBIMOJHEHHH HU3MEPEHU cOOMpPATh SKCIEPUMEHTAIbHYIO YCTAHOBKY W BBIYHCIIATH
3Ha4YEeHHE UCKOMOW BEITMYMHBI;

co0Jro1aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MU paboTe ¢ 1abopaTopHbIM 000y I0BaHNEM;

yKa3blBaTh MPUHLUIBI ACHCTBUS NPUOOPOB M TEXHUUYECKUX YCTPOMCTB: BECHI, TEPMOMETp, IAMHAMOMETp, COOOLIAIOIIMECS COCY[BI,
OapoMeTp, pryar, MoABMKHBINA M HENOABM)KHBINA OJIOK, HAKJIOHHAS IJIOCKOCTB;

XapaKTepu30BaTh MPUHLUIBI JEHCTBUS M3y4EHHBIX NPUOOPOB M TEXHUYECKUX YCTPOWCTB C OMNOPOH Ha MX ONUCAHUA (B TOM 4HCIE:
MOJIIIUITHUKY, YCTPOWCTBO BOAONPOBO/A, THAPABINYECKUNA MPECC, MAHOMETP, BHICOTOMED, MOPIIHEBOW HACOC, apEOMETP), UCIONB3Ys 3HAHUS O
CBOMCTBaX (PM3NYECKUX SIBICHUM U HEOOXOUMBbIE (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;

MPHUBOANTH NMPUMEPHI (HAXOAUTh HHPOPMALIMIO O MPUMEPax) MPAKTUIECKOTO NCIOIb30BaHUs (PH3MUECKUX 3HAHUI B IMOBCETHEBHON JKU3HU
i obecrieyeHust 6€30MaCHOCTH NMpHU OOpallleHUH ¢ NMPUOOpaMU U TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUS 3]I0POBbS M COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKPYXKAIOLIEH cperie;

OCYILLECTBIATh OTOOP UCTOYHUKOB MHpOpManuu B MIHTepHETe B COOTBETCTBUHU C 3a/laHHBIM [TOMCKOBBIM 3allpOCOM, Ha OCHOBE UMEIOIINXCS
3HaHUH W TyTEM CpaBHEHUS PA3JIMYHBIX KCTOYHMKOB BBIACIATh HH(POPMALUIO, KOTOpas SBIAETCS NPOTHBOPEYMBOW WM MOXET OBITh
HE/I0CTOBEPHOI;

WCIIOJIH30BATh MIPH BHITIOJHEHUH YYEOHBIX 33/IaHUI HAYIHO-TIOMYJISIPHYIO JTUTEPATypy (GU3NYECKOTO COACpPIKaHUs, CIIPAaBOYHBIC MaTEPHAIHI,
pecypcsl cetu IHTepHeT, B1aeTh NpuéMaMu KOHCIIEKTUPOBAHUS TEKCTa, IpeoOpa3zoBaHus HHPOPMALIMU U3 OJHOM 3HAKOBOW CHUCTEMBI B IPYIYIO;

co3/1aBaTh COOCTBEHHBIE KPATKHE MMChbMEHHBIE H YCTHBIE COOOIIEHHSI Ha OCHOBE 2—3 MCTOYHUKOB MH(POPMAITUU (PU3UIECKOTO COACPIKaHUS,
B TOM YHUCJIE€ MYOJUYHO JeNaTh KPAaTKUE COOOIEHHs O pe3yabTaTaX MPOEKTOB WM y4eOHBIX MCCIIEOBAaHUM, IPU 3TOM IPaMOTHO HCIOJIb30BATh
M3YyYEHHBIN MOHATHHHBIN armapar Kypca (pU3uKH, COPOBOXKIATh BHICTYIUICHHE MTPE3CHTAIHEH;

IIPU BBITIOJTHEHUH Y4€OHBIX MPOEKTOB U MCCIIEIOBAaHUN paclpeesiTh 005S3aHHOCTH B TPYIIE B COOTBETCTBHHM C ITOCTABJICHHBIMHU 33ja4uaMH,
CIIEINTh 3a BBHIMOJIHEHWEM IUTaHA JICHCTBWIA, aJE€KBATHO OIICHWBAaTh COOCTBEHHBIH BKJIAX B JEATEIBHOCTH TPYIIIbI, BBICTPAUBATH
KOMMYHHUKAaTHBHOE B3aUMOJCHCTBUE, YUUTHIBAsE MHEHHE OKPYKAIOIIUX.

K xoHny oOyuyenus B 8 kJjiacce mpeiMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpa)xaTb CPOPMUPOBAHHOCTh y O0yYaromuXcs
YMEHUN:

UCIIONB30BaTh IIOHATHS: Macca W pa3Mepbl MOJIEKYJ, TEIJIOBOE IBM)KCHME aTOMOB M MOJIEKYJ, arperaTHble COCTOSIHUS BEILECTBA,
KpUCTAJINYECKHE U aMOp(HBIE Tella, HACHIILEHHBIM U HEHACBIIIEHHBIH Nap, BIAXKHOCTh BO3/yXa, TEMIEPAaTypa, BHYTPEHHSISI SHEPTHUs, TEIJIOBON
JBUTATENb, DJIEMEHTAapHBIM JJICKTPUYECKUM 3apsA], JJIEKTPUYECKOE II0JI€, NPOBOJHMKUA W AWDJIEKTPUKH, IOCTOSHHBIM DIIEKTPUYECKUH TOK,
MarHuTHOE M0JIE;

pasnuyath sBIEHUS (TEIJIOBOE PACLIIMPEHHE U C)KATHE, TEIUIoNepeaada, TEIUIOBOE PaBHOBECHE, CMAadMBaHHUE, KalWUISPHBIE SIBICHUS,
ucrapeHue, KoHAeHcalus, MiaBjleHne, KpucTamin3anus (0TBepAeBaHNe), KUIIeHUe, Teronepeaaya (TerionpoBOAHOCTh, KOHBEKIIHS, U3JIyUYEHUE),



JJIEKTPU3ALMs TeJ, B3aUMOJCHCTBUE 3apsfoB, NCUCTBUS JJIEKTPUYECKOIO TOKA, KOPOTKOE 3aMbIKaHUE, B3aUMOJCHCTBUE MArHUTOB, IEHCTBHE
MarHuTHOTO MOJIA HAa MPOBOJHMK C TOKOM, 3JEKTPOMAarHUTHAas MHAYKLUS) IO ONUCAHMUIO MX XapaKTEPHBIX CBONCTB U Ha OCHOBE OIIBITOB,
JIEMOHCTPHPYIOLINX JaHHOE (PU3NYECKOE SIBIICHHE;

pacro3HaBaTh IPOSIBICHUE W3YYEHHBIX (DU3MYECKUX SIBICHHH B OKPYXAIOIIEM MHUpPE, B TOM 4Yucie (U3NYECKHUE SIBICHUS B IPUPOJIE:
[IOBEPXHOCTHOE HATSKEHUE M KAWUISPHbIE SIBJICHMS B IPUPOJIE, KPUCTALIBI B IpUpoJie, u3inydeHre CoiHLa, 3aMep3aHue BOJOEMOB, MOPCKUE
Opu3bl, 00pa3oBaHHE POCHI, TYMaHa, UHEs, CHETra, JIEKTPUUECKUE SIBJIEHUS B aTMocdepe, JEeKTPUYECTBO KUBBIX OPraHU3MOB, MarHUTHOE I10JI€
3emiH, Apeii¢ MOJIIOCOB, POJIb MAarHUTHOTO TOJS JUISL JKU3HU Ha 3emiie, MOJIIPHOE CHUSHUE, NMPH 3TOM IMEPEeBOJUTH MPAKTHYECKYIO 331ady B
yueOHYI0, BBIIEIIATH CYLECTBEHHbIE CBOMCTBA (IIPU3HAKK) PU3UUECKUX SBICHUM;

OIMCHIBATh M3yYCHHBIE CBOMCTBA TeN M (DU3MUYECKHE SBICHMSA, UCIONB3YS (U3UYECKUE BEIUYMHBI (TeMIlepaTypa, BHYTPEHHSSI SHEPIHs,
KOJINYECTBO TEIUIOTHI, yJENIbHAas TEMJIOEMKOCTh BELIECTBA, yJelbHas TEIJIOTa IUIABJIEHUs, yJAelbHas TelioTa MapooOpa3oBaHUs, yAelIbHas
TEIUIOTa CrOPaHus TOIUTNBA, KO3()(DUIIMEHT MMOJIe3HOTO NEHCTBUS TETIOBOM MAIIMHBI, OTHOCUTENBbHAS BIIAYKHOCTD BO3/yXa, JJIEKTPHUECKUI 3apsi,
cUjla TOKa, OHJIEKTPUYECKOE HANpsIKEHHE, CONPOTUBICHUE IPOBOJHUKA, YAEIbHOE CONPOTUBIEHUE BeUIeCTBA, paboTa M  MOIIHOCTb
AJIEKTPHUYECKOTO TOKA), MPU ONMHCAHUM TPABWIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HCIIONB3YEMBIX BEIUYMH, OOO3HAYCHHUS W EIMHUIIBI
(Gu3MYeCKUX BEJIMYUH, HAXOIUTh (HOPMYJbI, CBS3BIBAIOLIME JAaHHYIO (U3UYECKYI0 BEJIWYMHY C JAPYIMMU BEJIMYMHAMH, CTPOUTH TpaduKu
M3YYEHHBIX 3aBUCUMOCTEH (PU3MUECKUX BEINYHH;

XapaKTepu30BaTh CBOICTBA Tell, GU3NUECKUE SBICHUS U MPOLIECCHI, UCIONb3Ysl OCHOBHBIE MOJI0XKEHUS MOJIEKYJIIPHO-KHHETUYECKON TEOpUN
CTPOEHMSI BEILIECTBA, IPUHLUII CYIIEPIIO3UIINHU TT0JIeH (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHEHUs 3apsiia, 3akoH OMa /1715 yyacTKa 1elH, 3aKOH
JUxoyns—JleHIa, 3aKOH COXpaHEHMsI PHEPruu, IpPU STOM J1aBaTh CIOBECHYI (DOpPMYIMpPOBKY 3aKOHAa M 3alMChIBaTh €ro MaTeMaTHYecKoe
BBIPa)KCHUE;

OOBSICHATh (PU3UYECKUE TPOLECCHl U CBOWCTBA TeJ, B TOM YHMCIE M B KOHTEKCTE CHUTYyalluil MPaKTMKOOPHUEHTHPOBAHHOIO XapakTepa:
BBISIBJISITH IPUYUHHOCIIEIACTBEHHbBIE CBSI3U, CTPOUTH OOBSICHEHHE U3 1—2 JOrMYECKHX IaroB ¢ OMOpoil Ha 1—2 M3ydeHHBIX CBOWCTBAa (QU3NYECKUX
SABJICHUM, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemars pacuéTHbIe 3a/1a4u B 2—3 NEHCTBUS, UCMHOIb3Ys 3aKOHBI U (OPMYJIbI, CBS3bIBAIOIINE (PU3MUECKHE BEJIMYMHBI: HA OCHOBE aHAIM3a
YCIOBHS 3aJaud 3allUChIBaTh KPAaTKOE YCIOBHE, BBIABIATh HENOCTATOK JAHHBIX JUIS pElIeHHMs 3a/aud, BbIOMpPATh 3aKOHBI M (OPMYIIBI,
HeoOXoIuMBbIe I €€ peleHus], IPOBOIUTh PacyEThl U CPAaBHUBATH MOJYyYEHHOE 3HaYeHUE (PU3NUECKON BEIMUNHBI C U3BECTHBIMH JIAHHBIMU;

pacro3HaBaTh MpPOOJIEMbl, KOTOPbIE MOKHO PEIINTh INPU MOMOIIM (PU3MYECKHX METOJIOB, UCHOJb3Yys OMMCAHUE UCCIEI0BaHMS, BBLACIATDH
IIPOBEPSIEMOE MPEIIOJIOKEHUE, OLIEHUBATh IPABWIIBHOCTb MOPSIKA TPOBEJACHMS UCCIIEIOBAHNUS, 1€1aTh BBIBOIBI;

MIPOBOJIUTH OMBITHI MO0 HAOMIOAEHUIO (PU3MUYECKUX SIBICHUHM WM (PU3MUECKUX CBOMCTB TelN (KalWIISPHBIE SIBICHUS, 3aBUCUMOCTD JaBJICHHS
BO3JlyXa OT €ro 00bEMa, TeMIEepaTypbl, CKOPOCTH MPOIECCa OCTHIBAHUS U HArpeBaHMs MPHU H3TyYEHUH OT IBETa HU3JIydarollel (TOraomaromneii)
IIOBEPXHOCTH, CKOPOCTh HCIAPEHHUS BOJABI OT TEMIIEPATYPBI KUAKOCTH M IUIOLAAU €€ MOBEPXHOCTH, DIIEKTPU3ALUA TEJI U B3aUMOJICHCTBUE
JNEKTPUYECKUX 3apsioB, B3aUMOJCHCTBHE TMOCTOSHHBIX MArHWUTOB, BU3YaJM3alldsl MATrHUTHBIX ITOJIEM ITOCTOSHHBIX MAarHWUTOB, JIEUCTBUS
MarHUTHOTO TOJIS Ha TMPOBOJHUK C TOKOM, CBOWCTBA 3JEKTPOMArHWTa, CBOWCTBA 3JIEKTPOJBUIATENsl MOCTOSHHOTO TOKAa): (hOpMYIMpPOBATH
MIpoBepsieMble MIPENOJI0KEHNS, COOMPATh YCTAHOBKY U3 MPEI0KEHHOT0 000pyA0BaHNUs, ONUCHIBATh X0/ ONbITAa U (POPMYIUPOBATH BHIBOJIBI;



BBIIOJHATL HNPAMBIC HU3MCPCHUSA TCMIICPATYPhI, OTHOCHUTEIBLHOM BIIQXKHOCTH BO3yXa, CHJIbI TOKa, HANPSAXKCHUA C HUCHOJb30BAHUCM
aHAJIOTOBBIX IPUOOPOB M JATYUKOB (PU3MYECKUX BEIIMYNH, CPABHUBATH PE3YNIbTAThl H3MEPEHH C yU4ETOM 3aaHHON aOCONIOTHOM MOTPEIIHOCTH;

MIPOBOJIUTH MCCIIEOBAHUE 3aBUCHMOCTH OJHOW (PU3MYECKOW BEJIMYHMHBI OT JIPYTOil C MCHOJIB30BAHUEM MPSAMBIX H3MEpPEHH (3aBUCHMOCTD
COIPOTHUBIICHHS IPOBOAHUKA OT €ro JUIMHBI, IUIONIAI! MTOTIEPEYHOr0 CEYCHUS U YJEIBHOTO CONMPOTHBIICHHUS BEUIECTBA NPOBOAHUKA, CHIIBI TOKA,
MAYILEro yepe3 MPOBOJHHK, OT HANpPSHKEHUS Ha MPOBOJHUKE, UCCIIEAOBAHUE TIOCIEI0BATEIBHOTO U NMapaUIeIbHOTO COSTUHEHUH MTPOBOIHUKOB):
IUIAHUPOBATh HCCJIEJOBaHHE, COOMpPATh YCTAHOBKY M BBINOJHATH HM3MEPEHHs, CIexys NpeUIOKEHHOMY IUIaHy, (HUKCHPOBATH PpE3yIbTaThl
HOJIy‘-IGHHOﬁ 3aBUCHUMOCTH B BUJIC Ta6JII/IL[ n I‘paCI)I/IKOB, ACJIaTh BIBOALI IO PE3YyJIbTaTaM HUCCIICIOBAHNA,

IPOBOANTH KOCBEHHBIC M3MEPEHHsI (U3MYECKUX BEIMYHMH (yAeTbHas TEIJIOEMKOCTh BELIECTBA, CONPOTHBICHHE NPOBOAHUKA, pabora M
MOIITHOCTH AJIEKTPHUYECKOTO TOKA): TUIAHUPOBATh U3MEPEHUS, COOMPATh HIKCIIEPUMEHTAIBHYIO YCTAHOBKY, CIEAYS MPEI0KEHHOW HHCTPYKIUH, 1
BBIYHCIIATH 3HAYCHNUE BEITMYHHBL;

coOJIr01aTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pyI0BaHNEM;

XapaKTepHU30BaTh NPUHIUIIBI ASHCTBUS U3yYEHHBIX TPUOOPOB M TEXHUUECKUX YCTPOUCTB C OMOPOH Ha UX OMHUCAHUS (B TOM YHCIIE: CHCTEMA
OTOIUIEHUS JOMOB, TUTPOMETp, IapoBasi TYpOUHA, aMIIEPMETP, BOJIBTMETP, CUETUUK IIEKTPUUECKON SHEPTUH, FNEKTPOOCBETUTEIbHbBIE IPUOOPHI,
HarpeBaTebHbIC AIICKTPONPUOOPHI (IPUMEPHI), DIEKTPHUECKHE NPEJAOXPAHUTENH, 3JICKTPOMArHHUT, SJIEKTPOJABUTATENh HMOCTOSHHOTO TOKA),
HCIIOJIB3YA 3HAHUSA O CBOMCTBax (1)I/I3I/I‘-ICCKI/IX SIBJICHUM U HGO6XOI[I/IMI)I€ (1)H31/I‘ICCKI/IC 3aKOHOMCPHOCTH;

pacro3HaBaTh IPOCTHIE TEXHUUYECKHE YCTPOMCTBA M W3MEPHUTENbHBIE NMPHOOPHI MO CXEMaM M CXEMAaTHYHBIM PHCYHKaM (XKHMIKOCTHBIH
TEPMOMETP, TCPMOC, MMCUXPOMCTP, TUT'POMETP, ABUTATC/Ib BHYTPCHHEIO CTropaHusa, 3JCKTPOCKOII, pCOCTaT), COCTAaBJIAThL CXCEMBbI JJICKTPUUCCKHUX
LeTIeH ¢ TIOCIIeI0BATEIFHBIM U TApaJUICIIBEHBIM COCTUHEHNEM 3JIEMEHTOB, Pa3iiiyas yCJIOBHBIC 0003HAYCHNUS 3JIEMEHTOB JIEKTPUYECKUX IIeTIeH;

MIPUBOJUTH NMPUMEPHI (HAXOAUTHh MHPOPMAIUIO O IpUMepax) MPaKTUYECKOro UCIOIb30BaHUs (PU3NUECKUX 3HAHUI B MOBCEIHEBHOMN KU3HU
i obecrieueHust 6€30MaCHOCTH NMpHU OOpallleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU YCTPOMCTBAMM, COXPAHEHUS 3/I0POBbS M COOJIOJEHUS HOPM
9KOJIOTMYECKOT0 MOBEACHUS B OKPYXKAIOLIEH cperie;

OCYILLIECTBIATh MOMCK HH(POpPMaLUU (PU3UYECKOro conepkaHus B VIHTepHeTe, Ha OCHOBE HMMEIOLIMXCSA 3HAHUH U NYTEM CpaBHEHUs
JOITOJIHUTECIBHBIX UCTOYHUKOB BBIACIATH I/IH(l)OpMaIH/IIO, KOTOpas sABJIACTCA HpOTHBOpG‘II/IBOﬁ I MOYKET OBITh HCI[OCTOBepHOI\/’I;

UCIOJIb30BATh MIPU BHITIOJIHEHUH YUEOHBIX 33/1aHUI HAYYHO-TIOMYJISIPHYIO TUTEpaTypy GU3NUYECKOTO COAep KaHus, CIIpaBOYHbIE MaTepHalbl,
pecypcsl ceti IHTepHeT, BiaieTh NpuéMaMy KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHysi HH(GOpPMALUK U3 OJHON 3HAKOBOM CHCTEMBI B IPYTYIO;

co3/laBaTh COOCTBEHHbIE MHCbMEHHBIE M KPAaTKHUE YCTHBIE COOOIIeHHs, 0000111as nH(POpMALMIO U3 HECKOJIBKMX MCTOUYHUKOB (PU3UUECKOTO
COACPpIKaHUA, B TOM UYHUCIIC HY6J'II/I‘-IHO MNpEaACTaBIATEL PEC3YJIbTAThI HpOCKTHOfI NI HCCHG}IOB&TGHBCKOﬁ ACATCIIBHOCTHU, IIPpU 3TOM I'PaMOTHO
MCIOJIb30BaTh U3yYEHHBIM MOHATUIHBIN annapaT Kypca GU3UKH, CONPOBOX/IATh BHICTYIIJICHUE MPe3eHTalueH;

IIPU BBIMOJIHEHUH Y4YE€OHBIX MPOEKTOB M HCCIEAOBAHUN (PU3MUECKHUX IMPOLIECCOB PACTIPEAETATh 00SI3aHHOCTU B TPYIIE B COOTBETCTBHUHU C
MOCTaBJICHHBIMU 3a/l1a4aMH, CIEIUTh 32 BBIOJHEHHWEM IIJIaHa JEHCTBHHA M KOPPEKTHPOBATH €ro, aJeKBATHO OLCHMBATH COOCTBEHHBIH BKJIAJa B
ACATCIIBHOCTD I'PYIIIIbI, BEICTPAWBATh KOMMYHHUKATUBHOC BSaI/IMOJIGﬁCTBPIe, IIpOABJIAA TOTOBHOCTD pa3peiiaTb KOH(i)J'H/IKTI)I.



K xoniy oOyuyenus B 9 kJjacce mpeiMeTHBIC pPe3yibTaThl HA 0a30BOM YpOBHE JOJDKHBI OTpa)xaTb CPOPMUPOBAHHOCTH y O0YyYarOIIUXCs
YMEHUU:

UCIOJIB30BATh MOHATHS: CUCTEMa OTCUYETA, MaTepHaIbHas TOUKA, TPACKTOPHsI, OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKEHUS, edopMaIius
(ynpyras, miacTuyeckas), TpeHUe, LIEHTPOCTPEMUTENbHOE YCKOPEHHE, HEBECOMOCTh U MEPErpy3Ku, LHEHTP TSHKECTH, aOCONIOTHO TBEPAOE TEJO,
HEHTP TSHKECTH TBEPAOTO Tejla, paBHOBECHE, MEXaHWYECKHe KoJjeOaHHsl M BOJHBI, 3BYK, HH(PA3BYK M YJIbTPa3BYK, 3JIEKTPOMArHUTHBIC BOJIHBI,
IIKaJla JIEKTPOMArHUTHBIX BOJH, CBET, OJM30PYKOCTb M JalbHO30PKOCTb, CHEKTPbl MCIYCKaHHMA M IOIJIOUIeHUs, anbga, Oera- W ramma-
W3y4YEHUs1, H30TOIIbI, iZIepHast SHEPTeTUKA;

pa3nuyarh sBICHHUA (PaBHOMEPHOE M HEPaBHOMEpPHOE INPSMOJIMHEHHOE [BM)KEHUE, PABHOYCKOPEHHOE IPSIMOJIMHEHHOE JBUXKEHUE,
CBOOOJHOE TaJICHHE TEJl, PABHOMEPHOE IBM)KEHUE IO OKPYXHOCTH, B3aUMOJICHCTBHE TEJ, PEaKTHBHOE IBM)KECHHUE, KOJIeOaTelIbHOE JBUKECHUE
(3aTyxarouiye U BbIHYKJACHHbIE KOJIEOaHNUs), pE30HAHC, BOJIHOBOE JIBUKEHHE, OTPAaXKEHUE 3BYKa, IPSIMOJIMHEIHOE pacpOCTPaHEHUE, OTPAKEHUE U
IIPEJIOMIIEHUE CBETA, IIOJIHOE BHYTPEHHEE OTPAKEHUE CBETA, PA3JIOKEHUE OEI0ro CBETa B CIEKTP U CI0XKEHUE CIEKTPAJIBHBIX LBETOB, JUCIIEP CUS
CBETa, ECTECTBEHHAs! paJMOaKTUBHOCTb, BOSHUKHOBEHHE JTMHEHYATOr0 CIIEKTpa M3JIy4eHHsI) 10 ONMUCAHUIO UX XapaKTepPHBIX CBOMCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JaHHOE (PU3MUECKOE SBICHUE;

pacrio3HaBaTh HPOSIBICHUE H3YUYEHHBIX (U3NYECKUX SBJICHUHA B OKpY)XarolleM MHUpe (B TOM uHcie (U3HYECKUe SBICHHS B NPUPOJE:
NPUIMBBI M OTIIUBBI, JBHKEHUE TUIaHeT COJTHEYHOW CHCTEMBI, PEaKTHBHOE JIBUKCHHE JKMBBIX OPraHU3MOB, BOCHPHUATHE 3BYKOB JKHBOTHBIMH,
3eMJIETpsICEHUE, CEWCMUYECKUEe BOJIHBI, LYHAMH, 3XO0, IIBETa TeJl, ONTUYECKHE SIBIEHUS B IPHPOJE, OMOJIIOTMYEcKOoe AEeHCTBHE BHUIUMOTO,
yIbTPa(UOIETOBOTO M PEHTTCHOBCKOTO H3IIYUYEHHH, €CTECTBEHHBIA PpAJNOAKTHBHBIA (OH, KOCMHUYECKHE JIy4d, PaJHOAKTUBHOE H3IIyuCHHE
IPUPOJHBIX MUHEPAIOB, ACUCTBUE PAAMOAKTHBHBIX M3JIyYCHHM Ha OpPraHM3M 4YeJlOBeKa), MPHU 3TOM IE€PEBOAMUTH IMPAKTUYECKYIO 3agady B
yueOHY10, BBIACIATh CYLIECTBEHHbIE CBOMCTBA (IPU3HAKN) (PU3NUYECKUX SBIICHUM;

OIMCBIBATh M3y4YEHHbIE CBOMCTBA Tel U (PU3UUYECKHE SIBJICHHUS, HCIIONB3Ys (PU3MUECKUE BETUUMHBI (CpelHAsS M MTHOBEHHAsl CKOPOCTh Tela
IpU HEPAaBHOMEPHOM JIBI)KEHHH, YCKOPEHHE, MTepeMEIIeHHe, TyTh, YIIIOBasi CKOPOCTh, CHJIa TPEHUs, CHJIa YIIPYTOCTH, CHJIa TSHKECTH, YCKOpEHHUE
CBOOOJTHOTO TaJIeHHs], BeC Teja, UMIYJIbC Tella, UMITYJIbC CUJIbI, MEXaHWYecKas paboTa U MOIIHOCTb, MOTEHIMAIbHAS SHEPTUs Teja, MOJHATOTO
Ha/I TIOBEPXHOCTHIO 3€MJIM, MOTEHIMANIbHAS DHEPTUS CXKATOW TPYKUHBI, KWHETHUECKas SHEPTHs, MOJIHAS MEXaHWYecKas SHEpPrHsi, MEepHOd H
yacToTa KoJieOaHUil, JJIMHA BOJIHBI, TPOMKOCTbh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETa, MOKa3aTelb INMPEIOMIICHHUS CpPEeIbl), IPU ONUCAHUU
MPaBUIHHO TPAKTOBATh (DU3MUYECKHH CMBICT HCIIOJIB3YEMBIX BEJHMYMH, 0003HAYECHUS M eIWHUIIB (PU3MUYECKUX BEIMYUH, HAXOAUTH (OPMYIIHI,
CBSI3bIBAIOIIUE JAaHHYIO (PU3NYECKYIO BETMUMHY C IPYTMMHU BEIMYMHAMU, CTPOUTH I'PpaMKH U3YyUEHHBIX 3aBUCUMOCTEN (PU3NUYECKUX BEJIHYNH;

XapaKTepu30BaTh CBOMCTBA Tel, (PU3MUECKUE SBICHUS U MPOIECCHI, HCIONB3YsI 3aKOH COXPAaHEHHS SHEPTHH, 3aKOH BCEMUPHOTO TATOTEHUS,
NPUHIUI CYNEPHO3ULIMU CHJI, TPUHIMII OTHOCUTENbHOCTU ['anmiesi, 3akoHbl HbIOTOHA, 3aKOH COXpaHEHHUs UMITYNIbCA, 3aKOHBI OTPAXKEHHS U
MPEJIOMIICHUS CBETA, 3aKOHBI COXPAHEHUS 3apsIOBOTO U MACCOBOTO YMCEIl MPH SIIEPHBIX PEAKIIHSX, IIPH 3TOM JIaBaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHA M 3alIUCBIBATh €0 MaTeMaTHYECKOE BBIPa)KEHUE;

OOBSICHATh (PU3UYECKUE TMPOIECCHl W CBOWCTBA TEJN, B TOM YHCIE M B KOHTEKCTE CHUTYAIlMii NMPaKTHKOOPHEHTHPOBAHHOTO XapakTepa:
BBISIBIIATH IPUYMHHO-CJIE/ICTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHNE U3 2—3 JIOTMYECKUX LIaroB ¢ ONMOPOM Ha 2—3 M3y4EeHHBIX CBOMCTBA (PU3NUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;



pemars pacuéTHbIC 3a/1a4M (OMUPAIOIINECsS HA CUCTEMY U3 2—3 YpaBHEHHIA), UCIIONB3YS 3aKOHBI M (JOPMYIIBI, CBS3BIBAIOIINE (PU3HUECKHE
BEJIMYMHBI: HA OCHOBE aHaIM3a yCJIOBUS 3aJauyM 3alUCBhIBATh KPATKOE YCIIOBUE, BBISBIATH HEIOCTAIOIINE WM U30BITOUHBIE JaHHbIE, BHIOUPATH
3aKOHBI U (HOPMYIIBI, HEOOXOIUMBIC IS PEIICHHs], MPOBOIUTH PACUEThl U OIEHUBATh PEATUCTHYHOCTH TMOJTYYCHHOTO 3HAueHUs (pu3mdeckon
BEJIMYMHBI;

pacmo3HaBaTh MPOOJIEMbI, KOTOPBIE MOXKHO PEIIUTh MPU MOMOIIU (PU3HMUECKUX METOJIOB, UCIIONB3YS OMHCAHHUE MCCIEAOBAHUS, BBIICIATH
MIPOBEPSIEMOE MPENOI0KEHNE, OLICHUBATh IPABUILHOCTD MOPSAKA TPOBEICHUS UCCIIEeI0BAaHUS, Je/IaTh BHIBO/bI, HHTEPIPETUPOBATH PE3YIbTAThI
HaOJII0ICHUI U OIIBITOB;

IIPOBOAMTDH OMBITHl MO HAOMIOACHUIO (PU3NUECKHUX SIBJICHUN WM (PU3NYECKUX CBOMCTB Tell (M3ydeHHE BTOpOro 3akoHa HpioToHa, 3akoHa
COXpaHEHHUs SHEPIruH, 3aBUCUMOCTb Mepruoa KoJeOaHU MPYy>KMHHOTO MasiTHUKAa OT MacChl Tpy3a M KECTKOCTH MPYKUHBI U HE3aBUCHUMOCTh OT
aMIUTUTYIbl MAJIBIX KOJIEOaHUH, MPSIMOIMHEHHOE PACIIPOCTPAaHEHHUE CBETA, pa3iosKeHUe OesIoro CBeTa B CIIEKTP, U3YyYeHHE CBOMCTB M300pakeHuUs
B IUIOCKOM 3€pKaJie U CBOHCTB M300paXKCHHsI TPEMETa B COOMpArOIEH JTUH3e, HAOMI0IeHUE CIUIOMIHBIX U JTMHEHYAThIX CIEKTPOB H3JIYYCHUS):
CaMOCTOSITENILHO COOMpPAaTh YCTAaHOBKY U3 H30BITOUHOTO Habopa 00OpYAOBaHHUS, OMUCHIBATH XOJ OIbBITA U €r0 pe3yibTarhbl, (GOPMYyIUPOBATH
BEIBO/IBI,

MIPOBOAUTH NMPU HEOOXOAMMOCTH CEPHUIO MPSMBIX U3MEPEHHH, ONIPEIeIisis CpeHEe 3HAUCHUE U3MepsieMOl BelIUrHbI ((POKycHOE paccTosiHue
coOuparoIel JIMH3bI), 000CHOBBIBATH BEIOOP CcIIOco0a M3MEPEHMs (M3MEPUTEIIEHOTO TIpUOopa);

MIPOBOAUTH HCCIEAOBAHUE 3aBUCHUMOCTE (DM3MUECKUX BEIMYUH C HCIOJIb30BAHUEM MPSIMBIX W3MEPEHHH (3aBUCUMOCTh IMYTH OT BpPEMEHU
MIPU PAaBHOYCKOPEHHOM JIBHKEHUHU 0€3 HAYaJIbHOW CKOPOCTH, MEepHoja KOJIeOaHH MaTeMaTUYeCKOro MasiTHUKa OT JJIMHBl HUTH, 3aBUCUMOCTH
yria OTpakeHUs CBETa OT yrjla MajeHHs U yria IpeloMJIeHUs OT yrila MaJeHus): MJIaHUPOBaTh HCCIENOBaHHE, CAMOCTOSTEIBHO COOMpAaTh
YCTaHOBKY, (DMKCHpPOBATh PE3yJIbTAThl MOJYUYCHHOW 3aBHCUMOCTH (PU3WYCCKHX BEIWYMH B BHIC TAOMUI] M TpaduKOB, JENaTh BBIBOJIBI 1O
pe3ynbTaTaM HCCle0BaHNUS;

MPOBOJIUTh KOCBEHHBIE W3MEPEHHUS (PU3NYECKUX BEIUYUH (CpPEeAHssi CKOPOCTh M YCKOpPEHHE Tejla MPU PABHOYCKOPEHHOM JIBHKCHUH,
YCKOpEHUE CBOOOJHOTO MaJCHUS, KECTKOCTb MPYXKUHBI, KOXP(DUIMEHT TPEHUS CKOJNbKEHUs, MeXaHndeckas paboTa W MOIIHOCTh, YaCcTOTa H
Mepuo/1 Kojie0aHWH MaTeMaTUYECKOro W MPYKMHHOTO MAasTHUKOB, ONTUYECKAsl CHJIa COOMPAONICH JIMH3BI, PAJHOAKTUBHBIN (DOH): TIIAHUPOBATH
MU3MEpeHus, cOOMpaTh IKCIEPUMEHTATbHYI0 YCTAHOBKY U BBIMONHITh M3MEPEHUs, CIeAys MPEANOoKeHHON MHCTPYKIIMH, BBIUYUCIATH 3HAUYCHUE
BEJIMYUHBI U AaHAJIM3UPOBATH MOTYYEHHBIE PE3YIbTAThI C YIETOM 3aIaHHON MOTPEITHOCTH U3MEPEHUH;

cOOJIOAATh MpaBUiia TEXHUKHM 0€30MacHOCTH MpHU padoTe ¢ 1abopaTOPHBIM 000PYAOBaHUEM;

pasznuyaTh OCHOBHBIC MPU3HAKU U3YYCHHBIX (DU3UYECKUX MOJIETICH: MaTepHalibHas TOYKa, aOCOJIIFOTHO TBEPAOE TENO, TOUCUHBIN HCTOYHUK
CBETa, JTy4, TOHKas JIMH3a, [JIaHeTapHasi MOJIENb aTOMa, HYKJIOHHAsI MOJIENIb aTOMHOTO SIpa;

XapaKTepU30BaTh MPUHIUILI JCHCTBUS HM3YYCHHBIX NMPUOOPOB W TEXHUYCCKUX YCTPOWCTB C OMOPOM HA WX OMHUCAaHUsA (B TOM YHCIIE:
CIUIOMETp, MATYUKH TIOJOXKEHUS, PACCTOSHUS W YCKOPEHHUs, pakKeTa, 3XOJIOT, OYKH, MEepHCKol, (oToammapar, ONTHYECKHE CBETOBOJBI,
CIIEKTPOCKOI, JO3UMETp, Kamepa BmuiibcoHa), HWCMONB3ys 3HAHUS O CBOMCTBAX (U3MYECKUX SBICHUW W HEOOXOIWMbIEe (DHU3NUECKUe
3aKOHOMEPHOCTH;



UCTOJB30BATh CXEMbl U CXEMAaTHYHbIE PUCYHKH H3YYCHHBIX TEXHMUYECKHX YCTPOWCTB, M3MEPUTENIBHBIX NMPHUOOPOB M TEXHOJIOTHYECKUX
MIPOLIECCOB MPH PEIICHUN y4eOHO-TPAKTHUUECKUX 3a/1a4, ONTHUYECKHE CXEMBbI JIJIsl TOCTPOCHHS U300paKeHUI B IJIOCKOM 3epKaje U coOuparolein
JIMH3E;

MIPUBOJIUTH MPUMEPHI (HAXOAUTh MHGOPMAIUIO O MPUMEpax) MPaKTUYECKOr0 UCIOIb30BaHUsl (PU3NUECKUX 3HAHUIN B MOBCEIHEBHOMN KU3HU
s obecrieueHusi 6€30MaCHOCTH MPU OOpaIleHUH ¢ MPUOOpaMU U TEXHUYECKUMHU YCTPOHCTBAMM, COXPAHEHUS 3/I0POBbS M COOIIOJCHUS HOPM
9KOJIOTUYECKOIO MTOBEJCHUS B OKPYXKAIOIIEH cpefie;

OCYIIECTBIATH MOUCK MH(pOpMaIuK GU3NIECKOTO cofiepkanus B IHTepHETE, CAMOCTOATENIEHO (POPMYIHPYS MMOMCKOBBIA 3aIpOC, HAXOIUTh
IIyTH OMpeeNIeHUs] JOCTOBEPHOCTH MOJIYY€HHOM HH(OpPMALIMK Ha OCHOBE UMEIOIIMXCS 3HAHUHN U JIOTIOJTHUTEIbHBIX HCTOYHUKOB;

MCIOJIb30BAThH MIPU BHITIOJIHEHUH YUEOHBIX 33/1aHU HAYYHO-TIOMYJISIPHYIO TUTEpaTypy (GU3NUIECKOTO COACpPIKaHus, CIIPaBOYHbIC MaTepHAJIbI,
pecypcbl cetu IHTepHeT, BiaieTh npuéMaMy KOHCIIEKTUPOBAaHUS TEKCTa, MpeoOpa3oBaHus HH(POpMALUK U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;

co3/laBaTh COOCTBEHHBIC INHUCHMEHHBIE M YCTHBIE COOOLICHHWS Ha OCHOBE HMH(OPMAIIMM M3 HECKOJIBKMX HMCTOYHHKOB (HPU3UIECKOTO
CoJiep>KaHusl, MyOJIMYHO MPEJCTaBIATh PE3yNbTaThl MPOEKTHON WM HMCCIEAOBATENbCKOM JEATENBHOCTH, MPU 3TOM TI'PaMOTHO HCHOJIb30BaTh

W3YYCHHBIH TOHATUHHBIA ammapaT HM3y4aeMoro pasjena (HU3UKH W COMPOBOXKAATH BBICTYIJICHHE TNpEe3eHTalued ¢ y4éToM OCOOEHHOCTEH
ayJJUTOPUH CBEPCTHUKOB.

COJEPKAHUE (I10 'OJAM OBYYEHMUS)

7 KJIACC
Du3uka 1 eé poJib B IO3HAHUM OKPY:KaoUlero Mupa.

®duzuka — HayKa O MpHUpoAac. SBnenus npupoabl. dusznueckue SABICHUS: MEXAaHUYCCKUEC, TCIIJIOBBIC, 3JICKTPHUICCKUC, MAT HUTHBIC, CBECTOBLIC,
3BYKOBBIC.

Ouznyeckue BenuuuHbl. M3Mepenue gusndeckux BenuuuH. Ousnyeckue npudopsl. [lorpemnocts usmepennii MexayHapoaHas cucrema
€AVHMULI.
Kak ¢usmuka u JIpyrue ecTecTBEHHbIE HAyKH H3y4yaroT mpupoay. EcTecTBeHHOHay4yHbBI MeETOJA IMO3HaHMS: HAOJIOJEHHE, MOCTaHOBKA

HAyYHOTO BOMPOCA, BBIIBWKEHUE THIIOTE3, SKCIIEPUMEHT MO MPOBEpPKE TUIOTe3, 00bsicHeHNe HabmogaemMoro siBieHus. Onucanue (GU3HUecKux
SIBJICHUH C IOMOIILIO MOJEIeH

Hemoncmpayuu.
1. MexaHndeckue, TEIIOBbIE, dJIEKTPUIECKHIE, MATHUTHBIC, CBETOBBIC SIBIICHUS.

2. ®uznyeckue NpuOOPHI U MpOoIeypa MPsIMBIX U3MEPEHUH aHATOTOBBIM U LIU(POBBIM MTPUOOPOM.
Jlabopamopmuvie pabomul u onvimol.

1. OnpeneneHue NEHBI IEICHUS KAIBl H3MEPUTEIHLHOTO TIPUOOPA.

2. U3mepeHne pacCTOSHUIA.



N3mepenne o0bEMa )KUAKOCTH B TBEPIOTO Tea.
Ornpezenienne pa3MepoB MajibIX TEJ.
N3mepenue remneparypsl Ipy IOMOIIHU KUIKOCTHOTO TEPMOMETPA U JaTUMKa TEMIIEPATYPBI.

HpOBC,I[GHI/Ie HCCIICAOBAHMA 110 MMPOBEPKE I'MIIOTE3bI: JaJIbHOCTD nonéra mapuka, IymeHHOro ropu3oHTajibHO, TEM 60J'IBH.I€, yeM OOJIbIIIe
BbBICOTA ITYCKa.

o0k w

IlepBoHaya/IbHBbIE CBEIEHUS 0 CTPOEHMHU BelleCTBA.
CrpoeHue BeliecTBa: aTOMbI U MOJIEKYJIbI, X pa3Mepbl. ONbITHI, 10KAa3bIBAIOIINE JUCKPETHOE CTPOECHUE BEIIECTRA.
JIBumkenue yacTtull BeuiectBa. CBA3b CKOPOCTH IBMKEHHS YacTUILl ¢ TemrepaTypoil. bpoynoBckoe asuxenue, nuddysus. Bzaumoneiictsue
YaCTHI] BEUIECTBA: IPUTSHKEHUE U OTTAJIKUBAHUE.
ArperaTtHble COCTOSIHUSI BEIIECTBA: CTPOEHHE Ta3oB, KUAKOCTEH M TBEPIbIX (KPUCTAUIMYECKUX) Teld. B3auMoCBsI3b MEXIy CBOMCTBAMU

BEILIECTB B PA3HBIX arperaTHBIX COCTOSHUIX U UX aTOMHOMOJICKYJIIPHBIM cTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSIHUM BO/IBI.
Hemoncmpayuu.

1. HalGmoneHue 6pOyHOBCKOTO JABHKEHUS.
2. Hab6mronenue nuddys3uu.
3. HabGmronenwue siBeHUM, OOBSICHSIOMIUXCS MPUTSHKCHHEM WM OTTAIKMBAHUEM YaCcTHII BEIICCTBA.
Jlabopamopuuvie pabomot u onvimel.
1. OueHnka quameTpa aToMa METOJIOM PSAOB (C UCIONIb30BaHHEM (poTorpaduii).
2. OmbIThI 1O HAOTIOACHUIO TETIJIOBOTO PACITUPEHUS Ta30B.
3. OmbIThI 10 OOHAPYKEHUIO JCHCTBYS CHIT MOJICKYJIIPHOTO MTPUTSKECHUS.
JIBU:KEeHMe ¥ B3aUMO/IeliCTBHE TeJl.

MexaHn4deckoe IBHKEHUE. PaBHOMCpHOG U HCPABHOMCPHOC JBUKCHHC. CKOpOCTB. CpeI[HHH CKOpPOCTh IIpHU HCPABHOMCPHOM JIBUKCHUU.
Pacuer IMyTHU U BpCMCHU NBHUIKCHUS.

SBnenue nHepuu. 3aK0H UHEPIHMH. B3anmoselicTBre Ten Kak MpuYrHa U3MEHEHHsI CKOPOCTH JBKEHU Tell. Macca Kak Mmepa HHEpPTHOCTH
tena. [InotHocTh BemecTBa. CBsA3b IJIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €/IMHULIE 00beMa BELECTBA.

Cuia Kak XapakTepHCTHKa B3auMmoaeucTBus Ten. Cumia ynpyroctd M 3akoH ['yka. MI3MepeHue cuibl ¢ MOMOIIbIO AUHAMOMETpa. SBiaeHue
TATOTEHUs1 U cuia TshkecTu. Cuna TSKECTH Ha Japyrux ruianerax. Bec Tema. HeBecomocts. CrojkeHHME CHII, HAPaBJIEHHBIX MO OJHON MPsAMOIl.
PaBnonetictByromas cuit. Cuna TpeHusi. TpeHrue CKOJIbKEeHUS U TpEeHUE ToKosl. TpeHne B Mpupo/ie U TEXHUKE.

Hemoncmpayuu.

1. HalGmroneHrne MEXaHMUYECKOTO JIBHKEHUS Tela.

2. VI3MepeHue CKOPOCTH MPSMOJIMHEHHOTO IBUKEHUSI.



o0k w

HaGmronenue siBeHust HHEPIIUHN.

HaGumroienne n3MeHeHus: CKOPOCTH TP B3aUMOJICHCTBUU TEll.
CpaBHeHME Macc 10 B3aUMOJCHCTBHUIO TEJL.

Ciio)xeHue cuil, HalpaBJIEHHbBIX IO OJTHOM MPSAMO.

Jlabopamopuusie pabomot u onvimel.

PwbhpE

5.

Omnpenenenne CKOPOCTH PAaBHOMEPHOTO JBMKEHUS (IIapUKa B )KUIAKOCTH, MOJICNIN AIIEKTPUYECKOTO aBTOMOOMIIS U TaK JaJiee).
Omnpenenenue cpeHel CKOPOCTH CKOJIBbKEHHsI OpycKa WM [IapuKa 110 HAKIIOHHOM IIIOCKOCTH.

Omnpenenenye MIOTHOCTU TBEPIOTO TeNa.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh PacTsKeHUs (IeopMaluu) MPYKUHBI OT MPUIOKEHHON CHUJIIBI.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI TPEHMSI CKOJIBKEHUSI OT BECa TeJla U XapaKTepa CONPUKACAIOIINXCS TOBEPXHOCTEH.

JaBjieHue TBEPABIX TeJl, KUAKOCTEH U ra3oB.

Hapnenue. CriocoObl yMEHbLIEHHUS U YBEJIWYEHHUs JaBieHus. JlaBiaeHue rasa. 3aBUCHUMOCTb JaBJICHMS raza OT 00beMa, TeMIIepaTyphl.
Ilepenaya naBiieHus TBEPABIMH TEJIAMU, KUAKOCTAMHU U razamu. 3akoH Ilackamns. [TneBMaTHueckne MammHbl. 3aBUCUMOCTD JABJICHUS JKHIKOCTH
ot ryounsl. ['mapocrarndeckuii mapanokc. Coolmaroniiecs cocysl. [ napaBinyeckie MeXaHu3MBl.

Atmocdepa 3emnu u atmochepHoe naBieHue. [IpuunHbl cymecTBoBaHus Bo3aylmHOW 06010uku 3emiun. Oneit Toppuuennu. M3mepenue
aTMOC(EepHOro JaBiieHUs. 3aBUCUMOCTb aTMOC(HEPHOro JaBJE€HUs OT BBICOTHI Haja ypoBHeM Mops. IlpuGopsl ans m3amepeHus arMochepHoOro

JABJICHUSI.

JleiicTBHE XKUAKOCTH M Ta3a HAa MOTPYKEHHOE B HHUX Teno. BrITamkuBaromas (apxumenoBa) cuia. 3akoH Apxumena. [lnmaBanue Tten.
BosnyxomaBanue.

Jemoncmpayuu.

1. 3aBucuMOCTb JaBJIEHUS ra3a OT TEMIEPATYPHI.

2. Tlepenaua maBrneHUs KHUAKOCTHIO U Ta30M.

3. CooOmaronirecs: CoCy/Ibl.

4. T'mapaBnudeckuil nmpecc.

5. TlposiBinenue neiicTBus aTMOCGHEPHOTO AaBICHUS.

6. 3aBHCHMOCTbH BBITAIKUBAIOIICH CUIIBI OT 00bEMa OTPYKEHHON YaCcTH Tella U TNIOTHOCTH JKUIKOCTH.

7. PaBEHCTBO BBITAJKHUBAIONIEH CHUJIBI BECY BHITECHEHHOM YKHIKOCTH.

8. VYcrnoBwue maBaHus Tell: TUTABAHHUE WM MTOTPYKEHUE TET B 3aBUCHMOCTH OT COOTHOIIICHHUS TUIOTHOCTEH TeJla M JKUIKOCTH.

Jlabopamopmuvie pabomul u onvimol.

1.

HccnegoBaHue 3aBUCUMOCTH Beca Tella B BOJIE OT 00BEMa HOpr)KéHHOfI B XXUJAKOCTBb 4aCTH TCJIa.



2. OrmpeneneHre BHITAIKUBAIOIICH CHIIBI, ICUCTBYIOIICH HA TEJO, MOTPYKEHHOE B )KUJIKOCTD.
IIpoBepka HE3aBUCUMOCTH BBITAIIKUBAIOIEH CHIIbI, JEHCTBYIOLIEH HA TEJIO B )KUJIKOCTH, OT MACCHI TEJA.
4. OmpITbl, IEMOHCTPUPYIOIINE 3aBUCHMOCTb BBITAIKMBAIOLICH CHIIBI, EHCTBYIOIIEH HA TEIO B JKUIKOCTH, OT 00bEMa MOTPYKEHHOU B
KUJKOCTb YaCTHU TeJIa U OT INIOTHOCTH JKUJKOCTH.
5. KonctpynpoBaHue apeomeTpa Wil KOHCTPYUPOBAHUE JIOJKHU U ONpesieieHue e€ Ipy3010/bEMHOCTH.
PabGora u MOIIHOCTH. DHeEpIrHUS.
Mexanuueckast pabota. MOITHOCTb.

w

IIpocTbie MexaHM3MBI: pblyar, OJIOK, HaKJIOHHAsA II0CKOCTh. [IpaBuio paBHOBecus pwlyara. [IpumeHeHue npaBuiia paBHOBECHs pblyara K
010Ky. «3050T0€ IIpaBuIo» MexaHuku. Koapduunent nonesnoro aeictus (nanee — KIIJ1) npocteix MmexanusmoBs. [IpocTbie MexaHU3MBI B OBITY
U TEXHUKE.

Mexanunueckas 3Heprus. Kunernueckas u noteHuuanbHas sHeprus. [IpeBpaieHre o1HOTo BUJIa MEXaHUYECKON SHEPruu B Apyroil. 3akoH
COXPAHEHHUS SHEPTUU B MEXAHUKE.

Hemoncmpayuu.

1. Tlpumepsl NpOCTHIX MEXAaHU3MOB.

Jlabopamopuvie pabomsl u onvimol.

1. Onpenenenue paboThl CHIIbI TPEHUS P PABHOMEPHOM JIBUKEHUU Teja [0 TOPU30HTAIbHON ITOBEPXHOCTH.

2. UccnenoBanue ycinoBHi paBHOBECHS pblyara.

3. Usmepenne KIIJ] HakIOHHOH MIOCKOCTH.

4. WV3yudeHue 3aKOHA COXPaHEHUSI MEXAHUYECKOU SHEPTUU.

8 KIIACC
TenjioBble ABJIEHUS.

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOpHUU CTpOeHHUs BelecTBa. Macca M pa3mMepbl aTOMOB U MOJIEKYJ. OTBITHI,
MOJTBEPKIAFOIIME OCHOBHBIE MOJ0KEHUS MOJIEKYJIIPHOKUHETHYECKON TEOPHH.

Mopnenu TBEPIOTO, KUIKOTO U Ta3000pa3HOro cOCTOsHUMN BemiecTBa. Kpucrammuueckue u amopdueie Tena. OObsICHEHNE CBOMCTB Ta3oB,
KUIKOCTEH M TBEPABIX TEA HA OCHOBE IOJOKEHHM MOJIEKYISPHO-KUHETUYECKOW Teopuu. CMauMBaHUE U KaNWUISIPHBIC SIBICHUS. TeraoBoe
pacIIUpEeHHE U CKATHE.

Temneparypa. CBsi3b TeMIIEpaTyphl CO CKOPOCTHIO TEIJIOBOTO JABMIKEHUS YacTull. BHyTpenHnsis sHeprus. CriocoObl N3MEHEHHsI BHYTPEHHEH
SHEPTHUU: TEIUIoNepeaaua U CoBepIIeHue padoThl. BHbI Terionepenayu: TemIONpPOBOHOCTD, KOHBEKIINS, U3TyUCHHE.



KonnyecTBo TemmoTel. YnaenbHas TEMIOEMKOCTh BEIIECTBa. TermiIooOMEH M TEIUIOBOE paBHOBECHE. YpaBHEHHE TEIUIOBOTO OalaHca.
[InaBneHve u OTBepAcBaHUE KPUCTAIMYECKHX BEIICCTB. YJIENbHAs TEIUIOTa IUIaBieHus. [lapooOpasoBaHue W KoHAeHcanus. Vcmapenwue.
Kunenue. Y nenpHas Temnora napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHSI OT aTMOC(HEPHOTO JaBJICHUS.

BrnaxnocTs Bo3ayxa.

DHeprus TOIUMBA. Y IebHAas TEII0Ta CTOPaHuUsl.

[Ipunnumne: padote! TermoBeix aeurateneit KI1/] remnoBoro aqeuratesns. TemmoBble IBUTaTeIu U 3alIUTa OKPYKAIOLIEH CPe/Ibl.

3aKOH COXpaHEHUs U MPEBPAILCHHS SPHEPTUHU B TEIJIOBBIX IIPOLIECCaX.

Jemoncmpavyuu.

Hab6mronenne 6poyHOBCKOTO JBHYKEHUS.
Ha6monenue nuddysum.
HaGiroteHne SBICHUI CMAaYMBAHWS M KAAJUTSIPHBIX SBJICHUM.
Hab6mronenue TeniaoBoro pacuimpeHus Tel.
N3menenue naBiaeHus ra3a mpu K3MEHEHHH 00bEMa M HArpEeBaHUM WJI OXJIAXKICHHH.
[IpaBuna u3zmepeHus TeMIepaTypsl.
Bupael Terionepenayu.
Oxtak/IeHre Mpu COBEPIIEHUU PaOOTHI.
HarpeBanue nipu coBepiieHuH padOThl BHEIITHUMU CHUIIAMH.
. CpaBHEeHUE TEIIOEMKOCTEN pa3IMYHbIX BEILIECTB.
. Habmronenne kumeHmus.
. HaGmronenne mocTostHCTBA TEMIIEPATYPhI MPH TUTABICHUH.
13. Monenu TEIIOBLIX ABUTATENEH.
Jlabopamopmuwvie padbomol u onvimol.
OMBITHI 110 OOHAPYKEHUIO ICUCTBUS CUJT MOJIEKYJISIPHOTO MPUTSKEHHUS.
OnpIThI 10 BRIPAIIMBAHUIO KPUCTANIOB IOBAPEHHOW COJIM WIIM caxapa.
OnbITHI 1O HAOTIOEHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBleHUs BO3ayXa B OaJUIOHE MITIPHIIA.
OMBITHL, JEMOHCTPUPYIOIINE 3aBUCUMOCTb JIaBJICHUS BO3AyXa OT €ro 00bEMa M HAarPEBAHMSI WITH OXJIAXKICHUSI.
[TpoBepka rumoTe3sl IMHEHHON 3aBUCUMOCTH JITTUHBI CTOJIOWKA KUJAKOCTH B TEPMOMETPHUIECKOM TPyOKE OT TeMIIepaTyphl.
Habmoienne n3MeHeHus: BHYTPEHHEH SHEPTUU Tella B pe3ysibTare Teruionepeaayn U paboThl BHEIIHUX CHIL.
HccnenoBanue siBieHUs TEIUIO0OOMEHA IPU CMEIIMBAHUH XOJIOIHOM U TOpsiYel BOBI.

CoNOR~LODdDPE
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9. OmnpeneneHue KOIUYECTBA TEMJIOTHI, OIYYEHHOIO BOJION IIPU TEMJIOOOMEHE ¢ HArpeThIM METAJUINYECKUM LIMIINHAPOM.

10. Onpenenenue yaenpHON TETNIOEMKOCTH BEIIECTBA.

11. ViccnenoBanue rnpoiiecca HCHapeHHUs..

12. OnpeneneHre OTHOCUTENIBHON BIaXKHOCTH BO3/lyXa.

13. Onpenenenue yaenbHON TEMIOTHI MJIaBJICHUS JIbJA.

DJIeKTpUYecKHe 1 MATHUTHBIE SIBJICHUS.

Onektpuzanusi Ten. JIBa poja 3iIeKTpUUECKUX 3apsyioB. B3aumopeiicTBue 3apsikeHHbIX Tel. 3akoH KysnoHa (3aBUCHMOCTH CHIIBI
B3aUMOJICHCTBUS 3aPSHKEHHBIX TEJ OT BEJIMUYUHBI 3apsAI0B U PACCTOSHUS MEX/1y TEIaMu).

Onexrpudeckoe nose. HanpsyxEHHOCT asiekTpryeckoro nois. [IpyuHuun cynepno3uiuy 31eKTpUUecKux moJieil (Ha KaueCTBEHHOM YPOBHE).

Hocurenu snexTpuueckux 3apsaioB. DJeMEHTapHbIM anekTpuyeckuil 3apsana. Crpoenue atoma. [IpOBOIHUKM W JIHMAJIEKTPUKU. 3aKOH
COXPAHEHHUS NEKTPUUYECKOTO 3apsa.

DNEeKTpUYECKU TOK. YCJIOBUS CYLIECTBOBAHUS 3JIEKTPUUECKOro TOKa. MICTOUHMKHU MOCTOSHHOTO TOKa. JleWCTBUS 3JEKTPUYECKOTO TOKa
(TerioBoe, XUMUYECKOE, MarHUTHOE). DJIEKTPUUECKUH TOK B )KUIKOCTAX U rasax.

Onextpuueckas uenb. Cuna Toka. DieKTpudeckoe HampsbkeHue. ConpoTHBIEHUE NMPOBOJHUKA. Y IEJIbHOE CONPOTHUBIIEHUE BEIIECTBA.
3axon Oma a1 yuactka nenu. [locnenoBarensHoe U napayieabHOE COETUHEHUE IPOBOIHUKOB.

PaboTa 1 MOIIHOCTB 3NIeKTpUUYEcKOro Toka. 3akoH Jlxoynsa—JleHna. DiekTpuuecKue ey U NOTPeOUTENH IEKTPUUECKON SHEPIUU B OBITY.
KopoTtkoe 3ambikaHue.

ITocTosiHHBIE MarHUTHI. B3auMoielicTBUE MOCTOSHHBIX MAarHUTOB. MaruuTHoe noje. MarauTHoe nose 3eMiu U €ro 3Ha4YeHUe JUIsl )KU3HU
Ha 3emie. OnbIT OpcTena. MarHuTHOE MoJie 3IEKTPUUECKOro Toka. I[IpumMeHeHne 1eKTpoMarHuToB B TeXHHKE. JleficTBie MarHUTHOTO MOJISl Ha
MIPOBOJHMK C TOKOM. DJIEKTPOJIBUraTellb IOCTOSSHHOTO TOKA. Vcronbp30BaHue 37€KTPOABUTATENEH B TEXHUUECKUX YCTPOMCTBAX U HA TPAHCIIOPTE.

OmnbiTel @apanes. SBnenue snexTpoMarHUTHOM mHAYKIUH. [IpaBuno Jlenna. Dnekrporeneparop. CrnocoObl MOMy4YeHUs IIEKTPUUECKON
SHEpPIruu. DNEKTPOCTAHLUU Ha BO30OHOBIISIEMbIX UCTOUHUKAX SHEPIHH.

Jemoncmpayuu.
DneKkTpu3aius Tel.
JIBa poza JIEKTPUYECKUX 3apsI0B U B3aUMOJECHCTBHUE 3apsyKEHHBIX TEIl.
YCTpOUCTBO U IEUCTBUE IIEKTPOCKOIIA.
DneKkTpocTaTU4ecKas NHIYKIHUS.
3aKOH COXpaHEHUS SIEKTPUUECKUX 3apsI/I0B.
IIpoBOAHMKY M TUAIEKTPUKH.
MonenpoBaHue CUIIOBBIX JIMHUH 3JIEKTPUYECKOTO MOJIS.

NoakowdE



8. VICcTOYHMKM MOCTOSIHHOTO TOKA.

9. JleHcTBUS 2NIEKTPUIECKOTO TOKA.

10. DieKTpUYEeCKUil TOK B KHUIKOCTH.

11. T"a30BBIii pa3ps.

12. Izamepenune ChiIbl TOKa aMIIEPMETPOM.

13. M3mepenue 31eKTPUIECKOTO HAPSHKEHHS BOJIBTMETPOM.

14. Peoctat u Mara3uH CONpPOTUBJICHUH.

15. B3zaumoseiicTBrUE MOCTOSIHHBIX MAarHUTOB.

16. MoaenupoBaHue HEBO3MOKHOCTH pa3fiesieHus IOJI0COB MarHuTa.

17. MopenupoBaHre MarHUTHBIX TIOJICH MTOCTOSTHHBIX MAarHUTOB.

18. OmeiT Dpcrena.

19. MarauTtHoe noJje Toka. JIeKTPOMarHur.

20. JleficTBME MAarHUTHOTO TOJISI HA TPOBOJAHUK C TOKOM.

21. DnexTpoaABHUTaTeNh MOCTOSHHOTO TOKA.

22. ViccnenoBaHue SIBJICHHSI SJICKTPOMAarHUTHON HHTYKITUH.

23. OnbrTer Dapanest.

24. 3aBUCUMOCTb HaIIPaBJICHUS WHAYKIIMOHHOTO TOKA OT YCJIOBHM €r0 BO3HUKHOBEHHS.

25. DneKkTporeHepaTrop MOCTOSHHOTO TOKA.

Jlabopamopuvie pabomsl u onsimol.

OnBITHI 10 HAOJIOICHHUIO SJICKTPU3AIUH Tl HHIYKITUEH U PH CONTPUKOCHOBEHUH.

HccnenoBanue neHCTBUS 2IEKTPUIECKOTO MO HA IPOBOJIHUKH U JUDIIEKTPUKH.

COopka u mpoBepKa padOoThI TEKTPHUUECKOH IETH MTOCTOSHHOTO TOKA.

W3mepenune u peryInpoBaHne CHITBI TOKA.

W3mepenue u peryimpoBaHue HAMIPSHKCHHUS.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA, UAYIIETO YEPEe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HANIPSHKEHUS Ha PE3UCTOpE.
OnBITHI, AEMOHCTPUPYIOIIUE 3aBUCHMOCTh 3JEKTPUUECKOTO COMPOTHBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IJIOUIAAU TMOMNEPEYHOTO
CeUeHHsI ¥ MaTepHaa.

8. TIpoBepka mpaBmiia CI0XKEHHS HAPSHKSHUH TIPH MTOCIIEOBATEILHOM COSTMHEHHUH JIBYX PE3UCTOPOB.
9. Tlpomepka mpaBuia Jisl CUITBI TOKA MPY NapauIeTbHOM COSTMHEHUHN PE3UCTOPOB.

10. Onpenenenune pabOTHI AMEKTPUUECKOTO TOKA, UAYIIETO Yepe3 PE3UCTOP.

NoakowdE



11.
12.
13.
14.
15.
16.
17.

18.
19.
20.
21.

OrnpeneneHre MOITHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEIIEMON HA PE3UCTOPE.

HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 JJAMIIOUKY, OT HANpPsKEHUS Ha HEH.

Onpenenenne KII/] narpeBarens.

HccnegoBanue MarHUTHOTO B3aUMOJIEHCTBHSI IOCTOSIHHBIX MAarHUTOB.

N3ydyeHre MarHuTHOTO TOJISl HOCTOSIHHBIX MAarHUTOB MPU UX OObEIMHEHUH U Pa3/ICIICHUH.

HccnenoBanue 1eHCTBUS JIEKTPUUYECKOTO TOKA HA MArHUTHYIO CTPEJIKY.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTD CHUJIbI B3aUMOJECHCTBHUS KaTyIIKU ¢ TOKOM M MarHuTa OT CHJIbl TOKA M HaIlpaBJIEHUS TOKa B
KaTyLIKe.

N3yuenne neicTBUS MArHUTHOTO IOJISI HA IPOBOJAHUK C TOKOM.

KoHncTpynpoBanue 1 usyueHue padoThl FIEKTPOABUTATENSL.

N3smepenne KIIJ[ asmekTpoaBUraTenbHONM YCTAHOBKH.

OnbIThl 1O MCCIEIOBAHUIO SIBJICHUSA JJIEKTPOMArHUTHOM WHIAYKLUMHU: HCCIEAOBAaHUE WM3MEHEHWI 3HAY€HUs W HallpaBJCHUs
WHJYKIHOHHOTO TOKA.

9 KJIACC
Mexann4yeckue siBJI€HHS.

Mexannueckoe nBrmxkeHue. MarepuanbHas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTb MEXaHMYECKOIO JBMKEHUs. PaBHOMepHOe
pSIMOJUHENHOE IBMXKEeHHE. HepaBHOMepHOe mpsAMonMHENWHOe nABMKeHHEe. CpenHssi ¥ MIHOBEHHas CKOPOCTh Tejla IPpU HEPAaBHOMEPHOM
JIBUKECHHH.

VYckopenue. PaBHoyckopeHHOE npsiMonHeHOe BkeHne. CBoOoHOE manenne. OnbITel [anues.

PaBHOMepHOE aBWXKEHHME MO OKpyxkHOCTH. Ilepuox u uactota oOpamenusi. JluneitHas u yrjoBas ckopocTH. LleHTpocTpemuTenbHoe
YCKOpEHHUE.

[Iepse1it 3akoH HeroTona. Bropoit 3akon Hertorona. Tperuit 3akon Herorona. [Ipuanmn cynepnosunnu cui.

Cuna ynpyroctu. 3akoH ['yka. Cuia TpeHus: cujia TPEHHs CKOJIbKEHMsI, CHUila TPEHUSI TOKOS, IPYTUe BUIbI TPEHUSI.

Cuna TsKeCTH M 3aKOH BCEMHUPHOIO TATOTEHHUS. YCKOpeHue cBoOojnHoro majeHus. [IBmwxenue muiaHer Bokpyr Cousnna. IlepBas
KocMU4YecKasi CKopocTb. HeBecoMOCTh U meperpys3kH.

PaBHOBecue marepuanbHON TOUKH. AOCOIIOTHO TBEpHOe Teno. PaBHOBecue TBEPIOro Tena C 3aKpEIUIEHHON OChIO BpaimieHus. MoMeHT

cwibl. L{eHTp TspKecTH.
Nmnynec Tena. 3menenne nmnynbca. MMnynbsc cuiibl. 3aKOH COXpaHEHUs UMITYJIbca. PEakTHBHOE IBUJKEHUE.



Mexannueckas paboTa 1 MOIIHOCTb. PaboTa cuil TskecTH, ynpyroctu, TpeHus. CBs3p sHepruu U pabotsl. [loTeHnnanbHas sHeprus Tena,
IIOAHATOrO HAJl IOBEPXHOCTHIO 3eMiIM. IloTeHIManbHas dHeprus cxkarou npykuHbl. Kunertndeckas sHeprus. Teopema 0 KHUHETUYECKOM YHEPTHH.
3aKOH COXpaHEHMSI MEXaHUYECKON IHEPIUH.

Jemoncmpayuu.

HabnroneHne MexaHMUYeCKOro ABMKEHHsI TeJla OTHOCUTENBHO PA3HbIX TeJl OTCUETA.

CpaBHeHHE MyTeN U TPACKTOPUIl IBUKEHUS OJJTHOTO U TOT'O K€ TEJIa OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
N3mepenne CKOpoCTH U YCKOPEHUs NPSMOIMHENHOTO ABUKCHUS.

HccnenoBanue NpU3HAKOB PABHOYCKOPEHHOT'O IBHKEHUS.

HaGnroneHue 1BuXeHUs Tela 110 OKPYKHOCTH.

o0k wbhkE

Habnronenne MexaHNYeCKuX sIBIICHUH, TPOUCXOIAIINX B cUcTeMe oTcuéTa «Temexkay npu e€ paBHOMEPHOM M YCKOPEHHOM JBHKEHUH
OTHOCHUTENIbHO KaOUHeTa (PU3UKHU.

7. 3aBHUCHMOCTb YCKOPEHHS TeJla OT MACChl Tea U ACHCTBYIOIIECH Ha HETO CUIIBI.

8. HalGnrogenue paBeHCTBA CUJI IIPU B3aUMOICHCTBUU TEI.

9. H3meHneHwue Beca Tena MpHU yCKOPEHHOM JBMKEHUH.

10. [lepenaya uMITybCca MpH B3aMMOICHCTBHUH TEIL.

11. TIpeoOpa3oBanHus SHEPTUU TIPU B3AaUMOJICHCTBUH TE.

12. CoxpaHeHue uMIysbca Mpu HEYIPYroM B3auMOACHCTBHH.

13. CoxpaHenue UMITyabCca MpHU aOCOJIIOTHO YIIPYTOM B3aUMOJEHCTBUN.

14. HabmoieHre peakTHBHOTO JBUKCHUSI.

15. CoxpaHeHne MEXaHUYECKON SHEPruu Npu CBOOOAHOM Ma/IeHUN.

16. CoxpaHeHue MeXaHUYECKON HEPTUH MPU JBMXKEHUH TeJla MO IeHCTBUEM NPYKUHBI.

Jlabopamopmuwvie padbomol u onvimol.

KoHncTpynpoBanue Tpakrta A pa3roHa U JalbHEUIIEro paBHOMEPHOT'O JIBH)KEHUS [IapuKa UITH TEJIEKKH.
Omnpenenenue cpeHell CKOPOCTH CKOJIbKEHUS OpycKa WK ABUKEHUS IIapUKa 110 HAaKJIOHHOM MJIO0CKOCTH.
Omnpenenenne ycKOpeHUs Tejla IPYU PAaBHOYCKOPEHHOM JIBHKEHHUH 110 HAKIIOHHOW MIJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH NPH PaBHOYCKOPEHHOM JIBM)KEHUU 0€3 HaualbHOM CKOPOCTH.
[IpoBepka runoTe3bl: €Ciy MpU PaBHOYCKOPEHHOM JBMKEHHH 0€3 HayalbHOM CKOPOCTU MYTH OTHOCATCS KakK psii HEYETHBIX YHCEN, TO
COOTBETCTBYIOIIME IPOMEXYTKHA BPEMEHH OJMHAKOBBI.

HccnenoBanue 3aBUCMMOCTH CHIIBI TPEHUS CKOJIBKEHHS OT CHJIBI HOPMAJIBHOTO J1aBJIECHUS.

Onpenenenne kodhhUIeHTa TPEHUS CKOIBKEHHSL.

arwNE

~No



8.
9.

Onpenenenne KECTKOCTU MPYKUHBI.
Omnpenenenre pabOTHI CHITBI TPEHUS MPU PABHOMEPHOM JIBIDKCHUU Tella TI0 TOPU30HTAILHOM MOBEPXHOCTH.

10. Onpenenenne pabOTHI CHIIBI YIIPYTOCTH MPH MOABEME TPy3a € UCIIOJIB30BAaHUEM HEIOIBUKHOTO U TIOJBHXKHOTO OJIOKOB.
11. V3y4enue 3akoHa COXpaHECHUS SHEPTHH.
Mexanu4yeckue KoJ1e0aHUs U BOJIHBI.
Konebarensnoe nBumxenne. OCHOBHBIE XapaKTEPUCTUKU KOJCOAHWI: MEpHOA, YacTOTa, aMIUIMTyAa. MaTeMaTWdecKuil W TpY>KUHHBIN
MasTHUKH. [IpeBpaienne sHepruu npy Kojae0aTeTbHOM ABHKECHHH.

3aryxatomue koseOanus. BeiHykneHHble koiaebanus. Pesonanc. Mexanuueckue BoHbL. CBOWCTBa MEXaHMYECKUX BOJH. [IpojonbHbIe U
MonepeyYHbIe BOJIHBIL. J[JIMHA BOJTHBI U CKOPOCTH €€ pacrpocTpaHeHus. MexaHn4eCcKHUe BOJIHBI B TBEPIIOM TeJle, CEHCMUYECKHUE BOJIHEI.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpakeHue 3ByKa. IHPpa3ByK u yIbTpa3BYK.

Jemoncmpayuu.

ok ownPE

HaGmonenune konebanuii Tl Mo AeHCTBUEM CHIIBI TSDKECTH M CHITBI YIIPYTOCTH.
HaGmonenue konebanuii rpy3a Ha HUTH M Ha MIPY>KUHE.

Habnronenne BBIHYXICHHBIX KOJeOaHUI U pe30HaHCca.

PacrnipocTpanenre npoJoabHBIX U IONEPEYHBIX BOJIH (HAa MOJIENH).

HaGmtoeHne 3aBUCUMOCTH BBICOTHI 3BYKa OT YacCTOTHI.

AKyCTHYECKHI PE30HAHC.

Jlabopamopuwvie padbomol u onvimol.

o0k wnE

7.

Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOro MasiTHUKA.

Omnpenenenre 4acToThl ¥ Mepro/ia KoiaeOaHui Npy>KUHHOTO MasiTHUKA.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIeOaHNH MOABEIICHHOTO K HUTH I'Py3a OT JUIMHbBI HUTH.

HccnenoBanue 3aBUCUMOCTH NEPHOAA KOJIEOaHNUH NPYKUHHOTO MasiTHUKA OT MacChl Ipy3a.

[IpoBepka HE3aBUCHMOCTH NepHoJIa KoJieOaHH rpy3a, MOJBEHIEHHOI0 K HUTH, OT Macchl rpysa.

OnbIThI, JEMOHCTPHUPYIOIIME 3aBUCUMOCTD IIEpro/ia KoieOaHu NPYKMHHOTO MasiTHUKA OT Macchl Ipy3a U AKECTKOCTU MPYKUHBI.
N3mepenue yckopeHust CBOOOIHOTO MaAeHUs.

DJIEKTPOMATHUTHOE I0JI€ M 3JIeKTPOMATrHUTHBIE BOJIHBI.
SHCKTPOMaFHHTHoe I10JI€C. BHCKTPOMaFHHTHHE BOJIHBI. CBOﬁCTBa SJICKTPOMAarHuTHBIX BOJIH. [Ixama SJICKTPOMArHuTHBIX
HUcnons3oBauue SJICKTPOMArHMTHBIX BOJIH JJIA COTOBOI CBS3U.
DnekTpoMarHuTHas mpupoza ceeta. CKopocTh cBeTa. BolHOBBIE CBOMCTBA CBETA.
Jemoncmpayuu.

BOJIH.



1. CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH.
2. BomHOBBIE CBOWCTBA CBETA.
Jlabopamopuvie pabomul u onvimol.
1. WM3yueHue CBONCTB 3JIEKTPOMArHUTHBIX BOJIH C MOMOIIBI0 MOOUIIBHOTO TeledoHa.
CgeToBbI€ SIBJICHUS.
JlyueBast monenb ceta. Mcrounuku cBera. [Ipsmonuneiinoe pacnpocrpaHeHue cBera. 3atMmenust Connna u Jlynel. OTpaxkeHue cBeTa.
[Tnockoe 3epkano. 3akOH OTpaKEHUs CBETA.
[Ipenomiienue cBera. 3akoH mperoMieHHUs cBera. [lomHoe BHyTpeHHee oOTpakeHue cBeTa. lcrosib30BaHME IOJTHOTO BHYTPEHHEIO
OTpPaXEHHUS B ONTHYECKUX CBETOBOJAX.
Jlunza. Xox mydeit B muH3e. OnTrdeckas cuctema doroanmnapara, MUKPOCKOIIA U TeJlecKora. [ 1a3 kak onTtudeckas cucreMa. ban3opykocTb
U 1aJIbHO30PKOCTb.
Pasnoxxenue 6enoro csera B criekTp. OnbiTel HptoToHa. CriojkeHre CeKTpaabHBIX 11BETOB. /lucnepcus ceera.
Hemoncmpayuu.
[IpssMonMHENHOE PaCIIPOCTPAHEHUE CBETA.
OTtpaxxeHue cBera.
[Tonydenue n300pakeHuii B MIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKaiax.
[Ipenomnienue cBeTa.
OnTruyeckuii CBETOBO/I.
Xon nydeit B cobuparouieit JuH3e.
Xox JIydel B pacCenBaroOLIeH JIMH3E.
[Tonydenue n300pakeHuii ¢ TOMOIIBIO JINH3.
. Ilpunnun peiictBus oToamnmapara, MUKPOCKOIA U TEIECKOTA.
10. Mopuens Tmasa.
11. PaznoskeHue 6€0Tro CBETa B CIIEKTP.
12. Tlony4yenue 6enoro cBeTa Mpu CI0KEHUU CBETa Pa3HBIX 1[BETOB.
Jlabopamopmuvie pabomul u onvimol.
1. HUccnenoBanue 3aBUCUMOCTH yTila OTPaKEHUSI CBETOBOI'O JIyda OT yIJia MaJeHus.
2. VI3ydeHue XapaKTEPUCTUK N300paKECHHS MPEAMETA B TUIOCKOM 3epKajle.
3. HccnenoBaHue 3aBUCUMOCTH yTJia MPEIOMIICHHS CBETOBOTO JIyda OT yIiia MaJIeHusl Ha TPAHHIIE «BO3AYX—CTEKIION.
4. TlomyueHue n300paskeHUN C MOMOIILI0 COOUPAIOIICH JTMH3BI.

CoNOAR~LNE



5. Ompenenenue POKYCHOTO PACCTOSIHUS M ONITHYECKOU CHUITBI COOMPAFOIICH JIMH3BI.
6. ONBITHI IO Pa3JIOKEHUIO OEJIOTO CBETA B CIIEKTP.
7. OnBITHI IO BOCTIPUATHIO [[BETA MTPEIMETOB MPU MX HAOIIOICHUH Yepe3 IIBETOBBIC (PHIIBTPHI.
KBaHTOBBIC AABJICHUS.
OmnbiTel Pesepdopna u mnnanerapHas mozens aroma. Mogens atoma bopa. Mcenmyckanue u morjomieHue cBera aToMOM. KBaHTBI
JInHelyaTele CIIEKTPBI.
PagnoaktuBHOCTh. Anb(da, Oera- W ramma-uzinydeHus. CtpoeHue aTtoMHOro siapa. HykimoHHass Mozaenb aTOMHOro sapa. M30Tormbl.
PanuoaxktuBHble npeBpamienus. [lepuos nonypacnana aTOMHBIX SA€Ep.
SnepHsble peakyy. 3aKOHbI COXPAHEHUS 3apsAJ0BOI0 U MACCOBOT'O YUCEN. DHEPIUs CBA3U aTOMHBIX siep. CBsA3b MacChl M dHepruu. Peakuun
cuHTe3a U Jenenud anep. Mcrounuku sneprun ConHua u 3BE37.
SAnepHas sHepreTuka. JleMcTBUS palMOAKTUBHBIX U3JIy4€HUHN Ha )KUBBIE OPTaHU3MBI.
Hemoncmpayuu.
CrieKTphl U3IydeHUs U MOTJIOIIEHUS.
CrieKTphl pa3avyuHbIX I'a30B.
CrnexTp Bomopo/ia.
Habmtonenue TpekoB B kamepe BuibcoHa.
PaGora cuérurka HOHU3UPYIOMINUX U3TYyUCHHH.

ok wdPE

Perucrpanus usnydeHus IpUPOIHBIX MUHEPAIOB U MTPOJIYKTOB.

Jlabopamopuvie pabomsl u onsimol.

1. HaOnroseHue CIUIONIHBIX M IMHEHYATHIX CIIEKTPOB U3ITYICHUSI.

2. HccrnenoBaHue TPEKOB: U3MEPEHUE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY ITyTH (110 oTorpadusm).

3. H3mepeHue paaroakTUBHOTO (OHA.

IToBTOpHTE/ILHO-000011IAKO LU MOLYTb.

[ToBTOpHUTENBHO-0000IIAIONINI  MOIYAb TpPEIHAa3HAYeH JUIsl CHUCTEMAaTH3alid W OO0OOIIEHHS MPEIMETHOTO COJEpPKaHUS M OIbITa
NesTeNbHOCTH, TPUOOPETEHHOTO MPU M3YYEHUHU BCEro Kypca (pU3MKH, a Takke JJIS MOATOTOBKU K OCHOBHOMY IOCYJapCTBEHHOMY 3K3aMEHY IO
¢buzuke a1 00y4aroUIMXCsl, BHIOPABIINX 3TOT Y4eOHBIN MpeaMET.

[lpr wm3ydeHWHW NTAHHOTO MOMYJS PEATH3YIOTCS W CHCTEMATHU3UPYIOTCS BHIBI JEATETBHOCTH, HAa OCHOBE KOTOPBIX OO0ECIIeYHBACTCS
TOCTIDKEHHE TIPEJMETHBIX M METalpPeIMETHBIX IUIAHUPYEMBIX pe3yJabTaToB OOydeHHs, (OpPMHPYETCS €CTeCTBEHHOHAYYHAas TPaMOTHOCTH:
OCBOCHHE HAYYHBIX METOJIOB HCCIICZOBAHUS SIBICHUI MPUPOJAbI U TEXHUKHU, OBIAJIEHUE YMEHHUSAMHU OOBICHATH (PU3NUYECKHE SBICHUS, IPUMEHSISA
MOJTy4YeHHbIE 3HAHUS, peliaTh 3a/1a4d, B TOM YHUCIIE KAaUeCTBEHHbIE U SKCIIEPUMEHTAJIbHBIE.



[IpuHIMNHATBEHO NEATEIbHOCTHBIA XapaKTep NAaHHOTO pasjiela pealu3yercs 3a CU4€T TOro, 4To OOydarolluecsl BBIMOJIHSIOT 3aJaHusi, B
KOTOPBIX UM IMpeJlaracTcs:

Ha OCHOBE MOJYYCHHBIX 3HAHUH paclo3HaBaThb U HAYYHO OOBSICHATH (U3MUYECKHE SBICHHS B OKPY)KAIOLIEH MPHPOJE M MOBCEIHEBHOU
KHU3HH;

HCIOJIb30BaTh HAy4YHbIE METOJIbI UCCIIEeI0OBAaHUS (PU3UYECKUX SIBICHUN, B TOM YMCIIE JJIS MPOBEPKHU TUIIOTE3 U MOTYYCHUS TEOPETHUYECKHUX
BBIBOJIOB;

OOBSICHATH HAayuyHbIE OCHOBBI HambOoJiee BAKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJOTHH, HampUMep, MPAaKTUYECKOrO HCIOJIb30BaHUS
Pa3IMYHBIX HCTOYHUKOB YHEPIrUU HA OCHOBE 3aKOHA ITPEBPAIICHHS U COXPAHEHUS BCEX U3BECTHBIX BUJOB YHEPTHUU.

Kaxnas w3 Tem naHHOro MOZyJs BKIIIOYAeT SKCIEPUMEHTAIIbHOE HCCeloBaHue o0oOmaroniero xapakrepa. Moaynb 3aBepliaercs
MIPOBEICHUEM TUArHOCTUYECKON U OLIEHOYHOH paboThI 32 KypC OCHOBHOTO OOIIEr0 00pa3oBaHMS.

IIpoBepsiemble TpeOGOBaHMS K pe3y/ibTAaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTe/ibHOI NporpamMmal (7 Kjace)

nponﬁ)(;ﬁmoro IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOI 00pa30BaTe/JbHOI NPOrpaMMbl
pesyabTaTa OCHOBHOI0 00111er0 00pa30BaHUsA
1.1 UCIOJIb30BaTh U3YUYEHHBIC MOHATHS
1.2 pas3iinviaTh ABJICHUS 11O OIMMMCAHUIO UX XAPAKTCPHBIX CBOWCTB ¥ Ha OCHOBE OIIBITOB, ACMOHCTPHUPYIOIIUX TAHHOC (1)I/ISI/I‘I€CKO€

SABJICHUC

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (U3MUECKUX SBJICHUN B OKPYXAIOIEM MUpPE, B TOM UYHuclie (PU3MUECKUE SBICHHS B
1.3 MpUPOJE, MPU 3TOM IMEPEBOAUTH IMPAKTUYECKYIO 337ayy B Y4eOHYIO, BBIIEIATH CYIIECTBEHHbBIE CBOWMCTBA (IPU3HAKH)
(bU3NYECKUX SIBICHUH

OINMCHIBATh HM3YyYEHHbIE CBOWCTBA Ted M (U3UYECKUE SBJICHUS, HUCMONb3YysS (PU3MUECKUE BEJIWYMHBI, NPH OMUCAHUU
14 MIPaBWJIbHO TPAKTOBaTh (PU3UYECKHUI CMBICI MCIOIb3YEMbIX BEJIMUYHMH, UX 0003HAUEHUS U €AMHUIIBI (PU3NYECKUX BEIUYUH,
' HaXoAuTh (OPMYJIbl, CBS3bIBAIOIIME JIAHHYIO (HU3UYECKYIO0 BEJIUYMHY C JPYITMMHU BEJIWYMHAMH, CTPOUTH TIpaduKu
M3Y4YEHHBIX 3aBUCUMOCTEN (U3NYECKUX BETUUHH

15 XapaKTECpPU3oBaTh CBOMCTBA TECII, @HSHHGCKI/IG SABJICHUSA W HPOLUECCHI, MCIIOJIb3ysA M3YYCHHBIC 3aKOHBI, IIPpU 3TOM [daBaTb
. CJIOBCCHYHO (I)OpMy.HI/IpOBKy 3aKOHA U 3alIMCbIBATh €ro MaTCMATHYCCKOC BBIPAKCHUC

OOBSICHATh (DU3MUECKUE SIBIICHUS, MPOILECChl M CBOWCTBA Tel, B TOM YHUCIE U B KOHTEKCTE CUTYyallMid MPAKTUKO-
1.6 OPUEHTUPOBAHHOTO XapakTepa: BBIABIATh MPUYMHHO-CIEIACTBEHHBIE CBS3U, CTPOUTH OOBACHEHHWE M3 | — 2 JIOTHYECKHUX
I1aroB ¢ onopoif Ha | — 2 U3y4eHHBIX CBOMCTBA (PM3NYECKUX SABIECHUHN, PU3NUIECKIX 3aKOHA WA 3aKOHOMEPHOCTH




1.7

1.8

1.9

1.10

1.11

pemarh pacy€THble 3aqaun B 1 — 2 MEHCTBHUS, HCIIONB3YS 3aKOHBI U ()OPMYIIBI, CBS3BIBAIOIINE (PU3NICCKHAE BEIMYUHBI: HA
OCHOBE aHallM3a YCIIOBUsS 3aJlaydl 3alMChIBaTh KPATKOE YCJIOBUE, TOJCTABIATH (PU3UYECKHE BEIUYUHBI B (HOPMYIBI H
MPOBOJIUTh PACYEThI, HAXOAUTh CIIPABOYHBIC JIaHHBIC, HEOOXOJWMBIC UIS PEIICHUsS 33aJad, OICHWBATh PEaTMCTUYHOCTD
MOJIY9eHHOUW (PU3UIECKON BETHUNHBI

pacmo3HaBaTh MPOOJIEMBbI, KOTOPhIE MOXHO PEIIMTh MPU MOMOIIM (PU3NYSCKUX METOAOB, B ONMUCAHUM HCCICIOBAHUS
BBIICTISITH TIPOBEpsieMOe MPEeIoyioKeHne (TUIoTe3y), pa3inyaTh U UHTEPIPETUPOBATDH MOJYUYEHHBIH pe3ylbTaT, HAXOAUTh
OIIHUOKH B XOJI€ OTIbITA, I€TATh BHIBOBI IO €0 Pe3yJbTaTaM

MIPOBOMTH ONBITHI 110 HAOTIOACHUIO (PU3NYCCKUX SBICHUHN WM (U3MUECKUX CBOWCTB TeIll: (DOPMYIHPOBATH MPOBEPSICMBIE
MIPEIOJIOKEHNSI, COOMPATh YCTAHOBKY U3 MIPEIOKEHHOr0 00OpyHOBaHUS, 3alHMCBIBATh XOJ OINbITa U (OPMYIUPOBATH
BBIBOJIbI

BBINOJIHATH MPSAMbIE U3MEPEHUS C UCIIOIb30BAHNEM aHAIOTOBBIX U LHU(PPOBBIX MPUOOPOB, 3aMUCHIBATh MIOKA3aHUS IPUOOPOB
¢ Y4€TOM 3aJjaHHON aOCOIIOTHON NOTPELIHOCTH U3MEPEHUM

MIPOBOJIUTH MCCIIEIOBAHNE 3aBUCUMOCTH OJJHON (PU3NYECKON BEJIMYHHBI OT APYTOM C UCIIOIB30BAHUEM MPSMBIX H3MEPEHHIA,
y4acTBOBaTh B IUIAHUPOBAaHMM YYEOHOTO HCCIEIOBaHUs, COOUpPATh YCTAHOBKY U BBINOJHATH H3MEPEHUs, CIenys
NPEUIOKEHHOMY ITUIaHy, (UKCHpOBaTh pe3ynbTaThl MOJYYCHHOW 3aBUCHUMOCTH (U3MYECKUX BEIUYMH B BHUJE
IPEUIOKEHHBIX TAOJIUIl U TPaQUKOB, A€TIaTh BEIBOBI 10 Pe3yJIbTaTaM MCCIIEI0BaHMS

1.12
1.13

1.14

1.15

IIpOBOAUTL KOCBCHHBLIC HW3MCPCHUS (1)I/ISI/I‘ICCKI/IX BCJIIMYHH, CJICAYA npezmoxceHHoﬁ HUHCTPYKIMU: TIpHU BBIIIOJIHCHUA
H3M€p€HHI>i CO6I/IpaTI: OKCIICPUMCHTAJIBHYIO YCTAHOBKY U BBIYUCIIATH 3HAYCHUC HCKOMOM BEITUUNHEI

coOJTr0/1aTh MpaBUiia TEXHUKK O€30MaCHOCTH MpU paboTe ¢ 1abopaTopHbIM 000PYI0BAHHEM

YKa3bIBaTh MPUHIUIIBI IEHCTBUS MPUOOPOB U TEXHUUECKUX YCTPOMCTB, XapaKTepU30BaTh MIPUHLMUIIBI AEHCTBUS N3YUYEHHBIX
pUOOPOB M TEXHUUYECKUX YCTPOMCTB C MOMOIIbIO MX OMHUCAHUS, MCIIONB3Ys 3HAHUS O CBOWCTBAX (PM3NYECKUX SIBICHUH U
HE0OXOaUMBbIe (PU3NYECKHUE 3aKOHBI H 3aKOHOMEPHOCTHU

IPUBOANUTH MpPHUMEPHl (HAXOIUTh MH(MOPMALMIO O MPHUMEpax) MPAKTUUYECKOTo HCIOJIb30BaHUS (U3NYECKUX 3HAHUH B
MTOBCEIHEBHOM JKM3HM Ui o0ecrieueHus 0€30MacHOCTH MpH 0OpalleHuu ¢ MpudopaMy UM TEXHUYECKUMHU yCTPOWCTBaMHU,
COXpPaHEHMs 3/I0POBbsI U COOJIIOZCHUS HOPM SKOJIOTHYECKOT0 MOBEIEHUS B OKPYKAIOLIEH cpene

1.16

OCYILIECTBIATH OTOOpP UCTOYHUKOB MH(POPMALIMHU B ceT MIHTEpHET B COOTBETCTBHM C 33JaHHBIM MOUCKOBBIM 3allpOCOM, Ha
OCHOBE HMEIOIUXCSI 3HAHUN U MyTEM CpPaBHEHUS PA3IMYHBIX MCTOYHUKOB BBIACNATH HHPOPMAINIO, KOTOpas SBISETCS
POTHUBOPEYNBON MIIM MOXKET ObITh HEJOCTOBEPHOM

1.17

UCTOJb30BaTh TPU BBIIOJHEHUH Y4YEOHBIX 3a/JaHUNl HAayYHOIOMYJSAPHYIO JIUTEPaTypy (U3HYECKOrO CoJepiKaHus,
CIpaBOYHbIE MaTepHalibl, pecypcbl ceTd VHTepHeT, BiajgeTh MpUEMaMHM KOHCIEKTUPOBAaHHUS TEKCTa, MpeoOpa3zoBaHUs
uHpOpMaIUU U3 OJJHON 3HAKOBOM CHCTEMBI B IPYTYIO




co3/1aBaTb COOCTBEHHBIE KpaTKUE NIHCbMEHHbIE M YCTHBIE COOOIIEHHS Ha OCHOBE 2 — 3 HMCTOYHHUKOB HH(OpMaLUU
($U3NIECKOTO COAepKAHUSA, B TOM YHCJE IMYOJUYHO JAeaTh KpPaTKUE COOOLICHHS O pe3yibTaTraX MPOEKTOB WM Y4eOHBIX

1.18 . . o
UCCIIEIOBaHMM, MPU 3TOM TIPaMOTHO HCIIOJIB30BATh HM3YyYEHHBIM MOHATHHHBINA ammaparT Kypca (U3UMKH, COMPOBOXKIATh
BBICTYIUICHHE IIPE3CHTALIUEN
IpU BBIOJHEHUH YYEOHBIX IPOCKTOB M HCCIECIOBAHUN paclpeneisaTh OO0SM3aHHOCTH B TpYIIE B COOTBETCTBHUH C
1.19 MIOCTABJICHHBIMU 3aJ]auaMi, CIEAUTH 3a BBINOJHEHHWEM IUIaHA JEHCTBUI, aJeKBAaTHO OLIEHWBATh COOCTBEHHBIH BKJIAJa B
JESITeNIbHOCTh IPYIIIbl, BEICTPAaUBAaTh KOMMYHUKATHBHOE B3aUMO/IEHCTBUE, YUUTHIBASI MHEHUE OKPYKAIOIIHUX
IIpoBepsiemble 3jieMeHTBI cofep:kaHus (7 Kiacc)
Kon Kon
IIpoBepsiemble 31€eMEHTHI COAEPKAHUSA
pasaena 3JIEMEHTAa
®U3UKA U EE POJIb B [IO3HAHWHN OKPYXXAIOIIET'O MUPA
11 ®uszuka — Hayka o npupone. SBnenus npuponabl. Dusnyeckue SBICHHUS: MEXAHMYECKHUE, TEIUIOBBIE,
' JJIEKTPUYECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE
12 dusndeckue BenUUMHEL. M3Mepenne ¢usznueckux BennunH. Dusmueckue mpuOopsl. [IorpenrHoCTs U3MepeHui.
' MexayHapoaHasi CUCTEMA €AMHUIL
13 EcrecTBeHHOHAaY4HBI METOJ| NMO3HAHMS: HAOJIOJEHUE, MOCTAHOBKA HAYYHOT'O BOIPOCA, BBIABMKEHHE THIIOTE3,
1 AKCIIEPUMEHT 10 MPOBEPKE FMIOTE3, 00BICHEHNE HAOIIOAAEMOT0 SIBJICHHSI
1.4 Onucanue PU3NYECKUX SBICHUN C TOMOIIBIO MOJIEIIeH
[IpakTuueckue padbOTHI:
N3mepenne paccTOSHUN.
15 N3mepenne o0bEMa )KUAKOCTH U TBEPIOTO TeA.
Omnpenenenne pasmMepoB MaJIbIX TEIN.
N3mepenne reMneparypsl IpU NOMOIIHN KUIKOCTHOTO TEPMOMETPA U TaTYMKA TEMIIEPATYPbI
ITEPBOHAYAJIbHBIE CBEJIEHN I O CTPOEHMU BEIIIECTBA
21 CrpoeHue BemecTBa: aTOMbl W MOJIEKYJbl, MX pa3Mepbl. OIBITHL, JT0KA3BIBAIOIIME IHCKPETHOE CTPOEHUE
) ' BEIECTBA
29 JIBmkeHne yacTtul BemiecTBa. CBs3b CKOPOCTH ABM)KEHMSI YAcCTHI] C TeMIlepaTypoll. bpoyHOBCKoe ABHMKEHUE,
muddy3us
2.3 B3anMozeicTBre 4acTHI] BEIIECTBA: IPUTSKEHUE U OTTAJIKUBAaHUE




ArperatHble COCTOSIHHS BEIIECTBA: CTPOEHHE Tra30B, XKUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKUX) Tell.

2.4 B3anmocBsI3p MEXIy CBOWCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSIHUSX M UX aTOMHO-MOJICKYJISPHBIM
CTPOCHHEM

2.5 OcoOEHHOCTH arperaTHbIX COCTOSTHUN BOJIbI
[IpakTruyeckue padOTHI:

26 OreHka quaMeTpa aToMa METOJIOM PSAIOB (C UCIONb30BaHuEM (oTorpaduii).

OmnbITh! 10 HAOIIOIEHUIO TEIJIOBOTO PaCIIMPEHHsI ra30B.
OnbITH IO OOHAPYKEHUIO JEHCTBUS CHII MOJIEKYJISIPHOTO TIPUTSKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBUE TEJI

3.1 MexaHnueckoe JBrKeHne. PaBHOMepHOE W HepaBHOMEPHOE TBH)KEHUE

3.2 Ckopoctb. CpenHsisi CKOPOCTh ITPH HEPABHOMEPHOM JIBUKEHUU. Pacyér myTu v BpeMEeHHU JBIKEHHS

33 SIBnenne wHepuMu. 3aKOH MHEpUWH. B3amMoneicTBUe Ten Kak MPUYMHA U3MEHEHHSI CKOPOCTU JBIDKCHHS Tel.
Macca kak Mepa HHEPTHOCTH Tella

3.4 [TnoTHOCTH BeniecTBa. CBSI3b INIOTHOCTH C KOJMYECTBOM MOJIEKYII B €IMHUIE 00bEMA BellecTBa

3.5 Cuna xak XxapakTepUCTHKa B3aUMOJICHCTBUS Tell

3.6 Cuna ynpyrocta u 3akoH ['yka. I3MepeHne CHITbI ¢ TOMOIIBIO THHAMOMETpa

3.7 SABnenue TaroreHus u cuia TsokecTu. Cuia TSHKECTH Ha Ipyrux TuraHetax. Bec tena. HeBecomocTh

3.8 Cuna tpenusi. TpeHue CKONbKeHHsI U TpeHHe MOKosi. TpeHne B IpUpoe U TEXHHUKE

3.9 CrnosxeHue CHJl, HaIPaBJICHHBIX 110 OJHOW PsIMOK. PaBHOIEHCTBY OIS CHUIT
[IpakTuueckue padbOTHI:
OmnpeneneHne CKOPOCTH PaBHOMEPHOTO JIBUKEHHUs (IIApUKa B KHUJIKOCTH, MOAEITH 3JEKTPUUYECKOTO aBTOMOOMIIS U

310 tak panee). OnpeneneHue cpeaHEl CKOPOCTH CKOJIbKEHHUs Opycka WM IIapuKa MO HAKJIOHHOM IUIOCKOCTH.
Omnpenenenue MIOTHOCTH TBEPAOro Tena. OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTh pacTsikeHus (aedopmarium)
MPY>KAHBI OT TPUIOKEHHONW CHJIBbl. OTBITHI, JEMOHCTPHPYIOIINE 3aBUCHMOCTD CHJIBI TPEHUSI CKOJIBKEHHS OT Beca
TeJa ¥ XapaKTepa COMPHUKACAIOLINXCS TTOBEPXHOCTEH

311 CDI/ISI/I‘ICCKI/ICU SBJICHUS B MNPUPOJIE: MPUMEPHI JABWKEHHUS C PaA3IUYHBIMU CKOPOCTSAMHU B JKMBOM U HEXHBOM
MIPHUPOJIE, ACWCTBUE CHUIIBI TPEHHS B IPUPOJE U TEXHHUKE

3.12 TexHuyeckue ycTpoicTBa: TMHAMOMETP, MOIIUITHUKH

JIABJIEHUE TBEP/IBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1

‘ I[aBJICHI/IC TBéleOFO tena. CrocoObl YMCHBIICHUS U YBCIIMYCHUS JaBJICHUA




4.2

JlaBnenue raza. 3aBUCMMOCTD JaBJICHUA ra3a OT 00bEMa, TEMIEPaTyphl

4.3 [lepenaua naBieHus: TBEPABIMH TEIAMU, KUJKOCTSIMH U Ta3aMu. 3akoH [lackains. [ITHeBMaTn4eckne ManmHbl
44 3aBHCUMOCTh JIABJICHUSI JKUJAKOCTH OT TDiIyOuHBL. [mapocrarmyeckuii mapamokc. CooOIarommecss COCY/bl.
' I'unpaBnuueckre MEXaHU3MbI
45 AtMmocdepa 3emin u atmochepHoe naBieHue. [I[pUYMHBI CyIIECTBOBAHUSI BO3MYIIHOW 0000uku 3eMiau. OmnbIT
' Toppudenu. 3aBUCUMOCTh aTMOC(EPHOTO AABICHHSI OT BRICOTHI HAaJl YPOBHEM MOPSI
4.6 N3mepenne armocdeproro nasnenus. [Ipubops! aiist n3MepeHuss aTMOCHEPHOTO JTaBICHUS
4.7 JlelicTBUEe KUJIKOCTH W ra3a Ha TOTpYyXEHHOE B HHX Teino. BreITanmkuBaromias (apXxumenoBa) cuia. 3aKoH
' Apxumena
4.8 [1naBanue ten. Bo3nyxornaBanue
[IpakTryeckue pabOTHI:
HccnenoBanue 3aBUCHMOCTH Beca Tella B BOJIE OT 00bEMA MOTPYKEHHON B KUAKOCTh YacTh Tena. OnpenencHue
BBITAJIKUBAIOIICH CHWIIbI, JCHCTBYIOIIEH Ha Telo, MOTPY)KEHHOE B JKUAKOCTh. lIpoBepka HE3aBUCUMOCTH
4.9 BBITAIKMBAIONICH CHJIBI, JNCHCTBYIONIEH Ha TEJNO B JKHIKOCTH, OT Macchl Tena. ONBITHI, JEMOHCTPUPYIOIIUE
3aBHCUMOCTh BBITAIKHBAIOIIECH CHIIBI, JCHCTBYIOIICH HA TEJIO B XKHUIKOCTH, OT 00bEMA MOTPYKEHHON B KHUIKOCTh
JacTH Tella W OT IUIOTHOCTH JKHUAKOCTH. KOHCTpyHpoBaHHE apeoMeTpa WIH KOHCTPYHPOBAHHE JOJIKA U
orpeJiesieHue €€ rpy30mnoIbEMHOCTH
4.10 du3nyecKkue sIBICHUS B IPUPOJIC: BIUSHUE aTMOCHEPHOTO AaBJICHUs HA )KUBOW OPraHU3M, MJIaBaHUE PHIO
411 TexHuuyeckue yCTpONCTBA: COOOMIAIOMIMECS COCYIbl, YCTPOMCTBO BOJOMPOBOJAA, TUIPABIUYECKUN Tpecc,

MaHOMETp, 0apOMETpP, BEICOTOMEP, MOPITHEBOIM HACOC, APEOMETP

PABOTA, MOITHOCTbB, DHEPT U

5.1 Mexanuyeckas pabora

5.2 Mexanuyeckas MOIITHOCTD

5.3 [IpocTele MexaHU3MBI: pblyar, 0JO0K, HAKJIOHHAs MIIOCKOCTh. [IpaBuiio paBHOBECHS pbluara

5.4 [IpumeHeHue mpaBuiia paBHOBECHS pblyara K 0JIOKy

55 «3omotoe npaBuwio» MexaHuku. KoaduimeHT nonesHoro neicTBus MmexaHu3MoB. [IpocTeie MeXaHU3MBbI B OBITY
U TEXHUKE

5.6 [ToreHimanpHast SHEPTUM TeJa, MOJHITOrO Hall 3eMIIEN

5.7 Kunernueckast sHeprust

5.8 [TonHas mexannveckast SHEPTUs. 3aKOH U3MEHEHHS M COXPaHEHUSI MEXaHWYECKON YHEPTUHU




[IpakTrueckue pabOTHI:

Omnpenenenre pabOTHl CHIIBI TPEHUS TIPU PABHOMEPHOM BHKCHHH Tela IO TOPH30HTaIbHOW TMOBEPXHOCTH.
Uccnenosanue ycioBuid paBHoBecusi pwiuara. M3mepenuwe KIIJ[ naknonHoil mockoctu. M3ydenue 3akoHa
COXpaHEHHUs MEXaHWYECKON IHEPTUU

5.9

5.10 @Pu3nyecKue SBICHUS B IPUPOJIE: PbIYATrH B TEJIC YEJIOBEKA

TexHuueckue yCTpOWCTBA: pbIYar, MOABKMKHBIA M HEMOJBWXHBIM OJOKM, HAKIOHHAs IJIOCKOCTb, IPOCTHIC

5.11
MEXaHU3MBI B OBITY

IIpoBepsiemble TpeOOBaHUS K pe3y/IbTaTaM 0CBOCHHMS OCHOBHON 00pa3oBaTe/IbHOM NporpamMmsl (8 kiacc)

l'lpOB::)(:lHeMOFO IIpoBepsiemble mpeaMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI 00pa30BaTe/IbHOM NPOrpaMMbl
OCHOBHOTI'0 00111ero 00pa3oBaHus
pe3yJbTara
11 WCIIOJIb30BaTh IMOHSATHS
12 pa3nuyaTh SIBICHUS 10 OMUCAHUIO UX XapaKTEPHBIX CBOIMCTB U Ha OCHOBE OIMBITOB, JEMOHCTPUPYIOUINX JTaHHOE (U3UUYECKOEe
SIBIICHUE
pacro3HaBaTh MPOSBICHUE M3YyUYECHHBIX (DM3MYECKHUX SBICHUN B OKPYXKAIOMIEM MHUpPE, B TOM 4YHUCIIe (PU3NYCCKUE SBICHHS B
1.3 MpHUPOJIE, TPU 3TOM TMEPEBOIUTH MPAKTUYECKYIO 3a/ady B Y4eOHYIO, BBIACNSATH CYIIECTBEHHBIE CBONCTBa (IIPU3HAKH)
(bU3UYECKUX SIBICHUHN
OIMCHIBATh U3YUYEHHBIC CBOMCTBA TENI U (PU3UYECKHE SBIICHUS, UCTIONB3YS (GU3NUYCCKUE BEITMUMHBI, IPH OMMMCAHUH TPABHIIHLHO
14 TPaKTOBaTh (DM3MUECKUN CMBICT HUCIOJIb3YEMBIX BEIUYHMH, O0O3HAUEHUS W EAMHUIBI (PU3MYECKUX BETUYHH, HAXOIUTh
(opMyIIbI, CBS3BIBAOIINE MAHHYIO (U3HUYECKYIO BEIMYUHY C JPYTUMHU BEIMYMHAMH, CTPOUTH TpaQHKU H3YyYCHHBIX
3aBHUCHUMOCTEHN (PU3NYECKIX BETUYHH
15 XapaKTepu30BaTh CBOWMCTBA TeN, (DU3WUYECKHE SBICHUS M IPOIECCHI, WCIOJIb3Yys W3YYCHHBIC 3aKOHBI, TIPH JTOM JaBaTh
CIIOBECHYIO (JOPMYITUPOBKY 3aKOHA U 3aMUCHIBATH €M0 MAaTEMATHUYECKOE BBIPAKECHHE
OOBSCHATH (PU3UYECKHE MPOILECChl U CBOMCTBA TEN, B TOM YHCIE M B KOHTEKCTE CHUTYyallUd MPAaKTUKO-OPHUEHTHUPOBAHHOTO
1.6 XapakTepa: BBIBJIATH MPUYUHHO-CIICICTBEHHBIC CBS3H, CTPOUTH OOBSCHEHHE U3 1 — 2 TOTHYECKUX IIIaroB ¢ MOMOIIs0 1 — 2
M3YYCHHBIX CBOMCTBA (PU3NYECKUX SBICHUH, PU3NUIECKUX 3aKOHA WIIH 3aKOHOMEPHOCTH
pemars pacuéTHbie 3a7aud B 2 — 3 MEHCTBUS, UCTIOIB3Ys 3aKOHBI U (DOPMYIIBI, CBSI3BIBAIONINE (DU3MUECKHUE BEIMYMHBI: Ha
1.7 OCHOBE aHaJlM3a YCJOBHS 3a/JaYd 3aIUCBIBATH KPATKOE YCIOBHE, BBIABIATH HEIOCTATOK JAHHBIX JUIS PEIICHUS 3aJ1auH,

BBI6I/IpaTB 3aKOHBI U (bOpMYJ'ILI, HCO6XOI[I/IMBIC oI e€ peuicHud, MpOBOJUTH paC‘-IéTLI " CpaBHUBATH IOJTYUYCHHOC 3HAUCHUC




(1)H3PI“ICCKOI>1 BCJIIMYHHBI C U3BCCTHBIMH JaHHBIMU

1.8

paciio3HaBaTb HpO6J’I€MBI, KOTOPBIE MOXHO PpCHIMTh IIpH ITOMOIIH (bI/ISI/ILIeCKI/IX MCTOHOB, HCIIOJIB3yA OIIMCAHUE
HCCIICAO0BaHMA, BBIACIIATL HPOBCPACMOC IMPCAIIOJIOXKCHUC, OUCHUBATL MPABUJIBHOCTL HOpsAAKA MPOBCACHUSA HCCICIOBAaHUA,
J€J1aTh BBIBO/bI

1.9

MIPOBOAUTDH OIBITHI 10 HAOMIOACHUIO (PU3MUYECKUX SBICHUN WM (U3UYECKUX CBOMCTB Tesl: (OPMYIUPOBATH MPOBEPSIEMbIC
MPEIIOI0KEHUs, COOMPaTh YCTAaHOBKY M3 MPEUIOKEHHOTO O0OpYZOBaHUS, ONMUCHIBATH XOJ OIBITa U (OPMYIHPOBATH
BBIBO/JIbI

1.10

BBITIONHSATH MPSMBIC U3MEPEHUs C MCIOIh30BAHUEM aHAJIOTOBBIX MPUOOPOB U AATYUKOB (PU3MUECKUX BEIMYMH, CPABHUBATH
pe3yNbTaThl U3MEPEHUH ¢ yUETOM 3a/1aHHOI a0COIFOTHON MOTPENTHOCTH

1.11

IIPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OJHOW (PM3NYECKOI BEIMUYUHBI OT JPYroi ¢ UCHOJIb30BAHUEM IPSMBIX W3MEPEHUIt:
IJIAaHUPOBATh UCCIIEI0OBAaHUE, COOMPATh YCTAHOBKY U BBIIOJIHATH U3MEPEHUS, ClIeys NPEIOKEHHOMY IUIaHy, (PUKCUPOBATh
pe3yJabTaThl MOJYYEHHOH 3aBUCUMOCTHU B BHJI€ TAOJIHUL M IpauKOB, J1eJIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIIEOBAHUS

1.12
1.13
1.14

IIpOBOAUTL KOCBCHHBIC H3MCPCHHA (bPISI/I‘ICCKI/IX BCIIMYHH: IINIAHUPOBATb HU3MCPCHUS, CO6I/IpaTI> IKCIICPUMCHTAIIbHYIO
YCTAHOBKY, CIICAYA HpeI[JIO)KCHHOfI HHCTPYKIWH, U BEIYUCIIATh 3HAUYCHUC BCIIMYNHBL

coOJII0IaTh MpaBHiIa TEXHUKHA OE30MACHOCTH MPU pabOTeE ¢ 1adopaTopHbIM 000pyI0BaHUEM

XapaKTepu30BaTh NPUHLUIBI JEHCTBUS W3YYEHHBIX HPUOOPOB M TEXHUYECKHX YCTPOMCTB C OMNOpPOM HAa UX OIUCAHUS,
UCIOJIb3Ys 3HAHUSI O CBOMCTBAX (PM3UUECKUX SBJICHUN M HE0OXO0UMble (hU3MYECKHe 3aKOHOMEPHOCTHU

1.15

1.16

1.17

1.18

1.19

pacno3HaBaTb IMPOCTBIC TECXHHUYCCKUC YCTPOﬁCTBa U U3MCPUTCIIBHBIC HpI/I60pH o CcXeMaM U CXCMATHYHBIM PUCYHKAM,
COCTaBJISITb CXEMbI JJICKTPUYCCKHUX ueneﬁ C IOCICAOBATCIIBHBIM W MapaJUICIbHBIM COCAWMHCHUEM JJICMCHTOB, pasjinydyas
YCJIOBHBIC 0003HAYCHHS JIEMEHTOB OJICKTPHUICCKUX IIGHGI\/'I

MPUBOJUTL HpPUMEPHl (HAXOAUTh HHPOPMAIMIO O TMPUMEpPax) MPAKTUYECKOTO HCIOIb30BaHUS (U3NYECKUX 3HAHUN B
MOBCEHEBHOM KM3HU Ui oOecrieyeHHus O€30MacHOCTH Npu OOpalieHHH ¢ NMpuOOpaMu M TEXHUUECKUMH YCTPOWCTBaMH,
COXPAaHEHHMs 3/I0POBbsI U COOJIIOACHUS HOPM SKOJIOTUYECKOT0 MTOBEICHUS B OKPYXKAIOLIEH cpele

OCYIIECTBJISITh MMOUCK MHPOpMAMKH (PU3NUECKOTO COJEpKaHus B ceTu MIHTepHET, Ha OCHOBE MMEIOIIUXCS 3HAHUM U ITYTEM
CpPaBHEHHUS JOMOJHUTENbHBIX HUCTOUYHUKOB BBIACNATH HHPOPMAIINIO, KOTOpas SBISETCS MPOTUBOPEUYUBOIN WIIM MOXKET OBITh
HEJIOCTOBEPHOM

WCIIOIB30BaTh TIPW BBHITIOJIHEHWH YYEOHBIX 3aJaHUN HAyYHO-TIOMYJSPHYIO JIUTEpaTypy (HU3WYECKOTO COJEp KaHuUs,
CIpaBOYHBIE MaTepuaibl, pecypchbl ceTu HHTepHeT; BianeTh NpuUEMaMH KOHCIIEKTHPOBAHHUS TEKCTa, MpeoOpa3oBaHUs
nH(pOpMaIUK U3 OJTHON 3HAKOBOW CUCTEMBI B JPYTYIO

co371aBaTh COOCTBEHHBIC MUCHbMEHHBIE M KPaTKHWE YCTHBIE COOOIIeHUs, 00001ast HHGOPMAIHIO U3 HECKOJIbKUX HCTOYHHKOB
(U3MYECKOTO CONEpKaHUSA, B TOM 4YHCIE NYOIMYHO TPEICTABNIATH PE3YIbTaThl MPOEKTHON WM MCCIEA0BaTEIbCKOM




NESTeNbHOCTH, IPU 3TOM IPAaMOTHO HCIOJb30BATh W3YyYCHHBIH MOHATUHHBIA amnmapar Kypca (QU3UKH, CONPOBOXKIATH
BBICTYIUICHHE IIPE3CHTALIUEN

MIPY BBINIOJIHEHUW YYEOHBIX TPOCKTOB M HMCCIEIOBAHUN (DM3MUECKUX TPOIECCOB PACHpPEICNATh OOSI3aHHOCTH B TPYyNIE B
COOTBETCTBUM C MOCTABJICHHBIMU 3a/1a4aMU, CJIEIUTH 3a BBIIOJHEHUEM IUIaHA JIEUCTBUI U KOPPEKTUPOBATH €ro, aJeKBATHO

1.20 OLIEHUBATh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTH TPYIIBI, BBHICTPAUBATh KOMMYHUKATHBHOE B3aMMOACWUCTBHUE, MPOSBIIA
TOTOBHOCTD pa3peiaTb KOH(PIUKTHI
IIpoBepsiemble 3JIeMeHTHI cojep:kaHus (8 Kiacc)
Kon Kon
pasxena IeMeHTA IIpoBepsiemble 371eMeHTHI COAEPKAHUS
TEIUUIOBBIE ABJIEHUA

6.1 OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUH CTPOEHMS BellecTBAa. Macca u pa3Mepbl MOJIEKYIL.
OnbIThl, TOATBEPKIAIOIINE OCHOBHBIE IMOJIOKEHHS MOJIEKYISIPHOKUHETUYECKON TEOPUH

6.2 Monenu TBEpAOTO, )KUIKOTO U Ta3000pa3HOro cocTosiHMiA BenecTBa. Kpucrannnyeckue u aMmopdHbie Tena

6.3 OObscHeHrE CBOWCTB ra3oB, XHUAKOCTEH M TBEPABIX TEJN HA OCHOBE IMOJIOKEHUU MOJEKYISIPHOKHHETUYECKOM
TEOpUu

6.4 CMaumnBaHuE U KalWUISIPHbIE SIBICHUS

6.5 TemoBoe pacmmpeHne u cKaTue

6.6 Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIJIOBOTO JIBU)KEHUS YaCTHUIL

6 6.7 BuyTpennss sHeprusi. CnocoObl N”3MEHEHUs] BHYTPEHHEHN dHEpruu: Temionepeaaya i CoBeplleHne paboThl

6.8 Bunbl Temonepenayn: TENJI0NPOBOIHOCTb, KOHBEKIINS, U3Ty4YEHUE

6.9 KonnuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTh BELIECTBA

6.10 TemooOMeH U TeTIOBOE paBHOBECHE. Y paBHEHHUE TEIUIOBOTO OajaHca

6.11 [1naBneHue U OTBEp/I€BaAHNE KPUCTAIIMUYECKUX BEIIECTB. Y IeTbHAs TEIJIOTa IIaBJICHUs

6.12 [TapooOpazoBanue u konaencanus. Mcnapenne. Kunenne. YaenbHas TemnoTra mapooOpa3oBaHusi. 3aBUCUMOCTb
TEMIIEPATypPhl KUIIEHUS! OT aTMOC(HEPHOTO JaBJIECHHUSI

6.13 BnaxxHocTh Bo3ayxa

6.14 OHeprus TOIUIMBA. Y IeNbHAas TEIJIOTA CrOPaHUs

6.15 [Tpunnuner pabotel TeroBeix aurareneid KIIJ[ temmoBoro nsurartens. TersioBble aBUTATENM W 3aluTa




OKpY>Kalollen cpeibl

6.16 3aKOH COXpaHEHUs U NPEBPAILCHHS SHEPIUU B TEIUIOBBIX IPOLECCAX

[IpakTuueckue paboThI:

OmnbITH IO OOHAPYKEHHIO JEHCTBUS CHIT MOJIEKYIISIPHOTO IPUTSHKEHUSI.

OMnBITHI 110 BBIPALIMBAHUIO KPUCTAJUIOB IOBAPEHHOM COJIM WM caxapa.

OnbITH IO HAOTIOIGHHUIO TEIUIOBOTO PACHIMPEHHS Ta30B, )KUIKOCTEH 1 TBEPIBIX TEIN.

Omnpenenenue AaBieHUs BO3AyXa B OajUIOHE MITIPHIIA.

OnbIThI, JEMOHCTPUPYIOIIHME 3aBUCUMOCThD JIaBJIEHUS BO3AyXa OT €ro 00bEMa U HarpeBaHUs UM OXJIAXKACHHUS.
[IpoBepka rumoresbl JIMHEHHOM 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUAKOCTU B TEPMOMETPHUYECKON TpyOKe OT

6.17 TEMIIEPATYPHI.

Habmoienne n3MeHeHus: BHyTPEHHEH SHEPTUU Tella B pe3ysbTare Terionepeaadyu U paboThl BHEIIHUX CHIL.
WccnenoBanue siBieHns TEII000MEHa IPU CMEIIMBAHUM XOJIOIHOM U ropsiueil BOJBI.

OmnpeneneHre KOJIMYECTBA TEIJIOTHI, MOJYYEHHOIO BOAOW MpPH TEIUIOOOMEHE C HarpeTbiM MeTaTM4eCKUM
LUIMHIPOM.

Ornpenenenue yaeabHON TEMIIOEMKOCTH BEIIECTBA.

HccnenoBanue npoiecca uCapeHusl.

OnpeneneHre OTHOCUTENIBHON BIIAXKHOCTH BO3AYyXa.

Onpenenenue yenbHON TEMIOTHI IUIABJIECHUS JIbJIA.

6.18 duznyeckue SBICHUS B IPUPOJIE: OBEPXHOCTHOE HATSHKEHNUE U KAIWIISIPHBIE SIBJICHUS B IPUPOJIE, KPUCTAILIBI B
npupoje, uznydenue CosHIa, 3aMep3aHue BOAOEMOB, MOPCKHE Opu3bl; 00pa3oBaHueE pOChl, TYMaHa, HHesl, CHera.
TexHnueckue yCTponCcTBa: KallWUISPbl, IPUMEPBI UCIIOJIb30BaHUSI KPUCTAILIOB, )KUIKOCTHBIA TEPMOMETD, TaTUYUK

6.19 TEMIIEpaTypbl, TEPMOC, CUCTEMA OTOIUIEHHUS JIOMOB, TUTPOMETPHI, IICUXPOMETP, MapoBas TypOWHA, IBUraTellb

BHYTPCHHCT'O CI'OpaHus.

OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 Onektpuzanus Ten. [[Ba posia dIeKTpUIECKUX 3apsiioB

79 BsaumopeiictBue 3apspkeHHbIX Tenl. 3akoH KyrnoHa (3aBUCHMMOCTH CHIIBI B3aUMOJIEHUCTBHUS 3apSKEHHBIX TET OT
BEJIMYMHBI 3apsI0B M PACCTOSHUS MEXKY TEJIaMH)

73 Onexrpuueckoe nose. Hanpsyk€HHOCTD 2neKTpuyuecKoro nois. [IpuHIuMn cyneprno3uuun 31eKTPUUYECKUX MOJIEH
(Ha KaYECTBEHHOM ypPOBHE)

74 Hocurenu snekTpudeckux 3apsaoB. DJIEMEHTApHBIN AnekTpudeckuil 3apsan. Ctpoenune aroma. [IpoBoaHUKH M

AUIJICKTPHUKHU




7.5

3aKOH COXpaHEeHHUs DIICKTPUUYECKOTO 3apsiia

7.6 DJIEKTPUUYECKUH TOK. Y CIIOBUSI CYIIECTBOBAHMS JIEKTPUUECKOTO TOKA. MICTOYHUKHM TOCTOSTHHOT'O TOKa
1.7 JIefCTBUS STIEKTPUUYECKOTO TOKA (TEIIOBOS, XMMHUYECKOE, MATHUTHOE). DJIEKTPUYECCKUN TOK B KHUAKOCTIX M razax
7.8 DnekTpuyeckas 1enb. Cuiia Toka. IIEKTPUUECKOE HAIIPSIKEHUE
7.9 ConpoTuBiieHUE TPOBOJHUKA. Y AEIBbHOE COPOTUBJICHUE BEIIECTBA
7.10 3akoHn OMa 1St yJacTKa 1eru
7.11 [TocnenoBarenbHOE M MapajuIeIbHOE COCTUHEHUE MPOBOTHUKOB
7.12 Pabota u MomtHOCTh AneKTprudeckoro Toka. 3akoH Jxoyms — JIenia
7.13 DJNEeKTpUYECKHUE MU 1 MOTPEOUTENN 3IEKTPUIECKOi sHeprun B ObITY. KOopoTKoe 3aMbikaHme
7.14 ITocTosaBIe MaruuTEl. B3anMoielicTBrE MOCTOSTHHBIX MarHUTOB
7.15 MarnurtHoe 1mojie. MarauTHoe nosie 3eMJIM M €TI0 3HaYCHUE IS )KU3HU Ha 3eMIie
7.16 OmnpIT OpcTena. MarHuTHOE 10JIe SJIEKTPUIECKOro Toka. [I[puMeHneHne 31eKTpOMarHuToB B TEXHUKE
717 JleticTBue M&FHI/ITIEOFO IoJIg Ha HpOBOIIHE/IK C TOKOM. DJIEKTPOJIBUTaTeh MOCTOSIHHOTO TOKa. Mcmonp3oBaHue
3JIEKTPOJIBUraTesell B TEXHUYECKUX YCTPOUCTBAaX U HAa TPAHCIIOPTE
7.18 Omnbitel @apanes. SABneHue anekTpoMariuTHoN uHAYKIMU. [IpaBuno Jlenna
719 Onektporerepatop. CrnocoObl MOMYYEHHUS AIEKTPUYECKOM DHEPTUU. DIEKTPOCTAHIIMHM Ha BO30OHOBISEMBIX
HMCTOYHUKAX YHEPTUU
[IpakTrueckue pabOTHI:
OnbIThI 10 HAOTIOEHHUIO SNEKTPU3AIUH TeTl HHIAYKIIMEH U IPH COMPUKOCHOBEHUH.
UccnenoBanue AeMCTBUS AIEKTPUIECKOTO OIS HA TPOBOJIHUKHU U TUDJIEKTPUKH.
COopka u mpoBepKa padOThI MEKTPHUUECKOH IIeTH MTOCTOSHHOTO TOKA.
N3mepenne u perynupoBaHue CHUIIbI TOKA.
N3mepenue u perynupoBaHue HapsKEHUSI.
7.20 HccnenoBanue 3aBUCUMOCTH CUIIBI TOKA, UIIYIIETO Yepe3 PE3UCTOP, OT COMPOTUBIICHUS PE3UCTOPA U HATIPSHKEHUS

Ha Pe3UCTOpE.
OmnBITH, JAEMOHCTPHPYIONINE 3aBHCHMOCTH JJIEKTPHUYECKOTO COMPOTUBIICHUS IPOBOJHUKA OT €ro JUTUHBI,
TUTOIIAIH MTOTIEPEYHOr0 CEUSHHsI U MaTepHara.

[TpoBepka mpaBmiia CIOXKEHHUS HAINPSDKEHUH TPU MOCIEIOBATEIFHOM COCIMHEHUH ABYX pe3nucTopoB. [IpoBepka
npaBuja A CUJIBI TOKa MPU MapajuleIbHOM COEIMHEHMH pe3ucTopoB. OmpeneneHue padoThl dIEKTPUYECKOTO
TOKa, WIyHIero uepe3 pesuctop. OmpeneneHne MOIIHOCTH AJICKTPHYECKOTO TOKA, BBIAEISIEMOM Ha PE3HCTOPE.




HccnenoBanue 3aBUCUMOCTH CHJIBI TOKA, HAYIIETO YEpe3 JIaMIOUKY, OT HanpskeHus: Ha Held. Onpenenenue KITJ{
HarpeBatesns. McciaenoBaHue MarHuTHOTO B3aUMOJICHCTBUS TOCTOSIHHBIX MarHUTOB. M3ydueHne MarHuTHOTO TOJIst
MIOCTOSIHHBIX MAarHUTOB IPH UX OObEIMHEHUH U paszaencHuu. VccienoBanue OeHCTBUS SJEKTPUUECKOTO TOKA Ha
MAarHuTHYIO CTpenky. OINBIThI, I€MOHCTPUPYIOIIUE 3aBHCUMOCTb CHJIbl B3aUMOJCUCTBUSL KATYIIKHM C TOKOM M
MarHuTa OT CHJIbI TOKa M HaIllpaBJ€HUs TOKa B Karylke. M3yueHne nelcTBUS MarHUTHOIO TOJIL HA IPOBOJIHUK C
TokoM. KonctpyupoBanue u usyudeHue padbotbl snextpoiasurarens. Msmepenue KIIJ[ snexTpoaBuratenbHOM
yCTaHOBKH. OMNBITBI MO HCCIECAOBAHUIO SIBJICHUS 3JIEKTPOMArHUTHOM WHIAYKLUUHU: HCCIEJOBAaHUE W3MEHEHUI
3HAUYEHMS ¥ HAMPABJICHUS] UHIYKIIMOHHOT'O TOKa

721 dusnueckue SIBICHUSI B npupoac: 3JCKTPUICCKUC SABJICHUA B aTMOC(I)epe, QJICKTPHUYICCTBO KHBBIX OpPraHMU3MOB,

MarHuTHOC I10JI€ 3CMJ'II/I, I[peﬁ(b ITOJIFOCOB, POJIb MAIrHUTHOI'O I1OJIA AJIA )KU3HU Ha 36MJ’I€, MOJIAPHOC CUSAHUC

TexHuueckue YCTPOﬁCTBaI QJICKTPOCKOII, aMIICPMECTpP, BOJIBTMETP, pC€OCTar, CUETUYMK 3HeKTpI/I‘leCKOI>'I OHCPI'Hu,

7.22 AJIEKTPOOCBETUTENFHBIE  MPHOOPBI,  HarpeBaTelbHBIE  AJIEKTPONPUOOPHl  (IPUMEPBI),  ANEKTPHUUECKUE

NpCaAOXPAHUTCIINU, SJICKTPOMAIrHUT, 9JICKTPOABUIATCIIb IIOCTOSIHHOI'O TOKA, TCHEPATOP ITOCTOAHHOI'O TOKA

IIpoBepsiemble TpeGOBaHUS K pe3y/IbTaTaM 0CBOCHHMS OCHOBHOI 00pa3oBaTe/ibHOM nMporpamMmsl (9 kiacc)

Ko . .
HDOBe HHeMOFO IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl
poBep OCHOBHOI0 00111er0 00pa30BaHUNA
pe3yJabTara
1.1 HCII0JIb30BaTh N3yUYEHHBIE MOHITHS
1 2 pasnnqan, ABJICHUA 110 OIIMCAHUKO UX xapaKTepme CBOI>'ICTB U Ha OCHOBE OIIBITOB, I[GMOHCTpI/Ip}IIOHII/IX JTAaHHOC
dbuznueckoe siBICHUE
pacro3HaBaTh NPOSBICHHE U3YUYEHHBIX (PU3NYECKUX SIBJICHUN B OKPYXKAIOIIEM MUpPE, B TOM YHclie (pU3NUecKHe SBICHUS B
1.3 IpUpOJE, NMPU 3TOM IEPEBOIUTH NMPAKTUUYECKYIO 3a/ady B Y4eOHYIO, BBIJENATH CYHIECTBEHHbIE CBOWCTBA (MPU3HAKH)
(bu3NYECKUX SIBICHUN
OMKCHIBATh HM3YyUEHHBIC CBOICTBA Tel M (PU3UYECKHE SIBICHUS, HCIONb3Ys (PU3NUYECKHe BENHYMHBI, MPH OMHCAHHUH
1 4 HpaBI/IJ'II)HO TpaKTOBaTB CbI/ISI/I'-IeCKI/Iﬁ CMBICJT I/ICHOJ’IBSY@MLIX BCJIMYHH, 0603Ha'—IeHI/I$I U CIUHUIIBI (1)I/ISI/I‘I€CKI/IX BCJIMYHNH,
) HAXOJUTh (HOPMYIIbI, CBS3BIBAIONIME JaHHYIO (DU3MUECKYI0 BEIWYMHY C JAPYTUMHU BEIUYMHAMH, CTPOUTH Tpaduku
I/I?)yquHI)IX SaBHCI/IMOCTeﬁ CI)I/ISI/I‘—IGCKI/IX BCJIINYNH
1 5 XapaKTepI/ISOBaTI) CBOﬁCTBa TECII, (1)I/ISI/ILIeCKI/Ie SABJICHUA U npoueccm, I/ICHOJ'II)SYH I/ISY'-IGHHBIG 3aKOHBI, HpI/I 3TOM OaBaThb
' CIIOBECHYIO (POPMYIUPOBKY 3aKOHA U 3aIllUCHIBATH €0 MATEMAaTHUECKOE BBIPAKECHUE
1.6 O0BSACHATh (PU3NYECKUE MPOIIECCH M CBOMCTBA TEJ, B TOM YMCJE U B KOHTEKCTE CUTYaIlui MPaKTUKO-OPUEHTHPOBAHHOTO




1.7

XapakTepa: BbIBJIATh PUUNHHO-CIICICTBEHHbIE CBSI3U, CTPOUTh OOBSICHEHUE U3 2 — 3 JIOTMYECKUX IIaroB ¢ MOMOIIBIO 2 —
3 U3y4eHHBIX CBOMCTBA (PU3UUECKUX SABICHHUN, PU3NUIECKUX 3aKOHA MIIH 3aKOHOMEPHOCTH

pemath pacu€THble 3anaud (ONMUpaoIIUecs Ha CHCTeMy W3 2 — 3 ypaBHEHHWI), UCHONB3YyS 3aKOHBI U (OPMYIIBI,
CBsI3bIBarOIME (PU3NYECKHE BEIMUYMHBI: HAa OCHOBE aHaJIM3a YCJIOBUS 3aJjaud 3alMChIBaTh KPAaTKOE YCIIOBHE, BBISBIIATH
HEIOCTAIOUINE WM HM30BITOUHBIC IAaHHBIC, BHIOMPATh 3aKOHBI U (OPMYINBI, HEOOXOJUMBIE ISl PELICHHS, MPOBOIUTH
pacy€Thbl U OLIEHUBATh PEATMCTUYHOCTD MTOJYYEHHOTO 3HaUCHMsI (PU3MUECKON BEIMYHUHBI

1.8

paciio3HaBaThb HpO6J'IeMI)I, KOTOPBIE MOXHO PpEHIUTh IIPHU IIOMOIIU q)I/ISI/ILIeCKI/IX MCTOOOB, HCIIOJbB3Yysd OIIMCAHUC
HCCIICOO0BaHUs, BBIACIIATE ITPOBEPACMOC MPCAIIOJIOKCHNUE, OLICHUBATL MPABUJIBHOCTDL MOPsAAKa IMPOBCACHUA UCCIICAOBAHNA,
ACJ1aTh BBIBOABI, MHTCPIIPETUPOBATE PE3YJIbTAaThI Ha6J'IIO,Z[€HHﬁ H OIIBITOB

1.9

IPOBOJUTH OMNBITHI MO HAOIIOJACHHUIO (PU3MUYECKUX SIBICHUN WM (DU3MYECKHX CBOWCTB TEJ: CAMOCTOSITENILHO cOOMpaTh
YCTAHOBKY U3 U30BITOYHOTO HaOOpa 000py10BaHHUs, ONUCHIBAThH XOJ1 OIBITA M €r0 Pe3yJIbTaThl, (OpMyINpPOBATh BHIBOIbI

1.10

1.11

1.12

1.13
1.14

1.15

NPOBOJUTH INPH HEOOXOAWMOCTH CEPHIO NPSMBIX HW3MEPCHUH, ONpEACIss CpelHee 3HAuCHHE W3MEPSIeMO BEIHMUYMHBI
(pokycHOE paccTosiHUE COOMPAFOIIEH JIMH3BI), 000CHOBBIBATH BEIOOD CItoco0a u3MepeHus (M3MEPUTEIHLHOTO IPUOopa)

MMPOBOAWUTL HMCCJIICJOBAHUC 3aBHCUMOCTEN (1)I/I3I/I‘-ICCKI/IX BCJIIMYHH C HCIIOJIb30BAHHUEM IIPSAMBIX H3MepeHHfI: IJIaHUPOBATb
UCCIICIOBAaHKUE, CAMOCTOSITEIIbHO COOMPATh YCTAHOBKY, (PMKCHUPOBATH PE3YJIbTaThl MOJYYCHHON 3aBUCUMOCTH (PU3HMUYECKIX
BEJIMYMH B BUJIE TAOJIUIM TpapUKOB, IeTIaTh BEIBOJIBI IO PE3YJIbTATaM HUCCIICIOBAHUS

MMPOBOAWUTL KOCBCHHBIC H3MCPCHUSA q)HBI/ILIeCKI/IX BCJIIMYUH: IUIAHUPOBATH HU3MCPCHUA, CO6I/IpaTI) OKCIICPUMCHTAJIbHYTO
YCTaHOBKY U BBINIOJIHATh HW3MEPEHHS, CIeAys NPeUIOKEHHOW WHCTPYKIMH, BBIYUCIATh 3HAUYCHHWE BEIMYUHBI U
AQHAJIM3UPOBATH ITOJIYYEHHBIE PE3YNIBTAThI C YUETOM 33JaHHOM NOTPEIIHOCTH U3MEPEHUI

co0JTI0/1aTh MpaBUia TEXHUKUA 0€30MacCHOCTH MpU padboTe ¢ 1abopaTopHbIM 000pYAOBaHUEM

pa3ianyaTh OCHOBHBIE TMPH3HAKW H3YUYEHHBIX (U3MUYECKUX MOJENel: MaTepuanbHas TOYKa, aOCOIIOTHO TBEPAOE TETo,
TOYCYHBI UCTOYHHK CBETA, Y4, TOHKAsS JIMH3A, ITTAaHeTapHas MOJIS)Ib aTOMA, HyKJIOHHAs MOJISJIb AaTOMHOTO SIpa
XapaKTepu30BaTh MPHUHLMUIBI AEHCTBUS M3YYEHHBIX MPUOOPOB U TEXHUYECKHUX YCTPOMCTB C OMOPOM Ha WX ONMCAHUA,
MCIIONIB3YS 3HAHUS O CBOMCTBAX (PU3MUECKHX SBICHUI U He0OX0IuMBbIe (hU3HUECKHE 3aKOHOMEPHOCTH

1.16

UCIOJIb30BaTh CXEMbl M CXEMAaTU4YHbIE PUCYHKH HM3YyYEHHBIX TEXHHYECKHX YCTPOMCTB, M3MEpPHUTEIbHBIX MPUOOPOB U
TEXHOJOTMYECKUX TMPOLECCOB MPH pPEIIeHUH Y4eOHO-NPAKTUYECKUX 3a]ad, ONTHYECKHE CXEMbl JUIsl MOCTPOCHHUS
n300pa’keHMi B TUIOCKOM 3epKaJie M cOOMparolei JuH3e

1.17

NPUBOAUTH TPUMEPHl (HAXOIUTh HMH(GOPMAIMIO O MpUMepax) MPAKTUUYECKOTO HCHOJIb30BaHUS (PU3NYECKUX 3HAHUN B
MOBCEIHEBHOM KHU3HU 1JIs oOecreyeHus] Oe30MacHOCTH MpU 0OpaIleHuu ¢ MpUOOpaMH M TEXHUYECKHUMH yCTPONCTBaMH,
COXpPaHEHHMsI 3/I0POBbsI U COOJIOZICHNS HOPM SKOJIOTHYECKOTO MOBE/ICHUS B OKPYKAIOIIEeH cpee

1.18

OCYHICCTBJIATL TIIOUCK I/IH(I)OpMaI_II/II/I (I)I/ISI/I‘-ICCKOI‘O COACPIKaHUA B CCTHU I/IHTepHeT, CaMOCTOATCIIbHO (I)OpMy.]'II/Ipy}I




1.19

1.20

MOMCKOBBIN 3alpoc, HAXOIUTh MYTHU OMpPENETICHUs JOCTOBEPHOCTU IMOIYYEHHON MH(GOpPMallMd HAa OCHOBE HMMEIOLIUXCS
3HAHUM U JOMOJHUTEIIbHBIX HICTOYHUKOB

UCIIONIb30BaTh TPH BBIMIOJHEHUU Y4YEOHBIX 3a/laHuil HAyYHO-TIONMYJSPHYIO JUTEpaTypy (GH3UYECKOro CoAepKaHMs,
CIpaBOYHBIE MaTepuaibl, pecypcbl cetu WHTepHeT; BIaaeTh NMpUEMaMH KOHCIIEKTHPOBAHMSI TEKCTa, IMPeoOpa3oBaHU s
uH(MOpPMAIIUK U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHBIC NMHCHMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE HH(POPMALMU W3 HECKOIBKHX HCTOYHHKOB
buznyecKoro coaepkaHus, MyOIMYHO IPEICTABIATh PE3YNIbTaThl MPOSKTHOM WM UCCIIEIOBATENIbCKON e TeIbHOCTH, ITPU
TOM TPaMOTHO HCIIOJIb30BaTh W3YyYEHHBIH MMOHATUHHBIN ammapaT W3y4aemoro paszaena (U3MKH M COIPOBOXKAATH
BBICTYIUICHHE MTPE3EHTAMEN ¢ y4ETOM 0COOCHHOCTEHN ayAUTOPHH CBEPCTHUKOB

1.21

IIPH BBIITOJIHCHUN Y4EOHBIX MPOCKTOB U UCCIICIOBAHUNA (PU3UUECCKHUX IMPOILECCOB PACIPENCATh 00S3aHHOCTH B TPYIIIE B
COOTBETCTBUU C IMOCTABJICHHBIMH 33/1a4aMH, CJICAUTD 32 BBHIIIOJIHEHUEM TJIaHA JACUCTBUN U KOPPEKTUPOBATH €ro, aIeKBaTHO
OIICHUBATh COOCTBEHHBIN BKJIAaJ] B JEATEIBHOCTH TPYIIbI, BRICTPAUBAaTh KOMMYHHKATHBHOE B3aUMOJCHCTBUE, MPOSBIISS
TOTOBHOCTD pa3peniaTh KOHQIUKTHI

IIpoBepsiemble 3jieMeHTBI coep:kaHud (9 Ki1acc)

Kon
pasjaesia

Kon
3JIeMEHTA

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAaHUSA

MEXAHUWYECKUE ABJIEHUA

8.1

MexaHu4ecKoe JBHKEHHUE. MaTepI/IaHLHaH Touka. CrucremMa oTcuéra

8.2

OTHOCUTENHHOCTh MEXaHUYECKOTO JABVOKCHUA

8.3

PaBHOMepHOC HpHMOHHHeﬁHOG JABUKCHHUC

8.4

HepaBHOMepHOG HpHMOHHHeﬁHOC JABHOKCHUC. CpeI[HHSI W MIHOBCHHAsl CKOPOCTb TCJjla IIPHU HEPABHOMCPHOM
JABMDKCHUH

8.5

Yckopenue. PaBHOYCKOpEHHOE MPSAMOJIUHENHOE IBUKEHHUE

8.6

CBO6OI[HOC magaCHUC. Omnprte! [Nanmues

8.7

PaBHOMepHOE nBMKEHHE 1O OKpYXHOCTU. Ilepmon u uvactora obOpamieHus. JIluHeiiHas W yrioBas CKOpPOCTH.
I1eHTpOCTpPEMUTENBHOE YCKOPEHUE

8.8

IIepBb1it 3ak0H HproTOHA

8.9

Bropoii 3akoH HeroToHA




8.10

Tperuii 3akoH HeroTtoHa

8.11 [TpuHIKIT CYyTIEPITO3UITUHU CHUT

8.12 Cuia ynpyroctu. 3akoH ['yka

8.13 Cuna TpeHusi: cuja TPEHUs CKOJIbKEHUS, CUJIa TPEHUsI TOKOsI, APYIHe BUIbl TPEHHUSI

8.14 Cuna TSHKeCTH M 3aKOH BCEMUPHOTO TATOTEHUs. Y CKOPEHUE CBOOOAHOTO MaJieHUs

8.15 JiBrxenue mianeT Bokpyr Connua. IlepBas kocmMuueckasi ckopocTb. HeBecoMocTh U eperpysku

8.16 PaBHOBecue maTepranbHON TOUYKU. AOCOTIOTHO TBEPIOE TEIO

8.17 PaBHOBecHe TBEPIOTO TEJIA € 3aKPEIUIEHHOMN OCBIO BpalieHuss. MoMeHT cuiibl. LIeHTp TskecTn

8.18 Nmnynsc Tenna. U3menenne nmnyinsca. IMmynsce cuisl

8.19 3aKOH COXpaHCHHSI HMITYJIbCA

8.20 PeakTuBHOE JBH)KEHUE

8.21 Mexannueckas paboTa U MOIITHOCTh

8.22 Pabota cui TsKecTH, ynpyrocTH, TpeHusi. CBsi3b JHEPTUHU U PaOOTHI

8.23 [loTeHumanpHas 3HEprus Tena, NOJHATOIO HaJl HOBEPXHOCThIO 3eMIIn

8.24 [loTeHuManbpHas 3HEPIUs CXKATON NPY>KUHbI

8.25 Kunernueckas sueprusi. Teopema 0 KWHHETUYECKOW SHEPTruu

8.26 3aKoH COXpaHEeHUsI MEXaHMUECKOW YHEPTHU
[IpakTuueckue padbOTHI:
Omnpenenenne cpenHeil CKOPOCTH CKOJNBXKEHHS OpycKa WM ABMDKEHHS IIapHKa IO HAKIOHHOW TUTOCKOCTH.
Omnpenenenre yCKOpeHUs Tejla IPU PaBHOYCKOPEHHOM JIBUXKEHUH IO HAKIIOHHOW TIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH IYTH OT BPEMEHH TPH PaBHOYCKOPEHHOM JIBI)KEHUH 0€3 HauaJIbHOW CKOPOCTH.

8.27 Hpo'?aepKa TUIIOTE3BI: €CIIM NMPU PABHOYCKOPEHHOM JBIKEHUH 0€3 HayaJbHOW CKOPOCTH IYTH OTHOCSTCA Kak psilt
HEYETHBIX YHCET, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHH OIMHAKOBHI.
HccnenoBanue 3aBUCHUMOCTH CHJIBI TPEHHUS CKOJIBXEHHS OT CHJIBI HOpPMalbHOTO aAaBieHus. OrmpeneneHue
KodQuIMeHTa TpeHHUs CKOIbKeHus. OmnpeeneHue KECTKOCTH MPYKUHBL. OnpereneHne padoThl CHIIBI TPEHHS
IIPU paBHOMEPHOM JIBWXKEHHMHU Tela M0 TOPU3OHTAIbHON moBepxHocTU. OnpesneneHne paboThl CUIIbI YIIPYTrOCTH
IpH TIOThEME TPY3a C HCITOJb30BAaHUEM HETIOIBIYKHOTO ¥ ITOJIBUKHOTO OJIOKOB

8.8 dusnueckue SIBICHUS B MPUPOJC: NMPUIMBBI M OTIWBHI, ABMKeHHE IIaHeT COTHEYHOW CHUCTEMBI, PEaKTHBHOE

ABHUIKCHUC KHUBBIX OPTaHNU3MOB




8.29

TexHuyeckue ycTpoHCTBa: CHUIOMETP, JATYMKHU MOJI0KEHUS, PACCTOSIHUSI U YCKOPEHUSI, PAKETHI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1 KonebarenbHoe apuxenune. OCHOBHbIE XapaKTEPUCTUKU KOJeOaHUil: Mepuo/i, 4acToTa, aMILIUTY1a
9.2 Matematuueckuil U Npy>KUHHBIN MasTHUKH. [IpeBpanieHue sHepruu npu KojaedareabHOM ABHKEHUU
9.3 3aryxatromue Kojebanus. BeinykaeHnbie koebanus. Pezonanc
9.4 Mexannueckue BosHbl. CBONCTBA MeXaHMYECKMX BOJIH. [IpoposibHbIe M MomnepedyHble BOJHBL J[JTMHA BOJHBI U
CKOpPOCTh €€ pacrpocTpaHeHUs. MeXaHNYeCKHe BOJHBI B TBEPJIOM TeJe, CEHCMUIECKIE BOJTHBI
9.5 3ByK. ['/poMKOCTb U BbIcOTa 3ByKa. OTpaxkeHuE 3ByKa
9.6 Wudpa3Byk u yapTpa3Byk
9 [IpakTuueckue paboTHI:
OmnpeneneHne 9acToThl U Mepro/ia KoIeOaHui MaTeMaTHIeCKOT0 MasiTHUKA.
Omnpenenenre 4acTOThl U Mepro/ia KoueOaHuil MPYKUHHOTO MasgTHUKA
9.7 HccnemoBanue 3aBUCMMOCTH TIEpHO/Ia KOJICOAHHH MOABEIICHHOTO K HATH Ipy3a OT JUIMHBI HUTH. ccnenoBanue
3aBHCHMOCTH IE€pHOJia KOJIeOaHH MPYKMHHOTO MasiTHUKA OT Macchl Tpy3a. [IpoBepka HE3aBUCUMOCTH MepHoa
KojeOaHuil rpy3a, MOABEIICHHOTO K HUTH, OT MacChl Ipy3a W KECTKOCTH NPYXKHHBI. V3MepeHue yckopeHUs
CcBOOOHOrO Na/ICHUS
98 Oduznyeckue SBICHUS B MPUPOJE: BOCIPHUSTHUE 3BYKOB >KMBOTHBIMH, 3€MIIETPSCEHHE, CEHCMHUYECKHE BOJHBI,
I[yHAMH, X0
9.9 TexHuyeckue ycTpoicTBa: 3X0JIOT, HCIIOJIb30BaHUE YIbTPa3ByKa B ObITY M TEXHUKE
OJIEKTPOMATHUTHOE TTOJIE U SJIEKTPOMATHUTHBIE BOJIHBI
10.1 DNIEKTPOMArHUTHOE 0. DJIEKTPOMArHUTHBIE BOJTHBI. CBOHCTBA 3JIEKTPOMArHUTHBIX BOJTH
10.2 [IIkaJa 3J1IeKTPOMAarHUTHBIX BOJIH
10.3 DnekTpoMarauTHasi mpupojaa ceeta. CKopocTh cBeTa. BosHOBEIE CBOMCTBA CBETA
10 10.4 [IpakTuueckue padbOTHI:
W3ydeHue CBOICTB 3EKTPOMAarHUTHBIX BOJH C MTOMOIIBI0 MOOMIBHOTO TenedoHa
105 CDI/ISI/I‘ICCKE/IC SIBIICHUSI B TIPUPOJIE: OMOJIOTHYECKOE ACHCTBHE BHIMMOTO, YIbTPa(UOIETOBOTO U PEHTTEHOBCKOTO
U3ITy4eHU
10.6 TexHuyeckue yCTpoHCTBA: UCIOIH30BAHUE YJIEKTPOMATHUTHBIX BOJH JIJISl COTOBOM CBSI3H
11 CBETOBBIE ABJIEHUA




11.1 JlyueBast Monienb cBeTa. MIcTOUHHMKY cBeTa
11.2 [IpsiMonrHEITHOE pacIIpoCTpaHEHUE CBETA
11.3 OTtpakenue cBeta. [lmockoe 3epkayio. 3aK0H OTPaKCHHS CBETA
11.4 [Ipenomiienue cBeta. 3aKoH npenomMieHus ceera. [loHoe BHyTpeHHee OTpakeHHe CBeTa
11.5 Jlunza. Xop ydeid B IMH3E
11.6 OnTuueckas cucrema Qoroarapara, MUKPOCKOIIA M TEJIECKOIIa
11.7 I'na3 kak ontuyeckas cucreMa. bu30pykocTh U AallbHO30PKOCTh
11.8 Pasnoxxenue 6emoro ceera B criektp. OnbiTel HptoToHa. CliojkeHHe CIEKTPaIbHBIX 1IBETOB. /lucnepcus ceera
[IpakTuueckue padbOTHI:
HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHHsI CBETOBOTO JIyda OT yrija MaJeHusl.
W3yuenne xapakTEpUCTHK U300paKeHHUS TPEMETa B IJIOCKOM 3epKae.
HccnenoBanne 3aBUCUMOCTH yria MPENIOMIICHHsS] CBETOBOTO Jiyda OT yrja MajgeHUs Ha TPaHHIEe «BO3AYX —
11.9 CTEKJION.
[Tonydenue n306pakeHuii ¢ TOMOIIbIO COOMPAIOIIEH TUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.
OnBITHI 1O Pa3JIoKEHUIO OEJIOT0 CBETA B CIIEKTP.
OMNBITHI 10 BOCIIPUATHUIO I[BETA MPEAMETOB IIPH WX HAOIIOACHUH Yepe3 IIBETOBLIC (PHIILTPHI
11.10 @Ousnueckue sBineHust B npupoze: 3armeHust Comnna u JIyHBI, BeTa Tel, ONTHYECKUE SIBICHUS B aTMocdepe
(uBet Heba, pedpakius, pagyra, MUPax)
11.11 TexHuyeckue ycTpoiicTBa: OYKH, IEPUCKOI, oToanmapaT, ONTHUYECKHE CBETOBO/IBI
KBAHTOBBGIE SABJIEHUA
121 OmnsiThl Pesepdopaa u muianerapuas mojiens aroma. Mojens atoma bopa
12.2 Hcnyckanue u norjomieHne ceeta atoMoM. KBaHThl. JInHeuaThie CIEKTPhI
12.3 PagnoakTuBHOCTH. Anb(da, OeTa- u raMmMa-u3IydeHus
12 12.4 CrpoeHue aToMHOTO siipa. HykioHHas Moziens aTOMHOTO siipa. M3oronsl
12.5 PannoakTtuBHbBIe ipeBpatnieHus. [lepuos momypacnaga aTOMHBIX siIep
12.6 SInepHble peaknuu. 3aKOHBI COXPAHEHUS 3apsJOBOTO U MAaCCOBOTO YHCEI
12.7 DHeprus CBS3M aTOMHBIX siyiep. CBsA3b MAacChl M YHEPTUU
12.8 Peaxmuu cuntesa u nenenus saep. Mcrounuku sueprun CostHIIa U 3BE3T




12.9 S nepnas sHepreruka. JleicTBue paiMoOaKTUBHBIX U3JTYYEHUN HA )KUBBIE OPraHU3MBbl
[IpakTuueckue paboThI:
12.10 HaGHIOI[eHI/Ie CIJIOIIHBIX W JIMHEHYATHIX CIICKTPOB U3JIYUCHUA.
HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTUU YACTHUIIBI IO TOPMO3HOMY IyTH (110 hoTorpadusim).
N3mepenue paaroakTuBHOTO (hOHA
12.11 @usnyeckue SBICHUS B IPUPOLE: eC"EeCTBeHHLIﬁ PaaOAKTUBHBIN (bOIi, KOCMHUYECKHE JTIy4YH, PaIUOaKTHUBHOE
U3JTy4eHUE MPUPOTHBIX MUHEPAJIOB, IEUCTBHE PAIMOAKTUBHBIX U3TYYCHHUI HAa OPraHU3M YeIOBeKa
12.12 TexHuyeckue ycTpoicTBa: CIEKTPOCKON, MHIMBUAYAIbHBIN 103UMETp, Kamepa Bunbcona

IIposepsiembie Ha OI'D no pusnke TpedboBaHus K pe3yJbTaTaM 0CBOCHUSI OCHOBHOI1 00pa3oBaTeIbHOI
NPorpaMMbl OCHOBHOI0 00111ero 00pa3oBaHusl

HpOBtlbf)(:lI:)MOFO IIpoBepsiemble TpeGOBaHUSA K NPeAMETHBIM pe3yJbTaTaM 02a30BOI0 YPOBHSI OCBOCHHSI OCHOBHOM 00pa3oBaTe/IbHOM
NPOrpaMmMbl OCHOBHOI0 001ero odopazosanusi Ha ocHoBe ®I'OC
TpeOoBaHUSA
[Tonnmanue ponu GU3UKU B HAYYHOH KapTHHE MHUPA; CHOPMUPOBAHHOCTD 0A30BBIX MPEICTABICHUN O 3aKOHOMEPHOH CBSI3U U
[IO3HABAEMOCTHU SIBJICHUN NPUPOJBI, O POJM 3KCIIEPUMEHTa B (U3UKE, O CUCTeMOOoOpasyromel ponu (GU3MKK B Pa3BUTUU
1 €CTECTBEHHbIX HayK, TEXHUKM U TEXHOJOIMi, 00 »5BOIMIONMU (U3MYECKUX 3HAHUH U HUX pPOIU B IEJIOCTHON
€CTeCTBEHHOHAYYHOH KapTHHE MHpa, O BKJIA/I€ POCCUMCKHUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE HAyKH, OOBsCHEHHE
IIPOLIECCOB OKPY’KAIOLIETO MUPA, Pa3BUTHE TEXHUKU M TEXHOJIOTUI
3HaHuUs 0 BUJAX MaTepuu (BEIIECTBO U T0JIE), O IBIIKEHHUH KaK CIIOCO0€ CYIIIECTBOBAHUS MaTepUn, 00 aTOMHO-MOJIEKYIISIPHON
TEOPHH CTPOEHUS BELIECTBA, O (PU3NUYECKON CYIIHOCTH SIBICHHH MPUPOAbI (MEXaHMUYECKHUX, TEIUIOBBIX, JJIEKTPOMArHUTHBIX U
2 KBAHTOBBIX); YMEHHE Pa3InyaTh SBJICHUS 110 ONUCAHHUIO UX XapaKTEPHBIX CBOICTB U Ha OCHOBE ONBITOB, JEMOHCTPHUPYIOIINX
JTaHHOE (PU3MUECKOE SBJICHHE; YMEHUE PAclO3HABaTh MPOSBICHUE W3YUYEHHBIX (PU3MUECKUX SBICHUN B OKPYXKAIOLIEM MHUpE,
BBIJIETISISL MX CYILIECTBEHHBIE CBOMCTBA (ITPU3HAKHU)
Bnagenue ocHoBaMHM NOHATUHHOTO anmnapara i CUMBOJIMYECKOTO S3bIKa (PU3UKU U UCIIOJIB30BAHUE UX JUIS pEHIeHHs y4eOHbIX
3 3aja4; yMEHHE XapaKTepH30BaTh CBOWCTBA Ted, (hU3MYECKHE SBICHHMS W MPOIECCHl, UCNONb3yd (yHIaMEeHTaJIbHBIE H
SMIIUPHYECKHUE 3aKOHBI
4 YMeHue onuceiBaTh U3y4eHHbIE CBOMCTBA TN U (PU3UUECKHE SBICHUS, UCIIOJIb3Ys (DU3HMUeCKHe BETUYUHbI
Bnanenue ocHoBaMH METOZOB HAy4yHOrO IIO3HAHUS C Y4ETOM COOJIOJEHUS MpaBuUi Oe30macHOro TpyAa: HaOIoJIeHue
5 (bU3NUECKUX SIBICHUI:

YMEHHE CAMOCTOSTEIbHO COOMpPATh SKCIEPUMEHTAIbHYI0 YCTaHOBKY U3 JIaHHOTrO Habopa o0opynoBaHHUsl MO MHCTPYKIIUH,




OTMKCHIBATh X0/ ONBITA U 3aIIUCHIBATH €r0 PE3yJIbTaThl, POPMYIUPOBATH BHIBOIBI,

NPOBEICHUE MPSIMBIX M KOCBEHHBIX M3MEpPEHHH (U3NUECKUX BEIMYUH: YMEHUE IJIAHUPOBATH M3MEPEHHS, CAMOCTOSTEIHHO
coOuparh IKCIEPUMEHTAIbHYIO YCTAHOBKY MO0 MHCTPYKILWH, BBIYUCIATH 3HAYCHHE BEJIMYMUHBI U aHAIU3UPOBATH MOTYYECHHbBIE
pE3yJbTaThl C YYETOM 3aJaHHOM MTOTPEIIHOCTH PE3YJIbTATOB U3MEPEHUI;

MIPOBEJICHNE HECIIOKHBIX IKCIEPUMEHTAIBHBIX HCCIEA0BAaHUN; CAMOCTOSITEILHO COOMPATh SKCIIEPUMEHTAIBHYIO YCTAHOBKY U
IPOBOJUTH MCCIIEIOBAHNE IO MHCTPYKIIUH, MPEICTABIATE MTOJyYCHHbIE 3aBUCUMOCTH (PU3UUECKUX BEIIMYMH B BUJE TAOIUI] U
rpaduKoOB, YUUTHIBATh MOTPEIIHOCTH, JIENATh BHIBOJIBI 110 Pe3y/IbTaTaM UCCIEIOBAHUS

[TonrmaHue XxapakTepHBIX CBOMCTB (hU3MUECKUX MOJieNel (MaTepuanbHas TouKa, aOCOIOTHO TBEPAOE TEN0, MOJIETH CTPOCHUS
ra3oB, )KUJKOCTEH U TBEPJBIX T, IJIaHETapHAsI MOJIETb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO fJIpa) U YMEHUE MPUMEHSATh UX
JUIst 00bSICHEHUs (DU3MUYECKUX MPOIIECCOB

YMeHne OOBSICHATH (1)I/I3I/IIICCKI/IG IMpoueCCbl H CBOMMCTBA TCJI, B TOM 4YHCIC UM B KOHTCKCTC CI/ITyaI_[I/Iﬁ IMPaKTHUKO-
OPUCHTHUPOBAHHOI'O XapaKTEpa, B HACTHOCTHU, BBIABJIATL MIPUIMHHO-CIICACTBCHHBIC CBA3HU U CTPOUTH 00BCHEHHE C OHOpOﬁ Ha
HN3YUCHHBIC CBOICTBa (I)I/I3I/I‘ICCKI/IX HBJIGHI/Iﬁ, (1)I/ISI/I‘ICCKI/IG 3daKOHBbI, 3dKOHOMCPHOCTH U MOJCIIN

YMenue pemats pacu€THble 3a1aun (Ha 6a3e 2 — 3 ypaBHEHHUI), UCMOJIB3YS 3aKOHBI U (hOPMYIIbI, CBSA3bIBAONINE (PU3UYECKHE
BEJIMYMHBI, B YaCTHOCTH, 3alUCBIBATh KPATKOE YCJIOBHE 3aJlauM, BBISABISATH HEJOCTAIOLIUE JaHHbIC, BHIOMpPATh 3aKOHBI U
dbopmynbl, HeoOXoauMble g €€ pelleHHs, HCIOJIb30BaTh CIPABOYHBIC [AHHBIC, MPOBOAUTH PACYETHl M OIEHUBATH
PEATUCTUYHOCTH TOJTYYCHHOTO 3HAUCHHS (PU3UIECKON BETMUUHBI, YMEHHE ONPEACIATh PA3MEPHOCTh (PU3UIECKON BEIIMIHUHBL,
MOJIYYEeHHOM MPHU PEIICHUH 3aa4l

YMeHue XapaKTCPU30BaTh IMPHUHIUIIBI HeﬁCTBHH TCEXHUYCCKUX YCTPOI\/’ICTB, B TOM 4YHCIE OBITOBBIX HpI/I60pOB, )51
MPOMBIINIJICHHBIX TCXHOJOTUYCCKUX ITPOLECCOB IO MX OIHCAHHIO, UCIIOJb3Yyd 3HAHUA O CBOMCTBaxX (1)I/ISI/I‘~IGCKI/IX SIBIICHUHN U
HeO6XOI[I/IMHe (I)I/ISI/I‘-ICCKI/IC 3aKOHOMCPHOCTHU

10

YMeHHe HCTIOb30BaTh 3HAHUA O (DU3UYECKUX SBJICHUSAX B IMOBCEIHEBHOM JXKMU3HHU A OOECHEYeHHs O€30MacHOCTH IMpHU
oOpaiieHud ¢ OBITOBBIMH TPUOOpaMU U TEXHUYECKHMMH YCTPOWCTBAMHU, COXPAHEHHsS 370POBbS U COONIOJCHHUS HOPM
HKOJIOTUYECKOTO TIOBEACHHUS B OKPYXKAIOIIEH cpeje; MOHMMaHHE HEOOXOIMMOCTH TMPUMEHEHHUS IOCTIKEHMA (U3UKA U
TEXHOJIOTH 17151 PAIMOHAIILHOT'O IPUPOIOT0JIb30BaAHUS

11

OnbIT nowucka, mnpeoOpa3oBaHUs W MpeACTaBIeHUs HMHPOpMauM (U3UYECKOTO COJIEpKAHUSA C HCHOJIb30BAaHHUEM
MH(OPMaLMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHI; YMEHUE OLIEHUBATh JIOCTOBEPHOCTH MOIYYEHHON HH(OpMaluu Ha OCHOBE
UMEIOIIMXCS 3HaHUHM U JONOJHUTENbHBIX UCTOYHUKOB; YMEHHE UCIOJIb30BaTh NMPHU BBHIOJHEHUN YYEOHBIX 3a/laHUi Hay4yHO-
NOMYJSIPHYIO JINTEpaTypy (U3MUECKOro CoJep)KaHUs, CIpaBOYHbIE MaTepualbl, pecypchl ceTu HHTepHeT; BiaaeHue
0a30BbIMM HaBbIKAaMM TpeoOpazoBaHuss HMHGOpMAIMM M3 OJHOM 3HAKOBOM CHUCTEMBI B JApYryl0; YMEHHE CO31aBaThb
cOoOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOIIEHNS HA OCHOBE HH(POPMAIIMU U3 HECKOJIbKUX UCTOYHUKOB




IlepeyeHb 3J1eMEHTOB co/lepKaHusA, MpoBepsieMbIX HA OI'D nmo pusuke

Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 MEXAHMWYECKHUE ABJIEHU A
1.1 Mexanuueckoe naBmxeHue. MarepuanpHas Touka. Cucrema otcué€ra. OTHOCUTEIBHOCTD JABUKEHUS
1.2 PaBHOMepHOE U HepaBHOMepHOE JBMKeHHe. CpeiHss ckopocTh. PopMyiia Ui BRIYUCICHHS CpeiHeit ckopocTH: V = S/t
PaBHOMEpHOE NPSAMOIMHENHOE NBH>KEHHE. 3aBUCUMOCTh KOOPJAMHATBHI Tela OT BPEMEHHM B Clydae PaBHOMEPHOTO MPSMOJIMHEHHOro
JBU>KEHUS:
13 x(f)=x,+ut
I'paduku 3aBUCUMOCTH OT BPEMEHH Il MPOEKIMH CKOPOCTH, MPOEKIIUU IEepEeMEIIeHUs, MyTH, KOOPAWHATHI MPH PABHOMEPHOM
MPSIMOJIMHEHOM JIBUJKEHUH
3aBUCUMOCTbH KOOPJIMHATHI TeJIa OT BPEMEHU B CIIy4ae paBHOYCKOPEHHOI'O MPSMOJIMHEMHOTO IBH>KEHHUSL:
2
-Sx(f:l = 1-'.|;|: *f_ax * E
@opMynbl I TPOCKUUU MEPEMEIIECHUs, MPOECKUUU CKOPOCTU M MPOEKUUU YCKOPEHHUS NpPU PABHOYCKOPEHHOM MPSMOJIMHEHMHOM
JIBI>KEHUU:
P‘2
1.4 '51'(?‘):{)01' 'r+fi‘]_ 'E"
U_\'(r) =Up, T, L,
a.(f)=canst,
UJIL - L’}1.'1'L :zaxsx
['padmku 3aBHCUMOCTH OT BpPEMEHHU NJsl MPOEKIUU YCKOPEHHUS, MPOEKIHUU CKOPOCTH, MPOEKIMU TEepeMEIIeHUs, KOOPIAWHATHI MPU
PaBHOYCKOPEHHOM TMPSMOJTMHEHHOM JIBHKCHUH
CBobGognoe manenue. dopmysbl, ONMUCHIBAIOIIAE CBOOOJIHOE TMAJCHHWE Tejla MO BEPTUKAIW (IBIKCHHE Tela BHU3 WM BBEPX
1.5 OTHOCUTENIFHO TMOBEPXHOCTU 3eMiH). ['paduku 3aBUCHUMOCTH OT BPEMEHH I TPOEKIUU YCKOPEHHsI, TMPOEKIMH CKOPOCTH H
KOODPJIMHATHI TPH CBOOOHOM TaJICHUU TeJIa M0 BEPTUKAIH
16 CkopocTh paBHOMEPHOTO JIBUKEHUSI TeJla IO OKpykHOCTH. HanpasneHnue ckopocTH.

@dopmysa 1751 BBIYUCIEHUS CKOPOCTHU Yepe3 pauyc OKPYKHOCTHU U Mepuo]1 oOpalieHus:




2R
L=

T
LlenTpocTpeMurenpsHoe yckopeHue. HanpapieHne HeHTpoCTpEMUTENBHOTO yekopeHust. @opmyna AJisi BBIYMCIEHUS YCKOPEHHUS:
2
a — U
"R
dopmyia, CBSI3bIBAIONIAS IEPHO]] M YACTOTY OOpaIleHHUs:
V= 1
T
Macca. [1notHocts BemectBa. @opmyna A BBIYUCICHUS IIOTHOCTH:
1.7 _m
V
1.8 Cuna — BektopHas (usndeckas BenuunHa. CokeHue Cui
1.9 SIBienue nunepuuu. Ilepsoiit 3akon HproToHa
Bropoii 3akon HeroToHa:
1.10 F=m-d
CoHanpaBIeHHOCTh BEKTOPA YCKOPEHHUs TeJla M BEKTOpa CHJIbI, IEUCTBYIOIIEH HA TEJIO
Bzaumopeiictue Ten. Tperuit 3akoH HeroToHa:
1.11 F. . —_F
217 T 12
Tpenue mokost U TpeHUe CKOIbkKeHUs1. DopMyia JJ1s1 BEIYUCICHUS] MOJTYJISI CUITBI TPEHUS CKOJIbYKEHUS:
1.12
FTp =pn-N
Hedopmarnus Tena. Yrupyrue u Heynpyrue negopmanun. 3akoH ynpyroi aedopmanuu (3akoH ['yka):
1.13
F=Fk-Al
1.14 | BcemupHoOe TSAroTeHHe. 3aKOH BCEMUPHOTO TATOTEHUS:




My -1y
F=Gg.—1 _2%

R
Cuna Tsoxectd. Y ckopeHue cBOOOIHOTO NaieHusl.
dopmyiia a7 BHIYUCICHUS CHITBI TSHKECTH BOJIHM3H MmoBepxHocTH 3emin: F = mg.

JiBmxxenue ranet Bokpyr Connna. [lepBas kocmuueckasi ckopocTb. HeBecoMocTh U eperpysku

1.15

Hmnynbc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.
p=mi

I/IMHYJ'IBC cucteMsl Ten. 3MeHeHune HUMITYJIbCA. HMHy.]'IBC CHIJIBI

1.16

3akoH COXPAaHCHUS UMITYJIbCa JIA SaMKHYTOﬁ CHUCTCMBI TCII:
D=myU, +m, U, =const

PeakTuBHOE NBUKEHUE

1.17

Mexannueckas pabota. @opmyna st BEBIYUCICHHS paOOThI CHITHL:

A=Fsoosct

MexaHuueckasi MOIIHOCTb:

n=4
I

1.18

Kunernueckas u NMOTCHIUAJIbHAs SHCPIrus. d)opMyna JIA BBIYUCIICHUSA KHMHETHYECKOMN OHCPIUU:

Hﬁ)z
Be=

Teopema o knHeTHUECKOU dHEeprun. Popmyra i BBIYUCICHNS OTCHIMAIBHONW SHEPTHH TeJa, OJHATOTO

HaJ 3eMIIEN:

E,= mgh

1.19

Mexanndeckas SHEpTHUsL:
E=E.,+E »

3aKOH COXpaHEHHS] MeXaHN4eCKOoN sHeprun. Gopmysa ajs 3aKOHA COXPAHEHUSI MEXaHUYECKOM SHEPTUH B OTCYTCTBHE CUJI TpeHus: E =
const.




[TpeBpariieHrie MeXaHMUECKON SHEPTUH MTPH HAJIMUUU CHIIBI TPEHUSI.

[TpocThie MeXaHU3MBI. «30J10TO€ MPABUIIOY» MEXaHUKH.
Peruar. Moment cwist; M - Fl.
YcioBre paBHOBECHS phlyara:

M +M, +..=0

[TonsrkubIi 1 Heno B HBIN O0510ku. KIT/I mpocThix MexaHU3MOB,

1.20

n= Anonesaas
A‘S&I‘IZEHEEEEH

JlaBnenue TBEpAOTrO TEIA.
®opmyiia 11 BBIYUCICHUS JABJICHUS TBEPIOrO TeJIa:
_F
P=—-
1.21 JlaBiieHue ra3a. ATMOC(epHOE TaBICHHE.
I'uapocTaTyeckoe 1aBlieHUE BHYTPH KUJIKOCTH.
®opmyrna s BBIYUCICHUS TABJICHUS BHYTPU KUIKOCTH:

p=pgh+p_,

1.22 3akoHn [lackans. ['mppaBnuyeckuii npecc

3akoH Apxumena. Dopmyna I onpeieTIeHHs BEITAIKUBAIOIICH CHIIBI, IEHCTBYIONICH Ha TEJIO, MOTPYKEHHOE B )KUIAKOCTH HITH Ta3:

Ycnopue nuaBanus Tea. [InmaBanue CYJ0B Y BO3AYXOILJIABAHUEC

Mexannueckue kosiebanus. AMIUTUTY/Ia, IEPHOJT U YacToTa Kojebanuit. @opmyia, CBA3BIBAIONIAs YACTOTY U TIEPHUO]] KOICOaHMI:
1.24 1

1.25 | MaremaTnueckuil ¥ IpyKUHHBINA MasTHUKU. [IpeBpalieHue sHeprun Mpu KoyiebaTenbHOM JIBUKEHUU

1.26 | 3aryxatomue Konebanusi. BeiHyxeHnble kojaebanus. Pe3onanc

1.27 MexaHU4eCKHUE BOJIHEI. HpO,[[OHBHLIC 1 NOTNICPCYHBIC BOJIHEIL. I[J'II/IHa BOJIHBI U CKOPOCTH PACTIPOCTPAHCHH A BOJIHBI:




r=v-T

1.28 | 3Byk. I'pomKocTh U BbicOTa 3ByKa. OTpakeHHE 3ByKOBOI BOJIHBI HA TpaHULE IBYX cpel. MH(bpa3ByK U yabTpa3ByK
Ipakxmuueckue pabomul
W3mepenue cpenHel INIOTHOCTH BEIIECTBA; apXMMEJOBOM CHUIIbI; ®KECTKOCTH MPYXKHUHBI; KO3(DULIMEeHTa TPEHUs CKOJIbXEHUS; pabOThI
CHJIBI TPEHUS, CHJIBI YIIPYTOCTH; CPEIHEH CKOPOCTH JIBUKEHHUSI OpYyCKa M0 HAKJIOHHOM IJIOCKOCTH; YCKOPEHUs OpycKa pu JBMKEHUH 110
HAaKJIOHHOM IJIOCKOCTH; YacTOThl M Nepuoja KojeOaHui MaTeMaTHYeCKOro MAasTHUKA; YacTOThl M NEpHOAa KOJIeOAaHUH MPYKMHHOTO
MasiITHUKA; MOMEHTA CHJIBL, JCHCTBYIOIIETO Ha phIYar; paboThl CUIIBI YIIPYTOCTH MPH MOABEME Ipy3a C TOMOIIBIO HEMOABIKHOTO OJIOKA;
1.29 paboThI CUIIBI YIPYTOCTH IPU MOABEME IPy3a C IOMOILBIO TOJIBUKHOTO OJI0KA.

' HccnenoBanue 3aBUCMMOCTH apXMMEOBOI CHIIBI OT 00b&Ma MOTpYKEHHOW YacTH Teja M OT IUIOTHOCTU >KUAKOCTH, HE3aBUCHMOCTHU
BBITAJIKMBAIOIIEH CUJIBI OT MACChl TEJa; CUJIbl TPEHUS CKOJBXEHMS OT CHJIbI HOPMAJIBHOIO JABJICHMS U OT pPOAa IOBEPXHOCTH; CHIIBI
YIIPYTrOCTH, BO3HUKAIOUICH B MpPY)KHHE, OT CTENEHH aedopMaluy MPYKUHBL, YCKOpeHHUs OpycKa OT yriia HakjJOHAa HAaIpaBIISIOLICH;
nepuojia (4acToThl) KojeOaHUH HUTSHOIO MasTHUKA OT JJIMHBI HUTH; NEpUOoJia KOJeOaHU NMPYKUHHOIO MasTHUKA OT Macchl rpy3a u
XKECTKOCTU MPYKUHBI; UCCIIEJIOBAaHNE HE3aBUCUMOCTHU IepuoJia KojJeOaHUi HUTSAHOTO MasTHUKA OT Maccel rpysa. [IpoBepka ycioBus
paBHOBECHs ppluara
Qusuueckue s61eHUs 6 npupode. TMPUMEPHI JBUKEHHUS C Pa3IMYHBIMU CKOPOCTSIMHM B JKMBOW M HEXHMBOW NPUPOJE, IEHCTBHE CHIIBI

130 | TPeHHMS B NPUPOJC M TEXHMKE, MPUIMBBL U OTIMBL, JIBHKCHHC MIaHET ConHeyHOM cUCTEMBl, PEAKTHUBHOE IBUIKEHHE MKMBBIX

' OpPraHU3MOB, pblUaru B TeJ€ 4YeJIOBEKa, BIMSHME aTMOC(HEpPHOro AABJICHMS Ha JKUBOM OpraHu3M, IUIaBaHHE pbIO, BOCIPHUITHE 3BYKOB
YKUBOTHBIMH, 3€MJIETPSICEHHE, CEIICMUUECKHUE BOJIHBI, IIyHAMH, 3XO
Texnuueckue ycmpoticmea: CIUAOMETP, JATYUKU NOJIOKEHUS, PACCTOSIHUS U YCKOPEHUs, AMHAMOMETP, MOAIIMITHAKY, PAKETHI, PbIYar,

131 MOJIBWKHBIM M HENOJBHXHBIA OJOKHM, HaKJIOHHAs IJIOCKOCTh, MPOCThIE MEXaHU3MbI B OBITY, COOOMLIAIOIIMECS COCY.bl, YCTPOWCTBO

' BOJIONPOBO/A, THUIPABIMYECKHI Ipecc, MaHOMETp, OapoMeTp, BBICOTOMEp, MOPLIHEBOH HAcCOC, apeoMeTp, 3XOJIOT, HCIOJIb30BaHUE
yJIbTpPa3ByKa B ObITY U TEXHUKE

2 TEIJIOBBIE ABJIEHUA

21 OcCHOBHBIE TOJIO)KEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOpUU CTpPOEHHUs BemlecTBa. Monenu TBEPIOro, >KUIKOIO M Tra3000pa3HOro

' cocTosHu# BemlecTBa. Kpucramanueckue u amopQHble Tena

2.2 JIBmkenue yactull BeniectBa. CBA3b CKOPOCTH JABMXKEHHsSI YaCTHUIL ¢ Temreparypoil. BpoyHoBckoe nBuxenue, nuddysus

2.3 CMauuBaHue ¥ KalWLISIPHBIE SIBICHUS

2.4 TennoBoe paclIMpeHne U CxKaTUue

2.5 TennoBoe paBHOBECHE

2.6 Buytpennsis sHeprus. PaboTa u Tersonepeaaya Kak crocoObl M3MEHEHUs! BHYTPEHHEH SHEpruu




2.7

BI/I,I[I)I TCIIONECpCAaYn: TCIIJIOMPOBOAHOCT, KOHBCKI WA, N3JIYICHHUEC

HanGBaHI/IC H OXJIAXKJACHUC TCII. KommuecTBO TEIIIOTHI. Y,ZLCJ'IBHaH TEMI0EMKOCTb:

2.8
O=am(t,—1,)
3aKOH COXpaHEeHHMsI SHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OaaHca:
2.9 —
O +0, +..=0
210 Hcnapenne u koHaeHcanus. M3MeHeHre BHYTpEHHEN SHEPTUM B IPOLECCE UCIIAPEHUs U KOHAeHcauuu. Kunenue sxuakoctu. Y nenpHas
' TeroTa napoodpasosanus: L = Q/m
211 BrnaxnocTs Bo3ayxa
[TnaBnenue u kpucramunzanus. Vi3MeHeHrne BHyTpEHHEH SHEepPTruu Ipy TUIaBIICHUU U KPUCTAIIM3AIMH. Y JielibHas TEIUIOTa IJIaBICHUS:
212 5 o
m
2.13 | BHyTpeHHss SHEpPrus CrOpaHus TOIUIMBA. Y AebHas TEIUIOTa CropaHus Torinea: ( = Q/m
2.14 [Tpuntumnbe! paboTel TeroBeix Asuratenei. KI1J[ TreroBoro aeurarens
Ipaxmuueckue pabomul
N3mepenne yaenbHON TEMIIOEMKOCTH METAJUNTMIECKOTO IIMIIMH/IPA; KOJIMYECTBA TEIUIOTHI, IIOJIyY€HHOTO BOJIOW KOMHATHOW TEMITEPATyPhI
515 (UKCUPOBAHHOM Macchl, B KOTOPYIO OIYIIEH HAarpeThlii LMWIMHIP; KOJIWYECTBA TEIJIOThI, OTJAHHOI'O HAarpeThiM LMJIMHAPOM, IMOCie
OIyCKaHHWS €ro B BOJY KOMHATHOH TeMIepaTypbhl; OTHOCHUTEIFHOW BIAKHOCTH BO3/AyXa; YIACIBHOW TEIUIOTHI IUIABJICHUS JIbJA.
HccnenoBanre M3MEHEHUS TeMIIEpaTypbl BOJBI MPU Pa3IUYHBIX YCIOBHSX; SIBIEHUS TEIJIOOOMEHA MpPU CMENIMBAHUU XOJOAHON U
ropsiueii BOJpI; Iporiecca NCrapeHust
216 Qusuueckue aeieHuss 8 npupooe: TIOBEPXHOCTHOE HATSHKEHUE U KaNWUIPHBIE SIBICHUS B MPUPOJE, KPUCTAIBI B IPUPOJIE, U3TyUEHUE
' ConHua, 3aMep3aHue BoJI0EMOB, MOPCKHE Opu3bl; 00pa3oBaHKE POChl, TYMaHa, WHes, CHera
217 Texnuueckue ycmpoticmea: KaWUIAPBI, TPUMEPHl UCIIONB30BaHUS KPHUCTALIOB, JKUAKOCTHBIA TEPMOMETp, MAaTYUK TEMIIepaTyphl,
' TEpPMOC, CHCTeMa OTOIUICHUS IOMOB, TUTPOMETPBI, ICUXPOMETP, NapoBasi TYypOMHA, ABUraTelb BHYTPEHHETO CTOpaHUs
3 OJIEKTPOMATHUTHBIE ABJIEHUA
3.1 OnexTpu3zanys Tel. J[Ba Buaa 3JIeKTpHUUECKUX 3apsiI0OB
3.2 B3aumoneiicTBue 3apsbkeHHBIX Ten. 3akoH Kyrnona
3.3 3aKOH COXpaHEHUs HJIEKTPUIECKOTo 3apsaa




Onektpuueckoe mnosie. Hampsk€HHOCTH 3nekTpuyeckoro mosis. [IpuHIMN CynepHno3uiy AJIEKTPUUYECKUX Mojei (Ha KadyeCTBEHHOM

3.4
YPOBHE)
3.5 Hocurenu snexkrpuueckux 3apsaoB. JlelcTBUE 2JIEKTPUYECKOTO M0JIsL HA AJIEKTpUYecKUe 3aps/pl. [[pOBOJHUKY U IU3IEKTPUKH
36 [TocTosiHHBIM 2neKTpUuecKuil ToK. [leiicTBus anekTpuueckoro Toka. Cuna toka. Hanpsxenue.
' I=qg/t,U=A/q
37 DIIEKTPUUYECKOE CONPOTUBIICHUE. Y AEIBHOE IIEKTPUUECKOE COITPOTUBIICHUE:
' R =pl/S
3.8 3akon Oma ayis1 yyactka snekrpuueckoi rernu: | = U/R
[TocnenoBarenbHOE COEIMHEHUE IIPOBOJHUKOB:
I,=1,; U=U,+U,; R=R,+R,
3.9 [TapamiensHOE COeIMHEHNE IPOBOAHUKOB PABHOTO CONPOTUBIICHUS:
U =U;I=L+I; rR=5
2 2 >
CwmenanHble COeTMHEHMS! TPOBOTHUKOB
3.10 | PabGora m MonHOCTE ekTpudeckoro Toka. A = Ult, P = Ul
3akoH Jlxxoynsa — Jlenuna:
3.11 2
O=I"-R-t
3.12 OneIT OpcTena. MarHuTHOE MoJje IpsIMOro NPOBOAHUKA ¢ TOKOM. JIMNHMY MarHUTHOM MHIYKIIUU
3.13 | MarHuTHoOe 1oJie TOCTOSSHHOTO MarHuTa. B3anmoeiicTBre MOCTOSHHBIX MarHUTOB
3.14 | JleiicTBME MarHUTHOTO MOJIsl HA IPOBOJHUK C TOKOM
3.15 OneiTel @apazes. SBneHue snekTpoMarHuTHON HHAYKIMU. [IpaBumno Jlenua
Ilpakxmuueckue pabomul
W3mepeHne 37eKTpUUecKOro COMPOTUBIEHUS PE3UCTOPa; MOIIHOCTH IEKTPUUYECKOT0 TOKa; pabOThI AJIEKTPUUYECKOTO TOKA.
316 HccnenoBanue 3aBHCHUMOCTH CHJIBI TOKAa, BO3HHKAIOIIETO B MPOBOJHUKE (PE3UCTOPHI, JAMIIOYKa), OT HAMPsHKEHHS Ha KOHIIAX

IIPOBOIHMKA; 3aBUCUMOCTH CONPOTUBIIEHUS OT JUIMHBI IPOBOJHHUKA, IUIOMIAAHN €r0 MONEePEYHOr0 CEYEHUS U YEIbHOTO CONPOTUBIICHUS.
[IpoBepka mpaBwiia Ui 3JIEKTPUUECKOTO HAMNPSIKEHUS NPU IOCIEAOBATEIBHOM COECIMHEHUH IPOBOJHUKOB; IpaBWia Il CUJIbI
AIEKTPUYECKOT0 TOKA MTPH MapayljIeIbHOM COEMHEHUH TPOBOAHHUKOB (PE3UCTOPHI U JIAMITOUKA)




Qu3suueckue A6n1eHUs 8 npupoode: SIEKTPUUECKHE SBIECHUS B aTMoc]epe, FIEKTPUUECTBO KUBBIX OPraHU3MOB, MATHUTHOE MOJe 3eMJy,

3.7 Jpetid MoroCcoB, POIh MATHUTHOTO TIOJIS JJIs KU3HU Ha 3eMiie, TIOJISIPHOE CHSTHHE
Texnuueckue ycmpoticmea: dIEKTPOCKOI, aMIEPMETpP, BOJIBTMETP, PEOCTAT, CUETUMK HITEKTPUUECKON SHEPTUH, IIEKTPOOCBETUTEIHHBIE

3.18 | mpubopbl, HarpeBaTelbHBIE 3JIEKTPONPHUOOPHI (IIPUMEPHI), DICKTPHUUCCKHE IPEIOXPAHHUTENN, DICKTPOMArHUT, 3JEKTPOJIBUTATEIh
MOCTOSIHHOTO TOKAa, TeHEPATOp MOCTOSHHOTO TOKA

3.19 | DnekrpomarHuTHbIe BOJMHBL [1IKana 31eKTpOMarHUTHBIX BOJIH

3.20 | JlyueBast mozeinb cBeTa. [IpsMonmHeiHOE pacIpoCTpaHEHUE CBETa

3.21 | 3axon orpaxenus cBeta. Ilmockoe 3epkaio

3.22 | Ilpenomienue cBera. 3aKOH MPEJIOMIICHHUS CBETA

3.23 | Jlucmepcus cBera

3.24 | Jlunza. Xox snyueid B auH3e. DoKycHOE paccTosiHue JuH3bl. Onrudeckas cuna aun3el: D = 1/F

3.25 ['ma3 kak ontudeckas cucrema. OnrTuyeckue npubopsl
Ilpaxmuueckue pabomuwl

N3mepenue onTudeckoi Cuiibl coOMparouieil JuH3bI, (OKYCHOIO pPAacCTOSHUS coOMparoliedl JUH3bl (10 CBOWCTBY paBEHCTBA
3.26 | pa3MepoB mpenMera U H300pakeHHs, KOT/1a IPEIMET PACIIONIOKEH B IBOMHOM (OKYyCe), OKa3aTels IPEeIOMIICHHS CTEKJIa.
HccnenoBanme cBoiicTBa M300pakeHUs, MOIYYEHHOTO C MOMOINBIO COOMpPAIOMIEH JUH3BI, U3MEHEHHSI (JOKYCHOTO PaCCTOSHUS

JIBYX CJIOKEHHBIX JIMH3; 3aBUCUMOCTH yTJjla MIPEJOMJICHHs CBETOBOIO Jy4a OT yIJIa a/IeHUs] Ha TPaHMIIE «BO3YX — CTEKIIO»

3.97 Qusuueckue sagnenus 6 npupooe: 3atmenus Connua u JIyHsl, 1[BeTa Tel, onTUYeCKHe sBIEHUS B aTMocdepe (1BeT Heba, pedpakius,
paayra, MUpax)

3.28 | Texnuueckue ycmpoticmea: 04K, TIEPUCKOII, (poTOanmapar, ONTHIECKHE CBETOBOIBI

4 KBAHTOBEGLIE SIBJIEHUA

4.1 PannoaktuBHOCTH. Anb(a-, 6eTa-, raMMma-uzinydeHus. Peakiuu anbda-u 6era-pacnama

4.2 OmneiTel Pezepdopaa o paccestnuto anbda-yactuu. [lnanerapuast Mmogens aToMa

4.3 CocraB aToMHOTO sigpa. M30TOIBI

4.4 ITepuon monypacmnana aTOMHBIX SIAEP

4.5 SnepHble peakMy. 3aKOHBI COXPAHEHUS 3apsI0BOTO U MAaCCOBOTO YHCEN

46 Qusuueckue AGNEHUA 6 npupooe: CCTCCTBCHHBIfIU panMoaKTUBHBIN (DOH, KOCMUYECKHE JIY4H, PAJAMOAKTUBHOE M3IIy4YeHHE MPUPOIHBIX
MHUHEPAJIOB, JICHCTBUE PaJMOAKTHBHBIX U3TYyYCHUI Ha OPTaHU3M YEIOBEKa

4.7 Texnuueckue ycmpoticmea. CUEKTPOCKOII, HHIUBUIYaIbHBIN TI03UMETp, KaMepa BuibcoHa, simepHast SHepreTuka




YMK u 3s1ekTpoHHbIe (1M poBbIe) 00pa3oBaTe/bHbIE PeCypPChl:

IIporpamma:

@enepanbHas oOpa3oBaTeibHas MNpPOrpaMMa OCHOBHOIO OOIero oOpa3oBaHus, YTBEp)KIEHHas Npuka3zoM MuHnpocsemenus Poccun ot
16.11.2022 r. Ne 993

YuyeOHHKH:

[eppimkun .M. @usuka: 7-it knacc: 6a30Bbiii ypoBeHb: yueOHuK / .M. Ilepsimkun, A.M. Banos. - Mocksa: IIpocsemenue, 2024
[Teppimkun .M. ®usuka: 8-i kiacc: 6a30Bbii ypoBeHb: yueonuk / .M. Ilepsimkun, A.W. UBanos. - Mocksa: [IpocBemenue, 2024
[Neppimkun .M. @usuka: 9-it xinacc: 6a30Bb1ii ypoBeHb: yueOHuK / .M. Ilepsimkun, A.M. Banos. - Mocksa: IIpocsemenue, 2024
JlomoJiHMTeIbHAS JINTEpaTypa:

Jlykammk B.M. Coopruk 3amau o ¢usuke. 7-9 knaccor: yauedHoe nmocobdbue / B.W. Jlykamuk, E.B. UBanos. - Mocksa: I[IpocBenienne, 2023
DJIeKTPOHHBIE 00pa30BaTe/IbHbIC PeCypPChl:

®dusuka. 7 knacc. PenepanbHOE IOCYJapCTBEHHOE aBTOHOMHOE 00Opa30BaTEbHOE YUPEKJIEHUE BBICHIET0 00pa3oBaHus «l ocyaapCTBEHHBIH
YHUBEPCUTET MPOCBEILECHUS»

®usnka. 8 kmace. DexepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeNbHOE YUPEkKACHUE BBICIIEro oOpa3zoBaHus «l ocymapcTBEHHBIN
YHUBEPCUTET MTPOCBEILEHUS»

®usnka. 9 knmace. DegepaibHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTENbHOE YUPEkKACHUE BBICIIEro oOpa3zoBaHus «l ocymapcTBEHHBIN
YHHUBEPCUTET NPOCBEILIEHUS»

bubnuorexka »neKTpoHHBIX O0pa3oBarenbHBIX pecypcoB. dusmka. 7 wiacc. Harnsanele ypoku ONEKTpOHHBIE Y4eOHO-METOIUYECKHE
Matepuansl. 000 «9K3AMEH-MEJINA»

bubnmoreka SIEKTPOHHBIX 00pa3oBaTelNbHBIX pecypcoB. dm3mka. 8 wimacc. Harnsaaele ypoku DJICKTPOHHBIE YYeOHO-METOIUYECKUE
Matepuansl. OO0 «9K3AMEH-MEJINA»

bubnmoreka »IEKTPOHHBIX 00pa3oBaTelNbHBIX pecypcoB. ®dm3uka. 9 wimacc. Harnsaaele ypoku DJIEKTPOHHBIE YYeOHO-METOIUYECKUE
Matepuansl. OO0 «9K3AMEH-MEJINA»



KanennapHo-rematudeckoe mianupoBanue. Pusuka 7 kiaace

Ne
yp.

HaunmenoBaHnue
pa3nena

Tema ypoka

Hcnosb3oBanne 31eKTPOHHBIX
(uu¢poBbIX)
00pa3oBaTe/IbHBIX PecypcoB
(Q0P, 1OP)

K-Bo
qacoB

Jara

Jara

mian | ¢akr

mian | dakr

Ta

Ta

70

70

Pu3uka u eé poiab
B IIO3HAHHUU
OKPY:KaK1Iero
MHpa

Boansiit unctpykrax no Th B kabunere u
opranu3zaiuu padbouero mecra. Pusnka —
HayKa 0 npupoje. SBiaeHuss npupossl.
PuznyecKue sIBICHUS

MGX&HI/I‘IGCKI/IG, TCIIJIOBBIC, SJICKTPUUICCKUC,
MAarauTHBIC, CBETOBLIC, 3BYKOBBIC SIBJICHUS

duznyeckre BETUYUHEI U UX HN3MCPCHUC

TouHoCTh U MMOTpCIIHOCTD H3MepeHHﬁ

Ol | W DN

JlaboparopHnas pabota «Onpenenenue
NIOKa3aHUN U3MEPUTEIBLHOrO pUdopar»

https://m.edsoo.ru/ff09f72a

N I L

Kak ¢u3uka u apyrue ecTecTBeHHbIE HAYKU
M3y4aroT npupoay. EcTecTBEeHHOHAayYHBIN
MeTo]1 mo3HaHusl. Onucanue PU3nIecKux
SIBJIEHU C TIOMOIIIbIO MOJIEIEN

IlepBoHaYa/IbHBbIE
CBe/ICHUH O
CTPOCHHUH
BelleCTBa

CTpOCHI/Ie BCIICCTBA. OHLITBI, JOKa3bIBAIOIIHEC
JUCKPETHOC CTPOCHUC BCUICCTBA

https://m.edsoo.ru/ff09fe0a

I[BI/I)KCHI/IG qacTull BEIICCTBA

https://m.edsoo.ru/ff0a013e

JlaGopaTtopHnas pabota «OnpeneneHue
pa3MepoB MaJIbIX TEJ

10

ArperaTHble COCTOSIHHSI BEILIECTBA

11

B3aumocBsi3b MeX1y CBOWCTBaMU BEIIECTB B
Pa3HBIX arp€raTHhIX COCTOAHUAX U UX
ATOMHOMOJIEKYJIIPHBIM CTPOSHUEM.
OcoOEHHOCTH arperaTHBIX COCTOSTHUN BOJIBI

https://m.edsoo.ru/ff0a0378



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

JABuxenue u

Mexanunyeckoe nBuxeHre. PaBHoMepHoe u

https://m.edsoo.ru/ff0a05c6

12 | B3ammoneiicTBHe | HEPAaBHOMEPHOE JBUKCHHE 1
TeJl

13 CkopocTb. EqMHHIIBI CKOPOCTH https://m.edsoo.ru/ff0a079c 1

14 Pacuer myTH 1 BpeMeHU IBUOKCHHUSI https://m.edsoo.ru/ff0a0ae4 1
WNuepuusi. 3akoH uHepiyu. Bzanmoneiictue https://m.edsoo.ru/ff0a0c10

15 TeJ KaK MPUYNHA U3MEHEHUSI CKOPOCTH 1
JIBHOKCHUS TEJT
Macca tena. Equannel Maccsl. [ImoTHOCTD https://m.edsoo.ru/ff0a0fee

16 BemiecTBa. Pacder Maccel 1 00beMa Teja 1Mo ero 1
miotHocTy. JlaboparopHas paboTa
"N3mepenue maccol Tena'

17 JlabopatopHas pabota «OmnpeencHue 1
IUIOTHOCTH TBEPJIOTO TeIa»

18 Pemenue 3agau o teme "ImoTHOCTD https://m.edsoo.ru/ff0al23c 1
BenecTna”

19 CuJia Kak XapaKTepUCTHKA B3aMMOICHCTBUS 1
ten. Cuna ynpyroctu. 3akoH ['yka
JlaGopatopHas pabota «3yuenue

20 3aBHCHUMOCTH pacTsoKeHHs (e opmariyn) 1
NPY>KUHBI OT PUII0KESHHOU CHITBI»

21 SBnenue Tarorenus. Cuma TSHKECTH 1
CBsI3b MEK/Ty CHIION TSDKECTH M Maccoi Teja. https://m.edsoo.ru/ff0al778

22 Bec Tena. Pemnrenne 3aga4u no teMme "Cuna 1
TSHKECTH"

23 Cuna TSKeCTH Ha IPYTHX IUIaHeTax. https://m.edsoo.ru/ff0al502 1
dusnyecKkre XapakKTePUCTHKHU TUIAHET

24 N3mepenue cui. JunamomeTp https://m.edsoo.ru/ff0al8cc 1

o5 JlaboparopHas padota "I'panynpoBanue 1
NPY)KUHBI U K3MEPEHHUE CHJT IMHAMOMETPOM"

26 Bec Tena. HeBecomocTh https://m.edsoo.ru/ff0al778 | 1



https://m.edsoo.ru/ff0a05c6
https://m.edsoo.ru/ff0a079c
https://m.edsoo.ru/ff0a0ae4
https://m.edsoo.ru/ff0a0c10
https://m.edsoo.ru/ff0a0fee
https://m.edsoo.ru/ff0a123c
https://m.edsoo.ru/ff0a1778
https://m.edsoo.ru/ff0a1502
https://m.edsoo.ru/ff0a18cc
https://m.edsoo.ru/ff0a1778

CrnosxeHue AByX CHJI, HAIIPaBJIEHHBIX 110 OJHON

https://m.edsoo.ru/ff0ala70

27 npsiMoid. PaBHOIEHCTBYOIIIAS CHIT
28 PemeHHei 3a1a4 Ha cu)npeneneHHe
PaBHOJICHCTBYIOIIEH CHIIBI
29 Pemenue 3amgau no reme "PaBHoielicTByrOMIAs
cun'”
30 Tpenue ckonbxeHus U TpeHue mokos. Tpenne | https://m.edsoo.ru/ff0alb9c
B IIPUPOJIE U TEXHUKE
M3ydyeHune 3aBUCMOCTH CHITbI TPEHHSI https://m.edsoo.ru/ff0alcc8
31 CKOJIBKEHHMSI OT CHJIBI JABJICHUS M XapaKTepa
CONPHUKACAIONIMXCSI TOBEPXHOCTEH
Pemenue 3agay nmo remaMm: «Bec Tenay, https://m.edsoo.ru/ff0alde0
32 «I"paduueckoe nzodpakeHue cuin», «CHIIb,
«PaBHOIECNCTBYIOMIAS CHID)
KoHTposbHast paboTa 1o Temam:
33 «MexaHH4ecKoe JABIKEHHE, «Macca,
IUTOTHOCTHY, «Bec Tenay, «I'paduyeckoe
n300pakeHune crny, «CHIIb»
JaBienne JHasnenue. CiocoObl YMEHBIICHUS U https://m.edsoo.ru/ff0a20a6
34 TBEPABIX Ted, YBEJTMUYECHHUS TABJICHHS
JKUAKOCTEN U
razoB
35 JlaBieHue raza. 3aBUCUMOCTD JaBjieHHs rasa ot | https://m.edsoo.ru/ff0a2376
00BEMa, TeMIepaTypbl
36 [Tepenaua naBieHus: TBEPABIMH TEIAMH, https://m.edsoo.ru/ff0a25b0
YKMJIKOCTSIMH W ra3zaMu. 3akoH Ilackais
37 Jlaf.neHHe B JKAJIKOCTH U ra3e, BBI3BAHHOE https://m.edsoo.ru/ff0a2718
JICWCTBHEM CHIIBI TSHKECTH
38 Pemrenue 3amau mo teme «/laBienue B https://m.edsoo.ru/ff0a2826
JKMJIKOCTH U rase. 3akoH ITackas»
39 Co00Imaronmecs CoCy/Isl https://m.edsoo.ru/ff0a2970



https://m.edsoo.ru/ff0a1a70
https://m.edsoo.ru/ff0a1b9c
https://m.edsoo.ru/ff0a1cc8
https://m.edsoo.ru/ff0a1de0
https://m.edsoo.ru/ff0a20a6
https://m.edsoo.ru/ff0a2376
https://m.edsoo.ru/ff0a25b0
https://m.edsoo.ru/ff0a2718
https://m.edsoo.ru/ff0a2826
https://m.edsoo.ru/ff0a2970

Atmocdepa 3emin. [IpudnHb! cyniecTBOBaHUS

https://m.edsoo.ru/ff0a2b5a

40 , 1
BO3JIyIIHO# 000J04YKH 3eMIIH.

41 Bec Bo3ayxa. ATMOcdepHOe JaBlicHHE https://m.edsoo.ru/ff0a2b5a | 1

42 W3mepenue armocheproro aasienust. OnbiT https://m.edsoo.ru/ff0a2da8 1
Toppuyesnu

43 3aBUCHUMOCTH aTMOC(EPHOTO JTaBJICHHS OT https://m.edsoo.ru/ff0a2fc4 1
BBICOTBI HaJl YPOBHEM MOPSI.

44 bapometp-anepou. https://m.edsoo.ru/ff0a2fc5 1

45 ['mnpaBiarueckuii mpecc https://m.edsoo.ru/ff0a3136 1

46 Manomertpsl. [lopiiHEeBOM )KUIKOCTHBIN HACOC 1

47 JleficTBHeE KUIKOCTH ¥ Ta3a Ha orpyxenHoe B | https://m.edsoo.ru/ff0a3276 1
HUX TeJI0. ApXMMe0Ba CUIIA
JlabopatopHas padota «OmnpeencHue https://m.edsoo.ru/ff0a33fc

48 BBITAJIKMBAIOLICH CUIIBI, IEUCTBYIOIIEH HA 1
TEIT0, MOTPY)KEHHOE B )KUIKOCTH»
JlabopaTopHas paboTa 1o TeMe https://m.edsoo.ru/ff0a3514

49 «MccnemoBanue 3aBUCMOCTH Beca Tella B BOJIC 1
0T 00bEMa TIOTPY)KEHHOH B KUIKOCTh YaCTH
Tenay

50 Pemenne 3aj1a4 10 Teme "JlaBiIeHUE TBEPABIX 1
TeN, )KUIKOCTEN 1 ra3os"

51 KonrtponsHas padorta no reme "JlaBneHue 1
TBEPJIBIX TeJ, )KUJIKOCTEH U ra3oB"

50 [TnaBanue ten. KoncrpyupoBaHnue JT0AKH 1 https://m.edsoo.ru/ff0a3a96 1
orpesiesieHne e€ rpy30nobEMHOCTH
Pemenue 3amxau no temam: «llnaBanue cyaos. https://m.edsoo.ru/ff0a3654

53 BosnyxonnaBanuey, «/laBnenue TBepAbIX TEN, 1
KHMJIKOCTEH U Ta30B)»

Pa6ora u Mexanuueckas padora https://m.edsoo.ru/ff0a3f82
54 | MoIHOCTB. 1

JHeprus



https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2b5a
https://m.edsoo.ru/ff0a2da8
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a2fc4
https://m.edsoo.ru/ff0a3136
https://m.edsoo.ru/ff0a3276
https://m.edsoo.ru/ff0a33fc
https://m.edsoo.ru/ff0a3514
https://m.edsoo.ru/ff0a3a96
https://m.edsoo.ru/ff0a3654
https://m.edsoo.ru/ff0a3f82

MomsocTts. EquHuIisl MOIHOCTH

> https://m.edsoo.ru/ff0a3f82
56 Pacuér MomHoOCTH, pa3BUBAEMON NIPU MOABEME
110 JICCTHHIIC
57 IIpocteie Mexanu3Mmsl. Peruar. PaBHoBecue cui
Ha pplyare
Pbruaru B TeXHHKE, OBITY U IPUPO/IE. https://m.edsoo.ru/ff0a478e
58 JlabopaTtopHas pabora «HMccnenoBanue
YCIIOBHI PABHOBECHS PhIYara
59 Pemrenue 3ama4 mo teme «YcinoBus paBHoBecus | https://m.edsoo.ru/ff0a48a6
pblyara
KoadurmenT moie3noro neicTBus
60 Mexanu3ma. Jlaboparopnas pabora
«M3mepenne KIIJI HAKIIOHHON IIIIOCKOCTHY
61 Pemenue 3ana4 no reMme "Pabora, MOIITHOCTD, https://m.edsoo.ru/ff0a4c48
KHH"
62 Mexanunueckas sHeprusi. Kunernueckas u https://m.edsoo.ru/ff0a4252
NOTCHIUAIbHAS] DHEPTHSI
63 3aKOH COXpaHEHUs] MEXaHHMYECKOM YHEPTUH https://m.edsoo.ru/ff0a4360
OmnpeneneHne M3MEHEHHsT KHHETHYECKOHN 1
64 NOTEHIUATBHON YHEPTUH NIPU CKaThIBAHHH
TeJNa M0 HAKJIOHHOW MJIOCKOCTH"
65 KonTponbhas pabota no teme «Pabota u
MOIIIHOCTb. DHEPTHUSD)
66 IMoBTOpeHue Pabota ¢ Tekctamu o Teme "MexaHu4ecKoe https://m.edsoo.ru/ff0adee6
IBHKeHHuE"
67 Paﬁiom C TEKCTaMH 110 TeMe «JlaBnenue https://m.edsoo.ru/ff0a4ffe
TBEPABIX T, )KUIKOCTEH U T'a30B
68 Pabora c rekcramu o reme "Pabora.

MomHoCTb. DHeprus'"



https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a3f82
https://m.edsoo.ru/ff0a478e
https://m.edsoo.ru/ff0a48a6
https://m.edsoo.ru/ff0a4c48
https://m.edsoo.ru/ff0a4252
https://m.edsoo.ru/ff0a4360
https://m.edsoo.ru/ff0a4ee6
https://m.edsoo.ru/ff0a4ffe

KanenaapHo-tremaTudeckoe niianupopanue. ®usuka 8 kiaacc

Hcnoan3oBanne 3JIeKTPOHHBIX Jlata Jlata
Ne HaumenoBanue Tema ypoka (uu¢poBbIX) K-Bo nnan | daxr | maan | dakr
yp. pasjieia 00pa3oBaTe/ILHBIX PeCypCcoOB | 4acoB
(0P, I1OP) 8a 8a 86 86
TenioBble BBoaublit nHcTpykTax o Th B kabuHere u https://m.edsoo.ru/ff0a5256 1
| | AiBaCHUS opraHu3anuu pabodero mecta. OCHOBHBIC
TIOJIOKEHHST MOJIEKYIIIPHO-KHHETHIECKOM
TEOPUH M UX OMBITHBIC TIOATBEPKICHHS
2 Macca u pazmep aTOMOB U MOJIEKYJT 1
3 Mogenu TBEpPIOro, KHUAKOro U razoodpassoro | https://m.edsoo.ru/ff0a540e 1
COCTOSTHHMI BEIIECTBA
OOBsICHEHHE CBOMCTB TBEPIOTO, KUIKOTO U 1
4 ra3000pa3HOro COCTOSIHUII BEIIECTBA HA
OCHOBE TTOJIOKEHUN MOJICKYJISIPHO-
KMHETUYECKOU TEOPUH
5 Kpucrammueckue u aMopQHbIe Tena https://m.edsoo.ru/ff0a5800 | 1
5 CMmauuBaHue U KalHJUIIPHOCTb. https://m.edsoo.ru/ff0a5530 | 1
I1oBEpXHOCTHOE HATSKEHUE
7 BxopHas quarHoctuueckas paborta 1
8 TennoBoe paciIMpeHne U CKATHE https://m.edsoo.ru/ff0a5a26 1
9 Temneparypa. CBs3b TeMITEPATYpPhI CO 1
CKOPOCTBIO TEIJIOBOTO JIBUKEHHS YaCTHII
10 BHYTpeHH}IjI sHeprusi. CnocoObl H3MEHEHHUS https://m.edsoo.ru/ff0a5c60 1
BHYTPEHHEN SHEPTUU
Bugp! terionepenaun. [Ipakruyeckoe https://m.edsoo.ru/ff0a6412 1
11 UCIIOIb30BaHUE TEIUIOBBIX CBOMCTB BernecTB v | https://m.edsoo.ru/ff0a65c0
MAaTepUaIOB B IEJISIX SHEPTOCOEPEKEHHSI
12 KomnuecTBo TemIoTel. Y aeabHast https://m.edsoo.ru/ff0a6976 1
TETIOEMKOCTh
YpaBHeHue TeroBoro 6ananca. Teruooomen | https://m.edsoo.ru/ff0a7088 1

13



https://m.edsoo.ru/ff0a5256
https://m.edsoo.ru/ff0a540e
https://m.edsoo.ru/ff0a5800
https://m.edsoo.ru/ff0a5530
https://m.edsoo.ru/ff0a5a26
https://m.edsoo.ru/ff0a5c60
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a65c0
https://m.edsoo.ru/ff0a6976
https://m.edsoo.ru/ff0a7088

" TCIIJIOBOC PABHOBCCUC

14

JlabopaTtopnast pabora "HcciaenoBanue
SBJICHUS TEIJIOOOMEHA MPU CMEIIMBaHUU
XOJIOTHOM U ropsiuet BobI"

https://m.edsoo.ru/ff0a6a98

15

PacueT xonuuecTBa TCIIJIOTHI, HeO6XOI[I/IMOFO
AJI1 Harpe€BaHus TEjia U BIACIACMOIO UM IIpU
OXJIAXKACHHNHN

16

JlabopaTtopHas padora "OmpeneiieHue
paTop p pen
yACIbHON TEIJIOEMKOCTH BeliecTBa'

https://m.edsoo.ru/ff0abbb0

17

DHeprus TOIUMBA. Y AebHas TEII0Ta
CropaHus

https://m.edsoo.ru/ff0a7b5a

18

IInaBnenue u OTBEPACBAHUC KPUCTAJUIMICCKUX
Tea. Y IenbHas TEINIOTA IUIaBICHUS

https://m.edsoo.ru/ff0a71d2

19

JIaGoparopHas pabora "Onpenenenne
paTop p pex
yI€IbHON TEIJIOTHI TUTABJICHHMS Jibjia"

https://m.edsoo.ru/ff0a72fe

20

Hap006pa30BaHHe W KOHACHCAII K. I/IcnapeHHe

https://m.edsoo.ru/ff0a740c

21

Kwunienne. Y nenpHast Temiora
napooOpa3oBaHUs U KOHJEHCAIIHH.
3aBUCHMOCTD TEMIIEPATypPhbl KUTIEHUS OT
aTMoc(hepHOTro TaBICHHUS

https://m.edsoo.ru/ff0a786¢

22

Bnaxnocts Boznyxa. JlabopaTopnast pabota
"Onpenenenre OTHOCUTENbHOM BIAKHOCTH
BO3/TyXa"

https://m.edsoo.ru/ff0a7628

23

Pemienue 3ana4 Ha onpeaeneHle BIaKHOCTU
BO3yXa

24

[TpuHIMIIBI paOOTHI TEIUIOBBIX ABUTATENEH.
[TapoBast TypOuHa. /[Burarens BHyTpEeHHETO
CrOpaHus

25

KII] TermoBoro asuraress. TeniaoBbie
JIBUTATEIIN U 3a1IUTA OKPYKAIOIIEH CpeJbl

https://m.edsoo.ru/ff0a7c7c



https://m.edsoo.ru/ff0a6a98
https://m.edsoo.ru/ff0a6bb0
https://m.edsoo.ru/ff0a7b5a
https://m.edsoo.ru/ff0a71d2
https://m.edsoo.ru/ff0a72fe
https://m.edsoo.ru/ff0a740c
https://m.edsoo.ru/ff0a786c
https://m.edsoo.ru/ff0a7628
https://m.edsoo.ru/ff0a7c7c

3aKOH COXpaHEHMsI U IIPEBPALLICHUS SHEPTUHU B

26 TETJIOBBIX MPOIIECCax
97 Pemenue 3amau nmo teme "TerioBeie siBaeHus. | https://m.edsoo.ru/ff0a83f2
M3meHeHune arperaTHeIX COCTOSIHHIM BemecTa'
KonrpoisHas padota no reme "TemioBbie https://m.edsoo.ru/ff0a86ae
28 siBJieHus. I3MeHeHre arperaTHbiX COCTOSTHUI
BeniecTa'
DiekTpuyeckue u | DineKkTpusanus ten. [[Ba poaa aneKTpuyecKux
29 | MAaTHUTHBIE 3apsoB
SIBJICHUS
30 HccrnenoBanue 3JaeKTpU3aLUs TEJ UHIYKIIUCH
U [IPH CONIPUKOCHOBEHUH
31 B3aumoieiicTBrE 3apsiKEHHBIX Tl 3aKOH https://m.edsoo.ru/ff0a87e4
Kynona
DnekTpudeckoe moie. HanpsokeHHOCTD https://m.edsoo.ru/ff0a8a0a
32 anekTpudeckoro nois. [Tpunimn
CYIEPIO3UIHH dJICKTPHUCSCKHUX MOJICH
33 Hocurenu ameKTpuyecKux 3aps/IoB.
DnemenTtapHbii 3apsa. CTpoeHre aToMa
34 [TpOBOIHUKY U AUDIICKTPUKHU. 3aKOH https://m.edsoo.ru/ff0a8ef6
COXPaHEHHsI HIIEKTPUIECKOT0 3apsiaa
35 Pemienue 3a1a4 Ha MPUMEHEHHE CBOMCTB https://m.edsoo.ru/ff0a90cc
HIICKTPUYECKHUX 3apsAI0B
DNeKTpUYECKUH TOK, YCIOBHS €ro https://m.edsoo.ru/ff0a95a4
36 CyliecTBOBaHMA. MICTOUHUKH DIIEKTPUIECKOTO
TOKa
37 JlelicTBUS SCKTPUIECKOTO TOKA https://m.edsoo.ru/ff0a96b2
38 JleficTBHE JIEKTPUYECKOTO MOJIsI Ha
IPOBOIHUKH U JIUDIICKTPHKH
39 DJIEKTpUYECKUl TOK B MeTaJlIaX, )KuakocTsax u | https://m.edsoo.ru/ff0a9838

rasax



https://m.edsoo.ru/ff0a83f2
https://m.edsoo.ru/ff0a86ae
https://m.edsoo.ru/ff0a87e4
https://m.edsoo.ru/ff0a8a0a
https://m.edsoo.ru/ff0a8ef6
https://m.edsoo.ru/ff0a90cc
https://m.edsoo.ru/ff0a95a4
https://m.edsoo.ru/ff0a96b2
https://m.edsoo.ru/ff0a9838

40

DJeKTpuyecKas 1ernb U €€ COCTaBHbIC YaCTH

41

Cwita Toka. JlabopatopHas pabora "M3mepenue
U PEryJIMPOBAHUE CUJIBI TOKA"

https://m.edsoo.ru/ff0a8bd6

42

DJIeKTpruYecKoe HanpsikeHue. BoinbTMmerp.
JlabGopaTtopnast pabora "U3mepenue u
peryJupoBaHUE HANPsHKEHUs"

https://m.edsoo.ru/ff0a9e14

43

COHpOTI/IBJ'ICHI/Ie IMPpOBOAHHKA. yI[eJ'H:HOC
COIIPOTUBJICHHNEC BCHICCTBA

https://m.edsoo.ru/ff0aa738

44

JlaboparopHas paboTa "3aBHCUMOCTh
AIIEKTPHUYECKOTO COMPOTHBIICHHUS POBOIHUKA
OT €r0 JUIMHBI, TUIOIIAIN TIONIEPEYHOTO CEUCHUS
u Marepuana”

https://m.edsoo.ru/ff0aa738

45

3aBUCUMOCTb CUJIBI TOKA OT HAINPSHKEHUS.
3akon OMa JJ1s yyacTKa Lenu

https://m.edsoo.ru/ff0aad4a

46

JlaboparopHas padota "HccnenoBanue
3aBHCUMOCTH CHJIBI TOKA, HIIYIIETO Yepe3
PE3UCTOP, OT COMPOTUBIICHHS PE3UCTOPa U
HaIpsHKEHUs Ha pe3ucrope”

https://m.edsoo.ru/ff0aa04e

47

ITocaenoBarenbHOE U napaajiC/IbHOC
COCAMHCHUA ITPOBOAHHNKOB

48

JlaGopatopHas pabota "IIpoBepka npaBuia
CJI0’KEHHsI HANPSKEHUN NTpU
[IOCJIEI0OBATEIbHOM COEIUHEHNUH JIBYX
pe3ucTopon"

https://m.edsoo.ru/ff0aaa58

49

Konrponbnas pabora no reme
"DJreKTponu3anms Tes. DIEKTPUIECKHUM TOK"

50

JlaGopaTtopHnast pabota "IIpoBepka npaBuia st
CHWJIBI TOKA TMIPH MapaJlJIeIbHOM COSIMHEHUH
pe3ucTopon”

https://m.edsoo.ru/ff0aadle

51

Pemenne 3ama4d Ha MPUMCHCHHUC 3aKOHA Owma
JJI pasjIMdYHOro COCAMHCHUS IIPOBOJJHUKOB

https://m.edsoo.ru/ff0aaf8a



https://m.edsoo.ru/ff0a8bd6
https://m.edsoo.ru/ff0a9e14
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa738
https://m.edsoo.ru/ff0aa44a
https://m.edsoo.ru/ff0aa04e
https://m.edsoo.ru/ff0aaa58
https://m.edsoo.ru/ff0aad1e
https://m.edsoo.ru/ff0aaf8a

52

PaboTa 1 MOIIIHOCTB AJIEKTPUUECKOTO TOKA.
3akoH /[xoyins-Jlenna

https://m.edsoo.ru/ff0ab124

53

JlaboparopHnas pabota "Onpenenenue paboThI
Y MOIIHOCTH DJICKTPUYECKOTO TOKa"

https://m.edsoo.ru/ff0ab3e0

54

DNEeKTpUUECKHE LIENHU U TOTPEeOUTENN
3eKTpUYECKOi sHepruu B ObITy. KopoTkoe
3aMbIKaHUE

https://m.edsoo.ru/ff0ab660

55

Pemenue 3agau mo reme "DnekTpuueckue
3apsiabl. 3apsHKEHHBIE Tela U UX
B3aumoieicTBusl. [locTosTHHBIN
SJIEKTPUYECKUM TOK"

56

ITocTossHHBIE MArHUTEI, UX B3aNMOJICHCTBHE

57

I/I3yquI/Ie T10JIEN MOCTOSTHHBIX MarHuTOB

https://m.edsoo.ru/ff0ac3d0

58

MarnautHoe 1one. MarHuTHOE 1moJjie 3eMITH 1
€ro 3HaueHHUe JUIA )KU3HU Ha 3eMiie

https://m.edsoo.ru/ff0acOba

59

OmneiT OpcTena. MaruutHoe nose
IIEKTPUYECKOr0 TOKa MaruutHoe nose
KaTyHIIKK1 C TOKOM

https://m.edsoo.ru/ff0ac1d?2

60

[TprMeHeHue AIeKTPOMAarHUTOB B TEXHHKE.
JlaGopaTtopHast pabota "M3yueHnue necTBus
MarHUTHOTO TOJIsl Ha MPOBOJHHUK C TOKOM"

https://m.edsoo.ru/ff0ac74a

61

OneKTpoABUraresb MOCTOSIHHOTO TOKA.
Hcrionb3oBaHue HIIEKTPOABUTATEICH B
TEXHUYECKUX YCTPOMCTBAX M HA TPAHCIOPTE.

https://m.edsoo.ru/ff0ac86¢c

62

OnpiTel Dapanes. 3aKOH ANEKTPOMarHUTHOM
nHaykuuu. [Ipaswio Jlenna

63

Onekrporeneparop. CriocoOb! MOTyIeHHS
AIEKTPUIECKOI SHEPTUU. DICKTPOCTAHIINH Ha
BO300HOBIIIEMBIX UCTOYHHUKAX OHCPIrun

64

Pemenue 3amau no teme "OnexkTpuueckue u
MarHUTHBIE SIBJICHUS "



https://m.edsoo.ru/ff0ab124
https://m.edsoo.ru/ff0ab3e0
https://m.edsoo.ru/ff0ab660
https://m.edsoo.ru/ff0ac3d0
https://m.edsoo.ru/ff0ac0ba
https://m.edsoo.ru/ff0ac1d2
https://m.edsoo.ru/ff0ac74a
https://m.edsoo.ru/ff0ac86c

65 KonTposnbHast pabota o Teme https://m.edsoo.ru/ff0acb14 1
"DJIeKTpUYECKNE U MATHUTHBIC SIBJICHUS "
66 IMoBTOpEHUE Pabota c Tekcramu o Teme "TeruioBbie https://m.edsoo.ru/ff0acc5e 1
SABJICHUS"
67 Pabora ¢ Texctamu no teme "llocTostHHBIN 1
SJIEKTPUYECKUM TOK"
68 Pabora ¢ rekcramu 1o TeMe "MarHuTHbIe 1
sBICHUS"
Kanenpapno-temaTnueckoe njianuposanue. ®usnka 9 kiace
Hcnonb3oBanue 31eKTPOHHBIX JaTa Hata
Ne HaunmenoBanue Tema ypoxa (uudposbIx) K-Bo waan | baxr | maan | dakr
Yp. pa3aena 06pa30BaTEJ'IbHLIX pecypcoB yacoB
(30P, I10OP) 9a 9a 96 90
BBoausiii unctpykrax no Th B kabunere u
1 | MexaHuveckue opraHu3aiu padodero mecta. Mexanuueckoe 1
sIBJICHU S IBHKeHne. MaTepuaabHas TOUKa
5 Cucrema orcuera. OTHOCHUTEIBHOCTh https://m.edsoo.ru/ff0ad474 1
MEXaHHYECKOTO JIBHKEHUS
3 PaBHOMEpHOE MPSIMOMHEHHOE JIBIKCHUE https://m.edsoo.ru/ff0ad19a 1
4 HepaBHOMepHOE NPSMOIUHENHOE IBHKEHUE. 1
CpenHsisi 1 MTHOBEHHAsI CKOPOCTh
5 [psimosMHEHOE PaBHOYCKOPEHHOE https://m.edsoo.ru/ff0ad8d4 1
JIBUOKEHUE. Y CKOpEHUE
CKopoCTh NPSAMOJIIMHENHOT O
6 paBHOYCKOpEHHOTO ABIKeHUs. [ padux 1
CKOPOCTH
JIaGoparopHas pabota "Omnpeznenenue https://m.edsoo.ru/ff0adb18
7 YCKOPEHHUS TeJa MPU PaBHOYCKOPEHHOM 1
JIBUKEHHH 110 HAKJIOHHOM MJI0CKOCTH"
8 Bxomnas auarnoctuueckasi pabora 1



https://m.edsoo.ru/ff0acb14
https://m.edsoo.ru/ff0acc5e
https://m.edsoo.ru/ff0ad474
https://m.edsoo.ru/ff0ad19a
https://m.edsoo.ru/ff0ad8d4
https://m.edsoo.ru/ff0adb18

9 CBobOoanoe magenue tea. OneiTel [anumes )
PaBHOMEpHOE IBHKEHHUE 110 OKPYKHOCTH. https://m.edsoo.ru/ff0ael76
10 [lepuon u yacrota oOpamenus. JIuneitnas u
yriioBas ckopocT. LleHTpocTpemMuTensHOe
YCKOpEHHE.
IlepBoiii 3akon HeroToHa. Bektop cuiibl. https://m.edsoo.ru/ff0ae612
11 Bropoii 3akon Herorona. PaBHonelicTByromas
cuia
12 Tpertuii 3akon Herotona. Cyneprnosuitust cun | https://m.edsoo.ru/ff0ae982
13 Peenue 3a1a4 Ha IPUMEHEHHE 3aKOHOB https://m.edsoo.ru/ff0aeb6c
Hprorona
14 Cuna ynpyrocta. 3akoH ['yka. Pemmenue 3amau | https://m.edsoo.ru/ff0aeca2
1o TeMe «Cuiia ynmpyroctum»
15 JIaboparophas padota «OnpeneneHne https://m.edsoo.ru/ff0aee28
YKECTKOCTH MPYKUHBI»
16 Cuna tpenus. Perenue 3amau mo teme «Cuma | https://m.edsoo.ru/ffOafa26
TPEHHUS
17 JlaboparopHas pabota "OmnpenencHue https://m.edsoo.ru/ff0af8be
K02 HIeHTa TPEHHS CKOJIbKEHHUS "
18 Cuuta TSHKECTH U 3aKOH BCEMHPHOTO https://m.edsoo.ru/ff0af044
TSATOTEHHsI. Y CKOpEHHE CBOOOIHOTO TTaJICHUS
19 Pemrenne 3amgay mo teme "Cuna TSOKECTH U https://m.edsoo.ru/ff0af5f8
3aKOH BCEMHUPHOTO TAroTeHus"
20 KonrtponbHas pabora o Teme "MexaHuueckoe | _
nBIKeHne"
21 [TepBast kocmuueckas ckopocts. HeBecomocts | https://m.edsoo.ru/ff0af33c
¥ [IePErpy3Ku
PaBHOBecue MaTepuanbHOI TOUKH. https://m.edsoo.ru/ff0afe36
29 AbcomoTHO TBEpIOE Teno. PaBHOBeCHE

TBEPOTO TeJla C 3aKPEIIEHHON OCBIO
BpaieHusi. MomMeHT cuiibl. LleHTp TshkecTn



https://m.edsoo.ru/ff0ae176
https://m.edsoo.ru/ff0ae612
https://m.edsoo.ru/ff0ae982
https://m.edsoo.ru/ff0aeb6c
https://m.edsoo.ru/ff0aeca2
https://m.edsoo.ru/ff0aee28
https://m.edsoo.ru/ff0afa26
https://m.edsoo.ru/ff0af8be
https://m.edsoo.ru/ff0af044
https://m.edsoo.ru/ff0af5f8
https://m.edsoo.ru/ff0af33c
https://m.edsoo.ru/ff0afe36

Pertennie 3aga4d mo remMe "MOMEHT CHUIIBL.

https://m.edsoo.ru/ff0b02b4

23 "
IlenTp TsKECTH
Wmnynsce tena. Umimyibe cuibl. 3aKoH https://m.edsoo.ru/ffOb07fa
24 COXpaHEHHsI UMITYJIbca. YTIPYroe u HEYIPyroe
B3aUMOJICHCTBUE
o5 Permrenue 3amau mo teme "3aKOH COXpaHEHUS https://m.edsoo.ru/ff0b096¢
umnysisca'
26 Mexanundeckasi pabota U MOIIHOCTh https://m.edsoo.ru/ff0b0a84
7 PaboTta CujIbl TSXKECTH, CHIIBI YIIPYTOCTH H https://m.edsoo.ru/ff0b0db8
CHJIBI TPCHUS
JIaboparopHas padota «Onpenenenue paboThl
28 CHUJIBI TPEHUS IIPU PABHOMEPHOM JABM)KEHUU
TeJIa 110 TOPU3OHTAIBLHON MMOBEPXHOCTH
29 KonTponbHas padota no teme "MexaHndyeckue
SABJICHUS"
30 MexaHu4KCKast SJHEprus. 3aKOH COXPaHEHHUS
SHEPruM B MEXaHUKE.
MexaHuuyeckune KonebarenbHoe IBUKEHHUE U €T0 https://m.edsoo.ru/ff0b1858
31 | koebanus u XapaKTepUCTUKU
BOJIHBI
32 3aryxaromiue Konedanus. BeiHyX1eHHbIC https://m.edsoo.ru/ff0b20f0
kose0aHus. Pezonanc
33 MatemaTuueckuil U Ipy>KMHHbBIN MasiTHUKH
34 [peBparieHye YHEPTrIH PU MEXaHUUECKUX
KoJIe0aHUsIX
JlaGopatopHnas pabota «OnpezneneHue https://m.edsoo.ru/ffOblaec
35 YaCTOTHI M TIEPUO/Ia KOJICOAHHI TPYKUHHOTO
MasITHUKa
JlaboparopHas pabota «IIpoBepka https://m.edsoo.ru/ff0b197a
36 HE3aBHCHUMOCTH IMepHoJia KoJleOaHuii rpysa,

MOABCIICHHOI'O K HUTHU, OT MACCBI I'py3a»



https://m.edsoo.ru/ff0b02b4
https://m.edsoo.ru/ff0b07fa
https://m.edsoo.ru/ff0b096c
https://m.edsoo.ru/ff0b0a84
https://m.edsoo.ru/ff0b0db8
https://m.edsoo.ru/ff0b1858
https://m.edsoo.ru/ff0b20f0
https://m.edsoo.ru/ff0b1aec
https://m.edsoo.ru/ff0b197a

37

Mexaunueckue BoaHBL. CBOWCTBA
MexaHW4YeCKUX BOJH. [IpomospHbIC 1
MONIEPEYHBIE BOJIHBI

https://m.edsoo.ru/ff0b21fe

38

3Byk. Pacnipoctpanenue u oTpaxkeHue 3ByKa

39

I'poMKOCTB 3ByKa M BBICOTA TOHA.
AKYCTHYECKUN PE30HAHC

40

DJIeKTPOMATrHUTH
oe noJjie U
3JIeKTPOMATHUTH
bl€ BOJIHBI

DNEKTPOMAarHuTHOE I0JI€e. DJIEKTPOMAarHUTHbBIE
BOJIHBI. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/ffOb2abe

41

Pemenue 3a/la4 Ha OIpCaACJICHUC YaCTOThI U
JJINHBI BHGKTpOMaFHHTHOﬁ BOJIHbI

42

KontponbHas padota nmo teme "MexaHnuecKue
KoJIeOaHUs ¥ BOJHBI. DJICKTPOMArHUTHBIC
BOJIHBL."

43

DnekTpoMarHuTHas mpupoza ceera. CKOpocThb
cBeta. BoirHOBBIE CBOMCTBA CBETA

https://m.edsoo.ru/ff0b31d0

44

CeBeToBBIC
SABJICHUS

Hcrounuku ceera. [IpsmonuneitHoe
pacnpocTtpaHeHue csera. 3arMeHus CosHLa u
JlyHb1

https://m.edsoo.ru/ff0b3658

45

3aKoH OTpakeHUs CBETa. 3epkaia. Pemenue
3a/1a4 Ha IPUMEHEHHE 3aKOHA OTPAKEHUS
cBeTa

https://m.edsoo.ru/ff0b38c4

46

[Tpenominenue cBeTa. 3aKOH IMPEITOMIICHUS
cgeta. [loiHOE BHYTpeHHee OTpaskeHHe CBETa.
VMcronp30BaHue MOHOTO BHYTPEHHETO
OTpa)KEHHsI B ONITUYECKUX CBETOBOJAX

https://m.edsoo.ru/ffOb3c5c

47

Jlaboparopnas pabota "HccrnenoBanue
3aBHCHMOCTH YTJIa TIPEJIOMIICHUS CBETOBOTO
Jy4a OT yIJia aJeHus Ha TpaHuIle "BO3ayX-
crexio""

48

JIma3el. OnTHYecKas Cuia JIMH3bI

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

49 [TocTpoenue n300pakeHuii B JIMH3aX https://m.edsoo.ru/ff0b444a 1

50 I'ma3 kak onTuveckas cucremMa. 3peHue https://m.edsoo.ru/ff0b4684 1
JIaboparopHas pabora "OmnpenencHue https://m.edsoo.ru/ff0b4206

51 (OKYCHOTO PAacCTOSIHHS i ONITUYECKON CHITBI 1
cobuparonien TuH3b1"
Pasnoxenue 6e0ro cBeta B CrieKTp. OMbIThI https://m.edsoo.ru/ffOc0f4c

52 HeroTona. CiioxxeHue CreKTpaibHbIX 1BETOB. 1
Jucnepcus ceera
JIaboparopHas padota "OmbITHI 110 https://m.edsoo.ru/ff0cOe2a

53 Pa3I0KEeHUI0 OEJTIOT0 CBETa B CIIEKTP H 1
BOCIIPUATHIO I[BETA MPESIMETOB IIPU MX
HaOJII0ICHNH Yepe3 IBETOBbIE (GUIbTPHI"

54 BosHOBBIE CBOiiCTBA CBETA: AMCIIEPCHS, 1
uHTEephepeHIHs U AUQPaKITHS

55 KBanroBbie OmnbiThl Pesepdopna u ruianerapHast MoJieb https://m.edsoo.ru/ff0c12a8 1

SIBJICHUSI aToma

56 IToctynatel bopa. Moneins aroma bopa 1

57 Hcnyckanue U MorjolieHne CBeTa aTOMOM. https://m.edsoo.ru/ff0c144c 1
KBanTtsl. JInHeiyaTeie ciekTpsl

58 PannoakTUBHOCTE U €€ BUIBI https://m.edsoo.ru/ff0c1672 1

59 Crpoenue atomHoro siapa. Hykmonnas moaens | https://m.edsoo.ru/ffOcl8ac 1

60 PagnoakTuBHbIe npeBparieHus. M30Tomsbl. https://m.edsoo.ru/ff0clal4 1
Ilepnon nonypacnana

61 Pemrenue 3agay o teme: "PagnoakTUBHEIE https://m.edsoo.ru/ffOclb4a 1
IIpeBpaleHus "

62 SInepHble peakuu. 3aKOHBI COXPaHEHUS 1
3apsJIOBOTO U MACCOBOTO YHUCEI

63 DHeprus cBs3M aTOMHBIX saep. CBs3b Maccsl M | https://m.edsoo.ru/ffOcld7a 1
SHEPruu

64 Pemenue 3anay no teme "SAnepueie peakuun” 1



https://m.edsoo.ru/ff0b444a
https://m.edsoo.ru/ff0b4684
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https://m.edsoo.ru/ff0c18ac
https://m.edsoo.ru/ff0c1a14
https://m.edsoo.ru/ff0c1b4a
https://m.edsoo.ru/ff0c1d7a

PeaKI_II/II/I CHUHTC3a U ACJICHUA ANCP. HNctounuku

https://m.edsoo.ru/ff0c1e88

65 N
sueprun CoJtHIa U 3BE3]1
Konrponsnas padora no reme
66 "DJIEKTPOMarHuTHOE MOJIE.
DJeKTpOMarHuTHBIC BOJHBI. KBaHTOBBIE
SIBJICHHS"
67 IMoBTOpEHUE PeleHne pacueTHBIX M Ka4ECTBEHHBIX 33134 https://m.edsoo.ru/ff0c2572
o Teme ""TeroBbie mporecch”
68 Perrenne pacueTHBIX U KaY€CTBEHHBIX 3a7a4 https://m.edsoo.ru/ff0c2a22

o Teme "KIIJI TeroBbIx aBuraresncii'”
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