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c.Manosuguoe,2026r.

HHOACHUTEJIBHAA 3AIIMCKA

IIporpamma 1o ¢u3uke Ha ypoOBHE OCHOBHOT'O OOLIEro oOpa3oBaHMs COCTaBJIEHA HA OCHOBE
MOJIOKEHUA W TpeOOBaHM K pe3yabTaraM OCBOCHHMS Ha 0a30BOM YpPOBHE OCHOBHOMU
oOpasoBarenbHON TIporpammel, mipeactaBieHHbIXx B DI'OC OO0, a Takxke ¢ yuéroMm denepaibHOM
paboueii mporpammsl Bocriutanus 1 KoHuenimu npenogaBanus yueOHoro npeamera «Pusnkay.

CopneprkaHue nporpamMmsl 110 (U3UKE HAIPABICHO Ha (OPMHUPOBAHUE €CTECTBEHHOHAYYHOU
IPaMOTHOCTH OOYYaroIIUXCS W OPTaHM3alUI0 W3ydeHHs] (U3UKU Ha JEATeNIbHOCTHOW OCHOBE. B
nporpaMMme 1O (U3UKE YUUTBHIBAIOTCS BO3MOXKHOCTH Y4eOHOro TIpeAMeTa B pealu3aluu
tpeboBanniit ®I'OC OOO Kk mMIaHUPYEMBIM JIMYHOCTHBIM W METalpeAMETHBIM pe3ylibTaTaM
00y4eHHUs, a TAKKE MEXIPEAMETHbIE CBA3H €CTECTBEHHOHAYYHbIX YU€OHBIX IIPEIMETOB HA YPOBHE
OCHOBHOT0 00111eT0 00pa30BaHMUs.

[Iporpamma mo ¢u3MKe ycCTaHaBIMBAET paclpeleleHue y4yeOHOro marepuaja IO rojam
oOydyenus (IO KaccaM), IMpeyiaraeT MPUMEPHYIO IIOCIEJOBATEIbHOCTh HW3YUEHHS TEM,
OCHOBAHHYIO Ha JIOTMKE pa3BUTHs MPEIMETHOIO COACp)KaHUS M Y4ETe BO3PACTHBIX OCOOEHHOCTEH
00yJaromuXxcs.

IIporpamma no ¢usuke pazpaboTaHa ¢ LEJIbI0 OKA3aHUS METOAMUYECKON MOMOLIY YYUTEIO B
co3llaHu# paboUeil MporpamMMEbl 10 y4eOHOMY MPEIMETY.

dusnka ABISETCS CUCTEMOOOPA3YIOIUM JUIsI €CTECTBEHHOHAYUYHBIX YUEOHBIX HpPEIMETOB,
MIOCKOJIbKY (M3MYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBICHMM, M3ydaeMbIX XHUMHEH,
Ouosiorueil, actpoHoMueil M ¢u3nyeckoil reorpaduei, BHOCUT BKJIaJ B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MpEeAOoCTaBiIseT HaumOojee sCHble 00pa3lbl MPUMEHEHHsS HayyHOro MeEToja
MO3HAHUS, TO €CTh CII0C00a MOTyYeHUs JOCTOBEPHBIX 3HAHUH O MUpE.

Opna M3 THaBHBIX 3a4a4 (pU3Myeckoro oOpa3oBaHUs B CTPYKType o00Iiero odpazoBaHUS
COCTOUT B (OPMUPOBAHMM €CTECTBEHHOHAyYHOW TIPAaMOTHOCTM M MHTEpeca K Hayke Yy
oOydJaronmxcsi.

W3yuenne ¢u3nkun Ha 0a30BOM YpPOBHE MpeNIojiaraeT OBJAJACHHE CIEIYIOLIUMHU
KOMITETEHTHOCTSIMH, XapaKTEPU3YIOLUIMMH €CTECTBEHHOHAYYHYIO TPaMOTHOCTb!

Hay4YHO OOBSCHSTH SIBJICHNUS,
OLICHMBATh U IOHUMAaTh OCOOCHHOCTH HAYYHOI'O UCCIIEIOBAHMUS;
MHTEPIPETUPOBATH IaHHBIE U UCIIOJIb30BaTh HAYYHbBIE 10KA3aTEIbCTBA JJISl TIOJyUYEHUS BBIBOJIOB.

Henu wu3ydyeHus (U3MKKM Ha YpPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs ONpEIeNiCHbl B
Konnenuuu npenogaBanus yueOHoro mpenmera «@Pusnka» B 00pa30BaTENIbHBIX OpPTraHU3AIMIX
Poccuiickoit  @enepanuy, peamu3ylOIIMX OCHOBHBIE 0OIIe00pa3oBaTeIbHble MPOrPaMMBL,
yTBepkaAEHHON pemenneM Komtermn MunncreperBa npocsemienust Poccuiickoit ®denepannn
(nmpotoko:n ot 3 gexadps 2019 r. Ne [IK4BH).

Hean n3yvyenus pU3nKu:
npuoOpeTeHne NHTEpeca U CTPEMIICHHS O0YJaIOIUXCs K HAyUHOMY H3yYEHHIO TIPUPO/IbI, pa3BUTHE
WX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CITIOCOOHOCTEN;
pa3BUTHE MPEACTABICHUN O HAy4YHOM METOZE MO3HAaHUS M (OPMHPOBAHUE HCCIIEI0BATEIBCKOTO
OTHOIIECHHUS K OKPYXAIOLIUM SIBIICHUSIM;

(dbopMHpOBaHKE HAYYHOTO MHPOBO33PEHHUS KaK pe3yibTaTa M3yuyeHHs] OCHOB CTPOCHHS MaTepuu U
(dbyHIaMEHTANBHBIX 3aKOHOB (DPU3HKHU;

(dopMHpOBaHHE NPEACTABICHUNH O poiAM (DU3MKM [UId Pa3BUTHUs JIPYTUX €CTECTBEHHBIX HAyK,
TEXHUKH U TEXHOJIOTHII;



pa3BUTHE TPEICTABICHUN O BO3MOXHBIX cdepax Oyaymield npodecCHOHAIBHONW NesSTeTbHOCTH,
CBSI3aHHOM C (PU3MKOM, MOArOTOBKA K JJaJIbHEHIIeMY O0yUEHHIO B 3TOM HallpaBJICHUH.

JlocTiKeHre STUX IeJed mporpaMMbel 1Mo (u3MKe Ha YpPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHMs 00ecreunBaeTCs PeLICHUEM CIIEAYIOLINX 3a1a4:
npuoOpeTeHne 3HaHUW O JUCKPETHOM CTPOEHMM BEIIECTBA, O MEXAaHUYECKUX, TEIUIOBBIX,
AJIEKTPUUYECKUX, MATHUTHBIX U KBAHTOBBIX SBJICHHSX;
npuoOpeTeHne yMEHHH ONMUCHIBaTh M OOBIACHATH (U3NYECKHE SBICHHUS C HCIOJIb30BAaHUEM
MOJTyYEHHBIX 3HAHWA;
OCBOGHHME METOJIOB DPELICHMs MNPOCTEHIIMX PACYETHBIX 3aJad C HCIOJIb30BaHUEM (U3NYECKUX
MoJiesiel, TBOPUYECKUX U TPAKTUKOOPUEHTHPOBAHHBIX 3a/1a4;
pa3BUTHE YMEHUI HAOI0AaTh IPUPOIAHBIE SIBICHUS U BBIIOIHSTH ONbITHI, JJAOOPATOPHBIE PaOOTHI U
HKCIEPUMEHTAIbHBIE NCCIICAOBAHMS C UCTIOIB30BAaHUEM N3MEPHUTEIBHBIX IPHOOPOB;
ocBoeHue NMpuEMoB paboTel ¢ nHPOpManHel GU3NIECKOTO COMCPIKAHUS, BKIIOUass HHPOPMAIUIO O
COBPEMEHHBIX JIOCTHKEHUAX (PU3MKH, aHATIU3 U KPUTHUECKOE OLIEHUBaHUE UH(POPMALINY;
3HaKOMCTBO coO c(epamu MNpodecCHOHAIBHOW JesATEIbHOCTH, CBS3aHHBIMM C (QU3UKOH, U
COBPEMEHHBIMU TEXHOJOTHSIMHU, OCHOBAHHBIMHU HA JOCTIKEHHSIX (PU3NUECKON HAYKH.

®opmel yaeTta paboueil mporpaMMbl BOCIIUTAHHS:

- VYcTaHOBJIEHHE JIOBEPUTENbHBIX OTHOUIEHWH MEXAy IMeAaroroM M o0yyaroluMucs,
CTIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPHUATHIO OOydYaromMMHUCS TPeOOBaHWN M TPOCHO yUUTEIs,
NPUBJICUCHUIO HX BHHUMaHUs K 0OCyKaaeMoil Ha ypoke uHGOpMalM{, aKTUBU3ALMHM HX
MM03HABATEILHOM JESITEIIFHOCTH,

- [loOyxxaeHue oOywaromuxcs coONogaTh Ha YpOKE OOIIEHpPUHSATHIE HOPMBI IMOBEIEHHUS,
MpaBwia OOILIEHUS CO CTaplIMMU W CBEPCTHHUKAMM, MPUHIMIBI Yy4eOHOW JUCHMIUIMHBI U
caMOOpraHu3aluu;

-IIpuBnedyenre BHMMaHUSA OOy4arOIIMXCsS K LEHHOCTHOMY acCIeKTy M3Yy4aeMbIX Ha ypoKax
SBJICHUM, OpraHu3alus X paboThl ¢ MOJy4aeMoil Ha ypoKe COIMaIbHO 3HAYMMOM MHpOpMarueil —
WNuunuupoBanue ee o0CyXIeHUS, BbICKa3bIBaHUSI 00YyYalOIIMMUCS CBOETO MHEHUS IO €€ MOBOAY,
BBIPAOOTKH CBOET0 K HEl OTHOLICHHUS;

-Mcnonb3oBaHue BOCHUTATENBHBIX BO3MOXKHOCTEH COJEpKaHUs y4eOHOro mpeaMera uepes
JEMOHCTpalMi0  OOy4YarolmMMCs HPUMEPOB  OTBETCTBEHHOrO, TPaKJAHCKOIO  TOBEACHUS,
MIPOSIBJICHUS YEJIOBEKOIIOOUS U T0OPOCEPACUHOCTH, Yepe3 MOJ00P COOTBETCTBYIONIUX TEKCTOB JIJIS
YTEHUS, 3a/1a4 IS PeIeHus], TPOOJIEMHBIX CUTYAINH /Ui 00CYX/I€HUS B KJlacce;

-[IlpuMeHeHne HHTEPAKTUBHBIX (GOopM paboThl ¢ OOy4YAIOUIMMUCS: HHTEIEKTYalIbHbIX,
CTUMYJIMPYIOIIMX I103HABATEIbHYI0 MOTHBALMIO, IUJAKTUYECKOTO TeaTpa, HIPOBBIX METOJUK,
JTUCKYCCUM, KOTOpble Jal0T BO3MOXKHOCTh OOyYalOUUMCS NPHOOPECTH OMNBIT  BEJIEHUS
KOHCTPYKTHUBHOTO JTMAJIOTa; TPYIIIOBOM pabOThI, KOTOpasi yYUT CTPOUTH OTHOLICHHUS U AEHCTBOBATH
B KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTO MBIIICHUS;

- BxiroueHne B ypOK HIPOBBIX NPOLENYpP, KOTOPHIE IOMOTalT MOJAEPkKaTb MOTHBALUIO
oOyyaromuxcsi K MOJYyYEHUIO 3HAHUM, HANIaKUBAHUIO B KJlacce MEXKIMYHOCTHBIX OTHOLICHHH,
MIOMOTAIOT YCTAaHOBJIEHUIO 100pOXKenaTeNbHOU aTMOC(ephl Ha YPOKE;

-Opranuzanusi medcTBa MOTHBHPOBAHHBIX U APYAUPOBAHHBIX  OOYyYAIOIIMXCS  HaJ
HEYCIEeBAIOIIMMHU  OJHOKJIACCHUKAaMHM, B TOM 4YHCIE€ C OCOObIMH  00pa30BaTEIbHBIMU
NOTPEOHOCTAMH, JAIOWIEr0 OOydYaroIIMMCS COLUAIbHO 3HAUYMMBIA OIBIT COTPYIHUYECTBA H
B3aMMHOM OMOIIIM KaK OCHOBBI JUIS OBJIAJICHUS TTI00AIbHBIMUA KOMITETEHIIUSAMU;

-HununpoBaHue W HOJAEpPKKA  HMCCIENOBATENbCKOM  JEATENbHOCTH B (opMme
WHJWBUIYAIBHBIX W TPYIIOBBIX IPOEKTOB, YTO JAeT BO3MOXHOCTb TNPUOOPECTH HABBIKH
CaMOCTOSITEJIPHOIO  PELIEHHUS TEOPETUYECKOM MpoOsieMbl, T'€HEepUpOBaHUS U  O(OPMIIEHUS
COOCTBEHHBIX HJIEH, YBOKUTEIBHOTO OTHOIIEHHS K YYXHM HICSIM, MyOJIWYHOTO BBICTYIUICHUS,
apryMEHTHPOBaHUS U OTCTAaUBaHUs CBOEH TOUKH 3PEHUS;
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-PerynupoBanune noseaeHus o0yqaromuxcs;

-Peanusanms BocnutaTenbHBIX BOZMOKHOCTEH pa3IMYHbIX BUIOB ACATEIBHOCTH PEOCHKA,

-IIpoexktupoBanue cuTyauuii 1 COOBITHI, pa3BUBAIOLIMX SMOLMOHAIBHO-IIEGHHOCTHYIO cepy
pebeHka;

-Pa3Bute 'y  oOydaromuxcs — NO3HABATEJBHOM  AaKTMBHOCTH,  CAMOCTOSITEIBbHOCTH,
WHUIMATUBBI, TBOPYECKUX CIIOCOOHOCTEH, (POPMHUPOBAHUE TPAXKIAHCKON MO3HIINHU, CTIOCOOHOCTH K
TPYAY WU KM3HM B YCIOBUSIX COBPEMEHHOIo MHpa, (popMupoBaHHE y OOY4arOIIMXCS KyJIbTYphl
3J10pOBOTro U 0e30macHOro oopasa KHU3HU;

-O01ieHue ¢ AeTbMU, IPU3HAHKE UX JOCTOMHCTBA, IOHUMAHUE U IPUHATHS UX

-MonenupoBanue cuTyanui Juist BBIOOpa MOCTYIKa 00yYarOIIMMUCS;

-Opranu3zanus Juist 00y4aroluXxcst CUTYalMi KOHTPOJIS U OLIEHKH, CAMOOLIEHKH

-Brirouenne cucTeMbl TOOMIPEHUs Y4eOHOI/COUMANBHOM YCHEIMIHOCTH H  TPOSIBICHUS
aKTUBHOM JKU3HEHHOM MO3ULIUH 00yUaroIuXcs;

-Opranu3zanus GopM WHANBUAYAITBHOW U TPYNIIOBOM paboThI

- Onopa Ha IIEeHHOCTHbIE OPUEHTUPBI 00YYAIOLINXCS;

-Pemenne HeTUTMYHBIX 337124 110 (pOpMUPOBAHUIO (PYHKIIMOHAIBHOW IPaMOTHOCTH;

-Opranu3zanus paboTel 00Yy4arOLIMXCs HA YPOKE C COLHUAIbHO 3HAYMMOM MHpopManuel, ee
00CyXIeHUEe, BEICKa3bIBAaHUE CBOETO MHEHHSI 11O €€ TIOBOJY, BRIPAOOTKa CBOETO K HEll OTHOLICHUS

-Bxirouenne B ypoK UIPOBBIX MpOLEAYp, MNOJACPKUBAIOLIMX MOTHUBALMIO JETed K
dbopmupoBaHni0 (PYHKIIMOHAIBHOW TPAMOTHOCTH: IMOWCKY M OCBOCHHMIO 3HAHWH, HaJQ)KWBAHUIO
MO3UTHUBHBIX MEXJIMYHOCTHBIX OTHOLICHUH B KOMMYHHKALIUU, YCTAaHOBJICHUIO 100pOXKEIaTeIbHOIO
B3aUMOJICHCTBUS 17151 KOOIIEPALIUU B UTPE

-Opranuzanysi MHIMBUAYAJIbHBIX U TPYIIOBBIX NMPOEKTOB s (POPMUPOBAHUS NMPOEKTHOU
KyIbTYpbl KakK TIJIO0aJbHOM KOMIIETEHIIMM B C€OCTaBe (YHKIMOHAJIBbHOM TI'PaMOTHOCTH —
CaMOCTOSITENIbHOE ~ KPEeaTUBHOE  pelleHHWe MNpodjeM U JKU3HEHHO-NPAaKTUYECKUX  3ajiad,
reHepupoBaHUEe U OQOpMIIEHHE COOCTBEHHBIX WJEH, YBaXCHHE UYKHUX HAEH, ONBIT MyOIMYHOTO
BBICTYIIJICHUS. 1 KOMMYHHUKAIMM C ONIIOHEHTAaMH, apIyMEHTUPOBAHHS U KPEaTHUBHOTO OTCTaUBAHUS
CBOEH TOYKH 3pEHUS

Ha wusyuenue ¢usuku (0a30BbIii ypOBEHb) Ha YPOBHE OCHOBHOI'O OOILIEro 0Opa3oBaHMS
otBoautcs 238 vacoB: B 7 kiacce — 68 dacoB (2 vaca B HezeN0), B 8 kiacce — 68 yacoB (2 yaca B
Hezento), B 9 knacce — 102 yaca (3 yaca B HEJIEINIO).

[Ipennaraemslil B nporpaMme no (Qu3uKe MepedeHb J1abopaTOPHBIX pabOT M OMBITOB HOCHUT
PEKOMEHIAaTEeNbHBIN XapaKTep, YUuTellb JAejaeT BbIOOp MpoBeeH s Ja00paTOPHBIX pabOT U OMBITOB
¢ Y4€TOM MHAMBHUAYaAJIbHBIX OCOOCHHOCTEN O0y4arouuxcs, CIUCKa YKCIIEPUMEHTAIbHBIX 3aJaHHH,
IpeJularaéMbIX B paMKaxX OCHOBHOT'O TOCY/IapCTBEHHOT'O SK3aMeHa 10 (pu3uke.
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COJAEPKAHUE OBYYEHUA
7 KJIACC

Pasznen 1. ®u3uka v e€ poJib B MO3HAHUU OKPYKAKILET0 MUPA.

®usuka — Hayka o npupoge. SIBieHus npuponbl. PU3MYECKUE SBICHHS: MEXAHUYECKUE,
TEIIOBBIE, FJIEKTPUUECKNE, MATHUTHBIE, CBETOBBIE, 3BYKOBBIE.

@dusnueckue BenUUMHBL V3Mepenue ¢u3ndeckux BeNWYMH. DHU3MUECKUE NPUOOPHI.
[TorpemHocTs M3MepeHuid. MexayHapoiHasi CUCTeEMA €IUHMUII.

Kak ¢u3uka u qpyrue ecTeCTBeHHbIE HAyKH M3Y4aloT MPUPOy. ECTeCTBeHHOHAYUHBIH METOA
MO3HAHUS: HAOIIO/IeHNE, TIOCTAHOBKA HAYYHOI'O BOIPOCA, BBIIBUKEHUE TUIIOTE3, SKCIIEPUMEHT IO
MPOBEPKE THUIMOTE3, OOBsICHEHWE HaOmogaeMoro siBieHus. OnucaHue (U3NUECKUX SBICHHUH C
MIOMOILIBIO MOJIENIEN.

Jemoncmpayuu.

Mexanuyeckue, TEIIoBbIe, JIEKTPUUYECKUE, MAaTHUTHBIE, CBETOBBIE SIBJICHUS.

duzndeckue mpuOOPHI U MPOIISIypa NPSIMBIX H3MEPEHUN aHAIOTOBBIM U ITU(POBBIM TIPUOOPOM.
Jlabopamopuuvie pabomot u onvimel.

Onpenenenre UeHbl JeJIEHUs MIKaJIbl U3MEPUTEIBHOIO IpHOopa.

H3mepenne paccTosTHUMN.

W3mepenne o0bEMa KUAKOCTH U TBEPAOTO TeTa.

Ornpenenenue pa3MepoB MajbIX TEJ.

N3mepenue temrepaTrypsl IpH IOMOILH KUJIKOCTHOIO TEPMOMETPA U AATYUKA TEMIIEPATYPHI.

[IpoBeneHue wuccienoBaHUs MO MPOBEPKE TUIMOTE3bl: JAIbHOCTh MOJNETA IHAPUKA, MYIIEHHOTO

TOPU30HTAIILHO, TEM O0JIbllIe, YeM OOoJIbIlIe BBICOTA ITYCKa.

Pasnen 2. IlepBoHayanbHbIe CBeACHHS 0 CTPOCHUH BelleCTBA.

CrtpoeHue BellecTBa: aTOMbl U MOJIEKYJIbI, UX pa3Mepbl. ONBITHI, TOKa3bIBAIOLIUE TUCKPETHOE
CTPOEHHUE BEILECTBA.

JlBukenne dvactull BemiecTBa. CBsi3b CKOPOCTH JBHKEHHUS YAcCTHI[ C TeMIIEpaTypoi.
BbpoynoBckoe nBmxkenue, auddy3us. B3aumonmeldcTBHE UACTHI] BEIIECTBA: TMPUTSIKEHHE U
OTTaJKUBaHUE.

ArperaTtHble  COCTOSIHUS ~ BEIIECTBA: CTPOEHUE Ta30B, JKUJAKOCTEM U TBEPIBIX
(kpucTauIMyecKkux) Tel. B3auMocBsI3p MeEXIy CBOWCTBaMU BEUIECTB B Pa3HBIX arperaTHbIX
COCTOSIHUSIX U UX aTOMHOMOJIEKYJISIPHBIM cTpoeHneM. OCOOEHHOCTH arperaTHbIX COCTOSIHUI BOJIBI.

Hemoncmpayuu.

Habntonenne OpoyHOBCKOTO JABHKEHHUS.
Ha6mronenue quddysun.
HaGmonenue sBiaeHuid, 00BACHIIONUXCS MIPUTSKEHUEM WIIA OTTAIKMBAaHUEM YaCTHUI] BEIIECTBA.

Jlabopamopuvie pabomsl u onvimol.

OrneHka AuaMerpa aToMa METOI0M PSIJIOB (C UCTIONIb30BaHUEM (oTorpaduii).
OnpIThI 10 HAOIOJEHUIO TETJIOBOTO PaCIIMPEHMsI Ta30B.
OnbITHI 1O OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYIISIPHOTO MPUTSIKSHHUSI.

Paznen 3. /IBu:kenune u B3auMojieiicTBue TeJl.

Mexannueckoe qBukeHHE. PaBHOMEpHOE U HepaBHOMEpHOE BMkeHHE. CkopocTh. CpenHss
CKOPOCTb IPY HEPAaBHOMEPHOM JIBHUKEHHUH. Pacuér nmyTn U BpeMEeHH JIBH>KECHHSI.

SBnenue wuHepuuu. 3aKOH HHepUUHU. B3aumopneilicTBUe Ten Kak MpPUYMHA H3MEHEHUS
CKOpOCTH JBWXEHHsS Teld. Macca kak mepa uHepTHOCTH Tena. I[lmoTHocTe BemiectBa. CBs3b
TUIOTHOCTH C KOJTMYECTBOM MOJIEKYII B €IMHHUIIE 00BEMA BElIeCTBa.

Cuna kak xapakTepuCcTUKa B3auMojiecTBud Ten. Cuiia ynpyroctu u 3akoH ['yka. M3amepenue
CWJIBI C TIOMOILbIO IMHAMOMETpA. SIBJIEHUE TATOTEHUS U cuiia TsobkecTu. Cuila TSXKEeCTH Ha JPYTruX
manerax. Bec tema. Heecomocth. CriokeHuWe CHJI, HAMpaBICHHBIX 10 OJHOM MPSIMOM.
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PaBHopelicTBytomas cui. Cuia tpenusi. TpeHue CKOIbXEHUsI U TPEHHUE MOoKosi. TpeHue B mpupojie
U TEXHUKE.
Jemoncmpayuu.
Habmoienne MexaHUn4ecKoro IBHKEHUS Tela.
N3mepenne ckopocTy NPsIMOJIMHEWMHOTO JIBUKEHHUS.
Habnronenue siBieHUs: HHEPLIUH.
Haburoienne n3MeHeHus: CKOpOCTH P B3aUMOJICHCTBUU Tell.
CpaBHeHME Macc M0 B3aUMOJCHCTBUIO TEJL.
Ciio)xeHue cuil, HalpaBJIECHHbBIX IO OJIHOM MPSAMOM.

Jlabopamopuvie pabomul u onvimol.

Omnpenenenre CKOPOCTH PaBHOMEPHOT'O JIBHKEHUS (IIapuKa B KUAKOCTU, MOJAETHU JIEKTPUUECKOTO
aBTOMOOWJIA U TaK J1ajee).

Omnpenenenue cpeaHell CKOPOCTH CKOJIBKEHUS OpycKa WM [IapuKa M0 HAKIIOHHOW TIOCKOCTH.
Ornpezenenue MmI0THOCTH TBEPAOTO Tea.

OnbIThI, IEMOHCTPUPYIOLINE 3aBUCUMOCTD pacTsikeHus (edopmanun) Npy>KUHbI OT MPUITOKEHHON
CHJIBL.

OnbIThl, JEMOHCTPUPYIOIINE 3aBUCUMOCTb CUJIbI TPEHHS CKOJIBKEHMSI OT Beca Tejla U XapakTepa
COINPUKACAIOIIUXCS TOBEPXHOCTEH.

Pa3znen 4. /laBiienne TBEPABIX TeJ, JKUAKOCTEN U ra3oB.

Hanenue. CriocoObl yMEHBIIICHUS W yBENWYEHUs aaBieHus. [laBneHue raza. 3aBUCHMOCTH
JaBJIeHUd ra3a oT o0bEma, Temreparypsl. [lepenaua naBrneHus TBEPABIMH TEJIaMH, KUAKOCTIMU U
razamu. 3akoH [lackanmsa. [lHeBmaTmueckue MamuHbl. 3aBUCUMOCTb JABIEHUS KUIKOCTH OT
riyounsl. ['uapocrarndeckuii mapagokc. CooOmiaromuecs cocyapl. [ uapaBmudyeckie MexaHu3MBbl.

Atmocdepa 3emnum u arMocdepHoe naBiaeHue. [IpuuMHBI CylIecTBOBaHUS BO3TYLIHOW
obonoukn 3emnu. OmbiT Toppuuennu. M3mepenue arMocepHOTro aBieHHUS. 3aBUCHMOCTH
aTMOC(EepHOTro JAaBJICHUSI OT BHICOTHI HaJl ypoBHEM Mopsi. [Ipubops! 11t u3mMepeHust aTMoCcPEepHOTro
JABJICHUSI.

JleiicTBrE KMJIKOCTH W Ta3a Ha MOTPYKEHHOE B HHUX TeJNo. BrITankuBaromas (apXxumenoBa)
cuna. 3akoH Apxumena. [InaBanue ten. BoznyxomnnaBanue.

Jemoncmpayuu.
3aBUCHUMOCTb JaBJIEHUS ra3a OT TEMIEPATYPBHI.

[lepenada naBineHUs KUIKOCTHIO U Fa30M.

CooOrmarommuecs COCy/bl.

I'mppasnnueckwmii npecc.

[IposiBnenue nericTBus aTMoc(hepHOTO TaBICHHUS.

3aBUCHMOCTh BBITAIKUBAIONMICH CHUJIBI OT 00BEMa MOTPYKEHHOW 4YacTH Tella M IUIOTHOCTH
AKUIKOCTH.

PaBeHCTBO BBITATKMBAIONIECH CUJIbI BECY BEITECHEHHOM KUIKOCTH.

VYcnoBue miaBaHus TeN: IUIABAHME WM MOTPYKEHUE Tel B 3aBUCUMOCTH OT COOTHOILIEHUS
IUTIOTHOCTEH TeJla U )KUIKOCTH.

Jlabopamopmuvie pabomul u onvimol.
HccnenoBanue 3aBUCMMOCTH Beca Tella B BOJIE OT 00bEMa MOTPYKEHHON B KUIKOCTh YaCTH Tela.
OrnpezeneHre BbITAIKUBAIOUIEH CHIIBL, ICUCTBYIOIEH Ha TEJO, MOTPYKEHHOE B )KUIKOCTD.
[IpoBepka HE3aBUCUMOCTH BBITAJIKUBAIOIIEH CHUJIbI, TEUCTBYIOIIECH HA TEJIO B KUJIKOCTH, OT MacChl
Tena.
OnbIThl, JEMOHCTPUPYIOIIME 3aBUCHUMOCTH BBITAIKMBAIOIIECH CHUJIbI, JACHCTBYIOIIEH Ha TEIO B
KHUJIKOCTH, OT 00bEMA MOTPYNKEHHOH B KUAKOCTh YaCTH TeJla U OT IUNIOTHOCTHU KUKOCTH.
KoHcTtpynpoBanue  apeomerpa WM KOHCTPYHpPOBaHME JIOAKM U OOpeneneHue e
IPy30II0ABbEMHOCTH.

Pa3zpnen 5. PaGoTa u MOIIHOCTH. DHEpPrus.
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Mexanunyeckas padora. MOIIHOCTb.

[IpocTeie MeXaHU3MBI: pbiuar, OJOK, HAKJIOHHAS TUIOCKOCTh. [IpaBuii0o paBHOBECHs phlyara.
[IpumeneHnue mpaBuiia paBHOBECHS pblyara K 0J10Ky. «3osnoTtoe mpasmiio» Mexanuku. KIT/I mpocteix
MexaHu3MoB. [IpocThie MEXaHU3MBI B OBITY M TEXHHKE.

Mexanunyeckas sHeprus. Kunernueckas u nmoteHuuanbHas 3Heprus. lIpeBpaienne oxHOro
BHJIa MEXAHWYECKON YHEPTUU B IPYroi. 3aKOH COXPAHEHHUS SHEPTUHU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl MPOCTHIX MEXAaHU3MOB.

Jlabopamopuusie pabomot u onvimel.

Onpenenenre pabOThI CHJIBI TPEHUS MPU PABHOMEPHOM JABMXKCHHH Tella [0 TOPU30HTAIBHOU
MTOBEPXHOCTH.

HccnenoBanue ycinoBuil paBHOBECHUS pblyara.

N3amepenne KIIJI HakTOHHOM TIJIOCKOCTH.

N3yuenune 3akoHa COXpaHEHUSI MEXaHUYECKON SHEPTHH.

8 KJIACC

Paznen 6. TeruioBble siBjieHHS.

OCHOBHBIE TOJIOKEHUS MOJIEKYJIIPHO-KMHETUYECKOM TEOpUHU CTPOEHMS BellecTBa. Macca u
pa3Mepbl  atoMOB M MOJeKyid.  ONbITel, TOATBEPXKIAIONIME  OCHOBHBIC  TOJIOXKCHUS
MOJIEKYJIIPHOKMHETUYECKON TEOPHUH.

Mopnenu TBEPIOTO, XKHUAKOTO M Ta3000pa3HOr0 COCTOSHUN BemiecTBa. Kpucraindeckue u
amop¢ubie Tena. OObICHEHNE CBOIMCTB Ta30B, KUIKOCTEH M TBEPIBIX TEN HA OCHOBE MOJOKEHUMN
MOJICKYJIIPHO-KUHETUYeCKOW Teopun. C(CMmauuMBaHWEe W KaNWUISPHBIE SBJICHUS. TeIJIOBOE
pacuIMpeHre U CKaTue.

Temneparypa. CBs3p TeMmmeparypbl €O CKOPOCTBIO TEIUIOBOTO JBHXKEHHUS YaCTHIL.
Buytpennss sHeprusi. CriocoObl M3MEHEHUsI BHYTPEHHEH SHEPTUu: TeIUionepeaaya U COBEpIICHUE
paboTel. Buasl Temonepenaun: TEMIOMPOBOAHOCTh, KOHBEKIIUS, U3TYUCHHE.

KonuuecTtBo TemnoTel. YaenbHas TEMIOEMKOCTh BEIIECTBA. [eMIO00MEH M TEIUIOBOE
paBHOBecHe. YpaBHEHHE TeIioBoro Oamanca. [lnmaBneHwe u OTBepAeBaHHWE KPHUCTALTUYECKUX
BEIIECTB. YAenbHas TeIuioTa miaBieHus. l[lapooOpa3oBaHue u KoHAeHcanusa. Vcmapenwue.
Kunenue. VYpaenbHas Ttemnora mnapooOpa3oBaHMs. 3aBUCHMOCTb TEMIEpaTypbl KWUIIEHUS OT
aTMoc(epHOTro JaBICHHUS.

BrnaxnocTs Bo3ayXa.

DHeprus TOIIMBa. Y IeiIbHas TEIJI0TA CTOPAHUS.

[Ipunnuner  pabotel TemioBbix aurareneid KIIJ[ temmoBoro naBuratens. TerutoBbie
JIBUTATENH U 3alIUTa OKPYKAIOIIEH Cpeibl.

3aK0oH COXpaHEHHUs U MIPEBPAICHHS YHEPTUHU B TEIJIOBBIX MPOIIECCaXx.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBHIKEHUS.

Habmonenue nuddysum.

HaGmronenue siBneHnii cMauYuBaHUsI M KalTWJUISIPHBIX SIBJICHHI.

Habmroienne TemmoBoro pacimupeHus Ted.

W3meHeHue gaBieHus ra3a npyu M3MEHEHUH 00bEMa U HarpeBaHUM WM OXJIAXKICHHUH.
[IpaBuna u3amMepeHus TeMIEepaTypsbl.

Bupael Terionepenayu.

OxmnaxeHre Ipy COBEPIICHHH PabOTHI.

HarpeBanue npu coBepiieHHH padOThl BHEUTHUMH CHUJIAMH.

10 CpaBHeHME TEIOEMKOCTEN Pa3TUYHBIX BELIECTB.
11. HaOnroneune KUIIEHU.
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Habnoienne nocrostHCTBa TeMIIEpaTyphl MPH IIABJICHUU.
Mogaenu TerIoBbIX ABUraTENEH.
Jlabopamopnusie pabomot u onvimel.
OnbITHI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJICKYJISIPHOTO TPUTSKCHHMSL.
OMBITHI 110 BBIPAIIMBAHUIO KPUCTAUIOB IOBAPEHHOM COJIM WM caxapa.
OnbITH 10 HAOTIOICHHUIO TETIOBOTO PACIIMPEHHMSI TA30B, JKUIKOCTEH U TBEPABIX TEI.
Omnpenenenue AaBieHUs BO3AyXa B OajUIOHE MIMIPHIIA.
OMBIThI, AEMOHCTPUPYIOIINE 3aBUCUMOCTD JAaBJICHUS BO3JyXa OT €ro oO0bEéMa M HarpeBaHus WU
OXJIQXKICHHUS.
IIpoBepka runoresbl JMHEHHOW 3aBUCUMOCTH JJIMHBI CTOJOMKA >KUJIKOCTH B TEPMOMETPHUYECKOMN
TpyOKe OT TeMIepaTyphl.
HaOmoienne W3MEHEHHsST BHYTPEHHEHW SHEPrHHM Tella B pe3yJbTaTe TeIulonepenayd u padoThl
BHEILIHUX CHJIL.
UccnepoBanue siBneHus TEII000MeHa MIPU CMEIIMBAHUU XOJIOIHON U TOPSYEH BOJIBI.
OmnpeneneHre KOJIMYECTBA TEIUIOTHI, MOJNYYEHHOTO BOJOM MpU TEMIOOOMEHE C HarpeThiM
METAJUTMYECKUM ITUIHHAPOM.
Ornpenenenue yaeabHON TEIIIOEMKOCTH BELIECTBA.
HccenenoBanue npouecca UCIapeHus.
OrnpeneneHre OTHOCUTENIBHON BIIAXKHOCTH BO3AYXa.
Ormpenenenne yaeIbHON TEIJIOTH TIaBICHUS JIb/IA.

Paznen 7. DiiekTpuyeckne 1 MarHuTHbIE SIBJICHUS.

Onektpuzanus Tea. JlBa poja 3JIeKTpUYECKUX 3apsioB. BzaumoneicTBrue 3apsiKEHHBIX TEll.
3akon KynoHa (3aBHCHUMOCTH CHIIBI B3aUMOJEUCTBUS 3apsHKEHHBIX TEN OT BEITUYMHBI 3apsiioB U
PACCTOSIHUSI MEXIY TeJIaMu).

Onektpuyeckoe noisie. Hampsok€HHOCTh 3nektpuyeckoro mnoss. [lpuHnun cynepno3unuu
ANEKTPUUYECKHUX MOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsiioB. DIEMEHTAPHBIN 3JIeKTpuueckuil 3apsaa. CTpoeHue atoMma.
[TpoBOIHUKY U AUDIIEKTPUKHU. 3aKOH COXPAHECHHS DIIEKTPUUECKOTO 3apsiia.

DNEeKTpUYECKU TOK. YCJIOBHS CYIIECTBOBaHUS D3JIEKTPUUYECKOrO0 ToKa. McToOuHMKH
MOCTOSIHHOTO TOKa. JIeWCTBHUSI DSJIEKTPUYECKOTO0 TOKa (TEIIOBOE, XHUMHYECKOE, MAarHUTHOE).
DNEeKTPUYECKHI TOK B )KHUJIKOCTSX U ra3ax.

Onexktpuueckas uenb. Cuna TOKa. OnekTpuueckoe HampspkeHue. ComnpoTHBIEHHE
MPOBOJIHMKA. YJIETbHOE CONPOTHUBJIEHHE BemiecTBa. 3akoH Oma i ydacTka Ienu.
[TocnenoBarenbHOE M MapaIUIENbHOE COETUHEHUE MTPOBOJHUKOB.

PaGota u MoUTHOCTH ANIeKTpUYEecKoro Toka. 3akoH J[xoyns—JleHma. DnekTprudeckue 1enu u
MOTpeOUTENH dIIEKTPUUECKOl sHeprun B ObITy. KopoTkoe 3aMbikaHue.

[TocTostHHbIE MarHuUTHl. B3aumonelcTBHE MOCTOSHHBIX MArHUTOB. MarHutHoe IoJie.
MaruauTHO€E Tosie 3eMJIM U €r0 3Ha4eHue ISl AKU3HU Ha 3emiie. OnbIiT DpcTena. MaruutHoe mnose
AIEKTPUYECKOTO ToKa. [I[puMeHeHne 3J1eKTpOMarHuToB B TeXHUKE. JleiicTBUEe MarHUTHOTO TOJISI Ha
MMPOBOJTHUK C TOKOM. DJIEKTPOJIBUTATEIb MIOCTOSTHHOTO TOKa. Vcronp30BaHne dIEKTPOABUTATENEH B
TEXHUYECKUX YCTPOMCTBAX U HAa TPAHCIIOPTE.

OnbiTel  @apanes.  SBieHwe  anekTpoMarHUTHOW — wHAYKuuu. [IpaBuno  Jlenua.
Onekrporerepatop. CmocoObl TMONY4YeHUS DIEKTPUUECKONH HHEPruH. OIJEKTPOCTAHIIMK Ha
BO300HOBJISIEMBIX UICTOYHHKAX SHEPTUU.

Jemoncmpayuu.

DIIeKTpu3anus Tell.

JIBa pojia 2JIEKTPUUECKUX 3apsA0B U B3aUMOJICHCTBUE 3apSKEHHBIX TEll.
Y CTpolCTBO U IEMCTBUE AIIEKTPOCKOTA.

DneKTpocTaTU4YeCKast MHIYKIUS.

3aKOH COXpaHEHUs IIEKTPUUECKUX 3apsI0B.
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[IpOBOTHUKY W TUBTEKTPUKH.

MoaenupoBaHH€e CUIIOBBIX JJMHUM 3JIEKTPUYECKOTO TOJISL.
M cTOYHUKH TOCTOSTHHOT'O TOKA.

JIenCTBUA DIIEKTPUYECKOTO TOKA.

. DNEKTPUUECKUN TOK B KUIKOCTH.

. ['a30BBbIi1 pazpsa.

. I3MepeHue cuiibl TOKa aMIIepMETPOM.

. I3mepenue 31eKTpuyecKoro HanpsHKEeHUs BOJIBTMETPOM.

. PeoctaTt u MarasuH conpoTUBJICHUM.

. B3anMoeicTBre MOCTOSHHBIX MAarHUTOB.

. MoaenupoBaHre HEBO3MOKHOCTH Pa3JIeJICHHs TOJIFOCOB MarHUTA.
. MopaenupoBanrue MarHUTHBIX TOJIEH MOCTOSTHHBIX MAarHUTOB.

. OnbIT OpcTena.

. MarauTHO€ noJjie ToKa. IJIeKTPOMArHuT.

. JleficTBME€ MAarHUTHOTO IOJIS1 HAa MPOBOJIHUK C TOKOM.

. DIIEKTPOBUTATENH MTOCTOSTHHOTO TOKA.

. UccnepoBanue siBIEHUS 31€KTPOMArHUTHOM MHIYKIUU.

. OnbrTer @apapest.

. 3aBUCHMOCTb HaIlpaBJIEHUsI MHAYKIMOHHOTO TOKA OT YCJIIOBUW €r0 BO3SHUKHOBEHHMS.
. DIIEKTPOTeHEPATOP MOCTOSHHOTO TOKA.

Jlabopamopuusie pabomot u onvimel.
OmnbITH IO HAOTIOACHHUIO SJCKTPU3AIUH TEJI MHAYKIIUEH U TIPH CONPUKOCHOBEHHH.
HccnenoBanue NeHCTBUSA JIEKTPUYECKOTO MOJI HA IPOBOJAHUKH U JUDJIEKTPUKU.
COopxka u mpoBepka padOThI AIEKTPUIECKON IETH MOCTOSHHOTO TOKA.
W3MmepeHue u peryinpoBaHue CUIIbI TOKA.
W3mepenue u perynupoBaHue HaPsKEHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HaIpsDKEHUS Ha PEe3UCTOPE.
OneITHI, 1EMOHCTPUPYIOLIUE 3aBUCUMOCTb 3JIEKTPUYECKOIO CONPOTHUBIIEHHS IPOBOJHUKA OT €ro
JUIMHBI, TJIOLIAIM MTONEPEYHOro CeYeHUs U MaTepuaia.
IIpoBepka mpaBwila CIOKEHUS HANPSDKEHUH TIPU  IIOCIEJOBATEIBHOM COEAMHEHHH JBYX
PE3UCTOPOB.
IIpoBepka nmpaBuiia AJis CUIIBI TOKA MIPH MAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.
Omnpenenenre pabOTHI IEKTPUUECKOTO TOKA, UYILETO YepPe3 PE3UCTOP.
Onpenenenre MOIHOCTH AIEKTPUYECKOTO TOKA, BBIIEISIEMON Ha PE3UCTOPE.
HccnenoBanue 3aBUCUMOCTH CHITBI TOKA, UAYIIETO Yepe3 TaMIIOUKY, OT HANpsKEHUs Ha HEH.
Onpenenenne KII/[ narpeBarens.
HccnenoBanne MarHUTHOTO B3aMMOJICHCTBUS TOCTOSIHHBIX MArHUTOB.
W3yueHnre MarHuTHOTO TOJIsI TOCTOSIHHBIX MarHUTOB TPU UX OOBEMHEHUH U Pa3/IeIICHUH.
HccnenoBanue neicTBUs 3IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPEJIKY.
OnbIThI, JEMOHCTPUPYIOLIME 3aBUCUMOCTD CHJIbI B3aUMOJECHUCTBUS KAaTyIIKA C TOKOM M MarHura OT
CHWJIBI TOKA U HAalpaBJIEHUs TOKA B KaTYIIIKe.
N3ydeHue neiicTBUS MArHUTHOTO I10JISI HA IPOBOJHUK C TOKOM.
KoncrpynpoBanue u usyueHue padoThl FIEKTPOABUTATENSL.
N3mepenue KIIJ[ anexTpoaBUrarenbHON yCTaHOBKH.
OnpITEl MO HMCCIEIOBAHUIO SIBICHUS SJIEKTPOMAarHUTHOM WHAYKIMU: HMCCIEIOBAaHWE H3MEHECHHUU
3HAUEHUS U HAIIPaBJIEHUs NHIYKIIMOHHOTO TOKA.

9 KJIACC
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Paznen 8. Mexannueckue siBJICHUS.

Mexanuueckoe aBMkeHHe. MatepuanbHas Touka. Cuctema orcdyé€ra. OTHOCUTENIBHOCTD
MEXaHUYECKOro JBWXKEHUs. PaBHOMepHOe mpsAMOJMHEHHOEe JBH)KeHHe. HepaBHOMepHOE
npsMOJuHEHOe nBWKeHue. CpeaHsas M MIHOBEHHAs CKOpPOCTh Tejla IPU HEPAaBHOMEPHOM
JBUKECHUH.

VYckopenue. PaBHOyckOpeHHOE TpsiMoJinHEHHOe aABukeHue. CBoOonHOe majeHue. OnbIThl
lanunes.

PaBHOMepHOE ABMKEHHE IO OKpYXHOCTH. llepmonm um uactora oOpamienus. JIuHeliHas u
YIJIOBast CKOPOCTH. LIeHTpOCTpEMUTENBHOE YCKOPEHHE.

Ilepbii 3axkoH HprotoHa. Bropoit 3akon Hrerotona. Tperuit 3axkoH Herorona. Ilpunuun
CYNEPIIO3ULINH CHIL

Cuna ynpyroctu. 3akoH ['yka. Cuna TpeHus: cuiia TPeHHs CKOJIbKEHUS, CHUJIa TPEHUS MOKOS,
JIpYrue BUIbl TPEHUS.

Cuna TSOKECTHU W 3aKOH BCEMHPHOTO TATOTEHHS. YCKOpeHHE CBOOOJHOIO MAaJCHHUS.
JIBrxenue nanet Bokpyr Connua. IlepBas kocMuueckas ckopocTs. HeBecOMOCTh U IEpETpy3KHU.

PaBHoBecue marepuanbHoi Touku. AOCONMIOTHO TBEPOE Teno. PaBHOBecue TBEpIOrO TEna ¢
3aKPEIIEHHON OChIO BpalieHus. MoMeHT cuibl. L[eHTp TskecTH.

Nmnynec Tena. M3meHenune umnyinbca. MMmynbc cuiibl. 3aKOH COXpPAaHEHHUS HMMITYJbCA.
PeakTuBHOE ABUXKEHUE.

Mexanunueckas paboTra W MOIIHOCTh. PaboTa cui TsbKecTH, ynpyroct, TpeHus. Cs3b
sHepruu u padoThl. lloTeHnumanbHas SHEprus Tena, MOAHATOrO HAJ IMOBEPXHOCTHIO 3EMIIU.
[TorenumanpHas dHeprus cxxkarou npyxusHsl. Kunerndeckas sHeprus. Teopema 0 KMHETHYECKOU
SHEPruu. 3aKOH COXPAaHEHUSI MEXaHUYECKOW DHEPTHUH.

Jemoncmpayuu.

HabnroneHne MexaHM4YecKoro ABMKEHHSI TeJla OTHOCUTENBHO PAa3HbIX TeJl OTCUETA.

CpaBHeHHE MyTe W TPAaeKTOPUM JBMKEHMSI OJHOTO M TOTO K€ Tella OTHOCUTEIbHO Pa3HBIX TEJ
OTCYETa.

N3mepenne CKkopoCTH U YCKOPEHHUs NMPSMOINHENHOTO ABUKECHUS.

HccenenoBanue Npu3HaKoB paBHOYCKOPEHHOTO ABUKCHUS.

Habutoienue 1BMKeHUs Tella 0 OKPYKHOCTH.

HaGntoneHne MexaHMYecKHX SIBICHUM, MpOMCXOAIuX B cucTteme orcuéra «Tenmexka» mpu eé
PaBHOMEPHOM U YCKOPEHHOM JIBUKEHUHM OTHOCUTEIIbHO KaOMHETa (QU3HKH.

3aBUCUMOCTb YCKOPEHMS TeJa OT MacChl TeJIa U IEUCTBYIOIIEH HAa HETO CHUJIBI.

Habumtoienne paBeHcTBa CUIT TPU B3aUMOJIEHCTBUU Tell.

N3menenue Beca Tesna Ipu YCKOPEHHOM JIBUKCHUHU.

. [lepenava nMmysnbpca npu B3aMMOJIEHCTBUM TEIL.

. IIpeoOpa3oBanust SHEPTUH IPU B3aUMOJICHCTBUH TEI.

. CoxpaHeHue UMIyJibca MpU HEYNIPYTOM B3aUMOJICHCTBUN.

. CoxpaHenue uMIysbca Ipu abCOMOTHO YIIPYroM B3aUMOJICHCTBUU.

. Habmoienue peakTUBHOTO ABM)KEHHUS.

. CoxpaHeHue MEXaHU4YEeCKOH SHEPTHH MTPU CBOOOTHOM Ma/ICHHUH.

. CoxpaHeHue MEXaHNYECKOM SHEPTUU NIPH JIBU)KEHHUH TeJa O JEWCTBUEM NPYKUHBI.

Jlabopamopmuvie padbomuvl u onvimol.
KoHcTpynpoBanue TpakTa IUisi pa3roHa M JaJTbHEUIIET0 PaBHOMEPHOTO JIBMIKCHHUS IIapUKa WU
TEJICKKH.
OmnpeneneHne CpeAHE CKOPOCTH CKOJBKEHHUS OpycKa WIIM JBIDKEHHsS IIapUKa IO HAKIOHHOH
MJIOCKOCTH.
OmnpeneneHne yCKOpEHUs Teja MPH PAaBHOYCKOPEHHOM JBIKEHHH 1O HAKJIOHHOMW TTIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH MYTH OT BPEMEHU IPU PABHOYCKOPEHHOM JIBIXKEHMM 0€3 HayalbHOU
CKOPOCTH.
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[TpoBepka THIOTE3bI: €CIM TPUH PABHOYCKOPCHHOM JIBMIXKCHHU 0O€3 Ha4YaabHOM CKOPOCTH IyTH
OTHOCATCA KaK pAg HEYETHBIX YHUCCJI, TO COOTBCTCTBYIOMUC ITPOMCIKYTKH BPECMCHHU OJJMHAKOBBI.
HccnenoBanue 3aBUCUMOCTH CHITbI TPEHHUSI CKOJIBKEHHUS OT CHITbI HOPMAJILHOTO JIABJICHHS.
Onpenenenne KOdPGUITUEHTA TPSHHUS CKOIBKCHHUS.

OmnpeneneHne KECTKOCTH MPYKUHBI.

Omnpenenenue pabOTHl CHIIBI TPEHUS NpPU PABHOMEPHOM JABIDKEHHH Teja IO TOPU30HTAIBHOM
MTOBEPXHOCTH.

. Onpenenenne paboOThl CHIIBI YIIPYTOCTU MPH MOABEME TPy3a C MCIOIH30BAHUEM HETIOABUKHOTO U

MOJIBHKHOTO OJIOKOB.
N3ydeHue 3aKkoHa COXpaHEHHUS SHEPTUH.

Paznen 9. Mexannueckue KoJie0aHus U BOJIHBI.

KonebarenbHoe pamxeHue. OCHOBHBbIE XapaKTEPUCTUKH KoOJI€OaHW: IEpUOJ, 4YacToTa,
aMIUuIMTyga. MareMaTuyeckuil W NpYKUMHHBIM MadTHUKU. [IpeBpamieHue »sHeprum npu
K0J1e0aTeIbHOM JABH)KEHUU.

3aryxaromue koneOanus. BoiHyxkaenHole koneOanus. Pe3onanc. MexaHuuyecKkue BOJHBI.
CaoiicTBa MexaHM4eCcKUX BOJIH. [Ipo/iosibHbIE U NTONIEpeyHble BOJIHBL. J[JI1MHA BOJIHBI U CKOPOCThH €€
pacnpocTpaHeHus. MexaHu4ecKre BOJIHbI B TBEPJIOM Telle, CEHCMUYECKHUE BOJIHBI.

3Byk. ['poMKOCTH 3ByKa M BbICOTa TOHA. OTpaskeHue 3ByKa. IHPpPa3ByK U yIBTpa3BYK.

Hemoncmpayuu.

Habnronenune xoneGaHuii TeJI MO/ IEHCTBHEM CHIIBI TSHKECTH U CHIIBI YIIPYTOCTH.
Habmonenue xonebanuii rpyza Ha HUTH U Ha TIPY>KUHE.
Habnronenne BBIHYXICHHBIX KoJeOaHUI U pe30HaHCca.
PacmipocTpanenue mpooabHBIX U MMONEPEYHBIX BOJIH (HA MOJIEIH).
HabintoieHne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTBHI.
AKyCTUUYECKHUI pe30HaHC.
Jlabopamopuvie pabomsl u onsimol.
Omnpenenenre 4acTOTHl U Mepro/ia KoieOaHUil MaTeMaTHYeCKOro MasiTHUKA.
Onpenenenre 4acToThl ¥ Mepro/ia KoueOaHuil Mpy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCUMOCTH Tieproa KoJaeOaHui MOIBEIICHHOTO K HUTHU TPpy3a OT JTMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH NIepHoAa KojaeOaHU| Npy>KMHHOT'O MasiTHUKA OT Macchl Ipys3a.
[IpoBepka HE3aBUCUMOCTH MEepHOJIa KoeOaHHi rpy3a, TOBEIICHHOTO K HUTH, OT Macchl Ipys3a.
OMBITBI, TEMOHCTPUPYIOLTUE 3aBUCUMOCTH TIEPHOJIa KOJCOaHUI PYKUHHOTO MasgTHUKA OT MacChl
rpy3a U *KECTKOCTU MPYKUHBI.
N3mepenue yckopeHust CBOOOJHOTO MaeHHUs.

Pa3nesa 10. D1eKTpOMarHuTHOE MOJIe M 3JIEKTPOMATHUTHbIE BOJIHBI.

DJIEKTPOMArHuTHOE MOJie. DIEKTPOMAarHuTHbIE BOJIHBL. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[IIkana 3neKTpOMarHUTHBIX BOJIH. VCIIOIB30BaHNE 3I€KTPOMArHUTHBIX BOJIH JUIsl COTOBOM CBSI3H.

DneKTpoMarHuTHas npupoja ceeta. CKopocTh cBeTa. BOJIHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BosiHOBBIE CBOIICTBA CBETA.

Jlabopamopuvie pabomol u onvimol.

N3ydeHne CBOMCTB 37EKTPOMAarHUTHBIX BOJH C MTOMOIIBIO0 MOOMIBHOTO TenedoHa.

Pa3nen 11. CBeToBble siBJICHHS.

JlyueBas mopnenb cBera. Mcrounuku cBera. [IpsmosiMHENHOE pacpOCTpaHEHHE CBETA.
3atmenust Connia u JIynsl. Otpaxkenue cBera. [nockoe 3epkano. 3aKOH OTPaXKEHUS CBETA.

[Ipenomiienne cBera. 3akoH IpenomiieHus cBera. [loiHOE BHyTpeHHEE OTpa)KEHHME CBETA.
Hcnonbs30BaHKe MOJHOTO BHYTPEHHETO OTPAXKEHUS B ONTHYECKUX CBETOBOIAX.

JIunza. Xon mydeit B nuH3e. OnTudeckas cuctema (oToarnmnapaTa, MUKpPOCKOIA M TEJIECKOIa.
I'na3 kak ontudeckas cucteMa. biIM30pykoCTh U 1aabHO30PKOCTb.
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Pasnoxxenue Genoro cera B cnekTp. OnbiTel HetoToHA. ClloKeHHE CIIEKTPATbHBIX I[BETOB.
Jucnepcus caera.
Jemoncmpayuu.
[IpssMonuHENHOE pacIIPOCTPAHEHUE CBETA.
OrtpaxxeHue cBera.
[Tonmy4yenne n300pa>keHHIA B TNIOCKOM, BOTHYTOM H BBIITYKJIOM 3€pKajiax.
[Ipenomnenue cBera.
OrnTruyeckuii CBETOBO/I.
Xon ydeit B coOnparomiei JInH3e.
XoJ J1y4ei B pacCeuBaroIEet JTUH3E.
[Tonydenue n306pakeHuii ¢ TOMOIIbIO JINH3.
[Ipunumn neiicTBus goroanmnapaTa, MUKPOCKOIA U TEJIECKOIA.
Mogens rinaza.
Paznoxenne 6e10ro cBeTa B CIIEKTP.

Jlabopamopuvie pabomsl u onvimol.
HccnenoBanue 3aBUCUMOCTH yIJIa OTPAXKEHHS CBETOBOT'O JIyda OT yria MaJIeHusl.
N3ydeHne xapakTepuCTHK U300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanne 3aBUCMMOCTH YIJia MPEIOMIICHUS CBETOBOTO JIy4a OT yrja MaJeHUs Ha TpaHUIle
«BO31YX—CTEKJIO».
[Tonydenue n300pakeHuii ¢ TOMOIIBIO COOMPAIOIIEH TUH3HI.
Omnpenenenne GOKYCHOTO PACCTOSHUS U ONITUYECKOM CHIIBI COOMPAOIIEH JTMH3BI.
OMnBITHI IO PA3JI0KEHHUIO OEIOro CBETa B CHEKTP.
OnbITHI 10 BOCTIPUATHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 IBETOBbIE (PUIIBTPBHI.

Paznea 12. KBanTtoBble siBJIeHHS.

OmneiTel Pezeppopaa u nnanerapHas monenb aroma. Mogens aroma bopa. Mcnyckanue u
MIOTJIOLIEHUE cBeTa aTOMOM. KBaHThI. JInHEHUaThIe CIEKTPHI.

PanunoaktuBHOCTh. Anbda, Oeta- u ramma-uzmydeHus. CTpoeHHE aTOMHOTO spa.
Hyknonnas wmoxens artomHoro sjapa. M3zoromsl. PamuoaktuBHble mnpeBpaimieHus. [lepuon
M0JIypacnaia aTOMHBIX sJIEP.

SnepHble peakuuu. 3aKOHBI COXPAHEHMS 3apsiIOBOTO M MAacCOBOTO YMCEI. DHEPrUsl CBA3H
aToMHBIX sifep. CBs3b Macchl U SHepruu. Peaknum cunresa u aeneHus saep. VcTouHukH sHEprumn
ConHua u 3B€31.

AnepHas sHepreTuka. JleicTBUS palOaKTUBHBIX W3JIy4€HUHN Ha )KMBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U3ITy4eHUs U MOTJIOIIEHUS.
CrieKTphl pa3avyuHbIX I'a30B.
CnekTtp Bomopoaa.
Habmtonenue TpekoB B kamepe BusbcoHa.
Pa6ota cuérurka HOHU3UPYIOMINUX U3TYyUSHHH.
Perucrpanus nznydeHus NpupoJHbIX MUHEPAJIOB U IIPOAYKTOB.
Jlabopamopuvie pabomol u onvimol.
HabntoaeHne CrijionHbIX U TUHEWYaThIX CIIEKTPOB U3ITyUESHHUS.
HccnenoBanue TpeKOB: U3MEPEHHUE SHEPTHH YaCTHUIIBI TI0O TOPMO3HOMY TTYTH (110 (hoTorpadusim).
W3mepenue painoakTUBHOTO (poHa.

IToBTOPUTENBHO-00001IAO M MOAYJIb.

[ToBTOpUTENBEHO-0000MIAIONINI MOy b MpPEIHA3HAUEH [UIA CHCTEMaTH3alud M 00O0OIIeHUS
MIPEIMETHOTO COJIEP’KaHUS U OIbITa AEATEIbHOCTH, MPUOOPETEHHOTO MPU M3YyYEHUH BCEro Kypca
¢u3uKy, a TaKKe U MOATOTOBKM K OCHOBHOMY TOCYAapCTBEHHOMY 3K3aMeHY IO (HU3uKe IS
00y4Jaronmxcs, BRIOPaBIINX 3TOT YU4ECOHBIN MPEMET.
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[Ipu n3yueHun JAHHOTO MOAYJS PEaTU3yIOTCS M CUCTEMAaTU3HPYIOTCS BUABI JESTEIbHOCTH,
Ha OCHOBC KOTOPBIX 06eCHe‘-II/IBa€TC$I AOCTHIKCHUC IMPEAMCTHBIX U MCTAITPCAMCTHBIX IIJIAHUPYCMBIX
pe3ynbTaToB 00y4YeHHs, (OpPMUPYETCS €CTeCTBEHHOHAYYHAsrPAMOTHOCTb: OCBOCHHE HAay4HBIX
MCTOAOB HMCCJICAOBAHUA SIBJICHUI npupoabl W TCXHUKH, OBJIAACHHUC YMCHUAMU O6’b$ICH$ITB
(bu3nueckre sBIEHUS, MPUMEHSS MOJIyYeHHBIC 3HAHUsI, peIIaTh 3a/1a4k, B TOM YHCIIE KaYeCTBEHHbIE
1 SKCIICPUMCHTAJIBHBIC.

[IpuHIMIUATBEHO NEATEIbHOCTHBIA XapaKTep JaHHOTO pasjesia peaju3yercs 3a CuéT Toro,
qTo 06yqa101unecs1 BBIITOJHAIOT 3aaHus, B KOTOPBIX UM MPCAJIaracTcCs:

Ha OCHOBE IOJIYYEHHBIX 3HAHUU PACIO3HABATh U HAYYHO OOBACHATH (PM3UYECKUE SIBICHUS B
OKpY>Karollel NpUpOJIE U MOBCEAHEBHON KU3HH;

WCIOJIb30BaTh HAy4YHbIE METOJbI HCCIIECNOBaHUS (PU3NYECKUX SBJICHUH, B TOM YHUCIE JUIS
MMPOBECPKU TUIIOTE3 U MOJTYUCHUSA TCOPECTHUICCKUX BBIBOAOB,
OOBSICHST, HayuyHble OCHOBHI Haubojee BaXKHBIX JOCTH)KEHUH COBPEMEHHBIX TEXHOJIOTHIA,
HAIpuMeEp, MPAKTUYCCKOro HMCIOJb30BAHUA PA3JIMYHBIX HCTOYHHKOB JSHCPIrUM HAa OCHOBEC 3daKOHA
MIPEeBpALICHHS U COXPAHEHHSI BCEX U3BECTHBIX BUIOB SHEPTHUH.
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IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOT'PAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIET'O OBPA30OBAHUA

W3yuenune ¢pu3MKN Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs HANPABICHO HA JIOCTUKECHUE
JUYHOCTHBIX, METAIIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YIbTATOB.

B pesymbrare wusydeHus QUMK Ha YpOBHE OCHOBHOTO OOIIEro oO0pa3oBaHUS Y
oOyuatoierocsi 6yayT copMUPOBaHbI CIEAYIOLIUE INYHOCTHBIE PE3yIbTaThl B HaCTH:
1) maTpMoOTH4eCKOro BOCIIUTAHUS
- IPOSIBJICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSIHUIO POCCHIICKOM (pU3nMUecKoi HayKH;
- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaJaaHCKOro U 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS
- TOTOBHOCTb K aKTUBHOMY YYacCTHIO B 00CYKJIEHUH O0ILI€CTBEHHO3HAYUMbIXHU 3THUYECKUX IIPOOIIEM,
CBSI3aHHBIX C IPAKTHYECKUM MIPUMEHEHUEM JOCTHKEHUHN (PU3UKU;
- OCO3HAHME BaXXHOCTU MOPAJIbHO-3TUYECKUX TPUHIIUIIOB B ACSITEIBHOCTU YUEHOTO;
3) 3cTeTHYECKOro BOCIIUTAHMS:
- BOCHOPUSTHE OCTETUYECKUX KadyecTB (U3MUECKON HayKu: €€ TapMOHUYHOIO TOCTPOEHHUS,
CTPOTOCTH, TOUHOCTH, TAKOHUYHOCTH;
4) IEHHOCTH HAYYHOI'0 IO3HAHMSA:
- OCO3HAaHME LEHHOCTH (PU3MUECKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA MO3HAHHUS MHPA, OCHOBBI
pa3BUTHUS TEXHOJOTHUH, BAKHEUILEH COCTABIISIONEN KYJIbTYpHI;
- pa3BUTHE HAyYHOU JTHOO03HATEIBLHOCTH, HHTEPECA K MCCIIEI0BATENbCKON JESATENIbHOCTH;
5) popmupoBaHus KyJbTYpPbI 310POBbSI H IMOLMOHAJIBLHOIO 0JIArONOTYYHS:
- OCO3HaHUE IEHHOCTU 0e30macHOro oOpa3za >KM3HU B COBPEMEHHOM TEXHOJOTMYECKOM MHpE,
BaXHOCTHU TpaBHJI O€30IaCHOTO TOBEACHUS Ha TpPAHCIOpPTE, HA JOPOrax, C 3JIEKTPUUYECKUM U
TEIJIOBBIM 00OPY/IOBAaHUEM B JIOMAIIIHUX YCIOBUSX;
- cOpMHUPOBAHHOCTH HaBbIKA pedIeKCHH, MPU3HAHKUE CBOETO MPaBa Ha OIMMOKY U TAKOTO e MpaBa
y IpYroro 4ejoBeKa;
6) TpyaoBOro BOCIIUTAHUSA:
- aKTMBHOE ydYacTH€ B pELICHMM MpaKTHMYECKUX 3ajad (B paMKax CeMbH, 00pa3oBaTelbHOM
OpraHu3alK, TOPOAA, Kpasi) TEXHOJIOIMYECKON U COIIMAIBLHON HANPaBIEHHOCTH, TPEOYIOIIUX B TOM
yucie U PU3nUecKnX 3HaAHUM;
- UHTEpeC K NMPAaKTUYECKOMY M3y4eHUI0 podeccuil, CBI3aHHBIX C PU3UKOM;
7) IKOJIOTrM4Y€eCKOr0 BOCIIMTAHMS:
- OpHEHTallMs Ha IpUMEHeHHe (GU3NYECKUX 3HAHUH 17 peueHus 3afad B 00JacTH OKpysKarouei
Cpelpl, MJIAHUPOBAHUS IOCTYIKOB M OLIEHKM HX BO3MOJKHBIX IOCIEJACTBUI AJI OKpYXaroUleH
Cpelbl;
- OCO3HaHHe II00ATBHOTO XapaKkTepa IKOJIOTUYECKUX MPOOIIEM U MyTeH UX peIIeHHUS;
8) ajanTannu K N3MEHAIOIIUMCS YCJIOBHAM COLMAIBHON U NPUPOAHOM Cpelbl:
- MOTPeOHOCTh BO B3aMMOJAEMCTBMM MPH BHIIOJIHEHUHM HCCIIEOBAHUM U MPOEKTOB (hH3HUECKOM
HaIpaBJIEHHOCTH, OTKPBITOCTH OIBITY M 3HAHUSAM JIPYTHX;
- IOBBIILIEHUE YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO IeATEIbHOCTh;
- MoTpe6HOCTh B (hOPMHUPOBAHMM HOBBIX 3HAHUM, B TOM uucie (GOpMyIHUpoBaTh HAEU, TOHATHUSA,
TUTOTE3bI O (PU3HUECKUX OOBEKTAX U SIBICHUSX;
- OCO3HaHME JePHUINUTOB COOCTBEHHBIX 3HAHUI U KOMIIETEHTHOCTEH B 00J1acTH (PU3UKY;
- IUVTAHUPOBAHHUE CBOETO PA3BUTHS B PUOOPETEHUH HOBBIX (DU3NYECKHUX 3HAHUA;
- CTpeMJICHUE aHAJTM3UPOBATh U BBISBIATH B3aUMOCBS3U MPUPO/IbI, OOIIECTBA U SKOHOMHUKH, B TOM
YHClIe C UCTIOIb30BaHUEM (PU3UUECKUX 3HAHUM;
- OLIEHKa CBOMX JCHCTBHM C y4ETOM BIMSHHUSA HAa OKPYXKAIOUIYIO CPEIy, BO3MOXKHBIX II00AIbHBIX
OCJIEICTBHUI.
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METAINIPEJMETHBIE PE3YJIbTATBI

B pesynbrare ocBOeHHS POrpaMMbl IO PU3UKE HA YPOBHE OCHOBHOT'O OOIIIEro 00pa3oBaHUs
y obOydaromierocss OyayT chOpMHpPOBaHbl MeTamNpeAMeTHbIe Pe3yJabTaThl, BKIIOYAIOIINC
[I03HABATEJIbHbIE YHUBEPCAJIbHbIE Yy4eOHBbIE JECHCTBHSI, KOMMYHUKAaTUBHBIE YHHMBEpPCAJIbHBIC
y4eOHbIe ICHCTBHSI, PETryJIATHBHbBIC YHUBEPCATIbHbIC YICOHbBIC ICHCTBHS.

ITo3HaBaTe/IbHbIE YHHMBEpPCAJIbHbIE YUeOHbIe eliCTBUS

Ba3oBble Jjornueckue aeicTBHA:

BBISIBJISITH M XapaKTePU30BaTh CYIIECTBEHHBIE PU3HAKN OOBEKTOB (SIBJICHHIA);

yCTaHABIMBATh CYIIECTBEHHBIM MpU3HAK Kilaccu(uKaluy, OCHOBaHMS JJs 000OIIEeHUsS U
CpaBHCHHS,

BBISBJISTH 3aKOHOMEPHOCTH W TPOTUBOPEUYUST B paccCMaTpUBaeMbIX (akTax, JJaHHBIX U
HaOII0ICHUSAX,, OTHOCAIINXCA K (PU3NUECKUM SBIICHUSM;

BBISIBJISTh MPUYUHHO-CICICTBEHHBIC CBA3M MPU W3YYCHUHM (PU3UYECKUX SIBICHUNW W MPOLECCOB,
JIeNiaTh BBIBOJBI C UCIOJIb30BAaHUEM JEAYKTHBHBIX M WHIYKTHBHBIX YMO3AKJIIOYCHHI, BBIJIBUTaTh
TUIOTE3bI O B3aUMOCBSI3SIX (DU3MUECKUX BEIIMYUH;

CaMOCTOSITEJIbHO  BbIOMpaTh crnoco0 pemeHus yuyeOHOM ¢Qusmueckod 3amaun (cpaBHEHHE
HECKOJIbKUX BapHaHTOB pEIICHHUs, BHIOOp HauOoliee MOAXOMAIIETO C Y4ETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPHECR).

basoBble ucciienoBare/ibCKie 1eHCTBUA:

MCIOJIb30BaTh BOMPOCH! KaK MCCIIEI0BATENbCKIII HHCTPYMEHT MO3HAHMUS,

MPOBOAUTH IO CaMOCTOSTENbHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXKHBIA (U3HUECKU
IKCIIEPUMEHT, HEOOJIBIIIOE HCCIIeI0OBaHNE (PU3HUECKOTO SIBIICHHUS,

OIICHUBATh HA MPUMEHUMOCTh U JJOCTOBEPHOCTH WH(OPMAITHIO, ITOJIYICHHYIO B X0JI¢ UCCIICIOBAHUS
WJIHM OKCTIEPUMEHTA,

CaMoCTOSITeNNbHO  (pOopMynHpOBaTH OOOOIIEHHS W BBIBOJABI MO pe3ylbTaTaM MPOBEAEHHOTO
HaOJTIOICHUS, OITBITA, UCCIICIIOBAHMSI,

MIPOTHO3MPOBATH BO3MOXKHOE JIalibHEHIIIee pa3BUTHE (PU3HUECKUX TPOIECCOB, & TAK)KE BBIJIBUTATh
MIPEINONIOKEHHUS 00 UX PA3BUTUU B HOBBIX YCIOBUSAX M KOHTEKCTaX.

PabGora ¢ undopmanmeii:

MIPUMEHSITh Pa3JIMIHbIE METOJIbI, HHCTPYMEHTHI U 3aPOCHI IIPH TIOUCKE B 0TOOPE HH(POPMAITHH FITH
JAaHHBIX C YU4ETOM IPeAIoKEHHOM yueOHoM (pu3nueckoi 3a1auu;

aHAJIM3UPOBATh, CHCTEMATH3UPOBATh M WHTEPIPETHPOBATh HWH(DOPMAIMIO Pa3IMYHBIX BHUIOB M
(dbopM mpescTaBICHHUS,

CaMOCTOSITENILHO ~ BBIOMpATh  ONTHUMANbHYIO  GOpMy  MpeAcTaBleHUs  WHGOpMaNUU U
WUTFOCTPUPOBATH pPEllacMbIe 3a/1a9M HECJIOKHBIMHA CXEMaMH, JTHarpaMMaMU, HHOW TpapuKoi U ux
KOMOWHAIIHSIMHU.

KoMMyHUKaTHBHbBIE YHUBeEPCATbHbIE YUeOHbIE e CTBHUS:

B X0jI€ 00CYXKJIeHUs y9eOHOT0 MaTepuraia, pe3yabTaToB JabopaTOPHBIX pabOT U MPOEKTOB 33/1aBaTh
BOIPOCHI IO CYIIECTBY 00CYKIaeMON TEMBI U BHICKA3BIBAThH UJICH, HAIICJICHHBIC HA PEIICHUE 33291
U TIoIepKaHue 0JIaroKenaTeIbHOCTH OOIICHHS;

COTIOCTABJIATh CBOM CYXKICHHMSI C CYKICHUSMHU JPYTHMX YYacTHHUKOB JMajora, oOHapyX HBaTh
pa3nuydue U CXOJCTBO TMO3HIIHIA;

BBIP2XKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX;

MyOIMYHO TPENCTaBIATh Pe3yJdbTaThl BBIMOJHEHHOTO (DU3MYECKOrO OMbITa (IKCIIEPUMEHTA,
HCCIe0BaHus, IPOEKTA);
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MMOHUMATh U UCIIOJIH30BATh MPEUMYIIECTBA KOMAHTHOW U WHAWBHyaTbHOU PabOTHI MPU PEUICHUN
KOHKPETHOU (pr3ndYecKoi IpoOIeMbl;

MPUHUMATh IEJIH COBMECTHOW JESATEILHOCTH, OPraHW30BBIBATh JEHCTBHSA IO €€ JIOCTHUKCHUIO:
pactpenenaTb poyid, 00CYX AaTh MPOIECCH U PE3yIbTaThl COBMECTHOU PabOThI, 00001IaTh MHCHHS
HECKOJIbKUX JIFO/ICH;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTHrasi KAYECTBEHHOTO Pe3yJibTaTa 10 CBOEMY HAIIPABICHHIO U
KOOPJIUHUPYS CBOU JACUCTBHSI C IPYTHUMH WICHAMU KOMaH/IbI;

OIICHUBATh KAauyeCTBO CBOET0 BKJIaJa B OOMMH TPOAYKT MO KPUTEPUSIM, CAMOCTOSTEIHHO
c(hOpMYyIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHCTBUA

Camoopranu3anusi:

BBISIBIISATH TIPOOJIEMBI B )KU3HEHHBIX U y4eOHBIX CUTYalHAX, TPEOYIONUX Uil pemeHns (pru3ndecKux
3HAHUM;

OPMEHTUPOBATbCSI B PA3IMUYHBIX MOJAXOJAAX MPHUHITUSA pElIeHUH (MHAWBUAYAIBHOE, NPUHATHE
pelleHus B IpyMIe, IPUHITHE PEILIEHUI TPYIIoi);

CaMOCTOSITEJIbHO COCTABJIATH AITOPUTM PELIeHUs] PU3NYECKON 3aJlauM WM IJIaHa UCCIIEI0BaHUs C
y4ETOM HMEIOIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBaTh IpejJlaraeMble
BAPUAHTHI PEILICHUN;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 PEIICHHE.

CaMOKOHTPOJIb, JMOIHOHAJIBLHBIH HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLIEHKY CUTYalllu U Mpeylararh IjaH €€ N3MEHEHHS,

OOBSICHATh NMPUYUHBI JOCTHXKEHUS (HEIOCTH)KEHHUS) PE3yJIbTaTOB JIESTENbHOCTH, /1aBaTh OLICHKY
NPUOOPETEHHOMY OMBITY;

BHOCUTh KOPPEKTHBBI B JEATENbHOCTh (B TOM 4YHCIE B XOJ BBIIOJHEHUS (HU3UYECKOTO
WCCIIEIOBaHMUsl WJIHM IIPOEKTa) HAa OCHOBE HOBBIX OOCTOSITENIBCTB, M3MEHUBUIMXCSI CHUTYyallMi,
YCTAHOBJICHHBIX OIIMOOK, BOSHUKIINX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YNIbTATa LENH U yCIOBUIM;

CTaBUTh ce0s Ha MECTO APYroro 4ejoBeKa B XOJi€ CIOpa MM JUCKYCCHM Ha HAy4yHYIO TeMy,
MMOHUMAaTh MOTHBBI, HAMEPEHUS U JIOTUKY JIPYToro;

MpU3HABaTh CBOE MpPaBO Ha OIIMOKY MpH pelieHur (U3NYECKUX 3a/ad WU B YTBEPKICHHUSIX Ha
Hay4YHBIE TEMBI U TAKOE YK€ MPABO APYTOro.

INPEAMETHBIE PE3YJIBTATbBI

K xoHiy oOydenuss B 7 KJjiacce MPEAMETHBIE pPE3yNbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:
HUCITIOJIB30BATh ITOHATHSA: (1)I/ISI/I‘IGCKI/IG U XUMHUYCCKUEC SIBJIICHUA, Ha6J'IIO)IeHI/Ie, SKCIICPUMECHT, MOACIIb,
TUMOTEe3a, €AMHUIBI (PU3UYECKUX BEIMYMH, aTOM, MOJIEKYyJa, arperaTHble COCTOSHHS BEIIEeCTBa
(TBEpmoe, KUAKOE, Ta3000pa3HOE), MEXAaHHUYECKOE MBMXEHHE (paBHOMEpPHOE, HEPAaBHOMEPHOE,
MPSMOJUHENHOE), TPAEKTOPpHs, PaBHOJACHCTBYIOMIAs cuia, aedopMmarus (yrnpyras, MiacTH4IecKas),
HEBECOMOCTH, COOOIIAIOIINECS COCY/IBI;
pasnuyath siBieHUs (MU Qy3usi, TEIIOBOE IBUKCHNAE YACTHIl BEIIECTBA, PABHOMEPHOE JBIIKEHHE,
HEPAaBHOMEPHOE [JBI)KCHHE, WHEPLUSA, B3aUMOJCHCTBHE TEI, PAaBHOBECUE TBEPIABIX TeEI C
3aKpEeIUIEHHON OChIO BpallleHUs, Tiepeiada AaBlIeHHs] TBEPABIMU TEIaMH, KHUIKOCTSIMUA M Ta3aMH,
aTMoc(epHOe AaBlieHHE, TUIaBaHUE TEJ, MPEBPAIICHUS MEXaHHMUECKOW SHEPIUr) MO OMUCAHHUIO UX
XapaKTEPHBIX CBOMCTB M HA OCHOBE OTIBITOB, JICMOHCTPHUPYIOIIHNX JaHHOE (PU3NYECKOE SIBIICHUC;
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pacro3HaBaTh MPOSBICHUE U3YyYCHHBIX (U3NYECKUX SIBICHUH B OKPY)KAIOLIEM MHUpPE, B TOM YUCIIE
¢busnyeckue sBICHUS B MPUPOJE: NPUMEPHI ABWKEHHS C Pa3IUYHBIMH CKOPOCTSIMHM B JKMBOH U
HEXMBOH TMpHpOJE, NeHCTBUE CUJIBI TPEHHS B NPUPOAEC W TEXHHKE, BIMSHUE aTMOC(HEPHOTrO
JIaBJICHUs] Ha >KUBOM OpraHu3M, IUIaBaHUE PbIO, pblYark B TEJI€ YEJIOBEKA, IPU ITOM IEPEBOAUTH
MPAKTUYECKYIO 33/1a4y B Y4€OHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (NPU3HAKM) (PU3MUECKUX
SIBJICHHI;

OIMCHIBATh U3YYCHHbIE CBOMCTBA T€ld M (PU3UUECKUE SBICHUS, MCIONb3Ysl (PU3HUECKHE BEITMUMHBI
(Macca, 00bEM, TUNIOTHOCTD BEIIECTBA, BPEMSI, IIYTh, CKOPOCTb, CPENIHSS CKOPOCTb, CHJIa YIPYTOCTH,
cujla TSDKECTH, BEC Tela, CWia TpeHus, JAaBieHue (TBEPAOro Tesa, >KUIKOCTH, TIa3a),
BBITAJIKMBAIOIIAsl CHUJIa, MEXaHuWdeckas paboTa, MOILIHOCTb, IUIEUYO CHJIBI, MOMEHT CHJIBI,
KOA(Q(QHUIMEHT MOJIE3HOT0 JEHCTBUS MEXaHU3MOB, KHHETHUYECKasi U MOTEHIHAIbHAsL SHEPTHs), IpU
OTMCaHWUHU MPABUIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIOIB3YEMbIX BEIMYMH, UX 0003HAUYCHUS U
eMHUIBl (U3NYECKUX BEJIMYMH, HAXOIUTh (OPMYJIbl, CBS3bIBAIOIIME JAHHYIO (PU3UYECKYIO
BEIMYMHY C JIPYIMMH BEIMYMHAMHU, CTPOUTH TPAPHUKH HM3YYCHHBIX 3aBUCHMOCTEH (HHU3MUYECKHX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA TeJl, GU3NUYECKUE SIBJICHUS U MPOLIECCHI, UCIOIb3Ys MPaBUIIa CIO0XKEHUS
cun (BIOJIb OJHOM mpsMoi), 3akoH ['yka, 3akon Ilackans, 3akoH Apxumena, MpaBUiIO PaBHOBECHUS
pblyara (6J10Ka), «30J0TO€ MPABUIIO» MEXAHUKH, 3aKOH COXPAaHEHHsS MEXaHUYECKOM SHepruu, mpu
3TOM J1aBaTh CJIOBECHYIO (DOPMYITUPOBKY 3aKOHA M 3aIMCHIBATH €TO0 MATEMAaTHIECKOE BBIPAKECHUE;
OOBSICHATH (PM3NYECKHE SBICHHS, TPOIIECCHI U CBOMCTBA TEJI, B TOM YHCIIE M B KOHTEKCTE CHUTYaIni
IIPAaKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh IPUYMHHO-CIEACTBEHHBIE CBS3U, CTPOUTH
o0bsicHeHHEe M3 1—2 JIOrMYecKMX IIaroB ¢ Onopoi Ha 1—2 W3yYeHHBIX CBOMCTBA (HU3MUYECKUX
SIBJIGHUH, PU3NYECKUX 3aKOHA UM 3aKOHOMEPHOCTH;

pemate pacy€THble 3a7ayd B 1-2 JeHCTBUS, HCHOJIB3YS 3aKOHBI M (DOPMYIbI, CBSI3bIBAIOIIME
¢u3nyeckue BEIMYMHBI: HAa OCHOBE aHajHM3a YCJIOBHMS 3aJlaud 3alUChIBaTh KpPATKOE YCJIOBHE,
MOJICTABJIATh (PU3UYECKHE BEIUMYMHBI B (POPMYNBI M MPOBOAUTH PacuéThl, HAXOAUTH CIPABOYHbBIE
JlaHHbIE, HEOOXOIMMBIE JJIS PEIIeHUs 3a/a4, OLEHUBATh PEATMCTUYHOCTD MOJTyYEHHOH pu3nueckon
BEJINYUHBI;

pacrno3HaBaTh MPOOJEMbI, KOTOPbIE MOXXHO PpEIIMTh MpH IMOMOLIM (PU3UYECKHX METOJO0B, B
ONHCAaHUM MCCIEIOBAHUS BBIACHATh IPOBEpSIEMOE MPEANONoKeHUue (TUIOTe3y), pa3iuyarb M
MHTEPIPETUPOBATH MOITYYEHHBIN pe3yabTaT, HAXOAUTh OLUIMOKH B XOJ€ OMNbITA, JAENIaTh BHIBOABI IO
€ro pe3yJsbTaram;

MPOBOJIUTH OMBITHl MO HAOMIOACHHIO (DU3UYECKUX SIBICHUM WM (U3UYECKUX CBOMCTB Te:
(dbopMynupoBaTh IpOBEpPSEMbIE MPEANOIOKEHHUS, COOMpaTh YCTAHOBKY W3 MPEIOKEHHOTO
000pyZI0BaHUs, 3aMUCHIBATH XO/1 ONbITa U (POPMYIUPOBATH BHIBOJIBI,

BBINOJIHATE IPSMbIE U3MEPEHUS PacCTOSIHUSA, BPEMEHH, MacChl Tela, 00bEMa, CHUIIbI U TeMIEpaTyphl
C HUCIOJb30BaHUEM AHAJIOTOBBIX U LU(POBBIX MPUOOPOB, 3alUCHIBATh MOKa3aHUS HPUOOPOB C
y4€TOM 33/1aHHON aOCOIIOTHON MOTPEIIHOCTH U3MEPEHHI;

MPOBOJIUTH HMCCIIEJOBAaHME 3aBUCUMOCTH OJHOW  (PM3MUECKOW BEIMYMHBI OT JIPYroil ¢
WCIOJIb30BaHUEM MPSAMBIX H3MEpEHUil (3aBUCHUMOCTH IyTH PAaBHOMEpPHO JBHKYIIErocs Tejaa OT
BPEMEHHU JBIDKEHHs Tejla, CWIbl TPEHHS CKOJBXKEHHMS OT Beca Tejla, KadecTBa 00pabOTKU
ITIOBEPXHOCTEW TEI M HE3aBUCUMOCTH CHWJIBI TPEHMS OT IUIOIAAN CONPUKOCHOBEHHS TE€J, CHIIBI
YIPYTOCTH OT YAJUHEHUS MPY>KUHBI, BEITAIKUBAIOIMIEH CHIIBI OT 00bEMa MOTPYKEHHOM YacTH Tena
U OT IUIOTHOCTH KMJKOCTH, €€ HE3aBUCHUMOCTU OT IUIOTHOCTH Tella, OT INIyOMHBI, HA KOTOPYIO
MOTPY>KEHO TEJI0, YCIOBUH IIaBaHUs TEJ, YCIOBHI paBHOBECHS pbluara M OJOKOB), y4aCTBOBATh B
IUTAHUPOBAaHUM y4eOHOrO MCCIEI0BAaHUsA, COOUPATh YCTAHOBKY M BBINOJHATH MU3MEPEHHs, CIEays
MPE/UIOKEHHOMY IUIaHy, (PUKCHpPOBAaTh pe3yabTaThl IMOJTYYEHHOW 3aBUCHUMOCTH (PU3MUYECKUX
BEIMYMH B BHJAE MpPEIIOKEHHBIX Tabmul W rpaduKoB, [JeiaTh BBIBOJABI 0 pe3yibTaTaM
HCCIIEA0BAHUS;
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MPOBOJIUTH KOCBEHHBIC H3MEpPEHHs (U3NUYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH W
TBEPOrO Tejla, CHJIA TPEHHUS CKOJBXKEHUsS, JAaBJICHME BO3JyXa, BbITAIKUBAIOIAs CHIIA,
JEUCTBYIONIAs HA MOTPYXKEHHOE B JKUAKOCTH TENO, KOAPPHUIUEHT MOJIE3HOTO ACUCTBUS MPOCTHIX
MEXaHU3MOB), CleAys MpeIOKEHHOW HWHCTPYKLUUHU: IPH BBINOJHEHUM HW3MEpeHuil coOuparhb
9KCIIEPUMEHTAJIbHYIO YCTAHOBKY U BBIUMCIISTH 3HAUEHUE UCKOMOM BEIMUYMHBL;
co0Jr01aTh MpaBuiIa TEXHUKHU OE30MIaCHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BAHUEM;
yKa3plBaTh MPHUHLUIBI JCHCTBUA TNPUOOPOB M TEXHUYECKUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIOLIUECS COCYybl, OapoMeTp, pblyar, MOABHXHBIA M HENOABHXKHBINA OJIOK,
HAKJIOHHA IIJIOCKOCTb;
XapaKTepu30BaTh MPUHLIUIIBI ICHCTBUSA U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOUCTB C OMOPOH
Ha MX ONMCAaHUA (B TOM YHCJIE: NOJUIMIIHUKYN, YCTPOICTBO BOAOIIPOBOA, IMAPABIMUECKUN IIpecce,
MaHOMETp, BBICOTOMEp, IOPIIHEBOM HAcCOC, apeoMeTp), MCIOJb3ysl 3HAHHUA O CBOWCTBax
(bU3NIECKUX SIBICHUH U HEOOXOIMMbIe (PU3HUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
MPUBOANTH TPUMEpPH! (HAXOAUTHh WH(POPMAIMIO O MPHUMEPax) MPAKTHYECKOTO HCIOIb30BAHUS
(¢u3nvecKux 3HaAHUH B MOBCEIHEBHOM XM3HM JUIsL oOecreueHus: 6e30MacHOCTH MPH OOpaIleHuH C
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHHUS 3/0pOBBbSI W COOJIOJCHUS HOPM
9KOJIOTUYECKOT0 MOBE/ICHUS B OKPYXKAIOLIEH cperie;
OCYLIECTBIATh OTOOP MCTOYHMKOB HMH(popManuu B VHTepHETe B COOTBETCTBHM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMEIOIIMXCS 3HAHUNM M MYTEM CpPaBHEHUS pa3IMYHBIX
HCTOYHHUKOB BBIIEJATh HMH(POPMALIMIO, KOTOpas SBISAETCS HPOTHMBOPEYMBON MM MOXKET OBITh
HEJI0CTOBEPHOI;
UCIOJIb30BaTh TPH  BBHIMOJIHEHMM Y4E€OHBIX 3a/JaHUi  HAay4yHO-TIONMYJSPHYIO  JINTEpaTypy
(bu3nvecKoro cojepKaHus, CIpaBOYHbIe MaTepUallbl, pecypchbl ceTn HTepHeT, BlIaaeTh NpuéMaMu
KOHCIIEKTUPOBAHHUS TEKCTa, MpeoOpa3oBaHus HHPOPMAIMK U3 OJHON 3HAKOBOI CHUCTEMBI B IPYTYIO;
CO03/1aBaTh COOCTBEHHbIE KPATKHE NMUCbMEHHbIE U YCTHBIE COOOLICHHSI Ha OCHOBE 2—3 HMCTOYHUKOB
uHbopManuu (GU3MUECKOro COJEpKaHUsA, B TOM YHUCIIE IMyOJUYHO AejaTh KpaTKhe COOOIIEHUs O
pe3yibraTax MpPOEKTOB WM Y4YeOHBIX MCCIEIO0BaHUM, MNpPU 53TOM TIPaMOTHO HCIOJIb30BaTh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3HKH, COTPOBOXKIATh BBICTYIJICHHE MTPE3CHTAIIEH;
IIPU BBIMOJHEHUHM Y4E€OHBIX MPOEKTOB M HCCIIEAOBAHHUM pacrpeneniTbs 0O0s3aHHOCTH B TpyIIe B
COOTBETCTBHUHU C ITOCTaBICHHBIMH 3a7jauaMu, CJICAUTH 32 BBIMOJIHEHUEM IIJIaHa JEHCTBUI, aIeKBaTHO
OLIEHUBaTh COOCTBEHHBIH BKJIAJ B JEATEIBHOCTh TPYIIbI, BBICTPaUBAaTh KOMMYHHKAaTHBHOE
B3alMO/ICIICTBHE, YUUTHIBAsI MHEHUE OKPYKAIOIIHX.

K koHmy oOyuenuss B 8 Kiacce mpenMeTHbIE pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI
OTpaxkaTh c(HOPMUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:
WCIIOJIb30BaTh IOHATHSA: Macca U pa3Mepbl MOJEKYJ, TEIJIOBOE JIBH)KEHHE aTOMOB U MOJIEKYII,
arperaTHble COCTOSHHMSI BEILECTBA, KPHUCTANIMYECKUE M aMop(dHbIe Teja, HACHILEHHBIH |
HEHACBIIICHHBIA Tap, BJIAXKHOCTb BO3JyXa, TeMIepaTypa, BHYTPEHHSS DHEPIUs, TEIJIOBOU
JBUTATEIb, JJEMEHTApHBIA DJJIEKTPUYECKUM 3apsal, DJIEKTPUUECKOE II0JIe, IPOBOJHHUKH U
TUBJIEKTPUKHU, TTOCTOSIHHBIHN 3JIEKTPUUECKUN TOK, MarHUTHOE TIOJIE;
pasnuyuath SBJICHHS (TEIUIOBOE pacIIMpPEHHE U C)KaTue, Tervlonepenada, TEIUIOBOE pPaBHOBECHE,
CMauvBaHUE, KaNWUISIPHbIE SBJICHMs, HCIapeHue, KOHAEHCAlus, IUIaBJIEHUE, KpHUCTaIN3alus
(oTBepAeBaHME), KHIIEHHE, TeIulonepenaya (TEMJIONPOBOJHOCTh, KOHBEKLHUS, H3IIyueHHeE),
UIEKTpHU3alMsg TeJl, B3aUMOJCHCTBHE 3apsAloB, JEHCTBHS HIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHUE, B3aUMOJAEHCTBUE MAarHMTOB, ACWCTBHE MAarHUTHOIO IOJS Ha MPOBOJHUK C TOKOM,
JIEKTPOMArHuTHAsE MHAYKIMS) MO ONMCAHUIO MX XapaKTEPHBIX CBOWCTB U HA OCHOBE OIIBITOB,
JIEeMOHCTPHUPYIOLINX JaHHOE (PU3NYECKOE SIBIICHUE;
pacrio3HaBaTh MPOSBICHUE U3YYCHHBIX (U3NYECKUX SIBICHUHM B OKPY)KAIOLIEM MUpPE, B TOM UYHUCIIE
(bu3nyeckue sBICHUS B IPUPOJIE: TOBEPXHOCTHOE HATSKEHNE U KaWIISIPHBIE SBJICHUS B IPUPOJIE,
KpPUCTaJUIBI B TIpHpoJie, u3nydenue ConHua, 3aMep3aHue BoJOEMOB, MOPCKHE OpH3bl, 00pa3oBaHue
pOCBl, TyMaHa, HWHEs, CHEra, JJIEKTpUYECKUE SBJICHUA B aTMocdepe, 3JIEKTPUUYECTBO HKHUBBIX
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OpraHM3MOB, MAarHUTHOE MoJyie 3eMid, Opeid MOIHCOB, pPOJIb MAarHUTHOTO MOJS AJIS JKU3HU Ha
3emiie, TONSIPHOE CHUSHUE, MPU ITOM IMEPEBOJUTH MPAKTUYECKYIO 3a/1ady B y4eOHYIO, BBLICTSATH
CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU) (PU3NUECKUX SBICHUI;

OIMCHIBATh U3YYEHHbIE CBOWCTBA Ted M (U3MUYECKUE SBICHUS, UCHOIb3Ys (U3MUECKHE BETUUHHBI
(Temriepatypa, BHYTPEHHSISI SHEPTUs, KOJUYECTBO TEIUIOTHI, YAENbHAas TEIJIOEMKOCTh BEIECTBA,
yaenpHas TEIUIOTa IJIaBJICHUS, yIeIbHAs TEIUIOTa NapooO0pa3oBaHusl, yleabHas TEIIoTa CrOPaHUs
TOIUIMBA, KO3(PPUIMEHT TOJE3HOTO MEHCTBUS TEIJIOBOW MAIMHBI, OTHOCHTENbHAS BIIAXKHOCTH
BO3[lyXa, OJJIEKTPUYECKHUM 3apsja, cuila TOKa, DJIEKTPUYECKOe HamlpsbKeHHEe, COMPOTHUBIICHUE
MIPOBOJHHKA, yJEIbHOE COMPOTHBIICHUE BEIIECTBA, pad0Ta M MOIIHOCTH SJICKTPHUUYECKOTO TOKA),
IIpU OMKMCAHUU MPABUIBHO TPAKTOBATh (YU3UUECKUN CMBICI HCIOIb3yEMbIX BEJIHMUMUH, 0003HAYCHUS
U CIUHUIBI (PU3NYCCKUX BEIMYUH, HAXOIWTH (OPMYIIbI, CBSI3BIBAIONINE TAaHHYIO (U3HUYECKYIO
BEJIMYMHY C JAPYTUMHU BEIMYUHAMHU, CTPOUTH TpadUKU HU3YYCHHBIX 3aBUCUMOCTEH (HHU3MUECKHUX
BEJIMYNH;

XapaKTepu30BaTh CBOWCTBA TeJ, (HU3MYECKHE SBJICHHUS W IPOIECCHI, HCIOIB3YyS OCHOBHBIC
MOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOpUU CTPOCHMS BEUIECTBA, MPHUHIIMII CYNEPIIO3UIIMU
1oJiek (Ha Ka4YeCTBEHHOM YPOBHE), 3aKOH COXpaHEHHMs 3apsiaa, 3akoH Oma Jijisl ydacTka 1€, 3aKOH
Jxoyns—JIenna, 3aKoH COXpaHEHHs YDHEPTHH, IIPH 3TOM JaBaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA
Y 3aIIMCBhIBATh €r0 MAaTEMATHYECKOE BBIPAKCHHCE,

OOBSCHATh (PU3NYCCKUE MPOIECCHl W CBOWCTBA TEJI, B TOM 4YHCIIE M B KOHTEKCTE CHUTYaIlUi
MIPAKTUKOOPUEHTUPOBAHHOTO XapaKTepa: BbIABISATh NPUYMHHOCIEICTBEHHBIC CBSA3H, CTPOUTH
o0bsicHeHHEe M3 1—2 JIOTMYECKHX IIaroB ¢ OMopoi Ha 1—2 W3yYeHHBIX CBOHCTBAa (PU3MUECKUX
SIBIIGHUH, PU3NYECKUX 3aKOHOB MJIH 3aKOHOMEPHOCTEH;

pemats pacy€THple 3a7adydl B 2-3 JEHCTBUS, WCIONB3YS 3aKOHBI M (DOPMYIBI, CBSI3BIBAIOIIHE
(¢u3nUuecKre BEIMYMHBI: HAa OCHOBE aHAJM3a YCJIOBUS 33Jlaud 3alMCHIBATh KPAaTKOE YCIIOBHE,
BBISIBJISITH HEAOCTAaTOK JAHHBIX JJISl pEIIeHUs 3a/ladyd, BBIOMPATh 3aKOHBI W (OPMYIIBL,
HEOoOXOoMUMBIC JUIsi € pEIICHUs, MPOBOIUTH PAcU€Thl W CPaBHUBATH IOJIYYCHHOE 3HAYCHUE
(bu3MUeCcKOil BENMUYMHBI C U3BECTHBIMU JAHHBIMU;

pacmno3HaBaTh MpoOIeMbl, KOTOPHIE MOKHO PEIIUTh MPU MOMOIIH (PU3MUECKUX METOJIOB, UCIIONIB3YS
OMMCaHWE WCCIEOBAaHUS, BBIIEIATH MPOBEPSIEMOE MPEATNOI0KEHUE, OICHUBATh MPABUIBHOCTh
MOPSIJTKA TTPOBEICHUS UCCIICIOBAHMS, JIeTIaTh BBIBOIBL;

MPOBOJNTH OIBITHl 0 HAOTIOACHUIO (U3MYSCKUX SBICHUM WM (DU3MYECKHX CBOKWCTB Tl
(KanuIIsipHBIE SIBJIICHUS, 3aBUCUMOCTD JIaBIIEHUS BO3/IyXa OT ero 00b&Ma, TeMIepaTypbl, CKOPOCTH
IpoIiecca OCTHIBAHUS W HArpeBaHUs IMPU HW3ITyYEeHUH OT IIBETa HM3TyYaromield (MOTrJIONIaroIIeii)
MMOBEPXHOCTH, CKOPOCTh HUCIIAPEHUS BOJBI OT TEMIEPATYPHI KUIKOCTH H IUIOMAAHN €€ OBEPXHOCTH,
JNEKTPU3ANHS T W B3aMMOJCHCTBHE JIICKTPUYCCKHX 3apsoB, B3aWMOJCHCTBUE ITOCTOSHHBIX
MarHiTOB, BU3YyaIU3allisl MAarHUTHBIX MOJIEH TOCTOSHHBIX MAarHWTOB, IEHCTBUS MAarHUTHOTO TOJS
Ha IMPOBOJHUK C TOKOM, CBOKMCTBa JJICKTPOMAarHWTa, CBOWMCTBA 3JICKTPOJBUTATENS ITOCTOSHHOTO
TOKa): (hopMynHpoBaTh MPOBEPsEMbIe MPEANONOKEHUS, COOMPATh YCTAHOBKY U3 MPEIIOKEHHOTO
000pYyTOBaHUs, OMMUCHIBATH XOJT OMBITa H (DOPMYITHPOBATH BBIBOIBI;

BBITIOJTHATE MPSMBIC U3MEPEHHUS TeMITepaTypbl, OTHOCUTEIHHON BIIAKHOCTH BO3JyXa, CHIIBI TOKA,
HampsDKeHUsT C WCIMOJIb30BaHWEM AaHAJOTOBBIX MPUOOPOB M JAaTUYMKOB (U3MUYECKUX BETUYHH,
CPaBHHBATh PE3YJIbTAThI U3MEPEHUH C YIETOM 3aJaHHON aOCOIFOTHOM TIOTPEITHOCTH;

MPOBOJIUTHh  MCCIEOBAHWE 3aBUCUMOCTH OJHOM (U3MYECKOW BEIMYMHBI OT JIPYrol ¢
WCIIOJIb30BaHUEM MPSMBIX M3MEPEHUH (3aBUCUMOCTH COMPOTUBIICHHS MPOBOJHUKA OT €r0 JJIUHBI,
IUIOUIA/IA TIOTIEPEUHOT0 CEYEHUSI U YIEIbHOIO COMPOTUBIICHHS BELIECTBA TPOBOJHHUKA, CUJIbI TOKA,
UYIIETo Yepe3 MPOBOIHUK, OT HANIPSDKEHUST Ha MMPOBOJHIKE, UCCIICOBAHKE TTOCIEIOBATEILHOTO U
MapajuieIbHOTO COETUHEHHUI MPOBOJHUKOB): MJIAHUPOBATh UCCIIEIOBAHUE, COOUPATh YCTAaHOBKY U
BBITIONTHATh U3MEPEHHUsI, CIENysl MPEUIOKCHHOMY IUIaHy, (DUKCHpPOBATh PE3yIbTAThl MOTYyYECHHOU
3aBUCHMOCTH B BHJI€ TaOJIUIl U TpaUKOB, 1€1aTh BEIBOJBI 110 pe3yIbTaTaM HUCCIIEIOBaHUS;
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MIPOBOJIUTh KOCBEHHBIE HM3MEpEHHUs (PU3MUecKnX BeIuuuH (yAenabHas TEIIOEMKOCTh BEUIECTBA,
COIIPOTHBJICHUE IPOBOAHMKA, pPabOoTa M MOUIHOCTb 3JEKTPUYECKOTO TOKAa): IUIAHMPOBATH
M3MEpeHus, cOOMpPATh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CIEAYS MPEIOKECHHON HHCTPYKLUUHU, U
BBIUUCIIATh 3HAUEHUE BETUUUHBI;
co0Jr01aTh MpaBUiIa TEXHUKU OE€30IIaCHOCTH IIPU paboTe ¢ 1abopaToOpHBIM 000PYI0BAHUEM;
XapaKTepu30BaTh MPUHLHUIIBI IEHCTBUSI U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMICTB ¢ onopoi
HAa MX omHMcaHus (B TOM YHCIIE: CHCTEMa OTOIUICHHUS OMOB, THTPOMETp, MapoBas TypOuHa,
aMIepMeTp, BOJBTMETP, CUETUMK 3JIEKTPUYECKOM SHEpruH, 3JIEKTPOOCBETUTENIbHBIE HPUOOPHI,
HarpeBaTeIbHbIe IEKTPOIPHOOPHI (IPUMEPHI), STEKTPUUECKUE MPEIOXPAHUTEIH, HIEKTPOMAarHuT,
JIEKTPOJBUraTeNb MOCTOSHHOIO TOKA), UCIOJb3Ys 3HAHMUS O CBOMCTBAX (PM3MYECKUX SIBICHUHM U
HE00X0AuMBbIe (PU3NIECKHE 3aKOHOMEPHOCTH;
pacrno3HaBaTh IPOCTbIE TEXHUYECKHE YCTPOMCTBA U H3MEPUTENIbHBIE MPUOOPHI IO CXeMaM H
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, IICUXPOMETP, TUTPOMETP, JBUTATEIH
BHYTPEHHEIO CrOpaHMsi, 3JIEKTPOCKOIN, PEOCTaT), COCTABIATh CXEMbl 3JEKTPUYECKUX Lenei c
IIOCJIEZI0BATEIbHBIM U MapajlIeIbHbIM COEIMHEHUEM AJIEMEHTOB, Pa3jinyasi yCIOBHbIE 0003HAYECHHUS
3JIEMEHTOB JICKTPUYECKHX LIeTIEH;
IPUBOANUTH HPUMEpPHl (HAXOAUTh WHGOPMALMIO O HPUMEpPax) MPAKTHUYECKOI'O HCIOIb30BAHUS
(u3HYECKUX 3HAHWUN B MOBCEAHCBHOW JKU3HH ISl 0OecriedueHus: 0€30MacHOCTH MPHU OOpaIieHuu ¢
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3JI0pOBbS U COOJIOACHUS HOPM
9KOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEH Cpele;
OCYIIECTBISATh TNOUCK HH(pOpMarmuu (U3NIECKOTO coaepkaHus B MHTepHeTe, Ha OCHOBE
UMEIOIINXCS 3HaHUHM U MyTEM CpPaBHEHUS JOMOJIHUTENBHBIX UCTOYHUKOB BBIIENATH MHPOPMALHIO,
KOTOpasi SIBJISETCS IPOTUBOPEUNBOI HIIM MOKET ObITh HETOCTOBEPHOM;
WCIOJIb30BaTh TPH  BBHIMOJIHEHMM Y4YE€OHBIX 3aJaHUi  HAy4yHO-TIONMYJSIPHYIO  JINTEpaTypy
(bu3n4ecKoro cojepKaHus, CIpaBOUYHbIe MaTepUallbl, pecypchbl ceTu HTepHeT, BIaaeTh NpuéMamMu
KOHCIIEKTUPOBAHHUS TEKCTA, MpeoOpa3oBaHus MHPOPMALIMK U3 OJHON 3HAKOBOM CHCTEMBI B JIPYTYIO;
CO3/1aBaTh COOCTBEHHbIE MUCHbMEHHBIE U KPAaTKHUE YCTHBIE cOOOIIeHus, 00001as nHpopMalnoo 13
HECKOJIbKUX HMCTOYHUKOB (DU3UYECKOTO COJIEp’KaHMs, B TOM 4YHCIE MyOJIMYHO MpPeICTaBIIATh
pe3yJIbTaThl MPOEKTHON WIJIM UCCIIEI0BATENIbCKON AESITEIbHOCTH, IPU 3TOM IPaMOTHO HUCIIOJIb30BAaTh
M3yYEHHBIN MOHATUHHBIN anmapar Kypca (pU3MKH, CONPOBOXKIATh BHICTYINICHHE MTPE3EHTALMEH;
IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB W HCCIEeNOBAaHUN (U3NYECKUX IPOLECCOB PACHpPEACATh
00513aHHOCTH B TpYIIE€ B COOTBETCTBUM C MOCTaBICHHBIMHU 33/1a4yaMH, CJIEIUThH 32 BBITOJHEHUEM
IUIaHa JIeHCTBMA M KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OIIEHWBaTh COOCTBEHHBIM BKIaa B
NeSITeNIbHOCTh T'PYIIBI, BHICTPAaUBaTh KOMMYHHKAaTUBHOE B3aHMOJECIHCTBHE, MPOSBISAS TOTOBHOCTh
pasperiatb KOH(QJIUKTHL.

K kxoHny oOydenuss B 9 kJjacce NpeaMETHbIE pe3ysbTaThl Ha 0Aa30BOM YpPOBHE JIOJIKHBI
oTpaXkaThb C(HOPMUPOBAHHOCTDH y 00YUAIOIIUXCSI YMEHHUI:
HCIIOJIb30BaTh IMOHATHS: CUCTEMA OTCYETA, MaTepHallbHas TOYKA, TPA€KTOPHs, OTHOCHUTEIBHOCTH
MEXaHUYECKOTO JABIKEHUs, AeGopmalius (ynpyras, miacTuyeckas), TpeHHe, HEHTPOCTPEMUTEIbHOE
YCKOpEHHUE, HEBECOMOCTb U MEPErpy3KH, LEHTP TSHKECTH, aOCOIIOTHO TBEPIOE TEINO, EHTP TSHKECTH
TBEPAOrO Tesla, paBHOBECHE, MEXaHUYECKHE KOoJeOaHusl U BOJHBI, 3BYK, HHPPA3BYK U YJIbTPa3BYK,
9JIGKTPOMArHUTHBIE ~ BOJIHBI, IIIKaja JJIGKTPOMAarHUTHBIX BOJIH, CBET, OJU30pYKOCTb U
JATbHO30PKOCTh, CIEKTPbl MCIIYCKaHWs M IOIVIOIIEHUs, anbda, OeTa- W raMMa-u3jlydyeHus,
U30TOIIbI, SIEpHAsl SHEPTETHKA;
paznuyath  sABIEHUS  (PaBHOMEPHOE M HEPaBHOMEPHOE  IPSAMOJMHEHHOE  JBUKECHHE,
PaBHOYCKOPEHHOE MPSIMOJIMHENHHOE JBIKEHHE, CBOOOIHOE IMajJIeHUEe Tell, pABHOMEPHOE JIBHKCHHE
[0 OKPY)KHOCTH, B3aMMOJICHICTBHE Te€Jl, PEAaKTUBHOE [BW)KEHHUE, KoiebaTeabHOe JBHKCHHE
(3aTyxaroue W BBIHY)XJCHHbIC KOJeOaHUs), Pe30HAHC, BOJHOBOE JIBWKCHHE, OTPAKEHHE 3BYKA,
MPSIMOJIMHENHOE pPACcIpOCTpaHEHHE, OTPAXKEHHE M IPEIOMIICHHE CBETa, IIOJHOE BHYTPEHHEE
OTpPaKCHHE CBETAa, pa3joXKeHHe OeNoro cBeTa B CHEKTP M CIIOKEHUE CHEKTPaJbHBIX I[BETOB,
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JUCTepCUsi CBETa, ECTECTBEHHAs pPaJMOaKTUBHOCTb, BO3HHKHOBEHHE JIMHEHYATOrO CIEKTpa
U3JIy4yeHUs) MO ONMCAHUIO UX XAPAKTEPHBIX CBOMCTB U Ha OCHOBE OIIBITOB, AEMOHCTPUPYIOIIUX
naHHoe (PU3UYECKOE SIBICHUE;

pacrno3HaBaTh NMPOSIBICHNE U3YUYEHHBIX (DU3MUYECKUX SIBJICHUN B OKPY)KAroOIIeM MUpe (B TOM YHCIIe
¢u3nveckue SBICHUS B MPUPOJE: MPUIUBBI M OTIHMBBI, JBMKEHUE IMIaHeT COJHEYHOW CHCTEMBI,
PEaKTUBHOE [IBUYKEHUE >KUBBIX OPraHU3MOB, BOCIPUSATHE 3BYKOB KHUBOTHBIMH, 3€MIIETPSICEHHE,
celicMMUYeCcKHEe BOJIHBI, IIyHaMH, X0, I[BE€Ta TE€Jl, ONTUYECKUE SIBICHUS B IIPUPOJE, OMOIOrHYECKOe
JeiicTBHEe BUAMMOIO, YIbTPA(QHOIETOBOIO U PEHTTEHOBCKOTO H3JIyYE€HUH, EeCTECTBEHHBIN
pPalMOaKTUBHBIA (OH, KOCMHUYECKUE JIy4YH, PAIHMOAKTUBHOE HM3IIyUYCHHE HPUPOIHBIX MHHEPAJIOB,
NeCTBHE pPaJMOAKTUBHBIX M3IYYEHHH Ha OpraHu3M 4eJoBeKa), IpU JTOM IEepPEeBOAUTH
MPAKTUYECKYIO 33/1a4y B Y4e€OHYIO, BBIACIATH CYIIECTBEHHBIE CBOMCTBA (NMPU3HAKK) (PU3MUECKUX
SIBJICHHI;

OTMCHIBATh U3YYEHHBIE CBOWMCTBA Tel M (PU3MUECKUE SBIICHUS, UCTIONb3YS (HU3HUECKHUE BETUYHHBI
(cpeaHsii W MIHOBEHHAas CKOpPOCTb Tejda INpU HEPaBHOMEPHOM JIBUKEHUH, YCKOPEHHE,
nepeMenieHne, myTh, YrioBasi CKOPOCTh, CHUJla TPEHHUS, CHIIa YIPYTOCTH, CHJIa TSDKECTH, YCKOPEHHUE
CBOOOJHOIrO MAaJEeHMs, BEC Tejla, HUMIIYJIbC TejJa, HUMILYJIbC CHUJIbl, MEXaHWueckas padbora u
MOIIIHOCTb, MOTEHIMANbHAS YHEPTHsl Tela, MOAHATOr0 HaJl MOBEPXHOCTHIO 3eMIIM, OTEHIIMATbHAS
SHEPrusl CXKATOW MpPYKUHBI, KHHETHUUYECKas SHEPIus, MOJHAs MEXaHWYecKas SHeprus, nepuoj u
yacToTa KojeOaHuM, IJIMHA BOJIHBI, TPOMKOCTh 3BYKa U BBICOTa TOHA, CKOPOCTh CBETA, MOKA3aTelhb
MPEJIOMJICHUSI CPEbl), IPU ONMCAHUH MPABHIBHO TPAKTOBATh (DU3MUYECKUI CMBICT HCIOIB3YEMbIX
BEJIMYMH, 00O3HAUEHUS U €AMHULBI (PU3MYECKUX BEIUYHH, HAaXOAUTh (POPMYIBI, CBS3BIBAIOLINE
JaHHYIO (U3NYECKYI0 BEIMYMHY C JAPYTUMH BEIMYMHAMH, CTPOUTHh TpaQuKH H3yYEHHBIX
3aBUCUMOCTEH (PU3MUECKUX BEIUYMH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3NUYECKUE SIBICHUS U MPOLECCHI, UCIOIb3Ys 3aKOH COXPaHEHUs
SHEPrUH, 3aKOH BCEMUPHOTO TSATOTEHMSI, MPUHIUI CYNEPHO3UIMH CHUJI, TPUHIIUIT OTHOCUTEIHHOCTU
I'anunes, 3akoHsl HplOTOHA, 3aKOH COXPAaHEHUS MUMITYJIbCA, 3aKOHBl OTPAXEHHUS M IPEIOMIICHUS
CBEeTa, 3aKOHBl COXPAHEHMsI 3aps0BOIO M MAacCOBOIO YHCEN IPU SJIEPHBIX pPEaKUUsiX, MPH 3TOM
JlaBaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA U 3aHMChIBATH €r0 MaTEMAaTUYECKOE BBIPAKEHHE;
OOBSICHATh (PU3MUECKUE MPOLECChl M CBOMCTBA Tel, B TOM YHCIE€ M B KOHTEKCTE CUTYaIUil
MIPaKTUKOOPUEHTHUPOBAHHOIO XapaKTepa: BBIABIATH NPUYMHHO-CIICACTBEHHbIE CBSA3H, CTPOUTH
00bsICHEHHE M3 2—3 JIOTMYECKMX IAaroB ¢ OMOpoi Ha 2—3 H3YyYeHHBIX CBOMCTBA (DU3MUYECKUX
SIBJICHUH, PU3NYECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemats pacu€THble 3a7auu (ONMUparoIrecs Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIOJIb3YSl 3aKOHBI U
(dbopMyIibl, CBSI3bIBAIONINE (PU3NYECKUE BEIMUMHBI: HA OCHOBE aHaJIN3a yCIOBUS 3aJaul 3aliChIBaTh
KpaTKoe YCJOBHE, BBIABIATH HEJOCTAIOIIME WM HW30BITOYHBIC JaHHBIE, BBHIOMpAaTh 3aKOHBI U
(dbopMyIbl, HEOOXOIMMBIE ISl PELIEHUs, MPOBOAUTH PACYETHl U OLIEHUBATh PEATUCTUYHOCTD
MOJTyYEHHOT0 3HaYeHMS (PU3NYECKON BETMUHHBI;

pacrio3HaBaTh Mpo0JIeMbl, KOTOPbIE MOKHO PELIUTh P MOMOIIU (PU3NYECKUX METOJIOB, UCTIOIb3Ys
ONMCaHUE HCCIEOBAHUS, BBIIEIATh MPOBEPSIEMOE MPEANOIOKEHUE, OICHUBATh NPAaBUIBHOCTh
NOpsAJIKa IPOBEIEHUS MCCIEAOBaHUSA, JElaThb BBIBOJBL, HWHTEPIPETUPOBATh  PE3YJIBTATHI
HaOJIIOICHUI 1 OIIBITOB;

MPOBOAUTH OIBITHl MO HAOMIOACHUIO (U3NYECKUX SBICHUM WM (U3MYECKUX CBOICTB Tel
(u3yuenue BTOporo 3akoHa HBIOTOHA, 3aKOHa COXpaHEHMsI SHEPIUHU, 3aBUCUMOCTb IE€pHOJa
Koje0aHuil MPY>KMHHOTO MasiTHUKa OT Macchl Tpy3a U KECTKOCTU MPYKHUHBI U HE3aBUCUMOCTH OT
aMIUTUTY/bl MaJbIX KoJeOaHWH, MPSMOJMHEHHOE DPAaCHpOCTPaHEHUE CBETa, pa3jokKeHue Oenoro
CBeTa B CHEKTpP, U3y4CHHE CBOWCTB M300pa)K€HUS B IJIOCKOM 3€pKajie M CBOWCTB HM300pa)KEHUS
npeaMera B coOMparomiel JuH3e, HaOJII0IeHHE CIUIONIHBIX M JIMHEHYaThIX CIIEKTPOB M3ITyYCHHS):
CaMOCTOATENILHO COOMpPATh YCTAHOBKY M3 M30BITOYHOTO HaOopa O0OpYIAOBaHUS, OMUCHIBATH XOJ
OTIBITA M €T0 PE3YNbTaThl, POPMYIUPOBATH BHIBOJIBI;
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MPOBOJIUTh TPU HEOOXOIMMOCTH CEpHUI0 MPSIMBIX HM3MEPEHHUU, ONpeneNss CpelHee 3HaueHue
n3MepsieMor Beau4MHBI ((POKYCHOE pacCTOSHUE COoOMparoniel JUH3bI), 0OOCHOBBIBATH BBHIOOD
crioco6a n3MepeHus (M3MEepUTEIBHOTO TPUOopa);

MPOBOJIUTH HCCIICIOBAaHUE 3aBUCUMOCTEH (DU3MYECKMX BEIUYMH C HCIOJIB30BAHUEM MPSIMbIX
U3MepeHuil (3aBUCHMOCTh IMYTH OT BPEMEHH MpPH PABHOYCKOPEHHOM JBHMXKEHHHM 0€3 HadallbHOM
CKOpOCTH, IeproJia KoueOaHui MaTeMaTH4ecKOro MasTHUKA OT JJIMHBI HUTH, 3aBUCHMOCTH YTiia
OTpaXEHUS CBeTa OT YIUVla MaJeHHs M Yria MpeioMJICHUs OT Yrja MNaJeHus): IUJIaHUPOBaTh
UCCIIEIOBAaHNE, CAMOCTOSITENIbHO COOMpaTh YCTAHOBKY, (PMKCHpOBATH PE3yNbTaThl IMOIYYEHHOU
3aBUCHUMOCTH (PU3NYECKUX BEIUYHMH B BUJE TAOIHIl U IpadUKOB, JAeaTh BHIBOIBI IO pe3ysbTaTaM
UCCIIC/IOBaHHS;

MIPOBOJIUTH KOCBEHHBIE M3MEpPEHHs (PU3MYECKHX BEIMYMH (CPEIHSs CKOPOCTh M YCKOpPEHHE Tela
P PaBHOYCKOPEHHOM JBMKCHHM, YCKOPEHHE CBOOOJHOTO NaJACHUSA, KECTKOCTh MPY>KUHBI,
KOX(QQUIMEHT TPEHHS CKOJIBKCHHS, MEXaHHUYecKas pabdoTa M MOIIHOCTh, YacTOTa WU MEPUOJ
Koje0aHuil MaTeMaTUYECKOTO U MPYKUHHOTO MAasTHHUKOB, ONTHYECKasl CUJia COOMPAIOIEH JTHH3BI,
panMOaKTUBHBIA (POH): MJIAHMPOBATH W3MEPEHUs, COOMpATh SKCIIEPUMEHTAIBHYIO YCTAaHOBKY H
BBITIOJTHATh U3MEPEHHUS, CIEAys MPEAT0KEHHON WHCTPYKLUU, BBIUUCISATh 3HAUCHUE BEIUYUHBI U
aHAJM3UPOBATh MOJyYCHHBIE PE3YIbTATHI C YIETOM 3aJaHHOM IMTOTPEITHOCTH U3MEPEHHIA;
coOJII01aTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPH PadOTe ¢ 1ab0opaTopHBIM 000pYI0BaHUEM;
pas3nuyaTth OCHOBHBIC MPU3HAKM UW3YYEHHBIX (PU3NYECKUX MOJIeNel: MaTepuanbHas TOYKa,
abCOIIOTHO TBEPIOE TENO, TOUCUHBIH MCTOYHUK CBETA, JIy4, TOHKAs JIMH3A, TUIAHETApHAs MOJEIb
aToMa, HyKJIOHHasi MOZIeJIb aTOMHOTO SApa;

XapaKTepU30BaTh MPHUHIIUIIBI AEHCTBUS N3YUYEHHBIX MPHOOPOB U TEXHUYECKUX YCTPONCTB C OMOPOi
Ha WX ONUCaHWA (B TOM YHWCIE: CHUJOMETP, NAaTYUKH TIOJOXKEHHUS, PACCTOSIHHS W YCKOPEHHS,
pakeTa, 3X0JI0T, OYKH, NIEPUCKOI, (oToarnmapar, ONTUIECKHE CBETOBO/IbI, CIIEKTPOCKOII, T03UMETD,
kamepa BunbcoHa), MCHONB3ys 3HAHHWS O CBOMCTBax (PU3MYECKUX SIBJICHUNH W HEOOXOIUMBIE
¢u3nyeckre 3aKOHOMEPHOCTH;

UCIIONIb30BaTh CXEMbl U CXEMAaTHYHbIE PUCYHKHM W3YYEHHBIX TEXHHYECKHX YCTPOWCTB,
M3MEPUTENBHBIX MPHOOPOB M TEXHOJOTHYECKUX MPOIECCOB MPU PEIICHUH y4eOHO-TIPAKTHUECKUX
3aJa4, ONTUYECKUE CXEMbI JJIs MOCTPOEHHs M300paKEHMH B IUIOCKOM 3€pKaje M coOHparoiien
JIUH3E;

MPUBOJIUTL TIPUMEPHI (HAXOIUTh WH(GOPMALUIO O MPUMEPAX) MPAKTHUYECKOTO HCIOIB30BaAHUS
¢u3nYecKUx 3HAHUN B MOBCEIHEBHOM XM3HM JUI oOecredueHus: 6e30MacHOCTH MPH OOpaIleHUH C
npudopaMH ¥ TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3JIOPOBBS W COOJIOACHUS HOPM
HKOJIOTUYECKOTO MOBE/ICHUS B OKPYKAIOLIEeH cpeie;

OCYILIECTBIATh MOUCK HMH(pOpMAIMKM (PU3UUECKOro cojaepkaHus B VHTepHeTe, caMOCTOATENbHO
bopMyIHpys TOWCKOBBIH 3ampoc, HAXOIUTh ITyTH OIPEACICHUS JTOCTOBEPHOCTH IONyYSCHHOH
nH(OPMAILINY HA OCHOBE UMEIOIIUXCS 3HAHUH U JIOTIOTHUTEIBHBIX HCTOYHHUKOB;

WCIONIb30BaTh MPH  BBHIMOJTHEHWHM YYeOHBIX 3a/laHUi  HAy4HO-TIONMYJSPHYIO  JIMTEPATypPy
(GU3NIECKOTO COJepKaHMUs, CIIPAaBOYHBIC MaTepUAIIbI, peCypchl ceTn HTepHeT, BIaAeTh MpHéMaMu
KOHCIIEKTUPOBAHUS TEKCTA, MpeoOpa3oBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOUN CHCTEMBI B IPYTYIO;
co3/laBaThb COOCTBEHHBIE INHCBMEHHBIE M YCTHBIE COOOIIEHUS HAa OCHOBE HHGpOpMalUU U3
HECKOJIbKUX HMCTOYHHKOB (DU3MUECKOTO COACpKAHMS, MyOJIMYHO TPEACTABIATH pPE3yIbTaThl
MIPOEKTHOM WIJIM UCCIIeI0BATENIbCKON IEATENBHOCTH, IIPU STOM IPAMOTHO HUCIIOJIb30BaTh U3YUEHHBIH
MOHATHIHBIN amnmapar u3y4yaeMoro paszzena (pu3uku ¥ COMPOBOKIATh BHICTYIUICHUE MPE3CHTAIUEH
C Y4€TOM 0COOEHHOCTEH ayAUTOPUN CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC
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Ne HaumeHoBaHue pa3aesioB 7 TeM | KosinyecTBO yacoB JieKkTpoHHBbIe  (UM(pPOBbLIE)
n/n NMpOrpamMmbl Bcero Kontpoabnbie | [IpakTrnyeckue | 00pa3oBaTebHbIe PeCypPChI
padoThI padoThI

Paznesn 1.®@u3uka u e€ posib B NO3HAHMH OKPY/KAIOIIEr0 MUpPa

1.1 ®du3uKa - HayKa 0 MPUPOe 2 https://m.eds00.ru/ZJ2U13BMX

1.2 du3nYecKre BeTUNINHBI 2 1 https://m.edsoo0.ru/UDCTC8RJID

1.3 EcTtecTBeHHOHAYYHBIN METOJ1 TO3HAHUS 2 1 https://m.edsoo.ru/ZOL7QLIIS

Wroro mo pazneny 6

Paznen 2.1lepBoHavasibHble CBeJIEHUS 0 CTPOEHUH BelIeCTBA

2.1 CtpoeHue BeniecTra 1 https://m.edsoo.ru/2SJ151M41

2.2 JIBrokeHHe W B3aMMOJCHCTBHE  4YacTHIl | 2 1 https://m.eds00.ru/ZXDKOLXCC
BeleCTBa

2.3 ArperaTHble COCTOSIHUS BEIIECTBA 2 https://m.edso0.ru/ONOV1XY1K

Wroro no pazneny 5

Paznen 3./IBu:kenne u B3auMojieiicTBue Te

3.1 MexaHnyeckoe IBUKEHUE 3 https://m.edsoo.ru/SFPMEBWOK

3.2 Wuepnus, Macca, TUIOTHOCTh 4 1 https://m.edsoo.ru/GXPU4AMT5P

3.3 Cuia. Bunipl cun 14 1 2 https://m.edsoo.ru/9RNDRUONW

Wroro no pazpeny 21

Pasznea 4./laBjieHue TBEPABIX TeJl, J)KUAKOCTEl U ra3oB

4.1 Hasnenue. Ilepenaua paBneHus TBEPABIMH | 3 https://m.eds00.ru/XODW367P2
TEJIaAMH, KUJIKOCTSIMH U Ta3aMH

4.2 JlaBrieHue XKUIKOCTH 5 https://m.edsoo.ru/2MVXZ0KL4

4.3 ATMOC(epHOE JTaBICHHE 6 https://m.eds00.ru/T7134SXNO

4.4 JlelicTBUE KUAKOCTH U ra3a Ha MorpyxeéHHoe B | 7 2 3 httos://m.eds00.ru/NFEGOYBNK
HUX TEJIO0

Hroro no pazneny 21

Pa3nes 5.PaGoTra 1 MOITHOCTh. JHEprus

51 Pabora 1 MomHOCTH 3 1 https://m.edsoo.ru/75LMREDY1

5.2 IIpocTeie MEXaHU3MBI S 1 https://m.eds00.ru/504NQXKX9



https://m.edsoo.ru/ZJ2UI3BMX
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https://m.edsoo.ru/2SJI51M41
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https://m.edsoo.ru/9RNDRU0NW
https://m.edsoo.ru/X0DW367P2
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5.3 | Mexauuueckas sHeprus 4 1 |1 | https://m.edso0.ru/G30454EMT
Htoro no paszneny 12
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 68 4 12
8 KJIACC
KoanuectBo yacos
Ne ni/n HanmeHnoBanue pasiesioB u TeM S | L m——— DJIeKTpOoHHbIe  (uHdpoBbIE)
MPOrpaMMbl Bcero o0pa3oBaTejibHbIe pecypchl
padoThI padoThI
Pa3ne 1.TenioBble siBIeHUs
1.1 CTtpoeHue U CBOMCTBA BEIIECTBA 7 1 https://m.eds00.ru/R8QZNCIPM
1.2 TemmoBsIe POIIECCHI 21 1 5 https://m.edsoo.ru/FI142A5VZA
Hroro no pazneny 28
Pazjien 2.0J/iekTpuyecKre H MATHUTHBIE SIBJICHUS
21 BHGKTpMHeCKVHe 3apsanbl. 3apsoKeHHBIE Tella U 7 1 https://m.eds00.r/RAOORCTO4
UX B3aUMOJIeHiCTBHE
2.2 [TOCTOSIHHBIH HJIEKTPUUCCKHI TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MaruuTHbIE SBJIECHHS 6 1 15 https://m.edsoo.ru/BULAFRBRA
2.4 OneKTpOMarHuTHasi MHIYKIUs 4 https://m.edsoo.ru/7QODSEL15
Uroro no pazneny 37
PeszepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 68 5 145



https://m.edsoo.ru/G3O454EMT
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9 KJIACC
HaumeHoBaHue pasnesion 7 TeM Komriecrso acos JJIeKTPOHHbIE (undposbie)
Ne n/m ———— Beero KonTpoabuble IlIpakTuyeckue 06pa3oBaTebHbIE pecypebl
padoThI padoTshI
Paznen 1.Mexanuveckue siBJeHUs
11 MexaHH4YeCcKOoe JBWIKCHHE W CIIOCOOBI €ro 10 1 1 https://m.edso0.ru/CEOGHRGTL
OTHCaHUs
1.2 Bsaumoeiicteue Ten 20 1 3 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXPaHEHUS 10 3 https://m.edsoo.ru/SHEC3Y25B
Wtoro no pazneny 40
Pa3zpen 2.Mexannueckue KoJIe0aHUA U BOJIHBI
2.1 MexaHn4eckue KoaeoaHus 7 3 https://m.eds00.ru/S5VIGSAI3
2.2 MexaHu4eckne BOJIHBI. 3BYK 8 1 3 https://m.edso0.ru/DHIIG8AS0
Hroro no pasneny 15
Pa3nes 3.2/1eKTPOMarHuTHOE 10JIe U 3JIEKTPOMATHUTHbIE BOJTHBI
3.1 DVICKTPOMATHHTHOC foze " 6 2 https://m.edsoo.ru/DT98BSEY0
AIEKTPOMArHUTHBIC BOJHBI
Hroro no pasneny 6
Pa3nen 4.CBeToBbIC SIBJICHHUS
4.1 3aKOHBI PaCPOCTPAHECHHS CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI U ONITHYECKHE IPHOOPHI 6 3 https://m.edso0.ru/Z0WNYKRX1
4.3 Pa3znoxxenne 6emoro cBera B CEKTP 3 2 https://m.edsoo.ru/2Z5AHODTO
Hroro no paszneny 15
Pa3nen S.KBanTOBbBIE siBJIeHUS
5.1 HcryckaHue U MOTJIOIIEHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/BKSE4AQQ8
5.2 CrtpoeHue aTOMHOTO sijipa 6 1 https://m.edsoo.ru/U3WX2R61B
5.3 SAnepHble peakun 7 1 1 https://m.edsoo.ru/TMMVY9VSF
Hroro no pazneny 17



https://m.edsoo.ru/CEOGHRGTL
https://m.edsoo.ru/UC1RQAF4C
https://m.edsoo.ru/5HEC3Y25B
https://m.edsoo.ru/S5VIGSAI3
https://m.edsoo.ru/DHIJG8A50
https://m.edsoo.ru/DT98B8EY0
https://m.edsoo.ru/HBN3NMK2M
https://m.edsoo.ru/2OWNYKRX1
https://m.edsoo.ru/2Z5AH0DTO
https://m.edsoo.ru/BK5E4AQQ8
https://m.edsoo.ru/U3WX2R6IB
https://m.edsoo.ru/TMMVY9VSF
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Paznen 6.11oBTOpUTEIBLHO-0000 1AM MOYJIb

61  llosTopemne u obobmenne  coxepwanmi g 1 2 https://m.eds00.ru/JKQXVISBE
Kypca ¢u3uku 3a 7-9 knacc

Hroro mo pazneny 9

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME = 102 5 27



https://m.edsoo.ru/JKQXVJ8BE
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MPOBEPSIEMBIE TNPEJIMETHBIE PE3YJBTATHI OCBOEHHS OCHOBHOM
OBPA3OBATEJIbHOM ITIPOT'PAMMBI OCHOBHOI'O OBIIEI'O OGPA3OBAHUA

7 KJIACC

Kon
NMpoBepsieMOro
pe3yJbTara

11
1.2

1.3

IIpoBepsiemble  mpeaMeTHbIe  Ppe3yJbTAThbl  OCBOEHHMST  OCHOBHOIW
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOTI'0 0011ero 00pa30BaHUs

HCII0JIB30BAaTh U3YUYCHHBIC ITIOHATUSA

pa3indaTrhb ABJICHHUA IO OMHCAHUIO HUX XapaKTCPHBIX CBOIMCTB M Ha OCHOBE
OIIBITOB, ACMOHCTPUPYIOIINUX JaHHOC (1)H3H“I€CKO€ SBJICHHUC

pacrio3HaBaTh IPOSIBICHUE W3YYEHHBIX (DU3MYECKHX SIBICHUH B OKpYXKarolleM
MHUpE, B TOM 4Hcie (U3NYECKUE SBICHHS B MPHPOJE, IPU STOM NEPEBOAMUTH
IOPAaKTUYECKYyl 3ajady B Yy4eOHYyI0, BBIJICNATh CYILECTBEHHbIE CBOWCTBA
(mpu3HaKM) HU3UIECKUX SIBICHHUH

1.4

1.5

1.6

1.7

1.8

OIKCHIBATh M3YYECHHBIC CBONCTBA TEN W (PU3UUECKUE SIBJICHUSA, HCIOIB3YS
¢u3nyeckrue BEIMYMHBI, IPU ONMUCAHUM NPABUIBHO TPAKTOBATh (PU3UUECKUI
CMBICJI HCTIOJIb3YEMBIX BEJIWYHMH, X O0003HAUEHUS W EIUHHIBI (HU3HIECKUX
BEJIMYMH, HAXOUTh (POPMYJIbI, CBA3BIBAIOILUE IAHHYIO (PU3UYECKYIO BEINUHHY
C JApYrUMH BEIMYMHAMH, CTPOUTH TpaQUKH M3YyYCHHBIX 3aBHCUMOCTEH
(bu3nUecKruX BeITUUYUH

XapaKTepu30BaTh CBOMCTBA Tel, GU3MUYECKUE SIBICHUS U TPOIIECCHI, HCTIOIb3Ys
M3y4YEHHBIE 3aKOHBI, MPU ATOM JIaBaTh CIIOBECHYIO (DOPMYIHUPOBKY 3aKOHA U
3alUCBhIBaTh €0 MaTEMAaTUYECKOE BbIPAKEHUE

OO0BSICHATh (PU3HUECKHUE SBJICHHUS, TPOLIECCH] U CBOMCTBA TEl, B TOM YHUCIIE U B
KOHTEKCTE CUTyallUd MpPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa: BBIABIATH
NPUYMHHO-CJIEICTBEHHBIE CBSI3U, CTPOUTHh OOBsICHEHHE M3 | — 2 JOrMuYecKux
maroB ¢ omopoil Ha 1 — 2 W3YYEHHBIX CBOMCTBa (PU3MYECKUX SIBICHUM,
(U3MUECKUX 3aKOHA MITH 3aKOHOMEPHOCTH

pemarh pacy€THble 3a1au B 1 — 2 nelcTBUA, UCTIONb3Ys 3aKOHBI U (POPMYIIHI,
CBsI3bIBalOIIME (PU3UUECKUE BETUYMHBL: HA OCHOBE aHaJW3a YCIOBUS 3aJa4M
3alKChIBaTh KpPaTKO€ YCJIOBHE, TMOJCTAaBIATh (U3MUECKHE BEIUYMHBI B
dopMynbl W NPOBOAMTH pacuéThl, HAXOAUTh CIPABOYHBIE JIaHHBIE,
HEO0OXOUMBIE Ul pelIeHUs] 3a/a4, OLIEHUBATh PEATUCTUYHOCTh MOJTy4YEHHOM
¢u3uUecKoil BeTMUNHBI

pacrio3HaBaTh MpoOJIeMbl, KOTOPbIE MOYKHO PEIIUTh MPU MOMOIIN (PU3HUECKUX
METO/IOB, B OTIMCAHUU HCCIIEOBAHUS BBIIEIATH IPOBEPSIEMOE MPEIITOJIOKEHNE
(rumote3y), paszaMuaTh M HMHTEPIPETHPOBATH TMOJYYEHHBIH pe3ysbTar,
HAXOJUTh ONIMOKH B XOJI€ OIBITA, JAeJIaTh BBIBOJBI IO €T0 PE3YJIbTaTaM

1.9

MIPOBOAMTDH OMBITHl MO HAOIIOAEHUIO (PU3NYECKUX SBICHUN MU (U3NUECKUX
CBOWCTB Tel: (hOpMYJIHPOBATh IPOBEPSEMbIE MPEANOI0KEHUs, COOUpPATh
YCTaHOBKY M3 MPEIJIOKEHHOTO O0OPYAOBAaHHUSA, 3alUCHIBATh XOJ OIbITa U
(GbopMyITHUpPOBaTH BBHIBOJIBI

1.10

BBITIOJTHATH MPSMbIE U3MEPEHHSI ¢ UCTIOIh30BAHUEM aHAIOTOBBIX U IH(PPOBBIX
MpUOOPOB, 3aMKUCHIBATH MTOKAa3aHUs MIPUOOPOB C YUETOM 3aJaHHON aOCOMIOTHOM
MOTPELIHOCTH U3MEPEHUI

1.11

MPOBOANTH HCCIIEJOBAHUE 3aBUCUMOCTH OJHOW (U3UYECKOW BEITHYMHBI OT
Ipyrol ¢  WCHOJb30BAaHHMEM TMPSIMBIX HM3MEpPEHHHM, ydyacTBOBaTh B
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1.12

1.13

1.14

1.15

1.16

IUIAHUPOBAaHUK y4eOHOTO HMCCIEeOBaHUsA, COOUPATh YCTAHOBKY M BBINOJIHATH
U3MEpEeHUs, CcJeays MpPeUIOKEHHOMY IUIaHy, (UKCHPOBATh pPe3yJIbTaThl
MOJYYCHHOW 3aBUCHUMOCTH (U3UUECKUX BEIMYMH B BUJAE MPEITIOKECHHBIX
TabJIuI ¥ rpaduKoOB, AeTaTh BHIBOABI 10 PE3yIbTaTaM UCCIIeI0BaHUS

IPOBOJIUTh  KOCBEHHbIE  HU3MEPEHUs  (PU3MUECKUMX  BEJIWYMH,  CIERys
NpPEUVIOKEHHOW HWHCTPYKLMHU: TIPW  BBIMOJHEHHUH HM3MEPEHUH CcoOupaTh
JKCIIEPUMEHTAIBHYIO YCTAHOBKY U BBIUUCIISITh 3HAYEHUE MCKOMO BEJIMYNHBI

coOuro/IaTh MpaBHJa TEXHUKHM O€30MacHOCTH MpU padoTe ¢ 1abopaTOpHBIM
obopyIoBaHuEeM

yKa3bIBaTh NPUHLMIBI JIEHCTBUS MNPUOOPOB U TEXHUYECKUX YCTPOIICTB,
XapaKTepU30BaTh MPUHLUIBI JEHCTBUS U3YyYEHHBIX NPUOOPOB U TEXHUYECKUX
YCTPOMCTB C TMOMOUIBIO HMX OINUCAaHUS, HCIOJIb3YyS 3HAHUS O CBOKCTBaX
¢u3uueckux  SBICHUH W HEOOXOoAWMble  (U3UYECKHE  3aKOHBI |
3aKOHOMEPHOCTHU

MPUBOJIUTH MPUMEPHI (HAXOAUTh WH(OPMALIMIO O MPUMEPAX) MPAKTHIECKOTO
UCTIONIb30BaHUsl  (DM3MUYSCKUX 3HAHWM B  TOBCEAHCBHOW KU3HU IS
obecrnieueHrs 0€30MacCHOCTU MPHU OOpaIIeHUH ¢ MPUOOpaMU U TEXHUYECKHUMHU
YCTPOMCTBAMM, COXPAHEHHUS 30POBbS U COOIIOACHHSI HOPM 3KOJIOTHYECKOTO
MOBE/ICHUS B OKPYXKAIOIIeH cpene

OCYILLECTBIIATh OTOOP HCTOYHMKOB HHGpopMmauuu B cetu HHTepHer B
COOTBETCTBUM C 3aJaHHBIM IIOMCKOBBIM 3allpOCOM, HAa OCHOBE HMMEIOLIUXCS
3HaHUU U MYTEM CpaBHEHMs Pa3IMUHBIX UCTOYHUKOB BBIJIENIATH HH(OPMAIIHIO,
KOTOpasi SIBJISIETCSI MPOTUBOPEUMBOM MIIM MOKET ObITh HEJOCTOBEPHOM

1.17

1.18

1.19

UCIOJIb30BaTh TPU BBINOJIHEHUM Y4YEOHBIX 3aJaHUN HAyYHOIOMYJISPHYIO
auTepatypy (GU3MYECKOTO COJCpXaHUs, CIPABOYHbIE MaTepHaibl, PeCypChl
cetu  MuTepHer, Biaaerb nOpuéMaMu  KOHCIIEKTUPOBAHMSI  TEKCTa,
npeoOpa3oBaHusi HH(GOPMAIMK U3 OJTHON 3HAKOBOM CHCTEMBI B IPYTYIO

co3laBaTb COOCTBEHHbIE KpaTKHE IHUCbMEHHBIE U YCTHBIE COOOIEHHUS Ha
OCHOBE 2 — 3 MCTOYHMKOB MH(pOpMalLUU (PU3NYIECKOrO COJEpkKaHHS, B TOM
yyciae MyOnu4YHO AenaTh KpaTKUE COOOLIEHMs O pe3yibTaTaX HMPOEKTOB WIIH
y4eOHBbIX HCCIEOBaHUN, MPH 3TOM TPaMOTHO HCMOJIb30BATh M3YYEHHBIN
NOHATUMHBIM  ammapaT Kypca (HU3UKH, CONPOBOXKIATh  BBICTYIUIEHHE
[IpE3eHTalNEeH

IIpU  BBIIIOJIHCHHUH y‘le6HBIX IMPOCKTOB U I/ICCJ'IC,ZLOBaHI/Iﬁ pacnupeacisaTb
0053aHHOCTHU B rpymnme€ B COOTBETCTBUU C IMMOCTABJICHHBIMU 3aladyaMU, CICIUTH
3a BBIIIOJIHCHUECM IlJIaHa HeﬁCTBHﬁ, aJICKBAaTHO OLICHWBATDH COOCTBEHHBII BKJIaJg
B JCATCIBHOCTL T'PYIINbI, BBICTPAWBAaTh KOMMYHHUKATUBHOC BSaHMOHeﬁCTBHe,
YUYUTBIBASI MHCHHUC OKPYIKAIOIIUX

8 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble  mpeAMeTHbIE  Pe3yJbTATbl  OCBOCHUSI  OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOT'0 0011ero 00pa30BaHUs

11

HCIIOJBb30BaTh IOHATHA

1.2

pa3nanyaTh SBJICHUSA IO OIMCAaHUI0 UX XapaKTEPHBIX CBOWCTB M Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3UUECKOE SBJICHHUE

1.3

pacro3HaBaTh MPOSIBJICHUE M3YyYEHHBIX (DU3MUECKUX SIBICHUM B OKPYXKaroIIeM
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MHUpE, B TOM 4Yucie (U3NYECKUE SIBICHUS B MPHUPOJE, IPU 3TOM MEPEBOAUTH
NPaKTUYECKYl 3a7adyy B Y4eOHYIO, BBIIENATH CYLIECTBEHHbIE CBOMCTBA
(mpu3HaKM) HU3NYECKUX SIBICHUH

14

1.5

ONKCHIBATH W3YYCHHBIC CBONCTBA TeN W (U3NYECKHUE SIBJICHUSA, HCIIOJIB3YS
dbuznyecKkue BETUYMHBI, IPU OMHCAHUU TMPABUIBHO TPAKTOBATh (PU3MUECKUN
CMBICJI HUCHOJNB3YyEeMBbIX BEJIMYMH, OOO03HAUYEHUS M EAMHUIBI (U3NIECKUX
BEJIMYMH, HaXOUTh (DOPMYIIbI, CBSA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEIMYUHY
C JpYTMMH BEJIMYMHAMH, CTPOUTH TpapuKH H3YYEHHBIX 3aBHCHMOCTEH
bu3nYECKUX BEIMYUH

XapaKTepru30BaTh CBOWCTBA Tell, (PU3MUYECKHUE SBICHUS U MPOLECCHI, UCTIONIb3Ys

HN3YUCHHBIC 3aKOHBbI, IIPHU 2TOM [J1aBATb CJIIOBECHYIO (1)OpMy.TII/IpOBKy 3aKOHa H
3aIlMCBIBATb €TI0 MATCMATUYCCKOC BBIPAKCHUC

1.6

O0BSACHATH (PU3MYECKHE MPOIIECCHl M CBOMCTBA TEJI, B TOM YHCJIE U B KOHTEKCTE
CUTyalluil MPaKTUKO-OPUEHTHUPOBAHHOTO XapaKTepa: BBISBIATh NPUYMHHO-
CJICJICTBEHHBIC CBSI3HM, CTPOUTH OOBSICHEHHE M3 | — 2 JIOTMYECKUX IIaroB C
noMmouiplo 1 — 2 u3ydeHHBIX CBOMCTBA (PU3UYECKUX SBICHUH, (U3NYECKUX
3aKOHA WJIM 3aKOHOMEPHOCTH

1.7

1.8

pemaTh pacy€THble 3a7aun B 2 — 3 IEHCTBHSI, UCIIONB3YS 3aKOHBI U (POPMYIIBI,
CBsI3bIBalOIME (PU3MYECKHE BEJIUYMHBL: HAa OCHOBE aHAJIM3a YCJIOBUS 3aJauu
3alUCBhIBaTh KPATKOE YCIJIOBHE, BBIABIIATH HEIOCTATOK JAHHBIX I PELICHUS
3ajjaud, BBIOMpATh 3aKOHbI M (POPMYJIbl, HEOOXOAMMBIE Ul €€ pEeLIeHHUS,
OPOBOAMTH PACUYETHl M CpPaBHMUBATh IIOJYYEHHOE 3HAaYeHHE (U3NYECKOU
BEJIMYUHBI C U3BECTHBIMU JAHHBIMU

pacmo3HaBaTh MPOOJIEMbI, KOTOPbIE MOKHO PEIINTh MPU MOMOIIN (PU3NUECKUX
METOJIOB, MCIIOJb3ys OINKMCAaHUE WCCIEIOBAHMS, BBIICISATH MPOBEPSEMOE
MIPEAIIONIOKEHHE, OLICHUBATH MPaBUJILHOCTh MopsaKa MIPOBEICHUS
HCCIICIOBAHMNS, 1€JIaTh BHIBOIEI

1.9

1.10

IPOBOAMTH OMBITHI MO HAONIOACHUIO (PU3NYECKUX SIBICHUN WM (U3NYECKUX
CBOWCTB Tel: (HOpMyIUpOBaTh IpOBEPsieMble IPEANOJIOKEHHUs, CcOOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOrO0 OO0OpYAOBaHHUSA, ONMCHIBATH XOJ ONbITA U
(opMyIHpPOBaTh BHIBOJIBI

BBITMIOJIHATH MPSIMbIE U3MEPEHMSI C HCIOIb30BAaHHUEM aHAJIOTOBBIX IMPHUOOPOB U

JaTYNKOB (PM3UUECKUX BEIMYUH, CPABHUBATH PE3YJIbTAThl U3MEPEHUI ¢ yuEéToM
3aJJaHHOM a0COJIOTHOM MOTPEIHOCTH

1.11

MPOBOJIUTh HCCIICIOBAHUE 3aBUCUMOCTH OJHOW (DU3WYECKONW BEITUYUHBI OT
JPYrof C UCIOJb30BAHUEM IPSAMBIX U3MEPEHUM: IUIAHUPOBATh MCCIEN0BAHUE,
coOupaTh YCTaHOBKY U BBINIONHATH WM3MEPEHUS, CIEAYS NPEITOKCHHOMY
1aHy, (PUKCUPOBATH PE3yIbTAThl MOTYYCHHONW 3aBUCUMOCTH B BHUJIE TaOIUI[ U
rpaduKOB, e1aTh BBIBOJIBI IO PE3yIbTaTaM MCCIICIOBAHUS

1.12

MMPOBOAWUTE KOCBCHHBIC HW3MCPCHUA (bnmqecxnx BCJIIMYHMH: IIJIAHUPOBATHh
HU3MCPCHUA, COGI/IpaTB OKCIICPUMCHTAJIbLHYIO YCTaHOBKY, CICAYS HpC,Z[HO)KCHHOﬁ
HHCTPYKIUH, U BEIYUCIIATh 3HAUYCHUC BEJIMYHNHBI

1.13

coOmo1aTh TpaBUiIa TEXHUKHA O€30MacHOCTH MpU paboTe ¢ JabopaTOPHBIM
o0opynoBaHueM

1.14

XapaKkTepU30BaTh MPUHIMIIBI ACHCTBHS M3yYCHHBIX MPHOOPOB M TEXHHUUYECKUX
YCTPOMCTB € ONOPOM Ha HMX OIUCAHUS, HUCIOJb3yd 3HAHHS O CBOMCTBAX
¢du3nUecKux sBICHUH U HEOOXO0qUMbIe (hHU3MUYECKUE 3aKOHOMEPHOCTH

1.15

pacro3HaBaTh NMPOCTbIe TEXHUUYECKHE YCTPOMCTBA U U3MEPUTENIbHbIE TIPUOOPHI
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o cxeMamM M CXCMATHYHBIM PHCYHKaAM, COCTABJIATH CXCMbl JJICKTPHUYCCKUX
ueneﬁ C IMOCJICOOBATCIIBPHBIM MW IapaJlICIbHBIM COCAWMHCHUEM JJICMCHTOB,
pa3indad yCJIOBHBIC 0003HaYCHHMS DIIEMCHTOB QJICKTPHUYICCKUX ueneﬁ

1.16

NPUBOAUTH TPUMEPHI (HAXOAUTh MH(POPMALUIO O MpUMepax) MPaKTUYECKOTO
UCIOJIb30BaHUs (PU3UUECKUX 3HAHUHN B IIOBCEAHEBHOM KU3HU JUIs 0OecrieueHus
0€30I1aCHOCTH TpU OOpaIieHHH ¢ TpUOOpaMy M TEXHHYECKUMH yCTPOICTBaMH,
COXpPaHEHMsI 370POBbS U COONIIONEHUS HOPM 3KOJIOI'MYECKOI'O IOBEIEHHS B
OKpY’KaIoIlleH cpese

1.17

OCYILLIECTBIIATh IIOUCK HH(pOpMALMKU (U3UYECKOIO COJEpXKAaHUA B CETH
HNHrepHer, Ha OCHOBE MMEIOIIUXCSA 3HAHMUM W NYTEM  CPaBHEHHUSA
JIONIOJTHUTEBHBIX HCTOYHUKOB BBLIENATH HMH(POPMALMIO, KOTOpas SBISAETCA
IPOTHBOPEYMBON MIJIM MOXKET OBITh HEJOCTOBEPHOM

1.18

1.19

UCTIOJIB30BaTh IPH BBITOJHEHUH YYE€OHBIX 3aJaHUN HAayYHO-TIOMYJISIPHYIO
auTepatypy (GuU3MYeckoro coaepiKaHus, CIPaBOUYHBIE MaTE€pPUAIIbI, PECYPCHI
cetu  VHrepHeTr; BiageTb  NpuéMaMU  KOHCIIEKTUPOBAaHUS  TEKCTa,
npeoOpazoBanus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CUCTEMBI B APYTYIO

c03/1aBaTh COOCTBEHHbIE MICbMEHHBIE M KPATKHE YCTHBIE COOOIIEHUS, 00001Iast
I/IH(l)OpMaIII/IIO N3 HCCKOJIbKHUX HMCTOYHHKOB (1)I/I3I/I‘-IGCKOFO COACpIKaHuA, B TOM
qucIie myOJIM4HO MpEeACTaBIATh pe3ynbTaThl MIPOEKTHOMN W
WCCIIEIOBATEIIbCKOM  IESITEIbHOCTHA, IPU 3TOM TPAMOTHO HCIIOJIb30BaTh
W3YYEHHBII MOHATUIHBIN anmnapat Kypca (GU3UKH, COMPOBOXKIATh BBICTYILUICHHE
Mpe3eHTalnuen

1.20

IIPU BBIMIOJIHEHUU YYEOHBIX MPOEKTOB U MCCIeA0BaHUN (PU3MUECKUX TIPOLECCOB
pacrpenenaTe 00sf3aHHOCTH B TPYINIE B COOTBETCTBHM C IOCTABICHHBIMU
3a/la4yaMHM, CJIEIUTh 3a BHIIOJHEHUEM ILJIaHA JEUCTBUN U KOPPEKTUPOBATH €rO,
a/IeKBaTHO OLICHMBATh COOCTBEHHBIM BKJIQJ B JI€ATENBHOCTh T'PYIIIHI,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aUMOJIEUCTBUE, TMPOSIBISISI TOTOBHOCTH
paspeniatb KOHQJIUKTHI

9 KJIACC

Kon
NPoBePSIEMOro
pe3yjabTara

IIpoBepsiemble  mpeaMeTHbIe  Pe3yJbTATbI  OCBOEHMSI  OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMbl OCHOBHOTI'0O 00111eT0 00Pa30BaAHUSA

11
1.2

HCII0JIb30BATh U3YUCHHBIC TIOHATUSA

pa3inyaTh SBIEHUSA II0 OMUCAHUIO UX XapaKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JAHHOE (PU3NYECKOE SBJICHUE

1.3

14

pacrio3HaBaTh MPOSIBIICHHE U3YYCHHBIX (PU3NUIECKUX SBICHUH B OKPYKaIOIIEM
MHUpE, B TOM 4Hclie GU3NUYECKUe SBJICHUS B NMPHUPOJIE, PU 3TOM IEPEBOIUTDH
MPAaKTUYECKYI0 3a7ady B y4eOHYI0, BBIICIATH CYIIECTBEHHBIE CBOICTBa
(mpu3Haky) pU3NYECKUX SIBICHUN

OIMCHIBATh M3YyUEHHBIC CBOWCTBA Tel M (U3WYECKHE SBICHHS, HCIOIb3YS
(u3nyeckre BENMYMHBI, IPU OMHCAHUU MPABUIBLHO TPAKTOBATh (PU3UUECKUIA
CMBIC]T HCTOJIb3YyEeMBIX BEJIUYMH, OOO3HAYEHUS M EIUHMIBI (PU3HMUECKUX
BEJIMYMUH, HAXOAUTh (OPMYINbI, CBS3bIBAIOUINE JIAHHYIO (PU3UYECKYIO
BeIMYMHY C JPYTMMH BEJIMYUHAMH, CTPOUTh TpadUKH WU3YUYEHHBIX
3aBUCHUMOCTEHN (PU3NYECKUX BETUUHH

1.5

XapaKTepu30BaTh CBOMCTBA Tel, (U3NYECKUE SBICHUS U  IPOILECCHI,
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1.6

1.7

1.8

1.9

WCTOJB3Yysl U3yYCHHBIE 3aKOHBI, IIPU 3TOM JaBaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA U 3aIIMCHIBATh €r0 MAaTEMATUYECKOE BBIPAKEHUE

OOBACHATH (PU3MYECKUE NPOLECCHl M CBOMCTBAa TEJ, B TOM 4YHCIE U B
KOHTEKCTE CHUTyalluld NPaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa: BBIABIATDH
NPUYNHHO-CJIEICTBEHHBIE CBSA3H, CTPOUTH OOBSCHEHUE M3 2 — 3 JIOTHYECKHX
[IaroB € MOMOINBI0 2 — 3 M3yYCHHBIX CBOWCTBA (M3WYECKHUX SIBICHUH,
(bU3MUECKHUX 3aKOHA WIIM 3aKOHOMEPHOCTH

pemars pacy€THbIE 3a/1a4i (ONMUpPAIOLIUECs HA cUCTEMY U3 2 — 3 ypaBHEHUIR),
UCIOJb3Yysl 3aKOHBI U (HOPMYJbl, CBS3bIBAIOIIME (PU3UUYECKUE BEJIWYMHBL: HA
OCHOBE aHajJM3a YCJIOBUS 3aJauyd 3allMChIBaTh KPATKOE YCIOBHE, BBISBIISTH
HE/IOCTAIOIMe MM HM30bITOUHBIE JaHHbIE, BBIOMPATh 3aKOHBI U (OPMYIIBI,
HEOOXOAMMBIE JJIi  PEUICHWs, TPOBOAMTH PACYETHl W OLICHUBATH
PEATMCTUYHOCTD MOJIyYEHHOTO 3HaUeHHsI (PU3NYECKON BETMUHHBI

pacro3HaBaTh IpOOJIEMbl, KOTOPbIE MOKHO PELIMTh MPH IMOMOLIM (PU3NIECKUX
METOJIOB, HCIIOJIb3YSl OIMCAHUE MCCIENOBAaHUsA, BBIICIAATE IPOBEPSIEMOE
MIPEAIIOJIOKEHUE,  OLIEHUBAaThb  IPABUIBHOCTb  IOPAAKAa  NPOBEICHUS
HCCIIEIOBaHUS, JAeIaTh BbIBObI, HHTEPIIPETUPOBATh PE3Y/IbTaThl HAOMIOAEHUH U
OIIBITOB

MIPOBOJUTDH OIBITHI 110 HAOIIOJECHUIO (PU3NYECKUX SIBICHUN MU (DU3HUECKUX
CBOWCTB TE€J: CAaMOCTOSITEIbHO COOMPATh YCTAaHOBKY M3 M30BITOYHOTO HAabOpa
000py/IOBaHus, OMHCHIBATh XOJ OMbITA U €ro Pe3yiabTaThl, (HOPMYIHPOBATH
BBIBOJIBI

1.10

1.11

1.12

MPOBOJIUTH TIPH HEOOXOTUMOCTH CEPHIO TPSMBIX H3MEPEHHH, OTPENesis
cpeAHee 3HadeHHWE HU3MepseMol BenuuuHBl  ((POKYCHOE  pacCTOsIHHE
coOuparomield  JIMH3bI), OOOCHOBBIBaTH BHIOOpP cHocoba  U3MEpPEeHHs
(u3MepuTETHLHOTO MPUOOPA)

IPOBOJIUTH  MCCIENOBaHME  3aBHUCUMOCTEH  (U3MYECKUX  BEIUYMH C
WCIIOJIb30BAHUEM  MPSIMBIX ~ W3MEPEHMil: IUIAaHUPOBAaTh  HCCIEI0BaHUE,
CaMOCTOSITENILHO ~ CcOOMpaTh  yCTaHOBKY,  (UKCHUPOBAaTh  Pe3yibTaThl
MOJIYYEHHOM 3aBUCUMOCTU (U3NYECKUX BEJIMYMH B BHJIE TaOIUIM rpauKOB,
JIEJIaTh BBIBOJIBI 10 PE3YJIbTATaM UCCIIEOBAHMUS

MIPOBOJAUTh KOCBEHHbIE H3MEpeHUs (U3NYECKUX BEJIMYHUH: IUIAHUPOBATh
U3MEpEHUs, coOMpaTh SKCIEPUMEHTAJIbHYI0 YCTAHOBKY M  BBIIOJHSATH
W3MEPEHUS, CHeAysd NPENIOKEHHOW WHCTPYKLUHU, BBIYUCIATH 3HAYCHHUE
BEJIMYUHBI U AHAJIU3UPOBATH IIOJIYYEHHBIE PE3YJIBTATHI C Y4ETOM 3aJaHHOU
MOTPEIIHOCTH U3MEPEHUI

1.13

1.14

coOnroAaTh MpaBWjia TEXHUKU O€30MacHOCTH MpH paboTe ¢ JabopaTopHBIM
o0opynoBaHuEM

pa3nuyaTh OCHOBHBIE TMPU3HAKM HM3YyYEHHBIX (U3MUYECKUX  MOJEINeH:
MarepuaibHasi TOYKa, aOCOTIOTHO TBEPAOE TENO, TOYCUHBIH UCTOYHHUK CBETA,
my4, TOHKas JIMH3a, IUIAaHETapHas MOJENb aToMa, HYKJIOHHAas MOJeIb
aTOMHOTO siApa

1.15

XapaKTepU30BaTh MPUHIIMIIBI JEHCTBUS 3YUEHHBIX TPUOOPOB U TEXHUUECKUX
YCTPOMCTB C OMNOpOM HAa WX ONUCAHMS, HWCIOJb3ys 3HAHUA O CBOMCTBax
(bU3MYECKUX SBIEHUN U HEOOX0AMMbIe (PU3UIECKHE 3aKOHOMEPHOCTH

1.16

HCIIONB30BAaTh CXEMbl M CXEMATUYHBIE PUCYHKH HU3YYEHHBIX TEXHHUYECKHUX
YCTPOKHCTB, M3MEPHUTEIBHBIX NPUOOPOB M TEXHOJIOTMYECKHX IPOLIECCOB IPH
peleHnH y4eOHO-TIPaKTHUECKUX 3a/1a4, ONTUYECKUE CXEMBI Ul MOCTPOEHUS
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M300paKEHUH B IIIOCKOM 3€pKaJie ¥ COOMpAIoNIei TnH3e

1.17

MPUBOAMUTH MPUMEPHI (HAXOJUTh MH(OPMAIHIO O MPUMEPax) MPAKTUIECKOTO
UCTIONIb30BaHUSl  (PM3MYECKUX 3HAHUM B  IIOBCEAHEBHOM JKU3HH  JUIA
obecrieyeHrs: 6E30MAaCHOCTH MPH OOpaIleHNH ¢ IPUOOpaMu U TEXHHUYECKUMHU
YCTPOWCTBAMHU, COXPAHEHHS 3/I0POBBSI M COOIOJICHNUS HOPM SKOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH cpeie

1.18

OCYLIECTBIATh NOUCK HH(pOpMAMU (PU3MUECKOrO COJIEpKaHUsl B CETH
WuTepHeT, caMOoCTOATENEHO (POPMYTUPYS IIOUCKOBBIM 3aIIPOC, HAXOAUTH YTH
OIpeNIeJIeHUs]  JOCTOBEPHOCTH IOJIyYEHHOH HMH(OpPMalud Ha OCHOBE
MMEIOIIMXCs 3HAHUU U JONOJHUTEIIbHBIX ICTOYHUKOB

1.19

1.20

WCIIOJIb30BaTh IPU BBIIOJHEHUU YYE€OHBIX 3a/JaHUN HAYYHO-TOMYJISIPHYIO
TuTepaTypy (PU3NYECKOro COAepKaHMs, CIPABOYHBIE MaTepUajbl, PECYPCHI
cetu  MHrepHer; Biaaerb NpuUEMaMM  KOHCIEKTHPOBAHMUS  TEKCTa,
npeoOpa3oBaHus HH(OPMAIIMY U3 OJIHOM 3HAKOBOW CUCTEMBI B APYTYIO

CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE W YCTHBbIE COOOIICHHS Ha OCHOBE
uHbOpMAIMM W3 HECKOJBKHX HWCTOYHHKOB (PU3MUYECKOTO COAepKaHUs,
MyOJIMYHO MPEACTaBIATh PE3YJbTaThl MPOEKTHOM WM HCCIEeN0BATENbCKON
JEATEIIbHOCTH, TP 3TOM TPAMOTHO HCIIOJb30BaTh W3YYECHHBIN NMOHATUUHBINA
anmapar HW3y4aeMmoro pasaena (QU3MKM M COMPOBOXKIATH BBICTYIUICHHE
Ipe3eHTaluen ¢ yuéToM 0COOEHHOCTEN ayAUTOPUH CBEPCTHUKOB

1.21

IIpHU  BBIIIOJIHCHUU y‘~I€6HI>IX IMPOCKTOB H I/ICCJIGI[OBaHI/Iﬁ (1)I/I3I/I‘-IGCKI/IX
IpoLEeCCOB pacnpeacisiTb 0053aHHOCTH B rpymnmne¢ B COOTBETCTBUH C
IIOCTAaBJICHHBIMU 3aJadaMHu, CJICAUTH 3a BBIIIOJHCHUCM IIJIaHa I[efICTBHfI u
KOPPECKTHUPOBATh €ro, aJACKBATHO OLCHHUBATH COOCTBEHHBIH BKJIad B
ACATCIIBHOCTD TPYIIIbI, BBICTPAWMBATH KOMMYHUKATHBHOC BSaHMOILGfICTBHC,
NPpOABJIAA TOTOBHOCTL pa3pCllaTh KOH(l)J'II/IKTLI




33

IMPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon
Kox siementa IIpoBepsiemble 3JIeMEHTHI COIEPKAHUS
pasaeJa
®U3UKA U EE POJIb B [IO3HAHUU OKPYXXAIOILETO MHUPA
®usuka — Hayka o npupoge. SIBieHus npuponsl. Ousnueckue
1.1 SIBJICHUSL: MEXaHUYECKHUE, TEIJIOBBIE, AIEKTPUYECKUE,
MarHuTHBIC, CBETOBbBIE, 3BYKOBBIC
®dwusnyecknue BENUYHHBL V3MepeHue QU3NYSCKUX BEITUYHH.
1.2 duznueckue pUOOPHI. [TorpemHocTh HU3MEPCHHM.
MexayHapoaHasi CHCTeMa €IMHUI]
EcrecTBeHHOHay4yHBId ~ METOA  MO3HAHMSA:  HaOJIOJCHHE,
1 13 MIOCTAHOBKA HAY4YHOTO BOIPOCA, BBIABMKEHUE THUIOTE3,
AKCIIEPUMEHT o MIPOBEpPKE TUTIOTE3, 00BICHEHHE
HaOII01AEMOT0 SBIICHUS
1.4 Onucanne PU3NYECKHUX SBJICHUM C TIOMOIIBIO MOJIEIIEH
[TpakTuueckue paboThI:
N3mepenne paccTOsTHUN.
15 H3mepenne 00bEMa KUAKOCTH U TBEPIOTO TeNa.
' Omnpenenenue pasMepoB MaybIX TEJ.
WN3mepenne  Temmeparypsl NpU  MOMOIIM  KUAKOCTHOTO
TEPMOMETPA U JATYHKA TEMIIepaTyphl
I[TEPBOHAYAJIbHBIE CBEJAEHMA O CTPOEHMUM BELLIECTBA
21 CrpoeHue BelecTBa: aTOMbl M1 MOJIEKYJIbI, UX pa3Mepbl. ONBITHI,
JTIOKa3bIBAIOIIUE JUCKPETHOE CTPOCHHE BEIIECTBA
99 JBmwxenue dyactull BemecTBa. CBs3b CKOPOCTH JIBUKEHUS
' YacTull ¢ TemrepaTypoid. bpoyHoBckoe nBuxenue, quddysus
23 B3auMopeiicTBue  yacTMIl  BEIIECTBA:  NPUTSDKEHUE U
OTTAJIKUBAHUE
ArperaTtHple COCTOSIHHSI BEIIECTBA: CTPOCHUE Ta30B, KUIAKOCTEH
2 24 u ’EBép,Z[BIX (kpucTanmuyeckux) Tel. B3auMocBsI3b MEXITy
CBOMCTBAMH BEIIECTB B PA3HBIX arperaTHBIX COCTOSHUAX U UX
ATOMHO-MOJIEKYJISIPHBIM CTPOEHUEM
2.5 Oco0eHHOCTH arperaTHbIX COCTOSTHUIN BOJIBI
[TpakTiueckue paboThI:
OueHka quamMeTpa aToMa METOJOM pSAJOB (C HCIOJIb30BAHHEM
26 dororpaduii).
OMnBITH IO HAOTIOIEHUIO TETIOBOTO PACIIUPEHUS Ta30B.
OnpITel 1O OOHApPYKEHUIO JEHCTBHS CHUJI  MOJIEKYJISIPHOTO
MPUTSKEHUS
JIBOKEHUE U B3AMMOJIEMCTBHUE TEJI
31 Mexanuueckoe ABUWKEHHE. PaBHOMEpHOE M HEPaAaBHOMEPHOE
3 ' IIBIDKEHUE
32 Ckopoctb. Cpeassisi CKOPOCTh MPU HEPABHOMEPHOM JIBHKEHUH.
Pacuér nyT ¥ BpeMEHHU JIBUKCHUS
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3.3

SIBnenue mHepuMH. 3aKOH MHEpUUU. B3anmonelicTBue Ten Kak
IIPUYMHA U3MEHEHMsI CKOPOCTH JBHKEHUS Tel. Macca Kak mepa
WHEPTHOCTH TeJla

3.4
3.5

IImotHocTe BemmectBa. CBS3b INIOTHOCTA C KOJAYECTBOM
MOJIEKYJI B €IMHUIIC 00BhEMA BEIIECTBA

Cuita Kak XapakTepUCTHKA B3aUMOJICUCTBUS TEI

3.6

3.7

Cuia ynpyroctd u 3akoH ['yka. M3MepeHue Cuiibl ¢ OMOIIbIO
JUHAMOMeETpa

SIBnenue TAroTeHUs U cuia TskecTd. Cuia TSKECTH Ha APYTUX
manerax. Bec tena. HeBecomocTh

3.8

3.9

Cuna tpenus. TpeHue CKOJIBXEHHUS U TpeHue Mokos. TpeHue B
MIPUPOJIE U TEXHUKE

CioxkeHue  CuJ, HalpaBJICHHBIX IO  OJHOM  MPSMOM.
PaBHOpelcTBYIOIIASA CHIT

3.10

[TpakTuyeckune pabOTHI:

OnpezneneHue CKOPOCTH PAaBHOMEPHOIO JBMKEHMS (IIapuKa B
KHUJIKOCTH, MOJIEJI AJIEKTPHUYECKOTO aBTOMOOWIISI M TakK Jajiee).
OmnpeneneHue cpeaHel CKOPOCTH CKOJbXEHUS Opycka WU
[IapuKa 0 HAaKJIOHHOM miockoctu. OnpeneneHue MIOTHOCTU
TBEPIOro Tena. ONbITh, JAEMOHCTPUPYIOLIME 3aBUCHUMOCTb
pacTspkeHus (nedopmaniuy) NpyKUHBI OT MPUIOKEHHON CHIIBI.
OnpIThl, JAEMOHCTPUPYIOIIME 3aBUCUMOCTb CHJIBI  TPEHHUS
CKOJIBKEHUSI OT Beca Tella M XapaKTepa CONPHUKACAIOLIUXCA
MMOBEPXHOCTEN

3.11

@usuyeckue SBICHUS B NPUPOAE: NPUMEPBI JBHKECHHS C
pa3sIUYHBIMM CKOPOCTSMHM B JKMBOM M HEXUBOM IPUPOAE,
JICCTBHE CUJIBI TPEHUS B IPUPOJIE U TEXHUKE

3.12

TexHuuecKkne yCTpouCTBa: TMHAMOMETP, TOAIIUITHUKA

JIABJIEHME TBEP/IBIX TEJ, )KUIKOCTEN 1 TA30B

[asnenue tBEpaoro tena. CnocoObl yMEHbIIECHUS U YBETUYEHUS

4.1
JTABJICHHUSI
42 JlaBnenue ra3a. 3aBUCHMOCTh JaBJICHHS Traza OT 00BEMa,
' TEMIIepaTyphl
43 [lepenava naBieHus TBEPABIMH TEIAMH, )KUIKOCTIMHU U Ta3aMH.
' 3akoH [lackains. [TneBMaTHUeCKHE MAIIIMHBI
3aBHCUMOCTh JTaBIICHUS KHUJIKOCTH oT TJTyOHWHEI.
y
4.4 I'unpocratuuecknii  mapagokc. CooOmmiarommuecs  COCYIBI.
['unpaBiuyecKkue MeXaHU3Mbl
AtMochepa 3emuin u arMmocepHoe aAaBieHue. [IpuunHBI
45 CYIIECTBOBaHMUS  BO3AYIIHONW  oOomouku  3emmu.  OmbIT
' Toppuyennu. 3aBUCUMOCTh aTMOC(HEPHOTO JaBICHUS OT BBICOTHI
HaJ YpPOBHEM MOpsI
46 N3mepenue armocdepHoro naieHus. [Ipubopsl ans namMepeHus
' aTMOC(hEpHOTO JTaBJICHUS
47 JlelicTBME JKMAKOCTH M Ta3a Ha MOrPYy>KEHHOE B HUX TEJO.
' BriTankuBaromias (apxuMenoBa) cuiia. 3akoH Apxumena
. JaBaHue TeJl. JTyXOTLJIaBaHU
4.8 [TnaBanue ten. Bo3nyxomnnaBanue
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4.9

[TpakTuyeckue pabOTHI:

HccnenoBanue 3aBHCHUMOCTH Beca Tejla B BOJIE OT 00BEMa
HNOTrpYyXKEHHOW B JKMAKOCTH uacTH Tena. OnpeneneHue
BBITAJIKUBAIOLIEH CHUJIBI, ICHCTBYIONICH HA TEJI0, MOTPYKEHHOE B
JKUJIKOCTh. [IpoBepKa HE3aBUCHMOCTH BBITAJIKUBAIOIIEH CHUJIBI,
JICUCTBYIOIIEH HA TEJO B KUIKOCTH, OT Macchl Teya. ONbITHI,
JIEMOHCTPUPYIOLIUE 3aBUCUMOCTh  BBITAIKMBAIOIICH  CHIIBI,
JIEHCTBYIOIIEH Ha TEJIO B JKUJIKOCTH, OT 00BEMA MOTPYKEHHOH B
JKMAKOCTh YacTM TeJa W OT INIOTHOCTH  JKHJIKOCTH.
KonctpyupoBanue apeoMerpa WM KOHCTPYUPOBAHHME JIOJIKU U
onpeaeneHue €€ rpy30noabEMHOCTH

4.10

411

@dusnueckue SBICHHUA B NPUPOJE: BIMSIHHE aTMOC(HEPHOTO
JABJICHUSI HA )KUBOM OpraHu3M, IJIaBaHUE PHIO

TexHUYECKHE YCTPOHUCTBA: COOOMIAIONITUECS COCY/IbI, YCTPOMCTBO
BOJIONIPOBOJA, THUIPABIUYECKUN TMPECC, MaHOMETP, OapoMeTp,
BBICOTOMEp, MOPIIHEBOM HACOC, APEOMETP

PABOTA, MOIIIHOCTb, DHEPT' U

5.1 Mexanudeckas pabora
5.2 MexaHnueckasi MOILIHOCTb
53 IIpocTpie MeXaHU3MBI: pblyar, OJOK, HAKJIOHHAs IUIOCKOCTb.
ITpaBuiio paBHOBECHS pblyara
5.4 [TpuMmeHeHre mpaBuia paBHOBECHUS pblyara K 0JIOKY
55 «3onotoe mpaBwio» MexaHukd. KoadduuueHt nonezHoro
neiicTBust MexaHu3MOB. IIpocTbie MeXaHU3MBbI B OBITY M TEXHUKE
5.6 [ToTeHumanbHast SJHEPTUU TeJa, MOJHATOrO HaJl 3eMIIEN
5.7 Kunernueckas 3Heprus
S 58 ITonHass mexaHuveckas _ DHeprus. 3aKOH M3MEHEHus U
COXpaHEHMsI MEXaHUYECKON IHEPTHH
[TpakTiueckue paboThI:
Omnpenenenve pabOThl CHJIBI TPEHHS TPU PaBHOMEPHOM
59 JIBIKEHUM  Tella 10  TOPU30HTAJBHOM  TMOBEPXHOCTH.
HccnenoBanue ycinoBuil paBHoBecus peiuara. Msmepenune KIIJ|
HAaKJIOHHOM  IUIOCKOCTH. M3ydeHne 3akOHa  COXpPaHEHHUS
MEXAHUYECKOM HEPTUn
5.10 Pu3nyuecKue SIBJIEHUS B IPUPOJIE: PbIUAry B TEJIC YEIOBEKA
511 TexHu4eckne yCTpONCTBA: pblyar, MOJABUKHBIN U HEITOABUKHBIN
OJI0KH, HAKJIOHHAS TUIOCKOCTh, MPOCTHIE MEXAHU3MBI B OBITY
8 KVIACC
Kon
pasiena Kona anemenTa IIpoBepsiemble 3JIeMeHTHI COEePKAHUSA
TEIUUIOBBIE ABJIEHUA
OCHOBHBIE TOJOXEHUS MOJIEKYISIPHO-KHHETUYECKONH TEOPHUH
6 6.1 CTpoeHHUs BellecTBa. Macca W pa3Mepbl MOJEKyJd. OIBITHI,
MIOATBEP K IAOLIUE OCHOBHBIE MOJIO’KEHUS
MOJIEKYJISIPHOKHHETUYECKON TEOPUHU
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Mogenu TBEPIOTO, KUAKOTO U Tra3000pa3HOrO COCTOSHHIMA

6.2 BenectBa. Kpucramnmnyeckue u amopHble Tena

63 O0BscHeHnEe CBOI>'IUCTB ra3oB, >XHJKOCTEH H TFépI[I:IX TEJI Ha
OCHOBE I0JI0’KEHU I MOJIEKYJIIPHOKMHETUYECKOM Teopun

6.4 CMaumnBaHUE U KaNWUISIPHbIC SIBICHUS

6.5 TennoBoe paciMpeHue U cxaThue

6.6 Temnepatypa. CBsi3p TeMOepaTrypbl CO CKOPOCTbIO TEIJIOBOTO
JIBUKEHMSI YACTHI]

6.7 Buytpennss osHeprus. CnocoObl HW3MEHEHHsT BHYTPEHHEH

' SHEPTUU: TeIionepeaaya U COBepIIeHue paboThl

6.8 Bunelr  temnomepenauu:  TEIUIONPOBOAHOCTb,  KOHBEKIIHS,
U3JIy4yeHue

6.9 KoanuecTBo TemnoTel. Y aenpHas TEMIOEMKOCTD BELIECTBA

6.10 TennooOMeH U TemIOBOE paBHOBECHE. YpPaBHEHHUE TEILIOBOTO
OayaHca

6.11 [InaBneHne W oOTBepAEBaHHE KPUCTAUNIMYECKUX BEIIECTB.
Y aenpHas TEMIOTA MJIaBICHUS
[TapoobOpa3zoBanue u xkonneHcanus. Mcnapenue. Kumenue.

6.12 YaenbHas TeIUIoTa napooOpa3oBaHusl. 3aBUCHMOCTH
TEMIEPaTypbl KHIIEHUS OT aTMOC(HEPHOTro JaBICHHUS

6.13 BnaxxnocTs Bo3iyxa

6.14 OHeprus ToIMBa. Y 1ebHasl TENJI0Ta CTOPAHUS
[Ipuanunsl pabotel TernoBbix asurareneit KIIJ[ Temsmosoro

6.15 nsurarens. TemoBele IBHUraTeNd M 3allUTa OKpYXKaroUleH
Cpelibl

6.16 3aKOH COXpaHEHUS W NPEBpAIICHUS DSHEPIUU B TEIUIOBBIX
poueccax
[IpakTuyeckue paboOTHI:
OnpITel MO OOHApYXEHUIO AEMCTBHUSI CHUJI MOJEKYJSIPHOTO
MPUTSKCHHUS.
OnpITHl TIO BBIPAIIMBAHUIO KPUCTAJUIOB MMOBAPEHHON COJIM WIIH
caxapa.
OneIThl 1O HAOMIONEHUIO TEIUIOBOTO paCIIMpEeHHs] Ta30B,
JKUAJIKOCTEN U TBEPJBIX TEIL.
Onpenenenue AaBleHUs BO3IyXa B OajuIoOHE MITPHIIA.
OneITHI, AEMOHCTPUPYIOIINE 3aBUCUMOCTH JABJIEHUS BO3/yXa

6.17 OT ero o0bEMa M HarpeBaHUs WIH OXJIAXKICHUS.

[TpoBepka rumoTe3bl TMHEHHOW 3aBUCUIMOCTH JJIUHBI CTOJONKA
KUJKOCTH B TEPMOMETPUUYECKON TPYOKE OT TEMIIEPATYPHI.
HabGmionenne w3MeHeHUS BHYTPEHHEW OHEPruM Tela B
pe3ynbTaTe Terionepeaadu 1 paboThl BHEITHUX CHUII.
HccnenoBanue sBICHHS TEIUIOOOMEHa TIPU  CMEITMBAHUHU
XOJIOJTHOW U TOpsTY€il BOJIBI.

OrnpezenieHne KOJMUYECTBA TEIUIOTHI, MOTYYEHHOTO BOAOWU IMpHU
TErI000MeHe C HarpeThIM METAJUIMYECKUM IUIHHIPOM.
Ornpenenenne yaelbHON TEIIIOEMKOCTH BEIIECTBA.
HccnenoBanue npouecca UCIapeHus.
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6.18

OnpeneneHI/Ie OTHOCHUTEIbHOMN BIAXXHOCTH BO3/yXa.
OnpeneneHHe y,I[CJ'IBHOfI TCIJIOTHI IIJIaBJICHUS JIbJA.

Ouznyeckue SBJICHUS B MPUPOJIE: TOBEPXHOCTHOE HATSKEHHUE U
KanWwUIApHbIE SBJICHUS B NPHUPOJE, KPUCTAIBI B TMPHUPOJE,
n3nyuenue ComnHIa, 3aMep3aHue BOJOEMOB, MOPCKUE OpH3bI;
o0Opa3oBaHHe POCHI, TYMaHa, HHEs, CHera.

6.19

TexHuueckue YCTPOMCTBA: KalvuIspBl, MIpUMEPBI
HCII0JIb30BAHUS KPUCTAJIIIOB, XKUAKOCTHBIM TEPMOMETp, JAaTUUK
TEMIIepaTypbl,  TEPMOC, CHCTEMa  OTOIUIEHHS  JOMOB,
THTPOMETPHI, TICUXPOMETp, NapoBas TypOWHA, JBUTATENb
BHYTPEHHETO CrOpaHUs.

OJIEKTPUYECKUE 1 MAT'HUTHBIE SABJIEHW A

7.1 DnexTpuszanus Tei. J[Ba poja 3JIeKTPHUUECKUX 3apsiioB
BiaumoneiictBue 3apsbkeHHbIX Tenl. 3akoH KynoHa (3aBUCHMOCTh

7.2 CHWJIBI B3aUMOJICUCTBUSI 3apSKEHHBIX TEJT OT BEJTUYUHBI 3apsiiOB U
PaCCTOSIHUSL MEXK/TY TEJIaMH )
DnexTpuueckoe nose. HanpsEHHOCTh 3IEKTPUUECKOTO TMOJSL.

7.3 [lpyHuun  cynepno3uuMM — 3J€KTpUYEeCKUX  mosied  (Ha
KaueCTBEHHOM YpPOBHE)
Hocurenn ANEKTPUUYECKUX 3apsoB. DneMeHTapHBIH

7.4 snektpudyeckuid 3apan. Crpoenue artoma. [IpoBoaHuku u
JTUDJICKTPUKHU

7.5 3aK0oH COXpaHEHUs NEKTPUIECKOTO 3apsiaa

76 DNeKTpUUECKU TOK. VYenosus CYyILLIECTBOBAHUSA
3IEKTPUUYECKOTO TOKA. ICTOUHHMKYM MOCTOSIHHOTO TOKa

77 JleficTBHUSL DNMEKTPUYECKOTO TOKa (TEMJIOBOE, XUMHYECKOE,
MarHuTHOE). DIIEKTPUUECKHUI TOK B )KHJIKOCTSIX U Ta3ax

7.8 Onexkrpuueckas 1enb. Cuia Toka. DIeKTpUYECKOe HalpsHKEHNe

79 ConpoTuBieHHEe MPOBOAHMKA. YJEIbHOE COINpPOTUBIICHHUE
BELIECTBA

7.10 3akon OMa 1St y9acTKa [enu

7.11 [TocnenoBarenpHOE M MApAIIICIIBHOE COSAMHEHUE TTPOBOTHUKOB

712 PaGota m MOIIHOCTH SJEKTPUYECKOTO TOKA. 3akoH J[koyms —
Jlenua

713 DNeKTpUUecKHe ey U MOTPEOUTETN dIEKTPUIECKON YHEPTHH
B ObITy. KOopoTkoe 3aMbikaHue

714 ITocrosHHble ~ MarHuThl.  B3auMOJEWCTBHE  MOCTOSIHHBIX
MarHuToB

715 MarunuTHoe nosnie. MaruutTHoe 1noje 3eMJIM U €ro 3HaUY€Hue s
KU3HU Ha 3emMie

716 OnelT Opcrena. MarHuTtHoe Mos€  3JIEKTPUYECKOTO TOKa.
[IpuMeHeHne AMEeKTPOMArHuTOB B TEXHUKE
JlelicTBie MarHUTHOIO IIOJISI Ha TPOBOJHUK C TOKOM.

717 DneKTpoABUTaTellb  MOCTOSHHOrO  TOoka. lcmosib3oBaHue

JJIEKTPOJIBUTATENIE B TEXHMYECKUX YCTPOMCTBAX M Ha
TpaHCIopTe
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7.18

7.19

7.20

Onprtel @apanes. SBieHUE SIEKTPOMArHUTHOW HWHIYKIUU.
[IpaBuo Jlenna

OnekrporeHeparop. CrocoObl IMOJyYEHHs]  AICKTPUYCCKOM
SHEPTUU. DJNEKTPOCTAHIIMM HAa BO300OHOBIISEMBIX HCTOYHUKAX
SHEPIrUn

[IpakTuueckue padbOTHI:

OnbITHl O HAOMIOAEHUIO JIEKTPU3ALMH TeJl MHAYKLIUEH U IpU
COIIPUKOCHOBEHHUHU.

HccnenoBanue 1eHCTBUSA IIEKTPUYECKOTO OIS HA IIPOBOJHUKH
U AUDJIEKTPUKH.

C6opka u npoBepka paboThl JIEKTPUIECKOH 1IETTH OCTOSHHOTO
TOKa.

W3Mmepenue u perysinpoBaHue CUIIbI TOKA.

W3mepenue u perynupoBaHue HANPSKEHUS.

HccnenoBanue 3aBUCUMOCTH  CWIIBI TOKA, HIYLIETO 4Yepes3
pEe3UCTOp, OT CONPOTUBJIEHMSI PE3UCTOpAa M HANPSDKEHUS Ha
pe3ucrope.

OnepIThl, JEMOHCTPUPYIOIIME 3aBUCHMOCTb 3JIEKTPUUYECKOTO
CONIPOTHBIIEHUSI IPOBOJHHMKA OT €ro JUIMHBI, IUIOLIAAH
MIOTNIEPEYHOI0 CEUYEHUs U MaTepuaa.

IIposepka IIpaBuJIa CJIOKEHHUS HaNPsDKEHUN pu
MOCJIEZIOBATEILHOM COEAMHEHUH JABYX pe3ucTopoB. [IpoBepka
IpaBWwia Ul CHJIBI TOKAa IpPH MAPAJIEIIBHOM COECIUHEHUU
pesuctopoB. OmpeneneHue pabOThl AIEKTPUUECKOTO TOKa,
uayniero  depes  pesucrop.  OmpenerneHune  MOIIHOCTH
ANEKTPUYECKOTO  TOKa,  BBIIENSEMOM  Ha  pe3HucTope.
HccnenoBanue 3aBUCHUMOCTH CWIIBI TOKa, HIYLIETO 4YEPE3
JaMIIOYKy, OT HampsbkeHuss Ha Hed. Onpenenenune KITJ]
HarpeBarens. lccnenoBaHne MarHMTHOTO — B3aMMOJEHCTBHS
MOCTOSIHHBIX ~ MarHUToOB.  M3ydeHMe  MAarHUTHOrO  MOJS
MIOCTOSIHHBIX MAarHWTOB NPU UX OOBEJUHEHUH U DPa3JeICHUHU.
HccnenoBanue AeMCTBUSA 2JIEKTPUYECKOIO TOKA HA MarHUTHYIO
cTpenKky. ONBITbI, JEMOHCTPUPYIOIIME 3aBUCHUMOCTb CHJIBI
B3aMMO/JICHCTBUS KaTYIIKHM C TOKOM M MarHUTa OT CHJIBI TOKa U
HampaBJIEHUs TOKa B  Karymke. J3yueHue geiicTBus
MarHMTHOTO I0JI Ha MPOBOJHUK ¢ ToKOM. KoHCcTpynpoBanue u
uzyueHue pabotel asnektpoxasurarens. HWsmepenue KIT/I
ANEKTPOABUTaTENbHON YCTaHOBKH. ONBITHI MO HCCIEA0BAHUIO
SBJIGHUS  DJIEKTPOMAarHUTHOW  MHAYKIMM:  HCCIEIOBAaHUE
W3MEHEHUH 3HaYeHMsI M HallpaBJIEHUs] HHAYKIIMOHHOTO TOKa

7.21

dusnueckue sIBICHUA B npupoac: SJICKTPUUCCKUE ABJICHHUA B
atMocepe, IIEKTPUYECTBO KHUBBIX OPTaHW3MOB, MAarHUTHOE
none 3emiH, Apeid TMOIICOB, POJIb MAarHUTHOTO TIIOJS ISt
JKHU3HU Ha 3GMJIG, MOJISIPHOC CUSAHUC

7.22

TexHudeckue  yCTpOMCTBA:  JJIEKTPOCKON,  aMIIEpMETP,
BOJITMETP, PEOCTaT, CUYETYMK DJICKTPUYECKOHM DJHEprumy,
AJIEKTPOOCBETUTEIIbHBIE npudopHI, HarpeBaTelbHbIE
AIEKTPOTPUOOPHI (mpumepsr), AIEKTPUICCKUE
IIpEeI0OXPaHUTENH, JIEKTPOMAarHur, AJIEKTPOJIBUTaTEINb
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IMOCTOAHHOI'O TOKA, rCHCPATOP MMOCTOAHHOI'O TOKA

9 KJIACC
Kon
pasica Kopa snemenTa [IpoBepsieMble 2IEMEHTHI COAEPKAHUS
MEXAHWYECKMUE ABJIEHUA
81 MCXE}.HI/I‘IGCKOG nBwkeHne. MarepuanbHas Ttouka. Cucrema
orcuéra
8.2 OTHOCHUTEIBHOCTh MEXaHUYECKOTO JIBUKCHUS
8.3 PaBHOMEpHOE MPSMOIMHEHHOE ABIKEHHE
8.4 HepaBHomepHoe mpsimonuHeiinoe nBwkenue. Cpemusias u
MI'HOBEHHAsl CKOPOCTh TeJla P HEPABHOMEPHOM JIBHIKEHUH
8.5 Yckopenue. PaBHOyCKOpeHHOE IPSIMOJIMHEHHOE IBUKEHUE
8.6 CBoboanoe nagenue. OnbiTel ["anmnes
PaBrOomepHOe nBUkeHME 1O OKpykHOocTH. [lepmon m 4dacrora
8.7 oOparieHusl. Jlunetinas u yriaoBas CKOPOCTH.
LleHTpOCTPEMUTEIILHOE YCKOPEHUE
8.8 I[lepBerii 3akon HeroTOHA
8.9 Bropoii 3akoH HeroToHa
8.10 Tperuii 3akoH HeroToHa
8.11 [IpyHIMI Cynepno3UIUK CHUT
8.12 Cuna ynpyrocru. 3akoH ['yka
813 Cuna TpeHUs: cuila TPeHHs CKOJIbXKEHHUsS, CUjIa TPEHUs IMOKOS,
JpyTUE BUBI TPEHUS
8 8.14 Cuna TsDKECTH M 3aKOH BCEMHPHOTO TATOTCHHUS. YCKOpEHHE
' CBOOOTHOTO Ta/IEHUS
815 IBwxenne maaHer Bokpyr Comnma. IlepBas kocMmuueckast
ckopocTb. HeBecoMOCTh 1 neperpysku
8.16 PaBHOBecue marepuaibHON TOYKU. AOCOIIOTHO TBEPJOE TEJIO
8.17 PaBHOBecue TBEPAOro Teila € 3aKPEIIEHHOM OCBIO BpaICHUS.
MowmeHT cuibl. LeHTp TskecTH
8.18 Nmnynsc Tena. U3menenne nmiynbca. IMnyasce cuisl
8.19 3aKoH COXpaHEHHS UMITYJIbCa
8.20 PeakTuBHOE ABHKEHIE
8.21 Mexannyeckas paboTa U MOIITHOCTD
8.22 PaGora cmn Tskectu, ynpyroctd, TpeHus. CBsi3b DHEPTUU H
paboThI
823 [lorennuaneHast sHeprus Tena, NOJHATOrO HAJl MOBEPXHOCTHIO
3emnu
8.24 [ToTeHuManpHas SHEPTUs CKATON IPY>KUHbI
8.25 Kunernueckas s1eprus. Teopema 0 KHHETUYECKOW SHEPTUU
8.26 3aKOH COXpaHEHUsI MEXaHMUECKOM YHEPrUn
8.7 [IpakTuyeckue pabOTHI:

OmpeneneHne cpeaHed CKOPOCTH CKOJBXKEHUST Opycka WiIH
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8.28

8.29

JBIDKEHUS IIAapUKa 0 HAKJIOHHOHN miiockocTH. OnpernencHue
YCKOpPEHUsl Teja IpU PaBHOYCKOPEHHOM JBM)KEHUHM 10
HAaKJIOHHOM IUIOCKOCTH.

HccnenoBanne  3aBUCMMOCTM  IYTM  OT  BpPEMEHU  IIpH
PaBHOYCKOPEHHOM JIBI)KEHUHU 0€3 HaualbHON CKOPOCTH.
IIpoBepka TUIOTE3bI: €CIIU NPU PABHOYCKOPEHHOM JBMKEHUU
0e3 HayabHOW CKOPOCTH IYTH OTHOCSTCS KakK pPsAJ HEUETHBIX
yucenl, TO  COOTBETCTBYIOIIME  IIPOMEXKYTKM  BPEMEHH
OAHMHAaKOBBI.

HccnenoBanue 3aBUCUMOCTH CHUJIBI TPEHMSI CKOJIBKEHMS OT
CWJIBI HOpPMallbHOTO JnaBieHms. OmnpenencHne KodpduimeHrta
TpeHusi ckojibxeHus. OmnpeneneHne KECTKOCTH IPYKHUHBI.
Onpenenenne pabOThl CUJIBl  TPEHHS NPU PAaBHOMEPHOM
JBI)KEHUM  Tejla [0  TOPU3OHTAJIBHOW  TOBEPXHOCTH.
Onpenenenne paboThl CUIIBI YIIPYTOCTH MpPH MOABEME Tpy3a ¢
UCIOJIb30BAHNEM HEMOJIBUKHOTO U IIOJIBUXKHOTO OJIOKOB

@dusnyeckue SBICHHUS B IPUPOAE: IPUIUBBI U  OTJIUBBI,
nBkeHue mianer CoIHEYHOM CUCTEMBI, pEaKTUBHOE JBUKEHUE
JKUBBIX OPTaHU3MOB

TexHu4eckue yCTpPOWCTBA: CIMAOMETP, JATYMKU IIOJIOKECHUS,
pacCTOSAHUS U YCKOPEHHUS!, PAKETHI

MEXAHUWYECKHUE KOJIEFAHMA 1 BOJIHBI

9.1

Konebarenbnoe  nBukeHne. (OCHOBHBIE  XapaKTEPHUCTUKH
KOJIeOaHUM: TIEPHO/I, YaCTOTa, aMIUTUTY/a

9.2
9.3

9.4

9.5
9.6

9.7

MaremMatnueckuii M TpYXKHHHBIA MasTHHUKHU. [IpeBpamenue
SHEpPIruy Npu KoJeOaTeIbHOM JIBHKEHUH

3aTy7(aIOH_II/IC KoJIeOaHHSI. BBIHY)KJIGHHLIC koJsieOanus. Pesonanc

Mexannueckne BoaHbl. CBOWCTBA MEXAHHYECKHX  BOJIH.
[IpononbHbIe U monepevyHble BOIHBL. J[JIMHA BOJHBI U CKOPOCTh
e€ pacmnpocTpaHeHus. MexaHU4YecKrue BOJHBI B TBEPAOM TeJe,
CEMCMUYECKHE BOJHBI

3ByK. [']poMKOCTh U BbIcOTa 3ByKa. OTpakeHUE 3ByKa
WNudpasByk u ynpTpa3Byk

[IpakTudeckue pabOTHI:

Onpenenenue JaCTOTEI u rnepuoja KOJIeOaHuit
MaTeMaTHYECKOT0 MasTHUKA.

Omnpenenenue 4acTOThl M TEpUOAa KoJeOAaHUH TPYKUHHOTO
MasTHHKA

UccnegoBanme 3aBUCHMOCTH nepuoja KoJIEOaHMH
MOABEIIEHHOT0 K HUTU TIpy3a OT JUIMHBI HUTU. WccnenoBanue
3aBUCUMOCTH TIEpHOJa KOJICOAaHWW TPYKUHHOTO MasiTHUKAa OT
Maccel Tpy3a. [IpoBepka HE3aBUCUMOCTH TEpUOJa KOJICOAHHIMA
rpy3a, MOJBEIIEHHOTO K HUTHU, OT MAacChl Ipy3a U KECTKOCTH
npyxuHbL. M3Mepenne yckopeHus CBOOOHOTO MaICHUS

9.8

dusnueckue SABJICHHS B MNPUPOJE: BOCHPUITHE 3BYKOB
JKUBOTHBIMH, 3€MJICTPSCCHHE, CEHCMHUUYECKHE BOJHBI, IYHAMH,
9X0

9.9

TexHuueckue YCTPOMCTBA: 3XO0JIOT, HCIIOJIb30BaHHUE
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yIbTPa3ByKa B OBITY U TEXHUKE

OJIEKTPOMAT'HUTHOE IT1OJIE U SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTpOMarHuTHOE  MoJie.  DJIEKTPOMArHUTHHIE  BOJIHBIL.
CBolicTBa 3JIEKTPOMArHUTHBIX BOJH
10.2 [[Ixana 37eKTPOMarHUTHBHIX BOJIH
103 OnexTpoMarHuTtHas  npupojga  cBera.  CKopocTh  CBeTa.
BonHoBbIe cBoiiCTBa CBETa
10 [IpakTuueckue padbOTHI:
10.4 N3yueHne CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH C IIOMOIIBIO
MOOUITIBHOTO TeeoHa
105 Ousnyeckue SIBICHUS B MpHpOJE: OHOIOTrMYecKoe IeicTBHE
BUJIIMOTO, YIBTPa(UOJIETOBOTO U PEHTT€HOBCKOTO M3ITy4eHH
106 Texunueckue ychoﬁCTBa: HCIIOJIb30BAHNE 3JIEKTPOMArHUTHBIX
BOJIH JJIsl COTOBOM CBSI3H
CBETOBBIE SABJIEHUA
111 JlyueBast monenb cBera. MicTouHuKu cBeTa
11.2 [IpssMOnMHENHOE pacIIPOCTPAHEHHUE CBETA
11.3 OTtpaxenue ceta. [nockoe 3epkano. 3aK0OH OTpaKeHHS CBETa
114 [Ipenomiienne cBera. 3akoH mnpenomieHus csera. [lonHoe
BHYTPEHHEE OTPAKEHUE CBETA
115 JIunza. Xop jiydeid B IMH3€
11.6 Orntruueckast cuctema ¢oToarnapara, MUKpOCKOIA U TeJIecKoma
117 I'maz  kak  onruueckas — cucrema.  bimsopykocte u
JAJIbHO30PKOCTh
118 Paznoxenune Oenoro cera B coekTp. OmnbiTel HbroToHA.
CrnosxeHue cieKTpaJbHBIX IBETOB. Jlucnepcus cBeTa
[IpakTuueckue padbOTHI:
HccnenoBanne 3aBUCUMOCTH yIJIa OTPa)KEHHsI CBETOBOTO JIyda
11 OT yIJIa Ia IcHUs.
N3ydyenne xapakTepuCTHK H300pakeHUs MpeaMeTa B IUIOCKOM
3epKaje.
HccnenoBanne 3aBUCHMOCTH YIja TIPEJIOMIIEHUS CBETOBOTO
11.9 JIy4a OT yIJia MTaJICHHs Ha TPAaHULE «BO3AYX — CTEKJIO».
[Tonyyenue n300pa>keHU C MOMOIIBIO COOUpAOIIEH TMH3BI.
Onpenenenne (OKYCHOTO PACCTOSIHUSI M ONTHYECKON CHIIBI
coOuparoIe JTMH3HI.
OnBbITHI IO Pa3JIoKEHUIO OEJI0r0 CBETa B CIIEKTP.
OnBITHI IO BOCTIPUSITHIO 1IBETA MPEAMETOB MPH UX HAOIIOJCHUH
yepes LIBETOBbIE (DUITBTPHI
Oduznyeckue siBieHus B mpupoje: 3atmeHus Conxua u JIyHsl,
11.10 IBeTa TeJI, ONTHYECKHE sBJICHHS B arMmochepe (uBer Heba,
pedpakius, pagyra, MUPax)
11.11 TexHuueckue yCTpoicTBa: OYKM, NEPUCKOM, (oToamnmapar,
ONTUYECKUE CBETOBObI
12 KBAHTOBBIE SABJIEHUA
12.1 Onpitel Pesepdopna m mmanerapHas monaens atoma. Monenb
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aroma bopa

122 Hcnyckanne W MOTJOIMIEHWE CBeTa aToMOM. KBaHTHL
JIuneityaTbie CIEKTPbI

12.3 PamnoakTuBHOCTE. Allb(a, 6eTa- U raMMa-u3TydeHUS

124 Crpoenne atoMHOro siipa. HykiaoHHass MOzienb aTOMHOTO Si/ipa.
N3otonbl

125 PanuoakTtuBHble npeBpaienus. [lepuon nomaypacmnaga aTOMHBIX
anep

126 SAnepHbie peakuuu. 3aKOHBI COXpPAHEHHS 3apsSIOBOIO U
MaccOBOI'0 YHCEI

12.7 DHeprus CBA3M aTOMHBIX siiep. CBs3b MacChl U SHEPTUU

128 PeaK"LII/II/I cuHTe3a u nenenus suep. Mcrounuku suepruu ConHia
1 3BE3]

129 SAnepunas suepretuka. [leiicTBre paguoakTUBHBIX U3Ty4YEeHUN Ha
KUBBIC OPTraHU3MBI
[IpakTuueckue padbOTHI:
Habumroienne CrIomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUYEHUS.

12.10 HccnemoBanue TPEeKOB: W3MEPCHHE JHEPrUU YACTHIBI IO
TOpPMO3HOMY NyTH (110 oTorpadusim).
W3mepenune paanoakTHBHOTO (poHa
duznueckue SIBJICHUSA B IIpUpOAE: €CTECTBEHHBIN

1211 paaMOaKTUBHBIN (HOH, KOCMHYECKHE JIyHH,  pajMOaKTHBHOE
M3ITydeHUe MPUPOIHBIX MUHEPAJIOB, JICUCTBUE PaIHMOAKTHBHBIX
W3ITy4eHU Ha OpraHU3M YeJoBeKa

1212 TexHuyeckue yCTpPOWCTBA: CHEKTPOCKOM, WHAWBHUIYaATbHBIH

JO3UMETp, KaMepa Bunbscona
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ITPOBEPAEMBIE HA OI'D IO ®U3UKE TPEBOBAHHUA K PE3YJIbBTATAM
OCBOEHHSI OCHOBHOM OBPA3OBATEJBLHOW ITPOIPAMMBI OCHOBHOI'O
OBILIEI'O OBPA3OBAHUA

Kon
NPoBePSIEeMOro
TpeOoOBaHUs

IIpoBepsiemble TpeOGOBaHMS K NpeIMeTHbIM pe3yJbTaraMm 0a30BOro
YPOBHSI OCBOEHHSI OCHOBHOH 00pa3oBaTe/ibHOW NMPOrpaMMbl OCHOBHOIO
o0urero oopazopanus Ha ocHoBe PI'OC

[lonumanue ponu (U3MKM B HAYYHOW KapTHHE MHpPa; C(HOPMUPOBAHHOCTD
0a30BbIX MPEJICTABICHUNA O 3aKOHOMEPHOW CBSI3M M IO3HABAEMOCTH SIBIICHUI
IPUPOJBI, O POJHM DKCHEPUMEHTa B (hH3HMKe, O CHCTeMOOOpa3yoome poiu
Gu3uKN B pa3BUTHM €CTECTBEHHBIX HAayK, TEXHUKH U TEXHOJOTHH, 00
9BOJIIOLIMM (PU3UYECKUX 3HAHUN U UX POJIU B LIEJIOCTHOM €CTECTBEHHOHAYYHON
KapTHUHE MHpa, O BKJAJ€ POCCUHCKUX M 3apyOEKHBIX YUYEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHUE IMPOLIECCOB OKPYXKAIOIIEro MHpa, pa3BUTHE
TEXHUKHU U TEXHOJIOTMH

3HaHMS O BHJAX Marepuu (BELIECTBO M I0J€), O ABMXKEHHHM KaK criocobe
CYLIECTBOBAHMS MaTepuu, OO0 aTOMHO-MOJEKYJISPHOW TEOpUU CTPOEHUS
BEIIECTBA, O (U3MYECKON CYIIHOCTH SIBJICHUN MPUPOIbI (MEXaHUYECKHUX,
TEIUIOBBIX, AJIEKTPOMArHUTHBIX M KBAHTOBBIX); YMEHUE PA3JINYaTh SBICHUS 110
ONMCAaHHUI0O WX  XapaKTEepPHbIX CBOMCTB W HAa OCHOBE  OIBITOB,
JEMOHCTPUPYIOIIUX JaHHOe (u3nueckoe sBICHUE; YMEHHE pacro3HaBaTh
MPOSBIEHUE W3YYEHHBIX (U3NYECKUX SBICHUH B OKpPYXKAIOIIEM MHUpE,
BBIJIEJISAS UX CYLIECTBEHHbIE CBOMCTBA (IPU3HAKHU)

BJ'Ia,Z[eHI/IC OCHOBaMH MOHSITHIHOTO amnrapara U CHMBOJIMYCCKOTO s3bIKa
(1)I/ISI/IKI/I U HCIOJB30BAHUC HUX I PCIICHUA y‘Ie6HI)IX 3a1a4; YMCHHC
XapaKTCPU30BaATh CBOICTBa TCII, (I)I/I3I/I‘-ICCKI/IG SABJICHHUA U  HPOUCCCHI,
HCIIOJIB3Ys q)yHﬂaMeHTaJIBHBIG N OMITMPUYICCKHEC 3aKOHBI

VYMenue onmchIBaTh HU3YUCHHBIC CBOMCTBA TEI H (1)I/ISI/ILIGCKI/I€ SIBJICHUA,
HCIIOJIb3YA (I)I/I3I/IIIGCKI/IC BCIMYHMHBI

Brnagenne ocHOBaMU METOJOB HAYYHOT'O TO3HAHHS C YYETOM COOIIOJEHUS
npaBuj1 6€30MacHOro TpyAa: HabMoAeHHe PU3NUECKUX SBJICHUMN:

YMEHHE CaMOCTOSATEIBHO COOMpaTh HKCIEPUMEHTAIbHYI0 YCTAaHOBKY W3
JTaHHOTO Habopa 000pYyIOBaHUS IO WHCTPYKIIMH, OMUCHIBATH XOJ OMBITA U
3aMKCHIBATh €T0 PE3YNIbTAThI, (HOPMYIUPOBATH BHIBOIBL;

IMPOBCACHUC IMTPAMBIX U KOCBCHHBIX I/I3MepeHHI>'I (1)I/I3I/I‘—IeCKI/IX BCJIIMYHH: YMCHUC
TUIAHUPOBATh M3MEPEHUS, CaMOCTOSTENIbHO COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY 110 HHCTPYKIUHU, BbBIYUCIIATH 3HAYCHUC BCIIMYNHBI u
AHAIIM3UPOBATH IMOJYYCHHBIE PE3yNbTaThl C YYETOM 3aJaHHOM MOTPEIIHOCTH
pe3yJIbTaTOB U3MEPEHUI;

MIpOBEICHUE HECJIOKHBIX IKCIIEPUMEHTATBHBIX UCCJICIOBAHMUI;
CaMOCTOSITEITbHO COOMPATh AIKCIIEPUMEHTATBHYIO YCTAaHOBKY W IPOBOIUTH
WCCIIEIOBaHNE TIO0 HWHCTPYKIMH, MPEJCTABIATH IMOTYYCHHBIE 3aBHCHMOCTH
(bu3MyYecKrUX BETUYHMH B BUAE TAaOMUI U TpadUKOB, YUUTHIBATH MOTPEUIHOCTH,
ACJIaTh BbIBOJLI 110 PE3YyJIbTaTaM UCCICOOBAHUA

[TonnMaHne XapaKTepHBIX CBOMCTB (PHU3WUYECKMX MOJenei (MaTepuaibHast
TOYKa, a0COTIOTHO TBEPIOE TEIO, MOJETH CTPOCHHS Ta30B, XUAKOCTEH W
TBEPABIX TeJ, IUIAHETapHas MOJENb aroMa, HYKJIOHHAs MOJEIb aTOMHOTO
A1Ipa) U YMEHUE IPUMEHATH UX JJIs1 00bACHEHHSI (PU3UYECKUX IPOIIECCOB

YMeHue o0bACHATh (prU3HUYEecKHe MPOIECChl M CBOMCTBA TEJ, B TOM YHCJE U B
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10

KOHTEKCTE CUTYyalHi MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa, B YaCTHOCTH,
BBISIBJISITH IIPUUMHHO-CJIEICTBEHHBIE CBSI3U U CTPOUTH OOBSICHEHHE C OMOpPOM
Ha W3YyYCHHBIC CBOHCTBA (U3WYCCKUX SBICHUN, (U3MUYECKUE 3aKOHBI,
3aKOHOMEPHOCTHU U MOJIEIIN

YMeHue pemath pacuéTHble 3amaun (Ha 0a3e 2 — 3 ypaBHEHMI), UCIIONIB3Ys
3aKOHBI M (HOPMYJIbI, CBA3BIBAIONIME (U3UUYECKHE BEIHMYMHBI, B YaCTHOCTH,
3aMMchiBaTh KpPaTKOE YCJIOBHME 3a/1ayd, BBISIBISITH HEIOCTAIOIINE JaHHBIC,
BBIOMPATH 3aKOHBI M (POPMYITBI, HEOOXOIUMBIE TS €€ PELICHHUs, NCIIOJIb30BaTh
CIPaBOYHbIC JaHHbIE, MPOBOAUTH PACUEThl U OLIEHUBATH PEATUCTUYHOCTD
MOJyYEHHOTO 3HAaYeHHs (U3NYECKOH BEIUYMHBI, YMEHHE ONpEACIATH
pa3MepHOCTh (U3UYECKOM BETMYMHBI, TOJTYYCHHON IPU PELICHUH 331a4U

YMeHHe XapakTepru3oBaTb NPUHIMUIBI JIEUCTBUS TEXHUYECKUX YCTPOUCTB, B
TOM 4Hciae OBITOBBIX NPUOOPOB, U MPOMBIIUICHHBIX TEXHOJOTHYECKUX
MPOIIECCOB 10 UX OMHCAHHUIO, MCIIONB3YsI 3HAHUSA O CBOMCTBAX (PM3UYECKUX
SBJICHUH 1 HEOOX0JUMble (pU3HUECKUE 3aKOHOMEPHOCTH

YMeHue HUCHOib30BaTh 3HAHUSA O (PU3MUECKUX SIBJICHUAX B IOBCEIHEBHOI
KU3HH Uit oOecriedeHus O€30MacHOCTH MpH OOpameHuH ¢ OBITOBBIMH
npubopaMH M TEXHUYECKUMHU YCTPOHCTBAMH, COXPAHCHHS 3JI0POBbSI H
COOJIFOJICHUSI HOPM SKOJIOTUYECKOTO TIOBEACHUS B OKPYXKAIOLIEH cpene;
MOHUMaHKE HEOOXOJAWMOCTH TNPUMCHCHHUS JIOCTHXKCHHUA (UMK |
TEXHOJIOTUH [T PAllMOHAIBHOTO MPHPOIOTIOIE30BAHHS

11

OnsIT noucka, NpeodpazoBaHus U MpeICTaBICHUS HHPOpMAIMKU PU3NYECKOTO
CONlep’KaHusl C  HCIOJNb30BaHHUEM  HMH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI; YMEHHE OIICHWBATh JIOCTOBEPHOCTH MOJYyUYEHHOW HH(pOpMAIU
Ha OCHOBE HMMEIOLIMXCS 3HAHUN M JOMOJHUTENIbHBIX MCTOYHUKOB; YMEHHE
WCIIONBh30BaTh TIPU BBIMOJTHEHUH YYEOHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTepaTypy (QU3NYECKOTO COAEpKAHHS, CIPABOUYHBIE MaTepHabl, PECYpPCHI
cetu HMHTepHer; BrageHue 0a30BBIMH  HaBBIKAMU  MPeoOpa3oBaHUS
nH(pOpMalUd U3 OJHOW 3HAKOBOW CHCTEMBI B JIPYT'YI0; YMEHHE CO37aBaTh
coOCTBEHHBIC TMCHMEHHBIE M YCTHBIE COOOIICHHUSI HA OCHOBE MH(OpMAIUU U3
HECKOJIBKUX UCTOYHHKOB

HEPEYEHD 3JIEMEHTOB COAEPKAHUSA, IPOBEPAEMBIX HA OI'D ITIO ®U3UKE

Kox IIpoBepsiemblii 3JIeMEHT CO/IePKAHUS
1 MEXAHWYECKUE ABJIEHUA
11 Mexanndeckoe nBuxeHue. MarepuanpHasg Touka. Crucrema orcuéra. OTHOCUTENIBHOCTh
JIBUKECHUS
PaBHOMepHOE W HepaBHOMepHOoe nBmkeHHE. CpenHss ckopocTh. Dopmyna i
1.2 BBIUMCICHHUS CpeHEH CKOpocTH: V = S/t
PaBHOMEpHOE NpsAMOIMHENHOE IBUKEHUE. 3aBUCUMOCTh KOOPJAUHATHI TENAa OT BPEMEHU B
CJIy4ae paBHOMEPHOTO MPSIMOJMHENHOTO JBUKCHHUS:
1.3 (1) =x,+vt
I'paduku 3aBUCUMOCTH OT BPEMEHH JISi MPOCKIMH CKOPOCTH, NMPOEKLUUHU MepEMEIICHHS,
IIyTH, KOOPAWHATHI IPU PABHOMEPHOM NPSAMOJIMHEWHOM JABH)KCHUN
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3aBUCHUMOCTh ~ KOOpJAMHAThl Te€la OT BPEMEHUM B Cllydya€ paBHOYCKOPEHHOI'O
HPSAMOJIMHEHHOTO IBUKEHUS:

-Sx':r} = 'lf,;: * f_ax *

(]

@opMyabl 11 MPOEKIMH IEPEMEIICHUs, MPOEKIUN CKOPOCTH M IPOEKLHH YCKOPEHUs
IIPU PAaBHOYCKOPEHHOM NPSIMOJMHEUHOM JBUKEHUU:

2
f
1.4 .sx(a‘)=v‘]x-a‘+ax-3.
U_\'(f) =Up, +a, £,
a.(r)=caonst,
UIIL - le~ =2£1_T.S'x
['paduku 3aBUCUMOCTH OT BPEMEHHU [UIsl MPOCKLUUU YCKOPEHHS, MPOEKIUU CKOPOCTH,
MPOCKIIMK TIEPEMEICHHs, KOOPAMHATHI TIPH PABHOYCKOPEHHOM  MPSIMOJIUHEHHOM
JIBUKCHUH
CBobonnoe nagenue. opMyIibl, OMUCHIBAIOLINE CBOOOIHOE MaIEHUE Tela M0 BEPTUKAIIN
15 (IBMKEHWE Tella BHHW3 WM BBEPX OTHOCHTEIBHO TOBEpXHOCTH 3emun). [ 'paduku
3aBUCHUMOCTH OT BPEMEHHU JJIsl POCKIIMH YCKOPEHHS, TPOEKIIMU CKOPOCTU U KOOPAUHATHI
IpU CBOOOTHOM MAJI€HUU TeJa [0 BEPTUKAIN
CxopocTh paBHOMEPHOTO JBMKEHHUS TeJIa 10 OKpyXHOCTH. HarpaBienue ckopocT.
®opmyna A7l BBIYUCICHUS CKOPOCTH Yepe3 Panyc OKPY>KHOCTH U TIEPUOJI OOpaIIeHHUS:
L= 2R
T
HenTpoctpemurenbHoe yckopeHue. HampaBieHue LEHTPOCTPEMHUTEIBLHOTO YCKOPEHMS.
dopmyna A7si BBIYUCICHUS YCKOPEHUS:
2
1.6 q. = v
" R
dopmyna, CBSI3bIBAIONIAS IEPUO]] M YACTOTY OOpaICHHUS:
v = 1
T
Macca. [1notHocts BemectBa. @opmyra At BHIYUCICHUS TJIOTHOCTH:
_m
1.7 V
1.8 Cwita — BekTopHas ¢uzudeckas BennunHa. CI0KeHHe CHIT
1.9 SABnenue unepryu. [lepsoiii 3axkoH HetoToHa
Bropoii 3akon HerotoHa:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOPA YCKOPEHUS TEJIa U BEKTOPA CUJIbI, IEHCTBYIOIIEH Ha TEIO
1.11 BzaumopgeiictBue Ten. Tperunii 3akoH HeloToHa:
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Fry=-F,

1.12

TpCHI/Ie IMOKOA U TPCHUC CKOJILKCHHA. d)opMyna AJI1 BBIYUCIICHUA MOAYJIA CHJIbI TPCHUSA
CKOJIBXXCHHA.

FTp:p-N

1.13

1.14

Hedopmarus Tena. Ynopyrue u Heynpyrue nedopmanuu. 3aKoH ynpyroi aedopmanuu
(3akoH ['yka):

F=Ik-Al

BCCMI/IpHOG TATOTEHHE. 3aKOH BCEMHPHOI'O TATOTCHUA:

my -1,
F=G.—L1_2

R
Cuna Tsoxectd. Y ckopeHre cBOOOIHOTO MaIeHusl.

®opmyna 175 BBIYMCIEHUS CUJIbI TSHKECTH BOIM3H OBepXHOCTH 3emun: F = mg.
JBuxenne muaner Bokpyr Connna. IlepBas kocMumyeckass ckopocTs. HeBecomocTs u
neperpy3Ku

1.15

1.16

Nmnynbe Tena — BekTopHas pu3nyeckas BeIUUMHA.
=mo

I/IMHYJ'IBC cucTeMsbl Tel. I3MeHeHne HUMITYyJIbCA. I/IMHy.]'ILC CHJIBI
3aKkoH COXpPAaHCHUSA UMITYJIbCa JJI 3aMKHyTOfI CHUCTCMBI TCII:

D=1+, U, =const

PeaxTtuBHOE NBUXKEHHUE

1.17

1.18

Mexannueckasi pabota. @opmyria it BEIYUCICHUS paOOThI CUJTBI:
A=Fsoosu
Mexanuyeckasi MOITHOCTb:

4
r

N=

Kunetnueckas u MOTCHIHAJIbHAsA SHCPIHU. d)opMyna JIs1 BBIYHUCJICHUS KUHETHYECKOU
SHEPTUu:

2
Teopema o0 kuHETHYECKOI dHEprun. Popmysia [Jisl BBIYUCICHHS MOTEHIIMAIBbHOW YHEPTUHI
TCJ1a, IOAHATOI'O
HaJa 3eMIIEN:

E,= mgh
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Mexanandeckas OHEPIu-i:

E=E;. +E »
1.19 .
3aKkoH coxpaHeHHs MexaHudeckod »sHepruu. Dopmyna s 3aKOHA COXPAaHEHUs
MEXaHUYECKOM HEpPruu B OTCYTCTBUE cuil TpeHus: E = const.
[TpeBpareHrie MexaHMUYECKON YHEPTUU MTPH HAJTMUUU CHIIBI TPEHUSI.
[TpocThie MexaHU3MBI. «30JI0TOE MPABUII0» MEXAHUKH.
Poruar. Moment cuisr:M - FI.
YcnoBue paBHOBECHUS pblyara:
M +M, +..=0
1.20 . .
[TonBukHbIN 1 HenoABWKHBIN 0s10ku. KII/] mpocThIX MexaHU3MOB,
n= A‘]IME:&H&H
A—aarpaqe:ﬂ:ﬂaﬂ
[laBiienue TBEpIOTO TENA.
dopmyna a7sl BBIYUCICHUS TaBJICHHs TBEPAOTO Tea:
p= F
5
121 JaBnenue raza. ATMocdepHoe TaBieHue.
' ['unpocraTdeckoe AaBleHUE BHYTPH KUIKOCTH.
®dopmyna sl BEIYUCIICHUS TaBICHHUS BHYTPU KHUJIKOCTH:
P=Pgh+Pmy,
1.22  3akon [lackans. ['mapaBimueckuii mpece
3akon Apxumena. @opmMyia s ONpeaeieHNs BBITAIKUBAIOINIEH CUJIBI, EHCTBYIONIEH Ha
TEJO, OTPYKEHHOE B KUIKOCTH HITH T'a3:
1.23 —
Fag =PEV
Ycnosue iaBanus Tena. [[naBanue cy1oB U BO3AyXOIIaBaHHE
Mexannueckue KoyiebaHWS. AMIUIMTYAa, TEpUOA W yacTora Konebanwii. dopmyrna,
CBSI3BIBAIOIAS YACTOTY U TIEPUOJT KOJIeOaHUH:
1.24
v — 1
T
195 MaremaTrueckuil ¥ Ipy>KMHHBIN MasTHUKU. [IpeBpalienre sHeprun npu KoyiedaTeTbHOM
' JIBIKEHUH
1.26 3aryxaromme kosieOanus. BeiHyxneHHbIe Koaebanus. Pesonanc
Mexannueckue BOJHBL [IpomoibHBIE W TONIEPEYHbIC BOJHBL J[JTMHA BOJHBI U CKOPOCTH
197 pacnpocTpaHeHus BOJIHBI:
' h=v-T
198 3Byk. [')pomMKkocTh 1 BbIcOTa 3ByKa. OTpa)keHHe 3ByKOBOW BOJIHBI HA TPAHUIIE JIBYX CpE[l.

NHudpa3Byk u yabpTpasByk
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1.29

Ipaxmuueckue pabomul

W3mepenune cpeaHei IUIOTHOCTH BEIIECTBA; apXHUMEIOBON CHIIBI; JKECTKOCTH IMPYXKHHBI,
KO3 PHLIMEHTa TPEHUs] CKOJIbXKEHUS; PadOThl CHIIBI TPEHHS, CHIIBI YIIPYTOCTH; CpEIHEH
CKOPOCTH JBI)KCHHs OpyCKa [0 HAaKJIOHHOM IUIOCKOCTH; YCKOpPEHHsS Opycka Ipu
JIBM)KCHUH 10 HAKJIOHHOM IJIOCKOCTH; YacTOThI M TIEpHO/Ia KOJIeOaHUH MaTeMaTHu4ecKOro
MasiTHHKA;, 4YaCTOThl M IEPHOAa KOJCOaHU NPYKUHHOIO MAasATHHKA, MOMEHTA CHJIBI,
JEHCTBYIOIIET0 Ha pbIYar; padOThl CUJIBI YIIPYTOCTH HPU MOIBEME Ipy3a € MOMOIIBIO
HETOABIKHOTO 0JI0Ka; pabOThl CHJIBI YIPYIrOCTH IPU IMOIBEME Ipy3a C IOMOIIBIO
IIOBIKHOTO OJIOKA.

HccnenoBanre 3aBUCHMOCTH apXMMEI0BOM CHITBI OT 00bEMa MOrpy:KEHHON YacTH Tejaa U
OT IINIOTHOCTH XUJAKOCTH, HE3aBUCUMOCTH BLITaJIKPIBaIOH.[eﬁ CHJIBI OT MACChI TCja, CUJIbI
TPEHHUS CKOJILXKEHHS OT CHJIBI HOPMAJbHOIO JaBICHHS M OT POJA IOBEPXHOCTH; CHIIBI
YIIPYTOCTH, BOSHHUKAIOIIEH B MPYXXHHE, OT CTENECHH JAe(OpMaIMK MPYXKHUHBI; YCKOPEHUS
Opycka OT yrila HakJIOHa HANpaBIsIOIIEH; mepuoaa (YacToThl) KOJeOAHH HUTSIHOTO
MassiTHHUKA OT JJINHBbI HUTH, HepI/IOZ[a KOHe6aHHﬁ HPY)KI/IHHOFO MasjdTHHUKA OT MaCChl rpy3a nu
KECTKOCTH TPYKHHBI, HCCICIOBAHUE HE3aBUCUMOCTH IEpHOAa KOJICOAHHUN HHUTSIHOTO
MasTHHKA OT Macchl Ipy3a. [IpoBepka yciioBUs paBHOBECHSI pbl4ara

1.30

Qusuueckue s6leHUs 6 Npupooe. TIPUMEPHI IBWKEHHUS C Pa3IUYHBIMH CKOPOCTSIMU B
’)KUBOUM M HEXHUBOM MPHUPOJIE, NEUCTBUE CHIIbI TPEHUSI B MPUPOJIC U TEXHUKE, MPUIUBBI U
OTJIMBBI, JABWXKEHHE IUIaHeT COJIHEYHOM CHCTEMbl, PEAKTUBHOE JIBUKEHHUE KUBBIX
OpPTaHW3MOB, pPhIYard B TEJIC YEJIOBEKA, BIMSHHUE aTMOC(EPHOro ITABICHHUS HA YKUBOU
OpraHW3M, I[JIJaBaHUE pPbIO, BOCHPHUATHE 3BYKOB IKUBOTHBIMH, 3EMIIETPSICEHUE,
CECMUYECKHUE BOJIHBI, I[yHAMH, DXO

1.31

Texnuueckue ycmpoiicmea. CIUAOMETP, TATUUKU TOJ0XKEHUS, PACCTOSIHUA U YCKOPEHHUS,
JUHAMOMETp, NOJIIMIHUKHN, PAKeTbl, pblUar, MOJBI)KHBIA M HENOJBIKHBIN OJIOKH,
HAKJIOHHAs IIJIOCKOCTh, IIPOCTbIE MEXaHM3Mbl B OBITY, COOOLIAIOIINECS COCY/IbI,
YCTPOMCTBO BOAONPOBOJIA, THIAPABIMUYECKUI Mpecc, MaHOMETp, OapoMeTp, BBICOTOMED,
MOPUIHEBOW HACOC, apEOMETP, 3X0JIOT, UCIIOJIb30BaHUE YIbTPa3ByKa B ObITY U TEXHUKE

TEIJIOBBIE ABJIEHUA

2.1

OCHOBHbBIE TOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKOW TEOpUU CTPOEHUS BELIECTBa.
Mozenu TBEPAOTo, )KUAKOTO U Ta3000pa3HOro cocTosAHUH BemecTBa. Kpucraminueckue u
amop¢HbIe Tena

2.2

2.3
2.4

JBmxenne yactul BemecTBa. CBS3b CKOPOCTH IBHXKEHHUS YaCTHI[ C TEMIIEPATypOM.
BpoyHoBckoe nBuxenue, tuppy3us

CMauuBaHue ¥ KalWUISIPHBIE SIBICHUS
TennoBoe paclIMpeHNE U CKaTUE

2.5

TermoBoe paBHOBECHE

2.6
2.7

2.8

Buytpennsis sHeprusi. Pabora u Temsonepenaya Kak CrocoObl M3MEHEHUs BHYTPEHHEH
SHEPIrUU

Bungsr TCILIONCpCAavIn: TCILJIOMPOBOIHOCT, KOHBCKIIUA, U3JTYUCHUC
Har PCBAHUC U OXJIAKACHUC TCII. KoanuecTBO TEIIOTHI. YV nenpHas TEII0EMKOCTD:

O=cm(t,—1)

2.9

3aKOH COXpaHEeHMsI SHEPTUU B TEIUIOBBIX Mpolieccax. Y paBHEHUE TEIIOBOro OanaHca:

O +0, +..=0
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Hcnapenne u xonaeHcanus. M3MeHeHMe BHYTPEHHEN 3HEPIUU B IPOLECCE UCHIAPEHUS U

2.10 kompgencanuu. Kunenue sxuakoctu. Y aenpHas TemioTa napoodpaszosanus: L = Q/m

2.11 BrnaXHOCTb BO3AyXa
[InaBneHue u Kpucraumsanusa. V3MeHeHWe BHYTpPEHHEH SHEpPruMl IpHU IUIABJICHUU H
KpUCTAJUTM3ALMHU. Y JIeNIbHAs TeTUIOTa TUIaBJICHHUS:

2.12 }L—Q

m

213 BHyTpeHHsIst SHEpIrHst CrOpaHus TOIUIMBA. Y Je/bHAas TEIUIOTa CropaHus Toriusa: = Q/m

2.14  Tlpunanumns! padotsl TemioBbix asurateneii. KI1/] remnoBoro quraresns
Ipaxmuueckue pabomul
W3mepenue yaenbHON TeMmI0€MKOCTH METAIIMYECKOrO UIMHIIPA; KOIUYECTBA TEIUIOTHI,
MOJTyYEHHOTO BOJIOM KOMHATHOW TeMIepaTrypbl (UKCHUPOBAHHOH MAacChl, B KOTOPYIO

o q5 | OMYUICH HarpeThli UJIUHIP; KOJIHYECTBa UTCHJ'IOTLI, OTJAHHOTO Hal"peTBIMU AJTUHIPOM,
MOCJIE OIYCKaHMsI €r0 B BOAY KOMHATHOW TEMIIEPATypbl; OTHOCHTEIBHOW BIIAXKHOCTH
BO3/yXa; yJIeJIbHOW TEIUIOTHI IUIaBIeHUS Jbja. MccrienoBanre u3MeHEHHs TeMIepaTyphbl
BOJIbI TIPU PA3JIMYHBIX YCIOBHUSAX; SIBJICHHUS TEIJIOOOMEHA MPU CMEIIMBAHUU XOJIOTHOU U
ropsiuei BOJbIL; MpoIecca UCHapeHusi
Qu3suueckue s61eHUs 8 npupode. TIOBEPXHOCTHOE HATHXKEHUE W KAMWULSIPHBIC SBICHUS B

2.16  mpupone, KpUCTaUIBI B Tpupoae, n3nydenne CoiHIa, 3aMep3aHnue BOAOEMOB, MOPCKHE
Opu3bl; 00pa3oBaHKe POCHI, TYMaHa, WHes, CHera
Texnuueckue ycmpoticmeéa: KanWUIAPbl, TPUMEPHl HCMIOJIb30BAHUS  KPHUCTAJLJIOB,

2.17 | KWJIKOCTHBIA TEPMOMETP, JATYUK TEMIICPATyphl, TEPMOC, CHUCTEMa OTOILICHHUS JIOMOB,
TUTPOMETPBI, ICUXPOMETP, NapoBas TypOMHA, TBUTATENh BHYTPEHHETO CTOPaHUs

3 DJIEKTPOMAT'HUTHBIE SIBJIEHU S

3.1 DnekTpusanus Ten. [[Ba Buia 31eKTpUIECKUX 3apsioB

3.2 B3aumoneiicTBue 3apspkeHHbIX Tell. 3akoH Kynona

3.3 3aKOH COXpaHECHHSI YJICKTPHUIECKOTO 3apsiia

34 OnekTpuueckoe moje. Hampsxk€HHOCTh AekTpudeckoro moiis. [IpuHIun cymneprno3uium
ANEKTPUUECKUX MOJIeH (Ha KAUeCTBEHHOM YPOBHE)

35 Hocurenu snextpuyeckux 3apsanoB. [leficTBUE 3JIE€KTpUUECKOTO TMOJISI HA 3IEKTPUUYECKUE
3apsnbl. [IpOBOAHUKY U JUIICKTPUKH
[TocTostHHbI 3nekTpuyeckuid TOK. JledicTBusA »snekTpudeckoro Toka. Cuina Toka.
Hanpsixenue.

3.6 I=qg/t,U=A/q
DIIEKTPUUYECKOE COMPOTUBIICHUE. Y ACIBHOE ANEKTPUUECKOE COMTPOTUBIICHHE:

3.7 R =pl/S

38 3akon Oma ais yuactka anektpudeckoi nenu: | = U/R

3.9 [TocnenoBarenbHOE COCTUHEHHUE TPOBOTHUKOB:
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I, =1, U=U,+U,. R=R, +R,
Hapannenbﬂoe COCAUHCHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUA:

U=U;I=1+I;R=2.
2 2 -
CMenaHHbIe COSTUHEHHS IIPOBOTHUKOB
Pa6oTa u MmomHOCTH 251ekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akon Jxxoynsa — Jlenna:

311  Q=I"-R-t

312 OnbiT Dpcrena. MarHutHoOe Mojie MPSMOTo MPOBOJHUKA C TOKOM. JIMHUM MarHUTHOU
WHIYKIUU

3.13 | MaruurHoe 1oJje MOCTOSHHOro MarHuTa. B3anmonelicTBrie NOCTOSHHBIX MArHUTOB

3.14  JleiicTBME MarHUTHOTO TOJIS HA MTPOBOIHUK C TOKOM

3.15 | Ompitel ®apazes. SABienue rnnekrpoMaruuTHoU uaAykuuu. [Ipasuio Jlenna
Ilpaxmuueckue pabomol
H3mepeHune HIeKTPUUYECKOTO COMPOTUBIICHUS PE3UCTOPA; MOIIHOCTH AJIEKTPUYECKOTO
TOKa; pabOTHI IIEKTPUIECKOTO TOKA.
UccnenoBanue 3aBUCHUMOCTH CHJIBI TOKA, BO3HUKAIOIIETO B TMPOBOJHHUKE (PE3UCTOPHI,

3.16 | nammouka), OT HAmpsDKEHUs Ha KOHIAX MPOBOJHUKA; 3aBUCUMOCTU COMPOTHUBIICHUS OT
JUTMHBI IPOBOJIHMKA, TUIOIIAIA €T0 MOMEPEYHOT0 CEUCHUS U YACIBHOTO COMTPOTUBIICHHS.
[IpoBepka mnpaBwia JUisi SJIEKTPUUYECKOTO HAMPSKEHUST TPH  TOCJIEI0BATEIbHOM
COCIMHEHUH MPOBOJHUKOB; MPABUJIA JIsI CHJIBI AJIEKTPUYECKOTO TOKA MPH MapajlieIbHOM
COETMHEHUH MPOBOIHUKOB (PE3UCTOPHI U TaMIIOYKa)
Qusuueckue a61eHUs 8 NPpUpode. DICKTPUIECKUE SBIICHUS] B aTMoc(depe, IIEKTPUIECTBO

3.17 | KUBBIX OPraHU3MOB, MarHUTHOE TOJIe 3eMJIH, Jpeid MOJIIOCOB, POIb MAarHUTHOTO IMOJS
JUTS )KM3HU Ha 3emiie, TIOJIIPHOE CUSTHUE
Texnuueckue ycmpoticmea: SIAEKTPOCKON, aMIIEPMETP, BOJBTMETP, PEOCTaT, CUETUHK

318 DIIGKTPUYECKOM  DHEPruu,  DIEKTPOOCBETHTENbHBIE  MPHOOPHI,  HarpeBaTeIbHBIC
AJEKTPONpUOOpPsl  (IPUMEPHI), DIEKTPUUECKHE TPEAOXPAHUTENN, OJICKTPOMArHHUT,
AJIEKTPOJIBUTaTEIh MOCTOSHHOTO TOKA, TEHEPATOP MOCTOSTHHOTO TOKA

3.19 | DnextpomarHuTHBIE BONMHBEL [lIkana 3MeKTpOMarHUTHBIX BOJH

3.20 | Jlyuemas mojenb cBeta. [IpsMonrHEHOE pacipoCTpaHEeHHE CBETa

3.21  3akoH oTpaxkeHus cpera. [Imockoe 3epkaio

3.22  TlpemomieHne cBeTa. 3aKOH MPEIOMIICHHSI CBETa

3.23 | lucmepcus cBeTa

324 Jlunza. Xox mydeit B muH3e. oKycHOE paccTossHUE JTUH3BL. OnTryeckas cuia JUH3bL: D =
1/F

3.25 I'ma3 kak ontuyeckas cuctema. Onrudeckue mpudopbl
Ipaxmuyeckue pabomul

3.26 WN3mepenne ONTHYECKOM CHJIBI  cOOMparome JMH3bI, (OKYCHOTO  PACCTOSHHS

coOuparonie JTMH3HI (110 CBOMCTBY paBEHCTBA Pa3MepoB MpeaMeTa U H300pakeH s, Koraa
IpeaMeT PacloJIokKeH B JBOWHOM (hoKyce), moKa3aTelsl MPEIOMIICHHSI CTEKIIA.
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HccnenoBanue cBOWCTBAa U300paXKeHHMs, MMOJYICHHOTO C MMOMOIIBI0 COOUPAOIICH JTHH3HI,
U3MEHEHUs (OKYCHOTO pAcCTOSHUS JBYX CIIO)KEHHBIX JIMH3; 3aBHCHUMOCTH YTIJia
MIPEJIOMJIEHUSI CBETOBOTO JIy4ya OT YIJIa MaJICHUs Ha TPAHUIIE «BO3/IYX — CTEKIIO»

Dusuueckue s61eHU 8 npupode.‘ 3aTMCHUA COJIHI_Ia u .HYHBI, OBE€Ta TCJI, OIITHUYCCKUC

3.27
SBJICHHS B aTMocdepe (1BeT HeOa, pedpakiys, paayra, MUPax)
3.28 | Texnuuecxue ycmpoticmea. O4KH, IIEPUCKOT, (poToaIapar, ONTHIECKUE CBETOBOJIBI
4 KBAHTOBLBLIE SIBJIEHUA
4.1 PagunoaktuBHOCTE. Anb(a-, 6era-, ramma-u3nydeHus. Peakiun anbpda-u OeTa-pacnana
4.2 OmnsiThl Pesepdopaa no paccesnuto anbha-uactui. [lnanerapuas Moenp aToma
4.3 CocraB aTomHoOro siapa. M30Torms!
4.4 [Iepuon nmonypacnana aTOMHBIX SAEp
45  Slnepuble peakiyu. 3aKOHBI COXPAHCHHUS 3apsIIOBOIO M MACCOBOTO YHCEI
Qusuueckue s6leHUs 8 Npupooe: €CTECTBEHHBIM PaJMOAKTHBHBIN (OH, KOCMHYECKUE
4.6  myuw, paJMOAKTHBHOE H3JIyud€HHE NPHUPOIHBIX MHHEPAJOB, ICHCTBUE pPATHOAKTUBHBIX
U3JTYYCHUH HAa OPraHU3M YeJIOBEKa
47 Texnuueckue ycmpoticmea: CHEKTPOCKOI, WHAMBUIYAIBHBIH — JTO3UMETP, Kamepa

BI/IJ'IBCOHa, AACPHAA SHEPICTUKA
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YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA
DJIeKTPOHHBIN YUeOHUK :

N.M. Ilepoimikun, A.W. UBaHoB. «®u3nkay, 0a30BbIid YPOBEHbD.

Jonyuieno MunuctepctBom npocsenieHus: Poccuiickoit denepanuu. 3-e uzanue,
nepepaboranHoe.MockBa «IIpocBemieHue».

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA
CoBpeMeHHbIN YUUTENbCKUN ITOpTal

bubnuorexa marepuanos mis yaureneir or OO0 «MHboypox»
O06pa3oBarenbHas corpanbHas ceTh nsportal.ru

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubnnoreka nudposoro odpazosarensHoro kourenra (LIOK)

http://www.prosv.ru - caiit uzaarensctba «IIpocBemnieHue»

http://school-collection.edu.ru - Equnas kosuiekius 1udpoBeix 00pa3oBaTeIbHBIX PECYPCOB
http://wwweffects.rul'azera «®uzuka» M3narensckoro noma «llepBoe ceHTIOPs»
http://www.phys.spbu.ru/libraryMup ¢dusuku: neMoHcTpanuu GU3NYECKUX IKCIIEPUMEHTOB
http://nuclphys.sinp.msu.ruOnumnuadws: no ¢usuxe Beepoccuiickast omuMIMaa MKOJILHHUKOB 10
¢busuke



