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MNOACHUTEJBbHAS 3AITNCKA

B cootBetcTBHM ¢ @enepanbHbiM 3ak0HOM OT 29.12.2012 Ne 273 — @3 «O06 ob6pazoanuu B Poccuiickoit denepammm»,
®denepadbHBIM TOCYJAPCTBEHHBIM 00pa30BaTEbHBIM CTaHAAPTOM OCHOBHOTO OOIIEro 00pa3oBaHUs, YTBEPKICHHBIM
npukazoM MunucrepcTBa npocsenieHus: Poccuiickoit @eaepanuu ot 31.05.2021 No 287 «O06 yTBepxkaAeHUH (PeaepanibHOTO
rOCy/IapCTBEHHOTO 00pa30BaTENbHOTO CTaHAapTa OCHOBHOTO 001Iero odpasoBanus», mpukazom oT 18.08.2022 Ne 568 «O
BHECEHUU W3MEHEHUU B (peiepalbHbIil TOCYyIapCTBEHHBIH 00pa30BaTENbHbBIN CTaHAApPT OCHOBHOTO OOIIEro 0Opa30BaHM,
YTBEPKICHHBIA Ipuka3oM MunuctepcTBa npocBenieHus Poccuiickoit @enepanuu ot 31 mas 2021 r. Ne 287»,mpukazom
Munuctepcta npocsemieHus ot 24.11.2022 Ne 1025 «O6 yrBepxkacHuu denepaibHON agallTUPOBAHHOW 00pa30BaTeIbHOM
IPOrpaMMbl OCHOBHOT'O OOLIEro 0Opa3oBaHMsl AJis 00yYaroIMXCsl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBBSI», IPUKA30M
MunuctepctBa npocsemenus ot 18.05.2023 Ne 370 «OO6 yrtBepkneHuu QenepanbHON 00pa30BaTEIbHON MPOTPAMMBI
OCHOBHOT0 001I1ero o0pa3oBaHus», prukaza MunuctepcTBa npocsenienus Poccuiickoit deneparum Nel028 ot 27.12.2023r.
«O BHECEHMHM HU3MEHEHHUN B HEKOTOphle MpHKa3bl MuHHcTEepcTBa 00pa3oBaHus M Hayku Poccuiickoit ®denepauuu u
MunuctepctBa IlpocBemenus Poccuiickoit @enepanuu, kacaromuecs (eaepanbHbIX TOCYJapCTBEHHBIX 00pa30BaTENIbHBIX
CTaH/IapTOB OCHOBHOT'O OO0IIEro 0Opa3oBaHUs U CpeAHEro obiiero oOpa3oBaHUsS», NpUKaza MHUHHCTEPCTBA MPOCBEILIECHUS
Poccwuiickoit @eneparuu Ne31 ot 22.01.2024r. «O BHeceHNH N3MEHEHUI B HEKOTOPBIE MTPUKa3bl MUHUCTEPCTBA 00pa30BaHuUs
n Hayku Poccuiickoit ®@enepanuu u Munucrepcra [Ipocsenienust Poccuiickoit deaepanuu, kacaromuecs: (heaepanibHbIX
roCyJIapCTBEHHBIX 00pa30BaTEIbHBIX CTaHAAPTOB HAYAIBLHOTO OOIIEro 0Opa3oBaHUS W OCHOBHOTO OOIIEro oOpa3oBaHUS»,
npukaza MuauctepcTBa npocsenienns Poccutickont ®enepanun Ne62 ot 01.02.2024r. «O BHeceHHH U3MEHEHUI B HEKOTOPBIE
npuka3zbl MuHucTEpCcTBa npocseiienus: Poccuiickoit denepannu, kacaroumecs GpeaepaibHbIX 00pa30BaTEIbHBIX MPOTPaMM
OCHOBHOT'0 00111ero 00pa3oBaHusl U CpelHero odiero oOpa3oBaHUs», MpHKa3za MuHHUCTEpCTBA MpocBeleHus: Poccuiickoi
@eneparn Nel71 ot 19.03.2024r. «O BHeceHMM H3MEHEHUH B HEKOTOpbIE MpWKa3bl MUHHCTEPCTBAa MPOCBEIICHUS
Poccuiickoii @eneparnu, kacaromuecs (enepaibHbIX 00pa3oBaTEIbHBIX MPOTPAaMM HAvalbHOTO OOIIEro oOpa3oBaHuf,
OCHOBHOTO 00miero oOpa3oBaHusi M cpeaHero ooOmiero oOpaszoBanus», Iloctanosnenus [IpaBurenbctBa PD Ne556 ot
30.04.2024r. «O06 yTBepKI€HUU MEPEUHs MEPOINPUSATUH 0 OIIEHKE KauecTBa oOpa3oBanus», YcraBom MBOYVY «IlpynoBckas
CII».



[Iporpamma no pusmke Ha ypOoBHE OCHOBHOTO 00111er0 00pa30BaHMs COCTaBICHA HA OCHOBE MOJIOKEHHUM U TPeOOBaHMI K
pe3yJibTaTaM OCBOEHMS Ha 0a30BOM ypOBHE OCHOBHOW oOpa3oBaTelbHOM mporpammel, npeacraBieHHbix B GI'OC 00O, a
Takke ¢ yu€toM (denepanbHoi paboued mporpammbl Bocniutanus v KoHuenmmu mnpenogaBaHusi y4eOHOTO IpeaMeTa
«Pu3uKa».

[Tporpamma o pu3rke Ha YpOBHE OCHOBHOTO OOITIEro 00pa30BaHMs COCTaBIIEHA HA OCHOBE MOJIOKEHUH U TPEOOBaHUH K
pe3yJibTaTaM OCBOCHHSI Ha 0a30BOM ypOBHE OCHOBHOW 0Opa3oBaTelbHOM mporpammsl, npeacraBieHHbix B GI'OC 00O, a
TaKke ¢ yueToM (enepanbHoii paboueii mporpaMMbl BOCIUTAHUS M KOHIICTIIIH MPEIo1aBaHus ydeOHOTo nmpeaMera «Du3uka».

Coneprkanue mporpamMmsl o (pu3uKe HarpaBiIeHo Ha POPMUPOBAHUE €CTECTBEHHOHAYYHOM IPaMOTHOCTH 00YYaIOIIUXCs
U OpraHu3alMI0 M3yuyeHUs (PU3MKU Ha JEATEIbHOCTHON ocHOBe. B mporpamme mno ¢usmke ydMTHIBAIOTCS BO3MOXKHOCTHU
yueOHoro npeamera B peanuzanuu Tpedoannii @I'OC OO0 k miiaHupyeMbIM TUYHOCTHBIM U METAIIPEIMETHBIM PE3yJIbTaTaM
oOy4eHMs, a TaKKE€ MEKIPEAMETHBIE CBSI3U E€CTECTBEHHOHAYUYHBIX YyYEOHBIX MPEAMETOB HA YPOBHE OCHOBHOTO OOLIETrO
oOpa3oBaHMUs.

[IporpamMma mo (u3MKe yCTaHaBIMBAET pacIpelelicHHEe Y4eOHOro MaTepuaia Mo rojaM o0ydeHus (o Kiaccam),
IIpeAIaracT NPUMEPHYIO ITOCIIEI0BATEIbHOCTh H3yUYEHNS TEM, OCHOBaHHYIO Ha JIOTHKE PAa3BUTHS IIPEAMETHOTO COAEPIKAHUS U
y4eTe BO3PACTHBIX 0COOCHHOCTEHN 00yYaroImMXCsl.

[Iporpamma 1o ¢u3uke pa3paboTaHa C ILEJIbI0 OKa3aHWS METOJMYECKOW IMOMOIIM YYHUTENI B CO3JIaHUM pabouei
IPOrpaMMBbI 110 Y4EOHOMY MPEIMETY .

®duzuka SBISETCA CUCTEMOOOPA3YIOLIUM I €CTECTBEHHOHAYYHBIX YYEOHBIX INPEAMETOB, MOCKOJBKY (hHU3HUECKUE
3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3YyYaeMbIX XUMHEH, OMOJOruen, acTpoHOMHUEN U pu3nuecKoi reorpaduei,
BHOCUT BKJIaJl B €CTECTBEHHOHAYUYHYIO KapTHHY MHUpa, MPEIOCTABISIET HauOosiee sACHble 00pa3ibl MPUMEHEHUSI HAYYHOI'O
MeTOo/a MO3HAHMs, TO €CTh CIOCO0a MOJYYEHHS IOCTOBEPHBIX 3HAHUN O MHpE.

Opnna w3 rIaBHBIX 3a7a4 (PU3NYECKOro 0Opa3oBaHUSI B CTPYKType oO0IIero oOpa3oBaHUsl COCTOMT B (POPMUPOBaAHUHU
€CTECTBEHHOHAYYHOM IPaMOTHOCTH M MHTEpEca K HayKe y 00y4arommxcsl.

N3yuenne ¢u3umku Ha 0a30BOM  YpOBHE MPEIINOJAraeT  OBJIAJIEHUE  CIEAYIOIMMU  KOMIIETEHTHOCTSIMH,
XapaKTEPU3YIOUMMHU €CTECTBEHHOHAYYHYIO I'PaMOTHOCTb!

e HAy4YHO OOBSICHSTH SIBIICHUA,



OLICHUBATh U ITIOHUMATb 0COOEHHOCTH Hay4YHOI'O MCCJIICAOBAHUAA,
HHTCPIIPCTUPOBATH JAHHBIC U UCITIOJIb30BATh HAYYHBIC NOKA3aTCIbCTBA IJIA ITOJTYUCHUS BBIBOJIOB.

[enu nzydenus (UMK Ha ypOBHE OCHOBHOTO O0IIIEro 00pa30BaHus ONPeIeICHbI B KOHIICTIIIUH MPENoJaBaHus y4eOHOT0
npeamera «®uszuka» B o0Opa3oBaTeNbHBIX opranusanusx Poccuiickoit @enepanuy, peaqu3yOMIUX OCHOBHBIC
0011e00pa3oBaTebHbIE NPOTPAMMBI.

Lenn nzydeHus: GU3uKu:

npuoOpeTeHNe WHTEepeca M CTPEMJICHHS OOyYaromMXxcsi K HAyYHOMY H3YUYEHUIO TIPUPOMBI, Pa3BUTHE WX
WHTEJUICKTYaJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH;

pa3BUTHE TPEACTABICHUM O HAYYHOM METOJE TO3HAHWSA W (OPMHUPOBAHUE HCCIIEIOBATEIHCKOIO OTHOIICHHS K
OKPY KaIOIIINM SIBIICHUSIM,

dbopMHpOBaHUE HAYIHOT'O MUPOBO33PEHUS KaK pe3yabTaTa U3y4YCHHS OCHOB CTPOSHHUS MaTEepUH U (PyHIaMEHTaTbHBIX
3aKOHOB (PU3HKUY;

dbopMupoBaHUE MPECTABICHUN O pOTH (DU3UKH JIJI PA3BUTHUS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKH M TEXHOJIOTHIA,
pa3BUTHE IIPEACTABICHUM 0 BO3MOKHBIX chepax Oyayiiei mpodeccuoHaTbHON AeSTEIbHOCTH, CBI3aHHOM ¢ (DU3UKOH,
MOATOTOBKA K MATbHEHIIIEMY 00YUEHHUIO B 3TOM HaIlpaBJICHUH.

JlocTrKeHre ATUX IeJied mporpamMmbl Mo (U3MKE Ha YPOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs 00ECIEYUBACTCS
pEIICHUEM CIICTYIONINX 3a1a4:

npruoOpeTeHNE 3HAaHUH O IUCKPETHOM CTPOCHUH BEIIECTBA, O MEXaHUYECKUX, TETJIOBBIX, DJICKTPUYECKUX, MATHUTHBIX
Y KBAaHTOBBIX SIBIICHUSIX;

MPUOOpPETEHUE YMEHUM OMUCHIBATH U OOBACHATH (PU3MUECKUE SBJICHUS C UCIIOIb30BaHUEM MOJTYyUYCHHBIX 3HAHU;
OCBOEHHE METOJ0B PEIICHUS TPOCTEHIIINX PAaCUETHBIX 3aj/1au ¢ UCIOIb30BaHUEM (DU3UYECKUX MOJIENICH, TBOPUECKUX
U IPAaKTUKOOPUEHTUPOBAHHBIX 3a]1a4;

pa3BUTHE YMEHHM HAOIIOJaTh TPHUPOJHBIC SBJICHHUS W BBIOJHATH OIBITH, JabopaTopHbIE pabOTHl U
AKCIIEPUMEHTAJIbHBIC UCCIICIOBAHMS C UCTIOIB30BaHUEM U3MEPUTEILHBIX TPUOOPOB;

OCBOEHHE MPUEMOB padbOThl ¢ MHPOpMaLKel PU3NUECKOTO COACp)KaHUs, BKIIFOYass MH(OPMAILIMIO O COBPEMEHHBIX
JOCTIKECHUSIX (DU3UKH, aHATIU3 U KPUTUIECKOE OIICHUBaHUE WH(OPMAIIHH,



e 3HAKOMCTBO CO cdepamMu MPOPECCUOHATBLHON JEATEIbHOCTH, CBS3aHHBIMU C (HU3UKOW, W COBPEMEHHBIMHU
TEXHOJIOTHUSIMHU, OCHOBAaHHBIMH Ha JOCTHKEHUSIX (DHU3UUECKON HAYKH.

OO6r1ee YncIIo 4acoB, PEKOMEHI0BaHHBIX /IS U3ydeHUs GU3UKH Ha 6a30BOM ypoBHE, — 238 yacoB: B 7 kiacce — 68 yacoB

(2 waca B Hememo), B 8 kimacce — 68 uacoB (2 uaca B Hememo), B 9 kmacce — 102 uaca (3 waca B Hezeno).

[Ipennaraemblii B mporpamme mno (uU3HKe MepedyeHb Ja0OpaTOpPHBIX PadbOT M OIBITOB SIBISETCS PEKOMEHAATEIbHBIM,
yUuTeNb JIeNaeT BBIOOP MHpU IMPOBEJIECHUM JIAOOPATOPHBIX pabOT M OMBITOB C YYETOM HHAMBHUAYAJIbHBIX OCOOEHHOCTEN
oOyJaromuxcs, CIucKa 3KCIEPUMEHTAIbHbBIX 3aJJaHUM, IPEAJIaraéMbIX B paMKaX OCHOBHOT'O IOCYJJapCTBEHHOT'O K3aMEHa 110
¢dusuke.



COILEPKAHUE OBYYEHUA

7 KIIACC
PDu3ukKa U e€ poJsib B IO3HAHUM OKPY KAIOLIEro Mupa.
®usuka — Hayka o npupone. fABneHus npupoabl. PU3NYECKUE SBICHUA. MEXAHUYECKHUE, TEIUIOBBIE, JJIEKTPUUYECKUE,
MAarHUTHBIE, CBETOBBIE, 3BYKOBBIE.

Ouznueckne BenuuuHbl. M3Mmepenue ¢usnueckux BenuuuH. Dusznueckue mnpuodbopsl. [lorpemHocts uzMepeHui
MexyHapoaHasi CUCTEMA €IMHUL.

Kak ¢u3uka u gpyrue ecTeCTBEHHbIE HAYKH U3y4aroT Npupoy. EcTecTBEeHHOHAay4YHBIN METO]T O3HAHUS: HAOJI0EHNE,
MMOCTAHOBKA HAy4YHOTO BOIPOCA, BBIJBWKEHUE THIOTE3, SKCIEPUMEHT IO MPOBEPKE TUIOTE3, OOBICHEHUE HAOJII0/1aeMOro
apieHus. Onucanue GU3NIECKUX SIBJICHUN C TTIOMOIIBIO MOJIeTIeH

Hemoncmpauuu.

1. MexaHu4ecKue, TeIIOBbIE, JIEKTPUUECKUE, MATHUTHBIE, CBETOBBIE SIBIICHUSI.

2. @usnyueckue NpudOPsHI U MPOIEaYpa NPAMBIX U3MEPEHUN aHAJIOTOBBIM U ITU(DPOBBIM TPUOOPOM.

Jlabopamopuwie pabomul u onvimol.

OmnpeneneHue 1EHbI IeeHUS ITKAIbI U3MEPUTEIBHOTO TTPUOOpa.

N3mepenune pacCTosiHUMN.

N3mepenne o0bEMa KUJIKOCTH U TBEPAOTO Tea.

Onpenenenne pa3MepoB MajbIX TEI.

N3Mmepenue TemmnepaTypbl IPU OMOIIM KUAKOCTHOTO TEPMOMETPA U JaTYMKA TEeMIEpaTyphl.

[IpoBenenne uccaeqoBaHus O MPOBEPKE TMIIOTE3bI: JATBHOCTD MOJETA IAPUKA, MYIIEHHOTO TOPU30HTAIBHO, TEM
Oombliie, ueM 0oJIbIIe BHICOTA MyCKA.

IlepBoHaya/ibHBIE CBEACHUS O CTPOCHHUU BeleCTBA.

©o o0k~ wnh =

CtpoeHue BenecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mephl. OMbITHI, JOKA3bIBAIOIINE TUCKPETHOE CTPOCHHE BEILIECTBA.
JIBrxenue yactuil BemecTa. CBs3b CKOPOCTH ABUKEHUS YaCTHII C TeMIIEpaTypoid. bpoyHoBckoe aBmxkenue, muddysusi.
B3auMmopelicTBre 4acTUIl BEIIECTBA: MPUTSKECHUE U OTTAJIKUBAHUE.



ArperaTHble COCTOSIHHS BEIECTBA: CTPOCHHUE Ta30B, XUAKOCTEH M TBEPABIX (KPUCTAJUIMYECKHX) Tell. B3anMocBs3b

MCIKOY CBOMCTBAMH BCHICCTB B PA3HBIX arpCraTHbIX COCTOAHHAX W HX aTOMHOMOJICKYJISIPHBIM CTPOCHHCM. OcobeHHOCTH
arpCraTHbIX COCTOSIHUU BO/JBbI.

Jemoncmpauuu.

1. HaGnronenue OpOyHOBCKOTO JBYIKCHHS.

2. Habmonenue nuddysum.

3. HaGnronenue siBjeHUN, OOBSICHSIOMIMXCS TPUTSKEHUEM WM OTTAJIKUBAHUEM YacTHI] BEILIECTBA.

Jlabopamopuvie pabomul u onvimeol.

1. OreHKa AraMeTpa aToMa METOA0M PsiioB (¢ ucmoib3oBanueM (ororpaduii).

2. OnbITHI MO HAOJIOJICHUIO TETIOBOI'O PACIIUPEHHUSI T'a30B.

3. OnbIThI MO OOHAPYKEHUIO IEUCTBUSL CUII MOJICKYJISIPHOTO MIPUTSKEHUSL.

JABUKeHrEe U B3aMMOAEeCTBHE TeJl.

Mexannueckoe pABwkeHUe. PaBHOMepHOe U HepaBHOMepHoe JBHxkeHHE. CkopocTh. CpenHsis CKOpPOCTb IIpHU
HEpaBHOMEPHOM JABM)KEHUU. PacueT myTH U BpeMEeHU JIBUKEHHUS.

SIBiieHne nHepMuU. 3aKOH MHEPLMU. B3anMoneiicTBue Te Kak MpUYMHAa U3MEHEHUS CKOPOCTH JIBUKEHUS Tesl. Macca Kak
Mepa UHEpTHOCTH Tena. [[moTHOCTh BemecTBa. CBS3b INIOTHOCTH € KOJIMYECTBOM MOJIEKYJ B €JUHUIIE 00hEeMa BEIIECTRA.

Cuna kak XapakTepucTHKa B3auMojaeucTBusi Tesl. Cuia ynpyroctTd u 3akoH ['yka. M3MepeHue CUJIbl C MOMOIbIO
JMHaAMOMeETpa. SIBJIeHUE TATOTCHUS U cujia TsbkecTr. Cuila TSHKeCTH Ha Apyrux IaHetax. Bec tena. HeBecomocTs. CrioxkeHue

CWJI, HAaIIpaBJICHHBIX MO OXHOW psiMol. PaBHoelicTByromas cui. Cuia tpenus. TpeHue CKoJIbKeHUsS U TpEHNE NOKos. TpeHne
B IIPUPOJE U TEXHUKE.

Jlemoncmpayuu.

1. HaOmronenne MexaHW4eCcKoro JBMKEHUS TeJla.

N3MepeHne CKOpOCTH MPSIMOJIMHEHHOTO JBIKCHUS.
HaOmnronenue siBeHUs] HTHEPIIUH.

Hab6nronenne n3MeHeHHsI CKOPOCTH TIPH B3aUMOCHCTBUH TEII.
CpaBHeHHE MacC 110 B3aUMOJICHCTBHIO TEJ.

P



6. CloeHue cuJl, HallpaBJIEHHBIX 10 OJHON MPSIMOM.
Jlabopamopuvie pabomul u onvimol.

1.

SN AIIN

OmnpepeneHre CKOPOCTH PABHOMEPHOTO IBHYKEHHMS (IIapUKa B KHUIKOCTH, MOJICIH dJICKTPHYSCKOTO aBTOMOOMIIS M TaK
naiee).

Omnpenenenue cpeiHeii CKOPOCTH CKOJIBKCHUS OpyCKa WK MIapUKa 10 HAKIOHHOW TIOCKOCTH.

OmnpeneneHne IIOTHOCTH TBEPOTO Tea.

OMBITHI, IEMOHCTPUPYIOIIHE 3aBUCUMOCTD pacTshKeHus (IedopMarnnn) Mpy>KUHbI OT MPUI0KEHHOM CHITBL.

OnbITHI, IEMOHCTPUPYIOLINAE 3aBUCUMOCTh CHJIBI TPEHUS CKOJIBKEHHUS OT BECa Teja U XapaKTepa COMPUKACAIOIINXCS
ITOBEPXHOCTEM.

JlaByieHue TBEPABIX TeJ, JKUJAKOCTEH U ra3os.

Hanenue. CriocoObl yMEHBILICHUS U YBEIUYEHHM J1aBiieHus. JlaBiaeHue rasa. 3aBUCUMOCTb JaBJi€HUS Ta3a 0T 00beMa,
TeMIiepatypsl. Ilepenada naBiieHHs] TBEPABIMH TEJIAMM, )KUIKOCTIMH U razamu. 3akoH Ilackans. ITneBMaTnueckre MalmHsl.

3aBUCHUMOCTH JaBJICHUA KUIKOCTH OT FJIY6I/IHBI. FI/II[pOCTaTI/I‘-IGCKI/Iﬁ ImapagaoKcC. Coo6maroumec;1 COCYHhI. FI/IIIpaBJII/I‘IGCKI/IG
MCXaHHU3MEI.

AtMocdepa 3emunn u armocepHoe naBieHue. IIpuumMHBI CylIecTBOBaHUS BO3AYIIHOW 000s04ku 3emuid. OmnbIT
Toppuuennu. U3mepenne atMmochepHOro JaBiaeHus. 3aBUCUMOCTh aTMOC(HEPHOr0 JaBJIEHUS OT BBICOTHI HAJl YPOBHEM MOPHI.
[TpubGops! 17151 M13MepeHus aTMOC(HEepPHOTO TaBJICHHUS.

JleficTBHe KUIKOCTH U ra3a Ha MOTPYKSHHOE B HUX Teso. BelTanmkuBaromias (apxumenoBa) cuia. 3akoH ApxuMea.
[InaBanue Ten. BozayxormiaBanue.

Jlemoncmpayuu.

AL S

3aBHCUMOCTD AABJIEHUA ra3a OT TEMIEPATyPBhI.

Ilepenaya naBieHUs )KUIKOCTHIO U Ta30M.

CooOmiaromuecs coCybl.

I'mppasiueckuit mpecc.

[IposiBieHue neicTBUs aTMOCPEPHOTO JTABJICHUS.

3aBHCHMOCTH BBITAJIKUBAIOLIEH CHIIBI OT 00bEMA MOTPYKEHHOM YaCTH Teja U TUIOTHOCTH KHUJIKOCTH.



7. PaBEHCTBO BBITAIKMBAIOIIEN CHJIBI BECY BBITCCHEHHOU JKUIKOCTH.

8. YcioBHe IIJIaBaHUS TeJ. IUIaBaHUE WIIH IOTPYKCHUC TCJI B 3aBUCUMOCTH OT COOTHOIICHUA IUIOTHOCTEH Tella u
KNIKOCTHU.

Jlabopamopuvie pabomul u onvimeol.

1. UccnenoBanue 3aBUCMMOCTHU Beca Teja B BOJIE OT 00BbEMA MOTPYKEHHOM B )KUIAKOCTh YAaCTH Tea.

2. OmnpeneneHue BbITAKUBAIOIIEH CUIIbI, AEHCTBYIOLIEH Ha TEJIO, MOIPYKEHHOE B )KUJIKOCTb.

3. IIpoBepka HE3aBUCHUMOCTH BBITATKUBAIOIIECH CUIIBI, ICMCTBYIOIIEH HA TEJIO B AKUJIKOCTH, OT MACCHI TENA.

4. OTBITHI, IEMOHCTPUPYIOIIUE 3aBUCUMOCTh BBITAIKUBAIOIICH CUJIBI, ACHCTBYIONICH Ha TEJO B JKUJKOCTH, OT 00BEMA
IIOIPYKEHHOU B )KUIAKOCTh YaCTHU TeJIa U OT IUIOTHOCTH KUJIKOCTH.

5. KoncTtpyupoBaHnue apeomMeTpa Ui KOHCTPYHPOBAHUE JOJKH U ONpeiesIeHUE €€ rpy3010IbEMHOCTH.
PaGora 1 MOIIHOCTH. JHEPrus.

Mexannueckas padota. MOIIIHOCTB.

[IpocTeie MexaHM3MBL: pblyar, OJOK, HakJIOHHAas IUIOCKOCTb. IIpaBuiio paBHOBecusi pwluara. IIpuMeHenue npaBuia
paBHOBecHUs pbldara K 0J0Ky. «30i0Toe npaBuiio» mexanuku. Koaddumuent nonesnoro aericteus (nanee — KI1/1) mpocteix
MexaHu3MOB. [IpocTbie MexaHU3MBI B OBITY U TEXHUKE.

Mexannueckas sHeprus. Kunernueckas v noreHunanbHas sHeprus. lIpeBpanienrne oTHOro BU1a MEXaHUYECKON SJHEPTUHU
B Ipyroil. 3aKOH COXpaHEHUsI SHEPTUN B MEXAHUKE.

Hemoncmpayuu.

1. IIpumepsI MPOCTHIX MEXaHU3MOB.

Jlabopamopuwie pabomul u onvimol.

1. Onpezenenue padOThI CUIIbI TPEHUSI IPU PABHOMEPHOM JIBUKEHUU TeJa MO TOPU30HTAIBHOM MOBEPXHOCTH.

2. HccnenoBanue yClnoBUM paBHOBECHUS pblyara.

3. N3mepenue KII/] HaKIOHHOM MIOCKOCTH.

4. V3yueHue 3aKOHA COXPaHEHUSI MEXaHUYECKOU SHEPTHUH.
8 KUIIACC



TenioBbIe SIBJIEHHUS.

OCHOBHBI€ TTOJIOKEHUST MOJICKYJIIPHO-KMHETUYECKOM TEOPUU CTPOEHUS BelllecTBa. Macca v pa3Mepbl aTOMOB M MOJIEKYJI.
OnbITHI, MOATBEPKAAIOIINE OCHOBHBIE TTOJI0KEHUS MOJIEKYJIIPHOKUHETUUECKON TEOPHH.

Monenu TBEPAOTO, )KUJIKOTO M ra3000pa3HOro COCTOAHUM BelecTBa. Kpuctamueckue u amopdusie Tena. O0bsicHEHUE
CBOMCTB Ta30B, XUJKOCTEH M TBEPJBIX TE€JI HA OCHOBE IMOJIOKEHHUI MOJICKYISIPHO-KMHETHYECKON Teopuu. CMmauuMBaHUE U
KaIlTWUIAPHBIC SIBJICHUSA. TEMIOBOE paCIIMPEHUE U CKATHE.

Temneparypa. CBs3bp TeMIepaTypsl CO CKOPOCTBIO TEIUIOBOTO ABMKEHUS dYacTwil. BHyTpeHHss 3Heprus. CrocoObl
W3MEHEHUsI BHYTPEHHEH SHEpPruu. TeIUIonepeaadya U COBEpIIeHHE paboThl. Buapl Temionepenayu: TEMIOMPOBOIHOCTS,
KOHBEKIIHS, U3Ty4YCHHUE.

KonuuectBo TeminoThl. Y ienbHas TEMIIOEMKOCTh BelllecTBa. Term1oo0MeH 1 TEIIOBOE paBHOBECHE. Y paBHEHHE TEIJIOBOTO
Oananca. [lnaBineHue u OTBepAEBaHME KPUCTAUIMUECKUX BEIIECTB. YJielbHas TemuioTa masieHus. [lapooOpazoBanue u
koHjaeHcanusa. Mcnapenue. Kumenuwe. YaenpHas Teruiora mapooOpa3oBaHHs. 3aBHCUMOCTb TeMIIEpaTypbl KHIICGHHS OT
aTMoc(epHOro JTaBICHUSI.

BrnaxnocTts BO3ayXA.

DHeprus TOIUINBA. Y JIeJIbHAS TEIUIOTA CTOPAHUSL.

[Tpunnune padots! TeraoBsix Asurateneit KITJ[ termmoBoro asuratens. TemioBbie ABUTATEIN U 3allUTa OKPYKarOIIeh
CpE/Ibl.

3aKOH COXpaHEHHUsI ¥ TTPEBPAICHUS DHEPTUH B TETIOBBIX MPOIIECCaX.

Jlemoncmpayuu.

Habnronenue OpoyHOBCKOTO ABUKEHUS.

Habmronenue nuddysun.

Habmronenue sBiIeHUI CMauyMBaHKS U KaMIJLIIPHBIX SBIICHUM.

HabmroneHue TenioBoro pacimpeHus Tell.

N3MeHneHue naBiaeHus raza npu M3MEHEHUH 00bEMa U HarpeBaHUM WM OXJIKICHUH.
[IpaBuiia u3amMepeHus TemMIeparypsl.

Bue! Teruonepenayun.

N o g ko b=
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8. OxJaxkJIeHHE MMPU COBEPIICHUH PAOOTHI.

9. HarpeBanue mipu coBepiieHur pabOTHI BHEIITHUMH CHITAMH.

10. CpaBHEHHE TEIUIOEMKOCTEN PA3JIMYHBIX BEILIECTB.

11. HaGnroenue KumeHus.

12. HabmrogeHue mocTosiHCTBa TEMIIEPATyPhl MPH TIJIABJICHUH.

13. Moaenu TerioBbIX JBUTATEIIEH.

Jlabopamopnvie pabomul u onvimol.

OnbITHI IO OOHAPYKEHUIO TEUCTBUS CHIJI MOJIEKYJISIPHOTO TPUTSIKEHUSI.

OnbIThI O BRIPAIIMBAHUIO KPUCTAIIJIOB TOBAPEHHOM COJIM WM caxapa.

OnbIThI 1O HAOJIIOACHUIO TETVIOBOTO PACIIMPEHUS Ta30B, KUJIKOCTEH U TBEPABIX TEI.

OrnpeneneHue JaBJIeHUS BO3/yXa B Oa/UIOHE HITIPHUIIA.

OMnbITHL, AEMOHCTPUPYIOIIHNE 3aBUCUMOCTH JaBJICHUS BO3yXa OT €ro 00bEMa M HAarpeBaHUsI UIIA OXJIAXKICHHUS.
[IpoBepka TrUMOTE3bl JIUHEHHON 3aBUCUMOCTH JUIMHBI CTOJOMKA >KUIKOCTH B TEPMOMETPUYECKON TpyOKe OT
TEMIIEPATYPHI.

©o gk~ N =

~

Halntonenue n3MeHeHusl BHyTPEHHEW SHEPTUU Teja B pe3yJibTare TeIuionepeaayd U padoThl BHEITHUX CHJL.
UccnenoBanue siBjaeHUS TEMI000MEHA MPU CMEUIMBAHUU XOJIOJHOM U TOpSYEi BOJBI.
OmnpeneneHue KoJWYEeCTBA TEIJIOTHI, IOJYYEHHOTO BOJOW MpH TEIUIOOOMEHE C HarpeTbiM METaNInYeCKUM
UJTUHIPOM.

10. OnipeiesieHne yAeIbHON TEIIOEMKOCTH BEILIECTBA.

11. UccnenoBanue npouecca uCrapeHus.

12. OnpeziesieHre OTHOCUTENIBHOM BIAXKHOCTH BO3/1yXa.

13. OnpeesieHne yaeIbHON TEIIOTHI IUIABJICHUS JIbJA.

DJIEKTPUYECKHEe U MATHUTHBIE SIBJICHUS.

Onektpuszanus Tei. [{Ba poaa 3JeKTpUISCKHX 3apsaaoB. B3anmoelicTBue 3apshkeHHBIX Tell. 3akoH KysioHa (3aBUCMMOCTb

CHJIbI B3aMMO/ICHCTBHS 3apPSHKCHHBIX TEJT OT BEJTMYMHBI 3aPsIIOB M PACCTOSIHUS MEXKIY TEJIaMH).

11



Dnekrpuueckoe mojie. Hanpsok€HHOCTD 3ICKTPHUYECKOTo ToJsL. [IpHHIMIT Cynepro3uiny 3IeKTPHYECKUX Mojei (Ha
Ka4yeCTBEHHOM ypPOBHE).

Hocurenun »snexkTpuyeckux 3apsioB. OJIEMEHTapHbIM »nekTpuyeckuil 3apsn. Crtpoenwe aroma. IIpoBomHuku u
IUAIEKTPUKHU. 3aKOH COXPAHEHUS AIEKTPUYECKOT0 3aps/ia.

DJEKTPUYECKUN TOK. YCJIOBUS CYIIECTBOBAHUS SJIEKTPUYECKOrOo TOKa. VCTOYHMKHM MOCTOSSHHOrO TOKa. JlehcTBus
AJIEKTPUYECKOTO TOKA (TEIJIOBOS, XUMUYECKOE, MATHUTHOE). DJICKTPHUSCKHUIA TOK B )KHJIKOCTSIX U Ta3ax.

Onektpuyeckass wnenb. Cuna Toka. OJeKTpuueckoe HampsbkeHue. COnpoTHBICHHE MPOBOJHHKA. Y IEJIBHOE
CONPOTHBJIEHUE BellecTBa. 3akoH OMa 11 yyacTka nenu. [locnenoBarenbHoe U napajuieIbHOE COEAUHEHHUE POBOJHUKOB.

PaGota u MoOIIHOCTH 3JEeKTpUUeckoro TokKa. 3akoH Jlkoyns—JleHna. OnekTpuyeckue IeMd U MOTPEOUTENH
ANEKTPUYECKOM dHepruu B ObITy. KopoTkoe 3ambikaHue.

[ToctositHHbIE MarHUTHL. B3anMoaencTBHE MOCTOSIHHBIX MAarHUTOB. MarHuTHOE moje. MarHuTHoe 1moje 3eMiId U €ro
3Ha4YeHUE JJIs KU3HU Ha 3emuie. OnbIiT Dpcrena. MarHuTHOE MOJie 3JEKTPUUECKOro ToKa. [[puMeHeHne 3J1eKTpOMarHuToB B
TeXHUKE. J[eMiCTBUE MArHWTHOrO MOJS Ha MPOBOJHHUK C TOKOM. DJIEKTPOABUTaTENb MOCTOSHHOTO TOKa. Vcmosib30BaHHE
AJIEKTPOJBUTATEIIEN B TEXHUYECKUX YCTPOUCTBAX U HA TPAHCIIOPTE.

OnbiTel @apajes. SBieHue daeKTpoMarHuTHOM uHaykuuu. [IpaBuno Jlenna. Dnekrporeneparop. CriocoObl MOTyUYeHUs
AIEKTPUUECKON SHEPTUH. DNEKTPOCTAHIIUM HA BO30OHOBIISIEMBIX HICTOUHUKAX YHEPTHHU.

Hemoncmpayuu.

DJeKTpU3anus Tel.

JIBa poJia 3JIEKTPUUYECKUX 3apsS0B U B3aUMOJCHUCTBUE 3aPSKEHHBIX TET.
Y CTpOUCTBO U IEUCTBUE INEKTPOCKOTIA.

DIIEKTPOCTATUYECKAST MHIYKIIHS.

3aKOH COXpaHEHUS AJIEKTPUUECKUX 3aPAJIOB.

[IpOBOIHUKY U OUAIIEKTPUKHU.

MoenupoBaHre CUIOBBIX JIMHUN 3JIEKTPUUECKOTO MOJIS.

HcTouHMKM TOCTOSIHHOTO TOKA.

JIeWCTBHS DIEKTPUUECKOTO TOKA.

© 0 N o gk~ b=
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10. DNEKTPUUYECKUI TOK B KUJKOCTH.

11. ['a30BBIi1 paspsn.

12. I3MepeHne Cuiibl TOKa aMIIEpMETPOM.

13. I3MepeHne 371eKTpUUEeCKOro HaMPSHKEHUSI BOJIBTMETPOM.

14. PeocTtaTt 1 MarasuH CONPOTUBIICHUM.

15. B3auMo1eiCTBHE TOCTOSIHHBIX MAarHUTOB.

16. MoaienupoBaHre HEBO3MOKHOCTH Pa3/IeJICHUS TIOJIOCOB MarHUTA.

17. MoaenupoBaHNE MarHUTHBIX MOJIEH MTOCTOSHHBIX MAarHUTOB.

18. OnbIT DpcTea.

19. MarHUTHOE MOJIE€ TOKA. DJIEKTPOMArHUT.

20. JlelicTBHE MAarHUTHOTO TOJISI HA MPOBOJAHUK C TOKOM.

21. DJIEKTPOJBUTATENb MOCTOSTHHOT'O TOKA.

22. MccnenoBanue SIBJICHUA SJICKTPOMAarHUTHOM MHIYKIIUM.

23. OnbiTel Dapanes.

24. 3aBUCUMOCTH HAMPABJICHUS UHAYKIIMOHHOTO TOKA OT YCJIOBUH €ro BO3HUKHOBEHHS.

25. DNIEKTpOreHepaTop MOCTOSHHOTO TOKa.

Jlabopamopuvie pabomul u onvimeol.

OnbITHI IO HAOIOACHUIO JICKTPHU3ALNH TEJI MHAYKIIUEH U TP COTPUKOCHOBCHUH.

Hccnenoanue neMCTBUS SJIIEKTPUUIECKOTO MOJIA HA MPOBOJHUKHU U AUIJIEKTPUKH.

COopka u npoBepka pabOThI AIEKTPUUECKON LIETH MOCTOSIHHOTO TOKA.

N3mepeHue u peryJupoBaHue CUJIbI TOKA.

N3mepenure u peryIupoBaHue HANPsIKEHUS.

UccnenoBanue 3aBUCUMOCTH CUJIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT COMPOTUBIICHHUS PE3UCTOPA U HANIPSHKEHUS HA

pe3ucTope.

7. OnBITHI, T€MOHCTPUPYIOIINE 3aBUCUMOCTh JJICKTPUUYECKOTO COMPOTHUBIICHUS MPOBOJHUKA OT €ro JJIMHBI, IUIONIaau
MOMEPEYHOTO CEYEHHUSI U MaTepuana.

o gk~ W=
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8. IIpoBepka mpaBuiia CI0KEHHsI HAPSKEHNUN MIPU MTOCIEA0BATEILHOM COEIMHEHUH IBYX PE3UCTOPOB.

9. IIpoBepka mpaBuiia s CHIIBI TOKA IIPU NTAPAJUIEIIBHOM COEITMHEHUN PE3UCTOPOB.

10. Onpeenenne paboThl IEKTPUUECKOTO TOKA, UAYIIETO YEPEe3 pe3UCTOp.

11. OnpenesieHre MOIIHOCTH 3JIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha pE3UCTOPE.

12. UccnenoBanue 3aBUCHMOCTH CWIIBI TOKA, HIYIIETO YEPE3 JAMIIOUKY, OT HAIIPSKECHUS HA HEX.

13. Onpenenenne KIIJ[ HarpeBarens.

14. MccnenoBaHre MarHUTHOTO B3aUMOJICMCTBUS OCTOSIHHBIX MAarHUTOB.

15. I3yueHrne MarHuTHOTO MOJIsl TOCTOSIHHBIX MAarHUTOB MPU UX 00bEIMHEHUN U Pa3/ICICHUH.

16. MccnenoBanue 1EMCTBUSA IEKTPUYECKOTO TOKA HA MATHUTHYIO CTPEIIKY.

17. OOBITHI, TEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI B3aMMOJEUCTBUS KaTyIIKA C TOKOM M MarHuTa OT CHJIBI TOKa H
HaIIpaBJICHUS TOKA B KaTyIIKE.

18. I3yueHue AeHCTBHUS MAarHUTHOTO MOJI HAa POBOJHUK C TOKOM.

19. KoHcTpyHpoBaHue u uzydeHue padoThl AIEKTPOBUTATENS.

20. 3mepenue KII/ 351eKTpoiBUTaTENbHON YCTAHOBKH.

21. OnBITEI MO HWCCIENOBAHUIO SBIICHHS JJIEKTPOMAarHUTHOM WHIYKIMHU. HCCIECIOBAHWE W3MEHEHUW 3HAYCHUS U
HaIpaBJICHUS UHAYKIIMOHHOTO TOKA.

9 KJIACC

MexaHnveckue siBJICHUS.

Mexannueckoe nBukeHue. MarepuanbHag Touka. Cucrema orcué€ta. OTHOCHUTEIBHOCTh MEXAHUYECKOTO JIBUKCHUA.
PaBHOMepHOE TpsIMONMHENHOE JIBUKeHUEe. HepaBHOMEpHOE NpsiMOIMHENHOE ABHKeHUe. CpellHss 1 MTHOBEHHAs: CKOPOCTh
TeJIa IPU HEPABHOMEPHOM JIBUKECHUMU.

Yckopenue. PaBHOycKOpeHHOE MpsMoJinHeHoe 1BrxkeHrne. CBoboHoe najnenue. OnbiTel [Manues.

PaBHoMepHoe nBuxkeHue 10 OKpyxkHOCTH. Ilepwonm u wacrtora oOpameHus. JIuHeWHass U yrioBas CKOPOCTH.
L{eHTpOCTpEMUTENBHOE YCKOPEHUE.

ITepse1ii 3akoH HeroToHa. Bropoit 3akon Herotona. Tpernii 3akoH Hetotona. [IpuHnmn cyneprno3uunu cui.

14



Cuia ynpyroctu. 3akoH ['yka. Cuita TpeHHsI: CHIa TPEHUS CKOJIbXEHUS, CUIIa TPEHUS TIOKOSI, IPyTUe BUJIbI TPEHUS.
Cuita TSDKECTH M 3aKOH BCEMUPHOTO TATOTEHHSI. Y CKOPEHUE CBOOOIHOIO najaeHus. JBuxenue mianet Bokpyr CosHua.
IIepBast kocMHuueckast CKOpocTb. HeBeCOMOCTh U meperpy3KHu.
PaBHOBecue matepuanbHOM TOuku. AOCOMIOTHO TBEpAOE Teno. PaBHOBecue TBEPAOro Tena ¢ 3aKpEIUIEHHOM OChIO
BpaiieHus. MomeHt cuisl. LleHTp TskecTwn.
Nmnynsc Tena. U3menenne umnyiibea. IMITyabC criibl. 3aKOH COXpaHEHUS UMITYJIbCa. PEakTHBHOE TBUKEHHUE.
Mexannueckass pabota M MomHOCTb. Pabota cunm TsbkecTd, ynpyroct, TpeHus. CBA3b J3HEpruu U paboTHI.
[ToTeHuManbHass PHEPTUs Tela, MOAHATOrO HAJl TOBEPXHOCTHIO 3eMiM. [loTeHIManpHas HSHEPrusl CHKaTOM MPYKUHBI.
Kunetnueckas sneprus. TeopemMa 0 KHHETHYECKON YHEPTUH. 3AKOH COXPAHEHUS MEXAHUYECKOW SHEPTHUM.
Jlemoncmpauuu.
Habnronenue MeEXxaHM4ecKoro IBM>KEHHS TeJla OTHOCUTENIBHO Pa3HbIX TEJ OTCUETA.
CpaBHeHuMeE IyTEH U TPACKTOPUI JBUKEHUSA OJTHOTO U TOTO K€ T€JIa OTHOCUTEIBHO Pa3HbIX TEJl OTCUETA.
N3MepeHne CKOpOCTH U YCKOPEHMS IIPIMOJIMHENHOIO IBUKECHUS.
HccnenoBanue npu3HAKOB PaBHOYCKOPEHHOT'O IBUKEHHUS.
Halntonenue ABMKEHUS Tela 10 OKPYKHOCTH.

ook~ 0=

HaOnronenue mMexaHMYeCKUX SIBJICHHM, MPOUCXOIAIIUX B cucTeMe oTcuéra «Tenexka» mnpu €€ paBHOMEPHOM U
YCKOPEHHOM JIB)KCHUH OTHOCHTEIIFHO KaOWHETa (PU3HKHU.

7. 3aBUCHUMOCTb YCKOPEHHMS T€JIa OT MAaCChl TeJla U JIEUCTBYIOLIEH HAa HETO CUJIBI.
8. HaOmnroneHnue paBeHCTBA CUJI IPHU B3aUMOJCHCTBUU TEI.

9. HM3meneHue Beca Tena Npu YCKOPEHHOM JIBUKEHUMU.

10. [lepenaua ummybca mpu B3aUMOJICUCTBUU TEJI.

11. [IpeoOpa3zoBanust SHEPTUU MPU B3aUMOJACHCTBUU TEJI.

12. CoxXpaHEeHHE UMITYJIbCA IPU HEYIIPYTOM B3aUMOJICHCTBUU.

13. CoxpaHeHHe UMITYJIbCa TPU a0COIIOTHO YIIPYTOM B3aHUMOJIEHCTBHH.

14. HabnroeHne peakTUBHOTO JIBHXKCHHUS.

15. CoxpaHeHHe MEXaHUYECKOW IHEPTUH TTPU CBOOOTHOM I1a/ICHUH.

15



16. CoXxpaHeHHEe MEXaHUYECKON SHEPTUH TP IBMXKEHHUH TeJla O JEHCTBUEM MPY>KUHBI.

Jlabopamopuvie pabomul u onvimol.

1. KoHcTpyunpoBaHHe TpakTa Ajisl pa3roHa U JaJIbHENIIEr0 paBHOMEPHOTO JIBM)KEHUS IIAPUKA UIH TEIEKKH.
Omnpenenenue cpeHeN CKOPOCTU CKOJIBKEHUS OpycKa WK JBUKEHMSI IIapHKa 110 HAKIIOHHOW MJIOCKOCTH.
OmnpenenieHne yCKOPEHU TeJla IPU paBHOYCKOPEHHOM JIBUKEHHUH 110 HAKJIOHHOM MJIOCKOCTH.

HccnenoBanue 3aBUCUMMOCTH YT OT BPEMEHH MPU PaBHOYCKOPEHHOM JBHKCHHH 0€3 HauaJIbHOW CKOPOCTH.
[IpoBepka rumnoTes3bl: €ciu MpyU PaBHOYCKOPEHHOM ABMKEHUU 0€3 Ha4albHOW CKOPOCTH IMYTH OTHOCATCSA KaK psif
HEYETHBIX YHCENl, TO COOTBETCTBYIOIIUE POMEXKYTKH BPEMEHH OJIMHAKOBBI.

6. HMccienoBaHue 3aBUCUMOCTH CHJIBI TPEHUS CKOJIBKEHUS OT CHJIBI HOPMAJIbHOT'O J1aBJICHHSI.

7. Onpenenenune K03PPULIHUEHTA TPEHUS CKOIbKECHHUS .

8. Omnpenenenue KECTKOCTU NPYKUHBI.
9
1

U S

. Omnpenenenue paboThl CUIIbI TPEHUS TPU PABHOMEPHOM JIBIXKEHHUH TeJla TI0 TOPU30HTAIIbHON TOBEPXHOCTH.
0. Onpenenenue pabOTHI CUJIBI YIPYTOCTH TMPHU MOABEME Tpy3a C MCIOJb30BAaHUEM HEMOIBUKHOTO U TMOJBUKHOTO
OJIOKOB.
11. I3ydeHue 3akoHa COXpAHEHUS YIHEPTUH.
MexaHn4ecKkue KoJie0aHUs U BOJIHBI.
Koneb6arenbHoe neukenre. OCHOBHBIE XapaKTEPUCTUKH KOJIeOaHU: IEpPUO/], 4acTOTa, aMIUIUTya. MaTeMaTH4YeCKui 1
MpY>KUHHBIN MasiTHUKH. [IpeBpariieHne 2Hepruu npu Kojie0aTeIbHOM JIBUKCHUU.
3aryxaronue konebanus. BeinyxaeHnnie kojebanus. Pezonanc. Mexanudeckue BojiHbl. CBOWCTBA MEXaHUYECKHUX BOJIH.
[IpomonpHbBIE U MONIEPEYHBIE BOJIHBIL. [[JTMHA BOJTHBI M CKOPOCTH €€ PacpOCTpaHeHUs. MexaHn4YeCKUE BOJHBI B TBEPIOM TEIIE,
CECMUYECKUE BOJIHBI.
3ByK. ['poMKOCTB 3ByKa 1 BbicOTa ToHA. OTpakeHue 3Byka. UH(pa3Byk U yabTpa3ByK.
Jemoncmpauuu.
1. Habnroaenue koneGaHuii TeJ MO AEMCTBUEM CUIIBI TSHKECTH M CUJIBI YIIPYTOCTH.
2. HaOnronenue konebaHuil rpy3a Ha HUTH U HA TIPYKUHE.
3. HaOmroneHue BhIHYKJICHHBIX KOJICOAHUN U pe30HAHCA.
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4. PacnpoctpaHeHue MPOIOJIBHBIX M IMIONIEPEYHBIX BOJH (Ha MOJICIIH).
5. HabGnroneHue 3aBUCUMOCTH BBICOTHI 3ByKa OT YaCTOTHI.
6. AKyCTHYECKHI PE30HAHC.
Jlabopamopuvie pabomul u onvimeol.
OmpeneneHne 4aCTOTHI M MIEpUOa KOJICOaHUH MaTEeMaTHYECKOTO0 MasiTHAKA.
Omnpenenenne 4acTOTHI U MIeproia KojaeOaHU MPy>KMHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH TIEPHO/1a KOJICOAHMI MOBEIIIEHHOTO K HUTH TPy3a OT IIJTHHBI HATH.
WccnenoBanue 3aBUCUMOCTY TIEPHOJIa KOJICOAHUM MPYKMHHOTO MAasiTHUKA OT MaccChl Ipy3a.
[TpoBepka HE3aBUCUMOCTH MEeproIa KojieOaHUM Tpy3a, MOJIBEIIEHHOT0 K HUTH, OT MacChl rpy3a.
OnbITHI, IEMOHCTPUPYIOIINUE 3aBUCUMOCTH MEPUO/Ia KOJIeOaHU NPYKUHHOTO MasiTHUKA OT MAcChl Ipy3a U )KECTKOCTU
MPY>KUHBI.
7. V3Mepenue yckopeHusi CBOOOIHOIO MaJICHUS.
DJIEKTPOMATHUTHOE 10JI€ H 3JIEKTPOMATHUTHBIEC BOJIHBI.
DJIEKTPOMArHuTHOE 1MoJie. DIEKTPOMArHUTHBIE BOJIHBI. CBOKCTBA 3JIEKTPOMAarHUTHBIX BOJIH. [1IKkana 3eKTpOMarHuTHBIX
BOJIH. Mcronb30BaHue 3JIEKTPOMArHUTHBIX BOJIH JJISI COTOBOM CBSI3H.
DJIeKTpOMarHuTHas npupoaa ceeta. CKkopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.
Hemoncmpayuu.
1. CBOMCTBa 3JIEKTPOMarHUTHBIX BOJIH.
2. BoOJIHOBBIE CBOMCTBA CBETA.
Jlabopamopuwie pabomul u onvimol.
1. M3ydyeHue CBOMCTB 3JICKTPOMArHUTHBIX BOJIH C MOMOIBI0 MOOUIIBHOTO Teje(oHa.
CgeToBbI€ SIBJICHUS.

o ok~ wd =

JlyueBas moxenb cBera. Mcrounuku cBeta. I[IpsimonuueitHoe pacnpocTtpaneHue cera. 3atMeHusi ConHua v JIyHbL
Otpaxenue cera. [nockoe 3epkasio. 3aKOH OTpaKEHUS CBETA.

[Ipenomnenue cBera. 3akOH npenomieHus cBera. [lonHoe BHyTpeHHee OTpakeHHe cBeTa. Mcmonb30BaHME MOIHOTO
BHYTPEHHETO OTPAXKEHUS B ONITUYECKUX CBETOBOJAX.
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JIunza. Xox myueit B nun3e. OnTudeckas cucreMa ¢oroanmnapata, MUKpOCKONa U Teneckona. ['a3 kak onTuueckas
cucteMa. bau3opyKocTh U JaTbHO30PKOCTb.

Paznoxenue 6enoro ceera B criekTp. OnbiThl HetoToHa. ClioskeHUe CeKTpaibHBIX IIBETOB. Jlucnepcus cBera.

Jemoncmpauyuu.
[IpssMoMHENHOE pacpOCTPAaHEHHE CBETA.
OTtpaxeHue cBeTa.
[Tomyuenue n300pakeHUii B MJIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajax.
[Ipenominenue cBera.
OnTuyeckuii CBETOBOJ,.
Xox tydeil B coOuparoniei JInHse.
XO0J Ty4der B pacCEeUBAIOLIEH JIMH3E.
[Tonydyenne n300paxeHU ¢ TOMOIIIBIO JIUH3.
9. Ilpunuun neiicTBus gporoanmnapara, MUKpPOCKOINA U TEJIECKOIA.
10. Mopensb riasa.
11. Paznoxkenue 6e10ro cBeTa B CIEKT).
12. [lomyyeHue 6e0oro cBeTa Npu CI0KEHUHU CBETa Pa3HbIX I[BETOB.
Jlabopamopuvie pabomul u onvimeol.
HccenenoBaHue 3aBUCUMOCTH yTJ1a OTPAXKEHUS CBETOBOTO JIy4a OT yIJia NaJeHUsl.
N3yueHne xapaKTepuCTUK N300paKeHUs MPeAMETa B TUIOCKOM 3epKaJie.
HccnegoBanue 3aBUCUMOCTH yTila IPEJIOMIICHHS] CBETOBOTO JIyda OT yria MNaJeHHs Ha TPaHULE «BO3LYX—CTEKIIO».
[Tonydenue n3o06pakeHU ¢ MOMOIIBI0 COOMPAIOIIEH JIUH3HI.
Onpenenenne (HOKyCHOrO PaCCTOSTHUS M ONTHUECKON CHIIBI COOMpAIOLIEH JIMH3BI.
OnbITHI 110 Pa3IOKEHUIO OEJIOTro CBETa B CIIEKTP.

7. ONbITHI IO BOCHPUATHUIO LIBETA MPEIMETOB MPU UX HAOJIIOJACHUH Y€pe3 BETOBbIE (DUIIBTPHI.
KBaHnToBbIE SiBJICHMSI.

© N o RN
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Omnsitel Pesepdopaa u mnanerapuas monens aroma. Monens aroma bopa. Mcmyckanue 1 moriomieHre cBeTa aToMOM.
KBaHTsl. JInHEHYATBIE CIEKTPHI.

PanuoaktuBHOCTh. Anbda, 6eTa- u ramma-uzinydenus. CTpoeHure aToMHoro sajapa. HykiioHHas MoJiens aTOMHOTO sipa.
N3otonsl. PannoakTuBHbIE npeBpaiienus. llepuosa nomypacnaga aTOMHBIX siep.

SnepHble peakunn. 3aKOHBI COXPAHEHUS 3apsiI0BOIO U MACCOBOT'0 YMCEN. DHEPIUs CBS3M aTOMHBIX sifep. CBsI3b MacChl
v 3Hepruu. Peakuuu cuHTes3a u aenenus anep. Mcrounuku sneprun CosiHLIA U 3BE3.

SAnepnas sHepreTuka. /[elcTBus paguoakTUBHBIX U31y4YEHUN HA )KUBBIC OPTaHU3MBI.

Jemoncmpauuu.

CrexTpsl U3IIy4EeHHSI U MOTJIOLIEHUS.

CrekTpbl pa3IMyHbIX Ta30B.

CnekTp Bogopo/ia.

Habmonenue tpexkoB B kamepe Bunbcona.

Pabota cuéTunka HOHU3UPYIOUIUX U3TyUEHUH.

Perucrpanus uznydeHus NpupoaHbIX MUHEPAJIOB U IPOIYKTOB.

Jlabopamopuwie pabomul u onvimol.

1. HalnrogeHue CIUIONIHBIX U JIMHEWYAThIX CIIEKTPOB U3JTYUYECHHUS.

2. HccnenoBanue TPEKOB: U3MEPEHHIE YHEPTUH YACTHIIBI [0 TOPMO3HOMY TyTH (110 poTOrpadusim).

3. W3mepeHnue paanoakTuBHOIro (hoHa.

IHoBTOpPUTEIBbHO-00001IAKOIINH MOAYIb.

[ToBTOpUTENHEHO-0000MIAIOIINI MOTYJIb PEIHA3HAYECH ISl CUCTEMATU3aIlMU U 0000IIEHUS TPEAMETHOTO COACPKAHUS U
OMbITa JEATEIbHOCTH, NMPUOOPETEHHOIO MPU H3YYEHUU BCEro Kypca (UM3MKH, a TaKXKe IJis MOATOTOBKHM K OCHOBHOMY
rocyJIapCTBEHHOMY dK3aMeHY 1Mo (hU3UKe JUIsl 00yUaroIMXCsl, BHIOPABIINX ATOT yUeOHBIN MpeIMeT.

IIpy W3ydeHHWH NAHHOTO MOJIYJIA PEATU3YIOTCS U CHUCTEMATU3UPYIOTCS BHJbBI AECSATENBHOCTH, HAa OCHOBE KOTOPBIX
o0OecreunBaeTcsl JAOCTUKEHUE MPEAMETHBIX W METalpeMETHBIX IUIAHUPYEMBIX pe3yiabTaToB oOydeHus, (opmupyercs
€CTECTBEHHOHAy4YHasi TPAMOTHOCTh. OCBOCHHE HAYyYHBIX METOJOB HCCIICIOBAHUS SBJICHUN MPUPOJABI U TEXHHUKH, OBJIAJICHHUE

o a0k~ w =
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YMEHUSAMH OOBACHATH (U3UUECKUE SBJICHHS, TPUMEHSS MOJTyYEHHBIE 3HAHUS, PEIIaTh 3a7a4H, B TOM YHCJIe KaueCTBCHHBIC U
AKCIIEPUMEHTAJIbHBIE.

[IpyHIMNIHATBEHO ACATEILHOCTHBIM XapaKTep ITaHHOTO pasjeia pealu3yeTcs 3a Ccu€T TOro, 4To OOydaroluecs
BBITIOJIHSIOT 3a/IaHUsI, B KOTOPBIX UM IIpEJIaraeTcs:

Ha OCHOBE TOJTYYEHHBIX 3HAHWHA PAclo3HABATh U HAYYHO OOBACHATH (DM3UYECKUE SBJICHUS B OKPYXKAIOMICH IPUPOAC U
MMOBCEIHEBHOM JKHU3HHU,

WCITOJIH30BaTh HAYYHBIE METOIbI UCCICAOBAHMS (PU3NUECKUX SBJICHUM, B TOM YHCIIC IJIsI IPOBEPKH TUTIOTE3 U MOTYUSHUS
TEOPETUYECKUX BBIBOJIOB,;

O0OBSICHSATh HAyYHBbIE OCHOBBI HanOOJIee BAXKHBIX JIOCTHIXKCHHM COBPEMEHHBIX TEXHOJOTHM, HAIlpUMeEp, MPaKTHIECKOTrO
WCMOJIb30BAHUS PA3JIMYHBIX UCTOYHUKOB 3HEPTMU HA OCHOBE 3aKOHA MPEBPALICHHUS U COXPAHEHUSA BCEX M3BECTHBIX BHUJIOB
SHEPTHUH.

Kaxnas u3 TeM gaHHOTO MOJYJIS BKJIIOUAET AKCIEPUMEHTAIbHOE HCCe0BaHMe 0000IIaIIero xapakrepa. Moayiab
3aBepIIaeTCs MPOBEICHUEM JUArHOCTHYECKON 1 OIIEHOYHOM pabOoThI 3a KypC OCHOBHOT'O OOIIET0 00pa30BaHMS.

20



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOT'PAMMBI 110 ®U3UKE HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30OBAHUA

N3yuenne ¢u3ukum Ha ypOBHE OCHOBHOTO OONIEr0o oOOpa30BaHWs HAMPaBICHO Ha JOCTHIKEHHWE JIMYHOCTHBIX,

MCTAIIPCAMCTHBIX U ITPCAMCTHBIX O6p330BaTCJ'IBHBIX PE3YJILTATOB.

B pesynpraTte uzyuenus Gu3MKU HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3zoBaHusi y oOydaromerocst OyayT copMUPOBAHBI

CJICAYOIINEC TUYHOCTHBIC PE3YJIbTAThHI B HACTH.

1) naTpHOTHYECKOTO BOCTIMTAHUA:

- IPOSIBJIEHUE UHTEPECA K UICTOPUU U COBPEMEHHOMY COCTOSIHUIO POCCUMCKON (DU3MYECKON HAYKH;

- ICHHOCTHOE OTHOUIEHUE K JOCTUKEHUSIM POCCUICKUX YUEHBIX-(DU3UKOB;

2) rpa:kIaHCKOT0 U TyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS

- TOTOBHOCTh K AaKTHBHOMY YYacTHIO B OOCYKIEHHHM OOIIECTBEHHO 3HAUYMMBIX M 3THUYECKHUX MPOOJIEM, CBSI3aHHBIX C
IPAKTUYECKUM IPUMEHEHUEM JOCTHKEHUN (PU3UKY;

- OCO3HaHUE BAXKHOCTH MOPAJIIBHO-ITUYECKUX IPUHIIMIIOB B IEATEIIBHOCTH YUYEHOTO;

3) 3cTeTHYECKOT0 BOCTIMTAHUS

- BOCIPUATUE ACTETUYECKUX KayecTB (PU3MUECKOM HAyKu. €€ TapMOHUYHOTO MOCTPOEHHMS, CTPOTOCTH, TOUYHOCTH,
JJAKOHUYHOCTH;

4) HeHHOCTH HAYYHOT0 MO3HAHUSI:

- OCO3HAHUE LIEHHOCTH (PU3MYECKON HayKH KaK MOILIHOTO MHCTPYMEHTA MO3HAHUSI MUPA, OCHOBBI Pa3BUTHUSI TEXHOJIOTHUH,
BAKHEMIIEN COCTABIAIOIEN KyIbTYpHI,

- pa3BUTHE HAYYHOU JF0O03HATEIBLHOCTH, HHTEpPECA K UCCIIEA0BATEIbCKON e TEIbHOCTH;

5) popMupoBaHus KyJIbTYPhI 310POBbSI H IMOIMOHATHLHOTO (JIATOTIOTYYHSA:

- OCO3HaHME LEHHOCTH 0Oe3omacHOro oOpa3a >KM3HHM B COBPEMEHHOM TEXHOJIOIMYECKOM MHpE, BaXXHOCTU IIPaBHII
0e30MacHOro MOBEJACHUS HAa TPAHCHOPTE, Ha JOpOrax, C AJIEKTPUUYECKUM U TEIUIOBBIM OOOpPYAOBAHHEM B JIOMAIIHUX
YCIOBUSX;

- chopMHpPOBAaHHOCTH HaBbIKa pedIeKCHH, MPU3HAHKUE CBOETO MpaBa Ha OUIMOKY U TaKOTO e MpaBa y Ipyroro 4eIoBeKa;
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e 6) TPyAOBOr0 BOCIIUTAHUS:

e - aKTHBHOEC y4YacTHE B PEIICHHWM MPAKTUICCKUX 3aJad (B paMKax CeMbH, 00pa30BaTeILHOW OpraHU3allid, ropoja, Kpas)
TEXHOJIOTUYECKON M COIIMATIbHOW HAIIPaBJIEHHOCTH, TPEOYIOITUX B TOM YHCIIEC U (U3UICCKUX 3HAHU;

e - HHTEPEC K MPAKTUUECKOMY M3YUEHHUIO Tpodeccuid, CBI3aHHBIX ¢ (DU3UKO;

e 7)3K0JOTrHY€CKOr0 BOCIIUTAHUSA:

e - OpPUCHTAIUS HAa MPUMECHEHUE (PU3NYECKUX 3HAHUH IS PEIICHUS 3a71a9 B 00JIaCTH OKPYKAIOMIEH CpeIbl, TNIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOKHBIX MOCIEACTBUN JIJIs1 OKPYKAIOLIEH CPEIbI;

e - OCO3HaHHE TJI00ATBHOTO XapaKTepa SKOJIOTHIECKUX MPOOIeM U IyTEeH UX peIIeHNs;

o 8) azanTanmuM K M3MEHSIIONIUMCS YCJIOBHSIM COIHAIbHOW H MPUPOIHOI Cpebl:

e - MOTPEOHOCTH BO B3aUMOJCHCTBUM IIPU BBINOJHEHUH HCCICAOBAHUM M TPOCKTOB (PU3MYECKONW HAMPABICHHOCTH,
OTKPBITOCTH OIBITY U 3HAHUSAM JAPYTHX;

e - MIOBBIIICHUE YPOBHS CBOEH KOMIIETCHTHOCTH Y€PE3 MPAKTUUECKYIO AEATCIHHOCTD;

e - IOTPpeOHOCTH B OPMUPOBAHUM HOBBIX 3HAHUH, B TOM 4uclie (OPMYJIMPOBATH UJICH, TIOHATHUS, TUIIOTE3bI O (PU3UUESCKUX
00BEKTaX U SIBJICHUAX,

e - 0CO3HaHUE Ae(HUIUTOB COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEN B 001aCTH (DU3UKH;

e - IJTAHUPOBAHHUE CBOETO PA3BUTHS B IPUOOPETCHUU HOBBIX (PU3HUECKUX 3HAHUMH;

e - CTpPEMJICHHE aHAJIM3UPOBATh W BBIABISATH B3aUMOCBS3M IIPUPOJIBI, OOIIECTBA M HSKOHOMHMKH, B TOM YHCIIE C
HCIIOJIb30BaHUEM (PU3HYECKUX 3HAHUM;

e - OIICHKA CBOUX JCHUCTBUI C YUETOM BIIUSIHUSL Ha OKPYKAIOIIYIO CPEly, BOBMOXKHBIX TJI00aTBHBIX MOCIEICTBUM.

METAINPEAMETHBIE PE3YJIBbTATBI

B pe3ynbTaTe 0CBOEHUS MPOTrpaMMbl 1O (U3MKE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHusl y oOydJaromerocss 0yayr
chopMHUpPOBaHbl MeTamNpeIMeTHbIe Pe3yJbTaThl, BKIIOYAIONINE MO3HABAaTEIbHBICE YHUBEpCAJIbHBIC YUYCOHBIC ICHCTBUA,
KOMMYHUKATUBHBIC YHUBEPCAIbHbIC YUCOHBIC ACHCTBUSA, PETYIATUBHBIC YHUBEPCATIbHBIC YICOHBIC TCHUCTBUSI.

ITo3HaBaTe/ibHBbIE YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHS
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Ba3oBble Jjornueckue aeiicTBUA .

BBISIBIISITh M XapaKTEPU30BaTh CYIICCTBCHHBIC TPU3HAKK O0BEKTOB (SBJICHUN);

YCTaHABIIMBAThH CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIINN, OCHOBAHHMS 1711 000OIICHHS ¥ CPAaBHECHHS,

BBISIBIIATH 3aKOHOMEPHOCTH U TIPOTUBOPEUHS B pacCMaTPUBAEMBIX (DaKTaX, TAHHBIX U HAOIIOJEHUSIX, OTHOCSIITUXCS K
(U3HYECKUM SBIICHUSIM;

BBISIBIISITh NIPUYMHHO-CJICJACTBEHHBIE CBSI3U MPU U3YYEHUM (PU3HUECKUX SBJICHHN M MPOIECCOB, JIEJIaTh BHIBOJBI C
UCIIOJIb30BAHUEM JICTyKTUBHBIX U UHIYKTUBHBIX YMO3AKIIOUEHUH, BEIIBUTATh TUIIOTE3bI O B3AaUMOCBA3SX (PU3UUECKUX
BEJINYUH;

CaMOCTOSITCIIFHO BBIOMpATh CIIOCOO pelIeHHs Y4eOHOW (u3nveckoi 3amaun (CpaBHEHUE HECKOJIBKHX BapHAHTOB
peleHusl, BEIOOp HanboJiee MOIXOASMIIETO ¢ YIETOM CaMOCTOSTEIBHO BBIICICHHBIX KPUTECPHUEB).

Ba3oBble ucciieaoBaTe/IbCKHe 1eViCTBUSA:

UCIIOJIb30BATh BOMPOCHI KaK UCCIIEA0BATEIbCKUN MHCTPYMEHT MTO3HAHUS;

MIPOBOJIUTH IO CAMOCTOSITEIHLHO COCTABJICHHOMY IUJIAHY OITBIT, HECIOXKHBIN (U3MUECKUN SKCTICPUMEHT, HEOOIBIIOe
uccieoBanne GU3NIECcCKoro siBJICHUS;

OIICHMBaTh HA MPUMEHUMOCTh M JOCTOBEPHOCTh HMH(POPMAIIUIO, TOJYUYEHHYIO B XOJ€ WCCICIOBAHUSA WIU
IKCIIEPUMEHTA;

CaMOCTOSITENIbHO (POopMyTUpOBaTh OOOOIIEHUS W BBIBOJBI IO PE3yjbTaTaM MPOBEAEHHOTO HAOJIOJCHHS, OIMBITA,
HCCJICIOBAHMS,

MIPOTHO3UPOBATH BO3MOXKHOE TaJIbHEHIIIee pa3BUTHE (PU3NUECKHX MPOIIECCOB, a TAK)KE BBIIBUTATH MPEIITOIOKEHUS 00
UX PA3BUTUU B HOBBIX YCIOBUAX U KOHTEKCTaX.

Pabora c nndpopmanmueii:

PUMEHSITh Pa3IUYHbIE METO/Ibl, THCTPYMEHTHI U 3aMPOCHI MPU MTOUCKE U 0TOOpe MH(POPMAITUY UJTU JaHHBIX C YUETOM
peAJIOKEHHOM yueOHOM (hr3ndYecKoi 3a1auu;
aHATM3UPOBATh, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH MH(POPMAIIMIO PA3TUYHBIX BHIOB U (HOPM MPEICTABICHUS;
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CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (OpMY MpEACTaBICHUS HHPOPMAIMU U WIUIIOCTPUPOBATH DPEIIAEMBbIC
3aJ1a4¥ HECJIOKHBIMU CXEMaMH, JHarpaMMaMH, HHOW rpaduKoil 1 ©X KOMOMHAIUSMH.

KoMMmyHMKaTHBHBbIE YHMBEPCAJIbHbIE y4eOHbIE TeHCTBUS

B XOJI¢ OOCYXXJIEHUs y4eOHOTO MaTepuajia, pe3yiabTaToB Ja0OpaTOPHBIX PabOT M MPOEKTOB 3aJaBaTh BOMPOCHI IO
CyIIEeCTBY OOCYyXITaeMOW TEeMbl M BBICKA3bIBaTh WJCH, HAICJICHHBIC Ha pEIICHUE 3aJadyd W TOJIepKaHue
0J1arokeaaTeaIbHOCTH OOILIECHUS,

COTIOCTABIIATh CBOM CYXKJICHUS C CYKICHUSMHU JIPYTUX YYaCTHUKOB JAMANIOTra, OOHAPYKUBATh PA3THUUE W CXOICTBO
MMO3UIINM,

BBIPAKATh CBOIO TOYKY 3PCHUS B YCTHBIX U MUChbMEHHBIX TEKCTaX;

MyOJIUYHO MPEACTABIIATH PE3YJIbTaThl BBIMTOJIHECHHOTO (PU3HYECKOTO OMBITa (IKCIICPUMEHTA, UCCIICIOBAHUS, IPOCKTA);
MIOHMMATh W HCIIOJIb30BaTh MPEHMYIICCTBA KOMAHJAHOW M WHAWBUAYyAJIbHOH pa0OThI MPH PEIICHUH KOHKPETHOM
(bu3uIECKOM MPOOIEeMBI;

IPUHUMATh 1T COBMECTHOU JCATEIBHOCTH, OPTraHU30BBIBATh JICHCTBHS 1O €€ JOCTHIKCHHIO. PACIPEICIATh POJIH,
00CyXIaTh MPOIECCHI U PE3YIbTaThl COBMECTHOM pabOThI, 00001I1aTh MHCHHS HECKOJIBKUX JIFOJICH;

BBITIOJTHSITH CBOIO YacTh PabOTHI, JOCTUTAS KAYECTBEHHOTO PE3yIbTaTa [0 CBOEMY HAPABJICHHUIO U KOOPIUHUPYS CBOU
JCUCTBUS C IPYTUMH WICHAMU KOMaHIbI,

OIICHMBATh KA4eCTBO CBOETO BKJaJa B OOIIMHA MPOAYKT IO KPUTEPHUSAM, CAMOCTOSTCIBHO CHOPMYIHPOBAHHBIM
yYaCTHHKAMU B3aMMOJICHCTBHS.

PeryisiTuBHBIC YHUBEPCAJbHbIC YUeOHbIE 1eiiCTBUS

Camoopranu3zanmsi:

BBISIBJISITH TTPOOJIEMBI B )KU3HEHHBIX M YU€OHBIX CUTYyaIUsAX, TPEOYIOMMX JIJIs perieHus PU3nuecKux 3HaHU M,
OPHEHTHPOBATHCS B PA3IUYHBIX MOAXO0JaX NMPUHATHS pelieHui (MHIUBUAyaIbHOE, MPUHITHE PEIICHUS B TPYIIIE,
NPUHATHE PEIICHUH MPYTIITON);
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CaMOCTOSITENIBHO COCTAaBJIATh AJITOPUTM pELIeHUs (PU3NYECKON 3alaydl WM IUJIaHA HCCIEAOBAHUS C YUYETOM
MMEIOIIUXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTUPOBATH MIpeAjiaraéMble BapUaHThl PEIICHUH;
JieN1aTh BbIOOpP U OpaTh OTBETCTBEHHOCTD 32 PEIICHHUE.

CaMOKOHTPOJIb, SMOLUMOHAIbHBII HHTEJJIEKT:

JABaTh aJICKBAaTHYIO OLEHKY CUTYalluu U IIPEAJIaraTh IUIaH €€ N3MECHEHUS,

OOBSICHATh MPUYUHBI TOCTHKCHHS (HEJOCTH)KEHUS) PE3ybTaTOB JCATEIbHOCTH, JaBaTh OLICHKY MPHOOPETEHHOMY
OIIBITY;

BHOCHUTH KOPPEKTHUBHI B ICATSILHOCTH (B TOM YHCJIEC B XOJ BBIOTHEHUS (PU3MIECKOTO UCCIICIOBAHUS WU MIPOEKTA) Ha
OCHOBE HOBBIX 00CTOSITENbCTB, N3MEHUBILUXCS CUTYallNH, yCTAHOBICHHBIX OIIUOOK, BOSHUKIINX TPYAHOCTEH;
OLICHUBATh COOTBETCTBUE PE3YyJIbTATA LEIH U YCIOBHUSIM;

CTaBUTh c€0s1 HA MECTO JPYroro 4ejaoBeKa B XOJE CIOpa WM JUCKYCCHM Ha HAy4YHYIO T€MY, IOHUMAaTh MOTHBBI,
HaMEpPEHMUs U JIOTUKY IPYToro;

NpU3HaBaTh CBOE MIPaBO Ha OLUIMOKY IPU pelIeHUH (PU3MUECKUX 3a/1a4 WM B YTBEP)KICHUSAX HAa HAYYHBIE TEMbI U TAKOE
e IIpaBo Apyroro.

HHPEAMETHBIE PE3YJIBTATDBI

K xoH1y oOyueHus B 7 KJjiacce peMEeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE JIOJKHBI OTPaXKaTh C(POPMUPOBAHHOCTD Y
00y4Jaronuxcsi yMEHU:

UCIIOJIb30BaTh MOHATHA. (DU3WYECKHE M XUMHUUYCCKHE SBIICHMS, HAOJIOJCHHE, SKCIEPUMEHT, MOJCIb, THUIIOTEe3a,
CAMHMIBI (DM3UYECKMX BEJIMYUH, aTOM, MOJIEKYJa, arperatHble COCTOSHHS BemiecTBa (TBEPHOE, IKHIKOE,
ra3oo0pa3Hoe), MeXaHHYeCKOoe JBIKEHHE (paBHOMEpPHOE, HEpaBHOMEpPHOE, TPSIMOJIMHEHHOE), TpaeKTOpHs,
paBHOJIeHCTBYIOIIas cuia, Aedopmarus (yrnpyras, acTHUeCKas), HEBECOMOCTbh, COOOIIAIOIINECS COCY/IbI;

pasnuyath siBiacHus (nuddysus, TEmIoBOe IBUKCHHE YaCTHUI[ BEIIECTBA, PABHOMEPHOE IBHKCHUE, HEPABHOMEPHOE
JBW)KEHHUE, WHEPIUS, B3aUMOJICHCTBUE TEJI, paBHOBECHE TBEPIBIX TEJ C 3aKPEIJIEHHOW OChIO BpallleHUs, Tepeaada
JaBJICHUs] TBEPIBIMU TeEJIaMU, XUJIKOCTSIMHU W Ta3amMH, aTMoc(epHOoe IaBlIeHWE, IUIaBaHWE TeJI, IMPEBPAICHUS
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MEXaHHYECKON YHEPTHH) 110 OTIMCAHHUIO MX XapaKTEPHBIX CBOWCTB U Ha OCHOBE OITBITOB, IEMOHCTPUPYIOIIHX JTAHHOE
dusnyeckoe sABICHUE,

pacro3HaBaTh MPOSIBJICHUE M3YUYECHHBIX (DU3WYECKUX SIBJICHUN B OKpY)KalolIeM MHUpE, B TOM 4YHCie (U3NYECKUe
SABJIEHUS B IPUPOJIE: IPUMEPHI ABUKEHUS C PA3JIMYHBIMU CKOPOCTSIMU B JKUBOUW M HEXKUBOW MPUPOJIE, IEUCTBUE CHUJIBI
TPEHUS B IPUPOJC U TEXHUKE, BIMSHUE aTMOC(EPHOTO JaBICHUS HA )KUBOW OpTraHU3M, TIJIaBaHUE PHIO, phIUary B TEJie
YeJIOBEKa, IIPH ATOM ITEPEBOIUTH IIPAKTHUECKYIO 3a/1a4y B yUeOHYIO, BBIICIIATH CYIIECTBEHHbIC CBOKCTBA (TIPU3HAKH)
(u3nUeCKuX SABICHUM,

OIMCHIBATh M3YYCHHBIC CBOWCTBA TeN M (U3WYCCKHE SBJICHUS, UCIOJB3Ys (GU3NYECKUE BEIUYHMHBI (Macca, 00BEM,
IUIOTHOCTH BEILECTBA, BPEMs, IyTh, CKOPOCTh, CPEIHsISA CKOPOCTh, CUJIa YIIPYIOCTH, CUJIA TSKECTH, BEC Tela, CUJia
TpeHwsl, naBiieHue (TBEPIOro Tela, KUJAKOCTH, Ta3a), BRITAJIKABAIONIAS CHJIa, MEXaHWYeCcKas padoTa, MOITHOCT, TJICUO
CHJIBI, MOMEHT CHJIBbI, KO3(PPHUIIUCHT MOJIC3HOTO JCHCTBHSI MEXaHH3MOB, KHHETHUYCCKAs M IMOTCHIIMAIbHAS YHEPIHS),
IPY ONMKMCAHUM TIPABUIBHO TPAKTOBATh (M3UYECKUN CMBICT MCTHOJIb3YEMbIX BEITUYMH, UX 0003HAYCHUS U €IUHUIIBI
(bu3HUeCcKUX BEIMYUH, HAXOAUTH (DOPMYIIBI, CBSI3BIBAIOIINE JAaHHYIO (PU3UUECKYIO BEIMUYUHY C JPYTUMU BETUUHMHAMH,
CTPOUTD I'PpaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEIIUYUH,

XapaKTepU30BaTh CBOMCTBA Tell, PU3NICCKHUE SBIICHUS M ITPOLIECCHI, UCTIOJIB3YS MPaBUja CJI0KEHUS CHII (BJIOJIb OJTHOM
npsiMoii), 3akoH ['yka, 3akoH Ilackais, 3aKkoH Apxumeaa, MpaBUIO paBHOBeCHs pbiuara (0J10Ka), «30JI0TOE ITPABUIION
MEXaHUKH, 3aKOH COXpaHEHUS MEXaHMYECKOW PHEPruH, MPU TOM JIaBaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA U
3aIIACBIBATh €T0 MATEMATUYECKOE BBIPAKECHUE,;

OOBSICHATh (DU3UYECKHUE SIBJICHUS, TMPOILECCHl M CBOWCTBA TE€Jd, B TOM 4YHCIE€ U B KOHTEKCTE CHUTYyallui
MIPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATH MPUINHHO-CICACTBEHHBIE CBS3H, CTPOUTh OOBsICHEHHE W3 1-2
JIOTUYECKUX IIIaroB C OMopod Ha 1-2 W3ydYeHHBIX CBOWCTBA (PU3WYECKHUX SBICHWUU, (U3MYECKUX 3aKOHA WIN
3aKOHOMEPHOCTH,;

permarh pacuéTHbIe 3a/1auu B 1-2 neicTBUS, UCTIONIB3YS 3aKOHBI U (POPMYITBI, CBSI3bIBAIONINE (DU3NYECKHUE BEIIMUNHBI:
Ha OCHOBE aHAJIM3a YCJIOBUS 3aJ]a4M 3aMUChIBATh KPAaTKOE YCIOBHUE, OACTABIATh (PM3UUYECKUE BETUUUHBI B (DOPMYJIBI
U TPOBOJUTH PACYE€Thl, HAXOJWTh CIPABOYHBIC JaHHBIE, HEOOXOIUMBIC JJIsI pEHICHUsS 3aj]ad, OILICHUBATH
PEATUCTUYHOCTD TTOJTYYCHHON (DU3UIECKON BEIIMYUHEI,
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pacrno3HaBaTh MPOOIEMBbI, KOTOPHIE MOKHO PEIITUTh MPU MOMOIIH (U3UIECKUX METO/IOB, B OMMMCAHUU UCCIICIOBAHUS
BBIICIIATH IIPOBEPsEMOE MPEANoNoKeHHe (THIIOTEe3y), pa3indaTh U HHTEPIPETHPOBATH IONYYCHHBIN pe3yJbTar,
HaXOJWTh OIIMOKHU B XOJI€ OIBITA, JACNIaTh BBIBOJBI IO €T0 PE3yJIbTaTaM,

IPOBOJNUTH OIBITHl MO HAOIIONEHWI0 (U3NYECKUX SBICHUH WIM (U3NYECKUX CBOWCTB TeI. (OPMYyIHPOBATH
MIPOBEPSIEMBIC TIPEATOIOKECHUS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOTO 000PYAOBaHMS, 3alTUCHIBATh X0/ OTBITA U
(GbopMyIUPOBATH BHIBOIHI;

BBITIOJTHSITH TIPSIMBIC U3MEPEHUS PACCTOSHUS, BPEMEHH, MACChI Tela, 00bEMa, CHITBI ¥ TEMIIEPATYPHI C UCTIOJIBL30BAHIEM
aHAJIOTOBBIX W IU(POBBIX NPUOOPOB, 3AMKCHIBATh IMOKA3aHUA MPUOOPOB € YUETOM 3aqaHHOW aOCOIIOTHOU
MOTPEITHOCTHA U3MEPEHUIA;

MIPOBOJIUTh HWCCJEAOBAHKUE 3aBUCHUMOCTH OJHOW (DM3MYECKOW BEIWYWHBI OT JAPYTOW C HMCIOJB30BAaHUEM TIPSIMBIX
u3MepeHuil (3aBHCHMOCTH ITyTH PAaBHOMEPHO JBIDKYIIETOCS Tella OT BPEMCHHW JBIDKCHUS Teja, CHIIBI TPCHHS
CKOJIBKEHHUSI OT Beca TeJla, KayecTBa 00pabOTKH MOBEPXHOCTEH Tell M HE3aBUCHUMOCTU CWJIBI TPEHUS OT ILIOIIATU
COMPUKOCHOBEHHUSI TEJI, CUJIbI YIIPYTOCTU OT YJIJTMHEHUS MPY>KUHBI, BHITAJTKUBAIONIEH CUIIBI OT 00bEMa MOrPyKEHHON
YacTH TeJia U OT MIIOTHOCTH >KUJIKOCTH, €€ HE3aBUCUMOCTH OT TJIOTHOCTH TeJa, OT IIIyOUHbI, HA KOTOPYIO OTPYKEHO
TEJI0, YCJIOBHMH IUTABaHMS TEJ, YCIIOBUH PAaBHOBECHUS pbluara W OJIOKOB), y4acTBOBaTh B IIAHUPOBAHUU Y4EOHOTO
MCCJICIOBaHMs, COOMpPATh YCTAaHOBKY W BBINMOJHATh HM3MEPEHUS, CIEAysl TMPEAIOKEHHOMY TIUIaHy, (DPHUKCHpPOBATH
pe3yabTaThl MOJTYYEHHON 3aBUCUMOCTH (DU3MYECKUX BEIMYMH B BUJE MPEAJIOKEHHBIX TAONHIl U TpadUKoOB, JeIaTh
BBIBOJIBI TIO pe3yJIbTaTaM UCCIICI0BaHUS;

MPOBOJNTH KOCBCHHBIC M3MEpEHHS (U3MUSCKHUX BEIMUYMH (IUIOTHOCTH BEIIECTBA KMJIKOCTH W TBEPIOrO Teia, cuja
TPEHUS CKOJIBKCHHS, JaBJICHUE BO3/AyXa, BRITAIKUBAIOIIAS CHJIa, JCHCTBYIOMAs Ha MOTPYXKEHHOE B JKUJIKOCTH TEIO,
KO3 (HUIIUEHT MOJIE3HOTO IEHCTBHUS MPOCTHIX MEXaHU3MOB), CICIYS MPEIT0KEHHON HHCTPYKIIMHU: MPH BBITIOJHECHUH
U3MEPEHU COOMPATh IKCTIEPUMEHTAIIbHYIO YCTAHOBKY U BBIYHCIISATH 3HAUCHUE UCKOMOW BEJIMYUHBI;

coO01aTh MpaBuiIa TEXHUKHU 0€30MMacCHOCTH TP paboTe ¢ 1abopaTOpHBIM 000PYIOBAHHUEM,

yKa3bIBaTh MPHUHIUIBI JEHCTBHS TPUOOPOB M TEXHHMYECKUX YCTPONCTB. BECHI, TEPMOMETD, JIHHAMOMETD,
COOOIIAIOIITUECS COCYIBI, OaPOMETp, phIvar, MOIBMKHBINA U HETIOJIBMKHBIN OJIOK, HAKIIOHHAS TIJIOCKOCTD;
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e XapaKTEepU30BaTh MPHUHIIMIIBI JCHCTBHUS U3YUEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPOMCTB C OMOPOM HA UX OMHCAHUS
(B TOM UmCIIe: TOAMUITHUKY, YCTPOHUCTBO BOJOIIPOBO/IA, THAPABINICCKHA IPECC, MAHOMET], BBICOTOMED, MTOPIITHEBOI
HacocC, apeoMeTp), MCIONb3ys 3HAHUSI O CBOMCTBaX (PM3MUYECCKHX SBICHUN M HEOOXOAWMbIE (U3UYECKUE 3aKOHBI U
3aKOHOMEPHOCTH;

e TIPUBOJAUTH MpHUMEPHI (HAXOIUTH UHPOPMAIIHIO O MPUMEPaX) MPAKTHYECKOTO HCIIONIb30BaHMS (PU3NICCKUX 3HAHUH B
MOBCETHEBHOM JKM3HU [UIsl oOecreueHus: Oe30MacHOCTH TMpH oOpalieHMH ¢ OpudopaMd M TEXHUYECKUMHU
YCTpOICTBaMH, COXPAHEHUS 310POBbS U COOTIOACHHSI HOPM SKOJIOTMYECKOT0 TIOBEICHHUS B OKPYKAIOIIEH cpeie;

e OCYULIECTBJIATH OTOOpP HCTOYHUKOB HH(OpMannu B IHTepHETE B COOTBETCTBUY € 33JaHHBIM IIOUCKOBBIM 3aIIpOCOM, Ha
OCHOBE UMEIOIIMXCS 3HAHUN U TyTEM CPAaBHEHHUS Pa3IMYHbIX HCTOYHUKOB BBIIENIATH HHPOPMALNIO, KOTOpas SIBISIETCS
MIPOTUBOPEYMBOI WIIM MOXKET ObITh HEAOCTOBEPHOM;

e HCIOJb30BATH MPHU BBINOJHEHUU YYEOHBIX 33a/laHU HAy4YHO-TIOMYJISIPHYIO JINTEPATypy (PU3HUECKOrO COAEpKaHWUS,
CIPaBOYHBIE MAaTEpHAJIbl, peCypchl ceTH MHTepHeT, BiaeTh NpuéMaMy KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUs
MH(GOpPMAIIMU U3 OJJHOU 3HAKOBOW CUCTEMBI B IPYTYIO;

e CoO37aBaTh COOCTBEHHBIE KpAaTKHE MHUCbMEHHBIE U YCTHBIE COOOIIEHMSI Ha OCHOBE 2—3 MCTOYHHMKOB HMH(OpMAIUH
(pU3HUECKOro COAEp)KaHHsd, B TOM 4YHUCJE MyOJIMYHO JeJaTh KpPaTKUE COOOIIEHHUS O pe3yJibTaTax MPOEKTOB WM
y4eOHBIX HCCIEIOBAaHUM, MPU ATOM IPAMOTHO MCHOJb30BaTh M3yUYEHHBIM MOHATHIHBIA ammapaT Kypca (U3UKH,
CONPOBOXAATh BBICTYIUIEHUE MPE3EHTALUEN;

e TP BBINOJHEHUU yYEOHBIX MPOEKTOB M HMCCIEAOBAHUN paclpenesiTh 00S3aHHOCTH B IPYyMIE B COOTBETCTBUH C
MOCTaBJICHHBIMU 33ja4aMH, CIEIUTh 3a BHINOJIHEHUEM IUIaHA JEHCTBUM, aIeKBAaTHO OLIECHUBATh COOCTBEHHBIN BKIIA] B
JEeSTENbHOCTD IPYIIIbI, BRICTPAUBATh KOMMYHHKAaTUBHOE B3aUMOJIEUCTBUE, YUUTHIBASI MHEHUE OKPYXKAIOLIUX.

K xoniy oOyuenus B 8 ki1acce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y

00y4Jaronuxcsi yMEHU:

e HCIIOJB30BATH MMOHATHUA: MAacca U pa3Mepbl MOJIEKYJ, TEIJIOBOE IBUKEHUE aTOMOB M MOJIEKYJI, arperaTHbIE COCTOSTHUS
BEILIECTBA, KPUCTAJUIMUYECKUE U aMOp(HbIC TeJa, HACBIIMICHHbIM W HEHACBHINICHHBIM Map, BIAXHOCTh BO3/AYXa,
TEeMIlepaTypa, BHYTPEHHSSI SHEPIHsl, TEIIOBOM JBUTATENb, 3JIEMEHTAPHBIA DJIEKTPUUYECKHUMN 3apsif], DJIEKTPUUYECKOE
I10JI€, TPOBOIHUKH U TU3IEKTPUKH, TOCTOSHHBIN AJIEKTPUYECKUI TOK, MATHUTHOE MOJIE;
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pa3iaudath sBICHUS (TEIUIOBOE pacHIMpEeHHE W CXKaTHe, TeIulolepenada, TeIJIOBOS paBHOBECHE, CMadyUBaHUE,
KalMWUISIPHBIC  SIBJICHUS, WCIApeHHWe, KOHJICHCANWs, IUTaBJICHWE, KpHUCTauth3anws (OTBEpACBaHHE), KHUIICHUE,
Terutonepenavya (TEIUIONPOBOAHOCTD, KOHBEKIUS, H3JIyUYCHHUE), DIICKTPH3alMs TeJ, B3aMMOJICHCTBUC 3apsiIOB,
JEUCTBUA AJIEKTPUUECKOTO TOKA, KOPOTKOE 3aMbIKaHKE, B3aMMOJIECTBE MAarHUTOB, JEHCTBHE MAarHUTHOTO IMOJISI Ha
MIPOBOJHKMK C TOKOM, 3JICKTPOMArHUTHAS WHIYKIUS) IO OIUCAHHWIO X XapPaKTEPHBIX CBOMCTB W Ha OCHOBE OITBITOB,
JEMOHCTPUPYIOLIUX AaHHOE (PU3UYECKOE SABJICHUE;

pacro3HaBaTh MPOSIBJICHUE HM3YYCHHBIX (DU3WYECKUX SIBJICHUN B OKPYKAIOIIEM MHUpPE, B TOM YHUCIe (HU3NISCKUC
SBJICHUSI B TMPHUPOJIC. TTOBEPXHOCTHOE HATSHXKEHUE W KalWJUISIPHBIC SIBJICHUS B MPUPOJE, KPUCTALIBI B MPHUPOJIE,
uznyuyenne ConHIla, 3aMep3aHue BOJAOEMOB, MOpCKHE Opu3bl, 00pa3oBaHUE pOCHl, TyMmMaHa, WHEs, CHeEra,
AIEKTPUUECKUE SIBJICHUS B aTMOC(epe, dTEKTPUUECTBO KUBBIX OPraHU3MOB, MArHUTHOE T10J1€ 3eMJTH, Apeiid) MOJI0COB,
pOJIb MATHUTHOTO TOJISL IJI KU3HU Ha 3emile, MOJISIPHOE CUSIHUE, MPU 3TOM TMEPEBOJIUTh MPAKTUYECKYIO 3a/lady B
yueOHYI0, BBIICTISATH CYIIECTBEHHbBIC CBOMCTBA (MpU3HAKK) (PU3HUSCKUX SIBICHUN;

OIMCHIBATh M3yUYCHHBIC CBOMCTBA Tel M (U3NYCCKHE SBJICHHS, MCIOJB3Ys (U3NYECKUE BEIMYHHBI (TeMIepaTypa,
BHYTPEHHSISI SHEPrusl, KOJWYECTBO TEIUIOTHI, yJAElbHAs TEIJIOEMKOCTh BEIIECTBA, YJEJIbHAsl TEIUIOTa IUIaBJIEHUS,
yZAelibHAsl TEIIoTa NapooOpa3oBaHMs, yJelbHas TEIUIOTAa CrOpaHUs TOIUIMBA, KOA(P(QUIMEHT MOJE3HOTO ACHCTBUSA
TEIUIOBOM MAIIIUHBI, OTHOCHUTEJIbHAS BJAXXHOCTb BO3/AyXa, DJJIEKTPUYECKUM 3apsijl, CHJIa TOKa, 3JIEKTPUUECKOE
HAnpsDKEHUE, COMPOTUBIIEHUE TMPOBOJHUKA, YJEITbHOE CONPOTHUBIICHHWE BEIIeCTBA, paboTa U  MOIIHOCTh
SJIEKTPUUECKOTO TOKa), NMPHU OMHUCAHUHM TPABHILHO TPAKTOBATh (PU3UUECKUN CMBICT HCIOJIb3YEMbIX BEIMYHH,
0003HaYEHUS U €IUHUIIBI (PU3NUECKUX BEJIMYNH, HAXOAUTh (POPMYJIbI, CBS3bIBAIOIINE JAaHHYIO (U3UYECKYIO BEIIMUUHY
C APYTUMHU BEJIMYMHAMU, CTPOUTH T'PaPUKU U3YUEHHBIX 3aBUCUMOCTEN (PU3NUECKUX BEJTUYUH;

XapaKkTepu30BaTh CBOMCTBA Tell, GU3UUYECKUE SIBJICHUS U MPOLIECCHI, UCIOb3YSI OCHOBHBIE MOJIOKEHUS MOJIEKYJISIPHO-
KAHETHYECKOW TEOPHUU CTPOCHHS BEIIECTBA, MPUHIIUI CYMEPIO3UIMK TojeH (Ha KaueCTBEHHOM YpPOBHE), 3aKOH
coXpaHeHus 3apsiaa, 3akoH OMa Jyisi ydyacTka uenu, 3akoH Jxoyns—JIeHna, 3aKkoH COXpaHeHUs! SHEPTUH, IPU 3TOM
JaBaTh CJIOBECHYIO (DOPMYTTUPOBKY 3aKOHA U 3alIMChIBATh €T'0 MATEMATHYECKOE BHIPAKEHUE;

OOBSICHATh  (DU3UUYECKHE TPOILEeCChl W CBOMCTBA TeJl, B TOM 4YHCJAE€ M B KOHTEKCT€ CHUTyallul
MPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BBISBIATh MPUUYMHHOCIICICTBCHHBIC CBSI3U, CTPOUTH OOBSCHEHHE M3 1-2
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JIOTUYECKHUX IIaroB ¢ Omopoil Ha 1-2 W3yYEeHHBIX CBOMCTBA (PU3MUYECKHUX SBICHUH, (U3UYECKUX 3aKOHOB HIIA
3aKOHOMEPHOCTE;

pemaTh pacuéTHBIC 3a71a4i B 2—3 JIEeWCTBUS, UCTIOJIb3Ys 3aKOHBI U (POPMYJIbI, CBS3BIBAIOIINE (PU3HUECKUE BETUUNHBI.
Ha OCHOBE aHaJiM3a yCJIOBHUS 3aJlauM 3alMChIBATh KPATKOE YCJIOBHUE, BBISIBIATH HEJOCTATOK JAHHBIX JJISI PEIICHUS
3a/aud, BBIOWpATh 3aKOHBI U (OPMYJIBI, HEOOXOAMMBbIC i €€ pelieHus, MPOBOAUTH PACUYEThl M CPABHHUBATH
MOJTyYeHHOE 3HAYCHHE (PU3NUECKONU BEIMYMHBI C U3BECTHBIMU JIAHHBIMU;

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOXXHO PEIINTh TMPHU MOMOIIHM (U3HUYECKHX METOOB, HMCIOJB3YsS ONMUCAHUE
UCCIICIOBAHUSI, BBIICIIATh TPOBEPSAEMOE IMPEIANOJIOXKECHUE, OILCHUBATh MPABUIBHOCTh TMOPSAKA IPOBEIACHUS
HCCIIe0BaHU, JIeJaTh BEIBOJIHI;

MIPOBOIMTH OMBITHI IO HAOJIIOICHNIO (DU3UYECKHUX SBICHUHN MM (U3MUSCKUX CBOWCTB TeJ (KalMLISPHBIC SIBICHHS,
3aBUCUMOCTH JaBJCHUS BO3[yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH MPOIECCa OCThIBAHUS M HArpeBaHUs MpPU
U3JYyYCHUH OT IBETAa M3JIydYaroliei (ITOTJIOMIAIONICH) MOBEPXHOCTH, CKOPOCTh HMCIIAPCHHUS BOABI OT TEMIIEPATYypPhI
KUAKOCTA M IUIOIIAAA €€ TIOBEPXHOCTH, OJJICKTPU3AlUs TEJI W B3aUMOJICUCTBUE JJIEKTPUUECKUX 3apsIoOB,
B3aUMOJICMICTBUE ITOCTOSIHHBIX MArHWUTOB, BU3YaJIM3allMsi MArHUTHBIX II0JIEM TMOCTOSHHBIX MAarHUTOB, JIEMCTBUS
MAarHUTHOTO MOJISI HAa MPOBOJAHUK C TOKOM, CBOMCTBA 3JICKTPOMArHUTA, CBOMCTBA AJIEKTPOJIBUTATEIN MOCTOSIHHOTO
TOKa): (OPMYJIMPOBATH MPOBEPSEMbIC MPEINOI0KEHHUS, COOMPATh YCTAHOBKY W3 IMPEII0KEHHOTO 000pYyI0BaHUS,
OTIMCHIBATH XOJI OIBITA U (DOPMYITHPOBATH BHIBOIHI,

BBIMIOJIHATh MPSAMBIC U3MEPEHUSI TEMIIEPATypbl, OTHOCUTEIbHON BJIAXKHOCTH BO3/1yXa, CHJIbI TOKA, HAMPSIKCHUS C
HCIIOJIb30BAHUEM aHAJIOTOBBIX MPUOOPOB U JATYMKOB (PM3UYECKUX BEJIIMUMH, CPAaBHUBATH PE3YJIbTaThl U3MEPEHUH C
Y4ETOM 3aJIaHHOM aOCOIOTHOM MOTPEITHOCTH,

MPOBOAUTH HCCIEIOBAHUE 3aBUCUMOCTH OJHOW (PU3MYECKON BEIUYMUHBI OT JAPYroMl C HMCHOJBb30BAHHEM MPSIMBIX
U3MEPECHHH (3aBUCHMOCTh COIIPOTUBJICHHS IPOBOIHUKA OT €r0 JIMHBI, IIOMIAAN TOTIEPEYHOr0 CCUESHUS U YACTBHOIO
COITPOTHUBIIEHUS BEIIECTBA MPOBOJHUKA, CHIIBI TOKA, UAYIIETO YEPE3 MPOBOJHMK, OT HANPSIKEHHS HA MPOBOJIHUKE,
MCCIICIOBAHKUE TIOCIICIOBATEILHOTO M TMapajliebHOr0 COCAMHEHHH IPOBOAHHMKOB): IIAHUPOBATH HCCIICIOBAHME,
coOMpaTh YCTAHOBKY M BBINOJHATh H3MEPEHUS, CIEays MpeIoKeHHOMY IulaHy, (UKCHPOBATH pe3yJibTaThl
MOJIyYEHHOM 3aBUCUMOCTH B BHJIE€ TAOJIUII U TPAPUKOB, JACJIaTh BHIBOJBI 110 PE3yJIbTaTaM UCCIEIOBAHMS,
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MIPOBOJNTh KOCBEHHBIC HM3MEPCHUS (PU3NYCCKUX BeMMUWH (yIeinbHas TEIUIOEMKOCTh BEIICCTBA, CONPOTHBIICHHE
MPOBOJIHUKA, padOTa ¥ MOITHOCTH JEKTPUUYECKOTO TOKA): TUIAHUPOBATH U3MEPEHHS, COOMPATH IKCIIEPUMEHTATIHHYIO
YCTaHOBKY, CJIEys MPEJIO)KEHHON MHCTPYKIIMH, U BBIYUCIISATH 3HAYECHUE BEJIUUYHUHBI;

coOJI0/1aTh MpaBuiia TEXHUKHU 0€30MMaCHOCTH TP paboTe ¢ 1abopaTOPHBIM 000PYJOBAHUEM,

XapaKTepUu30BaTh MPUHIIUIIBI IEUCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUYECKUX YCTPONCTB C OMOPOM HA X OMUCAHUS
(B TOM umcie: cuCTeMa OTOIUICHHUS JIOMOB, TUTPOMETpP, MapoBas TypOWHA, aMIEpMETP, BOJIBTMETp, CUETYHK
DIIEKTPUYECKOW DJHEPTUH, DIEKTPOOCBETUTEIbHBIE MPHOOPBI, HArpeBaTEIbHBIC AJIEKTPOIPHOOPHI  (IIPUMEPHI),
DJIEKTPUUCCKUE TMPEIOXPAHUTEIN, SJCKTPOMATHHUT, 3JIEKTPOJBHraTeNb IMOCTOSHHOTO TOKA), MCIOJB3ys 3HAHHUS O
CBOMCTBax (U3MUECKUX SABJICHUN U HEOOXOAUMbIC (PU3NYECKHUE 3aKOHOMEPHOCTH;

pacro3HaBaTh MPOCTHIE TEXHUYECKUE YCTPONCTBA U U3MEPUTEIBHBIE MPUOOPHI IO CXEMaM U CXEMaTUYHBIM PUCYHKAM
(KUIKOCTHBI TEPMOMETp, TEPMOC, TCHXPOMETP, THTPOMETP, ABUTATEIb BHYTPEHHETO CrOpaHHs, 3JEKTPOCKOII,
PEOCTaT), COCTABIATh CXEMBbI 3JICKTPUUYCCKHUX IETICH C MTOCIIC0BATEIIbHBIM U MapalIeIbHBIM COSIMHEHUEM 3JIEMCHTOB,
pasnuyasi yCIOBHbIE 0003HAYEHUS DIIEMEHTOB JICKTPUUYECKUX IIeTICH;

IPUBOAUTH MIPUMEpPHI (HAXOIUTh HHPOPMAIIHIO O MPUMEpPax) MPAKTHYSCKOTO MCIOJIb30BaHMsl (U3NICCKUX 3HAHUI B
MOBCEHEBHOM JKM3HM JUIsl oOecrieyeHus: Oe30MacHOCTH MpH OOpallleHHd ¢ OpudopaMu U TEXHUYECKUMU
YCTPOWCTBAMH, COXPAHEHHUS 310POBBS U COOJIOICHUS HOPM 3KOJIOTMYECKOTO MOBEJICHUS B OKpYKaroUel cpee;
OCYIIECTBIISATh MOUCK UHPOpMannK (PU3NIECKOTO cojiep:kanus B IHTepHETE, Ha OCHOBE UMEIOIIUXCS 3HAHUHN U Ty TEM
CpaBHEHUS JIOTIOJHUTEIBHBIX HICTOYHUKOB BBIICIATh MHPOPMAIIUIO, KOTOPAs SIBISETCS MPOTHBOPEUYNBON UITU MOKET
OBITh HEJJOCTOBEPHOI;

MCIIOJIb30BaTh MPU BBIMOJIHEHUM YYEOHBIX 3aJaHUN HAYYHO-TOMYJSIPHYIO JUTEpaTypy (PU3NYECKOro cojaepkaHus,
CIIpaBOYHbBIE MaTepHUabl, pecypchl ceTh MIHTepHeT, BnaieTh npuéMaMyu KOHCIIEKTUPOBAHUS TEKCTA, MPeoOpa3oBaHus
uH(pOpMau U3 OJHON 3HAKOBON CHCTEMBI B JIPYTYIO;

co37aBaTh COOCTBEHHBIC NMUCHMEHHBIE W KpPATKUE YCTHBIE COOOIIeHUs, 00001as uHGOpMAIMIO0 W3 HECKOIBKUX
UCTOYHUKOB (DU3UYECKOTO COAEpKaHUS, B TOM YHCIE MyOJIMYHO MPEACTaBIATh PE3yNbTaTbl NMPOEKTHOM WU
UCCJIEIOBATENLCKON JIEATENIbHOCTH, MPU 3TOM T'PAMOTHO HCIIOJIb30BaTh W3YyUYEHHBIN MOHSATUWHBIN ammapaT Kypca
(bU3HKH, COTPOBOXKIATH BBHICTYTUICHUE MTPE3CHTAIINEH;
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MIPH BBIMOJTHEHUH YICOHBIX MPOEKTOB M UCCIICOBAHNN (PU3HMUECKUX TTPOIIECCOB PACTIPEICIATh O0SI3aHHOCTH B TPYTITIE
B COOTBETCTBUU C ITOCTABJICHHBIMU 33J1a4aMU, CICAUThH 32 BBIIIOJHEHUEM IUJIaHA ACUCTBUM U KOPPEKTUPOBATH €TO0,
aZIcKBaTHO OLIGHUBAaTh COOCTBEHHBIM BKJIAJl B JEATEIBHOCTh TPYIIbI, BBICTPAUBAaTh KOMMYHHKATUBHOE
B3aMMOJICUCTBHE, MPOSBIISS TOTOBHOCTh pa3peliaTb KOHPIUKTHI.

K xoniy oOyuenus B 9 ki1acce mpeIMeTHBIC PE3yIbTaThl HA 0230BOM YPOBHE JOJKHBI OTpakaTh CHOPMHUPOBAHHOCTD Y
oOy4Jaroumxcsi yMEHUM:

HCIIOJB30BaTh NOHATHSA. CHUCTEMA OTCUETA, MATEpPUAJIbHAS TOYKA, TPACKTOPHUSA, OTHOCUTEIBHOCTH MEXAHUYECKOIO
nBkeHus1, nedopmarus (ympyrasi, IUIacCTHYECKas), TPEHUE, LEHTPOCTPEMHUTEIbHOE YCKOPEHHE, HEBECOMOCTh H
HEePErpy3KH, LHEHTP TAKECTH, aOCOIIOTHO TBEPIOE TEIIO, LIEHTP TAKECTH TBEPJOrO Tella, PABHOBECHE, MEXAaHUUECKHE
KOJIeOaHUsI U BOJIHBI, 3BYK, HHPPa3BYK U YJIbTPa3BYK, JJIIEKTPOMAarHUTHBIE BOJIHBI, IIKAJIa 3JIEKTPOMAarHUTHBIX BOJIH,
CBET, OJM30PYKOCTh U JATIbHO30PKOCTh, CIIEKTPhl UCIYCKAaHUS M IMOIVIOUIEHUs, albda, OeTa- U raMmma-u3irydeHus,
U30TOIIBI, sIZICpHAst DHEPIETHKA;

pa3nuyaTh SBJICHHS (PAaBHOMEPHOE M HEPaBHOMEPHOE MPSIMOJIMHEHHOE ABIKCHUE, PABHOYCKOPEHHOE MPSIMOTMHEIHOE
IBUKEHHE, CBOOOJIHOE MaJCHUE TEJl, PABHOMEPHOE JIBUKEHUE MO OKPYKHOCTH, B3aUMOJEHCTBHUE Tell, pEaKTUBHOE
IBIDKEHUE, KoJieOaTenbHOE ABIKEHUE (3aTyXaroIINe U BBIHYKICHHBIC KOJICOAaHNUs), pe30HAHC, BOJTHOBOE JBIKEHHUE,
OTPAKEHHUE 3BYKA, NPSIMOJMHENHOE PACIPOCTPAHEHUE, OTPAXKEHHUE WU IPEIOMIIEHHE CBETA, ITOJHOE BHYTPEHHEE
OTpaXCHHE CBETA, pa3joXKeHHe OeNoro cBeTa B CHEKTP U CIIOXKEHHE CHEKTPAJIbHBIX I[BETOB, AMCIIEPCHUS CBETA,
€CTECTBEHHAs PAIMOAKTUBHOCTh, BOSHUKHOBEHHE JIMHEHYATOTO CIIEKTPA U3JTYYCHHsI) TI0 OTMMCAHHIO UX XapaKTEPHBIX
CBOMCTB M Ha OCHOBE ONBITOB, IEMOHCTPUPYIOUIUX TaHHOE (PU3UUECKOE SBJICHUE;

pacro3HaBaTh MPOSBICHUE W3YYCHHBIX (U3MYCCKUX SIBICHUA B OKpYXaromleM Mupe (B TOM 4ucie (QU3HUYECKUE
SABJIEHUS B MPUPOJIE. NPWIMBBI U OTJIMBBI, ABMKEHHE TuIaHET COJIHEUHOU CHCTEMBI, PEAKTUBHOE JABUKEHHUE KUBBIX
OPraHU3MOB, BOCIPHUATHE 3BYKOB JKMBOTHBIMH, 3EMJIETPSICEHUE, CEHCMHMYECKHE BOJIHBI, IIyHAMH, JXO, LBETA Tel,
ONTUYECKUE SIBJICHUS B NPUPOAE, OMOJOTMYECcKOe AEHCTBHE BHJIMMOTO, YJIbTPapUOIETOBOIO M PEHTTE€HOBCKOTO
U3ITyYEeHUM, €CTEeCTBEHHbIH paJuOaKTUBHBbIA (OH, KOCMHUYECKHE JIy4H, PaJAHMOAKTUBHOE M3IyUYEHUE MNPUPOJHBIX
MHUHEPAJIOB, JICHCTBHE PAJMOAKTHBHBIX M3JyYCHHI HA OPTaHU3M YEJIOBEKa), IPH STOM MEPEBOJAUTH MPAKTUYCCKYIO
3aj71a4y B Y4eOHYIO, BBIICISATh CYIIECTBEHHBIC CBOMCTBA (MPU3HAKH) (DU3UUCCKUX SBIICHHI;
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OIMCHIBATh W3YYCHHBIC CBOWCTBA TeNl W (DU3MUCCKHE SIBJICHUS, WCIOJB3Yys (PU3MYEeCKHe BEIWYUHBI (CpemHss U
MTHOBEHHAsI CKOPOCTh Tejla IPH HEPAaBHOMEPHOM JBIKCHUH, YCKOPEHHUE, TIEPEMEIICHHE, IMyTh, YIIIOBas CKOPOCTH,
CWJIa TPEHUs, CHJIa YIPYTOCTH, CHJIa TSHKECTH, YCKOPEHUE CBOOOTHOTO TACHMs, BEC TeJa, UMITYJIbC Tella, UMITYJIbC
CWJIBI, MEXaHWUYECKass paboTa U MOIIHOCTh, MOTCHIIMATIbHAS SHEPTUS Tella, MOAHITOrO HaJl TOBEPXHOCTHIO 3EMIIH,
MOTCHITHAbHAS SHEPTHUS CKATON TMPYKWHBI, KHHETUYECKAsh DHEPTHUs, TOJHAS MEXaHWYECKas SHEprus, Mepuoa u
JacToTa KoJeOaHWi, JJIMHA BOJHBI, TPOMKOCTh 3BYKa M BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTeNb MPEITOMICHUS
Cpelibl), TPH ONKMCAHWW IPABUIBHO TPAKTOBATh (DU3UYECKHIA CMBICT HCIOJIB3YEMBIX BEJIUYHMH, O0O3HAUCHUSA W
eIMHULIBI (PU3MYECKUX BEIWYMH, HAXOAUTh (POPMYIIBI, CBS3BIBAIONINE NAHHYIO (DM3MUECKYIO BEIMYUHY C APYTHMH
BEJTMYMHAMU, CTPOUTH TpadUKU N3YUCHHBIX 3aBUCUMOCTEN (PU3NYECKUX BEIUYHH;

XapaKTEPU30BaTh CBOMCTBA TeJ, (M3MUECKUE SBICHUS W MPOIECCHI, UCIIOIB3YS 3aKOH COXPaHEHUS dHEPTHH, 3aKOH
BCEMHPHOTO TSATOTEHUS, IIPUHIINATI CYTIEPIIO3UIIUN CHJT, TIPUHIIUI OTHOCUTEILHOCTH [ anues, 3akousl Hpl0TOHA, 3aK0H
COXpaHEHHUsl UMITYJIbCA, 3aKOHBI OTPAXKEHUS M MPEIOMJICHUSI CBETA, 3aKOHBI COXPAHEHHS 3apsIOBOIO U MacCOBOTO
yucel MPU SIACPHBIX pEaKIUsAX, MPU OSTOM JaBaTh CIOBECHYIO (OPMYJIHMpPOBKY 3aKOHA U 3alUChIBaTh €ro
MaTEMaTUYECKOE BhIPAKEHUE;

OOBSACHATh (U3UYECKHE TPOIECCHl W CBOWCTBA TelI, B TOM YHCIE€ W B KOHTEKCTE CHUTYyaIlui
MPaKTUKOOPUEHTHUPOBAHHOTO XapaKTepa: BBISABIATh MPUIMHHO-CICACTBEHHBIE CBS3H, CTPOUTH OOBSICHEHHE U3 2—3
JIOTUYECKHUX IIIaroB C OMOpON Ha 2—-3 HM3YyYECHHBIX CBOMCTBA (PU3WUYECKHUX SIBICHHUH, (U3HUUYECKUX 3aKOHOB HIIU
3aKOHOMEPHOCTEM;

pemrath pacuérHbie 3aaadd (ONMUparoIMecs Ha CHUCTeMy M3 2—3 ypaBHEHUH), HCIOJIB3YsS 3aKOHBI U (HOPMYIIHI,
CBsI3BIBAIONIVE (M3MYCCKUE BETMYMHBI. HA OCHOBE aHAJIM3a YCIIOBHSI 3aJa9H 3aMChIBATh KPATKOE YCIIOBUE, BBISBIISTH
HEJIOCTAIONINE WJIM W30BITOYHBIC TaHHBIC, BEIOMPATh 3aKOHBI U (hOPMYJIbI, HEOOXOAUMBIC JIJISl PEIICHHUs, TTPOBOINUTH
pacy€Thl U OLICHUBAThH PEATMCTUYHOCTD MOJTYUYEHHOTO 3HAUCHUS (PU3NYECKON BETUUUHBI;

pacro3HaBaTh MPOOJIEMbI, KOTOPbIE MOXXHO PEIINTh MPHU MOMOIIM (U3HUECKHX METOJOB, HCIOJB3YS ONMUCAHUE
UCCJICIOBAHUS, BBIJICTATh IIPOBEPSIEMOE TMPEANONOKCHUE, OICHUBATh TPABWIBHOCTD IOPSAKA IPOBEIACHHUS
UCCJICIOBAHMUS, JIeJaTh BBIBOJIBI, HHTEPIIPETUPOBATH PE3YIbTAaThl HAOIIOICHUI U OTIBITOB,;
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MIPOBOIMTH OIBITHI IO HAOTFOICHUIO (PU3UYECKUX SBJICHUHN WM (PU3HUECKUX CBOMCTB TeJ (M3y4eHHE BTOPOTO 3aKOHA
HrroToHa, 3aKk0HA COXpaHEHUSI SHEPTHH, 3aBUCUMOCTh Meproa KojieOaHUH MPYyKUHHOTO MasiTHUKA OT MacChl Tpy3a U
KECTKOCTHU TPy KHHBI U HE3aBUCUMOCTh OT aMILTUTY/IbI MAJIBIX KOJIeOaHUH, MPSMOJIMHEHHOE pacIIpoCTpaHCHHUE CBETa,
pas3JioeHue OeJIoTo CBEeTa B CIIEKTP, U3YUYCHHE CBOMCTB M300paKECHUS B TUIOCKOM 3€pKalie U CBOMCTB U300paKCHHUS
npeaMeTa B coOOMparomel JTnH3e, HaOI0CHUE CIUIONIHBIX W JTUHEHYATHIX CIIEKTPOB M3JIYUYCHHS): CAMOCTOSITEILHO
coOupaTh yCTaHOBKY U3 H30BITOYHOrO HaboOpa OOOPYIOBaHHWS, OMHUCHIBATH XOJI OMBITA M €T0 PE3yJIbTATHI,
(GbOopMyIUPOBATH BHIBOIHI;

MIPOBOJNUTH MPHU HEOOXOIUMOCTH CEPUIO TIPSIMBIX U3MEPECHHM, ONpeesss CpeiHee 3HAaUCHNE U3MEPSEMON BETHUNHBI
(bokycHOe paccTosiHME COOHUpAroIIeH JIMH3BI), OOOCHOBBIBATH BHIOOp crocoba H3MepeHHUs (M3MEPHUTEIBHOTO
npubopa);

MPOBOJIUTh WCCIICIOBAHWE 3aBUCUMOCTEH (PU3WYECKMX BEIWYHWH C HCIOJIB30BAHUEM TIPSIMBIX H3MEpPEHUN
(3aBHCHMOCTD IIYTH OT BPEMEHH IPH PABHOYCKOPCHHOM JBM)KCHUHU O€3 HavajabHOM CKOPOCTH, Heprojia KojaeOaHuit
MaTEeMaTHYECKOT0 MasTHUKA OT JJIMHBI HUTH, 3aBUCHUMOCTH yTja OTPaXCHHS CBETa OT yrIja MaJACHHUS W YIJa
HPETOMIICHHUS OT YIJa MaJCHHUs): TUIAHUPOBATh UCCIICIOBaHKIE, CAMOCTOSITEIbHO COOMPATh YCTAHOBKY, (PUKCHPOBATH
pe3yabTaThl TOJYYCHHOW 3aBUCUMOCTH (DM3WYECKMX BEIWMYMH B BHJE TAaOJWIl W TpadUKOB, J€JIaTh BBIBOJBI II0
pe3yJibTaTaM HCCIe0BaHus;

HNPOBOJUTh KOCBEHHBIC HM3MEpEHHS (U3NYECKUX BEIMYMH (CPemHSAA CKOpPOCTh M YCKOPEHHE Tejla NpH
PAaBHOYCKOPEHHOM JBW)KEHUH, YCKOPEHHE CBOOOJHOTO TMAaJeHUs], >KECTKOCThb MPYKUHBI, KOIDOUIIMEHT TpEeHUs
CKOJIBKCHUS, MEXaHHUeCcKasi paboTa ¥ MOITHOCTh, YACTOTa U MEPUO KOJeOaHUH MaTEMaTHICCKOTO U TPYKUHHOTO
MasTHUKOB, ONTHYECKass Cuja COOMpAroIICH JIMH3BI, PaJUOAKTHBHBIA (DOH). IUIAHUPOBATH WU3MEPCHHs, COOMpaTh
AKCIIEPUMEHTAJILHYIO YCTAHOBKY M BBINIONHATh HM3MEPEHUsS, CIEeIys NPEIIOKCHHONW WHCTPYKIIUH, BBIYUCIIATH
3HAUYCHHE BEIMYMHBI U aHATTU3UPOBATH MOyYEHHBIE PE3YIIbTAThI C YUETOM 33JJaHHOM MOTPEIIHOCTH U3MEPEHUN;
coO01aTh MpaBuiIa TEXHUKHU 0€30MMacCHOCTH TP paboTe ¢ 1abopaTOpHBIM 000PYIOBAHHUEM,

pas3nuyaTh OCHOBHBIC MPU3HAKHA M3YYCHHBIX (PM3UYCCKUX MOJIEIICH: MaTepraibHas TOYKa, aOCOJIFOTHO TBEPIOE TEIIO,
TOYCYHBIN HCTOYHUK CBETA, JTyd, TOHKAsS JIMH3a, TUTAaHETapHAs MOJIE)Ih aTOMa, HyKJIOHHAsI MOJIE]Ih aTOMHOTO sIJIpa,
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XapaKTEPU30BaTh MPUHIIUAIIBI JEHCTBUS N3YYCHHBIX MPUOOPOB U TEXHUUECKUX YCTPOMCTB C OMOPON HA UX OMHMCAHUS
(B TOM YHCie. CIHUIOMETP, MATYHKH ITOJIOXKCHHSI, PACCTOSHUS W YCKOPCHHS, pakeTa, JXOJOT, OYKH, IEPHUCKOII,
¢oToarnmapar, ONTHYECKUE CBETOBO/IbI, CIIEKTPOCKOII, TO3UMETP, KaMepa BuiibcoHa), HCIIOJIb3ys 3HAHHSI O CBOMCTBAaX
bu3nUecKuX SBJICHUN U HEOOX0UMBbIE PU3NUYECKHE 3aKOHOMEPHOCTH;

HCITOJTH30BaTh CXEMbI U CXEMATUYHBIC PUCYHKH M3YYCHHBIX TEXHHYECKHX YCTPOWCTB, U3MEPUTEIBHBIX MTPUOOPOB U
TEXHOJOTUUYECKUX MPOLIECCOB MPHU PEUICHUU Yy4EOHO-NPAKTUYECKUX 3a7ad, ONTUYECKUE CXEMBI ISl TOCTPOCHHUS
M300paKeHHI B TIIOCKOM 3€pKajie U COOUparoNiei JIMH3E;

IPUBOJUTH MIPUMEpPHI (HAXOIUTh UHPOPMAIIHIO O MPUMEpax) MPAKTHYSCKOTO MCIOJIb30BaHMsl (U3NICCKUX 3HAHUI B
MOBCEHEBHON >KM3HU JUIsl oOecredeHus: O€30MacHOCTH MpuU OOpallleHud ¢ TpudbopaMu U TEXHHUUYECKUMU
YCTPOKCTBAMH, COXPAHEHHUS 310POBbS U COOJIOICHUS HOPM 3KOJIOTMYECKOTO MMOBEJIEHUS B OKpPYKarOUIEH cpee;
OCYILIECTBJISATh TMOUCK HHPopMaruu (uznueckoro cojepxkanus B HHTepHETE, camMOCTOSTEIBHO (OPMYIUPYS
MOMCKOBBIH 3aIIpOC, HAXOUTH IMYTH OMPEICICHUS TOCTOBEPHOCTH MOJIYYeHHOM HH(OPMAITUU HAa OCHOBE UMEIOIIUXCS
3HAHUU U JOTIOJIHUTEIbHBIX HCTOYHUKOB,

UCIIOJI30BaTh MPU BBIOJHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO JUTEPATYpy (DU3UUYECKOTO COJIEPIKAHMS,
CIIpaBOYHBIE MaTepUalibl, pecypchl ceTu MIHTepHeT, BiajeTh NpuéMaMi KOHCTIEKTUPOBAHUS TEKCTA, TPeoOpa30BaHMUs
nH(pOpMaIy U3 OJTHON 3HAKOBOU CUCTEMBI B APYTYIO;

co3/1aBaTh COOCTBEHHbIC MUCHMEHHBIE U YCTHBIE COOOIICHHSI HA OCHOBE MH(MOPMAIIMN U3 HECKOJIBKUX MCTOYHUKOB
(bu3HUecKoro cofepKanus, MyOIUIHO MPEICTABISATH PE3yJIbTAaThl MPOSKTHOM WU UCCIIEIOBATEIBCKOM EeATETbHOCTH,
[IPY 3TOM TPAMOTHO MCIIOJIb30BAaTh U3YUYEHHBIN MOHATUIHBIN anmapaT u3ydaeMmoro paszzena (UMK U COPOBOXKIATh
BBICTYIIJICHUE MPE3EHTALUEH C y4€TOM 0COOCHHOCTEH ayIMTOPUN CBEPCTHUKOB.
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TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC
Kosun4yecTBO 4acoB DJIeKTPOHHBIE
Ne HaumeHoBaHue pa3aesioB H TeM (umdposrie)
Konrpoabnbsie IIpakTHyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoThI
pecypchl
Pa3nen 1. ®u3uka u e€ posib B NO3HAHUHN OKPY:KAKOIIEr0 MUpPa
bubnunoreka LIOK
11 O - 2
MISHA - Hayka © fipupoe https://m.edso00.ru/7f416194
bubnuoreka [{OK
1.2 O 2 1
VISHHCCIHE BETHAMHAE https://m.edso0.ru/7f416194
bubmuoreka [{OK
1.3 E i 2 1
CTECTBEHHOHAYYHBIN METO/I TO3HAHUS https://m.edsoo.ru/7f416194
Utoro no pazneny 6
Pa3nen 2. [lepBoHayanbHbIe CBEI€HHUS 0 CTPOEHHH BelllecTBa
bu6nmoreka LIOK
2.1 C 1
TPOCHIE pettiecta https://m.eds00.ru/7f416194
JIBr>KeHre 1 B3aUMOJICCTBUE YaCTHUII bubnnorexa [JOK
2.2 2 1
BEILIECTBA https://m.edsoo.ru/7f416194
bubnunoreka LIOK
2.3 A 2
TPETATHEIE COCTOARMA BEMECTa https://m.edsoo.ru/7f416194
Utoro mo pazneny 5
Pasznen 3. /IBu:keHne H B3aUMO/IeiicTBHE TeJl
bubnunoreka LIOK
3.1 M 3
CXAMITICCIOT ABIDRCHHC https://m.edsoo.ru/7f416194
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bubnunoreka LIOK

32 Huepuis, macea, I10THOCTS 4 1 https://m.eds00.ru/7f416194
bu6nmoreka LIOK
33 Cua. Brjger cun 14 2 https://m.eds00.ru/7f416194
Hroro mo pazaeny 21
Pa3znen 4. /laBiieHue TBEPABIX TeJl, dKUIAKOCTEH U ra3oB
41 JaBnenue. llepenaua naBiaeHus: TBEpAbIMU 3 bubmmorexa [JOK
' Te€JaMU, )XUIKOCTSIMHU U Ta3aMU https://m.edsoo.ru/7f416194
bubnunoreka LIOK
4.2 Jlapretie XuAKocTA > https://m.edsoo.ru/7f416194
bubnunoreka LIOK
43 Atmochepiioe Lapierie 0 https://m.eds00.ru/7f416194
44 JleficTBHE KUIKOCTHU U Ta3a Ha IOTPYKEHHOE 7 3 bubmmorexa [JOK
' B HUX TEJIO https://m.edso0.ru/7f416194
Uroro o pazaeny 21
Pa3gen 5. PaGora u MoIHOCTB. JHEpPrus
bubmmoteka [IOK
>1 Paora i mowHoCTS 3 ! https://m.edsoo.ru/7f416194
bubmmoreka [IOK
5.2 I1 5 1
POCTRIE MEXAHISMEL https://m.edsoo.ru/7f416194
bu6nmoreka LIOK
5.3 M 4 1
CXAITCCKAA FHEpTHA https://m.edsoo.ru/7f416194
Hroro no paszneny 12
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 12
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8 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHuUe pa3aeioB U TeM ungpoBbIie
Ne n/n P Kontposabubie  IIpakTHueckue (unbp )
NMPorpaMmbIl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Pasznea 1. TenioBble ABJI€HNA
. bubnuorexa [JOK
1.1 CTpoeHue U CBOMCTBA BEIIECTBA 7 httos://m.edsoo.ru/7fA181ce
bu6mmoreka [IOK
1.2 T 21 1 5
CIDIOBRIC HPOHCCChL https://m.edsoo.ru/7f4181ce
Utoro no pazneny 28
Pa3nen 2. DiekTpuyeckue 1 MATHUTHBIE SIBJIEHHS
21 DJIeKTpUYECKHE 3apsiibl. 3apsyKEHHBIE Tella 7 1 bubnuorexa [JOK
' U UX B3aUMOJICHCTBHE https://m.edsoo.ru/7f4181ce
bu6mmoreka [{OK
2.2 IT i i 20 2 7
OCTOIHBIN SHCKIPHHECRHHI TOK https://m.edsoo.ru/7f4181ce
bu6mmoreka [IOK
2.3 M 6 1 1.5
ATHITTHDIC ABTCt https://m.edsoo.ru/7f4181ce
bu6nmoreka [JOK
24 4
IICKTPOMATHHTHAS HH YKL https://m.edsoo.ru/7f4181ce
Hroro no paszneny 37
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 145
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9 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HanMmeHoBaHHe pa3aeiioB H TeM nudpoBLIe
Ne n/n P Kontposabubie  IIpakTHueckue (unbp )
MPOrpamMmbl Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcebi
Pasznea 1. Mexannuyeckue siBJIeHUHA
MexaHUYeCKOE ABHKCHUE U CIIOCOOBI €ro bu6mmoreka [IOK
1.1 10 1
ONMCaHus https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
1.2 B 7 20 1 3
SAUMOJIHCTBHE Tel https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
1.3 3 10 3
AKOHBL COXpaHCHHA https://m.edsoo.ru/7f41a4a6
Wroro mo pazneny 40
Paszgen 2. Mexannueckue KoJ1e0aHus U BOJHbI
bu6mmoreka [{OK
2.1 M 7 3
CXAHMIECKHE KOTCOaHHS https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
2.2 M .3 8 1 3
CXQHMHACCKHC BOTHRL. SBYK https://m.edsoo.ru/7f41a4a6
Uroro o pazneny 15

Pasznen 3. BJIEKTPOMaFHI/ITHOC I10JI€ U JIEKTPOMArHUTHBIC BOJIHBI

31 DJIEKTPOMArHuTHOE MOJIE U 6 9 bubnuoreka [JOK
' JJEKTPOMArHUTHBIE BOJIHBI https://m.edsoo.ru/7f41a4a6
Hroro mo pazneny 6

Pasznen 4. CBeToBbBI€ SIBJICHUS
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4.1 3aKOHBI pacIpOCTPAHEHHUS CBETA 6 2 bubmoreia OK
' pacHpoctp https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
4.2 JIuH3eI 1 onTHYECcKUE TPHOOPHI 6 3 httos://m.edsoo.ru/7fA1a4a6
bu6mmoreka [JOK
4.3 Pa3nosxenue 6enoro ceeTa B CEKTP 3 2 https://m.edsoo.ru/7f41ada6
Hroro mo pazaeny 15
Paznen 5. KBaHTOBBIE SIBJI€HUS
bubmuoreka [JOK
5.1 Hcmyckanue u norsomieHue CBeTa aroMoOM 4 1 https://m.edsoo.ru/7f41a4a6
bubmuoreka [JOK
2 1
> CTpOCHIE ATOMHOTO A1pa 6 https://m.edsoo.ru/7f41a4a6
bu6mmoreka [IOK
. A 7 1
53 FICPHBIC peaKtitt https://m.edsoo.ru/7f41a4a6
Hroro no pazneny 17
Pa3gen 6. IToBTopuTe1bHO-00001IaI01IIMIT MOYJIbL
6.1 [ToBTOpeHMe 1 0000IIIEHNE COAEPIKAHUS 9 9 bu6nmoreka [JOK
' Kypca (usuku 3a 7-9 kiacc https://m.edsoo.ru/7f41a4a6
Utoro no pazneny 9
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 102 27

40


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

IHOYPOYHOE IIVTAHUPOBAHUE
7 KIIACC

Ne
n/n

Tema ypoka

Koan4gecTBo 4acoB

Bcero

KoHTpoJibHbIE
padoThI

IIpakTHyeckue
padoThI

Jara
U3ydeHusl

JIeKTPOHHBbIE
uudponbie
oOpa3oBaTe/ibHbIE

pecypchbl

®du3uka — Hayka 0 IpUpOJE.
SABnenns npupoasl. dusndeckue
SIBJICHUS

MexaHu4yecKHe, TCIIOBLIC,
QJICKTPHUYCCKUC, MAI'HUTHBLIC,
CBCTOBBIC, 3BYKOBBLIC SIBJICHUS

duznyeckre BETUIUHBI U UX
HU3MCPCHUC

Ypok-uccnenosanue "M3mepenue
TeMIepaTyphl IPU TTOMOIIH
KHUJIKOCTHOTO TEPMOMETpA U
JaT4YNKA TEMIEPATYPHI

Kax ¢usuka u qpyrue ecTeCTBEeHHbIE
HAayKHU U3Y4YarOT IPUPOY.
EcrecTBeHHOHAYUYHBI METO]T
no3Hanus. Onucanue GU3NIECKuX
SIBJICHUH C TIOMOIILIO0 MOJeTei

bu6nunoreka LIOK

https://m.edsoo.ru/ff09f72a

Ypok-uccnenosanmne "[Ipoepka
TMIOTE3bI. 1aJbHOCTh IT0JIETA
[IapuKa, MymeHHOTo
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TOPU30HTAIILHO, TEM OOJIbIIE, YeM
OoJIbIIIe BBICOTA ITyCKa'

Crtpoenue BemiecTBa. ONBITHI,

bu6nmoreka LIOK

7 OKa3BIBAIOIINE TUCKPETHOE
A HHe JHCKD https://m.edsoo.ru/ff09fe0a
CTPOEHHUE BEIlleCTBa
8 JIBU>KeHHEe YacTHI] BELIECTBA bubmmorexa [OK
1 Be https://m.edsoo.ru/ff0a013e
Ypok-uccnenoanue «OIbITHI 11O
9 HAOJIOIEHUIO TEILIOBOIO
paCIIUPEHHUSI Ta30BY»
10 ArperaTHble COCTOSIHUS BEIIIECTBA
B3anmMocBs3bp MexX 1y cBOMCTBAMU
BEIIECTB B Pa3HBIX arperaTHbhIX
1 COCTOSIHUSIX U UX bubnunoreka LIOK
ATOMHOMOJIEKYJISIPHBIM CTPOCHHUEM. https://m.edsoo.ru/ff0a0378
Oco0eHHOCTH arperaTHbIX
COCTOSIHUM BOJBI
MexaHndeckoe IBMKEHHE.
12 PaBHOMEpHOE U HEPABHOMEPHOE bubmmorexa [TOK
p p p https://m.edsoo.ru/ff0a05c6
IBIKEHHUE
bubmmoreka [IOK
13 Ckopoctb. EAVHUIEI CKOPOCTH
p A H p https://m.edsoo.ru/ff0a079c
14 Pacuer nyTH ¥ BpeMeHH ABUKECHUS bubmmorexa TIOK
y p https://m.edsoo.ru/ff0a0ae4
HNueprust. 3aK0H HHEPIIHH.
P . P bubnuotexa [JOK
15 B3aumopeiicTBue Ten Kak MpuurnHa

HU3MCHCHUS CKOPOCTU ABUKCHUS TCII

https://m.edsoo.ru/ff0a0cl10
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IInotHOCTE BemecTBa. PacueT macchl

bubnunoreka LIOK

16
1 00bEMa Teja 110 €ro INIOTHOCTH https://m.edsoo.ru/ff0a0fee
Jlaboparopnas pabota
17 «OrnpezneneHue MIOTHOCTH TBEPIOTO
TEIa»
18 Pemenne 3agay mo teme bubnuoreka [{OK
"[lnoTHOCTH BerecTna” https://m.edsoo.ru/ff0al23c
Cuia KaK XapaKTepHUCTHKA
19 B3auMoaencTeug ten. Cuna
ynpyrocTi. 3akoH ['yka
Jlaboparopuas pabora «/3ydcHne
20 3aBUCHMOCTH PACTSIKCHUS
(medopmarnuu) npy>KUHBI OT
MPUIIOKEHHON CHITBI»
21 SBnenne taroreHusa. Cuia TIKECTH
CBsi3b M@Ky CUIION TSKECTH U
22 Maccoi Tena. Bec tema. Pemenne bubnmorexa [IOK
e ' . https://m.edsoo.ru/ff0a1778
3aa4 1o tTeMe "Cuia TsHKeCcTH
Cuna TsDKeCTH Ha IPYTUX TUTAHeTax.
23 dusnyeckue XxapakKTepPUCTUKH bubmmorexa [TOK
p p https://m.edsoo.ru/ff0a1502
IUTAHET
bubmmoteka IIOK
24 Usmepenne cui. JluHaMoMeT
p A p https://m.edsoo.ru/ff0al8cc
but6mmoreka [IOK
25 Bec tena. HeBecoMocTh
https://m.edsoo.ru/ff0al778
CrnoxxeHue OBYX CHUII, HAIIPABIEHHBIX
. Y . P bubnuotexa [JOK
26 10 OJTHOM TPSIMOM.

PaBHOpelicTBYIOIIIAsA CHIT

https://m.edsoo.ru/ff0ala70

43


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
https://m.edsoo.ru/ff0a1a70

27

Pemrenue 3agad mo reMme
"PaBHoaeicTByOIIasA CUIT

28

29

30

31

TpeHue CKOJIbKEHUs U TPEHUE
1oKos1. TpeHue B Ipupoze u
TEXHUKE

JlaGopaTopHas paborta «3yuenue
3aBUCHUMOCTH CHJIbI TPEHUS
CKOJIBKCHHUS OT CHJIBI JaBJICHUS U
XapakTepa CONpPUKACAIOIIUXCSI
IIOBEPXHOCTEN»

Pemrenue 3amau Ha onpenencHue
PaBHOJEHCTBYIOLIEH CUIIbI

Pemenue 3amau mo remam: «Bec
tena», «['padhuueckoe n3o0pakeHrE
crr», «CHuien»,
«PaBHOEUCTBYIOIIAs CHID»

bu6nmoreka LIOK
https://m.edsoo.ru/ff0alb9c

bu6nmoreka LIOK
https://m.edsoo.ru/ff0alcc8

bubnunoreka LIOK
https://m.edsoo.ru/ff0alde0

32

33

KontposnbHas paboTa no reMam:
«MexaHHYeCcKOoe JBUKEHUE»,
«Macca, mIoTHOCTH», «Bec Tena»,
«I'paduueckoe n3o0pakeHne CUID»,
«Cunpm»

JaBnenue. CriocoObl yMEHbILIEHUS U
YBEJIUYEHUS J1aBICHUs

bubmmoreka [IOK
https://m.edsoo.ru/ff0a20a6

34

JlaBrieHue ra3a. 3aBHCUMOCTD
JaBJIEHUS Ta3a oT 00bhEMA,
TeMIIEpaTypsl

bubnunoreka LIOK
https://m.edsoo.ru/ff0a2376
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[Tepenaua naBiieHus: TBEPABIMU

35 TeJIaMU, )KUIKOCTSIMHU U Ta3aMHu bubmorexa HOK
) KA ' https://m.edsoo.ru/ff0a25b0
3akoH Ilackans
JlaBiieHUE B KUIKOCTH U Tase,
36 BBI3BAHHOE JEHCTBUEM CUIIBI buGnuorexa [IOK
https://m.edsoo.ru/ff0a2718
TOKECTH
37 Pemenne 3agau mo teme «JlaBieHue bubnuoreka [{OK
B )KMIKOCTH U rase. 3axoH Ilackamsa» https://m.edsoo.ru/ff0a2826
bubnuoreka [{OK
38 §]
Coobmarommecs cocy sl https://m.edsoo.ru/ff0a2970
39 I'mapasinuueckuii mpecc bubnnorexa [IOK
AP p https://m.edsoo.ru/ff0a3136
40 Maunowmetpsl. [TopuineBoi
JKHUKOCTHEIM HACOC
Atmocdepa 3emmu. [Ipudannbl
CYIIIECTBOBAHUS BO3IYIIHOHN
41 036”:)10111(1/1 SemMitn 3;B};ICI/IMOCTL bubnnorexa [IOK
' https://m.edsoo.ru/ff0a2b5a
aTMoc(hepHOTro JaBICHUS OT BBICOTHI
HaJl ypOBHEM MODsI
42 Bec Boznyxa. AtmocepHoe bubmmorexa [JOK
JIaBJIEHHE https://m.edsoo.ru/ff0a2b5a
43 N3mepenue armocdepHoro bubnuoreka [{OK
nasienus. OneiT Toppuuemiu https://m.edsoo.ru/ff0a2da8
3aBUCHUMOCTB aTMOC(epHOTO
44 aBJICHUS OT BBLICOTHI HA, OBHEM bubnnorexa [IOK
a AP https://m.edsoo.ru/ff0a2fc4
MODpst
45 Bbapomerp-anepoua. AtmocdepHoe bu6muoreka [JOK

AABJICHUC HA PAa3JIMYHBIX BBICOTAX

https://m.edsoo.ru/ff0a2fc4
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Pemenue 3agay mo reme

46 "AtmocdepHoe narieHue"
JlelicTBue ®UJIKOCTH U ra3a HA
47 IIOTPY>KEHHOE B HUX TEJIO. bubnmorexa LIOK
https://m.edsoo.ru/ff0a3276
ApxumeznoBa cuiia
JlaGopaTopHas pabota
48 «OrnpeneneHre BITAIKABAIOICH bub6nmoreka LIOK
CHUJIbI, IEVCTBYIOIIEH Ha TENO, https://m.edsoo.ru/ff0a33fc
MOTPYKEHHOE B KHUJIKOCTH»
Jlaboparopnas paboTa 1mo Teme
«MccnenoBanne 3aBUCHMOCTH Beca
49 Tejia B BOAE OT 00bEMa Bubmiorexa OK
. https://m.edsoo.ru/ff0a3514
MOTPY)KEHHOU B KUAKOCTh YaCTH
Tena»
bubnuoreka [{OK
50 llnaparite rex https://m.edsoo.ru/ff0a3a96
JlaGopaTopHnas pabora
"KoncTpynpoBanue apeoMeTpa Win
51 KOHCTPYUPOBAHHE JIOJAKU U
OIpeIeIIeHNE €€
rpy30H0AbEMHOCTH'
Pemenwue 3ana4 mo Temam:
59 «[ImaBaHue Cyq0B. bubmuoreka [JOK
Bo3znyxomnaBanue», «Jlapienue https://m.edsoo.ru/ff0a3654
TBEPABIX TEJ, XKUJIKOCTEH U Ta30B»
53 Mexanndeckas pabora bubmmorexa [JOK

https://m.edsoo.ru/ff0a3f82
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54

55

Mountgocts. EquHuNEI MOIITHOCTH

Ypok-uccnenosanue "'Pacuér
MOIIHOCTH, Pa3BUBaEeMOM MpU
noxbEMe 110 jJectHure”

bubnunoreka LIOK

https://m.edsoo.ru/ff0a3f82

56

[IpocTteie MexaHu3Mbl. Poryar.
PaBHOBecue cuit Ha peryare

57

KontposbHas paboTa nmo teme
«JlaBneHue TBEPABIX TEN,
JKUIKOCTEN U Ta30B» [
Bcepoccuiickas npoepodHas
paborta

58

PesepBHblii ypok. Pabota c
TEKCTaMHM 110 TeMe «JlaBiieHue
TBEP/IBIX TEJI, KHUIKOCTEH U ra3oB» /
Bcepocculickas npoBepoyHas
paborta

bubnuoreka [{OK

https://m.edsoo.ru/ffOa4ffe

59

Prryaru B TexHuke, ObITY U IPUPO/IE.

JlabopartopHnast pabota
«HccnenoBanue yCIOBH
pPaBHOBECHSI phIyara»

0.5

bubnunoreka LIOK

https://m.edsoo.ru/ff0a478e

60

61

Pemenue 3amay o Teme «Y CIIOBUSA
paBHOBECHS pblyara»

KoaddutmenT noneznoro neicTBust
Mexanusma. Jlabopatopnast pabota
«M3mepenne KII/] HaknoHHOM
TUIOCKOCTH»

0.5

bubnmoreka LIOK

https://m.edsoo.ru/ff0a48a6
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62

Pemenne 3amaud no reme 'Padora,
MomHocTh, KIT/I"

bubnunoreka LIOK

https://m.edsoo.ru/ff0a4c48

63

64

65

66

Mexanuyeckast SJHEprusi.
Kunernueckas 1 noTeHIMaIbHAS
SHEprus

3aKOH COXpPaHECHUSI MEXaHUYECKOU
SHEPTrUH

YPpOoK-3KCIIEpUMEHT 10 TEME
"DKCIIepUMEHTAIILHOE OIPEICIICHHE
H3MEHEHHUSI KNHETUYECKOH U
MMOTEHIIMATIBLHOM SHEPTUU MPH
CKaTBIBAaHMH TeJIa 10 HAKJIOHHOM
IUIOCKOCTH'

KontposbHas paboTa nmo teme
«PaboTa 1 MOIIIHOCTh. DHEPTHUS»

bu6nmoreka LIOK

https://m.edsoo.ru/ff0a4252

bub6nmoreka LIOK

https://m.edsoo.ru/ff0a4360

67

PesepsHbiit ypok. Pabora ¢
TEKCTaMH I10 TeMme "MexaHn4ecKkoe
IBIKeHne"

bubmmoteka IIOK

https://m.edsoo.ru/ff0ad4ee6

68

PesepsHbiit ypok. Pabora ¢
TeKcTaMmu 110 Teme "'Pabora.
MomHocTh. DHeprus'

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

12
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8 KJIACC

Kosmn4yecTBO 4acoB DJIeKTPOHHBbIE
o
Jrj;n Tewa ypoxa Bcero Kontpoaenpie  Ipakriieckue il:;:eﬂﬂﬂ :)Ig;)l:l[::)l;:fenbnme
padoThI padoThI pecypent

OCHOBHBIE TIOJ0XKEHUS

1 MOJIEKYJIIPHO-KUHETUYECKON 1 bubnuoreka [IOK
TEOPUHU U UX OIBITHBIE https://m.edsoo.ru/ff0a5256
MOJITBEP K ICHUS

2 Macca u pa3Mep aToOMOB U MOJIEKYJI 1
Monenn TBEpAOTO, KUIKOTO U

3 ra3cl>[o6pa3HOI;I(i COCTO?III{II/If/'I 1 bubmorexa HOK

https://m.edsoo.ru/ff0a540e

BEIIECTBA
OO®bsicHeHHE CBOICTB TBEPAOTO,
JKUJIKOTO U Ta3000pa3HOTO

4 COCTOSTHUH BEIIeCTBAa HA OCHOBE 1
ITOJIOKEHUN MOJIEKYJISIPHO-
KMHETUYECKOU TEOpUHU

5 Kpucrannuueckue u amopdusie 1 bubmuoreka [JOK
Tena https://m.edsoo.ru/ff0a5800

5 CMaunBaHue ¥ KanWIISAPHOCTD. 1 bubnnorexa [JOK
IToBEpXHOCTHOE HATSKEHUE https://m.edsoo.ru/ff0a5530

7 TemoBoe paclIupeHHe U CKaTue 1 bubnmorexa LHOK

https://m.edsoo.ru/ff0a5a26

Temneparypa. CBs3b TeMneparypsl

8 CO CKOPOCTBIO TEIUIOBOTO JIBHKEHUS 1

YaCTHI[
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9 Buytpennsist sneprust. Criocoobt Bu6muoreka [JOK
W3MEHEHUS BHYTPEHHEN YHEPTUHI https://m.edsoo.ru/ff0a5c60
bubnunoreka LIOK
10 Byt Temontepe i https://m.edsoo.ru/ff0a6412
Ypoxk-koupepenuus "Tlpaktrueckoe
1 HCIIOJIb30BAHUE TCIUIOBEIX CBOMCTB bubnunoreka LIOK
BEILIECTB U MATEPHUAJIOB B LIEIIAX https://m.edsoo.ru/ff0a65c0
SHEProcOePeIKCHHS
12 KonunuecTBo TemnoTsl. Y aenbHas bubnuoreka [{OK
TEIJIOEMKOCTh https://m.edsoo.ru/ff0a6976
YpaBHeHHEe TEIIOBOTrO OanaHca.
13 TennooOMeH U TEIIOBOE bubmorexa HOK
https://m.edsoo.ru/ff0a7088
paBHOBecHE
JlaGopaTtopHnas pabota
14 "UccnenoBanue siBICHUS bubnunoreka LIOK
TeriooOMeHa Py CMEITUBAaHUT https://m.edsoo.ru/ff0a6a98
XOJIOJTHOM U TOpsiYeid BOABI'
Pacuer kommuecTBa TEIOTHI,
15 HEOOXO0IUMOTO JJIsl HATPEBAHUS
TeNa U BBIAETSIEMOTO UM TIPH
OXJIQKICHUU
JlaGopaTtopHnast pabota
16 "OmnpeneneHue yaeIbHON bubmorexa LHOK
N https://m.edsoo.ru/ff0a6bb0
TEIIOEMKOCTH BEIIEeCTBA
17 DHeprus TormBa. Y IeabHas bubmmoreka [JOK

TCIJIOTA CTOpaHUA

https://m.edsoo.ru/ff0a7b5a
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[InaBieHue u oTBEpACBaHUE

18 KPUCTAJUTMYECKUX TeJl. Y AeIbHAs bubmmorexa [JOK
P A https://m.edsoo.ru/ff0a71d2
TEIUI0Ta IJIABJICHUS
JlaboparopHnas pabota
19 "On E;[eniﬂne p):[enbﬂoﬁ TEIUIOTHI bubmmorexa [JOK
P y https://m.edsoo.ru/ff0a72fe
IJIaBJICHUS JIbAa
20 [TapooGpa3oBaHue U KOHECHCAIIUS. bubnnorexa [JOK
Hcnapenne https://m.edsoo.ru/ff0a740c
Kunenue. Y nenpHas temnora
napooOpa3oBaHUs U KOHICHCAIIIH.
21 3aBUCUMOCTb TeMIIEpaTypbl bubmorexa HOK
patyp https://m.edsoo.ru/ff0a786¢c
KHUIICHUS OT aTMOC(HEPHOTO
JTaBJICHUS
Brnaxnocts Bozayxa. JJaboparopnas
99 pabota "Onpenenenue bubnnorexa [JOK
OTHOCUTEJIbHOW BIIAXKHOCTH https://m.edsoo.ru/ff0a7628
BO3IyXa"
93 Pewienue 3a1au Ha onpeneneHue
BJIQXKHOCTH BO3/1yXa
[TpuHIHIBEI PAOOTHI TETUIOBBIX
24 nsurateneif. [lapoBas TypOuHa.
JlBuratens BHyTPEHHETO CTOPAHUS
KII/I TertoBoro aBuraTess.
25 TennoBbie ABUTATENH U 3aIUTA bubmmorexa [JOK
N https://m.edsoo.ru/ff0a7c7c
OKPY’KAIOMICH CpeIbl
26 3aK0H COXpaHEeHHsI U MTPEBPALICHUS

SHCPTHHU B TCIJIOBBIX IMPOIECCAX
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[ToaroroBka K KOHTPOJILHOU padoTe
o TeMe ""TeIuIoBbIE ABJICHUS.

bubnunoreka LIOK

2t N3MeHeHune arperaTHbIX COCTOSIHUI https://m.edsoo.ru/ff0a83f2
BemecTsa’
KonTtponpHas pabota o teme
28 "Temnosele siBieHus. Mzmenenue bubmmorexa [JOK
. N https://m.edsoo.ru/ff0a86ae
arperaTtHbIX COCTOSTHUI BellecTBa
29 DnekTpuzanus Tei. JIBa poxa
AIIEKTPUYECKUX 3apsI0B
Ypok-uccienoBanue
30 "OnekTpuzanus Ten1 UHAYKIHEeH u
IIPU COMPUKOCHOBEHHUH '
31 BzaumopeiicTBue 3apsiyKEHHBIX TE. bubnunoreka LIOK
3akoH Kynona https://m.edsoo.ru/ff0a87e4
DIIEKTPUUYECKOE TTOJIE.
39 HanpsskeHHOCTB AJIEKTPUYECKOro bubnnorexa [JOK
nonst. [IpuHIMN cynepno3uiuu https://m.edsoo.ru/ff0a8a0a
INEKTPUUYECKUX MOJIEH
Hocurenu s5ekTpuyeckux 3apsioB.
33 DOnemenTapHbIi 3apsia. CTpoeHne
aToMa
34 [TpOBOAHMKY M TUAIEKTPUKH. 3aKOH bubmuoreka [JOK
COXPAHEHUS JIEKTPUUYECKOTO 3apsia https://m.edsoo.ru/ff0a8ef6
35 Pewienne 3ana4 Ha npUMEHEHUE bu6muoreka [JOK
CBOMCTB JJIEKTPUYECKUX 3aps10B https://m.edsoo.ru/ff0a90cc
DJIEKTPUYECKUH TOK, YCIOBUS €TI0
bubnunoreka LIOK
36 cymecTBoBaHUS. MIcTOUHUKHI

QJICKTPHUICCKOI'0 TOKa

https://m.edsoo.ru/ff0a95a4
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bubnunoreka LIOK

37 EHUCTBUS JICKTPUIECKOIO TOKA
A P https://m.eds00.ru/ff0a96b2
Ypok-uccienoBanue "Jleiictue

38 AJIEKTPUYECKOTO TTOJISI Ha 1
MIPOBOJIHUKH M TUDJICKTPUKH

39 DIIEKTPUUYECKHUI TOK B METaJIaX, bubmmorexa [JOK
JKHIKOCTSIX U ra3ax https://m.edsoo.ru/ff0a9838

40 DJeKTpuyecKas 1enb u e
COCTaBHBIE YaCTH
Cuna Toka. JlaboparopHas pabora

41 "U3mepenue u eI; Jmp OBagI/Ie CHJIBI 0.5 bubmorexa HOK

1°p peryimp ' https://m.eds00.ru/ff0agbd6
TOKa
DNeKTpUUecKoe HalpsKEHHE.

42 Boast™merp. JIabopaTtopHas pabota 05 bubmmorexa [JOK
"N3mepenue u peryaupoBaHue ' https://m.edsoo.ru/ff0a9el14
HanpsoKeHus"

ConpoTuBieHne MPOBOJHHKA.
43 VY eiapHoe CONMPOTHBIICHUE bubmorera [JOK
P https://m.edsoo.ru/ff0aa738
BEIIlECTBA
JlaGopaTtopHnast pabota
"3aBUCUMOCTD AJIEKTPUIYECKOTO
44 CONPOTUBJICHUS IIPOBOJHUKA OT €T0 1 bubmorexa HOK
p poBO https://m.edsoo.ru/ff0aa738
JUTHHBI, TLTOMIAIH ITOTICPEIHOTO
CeueHus U MaTepuana”
3aBHCHUMOCTE CHJIBI TOKA OT
bubnunoreka LIOK
45 HarpsokeHus. 3akoH Oma ayis

y4acTKa Lenu

https://m.edsoo.ru/ff0aad4a
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JlaboparopHnas pabota
"HccnenoBanue 3aBUCMOCTH CHITBI

46 TOKQ, U €ro uepes pe3ucTop, oT bubmorexa HOK
» AL pe3p P, https://m.edsoo.ru/ff0aa04e
COTNPOTHUBIICHUS PE3UCTOPA U
HaIpsKEHUs Ha pe3ucrope’”
47 [TocnenoBarensHOE U TAPATUICTHLHOE
COCIMHEHUS ITPOBOTHUKOB
JlabopaTtopHnas pabora "IIpoBepka
48 IIpaBUJIa CIIOKEHUS HAIIPSIKEHUN bubnuoreka [IOK
MIPH MOCIE0BATEIIBHOM https://m.edsoo.ru/ff0aaa58
COEJIMHEHUH JIBYX PE3UCTOPOB"
JlaGopaTtopHas pabora "IIpoBepka
49 IIpaBuJIa I CUJIbI TOKA IIPU bubmuoreka [IOK
MapasuieIbHOM COEUHEHUH https://m.edsoo.ru/ff0aadle
pe3ucTopon”
Pemenue 3a1au Ha MpUMEHEHHE
50 3akoHa OMa 11 pa3iInyHOTO bubnnorexa [IOK
p https://m.edsoo.ru/ff0aaf8a
COCJIMHEHUS TIPOBOTHUKOB
PaboTa 1 MOIITHOCTE
51 3JIEKTPUUECKOT0 TOKA. 3aKOH bubmorexa HOK
P ' https://m.edsoo.ru/ff0ab124
[xoyns-Jlenua
JlaGopaTtopHnast pabota
52 "Onpenenenne padOTh 1 MOITHOCTH bubmorexa HOK
pelt P . - https://m.edsoo.ru/ff0ab3e0
AIIEKTPUIECKOTO TOKA
DIIEKTPUYECKUE LIETIH U
53 MOTPEOUTEH SIEKTPUUECKOM bubmuoreka [IOK

sHepruu B ObITy. KopoTkoe
3aMbIKaHHE

https://m.edsoo.ru/ff0ab660
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[TocTositHHBIE MATHUTBHI, UX
B3aMMOJCICTBHE

55

56

57

58

59

60

VYpok-uccnenosanue "M3ydyenue
HOJIEH TIOCTOIHHBIX MAarHUTOB"

MaruutHoe nojie. MaruHuTHoOE I10J1e

3eMJIM U €ro 3HaueHUue I KU3HU
Ha 3emiie

[ToaroroBka K KOHTPOJILHOU paboTe

1o TeMe "DIEeKTPUIECKHE 3apsiIbl.
3apshKeHHBIE Tella U UX
B3auMoaencTus. I1ocTOSIHHBIH
3JICKTPUICCKUN TOK"

Kontponbhas pabota no teme
"DrekTpudecKue 3apsibl.
3apshKeHHBIE Tella U UX
B3aumojencTBus. [locTostHHbIIN
JNEKTpHIeCcKuii ToK" /
Bcepoccniickas npoBepoyHas
pabota

PesepBHblit ypok. PaboTa ¢
TekcTaMu 1o TeMe "[loCTOsHHBIIH
SIIEKTPHUYECKHit TOK" /
Bcepoccniickas npoBepodyHas
pabota

OnbiT OpcTeaa. MarHutHoe noJe
AIEKTPUUECKOr0 Toka MaruurHoe
0JI€ KaTYIIKH C TOKOM

bub6nmoreka LIOK
https://m.edsoo.ru/ff0ac3d0

bu6nmoreka LIOK
https://m.edsoo.ru/ff0acOba

bubnunoreka LIOK
https://m.edsoo.ru/ff0abd2c

bubnunoreka LIOK
https://m.edsoo.ru/ff0abea8

bubnunoreka LIOK
https://m.edsoo.ru/ff0acdc6

bubnunoreka LIOK
https://m.edsoo.ru/ff0acld?
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61

[IpumeHeHre PIEKTPOMArHuTOB B
texHuke. JJaboparopnas padora
"H3y4eHne nelcTBUS MarHUTHOTO
OJISI Ha MPOBOJAHUK C TOKOM''

0.5

bubnunoreka LIOK
https://m.edsoo.ru/ff0ac74a

62

63

DJEeKTPOIBUTATENb TOCTOSIHHOTO
Toka. Mcnons3oBanue
ANIEKTPOJBUTATENICH B TEXHUYECKIX
YCTPOWCTBAX M Ha TPAHCIIOPTE.
JlaGopaTopHnas pabota
"KoHcTpyupoBanue u uzydeHue
paboTHI AIEKTPOABUTATENS

OmnbiThl Papajes. 3akoH

3JIEKTPOMArHUTHOW UHTyKLIUH.
[IpaBuino Jlenna

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

64

Onekrporereparop. CriocoOb
MOJIy4YCHUA SHCKTqueCKOﬁ
SHEPruU. DIEKTPOCTAHIIMU HA
BO300HOBJISIEMBIX UCTOYHUKAX
SHEPTHH

65

[ToaroroBka Kk KOHTPOJIBHOM paboTe
1o TeMe "'DIIEKTPUUECKHE U
MarHuTHBIC SIBJICHUS "

66

67

KonTpomnbHas pabora o teme
"DNEeKTpUYECKHNE U MarHUTHBIC
SIBJICHHS

PesepBHblit ypok. PaboTa ¢
TEKCTaMH 110 TeMe ""TersoBele
SABJICHUS"

bubnunoreka LIOK
https://m.edsoo.ru/ff0acb14

bubnunoreka LIOK
https://m.edsoo.ru/ff0accbe
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PesepBubiit ypok. PaboTa ¢

68 TEKCTaMU I10 TeMe "MarauTHele 1
sIBIIEHUS"
OBLIEE KOJIMYECTBO YACOB I10 68 145

[TPOTPAMME
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9 KJIACC

KosunyecTBO 4acoB JJIeKTPOHHbIE
o
JI:;H Tewa ypoxa Bcero Kontpoarieie  Tpakriieckue fd[:;:eﬂﬂﬂ :)Ig[?al;(():;fenbﬂue
padoThI padoThI pecypeni

1 MexaHnueckoe ABHKEHHE. 1
MarepuanpHasi TOUKa

5 Cucrema orcuera. OTHOCUTEIHLHOCTD 1 bu6mmoreka [IOK
MEXAHUYECKOTO IABUKEHUS https://m.edsoo.ru/ff0ad474
PaBHOMEpHOE IPAMOJIMHEHOE bubnuoreka [IOK

3 1
JBUKCHUE https://m.edsoo.ru/ff0ad19a
HepaBHoMepHOE NpsIMOIMHENHHOE

4 nBwxeHue. CpeaHsisi © MTHOBEHHAs 1
CKOPOCTh

5 IIpssMonMHENHOE PaBHOYCKOPEHHOE 1 bubnnorexa [JOK
JBUKEHUE. Y CKOPEHUE https://m.edsoo.ru/ff0ad8d4
CxopocTb MPSIMOJIMHEITHOTO

6 PaBHOYCKOPEHHOTO JIBUKCHUSI. 1
I'padux cxopoctu
JlaGopatopHas pabota

7 "OnpeneneHne yCKOpeHUs Tena Mpu 1 1 bubnuoreka [IOK
PaBHOYCKOPEHHOM JIBUKEHUH T10 https://m.edsoo.ru/ff0adb18
HAKJIOHHOM miockocTu”

8 CBoboaHoe nagenue tea. OnbIThl 1
lanunes

9 PaBHOMEpHOE ABUXKEHUE 110 1 bubnnorexa [JOK

OKPY’KHOCTH. HCpI/IO,[[ 1 9acToTa

https://m.edsoo.ru/ff0ael76
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https://m.edsoo.ru/ff0ae176

oOpaiueHus. JInnelinas u yrionas

CKOPOCTH
10 LlentpocTpeMuTeIbHOE YCKOPEHUE
1 IlepBeiit 3akoH HproToHa. Bektop bubmmoreka [JOK
CHUJIBI https://m.edsoo.ru/ff0ae612
12 Bropoii 3akon HeroTona. bubmumorexa [IOK
PaBHOelicTBYIOIIAs crta https://m.edsoo.ru/ff0ae72a
13 Tpetuii 3akoH HeroToHa. bubnnorexka [JOK
Cyrnieprio3unust CuI https://m.edsoo.ru/ff0ae982
14 Penrenue 3a1a4 Ha npUMEHEHUE bu6mmoreka [IOK
3akoHOB HproToHa https://m.edsoo.ru/ff0aeb6c
15 Cuiia ynpyroctu. 3akoH ['yka E::L?SJ:I/I//I;T:(I;;CL)FS/IISanecaZ
16 Pemenue 3agau mo reme «Cuita
YOPYTOCTU»
JlabopatopHas T
17 «Onplc):?le?iﬂjlelzzfconfomn Bubmiorexa LIOK
https://m.edsoo.ru/ff0aee28
PYKUHBD»
bubmuoreka [JOK
18 Crna Tpenus https://m.edsogru/fanf738
19 Pemienne 3agau mo teme «Cuia bu6nmoreka [JOK
TPEHUS» https://m.edsoo.ru/ff0afa26
JlaGopaTopHnas pabora
20 "Ol'IpI;,Z[eJII;HI/IC }:coa(b(bmmeHTa bubmmorexa LIOK
" https://m.edsoo.ru/ff0af8be
TPEHUSI CKOJIBKCHHUSI
Pemenne 3amay mo teme "3aKOHEBI Butmorexa LOK
21 Herorona. Cuna ynpyroctu. Cuia

TpeHus"

https://m.edsoo.ru/ff0afb8e
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22

Cuia TSKeCTH U 3aKOH BCEMUPHOTO
TATOTCHUS. Y CKOPEHHE CBOOOIHOTO
mageHus

bubmuoreka [JOK
https://m.edsoo.ru/ff0af044

23

VYpok-koHpepenuus "JIBmxenue ten
BOKPYT I'PaBUTALIMOHHOTO LIEHTPA
(Conneunas cucrema). [amakTuku'”

24

25

Pemenue 3amay o reme "Cuia
TSOKECTH U 3aKOH BCEMHUPHOTO
TATOTEHUS"

HepBaﬂ KOCMHYCCKaA CKOPOCTh.
HesecomocTts u NEeperpy3Kku

bu6mmoreka [JOK
https://m.edsoo.ru/ff0af5f8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0af33c

26

PaBHOBecue MaTepuasbHOW TOUKH.
AOComOTHO TBEPIOE TEIIO.
PaBHOBecue TBEpOTO TENA C
3aKpEIUIEHHOI OChIO BpaIlleHUs.
MowmenT cunsl. LlenTp Tsxectu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0afe36

27

28

PaBHOBecue MaTepuabHOW TOUKH.
AGcomoTHO TBEPAOE TEIO.
PaBHOBecue TBEpIOTO TENIA €
3aKpeIIEHHON OChIO BpallleHHUS.
MowmenT cunsl. LlenTp Tsxectu

Pemenne 3amay nmo teme "MoMeHT
cuibl. Llentp Tsxectn”

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0b02b4

29

[ToaroToBka K KOHTPOJILHOU paboTe
o TeMe "MexaHH4YeCcKoe JBUKEHHUE.
Bsaumoneiicteue ten”

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b0408
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KontponsHast pabora o teme

30 "MexaHnyecKoe IBUKEHUE. buGnnorexa LIOK
. N https://m.edsoo.ru/ff0b06ec
BzaumopeiictBue ten
HNmnynsc Tena. UMnynsce CUibL.

31 3aKOH COXpaHEHUs UMITYJIbCa. bubmmoreka [JOK
VYipyroe u Heynpyroe https://m.edsoo.ru/ff0b07fa
B3aUMOJICHICTBHE
Pemenue 3agau o reme "'3akoH bubmuoreka [JOK

32
COXpaHEHHUs UMITyJbca'” https://m.edsoo.ru/ff0b096¢c

33 Ypok-koHpepenius "PeaktuBHoe
JIBIDKCHHE B MPUPOJIC U TEXHUKE'

bu6mmoreka [IOK

34 Mexannyeckas paboTa U MOITHOCTh https://m.edsoo.ru/ffOb0a8A

35 PaboTa cuiibl TSKECTH, CHITBI bu6mmoreka [IOK
YIPYTOCTHU U CHJIBI TPEHUS https://m.edsoo.ru/ff0b0db8
JlaGopaTtopHnast pabota

36 «Onpenenenue pabOThl CUIIbI TPEHUS
IIPH PAaBHOMEPHOM JIBIKECHUH TeJia
M0 TOPU3OHTAILHOM MMOBEPXHOCTH»

37 CBs13b SHEPTUM U PabOTHI.

[ToreHunaneHas sHEprus

38 Kunernueckas sneprus. Teopema o bubnmnorexa [JOK
KMHETUYECKON dHEPIUU https://m.edsoo.ru/ff0b0c32

39 3aKOH COXpaHEHUsI SHEPTUH B
MEXaHUKE

40 JlaGopaTtopHnast pabota «3yuenue bubmmoreka [JOK

3aKOHa COXpPAaHCHUA DOHCPTUN»

https://m.edsoo.ru/ffOb12fe
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41

Konebarensnoe JABHKCHHUE U €TI0
XapaKTECPUCTUKHU

bubmuoreka [JOK
https://m.edsoo.ru/ff0b1858

42

43

44

3aryxarommue KoieOaHus.
BrinyxaeHHbIC KOJTEOaHUS.
Pe3onanc

MaremaTH4yeCcKuid U NPy KUHHBINA
MasiTHUKU
VYpoxk-uccnenopanue «3aBUCUMOCTb

nepuoaa KOJIEOAHHH OT KECTKOCTHU
IMMPY>KUHBI 1 MACCBI I'py3a»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b20f0

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb197a

45

[IpeBpamenue 3Hepruu npu
MEXaHUYECKUX KoneOaHusIx

46

47

48

JlaGopaTtopHnas pabota
«OmnpeneneHne 4acToThl ¥ IEpUoa
KoJieOaHUH MPYKHHHOTO MasiTHHKA»

JlaGopatopHas pabota «IIpoBepka
HE3aBUCUMOCTH Nepro/ia KojaeOaHHi
rpy3a, MOJIBEIIEHHOTO K HUTH, OT
Macchl rpy3a»

Mexannueckne BosiHbl. CBOMCTBA

MCXaHUYCCKHUX BOJIH. HpOI[OJ'IBHLIe n
MOIICPCUYHBbIC BOJIHBI

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOb197a

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb21fe

49

VYpok-koHpepenus "MexaHuueckue
BOJIHBI B TBEPJIOM TEJIE.
CelicMuueckue BOIHBI"

50

3Byk. Pacnipoctpanenue u
OTpa’kKe€HHE 3ByKa
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51

Ypok-uccnenoBanue ""Habmonenue
3aBHCUMOCTH BBICOTBI 3ByKa OT
YacTOTHI"

52

53

54

I'poMKOCTBH 3ByKa U BBICOTA TOHA.
AKyCTHYECKHI pe30HaHC
Ypok-koHpepeHus Y npTpa3ByK u
nH(}pa3ByK B IPUPOJIC U TEXHHUKE"
[ToaroroBka K KOHTPOJIBHON paboTe
1o TeMe ''3aKOHbI COXPaHEHHUS.
Mexanunueckue Koie0aHus 1 BOJHBI"

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b23ca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b25f0

55

KonTtponpHast pabora o Teme
"3aKoHBI COXpAHEHUS.
Mexanuueckue KoJIeOaHus U BOJHEI"

56

57

DIIeKTPOMarHuTHOE TOJIE.
3JICKTpOMaFHI/ITHI>I€ BOJIHBI

CBoiicTBa OJICKTPOMAIrHUTHBIX BOJIH

bubmuoreka [JOK
https://m.edsoo.ru/ffOb2abe

58

VYpoxk-koudepennus "lllkana
AJIEKTPOMATHUTHBIX BOJIH.
Hcnonp3oBanne 3€KTPOMarHUTHBIX
BOJIH I COTOBO# CcBsI3U"

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb2fe6

59

VYpok-uccnenosanue "N3yuenue
CBOMICTB QJICKTPOMArHMTHBIX BOJIH C
MOMOIIIbI0 MOOWIIBHOTO TenedoHa"

bu6nmoreka [JOK
https://m.edsoo.ru/ff0b2c6c

60

Pemenue 3agau Ha onpeneneHue
HJaCTOThI U JJINHBI
3JIEKTPOMArHUTHON BOJIHBI

63
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61

DJeKTpOMarHuTHasi Ipupoja CBeTa.
CxopocTth cBeTa. BoaHoBbIE
CBOMCTBA CBETA

bubmuoreka [JOK
https://m.edsoo.ru/ff0b31d0

62

Hcrounuku ceera. [Ipsamonuneninoe
pacrpocTpaHeHHue CBeTa. 3aTMEHUs
Connua u JlyHsl

bubmuoreka [JOK
https://m.edsoo.ru/ff0b3658

63

64

3aKOH OTpa)KCHHs CBETa. 3epKaja.
Pemenue 3aga4u Ha npUMEHEHUE
3aKOHA OTPAXEHUSI CBETA

HpeJIOMJ'IeHI/IC cBeTa. 3aKOH
IMpCJIOMJICHUA CBCTA

bu6mmoreka [JOK
https://m.edsoo.ru/ff0b38c4

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3aea

65

ITomHOE BHYTpEHHEE OTPAKEHUE
cBeta. Mcronb30BaHue MOJIHOTO
BHYTPEHHET0 OTPAKCHHUS B
ONTUYECKUX CBETOBOAAX

bu6mmoreka [IOK
https://m.edsoo.ru/ff0b3c5c¢c

66

JlaGopaTtopHnast pabota
"HccnenoBanue 3aBUCUMOCTH yTiia
MPETOMIICHHUSI CBETOBOTO Jy4a OT
yTJia maJieHusl Ha TPaHuIle 'BO3ayX-

CTCKIIO

67

VYpok-koHpepeHIus

"M cnoyib30BaHME TTOJTHOTO
BHYTPEHHEI0 OTPAKECHHUS:
CBETOBOJIbI, ONITUKOBOJIOKOHHAS
CBsI3b"

68

JIna3el. OnTHYecKas CHIa JIMH3bI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOb3f2c
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bubmuoreka [JOK

69 [TocTpoenune n300pakeHHI B JIMH3aX httos://m.edsoo.ru/foba4da
JlaGopaTtopHnas pabota

70 "Onpenenenue HOKyCHOTO bubnmorexa [JOK
PacCTOSAHUS U ONITUYECKOM CHUIIBI https://m.edsoo.ru/ff0b4206
coOMparoIeH JTUH3BI"

71 Ypok-koHpepeHmus "OnTudaeckue bubnmorexa [JOK
JIUH30BBIC TPUOOPHI" https://m.edsoo.ru/ffOcOa7e

7 I'na3 kak onTuyeckas cucrema. bubmuoreka [JOK
3penue https://m.edsoo.ru/ff0b4684

73 Ypok-koudepenius " JlepexTs
3pennsi. Kak coxpanuthb 3peHue”

Pasnoxxenue 6enoro cBeTa B CIIEKTP.

74 Oneitel HetoToHa. Cniosxenue bubnnorexa [JOK
CIIEKTpaJbHBIX IIBETOB. Jlucnepcus https://m.edsoo.ru/ffOc0f4c
cBeTa
JlaGopaTtopHas padota "OmbITH 11O
Pa3JIoKEHUIO OEJIOro CBETa B CIIEKTP

75 Y BOCTIPUSTHUIO I[BETA MPEIMETOB MIPH bubmmorexa [OK

https://m.edsoo.ru/ff0cOe2a
UX HaOJIO/ICHUU Yepe3 1BETOBbIC
bunbTper
VYpok-npaktukyM "BoaHoBbIE

76 CBOICTBA CBETa: TUCTICPCHS,
uHTepdepeHys u audpaxmus’”

77 Omneite Pesepdopna u mianerapaas bubmmorexa [JOK
MOJEJIb aTOMa https://m.edsoo.ru/ff0c12a8

78 ITocrynarel bopa. Mozens atoMa

bopa
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I/ICHyCKaHI/Ie " IIOTJIONICHHUE CBECTA

. bubmuoreka [JOK
79 aromoM. KBauTbI. JInHedaThIe https://m.e dSO(I)l.ru fF0c14dc
CIIEKTPBI
80 Ypok-npaktukym "Habmronenue bubnnorexka [HOK
CIEKTPOB HUCITyCKaHUS https://m.edsoo.ru/ff0c1550
81 PannoaxTuBHOCTE U €€ BUALI bubnmorexa [IOK
https://m.edsoo.ru/ff0c1672
82 Crpoenue aToMHOro sapa. bubnnorexka [JOK
Hyxiionnas Mmozens https://m.edsoo.ru/ff0c18ac
83 PaagnoaktuBHbIE TpEBpALLIEHMUS. bubnuorexa [JOK
N3oTomsl https://m.edsoo.ru/ff0clald
84 Pemenue 3agau o teme: bu6mmoreka [IOK
"PagroakTUBHBIE MPEBpPALLICHUS" https://m.edsoo.ru/ffOclb4a
85 [Tepuon momypacmnana
Ypok-koH(DEepeHIHs
86 "IFa,[[I/IoaKl(EIBII){BI: U3IIy4EeHUS B bubmmorexa [TOK
. https://m.edsoo.ru/ff0c2126
NpUPOJE, MEAUIIMHE, TEXHUKE
SlnepHbie peaknuu. 3aKOHBI
87 cox;)aHeHEﬂ 3aI;sIHOBor0 " bubmorexa HOK
https://m.edsoo.ru/ff0c1c58
MacCOBOT'O YHCEN
88 DHeprus CBsI3u aTOMHBIX SITEP. bubnmnorexa [JOK
CBs13b MacChl U SHEPTUH https://m.edsoo.ru/ff0cld7a
89 Pemenue 3amau o teme " nepuasie
peakiuu'’
90 Peakiuu cuHTe3a u neneHus saep. bu6mmorekxa [IOK
Ucrounnku sneprun CoiHIA U 3BE3]T https://m.edsoo.ru/ff0c1e88
01 VYpok-koHpepenmus "AnepHas

sHepreTuka. JlencTBus
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https://m.edsoo.ru/ff0c1b4a
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PaAMOAKTUBHBIX M3ITyYCeHUH Ha
JKHUBBIE OpraHU3MBbI"

[TonroroBka K KOHTPOJILHOW paboTe
10 TeMe "'DJIEKTPOMArHUTHOE TOJIE.

bu6mmorexa [JOK

92
ONEeKTPOMAarHUTHHIE BOJIHBI. https://m.edsoo.ru/ff0c223e
KBanToBsIc siBIeHHS "
KoHTponbHas pabota 1o Teme
93 "DeKTpOMarHuTHOE TOJIE.
DNEKTPOMArHUTHBIE BOJTHBI.
KBanToBbIC siBIICHHS "
[ToBTOpEeHHE, 000OIICHUE.
94 JlaGopaTopHbie pabOTHI 1O KypcC bubmorexa LHOK
N P pv P . Py https://m.edsoo.ru/ff0c245a
B3aumopeiicteue Ten
IToBTOpenue, 0600mIeHNE. Penenne
95 ACYCTHBIX M KAYECTBECHHBIX 3a7a4 bubmorexa LHOK
P . . https://m.edsoo.ru/ff0c2572
o TeMe "'TernoBbie mporecchl
[ToBTOpenue, 0606meHue. Pemenue
96 pacYeTHBIX M KAYECTBEHHBIX 3a1a4 bubnnorexa [JOK
o Teme "KIIJI TermoBbIx https://m.edsoo.ru/ff0c2a22
nBurareieit”
[ToBTOpenue, 06061meHue. Pemenue
97 ACYCTHBIX U KAYCCTBCHHBIX 3a/1a4 bubmorexa HOK
P . . https://m.edsoo.ru/ff0c2b30
o teMe "' KIIJ[ anekTpoycTaHOBOK
[ToBTOpenwme, 0600IICHNE.
bu6mmoreka [JOK
98 JlabopatopHbIe pabOTHI IO KypCy

"CBETOBBIE SBJICHUS"

https://m.edsoo.ru/ff0c2c52
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[ToBTOopenue, 0600mmenue. Padora ¢

99 TEKCTAMU 110 TeME '"3aKOHBI 1 buGnnorexa LIOK
3 https://m.edsoo.ru/ff0c2d6a
COXPAHCHHUS B MEXaHHUKE
[ToBTOpenue, 0606meHue. Padora ¢
100 Texctamu 1o teMe "'Koiebanus u 1 buGnnorexa LIOK
N https://m.edsoo.ru/ff0c2e82
BOJIHBI
[ToBTOpenue, 0600meHue. PaboTa ¢
101 TexcTamu 110 TeMe "CBEeTOBEIE 1 bubmmorexa [IOK
. https://m.edsoo.ru/ff0c3044
SIBIICHUS
[ToBTOpenue, 0600meHNe. PaGoTa ¢
102 TekcTamu 1o teme "KBanroBas u 1
snepHas pusuka’
BIIEE KOJIMYECTBO YACOB IT
OB @) CTBO CcO (@) 102 97

I[TPOTPAMME
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MPOBEPSIEMBIE IPEJMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOM OBPA30OBATEJIbHOM
ITPOI'PAMMBbBI OCHOBHOI'O OBIIEI'O OBPA30OBAHUA

7 KJIACC
Kog . .
IIpoBepsiemble mpeAMeTHDbIE Pe3yJIbTATHI 0CBOEHUSI 0OCHOBHOI1 00pa30oBaTeIbHOIi IPOrpaMMbl OCHOBHOI'O
HPOBEPAEMOTO 001ero oopazoBaHus
pe3yJbTarTa
1.1 KCIMOJIb30BATh U3YUYEHHbIC TOHATHUS
19 pas3nuyaTh SIBJICHUS MO OMHCAHUIO MX XapaKTEPHBIX CBOWCTB M HA OCHOBE OIBITOB, JAEMOHCTPHUPYIOIIUX TAHHOE
' (buzuIecKoe sIBJICHUE
pacrno3HaBaTh MPOSBICHHE H3yUEHHBIX (PU3NUECKHX SABICHUH B OKPY’KAIOIIEM MUPE, B TOM YUCIIE PUINUECKUE IBICHUS
1.3 B TIPUPO/JIE, TIPH 3TOM NIEPEBOIUTH MPAKTHUYECKYIO 33/]auy B y4eOHYIO, BBIICIATH CYNICCTBEHHBIE CBOMCTBA (IIPU3HAKN)
(bu3MYECKUX SIBICHUN
OTMKCHIBATh M3yUYEHHBbIC CBOMCTBA Tel W (U3MUECKUE SBJICHHSI, UCMONB3Ysl (U3MUECKHUE BEIMYWHBI, TIPU OMHCAHUU
14 MPaBUIBLHO TPAKTOBATh (DU3UYECKUM CMBICT HUCIOIB3YEMBIX BEIUYHH, WX O0O3HAYCHHUS M €IUHHUIBI (PU3MUECKHUX
' BEITMYMH, HAXOAUTHh (OPMYJIBI, CBSA3BIBAIOIINE NaHHYIO (U3MYECKYIO BEIMUYMHY C JPYTMMH BETUYMHAMHU, CTPOUTH
rpauKH U3yUYE€HHBIX 3aBUCUMOCTEN (PU3NIECKUX BETUINH
15 XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUYECKUE SIBICHUS U MPOIECCHI, UCTIONb3YS U3YUCHHbIE 3aKOHBI, IPH 3TOM JaBaTh
' CJIOBECHYIO ()OPMYITMPOBKY 3aKOHA U 3alMHCHIBATH €70 MATEMATHIECKOE BBIPAKEHNE
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1.6

OOBICHATH q)mnqecm/[e SABJICHUS, TPOLECCChI U CBOMCTBaA TCJI, B TOM YHCJIC U B KOHTCKCTC CI/ITyaL[I/Iﬁ IPaKTUKO-
OPHCHTHPOBAHHOI'O XapaKTepa. BBIABIIATS HPUYMHHO-CIICACTBCHHBIC CBA3HU, CTPOUTH 00BsAcHeHHEe U3 1 — 2 TornuecKux

1aroB ¢ onopoi Ha 1 — 2 u3y4eHHBIX CBOMCTBA (PU3NUECKUX SBICHUH, (PU3NUECKUX 3aKOHA MIIM 3aKOHOMEPHOCTH

1.7

1.8

1.9

pemath pacuéTHbIe 3a1a4u B 1 — 2 1eiicTBUS, UCTIOJIBb3Ysl 3aKOHBI U (hOPMYJIBI, CBSI3bIBAOIINE (DU3HMUECKIE BETUUNHBIL:
Ha OCHOBE aHaJIM3a YCJIOBUS 33JaYyl 3alMChIBAaTh KPATKOE YCIOBUE, MOACTABIATh (PU3MUECKUE BEIMYUHBI B (POPMYIIbI
U TPOBOJIUTH pacu€rbl, HAXOAWTHb CIPABOYHbIE JaHHbIC, HEOOXOAMMBIE [UId pELIEHUs 3ajay, OLIEHUBATh

PEATUCTUYHOCTD NOTYyYEeHHOU (PU3HUECKON BEITMYNHBI

pacro3HaBaTh IpoOJIeMbl, KOTOPbIE MOKHO PELIMTh MPHU MOMOIIM (PU3NYECKUX METOAOB, B ONMCAHUU MCCIIEIOBAHUS
BBIJICIISITh TIPOBEPSAEMOE TPEAINOIOKEHHe (THIOTe3y), pa3indyarth W HHTSPHPETHPOBATH IOJNYYCHHBIH PE3yJIbTar,

HAXOJUTh OUIMOKH B XOJI€ OIBITA, JAENIaTh BBIBOJBI [10 €0 PE3yJIbTaTaM
MPOBOANTH ONBITHI IO HAONIONCHUI0 (DU3MYECKHX SBICHHA WIH (DU3WUECKHX CBOWCTB TEI. (HDOPMYJIHPOBATH
MIPOBEPSIEMBIE MIPEAIOJIOKEHHS, COOUPATh YCTAHOBKY U3 MPEJIOKEHHOTO 000pYyA0BaHUs, 3alUChIBATh XOJI OMbITA U

(hopMyJIUPOBATH BBIBOJIBI

1.10

111

BBINIOJIHATh NPSMbIE U3MEPEHHUS C HCIOJb30BAaHHMEM aHAJIOTOBBIX M IU(POBBIX MPUOOPOB, 3alUCHIBATH MOKA3aHUS
npuOOPOB ¢ YUETOM 3aJaHHOI aOCOTIOTHOMN MOTPEIIHOCTH U3MEPEHUI

IIPOBOJIUTH MCCJIEOBAHUE 3aBUCHUMOCTH OJHOW (pu3Myeckod BEIMYMHBI OT JAPYrod C HCIOJIb30BAaHHEM MPSIMBIX
M3MEpEeHUil, yyacTBOBATh B IJIAHUPOBAHUU y4€OHOIO MCCIIE0BAaHUS, COOMPATh YCTAHOBKY U BBIMOIHITH U3MEPEHMS,
cliefysl IpeIoKEHHOMY IJ1aHy, (UKCHPOBATh pe3yabTaThl MOJYYEHHON 3aBUCUMOCTH (PU3MUECKUX BEJIIMYMH B BHJIE

MPEAJTOKCHHBIX Ta6J'II/III n Fpa(i)I/IKOB, ACJIaTh BBIBOALI 110 PE3yJIbTaTaM UCCICAOBAHUA

1.12

1.13

IMPOBOAWUTE KOCBCHHBLIC HM3MCPCHUA CbI/ISI/I'-IeCKI/IX BCJIIMYHH, CICOyA HpelIJ'IO)KeHHOI\/'I MHCTPYKIOMU. IIPHU BBIITOJHCHHUH

H3MCpCHHfI CO6I/IpaTB SKCHICPUMCHTAJIbHYIO YCTAHOBKY U BBIYUCIIATH 3HAUCHUC HCKOMOM BEIUYMHEI

co0Jro1aTh MpaBuiIa TEXHUKH OE30MaCHOCTH MU paboTe ¢ 1a0opaTOpHBIM 000py10BaHUEM
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1.14

yKa3bIBaTh MPHHLMUIBI JIEHCTBHS NMPUOOPOB M TEXHUYECKHUX YCTPOMCTB, XapaKTE€pPHU30BaTh MPUHIUIBI JEHCTBUSA
U3YyYEHHBIX NPUOOPOB U TEXHUUYECKUX YCTPOWCTB C IMOMOILBIO HMX OINUCAHMS, UCHOJIb3ys 3HAHHUA O CBOMCTBax

(bu3NUEeCKUX SIBICHUH 1 HEOOXOIUMBIE (PH3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH

1.15

NPUBOIUTH MPUMEPHI (HAX0AUTh UHPOPMAIIHIO O MPUMEPaX) MPAKTUYECKOTO MCIOIb30BaHHUS (PU3MYCCKUX 3HAHHUU B
IIOBCEJTHEBHON JKM3HM s o0ecrneueHus Oe30MacHOCTH MpH OOpalleHuu ¢ npudopaMu M TEXHUYECKHMHU

yCTPOMCTBaMHU, COXPAaHEHUS 310POBbs U COOIIOICHUS HOPM KOJIOTHUECKOT0 ITOBEJCHUS B OKpY Karlollei cpeze

1.16

OCYHICCTBJIATDH OT60p HNCTOYHUKOB HH(bOpMaLII/IH B CCTHU I/IHTepHeT B COOTBCTCTBUH C 3aIaHHBIM ITOUCKOBBIM 3aIIPpOCOM,
Ha OCHOBC HMMCIOIIMXCA 3HaHUN H HYTéM CpPaBHCHUSA PA3JIMYHBIX HMCTOYHHKOB BBIIACIIATDH I/IHq)OpMaI_[I/IIO, KOTOpas

SIBIISIETCS IPOTHBOPEYMBON MIIM MOXKET OBITh HEJIOCTOBEPHOM

1.17

1.18

UCIOJb30BaTh MPH BBINOJHEHUHM Y4YEOHBIX 3aJaHUi HAy4YHONOMYJSPHYIO JIUTEPaTypy (HU3UUECKOro COJCpKaHMS,
CIpaBOYHBIE MaTEpHAIIbI, pECYPChI ceTH MIHTEpHET, BIageTh MpuéMaMyu KOHCIIEKTHPOBAHUS TEKCTa, IPeoOpa3oBaHus

nH(pOpMaLIMU U3 OJTHON 3HAKOBOM CUCTEMBI B APYTYIO

co3/1aBaThb COOCTBEHHbIE KPAaTKHE NMHCbMEHHbIE U YCTHbIE COOOLIEHUs Ha OCHOBE 2 — 3 MCTOYHHMKOB MH(OpMaLUU
(bU3MYECKOTO CO/IepP KaHUs, B TOM UUCIIE ITyOJIMYHO JIeJaTh KpaTKUE COOOIIEHUS O pe3ysibTaTax MPOeKTOB WM YUYEOHbIX
HCCIIeZIOBAaHUM, TIPH ATOM TPaAaMOTHO HCIOJb30BaTh U3YUEHHBIH MOHATUHHBINA anmapaT Kypca (pU3MKH, CONpOBOXKAATh

BBICTYIUICHHE NIPE3CHTAIMEN

1.19

8 KJIACC

IIpU BBIIIOJIHCHUHA y‘~I€6HI)IX IMPOCKTOB H I/ICCJ'IGI[OB&HHI?I pacupeaciiaATb 00s3aHHOCTU B Trpynmne B COOTBETCTBUHU C
IIOCTAaBJICHHBIMU 3aJa4aMH, CICIWUTH 3a BBITIOJTHCHHUCM I1JIaHa HeﬁCTBHﬁ, aJICKBATHO OIICHUBATb COOCTBEHHBII BKJIaJ B

ACATCIIBHOCTD I'PYTIIIIbI, BEICTpAUBAaTh KOMMYHUKATHBHOC BSaHMOHCﬁCTBHC, YUUThIBasA MHCHHUEC OKPYIKAIOIIHUX
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Kon

HpOBepﬂeMLIe NMpeaAMETHLIC PE3yJIbTAaThl 0CBOCHUSN OCHOBHOM 06p330BaTeJ’ILHOﬁ nmporpaMmmbl OCHOBHOI'O

NMpPoBePSIEeMOro
0011ero 00pa3oBaHus
pe3yjabTara
11 KCIOJIb30BATh NOHATHS
12 pa3nuyaTh SIBICHUS O ONMCAHUIO MX XapaKTePHBIX CBOWCTB M Ha OCHOBE OIIBITOB, JEMOHCTPUPYIOLIUX JaHHOE
' ¢busnveckoe sABICHUE
pacrno3HaBaTh MPOSBICHIE N3yUYECHHBIX (DU3UUECKUX SBICHUH B OKPYKAIOIEM MUPE, B TOM YUCIIC PUINICCKUE IBICHUS
1.3 B MPUPOJIE, TIPH STOM MIEPEBOIUTH MPAKTHIECCKYIO 33]1a4y B YU€OHYIO, BBIJCISATH CYIIIECTBEHHbIC CBOWCTBA (MPU3HAKH)
(bU3HYECKUX SIBICHUN
OIHMCHIBATh M3yYEHHBIC CBOWCTBA TeN W (DU3HUECKHUEC SBJICHHSI, UCIOJB3Ysl (U3HUECKHUE BEIMYWHBI, TIPH OIHCAHUU
14 MIPaBHJIBHO TPAKTOBATh (PU3MUECKUN CMBICI UCTIOJIB3YEMbIX BETUUYHMH, 0003HAUCHUS U €AMHUILIBI (PU3UUECKUX BETUYHH,
' HaXOJUTh (POPMYJIBI, CBSI3BIBAIOIINE JAHHYIO (U3HUYECKYIO BEIUYHHY C JAPYTMMH BEIUYHHAMH, CTPOUTH TpaduKu
M3YYECHHBIX 3aBUCUMOCTEH (PU3NYECKUX BETUUHH
15 XapaKTepu30BaTh CBOMCTBA TeJ, PU3NUYECKUE SIBICHUS U MPOIECCHI, UCTIOIb3YS U3YUCHHbIE 3aKOHBI, IIPH 3TOM JaBaTh
' CJIOBECHYIO (POPMYITMPOBKY 3aKOHA U 3aMHMCHIBATH €70 MATEMAaTHYECKOE BBIPAKEHNE
OOBSICHATh (PU3NYCCKUE TMPOIECCHl M CBOMCTBA TEJd, B TOM 4YHCI€ W B KOHTEKCTC CHUTyallUd MPAKTHKO-
1.6 OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATH IPUYUHHO-CIIEICTBEHHBIE CBS3U, CTPOUTH 00BbsICHEHUE U3 1 — 2 morndeckux
1aroB C MOMOIIEI0 1 — 2 U3YYCHHBIX CBOWCTBA (PU3UUYECKUX SIBIICHUH, PU3NICCKUX 3aKOHA MITH 3aKOHOMEPHOCTH
pemiate pacuéTHbie 3aaun B 2 — 3 ACMCTBUS, UCIIONB3YS 3aKOHBI U POPMYJIBI, CBA3BIBAIONINE (PU3UUECKUE BETHUNHBI:
17 Ha OCHOBE aHaJIM3a YCIIOBUS 3aJaud 3alMCHIBATh KPATKOE YCIOBHE, BBIABISTH HEAOCTATOK JAHHBIX ISl PEIICHUS

3aga4u, BBI6I/IpaTB 3aKOHbBI U (I)OpMy.]'IBI, HCO6XOI[I/IMLIG I e€ peucHuA, MpOBOJAUTH paC‘-IéTBI U CpaBHUBATH

IMOJIYUYCHHOC 3HAYCHUC CbI/ISI/I‘-IeCKOﬁ BEJINYHNHBI C U3BECTHBIMU JaHHBIMUA

72




1.8

pacro3HaBaTh NMPOOJIEMBI, KOTOPBIE MOXHO PELIUTh MPH TMOMOLIM (U3UYECKUX METOJIOB, HCIIONB3YsS OINUCAHHE
UCCIIEAOBAHUs, BBIIEIATh IMPOBEPAEMOE IPEAIOJIIONKEHUE, OLEHUBATh IPABUIBHOCTH IOPSAAKA IPOBEICHUS

HUCCICA0BaHus, ACJIaTh BBIBOJBI

1.9

MPOBOANTH ONBITHI IO HAONIOACHUI0 (DU3MYECKHX SBICHHNA WIH (DU3WMUYECKUX CBOWCTB TeN: (HOPMYIHPOBATH
MPOBEPSIEMbIC MPEIIOI0KEHHS, COOUPATh YCTAHOBKY M3 TPEIIOKEHHOTO 00OPYOBaHUS, ONMUCHIBATH X0/ OMNbITA U

(hopMyJIHPOBATH BHIBOIBI

1.10

111

1.12

BBIIIOJHATL HNPAMBIC U3MEPCHUA C HCIIOJB30BAHUEM aHAJIOTI'OBBIX HpI/I60pOB U JaT4YuKOB (bI/ISI/I‘IeCKI/IX BCJINYHH,

CpaBHHUBATD PE3YyJIbTAThI H3MepeHHI>i C y‘léTOM SaHaHHOﬁ a0COJIFOTHOM MMOIrpCIIHOCTH

MIPOBOJIUTH HCCIIEIOBAHNE 3aBUCHMOCTH OJHOW (DM3MYECKOW BEIMYMHBI OT JAPYTOW C HCIIOJIB30BAaHHEM MPSIMBIX
M3MEpEHUIl. TUIaHUPOBATh UCCIIEOBAaHKE, COOMPATh YCTAHOBKY M BBINOJHATH U3MEPEHHUS, CIEAYs MPEIJIOKEHHOMY
iany, (puKcHpoBaTh pE3yNbTaThl MOJYYCHHOH 3aBHCHMOCTH B BHJE TAaONHUIl W TpaduKOB, JENaTh BBIBOJABI II0

pe3yiibTaTaM UCCIECAOBAHNA

IpOBOANTH KOCBCHHLIC U3MCPCHUA (bHSPI‘ICCKHX BCJIIMYHH: INIAHUPOBATh U3MEPECHU, CO6I/IpaTB OKCIICPUMCHTAJIBHY O

YCTaHOBKY, CJI€Ays HpCI[J'IO)KGHHOfI HUHCTPYKIUHU, U BBIYHUCIATH 3HAYCHNUEC BCIIMUYNHDBL

1.13

coOroaTh MpaBuiia TEXHUKU 0€30I1aCHOCTHU IpU padoTe ¢ 1abopaTOpHBIM 000PYJOBaHUEM

1.14

1.15

1.16

XapaKTepU30BaTh MPUHIMIIBI JEHCTBUS N3YYEHHBIX MPUOOPOB U TEXHUYECKUX YCTPOMCTB C ONMOPOM Ha MX OMHUCAHMS,

HCIIOJIb3YS 3HAHUS O CBOMCTBaX (I)I/BI/I‘IeCKI/IX SIBIICHUH U HCO6XO,I[I/IM]':>IC (I)I/BI/I‘IGCKI/IG 3aKOHOMCEPHOCTHU

pacnio3HaBaThb MMPOCTHIC TCXHUYCCKUC YCTpOﬁCTBa " U3MCPUTCIIBHBIC HpI/I60pr 10 CX€MaM U CXEMATUYHBIM pHUCYHKaM,
COCTaBJIATH CXEMBI DJICKTPUICCKUX ueneﬁ C IOCJICAOBATCIBHBIM U MAapalJICJIbHBIM COCANHCHUEM 3JICMCHTOB, pa3jinyasd

yCIIOBHBIE 0003HAUEHHSI 3JIEMEHTOB AJIEKTPUUECKUX IeTel
NPUBOIUTH MPUMEpPbI (HAX0AUTh UHPOPMAIIHIO O MPUMEPaX) MPAKTUYECKOTO MCIOJIb30BaHUS (BU3MYCCKUX 3HAHHUN B
MOBCETHEBHON JKM3HM s oOecrneyeHus Oe30MacHOCTH MpH OOpalleHuu ¢ npudopaMu M TEeXHUYECKHMHU

YCTPOWCTBaMHM, COXPAHEHHUS 3/I0POBbsI U COOJIIOICHHUS HOPM IKOJIOTMYECKOI0 MOBEACHUS B OKpY KaloIlel cpesie
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OCYIIECTBIISATh MOUCK MH(OpMAIMK (PU3UYECKOTO COAEpKaHUs B ceTH MHTEpHET, Ha OCHOBE MMEIOIIUXCS 3HAHUN U
1.17 MyTEM CpaBHEHHS TOTOTHUTEIbHBIX UCTOYHUKOB BBIJCNIATH HH(GOPMAIIUIO, KOTOpas SBISETCS MIPOTUBOPEUUBON MITH
MOXET OBITh HEOCTOBEPHOI
WCTOJIb30BaTh NPU BBIMOJHEHUH Y4Y€OHBIX 3alaHUl HAayYHO-TIOMYJISIPHYIO JIMTEPATYpy (PU3UYECKOTO COJCpKaHWS,
1.18 CIPaBOYHbBIC MaTepHalibl, pecypchl cet MHTepHeT; BlageTh NpuéMaMyu KOHCIIEKTUPOBAHUS TEKCTa, IPeoOpa3oBaHUs
nH(pOpMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B APYTYIO
co3/laBaTh COOCTBEHHBIC MUCHMEHHBIE M KpaTKUE YCTHBIE COOOLIeHMs, 0000mas uH(pOpMaIUo U3 HECKOJIBKHX
118 HUCTOYHUKOB (PU3UYECKOTO COJIEpPKaHUs, B TOM 4YHCIE MyOJUYHO TMPEACTABIATh PE3yNbTaThl MPOEKTHOM WM
' HCCIIEIOBATENIbCKON JI€ATEIbHOCTH, MPU 3TOM I'PaMOTHO MCIIOJIb30BaTh M3YYEHHBIN MOHATUIHBIA ammapaT Kypca
(bU3HKH, CONPOBOXKIAThH BHICTYIICHUE MPE3CHTAIIUEH
IIPY BBITIOJIHEHUH YYEOHBIX POSKTOB U HCCIIEIOBAHNN (PHU3NUECKUX MTPOLECCOB PACIPEACIATh OOSI3aHHOCTH B TPYTIIE
190 B COOTBETCTBHH C NOCTABJICHHBIMH 3aJladyaMH, CIIEUTHh 32 BBHIMOJIHEHHEM IJIaHA JIEHCTBUN U KOPPEKTUPOBATH €r0,
' aJIcKBaTHO OLIGHMBAaTh COOCTBEHHBIM BKJAJ B JESATEIBbHOCTb TIPYIIbl, BBICTpaUBaTb KOMMYHHKAaTHBHOE
B3aUMOJICHCTBHE, MPOSIBIISAS TOTOBHOCTh Pa3periaTh KOH(OIUKTHI
9 KUIIACC
Kon N .
IIpoBepsiemble mpeAMETHBIE Pe3yJIbTATHI 0CBOCHUSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOT'O
TPOBEPHEMOTY 0o01ero o0pa3oBaHus
pe3yJbTarTa
11 HCTOJIb30BaTh N3YYEHHBIE TOHATHS
12 pasnuyath SBJIEHUS MO OMMCAHMUIO MX XapaKTEPHBIX CBOMCTB M Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIUX JIaHHOE
' ¢dusnveckoe sABICHUE
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1.3

pacro3HaBaTh MPOSBICHHE M3YYCHHBIX (PM3NYECKHX SIBJICHUH B OKPY)XKAIOIIEM MHpE, B TOM 4YHcie (U3UUYECKUE
SBJICHUSI B IIPUPOJIE, IPH ITOM NEPEBOANUTh NPAKTUYECKYIO 3a/1auy B y4eOHYIO, BBIAEIATH CYIIECTBEHHbIE CBOWCTBA

(mpu3Haku) GU3NUECKUX SIBICHUN

14

1.5

OIMKUCBIBATh U3YYCHHBIC CBOICTBA TE€I U (1)I/ISI/II-ICCKI/I€ SABJICHUSA, UCIIOJIBb3Y (1)PI3H‘-I€CKI/IC BCJIMYHMHBI, IIPU OIMMMCAHUHN
IIpaBUJIbHO TPAKTOBATbH (bHSquCKI/Iﬁ CMBICJI HCIIOJIB3YEMBIX BCJIIMYMH, 0003HaUYEHHS U CANHUIbI (bl/ISI/I‘ICCKI/IX
BCJIIMYHH, HAXOIUTH (bOpMy.HBI, CBA3BIBAIOIIUC NJAHHYIO (I)I/ISI/I‘ICCKYIO BCJIMYMHY C JPYTHMU BCIIMYMHAMU, CTPOUTH

rpaduKy U3y4yeHHBIX 3aBUCUMOCTEN (DU3HMUECKUX BEIUYUH

XapaKTCPpHU30BaTb CBOMCTBa TCII, q)HSI/I‘leCKI/Ie SABJICHUS U MTPOLECCHI, UCIIOJIb3YS U3YUCHHBIC 3aKOHBI, IIPHU 3TOM JaBaTb

CJIOBECHYIO (JOPMYJIMPOBKY 3aKOHA U 3aIIMCBIBATH €0 MaTEMaTHUECKOE BhIPAXKEHNE

1.6

OOBSICHATh (PU3MYECKHE IPOLECChl M CBOWCTBA TeJd, B TOM YHCIE€ MU B KOHTEKCT€ CHUTyalUd NpPaKTHUKO-
OpPHECHTUPOBAHHOTO XapaKTepa: BBIABIATH NMPUYMHHO-CICICTBEHHBIC CBSI3M, CTPOUTH OOBsICHEHHME W3 2 — 3
JIOTMYECKUX IIaroB C MOMOIIbIO 2 — 3 M3YYEHHBIX CBONCTBa (DU3MYECKUX SBIECHUH, (PU3NYECKUX 3aKOHA WIIU

3aKOHOMEPHOCTH

1.7

1.8

1.9

pemiath pacu€THeie 3amaun (OMHMpArOUIMecs Ha CHCTeMy M3 2 — 3 ypaBHCHHUH), MCIIONB3Ysl 3aKOHBI U (HOpMYIIbI,
CBsI3bIBaOIME (PU3NYECKHE BEJIMYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 331a4M 3alIUCBIBATh KPATKOE YCIIOBHE, BBISBIIAThH
HEJO0CTAIOUINe WIN N30BITOUHbIE JaHHBIE, BHIOMPATh 3aKOHBI U (POPMYJIbl, HEOOXOIUMBIE JJIsl pELIeHHMs], IPOBOINUTH

paC‘{éTLI 1 OOCHUBATH PCATTUCTUIHOCTD IMOJTYYCHHOI'O 3HAUCHU A (1)1/1314%01(0171 BCIIMYHHBI

pacClio3HaBaTb HpO6JICMBI, KOTOPBIC MOJKHO pPCHIUTH IIpU ITOMOIIU (I)I/I3I/I‘IGCKI/IX MCTOAOB, HUCIIOJIb3YydA OIIMCAHUC
HUCCJICAOBAHUs, BBIACIATH IIPOBEPIACMOC TMPCAIIOJIOXKCHNE, OICHMBATH IIPAaBHJIBHOCTL TIIOpsAAKa IMPOBCACHUSA
HCCJICAOBAaHUS, ACIATh BEIBOAbI, MHTCPIIPECTUPOBATL PE3YJIbTATHI Ha6HIOHeHHﬁ " OIIBITOB

MMPOBOAUTDH OIIBITHI IO Ha6J'IIOJICHI/IIO (I)I/ISI/I‘-ICCKI/IX SIBIICHUH WU (I)I/ISI/I‘-ICCKI/IX CBOMCTB T€/I. CAMOCTOSATEILHO CO6I/IpaTL

YCTaHOBKY W3 M30bITOYHOrOo Habopa 0OOpYyJIOBaHMS, ONMUCHIBATH XOJ OIMbITa U €ro pe3yjbTaTbl, GOPMYJIHUPOBATH

BBIBOBI
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1.10

MIPOBOANTH MPU HEOOXOJMMOCTH CEPHUIO MPSMBIX U3MEPEHUH, ONpeeNsis CpeHee 3HaUCHNUE U3MEPSIeMON BeTUIHHBI
(dbokycHOe paccrosiHMe coOMparoliel JHMH3bI), 00OCHOBBIBaTH BBIOOP crocoba W3MepeHus (H3MEPHUTEILHOIO

npubopa)

1.11

IMpOBOAWUTL HCCIICAOBAHUC 3aBUCHUMOCTEH (bI/ISI/I‘IeCKI/IX BCJIMYMH C HCIHOJb30BAHUCM HPAMBIX HSMGPGHHﬁ:
IIaHUPOBATh MCCICIOBAHUE, CaMOCTOATCIBHO CO6I/IpaTB YCTAaHOBKY, (bHKCPIpOBaTB PE3YyJIbTAThI HOHy‘ICHHOﬁ

3aBUCHUMOCTH (1)PI3H‘-I€CKI/IX BCJINYHH B BUC Ta6JII/II_[I/I Fpaq)I/IKOB, ACJIaTh BbIBOJLI 11O PE3YyJIbTaTaM UCCIICAOBAHUA

1.12

IMPOBOAWUTH KOCBCHHBIC U3MCPCHUA (1)I/ISI/I‘-I€CKI/IX BCJIIMYUH: IINIAHUPOBATH U3MCPCHMU A, CO6I/IpaTB 9KCIICPUMCHTAJIbHYTO
YCTAaHOBKY W BBIIIOJIHATE HU3MCPCHUA, CICAYS HpeHHO)KeHHOﬁ HWHCTPYKIUH, BBIUYUCIIATH 3HAYCHHUC BCIIMYUHBI U

AHAJIM3UPOBATH MMOJYYEHHBIE PE3YJIbTATHI C YUETOM 33JaHHOW MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOroAaTh MpaBuiia TEXHUKU 0€30MacHOCTH pH paboTe ¢ 1abopaTOpHBIM 000PYI0BaHHEM

pa3jindaTb OCHOBHBIC ITPU3HAKU U3YUCHHBIX (1)I/ISI/I‘ICCKI/IX MO,I[GJ'IGI‘/'I: MaTcpHrajibHasa TOYKaA, a0COJIFOTHO TBépI[OC TCI0,

TOYCYHBIM UCTOYHHUK CBCTA, JIy4, TOHKAad JIMH3a, IUIaHCTapHasd MOJCJIb aTOMa, HYKJIOHHAas MOACJIb aTOMHOTO fd/pa

1.15

1.16

1.17

1.18

XapaKTepU30BaTh MPUHIUIIBI JEHCTBUS U3yUYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOICTB C OMOPOM HA UX ONMMCAHUS,

HCIOJIb3YS 3HAHUS O CBOMCTBaX (I)I/BI/I‘IeCKI/IX SIBIICHUH U HCO6XO,I[I/IM]':>IC (I)I/BI/I‘IGCKI/IG 3aKOHOMEPHOCTHU

HCIOJIb30BATh CXCMbI U CXCMATUYHBIC PUCYHKHU U3YUCHHBIX TCXHUYCCKUX YCTpOP’ICTB, HU3MCPUTCIIbHBIX HpI/I60pOB u
TEXHOJIOTHYCCKUX IMPOLCCCOB IMPU PCHICHUHA y‘-Ie6HO-HpaKTI/ILIeCKI/IX 3aaa4, OINTHYCCKUEC CXEMbI IJId IMOCTPOCHUA

H306pa)KeHHﬁ B IINIOCKOM 3€pKaJic u co6npa}0mel71 JIMH3C

HOPUBOUTH NPUMEpHI (HAXOIUTh HHPOPMAIIUIO O IIPHMepax) NPAaKTHIECKOTO UCIOIB30BaHUs (PH3UUCCKUX 3HAHHI B
MOBCEIHEBHOM JKM3HM 17 obOecrnieyeHus 0€30MacHOCTH MpU OOpalieHuu ¢ HpudopaMu M TEXHUYECKUMU
YCTPOMCTBAMHU, COXPAHEHHUS 3/J0OPOBbS U COOIIOACHUS HOPM IKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene

OCYIIECTBIISATh MOUCK MHPOpPMAIMK (U3UUIECKOrO cojaepkaHus B ceTu MHTepHeT, camocToATeabHO (opMyaupys
MIOUCKOBBIH 3a1poC, HAXOAUTh IIYTH ONPEAETICHUS JOCTOBEPHOCTH MOTY4YeHHOW HH(OPMAIIMK HA OCHOBE UMEIOIIUXCSI

3HAaHUH U JOIIOJTHUTEIJIBbHBIX NCTOYHUKOB
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1.19

UCIOJIb30BATh MPH BBHINOJHEHUN YyUEOHBIX 3aJaHHi HAay4HO-IIOMYJIIPHYIO JHUTEpATypy (U3UUECKOro COACpIKaHUS,
CIpaBOYHBIE MaTEpUaIbl, pecypchl ceTu MIHTepHeT; BiIaeTh NPpUEMaMU KOHCIIEKTUPOBaHMS TEKCTa, IPeoOpa3oBaHUs

nH(OpPMAIIUY U3 OJTHON 3HAKOBOW CUCTEMBI B JAPYTYIO

1.20

1.21

co3/laBaTh COOCTBEHHBIE MMCHbMEHHBIE U YCTHBIE COOOIIEHHUS HA OCHOBE MH(POPMALMU U3 HECKOJIBKUX MCTOYHHKOB
¢bu3nyeckoro conaepkaHus, IMyOJMYHO MPEJICTABIATh PE3yJbTaThl INPOEKTHOH WM HUCCIeN0BaTEIbCKON
JESITeIbHOCTH, TIPU 3TOM TPAMOTHO HCIIOJIb30BaTh U3yUEHHBIN MOHATUHHBIN anmapar u3y4aeMoro pasjaena GUu3nku u

COTIPOBOXAATh BBICTYIIJICHHUE MPE3EeHTAUEH ¢ yU€TOM 0COOEHHOCTEN ayIMTOPUU CBEPCTHUKOB

IIPpH BBINIOJIHCHUH y‘le6HHX IIPOCKTOB U I/ICCJ'IGI[OBaHI/II‘/'I (bI/ISI/I‘leCKI/IX IIponuecCCOB pacCpCaAcCIATh 00513aHHOCTH B rpynuiie
B COOTBCTCTBUU C IIOCTABJICHHBIMH 3aJadaMu, CJICIHUTH 3a BBIIIOJJHCHHUEM IIJIaHA I[GflCTBI/Iﬁ U KOPPCKTUPOBATH €TI0,
aZICKBATHO OILCHHMBATH COOCTBEHHBIH BKJIaZA B JCATCIBHOCTbL TIPYIIIIbI, BbICTpAMBATL KOMMYHHKATHUBHOC

B3aMMOJICHCTBHE, TPOSIBIISS TOTOBHOCTD Pa3periaTh KOHOIUKTHI
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ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KJIIACC
Kon
paszena Kopx siementa IIpoBepsiemMmble 3JIeMEHTHI COIEP:KAHUS
®U3UKA U EE POJIb B IIO3HAHUU OKPYXXAIOIIETO MHPA
n ®dusuka — Hayka o npupoje. SBneHus npupoabl. OU3MUECKUE SBICHUS. MEXaHUYECKUE, TEIJIOBbIE,
JNEKTPUYECKUE, MATHUTHBIE, CBETOBBIE, 3BYKOBbIE
1 dusnueckue BenuuyuHbl. M3mepenue ¢usznueckux BenanuuH. Pusndeckue npudopsl. Ilorpemnocts
u3MepeHnil. MexayHapoaHas cucTeMa €IMHULL
13 EcrecTBeHHOHAYYHBII METO]| MO3HAHMA: HAONIOJICHHE, TIOCTAHOBKA HAyYHOTO BOIPOCA, BBHIIBUKCHUE
1 TUIIOTE3, SKCIIEPUMEHT MO MPOBEPKE TMIIOTE3, O0BSICHEHNE HA0II0JaeMOT0 SIBICHUS
1.4 Ornucanne PU3NYECKHUX SBJICHUM C TTIOMOIIBIO MOAEeH
[IpakTuueckue paboOTHI:
##H#Par###113mepenne paccTosSHUH.
1.5 ###Par##13mepenne o0bEMa )KUJIKOCTH U TBEPAOTO Tea.
##HPar###Onpeienenue pa3MepoB MajbIX Tell.
###Par###113mepenne TemnepaTypsl IPU MOMOIIHN KHUIKOCTHOTO TEPMOMETpPA U JJaTUHKa TEMIEPATypPbl
2 INEPBOHAYAJIBHBIE CBEJJEHN A O CTPOEHUU BEIIECTBA
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###Par###CTpoeHe BEIECTBA: aTOMBI M MOJIEKYJIBI, MX pa3Mepbl. ONBITHI, JOKA3bIBAIOIINE JUCKPETHOE

24 CTPOCHHE BEIECTBA
25 #i##Par### [prokenne vactuiy BemiecTBa. CBs3b CKOPOCTH JBWKCHHUS YACTHUIl C TEMIIEPATYypOM.
' BpoyHoBckoe nBmxenue, tuddysus
2.3 B3aumojielicTBrE YacTHUI] BEIIECTBA: MPUTSHKEHNUE M OTTAIKHBAHHE
#i##Par### ArperaTHple  COCTOSIHMSI ~ BEILIECTBA: CTPOCHHME Ta30B, JKUJIKOCTEH U TBEPIBIX
24 (xkpucTauinyeckux) Tei. B3auMoCBA3b MEXy CBOMCTBAMH BEIIECTB B Pa3HBIX arperaTHbIX COCTOSHUSX
Y X aTOMHO-MOJICKYJISIPHBIM CTPOCHUEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUN BOJIBI
[IpakTryeckue pabOTHI:
26 #H##HPar###Onenka quaMeTpa aToMa METOIOM PsIoB (C UCONIb30BaHUEM (oTorpaduii).

#A#Par###OnbITH 10 HAOMIOICHUIO TETJIOBOTO PACHIUPEHUS T'a30B.

#H##Par###OnbITH 10 0OHAPYKEHUIO NEHCTBUS CUII MOJIEKYJIIPHOTO NMPUTSHKEHUS

JIBIDKEHUE U B3AUMOJIEVICTBYE TEJI

3.1 Mexannueckoe JBrxkeHne. PaBHOMEpHOE U HEPAaBHOMEPHOE JIBUYKEHUE

3.9 ##HPar###Cropocth. CpelHsisi CKOPOCTh NPU HEPABHOMEPHOM JABIKEHHM. Pacuér myTu u BpeMeHUu
' JIBUKEHUS

33 SIBnenue nHepuuu. 3aKOH MHEpLUH. B3anmo eiicTBIe Tel Kak MPUYMHA U3MEHEHHS] CKOPOCTH JBUKEHUS
' Tenn. Macca kak Mepa HUHEPTHOCTH Teja

34 ###Par###I lnoTHOCTh BemiecTBa. CBS3p IJIOTHOCTH C KOJUYECTBOM MOJIEKYN B €IUHUIE 00bEMa
' BellecTBa

3.5 Cuna xak XxapakTepUCTHKa B3aUMOIEUCTBHUS TeI
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3.6

Cuna ynpyroctu u 3akoH ['yka. MI3mepeHne cuiibl ¢ IOMOIIBI0 JUHAMOMETpa

H#HH##Par###IBnenue Tarotenus M cuna Tsokectd. Cuia TsXKECTM Ha Jpyrux IUiaHeTax. Bec Ttena.

3.7
HeBecomocTtsn

3.8 Cuina Tpenus. TpeHre CKOJIbKEHUS U TPEeHUE ToKos. TpeHre B MpUpoJie U TEXHUKE

3.9 H#HH#Par###Cnoxenre cujl, HapaBJICHHBIX MO0 OAHOM MpsIMOM. PaBHOEHCTBYIOIIAS CHIT
[IpakTuyeckue pabOTHI:
OmnpenencHre CKOPOCTH PaBHOMEPHOTO ABIOKCHHs (IIApUKa B JKUAKOCTH, MOJCIH 3JIEKTPHYECKOTO
aBTOMOOWJIS M Tak pdanee). OmnpeneieHue CpefHeld CKOPOCTH CKOJBKEHHUS OpycKa WM IIapuKa I1o

3.10 HAKJIOHHON MockocTu. OmpeaeneHue MIOTHOCTH TBEPHOro tena. ONbIThl, JAEMOHCTPHUPYIOIINE
3aBUCUMOCTh  pacTshkeHHs — (nedopmanuu) MPYKHHBI  OT  HPUWIOKEHHOW  Ccuibl.  OIBITHI,
JEMOHCTPHUPYIOIINE 3aBUCUMOCTh CHJIBI TPEHUS CKOJBXKEHHsS OT Beca Tela U XapakTepa
COINIPUKACAIOIIMXCS TOBEPXHOCTEN

e duznyecKue SBJICHUS B IPUPOJIE: MPUMEPHI IBUKEHHS C PA3TMYHBIMU CKOPOCTSIMHU B KUBOM M HEKUBOM

' MIPUPOJIE, IEUCTBUE CUIIbI TPEHUS B IPUPOJIE U TEXHUKE
3.12 TexHuueckue ycTpoicTBa: TMHAMOMETP, MOJIIUITHUKA

JIABJIEHUE TBEPBIX TEJI, JKUJIKOCTEN 1 TA30B

4.1 Hasnenue TBEporo Tena. CrnocoObl YMEHbIICHUS U YBEIUUEHUS AaBICHUS

4.2 JlaBnenue rasza. 3aBUCUMOCTD JJaBJICHUS ra3za oT 00bEMa, TeMIIEpaTypbl

43 [lepenaua naBneHus TBEPABIMU TEIaMHM, JKUIKOCTSIMH U razamu. 3akoH Ilackans. [IneBmaruueckue
' MaIlIHHBI

A4 3aBUCUMOCTb JaBJICHUS KMIKOCTH OT TiyOuHbl. ['mapocratmueckuit mapagokc. CooOraromniuecs

cocynbl. ['mapaBInyeckue MeXaHu3Mbl
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4.5

4.6

4.7

ATmocdepa 3emin u aTMocdepHoe AaBieHue. [[puurHbI CyliecTBOBaHUS BO3AYIIHOW 000JI0YKH 3eMIIH.

OmnpitT Toppuuemniu. 3aBUCUMOCTh aTMOC(HEPHOTO AaBICHUS OT BBICOTHI HAJl YPOBHEM MOPS
N3mepenue atmocdepnoro aasnenus. [Ipubopsl 11 usmepenust atMocQepHOro 1aBaeHUs

JleficTBHE KUAKOCTH U Ta3a Ha MOrpyKEHHOE B HUX TeJI0. BriTankuBaromas (apXxuMenoBa) cuia. 3akoH

Apxumena

4.8

4.9

4.10

411

[1naBanue ten. Bo3gyxomnnaBanue

[IpakTuueckue paboOTHI:

HccnenoBanue 3aBHCHMOCTH Beca Tela B BOJE OT 00BEMa MOTPYKEHHOW B KUAKOCTH YaCTH TeEaA.
OrnpezenieHne BBITAIKUBAIOIIECH CUIIbI, JEHCTBYIOLIEH HA TENO, MOrPYyX’EHHOE B JKUIKOCTh. [IpoBepka
HE3aBHCHMOCTH BBITAIKUBAIOIICH CUJIBI, ACHCTBYIOUIEH Ha TENO B KUJIKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPHUPYIOLIME 3aBUCUMOCTb BBITAJIKMBAIOIIECH CHJIbI, JAEHCTBYIOLIEH Ha TEJIO B KUAKOCTH, OT
00BEMa OrpyKEHHOH B )KHIKOCTh YaCTH TEJa M OT INIOTHOCTH KHJIKOCTH. KOoHCTpyHpoBaHue apeomeTpa

WX KOHCTPYUPOBAHUC JIOAKHU U OIIPCACIICHUC eé l"py3OHO,Z[’béMHOCTI/I
dusnyeckue SABICHUSA B pUPOIC: BIUSIHUC aTMOC(I)epHOFO JaBIICHUS Ha )KUBOM OpraHu3M, INIaBaHUEC pBI6

Texnuueckue YCTPOﬁCTBa: COO6H_[8.IOH_[I/IeC$[ COCYyIblI, YCTpOﬁCTBO BOAOIIPOBOJA, l"I/II[paBJ'II/I‘leCKI/Iﬁ mnpecce,

MaHOMETp, 0apOMeTp, BHICOTOMEP, MOPIIHEBOI HACOC, aAPEOMETP

PABOTA, MOITHOCTD, DHEPTUA

5.1
5.2
5.3
5.4

Mexanuueckas pabota
Mexanuyeckas MOITHOCTb
[IpocThie MeXaHU3MBI: phIYar, OJI0K, HAKJIOHHAS TUIOCKOCTh. [IpaBuiio paBHOBecHs pbrdara

HpI/IMCHeHI/Ie IIpaBHJIa PaBHOBCCHS pblUara K 6J'IOKy
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8 KJIACC

Kon
pasjiena

«3o70T0€ MpaBmiIo» MexaHuku. KoaduuneHT none3Horo aeicTust Mexanu3MoB. [IpocTeie MeXaHU3MBbI

> B OBITY U TEXHHUKE

5.6 [TorenimanpHast 3HEPTUM Tea, MOJHITOTO Hall 3eMIIEN

5.7 Kunernueckas sneprust

5.8 [TonHas MexaHWUYeCcKast YHEPTHsl. 3aKOH U3MEHEHUS M COXPAaHCHHSI MEXaHUYECKON YHEPTHH
[IpakTuyeckue pabOTHI:

5 g #H##Par###Onpenenenue padOTHl CUJIBI TPSHUS IPH PABHOMEPHOM JIBFDKCHHH TeJa TI0 TOPU30HTAIBHON

' noBepxHoctu. MccnenoBanue ycinoBuid paBHoBecus pbryara. M3mepenue KII/] HakIOHHOM MJIIOCKOCTH.

N3yyenne 3aKoHa COXpaHEHHsI MEXaHUYECKOW YHEPTHH

5.10 duznyeckue sIBICHUS B IPUPOJIE: PhIYaru B TeJe YelIOBEKa

£ 11 TexHuyeckue ycTpoiicTBa: peluar, MoABMKHBIN U HEMOIBUKHBIN OJIOKH, HAKIIOHHAS TUIOCKOCTh, POCTHIE

Kona baemenra

MEXaHU3MBI B OBITY

IIpoBepsiemble 3J1eMeHTHI COAEPKAHUS

TETUJIOBBIE ABJIEHUA
6.1 OcCHOBHBIE MOJOXKEHUS MOJIEKYJISIPHO-KHHETUYECKOW TEOPUH CTpPOEHUs BellecTBa. Macca U pa3mepbl
- MOJICKYJI. OHLITBI, MOATBCPKAAOIIUE OCHOBHBIC ITOJIOKCHUA MOHCKynﬂpHOKI/IHeTI/I‘IeCKOﬁ TEOpHUNn
6.9 Monenu TBEPAOTO, JKUIKOTO U ra3000pa3HOro COCTOSHUMN BemlecTBa. Kpucraminueckue u aMmopgHbie

TCI1a
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6.3 OObsicHEeHME  CBOWMCTB  Ta30B, OJKUAKOCTEH M  TBEPHBIX TEI HAa  OCHOBE  IIOJIOKEHHI
. MOJIEKYJISIPHOKHUHETUYECKON TEOPUU

6.4 CMauuBaHue U KalWUISPHbIE SIBICHUS

6.5 TemnnoBoe pacHIMpEeHHE U CIKATHE

6.6 Temnepatypa. CBsi3b TEMIIEPATYPbl CO CKOPOCTHIO TEIIOBOTO JIBH)KEHUS YaCTHULL

67 Buytpennsas sueprus. CriocoObl M3MEHEHHsS BHYTPEHHEW SHEpPIuu: TEIUIoNepesada M COBEpILCHHE
. paboThI

6.8 Bunel Temonepenayn: TEMIONPOBOJHOCTD, KOHBEKIINS, NU3TyUYEHUE

6.9 KonnyectBo TemioTsl. Y aenbHas TEIIOEMKOCTh BELLIECTBA

6.10 TeriooOMeH ¥ TEIJIOBOE paBHOBECHE. Y paBHEHUE TEILIOBOTO OaiaHca

6.11 [InaBieHne u OTBEpAEBAHUE KPUCTAIIIMYECKUX BEIIECTB. Y Je/IbHAs TEIUIOTA [1JIaBICHUS

512 [Tapoobpa3zoBanue u koHaeHcanus. Vcnapenuwe. Kunenwe. YaenbHas Teruiora napooOpa3oBaHUS.
' 3aBUCUMOCTh TEMIIEPATYPhl KUIIEHHUSI OT aTMOC(HEPHOTO JaBJICHUS

6.13 BnaxxHocTs BO3tyxa

6.14 OHeprus TOIUIMBA. Y IeJIbHAs TEIJIoTa CropaHus

6.15 [Tpuniune! pabots! TemoBbix Apurateneit KI1J] TennoBoro neurarens. TenaoBble JBUTaTENN U 3allUTa
' OKPY’KaOIIEH Cpe/ibl

6.16 3aKOH COXpaHEHMsI U ITPEBPALLIEHNSI JHEPTUH B TEIUIOBBIX ITpoLieccax

6.17 [TpakTuueckue padboThI:

HHHPar###ONBITH 10 0OHAPYKEHUIO JEHCTBUS CUII MOJIEKYJIIPHOTO MPUTSKEHUSL.
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6.18

6.19

###Par####OnbITH 10 BHIPALIMBAHUIO KPUCTAJIJIOB TIOBAPEHHOM COJIM MJIU caxapa.

HHHPar##H#ONBITH 10 HAOIOJCHHUIO TEIUIOBOTO PACIIMPEHUS T'a30B, )KUKOCTEH U TBEPBIX TEIL.
#H##Par###OnpenencHue TaBICHU BO3yXa B 0a/UIOHE IIIPHIIA.

H#HHAPar###OnpITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJICHHUS BO3yXa OT €ro o0bhEMa W HarpeBaHUs
WJIN OXJIAXKICHUSL.

###Par###IpoBepka TUMOTE3bl  JTUHEHHOW  3aBHCHUMOCTH  JUIMHBI  CTOJIOMKA  KUJKOCTH B
TEPMOMETPHUECKOU TPYOKE OT TeMIIepaTypBhl.

###Par#H#HaOnonenne u3MeHeHUs: BHYTPEHHEHW SHEepTruu Teia B pe3yJbTaTe Terionepeaadu u padboTsl
BHEIIHUX CHUJI.

#i##HPar#H##1ccnenoBanue SIBICHHUS TEIDIOOOMEHA ITPH CMEITUBAHUY XOJIOJHON M TOPSTYCH BOIBI.
###Par#H##OnpeneneHne KOIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOW MpU TEIIOOOMEHE C HarpeThiM
METaJUTHYECKUM ITUITHHIPOM.

###Par#H#Onpenenenue yaenbHON TEII0EMKOCTH BEIIECTBA.

#H##Par###ccnenoBanue mmpoliecca UCTIapeHus.

###Par###OnpeneneHne OTHOCUTEIHHON BIAXKHOCTH BO3/1yXa.

###Par###Onpenenenue yaenbHON TEIIOTHI MIABJICHUS Jba.

@dusnvecKue SIBICHUSA B NPUPOAC. NMOBEPXHOCTHOE HATSDKEHNE M KallWJUIAPHBIE SIBIEHUS B IIPUPOJE,
KpHUCTaJIbl B IpUpoze, u3nyuenue CoiHIla, 3aMep3aHue BOJJ0EMOB, MOPCKHE OpU3bl; 00pa3oBaHKUE POCHI,

TyMaHa, UHC, CHEra.
Texuugeckue YCTpOﬁCTBa: KallWJuIsIpbl, MTPUMEPBI HUCIIOJIB30BaHUA KPUCTAJIIOB, JKUJIKOCTHBIN
TCPMOMCTpP, AATUUK TCMIICPATYpPbI, TCPMOC, CUCTCMaA OTOIUICHUA JOMOB, THI'POMCTPLI, IMCUXPOMCETD,

napoBasi TypOMHa, IBUTAaTeIb BHYTPEHHETO CrOPaHUSI.
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OJIEKTPUYECKUE 1 MATHUTHBIE ABJIEHUA

7.1 OnekTpuszanus Ten. J[Ba poaa 3JeKTpUUECKUX 3apsiioB

- B3zanmoeiicTBre 3apsukeHHbBIX Tel. 3akoH KysioHa (3aBHCHMOCTD CHJIbI B3aHMOICHCTBUSI 3apsKEHHBIX TEJ
- OT BEJIMYUHBI 3aPSIIOB M PACCTOSIHHUSI MEXK/TY TEJIaMH)

23 OnekTpuueckoe nojie. Hanpsuk€HHOCTD AsiekTpruueckoro mosist. [I[puHun cynepro3uinu 31eKTPUIeCKUX
- noJjiei (Ha KaueCTBEHHOM YPOBHE)

24 Hocurenn »snexTpuueckux 3apsaoB. OJIEMEHTapHbIM anekTpudyeckuil 3apan. CTpoeHue aToma.
' [TpOBOAHUKY U TUIIEKTPUKH

7.5 3aK0H COXpaHEHUs ANEKTPUIECKOTO 3apsiaa

7.6 DJeKTpUYECKUN TOK. Y CJIOBHSI CyIIECTBOBAHUS DJIEKTPUUECKOrO ToKa. ICTOUHUKH MMOCTOSHHOTO TOKa

27 JIelcTBUsI 3JEKTPUYECKOTO TOKa (TEIUIOBOE, XUMHUYECKOE, MATrHHUTHOE). DJIEKTPUYECKHHl TOK B
- KUAKOCTSAX U razax

7.8 OnekTpuueckas 1enb. Cuia Toka. NeKTPUUECKOe HANPSKEHHUE

7.9 CornpoTHuBiIeHHE TIPOBOJHUKA. Y IETHHOE COMTPOTUBIICHUE BEIIECTBA

7.10 3akoH OMa AJ1s1 ydacTKa Lenu

7.11 [TocnenoBarenbHOE M MapaAIEIHHOE COSAMHEHUE TIPOBOTHUKOB

7.12 PaboTa 1 MOIITHOCTH NIeKTpHUEcKOoro Toka. 3akoH oy — Jlenna

7.13 DneKTpUUecKHe ey U MOTPEeOUTENN IEKTPUIEeCcKoii YHepTuH B ObITY. KopoTKkoe 3ambikaHue

7.14 ITocTosHHBIE MarHUTEL. B3anMonelcTBHE NOCTOSHHBIX MAarHUTOB

7.15 MarautHoe mosie. MargHutHoe I1ojie 3eMJIM U €ro 3HaueHue 1A )KU3HU Ha 3eMiie
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7.16

7.17

7.18

7.19

OmneIT OpcTena. MarHuTHOE 10JI€ JIEKTPUYECKOro TOKa. IIpuMeHeHne 31eKTpOMarHuTOB B TEXHUKE

I[CI\/'ICTBI/IC MArduMTHOTO IIOJIA Ha IIPOBOJHUK C TOKOM. BHGKTPOI[BI/H‘&TCJ'IB IIOCTOAHHOI'O TOKaAa.

Hcnonb3oBaHue 37EKTPOABUTATENCH B TEXHUYECKUX YCTPOMCTBAX U HA TPAHCIIOPTE
OmnbiTel Dapajes. SABneHue 35ekTpoMarauTHor nHaykiuu. [Ipasumno Jlenma

OnekrporeHepatop. CrnocoObl  TMOMYYEHHS  DJIGKTPUYECKOW  JHEPTUU.  DIIEKTPOCTAHIIMU  Ha

BO300HOBJISIEMBIX UICTOYHHKAX OHCPIrun

7.20

[TpakTuueckue padbOTHI:

OnbITHI IO HAOJIOACHUIO 3JICKTPU3ALIUHU TEJI MHAYKIUEH U IPU COTPUKOCHOBEHUH.

HccnenoBanue ASMCTBUS SJEKTPUIESCKOTO TOJISI HA IIPOBOJHUKH U JIUAJICKTPHKH.

COopka u poBepka paboThI AMEKTPUIESCKON SN IIOCTOSTHHOTO TOKA.

H3mepeHue u peryJimpoBaHUe CHIIbI TOKA.

W3mepeHue u peryaupoBaHue HAMPSHKSHUSI.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA, MJYIIETO 4Yepe3 PEe3HCTOp, OT COMPOTHUBIICHUS PE3HCTOpa H
HAIpPsDKCHUS Ha PE3UCTOPE.

OMBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD 3JICKTPHYECKOTO COMTPOTUBIICHUS MPOBOJHUKA OT €0 JUTUHBI,
TUTOLIA T MTOTIEPEYHOTO CEUCHHUS K MaTepHaa.

[IpoBepka mpaBuia CIIOKEHMS HANPSDKCHUH TPH MOCIEIOBATEIBHOM COCIMHEHHH IBYX PE3HCTOPOB.
[TpoBepka mpaBuIIa JJsl CUIIBI TOKA MTPU NapaJIeIbHOM COSIMHEHUH pe3ucTopoB. OmnpesencHue padoThl
ANEKTPUUECKOTO TOKA, MIYIIEro uepe3 pesuctop. OnpenesiieHHe MOUIHOCTH 3JICKTPHUYECKOrO TOKa,
BBIJICTSIEMON Ha pe3ucTope. MccienoBaHne 3aBHCUMOCTH CHIJIBI TOKA, MIYHIETO Yepe3 JIAMIIOYKY, OT

HAIPsKCHUA Ha HEH. Onpe,ueneHHe KHI[ HarpeBaTelI. HccnegoBanne MarHUTHOTO B3aMMOICHCTBUS
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MOCTOSIHHBIX MAarHuTOB. V3yueHre MarHUTHOTO MOJISi MOCTOSHHBIX MarHUTOB MPU UX OOBEAMHEHUH H
pasnenenun. MccnenoBaHue NAEHCTBUS 3JIEKTPUYECKOTO TOKAa HAa MAarHUTHYIO CTpenKy. OmbITH,
JIEMOHCTPUPYIOILIKE 3aBUCUMOCTb CHJIBI B3aUMOJECHCTBUS KaTyIIKA C TOKOM M MAarHuTa OT CUJIbI TOKa U
HaIlpaBJIE€HUsl TOKa B KaTylke. V3yueHue NEHCTBUS MArHUTHOIO IMOJS HA NPOBOAHUK C TOKOM.
KoncrpyupoBanue u uzydenue paboThl anekrponsuratens. M3mepenue KIIJ[ snexTpoaBurarenbHON
yCTaHOBKHU. OIBITBI IO HUCCIEJOBAHUIO SIBJICHUS 3JIEKTPOMAarHUTHOM MHIYKIUHU. MCCIEIOBAHNE

W3MEHEHHUH 3HAUCHUS U HaIpaBJICHUS HHAYKIHMOHHOI'O TOKa

7.21

1.22

®du3nyeckue SBICHHUSI B IpUPOAC: DJICKTPUYCCKHUC SIBJIICHUA B aTMocq)epe, OJICKTPHUYCCTBO JKHBBIX
OpraHu3mMoOB, MAaroHuTHOC II0JIC 36MJII/I, z[peﬁ(b IMOJIFOCOB, POJIb MArHUTHOI'O IIOJIA JJIA JKM3HH Ha 3CMJ'IC,

IMOJIAPHOC CUAHHC

TexHuyeckue yCTpOICTBA: AJIEKTPOCKOI, aMIepMeTp, BOJIBTMETP, PEOCTaT, CUETUUK DIEKTPHUUECKON
SHEPrUH, DIICKTPOOCBETUTEIbHBIE MNPUOOPBI, HArpeBaTeibHbIE  AIECKTPONPHUOOPHI  (IIPUMEPHI),
AIIEKTPUYECKUE MPETOXPAHUTENH, DJIEKTPOMArHUT, 3JIEKTPOABUTaTEIb MOCTOSHHOIO TOKa, Te€HepaTop

IIOCTOSHHOI'O TOKa

9 KJIACC
Kon
Kox anemenra [IpoBepsiemble 37EMEHTHI COAEPIKAHMS
pasnena
o MEXAHUYECKUE ABJIEHU S
8.1 Mexanuueckoe aBmxeHue. MarepuanbHas Touka. Cucrema oTcuéra
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8.2

OTHOCHUTENHLHOCTh MEXAaHUYCCKOT'O JBHOXXCHUA

8.3 PaBHOMEpHOE MPsIMOIMHEHHOE IBHKCHHE
#H#Par###HepaBHoMepHOE NTPAMOIMHENHOE ABKEeHUE. CpeHAs U MIHOBEHHAs CKOPOCThH TeJjla IpU
8.4 HEpaBHOMEPHOM JIBUKEHUU
8.5 VYckopenue. PaBHOYCKOpEHHOE NPAMOJIUHENHOE IBUKCHUE
8.6 #HHPar#H#CoboHoe nagenue. OnbiThl ["anunes
#H#Par#HPaBHOMEpHOE JIBIDKEHUE 110 OKpyxkHOcTH. Ilepron m yacrora obpamienus. JluneliHas u
8.1 yrioBasi ckopocTH. LleHTpocTpeMuTenbHOe yCKOpeHue
8.8 ITepBerii 3akon HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tpetuii 3akon HproToHa
8.11 ###Par###1 [puHun cynepno3uiuuy Cuil
8.12 Cwuia ynpyroctu. 3akoHn ['yka
8.13 ###Par#H##Cuia TpeHUs: crjia TPEHUS CKOJIbKEHUS, CUJIa TPEHUSI IIOKOs, IPYTUe BUbI TPEHUS
8.14 ###Par#H###Cuita TSKECTH U 3aKOH BCEMUPHOTO TATOTEHUS. Y CKOPEHHE CBOOOTHOTO MaIeHUS
8.15 JBwxenue mnanet Bokpyr Comuna. [lepBas kocMuueckast ckopocts. HeBecoMOCTh U mieperpy3ku
8.16 PaBHOBecue MarepuanbHOM TOUukU. AOCOTIOTHO TBEPAOE TEIO
8.17 H#H#HPar###PaBHOBecHe TBEPIOTO TeJa C 3aKPEIIEHHOM OChIo BpaleHHst. MoMeHT cuiibl. LleHTp TsokecTn
8.18 Nmnynec Tena. MI3mMenenune ummynsca. IMIysibe cuitbl
8.19 3aKOH COXpaHEHMsI UMITyJIbCa
8.20 #HHPar###PeakTHBHOE IBUKEHUE
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8.21

Mexanunueckasi paboTa U MOIIIHOCTb

8.22 Pabota cun TskecTH, ynpyrocty, TpeHus. CBs3b SHEPTUU U paboThI

8.23 [ToTennmanbHas SHEPrUs Tea, MOJHATOTO HaJl TOBEPXHOCTHIO 3eMITH

8.24 [ToTeHmanpHast SHEPTUS CIKATOUN TPYKUHBI

8.25 ###Par###Kunernueckas sueprus. Teopema 0 KHHETHYECKON YHEPTUH

8.26 ###Par###3akoH coXxpaHeHUS MEXaHUYECKOU SHEPTHH
[TpakTudeckue padOTHI:
OnpeneneHne cpeiHed CKOPOCTH CKOJBKEHHUS OpycKa WM JBIKCHHS INapuKa IO HAKIOHHOM
wiockocTd. OmpeneneHne YCKOpPEHHsl Tejla MpU PaBHOYCKOPEHHOM JBIDKEHHUH 110 HAaKJIOHHOU
IJIOCKOCTH.
HccnenoBanre 3aBUCUMOCTH TYTH OT BPEMEHU MPU PABHOYCKOPEHHOM JBMIKEHHHM 0€3 HadalbHOM
CKOPOCTH.

8.27 [TpoBepka runoTe3bI: €CIIU PU PABHOYCKOPSHHOM JIBHXKCHHU 0€3 Ha4alIbHON CKOPOCTH ITyTH OTHOCSTCS
KaK psJT HCUETHBIX YHCEN, TO COOTBETCTBYIOIINE MPOMEKYTKH BPEMEHHU OJIMHAKOBEI.
HccnenoBanne 3aBUCMMOCTH CHJIBI TPEHUS CKOJNBKEHHS OT CHJIBI HOPMAJbHOTO JaBJICHUS.
Omnpenenerne KodpPUITUEHTA TPEHHS CKOTBKeHUs. OnpeiesieHne )KECTKOCTH NMPYKUHBL. OnpeeneHne
paboThl CHUJIBI TPEHHS TPU PABHOMEPHOM JBIDKEHHH TeJla IO TOPU30HTAIBHOM TMOBEPXHOCTH.
Omnpenenerne pabOTHI CHIIBI YIPYTOCTH IMPH MOIBEME Tpy3a C HCIOIH30BAaHHUEM HEIOJBIKHOTO U
MTOABIKHOTO OJIOKOB

828 dwusnveckre SBICHUS B MPUPOJE. MPWIUBHI M OTIHBBI, ABWKEHHE IMIaHeT CONHEYHON CUCTEMBI,

' PCAKTUBHOE JIBUKCHHE KUBBIX OPTaHU3MOB
8.29 TexHUYeCKHE YCTPOUCTBA: CIUAOMET, JATUYUKHU MOJIOKEHUS, PACCTOSHUS B YCKOPEHUS, PAKETHI
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MEXAHNYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1 KonebarenbHoe nemxenne. OCHOBHBIE XapaKTEPUCTUKH KOJIEOaHUA: IEPUOJ], YAaCTOTA, aMILIUTYAa

9.2 MaremaTruecKuil ¥ Ipy>KUHHBIA MasTHUKU. [IpeBparienne sHepriuy Mpu KoiedaTeabHOM JIBUKECHUN

9.3 3aryxatomue kojaebanus. BeinyxeHHbie konebanus. Pezonanc

94 Mexanudeckue BoJHbI. CBOMCTBAa MeXaHMYeCKUX BOJH. [IpononbHble U nonepedHsie BoJHBIL. [lnnHa

' BOJIHBI M CKOPOCTb €€ pacipoCTpaHeHUs. MeXaHMYECKUE BOJIHBI B TBEPAOM TEJIE, CEUCMUYECKUE BOJIHBI
9.5 3Byk. ['poMKOCTB 1 BbICOTa 3BYKa. OTpaskeHue 3ByKa
9.6 WHudpa3Byk u yabTpa3ByK
9 [TpakTuueckue padbOThI:

OnpezneneHue 4acTOThl U MepHOa KoleOaHUH MaTeMaTHYECKOTO MasiTHUKA.
Omnpenenenye 4acTOThl U EpHo1a KoaeOaHui Npy>KMHHOTO MasiTHUKA

9.7 HccnenoBanue 3aBUCUMOCTH IEpHOAA KoyieOaHHWN MOABEIICHHOIO K HUTH Ipy3a OT AJMHBI HUTH.
HccnenoBanue 3aBUCUMOCTH IepHoJia KojaeOaHui MpyKUHHOTO MasgTHUKA OT Macchl rpy3a. [IpoBepka
HE3aBUCHMOCTH IepHosa KoyieOaHui Ipy3a, MOJBEIIEHHOIO0 K HUTH, OT MAacchl Ipy3a U KECTKOCTH
npyxuHsl. 3Mepenue yckopeHnusi cBOOOAHOrO NaieHus

95 dusnyecKue [BJICHUSA B IPUPOJE. BOCIPUATUE 3BYKOB >KMBOTHBIMHM, 3E€MJIETPSICEHUE, CEHCMUYECKUE

' BOJIHBI, IIyHaMH, 3XO0
9.9 TexHu4yeckue ycTponucTBa: AXO0JIOT, UCIIOJIb30BAHHE YIIbTPa3ByKa B ObITY U TEXHUKE
OJIEKTPOMATHUTHOE ITOJIE U SJIEKTPOMAT'HUTHBIE BOJIHBI
10 10.1 DJIEKTPOMAarHuTHOE MOJe. JIEKTPOMArHUTHBIE BOJIHBL. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH
10.2 [[kana 31eKTPOMAarHUTHBIX BOJH
10.3 DJeKTpoMarHuTHas npupoja ceera. CKkopocTh cBeTa. BoTHOBBIE CBOMCTBA CBETA
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[TpakTuyeckue pabOTHI:

10.4
H3ydeHue cBONCTB 3JEKTPOMArHUTHBIX BOJH C MTOMOIIbI0 MOOUIBHOTO TenedoHa

105 dusznueckre SABIECHUS B MPHUPOAE. OHOJOTMYECKOe NAEWCTBHE BUAMMOIO, YIbTPaduOIETOBOIO U

' PEHTIC€HOBCKOI'O U3JIy4eHUI
10.6 TexHnyeckue ycTponcTBa: UCIIOIb30BAHUE 3JIEKTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H
CBETOBBIE ABJIEHUA

11.1 JlyueBast moniens cBeta. MICTOUHHMKYM cBeTa

11.2 [IpssMonuHEITHOE pacpoCTpaHEHHUE CBETa

11.3 Ortpaxenue csera. [Inockoe 3epkasno. 3aKOH OTpakeHHs CBETa

11.4 [Tpenomnenue cBera. 3akoH IpeaoMiIeHus cBeta. [lonHoe BHyTpeHHEE OTpaKEHUE CBETA

11.5 Jlunza. Xop nydeii B THH3E

11.6 Onruueckas cuctema ¢oToarrmapara, MUKpPOCKOIIA U TeIeCKoma

11.7 I'ma3 kak onruyeckas cucteMa. bIM30pyKoOCTh U TaTbHO30PKOCTh

1 118 Paznoxenue Genoro ceera B criekTp. OnbiTel HetoToHA. Clio)KeHne CeKTpabHBIX IIBETOB. Jlucnepcus
. cBeTa

[TpakTyeckue paboTHI:
###Par#HH#ccnenoBanne 3aBUCHMOCTH yIJla OTPaKEHUsI CBETOBOIO JIy4a OT YIJia MaJeHHUs.
HHHPar###113yueHne XxapakTepuCTUK N300paskeHUs IpeIMETa B INIOCKOM 3epKaJle.

11.9 ###Par### ccnenoBanne 3aBUCUMOCTH yIJIa TIPEJIOMJICHHS CBETOBOTO Jiyda OT yrja MajeHus Ha
TPAHULIE €BO3/1yX — CTEKIIO.
###Par#H# lonydyeHre n300paxeHuil ¢ MOMOIBIO COOMpAOIIeH JTMH3BI.
#Hi#Par###Onpenenenue pOKyCHOT0 pacCTOSIHUS U ONTHYECKOW CHIIBI COOMPAIOIIEeH JTHH3HI.
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HHHPar###ONBITHI 110 pa3I0KeHUIO OEJI0r0 CBEeTa B CIIEKTP.
#H##Par###OnbITHI O BOCIIPUATHIO IIBETA IIPEIMETOB IPU UX HAOIIOICHUN Yepe3 IIBETOBBIC (PUIBTPHI

1110 ®dusznueckue sBneHUs B mpupojae: 3atmenus Connua u JlyHbl, 1IBeTa TeJ, ONTUYECKUE SIBICHUS B

' atmocdepe (uBeT Heba, pedpakiius, paayra, MUPaxK)
11.11 TexHUUECKne yCTpOMCTBA: OYKH, IEPUCKOT, (hoToanmapar, ONTHIECKUE CBETOBOIbI
KBAHTOBBGIE ABJIEHUA

12.1 OmnbiTel Pe3epdopna u mianeTapras Mmozieas atoma. Mozenb aroma bopa

12.2 Hcnyckanue u norjomieHre ceeta atoMoM. KBauTsl. JInHeHyaTbie CIEKTPhI

12.3 PannoaktuBHOCTh. Anb(a, 6eTa- 1 raMma-u3TydeHHs

12.4 CtpoeHue aToMHOTO sifipa. HykioHHast MozieNib aTOMHOTO siipa. M30Tors!

12.5 PannoaktuBHble npeBpamienus. [lepuoa nmomypacmnana aTOMHBIX sii€p

12.6 SnepHble peakuu. 3aKOHbI COXPaHEHUS 3aps10BOTO U MAaCCOBOI'O YHCET

12.7 OHeprus CBsI3U aTOMHBIX sijiep. CBsA3b MacChl U SHEPTUU

12 N

12.8 Peaxiun cunTesa u genenus saep. Mcrounnku sHeprun CoiHIA U 3BE3]T

12.9 Snepnas sHepreTuka. [[eficTBHE paAMOAKTUBHBIX U3IyYECHUN HA KUBBIE OPraHU3MBbI
[TpakTuueckue padbOTHI:

12.10 HaGnroneHue CrjIonHbIX U IMHEWYAThIX CIIEKTPOB U3ITYUYECHHUS.

' HccnenoBanue TPEKOB: U3MEPEHHE SHEPTHH YaCTHUIIBI IO TOPMO3HOMY Iy TH (110 (poTorpadusim).

W3mepeHue paanoakTUBHOTO (poHa
®dusnueckue SBICHUS B TIPUPOJC. €CTECTBEHHBIH PATUOAKTUBHBIA (OH, KOCMHUYECKHE JIy4H,

12.11 pPalMOAaKTUBHOE H3JIyY€HUE NPUPOIHBIX MMHEpPAIOB, ICHCTBUE pPATUOAKTUBHBIX HU3IYYCHUH Ha
OpraHu3M 4YeoBeKa
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MPOBEPSIEMBIE HA OI'D 1O ®U3UKE TPEFOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOH
OBPA3OBATEJBHON MTPOI'PAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHMUS

Kon
NpoBepsieMoro
TpedoBaHuUs

IIpoBepsiemblie TPeOOBAHUSA K NPEeAMETHBIM pe3yJbTaTaM 0a30BOIr0 YPOBHSI OCBOCHUS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOT0 00111er0o o0pa3oBanusi Ha ocHoBe PI'OC

[Tonnmanue posin GU3MKHU B HAYYHOU KapTHHE MUPA; CPOPMHUPOBAHHOCT 0A30BBIX IPEJCTABICHUN O 3aKOHOMEPHON
CBSI3U W TIO3HABAEMOCTH SIBIICHUI MPUPOJIBI, O POJIM IKCIIEPUMEHTA B (PU3UKE, O CUCTEMOOOpasyromeil posin Gu3nKu
B Pa3BUTUHU €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH, 00 IBOIOLMH (U3NYECKUX 3HAHUHN U UX POJIH B LIEIOCTHON
€CTeCTBEHHOHAYYHOH KapTHHE MHUpA, O BKJIAJIE POCCHMCKHUX W 3apyOeKHBIX yUEHBIX-(DM3MKOB B Pa3BHTHE HAYKH,

00BsICHEHHE MpOHECCOB OKPYKAOUICTO MUPA, PA3BUTUC TCXHUKHU U TEXHOJIOTUH

3HaHHs O BUAAaX Marepuu (BEHIECTBO W IOJIE), O JBMKCHUH KaK CIIOCOOE CYIIECTBOBAHHMS MaTepuH, 00 aTOMHO-
MOJICKYJIIPHOM TEOPHM CTPOCHHUS BEHIECTBA, O (DU3MYCCKOW CYIIHOCTH SIBICHHH TPUPOAbI (MEXaHHMUYECKHX,
TETUIOBBIX, SJIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHHUE Pa3IndaTh sIBICHUS MO OMUCAHUIO X XapaKTEPHBIX CBOHCTB
U Ha OCHOBE OIBITOB, JEMOHCTPUPYIOIIMX TaHHOE (PU3MYECKOoe SIBICHHE, YMEHHUE paclO3HaBaTh MPOSBICHHUE

U3YUYCHHBIX (PU3NYECKUX SIBICHUN B OKPY)KAIOIIEM MUPE, BBIIEIISS X CYIIECTBEHHbBIC CBOMCTBA (MIPU3HAKH)

BJ'I&)IGHI/IG OCHOBaMH ITOHATHIHOI'O arrmapara 1 CUMBOJIMYCCKOT'O S3bIKa (1)I/I?>I/IKI/I N UCIIOJIb30BAHUEC UX OJIA PCIICHU A
yLIe6HLIX 3a7a4, YMCHHMEC XapaKTCpU30BaTh CBOMCTBaA TECII, (I)I/I3I/I‘ICCKI/IG SABJICHUS W TIIPOLCCChI, HCIIOJIb3Ys

(GyHIaMeHTalIbHbBIE U SMIIUPUYECKHUE 3aKOHbI

VMenue onuchBaTh HU3YYCHHBIC CBOMCTBA TeN U CI)I/ISI/I‘-ICCKI/IG SABJICHUA, UCIIOJIB3YyA (1)I/ISI/ILI€CKI/IG BEJINYHNHBI

Brnagenue ocHoBaMu METOZ0B HAyYHOTO MMO3HAHUS € yUETOM COOIOCHHS ITpaBUJl O€30MacCHOT0 Tpyia: HaOII0AeHHE

(bU3MYECKUX SIBICHUN:
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YMEHHUE CaMOCTOSTENIbHO COOMpaTh SKCIEPUMEHTAIbHYI0 YCTaHOBKY M3 JaHHOTO Habopa 0O0OpyIOBaHUS IO
MHCTPYKIMH, ONKCHIBATh XOJI ONbITA U 3aIIMCHIBATh €T0 Pe3yIbTaThl, POPMYIHUPOBATH BHIBOIBI;

MPOBEJCHUE TPSAMBIX M KOCBEHHBIX HM3MEPEHUH (U3NYECKUX BEIWYMH. YMEHHE IUIAHHPOBATh W3MEPEHHS,
CaMOCTOSITENILHO COOMpATh AKCIEPUMEHTATIbHYI0 YCTAHOBKY MO WHCTPYKIMH, BBHIYHUCISATH 3HAUEHHE BEJIMUMHBI U
AQHAJIM3UPOBATH II0JIyYCHHBIEC PE3YJIbTAThI C YYETOM 33JaHHOM ITOTPELIHOCTH PE3yJIbTaTOB U3MEPEHUN;

MIPOBEJICHUE HECIOKHBIX IKCIEPUMEHTATIbHBIX HCCIEAOBAHUN; CAMOCTOSITEIIbHO COOMpPATh HKCIEPUMEHTAIbHYIO
YCTQHOBKY W NPOBOJIUTH MCCIIEJOBAHUE MO WHCTPYKIMHU, MPEACTABIATH MOJYYCHHbIE 3aBUCHUMOCTH (DU3MUYECKUX

BCJINYHMH B BUJC Ta6J'II/II_I ur pa(I)I/IKOB, YUUTBIBATH HNOTPCHIHOCTH, ACJIATh BBIBOJBI IO pE3YyJIbTaTaM UCCICIOBAHUSA

ITonumanue XApaKTCPHBIX CBOICTB (bHSI/I‘ICCKHX MOHeHeﬁ (MaTepI/IaHBHaSI TOYKa, a0COJIFOTHO TBépI[O@ TCJI0, MOACIIN
CTPOCHUSA T'a30B, JKUJIKOCTEH U TBépI[LIX TCJI, IJIaHETapHad MOACJIb aTOMa, HYKJIOHHAaA MOJACJIb aTOMHOI'O smpa) n
YMCHUC ITPUMCHSATD UX IJIA 00BACHEHUS (1)1/1314%01(1/1)( IIpoueccoB

VYMeHne oOBICHITH (bHSH‘ICCKHe MpoucCChl U CBOMCTBA T€J, B TOM 4YHCJIEC U B KOHTEKCTE CI/ITyaHI/Iﬁ IIPaKTHUKO-

OPHUCHTHPOBAHHOI'O XapaKTEpa, B YaCTHOCTHU, BBIABIIATH NPHUYNHHO-CICIACTBCHHBIC CBA3HU U CTPOUTH 00BSICHEHHE C

OTIOpPO Ha U3yYECHHBIE CBOMCTBA (DU3NYECKUX SBICHUHN, (PU3UIECKUE 3aKOHBI, 3aKOHOMEPHOCTH U MOJIETH

VYMenue pemarh pacuéTHbie 3ama4yn (Ha 0aze 2 — 3 ypaBHEHHIi), UCIOJb3Ysl 3aKOHBI U ()OPMYJIbI, CBS3BIBAIOIINE
¢u3nyeckue BEIMYUHBI, B YaCTHOCTH, 3alUCBhIBATh KPAaTKOE YCIOBME 3ajlaud, BBIABIATH HEJOCTAIOIIUE JAaHHBIE,
BBIOMpATh 3aKOHBI U (OPMYJIbI, HEOOXOAUMBIE Ul €€ PELleHUs, UCIOJb30BaATh CIPABOYHbIE JaHHbIE, IPOBOIAUTH
pacyé€Tbl M OLIEHUBATh PEATUCTUYHOCTh MOJIYYEHHOTO 3HAU€HHUs (U3MUECKOW BEIUYMHBI, YMEHHE ONpEeAesTh

pa3MepHOCTh (PU3UYECKOI BEIMYMHBI, IOJYyUYEHHON MIPU PEIICHNH 3aaun

YMeHue xapakTepu3oBaTh MPUHIMUIBI JEHCTBUS TEXHUYECKHUX YCTPOMCTB, B TOM 4YMCIE€ OBITOBBIX MPUOOPOB, U
MIPOMBIIIICHHBIX TEXHOJIOTHYECKUX MPOIIECCOB MO MX OMUCAHMIO, UCIOJB3Yys 3HAHMUA O CBOMCTBaX (hU3MUECKUX

SIBJICHUN U HEOOXOAUMBbIe (PU3NUECKHE 3aKOHOMEPHOCTHU
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10

11

YMeHue UCToIb30BaTh 3HAHUS O (PU3MUECKHX SBJICHHSIX B MMOBCEAHEBHOMN KM3HU JJIsl 00ecrieueHus 0e30MacHOCTH
pu oOpanieHuH ¢ OBITOBBIMU MPUOOPAMU M TEXHUUYECKUMH YCTPOICTBaAMH, COXpPaHEHHS 310POBbS U COOIIOACHMUS
HOPM IKOJIOTHYECKOTO TIOBEJICHUS B OKPYIKAIOMICH cpejie; MOHUMaHue HEOOXOAMMOCTH PUMEHEHHUS JOCTHUXCHHH

@HSHKHIlTeXHOHOFHﬁ)DUIpaHHOHaHBHOﬂ)HpHpOHOHOHB3OBaHHH

OmnbIT noucka, mpeoOpa3oBaHUs U NpeAcTaBIeHUS HHPOpMALUU (PU3HMUECKOrO COAEP)KAaHUS C HCIOJIb30BAHHUEM
MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHHA; YMEHHE OIICHWBATH AOCTOBEPHOCTDH IOJIyYeHHON WH(pOpManuu
Ha OCHOBE MMEIOLINXCS 3HAHUHN U JJOMIOJHUTEIbHBIX HICTOUHUKOB; YMEHHE UCII0Ib30BaTh IIPHU BHIMOJIHEHUH YU€OHbBIX
3aJlaHuil Hay4HO-TIOIYJIIPHYIO JUTEpaTypy (U3MYECKOro COJAEP KaHUS, CIIPAaBOYHBbIE MaTEpUajbl, PECypChl CETH
WuTepHer; BiageHne 6a30BbIMU HaBbIKAMHU ITPpeoOpa3zoBaHus UH(GOPMAIMU U3 OJHON 3HAKOBON CHUCTEMBI B JIPYIyIO;
YMEHHE CO3/]aBaTh COOCTBEHHBIE MHUCHbMEHHBIE M YCTHBIE COOOIEHUS Ha OCHOBE MH(POPMALMU U3 HECKOJIbKUX

HMCTOYHHUKOB
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IHEPEYEHD 3JIEMEHTOB COAEPKXAHUA, ITPOBEPAEMBIX HA OI'D 11O ®PU3UKE

Kon IIpoBepsieMblii JJIEMEHT COePKAHUSA
1 MEXAHUWUYECKUE SBJIEHUA
1.1 Mexanuyeckoe aBuxeHue. Marepuanbtas Touka. Cucrema orcuéra. OTHOCUTEIBHOCTD JBUKEHUS
12 PaBHOMepHOE 1 HepaBHOMepHOE JBMkeHUe. CpeHss ckopocTb. DopMyiia uist BEIYKCICHUS CpeHel ckopocTu: V = S/t
PaBHOMEpHOE TmpsAMONMHENHOE JBH)KEHHE. 3aBUCHUMOCTb KOOpPAMHATBl TeJda OT BPEMEHM B CiIydyae pPaBHOMEPHOTO
MPSIMOJIMHEHHOTO IBMYKCHHUS:
1. —
3 () =x,+vt
I'pacdviku 3aBUCUMOCTH OT BPEMEHHU JIJISl IPOEKIIMHU CKOPOCTH, MPOEKIIUHU MEPEMELIEHHs, TyTH, KOOPIUHATHI IPU PAaBHOMEPHOM
MPSIMOJIMHEITHOM JIBHDKCHU U
3aBUCHUMOCTh KOOPJMHATHI TEJIa OT BPEMEHU B CIydae PaBHOYCKOPEHHOTO MPSMOIUHEHHOTO ABUKEHUS:
2
Sy =vg #f+ay* =
1.4 ) =Vo, 2 5
@opMyIibl 711 MPOCKIUHU NTEPEMEILEHNUS, MPOEKIUHA CKOPOCTH U MPOEKLUUN YCKOPEHUS MPU PAaBHOYCKOPEHHOM MPSIMOJIMHEHHOM
JBIKEHUH .
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1.5

1.6

2
t
.sx(a‘]=v‘]x-a‘+ax-?.

U_\'(f) =Up, T, 1,

a. (r)=caonst,

] .l
- — - = F}
Uiy Uix Ly 8y

I'paduku 3aBHCUMOCTH OT BPEMEHH JIJIsl TPOSKUUHU YCKOPEHHUS, IIPOCKIIUU CKOPOCTH, IPOCKIIMU TIepEeMENICHHS, KOOPIUHATHI IPU
PaBHOYCKOPEHHOM IPSIMOJIMHEHHOM JBH>KECHUU

CBobonHoe magenue. GopMyIibl, OMUCHIBAIOLIME CBOOOIHOE MAJCHUE Tela MO BepPTUKAIHM (IBIIKCHUE Tesla BHH3 WM BBEpPX
OTHOCHTEJIBHO MOBEpXHOCTH 3emiin). ['padyki 3aBUCUMOCTH OT BPEMEHH JUISl TIPOSKIMH YCKOPCHUS, TPOCKIUN CKOPOCTU U
KOOpAMHATHI IPU CBOOOHOM IAJICHUU TeJla [0 BEpTHKAIU

CKopocTb paBHOMEPHOTO JBUKEHUS T€JIa 110 OKpykHOcTU. HanpaBienue ckopocTu.

CDOpMy.]'Ia AJI1 BBIYUCJIICHUA CKOPOCTU YC€PE3 paAnyC OKPYKHOCTHU U IICPUOJ o6pa1ueHH;1:

2MR
o=
T

I_IeHTpOCTpeMI/ITeJ'IBHOG YCKOPCHHUC. HanpaBneHI/Ie HCHTPOCTPEMUTCIIBHOTO YCKOPCHHU . CDOpMy.TIa JJIs BBIYMCJICHHUS YCKOPCHMUS

CDOpMy.TIa, CBA3bIBAOMIAA IEPUOTA U HACTOTY 06paH_IeHI/I$[:

Vo= ?
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Macca. IInoraocts Bemectsa. @opmyia i BBIYUCICHUS IIIIOTHOCTH!

_m

1.7 V
1.8 Cwuita — BexkTopHas ¢uzudeckas BeaudrHa. CI0)KeHUE CUTT
1.9 SAsnenue unepruu. [lepsriii 3akon HeroToHa
Bropoii 3akon HeroToHa!
1.10 F=m-d
CoHarpaBieHHOCTh BEKTOPa YCKOPEHUS Tejla U BEKTOpa CHIIBI, JEHCTBYIOIIEH Ha TEIO
B3anmopernicteue ten. Tpernii 3akon HeroToHa:
1.11 F. p I _P-l—rz
Tpenue nokos u TpeHue ckonbxeHus. opmyna 1ist BBIYUCIECHUS MOYJISL CUIIBI TPEHUS CKOJIbKEHUSI:
F_=pn-N
1.12 R
Hedopmarus Tena. Yrnpyrue u Heynpyrue aedopmaruu. 3aKoH ynpyrou negopmaiiuu (3akoH ['yka):
1.13 F=k-Al

98



1.14

BCCMI/IpHOG TATOTEHHE. 3aKOH BCEMHUPHOTO TATOTCHUS .

My -1
F=¢g.—1 2
'L
Cuna 1sprecTd. Y CKOpeHHe CBOOOTHOTO MACHMS.
dopmyiia 1715 BBIYUCICHUS CHITBI TSHKECTH BOJIM3H MoBepXxHOCTH 3emin: F = mg.

JBuwxenue mnanet Bokpyr Comnuua. [lepBas kocMuueckas ckopoctb. HeBecoMOCTh U nieperpy3ku

1.15

1.16

1.17

1.18

Nmnynbe Tena — BeKTopHas pu3nyecKas BeIMUnHa.
p=mi
I/IMHYJ'IBC CUCTEMEI Tell. MI3MeHeHue HUMITYJIbCA. I/IMHy.]'ILC CHUJIbI
3aKkoH COXpPAaHCHUA UMITYJIbCa JIA SaMKHYTOﬁ CHCTEMEI TEJI.
D=1+, U, =const
PeaxTuBHOE JABUXKCHUC

Mexanndeckas pa60Ta. d)opMyna JJIs1 BBIYHMCJICHUA pa60TBI CUJIBL.

A=Fsoosc

MexaHn4deckass MOIIHOCTb.

nN=4
r

Kunernueckas u MOTCHIMAJIbHAas SHCPIrus. <DopMyJ1a JIJISI BBIYUCIICHUS. KUHETHYECKOM SHEPIuM.
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HE)E
E =2

o2
Teopema o kuHeTHueckou sHeprur. Popmyra i BBIYUCICHNUS TOTCHIMAIBHON SHEPTUH TeJa, IOAHATOTO

Hag 3eMIIEH:

E,=mgh

Mexanndeckas SHEpTHsL:

E=E;+E p
1.1 . o
9 3aKOH COXpaHEHUs1 MEXaHNYECKOM sHeprun. PopMyia Jijisl 3aKOHA COXPAHEHUS] MEXaHUYECKOM 3HEPTUU B OTCYTCTBHE CHJI
Tpenust: E = const.
[IpeBpalieHue MEXaHMYECKOW SHEPTUHU NMPU HATMYHUH CUIIbI TPEHHUS.
[IpocTbie MexaHU3MBI. «30J10TOE MPABUIIO» MEXAHUKHU.
Peruar. Moment cuisr; M - Fl.
VYcmoBue paBHOBECHS pblyara.
M +M, +..=0
1.20
[MoasmxubI 1 HenoaABWKHBIN O0s10ku. KTl mpocThix MexaHU3MOB,
n= Anonesman
Aaarpaqem.i
1.21 JlaBnenue TBEPAOTO TENA.
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CDopMyna JUIA BBIYUCJICHUSA JaBJICHUA TBépIIOFO TEJ1a:

_F

JlaBnenue raza. ATMoc(epHOe JaBiIeHHE.

FI/II[pOCTaTI/ILIeCKOC JaBJICHUEC BHYTPH JKUIAKOCTH.

d)opMyna JJI1 BBIYMCIICHUS TABJICHUA BHYTPHU XXKUJIKOCTH.

P=pgh+Pnm,
1.22 3akoH [lackans. 'unpaBauyeckuii mpecc
3akoH Apxumena. @opmyna A ONPEEICHUs BbITAJKUBAIOLIEH CUJIbI, JEHCTBYIOLIEH Ha TEJO, NOTPYKEHHOE B KUIKOCTh WU
ras:
1.23
Fam =PEV
VYcnosue riaBanusd tena. I[lnaBanue cynoB u BO3ayxoIiaBaHUE
Mexanunueckue Konebanus. AMIUIMTY1a, IEPUOJT U YacToTa KosiebaHuil. @opmyiia, CBA3bIBAIOIIAs YACTOTY M EPUO]I KOJIeOaHHIA:
1.24 1
YT
1.25 MatemaTtnueckuil U Ipy>KMHHBIN MasTHUKH. [IpeBpallienue 3Hepruu npu KojaedareaIbHOM JBUKEHUN
1.26 3aTyxatomue kojiebanus. BeinykieHnoie konebanus. Pezonanc
Mexannueckue BosiHbl. [IpoosbHbIE 1 TOTIepeUHble BOJIHBIL. J[JIMHA BOJIHBI U CKOPOCTh PACIPOCTPAHEHUS BOJIHBI:
1.27 h=v-T
1.28 3ByK. 'poMKOCTb U BbICOTa 3ByKa. OTpaXkeHHEe 3ByKOBOM BOJIHBI Ha IpaHuIle ABYX cpell. MH(Dpa3Byk U yIbTpa3ByK
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1.29

1.30

IIpaxmuueckue pabomul

W3mepeHue cpefHel MIOTHOCTH BEILECTBA; apXUMEAOBOM CHJIbI, HKECTKOCTHU MPYXKHUHBI, KO3()PULIMEHTa TPEeHUSsT CKOJIBbKCHHUS;
paboThI CHITBI TPEHHMSI, CUJIBI YIIPYTOCTH; CPETHEH CKOPOCTH ABMKEHHS OpYCKa 110 HAaKJIOHHOH IIIOCKOCTH,; YCKOPEHHS OpycKa MpH
JBV)KEHUM IO HAKJIOHHOM IJIOCKOCTH; YacTOThl M Iepuoja KojaeOaHMH MaTeMaTHYeCKOro MasTHHUKA; 4acTOThl M IEpHoAa
KoseOaHui MPY>KUHHOTO MAsTHUKA, MOMEHTA CHJIbI, JICUCTBYIOIIETO HAa phlYar; padOThl CHIIBI YIIPYTOCTH MPHU MOABEME Tpy3a C
MIOMOILBIO HEMOABHKHOTO 0JI0Ka; pabOThI CHUJIbI YIIPYTOCTH IIPU OAbEME Ipy3a C IOMOIIBIO TOABUKHOIO OJIOKA.
HccnenoBanne 3aBUCUMOCTH apXUMEIOBOH CHJIBI OT 00BEMa NOrpYKEHHOW YACTH Tella U OT IUIOTHOCTH JKUJIKOCTH;
HE3aBHCHUMOCTH BBITAJIKMBAIOIIEH CHJIBI OT MACChl TEJIA; CUJIbI TPEHUS CKOJIBKEHUS OT CHJIbI HOPMAJIbHOTO JABJIEHUS U OT poja
MMOBEPXHOCTH; CHJIBI YIPYTOCTH, BO3HUKAIOMICH B MPYKHUHE, OT CTENEHU NedopMaluu MPYKUHBI; YCKOPEHUs Opycka OT yria
HaKJIOHA HaMpaBJIsoLIeii; nepruoaa (4acToTbl) KoJeOaHU HUTSHOTO MasiTHUKA OT JUTHHBI HUTH; IIEPUOA KOJIeOaHU TPyKUHHOTO
MasdTHHKaA OT MAacCChI I'py3a U )KECTKOCTHU HPY)KI/IHBI; HCCICA0OBAHNUEC HE3aBUCUMOCTH IICPUOJa KoJie0aHUI HUTSIHOTO MasiTHUKA OT

MacCChI I'py3a. HpOBepKa YCJIOBUS PABHOBCCHUS pblvara

Qu3zuyeckue a61eHUA 8 NpUpooe. IPUMEPBI IBUKECHHSI C PA3TUYHBIMU CKOPOCTSIMU B KUBOU U HEXKUBOI MPHUPO/IE, IEHCTBUE CUITBI
TPEHUs B MPUPOJIC M TEXHUKE, MPUIUBLI U OTJIUBBI, ABMKEHHUE M1aHeT COJIHEUYHON CHUCTEMbI, PEAaKTUBHOE JBUKEHUE JKHUBBIX
OpPraHM3MOB, pbIUard B TeJie YeNOBEeKa, BIMSHUE aTMOC(EpHOro AaBlIEHUS HA JKUBOW OpraHU3M, IUIaBaHHE PbIO, BOCIPHUSITHE

3BYKOB KMBOTHBIMH, 3EMJICTPACCHUC, celicMUUecKue BOJIHBI, IyHaMH, X0

1.31

Texuuueckue ycmpoiicmea. CILAOMETD, JaTUYNKU MOJI0KEHHUS, PACCTOSIHUS U YCKOPEHHSA, TUHAMOMETD, IOMIIUITHUKH, PAKETHI,
yemp

phIuar, TOABMXHBIA M HEMOJABUKHBIM OJIOKHM, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY, COOOIIAIOIINECS COCY/IBI,

YCTPOMCTBO BOAOMPOBOJAA, THIPABIMYECKUN TIpecc, MaHOMETpP, 0apoMeTp, BHICOTOMEp, MOPIIHEBON HACOC, apeoMETp, IXOIIOT,

HCIIOJIb30BaHUE YJIBTPa3BYyKa B ObITY U TEXHUKE

TEITIJIOBBIE ABJIEHUA

2.1

OCHOBHBIE MTOJIOKEHUSI MOJICKYJISIPHO-KUHETUUECKOU TEOPUHU CTPOEHUS BelecTBa. Mojenu TBEPAOTO, KUAKOTO ¥ Ta3000pa3HOTO

COCTOSIHUM BEIIECTBA. KpI/ICTaJIJII/IquKI/Ie u aMop(I)HBIe TCI1a
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2.2

JIBmkenue gactuil BeuiectBa. CBsi3b CKOPOCTHU ABMXKCHUS YACTHII C TemrepaTypoil. bBpoyHoBckoe nBmwkenue, nuddysus

2.3 CMauuBaHue U KalWUISPHBIE SIBICHUS
2.4 TennoBoe paciiupeHue u cxarue
2.5 TermoBoe paBHOBeECHE
2.6 Baytpennsis sHeprus. Pabota u Teruionepeaya Kak crocoObl HF3MEHEHUS] BHYTPEHHEH SHEPrUn
2.7 Bups Temonepenaun: TeIIONpOBOIHOCTh, KOHBEKITUS, H3ITyUYCHHE
HarpeBanue u oxnaxaenue ten. KoamyecTBo TemoThl. Y AenbHas TeIIOEMKOCTD !
2.8 =cmlt,—t,)
QO=cml|t, -1,
3aKOH COXpaHEHMs SHEPTUHU B TEIUIOBBIX Ipoleccax. Y paBHEHUE TEIIOBOro OanaHca:
2.9 O+0;,+..=0
Hcnapenue n koHneHcays. Vi3MeHeHne BHYTPEHHEH SHEpruy B MPOIECCEe MCIApPEHUs] U KOHICHcanuu. KumeHue >KUIKOCTH.
2.10 VY nenbHast TemioTa napoodpaszosanus: L = Q/m
211 BnaxxnocTs Bo3yxa
[TnaBnenne u Kpuctam3anus. V3MeHeHWe BHYTPEHHEH SHEpPIUW INpH IUIABICHUM W KPUCTAJUIM3AIUH. Y IeNbHAs TEIUIOTa
TUTABJICHHUS
2.12

,_0

m
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BHyTpeHHsIst SHEprus cropaHusi TOIUIMBA. Y IeNbHasl TEIUIOTa CropaHus Tormsa: ¢ = Q/m

2.13
2.14 [Tpuniuns! padoTs! TermoBbix apurarenei. KITJ[ teruioBoro apurarens
IIpakmuyeckue pabomul
N3mepenune ynenpHON TEIUNIOEMKOCTH METAJNIMYECKOrO LMIMHAPA; KOJIMYECTBA TEIUIOTHI, MOJIYYEHHOTO BOJOM KOMHATHOM
215 TeMIepaTypbl GUKCUPOBAHHONW MAaCChI, B KOTOPYIO OITYIIEH HArPeThId MIJIWHAP; KOJUYECTBA TEIIOTHI, OTAAHHOTO HArPEThIM
' LUJIMHIPOM, IOCJE OMYCKaHUs €ro B BOJly KOMHATHOM TEMIEPATypbl; OTHOCUTEIBHON BIAXKHOCTH BO3AYXA; YAECIbHOU TEIIOTHI
TaBiaeHus: Jpaa. McciaepoBanne WM3MEHEHHS TEMIIEpaTypbl BOABI MPU PA3IMYHBIX YCJIOBUSX; SIBJICHHUSA TEIUIOOOMEHa MpH
CMEUIMBAaHUU XOJIOJHOM U ropsye BOJbI; poLecca UCTIapEHUS
216 Qu3zuyeckue s61eHUs 6 npupooe. TOBEPXHOCTHOE HATSKEHHE M KAMWULIPHBIE SBICHUS B MPHUPOJE, KPUCTAIUIBI B MPHUPOJIE,
' n3nyuenue ColtHIla, 3aMep3aHie BOJOEMOB, MOPCKUE OpU3bI; 00pa30BaHHUE POCHI, TYMaHa, HHEsI, CHETra
917 Texnuueckue ycmpoticmaa: KanuIsipbl, IPUMEPHI UCIIOIH30BaHUS KPUCTAJUIOB, )KUIKOCTHBIA TEPMOMETP, AaTUHUK TEMIIEPATYyPHI,
' TEepPMOC, CHCTeMa OTOIUICHUS JOMOB, TUTPOMETPHI, IICUXPOMETP, TapoBasi TYpOUHA, ABUTAaTEIb BHYTPEHHETO CrOpaHUs
3 OJIEKTPOMATI'HUTHBIE ABJIEHUA
3.1 Dnektpuzarys Tenl. [[Ba BUa dIeKTPUUECKUX 3apsiioB
3.2 B3aumoneiicTBue 3apspkeHHbIX Telnl. 3akoH Kyrnona
3.3 3aK0H COXpaHEHHS dJICKTPHUSCKOTO 3apsiia
34 DnekTpudeckoe rmosie. Hanpspk€HHOCTh  IIEKTPUYECKOTO TOJs. [IpHHIMIN CYNMEpo3UIMH  AJIEKTPHUECKUX moiel  (Ha
' Ka4eCTBEHHOM YPOBHE)
3.5 Hocurenu snekrpuueckux 3apsaioB. JeicTBUE 2IEKTPUUECKOTO MOJI Ha ANEKTpUUecKue 3apsabl. [[pOBOAHUKY U TUANEKTPUKU
36 [TocTostHHBIM 3nekTpuyeckuii Tok. [leficTBus anekrpuyeckoro Toka. Cuna Toka. Hampsikenue.

I =qg/t,U=Alq
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9JI€KTpI/I‘-IeCKOC COIIPOTUBJICHHC. Y nenbHOE 3JICKTPUYCCKOC COIPOTHUBIICHUC.

3.7 R =pl/S
38 3akon Oma ay1s ydactka aektpudeckoit nenu: | = U/R
[TocnenoBarenbHOE COETMHEHHE IPOBOTHIKOB!
I, =1, U=U,+U,.: R=R +R,
3.9 [TapannensHOE COeIMHEHNE IPOBOAHUKOB PABHOTO COTIPOTUBIICHUS:
U=U:1=1+1; Rzi.
- - 2
CMeriaHHbIe COEIMHEHUSI TPOBOTHUKOB
PaGota u momrHOCTE AnekTpudeckoro Toka. A = Ult, P = Ul
3.10
3akoH Jlxoyns — Jlenna:
3.11 O=I"-R-t
3.12 OmnpIT DpcTena. MarHUTHOE TI0JI€ IPSIMOTO MTPOBOIHUKA C TOKOM. JIMHUM MarHUTHOW WHYKITHA
3.13 MarHuTHO€ 1oJIe TIOCTOSTHHOTO MarHuTa. B3anMoseiicTBre MOCTOSSHHBIX MarHUTOB
3.14 JleiicTBre MarHUTHOT'O NOJISL HA POBOJIHUK C TOKOM
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3.15

OmnbiTel @apazes. SABnenue anekTpoMaruuTHoM uHAyKuu. [IpaBumno Jlenua

IIpakmuyeckue pabomul
N3mepenue 31eKTpHUUECcKOro COMPOTUBICHUS PE3UCTOPA; MOIIIHOCTH 3JIEKTPUUECKOT0 TOKA; paObOThI ANEKTPUUECKOTO TOKA.

I/ICCHGIIOBaHHe 3aBUCUMOCTH CHJIbI TOKA, BOZHHUKAIOMICTO B IIPOBOAHHKE (pCSI/ICTopr, JIaMHO‘-IKa), OT HaIIPsKCHHUSA Ha KOHIAX

3.16 NPOBOJHUKA; 3aBUCHUMOCTH CONPOTHBICHHS OT JIMHBI NPOBOAHHUKA, IUIOLIATM €ro MOINEPEYHOr0 CEYEHUS U YACIBHOTO
COIIPOTHBIICHHUS.
[TpoBepka mpaBuiia ISl SIEKTPUIECKOTO HAMPSHKEHUS MPU TOCIIEI0BATEIFHOM COSAMHEHNUHU MTPOBOAHUKOB; MPABUIIA ISl CHJIBI
AIIEKTPUYECKOTO TOKA MPH NapaJUICIIbHOM COSIMHEHUH TPOBOAHUKOB (PE3UCTOPBI U JIAMITOYKA)

317 Dusuueckue a61eHUs 8 NPUpooe’ SIEKTPUUECKUE SIBICHHUS B aTMOC(epe, FNMEKTPHUUECTBO KUBBIX OPraHU3MOB, MarHUTHOE TOJIE

' 3emuH, Apeid moocoB, poib MArHUTHOTO TOJIS JUISl AKU3HU Ha 3eMile, MOJIIPHOE CUSHUE

Texnuueckue ycmpoticméa. DSIEKTPOCKOI, aMIEPMETpP, BOJBTMETP, PEOCTaT, CYETYMK OJIEKTPUUECKOM DHEPTUH,

3.18 ANIEKTPOOCBETUTENIbHBIC TPHOOPBHI, HArpPeBATENbHBIC AICKTPONPHOOPHl  (IPUMEpPBI), DIICKTPHUYCCKUE MPEIOXPAHUTEIH,
AJIEKTPOMATHUT, ANEKTPOABUTATENb IIOCTOSHHOTO TOKA, TEHEPATOP MOCTOSIHHOTO TOKA

3.19 DnexkTpoMarHuTHbIE BOJHBI. 11IKana 3JeKTpOMarHUTHBIX BOJH

3.20 JlyueBast Mmogens cBeta. [IpsimonuHeitHOe paciipocTpaHeHHEe CBETa

3.21 3akoH oTpaxxeHus cBeTa. [1nockoe 3epkano

3.22 [Ipenomiienune cBeTa. 3aKOH MPETOMIIEHHSI CBETA

3.23 Hucnepcus ceera

3.24 JIunza. Xon nydeii B munze. PokycHoe paccrosiHue uH3bl. Ontryeckas cua muH3bl: D = 1/F

3.25 I'na3 xak ontudeckas cucrema. OnTuyeckue npruoopsl

3.26 Ipaxmuueckue pabomol
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#i#Par###l13MepeHne ONTUYECKOW CHIIBI COOMpArOLIeH JHH3bI; (POKYCHOTO paccTOSIHUSI coOuparomniedl JIMH3bI (10 CBOMCTBY
paBEeHCTBA Pa3MEpPOB MpeMeTa U U300pakeHHs, KOT/Ia MPEAMET PACHOiIoKEH B JBOWHOM (OKyce), OKa3aTess MPeaoMICHHs
CTEKJIA.

###Par###lccnenoBanue CBOMCTBA M300paKeHUS, MOJIYYEHHOTO C IOMOIIBI0 COOHMPAIOIICH JIMH3BI, U3MEHEHUS (POKYCHOTO

PacCTOsAHUSA JABYX CJIOKCHHBIX JIMH3; 3aBUCUMOCTH yIJia IPCIOMIICHUS CBETOBOTO Jiy4da OT yIjla MaJACHUs HAa I'PAHUIEC «BO3AYyX —

CTEKJIO»

397 Qusuueckue senenus 6 npupooe. 3armenus Conaia u JIyHBI, I[BETa Tej, ONTHYECKUE sABJIEHHS B arMmocdepe (mBer HeOa,
' pedpakius, paayra, MEPax)

3.28 Texnuueckue ycmpoticmaa: 09KH, IEPUCKOII, POTOAIIIAPAT, ONTHISCKHE CBETOBO/IBI
4 KBAHTOBBIE ABJIEHU A

4.1 PaguoaktuBHOCTE. Anbda-, 6eta-, ramma-uznydenus. Peakiun ansga-u O6era-pacnaaa

4.2 OmnsiThl Pe3epdopaa mo paccesuio anbda-yactuil. [TnanerapHas Mozeib aToMa

4.3 CocrtaB aToMHOTO siipa. M30Tombl

4.4 [lepuon monypacmnana aTOMHBIX si7Ep

4.5 SnepHble peakuu. 3aKOHbI COXPAHEHUS 3apsSJ0BOIO U MacCCOBOT'0 YHUCET

46 Qu3zuueckue s6neHUs 6 npupooe. eCTECTBECHHBIM PAJMOAKTUBHBIA (OH, KOCMHYECKHE Jy4Yd, PaTUOAKTHBHOE H3ITyUeHHUE
' MIPUPOJIHBIX MUHEPAJIOB, IEHCTBUE PAAHOAKTUBHBIX U3ITyUYeHUN HA OPTaHU3M YellOBEKa

4.7 Texnuueckue ycmpoticmea: CIIEKTPOCKOT, UHIUBUAYaTbHBINA JO3UMETp, kamepa BuibcoHa, sijepHasi SJHepreTuka
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VISl YYEHUKA

®dwusuka, 7 kiacc/ [Tepeimkua A.B., O0IIECTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO «/[PODA»; AKIoHEpHOE 00IIECTBO
«M3parenbcTBO «lIpocBenieHne»

» ®usuka, 8 kiacc/ [Nepbimkua A.B., O0mecTBO ¢ OrpaHUYCHHOM OTBETCTBEHHOCTHIO « [IPODA»; AKIIMOHEPHOE 00IIIECTBO
«H3marenscTBO «IIpocBemenne»

» ®usuka, 9 kinacc/ [eppimkun A.B., I'ytauk E.M., OO0111ecTBO ¢ OTpaHUYCHHOM OTBETCTBEHHOCTBIO «/[[PODA;
Ax1monepHoe o0mectBo «M3aatenberBo «lIpocBenienne»

METOANYECKHUE MATEPHUAJIBI 1JI YYUTEJIA

[IporpamMmMbl ocHOBHOTO 06111er0 0OpazoBanus. Pusnka. 7 — 9 Kiaccel

(aBropsr: A.B. ITepsiikun, H.B. ®unonosuy, E.M. I'yTHUK).

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH UHTEPHET

https://edsoo.ru/constructor/
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