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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma no ¢u3mke Ha ypoBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs COCTABJIEHA HA OCHOBE
MOJIOKEHUH U TpeOOBaHUM K pe3ylbTaTaM OCBOEHUS Ha 0a30BOM YpPOBHE OCHOBHOM
oOpa3zoBarensHOM mporpaMmel, npeacraBieHHbx B PI'OC 000, a takke ¢ yuérom deaepanbHON
paboueii mporpamMmMbl Bocniutanusi U Konuenuuu npenoaasanus yue6Horo npeamera «Duznkay.

Coneprxanue nporpammbl 1o (HU3UKE HampaBiIeHO HAa (POPMUPOBAHUE €CTECTBEHHOHAYYHOU
IrPaMOTHOCTH OOy4aroluXcsli ¥ OpraHU3alMI0 M3y4eHHs (U3UKU Ha JIeATENIbHOCTHOW ocHOBe. B
nporpaMMme 1O (HU3UKE YUUTHIBAIOTCS BO3MOXKHOCTH Y4e€OHOTO TpeAMeTa B pealu3aluu
tpedoBanuit. ®I'OC OOO K IUTAHHPYEMBIM JIMYHOCTHBIM M METAlpeIMETHBIM pe3yJbTaTaM
00y4eHHs, a TAK)KEe MEXKIPEAMETHBIC CBA3H €CTECTBCHHOHAYYHBIX YY€OHBIX IMPEIMETOB HA YPOBHE
OCHOBHOT0 00111eT0 00pa3oBaHusl.

[Iporpamma mo ¢u3MKe yCTaHABIMBAET paclpeleleHue ydyeOHOro marepuaija o rojam
oOyueHusi (mo KiaccaM), TNpeuIaraeT MPUMEPHYI0 IOCIEI0BaTeIbHOCTh H3YUEHUS TeEM,
OCHOBAHHYIO Ha JIOTMKE Pa3BUTH MPEIMETHOTO COAEP)KaHUS M Y4ETE BO3PACTHBIX OCOOEHHOCTEH
00y4aromuxcs.

[Tporpamma o ¢usuke paspadboTaHa ¢ HEIbI0 OKA3aHUS METOAMYECKON MTOMOIIH YYUTEIO B
co3/1aHuU pabouel mpOrpaMMsl MO0 Y4eOHOMY MTPEIMETY.

dusnka SBISETCS CUCTEMOOOPA3YIOIIUM JUISI €CTECTBEHHOHAYYHBIX YUEOHBIX MPEIMETOB,
MOCKOJIbKY (PU3MYECKHE 3aKOHBI JIe)KaT B OCHOBE IMPOIIECCOB U SIBJICHMM, M3y4aeMbIX XHMHEH,
Oouosiorueii, acTpoHOMUeH H (HU3NUECKO Teorpadueii, BHOCUT BKJIAJI B €CTECTBEHHOHAYYHYIO
KapTUHY MHpa, MPeAOoCTaBiseT HauOojee sCHble 00pa3lbl MPUMEHEHHs HAy4yHOTO MeETojia
MIO3HAHUS, TO €CTh CIIOCO0A MOIY4YEHUS JOCTOBEPHBIX 3HAHUN O MHpE.

Opna W3 THaBHBIX 3a1a4 (pU3MUYecKoro oOpazoBaHUs B CTPYKType oOiiero oOpa3zoBaHUS
COCTOMT B (OPMHUPOBAHMM €CTECTBEHHOHAYYHOHM TPAMOTHOCTH M HHTEpeca K HayKe Yy
00y4aroIuxcs.

Wzyuenne ¢usnkun ©Ha 0a30BOM YpPOBHE MPENAINONiaraeT OBJAJACHUE CIETYIOIUMH
KOMIIETEHTHOCTSAMM, XapaKTEPU3YIOUIUMU €CTECTBEHHOHAYYHYIO TPAMOTHOCTb:

Hay4YHO OOBSCHSTH SIBIICHUS,
OLIEHHMBATh U TIOHKMAaTh OCOOEHHOCTH Hay4YHOTO HCCIIE0BAHNS;
MHTEPIPETUPOBATH IaHHBIE U UCIIOJIB30BaTh HAYUHbBIE 10KA3aTEIbCTBA JJIs TIOJyYEHUS BBIBOJIOB.

Henn wu3ydyeHus (U3MKKM Ha YpPOBHE OCHOBHOTO 0OIEro oOpa3oBaHUs ONpEIENICHbl B
Konnenuuun npenogaBanus yyeOHoro mnpenmera «®dusnka» B 00pa30BaTENIbHBIX OpPraHU3AIMIX
Poccuiickoit @enepanuu, peanu3ylOIIMX OCHOBHBIE 0O0II€00pa3oBaTeiIbHblE MPOTPaAMMBI,
yIBepkaEHHON pemenneM Komrernn MuHuncreperBa npocsemieHust Poccuiickoit ®denepannn
(mpotoko:n ot 3 gexadps 2019 r. Ne [IK4BH).

Hean n3yyenus pu3nKu:

MpUOOpEeTEeHNE UHTEPEca U CTPEMIICHUST 00YUaIOIUXCsl K HAYYHOMY M3Y4E€HUIO IPUPOAbI, Pa3BUTHE
UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE MPEICTABICHUN O HAyYHOM METOZAE MO3HAaHHUS M (OPMHPOBAHUE HCCIIEIOBATEIHCKOIO
OTHOIIECHHUS K OKPYXKAIOIIUM SIBIICHUSM;

(dbopMHpOBaHKHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa U3y4yeHHs OCHOB CTPOEHHS MaTepUu U
(byHIaMEeHTaIbHBIX 3aKOHOB (PH3HUKH;

(dbopMUpOBaHUE TMPEACTaBICHUN O poiau GU3MKU ISl Pa3BUTHS JAPYTUX €CTECTBEHHBIX HAayK,
TEXHHUKHU ¥ TEXHOJIOTHII;

pa3BUTHE TPEICTaBIEHUH O BO3MOXHBIX cepax Oyaymed MpodecCHOHANIBHOW NesTeTbHOCTH,
CBSI3aHHOM C (PU3MKOH, MOATOTOBKA K JIaIbHEHIIeMy 00yUEHHIO B 3TOM HalpaBJICHUH.

JlocTmkeHne HTHX LeJell mporpaMMbl IO (U3MKEe HAa YpPOBHE OCHOBHOIO OOILEro
o0pa3zoBaHMs 00ecreunBaeTCs PelIeHUEM CIIEAYIONINX 3a1aY:



npuoOpeTeHne 3HAaHUKW O JUCKPETHOM CTPOCHHUHU BEIIECTBA, O MEXAaHMYECKUX, TEIJIOBBIX,
QJICKTPUYCCKUX, MATHUTHBIX U KBAHTOBLIX SABJICHUSAX;

NpUOOpPETeHUE YMEHHUH OMNKChIBaTh M OOBSICHATH (PU3UYECKUE SIBICHUS C HCIOJIb30BAHHEM
MOJIYYCHHBIX 3HAHUH;

OCBOCHHE METOJIOB PCLICHHS MPOCTEHIINX PACUYETHBIX 3aa4 C HCIOJIb30BaHUEM (U3NICCKUX
MOJIeJICH, TBOPYECKUX U MPAKTUKOOPUEHTHPOBAHHBIX 337124,

pa3BUTHE YMEHUI HAOJIIOIaTh MPUPOHBIC SBJICHUS U BBITOJIHSITh OIBITHI, JJAOOpATOPHBIC paOOTHI U
OKCIICPUMCHTAJIbHBIC UCCIICAOBAHUA C UCITIOJIB30BAHUEM U3MCPUTCIIbHBIX HpI/I60pOB;

OCBOEHHE MPHUEMOB pabOThI ¢ HHPOpMAaIHel (PU3NIECKOTO COMEpKAHUS, BKIOUYask HHGOPMAITHIO O
COBPEMEHHBIX TOCTIKCHUAX (HU3UKH, aHATHU3 U KPUTHIECKOE OLICHUBAaHHE HH(OPMAIIHH;
3HAKOMCTBO €O cdepamu Tpo(eCCUOHATBHOW NEATEIbHOCTH, CBS3aHHBIMU C (QU3UKOH, U
COBPCMCHHBIMU TCXHOJIOTUSAMHA, OCHOBAHHBIMH HAa JOCTUKCHUAX (bPI3H‘I€CKOﬁ HAayKH.

Pabouass mporpamma dopmupyercs ¢ yderoMm padodeit mporpammbl BocnuTanuss MBOY
«Bunmnnckass COLL Ne2 ¢ pyccKkuM U KpIMCKOTaTapCKUM si3bIKaMH 00yueHust UM. MamyToBa A.A.»

®opmel yaera paboueii mporpaMMbl BOCIIUTAHHS

- VYcTaHOBIIEHHE JIOBEPUTENbHBIX OTHOUIEHWH MEXAy MeAaroroM M o0yyaroluMucs,
CTIIOCOOCTBYIOIIMX IMO3UTHBHOMY BOCHPHUATHIO OOydaromMMucs TpeOOBaHWN M MPOCHO ydUTEs,
NPUBJICUCHUIO HMX BHHUMaHMs K 0OCyKaZaeMoil Ha ypoke HHGOpMalMM, aKTUBU3ALMHM HX
IM03HABATEIILHOM JCITCIIHFHOCTH,

- [loOyxxneHue obOyuwaromuxcs coONogaTh Ha YpOKe OOIIEHpPUHSATBIE HOPMBI IMOBEJIEHMUS,
npaBuja OOMIEHWS CO CTapIIMMH M CBEPCTHUKAMH, TNPHHIUIB Y4eOHOW TUCHMIUIMHBI W
caMOOpraHu3aluHy;

-IIpuBnedyenrne BHMMaHUA OOy4arolMXCs K LEHHOCTHOMY acHEeKTy M3y4aeMbIX Ha YpOKax
SIBJICHU, OpraHu3alus ux paboTsl ¢ MOJy4aeMoil Ha ypoKe COlMaibHO 3HAUUMOM MH(OopMaruei —
WuunuupoBanue ee o0CyXIeHUS, BbICKa3bIBaHUSI 00Yy4YalOIIMMUCS CBOErO MHEHUS IO €€ IIOBOAY,
BbIPAOOTKH CBOET0 K HEl OTHOLIEHHUS;

-Vcnonb3oBaHMe BOCHUTATENBHBIX BO3MOXHOCTEH cojepxaHus y4eOHOro mpeaMera uepes
JEMOHCTpalMi0  OOydYaromMMCs  HPHUMEPOB  OTBETCTBEHHOI0, TIPaXJaHCKOTO  IOBEJEHHUS,
MIPOSIBJICHUS YEJIOBEKOIIO0MS U TOOPOCEPACUHOCTH, Yepe3 MO00pP COOTBETCTBYIOIIUX TEKCTOB JJIS
YTEHUs, 3a/1a4 JJIs PELIeHUs, TPOOJIEMHBIX CUTYAIUI U1 00CYX/I€HUS B KJIacce;

-[IpuMeHeHne HHTEpPaKTUBHBIX (GopM paboThl ¢ OOYYAIOUIMMUCS: HHTEUIEKTYallbHbIX,
CTUMYJIMPYIOIIMX I103HABATEIbHYIO MOTHBALMIO, IHUJAKTUYECKOTO TeaTpa, HIPOBBIX METOIUK,
JUCKYCCUH, KOTOpbIE JalOT BO3MOXKHOCTb OOy4aroUIMMcsi HNpPUOOPECTH OMBIT BEACHUS
KOHCTPYKTUBHOTO JTMAJIora; TPYNIOBOI paboThl, KOTOpasi yYUT CTPOUTH OTHOIIEHUS U IeHCTBOBATh
B KOMaH/Ie, CIOCOOCTBYET Pa3BUTHIO KPUTHUECKOTIO MBILIUICHHUS;

- BxirodueHne B ypoK HIPOBBIX NPOLENYP, KOTOPbIE IOMOTalT MOJAEPkKaTb MOTHBALUIO
oOyyaroluxcsi K IMOJYyYEHUIO0 3HAHWM, HaJaXUBAaHUIO B KJIACCE MEXJIMYHOCTHBIX OTHOIIEHUH,
MIOMOTAIOT YCTaHOBJIEHUIO 100poXkKenaTeaIbHON aTMOoc(epsl Ha YPOKE;

-Opranuszanus medcTBa MOTHBHPOBAaHHBIX M APYAMPOBAHHBIX OOydYaromIMXCS Hal
HEYCIEBAIOIIMMHU  OJHOKJIACCHHUKaMHM, B TOM 4YHCI€ C OCOObIMH  00pa30BaTEIbHBIMU
MOTPEOHOCTSAMH, JIAIOLIET0 OO0YyYarolmMMCSl COLMAJIbHO 3HAYMMBIN ONBIT COTPYJHUYECTBA U
B3aMMHOM OMOIIM KaK OCHOBBI JUISI OBJIJICHUS TTI00AIbHBIMUA KOMITETEHIUSIMU;

-lHuuuupoBaHrie W TMOAJIEP)KKA  UCCIENOBATENbCKOM  NEATENbHOCTH B dopMme
WHAWBUIYAIBHBIX W TPYIIOBBIX IPOEKTOB, YTO JA€T BO3MOXXHOCTH IPHOOPECTH HABBIKU
CaMOCTOSITENIFHOTO ~ PELICHUS] TEOPETHUYECKON MpoOsieMbl, Te€HEpUpPOBaHUA U  OGOPMIICHUS
COOCTBEHHBIX MJIEH, YBaKUTEIBHOTO OTHOIIEHHS K YYXHM HIEsM, MyOJIMYHOTO BBICTYIUICHUS,
apryMEHTHUPOBAHUS U OTCTAaUBaHUS CBOEH TOUKH 3PEHUS;

-PerynupoBanue noBeseHus o0yJaromuxcs;

-Peanuzanust BocnuTaTenbHBIX BO3MOKHOCTEH Pa3IMUHbIX BUOB JESTEIBHOCTH pEOCHKA;
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-IIpoexTupoBanue cUTyauuidi 1 COOBITHIA, pa3BUBAIOLINX SMOLMOHAIHHO-IIEHHOCTHYIO cdepy
pebeHka;

-PaszBute y  oOydarommxcss  MO3HABATENBHOM  aKTUBHOCTH, CAaMOCTOSITEIBHOCTH,
MHUIUATUBBI, TBOPUECKUX CIOCOOHOCTEH, (hopMHUpOBaHHE I'PaXAAHCKONH MO3UIMH, CIOCOOHOCTH K
TPYAy W KU3HU B YCIIOBUSX COBPEMEHHOTO MHUpa, (OPMHUPOBAHHE y OOYYAIOMIMXCS KYJIbTYPHI
3JI0pOBOT0 1 Oe30macHoro o0pas3a KU3HU;

-O01eHue ¢ 1eThMU, TPU3HAHUE UX JOCTOMHCTBA, TOHUMAHUE U IPUHATHUS UX

-MogenupoBanue cuTyalui s BbIOOpa MOCTyNKa 00y4arouIMUCS;

-Opranu3zanus Uit 00yJaromMXcsi CUTYaIii KOHTPOJIS M OLICHKH, CAMOOLIEHKH

-Bxirouenne cuctembl moomipeHusi y4eOHOI/colManbHOW YCINEUIHOCTH U MPOSBIICHUS
AKTUBHOM >KU3HEHHOU MO3UIINU 00yUJaIONuXCs,

-Opranuzanus ¢opM UHAUBUIYATLHOMN U IPYNIIOBOM pabOThI

- Onopa Ha [IEHHOCTHBIE OPUEHTUPHI O0yUAIOIIUXCS;

-Pemienne HeTunuyHBIX 337a4 0 GopMHUPOBaHUIO (HYHKIIMOHATIBHONU IPaMOTHOCTH;

-Opraam3anusi paboTel 00YJArOIIMXCS HAa YPOKE C COLMAIbHO 3HAYMMOHN WMH(pOpManueH, ee
o0cCy>KJIeHHEe, BHICKAa3bIBAHUE CBOETO MHEHUS 0 €€ TTOBOJTY, BEIPa0OTKa CBOETr0O K HEl OTHOILICHUS

-BkiitoueHre B ypOK HWIrPOBBIX MPOUEAYpP, MOIJACPKUBAOIIMX MOTHUBALMIO JIETEH K
dbopMupoBannio (GYHKIIMOHATBLHOW TPaMOTHOCTH: TMOUCKY M OCBOCHHUIO 3HAHW, HalaKHUBaHHUIO
MMO3UTUBHBIX MEKIMYHOCTHBIX OTHOIICHU B KOMMYHHKAIIUU, YCTAHOBJICHHUIO JOOPOKEIATEIIHLHOTO
B3aMMOJICHCTBUS JIJIs1 KOOTIEPALIUU B UTPE

-Opraau3anusi WHIUBUAYAIBHBIX W TPYIIOBBIX MPOEKTOB IS (hOPMHUPOBAHHS TPOCKTHOM
KyIbTYpbl Kak TIJIO0QTbHON KOMIETEHIMH B COCTaBe (YHKIIMOHAJIBHOW TIpamMOTHOCTH —
CaMOCTOSITEJIbHOE ~ KpEaTUBHOE  pelIeHHe MpodiieM U KU3HEHHO-NIPaKTUYECKUX  3ajad,
reHepupoBaHrue U OQOopMIIEHHE COOCTBEHHBIX WJIEH, YBaXKEHUE UY)KMX HJCH, ONBIT MyOJIUYHOTO
BBICTYIUICHUS] U KOMMYHUKAIIUU C ONMIIOHEHTAMH, apTyMEHTHPOBAHUSI M KPEaTUBHOTO OTCTAUBAHUS
CBOCH TOUKH 3pEHUs

Ha wsyuenwe ¢usuku (06a30BBI ypOBEHB) Ha ypOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
otBoauTcs 238 vacoB: B 7 kiacce — 68 dacoB (2 yaca B HezeN0), B 8 kiacce — 68 yacoB (2 4aca B
Heneno), B 9 kiacce — 102 yvaca (3 yaca B HefIeINi0).

[Ipennaraemslii B mporpamMme mo Gpu3MKe MepedeHb JTadOpaTOPHBIX PabOT U OMBITOB HOCHUT
pEKOMEH1aTeNbHBIN XapaKTep, YUUTENb JeJaeT BbIOOp MPOBeIeHNUs 1a0OpaTOPHBIX padOT U OIBITOB
¢ Y4€TOM MHAMBUAYAIBHBIX OCOOEHHOCTEH 00y4aronuxcs, CIUCKa YKCIEPUMEHTANbHBIX 3a/laHuH,
IpeiaraéMblx B paMKax OCHOBHOT'O TOCYJJapCTBEHHOT'O 3K3aMeHa 1o (pU3HKeE.
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Pazjnen 1. ®usuka u eé poJib B NO3HAHNH OKPY:KAIOIIEro MUpa.

®usuka — Hayka o mpupoae. SBineHus npuponbl. PuUMUEcKUe SBICHUS: MEXAHUYECKUE,
TEIJIOBBIC, AJICKTPUUYECKHE, MATHUTHBIC, CBETOBHIE, 3BYKOBBIC.

Ouznyeckue BenuuuHbl. HM3mepenue ¢Qusmuecknx BenuuyuH. dusmueckue npuOOPHL
ITorpemnocTs n3MepeHuii. MexayHapoiHas CHCTEMAa €IHHMII.

Kak ¢u3suka u 1pyrue ectecTBeHHbIE HAyKU W3Y4alOT Npupoay. EcrecTBeHHOHAYyYHBINH METO
MO3HAHMS: HAONIOZCHUE, TOCTAHOBKA HAYYHOTO BOIPOCA, BBIJIBHIKEHHE TUIIOTE3, SKCIEPUMEHT IO
MIPOBEpPKE TUIOTE3, OObsICHEHHE HabmonaeMoro spieHus. Onucanue (U3MUECKUX SIBICHUNA C
IIOMOILBIO MOJIEIIEH.

Jemoncmpayuu.

Mexanuyeckue, TEII0OBbIe, JIEKTPUUECKUE, MATHUTHBIC, CBETOBBIC SIBJICHUSI.

duznyeckue mpudOPHI U MPoIleIypa IPSIMbIX U3MEPEHU aHAIOTOBBIM U IIU(POBBIM IPUOOPOM.
Jlabopamopuvie pabomsl u onvimol.

Omnpenenenre 1EHBI AeNEHUs MIKAIbI H3MEPUTEIHHOTO MpHOopa.

N3mepenue paccTossHUN.

N3mepenne o0bEMa )KUIKOCTH B TBEPIOTO Tea.

Omnpenenenre pa3smMepoB MaJIbIX TEl.

N3mepenue temneparypsl Py NOMOILU KUAKOCTHOTO TEPMOMETPA U IaTUYMKA TEMIIEPATYPBI.

[IpoBenaeHue wuccienoBaHusl MO MPOBEPKE TUIOTE3bl: JAIBHOCTh MOJNETA IMAPUKA, IMYIIEHHOTO

TOPU30HTANILHO, TeM OO0JIbIIIEe, YeM OO0JIbIle BHICOTA MYCKA.

Pa3nea 2. IlepBoHayaibHble CBeleHHS O CTPOEHHMH BellecTBA.

CrpoeHue BeniecTBa: aTOMbl U MOJIEKYJIbI, X pa3Mepbl. ONBITHI, T0KA3bIBAIOIINE TUCKPETHOE
CTPOECHHE BELLECTBA.

JIBrkenne wyactul BeniecTBa. CBS3b CKOPOCTH JABWKEHUS YacTHL] C TEMIIEPATypOu.
bpoyHnoBckoe nBmwxkenue, auddys3us. BzammomeicTBHE UYACTUIl BEIIECTBA: NPUTSDKEHHE U
OTTAJIKUBaHUE.

ArperaTtHble  COCTOSIHUS ~ BEIIECTBA: CTPOEHHWE Ta30B, OJKUJAKOCTEM U TBEPIBIX
(KpucTaUIMYeCKuX) Tel. B3amMoOCBS3bp MEXIy CBOWCTBAMU BEIIECTB B Pa3HBIX arperaTHbIX
COCTOSIHMSIX U UX aTOMHOMOJIEKYJIIPHBIM CTpoeHueM. OCOOEHHOCTH arperaTHbIX COCTOSTHUN BOJIBI.

Hemoncmpayuu.

Hab6mronenne 6poyHOBCKOTO JBUYKEHUS.
Hab6monenue nuddysun.
HabGmnronenue siBnenHuii, 00bSICHIIONUXCS TPUTSHDKEHUEM WIIA OTTAIKUBAHUEM YaCTHI[ BEIIECTBA.

Jlabopamopuvie padomol u onvimul.

OreHka n1uaMeTpa aToMa METOJIOM PsiioB (C UCToJIb30BaHUEM (hoTorpaduii).
OnbIThI 1O HAOTIOICHHUIO TETIOBOTO PACIIMPEHHUSI Ta30B.
OMnBITHI 110 OOHAPYKEHUIO ICUCTBUS CUJT MOJIEKYJISIPHOTO TIPUTSKEHHS.

Paznen 3. /IBu:kenune u B3auMo/ieiicTBue TeJl.

Mexannyeckoe nBmkeHue. PaBHoMepHOEe u HepaBHOMepHOe NBIkeHne. CrkopocTs. CpenHsis
CKOPOCTb IPY HEPABHOMEPHOM JIBUKEHUU. Pacuér myTu U BpeMeHH JIBUKEHHUSL.

SlBnenne wuHepHuU. 3aKOH WHEpUMU. B3anMmoneicTBHE Tesl Kak NpUYMHA HW3MEHEHHUS
CKOpPOCTH JBIKEHHMsS Ten. Macca kak mepa uHepTHOCcTH Tena. IlnotHocTs BemiectBa. CBs3b
IJIOTHOCTHU € KOJIMYECTBOM MOJIEKYIT B €IUHUIE 00bEMa BELIECTBA.

Cuila Kak xapakTepUCTUKa B3auMojencTBus Ten. Cuiia ynpyrocTt U 3akoH ['yka. U3mepenue
CUJIBI C TIOMOIIIBIO TMHAMOMETpA. SIBIIEHUE TATOTEHUS U Ciia TsokecTd. CHila TSHKECTH Ha JAPYTHUxX
minaHetax. Bec Ttema. HeBecomocth. CriokeHue CHJI, HANpaBJIE€HHBIX MO OJHOW MPSIMOM.
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PaBHogelicTByromas cui. Cuiia TpeHusi. TpeHHe CKOJIBKEHUS U TpEeHUe MoKos. TpeHue B mpupoae
U TEXHUKE.
Jemoncmpayuu.
Habmroienne MexaHn4eckoro JBUKEHHS Teja.
N3mepenune ckopocTy NPSIMOIMHENHOTO ABHXKEHUS.
Habntoienue siBjeHUs] HHEPIIUHU.
Habnronenue u3MeHeHus! CKOPOCTH MTPU B3aUMOJICHCTBUM TEIl.
CpaBHeHME Macc 10 B3aUMOJICHCTBUIO TEJI.
CrnosxeHue cuil, HalpaBJIEHHbIX 110 OJHON IPSIMOH.

Jlabopamopuusie pabomot u onvimel.

Onpenenenre CKOPOCTH paBHOMEPHOT'O JIBUYKEHUS (IIapUKa B KUAKOCTHU, MOJAEIHU JIEKTPUUECKOIO
aBTOMOOWJIS U TaK Jajee).

Omnpenenenue cpeHel CKOPOCTH CKOJIBKEHHsI OpycKa WM HIapuKa 110 HAKIIOHHOM TIIOCKOCTH.
Omnpenenenre MmI0THOCTU TBEPAOTO TENA.

OmnBITH, IEMOHCTPUPYIOLINE 3aBHCUMOCTD pacTshKeHUs (nedopMarn) IpyKUHBI OT MPHIIOKEHHOM
CUJIBL.

OnbIThI, JEMOHCTPUPYIOIINE 3aBUCHMOCTb CUJIbI TPEHUSI CKOJIBKEHHUS OT Beca Tella U XapakTepa
CONPUKACAIOLINXCS TOBEPXHOCTEH.

Pa3nea 4. /laBiienune TBEPABIX TeJl, :KUAKOCTEH U I'a30B.

JaBnenue. CriocoObl yMEHBIICHUS U YBEJIWYEHUS NaBieHus. J[aBneHue rasza. 3aBUCUMOCTH
JaBJIeHUd ra3a oT o0béma, Temmeparypsl. [lepenaua naBieHus TBEPABIMU TeJlaMU, KUJIKOCTSIMHU U
razamu. 3akoH Ilackanma. I[lHeBmaTnmueckue MamuHbl. 3aBUCUMOCTb JABJIEHUS KUIAKOCTH OT
riyounsl. ['unpocrarndyeckuii napagokc. Coobmiaronuecs cocynbl. [ mapaBimueckiue MeXaHU3MBI.

Atmocdepa 3emnu u arMmocdepHoe naBieHue. [IpuuMHBI CyliecTBOBaHUS BO3YIIHOM
obomoukn 3emun. OmbiT Toppuuemmu. M3mepenue arMocepHOTO JaBICHHS. 3aBUCHMOCTH
aTMoc(hepHOro IaBlIeHUS OT BBICOTHI HaJ ypoBHEM Mops. [Ipubops! s usmepenus arMocpepHOro
JaBJICHUS.

JleiicTBHE JKUIKOCTH U Tra3a Ha MOTPYKEHHOE B HUX Tello. BriTanmkuparomas (apXuMeaoBa)
cwia. 3akoH Apxumena. [InaBanue ten. Bo3nyxomnnasanue.

Jemoncmpayuu.
3aBUCUMOCTb JaBJICHUS T'a3a OT TEMIIEPATYPHI.

Ilepenaya naBiaeHUS )KUIKOCTHIO U Ta30M.

Coobmaromuecst CoCybl.

I'mppaBnuueckuit mpecc.

[IposiBnenue aecTBus aTMOCHEpPHOTO JTABJICHHS.

3aBUCHUMOCTh BBITAJKUBAIOMIEH CUIBI OT 00bEMA NOrpY)KEHHOW 4YacTH Tela M IUIOTHOCTH
AKHUJKOCTH.

PaBeHCTBO BBITAJIKMBAIOLIEN CUIIBI BECY BBITECHEHHOM KUAKOCTH.

VYcnoBue mnnaBaHus TeN: IUIABaHME WJIM TOTPYKEHHWE Tel B 3aBUCUMOCTU OT COOTHOILEHUS
IUIOTHOCTEH TeJa U )KUJKOCTH.

Jlabopamopuvie pabomsl u onsimol.
HccnenoBanue 3aBUCUMOCTH Beca Tejla B Bojie 0T 00bEMa NOrpy>KEHHOHN B )KUAKOCThH YACTH Tela.
OrnpeneneHne BBITATKABAKOLIEH CUIIBI, AEMCTBYIOIIEH HA TEJIO, MOTPYKEHHOE B KUAKOCTb.
IIpoBepka HE3aBUCUMOCTH BBITAJIKMBAIOIIEH CHIIBI, JEHCTBYIOLIEN HA TEJIO B KUJIKOCTH, OT MaccChl
Tena.
OneIThI, IEMOHCTPUPYIOLIME 3aBUCUMOCTH BBITAIKMBAIOUIEH CHJIBI, JEHCTBYIOLIEH Ha TEIO B
KHUJKOCTHU, OT 00BEMA MOTPYKEHHOM B KUIAKOCTh YaCTU TeJa U OT IUIOTHOCTHU KHUJIKOCTH.
KoHcTpynpoBanue  apeomerpa  WIM  KOHCTPYMPOBAaHUE  JIOAKM M ONpEJEIEHHE €€
IrPy30I0ABbEMHOCTH.

Pa3nea 5. PaGora n MOIIHOCTD. JHEprus.
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Mexanuueckast pabota. MOITHOCTb.

[IpocTeie MexaHU3MBI: pbluar, OJOK, HAKJIOHHAs IUIOCKOCTh. [IpaBuiio paBHOBecHs phluara.
[TpumMeHeHne paBriIa paBHOBECHS pblyara K 0JI0Ky. «3o0Toe npaBuio» Mexanuku. KITJ[ mpocTeix
MexaHu3MoB. [IpocTbie MexaHU3MBbI B OBITY U TEXHHKE.

Mexanunueckas sHeprus. Kunernueckas v noreHunanbHas sHeprus. lIpeBpamenue ogHoro
BHJIa MEXAHUYECKON SHEPTUU B IpYyroi. 3aKOH COXPAaHEHHUSI SHEPTHUHU B MEXAHUKE.

Jemoncmpayuu.

[IpuMepsl POCTHIX MEXAHU3MOB.

Jlabopamopuvie pabomot u onvimel.

Omnpenenenre pabOThl CUJIBI TPEHUS MPU PABHOMEPHOM JABM)KEHUM Tejla 1O TOPU3OHTAIBHOMN
ITOBEPXHOCTHU.

HccnenoBanue ycnoBuil paBHOBECHS pblyara.

N3mepenne KII/] HakIOHHOM IIOCKOCTH.

N3yuenune 3aKoHa COXpaHEHUSI MEXaHUYECKON SHEPIUH.

8 KJIACC

Pa3pen 6. TerioBblie IBJICHUS.

OCHOBHBIE TIOJIOKEHUS MOJIEKYISIPHO-KUHETUYECKON TEOPUH CTPOCHHMs BelecTBa. Macca u
pa3Mepbl  atoMOB M MOJeKyd. OnbITel, NOATBEP)KIAIOLIME  OCHOBHBIE  IOJOXKEHUS
MOJICKYJIIPHOKMHETHYECKON TEOPHH.

Mopnenu TBEPAOro, KHUAKOTO U ra3000pa3HOro COCcTOSHUM BemiecTBa. Kpucramnuyeckue u
amopdusie Tena. OOBICHEHHE CBOMCTB ra3oB, KUJIKOCTEH M TBEPABIX TET HA OCHOBE IMOJIOKEHUMN
MOJIEKYJIIPHO-KUHETUYECKOW Teopud. C(CmauMBaHWEe W KalWUISIpHbIE sBJICHUS. TerioBoe
pacIIMpEeHHEe U CXKaTHUE.

Temneparypa. CBsi3b TemMmeparypbl CO CKOpPOCTbIO TEILUIOBOTO JIBUYKEHUSI YACTHII.
Buytpennsis sueprusi. CriocoObl M3MEHEHHSI BHYTPEHHEHW SHEPTHH: TEIUIONepeiada U COBEPILICHUE
paboTel. Buasl Teruionepenaun: TeIIONPOBOAHOCTh, KOHBEKIUS, U3Ty4YEeHHUE.

KonmuuecTBo TemmoTel. YenbHas TEIUIOEMKOCTh BEIIECTBA. TemIOOOMEH U TEIUIOBOE
paBHOBecHe. YpaBHeHHE TemioBoro Oananca. [lnmaBieHwe W OTBepAEBaHHME KPHUCTAJIMYECKUX
BEIIECTB. YAeNbHas Teryora IuiaBieHus. I[lapooOpazoBanne u KoHAeHcaus. VMcnapenwe.
Kunenue. VYnaenbHas Temnora mnapooOpa3oBaHHs. 3aBUCHMOCTh TEMIEpaTyphl KHUIIEHUS OT
aTMOC(EpHOTO TaBJICHHUS.

Brnaxxnocts Bo3ayxa.

DHeprus TOIMBa. Y IeiabHas TEMI0Ta CrOPaHUs.

[Mpunmuner  pabGotel  TemnoBbix apurateneid KIIJ[ TemmoBoro nBuratens. TemmoBsie
JIBUTATEIIN U 3aINATA OKPYKAIOIIEH CPEBI.

3aKOH COXpaHEHUs U NMPEBPAILCHHS SHEPTUU B TEIUIOBBIX IIPOLIECCAX.

Jemoncmpayuu.

Habmtoienne 6poyHOBCKOTO IBUYKEHUSI.

Ha6mronenue quddysun.

Habmtoienue sSBiIeHU CMaYMBaHUSI U KaMMJUISIPHBIX SBJICHHM.

HaGmronenune TenioBoro pacumpeHust Tel.

V3meHeHue gaBiieHus ra3a Mpyu U3MEHEHUH 00bEMa U HArpeBaHUH W OXJIXKICHHUH.
[IpaBuna n3mMepeHus TeMIepaTyphl.

Buasl Terionepenayuu.

OxmaxieHre Ipy COBEpIIEHUH PabOThI.

Harpeanue nipu coBepiiieHHH padOThl BHEUTHUMHE CHUJIAMH.

10 CpaBHeHHE TEMI0EMKOCTEN pa3INYHbIX BEIECTB.
11. HaGnroneHue KUMeHusl.
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HabnroneHue mocTosHCTBA TeMIIepaTyphl MPH TUIABJICHHH.
Mopeny TEIIOBEIX ABUTATEICH.
Jlabopamopuvie pabomul u onvimol.
OnbIThI 10 OOHAPYKEHUIO IEHCTBUS CHII MOJIEKYJISIPHOTO MPUTSIKEHHUS.
OnbIThI 110 BRIPAIIMBAHUIO KPUCTAIOB IIOBAPEHHOW COJIM WIIM caxapa.
OnpIThI 10 HAOTIOEHUIO TETJIOBOTO PACIIMPEHUSI Ta30B, )KUIKOCTEH U TBEPABIX TEI.
Omnpenenenue 1aBiaeHNs BO3AyXa B OaNIOHE MINTPHIIA.
OnbIThI, JEMOHCTPUPYIOIINE 3aBUCUMOCTh JAaBJICHUS BO3JyXa OT €ro o0bEMa W HarpeBaHHs WU
OXJIaKICHUS.
[IpoBepka rumoTe3bl JMHEHHOW 3aBUCHUMOCTH JJIMHBI CTOJOMKA >KUJIKOCTH B TEPMOMETPHUYECKOI
TpyOKe OT TeMIepaTyphbl.
Habmionenue u3MeHeHHMs BHYTPEHHEW »HEpruM Tejla B pe3yjbTaTe Teruionepenadyd U padoThl
BHELIHUX CHUII.
HccnenoBanue siBiieHus TEII0oOMeHa Py CMEIIMBAHUU XOJIOJHOM U Topsiueil BOJBIL.
OmnpeneneHre KOJIUYECTBA TEIUIOTHI, IIOJYYEHHOTO BOJOW MpPU TEIJIOOOMEHE C HarpeTbiM
METaJUIMYECKUM [IUINHAPOM.
Onpenenenve yaenbHON TEMIOEMKOCTH BELIECTBA.
HccnepoBanue npouecca ncrnapeHusl.
Onpenenenre OTHOCUTENBHOM BIIaXXHOCTH BO3AYyXa.
Ornpenenenue yaeabHON TEIJIOTHI IUIaBICHUS JIb/A.

Pazjen 7. DiekTpuyeckne u MATHUTHBIE SIBJICHUS.

Onektpusanus Ten. J[Ba polia 3JIeKTpUUYECKUX 3apsioB. B3aumoneicTBrue 3apsiKEeHHBIX Tell.
3akon KynoHa (3aBUCHMOCTbH CHJIBI B3aUMOJICUCTBUS 3apsSKEHHBIX TEJ OT BEJIUYMHBI 3apsiioB U
PacCTOSHUS MEXY TeTIaMH).

Onexrpuueckoe mnose. Hanpsox€HHOCTh anekTpuyeckoro mnousid. IlpuHnun cynepno3unuu
ANEKTPUYECKUX TOJIeH (Ha KaueCTBEHHOM YPOBHE).

Hocutenu snekTpuueckux 3apsiioB. DIIEMEHTAPHBIN dJIeKTpuueckuil 3apsia. CTpoeHune atoMma.
[IpoBOIHMKY U AUDIIEKTPUKHU. 3aKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsiia.

DONEeKTpUYECKUH TOK. YCIIOBUS CYLIECTBOBAaHHUS AJIEKTPUYECKOr0 TOKa. VCTOUHMKH
MIOCTOSIHHOTO TOKa. JIeHCTBHSA »SIEKTPUYECKOro TOKa (TEIJIOBOE, XMMHYECKOE, MarHUTHOE).
DNEeKTPUUECKUN TOK B )KUJKOCTSIX U Ta3ax.

Onextpuueckas unenb. Cuna TOKa. OlleKTpudeckoe HanpspkeHue.  ComnpoTHBIIEHHE
MPOBOJHMKA. YJENbHOE CONpOTHUBIIEHHWE BemecTBa. 3akoH Oma I ydacTKa IIenH.
ITocnenoBarenbHOE ¥ MapajlIENbHOE COEJUHEHUE TPOBOJHUKOB.

Pabota u MOLTHOCTB 3NIEKTpUYECKOro Toka. 3akoH J[xoynga—JleHna. DnekTpuueckue Henu u
NOTpeOUTENH IEKTPUIECKOM s3Heprun B ObITy. KopoTKoe 3aMblkaHMe.

[TocrossHHbie MarHuThl. B3anmoneilcTBHE TMOCTOSHHBIX MAarHuTOB. MarHuTHoe ToJe.
MaruuTtHoe nosie 3eMJIM ¥ €ro 3Ha4eHue A ku3HU Ha 3emuie. OnbIT Opcrena. MarauTHoe nosue
ANeKTpUYecKoro Toka. [IpiMeHeHne 3JeKTpOMarHuToB B TeXHUKE. [leficTBe MarHUTHOTO TOJISI Ha
IIPOBOJHMK C TOKOM. DJIEKTPOABUIATEIb IOCTOSSHHOTO TOKA. MICIIOIB30BaHUE DIIEKTPOIBUTATENIEH B
TEXHUUYECKHUX YCTPOMCTBAX U HA TPAHCIIOPTE.

Oneitel  @Papanes.  SBneHune  sneKkTpoMarHUTHOM — MHAyknuu. llpaBuno  JleHna.
Onektporereparop. CrnocoObl TONMYYEHHUS OSIEKTPUUYECKONW OSHEPruH. OJIEKTPOCTAHIMU Ha
BO300HOBIISIEMBIX HCTOYHUKAX SHEPTHUH.

Hemoncmpayuu.

OnexTpusanus Tel.

JIBa posia aJIeKTPUYECKUX 3apsAI0B U B3aUMOJICHCTBHE 3apsyKEHHBIX TEIl.
YCTpOUCTBO U JEHCTBUE IIEKTPOCKOIIA.

DnexTpocTaTHuecKast UHIYKIIHSL.

3aKOH COXpaHEHMS IEKTPUUECKUX 3apsII0B.
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IIpOBOIHMKY U AUDIIEKTPUKHU.

MoaenupoBaHHi€e CUIIOBBIX JJUHUM 3JIEKTPUUECKOTO TOJIS.
HcTOYHMKH TOCTOSHHOIO TOKA.

JleficTBUSA SIEKTPUYECKOTO TOKA.

. DINEKTPUUECKUN TOK B )KUJKOCTH.

. ["'a30BBbIi1 pazps.

. U3mepenue cuiibl TOka aMIepMETPOM.

. U3mepenne 31eKTpuYeCcKOoro HarpsyKEHUs BOJIbTMETPOM.

. PeocraTt u Mara3uH cCOnpoTHBIIECHHUN.

. B3aumozeiicTBre MOCTOSIHHBIX MarHUTOB.

. MonienrpoBaHie HEBO3MOXKHOCTHU Pa3/I€IEHUS ITOJIFOCOB MarHUTA.
. MozaenupoBaHrue MarHUTHBIX MOJIEW MOCTOSTHHBIX MAarHUTOB.

. OnbIT Opcrena.

. MarauTHO€ 1noJje Toka. JIeKTPOMArHuUT.

. [lelicTBME MarHUTHOTO TOJIS1 HA IPOBOJHUK C TOKOM.

. DIIEKTPOABUTATENb IOCTOSSHHOTO TOKA.

. UccnepoBanue siBIEHUS 3JI€KTPOMArHUTHON MHIYKITUH.

. OnbiTel Dapajes.

. 3aBUCHMOCTD HaIlpaBJICHUS MHIYKIIMOHHOTO TOKA OT YCJIOBUN €r0 BOSHUKHOBEHHSI.
. DIIEKTPOreHEPATOP MOCTOSHHOIO TOKA.

Jlabopamopuvie pabomsl u onvimol.
OnbIThI 10 HAOTIOJECHHUIO STIEKTPU3AUH T€T HHIYKIIMEH U IPH COMPUKOCHOBEHUH.
HccnenoBanue 1eHCTBUS 3JIEKTPUUECKOTO MOJI HA IIPOBOJIHUKH U JUDJIEKTPUKU.
COopka u mpoBepKa padOoThI JIEKTPUUECKOH e MTOCTOSHHOTO TOKA.
W3mepenue u peryimpoBaHue CUiIbl TOKA.
W3mepenue u peryiupoBaHue HaPsHKEHUS.
HccnenoBanue 3aBUCMMOCTH CHIIBI TOKA, UAYIIETO YEPE3 PE3UCTOP, OT CONPOTUBIIEHUS PE3UCTOPA U
HaMpPsDKEHUS Ha PEe3UCTOpE.
OnbIThI, 1EMOHCTPUPYIOLINE 3aBUCHMOCTb 3JIEKTPUYECKOIO COMPOTHBIICHUS MPOBOJHUKA OT €ro
JUTWHBI, TJIOMIA/IM MTOTIEPEYHOT0 CEYCHUS U MaTepuaa.
IIpoBepka TmpaBmiia CJIOKEHUS HANPSDKEHUH TIPU  IOCJIEOBATEIbHOM COEAMHEHUH JBYX
PE3UCTOPOB.
[IpoBepka nmpaBuiia AJisl CUIIBI TOKA MIPH MAPAIIIEIIBHOM COEMHEHUH PE3UCTOPOB.
Onpenenenne pabOThI HEKTPUYECKOT0 TOKA, UIYLIETO Yepe3 Pe3UCTop.
Onpenenenre MOIHOCTH ANEKTPUYECKOTO TOKA, BBIJIEISIEMON Ha pE3UCTOPE.
HccnenoBanue 3aBUCMMOCTH CHITBI TOKA, HAYIIETO Yepe3 TaMIIOUKY, OT HApsHKEHUS Ha HEH.
Onpenenenue KI1/] narpesarens.
HccnenoBanne MarHUTHOTO B3aMMOJICHCTBHS IIOCTOSTHHBIX MAarHUTOB.
W3ydeHre MarHUTHOTO TIOJISl TIOCTOSTHHBIX MarHUTOB TP X O0BEIMHEHUH U Pa3JICIICHUH.
HccnenoBanue NeiCTBUS 2IEKTPUIECKOTO TOKA HA MATHUTHYIO CTPETIKY.
OMBITHI, TEMOHCTPUPYIOIINE 3aBUCUMOCTh CHJIbI B3aMMOJICUCTBUS KAaTYIIKH C TOKOM U MarHuTa OT
CHJIBI TOKA U HATpaBIEHHUS TOKA B KAaTYIIIKE.
N3ydenue neiicTBUsI MArHUTHOTO TOJISI HA IPOBOJIHUK C TOKOM.
KoHncTpynpoBanue u usyueHue paboThl AIEKTPOABUTATEINS.
N3smepenne KIIJ[ anekTpoaBuraTeIbHONM YCTAaHOBKH.
OnpITH IO MCCIENOBAHUIO SBICHUS DSJICKTPOMArHUTHON WHAYKIMHU: HCCIEIOBaHUE H3MEHEHUI
3HAYEHUS M HAIMPaBJICHUS WHIYKIIMOHHOTO TOKA.

9 KJIACC
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Pasnen 8. Mexanuveckne siBJICHHUS.

Mexanndeckoe ABwkeHHe. MarepuanbHas Touka. Cucrema otcuéra. OTHOCUTEIBLHOCTH
MEXaHUYECKOro  JBWKEHUsA. PaBHOMepHOe mpsAMOIuHEHHOEe JBWXKeHHMe. HepaBHOMepHOE
npsMoMHeiHoe JBWKeHHe. CpenHsis W MIHOBEHHash CKOPOCTh Tejda I[PU HEPaBHOMEPHOM
JIBUKEHUH.

VYckopenue. PaBHOyCKOpeHHOE TpsSMOJIMHEHHOe aBuxkeHue. CBoOomHoe maneHue. OmbIThI
lanunes.

PaBHoMepHOE ABMKEeHME 1O OKpYXHOCTH. llepmon u wactora oOpaimenus. JluneliHas u
yrioBasi CKopocTd. LleHTpocTpeMUTENBHOE YCKOPEHHE.

[TepBriii 3axkon HeroTona. Bropoit 3akon Herorona. Tperuii 3akoH Hptorona. Ilpunimn
CYTEPIIO3ULINH CHJL.

Cuia ynpyroctu. 3akoH 'yka. Cuna TpeHus: Cuijla TPEHUsI CKOJIbKEHHUSI, CUJIa TPEHHSI TTOKOS,
JPYTUe BUIbI TPEHUS.

Cuna TSHKECTH W 3aKOH BCEMHPHOTO TATOTEHHsS. YCKOpEHHE CBOOOJHOTO MaJCHHUS.
JBrxenue manet Bokpyr Comnnna. [lepBas kocMuueckast ckopocTb. HeBeCOMOCTh U nieperpy3Kku.

PaBHOBecue marepuanbHOil Touku. AOGCoIOTHO TBEPIOE Teno. PaBHOBecue TBEpaOTO Tena ¢
3aKpEIUIEHHON OChIO BpaleHuss. MOMeHT cuiibl. LIeHTp TsokecTH.

Nmnynsc Tena. M3MeHenne umnyinbca. MMmynbc cuibl. 3aKOH COXpPAHEHHUS HMMITYJIbCA.
PeaktuBHOE NBHKEHUE.

Mexanuueckass pabota ¥ MOIIHOCTh. PabGora cunm Tspkectd, ynpyroctd, TpeHus. CBs3b
sHeprun U padotel. lloTeHumanbHass SHEpPrusi Tena, MOJHSATOTO HAJ TMOBEPXHOCTHIO 3EMIIH.
[loTrenuumaneHas sHeprus cxarou npyxuHsl. Kunermueckas sHeprus. Teopema 0 KMHETHUECKOMH
SHEPTUH. 3aKOH COXPAHEHUSI MEXaHUYECKON IHEPTHUU.

Hemoncmpayuu.

HaGroienne MexaHWn4ecKoro IBHYKEHUS Tella OTHOCHTEIBHO Pa3HBIX TEJl OTCUETA.

CpaBHeHME MMyTeH M TPAeKTOPUU JBUKEHUS OJAHOIO U TOTO K€ TeJa OTHOCUTEIBHO Pa3HbIX Tell
oTCcy€Ta.

N3mepenne cKkopoCTH U YCKOPEHUS MPSIMOINHEHHOTO ABUKEHUS.

HccnenoBanue npu3HakoB paBHOYCKOPEHHOTO JIBHXKCHHS.

Habmroienne ABM>KEHUS Tela Mo OKPY>KHOCTH.

Halnronenne mMexaHWYeCKUX SIBJICHUH, MPOUCXOANIUX B cucTeMe oTcuéra «Temexka» mpu e
PaBHOMEPHOM U YCKOPEHHOM JBH)KEHUH OTHOCUTEIHHO KaOuHeTa (pU3MKu.

3aBUCUMOCTb YCKOPEHHS TeJla OT Macchl Tella U IeUCTBYIOIIEH Ha HETO CHUJIBI.

Habmtoienne paBeHcTBa CUIT IPU B3aUMOICHCTBUU Tell.

N3menenune Beca Tena mpu yCKOPEHHOM JIBH)KCHHH.

. Ilepenavya nmiynbca npyu B3auMOJEHCTBUH TEIL.

. [Ipeobpa3zoBanus SHEPTUH NPU B3AUMOACHCTBUHU TEJL.

. CoxpaHeHue UMITyJIbca IpU HEYNIPYTOM B3aUMOJIEHCTBUH.

. CoxpaHenue uMIynbca Npu a0COMOTHO YIPYTOM B3aUMOJEHCTBUH.

. HaOnroieHue peakTMBHOTO IBUIKEHUS.

. CoxpaHeHue MeXaHU4eCKOW FHEPTHH NPH CBOOOIHOM IaJICHUH.

. CoxpaHeHne MEXaHUYECKOW YHEPTUH MPH IBUKEHUU TeJla MO I€HCTBUEM IIPYKUHBI.

Jlabopamopuvie pabomsl u onsimol.
KonctpynpoBanue TpakTa uisi pa3roHa M JaJIbHEHIIEr0 paBHOMEPHOTO ABWKEHUS IIapUKa WIH
TEJEKKH.
Omnpenenenue cpenHeld CKOPOCTH CKOJBXEHHS Opycka WM JBWKCHHS IMIApUKa IO HAKIOHHON
MJIOCKOCTH.
Ornpesenenre yCKOpeHUs Tella Py PaBHOYCKOPEHHOM JBUKEHUU MO HAKJIOHHOW MJIOCKOCTH.
HccnenoBanue 3aBUCUMOCTH TIyTH OT BPEMEHHU MPU PABHOYCKOPEHHOM JBHKEHUW 0€3 HavaIbHOU
CKOpPOCTH.



©o~N>

11.

Sk~ wd PR

oo

=

11

[TpoBepka TUMOTE3bl: €CIU MPH PABHOYCKOPEHHOM JBMKEHHUU 0€3 Ha4aJbHOW CKOPOCTU MYTH
OTHOCSTCS KaK psiji HEUYETHBIX YHCEJI, TO COOTBETCTBYIOIIHME IPOMEXYTKH BPEMEHH OJJMHAKOBBI.
I/ICCHCZ[OBaHI/IC 3aBUCUMOCTH CUJIbI TPCHHA CKOJIBXKCHUA OT CUJIbI HOPMAJIBHOT'O JABJICHUS.
Omnpenenenne K03 PUINCHTA TPEHUS CKOJIBKECHHS.

Onpenenenne KECTKOCTU IPYKUHBI.

Ompenenenne padOTHl CHIIBI TPEHUS HPU PABHOMEPHOM JIBIDKCHHWH Tejla 10 TOPU30HTAIBHON
MIOBEPXHOCTH.

. Onpenenenue paboOThl CUIIBI YIIPYTOCTU MPH MOABEME Ipy3a C HCIOIb30BAaHUEM HETOABHKHOTO U

MOJABUKHOTO OJIOKOB.
N3yuenune 3akoHa COXpaHEHUsI SHEPTUH.

Pasznen 9. Mexanuveckne KoJjie0aHUs U BOJIHBI.

KonebarenbHoe aBmkeHue. OCHOBHBbIE XapaKTEPUCTUKH KOJICOAHWIA: IMEpPUOJl, 4YacToTa,
amIUMTyna. MareMaTHYecKuii W IPYKUHHBIM MaATHMKU. [IpeBpamieHue »sHeprum npu
KoJ1e0aTeIbHOM JABM)KECHHUU.

3aryxatomme kojeOaHus. BeiHyxIeHHble KoseOanus. Pe3onanc. MexaHudeckue BOJIHBI.
CBoiicTBa MexaHn4yecKuX BOJIH. [IposionbHbIE U MOnepeuHble BOJIHBI. [[11MHA BOJIHBI U CKOPOCTH €€
pacnpocTpaHeHusl. MexaHMuecKHe BOJIHbBI B TBEPJOM Tel€, CEHCMUYECKHUE BOIHBI.

3Byk. [’ poMKOCTb 3ByKa U BbIcOTa TOHA. OTpaxkeHue 3ByKa. IHPpa3Byk U ynbTpa3ByK.

Jemoncmpayuu.

Habmronienue xonebanuii Tei moj 1eHCTBUEM CHIIbI TSYKECTH U CUIIBI YIIPYTOCTH.
Habnronenue xonebaHuii rpy3a Ha HUTH U HA TIPY>KUHE.
Habmtoienue BeIHYXIEHHBIX KOJIe€0aHUIl U pe30HaHCca.
PacrnipocTpanenne npoJoabHbIX U IONEPEYHBIX BOJIH (HAa MOJIENH).
Habmtoienne 3aBUCUMOCTH BBICOTHI 3BYyKa OT YaCTOTHI.
AKyCTUYECKUI PE30HAHC.
Jlabopamopuuvie pabomot u onvimel.
Omnpenenenre 4acToThl U Mepuo/ia KouedaHuil MaTeMaTH4eCKOr0 MasiTHUKA.
Omnpenenenre 4acTOThl U Mepro/ia KoneOaHui Npy>KUHHOTO MasiTHUKA.
HccnenoBanue 3aBUCMMOCTH NIEpHoAa KojaeOaHN OABEIIEHHOTO K HUTHU Ipy3a OT JUIMHBI HUTH.
HccnenoBanue 3aBUCMMOCTH TIEpHUoia KojeOaHU MPYKUHHOTO MasiTHUKA OT MaccChl Tpys3a.
[IpoBepka HE3aBUCHMOCTH NepuoJia KosedaHuil rpy3a, HOABEIIEHHOT0 K HUTH, OT Macchl rpysa.
OnBITHI, IEMOHCTPUPYIOIINE 3aBUCUMOCTD MEpHOAa KoJIeOaHU MPYKUHHOTO MasgTHHUKA OT MacChl
rpy3a " *KECTKOCTHU MPY>KUHBI.
N3mepenue yckopeHHst CBOOOIHOTO MaACHUS.

Paznes 10. D1eKTpOMarHuTHOE MoJie M 3J1eKTPOMATrHUTHbIE BOJIHBI.

DNEeKTPOMarHuTHOE MoJje. DIEKTPOMarHuTHbIE BOMHBL. CBOMCTBA AJIEKTPOMATHUTHBIX BOJIH.
[Ikana 351eKTpOMarHUTHBIX BOJIH. Vcrionb30BaHKe 2JIEKTPOMAarHUTHBIX BOJIH /71l COTOBOM CBSI3H.

DnekTpoMaruuTHas npupoaa ceeta. CKopocTh cBeTa. BoHOBBIE CBOMCTBA CBETA.

Jemoncmpayuu.

CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH.
BostHOBBIE CBOIICTBA CBETA.

Jlabopamopuvie padbomul u onvimol.

N3ydeHue cBOICTB 3J1€KTPOMAarHUTHBIX BOJH C TOMOIIbI0 MOOMIIBHOTO TenedoHa.

Pa3znea 11. CBeroBLIe IBJICHHUS.

JlyueBas mognenb cBera. Mcrounwku cBera. [IpsmonnHelHOE pacnpoCTpaHEHHE CBETA.
3armenusi Connua u JIynel. Otpaxenue cBera. [1nockoe 3epkano. 3akOH OTpa)K€HHUs CBETA.

[Ipenomnenue cBera. 3akoH mpenomiieHus cBeTa. [lomHOe BHyTpeHHEE OTpakKe€HUE CBETA.
Hcnonbs3oBaHue MOJIHOTO BHYTPEHHETO OTPAXKEHHS B ONTHYECKUX CBETOBOJIAX.

Jlunza. Xon mydeit B muH3e. OnTudeckas cucrema (oToanmapara, MUKPOCKOTA U TEJIECKOIA.
I'na3 xak ontuueckas cucrema. bin3opykocTh U JalbHO30PKOCTb.
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Pasznoxxenue Genoro cera B cnekTp. OmbiTel HetoToHA. ClloKeHHE CIIEKTPaIbHBIX I[BETOB.
Hucnepcus ceera.
Jemoncmpayuu.
[IpssMonuHEIHOE pacpocTpaHEeHNE CBETA.
OTtpaxxeHue cBera.
[Tonyyenune n300pakeHH B TUIOCKOM, BOTHYTOM U BBIITYKJIOM 3€pKaJiax.
IIpenomienue ceera.
OnTUYeCKU CBETOBOI.
Xon ydeit B cobuparoreit TuH3e.
XoJ ny4deil B pacCerBaroleu JIMH3E.
[Tony4yenue n300paXKeHUIA C TOMOIIBIO JIMH3.
[Ipunnun nevictBus Goroanmnapara, MUKPOCKOIIA U TEJIECKOIIA.
Monaens rasa.
Paznosxenue 6emoro cBera B CIEKTp.

Jlabopamopuuvie pabomot u onvimel.
HccnenoBanue 3aBUCMMOCTH yIJla OTPAXKEHUsI CBETOBOTO JIyda OT yrJja MaJeHusl.
N3ydenne xapakTepuCcTHK H300pakeHUs IIpeIMeTa B INIOCKOM 3epKalle.
HccnenoBanue 3aBUCMMOCTH YIJIa IIPEJIOMJIEHUSI CBETOBOrO Jiyda OT yIla MaJIeHUS Ha IpaHuLe
«BO3AYX—CTEKJIO».
[Tosrydenne n300pakeHHIA ¢ TTOMOIIBIO COOMPAFOIIEH JIMH3HI.
Omnpenenenne (HOKYCHOTO PACCTOSIHUS M ONTHYECKON CHIIBI COOMPAIOIIEH TUH3HI.
OnbITHI 110 Pa3yIoKEHUIO OEJIOT0 CBETA B CIIEKTP.
OnBbITHI 1O BOCTIPUSTHIO I[BETA MPEAMETOB IIPU UX HAOIIOACHUN Yepe3 LIBETOBbIC (DUIBTPHI.

Pa3nen 12. KBanToBble siBJIeHUS.

OmnseiTel Pe3epdopaa u mnanerapHas monenb atoma. Mogenb aroma bopa. Mcnmyckanue u
IIOTJIOIIEHUE cBeTa aTOMOM. KBaHThI. JInHEHyaThIe CIIEKTPHI.

PagunoaktuBHOCTh. Anbda, Oeta- u ramma-usnydeHus. CTpoeHHE aTOMHOTO sJIpa.
Hyknonnas Mopens aromHoro sapa. HM3orombel. PanumoaktuBHble mpeBpamieHus. l[lepuon
II0JIypacnaia aTOMHBIX JIEP.

SnepHble peakuu. 3aKOHBI COXpPAaHEHHS 3apsiIOBOTO M MAacCOBOTO YMCET. DHEPrusi CBSA3U
aTOMHBIX si7ep. CBs3p mMacchl U dHepruu. Peaknuum cuHres3a n aeneHus saep. VIcTOUHUKYM SHEpruu
ConHua u 3B€37.

Snepnas sHepreruka. JlelicTBHs paAOAKTUBHBIX U3JIyYEHUI Ha )KUBBIE OPTaHU3MBI.

Jemoncmpayuu.

CrieKTphl U37TydeHUs U MOTJIOIEHUS.
CrieKTphl pa3aMyuHbIX T'a30B.
Crektp Boznopoaa.
Habmtonienue TpekoB B kamepe BunbcoHa.
Pabota cuéTurika HOHU3UPYIOLUX U3ITYy4EeHUH.
Perucrpanus uzinydeHust NpupoaHbIX MUHEPAJIOB U MPOJAYKTOB.
Jlabopamopuvie padbomul u onvimol.
HabntoieHne CriiomHbIX U JIMHEHYaThIX CIIEKTPOB U3JIyUEHUS.
HccnenoBanue TpeKOB: U3MEpEHHE YHEPTUU YaCTHIIBI 10 TOPMO3HOMY IyTH (110 poTorpadusm).
N3mepenue paaroakTUBHOTO (oHa.

IToBTOpHTE/NIBLHO-000011IA0 LN MOLYTb.

[ToBTOpHUTENEHO-0000IIAOIINIT MOTYSIb TIPEHA3HAYEH JJIsi CUCTEMATH3aIluu M 000O0IIeHUS
MPEIMETHOTO COAEP)KaHUS U OMbITa JEATEIILHOCTH, IPUOOPETEHHOTO MPU M3YUYEHUH BCEro Kypca
¢bu3MKM, a TakXkKe A MOATOTOBKM K OCHOBHOMY TOCYJAapCTBEHHOMY 3K3aMeHy MO (u3uke it
o0yyaromuxcs, BEIOPaBIINX 3TOT Yy4eOHBIH MpeaMer.
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IIpn nM3yyeHun JAHHOIO MOAYJIS PEANM3YIOTCSI U CUCTEMATU3UPYIOTCS BUABI ACSITEIBHOCTH,
Ha OCHOBE KOTOPBIX 00ECIEeYMBAETCS JOCTHKEHUE MPEAMETHBIX U METalpPeAMETHBIX MNIAHUPYEMBIX
pe3yabTaToB 00ydeHus, (GpopMUpyeTCs eCTECTBEHHOHAYYHAATPAaMOTHOCTb: OCBOCHHE HAyYHBIX
METOAOB HCCIEIOBaHUs SBJICHUNH TNPUPOABI U TEXHUKH, OBJIAJICHUE YMEHHUAMHU OOBSICHAThH
¢bu3nveckue SBICHUS, IPUMEHSS MTOJyYCHHbIE 3HAHUS, PEIIaTh 3a7a4i, B TOM YHCIIE KaUeCTBCHHBIC
U DKCIEPUMEHTAJIbHBIE.

[IpyHIMNHUATBHO NEATENbHOCTHBIM XapaKTep JAaHHOTO pasjeia pealu3yercs 3a Cu€T Toro,
YTO 00y4arolrecs BhIIOJIHAIOT 331aHUs, B KOTOPBIX UM IPEJIaraeTcsi:

Ha OCHOBE IOJIYYEHHBIX 3HAHUH PAaclo3HAaBAaTh M HAYYHO OOBSACHATH (PU3NUECKUE SIBICHUS B
OKpY>KaIoIlel IPUPOJIE U TIOBCEJHEBHOM KU3HH;

UCIOJIb30BAaTh HAYYHBIE METOJbI HCCICAOBAHMS (PU3MYECKUX SBICHUH, B TOM YHCIE IS
IIPOBEPKHU T'MIIOTE3 U MOIYYECHHS TEOPETUYECKUX BBIBOJIOB;
OOBSICHATh, HAy4YHbIE OCHOBBI HanOojiee BAXKHBIX JOCTH)KEHHH COBPEMEHHBIX TEXHOJOTHH,
HaIpuMep, NPAaKTHYECKOTO MCIOJIb30BAaHUS PA3JIMYHBIX MCTOYHUKOB HSHEPIMM HA OCHOBE 3aKOHA
IIPEBPALLIEHUS U COXPAHEHMSI BCEX U3BECTHBIX BUJIOB SHEPTUU.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IIPOTPAMMBI 110 ®U3UKE HA
YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

N3ydenue U3k Ha ypOBHE OCHOBHOI'O 00IIero 00pa30BaHUs HAMpPaBICHO HA JOCTHXKEHUE
JUYHOCTHBIX, METAMIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIIbHBIX PE3yIbTaTOB.

B pesynbrare wusydyeHus (QU3MKM Ha YpOBHE OCHOBHOTO o0OIIero o0pa3oBaHUS Y
oOyuatorerocst 0yayT chhopMUPOBAHBI CIEAYIONIUE TNIYHOCTHBIC PE3yIbTAThl B YaCTH:
1) mnaTpuoTHYeCKOro BOCIUTAHUSA:
- IPOSIBJICHUE UHTEpeca K UCTOPUH U COBPEMEHHOMY COCTOSTHUIO POCCUIICKOM (pU3NUeCcKOl HAYKH;
- IGHHOCTHOE OTHOILIEHUE K JOCTH)KEHUSIM POCCUNCKUX YUEHBIX-(PU3UKOB;
2) rpaskIaHCKOI0 U YXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:
- TOTOBHOCTH K aKTUBHOMY YYaCTHIO B OOCYKJICHUH OOIIECTBEHHO3HAYUMBIXU dTHUYECKUX TPOOIIeM,
CBSI3aHHBIX C IPAKTHYECKUM MTPUMEHEHUEM JOCTHKCHHUH (PU3UKH;
- OCO3HaHHE BaKHOCTU MOPAIbHO-ITUUYECKUX MPUHIUIIOB B IEATEIHHOCTH YUEHOTO;
3) 3cTeTHYECKOr0 BOCIIUTAHMS:
- BOCHpPUSTHE OCTETUYECKUX KauecTB (U3MUYECKOM Hayku: e€ TapMOHUYHOIO TOCTPOEHUS,
CTPOTOCTH, TOYHOCTH, TAKOHUYHOCTH;
4) 1EHHOCTH HAYYHOT'0 MO3HAHUSA:
- OCO3HAaHWE IEHHOCTH (PU3NYCCKOW HAYKH KaK MOIIHOTO MHCTPYMEHTA IO3HAHUS MHPA, OCHOBBHI
Pa3BUTHS TEXHOJIOTHA, BaKHEHIIIEH COCTABISIONIEH KyIbTYpHI;
- pa3BHTHE HAYYHOU JTFOOO3HATEILHOCTH, HHTEPECA K HCCIIEI0BATEIBCKOM IEATEIIBHOCTH;
5) popMupoBaHus KyJbTYPbI 310POBbS U IMOLMOHAIBHOIO 0J1ar0NMOJTyYHA:
- OCO3HaHHWE IIEHHOCTH 0e30macHOro 00pa3a >XKU3HH B COBPEMEHHOM TEXHOJOTHYCCKOM MHpE,
BXHOCTH MpaBWI OE30MacHOr0 IMOBEIACHHUS Ha TPAHCIOPTE, HA JIOPOTrax, C JJIGKTPUYCCKUM U
TEIUJIOBBIM 00OPY/IOBAaHUEM B IOMAIIIHUX YCIOBUSX;
- chopMHupOBaHHOCTH HaBbIKa pedIiekcuu, TPU3HAHKME CBOETO MIPaBa HAa OMIMOKY M TAKOTO K IIpaBa
y IPYTOro 4eJI0BEKa;
6) TpyA0BOro BOCIIUTAHUSA:
- aKTUBHOE y4yacTHEe B pEIICHWU TMPAKTUYECKUX 3a7ad (B paMKax ceMbH, 00pa3zoBaTENbHOMN
OpraHu3aIyu, ropojia, Kpas) TEXHOJIOTHYECKON U COIIMAIbHON HANPaBIEHHOCTH, TPEOYIOIINX B TOM
gucie 1 GU3NIeCKUX 3HAHUM;
- HIHTEPEC K MPAKTUIECKOMY U3YUYEHHUIO MPOodecCrid, CBI3aHHBIX ¢ (DU3UKOM;
7) 3K0JI0rMYEeCKOr0 BOCIIMTAHMS:
- OpUEHTaIlUg Ha MPUMEHEHHE (PU3MUYECKUX 3HAHUU JUIsl PEIIeHHs 3a7ad B 00JACTH OKPY’KaIOIIeH
Cpenbl, TUTAHUPOBAHHS TOCTYNKOB W OIEHKH WX BO3MOKHBIX TOCIEICTBUN MJIsI OKpYKaromiei
CpeIsl;
- OCO3HaHHMeE TI100aJTHFHOTO XapaKTepa IKOJOTUYECKHUX MPOOJIEM U MMyTel UX pelIeHNs;
8) ajanTannu K U3MEHSIOIIUMCS YCJIOBHSAM COUMAIBLHON U MPUPOAHOI cpeabl:
- MOTPEOHOCTh BO B3aMMOJICHCTBUM TPHU BBHIMOJHEHWU HMCCIIENOBAHUM W TPOEKTOB (PU3NUYECKOU
HAMpPaBIEHHOCTH, OTKPHITOCTH OIBITY M 3HAHUSM JIPYTHX;
- TIOBBIIIIEHUE YPOBHS CBOEH KOMIIETEHTHOCTH YePe3 MPAKTUUECKYIO e TETHHOCTD;
- MoTpeOHOCTh B ()OPMHUPOBAHWU HOBBIX 3HAHWH, B TOM 4uciie (HOPMYIUPOBATH UICH, TMOHATHSI,
TUTIOTE3bI O (PU3UIECKUX O0BEKTAX U SBJICHUSAX;
- 0co3HaHue Je(UIIUTOB COOCTBEHHBIX 3HAHUN U KOMIIETEHTHOCTEH B 001acT (pU3UKH;
- IJITAHUPOBAHUE CBOETO Pa3BUTHUS B MPUOOPETEHUH HOBBIX (DM3MUECKUX 3HAHUIA;
- CTpeMJICHUE aHATM3UPOBATh M BBISBISATH B3aUMOCBS3U MPUPOIBI, OOIIECTBA U YKOHOMHUKH, B TOM
YHCIie C UCTIONIb30BaHHEeM (PU3UYECKHUX 3HAHUM;
- OIICHKA CBOMIX JICUCTBHH C YyYETOM BIIMSHHUS HA OKPYXKAIOIIYIO CPEy, BO3MOXKHBIX TJI00aTbHBIX
MOCJIEACTBUM.
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METAIIPEIMETHBIE PE3YJIbTATbBI

B pesynbrare ocBoeHHs IpOrpaMMbl 0 (U3MKE Ha YPOBHE OCHOBHOI'O O0IIEro 00pa3oBaHUs
y oOyuatomerocss OyayT chOpMHpPOBaHBI MeTampeIMeTHbIe pPe3yJbTaThl, BKIIOYAIOIINE
MO3HABATENIbHBIE YHUBEPCAJIbHBIE YyueOHbIE JACWCTBHUS, KOMMYHUKATHBHBIE YHHBEPCAIbHbBIE
yueOHbIe eHCTBUS, PETryIATUBHBIC YHUBEPCAIbHbIC yueOHbIE TEHCTBHUS.

Ilo3HaBaTeIbHBIE YHUBEPCAJIbHLIC yqeﬁnble JeHCTBUA

ba3oBble Jiornyeckue 1eMcTBUA:

BBISIBJISITH U XapaKTePU30BaTh CYIIECTBEHHbIE MPU3HAKN OOBEKTOB (SIBJICHMUIA);

YCTaHABIIMBATh CYIIECTBEHHBIM TpPU3HAK KiIacCU(PUKAIUM, OCHOBaHHUS Mg 0000IIeHus u
CpaBHEHUS,

BBISIBIISITh  3aKOHOMEPHOCTM M TNPOTHUBOPEUMST B paccMaTpuBaeMbIX (akTax, JaHHBIX U
HAOJIOACHUAX, OTHOCAIINXCS K (PH3UUECKUM SIBIICHHSIM;

BBISIBJISTh MPUYUHHO-CIIECTBEHHBIC CBA3M NPU H3YYCHHHM (PU3NYECKUX SBICHUN U TPOIECCOB,
JIeN1aTh BBIBOJBI C UCIOJIb30BaHUEM JEAYKTHBHBIX M WHIYKTHBHBIX YMO3AK/IIOUEHUH, BBIJBUTATh
TUIOTE3bI O B3aUMOCBS3IX (PU3HMUECKUX BEIUYUH;

CaMOCTOSITEJIbHO BbIOMpaTh crnoco0 pemeHus y4yeOHOM (Qusmueckoll 3amauu  (CpaBHEHHE
HECKOJIbKUX BapUaHTOB pEIIEHUs, BBIOOp HamOojee MOAXOIAIIEr0 ¢ Y4ETOM CaMOCTOSITENILHO
BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble uccienoBarebckme 1eiCTBUS:

UCIOJIb30BaTh BOMPOCHI KaK MCCIEI0BATEIbCKII HHCTPYMEHT MMO3HAHUS;

MPOBOAWTH IO CaMOCTOSATENbHO COCTABJICHHOMY IIJIaHY OIBIT, HECIOXKHBIA (U3MUECKU
AKCIIEPUMEHT, HEOOIbIIIOE UCCIIeI0BAaHUE (PUZUYECKOTO SIBIICHUS;

OLIEHUBATh HAa MPUMEHNUMOCTh M JIOCTOBEPHOCTh HH(POPMALINIO, IOTYICHHYIO B XO/I€ UCCIICTOBAHMS
WM SKCTIEPUMEHTA;

CaMOCTOSITENIbHO  (OPMYJIHUPOBATh OOOOLIEHUST W BBIBOJBI IO pe3yJbTaTaM IMPOBEAEHHOTO
HaOJI0ICHNUS, OMbITA, UCCIIEI0BAHMS;

MIPOrHO3UPOBATh BO3MOKHOE JajibHElIIee pa3BUTHE (PU3HMUECKUX MPOLECCOB, a TAKXKE BBIIBUTAThH
MIPENIOJIOKEHNS 00 X PA3BUTHUU B HOBBIX YCIOBUSX U KOHTEKCTAX.

Pabora ¢ unopmanmeii:

MIPUMEHSTh Pa3IMYHbIE METO/Ibl, HHCTPYMEHTBI U 3alpOChl TP MOUCKE U 0TOOpEe UHPOpPMALUK UITU
JAHHBIX C YU4ETOM MPEATIOKEHHON yueOHOH pu3nuecko 3a1auu;

aHaJIM3UPOBaTh, CUCTEMATU3UPOBATh M WHTEPIPETHPOBATH HMH(OPMALMIO Pa3IUYHBIX BUAOB U
dhopm npecTaBIeHNus;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMalbHYIO  (opMy  MpelcTaBieHUs  HUHGPOpMALUU U
WITIOCTPUPOBATh pelllaeMble 3a7a4d HECIOXKHBIMU CXE€MaMH, TuarpaMMaMu, HHOU rpadukoi U ux
KOMOMHALUSIMHU.

KoMMmyHuKkaTHBHBIC yHHBepcaibHblIe y4eOHbIe JeHCTBHUSA:

B X0JI¢ 00CYXKJeHHUsI Y4eOHOT0 MaTepuraia, pe3yabTaToB J1ab0paTOPHBIX pabOT U MPOESKTOB 33/1aBATh
BOIIPOCHI IO CYIIECTBY OOCY>KaeMON TEMBbI U BbICKA3bIBaTh HJI€U, HAllEIEHHbIE HA PELICHUE 3a/1a4i
U TOJ/IepKaHKe OJ1aro)kenaTenbHOCTH OOIIEHUS;

COIIOCTABJIATh CBOM CYXKACHHMSI C CYKISHUSMHU JPYIMX YYaCTHHUKOB JMajora, oOHapyXHUBaTh
pa3IM4Mre U CXOJICTBO MO3UIIHIA;

BBIPAXKaTh CBOIO TOUKY 3pEHUS B YCTHBIX U MMCbMEHHBIX TEKCTAX;

nyOJIMYHO TPEJCTABIATh PE3yJbTaThl BBIMOJIHEHHOIO (DPU3MYECKOrO OMbITa (IKCIEPUMEHTA,
WCCTIEIOBAHUS, TIPOSKTA);
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MMOHUMATh U UCIOJIH30BaTh MPEUMYIIECTBA KOMAHTHOW W MHAUBHIYaTbHOW PabOThI IPHU pPElICHUU
KOHKpETHOU (hU3MUECKOil MpoOIeMBbL;

MPUHUMATh 1M COBMECTHOW NESATEILHOCTH, OPTaHM30BBIBATh NEHCTBHS MO €€ JTOCTHIKCHUIO:
pacrpenenaTb poiu, 00CYXIaTh MPOIECCHl U Pe3yIbTaThl COBMECTHON paboThI, 00001IaTh MHEHHS
HECKOIBKHX JIIOJICH;

BBINOJIHATH CBOIO YacTh pabOThI, JOCTHrash KAYECTBEHHOTO PE3yJibTaTa M0 CBOEMY HAIIPABICHHUIO U
KOOPJMHUPYSI CBOM JICHCTBHS C IPYTHMH YICHAMU KOMAaH/IbI;

OIICHWBATh KAa4yeCTBO CBOETO BKJIaJa B OOMIMH MPOAYKT MO KpPUTEPHSIM, CAMOCTOSTEIBHO
cOpMyYIIUPOBaHHBIM YYaCTHUKAMH B3aMOICHCTBHSI.

PeryasiTuBHbI€ YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA

Camoopranuszaums:

BBISIBIIATH TIPOOJIEMBI B )KU3HEHHBIX U Y4EOHBIX CHUTYalUsX, TPEOYIOUINX ISl PeLIeHUsT (PU3NIECKUX
3HAHUM;

OPUEHTUPOBATHCS B PA3NUYHBIX TMOJIXOJaX MPUHATHS pelleHud (MHAUBHUIyalbHOE, MPUHATHE
pellieHus B TpyMIe, IPUHITHE PEIICHUI TPYIIOoii);

CaMOCTOSITENTFHO COCTABJIATH AITOPUTM pEHICHUs (PU3MUECKON 3a7aui WM IIJIaHa MCCIEIOBAHUS C
Y4€TOM UMEIOUINXCS PECYpCOB U COOCTBEHHBIX BO3MOYKHOCTEH, apryMEHTUPOBATh IpejiaracMble
BAPUAHTHI PELICHU;

JenaTh BEIOOp M OpaTh OTBETCTBEHHOCTH 32 pEIICHHE.

CaMOKOHTPOJIb, SMOLHOHAILHBIH HHTEJIEKT:

JlaBaTh aJICKBaTHYIO OLICHKY CUTYallUU U MpeIaraTh IiaH €€ U3MEHEHNUS,

OOBSICHATh MPUYMHBI JOCTHXKEHUS (HEIOCTHXKEHUS) Pe3yabTaTOB JAEATEIbHOCTH, aBaTh OLICHKY
pUOOPETEHHOMY OTIBITY;

BHOCUTH KOPPEKTHUBBI B JEATEIBHOCTh (B TOM UHCIE€ B XOJ BBIIOJHEHHUS (HU3HUECKOTO
UCCIIEIOBAaHMS MM IPOEKTa) HA OCHOBE HOBBIX OOCTOSITENBCTB, W3MEHUBIIMXCS CUTYallUH,
YCTAHOBJIEHHBIX OLIMOOK, BOSHUKIINX TPYAHOCTEH;

OLIEHUBATh COOTBETCTBUE PE3YJIbTAaTa LEIH U YCIOBUAM;

CTaBUTh ce0sl Ha MECTO APYroro 4ejioBeKa B XOJie CIopa MM JUCKYCCHM Ha HAy4yHYIO TEMy,
IIOHMMAaTh MOTHUBBI, HAMEPEHUS U JIOTUKY IPYroro;

MpU3HABaTh CBOE MpPAaBO HAa OUIMOKY IpU pelIeHUMH (U3NYECKUX 3a/lad WM B YTBEP)KICHHSIX Ha
Hay4yHbI€ TEMBI U TAKOE K€ MPaBO JAPYroro.

IHNPEAMETHBIE PE3YJBbTATHBI

K koHny oOydenuss B 7 kJjacce NpeIMETHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy O0YUAIOIIMXCSl YMEHUH:
MCIOJIb30BaTh MOHATUS: PU3NYECKHE U XUMUYECKHE SIBICHUS, HAOJI0/IEHUE, SKCIIEPUMEHT, MOJIEIb,
TUIOTE3a, €AWHULBI (PU3UYECKUX BEIMYMH, aTOM, MOJIEKYJa, arperaTHble COCTOSIHUS BEIleCTBa
(TBEpmoe, KHIKOE, raz3o00pa3zHOE), MEXaHWYECKOe JBIKEHHE (paBHOMEPHOE, HEpPaBHOMEPHOE,
MPSIMOJIMHENHOE), TpAaeKTOpHs, paBHOJACHCTBYIOMIAas cuia, nedopmanus (yrnpyras, miacTudeckas),
HEBECOMOCTB, COOOIIAIONINECS COCYIbI;
paznuyath sBiIeHus (aTudQys3us, TEMI0BOe ABMKEHHUE YaCcTUIl BEIIECTBA, PAaBHOMEPHOE JABUKEHUE,
HEpPaBHOMEPHOE JIBJKEHUE, WHEpLMs, B3aMMOJAEHCTBHE TeJl, paBHOBECHE TBEPABIX TEI C
3aKpENJIEHHON OChIO BpallleHUs, Mepeaada JaBlIeHUs TBEPABIMU TEJaMH, KUIKOCTSIMH U Ta3aMH,
aTMoc(epHOoe JaBieHHe, MJIaBaHue TeJl, MPEeBpaIleHUs MEXaHUYEeCKONH SHEPruM) MO OMHMCAHUI0 UX
XapaKTepHBIX CBOICTB U HA OCHOBE OIMBITOB, IEMOHCTPUPYIOLIUX JaHHOE (PU3NUYECKOE SIBICHHE;
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pacro3HaBaTh MPOSBICHNUE MU3YyYCHHBIX (PU3NYECKUX SIBICHUH B OKPYKAIOLIEM MUpPE, B TOM YHCIE
¢dusnveckue sSBICHUA B MPHUPOJE: MPUMEPHI ABWKCHHUS C Pa3IMYHBIMH CKOPOCTSIMH B >KMBOH H
HEXHUBOH Ipupoje, NelcTBUE CUJIbl TPEHHMs B HPUPOAE M TEXHHMKE, BIMAHUE aTMOC(epHOro
JaBJICHHs] Ha >KUBOM OpraHu3M, IUIaBaHUE PbIO, pbIYard B TEJle YeNOBEeKa, MPU 3TOM IEPEBOAMTH
IPAaKTUYECKYIO 33/lady B Y4e€OHYIO, BBIAEIATH CYLIECTBEHHbIE CBOMCTBA (MpU3HAKU) (PU3HUECKUX
SIBJIICHHI;

OIUCHIBATh U3YyYCHHbIE CBOMCTBA T€N U (PU3MUECKHUE SIBICHUS, UCIIOIb3YsI (PU3NUECKUE BEINYUHBI
(Macca, 00b€M, INIOTHOCTb BELECTBA, BPEMs, I1yTh, CKOPOCTb, CPEIHSS CKOPOCTb, CHUJIA YIPYTOCTH,
CWJIa TSDKECTH, BeC Tela, CWia TPEeHWs, JAaBiieHue (TBEPLOro Tena, JKUIKOCTH, Tasa),
BBITAJIKUBAIOIAs CHJIA, MEXaHWdeckas pabdoTa, MOIIHOCTb, IUIEYO CHJIBI, MOMEHT CHJIBI,
KOA(QPHUIMEHT MOJIE3HOTO JeHCTBUS MEXaHM3MOB, KHHETHYECKAst U MOTEHIMAIbHAs SHEPTus), pU
OINMCaHWU MPABUIIBHO TPAKTOBATh (PU3UYECKUIA CMBICI UCIOIb3YEMBIX BEIMUYMH, UX 0003HAUEHUS U
eNUHUIBl (U3NYECKUX BEIUYMH, HAXOOUTHh (HOPMYIIbI, CBS3BIBAIOIIME JaHHYIO (DU3HUECKYIO
BEIMYMHY C JIPYIMMHU BEIMYMHAMHU, CTPOUTH Tpa(UKH HM3Y4YEHHBIX 3aBUCHUMOCTEH (U3NYECKUX
BEJIMYNH;

XapaKTepu30BaTh CBOMCTBA TeJ, (PU3NUECKUE SABJICHUS U MPOLIECCH, UCIONb3Ys MPaBUiIa CI0KEHUS
cuil (BIOJb OHOM mpsiMoil), 3akoH I'yka, 3akoH Ilackains, 3akoH Apxumesna, MpaBUJIO PABHOBECHS
peryara (0J10Ka), «30J0TO€ MPABHIIO» MEXAHHUKH, 3aKOH COXPAaHEHUS MEXaHHYECKOW PHEPTUH, MpH
3TOM J1aBaTh CJIOBECHYIO (DOPMYIUPOBKY 3aKOHA U 3alIUCHIBATh €r0 MaTEMAaTHUYECKOE BhIPAXKECHUE;
OOBSICHATH (PU3NYECKHE SBJICHHUS, IPOIIECCHI U CBOMCTBA TEJl, B TOM YHCJIE U B KOHTEKCTE CUTYaIH
[IPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BbBIABIATh IPUYUHHO-CIEACTBEHHBIE CBA3H, CTPOMTH
o0bsicHeHHEe M3 1—2 JIOTWYEeCKHX IIaroB ¢ OMopoi Ha 1—2 W3yYeHHBIX CBOMCTBAa (DU3MUYECKUX
SBJICHUH, (PU3NYECKUX 3aKOHA WM 3aKOHOMEPHOCTH;

pemath pacdy€THbIC 3amaud B 1—2 necTBUS, MCTHONB3YS 3aKOHBI M (HOPMYJIBI, CBS3BIBAIOIINE
¢u3nveckre BEIMYMHBI: HA OCHOBE aHalM3a YCJIOBUS 3a/1a4d 3allMChIBaTh KpPAaTKOE YCIOBHE,
HOJICTABIATh (pU3MUEcKHe BeJIWYMHBI B (OPMYIbI U MPOBOJUTH PACUEThI, HAXOJUTH CIPABOYHBIE
JaHHBIE, HEOOXOIMMBIE JIJISl PEIICHUS 33/1a4, OIICHUBATh PEATMCTHYHOCTD OTYYSHHONU (hrU3HIecKOi
BEJIMYHHBI;

pacrno3HaBaTh MpPOOJEMbI, KOTOPHIE MOXXHO PELIMTh MPH IOMOIIU (PU3NYECKHMX METOJ0B, B
OMMCAaHUU MCCIEAOBAaHUS BBIIEIATH IPOBEPSIEMOE IMPEANONOKEeHHE (TUIOTE3y), pa3iaudaTbh |
MHTEPIPETHUPOBAThH MOITYUYEHHBIN pe3yabTaT, HAXOAUTh OLUIMOKU B XOJ€ OIBITA, JeaTh BBIBOBI 110
€ro pe3yiabTaram;

IPOBOJIUTH OMBITHl MO HAONIOJNEHUIO (PU3MUYECKHX SBJIEHUN WM (U3NYECKUX CBOICTB Tell:
(bopMynMpOBaTh TMPOBEPSEMBbIE MPEINOJIOKEHHUs, COOMpaTh YCTAaHOBKY M3 IPEAJIONKEHHOTO
000py10BaHUs, 3aIIUCHIBATH X0 OMBITa U (POPMYJIUPOBATH BHIBOJIBI;

BBINOJIHATH NPSMbIE U3MEPEHUS PACCTOSIHUS, BPEMEHH, MacChl Tela, 00bEMa, CUIIbI M TEMIIEpaTyphl
C MCIIOJIb30BAaHMEM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, 3aMMCHIBATh IMOKa3aHHs NPHOOPOB C
y4€TOM 33JaHHOM abCOJIFOTHOM MOTPETHOCTH U3MEPEHMI;

IPOBOJIUTh HUCCIIEJOBAaHME 3aBUCUMOCTH OJHOM  (PU3MUYECKOW BEIMYMHBI OT JIpyroil c¢
UCMOJIb30BAHUEM MPSIMbBIX H3MEPEHUIl (3aBUCMMOCTH MYTH PaBHOMEPHO IBIIKYILETOCs Tejla OT
BPEMEHM JIBIJKEHHUS Tejla, CHUJIbl TPEHHUsS CKOJIbKEHUS OT Beca Tejla, KayecTBa OOpabOTKu
MIOBEPXHOCTEN TEN M HE3aBUCHMOCTH CWJIBI TPEHUS OT IUIOIAAU CONPUKOCHOBEHMS TEJ, CHJIbI
YIPYTOCTH OT yJIMHEHMSI IPYKUHBI, BHITAIKHBAIONIEH CUJIBI OT 00bEMa MOTPYKEHHON YacTH Tena
U OT IUIOTHOCTH JKMJKOCTH, €€ HEe3aBHCHUMOCTU OT IUIOTHOCTH Tella, OT INIyOMHBI, HA KOTOPYIO
MOTPYXKEHO TEJo, YCIOBUI IIaBaHUs Tel, YCIOBHM paBHOBECHUS pbluara U OJOKOB), y4acTBOBATh B
IUTAHUPOBAHUM y4eOHOrO HMCCIeI0OBaHUs, cOOUpaTh YCTAHOBKY U BBIOJHATH U3MEPEHUS, CIEIys
MPEeJIOKEHHOMY TUIaHy, (UKCHPOBATh pe3yJabTaThl IOJYYEHHOM 3aBUCUMOCTH (PU3HMUECKUX
BEIMYMH B BHUJE MNPEIIOKEHHBIX TaOMUI W TrpaduKOB, JelaTh BBIBOABI 10 pe3yibTaTaM
UCCIIE/IOBaHMS;
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MPOBOJIUTh KOCBEHHBIE H3MEPEHUs (U3UYECKUX BEIMYMH (IUIOTHOCTH BEIIECTBA JKUAKOCTH U
TBEPIOrO Tena, CHJIA TPEHUS CKOJBKEHUs, JaBJICHHE BO3JyXa, BBHITAIKUBAIOIAS CHJIA,
JEeUCTBYIONIAsl HA MOTPYXKEHHOE B JKUAKOCTh TENO, KOA(PPUIMEHT MOJE3HOr0 JEHCTBHUS MPOCTHIX
MEXaHU3MOB), CIEAysl MPEIOKEHHOW HWHCTPYKLUMHU: TPH BBHIMOJIHEHUH HM3MEPEHUH coOuparthb
HKCHEPUMEHTAIbHYIO YCTAHOBKY U BBIYMCIIATH 3HAUCHHE UCKOMOM BEJIMUUHBI;
co0IoIaTh MpaBuiIa TEXHUKHU OE30MACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHUEM;
YKa3bIBaTh MPHUHLHUIBI JIEHCTBHA NPUOOPOB W TEXHUYECKHUX YCTPOMCTB: BECHI, TEPMOMETP,
JMHAMOMETp, COOOIIAIONINECS COCYIbl, OapoMeTp, phlyar, MOJBWXHBIH W HETOABHKHBIN OJIOK,
HaKJIOHHasl IIJIOCKOCTb;
XapaKTepu30BaTh MPUHLIUIIBI ICHCTBUS U3YYEHHBIX IPUOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOI
Ha UX ONMCAaHUsA (B TOM YMCIe: MOMIIMITHUKU, YCTPOWCTBO BOAONPOBOJA, THIPABIMUECKUNA Ipecc,
MaHOMETpP, BBICOTOMED, IIOPLUIHEBOM HACOC, apeoMeTp), MCIONb3ys 3HaHUS O CBOMCTBax
(bu3nYeCKUX SIBICHUH U HEOOX0qUMBbIe (PU3MUECKUE 3aKOHBI U 3aKOHOMEPHOCTH;
IPUBOANUTH TPUMEpPHl (HAXOAUTHh WHGPOPMALMIO O NPUMEpPax) MPAKTHYECKOTO HCIOIb30BAHUS
(bu3HYECKUX 3HAHUHN B TMOBCEIHEBHOW JKU3HH JJIs oOecrieueHust 0€30MacHOCTH MPU 0OpalieHuu ¢
npubopaMM M TEXHUYECKUMH YCTPOHCTBAMHU, COXPAHEHUS 3/10pOBbsi U COONIIONEHUS HOPM
HKOJIOTMUYECKOTO TIOBEJICHUS B OKPY’KaIOLLEH Cpee;
OCYLIECTBIATh OTOOP MCTOYHMKOB HMH(popManuu B VHTepHETe B COOTBETCTBUM C 3aJaHHBIM
IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HUMEIOIIMXCS 3HAHUH M NyTéM CpaBHEHUS PA3IUUHBIX
MCTOYHHUKOB BBIJICNIATh HWHPOPMALHUIO, KOTOpas SBISETCS NPOTHBOPEYMBON HIIM MOXKET OBITh
HE/I0CTOBEPHOI;
UCTOJNB30BaTh TPU  BBINOJHEHUH YYEOHBIX 3aJaHWil  HAYYHO-TIOMYJSPHYIO JINTEPATypy
(bu3NIEeCKOTO COJepKaHuUs, CIPABOYHBIC MaTEpUAIIbI, peCypchl ceTn HTepHeT, BIaAeTh MpuéMaMu
KOHCIIEKTHPOBAHUs TEKCTa, IpeoOpa3oBaHus HH(POpMAIMK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
CO03/1aBaTh COOCTBEHHbIE KPATKHE NMHCbMEHHBIE U YCTHBIE COOOIIEHHSI HA OCHOBE 2—3 HMCTOYHUKOB
uHbopManuy (U3MUECKOTO COJCPKAHUSA, B TOM UYHUCIIE ITyOJHMYHO AENaTh KPaTKHe COOOIICHUS O
pe3yabTarax MPOEKTOB MM Y4eOHBIX HCCIEIOBaHUM, IpPHU 3TOM TIPaMOTHO HCHOJIb30BATh
M3YyYEHHBIN MOHATHWHBIN ammapar Kypca (pU3uKH, COPOBOXKIATh BEICTYIUICHHE MTPE3CHTAIHEH;
IIPYU BBIMOJIHEHUHN Y4e€OHBIX NMPOEKTOB M HCCIIEIOBAaHUI pacnpenensTh 00S3aHHOCTU B TpyIe B
COOTBETCTBHUHM C MOCTaBJICHHBIMU 3aJ[a4yaMH, CJICUTD 32 BHIMOJIHEHUEM IJ1aHa JAEHCTBUM, a1eKBaTHO
OLIEHUBATh COOCTBEHHBIH BKJIAJ| B JIEATEIBHOCTh TPYIIIbI, BBICTPAUBATh KOMMYHHKATHBHOE
B3aMMOJICHCTBHE, YUUTHIBAsi MHEHHE OKPY>KAOLIHX.

K koHny oOydenuss B 8 kJjacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JIOJIKHBI
OTpaXkaTb C()OPMUPOBAHHOCTH Yy OOYUAIOIIMXCSl YMEHUH:
MCIOJIb30BaTh IOHATHUSA: Macca W pa3Mepbl MOJIEKYJ, TEIUIOBOE IBUKEHHE aTOMOB M MOJEKYI,
arperaTHble COCTOSHHSI BEIIECTBA, KPHUCTAUTMYECKHE UM aMop(dHbIe Tena, HACHIIEHHBIA U
HEHACBIIIEHHBII Tap, BIAXHOCTh BO3/AyXa, TEeMIlepaTypa, BHYTPEHHSS HHEpPrus, TEIUIOBOH
JBUTATENb, JJIEMEHTAPHBIA JJIEKTPUUECKUI 3apsij, OJCKTPUYECKOEe TI0Jie, TPOBOJHHUKH U
JURJIEKTPUKH, TIOCTOSTHHBIHM JIE€KTPUUECKUI TOK, MArHUTHOE IOJIE;
pasnuuath SBJICHUS (TEIUIOBOE pacCIIMpPEHHME U CKaTue, TeIulolepenada, TEIUIOBOE paBHOBECHE,
CMayMBaHMEe, KalWUISpHbIE SBJICHHS, HCHApeHHe, KOHACHCAIMs, IUIaBJIE€HHE, KPUCTAJUIN3aIUSL
(oTBepneBaHUE), KUIIEHUE, Terlonepeaaya (TEIIONPOBOIHOCTb, KOHBEKIMS, H3JIyYEHHE),
QJIEKTpHU3allUs  TeJl, B3aUMOJCHCTBHE 3apsAloB, JEHCTBHA DIEKTPUYECKOIO TOKAa, KOPOTKOE
3aMbIKaHWEe, B3aUMOJICHCTBHE MAarHWTOB, JEHCTBHE MAarHUTHOTO TOJS HAa TPOBOJHHUK C TOKOM,
3JIEKTPOMArHUTHAs MHAYKIMS) 1O ONMMCAHUIO MX XapaKTEPHBIX CBOMCTB W HAa OCHOBE OIIBITOB,
JIEMOHCTPHPYIOIINX JaHHOE (PU3NIECKOE SIBIICHHE;
pacro3HaBaTh MPOSBICHNUE U3YyYCHHBIX (U3NUYECKUX SIBICHUH B OKpY)KaIOLIeM MHUpPE, B TOM UYHUCIIE
¢du3nveckue sSBJICHUS B IPUPOJIE: MOBEPXHOCTHOE HATSHKEHUE M KaWJUISIPHBIE SIBJICHUS B IPUPO/IE,
KpUCTaJIIBI B mpupoe, uznydenue CoiHila, 3aMep3aHue BoJ0EMOB, MOpPCKUE OpH3bl, 00pa3oBaHUe
pOCBI, TyMaHa, HWHEes, CHEra, JJICKTPHUECKHE SBJIECHUS B arMocdepe, 3JIEKTPUUYECTBO >KHUBBIX
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OpPraHU3MOB, MarHUTHOE MoJie 3eMJId, ApEi] MOIIOCOB, POJIb MAarHUTHOTO MOJS JJS JKU3HHU Ha
3emiie, TOJSPHOE CUSHUE, MPU ATOM IMEPEBOAUTH MPAKTUYECKYIO 33/7ayy B y4EOHYIO, BBLIEISATH
CYIIECTBEHHBIC CBOIMCTBA (TpU3HAKN) (PU3HUECKUX SBICHUM;

OIMCHIBAaTh U3YYEHHbIE CBOWCTBA Ted M (U3MUYECKUE SBJICHUS, UCTIOIb3Ys (PU3MUECKHUE BETUUMHBI
(Temrieparypa, BHYTPEHHSSI SHEPrus, KOJMYECTBO TEIUIOTHI, yAeNbHas TEIIOEMKOCTh BEIECTBA,
yZeIbpHas TEIUIOTa IUJIaBJIEHUS, yJeJIbHAs TEIUIOTa Napoo0pa3oBaHus, yJeiabHas TEIJI0Ta CTOPaHUs
TOIUIMBA, KOX(PQPHUIIMEHT MOJE3HOTO JEHCTBUS TEIJOBOW MAIMHBI, OTHOCHTENbHAs BIIAXKHOCTb
BO3[yXa, OJJIEKTPUYECKUM 3apsija, cuila TOKa, D3JEKTPUYECKOE HaNpsDKEHUE, CONPOTHUBIICHUE
MIPOBOJHHKA, YJEIbHOE COMPOTHBIICHUE BEILECTBA, paboTa MU MOUIHOCTH 3JEKTPUUYECKOTO TOKa),
IIPU ONMUCAHUU MPABUIBHO TPAKTOBATh (PU3NUECKUN CMBICI HCIIOIb3YEMBIX BEINYHH, 0003HAUYCHUS
U eIUHUIBl (U3NYECKUX BEIMYUH, HAXOIAUTh (OPMYIIbI, CBS3BIBAIOLIUE MAaHHYIO (U3HUYECKYIO
BEIMYMHY C JPYIMMH BEIMYMHAMHU, CTPOUTH TPaPUKH H3YYCHHBIX 3aBUCHUMOCTEW (HU3MYECKHX
BEJINYUH;

XapaKTepu30BaTh CBOWCTBA Tel, (U3WYECKHE SIBICHUS W MPOIECCHI, HCIOJb3Ysl OCHOBHBIC
II0JIOKEHUS MOJIEKYJIIPHO-KMHETUUYECKOM TEOpUU CTPOEHHs BELIECTBA, INPUHLHUII CYNEPIIO3ULIUU
noJieit (Ha KaueCTBEHHOM YPOBHE), 3aKOH COXpaHeHUs 3apsia, 3akoH OMa i ydacTKa Lenu, 3aKOH
Jbxoyns—JleHua, 3aKOH COXpaHEHHs SHEPTHH, IIPU ITOM JaBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA
Y 3aMKCBIBATH €70 MATEMATUUYECKOE BBIPAXKEHUE;

OOBSICHATh (PM3MUECKUE MPOIECCHl W CBOMCTBA TEN, B TOM YHCJIE W B KOHTEKCTE€ CHTyalud
[IPAKTUKOOPUEHTUPOBAHHOI'O XapaKTepa: BBbISIBIATH I[PUYUHHOCIIEICTBEHHBIE CBS3H, CTPOUTH
oOBsicHeHHe M3 1—2 JIOTMYECKMX IIaroB ¢ Omopoil Ha 1-2 M3Yy4eHHBIX CBOWCTBA (DU3MUECKHUX
SBJICHH, (PU3NIECKUX 3aKOHOB MJIM 3aKOHOMEPHOCTEH;

pemate pacy€THble 3a7ayd B 2-3 JEHCTBUS, UCIOJB3YS 3aKOHBI M (DOPMYJBI, CBSI3BIBAIOIIME
¢u3nveckre BEIMYMHBI: HA OCHOBE AaHajHM3a YCIIOBHS 3a/laud 3alChIBATh KPATKOE YCIOBHE,
BBISIBJISITH HEAOCTAaTOK JIAHHBIX JUIS pELIEHUs 3aJadyd, BBIOUpATh 3aKOHbI U  (QOPMYJIBI,
HeoOXonuMBble il e€ pelleHUs, MPOBOJUTH pacuéThl W CPAaBHUBATh TMOJYYCHHOE 3HAUYCHUE
($U3NIECKOil BETMUNHBI C U3BECTHBIMU JIaHHBIMU;

pacro3HaBaTh po0JIeMbl, KOTOPbIE MOKHO PELIUTh MPU MOMOIIHU (PU3NUYECKUX METOJIOB, UCIOIb3Ys
ONMCAaHUE HCCIEAOBAHUS, BBIIEIATh MPOBEPSIEMOE MPEANOI0KEHUE, OIEHUBATh IMPAaBUIBHOCTh
MOpsAJIKA IPOBEEHUS UCCIIEN0BaHNs, 1€TIaTh BBIBOBI;

MPOBOAUTH OMNBITHl MO HAOMIOAEHHIO (U3NYECKUX SBICHUM WM (U3MYECKUX CBOICTB Tel
(KanuIIsipHbBIE SIBJICHUS, 3aBUCUMOCTD JIaBJIEHUS BO3/1yXa OT €ro o0béMa, TeMIepaTypbl, CKOPOCTH
npolrecca OCThIBAHMS W HArpeBaHUs MpPHU M3IYyYEHMH OT I[BeTa H3Tydaroled (MOrjoaroueil)
MTOBEPXHOCTH, CKOPOCTh UCIIAPEHUS BOJBI OT TEMIEPATYPhI )KUJKOCTH U IJIOLIAAHN €€ TOBEPXHOCTH,
UEKTPU3aLKs TEJI W B3aUMOACHCTBHE JJIEKTPUYECKHUX 3apsiioB, B3aUMOJEHCTBHE IMOCTOSHHBIX
MarHMTOB, BU3YyalU3allisi MarHUTHBIX MOJIEH MOCTOSHHBIX MarHUTOB, AEUCTBHUS MAarHUTHOTO IOJIS
Ha MPOBOJHUK C TOKOM, CBOMCTBAa JJIEKTPOMAarHWTa, CBOMCTBA JJIEKTPOIBUIATENS IOCTOSHHOIO
TOKa): (OpMyYIHpPOBaTh MPOBEPSEMbIE MPEANOJI0KEHNS, COOMPATh YCTAHOBKY M3 MPEIOKEHHOIO
000pyZI0BaHUs, OIKCHIBATh X0 OIbITa U (POPMYITHPOBATH BBIBOJIbI;

BBITNIOJIHATH NPSMbIE M3MEPEHUS] TeMIIepaTypbl, OTHOCUTEIbHON BIIAKHOCTU BO3yXa, CHJIBI TOKA,
HalpsDKEHUs C HCIOJIb30BaHHWEM AaHAJOTOBBIX MPHUOOPOB M JaTUYMKOB (U3UYECKUX BEITUYMH,
CpaBHUBATh PE3yJIbTAThl U3MEPEHUH C YUETOM 3a/1aHHON aOCOMIOTHON MOTPEIIHOCTH;

MPOBOANTH HCCIIEIOBAaHUE 3aBUCUMOCTH OJHOW (U3MUYECKON BENWYMHBI OT JAPYrol ¢
HCIOJIb30BaHUEM MPSMBIX W3MEpPEHUl (3aBUCHMOCTb COINPOTUBIIEHHUS MPOBOJHMKA OT €r0 JJIUHBI,
IUIOUIA/IA TIOTIEPEYHOT0 CEYEHMSI U YAEIBHOIO CONPOTUBIIEHHSI BELIECTBA TPOBOJHHUKA, CUJIBI TOKA,
UYIIEro Yepe3 MPOBOJIHUK, OT HANPSDKEHUS Ha MPOBOJHUKE, UCCIIEJOBaHHE TIOCIIEI0BATEIbHOTO U
napajieIbHOT0 COeIMHEHUH MPOBOJIHUKOB): IJIAHUPOBATH UCCIEI0BaHHE, COOMPATh YCTAaHOBKY U
BBITMIOJHATh U3MEPEHHUsI, CIeysl MPEeIJIOKEHHOMY IJIaHy, (UKCUPOBAaTh PE3yJIbTaThl MOJYYEHHON
3aBHCUMOCTH B BUJIE TaONIUI] U TpaMKOB, JIeNIaTh BHIBOJIBI IO PE3yJIbTaTaM UCCIICAOBAHMS;
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MIPOBOJIUTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMUYMH (yAenbHas TEMI0EMKOCTh BEIIECTBa,
COIIPOTHBIIEHHE TPOBOJHMKA, pPadOTa M MOIIHOCTh JJIEKTPHYECKOTO TOKa): IJIAHUPOBAThH
U3MEepeHus, coOUpaTh SKCIEPUMEHTAIBHYIO YCTaHOBKY, CII€Aysl MPENIOKEHHOW WHCTPYKIUH, U
BBIUUCIISATH 3HAUCHUE BEITMYUHBI;
coOJro1aTh MpaBUiia TEXHUKH OE30IaCHOCTH MpHU paboTe ¢ J1abopaTOpHBIM 00OPYI0BAHHEM;
XapaKTepU30BaTh MPUHLUIIBI AEHCTBUS U3yYECHHBIX TPUOOPOB U TEXHUUYECKUX YCTPOUCTB C OMOPOit
Ha MX oOmMcaHug (B TOM 4HCIE: CHUCTeMa OTOIUICHHMsI JIOMOB, TMTPOMETp, HapoBas TypOuHa,
aMIIepPMETpP, BOJBTMETP, CUETUMK IIIEKTPHUUECKON SHEPTHH, 3JIEKTPOOCBETUTENbHBIE HPUOOPHI,
HarpeBaTeNbHbIE DJIEKTPONPUOOPHI (IPUMEPDI), FIEKTPUUECKUE MPEIOXPAHUTEIH, SJICKTPOMArHmr,
AJIEKTPOJBHUraTeNb IMMOCTOSHHOTO TOKA), UCIOJIb3Ysl 3HAHHUS O CBOMCTBAaX (PU3MUYECKUX SIBICHUH U
HeoOxouMBble (hHU3HUECKHE 3aKOHOMEPHOCTH;
pacro3HaBaTh MPOCTHIE TEXHUYECKHE YCTPOMCTBA M HW3MEPHUTENbHBIE NPUOOPHI MO CXeMaM |
CXEMaTUYHBIM PUCYHKaM (KHJIKOCTHBIM TEPMOMETp, TEPMOC, ICUXPOMETP, TUTPOMETP, JABUTATEIb
BHYTPEHHEIO CTOpaHMsl, JJIEKTPOCKOIN, PEOCTAT), COCTABIATH CXEMBbI JJIEKTPHUYECKUX LEene ¢
MOCIIE0BATENBHBIM U MAPAIIEIbHBIM COSIMHEHUEM DIIEMEHTOB, pa3iinyasi yCIOBHbIE 0003HAYCHUS
JJIEMEHTOB JIEKTPUUYECKUX LIETIEH;
MPUBOJIUTh MPHUMEPHl (HAXOIUTh WH(GOPMALMIO O TMpPUMEpPax) MPAKTHUYECKOTO HCIIOJIb30BAHUS
(bu3nyecKUX 3HAHUN B MOBCEAHEBHOW YKU3HU ISl o0ecrieueHrs 0e30MmacHOCTU MpH OOpalleHUuH C
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3/I0POBbsI U COOIONEHUS HOPM
HKOJIOTMYECKOTO TOBEJICHUS B OKPYKaIOIEH Cpee;
OCYIIECTBISITh MOUCK HHPOpMauu (U3NYECKOTO coaepxkanus B VIHTepHETe, Ha OCHOBE
MMEIOIINXCS 3HAHUN U MyTEM CpPaBHEHUS JOTOIHUTEIBHBIX HCTOYHUKOB BBIICNIATH MHPOPMALHIO,
KOTOpasi SIBJSETCS] IPOTUBOPEUMBOI HIIM MOKET ObITh HETOCTOBEPHOM;
UCTOJNB30BaTh TPU  BBIMOJHEHHWH YYEOHBIX 3aJaHWil  HAYYHO-TIOMYJSIPHYIO  JINTEPATypy
(bU3NIECKOTO COJepKaHus, CIIPAaBOYHBIE MaTepHAIIbI, pecypchl ceTu VIHTepHeT, BajieTh mpuéMamu
KOHCIIEKTUPOBAHUS TEKCTa, MpeoOpa3zoBaHus HHPOPMAIIMK U3 OJHON 3HAKOBOI CUCTEMBI B IPYTYIO;
co3/1aBaTh COOCTBEHHBIC MMCbMEHHBIC M KPAaTKHUE yCTHBIE COOOIIeHUs, 0000mas nHpopManuio u3
HECKOJIbKUX HMCTOYHUKOB (U3WYECKOTO COJIEP)KAHHS, B TOM 4YHCIE IyOJIWYHO TMPEICTABIISATh
pe3yabTaThl MPOEKTHON WIIM UCCIIEI0BATEIbCKON AEATENbHOCTH, IIPH 3TOM I'PAaMOTHO HUCIOJIb30BATh
M3YyYEHHBIN MMOHATHHHBIN ammapar Kypca (pu3uKu, COMpoBOXKIATh BEICTYIICHHE MTPE3EHTAIINEH;
IIPU BBIMOJIHEHUH YYEOHBIX MPOEKTOB M MCCIENOBAaHUN (U3MYECKUX IPOLECCOB PACHPEAEIATH
0053aHHOCTH B TpYNIE B COOTBETCTBUU C IOCTABJIEHHBIMHU 3aJlauaMH, CJIEIAUTH 3a BHIIOJIHEHUEM
TUTaHa JIeHCTBHHA ¥ KOPPEKTHPOBATh €ro, aJeKBaTHO OICHWBAaTh COOCTBEHHBIM BKIAa B
JeSTeNbHOCTh TPYIIbI, BHICTPAaUBaTh KOMMYHHKAaTMBHOE B3aMMOJEHCTBHE, NMPOSBIAA TOTOBHOCTh
paspeniaTh KOHMIUKTHI.

K xoHmy oOydeHuss B 9 kJjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaXkaTh C(HOPMUPOBAHHOCTH Yy O0YUAIOIIMXCS YMEHHA:
UCMOJIb30BaTh MOHATHUS: CHUCTEMa OTCYETa, MaTepHalibHas TOYKa, TPACKTOPHUs, OTHOCUTEIBbHOCTh
MEXaHUYECKOT0 JIBUXKEHUs, nedopmanus (ynpyras, IiiacTuueckas ), TpeHue, HIEHTPOCTPEMUTENBHOE
YCKOpEHHE, HEBECOMOCTh M MEPErpy3KH, IEHTP TSHKECTH, aOCOIOTHO TBEPIOE TEIO, IEHTP TSHKECTH
TBEPJIOTO Tella, paBHOBECUE, MEXaHUYECKHE KOJICOAHUsI U BOJHBI, 3BYK, HH(PPA3BYK U YIBTPA3BYK,
AJIEKTPOMArHUTHBIE  BOJIHBI, IIKaja OJJIEKTPOMAarHUTHBIX BOJH, CBET, OJM30PYKOCTh U
JaTbHO30PKOCTh, CIEKTPbl MCIYCKaHWA W TMOMJIOIIEHUs, aibda, Oera- W TraMMa-u3JIyuyeHus,
M30TOIIBI, SIIEPHAsT DHEPTETHKA,
pa3nuyath  SBJIEHUSA  (paBHOMEpPHOE M  HEPaBHOMEpPHOE  NPSMOJIUHEHHOE  JBHXKEHUE,
PaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBIKEHHE, CBOOOIHOE TMaJicHUEe Tell, pABHOMEPHOE JIBIKCHHE
[0 OKPY)XHOCTH, B3aUMOJICHCTBHE TeJN, PpEaKTUBHOE JBIIKEHHE, KoyebaTelnbHOEe JBUKEHHE
(3aTyxaromme ¥ BBIHYXKJICHHBIC KOJieOaHUs), PE30HAHC, BOJIHOBOE JBIDKEHHE, OTPAKEHHE 3BYKA,
NpSMOJIMHEHHOE paclpocTpaHeHHe, OTpPaKEHHE W TNPEJIOMIIEHHE CBETa, IIOJIHOE BHYTpPEHHEE
OTpaKCHHE CBETa, pa3joXeHHe OeNoro cBeTa B CHEKTP M CIIOXKEHHE CHEKTPaJIbHBIX I[BETOB,
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JUCIEepCUsl CBETAa, ECTECTBEHHAs paJMOaKTUBHOCTb, BO3HMKHOBEHHE JIMHEHYATOrO CIEKTpa
W3JIy4YEHHUs) 10 OMHUCAHUIO UX XApaKTEPHBIX CBOMCTB M Ha OCHOBE OIIBITOB, JE€MOHCTPUPYIOIIUX
JTaHHOE (PU3HUYECKOE SIBICHUE;

pacro3HaBaTh IIPOSIBICHUE U3YYEHHBIX (M3MUECKUX SBICHUN B OKpYXarolleM MHUpe (B TOM 4uCIe
¢busnyeckue SBIECHUS B NPUPOJE: NMPUIUBBI M OTJIMBBI, JBHXKEHUE MIaHeT COJHEYHOW CHCTEMBI,
pPEaKTUBHOE JIBUKEHUE JKHUBBIX OPraHU3MOB, BOCIPHUSATHE 3BYKOB JKMBOTHBIMH, 3€MIIETPSICEHUE,
celicMUYecKHe BOJIHBI, LIyHAMH, 3XO0, IIBETa TeJl, ONTHUYECKUE ABJICHUS B IPUPOE, OMOIOTHYECKOe
JCWCTBUE BHUAUMOTO, YIbTPA(pHUOJIETOBOTO W PEHTTEHOBCKOTO U3JIyY€HHUH, eCTeCTBEHHBIN
palMOaKTUBHBIA (OH, KOCMHUYECKUE Jy4H, PaAHMOAKTUBHOE W3JIydCHHE IPUPOIHBIX MHHEPAJIOB,
JEICTBUE pPAJMOAKTUBHBIX M3JIYy4EHUH Ha OpraHU3M 4YeJOBEKa), NpU 3TOM IE€PEBOJIUTH
IIPAKTUYECKYIO 3a/1ady B Y4E€OHYIO, BBIAEIATH CYILECTBEHHbIE CBOWCTBA (IIPU3HAKM) (PU3MUECKUX
SIBJIICHHI;

OIUCHIBATh U3YUCHHbIE CBOMCTBA Tel U (PU3MUECKHUE SIBICHUS, UCIOJb3YsI (PU3NUECKUE BEINYUHBI
(cpenHsis W MIHOBEHHAs CKOpPOCTb Tejla Ipd HEPAaBHOMEPHOM JBM)KEHUH, YCKOPEHHE,
IIepEMELIEHHE, IIyTh, YIJIOBask CKOPOCTh, CUJIA TPEHMSI, CHJIa YIIPYTOCTH, CUJa TSKECTH, YCKOPEHUE
CBOOOJHOIO NaJeHUsi, BEC Teja, HMMIYJIbC Tejla, UMIIYJIbC CHJIbI, MeXaHudeckas pabora H
MOILHOCTb, ITOTEHIMAJIbHAS SHEPIUsl TeJa, MOAHITOrO HaJ MOBEPXHOCTHIO 3€MJIH, MOTEHIMATbHASL
SHEprus CXKaTol NpPYKUHbI, KUHETHUECKash SHEeprus, IMOJIHAs MEXaHUuYecKas SHeprus, Nnepuon u
yacToTa KojeOaHuM, IJIMHA BOJIHBI, IPOMKOCTb 3BYKa U BbICOTa TOHA, CKOPOCTb CBETA, [10Ka3aTelb
IPEJIOMIICHUS CpeAibl), IPU ONUCAHUM MPABUIBHO TPAKTOBATH (PU3NYECKUN CMBICI HUCIOIb3yEMBbIX
BEJIMYMH, 0003HAU€HUs U €AMHULBI (PU3MYECKUX BEIWYUH, HAXOAUTHh (POPMYJIbI, CBSA3BIBAIOILNE
JaHHYI0 (U3MYECKYI0 BEIMYMHY C JAPYTMMHM BEJIMYMHAMH, CTPOUTHh TIpaduKu H3Y4EHHBIX
3aBUCUMOCTEH (PU3MUYECKIX BEINYHH;

XapaKTepu30BaTh CBOWCTBA Tell, (U3NUYECKUE SIBICHUS U MPOLECCHI, UCIOJb3Ys 3aKOH COXPaHEHUS
SHEPI'UH, 3aKOH BCEMUPHOIO TATOTEHMSI, IPUHLUI CYHNEPIO3ULMH CUJI, TPUHLIUI OTHOCUTEIBHOCTU
lNanunest, 3axoHsl Hpl0TOHA, 3aKOH COXpaHEHUS UMITYJbCA, 3aKOHBl OTPAXEHHUS M IPEIOMIICHUS
CBETa, 3aKOHbI COXPAHEHHUs 3apsIOBOIO M MACCOBOI'O YHMCEN MPHU SAEPHBIX PEAKLHUAX, IPU ITOM
JaBaTh CIIOBECHYIO ()OPMYJIMPOBKY 3aKOHA U 3AIMCHIBATH €r0 MaTEMATUYECKOE BBIPAKECHHE;
OOBSICHATh (PU3MUECKUE MPOLECChl M CBOMCTBAa Tel, B TOM YHUCJIE€ M B KOHTEKCTE CUTYaIUi
IIPAKTUKOOPUEHTUPOBAHHOIO XapaKTepa: BBIABIATh INPUYUHHO-CIEACTBEHHBIE CBA3H, CTPOMTH
0o0BsICHEHHE M3 2—3 JIOTMYECKMX IaroB C ONOpoll Ha 2—3 H3Yy4EHHBIX CBOWCTBA (DU3MUECKHUX
SABJICHUH, (PU3NUECKUX 3aKOHOB UJIM 3aKOHOMEPHOCTEH;

pemars pacu€THble 3a7auu (ONMUparoLIecss Ha CUCTEMY U3 2—3 ypaBHEHUI), UCIIOJIb3Ysl 3aKOHBI U
(bopMyIIbl, cBsI3bIBAIOLINE (PU3HUECKUE BETUUYMHBI: HA OCHOBE aHAJIM3a YCIOBHS 33/1a4M 3alHUChIBATh
KpaTKO€ YCJIOBME, BBISBIATH HEAOCTAIOUIME WM W30BITOYHBbIE JaHHbBIE, BBIOMPATh 3aKOHBI U
bopMynbl, HEOOXOTUMBIE JIsi PELICHMs, MPOBOAUTH PACUETbl M OLEHUBATh PEATUCTHUYHOCTD
MOJIYYEHHOT'0 3HAaUeHUs (PU3HUECKON BEINYUHBI;

pacro3HaBaTh po0OJIeMbl, KOTOPbIE MOYKHO PELIUTh TP MOMOIIN (PU3NYECKUX METOJIOB, UCTIOIb3Ys
ONHMCAaHUE MCCIEAOBAHUSA, BBIIEIATh NPOBEPAEMOE INPEANOIOKEHUE, OLCHUBATh INPaBUIBHOCTh
MOpsAJIKa TMpPOBEIEHUS MCCIEAOBaHUSA, JelaThb BBIBOABI, HMHTEPIPETUPOBATH  PE3YIbTAThI
HaOJIOCHUH U OIIBITOB;

MPOBOAUTH OMBITHl MO HAOMIOACHHIO (U3MYECKUX SBICHUN WIH (PU3NYECKHUX CBOWCTB TeI
(u3yueHue BTOporo 3akoHa HbIOTOHA, 3aKOHa COXpaHEHHs] SHEPruH, 3aBUCUMOCTb MEpHOa
KoJIeOaHUH TPY>KUHHOT'O MasiTHUKAa OT MaccChl Ipy3a U ®KECTKOCTH MPYKUHBI U HE3aBUCUMOCTh OT
aMIUTUTYIbI MaJbIX KOJeOaHWM, MPSIMOIMHEHHOE pPAacIpOCTpPaHCHHE CBETa, Pa3jioKeHHE Oeoro
CBETa B CIEKTp, U3y4CHHE CBOMCTB M300pa’keHHs B IJIOCKOM 3€pKajie U CBOMCTB M300paskeHUS
npenMeTra B coOuparolieil JTuH3e, HaOMlI0IeHNe CIUIOLIHBIX U JIMHEHYaThIX CIIEKTPOB M3ITyYEHUS):
CaMOCTOSITENIbHO COOMpPaTh YCTAaHOBKY M3 M30BITOUHOTO Habopa 0OOPYIOBaHUS, OMUCHIBATH XOJ
OTIbITa U €r0 Pe3yabTaThl, POPMYIUPOBATH BHIBOIBI;
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MPOBOJUTH TPU HEOOXOIMMOCTH CEpUI0 MPSIMBIX HM3MEPEHUU, OINpeneNss CpelHee 3HAuYeHUe
U3MepseMoil BeIMUMHBI ((OKYCHOE pacCTOsHUE coOMparomieil JHH3bI), 00O0CHOBBIBATH BBIOOD
croco0a u3MepeHust (M3MEPUTEIIBHOTO MPUOopa);

MPOBOJIUTH HCCIICIOBAaHUE 33aBUCUMOCTEH (DUM3MYECKHX BENUYMH C HCIOIb30BAHUEM MPSIMBIX
M3MEpEeHUi (3aBUCHUMOCTH ITYTH OT BPEMEHHU IpPHU PAaBHOYCKOPEHHOM JBWKCHHM 0O€3 HadaabHON
CKOPOCTH, NEepHOAa KOIeOaHUI MaTeMaTHYeCKOro MasTHUKA OT JUIMHBI HUTH, 3aBHCUMOCTH YTJa
OTpaXEHHsI CBETa OT YIJla MaJeHHss M yIriia MPeJOMIICHUS OT yIJla TaJeHUs): IJIaHUPOBATh
UCCIIEJOBAaHUE, CAMOCTOSTEIBHO COOHMpaTh YCTAHOBKY, (MKCHPOBATh pE3yJbTaThl IOTYyYEHHON
3aBUCUMOCTH (PU3MUECKUX BEIWYHMH B BUAE TaONHIl U rpaduKoB, J1eNaTh BHIBOJBI MO pe3yiabTaTaM
UCCIICIOBaHMS,;

MPOBOJIUTH KOCBEHHBIE M3MEpPEHHs (PU3MYECKHX BEIMYMH (CPEIHssE CKOPOCTh M YCKOpPEHHE Tela
IpU PABHOYCKOPEHHOM JBIDKEHHH, YCKOPEHHE CBOOOJHOTO TMaJeHUs, >KECTKOCTh MPYKUHBI,
KO3 (OUIIMEHT TPEeHHsI CKOJLKEHHS, MEXaHHYecKas padoTa W MOIIMHOCTb, YacTOTa WM MEPHOA
KoJIeOaHUH MaTeMaTHYECKOTO U MPY>KUHHOTO MAasSTHUKOB, ONTHYECKasi cujia cCOOMpAIOIel JTHH3HI,
paaroaKTHBHBIA ()OH): IJIAHUPOBATH M3MEPEHUs, COOMPATh SKCHEPHMEHTAIBHYIO YCTAaHOBKY M
BBITIOJIHATh M3MEPEHHSI, CIEAYS MPEIJI0KESHHON WHCTPYKINHU, BBIYUCISATH 3HAYEHUE BEITMYMHBI U
aHAIM3UPOBATh MOIYYCHHBIE PE3yJIbTAThl C YYETOM 3aaHHOMN ITOTPELIHOCTH U3MEPEHHIA;
coOJII0IaTh MpaBHiIa TEXHUKH OE30MTACHOCTH MPU paboTe ¢ 1abopaTopHbIM 000pYyI0BaHNEM;
pa3nuuaTh OCHOBHBIC IIPH3HAKW HW3YYCHHBIX (HU3MYECKUX MOJENICii: MarepuaibHas TOYKa,
a0CoNMIOTHO TBEPJOE TENO, TOYCYHBIH MCTOYHUK CBETA, JIyd4, TOHKAs JIMH3A, IUIAHETapHas MOJEIb
aToma, HyKJIOHHasl MOJIeJIb aTOMHOTO S/1pa;

XapaKTepU30BaTh NPUHINIBI ACHCTBUS N3YYCHHBIX MPHOOPOB U TEXHUYECKUX YCTPOMCTB C OMOPOI
Ha UX OMHCaHUS (B TOM YHUCIE: CHHIOMETp, NaTYMKH MOJOXKEHHs, PACCTOSHUS M YCKOPEHHS,
pakeTta, 9X0J0T, OYKH, MEPUCKOT, (OTOAIIaAPaT, ONTUIECKUE CBETOBOBI, CIEKTPOCKOII, TO3UMET),
Kamepa BuibcoHa), MCronb3ys 3HaHHS O CBOWMCTBaX (HM3MYECKUX SBICHUH M HEOOXOAMMBIC
¢bu3nveckre 3aKOHOMEPHOCTH;

UCIIOJIB30BATh CXEMBI M CXEMaTHYHbIE PUCYHKM M3YYEHHBIX TEXHUYECKUX YCTPOMUCTB,
M3MEPUTENBbHBIX MPUOOPOB M TEXHOJOTHUECKUX MPOLECCOB NPU PEIIEHUH y4eOHO-TIPaKTHUECKUX
3aJad, ONTHYECKUE CXEMBI ISl MOCTPOSHHsI M300paXeHWH B TUIOCKOM 3€pKajie W coOMparomeit
JIMH3E;

MPUBOANTE TPUMEPHI (HAXOAWTHh WHPOPMALKMI0O O TPUMEpPax) MPAKTHYECKOTO HCIOIH30BAHMUS
(bU3NYeCKUX 3HAHWI B TMOBCETHEBHON KHU3HH JIJIsI 00ECIIeYeHUsT OE30MaCHOCTH MPH OOpAIICHUH C
npubopaMu M TEXHUYECKUMH YCTPOHCTBAMH, COXPAHEHUS 3/I0pOBbsi U COONIONEHUS HOPM
HKOJIOTUYECKOTO MOBEICHUS B OKPY)KAIOIIEH Cpee;

OCYILIECTBIATh MOUCK HH(pOpManuu (U3NYECKOro coaepkaHuss B VHTepHeTe, caMOCTOSITEIbHO
(dbopMynupys TMOMCKOBBIM 3ampoc, HAXOAUTh IyTH OINpPENEeNeHUss JIOCTOBEPHOCTH MOIYyYEHHOM
nHpOpMAIUY Ha OCHOBE UMEIOIINXCS 3HAHUHN M JIOTTOTHUTEIHHBIX NICTOYHUKOB,;

UCMOJb30BaTh MPU  BBINOJHEHUM YYEOHBIX 3aJaHM  HAyYHO-TIONMYJSPHYIO  JINTEpaTypy
(bu3n4ecKoro cojiepKaHus, CIpaBOYHbIE MaTepHallbl, pecypchbl ceTu VIHTepHeT, BiajieTh NpuéMamu
KOHCIIEKTHPOBAHUS TEKCTa, MpeoOpa3oBaHust HH(POPMAIK U3 OJHOW 3HAKOBOW CHCTEMBI B IPYTYIO;
co3JlaBaThb COOCTBEHHBIE IHCBMEHHBIE U YCTHBIE COOOIIEHUS Ha OCHOBE HHGMOpManuu U3
HECKOJIbKUX WCTOYHUKOB (PU3UYECKOTO COJCpKAHUsS, MyOJMYHO TMPEIACTABIATh pPE3yIbTaThl
MPOEKTHOM WJIM UCCIIEI0BATEIbCKON NESTEIbHOCTH, IPU 3TOM I'PAaMOTHO HUCIOJIb30BATh N3YUEHHBIN
MOHATUIHBIN anmapar u3y4aeMoro pasjena GU3UKHA U CONMPOBOXK/IAThH BBICTYIIICHHE TPE3CHTAIeH
¢ yuéToM 0cOOEHHOCTEH ayTMTOPHH CBEPCTHUKOB.



TEMATHYECKOE INTAHUPOBAHUE
7 KVIACC
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No HaumenoBaHue pa3jiesioB " Tem | KostnyecTBo 4acoB DyieKTpoHHbIe (LU PpPOBbBIE)
n/n NMPOrpaMMbI Bcero Kontposbnbie | [IpakTnyeckne | 00pazoBaTebHbIe PECypPChl
padoThI padoThbI

Pa3nes 1.®@u3uKa u e€ pojib B NO3HAHUU OKPY:KAKOIIEro Mupa

1.1 ®du3uKa - HayKa o IpUpPoae 2 https://m.eds00.ru/ZJ2UI13BMX

1.2 dusznyecKre BETMIUHbI 2 1 https://m.edsoo0.ru/UDCTC8RJID

1.3 EcTecTBeHHOHay4YHBIN METOJ1 O3HAHUS 2 1 https://m.eds00.ru/ZOL7QLIIS

Wroro no pazneny 6

Pa3nes 2.1lepBoHayasbHble CBeIeHUS 0 CTPOCHMH BellecTBa

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

2.2 JIBrokeHWEe M B3aMMOJACHCTBUEC  YaCTHIl | 2 1 https://m.edso00.ru/ZXDKOLXCC
BEIICCTBA

2.3 ArperaTHbIe COCTOSIHUS BEIIeCTBA 2 https://m.edsoo.ru/ONOV1XY1K

Uroro no pazueny S)

Pa3nen 3./IBu:xeHne u B3auMojieiicTBHe TeJl

3.1 MexaHN9ecKoe IBIKEHUE 3 https://m.edsoo.ru/SFPMEBWOK

3.2 WNuepuus, Macca, IIIOTHOCTh 4 1 https://m.edso0.ru/GXPU4MT5P

3.3 Cuita. Bunsr cun 14 1 2 https://m.edsoo.ru/9RNDRUONW

Wtoro no pazneny 21

Pasnen 4./laBjeHue TBEPABIX TeJl, )KHIAKOCTEH U ra3oB

4.1 Hapnenne. Ilepemaua paBnenus TBEPABIME | 3 https://m.eds0o.ru/XODW367P2
TeJaMH, KUJKOCTIMHU U Ta3aMH

4.2 JlaBneHue XuaKoCTH 5 https://m.edso0.ru/2MVXZ0KL 4

4.3 ATMochepHoe TaBiieHue 6 https://m.eds00.ru/T7134SXNO

4.4 JlelicTBUE JKUAKOCTH ¥ ra3a Ha MOTpyKEHHOE B | 7 2 3 https://m.edsoo.r/NFE6OYBNK
HUX TEJIO

Hroro no paszneny 21

Paszpnen 5.Pabora 1 MOIIHOCTH. JHEPrusi

51 Pabora 1 MOIIIHOCTH 3 1 https://m.edsoo.ru/75LMREDY 1

5.2 [TpocThie MEXaHNU3MBI 5 1,5 https://m.eds00.ru/5S04NQXKX9
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5.3 | Mexannueckas sneprus 4 1 |1 | https://m.edso0.ru/G30454EMT
Hroro no pazueny 12
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME | 68 4 12,5
8 KJIACC
KosanyecTBo yacoB
No 1/ HaunmeHoBaHue pa3naeiioB H TEeM Komrpoasmsie  IIpaKrieckue DJIeKTpoHHbIe  (uHMpoBbIE)
NPOrpaMMblI Bcero paGoTLI padoThi o0pa3oBaTe/IbHbIE pecypchl
Pa3pen 1.TensioBbie iBJICeHUS
1.1 CTpoeHue U CBOWCTBA BEIIECTBA 7 1 https://m.eds00.ru/R8QZNCIPM
1.2 TemmoBsIe IPOIIECCHI 21 1 5 https://m.edsoo.ru/FI42A5VZA
Wtoro no pazneny 28
Paznen 2.2/1ekTpuYecKrue 1 MATHUTHBIE SIBJIEHUS
21 9J‘IeKTpI/I‘leCKj/IC 3apsi/ibl. 3apsHKeHHbIE Tena U 7 1 https://m.eds00.ru/RAOORCTO4
WX B3aHMOJICHCTBHE
2.2 IToCTOAHHBIN JIEKTPUUECKUI TOK 20 7 https://m.edsoo.ru/PBQBOWS2B
2.3 MarHuTHBIC SIBJICHHS 6 1 15 https://m.edsoo.ru/BULAFRBRA
2.4 ONEeKTpOMarHuTHasi UHIYKLUS 4 https://m.edsoo.ru/7QODSEL15
Wtoro o paszneny 37
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 5 145
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9 KJIACC
KoauuecTBo yacos
Ne n/m Hanmenonaniic PAsICIon " e Konrpoabusie IIpakTuueckue JUCKTpOHHEIe  (UH(PPOBLIC)
MPOrpamMmbl Bcero oOpa3oBaTe/IbHBIE pecypchl
padoThI padoThI
Pa3zpen 1.Mexannueckue siBJICHUSA
11 MexaHn4eckoe ABHKEHHE M CIOCOOBI €ro 10 1 1 https://m.eds0o.r/CEOGHRGTL
OITUCAHUS
1.2 BsaumoneiictBue Ten 20 1 3 https://m.edsoo.ru/UC1RQAF4C
1.3 3aKOHBI COXPaHCHHS 10 3 https://m.edsoo.ru/SHEC3Y25B
Hroro mo pasneny 40
Pazgen 2.Mexanudeckne KojiecOaHUs M BOTHBI
2.1 MexaHU4eCKHE KOJIcOaHus 7 3 https://m.edso0.ru/S5VIGSAI3
2.2 MexaHu4eckue BOJIHBI. 3BYK 8 1 3 https://m.edsoo.ru/DHIJGBAS0
Wroro no pazueny 15
Pa3zzes 3.2/1eKTPOMAarHUTHOE T0JIe ¥ JIEKTPOMATHUTHbBIE BOJIHBI
3.1 VICKTPOMATHHUTHOC froze " 6 2 https://m.edsoo.ru/DT98BSEY0
ANIEKTPOMArHUTHBIE BOJIHBI
HToro no pazaeny 6
Paznen 4.CBeroBble siBJICHHSA
4.1 3aKoHBI PaCIPOCTPAHEHHUsI CBETA 6 2 https://m.edsoo.ru/HBN3NMK2M
4.2 JIMH3BI U ONITHYECKHE TPHOOPEI 6 3 https://m.edso0.ru/2Z0WNYKRX1
4.3 Pa3znoxxenue 6enoro cBera B CHEKTP 3 2 https://m.eds00.ru/2Z5AH0DTO
Wtoro no pazneny 15
Paszpnen S.KBanTOBBIC sIBJICHHS
5.1 HcnyckaHue U MOTIIONICHHE CBETa aTOMOM 4 1 https://m.edsoo.ru/BKSE4AQQ8
5.2 CtpoeHue aTOMHOTO sijipa 6 1 https://m.edsoo.ru/USWX2R61B
5.3 S nepHbie peakuu 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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Pa3znen 6.1loBTOpHTEILHO-0000 A0 NI MOTYJIb

6.0  llosropemne u obobwenne  coxcpani g 1 2 https://m.eds00.ru/JKQXVISBE
Kypca ¢u3uku 3a 7-9 xnacc

Hroro no pazueny 9

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 102 5 27



https://m.edsoo.ru/JKQXVJ8BE
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HPOBEPAEMBIE TIPEJIMETHBIE PE3YJIbTATBI OCBOEHUS OCHOBHOM
OBPA3OBATEJIBHOU ITPOI'PAMMBbI OCHOBHOI'O OBIIIEI'O OBPA30OBAHMUMAA

7 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

1.1
1.2

1.3

IIpoBepsiemble  mpeaMeTHbIe  pe3yJIbTATHI  OCBOEHHUSI  OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOTI'0 00111er0 00pa30BaHus

HCIIOJIb30BATh U3YYCHHBIC ITIOHATUSA

pa3ianyaTh SBJICHMS 110 ONMCAHUI0 MX XAPAKTEPHBIX CBOMCTB M HAa OCHOBE
OTIBITOB, IEMOHCTPUPYIOIIMX JaHHOE (PU3HUECKOE SBICHUE

pacro3HaBaTh MPOSBICHUE U3YYCHHBIX (PU3UUYECKHUX SBICHHUA B OKPYKAIOIIEM
MHUpE, B TOM YHCJIe (PU3NYCCKUE SBICHHUS B MPHUPOJE, MPU ITOM IEPEBOIUTH
MPAKTUYECKYIO0 3a7ady B Y4eOHYIO, BBIICHSATH CYIICCTBCHHBIE CBOWCTBA
(mpu3HakK) GU3NYECKUX SBICHUN

14

1.5

1.6

1.7

1.8

OIKCHIBATh M3YYCHHBIC CBOWCTBA TEN W (PU3UUECKUE SIBJICHUS, HCIOIb3YS
(du3HYECKUe BEIMYWHBI, TIPH ONMUCAHHWH IMPABUIBHO TPAKTOBATh (DU3HUSCKUN
CMBICJI HCIIOJIb3YEMbIX BEJIIMYHMH, X O003HAUYCHUS W CIUHMIBI (DU3HYCCKHUX
BEJIMYMH, HAXOAUTH (DOPMYJIIBI, CBSA3BIBAIONINE JTAHHYIO (PU3HUECKYIO BEIIMUUHY
C JPYrUMH BEIUYMHAMH, CTPOUTh TpPaQUKH M3YyYCHHBIX 3aBHCUMOCTEH
(UBUYECKUX BETUYUH

XapaKTCPpHU30BaATh CBOMCTBaA TECII, (1)I/I3I/I‘~I€CKI/IC SABJICHUSA U IPOLECCHI, UCITOJIb3Y
HN3YUCHHBIC 3aKOHBI, IIpU 3TOM [dBaTb CJIIOBCCHYIO (l)OpMy.]'II/IpOBKy 3aKOHa H
3aIMCbIBATh €0 MAaTCMATUYCCKOC BBIPAKCHUC

OOBSICHATH (PM3MUECKHUE SBICHUS, TPOLECCHI U CBOWMCTBA TEJ, B TOM YHUCIIE U B
KOHTEKCTE CUTYyalMil NpaKTUKO-OPUEHTHPOBAHHOIO XapakTepa: BbISBIATh
IPUYNHHO-CJIE/ICTBEHHBIE CBA3HM, CTPOUTH OOBSICHEHHE U3 | — 2 JIOrMYecKux
maroB ¢ omopod Ha 1 — 2 H3ydeHHBIX CBOIcTBa (U3UYECKUX SIBICHUH,
(bu3nyYeCKUX 3aKOHa UM 3aKOHOMEPHOCTHU

pemiaTts pacu€THble 3a7auu B 1 — 2 elCTBUS, UCMONB3Ys 3aKOHBI B (hOPMYIIBI,
CBsI3BIBAONINE (DM3MUSCKUE BEIMYMHBI: HAa OCHOBE aHAIM3a YCIOBHS 3aadd
3aMKChIBaTh KPaTKOe YCJIOBHE, TMOJACTaBIATh (PU3NYECKUE BEIUYHHBI B
dopMysIbI W TPOBOJHUTH PACU€Thl, HAXOJUTH CIPABOYHBIC JIAaHHBIC,
HEOOXOUMBIE UIS PEIICHUs 3a/a4, OLIEHUBATh PEATUCTUUYHOCTD MOTYYCHHON
(U3UYECKON BETMYUHBI

pacrno3HaBaTh IPOOJIEMBI, KOTOPbIE MOXKHO PEIIUTh MPHU MOMOILIU (HU3HUECKUX
METO/IOB, B OIIMCAaHUU HUCCIIEAOBAHUS BBIICIATH IIPOBEPAEMOE MPEAIIOIOKEHUE
(runortesy), pa3iMyaTb U HUHTEPIPETHPOBATH MOJYUYEHHBIH pe3ynbTar,
HaXOJIUTh OIIMOKH B XOJI€ OMbITA, AeIaTh BBIBOBI 0 €0 pe3ysbTaTamM

1.9

1.10

1.11

MPOBOAMTDH OMBITHI IO HAOMIOMEHUIO (U3NYECKUX SBICHUN UIH (PU3UIECKHUX
CBOMCTB Tel: (OPMYITUPOBATH MPOBEPSIEMBIC MPEANOJIOKEHUSI, COOHUpaTh
YCTaHOBKY W3 TMPEIJIOKEHHOTO O0OPYAOBaHHUSA, 3alUCHIBATh XOJ OIbITA H
(GhOpMyYIUPOBATH BHIBOIBI

BBITIOJTHSITH MPSMbBIE U3MEPEHHUS C UCTIOJIb30BAHUEM AHAJIOTOBBIX M IIU(PPOBHIX
npuOOpPOB, 3aMTUCHIBATH MTOKA3aHUS TPUOOPOB ¢ YUETOM 33aJaHHOM a0COTIOTHOM
MOTPEUIHOCTH U3MEPEHUI

MIPOBOJIUTH HCCJICIOBAHUE 3aBUCHMOCTH OJHOW (DU3UYECKON BEIMYMHBI OT
JpYyrol ¢ UCIOJb30BAaHUEM TMPSIMBIX HW3MEPEHMM, ydacTBOBaTb B
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1.12

1.13

1.14

1.15

1.16

IUTAHUPOBAHUM Y4E€OHOTO HCCIIEIOBaHMSI, COOMPAaTh YCTAHOBKY M BBIMOJHATH
U3MEpeHus, Cieaysd NpeAJIOKEHHOMY IUIaHy, (HUKCHPOBATh pPE3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (DM3MYECKUX BEIUYMH B BHJE MNPEAJIOKEHHBIX
TabIHI U TPaUKOB, AETaTh BBIBOAKI 110 PE3yJIbTaTaM HCCIEeIOBAHUS

MPOBOAWTh  KOCBEHHBIC  HM3MEpEHUs  (DU3MYECKUX  BEIMYWH, CIEAys
IPEUIOKEHHOW MHCTPYKIMM: TPU BBIIOJHEHUH U3MEPEHHH coOuparh
HKCIIEPUMEHTAJIbHYIO YCTAHOBKY M BBIUUCISATH 3HAUEHHE UCKOMOU BEJIMUMHBI

coOIro/IaTh MpaBHWJa TEXHUKHA OE30IacHOCTH TpHU padoTe ¢ J1abopaTOPHBIM
000py1I0BaHHEM

yKa3blBaTh NPUHIMIBI JEHCTBUA NPUOOPOB M TEXHUYECKHX YCTPOMCTB,
XapaKkTepu30BaTh MPUHLUIBI ISHCTBHUS N3YUYEHHBIX IPUOOPOB U TEXHUUYECKUX
YCTPOMCTB C IOMOLIBIO MX OIMCAaHUs, MCIOJIb3YysSd 3HAHUSA O CBOMCTBAX
¢u3nueckux  ABJIEHUH W HEOOXOoAMMble  (U3UYECKUE  3aKOHBl U
3aKOHOMEPHOCTH

NPUBOINUTE MPUMEPH! (HAXOAUTh MH(OPMAIMIO O MPUMEpax) MPaKTHIECKOTO
UCMOJIb30BaHUS  (PU3MUYECKMX 3HAHUM B  TOBCEIHEBHOW JKU3HM  JJIA
oOecrnieueHus 0€30MacCHOCTU MpU OOpaIleHUU ¢ NMpUOOpaMu U TEXHUUYECKUMU
YCTPOMCTBAMM, COXPAHEHUS 3/10pOBbSl U COOJIOACHUS HOPM 3KOJOIMUYECKOIO
MOBEJICHUS B OKPYXAIOUIEH cpeae

OCYIIECTBIISAITh OTOOpP HCTOYHMKOB WHGpopMmanuu B cetu HHTEepHeT B
COOTBETCTBUM C 33JaHHBIM IIOMCKOBBIM 3allpOCOM, Ha OCHOBE HMMEIOLIUXCS
3HAHUM U HyTeM CpaBHCHUA PA3JIMYHBIX UCTOYHUKOB BBIACIATH I/IH(i)OpMaHI/IIO,
KOTOpAas SIBJISIETCS MPOTUBOPEUUBOM MIIM MOXKET ObITh HEIOCTOBEPHOM

1.17

1.18

1.19

UCIIONIb30BATh MPU BBINOJIHEHUM Y4YeOHBIX 33/aHUH HAayYHOIIOMYJISPHYIO
auTeparypy (U3NYECKOTO COJCpXKAHUSA, CIPABOYHBIE MaTEpHalbl, PECypCHI
cetu  MHTepHer, Bnamerb nOpuéMaMM  KOHCIIEKTHPOBAaHHS  TEKCTa,
npeoOpazoBaHus HHGOPMAIIMU U3 OJTHOM 3HAKOBOW CHUCTEMBI B IPYTYIO

CO3/1aBaTh COOCTBEHHBbIE KpaTKHE IUCbMEHHbIE W YCTHBbIE COOOIICHHs Ha
OCHOBE 2 — 3 HCTOYHUKOB HMH(pOpManuu (U3NYECKOTO COAEp’KaHUS, B TOM
quciae MyOJIMYHO JienaTh KpaTKue COOOIIEHUs O pe3ysibTaTax MPOEKTOB HIIU
yueOHBIX MCCIEAOBaHUN, MPU 3TOM TPAMOTHO HCIOJIb30BATh H3YyUEHHBIN
NOHATUHMHBIN  ammapar Kypca (HU3UKH, CONPOBOXJAATh  BBICTYIUICHHE
Mpe3eHTalnen

MpPU  BBHITIOJIHEHUH YYEOHBIX TIPOCKTOB U UCCIECNOBAHUM paCIpENessiTh
00s13aHHOCTH B TPYIIIE B COOTBETCTBUU C MOCTABJICHHBIMH 33/]Ja4aMHU, CIIEAUTD
3a BBINOJIHEHHUEM IIJIaHa JEWCTBUH, aIEKBaTHO OIEHMBATh COOCTBEHHBIN BKJIA
B JICATEIBHOCTh TPYIIIbI, BBICTPAMBATh KOMMYHUKATUBHOE B3aUMOJEHCTBUE,
YUYUTBHIBasE MHEHHUE OKPYKAKOIIUX

8 KJIACC

Kon
NpPoBePSIEeMOro
pe3yJabTara

IIpoBepsiemble  mpeAMeTHBbIE  Pe3yJbTaThI ocBOEHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHus

11

HCIIOJIB30BaTh MMOHATHA

1.2
1.3

pasiuyaTh SABJICHMS 110 ONMCAHUIO MX XapaKTEPHBIX CBOMCTB U Ha OCHOBE
OTIBITOB, IEMOHCTPUPYIOIINX JAHHOE (PU3NYECKOE SBJICHUE

paciio3HaBaThb MPOABJICHHUC U3YYCHHBIX (I)I/I3I/I‘-ICCKI/IX SIBJICHUI B OKpYKaromem
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MHUpE, B TOM 4Hucie (GU3NYECKUE SIBICHUS B MPHPOJIE, IPH ITOM IMEPEBOAUTH
MPAKTUYECKYI0 3a/ladyy B Yy4eOHYIO, BBIACIATH CYIIECTBEHHBIE CBOWMCTBA
(mpu3Haku) GU3NUYECKUX SBICHUN

1.4

1.5

ONKCHIBATh HW3YYCHHBIC CBOWCTBA Te M (PU3UYECCKUE SBICHHS, HCIOJb3Ys
dbu3nYeCKue BEIUYHMHBI, IPH OMHMCAHWUU TMPABWIBHO TPAKTOBATh (DHU3MUECKUN
CMBIC]T HCIOJb3YEMBIX BCIIMYUH, OOO3HAUCHUS U CIMHHUIBI (PU3NICCKUX
BEJIMYMH, HAXOUTh (DOPMYIIBI, CBS3BIBAIOIINE JTAHHYIO (DU3HUECKYIO BEIIMIHHY
C JPYyrUMHU BEIMYMHAMH, CTPOHUTH TIpapUKH HM3yYEHHBIX 3aBUCHMOCTEH
(UBHYECKUX BEINYNH

XapaKTepU30BaTh CBOMCTBA TeJ, (PU3HUECKUE SIBJICHHUS U MPOLIECCHI, HCIIONb3YS
W3YYCHHBIC 3aKOHBI, PU ITOM J[aBaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA H
3aIHUChIBaTh €r0 MaTEMATUYECKOE BBIPAKCHHE

1.6

OO0BACHATH (PU3HUYECKHE NPOLIECCH U CBOWCTBA TEJI, B TOM YMCIIE U B KOHTEKCTE
CUTyallull INPAKTUKO-OPUEHTHPOBAHHOI'O XApaKTepa: BBIABIATh IPUYUHHO-
CJICZICTBEHHBIE CBSI3M, CTPOUTH OObsCHEHHE U3 1 — 2 JIOTMYECKHX ILIaroB ¢
noMomeio 1 — 2 W3ydeHHBIX CBOWMCTBAa (M3WYECKHUX SBICHUH, (U3MUECKHX
3aKOHA WJIHA 3aKOHOMEPHOCTH

1.7

1.8

pemaTth pacy€THbIE 3a4a4u B 2 — 3 IEHCTBUS, UCIIONb3Ys 3aKOHBI U (DOPMYIIHI,
CBSI3bIBAIOIIME (DM3WYECKHE BEIUYMHBI: HA OCHOBE aHAIM3a YCIIOBHUS 3aJadu
3alKUChIBaTh KPAaTKOE YCIOBHUE, BBIABIATh HEJOCTATOK JAHHBIX ISl pELICHUS
3a1aud, BBIOMpATh 3aKOHBI M (OPMYIIBI, HEOOXOAMMBIE IS €€ pEeUIeHHs,
OPOBOAMTH PAacy€Thl U CpPaBHUBATH TIOJYyYEHHOE 3HAUYEHHE (PUINYECKOM
BEJIMYMHBI C U3BECTHBIMH JIaHHBIMU

pacro3HaBaTh MPOOJIEMBI, KOTOPBIE MOKHO PELINTh MPH HOMOIIN (PU3HYECKUX
METOJOB, MCIOJIb3ys OIMCAaHUE WCCIEN0BaHUsA, BBIICIATH IIPOBEPAEMOE
IIPEANOJIOKEHUE,  OLEHUBATH  IPABUIBHOCTh  NOpAJKA  IPOBEIACHUSA
UCCIIEI0OBAHMS, 1€]1aTh BEIBObI

1.9

1.10

MPOBOAMTH OMBITHI MO HAOMIOACHUIO (PU3NYECKUX SIBICHUU WM (PU3NYECKUX
CBOMCTB TeiI: (OPMYIUPOBATh TMPOBEPSEMbIC TMPEATNOIOKEHHS, COOUpaTh
YCTaHOBKY M3 MPEIJIOKEHHOTO0 O00OpYAOBaHHUSA, OMHCHIBATH XOJA OMbITA H
(bopMyITHUPOBATH BHIBOIBI

BBITIOJHSATH MPSIMbIE U3MEPEHHsI C HCIOIb30BAHUEM aHAIOTOBBIX MPHOOPOB H
JTATYMKOB (PU3UYECKHUX BEJIMYUH, CPABHUBATH PE3YJIbTAThl H3MEPEHUN C YUIETOM
3a/IaHHOM a0COTIOTHOM MOTPEIIHOCTH

1.11

IPOBOJUTH HCCIIEOBAaHUE 3aBHCUMOCTH OJHON (PU3MUECKOW BEIMUYUHBI OT
JIPYroi C UCIOJIb30BAHUEM NPSMBIX U3MEPEHUH: IIJIAHUPOBATh UCCJIEAOBAHUE,
coOMpaTh YCTAaHOBKY M BBINOJHATh HM3MEpPEHUs, CJleays MperIokKEeHHOMY
IU1aHy, (PUKCUPOBATh PE3yIbTAaThl MOJTYYEHHON 3aBUCHUMOCTH B BHJI€ TaOIHI] U
rpauKOB, JeJIaTh BHIBOJIBI IO PE3YyJIbTaTaM UCCIIEJOBAHUS

1.12

NPOBOJIUTh KOCBEHHbIE H3MEpPEeHHs (U3NYECKUX BEIUYMH: IUIAHUPOBATh
U3MEpEeHUs], COOMPATh IKCIIEPUMEHTAIbHYIO YCTAaHOBKY, CIEAys MPeII0KeHHOM
WHCTPYKIUU, U BBIYUCIATh 3HAYECHHUE BEJIMYUHBI

1.13

1.14

1.15

coOuro/iaTh MpaBWJIa TEXHUKU OE30MacHOCTH IMpH paboTe ¢ 1abopaTOpPHBIM
00opyI0BaHEM

XapaKTepu30BaTh MPUHIMIIBI JEHCTBUS U3YUYEHHBIX MPUOOPOB U TEXHUUECKUX
YCTPOMCTB C ONOpPOM Ha MX OIMCAHWs, HUCIOJb3ys 3HaHUS O CBOMCTBax
bu3nyecKuX SIBICHUN U HEOOX0AUMbIe (PU3NUYECKHIE 3aKOHOMEPHOCTH

pacino3HaBaTb NPOCTBIC TEXHUYCCKUC YCTpOﬁCTBa U U3MCPUTCIILHBIC HpI/I60pLI
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o ¢xemMaM M CXEMATHUYHBIM PHCYHKAM, COCTAaBJIATH CXEMBI JJICKTPHUYCCKUX
Leleil ¢ MOoCIeIOBaTeIbHEIM U napamuiCJIibHbIM COCIUHCHUCM J3JICMCHTOB,
pasjindas yYCJIOBHBIC 0003HaYEHM PJIEMEHTOB OJICKTPHUICCKUX uenefl

1.16

OPUBOJIUTH NpPUMEPHl (HAXOAUTh MHGOPMAIUIO O IMpHUMEpax) MPaKTUYECKOrO
UCTIONIb30BaHUs (DU3MUECKUX 3HAHUU B MOBCEHEBHOMN KHU3HU /ISl 00eCTICUCHUS
0e30MacHOCTH MpH 00pallleHuu ¢ TpUOOpaMu U TEXHUUYECKUMH YCTPOUCTBAMU,
COXpaHEHHUS 3/I0POBbSI U COONIOJICHUST HOPM 3KOJIOTMUECKOTO MOBEJICHUS B
OKpY>Kalolleu cpene

1.17

OCYIIECTBIISATh MOUCK HH(pOpManmu (U3NYECKOTO COJEPKaHUS B CETH
NHTepHeT, Ha OCHOBE HMEIONIMXCS 3HAHUM M MYTEM  CpaBHEHUS
JIOTIOTHATEIIFHBIX MCTOYHHKOB BBIICISITh HH(POPMAIMIO, KOTOpAsl SBISICTCS
MIPOTUBOPEUMBOM UM MOXKET OBITh HEOCTOBEPHOIT

1.18

1.19

UCIIOJIb30BaTh MPU BBINOJHEHWU YYEOHBIX 3aJaHUil Hay4yHO-TOMYJISIPHYIO
auTepatypy (GU3MYecKoro coaepKaHHs, CIPABOYHBIE MAaTEPUANIBI, PECypCHI
cetu  HWHrepHer; Bnamerp  OpuéMamMM  KOHCIEKTUPOBAHMS  TEKCTA,
npeoOpazoBanus HHGOPMAITUU U3 OJTHOW 3HAKOBOW CUCTEMBI B IPYTYIO

co3/1aBaTh COOCTBEHHbIE MMCbMEHHbIE U KPAaTKHE YCTHBIE COOOIIEHUS, 0000111ast
UHPOPMALIMIO U3 HECKOJIIBKMX MCTOYHHKOB (PU3NYECKOIO COAEP)KaHUs, B TOM
yuclie nyOJIMYHO MIPEICTaBIATh pe3yJbTaThl IIPOEKTHOMN WIH
UCCIIEOBATEIbCKON NI€ATENbHOCTH, IIPU 3TOM TIPAMOTHO HCIIOJIB30BATH
W3y4eHHBIN MOHATHUHBIN anmapar Kypca GU3UKH, COMPOBOXK/IATh BHICTYIUICHNE
Mpe3eHTalnei

1.20

IIPU BBITIOJIHEHUHU Y4EOHBIX MPOEKTOB U HCCIeA0BaHUN (DPU3MUECKHUX TMPOIECCOB
pacnpeneniaTh O0S3aHHOCTH B TPYIIIE B COOTBETCTBHH C ITOCTABJICHHBIMH
3aJa4aMi, CJICTUTh 32 BBIMOJIHEHHEM IJIaHa JEHCTBUI U KOPPEKTHPOBATH €ro,
aJICKBaTHO OIIGHUBAaTh COOCTBEHHBIM BKJIQJ B JCSITCIBLHOCTH TPYIIIIBI,
BBICTpAauBaTh KOMMYHUKATHBHOE B3aUMOJICHCTBUE, TMPOSIBISASI TOTOBHOCTH
paspeniath KOH(PIUKTHI

9 KJIACC

Kon
NpoBepPsIeMoOro
pe3yJbTara

IIpoBepsiemble  mpeaMeTHbIe  Pe3yJbTAThl  OCBOEHHSl  OCHOBHOW
o0pa3oBaTe/IbHOI MPOrPaMMbI OCHOBHOTI'0 00111er0 00pa30BaHUA

11
1.2

HCII0JIb30BATh U3YUCHHBIC TIOHATUA

pasiindaTtb ABJICHHA 110 OIMHCAHHIO HMX XAaPAKTCPHBIX CBOICTB M Ha OCHOBE
OIIBITOB, ICMOHCTPUPYIOIIHUX JAaHHOC (I)I/I3I/IIIGCKOC SABJICHUC

1.3

14

pacro3HaBaTh MPOSBICHUE U3YYEHHBIX (PU3NUYECKUX SBICHUH B OKPY)KaIOLIEM
MHUpE, B TOM 4ucie (U3ndeckue SBJICHUs B MPHUPOJE, NMPU ITOM NEPEBOIUTH
MPAaKTUYECKYI0 3aJadyy B Yy4eOHYI0, BBIIEIATH CYIIECTBEHHBIE CBOMCTBa
(npu3HaKM) PU3NUECKUX SIBICHUN

ONMCHIBATh M3YYEHHbIE CBOMCTBA TeN W (PU3UUECKHE SIBICHUS, HCIONb3YS
¢u3nyeckre BETMYMHBI, IPU OMUCAHUHU MPABUIBHO TPAKTOBATh (PU3NUYECKUN
CMBIC HCIMOJb3YEMbIX BEJIUYUH, OOO3HAUEHUS W E€AMHULBI (U3NYECKUX
BEIMYMH, HAXOIUTh (OPMYJbl, CBS3BIBAIOUIME JAHHYIO (DU3HUYECKYIO
BEJIMYMHY C JPYTMMH BEJIWYMHAMH, CTPOUTH TpaduKu H3YyYEHHBIX
3aBUCUMOCTEH (PU3MYECKUX BEINYUH

1.5

XapaKTCPU30BaTh CBOICTBaA TCI, (I)I/IBI/I‘-ICCKI/IC SABJICHUA W  HIPOUCCCHI,
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1.6

1.7

1.8

1.9

UCIIOJIb3YSl U3yYEHHBIE 3aKOHBI, IPU 3TOM J1aBaTh CIIOBECHYIO (DOPMYIHPOBKY
3aKOHA M 3aIMChIBATh €r0 MATEMATUUYECKOE BhIpAKECHUE

OOBSCHATh (PU3NYECKUE IMPOLECCHI W CBOWCTBA TEl, B TOM 4YHCIE U B
KOHTEKCTE CHTYyallMii TPAKTUKO-OPHUEHTHPOBAHHOTO XapaKTepa: BBISABISITH
MPUYUHHO-CIICACTBEHHBIE CBSI3U, CTPOUTH OOBSICHEHUE U3 2 — 3 JIOTHYECKUX
IaroB ¢ MOMOIIBIO 2 — 3 W3YYCHHBIX CBOWCTBA (DU3WYECKUX SIBICHHM,
(bU3HUECKUX 3aKOHA WU 3aKOHOMEPHOCTH

penrate pacy€THbIC 331a4M (ONUPAIOIINMECS Ha CUCTEMY U3 2 — 3 ypaBHEHUIN),
UCTOJB3ysl 3aKOHBI U (HOPMYJIBI, CBSI3bIBAIOIIME (PU3NUECKHUE BEIMYMHBI: Ha
OCHOBE aHaJM3a YCIIOBHS 3a/laud 3alHCHIBATH KPAaTKOE YCIIOBHE, BBIBIATH
HEIOCTAIONINE WM HM30BITOYHBIC JAaHHBIC, BHIOMPATh 3aKOHBI M (OPMYIIBL,
HEOOXOJMMBIE JUIS  pEIIEHHs, TPOBOIUTH pacu€rbl W  OICHUBATh
PEATMCTUYHOCTD MOJYYEHHOTO 3HaUCHHSI (PU3MYECKON BETMUHUHBI

pacrno3HaBarh MPOOJIEMBI, KOTOPhIE MOKHO PEIIHThH MPH MOMOLIH (PU3NIECKUX
METOJIOB, HCMOJIb3ys OIMCAaHME MCCIIEOBAaHUs, BBIIENIATh IPOBEpIEMOE
IIPEANON0KEHUE,  OLIEHMBATh  IPABWIBHOCTh  MOpPSAJKAa  MPOBEICHUS
UCCIIEJOBAHMUS, J1eJIaTh BBIBO/IbI, UHTEPIPETUPOBATH PE3y/IbTaThl HAOIIOIEHUN 1
OIIBITOB

MIPOBOJIUTH OIBITHI IO HAOIIOACHUIO (PU3MUYECKUX SBICHUNA WM (PU3UIECKUX
CBOMCTB T€J: CAMOCTOSATENBHO COOMPATh YCTAaHOBKY M3 M30BITOYHOrO Habopa
000pyZI0BaHUs, OMUCHIBATh XOJ OMBITA U €ro Pe3yNbTaThl, (POPMYIHPOBATH
BBIBO/IbI

1.10

111

1.12

MPOBOJIUTh TMPU HEOOXOJUMOCTH CEPHIO TPSMBIX H3MEPEHHA, OMPEACIIss
cCpeaHee 3HAYCHHWE HW3MEPSIeMOW BeMUMYMHBI  ((DOKYCHOE  pacCTOSTHHE
coOuparomeld  JMH3bI), OOOCHOBBIBaTH BBIOOpP crmocoba  HM3MEpEHUs
(n3mepuTeapHOTO Iprbdopa)

MPOBOJUTHL  HCCIEAOBAaHUE  3aBUCHUMOCTEH  (PU3MUECKHX  BEIUYUH C
WCIONBb30BAHUEM  MPSIMBIX  U3MEPEHUW: IUIAHUPOBATH  HCCIEIOBAHME,
CaMOCTOATENIbHO  cOOMpaTh  YCTAHOBKY,  (UKCHUPOBATh  PE3YJIbTAThI
MOJIYYEHHOU 3aBUCUMOCTH (DU3MUYECKUX BEMYHH B BHUJIE TaOIUIM rpaduKoOB,
JIeJIaTh BBIBOJIBI IO PE3YJIbTaTaM HCCIICIOBAHUS

MPOBOJIUTh KOCBEHHbIE H3MEPEHUs (U3NUYECKUX BEIMUYUH: IUIAHUPOBATh
U3MEpEeHUusi, COOUpaTh OSKCIEPUMEHTAIbHYI0 YCTAaHOBKY U  BBINOJHATH
U3MEPEHUs, CHEAys IPEIIOKEHHOW HWHCTPYKLHUH, BBIYUCIATH 3HAYECHUE
BEJIMYMHBl U AHAIW3UPOBATH ITOJYYEHHBIE PE3YJIBTATHI C Y4ETOM 3aJaHHOU
IIOIPELIHOCTH U3MEPEHUN

1.13

1.14

coOMIoAaTh MpaBHUiia TEXHUKH O€30MacHOCTH MpH paboTe C¢ JabopaToOpHBIM
o0opyaoBaHHEM

pa3nuyaTh OCHOBHbBIE TPU3HAKM M3YyYEHHBIX (U3NYECKUX  MOJEINeH:
MaTepHalibHasl TO4Ka, aOCOMIOTHO TBEPJOE TeNo, TOYSUHBIH UCTOUHUK CBETa,
JIyd4, TOHKAas JIMH3a, IUIAaHETapHas MOJEIb aToOMa, HYKJIOHHAas MOJEIb
aTOMHOTO si1pa

1.15

XapaKTepU30BaTh MPUHIIUIIBI JEHCTBUS N3YYEHHBIX PUOOPOB U TEXHHUECKUX
YCTPOMCTB C OMOPOM Ha WX ONWCAHMS, HWCIOJB3ys 3HAHUA O CBOMCTBAaX
(bU3MUYECKUX SIBICHUN U HEOOXOAUMBIE (PU3NIECKUE 3aKOHOMEPHOCTH

1.16

HCIIOJIB30BAaTh CXEMBbl U CXEMAaTUYHbIE PUCYHKH H3YYECHHBIX TEXHHUYECKHUX
YCTPOMCTB, U3MEPUTENBHBIX MPUOOPOB M TEXHOJOTHYECKHUX IMPOLIECCOB MpU
peleHnH y4eOHO-TIPAaKTHUECKUX 3a/1a4, ONTUYECKUE CXEMBI Ul MOCTPOSHUS
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M300pakKeHUH B TUIOCKOM 3€pKajie U COOMPAFOIICH JIMH3E

1.17

MPUBOAMUTH MPUMEPHI (HAXOJUTh HH(OOPMAIIMIO O MPUMEPax) MPAKTUIECKOTO
UCIONIb30BaHUsI  (U3WYECKUX 3HAHUH B TIOBCEIHEBHOM IKWU3HU  JUIS
obecrieueHrst 0€30MaCHOCTH MPU OOpaIIeHUU C TPHUOOpPaMU U TEXHUYECKUMU
yCTPOMCTBAMH, COXPAHEHHS 30OPOBBSI U COOTIOCHHSI HOPM IKOJIOTUYECKOTO
MOBEJICHHSI B OKPY’KaIOIICH cpeie

1.18

OCYLIECTBIISATh TOUCK HH(pOpMAMKA (PU3HUECKOTO COJIEPKAHHS B CETH
WuTepHer, caMoCcTOSTENbHO (GOPMYIUPYS TOUCKOBBIHN 3alIpOC, HAXOAUTh MYTH
OTIpeNieJIeHUs]  JOCTOBEPHOCTH IMOJYYEHHOH HMH(OpPMalMd Ha OCHOBE
MMEOIIMXCS 3HAHUHM U JIONIOJIHUTENIbHBIX HICTOYHUKOB

1.19

1.20

WCIOJIb30BaTh MPU BBIIOJHEHUU YYE€OHBIX 3aJaHUN HAYYHO-TIOMYJISIPHYIO
TUTepaTypy (PU3NYECKOro COACPIKAHMSI, CIIPABOYHBIC MAaTEPHAIbI, PECYPCHI
cetu  HMHrepHer; BiageTe NpUEMaMU  KOHCIEKTUPOBAHUS  TEKCTa,
npeoOpa3oBanus WH(OOPMAIIUY U3 OJTHON 3HAKOBOM CHCTEMBI B APYTYIO

co3/laBaTh COOCTBEHHBIC INHCHMEHHBIE M YCTHBIC COOOLICHHS HAa OCHOBE
uHbOpMallUM W3 HECKOJIBKMX HCTOYHHUKOB (DU3MUYECKOro conepKaHus,
MyOJIMYHO TPEACTABIATh PE3YyIbTAaThl MPOCKTHOW WM HCCIIEHOBATEIBCKOM
JEATEIBHOCTH, IIPU 3TOM T'PaMOTHO HCIIOJIb30BATh M3YYEHHBIN IOHATUNHBINA
anmapaT H3y4aeMoro pasjena (QU3MKM MU CONPOBOXKJIATh BBICTYIUIEHHE
Ipe3eHTaluen ¢ yu€TOM 0COOEHHOCTEH ayTMTOPUH CBEPCTHUKOB

1.21

IPU  BBINOJHEHUH YYE€OHBIX TPOCKTOB U UCCIEAOBaHMNA (HU3MUECKUX
MPOIIECCOB  pacTpeiesTh OOS3aHHOCTH B TPYIIE B COOTBETCTBUU C
MIOCTaBJICHHBIMHU 3a/ladyaMU, CIEAUTh 3a BBIIOJHEHHEM IUlaHa ACHCTBUN U
KOPPEKTHpPOBAaTh €ro, aJeKBaTHO OICGHWBAaTh COOCTBEHHBIH BKJIAJ B
NEeSATEIbHOCTh TPYMIBI, BBICTPAUBATh KOMMYHUKATHBHOE B3aMMOJICHCTBHE,
MIPOSIBJISISI TOTOBHOCTh Pa3pemiaTh KOH(INKTHI
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IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

7 KJIACC
Kon
Kon aniemenTa IIpoBepsiemble 3JIeMEHTHI COJleP:KAHUS
pasjaena
®U3MKA U EE POJIb B IIO3HAHMM OKPYXAIOIIEI'O MHUPA
dusuka — Hayka o mpupoje. SABieHus npupoabl. Pusnyeckue
1.1 SIBIICHUS: MEXaHUYeCKHUe, TEIUIOBBIC, 3JIEKTPUYECKHUE,
MarHUTHbIE, CBETOBbIE, 3BYKOBbIE
®dusnueckue BenUUMHBL. M3MepeHue (U3NYECKUX BEIUYMH.
1.2 dusnueckue puOOPBHI. [TorpemnocTs U3MEpEHUIL.
MesxayHapoiHasi CUCTEMa €AMHUIL
EcrecTBeHHOHay4HBId ~ METOJ|  IO3HAHMW:  HaOJIOJCHHUE,
1 13 [IOCTAaHOBKAa  HAy4yHOIO  BOIIPOCA, BBIJABUKEHUE THUIOTE3,
HKCIEPUMEHT o IpOBEpKe TUIIOTE3, 00BsICHEHUE
Ha0JI}0/1a€MOT0 SBJICHUS
1.4 Onwucanne GU3NUECKUX SBICHUN C ITOMOIIBIO MOJIENEH
[IpakTuyeckune paboOTHI:
W3mepeHue pacCTOSTHUM.
15 N3mepenune 00bEMa KUAKOCTU U TBEPIOTO TENa.
Onpeznenenue pa3MepoB MaJlbIX TeJ.
W3mepenue  temmeparypbl IOpU  [OMOILIM  KUJIKOCTHOIO
TEPMOMETPA U JIaTYHUKA TEMIIEPATyphI
[NEPBOHAYAJIBHBIE CBEJJEHNA O CTPOEHNUUN BEILIECTBA
21 CrtpoeHue BelecTBa: aTOMbI U MOJIEKYJIBI, UX pa3Mepbl. ONbITHL,
JIOKa3bIBAIOLINE JUCKPETHOE CTPOCHHE BELIECTBA
29 JIBuxenne uactul BemecTBa. CBA3b CKOPOCTH JBUKCHMS
' yacTull ¢ TemrnepaTypoil. bBpoyHoBckoe nBuxenue, mudpdysus
23 B3aumopeiictBue = yacTHI]  BELIECTBA:  NPUTSHKEHUE U
OTTaJIKUBAHUE
ArperaTHble COCTOSIHMS BEILIECTBA: CTPOEHHUE ra30B, JKUIKOCTEU
2 24 u T’BépHBIX (kpucranmnuyeckux) Ten. B3auMocBs3p MeXIy
CBOMCTBaMM BEILIECTB B PAa3HBIX arperaTHbIX COCTOSIHMSX M HMX
ATOMHO-MOJIEKYJISPHBIM CTPOCHHEM
2.5 Oco0EHHOCTH arperaTHBIX COCTOSTHUNA BOJIBI
[TpakTyeckue paboOTHI:
OueHka nuameTpa aTomMa METOAOM pPSAOB (C HCIIOJIb30BAaHUEM
26 dororpaduii).
' OMBITHI 110 HAOTIOACHHUIO TEMJIOBOTO PACITUPEHUS Ta30B.
OnbITBl MO OOHAPY)XEHUIO JIEHCTBHA CHJI MOJEKYISPHOTO
NPUTSHKSHUS
JIBIDKEHUE U B3AUMOJIEMCTBUE TEJI
31 Mexanndeckoe ABUKEeHHE. PaBHOMEpHOE M HEpPaBHOMEPHOE
3 ' IBHKEHUE
32 Cxopoctb. CpenHssi CKOpOCTb IPU HEPABHOMEPHOM JBUKECHHH.
Pacuér myTu 1 BpeMeHH JBUKEHUS




34

3.3

SBneHne wHepuMu. 3aKOH MHEPIMU. B3aumoneicTBue Ten Kak
HpI/I‘II/IHa N3MCHCHUS CKOpOCTI/I ABUXKCHU TCII. Macca KaK Mepa
WHEPTHOCTH TeJia

3.4
3.5

[TnotHocTs BemecTBa. CBSA3b IUIOTHOCTH C  KOJIMYECTBOM
MOJIEKYJI B €JMHHIIE 00hEMA BEIIECTBA

Cuna kak XapaKTEPHUCTHUKA BSaHMOHeﬁCTBHH TCI

3.6

3.7

Cuna ynpyroctu u 3akoH ['yka. M3mepeHue cuibl ¢ MOMOIIBIO
JMHAMOMeETpa

SIBnenue TAroTeHus U cuia TshkecTH. Cula TSHDKECTH Ha JPYTrux
maHerax. Bec rena. HeecomocTh

3.8

3.9

Cuna tpenusi. TpeHue CKOJbXKEHUSI U TpeHue nokosi. TpeHue B
IIPUPOJIE U TEXHUKE

CnoxxeHue  cujl, HAOpaBJIEHHBIX 10  OAHOM  IPSAMOI.
PaBHonelicTByIOIIAs CUIT

3.10

[TpakTuueckue paboThI:

OnpeneneHne CKOPOCTH PAaBHOMEPHOTO JBIDKCHHS (ITapuka B
KUAKOCTH, MOJIETH 3JIEKTPUYECKOI0 aBTOMOOWIISI M TaK Jaliee).
OnpeneneHue CpeaHEH CKOPOCTH CKOJIBKEHHUS OpycKa WIId
[IapuKa MO0 HAKIOHHOW mmiockocTd. OmnpeneneHue MIOTHOCTU
TBépHoro tena. OMBITEL, JIEMOHCTPUPYIOIINE 3aBUCUMOCTH
pacTspkeHus (nedopmanuu) MPYKUHBI OT MPUIOKEHHONW CHIIBI.
OnBITB, JACMOHCTPHUPYIOIIHE 3aBUCUMOCTH CHJIBI  TPCHUS
CKOJIbXKCHUSI OT Beca Tela M XapakTepa COINPHKACAIOLINXCS
MMOBEPXHOCTEH

3.11

dusnueckue SABICHHUA B IPUPOJE: MPUMEPBI ABWKEHHUS C
pa3IMYHBIMM CKOPOCTSIMM B JKMBOM M HEKUBOM IPUPOAE,
JICUCTBHUE CUJIBI TPEHUS B IIPUPOJIE U TEXHUKE

3.12

TexHuueckue yCTpOﬁCTBaZ AUHaAMOMCTpP, MOATIHUITHUKN

JIABJIEHUE TBEPIBIX TEJI, JKUJIKOCTEN 1 TA30B

I[aBJ'IeHI/Ie TBép,[[Ol"O tena. CrocoOsl YMCHBIICHUS U YBCIIMUCHUA

4.1
JTABJICHUS

492 JaBnenue rasza. 3aBHCHUMOCTH JaBJCHUsI raza oOT o0OOBEMa,
TeMIIepaTyphbl

43 [lepenaua naBneHus! TBEPIBIMU TEIAMH, KUJKOCTSIMHA M Ta3aMH.

' 3akoH Ilackans. [ITHeBMaTHUECKUE MAIIUHBI

3aBUCUMOCTh JIaBJICHUS KHUJIKOCTH oT TITyOUHBI.

4.4 I'uapocratuueckuit  mapagokc.  CooOmarmmmecss  COCYIBI.
['napaBianueckue MeXaHUu3MBbl
Atmocdepa 3emnau u atMochepHoe JaBieHue. [IpuumHbI

45 CyIIECTBOBaHUS  BO3AYIIHOW  oOosouku  3emiu.  OmbIT
Toppuuenu. 3aBUCUMOCTb aTMOC(HEPHOTO 1aBJICHUS OT BBHICOTHI
HaJT yPOBHEM MODSI

46 N3mepenue atmochepHoro aasnenust. [Ipubops! g uzmepenus
aTMOC(EpHOTO AaBICHHUS

47 JlelicTBue JKUAKOCTH M Tra3a Ha MOTPYKEHHOE B HHUX TeJo.
BrrTankuBaromiast (apxumenioBa) cuiia. 3akoH Apxumesa

4.8 IInaBanue ten. Bo3nyxomnnaBanue
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4.9

[TpakTrueckue pabOTHI:

HccnenoBanne 3aBHCHMOCTH Beca Tella B BOJE OT 00bEMa
NOTPY)KEHHOW B KUAKOCTh vactu Tena. OnpexneneHue
BBITAJIKUBAIOLIEH CUJIBL, JICHMCTBYIOIIEH HA TENO, IMTOIPYKEHHOE B
KUAKOCTh. [IpoBepka HE3aBHCHMMOCTH BBITAJIKUBAIOLIEH CHIIBI,
JIEUCTBYIOIIEH HA TEJO B KUJKOCTH, OT Macchl Tena. OMbITHI,
JEMOHCTPUPYIOLIME 3aBUCUMOCTh  BBITAIKMBAKOLIEH  CHUJIBL,
JEHCTBYIOIIEH Ha TENIO B KUAKOCTH, OT 00BbEMa MOTPYKEHHOH B
JKUJKOCTh 4YacTHU Tejla M OT IUIOTHOCTH  JKHUJKOCTH.
KoncTpynpoBanue apeoMerpa WM KOHCTPYMPOBAHHE JIOJAKU U
OIpeIeNICHUE €€ TPY30I0IbEMHOCTH

4.10

411

dusuyeckue SBIECHUS B MPUPOAE: BIUSHUE aTMOC(EPHOTO
JTaBJICHUS HA )KMBON OpraHu3M, IUIaBaHUE PHIO

TexHuyeckue ycTpoHCTBa: COOOIIAIOUINECS COCY/ b, YCTPOMCTBO
BOJIOIIPOBO/A, TUJPABIUYECKUN IPECC, MaHOMETP, OapoMeTp,
BBICOTOMEp, MOPIIIHEBON HACOC, APEOMETP

PABOTA, MOIIIHOCTDb, SHEPI'MA

5.1 Mexanudeckas padbora
5.2 MexaHnueckasi MOILIHOCTb
53 [IpocThle MEXaHHM3MBI: pbIYar, OJIOK, HAKJIOHHAS ILJIOCKOCTb.
IIpaBuno paBHOBecHsI ppI4ara
5.4 [TpumeHeHue paBuia PaBHOBECHUS pbldara K OJI0Ky
55 «3omoroe mpaBuiio» MeXaHUKUA. KodpUIHMEHT mojae3HOoro
nercTBUsl MexaHu3MOB. [IpocThie MexaHNU3MBbI B OBITY U TEXHHUKE
5.6 [ToTeHunanbHas 3HEPTUHU TeNa, HOJHATOrO HaJ 3eMIEM
5.7 Kunernueckas sneprus
5 58 Ilommas mexaHUdecKas § SHeprusi. 3aKOH M3MEHEHHUS W
COXpPAHEHHUsI MEXaHUYECKOW SHEPTUU
[TpakTudeckue paboTHI:
Omnpenenennie pabOTBl CWJIBI TPEHUS TIPH  PABHOMEPHOM
59 JBIJKEHUM  Tela MO  TOPU30HTAIBHOM  IMOBEPXHOCTH.
Uccnenosanue ycnoBuii paBHoBecus pwiuara. M3amepenune KIT/]
HaKJIIOHHOM  IIOCKOCTH. M3yueHue 3akoHa  COXpaHEHHUS
MEXaHUYECKOUN IHEPTUHU
5.10 du3nueckue sIBJICHUS B IPUPOJIE: PhIYArH B TEJI€ YEIOBEKa
511 TexHuueckre yCTpoMCTBA: pblyar, MOJABUKHBIA U HENTOABUKHBIN
0JIOKH, HAKJIOHHAS TIJIOCKOCTh, MPOCThIE MEXAHU3MBI B OBITY
8 KJIACC
Kona
pastena Kopa siemenTa IIpoBepsiemMble 3JIeMEHTbI COlEPKAHUSA
TEITJIOBBIE SABJIEHUSA
OCHOBHBIE TIOJIO)KEHHUST MOJIEKYJISIPHO-KUHETUYECKON TEOpUHr
6 61 CTpoeHHus BemecTBa. Macca u pasmepbl MojeKysl. OTBITHI,
TTOATBEPIKIAIOTIIHE OCHOBHEIE MOJIOKEHUS
MOJIEKYJIIPHOKMHETHYECKON TEOpUH
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Mopenu TBEPAOTO, XKHUIAKOTO W Ta3000pa3HOTO COCTOSHUHN

6.2 BemectBa. Kpucrammndeckue u amopdHbie Tena

6.3 O0bsaAcHeHNE CBOﬁuCTB ra3oB, JXUJIKOCTEH H Tlsépﬂblx Tel Ha
OCHOBE TOJIO’KEHUH MOJIEKYJIIPHOKMHETUYECKOM Teopuun

6.4 CmauuBaHue U KalWUISIPHBIE SIBICHUS

6.5 TemoBoe pacmiMpeHne 1 cxaTue

6.6 Temneparypa. CBsi3b TeMIlepaTypbl CO CKOPOCTBIO TEILJIOBOTO
JIBUKCHHSI YACTHI]

6.7 Buyrpennss osueprus. CnocoObl H3MEHEHHsS BHYTpPEHHEH
SHEPTUU: TEIUIoNepeaada U COBEPIICHUE pabOThI

6.8 Buabsl  temnonepenauu:  TEIIONPOBOJHOCTh,  KOHBEKIIUA,
U3ITy4yeHue

6.9 KonnuecTBo TemnoTel. Y aenbHas TEMIOEMKOCTh BELIECTBA

6.10 TemooOMeH U TEMIOBOE paBHOBECHE. YPaBHEHUE TEIIOBOTO
Oayranca

6.11 [InaBneHve u OTBepACBaHHE KPUCTANIMYECKUX BEIIECTB.
VY enpHas TeniaoTa niaBJICHUs
[TapooOpazoBanue u koHaencauus. HWcmapenue. Kunenue.

6.12 VY nenbHas TEIIoTa napooOpa3oBaHusl. 3aBUCHUMOCTh
TEMIIEPATyPbl KHTICHHUS OT aTMOC(HEPHOTO JaBICHHUS

6.13 BnaxxnocTs Bo3yxa

6.14 OHeprus ToIMBa. Y ieibHasl TENI0Ta CrOPAHUS
[Mpunnunsl padotel TerioBbix asurareneit KIIJ[ TemmoBoro

6.15 aBurarens. TeluioBble JBUrAaTelId W 3aIIATA OKPYXKAOIIECH
CpeIbl

6.16 3aKOH COXpaHEHHs M TPEBPAIICHHUS HSHEPTUM B TEIJIOBBIX
rporieccax
[IpakTuueckue padbOTHI:
OneiTel MO OOHApYXEHUIO AEHCTBHUS CHUI MOJEKYISIPHOTO
TIPUTSKCHUS.
OnbITHl MO BBIPAIIMBAHUIO KPUCTAJUIOB MOBAPEHHOW COJU WIIU
caxapa.
OneITel 1O HAOMIOICHUIO TEIJIOBOTO PACIIMPEHHs] Ta30B,
KUJKOCTEN U TBEPBIX TEIL.
Omnpenenenue gaBleHUs BO3AyXa B OaTUIOHE MITIPHIIA.
OMBITH, AEMOHCTPUPYIOIINE 3aBUCHMOCTDH JABJICHHUS BO3yXa

6.17 0T ero o0bEMa 1 HarpeBaHUs WIH OXJIAXKICHUS.

[IpoBepka runoTe3bl JUHEHHOW 3aBUCUMOCTH JJIMHBI CTOJIOMKA
KHUJKOCTU B TEPMOMETPUIECKON TPYOKE OT TEMIEPATYPHI.
HaGmronenne w3MeHeHUs BHYTpEHHEH OHEpruM Tela B
pe3ynbTaTe TeIionepeaadu U paboThl BHEITHUX CHITL.
UccnenoBanue sBIEHHS TEMJIOOOMEHAa TPU CMEIIMBAaHUU
XOJIOJTHOW U TOpsiYEN BOJBI.

OnpeneneHre KOIMYECTBA TEIUIOTHI, MOJYYEHHOTO BOJAOW MpH
TErI000MeHe C HarpeThIM METAJUIMYECKUM IIUIHHIPOM.
Ompenenenne yaeIbHON TEMIIOEMKOCTH BEIIECTRA.
HccnenoBanue npouecca uCnapeHusl.
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OnpeneneHre OTHOCUTENbHON BIAXKHOCTH BO3yXa.
OHPCHGHGHI/Ie YI[CHBHOﬁ TCIIJIOTHI IIJIABJICHUA JIbJA.
CDI/I?,I/I‘-IGCKI/IC SABJICHUA B Hpnpo;[e: HOBCpXHOCTHoe HaTsIKCHHUC U
KalWJUIApHBIE SBJICHUS B MPHUPOJE, KPUCTALUIBI B IPHUPOJE,

6.18 n3nyuenue CornHIa, 3aMep3aHue BOJOEMOB, MOPCKHE OpH3HI,
o0Opa3oBaHHe POChI, TYyMaHa, WHesl, CHera.
Texnuueckue YCTPOMCTBA: KaIluJUIsPBL, IIPUMEPBHI
WCIOJIb30BAaHUS KPUCTAILIOB, XKUAKOCTHBIM TEPMOMETp, JaTUHUK
6.19 TEMIIepaTypbl, = TEPMOC, CHCTeMa  OTOIUICHHUS  JOMOB,

TUTPOMETpPBI, TICUXPOMETp, TMapoBas TypOWHA, JBHUraTelb
BHYTPEHHETO CTOPaHUSl.

OJIEKTPUYECKUE 1 MAT'HUTHBIE ABJIEHUA

7.1 Dnektpusanus Tel. [[Ba posa 3IeKTpUUYECKUX 3apsiaoB
BsaumoeiictBue 3apsokeHHbIX Tell. 3akoH KyroHa (3aBUCHMOCTB

7.2 CWJIbI B3aUMOJICUCTBUS 3apsSKEHHBIX TEJl OT BEJIMYMHBI 3apSA0B U
PacCTOSIHUSL MEXK/1Y TEJIaMH )
Onexrpuueckoe mnose. HanpsEHHOCTh 3JEKTPUUECKOTO TOJISL.

7.3 [lpuHnun  cynmepmo3unuu  SIEKTPUYECKUX  moned  (Ha
KaueCTBEHHOM YPOBHE)
Hocurenn INEKTPUIECKUX 3apsAI0B. DneMeHTapHBIN

7.4 anektpudyeckuid 3apsa. Crpoenue artoma. [lpoBoaHuku u
JUAJIEKTPUKU

7.5 3aKOH COXpaHEHUs ANEKTPUUECKOro 3apsaa

76 DNEeKTPUYECKUI TOK. Ycnosus CYILLECTBOBAHMS
ANEKTPUYECKOr0 TOKA. ICTOYHMKHN OCTOSIHHOTO TOKa

77 JIeHcTBUS DJIEKTPUUECKOTO0 TOKa (TEIJIOBOE, XHWMHUUYECKOE,
MarHuTHOE). DIEKTPUUECKUN TOK B JKUJIKOCTSIX U razax

7.8 Onexkrpuueckas nenb. Cuia Toka. DIEKTPUYECKOE HAIPSKEHUE

79 ConpoTuBieHHEe MNPOBOAHMKA. YIENBHOE COINPOTUBIIECHUE
BelIeCTBa

7.10 3akoH OMa 1J1s1 yyacTKa Lenu

7.11 [TocnenoBarenbHOE U NapalIeIbHOE COEIMHEHUE IPOBOIHUKOB

712 PaboTa ¥ MOILIHOCTBH 3JEKTPUYECKOT0 TOKa. 3akoH Jlxoyns —
Jlenna

713 DneKTpUYecKre LEenu U NOTPeOUTENH 3JEKTPUUECKON IHEPTHU
B ObITY. KOopoTKkoe 3aMbikaHMe

714 [locTostHHbIe ~ MarHMTBL.  B3auMopeiicTBME  MOCTOSIHHBIX
MarHuToOB

715 MarnuTtHoe nosnie. MaraHuTHOe 1oje 3eMJIM U €ro 3HAYEHNe IS
KU3HU Ha 3emMJie

716 Omeir Opcrena. MarHuTHoe TMOJ€ SJIEKTPUYECKOIO  TOKA.
[IpuMeHeHue 37eKTPOMarHuTOB B TEXHUKE
JleficTBue MarHMTHOTO TOJISI Ha TMPOBOJHUK C TOKOM.

717 DOneKTpoABUraTelb  MOCTOSHHOTO  TOoKa. Vcmonb3oBaHue

JNIEKTPOABUIaTENed B TEXHUYECKUX YCTPOWCTBaX M Ha
TpaHCIIOpTe
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7.18

7.19

7.20

OnbiTel @apazess. SIBieHUE HIEKTPOMATHUTHOM WHIAYKIWH.
[IpaBuno Jlenna

Onexrporerepatop. CrocoObl MONYYEHUS AIEKTPUUYECKOU
SHEpPruU. DJIEKTPOCTAHIIMM HA BO300OHOBIISIEMBIX HCTOYHHKAX
SHEPTUU

[IpakTuueckue paboOTHI:

OnbITH O HAOMIONEHHIO JIEKTPU3AMH TNl HHAYKIUEH U 1pu
CONPUKOCHOBEHUH.

HccenenoBanue AeCTBUS 3IEKTPUYECKOTO 110JI HA IPOBOJIHUKHU
U JTUDJIEKTPUKU.

COopka u npoBepka paboThI AMEKTPUIECKON 1ETIH TOCTOSHHOTO
TOKA.

N3mepenue u peryampoBaHue CUIIbI TOKA.

N3mepenue u peryampoBaHue HAPSIKEHUS.

HccnenoBanue 3aBUCHMOCTH CWIJIBI TOKa, HIYIIErO 4Yepe3
pEe3UCTOp, OT COMNPOTUBIIECHUS PE3UCTOpPAa M HANPSIKEHUS Ha
pe3ucrope.

OnbIThl, AEMOHCTPUPYIOLIME 3aBUCHUMOCTb 3JIEKTPUYECKOTO
CONPOTUBIIEHUSI TMPOBOJHHMKA OT €ro JUIMHBI, IUIOLIAAU
MONEPEYHOI0 CEYEHUsI U MaTepuana.

[IpoBepka IpaBuia CJIOKEHHUS HaNpsLKEHU I npu
MOCJIEIOBATEIbHOM COEJUHEHUHU JBYX pe3ucTtopoB. IIpoBepka
IpaBujia JUIsl CWIbl TOKA INPH MAPAJUICIBHOM COEJUHEHUU
pesuctopoB. OrmpeneneHre padOThl 3IEKTPUUECKOTO TOKa,
uaymero  4epe3  pesucrop.  OmpezeneHue  MOIIHOCTH
JJEKTPUYECKOTO  TOKA,  BBIAEISEMONM  Ha  PE3UCTOpE.
HccnenoBanue 3aBUCHMOCTH CWJIBI TOKa, HIYILIETO 4Yepes
JaMIOUKy, OT HampsbkeHHs Ha Hel. Onpenenenune KII/]
HarpeBatens. lccnenoBaHwe MarHMTHOTO —B3aUMOJEHUCTBUSA
IIOCTOSIHHBIX ~ MAarHUTOB.  M3ydeHMe  MarHuTHOrO  IOJI
MIOCTOSIHHBIX MAarHUTOB NpPU MX OOBEIUHEHHHM U pa3fesiCHUU.
HccnenoBanue NeHCTBUS IEKTPUUYECKOTO TOKA HA MarHUTHYIO
cTpenky. ONBITbI, JEMOHCTPUPYIOIIME 3aBHUCHUMOCTh CHJIBI
B3aMMOJECICTBHUS KaTyIIKH C TOKOM M MarHUTa OT CHJIbI TOKa U
HalpaBJIeHUs TOKa B  Karymke. M3ydeHune  nencTBus
MarHMTHOIO IOJI Ha MPOBOJHUK ¢ TOKOM. KoHCTpyHpoBaHue U
n3ydeHue pabotel onekrpoasuratens. Msmepenune KIIJ]
ANEKTPOABUTaTENbHON YCTAaHOBKHU. ONBITBI IO HCCIEA0BAHUIO
SIBJIGHUS ~ AJIEKTPOMAarHUTHOW  MHAYKIMM:  HCCIEIOBaHUE
VU3MEHEHHH 3HaYE€HMsI M HAIIPABJICHUS] MHAYKIIMOHHOTO TOKa

7.21

7.22

dusnuecKkue sBICHUSA B INPUPOJE: DIEKTPUUECKUE SBIICHUS B
atMocdepe, IIEKTPUYECTBO KHUBBIX OPraHW3MOB, MarHUTHOE
nosie 3eMiH, Jpeld MoNIoCcOoB, POJb MAarHUTHOTO TMOJIS JUIS
JKU3HM Ha 3eMJIe, OJSIPHOE CUSTHUE

TexHudeckue  yCTpOMCTBA:  AJEKTPOCKON,  aMIIEpMETP,
BOJIETMETp, peOCTaT, CUETUYUK OJIEKTPUUYECKOH dHepruw,
AJIEKTPOOCBETUTEIILHBIC puOOpHI, HarpeBaTeIbHbIC
ANEKTPOIPUOOPHI (mpuMepsI), AIEKTPUUYECKUE
MPEOXPAHUTEIH, AIIEKTPOMArHuT, DIIEKTPOIBUTATEIH
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IIOCTOSHHOI'O TOKA, rCHEPATOP IMOCTOAHHOI'O TOKa

9 KJIACC
Kon
pasena Kox snemenra [IpoBepsieMbie AIE€MEHTHI COACPHKAHUS
MEXAHUWYECKUE ABJIEHUA
81 Mexa}Hqucxoe nBkeHue. MatepuanibHas Touka. Cucrema
oTcuéTa
8.2 OTHOCHUTENBHOCTh MEXaHUYECKOTO IBUKECHHS
8.3 PaBHOMEpHOE TPSAMOJIMHEHOE JBUYKEHUE
8.4 HepaBnomepHnoe mnpsimoiivHeitHoe aBWkeHue. CpemHsas |
MT'HOBEHHAsI CKOPOCTh TeJla IPH HEPABHOMEPHOM JIBHKEHHH
8.5 Yckopenune. PaBHOYCKOPEHHOE NTPSIMOIIMHENHOE IBUKEHHE
8.6 CBo6oguoe nagenne. OnbITel [anunes
PaBHoMepHOEe nBMXKEHHE O OKpykHOCTH. [lepuon m vacrora
8.7 oOparmeHusl. Jluneiinas u yrioBas CKOPOCTH.
LleHTpOoCTpeMUTENbHOE YCKOPEHHE
8.8 [TepBerit 3akoH HproToHa
8.9 Bropoii 3akon HeroToHa
8.10 Tperwnii 3akoH HeroToHa
8.11 [IpuHIMI CyneprnO3UIIUH CUTT
8.12 Cuia ynpyroctu. 3akoH ['yka
813 Cuna TpeHUs: cuiIa TPEHHs CKOJIbXCHHUS, CHUJIa TPEHUS IOKOS,
JpyTye BUIbl TPEHUS
8 814 Cuna TsDKECTM M 3aKOH BCEMUPHOTO TATOTEHHUS. YCKOpEHHE
' CBOOOIHOTO MMaJEHUS
8.15 IBuxenne mnnaHer Bokpyr Connma. [lepBas kocmuueckas
ckopocTh. HeBecoMocCTh U meperpy3ku
8.16 PaBHOBecue MarepuanbHO TOUkH. AOCOIIOTHO TBEPAOE TEIO
817 PaBHOBecue TBEpHOro Tena ¢ 3aKPEIUIEHHON OCBhIO BpalCHHUS.
MowmenT cuisl. LleHnTp TsokecTu
8.18 Nmnynec Tena. MI3Menenue nmnynsca. iMnynsc cuiibl
8.19 3aKOH COXpaHEHUsI UMITYJIbCa
8.20 PeakTuBHOE NBUXKEHUE
8.21 Mexanunueckasi paboTa U MOLIHOCTb
822 Pabora cun TsKecTH, ympyroctd, TpeHus. CBsi3b PHEPrUU H
paboThI
823 [lorennmaneHast SHeprus Tena, MOJHATOrO HaJl MOBEPXHOCTHIO
3emin
8.24 [ToTeHumanpHas 3HEPTUs CKATON MPY>KUHbI
8.25 Kunernueckas sneprusi. Teopema 0 KHHETUYECKOW SHEPTUU
8.26 3aKOH COXpaHEHUST MEXaHMUECKOW YHEPTHU
8.27 [IpakTuueckue padbOTHI:

Omnpenenenue cpenHeld CKOPOCTH CKOJIBKEHUS Opycka WIH




40

8.28

8.29

JBWKEHHUs IIapUKa MO HAKJIOHHOM IulockocTH. OmnpeneneHue
YCKOpEHHUsl Tella NpU PaBHOYCKOPEHHOM JABM)KEHHUU 11O
HaKJIOHHOM IIOCKOCTH.

HccnenoBanne  3aBUCUMOCTHM  IYTM  OT  BPEMEHM  IIpH
PaBHOYCKOPEHHOM JIBI>KEHUHU 0e3 HaualbHOU CKOPOCTH.
[IpoBepka rumoTespl: €ciiv NpU PAaBHOYCKOPEHHOM JBUKECHHUU
0e3 HadaJbHOW CKOPOCTU MYTHU OTHOCATCSA KaK pPsii HEYETHBIX
4yucesl, TO  COOTBETCTBYIOIIME  IPOMEXKYTKM  BPEMEHHU
OJIMHAKOBBI.

HccnenoBanue 3aBUCUMOCTH CHIIBI TPEHHUS CKOJBXKEHUS OT
CWJIBI HOpMalibHOTO naBieHus. Ompenenenue KodpduireHra
TpeHUsI CKOJbxkeHud. OmnpeneneHne KECTKOCTU MPYKUHBIL.
Onpenenenue pabOThl CUIIBI TPEHHS TPU PAaBHOMEPHOM
JOBUKEHMM  Tela 110  TOPU3OHTAJIbHONM  IIOBEPXHOCTH.
Omnpenenenue paboThl CUIIBI YIIPYTOCTH MPH MOABEME Tpy3a ¢
HCII0JIb30BAHUEM HEMOBUKHOTO U MOJIBUYKHOTO OJIOKOB
@dusnyeckue SABICHUS B TNPUPOAE: IPUIUBBI U  OTJIUBBI,
JnBUKeHue mianeT COJIHEYHOM CUCTEMBI, pEaKTUBHOE JBUKEHUE
YKUBBIX OPraHU3MOB

TexHuueckue YCTpOﬁCTBaZ CIIMAOMCTpP, AAaTYHUKH IIOJIOKCHMUA,
PacCTOAHNA U YCKOPCHUS, pAKCThI

MEXAHNWYECKUE KOJIEFAHUMA 1 BOJIHBI

9.1

Konebarenbnoe  nBuxkeHue. (OCHOBHBIE  XapaKTEPUCTUKU
KoJie0aHUH: Iepuo/I, YacTOTa, aMILIMTY 1A

9.2
9.3

9.4

9.5
9.6

9.7

9.8

9.9

Marematuueckuid ¥ TpYXKUHHBIA MasTHUKU. [IpeBparienue
SHEPTUH NP KOJIeOATETHHOM JBUKEHUN

3aryxatomue kojebanus. Beinykaennsie konebanus. Pezonanc

Mexannuyeckue BoOJHBI. (CBOHCTBA MEXaHMYECKHX  BOJIH.
[IpononpHbIe U MONepeYHbIe BOIHBL. JIJIMHA BOJIHBI M CKOPOCTH
e€ pacnpocTpaHeHus. MexaHu4yeckrue BOJHBI B TBEPAOM TeEIE,
CECMUYECKHUE BOTHBI

3ByK. ['(poMKOCTB U BbICOTa 3ByKa. OTpakeHUE 3ByKa
NudpaszByk u ynbTpa3Byk

[IpakTuueckue padbOTHI:

Onpenenenue YacTOTHI u nepuo/ia KoseOaHui
MaTeMaTU4eCKOro MasiTHUKA.

Omnpenenenue 4acTOThl M TEpUOAa KoNeOaHWN MPYKUHHOTO
MasTHHKA

UccnenoBanue 3aBUCUMOCTH nepuojaa KoseOaHui
MOABEIICHHOTO K HUTU Tpy3a OT JUIMHBI HUTH. MccnenoBanue
3aBUCHMOCTH TepHoJia KoNeOaHWl MPYKUHHOTO MasTHHUKA OT
Macchl rpy3a. [IpoBepka HE3aBHCHMOCTH TMepuoja KojieOaHW
rpy3a, MOJIBEIIEHHOTO0 K HHUTH, OT MAacChl Ipy3a M KECTKOCTU
npykuHbl. I3MepeHne yckopeHusi CBOOOTHOTO TaeHUs

duszndeckue SABICHHSA B nopupoac: BOCHPUATHE 3BYKOB
JKUBOTHBIMH, 3CMIICTPSAICCHUC, ceiicMuUYecKue BOJIHBI, LIYHAMH,
9X0

Texuuyeckue YCTpOﬁCTBaI 9XO0JIOT, HCIIOJIBb30BaHUC
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yIIbTPa3ByKa B OBITY U TEXHHUKE

OJIEKTPOMAT'HUTHOE ITOJIE Y SJIEKTPOMAI'HUTHBIE BOJIHBI

101 DNEeKTpOMarHuTHOE  MoJie.  DJIEKTPOMArHUTHBIE  BOJIHBIL.
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJH
10.2 [Ixana >7E€KTPOMArHUTHBIX BOJIH
103 DOnexTpoMaruutHas  npupoga cBerta.  CKopocTh  CBeTa.
BonHoBBIE CBOMICTBA CBETA
10 [IpakTuyeckue pabOTHI:
10.4 N3ydyeHne CBONCTB 3JIEKTPOMATHUTHBIX BOJH C IOMOIIBIO
MOOUITEHOTO TeleoHa
105 ®usnyeckue SIBICHHUS B IPUpPOJAE: OMOJOTMYECKOe JIeicTBHE
BUJIUMOT0, YIBTPAQHOIETOBOIO U PEHTI€HOBCKOTO U3yYCHHI
106 Texuuueckue yczpoﬁCTBa: HCIOJIb30BaHUE 3JIEKTPOMArHUTHBIX
BOJIH JIJIS1 COTOBOM CBS3H
CBETOBBIE ABJIEHUA
11.1 JlygyeBast monensb cBera. MicTounuku cBerta
11.2 [IpsiMonrHEHOE pacIIpOCTPaHEHHUE CBETA
11.3 Otpaxenue cera. [1nockoe 3epkano. 3akoH OTpaskeHHUs CBETa
114 [Ipenomiienne cBeta. 3akoH mpenomyeHus cpera. I[lomHoe
BHYTpPEHHEE OTPAXKCHHUE CBETA
11.5 JIunza. Xop jtyyen B MH3e
11.6 OnTnueckast cucrema goroanmnapara, MUKpOCKOIa U TEIeCKoIa
117 I'maz  xak  ontuueckas  cucreMa. biu3opykocTts
JaTbHO30PKOCTh
11.8 Paznoxxenne Oenoro ceera B cnektp. Omnbitel HproToHA.
CrnosxeHue CeKTpaJbHBIX IIBETOB. Jlucmepcus cBeta
[IpakTudeckue pabOTHI:
HccnenoBanme 3aBUCUMOCTH yIJIa OTPAKEHHSI CBETOBOTO JIyda
11 OT yrJja MajeHusl.
N3ydenne xapakTEepUCTHK H300paXKEHUs TpeJMeTa B IIOCKOM
3epKae.
HccnenoBanne 3aBUCHMOCTH YIJla TIPEIOMIICHUS CBETOBOTO
11.9 Jy4a OT yIJia MajeHus Ha TPaHULIe «BO3JIYX — CTEKIIO».
[Tonyuenune n300pakeHMit ¢ TOMOIIBIO COOMPAIOIIIEH JTUH3HI.
Omnpenenenne (GOKYCHOTO PpacCTOSHUSI W ONTHYECKOW CHIIBI
coOuparoIe TUH3HI.
OmnbITHI IO PA3JI0KEHUIO OENIOro CBETa B CHEKTP.
OMNBITHI IO BOCIIPUATHIO IIBETA MPEJIMETOB MPH UX HAOIIOICHUH
4yepes [BETOBbIC (DUITBTPHI
Oduznyeckue siBieHus B mpupoje: 3atmeHus Conxua u JlyHsl,
11.10 1[BeTa TeJ, ONTHYeCKHEe siBieHUsT B atmocdepe (uBeT HeOa,
pedpakius, pamyra, MUPax)
11.11 TexHudeckue yCTpPOWCTBA: OYKH, IEPUCKOI, QoToarmapar,
ONTUYECKHE CBETOBO/IbI
12 KBAHTOBEBGIE ABJIEHUA
12.1 OmnbiTel Pesepdopna u 1utanerapHas mojenp atoma. Mojeinb
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atoma bopa

192 Hcnyckanne w  morjomeHue cBera aroMoM. KBaHTBHL
JIunenyaTele CIIEKTPHI

12.3 PanuoaktuBHOCTB. Anlb(a, 6eTa- 1 raMMa-u3TydeHHs

124 Ctpoenue atoMmHoro aapa. HykiionHas Moiens aTOMHOTO siipa.
H3oTonsl

125 PagnoaktuBHble mpeBpameHus. Ilepuon momypacnaga aTOMHBIX
snep

126 SnepHble peakuuu. 3aKOHBI COXpaHEHHs 3apsAJOBOrO U
MaccOBOI'0 YHCEN

12.7 OHeprus cBA3M aTOMHBIX siiep. CBsI3b MAacChl U SHEPTUU

128 Pealfgun cuHTe3a U nenenus saep. Ucrounuku sHeprun ConHia
1 3BE311

129 SnepHas sHepreruka. JleicTBUE paguOaKTUBHBIX U3JIy4CHUN Ha
KUBBIE OpPTraHU3MBI
[IpakTuueckue paboOTHI:
HabmroneHne CriionIHpIX ¥ IMHEHYaThIX CIIEKTPOB U3ITyYCHHUS.

12.10 HccnenoBanue TPEKOB: HW3MEPEHHE DJHEPTrUM  YaCTHIBI  I10
TOPMO3HOMY TyTH (110 (hoTOrpadusim).
N3mepenue pagroaktuBHoro ¢hoHa
duznyeckue SIBIICHUS B pUpoOJE: €CTECTBEHHBIN

1211 panMOaKTUBHBIA (OH, KOCMHUYECKHE JIyHH,  PajIMOaKTHBHOC
W3Iy4yeHUe MPUPOAHBIX MUHEPAJIOB, JEUCTBUE PAAHOAKTUBHBIX
M3JIy4€HUH Ha OPraHU3M YeJIOBEKa

1212 TexHuuecknue yCTPOWCTBA: CIEKTPOCKON, WHAWBUIYAIbHBIH

A03UMCETP, KaMEpa Bunbcona
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IPOBEPAEMBIE HA OIS 1O ®HU3UKE TPEBOBAHHUA K PE3YJIbTATAM
OCBOEHUSI OCHOBHOWM OFBPA3OBATEJBHOM ITPOTPAMMBI OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

Kon
NMpPoBePSIEMOro
TpeOoOBaHUSA

IIpoBepsiemMble TpeOOBaHUSA K TNPeAMETHBIM pe3yJbTaTaMm 0a30BOro
YPOBHSI OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOH NMPOrpaMMbl OCHOBHOIO
o01ero oopazoBanus Ha ocHoBe PI'OC

Ilonnmanue ponu (U3MKM B HAYYHOM KapTHHE MHpa; C(HOPMUPOBAHHOCTD
0a30BbIX MPEJCTABICHUNA O 3aKOHOMEPHOW CBSI3M M MO3HABAEMOCTHU SBICHHIA
IPUPOJBI, O POJM SKCHEpUMEHTa B (pU3MKe, O cHUCTeMOooOpa3yoleil poiau
¢u3MKN B pa3BUTHH €CTECTBEHHBIX HAayK, TEXHUKM U TEXHOJOTHH, 00
9BOJIIOLUM (PU3MUECKUX 3HAHUM U UX POJIM B LIEJIOCTHON €CTECTBEHHOHAYYHOM
KapTHHE MHpa, O BKJAJE POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBACHEHHME IPOLIECCOB OKPY)KAIOUIEr0 MHpa, pa3BUTHE
TEXHUKHU U TEXHOJIOTUI

3HaHUsA O BHMJAX MaTepuu (BELIECTBO U IOJE), O JBMXKEHUH Kak crocode
CYIIECTBOBAHMS MAaTepUH, 00 aTOMHO-MOJEKYJISPHOW TEOPHUH CTPOCHHS
BEIIECTBA, O (DU3MUYECKON CYLUIHOCTH SIBJICHUH NPUPOAbl (MEXaHUYECKHX,
TEIUIOBbIX, 3JIEKTPOMArHUTHBIX U KBAHTOBBIX); YMEHUE Pa3INyaTh SBJICHUS 110
ONMCAaHUIO MX  XapaKTepHbIX CBOMCTB M Ha  OCHOBE  OIBITOB,
JEMOHCTPHUPYIOIINX TaHHOE (PHU3UYECKOE SBICHHE, YMEHHE paclio3HABaTh
IPOSIBJICHUE M3YYCHHbIX (U3MUECKUX SBICHUH B OKPY)KAIOLIEM MHMpeE,
BBIJIEJISISL UX CYILIECTBEHHBIE CBOMCTBA (MIPU3HAKH)

BJI&I[GHI/IG OCHOBAaMH TOHSITHHHOI'O amnmnapara M CHMBOJHUYCCKOI'O sA3bIKa
(bI/ISI/IKI/I U HCIOJIb30BAHHUC HX I PCIICHUSA y‘Ie6HBIX 3ala4; YMCHHC
XapaKTCPU30BaTh CBOMCTBaA TCII, (1)I/ISI/IT-I€CKI/I€ ABJICHUA W MPOLECCHI,
HCIIOJIb3Y (bYH,Z[aMCHTaHBHBIe H OSMIIUPHUICCKUEC 3aKOHDbI

YMeHue OmnuchiBaTh H3YYCHHBIE CBOWCTBA Tel U (pU3MUecKue sBICHUS,
WCTIONB3Ys PU3UIECKUE BETUIMHBI

Bnagenue ocHoBaMU METOJOB HAYYHOI'O TO3HAHMS C Y4ETOM COOJIOJIEHUS
npaBuiI 0€30MMacHOro Tpyia: HaOmoieH!e (PU3NUYECKHX SIBICHUI:

YMEHHE CaMOCTOSTEIbHO COOMpaTh SKCIEPUMEHTAJIbHYIO YCTAaHOBKY U3
JaHHOTO Habopa 00OpYIOBaHUS MO MHCTPYKIUH, OMUCHIBATh XOJ OMNbITA U
3aMMChIBaTh €T0 Pe3yJIbTaThl, (HOPMYJINPOBATH BHIBOJIBI;

MIPOBE/ICHHUE MPSMBIX U KOCBEHHBIX U3MEpPEHHUH (PU3NYECKUX BETUUMH: YMEHHE
IUIAHUPOBATh W3MEPEHUs, CaMOCTOSITENIbHO COOMpaTh SKCIEPUMEHTAIBHYIO
YCTaHOBKY [0 MHCTPYKLUH, BBIYMCIATH 3HAYEHHWE  BEIMYUHBI U
aHAJIM3UPOBATh IMOJIYYEHHbIE PE3yJbTaThl C YYETOM 3a/laHHOM MOTPEIIHOCTH
pE3YJIBTaTOB U3MEPEHNUI;

MIpOBEJICHUE HECJIOKHBIX JKCIIEPUMEHTATIbHBIX HCCIIEIOBaHUI;
CaMOCTOSITENILHO COOMpATh SKCIEPHUMEHTAIbHYI0 YCTAaHOBKY M TPOBOJHTH
UCCIIEIOBaHNE MO0 HMHCTPYKIMH, MPEICTABIATH IOIYYEHHBIE 3aBHCHUMOCTH
¢u3nYecKUX BEIMYUH B BHUJIE TaOIUI] U IpaUKOB, YUUTHIBATh MOTPEIIHOCTH,
JIeNIaTh BBIBOJIBI 10 PE3yJIbTaTaM UCCIIEOBAHUS

[loHnMaHMe XapaKTEpHBIX CBOWCTB (DU3MUECKUX MoOjesel (MarepHaabHas
TOYKa, a0COMIOTHO TBEPAOE TENO, MOJEIH CTPOCHHUS Ta30B, XHIKOCTEH M
TBEPABIX TEJI, IUIAHETapHas MOJENb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO
s]ipa) U YMEHUE IPUMEHSATh UX JUIsl O0bSICHEHUS (PU3HUECKUX MPOIIECCOB

VMmenne o0bsICHATD (131/1314%01(1/16 MpoHECChbl U CBOMCTBaA TCJI, B TOM YUCJIC U B
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10

KOHTEKCTE CHUTYyallui MPaKTHKO-OPHUEHTHPOBAHHOTO XapaKTepa, B YaCTHOCTH,
BBISIBJISITh IPUYMHHO-CJICICTBEHHBIE CBSI3U M CTPOHUTH OOBSICHEHHE C OMOpPOM
Ha W3yYEHHBIE CBOICTBAa (PU3WYECKUX SBJICHUHN, (QHUINYECKHE 3aKOHBI,
3aKOHOMEPHOCTH U MOJIETHN

YMmeHue pemarts pacu€THbele 3amaun (Ha 0a3e 2 — 3 ypaBHEHHIA), UCIONB3Ys
3aKOHBI U (HOPMYIIbI, CBSI3bIBarOIIME (DU3MUYECKUE BEJIUYUHBI, B YACTHOCTH,
3alUChIBaTh KPAaTKOE YCJIOBUE 3a/1aud, BBIABJISATH HEIOCTAIOLIME JIaHHBIEC,
BBIOMpATh 3aKOHBI U (HOPMYJIbI, HEOOXOAUMBIE JIJIs €€ pellleHus], UCII0Ib30BaTh
CIpaBOYHbIC JAaHHBIC, MPOBOJUTH PACUYEThl U OIEHUBATH PEATUCTUYHOCTH
MOJIYyUEHHOTO 3HA4YeHHUA (U3MUECKONW BEIMYMHBI, YMEHHE OIpenessaTh
pa3MepHOCTh GU3HUYECKON BETMYMHBI, TOTYICHHON MIPH PEIICHUH 33291

YMeHue XxapakTepu3oBaTh MPUHLUIBI ASHCTBUS TEXHUUYECKUX YCTPOICTB, B
TOM 4Hce OBITOBBIX MNPHOOPOB, W MPOMBIIUICHHBIX TEXHOJIOTHYECKUX
IIPOLIECCOB 1O UX OMMCAHUIO, MCIOJb3Ysl 3HAHUSA O CBOMCTBAaX (PU3UYECKUX
SIBJICHUN U HEOOXO0AUMBbIE (PU3NUECKHE 3aKOHOMEPHOCTHU

YMeHue HUCTNONb30BaTh 3HAHUSA O (DM3MYECKHX SBICHUSX B IOBCEIHEBHOM
KU3HM s oOecrieueHrss O€30MacHOCTH TpH  OOpaIieHMHd ¢ OBITOBBIMH
npuboOpaMu ¥ TEXHUYECKHUMH yCTPOWCTBAMH, COXPAHCHHS 370POBBSI U
COOJIFOJICHHUSI HOPM DKOJIOTUYECKOTO TIOBEACHUS B OKPYXKAWIIEH cpeje;
MOHMMAHUE HEOOXOJUMOCTH TNPUMEHCHHS  JOCTIDKCHUH  (QU3HKH |
TEXHOJIOTHH JIJIS pAlliOHAIBLHOTO MPUPOI0IIOIb30BaAHMUS

11

OmnsIT MoMcKa, Ipeodpa3oBaHus U MpencTaBiIeHus HHopMauu GU3NIECKOTO
COJICp)KaHUsI C  HWCIOJNB30BAaHUEM  HMH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH; yMEHHE OIEHUBATh JAOCTOBEPHOCTh MOJIYYEHHOW HHMOpMaluu
Ha OCHOBE MMEIOIIMXCSA 3HAHWN W JOMOJHHUTEIBHBIX HUCTOYHUKOB; YMEHHUE
WCIOJIb30BaTh TMPU BBITOJHEHUU YYE€OHBIX 3aJaHUi HAYYHO-TIOMYJISIPHYIO
TUTEPaTypy (PU3NIECKOTO COACPIKAHHS, CIIPABOYHBIC MAaTEPHAIIbI, PECYPCHI
cetu VHTepHeT; BiajeHue 0a30BBIMH  HaBBIKAMU  NPEOOPa30OBAHUS
nHpOpMalUi W3 OJHOW 3HAKOBOM CHUCTEMBI B JIPYryl0; YMEHHE CO37aBaThb
COOCTBEHHBIC MIUCHbMEHHBIE U YCTHBIE COOOIICHHS Ha OCHOBE MH(OpPMALIUU U3
HECKOJIBKMX HCTOYHHKOB

IHEPEYEHD 2JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D 11O ®PU3UKE

Kon
1

11

1.2

1.3

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA
MEXAHUWYECKUE ABJIEHUA

MexaHH4eCcKoe IBHKEHHE. MaTepI/IaJ'IBHa}I touka. Cucrema orcuéra. OTHOCUTEIBHOCTD
JABUXXCHUA

PaBHOMepHOEe U HepaBHOMepHOe mABukeHue. CpenHss ckopocts. Dopmyna ans
BBIYUCIICHUS CpelIHEH cKopocTh: vV = S/t

PaBHOMepHoe HpﬂMOHHHeﬁHOG JABHKCHUC. 3aBUCHMOCTh KOOpAWHATHI TE€JIa OT BpEMCHHU B
CJIydac paBHOMCPHOTO HpHMOHHHeﬁHOFO JABHIKCHUA:

(1) =x,+vt

['paduku 3aBUCUMOCTH OT BPEMEHHM JJIsl IPOEKIMH CKOPOCTH, MPOEKINH MepeMEIICHNUs,
IIyTH, KOOPAUHATHI IIPU PABHOMEPHOM IIPSIMOJIMHEWHOM JIBUKEHUH
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3aBUCHUMOCTh  KOOpJAWHATHl Telda OT BpPEMEHH B Cly4ae pPaBHOYCKOPEHHOIO
MPSIMOJIMHEMHOTO JIBU>KEHUSL:

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

[ Ry

@opMynbl 11 NPOEKLUHMH MEPEMEICHUS, MPOEKINNA CKOPOCTH M IPOEKIUH YCKOPEHUS
IIPU PaBHOYCKOPEHHOM NPSAMOJIMHEHHOM JIBUKCHUMU:

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
I'padukm 3aBUCHMOCTH OT BpPEMEHM JUIsl MPOEKLUU YCKOPEHHS, MPOEKLUUU CKOPOCTH,
IIPOEKLIMH TIEPEMEIICHHs, KOOPAMHATHI IIPM PABHOYCKOPEHHOM  IPSIMOJUHEHHOM
JIBUKEHUU
CBoboxnoe nanenue. GopmyIbl, OMUCHIBAIOIINE CBOOOIHOE MAJICHUE TEa 10 BEPTHKAIN
15 (IBMKEHUE Tela BHU3 WIM BBEpX OTHOCUTEIBHO IOBEpXHOCTH 3emiu). ['paduxu
' 3aBUCHMOCTH OT BPEMEHHM VISl IPOCKIUMU YCKOPEHUS, IPOEKIIUA CKOPOCTH U KOOPAMHATHI
Ipy CBOOOTHOM MaJICHUH Tella 110 BepTUKAIN
CKOpOCTh paBHOMEPHOTO JBUKECHMSI T€Ja 110 OKPY>KHOCTH. HarrpaBiieHne cCKkopocTH.
@®opmysa 1715 BBIYUMCIEHUS CKOPOCTH YEpe3 Pauyc OKPYKHOCTHU U MEpUoJl 0OpallieHus:
L= 2R
T
[lenTpocTpemutenbHoe yckopeHnue. HanpasieHue LEHTPOCTPEMHUTENBHOIO YCKOPEHHUS.
®opmyna 11 BBIYMCICHUS] YCKOPEHHUS:
2
1.6 q =Y
" R
®dopmyia, CBSI3bIBaIOIIAsl IEPUOJ] M YACTOTY OOpaIeHHUs:
v = !
T
Macca. IInotHocTh BemecTBa. @opmyia i BBIYUCIEHUS IIIIOTHOCTH:
_m
1.7 V
1.8 Cuna — BektopHas ¢usuueckas BenuunHa. CliokeHue Cuil
1.9 SIBnenue nnepuuu. Ilepssiii 3akoH HeroToHa
Bropoii 3akon Herorona:
110 F=m-a
CoHanpaBlIeHHOCTb BEKTOPa YCKOPEHUS TeJla U BEKTOpa CUIIbI, IEHCTBYIOIIEH Ha TEJO
1.11 BzaumopeiictBue Ten. Tpernii 3akoH HeroToHa:
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Fry=-F,

1.12

TpeHI/IC IIOKOA U TPEHUEC CKOJIbXKCHHA. CDopMyna AJId BBIYMUCICHUA MOAYJIA CHUJIBI TPCHUSA
CKOJIBXXCHHA

FTp:p-N

1.13

1.14

Hedopmarus Tena. Ynpyrue u Heynpyrue nedopmanuu. 3aKoH ymnpyrou aedopmammm
(3akoH ['yka):

F=Ik-Al

BCCMI/IpHoe TATOTEHHE. 3aKOH BCCMUPHOTI'O TATOTCHUA:

my -1,
F=G.—L1_2

R
Cuiia TsbkecTd. Y CKOpeHHe CBOOOIHOTO TaJCHUSI.

dopmyiia a5 BBIYUCICHUS CHIIBI TSKECTH BOJIM3H oBepxHOCTH 3emin: F = mg.
JBuxenue mnaHer Bokpyr Connua. IlepBas kocMuueckass ckopocTb. HeBecomocTh u
neperpy3ku

1.15

1.16

Hmnynsc Tena — BeKTOpHas pu3ndeckasi BeIMYMHA.

=mo

HNmnyinbe cucremsl Ten. U3Menenne nmmynbsca. UMynbe crsibl
3aKOH COXpaHEHUsl UMITYJIbCa JIsl 3aAMKHYTOM CUCTEMBI TEN:

D=1+, U, =const

PeaktuBHOE ABHKEHHE

1.17

1.18

Mexanndeckas pabora. @opMyJia it BBIYUCICHHS PaOOTHI CHITBIL:
A=Fscoso
MexaHndeckas MOITHOCTD:

4
r

N=

Kunernueckass n noreHuumanbHas 3Heprus. Dopmyna s BBIYHCICHHUS KUHETHYECKOU
SHEPTHH:

2
Teopema o kuHernueckoit sHeprun. Gopmyna s BEIUKUCICHUS TOTEHIIMATIBHONW SHEPTUHU
TeNa, HOTHATOrO
Haja 3eMEi:

E,= mgh
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MexaHnueckas SQHeprus:

E=E;+E p
1.19 .
3aKOH coXpaHeHMs MexaHudeckod »sHepruu. dopmyna UIsI 3aKOHA COXpPAaHEHUs
MEXaHUYECKOM SHepruu B OTCYTCTBHE cuil TpeHus: E = const.
[IpeBpaieHne MEXaHUUECKOW PHEPTUU NTPU HATMYUH CUJIbI TPEHUS.
[IpocTbie MexaHU3MBI. «30JI0TOE IPABUII0» MEXAHUKH.
Peryar. Moment cunbi:M - FI.
VYciioBue paBHOBECHS pbluara:
M +M, +..=0
1.20 . .
[TonsrxkubIi 1 HenoaABWKHBIN 0510ku. KITJ[ mpocThix MexaHU3MOB,
A—aarpaqe:ﬂ:ﬂaﬂ
JlaBnenue TBEpAOTrO TEINA.
dopmyna s BBIYMCIICHUS JABJICHUS TBEPAOIO Tea:
p- F
5
121 JlaBnenue raza. ATMocqepHoe AaBICHHE.
' I'mppocraTnyeckoe naBlIeHHE BHYTPH KUIKOCTH.
®dopmyna 175 BEIYUCIICHUS JaBICHUS BHYTPU KUIKOCTH:
P=pgh+ D,
1.22  3axon Ilackans. ['unpaBnuyeckuit mpecc
3akoH Apxumena. @opMyiia 175 ONpEeICHNs BBITAJIKUBAIOIIEH CUJIBI, IEHCTBYIONIEH Ha
TEJNO, MOTPYKEHHOE B JKUJKOCTb WIIHU Ia3:
1.23 —
Fag =pPEV
VYcnosue miaBanus tena. [imaBanue cy10B M BO3yXOIUIaBaHUE
Mexanuueckue KosiebaHUs. AMIUIMTYAA, HEpUoA M yacTora Koyebanuil. Popmyia,
CBSI3bIBAIOILAS YACTOTY U MEPHOJ] KOJIeOaHMiA:
1.24
v = 1
T
1.5 MaremaTtnueckuil 1 Npy>KMHHbBIN MasTHUKU. [IpeBpamienue snepruu npu kojedareaIbHOM
' JIBIDKEHUN
1.26 | 3aryxatomme konebanus. Beinyxaennslie konebanus. Pesonanc
Mexannueckue BOiHBL. [IpofonbHbIE M MTonepedHble BOJHBL. J[JIMHA BOJHBI U CKOPOCTh
pacnpoCcTpaHEHHs BOJIHBI:
1.27 .
h=v-T
198 3Byk. ['pomkocTh 1 BbicoTa 3ByKa. OTpa)keHHe 3ByKOBOM BOJIHBI Ha TPaHUIIE JIBYX Cpel.

Wndpa3Byk u yabTpa3ByK
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1.29

IIpakmuueckue pabomoi

W3mepenue cpepHel IIOTHOCTH BELIECTBA; apXHMMEJOBON CHIIBI; KECTKOCTH NMPYKUHBL;
K03 pULIMEeHTa TPEeHUsI CKOJIbXKEHUS; paOOThl CUJIbl TPEHMS, CUJIbl YIPYTrOCTH; CpeiHei
CKOpOCTH JIBWXKECHHs OpycKa 110 HAaKJIOHHOW IUIOCKOCTH;, YCKOpPEeHHs Opycka Ipu
JBYDKEHUH 110 HAKJIOHHOM IJIOCKOCTH; YacTOThI U IIepuoJa KojebaHUi MaTeMaTHu4ecKoro
MasATHUKA, 4YaCTOTbl K II€pHUOAa KOJIEOaHNHi NPY>XUHHOI'O MasTHHKA, MOMCHTa CHIJIbI,
JIEMCTBYIOIEr0 Ha pbluar; paboThl CUIIBI YIPYTOCTH HPU NOABbEME I'py3a C HOMOIIBIO
HETOABIKHOTO OJI0Ka; padOThl CHUJIBI YINPYTOCTH NpPU HOABEME TIpy3a C HMOMOIIBIO
HOJBHXKHOTO OJI0Ka.

HccnenoBanue 3aBUCUMOCTH apXMMEIOBOM CHIIBI OT 00BbEMA MOTpyKEHHOM YacTu Tena U
OT IUIOTHOCTH JKUJKOCTH; HE3aBUCUMOCTH BBITAJIKMBAIOLICH CHJIBI OT MAacChl TEJA; CHJIBI
TPCHUSA CKOJIBXXCHHUA OT CHUJIBI HOPMAJbHOI'O HaBJICHHUA M OT poOJda MHMOBCPXHOCTHU; CHJIIbL
YIPYroCTH, BO3HUKAIOIIEH B MPYXXHUHE, OT CTENEHU JIedopMalUy MPYKHUHbBI; YCKOPEHU
Opycka OT yrjla HakJOHAa HaIpaBJsIOlIeH; mepuoja (4acToThl) KoJIeOAaHWW HUTSHOTO
MasiTHUKA OT JUIMHBI HUTHU; IIepruo/a KojaeOaHUi PYy>KHHHOTO MasiTHUKA OT Macchl rpy3a u
JKECTKOCTHU IIPY>XUHBI; HUCCICAOBAHHUEC HC3aBHUCHUMOCTU II€pHOOA Kojae0aHuii HUTSIHOrO
MasiTHUKA OT Macchl rpysa. [IpoBepka ycinoBus paBHOBECHS pplyara

1.30

Qusuueckue A61eHUs 6 npupode. TIPUMEPHl JBWKEHHS C Pa3IUYHBIMU CKOPOCTSIMHU B
JKUBOM M HEXKUBOU Mpupoje, NEHCTBUE CUIIBI TPEHUS B IPUPOJIE U TEXHUKE, MPUIUBBI U
OTIUBBI, ABWKEHHME IUTaHeT COJIHEYHONW CHCTEMBI, PEAaKTUBHOE JBUKCHHME IKUBBIX
OpPraHu3MOB, pblYarM B TeJ€ YelloBeKa, BIMSAHHUE aTMOC(EpHOro JaBiEeHUs Ha KHUBOH
OpraHu3M, IUJaBaHUE pbI0, BOCHPHUATHE 3BYKOB IKHUBOTHBIMH, 3€MIIETPSICEHUE,
CEICMMYECKHE BOJIHBI, IIyHAMH, 9XO

1.31

Texnuueckue ycmpoucmea: CIUIOMETP, TaTYUKU MOJOKEHUS, PACCTOSIHUS U YCKOPEHUS,
JTUHAMOMETp, TOIIIUIHUKHA, PAKEThl, pblYyar, MOJABUKHBIA M HEMOJIBUKHBIN OJIOKH,
HAKJIOHHAs IJIOCKOCTh, MPOCTbIE MEXaHU3Mbl B OBITY, COOOUIAIOIIMECS COCY/IBI,
YCTPOMCTBO BOJIOIPOBOJIA, TUIPABIMYECKUN TPEcC, MAaHOMETpP, OapoMeTp, BBICOTOMED,
MOPITHEBOW HACOC, APEOMETP, IXOJIOT, UCMOJIb30BaHUE YIAbTPa3BYyKa B ObITY U TEXHUKE

TEIIVIOBBIE ABJIEHUA

2.1

OCHOBHBIE TIOJIO)KEHHS MOJIEKYJISIPHO-KMHETUYECKOH TEOpUU CTPOEHUS BELIECTBA.
Mogenu TBEPIOTO, KUIKOTO U Ta3000pa3HOTO COCTOSIHUI BemecTBa. Kpucrammmueckue u
amopdHbIe Tena

2.2

2.3
2.4

JIBukenne wactui BewecTBa. CBs3b CKOPOCTH IBMXKEHMSI YacTHUIl C TEMIIEPATypOM.
BbpoyHnoBckoe nBuxenue, nudpdysus

CMaumBaHuE U KalmUJIIAPHBIC ABJICHUA
Temnoroe paclInpCeHUEC U CKAaTUC

2.5

TenoBoe paBHOBeCHE

2.6
2.7

2.8

BuyTtpennss sHeprusa. Pabota u Temsonepenaya Kak crocoObl U3MEHEHMs BHYTpEHHEH
SHEPrUuu

BI/I,Z[I)I TCIIONEpCaauYn: TCIIJIOMPOBOAHOCT, KOHBCKI WA, N3JIYUYCHUEC
HaneBaHHe 1 OXJIAXKIACHHUE TCII. KommuecTBO TEIIIOTHI. leem)Haﬂ TEIIOEMKOCTb:

O=cm(t,—1)

2.9

3akoH COXPAaHCHUS SHCPIUH B TCTIJIOBLIX MPOLECCAX. YPaBHGHI/IC TEIIOBOro OajlaHca:

O +0, +..=0
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Ucnapenue u konaeHcanus. IsMeHeHne BHYTPEHHEH SHEPrUU B MPOIECCE UCTApPEHUs U

2.10 koupaencaruu. Kunenue sxuakocTu. Y aenpHas TeIUIoTa napoodpasoanus: L = Q/m

2.11  BrnaxHOCTh BO3ayXxa
[MnaBnenue m Kpuctaum3anus. V3MeHeHHWE BHYTPEHHEH SHEpPrud MpHU IUIABJICHUU H
KpUCTAJUTH3allUU. Y JIeIbHAS TETUIOTA TUTaBICHUS:

2.12 }L—Q

m

213 BHyTpeHHsIs SHEPIUs CrOpaHus TOILIMBA. Y IebHas TEIUIOTa CropaHus ToruBa: ( = Q/m

2.14  Tlpuanunsl padoThl TeruioBbIX apurareneid. KI1J[ TermoBoro npurarens
Ilpaxmuueckue pabomol
H3mepenue ynenpHON TEIIOEMKOCTH METATMYECKOTO MUIMHIPA; KOJIMYECTBA TEIIOTHI,
MOJIyUEHHOTO0 BOJIOM KOMHATHOM TeMIeparypbl (UKCHUPOBAHHON MAaccChl, B KOTOPYIO

015 | OMymeH HArpeThId WIMHJIP; KOJINYECTBA UTCHJIOTI)I, OTIAHHOT'O HaneTbIMv [UTAHIPOM,
MocJie OMYCKaHUsl €ro B BOJY KOMHATHOM TeMIIepaTypbl; OTHOCHUTEIBHON BIIaKHOCTHU
BO3/1yXa; yIEIbHON TEIIOTHI IJIaBJIeHUs Jibaa. VcciaenoBanue M3MEHEHUsT TeMITepaTyphl
BOJIBI TP PA3JIMYHBIX YCJOBHSIX; SIBJICHUS TEIJIOOOMEHA MPU CMENIMBAHUH XOJOIHOW U
ropsiYei BOBI; IPOIIECca HCTIAPSHUS
Qusuueckue s61eHUs 8 NpUpooe. TIOBEPXHOCTHOE HATSKEHUE U KAlWJUISIPHBIC SIBICHUS B

2.16 | mpupone, KpucTaUbl B npupoze, uznydenue CoiHIa, 3aMep3aHue BOIOEMOB, MOPCKUE
Opu3bl; 00pa3oBaHKE POCHI, TYMaHa, WHEs, CHEera
TexHuueckue ycmpoticmeéa: KanWUIAPHI, TPUMEPHl HCIOJIB30BAHUS  KPHUCTAILJIOB,

2.17 | KUAKOCTHBI TEPMOMETP, JATYUK TEeMIIepaTyphl, TEPMOC, CHUCTEMa OTOIUICHHS OMOB,
TUTPOMETPBI, ICUXPOMETP, TapoBasi TypOMHA, TBUTATEIh BHYTPEHHETO CTOPAHUS

3 OJIEKTPOMAT'HUTHBIE SBJIEHUS

3.1 DnekTpu3aius Teln. J[Ba BUa 2IEKTPUIECKHUX 3apsI0B

3.2 B3aumoneiicTBue 3apsikeHHbIX Ten. 3akoH Kymona

3.3 3aKOH COXpaHEeHHsI SJIEKTPUUECKOTO 3apsiia

34 Onektpuueckoe noine. Hanpsok€HHOCTD anekTprueckoro nois. [IpuHmun cyneprno3unuu
AIEKTPUUECKUX MOJIeH (Ha KAYeCTBEHHOM YPOBHE)

35 Hocurenu snekrpudeckux 3apsaoB. JeCTBHE AIEKTPUUECKOTO MOJISI HA JJIEKTPUUYECKHUE
3apsasl. [IpoBOAHUKY U JUDIIEKTPUKU
[TocTostHubI  dnekTpuyeckuid TOK. JleWcTBUsA anekTpudeckoro Toka. Cuia Toka.
Hanpsoxenue.

3.6 I=qg/t,U=A/q
DIIEKTPUUECKOE COTIPOTUBIIEHUE. Y ACIBHOE AIEKTPHUIECKOE COMTPOTHBIICHHE:

3.7 R =pl/S

38 3akon Oma jist ygactka snekrpuueckoi rernm: | = U/R

3.9 [TocnenoBarenbHOE COETMHEHNE TIPOBOTHUKOB:
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I, =1, U=U,+U,. R=R, +R,
Hapaﬂneanoe COCAUHCHHUEC ITPOBOJHUKOB PABHOI'O COIIPOTUBJICHUSA:

U=U,;I=I+1,; Rzi.
1~ 2 17 %2 A
CwMelIaHHble COCAUHCHU ITPOBOAHUKOB
Pabota u momHOCTh AnekTpuueckoro Toka. A = Ult, P = Ul

3.10
3akoH [[>xoyins — Jlenna:

311  Q=I"-R-t

312 OnbIT Opcrena. MarHutHoe moJie MpsIMOTO HMPOBOJHUKA C TOKOM. JIMHUM MarHuUTHOMN
UHTYKITH

3.13  MarauTtHO€ 1oJie MOCTOSIHHOTO MarHuTa. B3anMmoelcTBIe MOCTOSITHHBIX MarHUTOB

3.14  ]leiicTBHe MarHUTHOTO TIOJISI HA POBOJIHUK C TOKOM

3.15  Ompitel Dapagest. SBneHue eKTpoMaruinTHON nHAYKIuu. [Ipasuio Jlenna
IIpaxmuueckue pabomuwl
M3mMepeHue 3IeKTPUYECKOIO COMPOTHBIIEHHUS PE3UCTOPA; MOILIHOCTH HICKTPUYECKOIO
TOKa; pabOThI BJIEKTPUUECKOT0 TOKA.
HccnenoBanue 3aBHCHUMOCTH CHJIBI TOKA, BO3HHMKAIOIIETO B IPOBOJHUKE (PE3UCTOPHI,

3.16 nmammouyka), OT HaNpsHKCHHUS HA KOHILAX MPOBOJHUKA; 3aBUCUMOCTH CONPOTHUBICHHS OT
JUIMHBI IPOBOIHUKA, TUIOIIAAM €0 MONEPEeYHOro CeYEeHUs U yIeIbHOTO CONPOTUBIICHHUS.
[IpoBepka mpaBwia IS DSJIEKTPUYECKOTO HANPSOHKCHHUS TMPH  TOCIEI0BATEIHHOM
COEMHEHUH POBOIHUKOB; MPaBUJIA Ul CUJIBI AIEKTPHUECKOTO TOKa MPU MapajuleIbHOM
COEIMHEHUH MPOBOJIHUKOB (PE3UCTOPHI U JTaMIIOUYKa)
Qusuueckue sA61eHUsA 8 Npupooe: SNEKTPUUECKUE SIBICHUS B aTMocdepe, dJIeKTPUIECTBO

3.17  >XMBBIX OPraHW3MOB, MarHUTHOE TOJE€ 3eMJd, Apeii( MOIIOCOB, POJIb MAarHUTHOTO TOJIS
JUIs )KM3HM Ha 3emJie, MOJIIPHOE CUSTHUE
Texnuueckue ycmpoiicmea: >IEKTPOCKOI, aMIIepMETp, BOJBTMETP, pPEocTaT, CUYETUMK

318 DIIEKTPUUYECKOW  DHEPTUH,  DIIEKTPOOCBETHUTEIbHBIE  MPHOOPBI,  HarpeBaTeIbHBIE
JNEKTPONPUOOPBl  (MIPUMEpPBI), DIEKTPUUYECKHE MNPEJOXPAHUTENIH, DIEKTPOMArHUT,
AJIEKTPOJIBUraTelb MOCTOSSHHOTO TOKA, TEHEPATOP MOCTOSHHOTO TOKa

3.19  DnexrpomarHuTHBIE BOJIHBL. [1Ikana 21eKTpOMarHuTHBIX BOJIH

3.20 | Jlyuemas mojenb cBera. [IpsMonrHEIHOE pacipoOCTpaHEHHE CBETA

3.21 3akon otpaxkenus cera. [Imockoe 3epkano

3.22  TlpenomieHue cBeTa. 3aKOH MPEIOMIICHHS CBETa

3.23 | ucmepcus cBeTa

324 JIunza. Xop nyueit B muH3e. DokycHOE paccTosHUE JIMH3bL. OnTHuecKas cuia JuH3bl D =
1/F

3.25 | T'ma3 kak ontuyeckas cucreMa. OnTudecKue mprudopbI
IIpakmuueckue pabomoi

326 W3mepenne onTHueckoW CHIIBI  cOOMparomied JMH3bI; (POKYCHOTO  pacCTOSHHUS

coOuparo1ie JUH3bI (10 CBOMCTBY paBEHCTBA Pa3MEPOB MpeIMeTa U H300pakeHus, Korjaa
IpeMET PacHoJIokKeH B JBOWHOM (OKyce), ToKa3aTessl MPeIOMIIeHHs CTEeKIIa.
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HccnenoBanue cBOMCTBA M300paKEHHMS, TIOTYUYEHHOTO C TTOMOIIBIO COOMpPAIOIEH JTMH3HI;
N3MCHCHUS (I)OKyCHOFO paCCTOHHI/IH I[ByX CJIOXKCHHBIX JIMH3, 3aBUCHUMOCTH YI‘JIa
MIPEJIOMJIEHHUST CBETOBOTO JIy4ya OT YIJIa MMaJIeHUs Ha TPAHMIIE «BO3IYX — CTEKIIO»

Dusuveckue s61eHUL 8 npupode: 3atmMeHus CoJiHIIa U .HYHBI, OBE€Ta TEJI, OIITHUYCCKUC

3.27
sBIICHHUA B aTMOocdepe (1BeT Heba, pedpakius, paayra, MUPax)
3.28 | Texnuueckue ycmpoiicmea: O4KH, IEPUCKOIL, (OTOAIIAPAT, ONTHYECKHE CBETOBOIBI
4 KBAHTOBBGIE SIBJIEHUA
4.1 PannoaktuBHOCTh. Anb(a-, OeTa-, ramma-usiydeHus. Peakiuu anbda-u 6era-pacnamga
4.2 OmnbiTel Pe3epdopa o paccesauro anbba-dactuil. [InanerapHas Moaenb aroma
4.3 CocraB aToMHOTO sigpa. M30TOMb!
4.4 [lepuon nmomypacnaia aTOMHBIX siIep
4.5 SAnepHble peakuu. 3aKOHbI COXPAHEHHUS 3apsAJ0BOI0 U MAaCCOBOT'O YUCEIN
Qusuueckue sa6leHUs 8 Npupooe: €CTECTBEHHBIW PpaJMOAKTHBHBIN ()OH, KOCMHUYECKHE
4.6 Jy4H, PATUOAKTUBHOE H3IyYCHHE MPUPOJIHBIX MHUHEPAIOB, JCHCTBHE PaJUOAKTHBHBIX
M3JIy4CHUM Ha OPraHU3M YeJIOBEKa
4.7 Texnuueckue ycmpoticmea:  CIEKTPOCKOI, WHAWBHIYAIbHBIA JTO3UMETp, Kamepa

BI/IJ'IBCOHa, SAACPHAsA DOHECPICTHUKA
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI JIJIS1 YYEHUKA
DJIeKTPOHHBIN Y4eOHMUK :

.M. Iepoimkun, A.W. BanoB. «®@u3nkay, 6a30BbIi YPOBEHbB.

Jonymeno MunuctepctBoM npocBenienus Poccuiickoit denepaunn. 3-¢ u3gaHue,
nepepaboTaHHOE.

Mocksa «IIpocsemenue» 2023 r.

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
CoBpeMEHHBIN YUUTENbCKUN MTOpTal

bubnuorexa marepuanos mis yuureneir or OO0 «MHpOypor»
Oo6pazoBarenbHas coranbHas ceTh nsportal.ru

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

bubnuoreka nudposoro odpazosarensHoro kourenra (L{OK)

http://www.prosv.ru - caiit uzaarenscrsa «IIpocBerieHue»

http://school-collection.edu.ru - Enunas kosuiekius 1udpoBeix 00pa3oBaTeIbHBIX PECYPCOB
http://wwweffects.rul'azera «®usuka» M3narensckoro noma «llepBoe ceHTIOps»
http://www.phys.spbu.ru/libraryMup ¢usuku: neMoHcTpanuu GU3NYECKUX IKCIIEPUMEHTOB
http://nuclphys.sinp.msu.ruOrumnuads: no ¢usuxe Beepoccuiickas 0MMITHAAA IIKOJIBHUKOB 10
¢busuke



